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IIVTIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Ppe3yNbTAaThl OCBOCHHS IMpOrpamMmbl yueOHOro mnpenmera «MaTemaTHKa
XapaKTEepPU3YIOTCA:

I'paiknanckoe BocnnuTaHue:

c(OPMHUPOBAHHOCTBIO TPAXKIAHCKOW TMO3UIMM OOYdYaIOUIerocss KaK AakTHBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOr0 OOIIEeCTBAa, MPEACTABICHUEM O MaTeMaTHYEeCKHX OCHOBaX
(YHKIMOHUPOBAHUS DPA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKAaHCKOTO OOIIecCTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCIHCTBOBATH C COLMAIbHBIMU HHCTUTYTAMH B
COOTBETCTBUH C UX (QYHKIMSAMHU M Ha3HAUCHUEM.

IlaTpuoTH4eckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO POCCUIUCKOM IPpa)K1aHCKOW UACHTUYHOCTH, YBOKEHHUS K MPOLLIOMY
U HACTOSILIEMY POCCUHWCKOM MaTEMaTUKH, LIEHHOCTHBIM OTHOLICHHEM K JOCTHKEHHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHUCKOM MAaTEMAaTHYE€CKOM IIKOJIbI, K HCIOJb30BAHUIO ITUX
JOCTHIKEHU B IPYrUX HayKaX, TEXHOJIOTHIX, Chepax IKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHMEM JIyXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoja; chHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>)KECHUM HAyKU U JEATEIbHOCTBIO YYEHOrO; OCO3HAHHMEM JIMYHOIO BKJIAJa B IIOCTPOEHUE
YCTOHYHBOTO OyYIIEroO.

JcTeTHYecKoe BOCIIUTAHUe:

3CTETUYECKUM  OTHOLIEHWEM K MHUpPY, BKIOYAas  O3CTETUKY  MaTEeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEIICHUH, pacCyXIECHUN; BOCIPUUMYHUBOCTBIO K
MaTE€MaTUYECKUM aCleKTaM pa3IuyHbIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OpMUPOBAHHOCTBIO YMEHHSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310poBOTO U Oe3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/J0POBBIO
(3mopoBoe mMHTaHUe, COATAHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA, perysspHas gusnueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JEATEIbHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHWEM IEHHOCTHU TPYAOIIOOUS; MHTEPECOM K pa3iIMyHbIM
chepam npodhecCuOHATBHON JESITeNbHOCTH, CBSI3aHHBIM C MATEMAaTUKON U €€ MPHUIIOKEHUSIMU,
YMEHHUEM COBEpILaTh OCO3HAHHBIN BbIOOp OyayIiel npodeccuu U peaar30BbIBaTh COOCTBEHHBIE
JKU3HEHHBIE IUIaHbl, TOTOBHOCTbIO M CIOCOOHOCTHIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH >KU3HU; T'OTOBHOCTBIO K AKTUBHOMY YYacTHIO B
pelIEeHNN IPAaKTUYECKHX 3a]1a4 MaTEMaTUYECKON HAaIIPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBIO JKOJIOTUYECKOW KYNbTYpbl, IOHUMAHUEM BIIMSHUSA COLUAIBHO-
HDKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHHME MPUPOJHOM U COLMAIBHOW Cpeabl, OCO3HAaHUEM
I00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOiieM; OpUeHTalued Ha  [pUMEHEHHe
MaTeMaTHYeCKUX 3HAHWUN Ui pelIeHHs 3a/1ad B 00JIACTH OKpY’Kalolled cpelbl, TUIAHUPOBAHUS
ITOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPYKAOIIEN CPEJIbI.

IleHHOCTH HAYYHOI'0 MO3HAHUA:

c(OpMUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH M OOLIECTBEHHON NMPAKTHUKH, TOHUMaHUEM MaTeMaTHYeCKOH HayKH Kak cgepsl
YEJI0BEYECKON JIEATEIbHOCTH, ITANOB €€ Pa3BUTHU M 3HAYMMOCTH JUISl Pa3BUTHUS LIUBWIM3ALNN;
OBJIQJICHUEM SI3BIKOM MAaT€MAaTHUKM UM MAaTE€MaTU4YeCKOW KYJIbTYpOH KaK CPEICTBOM II03HAHUSA



MHpa; TOTOBHOCTBIO OCYIIECTBISITh MPOEKTHYIO M HCCIEAOBATEIIbCKYIO JI€ATEeNbHOCTh
WHAUBUAYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHHUS MTPOrPaMMBI ydeOHOTO TipeameTa «MaTemMaTHKay
XapaKTepU3YIOTCS  OBJAQJICHUEM  YHUBEPCAIbHBIMH  HO3HAGAMENbHbIMU  OeliCeUsMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OUCMEUAMU, — VHUBEPCATbHBIMU — Pe2VAAMUBHbIMU
oelicmeusmMu.

1) Vuusepcanvhvle noznasamenshsle oeticmeust, obecnevusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCco8 00yyaowuxcsa (0ceoeHue mMemooos NO3HAHUSL OKPYHCAowe20 Mupa,
npUMeHeHUe 102ULEeCKUX, UCCIe008amMeNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3oBrble JJornueckue aeiicTBu:

BBISIBJISITH M XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKU MAaTEMATHYECKUX OOBEKTOB, TOHATHUH,
OTHOIICHUNA MEXIy TOHATHSAMH, (OPMYIUPOBATH OINPEACICHUS MOHATHH;, YCTaHABIUBATh
CYILIECTBEHHBIA MPHU3HAK KJIacCU(PHUKAIUU, OCHOBAHUS JUIsl OOOOIICHHUSI U CPABHEHUSI, KPUTEPUU
MIPOBOAMMOIO aHAJIH3A;

BOCIIPUHUMATh, (OpPMYIUPOBATH W MNPEOOpPa3OBBIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHUIaTeNIbHbIE, EANHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,

BBISBJISITH MATEMATHYCCKUE 3aKOHOMEPHOCTH, B3aMOCBSI3U M TIPOTHBOPEYHS B (aKTaxX, JAHHBIX,
HAOJIIOJICHUSX U YTBEPKACHHSX; TpeiaraTh KPUTCPUU Uil BBISABICHUS 3aKOHOMEPHOCTEH U
MPOTHUBOPEUHNIL;

JIeNIaTh BBIBOJIBI C HCIIOJIb30BAaHMEM 3aKOHOB JIOTHKH, JACIYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKTFOYCHUN, YMO3aKIIFOUSHUH 110 aHAJIOTUH;

MPOBOAMUTH CAMOCTOSTENBHO OKA3aTENIbCTBA MATEMAaTHYECKUX YTBEPXKICHHUH (TpsSMble U OT
MPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIUIO, TPUBOAUTH MPUMEPbl U  KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXICHHSI U BHIBOJIBI;

BbIOMpaTh Ccrmoco0 pelieHuss yueOHOW 3a/ladyd (CpaBHHBATh HECKOJIBKO BapHAHTOB pEIICHUS,
BbIOHMpaTh HanOoIee MOAXOSAIINN C Y4ETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBareibCcKue eiCTBUS:

UCIIONIb30BaTh BOMPOCHl KaK MCCIEAOBATEIbCKUNA HWHCTPYMEHT TIO3HaHUS; (HOPMYIHPOBATH
BOTIPOCHI, (UKCHPYIOIIHE MPOTUBOpEUYNe, MpoOjIeMy, yCTaHABIMBAaTH HCKOMOE W JaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

MIPOBOJIMTH CAMOCTOSITEIIEHO CIUTAHUPOBAHHBIA AKCIIEPUMEHT, UCCIICOBAHHUE IO YCTAHOBJICHHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SIBJICHHS, MPOIECCa, BBISIBICHUIO 3aBUCHMOCTEH
MEXy 00bEKTaMH, SIBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENILHO (POPMYyITUPOBAaTh O0OOMIEHUS W BBIBOABI 1O pPE3yJbTaTaM IPOBEIAEHHOTO
HAOJTIOICHUSI, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJIYICHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000I1IEeHHI;

MIPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE IMPOIECCA, a TAKKE BBIIBHTATh MPEATIOIOKEHUS O €ro
Pa3BHUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBJIATH JACPUIMTH WH(OOPMAIMH, JAaHHBIX, HEOOXOAMMBIX I OTBETAa HA BOMPOC M JUIS
peIIICHUS 33]1a9H;

BBIOMpaTh ~ MHPOpPMAIIMIO W3  HCTOYHHUKOB  PA3IMYHBIX  THUIOB,  aHAIM3UPOBATH,
CUCTEeMAaTU3UpPOBAaTh U HMHTEPIPETUPOBATH HMHQPOPMAIMIO PA3TUYHBIX BUAOB H  (HoOpM
MIPEJICTaBIICHHS,

CTPYKTYpUPOBaTh HH(POPMAIINIO, MPEICTaBIATh €€ B pa3IHuHbIX (Popmax, HILUIIOCTPUPOBATH
rpaduyecku;

OIICHUBATh HAJEKHOCTh HH(POPMAIIHH 110 CAMOCTOSATEIHHO C(HOPMYITHPOBAHHBIM KPUTECPHUSIM.



2) Vuueepcanvivie KOMMYHUKAMUBHDIE OCliCMBUsl, 00eCnedusarom coopmupo8aHHoCmsy
COYUANBHBIX HABBLIKOB 00YYAIOUUXCA.

Oo0menne:

BOCIPUHUMATH U (POPMYIHPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSIMU U LIETSIMU OOIICHUS;
SICHO, TOYHO, TPAMOTHO BBHIPaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHUCHMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS MO X0y PEIICHUS 3a/1a4l, KOMMEHTHUPOBAThH MOJy4YEHHBINH Pe3yIbTaT;

B XoAe OOCYXJEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, IMPOOJIEMBI,
pemiaeMoil 3a/aun, BBICKA3bIBaTh WICH, HALCJIEHHBIC HAa MOWUCK PELICHHUS; COMOCTABIATH CBOU
CYXKICHHS C CY)KIEHUSIMU JPYT'MX YYaCTHHUKOB JMAJora, OOHApY>KMBATh paziiuiyve U CXOACTBO
MO3HILIMI; B KOPPEKTHOH (hopme (popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHUS,

IOPEJCTaBISATh PE3yNbTaThl pPELICHUS 3aJauyd, OKCIIEPUMEHTa, HCCIEIOBAHMs, IPOCKTa;
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUICHUS C Yy4ETOM 3aJad MpEe3eHTAluu U
0COOEHHOCTEN ayAUTOPHH.

CoTpyaHuuecTBo:

NOHMMAaTh W HCIOJB30BaTh NPEUMYIIECTBA KOMAHAHONM W HMHIUBUAYaJbHOH pabOTHl TpU
pemieHNr y4eOHBIX 3aja4; MPUHUMATh LEIb COBMECTHOM JEATENbHOCTH, IUIAHUPOBATH
OpraHHU3aII0 COBMECTHOM paboThl, pachpeleniarTh BUABI paboT, HOroBapUBaThCs, 00CYXKIATh
MpOoILIeCC U Pe3yNbTaT paboThl; 0000IIaTh MHEHHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TIpynmoBbiX (opmax paboTel (oOCykaeHus, OOMEH MHEHHH, «MO3TOBbIE
HITYPMbD» U HHBIC); BBIMOJIHATH CBOI YacTb pabOThl U KOOPAUHUPOBATH CBOM JICHCTBUS C
JIPYTUMH 4I€HAMH KOMAaHJbI, OIEHMBATh KadeCTBO CBOETO BKJIaJa B OOIMMH TPOIYKT IO
KpUTEpUsM, chOpMyIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CmvlCio8blx
VCMAHOBOK U HCUZHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusaunus:

COCTaBIATh IUIAH, AITOPUTM pEIIEHUS 3ajadd, BbIOMpaTh CIOCOO pemIeHUs ¢ y4EToM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHThI pelIeHul ¢ yu€TOM HOBOW MH(pOpMAaLIUK.

CaMOKOHTPOJIb:

BJIQ/IETh HABBIKAMHU TO3HABATENBHON pedIeKCUM KaK OCO3HAHMS COBEPIIAEMBIX ACHCTBUHA U
MBICTUTENBHBIX ~ TMPOILIECCOB, HMX  Pe3ydbTaTOB; BIAAETh CHOCOOAMH  CaMOMIPOBEPKH,
CaMOKOHTPOJIS TPOIIECCa U pe3yabTaTa PEHICHNs MaTeMaTHUECKOW 3a/1auu;

NpeIBUIETh TPYIAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh TMpPU pEIICHWU 3a7add, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JAHHBIX, HAHJCHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YNbTaTa LN U YCIOBHIM, OOBACHATh MPUUUHBI TOCTHXKEHUS WU
HEIOCTHKCHHUS ~ PE3YJIbTAaTOB  JCATEIbHOCTH, HAXOMUTh  OIMMOKY, JaBaThb  OIICHKY
npUOOPETEHHOMY OMBITY.

INMPEIMETHBIE PE3YJIBTATHBI

OcBoeHne yueOHOTO Kypca «Anredpa W Hayala MaTeMaTUYECKOTO aHajdn3a» Ha YpPOBHE
cpemHero odmiero oOpa3oBaHUs JOHKHO O0ECIEYNBATh TOCTHKEHUE CICAYIOMNUX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTAaTOB:

YpaBHeHUsI M HEpaBEHCTBA

[IpuMmeHsTh CBOWCTBAa CTENEHW s MpeoOpa3oBaHUs BBIPAKEHUH; OMEpUPOBATH
MOHATHSMH:  TIOKa3aTeIbHOC YPaBHCHHE W  HEPABCHCTBO;, peIIaTh OCHOBHBIC  THITBI
MOKAa3aTeIbHBIX YPAaBHEHU U HEPABEHCTB.



BoimonuaTe mpeoOpa3oBaHusl BBIPAKEHHUM, COAEpXKAIIUX JOrapu(Mbl; ONEPUPOBATH
MNOHATUSIMM: JIOTapU(PMHUUECKOE YpaBHEHHME U HEPABEHCTBO; pElIaTh OCHOBHBIE THIIbI
JOrapu(pMHUECKUX YPAaBHEHUN 1 HEPABEHCTB.

Haxonuth penieHust IpoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHEHHBIX YPaBHEHUHN U €€ pelIeHUE; UCII0JIb30BATh
CUCTEMY JINHEWHBIX YPABHEHHM JIJIS1 PEILICHMS IPAKTUYECKUX 3a/1a4.

Haxonuts pemieHus NpocTenmmx CUCTEM U COBOKYITHOCTEW PallMOHAJIBHBIX YPABHEHUN U
HEPaBEHCTB.

MogenupoBaTh peaqbHbIE CHTYyallMd Ha S3bIKE aireOphl, COCTABISATH BBIPAKCHHS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 0 YCJIOBUIO 3aJa4M, UCCIIEI0BATh IIOCTPOCHHBIE MOJEIIHN C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U rpapuKu

OnepupoBaTh MOHATUSMH: MEpPUOANYECKas (YHKLIUSA, TPOMEKYTKH MOHOTOHHOCTH
GyHKIMHM, TOUYKU 3KCTpeMyMma (YHKIIMH, HauOoJblllee W HAauMEHbIIee 3HaYeHUs (YHKIUU Ha
IPOMEXYTKE; UCTIONB30BATh MX JJISl UCCIIEOBaHUS (PYHKIIMH, 3aJaHHON rpaduKkom.

OnepupoBaTh  MOHATHSMH:  TpadUKH  TOKa3aTeNbHOW,  Jorapu@Muueckoil  u
TPUTOHOMETPHUYECKUX (PYHKIHI; N300pakaTh X Ha KOOPIUHATHOM IIOCKOCTH M HMCIOJIB30BAThH
JUISl pELLICHUs YPABHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAWHATHOM IIIOCKOCTH TpauKd JUHEWHBIX YpaBHEHUH W
MCIIOJIb30BATh UX /IS PEIICHHS CUCTEMbI TUHEHHBIX YPABHEHUH.

Hcnonp3oBare rpaduku QYHKIMH I UCCICTOBAHMS TPOIECCOB M 3aBHUCHMOCTEH W3
JIPYTUX y4EOHBIX TUCIUILINH.

Hauyana mareMaTH4ecKkoro aHajimusa

OnepupoBaTh  MOHATHSIMH:  HENpepbIBHAS  (QYHKIMSA;  NPOU3BOAHAs  (YHKIUY;
UCTIOJIF30BaTh TE€OMETPUYECCKHIA U (PU3UIECKUI CMBICI IIPOU3BOJHOM ISl PEIICHHS 3a/1a4.

HaxoauTth mpou3BOIHBIE 3JEMEHTAPHBIX (PYHKIMMA, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonp30BaTh MPOU3BOAHYIO JJsi HUCClenoBaHUS (QYHKIMM Ha MOHOTOHHOCTb U
AKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIEOBAHMS K TOCTPOEHUIO I'pauKOB.

Hcnonb30BaTh NpOM3BOAHYIO IJIs1 HAXOXKACHUS HAWIIYYILEro PELICHUs B MPUKIAIHBIX, B
TOM YHCJIE€ COLIMAIbHO-3KOHOMHYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMH: MEPBOOOpa3Has U UHTErpai; MOHUMAThb T€OMETPUYECKUN U
(bu3nyecKkuil CMbICIT UHTETrpaa.

Haxonuthk nmepBooOpasHble 37€MEHTapHBIX (DYHKIIHI; BBIYUCIATH MHTErpall 1o (Gopmyie
Hprorona—JleiiOnura.

Pemate nmpukiaaHble 3a1a4i, B TOM YUCIIE COLMAIbHO-?PKOHOMHUYECKOTO U (hU3MYECKOTO
XapakTepa, CpeICTBAMU MaTEMaTHUECKOI0 aHalInu3a.

OcBoenne ydeOHOro Kypca «l'eoMeTpusi» Ha ypOBHE cCpelHEero oOIero oOpa3oBaHUS
JOJKHO 00ecreunBaTh JOCTHKEHUE CIEAYIOUINX MPEIMETHBIX 00pa30BaTeIbHbIX PE3YIbTATOB:

OnepupoBaTh MOHATUSIMU: LWIAHpUYECKas IIOBEPXHOCTB, oOpazyromiue
LWIMHIPUYECKON OBEPXHOCTH; LIMJIMHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIoLie KOHUUECKON
MOBEPXHOCTH, KOHYC; ChepruuecKas IOBEPXHOCTb.

Pacnio3naBats Tena BpameHus (MUIUHIP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOJTyYSHUS TeJl BPALLCHHUS.

KnaccudumupoBars B3auMHOE pacmoioskeHHe CPephl U TIIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHME CETMEHTA, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME MIAPOBOTO CJI0S, BBICOTA MIAPOBOTO CJIOST; IAPOBOM CEKTOP.

Boruncnare o0bEMBI U TUIOIIAAM MOBEPXHOCTEH Te BpAIIECHUs, T€OMETPUUYECKUX Tel C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh MOHATUSMHU: MHOTOTPaHHMK, BIIMCAHHBIM B cepy M OMHCAHHBIA OKOJIO
cdepsl; cdhepa, BIMCaHHAs B MHOTOTPAHHUK UJTU TEJIO BPAIlIEHUS.



BbYncnsaTe COOTHOIICHUS MEXKIY IUIOMIAIIMU TOBEPXHOCTEH M 00bEMaMu MOJO0OHBIX
TelL.

N300paxkaTh n3ydaemble (GUTypbl OT PYKM M C TIPUMEHEHHEM IPOCTBHIX YEPTEKHBIX
UHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIC) IJIOCKUE YEPTEKHU U3 PHCYHKOB IMPOCTHIX 00BEMHBIX (DUTYP: BUJ
CBepXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPALICHUSI.

W3BnexaTb, HHTEPIPETUPOBATh U MPEOOPA30OBBIBATh UH(OPMAIIHIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (UTypax, MPEACTaBICHHYIO Ha YEPTEKAX U PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBIMOMHATE 1E€HCTBUS CIOKEHHS BEKTOPOB, BBIYUTAHNS BEKTOPOB M YMHOXKEHHUSI BEKTOpa
Ha YUCI0, OOBSICHATH, KAKUMH CBOMCTBaMHU OHHU 00J1a/1al0T.

[IpuMeHsaTh MpaBUIIO MapaieIenunesa.

OnepupoBaTh NOHATUSAMU: JI€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP, MOJIYJb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOl MEXIY BEKTOpaMH, CKaIIPHOE
IPOM3BEACHUE BEKTOPOB, KOJUIMHEAPHBIC M KOMIUIAHAPHBIE BEKTOPHI.

Haxoaute cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEX/Y BEKTOpaMH,
CKaJIApHOC MPOU3BCACHUC, PACKIIAABIBATE BEKTOP 11O ABYM HCKOJIJIMHCAPHBIM BEKTOpPAM.

3aaBaTh IUIOCKOCTh YPAaBHEHUEM B IEKapTOBOM cHCTEMe KOOPAMHAT.

[lpumensTe reomerpuueckue (akTBl Ui PEHICHHS CTEPEOMETPUYECKHX — 3ajad,
IPEAIOJIarafolMX HECKOJIBKO IAroB PEIICHHs, €CIH YCIOBUS NPUMEHEHHs 3aJaHbl B SIBHOM
dbopwme.

Pemate mpocTeiimme reoMeTpu4ecKue 3a1a4 Ha IPUMEHEHNUE BEKTOPHO-KOOPIMHATHOTO
MEeToJa.

Pemare 3amaum Ha JOKa3aTeIbCTBO MAaTEMAaTHYECKUX OTHOLICHUH W HAXOXKICHUE
TCOMECTPHUICCKUX BCIWYHH I10 06pa3uaM WM ajJiropuT™MaM, MpUMCEHAA M3BCCTHBIC MCTOAbI IpPU
pELICHUH CTaHIAPTHBIX MATEMaTUYECKUX 3a7ad.

IIpuMeHATs mpocTEeHIINe NPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKHUX 3a/1a4.

IIpuBoauTe IpUMEPB MATEMATHYECKUX 3aKOHOMEPHOCTEM B TIPUPOJE H IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

IIpuMeHATh NOJIy4EHHBIE 3HAHMS HA NPAKTUKE: aHAJIU3UPOBATh PEAIBHBIE CUTyalUud U
OpPUMEHATh M3Y4YEHHblE TOHATHA B  TpolLlecCe TMOMCKAa  pEHIeHHs  MaTeMaTH4eCKU
chopMynUpPOBaHHON MPOOJIEMBbI, MOJEIMUPOBATh pEATbHBIE CUTyallUd Ha SI3bIKE TC€OMETPHH,
UCCIIeIOBaTh MOCTPOEHHBIE MOJENU C HMCIOJIb30BAaHMEM I€OMETPUYECKHUX TOHSATHH U Teopem,
arrapara aﬂre6pr,1; pemiaThb MPAKTUYCCKUEC 3aa4u, CBA3AHHBIC C HAXOXICHUEM I'COMETPHUICCKUX
BEJIMYMH.

OcBoenne yueOHOro Kypca «BeposiTHOCTh M CTaTUCTHKa» Ha YPOBHE CPEIHEro OOILEero
00pa30BaHus JOJDKHO OOecCleurBaTh JOCTH)KEHUE CIEAYIOIUX MPEeAMETHBIX 00pa3oBaTelbHbIX
pe3yIbTaToB:

CpaBHMBAaTh BEpOSTHOCTH 3HAYCHMH CIy4aiHOM BEIMYHMHBI MO PaCIpeNeIeHUuI0 WIH C
MMOMOIIBIO JUArpaMM.

OnepupoBaTh TMOHATHEM MaTEeMAaTUYECKOTO OKUIAHUSA; TPHUBOJUTH TPUMEPHI, Kak
MPUMCHACTCA MATEMATHUYCCKOC OXHUIAHUC CJ'Iy‘IaI\/IIHOI\/'I BCJIMYMHBI HAXOAUTh MaTEMaTHYECKOC
O’KUJIaHUE 110 TaHHOMY PaCIpeesICHHIO.

Hmetsb mpencraBieHne o 3aKOHe OOJBIINX YUCETT.

Hmets nmpeacTaBieHne 0 HOpMaJIbHOM PaclpeeIeHUH.



COJAEP)KAHUE

11 KUIIACC
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

Yucia 1 BLIYMCICHHUA

Harypanbnsle u nensie yucna. [Ipu3Haku qeIMMOCTH HEIbIX YUCEIL.
CreneHsb ¢ paMOHAIBHBIM ITOKa3areaeM. CBONWCTBA CTEIICHH.
Jlorapudm uncna. JlecaTHUHbIE U HATYypaJIbHBIC JIOTAPH(PMBI.

YpaBHeHUs M HEpaABEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIIUX JIOTapUPMBI.

[TpeoOpa3oBaHue BBIPAKEHUN, COACPIKALINX CTEIEHH C PALlMOHAIBHBIM IIOKA3aTEIEM.

ITprMepBl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aTenbHbIC ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA.

CucreMbl JTUHEHHBIX ypaBHEHMH. PelieHue npukiaaiHbIX 3a/ad C MOMOLIbIO CHUCTEMBI
JUHENHBIX YpaBHEHUH.

CucreMbl ¥ COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMeHeHNnEe ypaBHEHHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTeN HayKu U peanbHON )KU3HU.

DyHKIUH U TpagUKH

Oynkuus. Ilepuonnueckue  QyHkuuu. IlpomMexyTku  MOHOTOHHOCTH — (YHKLHUH.
Makcumymbl 1 MUHUMYMbl (yHKUuu. HaunOonbliee M HauMeHblllee 3HAYEHHE (QYHKIMMU Ha
IIPOMEXKYTKE.

Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U TpauKH.

[Toka3zarenbHas u norapudpmudeckas GyHKIUU, X CBOHCTBA U Tpa(UKH.

Ucnionp3zoBanue rpadukoB PyHKIUHN 11 pEIICHUS] YPABHEHHU I U IMHEWHBIX CUCTEM.

Hcnonb3oBanue rpadukoB (YHKUMH U HCCIEAOBAaHUS MNPOLECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEIMETOB U peaTbHON KU3HU.

Hauyana mareMaTH4yeckoro aHajimsa

HenpepsbiBable GpyHKIMN. MeTOA HHTEPBAIOB /JIs pEIlIeHUs] HEPABEHCTB.

[TpousBoanas ¢pyHkiuu. ['eomeTprueckuii 1 GU3NIECKUI CMBICI TPOU3BOIHOM.

[Tpou3sBosHbIe 3reMeHTapHBIX (QyHKIMHA. DOpPMYIIBI HaXO0XKJIEHHUsS MPOU3BOAHON CyMMBI,
MIPOU3BENICHUS U YaCTHOTO (PYHKLIUH.

[TprMeHeHHe MPOU3BOAHOM K UCCIEI0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxaenne HanbombIIero 1 HaMMEHbILIEr0 3HAYeHUs] PYHKIIMM Ha OTPE3KE.

[IpuMeHeHne NPOU3BOMHOM A HAXOXKACHMS HAWIYUIIEr0 PEUIEHHWs B IHPHUKIAIHBIX
3ajavax, IS OIlpeiesIeHHs] CKOPOCTH Mpolecca, 3aJaHHOr0 pOpMYJION WIH TPapUKOM.

[TepBoobOpaznas. Tabauma nepBooOpa3HbIX.

Wuterpan, ero reoMeTpuyeckuii M (Qu3MUECKuil cMbIcia. Bbluncienue HHTErpaia 1o
dbopmyne Hetorona—JleliOnuna.



11 KJIACC
«TEOMETPUSI»

Tesa BpaleHus

[MunuHapuueckas MOBEPXHOCTh, O0O0pa3ylolMe IWIMHIPUUYECKONH MOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepxXHOCTH. L{MmuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
OCb; IJIOIIaAb OOKOBOM M MOJHON MOBEPXHOCTH.

Konnueckasi MmMoBepXHOCTb, OOpa3yroliie KOHUYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKkol mnoBepxHOcTH. KoHyc: ocHOBaHMe M BeplIMHA, OOpa3ymoluas M OCh; IUIOIIAIb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yoliue W BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: meHTtp, paamyc, AUaMETp; IJIOLIAAb IMOBEPXHOCTH cdephl. B3aumnoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas IIOCKOCTh K cdepe; miouanb chepsl.

N3o00pakeHue e BpalieHus: Ha II0CKocTU. Pa3BépTka LUIUHIpa U KOHYCA.

KoMOuHanuu Ten BpamieHus ¥ MHOTOTPAaHHHKOB. MHOTOTPaHHUK, ONHCAHHBIA OKOJIO
cdepsr; chepa, BOHCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsitue o0 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00béMe
MPSIMOYTOJIBHOTO Tapaiiesienumnena u cieactsus u3 He€. O0béM nmmmmHIpa, KoHyca. O0bEM
nrapa ¥ 1iomaib cepsl.

[TonoGuble Tema B mpoctpaHcTBe. COOTHOUICHHS MEXAY IUIOUIAIIMHU TOBEPXHOCTEH,
00BéMaMu ITONOOHBIX TEI.

Ceuenust mwimMHApa (MapauielbHO W NEPHEHAMKYJISIPHO OCH), CEYCHHS KOHyca
(mapaenbHOe OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BexkTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu u B mpocTpancTBe. Cl0KeHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uuncio. PasjoxkeHue BekTOpa IO TpEM HEKOMILIaHApHBIM BekTopam. IlpaBuio
napajuienenunena. Pemenne 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM MTPaBWJI JEHCTBHUI C BEKTOpaMHU.
[TpsimoyronbHast cucreMa KOOpAMHAT B mpocTpaHcTBe. Koopaunatsl Bektopa. IIpocreiimme
3a7layl B KOOpJAMHATax. Yroil Mexay BekTopamu. CkalsgpHOEe NpPOU3BEICHHE BEKTOPOB.
Borunicnenue yrioB MexAy NPSMBIMH U IUIOCKOCTAMHU. KOOpIuHATHO-BEKTOPHBIA METOJ MpH
pELIEHNN TEOMETPUYECKUX 3a/1ay.

11 KJIACC

«BEPOATHOCTDb U CTATUCTUKA»

UucioBble XapakTEPUCTUKH  CIIy4alHBIX BEJIIMYMH: MAaT€MaTU4ECKOE  OKHUIAHHUE,
JUCIIEPCHUS U CTAHIAPTHOE OTKJIOHEHME. [IpruMephl IpUMEHEHNsT MaTEMAaTUYECKOTO 0KUAAHUS, B
TOM YHCJIE B 3aJjayaXx M3 IIOBCEJHEBHOM >KU3HU. MaremaTuyeckoe OXHJIaHHE OWHApHOU
CIy4yalHOM BENWYMHBL. Maremarndeckoe OXHUJAHWE CYMMBbl  CIIy4allHbIX  BEJIMYUH.
MaremaTHuecKoe 0’KUAAHNE U JUCTIEPCUS TEOMETPHUECKOT0 U ONHOMUAIBHOTO paclpeieleHui.

3akoH OOJIBIIUX YMCEN U €ro poJib B Hayke, MpUpojae U obmiectBe. BoiOOpouHBI MeTON
UCCIIE0OBAHUMN.

[Ipumepsl HENpPEpBIBHBIX CIyYalHbIX BeIWYMH. [IOHATHE O IUIOTHOCTH paclpeiesIeHHUs.
3amaud, MPUBOAALIME K HOPMaJIbHOMY pacnpeneneHuto. IloHsatme o HopMaJbHOM
pacupeieseHn .



TEMATHYECKOE IINTAHUPOBAHUE

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

JuaexkTpoHHble (HU(pPOBbHIE)

Ne i/ KonrpoJsbnsie | IIpakruyeckue
MPOrpaMmmbl Bceero o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoTshI
«AJIredpa U HAYAJIa MATEMATHYECKOT0 aHAJIN32)»
CreneHb ¢ paliMoOHaIbHBIM
1 nokasareieM. IlokazarenrHas 12 1 5 https://resh.edu.ru/subject/lesson/5627/
¢dbynknus. [TokasarensHble ypaBHEHUS
1 HEpaBEHCTBA
Jlorapudmugeckas KIHA.
pud ynxu https://resh.edu.ru/subject/lesson/4155/
2 Jlorapudmuueckue ypaBHEeHUS U 17 1 3
HEpPABEHCTBA
https://resh.edu.ru/subject/lesson/3993/
5 WHuTerpan u ero npuMeHeHus 9 1
https://resh.edu.ru/subject/lesson/4124
6 CucreMsl ypaBHeHU 12 1 1 il Lot : :
g [ToBTOpenue, 06001IEHNE, 18 1
cucTeMAaTU3aIus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 68 5 6
PA3JIEJTY
«I'eomerpusa»
https://resh.edu.ru/subject/lesson/4906
1 Tena Bpamenus 12 2 o e : :
https://resh.edu.ru/subject/lesson/4910
2 O0BEMBI TEN 5 1 os:// [subject/ ! /



https://resh.edu.ru/subject/lesson/5627/
https://resh.edu.ru/subject/lesson/4155/
https://resh.edu.ru/subject/lesson/3993/
https://resh.edu.ru/subject/lesson/4124/
https://resh.edu.ru/subject/lesson/4906/
https://resh.edu.ru/subject/lesson/4910/

BexTops!l 1 KOOpIMHATEI B

https://resh.edu.ru/subject/lesson/6083/

10 1 2
IIPOCTPAHCTBE
[ToBTOpenue, 060061IeHNE, 7 1 https://resh.edu.ru/subject/lesson/4911/
cucTeMaTu3alus 3HaHu|
OBLIEE KOJIMYECTBO YACOB I10 34 3 4
PA3IE]TY
«BeposITHOCTDH H CTATHCTHKAY
Craructrueckas o0paboTKa TaHHBIX 4
. https://resh.edu.ru/subject/lesson/4079/
[Ipocreiinire BepOSTHOYTHBIC 331241 4 1
Coueranus U pa3MenIeHust 3 1
https: h.edu. biject/I 6119
®opmymna bunoma HeroToHa 2 ps://resh.edu.ru/subject/lesson/ /
HopwmanbHoe pacnipenenenus 2 1
[ToBTOpEeHue, 06001IeHNE 1 19 ) https://resh.edu.ru/subject/lesson/1565/
CHCTEMAaTH3aIUs 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 34 5 3
PA3JIEITY
BIIEE KOJIMYECTBO YACOB IT
OBII] OJ1 CTBO YACOB I10 136 10 13

[TPO'PAMME
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