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OdenepanbHas pabouas mnporpamma Mo ydeOHOMY mpenmeTry «MartemaTukay
(yrnyOnénubiit ypoBeHb) (mpeameTHas obaacts «Matemaruka u nHpopmatukay) (naiee
COOTBETCTBEHHO — MpOrpamMMa Mo MaTeMaTUKe, MaTEMAaTHKa) BKIIFOYACT MOSICHUTEIbHYIO
3aMUCKYy, CoAepkaHue oOydeHHUs, IUIAHUPYEMbIE pe3yJbTaThl OCBOEHHUS IMPOTPAMMBI
10 MaTeMaTHhKe, TeMaTHYECKOe TJIaHUPOBAHHUE.

[TosicHuTenpHAs 3amucKa OTpa)kaeT oOIIUe LETU U 3aJa4i U3YyYeHUs] MaTeMaTUKH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOChUIOK K €€ M3YYEHHIO 00ydYarolIuMucs,
MECTO B CTPYKType Y4YEOHOro IjlaHa, a TaKXe MOJIXOJbl K OTOOpY COAEp:KaHUs,K
OTPENICNICHUIO  TJIAHUPYEMBIX  PE3YyJIbTaTOB U K CTPYKType TEMaTHYECKOTO
TUTAaHUPOBAHUS.

Conepxanue OOy4YeHHUSI PACKpBIBAET COJIEp)KATEIbHBIE JIMHUHM, KOTOPbBIC
npearatoTcs g 0053aTeIbHOr0 M3YyYeHHs] B Ka)JOM KJIacC€ Ha YpPOBHE CPEIHETO
o01rero oOpazoBaHuUs.

[Inanupyembie pe3yiabTaThl OCBOCHHUS MPOTPAMMBI MO MaTEMAaTHKE BKJIIOYAIOT
JUYHOCTHBIC, METalpeJMETHBIC pe3yJbTaThl 32 BECh MEpHOJ] OOydYeHHUS Ha YpPOBHE
cpelHero oo1Iero 00pa3oBaHus, a TakXKe MPEeJIMETHbIE JOCTHRKEHUS 00y4aroulerocs 3a
KaXJIbIH TOJ1 00y4eHHUS.

IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma no maTeMaTuke yriayOia€HHOTO YPOBHS JJisi OOy4aroIUXCsl Ha YPOBHE
cpeaHero oOmiero obOpa3oBanusi paspadorana Ha ocHoBe DPI'OC COO ¢ yuérom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, NPEABABIAEMBIX K MaTEeMaTUYECKOMY
00pa3oBaHUI0, U TPAAMIIMH POCCHUUCKOTO oOpazoBaHus. Peanmzaids mporpaMMebl IO
MaTeMaTUKe 00eCIeuynBaeT OBJIAJICHUE KIFOUEBHIMUA KOMIETEHIIUSIMHU, COCTABIISIOIINMU
OCHOBY [IJIi  CaMOpa3BUTHS W  HENPEPHIBHOIO  00pa3oBaHMsl, 1EJIOCTHOCTh
OOIIEKyNbTYPHOTO,  JUYHOCTHOTO M  [IO3HABATENBHOTO  Pa3BUTUS  JIMYHOCTH
00yJaromuxcs.

B nporpamMme 1o maTteMaTuKe YYTEHbI UJIEW U NoJIokeHUs «KoHLenuu pa3BuTus
MareMaTtudeckoro obOpazoBanusi B Poccuiickoit ®enepamum». B cooTBeTcTBUUC
HA3BaHUEM KOHIICTIIIMM MaTeMaTU4YecKoe oOpa3oBaHUE JIOJDKHO, B YACTHOCTH, periaTh
3amauy obOecrnedeHus HEOOXOAMMOro CTpaHe YHUCiIa O0y4aloluXcs, MaTeMaTH4ecKas
MOATOTOBKA KOTOPBIX JIOCTATOYHA MJIA MPOAOJIKEHUS OO0pa30BaHUSl MO Pa3IMYHBIM
HaIpaBJICHUSIM, BKJIIOYas MPEenojaBaHue MaTEMAaTHKU, MAaTEMAaTUUECKUE UCCIIEIOBAHMS,
paboty B chepe MHPOPMAIIMOHHBIX TEXHOJIOTHA W JIPYTUX, a TAKXKe OOCCIeUCHUS IS
KaXJI0r0 00y4Yaronierocsi BO3MOXHOCTH JOCTHXKEHUSI MaTeMaTUYeCKOW MOJrOTOBKH B
COOTBETCTBHHM C HEOOXOAMMBIM €My ypoBHEM. VIMEHHO Ha peleHue STUX 3aaad
HalleJIeHa MporpamMma Mo MaTeMaThKe yriyoJIEHHOTO YPOBHS.

B snoxy mudpoBoit Tpanchopmarmm Bcex cdep YEIOBEUECKOW AEATEIHbHOCTH
HEBO3MOXXHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM UEJOBEKOM 0e3  Xopouien
MaTeMaTU4eCKOM MOJArOTOBKUA. JTO OOYCIOBJIEHO TEM, YTO B HAIIU JHU PACTET UMCIIO
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CIICLUATIBHOCTEH, CBSI3aHHBIX C HEMOCPEIACTBEHHBIM MPUMEHEHUEM MATEMAaTUKU:U
B c(epe SKOHOMUKH, U B Ou3HECEe, U B TEXHOJOTUUYECKUX O0JacTAX, M JaXKEB
IryMaHUTapHBIX cepax. Takum 00pa3oM, Kpyr 00ydaromuxcs, Jisl KOTOPbIX MaTeMaTHKa
CTAaHOBHUTCS 3HAUYMMBIM MpeaMeToM, (yHAaMEHTOM 00pa30BaHUs, CYIIECTBEHHO
pacmmpserca. B Hero BXoIAT He TOJNBKO OOydaronivecs, IUIAHUPYIONIUNE 3aHUMAThCS
TBOPUYECKOW U HCCIEN0BATEIbCKOM paboTON B 00JacTHM MaTeMaTUKH, MH(DOPMATHKH,
(GU3HKU, DKOHOMHKHA M B JAPYrHX 00JacTsIX, HO U Te, KOMY MaTeMaTHKa HY)XHa JJIs
MCIIOJIb30BaHUs B po(deccusix, He CBA3aHHBIX HEMOCPEACTBEHHO C HEM.

[IpuknaaHas 3HAYUMOCTH MaTEMATUKH OOYCIIOBJIEHA TEM, YTO €€ MpeaMETOM
SBISIIOTCST PyHAAMEHTAJIbHbIE CTPYKTYPhI HAIIETO MUpA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBCHHBIC  OTHOIICHUS, (PYHKIMOHAIbHBIE 3aBUCUMOCTH W  KaTErOpHUH
HEONpeeNEHHOCTH, OT MPOCTEUIINX, YCBAUBAEMbIX B HEMOCPEJICTBEHHOM OIBITE, 0
JIOCTAaTOYHO CJIOKHBIX, HEOOXOAUMBIX JIJISl pa3BUTHS HAYYHBIX U TEXHOJIOTUUECKUX UICH.
be3 KOHKpETHBIX MaTEeMaTHYEeCKHUX 3HAHMHA 3aTPyJHECHO IOHMMaHUEC MPHUHITUIIOB
YCTPOWCTBA M HUCIIOJIH30BAHUSI COBPEMEHHOW TEXHUKH, BOCIPHUITHE W WHTEpIpETaIvs
pa3HoOOpa3HOM  COLMANbHOM, 9SKOHOMHMYECKOW, TMOJUTHYECKOM  uHGOpMAINH,
Manod(PeKTuBHA TOBCEIHEBHAsI MpaKTUYecKas JeATeIbHOCTh. Bo MHOrmx cdepax
npodeccuoHaNbHON JAESITEIbHOCTH TPEOYIOTCS YMEHUS BBITIONHATh PAacU€Thl, COCTaBIATh
QITOPUTMBI, TPUMEHATH (OPMYIIBI, MPOBOJIUTH TEOMETPUYECKUE U3MEpPEHUs U
MOCTPOCHMSI, YUTATh, 00pabaThIBaTh, UHTEPIPETUPOBATH U MPEJCTABIATH HH(DOpMAIHIO
B BUJI€ TAOJIMII, TUarpaMm U rpadMKoB, MOHUMATh BEPOSTHOCTHBIN XapaKTep CIIydailHbIX
COOBITHIA.

OmHOBPEMEHHO ¢ paciupeHreM chep MPUMEHEHUs MAaTEeMAaTUKH B COBPEMEHHOM
oOmiecTBe BCE Oonee BaXXHBIM CTAHOBUTCS MATEMATUUECKHM CTUIb MBIILICHUS,
NPOSIBISIOMIMICS B ONpeaeia¢HHBIX YMCTBEHHBIX HaBbIKaxX. B mporecce u3ydeHUs
MaTEMaTUKA B apceHal MPUEMOB M METOJOB MBIIUJICHUS YEJOBEKAa €CTECTBEHHBIM
00pa3oM BKJIIOUYAIOTCS MHAYKIUS U JISAYKIUSA, 0000IICHNE U KOHKPETH3allHsl, aHAJIU3 U
CUHTE3, KjaccuUKalus U cucTeMarusaiusi, abcrparupoBanue u aHanorus. OOBEKTHI
MaTeMaTUYeCKUX YMO3aKIIOUCHUM, TpaBWiIa HX KOHCTPYMPOBAHHUS PACKPBHIBAIOT
MEXaHU3M  JIOTHYECKHUX  TOCTPOCHUN,  CHOCOOCTBYIOT  BBIPAOOTKE  YMEHHS
dbopmynupoBaTh, 00OCHOBBIBATh M JIOKA3bIBaTh CYXXIEHHUSA, TEM CaMbiM (OPMUPYIOT
JOTUYECKUNA CTUIh  MBIIUIEHUs. Bemaymas poib  NPUHAMICKUT MaTEMaTHKE
B (OpMHUPOBAHUN AITOPUTMUYECKON KOMIIOHEHTHI MBIIIUICHUS] W BOCTIUTAHUN YMEHUU
JEHCTBOBATh 1O 3aJaHHBIM  aJTOPUTMaM, COBEPIICHCTBOBATh W3BECTHBIE W
KOHCTPYHpOBaTh HOBBIE. B mporecce pemieHust 3ajad — OCHOBBI JJIsl OpTaHU3AINH
y4eOHOW JESTENBbHOCTH Ha YypOKax MaTEeMaTUKU — Pa3BUBAIOTCSA TBOpUYECKas U
MIPUKJIAHAS] CTOPOHBI MBITILICHUS.

OOyueHne maTeMaTUke AAET BO3MOXKHOCTh Pa3BUBaTh y OOyYalOlIMXCS TOYHYIO,
palMOHATIbHYI0O U MH(DOPMATUBHYIO pedb, YMEHHE OTOMpaTh HamOoJiee MOAXOJSAIINE
SI3BIKOBBIC, CHMBOJMYECKHE, TpapUUYECKHUE CPEACTBA IS BBIPAKCHUS CYXKICHUU H
HaTJISTHOTO WX MPEACTABICHHUS.
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Heo06xoauMbpIM KOMITIOHEHTOM OOIIed KyJIbTYphl B COBPEMEHHOM TOJIKOBAHUU
ABJIAETCS 0011lee 3HAKOMCTBO C METOJaMU NTO3HAHUS JE€HCTBUTENBHOCTH, MIPEICTABIICHHE
O TpeIMeTe U METOJe MAaTeMaTUKH, €ro OTIUYHUSAX OT METOJOB E€CTECTBEHHBIX U
TYMaHUTApHBIX HAyK, 00 OCOOCHHOCTSX NPUMEHEHUS MaTeMAaTHUKU IS PEIICHUS
Hay4YHBIX U MPUKIAIHBIX 3a/1ad. Takum oOpa3oM, MaTeMaTUYECKoe 00pa30BaHNe BHOCUT
CBOI1 BKJIaJ] B GOpMHUpPOBaHUE OOILIEH KYJIbTYphI UEOBEKA.

N3yuyenue MareMaTUKH CHOCOOCTBYET ASCTETUYECKOMY BOCHHUTAHHUIO YEIOBEKa,
MMOHUMAHHMIO KpPAacOThl W U3SIIECTBA MATEMAaTUYECKUX PACCYXKICHHUM, BOCHPUITHIO
reoOMETPUUECKUX (OPM, YCBOCHUIO UIEH CUMMETPUH.

[IpuoputeTHpiMu 1ensIMU 00yueHus: MmatemaTtuke B 10 kimaccax Ha yrayOn€éHHOM
YPOBHE MPOJI0JIKAIOT OCTABATHCS:

dbopMupoBaHuE IEHTPATbHBIX MAaTEMAaTHYECKUX TOHSATUNM (YUCIIO, BEJIMYMHA,
reomeTpuueckas (¢urypa, TMepeMeHHas, BEPOATHOCTb, (YHKIMSA, MPOU3BOIHAS,
UHTETrpall), 00ECIeYNBAIOIINX TPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MaTEeMAaTHIECKOTO
o0Opa3oBaHus 00y4aIOLUXCS;

NoJIBe/IeHHe OOy4YaloIMXCs Ha JOCTYIMHOM JJii HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMAaTHUKUA U OKPYKAIOIIEro MUpa, TOHUMAHUIO MATEMAaTHKN KaK YacTH
oO11el KyJlIbTYphl YEJIOBEUECTBRA;

pa3BUTHE MHTEIUIEKTYalbHBIX W TBOPUYECKHX CIOCOOHOCTEH 0Oydaroumxcs,
NO3HABATENIbHON aKTUBHOCTH, UCCIEAOBATEIBCKUX YMEHUN, KPUTUYHOCTH MBIIUICHUS,
MHTEpECA K U3YUCHUIO MAaTEMATUKHU;

dopMupoBanue (YHKIMOHATBLHOM MaTEMaTHYECKOM TpaMOTHOCTH: YMEHUS
pacro3HaBaTh MAaTEMaTUYECKHE AacCHEeKTbl B PEATbHBIX JKU3HEHHBIX CHUTYalUSIXU
OpU HW3YYEHUW JIPYTHX Yy4eOHBIX TPEAMETOB, NPOSABICHHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OopMyaupoBaTh HX HAa S3bIKE MaTeMaTUKH U  CO3/1aBaTh
MaT€MAaTHYE€CKUE MOJIEIU, NPUMEHATh OCBOEHHBI MaTeMaTUYECKHI ammapar s
peuIeHns MPaKTUKO-OPUEHTUPOBAHHBIX 3aJay, HWHTEPHPETHUPOBATh M OLICHUBATH
MOJIYYEHHBIE PE3YJIbTATHI.

OCHOBHBIMH JIMHUSAMH COJiepKaHusg MaremaTuku B 10 Kimaccax yriyOJIEHHOTO
ypoBHS sBIsAIOTCS: «YUucina W BBIUUCIHCHHS», «AnreOpa» («Anrebpanyeckue
BBIpaKEHUsD», «YPAaBHEHHUS M HEPABEHCTBa»), «Hauama MaremaTHyecKoro aHaiuzay,
«l'eometrpus» («['eomerpuyeckue ¢Gurypel W HUX CBOicTBa», «l3Mmepenue
F€OMETPUYECKUX BEIHYHUH»), «BeposTHOCTh U cTaTucTUKa». JlaHHBIE JHUHUU
Pa3BUBAIOTCA MapaiesIbHO, KaXK/1asi B COOTBETCTBUU C COOCTBEHHOM JTIOTMKOM, OJJHAKO HE
HE3aBUCHMO OJIHA OT JIPYIOi, a B TECHOM KOHTAKTE U B3aumozaenucTesuu. Kpome 3toro,ux
OOBEUHSET JIOTHYECKAsh COCTABJISIONIAs, TPAAWIIMOHHO TPHCYIIas MaTeMaTUKe |
MPOHU3bIBAIOIAS BCE MaTeMaTUYeCKHUE KypChl M COJEpKaTelbHblE  JIMHUU.
ChopmymupoBannoe Bo @PI'OC COO TtpeboBaHUE «yMEHHE OMEPUPOBATH MOHATUSIMH:
ompeNiesieHne, aKkCuoMma, Teopema, CIIeJICTBHE, CBOMCTBO, MPHU3HAK, J10KA3aTEIbCTBO,
PaBHOCUJIbHBIE bopMyIHPOBKHY, yYMEHUE dbopmyIUpoBaTh oOpaTtHoe "
MPOTUBOMNOJIOKHOE  YTBEPXKIEHUE, MPUBOJUTH MHPUMEPhl U KOHTPHPUMEPHI,
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HCIIOIB30BaTh METOJ| MAaT€MAaTU4YECKOM WHAYKIUH, IPOBOJMTH JOKA3aTEIIbHBIC
paccyKIeHusT IpU pENIeHWHM 3a74a4, OLCHUBATh JIOTUYECKYIO IPABUJIBHOCTD
paccyKIeHU» OTHOCUTCS KO BCEM Y4YEOHBbIM Kypcam, a ()OpMHPOBAHUE JIOTHUYECKUX
YMEHHUI pacrpeensercss Mo BCeM rojaM OOy4YeHHs Ha YPOBHE CpEeIHEro oOIIero
oOpa3zoBaHus.

B cootBerctBuu ¢ ®I'OC COO marematuka siBAsIETCS 00s3aTENIbHBIM MPEIMETOM
Ha JIaHHOM YypoBHE oOpa3zoBaHus. Hacrosimelt mnporpamMmMoil Mo MaTeMaTHKe
IpeaycMaTpUBaeTcsl M3ydyeHue ydeOHoro mnpenmera «Maremartuka» B paMKax TpEX
y4eOHBIX KypCOB: «Asredpa U Havaja MaTeMaTHUECKOro aHaiuu3a», «I'eoMeTpusi»,
«BeposaTHOCTh U cTatucTHKa». @OPMUPOBAHKE JTOTHUECKUX YMEHUM OCYIIECTBIISIETCS HA
OPOTSKEHUU BCEX JIET OO0ydeHUusT Ha YpOBHE cpeaHero ooOiiero oOpa3oBaHMs,a
AJIEMEHTHI JIOTUKU BKIIFOUAIOTCS B COJEPKaHUE BCEX HA3BAHHBIX BBILIE YUEOHBIX KYPCOB.

OO1iee KOMMYECTBO 4YacoB, HAINpaBICHHBIX HA M3yYyeHUE MaTEeMaTUKU Ha
yriuyoneHHoM yposre — 544: B 10 kinacce — 272 vaca (8 yacoB B He/ielno),
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IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI
IHO MATEMATHUKE HA YPOBHE CPEJIHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

1) rpaIaHCKOro BOCIMTAHUSI:

C(OPMHPOBAHHOCTh TPAKIAHCKOW TMO3HMIMU OOYyYaroIIerocsi Kak aKTUBHOTO W
OTBETCTBEHHOT'O YJIEHa POCCHUCKOTO OOIIECTBA, MPEACTABICHHE O MaTeMaTHYeCKUX
OCHOBaX ()YHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYP, SIBICHHIA, IPOIIETYP TPAXKITAHCKOTO
ob1recTBa (BBIOOPHI, OMPOCHI U JIPYroe), YMCHHUE B3aMMOJICHCTBOBATh C COLUAILHBIMU
MHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIIUSIMHU M HA3HAUCHUCM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSI:

c(OPMHPOBAHHOCTh POCCHUMCKOM Tpa)KJaHCKOM MJEHTUYHOCTH,  YBAKECHHS
K NPOUUIOMY M HACTOSILEMY POCCUHMCKOM MaTEMaTHKH, LEHHOCTHOE OTHOLIECHUE
K JOCTH)KEHHUSIM POCCHICKMX MAaTEMAaTHKOB M POCCUHCKOM MAaTeMaTHYECKOW IIKOJIBI,
UCIIOJIb30BaHHUE ATUX JOCTHXKEHUHN B IPYTUX HAYKaX, TEXHOJOTHIX, chepax IKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa, CHOPMHUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, AITHYECKOr'O0 TIOBEJEHHUS, CBA3AHHOTO C MPAKTUYECKUM
NPUMEHEHHEM JOCTHKEHUN HAyKU U JEATEIbHOCTBbIO YUEHOTO, OCO3HAHHE JIMYHOTO
BKJIJ]a B IOCTPOEHUE YCTONYMBOTO OYAyIEero;

4) 3CTeTHYECKOTr0 BOCITUTAHMSA:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKJIIOYas JCTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PEIICHHH, PACCYKICHHUM, BOCIPUUMUYHUBOCTHK
MaTE€MAaTHYECKUM aCMEKTaM Pa3Iu4YHbIX BUJIOB UCKYCCTBA;

5) ¢pu3nUecKoro BOCIUTAHUS

c(OpPMHPOBAHHOCTh YMCHHUS NMPUMEHATh MAaTEMAaTHYCCKHE 3HAHUS B HHTEpecax
3I0pPOBOTO M 0Oe€30macHOro ooOpa3a »KW3HH, OTBETCTBCHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (370pOBOC MHTAHUE, COAJaHCUPOBAHHBIA PEKHUM 3aHATHH W OT/BIXa,
perynsipHas Gu3UYecKas akTUBHOCTD), (PU3NYCCKOES COBEPIICHCTBOBAHUE MPHU 3aHATHUAX
CHIOPTHBHO-030POBHTEIBLHON JEATCIHHOCTHIO;

6) TPyA0BOT0 BOCTIMTAHHSA:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYIONIOOWS, HHTEPEC K Pa3TMIHBIM
chepam mpoPeCCHOHAIBHON EATEeIbHOCTH, CBS3aHHBIM C MAaTeMaTHKOW U €
MPUJIOKEHUSIMU, YMEHHE COBeplIIaTh OCO3HAHHBIM BbIOOp Oynyumied mnpodeccuu u
peann30BBIBAaTh COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI, TOTOBHOCTh M CIOCOOHOCTHK
MaTeMaTU4eCcKOMY OOpa30BaHUIO M CaMOOOPa30BAHUIO Ha MPOTSIKEHUU BCEU >KU3HH,
FOTOBHOCTh K AKTUBHOMY YYaCTHUIO B PEIICHUM MPAKTUYECKUX 3aJlady MaTeMaTUYECKOU
HaIpaBJICHHOCTH;
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7) IKOJIOrHY€eCKOr0 BOCIIUTAHMS :

c(OPMHPOBAHHOCTH KOJOTHUECKON KYIbTYPbI, IOHUMAHUE BIMSHUSA COLUAIBHO-
HSKOHOMHYECKHUX MPOIIECCOB HA COCTOSHUE MPUPOTHON U COIHATBLHON CPE/Ibl, OCO3HAHUE
r100abHOTO XapakTepa JKOJOTHYECKHX MpoOJIeM, OpHEHTAalMs Ha IPUMCHEHHE
MaTeMaTHYECKUX 3HAHMU JUIA pEIIeHHs 3adad B 00JacTH OKpY’KaloIield Cpemsl,
IUTAHUPOBAHME MOCTYIIKOB M OIIEHKH MX BO3MOKHBIX IOCJIEACTBHH IS OKpPYKaromICi
CpeIbl;

8) HeHHOCTH HAYYHOT0 TIO3HAHMSI:

cOPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO
pasBUTHS HAYKH U OOIIECTBEHHOMN MPaKTHKH, IIOHMMaHUE MaTeMaTHYECKOM HAyKH Kak
cephl YeT0BEUECKON AeITEIBHOCTH, ITAOB €€ PAa3BUTUS U 3HAYUMOCTH IS Pa3BUTHS
[MBHJIM3AIMH, OBJIAJICHHE S3BIKOM MAaTeMaTHKH M MaTEeMaTHYEeCKOH KyIbTypOol Kak
CPEACTBOM  IIO3HAHHSA  MHpa, TOTOBHOCTh  OCYIIECTBIATH  HPOEKTHYIO |
HCCIIEI0OBATEIBCKYIO JEATEILHOCTh HHINBHIYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATbBI

B pe3ynbrare u3ydeHHs MaTeMaTUKH HAa YPOBHE CpPEAHEro oOuIero oOpa3oBaHUs
y oOywaromerocs OyayT cHOpMUpOBaHBI MO3HABATENIbHbIE YHUBEpCAIbHbIE y4eOHbIE
JEUCTBUSI, KOMMYHUKAaTUBHbIE YHUBEpCAIbHbIE YyueOHBIE [EUCTBUSI, PETYJISTUBHBIE
YHUBEpPCAJIbHbIE YUeOHbIE IEUCTBHS, COBMECTHAS JESATEIHHOCTD.

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHbIE YUeOHbIe NeiCTBHUSA
ba3oBble Jiornyeckue 1edcTBuA:

BBISIBJISIT W XapaKTEpPU30BaTh CYIECTBEHHbIE TMPU3HAKK MaTEMaTUYECKHUX
O00BEKTOB, TOHATHI, OTHOIICHUH MEXIy MOHATUSIMH, (OPMYIUPOBATH OMpPEICICHUS
MOHSITHI, YCTaHABIMBATH CYIIECTBEHHBIM MpPHU3HAK KIACCHU(PUKAIMM, OCHOBAHMS JJIS
0000ITIeHNS ¥ CpaBHEHHUS, KPUTEPHUHU ITPOBOJUMOTO aHAJIN3a;

BOCIIPHUHUMATh, (POPMYIUPOBATH M IPEOOPA30OBBIBAThH CYXKIICHUS: YTBEPIUTEIHHBIC
U OTpUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

BBISIBIISIT MATEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W IPOTUBOPEUUS
B (akrax, MaHHBIX, HAOMIONEHUAX U YTBEPKICHUAX, MpeasiaraTh KPUTEPUH JJIs
BBISIBJICHHS 3aKOHOMEPHOCTEW U TPOTUBOPEUHNIA;

Jie7aTh BBIBOJIBI C MCTIOJIB30BAHUEM 3aKOHOB JIOTUKH, IEYKTUBHBIX U MHYKTUBHBIX
YMO3aKJIOYEHUH, YMO3AKIIOUCHUN IO aHAJIOTHH;

MPOBOJIUTh CAMOCTOSITEIBHO JIOKa3aTEIbCTBA MATEMAaTUYECKUX YTBEPKACHUN
(OpsiMble W OT MPOTUBHOIO), BBICTPAaMBaTh apPryMEHTAI[MI0, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CY>KJICHUS U BHIBOIBI;

BBIOMpATh CcOco0 penieHus yueOHOM 3ajauu (CpaBHMBATh HECKOJIBKO BApUAHTOB
peuieHus, BeIOUpaTh Hanbojee MOAXOASIIINN ¢ y4€TOM CaMOCTOSITEILHO BBIJICJICHHBIX
KPUTEPUEB).
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Bba3oBble ucciiefoBarebCKHe 1eHCTBUSA:

WCIIOJBb30BaTh BOIMNPOCHI KAaK MCCIEAOBATENIbCKUM HWHCTPYMEHT IO3HAHUS,
dbopMynHUpoBaTh BOMPOCH], PUKCUPYIOIIUE MPOTUBOPEUHE, MPOOIEMy, YCTaHABIMBATh
HMCKOMOE€ U JJaHHOE, (POPMUPOBATH TUIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIUI0, MHEHUE;

MPOBOJINTh CaMOCTOSITENIbHO CIUIAHUPOBAHHBIM JKCIMEPUMEHT, UCCIEIO0BAHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTH4YeCKOro oObeKTa, SIBJIEHUs, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00bEKTaMU, SIBICHUSIMU, MTPOIIECCAMU,

CaMOCTOSITEIbHO (HOPMYNIHpPOBATH OOOOIIEHUS M BBIBOABI IO pe3yjibTaTaMm
POBEAEHHOTO HAOJIOACHUS, UCCIICIOBaHMsI, OIICHUBATh JOCTOBEPHOCTH IMOJYUYEHHBIX
PE3yNIbTATOB, BHIBOJOB M 0000IIEHNUI;

MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHUE TMpollecca, a TakKe BBIJBHUIaTh
PEANOJIOKEHHUS O €r0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ nnpopmanmeii:

BBISIBIIATH 1eUIIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOIUMBIX JJIsl OTBETA HA BOTIPOC
U JJIsl PEIICHUS 3a/1a4H;

BLIOMpaTh WH(OOPMALMI0 W3 KMCTOYHHKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATH,
CHUCTEMATH3UPOBATh M HHTEPHPETUPOBATH HWH(OPMAILMIO Pa3IWYHBIX BUIO0B U (HopM
peICTaBICHUS;

CTPYKTYpPHpPOBaTh HMHQPOpPMALIMIO, TPEJACTaBIATh €€ B pa3IMYHbIX (popmax,
WLTIOCTPUPOBATH TpadUUECKH;

OLICHMBATh HAAEKHOCTh MHPOPMALMHU O CaMOCTOATEIHHO C(HOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKaTHUBHBIE YHUBEpPCAJbHbIe yuyeOHbIe JeCTBUSA:

BOCIIPUHUMATh U (OPMYIHPOBATH CYXKIEHUSA B COOTBETCTBUU C YCIOBUAMH
U 1EeJSIMU OOIIIEHNs, ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JAaBaTh MOSACHEHMS MO X0y PEHICHUS 3aJadl, KOMMEHTHUPOBAThH
MIOJIYYEHHBIN PE3yibTarT;

B XOJie OOCYXIEHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIA€MOH TEMBI,
mpoOJIeMBbl, pelIaeMon 3a/lauu, BHICKA3bIBATh UJCH, HAICJICHHBIC HA TIOUCK pEIICHUS,
COTOCTAaBISATh CBOM CYXACHUS C CYXICHUSMU JAPYTUX YYACTHUKOB JHAJOra,
OOHapy>XKHBaTh Pa3IMYUE M CXOJICTBO MO3UIIUN, B KOPPEKTHOU popme hopMynrpoBaTh
pa3HOTJIacHs, CBOU BO3PAKEHUS;

MPEACTABIATh PE3yJAbTaThl PEMICHUS 3a7a4d, SKCIEPUMEHTa, WCCICIOBAHUS,
MPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUICHHS C YYE€TOM 3a7a4
MPE3EHTAIMU U OCOOEHHOCTEH ayTUTOPHUH.

PeryasiTuBHbIe YHHBepCaJbHble yUeOHbIE 1eiiCTBUSA
Camoopranuszanus:

COCTaBJIAITh IUIAH, AJITOPUTM PELICHUS 3a]1a4M, BHIOMPATh CLIOCO0 PELIEHUs C YUETOM
UMEIOIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUpOBaThb U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUMN ¢ yUETOM HOBOW MH(MOPMALIUH.
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CaMOKOHTPOJIB:

BJIaJICTh HaBBIKAMM IMO3HABATENILHOW pedreKkcur Kak OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUM M MBICIUTEIBHBIX TMPOIECCOB, HX pe3yJbTaTOB, BIAJIETh CIOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJII MpoLecca W pe3yibTaTa PELICHHs MaTeMaTH4eCKOU
3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IpU PEUICHUM 33/1a4H,
BHOCUTh KOPPEKTUBBI B JESATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJICHHBIX OIHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBUE pE3yJibTaTa ILEJIH U YCIOBHUSAM, OOBICHATH MPUYHHBI
JOCTH>KEHUS WM HEJIOCTHKEHUS PE3YJIbTATOB JIEITEIIbHOCTH, HAXOAUTh OIMOKY, 1aBaTh
OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITEJIbHOCTD:

MIOHUMATh W UCTIONB30BATh MPEUMYIIECTBA KOMaHTHOW U HHIUBUAYATHHON paOOTHI
Npyd pelieHnd Y4eOHBIX 3a/Jad, NPUHUMATh IIeJb COBMECTHOH JESATEIBHOCTH,
IUIAHUPOBAaTh OPTaHM3AIMI0 COBMECTHOW paboThl, pacmpeneisiTh BHUILI pPadoT,
JIOTOBapHUBaThCS, OOCYKJAaTh MpoOIecC M pe3yiabTaT padoThl, 0000maTh MHEHUS
HECKOJIbKHUX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opMmax paboTel (0OCYXIeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIOIHITH CBOIO YaCTh pa0OThl M KOOPJAUHUPOBATH CBOU
JEUCTBUS C APYTUMH WICHAMU KOMaH/bl, OIIEHUBATh KAYECTBO CBOET0 BKJIAJa B OOIIUIA
OPOIYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICHUCTBUSI.

IlpeamMeTHBIe Ppe3yJbTaThl OCBOCHUsA deaepaabHOil pabdodeil MpOorpaMMBIIIO

MaTeMaTUKE MPEJCTaBICHBI 10 ToJlaM 00yYeHHUs B paMKaX OT/AENbHBIX YU4EOHBIX KypCOB
B COOTBETCTBYIOLIMX pa3jesax HaACTOSALIEH IPOrpaMMbl.

10



OdenepanpHas padbouas nporpamma | Marematuka. 10—11 kmaccer (yriyOia€HHBIA ypOBEHB)

OEAEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

HOACHUTEJIBHASA 3AIITMCKA

VYueOHbIil Kypc «Anredpa U Havyajla MaTEMaTUYECKOTO aHaIN3ay SBIISETCS OJHUM
13 HauOoJiee 3HAYMMBIX B IPOrpaMME CpEIHEro oOIIero 0o0pa3oBaHUs, MOCKOJBKY,
C OJIHOW CTOPOHBI, OH OOECHeUYMBAET MHCTPYMEHTAIbHYIO 0a3zy Uil M3Y4YeHHUS BCEX
€CTEeCTBEHHO-HAYUYHBIX KYpPCOB, a C JPYrol CTOPOHBI, (DOPMUPYET JOTUYECKOE U
a0CTpaKTHOE MBINIJIEHHE OOYYaloIUXCSI Ha YypOBHE, HEOOXOIUMOM JJIsi OCBOCHUS
uH(OpMaTUKH, OOIECTBO3ZHAHUS, WCTOPUHU, CJIOBECHOCTH U JPYyTrUX JUCIHUILIIUH.
B pamkax pgaHHOro y4eOHOro Kypca oOOydYarouIuMecsi OBJAJEBAIOT YHUBEPCAIbHBIM
S3bIKOM  COBPEMEHHOM  Hayk, Koropas (QopMyiaupyeT CBOM  JIOCTHIKEHUS
B MaTeMaTH4eckon popme.

VY4eOHbI Kypc anreOpbl U Hauaja MaTeMaTUYECKOTO aHAIM3a 3aKIaIbIBA€T OCHOBY
JUISL YCHEITHOTO OBJIQJICHUs] 3aKoHAaMU (U3UKH, XUMHUHU, OWUOJIOTUU, TIOHHUMAHUS
OCHOBHBIX TEHJEHIIUA Pa3BUTUS IKOHOMHUKH M OOIIECTBEHHOW >KU3HM, IO3BOJISCT
OPUCHTHPOBATLCS B COBPEMEHHBIX ITM(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO MCIOJIb30BaTh UX JIJIS alibHEHIIero o0pa3oBaHus U B TOBCEIHEBHOM KU3HU.
B To &e Bpems  oBiajeHue  aOCTPaKTHBIMH ¥ JIOTHYECKH CTPOTUMHU
KOHCTPYKIMSIMU aireOpbl U MaTeMaTUYeCKOro aHalii3a pa3BUBAET YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATh UCTUHHOCTH, JOKA3bIBATh YTBEPKIECHUAC ITOMOIIBIO
UHAYKIIMU U PacCyXKJaTh JAEAYKTHBHO, MCIIOJIb30BaTh 0000IIEHNEe U KOHKPETU3AIIHIO,
abcTparupoBaHue U aHaJIOTHIO, dbopmupyet KpEaTUBHOEU KPUTUUYECKOE
MBIIILICHHE.

B xone uzydenus yueOHOro Kypca «Anrebpa u Hadyajia MaTEMaTHYECKOTO aHATTN3a»
oOy4aromuecs MoJIy4aroT HOBBIN OMBIT PEIICHUs] MPUKIAIHBIX 33724, CAMOCTOATEILHOTO
NOCTPOEHUSI MAaTeMaTUYECKHX MOJEJNEH peajbHbIX CUTyallUid, WHTEpIpETAlUU
MOJIYYEHHBIX PELICHHM, 3HAKOMSTCS ¢ MPUMEpaMH MaTEeMaTUYECKUX 3aKOHOMEPHOCTEM
B IIPUPOJIE, HAYKE U HUCKYCCTBE, C BBLAAIOIIMMHUCS MAaTEMAaTUYECKUMU OTKPBITUAMU U HX
aBTOpaMH.

VY4eOHnbIit Kypc 00J1aJaeT 3HAYUTEIbHBIM BOCTIUTATEILHBIM MTOTEHITUAIOM, KOTOPBINA
peanm3yeTcss Kak depe3 y4deOHBIM Marepual, CHOCOOCTBYIOMIMN (HOPMUPOBAHHUIO
HAyYHOTO MHPOBO33PEHUS, TaK U 4epe3 crennuuKy yueOHOM qesTeTbHOCTH, TPeOyIoei
MPOJIOKUTENIBHON KOHIIEHTPAIMM BHUMAHMS, CaMOCTOSITEIbHOCTH, AKKYPaTHOCTH H
OTBETCTBEHHOCTH 3a MOJYYECHHBIA pe3yJIbTarT.

B ocHoBe Merommku oOydeHus anreOpe W HavajaM MaTEMaTHYECKOTO aHaIn3a
JIEKUT ACATETbHOCTHBIN MPUHLIUN 00yUYEHUS.

B cTpykType ydeOHOro kypca «AnredOpa u Hauajga MaTEeMaTUYECKOTO aHaIM3a»
BBIJICJICHBI CIIEAYIOIINE COACPKATEIIbHO-METOIUYECKUE TUHUN: «HrCTa U BBIYUCICHUS,
«Dyukuuu u rpadpuxkn», «YpaBHEHUS U HepaBeHCTBa», «Hauanma mMaremaTuueckoro
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aHanuza», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE COJIEpKATEIbHO-METOIUYECKUE
JMHUU W3Y4YaloTCs HA MPOTSHKEHUU JBYX JIET OOyUeHHsS Ha YPOBHE CPEIHEro OOIIero
o0pa3oBaHus, €CTECTBEHHO JOMOJHSAS APYr Apyra U MOCTENEHHO HACHIIIASICh HOBBIMU
TeMaMHu U pazjenamu. J[aHHbI y4eOHBIH KypcC SIBISICTCS MHTETPATUBHBIM, MOCKOJBKY
o0beIUHSIET B ce0e coAepKaHNEe HECKOJbKUX MAaTeMaTUYECKUX TUCIUIUIMH, TAaKUX Kak
anredpa, TPUrOHOMETPHSI, MATEMATUUECKHUM aHAIN3, TEOPUSI MHOKECTB, MaTeMaTHUueCKast
noruka u apyrue. [lo mepe Toro kak oOydaromuecs OBJIaJEBalOT BCE 0oJiee MUPOKUM
MaTeMaTH4YeCKUM  amnmapaTtoM, y HHX  [OcCJefoBaTeabHO  (opMmMupyeTcs U
COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTUYECKYH) MOJENbh PEaJbHOM CHUTYallWH,
NPUMEHATh 3HAHUSI, TOJYYCHHBIE NPH HM3YYCHUU YUeOHOro Kypca, IJis pelieHus
CaMOCTOSATENILHO  C(OPMYJTMPOBAHHOW  MaTeMaTH4YecKod  3ajaud, a  3areM
UHTEPIPETUPOBATH CBOM OTBET.

CopepxarenbHo-MeTOAMYECKass JIMHUA «Yuclia W BBIYMCICHUS» 3aBeplIaeT
(bopMupoBaHUE HABBIKOB UCIIOIL30BaHUS ICHCTBUTEIBHBIX YHUCEI, KOTOPOE ObLIO HAYaTO
Ha YpOBHE OCHOBHOTO 0011ero oopazosanusi. Ha ypoBHe cpeanero o0iiero o0pa3oBaHus
oco0oe BHMMaHUE yjaessieTcss (OPMUPOBAHUIO HABBIKOB PAIllMOHAJIBHBIX BBIYMCICHUM,
BKJIFOYAIOIUX B C€0s MCIOIb30BaHUE PA3TUYHBIX ()OPM 3aMUCH YUCIIA, YMEHUE JIeTaTh
MPUKUJIKY, BBITIOJTHSATH MPUOTMKEHHBIEC BEIYUCIICHUS, OIIEHUBAThH YUCIIOBBIC BHIPAKEHUSI,
paboTaTh ¢ MaTeMaTHUYEeCKHMMH KOHCTAHTAMU. 3HAKOMbIE OOYYarOIIMMCS MHOXXECTBA
HATypalbHBIX, IEJIbIX, PAIMOHAJIBHBIX U JEHCTBUTENBHBIX YHCEN JOMOJHSIIOTCS
MHOKECTBOM KOMIUIEKCHBIX 4HCesl. B KaXa0M M3 3THX MHOXXECTB PaccMaTpUBAIOTCS
CBOICTBEHHBIE €My CHeHU(pUUYECKHE 3aJlayd M OIepaluu: JCJCHHE Hallelo,
ONEpUpPOBAaHUE OCTaTKAaMU Ha MHOXECTBE IIeJIbIX YHCel, Oco0ble CBOICTBa
paIMOHANIBHBIX W UPPALMOHAIBHBIX YHCEN, apu(MeTHuecKhe omepanuu, a TakkKe
U3BJICYCHUE KOPHS HATypaJibHOW CTENEHHM Ha MHOXECTBE KOMIUIEKCHBIX YHCEl.
bnaromapsi mocienoBaTeIbHOMY PpACIIMPEHUIO Kpyra HCIONb3YeMBIX 4YUCET U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHHUS JUIsl PEIICHHs Pa3IuYHbIX 3aaad
dopmMupyetcsi mpeacTaBiIeHHE O €IMHCTBE MAaTEMaTUKM KaK HAaykKu W €€ pOJIHB
MIOCTPOCHUHU MOJIEJIE peajbHOr0 MHUpa, MIHPOKO UCIHONB3YIOTCS O0000IIeHue U
KOHKpPETHU3ALIUS.

JIunus «YpaBHEHHS U HEPABEHCTBAY» PEAIU3yeTCs Ha MPOTSIKEHUH BCEro 00YUYEHUS
Ha YPOBHE CpeIHEro 001ero o0pa3oBaHus, TOCKOJIbKY B KakoM pasnene [Iporpammbl
MPEAYyCMOTPEHO pENIEHUE COOTBETCTBYIOIIMX 3ajady. B pesynbraTe oOywarommuecs
OBJIQJICBAIOT PA3MYHBIMU METOJAMHU PELICHUS PalUMOHANbHBIX, HPPALMOHAIIBHBIX,
MOKA3aTeNbHBIX, JIOTAPU(PMUIECKUX U TPUTOHOMETPUIECKUX YpaBHEHUI, HEPABEHCTB U
CUCTEM, a TaKXke 3ajad, cojepxkamux napameTpbl. [lonydyeHHbIE yMEHHUS IMIUPOKO
MCIIOJIB3YIOTCS TIPH MCCIIEAOBaHUH (DYHKITUH C MTOMOIIBIO TIPOM3BOIHOM, MPU PEIICHUH
MPUKIIAIHBIX 3aJlad W 33/7a4 Ha HaXO0XJEHUE HAWOOJbIIUX M HAUMEHBIIMX 3HAYEHUM
dbynkuun. [laHnHas colepxareiabHas JUHUSA BKJIOYaeT B ceOs Takke (HopMUpOBaHUE
YMEHUM BBINOJHATH pacu€Thl 1O QopmyrnaMm, npeoOpa3oBaHus paMOHAIBHBIX,
UPPAIMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKKe BbIPAKEHUH,
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colepKamMx creneHd W jorapudmsl. biarogaps u3ydeHuro anreOpanyeckoro
Marepuajia NPOUCXOAUT JajlbHEWIllee pa3BUTUE AJTOPUTMUYECKOTO U aOCTPAKTHOIO
MBIILIEHUS 00y4YaromuXxcsi, POPMUPYIOTCS HABBIKU AETYKTUBHBIX PacCy ACHHUM, paOOThI
C CUMBOJIbHBIMU ()OpMaMH, MPEACTABICHHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJE
paBEeHCTB M HepaBeHCTB. AureOpa mnpennaraetr 3(Q(EKTUBHbIE HMHCTPYMEHTHI IS
peleHns MPAaKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HArJIAIHO JEMOHCTPUPYETCBOU
BO3MOKHOCTH KaK S3bIKa HAyKH.

CopepxxarenbHo-MeToANYeCcKass  JuHUA  «DyHKUMU U rpaduKu»  TECHO
NeperieTaeTcsl ¢ APYruMu JUHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3a1a€T  IOCIENOBATEIIBHOCTh  W3Y4YeHUs  Marepuayna. M3ydeHue  CTENEeHHOW,
NOKa3aTeIbHOM, JIorapuMHUUECKOW U TPUTOHOMETPUUECKUX (PYHKIUU, UX CBOWCTB U
rpaduKoB, UCIIONIB30BaHNE PYHKUIMN JIs1 peleHus 3a]1a4 U3 IPYTUX Y4eOHBIXIIPEIMETOB
Y PEaJIbHOM JKU3HU TECHO CBA3aHO KAK C MAaTEMATHYECKUM aHAJIU30M, TaK U C PEIICHUEM
ypaBHEHHI U HepaBeHCTB. [Ipu 3ToM Oosbllioe BHUMaHUE yAeusieTcs: GOpMUPOBAHUIO
YMEHHS BbIpakaTh (POPMYJIaMH 3aBUCHMOCTH MEXIY pa3IUYHBIMH BEJIIUMYMHAMH,
UCCIIEIOBATh TOJNYYeHHbIE (PYHKIUH, CTpOUTh uUX Trpaduxku. Martepuan 3ToM
COJIEpKAaTENbHON JIMHUM HAlEJEH Ha pa3BUTHE YMEHUN W HABBIKOB, MO3BOJISIOIIMX
BBIP@XKaTh 3aBUCUMOCTH MEXY BEJIMYMHAMU B pazIM4yHONW (opme: aHAIUTUYECKOM,
rpaguyeckoil U caoBecHO. Ero uzyuenue cnocoOCTBYET pa3BUTHIO AITOPUTMUYECKOTO
MBILUIEHHUS, CTIOCOOHOCTU K 0000IIEHUI0 U KOHKPETU3AIMH, UCIOJIb30BaHUIO AaHAJIOTUH.

CopnepxarenpHas JuHuA «Havana MareMaTHyeckoro a”ajlinds3a» IO3BOJISAET
CYLIECTBEHHO pACIIMPUTHh KPYI Kak MaTeMaTH4YEeCKMX, TaK W IPUKIAAHBIX 3a1ad,
JOCTYMHBIX 00YyYarOIMMCsl, TAK KaK Yy HUX MOSIBJISIETCS BO3MOXHOCTb CTPOUTH I'padUKH
CJIOKHBIX (DYHKLUH, ONpeAesaTh UX HauOOJbIINE U HAUMEHBIINE 3HAUEHUS, BEIYUCIIATD
wiomaay Guryp u o0bEMBI TeJ, HAXOAUTh CKOPOCTH U YCKOpEHHUs mpoueccos. JlaHHas
COJZIepIKaTeIIbHAs JIMHUA OTKPBIBAET HOBBIE BO3MOKHOCTH IIOCTPOCHMSI MaTEMAaTUYECKUX
MOJECJIEM pealbHbIX CUTyalMd, IIO3BOJISIET HAXOAUThb HAWIyyllee PpELICHHUEB
OPUKIAJHBIX, B TOM YHUCIE COLHUAJIBHO-D)KOHOMHYECKHUX, 3aJadyax. 3HAKOMCTBOC
OCHOBaMH MAaTE€MaTHYECKOr0 aHajliMu3a CIIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOTO,
(opManbHO-JIOTUYECKOTO M KPEAaTUBHOTO MBILIUICHUS, (HOPMHUPOBAHUIO YMEHUH
pacro3HaBaTh NPOSABICHUS 3aKOHOB MAaTEMAaTUKH B HAyKe, TEXHUKE U HCKYCCTBE.
OOyuaromuecss y3HalOT O BBIJAIOMIMXCS pe3yJjbTaTaX, MOJYYEHHBIX B XOJE pPa3BUTHUA
MaTeMaTUKH Kak HayKH, U 00 UX aBTOpaXx.

CopeprkaTenbHO-METOANYECKasT TUHUSA «MHOXKECTBa U JIOTHKA) BKIIOYAET B Ce0s
AJIEMEHTHI TEOPUHA MHOKECTB U MAaTEMATHYECKOM JIOTUKHU. Te0pEeTUKO-MHOKECTBEHHBIE
IIPEACTABICHNAsS IPOHU3BIBAIOT BECh KYpPC INKOJBHOM MATEMaTHKUM M IPEeIararor
Hanbosee yHHMBEpPCAJIbHBINH S3bIK, OOBEAMHSAIOIIMN BCE pa3lieibl MaTeMaTHKH H €&
IIPUJIOKEHHUM, OHH CBA3BIBAIOT Pa3HbIE MATEMAaTUYECKUE AUCLUIIIIMHBI U UX IPWIOKECHUS
B enuHoe ueinoe. [loaToMy BakKHO JaTh BO3MOYKHOCTh OOYyYarolmeMycsi NMOHUMAaThb
TEOPETUKO-MHOKECTBEHHBIN A3bIK COBPEMEHHONM MAaTEMAaTHKU M UCIIOJIB30BATH €r0
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JUTSL BBIPQXKEHUSI CBOUX MBbICEH. JIpyruM BaskKHBIM MPU3HAKOM MATEMAaTHKU KaK HAyKU
cleayeT Mpu3HATh CBOWMCTBEHHYIO €M CTpPOrocTh OOOCHOBaHUWA U  CIIEIOBAaHUE
OMpEeNIeIEHHBIM TpPaBUJIaM TOCTPOCHHS JOKA3aTeNbCTB. 3HAKOMCTBO C JJIEMEHTaAMHU
MaTeMaTU4YeCKOM JIOTUKKM  CIIOCOOCTBYET  Pa3BUTHUIO  JIOTMUECKOTO  MBIIIJICHUS
o0ydJaromuxcs, MO3BOJSET UM CTPOUTH CBOM PACCYXKACHUS HAa OCHOBE JIOTHYECKHX
npaBuil, GOPMUPYET HABBIKU KPUTUUECKOTO MBIIICHUS.

B yueOHOM Kypce «Anredpa u Hayaia MaTeMaTHYeCKOTO aHaIN3ay MPUCYTCTBYIOT
OCHOBBI MAaTEMaTHYECKOTO MOJICIIUPOBAaHUS, KOTOPhIE MPU3BaHBI CIIOCOOCTBOBATH
(GbopMUPOBaHUIO HABBIKOB MOCTPOCHUS MOJEJIECH peadbHBbIX CUTYyaIllMi, UCCIICIOBAHUS
ATUX MOJIeJIe ¢ TOMOIIBI0 ammapara ajireOpbl U MaTeMaTH4YeCKOro aHallu3a,
UHTEpIpETAIlMU TOJYYSHHBIX pE3yJbTaTOB. Takue 3aJaHusi BIUIETCHBl B KaXKIbIU U3
paszesioB NpOrpaMMbl, TOCKOJIBKY BECh MaTepual ydyeOHOro Kypca IIHPOKO
UCTIONIB3YETCS IS pCeIIeHHWs] TPUKIAIHBIX 3anad. [lpuw  permeHun  peasbHbBIX
PaKTUYECKUX 3a7a4d 00ydJarolIrecss pa3BUBaOT HAOIIOAATeIILHOCTh, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, abCTparupoBaTbCsl, HKCIOJb30BaTh aHAJOTHIO, O0000IaTh U
KOHKPETU3UPOBaTh MpodieMy. [ledarenbHOCTh 10 (DOPMUPOBAHUIO HABHIKOB PEIICHUS
NPUKJIAIHBIX 3aJlad OpraHu3yeTcsl B MPOIECCEe M3YUYEHHUs BCEX TeM y4eOHOro Kypca
«Anrebpa u HavaJla MAaTEeMaTHIECKOTO aHAITU3a.

Ha wm3ydenue ydyeOHOro Kypca «AnredOpa W Hadajla MaTEMaTUYECKOTO aHaIH3ay
otBoauTcsa 272 yaca: B 10 kmacce — 136 yacoB (4 yaca B HEJENIO)

COJEPKXAHUME OBYYEHUA
10 KJIACC

Yuciia v BbIYUCICHUS

Panvonanpabie uuciaa. OOBIKHOBEHHBIE M JIECATUYHBIE JApPOOH, TPOICHTHI,
OeckoHeuHbIe nepuoaudeckue Apoou. [Ipumenenne npodeit U MPOIEHTOB JJIs PEIICHHUS
MPUKJIAIHBIX 3a]1a4 U3 Pa3JIMYHBIX OTPACIICN 3HAHUN U pEajbHOMN JKU3HMU.

JlelictBuTENbHBIE  YMCHA. PalMoHanmpHblE W UPPALMOHAIBHBIE  YHCIA.
Apudmernyeckre onepanuu ¢ IeMCTBUTEIBHBIMU YncIaMu. MOayib JeHCTBUTEILHOTO
quclia ¥ ero cBoricTBa. [IpubmmkEHHbBIE BRIYMCICHUS, TIPABUIIa OKPYTIJICHHS, IPUKHUJIKA U
OLICHKA PE3yJIbTaTa BHIYMCICHUM.

Crenenb ¢ neisIM nokasareiieM. bunom Herotona. Mcmonb3oBanue Moaxomsiiei
dbopMBI 3ammcH JAEUCTBUTENBHBIX YHCEN ISl PEIICHUsS TMPAKTHYECKHX 3a1ad M
MPEICTABICHUS JAHHBIX.

ApudmeTnyecknii KOpeHb HATypPaIbHOW CTETICHH M €TO CBOWCTBA.

Crenenb ¢ palMOHAJbHBIM  T[OKa3aTeleM ©W €€ CBOMCTBA, CTENEHb
C JECUCTBUTEIBHBIM MTOKA3ATEIEM.

Jlorapudpm uymcna. CsoiictBa norapudma. JlecsiTuuHbiE U  HaTypajbHbIE
norapu@mel.
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CuHyc, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCIOBOIO aprymMeHTa. ApKCHHYC,
APKKOCHHYC M ApKTaHI'E€HC YHCIOBOTO apryMEHTa.

YpaBHEHHUs U HEPABEHCTBA.

ToxzaecTBa U TOXKIECTBEHHbIE NTpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YPaBHEHHS.
PaBHOCWIIBHBIE ypaBHEHHMsI W ypaBHEHuUsA-ciaeAcTBHUs. HepaBeHCTBO, pelleHHe
HEPABEHCTBA.

OCHOBHBIE METOJIbl PEIICHUS ILENbIX U JIpPOOHO-pAllMOHAIBHBIX YpaBHEHUH U
HEpPaBEHCTB. MHOIOWIEHBI OT OJJTHOU NEPEMEHHOM. Jle1eHrne MHOTrOWIeHa HA MHOTOYJICH
c octatkoM. Teopema be3y. Muorowiens! ¢ ueiasiMu kodddunnentamu. Teopema Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BBIPAXKEHHUH, COJEPIKALIUX CTENIEHU U KOPHHU.

HppanmonaneHelie ypaBHeHHsA. OCHOBHBIE METOJbl PELICHHS WPPALMOHAIBHBIX
YPaBHEHUM.

IlokazarenbHble ypaBHEHHs. (OCHOBHBIE METOAbBl PELICHHUS MOKAa3aTEJIbHBIX
YPaBHEHUM.

[IpeoGpazoBaHue BbIpaKEHUH, COJIEPKAIIUX JIOTapUPMBI.

Jlorapudmuyeckue ypaBHeHUs. OCHOBHBIE METOABI PEIICHUS JIOTapUPMHUUECKUX
YPaBHEHUM.

OcHoBHBIE TPUTOHOMETPUYECKUE bopMyIbI. [Ipeo6pazoBanue
TPUTOHOMETPUUECKHUX BBIPAKECHUN. PellieHne TpuroHoMeTpuueCKuX ypaBHEHUM.

Pemenne cucreM TMHENHBIX ypaBHEHUM. MaTpuIila CUCTEMBI JIMHEMHBIX YPABHECHU .
OnpenenuTens MaTpUIlbl 2X2, €r0 FT€OMETPUYECKHI CMBICI U CBOMCTBA, BEIUUCICHUE €TI0
3HAYEHUsI, IPUMEHECHUE OIPEIEIIUTENS ISl PELICHUS CUCTEMBbI JIMHEUHBIX YPaBHEHUM.
Pemienue npuknagHbIX 3amad ¢ IIOMOLIBIKO CUCTEMBl JIMHEHMHBIX YpPaBHECHUH.
HccnenoBanne mocTpOCHHOW MOJIEIIH C TIOMOIIBIO MATPUIL U ONIPEACITUTENEH.

[TocTpoeHne wMareMaTUYECKUX MOJEIECH pPEaJbHOM CUTyallud C TOMOIIBIO
YpaBHEHUN U HEpaBEHCTB. [IpuMeHEeHHE ypaBHEHHMHW W HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3a/1a4 U 3a/1a4 U3 Pa3IU4HbIX 00JIacTell HayKU U PealbHON KU3HHU.

DOyHKUNH U TPAPUKH

Oynkius, cmnocoObl  3amaHus  (QyHknuu. B3aumHO o00patHble  (DYHKIHH.
Kommnozummst pyukmmii. ['paduk pyHkiun. neMeHTapHbie Tpeodpa3zoBaHus rpaduKoB
byHKIH.

OO6nactp ompeneneHuss W MHOXECTBO 3HaueHWW QyHkiuu. Hymm dyHKIMM.
[IpomexyTku 3HaKOnocTostHCTBA. YETHbie W Heu€THble (QyHKUMH. I[lepuogmyeckue
bynkuu. [IpoMexxyTkn MOHOTOHHOCTH (QYHKITMH. MaKCUMyMbl U MUHUMYMBI (DyHKITHH.
HauGonpiiee n HaumeHsbIee 3HaUeHUsT (QYHKIIMHA HA TIPOMEXKYTKE.

JluneliHasi, KBaapaTWuyHass W APOOHO-IMHEHHAs (QYHKIUH. ODJIEMEHTapHOE
MCCJIeIOBAHNE U TTOCTPOEHUE UX TPAPUKOB.

Crenennass GyHKUMS C HaTypaJlbHbIM W IeJdbIM Tokaszatenem. EE cBoiicTBa u
rpadguk. CpoiicTBa U rpaduk KOpHs N-0il cTeneHW Kak (PyHKIUU OOpaTHOU CTerneHu
C HATypaJIbHbIM MOKAa3aTeJIeM.
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[lokazarenbHass u Jjorapupmuyeckas (QyHKIMHM, HUX CBOMCTBA M T'papuUKH.
Hcnonb3oBanue rpadukoB (PYHKIUI 1715 pelIeHUs YpaBHEHUH.

Tpuronomerpuueckas OKpyKHOCTb, ONPEACIICHUE TPUTOHOMETPUYECKUX () YHKIIHMA
YHUCJIOBOT0 apryMEHTA.

OyHKIMOHAJIbHBIE 3aBUCMMOCTH B pPEAJIbHBIX MIpoleccax U sBiIeHUsX. ['paduku
pEANBHBIX 3aBUCUMOCTEMN.

HayvaJjia maTeMaTH4eCcKOro aHa/1u3a

ITocnenmoBaTeapbHOCTH, CcHOCOOBI  3aJaHUs  IIOCJICAOBATENbHOCTEH. MeTox
MaTeMaTUYEeCKOM HMHAYKIUU. MOHOTOHHBIE W OIPaHUYEHHBIE I10CJIECI0BATEIBHOCTH.
HcTopurs BOSHUKHOBEHHUSI MAaTEMAaTHYECKOTO aHAIM3a KAaK aHaidn3a OECKOHEYHO MajbIX.

Apudmernyeckas U TeoMeTpUYecKas Mporpeccuu. beckoHeyHo yObIBaroImas
reoMmerpuyeckass mnporpeccusi. CymMma OECKOHEYHO YOBIBAaIOIIEH TIeOMETpUYECKON
porpeccuu. JIMHEMHBIM M DKCIIOHEHUUAIBbHBIN pocT. Yucno e. dopmyiia CIOXKHBIX
IpOLEHTOB. Mcronp30BaHue NMPOrpeccuu Uisl peleHUs peallbHbIX 3a7a4 IPUKIaIHOTO
Xapakrepa.

HenpepoiBuble GyHkunu 1 ux cBoiictBa. Touku paspbiBa. ACUMITOTHI rpaduKOB
¢ynkiui. CoiicTBa (DYHKIIMII HEMpEephIBHBIX HAa OTpe3ke. MeToa HMHTEpBajoOB IS
pemieHusi HepaBeHCTB. [IpumMeHeHue CBOMCTB HENPEPHIBHBIX (PYHKIUN I pElIeHUs
3a/1ad.

IlepBast u BTopas mpousBoiaHble (yHKuMU. OmnpeseneHue, reoMeTpUYECKUi H
(u3nyecKuil cMbICI IPOM3BOJHON. Y paBHEHUE KacaTeNIbHOM K rpaduKy QyHKLINN.

[IpousBoansle 3neMeHTapHbIX (GyHkumi. [Ipons3BogHas CyMMbl, HPOU3BEACHMUS,
YaCTHOTO U KOMITO3UIIUU (YHKITHI.

MHo:xecTBA U JIOTHKA
MHOX€eCTBO, onepalvd HaJ MHOXECTBAMHM U UX cBoicTBa. /lnarpammel Dilepa—
Benna. IIpuMeHeHre TEOPETUKO-MHOKECTBEHHOIO amnmnapara JJjisi OMHCAHUSl peallbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33/1a4 U3 IPYTUX YUYEOHBIX MPEIMETOB.
Onpenenenue, Teopema, CBONCTBO MAaTeMaTHYECKOTO OOBEKTa, CIEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIE YPAaBHEHUS.
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10 KJIACC
HasBanue KomuyecTtBO OCHOBHBIE BUIBI JEATEILHOCTH
OcHOBHOE cojiepKaHue
pasnena (TeMbl) 4acoB oOy4Jaromuxcs
MHO0XeCTBO 24 MHO0k€eCTBO, onepannuu Hcnonb30BaTh TEOPETUKO-
JIEUCTBUTEIbHBIX YHUCEIL. HaJ MHOXKECTBAMU U UX CBOMCTBA. MHO>KECTBEHHBIN amnmapar
MHOro4JjeHsl. Huarpammel Ditnepa — Benna. JUISL OITMCAHMS X0/1a PELICHUSA

ParnmonanbHble ypaBHEHUS
Y HEpABEHCTRBA.

CucTembl JIMHEHBIX
ypaBHECHUH

[IpuMeHeHue TeOpEeTHKO-
MHOECTBEHHOTO armapara

JJIs1 peIlIeHUs 3a]1a4.

PanmonanesHbie yncna. OOLIKHOBEHHEIE
U JIECATUYHBIE APOOH, TPOIICHTHI,
OCECKOHEUYHBIC MIEPUOIUIECKUE TPOOH.
[Ipumenenue apoGeli U MPOIECHTOB
JUISL pEILLICHUS TIPUKIagHbIX 3a]1a4.
JlecTBUTENBHBIC YHCIIA.
ParnmonanbHbie U UppalliOHAIBHBIE
yucia. ApudmeTnyeckue ornepanun

C IEHCTBUTEIILHBIMU YHCIIAMH.
Moayiib JEHCTBUTEIBHOTO YHCIIA U €T0
cBoiicTBa. [IpubnmxEénnbie
BBIYMCIICHUS, IPABUJIa OKPYTJICHUS,
MPUKHUKA U OIIEHKa pe3yJibTaTa
BBIYMCJICHUM.

MaTeMaTHUYECKHUX 3a]1a4, a TAKKE
pEeaNIbHBIX MPOLIECCOB U SIBJICHUIA.
OnepupoBaTh MOHATHIMU:
paloHaIbHOE YUCI0, OeCKOHEYHAas
nepuoaudeckas 1po0b, IPOIEHTHI,
MPPALMOHAIBHOE U ICCTBUTEIBHOE
YHCJIO; MOJIYJIb IEHCTBUTEIBHOTO
4KCIia; UCMOJIb30BATh 3TH OHATHUS
[P IPOBEICHUM PACCYKICHUMN

U JI0Ka3aTeIbCTB, MPUMEHSTH IPOOH
Y MIPOLICHTHI ISl PEIICHUS
MPUKJIAJAHBIX 3a]1a4 U3 Pa3JIMYHBIX
OTpacyiell 3HAaHWUW U PEATbHOM KU3HMU.
Hcnonp3oBaTh NpUOIMKEHHBIE
BBIYMCIICHUS, TIPABUJIA OKPYIJICHUS,
MPUKUIKY U OLIEHKY pe3yJibTaTa
BBIYKCJICHUH.
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OCHOBHBIE METO/IbI PELICHUS LETBIX

U IpOOHO-pallMOHANIBHBIX YPaBHEHU I
Y HEpaBEHCTB. MHOIOYJIEHBI OT OJTHOU
IIEpEMEHHOU. JlereHrne MHOrowieHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
be3y. MHOrouseHsl ¢ LeJIbIMU
koadpunuenramu. Teopema Buera.
Pewienne cucrteM TMHEUHBIX
ypaBHEHUH. MaTpuiia CUCTEMBbI
JIMHEWHBIX ypaBHEHUN. Onpenenurenb
MaTpHUIIbl 2X2, €ro reOMETPUUYECKUI
CMBICJI U CBOMCTBA; BBIUUCIICHUE €T0
3HAYECHHUs; IPUMEHECHHUE ONIPEACTIUTEIIS
JUISL PELLICHUS] CUCTEMBI JIMHEUHBIX
ypaBHEHUH. Penienne npukiaaHbix
3a71a4 C ITIOMOLIBIO CUCTEMBI JINHENHBIX
ypaBHECHUH

[IpuMeHATH pa3IMYHbIE METOBI
pelIeHus palluOHAIBHBIX U APOOHO-
pallMOHAIBHBIX YPABHEHUH; a TAKKE
METOJI HHTEPBAJIOB JIJIsSl PEIIEHUS
HEpPABEHCTB.

OnepupoBaTh NOHITUAMU MHOTOUWICH
OT OJIHOM MIEPEMEHHOM, €ro KOPHU;
MPUMEHSATH JEJICHUE MHOTOUJICHA

Ha MHOTOWIEH C OCTaTKOM, TEOPEMY
be3y u Teopemy Buera s pemenus
3aj1a4.

OnepupoBaTh MOHATUAMU: CUCTEMA
JIMHEWHBIX YPABHEHUM, MAaTPULIA,
ONpPEACITUTEb MATPHUIIBI.
Hcnons30BaTh CBOMCTBA
omnpeAeauTeNs 2 X 2 1Jisl BBIYUCICHUS
€ro 3HaYCHUS, MPUMEHSITh
ONpPEACTUTENHN JJIsl PEUICHUS CUCTEMBI
JIMHEVHBIX YPABHEHUMN.
MoaenupoBaTh pealibHbIE CUTYAIlUH
C IOMOIIBIO CUCTEMBI JIMHECHHBIX
YPaBHEHUH, UCCIE0BATH
MTOCTPOCHHBIE MOJICIIHA C TIOMOIIIBIO
MAaTpPUIl U ONIPEICITUTETIEH,
WHTEPIPETUPOBATH MOJTYYECHHBIN
pe3ysbTaT
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OyHKIMHU U rpad UK.
CreneHHas QyHKIUS
C LIEJIBIM [10Ka3aTeseM

12

OyHKIIMS, CIOCOOBI 3a1aHusT (DYHKITUH.
B3aumno 06patHbie QyHKIIUH.
Komnozunus ¢pyuxuuit. ['padux
GyHKUIMU. DIeMeHTapHbIe
npeoOpazoBaHus rpapuKoB QyHKIUH.
O6nactb onpeneneHus U MHOXKECTBO
3HaueHud Gpynkuuu. Hynu ynkuun.
[IpoMexyTKH 3HAKOTIOCTOSIHCTBA.
YETHble U HEUETHBIE PYHKITUU.
[lepuonuueckue GyHKIMH.
[TpoMexyTKM MOHOTOHHOCTH
¢yHKIMU. MakCUMyMbl 1 MUHUMYMBI

dbynknuu. Haubospiiiee 1 HAaMMEHBITIEE

3HavYeHUE QYHKIIMU HA IPOMEKYTKE.
Jluneiinasi, KBaipaTuyHas ¥ IpOOHO-
TuHelHast GYHKIUU. DJIEeMEHTapHOe

UCCJIeIOBAaHUE U MIOCTPOCHHE TPpaUKOB

ITUX (PYHKIIHA.

CreneHs ¢ LIEIbIM IOKa3aTeNIeM.
bunom HeroTona.

CrenenHas PyHKIUS ¢ HATYPAJIbHBIM
U 1IeJIBIM TI0Ka3aTeneM. E€ cBoiicTBa
U rpaduk

OnepupoBaTh NOHATUAMU: (PYHKIHS,
crocoObl 3a1aHus PYHKIMH; B3aUMHO
oOpatHble (PYHKIIUU, KOMITO3UIIUS
bynkuui, rpadux GpyHKunuU, 00JaCTh
OTIpeIeJICHHUs] U MHOYKECTBO 3HaUEHUN
byHKuMU, HyId QyHKIUH,
POMEKYTKH 3HAKOTIOCTOSTHCTBA;
JUHEeHas, KBalpaTU4Hast, POOHO-
JVHEHas U cTeneHHas QyHKIUU.
BbInosiHATh 351eMeHTapHbIe
npeoOpazoBaHus rpa@uKoB QyHKIIHIA.
3HaTh U YMETh JOKa3bIBaTh YETHOCTD
WIH HEUYETHOCTH (PYHKIIUH,
NEPUOJUYHOCTD (PYHKIIUHU, HAXOAUTD
MPOMEKYTKA MOHOTOHHOCTH
GyHKIMN, MAKCUMYMbl 1 MUHUMYMBI
GbyHKIMH, HAanOOJIbIIIee U HAUMEHbBIIIEE
3HaueHue QYHKIUU HA TIPOMEKYTKE.
dopmyarpoBaTh U WILTIOCTPUPOBATD
rpaduuecku cBOWCTBA TMHEHHOM,
KBaJIpaTUYHOU, TPOOHO-TMHEHHON U
CTENEHHON (DYHKIUH.

BeipaxaTs opMynaMu 3aBUCUMOCTH
MEX/ly BEJTMUYNHAMHU.

3HaTh OMNpeIeICHNE U CBOMCTBA
CTENEHHM C LEJIBIM [TOKa3aTeNeM;
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noAXoAsyI0 (popMy 3amucu
JEHCTBUTETb-HBIX YACEIT JJIS PEIICHUS
MPAKTUYCCKUX 3a/1a4 U MPECTaBICHUS
JTAHHBIX

ApudpmeTnyeckuii KOpeHb 15 ApudmeTnyeckuii KOpeHb DopMyIMpOBaTh, 3aIUCHIBATH
N-OM CTENEHHU. HaTypajabHOU CTEIIEHU U €r0 CBOMCTBA. B CUMBOJIMUECKOU (popme
WppaunonanbHbie [IpeoGpa3zoBaHus YUCIOBBIX Y MCTIOJIb30BATh CBOMCTBA KOPHS
ypaBHEHHUSI BBIPKEHU, COIepKAIINX CTETICHU N-oif cTeneHu AJis mpeoOpa3oBaHus
U KOPHHU. BBIPAYKCHU .
UppannonanbHbie ypaBHEHUS. HaxoauTe perieHus: uppanmoHalIbHBIX
OCHOBHBIE METOABI PEILICHHUS YPaBHEHHI C TOMOIIIbIO
UPPALMOHAIBHBIX YPABHEHUI. PaBHOCWIBHBIX IIEPEXO0I0B WU
PaBHOCHIIBHBIE ITEPEX0/IBI B PEILICHUU OCYILIECTBJISIS] IIPOBEPKY KOPHEH.
UPPALMOHAIBHBIX YPABHEHUI. Ctpouts rpapuk GyHKIIUN KOPHS
CaoiicTBa 1 rpaduk KOpHs N-0i N-oii CTeTeHN Kak 0OpaTHOU
CTENeHU KakK (PYHKIIMU 0OpaTHOM JUIs QYHKIUM CTENIEHU C HaTypaJlbHbIM
CTEIIEHU C HAaTypaJbHbIM I1I0Ka3aTEIEM II0Ka3aTesieM
[ToxazaTenbHast pyHKLIHUS. 10 CreneHb ¢ palMOHAIBHBIM ®opMyIupOBaTh ONPEIEICHUE

[TokasaTenpHbIC ypaBHEHUS

II0KA3aTelIeM U €€ CBOWCTBA.
[TokaszarenbHas QyHKIMS, €€ CBONCTBA
u rpaduk. McnonszoBanue rpaduka
GYHKIUY [T pelieHus] ypaBHEHU.
[TokazaTenbHble ypaBHeHUs1. OCHOBHBIE
METO/Ibl PEICHUS MTOKA3aTEIbHBIX
YpaBHEHUU

CTEIIEHU C PAMOHAIbHBIM
IIOKA3aTeJIEM.

BoInoaHsATh npeoOdpa3zoBaHus
YUCJIOBBIX BBIPAXKEHUN, COJIEPIKAIINX
CTEIIEHU C PallMOHAIbHBIM
MIOKA3aTeJIEM.

Hcnonws3oBaTh HU(dpOBLIE peCypChl
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JUISl IOCTPOEHUs rpaduka
MOKA3aTebHON (PYHKIUU U U3YUCHHUS
€€ CBOMWCTB.

HaxoauTe penieHust nokazaTeabHbIX
YpaBHECHUU

Jlorapudmuueckast GyHKIHUS. 18 Jlorapudwm uncna. CoiicTBa JlaBaTh omnpezenenue gorapupma
Jlorapudmuueckue aorapudma. JlecssTuuHble U YHCIIa; JECATUYHOTO U HATYPAIbHOTO
ypaBHEHUS HaTypaJbHbIC ToTapu(PMBI. jorapudpma.
[IpeoGpazoBaHue BhIpaXEHUH, Hcnonb3oBaTh CBOMCTBA JIOrapu(MoB
coJiepKalliux JorapuQpmsl. JUTsl IpeoOpa3oBaHus
Jlorapudgmuyeckas GyHKIHUA, JOTapu(PMUYECKUX BBIPAKEHUH.
e€ cBoiicTBa U rpaduk. Crtpouts rpaduk Jiorapudmudeckon
Hcnonws3oBanue rpaduka GyHKIIMN byHKIMM KaKk 0OpaTHOU
JUIsl pEelIeHNs] YpaBHEHUH. K [TOKa3aTeJIbHON U UCII0JIb30BATh
Jlorapudmudeckue ypaBHEHUS. CBOICTBA JIoTapuMUUecKor QyHKIIMH
OCHOBHBIE METO/BI PELLICHUS JUISL pelIeHus 3a/1a4.
norapu(pMUYECKUX YPAaBHEHUH. Haxonuts pemenus
PaBHOCHIIBHBIE ITEPEXO/IbI B PEILIEHUU Jorapu(MUYECKUX YpaBHEHU
aorapu(pMUYECKUX YpaBHEHUN C MIOMOIIIbI0 PABHOCUJIBHBIX NIEPEXO/I0B
VI OCYILECTBIISAS IPOBEPKY KOPHEN
Tpuronomerpruueckue 22 Cunyc, KOCUHYC, TAHT€HC U KOTaHreHC | JlaBaTh omnpenescHus cuHyca,

BBIPAYKCHUS U YPABHEHUS

YUCIIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTaHI'€HC YHUCIIOBOTO
apryMeHTa.

Tpuronomerpruyeckasi OKpy>KHOCTb,

KOCHHYCa, TAHT€HCA U KOTAHI'€HCa
YHICJIOBOI'0 apTyMEHTA; a TAKKE
apKCHUHYCa, apKKOCUHYyCa U
apKTaHTEHCA YHCIIa.
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OINpeJeeHNe TPUTOHOMETPUYECKHUX
(yHKUMN YUCIOBOTO apryMeHTa.
OCHOBHBIE TPUTOHOMETPHUUECKHE
dbopmynel. [IpeobpazoBanue
TPUTOHOMETPUYECKHUX BBIPAKECHH.
Pemenue TpuroHoMeTpuyecKux
ypaBHECHUH

IIpuMeHATH OCHOBHBIE
TPUTOHOMETPUYECKHE POPMYJIbI

TSl TIpeoOpa3oBaHuUs
TPUTOHOMETPUUYECKUX BBIPAKEHU.
[TpumeHsATh GOPMYIIBI TPUTOHOMETPUU
JUIS1 PELIEHUSI OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUN

IlocnenoBareapHOCTH
U TIPOTPECCUU

10

[TocnenoBaTeTbHOCTH, CITIOCOOBI
3aJjaHUsl TTOCJIEI0BATEILHOCTEN.
Metoa MaTeMaTH4eCKON MHAYKITUH.
MOHOTOHHBIE U OTPAHUYEHHBIC
nocjaeaoBareibHOCTU. McTopus
aHaau3a 0ECKOHEYHO MaJIbIX.
ApudmeTrndeckas ¥ reoMeTpuyecKas
MIPOTPECCUM.

beckoneuno yObIBaroras
reoMeTpuuecKas nporpeccus.
CymmMma 0eCKOHEUHO YOBIBAIOIIEH
reOMETPUUECKON MPOTrPECCHH.
JIMHEWHBIN U YKCIIOHEHIINAILHBIN
pocrt. Hucno e.

dopmyiia CI0KHBIX MPOILIEHTOB.
Hcnonp30BaHue nporpeccuu

JUJISL pEIICHUS pealibHBIX 3a7a4
MIPUKIIAHOTO XapakTepa

OnepupoBaTh MOHATHIMU:
MOCJIeI0BATEILHOCTh, CITIOCOOBI
3aJ1aHusl TTOCJIEA0BATEIbHOCTEM;
MOHOTOHHBIE 1 OTPAaHUYEHHBIE
MIOCJIEI0BATEILHOCTH; HCCIIEIOBATh
MOCJIEI0BATEILHOCTH Ha
MOHOTOHHOCTb U OTPaHUYEHHOCTb.
[Tonyyats mipesicTaBlIeHUE

00 OCHOBHBIX UJIESX aHATTU3A
OCCKOHEYHO MaJIbIX.

[laBaTp onpeneneHue
apuQMETHIECKON U TEOMETPUUECKON
nporpeccuu. JJoka3piBaTh CBOMCTBA
apuPMETHIECKON U TEOMETPUUECKON
MPOTrPECCUU, HAXOAUTh CYMMY YICHOB
MPOTPECCUH, & TAKKE CYMMY UJICHOB
O0eCKOHEUHO yObIBaroLen
r€OMETPUYECKOMN MPOrPECCHH.
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Hcnonp3oBaTh nporpeccuu

JUISL PEIIEHUS 3a1a4 MPUKIIAIHOTO
Xapaxkrep.

[TpumeHsATh HOPMYITY CIOKHBIX
MIPOLICHTOB JIJISl PELICHUS 33134
U3 peAIbHOM ITPAKTUKHU

HenpepbiBHble pyHKIIHH.
IIpousBoaHas

20

HenpepsiBabIe QYHKITUN U UX
cBoiicTBa. Touka pa3psbiBa.
AcuMITOTH rpaduKoB HYHKITHIA.
CaoiicTBa (QyHKIMI HEMTPEPHIBHBIX
Ha oTpe3ke. MeTo 1 HHTepBaioB

JUTS pellIeHUs] HEPaBEHCTB.
[IpumeHeHne cBOMCTB HENPEPHIBHBIX
GbyHKIMN 11 penieHus 3a1ay.
[lepBas u BTOpas mpou3BOIHBIE
dbynkiuu. OnpeneneHue,
TCOMETPUYCCKUN U (PU3UUECKUN CMBICT
IIPOU3BOJAHOM. Y paBHEHHUE
KacaTeabHOU K TpaduKy QyHKITHH.
ITpon3BOIHBIE 3JIEMEHTAPHBIX
dbynkui. [TponsBoaHast CyMMBI,
IPOU3BEACHMS, YACTHOTO U
KOMITO3UITUH (DYHKITHIH

OnepupoBaTh NOHATUSAMU: (PYHKIUS
HEeMpepbIBHAS HAa OTpe3Ke, TOUKa
pa3pbiBa PYHKIMU, aCUMIITOTA
rpaduka GyHKIUU.

[TprMeHsTH CBOICTBA HEMPEPBHIBHBIX
byHKUMN U1 penieHus 3a1ay.
OnepupoBaTh NOHATUSAMU: TIEPBas U
BTOpas MPOU3BOJHBIE (PYHKITUY;
MOHUMATh (PUBHUCCKUN U
F€OMETPUUYECKHUIN CMBICII IPOU3BOTHOM;
3aMKChIBaTh YPaBHEHHUE KacaTeIbHOM.
BbrauciiaTh Npou3BOJHBIE CYMMBI,
IIPOU3BEACHUS, YACTHOTO U CIIOKHOU
byHKIUY.

N3y4aTh NpOU3BOJHBIE 3JIEMEHTAPHBIX
byHKITUH.

Hcnonp30BaTh reOMETPUYECKHN U
(bU3UYECKUI CMBICI NPOU3BOIHOM

JUISL peLIeHus 3a/1a4
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[loBTOpEHue, 06001IEHNE, ) OcHOBHBIE TOHATHUS Kypca anreopsl [TprMeHATh OCHOBHBIE IOHATHS Kypca
cUCTeMaTH3allus 3HAHUN U Ha4aJl MAaTEMaTUYECKOTO aHaI13a anreOphl ¥ Ha4all MAaTeMaTHIECKOTO
10 xiacca, o00o061IeHUE U aHaju3a JJIsl penieHus 3a1ad
CHUCTEMAaTH3aLMs 3HAHUIN U3 pEAIbHOM KU3HU U APYTUX
HIKOJIBHBIX MPEAMETOB
OBIIEE KOJIMYECTBO 136
YACOB I1O ITPOI'PAMME
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DOEJTEPAJTBHASN PABOYAS ITIPOTPAMMA YYEBHOI'O KYPCA
«'EOMETPUS»

HOACHUTEJIBHAA 3AIITMCKA

['eomeTpust siBHsieTcsl OJHUM W3 0A30BBIX KYpCOB Ha YPOBHE CPEIHETO OOIIEro
o0pa3zoBaHusl, TaK KaK 00ECIeUYNBACT BOZMOXHOCTh U3yUECHUS JTUCHIUILIUNH €CTECTBEHHO-
HAay4YHOU HANPABJICHHOCTH U MPEAMETOB I'YMaHUTApHOTO 1ukKIa. [IocKobKY Joruueckoe
MBIIUICHHE, (QopMHUpyeMOe TNpH U3YYCHUU OOYYaIOIMMHCS TOHSITUHUHBIX OCHOB
rEOMETPHUM, TPHU JIOKA3aTEIbCTBE TEOPEM M TOCTPOCHUU IIEMOYKU JIOTUUYECKUX
YTBEPKACHUMN MPU PEIICHUU TEOMETPUYECKHX 3a/1a4, YMEHUE BBIJIBUTATh U OMPOBEPTaTh
TUTNIOTE3bl HEMOCPEICTBEHHO UCIIOIB3YIOTCS MPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO
IIMKJIa, B YaCTHOCTHU (PU3HUECKUX 3a]1au.

Ilenb ocBoeHusi mporpamMMbl ydeOHOro Kypca «l'eomerpus» Ha yriayOa€HHOM
YPOBHE — Pa3BUTHE WHIWBHAYAIbHBIX CIIOCOOHOCTEH OOyYaromuxcs MPU HU3yYEeHUH
r€OMETPHH, KaK COCTaBJISIIOIIEH TIpeaMeTHON obactu «Marematrka u nH(poOpMaTHKay
gyepe3 o0ecleueHne BO3MOXKHOCTH MPUOOPETCHHS W UCIOJIB30BaHUs Oojiee TIIyOOKHUX
r€OMETPUYECKUX 3HAHUM U JEHCTBUM, CHICIU(UUHBIX T€OMETPUU, U HEOOXOIUMBIX JIJIS
YCHEITHOTO MpodeCCHOHAILHOTO 00pa3oBaHUs, CBS3aHHOTO C HCIOJb30BaHUEM
MaTEeMAaTHKHU.

[IpuopuTeTHRIMU 3aja4yaMud  Kypca TeOMETpUHM Ha YINIYOJIEHHOM YpOBHE,
PACHIUPSIONIMMH U YCUIMBAIOIIMMHU Kypc 0a30BOT0 YPOBHSI, SIBIISTFOTCS

pacuiupeHre TPEICTABICHUS O TEOMETPUM KaK YacTH MHPOBOW KYJIBTYpPHI U
dbopMupoBaHUE 0OCO3HAHUS B3AMMOCBS31 TEOMETPHUH C OKPYKAIOIITUM MHPOM;

dbopMupoBaHUE MPEICTABICHUS O MPOCTPAHCTBEHHBIX (UTYpaxX KaK O BaKHEHITHUX
MAaTeMAaTHYECKUX MOJACISX, IMO3BOJISIIONIUX ONMHUCHIBATh M HM3y4aTh pPa3HbIC SBICHUS
OKPY’KAIOIIEro MHUpa, 3HAHWE TOHATUHHOIO ammapara mo pazaeny «CrepeoMeTpusi»
y4eOHOTr0 Kypca T€OMETPHUH;

dbopMupoBaHUE YMEHHS BIAJETh OCHOBHBIMHU TMOHSATHUSAMH O TPOCTPAHCTBEHHBIX
durypax m HuX OCHOBHBIMU CBOWCTBAMH, 3HaHHE TeopeM, QOpMyl U YMEHHE
WX TPUMEHSITh, YMEHHS JOKa3bIBaThb TEOPEMBbI M HAXOIUTh HECTAaHIAPTHHIE CIIOCOOBI
pelieHus 3a1ay;

dbopMupoBaHUE YMEHUS PACIIO3HABATH HAa YEPTEkKAX, MOJICTISIX U B peaTbHOM MHPE
MHOTOTPAaHHUKU U Te€Jia BpalleHUsl, KOHCTPYHPOBATh T€OMETPUUYECKUE MOJIEIIH;

dbopMupOBaHNE TIOHMMAaHHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO TOCTPOCHUS
MaTeMaTUYeCKUX Teopui, (OpPMHpPOBAHWE TMMOHUMAHUS POJU  AKCHOMATHKH MPHU
MIPOBEJICHUN PACCYKICHUN;

dbopMupoBaHuE yMEHHS BIAJETh METOJAMHU JOKa3aTeJIbCTB M AJITOPUTMOB
pelIeHus, YMEHUS UX TPUMEHSATb, MPOBOJAUTH J0KA3aTeNbHbIC PACCYXKICHUS B XOJ€
pelIeHns CTEPEOMETPUUECKUX 3ajJlad U 3aJa4 C MPAKTUUYECKUM COJIEpKAHUEM,
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(opMHUpOBaHUE MPEACTABICHUS O HEOOXOAMMOCTU JI0KA3aTENIbCTB MPU OOOCHOBAaHUU
MaTEeMaTUYCCKUX YTBEPKICHUA W POJM AKCHOMATHUKH B TMPOBEACHHUM JCTYKTHUBHBIX
paccyXIcHUH;

pa3BUTHE U COBEPLICHCTBOBAHUE MHTEJUIEKTYAJIbHBIX U TBOPYECKUX CITIOCOOHOCTEM
oOydJaromuxcs, MO3HABATENIbHOM  aKTUBHOCTH,  MCCIIEIOBATEIbCKUX  YMEHHH,
KPUTUYHOCTU MBIIJICHUS, HHTEpECca K U3yUCHHUIO TEOMETPUH;

dbopmupoBanue ¢yHKIIMOHATLHON TPaMOTHOCTH, PEJIEBAHTHON T€OMETPUN: YMEHUS
pacno3HaBaTh MPOSIBICHUS T'€OMETPUUYECKUX MOHITHI, OOBEKTOB MU 3aKOHOMEPHOCTEU
B pCaTbHBIX XU3HCHHBIX CUTYalMSIX W MPH U3YYCHHH JPYTrUX YYCOHBIX NMPEIMETOB,
NPOSIBJICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUS peabHbIX CUTYaLIUMH,
UCCJIeIOBaHUS MIOCTPOECHHBIX MO/JIEeH, HHTepIIPETAIIMU MOJYYEHHbBIX Pe3yJIbTaTOB.

OCHOBHBIMHM ~ COJIepKATENIbHBIMU ~ JUHUSIMU ~ y4eOHOro kypca «l'eomeTpusi»
B 10 «wmaccax sBmsitorcs: «lIpsiMble W MJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanaukmny», «Tena Bpamenus», «BekTopsl U KOOpAMHATBHI B MPOCTPAHCTBEY,
«/IBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe B DPI'OC COO TpeboBaHuE «yMETh ONEPUPOBATH
HOHSITUSIMU», PEJICBAHTHBIX T€OMETPUH Ha YTIyOaéHHOM ypoBHE 00yueHus B 10 kiaccax,
OTHOCHUTCSI KO BCEM COJIEp’KaTeJIbHbIM JIMHUSM Y4eOHOro Kypca, a (opMHpOBaHUE
JIOTUYECKUX YMEHHUH pachpeesieTcsi He TOJBKO M0 COAepKATEIbHBIM JUHUSAM, HO U IO
rogaM oOydenus. CoaepkaHue 00pa30BaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM
pesynbratam ocBoeHuss DenepaibHONW pabouell MPOrpaMMbl, pacHpeneNéHHBIM 10
rojaM OOyYeHHMs, CTPYKTypUpPOBAaHO TakuM 0Opa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
NPUHIMITHAIBHBIM ~ BOIIpOcaM  oOydaromnigecss oOpamaiuch HEOJHOKPATHO. ITO
MO3BOJIIET OpPraHMW30BaTh OBJAJCHUE TEOMETPUYECKUMH TOHATUAMH W HAaBBIKAMHU
MOCIIEIOBATENIbHO M MOCTYMATENbHO, C COOIOJIEHUEM MPUHIIUIA TTPEEMCTBEHHOCTH, a
HOBBIC 3HAHUA BKIIOYATh B OONIYyI0 CHCTEMY TIE€OMETPUUYECKHX TMPeICTaBICHUN
00ydJaromuxcs, pacmupss 1 yriuyosss e€, o0pasys MpoyHble MHOKECTBCHHBIC CBSI3H.

[lepexon K M3y4eHUIO TEOMETPUN Ha YIrIyO0IEHHOM YPOBHE MO3BOJISET:

co3aaTh yciaoBus st AuddepeHuanuu 00y4eHus, TOCTPOCHUS WHANBUIYaTbHbBIX
o0Opa3oBaTeIbHBIX MPOrpamMM, OOECTeUUTh YIIyOJNEHHOE W3YYEHHE TE€OMETPHUHKAK
COCTaBIIAIONICH yueOHOTo mpeamera «MaTemMaTHuKay;

MOATOTOBUTH OOYYArOMIMXCA K TMPOJODKEHUI0 M3YYCHHUS MAaTEMAaTUKU C Y4ETOM
BbIOOpa Oynymield mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXAY OOIIMMU
mpo¢eCCHOHATILHBIM 00pa30BaHUEM.

Ha n3ydenne yuebHOro Kypca «['eomerpus» Ha yriryOJI€HHOM YPOBHE OTBOIUTCS
204 gaca: B 10 xmacce — 102 gaca (3 waca B Hemenro).
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COIAEPKXAHUE OBYUEHUA

10 KJIACC

IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TOHATHS CTEpeoMeTpuH. Touka, mpsiMasi, TIOCKOCTb, MPOCTPAHCTBO.
[TonsiTe 06 aKCMOMATUYECKOM MOCTPOCHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJCTBUS U3 HUX.

B3anMHOE pacnonokeHue TMpsAMBIX B NPOCTPAHCTBE:  IE€pECEKaroluecs,
napajuielbHble M CKpeuuBaromuecs npsmbie. [[pU3Haku CKpeIIMBAIONIUXCA MPSMBbIX.
[TapannenbHOCTh NPAMBIX U IUIOCKOCTEM B MPOCTPAHCTBE: MAPAIIICIBHBIE TMPSIMBICB
MPOCTPAHCTBE, MAPAIIIETBHOCTh TPEX MPSAMBIX, MAPAIIICIBHOCTh MPSIMON U TUIOCKOCTH.
[lapannenbHoe W IEHTPaIbHOE MPOEKTUPOBaHME, H300paxeHue ¢uryp. OCHOBHbBIC
CBOICTBa MapaJjIeIbHOIO MNpoeKTUpoBaHusA. M3o0pakeHue Quryp B mapajielbHOU
OpPOEKIMU. YTJbl C COHANpPaBICHHBIMU CTOPOHAMH, YIOJ MEXIy MPSIMBIMU
B NpocTpaHcTBe. IlapamienbHOCTh IUIOCKOCTEN: MapaijiedbHbIE MJIOCKOCTH, CBOWMCTBA
napajuieNIbHbIX IIoCKocTel. [Ipocrteiimme nmpocTpaHCTBEHHbIE (GUTYPHlI HAa TIJIOCKOCTH:
TETpa’aAp, NapajulesIenunes, HOCTPOCHUE CEUCHU.

[TeprieHAUKYJISIPHOCTh TPSMOM M  IUIOCKOCTH: TEPIECHAUKYISPHbIC TPSMbBICB
IPOCTPAHCTBE, MPSIMbIE MapajulesbHbIE U MEPHNEHIUKYISPHBIE K TUIOCKOCTH, MPU3HAK
NEPHEHIUKYISPHOCTU MPSMOU M TUIOCKOCTH, TEOpEMa O NPSIMOM MEpPHNEHIUKYJIIPHOU
w1ockocTH. OpToroHanbHOE NpOeKTUpoBaHUE. llepneHAMKyNsIp U HAKIOHHBIE:
pacCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHHUE OT MPSIMOM A0 IJIOCKOCTH, TPOCKIIHS
burypsl Ha IJIOCKOCTb. [lepnieH IUKYIAPHOCTD MJIOCKOCTEM MIpU3HAK
NEePHEHIUKYISIPHOCTU ABYX IIOCKOCTe. Teopema o TpEX MeprneHIuKyIIsIpax.

YTIiael B IPOCTPAHCTBE: YIOJ MEXAY NMPSAMOM U IUIOCKOCTBIO, IBYTPAaHHBIN YOI,
JUHEWHBIA yroa JBYIpaHHOTO yria. TpéXrpaHHbld U MHOrOrpaHHbie yribl. CBOWCTBa
IUIOCKUX YIJ0B MHOrOrpaHHOro yria. CBONCTBA IUIOCKUX M JABYTPAaHHBIX VYTIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CHHYCOB JUISI TPEXTPAHHOTO yIJIa.

MHororpaHHuKH

Buapl MHOrorpanHuKoOB, pa3BEpTKa MHOrorpaHuuka. [Ilpusma: n-yronpHas npusma,
mpsiMasis W HAKJIOHHAsg TMpPU3MbI, OOKOBas U TOJHAs TIOBEPXHOCTh MPHU3MBI.
[Tapannenenuren, NpsMOYroJIbHBIN MTapajuIesIenUIIe] U ero cBoicTBa. Kparuaimue nytu
Ha TMOBEPXHOCTM MHOrorpanHuka. Teopema Oiinepa. IlpocTpaHcTBeHHass Teopema
[Tudaropa. [Mupamuaa: n-yroiapHas mupamuza, MPaBUIbHAS U YCEUYEHHAS THPAMMUIBI.
CporictBa pEébep © OOKOBBIX TpaHEH TPaBWIBHOW mHpaMunabl. [IpaBUibHBIE
MHOTOIPaHHUKH: TpaBWJIbHAs IMIpU3Ma W IpaBWIbHAs NOUPaMHUIA, [pPABUIIbHAsS
TpeyrojibHas MUpaMua M MPAaBUIBHBIA TeTpadap, Kyd. [IpeacraBienne o mpaBHIIBHBIX
MHOTOIPaHHUKAX: OKTa’ap, JOJACKAIAP U UKOCAIP.

Boluncnenue 371€MEHTOB MHOTIOTPAHHUKOB: pEOpa, auaroHanu, yribl. Ilnomans
OOKOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTU MPSIMOUN MPU3MBI, TUIOLIA b OCHOBAHUH,
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TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsIMOU Tpu3Mbl. [Lnomaas 00KOBOM MOBEPXHOCTH U
[IOBEPXHOCTH IIPABUJIBHOU MUPAMUJIBI, TEOPEMA O IUIOIAANA YCEUEHHON MUPAMUBI.

Cummerpuss B NPOCTPAHCTBE.  DJIEMEHTBl  CUMMETPUH  IPABHIIBHBIX
MHOIOrpaHHUKOB. CHMMETpUss B  MPAaBWIBHOM  MHOTOTPAHHHMKE: CUMMETPHUS
napajiejenunesa, CUMMETPUs IPaBUJIBHBIX IIPU3M, CUMMETPUSA [PABUIIBHOU
IIAPAMUBI.

BekTOophbl 1 KOOPANHATHI B POCTPAHCTBE

[loHsATHS: BEKTOpP B MPOCTPAHCTBE, HYJIEBOW BEKTOp, UIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPbl KOJUIMHEAPHBIE, COHAINpABJIEHHbIE M TPOTHBOIMOJIOKHO HAaNpaBICHHbBIE
BEeKTOpbl. PaBeHCTBO BeKTOpoB. JleWCTBHS C BEKTOpamMH: CIIOKEHHUE W BbIYUTAHUE
BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOXXEHHME BeKTOpa Ha uucio. CBoicTBa
cioxeHust BeKTopoB. CBOMCTBAa YMHOKEHHS BEKTOpa Ha yKciio. [loHaTre koMIiaHapHble
BeKTOphl. [lpu3Hak komIutaHapHOCTH TpEX BekTopoB. [lpaBuio mnapamienenunena.
Teopema 0 pa3noxeHUn BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BeKkTopaMm. [IpsimoyronbHas
cuctemMa KoopAuHAT B mpocTtpaHcTBe. Koopaunatel BekTopa. CBA3b  MEXIy
KOOpJIMHATAMHU BEKTOpa U KOOpJAWHATAMHU TOUYEK. YTOJI MEXIy BekTopamu. CKansipHOE
IPOU3BEICHHE BEKTOPOB.

INPEAMETHBIE PE3YJIBTATbHI

K koniy 10 kiaacca oOyyaromuiicss HAyIuTCS:

CBOOOJIHO OMEPUPOBATH OCHOBHBIMHU MOHSTHIMHU CTEPEOMETPUU TIPHU PEIICHUH
3a/lay ¥ MPOBEJICHUH MaTEeMAaTUYECKUX PACCYKIACHUM;

NPUMEHSITh AaKCUOMBI CTEPEOMETPUU M CJICACTBUS W3 HHUX TMPU PEHICHUU
reOMETPUUECKUX 3a/1a4;

KJIacCU(UIUPOBATh B3aUMHOE  PACIOJIOKEHHE TPSIMBIX B  MPOCTPAHCTBE,
TUIOCKOCTEHN B MIPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE;

CBOOOJTHO OMEPUPOBATH MOHATUSMHU, CBA3AHHBIMH C yIJIaMH B MPOCTPAHCTBE:
MEXKy MPSAMBIMHU B IPOCTPAHCTBE, MEKY MPSIMOU U TNIOCKOCTHIO;

CBOOOTHO OTIEPUPOBATH OHITHSAMU, CBI3aHHBIMH C MHOTOTPaHHUKAMU;

CBOOOJIHO pacmo3HaBaTh OCHOBHBIE BUIBl MHOTOTPAHHHUKOB (IIPU3Ma, MUpamMua,
MPSIMOYTOJIbHBIN TTapaJijIesienuIe 1, Ky0);

KJIacCU(hUIMPOBATH MHOTOTPAHHHUKH, BEIOWpAsi OCHOBAHUS IS KJIacCU(PUKAIINN;

CBOOOJTHO OMEPHUPOBATH MOHSATHUSMH, CBSI3aHHBIMU C CEYCHHEM MHOTOTPAaHHUKOB
MJIOCKOCTBIO;

BBITIOJIHATH NapalljieIbHOE, LICHTPATIbHOE U OPTOrOHAIBHOE MPOEKTUPOBAHKE PUTYP
Ha TUIOCKOCTh, BHITIOJHATH H300paxeHus: GUryp Ha TUIOCKOCTH;

CTPOUTh CEUCHHUS MHOTOTPAHHUKOB pAa3IMYHBIMH  METOAAMH, BBIIOJHSTH
(BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYpP: BUIl CBEPXY,
cOOKY, CHU3Y;

BBEIYHCIISATHh IUIONIAIA TMOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma, TUPAMUJA),

FEOMETPUUECKUX TEJ C IPUMEHEHUEM (HOPMYIT;
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CBOOOJHO ONEPUPOBATH MOHATUAMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh
U TUIOCKOCTh CUMMETPHUH, IEHTP, OCh U MIIOCKOCTh CUMMETPUU (UTYPBHI;

CBOOOJHO  ONEPUPOBATH  MOHSITHSAMHU, COOTBETCTBYIOIIMMHU  BEKTOpaM U
KOOpAWHATaM B IIPOCTPAHCTBE;

BBIITOJIHATH JEUCTBUS HAJl BEKTOPAMU;

pemaTe 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHUYECKUX OTHOLIEHUN M HAXOXKJICHHE
FEOMETPUYECKUX  BEJIIMYMH, [IPUMEHSASA  M3BECTHBIE  METOABI IPU  PELICHHUH
MaTeMaTH4YECKUX 3a/1a4 IMOBBIIIEHHOT'O U BBICOKOTO YPOBHS CJI0KHOCTH;
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IIPUMEHATh  NPOCTEUIINE  MPOTPAMMHBIE  CpEICTBA M JJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CHCTEMBI IIPHU PEIIEHUH CTEPEOMETPUUECKUX 3a/1a4;

U3BJIEKaTh,  NPEOOPa3OBBIBATH " WHTEPIPETUPOBATH UH(}OPMAIUIO0
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, NpPEACTaBICHHYIO Ha dYepTexkax u
pPUCYHKAX;

IIPUMEHATh TOJIyYEHHbIE 3HAHUSA HA IPAKTUKE: CPaBHUBATh W AHAIU3UPOBATH
peanpHbIE CUTYallUHM, NIPUMEHATh U3YyYCHHBIE IMOHATHS B INPOLECCE MOMCKA PELICHUS
MaTeMaTudecku chOpMyTUPOBAHHON MTPOOIEMBI, MOACIUPOBATH pEalbHbIE CUTYAIIMH Ha
A3bIKE TEOMETPHM, HCCIEIOBATh IOCTPOEHHBIE MOJEIW C  HMCHOJIb30BAHUEM
reOMETPUYECKUX MOHATUIA U TEOPEM, anmnapara ajreopbl, pemaTh NpakTHYeCKUe 3a1a4H,
CBA3aHHBIE C HAX0XK/IEHUEM F€OMETPUYECKUX BEJINYNH;

UMETh MPEeJICTaBIeHUsI 00 OCHOBHBIX ATamax pa3BUTHS T'€OMETPUHM KaK COCTaBHOMN
yacTh (yHJIaMEHTa Pa3BUTHS TEXHOJIOTUH.

30



TEMATHUYECKOE IINTAHUPOBAHUE

denepanpHas padouas nporpamma | Maremaruka. 10-11 kmaccel (yriayOJ€HHBIH YpOBEHb)

10 KJIACC
HaszBanue KomuyecTtBoO OCHOBHBIE BUIBI JEATEILHOCTH
OcHOBHOE cojiepKaHue
pasnena (Tembl) Kypca 4acoB yUamuxcs
BBenenue B crepeoMeTpuio 23 OCHOBHBIE POCTPAHCTBEHHBIC OnpeaensTh IIOCKOCTh KaK GUrypy,

buryps.
[TonsiTus cTepeoMeTpun: TOUKa,

npsiMasi, TJI0CKOCTh, IPOCTPAHCTBO.
OcHoOBHbBIE TTpaBUJIa U300pAKEHUS

Ha PUCYHKE TUIOCKOCTH, MapajuiebHbIX
NPsIMBIX (OTPE3KOB), CEPEAUHBI
OTpe3Ka.

[TonsiTHs: mepeceKarouecs MmIOCKOCTH,
nepeceKaronuecs mpsmas u IIOCKOCTh;
MOJIYIIPOCTPAHCTBO.

MHororpanHUKH, U300pakeHUE
MIPOCTEHIITNX MTPOCTPAHCTBEHHBIX
¢buryp, HeCymecTBYIOIINX OOBEKTOB.
AKCHOMBI CTEPEOMETPHUH U TIEPBBIC
CJECTBUS U3 HUX.

Croco06pbl 3a1aHUs TIPSMBIX U
IJTIOCKOCTEN B MTPOCTPAHCTBRE.
O0603Ha4YeHMS PSIMBIX U TUIOCKOCTEH.
Ceuenus. M3o0pakeHue ceueHui

B KOTOPOM BBITOJIHSIETCS MIIAHUMETPHUSL.
JlemaTe MpoCTEUIIINE JTIOTUUECKUE
BBIBO/Ibl U3 AKCMOMATUKH TJIOCKOCTH.
[IpuBOAUTH NPUMEPHI PEATBHBIX
O00BEKTOB, HJI€ATU3AIMEN KOTOPHIX
ABJISIIOTCS AKCHOMBI T€OMETPHUH.
N3yuarh, NpUMEHATH MPUHLIUIIBI
MMOCTPOCHUS CCUCHUU.

Hcrnonp30BaTh 17151 TOCTPOCHUS
CEYCHHMU METOJI CJIECI0B, METO/I
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ
IIEpEeHOCca CEKYIIEHN IIIIOCKOCTH.
Pewrate cTepeoMeTpruueckue 3a1auu:
Ha OIpEJICJICHUE BU1a CEYEHHUS U
HaXO0XJEHHUE €0 IUIOMIAJIH.
AxTyanu3upoBaTh (HaKThl U METOJIbI
IJIAHUMETPUH, PEIICBAHTHBIEC TEME,
MIPOBOJAWTH AHAJIOTHUHU.

Hcnonb30BaTh py pEMICHUH 33/1a4
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nUpaMubl, KyOa U IpU3Mbl, KOTOPbIE
IpOXOJAT yepe3 ux peéopa.
N3o06pakeHue nepeceyeHust
IIOJIyYECHHBIX IUNIOCKOCTEH.
PackpammBaHne NOCTPOEHHBIX CEUECHUIM
Pa3HBIMU LIBETAMH.

Meron cnenoB A NOCTPOEHUS
ceyeHuid. CBOMCTBA MEpECEUCHUI
psAMBIX U I1ockocTer. [loctpoenue
CEUYEeHHH B mUpaMujie, Kyoe 1mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aIIUCh 11aroB
IIOCTPOCHHUS.

IloBTOpEHKE MITAHUMETPUH.

Teopema 0 mponopuMOHAIBHBIX
otpe3kax. [logobue TpeyroiabHUKOB.
Teopema Menenas. Pacuérsl

B CEYCHMSIX HA BBIHOCHBIX YEPTEKAX.
HcTopus pa3BUTHS IUTAHUMETPUH

U CTEPEOMETPUHN

CJIEIyIOIINE IJIAHUMETPUUECKUE (PaKThI
Y METOJBI:

Teopembr Qaseca u

O IPOIIOPLUOHAIBHBIX OTPE3KAX.
ANTOpUTM JIEJIEHUS OTpE3Ka

Ha N paBHBIX yacTeu. Teopema
Meunenasi.

PaBHOOEIpEHHBIN TPEYTONBHUK.
PaBHOCTOpOHHMI TPEYrOJbHUK.
IIpsAMOYTONBHBIN TPEYTOJIbHUK.
CBOMCTBO CpeAHEN TUHUU
TpeyrojbHUKa. CBOMCTBO OMCCEKTPHUCHI
yriia TpeyrojpHuka. CBOMCTBO MeIuaH
TpEyroJIbHUKA.

[Tpu3naku mog00Us TPEYroJIbHUKOB.
[Tomy4ats mpeacTaBiaeHus: 00
OCHOBHBIX 3TallaX Pa3BUTHS TEOMETPUN
KaK COCTaBHOW 4acTH (pyHIaMEHTa
Pa3BUTUS TEXHOJIOTUN

B3anmHoe pacnionoxenue
MPSMBIX B IPOCTPAHCTBE

B3anmHOe pacronoxeHue npsiMbIX

B pocTpaHcTBe. CKpelnBaromuecs
npsiMble. [Ipu3Haky CKpenMBaOIINXCS
PSIMBIX.

[TapannenbHbie TpsIMbIE

KnaccudummpoBaTts B3auMHOe
PaCTONIOKEHHE TTPSMBIX

B IIPOCTPAHCTBE, WILTIOCTPUPYS
PUCYHKaMU ¥ MIPUBOJIST IPUMEPHI
W3 PeaJbHOM KU3HM.
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B IIpocTpaHCcTBE. Teopema

O CYIIECTBOBAHUU U €IMHCTBEHHOCTH
IIPSMON IapajuleIbHON JaHHOU
IIPSIMOM, IPOXOSAILEN Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAILIEH

Ha JIAHHOW IPSMOM.

JleMMa 0 mepeceueHnH NapayieabHbIX
NPSAMBIX INIOCKOCTHIO. [TapannensHOCTh
TpEX NpsAMBIX. Teopema o TpEx
napajuieNIbHbIX MPSIMBbIX.

Teopema 0 CKpeIMBarOUIUXCS MTPSMBIX.
[TapasuienbHOE IPOEKTUPOBAHUE.
OcCHOBHBIE CBOMCTBA apAJIIEIIBHOIO
npoekTupoBanus. M3o0paxenne
pa3HbIX GUTYp B MapajljiesIbHOMI
IIPOCKILUU.

LlenTpanbHas mpoeKuus.

YT0JI ¢ COHanpaBICHHBIMU CTOPOHAMM.
Yron Mexy npsiMbIMH.

3aaun Ha JOKA3aTeIbCTBO U
UCCIIEJOBAHNE, CBS3AHHBIC

C pPacmoI0KEHUEM ITPSAMBIX

B IIPOCTPAHCTBE

Jloka3biBaTh TEOpEMY

O CYLIECTBOBAHUH U €JUHCTBEHHOCTH
MAPAIETBHON MPSIMOU, POXOIALIEH
4yepe3 TOUKY MPOCTPAHCTBA U HE
JIeXKalllen Ha IPYyrou NMpsIMOM; JIEMMY

0 MEPECEUYECHUH TUIOCKOCTH ABYMS
napajuieIbHbIMU NPSAMBIMH; TEOPEMY

0 TPEX MapajsIeNbHbIX MPSMBIX.
Jloka3pIBaTh MpU3HAK
CKPELIMBAOUIUXCS MPSAMBIX, TEOPEMY
0 CKPEIIMBAOIINXCSA NPSIMBIX.
Jloka3bIBaTh TEOPEMY O PAaBEHCTBE
YIJIOB C COHAIPAaBICHHBIMU CTOPOHAMM.
OOBSICHATH, UTO HA3BIBACTCS
IapajijIeIbHbIM U LEHTPAIbHBIM
IIPOEKTUPOBAHUEM U KAaK BBIITOIHACTCS
MPOEKTUPOBaHUE (PUTYP HA MITOCKOCTD.
Jloka3pIBaTh CBOMCTBA MapajjielIbHOTO
IIPOCKTUPOBAHMSL.

N300paxkath B mapamuieabHON
IIPOCKLIUH Pa3HbIE TEOMETPUUECKUE
buryps.

Pemats crepeoMerprueckue 3agaqu
Ha J0Ka3aTeIbCTBO U UCCIIEOBAaHUE,
CBSA3aHHBIE C PACTIOJIOKEHUEM NPAMBIX
B IIPOCTPAHCTBE.
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[TpoBOIUTE MOKA3aTEIbHEIC
pacCyXACHUS TIPU PEIICHUN
TCOMETPUICCKUX 3aJ1a4, CBI3aHHBIX
CO B3aHMHBIM PaCIOJIOKCHUEM
NPSIMBIX B TIPOCTPAHCTBE.
CpaBHUBaTh, aHAJTU3UPOBATH U
OIICHUBATh YTBEPKICHUS C IETBIO
BBISIBJICHUS JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PAaCCYXKICHHM.
MonenupoBaTh peanbHbIC CUTYAIINH,
CBSI3aHHBIC CO B3aHMHBIM
PacIoIOKEHUEM MPSIMBIX

B IIPOCTPAHCTBE, Ha SI3bIKE TEOMETPHH.
HccnenoBath MOCTpOEHHBIE MOJIEITH

C UCIIOJIb30BAaHUEM T'€OMETPUUECKUX
MOHATHI U TEOpeM, armapara aareOpsl,
1M (PPOBHIX PECYPCOB.

[Tonyuyats npeacraBiieHUE

O IIEHTPAITLHOM MPOEKTUPOBAHUH

1 00 UCTOpUHU PadOT MO TEOPUH
MIEPCTICKTUBBI

[TapannenbHOCTH NPSAMBIX
Y IUIOCKOCTEN
B ITIPOCTPAHCTBE

[loHATHSA: MapaJUIEIBHOCTD NPAMON U
IJIOCKOCTH B IMMPOCTPAHCTBE.

[Ipu3Hak napaaieabHOCTH OPSIMOU U
m10ckocTh. CBOKMCTBA NAPaAIEIbHOCTH

Knaccudummposats B3auMHoe
PaCTONIOKEHHUE TIPSIMOM U TIIIOCKOCTH
B ITPOCTPAHCTBE, IPUBOIS
COOTBETCTBYIOIIHE TTPUMEPHI
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IIPSMOU U IIIOCKOCTH.
['eomeTpuueckue 3anaun

Ha BBIYMCIICHUE U JOKA3aTEIBCTBO,
CBSI3aHHBIE C IAPAJUIEIBHOCTHIO

MMpsAMBIX U IJIOCKOCTEM B MpOCTPAHCTBC.

[TocTpoenue ceyenusi, MPOXOIAILIETO
Yyepe3 JaHHYIO NPSIMYIO Ha YEPTEXKE U
MAPALIETBHOTO APYTOU IPSMOM.
Pacuér otHomenuit. [lapannensHas
MIPOEKINS, TPUMEHEHHE

JUTSI TIOCTPOEHUS CeYeHM KyOa

Y NapajijIeenunea.

CBoiicTBa ImapauICJICIIUIICAa U ITPU3MBI.

[TapannensHbie wockocTh. [IpusHaku
NapajieIbHOCTH JIBYX IUIOCKOCTEM.
Teopema 0 mapajIeIbHOCTH U
€AMHCTBEHHOCTH IJIOCKOCTH,
MPOXOAIIEH Yepe3 TOUKY, HE
MIPUHAICKAITYIO JAHHOW INIOCKOCTHU U
CIICJICTBUS U3 HEE.

CaoiicTBa napaJuIeabHbIX INIOCKOCTEMH:
0 MapaJuIeIbHOCTH NPSIMBIX
NIEpEeCEeUYCHUs PHU NEPECCUCHUH ABYX
NapajuIeIbHbIX IIJIOCKOCTEN TPETHEM;
00 OTpe3Kax mapauieIbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEK/Y ITapasuIeIbHBIMA

W3 pEAIbHOM KU3HU.
®opmynUpoOBaTh ONPEIEIICHUE
NapajuIeNIbHBIX MPSAMOU U MJIOCKOCTH.
Jloka3bIBaTh IIpU3HAK

0 MapaJuIeJIbHOCTH MIPSAMOMN U
IIJIOCKOCTH; CBOMCTBA NIapaJUIEIIbHOCTH
IIPSIMOU U IIJIOCKOCTH.

Pewrate cTepeoMeTpudecKue 3a1a4u
BBIYMCIIEHUS U J10Ka3aTEIbCTBO,
CBSI3aHHBIE C NTAPAJIJIEIBHOCTBIO
MPSAMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE.
Pemrate npakTuyeckue 3a1ayu

Ha IIOCTPOCHUE CEUECHMM Ha YepTekax
TETpaj’Apa U MapajjIeIenuIea.
Pemrate crepeomerpudeckue 3agaum,
CBSA3aHHBIE C IOCTPOCHUEM CEYEHUN
IIJIOCKOCTBIO.

IIpoBOAUTE JIOTMYECKH KOPPEKTHBIE
JI0OKa3aTEIbHBIE PACCYKICHUS

IIPU PELICHUH T'€OMETPUYECKUX 3a1a4
CBSA3aHHBIX C MapAJLIECIBbHOCTBIO
IIJIOCKOCTEMN.

CpaBHUBATh U aHAJTM3UPOBATH
peabHbIE CUTYallH, CBSI3aHHBIC

C NMapaJIEIbHOCTBIO PSAMOM U
IIJIOCKOCTH B IIPOCTPAHCTBE;
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IUIOCKOCTSIMU; O IEPECEUECHUHN MTPIMOK
C IByMs apaJlJIEIbHBIMU TJIOCKOCTAMHU

MOJIEJIMPOBATH PEAJIbHBIE CUTYAIWH,
CBSI3aHHBIC C NIAPAJUICIIbHOCTHIO
MPSAMOU U INIOCKOCTH B IMPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUU

[lepneHauKyJIApPHOCTD
IPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTOpenue: Teopema Iudaropa

Ha IUIOCKOCTHU, TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CgoiicTBa Ky0a v MPSIMOYTOJIBHOTO
napajenenuneaa. Beraucienue v
OTPE3KOB B KyO€ U MPSMOYTOJIEHOM
napajuielIeIuIeie.
[lepneHAUKYISAPHOCTD PSIMOU U
miockocTu. [Ipu3Hak
NEPNEHAUKYISPHOCTU IPSIMOM U
miockocTd. TeopeMa o cyliecTBOBaHUU
Y €JUHCTBEHHOCTH IPSIMOH,
MPOXOISAIIECH Yepe3 TOUKY
MPOCTPAHCTBA U NMEPIEHIUKYIISIPHON
K miockoctu. [lnockoctu u
NEePHEHIUKYISPHBIE UM MpsMast

B MHOTOTPaHHHKAX.
[lepneHauKyap U HAKIOHHAS.
[locTpoenne nepneHIuKyIsapa

Y3 TOYKHU HA IPSIMYIO.

Teopema 0 TpEX nMepNEeHANKYIIAPAX
(npsimast u oOpaTHas).

AKTyaM3upoBaTh (PaKkThl U METOIbI
MJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJUTH aHAJIOTHUHU.
®opmMyIUpOBaATh ONIPEAECICHUS:
MEePIEHANKYISAPHBIX MPSAMBIX

B IIPOCTPAHCTBE; ONPEIEIICHUE MPSIMON,
MIEPIIEHAUKYJIIPHOUN K IUNIOCKOCTH.
Jloka3bIBaTh: 1€EMMY

O NEPIEHIUKYISIPHOCTH IBYX
MapaJijIeIbHbBIX IPSAMBIX K TPEThEU
IIPSIMOM; TEOPEMBI O CBSI3H MEXKIY
MapaJIEIBbHOCTBIO MPSIMBIX U UX
MEPIIEHAUKYJIIPHOCTBIO K INIOCKOCTH.
Jloka3bIBaTh: TEOPEMY, BBIPAKAIOIIYIO
MIPU3HAK NEPIEHIUKYISIPHOCTH NMPSIMOUN
U IIJIOCKOCTH; TEOPEMY

O CYILLIECTBOBAHUH U €UHCTBEHHOCTHU
MPSIMOM, TPOXOAIIEH YEPE3 TAHHYIO
TOYKY U NEPIECHAUKYIAPHON K JTaHHOU
IIJIOCKOCTH.

N300pakaTh B3aUMHO
MEPIIECHANKYJIISIPHBIC TPSIMYIO
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YTroa MeXy CKpEIIMBAOIMMUCS
npsMbIMU. [TOMCK epHeHIUKYISIPHBIX
MPSIMBIX C IOMOIIBIO
MEPIEHANKYIIPHBIX NIOCKOCTEN
OpToroHanbHOE MPOEKTUPOBAHHUE.
[locTpoenue ceuenuit kyda, MPU3MBbI,
MPaBWILHOM MUPAMUIBI C TOMOIIBIO
OPTOTOHAJIBHOW IIPOECKIIUU.
CuMMeTpusi B IPOCTPAHCTBE
OTHOCHUTEJIBHO MI0CKOCTH. ITnockocTn
CHUMMETPUN B MHOTOTPaHHUKAX.
[Ipr3Hak nepneHuKyIISIpPHOCTH
IIPSIMOM U TUIOCKOCTH KakK CJIEICTBUE
cummerpud. [IpaBuiibHbIE
MHOTOT'PAHHUKHU

Pacuér paccrosHuii OT TOUKH

10 ockocTi. CriocoObl OMYCTUTD
MIEPIICHAUKYJIISAPBL: CAMMETPHSI, CABUT
TOYKH 110 MapajuieIbHON MPAMOM.
CnBur no HenapauieIbHON IPSIMOH,
VU3MEHEHUE PAaCCTOSIHUN

Y TUIOCKOCTb.

DopMyIIUPOBATH CBOMCTBO
NEPNEHANKYJISPA IO OTHOIIEHUIO

K IUIOCKOCTH.

[lomyyaTh npeacTaBiIeHUE O 3HAYEHUN
NepHeHauKysipa sl APYyrux odnacren
Hayku ((pu3nKa, SHEpreTHKa, Ja3epHbie
TE€XHOJIOTUH), B PEAIbHOM KU3HU
(TexHUKa, OKpYy’Karolasi 00CTaHOBKA).
Jloka3pIBaTh yTBEPKIACHUS, CBI3aHHBIC
C NMPOEKUMEN MPSIMOU Ha IIOCKOCTb,
HETEPIIEHIUKYIAPHYIO K 3TON NPsIMOM.
Jloka3pIBaTh TEOPEMY O TPEX
NEPHEHIUKYIIAPaX U TEOPEMY
o0paTHYIO TeopeMe 0 TPEX
NEePHEHIUKYIIApaXx.

[Tonyuyats npeacraBiieHUE

00 OPTOTOHAIBHOM ITPOEKTUPOBAHUU.
Jloka3pIBaTh TEOPEMY O NPOECKIIUU
TOYKHU Ha MPAMYIO.

Pemrats crepeomeTpudeckue 3a1auu,
CBSA3aHHBIE C NEPIEHAUKYIAPHOCTHIO
MPSIMOU U TIJIOCKOCTH.

Pemate npuknagsele 3a1auu,
CBSA3aHHBIE C HAXOKICHUEM
Ir€OMETPUYECKUX BEINYUH.
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Pemats ctepeoMeTpUYECKHE 3a1a4H,
CBSI3aHHBIE C IPUMEHEHUEM TEOPEMBI
O TPEX NMEPIECHAUKYIAPAX,
HAaXO0JECHUEM PACCTOSHUH,
IIOCTPOCHUEM ITPOCKIUH.

CpaBHMBATh U AaHAIU3UPOBATH
YTBEPKJICHUS C LIENbIO BbISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHanmu3upoBaTh U MOJIEINPOBATH

HAa SI3bIKE T€OMETPUHU PEAJIbHBIC
CUTYyAallUuH, CBA3aHHbIEC

C NEPHEHIUKYIIAPHOCTBIO NPAMOMN U
IIJIOCKOCTH; UCCIIEA0BATh IOCTPOCHHBIE
MOZIEJIH, B TOM YHUCIIE U

C UCIOJIb30BAaHUEM arrapaTa aareopbl

VYTibl ¥ pacCTOSHUS

16

[ToBTOpEHUE: YrOJI MEXKY NPSIMBIMU
Ha [JIOCKOCTH, TPUTOHOMETPHUS

B IPOU3BOJILHOM TPEYTOJIbHUKE,
TeopemMa KOCHUHYCOB.

[loBTOpEHME: YrOoa MEXIY
CKPEIIMBAIOIIUMUCS NPSIMBIMH

B IIpocTpaHcTBe. ['eomerpruueckue
METOJIbl BBIYMCIICHHUS YIJia MEXKIY
MPSIMBIMU B MHOTOIPAHHHKAX.

AKTyanu3upoBaTh (aKThl U METOJIbI
IJIAHUMETPUH, PEIICBAHTHBIEC TEME,
MIPOBOAUTH AHAJIOTHUHU.
®opmMynUpPOBATH ONIPEACICHUE
JIBYTPAHHOTO yTJIA.

Jloka3pIBaTh CBOMCTBO PAaBEHCTBA BCEX
JIMHEVHBIX YTJI0B ABYTPAHHOIO YyTJa.
KnaccudummpoBaTs AByrpaHHBIC YTIIBI
B 3aBUCUMOCTH OT X I'PAalyCHON MEpHI.
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JIByrpannsiid yroy. CBOKWCTBO
JIMHEVHBIX YIJIOB IBYTPAHHOTIO yIJIa.
[TepnieBAUKYIISIpPHBIE TITIOCKOCTH.
CBoiicTBa B3aMMHO NEPIEHAUKYISIPHBIX
mockocrent. [IpusHax
NIEPIICHAUKYIISPHOCTH IIIOCKOCTEM;
TE€O-peMa O IPSAMOU NEPECEUEHUS ABYX
IIJIOCKOCTEN MEPIEHAUKYIISIPHBIX
TPEThEU IIJIOCKOCTH.

[IpsAMOyYTONBHBIN NapaJIICICIIUIEN;
KyO; U3MepeHusi, CBOMCTBA
IIPSIMOYTOJIBHOT'O NapaJuIesICIUIEA.
Teopema o nuaroHanu nIpsIMOYroJIbLHOTO
napajulelIeIUIe a U CIEICTBUE U3 HEE.
CrepeomeTpruyeCcKHe U IPUKIIATHBIE
3a/1a44, CBA3aHHBIE CO B3aUMHBIM
PACIIOIOKEHUEM IIPSIMBIX U IIJIOCKOCTH.
IloBTOpEHNE: CKPEIIMBAIOIINECS
IPsIMBIE, MIAPAJIJIEIbHBIE IITIOCKOCTH

B CTaHJIAPTHBIX MHOTOI'PAHHUKAX.
[lapa napajurenbHBIX IUIOCKOCTEN

Ha CKPEIIHUBAIOIINXCS NPSAMBIX,
pacCTOsIHUE MEXIY
CKPEIMBAKOLMMHUCS IIPSIMBIMA

B IIPOCTBIX CUTyalUAX.

Onyckanue nepnesauKymiIspos,

DopmynUpOBaTh ONPEICIICHUE B3aUMHO
MIEPIIEHAUKYJIIPHBIX IIJIOCKOCTEH.
Jloka3pIBaTh TEOPEMY O IIPU3HAKE
NEPIICHAUKYIIAPHOCTH ABYX
IIJIOCKOCTEM.

DopmMynUpOBaTH CIEACTBUEC

(M3 mMpu3HaKa) O MEPIEeHIUKYISIPHOCTH
IIJIOCKOCTH, KOTOpasi NEePIEHAUKYJIIIpHA
IIPSIMOM, TI0 KOTOPOW MEPECEKAIOTCS JIBE
IIJIOCKOCTH, 3TU IUIOCKOCTSIM.
Jloka3bIBaTh yTBEPKIECHUS O €r0
CBOMCTBAX; TEOPEMY U CIICICTBUE

13 He€ 0 IMArOHAIAX IPSIMOYTOJIbHOTO
napajulelIeIuIe1a.

Pemrats crepeoMeTpruyeckue 3a1auy,
CBSA3aHHBIE C IIEPIIECHIUKYIIIPHOCTD
IIPSAMBIX U INIOCKOCTEM, UCIIONIBb3Ys
IUTAaHUMETpUYECKUE (PaKThl U METOMBI.
IIpoBOANTE JIOTUYECKU KOPPEKTHBIE
JIOKa3aTeJIbHBIE PACCYKIACHUS IIpU
peLICHUU TeOMETPUYECKUX 3a/1aY,
CBS3aHHBIX C IIEPIEHAUKYISIPHOCTHIO
IIJIOCKOCTEMN.

AHanu3upoBaTh U MOAEIUPOBATH

Ha I3bIKE TCOMETPUU PEAJIBHBIC
CUTYyaLlH, CBSI3aHHBIE
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BBIYMCIICHUE PACCTOAHUN OT TOUKHU
JI0 TOYKH; PSIMOU; TIIIOCKOCTH.
Brruncnenue paccTosiHUN MEXIY
CKpEIIMBAIOIIUMHUCS MPSIMBIMH

C IOMOUIBIO NEPIEHAUKYIISIPHON
IIJIOCKOCTH.

Tpéxrpa”Hblil yroju, HEPaAaBEHCTBA
JUIs1 TPEXTPAHHBIX YIJIOB.

Teopema I1udaropa, Teopemsi
KOCUHYCOB U CUHYCOB

JUIS1 TPEXTPAHHOTO yria. JJIEMEHTHI
ceprueckoil reoMeTpuu:
reoJIe3UUECKHe JIMHUU Ha 3eMiIe

C IEPIECHANKYISPHOCTHIO MPSAMBIX U
TIOCKOCTEM.

HccnenoBaTh MOCTPOEHHBIE MOAENH,
B TOM UYHCJIE U C UCTIOJb30BAHUEM
amnmapara ajareophbl.

PeiaTte npukiagHblie 3a1a4uu,
CBSI3aHHBIE C HAXOXKJICHUEM
r€OMETPUUYECKUX BEJTMUUH

MHororpaHHuKH

CucremaTusanus 3HaHUMN:
MHOrorpaHHHK U €0 3JIEMEHTHI.
[Iupamupa. Buasl nupamu.
[IpaBunbpHas nmupamMmua.
[Ipusma. Ilpsimast u HakIIOHHAs
npu3Mel. [IpaBuibpHas npusma.
[Ipsimoit mapasenenunen,

PSIMOYTOJIBHBIN Mapaieenune, Kyo.

Brinmykieie MHOrorpanauku. Teopema
Diinepa. [IpaBuiibHbIE U
MOJIYTIPABUIIbHbIE MHOTOIPAHHUKH

PaboTaTh ¢ yueOHUKOM: 3a71aBaTh
BOIIPOCHI, J€JaTh 3aMe4YaHusl,
KOMMEHTapHH.

AHaNMu3UPOBATh PEIICHUE 3aaUH.
PucoBaTh BRINTYKJIbIE MHOTOTPAHHUKHU
C 3aJJaHHBIMHM CBOMCTBaMU;
BOCCTAaHaBJIMBATh OOIIMI BT
BBIITYKJIOTO MHOTOTPaHHHUKA 110 IByM
€ro MPOEKIUIM.

Jloka3bpIBaTh CBOMCTBA BBITYKJIOTO
MHOTOT'PaHHHUKA.

PucoBaTh BBINTyKJIbIE MHOTOTPaHHUKHU
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C pa3HOU DUJIEPOBOM XapaKTEPUCTUKOM;
HCCIIEN0BATh BO3MOKHOCTH MOJIYYEHUS
pe3ynbTaTa Ipy BapbUPOBAHUH JaHHBIX.
Jloka3pIBaTh CBOKMCTBA ITPAaBUIIbHBIX
MHOI'OrpaHHUKOB. [lmaHupoBaTh
MIOCTPOEHHE MPABUIBHBIX
MHOT'OTPAaHHUKOB Ha MTOBEPXHOCTIX
JPYTUX MPaBUIbHBIX MHOTOTPAHHUKOB

BekTopsl B IpocTpaHCTBE

12

[TonsiTrie BeKTOpa Ha TIOCKOCTH

U B IIPOCTPAHCTBE.

CyMMa 1 pa3HOCTb BEKTOPOB, IPABUIIO
napajuiesienune1a, YMHOXKEHNUE BEKTOpa
Ha YHCJIO, Pa3JIOKEHUE BEKTOpa

1o 6a3ucy TpEX BEKTOPOB, HE JISKAIUX
B OJJHOM IIOCKOCTH.

CxkansipHoe npou3BeCHUE,
BBIYHCIICHUE yTJIa MEXKY BEKTOPAMU

B IIPOCTPAHCTBE.

[IpocTeitmue 3a1aun ¢ BEKTOpaMHU

AKTyam3upoBaTh (PaKkThl U METOIbI
MJIAHUMETPUH, PEJICBAHTHBIC TEME,
MPOBOJUTH aHAJIOTHUH.

OnepupoBaTh MOHATUIMU: BEKTOP

Ha IJIOCKOCTH U B MMPOCTPAHCTBE;
KOMILIaHApHbIE BEKTOPHI. [IpuBOIUTH
puUMepbl PU3UIECKUX BEKTOPHBIX
BEJIMYHH.

OcBauBaTh MpaBujia BHIMOJIHEHUSA
JICUCTBHUHU CIIOKECHHUS W BEIYUTAHUS
BEKTOPOB, YMHOXKEHHUSI BEKTOpa

Ha YHUCJIIO.

Jloka3pIBaTh MpU3HAK KOMILIAHAPHOCTHU
TPEX BEKTOPOB.

Jloka3pIBaTh TEOPEMY O Pa3I0KEHUU
J000r0 BEKTOpa Mo TPEM TaHHBIM
HEKOMIIJIAHAPHBIM BEKTOpaM
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[loBTOpEHUE, 00001ICHNE
U CUCTeMAaTH3allisa 3HaHUM

O6o0maromiee NOBTOPEHHUE MOHATUI
¥ METOJIOB Kypca T€OMETpUHU

10 k1acca, cucTemMaTu3alys 3HaHUM.
HcTopus pa3BUTHS CTEPEOMETPHH KaK
HAyKHU U €€ poJib B pa3BUTHHU
COBPEMCHHBIX HH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

Pemiate crepeoMeTpuyeckue 3aaauu
Ha JI0Ka3aTeJIbCTBO MAaTEeMaTUYECKUX
OTHOIIICHUH, HAXOKICHNE
r€OMETPUUECKUX BEJTUYUH (IJIMH,
YTJIOB, IJIOIIA/IeH, 00BEMOB).
Hcnonb30BaTh npu pelieHuU
CTEPEOMETPUUECKHX 3a]1a4
MJIaHUMETpUUYeCcKue (haKThl U METOIBI.
[TpoBOIUTH JIOTUUECKU KOPPEKTHBIC
JIOKa3aTeJIbHbIE PACCYKICHUS

MIPY PEUICHUHU CTEPEOMETPUUECKUX U
MJIAHUMETPUUECKUX 3a7a4.
CpaBHUBATh U aHAIU3UPOBATH
pealibHbIE CUTYallUH U BBIABIISATH
BO3MOXHOCTbh €€ MOJECIUPOBAHUS Ha
SA3bIKE TCOMETPUHU.

MoenupoBath peaibHYI0 CUTYaALUIO
Ha SI3bIKE TEOMETPUU U UCCIIEIOBATh
MMOCTPOCHHBIE MOJIEIIH, B TOM YHUCIIE U
C UCTIOJIb30BaHUEM arrnapara ajareopsl.
Hcnonp30BaTh KOMIBIOTEPHBIE
MPOrpaMMBbI NP PENICHUH 3a]1a4.
[Tomyyats npeicTaBI€HUE O TEOMETPUH
KaK O Pa3BUBAIOIICHCS HAyKeE,
VCCIIEIYIOIIEN OKPYKAKIINN MUp,
CBSI3aHHOM C peaIbHBIMU OOBEKTAMH,
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IIOMOTAIOIIECH PEIIUTD PEalbHbIC
YKA3HEHHBIE CUTYaLIUU O POJIHU
CTEPEOMETPUU B PA3BUTUU
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUM.
CpaBHMBATh U aHAIU3UPOBATH
YTBEPKICHUS C LIENbIO BISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
HccenenoBaTh IOCTPOCHHBIE MOCIIH.
Hcnonb3oBaTh HUPPOBBIE PECYPCHI

OBILEE KOJIMYECTBO
YACOB I1O ITPOITPAMME

102
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OEJAEPAJIBHASA PABOYASA IIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJIBHAA 3AIITMCKA

VY4eOHblii Kypc «BeposiTHOCTh M CTaTUCTHKA» YriIyOJIEHHOTO YPOBHS SIBISETCA
MPOJOJKEHUEM U Pa3BUTHEM OJHOUMEHHOTO y4eOHOT0 Kypca YyriyO0nEHHOro ypoBHS Ha
ypOBHE cpeaHero oo6miero oOpa3oBaHus. Y4YeOHBIM Kypc MpeIHa3HAyYeH IS
dbopmupoBaHusl y 00y4arOIIUXCS CTATUCTUUECKON KYJIBTYPhI M IOHUMaHUS POJIA TEOPUU
BEPOSTHOCTEN KaK MaTeMaTHYECKOT0 MHCTPYMEHTA JIJI U3YUCHHUSI CIIy4YalHBIX COOBITHH,
BEeJIMUYUH U TmpoueccoB. [lpm wu3ydeHMM Kypca oOOramaroTcsi MpeICcTaBlIeHus
oOy4aromuxcs 0 METoAaxX UCCIEI0OBaHUs U3MEHUYMBOTO MUPA, Pa3BUBAETCS IOHUMAHUE
3HAYMMOCTH W OOIIHOCTH MaTeMaTUYECKUX METOJOB IMO3HAHUSA KaK HEOThEMJIEMOMU
YaCTU COBPEMEHHOT'O €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS.

Copepsxanue yueOHOro Kypca HampaBJIeHO Ha 3aKperyieHue 3HAHUM, OJTYYeHHBIX
Opy HM3yYEHHWU Kypca Ha YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs, U Ha pa3BUTHE
IPEACTaBICHUN O CIyYalHBIX BEIMYMHAX W B3aMMOCBS3SIX MEXKIY HHUMHU Ha BaKHBIX
IpUMepax, CHKETbl KOTOPBIX IMOYEPHHYTH M3 OKpyKaroumero mMupa. B pesynbrare
y oOydvarommxcss  JOJDKHO  copMupoBarhcsi — MpeAcTaBieHHWe O  HauOoiee
yIOTPEOUTENBHBIX U OOIIMX MAaTEMAaTHUYECKUX MOJENSAX, UCIIOJIb3YyEMbIX JJIsi OMUCAHUS
AHTPOMOMETPUUYECKHUX U JAeMorpaduyecKuX BEJIMYMH, TOTPEITHOCTEN B pa3InyHbIe poa
U3MEpPEHUsAX, JUIMTETBHOCTH  O€30TKa3HOW paboThl TEXHUYECKUX  YCTPOMCTB,
XapaKTEPUCTUK MACCOBBIX SIBJICHUN M IIPOIIECCOB B 00IIECTBE. YUEOHBIN KypC SBISETCS
0a30i1 T OCBOGHHUS BEPOSTHOCTHO-CTATUCTMYECKUX METOJ0B, HEOOXOIMMBIX
CHEUUANINCTaM HE TOJBKO HMHXKEHEPHBIX CIELHAIBHOCTEN, HO TAKXKE COIMAIBHBIX H
MICUXOJIOTHYECKUX, MOCKOJIBKY COBPEMEHHBIE OOIECTBEHHbIE HAYKU B 3HAYUTEIHLHOU
Mepe UCIONB3YIOT amnmnapar aHanu3a O0onbIKX AaHHbIX. L{eHTpanbHy0 YacTh yueOHOTO
Kypca 3aHMMaeT OOCYKJICHHE 3aKOHa OOJBIINX 4Yhcell — (PyHIaMEHTAIBLHOTO 3aKOHa
MPUPOBI, UMEIOIIET0 MaTEMAaTUYECKYI0 (popMaTn3aIuio.

B cooTBeTcTBMM € yKa3aHHBIMU LEISIMH B CTPYKType YydeOHOro Kypca
«BeposTHOCT, W CTaTHCTHKa» HAa YIIyOJEHHOM YypOBHE BBIJICIICHBI OCHOBHBIE
conepkarenbuble JTUHUU: «ClydaitHple COOBITHS W BeposiTHOCTH» M «CiydaiiHbie
BEJTMYMHBI U 3aKOH OOJIBIIIUX YHCEI.

[ToMrUMO OCHOBHBIX JTMHHH B YU4EOHBIA KypC BKITIOYEHBI JIEMEHTHI Teopun rpadoB
U TEOpPUH MHOKECTB, HEOOXOAMMBIE JIJIsl TTOJIHOLIEHHOTO OCBOCHUSI MaTepHalia JaHHOTO
y4e0HOTO Kypca ¥ CMEKHBIX MATEMAaTUYECKUX YIeOHBIX KYPCOB.

Conepxanue muHUM «CitydaiiHble COOBITUS U BEPOSITHOCTU» CIIYKUT OCHOBOM JJ1s1
dbopMupoBaHusl MPEACTABICHUN O pacnpeieeHuu BEPOSTHOCTEH MEXKIY 3HAUYCHUSIMU
CIIy4allHbIX BEJIWYHMH. BaXHyl0 4acTb B 3TOM COAEPKATEIbHOW JIMHUU 3aHUMAET
M3YYEHHUE TE€OMETPUUECKOT0 U OMHOMHMAIBHOTO pacClpeleseHuid M 3HAKOMCTBO C HX
HEMPEPHIBHBIMU aHAJIOTAMU — MIOKA3aTeIbHBIM U HOPMAJIbHBIM pacCIpeIeICHUSIMHU.
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Tembl, cBsi3aHHBIE C  HEOPEPBHIBHBIMU  CIy4yalHBIMH  BEJIMYMHAMU U
pacnpeeNeHUs MU, aKIEHTUPYIOT BHUMaHUE 00y4arouIuXxcsl Ha OMMCAHUM M U3YYCHUU
CIIy4ailHbIX SIBJICHHI C TOMOIIBIO HENpepbIBHBIX (yHKUMI. OCHOBHOE BHHMaHUE
yIIeNseTCs MOKa3aTeIbHOMY M HOPMAJIbHOMY PaclpeesICHUSIM.

B ydeOHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMUTEIBHOE U3YUYEHHUE CBS3H MEKIY
CIIy4ailHBIMM BEJIMYMHAMU W OINMCAHUE HTOW CBSI3U C MOMOIIBIO Ko3(pduuueHra
KOPPEJSLIUU U €r0 BBIOOPOYHOTr'0 aHAJIora. JTH 3JIEMEHTHI COJIEPKaHUs pa3BUBAIOT TEMY
«/IlnarpaMmmbl paccerBaHUs», U3YYCHHYIO Ha YPOBHE OCHOBHOT'O OOIIEro o0pa3zoBaHusl,
¥ BO MHOT'OM OIUPAIOTCS Ha CBEJIEHUS U3 KypCOB alre0pbl U TeOMETPHUH.

Emé onuu aneMeHT cojiepikaHus, KOTOPbIA MpeasiaraeTcsi Ha 03HaKOMHUTEIHLHOM
YPOBHE — TIOCJIEOBATEIbHOCTh CIIyYalHBIX HE3aBUCHUMBIX COOBITUN, HACTYMAIOIIMX
B eAUHUIy BpeMeHU. O3HAKOMIIGHHE C paclpeiesieHHEeM BEpOSTHOCTEH KOJMYecTBa
TaKUX COOBITUI HOCUT PAa3BUBAIOUIUI XapaKTep U SIBISETCS aKTyaJbHBIM JJisi OyAyIInuX
aOUTYpHUEHTOB,  MOCTYMAOIIMX  HAa  Yy4eOHbIE  CHEUUAIbHOCTH,  CBS3aHHbBIC
C OOIIECTBEHHBIMU HAYKaMH, IICUXOJIOTUEN U YIIPABICHHUEM.

Ha uzydenne ydeOHOro kypca «BeposSTHOCTh M CTaTHCTHKa» Ha YIIIYyOJIEHHOM
ypoBHe oTBoauTCs 68 yacoB: B 10 kitacce — 34 yaca (1 gac B Hegento), B 11 kimacce —34
yaca (1 yac B HEJEIIO).

COJEPKXAHUE OBYUYEHUA
10 KJIACC

I'pad, cBsa3ublil rpad, mytu B rpade: nukiasl u mnenu. CreneHb (BaJCHTHOCTH)
BepiuHkbl. ['padsl Ha miockoctu. JlepeBbs.

CrnydaliHble SKCIEPUMEHTHI (OTMBITHI) W CIyYalHbIE COOBITHA. JIeMEHTapHbIC
coObITUa  (MCcX0abl). BeposTHOCTH ciydaitHOTO CcOOBITHS. bBIM30CTH YacTOTBI H
BEPOATHOCTU COOBITHI. Cily4ailHble OIMBITHI C PaBHOBO3MOXXHBIMHU AJIEMEHTAPHBIMU
COOBITHSMU.

Onepanuu Hag COOBITUAMH: TIEpeceueHue, OObENUHEHUE, MPOTUBOIOIOKHBIC
coObITus. J{narpammel Ditnepa. @opMyiia CI0KEHUS BEPOSTHOCTEH.

VYcioBHass BEPOATHOCTb. YMHOXKEHHUE BEpPOSATHOCTEM. JlepeBO  CiaydamHOro
skcnepumenTta. dopmyna mnomHou BeposTHocTH. Popmyna baneca. HeszaBucumeblie
COOBITHSI.

bunapnbiii ciaydaiiHbld ONBIT (MCHBITAHUE), ycnex W Heynada. HezaBucumele
ucnbiTanug. Cepusi HE3aBUCHMBIX HCHBITAaHUU 10 mepBoro ycrnexa. llepecTaHOBKH U
dakropuan. Yucno coueranmii. Tpeyronbauk [lackans. @opmyna 6unoma HeroToHa.

Cepust He3aBUCHUMBIX HUchbITaHud beprymmn. CnydailHbld BBIOOpD M3 KOHEUHOU
COBOKYITHOCTH.

Cnydaitnas BennuuHa. Pactipenenenue BepossTHOcTe. /lnarpamma pacnpeaeacHusl.
Onepanuy Hajx ciydaiHbIMUA BeIWYMHAMU. buHapHas cinydaiiHas BenuwuuHa. [Ipumepsl
pacrpeielieHui, B TOM YUCJIe TEOMETPUUECKOE U OMHOMUATILHOE.

HNPEAMETHBIE PE3YJIBTATDBI
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K konny 10 kiacca oOyvaromuiics HayqYuTCs:

CBOOOJHO OIEPUPOBATh MOHATUAMM: Tpad, MIOCKUU rpad, CBsI3HBIN rpad, mMyTh
B rpade, 1emnb, LUK, AEPEBO, CTENEHb BEPIIMHBI, AEPEBO CIIYYaliHOIO S3KCIIEPUMEHTA;

CBOOOJIHO OTNEPUPOBATH MOHSITUSMHU: CITyUYalHBIA SKCIIEPUMEHT (OIIBIT), CAy4aiHOE
coObITHE, DJIEMEHTApHOE CllydyalHOe COOBITHE (JIIEMEHTApHBIM HCXOd) CIy4alHOTO
OMbITa, HAXOJUTb BEPOSITHOCTH COOBITUM B ONBITAX C PAaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU;

HaxXoIUTh U (POPMYIUPOBATH COOBITUS: TEepeceueHre, OObEIMHEHUE JTaHHBIX
COOBITHI, COOBITHE, MPOTUBOIIOJIOKHOE AAHHOMY, MCIOJIb30BaTh AUArpamMMbl Juiepa,
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KOOPJMHATHYIO TOPSMYIO Uil pEleHusl 3a/ay, MOJIb30BaThbCAd (HOPMYJION CIOKEHHS
BEPOSITHOCTEN ISl BEPOATHOCTEN ABYX U TPEX CIIyYalHBIX COOBITHH;

ONIEPUPOBATH IOHATUAMU: YCIOBHAs BEPOSITHOCTb, YMHOXEHHUE BEPOSTHOCTEM,
HE3aBUCUMBIE COOBITHS, JEPEBO CIYyYAaHHOI'O HKCIEPUMEHTA, HAXOJUTh BEPOSTHOCTU
COOBITHI ¢ TOMOILBIO MTpaBUIa YMHOXKEHHS, JIEpEBA CIYYalHOIO OMbITA, UCIOIb30BAThH
(GopMyny MOIHON BEpOSTHOCTH, (opMyny balieca mpu pemeHuM 3anad, ONPEAENATh
HE3aBUCUMOCTb COOBITHI 10 (POPMYJIE U MO OPTaHU3ALUH CIYYAHOTO SIKCIIEPUMEHTA;

MPUMEHATh U3YYEHHbIE KOMOMHATOPHBIE (DOPMYJIBI ISl IEPEUUCICHUS] 3JIEMEHTOB
MHOKECTB, JIEMEHTApPHBIX COOBITUN CIY4aHOTO OIbITa, PELIEeHUs 3a7ad MO TEOPHUH
BEPOSATHOCTEN;

CBOOOJIHO OINEPUPOBATH MOHATUAMM: OMHAPHBIN CIly4alHBIA OMNBIT (MCHBITAHUE),
yCIIeX ¥ HeyJlauya, HE3aBUCUMBIE UCIIBITAHUS, CEpUsl UCIIBITAHUM, HAXOIUTh BEPOSITHOCTU
COOBITHII: B CEpUU HUCIBITAaHUN A0 MEPBOrO ycrexa, B CepuM UCIbITaHUi bepnyiwu,
B OITIBITE, CBI3aHHOM CO CJIy4ailHbIM BBIOOPOM U3 KOHEUHON COBOKYIMHOCTH;

CBOOOJTHO OMNEpPUPOBATH MOHSATUSAMU: CIydyailHas BEJIMYMHA, pACIpEEICHHe
BEpPOATHOCTEH, JuarpaMma pachpefesieHusi, OWHapHas CiydailHas BeJIUYHHa,
reoMeTpuyecKkoe, OMHOMUAIBHOE paclpeaesieHUeE.
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10 xnace
Hazpanue KonnuectBo OCHOBHBIE BU/IbI JCSITEIBHOCTH
OCHOBHOE CO/Iep>)KaHHE
paznena (TeMbl) 4acoB oOy4Jaromuxcs
DneMeHThl Teopuu rpados 3 I'pad, cBsa3HbIM rpad, mpeacTaBiIcHUE [IpeacTaBnsaTh OOBEKTHI U CBSI3U
3a/1a4M ¢ TIOMOIIBIO Tpada. MEXy HUIMH C TTIOMOIIBI0 rpada,
CreneHb (BaJICHTHOCTD) BEPIITUHBI. HaXOJIUTh MYTH MEXKY BEpPIIMHAMU
[TyTs B rpade. Llenu u nukib. rpada.
I'padsr Ha miockoctu. epeBo BriensaTe B rpade nenu v UKk,
CIIy4aHOT'0 SKCIIEPUMEHTA Ctpouts AEpeEBO MO OMUCAHUIO
CITy4aifHOT'O OIIbITa, OTIMCHIBATH
Ciy4JaliHble COOBITHSI B TEPMHUHAX
Jiepena.
PemaTe 3a/1a4y ¢ TOMOIIBIO
rpa¢oB
CityuaiiHbl€ OTBITHI, 3 Ciy4aiiHble SKCIIEPUMEHTHI (OTIBITHI) Briaensats 1 onuchIBaTh

CTy4aliHble COOBITHS U
BEPOSTHOCTH COOBITUI

U CITy4aliHbIe COOBITHS. DJIeMEHTapHbIC
coObITHs (Mcx0ab1). BeposaTHOCTD
ciydaitHoro coObIThs. BepositHocTn
COOBITHH B OTIBITAX

C PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU
COOBITHAMHU

CJIy4aliHbI€ COOBITHUS B CIIy4YailHOM
OTIBITE.

®opMyNIUPOBATH YCIOBHS MPOBEACHUS
CJIy4alHOTO OMbITA.

HaxoauTh BEpOSTHOCTH COOBITHIA

B OIBITaX C PAaBHOBO3MOHBIMH
AJIEMEHTAPHBIMU HCXOIAMU
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Oneparuun

HaJl MHO’)KECTBAMH

U COOBITUSIMU.
CioxeHue 1 yMHOXKEHNE
BEPOSATHOCTEN.
VYciioBHas BEpOATHOCTb.
HezaBucumsbie coObITHSA

[Tepeceuenue, 00beAMHEHNE MHOKECTB
U COOBITH, MPOTHUBOMOJIOKHbBIE
coObITHs. DopMyIia CIOKEHUS
BEPOATHOCTEN Y CIIOBHASI BEPOSATHOCTD.
YMHOXEHHE BEPOSTHOCTEM.

dopMyJia yCIIOBHOM BEPOSATHOCTH.
dopMyJia MOJHON BEPOSITHOCTH.
dopmyna barieca. HezaBucumsie
COOBITHSI

Hcnonp30BaTh AuarpamMmel Dunepa

1 BepOabHOE OMUCAaHUE COOBITHI
IPY BBIIOJIHEHUH OTeparui

HaJ[ COOBITUSIMU.

OneHuBaTh U3MEHEHUE BEPOSITHOCTEN
COOBITHI 10 Mepe HACTYILJICHUS
JIPYTUX COOBITHI B CITy4aiiHOM OTIBITE.
Pemats 3a7aun, B TOM uncie

C UCTIOJIb30BAaHUEM JIepeBa CIy4yalHOTO
OTbITa, (POPMYIT CIIOKEHHUS

Y YMHO>XEHUSI BEPOATHOCTEH

DNEMEHTBI KOM6I/IHaTOpI/IKI/I

KomMOunHaTopHOE nMpaBuUiio yMHOKEHHUS.
[TepecranoBku u pakropuan. Yucmo
coueranui. TpeyronpHuk Ilackans.
dopmyna 6mHOMa HhlOTOHA

dopmMynupoBaTh U JJOKA3hIBAThH
KOMOMHATOpHBIE (DAKTHI.
Hcnonb30BaTh IPaBUIIO YMHOXKEHUS,
H3y4YeHHbIE KOMOMHATOPHBIE (POPMYITBI
JUTSI TIEPEUYUCIICHHSI DJIEMEHTOB
Pa3IUYHBIX MHOKECTB, B TOM YHCIIE
AJIEMEHTAPHBIX COOBITHH B CITy9aitHOM
OTIBITE.

[Tonb30BaThCS hOpMyIIOii 1
TpeyrojibHUKOM [lackans

JUTSI OTIPE/ICIICHUS YHCIa COUYETaHUH.
[Tpumensts hopmyny OnHOMA
HeroTona 11t mpeobpa3oBaHms
BBIPAKECHU U
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Cepun nocnenoBaTeNbHbIX ) buHapHbIi Cily4alHbIN| ONBIT Pa30uBaTh C10KHBIE SKCIEPUMEHTHI

ucnblTaHui. McnbiTanus (ucmibITaHUE), yCIEX U HeyJaya. Ha OT/EJIbHBIE UCTIBITAHMUS.

bepuynnu. He3zaBucumpbie ucnpiTaHus. Pemats 3amaum Ha TOMCK

Cry4aitHeiii BEIOOD Cepust HE3aBUCUMBIX UCTIBITAHUIN BEPOSITHOCTEN COOBITUI B CEPUU

U3 KOHEYHOW COBOKYITHOCTH no nepsoro ycnexa. Cepus UCIIBITAHUN 10 IEPBOTO yclexa u
HE3aBUCUMBIX UCIIBITAHUN bepHyu. B CepUsX UCIbITaHUN bepHyiun,
Crny4aiiHblil BBIOOp U3 KOHEUHOU a TAK)KE B OIBITaxX CO CIIy4alHbIM
COBOKYITHOCTH. BBIOOPOM M3 KOHEYHOU COBOKYITHOCTH
[IpakTrueckas pabora C UCTIOJIb30BaHUEM KOMOMHATOPHBIX
C HCTOJIb30BAHUEM DJIEKTPOHHBIX ¢dakToB U HopMys, B TOM YUCIE B X0/
TabJIUIL MPAKTUYECKOM pabOThI C MPUMEHEHUEM

CTaHAAPTHBIX G YHKIUN
Crny4aiiHble BEJIMUUHBI 14 Cnyuaiinas BennuuHa. Pactipenenenue OcBauBaTh NMOHATHSA: CIydaiiHas

" pacClIpCaAciICHuA

BEpOSITHOCTENU. J[narpamma
pacnpenenenus. Onepanuu

HaJ| CIy4yallHBIMU BEJITMYMHAMU.
[Ipumepsl pactipenenennii. bunapnas
ciy4aiiHas BelnuuHa. [ eomerpuyeckoe
pacn-penenenue. bunomuanbHOe
pacnpeneneHue. MaremMaTuyeckoe
0KUJAHUE CITYYaHOW BEJINYUHBI.
CoBMmecTHOE pacpeielieHHe IBYX
Cly4daiHbIX BennuuH. HezaBucrumeie
ciay4aitHele BeM4uHbl. CBOMCTBA
MaTeMaTHYECKOr0 OKUIAHUS.

BEJIMYMHA, pacrpe/iesieHue, TabIuIa
pacrnpeneneHus, 1uarpaMma
pacrpeaeneHus.

HaxonuTs 3Ha4€HUSI CYMMBI U
MIPOU3BEICHUS CIy4YalHbIX BEJINYHH.
Crtpoutb OMHapHBIC pacupeeecHus
10 OMKMCAHUIO COOBITHI B CIIy4allHbIX
onbiTaXx. CTPOUTH U paclio3HaBaTh
TCOMETPHYCCKOE 1 OMHOMHUATIBLHOE
pacnpeneneHus.

Pemiatek 3aga4un Ha BEIYHCICHUE
MaTeMaTH4YE€CKOTO 0KUAaHUs.
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Marematudeckoe 0KUIaH1e OMHAPHOU
CIIy4allHOM BEJIUYUHBI.
MaremMatuueckoe OKuaaHue
r€OMETPUYECKOTr0 1 OMHOMHUAILHOTO
pacnupenenenui. Jlucnepcus u
CTaHJApPTHOE OTKJIOHEHHUE. [lucnepens
OMHApHOU CIIy4altHON BEJTUYWHBI.
CBoiicTBa IUCTIEPCHH.
MaremaTnueckoe 0XKUIaHue
IIPOU3BE/ICHUS U JUCIIEPCUS CYMMBbI
HE3aBUCHUMBIX CIIyYalHbBIX BEJIMYHH.
Jucnepcust OMHOMUATIBLHOTO
pacnpeneneHus.

[IpakTruueckas pabora

C UCITOJIb30BAaHHUEM JJIEKTPOHHBIX
TaOJIUL]

CTpouTh COBMECTHBIE paCTIPEACICHUS.
N3yyaTh cBOMCTBAa MaTeMaTUYECKOIO
OXKUAHUS.

Pemats 3agaun ¢ nOMOIIBIO
M3YUYECHHBIX CBOMCTB.

[To u3ydyeHHsIM opMysiaM HAXOIUTh
MaTEeMaTHUYECKHUE OKUAAHUS
CIIy4YailHbIX BEJIMYUH, UMEIOIIUX
r€OMETPUUECKOE U OMHOMHUATILHOE
pacnpeneneHus

OcBauBaTh NMOHATHUSA: TUCIIEPCHS,
CTaHJIAPTHOE OTKJIIOHEHUE CIIyYalHOU
BEJINYUHBI.

Haxomuts qucnepcuto

I10 pacIpeaeIICHHUIO.

N3yuath cBOMCTBA AUCTIEPCHUH.

[To n3yyeHHsIM QpopMyIIaM HAXOJAUTH
JACTIEPCUI0 OMHOMHUATILHOTO
pacrpenesneHus, B TOM YUCIIe B X0J1e
MPaKTUYECKON pabOThI

OBILEE KOJIMYECTBO
YACOB I1O ITPOIT'PAMME
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11 KJIACC
Hazpanue KonnuectBo OCHOBHBIE BU/IbI JCSITEIBHOCTH
OCHOBHOE COIEp/KAHNE
paznena (TeMbl) 4acoB oOy4Jaromuxcs
3akoH OOJBIINX YHCEI 5 HepasenctBo UebOniméra. Teopema Pa3bupath 0Ka3aTenbCcTBa TEOPEM.

Yeoniména. Teopema bepnysu.
3akoH OosbIIKX yucen. BeibopouHsiii
METO]1 UCCTIEAOBAHUM.

[Ipaktuueckas pabota

C HUCIIOJIb30BAHUEM DJIEKTPOHHBIX
TaOJIHL]

OcBauBaTh BHIOOPOYHBI METO/
MCCIIEJOBAHU, B TOM YHUCJIE B XOJIE
MPAKTUYECKOMN pabOThI

DNEeMEHThl MaTeMaTHUeCKOM
CTaTUCTHUKH

I'enepanbHasi COBOKYIHOCTb U
city4aitHasi BBIOOpKa. 3HAKOMCTBO

C BBIOOPOYHBIMU XapaKTEPUCTUKAMH.
O1nieHKa cpeHero u Jucriepcuu
F€HEPaJIbHON COBOKYITHOCTH

C TIOMOIIIbIO BEIOOPOYHBIX
xapakTepucTuk. OlleHUBaHUE
BEPOSITHOCTEN COOBITHI TIO BBIOOPKE.
Craructuueckas runoresa. [IpoBepka
MIPOCTEUIINX TUIMIOTE3 C IOMOIIBIO
CBOMCTB U3YyUYECHHBIX PaCHpPEACICHUMN.
[IpakTuyeckas pabora

C MCIOJIb30BAHUEM 3JIEKTPOHHBIX
TaOJIHNI]

OcBauBaTh MOHATHS: TEHEPAIbHAS
COBOKYITHOCTb, BBIOOpKa, BHIOOPOUHOE
CpellHee U BEIOOpOYHAs TUCTIEPCHS.
Bbruncnars BBIOOpOYHbBIE
XapaKTEPUCTUKHU U HA KX OCHOBE
OLICHUBATh XapaKTEPUCTUKH
IrE€HEPAIIbHOW COBOKYITHOCTH.
OcBauBaTh MOHATHA: CTATUCTUYECKAS
TUIIOTE3A.

OrneHUBaTh BEPOSITHOCTh COOBITUI U
MIPOBEPATH MPOCTEUIINE TUITOTE3BI
Ha OCHOBE BHIOOPOYHBIX JAHHBIX,

B TOM YHCIIE B XOAE MPAKTUUECKON

paboThI
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HenpepsiBHbIE cityyaliHble
BEJIMYMHBI (pacupeeneHus),
[I0Ka3aTeIbHOE U
HOPMAaJIbHOE paclpeeacHus

[IprMepsl HEIPEPBIBHBIX CIIyYaHBIX
BeNMYUH. OyHKIMSA ITIOTHOCTH
BEpOATHOCTU. PaBHOMEpPHOE
pacnpenenenue. [Ipumepsl 3ana4,
NPUBOASAIINX K TOKA3aTEIbHOMY

Y K HOpPMAJIBHOMY PacIpeeICHUSIM.
@DyHKUHUS NIOTHOCTHA BEPOATHOCTH
II0KA3aTEJIbHOIO PaCIPEACIICHUS.
@DyHKIHMS INIOTHOCTH BEPOSITHOCTH
HOPMAaJIBHOT'O pacIpeeIeHUs

3HAKOMUTBCS MMOHSATHUSIMH:
HETIPEpbIBHAS CIy4aiiHasl BETUYMHA,
HETIPEPBIBHOE PacCIpe/IeIICHHE,
(GYHKIMS TTIOTHOCTH BEPOSITHOCTH.
HaxonuTh BEpOATHOCTH COOBITHIA
M0 TaHHOW (PYHKIIUU

TUIOTHOCTH.

3HAKOMUTECS C IIOHITUAMMU:
M0Ka3aTeJIbHOE pacupeeiiCHuE,
HOPMAaJIbHOE PACIIPEICIICHHUE.
BbisieniITh 110 ONMCAHUIO CITyYaliHbIe
BEJIMYMHBI, PACIIPEACICHHBIE

T10 TTI0KAa3aTeJIbHOMY 3aKOHY,

110 HOPMaJIbHOMY 3aKOHY.
Pa36upats nmpumeps! 3a1a4,
MPUBOAIINX K MOKA3ATEITbHOMY
pacCIpeIeICHUIO U K HOPMaJIbHOMY
pacIpeeeHUIO

Pacnpenenenne Ilyaccona

ITociienoBaTEIbHOCTD OAUHOYHBIX
HE3aBUCHUMBIX COOBITHIA.

[Tpumep 3agaun, NPUBOISIIEH

K pacnpeaenenuro Ilyaccona.
[IpakTuyeckas pabora

C MCTIOJIb30BAHUEM 3JICKTPOHHBIX
TaOJIHNI]

BriaensaTs o onucaHuio C1y4yanHoro
ONbITA BEJIMYMHBI, PACIPEACICHHBIC

1o 3akony Ilyaccona.

Pematp 3amaun, B TOM 4HCle B XOJI€
MPaKTUYECKON pabOThl C MPUMEHEHUEM
CTaHIAAPTHBIX (DYHKITUH 3JIEKTPOHHBIX
TaOJIHIL
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CBs13b MEXy CITy4yalHBIMU 6 KoBapuanus n1Byx ciydaiHbIX OcBauBaTh MOHATHUS: KOBApUALIUA,
BEJTUYMHAMU BennunH. Koadduuuent koppensuuu. K03 PULIMEHT KOppEeNsSLUUHY, JIUHEHHAS
CoBmecTHBIE HAOIIOICHUS IBYX 3aBUCUMOCTb.
BeUYUH. BeiOopounsiii ko3 puienT | OneHMBaTh XapaKTep CBSI3U MEXKIY
Koppensuuu. Paznuuue Mexay CIIy4ailHBIMU BETUYMHAMH, UCXOJS
JMHEHHON CBSI3bI0 U MPUYUHHO- U3 MPUPOABI JAHHBIX U BHIYMCICHHBIX
CJICACTBEHHOM CBA3bIO. JINHEHHAsA XapaKTEPUCTHUK.
perpeccus. [IpakTuyeckas pabora Hcnonb3oBaTh AMarpaMMbl
C HUCIIOJIb30BAHUEM DJIEKTPOHHBIX pacceuBaHus A1 N300 paKeHUS
TabJIUIL COBMECTHOI'O PACCEUBaAHMUS
JTAHHBIX.
Haxonuth K03hPuIiueHTs ocu
JMarpaMMbl, B TOM YHUCJIE B XOJI€
MPAKTUYECKOI pabOThHI C MPUMEHEHUEM
CTaHIAPTHBIX (DYHKITAH
O060061eHue u 11 [IpencraBienye JaHHBIX C TOMOIIBIO [ToBTOpATH M3yYEHHOE U BHICTPAUBATH

cucTeMaTHh3alnysa 3HaHUU

TaOJIUIl ¥ TUarpaMM, ONucaTeIbHas
CTaTHCTHKA, OTIBITHI

C PaBHOBO3MO>KHBIMHU
AIIEMEHTAPHBIMH COOBITUSIMH,
BBIYHCJIEHUE BEPOSTHOCTEN
coOBITHI ¢ TpuMeHeHneM (Hopmyr u
rpaU4IecKuX METOIOB
(KkoopaMHATHAS TIpsMasi, 1EPEBO,
nuarpamma Jitepa), ciaydalHbie

CHUCTEMY 3HAHHUI
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BEJIMYMHBI U paCpEICIICHNUS,
MaTeMaTUYECKOE OXKUTaHUE
CIIly4YaliHON BEJIMYHUHBI

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34
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