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(6a3oBBIN ypoBeHB) (peaMeTHas o0macTh «MareMaTHka U HHPOPMATHKa»)
(mayiee COOTBETCTBEHHO — MTPOTPaMMa M0 MaTeMaTHKe, MaTeMaTHKa) BKIIFOUAET
MOSICHUTEIBHYIO 3aMKCKY, COIep)KaHne 00ydeHUs, TUTAHUPYEMBbIC PE3yJIbTaThI
OCBOCHUS TIPOTPaAMMBI 10 MaTeMaTHKE, TEMATHICCKOE TJIAHUPOBaHHUE.
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HOACHUTEJIBHAA 3AIIMCKA

[IporpamMmma mo MaremaTuke s oOywaromuxcs 5-9 kiaccoB pa3paboraHa Ha
ocHoe ®I'OC OOO. B mporpamme Mo MaTe€MaTUKE YUYTEHbl HJIEM U MOJIOKECHUSA
Konuenuuu pa3zsutust MmatemaTuieckoro oopazosanus B Poccuiickoit denepanun.

[IpeameTroM MaTemMaTUKH SBISIOTCSA (PyHIaMEHTaIbHBIE CTPYKTYPhI HAIIEro MUpa —
MPOCTPAHCTBEHHbIC (OPMBI M  KOJIMYSCTBEHHBbIC OTHOMICHUSA (OT MPOCTEHIIHNX,
YCBaMBAEMbIX B HEMOCPEJACTBEHHOM OIIBITE, IO JOCTATOYHO CIIOXHBIX, HEOOXOIUMBIX
JUTS. pa3BUTHS HAYYHBIX U MPHUKIAIHBIX UaeH). MaTeMaTuuecKre 3HaHUs 00eCIeYrBaIOT
NOHMMAaHWE TPHUHIMUIOB YCTPOWCTBA W MCIOJIB30BAHUS COBPEMEHHON TEXHUKH,
BOCIIPUATAEC U HUHTEPHPETALMIO COLMAIBbHOW, SKOHOMHUYECKOW, MOJUTHUYECKOU
uH(opManuK, MalOT BO3MOXKHOCTH BBINOJHATH PACUYEThl M COCTABIATH AJITOPUTMBI,
HAXOJIUTh U MPUMEHSTH (DOPMYJIBI, BIAJACTh MPAKTUICCKUMH MPUEMAMU T€OMETPUUECKUX
U3MEPEHUN M TOCTPOCHHH, YWTaTh WHQOpPMAIMIO, MPEACTAaBICHHYIO B BHUAC TaOJHII,
auarpaMM U rpadUKoB, KUTh B YCIOBUSX HEOMNPEACIEHHOCTH W TOHUMATh
BEPOSTHOCTHBIN XapakTep ClIy4alHbIX COOBITHH.

N3yyenue maremaTukud (GOpMUPYET y OOy4aroUMXCsl MaTeMaTH4YeCKHil CTUIIb
MBIIIJICHUS, TTPOSBIISIIOIINIICS B ONpPEIeNEHHBIX YMCTBEHHBIX HaBbIkax. OOyuaroniuecs
OCBaMBAaIOT TakKWe€ NPUEMBI M METOAbl MBIIUICHHS, KaK WHAYKUHUS W JEeAyKIu,
000011IeHHe W KOHKpPETH3allus, aHAIN3 U CUHTE3, KIacCHU(PUKALUSI U CUCTEMATU3AIINS,
abctparupoBanue u ananorus. OObeKThl MATEMATUYECKUX YMO3AKITIOUEHUH, MPaBUIIa UX
KOHCTPYHUPOBAHHS PACKPBIBAIOT MEXAHHM3M JIOTHUYECKUX TOCTPOCHHH, CIMOCOOCTBYIOT
BBIPaOOTKE yMEHHS (POpMyIUpOBaTh, OOOCHOBBIBATh W JIOKA3bIBaTh CYXKIACHHUS, TEM
CaMbIM pa3BHUBAIOT JIOTUYECKOE MbIlIUIeHHE. l3ydeHne matemaTuku oOecredruBaeT
dbopMuUpOBaHUE aNTOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS W BOCIHTAHHE yMEHUUN
JNEUCTBOBATh II0  3aJaHHBIM  QJTOPUTMAM, COBEPIIEHCTBOBATH W3BECTHBIE U
KOHCTPYHMPOBaATh HOBBIE. B mporiecce perieHus 3aja4 — OCHOBOM yueOHOM JIeSITEIbHOCTH
Ha yPOKaxX MaTEMaTHKH — PA3BUBAIOTCS TBOPUYECKAS ¥ MIPUKIIAJHAS CTOPOHBI MBILUIECHUS.

OOyueHnue maTreMaTuke MaET BO3MOKHOCTh Pa3BHBATh y OOYyYalOUIUXCS TOYHYIO,
panMoHabHYI0 U WHGOPMATUBHYIO pe4yb, YMEHHE OTOMpaTh Haubosee MOAXOMISIINe
S3BIKOBBIC, CHMBOJUYECKHE, TpapUUecKue CpPEeACTBA ISl BBIPAKCHUS CYXKICHUU W
HArJSTHOTO X MTPEACTABJICHHUS.

[Ipy w3ydeHMM MaTeMaTWKH OCYIIECTBISETCA OOIIee 3HAKOMCTBO C METOJaMH
MMO3HAHUS JECUCTBUTEIBHOCTH, MPEACTABICHUSAMHU O MPEAMETE U METOJIaX MAaTEMAaTHKH,
UX OTJIMYUH OT METOJIOB JIPYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOEHHOCTAX
MMPUMEHEHUS MATEMATHUKH JIJIS1 PELIEHHS] HAYYHBIX W IPUKIIAIHBIX 3a7a4.

[TpuopuTeTHRIMY TENAMH O0yYCHHUS MaTeMaTHKe B 5—9 kitaccax sSBISIOTCS
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(GopMuUpOBaHUE IIEHTPAIBHBIX MaTEMATHUYCCKHX TOHATHH (YUCIIO, BEIMYMHA,
reoMeTpuyeckas (urypa, mepeMeHHas, BEpPOSATHOCTb, (YHKIIHs), OOCCIICYMBAIOIINX
MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATUYECKOTO 00pa30BaHUsl 00yUalOIINXCs;
MOJBE/ICHUE 00YUaIOIIMNXCsl Ha JJOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3U
MaTeMaTUKU U OKPYKAlolero MHpa, MOHMMAaHME MaTEeMaTHKH KaK YacTH oOIien
KYJbTYphl YEJIOBEUECTBA; Pa3BUTHE MHTEIUICKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyJaromuxcs, MO3HABaTeIbHONM  aKTUBHOCTH, HCCIIEN0BATEIIbCKUX  YMEHMH,
KPUTUYHOCTH MBIIUJICHUS, HMHTEpeca K U3YYCHUI0 MaTeMaTuku, (QopMupoBaHue
(GyHKIIMOHAILHOM MaTEMaTHUYE€CKON TPaMOTHOCTH: YMEHUS
pacrio3HaBaTh MPOSBICHUS MAaTEMAaTUYECKUX MMOHATHI, OOBEKTOB U 3aKOHOMEPHOCTEH B
peaTbHbIX JKU3HEHHBIX CHUTyallUsAX W TPU U3YUYCHHUHM JIPYTUX YYEOHBIX MPEIMETOB,
MPOSIBJICHUST 3aBUCUMOCTEH W 3aKOHOMEpPHOCTEH, (QopMynupoBaTh HX Ha SI3bIKE
MaTeMaTUKd M CO3/1aBaTh MaTEeMaTUYEeCKHE MOJIeNId, TMPUMEHSITh OCBOCHHBIM
MaTeMaTUYEeCKUM ammapaTr JJis pelieHdus MPaKTUKO-OPHUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIEHUBATH MOJTYUCHHBIC PE3YJIbTATHI.

OcCHOBHbBIE JIMHUU COACPKaHUS TPOrpaMMBbI IO MaTemMaTuke B 5—9 kiaccax: «Hucna
M BBIYHCICHHUS», «AnreOpa» («AnreOpandeckre BBIPAKCHHS», «YpaBHEHHS U
HepaBeHCTBa»), «DyHKIuH», «['ecomerpus» («['eomeTprueckue GUryphl U HX CBOKCTBA,
«M3MepeHne TeOMETPHUYCCKUX BEIMUYUH»), «BeposATHOCTh M CTATUCTHKa». JlaHHBIE
JUHUU Pa3BUBAIOTCS MapajuIeNbHO, KaXk/1as B COOTBETCTBHM C COOCTBEHHOM JIOTHKOM,
OJIHAKO HE HE3aBUCUMO OJIHA OT JIPYTOi, a B TECHOM KOHTAKT€ U B3aUMO/ICHCTBUHU.

CopepskaHue mMporpaMMbl 10 MaTeMaTUKe, pachpeneraéHHoe Mo rogaM 00ydeHwus,
CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOOBl KO BCEM OCHOBHBIM, NPHUHIIMITHAIBHBIM
Bompocam  oOydyaromuecss — oOpamiaduch  HEOJHOKpPATHO,  YTOOBI  OBJIAJICHHE
MaTEMaTUYECKUMU TOHSTHSIMU W HaBBIKAMU OCYIIECTBIISIIOCH IOCJIENOBATENHLHO U
NOCTYIATEIbHO, C COONIOJACHUEM MPHUHIUIIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIFOYAJIUCh B OOIIYyI0 CHUCTEMY MaTeMaTUYECKHX TPENCTAaBICHUN OOyJaronmxcs,
pacmmpss u yriayonss e€, oopasys MpouyHble MHOKECTBEHHBIE CBS3H.

B cootBerctBun ¢ ®I'OC OOO MmareMatuka SIBISIETCSI 00s3aTENbHBIM y4€OHBIM
MpeaMETOM Ha YPOBHE OCHOBHOTrO 00Imiero obpasoBanus. B 5-9 kmaccax maremarnka
TPAAUIIMOHHO U3YYaeTCs B paMKaX CIEIyIONMUX yueOHBIX KypCcOB: B 5—6 Kiaccax — Kypca
«MatemaTuka», B 7-9 kjaccax — KypcoB «AyreOpa» (BKJIFOYAst SJIECMEHTHI CTATUCTUKU U
Teopun BeposiTHocTel) u  «['eomerpus». IIporpammoil Mo MaTeMaTHKE BBOJIUTCS
CaMOCTOATENBHBIN Y4eOHBIN Kypc «BepOSATHOCTh M CTATHCTHKAY.

OOmee 4YMCIO YacoB, PEKOMEHJIOBAHHBIX ISl M3y4deHHs] MareMaTuku (0a30BBbIif
YpOBEHb) Ha YPOBHE OCHOBHOI'O 00Iero oopasomanus, — 952 vaca: B 5 kmacce — 170
gacoB (5 gacoB B Heneno), B 6 kiacce — 170 gacos (5 wacoB B Henedo), B 7 kiacce — 204
qaca (6 gacoB B Hejenmo), B 8 kiacce — 204 gaca (6 wacoB B Henenio), B 9 kiacce — 204
gaca (6 yacoB B HE/IEIIO).
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMDBI o
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3yyeHue MaTeMaTUKy Ha YpPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHus HAMPABIEHO Ha
JOCTHKEHHE OOYyYaloIIMMHCS JIMYHOCTHBIX, METAlpEeJAMETHBIX U  MNPEeIMETHBIX
00pa3oBaTeIbHBIX PE3YJIBTATOB OCBOCHUS YU€OHOTO IPEIMETA.

JINYHOCTHBIE PE3YJIBTATDBI
JIMYHOCTHBIE  pe3yJbTaTbl  OCBOCHHMS  NOPOrpaMMbl O  MaTE€MaTUKE
XapakTepu3yrTcs: 1) MaTpMoTHYECKoe BOCITUTAHNE!

NPOSIBJICHHEM HMHTEpeca K MPOILIOMY M HACTOSIIEMY POCCHUICKON MaTeMaTHKH,
IICHHOCTHBIM OTHOIIICGHHWEM K JIOCTIIKEHUSIM POCCHICKMX MATEMAaTHKOB U POCCHUCKON
MaTeMaTHYECKOW MIKOJbI, K HMCIIOJIb30BAHUIO ATUX JOCTIDKEHUH B JPYTUX HayKax U
NPUKIAJHBIX cPepax;

2) TPa’kIaHCKOEe U JYXOBHO-HPaBCTBEHHOE BOCIIMTAHHE!

TOTOBHOCTBIO K BBITIOJTHEHUIO 00513aHHOCTEN TpakIaHWHA U peau3allii ero Mnpas,
NpPE/ICTaBIEHHEM O MAaTeMaTHUYeCKHUX OCHOBaX (YHKIIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYD, SIBJICHUH, MPOLEAYP IpaxkIaHCKOro odiiecTBa (Hampumep, BEIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXICHHIO O3TUYECKHUX IMPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM
OPUMEHEHHEM JIOCTMKEHUM HAyKH, OCO3HAHHEM BAXKHOCTU MOPATBHO-3THUUYECKUX
HPUHIIMIIOB B ICATEIILHOCTH YIEHOTO; 3) TPY/A0BO€ BOCIIMTAHUE!

YCTAHOBKOM HA AaKTUBHOE Yy4YacTHE B PEIICHUU MPAKTUYECKUX  3a]ay
MAaT€MAaTU4YEeCKOM  HAIMpPaBICHHOCTH, OCO3HAHMEM BaXHOCTU MAaTEMaTH4YECKOIO
oOpa3oBaHWs Ha TMPOTSHKCHUM BCEW KU3HU IS YCIEIIHOHW mpodeccuoHanbHON
NESTENBbHOCTA W PAa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM W
MOCTPOCHUEM HHAUBUAYAJTHLHOW TPACKTOPUHM OOpa30BaHUS M KU3HCHHBIX IJIAHOB C
y4€TOM JIMYHBIX HMHTEPECOB M OOMICCTBEHHBIX NOTPEOHOCTEH; 4) 3cTeTHYecKoe
BOCIIMTAHHE!

CIIOCOOHOCTPIO K OMOLMOHAIBHOMY W 3CTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTU4eCcKuX OOBEKTOB, 3aJad, pPEIICHWH, pacCyXIeHWH, YMEHHUIO BHJIETH
MaTeMaTHYECKNE 3aKOHOMEPHOCTH B HCKYCCTBE; 5) IEHHOCTH HAYYHOT O MO3HAHMS:

OpHUEHTALMEN B IEITEILHOCTH HA COBPEMEHHYIO CUCTEMY HAYUHBIX NPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHS HYEJIOBEKAa, TMPUPOJIbI H OOIIECTBa,
MOHUMAaHUEM MAaTeMaTHYEeCKOW HAyKH Kak cephbl YeTOBEYECKON NeATEIbHOCTH, ITAIOB
€€ pa3sBUTHUS W 3HAYUMOCTH ISl PA3BUTHUS LWBWIM3ALMH, OBJIAJCHUEM SI3BIKOM
MATEMATUKA W MaTEMaTUYECKOM KYJbTypOM Kak CpEeACTBOM TMO3HAHUA MMDA,
OBJIQJICHUEM MPOCTEUIIIMMH HABBIKAMH MCCIIEIOBATENBCKON JEATENBHOCTH;
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6) pu3nyeckoe BoOCHHUTAHHE, (¢popmMupoBaHue KyJbTYPbl 310POBbSI M
IMOLMOHAJIBHOI0 0JIArONOTYyYHS
TOTOBHOCTBIO IPUMEHATh MaTEMaTUUYECKUE 3HAHUSA B MHTEPECAX CBOETO 370POBbS,
BEJICHHS 3[JOPOBOrO 00pa3a XH3HM (3I0pOBOE NHTaHHE, COATAHCHPOBAHHBIA PEXUM
3aHSATHI M OTIBIXA, peryJisipHas pu3nueckas akTUBHOCTB), COPMHUPOBAHHOCTHIO HABBIKA
pedraexcuy, NMpU3HAHMEM CBOEro IpaBa Ha OMIMOKY M TAaKOro >K€ IpaBa APYroro
4eJI0BEKa,

7) 3K0JIOrHYeCcKOe BOCIIUTAHUE!

OpHEHTAIMEH HA MPUMEHEHNE MaTEMAaTHUCCKUX 3HAHUM [T PEICHHS 33129
B 00J1aCTH COXPAHHOCTH OKPY’KalOIIeH Cpefibl, IIAHUPOBAHKS MTOCTYIKOB M OLIEHKH MX
BO3MOXHBIX TIOCIEACTBHH JUIS OKpY’KAlOIIed Cpelbl, OCO3HAHHEM TJI00aIbHOIO
XapakTepa OSKOJOTMYECKHX IMpobjgeM u MyTedl Hx pemeHus; 8) agantamus K
N3MEHSIOIIMMCS YCJIOBHSIM CONMAJLHONW M MPHPOIHOH Cpeabl. TOTOBHOCTBIO K
NEWCTBUSIM B YCJIOBHSAX  HEONPENEIEHHOCTH, IOBBIIIEHHIO YPOBHSA  CBOEH
KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYI0 IEATEIbHOCTh, B TOM YHCJIE YMEHHE YUUTHCS Y
APYTUX IFOJeH, IpuoOpeTaTh B COBMECTHOM IEATEILHOCTH HOBBIC 3HAHUS, HABBIKK U
KOMIIETCHIIMK M3 OIbITA IPYTHX; HEOOXOAUMOCTHIO B (DOPMHUPOBAHNN HOBBIX 3HAHMIA, B
TOM uncIie HOpMyITHPOBAThH
UJIEU, TTOHATHUS, TUIIOTE3bI 00 00BEKTAaX U SIBICHHSIX, B TOM YHCJI€ paHEe HE M3BECTHBIX,
0CO3HaBaTh Ae(UIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAHMPOBATH CBOE
pasBUTHE, CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAI[MIO, BOCIPHHMMATH
CTPECCOBYIO
CHUTYAIIHIO KaK BBI30B, TPEOYIOIINI KOHTPMED, KOPPEKTUPOBATH IPHHUMAEMBIE PEIIECHUS
U JIeHCTBHS, (DOPMYIMPOBATH U OLEHUBATH PUCKH U IIOCIIENCTBYSI, ()OPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATBI

B pe3ynbTaTe 0CBOSHHS MPOrpaMMbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOrmrero oopazoBanus y odydaromierocs 0yayT chopMUpPOBaHBI METAPEIMETHBIC
pe3yJIbTaThl, XapaKTEPHU3YIOMIUECS OBJIAJICHUEM YHUBEPCATbHBIMHE ITO3HABATEIHHBIMHU
JICUCTBHUSIMH, YHHUBEPCATHHBIMHU KOMMYHHUKATHBHBIMU  JICHCTBUSMU u
YHUBEPCATHHBIMU PETYJISATUBHBIMH JICHCTBUSMU.

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YYeOHbIE 1elicTBHS BazoBbie

JJOrHYE€CKHUE HeﬁCTBHH:

BBISIBJISAITH M XapaKTEpU30BATh CYIIECTBEHHBIE IPU3HAKKM MAaTEMaTHYECKHX
O00OBEKTOB, MOHSATUN, OTHONICHUH MEXAYy MOHATUSIMHU, (DOPMYIUPOBATH OMpPEACIICHUS
MOHSATUM, YCTAHABIMBATH CYIIECTBEHHBIM MPHU3HAK KilacCU(UKALMKU, OCHOBAHUS IS

7
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0000IIeHUsT U CpaBHEHUS, KPUTEPUHM NPOBOJUMOrO aHAIW3a; BOCIPUHUMATH,

(opMynHpoOBaTh U TPEOOPA30BHIBATh CYKICHUS: YTBEPAUTEIbHbBIE

W OTpULATENbHbIC, €IUHUYHBbIC, YacTHble M OOIIME, YCIOBHbBIC, BBISBIATH

MaTeMaTUYeCKUe 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOpPEUUsl B (pakTax, AHHBIX,

HAaOMIOACHUSX M YTBEPXKIEHHUAX, TMpeJuiaraTb KpUTEpUU IUIS.  BBISIBJIICHUS

3aKOHOMEPHOCTEN M IPOTUBOPEYMI; [€JaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB

JIOTUKH, JE€AYKTUBHBIX U UHIYKTHUBHBIX

YMO3aKJIIOUEHUH, YMO3AKJIIOUEHUH II0 aHaJOruy;, pa3dupaTh J0Ka3aTelbCTBA
MaTeMaTHYECKUX YTBEPXKICHUH (TIpsSMbIC U

OT TMPOTUBHOTO), TMPOBOJUTH  CAMOCTOSTEIILHO  HECIOXKHBIC  JIOKA3aTeJIbCTBA

MaTeMaTU4YecKux (aKTOB, BBICTpAaUBaTh APryMEHTALMIO, NPHUBOJIUTH MPUMEPHl H

KOHTPIIpUMEpPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKJICHHUS ; BHIOMPATH CIIOCO0 peleHus

y4ueOHo# 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB

penieHusi, BIOMpaTh Hanbosiee MOAXOMIAIIMN C YYETOM CaMOCTOSTEIBHO BBIJCIICHHBIX

kputepreB). ba3zoBble nccienoBaTebCKHe JIEHCTBHSA

UCIIOJIb30BaTh BOINPOCHI KaK MCCIICOBATCIIbCKUNA HHCTPYMEHT  ITO3HAHMS,

GopMyIupOBaTH BONPOCH, (PUKCHPYIOIIHE MTPOTUBOPEUHE, IPOOIEMY, CAMOCTOSITEILHO
yCTaHaBIMBATh UCKOMOE W JaHHOE, (OpPMHUpPOBATh THIIOTE3Y, apryMEHTHPOBATH CBOIO
TIO3UIIMIO, MHEHHE; MTPOBOAMTD 10 CAMOCTOSATEIHHO COCTABICHHOMY TUIaHY HECIIOKHBIN
OKCIIEPUMEHT,
HEeOOJIBIIIOE MCCIIE0BaHNE 10 YCTAHOBICHUIO 0COOCHHOCTEH MaTeMaTHIeCKOT0 00BEKTa,
3aBUCHMOCTEH 00BEKTOB MEXTy COOOM; CaMOCTOATEIIBHO (DOPMYIHPOBATH 000OIICHUS U
BBIBOJBI IO pe3yJibTaTaM TPOBEACHHOTO HAOIOJCHUS, WCCIEIOBaHUs, OICHUBATH
JOCTOBEPHOCTH IMOJTYYCHHBIX PE3yJIbTaTOB, BBHIBOJOB W OOOOIICHWH; MPOTHO3UPOBATH
BO3MOJKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIIBUTATh

MPEANOJIOKEHUS O €r0 PA3BUTUHU B HOBBIX yciIoBUsAX. PaboTa
¢ HH(pOpMaALIMEH:

BBIABJSITh  HEJAOCTATOYHOCTh W HM30BITOYHOCTh  HWHGOPMAIMH,  JIAHHBIX,

HEOOXOIUMBIX JIJISl PEIICHHMS 3a]]a4H; BRIOWpaTh, aHAJIU3UPOBATh,
CHUCTEMAaTU3UPOBATh 151 VHTEPNPETUPOBATH

uHOpPMAIMIO PA3IUYHBIX BUAOB W (OpPM TpeacTaBiIeHUs, BbIOWpaTh (opmy
MpeICcTaBlIeHUs HHPOPMAIIUU U WLUTFOCTPUPOBATH PEIIaeMbIe

3Q/1a9d CXEMaMH, JuarpaMMaMH, WHOW IpadMKOM M MX KOMOWHAITUSIMH, OIICHHUBATH
HaJIEKHOCTh MH(POPMAIIUH 110 KPUTEPHUAM, TIPETI0KEHHBIM YUUTEIIEM

iU c(hOpMyJIHUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMmyHHKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIC ACCTBUS:
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BOCHPUHUMATh U OPMYIHPOBATH CYKJIEHUS B COOTBETCTBUHU C YCIOBUSMHU U
LeIsIMU OOUIeHUs, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHHMS B YCTHBIX H
MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 0 XOAY PEIICHMs 3aJaud, KOMMEHTHUPOBAThH
MOJIyYEHHBIA pe3yJbTaT; B XOA€ OOCYXIEHUS 3aJaBaTh BOMPOCHI IO CYILIECTBY
oOcyx/1aeMoi TeMbl, MPOOJIEMbl, pelIaeMoil 3a/1auu, BbICKa3bIBaTh UJIEU, HALIEJICHHbIE Ha
MOMCK PEUIECHUs, COMOCTABISTh CBOU CYXICHHUS C CYXIEHUSMU JAPYTUX YYaCTHUKOB
auainora, OOHapy’>KMBaTh pa3jiMuM€ W CXOJCTBO TMO3MIMH, B KOPPEKTHOU ¢opme
(opMynHpOBaTh Pa3HOIIACHs, CBOM BO3PAXKEHMSI; IPEICTABIATh PE3YyIbTaThl PEUICHUS
3a/layy, SKCIIEPUMEHTA, MCCIEJ0BAaHUS, MPOEKTa, CAMOCTOSTENIbHO BBIOMpATh (opMar
BBICTYIUJICHUSI ¢ YYE€TOM 3a/lay Mpe3eHTaluu U OCOOEHHOCTEH ayJMTOpUH; MOHUMATh U
UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHAUBUAYaIbHOU pabOThI
Opv pelieHuH YYeOHBbIX MaTeMaTH4eCKUX 3aJad; MpPUHUMATh IeJib COBMECTHOM
JeSITENBHOCTH, TIAHUPOBATh OPraHU3allUI0 COBMECTHOM palOTHI, paclpenessTh BUIbI
paboTt, JoroBapuBaThCs, 00CYX)AaTh MPOLECC U pe3ybTaT paboThl, 0600IATE MHEHUS
HECKOJIBKUX JIFOJICH; Y4acTBOBaTh B IPYMIOBBIX Gopmax padboThl (00CykaeHHs, 0OMeH
MHCHHUSIMH, MO3TOBBIC IITYpPMbl M JIPYTHE), BBIMOJHATH CBOK 4YacTh pabOTBI U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTMMHU 4YI€HAMH KOMaH]Ibl, OLICHUBATh KaueCTBO
CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM YYACTHUKAMHU
B3aUMOJEHCTBHUS.

PerJIHT]/IBHBIe YHUBEPCAJTBbHBIC yqeﬁnble HeﬁCTBHH
Camoopranusanus:

CaMOCTOSTEIILHO COCTABJISITh TUIaH, aJITOPUTM PEIICHUs 3a7a4uu (WK ero 4acTh),
BBEIOMpATh CIIOCOO pemieHuss ¢ Y4ETOM HMEIONIUXCS PEeCYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH BapHAHTHI PEIICHUH C Y4ETOM
HOBOM nH(OpMaluu. CaMOKOHTPOJIb:

BJIQJIETh CIIOCOOAMM CAaMOTIPOBEPKH, CAMOKOHTPOJISI TIPOIECca U pe3ylibTara
pEIIeHNS MaTeMaTUYECKOH 3a/1a9u; IPEIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh
IpU PEIICHUH 3a/ladyd, BHOCHTH KOPPEKTHUBHI B JEATEIHLHOCTh Ha OCHOBE HOBBIX
O00CTOSITENBCTB, HAWACHHBIX OIMMOOK, BBIABICHHBIX TPYAHOCTEH; OIICHUBATH
COOTBETCTBHE pe3yJIbTaTa ACITeIbHOCTH TTOCTABICHHOMN EIH U
YCJIOBUSIM, OOBSICHATH TPUYMHBI JTOCTH)KCHHUS WJIM HEJOCTIKCHUS IIeTH, HaXOJHTh
OmMOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.
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NPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIE pe3yJbTaThl OCBOCHHMS POTPAMMBI 110 MaTEMATUKE MPEICTABIEHBI 110
rojaM oOyuyeHHUs B CIEAYIOLIUX pa3fenax MporpaMMbl B paMKaxX OTIEIbHBIX Y4EOHBIX
KypCOB: B 5—6 kjaccax — Kypca «MatemaTtuka», B /-9 kiaccax — KypcoB «Anredpa»,
«I"'eomeTpusa», «BeposTHOCTB U CTaTUCTUKAY.
®EJIEPAJIBHASI PABOYASA  ITPOT'PAMMA  YYEBHOI'O KYPCA
«MATEMATHKA» B 5-6 KIACCAX

HOACHUTEJIBHAA 3AIIMCKA

[TpuopuTeTHRIMU TIEIIMU 00 yUCHUSI MaTeMaTHKE B 5—6 Kilaccax SBISIOTCS:

IpoJOJDKEeHHE (POPMHUPOBAHUSA OCHOBHBIX MaTEMaTHYECKMX TMOHATHH (4HCITO,
BEJIMYWHA, TeoMeTpuyeckas ¢urypa), o0OeCHneUYHBaOIINUX MPEEMCTBEHHOCTh U
NEePCIEKTUBHOCTh ~ MaTEMAaTHYECKOTO  00pa3oBaHUsl  OOYYalOIIMXCS;,  pPa3BUTHE
WHTEJUICKTYaJbHbIX M TBOPYECKUX CIIOCOOHOCTEH 0Oydarommxcs, MO3HABATEIHHOM
AKTUBHOCTH, MCCJIEAOBATEIbCKUX YMEHHUH, HWHTEpeca K H3YyUYCHUID MaTeMaTHKH,
NOJIBE/IEHHE 00YJaIOIUXCs Ha JOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTeMaTHKW U OKpPYXKarolero mMupa; ¢popMupoBaHue (PyHKIIMOHATBHON
MaTEeMaTUYEeCKON TPaMOTHOCTH. YMEHHUS paclo3HaBaTb MaTeMaTHYECKHE OOBEKTHI B
pEaNbHBIX JKU3HEHHBIX CHUTYallMsX, MPUMEHSATh OCBOEHHBIE YMEHHS i1 pELICHUs
IPaKTUKO-OPUEHTUPOBAHHBIX 3aJa4, MHTEPIPETUPOBATH IOJIYUYECHHBIE PE3YJbTAThl U
OLIEHUBATh UX Ha COOTBETCTBUE MPAKTUUECKOW CUTYaIINH.

OcHOBHBIE JIMHUU COJIEP)KaHHS Kypca MaTreMaTMKd B 5—6 Kilaccax —
apudmMeTHyecKas U reoMeTpuyeckas, KOTOpble Pa3BUBAIOTCS MapajuIeNIbHO, KaXaas B
COOTBETCTBHH C COOCTBEHHOU JIOTMKOH, OJTHAKO, HE HE3aBUCHUMO OJHA OT JPYIroi, a B
TECHOM KOHTAaKT€ W B3aUMOJEUCTBUU. Takke B Kypce€ MaT€MAaTUKH MPOUCXOIAUT
3HAKOMCTBO C 3JIEMEHTaMU ajareOpbl U OMUCATEIbHON CTATUCTUKHU.

N3yuyenue apudmernueckoro Marepuania HAYMHAETCS CO CHUCTEMATH3allud |
Pa3BUTH 3HAHWN O HATypaJbHBIX YMCIIaX, MOJYyYEHHBIX Ha YPOBHE HAYAJILHOTO OOIIIETO
oOpazoBanus. Ilpm 95TOM COBEpIICHCTBOBAHWE BBIYUCIUTEIBHON TEXHUKH W
dbopMHupOBaHWE HOBBIX TEOPETHUECKMX 3HAHUM  COUYETAeTCI C  Pa3BUTHEM
BBIYUCIIUTEIBHON KYJbTYpbl, B YaCTHOCTH C OOyYEHHMEM NPOCTEUIINM mOpuémMam
NPUKUAKA M OLEHKHU PE3YyJIbTAaTOB BbIYUCICHUN. M3yueHHne HaTypaldbHBIX 4YHUCEI
MPOJIOJDKAETCS B 6 K1acce 3HAKOMCTBOM C HaYaIbHBIMH MMOHATUSMH TCOPUH JTSITUMOCTH.

Hauano uzyuenust 0ObIKHOBEHHBIX U JECATUUHBIX IPOOEi OTHECEHO K 5 Kiaccy. ITo
MIEPBbIN 3TAI B OCBOCHUH JIpo0eii, KOrja MpoOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU UJIESIMH,
MOHATUSAMU TeMbl. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOel B MOJIHOM 00bEME
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MPEAMIECTBYET M3YUCHHUIO NECATHUYHBIX NPoOeH, YTO IIeIecO00pa3sHO ¢ TOYKU 3PCHHUS
JIOTUKH W3JIOKCHHsI YHUCIIOBOM JIMHWW, KOTJa TMpaBWia JEHCTBUA C JECATUIHBIMH
JIpOoOSMU MOKHO 0OOCHOBATH YK€ H3BECTHBIMHU aJITOPUTMAMU BBITIOTHEHUS IEHCTBHHA C
OOBIKHOBEHHBIMU JIpOOSIMU. 3HAKOMCTBO C JIECATHUYHBIMH JPOOSMH PaACIIHPUT
BO3MOXHOCTH JUISI TOHUMaHUs OOYYAIOIIMMHKCS TPUKIATHOTO NPUMEHCHUS HOBOM
3aMKMCH MPU U3YUYCHUH JPYTUX MPEIMETOB M MPHU MPAKTUICCKOM HCIOJIb30BaHNU. K 6
KJIACCy OTHECEH BTOPOH 3TaIl B U3YUYCHHUH IPOOCH, T/Ie TPOUCXOIUT COBEPIICHCTBOBAHNE
HABBIKOB CPaBHECHHS W IMpeoOpa3oBaHMs ApOOCH, OCBOCHHE HOBBIX BBIYMCIUTEIBHBIX
QITOPUTMOB, OTTAYMBAHWE TCXHUKH BBIYUCIICHHWI, B TOM YHCJIC 3HAYCHHUH BBIPAKCHHI,
coJiepKalux M OOBIKHOBEHHBIC, M JIECATUYHBIC TPOOH, YCTAHOBJICHUE CBS3CH MEXIY
HUMH, pacCCMOTpPEHHE NPUEMOB pelIieHus 3agad Ha apodu. B Hawame 6 kiacca
IIPOUCXOJIUT 3HAKOMCTBO C TIOHATHEM IPOIICHTA.

OCO0OCHHOCTBIO M3YUYEHUS TIOJIOKUTEIBHBIX U OTPUIIATEIBHBIX YHUCEN SBJISETCS TO,
YTO OHHU TaKXe MOTYT paccMaTpuBaThCs B HECKOJbKO STamoB. B 6 kiacce B Hauaie
n3ydeHUs: TeMbl «Il0NOXUTENbHBIC W OTPHIATCIIBHBIC YHCIIa» BBIACISICTCS TOJATEMA
«Ilempie ymciia», B pamMKax KOTOPOH 3HAKOMCTBO C OTPHUIATCIBHBIMUA YHCIAMU |
JNCHCTBUSAMHU C TIOJIOKUTEIBHBIMU U OTPUIIATCILHBIMHU YHCIIAMU IMPOUCXOIUT HAa OCHOBE
COJIEPKAaTEeNIbHOTO TMOJX0Ja. JTO TMO3BOJISIET Ha JOCTYMHOM YpPOBHE IO3HAKOMUTH
oOy4Jaromuxcs MPaKTUYECKH CO BCEMH OCHOBHBIMH MOHSTUSMU TEMBI, B TOM YHCIIE U C
NpaBWJIaMM 3HAKOB  TPH BBINOJIHEHUM apudmernueckux pAeiicTBuil. M3ydeHue
paIlMOHAJIBHBIX YMCEN Ha 3TOM HE 3aKOHUUTCS, a OyIET MPOJI0JIKEHO B Kypce aireopsl 7
KJacca.

[Ipu oOydyeHHHM pEIIeHHI0 TEKCTOBBIX 3aJad B 5—6 Kiaccax MCIHOJIb3YIOTCS
apudmeTndeckue npuémsl perieHus. [Ipu orpaboTke BEIYMCIUTEIBHBIX HABBIKOB B 5—6
KJIaccax paccMaTpUBAIOTCSA TEKCTOBBIE 3a/1a4H CJIECIYIONINX BUIOB: 3a7a41 Ha JIBIXKCHHUE,
Ha YacTH, Ha MOKYIIKH, Ha paboTy U MPOU3BOAUTEIBHOCTh, HA MPOIEHTHI, HA OTHOIICHUS
u nponopuuu. OOydaroniuecss 3HaKOMSTCS ¢ TMpUEMaMU pelIeHUsl 3a1ad mnepedopom
BO3MOYKHBIX BapHaHTOB, y4aTcs paboTaTh ¢ MHpOpMalKen, MpecTaBiIeHHONW B (hopme
TaOIUI] WK JUarpaMM.

B mporpamme yueOGHOro kypca «MaremaTuka» MpeaycMOTpEeHO (GopMUpOBaHUE
MPOTIEIEBTUYECKUX alreOpanvecKux Mpe/cTaBleHnid. bykBa Kak CHMBOJ HEKOTOPOTO
9ycia B 3aBUCHUMOCTH OT MATEMAaTHYeCKOTr0 KOHTEKCTa BBOJUTCS IOCTEMEHHO.
bykBeHHass CHMBOJWKA IMIMPOKO WCTIOIB3YETCS TPEKIE BCETO IJs 3amucH OOIIUX
YTBEPKIICHUN U IPEIIOKEHUH, (POPMYJT, B YACTHOCTHU JJIS BEIYUCIICHUS T€OMETPUIECCKUX
BEJIMYHH, B KAYECTBE «3aMECTUTEIISI» YUCIIA.

B mporpamme yueOHOTO Kypca «MaremaThka» TPEACTABICHA HATJISTHAS
TeOMETpHSI, HANPABJICHHAS HA Pa3BUTHE OOPAa3HOTO MBIIMUICHHS, MPOCTPAHCTBEHHOTO
BOOOpaKeHUs, U300pa3UTENbHBIX YMEHUN. DTO Ba)KHBIM 3Tal B U3yYCHUU T€OMETPUH,
KOTOPBIN OCYIIECTBIISIETCS Ha HATJSIHO-TIPAKTHYECKOM YpOBHE, OMNHUpAeTCsl  Ha
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HarjasiHO-00pa3HOe  MBIIUICHHE  OOydaromuxcs.  bonbimas  podab  OTBOJAMTCS
MPAKTUUECKOMN JIEATEIIbHOCTH, OMBITY, SKCIIEPUMEHTY, MoJieupoBanuto. O0yyaroiuecs
3HAKOMSATCS ¢ TEOMETPUYCCKUMU (PUTYpaMU Ha TJIOCKOCTH M B TPOCTPAHCTBE, C X
MPOCTCUIITUMHU  KOH(PUTYpaIUsIMH, YydaTcs wu300paxkaTh WX Ha HEIMHOBAHHOH W
KJIeTUaToN Oymare, pacCMaTpHUBAIOT UX MpocTeiine cBoiicTBa. B mporiecce u3yueHus
HarJISHOM T€OMETpUM 3HAHUSI, MOJy4YeHHBIE OOYyYarOUIMMUCS HA YPOBHE HAYaJIbHOTO
oO1iero oOpa3oBaHus, CUCTEMATU3UPYIOTCS U PACIIUPSIIOTCS.

CornacHo yueOHOMY IJIaHy B 5—6 KJlaccax M3y4aeTcsi UHTErPUPOBAHHBIN MpeaMET
«MareMaTrKa», KOTOPBIH BKIIOYAaeT apuPMETUUCCKUNA MaTepual W HarJsIHYIO
TEOMETPHIO, a TaK)Ke MPOIEIECBTUUYECKUE CBEJACHUS U3 alareOphl, 2JIEMEHTHI JIOTUKUA U
Hayajia OMucaTeIbHON CTaTUCTUKHU.

OO6miee ynciio YacoB, PEKOMEHIOBAaHHBIX JIJI U3y4YeHUs MatemaTuku, — 340 yacos:
B 5 kimacce — 170 gyacos (5 yacos B Henenio), B 6 kaacce — 170 gacos (5 yacoB B HeeN0).
COJEP)KAHME OBYUEHMUSI

5 KIIACC HatypaJjbHble 4ncJIa ¥ HYJIb
Harypanprnoe wuucmo. Psg  warypaneHbix uuncen. Yucimo 0. H3oOpaxkenue
HATYpaTbHBIX YACEJI TOUKAMHU Ha KOOPIAUHATHOHN (YHCII0BO#) IPSIMOIi.

HOBI/IHI/IOHHEUI CHUCTCMAa  CUHCIICHHA. Pumckast HyMCpalnusa KakK IIpUMEp
H€HO3I/IIII/IOHHOI\/JI CHCTCMBI CUHCJICHHSI. ,HGCSITI/I‘IHaSI CHUCTCMaA CUUCIICHU:.

CpaBHeHHE HATypaJbHBIX YHCEN, CPAaBHEHHUE HATYpaJbHBIX YHCENT C HYJIEM.
CrniocoObl cpaBHeHusl. OKpyTrieHue HATypaIbHBIX YHCEIL.

CnoxeHue HaTypaJbHBIX YUCEJ, CBOMCTBO HYJIS IMpHU CIOXKEHUH. BhlunTaHue Kak
JeiicTBUEe, 00paTHOE CJIOKEHUIO. YMHOKEHUE HATypajbHBIX YHCEN, CBOMCTBA HYIA H
CAVHUIIBI TIPU YMHOXEHUH. JlemeHue Kak JeicTBHe, OOpaTHOE YMHOXEHHUIO.
KoMrmoneHTs! aeiicTBUl, CBA3b MeXay HUMHU. [IpoBepka pe3ynbrara apudMeTudecKoro
neiictBus. [lepeMecTUTEIBHOE W COYETATEeNbHOEC CBOMCTBA (3aKOHBI) CIIOXKCHHS U
YMHOXEHHUS, pacIpeIeIUTeILHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.

Hcnonb3oBanue OykB it 00O3HAYEHUS! HEM3BECTHOIO KOMIIOHEHTA W 3aluCH
CBOMCTB apu(PMETUUECKUX JACHCTBUH.

Jlenurenu v KpaTHBIC YHCIIA, PA3J0KEHUE HA MHOXKHTENU. [IpocThie U cocTaBHbIE
gucna. [lpu3naku neaumoctu Ha 2, 5, 10, 3, 9. /leneHue ¢ ocTaTkoMm.

CreneHb ¢ HaTypaJgbHBIM MOKa3aTejieM. 3alUCh YUCIA B BUIE CYMMBbl Pa3psIHBIX
CJIaracMbIX.

UucnoBoe BbIpakeHUE. BpluncieHHe 3HAYEHUM YKMCIIOBBIX BBIPAXKEHHM, MOPSIO0K
BBINOJIHEHUSI ACUCTBUU. VICIONBb30BaHME NPU BBIUHMCIECHUAX NEPEMECTUTEIBHOTO M
COYETATEIHLHOTO0 CBOWCTB (3aKOHOB) CIIOKCHHS M YMHOXXCHUS, PaCIpPeaCITUTSIIEHOTO
CBOWCTBA YMHOEHHUS.
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podu
[IpencraBnenne o apoOU Kak CrocoOe 3amucy 4acTh BelWyuHbl. OOBIKHOBEHHBIE

npobu. IlpaBunbHble W HempaBuibHbIE ApoOu. CMemaHHas ApoOb, MpEeACTaBICHHE
CMEIIaHHOW JpoOH B BUJE HENPABUIBLHOU JpOOM U BBIAECICHHE LIETON YacTH Yucia W3
HernpaBuwiIbHOU qpobu. M300paxenue npodeil ToukaMu Ha YuciaoBoi npssMoi. OCHOBHOE
cBoiicTBo apodu. Cokpamenue apooeit. [lpuegenue aApoOu kK HOBOMY 3HAMEHATEIIO.
CpaBHeHue qpo0eit.

CnoxxeHue W  BblUMTaHME JApoOeil. YMHOXEHue U JejieHue Jpo0eH,
B3aMMHOOOpaTHbIe ApoOu. HaxoxkeHrne yacTu 1eNoro 1 UejIoro mo ero YacTH.

Hecatuunas 3anuck apoOeit. IlpeacraBieHue JecsITUYHOM JApoOUM B  BUIE
0ObIKHOBEHHOH. M300pakeHune NecATUYHBIX ApoOei TOYKaMHU Ha YUCIOBOW MPSIMOM.
CpaBHeHUE JECATUYHBIX APOOECH.

ApudmeTrnyeckue IEHCTBUS C JACCATUYHBIMU JpoOsiMu. OKpyTriIeHUE NECATUIHBIX
TPOOEH.

Pemienne TeKCTOBBIX 337124

Pemiennie TekcTOBBIX 3a7a4 apupMeTHUUECKUM criocobom. PemieHue jormdyeckux
3ama4. Pemenne 3amau nepeGopoM BceX BOZMOXKHBIX BapuaHTOB. Mcronp30BaHue Mpu
peleHny 3a1a49 TabJIUIl U CXEM.

Pemenne 3agay, comepkamux 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIIMYUHBI. CKOPOCTD,
BpEMs, PACCTOSIHWE, II€HA, KOJIMYECTBO, CTOMMOCTh. EIWHHUIBI M3MEPEHHUS: MAaCCHI,
00béMa, 1IeHBI, PACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBA3b MEXKAY €IUHUIIAMH U3MEPEHUSI
KaKJIOM BEJIMYUHEIL.

Pemrenne oCHOBHBIX 3aJ1a4 Ha IPOOH.

IIpencraBiieHre TaHHBIX B BUAC TaOJIMII, CTOJOYATHIX JUATPAMM.

Harasinnas reomerpust

Harnsanueie npencraBienus o ¢urypax Ha TUIOCKOCTH: TOYKa, MpsMasi, OTPE30K,
JIy4, yToJ1, JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KpyT. YToi. [IpsiMmon, ocTpslid, Tynoun
Y Pa3BEPHYTHIN YIJIbI.

JlniHa oTpe3ka, METPUYECKUE E€IWHUIBI JUIMHBL J[TMHaA JIOMaHOM, NepumeTrp
MHOTI'OyToJIbHUKA. MI3MepeHune u MoCTpOCHUE yIJIOB C IOMOLIBIO TPAHCIIOPTHUPA.

Harnsanuele mnpencraBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
MPSIMOYTOJILHUK, KBaJIpaT, TPEYTOJIBHUK, O PABEHCTBE PUTYD.

N3o0paxkenne ¢uryp, B TOM umcie Ha Kietdarod Oymare. I[loctpoenwue
KOH(HUTYpalnii U3 9acTeu mpsAMOU, OKPY>KHOCTH Ha HEJTMHOBAaHHOM M KJIETYATOW Oymare.

Hcnonp3oBaHne CBOMCTB CTOPOH M YIJIOB MPSIMOYTOJIBHUKA, KBAIpATa.
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[Inomaae OpsSIMOYroJIbHUKA W MHOTI'OYTOJBHUKOB,  COCTaBJIEHHBIX u3
MPsIMOYTOJILHUKOB, B TOM UHncie (GUryp, u3o0paxEHHbIX Ha KiieTyaToi Oymare. EquHuib!
M3MEpPEHUs IIOIA N,

Harnsannele npencraBiieHHMs O MPOCTPAHCTBEHHBIX (UIypax: MHPSMOYTOJIbHBIHI
napajienenunes, Kyo, MHororpanHuku. M300pakeHne npocTelimx MHOTOTpaHHUKOB.
Pa3BépTku kyOa u napamnenenunena. Co3nanue Mojieeid MHOTOrpaHHUKOB (M3 Oymardy,
NPOBOJIOKH, IUIACTHJIMHA ©  Jpyrux wmarepuaioB). OO0bEM  MPSIMOYTOJIBHOTO
napajenenunena, kyoa. Enunuibsl uamMmepenus oobEéma.

6 KJIACC

HartypanbHblie yuciaa
ApudpmeTnyeckue JAEUCTBUS C MHOTO3HAYHBIMHU HATypaJbHBIMU  YHCIAMHU.

YwucrioBble BBIpAXKEHUS, MOPSIOK JICWCTBHH, MCIOJb30BaHHE CKOOOK. lcmoib3oBaHMe
NPH  BBIYUCICHUSAX TIEPEMECTUTCIIBHOTO W COYETATEIBHOTO CBOWCTB CIIOKCHHUS U
YMHOJKEHUS, PACIPEICIIUTEILHOTO CBOWCTBAa yMHOXKEHHUs. OKpyrieHUE HATypaJbHBIX
YHCell.

JlenuTenu ¥ KpaTHbIE YKCIa, HAMOOJIBIINN OOITUHN JeTUTENh 1 HAaUMEHbIIIee o01Iee
KpaTHoe. JleTuMOCTh CyMMBI U TIpou3BeieHus. [lereHne ¢ OCTaTKOM.
Apoou

OObIKHOBEeHHas1 ApoOb, OCHOBHOE CBOMCTBO JpOOH, COKpalleHue apooOeit.
CpaBHeHue W ynopsjgodnBaHue aApoOei. Permenue 3amay Ha HAXO0XKJACHUE YacTH  OT
IIEJI0T0 | 11eJIOTO 10 ero yacTu. J[poOHoe uncio Kak pe3ynbTat aenenus. [IpeacraBnenne
JNECATUYHON NpoOM B BHjE OOBIKHOBEHHOW APOOHM M BO3MOXKHOCTH IPEICTABIICHHS
OOBIKHOBEHHOM ApOOH B BHJIE JICCATUYHOM. [lecaTuanabie 1poOu 1 MeTpUUIecKasl cucrema
Mep. ApudMeTHdecKkre IACHCTBHS M YHCIOBBIC BBIPAKCHHS ¢ OOBIKHOBEHHBIMU U
JNECATHYHBIMH JIPOOSMH.

Otnomenue. Jlenenve B JaHHOM oTHOMIEeHUH. Macmtal, mponopius. [Ipumenenue
MNPOINOPIMK NPHU PEIICHUH 3a/1a4.

[TonsiTe mporeHTa. BpruncieHue MporieHTa OT BEJIWYHMHBI W BEIMYHUHBI IO €6
MPOIICHTY. BbIpakeHHe MPOIEHTOB ACCATHUYHBIMU ApoOsMu. Pemenue 3amay Ha
MPOIICHTHI. BhIpakeHNEe OTHOIICHUS BEJTUYHH B MPOIICHTAX.

IMonoxkuTENBbHBIE U OTPULATEIbHbIE YHCJIA
[TomoxxurenpHple W OTpUIlATENIbHBIE uKciaa. Llensle yucima. Monaynp 4ucia,

reoMeTpUYecKasi MHTepIpeTanus Moayis yncia. M3o0paxeHnue yrcen Ha KOOpAUHATHON
npsiMmoid. UucnoBsie npoMexxkyTku. CpaBHeHue uucen. ApudmeTudyeckue ACHCTBUS C
MOJIOKUTEIbHBIMU U OTPULIATEIbHBIMU YUCIIAMH.
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[IpsimoyroJyibHass cucTeMa KOOPAMHAT Ha IUIOCKOCTH. KoopAauHaThl TOYKM  Ha
IJIOCKOCTH, abcuucca U opauHara. llocTpoeHue Touek M (puryp Ha KOOpAMHATHOM
IUIOCKOCTH.

bykBeHHbIE BhIpaKeHHUS

[Ipumenenue OyKB AJid 3alMCH MaTeMaTHYECKUX BBIPAKEHUN M TMPEIOKEHUU.
CpoiictBa apupmMeTnyeckux JAecTBUN. DyKkBeHHbIE BBIPDAKEHHS M UYUCIOBBIC
IIOJICTAHOBKU. byKBEHHBIE pPaBEHCTBA, HAXOXKICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmyibl, GopMysbl MepUMETpa M IUIOMIAAMW MPSMOYTOJIbHUKA, KBajpara, 00bEémMa
napasuieienunena u Kyoa.

Pemmienne TeKCTOBBIX 327124
Pemienne TekcTOBBIX 3a7a4 apudmeTudeckuM crocobom. PerieHue normdeckux

3aia4. Pemmenue 3a1au nmepeGopoM BCeX BO3MOKHBIX BApUAHTOB.

Pemenue 3agady, conepkaimx 3aBUCUMOCTH, CBSA3BIBAIOIIMX BEJIUUUHBI: CKOPOCTH,
BpeMsl, pacCTOsTHUE, 1IeHa, KOJTUYECTBO, CTOUMOCTD, IPOU3BOAUTEIBLHOCTD, BpeMs, 00bEM
paboTel. EquHUIIBI MU3MEpEHUsI: MacChl, CTOUMOCTH, PACCTOSHHS, BPEMEHH, CKOPOCTH.
CBs3b MEXAY €AMHULIAMUA U3MEPEHUS KKI0U BETUYHHBI.

Pewienne 3amad, CBA3aHHBIX C OTHOILIEHHEM, MPOMOPIHUOHAIBHOCTHIO BEIUYUH,
NPOLIEHTAMU; pEIIeHNe OCHOBHBIX 33/1a4 Ha JPOOHU U MPOIEHTHI.

Ounenka © TpPUKHUIKA, OKpyrieHue pesynbrara. CocTaBiieHHEe OyKBEHHBIX
BBIPA)XEHUH T10 YCIOBUIO 3a7a4H.

[IpencraBnenre MAaHHBIX C TMOMOIIBIO Tabmui U auarpamMm. CronOuarbie
IUarpamMMbl. YTEHUE U MTOCTpoeHUE. UYTeHne KPYroBbIX IUarpaMm.

Harnsinnas reomerpust

Harnsanueie npencraBieHus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsMasi, OTPE30K,
Jyd, yroJj, JIOMaHasi, MHOTOYT'OJIbHHUK, YETBIPEXYTOJbHUK, TPEYTOJIbHUK, OKPYKHOCTH,
KpYT.

B3anmHOe pacnosioxkeHue ABYX NPSMBIX HA IUIOCKOCTH, MapajulesIbHbIE NPSMBbIE,
MEePIIEHAUKYJISIPHBIE ITpsAMBIE. MI3MepeHune pacCTOSHUM: MEXIY ABYMsI TOUKaMU, OT TOUKH
J10 TIPSIMOM, JUIMHA MApLIPyTa HA KBaAPATHOM CETKE.

N3MepeHne © TMOCTPOCHHE YIVIOB C IIOMOILIBKD TpaHCHopTupa. Buusl
TPEYTOJBLHUKOB. OCTPOYTOJIBHBIN, MPSIMOYTOIBHBINA, TYMOYTOJIbHBINA, PAaBHOOCIPEHHBIH,
PaBHOCTOPOHHUU. YETBIPEXYTOIBHUK, MPUMEPBI YETHIPEXYTOIBHUKOB. [ [psIMOyronbpHUK,
KBaJIpaT: WCIOJIb30BAaHUE CBOMCTB CTOPOH, VIJOB, nuaroHaneid. M3oOpaxkeHwue
reOMeTpUYeCKUX (GUTYp Ha HEITWHOBAaHHOM OyMare C WCIOJIb30BaHHEM ITUPKYJII,
JMHEWKH, yroiabHUKa, Tpancnoptupa. [loctpoeHus Ha kieTyaroi Oymare.

[lepumetp mHoroyrosibHuka. [loHsTHe mmomaaun QUrypsl, €IUHUILIBI U3MEPEHUS
mwomanu. [Ipubnmkénnoe uaMepenue miomaan Guryp, B TOM 4YUCJIE Ha KBaJpaTHOMU
cetke. [IpubnmxéHHoe u3MepeHre JIUHbI OKPY>KHOCTH, IIOIIAAN KpyTa.
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CummMmeTpusi: IeHTpaJIbHAas, OCEBasl U 3epKaJIbHAs CHMMETPHH.

[TocTpoeHne CUMMETPUYHBIX UTY.

Harnsaneie npencraBieHus: 0 NpOCTPAHCTBEHHBIX (PUTypax: mapajiesenumnen, Kyo,
npu3Ma, nupamua, KOHycC, MWIMHP, map u chepa. M3o0paxeHnre nmpocTpaHCTBEHHBIX
¢buryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, IIWIMHAPA U KoHyca. Co3aaHue Mojeei
MPOCTPAHCTBEHHBIX GUryp (M3 OyMaru, MpOBOJIOKH, TUNIACTHIIMHA U APYTUX MATECPHUAJIOB).

[lonsitTue o0O0BEMA, eauHUIBI U3MepeHUss o00bEMa. OOBEM NPSIMOYTOJIHHOTO
napasuienenurnesaa, Kyoa.

MNPEAMETHBIE PE3YJIbTATbBI
[IpenmeTHBIE peE3yIbTATBl OCBOCHHS NPOTPAMMBI yU4EOHOTO Kypca K KOHILY
oOydeHus B 5 kiacce: Unca v BoIuncjaeHUs

[TorMaTh W TPABWIBHO YHOTPEOIATh TEPMHUHBI, CBS3aHHBIC C HATypaJbHBIMH
YHUCJIaMH, OOBIKHOBCHHBIMH U JICCATUIHBIMU JIPOOSIMHU.

CpaBHUBaTh M YIOPSAAOYMBATH HATypPaJIbHBIC YHUCIIA, CPABHHBATh B MPOCTECHUINX
CITydasiX OOBIKHOBEHHBIC IPOOH, ECATUIHBIC TPOOH.

COOTHOCHTh TOUKY Ha KOOPJAMHATHOM (YUCIOBOM) MPSIMO C COOTBETCTBYIOILIUM €i
YHCIIOM W M300pakaTh HATypalbHBbIC YKCIA TOYKAMH HAa KOOPAWHATHOHN (YHCIIOBOA)
PSAMOM.

BoimonHATs  apudMeTHUecKue JIeWCTBHUS C HATypajJbHBIMU  YHCIIAMH, C
OOBIKHOBEHHBIMHU JIPOOSIMHU B MPOCTEUIITNX CITydasX.

BrITONHATE POBEPKY, NPUKUAKY Pe3yabTaTa BEIYUCICHUH.

OxpyTasTh HATypadbHbIE YUCTIA.

Pelnenne TeKCTOBBIX 32724
Pemarp TekcTOBBIE 3amaud  apuPMETHYECKUM CIIOCOOOM H € ITOMOIIBIO
OpraHW30BaHHOI'O0 KOHEYHOTO Iepedopa BCEX BO3MOKHBIX BAPUAHTOB.

Pemate 3agaum, conepxamye 3aBUCUMOCTH, CBS3BIBAIOIIME BEJIUYUHBI. CKOPOCTH,
BpEMsI, PaCCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCT.

Hcnonb30BaTh KpaTKHE 3alUCH, CXEMBbI, TaOIWIbI, 0003HAYCHUS TPH PEHICHUU
3a7a4.

[Tonp30BaTbCsd OCHOBHBIMHM €IWHUIIAMHA W3MEPEHHUS. LEHBI, MACChl, PAaCCTOSHUS,
BPEMEHHU, CKOPOCTH, BBIPAYKATh OJIHU €IMHULIBI BEJIMYMHBI YEPE3 IPYTHE.

W3BnekaTs, aHANMM3UPOBATh, OIEHWBATH HMH(POPMAIIUIO, TPEACTABICHHYIO B
Tabynile, Ha CTOJIOYATON AMarpaMMme, MHTEPHPETUPOBATH MPEACTABICHHBIC aHHBIC,
WCIMOJIb30BATh JAHHBIE IPU PEIIEHUH 3a]1a4.
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Harusanas reomerpus
ITonp30BaThCA TEOMETPUUYECKUMU MTOHATUAMU: TOUKA, IIPsAMasi, OTPE30K, JIyY, yroJl,
MHOT'OYT'OJIBHUK, OKPYKHOCTb, KPYT.

[IpuBonuTh mnpuUMeEpbl OOBEKTOB OKPYXKAIOIIETO MHUpPa, HMEUMX QopMy
M3YYEHHBIX T€OMETPUUECKUX PUTYD.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yIJIaMH. BEpPIIMHA CTOPOHA, C
MHOTOYTOJIbHUKAMH. YTOJI, BEpIIMHA, CTOPOHA, MHUAroHallb, C OKPYKHOCTBIO. pagauyc,
TUaMETp, EeHTP.

N300pakaTh W3y4YCHHBIC TEOMETPUUYCCKHUE (GUTYPHI HA HEIIMHOBAHHOW M KJIETYATOM
OyMare ¢ IOMOIIBIO TUPKYJIS U JIMHCHUKH.

HaxomuTe JIWHBI OTPE3KOB HEMOCPEACTBCHHBIM HM3MEPCHHEM C  ITOMOIIBIO
JUHEHKH, CTPOUTH OTPE3KH 3aJaHHOW JITMHBI; CTPOUTH OKPY>KHOCTB 33JJaHHOTO pajinyca.

Hcnonb30BaTh CBOWCTBA CTOPOH M YIJIOB MPSMOYTOJIBHMKA, KBajapaTa IS WX
NIOCTPOCHMS, BRIYUCIICHUS TUTOIAHM M IIEpUMETpa.

Berauciares  mepuMeTp M IUIOIIAAbh KBajapaTa, NPSAMOYroJibHHMKa, (QUTYp,
COCTAaBJICHHBIX U3 MPSMOYTOJIBHUKOB, B TOM YHCIIC GUTYP, N300paKEHHBIX HA KIIETYATON
Oymare.

[Tonb30BaThCsi OCHOBHBIMH METPHUYECKUMHU CIUHHUIIAMH HW3MEPCHHS JIJTUHBI,
TUTOIIA !, BBIPAXKATh OJIHU SIMHHIIBI BEJIMUUHBI Yepe3 IPYTHE.

Pacno3naBath mapamienenumnesn, KyO, HCIONB30BaTh TEPMUHOJIOTHUIO: BEPIIMHA,
pedpo rpaHb, U3MEPEHUS, HAXOAUTh U3MEPCHHUS TTapajuieNienurneaa, Kyoa.

Beraucnare 00BEM  KyOa, mnapauieNenunenaa Mo  3aJaHHBIM  M3MEPCHHSIM,
MI0JIB30BAThC €AUHUIIAMH U3MEPEHUS 00bEMa.

Pemiate HecnoXHBIC 3aJa4n Ha HU3MCPCHHUC TI'COMCTPHYCCKHX BCIIMYNH B
IMPAKTUYICCKUX CUTYAlIUAX.

[IpeameTHBIe pe3yiabTaThl OCBOCHHUS IPOrpaMMbl YYeOHOrO Kypca K KOHITY
oOyueHus B 6 kjaacce: Uncja u BbIYMCJIEeHUS

3HaTh W TMOHUMAThb TEPMHUHBI, CBSI3aHHBIE C PA3IUYHBIMU BHUJIAMH YHUCET U
Croco0aMu WX 3aluCH, MEePexXoauTh (€CI 3TO BO3MOXKHO) OT OJHOW (DOPMBI 3aIich
4yucia K Apyromu.

CpaBHUBATH U YIIOPSIOYMBATH IIENIBIE YHCIIa, OOBIKHOBEHHBIC U IECSITHYHBIE TPOOH,
CPaBHMBATH YUCJIA OJHOTO U Pa3HBIX 3HAKOB.

BrImionTHATH, coueTas yCTHbIE U MUCbMEHHBIC TPUEMBI, apu(METUIECKHUE TCUCTBUS
C HATYpaJbHBIMM U UEIbIMU YHUCJIaMH, OOBIKHOBEHHBIMU U JACCATUUHBIMU IPOOSIMHU,
MOJIOKUTEIbHBIMU U OTPULIATEIbHBIMU YUCIIAMH.
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BrraucnaTh 3Ha4YE€HUSA YHCIOBBIX BBIPAXKCHUM, BBIIOIHATH NPUKUAKY U OLICHKY
pe3ynbTara BBIYUCICHUM, BBINOJIHATH NPEOOPA30BaHUS YHUCIOBBIX BBIPAKEHHN  Ha
OCHOBE CBOMCTB apu(hMETHUECKUX JEHCTBU.

COOTHOCUTH TOUKY Ha KOOPAMHATHOM NPSIMOM C COOTBETCTBYIOLIUM €l YUCIOM U
M300paXkaTh YUCJIa TOYKAMU HA KOOPJAMHATHON NPSIMOM, HAXOIUTh MOAYJIb YHCIIA.

COOTHOCUTPH TOYKH B IPSIMOYTOJIBHOM CUCTEME KOOPJIMHAT C KOOPAMHATAMH ITOU
TOYKH.

OKpyTasTh 1LeNble Yucia U JIeCATUYHbIE APOOH, HAXOIUTh MPUOTMKEHUS UYUCE].
YucsioBbie 1 0yKBEHHbIE BHIPAKCHUSA

Ilonumate u y1'[0Tp€6J'I$ITB TCPMHHBI, CBA3AHHLIC C 3aIllMCbIO CTCIICHU YHMCJIA,
HaXOIUThb KBaJApaT U Ky6 Yuciia, BbIYUCIIATH 3HAYCHHA YHUCIIOBBIX BBIpEDKCHPIfI,
COACpIKaIUX CTCIICHU.

Ilonn30BaThes IMPpU3HaKaMM1 JCIIMMOCTH, PACKIIAAbIBATHL HATYPAJIIbHBIC YMCJIa Ha
IMPOCTHIC MHOXHUTCIIN.

Ilonwn30BaThCs MaCIIITa6OM, COCTABJIATH ITPOIIOPUHH U OTHOIICHMUA.

Hcnone3oBaTh 6YKBBI JIIA 0003HAUYCHHUS YHCEI IIpu 3alliuCu MAaTCMATUYCCKUX
BI)Ipa}KeHI/If/II, COCTaBJIATH 6YKB€HHBI€ BBIPpAKCHUA U (1)0pMy.]'IBI, HaXO0IUTb 3HAYCHMHI
6YKBCHHI>IX BLIpa}KeHI/If/II, OCYHICCTBIIAA H€06XOI[I/IMLIG IMOACTaHOBKHU U Hp€O6p330BaHI/I5[.
HaXO,III/ITI) HEW3BECTHBIM KOMIIOHEHT PaBCHCTBA.

Pemienue TeKCTOBBIX 3a1a4

Pemate MHOTOIIArOBBIE TEKCTOBBIE 33791 apU(PMETHISCKUM CIIOCOOOM.

Pemarp 3amauu, cBsS3aHHBIE C OTHOIIEHWEM, IMPOMOPIHUOHATHLHOCTHIO BEJIMYMH,
NPOIICHTaMH, PEIIaTh TPU OCHOBHBIC 33]1a4 HA JPOOU U MPOIICHTHI.

Pemarp 3amaum, comeprkaiiue 3aBUCUMOCTH, CBS3BIBAIOIINE BEIMUHUHBI. CKOPOCTH,
BpeMs, pPACCTOSHME, II€HA, KOJMYECTBO, CTOMMOCTH, MPOU3BOJIUTEIHLHOCTH, BpEMS,
o0béMa paboThl, WCHONB3YS AapUPMETHUYECKUE JCUCTBHS, OIEHKY, MPUKUIKY,
MOJIb30BATHCS EAMHUIIAMHU U3MEPEHHSI COOTBETCTBYIONIUX BEIIMYUH.

CocTaBnsiTh OYKBEHHBIE BBIPAKEHUS M0 YCIOBUIO 33/1aUH.

N3BnekaTs nHPOpMAIINIO, IPEICTABICHHYIO B TA0IUIAX, HA TUHEHHON, CTOIO0YaTOM
WIM  KPYroBOM  jAmarpaMMmax, WHTEPIPETUPOBATh  MPEACTABJICHHBIC JaHHBIC,
MCIIOJIb30BaTh JJAHHBIC TP PEIICHUN 3a]1a4.

[IpeacraBnare WHGOPMAIMIO C TIOMOINBIO TaONHIl, JMHCHHONW M CTOJIOYATOMN
Jrarpamm.
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Harnsianas reomerpus

[IpuBonuTh mnpuUMeEpbl OOBEKTOB OKPYXKAIOIIEr0 MHUpa, HMEUMX QopMy
M3YYEHHBIX T€OMETPUUECKHUX MIIOCKUX U MPOCTPAHCTBEHHBIX (PUTYP, IPUMEPHI PaBHBIX U
CUMMETPHUYHBIX QUTYD.

N300paxkaTh ¢ MOMOIIbIO LUPKYJISl, JIMHEWKH, TPAHCIIOPTHPA Ha HETMHOBAHHON U
KJIeT4aTol OyMare M3y4yeHHbIE IUIOCKHE T'€OMETpUYecKhe (Urypbl U KOHPUTypalu,
CUMMETPHUYHBIE PUTYPBHI.

[lonb30BaThCA TEOMETPUUYECKUMHU TMOHSTHUSIMU: PAaBEHCTBO (UTyp, CUMMETpHS,
UCIIOJI30BATh TEPMMHOJIOTHIO, CBSI3aHHYK0 C CHUMMETPUEH: OCh CUMMETPHUH, LIEHTP
CUMMETPHH.

HaxonuTe BEIMYMHBI YTII0B U3MEPEHUEM C IOMOLIBIO TPAHCIIOPTUPA, CTPOUTH YIJIbI
3aIaHHOM BEJIMYMHBI, IOJIB30BATHCSA MPHU PELUICHUM 3aJad TpagyCHOM MEpoil yIioB,
pacro3HaBaTh Ha YEPTEKAX OCTPBIN, IPAMOU, pa3BEPHYTHIN U TYIION YIIBL.

BeluncnsaTe JOuHY JIOMaHOM, TI€PUMETP MHOTOYTOJbHHMKA, [OJb30BATHCS
€AUHULAMH WU3MEPEHHUs JUIMHBI, BbIpa)kaTh OJIHM E€IWHHUIIBI U3MEPEHMS [JIMHBI Yepe3
Ipyrue.

HaxonuTp, HCnonb3yss 4epTEXHbIE WHCTPYMEHTBI, PACCTOSAHUS. MEXKAY ABYMS
TOYKaMH, OT TOYKH J0 NPAMOH, IINHY IIyTH HA KBAaIPaTHOMN CETKE.

Bbruncasate ninomaas GUryp, COCTaBIEHHBIX U3 NPSIMOYTOJIbHUKOB, UCIOIb30BaTh
pazOueHne Ha NpPSAMOYTOJbHUKH, Ha paBHble (UIyphl, JOCTpauBaHHE 10
IPSMOYTOJIbHUKA, II0Jb30BaTbC OCHOBHBIMHU E€IWHULIAMU HU3MEPEHMsS IUIOLIAIH,
BBIPAKATh OJTHU €IMHULIBI U3MEPEHU IUIOIIAH Yepe3 APYTHE.

Pacno3HaBaTh Ha MOJENSIX U H300paKEHUSX MUPaMHIy, KOHYC, IMJIMHP,
UCMOJIb30BaTh TEPMUHOJIOTHUIO: BEPIINHA, peOpO, TpaHb, OCHOBaHME, PA3BEPTKA.

N3o00paxaTh Ha KIeTYaTOM OyMare MpsMOYTOJIBHBIN MapajiieIeTuIe].

Bbruncasate 00bEM  MPSAMOYTONBHOIO Hapajuienenunena, Ky0a, IOJIb30BaThCs
OCHOBHBIMHU €MHULIAMU U3MEPEHUS 00BbEMA;

Pemlare HecnokHBIE 3aa4M Ha HAXOXKJICHHE TE€OMETPUYECKMX BEIMYUMH B
IIPAKTUYECKUX CUTYyaLHAX.
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HaunmenoBanue pasnena
(TembI) Kypca

KomnnuecTBO
4acoB

OCHOBHOE

COACPIKaHUC

OcHOBHEIC BHUABI ACATCIIBHOCTU 06yqa}omnxc;1
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HarypanbHeie yncana.

JIeficTBUSA C HATypaJlbHBIMHU

qucCjiaMu

38

JlecsaTuyHas cuctema
cuucieHus. Psan
HaTypaJbHBIX YHCEIL.
Harypanbneii psa.
Yucmo 0.
Harypanbneie uncna
Ha KOOPJAMHATHOMN
IIPSIMOM.
CpaBHeHue,
OKpYTJICHUE
HaTypaJbHbIX
YHCEJL.
ApudmeTndeckue
JICUCTBUA C
HATypaIbHBIMU
yrciamMu. CBoHCcTBa
HYJISL IPU CIIOKEHUH
Y YMHOXCHUH,
CBOMCTBA €IUHUIIBI
IIPA YMHOXCHUHU.

YuraTh, 3alIUCHIBATH, CPABHUBATH HATYpaJIbHbBIE YHCIIA,
npeaIaraTb U 00CyK1aTh coco0bl YIIOPSAOYNBAHUS YUCEN.
H3006pakaTh KOOPJUHATHYIO IPSIMYIO, 0TMeYaTh YHUCIIA
TOYKaMH Ha KOOPAMHATHOU MPSAMOMN, HAXOAUTb KOOPUHATHI
TOYKHU.

HccaenoBathb cBoiicTBa HaTypanbHOTO psiaa, uncen O m 1 mpu
CJIOKEHUU U YMHOXEHUU.

Hcnoab3oBaTh NpaBUIIO OKPYTIICHUS HATYPAJIbHBIX YHCET.
BoInoHATH apupMeTHYecKue 1eiCTBUA C

HATypaJbHBIMH YKCIAMU, BBIYHCIASATH 3HAUCHHS YHCITOBBIX
BBIpOXXEHUN CO CKOOKaMH 1 0€3 CKOOOK.

3anuchIBaTh NMPOU3BEICHNUE B BUJIC CTETICHH, YNTATH
CTETICHH, HCIMOJIb30BaTh TEPMUHOJIOTHI0 (OCHOBAHUE,
1I0Ka3aTesb), BBIYHCIATH 3HAYEeHUsl CTCIICHEH. BhINOIHATH
NMPUKUIKY U OLEHKY 3HAYCHUN YUCIIOBBIX BBIPAXKECHUM,
npeniaraTh ¥ IPMMeHSITh NPUEMBI IPOBEPKHU
BBIYMCIICHUM.

HUcnonb30BaTh NpU BBIYUCIACHHUAX MEPEMECTUTEIBHOE U
COYETAaTEJIbHOE  CBOWCTBA  CIIOXKEHUS WU YMHOYKCHUS,
pacupeaenuTeNbHOE CBOMCTBO YMHOXEHUS; (DOPMYJTHPOBATH
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IIepemecturensHoe
1 COYETATEIIbHOE
CBOMCTBA CIIOKCHUS
U YMHOXKECHHUS,
pacnpeaenuTeIbHOe
CBOMCTBO
YMHOXKEHUS.
Jleaurenu n
KpaTHBIE YUCIIA,
pa3iioKeHue yncia
Ha MHOXKHUTEJIIH.
Jlenenune ¢
octatkoMm. IIpocTeie
1 COCTaBHBIC YHCIIA.
[Ipu3naku
JIEJIMMOCTH Ha 2, 5,
10, 3, 9.

CreneHs ¢
HaTypaJbHbIM
IOKa3aTeJIeM.
YucnoBsie
BBIPAYKCHMUS,
MOPAJIOK JICUCTBUM.
Penienre T€KCTOBBIX
3ajJla4y Ha BCe
apupMeTHIeCcKue

U IPUMEHSATH NPaBUJIa IpeoOpa3oBaHUs YUCIOBBIX
BBIPAKEHUI Ha OCHOBE CBOMCTB apu(PMETUUECKUX JIEHCTBUA.
HccaenoBath 4iCIOBbIE 3aKOHOMEPHOCTH, BBIABUIATh M
000CHOBBIBATH THIIOTE3bI, GOPMYIMPOBATH 00001ICHUS 1
BBIBO/IBI 110 PE3YyJIbTaTaM NPOBEAEHHOTO UCCIEIOBAHHS.
@opmMyJIMpPOBATH ONpeeeHUs ICTUTENS U KPaTHOTO,
HA3bIBaTh JEIUTENN U KPATHBIE YUCIA; pACIIO3HABATDH
IIPOCTHIE U COCTaBHBIE UKCiia; GOPMYIHPOBATH U
NPUMEHSITh NPU3HAKH JICTUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHSATH AJITOPUTM PA3JIOKEHUS YHCIIa Ha TIPOCTHIE
MHOUTENIN; HAXOAUTb OCTaTKU OT JEJIEHUS U HEMOJIHOE
YacTHOE.

Pacno3HaBaTh NCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS O
HaTypaJIbHBIX YUCJIaX, HPUBOAUTH MPUMeEPHI U
KOHTPIIPUMEPHI, CTPOUTH BbICKA3BIBAHMUS U OTPUIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHCEI.
KoHcTpynpoBaTh MaTeMaTH4YeCKUE NPEJIOKEHUA C
IIOMOILBIO CBA30K «H», KUJIU», ECIH..., TO...». Pemarsb
TEKCTOBBIE 3a]1a4l apUPMETHIECKUM CITIOCOOOM,
HCIO0/1b30BaTh 3aBHCUMOCTH MEXAY BEIMYMHAMU
(ckopocTh, BpeMsi, pacCTOSTHUE; [IeHa, KOJIMYECTBO, CTOUMOCTh
¥ JIp.): aHAJTU3UPOBATH 1 OCMBICJIMBATDH TEKCT 3371a4H,
nepegopMyJIMPOBaTh YCIOBHE, M3BJIEKATh HEOOXOAMMBIE
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JAHHBIE, YCTAHABJIMBATDH 3aBUCUMOCTH MEXy BEIUYMHAMH,
CTPOMTB JIOTHYECKYIO LIENOYKY PACCYKICHUM.
MoaeaupoBaTth X0 pelIEHN 3a]a4y C TOMOIIBIO PUCYHKA,
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JICUCTBUS, Ha
JIBIDKCHHUE U

HNOKYITKH

CXEMBI, TAOJIUIIEL.

IIpuBoauTH, pa30UpPaTh, OLEHUBATH PA3TUYHBIC PEIICHUS,
3aMUCH PEeIIeHUH TeKCTOBBIX 3a/1ad.

Kputuyecku oueHuBaTh MOJYYCHHBIN pe3ybTarT,
OCYIIECTBJISITh CAMOKOHTPOJIb, IPOBEPSISl OTBET Ha
COOTBETCTBHE YCIOBUIO, HAXOAUTh OIINOKHU.

PemaTth 3a/1auu ¢ MOMOIIBIO TIEpebOpa BCEX BO3MOKHBIX

BApPHAHTOB.

3HAKOMUTBHCH € UCTOPHEN Pa3BUTHUS ApUPMETUKH
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Harnsannas reometpus.

JIuHuM Ha TJIOCKOCTH

Touka, nipsimas,
OTPE30K, JIyY.
Jlomanas.
N3smepenune ninuHbl
OTpE3Ka,
METPUYECKUE
CJIMHUIIBI
WU3MEPEHHUS JJTUHBI.

OKpyX HOCTb U KpPYT.

[IpakTnueckas
pabota
«IlocTpoenue y3opa
U3 OKPYKHOCTEN».
VYroa. [Ipsimoi,
OCTpBIH, TYIIOU U
Pa3BEPHYTHIN YTJIBL.

H3mepenue yrios.

Pacno3HaBaTh Ha yepTekax, pUCyHKaX, ONUCHIBATD,
UCIIOJIb3Ysl TEPMHUHOJIOTHIO, U M300pakKaTh C IOMOIIBIO
YepTEKHBIX MHCTPYMEHTOB: TOUKY, MPAMYIO, OTPE30K, JyY,
yroJ1, JIOMaHyl0, OKPY’KHOCTb.

Pacno3HaBaTh, NPUBOAUTH NMPUMeEPbI O0BEKTOB PEAIBHOTO
MHUpa, UMEIOIUX (POopMy HM3yUYEHHBIX (UTYDP, OLIEHUBATH UX
JIMHEWHbIE Pa3Mephl.

Hcnoab30BaTh JIMHEHKY U TPAHCIIOPTUP KAK HHCTPYMEHTHI
JUTSL TIOCTPOCHHUS M UBMEPEHUS: M3MEPATH JIJIMHY OTpe3Ka,
BEJIMUMHY YTJIa; CTPOUTH OTPE30K 3aJJaHHOM JJIUHBI, yToJ,
3aIaHHOU BEJIMYUHBI, OTKJIAJAbIBATH LINPKYJIEM PaBHbIE
OTPE3KH, CTPOMTH OKPYKHOCTb 3aJaHHOIO pajguyca.
N306paxkath KOHGUTYpAIIUK TEOMETPUUYECKUX QUTYD U3
OTPE3KOB, OKPYKHOCTEHN, UX YACTEN HA HEJTMHOBAHHOMU U
KJIETYaTON Oymare; mpeajiaratb, ONUCHLIBATH U

00CY:KIaTh CIOCOOBI, ATTOPUTMBI ITIOCTPOCHMUS.

Pacno3HaBaTh 1 H300pakaTh HA HEJIMHOBAHHOU U
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[IpakTuueckas
pabota
«ITocTpoenue

YIIIOB»

KJIeT4aTol Oymare mnpsMOM, OCTPBIA, TYIOH, pa3BEPHYTHIH
YIJIBl; CPABHUBATH YTJIbL.

BbpI4uCAATH JUIMHBI OTPE3KOB, JTOMAHBIX.

IloHuMAaTh U MCIIOJIB30BATH NPHU PELICHUH 32124
3aBMCHMOCTH MEXIY €IUHUIAMUA METPUUECKON CUCTEMBI
Mep; 3HAKOMHUTBCH C HEMETPUUYECKUMU CUCTEMaMU Mep;
BbIPAKATh JUIMHY B PA3JIMYHbIX €AUHULIAX U3MEPEHUS.
HccaenoBath Gpurypsl 1 KOHQUTypaLMH, UCTIONB3YS

1(POBBIE PECYPCHI
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OOBIKHOBEHHBIE 1POOHU

55

Hpo6s. [IpaBunbHbIE
Y HETIPABUIIHHBIC
npobu. OCHOBHOE
CBOMCTBO ApOOH.
CpaBHeHue npo0ei.
Cnoxenue u
BBIYUTAHUC
O0OBIKHOBEHHBIX
npobeit. CMemanHas
Tpo0b. YMHOXKEHUE
U JICIICHHE
OOBIKHOBEHHBIX
npo0eii;
B3aMMHOOOpAaTHbIE
npobu. Pemenue
TEKCTOBBIX 3a/1a4,
CoJIep KaIluX APOOH.
OcHOBHbIE

MopeaupoBaTthb B rpaduecKoi, mpeaMeTHou popme, c
MIOMOIIIbI0 KOMIIBIOTEPA IMOHATHUS U CBOWCTBA, CBSI3aHHBIE

¢ OOBIKHOBEHHOH JPOOBIO.

YuTaTh M 3aNIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE 1pO0OH,
npeaIaraTb, OOOCHOBBIBATHL M 00CYXKAaThb CIHOCOOBI
yIOPSAI0UMBAHUS APOOEH.

HN306paxkaTh 0OBIKHOBEHHBIE IPOOU TOUKAMU Ha
KOOPJAMHATHOMN NPSIMOM; HCMOJIb30BATh KOOPJAUHATHYIO
IPSIMYIO J1JII CPaBHEHUS IpOOeH.

@opmMyJIHpPOBATH, 3aIUCHIBATH € MOMOLIBIO 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH Ipo0H; HCIOJIbB30BATH OCHOBHOE
CBOMCTBO ApoOU I COKpalleHus: ApoOel U MpUBEICHUS
IpoOu K HOBOMY 3HaMEHATEIIIO.

IIpeacTraBasiTh CMEIIaHHYIO IPOOh B BHJIC HEMTPABUILHON

U BBIJCJISTH LETYI0 YaCTh YUCIIA U3 HENIPaBUIbHON ApOOH.
BoinosHaTs apudMeTndecKne 1ecTBUsl C
O0OBIKHOBEHHBIMHU JIPOOSIMU; MPUMEHSITh CBOMCTBA
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3a/1a4d Ha IpooOH. apuMeTHUUECKUX JACHUCTBUM I pallMOHATIM3AI[UN
lpumenenune Oyks BBIYMCIICHUM.
UL 3atcH BbINOJHATL NPUKUAKY H OLUEHKY PE3ylIbTaTa BBHIYHCICHHMI;
MaTeMaTUYECKUX .. .

. npeniaraTh ¥ IPUMEHSITh MPUEMBI POBEPKHU BBIYHMCIICHUN.
BBIPOKCHUN U . .

. IIpoBoauTH HCCIeAOBAHUSA CBOWCTB JpoOeid, onupasch Ha

peI0KEeHU N

YUCIIOBBIC JKCIIEPUMEHTHI (B TOM UHCJIE C TOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh UCTHHHBIC U JIOKHBIC BHICKA3BIBAHHS O
Apo0sX, MPUBOIUTH MPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHMS U OTPHUIIAHUS BHICKA3bIBAHHIA.

PemaTth TEKCTOBBIC 331a4H, COACPXKAIINE NPOOHbIC JaHHbIC, 1
3a/1a4M Ha HAXOXKJACHHE YaCTH LEJIOr0 U EJIOrO MO ero YacTH;

BBISIBJISAITH UX CXOACTBA U Pa3inumsl.
MoaeaupoBaTh X0/ peIICHUS 3a]]a4 C TTIOMOIIBIO PUCYHKA,

CXEMBI, TAOJIUIIEL.
IIpuBoauTH, Pa30MpaTh, ONEHUBATDH PA3IMYHBIC PEIICHUS,
3aIUCH PEIICHUN TEKCTOBBIX 3aa4.

Kpurnuyecku oueHUBaTh MOJYYCHHBIN
pe3yJIbTaT, OCYIIECTBIISITH CAMOKOHTPOJI,
IIPOBEPSASI OTBET HA COOTBETCTBUE YCIIOBUIO,
HAXOAUTb OMMUOKN. 3HAKOMHUTHCS € UCTOPHUEI
pa3BUTHS apuPMETHKA
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Harnsannas reometpus.
MHOTrOyroJabHUKH

MHOTOyroJabHUKH.
YeThIpEXYTronbHHUK,
IIPSAMOYTOJIbHUK,
KBaJpar.
[IpakTuueckas

OnuceIBaTh, MCNOJIb3YS! TEPMHHOJIOIHIO, H300paKaTh C
MIOMOIIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJIETUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoauTH NpHUMepPbI OOHEKTOB PEATTBHOTO MUPA, UMEIOIIUX
(GbopMy MHOTOYroJIbHUKA, TPSIMOYTOJIbHUKA, KBaIpaTa,
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pabota
«ITocTpoeHnue
IPSMOYTOJIbHUKA
C 3aIaHHBIMHU
CTOPOHAaMH Ha
HEJIMHOBAHHOU
Oymare».
TpeyroabHuK.
IInmomans u
nepuMeTp
NPSAMOYTOJIbHUKA
151
MHOT'OYTOJIBHUKOB,
COCTaBJICHHBIX U3
IIPSIMOYTOJIBHUKOB,
€UHHULIBI
VU3MEpPEHUS
IJIOIIAH.
[lepumetp
MHOI'OYTI'OJIbHUKA

TPEYroJbHUKA, OUEHUBATH UX JINHEWHBIEC PA3MEPHI.
BbIYHCIATH. IEPUMETP TPEYTOJbHUKA, TPSIMOYTOJIBHUKA,
MHOTOYTOJIbHUKA; IUIOLIAb MPSAMOYTOJIbHUKA, KBaIpaTa.
HN300paxaTh OCTPOYTOJbHbBIE, IPSIMOYTOJIBHBIE U
TYIOYTOJIbHBIE TPEYT OJIbHUKHU.

CTpouthb Ha HEJTMHOBAHHOM M KJIeTYaTOM OymMare KBajpatT U
MPAMOYTOJIBHUK C 3aJJaHHBIMU JUIMHAMU CTOPOH.
HccaenoBatb CBOMCTBA IPAMOYTOJIbHUKA, KBaApaTa MyTEM
AKCTICPUMEHTA, HAOIIOICHUSI, U3MEPEHHS, MOJICIUPOBAHMS,
CpaBHUBATh CBOMCTBA KBaJ[paTa U MPSIMOYTOJIbHUKA.
KoncTpyupoBath MaTeMaTH4ecKHUe MPEATI0KEHUS C
MOMOIIIBIO CBSI30K «HEKOTOPBIN», «J11000i». Pacno3HaBaTh
VICTUHHBIE U JIOKHBIE BBICKAa3bIBAHUS O MHOI'OYTOJIbBHUKAX,
NPUBOJAUTH NPUMeEPbI U KOHTPIIPUMEPHI.

HccnepoBath 3aBHCUMOCTH IUIOMIAAM KBaApaTa OT JJIMHBI €TI0
CTOPOHBL.

HUcnonb30BaTh CBOMCTBA KBAAPATHOW CETKU JJISI TOCTPOECHUS
¢buryp; pa3douBaTh NPIMOYTOIHLHUK Ha KBAIPATHI,
TPEYTOJbHUKH, COCTABJSATH (QUTYPHI U3 KBAIPATOB U
PSIMOYTOJLHUKOB M HAXOJHUTH UX TUIOIIAIh, pa30MBaTh
Gburypsl Ha IPSIMOYTOJIFHUKY U KBaIPaThl M HAXOJIUTH UX
IUIOLIA/Ib.

BripaxaTh BeIMUMHY IUIOMIAAN B PA3JIMYHBIX €AMHULIAX
U3MEpPEHUSI METPUYECKOW CUCTEMBI MEp, NMOHUMATH H
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HCIMOJb30BaATH 3aBHCHMOCTH MCKAY MCTPUUCCKUMU
CAWHULIAMHU U3MCPCHUSA TIJIOIIAAHN.
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3HAKOMHUTBHCA C MPUMEpPAaMH TNPUMEHEHHUsl IUIOMAAU U
nepuMeTpa B MPaKTUYECKUX cUTyalusx. Pemarhb 3axauun u3
peanbHOM JKHM3HU, MpeiaraTb M 00CY:KIATh Pa3jiMyHble
CIoco0bI peIICHUs 3a]a4
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JlecsaTuunble 1poOH

43

JlecsiTMuHas 3aMuch
Ipobei.
CpaBHeHue
JECATUYHBIX
npoOeit. [lelicTBus
C JIECATUYHBIMH
JPOOSIMHU.
Okpyriienne
JIECATUYHBIX
JPOOEH.

Perienue TEKCTOBBIX
3a/1a4, CoJepKaIInux
npoou. OCHOBHBIE
337244 Ha IpoOH

IIpeacraBasiTh AECATUYHYIO IpOOH B BUJI€ OOBIKHOBEHHOMH,
YUTATh U 3aNHCHIBATH, CPABHUBATH JECATUYHBIE IPOOH,
npeaIaraTb, O0OCHOBBIBATL H O00CYKIATH CIHOCOOBI
YIOPSIIOYUBAHUS JECATUUHBIX APOOEH.

HN300paxkaTthb AecaTUYHBIE APOOU TOUKAMU HA KOOPIMHATHOM
IIPSIMOM.

BbISIBJISITH CX0JICTBA U PA3JIUYHUS MPABUIT apUPMETHUECCKUX
JEUCTBUM C HATYpAJIbHBIMU YHCIaMU U J€CATUYHBIMU
TpoOsIMU, OOBSICHATD UX.

BoInoaHaTh apudMeTHICCKUE JEUCTBUS C ISCITUIHBIMU
Ipo0sSMU; BBHINOJIHATH NPUKHUIKY H OI[EHKY Pe3yJbTara
BBIUMCIICHUM.

IIpumMeHsTH cBOIicTBA apuPMETUIECKUX TCUCTBUN IS
palroHaIM3aluy BHIYUCICHU.

IIpuMeHSITh MPABUJIO OKPYIJIEHHSI JECATUIHBIX APOOCH.
IIpoBoauTh HCCJIETOBAHMS CBOVCTB JIECATUYHBIX

IpoOeid, OMpasiCh Ha YMUCIOBBIC SKCIIEPUMEHTHI (B TOM
9HCIIe C MIOMOIIBI0 KOMIIBIOTEPA), BBIABHIATh THIOTE3bI

¥ IPUBOJIUTH X OOOCHOBAHMUS.

Pacno3naBaTh UCTUHHBIE U JIOKHBIC BHICKA3bIBAHUS O
IpOO0SX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, CTPOUTD
BBICKA3bIBAHMS ¥ OTPUIIAHUS BHICKAa3bIBAaHUM.
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Pematb TEKCTOBEIC 3aJlauy, COACPIKAIIUC I[pO6HBIC JAaHHBIC, U

Ha HAXO0XKJACHUE YaCTH ILIEJIOr0 U IEJIOr0 MO €ro 4acTH,
BBISIBJIATH UX CXOACTBA U PAa3JIUYHUS.

MoaeaupoBaTh X0 PELUICHUS 3aJa4l C IOMOILBIO PUCYHKA,
cxembl, TaOmuipl. [lpuBoaMTH, pa3déupaTh, OLEHUBATH
pa3jUYHBbIE PELICHUs, 3allUCU PELICHUM TEKCTOBBIX 3aJad.
OnepupoBaTth APOOHBIMU YUCIAMU B PEATbHBIX KU3HEHHBIX
CUTYyalUSIX.

Kputnvecku oueHMBaTh MOJY4YECHHbIN

pe3yabTaT, OCYILIECTBISTh CAMOKOHTPOJIb,

IPOBEPSISI OTBET HA COOTBETCTBHUE YCJIOBHIO,

HaxXOJIUTh OMHUOKH. SHAKOMMTBLCS ¢ HCTOPH e

pa3BUTUS apUPMETUKH
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Harnsannas reometpus.
Tena u ¢urypsr
B [IPOCTPAHCTBE

MHororpaHHHKHU.
N3o6paxkenue
MHOT'OTPaHHUKOB.
Monenn
IIPOCTPAHCTBEHHBIX
TeJ.
[IpssMoyTrOIBHBIM
napajuiesIeunes,
ky0. Pa3BépTku
KyOa u
napajuiesienuneaa.
[IpakTuueckas
pabora «Pa3BEprka
kyoa». O0bEM KyO0a,

Pacno3HaBaTh Ha YepTeKax, PUCYHKAX, B OKPY KAIOIIeM
MHpe TPSMOYTOJIBHBIN NapajuieNenunes, Kyo,
MHOTOTPAaHHUKH, ONMCHIBATH, HCIOJIb3YsI TEPMHHOJIOTHIO,
OIIeHUBATh JIMHCHHBIC Pa3MEpBHl.

IIpuBoAUTH MPUMeEPHI OOHEKTOB PEATHHOTO0 MHPA, UMEIOIINX
¢dbopMy MHOTOTpaHHUKA, IPSIMOYTOJILHOTO Tapajlieenure/a,
KyOa.

HN3o00paxkaTth ky0 Ha KieTuaToi Oymare. MccaenoBars
CBOICTBA Ky0a, MPSMOYTOJILHOTO MapaliesIeuIea,
MHOTOI'PaHHHUKOB, HCTIOJIB3Ys Mojieiii. Pacmo3HaBaTh n
u300paxaTh pa3BEPTKHU KyOa U mapasiesenumnesa.
MoaeaupoBaTth Ky0 1 nmapamienenunes, U3 Oymaru u
IPOYUX MATEPUATOB, 00BSICHATH CIIOCOO MOJICTUPOBAHMS.

IIPSIMOYTOJIBHOTO
napajuiesenuneaa

HaxoauTs u3Mepenusi, BBIMUCIATH TUIONIAb TTOBEPXHOCTH;
00bEM Ky0a, IPsIMOYTOILHOTO TIapajuIeIeuIe/a,;
HCCJIeI0BATh 3aBUCUMOCTB 00bEMa Ky0a OT JUTMHBI €r0
pebpa, BLIIBUTATH U 000CHOBBIBATH I'MIIOTE3Y.
HalaronaTh ¥ IPOBOAUTH AHAJIOTHU MEXKTY TIOHATUSIMHU
oA U 00bEMa, mepuMeTpa 1 TUIOMIaN IOBEPXHOCTH.
Pacno3naBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS O
MHOTOTPaHHUKaX, MPUBOAUTH MPUMePbI 1 KOHTPIIPUMEPHI,
CTPOUTH BbICKA3BIBAHMS U OTPUIIAHUS BBICKA3BIBAHUI.
Pemarh 3a1aum U3 peanbHOU )KU3HU
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[loBTOpEHUE U 0000IIEHUE 10 [loBTOpEHNE BplyucasaTh  3HAaYEHWs ~ BBIPAXEHUN,  COJAEPIKAIIUX
OCHOBHBIX MOHATUM | HATypaJibHbIE YKCIIa, OOBIKHOBEHHBIE U JECSITUYHBIE IPOOH,
U METOJIOB Kypca BBITIOJIHATD MTPEOOPa30BAHMS YHCET.
S Kiacca, 00001IeHre | BrIOMpPATh ¢N0CO0 CPAaBHEHUS YUCEN, BEIYUCIEHHMH,
3HAHMH NPUMEHSITh CBOWcTBa apu(pMEeTUYECKUX JAEHCTBUN
JUISl palldiOHAIM3AlMU BEIYUCIICHUN.
OcyuiecTBJIATL CAMOKOHTPOJIb BBIIOJHAEMBIX JEHCTBHI U
CaMOIIPOBEPKY pe3yiIbTaTa BHIYUCICHUI.
Pemats 3amaum U3 peajgbHOM KU3HH, NPUMEHATH
MaTeMaTH4YecKue 3HAHMS /I PEIICHUs 3a1a4 U3 IPYTUX
y4eOHBIX IPEAMETOB.
Pematp 3agaum pasHbIMHM CIIOCO0aMM, CPABHMBATH
CIOCOo0BI PELICHUS 331a4¥, BBIONPATh PAlMOHAJIBHBIH
crocod
OBIIEE KOJIMYECTBO 170
YACOB IIO
[IPOTPAMME
6 KJIACC
HanmeHoBaHue paszena KoImaecTBo OCHOBHOE OCHOBHBIE BUJIBI IEATEILHOCTH 00Yy4atOIINXCs
(TembI) Kypca 9JacoB coJiepKaHue
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HarypanbHbie yncna

25

Apudmernueckue
JICUCTBUS C
MHOT'03HAYHBIMHU
HATypaJbHBIMU
yucaamMu. YucioBeie
BBIPKCHMUS,
MOPSAZIOK JIEUCTBUH,
HCII0JIb30BaHUE
cko0ok. OkpyrieHue
HATypaJIbHBIX YUCEI.
Jleaurenu u
KpaTHBIC YMCIIA,
HANOOJIBIINI OO
JIEITUTEIb U
HauMEHbIIIEee 0011Iee
KpaTHOE.
JlenmmmMocTh CyMMBbI
Y MIPOM3BEICHUA.
Jlenenue c
OCTaTKOM.

Pemenue TeKCTOBBIX
3amay

BoinoaHaTh apudmerudyeckue 1eMCTBUS C MHOTO3HAYHBIMU
HaTypaJIbHBIMU YHCJIAMHU, HAXOAUTh 3HAYEHHUS YUCIIOBBIX
BBIPAKEHUN CO CKOOKaMU U 0€3 CKOOOK; BBIYMCJISATh
3HAYEeHUA BHIPAKECHUH, COICPKAIUX CTEIICHH.

BbINOJHATH NPUKUIAKY M OLEHKY 3HAUCHUN YHCIIOBBIX
BBIpQKEHUH, MPUMEHSITh NPUEMBI IPOBEPKH PE3yiIbTaTa.
Hcnoab3oBaTh NpM BHIYHCIEHUAX IEPEMECTUTENHHOE U
COUEeTaTEIbHOE CBOWCTBA CIIOKEHUS U YMHOXKEHUS,
pacnpenenuTeIbHOEe CBOMCTBO YMHOKEHUS OTHOCUTEIIBHO
CJIOKEHUSI, CBOMCTBA apU(PMETUUECKUX JTCHUCTBUM.
HccaenoBath 4ncioBbie 3aKOHOMEPHOCTH, TPOBOIUTH
YHCIIOBbIE SKCIIEPUMEHTHI, BHIIBUTATh H 000CHOBBLIBATH
THIOTE3BI.

@opMyIUpOBATH ONpeeeHusl JEIUTENsT W KpPaTHOTo,
HAUOOJIBIIETO OOIIEro JEIUTEIS W HAaUMEHBIIEro OOIEro
KpPaTHOTO, MPOCTOTO U COCTABHOTO YHCEIl; UCIIOJIb30BATh ITH
MOHSTHS TIPU PEIICHUH 3a7ad.

I[IpuMeHATH AJATOPUTMBI BHIYUCIICHHS] HAMOOIBIIETO OOIIETO
JIENATENT ¥ HAWUMEHBIIETO OOIEro KpaTHOTO JBYX YHCEl,
AJITOPUTM Pa3JI0KEHUS YUCIIa HA TPOCThIE MHOKUTEIIH.
HccaenoBaThb yCaoBUS ISIUMOCTH Ha 4 1 6.

HUccaenoBarp, 00cy:ka1aTh, GOpMYJTUPOBATH U
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000CHOBBIBAaThb BBIBO/I O YETHOCTU CYMMBI, TPOU3BEICHMUS:
JIBYX YETHBIX YHCEJ, IByX HEYETHBIX YUCIIE, YETHOTO U

HEUYETHOI'O YUCEIL.

HccnenoBarh cBOMCTBA ACITUMOCTU CYMMBI U IIPOU3BENCHUS
quce.

IIpuBOAMTH MpHUMeEPHI YHCEN C 33JaHHBIMA CBOMCTBAMH,
PACNno3HABATH BepPHbIe M HEBEPHbIE YTBEPKICHHA O
CBOMCTBaX YUCEJ, ONMPOBEPraTh HEBEPHBIE YTBEPKIECHHUS C
MOMOIIBIO KOHTPIIPUMEPOB.

KoncTpynpoBaTh MaTeMaTHYeCKHE NMPEIJIOKEHUSI C
IIOMOILBIO CBA30K «U», KUAIIU», KECIH..., TO...». Pemars
TEKCTOBBIEC 3a/1a4l, BKIIOYAIOIIUE MTOHATUS ACIMMOCTH,
apu(MeTn4ecKuM croco0oM, HCIOJb30BaTh Mepedop
BCEX BO3MOKHBIX BAPUAHTOB.

MoaeaupoBaTh X0 pelICHU 3aa4y C IIOMOILbIO PUCYHKA,
CXEMBI, TAOJIUIIEL.

IIpuBoauTh, pa3dMpaTh, OLEHUBATH PA3JINYHbIE PELICHUS,
3aIIMCU PEUICHUN TEKCTOBBIX 3a1a4.

Kpurnuecku oueHUBaTh MOJYYEHHBIA pE3yIbTaT, HAXONUTH
OIIMOKH, OCYIIECTBIISITh CAMOKOHTPOJIb, TIPOBEPSISI OTBET Ha
COOTBETCTBHE YCIIOBUIO
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Harnsannas reomerpus.
[IpsiMBIE HA IIOCKOCTH

[TepnienaukysipabIe
IpsIMBIE.
[TapannenbHbie
IpsIMBIE.
Paccrosinue mexny

Pacno3HaBaTh Ha yepTexax, PUCYHKAX CIydad B3aWMHOIO
PACITOJIOKEHHUSI IBYX MPSAMBIX.

HN300paxkaTh ¢ NIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB HA
HEJINHOBaHHOM U KJIETYaTOW OyMare /1Be NepeceKaroniecs
IpsIMbIE, JIBE MMApaJIENbHBIE PSMBIE, CTPOUTH MPSAMYIO,

JIBYMsI TOUKAMH, OT
TOYKH JI0 MPSIMOU,
JUIMHA Mapuipyra Ha
KBaJpaTHOU CETKE

NEPNEHAUKYJISIPHYIO TaHHOM.

IIpuBoauTH NPUMepbI napaieIbHOCTH "

NCPIICHAUKYIIIPHOCTH IIPAMBIX B IIPOCTPAHCTBC.

Pacno3HaBaTh B MHOTOYTOJIbHUKAX MEPIECHIUKYIISIPHBIE U
napajenabHbie CTOpoHbl. M300pamaTh MHOTOYTOJIBHUKU C
napasieIbHbIMU, IEPIECHANKYJISIPHBIMU CTOPOHAMH.
HaxoauThb paccTosiHue MEXAY IByMs TOUKaMH, OT TOUKHU
JIO MPSIMOM, AJIMHY ITYTH Ha KBaJIPAaTHOM CETKE, B TOM
YUCJIE UCTIONB3YS HU(PPOBBIE PECYPCHI
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Hpobu

35

OOBIKHOBEHHASA
poOb, OCHOBHOE
CBOMCTBO 1pooH,

COKpallleHue JpoOei.

CpaBHenue u
yIOpSII0YMBaHUE
npobei.
Jlecatuunbie 1podu
U MeTpUYecKas
cucrema mep.
ApudmeTnyeckne
JIEUCTBUA C
OOBIKHOBEHHBIMHU
1 TECATUYHBIMU
TpOOSIMHU.
OTHoOIICHHE.
JleneHue B JaHHOM

CpaBHUBATH M YyNOPSAA0YMBATH JApOoOH, BLIOHPATH CHOCOD
CpaBHEHUS Apooeil.

IIpeacraBasith AecATUYHBIE APOOU B BUAEC OOBIKHOBEHHBIX
npo0eit 1 OOLIKHOBEHHBIE B BUJIE JECATUYHBIX, HCMOJIb30BATH
IKBUBAJIEHTHBIE MpeacTABJeHUs IPOOHBIX YUCEII NPU UX
CpaBHEHUH, NpH BbIUKCICHUAX. MCMmoab30BaTh I1ECATUYHbBIC
JpoOu Mpu NMpeoOpa30BaHUM BEIUYUH B METPUUECKOM
CHUCTEME MED.

BuIinoHATH apupMeTHYecKue 1eiCTBUA C
OOBIKHOBEHHBIMU U JICCITUIHBIMU APOOSIMU. BbIUMCIATH
3HAUEHHUS BBIPAXKEHHH, COJIepKAIUX OOBIKHOBEHHBIE U
JECATUYHBIC POOH, BHIMIOIHATH IpeoOpa3zoBaHus Jpodei,
BBIOUPATH CNIOCO0, MPUMEHSATH CBOICTBA

apuMETHICCKUX JCHUCTBUM JIs pallMOHATIA3AIUN
BBIUKCJICHHM.

CocTaBiasiTh OTHOIICHUS U IIponopur, HAXOJAUTb OTHOILICHHUE
BCIIMYHWH, ACIIUTDH BCIIMUMHY B JdHHOM
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OTHOIIIEHUHU.
Maciurao,
PONOPIIUS.
[Tonstue

MPOIEHTA.
Beruucnenue
MPOLEHTA OT
BEJIMYUHBI U
BEJIMYMHBI 110 €€
MPOIIEHTY.

Pemenue TekcTOBBIX
3a7a4, CoAepKaLINX
pOOU U TIPOIEHTHI.
[IpakTnueckas
pabora «OTHOIIEHNE
JUTUHBI OKPYXKHOCTH
K €€ JuameTpy»

OTHOIIICHHH.
HaxoauTh 3KCNIEPUMEHTAJBHBIM IIYTEM OTHOIIEHUE JJIMHBI
OKPYXHOCTHU K €€ TUaMeTpy.

HNuTepnpernpoBaTh MaciiTad Kak OTHOIICHUE BEJTUYHH,
HAXOAMTh MacIITa0 IJIaHa, KapThl U BEIYUCIISATH PACCTOSHUS,
UCIONB3ys MaciTad. O0bACHATH, YTO TAKOE MPOIICHT,
yIoTpeodIATh 000POTHI PEUH CO CIOBOM KIIPOLIEHT.
BroipakaTs NpoIeHTH B IPO0SIX U JpoOH B IIPOIICHTAX,
OTHOIIICHHE JIBYX BEJIMUMH B MPOIICHTaX. BbIUMCIATH
MPOIEHT OT YKCJIA ¥ YUCJIO MO €ro MPOUEHTY. OKPYyriafaTh
JIpOoOU U TIPOLEHTHI, HAXOUTh MPUOIMKEHUSI YHCET.

Pemath 3agaum Ha 4acTH, IPOLICHTHI, PONIOPLIMH, HA
HaXOXCHUE APoOH (IIPOICHTA) OT BETMYMHBI U BEIMUUHBI

1o e€ apodu (IpoIeHTy), ApodH (IIPoIeHTa), KOTOPBIH
COCTaBJISIET OJIHA BeIMYMHA OT Apyroul. [IpuBoauTh,
pa30upaTh, OLEHMBATH PA3TMYHBIC PELICHHUS, 3alIUCH
pEILICHUN TEKCTOBBIX 3a/1a4.

N3Baexkatb uHGopManMIo U3 TAOIUIl U TUATPAMM,
MHTEPIPETUPOBATh TAOJIUYHBIC IaHHbIE,

OIIPCACIIATH HauOOoJIbIIIcE Y HANMEHBIIICE W3
NpCaACTaBJICHHBIX JAaHHBIX
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Harnsannas reometpus.

OceBas cuMmeTpusl.

Pacno3naBaTh Ha yepTexax U U300paXKEHUAX, H300paKaTh

Cummerpust LenTpanpHas OT PYyKH, CTPOUTH C TIOMOIIBI0O HWHCTPYMEHTOB (Urypy
CUMMETpHSI. (oTpe3ok, TOMaHy0, TPEYrOJbHUK, IPSIMOYTOJIBHUK,
[TocTpoenue OKPY>KHOCTh), CHMMETPHYHYIO JAHHOW OTHOCHUTEIIBHO
CUMMCTPHYHBIX MPAMOM, TOUKH.
buryp. Haxoauth npuMepbl CHMMETPUH B OKPYIKAIOIIEM MHPE.
IlpakTiieckas MoaeaupoBath u3 Oymaru a8e GUrypsl, CHMMETPUYHBIE
pabora OTHOCHUTEJIBHO MPSIMOM; KOHCTPYHUPOBATHh T€OMETPUICCKUE
«OceBas o

KOH(UTYypaIuu, UCTIOIb3ysl CBOMCTBO CHMMETPHH, B TOM
CUMMETPHSI».

YHCJIe C TTOMOIIBIO ITU(POBBIX PECYPCOB.
CummeTtpusi B .

HccaenoBaTh CBOMCTBA U3YYCHHBIX (DUTYD, CBA3AHHBIC
MIPOCTPAHCTBE

C CHUMMETpPHEH, UCTIONIB3Ys SKCIIEPUMEHT, HaOJII0ICHUE,
MO/JICJIMPOBAHUE.

O00CHOBBIBATSH, OIIPOBEPraTh C IOMOIIbIO KOHTPIIPUMEPOB
YTBEPKICHUS O CHMMETPUH PUTYD
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BoipaxkeHust ¢ OykBamu

13

[Ipumenenue 6ykB

Hcnoab3oBath OyKBbI U151 0003HAYEHUS YHCE, TP 3aMIUCU
MaTE€MaTUYECKUX YTBEPKIECHUM, COCTABIIATh OyKBEHHbIE

JUIA 3alIUCH
MATEMATHYECKIX BBIpA)KCHHS MO YCJIOBHIO 3a/1a4H.
BBIPAKEHUH U HccnepnoBarh  HECIOXKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
IIPETI0KEHUN. UCIOJIb30BaTh OYKBBI JJISl UX 3aITUCH.
byKkBeHHBIC BbIuncsiTh 4MCIIOBOE 3HaUEHUE OYKBEHHOTO BBIPAXKEHUS
BBIDAKCHIA 1 PH 3aJIaHHBIX 3HAUCHUAX OYKB.
YHCJIOBBIC .
3anuceiBaTh GOPMYJIBI: IEPUMETPA U ILTOLIATN
IMOJCTAaHOBKH. )
5 NpsAMOYTOJIbHUKA, KBaJpaTa, JJIMHBI OKPYKHOCTH, TUIOIIAaN
KBEHHBIE
Y KpPYTa; BHIMOJHATH BHIYUCIEHHSA 110 3TUM (hopmysiam.
paBCEHCTBA,
CoctaBasaTe (GOpMYyJIbl, BbIpaXKaroIUe 3aBUCUMOCTH MEXTy
HaXO0KJICHHUE . .
BCJIMYMHAMM . CKOPOCTh, BpEMs, PaCCTOSHHUE, 1ICHA,
HEU3BECTHOI'O . .
KOJINYECTBO, CTOUMOCTb; IPOU3BOIUTEIBHOCTD, BPEMsl, 00bEM
KOMIIOHCHTA. _
paboThI; BBIIOJIHATH BBIYUCIEHUS IO 3TUM (OopMyJiaM.,
DopMyJIbl

HaxoauTh HEW3BECTHBIM KOMITIOHEHT apu()METHUECKOTO
JNEUCTBUS
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Harnsannas reometpus.
@urypsl Ha IIIOCKOCTH

12

YeThIpEXYTronbHHUK,
IIPUMEDPBI

YETBIPEXYTOJIBHUKOB.

[IpsAMoOyronpHUK,
KBaJpaT. CBOMCTBA
CTOpOH, YTJIOB,
JTAArOHAJICH.
Nsmepenue yrios.
Buner
TPEYTrOJIbHUKOB.
[TepumeTp
MHOT'OYTOJIbHUKA.
[Tnomane Gurypsr.
DopMyJIbl
IIEpUMETpa U
IJI0IIAN
IIPSIMOYTOJIbHHUKA.
[MpubmmxEnnoe
U3MEPEHUE IIIOIIAN
buryp.
[IpakTnueckas

M3006pakaTh Ha HEITMHOBAHHOMU U KJIeT4aTOW Oymare

C UCIOJIb30BAHMEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOJIbHUKY C 3aJJaHHBIMUA CBOMCTBAMU: C
napajuieIbHbIMHU, IEPIIEHAUKYISPHBIMYU, PABHBIMU
CTOPOHAaMH, NPSIMBIMH yTJIaMHU U Jp.,

paBHOOeIpeHHbIN TpeyroiabHuk. [lpeanarars u
00CyKAaTh CIOCO0BI, AJITOPUTMBI IOCTPOEHHUS.
HccaenoBath, HCIOIB3YS SIKCIIEPUMEHT, HAOIIOCHUE,
MOJIEJIMPOBAHUE, CBOMCTBA NPAMOYTOJIbHUKA, KBAJIpaTa,
pa30uBaTh Ha TpeyroibHUKU. OOOCHOBBIBATH, ONIPOBEPraTh
C IIOMOILIbIO KOHTPIIPUMEPOB YTBEPKICHUS

0 IPsAMOYTOJBHHUKE, KBaJApaTe, PpacnodHaBaTb BCPHLBIC H

HEBEPHBIC YTBEPKICHUSI.

N3mepsATH U CTPOUTH C IOMOUIBIO TPAHCIIOPTUPA YTIIbI, B
TOM YHCJIE B MHOTOYTOJIbHUKE, CPABHUBATH YTJIbI;
PaCIO3HABATH OCTPbIE, IPSIMBIE, TYIbIE, pa3BEPHYTHIC
yribl. Pacno3HaBaTth, H300paxaTh OCTPOYTOIbHBIH,
IPSIMOYTOJIBHBIH, TYTIOYTOJIbHBIN, PAaBHOOEIPEHHBIH,
PaBHOCTOPOHHU U TPEYTOJIbHUKH.

BouruncJTh IEpUMETP MHOTOYTOJIBHUKA, TUIOIIAAb
MHOT'OYT'OJIbHUKA pa30MeHuEeM Ha NpSIMOYTOJIbHUKH,
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pabota «[Inomanmp
KpyTra»

Ha paBHbIC (PUTYPHI, HCIOJIB30BATh METPUUYECKUE €IUHUIIBI
M3MEPEHUS JJIMHBI U IUIOLIAH.

Hcnoab3oBath NpUOJINKEHHOE U3MEPEHUE IIMH U
Iom@aAei Ha kieTyaToil Oymare, npuOIMKEHHOE U3MEPEHUE
JUIMHBI OKPY>KHOCTH, TUIOIIA/IA KpyTa

[lo10XKUTENBHBIE U

OTPHULATCIIbHBIC YN CJId

50

Llenbie uncna.
Mopyins yucia,
reoMeTpUIeCKast
UHTEpIpeTaIUs
MoxayJisi. UucioBbie
MIPOMEKYTKH.
[TonoxxuTenbHbIE U
OTpUIIATEIIbHBIC
yucina. CpaBHeHUE
MIOJIOKUTEIBHBIX U
OTPUIATEIbHBIX
YHCEI.
Apudmetnyeckue
JICCTBUS C
MTOJIOKUTEIbHBIMU
U OTPUIIATEIILHBIMU
YHCIIaMH.

Penienne T€KCTOBBIX
3a1a4

IIpuBOAMTH NMPUMEPBI UCTIOJIB30BAHUS B PEATHLHOMN KU3HU
MOJIOKUTEIBHBIX U OTpULIATENbHBIX yucen. M300paxaTh
LEJIbIE YMCIIA, TIOJIOKUTENbHBIE U OTPULIATEIIbHBIC YUCTIA
TOYKAaMH HA YUCJIOBOM MPAMOH, MCIOJIb30BATh YHCIOBYO
MpAMYIO JUIsl cpaBHEHUs yncen. [IlpumeHsaTs npaBuia
CpaBHEHUS, YIHIOPAAOYHUBATH LICJIbIE YUCIIA; HAXOAUThH
MOJ1yJIb YHUCJIA.

DopMyJIMPOBATH MPABUJIA BBIYUCIICHUS C
MTOJIOKUTEIBHBIMUA U OTPULIATEIIBHBIMHA YUCIIAMU, HAXOAUTH
3HAYEeHU S YHCIIOBBIX BBIPAKECHUN, COACPHKAIIMUX JICHCTBUS C
MTOJIOKUTEIBHBIMUA U OTPULIATEIbHBIMHA YU CIIAMU.
IIpMeHATH CBOMCTBA CIIOKEHUSI U YMHOXKEHUS IS
npeoOpa3oBaHusl CyMM M ITPOU3BEACHUM
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[IpencraBieHne TaHHBIX

[IpsamoyrosbHas
cUcTeMa KOOpJIUHAT
Ha MJIOCKOCTH.
Koopaunatel Touku
Ha TJIOCKOCTH,
a0crcca u
OpJIMHATA.
Cron6uarslie u
KpPYTOBBIC
JUarpaMMel.
[IpakTnueckas
pabota
«IlocTpoenue
Iarpamm».
Pemienne TekcTOBBIX
3a7a4, coaepKaInx
JAHHBIE,
NPEACTABICHHbBIE B
Ta0JIUIAX U Ha
auarpammax

OO0BSICHATH U WJLUTIOCTPUPOBATH MOHATHE TPSIMOYTOJIBHOMN
CHUCTEMBbI KOOPJIMHAT Ha TIOCKOCTH, UCTIOJIb30BATh
TEPMHUHOJIOTHUIO; CTPOUTH Ha KOOPJAUHATHOM INIOCKOCTH
TOYKHU U (PUTYPHI 110 3aJaHHBIM KOOPJAUHATAM, HAXOAUTh
KOOPJIMHATHI TOYEK.

Yutath cronO4aThie W KPYroBbIE JIUarpaMMbl,
HHTEPNPETUPOBATH JJAaHHBIE; CTPOUTH CTOJI0UYATHIE
nuarpamMmbl. Ucnmosib30BaTh HH(POPMALIMIO,

MMpCACTABJICHHYIO B Ta6J'II/IIlaX, Ha JuarpaMmax il pCuiCHus
TCKCTOBBIX 3aJ4a4 U 3aJa4 U3 pCaJILHOI;’I KU3HHU
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Harnsannas reometpus.
@urypsl B IpOCTPAHCTBE

[IpssMoyronbHbIN
napasuleJenumnen,
KyO, pu3ma,
nupamMmuaa, KOHYC,
HWIMHJIP, 11ap U
coepa.
N3o6paxkenue

Pacno3HaBaTh Ha yepTekax, pUCYHKaxX, OMUChIBATH
NUpaMuay, IpU3My, HAJIUHAP, KOHYC, IIap, H300paxaTh UX
OT PyKH, MOIJTUPOBATH U3 OyMaru, IIacTUIIMHA, TPOBOJIOKU
u ap. lIpuBoanuTh NpuMepbl 0O0BEKTOB OKPYIKAIOIET0 MUPA,
UMEIOIKX (OPMbI Ha3BaHHBIX TEJl.

Hcnonb3oBaTh TEPMUHOJIOTUIO: BEPILIMHA, PeOpO, TpaHb,
OCHOBAaHUE, BBICOTA, PAANYC U IUaMETP, pa3BEPTKA.
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IPOCTPAHCTBEHHBIX
¢uryp. [lpumepsr
pa3BEPTOK
MHOTOTPaHHUKOB,
IIWIMH]IPA U KOHYCA.
[IpakTruueckas pabota
«Co3manue Moenei
IPOCTPAHCTBEHHBIX
duryp».

[TonsiTue 00BEMA;
CIMHMIIBI U3MEPEHUS
00béMa. O0BEM
IPSIMOYTOJIBHOTO
napaJiyiesienurnena,
Ky0a, hopMYyIIbl
00BEMa

N3yuaTs, ucnonb3ys 3KCIEPUMEHT, HAOJII0IEHHUE, U3MEPEHHUE,
MOJEIUPOBAHUE, B TOM YHUCIIE KOMIIBIOTEPHOE, U ONUCHIBATH
CBOICTBA HA3BAaHHBIX TEJI, BBISIBJIATH CXOACTBA U Pa3JIN4Msl:
MEXIy TUPAMUION U IPU3MOM; MEXKAY LUUIUHIPOM, KOHYCOM
Y 1IapOM.

Pacno3HaBaTh pa3BEéPTKHU Mapajvienenuneaa, Kyoa, mpu3Msl,
NUpaMUJIbl, KOHyCa, UWIMHAPA, KOHCTPYHMPOBATh JaHHBIC
TeJa U3 pa3BEPTOK, CO3/1aBaTh UX MOJIEIIH.

Co31aBaTh MOJEJHM TPOCTPAHCTBEHHBIX Quryp (u3 Oymarwy,
MPOBOJIOKH, TUIACTHIIMHA U JIP.)

N3mepsaTh Ha MoaeasX: TMHBI pEOEp MHOTOTPAHHHUKOB,
JUaMeTp 1apa.

BoiBoauTh ¢opmyiry 00bEMa NPSIMOYTOITBHOTO
napajuiesienunesaa.

Boruucasath no ¢popmyaam: 00bEM IPSIMOYTOJIBHOTO
napajiesienurnenia, Kyoa; UCIoJIb30BaTh €IMHUIIBI U3MEPEHUS

00bEMa; BBIYMCJIATH O0BEMBI TEJI, COCTABICHHBIX U3 KyOOB,
napajuIeNICIUIIC/IOB; pelaTh 3a1a4M C PeaIbHbBIMU JaHHBIMU
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[loBTOpEeHue, 06001IeHHE,

CHUCTEMaTU3aluid

10

[ToBTOpEenuUE
OCHOBHBIX ITOHSITHH U
METOJI0B KYpCOB S U 6
KJIacCcOB, 00001IIeHNE
U CUCTEMaTH3allHs
3HAHUU

BbI4UCIATH 3HaUYCHUS BBIPAXKEHUM, COAEPKALIUX
HaTypajbHbIE, LIEIbIC, TIOJOKUTEIBHBIC U OTPULIATEIIbHbIE
YKcIa, 0ObIKHOBEHHbIE U AECATUYHbBIE APOOH, BHIMOIHAThH
npeoOpa3oBaHus YMCE U BBIPAKEHUN.

Bpi0upaTh c1ocod cpaBHEHHUs YHUCEII, BBIUUCICHUM,
NPUMEHSITh CBOMCTBA apu(METUUYECKUX JEeUCTBUIA

JUIS pallMOHAIN3alM1 BBIYUCIICHUN.

Pemiatnb 3aJavM u3 peaHBHOﬁ JKN3HU, IPUMCHATD
MaATEMATHYC€CKUE SHAHUA [1JIA PCIICHUSA 3a1ad U3 JPYIrux

npcamMeTOB.

Pematp 3a1auM  pasHbIMH  CHOCO0AMHM, CPABHHUBATh,

BBIOMPATH CIOCOOBI PEIICHUS 3aIaUH.

OcyumecTBJIATL CAMOKOHTPOJIb BHITIOJIHSAEMBIX JEHCTBHI U
CaMOINPOBEPKY PE3yJIbTAaTa BEIYUCICHUN

OBIIEE KOJIMYECTBO
YACOB IIO
[TPOTPAMME

170
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OEJAEPAJIBHAA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA»
B /-9 KIIACCAX

HOACHUTEJIBHAA 3AIIMCKA

Anrebpa sBISE€TCS OJHUM U3 ONOPHBIX KYPCOB OCHOBHOTO O0OLIEro 00pa3oBaHus
oHa obOecrieunBaeT M3y4YeHUE IPYTrUX IUCLIMIUIMH, KaK €CTeCTBEHHO-HAy4HOrO, TaK U
T'YMaHUTAPHOTO IIUKJIOB, €€ OCBOCHUE HEOOXOAMMO JJIsSI IPOIOJKEHHST 00pa30BaHUsS U B
NMOBCETHEBHOW KM3HU. Pa3BuTue y o0OydYaromuxcs Hay4YHbBIX MPEACTABICHUNA O
MPOUCXOKIACHUU M CYIIHOCTH aireOpanyeckux aOCTpakiuii, crnoco0e OTpakKeHHs
MaTeMaTU4YeCKOM HAayKOW SIBIIGHHM U TMPOIIECCOB B MPHUPOJE MU OOIIECTBE, pPOIU
MaTeMaTHYECKOr0 MOJICIUPOBAHUS B HAYYHOM IMO3HAHWUU U B MPAKTUKE CIIOCOOCTBYET
(bopMUPOBaHUIO HAYYHOTO MUPOBO33PEHUS U KAYECTB MBIIUICHUS, HEOOXOIUMBIX JIJISI
ajlanTallii B COBpEeMEHHOM ItudpoBoM oOmiectBe. M3yuenue anreOpsl oOecrieunBaeT
pa3BUTHE yMEHHUs HaOJII0/aTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIJICHUS, CIIOCOOHOCTH apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOU
JEUCTBUS W BBIBOJBI, (OpMyJIUpoBaTh yTBepxkAeHUs. OcCBOeHHE Kypca anreOpbl
obecrieurBaeT pPa3BUTHE JIOTUYECKOTO MBINUICHUS OOYYaIOIUXCS. OHU HCIOIb3YIOT
JNEAYKTUBHBIE W HHAYKTHBHBIE pacCyXJeHHUs, 0000IeHne ¢ KOHKPETH3alUIo,
abcTparupoBanue u aHajgoruto. O0yueHue anredpe mpeanoaraeT 3HauuTeIbHBIA 00bEM
CaMOCTOSITeJTLHON JIESATEILHOCTH O0YYaIOIMIUXCs, TTO3ITOMY CaMOCTOSITeIbHOE PEIICHUE
3a/1a4 SIBJSETCS peanu3aluel 1eITeIbHOCTHOTO MPUHITUIIA 00yUeHHs.

B crpykrype mporpammsel ydeOHOro Kypca «Anredpa» ajis OCHOBHOI'O OOIIETO
o0pa3oBaHHsS OCHOBHOE MECTO 3aHHUMAIOT COACPKATEIHHO-METOANUCCKUE JIMHHHU.
«Yucna v BBIYUCICHUS», «ANIreOpandecKue BRIPAKESHUSI», « Y paBHEHUS U HEPABEHCTBAY,
«OyHKIuu». Kaxknas U3 3TUX COJEpKaTEIbHO-METOANYECKUX JIMHUNA PAa3BUBACTCS Ha
MPOTSHKEHUN TPEX JIET M3YUECHHUs Kypca, B3aUMOJCHCTBYS C JPYTMMHU €ro JuHUsMU. B
X0JIe M3yYCHHS y4eOHOTO Kypca OOydJaroImMMCs MPUXOJUTCS JIOTHYCCKH PaCCYXIaTh,
HCTIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH S3bIK. B CBS3M € ATUM B MOporpaMmy
y4aeOHOro Kypca «Anredpa» BKIFOYSHBI HEKOTOPHIE OCHOBHI JIOTHKH, MPEICTABICHHBIC BO
BCEX OCHOBHBIX pa3jellax MaTeMaTHYeCKOTO OOpa30BaHHS W CIOCOOCTBYIOITUE
OBJIQJICHUIO OOYYalOIMMHUCS OCHOB YHHMBEPCAIBHOTO MAaTEMaTHYECKOTO  S3BIKA.
ConepkaTeTbHON U CTPYKTYPHOH 0COOCHHOCTBIO YU4eOHOTO Kypca «Alredpa» sSBIIETCS
€ro MHTETPUPOBAHHBIN XapakKTep.

Coaepxanue JTUHAN «YHCIa W BBIYUCICHUS» CIIYKUT OCHOBOW JJISl TAJIbHEUIIIETO
W3y4YeHUS MATEMaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOYYaIOMIMXCS JOTHYECKOTO
MBIIIJICHHUS,, (OPMHUPOBAHMIO YMEHHS TIOJI30BAaThCS  AJITOPUTMaMH, a TakKxKe
MPUOOPETEHHUIO TPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX [JIs ITOBCEIHEBHOM >KU3HM.
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Pa3BuTue NMOHATHS O 4YMCIE HA YPOBHE OCHOBHOIO OOIIETO 0Opa3OBaHMs CBA3aHO C
paIMOHAIEHBIMU M UPPAMOHATBHBIMHA YHCIIaMH, (hOPMHUPOBAHUEM NPEICTABICHUNA O
JICHCTBUTEIHLHOM YHKCie. 3aBepUICHIE OCBOCHUS YNCIOBOM TUHIUHN OTHECEHO K CPEIHEMY
o011emMy 00pa3oBaHUIO.

ConmepkaHue NBYX anreOpanyecKux JMHUNA — «AnreOpanueckue BBIPAKEHUS» U
«YpaBHEHHMsSI W HEpPAaBEHCTBa» CHOCOOCTBYET (OPMUPOBAHHMIO Y OOydaroIUXCA
MaTEeMaTHYECKOTO anmapara, He0OX0IMMOTO JUIS PEIICHHS 3a/1a4 MaTeMaTHKH, CMEKHBIX
NpPEeIMETOB M TMPAKTUKO-OPUEHTHPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 0O0ImIero
oOpa3oBaHus Y4YeOHBI Marepuan TPYNIHUPYETCS BOKPYT PallMOHATBHBIX BBIPAKCHHIA.
Anrebpa JEeMOHCTPUpPYET 3HAa4eHHE MaTeMAaTHKH Kak s3bIKa JUIsl MOCTPOCHUS
MaTeMaTHUYECKUX MOJIEIICH, OMMCaHMs MPOIIECCOB U SIBJICHUI peabHOTO Mupa. B 3amaun
oOyueHus anredpe BXOIAT TaKxkKe AalbHEHIIIee pa3BUTHE AITOPUTMHUYECKOTO MBITIICHUS,
HEOOXOJAMMOTO, B YACTHOCTH, JUISI OCBOCHHsI Kypca WH(GOPMATHKH, M OBJIAJICHUE
HaBbIKAMU JICIYKTUBHBIX paccyxacHuil. IIpeoOpa3zoBaHne CHMBOJBHBIX (QopM
CIIOCOOCTBYET  Pa3BUTHIO  BOOOpaXKEHHUs, CHOCOOHOCTEM K MaTeMaTHYeCKOMY
TBOPYECTBY.

Conmepxanne (QyHKIMOHAIBHO-TpApUUECKOW JMHUHM HAIEJIeHO Ha TIOJydeHHUe
OOyJaroNIMMHUCS 3HAHUN O (PYHKIHMAX KaK BaKHEHIIeW MaTeMaTHYeCKOW MOICITH ISt
ONMCAaHUS W HCCICNOBAaHUS Pa3HOOOpPA3HBIX IPOIECCOB U SIBICHUH B TMPUPOAEC U
obmectBe. M3ydeHne marepuana CHOCOOCTBYET Pa3BHTHIO y OOYYAIOIIUXCS YMEHUS
UCTIOIB30BaTh PA3IUMYHbBIC BBIPA3UTEIBHBIC CPEICTBA SI3bIKA MATEMATUKH — CIIOBECHBIE,
CUMBOJIMYECKHE, rpaduuecKre, BHOCUT BKJIAJ B ((OPMHUPOBAHHE MPEACTABICHUI O POIIH
MaTEeMAaTHUKH B PA3BUTHUU [TUBUIIH3AINH U KYJIbTYPHI.

CormacHo yueOHOMY TuTaHy B /-9 Kilaccax m3ydaercs ydeOHbBIH Kype «Anredpa»,
KOTOPBI BKJIFOYAET CJCAYIONIME OCHOBHBIC paslenbl coaepxkanus: «Uwmcna u
BBIUMCIICHUS», «AnTeOpanuecKkne BBIPAKCHHUSI», «YpPaBHEHHUS © HEPaBCHCTBAY,
«DOYHKIHU».

OOmiee YMCTO YacOB, PEKOMEHJOBAHHBIX [IJIi HW3Y4YeHHS Yy4eOHOTO Kypca
«Anreodpa», — 306 uacoB: B 7 kinacce — 102 yaca (3 yaca B Hexeno), B 8 kiracce — 102
qaca (3 gaca B Heneno), B 9 kiracce — 102 vaca (3 waca B Hefelno).

COJEPKXAHUE OBYUYEHUA

7 KIJACC Yucaa v BBIYUCTCHUSA

JlpoOu OOBIKHOBEHHBIE U IECATUYHBIC, TIEPEX0 ] OT OHON (HhOPMBI 3amucH Ipodel K
apyrod. IloHATHME panMOHAIBHOTO 4YHCIIA, 3aIliCh, CPABHEHHUE, YINOPAJIOYUBAHUE
pallMOHANbHBIX 4Yuceld. ApudmeThyeckue ACUCTBUS C PpalMOHAIBHBIMU YHUCIAMU.
Pemienue 3a1au U3 peanbHOM MPAKTUKKA HA YaCTH, HA IPOOH.
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Crenenb ¢ HaTypaJbHBIM I[IOKa3aTeleM. OINpEAeNICHUuE, IpeoOpa3oBaHue
BBIPDAKEHUI HA OCHOBE ONpENETCHUs, 3amuch OoNbIIMX yucen. [IpoueHThl, 3amuch
MPOLIEHTOB B BHUJAE JpoOM MU ApoOM B BHJIE MPOLIEHTOB. TpH OCHOBHBIE 3aJayd Ha
MPOLIEHTHI, pEIIEHUE 3a/1a4 U3 PealbHON MPaKTUKH.

[IpyMeHeHne MPU3HAKOB JETUMOCTH, PA3J0KEHHE HAa MHOXHUTEIHM HaTypalbHBIX
YHCEJl.

PeanpHble 3aBUCUMOCTH, B TOM YHUCIe NpsaMasi 1 oOpaTHasi MPONOPLHOHATIBHOCTH.
AJire0OpanvecKkue BbIPaKeHU s

[lepemeHHbIe, YHUCIOBOE 3HAUYEHHUE BBIpAXKEHUS C nepemMeHHou. [lomycTtumblie
3HaueHUsd nepeMeHHbIX. [IpeicTaBieHHe 3aBUCHMOCTH MEXIY BEJIMYMHAMU B BHJIE
dopmynbl. Boeruncnenus mno ¢opmynam. I[IpeoOpazoBanne OyKBEHHBIX BBIPAKEHHIH,
TOKJIECTBEHHO PAaBHBIE BBHIPAXKECHMsI, MPaBUJia MPeoOpa30BaHus CyMM U IPOU3BEACHUI,
IpaBWJIa PACKPBITUSI CKOOOK U MPUBEICHUS MOJOOHBIX CIaraeMbIX.

CBoJicTBa CTENEHU C HATypaJIbHBIM MOKa3aTeeM.

Opnounensl u MHoOrowieHbl. Crenenb MHorowieHa. CrojkeHHe, BBIUMTAHUE,
YMHO>KE€HHE MHOTOWICHOB. DOpMyJIbl COKPAIIEHHOTO YMHOXEHHUS. KBaJapaT CyMMBI U
KBajapaT paszHocTu. PopMmyna pa3HOCTH KBaaparoB. PasznokeHne MHOrOYJICHOB Ha
MHOKUTEIIN.

YpaBHeHUA U HEPABEHCTBA
VYpaBHeHUE, KOpEHb YypaBHEHHUA, TMpaBuiia TpeoOpa3oBaHUs  ypaBHEHUS,

PaBHOCWJIBHOCTh YPABHEHUI.

JluHelHOe ypaBHEHHUE C OJHOM NMEPEMEHHOM, YUCIIO0 KOPHEN JTMHEMHOIO YpaBHEHHS,
pellieHre JIMHEWHBIX YypaBHeHMH. CoOCTaBIE€HHME YpaBHEHUM 10 YCIOBHUIO 3aJayHu.
Pemienune TeKCTOBBIX 3a/1a4 C TIOMOIIBIO YpaBHEHU .

JluneitHoe ypaBHEHHE C JABYMsS IMEepeMeHHbIMU H ero rpaduk. Cucrema AByX
JUHEWHBIX YPaBHCHHUH ¢ JIBYMS MEpPEeMEHHBIMU. PelieHrne cucteM ypaBHEHUN CIIOCOOOM
MMOJCTaHOBKH. [IprMepsl penieHns TEKCTOBBIX 33/1a4 C IIOMOILBI0 CUCTEM YPaBHECHUMU.

DyHKIUA

Koopannara Touku Ha npsiMoii. YuciaoBbele mpoMexyTKH. PaccTosHue Mexay aByms
TOYKAMU KOOPJIMHATHOU MPAMOM.

[TpsitmoyronbHas cucrema koopauHat, ocu OX u Oy. AGcrucca U opAMHATA TOYKH
Ha KOOPAMHATHOW TUIOCKOCTU. [Ipumepwr rpadukoB, 3amaHHBIX dopMmyrnamu. UteHue
rpadukoB peanbHbIX 3aBucuMocTelt. [lonarue ¢pynknuu. ['padux dynkmum. CoricTBa
¢yskumii. JInnerinas ¢yakmws, e€ rpaduk. ['paduk dynkumm y = |x|. I'paduueckoe
pEILICHUE JTUHEWUHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPaBHCHUM.
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8 KITACC Yucaa v BbIYMCTIEHUS

KBaapatHelil kopenb u3 yucna. [lonarue o6 uppaunoHanbHoM uncie. JlecsTuanbie
NpUOIMKEHUST HUppalMOHANBbHBIX yuced. CBOHCTBA apUPMETHUYECKUX KBAIAPATHBIX
KOpHEH 1 UX MPUMEHEHHUE K MPeoOpa30BaHMUIO YHCIOBBIX BHIPAXKEHUM U BHIYUCICHUSIM.
JlencTBUTENBHBIE YHCIIA.

Crenens ¢ 1enpIM noKas3aTeneM U e€ cporictBa. CTaHIapTHAs 3alUCh YHUCIIA.

AJire0panvecKkue BbIPaKeHHU s

KBanpatnsiil TpEXWieH, pa3nokKeHUe KBaAPATHOrO TPEXUJICHA HA MHOXKHUTEH.

Anrebpanueckast 1poOb. OCHOBHOE CBOMCTBO ayiredpandeckon apodu. CroxeHue,
BBIYMTaHUE, YMHOXKEHHUE, JIeJIeHre anreOpanueckux apodeii. ParimonanbHbie BhIpaKEeHUS
U UX IpeoOpa3oBaHue.

YpaBHeHUA M HEPABEHCTBA

KBampatHoe ypaBHeHue, QopMmysna KOpHEW KBaJpaTHOTO YypaBHEHHs. Teopema
Buera. Pemienue ypaBHEHUH, CBOASIIMXCS K JMHEHMHBIM U KBaApaTHbIM. [Ipocreimue
JTPOOHO-PAIIMOHATBHBIC YPABHEHUSI.

I'paduyeckas wHTEpmpeTanis ypaBHEHHH C JABYMS TEPEMEHHBIMHM M CHUCTEM
JIMHEWHBIX YPABHECHUH C IBYMS IIEPEMEHHBIMU. [ [puMepsI peleHnss CUCTEM HEJTMHEMHBIX
YpPaBHEHUH C IBYMsI IIEPEMEHHBIMU.

Perienne TeKCTOBBIX 3aj1au anredpandeckuM CriocoOoM.

YucnoBble HEpaBEHCTBA M MX CBOMCTBA. HEpaBEHCTBO C OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTH HEpAaBEHCTB. JIMHEIHBIE HEPABEHCTBA C OJIHOM NepeMeHHOon. CrucTeMbl
JIMHEWHBIX HEPABEHCTB C OAHOW MEPEMEHHOM.

DOyHKIUA

[Tonsitue dynkuuu. OOIACTh OmpeneseHUs W MHOXKECTBO 3HAUYCHUN (PYHKIUU.
Crnioco0wI 3a1anust yHKITHIA.

I'padux dynkumu. Utenue cBoiicTB Gynkimu no e€ rpaduky. [Ipumepst rpadukon
GYyHKIUH, OTpaxaromux pealbHbIe MPOIIECCHI.

DYHKITNHU, OMUCHIBAIOIIUE MPSIMYIO U OOPaTHYIO MPOMOPIIOHATBHBIE 3aBUCUMOCTH,
ux rpaduku. OyHkuun Yy Xy = xy A, Y=|x|. I'paduueckoe pemnreHne ypaBHCHUH
Y CUCTEM YPaBHEHHI.

9 KJIACC Yucjia ¥ BbIYUCJICHUSA
PanmonanpHbIe YMclla, HppanoOHAIbHBIC 4YHCIA, KOHECYHBIE W OCCKOHCUYHBIC

JecATUYHbIE TpoOu. MHOXKECTBO ACHCTBUTENBHBIX YKCEN, JEUCTBUTEIbHBIE YHCIA KAK
OECKOHEUYHbIE JeCATUYHbIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JICMCTBUTEIBHBIX YUCEII U KOOPAUHATHOU MPSIMOM.
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CpaBHEHHME  JIECTBUTENbHBIX  4HCEN, apUPMETUUYECKUE  JIEHUCTBHUS c
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pasmeppl OOBEKTOB OKpY)KaIOWIEr0 MHpa, JINTENBHOCTh IIPOLECCOB B
OKpYKaroIlleM MUpe.

[TpubnuxEnHOE 3HaYEHUE BEIIMYMHBI, TOUHOCTb NPpUOIMKeHus1. OKpYTJIEHHE YHCEI.
IIpyuknaka 1 OLIEHKA pe3yIbTaTOB BHIYMCICHUN.

YpaBHeHUsS ¥ HEPABEHCTBA

JluneriHoe ypaBHeHHE. Pemenne ypaBHeHUM, CBOASAIINXCS K JIMHEUHBIM.

KBanparHoe ypaBHeHue. PelieHuwe ypaBHEHMH, CBOJAIIMXCS K KBaJPATHBIM.
bukBanpatHoe ypaBHeHue. lIpuMepbl pelieHuss ypaBHEHUHW TpPETbEd U YETBEPTOMN
CTETECHEN Pa3I0KEHUEM HA MHOKHUTEIH.

Pemiennie npoOHO-panMoHaNbHBIX ypaBHEHUW. PeleHne TEKCTOBBIX —3ajad
anre0OpanyeckuM METOJIOM.

VYpaBHeHHE ¢ IBYMsI IEpEMEHHBIMH U ero Tpaduk. Pemenne cucteM NByX THHEHHBIX
YpaBHEHUW C JABYMs IE€PEMEHHbIMH. PellleHue cucTteMm JABYX YpaBHEHHH, OJIHO HU3
KOTOPBIX TUHEHHOE, a IPYroe — BTOpoi creneHu. ['paduueckas HHTEPIPETAIUS CHCTEMbI
YPAaBHEHUH C IByMs [IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandeckuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOKCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IepeMeHHOM. Pemenune cucrem
JUHEWHBIX HEPABEHCTB C OJIHOM nepeMeHHoU. KBaaparHeie HepaBeHCTBA. [ 'paduueckas
UHTEPIIpETAlMsl HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IIEPEMEHHBIMU.

DOyHKIUA
Ksampatuunas ¢pyukius, e€ rpadux u cBoiictsa. [Tapabora, KOOpAHMHATHI BEPIIUHBI
napaboJibl, 0Ch CHMMETPUH ITapaloIbl.

£
I'paduku (byHKuHﬁ:y = fx,y=#kx+Db, y= Y= X%y =+x, y= |x|, -

WX CBOWCTBA.

YucuaoBble N0OCI€10BATEIbHOCTH U MPOIPECCUH

[loHsiTHE YKMCIIOBOWM  TOCIJIENOBATEIIBHOCTH. 3aJlaHUE  IOCIEA0BATEIbHOCTHU
peKyppeHTHOM dopMyIoi u GopMyIoi N-To YieHa.

ApudmeTnyeckas u TeoMmeTrpuyeckas mporpeccur. Dopmynsl N-To  diIeHa
apu(PMETUICCKON 1 T€OMETPUUECKON MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300pakeHne 4ieHOB apu(MEeTUUECKOW U TEOMETPUIECKON MPOTPECCUil TOUKaMu
Ha KOOPJAWHATHOW IUIOCKOCTH. JIMHEWHBIH W SKCHOHEHIUMAIbHBIA pocT. CIO0XKHbBIC
MPOLCHTHI.
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NPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIE pE3yJabTaThl OCBOEHUS MPOrpaMMbl Y4eOHOro Kypca K KOHIY
oOydenus B 7/ kjaacce: Uncja v BoIuucjaeHUs

BEITIONTHATH, coueTast YyCTHBIC M MUCbMEHHBIC TIPUEMBI, apu(METUUECKHUE TCHCTBUS
C palMOHAJILHBIMH YHCIaAMHU.

HaxoauTe 3HaYCHUS YUCTIOBBIX BBIPAKCHUH, MPUMEHATHh Pa3HOOOpa3HbIE CITOCOObI
¥ NPUEMBI BBIYUCIICHHUS 3HAYCHHUH APOOHBIX BBIPAXKEHUH, COJACPKANTUX OOBIKHOBCHHBIC
U JICCATUYHBIE APOOH.

[lepexoauTh OT oaHOW (OPMBI 3amMUCH 4YKMCea K JApyroi (mpeoOpa3oBHIBaTh
JCCATUIHYIO TPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B
OECKOHEUYHYIO JECATUUHYIO APOOB).

CpaBHUBATh M YIIOPSIOYMBATH PAIIMOHAILHBIC YHCIIA.

OKpyTIAThH YHUCIIA.

BBITIOJIHATE TPUKHIKY W OICHKY pe3yJjbTaTa BBIYHMCICHUH, OICHKY 3HAYCHHH
YHUCJIOBBIX BBIPAXCHUH. BBIMONHATh JCHCTBUS CO CTENEHSAMH C HATYpPaJIbHBIMU
MOKa3aTeIsIMHU.

[lpuMeHATh TpHU3HAKH JEIUMOCTH, pa3JIOKEHHE HAa MHOXHTEIH HATypaJbHBIX
qHCel.

Permate mpakTHKO-OpHEHTHPOBAHHBIE 3329, CBSI3aHHBIC C OTHOIIICHHEM BEJIMYNH,
IPOTIOPIIMOHATBPHOCTRIO BEIMYUH,  IPOIECHTAMH, UHTEPIPETUPOBATH
pe3yJIbTaThl PEIICHUS 3374 ¢ yYETOM OTpaHUYCHHUH, CBSI3aHHBIX CO CBOHCTBAMHU
paccMaTpUBaeMbIX OOBEKTOB.

AJredpanyeckue BbIpaKeHU s

Hcnonp3oBaTh aireOpandeckyr0 TEPMHHOJIOTHIO U CUMBOJIMKY, IPUMEHSTh €€ B
IpolLecce OCBOCHHs y4eOHOro MaTepHaia.

Haxomute 3HaueHust OyKBEHHBIX BBIPOKEHUW TIpU 3aJ@aHHBIX 3HAYEHUSIX
MEPEMEHHBIX.

BrimonHATh mpeoOpa3oBaHuUsl 1EJ0TO BBIPAKEHUS B MHOTOWIEH MPHUBEIACHUEM
MOT00HBIX CJIATa€MbIX, PACKPBITHEM CKOOOK.

BhINOaHATS YMHOXEHHUE OJHOWICHA HA MHOTOWIEH U MHOTOYJIEHa Ha MHOTOYJIEH,
MPUMEHATH (POPMYJIIBI KBaJpaTa CYMMBI M KBaJIpaTa pa3HOCTH.

Ocy1iecTBasATh pa3ioKEHHEe MHOTOYJIEHOB HA MHOKUTEIHU C TTIOMOIIbIO BBIHECEHUS
3a CKOOKH OOIIEro MHOKUTEIS], TPYIIUPOBKH CIIaraeMblX, IpUMEHEHUsI GopMyIl
COKPAIIEHHOT'O YMHOXKEHUS.

[IpumensTs npeoOpa3oBaHKsl MHOTOYJICHOB IS PELICHUS] PA3IUYHBIX 3aJad U3
MaTEeMaTHKH, CMEKHBIX MPEMETOB, M3 PEATTbHON MPAKTUKH.
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Hcnonp3oBaTh CBOWCTBA CTENEHEHM C HATypajbHBIMU II0Ka3aTEIsIMU U1
npeoOpa3oBaHusl BbIpaXKEHU. Y paBHEeHUsI M HEPABEHCTBA

PemaTte nuHelHbIE ypaBHEHU C OTHOW NIEPEMEHHOM, IPUMEHSS IIpaBUila epexona
OT MCXOOHOI'O0 YpaBHEHUs K PaBHOCWIBHOMY eMy. IIpoBepsTsh, sBiISETCS M 4YUCIO
KOpHEM ypaBHEHU.

[IpumeHsATh rpaduyeckue METONbl MPU PEUICHUU JUHEHWHBIX YpaBHEHUH U HUX
CUCTEM.

[TonOupaThk npuMepsl nap YKUCell, BISIOIUXCS PELICHUEM JTUHEHHOTO YpaBHEHHS C
JIBYMsI IIEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IJIOCKOCTH TpaduK JUHEHHOTO ypaBHEHMS C JIBYMs
NEepPEeMEHHBIMH, MOJIb3YSCh TPa(UKOM, IPUBOIUTH IPUMEPHI PELICHUSI YPABHEHUSI.

PemaTte cuctembl ABYX JIMHEWHBIX YPABHEHUM C IByMs IIEPEMEHHBIMU, B TOM YHCJIE
rpaduyuecku.

CocTaBisTh U pelIaTh JUHEWHOE YPaBHEHUE UJIU CUCTEMY JIMHENHBIX YPABHEHUI 110
YCIOBUKO 3aJayd, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d
IIOJIyYE€HHBIN pe3yJIbTar.

DOyHKUUHA

N300paxkaTh Ha KOOPIAMHATHON NIPSIMOI TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, MHTEPBaJbl, 3alIUCHIBATh YHCIOBBIE MPOMEXYTKH Ha
anredpanvyeckoM si3bIKe.

OtmeyaTh B KOOPAMHATHOM MIIOCKOCTH TOYKH IO 33JaHHBIM KOOPJIMHATAM, CTPOUTH
rpaduku TUHEHHBIX QyHKnuid. CTpouTh rpaduk GyHkmun y = |x]|.

OnuceIBaTh C TOMOIIBIO (DYHKITUI U3BECTHBIE 3aBUCUMOCTH MEKY BEJIMUNHAMU
CKOPOCTb, BpEMsi, PacCTOSIHHE, II€Ha, KOJIUYECTBO, CTOMMOCTb, MPOU3BOIUTEIHHOCTD,
BpeMsi, 00BEM pabOTHI.

HaxoauTe 3HaueHue GpyHKINM 110 3HAYECHUIO €€ apryMeHTa.

[lonumate rTpaduyeckuii crmocod TPENCTaBIEHUS U aHauu3a uH(OpMaIuH,
W3BJICKaTh U WHTEPHPETUPOBATh MH(pOpMaIMio u3 TpaUKOB peaNbHBIX MPOIIECCOB U
3aBUCUMOCTEH.

[IpeameTHBIC pE3yiabTAaTBl OCBOCHHUS IIPOrpaMMbl y4eOHOrO Kypca K KOHITY
oOyueHus B 8 KJjacce:

Yucaa 1 BIYUCIEHUS
Hcnonp30BaTh HayaJIbHBIC npeacTaBJICHUA O MHOXXCCTBC ,HCfICTBHTeHBHBIX quCceia

JUIsL CPaBHEHUs, OKPYIJICHHMSI W BBIUMCICHHH, W300paxaTh JEUCTBUTEIbHBIE YHUCIA
TOYKaMU Ha KOOPAUHATHON MPSIMOM.
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[IpumeHsATs NOHATHE apU(PMETUYECKOrO0  KBAJAPATHOTO KOpHSA, HAXOIUTh
KBaJIpaTHbIE KOPHHU, HCIOJIb3ysl MpU HEOOXOJMMOCTH KAaJbKYJSTOp, BBIIOJIHATD
npeoOpa3oBaHus BBIPAXKEHHM, COAEpKAIIMX KBaJApaTHbIE KOPHHU, MCIOJb3Yys CBOWCTBA
KOpHEN.

Hcnonb30BaTh 3anucu OONBIINX U MAJbIX YHCEJ C MOMOIIBIO JECATUUYHBIX ApoOei

u creneHel yncna 10. AuredGpandeckne BbIpaKeHUs

HpI/IMCHSITB IMOHATHUEC CTCIICHHU C LCJIBIM ITOKA3aTCJICM, BBIIIOJIHATH HpeO6pa30BaHI/I5{
BBIpEl)KCHHﬁ, COACPKaluX CTCIICHU C L CJIBIM ITOKA3aTCIICM.

BoimonaHsaTe TOXKIACCTBCHHBIC Hp€O6p330BaHI/I$I pPadrOHAJIBHBIX BBIpa)KCHHfI Ha
OCHOBC IIpaBUJI HeﬁCTBHﬁ HaJa MHOT'O4JICHAMH U aJII‘e6paI/I‘ICCKI/IMI/I IIpO6$[MI/I.

PaCKJ'IaI[BIBaTB KBaI[paTHBIﬁ TpéX‘IJ’IeH Ha MHOXHUTCIIN.

HpI/IMeHSITB Hp€O6pa30BaHI/I$I BBIpa}KeHI/Iﬁ IJIA PCIICHHA PA3JIMYHBIX 3ada4 U3
MAaTCMAaTUuKH, CMCIKHBIX IIPECAMCTOB, U3 peanbﬁoﬁ IMPAKTUKH.

YpaBHEHUS U HEPABEHCTBA
Pemate snMHEHHBIEC, KBaJApaTHbIE YpPaBHEHHUS U pPALUOHAIBHBIE YpPaBHEHUS,

CBOOAIIUCCA K HUM, CUCTCMBI [IBYX ypaBHeHI/Iﬁ C ABYMs ICPCMCHHBIMU.

[IpoBoauTh MpoCTEilIe UCCIe0BaHMs YPaBHEHUN U CHUCTEM YpaBHEHHUH, B TOM
Yuciae C NPUMEHEHHEM rpaduyeckux MpeacTaBieHui (yCcTaHaBIUBaTh, UMEET JIU
ypaBHCHHE WIIM CHCTEMa YPaBHEHUI PEIICHUs, €CIIM UMEET, TO CKOJIbKO, U TIpoUee).

[lepexoauTs OT ciioBecCHON (OPMYIUPOBKH 3aa4M K €€ anreOpandeckoil MoJaenu ¢
NOMOIIIBI0 COCTABJIEHUSI YPAaBHEHUS WJIM CUCTEMBl YPABHEHUU, MHTEPIPETUPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN PE3YIIbTAaT.

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB [JIi CPABHEHHUS, OLICHKH, pEIIATh
JUHEHWHBIC HEPABEHCTBA C OJHON IMEPEMEHHONW M WX CHUCTEMBI, J1aBaTh rpadUuecKyro
WJUTIOCTPAILMIO MHOKECTBA PEIIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUA

[ToHMMaTh W WCIOJB30BaTh (YHKIIMOHAIBHBIC TOHATHS H S3BIK  (TEPMUHBI,
CUMBOJIMYECKUEC O00O03HAYCHHS), ONPEACIATh 3HadYeHWe (QYHKIUKM 10 3HAYCHUIO
aprymMeHTa, OmpeneisaTh cBoWcTBa (QyHKiuu mo e€ rpaduky. CTpouTh Tpaduku

AIIEMEHTAPHBIX (DYHKINI BUaA:

* 2 3
= — = X =X = Vx, y=|x . .
y=x7 4 24 =1 |, OMUCHIBATh CBOMCTBA YUCIOBOU (PYyHKIIMU

1o e€ rpaduky.

[IpeameTHBIC pE3yiabTaThl OCBOCHHUS IIPOrpaMMbl y4eOHOrO Kypca K KOHITY
oOyueHus B 9 KJjacce:
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Yucsa v BBIYUCIECHUS

CpaBHHBATH U yHOPSAOUYNBATH PAIMOHAIBHBIE U UPPALUOHAIBHBIE YUCIIA.

Brinonusate apudmernyeckue ACHCTBUS C pallMOHAIBHBIMU YHWCIAMH, COYETas
YCTHBIE M TNIMCBMEHHBIE NPHUEMBI, BBIIIOJHATH BBIYMCICHUS C HUPPALUOHAJIBbHBIMU
YHCJIaMU.

HaxomuThs 3HaueHHs CTENEHEN C LENBbIMU IOKA3ATENSAMU M KOPHEW, BBIYUCIISITH
3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyrfiATh  JACUCTBUTEIBHBIE  YHWCIA, BBINOJHIATH MNPUKUIKY  pe3ylibTaTa
BBIUKCJIEHUH, OLICHKY YMCJIOBBIX BBIPAXKCHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHelHBIE UM KBaApPATHBIE YPAaBHEHUs, YPABHEHUs, CBOIALIMECS K HUM,
npocTeire 1poOHO-pallOHaIbHbIE YpaBHEHUS.

PemaTte cucteMbl ABYX JIMHEWHBIX YPABHEHHUU C JBYMsI IIEPEMEHHBIMU U CUCTEMBI
JIBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SABJIACTCS JTUHEUHBIM.

Pemarp TekcTOBBIE 33aun anreOpandeckuM CIocoOOM € MOMOUIbI COCTABICHUS
YPAaBHEHUS WIM CUCTEMBI IBYX YPAaBHEHUH C IByMS IIEPEMEHHBIMU.

IIpoBOAUTE MPOCTEUIINE UCCIECIOBAHUS YPAaBHEHUN U CUCTEM YPaBHEHHUH, B TOM
YHCiie ¢ TPUMEHEHHEeM rpaduuecKux IpecTaBiIeHuil (ycTaHaBIMBaTh, HMEET JIU
ypaBHEHHE WIIM CUCTEMa YPaBHEHHI PEIICHUs, €CIIM UMEET, TO CKOJIBKO, M TIpoYee).

Pemats ivHeliHbIe HEPAaBEHCTBA, KBaApaTHbIE HEPABEHCTBA, N300pa)kaTh PELICHUE
HEPaBEHCTB Ha YUCJIOBOM IPSIMOMH, 3alIMCBIBATh PEIICHUE C IOMOIIBIO CUMBOJIOB.

Pewars cucrtembl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOLIUE
KBaJpaTHOE HEPAaBEHCTBO, M300pa)kaThb PEIIEHUE CHUCTEMbl HEPABEHCTB Ha UYHCIOBOMN
IIPSIMOM, 3aIIMCBHIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Hcrnonp30BaTh HEPABEHCTBA IIPU PELICHUN PA3JIMYHBIX 3a1a4.

DOyHKIUA
Pacno3naBsath GYyHKIMM ~ M3YYEHHBIX BHJIOB. IToka3piBaTh
CXeMaTHYECKH PACTIOJIOKEHNE Ha KOOPIMHATHON INTIOCKOCTH rpadyuKoB (PYHKIUN BUA:

#
y= fxY = £x + b, y==, y=ax2+bx+c, y=x3, y= \/7?’3’=|x|B

3aBUCUMOCTH OT 3Ha4eHUH KOA((OUIIMEHTOB, ONMUCHIBATH CBOMCTBA () YHKITHIA.

Ctpouth W wu300pakaTh CXEMaTUYECKH TpapuKd KBAAPATUYHBIX (PYHKIUH,
OTHCHIBATH CBOMCTBA KBAJPATHYHBIX (PYHKITUI TI0 UX TpaduKam.

PacrioznaBath KkBagpatnuHylo (QyHKIUIO 10 ¢dopMyne, TPHUBOAUTH MPUMEPHI
KBaIPATUYHBIX (YHKIUNA U3 pealTbHOM )KU3HU, (U3HKH, TCOMETPHUH.

YucaoBble MOCI€10BATEIbHOCTH U MPOIPeCcCHHA
Pacno3naBath apupMeTHUECKYyI0O U TEOMETPHUYECKYIO MPOTPECCUU MPU Pa3HBIX

crioco0ax 3a1aHus.
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BBINOJIHATH BBIYUCIEHUS C UCIIOJIB30BAHUEM (OPMYIT N-TO WiieHa apupMeTUuIeCKOn
Y F€OMETPUYECKON MPOrpecCcuil, CYMMBI IIEPBBIX N YICHOB.

I/I306pa)KaTB YJICHBI ITIOCJICA0OBATCIIBPHOCTH TOYKAaMHU Ha KOOpI[PIH&THOfI ITIIOCKOCTH.
Pemats 3aJa4dH, CBA3aHHBIC C YMUCJIOBBIMHU ITOCICOAOBATCIBHOCTAMHK, B TOM YHCIIC

3aJ1auy U3 pealIbHOW KU3HU (C UCIIOJIb30BaHUEM KaJIbKYISATOPA, IU(POBBIX TEXHOJIOTHI).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
HaumenoBanue pasieia  KoluaecTso OCHOBHOE OcHOBHBIE BU/IbI ACSITENBHOCTU O0YHAIOIINXCS
(TembI) Kypca 4acos coJiepKaHue
Uucna 1 BEIYUCIECHUS. 24 HomsiTie CucreMaTu3npoBaTh M 000ramaTh 3HaHUsE 00
PanronanbsHbIe yncia PAITHOHATHHOTO OOBIKHOBEHHBIX U JACCSITHYHBIX IPOOSX.
gycna CpaBHHMBATh U YNOPSIA0YHMBATH APO0H, MpeoOpa3oBbIBas
ApubmeTHIECKHE IpU HEOOXOAMMOCTH JIECATUYHBIE IPOOH B OOBIKHOBEHHBIE,

JICUCTBHUS C
palMOHAIbHBIMU
yucinamu. CpaBHEHUE,
YIIOPAIOYNBAHUE

PaduOHAJIBHBIX YHUCCII.

CrenieHp ¢
HaTypaJbHbIM
ITIOKa3aTeJIeM.
Pemenne oCHOBHBIX
3a7a4 Ha 1pooH,
MPOIIEHTHl U3
pEaTbHOM MPAKTUKMU.
[Ipu3sHaku
JICITUMOCTH,
pa3oXKeHus Ha

OOBIKHOBEHHBIC B JICCATUYHBIC, B YACTHOCTH B OECKOHEUHYIO
JNECATUIHYIO IpOOB.

IIpuMeHATH pa3Hoo0pa3HbIe CIIOCOOBI U MPUEMBI
BbIYNCJICHUS 3HAYEHUI JPOOHBIX BbIPAKEHUIA,
coJiepKaliux 0OOBIKHOBEHHBIC U JACCATUYHBIC TPOOH:
3aMEHATh MPHU HEOOXOAUMOCTH JACCATUYHYIO IPOOH
OOBIKHOBEHHOH U OOBIKHOBEHHYIO JICCITUYHOM, IIPUBOIUTH
BBIpaXeHHUE K popMe, HanboJiee y0O0HO! Il BBIYUCIICHUH,
npeoOpa3oBBIBaTh JPOOHBIC BRIPAKSHUS HA YMHOXKCHHUE U
JeJICHUE eCITUIHBIX Apo0e K ICHCTBUSIM C IEIBIMHU
YHCJIaMH.

IpuBOANTH YHCJIOBbIE U OYKBEHHbIE MPUMEPBI CTEIICHU C
HATYpaIbHBIM ITOKa3aTesIeM, OOBACHSS 3HAUCHUS] OCHOBAHUS
CTETEHH M MOKa3aTess CTENCHH, HaXOIUTh 3HAUCHUS
crerneHei Buaa a" (a — m000e parMoHaIbHOE YUCIIO0, N —
HaTypaJIbHOE YHUCIIO).
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MHOXUTEIN
HaTypaJIbHBIX YUCEIN.
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PeanbHble
3aBUCUMOCTH. IIpsamas
u oOpaTHas
IIPONIOPLIMOHAIIBHOCTH

IonuMaThb cMbICH 3amUCH OOJIBIIMX YHCENl C MOMOIIbIO
NECATUYHBIX Apo0eit u crenenei yucna 10, npuMeHATh UX
B PEAJIbHBIX CUTYalUsX.

IIpuMeHATH MPU3HAKY IETUMOCTH, Pa3JIOKEHHs Ha
MHOKHUTENU HATyPaJbHbBIX YUCEIL.

PemaTh 3aga4um Ha 4acTH, IPOLEHTHI, MPONOPILUH, Ha
HaxoXKJIeHue Apo0u (MPOIIeHTa) OT BETMYNHBI U

BEJIMUUHBI 110 €€ IpoOH (ITPOLIEHTY), 1poOH
(mporieHTa), KOTOPBIN COCTABIAET OJHA BEIMYMHA OT

JIPYTOHU.

IIpuBoauTh, pa3dMpaTh, ONEHUBATH PA3JINUHBIC PELICHUS,
3aIMCU PELICHUN TEKCTOBBIX 3a1a4.

PacnosHaBaTh M 00BSICHATH, ONIUPASICh HA ONPEIEICHUS,
IpsSMO IPONOPIIMOHATIbHBIE U 0OPAaTHO NMPOMOPLUOHAIIBHbIE
3aBUCUMOCTH MEXKIY BEJIMYMHAMU, IPUBOJAUTH NPUMeEPBI
3THUX 3aBUCUMOCTEN U3 pealibHOr0 MUPA, U3 APYTUX y4eOHBIX
IIPEIMETOB.

Pemath npakTHKO-OpUEHTUPOBAHHBIE 3a]1a4M Ha APOOH,
IPOLIEHTHI, MPSAMYIO U 00PAaTHYIO MPOTOPIIUOHATBHOCTH,
[IPONOPLIUU
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Anrebpanueckue
BBIPKCHUS

27

byxBenHbIe
BBIPAKCHUSL.

[TepemenHsle.

Jonyctrumblie
3HAYECHUS

MMCPCMCHHBIX.

DopmyJIbL.

OBanageth airedpanyeckoil TEPMUHOJIOTUEN U CUMBOJIUKOH,
NPUMEHSATH €€ B IPOLIECCE OCBOECHUS yUEOHOr0 MaTepuaia.
HaxoauTs 3HaueHUs OyKBEHHBIX BbIPAXKEHUHN MIPU
3aJJaHHbIX 3HAUYEHUSIX OYKB; BBITIOJHITH BRIYUCICHUS 1O
dbopmynam. BeImoaHATH peoOpa3oBaHus 1EI0T0
BBIPAKEHUSI B MHOT'OWIEH MPUBEICHUEM MOI0OHBIX
cllaraeMblX, paCKpbITHEM CKOOOK. BBINOJIHATH yMHOXEHUE
OJHOYJICHA
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[IpeobpazoBanue
OyKBEHHBIX
BBIPAYKECHUH,
pacKpbITHE CKOOOK U
MIPUBEACHUE
10TOOHBIX
ciraraecMeix. CBoOMCTBa
CTCIICHU C
HATypaJIbHBIM
IOKa3aTesIeM.
MHoro4JieHsbl.
Cnoxenue,
BBIYHNTAHUE,
YMHO>KEHUE
MHOT'OWICHOB.
DopMyJIbl
COKpaIIEHHOTO
YMHO>KECHHUS.
Paznoxenue
MHOT'OYJICHOB Ha
MHOKHUTEIIN

Ha MHOTOYJICH U MHOTO4JIEHa HA MHOTOWICH, NPUMEHSATH
dbopmyJibl KBaJpaTa CyMMBI M KBaJipaTa Pa3HOCTH.
OcyuiecTBJIATH PA3JIOKEHUE MHOTOWICHOB HA MHOXXUTEU
yTEM BBIHECEHHS 32 CKOOKM OOIIEro MHOKUTEIIS,
puUMEHEeHUs (HOPMYIIBI PA3HOCTH KBAJIpaToOB, (PopMy
COKPAIIEHHOT0 YMHOXKCECHUS.

IIpumeHaTH MPeoOpa3oBaHUEe MHOTOWICHOB ISl PEIICHUS

Pa3IMYHBIX 3a/]a4 U3 MaTEMaTUKH, CMEXHBIX MPEIMETOB,
U3 peaJbHOM ITPAKTUKHU.

3HAKOMUTLCA C HCTOpI/Ieﬁ pa3BUTHUA MATCMATHUKU
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YpaBHEHHUs U HEPABEHCTBA

21

YpaBHeHue, npaBuia
npeoOpazoBaHus
YpaBHEHHS,
PaBHOCHJIBHOCTh
YPaBHECHUH.
JluneriHoEe ypaBHEHUE

Pemiarp IMHENHOE YpaBHEHHE C OJHOM IIEPEMEHHOM,
NPUMeHsA NPABWJIA [IEPEXO01A OT UCXOJAHOIO YPAaBHEHUS K
paBHOCHIIBHOMY emy Oosiee npoctoro Bujaa. [lpoBepsTs,
SIBJISICTCS JIM KOHKPETHOE YUCIIO KOPHEM YpaBHEHMUS.
IHoa0upaTs npuMepsbI 11ap YUCEN, SBIAIONINXCS PELICHUEM
JIMHEMHOI'O YPAaBHEHMUS C IBYMsI [IEPEMEHHBIMU.

C OJTHOM TIEpEMEHHOM,
pElIEHNUE TUHENHBIX
ypaBHEeHUH. Pemenue
3a7a4 ¢ MOMOUIBIO
YpPaBHCHUH.

JluHerHOEe ypaBHEHHE C
NBYMS IEPEMEHHBIMU U
ero rpadux. Cucrema
JIBYX JINHEUHBIX
YPaBHEHUU C IBYMs
IIEPEMEHHBIMU

CTpouTth B KOOPAMHATHOM TJIOCKOCTU TpadUK JTMHEHHOTO
yYpaBHEHHUS C IBYMSI TIEPEMEHHBIMH; TIOJIB3YACh TPpadUKOM,
NMPUBOJAUTH NPUMeEPHI PEIICHUS YPABHEHUA.

HaxoauTh pemeHue CUCTEMBI IBYX JUHENHBIX YPABHEHUM C
JIBYMSI IEPEMEHHBIMU.

CocTaBJATH M pelIaTh YPABHEHUE UJIU CUCTEMY
YPaBHEHHUI 110 YCIOBUIO 33/1a4d, UHTEPIIPETUPOBATH B

COOTBETCTBHM C KOHTEKCTOM 3aJa4M ITOJYYEHHBIN
pe3ysbTar
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KoopauHatel u rpaduky.
OyHKIUU

21

Koopaunara Toukn Ha
npsAMon. Yuciossle
IIPOMEXKYTKHU.
Paccrosinne mexny
JIBYMSI TOUYKaMH
KOOPJIMHATHOM
IIPSIMOM.
[IpssmoyrosbHas
CHUCTEMa KOOpJIMHAT Ha
J10CKOCTH. [Ipumepsl
rpauKoOB, 3aJaHHbIX
dbopmyamu.

HN300paxkaTh Ha KOOPAUHATHON NIPSIMOM TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOPJAMHATAM, JIyYH, OTPE3KH,
MHTEPBAJIbl; 3aMMCHIBATh UX HA AIreOpanuecKoM SI3bIKE.
OTMeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH 11O
3aJIaHHBIM KOOpJMHATaM; CTPOUTH I'paUKU HECTOKHBIX
3aBUCUMOCTEH, 3aIaHHBIX (POPMYJIAMH, B TOM YHCIIE C
NOMOIIBI0 IMPPOBLIX JabopaTopuil. [IpuMeHATH, H3yYaTh
NpeuMylIecTBa,

HHTEPNPeTHPOBATH rpaduyecKuii crnocod npeAcTaBiICHUs U
aHaJM3a pazHoo0pa3HOM KU3HEHHON HHPOPMALIHH.
OcBauBaTthb NoHATHE (PYHKIUH, OBJIaJI€BAThH
(GYHKIIMOHAIBHOW TEPMHUHOJIOTHEH.

Pacno3HaBaThb juHelHy0 QyHKIH0 Y = KX + b,

Urenue rpadukoB
peabHBIX
3aBUCUMOCTEM.
[MonsiTie pyHKIUN.
['paduk GyHKIINN.
CaoiicTBa QyHKITHA.
JluneitHas GyHKIHS.
[TocTpoenue rpaduka
JTMHEHHON (pyHKIUH.
['paduk pyHKIIHHA
y=|x|

ONMUCHLIBATL €€ CBOMCTBA B 3aBUCUMOCTH OT 3HA4YCHUU
ko3 durreHToB K u b.

CrpouTthb rpadpuku nuHelHOW QyHKIMH, QYHKIMA Y = | x |.
HUcnoab3oBaTh nu@poBbie pecypcehl LISl TOCTPOSHUS
rpadukoB GyHKIMIA 1 U3YUYEHHUS UX CBOMCTB.

[IpuBOAUTE IPUMEPHI JIMHEWHBIX 3aBUCUMOCTEMN B PEAJIBHBIX
poueccax u siBICHUSAX
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[loBTOpeHue u 06001IeHNE 9 [ToBTOpEHUe Boi0upaTh, NpUMEHATH OLIEHUBATH CIIOCOOBLI CPABHEHUS
OCHOBHBIX  TIOHSTHHN qucesl, BBIYMCICHUM, @peoOpa3oBaHUN  BBIPAXKEHUH,
M METOIOB Kypca 7 peLIeHNs] YPaBHEHUH.
KJ'IaCCH;, obobmenne OcymecTBIATh CAMOKOHTPOJIb BBINIOJIHSEMBIX JIEMCTBUHN U
SHAHIH CaMOITPOBEPKY pe3yiIbTaTa BBIUUCICHUM, MpeoOpa3oBaHui,
MTOCTPOCHUN.
PemaTh 3agaum U3 peanbHOU XU3HU, MPUMEHATH
MaTeMaTH4YeCKHe 3HAHUS ISl PELICHUS 3a7a4 U3 APYTUux
MPEIMETOB.
Pemarh, TekcTOBBIE 3aJa4d, CPAaBHUBATh, BbLIOMPATh
CIOCco0BI peuIeHus 3a1a4u
OBUIEE KOJIMYECTBO 102
YACOB TIO
[TPOIT'PAMME
8 KUIIACC
HanmenoBanue pasnena  KonuuecTBo OCHOBHOE OCHOBHBIE BUJIBI I€ATEIHLHOCTH 00yYaIOIINXCS
(TembI) Kypca 4JacosB coliepKaHue
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Yucna v BEIYUCIIECHUS.

KBagpaTHbpie KOpHU

15

KBangpaTHbIil KOpeHb
u3 yucia. [onarue
00 uppanroHaIbHOM
yucie. JlecaTuuneie
MPUOIIKEHUS
UPPALMOHATBHBIX
quces.
JleficTBUTENIBHBIC
yucna. CpaBHEHUE
JIEHCTBUTEIIbHBIX
quce.

VpaBHeHHUE BUJA X2
=a.

CaoiicTBa
apu(METHICCKUX
KBAJIPATHBIX KOPHEU.
[IpeobpazoBanme
YUCJIOBBIX
BBIPKEHHH,
COJIepIKaIlnuX
KBaJpaTHbIE KOPHU

DopMyIMpPOBATH ONpe/IeJIeHue KBaIPaTHOTO KOPHS U3
yucia, apupMeTHIeCKOTro KBaIpaTHOTO KOPHSI.
I[IpumMeHATH onepaIuio U3BJICUCHUS KBAAPATHOTO KOPHS
U3 YKCIIa, MCIOJIB3YS TTPU HEOOXOAUMOCTHU

KAJbKYJISATOP. OneHNBaTh KBaJIpaTHBIE KOPHHU 1I€JIBIMU
YUCJIaMU U JECATUYHBIMU JIPOOSIMHU.

CpaBHUBATH U YNOPSA0YUBATH PAllMOHAJIBHBIC U
HMppalluOHAIbHBIE YUCTIA, 3aIIUCAHHBIE C TIOMOIIBIO
KBaJPATHBIX KOPHEH.

HccaenoBars ypaBHeHHE X2 = @, HAXOIUTh TOUHBIE
npuOIkEHHBIe KOpHH Tipu @ > 0.

HccaenoBarb CBOMCTBA KBAJIPATHBIX KOPHEU, ITPOBOIS
YHUCJIOBBIE SKCIIEPUMEHTHI C UCTIOJIb30BAHUEM KaJIbKYJISITOpA
(kommbIOTEpA).

Jloka3pIBaTh CBOICTBA apU(PMETUUCCKUX KBAIPATHBIX
KOpHEH; MPUMEHSATh UX IS IPeoOpa3oBaHus BBIPAKCHHUH.
BoinoaHATH Npeodpa3oBaHusl BEIPAXXEHUH,
coZepKalux KBaJpaTHbIC KOPHU. BeIpaxxaTh epeMeHHbIE
U3 TEOMETPUUYECKUX U Puznueckux Gopmyi. Beraucasarb
3HAYEeHM s BBIPAXKECHUM, COAEPKALINUX KBAIPATHbIE KOPHHU,
UCTIOJIb3YS MPU HEOOXOIUMOCTH KAIBKYJIISATOP.
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Hcnoab30BaTh B XO/€ peICHM: 3aaa4 3JICMCHTAPHBIC
MMpeACTAaBJICHUS, CBA3aHHBIC C HpI/I6JII/I)KéHHBIMI/I 3HAa4YCHUAMU
BCJINYHH.

3HAKOMMTBHCH ¢ HCTOPHMEN Pa3BUTHS MAaTEMATHKU

Yucina W BBIYUCIICHUA.
CreneHs ¢ 1eIbIM

ITOKa3aTcjICM

CrteneHs ¢ 1eIbIM
ITOKa3aTeJIeM.
CranjgapTHas 3anuch
yHca.

Pa3mepbr 00bekTOB
OKPY’KaIOIIEro Mupa
(oT IeMEHTapHBIX
YacTHUI[ 10
KOCMHUYECKUX
00BEKTOB),
JUIATEJILHOCTD
IIPOIIECCOB B
OKPY’KaroIIeM MHPE.
CBOMCTBA CTEIIEHU C
II€JIBIM ITOKa3aTeJIeEM

D®opMyIMpPOBATH ONpe/ieIeHHe CTETICHU C LIEJIbIM
MOKa3aTeJIeM.

IIpeacTaBasiTh 3aMUCh OOJBITUX M MaJIbIX YUCET B
cTa”aapTHoM Bujie. CpaBHMBATH YKCIIa U BEJIMYMHBI,
3alMCaHHbIe C UCTob30BaHueM crerneHu 10.
Hcnonb30BaTh 3al1MCh YKCEN B CTAHAAPTHOM BHUJIE
JUTSL BBIPQXKEHUSI Pa3MepOB O0BEKTOB, JUIUTEILHOCTH
MPOLIECCOB B OKPYKAIOILIEM MUDE.
DopMyJIHPOBATH, 3aIIUCHIBATH B CUMBOJIHYECKOM
(¢opme 1 mILTIOCTPUPOBATH MPUMEPAMHU CBOMCTBA
CTEIEHH C LIEJIBIM ITOKA3aTEIIEM.

IIpuMeHSITH CBOMCTBA CTETICHU 1)1 TPeoOpa3oBaHUs
BBIPAKCHUH, COAEPIKAIINX CTEIIEHHU C LETBIM
nokasaresieM. BhIOJIHATH JeHCTBUA C YUCIIAMHU,
3alMCaHHBIMH B CTaHIAPTHOM BHUC (YMHOXKEHHE,
JICJICHNE, BO3BEJCHUE B CTEIICHb)
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Anrebpanydeckue
BBIpaKeHUs. KBaapaTHbBIH

TPEXUIICH

KBanparnsrit
TPEXUWICH.

Paznoxxenue
KBaJI[paTHOTO

PacnosHaBaTh KBaJgpaTHbIN TPEXUJIEH, YCTAaHABINBATh
BO3MOXKHOCTb €T0 Pa3I0KEeHUs HA MHOKUTEIU.

PackinaabiBaTh HAa MHOKMTEJIH KBAIPATHBIN TPEXWICH
C HEOTPHULIATEIbHBIM TUCKPUMUHAHTOM

TpEXWIEHa Ha
MHOKUTEIIN
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Anrebpanueckue
BBIPAKCHUS.

Anrebpanueckas ApoOb

15

Anrebpanueckas
npoOsb. JlomycTumbie
3HAYCHUS
IEPEMCHHBIX,
BXOJIANINX B
anreOpanueckue
BBIPKCHUSI.
OcCHOBHOE CBOMCTBO
anrebpanydeckoit
npoou. CokparieHue
npobeii. Croxenue,
BBIYUTAHHUE,
YMHOKEHUE U
JieJIeHNe
anreOpandecKux
JPOOEH.
[IpeobpazoBanme
BBIPKEHHH,

coJiep KaIImx
anre0pandecKue
Ipobu

3anuceiBaTh anredpanyeckue BoipakeHus. Haxoaurp
00JacTh ompeieNieHus] PallMOHAIBHOTO BBIPAKCHHUS.
BbINOJIHATDH YXCIOBHIE TIOJICTAHOBKH U BHIYHCIATH
3Ha4YeHHUEe JIpoOH, B TOM YHCIIE C TIOMOIIbIO KAJIBKYJISATOPA.
®opmyJIMpPOBaTH OCHOBHOE CBOMCTBO anre0pandeckoi
JIpoOu ¥ MPUMEHSTH €ro JJisl IpeoOpa3oBaHus IpoOeH.
BbINOJTHATD JeHCTBHUS C ANTeOpanvdecKuMU IPOOSIMHU.
[TpumeHsTh TPeoOpa3oBaHUs BRIPAKEHUHN AJISI PEIICHUS
3a1a4. BeIpaarth nepeMeHHbIe 13 Gopmyit (pU3UUECKUX,
T€OMETPHUCCKUX, OMUCHIBAIONIUX OBITOBBIC CUTYAI[HH)
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YpaBHEHHUs U HEPABEHCTBA.

KBagpaTHbie ypaBHEHUS

15

KBangpaTtHoe
ypaBHeHue. HernomHoe
KBaJpaTHOE YpaBHEHHUE.
dopmyiia KOpHEH
KBaJpaTHOIO
ypaBHeHus. Teopema
Buera.

Pemenne ypaBHenui,
CBOJAIIUXCS K
KBaJPATHBIM.
[Ipocreiimmne
IpOOHOpALOHANIbHBIE
YPaBHEHHS.

Pewenne TeKCTOBBIX
3a1a4 C IOMOIIBIO
KBaJPAaTHBIX
YpaBHECHUH

PacniosHaBaTh KBaJgpaTHbIC YPaBHEHHUS.
3anuceiBaTh (OPMYJY KOPHEH KBAaJIPaTHOTO YPAaBHEHUS,

pemiaTb KBa/IpaTHbLIC YPABHCHHUA — IMOJHBIC U HCIIOJIHEIC.

IIpoBoauTs npocreime CCaeJ0BAHUSA KBAAPATHBIX
YPaBHECHUH.

Pemrats ypaBHeHMsI, CBOJSIIMECS K KBAAPATHBIM, C
MOMOIIIBIO MPeoOpa30BaHU U 3aMEHOM TIEPEMEHHOM.
HabuaroaaTh 1 aHAJIM3UPOBATH CBSI3b MEXY KOPHSIMU

U Kod(ppunmeHTamu KBaJpaTHOTO ypaBHEHHUS.
dopmyaupoBath Teopemy Buera, a Taxke oOpaTHYIO
TEOpPEMY, IPUMEHSTH 3TU TEOPEMBI ISl PELLIECHUS

3a7a4.

PemiaTh TekcTOBBIE 3aaUM ANTeOPANYECKUM CIIOCOOOM:
NEPEXOJAUTH OT CIOBECHOU (hOPMYITUPOBKHU yCIOBUS 3aa4n
K anreOpanveckoil MoJIeNu MyTEM COCTaBICHUS ypaBHEHHS,
pelIaTh COCTAaBICHHOE YPaBHEHUE; UHTEPIIPETUPOBATH
pe3yabTar.

3HAKOMUTBHCH € UCTOPHEN Pa3BUTHS anreOpsb
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YpaBHEHHUs U HEPABEHCTBA.

Cucrtembl ypaBHEHUI

13

JIuHeitHOE ypaBHEHUE C
JIBYMSI IEPEMEHHBIMU,
ero rpaduk, IpuMepsl
pelieHns ypaBHEHUN B
LEJIBIX YUCTIAX.
Pemenue cucrem nByx
JIMHEUHBIX YPaBHEHUN

PacniosHaBaTh JIMHEHHBIE YPABHEHUS C IBYMS
IIEPEMEHHBIMU.

CrpouTsh rpaduky TUHEHHBIX YpaBHEHUI, B TOM YHUCIIE
HUCI0JIb3YyH UM(POBBIE pecypcChl.

Paziuyarhk napasuieibHbIe U NIEPECEKAOLIUECS NIPSMBIE 10
VX YPABHECHUSIM.

PemiaThb cucrteMsl 1ByX JIMHEWHBIX YPABHEHUN C ABYMs
IIEPEMEHHBIMU NIOJACTAHOBKOW U CIIOKEHUEM.

C IByMs
NIEPEMEHHBIMH.
[Ipumeps! pemieHus
CHUCTEM HEJIMHENHBIX
YPaBHECHUH C ABYMS
NIEPEMEHHBIMH.
I'paduueckas
UHTEpIpeTalus
YpaBHEHUS C ABYyMS
NEPEMEHHBIMU U
CHUCTEM JIMHEMHBIX
YPaBHEHUU C IBYMs
EPEMEHHBIMH.
Pemenue TekcToBBIX
3a71a4 C MOMOILBIO
CHCTEM ypPaBHEHUI

PemaTh npocTteiiliiie CUCTeMbl, B KOTOPBIX OJHO U3
YpaBHEHHI HE SIBISETCS JIMHEHHBIM.

IIpuBoauTh rpaduyUecKyr0 HHTEPNPETALMIO PEIICHUS
YpaBHEHHUS C IBYMSI IEPEMEHHBIMU U CUCTEM YPAaBHEHUI
C ABYMsI IEPEMEHHBIMU.

Pemath TekCcTOBBIE 321a4M AITeOpandeCKUM CIIOCOOOM
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YpaBHEHNs U HEPABEHCTBA.

HepaseHcrBa

12

YHucnosele
HEPABEHCTBA U UX
CBOMCTBA.
HepasencTtBo ¢ ogHOM
IIEPEMEHHOM.
JInnennbie
HEPABEHCTBA C OJTHOU
IIEPEMEHHON U UX
peuieane. CucTemsl
JIMHEWHBIX HEPABEHCTB

@opMyIMpoOBaTHL  CBOMCTBA  YHUCJIOBBIX  HEPABEHCTB,

WJUTIOCTPUPOBATH UX HA KOOPAUHATHOUN IPSAMOM, JOKA3bIBATH
anreOpanyecku.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/I€ PELICHUS 3a1a4.
Pemarp iMHENHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelIeHUEe HEPABEHCTBA HA YMCIIOBOW MIPSIMOM.
PemaTh cucteMbl JIMHEWHBIX HEPABEHCTB, U300paKaTh
pelLIeHUEe CUCTEMBI HEPABEHCTB HA YHCIOBOM IIPSAMOU

C OJTHOM NTEpEMEHHOMU
U UX pPElICHUE.
Nzobpaxenue
pelLIEHUs TUHEUHOTO
HEPABEHCTBA U UX
CHCTEM Ha YHMCJIOBOM
PSIMOU
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DOyHKINH.

OCHOBHBIE TOHATHUA

[lonstue pyHKUMH.
Ob6nacTb
onpeaeneHus u
MHOKECTBO 3HAYEHUI
bynkuu. Criocoos
3a1aHusl PYyHKIUH.
I'padux pynkuuu.
CaoiicTBa QyHKINH,
UX OTOOpakeHue

Ha Tpaduxe

Hcnoab3oBaTh QYyHKIIMOHAIBHYIO TEPMUHOJIOTHIO
CHMBOJIMKY.

Boruncasith 3Havenust GyHKUUN, 3a1aHHBIX (pOpMyTiaMu
(mpr  HEOOXOIUMOCTH  HCIIOJIL30BaTh  KAJIBKYJISITOD);
COCTABJIATH TA0JMIbI 3HAYEHUI PYHKIUH.

Crpouts mo Toukam rpapukn ¢GyHKUUH.
OnuceiBaTh CBOMCTBA QYHKIMU HA OCHOBE €€
rpau4IecKOro MpeICTaBICHUSI.

Hcnoan3oBaTh QyHKIIMOHAIBHYIO TEPMUHOJIOTUIO 1
CHMBOJIMKY.

HccnenoBath npumepsl rpaukoB, OTPAKAIOLIUX PEAsIbHbIE
nporeccel U sBiaeHud. IIpuBoauTs NpuMepsI IPOLIECCOB U
SBJICHUH C 3aIaHHBIMU CBOMCTBAMU.

Hcnoab3oBaTh KOMIBIOTEPHbIE IPOrPaAMMBI

JUTSI TOCTPOEHUS TpaduKOB (PYHKIIMI 1 U3YUESHHS UX CBOMCTB

DOyHKINH.
UrncnoBbie GyHKITUN

YreHue 1 moCTpOCHUE
rpaduKoB G yHKIIHIA.
[Tpumeps! rpaduxoB

Haxoautsh ¢ noMombio rpadpuka QyHKIINN 3HAUCHUE OJTHOU
Y3 paCCMATPUBAEMBIX BEJIWYMH 110 3HAYECHUIO ApYyrou. B
HECJIOKHBIX CIy4asix BbIPaXKATh (POPMYJ10ii 3aBUCUMOCThH
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byHKIMH,
OTpaxkarouIux
peanbHble TPOLIECCHI.
OyHKINH,
OMKCHIBAIOIINE
OpsIMYIO M OOpaTHYIO
IPONOPLHUOHATbHBIE
3aBHCUMOCTH, UX
rpaduku.

I'padux pynkuuum y
= X2,

OyHKIUA Y =

X2,y =X,

y =V, ¥ =|xj;
rpaduyecKoe penieHue
YPaBHECHUHN U CUCTEM
YpaBHECHUH

MEKy BETUYNHAMH.
OnuceIBaTh XapakTep U3MEHEHHS OJHOW BEJIUYUHBI B
3aBUCUMOCTHU OT U3MEHEHHUS IPYTOU.

Pacno3naBath Bubl n3ydaeMmbix GyHKuui. [loka3biBaTh
CXeMaTH4YeCKH I10JI0KEHUE HAa KOOPIMHATHOU INIOCKOCTH

rpadukoB GpyHKUMN BUAA. Y ~ 2y =x,y=vx, y= |x|.
Hcnoab3oBath (pyHKkHUHOHAJBHO-TPauYecKkHe
NpeACTaBJICHU IS PEIICHUS U UCCIIEI0BAHUS YPAaBHEHUN U
CHCTEM yPaBHEHUM.

IIpuMeHAaTH HU(POBBIE pecypPChI LIS TOCTPOCHUS
rpaduKoB G yHKIIHIA

[loBTOpEeHue u 0600IICHUE

[loBTOpEHUE
OCHOBHBIX ITOHSTHUM U
METOJI0B KypcoB 7 1 8
KJIacCOB, 00001IICHHE
3HAHUH

BbiOupaTh, NpuMeHsITh, OLIEHUBATH CIIOCOObI CPABHEHUS
YHCEeJ, BBIYUCICHUM, TPeoOpa30BaHMIl BRIPAKECHUH, peIIeHUs
YPaBHEHUH.

OcyniecTBJIATH CAMOKOHTPOJIb BHITIOJHIEMbBIX ICHCTBUM U
CaMOITPOBEPKY pe3yjibTaTa BhIUYUCICHUM, MPpeoOpa3oBaHmi,
MTOCTPOCHUH.

Pematn 3agavuM u3 pea.m;noﬁ KU3HU, IPUMCHATD
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MaTeMaTU4YECKHUE 3HAHUS I PELICHUs 3a]1a4 U3 IPyTruX
IPEAMETOB.

Pemath TekCcTOBBIE 3271a4M, CPDABHUBAThH, BLIOUPATH
CIoCo0bI PELICHUS 3a]]a4n

OBIIEE KOJIMYECTBO
YACOB 110
[TPOI'PAMME

102
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9 KJIACC
HanMenoBanue pasaena  KolH4ecTso OCHOBHOE OCHOBHBIC BUJIBI ICATCILHOCTH 00yYaIOIIHXCs
(TembI) Kypca JacoB coJiepKaHue
Yucaa v BEIYUCIICHUS, 9

JlerncTBUTENBHBIC YKCIIa

PanmnonannHple 4HCIIA,
VppalMOHAJIbHbIE

YHuCcila, KOHEYHbIE U
OECKOHEYHbBIE
JNECATUYHBIE  JIPOOH.
MHOXecTBO
JIEHCTBUTEIILHBIX
YHCell,
JIEHCTBUTEIIHLHBIC
qucia KaK
OECKOHEUHBIE
JNECATHYHBIE  JIpOOH.
B3auMHo ogHO3HAYHOE
COOTBETCTBHE MEXKIY
MHO>KE€CTBOM
JICUCTBUTEIIHLHBIX

YuCel U MHOXECTBOM
TOYEK KOOPJAWHATHOU
npsimoii.  CpaBHeHUE
JIEUCTBUTEIIbHBIX
qyucedn,
apupmMeTHIeCcKre

Pa3BuBaTh npeacraBjieHus O YUCIAX: OT MHOXKECTBA
HaTypaJbHBIX YUCEII 10 MHOKECTBA IECTBUTEIbHBIX
yucesl. O3HAKOMHUTBLCH C BO3MOXXHOCTBIO IIPEACTABICHUS
JEeHCTBUTEIILHOTO YHMCiIa KaKk O€CKOHEUHON JIeCATHYHON
TpoOU, MPUMEHSTh JCCATUYHbIC TPUOJIMKEHUS
palMoOHAIBHBIX U UppallMOHATLHBIX yucen. M300paxaTh
NENCTBUTENIBHBIE YHCIIa TOYKAMU KOOPIUHATHOMN HPSIMOiA.
3anuchIBaTh, CPABHMBATH M YIIOPSAI0YMBATH
JNENCTBUTENBHBIE YHCIIA.

BbInoaHATH, coueTas yCTHBIE U MUCbMEHHBIE TPUEMBI,
apudmMeTHYecKHe 1eCTBUSA C pallHOHATILHBIMUA YUCIIAMU;
HAXOJMThb 3HAUCHHS CTEIIEHEN C LIEJIBIMU MTOKA3aTeIISIMU U
KOPHEW; BBIYUCJIATH 3HAYECHUS YACIOBBIX BBIPAKECHUM.
HHosy4yuTs npeacraBjaeHue O 3HAYMMOCTH
JEUCTBUTEIIBHBIX YMCEIl B IPAKTUYECKON 1€ATEIIBHOCTU
YEJI0BEKa.

AHAJIM3UPOBATH U [eJaTh BbIBOJAbI O TOYHOCTHU
NPUOJIMIKEHUS ACHCTBUTEIIBHOTO YHCIIA TIPU PEILICHUN
3a7a4.
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OKpyrJiasiTh ACHCTBUTEIbHBIC YUCIA, BHINMOJIHATH
NPUKUIKY PE3YJIbTAaTa BBIYUCICHNAM, OLEHKY 3HAYEHUN
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JICUCTBUS C
JICMCTBUTEIbLHBIMU
YHCJIaMH.
[Tpubnuxénnoe
3HAUCHUEC

BEJIMYUHEI, TOYHOCTH
MPUOIMKEHHUS.
Oxpyriienue yuces.
[Ipukuaka u oleHka

YHCJIOBBIX BBIpa)KeHHﬁ.

3HAKOMMTBHCH ¢ HCTOPHEN Pa3BUTHSI MAaTEMATHKU

pe3yJIbTaToOB
BBIUYKMCIICHUH
YpaBHEHHUs U1 HEPABEHCTBA. 14 OcBanBaTh, 3alIOMUHATH M IPUMEHATH rpaguyecKue
YpaBHEHUS C OJHOU JIuneitnoe METOAbl IIPU PEUICHUM YPABHEHUI, HEPABEHCTB U HX
[ePEMEHHOI ypasHeHue. Pemenne CHCTEM,
YpaBHCHHHN, PacnosHaBaTh Ienble M JAPOOHBIE  ypaBHEHHSL
CBOJALIUXCS K .
. Pemiare JiMHelHBIE W KBaJApaTHble YPAaBHEHHS,
JIMHEHHBIM. .
KsaparHoe YpaBHEHMs, CBOJAIIMECT K HHM, IIPOCTEUIINE
ypasHerue. Pemenue IpOoOHOpaIMOHAIBHBIC YPABHEHUS.
ypaBHeHHil IIpennaratb BO3MOXKHBIE CITOCOOBI PEIIEHUS TEKCTOBBIX
1
CBOJIATINXCH K 3a7a4, 00Cy:KIaTh X H PelIaTh TEKCTOBBIE 3a/1a4H
KBaIpaTHBIM. pPa3HBIMHU CIIOCOOAMH.
BI/IKBaI[paTHBIC 3HAKOMUTBLCS C I/ICTOpI/Ieﬁ pa3BUTHUA MAaTCMATHKHU
YpaBHEHMUS.
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[Ipumepsl pemieHus
YPaBHECHUU TPETHEU U
YeTBEPTOU CTEIEHEN

pa3ioKEHUEM Ha
MHOXXUTEIH. Pemenne
TPOOHOPAITMOHATBHBIX
YPaBHEHUH.

Pemenne TekcTOBBIX 3amad
anreOpanyecKuM METOJI0M
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YpaBHEHHUs U HEPABEHCTBA.

Cucrtembl ypaBHEHUI

14

YpaBHeHue c IBYMs
IIEPEMEHHBIMU U €TI0
rpaguk. Cucrema JBYX
JMHEUHBIX YPAaBHEHUU C
JIBYMsI TIEPEMEHHBIMU U €€
peurenue. Pemenne cucrem
JBYX YpaBHEHUW, OAHO U3

KOTOPBIX  JIMHEHMHOE, a
JIPyroe — BTOPOM CTEIICHH.
I'paduueckas

VMHTEPIPETAUs]  CUCTEMBI
ypaBHECHUH C JByMSA
IIEpEMEHHBIMU.  Perienue
TEKCTOBBIX

OcBanBaTh U NPUMEHATH IPUEMBI PELIEHUS CUCTEMBI
JBYX JINHENHBIX YPAaBHEHUH C ABYMS IIEPEMEHHBIMU U
CUCTEMBI JIByX YPaBHEHHUH, B KOTOPBIX OHO YPAaBHEHHUE
HE SIBJISIETCS IMHEUHBIM.

Hcnoab3oBath QyHKIIMOHAIBHO-Tpaduueckue
NIPEACTABIICHUS IS PelIeHUs U UCCIeI0BAHNS
YPaBHEHHU U CUCTEM.

AHAJTH3MPOBATH TEKCTHI 32/1a4, pemiaTh UX
anredpanyeckuM CrocoOoM: mepexoauTh OT CIIOBECHOM
(bOopMyITHPOBKH YCTIOBUS 3a/1ayu K ajareOpandeckoit
MOJIEJIN ITyTEM COCTAaBIICHUS CUCTEMbI YPAaBHEHHUI;
pelaTh COCTAaBICHHYIO CUCTEMY YPaBHEHM;
HHTEPIPETHPOBATH PE3YJIbTAaT.

3HAKOMUTBHCH € UCTOPHEH PA3BUTHS MAaTEMATUKH

3a/1a4 anreOpandecKum
crocobom
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YpaBHEHMS U HEPAaBEHCTBA. 16 Yucnoseie Yurarh, 3alIUCHIBATH, IOHUMAThH, HHTEPIPETHPOBATH
HepaseHcrBa HCPAaBCHCTBA U UX HEPaBCHCTBA, MCIIOJIL30BAaTh CUMBOJIMKY U TCPMMHOJIOTHIO.
CBOHCTBA. JIMHEHHBIE BbInoJiHATH peoOpa3oBaHusl HEPABEHCTB, HCMOJIb30BATH
HCPABCHCTBA C IS Tpeobpa3oBaHus CBOMCTBA YUCIOBBIX HEPABEHCTB.
OJHOW MIEPEMEHHOM .
a P Pacno3HaBaTh JIMHEITHBIE U KBAIPAaTHBIC HEPABEHCTBA.
Y VX pEIICHHE. . .
. Pemiatp TMHENHBIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
CucTteMbl TMHENHBIX
. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIFOYAOIINX
HEPABEHCTB C OJHOM
HepeMEHHOR 1 HX KBaJpaTHOE HEPABEHCTBO, U pelIaTh UX; 00CYKIATH
pellIeHHe. MOJIyYEHHBIE PEIICHMUS.
KBazpaTHsie N300paxkaTh pelieHuEe HEPABEHCTBA U CUCTEMbI HEPABEHCTB
HEpaBEeHCTBA U HX Ha YHCJIOBOU MPSIMOM, 3aNIMCHIBATH PEIICHUE C TOMOLIBIO
peuieHue. CHUMBOJIOB.
I'paduueckas PemiaThb kBagpaTHbIE HEPABEHCTBA, UCITOJIbB3Ys
VHTEpIpeTaLs] rpaduyecKue npeCcTaBIeHuUs.
HCPAaBCHCTB U OcBauBaTh U NPUMEHATH HEPABEHCTBA IIPU PELICHUU
CHCTCM HEPABCHCTB C pa3IUYHBIX 33144, B TOM YHUCJIE IPAKTUKOOPUEHTUPOBAHHBIX
JBYMsI
IIEPEMEHHBIMU
OyHKIAH 16 PacnoznaBathp BU/IbI U3y4aeMBbIX HKIIW;
YHKH KBaapatnunas A v ymrui;
WITIOCTPUPOBATH CXeMaTHYEeCKH, 00BSICHATH

byskius, e€ rpaduk u
cBoiicTBa. [lapaboia,
KOOPJIMHATHI BEPITUHBI
napa0oJibl, OCh

PacIoIOKEHHE Ha KOOPAMHATHOM IIOCKOCTH IpauKOB
K

Gynkumii Buga:y =kx, y=kx+b,y= _ y=x%
X
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CUMMETPHUH NapadoJIbl.
I'paduxu pyHKIMNA:

y=kx, y=
kx + b,

y=x,y = Vx, y = |x| B 3aBHCHMOCTH OT 3HaYCHUH
KO2()(PUIIMEHTOB; OMKUCHIBATh UX CBOMCTRA.
Pacno3naBaTh kBajpaTUuHy10 QYHKIHIO 11O (popmyiie.
IpuBoAMTH MPUMePHI KBAIPATUYHBIX 3aBUCHMOCTEH
U3 pPeanbHOW KXU3HHU, PU3NKH, TEOMETPUH. BBISBIATH
u 0000marh 0coOEHHOCTU Tpaduka KBAIPATUYHOM
(ynxmuun y = ax? + bx + c.

Crpoutrs ¥ u300pakaTh cXeMaTH4YeCKM Trpaduku
KBaJIpaTHYHBIX (PYHKIMH, 3aJaHHBIX (hopMynaMu Buaa Y =
ax?, y=ax?+q,y=a(x+p)3y=ax’+bx+c.
AHAJIM3MPOBATH U NPUMEHSATH CBOMCTBA M3yYEHHBIX
GYHKIUN 1151 ©X TOCTPOCHUS, B TOM YHUCJIE C TIOMOIIBIO

U(POBBIX PECYPCOB
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Yucnosbie
MOCJIEI0OBATEIILHOCTHA

15

[TonsaTHE YnCIOBOM
NOCJIEI0OBATENBHOCTH.
3ananue
NOCJIEI0BATENBHOCTH
PEKYPPEHTHOM
dbopmynoi u

dbopmyIioi N-ro 4wieHa.

Apudmernueckas u
reoOMETpPUYECKast
IIPOTPECCHUH.
®opmyJibl N-TO WieHa

apupMeTHIecKoi 1
re€OMETPUYECKOM

OcBanBaTh U NPUMEHATH WHJIEKCHbIE 0003HAYCHUS,
CTPOMTH peuyeBbie BHICKA3bIBAHUSA C UCIIOJIb30BAHUEM
TEPMHUHOJIOTUH, CBA3aHHOM C MOHATUEM
MOCJICI0OBATEIILHOCTH.

AHanu3upoBaTh GopmMyy N-To 4ieHa
MOCJIEI0BATEIbHOCTH WJIM PEKYPPEHTHYIO GOPMYITy H
BbIYHCJIATD YJICHBI ITIOCJICA0BATCILHOCTEH, 3aJaHHBIX
ATUMH (POpPMYJIAMHU.

YcTraHaBiaIuBaTh 3aKOHOMEPHOCTb B [OCTPOEHUM
MOCJIEOBATEILHOCTH, €CJIM BBIMMCAHBI NIEPBBIE HECKOJIBKO
€€ Y4JICHOB.

Pacno3naBaTh apuMEeTUUECKYIO U TEOMETPUUECKYIO
IPOrPECCHUU TPHU PA3HBIX CIIOCOOAX 3aaHUSI.
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IPOrPECCUI, CYyMMBI
MEPBBIX N YICHOB.
N3o0paxeHue 4ieHOB
apu(pMeTHIECKON U
F€OMETPUYECKOU
MPOrpeCCU TOUKAMU
Ha KOOpJIMHATHOMU
MJIOCKOCTH.
JIuHenHbIN 1
9KCIOHEHIINAJIbHBIN
pOCT.

CrnoxHbIC IMPOLICHTHLI

PemaTs 3a1aun ¢ vcnoiab3oBaHueM (HopMmysa N-ro 4ieHa
apu(PMETHIECKON U TEOMETPUUYECKON MPOrpeccuid, CyMMbl
NEPBBIX N YIEHOB.

HN300paxkaTh WICHBI IOCIEA0BATEILHOCTH TOYKAMHU

Ha KOOPJMHATHOMU IUIOCKOCTH.

PaccmaTpuBaTh IpuMepbI IPOLECCOB U ABJIEHUH U3
pEabHOM KU3HH, WITIOCTPUPYIOLIUE U3MEHEHUE B
apu(pMETHUECKON MPOTrPEcCuu, B FTEOMETPUUECKON
nporpeccuu; n300paxaTh COOTBETCTBYIOIINE
3aBUCUMOCTH rpauyeCKH.

Pemateb 3a1a4M, CBA3aHHBIE C YUCIOBBIMU
IIOCJIEIOBATEILHOCTAMH, B TOM YHCIIE 33141 U3 PEaIbHON
’KU3HU C UCII0JIb30BAHNEM LU(POBBIX TEXHOJIOT U
(31eKTpOHHBIX Ta0JIHII, TPaUIECKOr0 KaIbKYIATOpa M T.I1.).
Pemareb 3a1a4n Ha CII0KHBIE IIPOLIEHTHI, B TOM YUCJIE
3a71a4M U3 PeaNbHOU MPAKTHKH (C UCTIONb30BAHUEM
KaJbKyJIATOPA).

3HAKOMMTBHCH ¢ HCTOPHEN Pa3BUTHUSI MAaTEMATHKU
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[loBTOpeHue, 06001IeHNHE,

CUCTEMAaTHU3aIlMI 3HAHUU

18

Yuciaan

BbIYHCJIeHHs (3aIHCh,
CpaBHEHHE, ICUCTBUS C
JIEMCTBUTEIILHBIMUA
YHCIIaMH, YUCTI0BAs
npsiMasi; IPOLICHTHI,

OnepupoBaTh NOHATUSAMM. MHOXKECTBO, IIOJJMHOKECTBO,
orepalyy HaJl MHOKECTBAaMU; HCI0JIb30BaTh Ipaduueckoe
IIPEACTABICHNE MHOKECTB JJIsSI ONIMCAHUs PEATIbHBIX
IIPOLIECCOB U SIBJICHUM, PU PELICHUHN 3a1a4 U3 IPYTHUX
y4eOHBIX MTPEIMETOB.

AKTyaJqM3UpOBAaTh TEPMHHOJOIMI0 W OCHOBHBIEC

OTHOIICHHUA, AefCTBHA, CBA3AHHBIE ¢ YUCIAMU: HATYPaJIbHOE YUCIIO,
NIpONOpIHH, IIPOCTOC U COCTAaBHOE YMCJIA, ACIIUMOCTb HaTypalbHbIX
OKpYTJCHHE,
YHCel, IPU3HAKKU ICJIUMOCTH, LIEJI0OC YUCIIO, MOIYyIb YHCIIA,
PUOJIMKECHHE,

OIICHKA;  peIICHHE
TEKCTOBBIX  3aJad
apu(METHICCKUM

Crocooom)

OOBIKHOBEHHASI M ICCATUYHAS IPOOH, CTAaHAAPTHHINA BHU]I
qucia, apupMeTUIEeCKUN KBaIpaTHBIN KOPEHb.

BbINOJHATH 1eCTBUA, CDABHUBATH U YIIOPSII0YUBATH
yHCIia, MPEICTABIATh YUCIa HA KOOPAMHATHOMW MPSIMOM,
OKPYIJISITh YHCJIA; BHIMOJHATH NPUKUJIKY H OL[EHKY
pe3yJibTaTa BHIYMCICHU.

Pemiath TekcTOBBIE 3aa4M aApUPMETUUECKHUM CIIOCOOOM.
Pemarh, nmpakTHyeckue 3a4a4M, COJIEp)KaIlue MPOLECHTHI,
JIOJTM, YacCTH, BBIpaXAIOIIME 3aBUCUMOCTH. CKOPOCTh —
BpeMsl — PACCTOSIHME, II€Ha — KOJHUYEeCTBO — CTOMMOCTb,
00bEM  pabOThl — BpeMs — MPOU3BOAUTEIBHOCTh TpPYJA.
Pa3zouparnb peanbHbIE JKM3HEHHBIC CUTYyalluH,
(hopMyaMpoBaTh UX Ha A3bIKE MATEMATHKH,
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HAXOJAUTh pEIICHHUE, MPUMEHSAS MaTeMaTHYEeCKUU amnmapar,
HHTEPIPEeTUPOBATH PE3YIbTaT
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AJireOpanveckue
BbIPa:KeHHA

(mpeoOpaszoBanue
anreObpandecKux
BBIPAYKECHUH,
JIOITy CTUMBIE

3HAYCHHUS)

OnepupoBaTh NOHATUSIMH. CTEIICHB C LIEJIBIM I10KA3aTEIIEM,
apu@MeTHUYeCKui KBaIpaTHbIM KOPEHb, MHOTOUJIEH,
anredpanyeckasi Apoob, TOXKAECTBO.

BbInoJHATH OCHOBHBbIE IeMCTBHS . BBIIIOJHATH PACUETHI 110
dbopmyiaM, mpeoOpa3oBHIBATH IIEJbIE, TPOOHOPAIIMOHATILHbBIC
BBIPAYKECHUS U BBIPAKEHHUS C KOPHIMHU, PEAIM30BbIBATH
pa3i0KeHNEe MHOTOUYJICHA HA MHOKUTEIN, B TOM YHCIIE C
WCITOJIb30BaHUEM (DOPMYIT pa3HOCTH KBAJIpaTOB U KBajJparTa
CYMMBbI U Pa3HOCTH; HAXOJUTh

JIOTTYCTUMBbIE 3HAYEHUS IEPEMEHHBIX IS
TpOOHOpALMOHAIBHBIX BBIPAKEHUN, KOPHEH.

MoaeaupoBaTh ¢ TOMOIIBI0 (HOPMYIT peasibHbIE TPOLIECCH U
SIBIICHUS
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DyHKUUM
(moctpoenue,
CBOMCTBA U3YYEHHBIX
byHKIMI,
rpaduueckoe penieHue
YPaBHEHUH U UX
CHUCTEM)

OnepupoBath NOHATUAMM: QYHKLHMS, TPAPUK PYHKIIIH,
HYJIU (QYHKIMH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA,
IPOMEXKYTKU BO3pacTaHus, yObIBaHUsI, HAMOOJIbIIEE U
HauMEHbIIee 3HaYeHUs (PYHKIIUH,

AHAIM3MPOBATH, CPABHUBATH, O00CYXKJAaTh CBOICTBa

GyHKIUH, CTPOMTH UX rpaduKy.

OnepupoBaTh NOHATUSIMM: TIPSIMAs
POIOPIIMOHATIBHOCTH, 00paTHAsI MPONOPIHUOHATBHOCTb,
nuHelHas GyHKIMS, KBaApaTuaHas QyHKIus, mapadona,
runep6oisia. Ucnonb3oBaTh rpaduky 1Jis onpeeaeHus
CBOWCTB, MIPOLIECCOB M 3aBUCUMOCTEH, JUIsl PEIICHUS 3a/1a4
U3 IpYrUX y4eOHBIX MPEIMETOB U pealibHOM KU3HU,
MOIEJTUPOBATH C IMOMOIIbIO TPAUKOB peabHbIe
IIPOLIECCHI U SIBJIEHUA. BbIpaxaTs popmyiamu
3aBUCUMOCTH MEXIY BEJIMYMHAMU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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OEAEPAJIBHAA  PABOYAA  ITPOI'PAMMA  YYEBHOI'O KYPCA
«'’EOMETPUS» B 7-9 KIIACCAX

HOACHUTEJIBHAA 3AIIMCKA

['eomeTpus Kak OOVMH M3 OCHOBHBIX PA3/I€JIOB LIKOJbHON MAaTEMaTUKH, UMEIOLIAN
CBOCH IIe/IbI0 00€CTICUUTh M3y4YeHUE CBOWCTB U pa3MepoB (GUTyp, UX OTHOIICHUU U
B3aMMHOE€ PAacCIIOJIOKEHUE, OIMUPACTCS HA JIOTUYECKYIO, JOKA3aTEIbHYIO JIMHHUIO.
[leHHOCTh W3y4YEHHsS] TEOMETPUU HA YPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
3aKJIIOYaeTCsl B TOM, 4YTO OOYYaloOIIMUICS YYUTCS TPOBOJUTH JOKa3aTeIbHbIE
pacCyXIeHUs, CTPOUTh JIOTMYECKHE YMO3AKIIOUECHUs, JIOKa3blBaTb HWCTUHHBIE
YTBEPKIACHUSA U CTPOUTh KOHTPIPUMEPHI K JOKHBIM, MPOBOAUTH PACCYKICHUA «OT
POTUBHOTO», OTJIMYAaTh CBOWCTBA OT TMPHU3HAKOB, (HOPMYJIUPOBATH OOpATHBIC
YTBEPKICHUSA.

BTopoil 1IEHHOCTBIO M3Y4YEHHUSI TEOMETPUU SBISECTCS MCIOJB30BAaHUE €€ Kak
WHCTPYMEHTAa TIPU PEIIEHUH KaK MAaTEeMaTHYEeCKMX, TaK M TMPAKTUYECKUX 3ajady,
BCTPEUAIOIINXCA B pealbHON *U3HU. OOydaromMiics TOJDKEH HAyYUThCS OINpPEAeNIUTh
reoOMeTpUYecKylo (urypy, ommcatrb CIOBaMU JAHHBIM 4YepTEX WM PUCYHOK, HAWTH
IUIONIA/Ib 3€MEJbHOIO0 y4YacTKa, pPaccuuTarh HEOOXOIUMYIO JJIMHY ONTOBOJIOKOHHOTO
Kabenst win TpeOyemble pa3Mepbl Tapaxa JJIsi aBTOMOOWIIA. DTOMY COOTBETCTBYET
BTOpasi, BBIUMUCIWUTENbHAS JIMHUS B H3ydeHUU reoMerpuu. [lpu pemiennn 3agad
NPAKTUYECKOTO XapakTepa OOydarolMiCs YYUTCS CTPOUTH MAaTEMaTUYECKHE MOJENU
peabHbIX JKU3HEHHBIX CUTyalui, MPOBOAUThH BBIYUCICHUS U OLEHUBATh aJ€KBATHOCTH
MOJIyYEHHOTO PE3yJIbTara.

Kpaiine BaxkxHO TOMUYEPKUBATH CBSI3M TEOMETPUM C JIPYTUMU y4eOHBIMU
MpeJMeTaMH, MOTUBHPOBATh HCIIONBH30BATh OMpPENEICHUS T€OMETPUUECKUX (Uryp u
MOHATUH, JEMOHCTPUPOBATh MPUMEHEHHE TOJIYYCHHBIX YMEHUU B (PU3UKE W TEXHUKE.
Otu cBA3u Hambomnee SpPKO BUAHBI B Temax «Bekrtopwr», «Tpuronomerpudeckue
COOTHOIIICHUS», «Metoj koopauHaT» u «Teopema [Tudaropax.

VYueOHblii Kypc «l'eoMeTpus» BKIIOYAET CIEAYIOINIME OCHOBHBIE pa3eiibl
conepxkanus: «I'eomerpudeckue GUrypsl 1 uX CBONCTBa», «M3MepeHne reoMmeTpuaecKux
BEJIMYMH», «J[eKapTOBBI KOOpPAWHATHI HAa IUJIOCKOCTH», «Bektope», «JIBuxkeHUd
I0cKoCcTH», «IIpeodpazoBanust mOA00US».

OOmiee dYMCITO 4YAcOB, PEKOMEHJOBAHHBIX [UJII HW3Y4YeHHS Yyd4eOHOTO Kypca
«["eomerpusi», — 204 gaca: B 7 kiacce — 68 gaco (2 yaca B Heneno), B 8 kitacce — 68
gacoB (2 yaca B Hezielno), B 9 kiacce — 68 yacos (2 waca B HeJeIO).
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COAEPXAHUE OBYUYEHUA

7 KJIIACC

HaganbHable nousatus reomerpuu. Touka, npsMasi, OTpe3oK, JIyd. YToil. Buasl yrios.
BeprukanpHble M cMexHble yrubl. buccexkrpuca yrina. JlomaHas, MHOTOYIOJIbHUK.
[TapannenbHOCTD U NEPHEHAUKYIAPHOCTD IPSAMBIX.

Cummerpuunbie (urypbl. OCHOBHBIE CBOMCTBa OceBOW cuMMeTpuu. lIpumepsl
CUMMETPHUHU B OKPYKAIOLIEM MUDE.

OCHOBHBIE MTOCTPOECHUS C MOMOUIBIO LIUPKYJIS U JIMHENKU. TpeyroapHuK. BeicoTa,
MeJuaHa, OMCCeKTpHCa, UX CBOMCTBA.

PaBHOOEApEHHBIN 1 pABHOCTOPOHHUN TPEYroJibHUKU. HepaBeHCTBO TPEyroJibHUKA.

CBoiicTBa W TNpPU3HAKK PaBHOOEIPEHHOrO TpeyroyibHUKA. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa M MNpHU3HAKH NapaJIeAbHbIX NOpsMbIX. CymMma yrioB TPEYTrOJbHHUKA.
Breminue yribl TpeyroyibHUKa.

IIpssmoyrosibHBI ~ TpeyroiapHUK.  CBONCTBO  MEIHMaHbl  MPSIMOYTOJBHOTO
TPEYrojbHUKA, NPOBEIEHHOW K rumnoreHyse. [Ipu3Haku paBeHCTBA MNPAMOYIOJBHBIX
TpeyroibHUKOB. [IpsiMoyrosbpHbIi TpeyrosibHUK ¢ yriaoM B 30°.

HepaBeHcTBa B reOMETpUHU: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O JIMHE
JIOMaHOM, Teopema o 0oJIbIIEM YyIJIe U O0bIlel CTOpOHE TpeyroiapHuKa. [lepnenaukymsp
Y HAaKJIOHHAs.

['eomeTpuueckoe mecto Touek. bruccekTpurca yriia u CepeIMHHbBIN NMEPIEHIUKYIISAP
K OTPE3KYy KaK F€OMETPUUYECKUE MECTa TOYEK.

OKpy>KHOCTb M KpyT, XOpJa U JHaMeTp, UX CBOWCTBA. B3aumMHOe pacnosiokeHue
OKpyxkHOcTH M mnpsmol. KacatenpHas M cekymass K OKpPYKHOCTH. OKpy>KHOCTb,
BIIMCaHHAasA B yroJl. BrimcanHas U ONMCaHHAsi OKPY’KHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYerpipéxyronpauku. Ilapamnenorpamm, €ro npu3HakKM W CBOWCTBA. YacTHbIE
cJIydau mapajuiesorpaMMoB (IpsIMOYTOJIBHHK, POMO, KBaJIpaT), UX MIPU3HAKN U CBOWCTBA.
Tpanenusi, paBHOOOKas Tpamneiusi, €€ cBoiicTBa U npu3Haku. [IpsmMoyroyibHas Tpaneuus.

Meron yasoenus menuansl. LlentpansHas cummerpus. Teopema @aneca u reopema
O IPONOPLHOHATIBHBIX OTPE3KAX.

Cpennue nuHUM TPEYTOJbHUKA U Tpaneuuu. LleHTp macc TpeyroiabHHUKa.
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[lonobue TpeyronbHUKOB, Ko3puuueHnt mnonodus. IlpuzHaku noOIOOUS
TPEeYroJbHUKOB. [IpruMeHenne nogo0us npyu peleHuy NpakTUYeCKuX 3a1ay.

CpoiictBa momaged reoMmerpuuyeckux ¢uryp. Dopmynsl a8 oAU
TpPEeyrojibHUKa, MapajuiesorpamMma, pomba u Tpaneuuud. OTHOIIEHHE IUIOIIAAeH
MoJ00HBIX GUTyp.

Brruncnenue mmomaneid TpPEyroJbHUKOB M MHOTOYTOJBHUKOB Ha KJIETYAaTOU
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopembl Iludaropa mpu pelieHuu
NPAKTUYECKUX 3a7ad.

CuHyC, KOCHHYC, TAHT€HC OCTPOTO yIJla MPSMOYTOJIBHOTO TpeyrojdbHuKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. TpuroHomerpuyeckue ¢pynkuuu yriaoB B 30°, 45° u
60°.

Brucannble ¥ UEHTpalbHBIE YIJIBI, YIOJ MEXKIY KacaTeIbHOW W XOpaoil. YTIibl
MEX/1y XOpJlaMUy M CEKYIIMMU. BriricaHHbIe 1 oNMCaHHbIE YETHIPEXYTONbHUKU. B3anmHoe
pacnoyio)keHue JByX OKpyxHocTed. Kacanume okpysknHocteil. OOuue KacareiabHbIE K
JIBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, xocunyc, Tanrerc yrioB oT 0 go 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOX1eCTBO. DOPMYIIbI IPUBEACHUS.

Pemenune tpeyronpHukoB. Teopema KOCMHYCOB M Te€OpeMa CHUHYCOB. PemieHue
IPaKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nmoao6us. [logodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 NMPOU3BEACHUU OTPE3KOB XOPJH, TEOPEMBI O MPOU3BEICHUHU OTPE3KOB
CEKYIIUX, TEOpEMA O KBaJpaTe KacaTeJbHOM.

Bekrop, mmuHa (MOIysb) BEKTOpa, COHANPABJICHHBIE BEKTOPHI, MPOTHUBOIOJIOKHO
HAaIlpPAaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaLMU
HaJl BeKTopamu. Pa3noxkeHnne BeKTopa 1o ABYM HEKOJJIMHEAPHBIM BEKTOPAM.
Koopaunatel BekTopa. CkansipHoe NPOHU3BEICHUE BEKTOPOB, NPUMEHEHHE IS
HaXOXIEHHUS JUIUH U YIJIOB.

JIlekapTOBbl KOOpJHMHATHI HA TUIOCKOCTH. YPAaBHEHUS MPAMOM M OKPYKHOCTH B
KOOpJMHATAaX, IIEPECEYEHUE OKPYKHOCTEM M NpsAMBIX. MeToa KOOpJIHHAT M €ro
IIPUMEHECHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. [{JTMHA OKpYKHOCTH. ['pagycHas u paauanHas Mepa
yIJIa, BBIYMCICHHUE JUIMH OyT OKpYy>KHOCTer. [[nomans kpyra, cekropa, CerMeHTa.

JIBIOKGHUSI TUTOCKOCTH ¥ BHYTPEHHHE CHMMETpUH (uryp (dJieMeHTapHbIC
npencraicHus). [lapamienpabiii nepenoc. [ToBopoT.
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NPEAMETHBIE PE3YJIbTATBI

[IpenMeTHBIC pE3yJbTAaTHl OCBOSHHUS NPOrPaMMbl y4eOHOTO Kypca K KOHITLY
oOyueHus B 7/ Kjacce:

Pacno3naBaTh M3yueHHBIE T€OMETpUUECKHE (UTYPBI, OMPEACNSITh WX B3aUMHOE
pacIoNoKEeHUE, H300pakaTh TEOMETPUYECKHUE (UTYPHI, BBINOJHITH YEPTEXKH IO
yCJIOBUIO 3a7aud. VM3MepsTh JUHEWHBbIE W YIJIOBbIE BEIWYMHBI. Pemarh 3amaun  Ha
BBIYMCIICHUE JJIMH OTPE3KOB U BEJIUYUH YTJIOB.

Jlenath TpyOyI0 OLICHKY JIMHEWHBIX W YIJIOBBIX BEJIUYUH MPEIMETOB B pPeabHOMN
KU3HHU, Pa3MEpOB MPHUPOJHBIX OOBEKTOB. PaznmuuaTe pa3smepsl 3TUX OOBEKTOB TIO
MOPSAJKY BEJTUYUHBI.

CTpouth 4epTexKHr K TEOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCs MpU3HAKAMM PABEHCTBA TPEYTOJILHUKOB, MCMOJIB30BaTh MPU3HAKU U
CBOMCTBa paBHOOCAPEHHBIX TPEYTOJILHUKOB IIPH PEIICHUH 3a]1a4.

[TpoBOIUTH TOTMYECKUE PACCYKACHUS C UCITOIB30BAHUEM I'€OMETPUIECKUX TEOPEM.

ITonp30BaThCs  TpU3HAKAMU  PABEHCTBA  MPAMOYTOJBHBIX  TPEYTOJBHUKOB,
CBOMCTBOM MEJMaHbI, TPOBEIEHHON K THUIIOTEHY3€ MPSMOYTOJILHOTO TPEYTrOJbHUKA, B
pELICHU TEOMETPUUECKUX 3a/1ay.

OnpenensaTs mapayieIbHOCTh MPSMBIX C TTOMOIIBIO YTJIOB, KOTOpBIE 00pa3yeTr ¢
HUMH cekymas. OnpenensiTh MNapaIeIbHOCTh MNPSIMBIX C TOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM MPSIMOU 10 TOYEK APYTOU MPSMOM.

Pemiats 3a1aum Ha KileTyaToi Oymare.

[TpoBOANTH BBHIYMCIICHUS U HaXOJIUTh YHCIOBBIE U OYKBEHHBIC 3HAYEHUS YIJIOB B
F€OMETPUYECKUX 3aJayaxX C HCHOJb30BAHUEM CYMMBI YIJIOB TPEYTrOJIbHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHBIX TMPH TEPECCUCHUU JIBYX
MapajuieIbHbIX MPSIMBIX CEKyIIEH. PemaTe npakTHYeCcKHe 3aa4r Ha HAaX0KJIECHHUE YTJIOB.

Bnagerp mnoHATMEM TIE€OMETPUYECKOTO MECTa TOYEK. YMETh ONpPEeaeiiaTh
OMCCEKTPHCY yIila U CEPEAMHHBIN MEPIICHIUKYIISP K OTPE3KYy KaK FTeOMETPUICCKUE MECTa
TOYCK.

@opMyJIMPOBATH OMNPEACIEHHUSI OKPY>KHOCTH W Kpyra, XOpAbl W JHaMeTpa
OKPY’KHOCTH, MOJIb30BAThCS MX CBOWCTBAMHU. YMETh MPUMEHSTh 3TH CBOMCTBA IIpH
pEILIECHUM 3a/a4.

Brnanetrs nonssTMEM ONMMMCAHHOMW OKOJIO TPEYTOJbHUKA OKPY>KHOCTH, YMETh HAXOUTh
e€¢ ueHtp. [lomp3oBarbcsa (pakTaMu O TOM, YTO OHUCCEKTPHCHI YIJIOB TPEYTrOJbHHKA
MEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIE MEPICHAUKYISPBI K CTOPOHAM
TPEYTOJIbHUKA MMEPECEKAIOTCS B OJJHOMU TOYKE.
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Bnagerer moHsATHEM KacaTelbHOW K OKPYXKHOCTH, IOJIb30BaTbCA TEOPEMOM O
NEPIEHAUKYJISIPHOCTH KaCaTEJIbHOU U painyca, MPOBEAEHHOTIO K TOUKE KACAHUS.

[Tonmb30BaThCAd MPOCTEHUIIMMUA TE€OMETPUYECKUMU HEPABEHCTBAMHM, MOHUMATh HUX
IIPAKTUYECKUNA CMBICIL.

[IpoBOOUTE OCHOBHBIE TE€OMETPUUYECKHE TMOCTPOCHUS C MOMOUIBI0 LUPKYIS U
JIMHEHKH.

[IpenMeTHBIC pE3yJbTAaThl OCBOSHUS NPOrPaMMbl y4eOHOTO Kypca K KOHITLY
oOyuenus B 8 Kjacce:

Pacnio3HaBaTh OCHOBHBIC BHJIBI YETHIPEXYTOJBHUKOB, UX DJIEMEHTBI, TOJIb30BATHCS
UX CBOMCTBaMHU MPH PEIICHUHA FCOMETPHUSCKHX 3ajad.

[TprMeHSATh CBOWMCTBA TOYKH MEPECEUCHUST MEHAaH TPEyrojabHuKa (IIEHTpa Macc) B
pCIIeHNH 3a/ad.

Bnagers moHsATHEM cpenHEl JHMHUM TPEYrOjbHHKA W TPAmCIHH, MPUMEHATh HUX
CBOMCTBA IPH PEHICHUH T'€OMETpPHUYECKHX 3aaad. [lonb3oBarbes Teopemoit daneca u
TEOPEMOii O IPOTIOPIUOHATBHBIX OTPE3KaX, IPUMECHSTh UX JUIS PEIICHHUS MPAKTUUICCKUX
3aad.

[TpuMeHsITh MPU3HAKH [T0100MS TPEYTOJILHUKOB B PEIICHHH T€OMETPUYCCKHIX 3a/1a4.

[Tonws3oBatbess  Teopemodt  [ludaropa s pelieHHs TEOMETPHUECKUX U
npakTU4Yeckux 3amad. CTpOWTh MaTeMaTHYECKyH0 MOJE]Ib B MPAKTUYCCKHX 3alavax,
CaMOCTOSTEIILHO JeNIaTh YePTEK U HAXOIUTh COOTBETCTBYIOIIHNE JTHHBI.

BrnaneTs moHSATHSAMYU CHHYCA, KOCHHYCa M TAHT'€HCA OCTPOTO yIJia MPSIMOYTOABHOTO
TpeyrojbHUKa. [10J1630BaThCSI STUMH MOHATUSAMHU [Tl PEIICHUS MPAKTHUCCKUX 3a/1ad.

Bbruuciiate (pasnuuHbIMEH CIIOCOOAMHM) IIONIAh TPEYTOJIbHUKA W  TUIOMIAIN
MHOTOYTOJBHBIX (puryp (Mosb3ysch, riae HEOOXOIUMO, KaIbKYyJIsATOpOM). [IpuMeHSITH
MOJTyYCHHBIC YMCHHS B MPAKTUICCKUX 3a/1adax.

BrnajeTh MOHSITHSIMH BIIMCAHHOTO M IIEHTPAJIBLHOTO YTJIa, HCIIOJIB30BATh TEOPEMBI O
BIIMCAHHBIX YIJIaX, YIJIax MEXIy XopAamu (CeKyIIMMH) U yIiie MEXKIy KacaTeabHOW U
XOpJIO¥ TPH pelIeHUH TeOMETPUICCKIX 3a/1a.

Bnajgerp MOHSATHEM OIHMCAHHOTO YETHIPEXYTOJIBHUKA, TPUMEHSATH CBOWCTBA
OIMMCAHHOTO YETHIPEXYTOJIPHUKA MTPU PEIICHUH 33,124,

[TprMeHSTh MMOJIYYCHHbIC 3HAHMSI HAa TPAKTUKE — CTPOUTh MAaTEMaTHIESCKHE MOICIH
VIS 3allad  pPeaIbHOM JKU3HW U IPOBOJUTH COOTBETCTBYIONIME BBIYHCICHUS  C
NpUMEHEHHWEM Tojo0us W TpuroHoMeTpuu  (MOJB3YSACh, THe  HEOOXOIMMO,
KaJIbKYJISTOPOM).
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[IpenmeTHBIC pE3yJdbTAaTHl OCBOSHHUS NPOTPaMMBI y4eOHOTO Kypca K KOHITY
oOyuenus B 9 Kiacce:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMU OCTPBHIX YIJIOB, HAXOAUTH C MX MOMOIIBIO
pa3IMyYHbIC DJIEMEHTHI MPSIMOYTOJBHOIO TPEYroJbHUKA («pelleHrue MPSIMOYTOJIbHBIX
TPEyTroJIbHUKOB»). HaxomuTh (¢ MOMOIIBIO KaNbKyIATOpA) JJIMHBI W YIJBI  JUIS
HETa0JIUYHBIX 3HAYCHUH.

[Tons3oBaThess ¢opMysiaMu TPHUBEAECHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJECTBOM  JIJIl  HAXOXKACHUS COOTHOIICHUW MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYUHAMH.

Hcnons3oBaTh TEOpEMbl CHUHYCOB W KOCUHYCOB JUISi HAXOXKACHUS Pa3TUYHBIX
9JIEMEHTOB TPEYroJIbHUKA («pelieHUe TPEyTrOJIbHUKOBY»), IPUMEHATh WX MPU PEIICHUU
r€OMETPUYECKUX 3a/1ad.

Brnanerpr moHsTHAMH TIpeoOpa3zoBaHMs TMOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
noao0HbIX (uryp. Iloap3oBaThes cBOWCTBaMU MOA00US MPOU3BOJBHBIX (PUTYP, YMETh
BBIYHMCIISITH IJTMHBI M HAXOAUTH YTJIBI Y TOJA00HBIX (huryp. [IpuMeHsTh cBOiCcTBA TOA00US
B TMPAKTUYECKUX 3aj]ayaX. YMETh MPHUBOAWTH MPUMEPHl MOJOOHBIX ¢GUTyp B
OKPY’KaIOIIEM MHpE.

[lonp30BaThCsd TEOpEMaMH O NPOU3BEIECHUM OTPE3KOB XOpH, O IMPOU3BEACHUU
OTPE3KOB CEKYIIUX, O KBaApaTe KacaTeIbHOM.

[Tonb3oBaThCs BEKTOpAMH, MIOHUMATh UX T€OMETPUUYECKUA U (PU3UUYECKHUI CMBICT,
NPUMEHSTh UX B PEIICHUU T€OMETPUUECKUX U PU3NUIECKHX 3a7a4. [[puMeHATh CKaIsipHOE
IIPOU3BE/ICHHE BEKTOPOB JIJISl HAXOXKACHUS JIJIMH U YTJIOB.

[lonp30BaThC METOAOM KOOPJIMHAT HA IUIOCKOCTH, NMPUMEHSATH €ro B PEUICHUU
r€OMETPUYECKUX U MPAKTHYECKUX 3a/1au.

Braners NOHATHAMU MPABUJIBHOTO MHOTOYTOJIBHHKA, JUIMHBI OKPYKHOCTH, JJIUHBI
IyTU OKPY>KHOCTU M PaJUaHHOM MEpbI yIja, YMETh BBIUUCIATH IUIOMIA/b KPyra U €ro
yactel. [[puMeHsTh noJlydYeHHbIE YMEHHUS B IPAKTUUECKUX 3aJ/1auax.

Haxoauth ocu (Wit IICHTPBI) CAMMETPUHU QUTYP, IPUMEHSTH ABHKCHHS TUIOCKOCTH
B MPOCTENIINX CIydasX.

[IpuMeHsTh MONy4YEeHHbIE 3HAHUS Ha IPAKTUKE — CTPOUTh MATEMATHUYECKHUE MOJIENU
JUISL 3alad  peajbHOM KU3HM M TPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS  C
MIPUMEHEHHUEM ITOI00HSI U TPUTOHOMETPUICCKUX (QYHKIIHH (IT0JIb3YSCh, TIe HEOOXOIMMO,
KaJIbKYJIATOPOM).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
HauMeHOBaHue pasaena  Kolm4ecTBo OCHOBHOE OcHOBHBIE BU/IbI ACSITENBHOCTU O0YHAIOIINXCS
(TembI) Kypca 4acos coJiepKaHue
[Ipocreiimue 14 IIpocrenmmue DopMyIHPOBATH OCHOBHBIE ITOHATUS U ONIPEACIICHHUS.
reoMeTpudeckue GUrypsl u rCOMCTPUICCKHUEC Pacno3naBaTh U3yueHHbIE TeOMETpUUECKUEe (QUTYPHI,
ux cBoiictBa. M3mepenue OOBEKTBI. onpeaesiTh UX B3aUMHOE PACIOIOKEHNE, BHIMOJIHATH
MHOroyrojbHuK,

I'COMCTPHUUCCKHUX BCIIMUNH

nomaHasi. CMexXHbIE

Y BEPTUKAIbHBIE
yrabl. Pabota ¢
MPOCTEUIIUMU
YepTeKamu.
H3mepeHne TMHEHHBIX
Y YTJIOBBIX BEJINYMH,
BBIYUCIIEHUE OTPE3KOB
Y yIJIOB

4epTEK 10 YCIOBUIO 3a1aUH.

IIpoBoAUTH POCTEHIITHE TIOCTPOCHUS C TIOMOIIBIO ITUPK YIS
Y JINHEWKHU.

N3mepsaTh IMHEWHbBIE U YTIOBBIE BEIMYMHBI FTEOMETPUUYECKUX U
MPAKTUYECKUX OOBEKTOB.

OnpeaensiTh «Ha IJ1a3» pa3Mepbl PeaIbHBIX 00BEKTOB,
NMPOBOAUTH TPyOYIO OIIEHKY UX PAa3MEPOB.

PemaTh 3a1aun Ha BBIYKMCIICHUE JUTHH OTPE3KOB U BETUYUH
YTJIOB.

PemaTs 3a1aun Ha B3aMMHOE PACIIONIOKECHUE
T€OMETPUYECKUX PUTYP.

IIpoBoauTh KIacCUDUKAIUIO YTIIOB, BHIYUCIAATH
JVHEHHBIE W YIJIOBBIC BEJIMYHUHBI, MPOBOIAMTH
HEOOXO/IMMBIE  JTOKA3aTeNbHBIE  PACCYKICHUS.
3HAKOMHTBHCA ¢ HCTOPHEN PAa3BUTHS T€OMETPUH
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TpeyroabHUKU

22

IToHsaTHE O paBHBIX
TPEyroJIbHUKaX U

Pacno3HaBaTh Tapbl paBHBIX TPEYTOJLHUKOB Ha TOTOBBIX
yeprexax (¢ ykazaHueM MPHU3HAKOB).
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NepBUYHBIE
IpeACTaBICHUS O
paBHBIX (puUrypax.
Tpu npusHaka
paBEHCTBA
TPEYTrOJIbHUKOB.
[IpusHaku paBeHCTBA
PSMOYTOIBHBIX
TPEYTrOJIbHUKOB.
CBOWMCTBO MeaHaHBI
MPSIMOYTOJIBHOTO
TPEyroJibHUKa,
MPOBEAEHHON K
TUTIOTEHY3E.
PaBHoGenpeHHbIe 1
PaBHOCTOPOHHUE
TPEYTroJIbHUKHU.
[Ipu3Haku u
CBOMCTBA
paBHOOEIPEHHOTO
TpeyroJibHUKa.
HepagsencrBa B
TeOMETPHH.

BbIBOAMTH ClieACTBUS (PAaBEHCTB COOTBETCTBYIOIINX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.
@opmMyJHPOBATH ONPEAEIICHHS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOT0, IPSAMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BHICOTHI,
MeJIMaHbl TPEYTOJIbHUKA; CEPEAUHHOIO MEPIICHANKYISpA
OTpE3Ka; IEPUMETPA TPEYTOIbHUKA.

@opMyIHPOBATH CBOMCTBA U MPU3HAKK PABHOOEIPEHHOTO
TPEYrOJIbHUKA.

CTpouth dYepTexH, pemiaTh 3a4a4¥M  C  TIOMOIIBIO
HAXOXICHUS PAaBHBIX TPEYTOJILHUKOB.

IIpuMeHATH IPU3HAKK PABEHCTBA MPSIMOYTOJILHBIX
TPEYroJbHUKOB B 3aJja4ax.

HUcnoan3oBarh 1mHQPPOBBIE pPECypchl AJsl HMCCIAEA0BAHMUS
CBOMCTB U3y4aeMbIX (UTYP.

3HAKOMUTBHCH € UCTOPHEN Pa3BUTHUS TEOMETPUU
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[IpsAMOyTOJIBHBIN
TPEYIOJIbHUK C YITIOM

B 300
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[TapannenbHble IpsIMBIE,

CyMMa YIJIOB TPEYrOJIbHUKA

14

[TapannenbHbie
IIpsIMBIE, UX CBOMCTBA.
Hakpecr nexaiue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI,
oOpa3oBaHHbIe NpHU
NIEpECEYEHUN
napajiesIbHbIX
IPSMBIX CEKYIIEH).
[IpusHax
napajuieIbHOCTH
NPSIMBIX Yepes
PaBEHCTBO PacCCTOSTHUN
OT TOYEK OJHOU
MPSAMOM 10 BTOPOH
npsmoii. Cymma yrioB
TPEYroJbHUKA.
Bremnue yribl
TPEYroJIbHUKA

DopMyIHMpPOBATH NOHATHE [TAPAUICIIBHBIX IPSIMBIX,
HAXOAUTH [PAKTUYECKUE ITPUMEDPBI.

H3yuaTsh cBoiicTBa yriioB, 00pa30BaHHbBIX MPU MEPECECUCHUU
IapaJlyIeIbHbIX IPsAMBIX cexyluen. IIposBoauTn
A0Ka3aTeJbCTBA [aPAJUICIIBHOCTH ABYX MPSAMBIX C IIOMOIIBIO
yIJ10B, 00pa30BaHHBIX MPHU NEPECEUECHUN ITUX MPSAMBIX TPEThen
IIPSIMOM.

Boe1uncJasaTh CyMMY YIVIOB TPEYIOJIbHUKA U MHOTOYTOJIbHUKA.
HaxoauTs yncioBbie U1 OYKBEHHbIC 3HAUEHUS YTJIOB B
I€OMETPUYECKHUX 3a/1a4ax ¢ UCIOIb30BAHUEM TEOPEM O

CyMMe€ YTJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMUTBHCH € UCTOPHEN Pa3BUTHUS TEOMETPUU
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OKpy HOCTb U KpYT.
['eomeTpuueckue

[MOCTPOCHHUS

14

OKpy»XHOCTB, XOpJa U
JTUAMETP UX CBOMCTBA.
KacarenpHas x
OKPYHOCTH.

OKpyX HOCTB,
BIIMCAHHAas B YTOJL.

DopMyIHMpOBaAThL ONpPeJeIeHHUs . OKPYKHOCTH, XOPABI,
JaMeTpa U KacaTellbHOM K OKpYykHOCTU. M3yyaTh ux
CBOWCTBA, IPU3HAKH, CTPOUTH YEPTEKHU.

HccnenoBarh, B TOM 4KCIIE HCNIOJAB3YH HM(PPOBHIE PeCypChl:
OKPYKHOCTb, BIINCAHHYIO B YI'OJI; EHTP OKPYKHOCTH,
BIIMCAHHOW B yIOJI; PABEHCTBO OTPE3KOB

IHonsatue o I'MT,
MPUMEHEHHUE B
3a7a4yax.
buccektpuca u
CEepEINHHBIN
MEPIICHAUKYJISIP Kak
Ir€OMETPUYECKUE
MeCTa TOYEK.
OKpyX HOCTB,
ONMCaHHAas OKOJIO
TPEyroJIbHUKA.
OKpyX HOCTB,
BIIMCAaHHAs B
TPEYTOJIbHUK.
[Ipocrenimme
3aa4Md Ha
IIOCTPOEHHUE

KacaTeJabHBIX.
Hcnoan3oBatb meToa [ MT 1i1g nokazarenbcTBa TEOPEM O
nepeceyeHnu OUCCEKTPUC YTIIOB TPEYTOJbHUKA U
CEepPEIMHHBIX MEPIECHIUKYISPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomoipo I'MT.

OBJjaneBaTh NOHATHIMH BIIMCAHHON M OTIMCAHHOM
OKPYHOCTEU TPEyroJbHUKA, HAXOAUTH LICHTPBI ATUX
OKPYKHOCTEM.

Pemiatb OCHOBHBIE 3a1a4M HA NMOCTPOEHHeE: yIiia, PAaBHOTO
JAHHOMY; CEPEAMHHOTO MEPIEHIUKYIISIpa TaHHOTO OTPE3Ka,;
IIPSIMOM, TPOXOJAIIEH YEPE3 TaHHYIO TOUKY U
NEPICHIUKYIISIPHON TaHHOW TIPSIMOIA; OMCCEKTPUCHI
JTAHHOTO YIJIA; TPEYTOJbHUKOB I10 PA3JIMYHBIM 3JIEMEHTAM.

3HAKOMMTBHCH ¢ HCTOPHEN PA3BUTHS T€OMETPUH
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[ToBTOpeHue, 0000IIeHIEe 4 TToBTopenye g | PeliaTh 3a1a4M Ha IOBTOPEHHUE, HITIOCTPHPYIOLIUE CBA3H
3HAHUI 0GO6LICHNe OCHOBHBIX | MG PasiMYHBIMU YacTsMH Kypca
IIOHATUN U METOHOB
Kypca / kjacca
OBIIEE KOJIMYECTBO 68
YACOB I1O
[TPOI'PAMME
8 KJIACC
HanmeHoBaHue paszgena | KoamdaecTso OCHOBHOE OCHOBHBIE BUJIBI JICATEIEHOCTH 00yYarOIIHXCSI
(TembI) Kypca 4acoB coJiepKaHue
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YUeThIpEXYTroIbHUKA 12 TTapaiienorpamm, ero HN300paxkaTh 1 HAXOAUTH HA YEPTEKAX YETHIPEXYTOJIBHUKH
PU3HAKK ¥ cBOlicTa, | PA3HBIX BHIOB M HMX  OJICMCHTBL DopMmyaupoBaTh
YacTHEIE CIydan onpeaeeHus: napajjejaorpamMmma, NpSAMOYTOJIbHUKA,
rnapajieJorpaMmMoB p0M6a, KBaJpara, Tpalciuu, paBH06OKOI7I Tparcunu,
(MpSIMOYTOJTHHHK, IIPSIMOYTOJIBHOM TPaIIeLUH.
poMO, KBajIpar), ux Joka3biBaTh M HCHOJb30BATH IPH PpPeEUICHUM 3a4ay
NPU3HAKK M CBOMCTBA. | TPU3HAKU M CBOMCTBA: MapajiesiorpaMmma,
Tpanenwus. npsIMOYTOJIbHUKA, poM0Oa, KBajpara, Tpaneuu, paBHOOOKOM
PaBHoOOKast 1 Tparennu, MpsSMOYToJIbHON Tparenuy.
IpsAMOYTOJIbHas
PAMOYTOJIbHA IIpuMeHAaTH MeTO YABOCHUSI MEAUAHBI TPEYTOJIbHUKA.
Tpanenuu.
Hcnoab3oBate LudpoBbIE pECYPChI IS UCCIETOBAHMS
Meton yaBoeHus .
CBOMCTB H3y4aeMbIX QUTYp.
MEIYaHBI.
LleHTpanbHas 3HAKOMHUTBCH € HCTOPHEN Pa3BUTHUSA T€OMETPUHU
CUMMETpUS
Teopema daineca u Teopema 15 IIpoBOAUTE OCTPOEHMS C IIOMOIIBIO LIUPKYJISI U

0 IPONOPLIMOHAIIBHBIX

OTpe3Kax, MoJ00HbBIC
TPEYTrOJIbHUKH

Teopema daneca u
TeopemMa

0
MPONOPIHOHAIBHBIX
otpe3kax. Cpeansis
JIMHUS TPEYTrOJIbHUKA.

JIMHEWKU C UCIOJIb30BaHuE Teopembl Daseca u TeopemMbl O
IIPONOPLIMOHAIIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
IIPONOPLIMOHAIIBHBIN OTPE3OK.

IIpoBoauTh JA0KA3aTEJBLCTBO  TOrO, YTO  MEIHAHBI
TPEyroJibHUKa MEePECEKAIOTCS B OJTHOM TOUKE, 1 HAXOAUTh
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Tpaneuus, e€ cpeanss
JINHUA.

[IponopuroHanbHbIE
orpesku. LlenTp
Macc B
TPEYTOJIbHUKE.
[Tono6HBIE
TPEyroJIbHUKU. Tpu
npu3HaKa Mmoaoous
TPEYTrOJIbHUKOB.
[Ipumenenue
noj00usl TpH
pelIeHUH
IPAKTUYECKUX 3a1a4

CBSI3b C IEHTPOM MacCC, HAXOAUTh OTHOIIEHHUE, B KOTOPOM
MEIHUaHBI JETATCS TOYKOW UX MEPECCUCHUS.

Haxoauth no100HbIE TPEYTOILHUKU HA TOTOBBIX YEPTEKAX
C yKa3aHUEM COOTBETCTBYIOIIUX TPU3HAKOB MO J00USI.
Pemathb 3agaum Ha 1000HBIE TPEYTOJIBHUKHU C TIOMOIIIBIO
CaMOCTOSITEJILHOTO TTOCTPOEHUS YEPTEKEN U HAXOXKIECHUS
MOJ00HBIX TPEYTOJIbHUKOB.

IIpoBoauTh 10KA3aTENBCTBA C UCIIOIb30BAHUEM
MIPU3HAKOB MMOI00USI.

Jloka3pIBaTh TPU MPU3HAKA MTOJJ00MS TPEYTOJIBLHUKOB.
IIpuMeHATH MOJyYeHHbIEC 3HAHUS TIPU PEIICHUH
re€OMETPUYECKUX U MPAKTHUECKUX 3a/1a4.
3HAKOMUTBHCH € UCTOPHEN Pa3BUTHUS TEOMETPUU

[ Imomans. Haxoxxnenne
IJIOIIAIEN TPEYTOJIbHUKOB
¥ MHOT'OYTOJIBHBIX (DUTYD.

[Tnomaan nogo6HBIX GUTYp

14

CBolicTBa IUIOIAEN
reOMETPUYECKHUX
buryp. dopmyibt
JUTS TIJIOIIA TN
TpEyroJibHUKa,
napajeaorpamma,
Tparneiuu.
Brruncnenue
IUIOMIAZIE CIIOKHBIX

buryp.

OgBiageBaTh NEPBUYHBIMHU NMPEACTABJIEHUSAMH 00
o0rieit Teopuu 1wromanu (Mepsi), GOPMYJIHUPOBATH
CBOMCTBA TUJIOMIAH, BBISICHITH UX HATJISITHBINA CMBICIT.
BoiBoauTH GOpMYIIHI TUIOMIAAN MapauIeIorpaMMma,
TPEYroJbHUKA, Tpanenuu u3 GopMyIIbl TUIOMIATN
psSIMOYTOJIbHUKA (KBaIparta).

BoIBOAMTH (OPMYIIBI TUIOIAIH BRITYKJIOTO
YETHIPEXYTOJIbHHUKA YEPE3 TUAarOHaIN U YTrod MEXIY HUMH.
HaxoauTs miomanau ¢uryp, n300pax€HHBIX HA KIETYATON
Oymare, MCNOJIL30BATH pa30oueHre PUTyphl HA YaCTH U
JOCTpavBaHUE.
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[Tnomanu ¢uryp Ha
KJIeT4aTon Oymare.
[Imomany moago0HBIX
¢buryp. 3agaum c
MPaKTUYECKUM
COJICp>)KaHHUEM.
Pemenue 3amau c
MOMOIIIBIO METO/1a
BCIIOMOTaTeIbHON
(1160105

Pa30upars npuMepbI UCIIOJIBb30BAHUS BCIIOMOTaTEeIbHON
IJIOIIAAU JJIsl PELICHUS T€OMETPUYECKUX 3a1au.
HaxoauTs muiomaay no100HbIX GUryp.

Bouruucasth mIomaau pasJiMdHbIX MHOTOYT'OJIbHBIX (1)I/Il“yp
Pemiatnb 3ajiavdM Ha 1uiomaab ¢ IpaKTHYCCKUM
COACPIKAaHUCM

106



denepanbHas paboyas nmporpamma | Maremaruka. 5—9 kimacchbl (0a30BbIi YPOBEHb)

Teopema Iludaropa n
Havajga TPUTOHOMETPHUH

10

Teopema ITudaropa,
U €€ IPUMEHEHUE.
Onpenenenue
TPUTOHOMETPUUYECKHUX
GbyHKIUNA OCTPOro
yria
IPsIMOYTOJIBHOTO
TPEYroJibHUKA,
TPUTOHOMETPUYECKHE
COOTHOIIICHUS B
IPSIMOYTOJILHOM
TPEYTroJIbHUKE.
OcHoOBHOE
TPUTOHOMETPUUYECKOE
TOXIECTBO

Hoxka3biBaTh Teopemy [ludaropa, ucnoan3oBars e€ B
NPaKTHYECKUX BBIYMCICHUSX.

@ opMyaHPOBATH OTIPEACICHUS

TPUTOHOMETPUYECKUX (PYHKIIMIA OCTPOTO YTIIa,

NMPOBEPSTH UX KOPPEKTHOCTH. BHIBOAUTH
TPUTOHOMETPUYIECKHE COOTHOIICHHUS B

NPSIMOYTOJILHOM TPEYTOJILHUKE.

HccnenoBath COOTHOIICHHWS MEXIy CTOPOHAMH B
IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C yriiamu B 45° u 45°; 30°
u 60°.

Hcnoab3oBath HopMyInbl IPUBEICHUS U OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO I HAXOXKICHUS
COOTHOIIEHHUH MEXy TPUTOHOMETPHYECKUMHU (PYHKIIUSIMH
Pa3INYHBIX OCTPHIX YIJIOB.

IIpuMeHSITH TONyYEHHBIC 3HAHUS U YMEHUS NPH PEUICHUU

IMPAKTUYICCKUX 3aaY.

3HAKOMUTBHCH € UCTOPHEN PA3BUTHUS TEOMETPUU
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YTibl B OKPY>KHOCTH.
Brnircannsie 1 onvcaHHbIe
YETBIPEXYTOJIbHUKHU.
KacarenpHble K
okpykHOcTH. Kacanue

OKPY>KHOCTEUN

13

Bnucannsle u
LHECHTPAJIbHBIE YTJIbI,
YTOJI MEXKIY
KacaTeJIbHOM U
XOpAOH. YTIIbI
MEXIY XOpJAaMHU U
CEKYIIUMHU.
Brnmcannsle u
ONMCAHHBIC
YEThIPEXYTOBHUKH,
UX MIPU3HAKU U
CBOMCTBA.
[Ipumenenune s3Tux
CBOMCTB TMpH
pelIeHUU
F€OMETPUUECKUX
3ajad4.

Bzaumnuoe
pACIIOJIOAKEHUE JIBYX

OKPYXXHOCTEH, 001mue
KacarelbHble. Kacanue

OKPYKHOCTEM

@opMyJIMPOBATH OCHOBHBIE ONPEIEIICHUS, CBA3aHHbBIE C
yrJiaMu B Kpyre (BIHCAHHBINA yroJj, HEHTPAIbHBIA yro).
HaxoauTh BOMCaHHBIE YTJibl, ONAPAIOIINECS HA OJHY AYTY,
BBIYMCJIATH YIJIBI C IOMOIIBIO TEOPEMBI O BIIMCAHHBIX
yIilax, TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJILHUKE,
TEOPEMBI O LIEHTPAJILHOM YTJIE.

HccaenoBath, B TOM YUCIIE C TOMOIIBIO IIUGPOBBIX
peCypcoB, BIIUCAHHBIE U OMUCAHHBIE YETHIPEXYTOJIBHUKH,
BBIBOAMTH UX CBOMCTBA U MPU3HAKH.

Hcnoab30BaTh 3TH CBOKMCTBA U MIPU3HAKU TIPU PEIICHUU
3aja4
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[loBTOpeHue, 06001IeHNE

PemaTs 3agaum Ha MOBTOpPEHUE, WILTIOCTPUPYIOIINE CBSI3U

[ToBTOpEenue
3HaAHUN OCHOBHEIX oHsTuii ;| MEAY PasIMIHBIMH 9acTAMH Kypca
METOJI0B KypcoB / 1 8
KJIaccoB, 00001IIeHNE
3HAHUM
OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME
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9 KUIACC
OcHOBHBIE BUJIBI JIEATSIBHOCTH 00 YyYarOIINXCs
HaumenoBanue pasaciia KomuuecTBo OcHOBHOE B A yHarom
(TembI) Kypca 4acoB coJiepKaHue
TpI/IFOHOMeTpI/IH. TeOpeMBI 16 OHpeI[eHeHI/Ie (I)OpMyJ'lI/IPOBaTI) onpeaeicHus TPUTOHOMCTPHUUCCKUX
KOCHUHYCOB U CHHYCOB. TPUTOHOMETPUUYECKUX (i)y'HKL[I/Iﬁ TYIBIX U NIPAMBIX YTJIOB.

PelieHne TpeyroJbHUKOB

¢byukuuit yrios ot 00

1o 1800. ®opmybt
MIPUBEACHUS.
Teopema KOCHHYCOB,
TEOpeEMa CUHYCOB.
Pemenne
TPEYTrOJIbHUKOB.
[IpakTnueckoe
PUMEHEHHE
JIOKa3aHHBIX TEOPEM

BbIBOIMTH TCOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
pannycoM OMMCAHHOW OKPY)KHOCTH).

BeiBoauTh opMyJIbl A1l BBIYMCIACHHUSA IUIOMAAEH C
HCIOJIb30BAHUEM TeopeM TPUroHoMmeTpuu (hopmyna
IUIOLIAH TPEYTOJIbHUKA YEPE3 JBE CTOPOHBI U YIOJI
MEX]ly HUMH, (OpMyJIa IUIOLIaN YeTHIPEXYTOIbHUKA
Yepe3 ero TUaroHad M yrojl MeXIy HUMHU).

Pemiatb TpeyroibHUKM.

Pemath npakTuuecKkue 3aa4u, CBOASAIINECS K
HAXO0XXJICHUIO Pa3JIMYHBIX 3JICMEHTOB TPEYTOJIbHUKA
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[IpeoOpazoBanue mog00usl.
Mertpuueckue
COOTHOIICHHUS

B OKPYXKHOCTH

10

[lonstue o
npeoOpa3oBaHUU
noaoous.
COOTBETCTBEHHBIE
AJIEMEHTHI
NOJI00HBIX PUTYP.
Teopema o
MIPOU3BEICHUU
OTPE3KOB XOP/I,
TeopemMa

OcBauBaTh NOHATHE TPEOOPA30BAHUS TI0100US.
HccaenoBath OTHOLICHNE JIMHEWHBIX 3JIEMEHTOB (DUTYP
npu npeoOpa3oBaHUM MOA00uUS.

HaxoauTs npumepsl Mog00us B OKpY Karoliei
NENCTBUTEIBHOCTH.

BbIBOIMTH METPUYECKUE COOTHOLIEHUS MEXKIY
OTpEe3KaMU XOpJ, CEKYIIHUX U KacaTeIbHBIX C
UCIOJIb30BAaHMEM BITMCAHHBIX YTJIOB U MOJA00HBIX
TPEYroJibHUKOB. Pemarb reoMeTpuieckue 3a1auu u
3a/lau U3 peanbHON KU3HU C UCTIOIB30BAHUEM MOJOOHBIX
TPEYroJbHUKOB

0 TIPOU3BEACHUU
OTPE3KOB CEKYIIHUX,
TeopemMa o
KBaJipatTe
KacaTeJbHOM.
[IpumeHeHue B
peleHnn
F€OMETPUUECKUX
3aja4
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BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKEHUE
Y BbIUUTAHUE
BEKTOPOB,
YMHOKEHUE BEKTOPA
Ha YHUCJIO.
DOU3NYECKUM U
r€OMETPUYECKUN
CMBICJT BEKTOPOB.
Paznoxenue BekTopa
1o ABYM
HEKOJUIMHEAPHBIM
BEKTOPaM.
Koopaunater
BEKTOpA.

CkansipHoe
IIPOU3BEICHUE
BEKTOPOB, €I0

Hcnonb30BaTh BEKTOPHI KaK HAIPaBJICHHBIC OTPE3KH,
HCCJIe0BaTh TeoMeTpuUecKuil (MmepemMeleHne) 1
¢busnyeckuii (craa) CMbICIIBI BEKTOPOB.

3HATH onpeeIeHUusi CYMMbI U Pa3HOCTH BEKTOPOB,
YMHOCHHSI BEKTOpa Ha YUCIIO0, MCCIeA0BATh
FCOMETPHUYCCKUN U PUBNYCCKUIN CMBICIIBI ATHX OIEPALIHH.
Pemath reoMeTpuUeCKHe 3a1a4U C UCIOIb30BAaHHEM
BEKTOPOB.

PackiiaapiBaTh BEKTOP 10 ABYM HEKOJLTHHEAPHBIM
BEKTOPaM.

Hcnosib30BaTh CKaIsIpHOE IPOU3BECHNUE BEKTOPOB,
BBIBOJIUTH €I0 OCHOBHBIC CBOICTBA.

BbIYHCAATH CyMMY, Pa3HOCTh U CKaJSIPHOE TPOU3BEIICHHE
BEKTOPOB B KOOPAWHATAX.

IIpuMeHsITh CKaJIIpHOEC NPOU3BEICHUE IS HAXOXKICHUS
JUTH ¥ yTJIOB
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IIPUMEHEHHUE IUIS
HaxXOXICHUs UIMH WU
YIJIOB. Pemienne
3aa4  C IIOMOIIBIO
BEKTOPOB.
[Ipumenenue
BEKTOPOB TS
peleHus 3a7a4
buzuku
JlekapTOBbI KOOPAWHATHI JlekapToBbI OcBanBaTh NOHATHE NIPSIMOYTOJBHONW CUCTEMBI

Ha ITIJIOCKOCTH

KOOPJMHATHI TOUECK Ha
IJIOCKOCTH.
YpaBHEeHHE TIPSAMOIA.
YpaBHeHUE
OKPYKHOCTH.
Koopaunater Touek
nepeceyeHus
OKPYHOCTH U
IIPSIMOM.

Meron koopauHaT
IIPY PELICHUU
F€OMETPUYECKHUX
3a7a4, MPaKTUYECKUX
3aja4

KOOPJIMHAT, JICKApPTOBBIX KOOPAMHAT TOYKH.
BbIBOAMTH ypaBHEHUE MPSMOI U OKPYKHOCTU. BbhiaeasiTh
MOJIHBIM KBaJpaT AJI1 HaXOKJIEHUS [IEHTpa U pajuyca
OKPY>KHOCTH 1O €€ ypaBHEHHUIO.

PemiaTh 3a1a4M Ha HAXOXKJICHHUE TOYEK MEPECceUCHUs
IPSIMBIX U OKPYXKHOCTEH C MOMOIIBbIO METOJ1a KOOPIMHAT.
Hcnoab30BaTh CBONCTBA YII0BOTO KO3 duipeHTa nmpsamoi
IIPH pEIICHUN 3a]1a4, JIJIsl OTPEICICHUS] PACTIONOKEHUS
IIPSIMOM.

IIpuMeHATH KOOPIMHATHI IPU PEIICHUH T€OMETPUIECKUX 1
MPAKTUIECKUX 337124, JIJIS1 TOCTPOCHHS MATEMATHIECKUX
MOJIeJIel peabHbBIX 3a7a4 (KMETOJ KOOPIUHATY).
IHoab30BaThes 111 NOCTPOCHUS U UCCIIECIOBAHUI

UG POBLIMU pPECypCamMu.

3HAKOMUTBHCS ¢ HCTOPHUEH PA3BUTHS TEOMETPUHU
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[IpaBunbHbIE
MHOTI'OYTOJIbHUKH. [[nuHa
OKPY>KHOCTH U IUIOLIA/b
Kpyra. Beruncnenue
[JIoIa e

[IpaBunbHbIE
MHOT'OYTOJIbHUKH.

Yucao 0. {nuna
OKPYXHOCTH, IyTH
OKPY’KHOCTH.
Panunannas mepa

yria.
[Lnomane kpyra,
CEKTOpa, CerMeHTa

@opmMyJHPOBATH ONPEIEICHUE NPABUIBHBIX
MHOT'OYT'OJIBHUKOB, HAXOAUTh UX DJIEMEHTHI.
IHonb30BaThCsl MOHATHEM JJIMHBI OKPYKHOCTH,
BBEJEHHBIM C IOMOIIBIO MPABUIBHBIX MHOTOYTOJIbHUKOB,
onpeaeJaTs yncio U, 1iuHy 1yru u paiuaHHyo Mepy
yraa. IIpoBoauTs mepexona oT paauaHHON MEpHI yriia K
rpaaycHON U HA00OPOT.

OnpeaeasaTh I0MAAb KPyTa.

BoiBoauTh (hopmMyiibl (B TpajlyCHOMN U pauaHHOM Mepe)
JUISL JUIMH AYT, TUIOLIAIed CEKTOPOB U CETMEHTOB.
Bb1uMcaATh 1wiomaay Guryp, BKIIOYAIOIIUX 3I€MEHThI
OKPY>KHOCTH (Kpyra).

HaxomauTh nuioniaau B 3a1a4ax peajibHON KU3HU
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JIBM>KEHUS TIIIOCKOCTH

ITonsaTue o
JIBUKCHUN
IIJIOCKOCTH.
[TapannenbHbIN
IIEPEHOC, MIOBOPOT
[Ipumenenue mpu
pelLIeHuy 3a1ay

Pa30upars npuMepsl, WUTFOCTPUPYIOIIUE ITOHATHS
JBUYKEHUS.

DopmMyJHpOBATH OIPEACIICHNS NTapalIeIbHOIO IIEPEHOCA,
II0BOPOTAa U OCEBOM CUMMETPUU. BBIBOAMTH UX CBOWCTBA,
HAXOIMTh HENOJABUKHBIE TOUKH.

HaxoauTh UEHTPBI U OCH CUMMETPHI pocTeHIMX GuUryp.
IIpuMeHATH NapayyIeabHbI IEPEHOC U CUMMETPUIO IIPU
peIICHUH T€OMETPUIECKUX 3a1a4 (pa30upaTh MPUMEpHI).
Hcnoab30BaTh 11 IOCTPOCHUS U UCCIIEN0BAHUI

1u(POBBIE PECYPCHI

[ToBTOpEenue, 0600IICHHE,
CHCTEMAaTH3aIMs 3HaHUH

[ToBTOpEHUE
OCHOBHBIX MOHITUHI U

OnepupoBaTh NOHATHAMM: QUTYpa, TOUKA, MIPsSMasi, yroJ,
MHOTOYTOJIbHUK, PAaBHOOEIPEHHBIN U PaBHOCTOPOHHUMN
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METOJ0B KypcoB 7—9
KJIacCcoB, 00001IIeHNE
Y CUCTEMATHU3AIUs
3HAHUMU.
[Ipocrenmme
r€OMETPUYECKUE
burypsl u ux
cBoiicTBa. M3mepenne
r€OMETPUUECKUX
BEJINYMH.
TpeyroinbHUKH.
[TapannenbHbie U
NEepPHEHIUKYJIAPHbIE
psIMBIE.

OKpyX HOCTb U KpPYT.
I'eomeTrpuueckue
MMOCTPOCHUS. Y TJIbI
B OKPY>KHOCTH.
Bniucannsie n
ONMCAaHHBIE
OKPYHOCTH
MHOTOYTOJIBHUKOB.
[Ipsmas u
OKPYHOCTb.

TPEYTOJIBHUKH, IPSIMOYTOIBHBIN TPEYTOJILHUK, MEJIMaHa,
OUCCEeKTpUCa U BBICOTA TPEYTOJbHUKA, MTapajliesiorpamm,
pOMO, MPSIMOYTOJILHUK, KBaJIpaT, TPAMEIHsl; OKPY>KHOCTb,
KacaTeJbHas; paBEHCTBO U nojodue Guryp,
TPEYTroJIbHUKOB; MapaJUIeIbHOCTh U NEPIEH IUKYISIPHOCTD
MPSIMBIX, YTOJI MEXKTy TPSIMBIMU, CHMMETPHUSI OTHOCUTETHLHO
TOYKH U MIPSMOM; JUIMHA, paCCTOSIHUE, BEJIMYMHA YIJIa,
MJI0IIa/b, IEPUMETP.

Hcnoab3oBath GopmyJibl: IEpUMETpa U IIIOIIATN
MHOT'OYTOJIBHUKOB, JUJTMHBI OKPY>KHOCTH M TUIOIIAU KPYTa,
00bEMa IPSAMOYTOJILHOTO MapasuIiesienunea.
OnepupoBaTh NOHATHIIMM . TIPAMOYTOJIbHASI CHCTEMA
KOOPJMHAT, BEKTOP; HCMOJb30BATh 3TU MOHITHUS JIJIs
MPEJCTABJICHUSI JaHHBIX U PEUICHUS 3a7]a4, B TOM YHCIIe U3
JIPYTUX y4eOHBIX MPEIMETOB.

Pemiats 3a1a4u Ha IOBTOPEHUE OCHOBHBIX MTOHSITHU,
WJUTIOCTPAIMIO CBSI3€M MEXKY Pa3IMYHBIMU YaCcTSIMH Kypca.
BoiOupats MeToa /1S pelieHus 3aauu.

PemaTth 3aa4u U3 IOBCEJHEBHOU KU3HU
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YeTbIpEXYTrONbHUKH.
Brniucannsie
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Y OIMCAaHHBIE
YETBIPEXYTOJbHUKH,
Teopema [udaropa u
Hayasa
TPUTOHOMETPHH.
Pemenune oOmux
TPEYTOJbHUKOB.
[IpaBunbHbIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanms
IUIOCKOCTH.
JBmxenus. I[Togobue.
Cummerpus.

[ Imomane.
Beruucnenue
IUIOIA e .

[Tnomanu mog00HBIX
buryp. JlekapToBsl
KOOPJIMHATHI HA
IJIOCKOCTH. BekTophl
Ha TUTOCKOCTH
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OBUIEE KOJIMYECTBO
YACOB IIO
[TPOI' PAMME
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OEJAEPAJIBHAA  PABOYASA  ITPOI'PAMMA  YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KIIACCAX

HOACHUTEJIBHAA 3AIIMCKA

B coBpeMeHHOM ITMGPOBOM MHpE BEPOSTHOCTh M CTATUCTHKA TPHUOOPETAIOT BCE
OOJIBITYIO0 3HAYUMOCTb, KaK C TOYKHU 3PCHUS MPAKTUICCKUX TMPUIIOKCHHH, TaK U UX POJIH
B 00pa30BaHNU, HEOOXOAMMOM KaXI0MYy 4elloBeKy. Bo3pacrtaeT uucio npodeccuii, mpu
OBJIaJICHUU KOTOPBIMH TpeOyeTcs Xopoias 0a30Bas MOATOTOBKA B 00JIACTH BEPOSITHOCTH
M CTAaTUCTUKH, TakKas TOJrOTOBKAa BaKHA IS TPOJOJDKCHUS OOpa3oBaHUS W IS
yCIIEITHOM TPO(EeCCHOHATBEHON Kaphephl.

Kax/1p1il 4eioBeK OCTOSIHHO NMMPUHUMAET PEIICHUST Ha OCHOBE MMCIOIIMXCS Y HETO
JaHHBIX. A i1 00OCHOBAaHHOTO TPHUHSATHS PEIICHHWS B YCIOBHUSAX HEIOCTaTKa WIIH
n30bITkKa WHPOPMAIMM HEOOXOJUMO B TOM HYHCIE XOpOIIO CPOPMHUPOBAHHOE
BEPOSTHOCTHOE M CTATHCTHYECKOE MBIITUICHHE.

VIMeHHO MO3TOMY OCTpPO BCTasia HEOOXOIUMOCTh CPOPMHUPOBATH Yy OOYUAFOIIUXCS
(GYHKIIMOHAIBHYIO TPAaMOTHOCTh, BKJIIOYAIONIYI0 B ce0si B KayecTBE HEOThEMIIEMOMU
COCTaBIIAIONIECH YMEHHE BOCHPUHHUMATh M KPUTHUYECKH aHAIU3UPOBATH MH(OpMAIHIO,
NPEJICTABICHHYIO B Pa3IMYHBIX (POpMax, MOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTHX
peaNbHBIX TMPOIECCOB M 3aBUCUMOCTEH, MPOU3BOIUTH MPOCTEUINE BEPOSTHOCTHBIE
paCYETHI.

3HaKOMCTBO B Y4YEOHOM Kypce C OCHOBHBIMH NPHUHIIMIIAMH cOOpa, aHalmu3a u
NpPEJCTaBICHUs JaHHBIX M3 PAa3IUYHBIX cep KU3HM O0OIIecTBa W TOCYAapCTBa
npuoOmaer oO0ydJaromuxcs K OOIIeCTBEHHBIM HHTepecaM. M3ydeHwe OCHOB
KOMOMHATOPUKH pa3BUMBAE€T HABBIKM OpraHu3aluud Iepedopa W moacuéra dYucia
BApUAHTOB, B TOM YHUCJE B MPUKIAAHBIX 3aJadax. 3HAKOMCTBO C OCHOBAMH TEOPHUH
rpadoB co3maét marematudeckuil GpyHmaMeHT s GOpPMHPOBAHUSA KOMIIETEHIIMNA B
obnact wuHPOpMATUKM U HHUQPPOBBIX TeXHONOTUU. [lpM W3ydeHUM CTATUCTUKH W
BEPOSITHOCTU OOOTAIIAIOTCS MPEACTABICHUSI OOYUYaIOMIMXCSA O COBPEMEHHOW KapTHUHE
MHpa U METOJIaX €ro MccienoBaHus, GOpMUPYETCs MOHUMAHUE POJIA CTATHCTHKU Kak
WMCTOYHMKA COIMMAIBHO 3HAYMMOW WHGOpPMAIMM W  3aKJIAJBIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIILICHUS.

B cooTBeTcTBUM C AaHHBIMHU LENSMH B CTPYKTYype HpOrpaMMbl y4eOHOro Kypca
«BeposATHOCTh U CTATHCTUKA» OCHOBHOTO OOIIETO 00pa30BaHUS BBIJEICHBI CIEIYIOIINE
coaepKaTelbHO-MeToAnYecKue JnHUU: «lIpeacraBieHre AaHHBIX W ONUCATENIbHAA
CcTaTUCTUKa», «BeposTHOCTH», «DleMeHThl KOMOWHATOpUKU», «BBeneHue B Teopuro
rpadoB».
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Copnepxxanne nuHuM «lIpencraBieHne OaHHBIX W ONUCATEIbHAs CTAaTUCTHKA»
CIIY>KAT OCHOBOM 11 (POPMHUPOBAHUSI HABBIKOB pabOThl ¢ MHPOpMALIMEH: OT YTEHUS U
UMHTEpHpeTalud WH(OpManuu, NpPeACTaBICHHOW B TaliuIax, Ha JAuarpamMmax H
rpadukax, 10 cOopa, MNpPEACTaBICHUS U aHalIM3a JAHHBIX C HCIOJIb30BAHUEM
CTaTUCTHUYECKUX XapaKTEpPUCTHK CpeAHUX U pacceuBanus. Pabortas ¢ JaHHBIMH,
oOyyaromuecsi ydarcsi CUMTBIBATh M HWHTEPHPETHUPOBATH JaHHBIC, BBIJIBUTATH,
apryMeHTUPOBATh U KPUTHUKOBATh MPOCTEHIIINE TUIOTE3bI, Pa3MBILUIATH HaJl PaKTOpAMH,
BBI3BIBAIOIIMMH HM3MEHUYMBOCTh, M OLICHMBaTh WX BIUSHHUE HA paccMaTpUBacMbIe
BEJIMYUHBI U TIPOLIECCHI.

NHTYyUTMBHOE MpPEACTABICHUE O CIIyYalHOM W3MEHYMBOCTH, MCCIIEI0BaHUE
3aKOHOMEPHOCTEH M TEHJEHUUN CTAHOBUTCS MOTHBHUPYIOIIEH OCHOBOW JUISl U3y4YEHHS
TEOpUHU BEpOsITHOCTEH. Bosbilioe 3HaueHne UMEIOT MPAaKTUYECKHUE 3aJJaHusl, B YaCTHOCTH
OTIBITHI C KJIACCHUYECKUMU BEPOSATHOCTHBIMHU MOJICIISIMH.

[ToHsiTHE BEPOSTHOCTH BBOJIUTCSA KaK Mepa MpaBAONOA00Ms CIIy4aifHOTO COOBITHSI.
[Ipu n3yyenum y4ebHOro Kypca 00ydaroniuecs 3HaKOMsITCS ¢ MPOCTEHIIMMHU METOAaMHU
BBIUMCIICHUSI BEPOSTHOCTEM B CIIy4yaWHBIX OKCIIEPUMEHTAaX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU HCXOJIaMHU, BEPOSTHOCTHBIMM 3aKOHAMHM, MO3BOJISIOIIMMH CTaBUTh U
pemiath 0oJiee CIOKHbIE 3a/1auu. B yueOHbIN Kypc BXOAST Ha4albHbIE MPEICTABICHUS O
CIIy4alHBIX BEJIMUYMHAX U UX YHCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax ydeOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYyYalOIIUXCS  C
MHOXECTBAMH U OCHOBHBIMHU OIEpalMsIMU HaJ MHOXECTBAMH, PacCMaTPUBAIOTCA
OpUMEphl MPUMEHEHUs [JIs pEUIeHUs 3a7ad, a TAaKXKE HCIIOJIb30BAHUS B JPYTUX
MaTEMaTUYECKUX KypcaxX U yueOHBIX MTpeaMeTax.

B 7-9 knaccax u3ydaercst yueOHbIN Kypc «BeposSTHOCTh U CTATUCTUKA», B KOTOPBIN
BXOAAT paszpenbl: «lIpencraBieHue JaHHBIX W ONMCATENbHAs  CTATUCTHKA»,
«BepoaTHOCTE», «DIeMEHTH KOMOMHATOPUKI», «BBeneHne B Teopuro rpadoB».

OOmiee uyMcIO 4YacoB, PEKOMEHJOBAHHBIX JMJIsi H3Y4eHHs YydeOHOro Kypca
«BeposiTHOCTB M cTatucTHKa», — 102 vaca: B 7 kitacce — 34 vaca (1 yac B Heenmo), B 8
kiacce — 34 vaca (1 gac B Henenro), B 9 kiacce — 34 gaca (1 gac B Henenio).

COJEPKXAHUE OBYUYEHUA

7 KJIIACC

[IpencraBicHWe MaHHBIX B BHJE TaONHIl, auarpamMMm, rpadukoB. 3aroJHEHUE
TAOJIMIl, YTCHUE U MOCTPOCHHE AWarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) M KPYTOBBIX).
Urenue rpaduKoB peajbHBIX MPOIECCOB. V3BieueHne WHPOpPMAIMK U3 JUATPaMM |
TaOJIUII, UCITOIb30BAHUE U UHTEPIIPETAIINS TaHHBIX.
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OnucartenbHasi CTaTHCTUKA: CpeaHee apu(MeTHYecKoe, MeauaHa, pa3max,
HanOoJIbLIEE U HAUMEHbLIEE 3HAaUeHHs] HA00pa YMCIIOBBIX JaHHbIX. [Ipumepsl ciydaitHoN
M3MEHYUBOCTH.

CayuaiiHbIl SKCIIEPUMEHT (OIBIT) U CiIydaiHOe cOObITHE. BeposATHOCTh U YacToTa.
Ponb ManoBeposITHBIX U IPAKTUYECKU JOCTOBEPHBIX COOBITUI B MMPUPOJIE U B OOIIECTBE.
MoHeTa u urpanapHasi KOCTb B TEOPUU BEPOSATHOCTEN.

I'pad, Bepmnna, pedbpo. Crenens BepmuHbl. Yuciao pédbep u cymmapHasi CTeNeHb
BepuinH. [Ipencrasienue o cesznoctu rpada. Llenu u nukiel. [lytu B rpagax. O0xox
rpada (dtepoB nyth). [IpencraBienue 06 opueHTHpoBaHHOM rpade. Pemienue 3amau ¢
NOMOMUIBIO rpadoB.

8 KJIACC

[IpencraBieHre TaHHBIX B BUE TaOJIHI], 1HarpaMm, TpaduKoB.

MHOK€eCTBO, 2JIEMEHT MHOKECTBA, MOJIMHOXKECTBO. Onepanuy HaJ MHOKECTBAMU
o0beIMHEeHHNE, TepeceueHue, aomnoyiHeHue. CBoWCTBa omepanuii HajJ MHOXKECTBAMH:
NEPEMECTUTENIBHOE, COYETATENBHOE, pACIPENEIUTENbHOE, BKIOUEHU. Vcnoib30BaHne
rpauueckoro MpeACTaBICHUS MHOXXECTB I ONUCAHUS pPEalbHBIX IPOIECCOB U
SBJICHUH, IPU PEIICHUH 3a]1a4.

N3mepenue paccemBaHus JaHHbIX. Jlucrepcuss W CTaHOAPTHOE OTKIOHEHUE
YHCJIOBBIX Ha0OpoB. /lnarpamMma paccenBaHusl.

DneMeHTapHbIe COOBITHS CitydaiiHoTrOo omnbiTa. CiaydaifHbple coObITHS. BeposTHOCTH
coObITHil. OMNBITBI C PaBHOBO3MOXKHBIMHU JJIEMEHTAPHBIMU COOBITUSIMH. ClydailHbI
BbIOOD. CBS3b MEXKYy MaJOBEPOATHBIMU M MPAKTUYECKH JTOCTOBEPHBIMU COOBITHSIMU B
Ipupo/ie, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa J€peBbEB: €AUHCTBEHHOCTh IYTH, CYIIECTBOBAHHE BUCAYEH
BEPIIMHBI, CBSI3b MEXKIY YHCIOM BepIIMH U uucioMm pédep. [lpaBmiio ymMHOKEHWS.
Pemenue 3amau ¢ moMorsio rpados.

[IpotuBomnonoxueie coobiTus. Jnarpamma Diinepa. O0beIMHEHNE U TTEpECECUCHUE
coObrTuii. HecoBmecTHble cOoOBITHA. DOpMyna CIOKEHHS BEPOSTHOCTEH. Y ClIOBHAs
BeposATHOCTh. [IpaBuno ymuoxenus. HezaBucumble coObiTusi. llpencraBienue
JKCIIEpUMEHTAa B BUJE JepeBa. PemieHue 3agad Ha HaxXO0XACHUE BEPOSITHOCTEM  C
MMOMOIIBIO JIEpeBa CIIy4allHOTO SKCIEPUMEHTA, TuarpaMm Jujepa.

9 KJIACC

[IpencraBnenne MaHHBIX B BHAE TAOMMIl, Auarpamm, rpadUKOB, WHTEPIpPETAIUS
JTaHHBIX. UTEeHHE M TOCTPOEHUE TaOIHII, JUarpaMm, IpadUKOB IO pealbHBIM JaHHBIM.
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IlepecranoBku u (axropuan. CouyeTaHuss U YUCIO couyeTaHul. TpeyrosbHHUK
[lackans. Pemenue 3aayu ¢ MCMOJIB30BAHUEM KOMOMHATOPUKH.

I'eomerpuueckass BepoATHOCTh. CiaydyallHbIl BBIOOp TOYKM U3 (UIypbl  Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

Hcneitanne. Yenex u Heynaya. Cepus ucnblTaHuil 10 nepBoro ycmexa. Cepus
ucneiTanuii bepuymiu. BeposiTHOCTH cOOBITHI B cepuu uctibiTaHUi bepHym.

CnyuvailHass BeJIMYMHA W paCOpEAesI€HUE BEpPOSATHOCTEM. MaremaTtuueckoe
OXuJaHue U aucrepcus. [IlpumMepbl MaTeMaTUYECKOTO OXKHMAAHUs KaK TEOPETUYECKOIO
CpeHEero 3Ha4eHUs BEJIMYMHBI. MaTeMaTH4ecKoe OXHUIAHUE U JUCIEPCUs CIIyYahHOU
BEJIMYMHBI KYUCJIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyium».

[TonsiTue o 3akone GonblIuX yncen. M3Mepenne BeposSTHOCTEN ¢ TOMOUIBIO YacTOT.
Ponb 1 3HaueHMe 3aKOHA OOJIBIIMX YUCEN B IPUPOJIE U OOIIECTBE.
HPEAMETHBIE PE3YJIbTATHBI

[IpenMeTHBIC pPE3yJIBTATBl OCBOCHHUS MPOrpPaMMbl y4eOHOTO Kypca K KOHITY
oOyueHus B 7 Kjacce:

Yurareb wuHOpMaIUIO, TPEACTABICHHYIO B TalnWIilax, Ha JMarpaMmmax,
HPEACTABJISTh TaHHbBIC B BH/IE TAaOJIHII, CTPOUTH TUArpamMMsbl (CTOJIONKOBBIE (CTOIOUATHIE)
¥ KPyTOBbIE) [0 MaCCUBAM 3HAYCHHI.

OnuceIBaTh U UHTEPIIPETUPOBATH PEAIbHBIE YHNCIIOBBIE JAHHBIE, IPEJICTABICHHBIE B
TabnuIax, Ha AUarpaMmmax, rpadukax.

Hcnonp30BaTh 17151 ONMUCAHUS JAHHBIX CTATUCTUYECKHE XAPAKTEPUCTUKU: CpEIHEE
apupMeTHIecKoe, MeInaHa, HauOoIbIlIee U HAaUMEHbIIIEe 3HAYCHUS, pa3Max.

Nmets npeacraBiieHre 0 CydyaiHOW M3MEHYMBOCTH Ha MpUMeEpax IieH, GU3NIeCKUX
BEJIMYUH, AHTPOIIOMETPUYECKUX JAHHBIX, MUMETh MPEICTABICHUE O CTATUCTHUYECKOU
YCTOMYUBOCTH.

[IpeameTHBIe pe3yiabTaThl OCBOCHHUS IIPOrpaMMbl y4eOHOrO Kypca K KOHITY
oOyueHus B 8 KJjacce:

N3Bnekats u mpeoOpa3oBbIBaTh HHGOPMAIHIO, MPEACTABICHHYIO B BHJIE TaOUII,
auarpaMm, rpauKoB, IPEICTABISATh JaHHBIC B BUE TaOIUII, AHarpaMM, rpadukos.

OnuchIiBaTh TaHHBIE C TIOMONIBIO CTATUCTUUECKUX MOKA3aTeNe: CpeIHNX 3HAUCHU N
U Mep paccenBaHus (pa3max, JUCIIEPCUS M CTAaHIAPTHOE OTKIIOHCHHE).

HaxoauTh 49acTOTHI YMCIOBBIX 3HAYCHUH U YACTOTHI COOBITHM, B TOM YHCJE MO
pe3yJbTaTaM U3MEPEHUM U HAOI0ACHUN.
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HaxoauTe BepOSTHOCTH CIIy4ailHbIX COOBITMII B ONBITax, 3Has BEPOATHOCTH
AJIEMEHTAPHBIX COOBITUM, B TOM YHCJIE€ B OIBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU
COOBITUSIMU.

Hcnonb3oBaTh rpaduyeckue MOJEIU: JIEPEBO CIy4ailHOrO 3SKCIEPUMEHTA,
quarpamMMbl DWiiepa, YMciIoBas mpsmas.

OnepupoBaTh NOHATHSIMU: MHOXECTBO, ITOAMHOKECTBO, BBINIOJIHATH ONEPALUA HAJl
MHOXXECTBaMH: OOBEIUWHEHHUE, IepeceyeHne, JONOJHEHUE, MEePEUYUCIIATh SJIEMEHTHI
MHOJKECTB, IIPUMEHATH CBOMCTBA MHOXECTB.

Hcnonb3oBaTh rpaduueckoe npecTaBlIeHue MHOKECTB U CBSI3eH MEXIY HUMHU ISt
OMMCAHMSI IPOLIECCOB U ABJICHUM, B TOM YKCIIE MIPHU PELICHUH 33/1a4 U3 APYTUX y4eOHbIX
IIPEIAMETOB U KypCOB.

[IpenMeTHBIC pPE3yJIbTaTBl OCBOCHHUS IPOrpPaMMbl y4eOHOTO Kypca K KOHILY
oOyuenus B 9 Kjacce:

N3Bnekats u mpeoOpa3oBbIBaTh WHOOPMAIHIO, MPEACTABICHHYIO B Pa3IMYHBIX
UCTOYHUKAX B BUJIE TAOJIUI], AMArpamMM, rpa@uKoB, MPEACTaBIATh JaHHbIE B BUJIE TAOIHII,
auarpaMm, rpauKoB.

PemaTtes 3amaum  opraHu3oBaHHBIM MepeOOpPOM BapHAHTOB, a TaKke c
UCIIOJIb30BaHEM KOMOWHATOPHBIX MTPABUI U METOJIOB.

Hcnonp30BaTh onucaTeNbHbIE XapaKTEPUCTUKHU JJIs1 MACCUBOB YUCJIOBBIX TAHHBIX, B
TOM YHCJIE CPEIHHE 3HAYEHUSI U MEPBI pACCEUBAHUS.

HaxomuTe 9acToThl 3HaYE€HWW W YACTOTHI COOBITHS, B TOM YHCIE TOJb3YSCh
pe3yabTaTaMy IPOBEAEHHBIX U3MEPEHUM 1 HAOIFOICHUH.

HaxoauTh BepOATHOCTH CITy4ailHBIX COOBITHIA B U3YYEHHBIX OIBITaX, B TOM YUCJIE B
OTBITAX C PAaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMU COOBITUSMH, B CEPHUSIX HUCIBITAHUN 10
[IEPBOT0 yCIIeXa, B CEpUAX UCIBITAHUN bepHyIu.

NmeTp npencraBieHUe O CIy4aiHOM BEJIMYMHE U O PACIPENCICHUN BEPOATHOCTEM.

Nmers mpencraBieHWe O 3aKOHE OOJNBIIMX YHCET KaKk O TMPOSBICHUU
3aKOHOMEPHOCTH B CIIy9allHOW H3MEHYUBOCTH W O POJIM 3aKOHA OONBIIMX YUCET B
MPUPOJIC U OOIIECTBE.

124



denepanbHas paboyas nmporpamma | Maremaruka. 5—9 kimacchbl (0a30BbIi YPOBEHb)

TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
HanmeHoBaHue pasgeia KoTHaecTBo OcHoBHOE cofepxKaHue OCHOBHBIE BUJIBI [IEATENBHOCTH 00yJarONIUXCs
(Temsr) Kypca 4acoB
[IpencraBienye NaHHBIX 8 IIpencraBiienye NaHHBIX B OcBauBaTh c1n0CO0OBI IPECTABICHUS

ta0ymmax. [TpakTuyeckue
BBIYHCIICHUS 110 TAOJTUIHBIM
JTaHHBIM. VI3BICUCHHE U
WHTEPIPETAINS TA0THYHBIX
naHHBIX. [IpakTHdeckas
pabora «TaOauIsn».
I'paduueckoe
npeJiCTaBlIeHNE JaHHBIX B
BUJIE KPYTOBBIX,
CTOJOUKOBBIX (CTOI0YATHIX)
nrarpaMm. UrteHue u
MOCTPOCHHE TUATPaAMM.
[Ipumepsl
nemorpaduuecKux
JUarpaMM.

[IpakTuueckas pabota

«JlmarpaMmMbI»

CTaTUCTUYECKUX JAHHBIX U YHMCJIOBBIX MAaCCHUBOB C
MOMOIIIBIO TAOJIUIl U JUarpaMM € UCTIOIb30BaHUEM
aKTyaJbHBIX M BaXKHBIX JaHHBIX (IeMorpadudeckue
JTAHHBIE, TPOU3BOJCTBO MTPOMBIIUIEHHON 1
CEJIbCKOXO3MCTBEHHOMN MPOTYKIINH,
0OIIIeCTBEHHBIEC U IPUPOIHBIC SIBICHHUS).

HN3yyaTh MeToabI Pa0OTHI C TAOJTUIHBIMU U
rpauIECKUMU TIPEACTABICHUSIMU JaHHBIX

C TIOMOIIIBIO ITU(PPOBBIX PECYPCOB B XOI€
MPaKTUYECKUX paboT
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OmnucarenpHast CTAaTUCTUKA

Uucnossie Habopwl. CpeHee
apu(pMeTuYecKoe.

Menuana unciioBoro Habopa.

OcBanBaTh NOHATHSI: YUCIIOBOM HA0Op, Mepa
ICHTPAJIbHON TCHICHIIUHU (Mepa IICHTpa), B TOM YHUCIIC
cpeaHee apupMeTHIECKOe, MeIUaHa.

VY CTORYNBOCTH METHAHBL.
[IpakTuueckas pabota
«CpeHne 3HaYeHUsI».
Hauboinbiee 1 HauMeHbIIIee

3HA4YCHUS YUCIIOBOTO Habopa.

Pa3zmax

OnucpIBaTh CTATUCTUYECKHUE JaHHBIE C TIOMOIIIBIO
cpenHero apu(MeTHIeCcKOro U MeAnaHbl. Pemats
3aJ1a4H.

HN3yyaTh cBOMCTBA CPEIHUX, B TOM YUCJIE C
TIOMOIIIBIO IIH(PPOBBIX PECYPCOB, B XOJI€
NPaKTHYECKUX padoT.

OcBauBaTh NOHATHSA. HAUOOJIbIIEE U
HauMEHbIIIee 3HaYeHUsI YUCIOBOI0 MAacCHBa,
pa3max. Pematp 3axauu Ha BIOOp criocobOa
OTMHMCAHUS TaHHBIX B COOTBETCTBUHU C TIPUPOIOM
JAHHBIX U 1EJISIMU HCCIIEIOBAHUS

CnyvaiiHast U3MEHUHUBOCTh

CnyvaiiHasg ©3MEHUYUBOCTh
(mpumepsr). YacTora
3HAYEHHI B MACCUBE
JnaHHbIX. [ pynnupoBka.

['ucrorpaMmsi.
[IpakTuueckas pabota

«Crny4daitHasi U3MEHYHUBOCTH»

OcBauBaTh MOHATHSA . YACTOTA 3HAYCHUH B
MacCHBE JaHHBIX, TPYNIUPOBKA JAHHBIX,
ructorpamma. CTPpOUTH U AaHAJIM3UPOBATH
TUCTOTPaMMBbl, HOAOMPATH MOIXOASIIINN Iar
rpynnupoBku. OcBauBaTh rpaduueckue
IIPEJICTABJIEHUS Pa3HBIX BUAOB CIIYYalHOU
VW3MEHUYHMBOCTH, B TOM YUCJIE C MIOMOIIBIO
U(POBBIX PECYPCOB, B XOJ€ MPAKTUIECKOI pabOThI
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Brenenue B Teoputo rpados

I'pad, Bepiuna, pedpo.
[Ipencrasinenue 3agauu ¢
nomolisko rpaga. Crenexp
(BaJIGHTHOCTH) BEPILHHBIL.
Yucno pédep u cymmapHas
cTeneHb BepiuH. Llens u

OcBauBaTth NoHsATHA: rpad, BepirHa rpada, pedpo
rpada, cTerneHb (BaJICHTHOCTh BEPIIUHBI), IIETb U
11209

OcBauBaTh NOHATHS: TYTh B Ipade, SIIepoB MyTh,
o0xon rpada, OpueHTUPOBAaHHBIN Tpad.

Pematn 3alavM Ha IIOUCK CYMMBbI CTENCHEM BCPIINUH

k. [1yTs B rpade.
[IpencraBieHmne 0 CBI3HOCTH
rpada. O6xox rpada
(siti1epoB MyTh).
[IpencraBnenue 06
OpUEHTUPOBAHHBIX Tpadax

rpada, Ha mouck 06xoxaa rpada, Ha IOUCK MyTeH B
OpUEHTHPOBAHHBIX rpadax.

OcBauBaTh coco0bI IPE/ICTABIICHUS 33/1a4 U3 Kypca
anreOpbl, TEOMETPUH, TEOPUH BEPOSATHOCTEH, IPYTUX
NPEAMETOB C MOMOIIIBIO TpadoB (KapThl, CXEMBI,
IIEKTPUYCCKHE LIeH, (YHKIIMOHALHBIE COOTBETCTBU)
Ha IpUMepax
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BeposTHOCTh U yacToTa
CIIy4aliHOT'O COOBITHS

City4ailHblii ONIBIT U
cilyyailHOE COOBITHE.
BepositHOCTh M yacToTa
coObITHs. Posb
MaJOBEPOSTHBIX U
IPAKTUYECKU JOCTOBEPHBIX
cOOBITHI B IpUpoOJie U B
oOmrectBe. MoHeTa 1
UrpajgbHasi KOCTb B TEOPUH
BEPOSITHOCTEM.
[IpakTruyeckas pabota

«Yacrora BBIIIAJICHUA OpJIa»

OcBanBaTh NOHATHS: CIIYYallHBII ONBIT U CIIy4aitHOE
COOBITHE, MaJIOBEPOSATHOE 51 IPaKTUYECKU
JIOCTOBEPHOE COOBITHE.

H3yuyaTh 3HaUMMOCTb MaIOBEPOATHBIX COOBITUI B
NpUpOJIe U 0OIIEeCTBE HAa BAXKHBIX NpuMepax (aBapuw,
HECUYACTHBIE Cy4au, 3aliuTa IepCOHAIbHON
UHPOpMAIINY, TIepeava JaHHBIX).

HN3y4aTh poJib KIIACCUYECKUX BEPOATHOCTHBIX MOJEIEN
(MoHeTa, UrpanbHas KOCTb) B TEOPUHU BEPOSITHOCTEH.
Hal0aronaTh M U3y4aTh 4acTOTy COOBITHI B POCTHIX

HKCIIEPUMEHTAX, B TOM YHCJIE C TOMOIIbIO ITU(PPOBBIX
PECYPCOB, B X0OJI€ IPAKTUYECKOI pabOTHI

O06001IeHME,

cUcTeMaTHh3alus 3HaHUHI

[IpencraBnenue TaHHBIX.
OmnmcarelbHas CTaTUCTHKA.
BeposaTtHOCTH Cl1y4aliHOTO
CcOOBITHSA

IloBTOPSATH U3yYEHHOE U BHICTPAMBATH CUCTEMY
3HAHUM.
PemaTsp 3a7aum Ha NpeCTABICHUE U ONUCAHUE

JTAHHBIX C MIOMOIIBIO U3YUYECHHBIX XapaKTEPUCTHK.
OO0cy:x1aTh NpuMepbI CIYIAMHBIX COOBITHIA,

MaJIOBEPOSITHBIX U ITPAKTUYECKU JOCTOBEPHBIX
CIIy9aitHBIX COOBITHH, MX POJIM B IPUPOIC U KU3HU
YeJI0BeKa
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OBUIEE KOJIMYECTBO
YACOB IIO
[TPOI' PAMME
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8 KUIIACC
HamMeroBanwe pasnena KoquecTso OCHOBHOE COZIEpKaHUE OcHOBHBIE BUJIBI JICATEIIBHOCTH 00 yJarOIUXCS
(Temsr) Kypca 4acoB
[ToBTOpEHME Kypca 4 [IpencraBnenune TaHHBIX.

7 KJacca

OnucarenbHasi CTAaTUCTHKA.
CiyyaitHast ”3BMEHYUBOCTD.

Cp@}IHI/Ie YUCJIIOBOI'O Ha60pa.

Crny4aitabie COOBITHSI.
BepostHOCTH 1 4acTOTHI.
Knaccuueckue monenu
TEOpPUU BEPOSITHOCTEH

MOHCTA U UrpajibHasd KOCTb

IHoBTOpPATH U3YyUYEHHOE U BHICTPAUBATH CUCTEMY
3HAHUMN.

PemaTh 3agaum Ha NpeCTABICHUE U ONUCAHUE
JTAHHBIX C TIOMOIIbI0 U3YUYECHHBIX XapaKTEPUCTHK.
PemaTp 3agaum Ha peACTaBICHUE TPYNITUPOBAHHBIX
JAHHBIX U ONHCAHUE CIy4YailHOW N3MEHUYHUBOCTH.
Pemath 3agaum Ha ONpeICIICHUE YaCTOThI
CIIy4aiHBIX COOBITHH, 00CYKIEHUE TPUMEPOB
CIIy4ailHBIX COOBITH, MaJIOBEPOSITHBIX U
MPAKTUYECKH JOCTOBEPHBIX CIYYANHBIX COOBITHH, X
pOJIK B IPUPOJIE U KU3HU YEIIOBEKA

OnucarespbHag CTAaTUCTHKA.

PaccenBanne manHBIX

Otkionenus. Jlucnepcus
YHCJIIOBOTO HAabopa.
CranaapTHOE OTKJIOHEHHE
YHCJIIOBOTO HAabopa.
JlnarpamMmmbl paccenBaHUs

OcBanBaTb NOHATHSI. AUCIICPCHA U CTAHAAPTHOC
OTKJIOHCHHC, UCIIOJIb30BaTh 3TH XaPAKTCPHUCTHKH
JIs1 OIIMCAaHUsA paCCCUBAHUA NaHHBIX.

BLII[BI/IFaTb runoTe3nbl 00 OTCYTCTBHUM HUJIN HAJIINYHNHU
CBsA3M I10 auarpaMmam pacCCrBaHUd.

CTpouthb AuarpaMmbl pacCEMBaHUS IO UMEIOIIUMCS
JTAHHBIM, B TOM YHCJIE C IOMOIIBI KOMIBIOTEPA
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MHuoxecTBa

MHo%ecTBO, MOJIMHOKECTBO.
Onepaiuu Hax
MHO>KECTBaMU.
00bEeIMHEHHE,
nepecevyeHue, I0MOJTHEHHE.
CgolicTBa onepanuii Haj
MHOKECTBAMU.
MIEPEMECTUTENIHHOE,
codeTaTenbHoe,
pacnpeaenuTeIbLHOE,
BKiroueHus. ['paduueckoe
MPEJICTABICHUE MHOMXECTB

OcBauBaThb NOHATHS . MHOXECTBO, 3JICMCHT
MHOXXECTBA, ITIOAMHOXCECTBO.

BbInojaHATH onepanuu HaJli MHOKECTBAMMU:
00beIMHEHUE, TIepeceUYeHre, TOMOJHEHUE.
Hcnoab3oBaTh CBOKCTBA: IEPEMECTUTEIBHOE,
COYETATENBHOE, PACTIPEAETUTENBHOE, BKIOUEHHUS.
Hcnoab3oBath rpaduieckoe npeacTapicHue
MHOKECTB P ONUCAHUU PEATBHBIX MPOLIECCOB U
SIBJICHUH, TIPY PEIICHUH 3aJ1a4 U3 APYTUX YUYCOHBIX
MPEIMETOB U KyPCOB
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BeposaTHOCTH ciiydaitHOTO

COOBITUSA

DJIeMEHTapHbBIE COOBITHSI.
CrnyyaitHbie COOBITHS.
bnaronpusrctByromue
3JIEMEHTapHbBIE COOBITHS.
BeposiTHoCcTH COOBITHIA.
OnpITHl ¢ PaBHOBO3MOXHBIMH
3JIeMEHTapHBIMU COOBITUSIMU.

Crny4aiinbIii BEIOOD.
[IpakTruyeckas pabota

«OnBITBI C

OcBanBaTh NOHATHS: PDJIEMEHTAPHOE COOBITHE,
Clly4aifHOe COOBITHE KaK COBOKYITHOCTb
0JIarONPUSATCTBYIOIINX JIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOXKHBIE 3JIEMEHTapHBIE COOBITHS.
Pemiats 3a1a4u Ha BBIYMCIIEHUE BEPOSATHOCTEN
COOBITUH 10 BEPOSTHOCTSM JIEMEHTAPHBIX COOBITHI
CIIy4alHOTO OIIbITA.

Pemiarb 3a1a4u Ha BBIYMCIICHUE

BEPOSITHOCTEH COOBITHH B OTBITaX C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMU, B TOM YHUCJIE€ C MOMOIIbIO

PaBHOBO3MOXHBIMH
KOMITBIOTEPA.
3JIEeMEHTapHBIMU
IIpoBoAUTH U M3YYaTh ONBITHI C
COOBITHSIMU»

PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
(c UCTONIb30BaHUEM MOHET, HTPATIbHBIX KOCTEH,
JIPYTHUX MOJENIEH) B X0/1€ MPaKTHIECKOH pabOThI
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Brenenue B Teoputo rpados

Hepeso. CBoiicTBa nepesa:
€IMHCTBEHHOCTD Iy TH,
CYLLECTBOBAHUE BUCIYEU
BEPIIHUHBI, CBA3b MEXKIY
YUCJIOM BEPUIMH U YHUCIIOM
pé6ep. IIpaBuno yMHOXKEHUS

OcBanBaTh NOHATHS: JIEPEBO Kak rpad O6e3 1ukKiIa,
BUCSYAsi BeplIMHA (JIMCT), BETBb JIEpeBa, MyTh B
JepeBe, IMaMeTp JepeBa.

H3yuyaTh cBOMCTBA IepeEBA: CYLIECTBOBAHUE BUCAYEH
BEPIIWHBI, EAMHCTBEHHOCTH ITYyTH MEXKTY JBYM:I
BEpIIMHAMH, CBSI3b MEXK/IY YUCIOM BEPIIUH U YHCIIOM
péoep.

PemaTh 3aga4uM Ha MOUCK U NEPEYUCIICHHUE ITyTEH

B JIEpEBE, OINPEACIICHUE YUCia BEPIIMH WIH pEdep

B JiepeBe, 00X01 OMHApHOTO JepeBa, B TOM YHCIIE C
MPUMEHEHUEM TTPaBUIIa YMHOKEHUS

Crnyuaiinble COOBITHS

[IpoTuBOIONIOKHOE COOBITHE.
Huarpamma Dinepa.
OO0beauHEeHNUE U TIEpeceUCHUE
cobpIThii. HecoBmecTHBIC
cobpiTus. opmyna
CJI0’KEHUSI BEPOSTHOCTEM.
[IpaBuino yMHOXEHHUS
BEPOSITHOCTEU. Y CIIOBHAS
BEPOSATHOCTH. HezaBucumele

OcBauBaTh NOHATHSA. B3aUMHO ITPOTUBOIIOJIOKHBIE
COOBITHSI, OTlepalluu Hajl COOBITUSIMH, O0bETUHEHUE U
nepeceueHre coObITUH, Tuarpamma Didepa (Diiaepa—
BeHnHa), COBMECTHBIC U HECOBMECTHBIC COOBITHSI.

H3y4yaTh TeopeMbl 0 BEPOSITHOCTH O0bEIUHCHHUS
IBYX COOBITHI (POPMYIIBI CIIOKEHUS BEPOSTHOCTEH).
PemaTtp 3aa4u, B TOM YUCJIC TEKCTOBBIC 3a/1aUH

Ha OIPEJICIICHUE BEPOSITHOCTEH 0ObETMHCHUS U
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coObrtus.  IlpencraBnenue
CIIy4alHOI'0 DKCIIEpUMEHTA
B BHJIE JIepeBa

NepeceueHrs COOBITUI € MMOMOILBIO YUCIOBOM MPSAMOH,
auarpamm Disiepa, GopMyIIbl CIIOKEHUS
BEPOSITHOCTEM.

OcBanBaTh  NOHATHSA.  MPABWIO  YMHOXKEHUS
BEPOSITHOCTEH, YCIOBHAsI BEPOATHOCTh, HE3aBUCHMBIE
COOBITHSI IEPEBO CITYHYailHOTO OIbITA.

H3yuyats cBoiicTBa (Onpe/eneHus) He3aBUCHMBIX
COOBITHH.

Pemiath 3agaum Ha ONPEICIICHUE U UCIIOJIB30BAHKE
HE3aBUCUMBIX COOBITHIA.

PemiaTs 3aga4u Ha MMOKUCK BEPOSATHOCTEH, B TOM

qUCJIC YCIOBHBIX, C HCIIOJb30BAHUCM JCPCBA
CJIY‘-I&ﬁHOFO OIIbITa
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O600menue, 4 [IpencraBnenue 1aHHBIX. IHoBTOPATH N3yUYEHHOE U BHICTPAUBATH CHCTEMY
CHCTEMATH3AINS 3HAHMMA OnucarenpHast CTATUCTHKA. SHAHMIA.

I'padsl. BepositHOCTH
CIIy4aliHOTO COOBITHSI.
DneMeHTbl KOMOUHATOPUKHU

Pematnb 3ajlavM Ha NpCACTAaBJICHHUC U OITMCAHUC
JaHHBIX C ITIOMOINBIO U3YUCHHBIX XapPaKTCPUCTHK.

PemaTs 3agaum ¢ npumenenuem rpados. Pemarnb
3a/1a4¥ Ha HAXOXKJCHUE BEPOSTHOCTHU CIIy4alHOTO
COOBITHSI TIO BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITHIHA,
B TOM YHCJIE€ B ONBITAX C PABHOBO3MO>KHBIMU
AJIIEMEHTAPHBIMU COOBITHsIMU. PemaTs 3agauun Ha
HAXO0XJACHHE BEPOATHOCTEH OOBEAUHEHUS U
nepecedeHms COObITHI, B TOM UUCIIE HE3aBUCUMBIX, C
UCTOJIb30BAaHUEM IpapUUECKUX MPEICTABICHUN U
JIepeBa CIIy4anHOr O OIIBITA.

Pemarp 3a1aum Ha nepevyncCICHUE
KOMOMHaIui (d4uciia mepecTaHoBOK, Yncia
COYCTAaHMI), HA HAXOXKICHUEC BEPOATHOCTEH
COOBITHH ¢ TPUMEHEHUEM KOMOMHATOPUKH, B
TOM YHCJIE C UCIOJIb30BAHUEM TPEYTrOJIbHUKA
ITackans

OBIIEE KOJIMYECTBO 34
YACOB 11O
[TPOTPAMME
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OcHOBHOE conepxaHue

OcHOBHEIC BHUABI ACATCIIBHOCTU 06yqa}oumxc;1

8 kiacca

OmnucareipHast CTATUCTHUKA.
Onepanuu HaJ COOBITUSIMHU.

HezaBucuMocTb COOBITUI

HaumenoBanue paznena KonuvectBo
(TembI) Kypca 9acoB
[loBTOpEHUE Kypca 4 [IpencraBienue TaHHBIX. IMoBTOPATH H3yUYEHHOE U BHICTPAUBATH CHCTEMY

3HAHUMN.
Pemiats 3a1a4u Ha PEACTABICHUE U OTMCAHUE
JTAHHBIX.

PemaTp 3a7aum Ha HAXO0XKAECHHUE BEPOSTHOCTEN
O0OBETUHEHUS U TIepeCceUeHUs COOBITUH, B TOM YHUCIIE
HE3aBHUCHUMBIX, C UCIIOJIb30BaHUEM Irpad) MueCKUX
MPEJICTABICHUN U IepeBa CIy4ailHOTO OIbITA.
Pemarp 3a1aum Ha epeynCICHUE

KOMOMHaui (d4ucia mepecTaHoBOK, Yncia
COYCTAaHMIA), Ha HAXOKICHUE BEPOATHOCTEH
COOBITHH C MPUMEHEHUEM KOMOMHATOPHKH, B

TOM YHCJIE C UCIOJIb30BAHUEM TPEYTrOJIbHUKA
ITackans
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DneMeHThl KOMOUHATOPUKHU

ITepecranoBku. daxropual.

Coueranuns 51 YUCIIO
coyetaHuil. TpeyroysbHUK
[Tackas. [IpakTrueckas
pabota «Bpraucnenue
BEPOATHOCTEN c
UCIIOJIb30BaHUEM

OcBanBaTh NOHATHSI: KOMOMHATOPHOE MPABUIIO
YMHOKEHUS, YIIOPSAOUYCHHAS Tlapa, TPoKa 00ObEKTOB,
nepecTaHoBKa, (hakTopuall yucia, CoueTaHue, Yucio
COYeTaHuM, TpeyroabHuk [lackans.

Pemrars 3a1a4u Ha IEpeynCIICHUE

YIIOPAJAOYEHHBIX Map, TPOEK, IIEPEUUCIICHUE
MIEPECTAHOBOK M COYETAHWM BJIEMEHTOB Pa3JINYHbBIX
MHOKECTB.

KOMOMHATOPHBIX (PYHKIUI
AJIEKTPOHHBIX TAOJINL»

PemraTh 3a1a4u Ha IPUMEHEHHE YKCIIa COUYETAHUI

B anrebpe (COkpaliéHHOE YMHOXCHHE, OHHOM
HeroToHa).

Pemiath, mpuUMeHsisi KOMOWHATOPHKY, 3aJa4yd  Ha

BBIUMCIICHHE BEPOSTHOCTEH, B TOM YHCJIE C TTIOMOIIIBIO
AJICKTPOHHBIX TAOJIHIL B XOJI€ MPAKTUYECKON pabOTHI

['eomeTpuueckas

BEPOSITHOCTH

I'eomeTpuueckas
BEpOSATHOCTh. CiydaliHbIN
BBIOOP TOYKM U3 PUTYPHI Ha
IJIOCKOCTH, U3 OTPE3Ka, U3
JyTU OKPYKHOCTHU

OcBauBaTh MOHATHE TEOMETPUUECKON
BEpOATHOCTHU. PelmiaTh 3a1a4m Ha HAX0XK/ICHUE
BEPOSITHOCTEH B OMBITAX, MPEJCTABUMBIX KaK BHIOOD
TOYEK W3 MHOTOYTI'OJIbHUKA, KPYTra, OTPE3Ka WU AyTH
OKPY>KHOCTH, YHACIIOBOTO MMPOMEXKYTKA
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Hcnerranus beprynnu

HcneiTanue. Ycnex u
Heynada. Cepus
VCTIBITAHUH J10 TIEPBOTO
ycrexa. Mcnipitanus
bepuymnu. BepositHocTr
coOBbITHII B cepuu
ucnslTanui bepHymm.
[IpakTuueckas pabota
«HcnpITanus

bepnymnn»

OcBauBaTh NOHATHS . UCTIBITAHHE,
9JIEMEHTApHOE COOBITUE B UCTIBITAHUH (yCIIEX U
HeyJa4a), Ceprs UCIBITAHUHN, HACTYIICHUES
NIepBOro ycrexa (Heyaadu), Cepysi HCIIbITAaHUM
bepHymu. Pemiars 3aga4u Ha HAXO0XK/JICHUE
BEPOSITHOCTEN COOBITHI B CEPUU UCIIBITAHUM J10
IIEPBOTO yCIIeXa, B TOM YUCJIE C IPUMEHEHUEM
(bOopMyJIBI CYMMBI T€OMETPUYECKON TTPOTPECCHUM.
Pemiats 3a1a4u Ha HAX0XKJAECHUE BEPOSTHOCTEN
AJIEMEHTAPHBIX COOBITUH B CEpUU UCTIBITAHUIN
bepHyiny, Ha HAXOXKIEHUE BEPOSITHOCTH
ONPEAEIEHHOIO YUCIIa YCIIEXOB B CEPUU UCIIBITAHUN
bepnymm.

HN3yuaTh B X0/1€e NPAKTH4YeCKOH padoThlI,

B TOM YHCJIE C MMOMOIIBIO IUPPOBBIX PECYPCOB,
CBOMCTBa BEPOSITHOCTH B CEPUU HCIIBITAHUI
bepnyinu
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CiyyaiiHasi BeJIMYMHA

CiyyaiiHasi BeIMYMHA U

pacnpeesieHue BEPOSITHOCTEN.

MareMaTuueckoe 0XKuIaHue U
JIUCTIEPCUS CIIyYalHOU
BEJIMUMHBI. [Ipumepsl
MaTeMaTHYECKOTO OKUJaHUS
KaK TEOPETUYECKOTO
CpEIHEr0 3HAYECHUS
BCJIMUMHBEI.

Ilonsarue o 3akoHe OOIBIINX
yucen. Ismepenue
BEPOSITHOCTEN C TTOMOIIBIO
yacToT. [I[pumMeHenne 3akoHa
OOJIBIINX YHCET

OcBouTh NOHATHS: ClTyyaliHas BEJIMYMHA, 3HAUCHHE
CJIy4aliHOM BEJIIMYUHBI, PaCIIPEICICHUE BEPOSITHOCTEH.

M3yuyatb 1 00CyKIAaTh IPUMEPHI TUCKPETHBIX U
HETPEPBIBHBIX CIy4YailHBIX BEJIMYUH (POCT, BEC
YeJI0BEKa, YUCICHHOCTh HACEJICHUS, IPyrue
M3MEHUYMBBIE BEJIMYMHBI, pACCMATPUBABIINECS B
Kypce CTaTHCTHUKH), MOJCIbHBIX CIyYalHBIX BEIIMYHH,
CBSI3aHHBIX CO CAy4YailHBIMHU OIbITaMK (OpocaHue
MOHETBI, UTPATILHON KOCTH, CO CIIy4ailHBIM BEIOOPOM U
T. IL.).

OcBauBaTh NOHATHS: MATEMATUYECKOE OKUJAHUE
CJIy4yallHOM BEJINYMHBI KAK TEOPETUUECKOE CPETHEE
3Ha4Y€HUE, JUCIIEPCHUs CIIy4ailHON BETMUYUHBI KaK
aHaJIOT TUCIIEPCUU YHCIOBOTO Habopa.

Pemiath 3a1a4um Ha BBIYMCIIEHUE MAaTEMATUYECKOTO
OKUJIaHUA U JUCTIEPCUU JTUCKPETHOU CIIy4alHOU
BEJIMYMHBI 110 3aJAHHOMY PaclpeAesIeHUI0, B TOM
YUCIIe 3a/1a4, CBA3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESMHU.

3HAKOMHMTBHCS C MATEMAaTUYECKUM OKHUJIAaHUEM U
JACTIEPCUEH HEKOTOPBIX PACIPEAECICHUM, B TOM YHCIIE
pacnpeneseHus CIy4alHON BETUYUHBI KUUCIIO
YCIIEXOB» B CEPUU HCIbITaHUN bepHyIuy.
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M3yuyaTh yacToTy COOBITHS B TOBTOPSIOIIMXCS
CIIy4alHBIX OIBITaX KaK CIy4anHYyIO BEIUUYUHY.
3HAKOMHTBCH C 3aKOHOM 00JbIINX Yncen (B popme
bepHyIuH): ipy OOJBIIOM YHCIIE OMBITOB YaCcTOTa
COOBITHSI OJIM3KA K €r0 BEPOSTHOCTH.

PemaTs 3agaum Ha U3MEpEeHUE BEPOSITHOCTEN C
MOMOIIBIO YacTOT. O0CYKAATh POJIb 3aKOHA
00JBIINX YKCeNl B 000CHOBAHUH YaCTOTHOIO

METO0/1a U3MEPEHHS BEPOSATHOCTEM.

OO0cy:x1aTh 3aKOH OOJIBIINX YKCEN KaK MPOsIBIICHUE
CTaTUCTHYECKOW YCTOWYMBOCTU B U3MEHUYMBBIX
SBJICHUSX, POJIb 3aKOHA OOJIBIIMX YHCE B IPUPOJE U
B )KU3HU YeJIOBEKA

O00011IeHIEe, KOHTPOJTh 10 [IpencraBieHue JaHHBIX. IMoBTOPATH U3YUCHHOE U BBICTPAUBATH CHCTEMY
OnucarenbHasi CTAaTUCTHKA. 3HAHUM.
BeposTHOCTb cryqaitHOTO Pemiath 3a1a4u Ha IPEICTaBICHHUE U OMKUCAHNE

COOBITHS. DJIEMEHTHI
koMOuHaTopuku. Ciy4yaiiHbie
BEJIMYHMHBI U pacTpeieIeHUs

JTAHHBIX.
Pemats 3a1a4u Ha HAXOXKJACHUE BEPOSITHOCTEMN
COOBITHIA, B TOM YHCII€ B OIBITAX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU COOBITHIIMH,
BEPOSITHOCTEN 00BbEANHEHHUS U TIEpeCeUeHUs
COOBITHIA, BBIYUCIISITH BEPOATHOCTH B OIIBITAX C
CEepUSAMU CITyYalHbBIX UCTIBITAHUI
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OBLIEE KOJIMYECTBO
YACOB 11O
[TPOI' PAMME

34
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