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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yuebHoro Kypca «l'eomerpus» 0a30BOro ypoBHS I 00Yy4arOLIHXCS
10 —11 wiaccoB pa3paboTaHa Ha ocHOBe DelepabHOrO rocyIapCTBEHHOTO 00pa30BaTEIbHOIO
CTaHaapTa cpeaHero oodmero oOpa3oBaHMs, ¢ YYETOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHUM,
HPEIBSBIIEMBIX K MaTeMAaTHYECKOMY OOpa30BaHHUIO, M TPAJUIMN POCCHUIICKOTO 0Opa3oBaHWUSL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJICHUC KIIFOYE€BbBIMHU KOMIICTCHIIUSIMU,
COCTaBIISIIOIMMH OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
06HIGKYHBTypHOFO, JIMYHOCTHOTI'O 1 MTO3HABATCJIBHOI'O PA3BUTHA JIMYHOCTHU 06y11a}0mnxcsl.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4eOHOT0 Kypca reOMeTpUr Ha yPOBHE CpPeIHEro o01ero oopa3oBanusi o0yciaoBiIeHa
IPAaKTUYECKOH 3HAUYMMOCTBIO METANpPEeIMETHBIX M MPEIMETHBIX pPEe3yJIbTaTOB O00ydeHUs
T€OMETPUH B  HANpPaBICHUU JIMYHOCTHOTO pa3BUTHS  oOydarommxcsi, (HOpMUPOBAHHS
(YHKLIMOHAJIBHON MaTeMaTH4ecKOM TI'PaMOTHOCTH, W3YyYCHMsI IPYTUX Y4eOHbIX JUCLUIUIMH.
PazButne y oOydaromuxcs NPaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH U TPOUCXOXKICHHU
reOMEeTPUYECKUX a0CTpaKLUi, COOTHOILECHUH PEabHOIO U HJEATbHOI0, XapaKTepe OTpaKeHHs
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH M IIPOLECCOB PEAIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJM MaTeMaTH4YeCKOr0 MOJEIMPOBAaHMs B HAy4YHOM IIO3HAHUUM U B IPaKTHKE
CHocoOCTBYeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PEHUS YUYAIIMXCS, a TakXKe KadyecTB
MBILIEHHS], HEOOXOAUMBIX JUISl a[alTallil B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBIIsICTCSI OAHUM U3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHETO 00IIero 0Opa3oBaHus,
TaKk Kak oOecreyrMBaeT BO3MOXKHOCTb M3Y4EHHUs KaK JAMCLUUIUIMH €CTeCTBEHHO-HAY4HOU
HAIpaBJICHHOCTH, TaK ¥ TYMaHUTAPHOM.

Jlornueckoe MbllIeHHE, (opMUpyeMOe NMPU HU3YYEHUH OOYHYaIOUIMMHUCS MOHATHHHBIX OCHOB
T€OMETPUM ¥ TIOCTPOCHHWM UEMOYKH JIOTUYECKHX YTBEPXKICHHHA B XOJ€ PEIICHHS
TreOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCTIONB3YIOTCSl TIPU PEIIeHUH 3a7ad eCTECTBEHHO-HAyYHOTO LUK, B YAaCTHOCTH W3 Kypca
¢u3uKu.YMEeHue OpHEHTHPOBAThCS B IMPOCTPAHCTBE HIPACT CYIIECTBEHHYIO pOJIb BO BCEX
00JIacTAX JesTeNbHOCTH 4denoBeka. OpHeHTalus 4YeslioBeKa BO BPEMEHHM M IMPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COLMAIbHOrO ObITHS, (hopMa OTpa)KeHHs OKpYXKAloIEero MHupa,
YCIIOBHE YCHENIHOTO TIO3HAHWUS M aKTHUBHOTO TPEoOpa3oBaHHs  ACHCTBUTEIHHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeIUHAET pa3Hble BUAbI YUeOHOH U TPYyJ0BOM
NEeSITeTIbHOCTH, SIBISIETCS OJHUM M3 TMPO(ECCHOHANBHO BAKHBIX KA4eCTB, IMOITOMY aKTyalbHa
3agada (OPMHUPOBAHUS y OOYUAIOIIMXCSl NMPOCTPAHCTBEHHOIO MBINUIEHUS KaK Pa3HOBUIAHOCTU
00pa3HOTO MBIIUIEHUS! — CYHOIECTBEHHOTO KOMIIOHEHTa B TOJATOTOBKE K MPAKTUYECKON
JeSITeIbHOCTH 110 MHOTUM HaIPaBJICHUSM.

[lens ocBoeHust mporpammsl yueOHoro kypca «I'eomerpusi» Ha 6a30BOM YpOBHE OOY4EHHUS —
00111e00pa3oBaTeNIbHOE U OOLIEKYJIBTYPHOE pa3BUTHE OOydaroIUXCs Yepe3 oOecredeHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHUYECKUX T€OMETPHUECKUX 3HAHUH U
NecTBUH, crienu(pUUHBIX T€OMETPUH, BO3SMOXHOCTH YCIIELTHOTO MPOI0JDKEHHs 00pa30BaHus Mo
CHENHATBHOCTSM, HE CBS3aHHBIM C NMPHUKJIAIHBIM HCITOJE30BAHUEM T€OMETPHH.

[Tporpamma o reoMeTpuu Ha 6a30BOM YpOBHE NpeIHA3HAUYCHA IS 00yJarOIIUXCs CPeTHEH
IIKOJIbI, HE WCIBITHIBABIINX 3HAUUTENBHBIX 3aTPyJHEHUN Ha ypOBHE OCHOBHOTO OOIIETO
obpazoBanusi. Takum oOpazom, oOydaromuecsi Ha 0a30BOM ypOBHE JIODKHBI OCBOUTH OOIIHE
MaTeMaTHYeCKUe YMEHHUS, CB3aHHbIE CO CIeNU(UKONM TeOMETPUH U HEOOXOUMBIE JUIS JKU3HH B
COBpEMEHHOM o0mecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YUUTh T€OMETPHIO OoJiee



rIyOOKO, €Clii B JAJbHEWINEM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUYECKHX 3HAHUSX B
npoecCuoHaNBHOM NeSTENbHOCTH.

JlocTrkeHue 1ieau OCBOEHUS IPOrpaMMbl 00€CIIeUnBAeTCs PEIIEHUEM COOTBETCTBYIOIIUX 3a/1a4.
[TpuopuTeTHBIMH 3aJayaMHu OCBOEGHHUsI Kypca «l'eomerpum» Ha 6azoBom ypoBHe B 10—I11
KJ1accax sBJISIOTCS:

dbopMupoBaHUE MPEJICTABICHUS O T'€OMETPUU KaK 4acTH MHUPOBOM KyJIbTYphl U OCO3HaHUE €&
B3aMMOCBS3H C OKPYXaIOLUIMM MUPOM;

dbopMUpOBaHHE TPEACTABICHUS O MHOTOTPAHHUKAX W TeJaX BpANICHHUS KaK O BaXKHEUIIUX
MATCMATHYCCKUX MOACIAX, IIO3BOJIAOIIIUX OIINChIBATh n I/I3y‘-IaTB pa3HbIe SABJIICHHUA
OKPYXKAaIOILIEro MUpa;

dbopMUpOBaHHE YMEHHS pAacllo3HaBaTh Ha YEPTEkKAX, MOJEISIX M B pPEaTbHOM MHpE
MHOI'OI'paHHUKH U TEJIa BPAILICHUA,

OBJIAICHUC MCTOAaMH PCIICHHA 3aJa4 Ha MOCTPOCHHA Ha 1/1306pa>1<eH1/1;1x MMPOCTPAHCTBCHHBIX
¢uryp;

q)OpMI/IPOBaHI/IC YMGHI/UI OHGpHpOBaTI) OCHOBHBIMU IIOHATHUSIMHU O MHOFOFpaHHI/IKaX n TcIax
Bpalll€HA U KX OCHOBHBIMHU CBOﬁCTBaMI/I;

OBJIAACHUC aJIFOpI/ITMaMI/I pemeHHs{ OCHOBHBIX THUIIOB 3aJa4, q)OpMPIpOBaHI/Ie YMCHI/HI HpOBO[[I/ITI)
HCECJIOKHBIC TOKA3aTCIIbHBIC PACCYKACHHUA B XOA€ PCIHICHUA CTCPCOMETPUICCKUX 3a/lad U 3aa4 C
HpaKTI/I‘ICCKI/IM COI[ep)KaHI/IeM;

Pa3BUTHC HUHTCIUICKTYAJIIbHBIX W TBOPYCCKUX CHOCO6HOCT€I>'I 06yqafom1/1xc;1, MMO3HABATEIbHOU
AKTUBHOCTH, UCCJICIOBATCIbCKUX YMGHHﬁ, KpI/ITI/I‘-IHOCTI/I MBINIJICHUA,

dopmupoBanue  (QYHKIMOHAIBLHOM  TpaMOTHOCTH, pEJIEBAHTHOW T'€OMETpUM:  YMEHHE
paCH03HaBaTI) HpO?[B.HeHI/Iﬂ FGOMeTpI/I‘-IeCKI/IX HOHSITPIﬁ, O6”I)CKTOB nu 3aKOHOMepHOCTCﬁ B
PCAIBbHBIX JKU3HCHHBIX CUTYyalUsAX U IIPU U3YUYCHUU APYTHUX y‘le6HBIX npeaAMCTOB, IIPOABICHUA
3aBUCHUMOCTEH M 3aKOHOMEpPHOCTEH, (hOpMyJIHpOBATh MX Ha S3BIKE I€OMETPUH M CO3/1aBaTh
TCOMCTPUUCCKUE MOJICIH, IPUMCHATH OCBOEHHBIN FeOMeTpI/I‘ICCKI/Iﬁ arrapar i pCelICHUA
HpaKTI/IKO-OpI/IeHTI/IpOBaHHBIX 3aaa4, I/IHTepHpCTI/IpOBaTI) 1 OIICHUBATH HOJ'IyLIeHHI)IC pGSyJ'II)TaTI)I.

OTnuuuTEeNbHON OCOOEHHOCTBHIO MPOrPAMMBI SIBISIETCS BKIIOYEHHE B KypC CTEPEOMETPUM B
HayaJle ero U3y4eHHs 3a7ad, pelIaeMbIX Ha YPOBHE UHTYUTUBHOIO ITO3HAHHUS, U ONPEACIEHHBIM
o0pa3oM opraHu3zoBaHHas paboTa HajJ HHUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTMUECKOIO U
IIPOCTPAHCTBEHHOI'O  MBILIJICHUSA, CTUMYJIHUPYET IPOTEKAaHWE HHTYUTUBHBIX IIPOLIECCOB,
MOTHUBHPYET K JAIBHEUIIEMY U3YYCHHIO IIPEIMETA.

[Ipenmourenue oTAAETCS HArISAHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHHs, TO €cCTb
TEOPETUYECKUE 3HAHUSA HMMEIOT B CBOCM OCHOBE YYBCTBEHHOCTb IPEAMETHO-IPAKTUYECKOMN
JEATEIbHOCTH. Pa3BUTHE NPOCTPAaHCTBEHHBIX MPEICTABICHUN y YydJalmuxcs B Kypce
CTEpEOMETPUH MPOBOJUTCS 3a CUET pPEIlIeHNUs 3aa4 Ha CO3JJaHUE MTPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OINEPUPOBAHUE IPOCTPAHCTBEHHBIMU oOpa3zamu. CoznaHue oOpa3za NPOBOAUTCS C
OMOpOM Ha HarJsHOCTh, a ONIEPUPOBAHUE 00Pa30M — B YCIIOBHUSAX OTBJICUEHUS OT HAIJISTHOCTH,
MBICJIEHHOT'O U3MEHEHHUsI €r0 UCXOJHOTO COAEPIKAHMS.

OcHoBHBIE cojaepxaTenbHble JuHMM Kypca «l'eomerpunm» B 10-11 knaccax:
«MHororpanHukn», «IIpsiMble U TIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpameHnus», «BekTopsl u
KOOPJMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JTOTUUECKUX YMEHUN pacipeensieTcs He TOIbKO
MO COJAEp)KaTeIbHbIM JIMHUSM, HO M MO rojaM OOy4YeHHss Ha YpPOBHE CpEIHEro OOIIero
o0Opa3oBaHusl.



Conepxanrie 00pa3oBaHUs, COOTBETCTBYIOIIEE NPEAMETHBIM pE3yJIbTaTaM OCBOCHHS
paboueit mporpaMMsl, pacipeIeIEHHBIM 10 T01aM 00yUYeHHUsI, CTPYKTYPUPOBAHO TAKUM 00pa3oM,
'-ITO6BI OBJIaACHUC TCOMECTPHUUICCKUMU IIOHATUAMUA u HaBbIKaMH OCYIICCTBJIAIOCH
MOCJICIOBATEIFHO W IOCTYNATEIBHO, C COOJIIOJICHMEM IPUHIIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY I€OMETPUYECKHX MPEICTABICHUA 00YJYarOIInuXCs,
pactupsisi ¥ yriayousisi e€, o0pasys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uszyuenue reomerpum orBojautcsi 2 yaca B Hexento B 10 kiacce u 1 vac B Hepemo B 11
KJIacce, BCero 3a JiBa roga ooydenus - 102 yueOHbIX yaca.

COJAEP)KAHUE YYEBHOI'O KYPCA

10 KUIACC
IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATUS cTepeoMeTpun. Touka, npsMasi, MII0CKOCTh, MpocTpaHCcTBO. [loHsTHE
00 aKCMOMaTUYECKOM IIOCTPOEHUHU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U CIICACTBUS U3 HUX.

B3anmHOe pacmonoxeHue NpsSMbIX B MPOCTPAHCTBE: IEpeceKarolrecs, MapajieibHbe U
CKpemuBamomuecs npsambele. [lapamiensHOCTh MPSAMBIX U IUIOCKOCTEM B MPOCTPAHCTBE:
napaujiC/IbHbIC TIPAMBIC B MPOCTPAHCTBE; IApalJICJIbHOCTDH TpéX MMpAMBIX; TapaJUICIIbHOCTD
OpsIMOM M IJIOCKOCTH. YTJbl C COHAINPABICHHBIMU CTOPOHAMH; Yrojl MEXJIy HIpsIMBIMH B
npoctpancTBe.  [lapannenbHOCTh  IUIOCKOCTEW:  MapajulesibHblE  IUIOCKOCTH;  CBOMCTBA
napaJuleNbHBIX TuIockocTel. [IpocTeiimume mpocTpaHncTBEHHbBIE PUTYpPHI HA MIIOCKOCTHU: TETPAdIP,
KyO, mapajuiesienunesa; noCTpOeHHe CEYeHUH.

[lepneHUKYISIpHOCTE  HPSAMOM M IUIOCKOCTH:  NEPIEHIUKYJSPHBIE IpsSMBIE B
[IPOCTPAHCTBE, MPsSAMBIC NapaUICIbHBIE W NEPHECHAUKYIAPHbIE K IUIOCKOCTH, IIPU3HAK
NEPHNEHAUKYJIAPHOCTA IIPSIMOM M IIJIOCKOCTH, TEOpeMa O MpsAMOW NEPHEHAUKYISIPHON
IJIOCKOCTH. YTJIbI B NPOCTPAHCTBE: YrOJ MEXKAY NPSIMOM M IUIOCKOCTBIO; JBYIPAHHBIA YIOJI,
JIMHEUHBIN Yrojl JBYIPaHHOrO yria. lIepneHaukyisp M HAKIOHHBIE: PACCTOSHHUE OT TOYKHU J0
IUIOCKOCTH, PAacCTOSHUE OT NPSIMOM /0 IUIOCKOCTH, NPOEKIus (GUIypbl Ha IJIOCKOCTb.
IlepneH AUKYIAPHOCTD TUIOCKOCTEH: MPU3HAK MEPIEHAUKYISPHOCTU ABYX IUIOCKocTer. Teopema
0 TpEX MEPHEHAUKYIAPAX.

MHoOrorpaHHuKHu

ITousTue MHOI'OrpaHHMKa, OCHOBHBIC DJJICMCHTbBI MHOI'OI'pPaAHHHWKA, BBIIIYKIBLIC U
HCBBIITYKJIBIC MHOTOT'PaAHHHUKH, pa3BépTKa MHOT'OT'paHHHUKA. HpI/I3MaI N-yrojibHas npu3ma, rpaHu
N OCHOBAHUS IMPHU3MBI; IIPsAMad U HAKJIOHHAA IIPU3MBI, OoKOBas U MoJIHAas IMOBEPXHOCTH ITPHU3MBI.
Hapaﬂﬂenennnez(, HpﬂMoyFOHLHLIﬁ HnapajiiejIcnmIca u €ro CBOICTBA. anaMI/ma: N-yrojabHas
nupamMuyja, rpaHd W OCHOBAHHE ITHpPaMUIBI, OOKOBasg W ITOJHAS IMMOBECPXHOCTh IMUpPAMUBI;
npaBuJIbHasA U yCC‘-IéHHaSI nupamMuaa. OneMEHTHI Npu3Mbl W MHApPAMUIBI. HpaBI/IJ'IBHBIC
MHOTI'OTpaHHUKH: ITOHATUC IMPABUIIBHOIO MHOI'OTpaHHHKA, IpaBUJIbHAA MpU3Ma W IIPaBUJIbHAA



nUpaMy/Ia; MpaBUIbHAS TPEYrojbHasi MUpaMyUia U MPaBUIIbHBIA TeTpasp; KyO. IlpeacraBienue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, Hoiekadap M ukocadap. CedeHus NpU3MBI U
HUPAMU/IBI.

CuMmMeTpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, NIPSIMOM, IJIOCKOCTH.
DneMEHTB CUMMETPUH B IIMpaMUJax, apauleenuIeax, IPaBUIbHBIX MHOTOTDAHHHKAX.

Bbruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomans 60koBOM
IIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTH IPSAMOM IPU3MBI, IUIOLIAJb OCHOBAaHMUM, Teopema O
OOKOBOW MOBEPXHOCTH MpsAMON mpu3Msbl. [lnomans OGOKOBOM MOBEPXHOCTH M IMOBEPXHOCTH
NpaBWIBHON MUPaMUIbI, TEOpeMa O IUIOmAAM yced€HHoi mnupamuabl. [lonstue o6 oOBEMe.
O0BEM nupamMusl, IPU3MBIL.

[TomoOHbIe Tenma B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOIIAIIMH ITOBEPXHOCTEH,
00BEMaMHU ITOJOOHBIX TEI.

11 KUIIACC

Tesa BpaleHus

[Hunuuapuueckass TOBEPXHOCTh, OOpa3ylolMe UMIWHIPUUYECKOM IMOBEPXHOCTH, OCh
WIAHIPAYECKON moBepxHOCTU. [{MmuHAp: ocHOBaHMS U OOKOBasi MOBEPXHOCTh, 00pa3yromas u
0Cb; IIOMIab OOKOBOI U TOJTHOM MOBEPXHOCTH.

KoHnveckasi moBepXHOCTb, OOpa3ylolHe KOHUYECKOW ITOBEPXHOCTH, OCh M BEpIIMHA
KOHWYECKOH moBepxHocTH. KOHyc: OocHOBaHHME M BeplIMHA, OOpasyromas M OCh; IUIOMAJAb
OOKOBOW U NOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yrolllue M BBICOTA; OCHOBAHUS U
OOKOBast TIOBEPXHOCTb.

Cdepa u map: LEHTp, paauyc, AUaMeTp; IUIOIIAJb MOBEpXHOCTU cdepbl. B3aumHoe
pacrmoioxeHue cepsl U IIOCKOCTH; KacaTelbHas TUIOCKOCTh K cdepe; TUIoIaas chepsl.

I/I306pa)KCHI/Ie TCJI BpallICHUA Ha IIJIOCKOCTH. Pa3BépTKa HUJIMHApA U KOHYCA.

KomOuHanmu ten BpalieHuss ¥ MHOTOIPAaHHUKOB. MHOIOrpaHHUK, ONMHMCAaHHBIN OKOJIO Cgepsl;
cdepa, BIMCaHHasi B MHOTOI'PAaHHUK, WM TEJIO BpAILlEHHSL.

[Tonstue 06 o0bEme. OcHOBHbIE cBoOWcTBA 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapajuienenunenaa u ciueAcTBus u3 He€. O0béM munuHApa, koHyca. O0BEM

1rapa ¥ miomaib cepsl.

[Tonobupie Tenma B mpocTpaHcTBe. COOTHOIIGHHS MEXAY IUIOMAIIMU MOBEPXHOCTEH,
00BEMaMHU ITOJOOHBIX TEI.

Ceuenuss mwmHApa (MapaiienbHO W TEPHEHIUKYISIPHO OCH), CEYeHHUS KOHyca
(mapanenbHOe OCHOBAHUIO M MPOXO/SIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bexkrop Ha mockocTH U B ipocTpancTBe. CI0KEHHE U BBIUUTAHHE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4HCIO. PasnmokeHwe BEKTOpa MO TpEM HEKOMIUIAHAPHBIM BekTopam. l[IpaBmio



napajjiejacnuiicaa. Pemtenue 3a/la4d, CBA3aHHBIX C MIPUMCHCHUCM IIpaBUJI HCﬁCTBHﬁ C BCKTOpPaMH.
[IpsamoyronbpHasg cucrema KoopauHaT B mpocTpaHcTBe. Koopaumnatsl BekTopa. Ilpocteiimue
33/1aud B KOOpJAMHATaX. YToJd MeExIy BekTopamu. CKalsipHOE NPOU3BEACHUE BEKTOPOB.
Bbruncnenue yriioB Mexay NpsIMbIMU U IJIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIM METOA MHpu
PEIICHUU T€OMETPUUECKUX 3a/ad.

INJIAHUPYEMBIE PE3YJIbTATBI

JIMHHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pE3ynbTaThl OCBOEHUS HporpaMMmbl ydeOHoro mnpenmera «MaremaTHka»
XapaKTepU3yIOTCS:

Fpamancxoe BOCIIUTAHHE:

Cc(OPMHUPOBAHHOCTBIO TPAXKAAHCKOM TO3MLIMU OOy4yaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJICHa POCCHUICKOrO OOIIECTBA, MPEICTABICHHEM O MAaTEeMAaTHYECKUX OCHOBAX
(YHKLMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SBJICHHUH, MpPOLENYp TIpa’kAaHCKOTO OOIecTBa
(BBIOOpBI, OMpOCHI M Ip.), YMEHHEM B3aUMOJECHCTBOBATh C COLMAIbHBIMU HHCTUTYTaAMH B
COOTBETCTBUM € UX (QYHKIMSIMHU U Ha3HAUEHUEM.

HanHOTI/I‘IECKOC BOCIIMTAHMC:

c(OPMHUPOBAHHOCTBIO POCCUICKON TI'pa)KIaHCKOW HJEHTUYHOCTH, YBaKEHUS K IMPOLUIOMY M
HAaCTOSIIEMY POCCUMCKONM MATEMAaTUKN, IEHHOCTHBIM OTHOLIEHUEM K JIOCTUKEHUSM POCCUNMCKUX
MaTEMAaTUKOB M POCCUICKOM MAaTeMaTU4eCKOW IIKOJbI, K MCIOJIB30BAHUIO 3TUX JAOCTHIKCHHUU B
JIpYTUX HayKax, TEXHOJIOTUSX, chepax SKOHOMHUKH.

,/IyXOBHO-HpaBCTBeHHOI‘O BOCIIMTAHHUA:

OCO3HAHHMEM JYXOBHBIX I[EHHOCTEH pOCCHIiCKOro Hapoaa; chopMHpPOBAHHOCTHIO
HPAaBCTBCHHOI'O CO3HAHUA, OTUYCCKOI'O MOBCACHHA, CBA3AHHOI'0 C MPAKTHYCCKUM IMPUMCHCHUCM
JOCTHIKEHUN HAYKH U JEATENbHOCTHIO YUEHOT0; OCO3HAHWEM JIMYHOTO BKJIAJa B MOCTPOSHUE
YCTOMYMUBOTO OYAYIIETO.

IcTeTHYECKOE BOCIUTAHUE:

OCTETUYCCKUM  OTHONICHHMEM K  MHpYy, BKJIIOYas  OCTETHUKY  MaTeMaTHYCCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIIeHUH, PpacCyXIE€HUH; BOCIPUUMYHUBOCTHIO K
MaTeMaTHYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA.

Pdusnyeckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHHS TPUMEHATh MaTeMaTH4YeCKue 3HaHUs B MHTEpecax
3I0pOBOTO U 0e€30MacHOro oOpa3a *H3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/10pPOBBIO
(3mopoBoe mMHTaHUe, COATAHCUPOBAHHBIN PEXUM 3aHATUN M OTIbIXa, PEryispHas (usnueckas
AKTUBHOCTH); (PU3MUECKOrO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBHUTEIHHON
JESITEIbHOCTBIO.

TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TpyaAy, OCO3HAaHHEM ILECHHOCTHU pr,)IOJ'II-O6I/I$[; HHTEPECCOM K Pa3JIMYHBIM
C(bepaM HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTHU, CBA3aHHBIM C MaTeMaTUKOH U €€ NNPpUIIOKCHUAMU,



YMEHHEM COBEpILATh OCO3HAHHBIN BBIOOp Oyayliei mpodeccu U peaan30BbIBaTh COOCTBEHHBIE
’KU3HEHHbIC IUIAHBI; TOTOBHOCTBIO M CHOCOOHOCTBIO K MAaTE€MaTHUECKOMY OOpa30BaHUIO H
camM0o00pa30BaHUIO Ha MPOTSHKEHUU BCEH JKM3HU; TOTOBHOCTBIO K AKTHBHOMY YYacTHIO B
pELICHUH TPAKTUYECKHX 3a/1a4 MaTeMaTHUECKON HAaIPaBICHHOCTH.

IKoJI0THYecKOe BOCIIUTAHNE:

C(OPMHUPOBAHHOCTBIO 3KOJIOTUYECKOH KYJIbTYpbl, NOHMMAaHUEM BIHUSIHHUA COLMAIBHO-
OSKOHOMHYECKUX IIPOLIECCOB HA COCTOSHUE NPUPOJHOW U COLMAIBHOM Cpelbl, OCO3HAHUEM
rJ100abHOTO  XapakTepa SKOJOIMUYECKMX Ipo0JieM; OpHEeHTauued Ha  [pUMEHEHHUe
MaTeMaTHYECKUX 3HAHWU JUIS PEeIIeHUs 3a7ad B 00JacTH OKPY)KAIOLIEH Cpeibl, TIIaHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMI AJIs1 OKPYKAIOILEH CPEJIbI.

HeHHOCTI/I HAYYHOI'O MO3HAHUA:

C(OPMUPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAYKU M OOIICCTBEHHOW MPAKTHUKU, TOHUMAaHHEM MAaTeMaTHYECKOW HAYKH Kak C(epsbl
qeJIOBEUECKON JACATCIIbHOCTH, 3TAIlOB eé Pa3sBUTHA U 3HAYMMOCTHU IJId pa3BUTHUA LUBHUJIN3AlUU,
OBJIQJICHUEM SI3BIKOM MAaTEMAaTUKH M MAaTEeMaTUYEeCKON KYJIbTYpOW KaK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYIICCTBISATh TMPOCKTHYIO M  HCCICIOBATEIbCKYIO JIEATCIBLHOCTh
WH/IMBUYAJIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pPe3yNbTaThl OCBOCHHS MPOrpaMMbl ydeOHOro mpeaMmera «Maremarukay
XapaKTepU3YIOTCS OBJIaJIEHUEM YVHHUBEPCATbHBIMUA HO3HABGAM ETIbHBIMU OeliCTN8UAMLU,
VHUBEPCAILHBIMU — KOMMYHUKAMUBHBIMU — OUCMBUAMY, — YHUBEPCATIbHBIMU — Pe2YAsmUGHbLMU
oelcmeusmu.

1) Vhueepcanvhvle noznasamensuuie oeiicmsus, obecneuuaiom Gopmuposanue 6a306bix
KOSHUMUBHBIX NPOYecco8 00y4arwmuxcs (0c6oeHue mMemooos NOZHAHUS OKPYICAIOue20 Mupa;
npUMeHeHue 102UUecKUX, UCC1e008amenbCKux onepayull, yMeHui pabomamso ¢ uHgopmayuet).

ba3oBble JJornveckue aelcTBUSA:

BBISIBJISITH M XapaKTE€PHU30BaTh CYIIECTBEHHbIE NMPU3HAKU MaTEeMaTHYeCKUX OOBEKTOB, MOHATHUH,
OTHOIIEHUH MEXJy HOHATUAMU; (OPMYJIUPOBATH OINpPEAEICHUS MOHATHH; yCTaHaBIUBATh
CYIIECTBEHHBIN NMPU3HAK KIACCU(PHUKAILIMM, OCHOBAHUS JJIi 00OOIEHHS U CPAaBHEHMS, KPUTEPUU
IIPOBOAMMOIO aHAJIN34,;

BOCIIPUHUMATh, (OpPMYyIHpOBaTh U MPEOOpPa3OBBIBATh CYKICHHS: YTBEPAUTENIbHbIE U
OTpULATeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE,

BBISABIISITH MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEUNs B (DaKkTax, NaHHbBIX,
HAOJIIOJIEHUSAX U YTBEPXKACHUSX; MpeularaTb KPUTEPUU JJISl BBISBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JlenaTh BBIBOABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHMBHBIX M HMHAYKTHBHBIX
YMO3aKJIIO4YECHNUN, YMO3aKIIIOUEHUH 110 aHAJIOTHH;



MPOBOJIUTh CAMOCTOSITEILHO JOKAa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPXKICHHUM (MpsMble U OT
MPOTUBHOT0), BBICTpAaUBaTh AapryMEHTAlMIO, TPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHbBIE CYXKJACHHSI U BHIBOJIBI;

BbIOMpaTh crnoco0 pemieHuss yueOHOW 3a/adyu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEIICHUS,
BbIOMpaTh HanboJIee MOAXOAAIINN C YYETOM CaMOCTOSITENIHO BBIJIEIIEHHBIX KPUTEPUEB).

ba3oBble nccienoBarebCcKHue AelCTBUA:

HCIIOJIb30BaTh BOMIPOCHI KaK HCCIEAOBATEIbCKUNA HWHCTPYMEHT II03HAHUSA;, (HOPMYJIHPOBAThH
BONIPOCHI, (DUKCHPYIOIIHE MPOTUBOpEUYne, MpobieMy, ycTaHAaBIMBAaTh HCKOMOE W JaHHOE,
(GbopMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATh CBOIO MO3UIINIO, MHCHHE;,

MPOBOJNTH CAMOCTOSITENIbHO CIUITAHUPOBAHHBIN SKCIIEPUMEHT, UCCICOBAHNE IO YCTAHOBJICHHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJCHHS, IMPOIECCa, BBIABICHUIO 3aBHCHMOCTEH
MEXy 00BEKTaMH, SIBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENILHO (POPMYJIMPOBAaTh O0OOIMIEHUS M BBIBOABI IO pPe3yJbTaTaM IPOBEAEHHOTO
HAOJIOICHUSI, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTaTOB, BHIBOJOB U
000011IeHMI;

MIPOTHO3MPOBATh BO3MOXHOE PAa3BUTHUE IMPOIECCA, a TAKXKE BBIIBUTATh MPEATIOIOKEHUS O €ro
Pa3BUTHH B HOBBIX yCIIOBHUSIX.

PatGora ¢ undopmanmeii:

BBISBJIIATH ,I[e(bI/II_II/ITBI I/IHCI)OpMaI_II/II/I, JaHHBbIX, HCO6XOI[I/IMBIX U1 OTBETAa Ha BOIIPOC U JIA
PCLICHUA 3a1a4H;

BBIOMpaTh  MHGOPMAIMIO W3  WCTOYHHKOB  Pa3JIMYHBIX  THUIIOB,  aHAJIU3UPOBATH,
CHUCTEMATH3UpPOBATh W HHTEPIPETUPOBATh HMH(OPMAIMIO PA3IUYHBIX BHUIAOB H  (opm
Ipe/ICTaBICHNUS;

CTPYKTYpUPOBaTh WH(POPMALMIO, MPEJCTABIATh €€ B pa3IMyHBIX (OpPMax, HIUTFOCTPHUPOBATH
rpadu4ecKku;

OILIEHUBATh HAAEKHOCTH HH(OPMAIIHH IO CAMOCTOSATENEHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvivie KOMMYHUKAMUBHbBIE Oelicmusl, 00ecnequsaom coHopmMuposaHHOCy
COYUANBHBIX HABLIKOB 00YYAIOUWUXCA.

Oomenne:

BOCIIPUHUMATh 1 Q)OpMYJ'II/IpOBaTB CYXKACHUA B COOTBECTCTBUU C YCIIOBHUAMU U LECIISIMU O6HI€HI/I$[;
SICHO, TOYHO, TPAMOTHO BBIPAXXAaTh CBOIO TOYKY 3PEHHsS B YCTHBIX M ITHCHBMEHHBIX TEKCTaXx,
JaBaTh MOACHCHUS 11O XOAY PCUHICHUSA 3a/la4, KOMMCHTHUPOBATH HOJ'Iy‘leHHI)II\/JI PE3YIbTAT,
B X0l OOCYXIEHHs 33/1aBaTh BOIPOCH 10 CYHIECTBY OOCYXIaeMOW TEMBbI, IMPOOIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBATb HWACHU, HALICJICHHBIC Ha IMOUCK PCEIICHHA; COMOCTABJIATH CBOU
CYXICHHUS C CYXICHHSIMH JAPYTUX YYaCTHUKOB JHMAIOTa, OOHAPYKUBATh Pa3inuue M CXOJCTBO
TIO3HUIIHIA; B KOPPEKTHOM hopMe GOPMYTHPOBATH Pa3HOTIIACHS, CBOU BO3PAKCHUS;
NpPE/ACTaBIATh PE3yNbTaThl pPEHICHHs 3aJadyd, OKCIIEPUMEHTa, WCCIEIOBaHMs, IIPOCKTa;
CaMOCTOSITENIbHO  BBIOMpaTh (Qopmar BBICTYIJIEHUS C Y4ETOM 3aJady Mpe3eHTallud U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHuuecTBo:

MOHMMATh W HCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOM W WHAMBUAYaJIbHON paboThl MpHU
pelieHnn y4eOHBIX 3a/ay; MPUHUMATH 1I€JIb COBMECTHOM JEATEIbHOCTH, IUIaHUPOBATH



OpraHu3allMi0 COBMECTHOM pPabOTHI, paclpeneniars BUIbl padoT, JOrOBapHBAaThCs, O0CYXKAATh
MPOIIECC U PE3YIbTaT pabOThI; 0000IIaTh MHEHHUST HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPYNHNOBBIX Qopmax paboTel (0OCyXaeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U HHBIE); BBIIOJIHATH CBOK 4YacTb paOOThl M KOOPAMHUPOBATb CBOM JEHCTBUA C
JPYTUMH 4JI€HAMH KOMAaH/bl; OICHMBATh KAadeCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT IO
KPUTEPHSIM, CHOPMYJIHPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

3) Vuueepcanvnoie pecynamuenie oeiicmsus, obecnewusarom  opmuposanue  CMblCLOBbIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

CaMoopraHmaunﬂ:

COCTABJIATH TIJIaH, AITOPUTM PELICHUS 33]]auH, BEIOUPATh CIIOCO0 pelIeHUs ¢ yU4ETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATh U KOPPEKTUPOBATH
BapHaHTHI pEUICHUH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMU II03HABATEILHOW pE(IEKCHH KaK OCO3HAHUS COBEPIIACMBIX JCHCTBUHI U
MBICIIUTENIBHBIX ~ IPOLIECCOB, MX  PE3yJNbTaTOB; BIAaJETh CIOCOOAMU  CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3yJIbTaTa PEUICHNUs: MaTeMaTHUECKON 3ajauu;

OpPEBUIETh TPYIHOCTH, KOTOpblE MOI'YT BO3HUKHYTh IIpH PpEILICEHUU 3aJaud, BHOCUTh
KOPPEKTHBBI B JIESITEIPHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, AHHBIX, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEIN U YCIOBUSIM, OOBACHATh NPUUYUHBI TOCTUKEHUS WU
HEJIOCTHXKEHUS  PE3YyNIbTAaTOB  JEATEIbHOCTH, HAXOAUTh  OIIMOKY, JaBaTb  OLICHKY
IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC
OnepupoBaTh NOHATUAMU: TOUYKA, IPsAMasi, INIOCKOCTb.

HpI/IMeHHTB AKCUOMBI CTCPCOMETPUHN U CIICACTBUA U3 HUX IIPU PCHICHUU T'COMETPHUICCKUX
3aaad.

OHGpHpOBaTB IIOHATUSAMU . HapaJ'IJ'IeJ'II)HOCTB %1 HepHeHI[I/IKy.TIHpHOCTB prIMI)IX nu
IUIOCKOCTEH.

KnaccuduiupoBaTs B3aMMHOE pacrloIoKEeHUE MPSMBIX U IUIOCKOCTEN B IPOCTPAHCTBE.

OnepupoBaTh MNOHATHSIMM: JBYTPAHHBI yroy, TpaHU JBYTPAaHHOIO yria, pedpo
JBYTPAHHOI'O YIJIa; TMHEHHBIN Yrojl ABYTPAaHHOTO yIvia; IpagyCHast Mepa ABYIPAHHOIO yIJIa.

OHCpI/IpOBaTB MOHATHUAMU: MHOT'OI'paHHUK, BLIHyKJIBIﬁ n HCBBIHYKJ'IBII‘/’I MHOT'OT'paHHUK,
9JICMCHTBI MHOI'OI'PaHHUKA, HpaBHJ’ILHLIﬁ MHOT'OT'paHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHHKOB (MHpaMuia; MpU3Ma, MPSIMOYTOJIBHBIN
napajuiejenumnes, Kyo).



KnaccudumupoBarh MHOTOTpaHHUKH, BBIOMpass OCHOBAaHHMS I KJIacCH(UKAIIII
(BBIIYKJIBIE W HEBBIMYKIbIE MHOTOTPAHHUKH; TPABWJIbHBIE MHOTOTPAaHHUKH; TPSIMBIE U
HAKJIOHHBIC ITPU3MBI, HapaJIJICJICHI/IHGI[BI).

OnepupoBaTh MOHATUAMU: CEKYIAs INIOCKOCTh, CE4EHHE MHOTOIPAaHHUKOB.
OOBSICHATH NPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCIIONIb3Ys METO/L CIIE/I0B.

Crpouth cedyeHHs MHOTOTPAHHUKOB METOIOM CJIEJIOB, BBIIOJHATH (BBIHOCHBIE) IJIOCKHE
YEePTEkKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUA CBEPXY, COOKY, CHH3Y.

Pemrats 3ala4Yi Ha HAXOXIACHUC I'COMCTPHUYCCKUX BCIIMYUH I10 o6pa3uaM WK aJITOpUTMaMm,
IMPUMCEHAA HU3BECTHBIC AHAIIMTHYCCKHUEC MCTOAbLI IIPU PCUICHHUH CTAaHAAPTHBIX MAaTEMATHUUYCCKHX
3aaa4 Ha BBIYMCIICHHUC paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOYKH 10 HpSIMOfI, OT TOYKH 10
IJIOCKOCTH, MEXKAY CKPECIIUBAOIHUMHUCS ITPAMBIMH.

Pematn 3a/la4d Ha HaXOXJICHUC I'COMCTPUICCKHNX BCIUYHH I10 06pa3uaM HJIN aJITOpUTMaM,
MMPUMCHAA HU3BCCTHBIC AHAJIMTHYCCKUC MCTOALI NPHU PCIICHHUU CTAHAAPTHBIX MATCMATHUYCCKUX
3aa4 Ha BbIYHUCIICHHUC YIJIOB MCXKAY CKPCIIUBAKOIMHUMUCA IIPAMBIMU, MCKIAY HpHMOﬁ u
IMJIOCKOCTBIO, MCKAY IIJIIOCKOCTAMMU, IBYI'PAHHBIX YIJIOB.

Boruncnsate 00bEMBI M IUIOIIAIU TOBEPXHOCTEH MHOTOTPaHHUKOB (MpU3Ma, MUpaMuaa) ¢
npuMeHeHHeM (OpMyJ; BBIYHCIATH COOTHOIICHHUS MEXIY IUIOMAASMUA TTIOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBarh MNOHATUSMH: CHUMMETPUST B HIPOCTPAHCTBE; LEHTP, OCh MU IUIOCKOCTh
CUMMETPHUU; LIEHTP, OCh U IJIOCKOCTH CUMMETPHUH (PUTYPHI.

N3Bnekarh, mpeoOpa3oBbIBATh U MHTEPIPETUPOBATH WH(POPMALHIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

HpI/IMeHHTB TCOMETPHUICCKUC (I)aKTLI IJIL pelICHUd  CTCPECOMCTPUYCCKUX  3a/ady,
mpeamnoJaratomux HECKOJIBKO IMaroB PCIICHHs, C€CJIN YCJIOBHUA NPHUMCHCHUA 3aaHbl B SIBHOM

dbopwme.

IIpuMeHATh NpoCTEIINe MPOTPaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHMKAIIMOHHBIE
CUCTEMBI IIPH PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

HpI/IBO,[[I/ITB MNpUMEPbl MATCMATHYCCKUX SaKOHOMepHOCTeﬁ B IIpUpoAC H IKU3HH,
PacCIIo3HaBaTh MMPOABJICHUC 3aKOHOB I'€COMETPHUU B UCKYCCTBC.

IIpuMeHATh MONy4YeHHBbIE 3HAHUS Ha NPAKTHKE: AHAJIU3UPOBATh PEANBHBIE CUTYallUH WU
INPUMEHATh  W3Y4YEHHBbIE IIOHATHS B  IIPOLlECCE IIOMCKA  PEIICHUS  MaTeMaTH4eCKH
chopMyITMPOBaHHOW MPOOIEMbl, MOAEIUPOBATh pPEAlbHbIE CHUTyallUd Ha S3bIKE T'€OMETPHH,
WCCJIEN0BATh ITOCTPOEHHBIE MOJEIN C MCHOJb30BAHUEM TI€OMETPUUYECKHMX IMOHATHM M TEOPEM,
anmapara anreOpbl; penath IpakTHYeCKUe 3a7aui, CBA3aHHbIE C HAXOXKACHUEM IeOMETPUUYECKUX
BEJINYMH.

11 KJIACC



OnepupoBaTh MOHATUAMH: LMIMHAPUYECKAs MOBEPXHOCTb, 0O0pa3ylollue LIHIMHIPUYECKON
IOBEPXHOCTH; LMWIMHJIpP; KOHUYECKas MOBEPXHOCTh, OOpa3yroliye KOHMYECKON IOBEPXHOCTH,
KOHYC; cpeprueckasi moBEpXHOCTb.

Pacno3naBare Tena BpameHus (IMIMHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTyYSHUS TEJl BPALLCHHUS.

KnaccuduuupoBars B3auMHOE pacojokeHue chepbl U IIIOCKOCTH.

Ol'IepI/IpOBaTI) INOHATHUAMMU: HlapOBOﬁ CEIMCHT, OCHOBAaHUEC CCITMCHTA, BBICOTA CCIMCHTA,
LHElpOBOfI CHOfI, OCHOBAHUC HIAPOBOI'0 CJI0sA, BBICOTA HIAPOBOTO CJIOA; LHapOBOfI CCKTOP.

Boeruncnsate 00bEMBI U IUIOMIAAN TTOBEPXHOCTEH TEN BpAICHUS, TEOMETPUUYCCKUX TEI C
npUMeHeHueM (HOpMYyIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHUK, BIHCAHHBIM B cdepy U OMHCAHHBIA OKOJIO
cdepsl; cdepa, BiMcaHHAs B MHOTOTPAHHUK UJTU TEJIO BPAIlICHUS.

BBI4uCIATHE COOTHOILICHUS MCKAY IUIOIAadsIMU HOBCpXHOCTeﬁ 1 00béMaMu HOI[O6HBIX TCII.

H3o0paxarh wu3yyaemble (GUTYppl OT PYKH U C TMPUMEHEHHEM TMPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BbIOTHATE (BBIHOCHBIE) IJIOCKUE YEPTEKHU U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX (PUTYp: BUA
CBEpXY, COOKY, CHU3Y; CTPOHUTH CEUCHHSI TEJI BPAI[CHHSI.

W3BrekaTb, MHTEPIPETUPOBATh U MPEOOPa30BbIBaTh MHPOPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECcKUX (pUrypax, npecTaBlIeHHYIO Ha YepTeKax U PUCYHKAX.

OHGpHpOBaTB INOHATHEM BCKTOP B IIPOCTPAHCTBC.

BreimonHsTh )ICI\/’ICTBI/ISI CJIOKCHUS BCKTOPOB, BEIYMTAHHUA BEKTOPOB U YMHOXXCHHUSA BCKTOpPA
Ha 49MuCJIO, O6T>5[CH$ITL, KaKMMH CBOMCTBaMU OHH O6J'I3.,[[8.IOT.

HpI/IMeHHTB IMPpaBUJIO MMapaJlIeJICIIUIICaa.
OHepI/IpOBaTB MOHATHUAMU: NCKAPTOBBI KOOPAWHATBI B IMPOCTPAHCTBEC, BCEKTOP, MOIAYJIb
BCKTOpA, PaBCHCTBO BCKTOPOB, KOOPAWHATBI BCEKTOPA, YTOJ MCKAY BCKTOPAMH, CKAJAPHOC

MMPOU3BCACHUC BEKTOPOB, KOJIJIMHCAPHBIC U KOMILJIAHAPHBIC BEKTOPHI.

Haxoauts cymMMy BEKTOPOB U MPOU3BEACHHUE BEKTOPa HA YUCIIO, YTOJI MEXAY BEKTOpaMH,
CKaJISIPHOE MPOM3BEIEHUE, PACKIIAIbIBATh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aI[aBaTB IIJIOCKOCTh YPABHCHUEM B ,Z[CI(&pTOBOﬁ CUCTCMC KOOPpAHHAT.

HpI/IMeHHTB TCOMECTPHUICCKUC (paKTLI AJiL pelICHUd  CTCPCOMCTPUYCCKUX  3a/ady,
npeamnojJaratomux HECKOJIbKO IaroB PCIICHHA, €CJIN YCJIOBUA NPHUMCHCHUA 3a/laHbl B SIBHOU

dbopwme.



Pemarpy mnpocteiiiine reoMeTpuyecKkue 3aadd Ha MPUMEHEHHE BEKTOPHO-KOOPIUHATHOIO
MeTo/a.

Pemrats 3aJa4yyd Ha JO0Ka3aTCJIbCTBO MATCMATHYCCKHUX OTHOIICHUH H HaXO0XJICHUC
TCOMCTPHUICCKUX BCIWYHH I10 06pa3uaM WK aJiIrOpuTMaM, NPpUMCHAS U3BCCTHBIC MCTOJLI ITPU
PEIICHUHN CTaHAAPTHBIX MAaTEMAaTUUCCKUX 3a/1a4.

HpI/IMeHHTB HpOCTCfIHIHe [IporpaMMHBIE CpE€ACTBA M DJJICKTPOHHO-KOMMYHUKAIIMIOHHBIC
CUCTCMBI IIPU PCHICHUN CTCPCOMCTPUUCCKHUX 3a/1a4.

[IpuBoauTe IHpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPDHOCTEH B IPUPOJE M KU3HH,
pacro3HaBaTh MPOSABICHUE 3aKOHOB I'€OMETPUM B UCKYCCTBE.

IIpuMeHATh NONy4YeHHBbIE 3HAHUS Ha NPAKTUKE: AHAJIU3UPOBATh PEABHBIC CUTYalUH U
IPUMEHATh  M3YyYEHHBIE TIIOHATHUA B  IPOLECCE IIOMCKAa PEIICHUS  MaTeMaTU4eCKH
copMyYITMPOBAHHON MTPOOIEMBI, MOJICIIUPOBATEH PEATbHbBIC CUTYAIMH Ha SI3bIKE TEOMETPHH,

HCCIICAO0BATh IMMOCTPOCHHBLIC MOJCIN C HMCIOJB30BAHUCM TI'COMCTPUYCCKUX MMOHATUN H

TCOPCM, allllapaTa aJ'IF66pLI; peulaTb IPAKTHYCCKHUC 3ada4dd, CBSA3AHHBIC C HAXOXICHUCM
TCOMETPHUICCKUX BCIMYHMH.

TEMATHYECKOE IIVIAHUPOBAHUE

10 KJIACC

Ne HanmenoBanue pa3nesnoB 1 TeEM IpOrpamMMsl KonnuecTBo vacos

n/m Bcero  KontponbHble IMpaxTuye

paboTHI pabor!
1 BBenenue B ctepeoMeTputo 10
2 [Ipsimble u TuIOCKOCTH B npocTpancTse. [lapamnensHoCTh 12 1
MPSIMBIX U TTIOCKOCTEN

3 [lepnieHIUKYISIPHOCTD NMPSMBIX U MIIOCKOCTEN 12
4 VYTIubl MeXAy MPSAMBIMU U IUIOCKOCTSMH 10 1
5 MHororpanHuku 11 1
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 4 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
11 KJJACC

Ne  HaummeHoBaHue pa3zenoB U TEM MPOrpaMMBbI KonngectBo yacoB

n/m Bcero  KontposnbHbIe [TpakTuyeckue

paboThI paboThI

1 Tena Bpamenus 12
2 O0bEMBI TEN 5) 1
3 BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpEeHme, 0600IIEHNE, CUCTEMATH3AIIHS 7 1



No  HammeHoBaHue pa3fesioB U TEM MIPOTPAMMBI KonnuectBo wacon

n/m Bcero  KontposbHbIe [TpakTuueckue
paboThI paboThI
3HAHUHU

OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[TPO'PAMME

IHOYPOYHOE IINIAHUPOBAHUE

10 KJIACC

No Tema ypoka KonnuectBo yacon

/1 Bcero Kontpoasubsie Ilpar
paboThI p

1  OcHOBHbIE IOHATUS CTEPEOMETPUU: TOUKA, NPsIMasi, INIOCKOCTb, 1

npoctpancTBo. [IpaBuia u3o0paskeHus: Ha pUCYHKaX: U300paKeHUs
MJIOCKOCTEH, MapaieNbHbIX MPSAMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

2  TloHsTHS: IepeceKaronrecs MI0CKOCTH 1

3 TlousTus:mepecekaronmecs npsiMas U II0CKOCTh 1

4 3HaKOMCTBO C MHOTOI'pPaHHHUKAMHM, U300pakeHNEe MHOTOTPaHHUKOB Ha 1
pHUCYHKaX, Ha IPOCKIIMOHHBIX YepTeKax

5 HavanbeHble cBeieHUs 0 KyOe U mUpaMuie, UX pa3BEPTKU U MOJIEIH. 1

6 CeueHHss MHOTOTPAaHHUKOB 1

7 TlonsaTtue 06 aKCMOMAaTUYECKOM MOCTPOCHUHU CTEPEOMETPHU 1

8  AKCHOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX 1

9 TIlonsarue 06 aKCMOMAaTUYECKOM ITIOCTPOCHUHU CTEPEOMETPUM: aKCUOMbI 1
CTEPEOMETPUH U CIECCTBHS U3 HUX

10 3amaum Ha aKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX 1

11 BzauMHOE pacnojioKe€HUE NPSAMbIX B IPOCTPAHCTBE: 1
nepeceKarolnecs, napauielbHble U CKPELIMBAIOIIUECS MTPSIMbIe

12 TlapamnenbHOCTb OPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE: 1
napajieNibHbIe TIPSIMbIE B TIPOCTPAHCTBE; MAPAIUIETBHOCTh TPEX
HPSMBIX

13 [lapamienbHOCTb MPSIMOI U INIOCKOCTH 1

14 VYrabl ¢ coHanpaBlieHHBIMU CTOPOHAMHU 1

15 VYron mexay npsMbIMU B IPOCTPAHCTBE 1

16 Pemenue 3a1a4 Ha yroi MeX.ly NPsIMBIMH B IPOCTPAHCTBE 1

17 TlapannenbHOCTb INIOCKOCTEH: MapasieNbHble MIIOCKOCTH 1

18 CgolicTBa napamienbHbIX INIOCKOCTEH 1

19 [IIpocteiimme npocTpaHCTBEHHBIE (PUTYPHI Ha MIIOCKOCTU: TETPAdIp, 1
KyO, mapasuiesnenumnes

20 TIloctpoeHue cedeHUi 1

21 Ceuenus 1

22 KonTponbHas padoTa mmo teme "IIpsiMble U IMIIOCKOCTH B 1 1
npoctpaHncTse. [lapamieabHOCTh MPSIMBIX U IMJIOCKOCTEN"

23 IlepneHIUKYISAPHOCTH IPSIMON U TIIOCKOCTH: MEPIEHAUKYIAPHbIE 1
NpsSIMbIE B TIPOCTPAHCTBE

24 Tlpsimble mMapajuleIbHbIE K MIIOCKOCTH 1

25 Tlpsimble epIeHIUKYIISIPHBIE K TUIOCKOCTH 1



No Tema ypoka KonnuectBo vacon

n/n Bcero Koutponsaeie Ilpar
paboTsI p

26 Ilpu3Hak mepHeHIUKYIIPHOCTH MPSAMON U IIIOCKOCTH 1

[

27 Pemenue 3a7a4y Ha IPU3HAK MEPIECHAUKYISIPHOCTH MPSIMOH
IUIOCKOCTH

28 Teopema o IpsAMOI EPICHAUKYISIPHOHN TUIOCKOCTH

29 Penienue 3a1a4 Ha TEOpEMY O MPSMOM MEPHEHIUKYISIPHOM MIIOCKOCTH
30 Teopema o npsMoi MEPHIEHANKYISIPHON TIJIOCKOCTH

31 IlepneHaukynsp ¥ HAKIOHHBIE: PACCTOSHUE OT TOYKHU J0 IJIOCKOCTH.
32 llepneHauKynsp U HAKIOHHBIE: PACCTOSHUE OT IPSAMOM 10 TIOCKOCTH

L

33 Illepnenaukynsp U HAKIOHHBIE: PACCTOSHUE OT TOYKHU J0 IUIOCKOCTH,
paccTosiHuE OT IPSIMOM 10 TNIOCKOCTH

34 3agaum Ha NEPUEHIUKYIISAP U HAKIOHHBIE.

35 Vrubl B IPOCTPAHCTBE: YToJl MEXKAY MPSMON U TNIOCKOCTHIO
36 JIByrpaHHBIH yromu

37 JIuHEW’HbIH yroa IBYTpaHHOTO yIiia

38 TlepneHIUKYISIPHOCTD IJIOCKOCTEH.

39 Ilpu3Hak NepneHANKYISIPHOCTH ABYX IJIOCKOCTEH

e

40 TlepneHIUKYISIPHOCTD IUIOCKOCTEH: MPU3HAK IMEPIICHIUKYISIPHOCTH
JBYX INIOCKOCTEN

41 Teopema o TpEX MepreHANKYIIPAX
42 3apmauyu Ha TeOpeMy O TPEX MEPHEHAUKYIIPAX
43 O606menue o TeMe:llepneHIUKyYISIPHOCTD MPSAMO U TIOCKOCTH

L

44 KoutponbHas pabota 1o tremam "llepneHuKyaspHOCTb MPSIMBIX U
rwiockocTeil" u "YTribl MeXAy IPSIMBIMU U TJIOCKOCTAMU"

45 TlonsiTie MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPaHHUKA, 1
BBIIYKJIbIE U HEBBIITYKJIbIE MHOTOIPAaHHUKN; Pa3BEPTKA
MHOTOTpaHHHKA

46 Tlpu3ma: n-yroipHas NpU3Ma; TPAaHU U OCHOBAHUS TIPU3MBIL; TIpsiMast 1 1
HaKJIOHHAs IPU3MBbI; OOKOBask U MOJIHAS TTOBEPXHOCTH MPU3MBI

47 Tlapannenenunes, NpsAMOYTOJbHBIN Mapasiesenune]l 1 ero CBOUcTBa 1
48 Ilupamuja: n-yroibHas NUpaMHIa, TPaHU U OCHOBaHHUE MHPAMHU/IBI; 1
OOKOBas 1 MOJIHASl TOBEPXHOCTh MUPAaMU/IbL; IPaBUIIbHAS U yCEUEHHAS

nupammia
49 TlpaBuiIbHbIE MHOTOIPAHHHUKH: TIOHATHE MPABUIBHOTO 1

MHOTI'OI'paHHUKA; ITPpaBUJIbHAA IIPpHU3Ma U IpaBUJIbHAA NIUpaMuaa,
NpaBUJIbHAS TPEYroJbHAs MUPAMUA U TIPABWIbHBINA TETpadp; KyO

50 TIlIpencraBiieHHE O MPABUJILHBIX MHOTOTPAHHUKAX: OKTAdIp, Hoaekasap 1
U UKOCAdIP.

51 Cummerpus B IPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIHHO TOUKH, 1
IPSIMOM, TNIOCKOCTH. DJIEMEHTHI CUMMETPUH B MMPAMUAAX,
napasuiesienune1ax, NpaBUIbHbBIX MHOTOIpaHHUKAX

[EY

52 BbIUKCIICHHUE 2JIEMEHTOB MHOTOTPAHHHUKOB: pEOpa, TNaroHaH, YIiibl

53 TIlInomans 60KOBOW MOBEPXHOCTH U TIOJTHOM MMOBEPXHOCTH MPSIMOM 1
IPU3MBI, IUIOIIAb OCHOBAHH, TeopeMa 0 OOKOBOI MOBEPXHOCTH



No Tema ypoka
/11

IIPSAMOM TIPU3MBI

54 TIlnomans 60KOBOW MOBEPXHOCTH U IOBEPXHOCTH MPABHIILHON

KonnuecTBO yacor

Bcero Kontponbenbie [Ipar

MUPAMHU/JIBI, TEOpEMA O TUIONIA I OOKOBOI MOBEPXHOCTH YCEUEHHOM

HpaMUIBI
55 KonTtponbHas pabota no reme "MHOrorpaHHuKH"

56 TIlonstue 06 00bEME

57 O0BEM nupamuibl

58 dopmyna 00bEMa MUpPaMUIbI

59 3amaun Ha 00BEM HPAMHUIBI

60 OO0bEM nUpamMuIbI

61 OOBEM IpU3MBI

62 dopmyna 00bEMa TPU3MBI

63 OO6oO0menne TeMbl 00BEM MTUPAMUIBI M TPU3MBI

64 KontposbHas padota o reme "OO0bEMBI MHOTOTPAaHHUKOB"

65 IloBTOpenue, 06o0meHne crucTemarn3anus 3Hanuii. [loctpoenne
CCUYCHHI B MHOTOTPAaHHHUKE

66 IloBTOpeHue, 0000MIEHNEe cCUCTEMaTH3aIlusl 3HaHUKH. BerunciaeHue

paCCTOﬂHI/If/'II MCXKAY ABYMs TOYKaMH, OT TOYKHU OO HpHMOﬁ, OT TOYKH

JI0 TUIOCKOCTH, MEXK]Ty CKPEIIUBAIOIIMMUCS MPSIMBIMU
67 MHWroroBas KOHTpOJbHAs paboTa

68 IloBTOpeHue, 0600MIEHNE CUCTEMAaTH3aIUsl 3HAHUKH. BerunciaeHue
YIJIOB: MKy CKPEIIMBAOIIMMHUCS MPSMBIMU, MEXKTY IPSIMOU 1
MJIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJIOB MEXKIY MIIOCKOCTSIMH

OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME

11 KJIACC

Ne Tema ypoka

n/m

1  Cdepa u map: ueHTp, paauyc, AMaMeTp; IIIOMAAb TOBEPXHOCTU
cdepbl

2  BzammHOe pacnonoxeHue cepsl U INIOCKOCTH; KacaTeIbHas
IUIOCKOCTB K cdepe; MIouaab chepsl

3  H3obpaxenue cdepsl, mapa Ha miaockoctu. CeueHus mapa

4 ]_II/IJ'II/IH,Z[pI/I‘-ICCKaH MMOBEPXHOCTD, o6pa3y}omHe HHHHHHpH‘{eCKOﬁ
IMOBEPXHOCTHU, OCb III/IHHHI[pI/I‘IeCKOﬁ MMOBEPXHOCTHU

5  Hunuunp: ocHOBaHMS U OOKOBas MOBEPXHOCTh, 0Opa3yolas u
0Ch; TUIOIAAb OOKOBOM U MOJHOM MOBEPXHOCTH

6 M3o0paxeHue NMIMHIpPA HA IMIIOCKOCTU. Pa3BépTKa mMIMHIIpA.
Ceuenns mumuHApA (TUIOCKOCTHIO, MAPALISTBHON NiH
NEPIEeHAUKYIIIPHON OCH LIMIIMH]IPA)

7 Konunueckas HoBepXHOCTh, 00pa3yrole KOHUIECKOi
IMOBEPXHOCTHU, OCh U BCPUINHA KOHHUYECKOM ITOBEPXHOCTHU

8 KoHyc: ocHOBaHKE U BEpIIHHA, 00pa3yroIasi U OCh; IJIOIMIAIb

paboThI
1
1 1
1
1
1
1
1
1
1
1
1 1
1
1
1 1
1
68 5

p

Konnuectso yacos

Bcero KoHTponbHbIE
paboThI

[TpakTm
paba



n/n

10

11

12

13
14
15
16

17

18
19
20
21

22

23

24
25
26

27

28

29

30

31

32

33
34

Tema ypoka

OOKOBOH U MMOJIHOW MTOBEPXHOCTH

Y cedéHHBIN KOHYC: 00pa3yIolue U BHICOTA; OCHOBAHUS U

OoKoBas IIOBEPXHOCTH

N300paxkeHne KOHyca Ha IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (TUIOCKOCTBIO, MapalIeIbHOW OCHOBAHUIO, U

IJIOCKOCTBIO, POXOASIIEH Yepe3 BEpIINHY)
Komb6unanus ten BpauieHus: 1 MHOTOIPaHHUKOB

MHororpaHHHK, ONTUCaHHBIN 0K0JI0 chepsl; chepa, BUcaHHAs B

MHOT'OrpaHHUK UJIK B TCJIO BpalllCHUA

ITonsatue 00 00BéMe. OCHOBHBIE CBOMCTBA 00OBEMOB TEN

O0BEM nuIMHIpPa, KOHYCA
O06BEéM mapa u rwiomazas cheps

[TogoOuebIe Tena B npoctpancTBe. COOTHOMICHUS MEXIY
IUIOLIAIIMU MTOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEI

KonTponbnas pabota o Temam "Tena Bpamenus" u "O6beMbl

Ter"

BekTop Ha MI0CKOCTH U B POCTPAHCTBE
CnokxeHue ¥ BRIUUTAaHUE BEKTOPOB

YMHOKEHUE BEKTOPa HA YUCIIO

Pa3noxxeHue BekTopa 1o TpéM HEKOMILJIAHAPHBIM BEKTOpaM.

HpaBI/IHO napajiCCrmIicaa

Pewenue 3ana4, CBA3aHHBIX ¢ IPUMEHEHUEM IIPaBUIL
BEKTOPaMH

IIEUCTBUI C

[IpsiMmoyronbpHast cuCTeMa KOOPJIMHAT B MMPOCTPAHCTBE.
Koopaunats! BekTopa. [Ipocrelimume 3a1aun B KOOpIMHATAX

Yron MCKAY BEKTOpaAMHU. CKaJ’ISIpHOG MMPOU3BCACHUC BEKTOPOB

Brruncienue YTJIOB MEKAY IMPAMBIMU U IINIOCKOCTAMUA

KOOp,I[I/IHaTHO'BeKTOpHHﬁ METOJ IpHU PCIICHUHU I'COMECTPUICCKUX

3aga4

KonTponbHas padota no teme "BekTopbl 1 KOOpIUHATHI B

npocTpaHcTae”

IToBTOpenue, 0000IIEHNE U CUCTEMATH3ALMs 3HAHU I
¢burypsl, pakThl, TEOPEMBI Kypca IIIaHUMETPUU

[ToBTOpenue, 0600IIEHNE U CUCTEMATU3AIINS 3HAHUM
¢burypsl, pakThl, TCOPEMBI Kypca IIIaHUMETPUU

[ToBTOpEeHME, 06001IEHNE U cUCTEMaTH3allvsl 3HAHUN
MJIAHUMETPUHU ¥ METOJIBI KX PEIICHHS

[ToBTOpeHME, 0000IIEHNE U CUCTEMATU3AIHS 3HAHUH
TUTAHUMETPUHU M METOJIBI UX PEIICHUS

[ToBTOpenue, 0000IIEeHNE U CUCTEMATH3AIMs 3HAHU I
¢burypsl, pakThl, TEOPEMBI Kypca CTEpEOMETPUU

WroroBas koHTpoJsibHas paboTa
[ToBTOpeHME, 0000IIEHNE U CUCTEMATU3AINS 3HAHUH

. OcHOBHEIE

. OcHOBHBIE

. 3agauu

. 3agauu

. OcHOBHEBIE

-

s s

-

-

KonnuecTBO yacoB

Bcero KonTponbHbIe

paboThI

[TpakTi

pabe



No Tema ypoka KonnuectBo wacoB

/1 Bcero Koutponenbie IlpakTm

paboThI pabc
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0
YUYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* MaTtematuka: anredpa U Hayajla MaTeMaTHYeCKOro aHallN3a, FTEOMETPHSI.
I'eomerpus, 10-11 knacesl/ Atanacsan JI.C., Byry3zos B.®., Kagomues C.b. u

npyrue, AkunonepHoe obuiectBo «M3narensctBo «lIpocBenienue»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

- Meroauueckue pekomenganuu k yaeouuky Aranacsi JI.C. 10-11 knmaccsr;

- [loypounoe nnanupoBanue k yueOHuky Artanacs JI.C. 10-11 knaccsl.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

MHTEPHET

- ege.fipi.ru/;

- http://www.matematika-na.ru;
- https://uchi.ru/ ;

- https://resh.edu.ru



