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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 10 MaTemMaTHKE Ha YpOBHE CpEeAHEro oO0Iiero ooOpa3oBaHUs
pa3paborana Ha ocHoBe PI'OC COO c yuéToM COBpPEMEHHBIX MHPOBBIX TpPEOOBaHUMH,
NPEeAbABIAEMBbIX K MaTeMaTHYeCKOMY OOpa30BaHMIO, M TPaJAMIMA POCCHICKOTO
oOpaszoBanus. Peanuzanmsi mporpaMMbl 10 MaTeMaTHKE OOECIeUMBAaeT OBJIAJICHUE
KJIIFOYEBBIMU  KOMIIETCHIIMSIMM, COCTAaBIAIOIIMMH  OCHOBY  [JII  CaMOpPa3BUTHUA
U HENPEephIBHOIO 00pa30BaHUs, IEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JIUYHOCTHOTO U
MMO3HABATEIBLHOTO PA3BUTHSI JIMUHOCTU 00YUYAIOIINXCS.

B nporpamMe 1o maTeMaTHKe y4TE€HBI WJE€H W MOJIOKeHUs1 KOoHLenuuu pa3BUTHS
MareMatuueckoro oopazoBanus B Poccutickoit denepanun. B cooTBEeTCTBUY C Ha3BaHUEM
KOHIICTIIINY, MaTeMaTU4eckoe oOpa3oBaHWE JAOJKHO, B YaCTHOCTH, MPEIOCTaBIATH
KXJIOMYy 00y4YaromeMycss BO3MOXKHOCTb JIOCTHXKEHUS YPOBHSI MAaTEMAaTHUYECKUX 3HAHUH,
HE0OXOAMMOTO JJIsl JajbHEHIeH ycnenHol )u3Hu B oOiecTBe. MIMeHHO Ha perieHue
ATOM 3a/1auu HaleJeHa MporpaMMa 1o MaTeMaTuke 0a30BOr0 YPOBHS.

B smnoxy mudpoBoii Tpanchopmanuu Bcex cdep ueToBEYECKOW AeATETbHOCTU
HEBO3MOXXHO CTaTb OOpa3oBaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3  0a3oBoit
MaTeMaTUYECKOM MOJITOTOBKHU. YK€ B IIIKOJIE MATEMATHKA CIIY’KUT OMOPHBIM MPEAMETOM
U WU3YyYEHUS CMEXHBIX JUCHMIUIMH, a B JKM3HM TIOCJIE€ WIKOJbI pPeajbHOU
HEOOXOJIMMOCTBIO CTAaHOBUTCS HETIPEPBIBHOE 00pa3oBaHHE, YTO TPeOYyeT MOJIHOIEHHON
6a30Boi1 00111€00pa30BaTENBbHON MOATOTOBKMA, B TOM YHUCJIE W MaTeMaTHYECKOW. ITO
OoOyCJIOBIEHO TE€M, YTO B HAIlM JHU PACTET YHUCIO CHEIUATBHOCTEH, CBA3AHHBIX
C HEIMOCPE/ICTBEHHBIM MPUMEHEHUEM MaTeMaTUKU: U B cepe SKOHOMUKH, U B OU3HEce,
U B TEXHOJIOTHYECKHUX 00JIACTSX, U TaKe B TYMaHUTApHBIX cepax. Takum oOpazom, Kpyr
oOydJaromuxcs, [ KOTOPbIX MaTeMaTHKa CTAHOBUTCS 3HAYMMBIM IMPEIMETOM,
CYILIECTBEHHO PAaCIIUPSIETCSI.

[IpakTrueckass MOJE3HOCTh MATEMAaTUKU OOYCIOBJIEHA TEeM, 4TO €€ MpeaMETOM
ABIAIOTCS (QyHIAAMEHTAIbHBIE CTPYKTYPhI HAILIETO MHUpA: IPOCTPAHCTBEHHBIE (OPMBI U
KOJINYECTBEHHBIE OTHOLIEHUSA OT IPOCTEUIINX, YCBAUBAEMBIX B HENOCPEICTBEHHOM
OMBITE, 1O JOCTAaTOYHO CIIOKHBIX, HEOOXOIUMBIX JUISI Pa3BUTHS HAYYHBIX U
TEXHOJOTHYECKUX UACH. be3 KOHKPETHBIX MaTeMaTUUYECKHMX 3HAaHMU 3aTPyIHEHO
[NOHMMAHUE NPUHLMUIIOB YCTPOWCTBA M HCHOJIB30BAHUS COBPEMEHHOW TEXHUKH,
BOCIIPUATHE W HMHTEPHIpPETANHS Pa3sHOOOpPa3HOM  COIMAIbHON, SKOHOMHYECKOM,
MOJIMTUYECKONH  wHpopManmu, Majdod(PpQPeKTuBHA TOBCEAHEBHAs  MpaKTUYECKas
NEeATENbHOCTh. KaK10My 4eIOBEKY B CBOEH KM3HH MPUXOIUTCS BBINOJHITH TOCTATOYHO
CJIOKHBIE PACUETHI U COCTABIISATH HECIOKHBIE aJITOPUTMBI, HAXOUTh HYKHbIE (DOPMYIIbI
Y IPUMEHATHh HUX, BIAJECTh NMPAKTUUYECKUMU NMPUEMAMU T€OMETPUUYECKUX U3MEPEHHUN U
MOCTPOCHUHM, YUTaTh HMH(POPMAIIMIO, TMPEACTABICHHYIO B BHUAY TaONMIl, aAWarpamMm
u rpaduKoB, XUTh B YCJIOBUAX HEOMNPEACIEHHOCTH W TOHUMATh BEPOSTHOCTHBIN
XapaKkTep CiIy4yalHbIX COOBITUH.

OnHOBpEeMEHHO ¢ pacuiupeHueM chep NpUMEHEHUs MaTEMAaTUKU B COBPEMEHHOM
oOmiectBe BcE 0OoJsiee BaXKHBIM CTAHOBUTCS MaTEMAaTUYECKUW CTUIb MBIIUICHUS,
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MPOSIBIISIIOIIMICA B OIPEICIEHHBIX YMCTBEHHBIX HaBbIKaX. B mpounecce u3ydeHHs
MAaTEMATHKA B apCe€Ha MPUEMOB M METOAOB MBIIIJICHHUS YEIOBEKA E€CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS UHAYKIUS U JeAYKIHs, 0000IeHre U KOHKPETH3allUsl, aHallu3 U
CUHTE3, KiaccuduKanus U cucremMaTusaiusi, abctparupoBaHue u a”anorus. OOBEKThI
MAaTEMATHYECKUX YMO3AKIIOUEHHUM, TMpaBUJia HUX KOHCTPYHPOBAHUSA PACKPBIBAIOT
MEXaHWU3M  JIOTUYECKHX  IOCTPOCHUH,  CHOCOOCTBYIOT  BBIpAaOOTKE  YMEHUS
dbopmynupoBaTh, OOOCHOBBIBATH W JOKa3bIBaTh CYXKJECHHS, TE€M CaMbIM pa3BUBAIOT
JIOTUYECKOE MbIIUICHHE. MaTeMaTuke MPUHAMICKUT BeayIasi pojib B (hOPMUPOBAHUU
AJITOPUTMUYECKON KOMIOHEHTHl MBIIUIEHUS M BOCIHUTAHUM YMEHUUM J1€MCTBOBAThH
M0 3aJJaHHBIM AJITOPUTMAaM, COBEPIIECHCTBOBATH M3BECTHHIE U KOHCTPYUPOBATH HOBBIE.
B mpomecce pemieHuss 3agad — OCHOBHOM y4eOHOW JESTEIBHOCTH Ha ypoKax
MAaTeMaTUKU — PA3BUBAIOTCSA TBOPUECKAS U MPUKIATHAS] CTOPOHBI MBIILICHUS.

OOyueHne maTeMaTuke Na€T BO3MOKHOCThH Pa3BUBATh y OOYUYaAIOIIMXCS TOYHYIO,
palMoHaIbHYI0 W WH()OPMATUBHYIO pedb, YMEHUE OTOMpATh Hanbojee MOAXOJSIINe
SI3bIKOBBIE, CHMBOJIMUECKHE, T'paduyecKue CpeJICTBA IS BBIPAKECHHS CYXJICHUU U
HarJIsiTHOTO X MPEACTABICHUA.

Heo6xoauMpIM KOMIIOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJIKOBAHUM
SIBJISIETCST 00111€€ 3HAKOMCTBO C METO/IaMU TTO3HAHMS ICUCTBUTEILHOCTH, TIPEJCTABICHNE
O MpeaMeTe W METOAE MATeMaTUKH, €ro OTJIMYMS OT METOJAOB €CTECTBEHHBIX U
TYMaHUTApHBIX HayK, 00 OCOOCHHOCTSX NPUMEHEHHS MaTeMaTHUKU [JIs pPEelIeHUs
HAYYHBIX U MPUKJIAJAHBIX 3a7a4. TakuM o0pa3oM, MaTeMaTHYeCKOe 00pa30BaHNE BHOCUT
CBOI1 BKJIaJ B opMHUpOBaHUE 00IIEH KyIbTYphl YEJIOBEKa.

N3yyenne MareMaTUKH CHOCOOCTBYET 3CTETHMUECKOMY BOCIIMTAHHMIO YeEJIOBEKa,
NOHUMAHHUIO KpacoThl M H3AIIECTBA MATEMATHYECKUX PACCYKICHHM, BOCHPHUITHUIO
r€OMETPUYECKUX POPM, YCBOCHHUIO UACH CUMMETPHUH.

[TpuoputeTHRIMU 1IENIAMU 00yueHHMs Matematuke B 10—11 kilaccax Ha 0Ga3oBOM
YpPOBHE SIBIISTFOTCSI:

dbopMupoBaHUE I[EHTPATBHBIX MATEMaTHUYECKUX MOHATHH (YUCIO, BEIMYMHA,
reoMeTpudeckas (Qurypa, MepeMeHHas, BEPOATHOCTh, (YHKIHSA), O0OECTICUMBAIOIINX
MIPEEMCTBEHHOCTh M MEPCIIEKTHBHOCTh MATEMATHIECKOTO 00pa30BaHUs 00yJaIOUXCS;

MOJIBEICHHE OOYYAIOMIMXCA Ha JOCTYIHOM [JI1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MATEMATHKH U OKPYXKAIOIIEr0 MHUpa, MOHUMaHUE MaTEMaTHUKHU KaK 4acTH
oO0I1el KyJIbTYphl YEIOBEUECTBA;

pPa3BUTHE WHTCIUICKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH 0OydJaronuxcs,
MO3HABATEILHON aKTUBHOCTH, MCCIIEOBATEIBCKUX YMEHHM, KPUTUIHOCTH MBITIICHUS,
WHTEpECca K N3YYCHUIO MaTEMAaTHKH;

dbopmupoBanue (GYHKIMOHATHLHOM MAaTEeMaTHYECKOW T'PAMOTHOCTH: yMEHHS
pacmo3HaBaTh MAaTEMATHYECKHE AaCMEKThl B pEaTbHBIX JKHU3HEHHBIX CHTYaIUsIX
W TpU W3YYCHUH JAPYTHX Y4YEOHBIX TMPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpPMYIUPOBaTh WX Ha S3bIKE MaTEeMaTUKH W CO3/1aBaTh
MaTeMaTUYeCKUe MO, TMPUMEHATh OCBOCHHBI MaTEeMaTUYECKUU  armapar
JUTSL PEIICHUs TPAKTUKO-OPHUEHTHUPOBAHHBIX 3aj]a4, WHTEPIPETHPOBATh W OICHUBATH
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MOJIyYEHHbBIE PE3YJIbTATHI.

OcHOBHBIMM JHHMSMU cojaepxaHuss matematuku B 10-11 knaccax siBisitoTCS:
«Yucna v BeIUKCICHUN», «Anredpa» («Anredpanyeckue BbIpaKEHUs», «YpaBHEHUS U
HepaBeHCTBa»), «Hauana Maremarnueckoro ananuzay, «I'eometpus» («I'eomerpuueckue
Gurypsl U Ux cBorcTBay, «M3MepeHre reOMETPUUYECKUX BEIMUYUH»), «BeposTHOCTh U
CTaTUCTHKa». [laHHbIE JUHUM pa3BUBAIOTCS MapalIebHO, KaXKJas B COOTBETCTBUU
¢ cOOCTBEHHOM JIOTUKOMW, OJHAKO HE HE3aBUCUMO OJIHA OT APYIOM, a B TECHOM KOHTAaKTE
u B3aumojercTBuu. Kpome »3TOro, ux o0OBEIMHSAET JOTMYEcKas COCTaBIISIONIas,
TPaJIULUOHHO MPUCYILAasg MATEMATUKE U MPOHU3bIBAIOIIASL BCE MATEMATUYECKHE KYpPChI U
coaepxkarenbubie TuHUM. ChopmynupoBanHoe B ®I'OC COO tpebGoBaHue «BlIajcHUE
METOJIaMH JTOKA3aTeNbCTB, AJIrOPUTMAMM pEUIEHUs 3ajay, ymMeHue (GopMyIUpoBaThH
ONpeJIeNIeHHsl, aKCUOMbl W TEOPEMbl, MPUMEHATh HX, MPOBOAMUTH JOKa3aTeJIbHbIE
paccyKJIeHusi B XOJ€ peIIeHUs 3aJaud» OTHOCHTCS KO BCEM YYeOHbIM Kypcam, a
(dopMHUpOBaHUE JIOTUYECKUX YMEHUN pacrpeiensercss MO BCeM TojaM o00y4deHUs
Ha YPOBHE CpeJIHEro 00111ero oopazoBaHusl.

B cootBerctBumn ¢ ®I'OC COO mareMatuka ABISETCS 00513aTE€IbHBIM MPEAMETOM
Ha JTAHHOM ypoBHE oOpa3oBaHus. [IporpamMmoii mo maremaruke MpeaycMaTpUBaeTCs
u3ydyeHue ydeOHoro mnpeamera «MaTemaTHka» B paMKax TpEX Y4eOHBIX KYpCOB:
«Anrebpa M Hayaja MaTeMaTHYeCKOro aHaiuszay, «l'eomerpusi», «BeposTHOocTh M
cTaTucTHKa». DOpMUPOBAHKE JIOTMYECKUX YMEHUH OCYILECTBISECTCA HA MPOTSKECHHUU
BCEX JeT 0Oy4eHHs Ha YpOBHE CpelHEero oOuiero oOpa3oBaHHUs, a DJIEMEHTHI JIOTUKH
BKJIFOYAIOTCS B COJIEP’KaHUE BCEX HA3BaHHBIX BBIIIE yUEOHBIX KYPCOB.

OO11ee yuciio YacoB, pEeKOMEHI0BAaHHBIX I U3yyeHUs: MaTeMaTuku — 340 Jacos:
B 10 xmacce — 170 gacoB (5 wacoB B Hememo), B 11 xmacce — 170 gacoB (5 yacos
B HEJICJIO).



IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA30OBAHMUS

N3yyenue MareMaTUKH Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUsl HAMPABICHO
Ha JOCTHKCHHE OOYyYaIOUUMUCS JMYHOCTHBIX, METANpPEJAMETHBIX M TPEIMETHBIX
00pa3zoBaTeIbHBIX PE3yJbTaTOB OCBOCHHS YU€OHOIO MpEeIMETA.

JIMUHOCTHBIE PE3YJIBTATHBI

B pesynbrare n3yueHus MaTeMaTHKH Ha YPOBHE CpeIHEro olIiero oOpa3oBaHHs
y oOyuatomerocst 0yyT choOpMUPOBaAHBI CIEAYIONINE JIMYHOCTHBIEC PE3yJIbTAThI:

1) rpaskaIaHCKOro BOCIIUTAHMS

c(OPMHUPOBAHHOCTh T'PAKIAHCKOW MMO3UIMKA OOYYAIOMIErocs KaK aKTHBHOIO H
OTBETCTBEHHOI0 YJICHA POCCHMCKOrO OOIIECTBa, MPEACTABICHHE O MaTeMaTHYEeCKHX
ocHOBaX ()YHKIIMOHUPOBAHUS PA3INUYHBIX CTPYKTYP, SIBICHUMH, IPOIEAYP IPaXKTaHCKOTO
obriecTBa (BHIOOPHI, OMPOCHI U APYroe), yMEHHE B3aUMOJICHCTBOBATh C COLMATBHBIMU
MHCTUTYTaMH B COOTBETCTBUU C MX QYHKIUAMHU U Ha3HAYCHUEM;

2) IATPUOTHYECKOTO BOCTIHTAHMS:

c(OpPMHPOBAHHOCTh  POCCUMCKOM  TPaXTaHCKOM  UACHTHUYHOCTH, YBaKCHMS
K MpOLUJIOMY M HACTOAIIEMY POCCHUHUCKON MaTeMaTHUKU, LIEHHOCTHOE OTHOIICHUE
K JOCTHXEHHUSIM POCCHUICKHX MaTeMaTHKOB M POCCHUICKON MaTeMaTH4YeCKOW IIKOJbI,
UCIIOJIb30BaHME ITUX JIOCTHXKEHHM B IPYTUX HayKaX, TEXHOJIOTHUSAX, cPepax IKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUSI:

OCO3HAHHME JIyXOBHBIX IIEHHOCTEH POCCHUICKOTO Hapoaa, Cc(HOpMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HaHMS, JTHYECKOTO IIOBEJICHHS, CBA3AHHOIO C MPAKTHUYECKUM
IPUMEHEHHEM JOCTWKEHUN HAyKH U JIESITEIbHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOMYHBOTO OYIyIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHUSI:

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKIIOYAas HSCTETHUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, PEIICHUU, PACCYXKICHHH, BOCIPUUMUYUBOCTH
K MaTEMaTUYECKUM acCleKTaM Pa3JInuHbIX BUJOB UCKYCCTBA;

5) ¢pu3uUecKoOro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTh YMCHHS IMPHUMEHAThH MaTEMaTHYECKHE 3HAHUS B HMHTEpEcax
3J10pOBOr0 W 0Oe3omacHOro oOpas3a »KW3HU, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY
3I0POBBIO  (30pPOBOC TMHTAaHHWE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH W OTAbIXA,
peryispHas pu3nyeckas akTUBHOCTH), (PU3MUECKOE COBEPIISHCTBOBAHNE TP 3aHATHIX
CIIOPTHBHO-030POBHUTEIIBHON JICITCIIBHOCTBIO;

6) TPyA0BOr0 BOCIIMTAHHUS:
TOTOBHOCTh K TPYJly, OCO3HAHHE IIEHHOCTHU TPYIOII00MS, HHTEPEC K Pa3IuYHBIM
chepam mnpodeccoHaNBHON NEATETbHOCTH, CBS3aHHBIM C MaTeMaTUKOM H €€



MPUIOKEHUSIMU, YMEHHUE COBEpIAaTh OCO3HAHHBIM BBIOOp Oynymied mnpodeccuu
U pEAM30BBIBATh COOCTBCHHBIC >W3HCHHBIC IUIAHBI, TOTOBHOCTh W CIIOCOOHOCTH
K MaTeMaTHYeCKOMY O00Opa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSIKEHUU BCEU JKU3HM,
TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEIICHUH NMPAKTHYCCKUX 3a7a4 MaTeMaTHUYCCKON
HaIPaBJICHHOCTH;

7) IKOJIOrHYECKOro BOCIIUTAHMS

c(OPMHPOBAHHOCTH IKOJOTHYECKOM KYJIbTYPHI, IOHMMAHUE BIUSHHUS COIHAILHO-
HKOHOMHMYECKHUX IPOIIECCOB HA COCTOSHUE MPUPOTHON U COIMATLHOM CPEIbl, OCO3HAHUE
r100aIbHOTO XapakTepa JKOJOTMUYECKUX MMPOoOJeM, OpHUEHTAlMsl Ha MPHMEHCHHE
MaTeMaTHYCCKUX 3HAHUU I pPElIeHHs 3aJa4 B OO0JacTH OKPYKaIoLIeH Cpejbl,
[UIAHKPOBAHKE MMOCTYIIKOB M OLIEHKH MX BO3MOXKHBIX IOCIEACTBHU IS OKPY KAIOIIEH
Cpebl;

8) HEeHHOCTH HAYYHOTI'0 IO3HAHMS

CcOPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAYKH W OOIIECTBEHHOMN MPAKTHKHU, TOHHMaHHE MAaTEMAaTHYECKONH HAyKH Kak
cephl YeT0BEUECKON AeSITEIBHOCTH, dTAOB €€ Pa3BUTHS U 3HAYMMOCTH JIJISI Pa3BUTHS
[MBHJIM3AIMM, OBJaJE€HHE S3bIKOM MAaTEMAaTHKd M MaTeMaTHYECKOW KyJIbTYpOi
KaK  CPEeJCTBOM  I[IO3HAHHs  MHpPA, TOTOBHOCTh  OCYHICCTBIATH  IPOEKTHYIO
M UCCIICIOBATENILCKYIO JAEATEIbHOCTh HHINBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATBI

B pe3ynbTaTte ocBOCHUS POTpaMMBbI IO MATEMAaTHKE HA YPOBHE OCHOBHOTO OOIIETO
obOpa3zoBanus y oOydaromierocst Oyayr copMupoBaHbl METaNpeIMETHBIC PE3YIbTaThI,
XapaKTEepHU3YIOIIHECs] OBJIAJICHUEM YHHBEPCAIbHBIMU TMO3HABATCIBHBIMY JICHCTBUSIMH,
YHUBEPCAIbHBIMH ~ KOMMYHHKATHBHBIMA  JICUCTBUSIMH W YHUBEPCAITbHBIMH
PETYISATUBHBIMU JICHCTBUSMHU.

ITo3HaBaTe/ibHbIe YHUBEPCAJIbHbIC YYeOHbIE NeHCTBUSA
ba3oBble jiornyeckue 1eMcTBUA:

BBUSIBIIITh W XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MAaTEMaTHYECKUX
O00BEKTOB, TIOHITHI, OTHOIICHHA MEXIY MOHATUAMH, (POPMYIUPOBATH OMPEIACICHUS
MOHATHH, YCTaHABIMBATh CYIIECTBCHHBIH TMPU3HAK KiIacCU(PUKAIMK, OCHOBAHUS
1U1s1 00001IEHNS U CPABHEHUS, KPUTEPUHU MTPOBOAUMOTIO aHAJIN3A;

BOCIIPHHUMATH, (DOPMYITUPOBATH U MPEOOPA30BBIBATEH CYKCHUS: YTBEPAUTEITHHBIC
U OTpHUIIaTeNIbHbIC, €AMHUYHbIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBIISIT MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOPEUUS
B (akrax, MaHHBIX, HAOIIOJECHUSIX W YTBEPXKACHUSAX, MpeajiaraTb KpUTEPUHU
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEUM;

JieaTh BBIBOJIBI C HCTIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEYKTUBHBIX U MHTYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIOUEHUN 110 aHAJIOTHH;



MIPOBOJUTh CAMOCTOSITENIbHO JI0KA3aTEJIbCTBA MAaTEMAaTUYECKUX YTBEP)KICHUM
(OpsiMble W OT MPOTHUBHOIO), BBICTPAMBATH apryMEHTAIMIO, MPUBOJAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI,

BBIOMpATh CMOCO0 pelieHus ydeOHOM 3ajaun (CpaBHUBATh HECKOJBKO BapHUAHTOB
pelieHusi, BIOMpaTh Hanbosee MOAXOASIIMIMN ¢ Y4ETOM CaMOCTOSITEIbHO BbIIECIEHHBIX
KPUTEPHEB).

Ba3oBble uccienoBaTebcKue 1eiiCTBUA .

WCIIONIb30BaTh  BOINPOCHl KaK  MCCIIENOBATEIbCKUM HMHCTPYMEHT  IO3HaHUS,
dbopmynupoBaTh BOIMPOCHI, (PUKCUPYIOLIHUE MPOTHBOpEUHE, MpobdiieMy, yCTaHABIMUBATh
MCKOMOE U JaHHOE, (HOPMUPOBATH TUIOTE3Y, APTYMEHTUPOBATH CBOIO IMO3UINI0, MHCHHUE;

POBOJUTH CaMOCTOSITEJIbHO CIUIAHUPOBAHHBIM  AKCIEPUMEHT, HCCIICOBAaHUE
[0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHu4ecKoro OOBEeKTa, SIBJIEHHs, Ipolecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKAY 00hEKTaMU, SIBIICHUSIMU, MTPOIIECCAMU,

CaMOCTOSITEIbHO (OPMYJIHPOBAaTH OOOOIIEHUS U BBIBOJBI 110 pe3yJbTaTaM
POBEAEHHOTO HAOJIO/ICHMS, UCCIEIOBAHUSI, OIICHUBATH JIOCTOBEPHOCTDH IMOJYyUYCHHBIX
PEe3yIbTAaTOB, BHIBOJIOB U 00OOIICHMIA;

IPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE IMpoIllecca, a TakkKe BBIJABUTATh
MPEATNONIOKEHUS O €r0 PAa3BUTHUU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ unopmanmeii:

BBISIBIIATH JeDUITUTHI HH(POPMAIIUH, TaHHBIX, HEOOXOAMMBIX JUIsl OTBETA Ha BOIIPOC
U JIUISL pelIeHMs 3a/1a4H;

BBIOMPAaTh WHGOPMAIMI0O W3 HUCTOYHHKOB pPa3jIMYHBIX THIIOB, aHAIU3UPOBATH,
CHUCTEMAaTU3UPOBATh W MHTEPIPETUPOBATh MH(DOPMAIMIO PA3TMYHBIX BUAOB U (POpM
NpECTaBIICHHS

CTPYKTYpUpOBaTh WHQPOPMAINIO, TPEJCTAaBIATh €€ B pasIu4HBIX (opmax,
WJUTFOCTPUPOBATH TPpaPUUCCKH;

OILICHWBATh HAAEKHOCTh MHPOPMAIIUN TI0 CAMOCTOSATEIBHO C(HOPMYIHPOBAHHBIM
KPUTEPHUSIM, CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KomMMmyHMKaTHBHBIC YHHBepCcajibHble YU4eOHbIe NCHCTBUS:

BOCIIPHHUMATh U (OPMYJIUPOBATH CYXKACHUS B COOTBETCTBHU C YCIOBUSIMH
n OCJIsIMHU O6HICHI/I$I, SACHO, TOYHO, I'PaMOTHO BbIpA’KaTb CBOIO TOYKY 3PCHUA B YCTHBIX U
IMACBbMCHHBIX TCKCTAX, A4aBATbhb INOACHCHHA II0 XOA4Y PCHICHNA 3aJa4, KOMMCHTHPOBATDH
MOJyYEHHBIN pE3yJIbTaT;

B XOJiIe OOCYXIEHHS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMONl TEMBlI,
HpO6HeMBI, pemaeMoﬁ 3aJa4M, BbICKA3bIBATh HMJCH, HALCJIICHHBLIC Ha IIOMCK PCIICHUAI,
COIIOCTAaBJIATL CBOM CYXICHHA C CYXIACHHAMHM [OPYIuX Y4YaCTHHKOB JHaJIora,
OOHapy>XKMBaTh Pa3IMIUE M CXOJICTBO MO3UIINN, B KOPPEKTHOU popme dhopMynrpoBaTh
pasHoriiacus, CBOM BO3PAXKCHUA,

ONpcaACTaBATE PC3yJbTaThbl PCIICHHA 3ada4dMd, OJOKCIICPHUMCHTA, HCCICIOBAHMA,
MPOEKTa, CaMOCTOSATENbHO BbIOMpaTh (opMaT BBICTYIUIEHUS € Y4YETOM 3ajay
MpEe3eHTAaIMU U 0OCOOCHHOCTEN ayIUTOPHUHU.



PeryasiTuBHbIe YHUBeEpPCAJbHbIE Y4eOHbIe HeMCTBUA
Camoopranusanus:

COCTaBJISITh IUIaH, AJITCOPUTM PELICHUS 3a/1a4M, BBIOUPATh CIIOCOO PELIeHUs C YUETOM
UMEIOIIUXCS PECYypCcOB U COOCTBEHHBIX BO3MOXKHOCTEH, AapryMEHTHpPOBaTh M
KOPPEKTUPOBATH BAPUAHTHI PEIICHUHN ¢ y4ETOM HOBOM MH(OpMALUK.

CaMOKOHTPOJIb, YMOIIHOHAJIbHBIN HHTEJIJIEKT:

BJIAJICTh HAaBBIKAMHU ITI03HABATEIHLHON pe(IeKCMU KaK OCO3HAHWS COBEPIIAEMBIX
JIEHUCTBUH M MBICIUTEIBHBIX TIPOIIECCOB, HMX pE3yJbTaTOB, BIAIETh CIIOCOOAMU
CaMOTIPOBEPKH, CAMOKOHTPOJIS Tpollecca M pe3yibTaTa PEIICHUS MaTeMaTHYeCKOU
3aJ1a4w;

NPEIBHICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NPH PCIICHUU 3aJa4yH,
BHOCUTh KOPPEKTHUBBI B JICATECILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JIAHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa I W YCJIOBHSAM, OOBSICHATH MPUYHHBI
JOCTHIKEHUS WIIA HEOCTHKEHUS PE3yJIbTaTOB JISATCIbHOCTH, HAXOIUTh OITHOKY, J1aBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1€ATEBLHOCTD:

NOHUMATh U UCIIOJIb30BATh MPEUMYIIIECTBA KOMaHAHOW U UHIUBHUIYATbHOU PabOTHI
OpU pEIIeHUH Y4YeOHBIX 3ajJa4, NPUHUMATH II€JIb COBMECTHON JesATeIbHOCTH,
IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThl, pachpenensTb BHIbI padoT,
JIOTOBapHUBaThCS, OOCYXKIaTh IMpoOLECC M pe3yiabTaT paldoThl, 0000IIaTh MHEHHUS
HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (GopMax paboTel (0OCYXICHHS, OOMEH MHCHHH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBITIOIHATH CBOIO YaCTh PAOOTHI 1 KOOPAMHUPOBATH CBOU
JEUCTBUS C APYTUMHU WICHAMU KOMaH/bl, OIIEHNBATh KAYECTBO CBOETO BKJIaJa B OOLIUIA
IPOIYKT MO KPUTEPHUSIM, CHOPMYITMPOBAHHBIM YIaCTHUKAMU B3aHUMOICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIe pe3ynbTaThl OCBOCHHS IPOTpaMMBI 0 MaTeMaTHKe Ha 0a30BOM
YPOBHE Ha YPOBHE CpPEIHEro OOIero oopa3oBaHUs MPEACTABICHBI 0 rojgaM oOy4eHUs
B paMKax OTJEIbHBIX yYEOHBIX KYPCOB B COOTBETCTBYIONIMX pa3leiiax IPOorpaMMbl
110 MaTeMaTHKe.
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PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIN3A»

HOACHUTEJIBHASA 3AIIMCKA

Y4eOHbIl Kypc «Anredpa v Hayajga MaTeMaTHUYECKOTO aHAIHM3a» SBISICTCS OJHUM
13 HaumOoJiee 3HAUMMBIX B IMPOTrpaMMme cpeaHero oOiiero oOpa3oBaHUs, MOCKOJIBKY,
C OJHOW CTOPOHBI, OH OOECIeYMBACT MHCTPYMCHTAIbHYIO 0a3y I M3YyYCHHS BCEX
€CTECTBEHHO-HAYYHBIX KypCOB, a C JPYroil CTOPOHBI, (GOPMHUPYET JOTHUCCKOE
U a0CTpaKTHOE MBIIUICHHE OOYYarONIMXCs Ha ypOBHE, HEOOXOAUMOM JIJII OCBOCHUS
y4eOHBIX KypCcOB MH(POPMATHKH, OOIIECTBO3HAHUS, UCTOPHUH, CIIOBECHOCTH. B pamkax
yu4eOHOro Kypca «AnreOpa W Havalla MaTeMaTHYeCKOTO aHaIu3a» OO0ydYaromuecs
OBJIJICBAIOT YHUBEPCAIBHBIM SI36IKOM COBPEMEHHOMN HayKH, KOTOpas GopMyIUpyeT CBOU
JTOCTIKEHUSI B MaTeMaTHUECKON (hopme.

Y4eOHBIH Kypc anreOpbl M Hauaja MaTeMaTHYECKOTO aHaIn3a 3aKJIabIBacT OCHOBY
JUIS  YCIICIIHOTO OBJIAJICHUS 3aKOHAMH (PU3WKH, XWMHUH, OHOJOTHH, TTOHUMaHUS
OCHOBHBIX  TCHJICHIIMA  DKOHOMHMKH W  OOIICCTBCHHOW  JKU3HM,  IIO3BOJISCT
OPUEHTHUPOBATHCS B COBPEMCHHBIX IH(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSX,

YBEPEHHO HCIIONb30BaTh MX B TOBCEJIHEBHOW JKHU3HU. B Toxke Bpemsi OBjajeHHe
a0CTPaKTHBIMU U JIOTUYECKU CTPOTMMH MaTEMaTHYECKUMU KOHCTPYKIUSIMU Pa3BUBAET
yMEHHE HaxOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTb YTBEP)KIICHUS,
UCIIONB30BaTh 00O0OIIEHHEe ¢ KOHKPETU3allhio, aOCTparupoBaHHWE W aHAIOTHIO,
dbopMupyeT KpeaTUBHOE U KpUTHUYECKOE MbIlIUIeHHEe. B Xo/1e uzydenus anreOpsl U Haval
MaTEeMaTHYECKOTO aHaju3a Ha YpOBHE CpeaHEro o0Imero oOpa3oBaHHS OOyYarOIIUECS
MOJTY4atOT HOBBIW OTBIT PEIICHUS MPUKIIATHBIX 33/1a4, CAMOCTOSATEIHHOTO MIOCTPOCHUS
MaTEeMaTHUYECKUX MOJENIEH peallbHbIX CUTYalluid M WHTEPIPETAIUU TMOJTYyYECHHBIX
pEIICHH, 3HAKOMSTCS ¢ IMPUMEpPaMU MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE,
HayKe U B UICKYCCTBE, C BBIAAIONIUMUCS MATEMAaTHYECKUMHU OTKPBITUSIMU U UX aBTOPAMHU.
VY4eOHpIli Kypc anreOpbl M Hadad MaTEMaTHYeCKOTO aHaimu3a o0Jsanaer
3HAYUTEIBHBIM BOCTIMTATEIBHBIM IOTEHIIMAJIOM, KOTOPBIA peaju3yeTcsi Kak uepe3
y4eOHBII MaTepual, CHOCOOCTBYIOIINI (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK
n depe3 crnenuduKy ydeOHOH NesITEIbHOCTH, TPeOYIOMEeH CaMOCTOATEIBHOCTH,
aKKypaTHOCTH, TPOJODKUTEIFHON KOHIICHTPAllMM BHUMAaHUS W OTBETCTBEHHOCTH
3a MOJIyYEHHBIA PE3yJIbTaT.

B ocHoBe Merommku oOydeHUs anreOpe W HadajgaM MaTeMaTHYeCKOro aHaau3a
TISKUT JIEATETbHOCTHBIA TPUHITUI 00 yIeHHS.

B cTpykType mporpaMMmel 1o anredpe U Hadajgam aHaJIu3a BBIJEISIIOTCS CISAYIONNe
colepKaTeNbHO-MeToInueckne JuHuM: «Yucma wu  BeUUCHCHHS», «DyHKIUA U
rpadukn», «YpaBHEHHS W HEpaBEHCTBa», «Hadama maTemMaTH4eckoro aHaim3ay,
«MHOXecTBa H JIOTHKa». Bce OCHOBHBIE COAEPKATEIBHO-METOANYECCKUE JUHUU
M3YyYaloTCs Ha TMPOTSDKCHWH JBYX JIeT OOydYeHHs Ha YPOBHE CpPEIHEro OoOIero
o0Opa3oBaHus, €CTECTBEHHO JOMOJHSS APYT APyra M MOCTECIICHHO HACHIIIAsICh HOBBIMHU
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TeMaMHu U pazfenaMu. JlaHHBIN y4eOHBIM Kypc SIBISETCS MHTETPATUBHBIM, MOCKOJIBKY
oObeuHSET B cebe CoAep)KaHWE HECKOJIbKUX MaTeMaTHYECKUX JUCLUIUIMH: anredpa,
TPUTOHOMETPUS, MATEMAaTUUECKUI aHAIMU3, TEOPHUsI MHOXKECTB U apyrue. Ilo mepe toro
Kak oOydYaromiyecs: OBJIAJIEBAIOT BCE OoJsiee MIMPOKUM MAaTEMaTUYECKUM ammnaparom,
y HHUX TIOCJIEI0BaTeNbHO (OPMHUPYETCS UM COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTU4YEeCKyl0 MOJIeJb pealbHOW CHUTyalldd, NPUMEHATH 3HAHUS, MOJIyYCHHBIC
B YyueOHOM Kypce «AnreOpa M Hayaja MaTeMaTHMYECKOrOo aHalu3ay, JJid pelleHus
CaMOCTOATENbHO  C(HOPMYJIUMPOBAHHOM  MaTeMaTHMYeCKOW  3ajadd, a  3aTeM
UHTEPIPETUPOBATH MOJTYYECHHBIN PE3YIIbTaT.

CopepxarenbHO-MeTOANYECKass JUHUSA «Yucna W BBIYMCICHHS» 3aBeplIacT
(opMHUpOBaHME HABBIKOB HCIIOJIb30BAaHUS JEHCTBUTENBHBIX YHCEN, KOTOpoe ObLIO
HA4YaTo Ha YpPOBHE OCHOBHOTO oOmiero oOpa3zoBanusa. Ha ypoBHe cpenHero ooOiero
oOpa3oBaHus 0co00€ BHUMaHUE yaelseTcs (OpMUPOBAHUIO TPOYHBIX BRIUYUCIUTEIBHBIX
HABBIKOB, BKJIIOYAIONIMX B Ce0S HCIOJb30BAHUE pPA3TUYHBIX (HOPM  3amucH
JIEHCTBUTEIIPHOTO YHUCJIa, YMEHUE PAIIMOHAIBHO BBITIONHSTH JEUCTBUSI C HUMHU, JeaTh
MPUKUJIKY, OIEHUBATh pe3ynbTaT. OOydaroniuecs MojaydaroT HaBBIKM MPHUOIMKEHHBIX
BBIYHMCJICHUH, BBITIOJTHEHHUS JICHCTBUM C YUCIaMU, 3alIMCAHHBIMH B CTaHIapTHON (popme,
UCITIOJIb30BaHUS MaTEeMaTHIECKUX KOHCTAHT, OIICHUBAHMS YHCJIOBBIX BRIPAKCHUH.

ConepxartenbHass  JUHHUS ~ «YpPaBHEHHS] W HEPAaBEHCTBA»  pealu3yercs
Ha TPOTSKEHUU BCEro 00yUYEHHUsI Ha YPOBHE CpeTHEro 00111ero 00pa3oBaHusi, OCKOJIbKY
B Ka)XXIOM pa3jiesie MporpaMMbl IPEAYCMOTPEHO PELIEHHWE COOTBETCTBYIOIIMX 3a/1ad.
OOyuaroiuecs OBIaICBAIOT PA3IMYHBIMU METOAAMU PEIICHUS LEJbIX, PallMOHAJBHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX, JTOTapU(MMUIECKUX U TPUTOHOMETPUYECKUX YPaBHEHUH,
HEPaBEHCTB U UX cucTeM. [loyueHHbIe yMEHHs UCTIONB3YIOTCS TIPU UCCIIeIOBaHUU (YHKITHIA
C MOMOUIBI0 NPOU3BOJHOM, PEUICHUWU NPUKIAAHBIX 33Ja4 U 3aJa4 Ha HaXOXKICHUE
HauOONBIINX M HAUMEHBIIUX 3HaYyeHUW QyHkiuu. JlaHHas comep aTelbHAsl JTHHUS
BKJIFOYAET B ceOsl Takke (POpMHpPOBAaHHE YMEHHH BBINOJHATH PACUYETHI 1O (popMysiam,
npeoOpa3oBaHus IENbIX, PAlMOHAIBHBIX, UPPANMOHATIBHBIX M TPUTOHOMETPUUYECKHUX
BBIPOKEHUM, a TaKKe BBIPAKEHUM, COJEp)KAIUX CTeneHu W jorapudmel. bmaromaps
M3YYEHHUIO anreOpamyeckoro marepuana MpPOUCXOAMUT  JajbHEillee pa3BUTHE
AITOPUTMHUYECKOTO M a0CTPAKTHOTO MBIIIJICHUS 00y4Jaromuxcs, GOpMUPYIOTCS HaBBIKU
JIEAYKTUBHBIX PACCYXKICHUH, paOOThl C CHMBOJBHBIMH (OpMaMH, MPEACTABICHUS
3aKOHOMEPHOCTEHN U 3aBUCHUMOCTEH B BUJ/IE€ PABEHCTB U HEPABEHCTB. Anre0pa npeajiaraet
3¢ deKTUBHBIC MHCTPYMEHTHI JUIS PEIIECHUS IPAKTUIECKUX M €CTECTBEHHO-HAYYHBIX 3a/1a4,
HaIJISIIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKHU.

CopepxxarenpbHO-MeTOANMYECKass JTuHUS  «DyHKIMU W TpaduKu»  TECHO
MepeIIeTaeTCa C APYrUMHU JIMHUSIMU YYEOHOrO Kypca, MOCKOJbKY B KAaKOM-TO CMBICJIE
3a1a€T  MOCJEOBAaTeNbHOCTh  M3y4eHUs  MaTepuana. V3ydeHue  CTENEHHOW,
MOKa3aTeIbHOM, JorapuMUYecKOd U TPUTOHOMETPUUECKUX (DYHKIMNA, UX CBOWCTB U
rpaMKoOB, HCHOJIb30BaHHE (PYHKUMM IS pelIeHus 3aJad U3 JPYyrux ydeOHbIX
MPEAMETOB U PEaIbHOM KU3HU TECHO CBSI3aHO KaK C MAaTEMAaTUYECKUM aHAIIM30M, TaK U
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C pelliCHUEeM ypaBHEHUU W HepaBeHCTB. [lpu 3TOM Oosibllioe BHUMAHHE YIENSACTCS
dbopMUpOBaHUIO YMEHHUS BhIpaKaTh (OpMynamMu 3aBUCUMOCTH MEXY pPa3IMUYHBIMU
BEJIMYMHAMM, UCCIIEIOBATh MOJyUYeHHbIC (PYHKIMU, CTPOUTHh uX rpaduxu. Martepuan
COJIep>KaTeNIbHOM JIMHUU HAlleJIeH Ha pa3BUTUE YMEHUM W HABBIKOB, MO3BOJISIIOIIUX
BBIpakaTh 3aBUCUMOCTH MEXY BEJIMUYMHAMU B PA3IUYHON (PopMe: aHAIUTHUECKOMH,
rpaduueckoii u ciaoBecHOU. Ero n3yuenue cnocoOCTBYET pa3BUTHUIO AT OPUTMUYECKOTO
MBIIIUICHUS, CIIOCOOHOCTH K 0O00O0IIEHUIO U KOHKPETU3AINH, UCTIOIH30BAHUIO aHAJIOTHH.
ConepxarenbHass JauHUs «Hadama wmaTeMaTHYECKOro aHaliU3ay  IO3BOJIIET
CYIIECTBEHHO PACUIMPUTh KPYr KaK MaTeMaTHYEeCKWX, TaK W MPUKIQJTHBIX 3ajad,
JOCTYMHBIX OOYYaIOMIUMCS, Yy KOTOPBIX TOSBISETCS BO3MOXXHOCTH HCCIEI0BATH M
cTpouTh rpaduku QyHKIHMI, ONpeaesTh UX HauOOJbIINE U HaUMEHbIINE 3HAYCHUS,
BBIUHCIIATh IUIONaAn (Uryp u O0O0BEMBI Tel, HAXOIUTh CKOPOCTH M YCKOPEHUS
npoiieccoB. CojepkaTenabHas JUHUS OTKPHIBAET HOBBIE BO3MOMKHOCTHU IOCTPOCHUS
MaTeMaTHYECKUX MOJIeNIe pealbHBbIX CUTYaIldi, HaXOXKJICHUS HAWIYUIIero perieHus
B MPUKIQJHBIX, B TOM YHCJE COIMATbLHO-DKOHOMUYECKHX, 3a7adax.3HaKOMCTBO
C OCHOBAMH MAaTEMaTHYECKOTO aHaju3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(GbOpMaIbHO-IOTHYECKOTO ¥ KPEATUBHOTO MBINIUICHHS, (OPMHUPOBAHUIO YMEHHI
pacrio3HaBaTh MPOSIBIICHHUS 3aKOHOB MAaTeMaTUKM B HayKe, TEXHHUKE U HCKYCCTBE.
OOyuaroluecss y3HaIOT O BBIJAIOUIUXCS pe3yJbTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTHS
MaTE€MAaTHKN KaK HayKH, U UX aBTOpPaX.

CopaepxartenbHOo-MeTOAMYECKas JIMHUS «MHOXECTBA M JIOTMKa» B OCHOBHOM
MOCBSILEHA AJIEMEHTAM TEOPUU MHOXKECTB. TE€OpPETUKO-MHOXKECTBEHHBIE MPEICTaBICHUS
NPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTUKA U TpeJuiaraloT Haubouiee
YHUBEPCAJbHBIN S3bIK, OOBEAUHSIONINN BCE pa3jeibl MAaTEMATUKH U €€ MPHUIIOKEHUM,
OHM CBSI3BIBAIOT pa3Hble MaTEMaTHYECKUE IHUCIUIUIMHBI B enuHoe 1enoe. [lostomy
BaYKHO JaTh BO3MOKHOCTh 00 y4YaroIeMycs MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHON MAaTeMaTUKH U UCII0JIb30BaTh €0 JJIs1 BEIPAXKEHUSI CBOUX MBICIIEH.

B yue6HOM Kypce «Anrebpa v Hadaga MaTeMaTUYECKOTO aHaM3a MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMAaTHYECKOTO MOJEITUPOBAHUS, KOTOPbIC MPU3BaHbl CHOPMUPOBATH
HaBBIKM TIOCTPOECHUS MOJEJIEH pEalbHbIX CHUTYyallMd, WUCCICAOBAHUS 3TUX MOJEIEH
C TIOMONIBIO ammapaTa aireOpbl M MaTeMaTHYeCKOTO aHajlu3a M WHTePIpETaIluu
MOJIYYEHHBIX pE3yJbTaToB. Takue 3aJaHusl BIUIETEHbl B KaXXIblil W3 pa3lielioB
MpPOrpaMMBbl, TOCKOJBKY BECh MaTepual y4eOHOTO Kypca IIMPOKO HCIOIb3YEeTCs
JUISL pelIeHUs] MPUKIAIHbIX 3anad. [Ipu pelieHnHn peanbHbIX NPAKTUYECKUX 3a]ay
oOydaromuecs: pa3BUBAIOT HAOIIOIATETLHOCTh, YMEHHE HAXOIWTh 3aKOHOMEPHOCTH,
a0CTparupoBaThbCsi, HCIOJIB30BaTh AHAJIOTHI0, 0000ATh UM KOHKPETU3UPOBATH
npobnemy. JlesTenpbHOCTh TT0 (OPMUPOBAHUIO HABHIKOB PEIICHHS MPUKIATHBIX 33724
OpraHU3yeTCsl B MpPOIIECCE M3YUYEHHs] BCeX TeM y4eOHOro Kypca «Anredbpa U Havaia
MaTeMaTUYEeCKOr0 aHAIN3a.

OO6uiee yuciao 4acoB, peKOMEHAOBAHHBIX IJI1 U3YYeHUSI y4eOHOTO Kypca « Anredpa
M Hayaja MaTeMaThdeckoro anamusa», — 170 gacos: B 10 kimacce — 68 yacoB (2 uaca
B Hezento), B 11 kimacce —102 gaca (3 gaca B Henelno).
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COIAEPKXAHUE OBYYEHUA

10 KJIACC
Yuciaa v BbIYUCICHUS

Panuonansabeie uucia. OOBIKHOBEHHbIE W JECATUYHBIE JIPpOOU, MPOLIECHTHI,
OEeCKOHEYHbIE NEPUOJUYECKUEe Ipo0Ou. AprupMeTHYecKrue ONepaluy ¢ paluoOHAIbHBIMU
qucliaMH, NpeoOpa3oBaHus YUCIOBBIX BhipaxeHuil. [Ipumenenue npo0eil U MpOLEHTOB
IUIS peLeHUs NIPUKIAJHbIX 3a1a4 U3 Pa3JIMUYHbIX OTpaciel 3HaHUM U peaIbHOW JKU3HMU.

JlelictBuTenbHBIE  uyucia.  PalnuvoHanbHBIE M HMpPpPALMOHAIBHBIE  4YHCIA.
Apudpmernyeckue omnepaudd C JIEUCTBUTENbHBIMU uMciaaMu. [IpubnmxEéHHbie
BBIYMCIICHUS, IIPAaBUJIa OKPYIJVIEHUs], IPUKUIKA U OLIEHKA PE3yJIbTaTa BHIYMCICHUMN.

Crenenb ¢ uensiM nokaszareneM. CrannaptHas ¢opma 3amucH JAEHCTBUTEILHOTO
yucina. Hcnonb3oBaHue mnoaxoAsmied ¢GopMbl 3anucu  JEHCTBUTENBHBIX YHUCEN
JUISL pELLICHUS NIPAKTUYECKUX 3a1a4 U IIPECTABICHUS JaHHBIX.

ApudmeTnyeckuii KOpeHb HaTYpalIbHOW cTeneHu. JelcTBus ¢ apupMeTHIECKUMU
KOPHSIMU HATYpPaJIbHOM CTEIEHHU.

CuHyC, KOCHMHYC M TaHI€HC YHCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
APKTAHI'€HC YMCIIOBOT'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa 1 TOXKIE€CTBEHHbIE MPEOOPA30OBAHUSI.

[IpeoGpazoBanue TPUTOHOMETPUUECKUX BBIPAKCHUIA. OcHOBHbIE
TPUTOHOMETPUYECKHE POPMYIIBI.

VYpaBHeHHE, KOpeHb ypaBHEHUs. HepaBeHCTBO, pelieHue HepaBeHCTBA. MeTon
MHTEPBAJIOB.

Pemenue nenbix 1 [poOHO-palMOHABHBIX YPABHEHUN U HEPABEHCTB.

Pemenune nppanmoHabHBIX YPaBHEHU U HEPABEHCTB.

Pemenune TpuroHOMETpUUECKUX YPABHEHUI.

[IpuMeHeHnE ypaBHEHHI M HEPABEHCTB K PEILICHUIO MATEMAaTUYECKHX 3a]1a4 U 33724
U3 Pa3IMYHBIX 00JaCTe HAYKH M peabHOM KU3HU.

DOyHkuuu U rpapukn

OyHk1ms, cnocobsl 3aganus GyHkiuu. ['paduk dyakuun. Bzaumuo oOpaTHbie
byHKIUH.

O6nacte ompenesieHUss U MHOXKECTBO 3HaueHW GyHkuuu. Hymu QyHknun.
[TpoMesxyTkH 3HAKOTIOCTOSTHCTBA. UETHBIE M HEUETHBIE (PYHKITHH.

CrenieHHass GyHKIUS C HATYpaJbHBIM WU IIENBIM TOKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBolicTBa U rpaduK KOPHS N-OW CTEIMEHHU.

Tpuronomerpudeckas OKpy>KHOCTb, OTIPEIEICHIE TPUTOHOMETPUIECKUX (PYHKITUH
YHCIIOBOTO apTyMEHTA.

Hauyaja MmaTeMaTH4eCKOI0 aHAJIN3a
ITociieqoBaTEIILHOCTH, CIOCOOBI 3aJlaHUS MOCJIEIOBAaTEIILHOCTEH. MOHOTOHHBIC
MOCJIE0BATEILHOCTH.
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Apudmernueckass u TeoMeTpuueckas mporpeccu. beckoHewHO yObIBaromias
reomeTpuyeckas mnporpeccus. CymMma OECKOHEUHO YOBIBAIOMIEH T€OMETPUUYECKOM
nporpeccun. @opmyra CI0KHBIX TPOIEHTOB. Vcronbp30BaHne MPOTPECCHH ISl PEIICHUS
peasbHBIX 337124 MPHUKIIATHOTO XapaKTepa.

MHoxkecTBa U JIOTMKA
MHo)kecTBO, omepauuMu Haja MHOXecTBamu. Jluarpammsl  Jitnepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO —armmapara il ONHWCAaHUs PEaJIbHBIX
MIPOIIECCOB U SIBJIICHUM, MPU PEIICHUU 3a7]a4 U3 IPYTUX y4eOHbIX TPEIMETOB.
Onpenenenue, Teopema, CIeACTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yucjaa u BbIYUCIEHUA
Harypanpnsbie u uesnbie yncna. [Ipu3Haku A€ITMMOCTH LETBIX YUCETL.
CreneHb ¢ palMoOHaJIbHBIM TTOKa3aTesneM. CBONCTBA CTETIEHHU.
Jlorapudm uncna. JlecaTUUHBIE U HATYPAIbHBIC JTOTApU(MBI.

YpaBHeHUs M HEPABEHCTBA

[IpeobpazoBanue BEIpOXKEHUH, COJIEPIKAITUX JIOTAPUDMBL.

[IpeoOpa3oBaHre  BbIpaXEHUH, COAEpXKAIIMX CTENEHH C  PalMOHAIBHBIM
IIOKA3aTEeJIEM.

[IprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

IToka3aTenpHbIe YPAaBHEHNS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHHs U HEPABEHCTBA.

CucteMbl JTUMHEWHBIX YpaBHECHHMH. PelieHWe NpUKIAIHBIX 3a7ad C IMOMOIIbIO
CHUCTEMBI JIMHEWUHBIX YPaBHEHUM.

CucTemMbl U COBOKYITHOCTH PAallMOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

IIpruMmeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX
3a/1a4 U 3a7a4 U3 Pa3IUIHBIX 00JIaCTeH HAYKU U PeaIbHOM KU3HH.

DOyHkuuu U rpapukn

Oyukmus. [lepuognyeckue Qyskmuu. [IpomMexyTkm MOHOTOHHOCTH (DYHKITHH.
MakcumyMbl 1 MEHIMYMBI pyHKITMH. Hanbomnpiiee 1 HanMeHbilee 3Ha4eHUEe QYyHKITUN
Ha MPOMEXYTKE.

Tpuronomerpudeckre GyHKIIUN, UX CBOMCTBA U TPAPUKH.

[lokazatenbHass u norapudmudeckas GYHKIHH, WX CBOWCTBA H TpaduKy.

Hcnonb3oBanne rpadukoB PYHKIIHN TS peIICHUs] YPaBHEHUH U JIMHEWHBIX CUCTEM.

Ucnonp3oBanue rpadukoB (yHKOMA JUIsI  WCCIEIOBAHUS  IPOIECCOB M|
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MPH PEUICHUH 3a7ad U3 JPYTuX Yy4eOHbIX
MPEAMETOB U PEATbHOMN KU3ZHHU.

HayvaJyia MaTeMaTH4eCKOro aHAJIN3a
HemnpepbiBuble ¢yHkuuu. MeToj HHTEpBAJIOB JUIsl PEUICHUS HEPaBEHCTB.
[TpousBonnas pynkuuu. I'eomerpuyeckuii 1 pu3nuecKuil CMbICI MPOU3BOTHOM.
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[IpousBoaHbIe 3eMeHTapHBIX QPyHKUIUNA. DOpMyJbl HaXOKIEHUS TPOU3BOIHON
CYMMBbI, TPOU3BEJAEHUS U YACTHOTO (DYHKIIMIA.

[IpumMeHeHre TPOU3BOJHOM K HCCIENIOBAaHUIO (PYHKIMIA Ha MOHOTOHHOCTh H
sKCTpeMyMbl. HaxoxxieHrne HanOobIlero 1 HAaMMEHbBILEro 3HaueHus! (PYHKIIMH Ha OTPE3KE.

IIprMmeHenune poru3BOIHON 1JIs1 HAXO0XKIACHUS HAaUJTYYILIETO PEIIEHUs B [IPUKJIIAIHBIX
3aJa4ax, s ONpeNeIeHHs] CKOPOCTH MPOLIECCa, 3aJaHHOTO (POPMYJIION I IpaUKOM.

[lepBooOpa3znas. Tabnua nepBooOpa3HbIX.

Wurerpan, ero reoMerpuueckuii U Gpusuveckuil cmbici. Brluucienue uHrerpana
no gopmyne Herorona—Jleitouuna.

NPEAMETHBIE PE3YJIBTATHI

K xoniry o0yuenus B 10 kiaacce oOydaromuiicss moJgy4uT ciaeaAyrolne NpeaMeTHbIe
pe3ybTaThI:

Yucjaa v BLIYUCJIEHHUA:

OTIEPUPOBATH MOHATUSIMU ; PALIHOHAIIBHOE U JICUCTBUTEIILHOE YUCII0, OOBIKHOBEHHAS
U JIeCATUYHAS IPOOh, IPOLICHTHI;

BBITIOJIHSITh apuU(PMETHUUECKUE OTEpPaIMU ¢ PAllMOHATBLHBIMUA U JIEUCTBUTEIbHBIMU
YHCJIaMU;

BBITIOJTHSITH TPUOJIMKEHHBIC BRIYUCIICHHS, UCTIOIb3Ys ITpaBUia OKPYTJIICHUS, 1eTIaTh
IIPUKHUJIKY U OLIEHKY PE3yJIbTaTa BHIYUCIICHUN;

OTICpUPOBATh MOHATUSAMU: CTENIEHb C IEJBIM IOKa3aTejaeM, CTaHaapTHas (opma
3alUCU  JICMCTBUTEIILHOIO YHCJIA, KOPEHb HATYpPaJlbHOM CTEIEHU, WCIOJIb30BaTh
OAXOAAITYI0 (OPMY 3aIUCH JeHCTBUTEIIBHBIX YHCEI ISl PEIICHUS TPAKTUYECKUX 3a/1a4
Y MIPEACTABJICHUS TAHHBIX;

ONEpUPOBATH TMOHATHUSIMH: CHHYC, KOCHUHYC M TAaHIE€HC IIPOM3BOJILHOIO YIJIa,
UCIIOJIB30BaTh 3alMCh MPOU3BOJIBHOTO yIJIa uYepe3 oO0paTHbIE TPUTOHOMETPHUYECCKUE

byHKIHM.

YpaBHeHUs 1 HEPABEHCTBA:

ONEPUPOBATh IOHATUSMH: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO, LEJOE,
pallMOHANIBHOE, HWPPALHUOHAIBHOE YpPAaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BBITIONIHATDh MPeoOpa30BaHUS TPUTOHOMETPUUYECKHX BBIPAKCHUW W  peIiaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS;

BBITIOJIHATh MPEOOpa30BaHUSl LEJbIX, PALNUOHAIBHBIX ©  HPPALUOHATBHBIX
BBIPQXKCHUN W PEIAThb OCHOBHBIE THUIIBI LEJIBIX, PAUMOHAIBHBIX W HWPPALHOHAIBHBIX
YPaBHEHUW U HEPABEHCTB;

MIPUMEHATh YPAaBHEHHS M HEPABEHCTBA JJI1 PELICHHUS MAaTeMaTUYECKUX 3aJad U
3a/1a4 U3 Pa3IUYHBIX 00JIaCTe HAYKU U pealbHOU KU3HU;

MOJICIUPOBATh peajibHbIE CUTYyallMU Ha A3bIKE ajareOpbl, COCTABISATH BBIPAXKEHUS,
YpPaBHEHUs, HEPABEHCTBA II0 YCIOBHUIO 33Ja4d, HWCCIEIOBATh ITOCTPOEHHBIE MOJEIU
C UCIIOJIb30BAaHHUEM alllapara ajareopsbl.
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DYyHKIUH U I'PAPUKHU:

ONEepUPOBATh MOHATUAMHU: (YHKLUMS, CHOCOOBI 3amaHus (yHKUHMH, OO0JacTb
OIpEJIEICHHUs] U MHOXKECTBO 3HaU€HUN QPYHKIUU, Ipa@uK QYHKIMH, B3AUMHO OOpaTHBIE
dyHKIMM;

ONEepUPOBATh MOHATUAMU: YETHOCTh M HEUETHOCTh (DYHKUMH, HYIU (GYHKUUH,
MIPOMEKYTKH 3HAKOIIOCTOSHCTBA;

MCI0JIb30BaTh rpaduKu PYHKIIUHN AJis pellieHUs] YpaBHEHUN;

CTPOUTh U YWUTaTh TrpapuKu JHUHEHMHOW (YHKIUHU, KBAAPATUYHON (YyHKLHH,
CTeNeHHOW (DYHKIIMU C LIeJIbIM MTOKa3aTeseM;

UCIOJIb30BaTh rpaduku QYyHKIUN AJI1 UCCIEJOBaHUS TPOLECCOB U 3aBUCUMOCTEN
OpU pEelIeHUH 3a7ad U3 JIPYrUX YYeOHbIX MPEJIMETOB U PealbHOM >KM3HU, BbIPAXKaTb
(dopMynamMu 3aBUCUMOCTH MEXAY BETUUMHAMMU.

Hauyana MaTeMaTH4YeCKOro aHAJIN3A:

OIepUpOBaTh  TMOHATHIMHU: IOCJICIOBATEILHOCTD, apudmeTrueckas u
rCOMETPUYECKask IPOrPECCHH;

OIIepUPOBATH MOHATHIMH: OCCKOHEUHO yOBIBAIOIIAs TEOMETPUYCCKAsT TIPOTPECCHs,
cymMMa OE€CKOHEUHO YOBIBAIOIIECH reOMETPUUECKOM MPOTPECCHH;

3aJ1aBaTh MOCIEA0BATEIHLHOCTH PA3TUYHBIMU CIIOCOOAMU;

UCTIONIB30BaTh CBOWMCTBA TIOCJIEOBATEILHOCTEH W TIPOTPECCHUN IS pEIICHUs
peasTbHBIX 337129 MPHUKIIATHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA:
ONEpPUPOBATH MOHATUSIMU: MHOKECTBO, ONIEPALIMU HAJl MHOKECTBaMU;
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar s ONHMCAHUs PeaibHbIX
IIPOIIECCOB M SIBJICHUM, MPU PEIICHUH 3329 U3 JPYTUX YUeOHBIX MPEIMETOB;
ONEpPUPOBATH MMOHATUSIMU: ONIPEEIICHNUE, TEOpEMa, CICACTBUE, I0Ka3aTEIbCTRO.

K xoniry o0yuenus B 11 kiacce oOydaroniuiicss moJy4uT CAeAYIONINUE MPEAMETHBIC
pPEe3yJIbTATHI:

Yucja ¥ BbIYUCIEHUS

ONEPUPOBATH MOHATUAMU: HATypaJdbHOE, LEJI0€ YHUCIIO, MCIOJIb30BaTh MPU3HAKU
JNEIMMOCTH LEBIX YUCEJI, PA3J0KECHUE YHCJIa HA MPOCTHIE MHOXXHUTEIH ISl PEIICHUS
3a/ad;

ONEPUPOBATH MOHATUEM: CTEIEHD C PAllHOHAIBHBIM MTOKA3aTENIEM;

OTICPHPOBATh TOHATHAMH: JIOTapu(dM dYHCIa, JECATHYHBIE M HATypajIbHBIC
norapumbl.

YpaBHeHUs M HEPABEHCTBA:

MPUMEHSTh CBOMCTBA CTENEHW I MPeoOpa3OBaHUs BBIPAKCHHM, ONMEPHPOBATH
MOHATUSIMM: TOKA3aTEJIbHOE YpPABHEHUWE M HEPABEHCTBO, pPEIIaTh OCHOBHBIE THIIbI
MOKA3aTeJNbHbIX YPABHEHUN U HEPABEHCTB;

BBITIOJIHATH IPE0Opa30BaHMs BEIPAXKEHUH, COAEPKAIIKX JorapudMbl, ONIEpUpOBaThH
MOHSATUAMU: JIOTapU(PMHUUECKOE YPABHEHUE U HEPABEHCTBO, PEIIATh OCHOBHBIEC THUIIbI
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Jorapu(pMUYECKUX YPaBHEHUI U HEPABEHCTB;

HaXOAUTh PEUICHUS IPOCTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

OIEpUPOBATHh IIOHATUAMU: CHUCTEMA JIMHEHHBIX YpPaBHEHUHM U €€ pelLIeHHueE,
HCIIOJIB30BATh CUCTEMY JIMHEUHBIX YPABHEHUM U1l PELICHUS IIPAKTUUYCCKUX 3a/1a4;

HaXOAUTh pELICHUs MPOCTEHIINX CHUCTEM M COBOKYIHOCTEM pPaLMOHAIBHBIX
YpPaBHEHUU U HEPABEHCTB;

MOJICJIUPOBATh pPEabHbIe CUTYallMU Ha A3BIKE anreOpbl, COCTABIATH BBIPAKEHUS,
YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCJIOBUIO 3aJa4d, UCCIEA0BATH ITIOCTPOCHHBIE
MOJIENIM C UCIIOJIb30BAHUEM arrapara aiareOphi.

DYyHKIUH U IPAPUKHU:

ONEepUPOBATH MOHATUSAMU: NIEpHOAnYecKas GYHKINS, TPOMEKYTKA MOHOTOHHOCTHU
(YHKIUU, TOYKM OKCTpeMyMa (GYHKIMH, HauOOJbllee W HauMEHbIlee 3HaYyeHUs
(GYHKIMU Ha TPOMEXYTKE, MCIOIb30BaTh UX IS MCClENOoBaHUs (DYHKLIWHU, 33aJlaHHON
rpadukoM;

ONEepUpOBaTh  MOHATUAMH: TpapuKd  TOKA3aTeNbHOM,  JOorapupMHUUECKON
U TPUTOHOMETPUYECKUX (PYHKIMH, M300pakaTh MX HAa KOOPJAWHATHOM IIOCKOCTH U
UCIIOJIb30BaTh JJIsl PELICHUS] YPABHEHUN U HEPABEHCTB;

U300pakaTh Ha KOOPJIMHATHOM IUJIOCKOCTH TpauKU JIMHEWHBIX YpaBHEHUU
Y UCIIOJIB30BATh UX JUI PELIECHUs CUCTEMBI IMHEWHBIX YPABHEHHUI;

UCMOJIb30BaTh IPaPUKU PYHKIUM ISl MCCIEA0BAaHUS IPOLIECCOB U 3aBUCUMOCTEN
U3 APYTruX y4eOHBIX AUCLHUILINH.

Havana maTteMaTH4ecKOro aHaJm3a:

ONEepUPOBATh TMOHATUAMH: HENpepbIBHAS (QYHKIUSA, MPOU3BOJIHAA (DYHKIIHH,
UCITOJIB30BaTh T'€OMETPUUYECKUN MW (U3UYECKHH CMBICT MPOW3BOJHON IS pEIICHHUS
3a/1ay;

HaXOAUTh TPOU3BOAHBIC DJIEMEHTAPHBIX (PYHKIUH, BBIYUCIATH IPOU3BOJIHBIE
CYMMBI, TPOU3BEACHUS, YaCTHOTO (DYHKIINIA;

WCIIOJIb30BaTh TMPOM3BOAHYIO ISl HMCCIEAOBaHHUS (PYHKIIMM HAa MOHOTOHHOCTH
1 DKCTPEMYMBI, TPUMEHSThH PE3yJIbTAaThl UCCIIEIOBAHUS K TIOCTPOCHHIO TPa(UKOB;

WCNOJIB30BATh  IMPOU3BOJHYK)  JUIA  HAXOXKIACHHUS  HAWIYYILIEro  PElICHUs
B PUKJIAIHBIX, B TOM YKCJIE COUUAIBHO-DKOHOMUYECKUX, 3a/1a4ax;

OTIEpUPOBATH MOHATUSAMH: TIEPBOOOPA3HASI M MHTETPAJ, TOHUMATh TE€OMETPUUECKUM
1 (U3UYECKUI CMBICT HHTETPAA;

HAaXOJUTh TIEPBOOOpPA3HBIC DIIEMEHTAPHBIX (YHKIHMH, BBIYUCIATH WHTErPall
o ¢popmyne Herorona—Jleiioama;

pelmarb NPUKIAAHBIE 33aJa4d, B TOM YHCIE COLUUAIBHO-DKOHOMHYECKOTO H
du3nyecKoro xapakrepa, CpeACTBAMU MAaTEMATHIECKOTO aHAIH3a.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HanmenoBanue pasgena  |[KonudectBo OcHOBHOE coziepKaHUE OCHOBHBIE BUbI AEATEIBHOCTH
(TembI) Kypca 4acoB oOydJaromuxcs
MHOXkeCcTBa pallMOHAIbHBIX 14 MHOoXxecTBO, onepanuu HNcnoanb30BaTh TEOPETUKO-

U ICCTBUTENIbHBIX YUCEN.
PanronanbHbie ypaBHEHUS U
HEpaBEHCTBA

HaJl MHOXKEeCTBaMU. JluarpaMmsl
Ditnepa—BeHHa.

PanmonanpHbie unciia. OOBIKHOBEHHBIC
U JICCATUYHBIE APOOH, TIPOIICHTHI,
OECKOHEUYHBIE TTEPUOANICCKUE TPOOH.
Apudmetrnyeckue onepanuu

C palMOHAIbHBIMHU YUCIIAMH,
npeoOpa3zoBaHus YHCIOBBIX
BeIpakeHui. [IpumMenenue nqpobeit u
IPOLICHTOB JIJIs1 pEILICHUS] TPUKIIATHBIX
3aJ1a4 U3 pa3JIMYHbIX OTPACIICH 3HAHUI
Y PEaJbHOU JKU3HU.

JlercTBUTENIbHBIE YHCIIA.
PanyonanbHble ¥ HppallMOHANIbHbBIE
yrcia. ApudpMeTHIecKre ornepaiuu

C JEUCTBUTEIbHBIMU YHUCIAMH.
[TpuOnn>xEHHBIE BHIYUCIICHUS, IPABUIIA
OKpYTJIEHUS, MPUKUIKA U OLIEHKA
pe3yabTaTa BhIYUCICHHM.

MHO>KECTBCHHBIN armapar

JUTSI OTTUCAHUS X014 PEIICHUS
MaTEMaTUYECKHX 3a/1a4, a TAKIKE
pCabHBIX TIPOIIECCOB U SIBJICHUH,

IIPY PEIICHUY 3aJ71a4 U3 APYTHX
y4eOHBIX MTPEAMETOB.

OnepupoBaTh MOHSITHSIMU:
paIMoHaIbHOE YHCIIO, ACHCTBUTEIIBHOE
YKCII0, OOBIKHOBEHHAsI IPOOD,
JECATUYHAS APOOb, MPOIICHTEHI.
BbINoJHATH aprupMETHICCKHE
OTIepaINH C PAIIHOHAIBHBIMH 1
JIEMCTBUTEIILHBIMU YHCJIAMH;
PpUOIMKEHHBIC BRIYUCIICHHUS,
HCITOIB3Ys MpaBujia OKPYTJICHHS.
JeJaTh NPUKUAKY H OLIEHKY
pe3yiabTaTa BEIYHUCICHHM.
OnepupoBaTh NOHSATHSIMU:
TOXJIECTBO, YPaBHECHHE, HEPABEHCTBO;
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ToxmecTBa U TOXIECTBEHHBIC
npeoOpa3oBaHusl. Y paBHEHUE, KOPEHb
ypaBHeHUs. HepaBeHCTBO, penieHne
HepaBeHCTBA. MeTOo HHTEPBAJIOB.
Pemienue nensix u JpoOHO-
paIroHANTBHBIX YPaBHEHHUH U
HEPaBEHCTB

L[€JI0€ U PAllMOHAJIBHOE YPAaBHEHHUE,
HEpPaBEHCTBO.

BpInogHATH Npeodpa3oBaHus LEJIbIX
Y PALMOHAJIBHBIX BBIPAXKECHUM.
PemaTb OCHOBHBIE THUIIBI LIEJIBIX
HMPPALMOHAIIBHBIX YPABHEHUH U
HEPABEHCTB.

IIpumMeHATH panOHAIbHbBIC
YpPaBHEHUS U HEPABECHCTBA

JUTA PEIICHUSI MAaTEMAaTUYECKUX 3a71a4
W 337124 U3 Pa3IMYHbIX 00JacTeil HayKu
Y pEAJIbHOU )KU3HU

Oyukimn u rpaduku. CTeneHb
C IIEJIBIM TTOKa3aTeseM

OyHKIM, CIOCOOBI 3a/1aHUs PYHKITHH.
B3aumno ob6patabie pyHkiuu. ['padux
byHKIHH.

OO6nacTpb ornpeaeeHuss ¥ MHOXKECTBO
3HaueHu# QyHkuu. Hymu ¢yakmmm.
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA.
YETHpie 1 HEUETHBIC (PYHKITHH.
Crenens ¢ 1eIbIM MTOKa3aTEIEM.
CranpgapTtHas ¢hopma 3anmucu
JEUCTBUTEIIBHOTO YHCIIA.
Hcnonb30BaHue MOAXOASIICH (GOPMBI
3aMyCH ICUCTBUTEIBHBIX YUCE

JUTSI PETICHUS TPAKTUICCKUX 337129

Y TIPEJICTABIICHUS JaHHBIX.

OnepupoBaTh NOHATHUAMU: QYHKIIHS,
CrocOoOBI 3a1aHusl GYHKITUHU, B3AUMHO
oOpatHble (yHKITUH, 00JIaCTh
OTIpEICIICHUS] 1 MHOYKECTBO 3HAYCHU I
byakuy, rpapuk QyHKIINNM; 9ETHOCTD
¥ HEYETHOCTh (DYHKIIUH, HYJIH
GyHKIIUU, TPOMEKYTKA
3HAKOIIOCTOSIHCTBA.

BbInoJHATH Npeodpa3oBaHus
CTETICHEH C IEJIbIM TTOKa3aTesIeM.
Hcnonb30BaTh CTaHAAPTHYIO GOPMY
3aMMCH JIEHCTBUTEIHLHOTO YHCIIA.
dopmyIUpOBaTH

U WLITIOCTPUPOBATH Tpadudecku
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CrenenHas QyHKIUS C HATypaJbHBIM
U 1eJIBIM ITOKa3aTeiieM. E€ cBolicTBa 1

rpadux

CBOICTBA CTENIEHHOMN (PYHKITHH.
Bripaxath ¢popMy1aMu 3aBUCUMOCTHU
MEXAY BETUYMHAMU.

Hcnonb3oBaTh HUPPOBBIE pecypChl
JUTSl TOCTpOEHUsI rpaduKOB (PYHKITUU

Y U3YYEHHS UX CBOMCTB

ApudmMeTHIECKUI KOPEHb
N—OH CTENEHHU.
HNppanuoHanbHble ypaBHEHUS
Y HEPABEHCTBA

18

ApudmeTndyeckuii KOpeHb
HATypAJIBHOU CTENEHU. [lencTBus

¢ apupMeTUYECKUMHU KOPHSIMHU N—OH
CTEIEHU.

Pemienre nuppanmoHanbHbIX ypaBHECHUN
Y HEPABEHCTB.

CgoiicTBa u rpaduK KOpHsI N-0if
CTEIICHU

D®opMyJIMPOBAThH, 3ANIUCHIBATH

B CUMBOJIMYECKOU popme

1 WIJIIOCTPUPOBATH NPUMEPAMH
CBOMCTBA KOPHS N-OU CTEIECHU.
BeinoaHsaTh ipeoOpazoBaHus
VMPPALMOHAIBHBIX BBIPAKCHUN.
PemiaTe OCHOBHBIE TUIIBI
VPPaLMOHAIBHBIX YPaBHEHUN

Y HEPABEHCTB.

IIpuMeHATH 111 pereHust
Pa3IMYHBIX 32124 UPPALIMOHAJIbHBIE
YpPaBHEHUS U HEPABEHCTBA.
CTpouTh, YUTATH TpaQuK KOPHS N-O1
CTEIICHMU.

HUcnonb3oBaTh HU(pPOBBIE pecypehbl
JUTsl IocTpoeHust rpadukoB PyHKITUI
Y U3y4YE€HUS UX CBOMCTB
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@OopMyJIbl TPUT OHOMETPHH.

22

CuHycC, KOCHHYC ¥ TAHT€HC YUCIJIOBOTO

OnepupoBath NOHATUSIMH: CUHYC,

Tpuronomerpudeckue apryMeHTa. ApKCUHYC, apKKOCHHYC KOCUHYC Y TaHI'€HC IIPOU3BOJILHOIO

YPaBHEHUS Y AQPKTAaHI'€HC YHCIJIOBOI'O apryMEHTa. yria.
TpuroHomerpruyeckast OKpyKHOCTb, HUcnonb3oBars 3an1uch
ONPEAEICHUE TPUTOHOMETPUYECKUX MIPOM3BOJIBHOIO yTiia yepe3 oOpaTHbIE
(GYHKIUN YUCIIOBOTO apryMEHTA. TPUTOHOMETPUUYECKHE (PYHKIUU.
OCHOBHBIE TPUTOHOMETPUYECKHUE BeinoHATH Npeodpa3oBaHus
dopmybl. [IpeobpazoBanue TPUTOHOMETPUUECKUX BBIPAKECHUM.
TPUTOHOMETPUUECKUX BBIPAKECHUM. PemiaTe OCHOBHBIE TUIIBI
Pemenne TpuroHoMeTpuYECKUX TPUTOHOMETPUUECKUX YPABHEHUHN
YPaBHEHU I

[locnenoBarenbHOCTH 3) [TocnenoBaTenbHOCTH, CIIOCOOBI OnepupoBaTh NOHATHSIMH

U TIpOrpeccuu

3a1aHus MOCJIEA0BATEIbHOCTEN.
MOHOTOHHBIE MOCIEIOBATEIBHOCTH.
ApudmeTrnyeckas U reOMeTpuyIecKast
nporpeccun. beckoneyHo yOriBaromas
reoMeTpuiecKas Iporpeccusi.
CyMMa OECKOHEUHO YOBIBAIOIIICH
FeOMETPUUECKON IPOTPECCUM.
®opMyIa CI0KHBIX POLEHTOB.
Hcnonp30BaHue nporpeccuu

JUISL PEIIEHUs] pealbHbIX 3a/1a4
MPUKIIAHOTO XapakTepa

MOCJIEI0BATEIbHOCTD,
apudmeTryecKas U reoMeTpulIecKast
nporpeccun; 60eCKOHEUHO yObIBatOIIas
reOMETPHUYECKas POrPECCHsi, Cymma
OecKkoHEeYHO YOBIBarOIICH
r€OMETPUUECKOI IPOTPECCHUHU.
3amaBaTh 0CJIE10BATEIBHOCTH
Pa3TUYHBIMU CITIOCOOAMHU.
IIpuMeHATH GOpMYJIy CJIOKHBIX
MPOLEHTOB JIJIsl pellieHus 3a/1a4

Y3 peajbHOU NMPAKTUKU

(c UCTIOJIB30BAHHUEM KaJIbKYJISITOPA).
HUcnoab3oBaTh CBOMCTBA
MOCJIEIOBATEIILHOCTEN U MPOrPECCUI
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JUTSL pEIICHUS PeaTbHBIX 3a1a4
NPUKJIATHOTO XapaKTepa

[loBTOpEHuUE, 06001IEHHE, 3 OcCHOBHBIE MOHATHUS Kypca aJireopbl IIpuMeHATH OCHOBHBIE TOHATHUS Kypca
cUCTeMaTH3allvs 3HaHUH ¥ Ha4aJl MaTeMaTHYECKOTO aHalln3a anreOphl ¥ Ha4YaJl MAaTeMaTHIECKOTO
10 xmacca, 06001IeHIE aHanm3a JUIs pelIeHUs 3a1a9
¥ cHUCTEeMaTH3aIisl 3HAHUIA U3 peaNbHOM KU3HU U JPYTUX
MIKOJIBHBIX TUCIUTUTHH
OBILIEE KOJIMYECTBO 68
YACOB ITO ITPOI'PAMME
11 KJIACC
HaunmenoBanue pa3nena  |[KomuuecTBo OcHOBHOE coJIepKaHue OcHOBHBIE BUBI ACSITEIBHOCTH
(TemnI) Kypca 4acoB oOydJaronuxcs
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CreneHb ¢ pallMOHaIbHBIM
MMOKA3aTENEM.
[loka3zarenbHast QyHKIMS.
[Toka3zaTenbHbIe ypaBHEHUS
1 HEPABEHCTBA

12

CreneHsb ¢ pallMOHAJIbHBIM
nokasareneM. CBOMCTBA CTENIEHMU.
[IpeobpazoBaHue BhIpaKECHUI,
COJZIEpIKaIllMX PAllMOHAJIBHBIE CTECTICHHU.
IToxa3aTenbHble ypaBHEHUSA

U HEPABEHCTBA.

[loka3atenbHast QyHKIMS, €€ CBOMCTBA
u rpaduk

DopMyIMPOBATh, 3ANIUCHIBATH

B CMMBOJIMYeCKOil popme

Y WVIIOCTPUPOBATH IPUMEPaMU
CBOWCTBA CTEIICHU.

IIpuMeHATH CBOMCTBA CTEIICHU

JUTsl TpeoOpa3oBaHusl BbIpaKEHHI.
dDopmyaupoBaThb

U WTIOCTPUPOBATH rPapyecKu
CBOICTBA MMOKa3aTeIbHON QYHKIUH.
PemiaTh OCHOBHBIE THUIIBI
MOKa3aTEIbHbIX YPaBHEHUN

Y HEPABEHCTB.

HUcnouab3oBaTth n@poBbIe pecypchbl
JUISL TIOCTpOeHMsI TpauKoB PyHKITHIA
Y U3y4YE€HUS UX CBOMCTB

Jlorapudmudeckas ¢yHKIIHS.
Jlorapudmudeckue ypaBHEHUS
Y HEpaBEHCTBA

12

Jlorapudm uucna. JlecaTuunbie
U HaTypaJbHbIC JOTAPU(PMBI.
[IpeobpazoBaHue BEIpaKCHUH,
CoJiep KaIIHX JIOTapu(Mbl.
Jlorapudmudeckne ypaBHEHUS
Y HEPaBEHCTBA.

®opmyIMpPOBATH, 3aIUCHIBATH

B CUMBOJIMYECKOU (popme

U WTKOCTPUPOBATH IPUMeEPaMH
CBOMCTBa JoTapudma.

BoinmoaHATh peoOpazoBaHus
BBIPKEHU, COJIEPIKAIINUX JIOTAPUPMBI.
dopmyUpoBaTh
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Jlorapupmuyeckas pyHKuus, e€
CBOICTBa U rpaduk

U WIIKCTPUPOBATh rpauuecKu
CBOICTBA Jorapu(pMu4IecKor PyHKIINH.
PemiaTh OCHOBHBIE THUIIBI
Jorapu(pMUYECKUX YPaBHEHUM

Y HEPABEHCTB.

Hcnonb3oBaTh HU(POBLIE pecypChl
JUTsl TOCTpOeHUsI rpaduKoOB (PYHKITUI

Y U3YYECHHS X CBOMCTB.
3HAKOMUTBCSH C HCTOPHEN Pa3BUTHS

MaTeMaTUKU
TpuronomeTrpuueckue Tpuronomerpudeckue QyHKIUU, UX OnepupoBath
(GYHKIIUU U UX TpaduKy. CBOICTBa U TpadUKH. MOHSITHEM TepuoanyecKas QyHKIIHS.
Tpuronomerpuueckue [Tpumepsl TPUTOHOMETPUYECKUX CTpouTh, aHATU3UPOBATD,
HEpaBeHCTBA HEPABEHCTB CPaBHHUBATH rpaduKu

TPUTOHOMETPUUYECKUX (DYHKIIHIA.
DopMyJIHPOBATH

1 WJJIIOCTPUPOBATH rpaduuecKu
CBOMCTBA TPUTOHOMETPUYECKUX
byHKIUH.

Pemates npocrenimue
TPUTOHOMETPUUECKHUE HEPABEHCTBA.
HUcnoab3oBars rpaguku 1
pPELICHUS] TPUTOHOMETPUUECKHAX
HEPABEHCTB.
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Hcnonb3oBaTs HU(PPOBLIE pecypehbl
JUTsl TOCTPOEHUSI rpauKOB (PYHKITUI
Y U3y4YE€HUsS UX CBOMCTB

[IpoussonHas. [Ipumenenue
IIPOU3BOIHOU

24

HenpepoiBuble pynkunu. Meton

HWHTCPBAJIOB JIJI PCIICHUA HCPABCHCTB.

[IpousBoaHast GyHKIUU.
I'eomerpuueckuit u pu3HUECKUit
CMBICJI ITIPOU3BOIHOM.

[Ipon3BoIHBIE AIEMEHTAPHBIX
¢bynkuuit. [IponsBoaHast CyMMBI,
IPOU3BEACHUS, YACTHOTO (QYHKIIUH.
[IprumeneHnne npon3BOIHOM

K UCCIeA0BaHUIO () YHKIIHUIMA

Ha MOHOTOHHOCTB U DKCTPEMYMBI.
Haxo>xnenue HanbopIiero

Y HaMEHBIIIET0 3HaYCHUS PYHKITUU
Ha OTpE3Ke.

[IprumMeHneHnune npon3BOIHOU

JUISl HAXOKICHHS] HAWITY YILIETO
peleHns B IPUKIIAIHbIX 3a7a4aX,
IUIsL OIIPEACIIEHUS CKOPOCTH IpoLecca,
3aIaHHOTO (HOPMYIION UK TPaPUKOM

OnepupoBaTh NOHATHSMM:
HernpepbIBHAs PYHKIUS; TPOU3BOIHAS
GbyHKIUH.

Hcnonb30BaTh reoMeTpUUYECKUN

U (pU3UUECKUI CMBICI TPOU3BOTHOM
JUTSL pelleHus 3a/1ay.

HaxoauTs nmpousBoaHbIC
AIIEMEHTAPHBIX PYHKIUH, BBIYMCIAATD
MIPOM3BOJIHBIE CYMMBI, TPOU3BEIACHUS,
YaCTHOTO (DYHKIIHIA.

Hcnonb30BaTh MPOU3BOIHYIO

JUTsL icclieToBaHusl (DyHKIIUN

HA MOHOTOHHOCTbH U 9KCTPEMYMBHI,
NPUMEHSATDH Pe3yJbTaThl
UcCJIeI0BAHUSA K TTOCTPOCHUIO
rpa¢ukoB. [IpuMeHAITH TPOU3BOIHYIO
JUISL HAXOKJICHUSI HAUTYUIIero
peuieHus B IPUKIAAHBIX, B TOM YUCIIE
COLIMAJIBHO-3KOHOMHYECKUX, 3a/1a4ax.
3HAKOMUTBCS C HCTOPHEN Pa3BUTHUSA
MaTEMaTUYECKOT0 aHAIN3a
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MHTerpan u ero npuMeHeHus

IlepBooOpa3nas. Tabauna
EPBOOOPA3HBIX.

NHuTterpai, reomeTpuyeckui

U (PU3MYECKUI CMBICI UHTErpaJa.
Brruncnenue unrerpana no gpopmye
Hrerorona—Jlei6uuia

OnepupoBaTthb NOHATHAMMU:
nepBooOpa3Hasi, UHTErpal.

Haxoauth nepBooOpaszHbie
3IIEMEHTAPHBIX (PYHKINN; BBIYMCAATH
MHTETpal mo popmy.ie
Herorona—Jleitbuuia.

3HAKOMUTBHCS ¢ HCTOPHUEH Pa3BUTHS
MaTeMaTUYECKOTO aHaJH3a

Cucrembl ypaBHEHHUI

12

CucTtembl JINHEWMHBIX YPAaBHEHUIA.
Pewienre npukiaiHbIx 3a1a4

C IOMOUIBIO CUCTEMBI JINHEHHBIX
YpPaBHEHHM.

CucTtemMbl 1 COBOKYITHOCTH LENBIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKA3aTeNbHBIX, TIOTapU(HMHUUECKUX
YpPaBHECHUH U HEPABEHCTB.
Hcnons3oBanue rpadukoB G yHKIIHIMA
JUISl pELLICHUS] YPABHEHUN U CUCTEM.
[IprMeHeHe ypaBHEHU, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a7a4 U 3a7a4

U3 Pa3TUYHBIX 001acTe HAYKH

Y pEaJIbHOM KU3HU

OnepupoBath NOHATUSIMH: CICTEMA
JIMHEVHBIX YPAaBHEHUH U €€ pellIcHUE.
Hcnoab30BaTh CUCTEMY JIMHEHHBIX
YPaBHEHUH IS pELICHUS
IIPAKTUYECKUX 3a/1a4.

HaxoauTh pemieHust mpoCcTeNmmx
CHUCTEM M COBOKYITHOCTEM
palMOHAIBHBIX YPABHEHUN

Y HEPABEHCTB.

Hcnoab3oBaTh rpaduku ¢ yHKIIUH
JUISL pELICHUS] YPAaBHEHUMU.
MopnenupoBaTh peajibHbIE CUTYaLIMU
Ha SI3BIKE aNTreOphl, COCTaBIIATh
BBIPAYKCHUS, YPABHEHHSI, HEPABECHCTBA
Y CUCTEMBI 110 YCIIOBHIO 3a/1a4H,
HCCJIE0BATH NMOCTPOCHHbIE MOIE/IH
C UCIIOJIb30BaHUEM ammapara ajareopbl
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Harypanbnbie u niensle yncia

Harypainbnsbie u nieinble yncia
B 3aJ1a4aX U3 PEATbHOU )KU3HU.
[Ipr3HaKy AeIMMOCTH LIENIBIX YHCEIT

OnepupoBatb NOHATUSIMH:
HaTypaJIbHOE YUCIIO, LIEJI0E YUCIIO.
Hcnonb3oBaTh NpU3HAKU IETUMOCTH
LIEJIBIX YHCEJI, PAa3JIOKEHUE YHCTIA

Ha MPOCTHIE MHOXKHUTENHN JJIs PEIICHUS
3aja4

[loBTOpEeHue, 06001ICHHE,
CHCTEMATH3aIIUs 3HAHUH

18

OCHOBHBIC MTOHATHUS Kypca areOpbl
M HayaJl MATEMAaTHYECKOIr0 aHaJIn3a,
000011IeHHe U cCUCTEMAaTH3alUs 3HAHUI

Pemats npukiaaHbie 3aga4u

U3 pa3InYHbIX 00JlacTe HayKu

Y peajbHOM KU3HU C TTIOMOIIBIO
OCHOBHBIX TOHSATHH Kypca anreopbl
Y HaydaJl MaTEMAaTUYECKOr0 aHaJu3a.
Boi0upaTth onTuMagbHbIe CIIOCOObI
BBIYMCIICHUM.

Hcnoab30BaTh 1Sl pelieHUs 3a/1a4
YpaBHEHHUSI, HEPABEHCTBA U CUCTEMBI
ypaBHEHHM, CBOMCTBA (PyHKIIHIA

U rpadukoB

OBILEE KOJIMYECTBO
JACOB I10 ITPOI'PAMME

102
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PABOYAS ITPOT'PAMMA YUHEBHOI'O KYPCA
«I'EOMETPUS»

HOACHUTEJIBHASA 3AIIMCKA

BaxxHoCThyueOHOTO Kypca TEOMETpHH Ha YpOBHE CpEIHEro ooOmero
oOpa3zoBaHusi OOYCJIOBJIEHA MPAKTUYECKOM 3HAYUMOCTBIO METanmpeJAMETHBIX U
MPEIMETHBIX PE3yJbTaTOB OOydYeHHS TEOMETPUM B HANpPABICHUU JUYHOCTHOTO
pa3BuTusi oOywaromuxcsi, QopMupoBaHUs (YHKIIMOHAIBLHONW MaTeMaTUYeCKOU
IPaMOTHOCTH, U3YYCHHS JIPYTUX YYCOHBIX TUCHUIUIMH. Pa3BuTHE Y OOydYarommxcs

NPAaBWIBHBIX TPEICTABICHUNH O CYIIHOCTH M TPOUCXOXKICHHH TEOMETPHYCCKUX
abCTpakiMii, COOTHOIICHWH PEATBHOTO W HJCAIBHOTO, XapakTepe OTpPaKCHHs
MaTEMaTUYCCKOW HaYKOU SIBIICHUH U MPOIIECCOB PEaTbHOI0 MHPA, MECTE T€OMETPUH
B CHUCTEME HAyK M POJIM MaTEeMaTHYECKOTO MOJCIMPOBAHKS B HAyYHOM IO3HAHUU H
B IPAKTHUKE CIIOCOOCTBYET (hOPMHUPOBAHKIO HAYYHOTO MUPOBO33PEHHUS 00YUaIONINXCS, a
TaK)Ke Ka4eCTB MBIIIUICHHSI, HCOOXOIMMBIX JIJIS aJIallTallid B COBPEMEHHOM OOIIIECTBE.
['eoMeTpust ABISETCS OAHUM M3 0A30BBIX MMPEIMETOB Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHHWs, TaK Kak OOCCIIEUYMBACT BO3MOXKHOCTh HW3YYCHHUS KaK JIUCIUILINH
€CTECTBEHHO-HAYYHOU HAMPaBICHHOCTH, TAK U TyMaHUTAPHOM.

Jlornueckoe MbIuieHHe, (HOpMHUPYEeMOe TMpPU HM3YYCHUH OOYyJaroUUMUCS
MNOHSITUMHBIX OCHOB N'€OMETPUU U TIOCTPOCHHUH LIETIOYKH JIOTHUECKUX YTBEPKICHUN
B XOJI€ pELIECHUsI TeOMETPUUECKHUX 3a]1a4, yMEHHE BbIIBUTATh U ONIPOBEPraTh 'UIOTE3bI
HEMOCPECTBEHHO UCTIOIB3YIOTCS MPHU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO [IUKIIA,
B YACTHOCTH U3 Kypca (PU3HKH.

YMeHne opueHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0nacTsaX JeSITeNbHOCTH dYeloBeka. OpueHTamus 4YeloBeKa BO BpPEMEHU U
IIPOCTPAHCTBE — HEOOXOAMMOE YCIIOBHE €TI0 COIUAIBHOTO OBITHA, (hopMa OTpaKEHUS
OKPYXAIOIIEr0 MHUPA, YCIOBUE YCIEIIHOTO MO3HAHUS U aKTUBHOTO MPeoOpa30BaHUS
neictButenbHOCTU. OmepupoBaHUE MPOCTPAHCTBEHHBIMU 00pa3aMu OOBEIUHSET
pa3Hble BHIBI  y4eOHOM W  TPYIAOBOM  JEATENBHOCTH, SBIACTCS  OJTHUM
13 MpodeCCHOHANBHO BAXKHBIX Ka4eCTB, MOATOMY aKTyajbHa 3a/ada (OpPMHPOBAHUS
y OOydYaronuxcss MPOCTPAHCTBEHHOTO MBINUICHUS KaK Pa3HOBHIHOCTH OOpa3HOTO
MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTAa B TIOJATOTOBKE K TMPAKTHYECKOU
JESTENHPHOCTH TI0 MHOTUM HaIPABJICHHSIM.

[lens ocBoeHMs mporpaMMbl yaeOHOTO Kypca «['eomeTpusi» Ha 6a30BOM ypOBHE
oOydeHnsi — 001e00pa3oBaTebHOE W OOIMIEKYIBTYPHOE PA3BUTHE OOYYAFOIIMXCS
gepe3  o0ecreyeHWe  BO3MOXXHOCTH  MPUOOpPETEHWUS W HUCIHOJIb30BaHUS
CUCTEMATHYECKUX TEOMETPHUUECKUX 3HAHWUW U JEUCTBUMN, CIICNU(DPUIHBIX TE€OMETPUH,
BO3MOXHOCTH YCTEIIHOTO TPOJOJDKEHUS 00pa3oBaHHS MO CICIHATBLHOCTSIM, HE
CBSI3aHHBIM C MPUKIIATHBIM UCIIOIH30BAHUEM T'€OMETPHUH.

[IpuopuTeTHRIME  3a7a4aMu  OCBOCHHS ydeOHoro Kypca «['eomerpumy»
Ha 6azoBoM ypoBHe B 10—11 kiaccax siBisitOTCS:
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dbopMupoBaHuE MPEICTABICHUS O TEOMETPUN KaK YACTU MHUPOBOU KYJIBTYpHI U
OCO3HAHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

dbopMupoBaHue TPEACTABICHUS O MHOTOTPAaHHMKAaX M Tejlax BpAIICHUS Kak
0 BAXHEHIIMX MAaTeMaTHYECKUX MOJENSAX, IMO3BOJISIONIUX OINUCHIBATH M H3y4aTh
pa3HbIC SIBJICHUSI OKPYKAIOIETO MUPA;

dbopmMupoBaHuEe YMEHHs paclliO3HAaBaTh Ha 4epTekaxX, MOJICISAX U B PEATbHOM
MHpE MHOTOTPAHHMKH U Tejia BpallleHuUs,

OBJIQJICHUE METOJaMH PEIICHHUS 3aJa4 Ha TOCTPOCHUS Ha H300paKCHUSIX
POCTPAHCTBEHHBIX PUTYD;

dbopmupoBaHue yMEHUS OTIEPUPOBATH OCHOBHBIMU MOHSATUSIMU
0 MHOTOTpaHHUKAX U TeJaxX BpallleHUsI U UX OCHOBHBIMHU CBOMCTBAMU;

OBJIQJICHUE aJTOPUTMAMU PEIICHUs] OCHOBHBIX THUIIOB 3ajay, (popMupoBaHue
YMEHHUS TMPOBOJUTH HECIOXHBIC J0Ka3aTeIbHBIC PACCYXKIEHUS B XOJ€ pEIICHUs
CTEPEOMETPHUUECKUX 3a/1a4 U 3a7a4 C MPAKTUIECKUM COJICPIKAHUEM;

pa3BUTHE WHTEJUICKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH oOyuarommxcs,
MO3HABATEILHONW  aKTUBHOCTU,  HCCJIEJOBATEIIbCKUX  YMEHHM, KPUTUYHOCTHU
MBIIICHHUS;

dbopmupoBanue (GyHKIMOHAIBHOM TPaMOTHOCTH, PEJICBAHTHOM T'€OMETPHH:
YMEHHE paclo3HaBaTh NPOSBICHUS TE€OMETPUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pPEANbHBIX JKU3HEHHBIX CUTYalMsIX W IMPU H3YYEHUH JPYTUX
y4eOHBIX  MPEIMETOB, MPOSBICHHUS  3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH,
dbopMynHpoBaTh MX Ha S3bIKE TEOMETPUM U CO3/IaBaTh I'€OMETPUUYECKUE MOJEIH,
OPUMEHATh OCBOCHHBIM TE€OMETPUYECKHI ammapar Juisl pPElIeHUs IPaKTHUKO-
OpPUEHTHPOBAHHBIX  3aJa4, MHTEPIPETHUPOBATH M  OLIEHUBATh  IOJYYECHHBIC
PE3YIbTATHIL

OTnUuuTeTbHOM OCOOCHHOCTHIO TMPOTPaMMbl IO TEOMETPHUH  SIBISIETCS
BKJIIOYEHUE B KypC CTEPEOMETPUHM B Hayaje €ro HM3y4YeHus 3aJad, PEeHIacMbIX
Ha YpPOBHE WHTYUTHBHOTO TO3HAHMS, W OMNPEACIEHHBIM 00pa3oM OpraHMW30BaHHAS
paboTa HaJ HUMHU, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET NPOTEKAHHE HWHTYUTUBHBIX MPOLECCOB, MOTHBUPYET
K JaJIbHEHNIIeMy U3YUEHUIO MPEIMETA.

[Ipenmoutenue oTnaércs HATISTHO-KOHCTPYKTUBHOMY METOAY OOYy4YEHHUS, TO
€CTh TEOPETHYECKHE 3HAHUSA HMEIOT B CBOECHl OCHOBE UYBCTBEHHOCTH IMPEAMETHO-
MPAKTUYECKON  JEATENBHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEICTABICHUMN
y oOydJarommxcsi B Kypce CTEpeOMETpPUH MPOBOJUTCA 3a CUET pelieHUs 3ajad
Ha CO3JaHUME TMPOCTPAHCTBEHHBIX O00pa3oB M 3aJa4 Ha ONEpPUPOBAHUE
MPOCTPaHCTBEHHBIMU  oOpazamu. Co3manme oOpa3a TMPOBOJUTCA C  OMOPOH
Ha HArJIsIHOCTh, a OTIEPUPOBAHUE 00PA30M — B YCIIOBHSIX OTBJICUYEHUS OT HATJISITHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOJAHOTO COACPIKAHMUS.

OCHOBHBIMH  COJIEP)KATEIbHBIMU JIMHUAMU Yy4eOHOro Kypca «l'eoMeTpusi»
B 10-11 «kmaccax sBisroTcs: «MuororpanHukn», «lIpsMble ©W  TIOCKOCTH
B IpocTpaHcTBey», «Tena BpamieHus», « BEeKTOpsl U KOOpIUHATHI B HNPOCTPAHCTBE.
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dopMHUpPOBaHUE TOTUUECKUX YMEHUM pacipeaessieTcs: HE TOJIBKO MO COAEPKATeIbHBIM
JUHUSAM, HO U MO rojiaM oOy4eHUsI Ha YPOBHE CPEIHEro 00IIEro 00pa3oBaHuUs.

Conepxanue oO0Opa3oBaHUsl, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yjibTaTaM
OCBOCHHUSI TPOrpaMMbl IO TE€OMETPUM, PACHPEACIEHHBIM IO TrojaM OO0y4YeHus,
CTPYKTYpPUPOBAHO TaKUM 00pPa3oM, UTOOBI OBJIAICHUE T€OMETPUUECKUMU MOHSITUSIMU
Y HaBBIKAMHU OCYILECTBIISIOCH MOCIE0BATENIBHO U MOCTYNATEIbHO, C COOI0ICHUEM
MIPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUSI BKJIIOUYAIUCH B OOIIYIO0 CUCTEMY
FEOMETPUUECKUX MPEICTABICHUN 00yUalomMXCs, paciuupsis u yriayomss e€, oopasys
IPOYHBIE MHOKECTBEHHBIC CBSI3H.

OO6miee 4YMCIO YacoB, PEKOMEHIOBAHHBIX [JIsi M3y4eHHs] Yy4eOHOro Kypca
«T"'eomerpus» — 102 gaca: B 10 knmacce — 68 yacoB (2 yaca B Heneno), B 11 kiacce —
34 gaca (1 yac B HEZEIIO).

COAEPKXAHUE OBYUYEHUSA

10 KJIACC

IIpsiMble U JIOCKOCTH B MPOCTPAHCTBE

OcHoBHbIE TIOHATHUA cTepeomMeTpuu. Touka, npsMasi, MIOCKOCTb, TPOCTPAHCTBO.
[ToHsiTHe 00 aKCMOMATHYECKOM IOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUU
U CJIEACTBUS U3 HUX.

B3anMmHOEe pacrnosiokeHHe TMpsSIMBIX B TMPOCTPAHCTBE: IEPECEKAIOIIHECS,
napajuieJIbHbIE U CKpellBaroluecs npsmMsie. [lapaimiensHOCTh OpSIMBIX U ITIOCKOCTEM
B MPOCTPAHCTBE: MapajlielibHbIE MPSMbIE B MPOCTPAHCTBE, MApaUIEIbHOCTh TPEX
NpSMBIX, IAPAJUICIBHOCTh IPAMOM M IUIOCKOCTU. YIJIBI C COHAIPABICHHBIMU
CTOpPOHAMH, YroJ MEXIy IPsIMBIMU B MPOCTpaHCTBE. llapaieabHOCTh MIOCKOCTE:
MapaJUICNIbHBIC TUIOCKOCTH, CBOMCTBA MApAJUICNIbHBIX IUIOCKOCTEW. IIpocreimue
IPOCTPAHCTBEHHbIE (GUTYPHl HAa TUIOCKOCTU: TETpadAp, KyO, Napalljiesenurnen,
MOCTPOCHUE CEUCHUH.

[leprieHAUKYISIPHOCTh TPSAMOM M IUIOCKOCTH: NEPHNEHAMKYISPHBIE IPSMbIE
B IIPOCTPAHCTBE, NMPSIMBbIE MapaJUICIbHbIE U EPIIEHANKYJISIPHBIE K INIOCKOCTH, IPU3HAK
MEPIIEHAUKYJIAPHOCTH MPSIMOM U IUIOCKOCTH, TEOPEMA O MPSAMOU MEPIEHANKYISIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJ MEXKIY IPSMOU U IIJIOCKOCTBIO, ABYIPAHHBIN
YTOJI, TMHEWHBIN YroJ ABYTPaHHOrO yriia. [lepneHanKynsp u HaKJIOHHbBIE: PACCTOSTHUAE
OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 110 MJIOCKOCTH, MPOEKLHS (PUTYpPBI
Ha IUIOCKOCTh. lIepneHInKyasspHOCTh IUIOCKOCTEW: MPU3HAK NEPIECHAUKYIAPHOCTH
JBYX IIOCKOCTEN. TeopeMa 0 TpEX MeprneH UKYJIIApax.

MHororpaHHUKH
[ToHATHE MHOTOTPAaHHUKA, OCHOBHBIE AJIEMEHThl MHOTOI'PAHHUKA, BBIMYKJIbIE U
HEBBINYKJIBIC MHOTOTPAaHHHMKH, Ppa3BEPTKa MHOrorpaHHuka. lIpusma: n-yrosbHas
Mpu3Ma, rpaHd U OCHOBaHMS MPU3MBI, MpsMasi U HAKJIOHHAs MPU3MBI, OOKOBas U
MOJIHAsA MOBEPXHOCTH Npu3Mbl. [lapamienenunen, npssMOyTroJibHbIN apaIeIeune]
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u ero csouctsa. [Iupamuaa: n-yronpHas nupaMuaa, TpaHd ¥ OCHOBAHUE NUPAMUIBI,
OOKOBasi M MOJIHAsl MOBEPXHOCTh MUPAMUJbI, MpPaBUIbHASA U yCEUEHHAs NMUPaMHAA.
OneMeHTbl NpuU3Mbl MW NHUpaMuiabl. [IpaBHUIBHBIE MHOTOTPAaHHHUKHW: ITOHSATHE
[IPaBWIBHOI'O MHOI'OTpAaHHMKA, IIpaBWIbHAs IIpu3Ma M MpaBUibHAsg NUPaMUIA,
MpaBWJIbHAs TPEYroJibHas MUpaMuia U NPaBWIbHBINA TeTpasap, kyO. [IpencraBienue
O IPABUJIBHBIX MHOTOIPAaHHUKAX: OKTadp, JOAEKa’aAp 1 ukocazap. CeueHus npu3Mbl
Y NIAPAMHUJIBI.

CummMmeTpuss B MNPOCTPAHCTBE: CHMMETPHUS OTHOCHTENIBHO TOYKH, IPSIMOH,
IUIOCKOCTH. DJIEMEHThl CUMMETPHUM B MUpPaMUIAX, NapajuieNenuIe1ax, MpaBUIbHbIX
MHOTI'OTPaHHHKAX.

Brrunciienne 31eMeHTOB MHOTOTPaHHHUKOB: péOpa, nuaronanu, yrisl. [lnomans
OOKOBOM TMOBEPXHOCTM U TIOJHOM TOBEPXHOCTH MPSIMOM MPU3MBI, IUIOLIATb
OCHOBaHHUI, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsMOM mpu3mbl. [lnomans 6okoBoi
IIOBEPXHOCTH U IIOBEPXHOCTH MPABWIBHOM NUPaMHUIbI, TEOpeMa O IUIOLIAIH
yceu€HHol nupamubl. [lonstre 06 00béMe. OOBEM MUpaMUIbl, TPU3MBI.

[lono6usie Tena B mnpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOLIAISIMU
MOBEPXHOCTEH, 00bEMaMu OJIOOHBIX TEJI.

11 KJIACC

TeJsia BpameHust

Hunuaapuyeckas MOBEPXHOCTh, 00pa3ylolue WIMHIPUIECKON MOBEPXHOCTH,
0Ch HMWJIMHAPUYECKON MoBepXHOCTU. L{uamuap: ocHOBaHMS U OOKOBasi MOBEPXHOCTb,
oOpazyrorias U 0Ch, IJIOMIA b OOKOBOW U IMOJTHON TOBEPXHOCTH.

Konnueckas moBepXHOCTb, 00pa3yromue KOHHYECKOH IMOBEPXHOCTHU, OCh U
BEpIIIMHA KOHWYECKON moBepxHOCTH. KOHYyC: OCHOBaHME U BepllMHA, 00pa3yromas u
0Cb, TUIOMIAh OOKOBOI M TMOJIHON MOBEPXHOCTH. Y CEUEHHBIA KOHYC: 00pa3yroliue u
BBICOTA, OCHOBaHMsI 1 OOKOBasi IOBEPXHOCTb.

Chepa m mrap: meHTp, paauyc, AUAMETP, IUIOMIA[b IMOBEPXHOCTH CHEpHI.
Bszaumuoe pacnonoxkenne chepsl U IIIOCKOCTH, KacaTelbHasl TIIOCKOCTh K cdepe,
IJI0IA/1b ChEepHI.

N300pakeHue Ten BpalieHus Ha MIockocTr. Pa3BépTka MUIMHIpa 1 KOHYCA.

KomOuHanuu Ten BpallleHHsi U MHOTOTPAaHHUKOB. MHOTOrpaHHUK, OMUCAHHBIN
okoJo cdepsl, chepa, BIUCAaHHAS B MHOTOTPAHHHK, WJIA TEJIO BPAIICHUS.

ITonsitne 00 00BEMe. OCHOBHBIE CBOKMCTBa 00BEMOB Tei. Teopema 00 00BEME
MPSIMOYTOJILHOTO TapajuieNienumnea u ciaeacTsus u3 He€. OO0bEM uIMHIpa, KOHYCA.
O0bBEM mapa u wiomaab cepel.

[Tomo6ubie Tema B mpocTpancTBe. COOTHOMICHHS MEXTY TUIOMIAISIMHU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TEJL.

Ceuenus muuHApa (MapauieTbHO U MEPIEHIUKYISIPHO OCH), CEUCHUS KOHYCa
(mapatenTbHOE OCHOBAHUIO M MIPOXOSIICE Yepe3 BEPIINHY), CEUCHHSI 1Iapa.
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BekTopsI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mmockoctr U B nmpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha yucio. PasioxeHue BeKTopa IO TPEM HEKOMIUIAHAPHBIM
BekTopam. IIpaBwiio napajutenenumnena. Pemenne 3aaay, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBWI JEUCTBUHN ¢ BeKTOpamu. IIpsaMoyrospHas cucteMa KOOpAUHAT B IPOCTPAHCTBE.
Koopaunatel Bextopa. [Ipocreiimme 3agaun B KOOpAUHATAX. YTOJI MEXKIY BEKTOPaAMHU.
CkansgpHoe MpPOU3BEACHUE BEKTOPOB. BpIUMCIIEHHE YII0B MEXAY NPSIMBIMU H
m10cKoCcTIMU. KOOpAMHATHO-BEKTOPHBIN METO ITPU PELIEHUU T'€OMETPUUECKUX 3a/1a4.

NPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenus B 10 kjacce oOydaromuiicss TOJYYUT CIEAYIONINE
NIPEIMETHBIC PE3yIbTaThI:

OIIepUPOBATH IMOHATUSIMH: TOYKA, TIPSIMasi, IJIOCKOCTh;

NPUMCHATh AKCHOMBI CTEPEOMETPHHM M CICJICTBHS M3 HHUX TPH PCEHICHUU
TCOMETPUYCCKHUX 3a/1a4;

OIepUPOBATh MOHATUSAMH: MAPAUICIBHOCTh M TEPIICHIUKYISAPHOCTh MPSIMBIX U
IUIOCKOCTEH;

KJacCu(UIUPOBATh B3aMMHOE  PACIOJIOKEHHE TPSIMBIX H  IUIOCKOCTEH
B IIPOCTPAHCTRE;

OIepUpPOBATh MOHITUSMU: JIBYIPAHHBINA YTOJ, TPaHU JIBYTPAHHOTO yTriia, pedpo
JBYTPaHHOTO YTJIa, IMHEWHBIN yroJ ABYTPaAaHHOTO YIJIa, TpaJyCcHas Mepa JIByrpaHHOTO
yria;

ONEpUPOBATh TMOHSATHUAMH: MHOTOTPAHHUK, BBIMYKJIBIH ¥  HEBBITYKJIBIHA
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPAaHHUKA, IPAaBUJILHBIA MHOTOTPaHHUK;

pacmo3HaBaTh OCHOBHBIE BHJBl MHOTOTPAaHHUKOB (NMpamMuia, MpU3Ma,
PSIMOYTOJILHBIN Mapasuienenures, Kyo);

KJIacCU(HUIIUPOBATh MHOTOTPAHHUKH, BEIOMPAsk OCHOBaHUS IS KiaccUUKaum
(BBIMTYKJIbIE U HEBBIMYKJIbIE MHOTOTPAHHUKH, TPABIIILHBIC MHOTOTPAHHUKH, TIPSIMBIE U
HAKJIOHHBIC TTPU3MBI, TTAPAIJICIICTIUIIC]IbI);

OTIEpUPOBATH MOHATHSIMU: CEKYIIas TUIOCKOCTh, CEYCHIE MHOTOTPAaHHUKOB;

OOBSCHATH MPUHITUIIBI TOCTPOCHUS CEUCHUM, UCTIONB3YsI METOJT CIIE/IOB;

CTPOUTH CEUYCHUS MHOTOTPAHHUKOB METOJIOM CJIEJOB, BBHITIONHATH (BHIHOCHBIC)
IUIOCKUE YEPTEeKU U3 PHUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHI CBEpXy, COOKY,
CHU3Y;

pemiath 3a7a4d Ha HAXOXKJECHHWE TC€OMETPUYECKHUX BEJIMYHMH MO 00pasiam WiH
aNropuTMaM, TPUMEHSS M3BECTHHIE AaHAJUTHYECKHE METONbl TIPH  pEUICHUU
CTaHJAPTHBIX MATEMAaTHYECKUX 3a7a4 HA BBIUMCICHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKHU JI0 MPSIMOM, OT TOYKH JI0 TFIOCKOCTH, MKy CKPEIIHBAIOIITUMUCS
MPSMBIMH,

pemiath 3ajaud Ha HAaXOXKJIECHUE TCOMETPUUYCCKUX BEIMYHMH MO 00pasiam win
aNrOpUTMaM, TPUMEHSS W3BECTHBIC AaHAJUTHUYECKUE METONBI TIPU PEIICHUN
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CTaHJAPTHBIX  MAaTeMAaTHMYECKUX  3a7a4 Ha  BBIUYMCICHUE  YIJIOB  MEXKAY
CKPEIIMBAIOUUMUCA TPSIMBIMH, MEXKIY IPSIMOU U MIIOCKOCTBIO, MEKY MIIOCKOCTSIMH,
JBYTPaHHBIX YTJIOB;

BBIUHUCIATh OOBEMBI W IUJIOIIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3MA,
nupamMuzia) ¢ mpuMeHeHueM (HopMyJsl, BBIUUCIATH COOTHOMICHUS MEXAY IUIOLAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOJO0OHBIX MHOTOI'PaHHUKOB;

ONEepUPOBATH MOHATUSIMU: CHMMETPHUS B IPOCTPAHCTBE, UEHTP, OCh U MJIOCKOCTh
CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPBI;

U3BJIEKaTh,  MpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH  HH(OpMAIUIO
O MPOCTPAHCTBEHHBIX '€OMETPUUYECKUX (PUTYypaxX, NPE/ICTABICHHYIO Ha yepTexkax U
PUCYHKaX;

OPUMEHSITh TeoMeTpruueckrue (PakThl JJIS PElIeHUs] CTEPEOMETPUUECKUX 3a/ad,
NPEoNaraliiX HECKOJIbKO IIAroB PELIEHUs, €CIU YCIOBUS MPUMEHEHUs 3aJaHbl
B SIBHOH (hopme;

OPUMEHSITh  NPOCTEHIIMEe  NpOrpaMMHBIE  CpPEACTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMbI IIPHU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

NPUBOJUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOE U JKU3HH,
pacro3HaBaTh MPOSBJIECHUE 3aKOHOB F€OMETPUU B UCKYCCTBE;

INPUMEHATh TIOJIy4EHHbIE 3HAHUS Ha MPaKTUKE: AaHAJU3UPOBATh pealbHbIE
CUTyalluM M TIPUMEHSITh W3yYEHHbIE IIOHATHUA B TMPOLIECCE IIOUCKA pEIIeHUs
MaTeMaTU4eCcKu chOPMYINPOBAHHON MPOOIEMBI, MOIETUPOBATh peaIbHbIE CUTYALIUN
Ha S3bIK€ T€OMETPUH, HCCIEO0BATh IOCTPOCHHBIE MOJEIM C MCIOIb30BAaHUEM
reOMETPUYECKUX TMOHATUN U TeopeM, ammapara anreOpbl, peliarh MpaKkTUYEeCKHUe
3aJ1a4uM, CBA3aHHbBIC C HAXOXKJACHUEM I€OMETPUUECKUX BEIIUYHUH.

K xonity oOyuenus B 11 kiacce o0ydaroniuicst HAy4nuTCs:

ONEepUpOBaTh TOHIATHSAMHU: LMIWHIPUYECKAass IOBEPXHOCTh, O0Opasyroiue
MAIMHAPUIECKON TOBEPXHOCTH, IWIMHAP, KOHMYECKash MOBEPXHOCTh, 00pasyromue
KOHUYECKON TTOBEPXHOCTH, KOHYC, ChepruiecKasi TOBEPXHOCTb;

pacrno3HaBaTh Teja BpalieHus (WIMHIP, KOHYC, cdepa u map);

OOBSCHATH CIIOCOOBI IOYYEHUS TEJ BPAIlICHHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PACIIONIOKEHNE C(HEephl U TIOCKOCTH;

ONEepHUPOBATH MOHSATUAMM: IIAPOBOM CETMEHT, OCHOBAaHUWE CETMEHTa, BHICOTA
CEerMEHTa, IIapOBOM CIJIOM, OCHOBAaHWE IIAPOBOIO CJOS, BBHICOTA IIAPOBOTO CIIOA,
IapOBOM CEKTOD;

BBIYUCIISITh 00BEMBI U IUTOMIAAN TOBEPXHOCTEH TeJ BpaIllEeHHs], TEOMETPUUECKUX
TEJ C IpUMEHEeHHEeM (HOopMYIT;

ONEepHUPOBATH MOHATUSIMU: MHOTOTPAHHUK, BIUCAHHBIM B cpepy U OMUCAHHBIN
okoJ10 cepsl, chepa, BOUCaHHAS] B MHOTOTPAaHHUK WM TEJIO BPalCHUS,

BBIYUCIISITh COOTHOIICHUS MEXIY IUIOLIAJAMHU IOBEPXHOCTE U 0O0BEMaMu
MMOJOOHBIX TEI;

34



U300pakaTh wu3ydaeMble GUTYPBI OT PYKH M C TPUMEHEHHEM TPOCTHIX
YepTEKHBIX HHCTPYMCHTOB;

BBHITIOJTHATH (BBIHOCHBIC) TIJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Bu cBEpXy, COOKY, CHU3Y, CTPOUTH CCUCHHS TEJl BPAIICHHUS;

U3BJICKaTh,  HMHTEPIPETHPOBATH W IpeoOpa3oBbIBaTh  HH(POPMAIIHIO
O TIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpaX, NMPEICTABICHHYIO Ha YepTekax U
PHUCYHKaX;

OTIEpUPOBATH MOHSATHEM BEKTOP B TPOCTPAHCTBE;

BBITIOJTHATE JICUCTBHSI CIIOKEHUS BEKTOPOB, BRIYNTAHUS BEKTOPOB M YMHOKCHHUS
BEKTOpa Ha YMCJI0, OOBSICHATh, KAKUMH CBOMCTBAMH OHU 00JIaIaI0T;

NPUMCHSTH TIPABHIIO MTapalICIICITUTIE A,

OIIepUPOBATh TIOHATHSIMH: JCKAPTOBBI KOOPJIWHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPJIWHATHI BEKTOpPA, YTrOJI MEXIY
BEKTOpPaMH, CKaJsIPHOE MPOM3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIC M KOMILIAHAPHBIC
BEKTOPBHI;

HaXOAUTh CYMMY BEKTOPOB W IPOM3BEIACHUE BEKTOpA HA YHCIIO, YTOJl MEXIY
BEKTOpaMH, CKaJIIPHOEC TPOW3BEJCHHWE, pACKIaJIbIBaTh BEKTOp IO  JBYM
HEKOJUTMHEAPHBIM BEKTOPAM;

3aJ1aBaTh IJIOCKOCTh YpPaBHEHUEM B JCKAPTOBOW CHCTEME KOOPAMHAT;

NPUMEHSATh TeOMETpUIECKre (DAKTHI JUUISl PEIICHHUS CTEPEOMETPUYECKHUX 3aiad,
MpEe/IoIaraouX HeCKOJIbKO MIAroB PEIICHHs], €CM yCIOBHS MPUMEHEHHSI 3a/1aHbI
B SIBHOU (opme;

pelaTh TPOCTEHIINE TEeOMETPUYECKHE 3aJayd Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METOJIA;

pelaTh 3a7a91 Ha JI0Ka3aTeIhCTBO MATEMAaTHYCCKUX OTHOIICHUI W HAXOXKICHHUE
TrCOMETPUYCCKUX BEIUYMH MO oOpasliaM WIH ajiropuTMaM, TMPUMEHSS HU3BECTHBIC
METOJIBI TIPH PEIICHUU CTaHJAPTHBIX MaTeMaTHUECKUX 3a/1a4;

NPUMEHSATh  TPOCTEUIINE  MPOTPaMMHBIE  CpPEACTBA W DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUIECCKUX 3a/1aY;

MPUBOJIUTH MIPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KHU3HHU,
pacrno3HaBaTh MPOSBJICHHUE 3aKOHOB TEOMETPUU B UCKYCCTBE;

MPUMEHATh TOJyYeHHbIE 3HAHUS HAa TMPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallul W TPUMEHITh HW3YYCHHBIC TMOHATHS B TIPOILECCE IOUCKA pEIICHUS
MaTeMaTu4ecKu chopMyTUpOBaHHON MPOOIEMBbI, MOIEITUPOBATh PEaTbHBIC CUTYAIHH
Ha S3bIKE TEOMETPUHU, HCCIEJ0BaTh IOCTPOCHHBIE MOJEIN C HCIOIh30BAHUEM
T€OMETPUYECKUX TOHSATUH M TEOopeM, ammapara anreOpbl, perarh MPaKTUYeCKHe
3a/1auu, CBSA3aHHBIC C HAXOXKJICHHUEM T€OMETPHUECKUX BEITNYHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue paznena  [KonnuecTBo OcHoOBHOE coiepIKaHue OcHOBHbIE BUJIBI ICSTEILHOCTH
(Tembl) Kypca 4acoB oOy4Jaronuxcs
BBeneHue B CTEpEOMETPHIO 10 OCHOBHbBIE TTOHATHS CTEPEOMETPHU: AKTYaJau3upoBaTh GaKkThl © METOIbI

TOYKa, MPpsAMasi, INIOCKOCTh,
npoctpaHcTBoO. [IpaBuna nzodpakeHus
Ha PUCYHKaX: U300pakeHHSI
TUTOCKOCTEH, TTapaJlJICTbHBIX MPSMBIX
(OTpe3KOB), CepeIUHBI OTPE3KA.
[TonsiTus: mepecexaroniecs
TUIOCKOCTH, TIepECEKAIOIINECs psiMast
U TUIOCKOCTb.

3HAKOMCTBO C MHOTOTPaHHUKAMH,
M300pakeHne MHOTOTPaHHUKOB

Ha PUCYHKAaX, HA IPOEKIIMOHHBIX
yeprexax. HauanpHbie cBeneHUS

0 KyOe 1 mupamMujie, ux pa3BépTKU

u Mozienu. CeueHuss MHOTOTPaHHUKOB.
[TonsiTe 00 aKCHOMAaTUYECKOM
MIOCTPOCHHUH CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHH | CIEACTBUS U3 HUX

TUTAHUMETPUH, PEIICBAaHTHBIC TEME.
IMosyuaTs npeicTaBICHUS

O MPOCTPAHCTBEHHBIX (PHUTypax,
pa30ouparh MPOCTEHIIIKE TIPaBUIIA
HU300pakeHus ITUX QUTyp.
M300pakaTh NpsIMYIO U INIOCKOCTh
Ha PUCYHKE.

Pacno3znaBaTb MHOTOTpaHHUKH,
nupamMuay, Kyo, Ha3pIBaTh UX
DIIEMEHTHI.

JleJaTh pUCYHOK Ky0Oa, TUPaMHU/IBI,
HAXOJUTh OIMIUOKHA B HEBEPHBIX
M300paKEHUSIX.

3HAKOMUTLCS C CCUCHUSIMU,

C METOJ/IOM CJIEJIOB; UCTIOJB30BaTh
JUTSI TIOCTPOCHHUSI CEUCHUS METO/
CJIENIOB, KPATKO 3aITUCHIBATH IIATH
MOCTPOCHUS CEUCHHUS.
Pacno3naBaTh BUJ ceUCHUS
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Y OTHOILICHHUM, B KOTOPBIX CEYCHUE
JenuT pedpa Ky0a, HaXOUTh TIIO0IIA b
CEUCHUSI.

Hcnons3oBaTh nogodue npu
pELICHUH 33]1a4 Ha TOCTPOEHUE
CECUCHUMU.

3HAKOMHUTBCSH C AKCHOMATUYECKUM
MOCTPOEHUEM CTEPEOMETPHH,

C aKCHOMaMHU CTEPEOMETPUH

U CJICJCTBUSIMU U3 HUX.
NismrocTpupoBaTh aKCHOMBI
PUCYHKaMH U IpUMEpPaMu

U3 OKpYXKarolei 00CTaHOBKU

[IpsiMbI€ U TUIOCKOCTH

B [IPOCTPAHCTBE.
[TapannenbHOCTh IPSAMBIX
U IJIOCKOCTEN

12

B3anMHOE pacnonoxeHue npsiMbIx
B [IPOCTPAHCTBE: EPECEKAOIIUECS,
napajiesIbHbIE U CKPEIUBAIOIIUECS
psIMBIE.

[TapannenpHOCTH MPSAMBIX

Y IUIOCKOCTEN B IPOCTPAHCTBE:
NapaJuyieIbHbIE MPSIMBbIE

B IPOCTPAHCTBE; MAPAIUICITBHOCTh
TPEX MPSAMBIX; NapPaLIEIIbHOCTD
MPSIMOU U TIJIOCKOCTH. Y TJIBI

C COHANPaBJICHHBIMU CTOPOHAMU; YTOJI
MEXKy MPSMBIMU B IPOCTPAHCTBE.

AKTYyaJIu3upoBaTh HaKThl U METOIbI
TUTAHUMETPUH, PEICBAaHTHBIC TEME,
MPOBOJUTH aHAJIOTHH.

IMepeuncasiTb BO3BMOXHBIE CLIOCOOBI
PACIIOJIOKEHHUSI ABYX MPSAMBIX

B IIPOCTPAHCTBE, UJUTIOCTPUPOBATH UX
Ha [puMepax.

/laBaTh onpeneaeHue
CKPELIMBAOIIUXCS TPSIMBIX,
bopmMyIUpoOBaTh MPU3HAK
CKPELIMBAIOIIUXCS IPSMBIX

U TIPUMEHSITh €T0 MPU PEIICHUU
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[TapannenbHOCTh MIIOCKOCTEN:
napasieabHbIe IIOCKOCTH; CBOMCTBA
NapayieIbHbIX MIIIOCKOCTEM.
[Ipocreiimmne mpoCcTpaHCTBEHHbBIE
(buUrypbl Ha IJIOCKOCTHU: TETPAIP, KyO,
napajuieIeuIe 1, NOCTPOEHNE
CEUCHUH

3a/1a4.
Pacno3naBaTth pu3My, Ha3bIBaTh €€
DIIEMEHTBI.

CTpouth ceyeHus IPU3MBbI

Ha FOTOBBIX YEPTEkKAX.
IMepeuncasiTb BO3MOXHBIE CLIOCOOBI
B3aMMHOI'0 PACIIOIO0KEHUS MPAMON

Y TIJIOCKOCTH B ITPOCTPAHCTBE,
MPUBOAUTH COOTBETCTBYIOIINE
MIPUMEPBI U3 PEATBHOM )KU3HH.
JdaBaThb onpeaeneHue
NapajuieIbHOCTH MPSMOKN

Y TJIOCKOCTH.

DopMyJIHPOBATH NPU3HAK
MAPAIUICIIBHOCTH TIPSIMOM

U IUIOCKOCTH, YTBEPAKACHUE O IPSIMOI
MEPECECUCHUS IBYX IIJIOCKOCTEM,
MPOXOASUIMX Yepe3 NapajuieIbHbIe
IpsIMBIE.

PemaTes npakTuueckue 3a1a4n

Ha IOCTPOCHUE CEUYCHUIN
MHOTOTPaHHHKA.

OO0BbACHATH CTy4yad B3aUMHOTO
PACIIOJIOKEHHUS TTIOCKOCTEN.

JlaBaThb onpeaeseHue napaieIbHbIX
IJIOCKOCTEN; MPUBOAUTD MPUMEPHI
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U3 pEaIbHOW KU3HU U OKpYKaAIOLIEH
00CTaHOBKH, UJUTFOCTPUPYIOIIUE
MAPALIETBHOCTD IIOCKOCTEM.
HUcnonb3oBaTh npr3HaK
NapajuIeIbHOCTH JIBYX IIJIOCKOCTEN,
CBOMCTBA NapajuIeIbHbIX IIJIOCKOCTEN
IIPU PEIIEHUH 33/1a4 Ha IOCTPOCHHUE.
OO0BACHATH, YTO HA3BIBACTCA
napayieIbHbIM MPOCKTUPOBAHUEM

Y KaK BBITIOJIHAETCS POESKTUPOBAHUE
¢buryp Ha MmIOCKOCTb.

N300paxaTh B napauieibHON
IIPOEKIUU Pa3IMYHbIE
reoMeTpuiecKkue QUrypsl.
MoaeaupoBaTh pealibHbIC CUTYAI[UH
Ha SI3bIKE T€OMETPUHU, UCCIEN0BATH
IIOCTPOEHHBIE MOJEIHU

C HCTOJIb30BAHUEM IT'€OMETPUUECKUX
MTOHATHUH.

HUcnonb30BaTh IpU peLIEHUH 3a1a4
Ha IOCTPOCHUE CEUYCHUM NTOHATHE
MapajyIeIbHOCTH, IPU3HAKH

Y CBOMCTBA MapajuIeIbHbIX IPSMBIX
Ha IUIOCKOCTHU
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[ lepneHANKYIIPHOCTD MPSIMBIX
U TIJIOCKOCTEM

12

[IepnieBAUKYIAPHOCTD IIPAMOU

Y IJIOCKOCTH: IIEPIIEHAUKYIISIPHBIE
IIPSIMBIE B IIPOCTPAHCTBE, NPAMBIE
IapajuleabHbIe U NIEPIICHAUKYIIAPHBIE
K IUIOCKOCTH, IIPU3HAK
NIEPIICHIUKYJISIPHOCTH IIPSIMOU

Y IIJIOCKOCTH, TEOpPEMA O MPSAMOMN
NIEPIICHAUKYIISIPHON TIOCKOCTH
[TeprieHAUKYJISIp U HAKIIOHHBIE:
pacCTOSHUE OT TOYKH JO INIOCKOCTH,
pPacCTOSHUE OT IIPSAMOM 0 IUIOCKOCTH

AKTYaJau3upoBaTh GaKkThl U METOIbI
MJITAHUMETPHUHU, PEIICBAHTHBIEC TEME,
MPOBOJAUTH AHAJIOTHH.

OO0BSACHATD, KAKOW yTOJl HA3bIBACTCA
YTJIOM MEXKIY NEPECEKAOITUMUCS
MPSMBIMH, CKPEITUBAIOIIUMUCS
MPSMBIMU B IPOCTPAHCTBE.

JdaBaTh onpeaenenue
MEePIEHAUKYISAPHBIX MPSIMBIX

Y IPSIMOM, IEPIIEHAUKYJISIPHON

K IUIOCKOCTH.

HaxoauTh yriibl MEXIy
CKPEIIMBAIOITUMUCS IPSIMBIMU B KyOe
U IIMpaMu/Ie.

IIpuBoauTH IPUMeEPHI U3 PEATTBHOU
’KU3HU U OKpYKaromieil 00CTaHOBKH,
WJUTIOCTPUPYIOLIUE
NEPIEHIUKYISPHOCTD MPSIMBIX

B IPOCTPAHCTBE

Y IEPIEHAUKYIISIPHOCTD IIPSMOM

K IUIOCKOCTH.

DopMyIHPOBATH PU3HAK
MEPIICHAUKYIISAPHOCTH IPSAMOU

Y TJIOCKOCTH, IPUMEHATH €r0 Ha
MPaKTUKE: OOBSICHATD
NepHEHIUKYIIPHOCTh pedpa Kyda

Y IMaroHalld €ro rpaHy, KOTOpasi €ro
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HE COAEPKUT, HAXOAUTH JUIMHY
JMaroHaigu Kyoa. BeIuucisTh BHICOTY
IIPABUWIBHON TPEYrOJIbHOU

Y IPABUJIBHOU YETHIPEXYTOJIbHOU
nUpaMuU/I 1o JyTuHaM pedep.

Pemathb 3a/1a4n Ha BBIYNCIICHHUS,
CBSA3aHHBIE C IEPIEHANKYISPHOCTHIO
IIPSIMOU U IIJIOCKOCTH,

C UCIIOJIb30BAaHUEM TIPH PEILLIEHUU
IUTAHUMETPUYECKHUX (DAKTOB

Y METOZOB.

OO0BSCHSATH, YTO HA3BIBAIOT
NEPIEHAUKYIIIPOM U HAKIIOHHOU

13 TOYKH K IUIOCKOCTH; TPOEKIUEN
HAKJIOHHOW Ha IUI0CKOCTb. OOBSACHSTS,
YTO HA3bIBACTCS PACCTOSTHUEM

OT TOYKH J10 IIJIOCKOCTH; MEKIY
[IapaJUICIIbHBIMU IUIOCKOCTAMU; MEXKIY
IIPSIMOM M NTapaJUIeIbHOM i
IUIOCKOCTBIO; MEXKAY
CKPEILIMBAIOIIUMHUCS IIPSIMBIMH.
Haxoauthb 5T pacCTOsIHUA B IIPOCTBIX
cllydasix B Ky0Oe, nupamue, pusMe.
MoaeaupoBaTth peaabHbIE CUTYalllH
Ha SA3BIKE TEOMETPUH, UCCIEA0BATh
ITOCTPOCHHBIE MOJIEIIN

C MCIOJIb30BAaHUEM I€OMETPUIECKUX
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MOHSATHH.

HNcnoab30BaTh Npyu pELICHUH 3a1a4
Ha IIOCTPOCHUE CEUEHUUN TEOPEMY
[Tudaropa, cBoMicTBa MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB
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Y1l MEXIY IPSIMBIMU U
[JIOCKOCTSIMU

10

VYIuibl B IPOCTPAHCTBE: YIOJI MEXIY
IIPSIMOM Y INIOCKOCTBIO; ABYI'PaHHbIN
yTOJl, JUHEUHBIN yTOJI ABYTPAHHOT'O
yria.

[TeprieBAUKYISAPHOCTD INIOCKOCTEN:
IIPU3HAK MEPIIEHIUKYISIPHOCTH ABYX
mockocreit. Teopema o Tpéx
IIEPIICHIUKYJISIpaxX

AKTYaJIu3upoBaTh (HaKThl U METOIbI
IJIAHUMETPUH, PEJIEBAHTHBIE TEME,
IIPOBOJAUTH AHAJIOTHUM.

JlaBaTh onpejaesieHne yria MexXay
IIPSIMOM U IIJIOCKOCTBIO,
(bopMyIHpOBaTH TEOPEMY O TPEX
NEePHeHAUKYIIsIpax u 0OpaTHYIO K HEH.
HaxoauTthb yrona Mexay npsiMoun

Y TUIOCKOCTBIO B MHOTOTPAaHHUKE,
pPacCTOSTHUE OT TOYKH J0 MPSIMOi

HAa IIJIOCKOCTH, UCITOJIb3Ysl TEOPEMY

0 Tp€x nepneHaukyaspax. [I[poBoauts
Ha YepTeKe NMEPIECHAUKYIIAP: U3 TOYKU
Ha [IPSAMYIO; U3 TOYKH HA IUIOCKOCTb.
JlaBaThb OIpeieIeHuE IBYTPAHHOIO
yIia U ero 351eMeHToB. OOBICHSTH
PaBEHCTBO BCEX JIMHEHUHBIX YITIOB
JIBYT'PaHHOTO yTJIa.

HaxoauTth Ha yepTexe NBYIpPAHHBIN
yTOJI IpU pedpe MUpaMuIbl, TPU3MBI,
napajuieaenunesa.

46




JlaBaTh onpejge/ieHue yria MexXay
MJIOCKOCTSAMU.

JaBaTh onpenesieHue

1 (GopMYyJIHPOBATH NPU3HAK
B3aUMHO MEPNEHAUKYIISIPHBIX
TTIOCKOCTEHN.

HaxoauTh yribl MEX1y MIIOCKOCTSIMU
B KyOe 1 nmupamuze.

Hcnonb30BaTh NpHU peIICHUN 33124
OCHOBHBIE€ TEOPEMBI U1 METO/IbI
TJIAHUMETPUH.

MopneaupoBaTh peajbHbIE CUTyallUH
Ha SI3bIKE TEOMETPUHU, HCCIAEA0BATH
IIOCTPOEHHBIE MOJEIHU

C UCIIO0JIb30BaHUEM F€OMETPUUECKUX
TTOHSITHU.

HUcnonb3oBaTh IpU peLICHUN 3a1a4
HA IOCTPOCHUE CECUEHUM
COOTHOILIEHUS B IIPSMOYTOJILHOM
TPEYTOJIbHUKE
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MHOrorpaHHUKH

11

[ToHsTHE MHOTOI'PAHHUKA,

OCHOBHBI€ 3JIEMEHTBI MHOI'OTPaHHUKA,
BBIITYKJIbIE U HEBBIITYKJIbIE
MHOTOTPaHHUKH; pa3BEPTKA
MHOT'OTPaHHHUKA.

[Ipu3ma: N-yrosibHas npusma; rpaHu

AKTYaJau3upoBaTh GaKkThl U METOIbI
MJITAHUMETPHUHU, PEIICBAHTHBIEC TEME,
NMPOBOAUTH AHAJIOTHH.

JdaBaTh onpeaenenue
napajuieICIIuIe1a, PACIIO3HABATH €TI0
BUJIbl U U3y4YaTh CBOMCTBA.
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Y OCHOBAHUS MPU3MBI; TIpsMast

Y HaKJIOHHAs PU3MbI; OOKOBas

Y TIOJIHASl TIOBEPXHOCTH PU3MBI.
[Tapannenenunen, npsIMOYTOJIbHBIN
napaJiyIesIeNuIe]l U ero CBOMCTBA.
[Mupamuaa: N-yroapHas nupaMua,
IpaHU U OCHOBAHHE MUPAMU/IBI;
OOKOBast U MOJHAs TOBEPXHOCTh
NUPaMU/IbL; PABUIIbHAS U YCEUEHHAS
nUpaMua.

DJIeMEHTHI TPU3MBI M THPAMHU/IBI.
[IpaBuIbHBIE MHOTOTPAaHHUKH:
MOHSITHE MPABUILHOTO
MHOTOT'paHHHUKA; MPaBUIIbHAS IpU3Ma
W MIpaBUJIbHAS MUPAMUJIA; IPABUIIbHAS
TpeyroJjibHas MUpaMUIA

Y TIPaBUJIbHBIN TETpa’ap; KyO.
[IpencraBnenne o MpaBUIBHBIX
MHOTOI'PaHHUKAX: OKTAa3JIp, AOAEKAIP
Y UKOCa’Ip.

CummMmeTpusi B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIBHO TOUKH,
IPSIMOM, IMJIOCKOCTH. DJIEMEHTHI
CUMMETPHH B TUPAMHUJIAX,
napayIeNIeTUIe1ax, MPaBUIbHBIX
MHOTOTpaHHUKAX.

JlaBaTh onpeeneHne NUpaMHu/Ibl,
Pacmo3HaBaThb BUbI IHPAMHU],
dhopmyaupoBaTh cBoiicTBa pédep,
I'PaHel U BBICOTBI IPABUIIBHOMN
APaMUBL.

Haxomuth mioniaaps NoJHON

1 OOKOBOM MOBEPXHOCTH MUPAMUJIB.

JlaBaTh onpenejieHne yCeUEHHOU
MUPAMUIbI, HA3BIBATH €€ JIEMEHTHI.
DopMyIHPOBATHL TEOPEMY

O IJIOIIA M OOKOBOW MOBEPXHOCTH
MPAaBUIIBHON YCEYEHHON MTUPAMU/IBI.
Pemathb 3a1aun Ha BBIYHCIICHHE,
CBA3aHHBIE C MUPAMUJIAMH, & TAKKE
3a/1a4M HAa OCTPOEHUE CEUCHHI.
JlaBaThb onpenesgeHue MpU3MsbI,
PACO3HABATH BUJIbI IPU3M,
H300pakaTh NPU3MbI Ha YEPTEXKE.
Haxoauthb miomaas NOJIHON MU
OOKOBOI MOBEPXHOCTH MPU3MBI.
N3yuath cooTHOLIEHUS Diiepa
1151 urciia p€dep, TpaHell v BepIIuH
MHOTOTPaHHHKA.

N3yuyaTh BUJIbI TPaBUIbHBIX
MHOTOI'PAaHHUKOB, UX HA3BAHUS

Y KOJIMYECTBO IPaHEH.
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Brruncnenue 351eMeHTOB
MHOTOI'PaHHUKOB: p€0pa, AMaroHaiu,
yrbl. [Inomaas 60KOBOM MOBEPXHOCTH
Y IIOJIHOM ITIOBEPXHOCTH IIPSAMOMN
IIPU3MBI, IIJIOIAIb OCHOBAHUM, TEOpEMA
0 OOKOBO MOBEPXHOCTH MPSAMOI
npusmbl. [Inomans 60KoBOM
MOBEPXHOCTHU U TOBEPXHOCTH
NIpaBUJIbHOM MMUPAMHU/JIBI, TEOpEMA

0 TUI0IA 11 OOKOBOM MOBEPXHOCTH
YCEYEHHOU UPaMUJIbI

N3yyaTs cumMMeTpUIO
MHOTOTPaHHHUKOB.

OO0BbsSICHATH, KAKHE TOYKHU
HA3bIBAIOTCS CHMMETPUYHBIMU
OTHOCHUTEJILHO JaHHOM TOYKH, IPSIMOU
WJIM MJIOCKOCTH, YTO HA3bIBAIOT
LEHTPOM, OChIO W INIOCKOCTBHIO
CUMMETPUU (PUTYPHI.

IIpuBoaAMTH IpUMeEPHI
CUMMETPUYHBIX QUTYD B APXUTEKTYpE,
TEXHUKE, PUPO/IE.

MopaeaupoBaTh peaibHbIC CUTYaIluU
Ha SI3bIKE TEOMETPHUH, UCCIIECIOBATH
MTOCTPOCHHBIE MOJIEIIH

C UCITOJIb30BAHUEM T€OMETPUUECKUX
MTOHSATHH, UCIIOJIB30BaTh ITOJ00NE
MHOTOTPaHHUKOB

O06BEMBI MHOTOTPAaHHUKOB

[Tonsgatue 00 00bEMe. OOBEM
UPAMUJIBI, TIPU3MBI

AKTYaJIu3upoBaTh HaKThl U METOIBI
IJIAHUMETPUH, PEJICBAHTHBIE TEME.
OO0BbACHATD, KaK U3MEPSIOTCA
00BEMBI TeJ1, IPOBOISI aHATIOTHUIO

C U3MEPEHHUEM TUIOMIAICH
MHOTOYTOJIbHUKOB. POpMYyJIMPOBATH
OCHOBHbBIE CBOWCTBA OOBEMOB.
N3y4aTs, BLIBOAUTH (DOPMYJIbI
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00BEMa MPSAMOYTOJILHOTO
napajuiesenunea, Npu3Mbl

Y IIMPaMU/JIBI.

Boruncasitb 00bEM IpU3MBI

Y IIMPaMHUJIBI TIO UX SJIEMEHTAM.
IpuMeHATH 00BbEM TSI pelIeHUS
CTEPEOMETPUUECKUX 3a1a4 U

JUISL HAXOKICHUSI TEOMETPUUYECKUX
BEJINYMH.

MopneaupoBaTh peajbHbIE CUTyallUH
HAa SI3bIKE T€OMETPUHU, HCCIEA0BATH
IIOCTPOECHHBIE MOJIEIIN

C UCIIOJIb30BAHUEM I'€OMETPUYECKUX
IIOHATUN

[loBTOpEHME: CeueHus,
PACCTOSIHUS U YTJIbI

[TocTpoeHue ceueHuit

B MHOT'OTPAaHHHUKE.

Brruuciienue paccTosiHuin: MEXIy
JIBYMsI TOUKaMH, OT TOYKH J10 IPSIMOU,
OT TOYKH JI0 TNIOCKOCTH; MEXKIY
CKPEIIMBAOIIUMUCS PSIMBIMHU.
Brruncnenune yrioB: Mexay
CKPEIIMBAOIIUMUCS TPSIMBIMH,
MEXKy MPSMOU U TIOCKOCTBIO,
JBYTPaHHBIX YTJIOB, YTJIOB MEXKY
IJIOCKOCTAMU

CTpouTh ceueHnE MHOTOTPAHHHKA
METOJIOM CJIE/IOB.

JlaBaTh onpejaejieHUue PACCTOSTHUS
MeXIy (pUrypamu.

Haxomutb paccTosiHue Mex1y
napaieIbHbIMU MIJI0OCKOCTSAMH,
MEKy TUIOCKOCTBIO U MapaJiieIbHON
e’ pAMOM, MEXKITY
CKPELIMBAIOIIUMHUCS MPSIMBIMH.
CTpoutb JIMHEHHBIN yroa
JIBYT'PaHHOTO yTJia Ha YepTexKe
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MHOTOI'PaHHUKA U HAXOAWUTh €TI0
BCIIMYUHY.

Haxmme YTJIbI MEXKAY INIOCKOCTAMU
B MHOI'OrpaHHHUKax

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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11 KJIACC

HaumenoBanue paznena  [KonuuecTBo OcHoOBHOE coiepKaHue OcHOBHBbIE BUJIBI ICSTEILHOCTH
(Tembl) Kypca 4acoB oOy4Jaronuxcs
Tena Bpatenus 12 Cdepa u map: ueHTp, paauyc, AKTYaJu3upoBaTh (PaKkThl © METOIbI

JMaMETp; IO b TOBEPXHOCTU
cdepsl. B3auMHoe pacnonoxenue
cdepsl U MII0CKOCTH; KacaTellbHas

IUTOCKOCTBD K cpepe; ioaab chepsl.

N3o0paxenue chepsl, mapa
Ha TUTOCKOCTH.
Ceuenus mapa

IUTAHUMETPUH, PEJIEBAaHTHBIE TEME,
NPOBOAMTH AHAJIOTUU.

JlaBaTh onpeneseHus cepsl U 11apa,
uX LIEHTpa, pajauyca, TuaMeTpa.
Onpepeasitb chepy Kak purypy
BpAllICHUS OKPYKHOCTH.
HccaenoBaTh B3aIMHOE
pacnoJioskeHue chepsl U MIOCKOCTH,
IBYX chep, WITICTPUPOBATH ITO

Ha YepTexax U PUCYHKaX.
®opMyTHpPOBATH OIPE/ICIICHUE
KacaTeJIbHOU MIIOCKOCTH K cepe,
CBOMCTBO Y TPU3HAK KACATEIbHOU
IUIOCKOCTH.

3HAKOMHUTBCH C FE01€3MIECKUMU
JUHUSAMH Ha chepe
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[unuaapuyeckas MOBEPXHOCTS,
oOpazyroIue HUINHIPUIECKON
TIOBEPXHOCTH, OCh LIWJIMHIPHIECKON
NOBEPXHOCTH. L[MIuHAp: OCHOBaHMS
1 OOKOBasi MIOBEPXHOCTb,
oOpa3yroias U 0Ch; IIOaab
OOKOBOI U TIOJTHOM MTOBEPXHOCTH.
N3o6paxkenne nuimHapa

Ha IIJIOCKOCTH. PaSBépTKa nuJInHApa.

Ceuenus nuauHpa (MII0CKOCTHIO,
MApAVICITBHON WU
MEePIECHAUKYIIPHON OCH IMJIMHIPA)

OO0BSCHSTH, YTO HA3BIBAIOT
HWJIAHAPOM, HAa3bIBATh €T0 AJIEMEHTHI.
N3yuaTh, 00bSICHATH, KaK OJTYYHUTh
UAJIAHAP MYTEM BpaILCHUS
MPSMOYTOJIbHUKA.

BbIBOAUTEH, HCI0JIB30BATH (DOPMYITBI
JUISL BLIYMCJIEHHS TUIOIIA I OOKOBOM
MOBEPXHOCTH LUJIMHJPA.

N3yuaTs, pacno3HaBaTh Pa3BEPTKY
HAJIAH]IPA.

N300paxkaTh HWIMHIP U €70 CEUEHUS
MJIOCKOCTBIO, MPOXOAIIEH Yepe3 ero
OCh, NapaAJIJIETbHON WIIH
MEPICHIUKYJISIPHON OCH.

HaxoauTh 1uiommagy 3TUX CEUEHUI.
MopaeaupoBaTh pealibHbIC CUTYAI[UH
Ha SI3bIKE TEOMETPHU, HCCIAEA0BATH
MOCTPOEHHBIE MOJICITH

C HCITOJIb30BAaHUEM Ir'€OMETPHUYECKUX
MMOHSITHH

Konunueckast moBepXHOCTS,
00pa3yronme KOHMYECKOM
MOBEPXHOCTH, OCh U BEPIINHA
KOHUYECKOW TOBEPXHOCTH.
Konyc: ocHOBaHue u BepuinHa,
o0pa3ytolas u 0Ch; IJIOMIAdb

OO0BbACHATH, KAaKOE TEJIO HAa3bIBAIOT
KPYTOBBIM KOHYCOM, HAa3bIBATh €r0
DJIEMEHTBI.

N3yuaTh, 00BSACHATH, KaK OJIYYUTh
KOHYC IIYTEM BpallCHUs
MPSIMOYTOJIBHOTO TPEYTOJIbHHKA.
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OOKOBOM U MOJHOM OBEPXHOCTH.
VYceu€HHbll KOHYC: 00pa3yronue
¥ BBICOTA; OCHOBAHUA U OOKOBast
TIOBEPXHOCTb.

H306pa}K€HI/I€ KOHYCa Ha IIJIOCKOCTH.

Pa3BépTrka koHyca.

Ceuenus koHyca (IIJIOCKOCTHIO,
I1apaJujIeIbHONW OCHOBAHUIO,

Y IUIOCKOCTBIO, MPOXOASIIEH
4yepe3 BEPLINHY)

HN300paxkaTh KOHYC U €T0 CEUCHUS
MJIOCKOCTHIO, TPOXOISIIIIEN YEPE3 OCh,
Y IUIOCKOCTBIO, IIEPIEHIUKYIIAPHON
K OCH.

N3yuaTh, pacno3HaBaTh pa3BEPTKY
KOHYCA.

BbIBOAUTEH, HCI0JIB30BATH (DOPMYIIBI
JUTSL BLIYMCIIEHHS TUIOIIA I OOKOBOM
MMOBEPXHOCTHU KOHYCA.

HaxoauThb 1mjo1aau CeYeHuM,
MPOXOISIIIUX Yepe3 BEPIIMHY KOHYCa
WJIA TIEPIICHAUKYIISIPHBIX €T0 OCH.
OO0DBsACHATH, KaKOE TEJIO Ha3hIBAETCS
YCEUYEHHBIM KOHYCOM.

N3yuaTh, 00BACHATH, KaK €T0
MOJIYYUTh ITYyTEM BpAIICHUS
MPSIMOYTOJILHOM TparenuH.
BbIBOAMTH, MPUMEHATH POpMYITy
JUIA BEIYMCIICHHUS IUIOIAa 1 OOKOBOU
MTOBEPXHOCTH YCEUEHHOTO KOHYCa

KomMmOuHarms ten BpammeHus

Y MHOTOI'PaHHUKOB. MHOTOIpaHHUK,
OTHMCAaHHBINA OKOJIO chepsr; chepa,
BIIMCAHHAs B MHOTOTPAHHHUK WJIH

B TEJIO BPAILICHUS

AKTYaJIu3upoBaTh (HaKThl © METOJIBI
IJIAHUMETPUH, PEIICBAHTHBIEC TEME,
MIPOBOJUTH AHAJIOTHH.

Pemiates cTepeomeTpuueckue 3aaaum,
CBSI3aHHBIE C TE€JIAMU BpaLCHHUS,
ITOCTPOEHUEM CEUEHUI TEJ BpAIECHNUS,
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C KOMOMHALMSIMU TeJl BpallleHUs

Y MHOTOT'PaHHUKOB Ha HAX0XK/ICHUE
Tr€OMETPUYECKUX BEITUYUH.
Hcnonb3oBaTes Ipu peLICHUN
CTEPEOMETPUUECKHUX 3a/1a4
IUTAaHUMETpUYECcKHe (HaKkTbl U METO/IbI
3a/1a4M HA BBIYNCIICHUE

Y JJ0OKa3aTeJIbCTBO.

MogaeaupoBaTthb peajabHbIE CUTYallHUH
Ha SI3bIKE TEOMETPUH, HCCIAEA0BATH
MIOCTPOEHHBIE MOJIENN

C UCII0JIb30BAHUEM I'€OMETPUUIECKUX
ITOHATHUN

OO0BEMBI TEN

ITonsartue 00 06éMe. OCHOBHEBIE
CBOMCTBa 00BEMOB TEII.

O0BEM mIIMHIpa, KOHYCA.
O0bEM mapa u mIomaas cQepol

AKTYaJIu3upoBaTh (HaKThl U METOJIbI
TUTAHUMETPUH, PEICBAaHTHBIC TEME,
MPOBOJUTH aHAJIOTHH.

BbIBOAUTD, HCNI0JIB30BATH (DOPMYIIBI
00BEMOB: IPU3MBbI, HUIUHAPA,
MMAPaMUbl, KOHYCa; YCEUEHHOU
MUPAMUIBl U yCEUEHHOTO KOHYCA.
PemaTh cTepeomMeTpuyuecKue 3a1aum,
CBSI3aHHBIC C BBIYMCIICHHEM 00bEMOB.
@opMyTHPOBATH OTIPEICIICHUE
IIAPOBOTO CETMEHTA, IIIAPOBOTO CIIOS,
IIApOBOTO CEKTOPA.
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I[IpumeHATH GOpMyJIBI
JUISl HAXOKIeHUSI 00 BEMOB IIIAPOBOTO
CErMeHTa, IIIapOBOr0 CEKTOpa

[lonoGHBIE TENa B MPOCTPAHCTBE.
CooTHOUIEHUS! MEXAY MIIOIAIMU
MOBEPXHOCTEH, 00bEMaMU MO TOOHBIX
Tel

PemaTh cTepeoMeTprYECKHE 3a1a4H,
CBsI3aHHBIE C 00BEMOM TI1apa

U TUJIOIAIbIO C(EpHI.

MoneanpoBaTh peajibHbIE CUTyallUH
Ha SI3bIKE TEOMETPHUHU, UCCIET0BATh
MOCTPOEHHBIE MOJIECITN

C UCT0JIb30BAaHUEM F€OMETPUUECKUX
TTOHSITUM.

AKTYaJIU3UPoOBATH (HaKThl U METO/IbI
IJIAHUMETPUH, PEJICBAHTHBIEC TEME,
MIPOBOJIUTH AHAJIOTHUHU.

Pemartb crepeoMeTpuuecKkue 3ajayu,
CBSI3aHHBIEC C COOTHOIICHHEM 00BEMOB
Y TIOBEPXHOCTEH MOJJOOHBIX TET

B IIPOCTPAHCTBE.

MopneanpoBaTh peaibHbIEC CUTyallUH
Ha SI3bIKE€ TEOMETPUH, UCCIEA0BATh
MIOCTPOEHHBIE MOJEIHU

C HCTOJIb30BAHUEM T€OMETPUUECKUX
MTOHSTHI
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BexTopbl 1 KOOpAUHATHI
B [IPOCTPAHCTBE

10

BexTop Ha miockocTu
U B ipocTpaHcTBe. CloKeHHe
Y BBIYUTAHUE BEKTOPOB. Y MHOKEHHE

AKTYyaJIu3upoBaTh (HaKTbl © METO/IbI
IJIAHUMETPUH, PEJIEBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTHUU.
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BEKTOpa Ha yucio. PasnoxxeHue
BEKTOPA M0 TPEM HEKOMIUIAHAPHBIM
BekTopaM. [Ipasuiio
napasulesienuIe a.

Pemenue 3amay, CBI3aHHBIX

C IPUMEHEHUEM ITPABUJI IEUCTBUI

C BEKTOpaMH.

[IpsamoyronbHas cucTeMa KOOpJAUHAT
B npoctpancTBe. KoopanHatel
BekTopa. [Ipocrenmme 3a1aumn

B KOOpAMHATAX. YTOI MEXIY
BekTopaMu. CKajsipHOe
MPOU3BEICHUE BEKTOPOB.
Brruuciienue yrioB Mexay npsMbIMA
U TUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJ
IIPU PEIICHUH T€OMETPUYECKUX 3a]1a4

OnepupoBaTh NOHATHEM BEKTOP

B IIPOCTPAHCTBE.

DopMyIHpPOBATH [IPABUIIO
MapAJLIENENNUIENA ITPU CI0KEHUU
BEKTOPOB.

CriaaabiBaTh, BBIYUTATH BEKTOPHI,
YMHOKATh BEKTOP HA YUCIIO.
MN3yyaTb OCHOBHBIE CBOMCTBA ATUX
omnepanui.

JlaBaThb ornpeaeaeHue NpsMOyroJIbHOM

CHUCTEMBbI KOOPJAMHAT B IPOCTPAHCTRE.
BrIpazuTh KOOpAMHATHI BEKTOpA
4yepe3 KOOPAUHATHI €r0 KOHIIOB.
BbiBOAMTE, HCII0JIB30BATH POpMYyTy
JUTMHBI BEKTOPA U PACCTOSIHUS MEXKIY
TOYKAMHU.

Bripa:xkaTh cKansipHOE POU3BEIACHUE
BEKTOPOB Y€pE3 UX KOOPAUHATHI,
BBIYUCIIATDH YTOJI MEXKAY IBYMS
BEKTOPaMH, IByMS [IPSIMBIMHU.
HaxoauTh yroy Mexmay npsiMou

Y TUIOCKOCTBIO, YTOJI MEKY IBYMS
IJIOCKOCTSIMHA aHAJTUTHYECKUMU
METOJaMH.

BriBOAUTS, HCII0JIB30BATH (hopMyTy
paccTOSIHUA OT TOYKH J0 IUTIOCKOCTH
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[loBTOpEHUE, 0000IICHNE 7 OcHoBHbI€ QUrypsl, GakThl, TEOpeMbl | Pemarsb npocreiive 3aaadu
1 CHUCTEMaTU3alMs] 3HAaHUM Kypca IJIaHUMETPHUH. 3aJauu Ha HaXOX/ICHHE JIJIMH U YTJIOB
IUTAHUMETPUU U METOJBI UX B FEOMETPUYECKUX PUTypax,
pELICHHUS. npuMeHsTh Teopemy Iludaropa,
OcHoBHbIE QUTYpBbI, PaKThl, TEOPEMBI | TEOPEMBI CHHYCOB M KOCHHYCOB.
Kypca CTepeoMeTpuH. 3aaaun HaxoauTs r1o1a/ b MHOTOYTOJIbHUKA,
CTEPEOMETPHUH U METOJIbI UX PEIICHUS] | KpyTa.
Pacno3naBaTth noo0HbIE UTYDHI,
HAXOJUTh OTHOIICHUS JJIMH
U IJIOLIAJEH.
Hcnonb30BaTh Mpu pelieHun
CTEpEOMETPUUECKUX 3a]1a4 (haKThl
Y METOJIbI TUIAHUMETPUU
OBILEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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PABOYASA TIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDBb U CTATUCTHUKA»

HOACHUTEJIBHASA 3AIIMCKA

VYueOHuniii kypc «BeposTHOCTP W CTAaTHCTHKa» 0a30BOTO YPOBHS SIBISETCS
MPOJOJDKEHUEM M PA3BUTUEM OJHOMMEHHOrO Y4yeOHOro Kypca ©0a30BOro ypOBHS
OCHOBHOT0 0011ero o0pa3oBaHus. YUeOHbIH Kypc MpeaHa3zHayeH Ajid (pOopMUPOBAHUS
y 00y4aronmxcsi CTaTUCTHYECKON KyJIbTYpbl U IOHUMAHUS POJIM TEOPUH BEPOSITHOCTEH
KaK MaTeMaTH4eCKOro MHCTPYMEHTa Il U3YYEHMs CIydYalHbIX COOBITUH, BEIUYUH U
npoueccoB. Ilpu wu3ydyeHun ydyeOHOro Kypca oOoramarTcs Mpe/CTaBIeHUs
oOy4aromuxcs 0 METO/IaX MCClIeJOBaHUsI U3BMEHUMBOIO MUpPa, pa3BUBAECTCS MIOHUMAaHUE
3HAYMMOCTH ¥ OOIIHOCTHM MAaTE€MaTHYECKHUX METOJOB IMO3HAHUS KAaK HEOTbEeMJIEMOMU
YaCTH COBPEMEHHOT0 €CTECTBEHHO-HAYUYHOT'O MUPOBO33PEHUSI.

Copepsxanue yueOHOro Kypca HampaBJIeHO Ha 3aKpeIyieHUE 3HAHUH, MOJTyYeHHbBIX
npy HM3yYEeHUWH Kypca Ha YpPOBHE OCHOBHOTO o0Imiero oOpa3oBaHHs, U Ha pa3BUTHE
NPEJICTaBICHUN O CIIy4alHbIX BEJIMYMHAX U B3aUMOCBS3SIX MEXKIY HUMHU Ha Ba)KHBIX
npUMepax, CIOKEThl KOTOPBIX MOYEPHHYTHl M3 OKpY)Kariiero mMupa. B pesynbraTe
y oOyvarommxcs JOMKHO  chOpMHpOBATHCS  MpEJACTaBlieHHEe O  Haumbosee
yIOTPEOUTENbHBIX U OOLIUX MAaTEeMAaTHYECKUX MOJEISAX, UCTIOIb3YEMBIX ISl ONUCAHUS
AHTPOMOMETPUUYECKHUX U IEMOTPpapUUECKUX BETUYNH, TOTPEIIHOCTEN B PA3IMYHOTO poja
U3MEpPEHUsX, JJINTEIbHOCTH 0€30TKa3HOM  paboThl  TEXHUYECKUX  YCTPOMCTB,
XapaKTepUCTUK MACCOBBIX SIBJIEHUH U MIPOIIECCOB B OOIIIECTRE.

B cooTBeTcTBMM C yKa3aHHBIMH LENSIMH B CTPYKType Y4YeOHOro Kypca
«BeposITHOCTh M CTAaTHCTHKA» JUIS YPOBHS CPEIHETO 00IIero oopa3oBaHus Ha 0a30BOM
YpOBHE BBIJICTICHBI CJIEAYIOIIME OCHOBHBIE coOJepKaTeiabHble JuHUH: «CiydaiiHbie
COOBITHS M BEPOATHOCTHY, «CiydaliHble BEJIMYUHBI M 3aKOH OOJIBIITUX YHCEI.

BaxHnyio dyactp y4eOHOro Kypca 3aHUMaeT H3yYeHHE TI'€OMETPUYECKOro U
OMHOMMAIILHOTO pACTpee]IeHUI M 3HAKOMCTBO C WX HEMPEPHIBHBIMU aHAJIOTaMU —
MOKa3aTEJIbHBIM U HOPMaJIbHBIM PaclpeaeICHUSIMU.

Conepxanue auHMM «CryyaiiHble COOBITHSL M BEPOSITHOCTU» CIY>KUT OCHOBOIA
Wis  (OPMHUPOBAHUS TMPEJICTAaBICHUA O paclpeiesieHuH BEpOsSTHOCTEH MEeXAy
3HAQYEHUSIMU CIy4YallHBIX BEJIIMYMH, a TakKXe 3Ta JUHUS HeoOxoauma Kak 0a3za
JUIA U3y4YeHUs 3aKOHa OOJNBIIMX 4Yucel — (PYyHAAaMEHTaIbHOI'O 3aKOHA, JEHCTBYIOIIETO
B IpHUpOJIe U OOIIECTBE U MMEIOUIETO MaTeMaTudeckyro (gopmanuzanuio. Cam 3aKoH
OONMBIIMX dYHCEN TMpeJiaraeTcsi B O3HAKOMUTENBHOW (GOpME C MHHUMAIBHBIM
HCIT0JIb30BAaHUEM MAaTEMAaTUYECKOTO (hopMaIn3Ma.

Tembl, cBsI3aHHBIE C HETMPEPHIBHBIMHU CIYYalHBIMUA BEITUYMHAMH, AKIEHTUPYIOT
BHHMAaHUE 00Yy4YaroNIMXCsl HA ONMMCAHUM M U3YUYEHUU CIyYalHBIX SIBJICHUU C MOMOIIbIO
HenpepbhiBHBIX  (PyHKUUNA. OCHOBHOE BHUMAHHE YACISIETCA [OKa3aTeJbHOMY U
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HOPMAaJbHOMY pAacIpelesieHUusIM, TPH OSTOM MPEANONaracTcs O3HAKOMHTEIHHOE
H3ydeHHE MaTepraia 0e3 JoKa3aTeIbCTB MPUMEHIEMBIX (DaKTOB.

OOmee 4YKMCIO YacoB, PEKOMEHIOBAaHHBIX I W3YYCHHS yd4eOHOro Kypca
«BepositHOCTh M cTaTcTHKa» — 68 yacoB: B 10 kmacce — 34 uvaca (1 yac B Hezeno),
B 11 ximacce — 34 gaca (1 gac B HezielIO).

COAEPKXAHUE OBYUYEHUA

10 KVIACC

[IpencraBneHne JaHHBIX C TMOMOIIbKO Tabmmi wu  guarpamMm. CpenHee
apudMeTHIecKoe, MeIMana, HauboJIblllee U HAUMEHbIIIEE 3HAYEHUS, pa3Max, JUCTIEPCHUS
U CTaHJApPTHOE OTKJIOHCHHE YUCIIOBBIX HAOOPOB.

CrnyyaiiHple SKCHEPUMEHTHI (ONBITBI) W CIy4ailHble COOBITHS. JIEMEHTapHbIE
coObIiTUs  (McX0abl). BeposiTHOCTH ciydailHOro coObITHA. bin30ocTh dYacToThl U
BEpPOSTHOCTU COOBITUN. CllydaliHbIE OIBITHI C PABHOBO3MOXXHBIMHU 3JIEMEHTapPHBIMHU
coObITUAMHU. BeposTHOCTH COOBITHI B OMBITAX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH.

Onepaniuu Haja COOBITUAMH: TIepeceueHue, OOBETUHEHHE, MPOTHUBOIIOIOKHbBIC
cobpITus. J{narpammel Ditiepa. @opmysia CI0KEHHUS BEPOSTHOCTEH.

YcCioBHAasT BEPOSTHOCTh. YMHOXKEHUE BEpOATHOCTEH. JlepeBo CiydalHOTO
skcriepuMenTa. @opmyiia moHOM BeposiTHOCTU. HezaBucumblie coObITHS.

KomOunatopnoe mnpaBmwio ymHoxkeHus. IlepectanoBku u Qakropuan. Ywucio
couetanuii. Tpeyronpauk [lackansa. ®opmyna buHoma HeroToHa.

bunapHbiii ciydailHbIi ONBIT (MCIHBITAHWE), yCleX M Heymada. HezaBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX UCTIBITAHUM 10 nepBoro ycnexa. Cepusi He3aBUCHUMBIX
yucneiTanni bepHysu.

Cinyuaiinas BenuunHa. Pacnipenenenue BeposiTHoCTe. Jluarpamma pacnpeaeicHusl.
[Tpumepsl pacnipeieiennii, B TOM YUCIIE, TEOMETPUIECKOE U OMHOMUAIILHOE.

11 KJIACC

UucnoBble XapaKTEPUCTUKHU CIYyYaHBIX BEIMYMH: MATEMaTUUYECKOE OKUJIaHHE,
JUCIEPCUS W CTAaHIAPTHOE OTKIOHEHHWE. [Ipumepsl NpUMEHEHHsT MaTeMaTHUYeCKOro
OXXHMJAHUsS, B TOM YHMCJIE B 3a/1a4ax W3 NOBCEIHEBHOW KW3HU. MareMaTudeckoe
OXXKHMJIaHWEe OWHApHOW CcIydyailHOW BeJMYMHBL. MaremMaTH4ecKoe OXXHAAHUE CYMMBI
CIIy4allHbIX BEJIMYMH. MaTeMaTH4eCKOe OKHMAAHWUE U JUCIEPCUS F'€OMETPUYECKOTO U
OMHOMMAIILHOTO PACTIPEICICHHM.

3aKkoH OOJIBIIMX YUCEN U €r0 Pojb B HayKe, MpUpojse U odiiecTte. BoiOOpoUHbIH
METO]I HCCIENOBAaHUM.

[Ipumepsl  HENMpEpBIBHBIX CIAy4alHbIX BeaW4uH. [loHATME O TIOTHOCTH
pacnpeneneHud. 3ajadd, NPUBOIAIINE K HOPMaJIbHOMY pacnpeneneHuto. [lonstue
0 HOPMAaJIbHOM pacHpeAeICHUH.
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NPEAMETHBIE PE3YJIBTATHI

K koniy o0yuenus B 10 kiacce oOydaromiuiicss HoJy4uT CAEAYIOIINE PEAMETHBIE
PE3YJIbTATHI:

YUTATh U CTPOUTH TAOIUIIBI U TUATPAMMBI;

ONEepUpOBaTh MOHATUAMM: cpefHee apudmeTnueckoe, MeauaHa, HauOoiblIee,
HaMMeEHbLIEee 3HaYeHUe, pa3Max MacCHBa YHCIOBBIX JaHHBIX;

OTIEPUPOBATH MOHATUAMU: CIYYaMHBIN SKCIEPUMEHT (OIIBIT) U ClIydaliHOE COOBITHE,
AJIEMEHTApHOE COOBITUE (PJIEMEHTApPHBIM HCXOJ) CIy4afHOTO OMbITa, HAXOAUTh
BEPOSITHOCTH B OMBITaX C PaBHOBO3MOXKHBIMHU CIy4allHBIMU COOBITHSIMH, HaXOJUTh H
CpPaBHUBATh BEPOSITHOCTU COOBITUHN B U3YUEHHBIX CIyYalHBIX HKCIIEPUMEHTAX;

HaxXoAUTh U (OPMYIHPOBATH COOBITHS: MepeceyeHUue U OOBEAMHEHHE JaHHBIX
COOBITHI, COOBITHE, NPOTUBOMOJIOXKHOE JIaHHOMY  COOBITHIO,  IOJIb30BaThCs
auarpaMMamu Jitiepa u (GOpMyIIol CI0KEeHHUS BEPOATHOCTEN IPU pelIeHUH 3a/1a4;

ONEepUPOBATh MOHATUSMU: YCJIOBHAas BEpPOSTHOCTb, HE3aBUCHUMbBIE COOBITHSA,
HaXOAUTh BEPOSITHOCTH C TOMOIIBIO IMpaBUja YMHOXKEHHUS, C TOMOIIbIO JepeBa
CJIy4ailHOTO OIIbITA;

OPUMEHSATh KOMOMHATOPHOE TPABWJIO YMHOXKEHHS TMpU PEIIeHUWH 3a]ady;

ONEepUPOBATh TMOHATUSIMU: HCMBITAHWE, HE3aBUCUMBIE HCIBITAHUS, CEpUs
UCIIBITAHUM, YCIIEX U Hey/aua, HAXOJUTb BEPOATHOCTH COOBITUN B CEPUM HE3aBHUCHUMBIX
UCIIBITAHUM JI0 TIEPBOTO YyCIeXa, HaXOUTh BEPOSITHOCTU COOBITHI B CEpUU MCTIBITAHUN
bepuymnu;

OIepUpPOBaTh MOHATUSMU: CIIydaiiHasi BEJIMYMHA, paclipe/ielieHue BEPOSTHOCTEH,
auarpaMmMa pacrpeneneHusl.

K xoniry o0yuenus B 11 kiacce oOydaroniniicss mogy4uT CAeAYIONMINUE MPEAMETHBIC
pEe3yIbTaThI:

CpPaBHUBATh BEPOSITHOCTH 3HAUYCHUH CITYYaliHOM BEJIMYUHBI 110 PACTIPEACIICHUIO UITH
C IMTOMOUIBIO JUarpaMm;

ONEPUPOBATH MOHITUEM MATEMATHYECKOTO OKHMAAHUWS, ITPUBOJUTH MPUMEPHI, KaK
MPUMEHSECTCS  MATEMATHYECKOE  OXHUJAHUE  CIyYalHOW  BEJIMYMHBI  HAaXOAUTh
MaTEMaTHYECKOE OKUJIAHUE 110 JTAaHHOMY PacCIpeIeIICHUIO;

UMETh TMPEACTABJICHHE O 3aKOHE OOJBIIUX YHCE;

HMMETH IIPEJACTABIEHNE O HOPMAJIBbHOM PaCIPEICIICHUM.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJACC
HaumenoBanue paznena  |KonuuectBo OcHoBHOE coiepKaHue OcHOBHBbIE BUJIBI ICSTEILHOCTH
(Temnl) Kypca 4acoB o0y4Jaronuxcs
[IpencraBieHue JaHHBIX 4 [IpencraBnenne JaHHBIX C TOMOIIBIO N3BaexaTh nH(oOpMaIHIO U3 TAOIUII
U OIHcaTelIbHasi CTATUCTUKA tabnui u guarpamm. CpenHee U IMarpaMm, MCNOJIb30BaTh TaOJIHIIbI
apupMeTHIEeCKOE, MeIMaHa, U JTMarpamMMbl JJIsI IPEJICTaBICHUS
HauOoJIbIIIee U HAUMCHBIIIEE CTATUCTUYECKUX JIAHHBIX.
3HaYCeHUS, pa3Max, JTUCIIepCHusl, HaxoauTthb onucarenbHbIC
CTaHJapTHOE OTKJIIOHEHUE YHCIIOBBIX XapaKTePUCTUKH TaHHBIX.
HaOOpOB BbiiBUraTh, KpUTHKOBATH TUIOTE3bI
0 XapakTepe caydyalHON M3MEHUHUBOCTU
U omnpenenstonux e€ gaxkropax
CityuyaiiHbI€ OTIBITHI 3 CityyaiiHble SKCIEpUMEHTHI (OMBITHI) BoieasiTh HA IpUMepPax ciydaiiHbIe

U CIy4alHbIE COOBITHSI,
OTIBITHI C PABHOBO3MOXHBIMHU
DIIEMEHTAPHBIMHU UCXOJaMU

U CIy4aliHbIe COOBITHS.
DOnemeHTapHbIe COOBITUS (MCXOBI).
BepositTHOCTH CitydaitHOTo COOBITHS.
BepositHocTH COOBITHII B ONBITAX

C PaBHOBO3MOKHBIMH
AJIIEMEHTAPHBIMU COOBITUSIMU.
[IpakTuueckas padbora

COOBITHS B OTIMCAHHOM CITy4aifHOM
OTIBITE.

@®opmMyJIMPOBATH YCIOBUS POBEICHUS
CJIy4alHOTO OIIBITA.

Haxoauthb BEpOATHOCTHU COOBITUI

B ONBITaX C PABHOBO3MOXHBIMU
HCXOJIaMH.

MopneaupoBaTh OIBITHI

C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
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UCXOJIaMU B XO7I€ TPAKTUICCKOMN
paboThI

Omnepanuu HaJ COOBITUSMU,
CJI0’KEHUE BEPOSITHOCTEN

Onepanuu HaJ COOBITUSIMU:
nepeceyeHre, 00beIMHeHNE COOBITUI,
IPOTUBOIOJIOKHBIE COOBITHS.
Huarpammel Ditnepa. Dopmyna
CJI0’KEHUSI BEPOSATHOCTEN

HUcnonb3oBaTh quarpaMmel Jiepa

U CJIOBECHOE OMHUCAHUE COOBITHI

JU1s1 GOPMYJIUPOBKHU M M300PaKEHUS
00BEIMHEHUS U TTEPECCUCHUS COOBITHIA.
PemaTh 3a1aum ¢ UCTIOJIB30BAaHUEM
(hOopMYyJIBI CIIOKEHHS BEPOSITHOCTEN

Y cil0BHast BEPOSITHOCTb,
JIEpEBO CIIYYAMHOIO OIIbITA,
dbopmyna moaHoM
BEPOSITHOCTH

Y HE3aBUCUMOCTH COOBITUI

VYcnoBHasA BEPOATHOCTh. Y MHOKEHUE
BEPOSITHOCTEU. JlepeBo ciydailHOro
sKcrepuMenTa. @opmyrsa moJHON
BeposTHOCTU. He3aBucumeble coObITHS

PemaTh 3a1aum Ha HAXOXKICHUE
BEPOSITHOCTEN COOBITHIA, B TOM YHUCTIE
YCJIOBHBIX C IIOMOIIBIO JIEpeBa
CIIy4allHOTO OIIbITA.

OnpenensiTb HE3aBUCUMOCTH COOBITUI
o opMyIie U Mo OpraHu3aluu
CJIy4alHOTO OIbITa

DneMeHThl KOMOWHATOPHUKH

KombunaTopHoe mpaBuiio
yMHOXKeHUs. [lepecTanoBKM

u dakroprai. Yucmo coueTaHmii.
Tpeyronbauk [lackansa. @opmyna
ounoma HeroToHa

HUcnonb30BaTh MPaBUIO YMHOXKEHUS
JUTSI TIEPEUYUCTICHUS COOBITHIA

B CJIy4YallHOM OIIBITE.

IHoab3oBaTbest popmyroi

Y TpeyrojapHUKoM llackans

JUIS1 OTIPEICTICHUS YUCila COUeTaHU I
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Cepuu nocienoBaTeNbHbIX
HACIIBITAHAMN

buHapHbIi Cily4alHbIN| ONBIT
(ucipITaHME), YCIIEX U HeyAaya.
HesaBucumeie ucneiranus. Cepus
HE3aBUCHUMBIX UCIIBITAHUM 10 IEPBOTO

Pa30uBaTh C10:KHBIE DKCIIEPUMEHTBI
Ha OT/AEJIbHBIE UCTIBITAHUS.
OcBauBaTh NOHATHS . UCIIBITAHUE,
CEpHs HE3aBUCHMBIX HUCIIBITAHUM.
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ycnexa. Cepusi HE3aBUCHUMBIX
ycnbeiTaHni bepryiu.
[Ipaktuueckas pabota

C UCITOJIb30BAaHUEM 3JIEKTPOHHBIX
Ta0JIHII

IIpuBoaAMTE IPUMeEPBI CEpUN
HE3aBHUCHMBIX UCIIBITAHUMN.
Pemare 3a1a4m Ha nouck
BEPOSITHOCTEN COOBITUI B CEpUU
WCIIBITAHUI 10 IEPBOTO yCIEXa

Y B CEpUSIX UCTIbITAHUN bepHyiun.
N3yyaTs B X0[€ NPaKTUYECKOH
padoTHI C UCTIOJIB30BAHUEM
AIIEKTPOHHBIX TaOJIHUI] BEPOSITHOCTU
COOBITHI B CepUAX HE3aBUCUMBIX
WCTIBITAHU I

CrnydaiiHble BETUYNHBI
U pacrpeesieHus

CinyyaiiHas BeJIMUMHA.
Pacnipenenenue BeposITHOCTEN.
Juarpamma pacnpenenenus. Cymma

" ITPOU3BCACHHUC Cﬂy‘{aﬁHBIX BCIIMYHNH.

[Ipumepsl pacripeneneHuil, B TOM
YHUCJIE TEOMETPUUECKOE
1 OMHOMUATBHOE

OcBauBaTh NOHATHS: CllyyaiiHas
BEJIMYMHA, paclpesiesieHne, Tadaua
pacripefieneHus, Juarpamma
pacrpeaeieHus.

IIpuBoauTH IPpUMeEPHI
pacIpeiesieHni, B TOM YUCIIE
reOMETPUIECKOr0 U ONHOMHUATBHOTO.
CpaBHuUBaTh pacrpeieneHus
CJIy4ailHbIX BEJIUYNH

HaxoauTh 3Ha4YCHUSI CyMMBI

Y MIPOU3BECHUS CIy4YalHbIX BEJIMYHH.
CTpouthb u pacno3HaBaTh
TrCOMETPHYECCKOE 1 OMHOMHUATIBLHOE
pacrpeencHue
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[loBTOpEHUe, 00001IeHHE, 5 OrnucarenbHasi CTATUCTHKA. IHoBTOPATHL N3yUeHHOE
CHCTEMAaTH3aIIUs 3HAHUH CrydaifHbIE OTIBITHI U BEPOSITHOCTH U BBICTPAUBATDh CHCTCMY 3HAHUM
CIy4yalHbIX cOOBITHI. Onepaiuu Haj
COOBITHSAMH. DJIEMEHTEI
KOMOWHATOPUKH, CEPUH HE3aBUCUMBIX
HWCHBITAHUN
OBILIEE KOJIMYECTBO 34
YJACOB I1O ITPOIT'PAMME
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11 KJIACC

HaumenoBanue paznena  |KonuuecTtBo OcHoBHOE coiepKaHue OcCHOBHbIE BUJIBI ICSTEILHOCTH
(Temnl) Kypca 4acoB oOy4Jaronuxcs
MaremaTi4ecKkoe 0xKuJaHne 4 [Tpumepbr npruMeHeHus! OcBauBaTh NOHSATUE MATEMATUYECKOTO

CIy4alHOM BEJIUYHHBI

MaTeMaTUYECKOTO OKHIaHMS
(cTtpaxoBaHue, 10TEPES).
MaremaT4ecKkoe 0KUJaHUE CYyMMBI
CJIy4alHBIX BEJINYMH.
MaremaTnueckoe OxXugaHue
reOMETPUYECKOr0 U ONHOMHAIBHOTO
pacupeneacHuin

O’KHJIaHUSI.
I[IpuBOAUTH 1 00CYXKAATH IPUMEPHI
MIPUMEHEHHS MaTeMaTHYECKOTO
OXKHJIaHWs. BEIaucisaTh
MaTeMaTH4YEeCKOe OXKHIaHUE.
HUcnoab30BaTh NMOHATHE
MaTeMaTH4YECKOTO OKHIAHUS U €T0
CBOMCTBA MpPHU PELICHUHU 3aaY.
HaxoauTsb 110 n3BeCcTHBIM (hOpMYyIIamMm
MaTeMaTH4YEeCKOE 0KUJIaHUE CYMMBI
CJIy4alHbIX BEJIMYMH.

HaxoauTh 110 U3BECTHBIM (OpMYJIaM
MaTeMaTHYECKUE OKHUIaHUS CITyYaiHbIX
BEJIMYUH, UMEIOIIUX T€OMETPUUYECKOE

1 OMHOMUAJIBHOE paCpeeIeHUs
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Jlucniepcus U CTaHIapTHOE
OTKJIOHEHHE CIIy4anHON
BEJIMYMHBI

Jucnepcus u ctaHgapTHOE
OTKJIOHEHHE. [{ucniepcun
Tr€OMETPUYECKOT0 U OMHOMHUATBHOTO
pacrnpenesneHus.

[Ipaktuueckas pabota

C UCIOJIb30BAaHUEM 3JIEKTPOHHBIX
TabJIunIL

OcBauBaTh NOHATHUS: TUCTIEPCHS,
CTaHJIAPTHOE OTKIIOHEHUE CIIYYallHOU
BEJINYUHBI.

Haxomnure qucnepcuto

10 pacIpeiesICHHUIO.

Haxoauts 1o u3BecTHbIM (hopMyiam
JUCTIEPCHUIO TEOMETPUYECKOTO

¥ OMHOMHUAJILHOTO paclpeieeHHs,

B TOM YHCJIE B XOJI€ MPAKTUICCKOU
paboOTHI C UCIIOIB30BAaHUEM
AIIEKTPOHHBIX TaOJIHIL

3aKoH OOIBIINX YHCeT

3akoH 0oibIIMX Yrcen. BeiOopouHbIit
METO]] MICCIICIOBaHUM.

[TpakTrdeckas padora

C UCTIOJIb30BAaHUEM DIICKTPOHHBIX
TaOJINI]

3HAKOMHTBHCS C BHIOOPOYHBIM METO/IOM
WCCJICJIOBAHHUS COBOKYITHOCTH JTAHHBIX.
M3yuaTth B X0/I¢ IPaKTHUECKOH paObOTHI
C MCIIOJIb30BAHUEM DJICKTPOHHBIX
Ta0JIUI] TPUMEHEHHE BEIOOPOYHOTO
METOJIa UCCIIETOBaHUS

HenpepsiBHBIE cityyalinbie
BEJINYMHBI (pacipeiesICH s )

[IpuMepsl HENPEPBIBHBIX CIIYYANHBIX
BeJIMUNH. OyHKIMS IUIOTHOCTU
pacnpenenenus. PaBHomepHoe
pacpeiesieHUe U €ro CBOMCTBA

OcBauBaTh NOHATHS: HENPEPHIBHASA
Cly4aiiHas BEJIMYMHA, HEIIPEPBIBHOE
pacnpeneneHue, GyHKIUS TIOTHOCTH
BEPOSTHOCTH.

IIpuBOAMTH TPUMEPHI HEMTPEPHIBHBIX
CIIyYallHbIX BEJIWUYHUH.
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HaxoauTs BEpOATHOCTH COOBITUI
10 AaHHOW (PYHKLUHU TUIOTHOCTH, B TOM
YHCJIE PABHOMEPHOI'O PACIIPEACIICHUS

HopmainbHoe pacnpenenenue 2 3ajaun, NpUBOASIIME K HOpMaabHOMY | OcBaMBaTh OHATHUS: HOPMAJIBHOE
pacnpenenenuto. yHkuus pacrnpenesieHue.
IJIOTHOCTH U CBOMCTBAa HOPMAJIbHOTO Bo1aeJasTh 10 ONMCAaHUIO CIyYaiiHbIE
pacrpeneseHus. BEJIMYMHBI, PACTIPEICIIEHHBIC
[Ipaktuueckas pabota 10 HOPMAJIBHOMY 3aKOHY.
C UCTIOJIBb30BaHUEM JIEKTPOHHBIX IIpuBoauTh NpUMeEpHI 33724,
TabIIuUIL MPUBOASIIMX K HOPMAJIbHOMY
pactpeneneHuto. HaxoauTe unciioBbie
XapaKTepUCTUKH HOPMAJIBHOIO
pacnpeneneHus 10 U3BECTHBIM
bopmyam.
PemaTnb 3a7aun, CBSI3aHHbBIC
C IPUMEHEHUEM CBOWCTB HOPMAJILHOTO
pacipeiesieHni, B TOM YUCIIE
C UCII0JIb30BAaHUEM IEKTPOHHBIX
TaOJIAILL
IToBTOpEHNKE, 00001IEHNE 19 IIpencraBineHne JaHHBIX C IOMOIIBIO [10BTOPATH N3Yy4EHHOE U BBICTPAUBATH

U CUCTEMATHU3AIUS 3HAHUIN

TaOIMI] U JUArpaMM, OMcaTeIbHas
CTaTUCTHUKA, OIBITHI

C PaBHOBO3MO>KHBIMH
AJIEMEHTapPHBIMHU COOBITHUSIMH,
BBIYHCJICHUE BEPOSITHOCTEH COOBITUI

CUCTEMY 3HAHUU
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C IpUMEHEHUEM (POopMYyIT

U rpa)uyeCKUX METOOB
(koopauHaTHAS TpsiMasi, 1EPeBo,
nuarpamma Dusepa), cirydyaiHbie
BEJIMYMHBI U PACTIPECICHHUS,
MaTEMaTUYECKOE OXKUIAaAHHUE
CIIly4alHOMW BEJIMYMHBI

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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