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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamMma ydeOHOTO Kypca «['eomerpus» 06a30BOT0O YpOBHS IJis
ooyuatomuxcs 10 kmacca  paspaboraHa Ha  ocHoBe — DemepalbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTeMaTHYEeCKOMY OOpa30BaHHWIO, W TPAIUIUNA POCCUHUCKOTO 00pa3oBaHUSI.
Peanu3arus mporpaMmbpl 00€CTIEUNBAET OBJIAJICHUE KIIFOUEBBIMU KOMITETCHITUSIMH,
COCTaBIISIIONIMMH OCHOBY JIJIi CaMOpPa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHUS,
HEJIOCTHOCTh OOHIEKYJIbTYpPHOTO, JUYHOCTHOTO W TO3HABATEIBHOTO Pa3BUTHUSA
JUYHOCTH 00YJarOITHXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METalnpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPEACTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIICHHH PEAIBHOIO0 M HICANIBHOT0, XapaKTEpE OTpPAKEHUs
MaTeMaTHYECKOW HAYKOM SIBJIEHUU U ITPOLIECCOB PEAIBHOTO MUPA, MECTE TEOMETPUH
B CUCTEME HayK U POJIU MAaTEMATUYECKOTO MOJIECIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHHS YUALLIUXCSl, a
TaK)K€ KayeCTB MBILIUICHHUS, HEOOXOMUMBIX MJI1 aJalTallid B COBPEMEHHOM
oO1IEeCTBE.

['eomeTpust siBAsieTCS OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOU HAIPABIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbllUIeHHE, (HOpPMUPYEMOE MpPU HU3YYEHHHU OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JOTUYECKUX YTBEPKICHUMN
B XOJI€ pELIEHUs T€OMETPUYECKUX 3aJad, YMEHHE BBIIBUTaTh M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaKEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS M AKTHBHOIO
npeoOpazoBaHusi  JAeWCTBUTENBHOCTH.  OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yU€OHOM U TPYIOBOM NESITENbHOCTH, SBIISAETCS



OJHUM M3 TPO(PECCHOHATHPHO BAXKHBIX KayecTB, IMOATOMY aKTyalbHa 3ajaua
dopMupoBaHus |y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHMs mporpaMMmbl ydueOHOro kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOILIEKYIbTYpHOE pa3BHUTHE
oOyuJaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaAHMUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M  JIEHCTBUM, cleuu(UUHBIX
IrE€OMETPUH, BO3MOXKHOCTM  YCIIEIIHOTO  MPOAOJDKEHUS  0Opa3oBaHUs 10
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPUH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HA4YeHA MJIs
00yJaroumXxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromiygecs: Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUYECKNUE YMEHHUS, CBSI3aHHBIE CO
cenn(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0r0, 0OHI NMEIOT BOZMOXKHOCTh H3yYUTh T€OMETPHIO OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HHUKHET HEOOXOJUMOCTh B TEOMETPHUYECKHX 3HAHUAX B
npo(hecCUOHATBHOM NesSTENbHOCTH.

JlocTmKeHHe LelNM OCBOCHHS MPOrpaMMbl 0OECIIEUMBACTCS PpEIICHUEM
COOTBETCTBYIOIIMX  3amad. [lpuopuTeTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I'eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 kaccax ABIsSIFOTCS:

e (opMHUpOBaHHE TMPEACTABICHUS O TIEOMETPUU KaK YacTU MHPOBOM

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMHpoBaHHE MTPEICTABICHHUS O MHOTOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (opMHpoBaHME YMEHMsI paclo3HaBaTb Ha uYepTeXax, MOJENISIX U B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

e OBJIaJICHUE METOJAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300pa)KEeHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU TMOHATHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  QJITOPUTMAMH  PELIEHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIICHUS CTEPEOMETPHUECKHUX 3aJad WU 3amad C
IPAKTUUECKUM COJIEPKAHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00yUaronmxcs,
MO03HABATEJIbHON aKTUBHOCTH, MCCIIEA0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBIIIICHHUS,



e (dopmupoBaHue (YHKIIMOHATEHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH NPOSBIICHUS] TEOMETPUYECKUX MOHATUI, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX )XKU3HEHHBIX CUTyalUsX M MPU U3YYECHHH
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHuss  NPAaKTHUKO-OPUEHTHUPOBAHHBIX  3ajady,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIC PE3YIIbTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUM B HAYaJIE €r0 U3YUYEHU 3a/1a4, PEIIAEMbIX HA YPOBHE HUHTYUTUBHOTO
NO3HAHUA, U OINpeAeIEHHBIM 00pa3oM OpraHu30BaHHas paboTa HajJ HUMH, YTO
CIIOCOOCTBYIOT ~Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIUPYET MPOTEKAHNE NHTYUTUBHBIX ITPOLIECCOB, MOTUBUPYET K JAJIbHEHUILIEMY
W3YYEHUIO IIPEIMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YUYaILUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3a7a49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B W 3a/lad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpa3a NPOBOJUTCS C OMOPOM HaA HAMISAHOCTh, a
OlepupoOBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHUS OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOHOTO COJIEPKAHUS.

OcHOBHbBIE cojaepkaTenbHble JIMHUM Kypca «l'eomerpum» B 10 Kiacce:
«MHororpanHukmny, «lIpsmMple M MIOCKOCTH B MNPOCTPAHCTBE». DOopmMuUpOBaHUE
JIOTUYECKUX YMEHUH pacipeensieTcss He TOJIbKO M0 COAEePKATEIbHBIM JIMHUAM, HO
U TI0 TOJIlaM 00yUYeHHs Ha YPOBHE CpeIHEero o011ero o0pa3oBaHusl.

Conepxxanue o0pa30oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOEHHUSI paboueil mporpamMmbl, pacHpeleN€HHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJII0/IEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOUAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOy4aroluxcs, pacuiupsis U
yriay6usist €€, o0pa3yst MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTIAHE

Ha u3yuenue reomerpun orBoautes 2 daca B Henenmo B 10 kimacce u 1 gac B
Henento B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPUU:
aKCUOMBI CTEPEOMETPUHU U CIICACTBUS U3 HUX.

B3auMHOEe pacnosnokeHue NpsMBIX B MPOCTPAHCTBE: IE€peceKaronIrecs,
napajuielibHble M CKpeuuBaroumecs mnpsmbie. [lapaienbHOCTh NpPAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: TMapajUlelibHble TMpsSMble B  MPOCTPAHCTBE;
napaJyieIbHOCTh TPEX MPAMBIX; MapAIEIbHOCTh MPSMON U IUIOCKOCTU. YTIIBI C
COHAIPaBJICHHBIMU CTOPOHAMHM;, Yrod MEXIy MNpPsSIMBIMA B IPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN: apaielbHbIE TUIOCKOCTH; CBOMCTBA MapalieIbHbIX
rmiockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (QUTYpPBl Ha TJIOCKOCTU: TETpasp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPHEHIUKYJIISIPHBIE TIPSIMBIE B
MPOCTPAHCTBE, NpPsIMbIE MapajljieIbHbIE MW MEPHCHAUKYJSIPHBIE K IJIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTA TMPSIMOM U IUIOCKOCTH, Teopema O MpsSMOoM
MEPIEHIUKYJIIPHON TUIOCKOCTH. YTJIbI B IMPOCTPAHCTBE: YrOJI MEXAY MNpPsIMON U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTpaHHOTO  yTJa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO TIOCKOCTH, PACCTOSIHUE
OT MPSMOU JI0 TJIOCKOCTH, TPOECKILIMS PUTYPHI HA TIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEW: MPU3HAK MEPIEHIUKYISIPHOCTH JBYX IIOCKOCTe. Teopema o Tpéx
MEPIEHIUKYIISIpaX.

MHoOrorpaHHuKH

[loHaTre MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBHIMYKIIbIC
Y HEBBIMTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOTrorpanHuka. [Ipusma: n-yroiapHas
MpU3Ma; paHd U OCHOBAHUS MPU3MBbI;, MpsiMas U HaKJIOHHAs MPU3MBbI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHUE MUPAMUblL; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBI;, PABUIbHAS U
yced€HHasi mnupamMuaa. OJIEMEHTbl TpU3Mbl W TUpamuibl. [IpaBusiibHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAS THpPaMUJIa; NpaBUJIbHAs TPEYroJibHasi MUpaMHUAa W TPaBUIIbHBIN
teTpa’dap; KkyO. IlpeacraBienne o mpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
noaeKadip u ukocadap. CeueHust MpU3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJE€MEHThl CHMMETPUU B MUPAMKIAX, MapaJlIeIenuIie1ax, MPaBHUIbHBIX
MHOTOTPaHHUKAX.



Beruncnenre SJ1€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, aUaroHai M, YIJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOi pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMHU[IBI, TEOpEMa O
rIomaau yceu€HHou nupamupl. [lonstue 06 o6béme. O0BEM mupamMuIbl, IPU3MBI.

[Tomo6upie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJI.

11 KIIACC

Tena Bpamenust

[Hunuuapuyeckas MMOBEPXHOCT, oOpasyromue UUAJIMHIPUYECKON
MMOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEPXHOCTU. [lunmHap: ocCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJHOU
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
Y OCh; IUTOIIA]Ib OOKOBOM U MOJTHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yrolme
U BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IUIOMIAJh MOBEPXHOCTU CREPHI.
B3aumnoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi IIIOCKOCTh K cdepe;
IJI01Ma/1b ChEepHI.

N306paskeHne Ten BpallleHus Ha IIIOCKOCTH. Pa3BépTka UIMHIpa U KOHYCA.

KomMOuHanuu tesn BpaiieHrs 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, ONTUCAHHBIH
okoJ10 cpepsl; cepa, BMUCaHHAS B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsarue 06 06BEMe. OcCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 06 00béMe
MPSIMOYTOJILHOTO Tapajuiesienunena u ciaeactBuss u3 He€. OO0bEM HUIUHIpA,
koHyca. O0BEM 11apa u miomaab chepsl.

[logoOuble Tenma B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMAIIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

Ceuenus muMHapa (MapaJlieIbHO U MIEPIICHIUKYIISIPHO OCH), CEUEHHUSI KOHYCa
(mapasnienbHOe OCHOBAHHIO U MIPOXO/IAIIEe Yepe3 BEPIINHY), CEUEHHUS 1Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTtop Ha miockoctu U B ripocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4yucio. Pa3jioxkeHue BekTopa Mo TpéM HEKOMIUIaHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IPUMEHCHUEM TMPaBUJI JCUCTBUU C BeKTopamu. lIpsamoyronbHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojl Mexay BekTopamu. CKalSIpHOE MPOW3BEICHUE BEKTOPOB.
Brluncnenue yrioB Mexy MPSMBIMH U TIOCKOCTAMHU. KoOparHATHO-BEKTOPHBIM
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MaremaTnka» XapaKTepu3yrTCs:

I'paxxnanckoe BocniuTanue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocst Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLenyp TpaxJAaHCKOTro oOmecTBa (BBIOOPHI, OMPOCHI M TIP.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOIIIOMY M HACTOSIIEMY POCCUINCKOW MAaT€MaTUKH, [IEHHOCTHBIM OTHOLIECHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJIOIHUSX, cpepax
DKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHUEM JYXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa;
C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U JIESATEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOUYAsl ICTETUKY MAaTEeMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/]a4, PEIICHUH, PACCYKICHUI; BOCIPUUMYHUBOCTBIO
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTBIO YMEHHSI TPUMEHSATh MAaTeMaTHYeCKUE 3HAHHUS B
MHTEepecax 30pOBOro M 0€30MacHOro odpas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTZIbIXa, peryJisipHas (pu3nyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccurn W peamu3oBbIBATH COOCTBEHHBIC JKU3HEHHBIE IUIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYecKoMy OOpa30BaHHUIO U



caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYJIbTYpbhl, IOHUMAaHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTaleld Ha TMPUMEHEHHE MAaTeMAaTHYSCKUX 3HAHWKM JJIS pEUIeHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPE/Ibl, ITTAHUPOBAHUS ITOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW MPAKTUKH, ITOHUMaHHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJCHUEM SI3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOH KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATEIBCKYIO ACATEIHHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTepU3yITCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCBUIMU.

1)  Vuueepcanrvnvie  noznasamenvuwvie  Oeticmeus, — o0becneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpyJcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
uccne008amenbCKux onepayuil, ymenul pabomams ¢ ungopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXIAYy MOHATUSAMU;, (POPMYIUPOBATH
OTIpeNICNICHUS]  TOHATUH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBAaHUSA JUIsi OOOOIIEHUS M CpPaBHEHHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpoBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M
npoTtuBopeursi B (akTax, JTAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEHN U IPOTUBOPEYUHIA,



e J€JaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSTEJIBHO J0KAa3aTeNbCTBA MaTeMaTHYECKHX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KIEHUS U BBIBOJBL;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB peElIEHUs, BbIOMpATh HauboJee MNOAXOMANIMI ¢ Yy4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJB30BATh BOMPOCHI KaK MCCJIEAOBATEILCKUI MHCTPYMEHT MO3HAHUS;
(bopMyIMpoBaTh BOMPOCHI, (UKCHUPYIOLIUME MPOTHUBOpPEUYUE, NpoOIeEmMy,
yCTaHaBIMBaTh  MCKOMOE€ U  JaHHoe, (OpMUpOBaThb  THIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, MPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMHU, IPOLIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pE3yJibTaTaM
IPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IPEATIOJIOKEHNS O €r0 PA3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanmueii:

e BBIBIITH Ae(PUIMTHI HH(DOPMAIUH, TaHHBIX, HEOOXOAUMBIX AJI1 OTBETA HA
BOIPOC U JJIsI pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

e CTPYKTYpUpPOBaTh MH(POPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUueCcKH;

e OLEHUBATH HaAEKHOCTD uH(popMauu o CaMOCTOSTEJIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmuvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYKJIEHHUSI B COOTBETCTBHUHU C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJy PEIICHUs
3a/1aui, KOMMEHTUPOBATh MOJYYCHHBIN pe3ybTarT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMOCTAaBIATh CBOM CYXKIECHHS C CYXICHUAMH JPYTIUX
YYaCTHUKOB JHAlIora, OOHApYXUBaTh Pa3U4He U CXOJCTBO IMO3UILHUN; B
KOpPEKTHOM opme GpopMyTHpoBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEI0BAHMUSI, IPOEKTA; CAMOCTOATEILHO BEIOMPATh POPMAT BHICTYTLICHUS
C Y4€TOM 3aja4 MPE3CHTALMHU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU pelieHuU Y4eOHBIX 3ajJlay; MPUHUMATH I€Jdb COBMECTHOMN
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenenarb BUAbl padOT, IOrOBAPUBATHCS, OOCYKIaTh MpOIECC U
pe3yabTar paboThl; 0000IIaTh MHEHHS HECKOJIBKUX JIFOCH;

y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBbIE WITYPMbD» U WHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEUCTBUS C IPYTUMHU WICHAMH KOMaH/IbI; OLICHUBATh
KaueCTBO CBOET0 BKJIaJa B OOMMA TPOAYKT IO  KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuueepcanviuvie pecynamugnsle oeticmausi, 00ecneuusarom Gopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.
Camoopranusamnus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHHsI 3a]1a4H, BHIOUPATh CIIOCO0 peleHUs
C Y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BIAJ€Th HABBIKAMU TO3HABAaTEIbHOM pediekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTaTa
pellIeHUsI MaTEMAaTUYECKOM 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH [IPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OMOOK, BHISBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJbTaTa MMM U YCIOBHUSAM, OOBACHSTH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESTEIBbHOCTH,
HAXOJIUTh OIMUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATHIMU: APATIIETBHOCTD U MEPIEHIUKYISIPHOCTD NPSAMBIX
U IIJIOCKOCTEH.

KnaccuguiupoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIJja; rpajycHas mepa
JBYTPAHHOTO yIia.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate ~ MHOTOTpaHHUKHM,  BbIOMpass ~ OCHOBaHUS  JJIA
Kjaccu(ukanuy  (BBITYKJIbIE M HEBBINYKJIBIE MHOTOTPAaHHUKHW; TMPaBUIIbHbBIE
MHOTOTPAHHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapajuIeICIUIEAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOSHUS CEUEHUH, UCTIONb3Ys METO]I CIIE/IOB.

Crpouth ceyeHUss MHOTOIPAaHHHKOB METOJOM  CIIE€JOB,  BBIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHHUBY.

Pemmarp 3a7aun Ha HaxOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3lam Win
QITOPUTMaM, IPHUMEHSSI HW3BECTHBIE AHAJUTUYECKUE METOABI IPU PEIICHUH
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIUYMCIECHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKM JO MNOPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmars 3a1aun Ha HaxOXIAEHHE TE€OMETPUUECKUX BEJIMYMH MO 00pas3iam Win
QIrOpUTMaM, TNPUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTUYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOM M TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
NUpaMUJIa) C IPUMEHEHUEM (POPMYIT; BEIUKCISATH COOTHOLIEHHS MEXTY TUIOIIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOOOHBIX MHOTOI'PAaHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE, IIEHTP, OCh H
MJIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TIIOCKOCTh CAHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMALIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pUCYHKaX.

[TpumensaTh reomeTpudeckue HaKkThI IS PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEANOJIaraoIiX HECKOIBKO IIar0B PEIICHUS, €CITH YCIOBUS MPUMECHECHHS 3aaHbI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIMEe TPOTpaMMHBIE CpPEICTBA UM DJICKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPHUICCKHX 3a71ad.

[IpuBoaMTH TIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PaCIiO3HABATH MPOSIBICHUE 3aKOHOB T€OMETPUHU B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBIC 3HAHUS HA TMPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallul W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyalli Ha s3BIKE TEOMETPHUH, WCCICI0BAaTh IIOCTPOCHHBIE MOJCIH C
WCITOJIb30BAaHUEM TCOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

pUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BbITIONHATE  IEHCTBUS  CJIOXKEHUST BEKTOPOB, BBIYMTAHHS BEKTOPOB W
YMHOKEHHSI BEKTOPA Ha YUCIIO0, O0OBACHATH, KAKUMU CBOMCTBAMH OHU 00J1J1aI0T.

[TpumeHsTh TpaBUIIO MapauIeIeIuneaa.

OnepupoBaTh MOHATHIMU: JEKAPTOBBI KOOPJIWHATHI B MPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPJIWHATHI BEKTOpa, Yroi MEXIY
BEKTOpPaMH, CKAJIIPHOE TIPOU3BEACHIE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE
BEKTOPBI.

HaxonuTbe cyMMy BEKTOPOB M TIPOU3BEACHUE BEKTOpA HA YHCIIO, YTOJl MEKITY
BEKTOpaMH, CKaJSIpHOE TMPOWM3BEICHUE, pacKiIaiblBaTh BEKTOP IO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3amaBaTh IIOCKOCTh YPaBHEHUEM B JIEKaPTOBOM CHUCTEME KOOPAUHAT.

[TpumeHsTh reomeTprueckue (HaKkThI 71 PEIICHHUS CTEPECOMETPUICCKUX 3a/1ad,
TIPEATOJIArafoIINX HECKOIBKO IIIaroB PeIIeHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B sIBHOU (popme.

Pemate mpocrelinue reoMeTpudecKrue 3aadyd Ha TPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a.

Pemares 3amaum Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHUW U
HaXOXKJIECHUE TCOMETPUUYCCKHUX BEIMYUH MO 00pasiaM WM allrOPUTMaM, TIPUMEHSIS
W3BECTHBIE METOJIbI TIPU PEIIEHUN CTAaHAAPTHBIX MAaTEMAaTHUYECKUX 3a/1a4.



[IppuMeHATH  MPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINTH NpHUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEM B IPUPOAE H
YKU3HM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATh IONy4YEHHBIE 3HAHUSA HA IPAKTHKE: AHAJIU3UPOBATh PEABHBIC
CUTyallud W NPUMEHATb HU3YYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCKd CHOPMYIUPOBAHHONW TMPOOJIEMBbI, MOJEIUPOBATH peajbHbIC
CUTyallUM Ha A3BIKE T'EOMETPHUH, HCCIEAOBaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MTOHATHI U TeOpeM, anmapaTa anreOpsbl; pemaTh

MPAKTHYCCKUC 3a/1a4, CBA3dHHBIC C HAXOXKXIACHHUCM I'COMCTPHUICCKUX BCIINYHH.
11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OO0pa3yrolue
HUJIMHAPUYECKON MOBEPXHOCTH; LIMJIUHIP; KOHUYECKAsI IOBEPXHOCTh, 00pa3yIolne
KOHUYECKOM TOBEPXHOCTH, KOHYC; cpepruueckasi HOBEPXHOCTb.

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

OOBACHATH CIOCOOBI OJYUYEHUS TEJ BpaILlEHUSI.

KnaccuguimponaTs B3auMHOE pacnojioKeHUe cepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSAMHU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
IaPOBOU CEKTOP.

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

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY 1 OMUCAHHBIH
okoJi0 cpepsl; cepa, BucaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

Bb4ucasTe COOTHOLIEHUS MEXIY IUIOMAIASMHU MOBEPXHOCTEN M 0ObEMaMu
MOI00HBIX TE.

N300paxxkatb u3ydyaemble (QUIypbl OT PYKHM M C IPUMEHEHHUEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Buz cBepxy, cOOKy, CHU3Y; CTPOUTb CEUEHHUS TE€J BPAILCHHUS.

W3Bnekatb, HWHTEPHPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALKIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINIONHATE  JEUCTBUSA  CIOXKEHUS BEKTOPOB, BBIYMTAHMS BEKTOPOB H
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBSICHITH, KAKUMHU CBOMCTBAMU OHM 00JIa1at0T.

[TpumeHsTh paBuiIO NMapaieaenunesaa.

OnepupoBaTh NOHATUSIMU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAWMHATHI BEKTOpa, YroJl MEXIY



BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBL.

HaxoauTe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPaCcKIaAblBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPaBHEHUEM B J€KapTOBOM CHCTEME KOOPAMHAT.

[TpumensTh reomeTpudeckue (HakThl A pEHICHUS CTEPEOMETPHUUECKHX 3a/1ad,
IIPEATIOIATra0IIMX HECKOJIBKO IIAr0B PEILECHUs, €CIIM YCIOBHUS IPUMEHEHUS 3aaHbl
B SIBHOH (hopme.

Pemare npocreiimme reoMeTpu4ecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemrarp 3amaum Ha [OKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHHW W
HaXO0XJIEHUE F€OMETPUUECKUX BEIMUYMH M0 00pa3laM WiIH aJropuT™MaMm, NpUMEHsS
U3BECTHBIE METO/IbI [IPU PELLICHUH CTAaHAAPTHBIX MaTEMAaTUYECKUX 3aa4.

[IppuMeHATP MPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINTH NpUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

IIprMeEHATH IOIYYEHHBIE 3HAHMS Ha IPAKTUKE: aHAIU3UPOBATH PEAIbHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE IIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTE€MaTUYeCKH CPOPMYIHPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATh pPEAIbHbBIE
CUTyallud Ha S3bIKE T'E€OMETPUHU, MUCCIENAOBaTh I[OCTPOCHHBIE MOJCIH C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEINYUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIC PeCypChl
padoThI padoTshI
1 BBenenue B ctepeoMeTpuio 10 https://resh.edu.ru/subject/17/10/
2 [IpsimMbIe 1 TIIOCKOCTH B MPOCTPAHCTRE. 12 1 https://resh.edu.ru/subject/17/10/
[TapanneabHOCTh NPSIMBIX U IJIOCKOCTEN
3 [IepnieHIUKYIAPHOCTD NPSMBIX U 12 https://resh.edu.ru/subject/17/10/
IJIOCKOCTEMN
4 VEITBI MEHKTY TIPSMBIMH H TTOCKOCTAM 10 1 https://resh.edu.ru/subject/17/10/
5 MHOTOrpaHHHKH 11 1 https://resh.edu.ru/subject/17/10/
6 OGBEMBI MHOTOrPAHHIKOB 9 1 https://resh.edu.ru/subject/17/10/
7 [ToBTOpEHME: ceueHus, pacCTOSIHUA U 4 1 https://resh.edu.ru/subject/17/10/
YTJIBI
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

ITPOTPAMME



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne ni/m Konrposbusie IIpakrunyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE PecypChl
padoThI padoTshI
Tena BpameHus 12 https://resh.edu.ru/subject/17/11/
OOBEMEBI TET 5 1 https://resh.edu.ru/subject/17/11/
B
3 CICTOPEL 1 KOOPAHHATEL B 10 1 https://resh.edu.ru/subject/17/11/
MIPOCTPAHCTBE
[ToBTOpeHME, 0000MIIECHNE, .
4 . 7 1 https://resh.edu.ru/subject/17/11/
cUucTeMaTu3alys 3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOTPAMME



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KounuectBo 4acos Jara DJIeKTpPOHHbIe U (pPOBbIE
Tema ypoka KonTpoabHble o0pa3oBaTesbHbIe
n/n Bceero H3YYeHH S
padoThbI pecypchl
OcHOBHbIE IOHATHUS CTEPEOMETPUU: TOUKA, https://resh.edu.ru/subject/17/10/
npsimasi, IJI0CKOCTh, IpocTpaHcTBO. [IpaBuia
1 M300paKeHUs Ha PUCYHKAX: U300pakKeHUs
IUIOCKOCTEH, MapajulebHbIX IPSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka
5 [TonsATHA: nepecekaronuecs MI0CKOCTH, https://resh.edu.ru/subject/17/10/
nepeceKaroIyecs npsmas U IiocKoCTh
3 [TonsATHA: nepecekaronuecs MI0CKOCTH, https://resh.edu.ru/subject/17/10/
nepecekarommecs npsmasi ¥ miockocTb
3HaKOMCTBO C MHOI'OI'PaHHHUKaMH, https://resh.edu.ru/subject/17/10/
4 n300pa’keHre MHOTOTPAaHHUKOB Ha
PUCYHKAaX, Ha MPOEKIIMOHHBIX YEPTEKAX
HavanpHble cBeieHUs 0 KyOe 1 mupamu/e, https://resh.edu.ru/subject/17/10/
5 uX pa3BEpTKU U Mojenu. CeueHus
MHOTOTPaHHUKOB
HavanpHbie cBeieHNs 0 KyOe U mupamu/e, https://resh.edu.ru/subject/17/10/
6 uX pa3BEépTku U Moaenu. CeueHus
MHOTOTPaHHUKOB
[TonsiTre 06 akCMOMaTUYECKOM ITOCTPOECHUHU https://resh.edu.ru/subject/17/10/
7 CTEpEOMETPUU: aKCHOMBI CTEPEOMETPHUH U

CICACTBUSA U3 HUX



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

[TonsaTne 06 aKCHOMAaTUYECKOM MTOCTPOSHUH

https://resh.edu.ru/subject/17/10/

8 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U

CIIEZICTBUS U3 HUX

[TonaTne 06 aKCHOMAaTUYECKOM MTOCTPOSCHUH https://resh.edu.ru/subject/17/10/
9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U

CIIEJICTBUS U3 HUX

[TonsTre 06 akCMOMaTUYECKOM IIOCTPOSHUHU https://resh.edu.ru/subject/17/10/
10 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U

CIIEJICTBUS U3 HUX

B3anMHoe pacnionoxxeHue npsmbIx B https://resh.edu.ru/subject/17/10/
11 IIPOCTPAHCTBE: IIepeceKaroIuecs,

napajJiesibHble M CKpeIlMBaIoLIUecs IpsMble

[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEHN B https://resh.edu.ru/subject/17/10/
12 IIPOCTPAHCTBE: NapajiesibHbIe IPsSMBbIE B

IIPOCTPAHCTBE; NapalJIeIbHOCTh TPEX

MPSIMBIX

[TapamienpHOCTh IPSIMBIX U INIOCKOCTEN B https://resh.edu.ru/subject/17/10/
13 npoctpancTse: [lapanienbHOCTh NpsAMON U

IJIOCKOCTH
14 VYTIIIBI ¢ COHANPABIEHHBIMU CTOPOHAMU https://resh.edu.ru/subject/17/10/
15 VTN MeXTy PAMBIMH B TIPOCTPAHCTBE https://resh.edu.ru/subject/17/10/
16 VTN MEXTy PAMBIMH B TIPOCTPAHCTBE https://resh.edu.ru/subject/17/10/
17 [TapamiensHOCTh IOCKOCTEN: https://resh.edu.ru/subject/17/10/

napajuieNbHbIe MII0CKOCTH
18 CaoiicTBa napamienbHbIX MIIOCKOCTEN hitps://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

[Ipocreiimme npocTpaHCTBEHHBIE (GUTYPHI HA

https://resh.edu.ru/subject/17/10/

19 IJIOCKOCTH: TETpadip, Ky0, mapaienenurme

20 TTocTpoeHH e cederuii https://resh.edu.ru/subject/17/10/

21 TMoctpoenue ceuenuii https://resh.edu.ru/subject/17/10/
Konrtponsnas padora o teme "[Ipsimbie u https://resh.edu.ru/subject/17/10/

22 IJIOCKOCTH B TIPOCTPAHCTRBE.
[TapannensHOCTh NPSIMBIX U TJIOCKOCTEH"

23 [lepneHUKyYISAPHOCTD NPSIMOM U IUIOCKOCTH: https://resh.edu.ru/subject/17/10/
NIEePIEHIUKYJIIPHBIE IPSIMbIE B IPOCTPAHCTBE

24 [Ipsimbie mapajieNbHbIE U https://resh.edu.ru/subject/17/10/
[EPIEHIUKYJIIPHBIE K IIJIOCKOCTH

o5 [Ipsimbie napajieNbHbIE U https://resh.edu.ru/subject/17/10/
MEPIEeHIUKYIAPHBIC K IJIOCKOCTH

26 [Ipu3Hak NepHeHIUKYIAPHOCTH IPSIMOU U https://resh.edu.ru/subject/17/10/
IJI0CKOCTH

97 [Ipu3Hak nepneHIuKyJIApHOCTH IPSIMOM U https://resh.edu.ru/subject/17/10/
IJIOCKOCTH

28 TeopeMa 0 npsAMON NEepHIEH AUKYIISAPHON https://resh.edu.ru/subject/17/10/
IJIOCKOCTH

29 Teopema o npsAMON NepHEHAUKYIAPHON https://resh.edu.ru/subject/17/10/
IJI0CKOCTH

30 TeopeMa 0 npsAMOU NEepHIEH UK YIISIPHON https://resh.edu.ru/subject/17/10/
IJIOCKOCTH
[lepneHuKymsp ¥ HAKIIOHHBIE: PACCTOSIHUE https://resh.edu.ru/subject/17/10/

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT

HpHMOﬁ A0 IIIIOCKOCTHU



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

[lepnenuKysip U HAKJIOHHBIE: PACCTOSIHUE

https://resh.edu.ru/subject/17/10/

32 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT
IPSIMOH 10 MJIIOCKOCTH
IlepneHUKYISIp ¥ HAKIIOHHBIE: PACCTOSIHUE https://resh.edu.ru/subject/17/10/
33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 710 IIJIOCKOCTH
[TeprieHAMKYISIp U HAKJIOHHBIE: PACCTOSTHUE https://resh.edu.ru/subject/17/10/
34 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
MPSAMOM 10 TNTIOCKOCTH
35 VYTIIbl B IPOCTPAHCTBE: YIOl MEXKAY IPSIMOU https://resh.edu.ru/subject/17/10/
U TJIOCKOCTBIO
36 JIByTpaHHBIN yroJl, JMHEHHBIA yroi https://resh.edu.ru/subject/17/10/
JBYI'PAHHOI'O yIJia
37 JIByTpaHHBIN yroJl, JMHEHHBIN yroi https://resh.edu.ru/subject/17/10/
JBYTPAHHOI'O yIJia
38 IlepnieH IUKYIAPHOCTD MJIOCKOCTEM: IPU3HAK https://resh.edu.ru/subject/17/10/
NEPIEHIUKYIIPHOCTH JBYX IUIOCKOCTEN
39 [lepneHMKyISpPHOCTD IJIOCKOCTEM: IPU3HAK https://resh.edu.ru/subject/17/10/
MEPIEeHIUKYISIPHOCTH JBYX TUIOCKOCTEH
40 [lepneHMKyISpPHOCTD IJIOCKOCTEM: TPU3HAK https://resh.edu.ru/subject/17/10/
MEPIEeHIUKYJISPHOCTH JBYX TUIOCKOCTEN
41 Teopema 0 TPéX MepreHANKYIAPax https://resh.edu.ru/subject/17/10/
42 Teopema 0 TPEX MepTeHHKYIAPaX https://resh.edu.ru/subject/17/10/
43 Teopema 0 TPEX MepTeHHKYIAPaX https://resh.edu.ru/subject/17/10/
44 KonrponsHas pabora no remam https://resh.edu.ru/subject/17/10/

"IlepneH IUKYISIPHOCTD NPSAMBIX U



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

mwiockocTeil" u "YTibl MEXIY OPSIMBIMU U
miockocTsamMu"”

45

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE
3JIEMEHTBI MHOIOTPaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOI'OTPaHHUKA

https://resh.edu.ru/subject/17/10/

46

47

48

[Ipu3ma: N-yrospHas npu3Ma; TpaHu U
OCHOBAHUS IPU3MBI; TIpsiMasi U HAKJIOHHAs
IIpU3MbI; OOKOBasi U MOJIHASL IOBEPXHOCTh
MIPU3MBI

[Napannenenunen, mpsIMOYTOJIbHBII
napajuieNienumne] U ero CBoicTBa

HI/IpaMI/II[aZ N-yroabHas NUpaMuaa, rpaHu u
OCHOBAHHC IMUPAMUJIbI; OOKOBas M MOJIHA
IMOBCPXHOCTD ITUPAMUbI; IIpaBUJIbHAA U
yceqéHHa;I nupaMmuzia

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

49

50

HpaBI/IJ'IBHI)IC MHOTI'OIpaHHUKH: ITIOHATHUC
IIPaBWJIBHOTO MHOTOTPAHHUKA; TPaBUJIbHAS
IIpU3Ma U NpaBUiIbHAS IHPaAMUIA;
IIpaBWIbHAs TPEYTOJIbHAS IMpaMUAA U
NIPAaBUIIBHBIHN TETpasap; KyO
[IpencraBnenue o MpaBUIBHBIX
MHOTOTpaHHHUKaX: OKTa’dp, TOAEKa’Ip U
HKOCAdP.

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

51

CummeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, MPSIMOM, MIOCKOCTH.
DneMeHThl CHMMETPUH B TUpaMuax,
napajuiejenunenax, NpaBUiIbHbIX
MHOT'OTPaHHUKAX

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

Brrunciaenue 31€eMEHTOB MHOTI'OI'paHHUKOB:

52 .

p€Opa, TuaroHasu, yribl

[Tnomanas 60KOBOI MOBEPXHOCTH U TOJHOM https://resh.edu.ru/subject/17/10/
5 3 HOBerHOCTI/I HpSIMOI71 HpI/I3MBI, Iiomagb

OCHOBaHUH, TeopeMa 0 OOKOBOU

IIOBEPXHOCTHU MPSMOM IIPU3MBI

[Tnomaae 60KOBOI MOBEPXHOCTH H https://resh.edu.ru/subject/17/10/
54 HOBerHOCTI/I HpaBHHBHOﬁ HI/IpaMI/I)]bI,

TeopeMa O IO OOKOBOW TTOBEPXHOCTH

YCEUEHHOW MUPAMUIBI
55 KontponbHas paboTa mo teme https://resh.edu.ru/subject/17/10/

"MHuororpaHHuku"
56 TousTHE 06 06BEME https://resh.edu.ru/subject/17/10/
57 O6BEM MHPAMHTEI https://resh.edu.ru/subject/17/10/
58 OO6BEM MHpPAMUTEI https://resh.edu.ru/subject/17/10/
59 OO6BEM MHPAMUTEI https://resh.edu.ru/subject/17/10/
60 O6BEM MHPAMHTET https://resh.edu.ru/subject/17/10/
61 O6BEM MPH3MBT https://resh.edu.ru/subject/17/10/
62 OOBEM PH3MBI https://resh.edu.ru/subject/17/10/
63 O6BEM TIPH3MBT https://resh.edu.ru/subject/17/10/
64 KonTponbhas padota no teme "O0bEMBI https://resh.edu.ru/subject/17/10/

MHOTOTPaHHHUKOB"



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

65

[ToBTOpEeHME, 0600IIEHNE CHCTEMATH3AIIHS
3HaHui. [locTpoenue ceueHuii B
MHOTOTpaHHHUKE

https://resh.edu.ru/subject/17/10/

66

[ToBTOpEeHUE, 0600IIEHNE CHCTEMATH3AIIHS
3HaHUU. BplUKCIIEHNE PACCTOSHUM: MEXAY
JBYMsI TOUKaMH, OT TOUKH J10 IPSIMOI1, OT
TOYKH J10 TUIOCKOCTH, MEXKY
CKPEILMBAOIINMUCS IPSIMBIMU

https://resh.edu.ru/subject/17/10/

67

68

HToroBast KOHTpOJIBbHAS paboTa

IToBTOpenue, 00001IEHNE CUCTEMATU3AUS
3HaHUU. BplUncCIIeHNE yIII0B: MEXAY
CKPELIMBAIOIIUMUCS IPSIMBIMH, MEXKITY
IIPSIMOM M TUIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YTJII0B MEXKIY IIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KIIACC

Ne ni/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesibHbIe pecypchl

Cdepa u map: ueHTp, paanyc, Tuamerp;
IJIOMIA/Ib IOBEPXHOCTH Chephl
B3aumMHoe pacrionoxxeHue chepbl u
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomaab chepsl

N3o6paxenue chepsl, mapa Ha MIOCKOCTH.

Ceuenus mapa

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

]_II/IJII/IHIIpI/I‘-IeCKaSI IOBCPXHOCTD,
o0pa3yroIne UIHHIPHIECKON
IMOBEPXHOCTHU, OCb HPIHI/IHI[pI/I[IeCKOﬁ
MMOBEPXHOCTH

https://resh.edu.ru/subject/17/11/

Hununaap: ocHoBaHUs U OOKOBast
MMOBEPXHOCTh, 00pa3yroias u oCh;
TJI0MIAIb OOKOBOMW U TIOJTHOW TTOBEPXHOCTH

N3006paxkeHne NUINHAPA HA TIIOCKOCTH.
Pa3Béprka nunuaapa. CeueHus MUIMHIPA
(TUIOCKOCTHIO, MapaIICIBHON UITH
MEPIEeHIUKYJIIPHON OCH LIMJIUH/IPA)
Konundeckast moBepXHOCTh, 00pa3yroIiue
KOHUYECKOM MOBEPXHOCTH, OCh U BEPIINHA
KOHUYECKOH MOBEPXHOCTH

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

Konyc: ocHOBaHue U BepIIKHA,

8 oOpa3syromas 1 0Ch; IO, OOKOBOU H https://resh.edu.ru/subject/17/11/
IOJIHOM MOBEPXHOCTH
Yceu€HHbII KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBAaHHUA X OOKOBas https://resh.edu.ru/subject/17/11/
MIOBEPXHOCTh
N3006paxeHune koHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 (TUIOCKOCTBI0, MapaJuIeIbHONW OCHOBAHUIO, https://resh.edu.ru/subject/17/11/
Y IUIOCKOCTBIO, MPOXOISIIEH yepe3
BEPILUHY)

11 Komburauts e Bpauterits i https://resh.edu.ru/subject/17/11/
MHOTOTPaHHUKOB
MHororpaHHHK, ONMUCAaHHBIA OKOJIO

12 cdepsl; cdepa, BUcaHHAs B https://resh.edu.ru/subject/17/11/
MHOTOTPaHHUK WU B TEJIO BPALICHUS

13 HOH,,ﬂTHe 06 00néne. OcHoBHbIe CBOTCTEA https://resh.edu.ru/subject/17/11/
00BEMOB Tel

14 O06bEM uIMHApa, KOHYyCa https://resh.edu.ru/subject/17/11/

15 O06BEM mapa u wiomaas chepsl https://resh.edu.ru/subject/17/11/
[TogoOHEbIe TeNa B MPOCTPAHCTBE.

16 CoOOTHOIICHUS MEXTY TUTOIIAISTMHI https://resh.edu.ru/subject/17/11/
MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEI

17 Kontponkras padora no remam "Tena https://resh.edu.ru/subject/17/11/
Bpamenus" u "O0bemMsl Ten"

18 BexTop Ha IJI0CKOCTU U B IIPOCTPAHCTBE https://resh.edu.ru/subject/17/11/

19 CrnoxeHue ¥ BRIYUTAHUE BEKTOPOB https://resh.edu.ru/subject/17/11/

20 YMHOK€EHNE BEKTOpa Ha YNCIIO0 https://resh.edu.ru/subject/17/11/
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21

Pasnosxenune BekTopa 1o TpéM
HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenunena

https://resh.edu.ru/subject/17/11/

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPABUII JCUCTBUM C
BEKTOPaMH

https://resh.edu.ru/subject/17/11/

23

24

[IpsiMmoyronbHas cucreMa KOOpJHHAT B
npoctpanctse. KoopanHatel BeKTOpa.
[Ipocreiimune 3axa4n B KOOpAMHATAX

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

25

Beruucnenue yrios Mexay NpsIMbIMU U
IIJIOCKOCTSIMU

https://resh.edu.ru/subject/17/11/

26

27

KoopanHaTHO-BEKTOPHBIN METO ITPU
pELICHUU TEOMETPUYECKUX 3a1a4

KontponbHas pabora no reme "Bekropsl u

KOOpJAWHATHI B IPOCTpaHCTBE"

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

28

[ToBTOpenue, 06o00IIEHNE U
cucremMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

https://resh.edu.ru/subject/17/11/

29

[ToBTOpenue, 0600IIEHNE U
crcremMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

https://resh.edu.ru/subject/17/11/

30

[ToBTOpeHue, 0600mEeHNE U
cUCTEMAaTH3ans 3HAHUNA. 3amaun
TUTAHUMETPUHU H METOJIBI HX PEIICHUS

https://resh.edu.ru/subject/17/11/
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[ToBTOpeHUEe, 0600IICHNE 1

31 cUcTeEMaTH3anys 3HAaHUN. 3a1ayn 1 https://resh.edu.ru/subject/17/11/
IUIAHUMETPUU M METOJIBI HX PEIICHHS
[ToBTOpeHUEe, 06001ICHNE 1

32 CHCTEMATH3ALINA SHAHHH. OCHOBHEIS 1 https://resh.edu.ru/subject/17/11/
¢burypsl, GpakThl, TEOPEMBI Kypca
CTEPEOMETPUH

33 Wrorosas koHTpoJIbHAsT paboTa 1 https://resh.edu.ru/subject/17/11/

34 Hosropenme, 06061H6HI:IG 1 1 https://resh.edu.ru/subject/17/11/
CHUCTEMAaTHU3AIUs 3HAHHH

OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOT'PAMME
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YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

MareMaturka: aredpa v Hayajia MaTeMaTHYECKOro aHaJIn3a, FTEOMETPHSL.
I'eometpus 10 - 11 xmaccel. YueOHuk. ba3oBsiii u yriayonenusiit yposau./ JI.C.
ATtanacsiH 1 Ipyrue. AKInoHepHoe 001ecTBo u3aarenscTo "lIpocsemnienne”,
2023

METOIUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJIA

I'eomertpus. unaktuaeckue marepuainsl. 10, 11 kiacest./ B.I'. 3uB.
AknroHepHoe o01iecTBo u3narensctBo "[Ipocsemenne”, 2020

['eomeTpusi. CamocTtositenbHbie padoThl. 10, 11 kimaccsl./ M.A. NueHckas.
AknoHepHoe o01iecTBo u3narensctBo "[Ipocsemenne”, 2020

['eometpusi. Kontpoasusie padotsl 10 - 11 kmaccer./M.A. NueHckas.
Axk1monepHoe o01ecTBo u3gaTenbeTBo "Ilpocsemenne”, 2020

['eometpus. [Toypounsie pazpadorku. 10 - 11 kmaccsr./ C.M. Caaksn, B.®.

BbyTy30B. AkuronepHoe o6miecTBo u3aarensctso "lIpocsemenue”, 2020

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET
resh.edu.ru

prosv.ru
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