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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 11O
MATEMATHUKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA
M3ydyeHne MaTeMaTWKH Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS HAIPaBJICHO Ha
JTOCTIDKCHHE  OOYYaroONUMHUCS  JIMYHOCTHBIX, METANpEeIMETHBIX H  MPEAMETHBIX
00pa3oBaTEIbHBIX PE3YJIbTATOB OCBOCHUS YUYEOHOTO MIpeaMETA.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbpraTe M3ydeHus MaTeMaTUKH Ha YpOBHE cpejHero oOiiero oOpa3oBaHUS Yy
obOyuatorierocs OyayT copMHUpPOBaHBI CJICIYIONIUE TUUYHOCTHBIE PE3YIbTAThI:
1) rpamaaHCKOro BOCIIMTAHMS:

c(OPMHPOBAHHOCTh TPAKIAHCKONW TO3WUIMKA OOYyYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO UJIE€HAa POCCHUMCKOTO OOIIECTBA, MPEJICTAaBIECHUE O MaTeMaTHYeCKUX
OCHOBax (YHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SBJICHHM, MPOLENYp TPa’kJaHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE B3aUMOJIEUCTBOBATH C COILMAILHBIMU
MHCTUTYTaMH B COOTBETCTBHUH C UX (PYHKIUSIMU U Ha3HAUCHUEM,;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTh POCCUMCKON TPAXKJAHCKOM HWJECHTUYHOCTHU, YBAXKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHHUCKOM MAaTEMaTUKH, IIEHHOCTHOE OTHOIIECHHE K
NOCTUKEHUAM POCCHUMCKMX MAaTE€MaTUKOB W POCCUHUCKOM MaTEMAaTUYECKOM MIKOJIbI,
MCIIOJIb30BAaHUE ATUX JOCTIXKEHHUM B IPYTUX HayKaX, TEXHOJOTUAX, chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HaHWE JYXOBHBIX ILIEHHOCTEH POCCHICKOTO Hapoaa, CcPOPMUPOBAHHOCTh
HPAaBCTBEHHOI'O0 CO3HAHUSA, JTUYECKOrO0 TOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JIOCTUKEHHI HAyKH U JIEATEIIbHOCTHIO YUEHOT0, OCO3HAHUE JINYHOTO BKJIAJ1a
B [IOCTPOEHUE YCTOMYMBOIO Oy 1yIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHHE K MHUpY, BKIIFOYast ACTETUKY MaTEMAaTHUYECKUX

3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJad, PEIICHUH, pacCyXICHHH, BOCIPUHUMYHUBOCTH K
MAaTEMATUYECKUM ACTIEKTAM Pa3JIMYHbIX BUJIOB UCKYCCTBA;
5) pu3uUecKOro BOCIMTAHMS:

c(hOpMHPOBAHHOCTh YMEHHUS IPUMEHATh MaTEMAaTHYECKUE 3HAHUS B MHTEpECaX
3I0pOBOI0 M 0€30MacHOro o0pa3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 310POBBIO
(3mopoBoe THUTaHHWE, COAJAHCUPOBAHHBIM pEXUM 3aHATHUM M OTAbIXA, peryJspHas
¢u3nyeckass aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE MPH 3aHATHUSIX CIOPTHUBHO-
0370POBUTENBHON JEATEIbHOCTBIO;
6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHUE IIEHHOCTU TPYAOJIOOUS, WHTEPEC K Pa3TMUHBIM
chepam mnpodecCHOHATBHOM  NESITEIBLHOCTH, CBA3aHHBIM C MaTeMaTUKOW U  eé



NPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymed mnpodeccun u
pean30BbIBaTh COOCTBEHHBIE JKM3HEHHBIE IUIaHbl, T'OTOBHOCTh U CIOCOOHOCTh K
MaTeMaTUYeCKOMY OOpa30oBaHMI0 U CaMOOOpa30BaHUIO HA NPOTSHDKEHUH BCEH KU3HW,
TOTOBHOCTh K AKTMBHOMY YYaCTHIO B PEUICHWH NPAKTUYECKUX 3aJ1a4 MATEMaTUYECKOU
HAIIPaBJIICHHOCTH;

7) 3K0JIOTHYeCKOT0 BOCITUTAHMSA

c(hOpMHUPOBAHHOCTH IKOJIOTMYECKON KYJIbTYpbl, TOHUMAHKUE BIUSHUS COLUAIBHO-
SKOHOMHUYECKUX MPOLECCOB Ha COCTOSHUE NPHUPOAHOW M COLMAIBHOW CpENbl, OCO3HAHUE
IJI00AJIBHOIO  XapakTepa SKOJOTMYECKHX NpoO0JieM, OpUEeHTaluusi Ha [pPUMEHEHHE
MaTEMaTUYECKUX 3HAHUM JUIsl pelieHus 3a7ad B OOJacTH OKPY’KaIoIIeW Cpelibl,
IUTAHUPOBAHUE TIOCTYNKOB M OLIEHKM KX BO3MOXKHBIX IOCJIEICTBUM JUIsl OKpY>Karolen
cpenbl; 8) HEeHHOCTH HAYYHOI'O MIO3HAHMS

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW W OOILECTBEHHOW MPAKTUKH, MOHHMMAaHUE MATEMaTUYECKOM HAyKH Kak
cepbl 4eOBEYECKON NEeATEIbHOCTH, 3TANOB €€ Pa3BUTHS W 3HAYMMOCTH I Pa3BUTHUSA
LIUBUIN3AI[UM, OBJIAZICHUE S3bIKOM MaTEMaTHUKH W MAaTeMaTH4YEeCKOW KyJIbTypoll — Kak
CPEICTBOM ITIO3HAHMS MUPA, TOTOBHOCTH OCYIIECTBIIATh IPOEKTHYIO M MCCIEN0BATEIBCKYIO
NEeSATENbHOCTh NHNBUIYAIbHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTaTe 0CBOE€HHUS MPOrpaMMBbl IO MaTEMATUKE HA YPOBHE OCHOBHOT'O OOILET0
oOpa3oBaHusl y o0yyaromerocsi OyayT cpopMUpOBaHbI METAIIPEIMETHBIE PE3YJIbTATHI,
XapaKTEPU3YIOIIMECS OBJIAJICHUEM YHUBEPCAIbHBIMU [TI03HABATEILHBIMU JEHCTBUSMH,
YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMH  JIEHCTBHUSIMH M YHUBEPCATbLHBIMU

PETYIATUBHBIMUA I[CfICTBI/ISIMI/I.

ITo3HaBaTeIbHbIe YHUBEPCAJIbHbIE YYeOHbIE eiicTBUS

ba3oBble Jiornueckue JaeiicTBUA:

BBISBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIC MPU3HAKK MAaTEMAaTHUUYECKUX OOBEKTOB,
MOHATUM, OTHOIICHUN MEXIy TMOHATHIMHU, (QOPMYIUPOBATH OMNpEACICHUS TOHSATUMA,
YCTaHABJIMBATh CYIIECTBEHHBIM MPHU3HAK KJIACCHU(PUKAIIUN, OCHOBAHUS JUISi OOOOIICHUS M
CpaBHEHUS, KPUTEPUH TMPOBOJAMMOIO aHAIW3a, BOCIPUHUMATH, (HOPMYIUPOBATH W
peoOpa3oBbIBATH CYXKICHUS: YTBEPAUTEIbHBIC
Y OTpUIlaTe/IbHBIC, €IMHUYHBIC, YACTHBIC M OOIIUE, YCIOBHBIC, BBISABISATH MATEMaTHYCCKUEC
3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHUBOpEYUs B (akTax, JAHHBIX, HAOIIOJEHUSX U
YTBEPKICHUSIX, MpeajaraTb KpUTEpPUU JJI  BBIABJICHUS 3aKOHOMEPHOCTEM U
MPOTUBOPEYMIL; JIeJIaTh BBIBOJBI C HMCHOJIb30BAHUEM 3aKOHOB JIOTUKH, JI€IYKTHUBHBIX W
WHIYKTUBHBIX

YMO3AKJIFOUCHUH, YMO3aKJIFOUYEHUH 110 aHAJIOTUH;



IPOBOJUTH  CaMOCTOATENBHO  JIOKa3aTeIbCTBA MATEMAaTHYECKUX  YTBEPKIECHUMN
(npsiMble U OT MPOTHBHOTO), BBICTPAUBATh APryMEHTAIMIO, TMPUBOIUTH MPUMEPHI U
KOHTPHpPUMEPHI, 0OOOCHOBBIBaTh COOCTBEHHBIE CYXJACHHUS W BBIBOJBI, BbIOMpATh CIOCOO
pemieHuss y4eOHOM 3ajaud (CpaBHHBAaTh HECKOJBKO BAapHAHTOB pELIECHHUSA, BBIOMPATh
HanOoJIee MOAXOISIINNA ¢ YIETOM CAMOCTOATENBHO BbIIEIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBarTelbcKme 1eiiCTBUSL:

UCIIOJB30BaTh  BOIMPOCHI  KaK  HCCIENOBATENIbCKUM  WHCTPYMEHT  MO3HAaHWS,
(dbopMyIpoBaTh BOIPOCH], (PUKCHUPYIOLIUE MPOTHUBOpPEUHE, MPOOIeMy, YyCTaHABIUBATh
HMCKOMOE M JaHHOE, (hOpMHpOBATh THIIOTE3Y, apTyMEHTUPOBATH CBOIO MO3UIIUIO, MHEHHE;
IPOBOJIUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIECIOBAHNE
M0 YCTaHOBJIEHUIO OCOOCHHOCTEHl MaTeMaTH4ecKoro OObeKTa, SBIEHUS, TMpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKIy 00BbEKTaMH, SBJICHUSIMH, [IPOLIECCAMH; CAMOCTOSITEIHLHO
dbopmynaupoBaTh 000OIIEHUST M BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHOIO HAOIOACHMUS,
UCCJIEIOBAHMSI, OIIEHUBATh JOCTOBEPHOCTh IOJYYEHHBIX pE3yJbTaTOB, BBIBOJOB H
000011IeHHIT; MPOTHO3UPOBATH BO3MOYKHOE PAa3BUTHUE MPOLIECCA, a TAKKE BbIIBUTaTh

MPEIOJIOKEHUSI O €TO Pa3BUTHH B HOBBIX YCIIOBHUSX.
Pabora ¢ unpopmaunmeii:

BBISBJIATH Ae(DUITUTH UHPOPMAIUU, JAHHBIX, HEOOXOAUMBIX JIJIsl OTBETA Ha BOIIPOC

W JUIsl pellieHHs 3aJayd; BbIOMpaTh WH(OpMAIMI0 U3 MCTOUYHUKOB Pa3JIMYHBIX THIIOB,

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UHPOPMAIIUIO PA3THUUHBIX

BUJIOB U (OPM NPENICTABIICHUS;, CTPYKTYPUPOBATh WH(GOPMAIIUIO, MIPEJCTABIATh €€ B

paznuuHblXx (opMmax, WUIIOCTPUPOBATh TrpadUUuecKd; OIECHUBATh HANEKHOCTD

uH(popManuu o CaMOCTOSITEITBHO chopMyIHPOBaAHHBIM KPUTEPUSIM,
chOpMYITMPOBAHHBIM CAMOCTOSITEIILHO.

KoMMmyHuKaTUBHBIE YHUBEPCAJIbHBbIE YUeOHbIE 1eHCTBUS:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMHU
U MeNIMH OOIIEHHs, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOUKY 3PEHUSI B YCTHBIX H
MACbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS] MO XOJYy PELICHHS 3a/adyd, KOMMEHTHUPOBATH
MOJYYEHHBIM pe3ysibTaT; B XOJ€ OOCYXJEHHS 3aJaBaThb BOIPOCHI IO CYIIECTBY
o0Ccy»X1aeMoil TeMbl, MPOOJIEMBbI, pelIacMoil 3ajauu, BhICKA3bIBaTh UJCH, HAIICJICHHBIC Ha
MOMCK PEUIECHHUs, COMOCTAaBISATh CBOU CYXKICHHUS C CYXKICHUAMH JIPYTHUX Y4YaCTHUKOB
auanora, OOHApy>KMBaTh pa3jHMuhe€ M CXOJACTBO TO3MUIMH, B KOPpPEeKTHOW (opme
dhopMyIHpOBaTh PA3HOIIIACHS, CBOM BO3PAKEHMS; MPEACTABISATH PE3yJbTaThl PEIICHUS
3a/1a4M, SKCIIEPUMEHTA, HCCIICIOBAHUS, IPOEKTA, CAMOCTOSATENbHO BbIOHMpaTh (opmar
BBICTYIUICHUS ¢ YIETOM 3a/1a4 TIPE3EHTAIlMU U OCOOEHHOCTEH ayIuTOPHUH.

PeryJsiTuBHbIC YHUBEPCAJIbHbIC yYeOHbIE 1eiiCTBUS

Camoopranusamnus:



COCTaBJIAITh IUIaH, aITOPUTM PELIEHUs 3aJaud, BHIOUpATh CIOCOO pEIIeHUs ¢ y4ETOM
UMEIOUINXCS  PECYypcOB UM COOCTBEHHBIX  BO3MOXKHOCTEHW, apryMEeHTHpPOBAaThb U
KOPPEKTUPOBATh BAPUAHTHI PELIEHUN ¢ y4ETOM HOBOW MH(pOpMaLUK.

CaMOKOHTPOJIb, IMOIIHOHAJIBbHbBIN MHTE/JICKT:

BJIa/IETh HABBIKAMU TIO3HABATEIbHOMN peIeKCUH KaK OCO3HAHHUS COBEPIIAEMBIX

JACUCTBUI W  MBICAUTENBHBIX MPOIECCOB, HX PpE3yJbTaTOB, BIAJIETh CIIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIECCA U PE3YJIbTaTa PEIICHUS MaTEMaTUYECKOH 3a/1a4H;
OPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTHh IIPH PEIICHUWU 337aud, BHOCUTH
KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JAaHHBIX, HAaMJIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH; OLIEHHBAaTh COOTBETCTBHUE pe3yJibTara UEIH U
YCIIOBHSIM, OOBSCHATHh NPUYMHBI JOCTHKEHUS WIM HE JOCTHKEHHUS Ppe3yJbTaToB
JESITEIbBHOCTH, HAaXOAUTh OIINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eAATEJIbHOCTD:

MOHUMAaTh W HUCIOJIb30BaTh MPEUMYILIECTBA KOMAHAHOW M MHIWBHAYaJIbHOW pabOTHI IpH
pelieHny y4eOHbIX 3aJad, NPUHUMATh LIeJIb COBMECTHOM NEATEIbHOCTH, IUIAHHUPOBATH
OpraHM3alMi0 COBMECTHOM palOoThl, pacHpenensTb BUIbl padOT, JOroBapUBaThCH,
oOCyXJaThb NpOLECC M pe3yiabTaT paboThl, 0000UIaTh MHEHHS HECKOJIbKMX JIIOJCH;
y4acTBOBaTh B TPyHNOBBIX (opmax paboThl (0OCYykAeHHS, OOMEH MHEHUH, «MO3TOBBIE
HITYPMbI» U UHBIE), BBIIOJIHATH CBOIO YaCTh PabOThl U KOOPAMHUPOBATH CBOU JIEUCTBHUS C
APYTMMU 4JIEHAaMH KOMaH[bl, OLIEHUBATh KA4eCTBO CBOETO BKJIaJa B OOLIMH MPOIYKT IO
KpUTEpUsaM, cHOPMYJIMPOBAHHBIM YYaCTHUKaMH B3aUMOJIEHCTBUSI.

INPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHBIC pPe3yNbTaThl OCBOCHMS MPOTPAMMBI 10 MaTeMaTHKe Ha 0a30BOM ypOBHE Ha
YPOBHE CpPEIHEro oO0Iero odopa3oBaHUsl MPEJCTABICHbI MO rojJaM OOYyYEeHHSI B paMKax
OTJICTBHBIX YU€OHBIX KYPCOB B COOTBETCTBYIOIINX Pa3feiiax MPOrpaMMbl IO MaTeMaTHKE.

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

COAEPXAHUE OBYUYEHUSA

10 KIIACC

Yucaa 1 BBIYUCICHUS

Panmonanpubie  unciia. OOBIKHOBEHHBIE U JICCSATUYHBIE JApOOH, TPOIICHTHI,
OCCKOHEUHBIE TEpUOAUYECKHUE JpoOu. ApupMeTHUUECKHE OIepaldd ¢ palydoHaJIbHBIMU
YHCJIaMH, TIPE0Opa30BaHUs YHUCIOBBIX BhIpakeHUM. [Ipumenenue qpodeit v mpoIeHTOB IS
peLIeHUs MPUKJIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIIEH 3HAHUM U PEATIbHOW KU3HM.

JlelicTBUTENBHBIE YHUCIA. Panmonanbabie u MppaLMOHAIbHbIE yuca.
Apudmernueckue onepanuu ¢ ASHCTBUTEIBHBIME YrcIaMu. [I[puOmmkEHHBIC BRIYUCICHUS,
MpaBujIa OKPYIJIEHUS, IPUKUAKA U OLIEHKA PE3YyJIbTaTa BIYUCICHUMN.



Crenens ¢ nenbiM nokasareneMm. CtangaptHas GopmMa 3arnucu AeHCTBUTEIBLHOTO
yrcina. Mcnonbp3oBanue noaxoasameil popmbl 3anucu AEMCTBUTEIBHBIX YUCEN IS
pELICHUS NPAKTUYECKUX 3a1a4 U IIPEICTABICHUS TaHHBIX.

ApudmeTnuecknii KOpeHb HaTypaidbHOW crereHu. JlelcTBusa ¢ apudmeTuyecKumMu
KOPHSAMH HaTypAJIbHOU CTENIEHHU.

CHHyC, KOCMHYC M TAHI€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apPKTaHI'€HC YMCIIOBOTO ApIryMEHTA.

YPaBHeHI/Iﬂ N HEPaABCHCTBa

ToxzaecTBa U TOKIECTBEHHBIE IPEOOPA30BAHUS.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHUM. OcHOBHbIE
TPUTOHOMETpHUUECKHE (HOPMYIIBI.

VYpaBHeHHe, KOpeHb ypaBHeHMs. HepaBeHCTBO, pemieHne HepaBeHCTBA. Meron
MHTEPBAJIOB.

Pemenue nensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppaiOHAIBHBIX YPABHEHUH U HEPABEHCTB.

Pelienre TpUroHOMETpUYECKUX YPAaBHEHUN.

[IpuMeHeHnEe ypaBHEHUN U HEPABEHCTB K PEIICHUIO MAaTEMATHYECKHUX 3a1a4 U 3a7a4
U3 pa3IMYHbIX 00JaCTEN HAYKU U PEaIbHOM KU3HU.

DOyHKIMU U TPaPUKH

OyHkius, cnocoObl 3agaHus ¢(yHkuuu. ['paduk QyHknuu. BzaumHO o00paTHbBIE
(GyHKLIMH.

OOnactp ompenenaeHUss W MHOXECTBO 3HaueHuil @yHkuuu. Hymum QyHxuun.
[IpomexxyTkH 3HAaKONMOCTOAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

CrenenHas (QyHKIMS ¢ HATypaJIbHBIM M LIEJIBIM TIOKa3aTenaeM. E€ cBoiicTBa U rpaduk.
CaoiicTBa u rpaduk KOpHs N-0¥ CTENEHHU.

Tpuronomerpruyeckas OKpPYKHOCTb, OIpEAEIEHUE TPUTOHOMETPUUYECKUX (PYHKIUN
YUCJIOBOI'O apryMEHTA.

HauaJjia MaTeMaTH4eCcKOro aHaJIu3a

ITocienoBaTeNbHOCTH, CIIOCOOBI 3aJaHMs IIOCJIEAOBATEILHOCTEH. MOHOTOHHBIE
MOCJICOBATEILHOCTH.

Apudmerrnueckasi U reoMeTpruiecKkas nporpeccuu. beckoneuHno yoObIBaromias
reomeTpudeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBAIOIIEH reOMETPUUYECKOM
nporpeccun. @opmyiia CIOXKHBIX MPOLEHTOB. MCMOJIb30BaHNE MPOTPECCUU AJIs1 PEIICHUS

peabHBIX 3371a4 MPUKIIATHOTO XapaKTepa.

MHoxkecTBa U JIOTUKA

MHoxecTBO, omepauMy HaJ MHOXecTBaMH.  JlmarpaMmsl Ditnepa—
Benna. [IpumMeHeHne  TEOPETUKO-MHOKECTBEHHOIO —armapara JJisl  ONKMCAHUs
peaNbHBIX TPOIECCOB U SIBJICHUH, TIPU PEIICHUH 33724 U3 IPYTUX YIYEOHBIX IPEIMETOB.
Onpenenenue, Teopema, CIeACTBUE, JOKA3ATEIbCTBO.



11 KIIACC
Yuc/1a 1 BbIYUCICHHS
HarypanbHbie 1 niensie yncina. [IpusHaku 1ea1uMoCcTy LEIbIX YUCElL.

Crenenb ¢ panuoHaIbHBIM ToOKa3aTeneM. CBoiicTBa ctemenu. Jlorapudpm
yucia. JleciTuuHbIe U HaTypajibHbIE JIOTapU(pMBI.

YpaBHEHHs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JTOTapr(MBI.

[IpeoOpa3zoBaHue BhIpaKeHHH, COAEPKALIUX CTETIEHH C PAIMOHAIHBIM TTOKA3aTeIEM.
[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IToka3aTenpHbIe YpaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckne ypaBHEHHUS 1 HEPABEHCTBA.

CucTeMbl JIMHENHBIX YpaBHEHUI. Pemienne MpuKIIagHbIX 33/1a4 ¢ TOMOIIBIO CHCTEMBI
JIMHENHBIX YPAaBHECHUM.

CucreMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.
IIpuMeHeHue ypaBHEHUM, CUCTEM U HEPABEHCTB K PEILICHUIO MATEMAaTUUECKUX 3a/1a4 U
3a/1a4y U3 pa3au4HbIX 001acTel HAYKH U peabHOW KU3HH.

DOyHKIMU U TPaPUKH

Oynkuusa. Ilepuonnueckune Qynkunu. [IpomMexyTku MOHOTOHHOCTH —(DYHKLHMU.
Makcumymbl 1 MUHUMYMBI pyHKIIMU. HanOonblliee 1 HauMeHblllee 3HaYeHne QyHKIUNA Ha
ITPOMEXKYTKE.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKH.

[Toka3zaTenbHas u Jorapupmuueckas QyHKINN, UX CBOMCTBA U rpauKH.

Hcnonb3oBanue rpadukoB GYHKIMMA 711 peIICHUS YPAaBHEHUHN U JIMHEUHBIX CHCTEM.

Hcnonb3zoBanne rpa@ukoB (YyHKIMI s MCCIENOBAaHUS  IMPOLECCOB H
3aBHCHUMOCTEH, KOTOpbIE BOSHUKAIOT MPHU PELICHUH 33/1a4 U3 APYTUX YUeOHBIX IPEIMETOB U
pEAIIbHOM KU3HMU.

Hauvana MaTeMaTH4eCKOro aHajaimsa

HenpepriBable GyHKIIMH. MeToI THTEPBAJIOB JIsl pEIICHHS HEPABEHCTB.

[TpousBoanas ¢ynkuuu. ['eomerpudeckuii U GU3NIECKUN CMBICT TTPOU3BOHOM.

[IpousBoaHbie dyeMEHTapHbIX (yHKIHMN. DOpMyIbl HAXOXKIEHUS TPOU3BOIHOMN
CYMMBI, IPOU3BEACHUS U YACTHOTO (QYHKIIHIA.

[Ipumenenne mPOU3BOAHOW K HCCIENOBAHUIO (YHKIMA Ha MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxaenne HauboIblIero 1 HAMMEHbIIEro 3Ha4eHus (PYHKIIUU Ha OTPE3Ke.

[IpuMeHeHue MPOU3BOIHOM ISl HAXOXKJICHUSI HAWIYUYIIEro PEUICHUs] B MPUKIIATIHBIX
3aj1a4yax, Js ONpeieTIeHUs] CKOPOCTH MPOoIecca, 3alaHHOTO (OPMYJIION UITH TPapUKOM.

[TepBooOpaznas. Tabiuira nepBooOpa3HBIX.

WuTerpan, ero reomMmeTpuueckuii 1 Quanyeckuii cMpici. Beluucienue unrTerpana mo
dbopmyne Herorona—JleiiOnura.



INPEAMETHBIE PE3YJIBTATBI

K koHiy oOyudenust B 10 kiacce oOyyaromuics MOJY4YUT CIAEAYIOIIUE MPEAMETHBIC
pE3yNbTATHI:
Ymncsia v BBIYMCJICHUS:

OIEepUPOBATh MOHITUIMU: PALIMOHAIBHOE U JIEUCTBUTEIILHOE YHCII0, OOBIKHOBEHHAs
U JlecATUYHas JApoOb, TMPOLIEHTHI; BBIMOJIHATH apuPMETHUECKHUE OIepaluud ¢
palMOHAIBHBIMA ¥ JCHCTBUTEIBHBIMU YHUCJIAMH; BBIIOJIHATh TMPUOIIKEHHBIC

BBIUMCJICHUSI, HCIIOJIb3Yys TMIpaBWiIa OKPYIJVICHHUA, JellaTh NPUKUAKY U  OICHKY

pe3yibTaTa BBIYMCICHUI; ONIEpUPOBATh MOHSATUSMU: CTEIEHb C LIEJBIM MOKa3aTeNeM,

cTaHjapTHas (opma 3anucu ASHCTBUTEIBHOTO YKCIa, KOPEHb HATYypallbHON CTENeHH,

UCIIONIb30BaTh MOIXOMASIIYI0 (POPMY 3alUCH JCUCTBUTEIBHBIX YHCEN AJS PEHICHUS

NPAKTHUECKUX 3a7a4 M MPEICTaBICHHS TaHHBIX; ONEPUPOBATH MOHITHSIMH: CHUHYC,

KOCHHYC M TaHT'€HC MPOU3BOJIBHOIO YIJIa, UCIOIb30BaTh 3allUCh IPOU3BOIBHOIO YyIJIa

yepe3 00paTHbIE TPUTOHOMETPUUECKUE (PYHKIIHH.

YpaBHeHus U HEPABEHCTBA:

ONEpUPOBATh MOHATUSMU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO, IIEJIOE, PAllMOHAIBHOE,
MpPpalMOHAJILHOE YPAaBHEHHUE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE YPABHEHHE; BBIIIOJIHATD
npeoOpa3oBaHus TPUTOHOMETPUYECKUX BHIPAKEHUH U peIIaTh

TPUTOHOMETPUUECKUE YPABHEHUS;, BBIIOIHITH MPEOOpPa30BaHUs IEINIbIX, PAIIMOHATBHBIX U
WUPpAIMOHATBHBIX BBIPAKEHWHW W peliaTh OCHOBHBIE THIBI IIENBIX, PAIMOHAIBHBIX H
MppAIMOHATIFHBIX yYpaBHEHUIN M HEPABEHCTB; MPUMEHITh YpPaBHEHHS M HEPABEHCTBA IS
pelIeHus] MaTeMaTUYECKUX 3a71a4 U

3aJa4 W3 Pa3IMYHBIX OOJacTeld HAyKM M pealbHOW JKWU3HU; MOJEIMPOBATH pealbHbBIE

CUTYaIIMH Ha S3BIKE AITreOpbhl, COCTABIISTH BHIPAKEHUS,
yYpaBHEHHS, HEPABEHCTBA MO YCJIOBUIO 3aJaud, MCCIIEIOBATh MOCTPOCHHBIE MOJEIUA C
MCIIOJIb30BAHUEM arapara ajreopsbl.

DOyHkuuu ¥ rpapuku:

ONepUpOBaTh MOHATUAMU: (DYHKIIHS, CIIOCOOBI 3a/1aHus (PYHKIMH, 00IaCTh
OTpeeieHUs 1 MHOXKECTBO 3Ha4eHWi (yHKuMH, Tpaduk (QyHKIIMH, B3aUMHO OOpaTHBIC
(GyHKIMM; OTIEPUPOBATH MOHATUAMHU: YETHOCTh M HEUETHOCTh (DYHKIIMU, HYJIU (DYHKITNH,
MIPOMEKYTKHA 3HAKOIIOCTOSHCTBA; MCIOJIb30BaTh rpa@uku GyHKIUN

JUISL PELLICHUS] YPABHEHU;

CTPOUTH U YATATh TPaPUKH TUHEHHON QYHKITUU, KBaIPATUIHON (DYHKIIHH,

CTETICHHON (YHKIMM C TIIeNIBIM [OKa3aTeJeM; HCIIONb30BaTh Tpaduku (QyHKIUNA ams
HCCJIEIOBaHMs MPOLECCOB M 3aBUCHUMOCTEH MpHU pPEIICHUWU 3aJad M3 APYTUX Yy4eOHBIX
MIPEAMETOB U PeabHOM KU3HH, BRIpAXKaTh (HOPMYJIaMU 3aBUCUMOCTH MEXIY BETUYHHAMH.
Hauaja MmaTeMaTH4eCKOro aHajIu3a:

ONEepPUpPOBaTh  TOHATUSAMH:  TIOCIEAOBATEIbHOCTh,  apudmernyeckas |
reoMeTpuyeckas IMpOrpecCur; OMNEepUpOBaTh MOHATHAMH: OECKOHEYHO yObIBaromias

reoMeTpuuecKas mporpeccus,



cCyMMa OECKOHEUHO YyObIBarollell IeoOMEeTpHYEcKOM NpOorpeccuu; 3a/laBaTh
HOCJIEI0BATEIBHOCTHU PA3INYHBIMU CIIOCOOAMH;
MCIIOJIb30BaTh CBOKMCTBA NOCJIEN0BATENBHOCTEN U IPOTPECCUN IS PELLIEHUS

peanbHbIX 33]a4 NPUKIIATHOTO XapaKTepa.

MHo:xecTBa H JIOTHKA:
ONEPUPOBATH MOHATHUSIMH: MHOXECTBO, ONEpalMd HAJ MHOXECTBAMH; UCITOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIM anmnapar JJisl ONMCAHUS PEATbHBIX

MIPOIIECCOB M SBJICHU, TIPU PEIICHUU 3a7a4 U3 APYTUX YICOHBIX MPEAMETOB; ONIEPUPOBATH
MOHATUSIMU: OIPEJCIICHUE, TEOPEMA, CIICJICTBUE, IOKA3ATEIBCTBO.

K koHiy oOyudenust B 11 kiacce oOyyarolmuiics MOJYYHUT CIAEAYIOIIHE MPEAMETHBIC
pe3yJIbTaThI:
Yucia 1 BbIYHCICHHSA:

OIICpUPOBATH IIOHATHUAMHU: HATYypPaJIbHOC, NLCJIOC YHCIIO, HCIIOJIb30BAaTh IIPH3HAKH
ACIIMMOCTH LECJIBIX YHUCCII, PA3JIOKCHNC YMCJId HAa IMTPOCTBIC MHOXKXUTCIIN AJIA pCIICHUA
3aJia4; OIICPHUPOBATH IMOHATUCM: CTCIICHDL C PAIMOHAJIbHBIM I1OKA3aTCIICM,

OIICpUPOBATH IMMOHATHAMMU: J'IOl"apI/I(l)M quciia, J€CATUYHBIC U HATYPAJIbHBIC

norapudMsl.

YpaBHeHHs U HEPABEHCTBA:

NPUMEHSTh CBOMCTBAa CTENEHU I TPeoOpa3oBaHUs BBIPAKECHUM, ONEPUPOBATH
MOHSATUSIMU: TI0KA3aTEJIbHOE YpaBHEHUE M HEPABEHCTBO, peEIIaTh OCHOBHBIC THUIIBI
MOKa3aTeIbHBIX YPAaBHCHUI U HEPABEHCTB;

BBITIOJTHATH MMPEe0Opa30BaHMS BRIPAKEHUH, COIEPIKAIINX JTIOTapu(PMBbI, OTIEPHPOBATH
MOHSATUSMU: JIOTapU(PMUUYECKOE YpPaBHEHHE W HEPABEHCTBO, pEIIaTh OCHOBHBIC THIIBI
norapu(MUIECKNX YpaBHEHUI U HEPABEHCTB;

HaXOJIUTh PEIICHUS] MPOCTEHIIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

OTICpUPOBATH TMOHATUAMU: CHCTEMA JTMHEHHBIX YPaBHCHUH U €€ pEIIcHME,

HCITOJIB30BaTh CUCTEMY JIMHCWHBIX YPaBHEHUH TSI pEIICHUS IPAKTUICCKUX 3a71aY;
HaXOJIUTh PEIIECHUS MPOCTEHIINX CUCTEM U COBOKYITHOCTEH pallMOHANBHBIX YPaBHEHUN H

HEPABEHCTB;, MOJCIMPOBATh PEATbHBIC CUTyallMM Ha SI3bIKE aireOphl, COCTABIISITH

BBIPKEHUSI, YPAaBHEHUS, HEPABEHCTBA M CUCTEMBI TI0 YCJIOBHIO 3a/1a4d, UCCIEAOBAThH

MOCTPOEHHBIE MOJIEIH C UCTIOIB30BAHUEM allapara aireopsl.

DYyHKIUU U TPAPUKH:

OTIEpUPOBATh TOHITHAMU: TEPUOIUYECKas (PYHKIUSA, MPOMEKYTKH MOHOTOHHOCTH
GyHKIMH, TOYKU dKCTpeMyMa (DyHKITMH, HauOoJbIllee M HAaUMEHbIIIee 3HAYCHUs (YyHKIIUN
Ha TPOMEXYTKE, WCIOJIb30BaTh WX JIJISl MCCIENOBaHUA (DYHKIMH, 3aJaHHOW Trpaduxom;
OTIepUPOBAThH MOHIATHAMU: TpaPUKN TOKA3aTEILHOH, JIoTapu(PMUIECKOM
U TPUTOHOMETpHUYECKMX (YHKIMM, n300pakaTh WX Ha KOOPJAMHATHOW IIJIOCKOCTH H
MCIIOJIB30BATh JJIA PEIICHUS] YPABHEHH U HEPABEHCTB;



n300paxaTb Ha KOOPAMHATHOM TIUIOCKOCTH TpaduKH JUHEHHBIX ypaBHEHUI u
UCIOJIb30BaTh UX Ul PELIEHUS CUCTEMBl JIMHEWHBIX YPABHEHMI; MCIOJIb30BaTh IpapUKu
GyHKIUI 1715 MCClIeA0BAaHUs IPOLIECCOB U 3aBUCUMOCTEMN U3 IPYTrUX y4e€OHBIX IUCLUIUINH.
Havana mareMaTH4ecKOro aHajIu3a:

ONEpPUpPOBATh TOHATUSAMHU: HENpephIBHAS (PYHKIMS, MpOU3BOAHAS  (YHKIHH,

UCIOJIb30BaTh T€OMETPUUECKUIN U (PU3NUECKUI CMBICI IPOU3BOAHON AJIsl PELLICHUS

3az1ay;
HaXOAWTh MPOU3BOAHBIEC 3JIEMEHTAPHBIX (YHKUIUH, BBIYUCIATH IPOU3BOJIHBIE CYMMBI,
MIPOM3BENCHUS, YaCTHOTO (PYHKIIMIA;
UCIOJb30BaTh MPOU3BOJHYIO JJIsi HCCIENOBaHUS (PYHKIMM Ha MOHOTOHHOCTh u
HKCTPEMYMBI, TPUMEHSITh PE3YJIbTAThl UCCIEIOBAHUS K TOCTPOCHUIO IpauKoB;
MCIIOJIb30BaTh MTPOU3BOIHYIO I HAXO0XKACHUS HAWIIYUIIETO PEUIEHUS B MPUKIAAHBIX, B TOM
YHClie COIMATbHO-PKOHOMHUYECKHX, 3ajJjauyax; ONepUpOBaTh MOHATHSAMH: MEpBOOOpa3Has U
MHTETpaJl, HOHUMAaTh T€OMETPUUYECKUN U PU3NUECKUI CMBICI HHTETPaa;

HaxOJUTh IEPBOOOpPA3HBIE AJIEMEHTAPHBIX (DYHKIUH, BBIYMCIATH MHTErpal 1o ¢dopmylie
Hrrorona—JleiiOnuna;

peuiaTb IPUKIAAHBIC 3aaa4d, B TOM YHCJIC COINHAJIbBHO-3KOHOMHUYCCKOI'O H (1)I/IBI/I"ICCKOI‘O
XapakTepa, CpCaACTBaAMU MAaTCMAaTHYCCKOI'O aHaJIn3a.






TEMATHUYECKOE IINTAHUPOBAHHUE

10 KNACC
HaumenoBanuepasae | KoauuyecrBo OcHoBHOecoepKaHue OCHOBHBICBHBIIEATEIbHOCTH 0P
Ja 4acoB
(Tembl) Kypca
MHoxecTBa 14 MHoOXxecTBO, onepaniu HaJ Hcnonb30BaTbTEOPETUKOMHOKEC
panyoHaIbHBIX U MHOX@eCTBaMu. Jluarpammel Dujiepa— |TBEHHBIN anmapar i1 ONUCaHUsA https://resh
JNENCTBUTEIIBHBIX BenHna. .edu.ru/

qucell. PannoHaisHbIE
YpaBHEHUS U
HEpPABEHCTBA

PammmonaneHbBIE UnCHa.
OOBIKHOBEHHBIE U AECATUYHbBIE
poOH, MPOLEHTHI, 0ECKOHEYHBIE
NEePUOIUYECKUE TPOOH.
Apudmernueckue onepanuu C
palMOHAIBHBIMH YHCIIAMH,
peoOpa30BaHUs YHCITIOBBIX
BbIpakeHuil. [Ipumenenue npodeit u
IIPOLIEHTOB ISl pELICHUS
NPUKIIAJAHBIX 33]1a4 U3 PAa3THMYHbIX
OTpacier 3HaHUU U PEaIbHOU KU3HU.
JlercTBUTENbHBIC YUCIIA.
PannonanbHble U HppALIIOHATIBHBIE
yuciaa. ApudpMeTHIECKUEe Onepalumn ¢
JEeWCTBUTEIBLHBIMU YUCIIAMU.
[TpubnnKEHHBIE BBIYUCICHUS,
MpaBUJia OKPYTJICHUS, TPUKHUIKA U
OLICHKA PE3YJIbTAaTAa BBIYUCIIEHUM.

X0J1a PEIICHHS] MaTEMaTHYECKUX
3a/1a4, a TaKXKe peajbHbIX
IIPOLIECCOB U SIBJICHUM, IPU
pEeLIeHUH 3a7a4 U3 IPYyTrux
y4€OHBIX MMPEAMETOB.
OnepupoBarb NOHATUSIMU:
palMoHaNIbHOE YHUCIIO,
JICUCTBUTEIILHOE YMCIIO,
OOBIKHOBEHHAsI IpO0b, JeCATUIHAS
JIpOoOb, MPOIEHTHI.

BoinosHaTh apudMeTHIeCcKre
OMepalny ¢ palMOHAIbHBIMU U
JNEUCTBUTEIbHBIMU YUCIIAMU;
NpUOMKEHHBIC BEIYUCIICHMUS,
UCIIOJIB3YA MPABUIIA OKPYTIICHUS.
Jenars NPUKUAKY M OLIEHKY
pe3yJibTaTa BRIYUCICHUI.

OnepupoBaTh NOHATUSIMU:



https://resh.edu.ru/
https://resh.edu.ru/

ToxnecTBa 1 TOXKAECTBEHHbIE
npeobpazoBaHus. Y paBHEHUE, KOPEHb
ypaBHeHHs. HepaBeHCTBO,pereHne
HepaBeHCTBa. MeTo/1 MHTEpPBAJIOB.
Pemenune nensix u
IpoOHOpaIMOHAIBHBIX YPaBHEHUH U
HEPaBEHCTB

TOXJECTBO, YPaBHEHNE,
HEPABEHCTBO; LIE0E U
pPalMOHAIBHOE YPaBHEHHUE,
HEPABEHCTBO.

BoinoHaTh npeodpa3oBaHusA
LEJIBIX u palMOHAJIbHBIX
BbIpakeHni. Pemarb OCHOBHBIE
TUAINBl  LEJBIX HUPPALMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

IIpuMeHATH pallOHAIIbHbBIE
YPAaBHEHHMS U HEPABEHCTBA IS
peLIeHNs MaTEMAaTUYECKUX 3a1a4
¥ 3a7a4 U3 PA3IMYHBIX o0sacTen
HayKH U pEAIbHOW KU3HU

@OyHKIUYU U TpaduKu.
CreneHb C UEIbIM
noKasaTeyieM

OyHKIMS, CIOCOOBI 3a1aHusA
¢byakuuu.  B3aumMHOo  oOpaTHbBIE
¢bynakuuu. ['padux hyHKIINN.
OO6nacthb onpesiesieHus u
MHO>KECTBO 3HaUCHUH (yHKITHH.
Hymu pyukiuu.

[IpoMexyTKH 3HAaKOIOCTOSIHCTBA.
UéETHble N HEYETHBIE (DYHKIIUH.
CreneHp ¢ LEIbIM IOKa3aTeseM.
CranpaptHas dbopma 3anucu
JICMCTBUTEIBHOTO YHCJIA.
Hcnonp3oBanue nmoaxoasiiei
dbopMBI 3armucH EeHCTBUTEIBHBIX
qyceN sl peIeHHs MPAKTUISCKUX

OnepupoBaTh NOHATHIMMU:
GyHKUHS, cr1OcOObI 3aJaHus
byHKIIMH, B3aUMHO OOpaTHbBIE
dbyHKIUU, 00J1aCTh ONIpeeICHUs
Y MHO>KECTBO 3HAYCHUH
byHKIUH, TpaduK QyHKINH;
YETHOCTh U HEYETHOCTh
byHKUMH, HYJIA QYHKIIH,
MIPOMEKYTKU 3HAKOTIOCTOSIHCTBA.
BoinosnsaTh mnpeodpazoBaHus
CTENEHEH C LIeJIBIM MOKA3aTENEM.
Hcnonb3oBath CTaHJAPTHYIO
dbopmy 3anucu JeHCTBUTEIHLHOTO

https://resh.edu.

ru/



https://resh.edu.ru/
https://resh.edu.ru/

3a71a4 ¥ MPEJCTABICHUS JAHHBIX.
Crenennast GyHKIHS C
HaTypaJbHBIM U LEIbIM
nokasareijeM. E€ cBolicTBa u

rpaduk

qyuca.

DopMyJIUPOBATH "
WLITIOCTPUPOBaTh Tpaduuecku
CBOMCTBA CTEMEHHOW (YHKITUU.

Bbipaxartsb dbopmynamu
3aBUCUMOCTH MEXIY
BEJIMYMHAMM.

HUcnoab3oBats uudpposbie
pecypchl I [IOCTPOECHUS
rpa@ukoB (QYHKIHMH U U3yUYEHUS
UX CBOMCTB

Apubmernyueckuii

KOPCHb N—OM CTEIICHM.

HNppannonansHbIeypaB

HCHHUA N HCPABCHCTBA

18

ApudmeTruecknii KOpeHb
HATypalIbHOM cTereHu. JlencTBus ¢
apu(pMETUIECKUMHU KOPHSIMH N—0i
CTEIICHU.
Pemenune MppauOHaIbHbIX
YPaBHEHUN U HEPABEHCTB.

CoiicTBa 1 rpaduk KopHs N-oi
CTETICHU

D®opMyJIHPOBATDH, 3AIUCHIBATH
B CUMBOJINYeCKO# popme U
WLIIOCTPUPOBATH NIPUMeEPaMu
CBOMCTBA KOPHS N-0M CTETIEHU.
BemouansaTs  npeoOpa3zoBaHus
MpPAlMOHAIBHBIX  BBIPAKCHUMU.
Pemarn OCHOBHBIE THUIIbI

VppalMOHAIBHBIX YPAaBHEHUU H

HEPaBEHCTB.
IlpuMeHsiTh A1 pelleHUs
Pa3IMYHBIX 3a1ay4

UppalMOHATILHBIE YpaBHEHUSA U
HEPaBEHCTBA.

Ctpontb, UnTaTh rpaduK
KOPHS N-OU CTEIEHU.

HUcnoab3oBats uudppoBbie

https://resh.edu.

ru/
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pecypebl TSI TOCTPOSHHUS
rpadukoB QyHKINN U H3ydeHUS
UX CBOMCTB

https://resh.edu.

DOpMYIBITPUTOHOMET]P 22 CuHyC, KOCUHYC W TaHTEHC OnepupoBathb MOHATHAMM:
WH. YHCIOBOIO apryMeHra. ApKCUHYC, cuHyc, KocuHyc u  Tamrenc | Y
TpuronomeTpudeckuey dpKKOCHHYC 1 dpKTaHICHC MIPOU3BOJIHHOTO YTJIA.
YUCJIOBOTO apTyMEHTA.
paBHEHUS Hcnosb3oBaTh 3aMUCh
TpuronomeTpudeckasi OKpy>KHOCTb,
MIPOM3BOJILHOTO yTiia uepe3
ompeeeHNe TPUTOHOMETPUIECKUX
. oOpaTHBIC TPUTOHOMETPHUICCKUE
(yHKUIMNA YUCIOBOTO apryMEHTA.
(GyHKLIHH.
OCHOBHBIE TPUTOHOMETPUYECKHUE
BoinosiHsaTh npeodpa3oBaHus
(bopMyIbI.
TPUTOHOMETPHICCKUX
[IpeoOpazoBaHUETPUTOHOMETPUYEC N
. BBIPAKCHHM.
KUXBBIPOKCHH.
PemiaTh OCHOBHBIEC THUIIBI
PemenneTpuroHoMeTpHIECKUXYPaB
. TPUTOHOMETPHICCKUX
HEHUH N
ypaBHEHUM
[TocnenoBaTensH 5 [TocnenoBaTenbHOCTH, CIIOCOOBI OnepupoBatb NOHATUAMM: https://www.yakl
OCTHU U 3aJaHUs TTOCJICA0BATEIIbHOCTCH. IIOCJICIOBATCIILHOCTD, ass.ru/
IPOrpPecCHH MOHOTOHHBIE IIOCJICA0OBATCIIBHOCTH. apI/I(bMeTI/I‘{eCKaH U

Apudmernueckasi U reoMmeTpudeckas
nporpeccun. beCkoHeuHO
yOBIBarOIasi TeOMETpUUIECcKas
nporpeccusi. Cymma 6€CKOHEYHO
yOBIBAIOIICH TreOMETPUIECKON
MIPOTPECCUH.

®opmyia CI0KHBIX TPOLIEHTOB.
Hcnonws3oBanue nporpeccun s
pelIeHns peaabHbIX 3a7a4
MPUKJIATHOTO XapakTepa

reoMeTpu4ecKasi IpOrpeccuu;
OECKOHEUHO yOBbIBaroIIast
reoMeTpudecKasi Iporpeccus,
cymMMa 0€CKOHEYHO yOBIBaOIICH
reOMETPUYECKOU IIPOTrPECCUM.
3axaBaTh NOCJIEIOBATEILHOCTH
Pa3IUYHBIMH CTIOCOOAMH.
IIpumeHsTh GOPMYJTy CJIOKHBIX
NPOLEHTOB /IJIs pelleHust 3a71a4



https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

U3 pEAIbHOU NPAKTUKH

(c ucmonbp30BaHUEM
KaJIbKYJISITOPA).

Hcnoab30BaTh CBONCTBA
MIOCJIEIOBATEIILHOCTEN 1
MPOTPECCUI JIJI PEIICHUS
pEAbHBIX 3a]1a4 MPUKIATHOTO
xXapakrepa

https://sdamgia.ru

IToBTOpEHUE, 3 OCHOBHBIE ~ TIOHATHS  Kypca IpuMeHATH OCHOBHEIE [TOHSATHS
0600mIeHue, anreopsl " Hava Kypca anreOphl 1 Hagam /
CHCTEMAaTH3AIMSI3HAHU MATEMATHYICCKOro AHAIN3A MaTeMaTHYeCKOTO aHaIu3a JIst
i 10 xacea oGoGmeHe peLIeHus 3a1a4 W3 PeaabHOM
I CHCTEMATH3AIS! KU3HH U JPYTHX IIKOJIbHBIX
—— JMCIIUTUIAH
OBILEE 68
KOJIMYECTBO
YACOB 11O
ITPOI'PAMME
11 KUIIACC
HaumenoBanuepasae | KoanuectBo OcHoBHOecoOIepKaAHNE OCHOBHBIEBU/IBIIEATEIbHOCTH 0P
aa 4acoB
(Tembl) Kypca
CreneHs ¢ 12 CTeneHb ¢ paroHaIbHBIM dopMyIHpPOBaTh, 3aNIUCHIBATH B https://sdam
PALMOHATBEHBIM nokasarenaeMm. CBOICTBA CTENEHHU. CHMBOJIUECKOIi opme 1 gia.ru/
TTOKa3aTelNeM. IIpeobpa3soBanue BEIPAKCHHUIL, WILIIOCTPUPOBATH IPUMEPAMHU

IlokazarenpHas

COJIEpIKalllUX paluoHaIbHbIE

CBOMCTBA CTEIICHU.



https://sdamgia.ru/
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byHKIHS.
[Toka3zaTenbHBICypaBHE
HUS

Y HEPABEHCTBA

creneHd. [loka3aTenbHble ypaBHEHUS
Y HEPaBEHCTBA.

[TokazarenpHast QyHKIMS, €€
CBOMCTBA U TrpaduK

IIprMeHATH CBOMCTBACTEIICHN
JUTs IpeoOpa3oBaHMs BIPAKCHUM.
DopMyJIHPOBATH

U WIJIIOCTPUPOBATH rpadpuyecku
CBOMCTBA MOKA3aTEIbHON
¢byskuuu. PemiaTh OCHOBHBIE
THUIIBI TTIOKA3aTEIbHBIX YPABHEHUN
Y HEPABEHCTB.

Hcnoan3oBarh nndpoBbie
pecypcehl I IOCTPOCHUS
rpa@ukoB GYHKIMI U U3yUEHUs
UX CBOWCTB

Jlorapudmuueckas
GyHKUHS.
Jlorapudmuueckue
ypaBHEHUS "
HEPABEHCTBA

12

Jlorapudwm uucna. JlecssiTuaHbIC U
HaTypaJibHbIE JIOTapU(PMBI.
[IpeobpazoBaHue BEIpAXKECHUH,
COJIEpIKaIllUX JOTapu(MBbI.
JlorapudmMuueckue ypaBHEHUS U
HepaBeHCTBa. Jlorapudmuueckas
dbyHKUs, €€ cBOMCTBA U TpaduK

DopMyJIHPOBATH, 3AlIUCHIBATH B
CHUMBOJINYECKOH popMme u
WJIIOCTPUPOBATH IPUMEpPaMu
CBOICTBA Jorapudma.
BbinosHsaTs npeobpazoBanus
BBIPAXEHUH, COAEPIKAIINX
jorapuMsbl.

DopMyJIUPOBATH U
WIJIIOCTPUPOBATH rpapuyecku
CBOMCTBA JOorapu(pMuyecKon
¢bynkuuu. PemiaTh OCHOBHBIE
THUIIBI JIOTapU(PMUUECKUX
YPaBHEHUU U HEPABEHCTB.
HUcnoab3oBath Hu(ppoBbIE
pecypcshl I IOCTPOCHUS

https://resh.ed
u.ru/
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rpadukoB QYHKIIUN U U3yUCHUS
VX CBOWCTB.

3HAKOMHUTBHCH ¢ HCTOPHEH
pa3BUTUSI MATEMATUKHU

Tpuronomerpuyeckue
GyHKIMHA 1 UX
rpaduKu.
Tpuronomerpuueckue
HEpaBEHCTBA

Tpuronomerpuyeckue GyHKIIUH, UX
CBOMCTBA U IpauKH.

[IprMepBITPUTOHOMETPUUECKUXHEPAB
CHCTB

OnepupoBatb NOHATHEM
nepuoauyeckas QyHKIus.
Ctpourtb, aHAIM3HPOBATD,
CPaBHMBATh IpapuKu
TPUTOHOMETPUUECKUX (PYHKITHI.
DopMyJHPOBATH

U WJIIOCTPUPOBATH rpaduiecku
CBOWMCTBA  TPUTOHOMETPUUYECKUX
byHKIUH.

Pemats npocreniime
TPUTOHOMETPUYECKHUE
HEPABEHCTBA.

HUcnoab3oBath rpapuku 11
pelIeHUs] TPUTOHOMETPUUYECKUX
HepaBeHCTB. Ucmoib30BaTh
uu@poBbie pecypChl 1
nocTpoeHus rpadukoB GyHKUIHNA U
W3y4EHUS UX CBOMCTB

https://resh.e
du.ru/

[TpousBogHas.
[IpumeHnennenpons3Boa
HOU

24

HenpepsiBable pyHkumu. Meron
UHTEPBAJIOB JUISl pEILEHUS
HEPABEHCTB.

[TpousBogHas GyHKIMH.
['eomerpuueckuii u GpunIecKuit
CMBICJI ITPOXU3BOJHOM.

OnepupoBarb NOHATUSIMU:
HEeTpepbIBHAS byHKIIHS;
npou3BoAHAS QYHKIIUU.
HUcnoab3oBarh
F€OMETPUYECKUH U

(bU3UYECKUI CMBICIT

https://sdam
gia.ru/
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[Ipou3BoAHBIE 37IEMEHTAPHBIX
dbynkuit. [Ipon3BoiHast CyMMBI,
MIPOU3BEICHNUS, YACTHOTO
bynkuit. [Ipumenenune
ITPOU3BOTHON K MCCIIENOBAHUIO
(GYHKIIMI Ha MOHOTOHHOCTbH U
sKkcTpemMyMbl. Haxoxaenue
HanOOJIBIIEr0 U HAMMEHBIIIETO
3Ha4Y€HUS (PYHKIMU HA OTPE3KE.
[IprMmeHenne MpOU3BOIHOM ISt
HAaXOK/JICHUSI HaUTy4YlIero
pelIeHUs B TPUKIIAIHBIX 3aa4ax,
JUTSL OTIPEICIIEHNS CKOPOCTH
mporiecca, 3aJIaHHOro (opMyJIoi
WM rpauKom

IIPOU3BOTHOU JUISl PEILIEHUS
3aj1ad4.
Haxoauthb 1pousBoHbIE

AJIIEMEHTapHbIX byHKIMA,
BBIYHCJIATH MPOU3BOAHbBIC
CYMMBI, IPOU3BEICHUS,

YaCTHOTO (YHKITHIA.

M cnonb30BaTbIpOU3BOIHYIO
JUTSL KCClIeIOBaHUs (DYHKIIMH

Ha MOHOTOHHOCTb U
AKCTPEMYMBI, IPUMEHSATh
pe3yJibTAaThl HCCICAOBAHUS K
MOCTPOEHUIO IPAPUKOB.
IIpumMeHsATH IPOU3BOAHYIO IS
HaXO0JICHUS HAWJTy4IlIEero
pEIIeHUs B TPUKJIAHBIX, B TOM
YHCIIEe COLUATbHO-
HSKOHOMHUYECKHUX, 3a7a4ax.
3HAKOMUTHCS C
HUCTOPHepa3BUTUIMATEMATHYE
CKOTI'OaHaJIn3a

NHurterpan n
€roNpUMEHEHUS

[TepBooOpa3znas. Tabauiia
MepBOOOPa3HBIX.

HNuTerpan, reoMeTpu4eCcKui U
(bu3MYeCcKuil CMBICT UHTErpaa.
Breruncnenne uarerpaia mo ¢popmyie
Hrrorona—JleiOuumna

OnepupoBathb NOHSTUSIMU:
nepBooOpaszHasi, UHTErpal.
Haxoauth nepBooOpasHble
3JIEMEHTAPHBIX byHKIU;
BbIYUCJIATD UHTerpa no

¢opmyae Hrrorona—JleitOnura.

3HAKOMUTBHCS c Ucropuen

https://sdam
gia.ru/
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pa3BUTHA MaTEMaTUYECKOI 0
aHanu3a
CucreMblypaBHEHHN 12 CucTeMbl JTMHEWHBIX OnepupoBaTh NOHATHSIMU: https://resh.ed
ypaBHeHMU. Pemenne CUCTEMA JIMHEHHBIX YPaBHCHUHN u.ru/
MPUKIAIHBIX 33724 C n eé peumenue.Ucnob3oBarh
MTOMOILBIO CUCTEMBI CUCTEMY JINHEWHBIX YPaBHEHU
JUHENHBIX YPaBHEHUMN. 1L pelIeHus IPAKTUYECKUX
Cucremsl ¥ COBOKYITHOCTH LIETIBIX, 3a1ad4.
palMOHAIBHBIX, UPPALIMOHATIBHBIX, HaxoauTh peleHus
MOKa3aTe/bHBIX, IOTAPUPMUIECKUX |  [pocTelfInX CHCTEM H
YPaBHEHUI U HEPABEHCTB. COBOKYIIHOCTEH
I/ICHOJILBVOBaHI/Ie rpauKkoB PAIHOHATHHBIX yPABHEHHUiL
[IprmeHeHue ypaBHEHUN, CUCTEM HCHOHLfOBaTL rpaguKn
¥ HEPABEHCTB K PEIICHHUIO (ynxuuit pst pererus
MaTeMaTUYEeCKUX 3aJa4 U 3aj1a4 YPaBHEHUIA.
U3 Pa3IMYHBIX 00JaCTel HAYKH U MopaeaupoBarhb peabHbIE
peanbHOM KU3HU CUTYyallUM Ha SI3bIKE aJureoOphl,
COCTAaBJISITh BBIPAKEHMSI,
YpaBHEHUS, HEPABEHCTBA U
CUCTEMBI IO YCIIOBUIO 3aJlauH,
HCCJIeI0BATh  NOCTPOEHHBIE
MOJEJH C HCIHOJIb30BAHUEM
amnmapara anreopsl
HarypanbHbie 6 HarypanbHbie u nensie uncia B OnepHpOBATE MOHSITHSIMH: _ https://sdam
Heapleuncia 3a/1a9aX U3 PEaIbHOM gia.ru/

ZKHN3HU. HpI/I3HaKI/II[eJII/IMOCTI/II_IeJ'IBIX
qucea

HaTypaJIbHOE YMCIIO, LIEJI0€
quciio. Ucnmoan30BaTh
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IMMPU3HAKH JCIIMMOCTH TCJIbIX
qUCCJI, PA3JI0KCHHUC YMUCIIa
Ha IIPOCTBIC MHOXUTCIIN IJIA
peuicHus 3aaa4

[ToBTOpCEHUE, 18 OcHoBHbIE OHATHUS Kypca anredpbl | PemaTh npuKJIaaHbIe https://sdam
00001IEeHHE, ¥ HayaJ] MaTeMaTHYEeCKOTO 321a4M U3 Pa3IMYHBIX gia.ru/
CUCTEMATU3ALUA3HAHU aHannsa, 0000LeHNE 1 oOracTell HAyKH U peasibHOM
i cHUCTeMaTH3alus 3HAaHUN KH3HH C TIOMOIIBIO
OCHOBHBIX TIOHATHIA Kypca
anreOpbl U Havas
MaTeMaTHYECKOTO aHaIn3a.
BoiOupaTth onTuMaabHbIE
CIIOCOOBI BEIYHCIICHUH.
Hcnoas3oBaTh A
pelleHus1 3a1a4 ypaBHEHUS,
HEPaBEHCTBA U CHCTEMBI
YpPaBHEHUI, CBOMCTBA
GbyHKUMNA U Tpa@uKOB
OBLLEE 102
KOJIMYECTBO
YACOB 11O

I[TPOTPAMME
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PABOYAS TPOTPAMMA YUYEBHOI'O KYPCA «I'EOMETPUS»
COAEPKAHUE OBYUYEHUSA

10 KJIACC

IIpsiMble U MIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE TMOHATHS CTepeoMeTpuu. Touka, MpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[loHsiTHE 00 AKCMOMATHUYECKOM IOCTPOEHHUU CTEPEOMETPUHM: AKCHOMBI CTEPEOMETPUH U
CJIEJICTBHS U3 HUX.

B3anmHOe pacnonokeHue NpsIMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, TTapaJlICIbHbIC
U CKpeuBaromuyecs npsmMele. [lapanienbHOCTh NPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE:
napaJjIeNIbHbIE IPSIMBIE B IIPOCTPAHCTBE, NAPAJIIENBHOCTh TPEX NPSIMBIX, MAPaUICIbHOCTh
OPSIMOM M IUIOCKOCTH. YTJbl C COHANPABICHHBIMU CTOPOHAMH, YIOJl MEXIY NPSIMBIMH B
npoctpancTBe. [lapamienbHOCTh IUIOCKOCTEW: MapajulebHbIE ILIOCKOCTH, CBOWCTBA
napajielbHbIX IUlockocTed. IIpocrelimme mnpocTpaHCTBEHHbIE (QUIYpbl Ha IUIOCKOCTH:
TeTpadp, Ky, napajuiejaenunel, HOCTPOEHUE CEUECHUH.

[lepneHAUKYIAPHOCT, NOPSIMOM M IJIOCKOCTH: TEPHEHIUKYJISPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, MpPSAMBbIE MapaJUICNIbHBIE W NEPHEHAMKYJSIPHBIE K IIJIOCKOCTH, IPU3HAK
IIEPIICHIUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOPEMa O MPAMON NEPNEHAUKYJSPHOU
IJIOCKOCTH. YTJIBI B POCTPAHCTBE: YTOJ MEXAY IPSAMOM U INIOCKOCTBIO, IBYTPAHHBIN YIOJI,
JIMHEHHBIN YroJl ABYTPaHHOTO yria. [lepneHIuKyasp U HakJIOHHbBIE: PACCTOSIHUE OT TOYKH
70 TUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 IUIOCKOCTH, MPOEKIUs (PUIypbl Ha IJIOCKOCTb.
[lepneHANKYISIPHOCTh IUIOCKOCTEH: MNPHU3HAK NEPHEHAUKYJISIPHOCTH JBYX IJIOCKOCTEH.
Teopema o Tpéx nepreHIuKyIspax.

MHororpaHHMKH

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE DJJIEMEHTHl MHOTIOTPAHHHKA, BBINYKIBIE U
HEBBINYKJIBIE MHOTOTPAHHMKH, Pa3BEPTKa MHOrorpaHHuka. lIpusma: n-yrosbHas npusma,
rpaHd ¥ OCHOBaHUS TNPU3MBI, NpsAMas U HAKJIOHHAs TPU3MbI, OOKOBas M MOJHAs
IIOBEpXHOCTh Ipu3Mbl. [lapamnenenumnen, nIpsAMOYTOJBHBIA IApajuIeNICIMIE] U €r0
cBoiicTBa. [lupamupaa: N-yronbHas nupamMuja, TPaHW U OCHOBAHHME MUPAMUJbI, OOKOBas U
ITOJTHAsl IIOBEPXHOCTh MUPAMUJIbL, TPABWIIBHAS U yCEUEHHAS MUPAMHUAA. DJIEMEHTHI TPU3MBbI
u nupaMuibl. [IpaBuiapHbIE MHOTOIPaHHUKM: IOHSATHE IIPABUIBHOIO MHOTOIPAaHHMKA,
[IpaBWJIbHAs IIpU3Ma W IIpaBWJIbHAs IHMpPaMHJA, INPAaBWIbHASA TPEYrojbHAs NUpamMuia u
MpaBWJIbHBIN TeTpasap, KyO. IlpeacTtaBienre o MpPaBUIBHBIX MHOTOTPAHHUKAX: OKTAdIp,
noaeka’ap v ukocadap. CeueHust npu3Mbl U TUPAMUIBI.

CuMmMmeTprs B MIPOCTPAHCTBE: CUMMETPUSL OTHOCUTEIBHO TOYKH, MPSAMOM, MJIOCKOCTH.
DJIEMEHTBhl CHMMETPUH B IUPAMUIAX, TAPATUIEIECTIUIIEAX, TPABUIBHBIX MHOTOIPaHHUKAX.

Bbluncienre 53J1EMEHTOB MHOTOTPaHHUKOB: pé&Opa, auaroHanu, yriael. Iliomanb
OOKOBOI TMOBEPXHOCTH U MOJHOW IMOBEPXHOCTU MPSAMON NPHU3MBI, IUIONIAlb OCHOBaHUH,
TeopemMa 0 OOKOBOW TMOBEPXHOCTH MPsSMON mpusMbl. [lnomans GOKOBOW MOBEPXHOCTH U



MOBEPXHOCTU TIPABWIHHOW TMHPAMHUJIBI, TEOpeMa O IUIOMAId YCCUEHHOW IMMHPAMHUIBI.
[Tonsatue 06 06bEMe. OOBEM TUPaAMUJIBI, TPU3MBI.

[TomoGubie Tenma B mpocTtpancTBe. COOTHOMICHUS] MEXIY TUIOMIAJSIMU TTOBEPXHOCTEH,
00BéMaMu ITOOOOHBIX TEIL.

11 KJIACC
Tena Bpamenus

[Munuaapuyeckas MOBEPXHOCTh, OOpa3ylolue HUWIMHAPUYECKON MMOBEPXHOCTH, OCh
HWIMHIPUYECKONH TmoBepxHOCTU. LlunmuHap: ocHOBaHMST W OOKOBasg TMOBEPXHOCTH,
oOpa3yromias u 0Ch, IJIOINIAAb OOKOBOUM U MOJHON MOBEPXHOCTH.

Konuueckast moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U BEpIIMHA
KOHUYECKOW moBepxHOCTH. KoHyc: OCHOBaHME M BepIIMHA, 00pa3yromas U OCh, IIOLIAIb
OOKOBOM U MOJIHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yrolie U BbICOTa, OCHOBAHUS U
OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, JUaMeTp, IUIOLIaAb MOBEPXHOCTH cdepbl. B3anmuHoe
pacnoJiokeHue cepbl U INIOCKOCTH, KacaTellbHas IIIOCKOCTh K cdepe, miomanb chepsl.

N3006paxenue Tea BpalleH!s Ha II0CKOCTH. Pa3BépTka nunuHapa U KoHyca.

KoMOuHanuu Ten BpamieHusi ¥ MHOTOIPAaHHUKOB. MHOTOrpaHHUK, OMMCAHHBIA OKOJIO
cdepsl, cdepa, BOUCAaHHAS B MHOTOTPAHHUK, WM TEJIO BPAICHHUS.

[Tonarne 06 oObéme. OcHOBHBIE CBOHCTBa 00BEMOB Tel. Teopema 00 o0BEME
MPSIMOYTOJILHOTO TIapajuiesienunesaa u ciieactBust u3 He€. O0bEM mmmHapa, konyca. O0bEM
mapa ¥ iomajib cepsol.

[TonoGHbie Tena B mpocTtpaHcTBEe. COOTHOLICHUSI MEXIY IUIONIAJAsIMU MOBEPXHOCTEMH,
00BEMaMHU ITOJOOHBIX TE.

Ceuennst mmnuHApa (MapajieIbHO M TMEPHEHAUKYJSIPHO OCH), CEYEHHs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXO/ISIIEE Yepe3 BEPIINHY ), CEUCHUS I1apa.

BeKTopbl M KOOPAWHATLI B NPOCTPaAHCTBE

Bektop Ha miockocTH U B mnpocTpaHCTBe. CloK€HWE M BBIYMTAHHUE BEKTOPOB.
YMHOkKEHHE BEKTOpa Ha 4YKC0. PaznoxkeHue BeKTopa no TpEM HEKOMIUIAHAPHBIM BEKTOPaM.
[IpaBuno mapauienenunena. Pemienue 3aaay, CBA3aHHBIX C IPUMEHEHUEM MPABUII I€HCTBUN
¢ Bekropamu. [IpssMoyrospHas cucteMa KOOpJAMHAT B IpocTpaHcTBe. KOOpaAuHAThI BEKTOPA.
[Ipocreiiue 3agauyn B KOOpAMHATAX. YTON MEXIYy BekTopaMu. CKalasipHOE MPOU3BEACHUE
BEKTOPOB. BhIuncCiieHNE YII0B MEXKy NPSAMBIMU U TIJIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBIN
METOJI PU PEIIEHUHU T€OMETPUYECKUX 3a/1au.

HNPEAMETHBIE PE3YJIBTATBI

K konny oOyuenuss B 10 kjacce oOyyaroluiicss MOJYYUT CIEAYIOIINUE MPEAMETHBIE
pEe3yJbTaTHhI:

OIICPHUPOBATH IIOHATHUAMMU: TOYKA, IIPAMaAsd, IINIOCKOCTD,



MPUMEHSATh aKCUOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX IPU PEIICHUU
r€OMETPUYECKUX 3a/]a4; ONEPUPOBATH MOHATUIMU: NAPAIENTBHOCTD U NEPIEHAUKYIIAPHOCTh
NPSIMBIX U TUIOCKOCTEH;
KJIACCU(UITUPOBATH B3aUMHOE PACIIOJIOKEHUE MPSAMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE;
ONEepUpPOBATh NOHATUAMU: ABYTPAHHBIN YIroJl, PaHU ABYTPAHHOIO yIJa, peOpo ABYTPaHHOIO
yIJIa, INHEWHBIN YTOJ ABYTPAHHOIO YIia, rpagyCHas Mepa JBYTPAHHOTO YTIIa;
ONEpPUPOBATH TMOHSATHUSMHU: MHOTOTPAHHUK, BBINYKIBIA U HEBBITYKJIBINA
MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPAHHUKA, TPABIIIbHBIN MHOTOTPaHHUK;
pacno3HaBaTh OCHOBHBIE BU/Ibl MHOTOI'PaHHUKOB (MMMpaMUJa, IpHU3Ma,
IPsIMOYTOJIbHBIN Mapasiiesienumne, Kyo);
KJ1acCcU(UIIMPOBATH MHOTOIPAHHUKH, BEIOUpasi OCHOBaHUS JIs Kilaccu(PUKanuu (BbIMYKIIbIE
Y HEBBIMYKJIbIE MHOTOI'PaHHUKH, MPABUJIbHBIE MHOTOT'PAHHUKH, MPSMbIE U HAKJIOHHbBIE
MIPU3MBI, NapaJUICNICIIUAIIE b );
OIEpUpPOBATh NOHATUAMU: CEKyLIasl INIOCKOCTh, CEYEHNE MHOTOI'PaHHUKOB;
OOBSACHATH MPUHLHUIIBI IOCTPOCHUS CEUEHUI, UCITIONIb3YsI METO/I CJIE/IOB;
CTPOUThH CEYEHUSI MHOTOI'PaHHUKOB METOJIOM CJIEJIOB, BBIMOJIHATH (BBIHOCHBIE) INIOCKUE
YEepTEKU U3 PUCYHKOB IIPOCTHIX 00bEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y;
pelaTh 3aJja4l Ha HaX0XKJIEHUE T€OMETPUUECKUX BEJTMYUH [0 00pa3liaM WM aIropuTMam,
MPUMEHSISI U3BECTHBIC AaHATMTUIECKIE METO/IbI PU PEIICHUH CTaHAAPTHBIX
MaTE€MaTUYECKHX 3aJ1a4 Ha BBIUMCIECHUE PACCTOSHUNA MEXIY JBYMSI TOUKaAMH, OT TOUKH J10
OpSIMOM, OT TOYKHU J0 INIOCKOCTH, MEX/1Y CKPEIMBAIOIIUMUCS IPSIMBIMU;
pemaTh 3aja4 Ha HaX0KJI€HWE TEOMETPUUYECKUX BEJIMYHH 110 00pa3liaM Uii alrOpuTMam,
NPUMEHSISI U3BECTHBIC AaHAIMTUYECKHE METO/IbI PU PELICHUH CTaHAAPTHBIX
MaTeMaTHYECKUX 3ajiay Ha BBIYMCIICHUE YTJIOB MEX/1Y CKPEIIMBAIOIIMMUCS PSIMbIMHU,
MEXIy NMPSMOM U MIIOCKOCTBIO, MEKY MIIOCKOCTSIMU, ABYTPAHHBIX YTJIOB;
BBIUUCIIATH 00BEMBI U ITOMIAN IOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma, MUpaMuaa) ¢
npUMEHEeHHEM (OPMYJI, BEIUUCIIATH COOTHOIICHUS MEXY IUIOIA MU TTIOBEPXHOCTEH,
00bEMaM1 MOAOOHBIX MHOTOTPAHHUKOB; ONIEPUPOBATH OHATHUSAMU: CHMMETPUS B
IIPOCTPAHCTBE, LEHTP, OCh U IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUH
(burypsl; U3BIEKaTh, MPEOOPA30BHIBATh U MHTEPIIPETUPOBATH HH(DOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEICTABICHHYIO HA YEPTEkKaX U PUCYHKAX;
MPUMEHSATh TEOMETPUUYECKHUE (PAKTHI JIJIs1 PEIICHHS CTEPEOMETPUUECKHUX 3a/1ad,
MpEeoJIararoiuX HECKOJIBKO I1aroB PEeIIeHNUs, €CJIM YCIOBHS MPUMEHEHUS 3aJaHbl B SIBHOU
(opme;
OPUMEHATh  MPOCTEUIIME  NPOrpaMMHBIE  CpPEACTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMbI TpPU PpEUICHUU CTEPEOMETPUUECKUX 3a/ay; MPUBOJUTH
IpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KU3HU,
pacno3HaBaTh MPOSIBICHWE 3aKOHOB T'€OMETPUU B HCKYCCTBE; MPUMEHATH IOTYYEHHBIE
3HaHHSA Ha TPAKTUKE: aHAJIM3UPOBATh pealbHbIE CHUTYyallUd W TPUMEHATh H3yYEHHBIE
MOHSATHUS B TpOIIECCE MOMCKA PEHIeHHS MaTeMaTH4eCKu CHOpPMYIUPOBAHHON MpOOIEeMBbl,
MOJEIIUPOBATh peajbHbIE CUTYallMM Ha SI3bIKE TE€OMETPHUM, HUCCIEeNO0BATh MOCTPOECHHbBIE



MOJIETIM C HCIOJIb30BAaHUEM T'€OMETPUUYECKHX MOHSATHM M TEopeM, ammapara airedpsl,
pelaTh NPaKTUYECKUE 3a71a4H, CBA3aHHbBIE C HAXO0XKICHUEM F€OMETPUYECKUX BEJIMYHH.

K konity oOydenus B 11 kyacce oOyJaromuiics HayquTCs:

OTIEpUPOBATh TOHATHUSMHU: IWJIMHIPUYECKAs TOBEPXHOCTh, OOpa3yronme
MATUHAPUYECKON TMOBEPXHOCTH, UWIWHAP, KOHHMYECKas TOBEPXHOCTh, OOpasyromue
KOHUYECKOW TIOBEPXHOCTH, KOHYC, c(depruueckas TMOBEPXHOCTh, paclo3HaBaTh Tela
BpalnieHus (LWIKHIP, KOHYC, cdepa U 1map); 0ObsICHATh CIIOCOOBI MOTYUYEHHUs TEJ BPaIllCHUS;
KJIacCU(PUIIMPOBATh B3aMMHOE PACIOJIOKEHHE CQepbl H IJIOCKOCTH, ONEPUPOBATH
MNOHSTUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBHICOTA CErMEHTa, IIapOBOM CIIOH,
OCHOBAHME IIaPOBOTO CJIOSI, BBICOTA IIAPOBOTO CJIOSA, IAPOBOM CEKTOD;

BBIYHCIIATh 00BEMBI U TUIOMIAIN TOBEPXHOCTEH TEJ BpallleHHsI, FEOMETPUUYECKHUX
TEeJI C MPUMEHEHUEM (POPMYIT; ONIEPUPOBATH MOHATUSIMH: MHOTOTPAHHUK, BIICAHHBIN B
cdepy U onucaHHBIN 0K0JI0 chephl, cepa, BIMCaHHAS] B MHOTOTPAHHUK HIIU TEJIO

BpAaICHUS;

BBIYHCIISITH COOTHOIIIEHUS MEXKTY IIJIOIIAIIMU MOBEPXHOCTEN U 00bEMaMHU
MOI00HBIX TEJ; U300paxaTh U3ydaeMble (PUTYPHI OT PYKH U C IPUMEHEHUEM MPOCTHIX
YepTEKHBIX HMHCTPYMEHTOB; BBIMOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEXKH U3 PUCYHKOB

MPOCTHIX 00BEMHBIX
¢buryp: BUIl CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TN BPAILCHUS;

U3BJICKaTh,  WHTEPHPETUPOBATH U NPeoOpa3oBbIBaTh  MHGOPMAIIHIO
O TPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, NPEICTAaBICHHYI0O Ha 4YepTexax u
PUCYHKaX; OTIEPUPOBATH MIOHATHEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATD JIEHCTBUSI CIIOKCHHSI BEKTOPOB, BRIYUTAHUS BEKTOPOB M YMHOXKCHUS
BEKTOpa Ha YHCIIO, OOBACHATh, KAaKUMH CBOMCTBAMHU OHHM O0JaNarOT; TPUMCHSTH

MpaBUJIO NMapajvieienunesaa;

OTICpUPOBATH MOHITHUAMU: JEKAPTOBBI KOOPJAWHATHI B IPOCTPAHCTBE, BEKTOP, MOTYJIb
BEKTOpa, paBEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, YTOJl MEXKIY BEKTOPAMH, CKAJIIPHOE
MPOU3BEJICHUE BEKTOPOB, KOJUTMHEAPHBIEC U KOMIUJIAaHAPHBIE BEKTOPHI; HAXOJAUTh CYMMY
BEKTOPOB M MIPOU3BEACHNE BEKTOPA HA YUCIIO, YTOJI MKy BEKTOPaMH, CKAISIPHOE
MIPOM3BEICHUE, PACKIIaIBIBATh BEKTOP IO JIBYM HEKOJUTMHEAPHBIM BEKTOpaM; 3a/1aBaTh
MJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPJUHAT; MPUMEHSITh T€OMETPHUIECKUE
(baKThI IS pEIICHUs] CTEPEOMETPUIECKUX 337124, U300pakaTh u3ydaeMble QUTYPhI OT PYKH
Y C IPUMEHEHHEM TPOCTHIX

YepTEKHBIX HMHCTPYMEHTOB; BBITIONHATH (BBIHOCHBIC) IUIOCKME YEPTENKH M3 PHUCYHKOB

MIPOCTBIX 00BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS T BPAIICHUS;

W3BJICKaTh,  WHTEPIPETHPOBATH M TPEoOpa3oBbIBaTh  MHGOPMAIIHIO
O TIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, NPEICTABICHHYIO Ha YepTexax u
PUCYHKaX; OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBIITIOJIHATD I[GﬁCTBPIH CJIOKCHUA BCKTOPOB, BLIYUTAHNA BEKTOPOB U YMHOKCHU A



BEKTOpa Ha YHCIIO, OOBACHATH, KaKMMHM CBOMCTBAMU OHHU OO0JaNaloT; MPUMEHSTbH
IIPaBUJIO NapaJuIeIeIUIEAa;

ONEepUpOBaTh MOHATHUSAMHU: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOpP, MOAYJb

BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJAMHATBHI BEKTOPA, YTOJ MEXKIY BEKTOpPaMH, CKaJSIPHOE

IPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBIL;

HaxXOAUTb CyMMY BEKTOPOB M IIPOM3BENCHHUE BEKTOpPA HA YHUCIO, YTOJ MEXAY BEKTOPaMHU,

CKAJIPHOE TPOM3BEICHUE, PACKIAAbIBATh BEKTOP MO JIBYM HEKOJUIMHEAPHBIM BEKTOPAaM;

3a/1aBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOW CHCTEME KOOPJIHHAT;

IPUMEHATh T€OMETpUYEeCKUe (PAKThI JIs PEIICHUs CTEPEOMETPUUECKHUX 3ajad, IMOHATHUS B

MpoLecce TOUCKA PelIeHUs] MaTeMaTUYecKu c(hOpMyTMPOBAHHON MPOOIEMBI, MOJICTUPOBATh

peanbHbIE CHUTyallMM Ha S3bIKE TE€OMETPHM, MCCIENOBaTh IIOCTPOCHHBIE MOJEIN C

UCIIOJIb30BAaHUEM T€OMETPUYECKUX TIOHATUM U TeopeM, ammnapara aireOpbl, pemarthb

IPAKTUYECKUE 3a/1a4U, CBA3aHHBIC C HAXOKIECHUEM T€OMETPUUECKUX BEIIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KNACC

HaI/IMeHOBaHI/Iepa3HeH KoaunuecTBOUY OcHOBﬂoeconepmaHne OCHOBHBIEBUABIIEATEILHOCTH 90P
a acoB

(TemMbI) Kypca

Bsenenue B 10 OcHoOBHBIE TIOHATUSA AKTYyaIu3upoBaTh (akTbl 1 METO/IbI https://www.yaklas
CTCPCOMETPUIO CTEPEOMETPHH: TOUKA, TLIAHUMETPHH, PEJIEBAHTHBIE TEME. s.1u/
HpsMajt, IITOCKOCTD, IloJsry4aTs IpeCTaBIeHHS O

npocTpancTBo. [IpaBuna
n300paKeHus Ha
pUCYHKaX: U300pakeHust

IPOCTPAHCTBEHHBIX QUTYpaXx,
pa30upath npocTeiiue npaBusia
U300paKkeHHsl 3TUX QUTYP.

IIOCKOCTEM,

MAPAIIEBHBIX TPIMBIX N300paxkaTh NpsMyIO U INIOCKOCTh HA
(OTpe3KOB), cepeIMHbI PUCYHKC.

otpeska. [Tousitus: Pacno3HaBaThb MHOTOTPAHHUKHU,
nepeceKaromuecs nupamuay, KyO, Ha3blBaTh HX
IIJIOCKOCTH, DJICMEHTBI.

IEPECCKAOMUCCs JleJ1aTh PUCYHOK KyOa, THpaMUIbI,

fpsiMasi 1 MITOCKOCTb. HaXOIUTb OIINOKHU B HCBCPHBIX

3HAKOMCTBO C
MHOTOTPpaHHUKaMH,
U300paKeHUE
MHOTOT'PaHHUKOB Ha
pUCYHKaX, Ha

IMPOCKIMOHHBIX
yepTekKax. Hauvansabie Pacno3naBarhb BUJI CCUCHUSA U

HM300paKeHUSIX.

3HAKOMHUTBCS C CCUEHHUSIMU, C METOI0OM
CJICJIOB; MCIIOJIB30BaTh IS TOCTPOCHHMSI
CCUCHHS METO/I CJICJIOB, KPATKO
3aIKMCHIBATh IIArH IIOCTPOCHHS CCUCHHUS.

CBEJICHUs O KyOe u OTHOIIIEHUM, B KOTOPBIX CEYECHUE JACTUT
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ImupamMuac, ux

pPa3BEPTKU U MOJEIIH.

CeuyeHus
MHOT'OTPaHHUKOB.
ITonsarue 00
aKCHOMaTHYECKOM
MIOCTPOCHUU
CTEPEOMETPHHU:
AKCHOMBI
CTEPEOMETPUH U
CIIEACTBHUS U3 HUX

pebpa kyba, HaXOAUTh TUIOIIA b
CEUCHMUS.

Ucnoan3oBaTh 1nogo0ue Mpu peuieHuu
3aJlay Ha MOCTPOCHHUE CEUCHUH.
3HAKOMUTBHCS C AKCUOMATUYECKUM
MOCTPOEHUEM CTEPEOMETPUH, C
aKCMOMaMHU CTEPEOMETPUU U
CJIEJICTBUSIMU U3

HUX. AJuTI0CTPUPOBATH AKCUOMBI
pUCYHKaMU U IPUMEpaMH U3
OKpY>Karoliei 00CTaHOBKHU U
OTHOILICHH, B KOTOPBIX CEYEHUE NETUT
pebpa kyba, HAXOAUTh TUIOIIA]b
CEUCHMUS.

Hcnoan3oBaTh 1mojgo0ue mpu peruieHuu
3a71a4 Ha MMOCTPOCHHUE CEUEHHUI.
3HaKOMHUTBCH C

aKCMOMATUYECKUM TTOCTPOCHUEM
CTEPEOMETPHUH, C AKCUOMAMU
CTEPEOMETPHUU U CICACTBUIMH U3

HUX. MI11I0cTpUpoOBaTHaKCUOMBI
PUCYHKaMU U
pUMEpaMUHU30KpYsKatomieiioocTa
HOBKH

[Ipsimble n
IJIOCKOCTH B

POCTPAHCTBE.

12

Bzanmuoe
PACIIOJIOKEHUE

IIPpsIMBIX B

AKTYaJaIu3upoBaTh (PaKkThl U METOIbI
IJJAHUMETPHH, PEJIEBAHTHBIE TEME,
MIPOBOAUTH AHAJIOTHH.

https://resh.edu.r

u/
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[TapaniaenbHOCTBITPS
MBIX U TUIOCKOCTEM

IPOCTPAHCTBE:
nepeceKaronmecs,
napajenbHbie U
CKpeLUBaIOIINECcs
psIMBIE.

[TapannenbHOCTh IPSMBIX
Y IUIOCKOCTEH B
MIPOCTPAHCTBE:
MapaJiyIeIbHbIC NPSIMBIE B
IIPOCTPAHCTBE;
MapaJIEIbHOCTD TPEX
MPSAMBIX; TAPATIIETBHOCTD
MPSAMOM U TIIOCKOCTH.
Yrael ¢
COHAIPaBJICHHBIMU
CTOPOHAMH; YTOJI MEXKIY

IPSIMBIMH B IIPOCTPAHCTBE.

[TapaiutennbHOCTH

TJIOCKOCTEM:
napayieIbHbIC
IIOCKOCTH; CBOMCTBA
napayieIbHbIX
IJIOCKOCTEM.
[Ipocrerimmue
MPOCTPAHCTBECHHBIC
(bUryphl Ha MIIOCKOCTH:
TeTpas’ap, Kyo,
napajieaenunes;
MTOCTPOECHUE CCUCHU

Ilepeuncasitb BO3MOXHBIE CTIOCOOBI
PaCIOJIOKEHUS ABYX MPSIMBIX B
IPOCTPAHCTBE, WILTIOCTPUPOBATh UX Ha
npumepax. JlaBaTbonpenenenne
CKPEILUBAIOIINUXCS MPSIMBIX,
bopMyIMpOBATH MPU3HAK
CKPENTUBAOIINXCS MPSIMBIX U IPUMEHSTh
€ro MpH peleHrur 3ajad.

Pacno3HaBarthb npusmy, Ha3bIBaTh €€
3JIEMEHTHI.

Crpourhb cedyeHMs NPU3MBI Ha
TOTOBBIX YEPTEKAX.

IlepeuncasiTb BO3MOXXHBIE CLIOCOOBI
B3aUMHOI'0 PACTIOJIOKEHUS NPSIMOU U
IJTIOCKOCTH B IPOCTPAHCTBE, TPUBOJIUTH
COOTBETCTBYIOLIME IPUMEPHI U3
pEAbHOM KU3HMU.
JlaBaTbonpeaejeHre MapayieIbHOCTH
IPSIMOM U TIJIOCKOCTH.
DopMyJIUPOBATHIIPU3HAK
MapajyIETbHOCTH MPSMOU U TIJIOCKOCTH,
YTBEPKIECHUE O MPAMOU NIEpECEUCHUS
JBYX IJIOCKOCTEU, TPOXOAAIINX YEPE3
NapaJijieJIbHbIC MPSIMBIE.

PemiaTes npakTuyeckue 3a1auyM Ha

IIOCTPOEHUE CEYEHU MHOTOTPAaHHUKA




OO0BbACHATH CiIy4au B3aMHOIO
PaCIOI0KEHUS TIIIOCKOCTEN.

JlaBaThb onpeaesieHue MapauieIbHbIX
IJIOCKOCTEN; PUBOJIUTHh IPUMEPBI U3
peabHOM KU3HHU U OKPYKAOLIEN
00CTaHOBKM, WILTIOCTPUPYIOILIKE
MAPAILIEIBHOCTD TNIOCKOCTEN.
Hcnonb3oBaTh NpU3HAK
MapajuieIbHOCTH JIBYX IJIOCKOCTEH,
CBOKCTBA NapalIeNIbHBIX TIOCKOCTEN
P PELIEHUH 3a]1a4 Ha OCTPOCHHE.
OO0BACHATH, YTO HA3bIBACTCS
napajuieIbHbIM POEKTUPOBAHUEM U KaK
BBITIOJIHAETCS MPOSKTUPOBaHUE PUTYD Ha
m0ckocTh. M300paxarth B
napajuiesIbHOM MPOEKIUU Pa3InyHbIe
r€OMETPUYECKUE (PUTYPBI.
MogaeanpoBaTh peajbHbIE CUTyallud Ha
A3BIKE re€OMETPHH, HCCJIEN0BATH
OCTPOEHHBIE MOJEIH

C UCIIOJIb30BAaHUEM T€OMETPUUECKUX
MTOHSATHUH.

Hcnoab30BaTh IpH peIICHUN 3a]]a4 Ha
IIOCTPOEHUE CEUCHUN MTOHATHE
napauieIbHOCTH, PU3HAKU U

CBOﬁCTBaHapaHHCHBHBIX IMPpAMBIX Ha
ITINIOCKOCTH




[lepneHauKyIApHOCTHII
PSAMBIX U IJIOCKOCTEN
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[lepnenAuKyJIpHOCTD
MIPSIMOU U TNTOCKOCTH:
MIEPIICHIUKYJIIPHbBIC
IpsIMBIC B
IIPOCTPAHCTBE,
IIpsIMbIE
napajuiebHbIE U
MEPIICHIUKYJIPHBIE K
IJIOCKOCTH, ITPU3HAK
NIEPIEHAUKYIIIPHOCTH
MPSIMOU U TTIOCKOCTH,
TEOpeEMa O IPSIMOM
NIEPIEHIUKYJIIIPHON
IIJIOCKOCTH
[lepnienauKyIsIp U
HAaKJIOHHBIE:

pacCTOsTHUE OT TOYKH 10
IIJIOCKOCTH, PACCTOSTHUE
OT IPSIMOM J10 TNIOCKOCTHU

AKTYaJaIu3upoBaTh (HaKThl U METOJIBI
IJIAHUMETPHH, PEIIEBAHTHBIE TEME,
MIPOBOAUTH AHAJIOTHH.
OO0BSCHATH, KAKON yroJ Ha3bIBAETCS
YTJIOM MEK]1y NIEPECEKAIOIINMUCS
MPSMBIMH, CKPEITUBAOIIUMUCS
MpsIMBIMH B IPOCTpaHCTBE. JlaBaTh
omnpeeJaeHue MePIeHINKYISIPHBIX
MPSIMBIX U TIPSIMOM,
NEPHEHANKYJIIPHOM K IIJIOCKOCTH.
Haxoautsb yriibl MEXIY
CKPEILMBAIOIIMMUCS IPSIMBIMU B KyOe U
MApaMU/Ie.
IIpuBoauTh NpUMeEPHI U3 PEATBHON
KU3HHU U OKPY’KAIOIIEH 00CTaHOBKH,
WJUTFOCTPUPYIOLIUE
MEePIEHIUKYJIAPHOCTD MPSAMBIX B
IIPOCTPAHCTBE
U TEPHEHAMKYJIAPHOCTh MPSIMOM K
IJIOCKOCTH.
DopMyJHMPOBATH IPU3HAK
NEPHEHAUKYISIPHOCTH MPAMON U
IUIOCKOCTH, TPUMEHSATH €r0 Ha
IPAKTUKE: OOBICHATH
NEepHeHANKYIIPHOCTh pedpa Kyda u
JMAaroHajy €ro rpaHu, KOTopas ero He
COJIEPKUT, HAXOAUTD JIMHY JUArOHAIU

https://resh.edu.r

u/
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KyOa. BeIUKCIsATH BEICOTY PABUIIBHOM
TPEYTroJIbHOM Y MPABUIBHOU
YEThIPEXYTOJbHON MUPAMUJ IO IJTUHAM
pé6ep. Pemarh 3a7aum Ha
BBIYHCIICHUS, CBSI3aHHBIE C
NEPNEHINKYJIAPHOCTBIO IPSIMOM U
IUIOCKOCTH, C UCTIOJIb30BAHUEM TTPU
pEIICHNH TUTAHUMETPUYECKHUX (DaKTOB H
METO/IOB.

OO0BACHATDH, YTO HA3LIBAIOT
MEPIIEHAUKYJIAPOM U HAKJIOHHON U3
TOYKH K IUIOCKOCTH; IPOCKLIUEN
HAKJIOHHOM Ha INTOCKOCTh. OOBSICHSTH,
YTO HA3bIBACTCS PACCTOSIHUEM: OT
TOYKH J0 MIIOCKOCTH; MEXKTY
MapaJyICIbHBIMU TNIOCKOCTSAMM; MEXKILY
IIPSIMOM M NTapaJlJIEIbHOU €1
MJIOCKOCTBIO; MEXKTY
CKPELIMBAIOIIUMUCS PSIMBIMHU.
Haxoauthb 3TH pacCTOSHUS B MPOCTHIX
ciydasx B KyOe, mupamuze, Ipu3Me.
MopaeupoBaTh peabHbIEC CUTYAllUN HA
SI3bIKE TEOMETPUH,
VICCIIEIOBATBIIOCTPOCHHBIE MOJIEIIH C
MCTIOJIb30BAHUEM
r€OMETPUYECCKUXTTOHSATHI.

HUcnoab30BaTh Npy peLICHUN 3a1a4
Ha [IOCTPOCHUE CEYEHUN TEOPEMY
[Tudaropa, cBoiicTBa MPSIMOYTOIBHBIX




TPEYroJIbHUKOB

YTrisl MEXIY IPSAMBIMHA
U IJIOCKOCTSAMHU

10

VYTIIBI B IPOCTPAHCTBE:
yTOJI MEKy PSMON 1
IUIOCKOCTBIO;
JIBYI'PAHHBIN YIOJI,
JIMHEVHBIN yTOJI
JIBYTPAHHOTO yIJa.
[lepneHaANKYISIPHOCTD
IJIOCKOCTEN: IPU3HAK
NEPIEHIUKYJISIPHOCTH
JBYX TUIOCKOCTEM.
Teopema o
TPEXIEPIEHAUKYIISIPAX

AKTYaJau3upoBaTh (HaKThl 1 METO/IbI
IJJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHM.
JlaBaThb onpeaesieHue yria Mexay
IIPSAMOU U IJIOCKOCTBIO,
bopMyIMpOBaTh TEOPEMY O TPEX
NEePHEHANKYIIIpax U OOpaTHYIO K HEM.
Haxoauthb yros Mexay npsiMmou u
IJIOCKOCTBIO B MHOTOTPAHHHUKE,
paccTosiHUE OT TOYKHU J10 MPSIMON Ha
IIJIOCKOCTH, UCIIONB3Ys TEOPEMY O TPEX
nepreHauKyIsapax. Ilposoaurs Ha
YEepTEKE NEPIEHAUKYIISAP: U3 TOUKHU HA
IPSAMYIO; U3 TOYKH HA INIOCKOCTb.
JaBaThp ornpeneneHue IByrpaHHOTO yria
U ero 371eMeHTOB. OOBSACHATh PABEHCTBO
BCEX JIMHEWHBIX YIJIOB ABYTPAHHOTO
yriIa.
Haxoaurthb Ha yepTeKe ABYTPAHHBINA YTOJ
npu pedpe MUpaMuIbl, IPU3MBI,
napasuieIIeIuIea.
JdaBathb onpeaeaeHue yria MexXay

miockocTsMu. JlaBaTh onpenesienne
U popMyTHPOBATHIPU3HAK B3aHMHO
NePIEHIUKYJISIPHBIX TIJIOCKOCTEH.

Haxoauthb yriibl MEXAY INIOCKOCTSIMU B

https://resh.edu.r

u/
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KyOe 1 nmupamue.

Hcnosab30BaTh Mpy PEIICHAN 33134
OCHOBHBIE TEOPEMBI I METO/IbI
TJTAHUMETPHH.

MoaenupoBarh peaibHbIE CHUTYaIMU
Ha $3bIKE TE€OMETPUH, HCCJIeI0BATh

MIOCTPOCHHBIE MOJIEIIN C
HUCIIOJIL30BAaHUEM r€OMETPUYECKHUX
HOHATHUH.

Hcnonb30BaTh Ipy PEIICHUH 331a4 Ha
MMOCTPOCHHUE CEYECHUI COOTHOIICHHUS B
MPSAMOYTOJIBHOM TPEYTOJIbHUKE

MHOrorpaHHuKH

11

Ilonsarue
MHOTOTPaHHHKA,
OCHOBHBIC DJICMEHTHI
MHOTOTPAHHHUKA,
BBINYKJIbIE U
HEBBINYKJIBIC
MHOTOTPaHHHKH;
pa3BEPTKa
MHOTOTPAHHHUKA.

IIpu3ma: n-yronsHas
IIPU3Ma; TPAHU U
OCHOBAHMSI IPU3MBI;
npsiMasi U HaKJIOHHast
MIPU3MBbI; OOKOBas U

IIOJIHAA ITOBCPXHOCTDH

AKTYaJIu3upoBaTh (DAKThl U METObI
IUIAHUMETPUM, PEJICBAaHTHBIE TEME,
NMPOBOAUTDH AHAJIOTUH.
JaBaTb onpejaejaeHue
MapajuieieuIe1a, pacno3HaBaTb €ro
BHUJIBI U U3y4YaTh CBOMCTBA.
JaBathb ornpeesieHue MupamMmu/bl,
pacno3HaBaTh BU/bI IUPAMUL,
(opmyupoBaThCBOiicTBA PEOEP, TpaHEl
Y BBICOTBI IPABUIIBHOW TUPAMUJIBI.
Haxoaurp miomaab NOJHOU U
OOKOBOM MTOBEPXHOCTH MTUPAMU/IBI.
JdaBathb onpeaeneHue yCeYEHHOU

IMUpaMu/Jibl, Ha3bIBATb €€ DJICMEHTHI.

https://www.yaklas
s.ru/
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IIPU3MBI.
[Tapannenenunen,
IIPSAMOYTOJIbHBIN
IapajuleNIeNUIE] U €r0
CBOWCTBA.

[Inpamupa: N-yrosapHas
nupamuja, rpaHu v
OCHOBAHME MUPAMHU/IBI;
OOKOBas M MOJHAas
ITOBEPXHOCTh
NMpamMubl; IPaBUIIbHAS
Y yCEeUEHHas MIMpaMU/Ja.

DJIEMEHTBI IPU3MBI U
NUpamMubl.
[IpaBunbHBIE
MHOTOTPAHHUKHU:
MOHSATUE TPABUIBHOTO

MHOTI'OTPaHHMKA;
IIpaBWJIbHAS IIPU3Ma U
IIpaBUJIbHAS TUPAMULA;
IIpaBUJIbHAS TPEYTOJIbHAS
MAPaMHU/Ia U IPABUIIbHBIN
TeTpa’ip; KyoO.
IIpencrasienue o
IIPAaBUJIBHBIX
MHOTI'OI'paHHUKAX:
OKTadp, JOACKA AP U

DopMyJTHPOBATH TEOPEMY O ILIOMIAAH
OOKOBOI MOBEPXHOCTH MPABUIBHOMN
YCEUEHHOU TTUPAMU/IBI.

Pemarsp 3a1aun Ha BBIYMCIICHHE,
CBSI3aHHBIC C MUPAMUIAMU, a TAKKE
3a7]a4¥ HA MIOCTPOCHUE CEUCHUM.
/laBaThb onpeaesieHue IPU3MBIL,
Pacmo3HaBaTh BUJIbI IPU3M,
H300paskaTh IPU3MBI HA YEPTEXKE.
HaxoauTh miromanas IMOJIHOW WIIN
OOKOBOI MOBEPXHOCTH MPU3MBI.
H3y4yars cooTHOmEHUS Dilepa
mstarcia pédep, rpaHeil U BEpILIMH
MHOTOTPaHHHKA.

N3yyars BUAbI IPABUIBHBIX
MHOTOTPaHHUKOB, UX Ha3BaHUA U
KOJINYECTBO TPAHEH.

HN3yyarb cuMMeETpHIO
MHOTOrpaHHUKOB. OO0 BSICHATD, KAKHE
TOYKHU HA3bIBAIOTCSI CAMMETPUYHBIMU
OTHOCUTEJIBHO TaHHOM TOYKH, IPAMOU
VI TUIOCKOCTH, YTO HA3bIBAOT
LEHTPOM, OCBIO WJIN TJIOCKOCTHEO
CUMMETPHUH (PUTYPBHI.

IpuBoauTh NpUMepbI
CUMMETPUYHBIX (PUTYp B apXUTEKTYpE,




HKOCAasp.

Cummerpus B
IIPOCTPAHCTBE:
CUMMETPHUS
OTHOCUTEIBHO TOUYKH,
MIPSIMOU, TIIOCKOCTH.
DJIEMEHTBhI CHMMETPHUU B
MpaMHU/Iax,apajuielienu
nesiax, MpaBUIIbHBIX
MHOTOTPaHHHKAX.
Brruucnenue 351emMeHTOB
MHOTOTPaHHHUKOB: p&opa,
JMaroHaiu, yribl.
[Imomaas O0xoBOM
MOBEPXHOCTH U MOJHOU
ITOBEPXHOCTH MTPAMOU
IPU3MBI, IUTOIIA]b
OCHOBaHUU, TEOpEMA O
OOKOBOI MOBEPXHOCTHU
IPSIMOU TIPU3MBI.
[Tnomans 60koBOM
MOBEPXHOCTH U
IOBEPXHOCTH
MPaBUWJIbHOU MUPAMUJIBI,
TeopeMa O TUIoLIaaAx
OOKOBOI MTOBEPXHOCTH
YCEYEHHOU NTUPaMUIbI

TEXHUKE, TPUPOJIE.

MoaenupoBarh peajibHbIe CUTYyalluu Ha
A3bIKE reoOMETPHH, UCCJIEI0BATh
MOCTPOEHHBIE MOJENH C
UCITOJIb30BAaHUEM FEOMETPUYECKUX
MOHSATUN,  HUCIOJB30BaTh  MOJI00ME
MHOTOTPaHHHUKOB

OOBEMBIMHOTOTpPAaHHUK
OB

IToustre 00 00BEME.

O0BEM UpaMuIbl,

AKTYaJaIu3upoBaTh (PaKkThl U METOIbI
IJJAHUMETPHH, PEIICBAHTHBIE TEME.

https://www.yaklas
s.ru/
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IMPU3MbI

OO0BSICHATD, KaK U3MEPSIOTCS 00BEMBI
TEJ1, TPOBO/ISI AHAJIOTUIO C U3MEPEHUEM
IJIOIIA/IE MHOTOYTOJIbHUKOB.
DopMyJIMPOBATH OCHOBHBIE CBOMCTBA
00BEMOB.

N3yuars, BbIBOJIUTH

dpopmyabloOBEMA

PSIMOYTOJIBHOTO

napajJiesienuneaa, MpU3Mbl

U TUPaMUJIbL.

Boruncjasatb 00bEM MIPU3MBI U
MUPAMUJIBI TIO UX DJIEMEHTaM.
I[IpumeHATH 00BEM IS peIlICHUS
CTEpEOMETPUUECKUX 3aJa4 U JJis
HAXOXKJICHUSI TEOMETPUUECKUX
BEJIUYMH.

MoaeaupoBarb peajlbHbIE CUTyalNH
Ha S3BIKE re€OMETPUH,
HCCJIEI0BATBIIOCTPOCHHBIE MOJIEIN C
UCITOJIb30BAaHUEM r€OMETPUYECKHUX
TTOHSATHMN

[ToBTOpeHUe: ceueHwus,
PaCCTOSTHUS U yTJIbI

ITocTpoe
HHE
CEUCHUM
B
MHOTOTpa

HHHKC.

CrpouTh ceyeHHME  MHOTOTpaHHUKA
METOJIOM CIIE/IOB.

JlaBaTb  ompeaejieHHe  PacCTOSHUS
Mexay purypamu.

HaxoauTh paccTosiHue MEXIyY

MnapaJuiCJibHbIMU INIOCKOCTAMU, MCIKIAY

https://www.yaklas
s.ru/
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Brruucnenue
PACCTOSTHAMN: MEXKITY
JIBYMSI TOYKaMH, OT
TOYKH J0 NPSIMOM, OT
TOYKH /10 TNIOCKOCTH;
MEXKITY
CKPELIUBAIOIINMUCS
npsMbIMU. Berancienue
YTJIOB: MEXKITY
CKPEIIUBAIOIINMUCS
MPSIMBIMU, MEKIY
MPSIMOU U TTOCKOCTBHIO,
JBYTPaHHBIX YIJIOB,
YIJIOB MEXY

IJTIOCKOCTBIO Y MApAIIIETbHON €1
MPSIMOM, MEKTy MHOTOTPaHHUKA U
HAaXOJUTh €r0 BEJINYUHY.

HaxoauTs yriibl MEX1y INIOCKOCTSIMH B
MHOT'OTPaHHHUKAX CKPEIIUBAIOIINMUCS
npsAMbIMU. CTPOUTH JIMHEWHBIN yro
JBYTPAHHOT'O yTJja Ha YEepTEXe

IJIOCKOCTAMU

OBILIEE KOJIMYECTBO 68

YACOB 10

I[TPOIT'PAMME

11 KITACC
HaumenoBanuepasaesa | KoanuecrtBou | OcHOBHOecoaepkaHue OCHOBHBIEBUABIAEATEIbHOCTH
a acoB
(Tembl) Kypca

Tenasparnienwust 12 Coepa u map: AKTyaJIu3upoBaTh (akTeI 7 https://resh.e
LEHTp, pAINYC, METO/bI TUIAHUMETPHUH, PEJICBAHTHBIC du.ru/
IUaMeTp; TE€ME, NPOBOAUTH aHAJIOTUH.
I0LIAab JlaBaThb onpeaeseHust chepol v

MTOBEPXHOCTHU
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chepsl.

Bzaumuoe
pacnosoxeHue cepsl u
IJIOCKOCTH; KacaTelbHAas
TIJIOCKOCTH K cdepe;
I01a1b Chephl.
N3o6pakenne chepsl,
miapa Ha IJIOCKOCTH.
Ceuenus mapa.
HumuHapuyeckas
MTOBEPXHOCT,
oOpazyroriue
HWIMHAPUYECKOU
MMOBEPXHOCTH, OChb
HWIAHAPUYECKOU
nosepxHocTu. Lnmmuap:
OCHOBaHUS 1 OOKOBast
MMOBEPXHOCT,
oOpazymoriasi ¥ OChb;
TJI0111a/1b OOKOBOM U
ITOJIHOM MTOBEPXHOCTH.
N300paxkeHne nuImHapa
Ha MJIOCKOCTH.
Pa3Béprka numunapa.
CedeHust ITUIMHIpA
(TIOCKOCTBIO,
rapajuvieaIbHON WIIH
MEPIIEHAUKYIISIPHON OCH

mapa, ux LeHTpa, paauyca, 1mameTpa.
Onpenensats chepy Kak purypy
BpAaIllCHUS] OKPY>KHOCTH.
HccaenoBaTh B3aIMHOC
pacmoyiokeHue cepsl U TIOCKOCTH,
IBYX chep, HIJIIOCTPUPOBATHITO Ha
yepTeKax U pUCYHKax.
DopMyJHPOBATH ONPEICIICHUE
KacaTeJIbHOM MJIOCKOCTH K cdepe,
CBOWCTBO U NMPU3HAK KACATEIHHON
IUIOCKOCTH.
3HAKOMHUTBCA C I'e0IC3NUCCKUMU
JUHUSAMU Ha cdepe.

OO0BbSACHATH, YTO HA3BIBAIOT UUIUHAPOM,

Ha3bIBATh €ro JieMeHThl. M3y4ars,

00BACHATD, KaK MOJYYUTh HHJIMHIP

nyTEM BpallleHUs TPSIMOYTOJIbHUKA.

BbIBOAMTH, MCNO0JIB30BATH (OPMYJIIbI

JUUTS BEIYHCIICHHS TIIOMAAH OOKOBOM

MOBEPXHOCTH IIUJIUHJIPA.

N3yuars, pacno3HaBaThb pa3BEPTKY

HAJIHHAPA.

N3o00paxkaTh HWIMHAP U €T0 CEUEHUS

IJIOCKOCTBIO, TPOXO/IAIICH Yepe3 ero och,

IapaJiIeIbHOU WIM NEPIICHAUKYISAPHOU
OCH.




HUAJIUHIPA).
Konunueckas
MOBEPXHOCTH,
oOpasyrorue
KOHUYECKOU
MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM
noBepxHoctu. Konyc:
OCHOBaHHE U
BEpIINHA,
oOpazymoniasi ¥ OChb;
IJI0IAALO0KOBOM 1
ITOJTHOW MOBEPXHOCTH.
Y ceu€HHBIN KOHYC:
oOpazyrolue u
BBICOTA; OCHOBAHUSA U
OOKOBasi TOBEPXHOCTb.
N300pakeHne KoHyca Ha
IJIOCKOCTH.
Pa3BépTka koHyca.
Ceuenus KoHyca
(MJIOCKOCTHIO,
napajyIeIbHOU
OCHOBAHHUIO,
MJI0CKOCTHIO,
MPOXOJAIIEH Yepe3
BEPUINHY).

Haxoaurs miom@aay »dSTUX CEUYCHUI.
MoaeaupoBaTh pealbHbIC CUTYaIlUU
Ha S3bIKE TE€OMETPUHU, MCCIAEA0BATH
MMOCTPOCHHBIE MOJEIN

C HCIMOJIb30BaHUEM T€OMETPUUYECKUX
NoHATUH. OOBACHATH, KaKoe TeJIo
Ha3bIBAIOT KPYTOBBIM KOHYCOM,
Ha3bIBATh €TI0 JICMECHTHI.

HN3yuathb, 00BACHATH, KAK [TOJTYYUTh
KOHYC ITYTEM BpalllCHUS
MPSMOYTOJILHOTO TPEYTOJIbHUKA.
MN300paxkaTh KOHYC U €r0 CEUCHUS
ITOCKOCTBIO, TPOXOIAIIEH YEPE3 OCh, U
IJIOCKOCTBIO, IEPIEHANKYJIIPHON K
OCH.

HN3yuartsb, pacno3zHaBaThb pa3BEPTKY
KOHYyca.

BouiBoaAMTH, HC0/1B30BaTh (HOPMYITBI
JUUTS BEIYHCIICHHS TIIOMAA OOKOBOM
MTOBEPXHOCTH KOHYcCA.

Haxoaursp miomaayu ceueHui,
MPOXOSIIIUX YEPE3 BEPUIMHY KOHYCA
WJIY TIEPIIEHAUKYIISIPHBIX €TI0 OCH.
OO0BSICHATH, KAKOE TEJIO HAa3hIBACTCS
YCEUYEHHBIM KOHYCOM.

N3yyarh, 00BICHATD, KaK €ro MOJyYUTh
MyTEM BPALICHUS PAMOYTOJIbHOU




KomMOuHanus ten
BpaIeHus
MHOTOIPAHHHUKOB.
MHoOrorpasHux,
OMHMCAHHBIA OKOJIO
cdepsr; chepa,
BITMCAHHAS B
MHOTOIPAHHUK WJIH B
TEJIO BpaIICHUS

Tpaneuuu. BbIBOAUTS,
NPUMEHATH(OOPMYITY ISl BEIUMCICHUS
10111 OOKOBOM MMOBEPXHOCTH
YCEUEHHOTO KOHYCA.
AKTyaJau3upoBaTh (HaKThl 1 METObI
IUTAaHUMETPUHU, PEJIEBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUH.

Pemathb crepeoMeTprueckue 3a1a4u,
CBS3aHHBIE C TEJIaMU BpalllCHMUS],
IIOCTPOCHUEM CEUEHHM TEJI BPALLIECHUS,C
KOMOMHALIUAMU TEJ BpaICHUs U
MHOT'OTPAHHUKOB Ha HAXOXIACHHUE
r€OMETPUYECKHUX BEJIUYMH.
Hcnmoab30BaTh NIpHu peLICHUN
CTEPEOMETPUYECKUX 3a1a
IUTAHUMETPHUYECKHUE (PaKThl U METOIbI
3a/1a4v Ha BbIUYKCIIEHUE U
J0Ka3aTeNbCTBO.

MopaeanpoBaTrh peajgbHble CUTYaIlH Ha

SI3BIKE T€OMETPHUH, HCCJIeN0BaATh
ITIOCTPOECHHBIE MOJICIIN C
HCIIOJb30BAaHUEM F€OMETPUUECKUX
MOHATUU

OO0BéMbITEN

ITousitue 00
00béMe. OCHOBHBIE
CBOMCTBA 00BEMOB

TCJI.

AKTYaJaIu3upPoBaTh (PaKThl U METO/IBI
TJIAHUMETPHH, PEICBAHTHBIE TEME,
MPOBOAUTH aHAJIOTHH.

BbIBOAUTH, HCNOJIB30BATH (OPMYITHI

https://www.yaklas
s.ru/
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O06BEM nUIMHIpA,
KOHYyca.

OO0BEM 11apa U TIoNIa b
chepsl.

[TonoOHEIE TENTA B
MIPOCTPAHCTBE.
COOTHOIIECHUS MEKTY
IUIOIIAISIMHU
ITIOBEPXHOCTEM,
00BbEMaMHU 1TOT00HBIX
Tell

00BEMOB: NPU3MBI, LIUIUH/IPA,
IIAPaMHUJIBI, KOHYCA; yCEUEHHON
NUPAMUJIBL U yCEUEHHOTO KOHYCA.
Pemarhb crepeomeTpuueckue 3a1auu,
CBS3aHHBIE C BBIYMCIIEHHEM 00BEMOB.
®opMyJIMPOBATH ONPECIICHUE
IapOBOI'0 CErMEHTA, IIAPOBOIO CJIOS,
IIApOBOTO CEKTOPA.

IpumeHaTs Gopmybl

JUIS. HAXOXJEHUS OOBEMOB IIAPOBOTO
CEerMeHTa, IapoBoro cexkropa Pemarpb

CTEpEOMETPUIECKHE 3a]a4H,
CBA3aHHBIE C OOBEMOM 1Iapa H
IJI0IIA/IbIO CEPHL.

MoaeaupoBarb peajgbHbIE CUTYAIUU
Ha $s3BIKE TEOMETPHUH, MCCIEeI0BaTh

TMOCTPOEHHBIE MOJIEIIN C
UCIOJIL30BAHUEM F€OMETPUYECKUX
MOHATHH.

AKTYaJIu3upoBaTh (HaKThl U METObI
TJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOAUTH AHAJIOTHH.

Pemiaths crepeoMmeTpuueckue 3aaaum,
CBSI3aHHBIE C COOTHOIIEHUEM O0BEMOB
Y TIOBEPXHOCTEHN MOJ00HBIX TEJI B
IIPOCTPAHCTBE.

MopaeaupoBarb peajbHbIE CUTYallUU
Ha S3BIKE TEOMETPHUH, HCCIEA0BATH




MTOCTPOCHHBIE MOJIEITN C
HUCIIOJIL30BAaHUEM F€OMETPUYECKHUX
OOHATUA

Bekropsl
KOOPJAUHATHI
IPOCTPAHCTBE

10

BekTop Ha III0CKOCTH U B
npoctpaHcTBe. ClioKeHue
Y BBIYUTAHHUE BEKTOPOB.
YMHOkKEHHE BEKTOpA Ha
gucio. Paznoxenue
BEKTOpA I10 TPEM
HEKOMILUIAHAPHBIM
BekTopam. IIpaBuiio
napajuienenuneaa.
Pemenue 3a1ad4,
CBSI3aHHBIX C
IPUMEHEHUEM IIPABUII
JIEVCTBHI c
BEKTOPAMH.
[IpssmoyrosibHas

CUCTEMA KOOPJIMHAT B
ITPOCTPAHCTBE.
Koopaunate! BekTopa.
[Ipocreitmme 3agaum B
KOOpJAHUHATax. YToJl
MEXy BEKTOPaMHU.
CkansipHoe
IIPOU3BEACHUE BEKTOPOB.
Brruucinenue YIJI0B

MCIKOY IIpAMBIMHU n

AKTYaJTu3uPOBATH (PAKThl U METO/IbI
IJIAHUMETPUH, PEIICBAHTHBIE TEME,
IPOBOJUTH aHAJIOTUH.

OnepupoBaTh NMOHATHEM BEKTOpP B

IPOCTPAHCTBE.
DopMyJIHPOBATH IIPABUIIO
rapajuieJIenunea Ipyu CI0KEHAN
BEKTOPOB.

CkiaaapiBaTh, BBIYHUTATH BEKTOPHI,
YMHOKATh  BEKTOp Ha  YHUCIO.
HN3yyaTbOCHOBHBIE CBOMCTBAa 3THUX
omnepanmil.

JaBaTp onpeneneHne npsMoyroJibHOM
CHUCTEMBI KOOPAUHAT B POCTPAHCTBE.
BeIpa3uTh KOOpIMHATHI BEKTOPA Yepe3
KOOPAUHATHI €70 KOHIIOB.

BrIBOAUTH, HCOJIB30BATH(GOPMY.JTY
JUIMHBI BEKTOPA U PACCTOSHUS MEXKIY
TOYKaMH.

BeIpaxkaTh CKaJsIpHOE NIPOU3BEICHUE
BEKTOPOB U€pe3 UX KOOPAUHATHI,
BBIYUCIIATH YIOJI MEXKY ABYyMS
BEKTOPAMH, ABYMS IIPSMBIMH.
Haxoaurthb yros Mexay npsiMou U

https://resh.edu.ru/
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IINTIOCKOCTAMM.

KoopaunatHo-
BEKTOPHBIM METOJl TIPH
pelieHun
reOMEeTPUYECKHX 3a7a4

IJIOCKOCTBIO, YTOJI MEXKIY ABYMS
MJIOCKOCTSIMH aHATUTHYECKUMU
METOJAMHU.

BeiBoauTh, HCMOJIB30BaTH (hOpMYyJTy
PAcCTOSIHUS OT TOYKH JI0 IIIOCKOCTH

[ToBTOpEHMUE, 7 OcHoBHbIE PUTYDHI, Pemarsb npocreiime 3agaun Ha https://sdamgia.ru/
00001IEeHne (bakTbl, TEOPEMBI Kypca HAXO>KJICHUE JIJIMH U YTJIOB B
U CUCTEMaTU3aIus IUTAaHUMETpUHU. 3a/1a9u reOMETPUICCKUX PUTypax,
3HAaHUU IUIAHUMETPUH U METOIBl | MPUMEHATH TeopeMy [ludaropa,
WX PeIIeHUS. TEOPEMbI CHHYCOB U KOCHHYCOB.
OcHoBHBIE (HHUTYDBI, Haxoauth ronaas MHOTOYTOJIbHHKA,
(akTbl, TEOPEMBI Kypca Kpyra
CTEPEOMETPHUH. 3a1a4n
p P A Pacno3naBath 1nojjo0HbIE QUTYPHI,
CTEPEOMETPUU U METO/IbI
HAXOJIUTh OTHOIIEHUS JUJIUH U
UX pEIICHU .
ioniaien.
HUcnoab30BaTh 1pu pelieHUun
CTEPEOMETPUICCKHX 3a1a49 (PaKThl U
METO/IbI TUTAHUMETPHH
OBIIEE KOJIMYECTBO 34

YACOB 10
I[TPOTPAMME



https://sdamgia.ru/




PABOYAS ITPOTPAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA»

COIEPXAHUE OBYYEHUA

10 KNACC

[IpencraBnenne JaHHBIX C TOMOIIBIO Tabnwi U auarpamm. CpenHee apumMeTHIecKoe,
MelIhaHa, HauOOoJblIee W HaWMEHBIIEE 3HAYCHUs, pa3Max, JAUCIEPCUs M CTaHAAPTHOE
OTKJIOHEHUE YUCIIOBBIX HA0OPOB.

CrnyualiHble SKCIIEPUMEHTHI (OTBITHI) U CITy4aHbIE COOBITHS. DIIEMEHTAPHBIE COOBITUSA
(ucxomsl). BeposiTHOCTH CitydaltHOTO COOBITHS. BiIM30CTh 4aCTOTHI M BEPOSITHOCTU COOBITUI.
CrnydaliHbIE OIBITBI C PAaBHOBO3MOXKHBIMU JJIEMEHTAPHBIMU COOBITHSMHU. BeposTtHocTu
COOBITHH B OIBITAX C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH.

Omneparnuu HajJ COOBITUSMU: NepecedeHre, 00beAMHEHNE, TPOTUBOIIOIOKHBIE COOBITHS.
Juarpammel Didniepa. @opmyJia CI0KEHUS BEPOATHOCTEM.

VYcioBHass ~ BEPOATHOCTb.  YMHOXXEHHME  BeEposTHOCTEW.  JlepeBo  CiiydailiHOTO
sKcriepuMenTa. @opMyiia moaHou BeposiTHOCTH. HezaBucumbie cCOOBITHS.

KomOunaroproe mnpaBwio yMmHOxeHUs. IlepecranoBku u  (axtopuan. Ywucio
coueranuii. Tpeyronsuuk [lackans. ®opmyna 6uHoma HeroToHa.

bunapHbIlil cioydaiiHbIi ONBIT (MCHBITAHHUE), yclneX MW Heynada. HezaBucumble
ucnbiTanusd. Ceprs HE3aBHCHMBIX HMCHBITAHWN 110 TepBoro ycmnexa. Cepusi HE3aBHCHUMBIX
UCIIBITaHUN bepryin.

CnyuaitHasg BennunHa. Pacrnipenenenue BeposiTHOcTel. [[uarpamma pacrpeneneHusl.
[Ipumepsl pactipeniesieHul, B TOM YUCIE, TEOMETPUUECKOE U OMHOMHAIILHOE.

11 KITIACC

UucnoBble XapaKTEPUCTUKH CIYyYaWHBIX BEJIWYMH: MATEMaTHYECKOE OXKHUJAHUE,
IUCTEPCUS W CTaHAAPTHOE OTKIOHEHWE. [lpumepsl NpUMEHEHUsS MaTEeMaTHYECKOTO
OKHMJIaHUS, B TOM YHCIJIE B 3ajjayax M3 MOBCEJHEBHOW >KM3HU. MaTeMaTU4eCKOE 0XHUIaHUE
OMHApHOW CIydailHOW BeJIMYMHBI. MaTeMaTh4eckoe OXUJAaHUE CYMMBI CIy4YalHbIX
BEJIMUMH. MaTeMaTu4ecKoe OXKUJAHUE U JUCIEPCUS TEOMETPUYECKOro M OMHOMHUAIBLHOTO
pacnpeaeneHui.

3aKoH OOJBIITNX YKCET U €ro PoJib B HAyKe, MPHUPOoe U ol1iecTBe. BoIOOpouHbIN MEeTOA
HCCIIEIOBAHMM.

[IpuMepbl HENPEPHIBHBIX CIyYalHbIX Beau4YuH. [[OHATHE O MIIOTHOCTH paclpeiesICHHUS.
3agaun, OPUBOIIME K HOpPMallbHOMY pacnpeneneHuto. [loHdatne 0 HOpMaibHOM
pacrpeneaeHun.

HPE/IMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 kjacce oOyyaromuiics MOJYyYUT CIEAYIOIIME MpPEIMETHbIE
pe3yJIbTaThl:



YUTATh U CTPOUTH TAOJIULIBI U JUATPAMMBL;

OIIepUPOBATh MOHATUSAMU: CpeJiHEe apu(MeTnIecKkoe, MeAnana, HauOoblee,

HauMEHbIIIee 3HaUYEHUE, pa3Max MacCuBa YUCIOBbIX JaHHBIX;

OTEPUPOBATh TMOHATUSMHU: CIy4alHBIM SKCIEPUMEHT (OMBIT) U ClydyailHOe COOBITHE,
AJIEMEHTapHOE COOBITHE (3JIEMEHTAPHBIN UCXO0/1) CIIy4YalHOTO ONBITA, HAXOAUTH BEPOSITHOCTH
B ONbBITaX C PABHOBO3MOXKHBIMHM CIIyYalHBIMM COOBITUSIMH, HaXOIUTb M CpPaBHUBATH
BEPOSITHOCTH COOBITUN B U3YYEHHBIX CIy4YalHbIX 3KCIEPHUMEHTAX;

HaxXoAUTh U (QOPMYJIUPOBATH COOBITUS: IEPECEUCHHE U OOBEIUHEHHE TaHHBIX COOBITHIA,
COOBITHE, TTPOTUBOMOIOKHOE TAaHHOMY COOBITHIO, MOJIB30BAThCS AUWArpaMMaMu Diiiepa u
(bopMyJI0# CII0KEHUSI BEPOATHOCTEN IIPU PEIICHUU 3a]1aY;

OTEpPUPOBATh TOHSATHSIMHU: YCIOBHAs BEPOSTHOCTb, HE3aBUCHUMBIC COOBITHS, HAXOIHUThH
BEPOSITHOCTH € ITOMOILBIO IPABHJIa YMHOKEHHSI, C IOMOILBIO IEPEBA CIyYalHOTO OIbITA;
OPUMEHATh KOMOMHATOPHOE TMPABHJIO YMHOXEHHUS MpPH pPELICHUU 3a/ady; OINepHupoBaThH
IIOHATHUAMU: UCIIBITAHUE, HE3aBUCUMBIE MCIBITAHUSA, CEPUS UCIIBITAHUM, YCIIEX U Heyzaaua,
HaXOJUTh BEPOSITHOCTH COOBITHI B CEpUM HE3aBUCHUMBIX HCIBITAHUNA JO MEPBOIO ycliexa,
HAaXOJIUTh BEPOSITHOCTH COOBITUI B CEpUU UCIIBITaHUN bepHysuu;

OIEPUPOBATH NOHATUAMU: CIIydaliHas BEJIMYMHA, PACIIPEACICHUE BEPOATHOCTEN,

qyarpamMmma pacrpeeneHusl.

K kxoniy oOyuenuss B 11 kjacce oOyyaromuiics MOJYyYUT CIAEAYIOIIME MPEIMETHbBIE
pE3yJIbTaThI:
CPaBHMBATH BEPOATHOCTH 3HAYEHUW CIIy4aHOM BEJIMYUHBI IO PACTIPEIEICHUAIO WU
C IOMOUIBIO TUArpaMM;
OMepupoBaTh MOHATHEM MAaTeMaTHYEeCKOro OXHUAAaHWsS, TMPUBOJIUTH MPUMEPHI, Kak
NPUMEHSAETCd  MAaTeMaTU4yecKoe  OXXMJAHUE  CIy4ailHOW  BENWYMHBI  HAXOJUTh
MaTeMaTUYECKOEe 0’KHUJIaHUE 10 TAHHOMY PacIIpeesICHHIO;
UMETh MPEACTABICHUE O 3aKOHE OOJIBIINX YHCE,

HMCTL IPCACTABJICHHUC O HOPMAJIbHOM pacClpCaCcICHUN



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanuepasgeaa | KoanmuectBo | OCHOBHOecOAep:KAHU OCHOBHBIEBHABLIIEATEILHOCTH 20P
(Tembl) Kypca Jacos e
[IpencraBieHne JaHHBIX 4 [IpeacraBnenme https.//sdamgia.r
u OIHcaTeIIbHAs JAHHBIX C IIOMOIIBIO u/
CTATHCTIHKA TAGITHIL 1 IHATPAMM. N3BaexaTs nHGOpMALUIO U3 TaOIUI U
Cpennee IyarpamMM, HCIOJIb30BaTh TaOJIUIIbI U
apu(METHIECKOE, JarpaMMBbl JJ1s TIPEJCTaBICHUS
MeauaHa, CTAaTUCTUYECKHUX JTAHHBIX.
HauOOJIbLIEE U Haxoaurhb onucarelibHbIE
HaMCHBIICC XapaKTEPUCTUKH TaHHBIX.
SHAYCHUA, pasMax, BbiaBUraTh, KpUTHKOBATH T'MIIOTE3bI O
Jcliepen, XapakTepe CIy4alHOW HM3MEHYHMBOCTH H
CTaHIapTHOC onpenenstonux e€ pakropax
OTKJIOHCHHEC
YHUCJIOBBIX HAOOPOB
CrnydaiiHble OTIBITHI U 3 Crnyualinpie BoigeasiTb Ha mpuMepax ciydyaiHbIC https://sdamgia.r
CIIy4aiiHbIe COOBITHS, AKCIIEPUMEHTHI COOBITUSI B OINHCAHHOM CIIy4aliHOM W
OTIBITHI C (OTIBITHI) U OTIBITE.
PaBHOBO3MOXHBIMHU CITy4aliHbIe COOBITHS. @®opMyJTHPOBATH YCIOBUS MPOBEICHUS

SJICMCHTAPHBIMUUCXOAAMHA

DeMeHTapHbIe
COOBITHS (MCXO/IBI).
BeposaTtHocTh
CIIy4alHOTO
COOBITHS.
Beposarnoctu

CJIy4alHOrO OMBITA.

Haxoauthb BEpOSITHOCTH COOBITUH B
OnbITax C PaBHOBO3MOXXHBIMU
HCXOJaMH.

MopenaupoBarhb OIIBITHI c
PaBHOBO3MOXHBIMH AJIEMEHTAPHBIMHU
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COOBITHH B OIBITAX
C

PaBHOBO3MOKHBIM

Y DJIEMEHTAPHBIMU
COOBITHSIMHU.
[IpakTueckas
pabota

HCXO0JaMH B X0J€ HpaKTHHGCKOﬁ pa6OTBI

Onepanuu Haj
COOBITHSIMH,

CJIOKCHHUC BepOHTHOCTeﬁ

Onepanuu Haj
COOBITHUSIMU:
MepecevcHue,
00BeTMHEHHNE
COOBITHIA,
IIPOTHUBOTIOJIOKHBIE
COOBITHS.

Jlnarpammel Diiiiepa.

dopmyia CI0XKEHUs

Hcnoab30BaTh quarpaMmsel Diiiepa U
CJIOBECHOE OMHMCAHUE COOBITUM IS
(GhopMYIIUPOBKY U U300paKEHUS
OOBEIMHEHUS U TIEPECEUCHUS COOBITUH.
PemiaTs 3aga4u ¢ HCIIOIB30BaHUEM
(bopMyIIbI CII0KEHUSI BEPOSATHOCTEH

https://resh.ed
u.ru/

BEPOSITHOCTEN
Y cii0BHasA BEPOSITHOCTb, YcnoBHas https://resh.
JIEPEBO CIYYaHOTO BEPOSTHOCTb. PemaTh 3aJa4d = HAa  HAXOXKICHHUE edu.ru/
ONBITa, (pOpMYTa NONHOH Y MHOKCHHE . BEPOSTHOCTEH COOBITHI, B TOM 4YHCIIE
BEPOSITHOCTH U BEPOSITHOCTEM.

. . YCIOBHBIX €  IIOMONIBIO  JEepeBa

HE3aBUCUMOCTb COOBITHI JlepeBo ciay4ailHOTO B

KCTIEPHMEHTA. CJIIy4alHOTO OIIBITA.

dopMyI1a HOTHOM OnpenensiTb HE3aBUCUMOCTh COOBITHI 11O

BEPOSITHOCTH. dbopmyse U MO OpraHU3alUU CIy4alHOIro

HesaBucnumelie OIbITa

COOBITHUS
DIeMEHTBIKOMONHATOPUKU Kombunaropnoe Hcnonb30BaTh IPaBUIIO YMHOKEHHS https://resh.

IIPaBUIIO

JUISL TIEPEUUCIICHUS COOBITHI B

edu.ru/
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YMHOXKEHUS.
[TepecTtanoBKH 1
dbakTopual.
Yucno
COYETaHHM.
TpeyronpHuK
[Tackans.
dopmyna
OuHOMa
Hprotona

CJIy4YalWiHOM OIIBITE.
IMoab3oBaTbesihopmynoi u
TpeyroiapHukoMI [ackansansonpeneieHu
AYNCIIACOYETAHUN

Cepuuriociie10BaTEIbHBIXH

buHapHbIi CityyaliHbIN

Pa30uBaTh ClI0KHBIC OKCIICPUMCHTHI Ha

https://resh.edu
.ru/

CIBITAHUM OIIBIT OTJICJIbHBIC UCITHITAHUA.
(McTbITaHuE), yerex OcBauBaTh NOHATHS: UCIIBITAHUE, CEPUS
¥ HeyJaua. HE3aBUCHUMBbIX UCIIbITAHUM.
Hesapucumbie IIpuBoauTh IPpUMeEPLI CEPUI
ucneitanus. Cepus HE3aBUCHUMBbIX HUCIIbITaHUH. PemiaTh 3agauu
HE3aBUCUMBIX Ha IOMCK BEPOATHOCTEN COOBITHI B CEpUU
UCIIBITAHHH JTO WCTIBITAHUU JI0 IEPBOTO YCIIEXA U B CEPUSX
IIEPBOTO yCIexa. rncnbeiTanui bepayum. U3ydarn B xoae
Cepust HE3aBUCHUMBIX NPaKTHYECKOI PaboThI C
WCIIBITAHUI HCITOJIb30BaHUEM DJICKTPOHHBIX TaOJIHIT
BepHym. BEPOSITHOCTU COOBITHH B CepUX
HpaKTI/I‘-ICCKaH HC3aBUCHUMBIX HCIIBITAHHUU
paboTa c
HCITOJIb30BaHUEM
BJICKTPOHHBIX
Ta0INI]

Crny4ailHbIeBEJIMYMHBI Cnyuvaitnas OcBauBaTh NOHATHS: ClTydaliHas https://sdamgia.r
BCJIMYMHA. BEJIMYMHA, paclpeecHre, Tadaua u/

U pacrpeaeicHusI
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Pacnpenenenue

pacnpeaciCHusd, JuarpaMmma

BEPOSTHOCTEH. pacrpeeaeHus.
Juarpamma IIpuBoaMTH NPUMEPbI pacpeaeICHUM,
pacipcacacHusd. B TOM YHCJIC TCOMETPHUYCCKOIo U
Cymma u OMHOMMAILHOTO.
IIPOU3BE/ICHUE CpaBHuUBaTh pacnpeieiCHUs CITy4YaiHbIX
CIIy4alHBbIX BEJINYUH
BEJIMYMH. Haxoaurthb 3HaY€HUSI CYMMBI U
ITpumepsl MPOU3BEACHUS CTyYalHBIX BEJIMYUH.
pacnpesencHum, B CTpouTh M pacno3HaBaTh
TOM YHCJIE reOMETPUIECKOe 1 OMHOMHUAIILHOE
reOMETPUYECKOE U pacrpeaeieHme
OMHOMHAILHOE
[TosTOpeHue, 06001IEHNE, 5 OnucarenbHas IIoBTOPATEH U3YyYEHHOE https://sdamgia.r
CI/ICTeMaTI/I3aI_[I/I$I3HaHl/Iﬁ CTAaTUCTHKA. U BBICTPAUBATh CUCTEMY 3HAHUM u—/
CityyaiiHbI€ OTIBITHI U
BEPOSITHOCTHU
CITy4alHBIX COOBITHM.
Onepanuu Hax
COOBITHUSIMH.
DJNEMEHTHI
KOMOWHATOPUKH,
CEepHUHU HE3aBUCUMBIX
HCIIbITAHUI
OBLIEE KOJIMYECTBO 34

YACOB 110
I[TPOI'PAMME

11 KNACC
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HaumenoBanuepasaena | KoauvectBo | OcHOBHOecoepKaAHU OCHOBHBICBHIBIACATEIbHOCTH 0P
(TeMBbI) Kypca 4acoB e
MaremaTH4ecKoeOXUIaH 4 ITpumepsl https://resh.edu
ue IpUMEHEH OcBauBaThb OHATUE MATEMATUYECKOTO .ru/
CIIy4YalHOWBEITUYNHBI e OXXHUAAHUA.
MaTCMAaTHq IIpuBOAUTH U 00CYKAATH TIPUMEPHI
ceKoro MPUMEHEHUSI MaTEMAaTUYECKOTrO
OKHJIaHUA
OKHJIaHUA. BBIUUCISATH MaTEMaTHUECKOE
(cTpaxoBa
- oxxunanue. Mcnoab30BaTh MOHATHE
2
noTepes). MaTeMaTUYECKOr0 0KUIAHUS U €rO0
MaTeMaTHIecKoe CBOMCTBA IIPU PELICHUU 3a]a4.
OKHJIAaHUE CYMMBI Haxoauth 1o u3zBectHeIM (popmynam
CIly4YailHbIX MaTEMaTUYECKOE OKUJITAHUE CYyMMBI
BEJINYHH. CITy4ailHBIX BEJTUYHH.
Marematuyeckoe HaxoauTsb 110 u3BecTHbIM (hopmyiaM
OXKHUTaHNC MAaTEMaTHYECKUE 0KUJAHUS CIIyYalHbIX
IFCOMETPHICCKOro BEJINYVH, UMEIOLIUX T€OMETPUIECKOE U
1 OMHOMHAIBHOTO OMHOMHAJIBHOE paCTIpeICTICHUS
pacnpeaeneHui
Jucriepcus u 4 Jucnepcus u OcBauBaTh  TOHATHSA:  JIUCIICPCHS, https://resh.
CTaHJApPTHOE CTaHJapPTHOE CTaHIAPTHOE OTKJIOHEHHWE CIIyJailHOU edu.ru/
OTKJIOHCHHUE CIIyYalHOU OTKJIOHCHHUE. BEJIMYUHBI.
BEJINUUHBI HAucnepcun HaxoauTh IUCIEPCHIO TI0
Tr€OMETPUYECKOTO U
pacnpeieNIeHUIO.
OMHOMHUAIILHOTO
HaxoauTsb 1o uzBecTHbIM (hopmyniam
pacnpeneneHusl.
JUCTIEPCUIO TEOMETPUYECKOTO U
[IpakTnueckas

OMHOMHAJILHOTO pacapeaciiCHus, B TOM
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paboTa c
HCIIOJTH30BAaHUEM
AJIEKTPOHHBIX
TaOIUIL

YHCJIE B XOJI€ MPAKTUYECKON PabOTHI €
HCIIOJIb30BaHUEM AJICKTPOHHBIX TaOJINIL

3aKOHOOJIBIIIUXYHUCET

3aKoH OOJIBIIHNX
yuces. Be10opouHsbIit
METOJ

3HAKOMHUTBCS C BBIOOPOYHBIM METOJIOM
VCCJIEIOBAHMS COBOKYITHOCTH JaHHBIX.

https://resh.edu.
ru/

HWCCIIeIOBaHU. o
H3yuarth B X0/1€ IIPAKTUUECKON pabOTHI C
[IpakTueckas
5 UCIIOJIb30BaHUEM JICKTPOHHBIX TaOJIHIY
aboTa ¢
P IPUMEHEHHE BEIOOPOYHOTO METOIa
UCII0JIb30BaHUEM
UCCJICIOBAHHUS
AIEKTPOHHBIX
Ta0JIUIL
HenpepbiBHbIECTyUaliHbIE [Tpumepst OcBauBaTh NOHATHUS: HETIPEPBHIBHAS https://sdamgia.r
BEJIUYHHBI HEIPEPBIBHBIX ClIyJaiiHasi BeJTMYMHA, HEIPEPBIBHOE u/
(pactpenenenus) CITy4ainHbIX pacripeneneHue, GyHKIUS MITOTHOCTH
BeIMUUH. DyHKIUA BEPOATHOCTH.
TIOTHOCTH IlpuBoAMTL  TpPUMEPHI  HENPEPBLIBHBIX
paclpeACICHIS. CIyYaiHBIX BEIMYMH.
PapromepHoepacrp HaxoauTh BEPOATHOCTH COOBITHIA 10
CACIICHHC 1 JAHHOW ()YHKLMU IUIOTHOCTH, B TOM YHCJIE
€roCBOMCTBA

PABHOMEPHOTO pacIpe/IeICHUs

HopmansHoepacnpenenenu
e

3agauu, MPUBOASIINE
K HOPMAJIbBHOMY
pacnpeaeseHuIo.
@yHKIHUS IIOTHOCTH
1 CBOMCTBA
HOPMAJIbHOTO
pacnpeieeHus.

OcBauBaTh NOHATHUS: HOPMAJIbHOE
pacnpeeseHue.

Bo1essiTh 0 ONMCAaHUIO CITyYalHbIE
BEJIMYMHBI, PaCIpE/ICTIEHHBIE TI0
HOPMAJIbHOMY 3aKOHY.
IIpuBoauTHIPUMEPHI 33124,

https://sdamgia.r

u/
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[IpakTnueckas

MMPUBOAAIINX K HOPMAJIIbHOMY

pa60Ta Y pactpenenennto. Haxoaurs ynciioBbie
HCIIOIB30BAHUCM XapaKTePUCTHKH HOPMAJIbHOTO
STICKTPOHHBIX pacrpeiesieHus 10 U3BECTHBIM
Ta0IuUIL
dbopmynam.
Pematpb 3a1aun, CBsI3aHHBIE C
MPUMEHEHUEM CBOMCTB HOPMAJIBHOTO
pacnpeneneHuid, B TOM YUCIIE €
HCITIOJIb30BAHUEM AJIEKTPOHHBIX TAOJIHII
[ToBTOpEeHue, 06001ICHNE 19 [IpencraBnenue [ToBTOPSITH M3ydeHHOE W  BBICTpamBarth | hitps://sdamgia.r
U CUCTEeMaTH3alus 3HaHUU JaHHBIX C CHUCTEMY 3HAHUM u/
MOMOIIBIO TAOIUIT U
TUarpaMm,
onucaTelbHasl

CTaTUCTHUKA, OTIBITHI
C
PAaBHOBO3MOXHBIMH
AIIeMEHTapPHBIMU
COOBITHSIMH,
BBIYHCIICHUE
BEPOSITHOCTEN
COOBITHH C
IPUMEHEHUEM
bopmyn u
rpaguIecKux
METOJIOB
(KkoopIMHATHAs
npsiMasi, 1epeBo,
auarpaMma
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Ditnepa),
CIIy4ailHbIE
BEJINYMHBI U
pacrpeneneHus,
MaTeMaTUYECKOE
0XKHJIaHUE
CIIy4anHOU
BEJINYMHBI

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOI'PAMME

34
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