[Tpunoxenue 1.
2.1.5. ®@enepaiabHas paldouyasi mnporpaMMa mno Yy4eOHOMY MpeAMeETYy
«MaremaTuka» (yriyoJ¢éHHbIH YPOBEHD).

147.1.®enepanpHas paboyas nporpamma o ydeoOHoMy npeamery «MaremaTrka
(yrnyOnéuHblii ypoBeHb) (mpeameTHass oOnacTth «Marematuka W WH(QOpMATHKAY)
(mamee COOTBETCTBEHHO - MporpaMMa IO MaTeMaTHUKe, MAaTeMaTHKa) BKIIOYAeT
MOSICHUTENbHYIO 3aMUCKY, COIepKaHUuEe OOyUEHMUs], INIAHUPYEMbIE PE3YJIbTAThl OCBOCHUS
MpOrpaMMBbl 110 MaTeMaTHKE.

147.2.1TosicHuTENbHAS 3aIIUCKA.

147.2.1. [Iporpamma mno MaremaTuke  yrIIyOJIEHHOTO  ypOBHS s
oOyuaromuxca 7-9 kmaccoB paspaborana Ha ocHoBe ®I'OC OOO. B mporpamme 1o
MaTeMaTUKE YUYTE€Hbl HJAEH W TMOJOKEHUS KOHUEMUHMH pPa3BUTHUS MaTEMaTUYE€CKOTO
oOpa3oBanus B Poccuiickoit deneparumn.

147.2.2. [IpenmeromM MaTeMaTUKH SIBIAIOTCS (PyHIAMEHTAIbHBIE CTPYKTYpPHI
Halllero MUpa - MPOCTPAHCTBEHHBbIE (OPMBI M KOJIUYECTBEHHbIE OTHOIIECHUSA (OT
MPOCTEUIINX, YCBAUBAEMbIX B HEMOCPEACTBEHHOM OMNbBITE, 1O JAOCTATOYHO CIIOKHBIX,
HEOOXOIUMBIX JUIsl Pa3BUTHUS HAYUYHBIX U MPUKIAAHBIX HaeH). MaTemMaTuueckue 3HaHUs
00€ecCreynBalOT MOHUMAHUE MPUHILIUIIOB YCTPOMCTBA M HCIOJIB30BAHUS COBPEMEHHOMU
TEXHUKH, BOCIIPUIATHE U UHTEPHPETAIIUIO COIIUATBHOMN, dKOHOMUUECKOM, TTOJTUTUIECKON
nHpopManMK, Ial0T BO3MOXXHOCTH BBITIOJIHATH PACUEThl U COCTABJIATH AJITOPUTMBI,
HAaXOJUTh WM  TPUMEHATHh  (GOpPMYJbl, BIAJNETh MNPAKTUYECKUMU  MOpUEMAMHU
reOMETPUYECKUX U3MEPEHHM U MOCTPOCHUM, YNTAaTh UHGOPMALIHIO, IPEACTABICHHYIO B
BUJIC TaOJWIl, JUarpaMM U TpaQuUKOB, XUTh B YCIOBHUSAX HEOMPEICIEHHOCTH H
MOHUMATh BEPOSITHOCTHBIN XapakTep CIIy4ailHbIX COOBITHH.

147.2.3. N3yuenne MaTeMaTUKH dbopmupyet y O0yJaroIIIXCs
MaTeMaTUYECKUN CTUJIb MBIIUICHUS, TMPOSIBISIOMINICS B ONPENEIEHHBIX YMCTBEHHBIX
HaBbikax. OOywyaromuecsi OCBAaMBAIOT TaKu€ NPUEMBI M METOJAbl MBIIUICHUS, Kak
UHAYKOUS W JedyKuus, oOOOIleHHe M KOHKpeTHU3alus, aHalu3 M CHHTE3,
Kjaccuukanus U cUcTeMaru3anusi, aOcTparupoBaHve U aHalorus. OOBEKTHI
MaTeMaTUYeCKUX YMO3aKJIIOUYEHUM, TMpaBuia HUX KOHCTPYUPOBAHHUS PACKPHIBAIOT
MEXaHU3M  JIOTUYECKUX  IOCTPOEHUHM,  CIOCOOCTBYIOT  BBIpAOOTKE  YMEHHS
dbopMmynupoBaTh, 0O0OCHOBBIBaTh M JOKAa3bIBaTh CYXKJICHUS, TEM CAMbIM Pa3BUBAIOT
Joruyeckoe MbllnuieHue. M3ydenwe wmaremaTukd oOecrneduBaeTr (OpMUPOBAHUE
QITOPUTMHUYECKOW KOMITOHEHTHI MBIIUJICHUS W BOCIUTAHHWE YMEHUU JCHCTBOBAThH I10
3aIaHHBIM QJITOPUTMaM, COBEPILIEHCTBOBATh W3BECTHBbIE U KOHCTPYHPOBATH HOBBIE. B
Ipoliecce PelIeHust 3a/1a4 - OCHOBOM y4eOHOMN JESTEIIbHOCTH Ha YPOKaX MAaTEMAaTHKH -
Pa3BUBAIOTCA TBOPUYECKAsl U MPUKIIAIHASI CTOPOHBI MBIIIICHHUS.

147.2.4. OOyuenne Maremartuke Ja€T BO3MOXKHOCTH  pa3BUBaTh Y
00y4aroumxcs TOYHYIO, PAllMOHANBbHYI0O U WH()OPMATHBHYIO pedb, YMEHHE OTOHpATh



HamOoJiee TOMXOJAININE S3BIKOBBIE, CHMBOJIMYECKHE, TpauuecKue CpencTBa Jyis
BBIPKCHUS CYKICHHUM W HATJISITHOTO UX TIPEICTABIICHUS.

147.2.5. [Ipu n3yueHnn MaTeMaTHUKUA OCYIIECTBIISIETCS 00IIee 3HAKOMCTBO C
METOJaMU TO3HAHUS JEUCTBUTEIBHOCTH, MPEACTABICHUIMHU O MPEIMETe M METOJaX
MaTeMaTUKH, UX OTJIMYUU OT METOJIOB JIPYTUX €CTECTBEHHBIX U T'YMaHUTAPHBIX HAYK,

00 OCOOCHHOCTSIX TMPUMEHEHUS MATEeMaTUKU [JIsi pEIICHUS Hay4YHbIX U
MPUKJIAIHBIX 3a]1a4.

147.2.6. MaremaTtudeckoe obpazoBanue B Poccuiickoit denepanuu JT0HKHO
pemarb, B YaCTHOCTU 3aJla4yl OOECIICUYEHHs] CTPAHbI BBITYCKHUKAMHU, MaTeMaTH4ecKas
MOJATOTOBKA KOTOPBIX JOCTATOYHA JUIsl TMPOJOJDKEHHS] O00pa30oBaHUS B Pa3IMYHBIX
HaAIMpaBJICHUSX, BKJIIOYas MaTeMaTHYeCKHWe HUCClefoBaHus, paboTy B  cdepe
UH(OPMAITMOHHBIX TEXHOJIOTHM, MPErnoJaBaHue MaTeMaTUKH, C OJIHOM CTOPOHBI, U
NpUMEHEHUE MaTeMaTUKA B JAPYIHMX HAyKaX, B HWHXEHEPHO-TEXHOJOTUYECKOW U
conmmaibHON cdepe C aApyrod cropoHbl. [lns  oOecrieueHuss  JOCTHXKCHUS
COOTBETCTBYIOIICH ATHM 3a7adaM MAaTeMaTHYeCKOW TMOATOTOBKU OOYYArOIIMXCS, IS
YIAOBJIETBOPEHUSI KX 3alpPOCOB M BO3MOXKHOCTEM MpelHAa3HAaue€Ha Mporpamma
yriyOn€éHHOTO u3ydeHusi mateMatuku. [Iporpamma mo mareMatuke yriryOJaEHHOTO
YpPOBHSI Aa€T BO3MOXKHOCTb PACHIUPUTh U YIIyOUTh KPYr HU3Y4aeMbIX BOIPOCOB,
co3aTh OoJjiee IEJOCTHOE TMPEJCTABICHHE O CHUCTEME MaTeMaTHYeCKUX 3HaHUH,
chopmupoBaTh 00Jiee YCTOWUYNBBIC U OCO3HAHHBIC YMEHHUSI.

147.2.7. [IpuoputeTHbIMU 1IENIIMH OOy4YeHMs MaTemaTuke B 7-9 Kiaccax
SIBJISTFOTCSI:

dbopMHpOBaHUE IEHTPAIBHBIX MATEMATHUYECKUX MOHATUN (YUCIIO0, BETMYNHA,

reoMeTprIecKas ¢urypa, nepeMeHHas, BEPOSITHOCTb, byHKIINA),
00eCMeYnBAIOIIUX  MPEEMCTBEHHOCTh M TEPCIEKTUBHOCTH  MaTeMaTHUYECKOTO
00pa3oBaHUs 00yYarOIINXCS;

MOJIBEICHUE OOyYaronuXxcsi Ha JOCTYITHOM Ui HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MaTEMATUKU U OKPYKAIOIET0 MUpa, MTOHUMAaHUE MaTEMAaTUKU KaK 4acTu
oO11el KyJIbTYPhI UeTIOBEUECTBA;

pa3BUTHUE MHTEIUICKTYIbHBIX W TBOPYECKUX CIIOCOOHOCTEH 0O0yuarommxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIEAOBATEILCKUX YMEHUN, KPUTUUYHOCTH MBIIUICHUS,
HWHTEpeca K U3yYEHUI0 MAaTEMAaTHUKU;

dbopmupoBanre GYHKIUOHATBHOM MAaTEMaTUYECKOM TIpaMOTHOCTU: YMEHHS
pacrno3HaBaTh MPOSBICHUS MAaTEMAaTUYECKUX TOHATHI, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaNbHBIX JKU3HEHHBIX CHUTYalMsIX W TNPHU W3YYEHUU JAPYTUX YUYEOHBIX MPEIMETOB,
MPOSIBJICHUSI 3aBUCHMOCTEH U 3aKOHOMEpHOCTEW, (OpPMYIUpOBaTh HMX Ha S3bIKE
MaTeMaTUKH ¥ CO3/JaBaTh MaTEMaTUYECKUE MOJENH, TPUMEHATh OCBOCHHBIN
MaTeMaTUYeCKUNA ammapar Juisi pelIeHHus MPaKTUKO-OPHUEHTHPOBAHHBIX — 3ajad,
MHTEPIIPETUPOBATH U OLICHUBATH MOJTYUYECHHbBIC PE3YIbTATHI.



147.2.8. OcCHOBHbBIEC JIMHUU COJAEPKAHUSI MPOrpaMMbl MO MareMaTUKe B 7-9
kimaccax: «Uwcima w  BeUHCIEHUs», «AnreOpa» («AnredpanuecKkue BBIPAKECHUSY,
«YpaBHEHHS U HEPaBEHCTBAY), « DyHKIHm», «['eomerpus («I'eomerpuueckue purypsr u
ux cBoiicTBay, «M3MepeHHe TreoMEeTpUYEeCKHX BeIWYuH»), «BeposTHOocTh W
CTaTUCTHKA». J[aHHBbIC JIMHUM Pa3BUBAIOTCS MapaJICIbHO, KaXJas B COOTBETCTBUU C
COOCTBEHHOW MPUPOAON U TPATUIIUSIMHU, OJHAKO HE HE3aBUCHMO OJIHA OT APYroi, a B
TECHOM KOHTAKT€ W B3aHMOICHCTBUH.

147.2.9. Conepxanue nporpaMMbl MO MAaT€MaTHKE, PaCHpEACIEHHOE 10
rogaM o0Oy4eHUs, CTPYKTYPUPOBAHO TakUM o0Opa3oM, YTOObI KO BCEM OCHOBHBIM,
NPUHIMIHAIBHBIM  BOMpOcaM oOydaroluecss o0panainuch HEOJAHOKPATHO, YTOOBI
OBJIQJICHUE  MATEMAaTUYECKUMU  TOHATUSIMU UM HaBBIKAMH  OCYIIECTBIISJIOCH
MOCJICTIOBATEHHO M MOCTYMATENbHO, C COOMIOACHUEM MPUHIIMIIA MPEeMCTBEHHOCTH, a
HOBBIC 3HAHMS BKJIIOYAINUCH B OOIIYID CHUCTEMY MAaTeMaTHYEeCKUX IMPeICTaBICHUN
OO0yYarOIINXCS, PaCHIAPAS U yTIyossis e€, 00pasys MpoYHbIe MHOKECTBEHHBIC CBSI3H.

147.2.10. B cootBerctBun ¢ @OI'OC OOO wmaremaruka SIBISETCS
00s13aTeNbHBIM NMPEIMETOM Ha YPOBHE OCHOBHOTO O0IIIET0 00pa30BaHUs U U3y4YaeTcs Ha
yriIyOJIEHHOM ypPOBHE B paMKaxX CIEIYIOMHUX Y4YEOHBIX KYypCOB: «Anredpay,
«I"'eomeTpus», «BEposTHOCTb U CTATUCTUKAY.

147.2.11.  OO6miee 4nciIoO YaCOB, PEKOMEHIOBAHHBIX JJISl U3YUYEHUS MaTEMAaTUKH,
- 816 gacoB: B 7 knacce - 272 4Jaca (8 yacoB B Hejieni0), B 8 kiracce - 272 yaca (8 gacoB
B HeJlento), B 9 kitacce - 272 yaca (8 4acoB B HEJIEIIIO).

147.3.0cBoeHre MaTeMaTUKU JIOJDKHO OOecrneuuBaTh JOCTHXKEHHE HAa YPOBHE
OCHOBHOTO 0011ero oOpa3oBaHUs JIMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX
o0pa30BaTeIbHBIX PE3YJIHTATOB.

147.3.1. JIn4yHOCTHBIE PE3YJBTATBI OCBOCHUS IPOrpaMMbl IO MATEMATHUKE
XapaKTepU3yrTCs:

1)  maTpuoTHYecKOe BOCIUTAHUE:

MPOSIBIEHUEM HHTEpeca K MPOILIOMY U HACTOSIIEMY POCCUMCKON MaTEeMaTHKH,
LIEHHOCTHBIM OTHOIIEHHEM K JOCTHMIKEHUSM POCCHMCKUX MAaTEMAaTUKOB U POCCUNCKOMN
MaTeMaTU4YeCKON IIKOJbI, K HCIOJIB30BAHUIO ITUX TOCTHKEHUU B JAPYrMX HayKax U
NPUKIAJAHBIX cepax;

2)  TPaXIAHCKOE W JYXOBHO-HPaBCTBEHHOE BOCIIUTAHMUE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEW TpakJIaHWMHA U pealu3allid ero
mpaB, NMPEICTABICHUEM O MAaTeMAaTHYECKHX OCHOBaX (YHKIMOHUPOBAHHS PA3TUUHBIX
CTPYKTYp, SBJEHUH, TMpOLEIyp TPakITaHCKOTO o0OImiecTBa (Hampumep, BBIOOPHI,
OMPOCHI), TOTOBHOCTHIO K OOCYXJICHHIO OSTHYECKHUX TPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUI HAYKH, OCO3HAHUEM BaKHOCTU MOPAJIBHO-
ATUYECKUX MPUHIIUIIOB B JEATEIbHOCTUA YUYEHOTO;

3)  TpyaoBO€ BOCIIUTAHHUE:



YCTAaHOBKOM Ha AaKTUBHOE YyYacTHE€ B PEIICHWH NPAKTHUECKUX 3ajad
MaTeMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEMaTH4YECKOTO

00pa30BaHMs Ha MPOTSHKEHUH BCEH KU3HU I YCHEUHOW MpodeccHOHANIbHON
JEeSTeTbHOCTY W Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHHWEM HWHIUBUAYATbHONW TPACKTOPUH OOpa30BaHMsI M KU3HEHHBIX IUIAHOB C
y4ETOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4)  3CTEeTUYECKOE BOCIUTAHUE:

CTIOCOOHOCTBIO K IMOLIMOHAILHOMY U ACTETHUECKOMY BOCTIPUSATHIO

MaTeMaTUYECKUX OOBEKTOB, 3aiay, PEHICHUH, pacCyXJACHHM, YMEHUIO BUICTh
MaTeMaTUYeCKre 3aKOHOMEPHOCTH B UCKYCCTBE;

5)  LIEHHOCTH HAy4YHOTO MO3HAHUS:

OpUEHTalMed B  JACITEIbHOCTH HA COBPEMEHHYIO CHUCTEMY  HAay4YHBIX
IPEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YEJIOBEKa, MPUPOIbl U
o0miecTBa, MOHMMAHMEM MAaTEMaTH4YeCKOW HayKM KakK cgepbl 4YeI0oBeueCcKOn
NEeSTeIbHOCTH, JTaroB €€ pPa3BUTHUS M 3HAYMMOCTH ISl PA3BUTUSA IUBUIM3AIINH,
OBJIQZICHUEM SI3bIKOM MaTeMAaTHKH U MaTEeMaTHYeCKON KyJIbTYpOH Kak CpEeICTBOM
MO3HAHMs MUPA, OBJIA/ICHUEM HaBBIKAMH HCCIIEI0BATENBCKON e TEIbHOCTH;

6)  ¢dusmyeckoe BocmUTaHWE, (QOPMUPOBAHUE KYJIBTYPbl 3I0pPOBbS U
YMOILIMOHAILHOTO OJaromoIyyus:

TOTOBHOCTBIO TIPUMEHSATH MaTeMaTW4YeCKHEe 3HAHWS B HMHTEpPEcax CBOETO
3JI0pOBbsI, BEICHUSI 3JI0POBOT0 00pasza >KU3HU (3A0POBOE MUTAaHUE, COATTAHCUPOBAHHBIM
peXUM  3aHATHA W OTHbIXa,  peryispHas  (usuyeckas  aKTUBHOCTD),
c(hOpMHUPOBAHHOCTBHIO HaBbIKa pedJICKCUU, TMPU3HAHHEM CBOETro MpaBa Ha OIMMUOKY U
TAKOT0 )K€ MpaBa JIpyroro 4eioBeKa;

7)  2KOJOTMYECKOE BOCIUTAHUE:

OpHEHTalMel Ha NMPUMEHEHHWE MAaTeMAaTUYECKUX 3HAHHUM JJIs peuieHws 3aaad B
00JIaCT COXPAaHHOCTH OKPY’KAIOIIEH Cpeibl, MIaHUPOBAHUS MOCTYIKOB M OIICHKH HUX
BO3MOXKHBIX TOCJHEICTBUN JUIsl OKpPYXKarolled cpeapl, OCO3HAHMEM TJI00aTbHOTO
XapakTepa dKOJOTHYECKHUX MPoOJIeM U MMy Tei X pelieHus;

8)  amamTarys K U3MEHSIONIUMCS YCIOBHSIM COITMAIBEHOM U MIPUPOIHON Cpebl:

TOTOBHOCTBIO K IEHCTBHUSM B YCJIOBHSX HEOIPEACICHHOCTH, MOBBIIICHUIO YPOBHS

CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO AEATeIbHOCTh, B TOM YHCIE
YMEHUE YUYUTHCS Yy JIPYTUX J0JIel, MpuoOpeTaTh B COBMECTHOM JIESITEIbHOCTH HOBBIE
3HAHMSI, HABBIKM U KOMIIETEHIIUU U3 OMbITA IPYTHUX;

HEOOXOIMMOCTBIO B (DOPMUPOBAHMHM HOBBIX 3HAHHM, (HOPMYIUPOBATH WUJIEH,
NOHATHUSA, TUIOTE3bl 00 OOBEKTaxX M SIBICHUSAX, B TOM YHUCJIE paHee HE HU3BECTHBIX,
0CO3HaBaTh Je(UIUTH COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEH, MIaHUPOBAaTh CBOE
pa3BUTHE;



CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIUI0, BOCIPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOMMIA KOHTPMEP, KOPPEKTUPOBATh MPUHUMACMbBIC
pelieHusT W JCUCTBHS, (OPMYIHpPOBATH W OICHWBATh PHUCKH H  TIOCJICACTBUS,
(GbopMUpOBaTh OMBIT.

147.3.2. B pesynprare OCBOEHHsI NMpPOrpaMMmbl 0 MAaTEMAaTHKE Ha YPOBHE
OCHOBHOTO o0miero oOpa3zoBanusi y oOyuvaromierocss OyayT c(opMUpOBaHbI
MeTaIpeIMETHBIC PE3YIbTaThl, XapaKTEPHU3YIONIUECS OBJIAJCHUEM YHHUBEPCATbHBIMU
MO03HABATEILHBIMU JACHCTBUSAMHU, YHUBEPCATBHBIMA KOMMYHHKATUBHBIMU JCHCTBUSMH U
YHUBEPCAIbHBIMU PETYISTUBHBIMU JACHCTBUSMHU.

147.3.2.1. VYHuBepcalbHbIC  TO3HABAaTCIbHBIC  JCHCTBHS  OOCCIEYMBAIOT
dbopmupoBaHre 0a30BbIX KOTHUTHUBHBIX MPOIECCOB 00ydaronmxcsi (OCBOEHHE METO/I0B
MO3HAHUSA OKPYXKAIOIIEr0 MHUpPa, MPUMEHEHHE JIOTHYECKUX, MCCIEIOBATEIbCKUX
orepanuii, yMeHuil paborarb ¢ uHpopmaruen).

147.3.2.2. YV oOyuatomerocs OyayT cHOpPMUPOBAHBI CICAYIONINE Oa30BbIe
JIOTUYECKUE JEHCTBUS KaK 9acTh MO3HABATEIHLHBIX YHUBEPCAIBHBIX YICOHBIX TCUCTBHI:

BBEISIBIISITh W XapAaKTEPH30BaTh CYIIECTBEHHBIC TMPU3HAKA MAaTEMaTHYECKHUX
OOBEKTOB, TOHATHH, OTHOIICHUA MEXIY MOHATUAMHU, (HOPMYIUPOBATH OMpPEACICHUS
MOHATHUH, YCTaHABIIMBATh CYIICCTBEHHBIN MPU3HAK KJIACCU(DHUKAITNN, OCHOBAHHMSI

JUTsl 000OIIEHUS U CPAaBHEHUS, KPUTEPHH IPOBOJIMMOTO aHAJIN3a,

BOCIIPUHUMATD, (bopMyIUpOBaThH U peoOpa3oBbIBATh CYXKJICHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTeMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUs B
dakTtax, AaHHBIX, HAOMIOJNEHUAX U YTBEPXKICHUSX, TMpeIaraTb KPUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEUUN;

MPOBOJUTH BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEIyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHUH, YMO3aKIIOUCHU 110 aHAIOTHH;

pa30uparh JIOKa3aTEIhCTBA MATEMATHYCCKUX YTBEPXKIACHUU (MpsMble U OT
MIPOTUBHOTO), TTPOBOJUTH CAMOCTOSITEIILHO JO0Ka3aTeIhCTBA MAaTeMaTHYECKHX (DAKTOB,
BBICTpaWBaTh apPTyYMEHTAIINI0, TPUBOJIUTH TMPUMEPHI M KOHTPIPUMEPHI, TPUMECHSTH
METO/I MaTeMaTHUECKOW MHIYKITMH, 000OCHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOMpaTh CIIOCOO pelIeHUs YueOHOU 3a7auu (CpaBHUBATh HECKOJIBKO BapHaHTOB
penieHus, BBIOMPAaTh HanOoJIee MOIXO AN ¢ YIETOM CaMOCTOSTEIBHO BBIJICICHHBIX
KPUTEPUEB).

147.3.2.3. YV oOyuatomerocs OyayT chHOpMUPOBAHBI ClIeAyIONIMe 0a30BbIe
UCCJIeIOBATEILCKUE JCHCTBUSI KaK 4YacTh MO3HABATEIbHBIX YHUBEPCATBHBIX Y4EOHBIX
JICUCTBUU:

UCIIOJI30BaTh BOMPOCHI KaK MCCIENOBATEIbCKANA HMHCTPYMEHT TIO3HAHUS,
dbopMyIHpOBaTh BONPOCHI, (DUKCUPYIOIINE TPOTUBOPEUHE, POOIEMY, CAMOCTOSTEIHHO



yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OPMHUPOBATH THIOTE3Y, apryMEHTHUPOBATh CBOIO
MO3ULMI0, MHEHHE;

IPOBOJUTH 1O CaMOCTOSITEIBHO  COCTABICHHOMY IUIAHY  DKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAaHOBJICHHIO OCOOEHHOCTEl MaTeMaTUYECKOro OOBEKTa,
3aBUCUMOCTEH 0OBEKTOB MEXIY COOOM;

CaMOCTOSITEIbHO (DOPMYJIMpPOBaTh O0O0OOIIEHUST M BBIBOALI MO pe3yJibTaTam
MPOBENEHHOTO HAOIIOIEHUS, UCCIIEA0OBAHMS, DKCIIEPUMEHTA, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHMI;

IPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MpOIEcca, a TakkKe BBIIBUIaTh
MPEATNOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHUSIX.

147.3.2.4. 'V oOyu4aromerocss OyayT chOpMHpPOBAaHBI YMEHHsS paldoTaTh C
uH(popMaIel Kak 4acTh MMO3HABATEIIbHBIX YHUBEPCAIBHBIX YUeOHBIX JEHCTBUM:

BBISIBIISITh  HEIOCTATOYHOCTh W M3OBITOYHOCTH  MH(OpMAIUU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a0a4H;

BEIOWpATh,  AHAIM3UPOBATh, CUCTEMATHU3UPOBATH W  HUHTEPIPETHPOBATH
MH(OpMALIMIO PA3IMYHBIX BUJOB U (DOPM MpECTABICHHUS;

BbIOMpaTh (hopMy MpeAcTaBieHUs] UHPOPMALMH U WIUIIOCTPUPOBATH PElIaeMble
3aJlayd CXeMaMH, TharpaMMaMu, HHOU TpaduKkoil 1 1X KOMOWHAIIUSIMH,

OIICHMBAaTh HAASKHOCTh HMH(POPMAIMKA IO KPUTEPHUSAM, MPEIJIOKCHHBIM WU
c(hOpMYIMPOBAHHBIM CAMOCTOSITENILHO.

147.3.2.5. VYHuBepcalbHble KOMMYHUKATHUBHBIC JCHCTBUS  00ECTICUMBAIOT
c(hOpMHUPOBAHHOCTH COIIMAIILHBIX HABBIKOB O0YYaIOIIUXCS.

147.3.2.6. YV oOyuaromierocss OyayT cHOpMUpOBaHBI yMEHHUS OOIICHHS Kak
4acTh KOMMYHHUKATUBHBIX YHUBEPCATbHBIX YU€OHBIX EHCTBUIA:

BOCIIPUHUMATh U (HOPMYJIUPOBATh CYXKJCHHS B COOTBETCTBHU C YCIOBUSIMH U
HEeIsIMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PCHHS B YCTHBIX H
MUCBMEHHBIX TEKCTaX, /1aBaTh TMOSCHEHHS IO XOAY PEIICHHS 3aJaddl U TOJYYCHHBIM
pe3yibTaTam;

B XOJle OOCYXIEHHUS 3aJlaBaTh BOINPOCHl IO CYIIECTBY OOCYXIAAEMOU TEMBI,
npoOieMbl, pelaeMor 3aJauyu, BbICKa3bIBaTh WIEH, HAlIEJIEHHbIE HA MOUCK PEIICHHUS,
COMOCTAaBISATh CBOM CYXIEHUS C CYXACHUSIMHU JPYyTUX YYaCTHUKOB JHUaora,
OOHapy>KHUBaTh pa3IMyUe U CXOJCTBO MO3ULIUNA, B KOPPEKTHOU hopme PpopMynrpoBaTh
pa3HoOIJIacusi, CBOU BO3PAXKEHUS;

MPEICTaBIATh PE3yJbTaThl PEHICHUS 3aJa4yd, SKCIEPUMEHTa, HCCIIeJOBaHUS,
MPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opMaT BBICTYIUIGHHS C Yy4€TOM 3ajad
IPE3eHTALNN U 0COOEHHOCTEN ayIUTOPUH.

147.3.2.7. 'V oOyuaromierocsi 0ynyT chOpMHUpOBaHBI YMEHUSI COTPYIHUYECTBA
KaK 9aCTh KOMMYHHUKATUBHBIX YHUBEPCATHHBIX YUCOHBIX JCHCTBUM:



NOHMMAaTh M HCHOJb30BAaTh IPEUMYIIECTBA KOMAHAHOW W WHAUBUIYAJIBHON
paboTHI MPHU pelIeHnH Y4eOHBIX MaTeMaTHUYECKHX 3a/1a4, IPUHUMATD 11eJTb COBMECTHOU
JEeATENbHOCTH, TUIAHUPOBATh OPraHU3allii0 COBMECTHOM palOThI, paclpeacsiaTh BHJIbI
paboT, 1oroBapuBaThCs, 00CYKIaTh MPOIECC U pe3ysbTaT paboThl, 00001IaTh MHEHUS
HECKOJIbKHUX YEJIOBEK;

y4acTBOBaThb B TPYNIOBBIX (QopMax paboTbl (00CyXkAeHHs, OOMEH MHEHHH,
«MO3rOBbI€ HITYPMbD» W HHBIE); BBINOJHATH CBOIO 4acTh pabOThl U KOOPAMHHPOBATH
CBOM JICMCTBUS C APYIMMHM 4YJ€HAMU KOMAHJbI, OLIEHMBATh KayeCTBO pe3yJibTara U
KauecTBO CBOEro BKJIaJa B OOUIMI pe3ysbTaT MO KPUTEPHSM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/JICHCTBUSI.

147.3.2.8. YHuBepcalbHbIC pEryJIsITUBHBIE JNEUCTBUS 00ecreunBaroT
(GbopMUpOBaHNE CMBICIOBBIX YCTAHOBOK U )KMU3HEHHBIX HABBIKOB JINYHOCTH.

147.3.2.9. 'V oOyuatomerocst 0yayT copMUpOBaHbl YMEHHUSI CAMOOPTaHU3AIUN
KaK YaCTh PEryJSATUBHBIX YHUBEPCAJIbHBIX YUEOHBIX JEHCTBUM:

BBISIBJISITH TIPOOJIEMBI JUIS PELICHUS B JKU3HEHHBIX W YYEOHBIX CHUTYyaIUsX,
OPUEHTUPOBATBHCS B PA3JIMYHBIX MOAXOJAAX MPHUHATHS PEIICHUH (MHIMBHIYalIbHOE,
IpyIIoBOE);

CaMOCTOSATEIILHO COCTAaBJIATh IJIaH, AJITCOPUTM PEIICHHs 3a7a4d (MU €ro 4acth),
BBIOMpATh CMOCOO peleHuss ¢ Y4YETOM MMEIOUIUXCS PECYypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BApPHUAHTHI pPEUICHUN € YUYETOM
HOBOW MH(pOpMaLUU.

147.3.2.10. Y oOyuaromierocsi 0yxyT chOpMHUpPOBaHbI YMEHHUSI CAMOKOHTPOJIS KaK
YacTh PETYJIATUBHBIX YHUBEPCAIbHBIX YUEOHBIX JIEHCTBUIA:

BJaJIeTh CIOCOOaMU CaMOMNPOBEPKH, CAMOKOHTpPOJS Mpolecca W pe3ysbrara
peleHuss MaTeMaTUYECKOM 3a1a4i, CAMOMOTHBALIUU U pedIIeKCuu;

IPENBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpPH PEIICHHH 3a/ayH,
BHOCHTb KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMJIEHHBIX
OLLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBHE pE3yJIbTaTa JIEATEIbHOCTH IIOCTABICHHOM LEIU U
YCIIOBUSIM, OOBSCHATh NPUYUHBI JOCTHKEHHSI WU HEIOCTHKEHHUS IeJId, HaXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

147.3.2.11. YV oOyuaromierocsi 0yayT copMHUpOBaHO YMEHHE IMOIMOHAIBLHOTO
MHTEJIEKTa KaK YacTh PETYJISTUBHBIX YHUBEPCAIbHBIX YUCOHBIX IEUCTBUI:

BBIPA)KATh SMOIUU NIPU U3YyUYEHUU MAaTeMaTUYECKUX 00BEKTOB U (DAKTOB, 1aBaTh

YMOLIMOHAIIBHYIO OLICHKY PELLEHUs 3a/1a4u.

147.3.3. [IpenmeTHble pe3ynbTaTbl OCBOCHUS MPOTPaMMBbl II0 MATEMATHUKE
yrayOnE€HHOTO YPOBHS MPEJCTaBJICHBI MO rojaM OOy4YeHHUs B CIEAYIOUIMX paslenax
IPOrpaMMbl 0 MAaTEMATHKE B paMKaX OTIEJIbHBIX y4€OHBIX KypcOB Uil 7-9 KIIacCOB:
«Aunredpar, «['eomerpus», « BEpoSATHOCTh U CTATHCTHUKAY.



Pa3BuTne mOrMUECKMX NPENCTABICHWNW M HAaBBIKOB JIOTUYECKOTO MBIIIICHUS
OOy4JaroIMXCS OCYIIECTBIISIETCS B paMKax BCEX HA3BaHHBIX KYpPCOB HAa MPOTSHKEHUU
Bcex JeT oOyuenus. [Ipemamomaraercsi, 9TO BBIMYCKHUK 9 Kjacca CMOXKET CTPOUTH
BBICKA3bIBAaHUSI W OTPWIIAHWS BBICKA3BIBAHWM, pPACIIO3HABATh WCTUHHBIC W JIOXKHBIC
BBICKA3bIBaHUS, TPHUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, BHITIOJHATH OINEpaIiuy Haj
BBICKA3bIBAaHUSIMU, CTPOWTH BBICKA3BIBAHWS W PACCYXKJICHHUS HA OCHOBE JIOTHYCCKUX
MpaBWJI, PEIIaTh JIOTHYECKUE 3a7add, HAYYHUTCS MPUMEHSATH METOJ MaTeMaTHYECKOM
WHYKIIMH, OBJIQJICET MOHATUAMU: OIpeEeIeHUe, aKCuoMa, TeopeMa, J0Ka3aTeIbCTBO -
U HAay4YUTCS MCIOJBb30BaTh MX MPU BBHIMOJHEHUU YYEOHBIX W BHEYUeOHBIX 3aaad. [lpu
HTOM BBEJICHHE OCHOBHBIX JIOTUYECKUX TMOHATUNA M OCBOCHUE OCHOBHBIX CBSI3AHHBIX C
HUMU BHJIOB JIEATEILHOCTH OTHECEHO K Kypcy «BeposiTHOCTh M CTaTUCTHKa» W TaKKe
pacrmpeneneHo mno rojgaMm o0ydeHusl.

B pamkax Bcex Tpé€x KypcoB OCyIIeCTBISeTCS (DOPMUPOBAHUE YMEHUS BHIOUPATH
MOAXOMSIIANA METOJ IS PEMICHUS 3aJa4d, BBISABIATH MPUMEPHl MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH B TPHPOAEC W OONMIECTBEHHOW KM3HU, PACIIO3HABATH IPOSIBICHUEC
3aKOHOB MaTEMAaTHKH B HCKYCCTBE, NMPUMEHATh MAaTEMATHYCCKHE 3HAHWS W OIBIT
MaTEMaTUYECKON NIEATeTLHOCTH B CHUTyalMsIX pealbHON >Kku3HU. OOydarommecs
3HAKOMSTCSI ¢ HAYYHBIMH PE3yJIbTaTaMHM, TIOJYYCHHBIMU B XOJI€ Pa3BUTHS apU(METHKH,
anreOpbl, TEOMETPHUH, TEOPUU BEPOSTHOCTH, CTATUCTHUKHA W YYaTCs WX OIHMCHIBATH,
MPUBOJIAT MPUMEPHI MATEMATHYCCKUX OTKPBITUH M WX aBTOPOB B OTCYCCTBEHHOU H
BCEMHUPHON UCTOPUHU HAYKH.

147.4.®denepanbHas  pabouass mporpamMma yueOHOTO Kypca «Anrebpa» Ha
yrayonéHHoM ypoBHE B 7-9 Kilaccax (J1ajJee COOTBETCTBEHHO - Iporpamma yueOHOTro
Kypca «Anrebpay, ydeOHbIN KypcC).

147.4.1. [TosicHuTenbHas 3anucka.

147.4.1.1. AnreGpa sBIS€TCS OAHUM W3 OMOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHUs: OHAa OOECIEUMBACT HM3YyYCHHUE IPYTUX IUCIHIUIMH KAaK E€CTECTBEHHO-
HAyYHOTO, TaK ¥ TYMAaHUTAPHOTO IUKJIOB, €€ OCBOCHHE HEOOXOIUMO TSI TIPOIOIKEHUS
oOpa3oBaHHsS W JJIs TIOBCEJIHEBHOW KHW3HU. Pa3BuTHE y O0OYydYarOmUXCS HAYYHBIX
MPEACTABICHUNA O MPOUCXOXKIECHUH U CYLIHOCTH aredpanyeckux adCcTpakuui, crnocode
OTPaKECHHUSI MaTEMaTHYE€CKON HAyKOW SIBJICHUN M MPOLIECCOB B MPHUPOJIE U OOIIECTRBE,
pOJI MaTeMaTHYEeCKOTr0 MOJCIUPOBAaHUS B HAyYHOM IIO3HAHHMM M B TPAKTHKE
CrocoOCTBYeT (OPMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KA4YECTB MBIIUICHUS,
HEOOXOMMMBIX I aJanTalud B COBpeMEHHOM ImdpoBoMm obmiectBe. M3yuenue
anreOpbl  o0ecreyrBaeT pa3BUTHUE YMEHMsI HaON0JaTh, CpPaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TPeOyeT KPUTUIHOCTU MBIIIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBaTh CBOW JICUCTBHS, BBIBOABI, (POPMYIHpPOBATH yTBepxkacHHS. OCBOCHUE
Kypca anreOpbl 00ecTeurnBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHHUS] O0yYarOIINXCs: OHU
UCTIOJIB3YIOT ~ JEAYKTHUBHBIE W  WHIYKTUBHBIC PACCyXICHHs, 0000meHne W



KOHKpeTH3aIuio, adcTtparupoBanue u aHajoruto. OOydeHue anrebpe mpesnoiaracT
3HAYUTEIBHBIA OOBEM CAMOCTOATETHLHON JEATEIHHOCTH OOYYArONINXCS, TO3TOMY
CaMOCTOSATETILHOE  pPEIICHHe 3a7ad  OOydYalomUMHCS — SBISIETCS — peajau3anuei
NESATETHHOCTHOTO TIPUHITUTIA OOy ICHHSI.

147.4.1.2. B  cTpykrype nmnporpamMmbl  y4eOHOro Kypca  «Anredpa»
yIIIyOJIEHHOTO U3Y4YEHUS OCHOBHOE MECTO 3aHMMAIOT COJEp KaTeIbHO-METOANYECKUE
auHuN: «Yucna W BBIYUCICHHSY, «ANTeOpanvecKue BBIPAKCHHUSI», «YpaBHEHUS W
HepaBeHCTBa», «DyHKIMW». Kaknas w3 3THUX COAepkKaTeIbHO-METOAMYCCKUX JTHHHUHI
pa3BUBAETCs Ha MPOTSHKEHUM TPEX JIET U3YYEHUS Kypca, B3aUMOJECHCTBYS C JPYTUMU
ero nuHUsAMU. B Xome wu3yueHHs Kypca OOy4YarOIIMMCS MPUXOIUTCS JIOTUYECKU
paccykJiaTh, HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBs3M ¢ 3TUM B
nmporpaMmy ydeOHOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
MPE/ICTABIICHHBIE BO BCEX OCHOBHBIX pa3jiellax MaTeMaTH4YeCKoro oOpa3oBaHUS H
CHOCOOCTBYIOIIHE OBJIAJICHUIO oOydJaronmumMucs OCHOB YHUBEPCAITBHOTO
MaTeMaTU4IecKOTo s3bika. CopepKaTeIbHOM U CTPYKTYPHONH OCOOCHHOCTHIO YYEOHOTO
Kypca «AnreOpay sIBISIETCS] €0 UHTEIPUPOBAHHBINA XapaKTep.

147.4.1.3. Conepxanue IuHUUA «HUCIIa ¥ BBIYUCICHUS» CIIY’)KUT OCHOBOM JIJIsI
JTANbHEHIIET0 W3YYeHUsS MaTEMaTHKH, CIIOCOOCTBYET pa3BUTHIO y OOYyYarOUmIUXCs
JIOTUYECKOTO MBINUICHHS, (OPMHPOBAHUIO YMEHHS II0Jh30BATHCS AJITOPUTMAMH, a
TaK)Ke€ MPUOOPETEHUIO TPAKTUYCCKUX HABBIKOB, HEOOXOIUMBIX JIJISI ITOBCEIHEBHOMN
KU3HU. Pa3BuUTHE TOHATUS O YUCIE HA YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMS
CBS3aHO C pAaIlMOHAIBHBIMU W UPPALUOHAIBHBIMH YHUCIaMHU, (GOPMHUPOBAHHUEM
MPEACTAaBICHUN O JIEMCTBUTEIBLHOM 4YHCJE. 3aBEpPIICHUE OCBOCHHS UYMCIOBOM JIMHUU
OTHECEHO K CpeHEMY 00IIeMy 00pa30BaHMIO.

147.4.1.4. CopepxaHue IBYX alreOpandecKux JHHUN - «Anredpanmdeckue
BBIPDOKCHUS» U «YPaBHEHUS W HEPABEHCTBA» CIOCOOCTBYeT (HOPMUPOBAHHIO Y
OOyJaromuXcs MAaTeMAaTHYeCKOro armapara, HEOOXOJUMOTO JJIS pElIeHHs 3anad
MaTEeMaTHKH, CMEKHBIX IPEMETOB M OKpYXKalolel pealbHOCTH. Ha ypoBHE OCHOBHOTO
oOuiero oOpa3oBaHusi y4YeOHBIM Marepuan TIpPYHNIUPYETCS BOKPYT pPallMOHAIbHBIX
BEIpOKCHMA. AnreOpa JIEMOHCTPHUPYET 3HAYCHHE MaTEeMaTUKH KaK S3bIKa JUIS
MOCTPOCHUSI MAaTeMAaTHYECKHX MOJICJICH, ONMUCAHUS IMPOIECCOB M SBJICHUN PEaTbHOTO
Mupa. B 3amaum  oOyueHus anreOpe BXOMAT TakKe JajbHEHINEE pa3BUTHE
QITOPUTMHUYECKOTO MBIIUICHUS,, HEOOXOAMMOro, B YaCTHOCTH, JUIsi OCBOCHMS Kypca
uH(pOpPMATUKHU, U OBJAaJICHHE HAaBbIKAMH JIEYKTUBHBIX paccyxkiaeHuit. [IpeodpasoBanue
CUMBOJIbHBIX (POPM  CIIOCOOCTBYET pa3BUTHIO BOOOpaKeHHS, CIIOCOOHOCTEH K
MaTEeMaTUYECKOMY TBOPYECTRBY.

147.4.1.5. Copepxanve (QyHKIIMOHAIBHO-Tpa@UUECKOW JWHUM HAIEJIEHO Ha
MOJIyYCHHE OOYYaIOMUMUCA 3HAHWK O (PYHKIUAX KaK BaKHEUIIEH MaTeMaTHYECKOU
MOJIENI IS OMMCAHMSI W WCCICIOBAHUS PAa3HOOOPA3HBIX IPOIECCOB U SIBICHHUHA B



npupoje u obmiecTBe. M3ydyeHne maTtepuaia CiocCOOCTBYET Pa3BUTHIO Y O0yJArOIINXCS
YMEHHSI HCIOJIb30BaTh PA3JIMYHbIC BBIPA3UTEIIbHBIE CPEJCTBA SI3bIKA MATEMAaTUKH -
CJIOBECHOTO, CHUMBOJIMYECKOTO, TpauiecKkoro, BHOCHT BKJIaa B (OpPMHpPOBAHUE
MPEACTaBICHUM O POJIM MATEMATHUKHU B PA3BUTUU LIUBUIN3ALNU U KYJIbTYPBHI.

147.4.1.6. VYriuyOn€HHBIN Kypc alire0phl XapaKTepU3yeTcs: M3yUeHHEM

JIOTIOJIHUTEJILHOTO TEOPETUYECKOTO armapara MW CBS3aHHBIX C HUM METOJIOB
pemieHus 3adad. AusreOpa  SBISETCS  SA3BIKOM IS OMUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIYKUT OCHOBOM MaTeMaTH4YECKOro MojenupoBaHus. [lpu stom
caMu OOBEKThl MATEMATHUYECKUX YMO3AKIIOUEHUN U MPUHATHIE B anredpe mpaBuiia UX
KOHCTPYHUPOBAHUSI  CIOCOOCTBYIOT (OPMUPOBAHHIO yMEHHUUW OOOCHOBBIBATH U
JIOKa3bIBaTh CY>XICHUS, pa3BUBAIOT MATEMAaTUYECKYI0 MHTYMIMIO, KPATKO U HarJISIAHO
PacKpbIBaIOT MEXAHU3M JIOTHUYECKUX TTOCTPOCHUI 1 y4aT HUX MOpUMEHEHHIo. TeMm
caMbiM anredpa 3aHMMaeT OJHO W3 BEIYIMX MeCT B (OPMHUPOBAHWUU HAYIHO-
TEOPETUYECKOTO MBITINICHUS 00YYaIOIUXCSI.

147.4.1.7. CornacHo yueOHOMY IUIaHy B 7-9 Knaccax u3ydaercs y4eOHBIN Kypc
«Anrebpay, KOTOPBIM BKJIIOYAET CIEAYIOIINE OCHOBHBIC pa3fieibl coaepxkanus: «Hucna
U BBIYUCICHUS», «AJITeOpanvecKue BbIPAKEHUS», «YPABHEHUS U HEPABEHCTBAY,
«DYyHKIUWY.

147.4.1.8. OO01iee 4uCIO0 YacOB, PEKOMEHIOBAHHBIX JUJISl U3Y4YEHUS Y4eOHOTro
Kypca «Anredpay, - 408 yacoB: B 7 kiacce - 136 yacoB (4 yaca B Hezienio), B 8 Kiiacce -
136 yacoB (4 yaca B Hejiel0), B 9 kinacce - 136 yacoB (4 yaca B HEJIEIIO).

147.4.2. Conepxxanue 00yueHHs B 7 Kjacce.

147.4.2.1. Yucna v BIYUCIICHUS.

Panvonanpueie 4ywcina. CpaBHEHHE, YNOPSAOYMBAHHE U apuPMETHUECKUE
JEUCTBUS C pallMOHAIBHBIMU yuciaaMu. YuciioBas npsiMasi, MOJIyJIb YHCIIA.

CreneHb C HaTypajJbHBIM IIOKa3aTeleM W €€ CBOMCTBA. 3amuch 4YuCIa B
JECSITUYHOM MO3ULHNOHHON CUCTEME CUUCIICHUS.

Pemenue TEKCTOBBIX 3ahau apudmeTHdyeckuMm crnocoboM. Pemienue 3amad u3
peajbHOM MPaKTHKKA HAa 4YacTHU, HA JPOoOM, HA MPOILICHThI, IPUMEHEHUE OTHOIICHUN W
MPOTNOPUUNA MPU PENICHUU 3a/ad, pelIeHUEe 3ajlady Ha JABWXKEHHE, padoTy, MOKYIIKH,
HaJIOTH.

JenumocTs 1ienbix uyncesn. CBOMCTBA ETUMOCTH.

IIpoctele u cocraBHble ynciia. YETHbIE M HEYETHBIE Yyncia. [Ipu3Haku nenumocTu
Ha 2, 4, 8,5,3,6,9, 10, 11. ITpusHaku AEAIMMOCTH CYMMBbI M HPOU3BEACHUS IIEIBIX
4yycel NPH PELICHUH 33J]a4 C IPAKTUYECKUM COIEPKAHUEM.

HaunGonpimuii oOmuii genuTens W HaWMEHbIIee oO0INee KpaTHOE JBYX YHCEIL.
B3aumHo nipocthie uncna. Anroput™ EBkimaa.

Jlenenne ¢ octaTkoM. ApuMETHIECKUE OTIEPAIMH HAJl OCTaTKaMHU.

147.4.2.2. Anrebpaudeckue BbIpaKEHUSI.



BelpaxxeHre C MEpEeMEHHBIMU. 3HAYEHUE BBIPAKEHUS C IEPEMEHHBIMH.
[IpencraBienue 3aBUCUMOCTH MEK/y BETUYMHAMU B BUJE POPMYJIBL.

ToxnectBo. ToxzaecTBeHHbIE NpPeoOpa3OBaHUs ANTEOPANYECKUX BBIPAKEHUN.
Jloka3aTenbCTBO TOXKIECTB.

Opnnouwnensl. OgHOWIEH cTaHAAPTHOTO BUJA. CTENeHb OAHOYJICHA.

MHuorounensl. Mmuorounen craHgaptHoro Buaa. CTeneHb MHOIOYJIEHA.
CnoxxeHue, BbIUMTAHHE, YMHOXXEHUE M JeleHue MHorouwieHoB. IIpeoOpa3zoBanue
LIEJIOTO BBIpaXXKEHUs B MHOTOWIEH. KOpHM MHOrO4sIeHa.

@opMyJIbl COKPAIIEHHOIO YMHOXEHUS: KBaJgpaT CyMMbl M KBaJapaT Pa3HOCTH
JIBYX BBIp@XXEHUH, KyO CyMMBbI U KyO pa3HOCTH JBYX BBIPa)KE€HUM, pa3HOCTb KBaJpaTOB
JIBYX BBIPQ&KCHHMM, IIPOU3BEACHUE PAa3HOCTH M CYMMBI JIBYX BBIPAKCHUH, CyMMa U
pa3HOCTb KyOOB JIBYX BBIPa)KEHUH.

PaznoxeHne MHOTOWJieHA HAa MHOXHUTETU. BbiHeceHue oO0IIero MHOXKHUTENs 3a
CKOOKH. MeToT TpyIIUupPOBKH.

147.4.2.3. YpaBHEHUs U HEPABEHCTBA.

VYpaBHenue ¢ ogHou nepemeHHOM. Kopenb ypaBHeHus. CBOWCTBAa ypaBHEHUU C
OJTHOW TEPEMEHHOM. PaBHOCWIBHOCTh YpaBHEHMU. YPAaBHEHHE KAK MaTeMaTHYECKas
MO/JIENIb PEAIBHOU CUTYaLIUU.

JluHentHoe ypaBHEHUE C OJHOW IEpeMEHHON. Yucio KOpHEW JIMHEHNHOIO
ypaBHEHUs. PellleHrne TEKCTOBBIX 3aJ1a4 C MOMOUIBIO JJMHEWHBIX YPAaBHEHUN. JIMHEHOE
YPaBHEHHE, COAEPIKAILEE 3HAK MOIYJISL.

VYpaBHeHue ¢ aByms nepeMeHHbIMU. ['paduk JTUHENMHOro ypaBHEHHs C JAByMs
nepeMeHHbIMH. CUCTEMBI JIMHEWHBIX YPaBHEHUN C IByMs IepeMeHHbIMU. | 'paduyeckuii
METOJ| PELICHMs CUCTEMBI JIMHEWHBIX YpaBHEHUWU C AByMs IlepeMEeHHbIMU. Perienue
CUCTEM JIMHEHMHBIX YPaBHEHUM C JByMs II€PEMEHHBIMM METOJIOM IIOJCTAHOBKH U
METOJI0OM cliokeHUsl. CUcTeEMA JIBYX JIMHEHHBIX YPABHEHUN C JBYMS IEPEMEHHBIMU KaK
MOJIENIb PEAIBHOW CUTYALINH.

147.4.2.4. @®yHKUuHH.

Koopaunata Toukn Ha npsmoil. UwucimoBble NmpomexyTKH. PaccTosiHue mexnay
JBYMS TOYKaMU KOOPJIUHATHOU MPSIMOM.

[IpsimoyronibHast cucTeMa KooOpAuHAT. AOciucca W OpJMHAaTa TOYKU Ha
KOOpJMHAaTHON TuiockocTU. [Ipumepnl rpadukoB, 3amgaHHbIX (opmynamu. UYUrtenue
rpapuKOB peabHbIX 3aBUCUMOCTEH.

OyHKIMOHAIBHBIE 3aBUCUMOCTH MeXAy BenuuuHamu. Ilonstue QyHKuuu.
@OyHKIMA KaK MaTeMaTHYecKas MOJIeb pealibHOro mnpoiiecca. O6nacTh onpeaeacHus u
oOrnacTh 3HaueHui pynkiuu. CriocoObl 3ananus Qysukiuu. ['padux dynkuuu. [Toustus
MakcUMyMa M MHHHMMYMa, BO3pacTaHusi W YyObIBaHUS Ha NpUMeEpax peallbHbIX
3aBUCHMOCTEM.



Jluneitnas ¢ynkuus, e€ cpoiicTBa. ['paduk mnuHehHOW QyHkIMU. ['paduk
bynkun y = \x\. Kycouno-3ananusie QyHKINN.

147.4.3. Conepxanue oOydeHus B § Kiacce.

147.4.3.1. Ywucna v BBIYUCICHUS.

KBanpatHbeie kopHH. ApuMETHUYECKUI KBaJpaTHBI KOPEHb M €ro CBOMCTBA.
IloHaTe wppauMOHAIBHOIO 4YHcia. JIeWcTBUS C UPPALMOHAIBHBIMUA YUCIAMHU.
CBoiicTBa JEWCTBUM C HWppalMOHANIbHbIMU 4uciaamMu. CpaBHEHHWE HpPpPalMOHAJIbHBIX
YHUCEN.

IIpencraBieHnss O  paclIMPEHMSIX  4YMCIOBBIX  MHOXECTB.  MHOXecTBa
HATypaJbHBIX, LEJbIX, PALMOHAIBHBIX, JCUCTBUTENBHBIX uucen. CpaBHEHHE 4YHUCEN.
HucoBble NPOMEKYTKH.

HeiictBus ¢ octarkamu. Octatku creneHel. [I[pyuMeHeHne 0CTaTKoOB K PEIICHUI0
YPaBHEHMU B LIEJIBIX YUCIIAX U TEKCTOBBIX 3a/1a4.

Pa3smepbl OOBEKTOB OKPYXKAIOWIEr0 MHPA, JUIMTEIBHOCTh IPOLIECCOB B
okpyxatomeM mupe. CTaHAapTHBINA BUJ YHACTA.

147.4.3.2. AnreGpanuecKkue BbIpaKEHUS.

AnreOpaunyeckass ApoOb. JlomycTUMbIE 3HAYEHHUS NEPEMEHHBIX B JIPOOHO-
palMOHANIbHBIX BbIpakeHUAX. OCHOBHOE CBOMCTBO anreOpandeckoil qpobu. Croxenue,
BBIYMTAHUE, YMHOKEHHE U JIeJIeHHe aJire0pandeckux apooeil. Brimenenue 1emnoit yactu
anredpanyeckon apoou.

PanmonanpHble BbIpakeHUs. TOXJIECTBEHHbIE IPEOOpPA30BaHUS PALMOHAIBHBIX
BBIPKECHUM.

Jlomyctumble  3HA4Y€HUs  IEPEMEHHBIX B BBIPAKCHUAX,  COAEPIKAIIMUX
apudmMernyeckue KBaJpaTHble KOpHU. ToxkIeCTBEHHBbIE MPEOOpa30BaHUsl BBIPAKECHUH,
coJeprKalux apuMeTndecKkue KBaapaTHble KOPHH.

CremneHb ¢ 1enbIM MOKa3aTeneM u e€ cBoicTBa. [IpeoOpazoBaHue BBIpaKCHU,
COJZIEPIKAILNX CTEIICHH.

147.4.3.3. VYpaBHEHHs U HEPABEHCTBA.

KBagpartHoe ypaBHeHue. @opMyJsia KOPHEN KBaIpaTHOTO ypaBHEeHUs. KonnyecTBo
JEUCTBUTENILHBIX KOPHEM KBaJpaTHOro ypaBHeHUs. Teopema Buera. VYpaBHeHus,
CBOAMMBIE K JIMHEMHBIM YPaBHEHHMSM WIM K KBaJIpaTHbIM ypaBHeHUsIM. KBagpartHoe
yYpaBHEHHE C napaMeTpoM. PemieHue TEKCTOBBIX 3aJad C IOMOIIbIO KBaJgpaTHBIX
YPaBHECHUU.

JlpoOHO-palluOHaNIbHBIE  ypaBHEHUS. Pemenne  apoOHO-palimOHAIBHBIX
ypaBHeHUH. PemieHne TEKCTOBBIX 3aJad C MOMOUIbI JIPOOHO-PALMOHAIBHBIX
ypaBHeHUH. ['padmyeckas uHTepIpeTanys ypaBHEHU ¢ IBYMS IEPEMEHHBIMH.

Yucnossie HepaBeHCTBA. CBOKWCTBA YMCIOBBIX HEPABEHCTB.



HepasenctBo ¢ nepemenHoi. Ctporue u HecTporue HepaBeHcTBA. CIOKEHHE U
YMHOXEHHUE  YHUCIOBBIX  HepaBeHCTB. OlLEHMBAaHHE  3HAYEHUSI  BBIPAXKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[loHsATHE O peHIEHNH HEPABEHCTBA C OJHOW NMEPEMEHHOM. MHOKECTBO peleHUun
HEpPaBEHCTBA. PaBHOCUIIbHBIE HEPABEHCTBA.

JIuHeiHOe HEPAaBEHCTBO C OJHOW NEPEMEHHOM M MHOXECTBAa €ro pPELICHUM.
Pemienne JIMHEMHBIX HEPABEHCTB € OAHOM mepeMeHHOW. CHCTEMBI M COBOKYITHOCTH
JIMHEWHBIX HEPABECHCTB C OJHOW NMEPEMEHHOM. PenieHne TeKCTOBBIX 3a/1a4 C ITOMOIIBIO
JIMHEVHBIX HEPABEHCTB C OJIHOU NIEPEMEHHOM.

147.4.3.4. @OyHKIUWU.

OO6nacte ompeneneHuss U MHOXKECTBO 3HadeHHH ¢yHKuuu. CrocoObl 3amaHus
bynkuuid. I'paduk dbysakumun. Ytenue cBoilctB PyHkimuu mno e€ rpaduky. [Ipumepst
rpaukoB GyHKIHA, OTPAXKAIOMIUX PEATbHBIE MPOIECCHI.

Jluneinas  Qynkusa. @DYHKIUK, OMNHUCHIBAIONINE TPSIMYI0O U 0OpaTHYIO
IPONOPIMOHATIbHBIE 3aBUCUMOCTH, UX TPaPHUKH.

— A

X, Y ~ X, 1 UX CBOMCTBA.

Kycouno-3aannbie QyHKIIUMN.

147.4.4. Copep>xanue 00yueHus B 9 knacce.

147.4.4.1. Yucna v BBIYUCICHUS.

Kopenb - ctenenu u ero cBoiictBa. CTeneHb ¢ palMOHAIBHBIM MTOKA3aTEIEM U
€€ CBOMCTBA.

147.4.4.2. AnreGpanueckue BbIpaKEHUS.

ToxxmecTBeHHbIE TMPEeoOpa3oBaHUS BBIPAKEHUHM, COACpPIKAIIUX KOpPEHb M-U
crenieHd. ToXIeCTBEHHBIE MPeoOpa3oBaHUsl BBIPAXKEHHUM, COIEpXKALIUX CTENEeHb C
palMOHAIBHBIM OKA3aTEeIEM.

KBagparneii tpéxwieH. KopHu kBagpatHoro tpéxwieHa. Pasmoxenue
KBaJPAaTHOTO TPEXUJIEHA HA TUHEWHBIE MHOKUTEIIN.

147.4.4.3. VYpaBHEHHS U HEPABEHCTBA.

buxsanparHsle ypaBHeHHs. lIpuMepsl NpHUMEHEHUNM METOIO0B PaBHOCUIIBHBIX
npeoOpa3oBaHUi, 3aMEHbl NEPEMEHHOW, TIpaduueckoro MeToJa MpU PEIICHUH
YpaBHEHUM

3- 1 u4-i creneHe.

Pemmenue npoOHO-paIiMOHaNbHBIX YPABHEHUH.

Pemienue cucrem ypaBHEHUM € JIByMs NEPEMEHHBbIMU. PenieHune mpocTenImx
CUCTEM HEIIMHEWHBIX YpaBHEHUW C JByMs IMepeMeHHbIMHU. ['paduueckuit meTon
pEelIeHUs CUCTEMbl HEJIMHEWHBIX YpaBHEHUH C JIByMs NepeMeHHbIMU. CucTema JIByX
HEJIMHENHBIX YPABHEHUH C JIByMs IEPEMEHHBIMU KaK MOJEJb PEATbHOW CUTYallHH.



UucnoBble HepaBeHCTBA. PellleHWEe JIMHEWHBIX HEPAaBEHCTB. JlOKa3aTenbCTBO
HEPaBEHCTB.

KBagpaTHple HEpaBEeHCTBA C OJHOM NIEPEMEHHOW. PemeHne KBaapaTHBIX
HEPaBEHCTB rpa)uyecKUM METOJOM M METOJOM HHTEpPBAJIOB. METOJ MHTEPBAIOB JJIS
palMOHAJIBHBIX HEPaBEHCTB. [Ipocreiimme HEpaBeHCTBa C TapaMeTPOM.

Pemenue TeKCTOBBIX 3a/1a4 C TOMOIIBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBencTBOo ¢ 1ByMsi niepeMeHHbIMH. PereHue HepaBeHCTBa C  ABYMS
nepeMeHHbIMH. CHCTEMBbl HEpaBEHCTB C JBYMsI NepeMeHHbIMH. ['paduueckuii meron
pELIEHUs] CUCTEM HEPABEHCTB € JBYMsI IEPEMEHHBIMU.

147.4.4.4. @OyHKIUU.

Oyukius. CoiicTBa GyHKIMNA: HYJIU QYHKIIUU, TTPOMEKYTKH 3HAKOIIOCTOSTHCTBA
(GYHKIMM, TPOMEXYTKH BO3pacTaHuss M yObIBaHUS (PYHKUMU, YETHBIE M HEUYETHBIC
byHKIIMY, HAaNOOJIBIIIEE M HANMEHbBIIIee 3HAYCHUS (QyHKIIUU.

KBanpatnunas ¢pysHkius u e€ cBoiicTBa. Mcrnonp3oBaHue CBOMCTB KBAPATHUHOMN
bynkuu Ui permienus 3agad. [loctpoenue rpaduka KBaJApaTHUHOM (PYHKIIMH.
[Tonoxenue rpaduka KBaApaTUYHOW (PYHKIUU B 3aBUCUMOCTH OT €€ KO3((PUIIMEHTOB.
I'padpuxu pynkuuil y —ax2, y =a(x - 1)2 u 'y = a(x — 1)2 +m. [loctpoenue rpapukos
GyHKUMNA ¢ TOMOIIBIO MPEe0OPa30BAHMIA.

Hpob6Ho-nuueinas Gynkuus. MccnenoBanue GyHKINMN.

@OyHKIUS y = XII ¢ HATypaJbHBIM MOKa3aTeleM U U €€ rpaduk.

147.4.4.5. YucioBbie TOCIEAOBATEILHOCTH U MPOTPECCHH.

[lonsitue uwucnoBoi mocnenoBareabHOCTH. KoOHeuHble U OECKOHEYHbIE
IIOCJIEIOBATENBHOCTH. OrpannueHHas [IOCJIEJOBATEIBHOCTb. MOHOTOHHO
BO3pacTaronas (yObIBaro1asn) MOCJIEAOBATEIBLHOCTD. Cnoco0Ob1 3aJJaHUS
MOCJIEI0BATEIbHOCTH: OMUCATENbHBIN, TAOMUYHBIN, C TOMOIIbIO (POPMYJIBI II-TO YJICHA,
PEKYPPEHTHBIN.

Apudmernueckas ©u  reomeTpuyeckas mporpeccud. CBoiicTBa  UJICHOB
apupMETHIECKON 1 reoMeTpudecKkoi mporpeccuii. ®opmysel -ro 4ieHa

apupMEeTHUYEeCKOl 1 reomeTpuueckoi mporpeccuil. @opMyIibl CyMMBI MEPBBIX I
YJICHOB apu(PMETHUYECKOM W TeOMETpHUYECKOW mporpeccuil. 3ajayd Ha MPOLEHTHI,
OAHKOBCKHE BKJIaJbl, KPEJAUTHI.

[IpencraBieHne O CXOJUMOCTH TIOCJIEIOBATEIbHOCTH, O CYMMHPOBAaHUU
0eCKOHEUHO yObIBAIOIIEH Fr€OMETPUUYECKON MTPOTPECCHH.

Meton MatemaTruueckor MHAYKIMU. [IpocTenmue npumepsl.

147.4.5. [IpeameTHbIe pe3ybTaThl OCBOEHHUS MPOTpaMMbl y4eOHOTO Kypca
«Anrebpay.

147.4.5.1. TlpenMeTHble pe3ynbTaThl OCBOEHHUS MPOTPAMMBI y4eOHOTO Kypca K
KOHITy 00y4eHus B 7 Kiacce.

147.4.5.1.1. YUnucna v BBIYUCIICHUS.



PammmonanrsHBIC YHCIaA.

[lepexoauTs OT OgHOW GOPMBI 3amWCH 4YHMCENl K Apyrod (mpeoOpa3oBBIBaTh
JECATUIHYIO Ap0Oh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU B
OECKOHEUYHYIO JIECATUYHYIO APOOB).

Hcnonb30BaTh TMOHSITHUS MHOXECTBA HATYypaJIbHBIX YHUCEN, MHOYKECTBA ILIEJIBIX
4yucell, MHOXXECTBa pPAlUUOHAIBHBIX YHUCEN TMPHU PEIIEHWH 3a]ad, MPOBEACHUU
PacCyKJI€HUM U JI0Ka3aTEIbCTB.

[TonuMaTh 1 OOBACHATH CMBICIT TTO3UIIMOHHOM 3aMUCH HATYPAJIBLHOTO YHCTIA.

CpaBHUBATH U YIIOPSAAOUYMBATH PALIMOHAIIBHBIC YUCJIA.

BoinonHaTh, codeTras YCTHbIE M THChbMEHHBbIE NPUEMBI, apuPMeTHUYECKUe
JNEUCTBUSl C PallMOHAIIBHBIMM YHWCIIAMH, HKCIIOJIb30BaTh CBOMCTBA YMCENl W IIpaBUja
JIEUCTBUI, MPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUH.

BbINOTHATE 1EUCTBUSA CO CTENEHSIMU C HATypaJIbHBIMU MTOKA3aTEISIMHU.

HaxoauTh 3HaY€HUs] YUCTOBBIX BBIPAXKEHUM, COACPKAIIUX PALIMOHATIBHBIE YMCTIA
U CTENEHU C HATYpPaJIbHBIM IIOKa3aTelieM, MPUMEHATH Pa3HOOOpa3HbIE CITOCOOBI H
MPUEMBI BBIUHMCIICHUS, COCTABIATh U OLEHUBATh YWCIIOBBIE BBIPAXKEHUS MPU PELICHUU
MPaKTUYECKUX 3a/1a4 U 3a/1a4 U3 APYruX YU4eOHBIX NPEIMETOB.

OKpyraars yuciaa ¢ 3aJaHHOW TOYHOCTBIO, @ TAKXKE IO CMBICIY MPAKTUYECKON
CUTYyAallNH, BBITIOJHSITH MPUKUJIKY U OLIEHKY Pe3yJIbTaTa BEIYMCICHUM, OIIEHKY 3HAYEHUI
YUCJIOBBIX BBIPAKEHUM, B TOM YHUCJIE MIPU PELICHUU MTPAKTUUYECKUX 3a/a4.

PemaTh TekcTOBBIE 3371241 apU(PMETHUECKUM CIIOCOOOM, UCTIOIH30BATH TAOJIUIIbI,
CXEMBI, UEPTEKH, APYTUE CPEACTBA MPEICTABICHUS JAHHBIX P PELICHUU 3aa4.

Pemiatb MpakTUKO-OPUEHTUPOBAHHBIE 3aJlayd, CBSI3aHHbBIE C OTHOILICHHEM
BEJIMYMH, MPOMNOPUUOHAIBHOCTBIO  BEJIWYWH, MPOLIEHTaAaMU, HWHTEPIPETUPOBATH
pe3yJIbTaThl PEUICHUs 3a4a4 C Y4YETOM OrPaHUYEHUM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpUBaEMbIX 0OBEKTOB.

JlemuMOCTb.

Jloka3pIBaTh M IPUMEHATH NPU PELICHUM 3a1a4 NPU3HAKU JACIUMOCTH Ha 2, 4, 8,
5,3,6,9,10, 11, npuzHaku 1eIMMOCTA CYMMBI U ITPOU3BEJICHUS LIEJIBIX YUCEIL.

PackiianpiBaTh HA MHOKHUTEIN HATYPAIbHBIE YUCIIA.

OnepupoBaTh MOHATUSIMHU: YETHOE YHWCIIO, HEYETHOE YMCIIO, B3aUMHO MPOCTHIC
qucra.

HaxonuTe HauOonbIIMil 00K JenuTeNh U HauMEHbIee 0011ee KpaTHOE Yuce
Y UCIIOJIb30BaTh UX MPH PELICHUH 33]a4, IPUMEHATh aIrOpUTM EBKIIHIA.

OnepupoBaTh NOHSATUEM OCTaTKa MO MOJYJIIO, IPUMEHSATh CBOMCTBA CPaBHEHUI
10 MOZYJIIO.

147.4.5.1.2. AnreGpandecKkue BbIpaKEHUS.

BoipaxeHust ¢ nepeMeHHbIMU.



Hcnonp3oBaTh anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIHUKY, IPUMEHSATH €€ B
poIecce OCBOCHHs y4eOHOro MaTepuaia.

HaxonuTe 3HaueHuss OyKBEHHBIX BBIPAKEHUN MpU 3aJaHHBIX 3HAYECHHSX
IIEPEMEHHBIX.

Hcnonp3oBaTh IIOHSTHE TOXIECTBA, BBIITOJIHATh TOXJECTBEHHBIC
npeoOpa3oBaHus BHIPAXKEHHI, TOKA3bIBATh TOXK/IECTBA.

MHOro4seHs!.

BoinonHaTh mpeoOpa3oBaHUs LENOr0 BBIPAXKEHUS B MHOTOWIEH IMPUBEICHUEM
MOI00HBIX CJIAraeMbIX, PACKPHITUEM CKOOOK.

BoinonHaTh neicTBUs (ClI0XKEHUE, BRIYUTAHUE, YMHOKEHUE) C OJTHOWICHAMHU U C
MHOTOUYIEHAMH, NPUMEHATh (HOPMYJBI COKPAIIEHHOTO YMHOXEHMs (KBaapaT U KyO
CYMMBI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTb KBaJpaToB, CyMMa U Pa3HOCTb KyOOB), B
TOM YHUCJIE I YIIPOILLEHUS BBIYUCIICHUN.

OCyIIECTBIIATh  Pa3JIOKEHUE MHOTOWIEHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOIINEro MHOXHTENS, TPYHIUPOBKU CIAraéMbIX, MPUMEHSS
(bopMyIIbl COKPAIIEHHOTO YMHOKEHHUS.

[TpumeHnsaTs npeoOpa3oBaHUs MHOTOWICHOB JUIsl PEUIEHUS! Pa3JIMYHbIX 33/1a4y W3
MaTE€MaTUKH, CMEXKHBIX ITPEIAMETOB, U3 PEATBHON MPAKTUKH.

Hcnonb3oBaTh CBOMCTBA CTEIEHEHM C HATypajbHBIMU IOKA3aTEIIMUA (IS
npeoOpa3oBaHUsl BEIPAKECHUH.

147.4.5.1.3. YpaBHEHUS U HEPABEHCTBA.

Pemlath nuHEWHBIE YpaBHEHUS C OJHOW MEPEMEHHOWN, MNPUMEHsS NpaBuja
nepexoga OT UCXOJHOTO ypPAaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTsh, sBiI€TCSA M
YHUCJIO KOPHEM YPaBHEHUS.

[TonOupate mnpumepbl Mmap 4YHCEN, SABISAIOMIMXCS PEIICHUEM JMHEHHOro
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHOMN TIOCKOCTHU TpaUK JIMHEHHOTO YpaBHEHHS C IBYyMS
NEPEMEHHBIMH, MOJIb3YSICh IPa(UKOM, MPUBOJUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemats cucremsl ABYX JIMHEMHBIX YPABHEHHW C JIBYMs IEPEMEHHBIMH, B TOM
quclie rpaguuecKy.

CoCTaBIISITh U peLIaTh JMHENHOE YPABHEHUE WIIM CUCTEMY JIMHEWHBIX YPaBHEHUI
[0 YCIOBHUIO 3aJa4yd, WHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1aud
MOJIyYEHHBIN PE3YJIbTAaT.

147.4.5.1.4. ®ynkiumu.

Koopaunate! u rpaduku.

N300pakath Ha KOOPAMHATHOW MPSMON TOYKH, COOTBETCTBYIOIIWE 3aJIaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, MHTEpPBAJIbI, 3alIMCHIBATH YHUCIIOBBIE IIPOMEXYTKH Ha
aNreOpandecKoM S3bIKE.

OTmedaTh B KOOPJAMHATHOM INTIOCKOCTH TOYKH I10 33JaHHBIM KOOpJAUHATaM.



OyHKIUH.

Crtpoutb rpaduku TUHEHHBIX (DYHKITHIA.

OnuceiBaTh ¢ TOMOIIBIO GYHKIIU U3BECTHBIC 3aBUCUMOCTH MEXKTy BETUIHMHAMMU:
CKOPOCTb, BPEMsl, pacCTOSIHUE, LI€HA, KOJIWYECTBO, CTOMMOCTb, MPOU3BOJUTEIBHOCTD,
BpeMsi, 00bEM pabOTHI.

HaxonuTe 3HaueHre pyHKIMH 10 3HAYEHUIO €€ apryMEeHTa.

[lonumate rpaduueckuii crnocod TMpeACTaBlICHUs M aHalu3a HWHGOPMAIUU,
U3BJIEKaTh U UHTEPHPETUPOBATh MH(GOPMAIMIO K3 rpadUKOB peabHbIX MPOLIECCOB U
3aBUCUMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QYHKUMWA JJig aHaidu3a TpaduKoOB  peasbHBIX
3aBUCUMOCTEH  (Hynu  (PYHKIIMM, TIPOMEKYTKH 3HAKOIOCTOSIHCTBA  (DYHKIIUH,
MPOMEKYTKA BO3pacTaHusi W YObIBaHUSA (YHKIMHM, HAWOOJbIIEe W HaUMEHbIIEE
3HaYeHUs (DYHKIIIHN).

Hcnonp3oBaTh Tpaduku i UCCIEAOBAHUS TPOIECCOB W 3aBUCHUMOCTEH, MPHU
pELICHNH 3a4a4 U3 IPYTUX YUYEOHBIX IPEIMETOB U PEAIbHON KU3HU.

147.4.5.2. llpenMeTHble pe3ynbTaTbl OCBOEHUS MPOrpaMMbl y4eOHOTO Kypca K
KOHIly 00y4eHus B 8 Kiacce.

147.4.5.2.1. YUnucna v BBIYUCICHUS.

HppaunronanbHble Yncia.

[ToHnmMaTh ¥ UCIIOJIL30BaTh MPEICTABICHUS O PACHIUPEHUH YUCIOBBIX MHOKECTB.

OnepupoBaTh MOHATUSMU: KBaAPATHBIA KOPEHb, apuMETUYECKUA KBaJpaTHBIN
KOPEHb, UPPALIMOHAJIBHOE YHCIIO, HAXOAUTh, OLIEHUBATh KBA/IPATHBIE KOPHH, UCIIOJIb3YS
npyu  HEOOXOJIMMOCTH  KaJIbKYJISITOp, BBINOJHATH TPEOOpa3oBaHUsl  BBIPAKCHUH,
coAepKalMX KBaJpaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonp30BaTh HaYaJIbHBIE IPEACTABICHUSI O MHOKECTBE JIEUCTBUTEIBHBIX YUCET
JUIsl CpaBHEHHS, OKPYTJICHHMSI W BBIUMCICHUHN, M300pakaTh ICHCTBUTEIBHBIC YHCIIA
TOYKaMH Ha KOOPJAMUHATHOMU IPSIMOM.

Hcnonb3oBaTh 3amucH OOJBIIMX M MaJIbIX YHUCET C IMOMOILBIO JECATUYHBIX
npobeit u crenene yncna 10, 3anuChIBaTh U OKPYTIISATH YUCIOBBIE 3HAUCHUS PEAIbHBIX
BEJIMYMH C UCTIOIb30BAHUEM PA3HBIX CHCTEM M3MEPEHUM.

JlenmuMocCTb.

OnepupoBaTh MOHATHEM OCTATKa [0 MOAYJIO, MPUMEHSTh CBOMCTBA CPAaBHEHHI
10 MOJYJIF0, HAXOAUTh OCTATKH CYMMbI M IPOU3BEICHHUS IO TAHHOMY MOJYJIIO.

147.4.5.2.2. Anrebpanueckue BhIpaKeHUSI.

JpoOHO-panmoHaIbHbIE BEIPAKEHHUS.

HaxomuTe momycTuMble 3HAYE€HHUS TIEPEMEHHBIX B JIPOOHO-paIMOHAIBHBIX
BBIPAKEHUSX.

[TpumeHsATh OCHOBHOE CBOMCTBO PAIIMOHAILHOM IpOOH.



BeimonHaTe mpuBeAeHUE anredpanueckux apobeil K o0mmeMy 3HaMEHATENo,
CII0)KEHHE, YMHOXKEHHUE, JeJICHUE anreOpandeckux apooei.

BBINOJIHATH TOXKAECTBEHHBIE MPEOOPA30BAHMS PALlMOHATIBHBIX BBIPAKEHUN.

[IpumensaTe npeoOpa3oBaHus BBIPAKEHUN IJs PEIICHUS pa3IWYHbIX 3a1ad W3
MaTEMaTUKH, CMEKHBIX IPEMETOB, U3 PEAIbHON TPAKTUKH.

Crenenu.

[IpumeHsATh  MOHATHE CTENEHH C  LEeJbIM  [0Ka3aTeleM,  BBIIOJHATh
npeoOpa3zoBaHus BbIPAXKEHHM, COAEpKAIUX CTETIEHU C LEIbIM IMOKA3aTEJIEeM.

HppanmoHanbHbIE BEIPAXKEHUS.

HaxoauTe nOmMyCTUMBIE 3HAYEHHUS MEPEMEHHBIX B BBIPAKEHUSX, COACPIKAIINX
apu(pMETHUYECKUE KBaIPATHBIE KOPHHU.

BeimonusaTe  mipeoOpa3oBaHusl  UPPALMOHATIBHBIX  BBIPAKEHUN, HCIOIB3YS
CBOWCTBA KOPHEM.

147.4.5.2.3. YpaBHEHHs 1 HEPABEHCTBA.

PemaTp kBaspaTHbIE ypaBHEHUS.

PemaTte ApoOHO-paIliMOHAIbHBIE YPABHEHHS.

PemaTh JMHEHbIE YPAaBHEHHSI C TapaMEeTPaMH, HECTIOKHbBIE CUCTEMBI JTMHEHHBIX
YPaBHEHUM C IapaMeTpaMHU.

IIpoBoauTE HCCIENOBAHUS YPABHEHUM M CUCTEM YPABHEHUN, B TOM YUCIE C
NpUMEHEHUEM Tpa@UUecKuX Npe/CcTaBleHui (ycTaHaBIMBaTh, UMEET JIM ypaBHEHHE
WM CUCTEMAa YpaBHEHUN PEIICHMUs], €CITU UMEET, TO CKOJIBKO, U Ipoyee).

[lepexoauTs OT ClIOBECHOM (DOPMYIMPOBKHU 3a/1auu K €€ anredpandeckoi Moieu
C MOMOUIBIO COCTABJICHHSI YPAaBHEHUS! WJIM CUCTEMbl YPABHEHUM, HHTEPIPETUPOBATH B
COOTBETCTBHH C KOHTEKCTOM 3a/1a4U ITOJIyYEHHBIA PE3ysbTaT.

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLIEHKH, pElIaTh
JMHEHHBIE HEPABEHCTBA C OJHOW MEPEMEHHOW W HUX CHUCTEMBI, JaBaTh IpauuecKyro
WUTIOCTPALIMIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

147.4.5.2.4. ®ynkuumu.

[TonumaTe M HCNONB30BaTh (YHKIHMOHAJIBHBIE MOHATUS U SI3bIK (TEPMHUHBI,
CUMBOJIMYECKHE O0O03HAUCHHUsI), OMNPEACNATh 3HAaYeHUE (PYHKIMH [0 3HAYCHUIO
aprymMeHTa, OrpeaesaTh CBOMCTBA PYHKIUU 1O €€ rpaduky.

y=x2,y=x3,y =4y =-y=\x\

Crpoutsb rpaduku yHKIUH X , OIIACHIBATh

CBOICTBA YMCIIOBOM (YyHKIIMU 10 €€ rpaduKy.

147.4.5.3. TlpenMeTHble pe3yibTaThl OCBOEHUS MPOTPAMMbI y4eOHOTO Kypca K
KOHITy o0OyudeHus B 9 kiacce.

147.4.5.3.1. Yucna v BBIYUCICHUS.

OnepupoBath MOHATUSMH: KOPEHb -l CTENEeHH, CTEIEHb



C palMOHAJIBHBIM IIOKA3aTEJEM, HAXOAUTh KOPEHb H-U CTEIEHHU, CTENEHb C
palMOHAIGHBIM ~ TIOKA3aTesieM, MCIHOJb3ysS TP HEOOXOIMMOCTH  KaJbKYJSATOP,
MIPUMEHATH CBOWCTBA KOPHS M- CTENECHU, CTEIICHU C PAIMOHAIBHBIM ITOKA3aTEIEM.

Hcnonb30BaTh MOHSATHE MHOXKECTBA JEUCTBUTEIIBHBIX YUCEN MTPU PELICHUU 3a]aY,
MIPOBEJICHUU PACCYKJICHUN U JIOKA3aTEIbCTB.

CpaBHHUBaTHh M  YHOPSAOYMBATH  JACHCTBUTEIBHBIE  YHCIA, OKPYIJISTh
JICUCTBUTEJILHBIE YHCJIA, BBINOJHITh MNPUKUAKY pE3yJbTaTa BBIYMCICHUHN, OLIEHKY
YUCJIOBBIX BBIPAKECHUM.

147.4.5.3.2. AnreOpanyeckue BhIpaKeHUSI.

OnepupoBaTh NOHATUEM KBAJPATHOIO TPEXWICHA, HAXOAUTh KOPHHU KBaJAPaTHOTO
TpEXUJICHA.

PacknanpiBaTh KBapaTHBIN TPEXUICH HA JIMHEWUHBIE MHOXKUTEIH.

147.4.5.3.3. YpaBHEHHS 1 HEPABEHCTBA.

Pemiath nuHEWHBbIE U KBaJpaTHbIE YPAaBHEHUS, YPAaBHEHUS, CBOJAIIUECS K HUM,
IpOOHO-pallMOHAIIBHBIE YPAaBHEHHS.

PemaTte HeClIOKHbBIE KBaAPATHBIE YPABHEHUS C TAPAMETPOM.

PemiaTte nuHeiHbIE HEPABEHCTBA, KBAPAaTHBIC HEPABEHCTBA, UCIIOIb30BATH METO/I
WHTEPBAJIOB, M300pakaTh pEIICHUE HEPABEHCTB HA YHWCIOBOM MPSMOM, 3alUCHIBaTh
pELICHUE C TOMOIIBIO CUMBOJIOB.

PemaTte cucTeMbl IBYX JIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHUM, B KOTOPBIX OJJHO YPAaBHEHUE HE ABJISIETCS JTUHECUHBIM.

Pemiath HECIIOKHBIE CUCTEMbBI HEIMHEWUHBIX YPABHEHU C TAPAMETPOM.

[IpumeHsATh METONIbI PaBHOCWIBHBIX MPeoOpa3OBaHM, 3aMEHBI MEPEMEHHOM,
rpaduueckoro MeToia Ipy perieHu YpaBHeHU 3-i1 u 4-i1 cTeneHeil.

Pemate cucTtembl JTMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIINE
KBa/IpaTHOE HEPaBEHCTBO, M300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YHCIIOBOM
MPSIMOM, 3aMUCBIBATH PEMICHHUE C TOMOIIBIO CUMBOJIOB.

Pemate ypaBHEHHS, HEPABEHCTBA U UX CUCTEMBbI, B TOM YUCJIE C OTPAHUYEHUSIMU,
Hanpumep, B LENbIX YNCIIAX.

IIpoBoauTh HCCIEAOBAHUS YPAaBHEHUM M CUCTEM YPAaBHEHUN, B TOM YUCIE C
MpUMEHEHUEM TpadUuecKux TMpeAcTaBleHni (ycTaHaBIWBaTh, UMEET JIM ypaBHEHUE
WJIM CUCTEMAa YPaBHEHUH PEIIeHUs, €CJIU UMEET, TO CKOJIbKO, U MpoYee).

PemmaTh TekCTOBBIE 3a/1auu aareOpanyeckuM CrocoOOM € MOMOIIbIO COCTaBICHUS
YpaBHEHHI, HEPABEHCTB, KX CUCTEM.

Hcnonp30BaTh ypaBHEHUs, HEPABEHCTBA WU HX CHUCTEMBI JUII COCTaBIICHHS
MaTEMaTUYECKOM  MOJEIM  pEaJbHOM  CUTyallud WA  TPUKIAJIHOM  3a/1a4H,
MHTEPIPETUPOBATH MTOJTYUYEHHBIE PE3YJIBTAThI B 3aJaHHOM KOHTEKCTE.

147.4.5.3.4. YucnoBble OCIEI0BATEILHOCTH U IPOTPECCHUHU.



OnepupoBaTh MOHIATHIMU: 3aBUCUMOCTbh, (QYHKIUS, rpaduk (yHKIUH, TpsMast
OPONOPIUOHATBHOCTh,  JIMHEHHAas  (QyHKUMsi, oOpaTHas MPOMOPLUOHAIBHOCTD,
napabosa, runepboia, KycouHO-3a1aHHast PyHKITHS.

HccnenoBary (yHKUMIO 1O €€ rpauKy, yCTaHaBIMBAaTh CBOMCTBA (DYHKIIUIA:
00JacTh  OMNpEAENICHHs,, MHOMXECTBO 3HAYCHUH, HYJIW (QYHKUUH, TPOMEKYTKU
3HAKOMOCTOSHCTBA, MIPOMEKYTKHA BO3pACTaHUs U yObIBAHMS, YETHOCTb M HEUETHOCTD,
HanmOoJblLIee M HAUMEHbIIIEe 3HAYEHHS], aCUMITOTHI.

Pacrio3HaBaTh KBaApaTUyHyl (QYHKIHUIO 1O QopMylie, NPUBOIUTH MPUMEPHI
KBaIpaTUYHBIX (DYHKIMNA U3 peaTbHOM KU3HU, PUBUKHU, TEOMETPHH.

OmnpenensiTe MoJ0KeHUE Tpaduka KBAAPATUYHON (PYHKIIMM B 3aBUCUMOCTH OT €€
K03 PUIIEHTOB.

Crpoutb rpaduk KBagpaTUYHON (DYHKIIMH, ONMUCHIBATH CBOMCTBA KBAJAPATUYHOM
byHKMu 10 €€ rpaduKy.

Hcronp30BaTh CBOMCTBA KBAAPATUYHOW (PYHKITUU JJIS PEIICHUS 3a71a4.

Ha mpumepe kBaapaTuunoil ¢pyHKIUU cTpouTh rpaduk ¢pynkmun y =af(kx + b) +
C C IOMOIIIbIO TTpeoOpazoBanuii rpaduka GyHkuuu y=/(x).

WrocTpupoBaTh ¢ MOMOIIbIO FpaduKa peaibHy0 3aBUCUMOCTb WM IIPOLIECC 110
UX XapaKTEPUCTUKAM.

147.4.5.3.5. Apudmerndeckas U reOMETpUYECKas MPOTPECCUU.

OnepupoBath MOHATUIMU: MOCJIEIOBATEIBHOCTD, apuMeTUYECKasI

Y TEOMETPUYECKAs IPOTrPECCUMN.

3amaBaTh ~ TOCHEIOBATENIBHOCTH  Pa3HbIMU  CHOCOOAMHU:  ONMUCATENIbHBIM,
TaOJMYHBIM, C IOMOIBIO (POPMYJIBI I-I'0 WIEHA, PEKYPPEHTHBIM.

BbINONHATS  BBIUMCIEHMS C  HUCHOJb30BaHUEM  (HOPMYNT  «-TO  YieHa
apu(PMETHIECKON ¥ TEOMETPUUECKON MPOTPECCUI, CYMMBI TIEPBBIX I WICHOB.

N300paxkarh 4ieHbl MOCJIEIOBAaTeIbHOCTH TOYKaMU Ha  KOOPJAWHATHOU
IJIOCKOCTH.

Pematp 3a1aun, CBSI3aHHBIE C YUCIOBBIMU MOCIIEIOBATEIBHOCTSIMH, B TOM YHCIIE
3aJlayd W3 peaJbHOM JKU3HU (C HCIOJB30BAHUEM KaJbKYJISATOpa, LU(PPOBBIX
TEXHOJIOTHUHA).

Pacrio3HaBaTh 1 MPUBOJUTH IPUMEPHI KOHEYHBIX U OECKOHEUHBIX

MOCJIEIOBATENbHOCTENW, OTPaHUYEHHBIX MOCIIE0BATENBHOCTEW, MOHOTOHHO

BO3pacTaroux (yObIBarOIINX) MOCJIEI0BATEIHLHOCTEH.

NMeTh mpeAcCTaBICHHUE O CXOAUMOCTH IOCIEAO0BATENIbHOCTH, YMETh HAXOAUTh
CYMMY O€CKOHEYHO YOBIBatOIIel reOMETPUUYECKOM MPOrpecCcuu.

[TpumeHATh METOL MATEMATHYECKOW NHIYKINU IIPU PELICHUY 3a/a4.

147.5.®enepanbuas pabouass mporpamma ydebHoro kypca «['eomerpus» Ha
yriayOnéHHOM ypoBHE B 7-9 Kiaccax (zajgee COOTBETCTBEHHO - MPOrpaMma yueOHOro
Kypca «['eomeTpusi», yueOHbIN Kypc).



147.5.1. [TosicHuTenbHas 3anuCKa.

147.5.1.1. T'eoMerpuss Kak OJWMH U3 OCHOBHBIX pa3/€JOB IIKOJIbHOMI
MaTeMaTUKH, UMEIONIUN CBOEH IeJIbI0 O0ECleUnuTh W3YYEHHE CBOWCTB U Pa3MEpPOB
¢buryp, UX OTHOUIEHUM W B3aUMHOE PACIOJIOKEHHE, ONMUPAETCS Ha JIOTUYECKYIO,
JI0OKa3aTeIbHYI0 JIUHUIO. [[eHHOCTh U3y4eHus TeOMETPUU Ha YPOBHE OCHOBHOI'O OOIIETr0O
oOpa3oBaHUs 3aKJIOYaeTCss B TOM, YTO OOYYalOIIUHCA YYUTCA MPOBOAUTH
JIOKa3aTeIbHbIE PACCyXJACHUS, CTPOUTH JIOTMUYECKHWE YMO3AKIIOYECHUS, JOKa3bIBaTh
UCTUHHBIC YTBEPXKJCHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, TPOBOAUTH
PacCyKJIeHUsS «OT MPOTHUBHOTO», OTJIMYATh CBOWCTBA OT MPHU3HAKOB, (POPMYIUPOBATH
oOpaTtHbie yTBepxkIeHua. (Ocoboe 3HAUeHHWE JOKa3zaTelbHas JIMHUS UMEeT s
yIIyOnEéHHOTO U3YYSHHS] MAaTEMaTHKH.

147.5.1.2. llenpt0o u3y4EHUS TEOMETPUM SBISIETCS MCIOJIB30BAHHE €€ Kak
WHCTPYMEHTAa MpPH PENICHUHM KaK MaTeMaTU4eCKUX, TaK M TNPAKTUYECKUX 3a/aad,
BCTPEUAIOIINXCS B peasibHOM ku3HU. OOydYarolmuiicsi TOKEH HAYYUTHCS ONpPEAEISITh
T€OMETPUIECKYI0 (DUTYPY, OMMCHIBATH CJIOBAMU YEPTEXK MIIM PUCYHOK, HAWTH TUIOIIA b
3€MEIBbHOTO y4acTKa, PacCUMThIBATh HEOOXOAUMYIO JIJTMHY ONTOBOJIOKOHHOTO KaOens
uim TpeOyeMmble pa3Mmepbl rapaxa s apromoOwnsa. [lpu  pemenun 3amau
MPAKTUUYECKOTO XapakTepa OO0yYarolUHCs YYUTCS CTPOUTh MATEMaTHYECKUE MOJIENH
peaIbHBbIX KU3HEHHBIX CUTYyallui, MPOBOJIUTH BHIYMCICHUS W OIICHUBATH IMOJTYYECHHBIN
pe3yibTar.

147.5.1.3. OcobeHHOCTh y4eOHOTO Kypca yriayOJIEHHOTO M3YyUYCHHS] T€OMETPUHU
COCTOMT B TOM, 4YTO OOydYaroluecs HE MPOCTO 3HAKOMSTCS C OINpeAeTIEHHBIMU
MOHATUSIMU, @ YBEPEHHO OBJaAeBalOT MMH. CyIIECTBYIOIIUE TEMbI MPOrpaMMBbl
0a30BOro Kypca reoMeTpuM U3ydaroTcs Ha OoJiee riiyO0OKOM ypoBHE, a 0Oydaromuecs
MPUOOPETAIOT YMEHUS, IIOMOTAIOIINE UM YBEPEHHO MPUMEHSITH CBOU 3HAHUS HE TOJBKO
B MaTEMaTHKE, HO U B CMEKHBIX MPEAMETaX, MPEXke Bcero Gpusnke u nHPOpPMATHKE, a
TaKKe MO0JIb30BaThCS MOJYYEHHBIMU 3HAHUSIMU TIPU PEIICHUN TIPAKTUUECKUX 3a]1ay.

147.5.1.4. CornacHo yueOHOMY IUIaHy B 7-9 Kilaccax uzydaercs yriryOnEHHbIN

yueOHbld Kypc «l'eoMeTpusi», KOTOpPHIA BKIIOYAECT CJCAYIONIUE OCHOBHBIC
paznensl coaepxkanusi:  «Hauana reometpun», « TpeyronbHukm», « OKpy>KHOCTbY,

«YeTripéxyroabHukmn», «Ilomodbuey, «neMeHTsl TpUroHoMeTpumny, «Ilmomanm»,
a Takxe «Meroa koopauHat, «Bektops», «[IpeodpazoBanus MIOCKOCTHY.

147.5.1.5. OO0miee yuca0 4acoB, PEKOMEHJOBAHHBIX MJIs M3Y4YEHHUS y4eOHOro
kypca «['eomeTpus», - 306 yacoB: B 7 kimacce - 102 yaca (3 yaca B Hezeno), B 8 Kiiacce
- 102 gaca (3 uaca B Heneno), B 9 kinacce - 102 yaca (3uaca B HeJIEIO).

147.5.2. Conep>xanue o0y4yeHus B 7 Kiacce.

147.5.2.1. Hauana reoMeTpuu.



Hctopusi BO3HHUKHOBEHUs M pa3BUTHSA reoMeTrpud. HadanbHble 1OHATHUSA
reoMeTpuu. Touka, TmpsiMas, OTpe3ok, Jyd. llorsTe 00 akcuome, Teopeme,
JI0OKa3aTEIbCTBE, ONPEACICHUN.

B3anMmHOE pacnosiokeHHe TO4YeK Ha npsMou. M3mepeHnme mmMHBI OTpe3kKa,
PACCTOSTHUE MEXKTY TOUKAMH.

[Tonynnockocte u  yros. Buasl  yrios. M3mepeHue BeIMYMH — YIJIOB.
BeprukaneHble M cMexHbIE yruibl. [lapannenbHple M NEPHEHAUKYISPHBIE IPSMBIE.
PaccrostHue ot Touku 10 nipssmou. buccekrpuca yria.

Jlomanas. Bupabl nomasbix. JlnmHa nomanou. MuoroyronsHukd. Ilepumerp
MHOTOYroJibHUKA. [[OHSTHE O BBIMYKIBIX U HEBBIITYKJIBIX MHOIOYTOJIbHUKAX.

[lepBuyHbBIC MPEACTABICHUS O PAaBEHCTBE (PUTYP, UX PACTIOIOKEHUU, CHMMETPHUH.

[Ipocreiimme nocrpoeHus. MHCTpYMEHTHI 711 U3MEPEHUM U IIOCTPOCHUH.

147.5.2.2. TpeyroibHUKH.

Bunsl TpeyroiabHHKOB: OCTPOYTOJIBHBIE, TNPSIMOYTOJIBHBIE, TYNOYIOJIbHBIE,
paBHOOEIpEHHBIE, PABHOCTOPOHHUE. MeinaHa, OMCCEKTpUCa U BBICOTA TPEYTOJIbHUKA.

PaBencTBO TpeyronpHUKOB.  [lepBbIii 1 BTOPOM IPU3HAKKA  PaBEHCTBA

TPEYroJIbHUKOB. PaBHOOEpEHHbIE TPEYTOJIbHUKH U UX CBOMCTBA. [Ipu3Hak

PaBHOOEIPEHHOTO TPEeyrojbHUKA. TpeTuil mpu3HaKk paBeHCTBA TPEYTOIbHUKOB.

CooTHOIIEHUST MEXAYy CTOPOHAMM U YIVIAMU TpeyroibHUKa. HepaBeHCTBO
TpeyroJbHUKa. HepaBeHCTBO O IJIMHE JTOMaHOM.

Cummerpuunbie ¢urypbl. OCHOBHBIE CBOWCTBA OCeBOM cuMmerpuu. [Ipumepsr
CUMMETPHUH B OKPY’KAKOLIEM MHUPE.

147.5.2.3. Tlapamienbhbie npsMbie. Cymma yIriioB MHOTOYTOJIbHUKA.

[TapamienbHOCTh NPSAMBIX, UCTOPUYECKUE CBENECHUA O IOCTyJare EBkinaa u o
posn

JloGaueBCKOTO B OTKPHITUU HEEBKIUAOBOW TeomeTpuu. CBOWCTBA W MpPU3HAKU
napajuienbHbIX NpsAMbIX. CyMMa yrioB TpeyrojbHUKa. BHEIIHUE yIibl TpEeyrojJbHUKA.
CyMMa BHYTPEHHHX YIJIOB MHOTOYTIOJIbBHMKA M CyMMa BHEIIHUX YTJIOB BBIIYKJIOTO
MHOI'OYT'OJIbHUKA.

147.5.2.4. 1IpAMOYTOJBHBIE TPEYTOJIBHUKH.

[Ipu3Haku paBEeHCTBA NPSIMOYTOJIBHBIX TpPEYroNbHUKOB. lleprnenaukynsap u
HakJIOHHAs. CBOWCTBO MEIMAaHbl MPSMOYTOJBHOIO TPEYTrOJbHUKA, MNPOBEAEHHON K
runotenyse. [IpsAMoyrosibHbINA TPEYTOJIBHUK C yIioM B 30°.

147.5.2.5. OKpyX HOCTb.

[ToHATHS OKPY>KHOCTH M Kpyra. DJIEMEHThI OKPYKHOCTH U Kpyra: LEHTp, panyc,
JMaMeTp, XOpJa, UX CBOWCTBA. B3auMMHOE pacmnoyiOKEHUE OKPYKHOCTH U MPSIMOM.
KacarenbHas u cexymiast K okpykHocTH. OKpY>KHOCTb, BIIMCaHHas B yroJii. [Ipocreiiiue
IIOCTPOEHMS C TOMOIIBIO IUPKYJIA U JINHEUKH.

147.5.2.6. T'eomeTpuyeckue MecTa TOYEK.



[TonsiTue O reomeTpudyeckoM MecTe ToyeK. IIpumepbl reoMeTpudecKux MecT
TOYEK Ha IUIOCKOCTH. buccekTpuca yria u cepelMHHbIN MEPIEHIUKYISP K OTPE3KY Kak
reoMeTpudyeckue Mecrta Todek. OmnucaHHas OKpPYXKHOCTb TPEYroJbHUKA, €€ LEHTP.
MeTo1 reOMETPUYECKHUX MECT TOUYEK NP PEIICHUN F€OMETPUUYECKUX 3a1aY.

147.5.2.7. 1locTpoeHHs C TOMOIIBIO HIUPKYJISA U JIMHEUKHU.

Ucropuueckue cBeneHnsa. OOOCHOBaHMS MPOCTEUIIMX TOCTPOCHUM, ITarbl
3a71a4M Ha IIOCTPOCHUS, PELICHUE 3a/1a4 Ha IIOCTPOCHUE LIUPKYJIEM U JIMHEUKOMU.

147.5.3. Conepxxanue o0yueHus B 8 Kjacce.

147.5.3.1. UeTbIpEéXyroJIbHUKHU.

[Tapannenorpamm, ero npusHaku ¥ cBoMcTBa. [IpsiMoyroabHUK, poM0O, KBajapar,
X TPU3HAKKM W cBoicTBa. Tpamenusi. PaBHOOenpeHHas Tpamerusi, e€ CBOWCTBA U
npusHaku. [IpsmoyronsHas Tpaneuus. CpeHss JUHUS Tpanenuu.

Cpennsss AuMHUS TpEyrojbHHKA. MeTol yABOECHHsS MEAMAHBbl TPEYTOJIbHHKA.
TeopeMa 0 nepeceyeHnr MeuaH TPEyTroJbHUKA.

Teopema @aneca, TeopemMa O NPONOPLHUOHAIBHBIX OTpe3kax. Teopema
BapuHboHa AJ1 IPOU3BOIBHOTO YETHIPEXYTOIBHUKA.

[{eHTpaJIbHO-CUMMETPUYHBIE (PUTYPBI.

147.5.3.2. Tlonobue.

[TogoOue TpeyroabHUKOB, Kod(pduimeHt mnoxodus. IlpuszHaku mnomodus
TpeyrojiibHUKOB. [lpuMmeHenne mogoOus TMpU  PEIIEHUH TEOMETPUYECKUX U
MPAKTUYECKUX 3a/1a4.

147.5.3.3. Ilnomans.

[Tonsatne o mromamu. CBoicTBa IUIOMIANEH TeOMETPUYECKHX  (UTYP.
[Tpocreitmine Gopmynsl A IIIOMIAAM TPEYrojbHHUKA, MapajuiesorpamMma, pombda u
Tpaneuuu. [nomanu nogo0HeIX ¢uryp. OTHOLIEHUE IIOMAAeH TPEYTOIbHUKOB.

147.5.3.4. Teopema [Iudaropa.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu pemeHun
MPaKTUYECKUX 3a]a4.

147.5.3.5. DneMeHTBI TPUTOHOMETPHH.

CuHyC, KOCHUHYC, TaHI€HC W KOTAaHI'€HC OCTpPOro yrjia MNpIMOYTOJIbHOTO
TpeyroyibHuka. Tpuronomerpuueckue pynkuuu yrioB B 30°, 45° u 60°.

[IponopioHanbHbIE OTPE3KU B IPSIMOYTOJIbHOM TPEYTrOJbHUKE.

147.5.3.6. VY1IIbl U 4ETHIPEXYTOJIHUKH, CBSI3AHHBIE C OKPYKHOCTHIO.

BnucaHHbIE U IEHTPaAJIbHBIE YTIIbI, YTOJI MEXKY KacaTeJIbHON U XOPAOM. YTk

MEXKIy XOpJaMH M CEKyllMMHU. BhOucaHHbIE M ONHCAHHBIE OKPYXHOCTH
TPEYrOJIbHUKA W YEThIpEXYrosibHUKKA. CBOMCTBA M  NPU3HAKA  BIMCAHHOTO
YeThIPEXYTOJbHUKA. B3anMHOe pacronoxkeHue JByX OKpyxkHocTen. Kacanue
OKpy>kHOCTel. O01Me KacaTtenbHbIe K ABYM OKPYKHOCTSIM.

147.5.4. Copnepxanue oOydeHus B 9 kiacce.



147.5.4.1. PemeHue TpeyrojJbHUKOB.

Cunyc, kocuHyc, TanreHc yrioB oT 0° 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
ToxaecTBO. Dopmyinsl npuBencHus. Pemenne TpeyroibHUKOB. Teopema KOCMHYCOB U
TeOpeMa CHHYCOB. PelieHue NpakTUYECKUX 3a7ad C HCIOJIb30BAHUEM TEOPEMBI
KOCHHYCOB M TEOPEMBI CUHYCOB. Pelienne 3a1a4 reoMeTpuyecKoi ONTHKHU.

TpuroHomerpuyeckue bopmybl TUTSt 1 (V11BN TPEYrOJIbHUKA,
napamienorpamma, pomoa, Tpaneuun. PDopmyna I[epona. Dopmyna mIOHIATU
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

147.5.4.2. TlomoGue TpeyroabLHUKOB.

Xopabl U MOAOOHBIE TPEYTOJBHUKKA B OKPYKHOCTH. Teopema O MpOU3BEIIEHUU
OTPE3KOB XOpZ, TEOPEMBI O NPOU3BEIECHUN OTPE3KOB CEKYIIHMX, TEOpPEMa O KBaJpare
KacareJlbHOU. [IpuMeHeHne npu pemeHnn reoMeTpuYecKux 3aaad. Teopemsl UeBwl u
Menenas. [lonsitue o romoreTum.

147.5.4.3. Meroa KoopiUHaT.

YpaBHEHHE TPSIMON HA IJIOCKOCTU. YTJIOBOM KO3(PPHUIIMEHT U CBOOOAHBIN 4iIeH,
UX F€OMETPUUYECKHUI cMbIci. [lapanienbHOCTh U NEPHEHAUKYIAPHOCTD NPSIMBIX (Y4epes3
YTII0BOM KO3 (ULIUEHT).

YpaBHeHUE OKPYKHOCTU. HaxoxkaeHne nepeceyeHnil OKpYyKHOCTEN U IPSAMBIX B
koopauHarax. opmyna paccTossHUs OT TOUKH J10 npsiMoid. [1nomans napaiienorpamma
B KOOpJAMHATaX, MOHATHE 00 OpPUEHTUPOBAHHOW Momanu. I[lpumeHnenue merona
KOOPAWHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKHX 3a7adax.

147.5.4.4. BexTtopsl.

Bekropel Ha miockocTd. CIIOXKEHHE W BBIUUTAHUE BEKTOPOB - IIpaBUja
TPEYroJIbHUKA W IapajuieJorpaMma. YMHOKEHHE BEKTOopa Ha uucio. KoopauHaTel
BekTOpa. CIOX€HHE M BBIYMTAHUE BEKTOPOB, YMHOXKEHHME BEKTOpa Ha 4YHUCIO B
koopauHarax. [I[pumeHeHne BeKTOpOB B (PU3UKE, IIEHTP Macc.

[Tonsitue o ©Oasuce (Ha TUIOCKOCTH). Pa3zmokeHus BEKTOpPOB 1o Oaswucy.
CkaysipHO€ TPOMU3BEJECHUE BEKTOPOB, TIE€OMETPUYECKHA CMBICI U BBIPAXKEHUE B
JIEKapTOBBIX KOOpAHHATAaX. JJuCTpOYTUBHOCTD CKaISIpHOTO Npou3BeaeHus. CkanspHoe
NpOU3BEIEHUE U MpoerupoBanue. [I[puMeHeHrne CKalIpHOTro MPOM3BEACHHS BEKTOPOB
JUISL HAXOXKJEHUS JUIMH U yrioB. PellleHne reoMeTpuyecKux 3aJad € MOMOIIBIO
CKaJIIPHOTO MPOU3BEICHHUS.

147.5.4.5. JlnvHaA OKPY>XKHOCTH M TUIOIIAAb Kpyra.

[IpaBuiIbHBIE MHOTOYTOJIbHUKH. JInMHA OKpy»KHOCTU. ['pagycHass u paavaHHas
Mepa yrIJla, BBIUMCIEHUE JUIMH 1yT OKpy>kHocTel. [limomane kpyra, ceKkropa, CerMeHTa.
HcTopuueckue cBeileHUs: 00 U3MEPEHNUHU JUTMHBI OKPY>KHOCTH U IUIOIIAIU KpyTa.

147.5.4.6. ]JIBr>KeHMS INIOCKOCTH.



IlentpanbHas cumMmerpus. LleHTpanbHO-cuMMeTpudHbie (GUryphl. IloBOpOT.
OceBasg cumMmerpusi. Durypbl, CHUMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOW OCH.
[TapannenbHbI NEPEHOC.

[TonsitTue nBUXkeHUs U ero cBoictea. PaeHcTBo ¢uryp. [IposiBienus cummeTpun
B IpPUPOJE, JKUBONMCH, CKYJIBIType, apxurekrype. Kommoszumuu aBuXeHUN
(mpocteiimue npuMepsl). [IppumeHeHne B reOMeTpUYECKUX 3aadax.

147.5.5. [IpenmeTHble pe3ysbTaThl OCBOCHUS MPOrpamMMbl Yy4eOHOro Kypca
«I'eomerpus».

147.5.5.1. IlpenmeTHble pe3ynbTaTbl OCBOEHUS MPOTPaMMbI y4eOHOTO Kypca K
KOHITy 00Oy4deHus B 7 Kiacce.

Pacrio3HaBaTh M3y4eHHBIE T€OMETPUUYECKUE (PUTYPBHI, OMPEEIsITh UX B3aUMHOE
pacrojoXXeHue, u300paxkaTb TE€OMETPUYECKHE (UIypbl, BBIIOJIHATH YEPTEKU IO
YCIOBHIO 3a1aud. V3MepsaTh JNMHEWHBIE W YIJIOBBIE BEIWYMHBL. Pemarhs 3agaum Ha
BBIYMCIICHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB.

[IpoBOIUTE MPUKUIKY U OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIIMYHMH MPEIMETOB B
peaNbHOM KU3HH, pa3MEPOB MPUPOIHBIX 00BEKTOB. PaznuyaTs pazMepsl 3TUX 0OBEKTOB
10 TIOPSJIKY BEJIUYUHBI.

CTpouTh 4epPTEKHU K TEOMETPUUECKUM 3a1a4aM.

[Tonp30BaThCs MpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BATh MPU3HAKU
U CBOMCTBa paBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUU 3a/1a4.

[IpoBOANTE JIOTMYECKHE PACCYXKIEHUS C HCIOIb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[lonp30BaTbCsd IpPU3HAKAMM PABEHCTBA IPSMOYTOJBHBIX  TPEYTrOJIbHUKOB,
CBOMCTBOM MEJIMAHBI, IIPOBEAEHHON K I'MIIOTEHY3€ IPSAMOYTOJIBHOIO TPEYrOJbHUKA, B
pELICHNN FEOMETPUYECKUX 3a1a4.

Omnpenenarp mapaiebHOCTh NPSIMBIX C TTOMOILBIO YTJIOB, KOTOPBIE 00pa3yeT ¢
HUMHU ceKymas. Omnpeneniarb NapajuleIbHOCTh MPSMBIX C MOMOUIIBIO PpPaBEHCTBA
PACCTOSHAM OT TOYEK OJHOU MPSIMOM 10 TOYEK APYTOM MPSAMOM.

PemaTe 3ajaun Ha Ki1eT4yaToil Oymare.

[TpoBOIUTH BBIUMCIEHUS M HAXOJIUTh YHCIIOBbIE U OYKBEHHBIE 3HAUEHHUS YTJIOB B
F€OMETPUYECKHUX 3a/1ad4ax C MCHOJIB30BAHHUEM CYMMBI YIJIOB TPEYIOJbHUKOB U
MHOTOYTOJIbHUKOB, ~CBOMCTB yIJIOB, OOpa30BaHHbIX TMpU IMEPECEUCHUH JIBYX
MapajuieNIbHbIX MPSAMBIX CEKylled. Pemare NpakTUYeCcKUEe 3aJaud Ha HaXO0XKICHUE
YIJIOB.

BrnaneTs nmoHsATHEM «TeoMeTprUecKoe MecTo Touek» (nanee - 'MT). Onpenensite
OMCCEeKTPHCY yria U CEPEeIUHHBIN MeprneHuKysip k otpe3ky kak ['MT. [lonb3oBaThcs
nouatueM [ MT npu noka3arenbCTBe r€OMETPUYECKUX YTBEPKICHUNW U MPHU PELICHUU
3a/1ad4.



@opMyJIMpOBaTh OINPEACIICHUST OKPY)KHOCTM M Kpyra, XOpAbl M JuaMerpa
OKPYKHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMHU. YMETh JOKA3bIBaTh U MPUMEHSATh 3TH
CBOICTBA IIPH PELICHUH 3a/au.

BrnageTs NOHATHEM ONHMCAHHOW OKOJIO TPEYroJbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ ueHTp. JloKa3plBaTh M HMCIOJIb30BaTh (PAKThl O TOM, YTO OHCCEKTPHUCHI
VIJIOB TPEYrOJIbHUKA IEPECeKaloTCsl B OJHOM TOYKE, U O TOM, YTO CEpPEIUHHBIC
NEePHEeHAUKYJIAPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAOTCS B OTHOM TOUKE.

Bnagets moHsTHEM KacaTeNbHOW K OKPY>KHOCTH, MOJB30BAaThCsl TEOPEMOM O
NEPHECHANKYJIIPHOCTH KacaTeJIbHOW W pajauyca, INPOBEAEHHOIO K TOYKE KACAHMSL.
JloKka3bIBaTh PaBEHCTBO OTPE3KOB KacCaTEJIbHBIX K OKPYKHOCTH, IPOBEAEHHBIX U3 OJHON
TOYKH, Y IPUMEHATH 3TO B PELICHUN F'€OMETPUYECKUX 3a/a4.

Jloka3plBaTh W TNPUMEHATH IPOCTEHINIME TIE€OMETPUYECKHE HEPABEHCTBA,
MNOHUMATh UX MPAKTHYECKHUI CMBICII.

[TpOoBOIUTE OCHOBHBIE T'€OMETPUYECKHE MOCTPOCHHSI C IMOMOIIBIO LUPKYJIS U
JIMHENKU.

147.5.5.2. IlpenmeTHble pe3ynbTaTbl OCBOEHUS MPOrPpaMMbl y4eOHOTO Kypca K
KOHIly 00y4eHus B 8 Kiacce.

Pacrio3HaBaTh ~ OCHOBHBIE  BHJBl  YETBIPEXYTOIBHUKOB, MX  AJIEMEHTHI,
MOJIb30BaThCS MX CBOMCTBAMHU NIPU pEUICHUU TeOMETpUYecKuX 3anad. Paznuuarth
MPU3HAKU U CBOMCTBA Mapajuiesorpamma, poMm0a u npsiMOyroJibHUKA, I0Ka3bIBaTh UX U
YBEPEHHO IIPUMEHSATH IIPU PEIICHUHA FEOMETPUYECKUX 3a/1a4.

Hcrnonb30BaTh CBOMCTBA TOYKM IIEPECEUEHUs MeEIUaH TPEYroJIbHUKA (LIEHTpa
Macc) B PEIlICHUH 3a/1ay.

BraneTs nmoHATHEM CpelHEN JUHUM TPEYTrOJIbHUKA M Tpaneuuu, MPUMEHSATh WX
CBOWCTBA MPH PEUICHUH IeOMETpUYecKuX 3anad. Mcmonws3oBarh Teopemy dPaneca u
TEOPEMY O MPONOPLUUOHAIBHBIX OTPE3KaX, NIPUMEHATh UX JUISl PELICHUS MPAKTUYECKUX
3ajad.

Pacrio3HaBaTh ILEHTPaJbHO-CUMMETPUYHBIE (QUIYypbl W HMCIOJB30BaThb HX
CBOICTBA IIPH PELICHUU 3a/au.

Brnagets mnNoHATHSAMH TOA00MS TPEYrONbHUKOB, KO3 (ULIHMEHTa MoA00us,
COOTBETCTBEHHBIX 3JIEMEHTOB TMOJOOHBIX TPEYroJbHUKOB. VMeTh mnpencraBieHue o
npeoOpa3zoBaHun moaodus M 0 noaoOHBIX (Qurypax. Ilonb3oBaTbes NpHU3HAKAMU
nojo0uss TPEyroJbHUKOB IIPH PELIEHUM T'eOMETpUUYecKUx 3anad. JlokaseplBaTh U
IPUMEHATh OTHOLIEHUS IPONOPLUOHAIBHOCTH B IPSIMOYIOJBHBIX TPEYTOJIbHHUKAX.
[TpuMeHATh 01001€ B MPAKTUUECKUX 3a]auax.

BbIBoUTE U HCTIONB30BaTh IpocTeimue GopMysabl UIs TUIOIAIN TPEYTOJIbHUKA,
napajuieiorpaMma, pomOa M Tpaneuud. BpuUuCHATh (pa3nMYHBIMU - CIIOCOOAMM)
IUIOMIAJ b TPEYTOJIbHUKA M IJIOAAM MHOTOYTOJNBHBIX (uryp (mojb3ysch, TJe
HEOOXOJMMO, KaJbKyJIATOpOM). 3HAaTh OTHOIIEHHUE IUIOMaZel MOAOOHBIX (GUryp u



OPUMEHATh MPHU pelieHuu 3anad. [IpuMeHsTh MojgydyeHHbIE YMEHHUS B MPaKTHUYECKHX
3ajavax.

[Tonp3oBathest  Teopemoit  [ludaropa ans  pemieHUs TEOMETPUYECKUX U
NpakTHUeCKuX 3aaad. CTpOUTh MaTEeMaTHYECKYI0 MOJIENb B MPAKTHUECKHUX 3aJadax,
CaMOCTOSITENTFHO MPOBOJUTH YEPTEK M HAXOIUTH COOTBETCTBYIOIINE JITUHBI.

Brnagets moHATHEM BOUCAHHOTO U [EHTPAIBHOTO YIJIa, YIJIa MEeXKAY KacaTeabHOU
Y XOpJOM, OIIMCAHHOM U BIIMCAHHOM OKPY>KHOCTHU TPEYTOJIbHUKA U YETBIPEXYTOJIbHUKA,
IPUMEHATh WX CBOMCTBA MPHU PEUICHUH 3a/1a4.

[TpuMeHATh TOJy4YeHHBIE 3HAHUS HAa NPAKTHKE - CTPOUTh MaTEMAaTUUYECKUE
MOJIENH JUIsl 3a/lad peanbHOM JKU3HM U MPOBOJUTH COOTBETCTBYIOILME BBIUMCICHUS C
NpUMEHEHUEM TOA00UST W TpUTrOHOMETpu:  (MONB3YSCh, T/€  HEOOXOIUMO,
KaJIbKYJIATOPOM).

147.5.5.3. TlpenMeTHble pe3ynbTaThl OCBOEHHUS MPOTPAMMBI y4eOHOTO Kypca K
KOHITy 00y4eHus B 9 kiacce.

3HaTh TPUTOHOMETPHUYECKHE (PYHKIMHU OCTPHIX YIJIOB, YMETh HAXOIUTh C HX
MOMOMIBIO  PA3NMYHBIE O3JEMEHTHl MPSIMOYTOJIBHOTO TPEYroJbHUKA («pEIIeHHe
NPSIMOYTOJIBHBIX TPEYTOJIBHUKOB»). HaxoauTh (C MOMOIIBI0 KaNbKYISATOpA) JIMHBI U
YTIIBI 71 HeTaOMUYHBIX 3HAYCHUH.

[Tonmp30BaTecst GopMylnaMu TPUBEACHUS U OCHOBHBIM TPHUTOHOMETPUYECKUM
TOXKJECTBOM JJII HAXOXKJEHUS COOTHONICHWA MEXIYy TPUTOHOMETPHYECKUMHU
BEJIMYMHAMU.

Jloka3plBaTh TEOPEMY CHHYCOB U TEOPEMY KOCHHYCOB, MPUMEHATh UX A
HAXO0XJIEHUS Pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA ((PELICHUE TPEYrOJIbHUKOBY), IpU
pElIeHNN TeoMeTpudeckux 3agad. [IpuMeHATh NojyuyeHHble 3HAHUS TPU PELICHUU
IPaKTHYECKUX 3a7a4.

[IpuMeHATh TPUTOHOMETPHIO B 33JaYax Ha HAXOXKJIEHHUE IUIOIIA]U, BBIBOJIUTH U
BJIaJeTh  TPUTOHOMETPUYECKMMH  (GOpMylaMud JJs  IUIOM@AM  TPEYroJIbHUKA,
napajuieiorpaMma, pom0a, Tpameluu, BBHIBOAUTH W TpUMEHATH (opmyrny ['epona u
dbopMyITy IS TUTOMIAH BBITYKJIOTO YETHIPEXYTONBHUKA.

HmeTh mpeacTaBieHue 0 TOMOTETUH, IPUMEHSTh B IPAKTHUECKUX CUTYAIHIX.

Hcnonb3oBate TeopeMsl UeBbl U1 MeHenas ipy peleHnu 3a1au.

Hcnonp30BaTh TEOpeMBbl O BIHCAHHBIX yIiaX, yriax MeEXIy XoplaaMu
(CeKylUMMH) M yIiie MEXIy KacaTeJbHONM M XOpAOW NpHU PEIIEHUU I€OMETPUUYECKHUX
3agad. Jlokas3bplBaTh W TPUMEHATH TEOPEMBI O IIPOU3BENEHUU OTPE3KOB XOpA, O
IIPOU3BEJIEHUU OTPE3KOB CEKYILMX, O KBaJpaTe KacaTeJIbHOI.

Brnanerp moHsATHEM KOOPAMHAT Ha IUIOCKOCTH, pabOTaTh C ypaBHEHUEM MPSIMOMH
Ha IUIOCKOCTH. BianeTs MOHATHUSAMH YyTI0BOro Kod(d@uImeHTa u cBOOOJHOTO YJICHA,
NOHUMAaTh MX TEOMETPUYECKHIl CMBICI M CBS3b YIVIOBOro Kodd¢uiueHta ¢
BO3pacTaHueM U yObIBaHHEM JIMHEHHOW (YHKIMH. YMETh peliaTb METOJJOM KOOPAMHAT



3aJla4d, CBSI3aHHBIE C MAPAUIEIBHOCTBIO W  MEPHEHIAUKYJSIPHOCTBIO MPSAMBIX,
NIEPECEUECHHUEM MPSMBIX, HAXO0KJIEHUEM TOUYEK NIEPECEUCHUSI.

BelBoguTe W BHaAE€Th YpPAaBHEHHEM OKPYKHOCTH. Mcmonb3oBaTh METONX
KOOpPAMHAT Ul HAxXOXKJACHUS IEPECEYEHUM OKPYKHOCTEM M MpsAMBIX. Braaers
dopMynamMu paccTOsHUA OT TOYKM [0 MpsAMOM, IUIOUIAAM [apajuieorpaMmma B
KOOpJIMHATaX, UMETh MOHIATHE 00 OpUEHTUPOBaHHOM mtomaau. [Tonbp3oBaThCs METOAOM
KOOpJIMHAT Ha IJIOCKOCTH, MPUMEHATh €ro NpH PEIIeHMH T'€OMETPUYECKUX U
NpaKkTUYECKUX 3afad. [IpuMeHsATh MEeTOJ KOOpAMHAT B MPAKTHUKO-OPUEHTUPOBAHHBIX
Tr€OMETPUYECKUX 3a/1a4ax.

Brnanerp mNOHATHEM BEKTOpa. YMETh CKIAQAblBaTh W BBIYUTATh BEKTOPBHI,
YMHOXAaTbh Ha YUCJIO, BIQJIETh IPABUJIAMHU TPEYTOJIbHUKA U MapajieiaorpaMma. Bianersb
IIPAKTUYECKUMH MHTEPIPETALNUAMHU BEKTOPOB. YBEPEHHO MOJIb30BAThCSI KOOpAMHATAMU
BEKTOpa. Bnaaerh Cllo)KEHMEM M BBIYMTAHHEM BEKTOPOB, YMHOXXEHHEM BEKTOpa Ha
YHCJIO B KOOPJMHATAX.

HNmets mpencraBiieHne o Oasmce (Ha TUIOCKOCTH). PackmampiBaTh BEKTOPHI IO
O0asucy. PacknaaplBaTh  BEKTOpbl CWJI  C  TOMOIIbKO  MPOCLHMPOBAHUA U
TPUTOHOMETPUUYECKUX COOTHOLIEHUH. [IpUMeHSATh NOJlydeHHbIE 3HAHUS B MPOCTEUILINX
bu3nYeCKuX 3a7a4dax.

BrnageTs TOHSATHEM CKaJIspHOrO TMPOM3BEIECHUS BEKTOPOB, IOHUMAaTh €ro
Tr€OMETPUYECKUN CMBICT U YBEPEHHO MOJb30BATHCS €r0 BBIPAKEHUEM B JIEKapTOBBIX
KOOpJIMHATaxX. 3HATh AUCTPUOYTHUBHOCTH CKAJSIPHOTO MPOU3BEIACHUS M €r0 CBS3b C
npoerupoBaHueM. [[pUMEHATh CKaJSIpHOE MPOU3BEICHHE BEKTOPOB ISl HAXOXKICHUS
JIUH W yrioB. Pemars reoMerpuyeckue 3aJayd € [OMOILIBIO  CKaJIpHOTO
npou3sBesieHus. Vcnonbp30BaTh CKAIIPHOE MTPOU3BEAECHNE BEKTOPOB B alredpandeckux u
bu3nUecKuX 3a1ayax.

Brnanerp MOHATUSIMU MPABUIBHOIO MHOTOYIOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI YT OKPYXHOCTH M paJlaHHOW MEphI YIJIa, BBIYMCIATH IUIOIIAb KPyTra U €ro
yacteil. [loHuMate cMbicn yucna k. [[pUMeHTh MOTy4YEeHHbIE YMEHHUS MpPU pELICHUU
NPaKTUYECKUX 3ajJady. 3HaTh MCTOPUYECKHUE CBEIEHHUA 00 W3MEpPEHUH JJIMHBI
OKPYKHOCTH M ILTOIIAIN KpPyTa.

WNmetpb npeacTaBieHue o npeoOpa3oBaHUM IUIOCKOCTH, O JBMKeHUAX. HaxoauTh
OCH, UEHTPbl CUMMETPUU (GUTYp, LEHTPbl [OBOPOTA, HAXOJUTh KOMIIO3ULIUU
npocredmux mnpeoOpazoBaHuid. [IpUMeHSTh NBMXKEHUS IUIOCKOCTA TPU PEIICHUU
r€OMETPUYECKUX 3a/1au.

[IpuMEHATh TOJNYyYEHHBIE 3HAHUS HA MPAKTHUKE - CTPOUTH MAaTEMaTUYECKHUE
MOJIENM I 3a/ad PEAIbHOM >KM3HU W IPOBOJUTH COOTBETCTBYIOIIME BBIYMCIICHHS C
OpPUMEHEHHEM TMOAOOMS U TPUTOHOMETpUYECKHX GYHKIUH (IOJB3ysCh, TI7e
HEO0OXO0IMMO, KAJTbKYJISITOPOM).



147.6.®enepanbuas pabouass mporpamma ydeOHOTO Kypca «BeposTtHOCTh u
CTaTUCTUKa» Ha YIIyOJEHHOM YypoBHE B 7-9 Kiaccax (manee COOTBETCTBEHHO -
nporpamMma yuyeOHoro Kypca «BeposiTHOCTh U CTaTUCTUKA», yUEOHBIN KypC).

147.6.1. [losscauTenbHAs 3anMCKa.

147.6.1.1. B coBpemMeHHOM ULHU(PPOBOM MHUPE BEPOATHOCTb M CTAaTUCTHKA
npuoOpeTaroT BCE OOJBIIYI0 3HAYMMOCTh KAaK C TOYKM 3pEHUS MNPAKTUUYECKUX
NPUIOKEHUH, TaK M MX pOJIM B 0Opa3oBaHUHM, HEOOXOIMMOM KaXKIOMY UYEJIOBEKY.
Bospacraer gncno npodeccuii, mpu OBIaEHUN KOTOPBIMHU TpeOyeTCs XopoIiast 0a30Bast
MOJATOTOBKAa B 00JACTH BEPOATHOCTH U CTATUCTUKH, Takas MOJArOTOBKA Ba)KHa IS
MPOJIOJKEHUS 00pa30BaHUs U JIJIsl yCIEIIHON po(decCuOHaTIbHON Kapbhephl.

Kaxxap1ii 4enoBek MOCTOSIHHO MPUHUMAET PEIICHUS Ha OCHOBE UMEIOIIUXCS Y
HEero JaHHbIX. /[ 000CHOBAaHHOTO MPUHSATHSA PEIICHUS] B YCIOBHSIX HEIOCTATKa HIIU
n30bITKa HMHGOPMAIMA HEOOXOJMMO B TOM 4YHCIE XOpomo CchOPMUPOBAHHOE
BEPOATHOCTHOE W CTAaTUCTMYECKOE MbIIUIeHHE. VIMEHHO TO03TOMY BO3HMKIIA
HEOOXOMMMOCTh (HOPMHUPOBATH y OOyYaOMHMXCA (DYHKIIMOHATBHYIO TPaMOTHOCTD,
BKJIIOYAIONIYI0 B ce0s yMEHHE BOCIPHUHUMATH M KPUTHYECKH aHAIH3UPOBATH
uHGOpPMAIMIO, TPEACTABICHHYIO B Pa3NUYHBIX (OpMax, MOHUMATh BEPOSTHOCTHBIN
XapaKkTep MHOTHX PEaJbHBIX MPOIECCOB M 3aBUCHMOCTEH, MPOU3BOAMUTH MPOCTEHIIINE
BEPOSTHOCTHBIE PACUETHI.

3HaKOMCTBO B y4e€0OHOM Kypc€ C OCHOBHBIMH TPUHIIMIIAMHU cOOpa, aHaIM3a U
MpPEICTaBIICHUS JaHHBIX M3 Pa3IMUHbIX cdep >KU3HU 00IlecTBa U TOCYAapCTBa
npuoOmaeT oO0yyaromuxcsi K OOIIEeCTBEHHBIM UWHTepecaMm. l3ydeHue OCHOB
KOMOMHATOPUKHN Pa3BMBAET HAaBBIKM OpTraHM3alluu Tiepebopa © MOjcY€Ta 4Yucia
BapUAHTOB, B TOM YHKCJIC€ B MPUKIATHBIX 3a7a4aX. 3HAKOMCTBO C OCHOBaMHU TEOPHH
rpadoB co3maér maremaTudeckuil (GpyHmaMeHT i GOPMHUPOBAHUSI KOMIIETEHIIUN B
obnact wmHpopmaTuku W UUQPPOBBIX TexHOnoruid. [Ipm W3ydyeHWH CTATHCTHKU W
BEPOATHOCTH OOOTAIIAIOTCS MPEICTABICHUS OOYYaIOUIUXCS O COBPEMEHHOW KapTHUHE
MHUpPa U METOAaX €ro MccieAoBaHus, (GOpMHUpYETCs MOHUMAHUE POJHM CTAaTUCTHUKU Kak
UCTOYHUKA COLMAJIbHO 3HAYUMOW HH(OpPMAIMM W  3aKJIAJbIBAIOTCSI  OCHOBBI
BEPOATHOCTHOTO MBIIIUICHUS.

147.6.1.2. B COOTBETCTBHM C JAHHBIMU LEISIMM B CTPYKTYpE HpPOrpamMMBbl
ydeOHOro Kypca «BeposTHOCTh M CTaTHCTHKa» OCHOBHOTO OOIIEro oOpa3oBaHHS Ha
yIiyOJEHHOM YpOBHE BBIJCJICHBI CIEAYIONINE COACPKATEIbHO-METOANUYECKUE TUHUU:
«IIpencraBieHue JaHHBIX W OMUCATENbHAs CTATUCTUKA», «BeposTHOCTBY, «IeMEHTHI
KoMOuHaTOpUKN», «BBenenue B Teoputo rpadony, «MHOxkecTBay, «Jlorukay.

Copnepxxanue nuaun «lIperncraBieHue NaHHBIX W OINHUCATEIbHAS CTATHCTHKA
CIIy’KUT OCHOBOH JUIsi (JOPMUPOBAHUSI HABBIKOB pa0OTHI ¢ MH(MOPMAIUEH: OT YTEHUS U
WHTEpHIpeTanuu WHGOPMAINK, TPEACTABICHHOW B TaOMWIaX, Ha auarpaMmax u
rpa¢pukax, g0 cOOpa, NpPEACTABICHHUA U aHadu3a JaHHBIX C HWCHOJB30BaHUEM



CTaTUCTUYECKUX XapaKTepPUCTUK CpPEeIHUX U pacceuBaHus. Paboras ¢ JaHHBIMH,
oOydJaromuecss yd4arcsi CYUTBIBATh W HWHTEPIPETUPOBATH JAHHBIC, BBHIJIBUTATH,
apryMEHTUPOBATh W KPUTHUKOBAaTh MPOCTEHIIME THUIOTE3bl, Pa3MbILULTh HAaJ
(dakTopamu, BbBI3BIBAIOIIMMM HW3MEHYMBOCTb, M OLEHUMBAaTh MX BJIUSHUE Ha
paccMaTpUBAEMble BEJIMUMHBI U MPOLECCHI.

WHTYUTUBHOE IIPEICTABICHUE O CIyYalHOW W3MEHUYMBOCTH, MCCIEI0BAHUE
3aKOHOMEPHOCTEW U TEHACHLUMU CTAHOBUTCA MOTUBHUPYIOLIEH OCHOBOM IS U3YYEHHS
TEOpUH BEpOSATHOCTEH. Boibllioe 3HaueHne UMEIOT MPaKTUYECKUE 3aJaHMs], B YaCTHOCTH
OMBITHI C KJIACCHYECKUMH BEPOSITHOCTHBIMU MOJEISIMU.

[ToHsiTHE BEpPOSTHOCTH BBOAMTCS KaK Mepa MPaBAONOA00US CIy4yailHOTO
coObITus. [Ipu nzydeHun yuyeOHOro Kypca oOyqaronifecs: 3HaKOMSTCS ¢ MTPOCTEUITUMHU
METOJAMHM  BBIUHCIEHUS  BEPOSATHOCTEM B CIyYalHBIX  JKCIEPUMEHTaX C
PaBHOBO3MOXHBIMH ~ 3JIEMEHTAPHBIMM ~ MCXOJAaMH, BEpPOSTHOCTHBIMU  3aKOHAMH,
MO3BOJIIOIIMMHU CTaBUTh M peliath Oosiee ClIoXHBbIE 3a1aud. B yueOHbII Kypc BXOIAT
HayaJIbHbIE  MPEACTABICHHMS O  CIyYallHbIX BEIMYMHAX M  HMX  YHUCIOBBIX
XapaKTEPUCTHKAX.

B pamkax y4yeOHOro Kypca OCYIIECTBISECTCS 3HAKOMCTBO OOYYarolUXCsl C
MHO>XECTBAMU W OCHOBHBIMHM OIEpalUsIMH HaJ MHOXECTBAMH, PaCCMaTPUBAIOTCS
IpUMEpPHl IpUMEHEHUS rpad)oB U 3JIEMEHTOB TEOPUU MHOXKECTB JJIsl PEIICHUs 3a/ay, a
TaK)K€ UCIIOJIb30BaHUA B IPYTUX MaTEeMaTUUYECKUX Kypcax U YUYEeOHBIX IIpeIMETax.

147.6.1.3. B 7-9 kmnaccax wu3ydaercs YyuyeOHBI Kypc «BeposTHOCTL U
CTaTUCTHKa», B KOTOPBIN BXOIAT pasneibl: «IIpencraBiieHre JaHHBIX U OMUCATEIbHAS
CTaTUCTHKa», «BeposTHOCTBY, «DneMeHThl KOMOMHATOpUKN», «BBeneHue B TEOpHIO
rpadoBy, «MHoxecTBa» U «Jlorukay.

147.6.1.4. OO0miee 4KuCIO YacCOB, PEKOMEHIOBAHHBIX JJISI U3YUYEHUS Y4eOHOTO
Kypca «BeposiTHOCTh U cTatucTHKa», - 102 uvaca: B 7 knacce - 34 yaca (1 dac B
Henen), B 8 kimacce - 34 yvaca (1 gac B Hemenmo), B 9 kiacce - 34 daca (1 ygac B
HEJIEIII0).

147.6.2. Coneprxanue 00yueHus B 7 Kiacce.

[IpencraBiieHne NaHHBIX B BUJIE€ TaONHII, AUarpamMM. 3aroJHEHUE TaOJINLl, YTEHUE
U TIOCTPOEHUE CTOJIOMKOBBIX (CTOJIOUYATHIX) U KPYroBbIX AuarpamMMm. Urenue rpadukos
peanbHBIX TpolieccoB. M3Bneuenue wuHopmanumum U3 AuarpaMMm U TabIuI,
WCIIOJIb30BAaHUE U MHTEPIIPETALNS TAHHBIX.

OnucaTtenbHas CTaTUCTUKA: cpenHee apudMeThyeckoe, MeJuaHa, pa3Max,
HauOosblllee ¥ HauMEHbIIIEE 3HAYEHUs, KBAPTUIHU, CPEIHEE TapMOHUUYECKOE, CpeliHee
TrapMOHUYECKOE YHCIOBBIX JaHHBIX.

[Ipumepsl  cilydallHOM W3MEHYMBOCTM IIPU  M3MEPEHUSIX, B  MacCOBOM
NPOM3BOJICTBE, TEHACHLIMHW M CIOydyailHble KosiebaHUs, TpPYyNIUPOBKA JaHHBIX,



MPEJICTABJICHNUE CIIyYalWHOW M3MEHYMBOCTH C IMOMOIIBIO JUAarpaMM, 4acTOThbl 3HAYEHHH,
CTaTUCTUYECKAsi YCTONYMBOCTb.

['pad, Bepmmna, pedpo. CteneHs BepuuHbl. Ynciao pédep u cyMMapHasi CTETICHb
BepiivH. [lonarue o cBs3HbIX rpadax. [lytu B rpadax. Llenu u nukiael. O0xon rpada
(@isiepoB myTh). IloHsiTue 00 opueHTUpOBaHHOM Tpade. PemieHue 3amay ¢ MOMOUIBIO
rpados.

VYT1BepkJeHuss U BbICKa3biBaHus. OTpUIIaHWE  YTBEPXKICHUS, YCIOBHbBIC
YTBEPXKJEHUS, OOpaTHbIE U PABHOCWIBHBIE YTBEPXKICHHUSA, HEOOXOAUMBIE U
JIOCTATOYHBIE YCJIOBHUS, CBOMCTBAa M Mpu3HAKHU. [IpOTHMBOIOIOKHBIE YTBEPKIACHUA,
JI0Ka3aTeIbCTBA OT MPOTUBHOTIO.

CnyualiHbIil SKcrepUMEHT (OMBIT) W Ciy4aiiHoe coObiTHe. BeposiTHOCTH H
4acToTa CIIy4ailHOro coObITHS. POib MalloBEpOSITHBIX M MPAKTHUECKH JTOCTOBEPHBIX
COOBITHH B MPHUPOJIE U B OOIIIECTRE.

147.6.3. Coneprxanue o0y4deHus B 8 Kiacce.

MHOX€ECTBO M MOAMHOXKECTBO. IIpuMepbl MHOXKECTB B OKPYKAOIEM MHpE.
[lepeceuenne n o0beAMHEHNE MHOXKECTB. Jnarpammsel Diinepa. YucaoBble MHOXKECTBA.
[Ipumepbl MHOXKECTB M3 KypcoB anreOpel M reomerpuu. llepeuncieHue 3i1eMeHTOB
MHO>KECTB C IMOMOIIbIO OPraHU30BAHHOIO Mepedopa U mpaBuiia yMHOKeHUs. Dopmyra
BKJIFOUEHUSI-UCKITIOYEHUSI.

DneMeHTapHble coObITHS. BeposTHOCTH ciydaHbIX COOBITHI. ONBITHI €
PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU. CITyyaltHBIN BHIOOD.

N3mepeHne paccerBaHUsT YHUCIOBOTO MaccuBa. Jlucnmepcuss W CTaHIapTHOE
OTKJIOHEHHE 4YHUCJIOBOro Habopa. CBOMCTBA JUCHEPCHUH M CTaHAAPTHOTO OTKJIOHEHHS.
JlmarpaMMbl paccewBaHUsl JBYX HaOJMOJaeMbIX BenuuyuH. JIMHEWHass CBs3b Ha
JyarpaMmMe pacceruBaHUsl.

HepeBo.  [epeBo  ciywaiiHoro  skcrnepumeHTa.  (CBOWCTBAa  JI€PEBBEB:
CIMHCTBEHHOCTh MYTH, CBS3b MEXKIY YMCIOM BepIIHMH W 4ucioM péoep. [lonstue o
IUIOCKUX rpadax. Pemrenne 3a1ay ¢ HOMOIIBIO JE€PEBBEB.

Jlornueckue coro3bl «M» n «MJIN». CBsA3b MEX Yy JIOTMYECKUMU COKO3aMU

YW OnepauusMHM HaJ MHOXECTBaMH. VICIONb30BaHME JOTMYECKUX COKO30B B
anreope.

Cnyuaiinple  cOOBITMS ~ KaKk  MHOXECTBAa  3JIEMEHTapHbIX  COOBITHH.
[IpotuBomnonoxueie coObiTHs. Onepanuu Haj coObiTusiMu. Dopmyna  crnoxeHus
BEPOSTHOCTEM.

[IpaBuino yMHOXEHHSI BEpPOATHOCTEH. Y CIIOBHAs BEPOSATHOCTH. [IpencraBienue
CJIy4aifHOT0 dKCIIEpUMEHTa B BUE JepeBa. HezaBucumbie cOOBITHS.

147.6.4. Coneprxanue o0yueHus B 9 kiacce.



KomOunatopHoe mpaBuwino ymHoxeHwus. [lepecranoBku u dakropuan. Ywucio
couetanuii u tpeyroidbHuk [lackans. CBolictBa umucen coueranuii. bunom HproToHa.
Pemenue 3amau ¢ uCoip30BaHuEM KOMOUHATOPUKH.

['eomerpuueckass BeposTHOCTb. CiydailHbIA BBIOOp TOYKM U3 (QUIypbl Ha
IIJIOCKOCTH, U3 OTPE3KA, U3 IyT'M OKPYKHOCTH.

HcnbiTanns. Yenex n Heygada. Cepusi MCIBITaHWM 110 mepBoro ycnexa. Cepus
ucneiTannii bepHymiu. BepositTHocTu coObITUM B cepud uUcCHbITaHUE bepHysim.
CnyualiHbIil BBIOOP M3 KOHEYHOTO MHOKECTBA.

CrnydaiiHasi BEJIMYMHA W pacmlpenesieHne BeposaTHocTeil. [Ipumepsl ciydalHbIX
BEJINYMH. BaxkHble pacnpenesieHHs - YUCIIO MOMNBITOK B CEPUM UCIBITAHUN O TEPBOTO
ycrmexa M YHUCIO YCIEXOB B CEpUU HCHBITaHUNH bepHymin (reoMerpuyeckoe u
OMHOMMAJIbHOE PaCIpeICIICHNUs).

MaremaTHdeCcKO€ OXKHIAAHUE CIIYYalHOW BEJIWYHMHBIL. OU3NYECKUU CMBICI
MaTEMaTUYECKOT0 OkuJaHus. [Iprumepsl NCHOIB30BaHMS MATEMATHYECKOTO OXKHUIAHMSL.
Jucnepcust #  CTaHJApPTHOE OTKJIOHEHHWE Ciy4dalHOM  BenuuuHbl. CBOICTBa
MaTeMaTU4YECKOI0 OKHUJIAHMS U JUCIEpCUU. MaTeMaTH4ecKoe OKUIAHUE U TUCTIEPCUS
W3YUYEHHBIX PaCIpeAcIICHUMN.

HepaBenctBo YUeOnimeBa. 3akoH OonbImx yucena. MaremaTuyeckue OCHOBaHUS
u3MepeHus BeposiTHOcTe. Poib M 3HaueHWe 3akoHa OOJBIIMX YHUCEN B HayKe, B
npupoge M OOIIecTBE, B TOM YHCIE B COIMOJIOTMYECKHX OOCJIEIOBAHMUSIX M B
U3MEPEHUSX.

147.6.5. [IpeameTHbIe pe3ybTaThl OCBOEHHUS MPOTpaMMbl y4eOHOTO Kypca
«BeposATHOCTD U CTATUCTHKAY.

147.6.5.1. TlpenMeTHble pe3ynbTaThl OCBOEHUS MPOTPAMMBI y4eOHOTO Kypca K
KOHITy 0Oy4eHus B 7 Kiacce.

Yurate wuHOpManMio, NPEACTABICHHYIO B Tabimumax, Ha [AdarpaMmax,
NOPEICTaBIATh JaHHBIE B BHUJE TaONMI, CTPOUTH CTOJOWKOBBIE (CTOJOYATHIE) WU
KpyTrOBBIE THArPaMMBbI I10 MaCCUBAM 3HAYEHUU.

OnurceIBaTh U MHTEPIIPETUPOBATH PEAIBHBIEC YUCIIOBBIE JaHHBIE, IPEACTABICHHBIE
B Ta0JuUIax, HA AUarpaMmax, rpadukax.

Hcnonp30BaTh I ONMCAaHHUS JAHHBIX CTATUCTUYECKHE XAPAKTEPUCTUKMU:
cpelnHee apupMeTHyecKoe, MerMaHa, HauOoJblllee U HauMEHbIIee 3HAYCHUs, pa3max,
KBapTUIIH.

HMeTh mpencTaBieHUE O JOTUYECKUX YTBEPKIACHUAX U BBICKA3bIBAHUSIX, YMETh
CTPOUTH OTpULIAHUs, (OPMYJIMPOBATH YCIOBHBIE YTBEPXKACHUS MPU PELICHUM 3a/1a4, B
TOM YHCII€ U3 JAPYTUX y4eOHBIX KypCOB, UMETh MPEJCTABICHUE O TeOpeMax-CBOMCTBaxX
U TeopeMax-NMpU3HaKax, O HEOOXOJUMBIX U JIOCTATOYHBIX YCJIOBHSIX, O METOJE
JI0Ka3aTeIbCTBA OT MPOTUBHOTO.



NmeTp nipencraBieHue O CIy4YalHOW M3MEHYMBOCTH Ha IIPUMEPAX PE3yJIbTAaTOB
U3MEpPEHHUM, IIeH, (U3MYECKUX BEJIUYHMH, AHTPONOMETPUYECKUX JAHHBIX, HMETh
IIPEACTABICHNUE O CTATUCTUYECKON YCTOWYNBOCTH.

Hcnonp30BaTh I ONMCAaHWsS JAHHBIX YacTOThl 3HAYEHUM, TPYNIUPOBAThH
JAHHBIE, CTPOUTH TUCTOTPAMMBbI IPYNIHUPOBAHHBIX JTAHHBIX.

Hcnonb3oBaTh rpadsl A pelieHus 3aiad, UMETh MPEACTaBICHUE O TEPMHUHAX
Teopuu rpadoB: BeplInHa, pedpo, eMb, UK, IyTh B rpade, UMETh NpeIcTaBiIeHUuEe 00
obxoze rpada u 00 oprueHTUPOBAHHBIX rpadax.

147.6.5.2. IlpenMeTHble pe3ynbTaThl OCBOEHUS MPOTPaMMbI y4eOHOTO Kypca K
KOHITy 00Oy4eHus B 8 Kiacce.

OnepupoBaTh NOHATHAMU MHOXKECTBA, MOJIMHOXKECTBA, BBIIOJIHATH ONEPALMU
HaJ MHOXECTBaMH: OObEIMHEHUE, NIEPECEUCHHE, MEPEUHUCTIATh NEMEHThl MHOXKECTB C
UCIIOJIb30BAaHUEM  OpPraHM30BaHHOTO Iepedopa W KOMOMHATOPHOIO  IpaBWIIa
YMHOKEHHS.

HaxoauTe BEpOSATHOCTH CIIy4ailHBIX COOBITUM B CIy4YalHBIX OIbITaX, 3Has
BEPOSITHOCTU AJIEMEHTAPHBIX COOBITUN, B TOM YHUCJIE B ONBITAX C PABHOBO3MOYKHBIMHU
AIIEMEHTAPHBIMU COOBITUSMU, UMEThH OHITHE O CIIy4aliHOM BbIOODE.

OnucelBaTh JaHHBIE € TMOMOIIBIO CPEOHUX 3HAYEHUHM W MEpP PACCEMBAHMS
(mucmiepcuss W CTaHAAPTHOE OTKIOHEHHWE). YMETh CTPOUTb W HMHTEPIPETUPOBATH
JMarpaMMbl paccerBaHUs, UMETh MPEJICTABICHUE O CBSI3M MEXIY HaOII0JaeMbIMU
BEJINYMHAMH.

Hmeth mipencraBiieHre o AepeBe, 0 BepIIMHaX U péopax JepeBa, UCIOIb30BAHUU
JIEpEBbEB MPU PELICHUM 3aJad B TEOPUU BEPOSITHOCTEH, B JPYTrUX Y4YeOHBIX
MaTeMaTHYECKUX Kypcax U 3aJad U3 Ipyrux yuyeOHbIX PEIMETOB.

OmnepupoBaTh TOHSATHEM COOBITHS KaK MHOXXECTBA 3JIEMEHTApHBIX COOBITUH
CIIy4allHOTO OIIBbITA, BBIMOJHATH OIEpaluu HajJ COOBITHSIMH, HCIOJIB30BaTh IpHU
pelIeHNH 3aJad AauarpaMMbl OJiliepa, YHUCIOBYIO NPSIMYI0, HPUMEHATH (QOopMyIy
CJIO’KEHHS BEPOSTHOCTEN.

[Tonp30BaThCS MPABUIIOM YMHOKEHUSI BEPOATHOCTEM, MUCIIOIB30BATh AEPEBO IS
IIPEACTABICHNS CIIyYalHOI'O OIbITa NpU peleHuu 3anad. OnepupoBaTh NOHITHEM
HE3aBUCUMOCTH COOBITHM.

147.6.5.3. IlpenMeTHble pe3yibTaTbl OCBOEHUS MPOTPaMMbl y4eOHOTO Kypca K
KOHILy 00y4deHus B 9 kiacce.

[Tonb3oBaThCs KOMOMHATOPHBIM MPABUJIOM YMHOXEHHUS, HAXOAUTh YHUCIIO
MEPECTaHOBOK, YHCIIO COYETAaHUMW, IMOJb30BaThCAd TpeyroibHUKoM Ilackans mpu
pEIIeHNH 3a]]a4, B TOM YHCJIe Ha BBIYUCIIEHUE BEPOSTHOCTEN COOBITUH.

Hcnonp30BaTh NMOHATHE NEOMETPUYECKONM BEPOATHOCTH, HAXOAUTH BEPOSATHOCTHU
COOBITUI B OMNBITAX, CB3aHHBIX CO CIy4YalHBIM BbIOOPOM TOUYEK M3 IUIOCKOHN (UTYPHI,
OTpE3Ka, JIMHBI OKPY’KHOCTH.



HaxomuTe BEpOSTHOCTH COOBITUH B OMBITaX, CBSA3AHHBIX C HCIBITAHUSMU [0
JTIOCTHKEHUS MIEPBOTO YCIEXA, B CEPUAX UCNIBITAHUN bepHyum.

HNmMets mpeacTaBieHruE O CIyYalHBIX BEJIMYMHAX M PACIIO3HABATH CIIy4YalHbIC
BEJIMYMHBI B SIBJIECHUSIX OKPYXKAIOIIETO MUPA, ONIEPUPOBATH MOHATHEM «PACIPEICITCHUE
BEPOSTHOCTEW». YMETh CTPOUTH PACOPEACIICHUS] BEPOSTHOCTEN 3HAYCHUN CIyYaWHBIX
BEJIMYUH B N3YUYEHHBIX OIBITAX.

Haxoaute maremMarnyeckoe OXHUAAHUE U JUCIEPCUIO CIIYYAWMHOW BEJIWYHUHBI I10
pacupeaeeHr0, MPUMEHSITh YHUCJIOBBIE XapAaKTEPUCTUKH M3YUYEHHBIX PaCIpEICIICHUN
IIPU PEIICHUU 33/1a4.

NMeTh mpencTaBlieHUE O 3aKOHE CIy4alHbIX 4YHCEI KakK O MPOSBICHUU
3aKOHOMEPHOCTM B CIy4YallHOM  HM3MEHYMBOCTH, IIOHMMAaTb MaTEMaTHYECKOE
000CHOBaHUE OJIM30CTH YAaCTOTHI M BEPOSITHOCTU COOBITHS. VMIMeTh mpeactaBieHue o
pOJIK 3aKOHA OOJIBIIIUX YHUCEIT B IPUPOJIE U OOIIECTRBE.



