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| Ilnanupyemble pe3yJibTaThl 0CBOCHHUsI y41eOHOro nmpeamera «MaremaTuka»

OcBoeHnue yueOHoro npeaMera «MaremaTuka» JT0JKHO 00eclieunBaTh JOCTHKEHHE HA YPOBHE
cpeaHero o0IIero o0pa3oBaHus CIeIYIOIUX MPEIMETHBIX , TMYHOCTHBIX M METalpeAMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB!

NPEIAMETHBIE PE3YJIbTATbBI

OcBoeHnue yueOHOro Kypca «Anredpa 1 Hayajga MaTeMaTUYECKOTO aHAIN3a»

Ha YpOBHE CpeaHero oomuero 00pa3oBaHus J0JKHO 00ECTIEYMBAT JOCTHKEHHUE CIIETYIOLTIX
IPEIMETHBIX 00pa30BaTeIbHbBIX PE3YJIbTATOB!

10 KUIIACC

Yucna u BIYUCIECHUSA

OnepupoBaTh MOHATUSAMH: PAIIHOHAILHOE M JEHCTBUTEILHOE YHCIIO0, OOBIKHOBEHHAS U
JecATUYHas ApOOb, IPOLIEHTHI.

BrimonsaTe apupMeTHuecKe onepamnuy ¢ paloHaIbHBIMU U ICHCTBUTEIIEHBIMU YHCIIAMHU.
BbinonHATe npuOakEHHBIE BBIYUCICHUS, UCIIOb3YsI IPABUIIA OKPYIJTICHUS], IeN1aTh IPUKUAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI.

OnepupoBaTh MOHATUAMU: CTEIIEHb C IIEJIbIM MIOKa3aTeNIeM; CTaHAapTHas GpopMa 3aucH
JeMCTBUTENLHOTO YHCIIa, KOPEHb HATYpaTbHON CTETIEHH; HCIIOB30BaTh MOIXOASIIYI0 (hopMy
3allUCH JCHCTBUTENIBHBIX YUCEN JUISl PELICHHs] TPAKTUUECKUX 3aj1ay M MPeJICTaBICHHs JaHHbIX.
OnepupoBarh NOHATUSAMH: CUHYC, KOCUHYC U TAaHI'€HC IPOU3BOJIBHOTO yIJja; UCIOJIb30BaTh
3aIlUCh TPOU3BOJILHOTO yIJila Yyepe3 00paTHbIE TPUTOHOMETPUUECKUE (PYHKILINU.

YpaBHEHHUs U HEPABEHCTBA

OnepupoBaTh MOHATUAMU: TOXXJIECTBO, YpaBHEHHE, HEPABEHCTBO; 11€J10€, PAL[MOHAIBHOE,
UPpaLMOHATIbHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPABHEHUE;

BeinonssATe npeoGpa3oBaHusi TPUTOHOMETPUYECKHX BBIPAKEHHUH U peliaTh
TPUTOHOMETPUUECKHUE YPABHEHUS.

BeinonHATe npeoOpa3oBaHus LENbIX, PAllHOHAIBHBIX U UPPallMOHATBHBIX

BBIP@XXEHUI U peliaTh OCHOBHBIE TUIIBI LENbIX, PAIIMOHAIBHBIX U UPPALIMOHATIBHBIX YPaBHEHUN
Y HEPaBEHCTB.

[TprMeHsTh ypaBHEHUS U HEPABEHCTBA JJIsl PELLIEHUSI MaTEMAaTUYECKUX 3a/1a4 U 3aja4 U3
pa3INYHBIX 00J1acTe HAyKU U pealbHON )KU3HH.

MonenupoBaTh peaibHble CUTYallUU Ha A3bIKE aare0pbl, COCTaBIATh

BBIPAXCHMSI, YPABHEHHUs, HEPABEHCTBA 10 YCJIIOBUIO 3a/1a4M, UCCIIEI0BAaTh IOCTPOCHHBIE MOAEIN
C UCIOJIb30BAaHUEM allrapara ajareopsl.

OyHKIUU U TpapUKU

OrniepupoBaTh NOHATHAMU: QYHKIIHS, CTIOCOOBI 3a/1aHus PYHKITMHU, 00JIACTh ONpEIeTIeHUs U
MHOX€ECTBO 3HaUYCHUH (PYyHKIMHU, TpapuK (YHKIUH, B3aUMHO 0OpaTHbIe GYHKINU.
OnepupoBaTh NOHATHUSAMH: YETHOCTb U HEUETHOCTh (DYHKIMU, HYIH (PYHKLINH, TPOMEKYTKH
3HAKOMOCTOSIHCTBA. Vcnonp30BaTh rpadMKu QYHKIUH UId pelieHns ypaBHEHUH.

Ctpouts u untath rpaduky JTMHEHHON (PYHKIIMH, KBaIpaTUYHOW (PYHKLINHU, CTENEHHON (YHKIIUN
C LIeTIBIM MoKazatesieM. Mcnons3oBaTh rpaduku GyHKUIUH ISl KCCIIE0BAHUS MPOLIECCOB U
3aBHCHMOCTEH MpU pelIeHNH 3a/1a4 U3 APYruX y4eOHBIX IPEIMETOB U PEATbHOU JKU3HH;
BhIpa)KaTh (POPMYyJIaMH 3aBUCUMOCTH MEXIY BEIMYMHAMHU.

Havana maTreMaTn4ecKoro aHaamsa

OnepupoBaTh MOHATUSAMHU: N1OCIEA0BATENLHOCTD, apu(PMeTHUECKasi U reoMeTpruIecKas
nporpeccuu. OnepupoBaTh NOHATUAMU: OECKOHEUHO YOBIBAIOIIAsl T€OMETPUYECKasi TPOrpeccus,
cyMMa 0E€CKOHEYHO yOBIBAIOIIEH reOMEeTpHUUECKOM porpeccu. 3aaBarh MOCIEJ0BATEIILHOCTH
Pa3IMYHBIMH CTIOCO0AMHU.

Hcrnonb30BaTh CBOKWCTBA ITOCIEA0BATEIBHOCTEN U IPOTPECCUM IS PELLICHUS

peanbHbIX 33]a4 MPUKIIAJHOTO XapaKTepa.

MHOxecCTBa U JIOTUKA

OnepupoBaTh NOHATUAMH: MHOKECTBO, ONEPAI[MH HaJ MHOXKECTBAMHU.



Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN arllapaT JJisi OMUCAHUs PEabHBIX MPOLIECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTrUuX y4eOHBIX npeamMeToB.OneprupoBaTh MOHATUIMU:
oIpeziesieHue, TEOPEMA, CIIEJICTBUE, 0KAa3aTEIbCTBO.

11 KUIIACC

Yucna v BBIYMCIECHUS

OnepupoBaTh NOHATUSAMU: HATYPAJIbHOE, LIEJI0€ YHUCIIO; UCII0JIB30BATh IPU3HAKU JEIMMOCTH
LEJIBIX YUCEII, PA3JIOKEHNE YHCIIa HA IPOCTHIE MHOXKUTEIH IJIS PELICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAIBHBIM [T0KA3aTEIIEM.

OnepupoBaTh NOHATUAMMU: JIOTapu(pM YUCIIA, IECATUYHBIC U HATypabHbIE JIOTapU(MBI.
YpaBHEHMs U HEPABEHCTBA

[TpumeHATH CBOMCTBA CTENEHU [Tl IPE0OPa30BaHNUs BBIPAKEHHI; ONIEPHUPOBATH OHATHAMMU:
[I0KA3aTEJIbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI I0KA3ATEIbHBIX YPABHEHUI
Y HEPaBEHCTB.

BrimonaaTe npeoOpa3oBaHus BRIPAKEHUN, COACPIKAIINX JIOTApU(MBL; OTIEPHPOBATH TOHATHSIMH:
JorapupMHUECKOe ypaBHEHUE U HEPABEHCTBO; pelllaTh OCHOBHBIE THUIIbI JIOTApU(PMHUUECKUX
YpaBHEHUHN U HEPABEHCTB.

Haxoauts perieHns NpocTeHINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEWHBIX YPAaBHEHUH U €€ pellleHue;

MCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUH U1 PELIEHUS MPaKTUYeCKuX 3aaad. Haxonute
peleHus MPOCTEUIINX CUCTEM U COBOKYITHOCTEN PallMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.
MozenupoBaTh peaabHble CUTYallUU Ha A3bIKE aJreOphl, COCTABIIATh BBIPAXKEHUS, YPAaBHEHMS,
HEPaBEHCTBA U CUCTEMBI 110 YCIOBMIO 3a/1a4H, UCCIIEN0BATH IOCTPOCHHBIE MOJECIIN C
UCII0JIb30BaHUEM ammapaTa anreopsl.

@yHKIMH U TpaduKu

OnepupoBaTh MOHATUAMU: NTepHOANYECKast (PYHKIHS, TPOMEXYTKHM MOHOTOHHOCTH (DYHKIIUH,
TOUYKH dKCTpeMyMa (QyHKLMHU, HauOoJIbllIee U HauMEHbIIIee 3HaueHUs! QYHKIIUN Ha IPOMEKYTKE;
UCIIOJIb30BaTh UX JJIsl UCCIIEI0BaHUS (DYHKIMH, 3aJaHHOH rpadukom. OnepupoBaTh MOHATHIMU:
rpauKu Moka3aTeabHOM, JorapuMUIECcKOl U TPUTOHOMETPUUECKUX (YHKIIHUI; n300pakaTh UX
Ha KOOPJMHATHOM IUIOCKOCTH U UCIIOIB30BATh IS PELICHUs YPAaBHEHUN U HEPABEHCTB.
N300paxaTh Ha KOOPJAUHATHOM TIOCKOCTH IpaUKH JIMHEHHBIX YPABHEHUH U HCIIOJIb30BATh UX
JUISL PEeLIeHUs] CUCTEMBbI JIMHEHHBIX ypaBHeHUH. Mcrionb30BaTh rpaduku GyHKIMN A7
MCCJIEIOBAHMSI POLIECCOB M 3aBUCUMOCTEN U3 JPYTUX YUEOHBIX JUCIUILIUH.

Hayana maremaTnueckoro anaiumsa

OnepupoBaTh NOHATUSAMU: HEpepbIBHASA (DYHKIMS; TPOU3BOIHAS (PYHKIIMH; UCIIOIb30BATh
reoMeTpUYeCcKuil U (PU3NIECKUI CMBICI TPOU3BOIHOM Ui pelIeHus 3a1ay.

HaxoauTs npou3BoiHbIE 371€EMEHTAPHBIX (YHKIIUI, BBIYUCISATH IPOU3BOAHBIE CYMMBI,
IPOM3BEACHUS, YaCTHOrO (pyHKIMHA. Vcronbp30BaTh MPOU3BOIHYIO TS UCCIIEI0BaHUS (YHKIIUN
Ha MOHOTOHHOCTB ¥ DKCTPEMYMBI, IPUMEHSATDH PE3YJIbTAThI NCCIEA0BAHUS K IIOCTPOCHUIO
rpa¢ukoB. Mcnoas30BaTh IPOU3BOIHYIO ISl HAXOXKACHUS HAMITYYILETO PeIeHHs B
MIPUKJIAHBIX, B TOM YHCJIE COLMAIIBHO-)KOHOMUYECKHUX, 3aa4ax. OnepupoBars NOHIATHIMMU:
nepBooOpaszHasi U UHTETpajl; MOHUMATh T€OMETPUUECKHI U (PU3UUECKUI CMBICT HHTErpaa.
Haxoauts nepBooOpa3Hble 351eMEeHTapHbIX (QYHKLIUN; BEIUUCIISITH UHTErpail 1o popmyIe
Herorona—Jleitbnuna. Pemare npukiagHbie 3a1a41, B TOM YHCIIE COUAIBHO-9KOHOMHYECKOTO U
bu3nYecKOro xapakTepa, CpeCcTBaMi MaTEMaTHYECKOTO aHaAIH3a.

JJMNYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pE3yNbTaThl OCBOEHHUS MpOrpaMMbl ydeOHOro mpenMera «MaTeMaTHUKa
XapaKTePU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(hOpMUPOBAHHOCTHIO TPAXKTAHCKON TTO3UIIMNA 00YUAIOMErocs KaKk aKTHBHOTO



¥ OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTBA, MPEACTABICHUEM O MATEMATUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHHUM,IPOIEAYP TPa)XKJAaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJICHCTBOBATh C COLMATHHBIMA WHCTHUTYTAMH B
COOTBETCTBUU C MX (PYHKIIUAMH U Ha3HAYCHHUEM.

IHaTpuoTHYecKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTBIO POCCHICKON TpakIaHCKON MJICHTUYHOCTH, YBOXCHHUS K TMPOIUIOMY U
HACTOALLEMY POCCHUICKOW MAaTEMATUKH, IIEHHOCTHBIM OTHOLLIEHHEM K JOCTUKEHHSIM POCCUUCKUX
MaTeMaTUKOB U POCCHUICKOM MaTeMaTHYECKOW IIKOJIbI, K MCIOJIb30BAaHUIO ATUX JTOCTUXKEHHUH B
JIPYTHX HayKax, TEXHOJIOTHUAX, cepax SIKOHOMHKH.

JyX0BHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUEM JIYXOBHBIX IICHHOCTEH POCCHUUCKOTO HapoJa; cPOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHUs, ATUYECKOTO MOBEJCHHMS, CBA3AHHOIO C IMPAKTUYECKUM NPUMEHEHUEM IOCTHKECHHI
HAayKH U JEATEJIbHOCTBIO YYEHOr0; OCO3HAHUEM JIMYHOIO BKJIA/A B IOCTPOCHUE YCTOMYUBOIO
Oyayiiero.

cTeTHUYECKOE BOCIUTAHHE:

3CTETUYECKUM OTHOIIEHHUEM K MHPY, BKIIOYAs 3CTETHUKY MaTeMAaTHYECKHX 3aKOHOMEPHOCTEW,
00BEKTOB, 3a/1a4, PEUICHUH, PacCyK/ICHU; BOCIIPUUMUYUBOCTHI0O K MaTEeMAaTHUUYECKUM aCIIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA.

dusznveckoe BOCIUTAHME:

c(OpPMUPOBAHHOCTHIO YMEHUS MPUMEHSATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax 3J0pPOBOTO U
Oc3omacHOro oOpa3a KHW3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBBIO (30pOBOE
nuTaHue, cOAaHCUPOBAHHBIN PEKUM 3aHATUN U OTAbIXA, pErylsipHas (u3nuecKkas akKTUBHOCTD);
bu3nIecKoro COBEPLICHCTBOBAHHS, npu 3aHATHAX CIIOPTUBHO-0310POBUTEIIBHOM
JIeSITEILHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTU TPYI0JIOOUS; MHTEPECOM K Pa3IUYHBIM cdepam
MpoECCHOHAIBHON JESATEIHHOCTH, CBI3aHHBIM C MAaTEMATHKON M €€ MPIIOKEHUSIMU, YMEHUEM
coBeplIaTh OCO3HAHHBIA BBIOOp Oymymielt mnpodeccu MU peaTu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE TJIAaHBI; TOTOBHOCTHIO U CITOCOOHOCTHIO K MAaTEMaTHYECKOMY 00pa30BaHUIO U
caMo00pa3oBaHUI0 Ha TMPOTSHDKEHWH BCEW JKM3HH; TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
pPELICHUH TPAKTHYECKUX 3a/1a4 MAaTEMAaTHYE€CKON HAIPaBICHHOCTH.

IK0JI0rHYecKoe BOCIUTAHNE:

c(hopMUPOBAHHOCTHIO AKOJIOTUYECKOW KYJIbTYpPhl, NOHUMAHUEM BIUSHHUS COI[MAJIBLHO-
DKOHOMMYECKHMX IIPOLIECCOB HA COCTOSHUE NPUPOJHOM U COLUMAIBHOM CpEIbl, OCO3ZHAHUEM
M100aMbHOTO  XapakTepa DKOJIOTHYECKHUX  MpoOJieM; OpHEeHTalMell Ha  MPUMEHEHHE
MaTeMaTHUYeCKUX 3HAHUU ISl pellieHus 3a7ad B 00JacTH OKpY’Kalollel Cpelbl, MIaHUPOBaHUS
MOCTYNKOB M OLIEHKH UX BO3MOKHBIX MTOCIEIACTBHM JJISI OKPYKAIOIIEH CPEIBI.

I{leHHOCTH HAYYHOI'O TO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOW TPAKTHKH, MOHMMAaHHEM MaTeMaTHYeCKOW HayKh Kak cdepbl
YEJI0OBEYECKOUN AEATETbHOCTH, 3TANOB €€ Pa3BUTUSA U 3HAYUMOCTH ISl Pa3BUTUS IIUBWIN3ALINY;
OBJIAJICHUEM S3BIKOM MAaTEMAaTUKA U MATEMATHYECKOW KYJIbTYpOM KakK CPEICTBOM IIO3HAHMS
MHpPA; TOTOBHOCTBIO OCYIIECTBISATh MPOECKTHYIO U UCCIEI0BATENBCKYIO AEATEIBHOCTh
VHJIUBUAYAIBHO U B TPYIIIIE.

METAIIPEJAMETHBIE PE3YJIbTATDI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOSHUS ITPOTrpaMMBbl YIeOHOTO npeameTa«MaTemaTukay
XapaKTEPU3YIOTCS OBJIAJCHUEM YHUBEPCAIbHBIMU ITO3HABATEIbHBIMU JAEHCTBUSAMU,
YHUBEPCAIbHBIMA KOMMYHUKATHBHBIMUICUCTBUSIMHU, YHUBEPCATbHBIMU PETYISATUBHBIMU
JEUCTBUSIMU.

1) YuuBepcajibHbIe MO3HABATEIbHBIE IEHCTBHUS, 00€CIICUNBAIOT



dbopmupoBaHue 0a30BBIX KOTHUTHUBHBIX TIPOIECCOB OOydYarommxcs (OCBOGHHE METOJIOB
MO3HAHUS OKPYXAIOIIeTO MHpa; MPUMEHEHHE JIOTMYECKHUX, HCCIIEI0BATEIbCKUX OIEepaluid,
yMeHu# paboTatb ¢ nHpopMaIueii).

Ba3oBble JJornueckue aeiicTBuA:

* BBISIBJIATHh M XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN MAaTEMATUYECKUX OOBEKTOB, TIOHATHUH,
OTHOIICHUH MEXJy HOHATUSIMH;, (HOPMYJIUPOBATh OMPEICIICHUs TOHSATUH; YCTaHABIIMBATH
CYIIECTBEHHBIN MPU3HAK KIaCCU(PUKAIIIH, OCHOBAHUS Il 0000IEHHS U CPAaBHEHHS, KPUTEPUU
MIPOBOAMMOI0 aHAJIN3A;

* BOCHPHHHMATH, (OPMYITUPOBATH U TPEOOPa30OBBIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpULaTelIbHbIE, EAMHUYHBIC, YaCTHBIE U OOIIUE; YCIOBHBIE;

* BBIABJSITH MaTeMAaTHYECKHWE 3aKOHOMEPHOCTH, B3aMMOCBS3M W MPOTHBOpeurs B (akTax,
JMaHHBIX, HAOMIOACHUSX U  YTBEPXKICHUSX; IMpeiaraTb KPUTEPUU Ui BBIABIICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

* JenaTh BBIBOJABI C HCIOJB30BAHHUEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX W HMHIYKTHUBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOYCHUH 110 aHAJIOTHH;

* MPOBOJUTH CAMOCTOSITEIFHO JOKA3aTeNIbCTBA MAaTEMaTHUECKUX YTBEPXKICHHM (IpsIMble M OT
MPOTUBHOTO), BBICTpAaWBaTh ApPryMEHTAIMIO, TPHUBOJUTH MPUMEPbl W  KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

* BBIOMpaTh croco0 pemieHus: y4eOHOW 3a7aun (CpaBHUBATh HECKOJIBKO BAapHAaHTOB PEIICHHMS,
BbIOMpaTh HanboIee MOAXOASAIINN C YYETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).
Ba3oBble ncciegoBaTe/bcKue eiicTBUS:

* WUCIOJB30BaTh BOIPOCHI KaK MCCIEA0BATEIbCKUNA HMHCTPYMEHT MO3HAHUS; (QOpMYIHpPOBATh
BOTIPOCHI, (UKCUPYIOIIHE NPOTHBOpEYHE, NpoOIeMy, YCTaHABIMBATh HCKOMOE W JaHHOE,
dbopMUpPOBATH THUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

* IPOBOJIUTH CAMOCTOSITEIIFHO CINIAHUPOBAHHBIN YKCIIEPUMEHT, HCCIIEIOBAHUE T10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHUeCKOro 00bEeKTa, SIBJICHUS, TPOIECCa, BBISIBICHHUIO
3aBHCUMOCTEHN MEXly 00BEKTaMH, SBICHUSIMH, TPOIIECCAMHU;

* CaMOCTOSITENbHO (hopMynHUpoBaTh OOOOIIEHUS U BBIBOABI MO PE3yJbTaTaM IMPOBEAEHHOTO
HaOJIOIEHNs1, NCCIIEIOBAHMS, OLIEHUBATH JIOCTOBEPHOCTh TOYYEHHBIX PE3Y/IbTaTOB, BBIBOJIOB U
0000I1IEHMI;

* MPOTHO3MPOBATh BO3MOKHOE PAa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATH MPEIIIOJIOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ unopmanmeii:

* BBIABJITH ACPUIUTH MH(DOPMALIMU, TAHHBIX, HEOOXOMUMBIX ISl OTBETa HAa BOMPOC U IS
peIIeHs 3a/1a9H;

* BpIOMpaTh UWH(MOPMAIMIO W3 HMCTOYHUKOB  PA3JIMYHBIX THUIOB, aHAJIH3UPOBATH,
CHUCTEeMAaTH3UPOBAaTh W HMHTECPIPETUPOBATH HMH(POPMAIMIO PA3TUYHBIX BUAOB H  (OpM
MPEJICTaBICHHUS,

* CTPYKTYpHpOBaTh WHGOPMAIHIO, TPEACTABIATh €€ B Pa3NUYHBIX (OpPMax, HIUTFOCTPHPOBATH
rpaduvecKku;

* OIICHUBATH HAJEKHOCTh MHPOPMAIIUH 110 CAMOCTOSITETTHHO CPOPMYITUPOBAHHBIM KPHTEPHSIM.

2) YHuBepcajJbHble KOMMYHUKATHBHBIE 1eHCTBHS, 00CCIICUNBAIOT

c(hOpMUPOBAHHOCTH COITMATBHBIX HABBIKOB 00yUYaOIIUXCSI.

Oo0wmenne:

* BOCIIPHHUMATH U (YOPMYJIUPOBATH CYXKJICHUS B COOTBETCTBUH C YCIOBUSAMU U TSIISIMH
0OIIeHMS; SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MUCEMEHHBIX
TEKCTax, JaBaTh MOSCHEHUS 0 X0y PEIICHUS 3a/1a9l, KOMMEHTHPOBATH TOJTydEHHBIH
pe3yIbTarT;

* B X0JIe 0OCYKJICHHsI 3a7[aBaTh BOIIPOCHI IO CYIIIECTBY 00CYK/1aeMON TEMBI, TIPOOIEMBI,
pelaeMoii 3a1a4m, BRICKAa3bIBAaTh UJICH, HAIICIICHHBIC Ha TIOMCK PEUICHHUS; COMTOCTABIISATH CBOU
CYXKICHHS C CY>KIECHUSIMU IPYTUX YYaCTHUKOB JHaliora, OOHapyKUBATh pa3uune U CXOACTBO
MO3UINI; B KOPPEKTHOMU (hopme (HOpMyIHpPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;



* MpPEICTAaBIATh pE3yNbTaThl pEIICHUS 3aJadyd, HKCIEPUMEHTAa, MCCIECOBAHUS, IPOEKTa;
CaMOCTOSITENIbHO  BbIOUMpaTh (GopMmarT BBICTYIUICHMS ¢ Y4€TOM 3ajad Ipe3eHTaluu U
0COOEHHOCTEN ayAUTOPHH.

CoTpyaHuyecTBo:

* IOHMMATh M HCIIOJIB30BaTh NPEUMYIIECTBA KOMAHAHONH W WHAMBHUIYAIbHOH pabOTHI Tpu
pelmieHMH y4eOHBIX 3ajad; HPUHHMATh LEJlb COBMECTHOH JIeSTENbHOCTH, IUIAHUPOBATh
OpPTaHM3AIMI0 COBMECTHOW pabOThI, pacmpenessaTh BUABI pabOT, JOroBapuBaTHCSA, 00CYXKIATh
IpoLecC U pe3yabTaT padoThl; 0000111aTh MHEHUS HECKOIBKHX JIOJEH;

* Y4acTBOBAaTh B TPYNNOBHIX ¢opmax paboTbl (0OcykaeHus, oOMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U HHBIE); BBIIOJIHATH CBOK 4acTb paOOThl MU KOOPAMHUPOBATb CBOM JEHCTBUA C
JPYTUMH 4JI€HAMH KOMAaH/bl; OICHMBAaTh KayeCTBO CBOETO BKJIaJa B OOMIMKA MPOIYKT IO
KPUTEPHIM,C(HOPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUS.

3) YHuBepcajbHbIe peryJsiTHBHbIE JeHCTBUS, 00CCICUNBAIOT (POPMUPOBAHUE CMBICIOBBIX
YCTQHOBOK U JKU3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranusauus:

COCTaBJIATh IUIAH, AJTOPUTM pEIIeHUs 3aJadyd, BbIOMPATh CIOCOO peleHus ¢ y4EToM
UMEIOINXCA PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHThI peIICHUH ¢ y4€TOM HOBOW MH(pOpMALIUK.

CaMOKOHTPOJIb:

* BJIa/IETh HABBIKAMH [103HABATEIbHOM peduIeKCHU KaK OCO3HAHMSI COBEPIIAEMbIX JIeHCTBUNA U
MBICJIUTENIbHBIX ITPOLIECCOB, X PE3YJIbTATOB; BIa/E€Th CIOCOOaMU CaMOIIPOBEPKH,
CaMOKOHTPOJIs IIPOLIECCa U pe3yJIbTaTa PelIeHus MaTeMaTHUeCKOH 3a1auu;

* MpenBUACTH TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh TIPH PEHICHUH 3a/la4d, BHOCHUTH
KOPPEKTHBBI B J€SITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAaHHBIX, HAl/IEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

* OLICHMBATh COOTBETCTBHE PE3YNbTaTa LI U YCIOBUAM, OOBSACHATH MPUUMHBI TOCTUKEHUS WU
HEJIOCTHIKECHHUS PE3YJIbTAaTOB ACATEIBHOCTH, HAXOIUTH OIMNOKY, TaBaTh OIIEHKY
npUOOPETEHHOMY OTIBITY.

Il COAEP)KAHUE YYEBHOI'O KYPCA

10 KUIACC

Yucna v BIYUCICHUS

Panyonanehple uyucna. OOBIKHOBEHHbIE M JECATHYHBIE JPOOM, INPOLEHTHI, OECKOHEUHBIE
nepuoauyueckue  npodbu. Apudmernueckue oOmnepanudd ¢ palMOHAIBHBIMU  YHCJIAMH,
npeoOpa3oBaHUsl YMCIOBBIX BblpakeHU. IlpumeHeHue npoOelt M NPOLIEHTOB A pPELICHUs
MIPUKJIAHBIX 33]1a4 U3 Pa3JIUYHbIX OTPACIIECH 3HAHUW U pealbHOW KU3HMU.

JeiicTBuTenpHble uyMcia. PanyoHanbHble W UppalMOHAJbHBIE YuCia. ApudMeTHuecKue
orepanuu ¢ JAeUCTBUTEIbHBIMU YuciaMu. [IpuOnmkEéHHbIE BBIYMCIIEHUS, MTpaBUiIa OKPYTJICHUS,
NPUKUAKA U OLIEHKA pe3ysbTara BeluMCiIeHHH. CTeneHb ¢ nensiM nokasareneMm. CraHgapTHas
¢dbopMa 3amnucu AelcTBUTENBHOIO YKcia. Vcnonbp3oBanue noaxoasiieit GopMsel 3aucu
JNENCTBUTENBHBIX YHCEN JUISl PELICHUs] IPAKTUYECKUX 3a/1a4 U [TPEICTABICHMSI JaHHBIX.
ApudmeTnueckuii KopeHb HaTypalibHOUM creneHu. JlelcTBus ¢ apupMeTHYECKUMH KOPHSMU
HaTypaJIbHOM CTETIECHHU.

CuHyc, KOCHHYC W TaHI'€HC YHCIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHUHYC, apKTAHIEHC
YHUCJIOBOI'O apryMEHTA.

YpaBHEHHS 1 HEPABEHCTBA

ToxnecTBa M TOXAECTBEHHbIE TMpeoOpa3zoBanus. IIpeoOpa3oBaHuEe TPUTOHOMETPHUECKUX
BbIpa)keHUil. OCHOBHBIE TPUTOHOMETpUYECKHE (POPMYIIBI.

YpaBHeHUe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBa. MeTo] MHTEpBAJIOB.
Pemenue nensix U ApoOHO-paIMOHAIBHBIX YPAaBHEHHU U HEPABEHCTB. Pemienne
UPPALMOHAIBLHBIX YPABHEHUN U HEPABEHCTB. PellleHne TPUrOHOMETPUYECKUX YPABHEHUN.



[IpuMeHeHHe ypaBHEHMH W HEPAaBEHCTB K PEIICHUIO MaTeMaTH4YecKHX 3ajad W 3aJad u3
pa3IMyYHbIX 00JacTel HAyKH U PeabHOM KU3HU.

Oynkuuu u rpapukn OyHkims, crnocodbl 3amaHus ¢ynkuuu. ['paduk QyHkunuu. Bzaumzo
obpatnbie pyHKIMU. O0NIaCTh ONPEACICHHS 1 MHOXKECTBO 3HaueHni Gpynkiuu. Hynu dyHKmm.
[TpomexxyTKH 3HaKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKITUH.

CreneHHas QyHKIMS C HATypaJbHBIM U IebIM ToKasareneM. E€ cBoiicTBa u rpaduk. CBoiicTBa
U rpauk KOpHS N-0i CTEeTeH .

TpuronomeTrpuyeckasi OKpy>KHOCTb, OINpE/EICHHEe TPUTOHOMETPUYECKUX (PYHKIIMN UYHCIOBOTO
apryMeHra.

Hauana maremarnyeckoro aHnaamsa

[TocnenoBarenbHOCTH, CIOCOOBI 33AaHUS TIOCIE0BaTeIbHOCTEH. MOHOTOHHBIE
nociea0BaTelbHOCTH. ApudmMerndeckas U reoMeTpuueckast nporpeccuu. beckoneuno
yObIBaromas reomerpudeckas mporpeccus. CyMmma 6eCKOHEUHO yOBIBAOLIEH reOMEeTPHIECKOM
nporpeccuu. dopmyna CIOXKHBIX MHPOLEHTOB. MCMonb30BaHHE MPOTPECCUU Jis pelleHus
peayIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa.

MHuo>kecTBa 1 Toruka MHOKECTBO, OTlepaliuu HaJl MHOKeCTBaMu. JluarpaMmel
Ditnepa—Benna. [Ipumenenue TeOpeTUKO-MHOKECTBEHHOTO amnmapara Jijisi OMMCaHus PeaIbHbIX
MPOLIECCOB M SIBJICHM, MPH pPEUICHUH 33Jad U3 APYruxX y4eOHbIX npeameroB. OmpenerneHue,
TEeopeMa, ClIeACTBHE, JOKA3aTENbCTBO.

11 KJIACC

Yucna v BIYMCIECHUS

Harypanbnsle u uensie uncna. [lpusHaku nenumoctu 1enbix yncen .CTENeHb ¢ paluoHaIbHbIM
nokasaresneM. CBoiictBa crenenu. Jlorapudm umcina. JlecaTUUHbIE U HaTypalIbHbIE JIOTapU(PMBI.
VYpaBHenus u HepaBeHcTBa [IpeoOpa3oBaHue BbIpaKeHUH, coepKaIIUX JJOTapUPMBbI.
[TpeoOpa3oBaHue BhIpaKEHUH, COAEPKAIINX CTEIIEHU C pallMOHAIbHBIM MTOKA3aTEeIeM.

IIpuMmepsl TPUTOHOMETPUYECKUX HEPAaBEHCTB. 110ka3arenbHble ypaBHEHNS M HEPABEHCTBA.
Jlorapudpmuueckue ypaBHEHHs W HepaBeHCTBAa. CHCTeMBbl JIMHEHHBIX ypaBHEHMH. Pemenue
MPUKIAJHBIX 33]a4 C MOMOIIBI0 CUCTEMBbl JUHEHHBIX ypaBHEHHH. CUCTEMBI U COBOKYIHOCTHU
palMoOHaIbHBIX YpaBHEHMI M HepaBeHCTB. IIpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K
PELICHNIO MaTeMaTHYECKHX 3a/1a4 U 3aJ1a4 U3 pa3IM4HbIX 00J1acTel HayKu U pealbHON KU3HU.
Oynkuuu u rpapuku Oyuxnus. [lepuonuueckne Gynkiuu. [IpoMexxyTku MOHOTOHHOCTH
¢byHkMM. MakcuMyMbl 1 MUHUMYMBbI QyHKMH. Hanbosbiee 1 HauMeHblee 3Ha4eHNe
¢GyHKLIMU Ha TpoMexyTKe. TpuroHomerpudeckue GyHKINHU, UX CBOMCTBA U IpadUKH.
[ToxazarenbHas u gorapudmuyeckas GyHKIUHU, UX CBoMcTBA U rpaduku. Mcnonb3oBanue
rpaduKoB QYHKIUH U1l pellieHns ypaBHEHUH U IMHEWHBIX CHCTEM.

Hcnonp3zoBanue rpadukoB PyHKITUN TSI HCCIIEIOBAHUS MTPOIIECCOB M 3aBUCUMOCTEH, KOTOPHIS
BO3HHUKAIOT IPH PEILICHUM 33J1a4 U3 APYTUX YUEOHBIX MPEIMETOB U pealbHON KU3HH.

Hauana maremarnyeckoro ananu3a HenpepriBable pyHKIMH. MeTOI MHTEPBAJIOB ISl pEIICHUS
HepaBeHCTB. [IponsBonnas ynkuuu. ['eomerpuueckuit 1 GU3NYECKH CMBICI TPOU3BOIHOM.
[TpousBoHbIE AeMEeHTapHBIX PYHKINNA. DOPMYIIbl HAX0XKIEHUS TPOU3BOJHON CYMMBI,
pOu3BEACHUS U yacTHOro (pyHKIMH. [IpuMeHenne nponu3BoHOM K HcCIeJOBaHNI0 GYHKINN Ha
MOHOTOHHOCTh M 3KCTpeMyMbl. HaxokieHre HanOosbIIero 1 HaMMEeHbIIeTo 3HaueHus: (QyHKIUU
Ha oTpe3ke. [IpuMenenne mpou3BOIHON I HAXOXKACHUS HAUITy4dlIero PEIICHNs B IPUKIIAIHBIX
3aJa4ax, 7S ONpeesIeHUs] CKOPOCTH IMpoLecca, 3a1aHHOT0 (GOopMYIIOi UITH TpaduKoOM.
[TepBooOpaznas. Tabnuna nepsooOpa3HbIX. MIHTErpa, ero reomeTpuueckuii 1 pu3nuecKuii
cMmbIci. Beraucnenue unterpaia no popmyne Herorona—Jleitoamna.



10 kaacc

TemMmaTuueckoe nJJTaHupoBaHue

Ne Tema Kou- BO JJIeKTPOHHbIE BocnurareabHbIi
4acoB (uudposbie) KOMIIOHEHT no
o0pa3oBaTejibH | porpamMmme
B K I ble
c |/ |/ pecypcebl
e
r
0
1 MHOX€eCTBO 1 |1 |2 | https://skysmart. JyxoBHO-
JEUCTBUTEIILHBIX YHCEIT. 4 ru/ HPABCTBEHHOE
MHOTrouJICHBI. https://ege.sdam BOCIIHTaHHE
PanrioHanbHbIe YpaBHCHHUS gia.ru/ DcreTryeckoe
HepaBeHcTBa. CUCTEMbI BOCIIUTaHHE
JINHEMHBIX YPaBHEHUN
2 ®OyHKMU 1 TpaduKH. 6 |0 |1 | https://skysmart. JlyxoBHO-
CreneHHast GyHKIIHS C ru/ HpPABCTBEHHOE
EJIBIM TTOKa3aTesieM https://ege.sdam BOCITUTAHUE
gia.ru/
3 | Apudpmernyeckmii kopeapb - |1 |1 | 2 | https://skysmart, JlyXoBHO-
Ol CTETeHHU. 8 ru/ HpPaBCTBEHHOE
WppanmonansHblie https://ege.sdam BOCIIHTaHHE
ypaBHEHHSI U HEPABECHCTBA gia.ru/ DcTeTnyeckoe
BOCITUTAHHE
4 | @®opMyIbl TPUTOHOMETPHUHU 2 |1 |2 | https://skysmart. JyxoBHO-
.Tpuronomerpuieckue 2 ru/ HPaBCTBEHHOE
ypaBHEHUS https://ege.sdam BOCITUTaHHE
gia.ru/ DcTeTnyeckoe
BOCITUTaHHE
5 [TocnenoBarenbHOCTH U 6 |0 |1 | https://skysmart. [MaTpuornyeckoe
poTrpeccuu ru/ BOCIIUTaHHE
https://ege.sdam | TpynoBoe
gia.ru/ BOCITUTaHHE
6 [ToBTOpenwue, 06001IIEHNE, 4 |1 |0 | https://skysmart. JlyxoBHO-
CHCTeMaTH3alus 3HAHUH ru/ HPaBCTBEHHOE
https://ege.sdam BOCTIUTaHUE
gia.ru/ DcTeTnyeckoe
BOCITUTAHUE
OBUIEE KOJIMYECTBO YACOB I10 6 4 8
[TPOI'PAMME 8




11 kiaace

Ne Tema Koumuec JIEKTPOH BocnurareabHbIH
TBO Hble KOMIIOHEHT 110
(unpoBbI nporpamme
4acoB e)
B | K | II | oopa3oBate
c |/ |/ JIbHbIE
e |P | P | pecypchl
r
0
1 | CreneHb ¢ paniMOHAIEHBIM 1 |1 |1 |https://skysm | JlyxOoBHO-HPaBCTBEHHOE
MIOKa3aTeIIeM. 2 art.ru/ BOCITUTAHUE
[MokazaTenbHast GYHKIIHS. https://ege.sd | Ocrernueckoe
[TokazaresbHbIE amgia.ru/ BOCIIMTAHHE
ypaBHEHHSI U HEPABEHCTBA https://resh.e
du.ru/subject/
51/
resh.edu.ru
2 | Jlorapudpmuyeckast QyHKITHSL. 1 |1 |1 |https://skysm | JlyXxOoBHO-HPaBCTBEHHOE
Jlorapupmuueckre ypaBHEHHS | 2 art.ru/ BOCITUTAHUE
HEpaBEHCTBA https://lege.sd | Dcrernueckoe
amgia.ru/ BOCIIUTaHHE
https://resh.e
du.ru/subject/
51/
resh.edu.ru
3 | Tpuronomerpuueckue pyuknuu |9 |1 |2 | https://skysm | JIyxoBHO-HpaBCTBEHHOE
U UX art.ru/ BOCITUTAHUE
rpaduku. TpuroHoMeTpryeckue https://ege.sd | Octernueckoe
HEpaBEHCTBA amgia.ru/ BOCIIUTaHHE
https://resh.e
du.ru/subject/
51/
resh.edu.ru
4 | IlpousBoxanas. [IpumeHeHHE 2 |1 |1 |https://skysm | Ilarpuorudeckoe
MIPOU3BOJIHOM 4 art.ru/ BOCITUTAHHUE
https://ege.sd | TpynoBoe BociuTaHue
amgia.ru/
https://resh.e
du.ru/subject/
51/
resh.edu.ru
5 | MHTerpan u ero mMpuMeHCHHUS 9 |0 |1 |https://skysm | Ilarpuorudeckoe
art.ru/ BOCITUTAHHE
https://ege.sd | TpymnoBoe BociuTaHue
amgia.ru/
https://resh.e
du.ru/subject/
51/




resh.edu.ru

[EEN
[EEN
[EEN

https://skysm | J1yXxoBHO-HpaBCTBEHHOE
2 art.ru/ BOCITUTAHUE
https://ege.sd | Octeruueckoe

amgia.ru/ BOCIIMTAHHE

https://resh.e
du.ru/subject/
51/
resh.edu.ru

6 | Cucremsl ypaBHEHHI

7 | HarypasbHbIC U IIeIbIC YHCITA 6 |0 |1 |https://skysm | JlyxOBHO-HpAaBCTBEHHOE
art.ru/ BOCIIMTAHHE
https://ege.sd | Ocrernueckoe
amgia.ru/ BOCIIMTAHHE
https://resh.e
du.ru/subject/
51/
resh.edu.ru

[EEN
N
o

8 | [loBTOpeHwue, 0600IICHHE, https://skysm
CcUCTEeMaTHu3anus 8 art.ru/
3HAHUI https://ege.sd
amgia.ru/
https://resh.e
du.ru/subject/
51/
resh.edu.ru

OBIIEE KOJIMYECTBO YACOB
I10
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TFEOMETPUS
IInanupyemsie pe3yibTaThl OCBOCHHA Y4e0OHOI0 NMpeaMeTa MaTeMaTHKA

HPEIAMETHBIE PE3YJIbTATHI

OcBoenue yaeOHOTO Kypca «I'eomeTpusi»

Ha YPOBHE CpeJIHEro o0IIero o0pa3oBaHus JOMKHO 00eCeunBaTh JOCTHKCHHE
CIIEMYIONINX PEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

10 KVIACC

OnepupoBaTh NOHATHSMH: TOUYKA, NPAMas, TUNIOCKOCTb. [IpUMEHITh aKCHOMBI CTEPEOMETPUH U
CJIE/ICTBUS U3 HUX IIPU PELIEHUU T€OMETPUUYECKUX 3a/1a4.

OnepupoBaTh NOHATUAMU: NAPATIIEIBHOCTD U MEPIEHAUKYIISIPHOCTD MPSAMBIX U IIOCKOCTEM.
KnaccuduupoBaTs B3auMHOE pacloioKeHUe NPSMbIX U IUIOCKOCTEH B MPOCTPAHCTBE.
OnepupoBaTh MOHATUAMU: ABYTPAHHBIN Yroj, TpaHU JIBYTPAHHOTO yrja, pedpo IBYrpaHHOTrO
yria; JIMHEHHBIM YroJI JBYTPaHHOTO yIja; TpajycHas Mepa IByrpaHHoro yria. Omepuposartb
MOHATUSMM: MHOTOIPAHHUK, BBIINYKJIBIA UM HEBBIIYKJIBbI  MHOIOTPAHHUK, 3JIEMEHTBI
MHOT'OIPAHHUKA, PABWIbHBIM MHOTOI'PAaHHUK. Pacrio3HaBaTh OCHOBHBIE BU/Ibl MHOI'OTPAHHUKOB
(mupaMuga; Tpu3Ma, NPSAMOYrONbHBIM  mapamienenunen, Ky0).  Kmaccuduumposats
MHOTOTPaHHHUKHU, BBIOMpAs OCHOBaHHMS s Kiaccu(UKauuu (BBINYKJIbIE M HEBBITYKIbIE

10




MHOTOTPAaHHHWKH;  TPaBWIbHBIE  MHOTOTPAHHUKH; TMpsSMble W  HAKJIOHHBIE  IIPHU3MBI,
napauieIeTUuIe bl ).

OnepupoBaTh TOHSTHUSMHU: CEKyIIash IUIOCKOCTh, CEYCHHE MHOTOIPAaHHUKOB OOBICHATH
NPUHIUITBI TIOCTPOCHUS CEUSHHIA, UCTIONB3Ysl METO clieoB. CTPOUTH CeYeHUs MHOTOIPaHHUKOB
METOJIOM CJIEJIOB, BBITIOJIHATh (BBIHOCHBIC) MJIOCKHE YEPTEKH U3 PHUCYHKOB MPOCTHIX 0O0BEMHBIX
buryp: BUI cCBEpXy, COOKY, CHU3Y.

Pematp 3amaun Ha HAXOXXICHHE T€OMETPUYECKHX BEIMYMH MO 00paslaM WM aJrOpUTMam,
NPUMEHSST U3BECTHBIC aHATUTUYCCKHE METOJbI MPH PEIICHUH CTAaHIAPTHBIX MaTeMaTHYECKUX
3a/1a4 Ha BBIYMCIICHUE PACCTOSHUN MEXIy JBYMS TOYKAMHU, OT TOYKH JIO MPSIMOU, OT TOYKH JIO
TUTOCKOCTH, MEXK]Ty CKPEIIUBAIOIIMMUCS TPSMBIMHU.

Pematp 3amaun Ha HAXOXXICHHE T€OMETPUYECKHX BEIMYMH MO 00paslaM WM aJrOpUTMam,
NPUMEHSST U3BECTHBIC aHAJTMUTHUYCCKHE METOJbI MPH PEIICHUH CTaHIIAPTHBIX MaTeMaTHYECKUX
3a/1ad Ha BBIYUCIICHHUE YIJIOB MEXIY CKPCIIMBAIOIIMMUCSA MPSAMBIMHA, MEXIYy NPSIMOH U
TUIOCKOCTBIO, MEXJTY IIJIOCKOCTSIMHU, IBYTPAHHBIX YTJIOB.

Berancnsate 00bEMBI M IUIOIIATM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpH3Ma, MHpaMuaa) ¢
npuMeHeHHeM (GOpMyJl; BBIYHMCISITH COOTHOIICHHSI MEXIY IUIOIAASIMU TTOBEPXHOCTEH,
o0béMamMu  TOJMOOHBIX ~ MHOTOTpPaHHHUKOB. OmepupoBarh  IMOHSATUSAMHU: CHMMETpHUS B
NPOCTPAHCTBE; IEHTP, OCh M IUIOCKOCTh CHUMMETPHH, IIEHTP, OCh W IUIOCKOCTh CHMMETPUHU
¢urypsl. M3Bnekats, mpeoOpa3oBeIBATE U HHTEPIIPETUPOBATH HH(DOPMAIIHIO O
NPOCTPAHCTBEHHBIX FEOMETPUUCCKUX (PUTYpax, MPEICTABICHHYIO Ha YEPTEKAX M PUCYHKAX.
[TpumeHsTh reoMeTpraecKkre (HaKThI ISl PEIICHHS CTEPEOMETPHUSCKUX 3a/1ad,
NPEIOIAraroIIuX HECKOJIBKO MIAaroB PEIICHHs, €CJIM YCIOBUS IPUMEHEHUS 33/1aHbI B IBHOM
dbopwme.

[TpuMeHSTh MPOCTEHIIIE TPOTPAMMHBIC CPEICTBA U AJICKTPOHHO-

KOMMYHHKAITHOHHBIC CUCTEMBI TIPU PEIICHUH CTEPEOMETPUUICCKUX 3a1ad. [IpuBoIUTh puMephl
MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJAE U KU3HU, PACMO3HABAThH MPOSIBICHHE 3aKOHOB
reOMeTpHH B HUCKyccTBe. [IpUMEHSTH IONYYCHHBIC 3HAHWS Ha TPAKTHKE: aHATU3UPOBATH
pealibHble CHUTyallld M TPUMEHSATh H3YYCHHbIE TOHATHS B TMpOIlecce IOHMCKA pelIeHus
MaTeMaTH4eCKH CHOPMYITHPOBAHHON MTPOOJIEMBI, MOJICTUPOBATh peabHbIC CUTYAIlMH Ha S3BIKE
TEOMETPHH, UCCIIEeI0OBATh TOCTPOCHHBIE MOJIENU C UCIIOJIb30BAHUEM F€OMETPUYECKHUX MOHITHH U
TEOpeM, armmapaTa anreOphl; peliaTh MPAKTUYCCKHE 3a/1add, CBSI3aHHBIC C HaXOXKJICHUEM
TEOMETPUUYECKUX BEIUYHUH.

11 KJIACC

OnepupoBaTh TMOHATUSAMH: NWIHMHIPUYECKAs MOBEPXHOCTh, OOpa3yloIIne IMIMHAPHYECKON
MOBEPXHOCTH; LWIMHJP; KOHUYECKas MOBEPXHOCTh, OOpa3yrolire KOHUYECKOH MOBEPXHOCTH,
KOHYC; cdepuueckas MOoBepXHOCTh. Pacno3HaBaTh Tena BpalleHus (LUIUHAP, KOHYC, cdepa u
map). OOBACHATH CIOCOOBI MOTYUYESHHUS T BpaIleHuUsI.

KnaccugummpoBars B3anMHOE pacrioyioskeHue chepsl U m1ockocTH. OneprupoBaTh MOHATHIMUA:
IIapOBOIl CErMEHT, OCHOBAHME CETMEHTAa, BBICOTA CErMEHTa; IIApOBOM CIIOM, OCHOBaHME
[IapOBOTO CJI0SI, BBICOTA IIAPOBOTO CJIOS; MAPOBOW CEKTOP.

Bobruncnare o0bEMBI M IUIOINAAM TOBEPXHOCTEH TeN BpAIlEHUs, T€OMETPUYECKHX Tel C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh MOHATUSMH: MHOTOIPAaHHHK, BIIMCAHHBIM B C(epy U OMUCAHHBIM OKOJO C]epsl;
cdepa, BIUCaHHAs B MHOTOTPAHHHWK WM TEJIO BPANICHHS. BBIYHCISITE COOTHOMICHHS MEXKIY
IUIOINAASIMU TOBEPXHOCTE U 00BEMaMU TOJJOOHBIX TEJI.

N300paxkaTh n3ydaembie GUTYPHI OT PYKH U C TPUMEHEHHUEM TTPOCTHIX

4epPTEKHBIX UHCTPYMEHTOB. BBIMONHATH (BBIHOCHBIC) IJIOCKUE YEPTEKHU M3 PUCYHKOB MPOCTHIX
00BEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TeJI BpaIllCHUS.

W3BnekaTb, WHTEPIPETHPOBATH M IPeoOpa3oBbIBATh HMH(MOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUrypax, MPe/ICTABICHHYIO Ha YEPTEKaxX U PUCYHKAX.
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OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE. BBINOIHATH NEHCTBUSA CIIOKEHUS BEKTOPOB,
BBIUMTAHUSl BEKTOPOB U YMHOXKEHUS BEKTOpa Ha YHCIIO, OOBSCHATh, KAKUMHU CBONCTBAMHU OHU
obnanarot. [IpuMeHsTh paBuIIO NapalienenuIea.

OnepupoBaTh NOHATUSAMU: JE€KAPTOBBI KOOPJAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEX]Y BEKTOPaMH, CKaISIPHOE MTPOU3BEIECHUE
BEKTOpPOB, KOJUIMHEapHbIE W KOMIUIAHApHbIE BEKTOpbl. HaxoauTe cymMMy BEKTOpOB U
IIPOM3BE/ICHUE BEKTOpa HAa YHUCIO, Yrojd MEXJy BEKTOpaMH, CKAJISPHOE IPOU3BEACHUE,
packiiaplBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM. 3aJaBaTh IJIOCKOCTh YPaBHEHHUEM
B JIEKapTOBOM cHCTEME KOOPAMHAT.

[Ipumensitb  reomeTpuyeckue  (pakThl A7 pEHICHHS  CTEPEOMETPUYECKHX  3ajad,
IIPEJII0JIaratoliuX HECKOJIBKO I1IaroB PELICHMs], €CJIM YCIIOBUS NPUMEHEHMs 3a/laHbl B SBHOM
dopme. Pemarp mpocreiinive TeOMETpUYECKHE 3aJadyd  Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METO/a.

Pemate 3agauMm Ha  JOKAa3aTelbCTBO MAaTEMaTMYECKUX  OTHOLIEHMH M HaXO0XJICHUE
TEOMETPUYECKUX BEJIIMYHMH 1O 00pas3laM WM aIrOPUTMaM, IPUMEHSSI W3BECTHBIE METOJBI MPH
PELIEHUH CTaHAAPTHBIX MAaTEMATUYECKUX 3a/1a4.

[TpumeHsTh npocTeiiiye NPorpaMMHbIE CPEACTBA U AIEKTPOHHO- KOMMYHUKAIIMOHHBIE CUCTEMBI
IpU  PELICHUH CTepeoMeTpuYecKux 3agad. llpuBoauth mnOpumepbl MaTEeMaTUYECKUX
3aKOHOMEPHOCTEHl B MPHUPOAE U >KU3HHM, PACIO3HABATh IIPOSBICHUE 3aKOHOB TI'€OMETPUMU B
HCKYCCTBE.

[IpyMeHsTh MONy4YEHHbIE 3HAHUS Ha IMPAKTUKE: AHAJIU3UPOBATH pEAJbHBIE CUTyallUH U
NPUMEHATh  U3Y4YEHHBIE IOHATHUA B  IpPOLIECCE TIOMCKAa  PELICHHs  MaTeMaTUYEeCKU
c(opMyJIMPOBaHHON MPOOJIEMBI, MOJIEIUPOBATH PEAJbHBIE CUTyallMd Ha S3bIKE I'€OMETPUU,
HCCJIEI0BATh NOCTPOEHHBIE MOJEIU C HMCIOJb30BAaHUEM I€OMETPUUYECKHX MOHITHH U TEOpEM,
anmnapara aJireopsbl; pemarh NpakTUYeCcKUe 3a7auu, CBI3aHHbIE C HAXO0XKACHUEM F€OMETPHUUECKUX
BEJIMYMH.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yabTaThl OCBOEHUS MPOrpaMMbl y4eOHOTO MpeaMeTa

«MareMaTHKa» XapaKTepu3yTCs:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTBIO TPAXKIAHCKOM MO3UIIMK 00YUarOIerocsi Kak akTUBHOTO M OTBETCTBEHHOI'O
YJIeHa POCCUICKOro O0IIECTBa, MPEACTABICHUEM O MaTEMaTHUECKUX OCHOBAaX
(YHKIIMOHUPOBAHUSI Pa3IMUHBIX CTPYKTYP, SIBICHUN, MPOLEAYp IPa’kJaHCKOT0 00I1IecTBa
(BBIOOPBI, OTIPOCHI U TIP.), YMEHUEM B3aMMO/IEHCTBOBATh C COLIMATBHBIMU HHCTUTYTAaMH B
COOTBETCTBUH C UX (PYHKIMSAMHU U Ha3HAYCHUEM.

Ilarpuornyeckoe BocnuTaHUeE:

c(OpPMUPOBAHHOCTHIO POCCUNMCKON Tpa’kJaHCKOM WACHTUYHOCTH, YBaKEHUS K MPOILIOMY U
HACTOALEMY POCCUNCKON MaTEMAaTUKH, LIEHHOCTHBIM OTHOIIEHHUEM K JOCTHKEHUSIM POCCUMCKHX
MaTeMaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAaHUIO ATUX JTOCTUKEHHUH B
JPYTUX HayKax, TEXHOJIOTHUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEH POCCHICKOT0o Hapoa; CPOPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMS, ATUUYECKOIO IMOBEJCHUS, CBA3aHHOIO C MPAKTUYECKMM IPUMEHEHHUEM JIOCTHKEHUUN
HayKH U JEATEIBHOCTBIO YYEHOI0; OCO3HAHUEM JIMYHOIO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO
Oyymiero.

JcTeTHYeCKoe BOCIIUTAHHUE:

ACTETUYECKUM OTHOIIEHHEM K MHpPY, BKJIIOYAs 3CTETUKY MAaTeMaTUYECKHUX 3aKOHOMEpPHOCTEH,
00BEKTOB, 3a]a4, PELICHHH, pacCyKJICHUN; BOCIIPUUMYHMBOCTHIO K MaTEMaTHUYECKHM acleKTaMm
pa3IMYHBIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHUS IPUMEHSITh MaTeMaTHUECKUE 3HAHUS B MHTEPECax 3J0POBOTO U
6e301acHoOro 0opasa >KM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/10POBBIO (3710pOBOE
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nUTaHue, COATAHCUPOBAHHBIN PEXXHUM 3aHITHI U OTIbIXa, peryisipHas (pu3ndeckas aKTUBHOCTH );
(bu3MYECKOro COBEPILICHCTBOBAHUS, PU 3aHATUSAX CIIOPTUBHO 03/10POBUTEIBHOMN
JESTENIbHOCTBIO.

TpyaoBoe BociuTaHue:

TOTOBHOCTBIO K TPY/AY, OCO3HAHUEM IIEHHOCTH TPYIOJIOOUS; HHTEPECOM K Pa3IUYHBIM cdepam
npodeccuoHaNbHOM NesATeNbHOCTH, CBA3aHHBIM C MAaTEMATHKON U €€ MPHIOKEHUSIMU, YMEHUEM
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccu ©u peam30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE IUIaHbl, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaThdeckoMmy oOpa3oBaHUIO U
caMo00pa3oBaHUI0 HAa TPOTSDKEHWHM BCEW JKM3HHM; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
peIlIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTUYeCKOM HaIlPaBICHHOCTH.

JK0JI0TrHYeCKOe BOCIIUTAHME:

c(OpPMUPOBAHHOCTHIO IKOJIOTUYECKOM KYIbTYphl, TOHUMAHUEM BIUSHUS COLUATBHO-
HKOHOMUYECKHUX IIPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLIMATIBHOM Cpe/ibl, 0CO3HAHUEM
J100aBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM; OpHeHTalMel Ha TPUMEHEHHE
MaTeMaTUYECKUX 3HAHUH /IS PEIICHUS 3a71a4 B 00JIACTH OKPYXKAIOIIEH CpeIibl, TUNTAHUPOBAHUS
MOCTYIKOB M OIEHKU UX BO3MOXHBIX IMOCIEICTBUH ISl OKPY>KAOIIEH CPE/IbI.

[lenHOCTH HAYYHOTO MTO3HAHMUSL:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH W OOIIECTBEHHOW MTPAKTUKHU, TOHUMAaHUEM MaTEeMAaTUISCKON HAyKH KakK cepsl
YeNI0BEUYECKOMN JAESITeTbHOCTH, ITANOB €€ Pa3BUTHS U 3HAYUMOCTHU I Pa3BUTHUS [IUBUIIA3AIINH;
OBJIQJICHHEM SI3bIKOM MAaT€MaTUKU U MAaTEMaTUYECKON KyJIbTYpPOIl KaK CpPECTBOM MTO3HAHUS
MUPa; TOTOBHOCTHIO OCYILECTBIISITh MPOSKTHYIO U UCCIIEAOBATEIbCKYIO 1€ATEIbHOCTD
WHJUBUJIYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3yabTaTbl OCBOEHUS MPOrpaMMbl yueOHoro npeamMera «MaremaTuka»
XapaKTEepU3yIOTCs OBIAJCHUEM YHUBEPCAIbHBIMU IT03HABATEIbHBIMU ICUCTBUSIMU,
YHHUBEPCATHHBIMA KOMMYHHKATHBHBIMA JICHCTBUSMU, YHUBEPCATHLHBIMU PETYIATHBHBIMHU
JICUCTBUSIMU.

1) YuuBepcajbHble NO3HABATEeIbHBIE IeficTBUSI, oOecreunBaOT (HOpMUPOBaHHE 0a30BBIX
KOTHUTHBHBIX MPOIECCOB OOyYarOUIMXCs (OCBOGHUE METOJIOB MO3HAHMS OKPYKAIOIIEro MHUPA;
MIPUMEHEHHUE JIOTUYECKUX, UCCIIeIOBATEILCKUX OTEpallii, yMeHul padboTaTh ¢ nHMOpMaIuen).
ba3oBble JlornyecKkue AeucTBHUA:

* BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKU MAaTEMATUYECKUX OOBEKTOB, OHITHH,
OTHONIICHUI MEXY MOHATUSAMU; (HOPMYIUPOBATH ONPEIEICHUS MTOHATHIA; YyCTaHABINBATh
CYILIECTBEHHBIN MPHU3HAK KJIACCU(PUKALIMU, OCHOBAHUS /151 000OIIEHHS U CPABHEHUSI, KpUTEPUU
IIPOBOAMMOIO aHAJIN34;

* BOCIIPUHUMATh, (DOPMYJIUPOBATh U IPEOOPa30BbIBATH CYXKACHUS: YTBEPAUTEIbHBIE
OTpUIaTeNIbHbIE, eANHIYHBIC, YACTHBIE U OOIINE; YCIOBHEIE;

* BBISIBJISITh MAaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUns B (hakTax,
TAHHBIX, HAOIOICHUSAX U YTBEPKACHUSIX; TIPeAaraTh KpUTEPUH JJisl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYUHIA;

e JenaThb BBIBOJbI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHMBHBIX W HWHAYKTHBHBIX
YMO3aKJIIOYEeHNUH, YMO3aKIIIOUEeHUH 110 aHAJIOTUH;

* MPOBOJUTH CAMOCTOATENBHO JOKA3aTelbCTBA MATEMATHUYECKUX YTBEPKIAEHUU (IpsIMbIE U OT
MPOTUBHOTO), BBICTPAWBAaTh APTYMEHTAIMIO, TPUBOAUTH TIPUMEPHl W  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KICHHS U BBIBOBI;

* BBIOMpATh Croco0 perieHus: yueOHOM 3a/auu (CpaBHUBATh HECKOJBKO BAapHAHTOB PEIICHUS,
BBIOMpPATh HaNOOJIee MOIXOASAIIHNHA ¢ YIETOM CaMOCTOSITEIbHO BBIZICICHHBIX KPUTEPHEB).
Ba3oBrble ucciaenoBareLCKUe AeliCTBHSA:
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* HCIIOJIB30BaTh BOIPOCHI KaK HMCCIENOBATEIbCKUI HHCTPYMEHT MO3HAHUS; (OPMYIHPOBATH
BOIIPOCHI, (DUKCUPYIOIIME IPOTHBOPEYHE, IMPOOJIEeMy, YCTaHABIMBAaTh HCKOMOE M JaHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHECHHE;

* IPOBOJUTH  CAMOCTOSATENPHO  CIUIAHUPOBAHHBIH  OKCIIEPUMEHT, HCCIICJIOBAHUE  II0
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SBICHMSA, IMPOLECCa, BBISIBICHHIO
3aBUCHMOCTEH MEXK1y 00BEKTaMH, SBICHUSIMH, IPOLIECCAMU;

* CaMOCTOSITENbHO (POpPMYyTUpPOBaTH OOOOIIEHUS W BBIBOJBI IO pE3yJIbTaTaM IPOBEIEHHOTO
HaOJII0ICHNS, UCCIIEJOBAHHS, OIICHUBATh JIOCTOBEPHOCTh MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB H
000011IeHHI;

* [IPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE IPOIECCa, a TAKXKE BBIIBUTATH MPEIIOI0KEHHUS O €ro
Pa3BUTHU B HOBBIX YCIOBUSX.

PabGora ¢ undopmaunmeii:

* BBIABIATH AeuuuTH MH(GOpPMAIMU, JAHHBIX, HEOOXOAMMBIX JJISi OTBETa HAa BONPOC M IS
pelIeHus 3a/1a4u;

* BEIOMpATh HHPOPMALIUIO U3 ICTOYHUKOB PA3IMYHBIX THUIIOB, aHAJTH3HPOBATH,
CHCTEeMaTH3MPOBATh U HHTEPIPETUPOBATh HH(OPMALINIO PAa3IHMYHBIX BUIOB U (hopm
NPEICTABIICHHUS;

* CTPYKTYpHpPOBaTh MH(MOPMALUIO, MPEACTABIATh €€ B Pa3MYHBIX (hopMmax, MIUTIOCTPHPOBATH
rpaduvecKu;

* OLICHMBATH HAAEKHOCTh HHYOPMALIUH IO CAMOCTOATEIILHO CPOPMYTHUPOBAHHBIM KPHTEPHUSIM.

2) YHuBepcaJbHble KOMMYHMKATHBHBIE JeHCTBHSI, O0CCICYMBAIOT CHOPMUPOBAHHOCTD
COIMAJIbHBIX HABBIKOB O0YYarOIIUXCSI.

Oo0menne:

* BOCIIPUHUMATH U (POPMYJTHPOBATH CYKACHUS B COOTBETCTBUH C YCIIOBHSMH U IEISIMU
0O0IIeHuSs; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U ITMCbMEHHBIX
TEKCTax, 1aBaTh MOSICHEHUS 110 X0y PEeLIeHHs 3a/1aul, KOMMEHTHPOBATh NOJTYYEHHBIN
pe3ybTar;

* B Xoie OOCYXJeHHus 3a/JaBaTh BOIPOCHl MO CYIIECTBY OOCYXIaeMoOil TeMbl, MpPOOJIEMBI,
pemaemMoi 3a1a4n, BBICKAa3bIBAaTh HJICH, HAIIEJICHHBIE Ha IOWCK PEIICHUs; COTOCTABISATH CBOH
CYXJIEHUS C CYXACHUSAMH JPYrUX YYaCTHUKOB AMANOra, oOHapyKMBaTh pa3inyle M CXOJICTBO
MIO3HIINI; B KOPPEKTHOM (hopme PopMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,

* TMPEJCTaBIATh pE3yNbTaThl pEIIEHUs 3a/lauyM, HKCIEPUMEHTa, MCCIEeOBAHUs, IPOEKTa;
CaMOCTOSITENIbHO  BBIOMpaTh (opMar BBICTYIUICHHS € Yy4ETOM 3a1ad  MpPE3CHTAlld |
0COOEHHOCTEH ayTUTOPHH.

CotpyaHunuecTBo:

* IOHMMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON M MHAMBHUIYyalbHOH pabOTHl MpHU
pemieHnH y4eOHBIX 3a/a4; NPUHAMATh I[eJIb COBMECTHOH JeSTENBbHOCTH, IUTAHUPOBAThH
OpraHu3alMi0 COBMECTHOM paloOThI, pacrpeneniaTbh BHIbI paboT, TOroBapuBaThcs, 00CYKIATh
MPOIIeCC U Pe3ynbTaT paboThl; 0000IIaTh MHEHHUS HECKOJIBKUX JIIOJICH;

* Y4acTBOBaTh B TPYNNOBBIX ¢opmax paboTbl (0OcykaeHHs, OOMEH MHEHHUH, «MO3TOBBIE
HITYPMBI» W WHBIC); BBITIOTHATH CBOIO 4YacTh pPabOTHl W KOOPAMHUPOBATH CBOM JEHCTBHS C
JPYTUMH 4JI€HAaMH KOMAaH/bl, OIEHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM yYaCTHUKAMH B3aUMOICHCTBUSI.

3) YHuBepcajdbHble PeryJsiTHBHBbIE TeHCTBHUS, 00CCIICUNBAIOT (OPMUPOBAHUE CMBICIOBBIX
YCTaHOBOK U JKU3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranusanms:

* COCTaBJISATh TUTAH, aJITOPUTM PEIICHUS 3a/1a49H, BEIOUPATh CIIOCO0 PEIICHHS C YIETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh
BapUaAHTHI PEUICHUH ¢ y4€TOM HOBOW MH(POpPMAIIHIH.

CaMOKOHTPOJIb:
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* BJIaJICTh HABBIKAMH [103HABATEIHHON peIeKCUN KaK OCO3HAHMS COBEPIIAEMBIX ICHCTBUIA U
MBICIIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB; BIaJIETh CIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIA IIPOLECCA U PE3YIbTaTa PEIICHU MaTEMaTUUECKOM 3a1a4u;

* NpeABUACTb TPYOHOCTH, KOTOPBIE MOIYT BO3HUKHYTb IIPH PEILIECHUU 3aa4d, BHOCUTH
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMJIEHHBIX OIMMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

* OIICHUBATh COOTBETCTBHE PE3YNIbTATA LIEIH U YCIOBUSAM, OOBSCHITH MPUYNHBI TOCTUKECHUS HITH
HEIOCTHKEHUS PE3YJIbTAaTOB JAEATEIbHOCTH, HAXOUTh OIIMOKY, 1aBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY.

Il COAJEPKAHUE YYEBHOI'O KYPCA

10 KJIIACC

[Tpsimble ¥ MIOCKOCTH B IIpocTpaHcTBe OCHOBHBIE MOHATUS CTepeoMeTpuu. Touka, mpsmasd,
IUIOCKOCTB, MMPOCTPAHCTBO. [IoHATHE 00 aKCHOMAaTHYECKOM TOCTPOCHUN CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3aumHoe pacnosokeHue NpsIMbIX B IPOCTPAHCTBE: IE€pPECEKAIOLUecs, NapaulejbHble U
CKpelmuBamomuecs npsMble. [lapainenbHOCTs NPSAMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE:
napajuleJbHble TpsAMbIE B IPOCTPAHCTBE; MAPAIEIBHOCTh TPEX NPSIMBIX; MapaieIbHOCTh
OPSIMOM M IUIOCKOCTH. YIUIBI C COHAIIPABJICHHBIMM CTOPOHAMH; YroJl MEXIy INpPSAMBIMU B
IIPOCTPAHCTBE.

[TapaymienpHOCTD MIIOCKOCTEN: MapauieabHble IVIOCKOCTH; CBOMCTBA NapajuIeIbHbIX INIOCKOCTEH.
[Tpocreiimre npocTpaHCTBEHHbIE (PUTYpBI HA TUIOCKOCTH: TETPadJip, KyO, napajiesenumnesn;
IIOCTPOCHUE CEUYECHUM.

[leprnieHAUKYISAPHOCTD MPSIMON U TUIOCKOCTH: NMEPIEHAUKYIISIPHBIE MTPSIMBIE B IPOCTPAHCTBE,
IpsIMbIE TIApaJlIEIbHBIE U TIEPIIEHANKYIISPHBIE K IUIOCKOCTH, IPU3HAK MEPIEHIUKYIIPHOCTH
IIPSAMOM M INIOCKOCTH, TEOPEMA O MPAMOUN MEPIEHANKYIAPHON INIOCKOCTH. YTJIbI B
IIPOCTPAHCTBE: YIoJl MEXAY NPSMOM U INIOCKOCTBIO; IBYTPaHHBIN yTroJl, INHEHHBIA yroJl
JBYrpaHHoro yria. [lepneHaukynsp u HaKJIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 MIIOCKOCTH,
paccTosiHUE OT MPSMOM 0 MIIOCKOCTH, MPOEKIUS (PUTYPBI HA TIIOCKOCTb.

[TeprieHAUKYIAPHOCTD TUIOCKOCTEN: MPU3HAK MEPHEHAUKYISIPHOCTH ABYX IIockocTel. Teopema
0 TPEX NMEPIEHIUKYIIApax.

Mpuororpannuku [loHsTHe MHOTOrpaHHHMKA, OCHOBHBIE 3JIEMEHTHI MHOIOTPAHHUKA, BBITYKJIbIE

M HEBBIYKJIBIE MHOTOTPaHHUKH; pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yronpHass npu3Ma;
IPaHd M OCHOBAHUS MPHU3MBbI, IpsiMasi U HAKJIOHHAsl IPU3MbI; OOKOBasi U MOJHAs MOBEPXHOCTh
npusMel. [lapannenenunen, npsMOyTONbHBIN MapajuieNenune] U ero ceoicrsa. [Iupamuna: n-
yrojiibHasg MNHpaMUAa, TPaHU U OCHOBaHHE NHpaMUAbl; OOKOBass M TIOJHAs IOBEPXHOCTH
NUPAMUJIbl; TpaBWIbHAs M yceu€HHas MUpaMHaa. OJIEMEHTbl NpPU3MBl M IUPAMHUJBL
[IpaBriIbHBIE MHOTOTPAHHUKHU: MTOHSATHE MPaBUILHOIO MHOTOTpaHHMKA; IPAaBUJIbHAS MpU3Ma U
NpaBWiIbHAS TMHPAMHJIA; MPaBHJIbHAs TPEYrojibHas MUpaMuia U MPaBUIBHBIA TETpadap; KyoO.
[IpencraBienne o MpPaBUJIBHBIX MHOTOTPaHHHMKAX: OKTadAp, AoJeKa’Ap W ukocadap. CeueHus
IPU3MBI U TUPAMU/IBI.

CumMeTpus B IPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBLHO TOUKH, MPSAMOM, MIIOCKOCTU. DJIEMEHTHI
CUMMETPUHU B IUPAMUJIAX, TApAJUIEIEIUIENaX, IPAaBUIbHBIX MHOIOIPaHHUKAX.

Brruncnenue 371€eMEHTOB MHOTOTPaHHHUKOB: pE0pa, AMaroHasu, yrJbl.

[Tnomaas OOKOBOM MOBEPXHOCTH U TMOJHOW MOBEPXHOCTH MPSAMOM MPU3MBI, TUIONIA/b
OCHOBaHUH, TeopemMa O OOKOBOM NOBEpXHOCTH TMpsiMoi mnpusMbl. I[lnomans OoxoBoi
MIOBEPXHOCTU M IIOBEPXHOCTU IIPABWJIBHOM IMPAaMHUJbI, TEOpPEMa O IUIOLAAU YCEUYEHHOU
nupamusl. [TonsaTtre 06 00bEmMe. OOBEM MUPAMUIBI, IPU3MBI.

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKY IO IIMHU

MOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEJI.
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11 KUIIACC

Tena Bpamenus Llununapuyeckas NOBEpXHOCTb, 00pa3yroIIne [UJINHAPUYECKON

MOBEPXHOCTH, OCh IWJIMHAPUIECKOH MOBEpXHOCTH. LIMmuHAp: ocHOBaHUS U OOKOBast
IIOBEPXHOCTh, 00pa3yolas U OCb; IJIOIIA b OOKOBOM U MOJHON OBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yroIne KOHUYECKONH TOBEPXHOCTH, OCh U BEPIINHA
KOHHMUecKol noBepxHocTH. KOHyc: 0OcHOBaHUE U BeplllnHa, 00pa3yrolias U 0Ch; IUIOIAb
OOKOBOH M MOJTHOW TOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolIe U BBICOTA; OCHOBAHUS U
OOKOBast TOBEPXHOCTb.

Cdepa u map: ueHTp, paanyc, AMaMeTp; IIOMAAb MOBEPXHOCTU cdeprl. Bzanmuoe
pacriosioskeHue cepbl U INIOCKOCTH; KacaTellbHas MIIOCKOCTb K cepe; Mmiaomaas chepsl.
N300pakeHne Ten BpalleHusl Ha TUIOCKOCTH. Pa3BépTka nmnmuHapa u KoHyca. KomOunammu ten
BpALEHUs 1 MHOTOI'PaHHUKOB. MHOIrOrpaHHUK, ONMCAHHBIA 0KOJIO cepsl; cdepa, BMcaHHAs B
MHOTOTPaHHUK, UJIM TEJIO BPAILCHHUS.

[Tonsitue 06 00béMe. OCHOBHBIC CBOMCTBA 00BEMOB Teil. Teopema 00 00BEME TPAMOYTOJIBHOTO
napajuiesenunesna u cieacTsus u3 He€. O0bEM HUIMHIpa, KoHyca. O0BEM 11apa U III0IIAb
cdepsl. [logo6Hsle Tena B npoctpaHcTBe. COOTHOIIEHHS MEXKY IUIOIIAAIMU IOBEPXHOCTEH,
o0bémamu noo00HBIX Tel. CedeHus LUIMHApA (MapajljiesIbHO U MEPIEHAUKYISIPHO OCH),
ceueHMst KoHyca (MapauieIbHOe OCHOBAHHUIO M IIPOXO/ASIIEe Yepe3 BEpIINHY), CEUCHUS

niapa.

BeKTopsl 1 KOOPAMHATEI B IPOCTpaHCcTBe BEKTOp Ha MIIOCKOCTH U B pocTpaHcTBe. ClIokKEHNE U
BbIUMTAaHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha 4yKcilo. Pa3iioxkeHne BeKTopa 1o Tpém
HEKOMIUIaHapHbIM BekTopaM. IIpaBuiio mapamnenenunena. Pemenue 3aaad, CBI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCUCTBUI ¢ BeKTOpaMu. [IpsMoyrosibHas cuctema KOOpAMHAT B
npocrpancTse. Koopaunartel BekTopa. [Ipocrelinme 3anaun B KOOpAUMHATAX. YOI MEXITY
BekTopamu. CKalsipHOE MTPOU3BEACHNE BEKTOPOB. BhIunciaeHue yrioB MeX1y NpsIMbIMU U
II0CKOCTAMU. KOOpIMHATHO-BEKTOPHBIN METO/ IPU PELIEHUH I€OMETPUUECKHX 3a]au.

11l TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne Tema Konuugect DJIEKTPOHHBIE Bocnurareabn
BO 4acoB (uu¢pposbie) bIi
B | K | I o0pa3oBaTebHbIEpECYPC KOMIIOHEHT
c |/ |/ bl NPOrpamMmbl
e ([P | P
r
0
1 BBenenve B 1 1 | https://www.yaklass.ru/p/ge JlyxoBHO-
CTEpEOMETPUIO 0 ometria/10- HPABCTBEHHOE
klass/parallelnost-v- BOCITUTAHHE
prostranstve- DcreTnyeckoe
10435/opredelenie-i- BOCIUTaHHE
svoistva- parallelnosti-
priamykh-priamoi-i-
ploskosti-9253/re-
15895537-90b0-4f1f- b6bd-
4ed1e3c5b600
2 IMpsimbie u ttockoctu B | 1 | 1 | 3 | https://www.yaklass.ru/p/geo | JlyxoBHo-
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npocrpanctee.Ilapamten | 2 metria/10- HPaBCTBEHHOE
BPHOCTh  TPAMBIX U klass/parallelnost-v- BOCIIUTaHHE
MJIOCKOCTEH prostranstve- DCTETUYECKOE
10435/opredelenie-i- BOCIIUTAHHE
svoistva- parallelnosti-
priamykh-priamoi-i-
ploskosti-9253/re-
15895537-90b0-4f1f- b6hd-
4ed1e3c5b600
3 [eprieHAUKYIAPHOCTD 1 2 | https://lwww.yaklass.ru/p/geo | JlyxoBHO-
MPSIMBIX U TJIOCKOCTEH 2 metria/10- HPaBCTBEHHOE
klass/parallelnost-v- BOCIIUTAHHE
prostranstve-
10435/opredelenie-i-
svoistva-
skreshchivaiushchikhsia-
priamykh-ugol-
mezhdu-priam_-11302/re-
a224bc37-
6cce-4611-b28c-
1d8214149f6f
4 Yrael Mexay npsMeivMu | 1 1,5 | https://www.yaklass.ru/p/geo | Ilarpuoruuecko
U TUIOCKOCTSIMH 0 metria/10- € BOCIIUTaHUE
klass/perpendikuliarnost-v- DcTernueckoe
prostranstve- BOCIIUTAHUE
10441/opredelenie-i-
svoistva-
perpendikuliarnosti-priamoi-
i-ploskosti-
12048/re-dd381b8a-49ca-
4c6c-99a9-
5 MHoOrorpaHHUKH 1 1,5 | https://www.yaklass.ru/p/geo | DcreTnueckoe
1 metria/10- BOCITUTaHHE
klass/parallelepiped-prizma-
piramida-
obemy-mnogogrannikov-
11037/poniatie-
mnogogrannika-prizma-9282
6 OO0BEMBI 9 1 DCTETUYECKOE
MHOTI'OI'PAaHHHUKOB BOCIIUTAHUC
7 [ToBrOopenue: ceuenus, | 4 [lyxoBHoO-
pacCcTodHNA U YTJIBI HPAaBCTBCHHOC
BOCIIUTAHHUC
OBIIEE KOJIMYECTBO YACOB | 6 10
I10 TIPOTPAMME 8

17




11 kiaace

Ne Tema KoimuecTBo DJIEeKTPOHHBIE BocnurareabHbI
4acoB (undposbie) i KOMIIOHEHT
B | K OO0pa3zoBaTebHBIC | IPOrPAMMBI
c / pecypchl
e P
r
0
1 Tena BpameHus 1 https://m.edsoo.ru/7f JlyXoBHO-
2 415e2e HPaBCTBEHHOE
BOCIIHTAHUE
DcreTnyeckoe
BOCIIUTAHHE
2 OO0BEMBI TET 5 1 https://m.edsoo.ru/7f4 | dyxoBHo-
15e2e HPaBCTBEHHOE
BOCIIUTaHHE
DcTeTnyeckoe
BOCIIUTaHHE
3 Bekropsr u koopamuatel | 10 | 1 https://m.edsoo0.ru/7f4 | DcTerndeckoe
B [IPOCTPAHCTBE 15e2e BOCIIMTAHUE
4 [ToBTOpEHwue, 7 1 https://m.edsoo.ru/7f4 | yxoBHo-
o0o0mieHue, 15e2e HpPaBCTBEHHOE
CUCTeMaTH3allvsl 3HAaHUHA BOCIIUTaHHE
OBIIEE KOJIMYECTBO YACOB | 34 3
11O ITPOT'PAMME

IV ®opmbl opranuzauum o0yyeHust

[Tpu u3yyennn yueGHOro npeaMera NpUMEHSIOTCS KaK TPaJuLIMOHHbIE, TaK U
JUCTAHIIMOHHBIE  (POPMBI

OopraHu3anuunu o6yquI/151 .

JucraniuonHsle  GopMbl  00y4eHHUs

pean3yloTcss B OCHOBHOM C IPUMEHEHHEM HH(OPMAalMOHHO-TEIEKOMMYHUKAIIMOHHBIX CEeTel
IPY ONOCPEOBAaHHOM B3auMoJeicTBUH ¢ oO0ydaromumucs. C HCHOIb30BAHUEM TUCTAHIIMOHHBIX
00pa30BaTeNbHbIX TEXHOJOTMM MOTYT OPIraHHM30BBIBATHCS cieaylomue (opMbl 3aHATUN Kak:
OHJIAH — YpOKH, JIEKIUH, KOHCYJIbTAallUW, MPAKTUYECKUE 3aHATHUS; JabopaTOpHbIe pabOTHI,

KOHTPOJIbHBIE PAOOThI; CAMOCTOSATEIbHBIE pa0OTHI

18



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

