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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA [TPOI'PAMMBI
IO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA30BAHUA

N3ydeHne MaTeMaTHKH Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMs HAIIPABJICHO HA JOCTHKCHUC
0OyJaIONTUMUCS JIMYHOCTHBIX, METAaNpPEIMETHBIX U MPEAMETHBIX O00pa30BaTCIBHBIX PE3YJIbTATOB
OCBOEHUS y4EOHOI0 IIpeIMeTa.

JUYHOCTHBIE PE3YJIBTATbBI

B pesynprate wu3ydeHuss MaTeMaTUKH Ha YpPOBHE CpemHero oOmiero oOpa3oBaHuUsi y
oOyuaronierocs OyayT cOpMUPOBAHBI CIICAYIONTUE IMIHOCTHBIC PE3yIbTATHI:
1) rpaIaHCKOr0 BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTh TPAXKIAHCKOW MO3HUIIMU 00YJaIOMIErocsi Kak akTUBHOTO UM OTBETCTBEHHOTO
YJI€Ha POCCHICKOTO OOIIEeCTBa, MPEACTABICHUE O MAaTeMAaTHYECKUX OCHOBaX (YHKIIMOHHUPOBAHUS
Pa3IUYHbIX CTPYKTYp, SIBJIEHHM, Mpoluexyp rpa’kJaHCKoro oOrmiecTBa (BBIOOPHI, OMPOCHl U JIPYroe),
yMEHHE B3aMMOJICHCTBOBATh C COIMAIBHBIMU HMHCTUTYTAMH B COOTBETCTBUHM C UX (QYHKIUAMH U
Ha3HAUYCHHEM,

2) NAaTPUOTHYECKOT0 BOCITUTAHMS:

c(OPMUPOBAHHOCTh POCCUICKON I'paAaHCKOW MJIEHTUYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOSIIIEMY POCCHICKOM MaTEMAaTHUKH, I[IEHHOCTHOE OTHOIIEHUE K JOCTUKEHHSIM POCCUUCKUX
MAaTE€MAaTUKOB U POCCHUICKON MaTEMAaTHUYECKOMW IIKOJbI, UCIOJIb30BAHUE 3TUX JOCTHKEHUW B JIPYTrHX
HayKax, TeXHOJIOTHUAX, chepax IKOHOMHUKH;

3) JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAaHUE JTYXOBHBIX IIEHHOCTEH POCCHUICKOTO Hapojaa, cCPOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HaHUs, STUYECKOTO MOBEACHHUS, CBI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAyKU U
JESATETHHOCTBIO YUEHOTO, OCO3HAHWE JIMYHOTO BKJIaJIa B IOCTPOCHHUE YCTOMYHUBOTO OYAYIIIETo;

4) >cTeTH4eckoro BOCHUTAHMUSI:

ACTETUYECKOE OTHOIICHUE K MHUpPY, BKJIIOYAsl SCTETUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aja4, peHIeHUuH, pPACCYKIACHHH, BOCHPHUHUMYHBOCTh K MAaTEMaTHYCCKUM AacCIICKTaM
pa3IMYHBIX BUJOB UCKYCCTBA;

5) ¢puzuueckoro BocnuTaHMs:

c(hOpMUPOBAHHOCTh YMEHHSI NMPHUMEHATh MaTeMaTHYECKHE 3HAHUS B WHTEpEcax 370pPOBOTO U
0e30omacHOTO 00pa3a KU3HHM, OTBETCTBEHHOE OTHOIIEHHUE K CBOEMY 3JI0POBBIO (3I0POBOEC MHUTAHHE,
cOalaHCUPOBAHHBI PEKHUM 3aHATUNA W OTHbIXA, PETryJsipHas (u3HYecKas aKTUBHOCTBH), (DU3UUYECKOE
COBEPIICHCTBOBAHKE MIPHU 3aHATHUSAX CIIOPTUBHO-030POBUTEIBHOM JAEATEIBHOCTHIO;

6) TpymoBoro BocnuTanus:

TOTOBHOCTh K TPYIy, OCO3HAHHE IICHHOCTH TPYIO0JIIOOUsl, MHTEpEC K pa3Iu4HbIM cdepam
npodeccHoOHAIbHON JesTeNbHOCTH, CBSI3aHHBIM C MaTEeMaTHUKOM U €€ NPUIIOKEHUSMHU, YMEHUE
COBEpIIaTh 0CO3HAHHBIN BHIOOP Oyayiel mpodeccu U pean30BbIBaTh COOCTBEHHBIE >KH3HEHHBIE
IUIaHBI, TOTOBHOCTh M CIOCOOHOCTH K MaTeMaTHYeCKOMY OOpa3oBaHUIO U caMOOOpa30BaHUIO Ha
MPOTSHKEHUM BCEW KU3HHM, T'OTOBHOCTh K AKTHUBHOMY YYAaCTHIO B PEIIEHUMH MPAKTHUUECKHX 3adad
MAaTeMaTHYECKOU HaNpaBIEHHOCTH;

7) IKOJIOTHYECKOIr0 BOCIIUTAHUS:

cOPMUPOBAHHOCTh ~ JKOJOTMUYECKOM  KYIbTYpbl, TOHHUMAaHHE  BIUSHHUS  COLMAIBHO-
HKOHOMMUYECKUX MPOIECCOB HA COCTOSIHUE MPUPOIHON U COLMATBHON CpPE/Ibl, 0CO3HAHKE TI00aIbHOTO
XapakTepa HKOJOTMYeCKUX MpoOieM, OpHEeHTalus Ha MPUMEHEHHE MaTeMaTU4YecKUX 3HAHUM Uis
pelieHus 3aa4d B 00JacTH OKPYXKAIOIIEH Cpe/ibl, TIIaHUPOBAHKUE MOCTYIKOB M OLIEHKH X BO3MOXKHBIX
MOCJIEACTBUH JJIs1 OKPYXKAIOILEH CPEeIbl;

8) LHEHHOCTH HAYYHOI0 MO3HAHHUS:
c(hOpPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS

HAayKu MU 06H.ICCTBCHH01>1 IMPAKTUKH, TOHUMAHUC MaTeMaTH4eCKOM HAaYyKHN Kak cq)epm YeJI0BEYECKOM
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NEATENbHOCTH, 3TANOB €€ Pa3BUTHUA U 3HAYMMOCTU JUIS Pa3BUTHS LMBUIN3ALUHY, OBJIAJACHHUE S3BIKOM
MaTeMAaTUKX W  MaTEeMaTU4YeCKOM  KyJbTypOM Kak CpEIACTBOM IIO3HAHUsS MHPA, TOTOBHOCTh
OCYLIECTBJIATD IIPOCKTHYIO U UCCIIEN0BATENIBCKYIO I€ATEIbHOCTh HHAUBUIYAJIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

B pe3ynpTaTe 0CBOEHMSI IPOrpaMMBbl 110 MaTEMaTUKE Ha YPOBHE OCHOBHOTI'O 00111ero 00pa3oBaHus
y oOyuatomerocst OyayT chOpMHpPOBAaHBI METANPEIMETHBIE PE3YJIbTAThl, XapaKTEPU3YIOLINECS
OBJIaICHUEM YHUBCPCAJIbHBIMU IIO3HaBaTCIbHBIMHA [[GﬁCTBI/I?IMPI, YHUBCPCAJIbHBIMU
KOMMYHHUKATHBHBIMU IlGIZCTBI/ISIMH 1 YHUBCPCAJIbHBIMU PETYJIATUBHBIMU I[GﬁCTBPI?IMI/I.
Ilo3naBaTenbHBbIe YHMBepcabHbIe YueOHbIe eHCTBUSA
ba3oBrble 1oruyeckue neicreus:

BBIABJIATE U XaPaKTCPHU30BATH CYHICCTBCHHBIC IMMPHU3HAKU MATCMATHUYCCKUX 06’I)€KTOB, HOHSITPII7[,
OTHOIIEHUH MEXJIy MNOHATUAMH, (OpPMYIHpOBaTh ONpPENENECHUsS MOHSITHH, YCTaHaBINBATh
CYLIECTBEHHBIH MpPHU3HAK KJIAacCU(UKALMU, OCHOBaHUS JUId 00OOIIEHHS] U CPaBHEHUS, KPUTEPUU
IIPOBOJMMOTO aHAJIM3a;

BOCIIPUHUMATh, (OPMYJIUPOBATb U MPEOOpPa3OBBIBATh CYXKJACHUA: YTBEPIUTENIbHbIE U
OTPULATCIIBHBIC, CIUHUYHBIC, YHACTHBIC U O6HII/IG, YCJIOBHEIC,

BBIABJIIATE MATEMATUYCCKUE 3aKOHOMCPHOCTH, B3aMMOCBA3M W IIPOTHUBOPCUUA B (1)aKTaX,
JaHHBbIX, Ha6J'IIO)IeHI/I5[X u YTBECPKIACHUAX, npeainaratb KPpUTCpUU [JI BBIABJIICHUSA
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

ACIaTb BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTUKH, JOCAYKTHUBHBIX W HWHAYKTHUBHBIX
YMO3aKIO4YEHUH, YMO3AKIIOUYEHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENILHO JOKA3aTeIbCTBA MATEMATHUECKUX YTBEPKICHHUU (NPSMbIE W OT
MPOTHBHOTO), BBICTPaWBaTh apryMEHTAIMIO, MPUBOJUTH MPUMEPBI H KOHTPIPUMEPBI, 000CHOBHIBATH
COOCTBEHHBIC CY)KJICHUS M BBIBOJIBI;

BBIOMpATh CHOCOO pemieHusl y4eOHOW 3amaur (CpaBHMBATh HECKOJBKO BApUAHTOB DEIICHUS,
BBIOMPATh HAHOOJIEE MOIXOAAINI ¢ YIETOM CaMOCTOSITETIHHO BBIJICIICHHBIX KPUTEPUER).

Ba3oBble ucciienoBarebCKHe JeHCTBHSA.
HCIOJIB30BATh BOIIPOCHI KaKk  MCCIEA0BATEIbCKUN HHCTPYMEHT MMO3HAHHS,
(dhopMyIUpOBaTh BOIPOCH], (PUKCHUPYIOIIKE MPOTUBOPEYHE, MPoOIeMy, yCTaHABIUBATh HCKOMOE
naHHOE, (GOPMHPOBATH TUIIOTE3Y, APT'YMEHTUPOBATH CBOIO MO3UIINI0, MHEHHUE; TIPOBOJANTH
CaMOCTOSTEILHO CIUJTAHUPOBAHHBIN AKCIIEPUMEHT, HCCIIeIOBaHue
[0 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4YEeCKOTO OOBEKTa, SIBJICHHS, IPOIECCa, BBISBICHUIO
3aBUCHMOCTEH MEXly 00bEKTaMu, SBJICHHUIMH, TPOLIECCaMU;

CaMOCTOSITENIbHO (POpPMYIHPOBaThH OOOOIIEHHS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO
HAOIO/ICHUS, WCCIEOBAaHMS, OLEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX pE3ylIbTaTOB, BBIBOJAOB H
0000I11IeHMI;

MIPOTHO3MPOBATh BO3MOYKHOE pPa3BUTHE IPOIIecca, a TAaKKe BBIABUTATh IPEIIOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Padora ¢ nndopmanmeii:

BBISABJIATE Je(pUUUTH MH(GOpPMAIMHU, JaHHBIX, HEOOXOOUMBIX Ul OTBETa Ha BONPOC M IS
peleHus 3a/1auu;

BBIOMPATh MH(POPMAINIO U3 UICTOUHUKOB Pa3IMYHbIX TUIIOB, aHATU3UPOBATh, CHCTEMATU3UPOBATh
U MHTEPIPETUPOBATh MH(POPMAIMIO pa3IMYHBIX BUAOB U (GOPM NpeICTaBICHHS;

CTPYKTYpUpPOBaTh MH(POPMALUIO, MPEACTaBIATh €€ B Pa3INYHBIX (opMmax, HUIIOCTPUPOBATH
rpaduyuecKy;

OLICHUBATh HAAEKHOCTh HMH(GOpPMAIMU TIO CaMOCTOSITENBHO CPOPMYIUPOBAHHBIM KpPUTEPUSIM,
c(OPMYIMPOBAHHBIM CaMOCTOSTENIBHO.



KoMMmyHukaTHBHBIe YHHBepcajibHble y4eOHbIe eiCTBHS:

BOCIIpUHUMATL H q)OpMYHI/IpOBaTb CY)XKIACHHUA B COOTBCTCTBHMU C YCJIOBUSAMHU U LCIISIMU
OGH.ICHI/ISI, SACHO, TOYHO, 'PAMOTHO BBIpaXXaTb CBOIO TOYKY 3PCHUA B YCTHBIX M IMUCbMCHHBIX TCKCTAX,
JIaBaTh MOSICHEHMSI 110 X0y PELICHUS 3a/1a4i, KOMMEHTHPOBATh II0JIy4€HHBIN PE3YyJIbTaT;

B X0/JI€ 00CYKAEHHs 3371aBaTh BOIIPOCHI 0 CYIIIECTBY OOCYKAaeMOH TeMbl, IPOOJIEMbI, PeIIaeMoil
3aa4M, BBICKA3bIBaTb HACHU, HALCICHHLIC Ha IOHUCK PCHICHUA, COIOCTABJIATH CBOU CYXACHHUA C
CYXKACHUAMU OPYIrUX YYaCTHUKOB JUajiora, O6Hap}I)KI/IBaTI) pasimyue U CXO0ACTBO HOBI/IIII/If/'I, B
KOPpEKTHOH opme (HGopMyITHpOBaTh pa3HOTIACHS, CBOU BO3PAKECHUS;

NpCACTaBJIATE PE3YJIbTAaThl PCIICHHUA 3aJdadd, OKCICPUMCEHTA, HCCICAOBaHUA, IIPOCKTA,
CaMOCTOSITEJIBHO BbIOMpATh (opMaT BBICTYIUIEHUS C y4ETOM 3ajad MIPE3eHTAalUd U OCOOEHHOCTEH
ayJIUTOpUH.

PeryisiTuBHbIEe YHUBepcaJIbHbIe y4eOHBIE NeiiCTBUSA
Camoopranu3zanms:

COCTABJISATH IUIAH, AITOPUTM PEIICHHS 3aa49H, BRIOHUPATh CIIOCOO PEHICHHS ¢ YUETOM MMEFOIIAXCSI
PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh H KOPPEKTHPOBATh BAPHAHTHI PEIIICHHH C
y4€TOM HOBOM HMH(OpMAIUU.

CaMOKOHTPOJIb, YMOIMOHAILHBII HHTEJIJIEKT:

BJIQJICTh HaBBIKAMH TO3HABATEIIBHON pedieKCHu Kak OCO3HAHMS COBEPIIAeMBbIX JCHCTBHHA W
MBICIIUTEIBHBIX TPOIECCOB, MX PE3YJIbTaTOB, BIAJETh CIHOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
TpoIiecca M pe3yJsibTaTa pelieHrs] MaTeMaTHIeCKON 3a]1auu;

MIPEIBHJIETH TPYAHOCTH, KOTOPBIC MOT'YT BOSHHKHYTH ITPHU PEIICHUH 33]Ia4H, BHOCUTH KOPPEKTHUBBI
B JICATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, NAHHBIX, HAWICHHBIX ONIMOOK, BBISIBICHHBIX
TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBHUSIM, OOBSICHATH MPUYHUHBI JOCTHKCHHS HITH
HEJIOCTIDKEHHS PE3yIbTaTOB JNEATEILHOCTH, HAaXOJWUTh OMIMOKY, JaBaTh OIICHKY NPHOOPETEHHOMY
OTIBITY.

CoBMecTHasl 1eATeTLHOCTD:

MMOHUMATh ¥ KCII0JIb30BaTh MPEUMYIIECTBA KOMAHTHOW U MHANBUAYAITLHOM paOOTHI IIPU PEIICHUH
y4eOHBIX 3a/1a4, IPUHUMATH [1€J1b COBMECTHOH JIESTEILHOCTH, TNIAHUPOBATh OPraHU3AIIMI0 COBMECTHOMN
paboThI, pacrpeneyiaTh BUIBI padOT, OTOBAPHBATHCS, OOCYKIATh MPOLECC M PE3ysibTaT padoTHl,
0000111aTh MHEHHUS HECKOJIbKUX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX ¢opMax paboTel (0OCYyKIeHHUS, OOMEH MHEHUMH, KMO3TOBBIC
IITYPMBI» U HHBIE), BBIIOJIHATH CBOK YacTh pabOThl M KOOPJMHUPOBATH CBOU JCHCTBUS C JPYTMMHU
YJieHAMH KOMaHJIbl, OIICHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOMIMA TPOJYKT IO KPUTEPHSIM,
CcOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSL.

INPEAMETHBIE PE3YJIbTATBI

Hpe,[[MeTHLIC PE3YJIbTaThl OCBOCHHA IMTPOTrpaMMBbI IIO MATEMATUKC Ha 0a30BOM YPOBHEC Ha YPOBHC
CpCAHCTO O6IJ.ICFO 06pa30BaHI/I}I MMPEACTABJICHBI 1O T'OJaM O6y‘IeHI/IH B paMKax OTACIIbHBIX y‘Ie6HI>IX
KYPCOB B COOTBCTCTBYIOIIUX pa3ZciiaX MNpOrpaMMBbI 10 MAaTCMATHUKE.



PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»

COJAEPKAHUE OBYUYEHUA

10 KJIACC
Ymucia v BBIYUCICHUA

Pammonanbupie uncna. OOBIKHOBEHHBIE M JECATHYHBIC JPOOH, NPOIECHTHI, OCCKOHEYHBIE
MepuoANYEcKre JIpodu. ApudMeTndecKrue onepany ¢ paluoHATbHBIMU YUCIaMH, MPeoOpa3oBaHMs
YHUCJIOBBIX BbIpaxkeHUi. [Ipumenenune npoOell M NPOLEHTOB Ul pEIICHUs MPUKIAJHBIX 3ajad U3
Pa3JIMYHBIX OTpACIEH 3HAHUM U peabHOM KU3HU.

JleiicTBuTenpHbIe yncia. PanonanbHble U MppallMOHAIbHbIE YKciaa. ApudMeTrnyecKkue onepannun
C JEeWCTBUTENbHBIMU uuciaMu. [IpuOnk€HHbIE BBIYMCIEHUS, NpPaBUJAa OKPYTJICHHS, NPUKHUIKA U
OLICHKA PE3yJIbTaTa BIYUCICHUM.

Crenenp ¢ mensiM TmokazatesneMm. CranmapTtHas (opma 3amucu  JeHCTBUTEIBHOTO 4YHCIIA.
Wcnonb3oBanue  moaxonsauieil  ¢opMbl  3amUCH  JACWCTBUTENbHBIX  YHMCET JJS  pEIICHUs
MPaKTUYECKUX 337a4 U IPEICTaBICHUS JaHHbIX.

Apudmernueckuil KopeHb HaTypaibHOU creneHu. JleiictBus ¢ apudMeTH4eCKUMH KOPHSAMU
HAaTypaJbHOMN CTEIICHHU.

CuHyc, KOCMHYC M TaHIE€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI€HC
YHCIIOBOTO apryMeHTa.

YpaBHeHNsl U HEPABEHCTBA

ToxxaecTBa U TOXIECTBEHHbIE TPEOOPA3OBAHMSL.

[TpeoOpazoBanue TPUTOHOMETPUUYECKUX BBIpKEHU . OcHOBHbIE
TPUTOHOMETpHUYECKHEe (HOPMYIIbI.

YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellleHue HepaBeHCTBA. METOJ MHTEPBAJIOB.

Pemenue nienpix u 1poOHO-paIlMOHAILHBIX YPAaBHEHUN U HEPaBEHCTB. Permenne

UppalMOHAJIbHBIX YPaBHEHUI 1 HEPABEHCTB.

Pemenue TpuroHoMeTpuYECKX ypaBHEHUH.

[IpumeHeHue ypaBHEHU U HEPABEHCTB K PEIICHUI0 MATEMAaTHYECKHX 33/]1a4 U 3a/1a4 U3 PA3IUYHBIX
obJyacTeil HayKu U PeaIbHOW KU3HH.

DyHKUUM ¥ rpadpuKu

Oynkuus, cnocodbl 3amanus QyHkuuu. ['paduk dyHkuuu. BzaumHo obpaTtHble QyHKIHU.

Obnacte  ompeneneHus U  MHOXECTBO 3HAYCHUU byukuun. Hymm byHKIMU.
[TpomexyTku 3HAKOTIOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIINU.

CrenenHas (QyHKIMS C HAaTypalbHBIM U LIeJbIM TOKa3aTesneM. EE& cBoiictBa u rpaduk.
CpoiicTBa u rpaduK KOpHS N-Oi CTETICHH.

Tpuronomerpuyeckasi OKpy>KHOCTb, OIIpe/IeTICHHE TPUTOHOMETPUUECKUX (PYHKIUN YHCIOBOTO
apryMeHTa.

Hagana MmaTeMaTH4€CKOI0 aHAJIM3Aa
HOCHGHOB&TCHLHOCTI/I, CITOCOOBI 3aJlaHus TOCIEA0BaTeNbHOCTEN. MOHOTOHHEIE
IOCJICA0OBATCIbHOCTH.

Apugmernueckas U reoMerpuyeckas nporpeccuu. beckoHeuHo yObIBarolias reoMerpudeckas
nporpeccuss. Cymma OeckoHeYHO YyObIBaromlieil reomerpuueckoil mporpeccun. dopmyna CIOKHBIX
IIPOLIEHTOB. Vcrionbp30BaHNe NPOrpecCHH JUIsl PELIEHNs] pealIbHBIX 3aJad IIPUKIAIHOTO XapaKkTepa.

MHosKecTBa H JIOTHKA
MHoxecTBO, omnepanuu Haja MHOXKecTBamu. Jluarpammbl Oiinepa—Benna. Ilpumenenue
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TCOPCTUKO-MHOKCCTBCHHOTO allliapaTa i OIMMCaHuA pCaJIbHBIX NIPOLCCCOB U HBHCHHﬁ, Ipu pCICHUN
3a]1a4 U3 IpYrux yuyeOHbIX IIPEIMETOB.

Omnpenenenue, TeopemMa, CIEICTBUE, JOKA3aTEIbCTBO.
11 KJIACC

Yuciia v BHIYUCICHUA
Hatypanbnble u nensie yncina. [Ipuznaku nenumoctu nenbix uncesn. CTeneHs ¢
paloHaIbHbIM MoKa3areneM. CBOWCTBA CTENEHH.

Jlorapudm uncna. JleciTuuHbIe U HATYpaIbHBIE JOTAPU(MBI.

YpaBHeHHUs U HEPABEHCTBA

[IpeoGpa3oBanue BbIpa)kE€HUH, COIEPIKALIUX JIOTapU(PMBI.

[IpeoOpazoBanue BBIPaKECHUH, coJIepKaIux CTENEHU C  pauMOHAIBHBIM
ITOKA3aTEeJEM.

[IpuMepsl TpUroHOMETpUYECKUX HEpaBeHCTB. [Ioka3aTenbHbIe

YPaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHHs 1 HEpaBEHCTBA.

CucteMbl JTUMHEWHBIX ypaBHEHHU. PemieHne npuKIagHbIX 3a7ad C MOMOUIBIO CHUCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucreMsl M1 COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUIN M HEPABEHCTB.
[IpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIICHMI0 MAaTEMaTHYECKHMX 3aJad M 3a7ad
13 pa3IU4HbIX 00JacTel HAyKH U pealibHOM JKU3HU.

D yHKUUM U rpapuKu
Oynknus. [lepuonnueckne Gyakmuu. [IpoMexyTku MOHOTOHHOCTH (PYHKIMH. MaKCUMyMBI U
MUHUMYMBI (QyHKIMH. HanGompliee n HauMeHblllee 3HaueHHe (PyHKIIUU Ha IPOMEKYTKE.

Tpuronomerpudeckue GyHKIIMH, UX CBOMCTBA U TPapUKH.

[TokazarenpHass u jnorapupmuyeckas (YHKIHHA, UX CBOMCTBa W Tpaduku. Vcmomp3oBaHue

rpadukoB QyHKIWN AJ1s1 pelICHHs] YpaBHEHUN U IMHEHHBIX CHCTEM.

Hcnonb3oBanue rpagukoB GyHKUUN IS UCCIEIOBAHUS MPOLIECCOB M 3aBUCHUMOCTEHN, KOTOpPbIE
BO3ZHUKAIOT MPU PEUICHUH 3a/1a4 U3 APYTHX YUYEOHBIX MPEAMETOB U peaabHOU KU3HU.

Hauana MaTemaTH4yeckoro aHajimsa
HenpepriBubie ¢ynkuun. Meton HHTEpBaioB i perieHus HepaBeHCTB. [IpousBogHas
¢dbyakuuu. ['eomerpuuecknii 1 GU3NIECKUN CMBICIT POU3BOTHOM.

[IpousBoHbie 3neMeHTapHBIX QyHKIUNA. DOpMysIbl HAXOXKACHUS MPOU3BOTHONU CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKITUHA.

[Ipumenenre  TPOM3BOAHOM K HccieloBaHHWIO  (QYHKIMA  HAa MOHOTOHHOCTh |
sKcTpeMyMbl. HaxoxneHre HanOobIlero 1 HAaMMEHbIIero 3Ha4eHus (DyHKIIMU Ha OTPE3KE.

[IpumeHeHne MpoU3BOAHOM AJISt HAX0XK/ICHU S HAWTy4IlEero pelieHrs B IPUKIIAIHbIX 3a/lauax, s
oTpeieNieHus] CKOPOCTH Ipoliecca, 3aJaHHOT0 GOPMYIIOM UK TpaGUKOM.

IlepBooOpa3nas. Tabnuia nepBooOpa3HBIX.
WuTerpan, ero reomeTpuueckuii U ¢usndeckuil cMpici. Beluncnenue uHTerpana no gopmyse
Herorona—JleitbHuna.

INPEJMETHBIE PE3YJIbTATHI
K xonity o0y4yenus B 10 kjacce 00ydaroniuiics NoayIuT cleaAyroIne NpeMeTHbIE pe3yabTaThl:

Yucjaa 1 BLIYUCICHHUA:
OTIEpUPOBATH MOHITUSIMH: PAIlHOHATHHOE U ICWCTBUTEIHHOE YHCII0, OOBIKHOBEHHAS U IECATUYHAS
IpoOb, MPOLICHTHI,



BBITIOJIHATD apI/I(l)MeTI/IlIeCKI/Ie oncpanru ¢ paiuoOHaJIbHBIMU U I[GﬁCTBPITGJIBHBIMH YHCJIaMU,

BBITIOJTHATH TPUOTMKEHHBIEC BEIYUCIICHHS, UCTIOJB3Ys MIPABHUIIA OKPYITICHHS, JIENIaTh MPUKUAKY H
OLIEHKY pe3yJIbTaTa BEIYMCIICHU;

OTEPHPOBATH TMOHATUSMH: CTENEHb C IEJbIM II0Ka3aTeleM, CTaHJAapTHas Qopma 3amucu
JNEHUCTBUTENHLHOTO YMCIIa, KOPEHb HATYpPaJIbHOM CTENEHU, MCIIOJIB30BaTh MOIXOAIIYI0 (hOpMY 3anucu
I[GI\/JICT BHUTCJIbHBIX YU CCJI IJIA PCIICHUA ITPAKTUYCCKUX 3a1a4 U NPCACTABJICHUA JAaHHBIX;

OIIEPUPOBATH MOHATUAMU: CHHYC, KOCUHYC M TAHI'€HC ITIPOU3BOJIBHOTO yIJia, UCIIOJIb30BATh 3aIIACh
IIPOM3BOJILHOTO yrja yepe3 0OOpaTHbIE TPUTOHOMETPUUECKUE (PYHKIIUU.

YpaBHeHUs U HEPABEHCTBA:

OIIEPUPOBATh MOHATUAMHU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO, LE€J]0€, PALHUOHAIBHOE,
HMppPALMOHAIBHOE YPAaBHEHNE, HEPABEHCTBO, TPUTOHOMETPUYECKOE YPaBHEHUE;

BBITNIOJIHATH IPE0Opa30BaHMUs TPUTOHOMETPUUECKHUX BBIPAXKEHHUM U peliaTh TPUTOHOMETPUYECKHE
YpaBHEHUS;

BBITNIOJIHATH MTPE0O0pa30BaHUs LEJIbIX, PALIUOHATIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUN U pelIaTh
OCHOBHBI€ THIIBI LENBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPABHCHUI 1 HEPABEHCTB;

IIPUMEHATh YPABHEHHsS M HEPABEHCTBA JUIsl PEUICHUS MAaTeMaTHMYECKUX 3aJad W 3a4ad U3
pa3IMYHbIX 00J1aCTe HAYKH U peasIbHOM JKU3HH;

MOJENTUPOBATh peajibHbIe CUTYyallud Ha fA3bIKE aureOpbl, COCTaBISATh BBIPAXKEHUS, ypaBHEHUS,
HEPABEHCTBA IO YCJIOBUIO 33J1a4M, MCCJEN0BATh IMOCTPOEHHBIE MOJIEIM C UCIOJIb30BAaHUEM allliapaTa
anreOpsl.

DyHKUUHN U rPpaQUKHU:

OTIEPUPOBATh TOHATHUAMU: (YHKIIHS, CIMOCOOBI 3amaHus (PYHKIMH, 00JacTh OMpeAeNieHUs |
MHOYECTBO 3HaueHUU QyHKIINU, Tpaduk QyHKIMHU, B3aUMHO 00paTHbIE (PYHKIINN;

OTIEpUPOBATh MOHATUSIMH: UYETHOCTh U HEYETHOCTh (YHKUMH, HYIU (QYHKUIUH, TPOMEKYTKU
3HAKOTOCTOSIHCTBA;

WCTIOB30BaTh rpaduku QYHKIUI IS pEIICHUs] YpaBHCHUIA,

CTPOWTDH M YUTATh TpaUKu TUHEHHON QYHKIINH, KBAIPATHYHONU (PYHKIIMH, CTENIEHHON ()YHKIINH
C IIEJIBIM TTI0Ka3aTeyieM;

UCIOJB30BaTh rpaduku QYHKIUN U HCCIEIOBAHUS MPOIIECCOB U 3aBUCUMOCTEH MPH PEIICHUN
3a7a4 U3 IPYrux y4eOHbIX MPEIMETOB H PEATbHOM )KU3HH, BRIPAXaTh (POPMYJIaMH 3aBUCUMOCTH MEXIY
BEJIMYNHAMH.

Hauyana MaTemaTH4ecKOro aHaIM3a:

OTIepHPOBATH HOHATUSIMU: MOCJIEI0BATEIbHOCTD, apudmernueckas u
reoMeTpHyYecKas MPOrpecCuu;

OTIepUPOBATh MOHATUSIMU: OECKOHEUHO YOBbIBAIOIIasi TeOMETpUYECKasi Mporpeccus, CyMMa
0eCKOHEYHO yOBIBAIOIICH reOMETPUIECKON IPOTPECCHH;

3a/1aBaTh MOCJIEI0BATEIbHOCTH PA3IMYHBIMU CIIOCOOAMU;

UCIOJIH30BaTh CBOMCTBAa  MOCIEIOBATEIHLHOCTEM U TpOrpeccuii A  pelieHus
peaNbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa.

MHo:KecTBa M JIOTHKA:
OIIEPUPOBATH IMOHATUAMU: MHOXKECTBO, ONIEPALIMU HaJl MHOXKECTBAMU; UCIIOJIb30BATh
TEOPETUKO-MHOXECTBEHHBIM arapar Uil OINUCAaHUs pPeabHBIX

MIPOLIECCOB | SBJICHUH, PU PEIICHUH 3a/1a4 U3 IPYTUX YU4EeOHBIX MPEAMETOB; OTIEpUPOBATH
MOHATUSIMU: OIIPENETIEHUE, TEOPEMA, CIIEICTBUE, TI0KA3aTEIbCTBO.

K xoniry o0y4yenus B 11 kjacce o0ydaroniuiics Noay4duT cleayromue npeaMeTHbIe pe3yabTaThl:

Yuciia 1 BbIYUCJIECHUSA
OIIEpUPOBATh MOHATHUSIMU: HATYpaJbHOE, LEJIO0E€ YHUCIO, UCIOJIb30BaTh MPU3HAKU JIEITUMOCTH
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LEJIBIX YHCEJI, PA3JIOKEHHUE YMCIIa Ha IPOCThIE MHOXKUTENM JJIs PEIICHMS 3a/1a4;
OIIEPUPOBATH MIOHATUEM: CTEIIEHb C PALIMOHAJILHBIM [T0KA3aTEIIEM;
OTIEPHPOBATH MOHATHAMMU: JIOTAPU(PM YHCIIa, JECATUIHBIE U HATypaJIbHbIE JOTapH(PMBL.

YpaBHeHHUs U HEPABEHCTBA:

IIPUMEHAITh CBOWCTBA CTEMEHM JUIsl MpeoOpa3oBaHMs BBIPAKEHUM, ONEPUPOBATH NOHSTHUSIMU:
[I0KA3aTEIbHOE YPAaBHEHHE M HEPABEHCTBO, PEIIATh OCHOBHBIE THUIIBI IOKA3aTEIbHBIX YPABHEHUU H
HEPaBEHCTB;

BBITIOJTHATE MPE0Opa30BaHMsI BBIPAKEHUM, COIEPIKAIINX JIOTAPHU(MBI, OTIEPUPOBATH MOHATHSIMHU:
norapu(MUYECKOe ypaBHEHHWE W HEPABEHCTBO, pEUIaTb OCHOBHBIE THIIBI JIOTAPU(PMHUUECKUX
YPaBHEHUN U HEPABEHCTB;

HAaxOJIUTh PELICHUs IPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

OIIEPUPOBATH IMTOHATUSAMHU: CHCTEMA JIMHEHHBIX YPAaBHEHH U €€ pEIlICHNE, UCII0JIb30BaTh CUCTEMY
JIMHEWHBIX YPAaBHEHUH JUIsl peIIECHUs TPAKTHYECKHX 3a/]1a4;

HaxOJIUTh PELICHHUs NPOCTEHIIUX CUCTEM M COBOKYNHOCTEW PALMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB;

MOJENTUPOBATh pealibHble CUTYyallud Ha fA3bIKE alreOpbl, COCTABIIATH BBIPAXKEHUS, YpaBHEHMS,
HEPABEHCTBA U CUCTEMBI 110 YCIOBHUIO 3a1a4M, UCCIENI0BATh MOCTPOCHHBIE MOJEIH C UCIOJIb30BAHUEM
amnmapara ajreopsl.

D®yHkuuM ¥ rpaguku:

OTepUpOBaTh MOHATUAMU: Nepuoanyeckas (YHKIUS, MPOMEXKYTKH MOHOTOHHOCTH (YHKIIHH,
TOYKH SKCTpeMyMma (YHKIMHM, HauOoJiplliee M HauMEHbIlee 3HaueHUs (PyHKIMH Ha MPOMEXKYTKE,
WCIO0JIb30BATh UX JUIA UCceoBaHus GYHKINHU, 3aJaHHOU Ipadukom;

ONIEPUPOBATH MOHSATHSMM: rpaduxu MI0KAa3aTeJIbHOM, norapudmuueckoit u
TPUTOHOMETPHYECKUX (YHKIUH, N300pakaTb UX Ha KOOPAWHATHOM IJIOCKOCTU U MCIIOJIb30BaTh IS
penieHusl ypaBHEHHU 1 HEPABEHCTB;

n300paxaTb Ha KOOPAWHATHOM IUIOCKOCTH TpadUKd JIMHEWHBIX YpPaBHEHHMH U HMCIOJIb30BaTh
UX ISl pEIICHUSI CUCTEMBI JIMHEWHBIX YPAaBHEHUI;

UCIO0JIb30BaTh Ipaduku (yHKUMHA IS UCCIIEOBAHUS MPOIIECCOB M 3aBHUCHUMOCTEH M3 APYrux
y4eOHBIX TUCHUIUIHH.

HauaJjia MaTeMaTH4YeCKOIo aHAJIM3Aa:

OTIEpUPOBATh TOHATHSAMHU: HENpepbiBHAS (YHKIUSA, MPOHM3BOJAHAS (YHKIMH, HCIIOJIb30BaTh
TFCOMETPHUYCCKUN U (PU3HYSCKUN CMBICI IIPOM3BOIHOM JIUIS pEIICHHS 33134,

HAXOJIUTh TPOM3BOJHBIC JIIEMEHTAPHBIX (DYHKIMI, BBIYACIATH TPOU3BOJHBIC CYMMBI,
MPOU3BE/ICHUS, YaCTHOTO (PYHKITHIA,

WCIIOJIB30BaTh MPOU3BOIAHYIO Ul HCCICIOBaHUS (PYHKIMM HA MOHOTOHHOCTH M OKCTPEMYMBI,
MPUMEHSTh PE3YJIbTAThI UCCIICAOBAHUS K IIOCTPOCHUIO TPaHKOB;

UCIOJB30BaTh TPOU3BOJHYIO JUIS HAXOXKICHUS  HAWIYYIIErO  PEHICHHS B TPUKIIAIHBIX,
B TOM YKCJIE COLIMAIBHO-DKOHOMHYECKHUX, 3a/1a4ax;

OTIEpUPOBATH MOHITHIMH: IEPBOOOPa3HAs U UHTErPall, MOHUMATh FTEOMETPHUECKUN 1 (U3NIECKUI
CMBICTT MHTETpana;

HaXOJUTh TepBOOOpa3HbIe »JIEMEHTAPHBIX (YHKIMA, BBIYUCIATH HMHTErpan 1o dopmyne
Hrrotona—Jleiionmiia;

pemarh MPHUKIAJHBIE 3a/a4d, B TOM 4YHUCIE COLHMAIbHO-KOHOMHYECKOTO U (PHU3UIECKOTO
XapakTepa, CpeICTBaMUi MaTeMaTHYEeCKOTO aHalln3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmenoBanue pasnena Komnuectso OcHOBHOE co/iepXKaHue OcHOBHbBIE BU/IbI I€ATEIBHOCTH
(TemnI) Kypca 4acoB 00yJarommxcs
MHOXeCTBa PallUOHAIBHBIX U 14 MHo%ecTBO, onepanun Hcnoab3oBaTh TEOPETUKO-

JICMCTBUTEIIBHBIX YUCEI.
PanvoHanbHbIC ypaBHEHUS U
HEPABEHCTBA

20P:
https://resh.edu.ru/subject/51/

HaJ MHOXKecTBaMu. [luarpammbl Diinepa—
Benna.

Pammmonansusie yncia. OOBIKHOBEHHEIE U
JECSATUYHBIC TPOOH, TPOTICHTHI,
OCCKOHEYHBIE IEPUOTUIECCKUE TPOOH.
Apudmernueckue ornepanum ¢
paluroOHaIbHBIMHU YUCIIaMH,
npeoOpa3oBaHMs YUCITOBBIX

BeIpakeHu. [Ipumenenne npodeii n

MPOLIEHTOB JIJIS pellieHus IPUKIaIHbIX 3aa4
W3 Pa3JIMYHbIX OTpaCied 3HAHUI U peabHOU

JKU3HU.
JeWcTBuTenbpHbIe yncia. PanponanbHbie U
HUPpALMOHAIILHBIE YHCIIA.
ApudMeTnuecKre ornepaum ¢
JIEHCTBUTEIbHBIMH YUCIAMH.
[TpuGnmxEHHBIC BEIYMCIICHUS, TTPaBUIa

OKpPYIJICHHSA, IPUKHUIKA U OLICHKA PE3YyJIbTaTa

BBIYHMCIICHUI.

MHOECTBEHHBIN amnmapar s

OTIMCAHUs XOa PeIIeHUs

MaTeMaTUUYECKHX 3aJ1a4, a TaKKe

peaNTbHBIX MTPOIIECCOB U SBJIICHUMN, TIPU
pEIIeHUY 3a7a4 U3 JPYruX yueOHbIX
MPEAMETOB.

OnepupoBaTh NOHATUSIMU: PAITMOHAIBHOE
YHCII0, AEHCTBUTEILHOE YHCIIO, OOBIKHOBEHHAS
npo0b,

JeCATUYHAS JPOOb, TPOLICHTHI. BHIMOJIHATH
apuMeTUUECKHE OTIEPAIIH C
parMoHAIbHBIMH U ICHCTBUTEILHBIMH
YUCIIaMH; TPUOTNKEHHBIC BBIYNCIICHUS,
MCIIOJIB3YsI IpaBujIa OKpyriieHus. JeaarTn
NPUKHIKY U OLEHKY pe3yabTaTa
BBIYHCJICHUH.

OnepupoBarh NOHATHAMM:

TOXJAECTBO, ypaBHEHUE, HEPABEHCTBO;




ToxzecTBa ¥ TOXKAECCTBEHHbBIC
npeoOpa3oBaHus. Y paBHEHNUE, KOPEHb
ypaBHeHus. HepaBeHcTBO, penieHue
HepaBeHCTBAa. MeTo1 IHTEPBAJIOB.
Pemenue nensix u 1poOHO- pallMOHAIbHBIX
YpaBHEHUH U HEPABEHCTB

L[EJI0€ ¥ PALIMOHAJILHOE YPaBHEHHUE,
HEPABEHCTBO.

BoinoaHATL Npeodpa3oBaHus 1EJIbIX U
panroOHaJIbHBIX BLIpa)I(eHHﬁ.

PenmraTh OCHOBHEBIE THITBI OEJIbIX
MPPALMOHAIIBHBIX YPABHEHUIN U HEPABEHCTB.
IIpuMeHATH palilMOHAJIbHbBIE

YpaBHEHUSA U HEPABEHCTBA

JJId pCIICHUA MaTEMATUYCCKUX 3a1ad U
3a]1a4 U3 pa3InYHbIX O0IacTel HayKu U
peanbHOM KU3HU

Oynkunu 1 rpaduku. CTeneHs ¢
L[EJIbIM TIOKAa3aTeJIeEM

DO0P: https://resh.edu.ru/subject/51/

OyHKIUA, CcrmocoObl  3amaHus  (QYHKIUU.
B3anmao oOparnHbie ¢dyHkumn. ['paduk
byHKIUY.

OO6nacTh ompeneneHus U  MHOXKECTBO
3HaueHnit ¢QyHKmu. Hymm  QyHkmum.
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA.

Yérabie n Heu€THbIe PyHKIMH. CTENEeHb C
nenbM nokasareneM. CrangaptHas dopma
3aMMcu JeHCTBUTENLHOTO YUCIIA.
Hcnonb3oBanue noaxoadineit GopMbl 3aniCH
JNEHUCTBUTENBHBIX YHCET

JUIS peLIeHHs] TPAKTHUECKUX 3a7a4 U
MPEJCTABICHUS JaHHBIX.

OnepupoBaTh NOHATUSAMHU: PYHKITHS,
crocoObl 3aanus (PyHKIMH, B3aUMHO
oOparHbie QYHKITUH, 00JIaCTh OTIPEICTICHUS U
MHOECTBO 3HaueHUW (QYHKIINHU, TpaduK
(GyHKIIMW; 9ETHOCTh U HEYETHOCTD (PYHKIIHH,
HYJU

(byHKIMH, TPOMEKYTKH

3HAaKOIOCTOSIHCTBA.

BbinoHATL Npeodpa3oBaHusl CTEIICHEH ¢
1eNbIM TIoKa3aTeneM. Mcnonbp3oBaTh
CTaHAapTHYIO (popmy 3anucu
JIEHCTBUTENLHOTO YKCIIA.

DopMyIMpPOBATH

U WLTIOCTPUPOBATH TpadruecKu
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Crenennast GyHKIUS C HATYpaTbHBIM U
1enbIM nokasareneM. E€ cBoiicTBa u rpaduk

CBOICTBA CTETIEHHOW (PYHKIIHNH.

BoipaxkaTts ¢popmyiaMu 3aBUCUMOCTH MEXKTY
BEJINYNHAMH.

Hcnoas3oBath nudppoBeie pecypebl 1
nocTpoeHus rpaduKoB PYHKINH U

M3Y4YEHUS UX CBOMCTB

Apudmernyeckuil KOpeHb
N—ou creneHu. MppannonanbHble
YpaBHEHHUS U HEPABEHCTBA

O0P:
https://resh.edu.ru/subject/51/

18

Apudmernueckuil KOpeHb HaTypalIbHOU
crenenu. [lerictBus

¢ apupMETHUYECKUMH KOPHSIMHU N—OM CTETEHH.
Pemenue nppaniioHaIbHBIX YpPaBHEHUH U
HEpaBEHCTB.

CaoiicTBa 1 rpaduK KOpHs N-O CTEereHU

®opmMyaupoBaTh, 3aNNCHIBATH B
CUMBOJIHYeCKO# popme

1 WTIOCTPUPOBATH NPUMeEPaMH
CBOICTBA KOPHS N-0Oii CTENEHMU.
BoinoaHATL npeodpazoBaHus
HUPPAMOHATIEHBIX BBIPAXKEHUH.
PemiaTe OCHOBHBIE TUIIBI
MPPALMOHAIIBHBIX YPAaBHEHUH U
HEPaBEHCTB.

IIpumMeHsATH AJs1 peleHust
PAa3JIMYHBIX 32/1a4 UPPALOHAJIbHbIE
YpaBHEHUS U HEPABEHCTBA.

Ctpouth, ynTaATh TpauK KOPHS N-0¥
CTENEHHU.

Hcnonb3oBarsh HU(pPOBbIE pecypebl 1
NOCTpoeHUs rpauKkoB PyHKIUN U
M3Y4YEHUS UX CBOMCTB

11



@OopMyJIbI TPUTOHOMETPHH.
Tpuronomerpuueckue
YpaBHEHUS

20P:
https://resh.edu.ru/subject/51/

22

CuHyC, KOCUHYC U TAHT€HC YUCIIOBOTO
aprymeHnra. ApKCHHYC, apKKOCHHYC

¥ aPKTaHT€HC YHCIIOBOTO apryMEHTAa.
TpuroHomeTpuyeckas OKpY>KHOCTb,
OTIpe/ICIICHUE TPUTOHOMETPHUICCKIX (DYHKITUH
YHCIIOBOTO apryMEHTa.

OCHOBHBIC TPUTOHOMETPUUICCKUE
dbopmynsl. [IpeobpazoBanue
TPUTOHOMETPHUSCKUX BBIPAKCHHIA.
Pemenue TpuroHoMeTpUIECKIX
YpaBHEHU

OnepupoBaTh NOHATUSIMH: CHHYC, KOCUHYC
Y TaHT'€HC MPOU3BOJILHOTO yTJia.
Hcnoab3oBaTh 3anUch TPOU3BOJIHHOTO yriia
yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
(GyHKIMH.

BoinoanaTs npeodpa3oBanusi
TPUTOHOMETPUYECKUX BBIPAKECHUIM.

Pemiath 0OCHOBHBIE THIIEI
TPUTOHOMETPUYECKUX YpaBHEHUM

[locrnenoBareILHOCTH U
[POTPECCUU

90P:

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

[TocnenoBaTenbHOCTH, CIIOCOOBI 33 TaHUS
IociaeqoBaTeIbHOCTEH. MOHOTOHHBIE
MIOCJIeIOBATEIBHOCTH. AprUpMeTHIecKas U
reoMeTpuvecKasl mporpeccuu. beckoneuHo
yOBIBatOIIasi FEOMETPUIECKAsT TPOTPECCHSI.
CymMa OeCKOHEUHO yOBbIBAOIIICH
TeOMETPUIECKOM MPOTPECCHH.

dopmyiia CII0KHBIX IPOIICHTOB.

VM cronp30BaHue POTPECCHH IS
pelIeHHs peabHbIX 3a71a4

NPUKIIAJHOTO XapaKTepa

OnepupoBaTh NOHATHIIMM:
MOCJIeI0BATEIbHOCTD, apupMeTHIeCcKas u
reoMeTpuiecKast

MIPOTPECCUU; OECKOHEYHO YOBIBAIOIIAS
reoMeTpHuyecKas rmporpeccus, cymma
0eCKOHEYHO yOBIBaIOIIeH reOMEeTPUIECKON
MIPOrPECCUHU.

3agaBaTh M0CIEI0BATEILHOCTH
pa3IMYHBIMU CTIOCOOAMHU.

IpumeHATH popMyTy CIOKHBIX
NPOLEHTOB /IJIsl pelIeHusl 3a/1a4 U3
pealbHOM MPaKTUKH

(C UCTIOJIB30BAHUEM KATIBKYIIATOPA).
Hcnonb3oBarb cBOMCTBA
MOCJIEI0BATEILHOCTEN U TPOTPECCUt
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AJI pCHICHUA pCaJIbHBIX 3aJa4 IMTPUKIAAHOTO
XapakTepa

[ToBTOpEHue, 06001IIeHNHE, 3 OcHOBHbIE TOHATHUS Kypca ainredpbl u IIpuMeHATH OCHOBHBIE IOHATHS Kypca

CUCTEMaTH3aIusl 3HAHUH HayaJl MaTeMaTH4yeckoro anammza 10 anreOpbl U HaYal MaTEeMaTHYECKOTO aHAIN3a

S0P: Kj1acca, 0000menne JUIs peleHns 3a1a4

httpS: //resh.edu.ru/subject/51/ Y cHUCTeMaTH3allus 3HaHU U W3 peagbHOM )KU3HU U JPYTUX IMIKOJIbHBIX
JTACIIUTLIAH

OBIIEE KOJIMYECTBO 68

UACOBIIO ITPOTPAMME
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11 KJIACC

HaumenoBanue pazgena KoymuectBo OcHOBHOE coIep)KaHNe OCHOBHBIE BUJIBI JCSATEIHHOCTH
(TemnI) Kypca 4acoB 00yJarommxcs
CrermneHb C pallMOHATBEHBIM 12 Cremnensb C paruoHaIbHBIM ®opmMyanpoBaTh, 3aNIMCHIBATH B
[MOKa3aTeyem. nokazatesnieM. CBONCTBA CTEIEHHU. CUMBOJIHYeCKO# popme
[lokazarenpHas QyHKIHNS. [IpeoOpa3oBanue BbIpaKEHUH, COAEpPKALINX Y WVTIOCTPHPOBATh IPpUMepaMu
[TokazaTenbHbIC YpaBHEHUS U palMOHAIBHBIE CTETICHHU. CBOMCTBA CTEIIECHN.
HEPaBEHCTBA [Toka3aTenbHbIE ypaBHEHHS U IIpuMeHATH CBOMCTBA CTETICHU AJISI
HEpaBEeHCTBA. peoOpa3oBaHUs BbIpAKEHUH.
O0P: [TokazarenpHas pyHKIMS, €€ CBOICTBA U ®opmyIHpOBATH
https://resh.edu.ru/subject/51/ rpapuk 1 HULTIOCTPUPOBATh rpaduyeckn
CBOMCTBA MOKA3aTEIbHON (PYHKIIUH.
PemiaTe OCHOBHBIE TUIIBI
MIOKA3aTeIbHBIX YPABHEHUH U
HEPaBEHCTB.
HUcnonb3oBaTh HU(pPOBLIE pecypesbl s
MoCTpOoeHUs rpaduKoB PyHKITUN U
M3Y4YEHUS UX CBOMCTB
Jlorapudmudeckas GyHKITUSA. 12 Jlorapudm uucna. JleciTuunsle u @ opMyJaHpPoOBaTh, 3aNIMCHIBATH B

Jlorapudmuueckue ypaBHEHUS U
HEpaBeHCTBA

20P:
https://resh.edu.ru/subject/51/

HaTypaJlbHbIE TOTapU(PMBL.
[IpeoOpaszoBanue BoIpakeHUH,
coJieprKalux Jorapu@mel.
Jlorapudmuueckre ypaBHEeHUS U
HEpaBEHCTBA.

CUMBoOJIHYecKoii popme

1 WUIIOCTPUPOBATh NPUMEPaMH
CBOICTBa Jorapudma.

BbInoJaHATH IpeoOpazoBaHUs
BBIPAXXEHUI, COJIepKALHX JTOrapru(MBbl.
®opmy.IHpPOBATH
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Jlorapudmuueckas GyHKIus, €€ CBOIICTBA U
rpaduk

U WIIOCTPUPOBATh rpadguvecKku CBOICTBA
norapugmuueckoi GpyHkiuu. Pemarn
OCHOBHBIE THUIIbI JIOTAPUPMHUUECKUX YPABHEHUM
Y HEpaBEHCTB.

Hcnonb3oBath nugpoBbie pecypebl s
MOCTpOeHUS IpapuKOB PyHKUIUN U

W3Y4YEHUS UX CBOMCTB.

3HAKOMMTBCSI C MCTOPHE Pa3BUTHUS
MaTeMaTUKU

Tpuronomerpryeckue GyHKIIIN
1 UX rpaduKH.
Tpuronomerpuueckue
HEPABEHCTBA

20P:
https://resh.edu.ru/subject/51/

Tpuronomerpuueckue GyHKIIMH, UX CBOICTBa
U rpaduKH.

[IpuMepsI TPUTOHOMETPUYECKHUX

HEPABEHCTB

Onepuposarb

MOHATHEM ITICPUOANYCCKAA (I)YHKHI/ISI.
CTpOl/ITb, AHAJIU3UPOBATDh, CPABHUBATH
rpaduKy TPUTOHOMETPUYECKUX (YHKIIHH.
DopMyJIHpPOBATH

Y MJUTIOCTPUPOBATH rpadMuecKH CBOMCTBA
TPUTOHOMETPUUECKUX (PYHKIIHH.

Pemars npocreitmme
TPUTOHOMETPHUECKHE HEPAaBEHCTBA.
HUcnonb3oBaTh rpapuKu 1714 peluieHUs
TPUTOHOMETPHUYECKUX HEPaBEHCTB.
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Hcnoan3oBarh nuppoBeIe pecypebl 1
OCTpOeHHS TpaduKOB PYHKIHHA U
U3Y4YEHUS UX CBOMCTB

[IponsBoanas. [Ipumenenne
[TPOU3BOTHOM

20P:
https://resh.edu.ru/subject/51/

24

HenpepriBHble pyHKIIMN. MeToa HHTEpBAIOB
JUIs penieHus HepaBeHceTB. [IponsBoaHas
(GyHKIMH.

I'eomerpuueckuii u pU3NUECKU CMBICIT
MPOU3BOTHOM.

[IpousBoiHbIE 37IEMEHTAPHBIX PYHKLIUH.
[IpousBoHas CyMMBbI, MPOU3BEACHMUS,
YaCTHOTO (PYHKIUH.

[IprmeHeHrne npou3BOTHOM K
HCCIIeI0BaHMUIO (DYHKITUHA

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne HanOoJbIIero

Y HaMEHBIIIeTo 3Ha4eHUs! (PYHKIIMH Ha
OTpE3Ke.

[IpuMeHeHue nporu3BOTHOMN JJIst
HaXOKJICHUS HAWJIy4IIEero

pelIeHus B IPUKIAIHBIX 3a]a4aXx,

JUTs OTIPEIETIEHUS] CKOPOCTH MpoLecca,
3aIaHHOTO (POPMYIION UITH TpaPUKOM

OnepupoBaTh NOHATUSIMU: HETIPEPHIBHAS
GyHKUMS; TpOU3BOIHAS (QYHKLIKH.
Hcnoab3oBaTh reOMETpUYECKAN

1 (pU3UYECKU CMBICIT POU3BOTHOM 115t
penieHus 3aaay.

HaxoauTh mpon3BOIHBIE DIEMEHTAPHBIX
(GYHKINN, BBIYUCIATH POU3BOTHBIE
CYMMBI, IPOU3BEICHHUS], YACTHOTO (hYHKITHAMN.
Hcnonb30BaTh IPOU3BOIHYIO TS
uccaenoBaHus QyHKIIUA

Ha MOHOTOHHOCTb U SKCTPEMYMBbI, IPUMEHSATH
pe3yJbTaThl HCCIAEAOBAHUS K TTOCTPOCHHIO
rpa¢gukoB. [IpuMeHSITH TPOU3BOAHYIO TS
HaXO0XJCHWS HAUJIY4IIEro PeiieHus B
MPUKJIAJAHBIX, B TOM YHCJIE COLIMAIBHO-
SKOHOMHYECKHX, 3a7a4aX. SHAKOMHUTHCHA C
HCTOPHUEN Pa3BUTUS MATEMATHYECKOTO
aHajan3a

16




VHTerpas u ero npuMeHeHust

20P:
https://resh.edu.ru/subject/51/

[IepBooOpasnast. Tabnuna nepBooOpasHbIX.
HHterpain, reomeTpudecKkuit

U (pU3MYECKUI1 CMBICT HHTETrpasia.
Brruucnenue unrerpana no popmyiie
Hrerotona—JleliOumniia

OnepupoBaTh NOHATHSIMU:

nepBooOpa3zHasi, HHTETpal.

HaxoauTtpb niepBooOpa3HbIe 3JI€MEHTapHBIX
(GyHKUMI; BBIMMCAATH UHTErpai no gopmy.ie
Hrerorona—Jleitonua.

3HAKOMHUTBCS ¢ HCTOPHEI pa3BUTHS
MaTeMaTHYECKOI0 aHaJIn3a

Cucremsl ypaBHEHUH

20P:
https://resh.edu.ru/subject/51/

12

CucteMbl TMHENHBIX YPaBHEHUI.
Pemrenne npuknaaHbIx 3aqa4

C MOMOIIIbIO CUCTEMBI IMHEHHBIX YPABHEHU.

CucreMbl 1 COBOKYITHOCTH LIETIBIX,
palMOHAaIbHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeIbHbIX, JOTapUPMHUUECKUX
ypaBHEHUI U HEPABEHCTB.
Hcnonb3oBanue rpadukoB QyHKIUN A5t
pelIeHNs YpaBHEHUHN U CHCTEM.
[IpumeHneHnue ypaBHEHUM, CUCTEM U
HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 33/1a4 ¥ 3a7a4 U3
pa3IuyYHbIX 00JacTel HAyKu

U peaIbHOM KU3HU

OnepupoBaTh NOHATUSIMHU: CHCTEMA
JIMHENHBIX YPAaBHEHUH U €€ PEIlICHHUE.
Hcnonb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUM
JUTSL pEeILIEHUS

MPAKTUYECKUX 3a]1au.
HaxoauTs pemenusi npoCTeHImx
CHUCTEM M COBOKYITHOCTEH paloHaIbHBIX
ypaBHEHUH

Y HEPABCHCTB.
Hcnoab3oBath rpapuku GyHKIUHN 1715
pelIeHMs YpaBHCHHIA.

MoaeaupoBaTh peajibHbIC CUTYalluU HA
SI3BIKE ANITeOPbI, COCTABJISITh BRIPAXKEHUS,
YpaBHCHHSI, HEPABEHCTBA U CUCTEMBI 110
YCIOBUIO 33/1a4H, HCCJIeI0BATH
NMOCTPOEHHbIE MO/IeJIH C UCII0JIb30BaHUEM
anmapara anreopsl
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HarypanbHble 1 Lieiblie yncia

20P:
https://resh.edu.ru/subject/51/

HarypanbHble u 1iesnble ynucna B
3a7la4ax U3 peaibHOM KU3HHU.

HpI/I3HaKI/I JACITNMOCTH I ECJIBIX YHUCCIT

Ol'[epI/IpOBaTb MOHATUSAMHA: HATYPAJIBHOC

YuCII0, OCJI0C YUCIIO. Hcnoan3oBaTh IMPU3HAKN
ACIIMMOCTH LCJIBIX YHUCCII, PA3JIOKCHHUEC YUCIIa
Ha IMPOCTBIC MHOKUTCIIN IJIA PCIICHUA 3a1a4

[ToBTOpenue, o000IIeHNE, 18 OcHOBHBIE IOHATHS Kypca anreOpsl u Pemiars npuxkiagHbie 3agaum u3
CUCTEMaTH3aIus 3HAHUH HavyaJ MaTEMaTHYECKOTO aHaJn3a, pasIMYHBIX OOJlacTed HAyKd W
000011IeHNE U CHCTEMATU3aLIU 3HAHUI peabHOM KU3HU C TIOMOIIIBIO
S0P: OCHOBHBIX TMOHATUHA Kypca anreOpel u
https://resh.edu.ru/subject/51/ Hatal  MATEMATHHCCKOTO - afalusa.
BpiOupaThr  onTUMangbHBIE  CITOCOOBI
BBIYUCJICHUH.
Hcnonb3oBaTth 1Jis1 pellieHUs 3a/1a4
ypaBHEHUs, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOMCTBA (DYHKIIMIA
U rpadukoB
OBUIEE KOJIMYECTBO YACOB 102

[10 ITPOI'PAMME
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PABOYAS ITPOT'PAMMA YYEGBHOI'O KYPCA
«TEOMETPUS»

COJEPKAHUE OBYYEHUA

10 KJIACC

IIpsimble ¥ IJIOCKOCTH B IIPOCTPAHCTBE

OcHoBHbIE NOHATUS cTepeoMeTpur. Touka, npsimMasi, IIOCKOCTb, MpocTpaHCcTBO. [TonaTue 06
AKCHOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHM U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHue NpsMBIX B IPOCTPAHCTBE: NEPECEKAIOIUECs, NapajlIeibHbIE H
CKpelnBaroImuecs npsMsle. [ lapaninenbHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: apaJICIbHbIC
IIpsIMBIE B TIPOCTPAHCTBE, MAPALIEIBHOCTh TPEX MPAMBIX, NAPALIEIBHOCTh IPSIMOM U IJIOCKOCTH.
VYTIuBl ¢ COHANPAaBIEHHBIMU CTOPOHAMHU, YIOJl MEXAY IPSIMBIMU B IIpocTpaHCcTBe. IlapannensHoCTh
IJIOCKOCTEN: NapaJuleibHbIE IUIOCKOCTH, CBOWCTBA NapajUIeNIBHBIX IUIOCKOCTEW. IIpocreimme
MIPOCTPAHCTBEHHbIE (PUTYPHI HA TIIOCKOCTH: TETpadp, KyO, mapajuiesenune1, HoOCTPOSHNE CEUeHUH.

[lepneHUKYISIpHOCTE  NPAMOW W IUIOCKOCTH:  TNEPHEHIUKYISIPHBIE  IIPSMBIE B
IIPOCTPAHCTBE, TMpsAMBIE MAapajulelIbHble M IEPHEHIUKYISIPHBIE K  IJIOCKOCTH, IPU3HAK
MEPIEHIUKYIIIPHOCTH NPSIMOM M INIOCKOCTH, T€OpeMa O NMPSMON MEPIEHINKYISIPHOW IIIOCKOCTH.
VYriael B IPOCTPAHCTBE: Yrod MEXAY MPAMON M TUIOCKOCTBIO, ABYTPAHHBIA YIoJI, IMHEHHBINA yroj
JBYTPaHHOTO yria. [lepnenaukynsp 1 HaKIIOHHBIE: PACCTOSIHUE OT TOYKHU J0 IIJIOCKOCTH, PACCTOSIHUE
OT MPSAMOM 10 TIOCKOCTH, MPOEKIHsI PUTyphl Ha MIOCKOCTh. [lepneHInKyIspHOCTh MIOCKOCTEH:
MIPU3HAK NEPIEHANKYIAPHOCTH ABYX IUNIOCKOCTEHN. Teopema 0 TpEX neprneHIuKyIIsapax.

MHororpaHHMKH

[TonsiTue MHOrOrpaHHUKa, OCHOBHBIE 3JIEMEHThl MHOTOTPAHHMKA, BBITYKIIbIC U HEBBITYKJIbIC
MHOTOTPAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yrosbHas nmpusma, IpaHd U OCHOBAHMS
MIPU3MBI, IPsSIMas 1 HAaKJIOHHAs MMPU3MbI, 00KOBas U MOJIHAS IOBEPXHOCTH Mpu3Mbl. [lapamenenunes,
MPSAMOYTOJIbHBIN Tapajuiesienuien u ero cBoictBa. Ilupamunma: n-yrosibHas nmupamujia, TpaHd U
OCHOBaHHWE THUPaMHJIbl, OOKOBas W TOJHAs TMOBEPXHOCTh NMUPaMHUbI, NpPaBUIbHAS W yCceUEHHAas
nupamMuaa. DJIEMEHThI TPU3MbI U TUpamMu/ibl. [[paBUiibHbIE MHOTOTPAHHUKU: TIOHSITUE MPABUILHOTO
MHOTOTI'paHHHUKa, TpaBWIbHAS PU3Ma U MPaBWIIbHAA TMpaMKIa, TPaBUIbHAS TPEYroJibHAs MUpaMuia
W TpaBWIbHBIM TeTpadap, Kyo0. [IpencraBieHwe o NpaBWIBHBIX MHOTOTPAaHHHMKAX: OKTadJp,
noAeKadip U ukocarap. CedeHust NpU3Mbl U MUPAMUBI.

CumMeTpusi B TMPOCTPAHCTBE: CUMMETPUSI OTHOCHUTEJIBHO TOYKH, MPSIMOM, IIOCKOCTH.
DJIEeMEHThl CHMMETPHUH B MUpaMUAaX, Mapajjieienuenax, NpaBuiIbHbIX MHOTOIPaHHUKAX.

Brruncnenue »rneMeHTOB MHOTOTPAHHUKOB: p&bpa, AuaroHanu, yriel. [lnmomans O0koBOi
MTOBEPXHOCTH W TOJHOMW MOBEPXHOCTH MPSAMOU MPU3MBI, TUIOIIAb OCHOBAHUH, TeopemMa 0 OOKOBOM
MOBEPXHOCTU MpsAMON mpu3Mbl. [lnomans OGOKOBOW MOBEPXHOCTH M TMOBEPXHOCTH TMPABUIHHON
MUpaMHIbI, TeOpeMa O TUIoaan yced€éHHor nupamusl. [loustue 06 o6véme. OOBEM mupamMubl,
MIPU3MBI.

[TogoGuble Tema B mpocTpaHcTBe. COOTHOLIEHUS MEXKIY IUIOMAASIMH TOBEPXHOCTEH,
00BEMaMH TOJOOHBIX TEI.
11 KJIACC

Tesa Bpamenus
[unuuapuyeckass MOBEPXHOCTb, OOpa3ylollue LWIMHAPUYECKON TMOBEPXHOCTH, OCh
LHWIMHAPUYECKO# moBepXHOCTH. LInmuHap: ocHOBaHuUs U OOKOBast MIOBEPXHOCTb, 00pa3yrolias U 0Cb,
TUI0IIA/Jb OOKOBOH M MOJHOM MOBEPXHOCTH.
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Konunueckass mMOBEpXHOCTb, 0Opa3ylolIMe KOHHUYECKOW IMOBEPXHOCTH, OCh U BEpIIMHA
KOHHYECKOH noBepxHocTH. KoHyC: ocHOBaHMe U BepiinHa, 00pa3yromas 1 0Ch, IUIONMAAb OOKOBON U
MOJIHOW TIOBEPXHOCTH. YCEUEHHBIH KOHyC: 0Opa3yiolle W BBICOTa, OCHOBaHHA U OOKOBas
MIOBEPXHOCTb.

Cdepa um map: HEeHTp, paauyc, AWAMETp, IUIOLIAJb IOBEpPXHOCTH cdepsl. Bzanmuoe
pacrosoxenue chepsl 1 INIOCKOCTH, KacaTelbHas INIOCKOCTh K cdepe, IIIoaas chepsl.

N3006pakenue Ten BpamieHus Ha II0CKoCcTH. Pa3BEpTKa NMIMH/pa 1 KOHYCA.

KomOuHanuu e BpalieHus 1 MHOTOTPaHHIUKOB. MHOTOTpaHHHK, OMTUCAHHBINA OKOJIO cepsl,
cdepa, BCaHHAsi B MHOTOT'PaHHUK, UM TEJIO BPAILICHHS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOKCTBAa 00bEMOB Teil. Teopema 06 00bEME PSIMOYTOJILHOTO
napajuiesienunesaa u caeacTsus u3 He€. O0bEéM HMIMHIpPaA, KoHyca. O0BEM 11apa u miouaab chepsl.

[lono6uble Tena B mpocTpaHcTBe. (COOTHOIIEHUS MEXAY IUIOMIAAIMU TIOBEPXHOCTEH,
00béMamMu MOJOOHBIX TEI.

Ceuenus nuarHIpa (MTapauIeIbHO U IEPIICHIUKYISPHO OCH), CEYEHUS KOHYca (MapajieIbHOe
OCHOBAHHMIO U TIPOXO/IAIIIEE Yepe3 BEPIINHY), CEUCHUS Iapa.

BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocTd U B mpocTpaHcTBe. ClIOKEHWE W BBIYMTAHHE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uyucio. PasznoxkeHne BekTopa IO TpPEM HEKOMIUIAHApHBIM BekTopaM. [IpaBuiio
napajutenenumnena. Pemenue 3anad, CBA3aHHBIX C NMPUMEHEHHEM MPABHII JIEUCTBHI C BEKTOPAMHM.
[IpssMmoyronpHas cucrema koopauHar B mpoctpancTBe. Koopannarsl Bekropa. [Ipocreiimne 3anaun B
KOOpAMHATaX. YTOJI MeXAy BeKTopamu. CKalspHOE IPOU3BEICHUE BEKTOPOB. BbIuKCiieHHE yrioB
MEXy NPAMBIMHA M INIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN METO/I TPU PELIEHUN M€OMETPUUECKUX
3a/1a4.
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HNPEIMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 10 kjacce oOy4aromuiicss MOMYYUT CIEAYIOIIME MPEIMETHBIC
pe3yIbTaThI:

OTIEPHPOBATH MOHATHUAMU: TOUKA, MPSIMasi, TNIOCKOCTH;

MPUMEHSTh aKCHOMBI CTEPEOMETPHH U CJEICTBHS M3 HUX MPH PEIICHHUH TeOMETPUYECKHX
3azay;

OTIEPHPOBATH MOHATHIMHU: TAPAIIICTFHOCTD U MEPIEHIUKYIIPHOCTD MPSIMBIX M TIOCKOCTEH;

KJIaccu(uIpoBaTh B3 a U M H O € pacroyio’)keHHe  TpsIMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE;

OTIEPHPOBATH MOHATHIMU: JABYTPAHHBIA yrojl, TpaHU JBYIPAHHOTO Yria, pedpo IBYrpaHHOTO
yIJIa, IMHEWHBIN YTOJl IBYTPAHHOTI'O YIJIa, TpaJyCHas Mepa ABYrPaHHOTO YIJIa;

OTIEPHPOBATH TOHATHSIMHU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKIBI MHOTOTPAaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, PaBUIIbHBIA MHOTOTPAHHUK;

pacro3HaBaTh OCHOBHBIE BHJI MHOTOTPAHHUKOB (MUpaMHia, IMPH3Ma, MPSIMOYTOJBHBINA
napajuiesenumnes, Kyo);

KJIaCCU(UIIMPOBATH MHOTOTPAHHUKH, BEIOMpasi OCHOBaHUS JJIsl KJIacCU(pUKAUU (BBIITYKIIbIE
HEBBINTYKJIBIE MHOTOTPAaHHHUKH, TPABWIGHBIE MHOTOTPAHHUKH, IPSMbBIE M HAKJIOHHBIE TPU3MEI,
napasuiesienunenl);

OTIEPHPOBATH MOHATHIMH: CEKYIIas MIIOCKOCTh, CEYCHHE MHOTOTPAHHUKOB; OOBSICHATH

TIPUHIIUTIBI TIOCTPOCHUS CEUSHH, CIIOJIb3YSI METO/T CIIE/IOB;

CTPOWTH CEUEHHUS] MHOTOTPAaHHUKOB METOJIOM CII€ZIOB, BBIMOJHATH (BBHIHOCHBIE) TUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD: BUI CBEPXY, COOKY, CHUY;

pemaTh 3aJjauyd Ha HaXOXKJCHHE MeOMETPUUYECKHX BEJIMYMH 0 o0pa3liaM WIM aJropuTMam,
IIPUMEHSS U3BECTHBIE AHATUTUYECKUE METO/Ibl IIPU PELIEHUN CTAHJAPTHBIX MaTEMAaTUYECKUX 3a/1a4
Ha BBIYMCIICHUE PACCTOSHUI MEXy ABYMS TOUKaMHM, OT TOUYKH JI0 IIPSIMOM, OT TOUKH A0 MIIOCKOCTH,
MEX]ly CKPELIUBAIOIIUMUCS MPSIMBIMU;

pelaTh 3aJauyd Ha HaXOXKJICHHE MeOMEeTPUYECKUX BEIMUYHMH M0 0o0paslaM WIM alropuTMam,
IPUMEHAS U3BECTHbIE AHAJUTUYECKHE METOJbl IPHU PELICHUHU CTAHJAPTHBIX MAaTEMaTUYECKUX
3aJja4 Ha BBIYMUCIICHUE YIJI0B MEX]y CKPELIMBAOIIUMUCS IPSAMBIMHU, MEXy IPSIMON U IJIOCKOCTBIO,
MEX]ly IJIOCKOCTSIMU, AIBYTPAHHBIX YIJIOB;

BBIUUCIIATE OOBEMBI M IUIOIIAAM MOBEPXHOCTEH MHOIOIpDAaHHMKOB (IpuU3Ma, MUpamuja) c
IpUMEHEHHEM (OPMYJI, BBIUUCIATH COOTHOLIEHUS MEXIY IUJIOLAAIMU MOBEPXHOCTEH, 00bEMaMu
110100HBIX MHOTOTPAHHHUKOB;

OIIepHPOBATH MOHATUSAMH: CUMMETpPHUS B IPOCTPAHCTBE, LIEHTP, OCh U INIOCKOCTh CUMMETPHH,
LIEHTP, OCh U IUNIOCKOCTh CUMMETPUH (PUTYPBI;

U3BJICKATh, npeoOpa3oBbIBATh U UHTEPIPETUPOBATH UH(POPMALIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTeKaxX U PUCYHKaX;

IPUMEHATh TeoMeTpuuecKkue  (akThl JUIsl  PEUIeHHs  CTEPEOMETPUYECKUX  3ajad,
MPENoararinX HECKOIbKO IAr0B PELIeHUs, €CJIM YCIOBUS IPUMEHEHUS 3a/laHbl B sIBHOH (opMe;

IPUMEHATh MPOCTEHIINE NPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO- KOMMYHHKAIlMOHHbBIE
CHCTEMBI [IPU PELICHUH CTEPEOMETPHUECKUX 3a/1a4;

MPUBOAUTH IPUMEPHI MaTEMaTHYECKMX 3aKOHOMEPHOCTEH B MPUPO/IE U )KU3HHU, PACIIO3HABATh
MIPOSIBJICHNE 3aKOHOB F'€OMETPUHU B UCKYCCTBE;

IPUMEHATh TOJYYEHHbIE 3HAHMS Ha IMpaKTUKE: aHAJIU3UPOBATh pEAIbHBIE CHUTYAllUH U
MPUMEHSATh U3YUYEHHBIE TIOHATHS B IIPOIIECCE MOUCKA PEIICHHUSI MaTEMAaTH4YeCKU C(OPMYITUPOBAHHON
po0OseMbl, MOJIETMPOBATh PEAbHBIE CUTYallUU Ha S3bIKE T€OMETPHUHM, UCCIIENI0BATh MOCTPOECHHbIE
MOJIEIM C HMCHOJb30BAHUEM TE€OMETPUYECKMX IOHATHH M TeopeMm, ammaparta anreOpbl, pemaTh
MIPAKTUYECKUE 3a1a4M, CBA3aHHBIE C HAX0XK/IEHUEM I€OMETPHUECKUX BEITUYHH.
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K xoniy o6ydenus B 11 kiracce oOydaromuiicsi Hay4uTCs:

OTICpUPOBATh TOHSITUSMH: HWIMHIPHYECKAs MOBEPXHOCTh, 0Opa3yomue IMIHMHIPHIECKON
MMOBEPXHOCTH, IIMITUHAP, KOHUYIECKAs TOBEPXHOCTh, 00Pa3yIOIIHe KOHUIECKOW TOBEPXHOCTH, KOHYC,
cepuyeckas MOBEPXHOCTB;

pacro3HaBaTh TeJa BpameHus (IUINHAP, KOHYC, cepa i 1map); O0ObsICHITH CIIOCOOBI

MOJTY4YCHUS TEJ BPAILICHHUS,

KJIAaCCHU(HUITMPOBATH B3AUMHOE PACIIOJIOKEHUE CPEePhl U IIIOCKOCTH; ONEPHPOBATH

MOHSATUSMH: IIAPOBOM CErMEHT, OCHOBAaHHE CETMEHTA, BBICOTA
CErMEHTa, ILIAPOBOM CJIOM, OCHOBAaHME MIAPOBOTO CJIOS, BHICOTA IIAPOBOrO CJOS, IAPOBOU
CEKTOD;

BBIYUCIIATH O0BEMBI U TIJIOIIAIM TTOBEPXHOCTEHN TEI BpaIlEHHUs, TEOMETPUUECKUX TEJI C
NpuMeHeHueM Qopmyi;

OTICpPUPOBATH TIOHATHUSMHU: MHOTOTPAHHHK, BIIMCAHHBIN B Cepy W OMHMCAHHBIN OKOJIO CEpHI,
cdepa, BIIMCaHHAs] B MHOTOTPAHHUK HJIU TEJIO BPAIEHUS;

BBIYUCIISITh COOTHOIICHUSI MEXIy IUIOMIAIMU TOBEPXHOCTEH W 00BEMaMU MOJOOHBIX TET,

n300paxaTb H3ydaeMble QUIYpbl OT PYKM M C TMPUMEHEHHEM TMPOCThIX YEPTEKHBIX
MHCTPYMEHTOB;

BBITIOJIHATE (BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB IPOCTBIX OOBEMHBIX (UIYp: BH]
CBEpXyY, COOKY, CHU3Y, CTPOUThH CEUEHUS TEJ BPAIICHUS;

U3BJIEKATD, HUHTEPIPETUPOBATH u peoOpazoBbIBAThH nH(pOpPMaLUIO O
MIPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTypax, MPEICTAaBICHHYIO HA YePTeKax U PUCYHKaX;

OIIEpPUPOBATH MOHITUEM BEKTOP B IIPOCTPAHCTBE;

BBITOJIHATh JACUCTBUS CIOXKEHHUS BEKTOPOB, BHIYMTAHMS BEKTOPOB M YMHOXKEHHUS BEKTOpa Ha
YHCJI0, 00BICHITH, KAKUMHM CBOMCTBAMHU OHM 00JIaaloT;

IIPUMEHSATH NTPABUJIIO MapaslIeenuIes1a;

OIEpPHPOBATH MOHATUAMU: I€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YrOJl MEXJy BEKTOPAMH, CKAIIPHOE IPOU3BEICHHUE
BEKTOPOB, KOJUIMHEAPHbIE U KOMILJIAHAPHbBIE BEKTOPHI;

HaXOJUTh CyMMY BEKTOPOB W IPOM3BEIEHHE BEKTOpPA Ha YMCJIO, Yroj MEXIy BEKTOpamH,
CKaJIIPHOE IIPOM3BE/ICHHUE, PACKIIAIBIBATH BEKTOP 10 ABYM HEKOJJIMHEAPHBIM BEKTOPAM;

3aJaBaTh INIOCKOCTh YPAaBHEHHEM B JICKapTOBOM CUCTEME KOOPAUHAT;

IPUMEHATh TeoMeTpuueckue  (GakTbl Ul  pELIeHHs  CTEPeOMETPUUYECKMX  3ajad,
IPENOoJararliuX HECKOIbKO 1Iar0B PEeIeHUs, €CM YCIOBUS IPUMEHEHUS 3aJaHbl B IBHOU QopMme;

pemaTh NpocTellline reOMEeTPUYECKUe 3a7ayl Ha IPUMEHEHHE BEKTOPHO- KOOPIMHATHOIO
METO/1a;

pemaTh 3a7ayd  Ha JIOKa3aTeNbCTBO MAaTEMaTHMYECKUMX OTHOIIEHUM M HaXOXKJCHHE
reOMETPUYECKUX BEIMYUH M0 oOpaslaM WIM alIropuTMaM, MPUMEHSAS HM3BECTHbIE METOIbl NpHU
pelLlIeHNH CTaHIapTHBIX MaTEMAaTHYECKUX 3a/a4;

MPUMEHATh NPOCTEHMIINE IPOrPaMMHBIE CpPEACTBA M IEKTPOHHO- KOMMYHHKAIlMOHHBIE
CUCTEMBI IIPH PEIIEHUU CTEPEOMETPHUUECKUX 3a4a4;

IIPUBOJIUTH IPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U KU3HU, PACIIO3HABATH
IIPOSIBJIEHUE 3aKOHOB '€OMETPUH B UCKYCCTBE;

NPUMEHATh TOJYYEHHbIE 3HAHMS Ha NPAaKTUKE: aHAIN3UPOBATH peaJbHbIE CUTYyallUd H
MPUMEHSATh U3yUYEHHBbIE TIOHATHS B MPOIecce TIOMCKa peIIeHUs] MaTeMaTHYecku chpopMyIMpOBaHHON
po0OseMBbl, MOJIETMPOBATh PeabHbIE CUTYAllMH Ha S3bIKE F€OMETPUH, MCCIIE0BATh OCTPOCHHBIE
MOJIEIM C HCHOJB30BAHMEM T'€OMETPHUECKUX TMOHATUH M TeopeM, ammapaTa ainreOphl, peuaTh
IIPAKTUYECKHE 3a/1a4H, CBSI3aHHBIE C HAXOKJIEHUEM I'€OMETPUUECKUX BEINYNH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmenoBanue paznena Kommuectso OcHOBHOE co/iepXKaHue OcHOBHbBIE BU/IbI I€ATEIBHOCTH
(TemnI) Kypca 4acoB 00yJaroImxcs
BBenenue B cTepeoMeTpuIo 10 OcHOBHbBIE IOHATHSI CTEPEOMETPUHN: TOUKA, AKTyaJIM3upoBaTh PaKThl U METObI

O0P:
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npsiMasi, II0CKOCTh, MpocTpaHcTBO. [IpaBumna
M300paKeHUs Ha PUCYHKAX: H300pakeHHUS
HHOCKOCTeﬁ, napajaCIbHBIX IPAMBIX
(oTpe3koB), cepeIMHbI OTPE3Ka.

[TonsTusa: nepecekarommecs

IUIOCKOCTH, TIEpeCceKaronirecs npsmas u
IJIOCKOCTb.

3HAKOMCTBO C MHOTOTpaHHUKaMHU,
n300pakeHre MHOTOTPaHHUKOB Ha
PHUCYHKAaX, Ha MPOEKIIHOHHBIX

yeprexax. HauanbHbie cBeIeHUS O

KyOe 1 nmupamue, ux pa3BEPTKU

u Mojienu. CeueHust MHOTOIPaHHUKOB.
[TonsiTHe 06 aKCHOMaTUYECKOM MOCTPOCHUU
CTEpEeOMETPUU: AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

IUIAaHUMETPUH, PEJIEBAHTHBIE TEME.
oayuyaTts npencraBieHus

0 MPOCTPAHCTBEHHBIX (pUrypax, pa3ouparb
MPOCTEHIINE MpaBHUia U300paKEHHS ITHX
buryp.

HN300pakaTh NpsiMyIo 1 IIJIOCKOCTh Ha
pPHUCYHKE.

Pacno3HaBaTh MHOTOIPaHHUKH,

nupaMHy, KyO, Ha3bIBaTh UX

AIIEMEHTBHI.

Jenathb pUCYHOK Ky0a, MUpaMubl, HAXOAUTh
OIIMOKH B HEBEPHBIX N300PAKEHUSX.
3HAKOMMTBCS C CCUCHUSIMH,

C METO/IOM CJIE/IOB; UCIIOJIb30BATh IS
MOCTPOCHUS CEYCHHSI METOJI CIIEJIOB,

KpaTKO 3allMChIBATh IIArH MOCTPOCHUS
CCUCHUS.

Pacno3HaBaTh BUJ CEUCHUS
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nu OTHOH_IGHI/If/'I, B KOTOPBIX CCYHCHHUEC ACIIUT
pebpa kyba, HaXOUTh TUIONIAIb CEUCHHUSI.
Hcnonb3oBath nogodue npu peuieHuu
3a/1a4 Ha ITIOCTPOEHUE CEYEHUM.
3HAKOMMTBCSI C AKCHOMATHYECKUM
IIOCTPOEHHUEM CTEPEOMETPUH,

C aKCHOMaMU CTEPEOMETPUU U
CJIICACTBUAMU U3 HUX.

NanrocTpupoBaTh aKCHOMBI

PUCYHKaMU U IIpUMEPaMU

13 OKpYXKaromiel 00CTaHOBKU

[IpsiMbI€ 1 IIITIOCKOCTH B
[IPOCTPAHCTBE.
[lapanienbHOCTb NPSMBIX U
[JI0CKOCTEN

20P:
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B3anMHOE pacnoiokeHue npsiMbIX B
IIPOCTPAHCTBE: NEpeceKaroIuecs,
napaselbHble U CKPELIUBAIOIIUECS]

psIMBbIE.

[TapannenbHOCTb IPAMBIX

U IUIOCKOCTEH B IPOCTPAHCTBE: MapaJulebHbIe
psMble

B [IPOCTPAHCTBE; NapaIEIbHOCTb TPEX
IPAMBIX; ApaJUIEIbHOCTh NPSIMON U
IUIOCKOCTH. YTJIBI

C COHANPaBJIEHHBIMU CTOPOHAMMU; YTOJI MEXKTY
IPSMBIMU B IPOCTPAHCTBE.

AKTyaJIM3upoBaTh PaKThl U METObI
IJITAHUMETPHUH, PETIEBAHTHBIE TEME, IIPOBOINTH
aHaJIOTHU.

IlepeuncsiTb BO3MOKHBIE CITOCOOBI
PACIIOJIOKEHHUS IBYX MPSMBIX

B IIPOCTPAHCTRBE, HJUTFOCTPUPOBATH X Ha
npuMepax.

JaBaThb onpeaesieHue
CKPEITUBAIOIINXCS MPSIMBIX,
dbopMynupoBaTh MpPU3HAK
CKPEITUBAOIINXCS MPSIMBIX

U IIPUMCHSATD €r'o IIpU pCIICHHUU
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[TapamienbHOCTB IIIOCKOCTEN: MapaliesIbHbIE
IIJIOCKOCTH; CBOMCTBA MTapaJUICIbHbIX
IIJIOCKOCTEM.

[Ipocreiinme npocTpaHCTBEHHbIE PUTYpBI HA
IUIOCKOCTH: TETPas3ap, KyO, napajuiesenumnesn;
MOCTPOEHUE CEYEHUH

3a7ay.
Pacno3znaBarth npusmy, Ha3bIBaTh €€
DIIEMEHTBI.

CTpouTs ceueHus MpuU3Mbl Ha

TOTOBBIX YEPTEKAX.

ITepeuncasiTb BO3MOKHBIE CLIOCOOBI
B3alMHOI'0 PacMoJI0KEHHs NPAMOI U
IJIOCKOCTH B POCTPAHCTBE, IPUBOIUTH
COOTBETCTBYIOIIINE TPUMEPHI U3 peanbHOI
KHU3HU.

JlaBaThb omnpeae/ieHue

MapaJIJIEIbHOCTH MIPSIMOU 1

IUIOCKOCTH.

D opMyIMPOBATH NPU3HAK
MapajuieIbHOCTH NMPSAMOMN

Y TUTOCKOCTH, YTBEPKACHHUE O TIPAMOT
MEePECEUCHHMS IBYX TUIOCKOCTEH, MPOXOISAIINX
gyepe3 napajijieIbHbIC MPSMBIC.
PemaTh npakTHYeCKUe 3a/1a41 Ha
MMOCTPOCHHE CEYCHUH MHOTOTPaHHHKA.
O0BSACHATH CiTy4an B3aUMHOTO
PaCIOJIOKEHUS TTIOCKOCTEH.

JlaBaTh onpejiesieHue apalieIbHbIX
MJIOCKOCTEH; MPUBOIUTD TPUMEPHI
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U3 peaybHOM KU3HU U OKPY’KarolLel
00CTaHOBKH, WIITIOCTPUPYIOLIUE
[IapaJUIEIbHOCTD TUIOCKOCTEH.
Hcnonb3oBaTh Npu3HaK MapajjieibHOCTH
JIBYX INTIOCKOCTEH, CBOMCTBA MapauIeIIbHBIX
IJIOCKOCTEH MpU pelieHnHy 3a/1a4 Ha
noctpoerre. OO0bACHATH, YTO HA3bIBACTCS
napajjiCJIbHbBIM IMIPOCKTHUPOBAHUEM

H KaK BBIINIOJTHACTCSA MPOCKTUPOBAHUE (1)I/Il"yp Ha
MJI0CKOCTb.

HN300pakaTthb B mapayuiebHON TPOSKIIHHU
pa3IMyYHble FEOMETPUUECKHE (PUTYPBHI.
MopeaupoBaTh peajibHble CUTYallUH Ha
A3bIKE T€OMETPUH, UCCIIE0BATh
MOCTPOEHHBIE MOJIENN

C HCTI0JIb30BaHMEM F€OMETPUYECKUX MOHATHH.
Hcnoab30BaTh [1pH pelIeHNH 3a/1a4 Ha
IIOCTPOEHHUE CEUEHHUH MOHATHE
HapajyIeIbHOCTH, IPU3HAKH

Y CBOMCTBA NapajIesIbHBIX MPSAMBIX Ha
IUIOCKOCTH
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[leprieHIMKyISIpHOCTD IIPSIMBIX U
JIOCKOCTEN
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[lepneHIMKYIAPHOCT NPSAMOU

Y IJIOCKOCTH: NEPIIECHIUKYIISPHBIC IIPSMBbIE

B IIPOCTPAHCTBE, MIPSIMbIE TAPAIIJIEIIbHBIE U
NEePIEHANKYJIAPHBIE K ITIOCKOCTH, IIPU3HAK
NIEPIICHIUKYJIAPHOCTH IPSIMON

Y IJIOCKOCTH, TEOpEMa O IPSIMOU
NEPHEHANKYISAPHOH IIJIOCKOCTH
[IepnieHauKyISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT MPAMOM
JI0 TUIOCKOCTH

AKTYyanu3upoBaTh (HaKThl U METOIbI
IJIAHUMETPUH, PEIEBAHTHBIE TEME, IPOBOIUTh
AQHAJIOTHH.

OO0BSICHATH, KAKOW YTroJI Ha3bIBaeTCs YoM
MEX 1y MepeCceKaroUMUCS IPSIMbIMH,
CKpEIIUBAIOIIUMHUCS

IpsIMBIMU B IIpOCTpaHcTBE. JlaBaTh
onpejaeeHHe NMEPIEHANKYISIPHBIX
MPSIMBIX U IIPSAMOMH,

NEePIEeHIUKYISIPHON K MIIOCKOCTH.
HaxoauTsp yrisl Mmexay
CKpEeIHUBaIOIIUMHUCS IPSIMBIMU B KyOe U
nUupamue.

IIpuBoauTh, mNpHUMEPHLI K3 peEaTbHOU
KU3HH U OKpyXKarouieil 00CTaHOBKH,
WJUTFOCTPUPYIOLIHE

MEePIEHANKYJIIPHOCTD PSMBIX B
MIPOCTPAHCTBE

Y IEPIEHIUKYISIPHOCTD NPSIMOU K
IIJIOCKOCTH.

®opMyJHpPOBaAThH IIPU3HAK
NEePHEHANKYJIAPHOCTU MIPSAMON U
IIJIOCKOCTH, IPUMEHSTH €r0 Ha

MPaKTHKE: OOBSACHATH
NEePIeHIUKYIIPHOCTh pebpa Kyda

Y INarOHaJIM €ro rpaHy, KOTopast ero
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HE COACPKUT, HAXOJUTh JJINHY IAArOHAIN
Ky0a. BeIuuciiaTh BbICOTY IPaBUIIBHOM
TPEYTrOJIbHOM

Y IIPAaBUJIBHOM YETBIPEXYTOJIBHOM NTUpaMuUJ 110
JIuTHaM pedep.

PemaTe 3a1auy Ha BBIYUCIICHUS, CBA3aHHBIE C
MEPIEHANKYJIIPHOCTHIO MPSIMON U IIJIOCKOCTH,
C UCIIOJIb30BAHUEM IIPU PEILICHUN
IUIAHUMETPUYECKUX (PaKTOB

Y METOJIOB.

OO0BACHATD, YTO HA3BIBAIOT
MEPIEHANKYIIIPOM U HAKIIOHHOM U3

TOYKH K IUIOCKOCTH; IIPOEKIIUEN

HAKJIOHHOH Ha INIOCKOCTL. OOBICHATD, UTO
Ha3bIBAECTCS PACCTOSTHUEM:

OT TOYKH JI0 INIOCKOCTH; MEXKITY
MapaJUIeIbHbIMU IJIOCKOCTSIMM; MEXAY MPSAMOU
Y MapaJiieIbHOU e

IUIOCKOCTBIO; MEX]TY

cKpenuBarommmucs npssmeivu. Haxoaurs 3tu
paccTosHUA B IPOCTHIX CITydasix B KyOe,
nvpamu/je, npusMe.

MoaeanpoBaTh peajabHbIE CUTYallud HA
SA3bIKE TEOMETPUH, UCCIIEI0OBATh

MIOCTPOEHHBIE MOJIEIN

C MCIOJIb30BAHMEM I€OMETPUUECKUX
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TTOHSITHH.

Hcnoab30BaTh IpH pelieHUH 3aa4 Ha
MOCTpOCHUE ceueHui Teopemy Iudaropa,
CBOMCTBA MPSIMOYTOJIbHBIX TPEYTOJILHUKOB

YTl MEX Y IPSIMBIMU U
[IJIOCKOCTSIMU

20P:
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VYTIbl B IPOCTPAHCTBE: YIOJ MEXAY IPSIMOM 1
IJIOCKOCTBIO; IBYTPAHHBIN YTOJI, TUHECUHBIN
yToJl ABYTPAHHOTO YIJIA.
[TepieHAMKYASIPHOCTD MIIOCKOCTEN: MPU3HAK
MEPIEHUKYIISIPHOCTH JIBYX INIOCKOCTEN.
Teopema o0 TpEX NMEPIEHIUKYIISPAX

AKTyaJIM3MpoBaTh PaKThl U METObI
IJIJAHUMETPUH, PEIICBAHTHBIE TEME, IPOBOAUTH
AHAJIOTHH.

JlaBaTh omnpeae/ieHue yriia Mex1y NpsMou
U TIOCKOCTBIO, (POPMYIHPOBATH TEOPEMY O
TPEX MEepIEeHINKYIIIpax U 00paTHYIO K HEH.
HaxoauTs yroa Mexay npsmMoi u
IIJIOCKOCTBIO B MHOTOT'PaHHUKE,

paccTosHUAE OT TOYKH [0 MPSIMOU

Ha IJIOCKOCTH, UCIOJIB3YSI TEOPEMY

0 Tpéx nepneHaukyisapax. [Iposoaute Ha
yeprexe MEePHeHAUKYISAp: K3 TOYKH Ha
IPSIMYIO; U3 TOYKHU Ha INIOCKOCTb.

JaBaTh onpeielIeHne IBYTPAHHOIO yIJla U
ero 31eMeHTOB. OOBSICHATH PABEHCTBO BCEX
JMHEMHBIX YIJI0B IBYTPAaHHOTO yIJia.
HaxoauTe Ha 4epTeke ABYrpaHHBINA yroJl
npu  peOpe  mUpaMuipl,  HPU3MBI,
napasulesenumne1a.
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JlaBaTh ompeaeseHHe yria MeEXIy
IJIOCKOCTSIMHU.

JlaBaTh onpeaesieHue

u  (opmyaupoBaTh NPHU3HAK

B3alMHO NEePIEeHIUKYIIPHBIX
IIJIOCKOCTEHN.

HaxoauTsp yribl MeX1y IIIOCKOCTAMU B

KyOe 1 mupamue.

Hcnonb3oBaTh Npu peIIeHNH 3a/1a4 OCHOBHbBIE
TEOPEMBbI U METO/Ibl IJITAHUMETPHUH.
MopenupoBaThb peanbHble CUTyalluH Ha
A3bIKE T€OMETPHH, MCCJIeI0BATH
MOCTPOEHHBIE MOJIENN

C HCTI0JIb30BaHMEM F€OMETPUYECKUX MOHATHH.
Hcnoab30BaTh [1pH peIIeHNH 3a/1a4 Ha
IOCTPOEHHUE CEUEHUI COOTHOIIECHNUS B
IPSMOYTOJIbHOM TPEYroJIbHUKE

MHOTrorpaHHUKH

20P:
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[TonsiTe MHOTOTpaHHUKA,

OCHOBHBIE 3JIEMEHTH MHOTOTpaHHHKA,
BBINYKJIbI€ U HEBBIMYKJIbIE MHOTOTPAHHUKY;
pa3BEPTKAa MHOTOTPaHHHKA.

[Ipu3ma: n-yronpHas npusMa; rpaHu

AKTYaJIM3MpoOBaTh PaKThl U METOIbI
IUTAHUMETPUH, PEIEBAHTHBIE TEME,
NPOBOJUTH AHAJIOTHH.

JlaBaTh omnpejaeeHue mapaueienumnesna,
pacno3HaBaTh €ro BUbl U U3y4aTh CBOWCTBA.
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N OCHOBAHM: IMPU3MBI; IIpsAMasa 1
HAKJIOHHAs IIPU3MBbI; OoKoBas

1 110JIHAas MOBCPXHOCTD ITPU3MBI.
[Tapamtenenunen, npsMOYroJIbHbIA
napaiesienune] 1 ero CBOUCTBa.
[Inpamuia: N-yrosibHas nupamuaa, rpaHu 1
OCHOBAaHHMEC MUPaMUIBI; OOKOBas U IoJHas
IMOBEPXHOCTh

nrupaMuabl; IpaBUJIIbHAAd U yceqéHHas[
upaMua.

DJIeMEHTEHI IIPU3MBI U TUPpaAaMHUBI.
HpaBI/I.]'H)HBIe MHOTI'OT'paHHUKH: MTIOHATUC
IIPaBUIIBHOTO

MHOT'OI'paHHMKA; TpaBUJIbHASI IPU3Ma U
IpaBUJIbHAS MUPAMUA; TPAaBUIIbHAS
TpeyroJibHas MUpaMua

U NPaBWIBHBIN TETpa3p; KyO.
[IpencraBienne o MpaBUIbHbBIX
MHOT'OI'paHHHMKAaX: OKTa3/p, 10AEKadIp U
UKOCAIP.

CruMMeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHTEJIBHO TOUKH, IPAMOM, INIOCKOCTH.
OJeMeHThl CUMMETPHUHU B IMpaMHJIaXx,
napaenenunesax, npaBUIbHbIX
MHOTOTPaHHHUKAX.

JlaBaThb onpeneneHne NTMpaMu/Ibl,
pacno3HaBaTh BU/IbI TUPAMU]I,
¢opmyanpoBaTh cBolicTBa p€dep, rpaHeil u
BBICOTHI IPABUIILHOM MHUPAMU/IBI.

HaxoauThb momans moiIHou

1 O0KOBOH NMOBEpXHOCTU Upamuabl. JlaBath
omnpeaejieHue yCeUEHHON MTUPAMHUIbL,
HA3bIBaTh €€ DIIEMEHTHI.

®opMyJIMPOBATH TEOPEMY

0 TuIomaar O0KOBOW MMOBEPXHOCTH
MIPaBUJILHON yceu€HHOM nupamMusl. Pemars
3aJlaud Ha BBIYMCJIEHHE, CBA3aHHBIE C
NMpaMuJiaMu, a TaKXKe 331a4l Ha [IOCTPOCHUE
CEYECHUH.

JlaBaTh omnpeae/ieHue pU3Mbl,
pacno3HaBaTh BUbI IPU3M, H300paKaTh
npu3Mbl Ha yeptexxe. Haxoaurs muomanp
MOJIHOM 1T OOKOBOM MOBEPXHOCTU MPU3MBI.
HN3yyaThb cooTHOUIECHMS Ditiiepa st

yrcina péodep, rpaHeil U BepLUIuH
MHOTOI'paHHUKA.

H3yuyaTh BUIbI IPABUIIBHBIX
MHOTOIPaHHUKOB, UX HA3BaHUA U
KOJIMYECTBO I'PaHEH.
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Boruncnenue 31eMeHTOB MHOTOTPaHHUKOB!
pé06pa, nuaronainu, yrisl. [1nomaas 60koBo
MOBEPXHOCTHU U MOJHON IOBEPXHOCTU
MPSMOU TPU3MBI, IJI0LIAb OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOU
npusMsl. [Tnomane 60K0BOM NOBEPXHOCTH U
MOBEPXHOCTHU MPAaBUJILHOM MUpaMU/IbI,
TeopeMa

0 IJIONIA1 OOKOBOM MOBEPXHOCTH YCEUEHHON
MMpaMH/Ibl

N3yuyaTs cummeTpuio

MHOTOTPaHHUKOB.

OO0BSICHATH, KaK1€ TOUKH HAa3bIBAIOTCS
CUMMETPUYHBIMU OTHOCUTEJIBHO JAHHON
TOYKH, IPAMOI HJIM TUIOCKOCTH, YTO
Ha3bIBAIOT LEHTPOM, OCBIO WU IUNIOCKOCTBIO
CUMMETPUHU (QUTYPBI.

IIpuBoauTH NpPUMeEPBI CUMMETPUYHBIX
buryp B apXuTeKType, TEXHUKE, IPUPO/IE.
MopeaupoBaTthb peanbHblE CUTYAI[UH Ha
A3bIKE T€OMETPHH, UCCIIEIOBATh
IIOCTPOCHHBIE MOJEIIN

C UCIIOJIB30BAHUEM T€OMETPUUECKUX OHATHH,
UCIMOJIb30BATh M0JJ00ME MHOIOTPAHHUKOB

OO6BEMBI MHOTOTPAaHHUKOB
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[Tonsatue 06 06béMe. OOBEM TUPAMUIBI,
HPU3MBI

AKTYaJIM3upOBaTH PAKThl U METOIbI
IJIAHUMETPUH, PEIICBAHTHBIE TEME.
O0BSACHATH, KaK U3MEPSIOTCS
00BEMBI TETI, MPOBO/ISI AHATIOTHIO C
M3MEpPEHHUEM IUIOIIAAEH
MHOT'OYTOJIbHUKOB. POpMYy/IMpOBaTh
OCHOBHBIE CBOMCTBA 00BHEMOB.
N3y4yars, BBIBOAUTH (DOPMYJIBI
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00BbEMa IPSIMOYTOJILHOTO

napajuieJienunes1a, Ipu3Msl u

MUPaMUJIbI.

BoruncasTe 00bEM pU3MbI

Y TIMPAMHJIBI TIO UX diieMeHTaM. [IpumMeHATh
00BEM TSI pEIIeHHs CTEPEOMETPUUECKUX
3a7a4 u

JUTSL HAXOKJICHUSI TEOMETPUIECKUX BEITMYHH.
MopenupoBaTthb peanbHble CUTyalluH Ha
A3bIKE T€OMETPHH, MCCJIeI0BATH
MOCTPOEHHBIE MOJIENN

C MICTIOJTb30BaHIEM T€OMETPUIECKUX MTOHATHHA

[ToBTOpEHME: CEUeHUS,
PACCTOSIHUS U YTJIbI

20P:
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[TocTpoeHue ceuenuii B

MHOTOTpaHHHKE.

Brrurciienue paccToOAHUI: MEXKy IBYMS
TOYKaMH, OT TOYKHU JI0 IPSIMOM, OT TOUKHU JI0
IJIOCKOCTH; MEXTY

CKPEIUBAIOIIUMHUCS MPSMBIMHU.
Boruncnenue yrios: Mexy
CKPEIIHUBAIOIIUMHUCS MIPSIMBIMU, MEXKTY
IPSIMOY U TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YIJI0B MEKTY MJIOCKOCTSIMU

CTpouTh ceueHrne MHOTOTpaHHUKA METOJ0M
CJIEJIOB.

JlaBaTh onpe/esieHHe PACCTOSTHUS MEXKIY
durypamu.

Haxoautp paccTosiHue Mexay
napauIeIbHBIMU IJIOCKOCTSAMU,

MEXK 1Y IJIOCKOCTBIO U MapajlIeIbHON el
PSIMOM, MEXK Y

CKpeuuBarmumucs npsiMeiMu. CTpouTh
JIMHEWHBIN yroJl IBYTPaHHOIO yria Ha
yepTexe
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MHOTI'OrpaHHuKa 1 HaXO0AWUThb €ro BCJINYUHY.
Haxozme YIJIBI MEXKAY INIOCKOCTSMU B
MHOTr'OrpaHHUKax

OBIIEE KOJIMYECTBO
YACOBI10 ITPOI'PAMME

68
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11 KJIACC

HanmenoBanue pasnena Kommuectso OcHOBHOE co/iepKaHue OcHOBHbBIE BU/IbI I€ATEIBHOCTH
(TemnI) Kypca 4acoB 00yJarommxcs
Tena Bpamienus 12 Cdepa u map: ueHrp, paauyc, Juamerp; AKTyaJIM3upoBaTh PaKThl U METObI
IUIONIA/Ib TOBEPXHOCTHU cdepbl. B3anumHoe IUTAaHUMETPUH, PEIEBAHTHBIE TEME, IPOBOIUTH
S0P pacnoJio;keHue cepbl U MI0CKOCTH; AQHAJIOTHH.

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

KacaTeJIbHas IUIOCKOCTD K cepe; TUI0NIa b
ctepsl.

N3obpaxenue chepsl, mapa Ha
TUTOCKOCTH.

Ceuenns mapa

JlaBaTh onpenesieHusi cpepbl U mapa, ux
LEHTpa, pajauyca, 1uaMeTpa.

Onpeneasatb chepy kak GUrypy BpatieHUs
OKPY>KHOCTH.

HccaenoBarhb B3aumMHOe

pacmnoJoxkeHue cepbl U MI0CKOCTH, IBYX
cdep, HIIICTPUPOBATH 3TO HA YEPTEKaAX

U PUCYHKaX.

D opMyJIMPOBATH ONPEICICHUE KacaTeIbHOM
TIJIOCKOCTH K cepe,

CBOMCTBO U MMPU3HAK KaCaTEIbHOM TIOCKOCTH.
3HAKOMHTBCS C T'€0IC3UYECKUMU JIMHUSMU Ha

chepe
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Hununapudeckast HOBEPXHOCTH,
00pa3yronue MUINHIPUIECKOM
MIOBEPXHOCTH, OCh IIMJIMHIPHUYECKON
noBepXHOCTH. LIMIMHIp: OCHOBaHUS U
00KOBas IOBEPXHOCTH, 00Pa3yIOIIasi U OCh;
TUTOIIAb

OOKOBOH M MOJHOW TOBEPXHOCTH.
N306pakenne nuauHapa

Ha I1ockocTH. Pa3zBépTka nununapa. CeueHus
OWIAHPA (TUTOCKOCTHIO, TTAPAIUIETHHON HITH
MEPIICHANKYIIIPHON OCH IIIJIUHIPA)

OO0BbSACHATH, YTO HA3BIBAIOT LIUJIMHAPOM,
Ha3bIBaTh €ro 3JeMeHThl. U3yuars,
00BSACHATH, KaK MOJIYYUTh HWJIUHIP MYTEM
BpalieHus

MPSIMOYTOJIbHUKA.

BoiBOAUTH, HCII0IB30BATH OPMYIIBI JIS
BBIYUCIICHUS TUIOIIAAN OOKOBOM TOBEPXHOCTH
HUATUHPA.

N3yuarh, pacno3HaBaTh pa3BepTKy HUIMHAPA.
MN300paxkaTh WIMH]IP U €70 CEYEHUS
MJIOCKOCTBIO, TIPOXOISIIEH Yepe3 ero och,
napasieIbHON WIN

MEePIEHIUKYISIPHON OCH.

HaxoauTh miomanan dTUX CEUCHUH.
MoneaupoBaTth peajibHblC CUTYallud Ha
SI3bIKE TEOMETPHUH, UCCIAEA0BATH
MOCTPOEHHBIE MO

C UCMOJIb30BAHUEM I'€OMETPUYECKUX TOHATHI

Konnueckas IIOBCPXHOCTD, o6pa3yfoume
KOHHYECKOM IIOBCPXHOCTH, OCh U BEPIIWHA
KOHHYECKOM IIOBCPXHOCTH.

KOHYCZ OCHOBAaHHUC U BCPIIIHUHA, 06pa3y10ma51 n
OCh, IIoaab

OO0BbsACHATH, KAKOE TEJIO HA3bIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBaTh €r0 3JE€MEHTHI.

N3yuyaTth, 00bACHATH, KaK OJTYYUTh KOHYC
IIYyTEM BpalleHUs

MIPSAAMOYTOJIBHOTO TPEYTOJIbHUKA.

36



OOKOBOI U MOJTHOW TOBEPXHOCTH.

VY ceuéHHbIN KOHYC: 00pa3yronue u
BBICOTA, OCHOBAaHHUA U 6OKOB3.$[
HIOBEPXHOCTb.

N3006pakenne KOHyca Ha IIIOCKOCTH.
Pa3BépTka KoHyca.

Ceuenus koHyca (TIOCKOCTHIO,
napasuieIbHOM OCHOBAHHMIO,

Y IUIOCKOCTHIO, MPOXOASIIEN Yepes
BEPILHHY)

MN300paxaTh KOHYC U €70 CEUCHUS
IJIOCKOCTBIO, IPOXOASAIIEN YEPE3 OCh, U
IIJIOCKOCTBIO, IEPIEHANKYIAPHON

K OCH.

HN3yuarsb, pacno3HaBaTh pa3BEPTKY KOHYCA.
BoIBOAUTH, HCII0IB30BATH OPMYIIBI IS
BBIYUCIICHUS TUIONIAAX OOKOBOM MOBEPXHOCTH
KOHYyca.

HaxoauTs miomaay ce4eHui, mpoXo X
yepes BepIINHY KOHyca WU
MEePIECHINKYIISIPHBIX €r0 OCH.

O0BACHATH, KAKOE TEJIO Ha3bIBAETCSA
YCEUYEHHBIM KOHYCOM.

HN3y4arh, 00bICHATD, KaK €ro MOJYyYUTh
MyTEM BpalleHUs NPSIMOYTOJIbHON
Tparnemuu.

BoiBoauTH, IPUMEHATH GOPMYITY JUTS
BBIYHCJICHUS IJIOMAA1 OOKOBOM
MOBEPXHOCTH YCEYEHHOTO KOHYyCa

Kom6uHnarus ten BpaiieHus

¥ MHOTOTpaHHUKOB. MHOTOTrpaHHUK,
ONMCaHHBIN 0KOJIO cepsl; chepa, BHUCAHHASL
B MHOTOTPaHHUK WIJIH

B TEJIO BpPAILIEHUS

AKTYyanu3upoBaTh (HaKThl U METO/IbI
IUIAHUMETPHUH, PEJIEBAHTHBIE TEME, IIPOBOINUTH
aHaJIOTUH.

Pemath crepeomeTpudeckue 3a1aum,
CBSA3aHHBIE C T€JIAMU BPALLEHMS, IOCTPOCHUEM
CEYEHHUH TeJI BpallleHus,
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C KOMOMHAIMSAMU TeJl BpallleHUs

Y MHOTOTPAaHHUKOB Ha HAX0K/IEHUE
re€OMETPUUYECKUX BEJTNYMH.

Hcnoab30BaTh IIpyU pelIeHUN
CTEPEOMETPUUYECKUX 3a/1a4 IJITAHUMETPUUYECKUE
(akThl 1 METO/IbI 33/1a41 Ha BHIYKMCIICHUE

U JI0Ka3aTeJbCTBO.

MopaeaupoBaTh peajibHblEC CUTYallud Ha
A3bIKE T€OMETPHH, UCCIIeI0BATH
MOCTPOEHHBIE MOJIENN

C UCTOJIb30BaHUEM T'€OMETPUUYECKUX MOHITUI

O0BEMEBI TET

20P:
https://resh.edu.ru/subject/17/11/

ITonsarue 06 066EMe. OCHOBHEIE CBOMCTBA
00BEMOB Tell.

O0bEM uMHApa, KoHyca. O0BEM

1rapa v rmiomaab chepbl

AKTYaJIM3MpoBaTh PaKThl U METO b
IUIAHUMETPUH, PEIEBAHTHBIE TEME, IIPOBOINUTh
AQHAJIOTHH.

BbIBOIMTH, HCN0JIB30BATH (POPMYIIBI
00BEMOB: IPU3MBI, IUIUHAPA, TUPAMHUJIBI,
KOHYCa; YCeYEHHOM MUpaMUIbI U YCeUEHHOTO
KOHYyca.

Pemathb cTepeomeTpudecKue 3a1auu,
CBSI3aHHBIE C BBIYHUCICHUEM 00BEMOB.
®opMyJIHPOBAaTH OIIPEIEICHUE IAPOBOTO
CErMEHTa, IIapoBOT0 CJI0s, IIAPOBOTO CEKTOPA.
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IpumeHATH GOPMYITHI
JUISL HAX0KJICHHSI 00bEMOB IIAPOBOTO CETMEHTA,
IIapOBOT0 CEKTOpa

[TonoOHbIe Tena B MpOCTPAHCTBE.
COOTHOIICHUS MEXTY TUTOIIAISIMU
MOBEPXHOCTEN, 00bEMaMK TIOTOOHBIX TETT

PemaTts crepeomerpuyeckue 3a1auu,
CBsI3aHHBIE C 00BEMOM II1apa

U TuIonianeio chepsl. MoaeaupoBaThb
PCAJbHBIC CUTYallu HA SA3BIKE T'COMETPUH,
UCCIIEIOBATh MMOCTPOSHHBIE MOICITH

C UCITOJIb30BAHUEM I'€COMETPUUCCKUX THOHSATUMN.
AKTyaJIM3upoBaTh PaKThl U METObI
IIAaHUMETPUH, PCICBAHTHBIC TEME, ITPOBOANTDH
aHAJIOTHUH.

Pemats  crepeomeTpuuecKue  3ajadw,
CBSI3aHHBIE C COOTHOIICHHEM OOBEMOB U
MOBEPXHOCTEH MOJOOHBIX TET

B TIPOCTPAHCTBE.

MoaeaupoBaTh pealibHbIC CUTYaIlMH Ha
SI3bIKE TEOMETPHH, HCCIIEIOBATh
MOCTPOEHHBIE MOJICIIN

C MICTIOJIb30BaHUEM I€OMETPUYCCKUX TTOHSITHI

BeKTophl 1 KOOPIUHATHI B
MPOCTPAHCTBE

10

BeKTOp Ha INIOCKOCTH
H B IIPOCTPAHCTBC. CrnoxxeHue
H BBIYUTAHUEC BCKTOPOB. YMHOXKEHNE

AKTYaJIM3upoOBaTh PaKThl U METOIbI
IUIAHUMETPUH, PEIEBAHTHBIE TeME, IIPOBOIUTh
AQHAJIOTHH.
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DOP:
https://resh.edu.ru/subject/17/11/

BEKTOpa Ha uucio. Pasznoxxenue
BEKTOPA 10 TPEM HEKOMIJIAHAPHBIM
BekTtopam. [IpaBuiio napaenenumnesa.
Pemenne 3aga4, CBA3aHHBIX

C IPUMEHEHNEM IIPaBUII AEUCTBUH C
BEKTOPAMH.

[IpsiMoyronpHas cucteMa KOOpJuHaT B
npoctpancTBe. KoopauHaTsl

BekTopa. [Ipocrelimue 3amauu B
KOOpJIMHATaX. YTOI MEXITY
BekTOpaMu. CKalsipHOE

MIPOU3BEICHUE BEKTOPOB.

Brruncnenue yrioB Mex 1y NpsMbIMU U
IJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBINA METOT

IIPU PELICHUU F'€OMETPHUUECKHX 33124

OnepupoBaTh NOHATHEM BEKTOD B
IIPOCTPAHCTBE.

®opmyIMpoBaTh NPaBUIIO Napajlieienunena
IIPU CJI0’KEHUHU BEKTOPOB.

CkJaabIBaTh, BBIYMTATH BEKTOPBI,
YMHOKaTh BEKTOp Ha yucio. U3yuarn
OCHOBHBIE CBOMCTBA ATUX OMEPALIHIA.
JlaBaThb onpeiesieHue NpsMOYroJIbHOU
CUCTEMBI KOOPAMHAT B IPOCTPAHCTBE.
Boipa3uTh KoOpIMHATHI BEKTOpa Yepes
KOOPJMHATHI €r0 KOHIIOB.

BrIBOAUTH, HCII0/1b30BATH (DOPMY.JIY JITUHEI
BEKTOPA U PACCTOSIHUSA MEXKIAY TOUKAMH.
BripaxkaTh CKaIsipHOE NIPOU3BEICHUE
BEKTOPOB Ye€pEe3 UX KOOPAUHATHI, BEIYUCIIATH
YTOJI MEXAY ABYMSI

BEKTOPAMH, JBYMSI IPSMBIMHU.

Haxoautb yros Mexmay npsMoun

1 IUIOCKOCTBIO, YTOJI MEXIY ABYMS
IIJIOCKOCTSIMU QHATUTUYECKUMHU METOJAMHU.
BeiBoauTh, HCNOIb30BaTh GOPMYIy
pPacCTOsIHUA OT TOUKH J0 IUNIOCKOCTH
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[ToBTOpenue, o6o0IIeHNE U 7 OcHoBHBIE (DUTYPBI, PAKTHI, TEOPEMBI Kypca Pematp npocreiimme 3amadu Ha
cHCTeMaTH3alus 3HaHU I IUTAHUMETPHUH. 3aJa9¥ TUITAHUMETPUH U HaXOXXJCHWE [UIMH H YIJIOB B
METOJIBI MX reOMETPUYECKUX (PUTypax,
S0P: peeHusI. npuMeHsTh Teopemy [ludaropa, Teopemsr
https://resh.edu.ru/subject/17/1 OcHoBHbIE QUTYPHI, PAKTHI, TEOPEMBI Kypca CHHYCOB 1 KoCcHHYyCcOB. HaxoauThb miomia/ps
1/ CTepEeOMETpUH. 3a]aul CTEPEOMETPUU U MHOT'OYTOJIbHHKa, KpyTa.
METOIBI UX PEIICHHUS Pacno3naBarthb mo00HbIe GUTYPHI, HAXOIUTD
OTHOIIEHHUS JUTHH
U IUIOIIAJIEH.
Hcnoab30BaTh IIpH pelieHUN
CTEPEOMETPUUECKHX 3a/1a4 (DaKThI U
METOIbI TUTAHUMETPHN
OBIIEE KOJIMYECTBO 34
YACOB I10 [IPOTPAMME

41




PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

COJEPKAHUE OBYUYEHUA

10 KJIACC

[IpencraBienue JaHHBIX ¢ TOMOILbIO Tabnul U quarpamm. CpenHee apupmMeTnueckoe, MeIuaHa,
HanOoJIbIlIee M HaUMEHbIIeEe 3HAYCHUs, pa3Max, JUCIEPCHs M CTAaHAapPTHOE OTKIOHEHHE YHCIIOBBIX
HabOpOB.

CrnyyaitHble S5KCIIEpUMEHTHI (OTIBITH) U CIIydaliHble COOBITHS. DileMEHTapHble COOBITHS (MCXOIbI).
BepositHOCTh ciiyyaitHOro coObITHsI. BiM30cTh 4acTOTH M BEpOSITHOCTH cOObITHH. CydaifHbIe OIBITHI €
PaBHOBO3MOXKHBIMHM ~ JJIEMEHTapHbBIMU  COOBITHSIMH. BeposTHOCTHM  coObITMI B ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMHU.

Omneparuu  HaJ COOBITHSIMU: TI€pECEUYCHHE, OOBEIUHEHHE, IMPOTHUBOMOJIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opMyia CIOKEHUS BEPOSITHOCTEN.

VYcnoBHas BEpPOSTHOCTb. YMHOXKEHHE BEPOSITHOCTEH. JlepeBO CiaydyalHOTO SKCIEPUMEHTA.
dopmyra moaHOUM BepoaTHOCTH. HezaBucuMBbIe COOBITHS.

Kom6unatopHoe mpaBuino ymHoxeHus. llepectanoBku u ¢dakropuan. Yucno coueTaHuil.
Tpeyronbuauk [Tackansa. @opmyna 6uHoma HproToHa.

bunaphelii ciyqaiiHblil ONBIT (MCHIBITAHUE), YerieX U Heyaaya. HezaBucumble ucnbitanus. Cepus
HE3aBUCUMBIX UCIIBITAaHUI JI0 TIepBOTO ycrexa. Cepusi He3aBUCUMBIX UCTIbITaHU bepHyiu.

Cnydaitnas BenuunHa. Pacnpenenenue BepositHocTel. [luarpamma pacrpeesieHus.

ITpumeps! paciipesiesieHuil, B TOM YKcie, TeOMETPUIECKOE U OMHOMHAIIBHOE.

11 KJIACC

UucnoBble XapaKTEPUCTUKHU CIIYyYaWHbBIX BEJIMYMH: MATEMaTHUYECKOE OXHUJAHUE, TUCIEPCUS] U
CTaHJIapTHOE OTKJIOHEHUEe. [IpuMepbl NMPUMEHEHHS] MAaTEeMATHYECKOrOo OXHUJAHUS, B TOM YHCIE B
3a/1auyax W3 MOBCEAHEBHOW >KM3HH. MareMaThuecKoe OXXKHJIaHWe OWHApPHOW CIydailHON BEITMYMHBI.
MaremaTH4yecKoe OKHIAHUE CYMMBI CIIY4ailHbIX BEIMYMH. MaTeMaTH4ecKoe 0KUJaHue U JUCIIePCUs
T€OMETPUYECKOTO ¥ ONHOMHUAIBHOTO PACIIPEICIICHUM.

3akoH OOJBIIMX YHUCENT M €ro pojb B Hayke, IMpUpoje u oOlmiecTtBe. BBIOOpOUHBINH METON
HCCIIEJOBAaHU.

[IpuMepsl HENpepBIBHBIX CiyyallHbIX BeJMUKH. [IoHATHE O TUIOTHOCTH pacHpeneneHus. 3agauu,
MPUBOJAIINE K HOPMaJIbHOMY pacnpeneneHuto. [loHsTre o HopManabHOM paclpeaesieHUH.
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HNPEJIMETHBIE PE3YJIbTATHI

K xoniy o0y4yenus B 10 kj1acce 00ydaroniuiics MOgyIuT CIEAYIOMNE PEAMETHBIC Pe3yIbTaThl:

YUTATh U CTPOUTH TAOIUIIBI U TUAr PAMMBI;

OTEPHPOBATh TOHATHAMH: CpeaHEe apu(MeTHUecKoe, MenuaHa, HauOoJbllee, HauMEHbIIEE
3HAYEHHUE, pa3Max MACCHUBA YUCIIOBBIX JIAHHBIX;

ONEpUPOBATH NOHATUSIMHU: CIy4alHbIN SKCIIEPUMEHT (OIIBIT) U CIIy4YailHOE COOBITHE, 3JIEMEHTAPHOE
COOBITHE (DJIEMEHTApHBIA HCXOMA) CIYY4ailHOTO OIBITA, HAXOJUTh BEPOSTHOCTH B OIBITaX C
PaBHOBO3MOKHBIMM CIIy4allHBIMU COOBITUSMHU, HAaXOJUThb W CpPaBHUBAThb BEPOSITHOCTH COOBITUIN B
M3YYEHHBIX CIIy4alHbIX SKCIIEPUMEHTAX;

Haxo0JIUTh U POPMYTUPOBATH COOBITHS: TIEpeceUeHHE U 00HETMHEHUE TAHHBIX COOBITHI, COOBITHE,
MIPOTUBOMOJIOKHOE JAHHOMY COOBITHIO, MIOJIb30BATHCS AUarpaMMamu Diepa U GopMysIoN CloKeHus
BEPOSITHOCTEH NMpH pelIeHUH 3a/1a4;

ONEepUPOBaTh MOHATHSMHU: YCIOBHAs BEPOSITHOCTh, HE3aBUCHUMbIE COOBITHS, HaXOAMUThH
BEPOSITHOCTH C MMOMOUIBIO ITPABUIIa YMHOKEHHUS, C TIOMOILBIO JIEPEBa CIYyYaliHOTO OIbITA;

MPUMEHATh KOMOWHATOPHOE TMPaBUIO YMHOXEHHS TMpPU PpEHIeHWM 3a7ad; OIEepHUpOBaThH

MOHATUSMM:  HCHBITAHUE, HE3aBUCHMBbIE HWCIIBITAHUSA, Cepus
UCIBITAHUH, YCIIEX U HEyJaua, HaXOAUTh BEPOSITHOCTH COOBITUI B CEpUU HE3aBUCUMBIX UCTIBITAaHUI 110
MIEPBOTO ycIlexa, HaXOIUTh BEPOATHOCTU COOBITHIA B cepuU UCTIbITaHUN bepHynu;

OTepUpOBaTh TMOHATHSAMU: ClydailHas BeJIMYMHA, PACIpe/elieHHe BEpOsSTHOCTEH, auarpamma
pacrpeiesneHusl.

K xonity o0yuenus B 11 kj1acce 00yqaroniuiicst MoJyduT CIASAYIOMINUE TPEAMETHBIC PE3YIIbTATHI:

CpaBHUBATh BEPOSITHOCTH 3HAYCHUH CITy4aifHON BEIWYHHEI 110 PACTIPEICICHUIO WM C TIOMOIIBIO
JHarpaMM;

OTIEPHPOBATH TIOHSATHEM MATEMaTHYECKOTO OKHUIAHUs, IPUBOJUTH MIPUMEPHI, KaK MPUMEHSETCS
MaTeMaTUYEeCKOE OXKUIAHNE CITyYaiiHON BETMYMHBI HAXOIUTh MaTEMAaTHIECKOE 0KHIAaHHE TI0 JAHHOMY
pacrpeesieHuIo;

UMETh TMPEJCTABICHHE O 3aKOHE OOJBIIUX YHCEN; HMETh

MPEJCTaBICHUE O HOPMAJILHOM PACIIPE/ICIICHHH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanue pazgena KommuectBo OcHOBHOE coIep)KaHNe OCHOBHBIE BUJIBI JCSTEIHHOCTH
(TemnI) Kypca 4acoB 00yJarommxcs
[IpencrasiieHne JaHHBIX 4 [IpencraBneHne JaHHBIX C TOMOIIBIO N3Baexatrh uHpOpMaNHIO U3 TaOIUL U
1 OIMcaTeNIbHas CTaTUCTHKA tabnun u auarpamMm. CpenHee JMarpaMm, MCNOJIb30BaTh TAOIHIIBI U
apudmernyeckoe, MeraHa, HauboJbllee U JUArpaMMBbI JTsl TIPEICTABIICHUS
DOP: https://m.edsoo.ru/e0b7b0fl HaMMEHBIIIEe 3HAYCHHUS, pa3Max, CTaTUCTUYECKHUX JAHHBIX.
Jcriepcusi, CTAaHIapTHOE OTKJIOHEHHE HaxoauTsh onmcarenbHbie
YHCIIOBBIX HAOOPOB XapaKTEPUCTUKU JTAHHBIX.
BelaBurarb, KpUTHKOBATH THMIIOTE3bI
XapakTepe ClIydailHOW HW3MEHYHUBOCTH
omnpeaensomux e€ dpakropax
City4aiiHbI€ OIIBITHI 3 CrnydaifHbIe SKCTICPUMEHTHI (OTIBITHI) U Boiaensitb Ha npuMepax ciydyaHbie

148 cnyqaﬁHble CO6I)ITI/I$I, OIIBITHI C
PAaBHOBO3MOKXHBIMHA
QJICMCHTAPHBIMHA UCXOJaMHU

D0P: https://m.edsoo.ru/e0b7b0fl

CIIy4aitHbIE COOBITHS.
DJIleMeHTapHbIE COOBITHS (UCXOIbI).
BeposTHOCTB Ciy4aitHOTO COOBITHSI.
BeposTHOCTH COOBITHIA B OITBITAX C
PaBHOBO3MOYXHBIMH 3JIEMEHTAPHBIMHU
COOBITHSIMH.

[IpakTruyeckas pabota

COOBITHS B OTUCAHHOM CIIy4aifHOM OIIBITE.
@®opmMyJIMpPOBATH YCIOBUSA IPOBEACHUS
CIIy4aifHOTO OTIbITA.

HaxoauTtp BeposSTHOCTU COOBITHIA B
OTIBITaX C PABHOBO3MOYKHBIMU

UCXO/IaMHU.

MopaeaupoBaTh OIBITHI

C pPaBHOBO3MO>KHBIMH 3JIEMEHTapPHBIMHU
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https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

MCXO0JIaMH B XOI€ TPAKTUYECKON paboThI

Onepanuu Haj COOBITHSMU,
CJIOJKEHHE BEPOSATHOCTEN

DOP: https://m.edsoo.ru/eOb7h0f1

Omnepanyu HaJ COOBITUSIME: TIEpPECEUCHUE,
00BbeMHEHNE COOBITHI, TPOTUBOIOJIOKHBIE
COOBITHS.

Huarpammel Ditnepa. @opmMyna ClI0KEHHUS
BEPOSITHOCTEMN

Hcnonb3oBarh AuarpaMmsl Diiepa u
CIIOBECHOE OIHCAaHUE COOBITHI JIs
(bOpMYITHPOBKY U U300paKEHUs

00beIMHEHUS U TTepeceueHus cCoOpITHil. Pemarb
3a/1a4H C UCTIOJIB30BaHUEM (POPMYIIBI CIIOKEHUS
BEPOSITHOCTEMN

Y cioBHasI BEpOSATHOCTh, JEPEBO
CIIy4aifHOTO OTIbITa, OpMYIIa MOTHON
BEPOATHOCTH

1 HE3aBUCHUMOCTE COOBITHIA
DOP: https://m.edsoo.ru/eOb7h0f1

VYcnoBHas BEpOSITHOCTh. Y MHOKEHHE
BEpOSITHOCTEN. JlepeBo CiiydailHOTO
skcriepuMenTa. Gopmyna noJIHON
BeposTHOCTH. HezaBucuMBbIE COOBITHS

Pemath 3a1aun Ha HaX0XACHNE

BEPOSITHOCTEN COOBITUIA, B TOM YHCIIE

YCIOBHBIX C TIOMOIIIBIO JIepeBa CIy4aifHOTO
OTIBITA.

OnpeneasiTb HE3aBUCUMOCTD COOBITHIA 11O
dbopMysie 1 o opraHu3aIy CIy4aifHOro OMbITa

DneMeHThl KOMOWHATOPUKA
DO0P: https://m.edsoo.ru/eOb7h0f1

KomOunatopHoe mpaBuiio

ymHokeHus. [lepectanoBku

u (akTopuain. Uucno coueTanuid.
Tpeyronpuauk [Tackans. ®opmyna 6mHOMA
HbroTona

Hcnonb30BaTh NpaBUiio yMHOXKEHUS 171
MIEPEYUCIICHUS COOBITHIA

B CJIy4aifHOM OTIbITE.

IHoab30BaThCst hopMyIon 1
TpeyroiapHukoM [lackans

JUISL OTIpEJIeNICHUS UMCIIa COYETaHHH

Cepun nocne0BaTeIbHbIX
W CIIBITAHUIN

bunapHbIii ci1ydaliHbIi ONBIT (MCIIBITAHUE),

yCex U HeyJada. HezaBucuMblie HCIIBITaHUS.

Cepm{ HE3aBUCHMBIX UCIIBITAHUU JIO MIepBoOIro

Pa3ouBaTh clI0JKHEIC OKCIICPUMCHTBI Ha
OTACIIbHBIC UCIIBITAHUA.

OcBanBarb NOHATHS. HCIIBITAHUC, CCPUS
HE3aBUCHUMBIX HCIIBITAHUH.
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OOP: https://m.edsoo.ru/eOb7h0f1

ycnexa. Cepust HE3aBUCUMBIX UCTIBITAHUI
bepnymn.

[IpakTnueckas pabora

C UCIOJIb30BaHUEM JIEKTPOHHBIX TAOJIHIL

IIpuBoaAMTHL NpUMeEPHI CEPUI HE3AaBUCUMBIX
WCIIBITAHU .

PemaTe 3a1a4M Ha IOUCK BEPOSATHOCTEN
COOBITHI B CEpUU UCIIBITAHUHN J0 TIEPBOTO
ycrnexa

U B cepusix ucnelTanuil bepuymnu. U3yyars
B X0/le IPAKTHYeCKO0il padoThI C
HCITOJIb30BAHNEM

AIIEKTPOHHBIX TA0JINII BEPOSITHOCTU COOBITUI
B CEpUAX HE3aBUCUMBIX HCIIBITAHUN

Cny4aliHble BETUYUHBI U
pacnpeeneHus

90P:
https://m.edsoo.ru/e0b7b0f

1

Crnydaiinas BenuunHa. Pacnpenenenue
BEPOSITHOCTEM.

Huarpamma pacnpenenenus. Cymma

U [IPOU3BE/ICHUE CITyYaiHbIX BETNYHH.
[Ipumepsl pacnpeieieHuil, B TOM YUCIe
reOMETPUYECKOe

U OMHOMHUAIbHOE

OcBauBaTh NOHATHS: ClIyJailHAs BEIUYMHA,
pacmpeneneHue, Tabuia pactpeaesieHus,
JiyarpaMma pacrpeieseHusl.

IIpuBoauTH NpUMeEPBI pacnpeesiCHN, B
TOM YHCJI€ TEOMETPUUYECKOTO U
onHoMHaTbHOTO. CpaBHUBATDH
pacrpeeneHust CiIy4alHbIX BEJIMYNH
Haxoautb 3Ha4eHUST CyMMBI

Y IPOU3BEJICHUS CIIyYailHbIX BEJTUYUH.
CTpouTh M pacno3HaBaTh reOMETPUUECKOE
1 OMHOMHAJIBHOE paclpe/Ie/ieHue
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[ToBTOpenue, 06001IIeHNME, S) OnucarenbHas CTaTUCTUKA. IToBTOpPATH H3yuEeHHOE
cUCTEMaTU3alus 3HAHUN CrnyyaiiHble ONIBITHI U BEPOSATHOCTU U BBICTPaMBaTh CUCTEMY 3HAHUI
S0P: ciIy4JaitHbIX cOOBbITHI. Onepanuu Haj
https:/m.eds00.ru/e0b7b0f1 COOBITHAMH. DIIEMEHTEI

KOMOMHATOPUKH, CEpUU HE3aBUCUMBIX

WCIIBITAHU I
OBIIEE KOJIMYECTBO YACOB 34

[10 [TPOTPAMME
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11 KJIACC

CIy4aliHOU BEJIMYHHBI

90P:
https://m.edsoo.ru/5fbc5dcl

MaTeMaTUYeCKOTO OKUJIaHUS
(cTpaxoBaHue, goTepes).
MareMaTtuueckoe OXUJaHUE CYyMMBI
CITy4ailHbIX BEJINYMH.
MaremaTrnueckoe 0KuJaHue
T€OMETPUYECKOTO U OMHOMHAIIBHOTO
pacrpeneneHmnit

HanmenoBanue pasnena Kommnuectso OcHOBHOE co/iepKaHue OcHOBHbBIE BU/IbI I€ATEIBHOCTH
(TemnI) Kypca 4acoB 00yJarommxcs
MareMatnueckoe 0XuIaHue 4 [Ipumepsl npruMeHEHUS OcBanBaTh NOHATHE MATEMATUYECKOTO

O KUJIaHMS.
IpuBoAUTH U 00CYKIATH TPUMEPHI
MPUMEHEHUS] MAaTEeMaTHIECKOTO

OKHIaHus. BEIUHCIATE MaTeMaTHYECKOE
oxunanve. Mcnmoab30BaTh NOHITHE
MaTEeMaTUYECKOr0o O)KHIAHUS U €r0 CBOMCTBA
MIpU PEUICHUH 3a/a4.

HaxoauTs 1o n3BecTHBIM popMysiam
MAaTeMaTUYECKOE OKUIAHUE CYMMBI
CIIy4ailHbIX BEJIUYMH.

HaxoauTh 10 u3BeCcTHBIM (hopMyiam
MAaTeMaTUUYECKUE OKUIAHUS CITydaliHbIX
BEJIMYMH, UMEIOIINX T€OMETPUUECKOE

1 OMHOMHAJILHOE pacIipeieIeHUS
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Jucniepcus 1 cTaHAaApPTHOE
OTKJIOHEHME CIIy4YalHOU
BEJINYHMHBI

90P:
https://m.edsoo.ru/5fbc5dcl

Jucnepcus U CTaHIapTHOE OTKIOHEHHUE.
Jlucniepcuu reoMeTpU4eCcKOro U
OMHOMHAIBHOTO PACIPEICTICHHUS.
[IpakTnueckas padora

C UCTOJIb30BaHUEM JIEKTPOHHBIX TAOJIHII

OcBauBaTh NOHATHS: AUCIIEPCHS,
CTaHJAPTHOE OTKJIIOHEHUE CIIy4aiHON
BEJIMYUHBI.

HaxoauTs nucnepcuto 1no
pacIpeaeIICHUIO.

HaxoauTsp 1o u3BecTHbIM (popmyriam
JHCTIEPCUIO0 TEOMETPUIECKOTO

1 OMHOMUAJIBHOTO paclpeaeseHus], B TOM
YyHClie B XOJE MPaKTUYECKOH paboThl ¢
HCII0JIb30BAHUEM

AIIEKTPOHHBIX TAOJIHUIT

3aKoH OOJIBIINX YKCENT

DOP: https://m.edsoo.ru/5fbc5dcl

3akoH OoJibmMX urcesl. BeiOOpouHbIil MeTOT
HACCIIEIOBAHUM.

[IpakTnueckas padbota

C UCITOJIb30BAHUEM DJICKTPOHHBIX TAOJIHIT

3HAKOMMTBCSI C BHIOOPOYHBIM METOJOM
MCCJIEIOBAHUS COBOKYITHOCTH JIaHHBIX.
N3yuyaTh B X0JI€ MPAKTHIECKOI pabOTHI ¢
MCII0JIb30BAHUEM DJIEKTPOHHBIX TAOIHUIL
IPUMEHEHHE BEIOOPOYHOTO METO/1a
UCCIIEIOBaHUS

HenpepsiBHbIE CityyaiiHble
BEJIMYUHBI (pacIpeICIICHHS )

950P:
https://m.edsoo.ru/5fbc5dcl

[Tpumepbl HeMpPepbIBHBIX CITYYaHBIX
BennurH. OYHKIUS IOTHOCTH
pacnipeaeneHusi. PaBnomepHoe
pacnpesiesIieHUue U €ro CBOMCTBa

OcBanBath MOHSATHUS: HETIPEPbIBHAS
cilyyailHas BeJIM4YMHA, HEIPEPbIBHOE
pactpenenenue, QyHKIHs MI0THOCTH
BEPOSATHOCTH.

IIpuBoANTH IPUMEPHI HENPEPHIBHBIX
CJIy4aiHbIX BEJIMYUH.
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HaxoauTs BepOSITHOCTH COOBITHIA
M0 JAHHOM (PYHKIIMH MJIOTHOCTH, B TOM YHUCIIE
PaBHOMEPHOTO paclpeieICHUS

HopmanbHO€ pacnpenenenue

DOP: https://m.edsoo.ru/5fbc5dcl

3aaun, IPUBOAAIIME K HOPMAIBHOMY
pacnpenenennio. OyHKIMS MTIOTHOCTH U
CBOMCTBA HOPMAJILHOTO paclpeeeHusI.
[IpakTnueckas padora

C UCTIOJIb30BaHUEM IEKTPOHHBIX TAOJIHI

OcBauBaTh NOHATHS: HOPMAJIBLHOE
pacupeneneHue.

Bo1easiTh 10 ONKUCaHUIO CITyYaliHbIE
BEJIMYMHBI, pACIIPEICIEHHBIE

110 HOpMaJbHOMY 3akoHy. IlpuBOANTH
NpuMepbI 33/1a4, TPUBOIAIINX K
HOpMaJbHOMY pacnpeaeneHuto. Haxoaurs
YUCIIOBBIEC XapaKTE€PUCTUKH HOPMAJIBHOTO
pacrpezeneHus 0 U3BECTHBIM (hOpMYIIaM.
PemaTh 3a7a4n, CBSI3aHHEIC

C IPUMEHEHHUEM CBOMCTB HOPMAIbHOTO
pacrpeeseHuii, B TOM YUCie

C UCIOJIb30BaHUEM DIIEKTPOHHBIX TAOIHIL

IToBTOpEHUE, 000OIICHNE 1
CHCTEMAaTH3aIUs 3HAHUHA

50P:
https://m.edsoo.ru/5fbcsdcl

19

[IpencraBicHre JaHHBIX C TOMOIIBIO TAOIHII
U IMarpamm, onvcateibHasi CTaTHCTHKA,
OITBITHI

C PaBHOBO3MOJKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH, BEIYUCIICHHE BEPOSTHOCTEH
cOoOBITHIH

[ToBTOPATH N3y4EHHOE U BEICTPAUBATh
CUCTEMY 3HAHUU
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C IPUMEHEHUEM OPMYIT U

rpau4ecKux METO/I0B

(xoopmuHaTHas mpsiMasi, IEpEBO, AUarpaMmma
Ditniepa), cllydailHble BEIMYUHBI U
pacripenenieHusi, MaTeMaTHYecKoe
0XUJAHUE CIIy9allHOW BEJIMYHHBI

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

34
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