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denepanpHas paboyas mporpamMMa Mo ydeOHOMY mpenmery «MaTemaThkay
(6a30BbIN ypoBeHb) (mpenMeTHass oOnacth «Marematuka W uHGOpPMaATHKa») (Ianee
COOTBETCTBEHHO — IporpaMMa [0 MaTeMaTHKe, MaTeMaTHKa) BKJIIOYaeT
MOSICHUTEIIPHYIO 3alHCKy, COJepKaHHe OOy4eHHs, TIUIAHUPYEMBbIE pe3yJIbTaThl
OCBOGHHUSI TPOrpaMMbI TI0 MaTeMaTHKe, TEMAaTUYECKOE IUTAHWPOBAHME, IEPEUYCHb
(xomu¢puKaTop) pacHpeleNeHHbIX MO KjaccaM MpOBEpAEMbIX TpeOOBaHHU K
pe3yibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTEIbHOW MPOTrPaMMBI OCHOBHOTO OOIIETO
o0pa3oBaHMs M AJIIEMEHTOB COJEP)KaHUS TI0 MaTeMaTuke, TepedeHb (KoaupuraTop)
NpoBepsieMBbIX TpeOOBaHU K pe3ylbTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTeNbHOM
IporpaMMbl  OCHOBHOTO OOIIer0 00pa3oBaHUs M DJJEMEHTOB COJIEpP)KaHUS TIO
MaTeMaTHKe.

INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o MartemaTuke g oOydaronuxcss 5-9 kiaccoB paszpaboTaHa
Ha ocHoBe OI'OC OOO. B mporpamme 1mo mMaTeMaTUKE YUYTEHBI WJIEH U TOJOXKEHHUS
KOHIICTIIIMY Pa3BUTHUs MaTeMaTHyecKkoro oopasoBanus B Poccutickoit deneparum.

[IpenMeToM mMaTeMaTUKU SIBISIOTCS (PyHIaMEHTAIbHbBIE CTPYKTYpPhI HAIIEro MUpa
— TMPOCTPAHCTBEHHbIE (OPMBI U KOJIMYECTBEHHbIE OTHOIICHUSI (OT MPOCTEHIINX,
YCBaWBAEMbIX B HEMOCPEIACTBEHHOM OIIBITE, 1O JIOCTATOYHO CIIOKHBIX, HEOOXOAUMBIX
JUISL pa3BUTHUS HAYYHBIX U IPUKIAJAHBIX Wael). MareMaTnyeckue 3HaHusl 00ecrieunBaroT
MMOHMMAHUE NPUHLHUIIOB YCTPONCTBA M UCIIOJb30BAHUS COBPEMEHHON TEXHUKH,
BOCIIPUATHE W HWHTEPIPETALHIO COLMAIBHOW, HOKOHOMHYECKOM, IOJIUTUYECKOU
uH(pOpMaIMK, JAIOT BO3MOXHOCTb BBIIIOJIHSTH PAcyeTbl M COCTAaBJISATh AJITOPUTMBI,
HAaXOJMUTh W  TPUMEHATH  (OPMYJbI, BJIAJACTh MNPAKTUYECKUMH  IPUEMaMU
r€OMETPUYECKUX U3MEPEHUI U TIOCTPOCHUH, YUTaTh HH(POPMALIMIO, IPEICTABICHHYIO B
BUJE TaOJMll, JMarpaMMm U TpaQUKOB, XUTh B YCIOBHUSAX HEOMNPEIEICHHOCTH H
MOHUMATh BEPOSITHOCTHBIN XapaKTep CIIy4ailHbIX COOBITHH.

N3yyenne mareMatuku (opMuUpyeT y O0OyYarolUMXCsi MaTeMaTHUYeCKH CTHIIb
MBIIIJICHUS, TTPOSBIISIIOIINIICS B OMpEEICHHBIX YMCTBEHHBIX HaBbIkax. OOyuaroiuecs
OCBaMBAlOT TAaKW€ NPUEMbl W METOJbl MBIIUICHUS, KaK HWHIYKUHUS W JIETyKIIUS,
000011IeHHe M KOHKPETH3alusl, aHAJIU3 U CUHTE3, KIacCU(pUKALMI U CUCTeMaTU3allus,
abctparupoBanne u aHajgorus. OObEKTh MAaTEMATHUYECKUX YMO3aKIIOUCHUN, TpaBuiIa
UX KOHCTPYHUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOEHUH, CIIOCOOCTBYIOT
BbIpa0OTKE yMeHUs (QOopMyJIHpOBaTh, OOOCHOBBIBATH U JIOKA3bIBaTh CYXKICHUS, TEM
CaMbIM PAa3BUBAIOT JIOTHYECKOE MbIUIeHHEe. M3ydeHne mareMaTtuku oOecreunBaeT
dbopMupoBaHUE AITOPUTMUYECKON KOMIIOHEHTBHI MBIIUICHUS W BOCIUTAHUE YMEHHI
NEUCTBOBaTh MO  33JaHHBIM  AJITOPUTMaM,  COBEPUICHCTBOBaTh  W3BECTHBIC
U KOHCTPpyUpOBaTh HOBBIE. B mponecce pemieHus 3agady — OCHOBHOM Yy4eOHOU
NESTENbHOCTH HA YpPOKax MaTeMaTHUKW — pa3BUBAIOTCS TBOpYECKas W MPUKIAJHAS
CTOPOHBI MBIIICHHUS.
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OOyueHue mMaTeMaTUKE AA€T BO3MOYKHOCTh Pa3BUBATh Yy OOYYAIOIIMXCS TOYHYIO,
palMOHAIbHYI0O U MH(QOPMATUBHYIO PeuYb, YMEHHE OTOMpaTh HauOoyiee MOAXOSIINE
S3BIKOBBIC, CHMBOJIMYECKHE, TpaduyecKue CpeJCTBa ISl BBIPAKEHUS CY>KICHUUN
Y HarJIIHOTO UX MPEJCTaBICHUS.

[Ipn m3yyeHMM MaTeMaTHKH OCYUIECTBISIETCS 0OIee 3HAKOMCTBO C METOJAMHU
MTO3HAHUS JEHCTBUTENBHOCTH, IPEACTABICHUAMH O MPEIMETE U METOAAX MATEMATHKH,
UX OTJIMYMH OT METOJOB JIPYIMX €CTECTBEHHbIX UM TyMaHMTapHBIX HayK, 00
0COOCHHOCTSIX MPUMEHEHUS MAaTEMATHKH JJIS1 PELICHHs] HAYYHBIX U MIPUKIIATHBIX 3a7a4.

[IpuopuTeTHbIMU 1LIeNIAIMH OOy4Y€HUsT MareMaThke B 5-9 kiaccax SBISIOTCS:

dbopMupoBaHrE ULEHTPAIbHBIX MATEMATHUECKUX MOHATUN (YHCIIO, BEJIMYHHA,
reoMeTpudeckas ¢Gurypa, mepeMeHHasl, BEpPOSTHOCTh, (PYHKIMsI), OOECIeUunBaIOIIUX
MIPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MaTEMaTUYECKOTO 00pa30BaHUs 00yJarOIIUXCS;

NoJiBeIcHHEe OOYy4YaromMXCd Ha JOCTYIHOM JUIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MATEMAaTHKU U OKPYXAIOLIEro MUpa, MOHUMAHUE MATEMAaTHKU KaK 4acTu
oOuIel KyJbTyphl YEIOBEUECTBA;

pa3BUTHE WHTEUIEKTYalbHBIX W TBOPYECKHX CHOCOOHOCTEW 00ydJaromuxcs,
MIO3HABATEJIbHON aKTMBHOCTH, UCCIIEOBATEIIbCKUX YMEHHUM, KPUTUYHOCTH MBIIUICHHUS,
MHTEpeca K U3yYeHUI0 MaTEMaTUKH;

dbopmupoBaHrue (QYHKIMOHAIBLHON MaTeMaTUYECKON TIpaMOTHOCTU: YMEHUS
pacro3HaBaTh NPOSBICHUS MaTeMaTHUYECKUX MOHATHI, 0OBEKTOB U 3aKOHOMEpPHOCTEN
B pEaJbHBIX JKU3HEHHBIX CUTyalUsX U MNPU H3YYEHHH JAPYTHX YYEOHBIX IPEIMETOB,
MPOSIBJIICHUS] 3aBUCUMOCTEH UM 3aKOHOMEpHOCTEW, (OpMYIUpOBaTh HX Ha S3bIKE
MaTeMaTUKH M CO3/1aBaTh MAaTeMaTUYECKUE MOJENH, NPUMEHATb OCBOEHHBIN
MaTeMaTUYeCKUd anmapar Jid pPElIeHHs NPaKTUKO-OPUEHTUPOBAHHBIX — 3ajady,
MHTEPHPETUPOBATH U OLIEHUBATh MOJYyUYEHHBIE PE3YyJIbTATHI.

OCHOBHBIE JIMHMM COJEp>KaHMS IIpOorpaMMbl MO MareMmaruke B 5-9 kiaccax:
«Yucna un BBIYNCIICHUAY, «Anrebpa» («AnreOpanveckue BBIPKECHUAY,
«YpaBHEHHsI M HEpaBEHCTBaY), «DyHKIMN», «I'eomerpus» («I'eomerpuueckue Gurypsl
M UX CBOWCTBa», «M3MepeHHe TreoMeTpUYecKuX BEIUYHMHY»), «BeposSTHOCTh W
CTaTUCTUKa». JlaHHbIE JIMHUM Pa3BUBAIOTCS NApaJIENbHO, KaXKJas B COOTBETCTBHUU C
COOCTBEHHOM JIOTMKOH, OJHAaKO HE HE3aBUCMMO OJHa OT Jpyro, a B
TECHOM KOHTAaKTE U B3aUMOJCHCTBHH.

Copep:xaHue mporpaMMmbl 0 MaTeMaTUKe, paclpeaesieHHOe M0 ToAaM 00y4YeHMUs,
CTPYKTYpUPOBAHO TaKHUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPHHIIMIIHAAIHHBIM
BolpocaM  oOywaromuecsi — oOpamjaiuch  HEOJHOKpPATHO, UYTOOBI  OBJAJCHHUE
MaTeMaTUYeCKUMHU TMOHATUSIMU U HABBIKAMHM OCYILIECTBISUIOCH TOCJIEIOBATEIIBHO
U TIOCTYyNaTeNbHO, C COOJIIOJIEHUEM NPUHLHUIA MPEEMCTBEHHOCTH, a HOBbIE 3HAHUS
BKJIIOYAJIUCh B OOWIYI0 CHUCTEMY MaTeMaTHYECKUX MPEACTABICHUA OO0ydaroumxcs,
pacmmpss 1 yriryosss ee, 00pasys MpoYHble MHOKECTBEHHbBIE CBS3H.

B cootBerctBun ¢ ®I'OC OOO Maremaruka sIBISETCS 00S3aTEIbHBIM yUEeOHBIM
MpeMETOM Ha YPOBHE OCHOBHOIO oOuiero odpaszopanus. B 5-9 kmaccax maremartuka
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TPaJAMLIMOHHO U3YyYaeTCsl B pAMKaXx CIEIYIOIIMX Y4eOHbIX KypcoB: B 5—6 Kilaccax — Kypca
«Maremarukay, B 7-9 kiaccax — KypcoB «AnreOpay (BKJIOYas 3JIEMEHTbl CTATUCTUKU
u Teopun BepoATHocTer) u «l'eomerpusi». IlporpamMmoii Mo MareMaTWke BBOJUTCS
CaMOCTOATENbHBIN YueOHBINA Kypc «BEepOSATHOCTh U CTATUCTHKAY.

OO0mee 4KCIIO YacoB, PEKOMEHAOBAHHBIX ISl M3Y4YEHUS MaTeMaTUKHU (0a30BbIif
YpPOBEHb) Ha ypOBHE OCHOBHOTO 00IIero oOpasoBaHusi, — 952 waca: B 5 kiacce —
170 gacoB (5 ywacoB B Henento), B 6 kimacce — 170 wacoB (5 4acoB B HeJENI0),
B 7 xiacce — 204 ydaca (6 yacoB B Hezelnw), B 8 kinacce — 204 yaca (6 4acoB B HEJIEIIO),
B 9 knacce — 204 Jaca (6 4acoB B HEJICIIO).
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

N3yuenne mMareMaTHkyu Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsI HAMPABIECHO
Ha JIOCTMO)KCHHE OOYyYalolUUMHUCA JIMYHOCTHBIX, METaNpPEAMETHBIX M MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB OCBOCHUS yUeOHOTO MpEeIMETa.

JIMYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE ~ pe3ynbTaTbl ~ OCBOEGHMS ~ IpOrpaMMbl IO  MAaTEMAaTHKe
XapaKTEPU3YIOTCSL:

1) marpuoTyeckoe BOCIUTAHUE:

IIPOSIBJIEHUEM HMHTEpEca K MPONUIOMY M HACTOSIIEMY POCCUKCKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOILLIEHHEM K JIOCTHKEHMSIM POCCHMCKUX MAaTEMATHKOB M POCCHUUCKOMN
MaTEMAaTUYECKOM IIKOJbI, K HCIOJIb30BAaHUIO 3TUX JIOCTHKEHHM B JPYTMX HayKax
U MPUKJIAJIHBIX cepax;

2) rpaaaHCcKoe U TyXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00sI3aHHOCTEN TpayKJaHUHA U pealn3alliy ero 1pas,
MPEACTABICHUEM O MAaTeMAaTHYeCKUX OCHOBax (YHKIIMOHUPOBAHUS Pa3TUYHBIX
CTPYKTYp, SIBIIEHUH, TMpOIEAyp TpaxxAaHCKOTo obmiecTBa (Hampumep, BBHIOOPHI,
OMPOCHI), TOTOBHOCTHIO K OOCYXJICHHIO JTHYECKHMX TMpOOJEM, CBS3aHHBIX C
MPAKTUYECKUM TPUMEHEHUEM JOCTHKEHMM HAyKH, OCO3HAHHWEM Ba)KHOCTH MOPAJILHO-
ATUYECKUX MPUHIIUTIOB B JIEATEILHOCTH YUEHOTO;

3) TpyaoBO€E BOCIIUTAHUE:

YCTAaHOBKOM HA AaKTUBHOE YYacTHE€ B PEUICHUM MPAKTUYECKUX  3a1a4
MAaTeMaTHYECKOW  HAIPABJIICHHOCTH, OCO3HAHMEM  BAXHOCTU  MAaTEMATHYECKOIO
oOpa3oBaHMsI Ha TMPOTSHKEHUM BCEH JKM3HM [UIsl YCHEIIHOM mpodecCHOHaIbHOU
ACSITENTPHOCTY M Pa3BUTHEM HEOOXOAMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOPOM
U TMOCTPOEHUWEM HHJWBUAYAJIbHOM TPAeKTOPUU OOpAa30BaHUS M >KMU3HEHHBIX IUIAHOB
C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTH4eCcKOe BOCIIMTAHME:

CIIOCOOHOCTBIO K OMOIMOHAJBHOMY M 3CTETHYECKOMY  BOCHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, pEIICHUM, pacCy>KIECHUM, YMEHHUIO BHUICTh
MaTeMaTH4EeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MTO3HAHMS:

OpUEHTaIMe B  JICATEILHOCTU HAa COBPEMEHHYI) CHCTEMY  Hay4YHBIX
MpEACTAaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOILI U
oOIIecTBa, TMOHUMAaHUWEM MaTeMaTHYeCKOM HayKu Kak c@epbl dYeloBEeYeCKOou
JESATeIbHOCTHU, OTAIOB €€ PAa3BUTUS W 3HAYMMOCTH JUISi Pa3BUTHUS ITUBWIMU3AIIUU,
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OBJIAACHUCM S3BIKOM
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MaTe€MaTUKH W MaTeMaTH4Ye€CKOU Ky.]IBTprfI KaK CpCACTBOM IIO3HAHUA MHpPA,
OBJIaICHHUCM HpOCTGfIIIIPIMH HaBBIKaMH HCCHC,Z[OB&TeJIBCKOﬁ ACATCIIBHOCTH,

6) ¢pusuueckoe BOCIIMTAHME, (¢popmupoBanue KYJbTYPbI 310POBbA
1 YMOLMOHAJIBHOIO0 0JIATONOIYYHsI:

TOTOBHOCTBIO IPUMEHSITh MATEMATHYECKUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbS,
BEJICHUs 3/10pOBOT0 00pasa KHU3HU (30pOBOE NMUTAHHE, COATAHCHUPOBAHHBIA PEKUM
3aHATUA W OTAbIXa, peryisipHas (u3nueckas aKTUBHOCTH), C(HOPMHPOBAHHOCTHIO
HaBbIKa pedeKkcuu, MPU3HAHUEM CBOETO IpaBa Ha OLIMOKY U TaKOT'o e IpaBa APYyroro
YeJI0BEKA;

7) 3K0JI0THYeCKOe BOCIIUTAHHE:

OpUEHTaIlMell Ha TMPUMEHEHHWE MaTEeMAaTHUYEeCKUX 3HAHWM JUIs pelieHus 3aaad
B 00JIaCTH COXPAHHOCTH OKPYKAIOIIECH Cpesibl, IFIAHUPOBAHUS ITIOCTYIIKOB M OIIEHKH MX
BO3MOXXHBIX TIOCJIEACTBUN ISl OKPYXAIOIIEH Cpellbl, OCO3HAaHUEM TIJI00aIbLHOIO
XapakTepa dKOJOTHUECKUX TTPoOJIeM U MyTel UX PeIieHus;

8) aganTanus K N3MEHSIOIHUMCS YCJIOBHAM COUMATbHOW M MPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JISUCTBUSIM B YCJIOBHUSIX HEOIPEACICHHOCTH, MOBHIIIICHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH dYepe3 MPaKTUICCKYH0 JEATEeIbHOCTh, B TOM YHCJIC YMEHHUE
YUYHUTBCS y APYTHX JIFOJCH, MPUOOpeTaTh B COBMECTHOH JIEATEILHOCTH HOBBIC 3HAHUS,
HABBIKA U KOMITCTCHIIMH U3 OTBITA IPYTHUX;

HEO0OXOIMMOCTHIO B (POPMUPOBAHUYN HOBBIX 3HAHU, B TOM YHUCIE (OPMYTUPOBATH
U7ICH, TIOHITHS, TUTIOTE3bI 00 00BEKTaX U SBJICHUSAX, B TOM YHCJIC paHEE HE U3BECTHBIX,
0CO3HaBaTh JE(UIIUTHI COOCTBCHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYAaIlMIO, BOCTIPUHUMATH CTPECCOBYIO
CUTyallMl0 KaK BBI30B, TPEOYIONUI KOHTPMEpP, KOPPEKTUPOBATH NPUHUMAEMBIC
pelieHusT W JCUCTBHS, (OPMYIHpPOBATH W OICHWBATh PHUCKA U TOCIEICTBHSI,
dhopMUPOBATH OIIBIT.

METANIPEIMETHBIE PE3YJIbTATBI

B pesynbrare OCBOGHHS TPOrpaMMbl MO MaTeMaTHKE HAa YpPOBHE OCHOBHOTO
oOirero oOpa3oBaHusi y oOyuwaromierocs OyayT copMHUpOBaHBI MeETanpeaMETHbIS
pPE3yNbTaThl, XapaKTEPU3YIOIIUECS OBJAJCHUEM MO3HABATEIBLHBIMU YHUBEPCATLHBIMU
y4eOHBIMU ~ JEHCTBUSAMH, KOMMYHUKATUBHBIMA  YHUBEPCATbHBIMH  y49eOHBIMHU
JCHUCTBUSAMH, PETYIATUBHBIMU YHHUBEPCAILHBIMU YUCOHBIMH JICHCTBUSAMHU.

Ilo3HaBaTe/ibHbIE YHUBEpPCAJIbHbIE Y4eOHbIC HCHCTBUSA

[lo3HaBaTenbHble ~ yHUBEpCalbHble  y4yeOHBbIE  JIEWCTBHS ~ 00ECIEUMBAIOT
dhopmupoBaHre 0a30BbIX KOTHUTHUBHBIX MPOLIECCOB 00yYaromuxcs (OCBOCHHE METO/IOB
MO3HAHUSL OKPYXKAIOIIET0 MHUpa, MNPUMEHEHHE JIOTUYECKUX, MCCIIEI0BATEIbCKUX
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oreparuii, yMeHuii paboTats ¢ nHpOpMaIuei).
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ba3oBble jornueckue 1eMcTBUA:

BBISIBISITh W XAPAaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKH MAaTEMaTHYECKHUX
O0OBEKTOB, TOHSTHUN, OTHOIICHUN MEXIY MOHSATUAMH, (POPMYJIHUPOBATH OMpECICHUS
MOHATUH, YCTAaHABIMBATh CYIIECTBEHHBIM TpPU3HAK KIAaCCU(UKAIIMU, OCHOBAHUS
1St 000OIIEHUS U CPABHEHUS, KPUTEPUH NPOBOJAMMOTO aHAJIN34;

BOCIIPMHUMATh, (DOPMYJIUPOBATh U MPEOOPA30BHIBATH CYKICHUS: YTBEPIUTEIIbHbBIC
U OTpHUIIaTEIbHBIE, €IMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIE;

BBIABJISITH MAaTEMATUYECKHME 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TMPOTUBOPEUUS
B (akrTax, [NaHHBIX, HAOJIOJAEHUAX U YTBEPXKJACHUSX, MpeajgaraTh KpUTEpPUU
JUTS BBISIBJICHHSI 3aKOHOMEPHOCTEN U POTUBOPEUH;

MPOBOJUTH BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JCAYKTHUBHBIX
Y MHJYKTUBHBIX YMO3aKJIIOUCHHUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

pa3Ouparh  JOKazaTeJbCTBA  MaTEMaTUYECKUX  yTBEpKACHUU  (NpsMbIe
U OT TMPOTUBHOTO), MPOBOJUTH CAMOCTOSTEIBHO HECJIOXKHBIE JOKA3aTelbCTBA
MaTeMaTH4eCKuX (PaKkToB, BBICTPAMBATH APTyYMEHTAIMIO, TMPUBOJIUTH MPUMEPHI
U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKJICHHUS;

BBIOMpATh CIOCO0 pelieHrs yueOHOM 3ajauu (CpaBHUBATh HECKOJBKO BapHUAHTOB
pelieHus, BeIOUpaTh HanboJee NOAXOASAIIMN C YYeTOM CaMOCTOSTENIbHO BBIJCICHHBIX
KpUTEPUEB).

ba3oBble nucciaeaoBareabCKHe AeliCTBHA:

UCIIOJIB30BaTh BOMPOCHI KAaK HCCJICAOBATEILCKUH WHCTPYMEHT IIO3HAHWS,
(GhopMyJIMPOBATH BOMPOCHI, (PUKCUPYIOIIHE TPOTUBOPEUHE, MPOOIEMY, CAMOCTOSTEILHO
yCTaHaBJIMBAaTh MCKOMOE M JIaHHOE, ()OPMHPOBATH THIIOTE3Yy, apTyMEHTHPOBATh CBOIO
ITO3UIIAI0, MHCHUE,

IIPOBOJIUTH 10 CAMOCTOSITEIIBHO COCTABIICHHOMY IIJIaHY HECIIOXHBIA YKCIIEPUMEHT,
HEOOJIBIIIOE HCCIACAOBAHUE [0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYCCKOTO
00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOiA;

CaMOCTOSATEIILHO (POPMYJIMPOBAaTh OOOOIICHWS M BBIBOJBI 10 pe3yJbTaTaM
IIPOBEJICHHOTO HAOJIIOJICHUS, MCCIICIOBAaHMS, OLICHUBATh JIOCTOBEPHOCTH ITOJIYYEHHBIX
PE3yNbTaTOB, BEIBOJOB M 00OOIICHUI;

IIPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IIpoliecca, a TaKKe BBIIBHUraTh
MIPEATOI0KEHUS O €TO Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undgopmanmueii:

BBISIBJISITH ~ HEJIOCTATOYHOCT WM M30BITOYHOCTb ~ MH(POpPMALMM,  JaHHBIX,
HEOOXOJUMBIX JIJIsl pEeLICHMs 3a/1a4U;

BbIOMpaTh,  AHAIM3UPOBATh,  CHCTEMATU3UPOBaTb M  UHTEPIPETHPOBATH
MH(OPMALMIO Pa3IUYHBIX BUIOB U (POPM IIPEACTABICHHUS;

BbIOMpaTh (OpMYy MPEACTABICHUS MHPOPMALMH U WUIIOCTPUPOBATH PEIIaeMble
3aJlayd CXeMaMHM, TuarpaMMamMu, HHOW rpauKoil 1 MX KOMOMHALUSAMY;
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OLCHUBATL HAACKHOCTD I/IH(i)OpMaHI/II/I IO KpUTCPUAM, IPCATIOKCHHBIM YUUTCIICM
NI C(bOpMy.III/IpOBaHHBIM CaMOCTOATCIIBHO.

KomMMmyHuKaTHBHBIC YHMBEpPCAJbHbIE yueOHbIEe JeiiCTBHS
KoMMyHHMKaTHBHBIE  yYHHBEpPCAJIbHBIC  ydeOHBIC  JICUCTBUS  OOCCICUMBAIOT
c(hOpMHUPOBAHHOCTH COIMAJIBHBIX HABBIKOB 00YYAIOIINXCS.

O0wmenne:

BOCHPUHUMATh U (OPMYJIUPOBATH CYXKIEHUS B COOTBETCTBUU C YCIOBHSIMHU
U LEJsIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX
Y NIUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 0 XOJYy PEUICHUs 3aJa4d U MOJyYE€HHBIM
pe3yJbTaram;

B XOJ€ OOCYXIEHHUs 3aJaBaTb BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJIeMbl, pelaeMor 3aJaduM, BbICKa3bIBaTh WJEH, HALIEJICHHbIE HA MOMCK pPELICHUS,
COMOCTAaBIISAITh CBOM CYXACHUS C CYXICHUSIMH JIpYTUX YYaCTHUKOB JIHAJIOTa,
OoOHapy’KHUBaTh pa3jIMuUe U CXOJCTBO MO3ULUN, B KOPPEKTHOU (hopme PopMyIHpOBaThH
pa3HoOrIacus, CBOU BO3PAXKEHUS;

IPEACTaBIATh PE3yJbTaThl PEUIEHUS 3a/ayd, 3KCIIEPUMEHTA, HCCIIEI0BaHNUs,
IPOEKTa, CaMOCTOSATEIbHO BBIOMPAaTh (opMaAT BBICTYIUICHUS € YYETOM 3ajJay
NPE3eHTALNN U 0COOEHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MOHWMAaTh ¥ WCIONB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYyAITbHOU
paboThI PU PENICHUH YICOHBIX MAaTEMAaTHIECKUX 3a/1a4;

NpPUHUMATh 1e7h COBMECTHOW JIEATEITHLHOCTH, IUTAHUPOBATH OPTaHHU3AIUIO
COBMECTHOM paboThI, pactipeIeisiTh BUABI paboT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC
U pe3yiabTaT padoThl, 000011aTh MHEHUSI HECKOJIBKUX YEJIOBEK;

y4acTBOBaTh B TPYNIOBBIX (opMax paboThl (0OCYXKIeHUs, OOMEH MHEHUSIMHU,
MO3TOBBIC MITYPMBI U JIPYTHE), BBIIOIHITH CBOIO YacTh pabOTHl M KOOPJAUHUPOBATH
CBOM JICHCTBUS C JAPYTMMH WICHAMU KOMAaHJbI, OIEHUBATh KAYECTBO CBOETO BKJIaJa B
oOITUi MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YIACTHHKAMU B3aUMOJICUCTBUS.

PeryjsiTuBHbIe YHHUBEpPCAJIbHbIE Y4eOHbIE [1eCTBUS
PerynaruBHbie yHUBepcaibHble yueOHbIE 1EUCTBUS 00eCeynBalOT (OPMUPOBAHUE
CMBICJIOBBIX YCTAHOBOK M KM3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranu3anus:

CaMOCTOSATEIILHO COCTAaBIISATh TUIAH, AJITOPUTM DPEIICHUS 3a/a4u (WU €r0 4acTh),
BBIOWPATh CIOCOO peHIeHUsT C YYETOM HMMEIOIIUXCS PEeCYypcoB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEHICHUI C YYETOM
HOBOW MH(pOpPMAIIUH.
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CaMOKOHTPOJIBb:

BJIAJE€Th CHOCOOAMU CAaMOIIPOBEPKH, CAMOKOHTPOJI Mpolecca M pe3yJibrara
pELICHNs] MaTEMaTHYECKON 3a1a4H;

OpEeIBUIECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpPH PELICHUU 3aJauH,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, HAWJEHHBIX
OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJIbTaTa JECATEIBHOCTH IIOCTABICHHOW II€JIN
U YCJIOBMSIM, OOBACHATh NMPUUYMHBI JOCTHKEHUS WM HEJAOCTHXKEHUS LENH, HAXOIAUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJAMETHBIE PE3YJIbTATBI

[IpenMeTHble pe3yJbTaThl OCBOCHHS MPOTPaMMbl 110 MATEMATUKE IMPEACTABICHbI
10 rojiaM o0yd4eHHs B paMKax OTJEIbHBIX Y4EOHBIX KypcoB: B 5—6 Kiaccax — Kypca
«Maremarukay, B 7-9 kiaccax — KypcoB «Anredpay, «l'eomerpus», «BeposTHOCTh
U CTaTUCTUKAY.
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®OEJAEPAJIBHAS PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

HNOACHUTEJIBHASA 3AIIMCKA

[TpuopureTHpiMM LENSIMM OOy4YeHHMsT MaTeMaTHKe B 5—6 Kjaccax SBISIFOTCS:

npoAobKeHne (OPMUPOBAHHUS OCHOBHBIX MAaTEMAaTUYECKUX TMOHATUH (YMCIO,
BEJIMYMHA, TeoMeTpuueckas  ¢urypa), oOecrneuyuBarOlIMX  [PEEMCTBEHHOCTh
U TIEPCIIEKTUBHOCTh MATEMAaTHUYECKOT0 00pa30BaHuUs 00YUYaIOLINXCS;

pa3BUTHE MHTEJUIEKTYalbHBIX M TBOPYECKMX CIOCOOHOCTEM 0Oydaromuxcs,
MIO3HABATEJILHONM AaKTUBHOCTH, MCCIIEOBATEIbCKUX YMEHMI, HMHTEpeca K H3YUYECHHIO
MaTEeMaTHKU;

NoJIBeIcHHEe OOy4YaromMXCd Ha JOCTYINHOM JUIsi HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI31 MATEMATHKU U OKPYXKAIOILEro MUPa;

dopmupoBaHue (DYHKIIMOHAIBHON MaTEMaTUYECKOM TPaMOTHOCTH: YMEHHS
pacrno3HaBaTb MAaTE€MaTU4YECKHE OOBEKTbl B PEAIbHBIX JKU3HEHHBIX CHUTYalLUsX,
INPUMEHATH OCBOCHHBIE YMEHUS U PEUIEHUS NPAKTUKO-OPUEHTHPOBAHHBIX 3aJ1ad,
UHTEPIPETUPOBATh IOJYYEHHBIE pe3yJibTaTbl M OLEHUBATH HX HAa COOTBETCTBUE
MMPAKTUYECKON CUTYALUU.

OcHOBHBIE JIMHHUM COJEpKaHUs Kypca MaremMaTuku B 5—6 Kkijaccax —
apudmMeTnyeckas U TeOMETpUYecKas, KOTOpblE€ pPa3BUBAIOTCA NapajuiebHO, Kaxjaas
B COOTBETCTBUU C COOCTBEHHOH JIOTMKOM, OJIHAKO, HE HE3aBUCHMO OJHAa OT JIPYroi,
a B TECHOM KOHTaKT€ M B3aMMOJEHUCTBHH. Tarkke B Kypce MaTEMaTUKH IPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMU alIreOpsl U ONKUCATEIbHON CTATUCTUKHU.

W3ydyenne apupMeTHUECKOro Marepuajla HaYMHAETCs CO CHUCTEeMaTH3aluu

Y Pa3BUTHs 3HAHUU O HATYPAJIbHBIX YMCIIAX, MOJYYEHHBIX Ha YPOBHE HA4aJIbHOIO
obmiero ob6paszoBanus. [Ipu 3TOM COBEpIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKH
U (QOpMHpPOBAHHE HOBBIX TEOPETUUYECKUX 3HAHMHA COUETAeTCsi C pa3BUTHEM
BBIUMCIIUTEILHON KYyJbTYpbl, B YacCTHOCTH C OOyYEHHMEM NPOCTEHIINM IpUEMaM
NPUKUAKA W OLEHKH pPE3yJbTaTOB BBIYMCICHUN. lM3ydeHMe HaTypalabHBIX YHCEIl
IIPOJI0JIKAETCA B 6 KIacce 3HAKOMCTBOM C HaYaJIbHBIMU ITOHATUSMH TEOPHUU
nenuMmoctu. Hayanno nzydeHus: 0ObIKHOBEHHBIX U IECATUYHBIX APOOEil OTHECEHO K 5
KJ1accy. JTo MEepBBIN 3Tal B OCBOCHUM JpOOEi, KOria NpouCXOAUT 3HAKOMCTBO C
OCHOBHBIMU UJESMU, TOHATUAMU TeMBIL. [Ipu 3TOM paccMoTpeHrne 0OBIKHOBEHHBIX
ApoOeii B OJIHOM 00beMe NPEIIECTBYET U3YUEHHUIO JECATHUHBIX ApoOel, 4To
LEJIECO00pa3HO C TOYKHM 3PEHMS JIOTUKU H3JI0KEHUS YUCIOBOM JMHUM, KOIJa
npaBuia JEUCTBUI C AECATUYHBIMU JPOOSMU MOXKHO OOOCHOBATh YK€ M3BECTHBIMU
ITOPUTMAMH BBIIIOJIHEHUS JIEUCTBUM C OOBIKHOBEHHBIMHU  JIPOOSIMH.
3HAKOMCTBO C NECATUYHBIMU ApOoOsSIMU PaCIIMPUT BOZMOXHOCTH JIJIst
NOHMMaHUsl OOYyYarOIIMMHUCS MPHUKIAJHOTO MPUMEHEHHUS HOBOM 3allUCU TpU
W3YYECHHH JAPYIHX NPEAMETOB W NPHU NPAKTUYECKOM HCHoib3oBaHuu. K 6 kmaccy
OTHECEH BTOPOM »dTalml B U3YyYEHUU JpoOei, rae NPOUCXOAUT
COBEpIICHCTBOBAHNE HABBIKOB CPAaBHEHUS U NMPeoOpa3oBaHusl IpoOeil, 0CBOCHHE HOBBIX
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BBIYHUCIUTCIIBHBIX AJITOPUTMOB, OTTAYUMBAHUC TCXHUKU BBI‘II/ICJ'ICHI/II\/'I, B TOM 4YHCIIC
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3HAYCHUH BBIPAKEHUU, COJEp)KAUIMX U OOBIKHOBEHHBbIC, W JCCSITHYHBIC JpOoOH,
YCTaHOBJICHHE CBSI3€M MEX]ly HUMHU, PACCMOTPEHUE MPUEMOB PEIICHHS 3a]a4 Ha APOOH.
B Havane 6 kiracca IpOUCXOJNUT 3HAKOMCTBO C IIOHATHEM IPOLIEHTA.

OC00EHHOCTHIO U3YUYEHUS MOJTOKUTEIBHBIX U OTPULIATEIBHBIX YUCEN SBISETCS TO,
YTO OHHU TAaKXE€ MOTYT PacCMaTpUBaThCA B HECKOJBKO 3TanoB. B 6 knacce B Haudale
n3yuyeHust Tembl «llonoXKuTenpHbIE M OTPULIATENIBHBIE YMCIIA» BBIACISIETCS MOATEMA
«llensle ymcna», B paMKax KOTOPOMl 3HAKOMCTBO C OTPULATEIbHBIMH YHUCIAMU
U JCUCTBUSIMU C TOJIOKUTEIbHBIMH M OTPUUATEIbHBIMA YHUCIAMU MPOUCXOJIUT HA
OCHOBE COJIEpPXKATEIIbHOIO IOJAXO0Ja. OJTO IO3BOJSET Ha JOCTYIIHOM YpPOBHE
MO3HAKOMUTh OOYUYaIOIIUXCS MPAKTUYECKA CO BCEMH OCHOBHBIMHU TMOHATHUSIMH TEMBI,
B TOM YHCJIE W C IPAaBWIAMH 3HAKOB IMPHU BBIMOIHEHUU apu(PMETUUECKUX ICUCTBHI.
N3yueHne paniMoHaIbHBIX YHCeN OyAET MPOJOJKEHO B Kypce anredpsl 7 Kiacca.

[Ipu oOyueHMM pelIeHHI0 TEeKCTOBBIX 3aJady B 5—6 Kiaccax HCHOJIb3YIOTCS
apudmeTniIecKkre nmprueMsl pemeHus. [Ipu oTpaboTke BRIYNCIUTEIBHBIX HABBIKOB B 5—6
KJIACCaX pacCMATPUBAIOTCS TEKCTOBBIE 3aJaud CIEAYIOIIMX BHJOB: 3aJadyd Ha
JIBUKEHUE, HA YACTH, HA MOKYIIKH, HA padOTy U MPOU3BOAUTEIBHOCTh, HA MIPOLICHTHI, Ha
OTHOIEHUsI U mponopuuu. OOyyaroniecs: 3HaKOMATCS € MpUEMaMH pelIeHHs 3ajad
nepeOopoM  BO3MOXXHBIX ~ BapHaHTOB, ydarcsi pabotate ¢  uHpOpMaIuei,
MpeACTaBICHHON B popMe TaOJIUIl U TUarpaMM.

B mporpamme ywyebHoro kypca «MaTemaTuka» NpeaycMOTPEeHO (OpMUpPOBAHHE
MPOIEIEBTUYECKUX alredpandyeckux MpeacTaBieHuil. BykBa Kak CMMBOJI HEKOTOPOIO
yyclia B 3aBUCUMOCTH OT MaTeéMaTH4YE€CKOr0 KOHTEKCTa BBOAMUTCS MOCTENEHHO.
bykBeHHasi CMMBOJMKA LIMPOKO HCIONB3YETCS NPEXKIE BCEro MJsl 3aluCcH OOIMIMX
YTBEPXKJICHUA W  NpeUIoKeHUd, (GOopMysd, B YaCTHOCTH JUIsl  BBIYMCIIECHUS
reOMETPUYECKUX BEIUYHH, B KAUECTBE «3aMECTUTEIISD) YHCIIA.

B nmporpamme yuebGHoro kypca «Maremartukay TpeACTaBICHA HaIJIsSIIHAS
reOMEeTpusi, HalpaBlieHHas Ha pa3BUTHE OOPA3HOTO MBILIUICHHS, MPOCTPAHCTBEHHOIO
BOOOpaXeHUs, U300PA3UTENBHBIX YMEHUI. DTO Ba)XHBIM 3Tan B U3yYEHUH T'€OMETPHH,
KOTOPBIM  OCYIIECTBISIETCSI HA  HATJSJHO-IPAKTUYECKOM  YPOBHE,  ONUPAETCSA
Ha HarjasgHO-0O0pa3HOE MbIIUIEHHEe oOyyaromuxcs. boinblas poib OTBOAUTCA
MIPAKTUYECKOMN JEeATEIBHOCTH, OMBITY, SKCIIEPUMEHTY, MoieupoBaHuto. O0yydaronimecs
3HAKOMSITCS C TEOMETPUYECKUMHU (PUTypaMu Ha IUIOCKOCTH U B IMPOCTPAHCTBE, C UX
MPOCTEUIIUMU  KOH(UTypalMsiMu, y4yaTcsi U300pakaTb WX HAa HEJIWHOBAHHOM
U KJIeT4aTon Oymare, paccMaTpHUBAIOT UX MPOCTENIne CBOMCTBA. B mporecce nzydeHus
HATJIATHOM TeOMETPHUH 3HaHUS, MOJyYeHHbIE 00y4YalolUMUCS Ha YpOBHE HAYAJIbHOTO
o01iero 00pa3oBaHmsl, CHCTEMATU3UPYIOTCS M PACITUPSIIOTCA.

CornacHo yueOHOMY IJIaHy B 5—6 Kilaccax M3ydaeTcs MHTETPUPOBAHHBIN MTpeIMET
«Maremaruka», KOTOpPBIA BKJIIOYAeT apu(PMETHUECKUI Marepuanl W HarjasgHyro
Ir€OMETPHUIO, a TAKXKE MPONEAECBTUUYECKUE CBEIEHUS W3 alreOpbl, 3JIEMEHTHI JIOTUKU
Y HayaJjia OnucaTesIbHOM CTaTUCTUKU.

OOG1iee YucIo 4acoB, PEKOMEHIOBAHHBIX JIJIsl U3yUYEeHUS] MaTeMaTuku, — 340 4acos:
B 5 wiacce — 170 yacoB (5 uwacoB B Hezaento), B 6 kimacce — 170 dacoB (5 4yacoB B
HEJICITI0).
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COIAEPKXAHUE OBYYEHUASA
5 KIIACC

HarypaJjibHble 4ncia v HyJIb

Hartypanbnoe umcno. Psn nHarypampabix uncen. Ywmcno 0. W3o6paxkenue
HaTypaJbHBIX YMCET TOUKAMU Ha KOOPJIMHATHOU (YUCIIOBOI) NpsSIMOiA.

[lo3unmonnas cucremMa cumcieHus. Pumckas HyMmepauuss Kak IIpUMeEp
HEIMO3ULIMOHHON CUCTEMBI CUUCIIEHUs. [lecATndHas CucTeMa CUUCIICHHUS.

CpaBHEHUE HaATypalbHBIX YHUCEJ, CPaBHEHHE HATypaJbHBIX YHCEI C HYJIEM.
Crnioco0b1 cpaBHeHUs. OKpyTieHHE HATYypaJbHbIX YHCEIL.

CroxeHre HaTypaJbHbBIX YUCEN, CBOMCTBO HYJISI MPU CIIOKEHUU. BplunTaHue Kak
JeiicTBUEe, OOpaTHOE CJIOKEHHI0. YMHOKEHHME HaTypalbHBIX YHUCEN, CBOMCTBA HYJIS
W eIWHULIBI TpU YMHOXKEHUHU. JleneHue Kak JedcTBHE, OOpaTHOE YMHOXKEHUIO.
KoMrioneHTs! neiicTBUi, CBSA3h MEeKIy HUMH. [IpoBepka pesynbpTata apuMeTUIecKoro
neiictBus. [lepemecTuTennbHOE U COYETATENHHOE CBOMCTBA (3aKOHBI) CIIOKCHUS
Y YMHOKEHUS, pacipeIeIUTeIbHOE CBOMCTBO (3aKOH) YMHOXKEHUSI.

Ucnonb3zoBanne OyKB Il 00O3HAUEHHS HEM3BECTHOIO KOMIIOHEHTA W 3aIluCU
CBOMCTB apu(PMETUUECKUX JCHCTBUIA.

JlenuTenu v KpaTHbIE YMCIIA, Pa3JIOKEHHE HA MHOXKATENU. [IpocTeie n cocTaBHbBIE
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

Crenenp ¢ HaTypaJabHBIM ITOKa3aTeleM. 3alliCh YHCIA B BUJAE CYMMBI Pa3psIHBIX
CJIaraeMbIX.

YucnoBoe BbIpakeHHEe. BpluncieHne 3HAa4eHUN YMCIIOBBIX BBIPAKEHUH, MOPSAIOK
BBITIOJIHEHUS JEWCTBUU. VICmonb30BaHME MNpPH BBIYUCICHUSX MEPEMECTUTEIBHOTO
U COYETATEJbHOIO CBOWMCTB (3aKOHOB) CIIOKEHHSI M YMHOXKEHHSI, PACIIPEAEIUTEIBHOTO
CBOMCTBAa YMHOKEHHS.

Jpoon
[IpencraBienne o ApoOU Kak crioco0e 3amucu 4yacTu BeauduHbl. OOBIKHOBEHHBIC

npo6u. [lpaBunbHbie W HempaBWibHbIE JIpoOu. CMemiaHHas ApoOb, TpeCTaBlICHUE
CMEIIaHHOW JpoOM B BHJIE€ HENPAaBHIBHOW JpOOM M BBIIEJIEHUE LIEJIOM 4acTH 4YHciia
W3 HenpaBWIbHOM Apobu. M3o0pakeHuwe apoOel TouykaMu Ha YHCIOBOM MPSIMOM.
OcHoBHOe cBoiicTBO ApoOu. Cokpamenue apooOeit. [IpuBenenue apodw K HOBOMY
3HaMmeHateno. CpaBHEHUE APOOeil.

CnoxxeHre W BbIUMTAHHUE ApoOeil. YMHOXKEHUE M JeleHHe IpoOel, B3auMHO-
oOpaTHbie 1pobu. HaxoxaeHue yacTu 1eI0ro U eJoro Mo ero 4acTu.

JHecatuunas 3ammch aApoOei. IlpenacraBieHune nAecITUYHOM JApoOUM B BHJIEC
OOBIKHOBEHHOH. M300paxkeHne NeCATUYHBIX ApOOeH TOUYKAMHM HAa YHUCIOBOM MPSIMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

ApubdmMernueckne NEUCTBUS C NECATUYHBIMU ApoOsiMu. OKpyTIeHHE NeCITUUHBIX
npooeit.
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Penienue TeKCTOBBIX 37124

Pemenne TekcToBBIX 3amad apuMETHUYECKUM CIocoOoM. PeleHune nornyeckux
3amad. Pemenue 3amad mepeGoOpoM BceX BO3MOXKHBIX BapuaHTOB. lMcmosib3oBaHue
IIPU PEIICHUH 33J1a4 TaOJIHI] U CXEM.

Pemenue 3amgau, copeprkammx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYHUHBI: CKOPOCTb,
BpEMsI, PACCTOSTHHE, II€HA, KOJIWYECTBO, CTOMMOCTh. EIWHMIBI M3MEPEHUS: MACCHI,
o0beMa, IIeHbI, PaCCTOSIHHS, BpeMeHH, CKOpocTU. CBSI3b MEXKy SAMHUIIAMH W3MEPEHUS
KaK10l BEJIMYUHBI.

Pelienrie OCHOBHBIX 3a/1a4 Ha JIPOOH.

[IpencraBienne 1aHHBIX B BUE TaOJIUII, CTOJIOYATHIX AUATPAMM.

Harasignas reomerpus

Harmsinaeie npencraBienus o Gurypax Ha IJIOCKOCTH: TOYKA, MpsMasi, OTPE3OK,
Jy4, yroJjl, JIOMaHasi, MHOTIOYI'OJIbBHUK, OKPYXHOCTb, Kpyr. Yroiu. IIpsmoi, ocCTpsIii,
TYHIOW U Pa3BEPHYTHIN YIJIBI.

JlniHa oTpe3ka, METPUYECKME E€IUHUIbI JJIMHBL. J[IMHA JOMaHOW, NEpUMETP
MHOTOyTOJIbHUKA. I3MepeHne U MOCTPOCHUE YTJIOB C MOMOIIBIO TPAHCIIOPTUPA.

Harmsinaele mnpeactaBienuss o (¢Gurypax Ha IUJIOCKOCTH: MHOTOYTOJBHUK,
MPSIMOYTOJILHUK, KBaJIpaT, TPEYTOJIBHUK, O PABEHCTBE PUTYD.

N3o0paxkenne ¢uryp, B TOM uyuciae Ha kierdatoi Oymare. I[loctpoenue
KoH(MUTypanmii W3 YacTed MNpsSMON, OKPYKHOCTH Ha HEIMHOBAHHOW M KJIETYATON
Oymare. Mcnonb30BaHre CBOMCTB CTOPOH U YTJIOB IPSIMOYTOJIbHUKA, KBAIpaTa.

[Tmomans MPSIMOYTOJIbHUKA u MHOTOYTOJIBHUKOB, COCTaBJIEHHBIX
U3 MPSMOYTOJBHUKOB, B TOM uuciie (Uryp, M300paKEHHbIX Ha KieTyaToil Oymare.
EnvHune! nsmepenus mioniaau.

Harmsinuele mpencraBiieHUs O NPOCTPAHCTBEHHBIX (UTypax: MPsSIMOYTOJIbHBIN
napajienenunen, Kyo, MHOTOrpaHHUKU. M300pakeHne mpoCcTeHImx MHOTOTPAHHUKOB.
Pa3BepTku ky6a u napamienenumnena. Co3nanue MojeNneil MHOTOTPaHHUKOB (U3 Oymaru,
MIPOBOJIOKH, TUIACTWIIMHA U APYTUX MaTEPUATIOB).

OO6beM NMpsMOYTOIBHOTO Mapajuienenumnena, Kyoa. Equnauie: usmepenus oobema.

6 KJIACC

HarypaJjbHble yncia

ApudpmMernyeckre JAEUCTBUS € MHOIO3HAYHBIMU HATYPAJIbHBIMUA  YHUCJIaMHU.
YuciioBble BhIpaKEHUs, MOPSJIOK IEHCTBUM, MCIIONb30BaHUE CKOOOK. Mcnosib3oBaHue
IIPU  BBIYMCIICHUAX TEPEMECTUTEIBHOIO W COYETATEIBHOTO CBOMCTB  CIIOKEHUS
Y YMHOXXEHMSI, PACIPEEIUTEILHOIO CBOMCTBA YMHOKEHUs. OKPYTrieHUe HaTypalbHbIX
YHUCEIL.

JlenuTenun W KpaTHbIE YHUCIa, HAUOOJBIIMK OOUMNA JEIuTedh W HaUMEHbIIEe
oOuree kpaTHoe. JlenMMocTh CyMMBI M IPOU3BeIeHU. [leneHre ¢ OCTaTKOM.
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Apodu
OObIKHOBEHHasi JApoOb, OCHOBHOE CBOWMCTBO JpoOH, COKpalleHue apooeil.

CpaBHeHue U ymnopsiiourBaHue JpoOeit. PeleHune 3amay Ha HaXO0XKIACHUE 4YacTH
OT MEJNOr0 W IEJNOoro Mo ero yactu. J[poOHoe dYHuCciIo Kak pe3ysbTar JeleHHs.
[IpencraBienre AecATUYHOM ApoOU B BUJE OOBIKHOBEHHOW ApPOOM M BO3MOKHOCTh
MpeCTaBlICHUs] OOBIKHOBEHHOW ApoOM B BHUAE JecATHUYHOU. JlecsaTuuHbie apolu
U MeTpuyeckas cuctema mep. ApudmeTndeckue NEeUCTBHUS U YHUCIOBBIE BBIPAKECHUS
C OOBIKHOBEHHBIMH U JICCATHIHBIMH JIPOOSMHU.

OtHomienue. JlemeHne B JaHHOM  OTHOIIEHWU. Macmrab, nOponopius.
[IprumeHenue nponopurii Npyu peIeHUH 3a]1a4.

[Touarue npoueHta. BpruncieHue NpolEeHTa OT BEJIMYMHBI U BEJIIMYMHBI 110 €€
MpOIEHTY. BbIpakeHrWe MPOLEHTOB NECATUYHBIMU JpoOsimu. Pemienune 3agad
Ha MPOIIEHTHI. BeipaxkeHuEe OTHOIIEHUS BEJIMYMH B MPOLIEHTAX.

IHosi0:)kUTENbHBIE U OTPULIATEILHbIE YHCJIA

[lomoxurenbHple W OTpUUATENbHbIE uYucaa. Llemble wwmcma. Monyne uyucna,
reoOMEeTpUYeCcKasi UHTeprperanuss Moayys uyucia. HM3o0pakeHwe 4yucena Ha
KOOPJIMHATHON  MPSIMOM. YucoBeie MIPOMEKYTKH. CpaBHeHue YHCell.
Apudmernyeckue IEHCTBHUS C MOJOKUTEILHBIMA U OTPUIIATEILHBIMU YHCIAMHU.

[IpssmoyrosibHast cuCTEMAa KOOPAMHAT HA IUIOCKOCTH. KoopawHaTel TOYKH
Ha TJIOCKOCTH, abcmmcca U opauHarta. [loctpoenne Todek u GUryp Ha KOOPAHMHATHOU
IUIOCKOCTH.

BykBeHHbIE BbIPAKECHUS

[Ipumenenue OyKB JjIsi 3allMCH MATEMAaTHUUYECKUX BBIPAKCHUN M MPEIJIOKEHUH.
CpoiictBa apudMeTUYeCKUX JAeWcTBUl. bByKBEHHbIE BBIPAXKEHUS U  YHUCIOBBIC
MMOJCTAHOBKU. DYKBEHHBIE pPABEHCTBA, HAXOXKJCHUE HEHU3BECTHOIO KOMIIOHEHTA.
®opmynbl, GopMysbl MEpUMETpa W IUIOMIAJU MPSMOYTOJbHHMKA, KBaapara, oObema
napajienenuneaa u Kyoa.

PemieHne TekCTOBBIX 33124

Peliennie TEKCTOBBIX 3alad apu(pMETHUUECKUM crocoOoM. PerieHue Jorundeckux
3ama4. Pemenne 3amau nepeGopoM BceX BO3MOKHBIX BApHAHTOB.

Pemenue 3agay, compepxaimmnx 3aBUCUMOCTH, CBA3BIBAIOIINX BEJIMYUHBI: CKOPOCTb,
BpEMS, PACCTOSHUE, I1I€HA, KOJMYECTBO, CTOMMOCTb, INPOU3BOAUTEIBHOCTH, BpEMH,
o0beM paboThl. ENWHMIBI WM3MEPEeHHS: MAacCChl, CTOMMOCTH, PAaCCTOSHHUS, BPEMCHH,
ckopocTh. CBSI3b MEXKY €IMHULIAMU U3MEPEHUS KaX0M BEIIMUUHBI.

Pemienue 3amad, CBSI3aHHBIX C OTHOIIEHUEM, IPOIOPUUOHAIBHOCTHIO BEJIWYMH,
MPOIICHTAMHU;, PEIICHUE OCHOBHBIX 3a/1a4 Ha IpOoOU U MPOIEHTHI.

OneHka W TPHUKUAKA, OKpyryieHne pesynbrara. (CocTaBieHue OyKBEHHBIX
BBIPAKECHUH 10 YCJIOBHUIO 3a]1a4H.

[IpencraBienre JaHHBIX C TIOMOIIBI0 Tabmui W guarpamm. Cros0yaThie
IarpaMMbl: YTEHHE U TOCTpOeHUE. UTeHUE KPYroBbIX JUarpaMm.
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Harasignas reomerpus

Harnsnnele npencraBinenus o Gurypax Ha IUIOCKOCTH: TOYKA, IpsiMasi, OTPE30K,
Jyd, yToJj, JIOMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpyT.

B3auMHoe pacronoxeHue JByX MpsSMbIX Ha IUIOCKOCTH, MapajulesibHbIE MpSMBIE,
NEPNEHANKYIJSIPHBIE TpsIMblE. M3MEpeHHE pPACCTOAHMI: MEXAY HABYMS TOYKaMH, OT
TOYKH JI0 IPAMOM, JJIMHA MAPLIPyTa HA KBAAPATHOU CETKE.

N3MepeHne © NOCTpOEHHWE YIVIOB C TOMOIIBK  TpaHcmopTupa. Buubl
TPEYTOJIbHUKOB: OCTPOYTOJBHBIN, MPSIMOYTOJIBHBINA, TYMOYTOJIbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUH. YeThIpexyroiabHUK, MIPUMEPHI YETHIPEXYTOJIbHUKOB.
[IpsAMOYTOJIBHUK, KBaJApaT: HCIOJIB30BAHUE CBOWCTB CTOPOH, YIJIOB, JHATOHAJIEH.
N300paxkenne reomeTpuyeckux (Uryp Ha HEIMHOBAHHOW OyMare ¢ HCHIOJb30BAHHEM
IUPKYJIsl, THHEHKH, YyTOJIbHUKA, TpaHcnopTupa. [locTpoenus Ha kietyaToit Oymare.

[TepumeTrp MHoOroyrosibHuKa. [loHsITHE TUIOMATU (QUTYPBI, €IUHUIIBI U3MEPECHUS
wiowaau. [Ipubnnxennoe n3mepenue mwiomwaan Guryp, B TOM 4YMCJIE Ha KBaJIpPaTHOM
cetke. [TpubnmxeHHoe U3MEpPEHUE NITMHBI OKPYKHOCTH, TUIOLIAAN KPyTa.

CuMmMeTpus:  LEHTpalibHas, oceBas M 3€pKaJibHad

cummMmetpuu. [locTpoeHrne cUMMETPUIHBIX QUTyp.

Harnsinabie npesictaBieHrs 0 IpOCTPAaHCTBEHHBIX (PUrypax: napauienenumne,
Ky0, mpu3ma, mupaMujia, KOHyC, HUIUHAP, map u chepa. M3o0paxenue
MPOCTPAHCTBEHHBIX (uryp. [Iprumepsl pa3BepTOK MHOTOTPAHHUKOB, IUIUHIpA U
konyca. Co3gaHue Mojiesiel NpOCTPaHCTBEHHBIX (Uryp (13 Oymaru, mpoBOJIOKH,
IUIACTWIIMHA U IPYTUX MaTEPHUAIIOB).

[Touarue oObeMa, enuHUIBI uU3MepeHus obObemMa. OObeM MNPSIMOYTOJIHLHOTO
napajienenunena, Kyoa.

ITPEAMETHBIE PE3YJIbTATDBI

[IpeameTHbIE pE3yJIbTaThl OCBOEHHUS IMPOTrpaMMbl Yy4eOHOro Kypca K KOHILY
oOydeHus B 5 KJacce.

Yuciia 1 BBIYUCTCHUS

[TorumMaTe ¥ MPaBUIBLHO YMOTPEOJATH TEPMUHBI, CBS3aHHBIC C HATYPAIbHBIMU
YHCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMH JIPOOSIMH.

CpaBHUBATh W YNOPSJOYMBATH HATYpaJbHbIE YKCIIA, CPABHUBATH B MPOCTEUIINX
CiIy4asix OOBIKHOBEHHBIE IPOOH, AECSITUUHbBIE APOOH.

COoOTHOCUTH TOYKY Ha KOOPJAMHATHOM (YUCIOBOM) MPSMON C COOTBETCTBYIOIIMM
el 4uCIIOM U M300pakaTh HATypajbHbIE YKMCIIa TOYKAMHU HAa KOOPAMHATHOMN (YUCIOBOM)
MIPSMOM.

Boimonuate  apudmMernueckue — OEHCTBUSA € HATYPAJIbHBIMU — YHCIIAMH,
C OOBIKHOBEHHBIMU JIPOOSIMU B MIPOCTEUIITUX CITyYasix.

BhITONHATH MPOBEPKY, MPUKUIKY pesyibTaTa

BbIuuciIeHUN. OKPYIJISATh HATypalbHBIC YHCTIA.
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Pemenue TekcTOBBIX 32124

Pemarp TekcToBble 3amaud  apUPMETHUUECKUM CHOCOOOM M € TOMOIIBIO
OpPTraHHW30BaHHOTO KOHEYHOTO 1epedopa BCceX BO3MOKHBIX BAPUAHTOB.

Pemate 3amaum, cogeprkaniue 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIMUUHBI: CKOPOCTH,
BpEMsI, PACCTOSIHHE, LIEHA, KOJIMYECTBO, CTOMMOCTb.

Hcnonb30BaTh KpaTKUE 3alUCH, CXEMbl, TaOJIWIbl, OOO3HAUEHUS] NpPU PELICHUU

3amay. [loap30BaThCsi OCHOBHBIMU €IMHULAMU M3MEPEHUS: II€Hbl, MAaccChl,

paccTosiHus,
BPEMEHU, CKOPOCTH, BbIPAXKATh OJHU €IMHULIBI BETUYUHBI Yepe3 JIpYTHE.

W3Bnekatrb, aHaIM3UpOBaTh, OLIEHUWBATh HH(OPMALNIO, TPEACTABICHHYIO
B Ta0nuue, Ha cTo0YaTOM AuarpaMme, HHTEPIPETHPOBATH MPEACTABICHHBIE JTAHHbIE,
MCII0JIB30BaTh JIAHHBIE IIPU PELICHUU 3a]a4.

Harasignas reomerpus
[Tonp30BaThCA r€OMETPUUECKUMU MOHATUSAMU: TOYKA, IPsIMasi, OTPE30K, JIyd, yIod,
MHOT'OYTOJIbHUK, OKPYKHOCTb, KPYT.
[IpuBoauTh mpUMEpPHI OOBEKTOB OKPYXKAIOMIETO MHpa, HUMEIOMUX (GopMy
M3YYEHHBIX TEOMETPUICCKUX UTYP.
Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYKD C yIJIaMHU: BEpPIIMHA CTOPOHA,
C MHOTOYTOJbHUKAMHU: YI0JI, BEpIINHA, CTOPOHA, AHAroHallb, C OKPY>KHOCTBIO: painyC,
IUaMeTp, UEHTP.
N300pakath u3ydeHHbIE TeOMETpUIeCKre (PUTyphl HA HETMHOBAHHOW U KJIETYATOU
OyMare ¢ MOMOIIIBIO IUPKYJISI ¥ THHEHKH.
Haxonuth mAJMHBI OTPE3KOB HEMOCPEACTBEHHBIM HW3MEPEHHEM C TMOMOIUIBIO
JIMHEWKU, CTPOUTH OTPE3KU 3aJaHHOM JUIMHBI, CTPOUTh OKPYKHOCTb 3aIaHHOTO
paauyca.
Hcnonp30BaTh CBOMCTBA CTOPOH U YTJIOB NPSIMOYTOJbHUKA, KBajpaTa s UX
MIOCTPOCHMUSI, BEBIYUCIICHUS TJIOIIAIN U IEPUMETPA.
Boeruucnare nepumeTp U miomaab KBajapara, IpsiMOyToIbHUKA, (PUTYP, COCTABICHHBIX
U3 NMPSIMOYTOJIBHUKOB, B TOM uncie GUryp, n300pakeHHBIX Ha KiIeT4aTol Oymare.
[Tonb30BaTbCcsi OCHOBHBIMH ~METPUYECKUMH  E€AUHUIAMUA W3MEPEHUS  JIJTUHBI,
IJIOIA/IA; BBIPAYKATh OJTHUA €IMHUIIBI BEJIMYMHBI YEPE3 JIPYTHE.
PacnosnaBath mapatenenunes,, Ky0, UCIONH30BaTh TEPMHUHOJIOTHIO: BEPIINHA,
pedpo rpaHb, U3MEPEHUS, HAXOAUTh U3MEPEHUS NapajieNenuneaa, Kyoa.
Beruncnare  o0beM KyOa, mMmapajmienenuresa MO0  3aJlaHHBIM — U3MEPEHHSIM,
MOJIB30BAThCS €AMHUIIAMU U3MEPEHUS 00beMa.
Pemate HecnoxkHble 3aJaull  HAa U3MEPEHHUE T'€OMETPUYECKUX  BEJIMYUH
B MPAKTUYECKUX CUTYALIUSIX.

[IpeameTHBIC pE3yJbTAaThl OCBOCHHUS MPOTPAMMBI Y4€OHOTO Kypca K KOHILY
oOydeHus B 6 kJjacce.

Yucaa v BIYMCICHUS
3HaTh W TIOHMMAaThb TEPMUHBI, CBA3aHHBIE C pa3IMYHBIMU BHUAAMH YHUCEIN
U croco0aMu UX 3alUCH, MEePEeXOaUTh (€CIH 3TO BO3MOXKHO) OT OAHOU (POpMBI 3amUCH
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YuCia K IpyTOu.
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CpaBHUBAaTh U YHOPSAOYMBATH IE€JIbIE YKCIA, OOBIKHOBEHHBIE U JIECSITUYHBIC
JpoOu, CpaBHUBATH YUCJIA OJTHOTO M Pa3HbIX 3HAKOB.

BoinonHsTh, coueTast yCTHbIE M TUCbMEHHBIE TPUEMbI, apu(METUYECKHUE TEUCTBUS
C HAaTypaJIbHBIMU W TEIBIMH YUCJIaMH, OOBIKHOBCHHBIMU U JIECATHUYHBIMHU JIPOOSMH,
MOJIO)KUTEIbHBIMU U OTPULIATEIIbHBIMUA YHUCIIAMU.

BpluncnaTh 3HAYEHUsT YUCIOBBIX BBIPAKEHUM, BBINOJIHATH NPUKUIKY U OLEHKY
pe3yibTara BBIYMCICHUM, BBINOJHATh MPEOOPA30BAHUS YHUCIOBBIX BBIPAXKEHUM
Ha OCHOBE CBOMCTB apu(METUUCCKUX JEHCTBUIA.

COOTHOCUTH TOYKY Ha KOOPJWHATHOW MPSAMOM C COOTBETCTBYIOIIMM €M YUCIOM
1 M300pa)xkaTh YUCJIa TOUKAMU Ha KOOPJIMHATHOU MPSAMOM, HAXOUTh MOJTYJIb YHCIIA.

COOTHOCUTH TOYKH B MPSAMOYTOJIBHOW CHCTEME KOOPAMHAT C KOOPAUHATAMH 3TOU
TOYKH.

OKpyTaSATH 1ETbIC YUCHTA U JECATUIHBIC TPOOH, HAXOAUTH MPUOTMHKCHUS YHCET.

YuciaoBble 1 OyKBeHHbIE BbIPAKeHUS

[lonumars W ynoTpeOsATH TEPMUHBI, CBA3aHHBIE C 3alMChIO CTENEHU YHUCIA,
HaxXoAMTh KBagpaT M KyO uuCIa, BBIYMCIATH 3HAUYEHUS YHUCIOBBIX BBIPAKEHUH,
COJEpIKAIINX CTETICHU.

ITonb30BaTbCsd NpHU3HAKAMM JACIMMOCTH, pPacKiIaAblBaThb HATypajbHbIE 4YHCIIA
Ha IPOCThIE MHOKUTEIH.

[Tonp3oBaThCs MacITaOOM, COCTABIIATH IPOMOPLIMHA U OTHOLICHHUS.

Hcnonb3oBaTh OYKBbI A 0003HAUEHHS YHUCEN MPU 3aMUCH MaTeMaTHYEeCKUX
BBIPAKEHU, COCTaBIATh OYKBEHHBIC BBIpaKEHUS U (HOPMYJIbI, HAXOAUTh 3HAUCHUS
OyKBEHHBIX BBIPA)KEHUH, OCYILLECTBIISISI HEOOXOAUMBIE IMOACTAHOBKU U IIPE0Opa30BaHUS.

Haxo1uTh HEen3BECTHBIM KOMIIOHEHT PaBEHCTBA.

Peienue TekcToBbBIX 32124

Petiath MHOTOIIArOBBIE TEKCTOBBIE 33/1a4l ApU(PMETHUUECKUM CITIOCOOOM.

Pemats 3amauu, cBs3aHHBIE C OTHOLIEHHWEM, MPOMOPLUUOHAIBHOCTHIO BEJIMYMH,
MPOIICHTAMHU, PeIaTh TPU OCHOBHBIE 3a/1a4u HA JPOOU U MPOIEHTHI.

Pemats 3amaum, comepxaniue 3aBUCUMOCTHU, CBSI3bIBAIOIINE BETUYUHBI: CKOPOCTh,
BpeMsl, pacCTOsSIHHME, II€Ha, KOJMYECTBO, CTOMMOCTb, IPOU3BOJUTEIBHOCTh, BpEMS,
oO0bemMa pabOThl, HCHONB3Ys apuPMETHUECKHUE JACHCTBUS, OIEHKY, IPUKHUJKY,
MOJIb30BATHCS EAMHULIAMYU U3MEPEHUS COOTBETCTBYIOIIUX BEIUYMH.

CocTaBnsTh OYKBEHHBIE BRIPAKEHUS 110 YCIOBHUIO 3a/1a4H.

W3Bnekars wuHGOpMaALUIO, TMPEACTABICHHYIO B TalOiMulax, Ha JMHEHHOMH,
CTOJIOUATON WJIM KPYTOBOM JuarpamMmax, MHTEPIPETUPOBATH MPECTABICHHBIC JaHHEIE,
HCII0JIb30BaTh JaHHBIE MIPU PEIICHUH 3a]1a4.

[IpencraBiste HHGOPMALIMIO C TIOMOIIBIO TAOJHIL, IMHEWHOW U CTOJI0YATOM TuarpaMm.

HarusaHas reomerpus

[TpyBoauTh mNpUMEpPhl OOBEKTOB OKpPYXAIOUWIEro MuUpa, HMeHuXx Gopmy
U3YYEHHBIX T€OMETPUUYECKUX ITUIOCKUX U MPOCTPAHCTBEHHBIX (PUTYp, MPUMEPHI PaBHBIX
Y CUMMETPHUYHBIX QUTyD.



aboua aMMma aremaruka. 5-9 xiacce! (0a 7| e
Pabouyas mporpamma | Marematuka. 5—9 xnaccel (0a30BBIH YPOBEHD

N300paxarb ¢ MOMOIIBIO LUPKYJIS, JIUHEUKH, TPAHCHIOPTUPA HAa HEITMHOBAHHOM
U KJIeT4yaTol Oymare M3y4eHHbIE IUIOCKHE TeOMETpUYecKre (GUryphl U KOH(PUTYpalny,
CUMMETPUYHbIE QUTYPBHI.

[Tonb30BaThCs TEOMETPUUECKUMH MOHATHUSMHU: PABEHCTBO (UTYp, CUMMETpUS,
WCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3AHHYKD C CUMMETPUEH: OCh CHUMMETPHH, LIEHTP
CUMMETPUH.

HaxoguTte BeNMUYMHBI yIJIOB M3MEPEHHEM C TNOMOIIBID TPAHCIIOPTHUPA, CTPOUTH
yIJIbl 33JJaHHOW BEJIMYMHBI, I0JIb30BATHCS NPU PEIIEHWH 3aJad IPagyCHOM MEpou
YIJIOB, PACIIO3HABATh HA YEPTEkKAX OCTPBIN, IPSAMOM, Pa3BEPHYTHIN U TYNOM YIJIbI.

Bpruucnares  uiMHY  JIOMaHOW, NI€PUMETP MHOTOYTOJBHHKA, IIOJb30BATHCS
€AUHULAMU W3MEPEHUs JUIMHBI, BBIPAXKATh OJHU €IVWHHIBI U3MEPEHUS [UIMHBI 4Yepes
IpyrHe.

Haxomute, ncnone3ys 4epreKHbIE WHCTPYMEHTBI, PACCTOSIHUA: MEXAY ABYMS
TOYKAaMH, OT TOYKHU JI0 IPSIMOM, JUIMHY ITyTH HAa KBAJIPaTHOM CETKE.

BoruucnaTs minomans Guryp, COCTaBICHHBIX U3 MPSMOYTOJIbHUKOB, UCTIOIb30BATh
pazOueHue Ha  NOPSAMOYIOJIbHUKM, HA  paBHBIE burypel,  J0OCTpanBaHUE
70 TPSMOYIOJIbHUKA, IIOJIb30BATHCA OCHOBHBIMM E€IMHULIAMM W3MEpPEHHMs IUIOLIAMH,
BBIpaXKaTh OJAHU €AUHULIBI U3MEPEHUS IIOIIAAN Yepe3 APYTHE.

Pacno3HaBaTh Ha MOAENAX U H300paXEHUSIX NUPAMUIY, KOHYC, LWJIMHID,
HCI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, peOpO, rpaHb, OCHOBAHUE, PA3BEPTKA.

N300pakath Ha KiieT4yaTol Oymare npsMOYTOJIbHBIN MapaljiesienuIes.

Boruncnsate 00beM MpSMOYTOJBHOTO Mapajuiefienunena, KyOa, MOJIb30BaThCA
OCHOBHBIMU €JIMHUIIAMU U3MEPEHUS 00beMa;

Pemare HecnoxHbIE 3agauM  Ha HAXOXKJICHHE TIE€OMETPUYECKUX BEIUYUH
B MPAKTUYECKUX CUTYaLIHSIX.
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TEMATHUYECKOE IINTAHUPOBAHHUE

5 KUIACC
Haumenosanwue pasgena |Kommuectso OcHoBHOE OCHOBHBIE BUJIBI I€ATEIHHOCTH O0YYAIOIIHUXCS
(Temnl) Kypca 4acoB COJIEp)KaHUE
HatypasnbHble yucna. 43 Hecarnunas YuraTh, 3alIUCHIBATH, CPABHMUBATh HATYPAJIbHBIC YHCIIA;

JIeCcTBUA C HATYpAIbHBIMU
YuCcIaMu

CHUCTEMA CUMCIICHMUS.
Psn matypanpHbIX
YUCE.
Harypanbnsbii psa.
Yucno 0.
Harypanbnpie uncna
Ha KOOPJAUHATHOMU
IIPSAMOM.

CpaBHeHnue,
OKpYTJIEHHE

HATypaJIbHBIX YUCETL.

Apudmernueckue
JIEUCTBUSA

C HaTypaJIbHBIMH
yuciiamu. CBOMCTBA
HYJISI TIPU CIIOKEHUU
1 YMHOKCHUH,
CBOICTBA €IUHHUIIBI
IPU YMHOKCHHH.

NnpeaIaraTb U 00CyKIaTh COCOOBI YIIOPSJOUMBAHUS YHUCEIL.
MN300paxkaTh KOOPAMHATHYIO IIPSAMYIO, 0TMEYATh YHCIIA
TOYKaMH Ha KOOPJWHATHOW MPAMON, HAXOAUTH KOOPAUHATHI
TOYKHU.

HccienoBarhs cBOMCTBA HATYPAJIBHOTO psiaa, unces 0 u 1
IIPU CJIIO)KEHUU U YMHOKECHUHU.

Hcnonb30BaTh NPaBUIIO OKPYTJICHUS HATyPAJIBHBIX YUCEN.
BoInoHATH apuMeTHYeCKHEe 1eiCTBUA C HATYPAJIbHBIMU
YHUCJIAMH, BBIYMCJISATh 3HAYEHUS YUCIOBBIX BBIPAXKEHUI

co ckoOkamu 1 0e3 CKOOOK.

3anuchIBaTh NPOU3BEICHNUE B BUJE CTECIICHU, YUTATH
CTENIEHU, MCII0JIb30BAaTh TEPMHHOJIOTUI0 (OCHOBAHHE,
[IOKA3aTellb), BBIYUCIAATH 3HAYECHUS CTCIICHEN.

BbINOJIHATH NPUKUAKY U OLEHKY 3HAYCHUN YUCIIOBBIX
BBIPAKEHUM, MPeJIaraTh U NPUMEHSITh IPHeMbI IPOBEPKH
BBIYMCIICHHM.

Hcnonb3oBaTh NPpH BEIYUCICHHUAX [IEPEMECTUTENBHOE

Y COYETATEIBHOE CBOMCTBA CIIOKEHUSI U YMHOKECHUS,
pacrpenenuTeNbHOE CBOMCTBO YMHOKEHHUS; (POPMY/IMPOBATH
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ITepemecturenbHOE U NPUMEHSITH MPaBUJa IpeoOpa3oBaHUs YUCIOBBIX

M COYEeTaTEeIIbHOE BBIpaKEHUI Ha OCHOBE CBOMCTB apu(PMETHUECKUX JICUCTBUH.
cBoOlCTBa ciiokeHus: | HMccaenoBaTh YMCIOBBIC 3aKOHOMEPHOCTH, BHIIBUT'ATh

Y YMHOXCHUA, U 000CHOBBIBATH I'MIIOTE3bI, GOPMYJIUPOBATH 0000 1ICHUSA
pacrpenenuTeNbHOe | M BBIBOJBI 0 PE3yJIbTaTaM MPOBEICHHOTO UCCIEI0BAHMUS.
CBOKCTBO @opMyJHPOBATL  ONpedeJeHUs  JICIUTENsT U
YMHOKEHHSI. KpPaTHOTO, HA3bIBATh JCIUTEIN W KPATHBIC YHCIA;
Jenurenn pacmo3HaBaTb IIPOCTbIE H  COCTaBHBIE  YHCIIA;

Y KpaTHBIE YHUCIIA, bopmyanposarn

Pa3JI0KEHUE YnCia U NPUMEHATh NPU3ZHAKH JEIMMOCTH Ha 2, 3, 5, 9, 10;

Ha MHO>XUTEJIH. NMPUMEHATH AJTOPUTM PA3JIOKEHUS YHCIIA HA TPOCTHIE
Henenue MHOXHUTEJIN; HAXOAUTh OCTATKH OT JACJICHUS U HEMOJIHOE

C OCTAaTKOM. YaCTHOE.

[Tpocteie u Pacno3HaBaTh UCTHUHHBIE U JIOKHBIE BHICKA3bIBAHUS
COCTAaBHBIEC YHUCJIA. 0 HaTypaJbHbBIX YUCJIAX, IPUBOAUTH PUMeEPHI

[Ipr3sHaku Y KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAHUSA 1 OTPUIIAHUS
JNETMMOCTH Ha 2, 5, BBICKA3bIBAHUM O CBOMCTBAX HATYPAIbHBIX YUCET.

10, 3, 9. KoncTpynpoBath MaTeMaTH4ecKue MPeai0KeHUs
Crenenb C ITIOMOILBIO CBSA30K «W», «UIIU», KECIH. .., TO...».

C HaTypaJbHbIM Pemath TeKCTOBBIC 3a/1a4u apUPMETHIECKUM CITOCOOOM,
MMOKA3aTEeIIEM. HCMO0JIb30BAaTh 3ABUCMMOCTH MEX/y BEIUYMHAMHU (CKOPOCTb,
Yucnossie BpeMsl, paCCTOSIHUE; 1IeHa, KOJIMYeCTBO, CTOUMOCTD U JIP.):
BBIpaKEHUS, AHAJU3UPOBATH U OCMBICJIMBATH TEKCT 3aJ]a4H,

MOPSIAOK ICHCTBUIM. nepegopMyTUPOBATH YCIOBHUE, M3BJIEKATH HEOOXOIUMBIC
Pemenne TEKCTOBBIX | JTaHHBIE, yCTAHABJIMBATH 3aBUCUMOCTH MEKy BETUUYMHAMU,
3a7a4 Ha BCE CTPOMTD JIOTUYECKYIO LIETIOYKY PACCYKICHUM.
aprupMeTHIECKUE MoaeanpoBaThb X0/ PEUICHHS 3a1a4H C TIOMOIIBIO PUCYHKA,
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JICHCTBUS,
Ha IBWKCHUE
Y MIOKYTIKH

CXEMBI, TaOJIULIBL.

IIpuBoauTh, pa3doupaTh, OLEHUBATH PA3JIMYHbIC PELICHUS,
3aIIMCHU PEIICHUM TEKCTOBBIX 3a4a4.

Kpuruyecku oneHMBATH NOJyYEHHBIN PE3YJIbTAT,
OCYLIECTBJATH CAMOKOHTPOJIb, IPOBEPSISI OTBET

Ha COOTBETCTBHE YCIOBUIO, HAXOAUTH OIINOKH.

Pemats 3a7a4u ¢ moMoI1IbIO Tepedopa Bcex BO3MOKHBIX
BAPUAHTOB.

3HAKOMMTBCS ¢ MCTOPUEH pa3BUTHA apU(PMETUKU

Harnmannast reomerpusi.
JIvHUM Ha WIOCKOCTH

12

Touka, npsmas,
OTPE30K, JIyY.
JlomaHas.
N3mepenue nimHbl
OTpe3Ka,
METPUYECKHUE
€JIMHUIIBI
W3MEPEHUS JIJTUHBI.

OKpy>KHOCTb U KPYT.

[IpakTnueckas
pabota
«ITocTpoenue yzopa
U3 OKPYKHOCTEN.
VYrod. [psmon,
OCTPBIH, TYIIOH

Y Pa3BEPHYTHIN
yrusl. I3mMepenue

Pacno3naBaTth Ha yepTekax, pUCyHKaX, ONMCHIBATh,
UCIIOJIb3YS TEPMHUHOJIOTHIO, U M300PakKATh C IOMOIIBIO
YEPTEKHBIX UHCTPYMEHTOB: TOUKY, MPAMYIO, OTPE30K, JIyY,
yTOJ1, JIOMaHYI0, OKPYHOCTb.

Pacno3HaBaTh, NPUBOAUTH NPUMEPBI OOBEKTOB PEATBHOTO
MHUpa, UMErOIUX (GOpMy U3yYCHHBIX (PUTYP, OLIEHUBATH UX
JIMHEWHBIE Pa3MEPBI.

Hcnoab30BaTh JIMHENKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI
JUTSl IOCTPOEHHUSI M1 U3MEPEHUS: M3MEPATH JIJIMHY OTPE3Ka,
BEJIMYMHY YIJia; CTPOUTh OTPE30K 3aJaHHOM JUIMHBI, YTOJ,
3aIaHHOU BEJIMYMHBI; OTKJIAABIBATH LIUPKYJIEM pPaBHbIC
OTPE3KH, CTPOMTH OKPYKHOCTb 3aJJaHHOTO paJunyca.
N306paxkath KOHGUTYpAIIUU TEOMETPUIECKUX DUTYD

U3 OTPE3KOB, OKPY>KHOCTEMN, MX YaCTEW HA HEJIMHOBAHHOW

U KJIETYaTON OyMmare; mpeajiarathb, ONMUCbIBaTh U 00CYK/IaTh
CIoCco0bI, AJITOPUTMbI ITOCTPOEHUS.

Pacno3naBaTh U M1300paxaTh Ha HEJIMHOBAaHHOM
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YTJIOB.
[IpakTnueckas
pabota
«ITocTpoenue
YIJIOB»

U KJIeTYaTol Oymare nmpsiMou, OCTPBIH, TYIION, pa3BEePHYTHIN
YIJIbl; CPABHUBATD YTJIbL.

Bb1uncjasiTh JUIMHBI OTPE3KOB, JIOMAHbIX.

IloHuMaTh U MCNIOJIB30BATH NIPH PELIEHUM 3a/1a4
3aBHCUMOCTH MEX]ly €IMHUIIAMH METPUYECKON CUCTEMBI
Mep; 3HAKOMHUTBCH C HEMETPUUECKUMU CUCTEMAMU MED;
BbIPAXKATH JUVIMHY B PA3JIMYHBIX €AUHULIAX U3MEPEHUSL.
HccaenoBarh Gurypsl 1 KOHQUTypaLMH, UCTIONb3YS

U (POBBIE peCypChl

OOBIKHOBEHHBIE TPOOH

48

Hpo6s. [IpaBuiibHbIC
1 HETIPaBUJIHHBIC
npobu. OCHOBHOE
CBOMCTBO JIpoOHU.
CpaBHeHue mpooeii.
Crnoxenue

U BEIYUTAHUE
OOBIKHOBEHHBIX
npobeii. CmenianHas
IpoOb. YMHOXECHHUE
U JIeJICHHE
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTtHbIe JpOOH.
Pemenue
TEKCTOBBIX
coJIepIKaIInuX
npoOu. OCHOBHBIE

3ajad4,

MopeaupoBaTthb B rpadrueckoii, mpeaMeTHon hopme,

C IIOMOUIBIO KOMITbIOTEPA MOHATHS U CBOWCTBA, CBSI3aHHbIE

C OOBIKHOBEHHO IPOOBIO.

Yurarh M 3aNMCLIBATH, CPABHUBATH OOBIKHOBEHHBIE ApO0OH,
npeaaratb, 000CHOBBIBATBH M 00CYKIATH CIIOCOOBI
YIOPSAIOYUBAHUS APOOEH.

N3006paxkaTh 0OOBIKHOBEHHBIE TPOOU TOUKAMHU

Ha KOOPJAMHATHOU NPSIMON; HCIOJIb30BAaTh KOOPIUHATHYIO
OpSIMYIO JIJIs1 CpaBHEHUs JpoOeit.

D®opMyIHPOBaATH, 3ANIUCHIBATH € MOMOIIbLIO 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHO Ip0o0OH; MCIO0JIb30BATh OCHOBHOE
CBOMCTBO 1po0OHU JUIsl COKpaIEHUsl JpoOei U MpUBEICHUS
IpoOu K HOBOMY 3HAMEHATEIO.

IIpeacTaBiasiTh CMEMIaHHYIO IPOOb B BUIC HETPABWILHON

Y BBIIETISATH LEIYI0 YacTh YUCIa U3 HEMPABWIBHOU JPOOH.
BeinosHATL apudMeTHyecKue AelCTBUS

C OOBIKHOBEHHBIMU JAPOOSIMU; MPUMEHATH CBOICTBA
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3a/1a4M Ha JIPOOH.
[Ipumenenue OykB
JUIS 3aITUCH
MaTeMaTHYECKUX
BBIPAXKECHUU

Y MPEIOKECHU N

apu(METHICCKUX JSHCTBUIN IS pallHOHATN3aIHH
BBIYHCJICHUM.

BbINOJHATH NPUKUAKY U OLEHKY PE3yJIbTaTa BIUUCICHUI;
npeaiaraTb 1 NPUMEHSITh MPUeMbl POBEPKHU BLIUUCICHUI.
IIpoBoauTH HCCIET0BAHUS CBONCTB ApOOEH, ONUpPasiCh

Ha YUCJIOBBIC SKCIIEPUMEHTHI (B TOM YHUCJIE C TTIOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh UCTHUHHEBIC U JIOKHBIC BBICKA3bIBAHUS

0 JIpo0sIX, MPUBOAUTH NMPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPUIIAHUS BBICKa3bIBAHUMU.

Pemath TeKCTOBBIE 3a/1auH, COACPIKAIIIUE IPOOHBIC JIaHHBIE,
Y 337a4¥ Ha HAXO0XKJICHUE YaCTH 1€JIOT0 U 1IEJ0I0 MO €ro
YaCTH; BBISIBJSATh UX CXOJACTBA U Pa3JIN4usl.
MoaeanpoBaThb X0 PEUICHHS 33/1a4M C TIOMOIIBIO PUCYHKA,
CXEMBI, TAOJIUIIBI.

IIpuBoauTh, pa3zdouparb, OLEHUBATDH PA3JTUYHBIC PEIICHNUS,
3aIlMCH PEIICHUI TEKCTOBBIX 33/1a4.

Kpurnyecku ouieHUBATH MOJYUYCHHBIN pe3ybTar,
OCYIIECTBIISITh CAMOKOHTPOJIb, IPOBEPSIST OTBET

Ha COOTBETCTBHUE YCJIOBUIO, HAXOAUTH OIIUOKH.
3HAKOMUTBHCS ¢ UCTOPHEH Pa3BUTHS apU(PMETUKH

Harnannas reomerpusi.
MHOroyroinsHUKu

10

MHOroyroiabHUKH.
YeTplpexyroibHUK,
MPSIMOYTOJIBHUK,
KBaJpar.
[TpakTueckas

OnucbiBaTh, MCMOJIb3YSI TEPMHHOJIOTHIO, H300PaKATH

C IOMOILBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJIEMPOBATh U3 OyMaru MHOTOYTOJIbHUKU.

IIpuBoauThH NpuMepbI 00BEKTOB PeaTHLHOIO MUPA, UMEIOIINX
(dbopMy MHOTOYTOJIbHUKA, TPSIMOYTOJIbHHAKA, KBAaIpara,
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pabora
«IToctpoenue
IIPSIMOYTOJIbHUKA

C 3aJIaHHBIMH
CTOpOHAMH

Ha HEJIMHOBAHHOU
Oymarey.
TpeyronapHuK.
ITmomans

U IIEpUMETP
MIPSAMOYTOJIBHUKA U
MHOT'OyTOJIbHUKOB,
COCTaBJICHHBIX U3
IIPSIMOYTOJIBHUKOB,
€AMHULBI
U3MEPEHUs
TUJIOILAH.
Ilepumerp
MHOI'OYTOJIbHUKA

TPEYTOJbHUKA, OEHUBATh UX JIMHEIHBIE pa3MEPBI.
BeryucasiTb: neEpuMeETp TPEYTrOIbHUKA, IPSIMOYTOJIbHUKA,
MHOTI'OYT'OJIbHUKA; IIOIIA/lb PSIMOYTOJIbHUKA, KBaApaTa.
HN300pamxaTh OCTPOYTOJIbHBIC, IPSIMOYTOJBHBIC

Y TyHIOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTth Ha HETMHOBAHHOW M KJIeTYaTOM Oymare KBajpaT

Y PSMOYTOJIBHUK C 33JIaHHBIMU JIJIMHAMU CTOPOH.
HccaenoBath cBOMCTBA IPAMOYTOJIBHUKA, KBAApaTa IIyTEM
AKCIIEPUMEHTA, HAOJIIOICHUSI, U3MEPEHMS], MOJEIUPOBAHNUS;
CpaBHMBATh CBOMCTBA KBaJpaTa U NPsIMOYTOJIbHHUKA.
KoHcTpynpoBarh MaTeMaTH4ecKHUe MPeII0KEeHU

C TIOMOIIIBIO CBSI30K «HEKOTOPBINY, «JTF000I.
Pacno3HaBaTh NCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 MHOTOYT'OJIbHUKAX, IPUBOAUTH MPUMeEPbI

Y KOHTPHPHUMEPBHIL.

HccaenoBaTh 3aBUCHUMOCTD TUIOLIAIN KBAJIpaTa OT JIJIMHbI
€ro CTOPOHBL.

Hcnoab3oBaTh CBOMCTBA KBAAPATHOW CETKHU JUIsl TOCTPOCHHUS
¢buryp; pa3douBaTh NPSIMOYTOJBLHUK HA KBAJPATHI,
TPEYTOJIbHUKU; COCTABJATH QUTYPBI U3 KBAJIPaTOB

U TOpSAMOYTOJbHUKOB M HAaXOOUTh WX IUIOUIAJb,
pa30uBaTh QUIypbl Ha MPSAMOYTOJIBHUKUA W KBaApPaThl U
HaXOJUTh UX IUIOLIA/b.

BeipaxkaTrs  BeIMUYMHY IUIOIIAAM B Pa3jIMYHBIX
€IUHULAX W3MEPEHUs METPUYECKOM CHUCTEMBI MeEp,
MOHUMAThH

" HCNO0JIb30BaTh

3aBUCHMOCTH MCIKOY
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MCTPHUUCCKUMHU CAMHUIIAMHU U3MCPCHUA TIJIOIAAHN.
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3HAKOMUTHCS ¢ MPUMEPAMM NPUMEHEHUsI TUIOIAIN
Y TIEpUMETPA B MPAKTUYECKUX CUTYaIIHSIX.

Pemarts 3agaum u3 peanbHOU KU3HU, NPeAIaraTh

U 00CY:KIaTh pa3jindHbIe CIIOCOObI PEIICHUS

3a/1a4

[lecatuunbie 1podu

38

JlecaTuuHas 3anuch
npooeii. CpaBHeHME
JIECATHIHBIX
Ipooei.

JleicTBuUs

C JCCATUIHBIMU
TPOOSIMHU.
Okpyrienue
JIECATHYHBIX
pooeit.

PelieHne TeKCTOBBIX
3a/1a4, CoAepIKaIINX
npoou. OCHOBHBIC
3a/1a4u Ha JIpoou

IIpeacraBiasiTh 1eCATUYHYIO IpOOb B BII€ OOBIKHOBEHHOM,
YUTATh U 3aNIMCHIBATH, CPABHUBATH JICCITUUHBIC IpOOH,
npeaiaratb, 000CHOBBIBATH U 00CYKIATh CIIOCOOBI
YIOPSIAOUUBAHUS IECATUUHBIX JPOOEH.

N300paxkarth necsaTHYHbIE IPOOH TOUKAMHU HA KOOPJIMHATHON
IPSMOM.

BbIABJAATH CXOCTBA U PA3JIUYHUSA NPABUIT apUPMETUUECKUX
JNEUCTBUM C HATYPaJIbHBIMU YUCIAMU U AECATUYHBIMU
IpOOSIMH, OOBSCHITH UX.

BoInosHATH apudMeTHIECKUE TSUCTBUSA C ISCATUIHBIMU
IpoOsSMU; BHIMOJHATH NPUKHUIKY U OI[EHKY Pe3yJibTara
BBIYMCIICHUM.

IIpuMenaTn CBOMCTBA apupMEeTUIECKUX
JNEVCTBUH ISl pallMOHAJIM3ALIMY BEIYUCICHUN.

IIpyMeHSTH NPABUJIO OKPYTIJIEHUS JIECATUUHBIX IPOOCH.
IIpoBoauTh  HCCIEAOBAHMSI  CBOWCTB  JIECATHUYHBIX
npoOeii, onupasch Ha YKMCIOBBIE SKCIEPUMEHTHI (B TOM
qucie

C IOMOIIIbIO KOMIIBIOTEPA), BBIABUTATH TMIIOTE3bI

U TIPUBOAMTH UX OOOCHOBAHUSI.

Pacno3HaBaTh UCTUHHBIEC U JIOKHBIE BHICKA3bIBAHUS

0 IpO0SX, MPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHMS 1 OTPUIIAHUS BHICKA3bIBAHMIA.
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Pemarh TekCTOBBIE 3a7aUH, COAEpIKAIINE JPOOHBIE TaHHBIE,
Y Ha HAXOXJECHHUE YaCTU LEJI0ro U LEJIOro Mo €ro 4YacTH;
BBIAIBJISITH UX CXO/ACTBA U PA3JIN4YMA.

MopeanpoBaTh X0/ peLIEHUs 3a/1a4u C TOMOUIbIO PUCYHKA,
CXEMBI, TAOJIHIIBI.

IIpuBoguTh, pa3dupaTh, OLEHUBATDH PA3JINYHBIE PELICHUS,
3aMMCH PEUIEHUI TEKCTOBBIX 3a/1a4.

OnepupoBath APOOHBIMU YUCITIAMH B PEATIbHBIX KU3HEHHBIX
CUTyaLUsIX.

KpuTnuecku oneHuBaTh MOJYyYEHHBIN pe3yJibTar,
OCYLIECTBJISITH CAMOKOHTPOJIb, IPOBEPSIST OTBET

Ha COOTBETCTBUE YCIIOBUIO, HAXOAUTDH OILIMOKH.
3HAKOMUTBCS € HCTOPHUEH Pa3BUTHUS apUPMETHKU

Harnsagnas reometpus. 9 MHOTrOrpaHHHUKH. Pacno3HaBaTh Ha yepTeKax, pUCYHKAX, B OKPYKAKOIEM
Tena u Gpurypsl N3o6paxenune MHpe TIPSMOYTOJIbHBIN TTapalIeNIeHIe 1, KyoO,
B IIPOCTPAHCTBE MHOTOI'PAaHHUKOB. MHOT'OTPaHHUKH, OMUCHIBATH, UCII0JIb3Ysl TEPMHHOJIOTHIO,
Monpenu OLIEHUBATH JIMHEHHBIC Pa3MEPHL.
MIPOCTPAHCTBEHHBIX IIpuBoaAUTH NPUMeEPBI OOBEKTOB PEATHHOTO MUPA, UMEIOIITUX
Teq. (hopMy MHOTOrpaHHUKA, MPSIMOYTOJILHOTO Mapajuielienunea,
[IpssMOyTONbHBIN KyoOa.
napajuiejenumnes, HN3o00pakaTh Ky0 Ha KJleT4yaToi Oymare.

KyO. Pa3Beptku kyOa | HMceiienoBath cBoiicTBa Ky0a, IpSIMOYTOJIBHOTO

U TIapajuiesienuIea. | napaieienurnena, MHOTOrpaHHUKOB, UCIIONb3YsI MOJEIH.
[IpakTnueckas PacnosnaBaTh M n300paxaTh pa3BepTKH KyoOa

pabota «Pa3BepTka U Tapajuiesenumesa.

KyOa». MopeaunpoBath Ky0 U napajuiefenumnes u3 Oymaru u npoyux
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O6neM kyOa,
MPSIMOYTOIBHOTO
napasienenumneia

MaTepuajoB, 00bSICHIATH CIOCO0 MOJICIUPOBAHMS.
Haxoauth u3mepeHus, BBIYUCIATH II0IAh TOBEPXHOCTH;
00BeM Ky0a, MPSIMOYTOJIBLHOTO TapaJIICIICITHITC/IA;
HCCIeA0BaTh 3aBUCMMOCTB 00heMa Ky0a OT JJIMHBI €T0
pedpa, BBIIBUTATH U 000CHOBBIBATH THIIOTE3Y.
HaouronaTh ¥ NPOBOAUTH AaHAJIOTUHM MEXKTY TIOHSITHIMHU
IJIOIIAIM U 00beMa, IEpUMETpa U TIJIOIIAIA TOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIOJKHBIE BHICKA3bIBAHUS

0 MHOTOTPaHHHUKAX, MPUBOAUTH MPUMeEPbI U KOHTPIIPHUMEPBHI,
CTPOMTH BbICKA3BIBAHUS U OTPUIIAHUS BHICKA3bIBAHHIA.
Pemiatb 3aga4m 13 pealbHON KU3HU

[ToBTOpEeHUE 1 00001IEHNE

10

IloBTOpEHME
OCHOBHBIX TTOHSATHUH
1 METOJIOB Kypca

5 kiacca,
00001IeHNEe 3HAHMI

BbruncasTh 3HaYEHHS BBIPAXKECHUM, COAEPHKALIUX
HaTypaJibHbI€ YuCIla, OOBIKHOBEHHBIE U IECATUUHBIE 1pO0H,
BBITOJHATH PEOOPa30BAHMSI YUCEIL.

Bei0upaTth crioco0 cpaBHEHUs YUCEI, BBIYMCIICHUH,
NPUMEHATH CBOMCTBA apu(pMETHUECKHUX JACUCTBUN

JUTSL pAlIMOHAIM3aLMY BEIYMCIICHUM.

OcyuecTBJIATh CAMOKOHTPOJIb BBIITOIHAEMBIX AEHCTBUM
¥ CaMOIIPOBEPKY Pe3yJIbTaTa BEIYMCICHUN.

Pemathb 3a1a4M U3 peanbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMA Ul PELICHUS 3a/1a4 U3 IPYTIuX
y4eOHBIX MPEAMETOB.

Pemiats 3a1aun pa3HbIMH CI0CO0aAMH, CPABHUBATH CIIOCOOBI
pELICHNUS 33/1a4, BBIOMPATh PAllMOHAIBHBIN CIIOCO0

OBILEE KOJIMYECTBO
JACOB I10
[TPOTPAMME

170
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cko0ok. OkpyrieHue
HATypaJIbHBIX YUCEI.
Jlenurenu u KpaTHbIE
YHCJIa; HanOOJIbIITHN
oOIIHii NeTnuTelh

Y HaMEHbIIIEe
o011iee KpaTHOE.
JlenuMocTh CyMMBI
Y IPOU3BE/ICHMUSI.
[enenune

C OCTaTKOM.
Pemenne TekcToBBIX
3a1a4y

6 KJIACC
HaunmeHnoBanue KonnuecTBo OcHoBHOE OcCHOBHBIE BUJIBI JICATEIILHOCTH 00YUYaOIINXCs
paznena (TeMbl) 4acoB coJiepKaHue
Kypca
HarypanbHsbie uncia 30 Apudmernueckue BobinosHsaTh apudpMeTndecKue JeMCTBUSA C MHOTO3HAYHBIMU
JICUCTBUS HaTypaJbHBIMU YUCJIAMHU, HAXOAUTh 3HAYEHUS YHUCITIOBBIX
C MHOT'O3HAYHBIMU BBIPKEHHI CO CKOOKaMU 1 0€3 CKOOOK; BHIYMCJISITH
HaTypaJbHBIMU 3HAYEHHUS BBIPAKCHUH, COAEPKAIIUX CTCTICHHU.
yuciaaMu. YucioBsle | BbINOJIHATH NPUKHAKY M OIEHKY 3HAYCHUIN YHCIOBBIX
BBIPAXKEHUSI, BBIPQYKCHU I, MPUMEHATH NMPUEMbI POBEPKH pPE3yJibTaTa.
MOPSAJIOK JICMCTBU, HUcnoab30BaTh NPU BBIYUCJIEHUAX TIEPEMECTUTEIIHLHOE
HCIIOJIb30BAHUE Y COYeTaTEeIbHOE CBOMCTBA CJIIOKEHUSI 1 YMHOKECHMUS,

pacrpeeIuTeIbHOe CBOMCTBO YMHOKEHHUS

OTHOCHUTEJIFHO CIIOKEHHUS, CBOMCTBA apu(PMETHUECKHUX
JICUCTBUM.

HccaenoBaTh 4KCiIOBbIE 3aKOHOMEPHOCTH, TPOBOAUTH
YHCJIOBBIE YKCIIEPUMEHTHI, BBIIBUTATh H 000CHOBBIBAThH
THNOTE3bI.

@opmMyIHPOBATH ONpeaeIeHusl JEIUTENS U KPaTHOTO,
HanOOJIBIIETO OOIET0 AEIUTES U HAUMEHBIIIETO OOIIETO
KpPaTHOT'0, MPOCTOTO ¥ COCTABHOT'O YKCEI; UCIIOJIH30BATh 3TH
MTOHSATHSI TIPH PEIICHUH 3a]1a4.

IIpuMeHsATH aJrOpUTMbI BBIUUCICHUS HAUOOJBIIETO 00IIEro
JEUTENS U HAMMEHBIIIEro 00IIero KPaTHOTO JIBYX YUCET,
QITOPUTM PA3TIOKECHHS YHUCIIa HA TIPOCTHIE MHOKUTEITH.
HccnexoBaTh yCioBuUs ASIMMOCTU Ha 4 U 6.

HccaenoBaThb, 00CyK1aTh, (hOPMYJIHPOBATH
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1 000CHOBBIBATH BBIBOJI O YCTHOCTH CYMMBI, IIPOU3BEICHUS:
JIBYX YETHBIX YHCEJ, IBYX HEYCTHBIX YUCIIC, YETHOTO

Y HEYETHOTO YHCEIL.

HccaenoBars cBOMCTBA ASIMMOCTH CYyMMBI U IPOU3BEICHUS
qrCell.

IIpuBoaMTHL MPUMeEPHI YKCEN C 3aIaHHBIMH CBOHCTBAMH,
pacno3HaBaTh BepHbIe H HEBEPHbIE YTBEPIKICHHS

0 CBOWCTBAX YHCEJI, OMPOBEPraTh HCBEPHBIC YTBEPIKICHUS

C TIOMOTITLI0 KOHTPIIPHUMEPOB.

KoHcTpyupoBaTh MaTeMaTHYeCKHE MPeNT0KeHUSsT

C TIOMOTIIBIO CBSI30K «W», «WJIH», «ECIH. .., TO...».

PemiaTh TEKCTOBBIC 33/1a4H, BKIFOUYAOIINAEC TTOHATHUS
JCIIMMOCTH, apU(PMETHICCKUM CITOCOOOM, UCTIOJIb30BaTh
repedop BCeX BO3MOKHBIX BAPHUAHTOB.

MopaeanpoBaTh X0 pEIISHUS 3a/1a4i C TIOMOIILIO PUCYHKA,
CXEMBI, TaOJIHIIBI.

IIpuBoauTh, pa3ouparb, OLEHNBATH PA3INIHBIC PEIICHUS,
3aIKMCH PENICHUI TEKCTOBBIX 3aJ1a4.

KpuTHYecKH OLeHMBATD MMOJTYYCHHBIN pe3ysIbTaT, HaXOAUTh
OIUOKH, OCYIIECTBIISTh CAMOKOHTPOJIb, TIPOBEPSISI OTBET

Ha COOTBETCTBHE YCIIOBHIO

Harnsgnas reomerpus.
[IpsiMbI€ HA MIIOCKOCTH

7 [IepnienaukynsipHbIE
psIMbIE.
[TapannensHble
psIMbIE.
Paccrostnue mexny

Pacno3HaBaTh Ha yepTekax, pUCYHKax Cilydau B3aUMHOIO
PacMoJIOKEHUS JBYX MPAMBIX.

N300paxkaTh ¢ NOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOU U KJIETYATOU Oymare JBe MepeceKaromuecs
npsIMbIE, BE MapajlieNIbHbIE MPAMbBIE, CTPOUTH MPSMYIO,
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JBYMS TOUKAMH,
OT TOYKH JI0 MPSIMOM,
JUIMHA MapuipyTa

Ha KBaJpPAaTHOM CETKE

NEPIEHANKYJISIPHYIO JTaHHOU.

IIpuBoauTH NpUMeEPHI NAPAIIIEITBHOCTH

U MEPIEHAUKYIJISIPHOCTH MPAMBIX B IIPOCTPAHCTBE.
PacniozHaBaTh B MHOTOYTI'OJIBHUKAX IIEPIICHIUKYIISIPHBIC

U IIapaJuIeIIbHBIE CTOPOHBI.

MN300paxkaTh MHOTOYTOJIBHUKY C MApAJUICIIbHBIMU,
NEPIEHAUKYJIIPHBIMU CTOPOHAMM.

Haxoaurh paccTosiHUE MEXAY ABYMs TOYKAMU, OT TOYKH
110 TIPSIMOM, UIMHY IIyTU Ha KBAaJIPAaTHOU CETKE, B TOM YHUCIIE
UCIIOJIb3Ysl LIU(PPOBBIE PECYPCHI

J{pobu

32

OOBIKHOBEHHAS
JpoOb, OCHOBHOE
CBOMCTBO 1po0H,
COKpalnieHue 1po0eil.
CpaBHeHue

U YIIOPSI0YMBAHUC
TpoOei.
JlecsiTiuHBIe TPOOH
U METpHYecKas
cCUCTEMA Mep.
Apudmernueckue
JEUCTBUS

C OOBIKHOBEHHBIMU
U IECATUIHBIMHU
JPOOSIMHU.
OTtHo1IEHNKE.

CpaBHUBATH U YHOPSIA0YMBATH JIpoOH, BLIOMPATH CIIOCO0
CpaBHEHHUS APOOE.

IIpeacraBasaTh qecaTUUHbBIC IPOOU B BUJE OOBIKHOBEHHBIX
npo0Oeit 1 OOBIKHOBEHHBIE B BUE JIECATUYHBIX, HCMO0Jb30BATh
IKBHBAJIEHTHbIE MPeACTABJIEHUSs TPOOHBIX YUCEN MPU UX
CpPaBHEHHH, PU BHIUUCIICHUSIX.

Hcnoan3oBath necaruynbie 1poOu Mpu Npeodpa3zoBaHUuU
BEJINYMH B METPUYECKON CUCTEME MEP.

BoInosHATH apuMeTHYecKue 1eHCTBUS

C OOBIKHOBEHHBIMH U JIECATUYHBIMU JAPOOSIMHU.

BopruucasiTh 3HaU€HUS BBIPAXKEHUIM, COAEPKAIINX
OOBIKHOBEHHBIE U IECITHYHBIE IPOOH, BBITIOHSTH
npeodpazoBaHust 1poOeli, BLIOUPATH CNOCO0, IPUMEHSATH
cBoiicTBa apu(pMETUYECKUX JCHCTBUHN IS palliOHAIU3AIUN
BBIYMCIICHUM.

CocTaBiasTh OTHOILICHUS U IPONOPIUU, HAXOAUTH
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Jlenenue B 1TaHHOM
OTHOIIIEHUH.
Macmra0,
MIPOTIOPIIUSL.
[TonsTre npouexTa.
Brruncienne
MPOLICHTA

OT BEJIMUMHBI

U BEJIMYUHBI 110 €€
MPOLICHTY.

Pemenne TekcToBBIX
3a/1a4, Co/iepKaIlux
JIpOoOU U MPOLEHTHI.
[IpakTrueckas
pabota «OTHOIIEHHE
JUTMHBI OKPY>KHOCTH
K €€ IUAMETPY»

OTHOIIEHUE BEJIUYHH, JEIUTh BEJIMUMHY B JaHHOM
OTHOIICHUH.

HaxoauTh 3KCNepUMEHTAJIbHBIM IIyTeM OTHOIIICHUE JJIUHBI
OKPYKHOCTH K €€ THaMETpYy.

HNuTepnpernpoBarh MacmTad Kak OTHOILLIEHHWE BETMYMH,
HAXOAMTh MacIITad IiaHa, KapThl U BEIYUCIISITH PACCTOSHUSA,
UCIIOJIb3Ys MacIITao.

OO0BSACHATD, UTO TAKOE MPOLEHT, YIIOTPEOIATH 000POTHI peun
CO CJIOBOM «IIPOLIEHTY.

BoipakaTh npoI1eHTHI B Ipo0sSX U ApoOU B MPOIEHTAX,
OTHOIIICHHE JIBYX BEJIMYMH B IIPOIICHTAX.

BpIyMCasiTh TNPOUEHT OT 4YUCIAa W YUCIO IO €ro
npoieHty. OKpyriasitb IpoOW W TMPOIEHTHI, HAXOIUTh
npUOTMKEHUS YUCET.

PemaTh 3aga4um Ha 4acTH, IPOLEHTHI, MPOTIOPLIUH,

Ha HaxoXxJAeHue ApoOu (IIPOLIEHTa) OT BEIMYUHBI U BEIMYUHBI
o ee Jipoou (TIPOIIEeHTY ), IPOOH (MPOIIEHTA), KOTOPHIN
COCTAaBJISIET OJHA BEJIMYMHA OT IPYroM.

IIpuBoauTh, pa3déupaTh, OLEHUBATH PA3JIMYHbIC PELICHUS,
3aMKuCcH pelIeHri TeKCTOBBIX 3a/1ay.

N3BaexaTs nHGOpMANMIO U3 TaOIUIl U TUAarpaMM,
UHTEPIPETUPOBATH TAOJUYHBIEC JAHHBIE, ONIPEAEIAThH
HauOoJbIIee U HAMMEHbIIIEE U3 MPEICTABICHHBIX JaHHBIX

HarusinHas reometpus.
CummeTpus

OceBast cuMMeTpHSL.
LlenTpanbHas

Pacno3naBaTh Ha yepTekKax U U300pAKEHUAX, H300PAKATH
OT PYKH, CTPOUTH C TIOMOIIBI0 HHCTPYMEHTOB (PUTYPY
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CUMMETPHUSL.
[Toctpoenue
CUMMETPUYHBIX
uryp.
[IpakTrueckas
pabota «OceBas
CUMMETPUS.
Cummerpus

B [IPOCTPAHCTBE

(OTpe30K, TOMaHyI0, TPEYTOJIbHUK, MPSIMOYTOJIbHUK,
OKPY>KHOCTbh), CHAMMETPUYHYIO TaHHOW OTHOCUTEIIHHO
PAMOU, TOYKH.

Haxoauth npuMepbl CHMMETPHUH B OKPY>KAIOIIEM MUPE.
MopeaunpoBathb u3 Oymaru se GuUrypbl, CAMMETPUYHbIE
OTHOCHUTEJILHO MPSIMOil; KOHCTPYHUPOBATH T€OMETPUUECKHUE
KOH(UTYpallMK, UCTIOJIb3YysI CBOMCTBO CUMMETPHUH, B TOM
YHCJIe C TOMOIIBIO IU(PPOBBIX PECYPCOB.

HccaenoBatb CBOMCTBA  M3YyYEHHBIX duryp,
CBSI3aHHBIC C CHUMMETPHUEH, HUCHOJB3Yysl HKCIEPUMEHT,
Ha0JII0/IeHKEe, MOICIIMPOBAHNUE.

O06ocHOBBIBATD, OIIPOBEPrarThb c IIOMOILBIO
KOHTPIIPUMEPOB YTBEPKJICHUSI O CUMMETPUHU (HUTYD

Bripaxkenust ¢ OykBaMu

[Ipumenenue OykB
JUIS 3aIUCH
MaTEMaTUYECKUX
BBIPAKECHUM

Y NIPEJUII0KEHUM.
bykBennsie
BBIPAKECHUS

Y YMCJIOBBIE
MOJICTAHOBKH.
bykBeHHbIE
pPaBEHCTBa,
HAXOXKJECHUE

Hcnoan3oBaTh OyKBBI sl 0003HAUEHUS YHCEIT, IPH 3aITUCU
MaTE€MaTUYECKUX YTBEPKIECHUMN, COCTABIIATh OyKBEHHbBIE
BBIPAKEHHUSI 110 YCIOBUIO 3aa4H.

HccaenoBarh HECIIOKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
UCMOJIb30BaTh OYKBBI ISl MX 3aIHCH.

BbrunciasaTh 4rcioBoe 3HaueHUE OyKBEHHOT'O BhIPAKEHUS
MIPH 33JaHHBIX 3HAYEHUAX OYKB.

3anuceiBaTh (OPMYJIbI: IEPUMETPA U IUIOIIAIN
MPSMOYTOJIbHUKA, KBAJIpaTa; JJIMHBI OKPYKHOCTH, IJIOIIAI1
KpYyTa; BBINOJHATH BIYUCJIEHHUS 110 3TUM (hopMyJiaM.
CocraBiasith (pOpMYJIbl, BBIPAKAIOLIUE 3aBUCUMOCTH MEXKTY
BEJIMYMHAMU: CKOPOCTb, BPEMSI, PACCTOSIHUE; LIEHA,
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HEU3BECTHOTO KOJIMYECTBO, CTOMMOCTD; POU3BOIUTEIBHOCTD, BpeMs, 00beM
KOMITOHEHTA. pabOoThI; BBIMOJIHATH BEIYMCIICHUS 110 3TUM (OpMYyJIaMm.
DopMybl HaxoauThs HEU3BECTHBIN KOMIOHEHT apu(hMETHYECKOTO
JNEUCTBUS
Harnsannas reomerpusi. 14 YeTpIpexyrojibHUK, N3006paxkaTh Ha HETMHOBAHHOM U KJIETYAaTON Oymare
Ourypsl Ha MIOCKOCTH IPUMEPHI C MCTOJIb30BAHUEM YEPTEKHBIX HTHCTPYMEHTOB
YETHIPEXYTOJIBHUKOB. | YETBIPEXYTOJIbHUKH C 3aIaHHBIMU CBOMCTBAMH:
[IpssMOyTONBHUK, C mapajuieIbHbIMU, MEPIICHIUKYISIPHBIMU, PABHBIMU

KBaJIpaT: CBOMCTBA
CTOPOH, YTJIOB,
JIMaroHaJieH.
N3mepenue yrios.
Bunarsr
TPEYTOJIBbHUKOB.
[Tepumerp
MHOTOYTOJIbHUKA.
[Tnomans Gurypsl.
DopMyJibl
nepuMeTpa

Y TUTOIIAU
PSIMOYTOJIbHHKA.
[TpubnmxenHoe
VM3MEpPEHUE TTONIAIN
duryp.
[IpakTnueckas

CTOpOHaMHU, MPSAMBIMU YTIIAMHU U Ap., PABHOOEIPEHHBIN
TPEYTrOJbHUK.

IIpenyarats U 00CyKAaTh CIOCO0BI, AJITOPUTMBI
MOCTPOCHHSI.

HccaenoBath, UCTIONB3YS HKCIIEPUMEHT, HA0JIOICHHE,
MOJICJINPOBAHUE, CBOMCTBA MIPSIMOYTOJIbHUKA, KBAJIpaTa,
pa30uBaTh HAa TPEYTOJILHUKH.

O00CHOBBIBATH, ONIPOBEPraTh C NOMOIIbIO KOHTPIIPUMEPOB
YTBEPKJICHUS O IPSIMOYTOJIbHUKE, KBaJIpaTe, pacno3HaBaTh
BEpPHBIE U HEBEPHBIE YTBEPKIACHUS.

N3mepsaTh U CTPOUTH C IOMOIIBIO TPAHCIIOPTUPA YIJIBI,

B TOM YHUCJIE B MHOT'OYT'OJIbHUKE, CPABHUBATD YIJIbL;
pacmno3HaBaThb OCTpPbIC, IPSMbIE, TYIIbIE, PA3BEPHYTHIE YTJIbI.
PacnozHaBaTh, H300pakaTh OCTPOYTOJIBHBIN,
PSIMOYTOJIbHBIH, TYNOYTOJIbHBIN, paBHOOEAPEHHBIH,
PAaBHOCTOPOHHUM TPEYTOJIbHUKHU.

BbruncjasiTb nepuMeETp MHOTOYTOJIbHUKA, IJIOIIAIb
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pabota «ILomans
KpyTa»

MHOT'OYTOJIbHUKA pa30MeHNEeM Ha MPSIMOYTOJIbHUKH,

Ha paBHbIE (QUTYpPBHI, HCIOIL30BaTh  METPHUYECKUE
€IMHUIBI U3MEPEHUS JJIMHBI U TTOIIAIH.

Hcnonb3oBaTh NpudIAMKEHHOE U3MEPEHUe JINH

u () NENI(S7 Ha KJIETYaTOH Oymare,
NPUOIIDKEHHOE HW3MEPEHHUE JIMHBI OKPY)KHOCTH,
IJIONIaM Kpyra

[looXXuTENBHBIE
Y OTPULIATENBHBIE YUCTIA

40

Llenpie yncna.
Mopnyis yucia,
reoMeTpuyecKas
HMHTEpIIpeTalns
MonyJisa. YucnoBsie
MIPOMEKYTKH.
[TonoxxurtenbHbie

U OTpHUIIATENIbHBIC
qyycia.

CpaBHeHue
MTOJI0KUTEIIBbHBIX

U OTpUIIATETBHBIX
YHCell.
ApudmeTrndeckue
JIEUCTBUS

c
MIOJIOKUTEIbHBIMU
U OTpHUIATEIbHBIMU
YHCIaMH.

Pemenne

IIpuBOAUTH NPUMeEPHI UCIIOJIB30BAHNS B PEATBHOMN )KU3HU
IIOJIOXKUTEIIBHBIX U OTPULIATENILHBIX YUCEIL.

N300paxkaTth 1e1ble YKCIIa, TOJ0KUTETbHBIE

Y OTPULIATENBHBIE YMCIIA TOYKAMHU HA YUCIIOBOU MPAMO,
HCIO0JI30BAaTh YHCJIOBYIO NPSAMYIO JJIsI CDABHEHHUS YHCEIL.
IIpumMeHsATH IpaBUJIa CPAaBHEHUS, YHOPAAOYUBATD LIEIIbIE
YuCia; HAXOAUTh MOAYJIb YUCJIA.

D®opMyJIHPOBATH NPABUJIA BEIYUCICHUS C
ITOJIOKATENIBHBIMU U OTPULIATEIIBHBIMY YHCIIAMHU, HAXOAUTH
3HAYEeHHs YHCIIOBBIX BBIPAKEHUH, CONEPKAIINX JCHCTBUS
C TIOJIOXKUTEIIbHBIMHA M OTPULIATEIIbHBIMHA YHACIIAMU.
IIpyMeHSATH CBOMCTBA CIIOKEHUS U YMHOKXEHHUS

11 TpeoOpa3oBaHusl CyMM U MTPOU3BEIECHUN
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TCKCTOBbBIX 3aJa4
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[IpeacraBieHne JaHHBIX 6 [IpssMmoyronbHas OO0BSICHATH U MJLUTICTPUPOBATH MOHATHE IIPSIMOYTOJIBHOM
cucTeMa KOOpJIUHAT CHUCTEMBI KOOPAMHAT HA IJIOCKOCTH, UCIIOJIb30BATh
HAa IJIOCKOCTH. TEPMHUHOJIOTHIO; CTPOUTH HA KOOPAUHATHOU MJIOCKOCTH
KoopaunaTel TOUkH TOYKHU U (UTYPHI 110 33JJaHHBIM KOOpJUHATAM, HAXOAUTh
Ha IJIOCKOCTH, KOOPJMHATHI TOYEK.
abcuucca Yurtath cTOI0UATHIE U KPYTOBBIE TUATPAMMBIL;
Y OpJIMHATA. HHTEPHPETUPOBATH JIAHHBIC; CTPOUTH CTOJIOYATHIC
Cronbuatsie JMarpaMMpl.
U KpyT'OBBIE Hcnoab3oBaTs HHPOPMALHIO, IIPEICTABICHHYIO
JarpaMMBl. B Ta0JIMIIax, HA IMarpaMmax Jijisl peleHus: TEKCTOBBIX 3a7a4
[IpakTnueckas Y 3371a4 U3 pealIbHOW KU3HU
pabora «Iloctpoenue
IUarpaMm».
Pemienune TekcTOBBIX
3a/1a4, CoAepKaImnX
JAHHBIE,
IIPEICTABIICHHBIE
B Ta0IMIIaX
Y Ha JuarpaMmax
Harnsannas reomerpus. 9 [IpsamoyronbHbI Pacno3naBaTh Ha yepTexkax, pUCYHKax, ONMCHIBATH
@urypsl B IPOCTPAHCTBE napajuienenunes, MUPAMUY, TPU3MY, HUJIUH]IP, KOHYC, 1Iap, H300paxaTh UX

KyO, mpu3ma,
nupaMuja, KOHyC,
WIAHID, [1ap

u cdepa.
N3obpakenue

OT PYKH, MOJIEJTHPOBATH U3 OyMaru, miacTUINHA, TPOBOJIOKH
u JIp.

I[IpuBoauTh NpuMepbl 00BEKTOB OKPYKAIOIIETO MUPA,
UMEOIIMX (OPMbI Ha3BaHHBIX TEJl.

Hcnonb30BaTh TEPMUHOJIOTHIO: BEPILIMHA, PeOPO, TPaHb,
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IIPOCTPAHCTBEHHBIX
dburyp. [Ipumepsr
pa3BepTOK
MHOTOT'PaHHHKOB,
IIUJIMHIpA U KOHYCa.
[IpaxkTnueckas
pabota «Co3znanue

1Y ()1 (S (S
IPOCTPAHCTBEHHBIX
buryp».

[TonsiTHE 00BEMA;
SAVMHUITHI N3MEPCHHUS
oobema. O0beM
PSIMOYTOJIBHOTO
napajureenumne na,
Ky0a, popMyibl
o0bema

OCHOBAaHMeE, BHICOTA, PAINYC U JUAMETP, pa3BepTKa.
N3yuaTsb, uCronb3ys IKCIIEPUMEHT, HAOII0/IeHHEe, U3MEPEHHUE,
MOJIETUPOBAHKE, B TOM YHCJIE€ KOMITBIOTEPHOE, U OMUCHIBATH
CBOIiCTBAa HAa3BAaHHBIX TEJ, BHISIBJISATH CX0/CTBA

U pa3JIuYusi: MEXy MUPaMUJION U MPU3MOM; MEXITY
AJIUHAPOM, KOHYCOM U IIIapOM.

Pacno3naBaTh pa3BepTKH Napajviesenumnena, Kyoa, npusmsl,
UpamMubl, KOHyCa, IWIUHIPA; KOHCTPYHUPOBATH JaHHBIC
TeJa U3 Pa3BepTOK, CO3/1aBaTh X MOJICIIH.

Co3aaBaTh MO/€eJIM ITPOCTPAHCTBEHHBIX GUryp (13 Oymaru,
IIPOBOJIOKH, TUTACTUIIMHA U JIp.)

N3mepsiTh HAa MOAEJSIX: ITTUHBI peOep MHOTOTPAHHUKOB,
JTaMETp Iapa.

BoiBoauth popmyay o0bemMa IpsiMOYTOILHOTO
napajuieNenunena.

Boruncasats no popmysaam: 06beM MPSIMOYTOIHHOTO
napajienenunena, Kyoa; uCroJib30BaTh €AMHUITBI N3MEPCHHSI
00beMa; BBIYMCIATH O0BEMBI TEJ, COCTABICHHBIX U3 KyOOB,
napajijIesIeTUIeI0B; pemaTh 322491 C PEAIbHBIMU JAHHBIMU

[ToBTOpEeHue, 06001IEeH e,
CHCTEMATH3AIU

20

[ToBTOpEeHue
OCHOBHBIX IMOHSATHUH
U METOJI0B KypCOB
5 u 6 K1accoB,
000011IEHE

BoruncasiTh 3HaU€HUS BBIpAXKEHU, COAepKalIUuX
HaTypaJbHBbIE, LIEIIbIE, TOJIOXKUTEINbHBIE U OTPULIATEIIbHBIC
qKCIia, OOBIKHOBEHHBIE U AECITUYHbBIE APOOH, BHITOIHATh
peoOpa3oBaHUsI YUCEI U BBIPAKESHUM.

Bpi0upaTh c1iocod cpaBHEHHUS YHCEIL, BBIYUCICHUM,
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U CUCTEMAaTH3aIHs
3HAHWUN

NPUMEHSITh CBOMCTBA apU(METHIECKUX JEHCTBHUI

JUIS1 pallMOHAIN3AI[UY BBIYMCIIEHUM.

PemiaTe 3aga4um U3 peanbHON )KU3HU, IPUMEHATH
MaTreMaTH4YeCKHe 3HAHMSA U1 PELICHUS 3a1a4 U3 IPyrux
IPEAMETOB.

Pemars 3agaumn pa3HbIMH ClIOCO0aMH, CDABHUBATD,
BbIOMPATH COCO0OBI PEIICHUS 33aUH.

OcyuecTBJIATh CAMOKOHTPOJIb BBIITOIHAEMBIX JEHCTBUM
Y CAaMONIPOBEPKY PE3yIbTaTa BEIYMCICHUN

OBILEE KOJIMYECTBO
YACOB 110
[TPOTPAMME

170
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OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KITACCAX

INOACHUTEJIBHASA 3AIINCKA

AnreOpa sIBIsS€TCSI OJTHUM U3 OMOPHBIX KyPCOB OCHOBHOI'O OOIIEro oOpa3oBaHUS:
OHa O0ecIeurMBaeT W3y4eHUE APYTuX JUCIUIUIMH, KaK €CTECTBEHHO-HAy4YHOTO, TakK
Y TYMaHUTApPHOIO IUKJIOB, €€ OCBOCHHE HEOOXOIUMO JIsl IPOAOAKEHUS 00pa3oBaHus
U B TIOBCEAHEBHON >KM3HU. Pa3zButHe y oOydaromMxcs Hay4YHbIX MpPEICTaBICHUN
O TPOUCXOXKIACHUU U CYIIHOCTU alire0Opandeckux aOCTpakiuid, Crocode OTpaKeHUs
MaTeMaTU4YeCKOM HAayKOW SBJIGHMM M TIPOIIECCOB B MPUPOAEC U OOIIECTBE, POJU
MaTeMaTHYECKOr0 MOJCIMPOBAHUS B HAYYHOM TMO3HAHUHM W B MPAKTHKE CIIOCOOCTBYET
(GOpMUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS M KA4YeCTB MBIILIICHUs, HEOOXOIUMBIX
Ui ajanTaldd B COBpeMEHHOM mu@poBoM oOmectBe. W3yuenue anreOpbl
oOecrieynBaeT pa3BUTHE yYMEHUsI HAOJI01aTh, CPAaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATh
CBOM JIEUCTBUSI U BBIBOJBI, (pOpMyIHpoBaTh yTBepxkAcHUS. OCBOCHHE Kypca anreOpsl
o0OecrieynBaeT pPa3BUTHE JIOTUYECKOTO MBINUICHUS OOYYalOIIUXCSA: OHHU HMCIOJB3YIOT
JICAYKTUBHBIE M WMHAYKTUBHBIC pACCyXKJIEHUS, O0O0OOIIEHHE UM KOHKPETU3AIHIO,
abctparupoBanne u a”ainorutro. OOyueHue anreOpe mpenanonaraeT 3HAYUTEIbHBIN
00BEM CaMOCTOATENLHON JESITEIbHOCTH OOYYaIOIIMXCS, MOITOMY CaMOCTOSTEIhHOE
pElICHHE 3a1a4 SBIACTCS peanu3anue e TeTbHOCTHOTO MTPUHITUIA O0yYCHHUS.

B cTpykType mporpammbl y4eOHOTO Kypca «Anredpa» ajisi OCHOBHOTO OOIIETO
o0pa3oBaHUs OCHOBHOE€ MECTO 3aHHUMAIOT COJEPKATEIbHO-METOJUYECKUE JIMHUU:
«Yucna u BEIUUCICHUSD, «ANreOpandyecKre BhIPAKEHU», « Y PaBHEHHsI U HEPABEHCTBAY,
«Dynkunm». Kaxpas W3 3THX COIEPKATEIbHO-METOOUYECKUX JMHUN pPa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET U3YUYEHHUS Kypca, B3aUMOJICUCTBYS C IPYTUMU €r0 JUHUAMM.
B xoze u3ydenust yueOHOro Kypca o0ydarommumMcs TPUXOAUTCS JIOTHUYECKH PAcCyKIaTh,
UCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIM $3bIK. B CBS3M C 3TUM B mporpammy
y4eOHOro Kypca «Airedpa» BKIIOYEHbI HEKOTOPbIE OCHOBBI JIOTHKH, MIPEICTaBICHHbBIE
BO BCEX OCHOBHBIX pa3jieflax MaTeMaTH4YeCKOrO OOpa3oBaHUS M CIIOCOOCTBYIOIIHE
OBJIAJICHHUIO OOYYAIOIIMMHUCS OCHOB YHHBEPCAJIBHOTO MaTeMaTHYeCKOTO  SI3bIKa.
ConepkaTeTbHOM U CTPYKTYPHOM OCOOCHHOCTBIO YUEOHOr0 Kypca « Anredpay sBisieTCs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxxanue JUHUU «YHCIa U BBIYUCICHUS» CIYKUT OCHOBOM /ISl TaIbHEUIIIETO
M3Y4YCHUS] MAaTeMAaTHKH, CIOCOOCTBYET pAa3BUTHIO y OOYYarONIMXCS JIOTHYECKOTO
MBIIIIEHUSI, (OPMHUPOBAHUIO YMEHHUS TOJb30BATHCS AJITOPUTMAMHU, a TaKXKe
MPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX IJIsI MOBCEIHEBHON >KHU3HHU.
Pa3BuTne mOHATHS O YWCIE HA ypPOBHE OCHOBHOTO 0OIIEro 0Opa3oBaHMS CBSI3aHO
C paMOHAILHBIMU W HUPPANMOHATLHBIMU YUCIaMH, (OPMHUPOBAHUEM IPEICTABICHUN
O JICMCTBUTEIBHOM YHCJE. 3aBEpPIICHUE OCBOCHUSA YHCIOBOM JIMHUM OTHECEHO
K cpellHeMy 00111eMy 00pa3oBaHUIO.
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Copepxanue IByX aireOpandecKkux JTUHHN — «AnreOpanueckue BBIPAKEHUS
U «YpaBHCHHS W HEPABEHCTBA» CHOCOOCTBYET (OPMHUPOBAHUIO Yy OOYyUaIOUUXCS
MaTEeMaTHYeCKOTO ammapara, HEOOXOAMMOTO Ui peIIeHUs 3aJad MaTeMaTHKH,
CMEKHBIX TPEIMETOB W MPAKTHKO-OPUEHTHUPOBAHHBIX 3adad. Ha ypoBHE OCHOBHOTO
oOuiero oOpa3oBaHusd y4eOHbI Marepuan TPYNIUPYETCs BOKPYT pPaldOHAIbHBIX
BBIpaXEHU. AJnredpa JIEMOHCTPHpPYET 3HAUEHHE MAaTeMaTUKH KakK S3bIKa JJis
MOCTPOCHHUSI MaTeMaTHYEeCKHX MOJENeH, OMMCaHUs MPOIECCOB M SIBICHUN PEabHOTO
mupa. B 3amaum oOyueHus anreOpe BXOASAT TakkKe JalibHeillee pa3BUTHE
AITOPUTMHUYECKOTO MBIIIJICHHUS,, HEOOXOAUMOTO, B YacCTHOCTH, IS OCBOEHHUS Kypca
WHGOPMATUKH, U OBJIAJICHIE HABBIKAMU JIEAYKTUBHBIX paccyxaeHuil. [IpeoOpasoBanme
CUMBOJIBHBIX (POpM  CIIOCOOCTBYET pa3BUTHUIO BOOOpakKeHHUs, CIOCOOHOCTEN K
MaTeMaTUYeCKOMY TBOPYECTRY.

Conepxxanue (QyHKIMOHAIBHO-TpaUuecKol JMHUK HalleIEHO Ha TOJIyYeHHE
OOy4YaromIMMHUCS 3HaHUM O (QYHKIHUAX KaK Ba)KHEHIIEH MaTeMaTU4eCKOW MoJenu
JUISL ONKMCAaHUS M KCCIIEIOBAHUS PA3HOOOpA3HBIX NPOIECCOB U SBJICHUM B MPUPOJE
u obmiectBe. M3ydeHne mareprana CioCOOCTBYET Pa3BUTHUIO y OOYYAIOIIMXCA YMEHUS
MCIIOJIb30BaTh PA3JIMUHbIC BBIPA3UTEIIbHBIE CPEJICTBA S3bIKAa MATEMATHUKU — CIIOBECHBIE,
CUMBOJIMYECKHE, rpadrueckre, BHOCUT BKJIAJl B (JOPMUPOBAHUE NPEICTABICHUN O pPOJIU
MaTEeMaTHUKH B Pa3BUTUU ITUBUIIU3AINH U KYJIbTYPBHI.

CornacHo yueOHOMY TUTaHy B 7—9 Kiaccax u3ydaeTcsl y4eOHbIH Kypc «Anredpay,
KOTOpBIA  BKJIIOYAeT CIEAYIOLIME OCHOBHBIE pa3zenbl conepkanus: «UYwucna
U BBIYUCICHUSY, «ANTeOpandecKkne BBIPAKCHUs», «YPAaBHCHUS W HEPABEHCTBAY,
«DyHKIUN.

OOmiee YHMCIO YacoB, PEKOMEHJOBAaHHBIX JUII HM3y4eHHUs YyueOHOro Kypca
«Anredpa», — 306 gacoB: B 7 kiacce — 102 gaca (3 gaca B Henenro), B 8 Kiacce —
102 gaca (3 yaca B Hezent0), B 9 kiacce — 102 yaca (3 yaca B HEJIETIO).

COAEPKXAHUE OBYUYEHUA

7 KUIIACC
Yucaa v BIYUCICHUS

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXOA OT OJAHOM (POPMBI 3aITUCH JIpoOei
K Jpyroil. IloHsTHe palMOHAIBLHOrO YMKCIA, 3alUCh, CPABHEHHWE, YIOPSIAOYMBAHUE
palMOHANIBHBIX 4HceNl. ApupMeTHYeCKHe MEUCTBUS C pPAlMOHAIBHBIMU YHUCIAMM.
Pemenue 3a1a4 U3 peaibHOM NPAKTUKUA HA YacTH, HAa TPOOH.

CreneHp C HaTypajdbHBIM IIOKA3aTeJIeM: OIpeAeIeHHe, IpeoOpa3oBaHue
BBIPDAKEHUII HAa OCHOBE OIpEAENICHUs, 3amuch Ooyblinx yucen. [IporeHTsl, 3ammuch
MPOLIEHTOB B BHJE JApoOM W JpoOu B BHUJE MPOIEHTOB. TpH OCHOBHBIE 3ajauu
Ha IIPOLIEHTHI, pEUICHUE 3a]]a4 U3 PEAIbHON IPAKTUKH.

IIpuMeHeHne NPU3HAKOB JIEJIMMOCTH, Pa3jOKEHHE HAa MHOXKMTENIN HaTypaJjlbHBIX
YHCEI.

PeanpHble 3aBUCHUMOCTH, B TOM YHUCJE NpsAMas 1 00paTHAsi MPONOPIMOHATBHOCTH.
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AJsire0OpandyecKue BbIPAKEHUSI

[lepemMeHHbBIE, YHCIIOBOE 3HAYCHHWE BBIPAXKEHHUS C TepeMeHHOW. JlomycTumele
3HauUeHUA TEepeMeHHbIX. [IpeacTaBiieHne 3aBHCUMOCTH MEXIY BEIMYMHAMU B BHJIC
dbopmynbl. Beruucnenuss mo dopmynam. [IpeoOpasoBanue OyKBEHHBIX BBIPAKEHUM,
TOXKJIECTBEHHO PaBHBIC BBHIPAKEHMSI, MIPaBUJIa MPEeoOpPa30BaHUs CYMM U MPOU3BEACHUI,
MpaBuiIa PaCKPHITUS CKOOOK M MPUBEICHUS MOJOOHBIX CIIaraeMbIX.

CBOWCTBa CTETICHN C HATYPAJbHBIM TTOKA3aTEIIEM.

Opnownensl u MHOTOWIeHBL. CrerneHb MHorouwieHa. ClOXKeHHE, BBIYUTAHUE,
YMHOXXEHHE MHOTOWICHOB. (DOpPMYJIBI COKPAIICHHOTO YMHOXCHHsI: KBaJpaT CyMMBbI
M KBaapaT pasHocTH. DopMmyla pa3sHOCTH KBaapaToB. Pa3iiokeHHe MHOTOUYJICHOB
Ha MHOXHTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHEeHUE, KOpEHb ypaBHEHMs, IMpaBuUja MpPeoOpa3OBaHUs  ypaBHEHUS,
PAaBHOCWJIBHOCTb YPAaBHEHUM.

JluHentHoe ypaBHEHME C OJHOM NEPEMEHHOM, YMUCIO KOPHEH JIMHEUHOTO
YpPaBHEHHMS], PELICHUE JIUHEHWHBIX ypaBHEHHH. COCTaBICHHE YPABHEHHU IO YCIIOBHIO
3a7a4u. Pelienue TeKCTOBBIX 3a/1a4 ¢ IOMOILBIO YPaBHEHUM.

JIluHeliHOe ypaBHEHUE C JBYyMs INE€peMEHHbIMH U ero rpaduk. Cucrema IByX
JUHEMHBIX YPAaBHEHUH C IByMs IIEPEMEHHBIMU. PellleHne cuctemM ypaBHEHU criocooom
noACTaHOBKMU. [Ipumepsl pereHns TEKCTOBBIX 3a/1a4 C IIOMOILBIO CUCTEM YPaBHEHUM.

DyHKINH

Koopnunarta Touku Ha mpsmoil. UuCIIOBBIE NPOMEXYTKH. PaccTosiHne mexay
JIBYMSI TOYKAMU KOOPJAUHATHOM MPAMOM.

[IpssimoyronbHas cuctema koopauHat, ocu Ox u Oy. Abcuucca U opAuHaTa TOYKU
Ha KOOpAMHATHOW miockocTu. [Ipumepsl rpadukoB, 3amaHHbIX Gopmyrnamu. UteHue
rpadukoB peasibHbIX 3aBUcHUMocTel. [lonstue pynkiuu. I'paduk ¢pynkiuu. CpoiicTBa
byukiui. Jluneinas ¢yukmus, ee rpaduk. ['pabux ynkuun y = |x|. ['paduyeckoe
pelIeHNE TMHEUHBIX YPABHEHUNA U CUCTEM JIMHENHBIX YPABHEHUN.

8 KUIACC
Yucsia v BBIYUCTICHUA

KBaapatuerit kopers u3 yncina. [lonsitue 00 uppannonaibHOM uncie. Jlecaruuneie
NpUOTMKEHUST HUppalMOHANBbHBIX urcel. CBoiicTBa apu(METHUEeCKMX KBaJIpaTHBIX
KOpHEH 1 MX MPUMEHEHHE K MPeoOpa30BaHUIO YHUCIOBBIX BBIPAKEHUN U BBIUUCICHUSIM.
JleficTBUTENIbLHBIC YHCIIA.

Crenens ¢ UeIbIM NIOKa3aTelneM U ee cBoricTBa. CTaHIapTHAS 3alKCh YHCIIA.

AJiredpanyecKue BbIPaKEHHUS
KBaapaTHbIil TpexuseH, pa3joKeHHE KBaJPAaTHOTO TPEXUJeHAa HAa MHOXKHUTEIU.
Anrebpaundeckas 1poOb. OCHOBHOE CBOMCTBO anredpandeckoii npodu. CrokeHue,
BBIUMTAHHE, YyMHOXXEHME, JeJieHHe anredpanueckux ApoOeit. PamuonanbHble
BBIpAKEHUS U UX MTPEOoOpa3oBaHUE.
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YpaBHeHU U HEPAaBEHCTBA

KBanpatHoe ypaBHeHue, ¢opMylia KOpHEH KBaJpaTHOTO ypaBHEHHUA. Teopema
Buera. Pemienue ypaBHeHHM, CBOIAIIMXCA K JUHEMHBIM U KBaapaTHbIM. [Ipocrerimme
TPOOHO-paIMOHATBHBIC YPABHEHHUS.

I'paduueckas uHTEpHpeTalusi ypaBHEHUW C JABYMSI TNEPEMEHHBIMH U CHUCTEM
JIMHEWHBIX YPABHEHUM C JBYMs NepeMeHHbIMU. [IpuMepsl pelieHuss cucrem
HEJIMHEWUHBIX YPABHECHUH C IBYMS IEPEMEHHBIMU.

PelieHne TEKCTOBBIX 3aj1au alreOpandeckuM CrocoOoM.

UucnoBble HEpABEHCTBA W WX CBOWMCTBA. HepaBEeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCHJIBHOCTH HEPABEHCTB. JIMHEHBIE HEPABEHCTBA C OJHOM NepeMeHHON. CUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOU IEPEMEHHOM.

DOYyHKIUU

[Tonsitue ¢ynknuu. Ob6macTh ompeneiaeHUuss U MHOXKECTBO 3HAYEHUH (DYHKITUH.
CrnocoObl 3ajaHus (PyHKIHM.

I'padux pynkumu. Urenne cBoilcTB pyHKIMH 110 ee rpaduky. IIpumepsl rpadukos
GYHKIHH, OTpa)xaromx peajbHble IPOIECCHI.

OyHKIMK, ONMCHIBAIOIIME NPSIMYHO M OOpaTHYIO  IPONOPLUOHAIBHBIC
3aBHCHMOCTH, UX Tpaduku. Oynkimm y = x°, y = x°, y =Vx, y=|x|. ['paduueckoe
pEIICHUE YPaBHEHUI U CUCTEM YPABHECHUM.

9 KITIACC
Yuciia ¥ BBIYUCTCHUS

PanmonanpHbpie uwncna, UPpAMOHAIBHBIE YHWCIA, KOHEYHbIE M OECKOHEYHBIC
JECATUYHBIC JPOOU. MHOKECTBO JACHCTBUTENBHBIX YHCEI, ACHCTBUTEIBHBIC YUCIIA KaK
OCCKOHEUHbIE JeCATUYHbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKY
MHOKECTBOM JIEMCTBUTEIBHBIX YUCEII U KOOPJAUHATHOU MPSIMOM.

CpaBHeHUE  JCUCTBUTEIBHBIX  YHCEN, apudmMeTndeckue  JIEUCTBUS  C
JNENCTBUTEIIbHBIMU YUCIIAMHU.

Pa3smepsl  00BEKTOB  OKPYKAlOIIETO  MHpa, JUIMTEIBHOCTh  MPOIIECCOB
B OKPY’KaroIllleM MHPE.

[TpubmmkeHHOE 3HAYEHHWE BETUYHHBI, TOYHOCTH TpHOIMKeHUs. OKpyIJICHHE
yucell. [Ipuknika u OueHkKa pe3yiabTaToB BEIYMCICHUMN.

YpaBHeHUS U HEPABEHCTBA

JluneriHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOJSIIUXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUN, CBONSIIMXCS K KBaJPATHBIM.
bukBanpatHoe ypaBHeHue. IIpuMepbl pelIeHHs ypaBHEHUM TPETbEM M YETBEPTOM
CTEIICHEW Pa3JIOKEHUEM HAa MHOKHUTEIIN.

Pemenue apoOHO-pallMOHANBHBIX ypaBHEHHWH. PerieHue TEKCTOBBIX 3aaad
anredpanvyeckuM METOJIOM.
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VYpaBHeHHe c AByMsl TEpPEeMEHHBIMH W ero Trpaduk. Pemienune cucreM IBYX
JVHEWHBIX YPAaBHEHHW C JBYMs NEPEMEHHbIMH. PemieHue cucreMm IByX ypaBHEHHM,
OIHO M3 KOTOpbIX JIMHEWHOE, a Jpyroe — BTOpod creneHu. ['paduueckas
MHTEPIIPETAlNs CUCTEMBI YPABHEHNUN C IBYMS IEPEMEHHBIMH.

Pemenue  TEkCTOBBIX  3adady  anreOpanvyeckuMm

cnocobom. UncnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne nuHENWHBIX HEPABEHCTB C OJHOM IepeMeHHON. Pemenune cucrem
JMHEMHBIX HEPABEHCTB ¢ OJIHOM nepeMeHHol. KBagpaTHbele HepaBeHcTBa. ['paduyeckas
VHTEPIPETALNsl HEPABEHCTB U CHCTEM HEPABEHCTB C JIBYMs IIEPEMEHHBIMU.

DOYyHKIUU
KBagparuunas dyukmus, ee rpaguk u cBoictsa. [lapabomna, koopArHATHI BEPITUHBI
napadoJibl, 0Cb CHAMMETPUHU MMapadoIbl. .
Ipapukn  ¢ymxmmit: y = kx, y= kx+b, y= _, y= x°,y = VX, y = |«],
X
Y UX CBOWCTBA.

YucsoBblie MOCJI€10BATEILHOCTH U IPOTPECCUU

[IoHdaTHEe YHCIIOBOM  MOCIEAOBATENBHOCTH. 3aJlaHHE  IOCIEA0BATEIbHOCTH
pEKyppeHTHOM dhopmMyIioit u (hopmyIioit n-ro wieHa.

Apudmernueckass U reoMerpuueckas mnporpeccur. Dopmynbl n-TO  YJI€HA
apu(PpMETUIECKON 1 T€OMETPUUECKON MTPOTPECCHl, CYMMBI IIEPBBIX /1 YJICHOB.

N3o0pakenne wieHOB apruMETHUIECKON B TEOMETPUIECKON MPOTPECCUidl TOUKaMHU
Ha KOOPJAMHATHOM TUIOCKOCTH. JIMHEMHBIH M SKCIOHEHUUAIbHBIN pocT. CIOXKHbBIE
IIPOLIEHTHI.

INPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHble pe3yabTaThl OCBOCHHUS HPOTrpaMMbl Y4eOHOro Kypca «Ajredpa»
K KOHIly 00y4eHus B 7 Kjacce.

Yucaa v BBIYMCICHUSA

BrInonHsTh, coueTasi yCTHbIE M TUCbMEHHBIE TPUEMbI, apu(METUYECKHUE TEUCTBUS
C pallMOHAJIbHBIMU YHCIAMHU.

HaxoauTs 3Ha4eHHs YUCIOBBIX BRIPAXKEHUMN, IPUMEHSTHh pa3HOOOpa3Hble CIIOCOOBI
U TIpUEMbI BHIYMCIICHUS 3HAUYEHUI APOOHBIX BRIPAXKECHUMN, COAECPKAIIUX OOBIKHOBEHHBIE
U JIECATUYHBIE APOOH.

[lepexoauTe OT OmHOM (OPMBI 3alUCH YHUCEN K Jpyroil (mpeoOpa3oBHIBAThH
AECSITUYHYIO JApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH
B OECKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHUBaTh M  yHOPSAJOYMBATH PpPalMOHAIbHBIC

yucia. OKpyrisaTh Yyucia.

BbINONHATS NPUKHUIKY W OLEHKY pe3yJibTaTa BbIYMCICHUN, OLIEHKY 3HAYEHUMN
YUCJIOBBIX BBIPAKEHHUI. BBIMONHATE JEHUCTBUS CO CTENEHSMU C HaTypallbHbIMU
MOKa3aTeNSIMHU.
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HpI/IMCHHTB IMPHU3HAKN JCJIMMOCTH, PA3JIOKCHHUC HAa MHOXKHWUTCIIM HATypPaJIbHBIX
YHCCII.

Pemars [MPAKTUKO-OPUCHTUPOBAHHBIC 3d4Ja4H, CBA3AHHBIC C OTHOIICHUCM
BCJIMYHH, IMpONoOpUHHUOHAJIbBHOCTBIO BCJINYMH, IMpoLCHTaMU, HHTCPIPCTUPOBATH
pPE3yJIbTaTbl PCHICHUA 3add4 C Y4YCTOM OFpaHH‘IGHI/If/’I, CBSI3aHHBIX CO CBOMCTBaMU
pacCMaTpuBaCMbIX 0OBEKTOB.

AuredOpanyecKkue BbIpaKeHUs

Hcnonp3oBaTh anreOpandecKyr0 TEPMHHOJIOTHIO W CHUMBOJHMKY, NMPUMEHSATH €€
B IIPOIIECCE OCBOCHMS Y4eOHOTO MaTepuaia.

Haxomuth 3HaueHWs OYKBEHHBIX BBIPOKCHHA TIPH 3aJaHHBIX 3HAYCHHIX
MEPEMEHHBIX.

BreimonHsATe mpeoOpa3oBaHus 1EJIOT0 BBIPAXCHHS B MHOTOWICH IMPUBEIACHHEM
MOTIO0HBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BrImoHIT YMHOKEHHE OJTHOWICHA HA MHOTOYJIEH U MHOTOWICHAa HA MHOTOYJICH,
MPUMEHSATH (HOPMYJIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCyIIecTBIIATh Pa3IOKCHUE MHOTOWICHOB Ha MHOXHUTEIIH C TIOMOIIBIO BBIHECECHUS
3a CKOOKHM OOIIEr0 MHOXUTENs, TPYNIUPOBKHA CJaraeMmblX, NpUMEHEeHus (opmyn
COKPAIICHHOTO YMHOKCHHSI.

[IpumensiTh mpeoOpa3oBaHWs MHOTOWICHOB JUIS PEIICHUS pPa3jMYHbIX 3a/1ad
U3 MaTeMAaTHKH, CMEXHBIX TIPEIMETOB, U3 PEATbHON MTPAKTUKH.

Hcnonp30BaTh  CBOWMCTBA  CTENCHEW C  HATYpPabHBIMH  ITOKA3aTEISIMU
JUTSI IpeoOpa3oBaHusl BBIPAKEHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHElHBIE ypaBHEHHS C OJHOW IIEPEMEHHOW, IPUMEHSS IpPaBUJIA
IIepexo1a OT UCXOJHOIO0 YPABHEHHUsI K PAaBHOCUIBHOMY eMy. lIpoBepsTs, ABnseTcs
YUCJI0 KOPHEM YPaBHEHUS.

[IpumeHnsaTh rpaduyeckue METOJbl NPH PELICHWH JIMHEWHBIX YPAaBHEHHM U HUX
CUCTEM.

[TonOupaTh nmpuMepsl Nap YUCeN, SABISIOIMIUXCS PEIICHUEM JIUHEHHOr0 ypaBHEHUS
C ABYMs IIEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTU TpadUK JMHEWHOTO YpPaBHEHHS C ABYMS
NEPEMEHHBIMH, MOJIb3YACh TpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemare cucreMsl IBYX JIMHEHHBIX YPaBHEHUW C JIBYMsS IIEPEMEHHBIMH, B TOM
quclie rpapuyecku.

CocTraBnaTe 1 pemiaTh JUHEWHOE YPAaBHEHUE WM CUCTEMY JIMHEWHBIX YPABHEHHM
[0 YCJOBHUIO 3a/lauyd, HWHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJa4M
IIOJIyYEHHBIN PE3YJIbTAaT.

DYyHKIUU

N3o00paxaTh Ha KOOPJAWHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJAMHATaM, JIy4Hd, OTPE3KH, HWHTEpPBaJbl, 3alUCHIBATh YMUCIOBBIE MPOMEKYTKHU
Ha ajareOpanyeckoMm si3bIKeE.
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OTtmedaTh B KOOPAWHATHOW IUJIOCKOCTH TOYKM IO 33JaHHBIM KOOpAMHATAaM,
CTpOUTH rpapuky TuHEHHBIX QyHKIMA. CTpouts rpaduk GpyHKIuU y = |x|.

OnuceiBaTh ¢ MOMOIIBIO (PYHKINN U3BECTHBIE 3aBUCHMOCTH MEXKIY BETUYUHAMU:
CKOpPOCTh, BpEMs, PacCTOsSHUE, IIeHa, KOJUYECTBO, CTOUMOCTH, MPOU3BOAUTEIHHOCTS,
BpeMsi, 00beM paboTHI.

HaxoauTts 3HaueHue (PYHKIMH 110 3HAYCHHUIO €€ apryMEHTA.

[Tonumate rpaduueckuid cnoco® TNpeAcTaBiIeHUS W aHanu3a WHOOpPMaINH,
U3BJIEKaTh M WHTEPIPETHPOBATh WHPOPMAIMI0 U3 TPAPHUKOB pealbHBIX IMPOIECCOB
Y 3aBUCHMOCTEM.

[IpeameTHbIe pe3yJbTaThl OCBOCHHUS MPOTpaMMbl y4eOHOro Kypca K KOHILY
oOyueHnus B 8 kiacce.

YucJa 1 BBIYMCJIEHUA

Hcnonb30BaTh HayajdbHBIE MPEICTABICHHUS O MHOMXECTBE JICMCTBUTEIBHBIX YHCEN
JUISL CPaBHEHMS, OKPYTJEHUS W BBIYUCICHUHN, W300pa)xaTh JEWCTBUTEIBHBIC YHCIIA
TOYKaMHU Ha KOOPAWHATHON IIPSMOM.

[IpumeHsTs TOHATHE apU(PMETUUECKOTO KBAJPATHOTO KOPHSA, HAXOJUTh
KBaJpaTHbIE KOPHH, HWCMOJB3Ys MpPU HEOOXOJAUMOCTH KaJbKYJATOP, BBIMNOJHATH
npeoOpa3oBaHus BBIPAKCHHUM, COACPKAIMX KBaJApaTHBIC KOPHH, MCIIOIb3Ys CBOMCTBA
KOpHEW.

Hcnonb3oBaTh 3anucu OOJBIINX U MAJIBIX YUCEN C MOMOIIBIO JECATUYHBIX ApoOei
u crerneHei yucna 10.

AuiredpanyecKue BbIPaKEHHUS

[IprMeHSTh MOHATHE CTETICHH C IIEJBIM TTOKa3aTeIeM, BBITIOIHATE TPe0oOpa30BaHUs
BBIPAKECHUH, COJIEPKAIUX CTEIIEHU C LEJIbIM MTOKa3aTeIIEM.

BreImomHATE  TOXKIIECTBEHHBIC MPEOOpa3OBaHMS  pPallMOHAIBHBIX  BBIpAKESHUN
Ha OCHOBE IMPaBWJI JSUCTBUHN HAJl MHOTOUJICHAMH U aJITeOpandecKUMU APOOSIMH.

PacknanpiBaTh KBaJpaTHBINA TPEXWICH HA MHOKUTEIIH.

[IpuMensarp mipeoOpa3oBaHMsl BBIPAKCHUN ISl PEIICHUS PA3IMYHBIX 3ajad
13 MaT€MaTUKH, CMEXHBIX TTPEIMETOB, U3 PEAIbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pemare snMHENHBIE, KBaApaTHbIE YPAaBHEHUS W pPalMOHAIbHBIE YpPaBHEHUS,
CBOIAIIMECA K HUM, CHCTEMBI JIByX YPABHEHHM C IBYMs IEPEMEHHBIMH.

[IpoBOAUTE MpPOCTENUIINE UCCIEAOBAHNS YPABHEHUW M CHCTEM YPAaBHEHH, B TOM
qyciie ¢ MNPUMEHEHHEM TrpapuyecKux MNpeCcTaBIeHUN (yCTaHABIMBATh, UMEET JIU
YPAaBHEHUE WIM CUCTEMA YPABHEHUH PELICHNUs, €CIIM UMEET, TO CKOJIBKO, U ITPOYEe).

[Tepexoauth OT ciioBeCHOH (POPMYJIMPOBKU 3ajjauu K €€ anreOpanyeckod MoJenn
C NOMOIIBID COCTABJICHUS YPAaBHEHHs WA CHCTEMbl YPAaBHEHWMN, WHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4 ITOJTyYECHHBIM pPE3yJIbTaT.
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HpI/IMCHSITB CBOMCTBA YMCIIOBBIX HCPABCHCTB IJIA CpaBHCHHA, OLCHKH, PCHIATH
JIMHCHHBIC HCPaBCHCTBA C OﬂHOﬁ HCpCMGHHOﬁ N UX CUCTCMbI, 1aBaThb Fpa(l)I/I‘leCKYIO
HWIITIOCTPAIIUIO MHOKCCTBA peﬂleHI/Iﬁ HCPABCHCTBA, CUCTCMbI HCPABCHCTB.

DYyHKIUU
[lonumath M UCHONB30BaTh (PYHKUMOHAIbHBIE TOHATHS M S3bIK (TEPMMHBI,
CUMBOJIMYECKHE OOO3HAUEHUs), OINPEAENATh 3HAYCHHE (QYHKIUM 1O 3HAYEHUIO
aprymMeHTa, OlpeaeaTh CBOMCTBA (PYHKIMU MO €€ rpaduKy.
CTpOI/ITB rpacpHKI/I aneMeHTapHHx (GyHKUMI BUIA:
y=_,y=x% y=x°,y = V% y=|x|, onuceiBaTh cBOiicTBa UNCIOBOH (ByHKIHH
X

o ee rpaduky.

[IpeameTHBIE pE3yJabTAaThl OCBOCHHUS MPOTPAMMBI y4eOHOTO Kypca K KOHILY
oOydenus B 9 kiacce.

Yucjaa u BbIYUCIEHUA

CpaBHHBATH U YHOPSIAOUYNBATH PAIIMOHAIBHBIE U UPPALUOHAIBHBIE YUCTIA.

Breimonuare apudmerndeckue IEWCTBUS C pallMOHATBHBIMU YHUCJIaMH, coueTas
YCTHBIE W TIMCbMEHHBIE IIPUEMBI, BBINOJHATH BBIYUCICHUS C HPPALMOHAIBHBIMU
YHUCJIaMHU.

Haxonute 3HaueHUs CTENEHEN C LENIBbIMU IMOKA3aTENsIMU U KOPHEH, BBIYUCIATH
3HAYEHHUS YUCIIOBBIX BBIPAKCHUM.

OKpyryiATh  JIEVUCTBUTEIBHBIC YKCJA, BBINOJHATh NPUKUAKY  pe3yibTara
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHUS U HEPpaBEeHCTBA

Pemate nuHeliHble W KBaJpaTHbIC YpaBHEHUS, YpaBHEHHUS, CBOJAIIMECS K HHM,
npocTenime ApoOHO-pallMOHANIbHBIE YPABHEHHUS.

Pemate cuctembl ABYX JTMHEHHBIX YpaBHEHUU C IByMs NMEPEMEHHBIMU U CUCTEMBI
IBYX YpaBHEHUH, B KOTOPHIX OJIHO YpaBHEHHUE HE SIBIISICTCS JIMHEHHBIM.

Pemate TekcTOBBIE 3a71a4K ANTreOpandecKUM CrocoOOOM C TTOMOIIBIO COCTABIEHUS
YpaBHEHUS WM CUCTEMBI ABYX YpPaBHEHUH C IByMsI IEPEMEHHBIMHU.

[IpoBoauTh MpoCTEHIINE UCCIEIOBaHNUS YPABHEHUM U CUCTEM YpPaBHEHHUM, B TOM
yyclie ¢ NpUMEHEHHeM rpaduyecKux MNpeCcTaBiIeHu (yCTaHABIMBATh, UMEET JIH
ypaBHEHUE WM CUCTEMA YPABHEHUH PEILICHUs, €CIIH UMEET, TO CKOJIKO, U IpoUee).

Pemate nmuHelHbIe HEPaBEHCTBA, KBAJPATHBIC HEPABEHCTBA, N300paxaTh PEIICHHE
HEPABEHCTB Ha YMCIIOBOM MPSIMOM, 3aMUCHIBATH PEIICHUE C OMOIIbIO CHMBOJIOB.

Pemate cucTteMbl JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIOIINE
KBa/IpaTHOE HEPaBEHCTBO, M300paKaTh PELIEHUE CHUCTEMbl HEPABEHCTB Ha YHCIOBOMN
MPSIMOM, 3aIIUCHIBATh PEUICHUE C IIOMOLIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEUIEHUN PA3JIMYHBIX 33]1a4.
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DYyHKIHUU
PacrioznaBate  GyHKIIMM W3y4YeHHBIX BHIOB. [loka3piBaTh CXeMaTHUYECKU
pacrnoyio)KeHHEe Ha KOOPJAWHATHOM TUIOCKOCTH TrpaduKoB (GYHKIUNA BuUIA: Yy = KX,

y=kx+b y=_,y=ax’+bx+c, y= x°, y= %, y=|x| B 3aBuCHMOCTH
X

OT 3Ha4€HUH KO3(PPUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpoutrh u wu300pakaTh CXEMAaTUYECKH TpaduKd KBAJIPATHUUHBIX (DYHKITHH,
OIMKCHIBATh CBOMCTBA KBAJPATHUUHBIX (PYHKIUH MO UX Tpadukam.

Pacno3naBate KBajpaTHUHYIO (QYHKIUIO TIO Qopmyie, NPUBOJUTH IMPUMEPHI
KBaJIpaTUYHBIX (YHKIUI U3 peanbHOM KU3HH, (DU3HKHU, TCOMETPHUH.

YucsioBbIE MOC/IEI0BATEILHOCTH U IPOrPeCcCHH
Pacnio3naBaTth apudmeTHuecKyro U T€OMETPUYECKYI0 MPOTPECCUU MPU PA3HBIX
croco0ax 3a/JaHusl.
BBINOMHATH BEIYUCIICHUS C UCTIOIB30BaHUEM (DOPMYIT n-ro ujaeHa
apu(PMETUIECKON ¥ TeOMETPUUECKON MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.
N3006paxkath 4ieHbl MOCIEI0BATEILHOCTH TOYKAMU HA KOOPJAUHATHOM MIIOCKOCTH.
Pemate 3amaun, cBsi3aHHBIE C YUCIIOBBIMHU MOCJIEIOBATEIBHOCTSIMU, B TOM YHCIIE
3a]ja4M U3 peaTbHON KU3HU (C UCTIOJIb30BAHUEM KAJIbKYJISATOPA, IU(PPOBBIX TEXHOJIOTHNA).
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IINIAHUPOBAHMUE 7 KJIACC

C pallMOHAIBHBIMH
yucnamu. CpaBHEHHE,
yIOPsIA0UMBaHUE
PalMOHAIBHBIX YUCET.
Crenenb

C HAaTypaJbHbIM
MOKA3aTEJIEM.
Peuienrie 0CHOBHBIX
3a/1a4 Ha JIpodu,
MIPOLEHTHI

U3 peaJbHOMN
MPAKTUKH.

[Ipu3naku neaumMocTy,
Pa3JIOKEHHUS

HA MHOXHUTEIN
HATypaJbHBIX YHCEIL.
PeanpHbie

HaumenoBanue paznena |[KomnuecTBo OcHoBHOE OcHOBHBIE BUIBI JICATEIIBHOCTH O0yYarOIINXCS
(Temsl) Kypca 4acoB COJIEp/KaHUE
Yucia 1 BEIYUCICHUS. 25 Iloustue CucTeMaTH3HPOBATH U 000ramiaTh 3HAHUS
PamuonansHBIC Ynciia paIMOHAIBHOTO YUCIa. | 00 OOBIKHOBEHHBIX M IECATUYHBIX JPOOSIX.
Apudmernueckue CpaBHUBATH U YHOPSA0YMBATH APO0HU, TpeoOpa30BbIBas
JICUCTBUS IpU HEOOXOUMOCTH JECATUYHBIC IPOOU B OOBIKHOBEHHBIE,

OOBIKHOBEHHBIE B JIECATUYHBIE, B YACTHOCTU B OECKOHEUHYIO
JECATUIHYIO TPOOb.

IIpuMeHATH pa3Hoo0pa3HbIe CIIOCO0bI U IPUEMBI
BbIYUCJICHUS 3HAYCHUI TPOOHBIX BHIPAKEHUM,
coJiepKanux OObIKHOBEHHbIE U JIECATUUHBIE IPOOH:
3aMEHSTh IPU HEOOXOAUMOCTH JECATUYHYIO APOOb
OOBIKHOBEHHOW M OOBIKHOBEHHYIO JECATUYHOM, TPUBOJIUTH
BbIpa)keHHe K  (Gopme, Haubosiee  ynoOHOW i
BBIYMCIICHUN, MPeoOpa3oBbIBaTh IPOOHBIE BBHIPAXKEHHUS HA
YMHOKEHHE

Y JIeJIEHUE JECATUYHBIX Ap0Oei K IeUCTBUAM C LIEIBIMU

YU CIIAMU.

IIpuBoaAMTH YKC/I0BbIe M OYKBEHHbIE IPUMePbI CTEIICHU
C HaTypaJIbHBIM MTOKa3aTeaeM, OObICHSA 3HAUCHUS
OCHOBAHMSI CTETIEHH U MOKA3aTeNsl CTENeHH, HAXOIUTh
3HauYeHUs cTeneHeld Buaa a” (a — moboe palroHanbHOE
YHCIIO, 1 — HATYPaJIbHOE YHUCIIO).

IloHnMaTh CMBICI 3aTUCH OOJIBIIIUX YHCEII C IIOMOIIBIO
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3apucuMOcCTH. [Ipsmas
u obpaTHas
IPOTIOPITUOHATILHOCTH

JECATUYHBIX ApoOeit u creneneid yucna 10, npuMeHATH UX
B PCATBHBIX CUTYaIIHSX.

IIpuMeHATHL TPU3HAKH ACTUMOCTH, PA3JIOKCHHS Ha
MHOXXHUTEIIN HATypaTbHbIX YUCE.

PemaTh 3aa4uM Ha YacTH, POIECHTHI, POTIOPITUH,

Ha HaxXO0XXJIeHUe ApoOu (TIPOIIEHTa) OT BEJIMUUHBI U
BEJIMYHHBI 10 €€ IpoOu (TIPOIEHTY ), ApOoOH (MPOIICHTA),
KOTOPBIN COCTaBIIAET OJHA BEJIMYMHA OT JIPYTOil.
IIpuBoaUTH, pa30MpaTh, OLEHUBATDH PA3INYHBIC PEIICHUS,
3aMucCH PeIIeHUH TeKCTOBBIX 3a/1a4.

Pacno3naBaTh M 00BSICHATD, ONIUPASICh HA OTPEJICIICHHS,
IPSIMO MPOTIOPITMOHATBHBIE U 0OPATHO MPOTIOPITMOHATBHBIE
3aBUCUMOCTH MEXK]Ty BETMYMHAMHK, MPUBOIAUTH MPUMeEPbI
ATUX 3aBUCUMOCTEHN U3 PeaibHOr0 MUpPA, U3 APYTUX yUeOHBIX
PEIMETOB.

PemiaTh NMpakTUKO-OPHEHTHPOBAHHBIE 33]]a4H HA IPOOH,
IPOLIEHTHI, IPSIMYIO U 0OPaTHYIO MPONOPIUOHATBHOCTH,
POTIOPITUHN

AnreOpanueckue
BBIPKEHUS

27

bykBenHbie
BBIPAKCHUS.
ITepemenusie.
Jommyctrumeble
3HAYEHMS
IIEPEMEHHBIX.
DopMyJIbL.
[IpeobpazoBanme

OBaagerhb aredpanyeckor TEPMUHOJIOTHEH U CUMBOJIUKOH,
NPUMEHSTH €€ B IPOLIECCE OCBOEHUS YUEOHOr0 MaTepuara.
Haxoauth 3HaueHUs1 OyKBEHHBIX BBIPAKCHUM MPU 3aJaHHBIX
3HAUYEHUSIX OYKB; BBITIOJIHSITH BBIUMUCICHUS IO POpMYIIaMm.
BoInosHATH npeoOpa30BaHUS 1EJ0T0 BhIPAKEHHS

B MHOTOYJIEH [IPUBEACHUEM MOI00HBIX
cJlaraeMbIX, PaCKphITHEM CKOOOK.

BbINOJIHATH YMHOXEHHUE OJJHOWICHA HA MHOTOWICH
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OYKBEHHBIX
BBIPAXKEHHUI,
pacKpbITHE CKOOOK
U TIPUBECHUE
ITOJIOOHBIX CJIaraeMBbIX.
CBoJCTBA CTEIICHU
C HATypaJIbHBIM
IIOKa3aTeJIEM.
MHOTro4JICHBI.
CnoxeHue,
BBIUMTAHHE,
YMHOXEHUE
MHOT'OYIEHOB.
DopMyIibl
COKpAIIEHHOTO
YMHOXKCHHUS.
Paznoxenue
MHOT'OWIEHOB

Ha MHO>KHTEIIN

¥ MHOTOYJIEHA HA MHOTOWICH, MPUMEHATh (OpMYJIbI
KBaJIpaTa CyMMBI U KBaJjpaTa pa3HOCTH.

OcymecTBJIATH Pa3I0KCHUE MHOTOYICHOB HA MHOKUTEIH
MyTEM BBIHECEHHS 32 CKOOKU OOIIETO MHOKHUTEIIS,
npuMeHeHUs! (POPMYJITbI PA3HOCTH KBAAPATOB, (GOPMYII
COKPAIIEHHOTO YMHOKCHHSI.

IIpumeHATHL TpeoOpa30BaHNe MHOTOWICHOB VISl PEIICHUS
Pa3TUYHBIX 3371a4 U3 MATEMATHUKH, CMEKHBIX MTPEAMETOB,
U3 peabHOM MPAKTUKHU.

3HAKOMUTBHCS € UCTOPHEH Pa3BUTHUS MAaTEMATUKU

YpaBHEHNs U HEPABEHCTBA

20

YpaBHeHue, npaBuiIa
npeoOpa3oBaHUs
YpaBHEHUS,
PaBHOCWJIBHOCTh
YPaBHEHUI.
JIuneitHoEe ypaBHEHUE
C OJTHOW NIEPEMEHHOM,

Pemare nmuHelHOE ypaBHEHHUE C OJHOM IIEPEMEHHOM,
NPUMEHsAs MPaBHJIa [IEPEX01a OT UCXOAHOI'O YPaBHEHUS

K PaBHOCHUJILHOMY €My 0oJjiee MPOoCTOTo BUA.

IIpoBepATs, ABIAETCA I KOHKPETHOE YUCIIO KOPHEM
YpaBHEHUS.

IHoa0upaTs mpuMepHI Nap YUCEN, SBISIOMIMNXCS PELICHUEM
JIMHEWHOT'O YPABHEHUS C ABYMsI IEPEMEHHBIMU.
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pelIeHre TMHEUHBIX
ypaBHEeHUH. Pemenne
3a/1a4 € MOMOUIBIO
YPaBHEHUI.
JIuneitHoOEe ypaBHEHUE
C IBYMsl
MEPEMEHHBIMU U €TI0
rpaduk. Cucrema
JBYX JIMHEWHBIX
YPaBHEHUM C ABYMS
NIEPEMEHHBIMU

CTpouTh B KOOPAUHATHON IJIOCKOCTH rpaduK JTMHEHHOTO
ypaBHEHUSI €  JByMS  TEPEMEHHBIMH;  TOJIB3YSCh
rpa¢uKoM, MPUBOAUTH MPUMEPHI PEIICHUS YPaBHEHUS.
HaxoauTh  pemieHue  CHCTEMBI  JIBYX
YpaBHEHUH C IBYMsI IEPEMEHHBIMHU.
CocTaBjsiTh ¥ pemiaTh YpaBHEHHUE WA CUCTEMY
YpaBHEHUH 1O YCIOBHIO 33]]a4H, HHTEPIIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJTyYEHHbIN
pe3yJibTar

JIMHEWHBIX

Koopaunate! u rpaduku.
DOyHKIMH

24

Koopnnnara Touku
Ha npsamou. Yucnoseie
IPOMEKYTKH.
Paccrostnue mexny
IBYMSI TOUKAMHU
KOOPJMHATHOU
IPSIMOM.
[IpsimoyrosibHas
cUCTEMAa KOOPINHAT
Ha MJIOCKOCTH.
[Tpumepsl rpadukos,
3aJIJaHHBIX
bopmynamu.

Urenue rpagukoB

N300paxkaTh Ha KOOPAUHATHON MPSAMOM TOUYKH,
COOTBETCTBYIOIIME 3a/JaHHBIM KOOPJIMHATAM, JIYYH, OTPE3KH,
WHTEPBAJIBI; 3aMMCHIBATh UX HA ANTeOpanueCcKOM S3BIKE.
OTMeuaTh B KOOPJAMHATHOM MJIOCKOCTH TOYKH

0 3aJJaHHBIM KOOpPJIMHATAM; CTPOUTH TPa(UKU HECIOKHBIX
3aBUCUMOCTEM, 3aIaHHBIX (POPMYJIAMH, B TOM YHCIIE

C IOMOIIIBIO UPPOBBIX JTabOpaTOpuUil.

IIpyMeHATH, H3y4aTh MPEeUMYLIeCTBA,
HHTEPNPeTUPOBATH rpaduyecKuii criocol MpeacTaBICHHUS
Y aHaJIM3a Pa3HOOOpa3HOH KM3HEHHON HH(POPMALIUH.
OcBauBarthb noHsTHE (PYHKIIUU, OBJIAJICBATh
(GYHKIIMOHATHHOW TEPMUHOJIOTHECH.

Pacno3naBatsp nuHeliHy0 QyHKIMIO y = kx + b,
ONMCBIBATH €€ CBOKCTBA B 3aBUCUMOCTH OT 3HAUCHUH
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pealbHbIX
3aBUCUMOCTEN.
[TonsiTue pyHKUMU.
I'paduk GpyHKIIAH.
CaoiicTBa QyHKITUH.
JIuneiinas QyHKUUA.
[TocTpoenue rpaduxa
JTUHEHHOU (PYHKIIUH.

ko3 dunreHToB k u b.

Crpouts rpaduku nuHeHHON QyHKUNU, QYHKIHHA Y = | X |.
HUcnoab3oBath HU(poBbIe pecypChl ISl HOCTPOCHUS
rpaukoB (QyHKUIUN U U3yUEHUS] UX CBOMCTB.

IIpuBoaUTH NPUMeEPHI JINHENHBIX 3aBUCUMOCTEN

B PEAIBHBIX IPOLECCAX U SIBICHUIX

I'paduk Gpynkimum
y =|x]
[ToBTOpEeHUE 1 00001LIEHNE 6 IloBTOpEeHME BpiOMpaTh, NPUMEHATH OLIEHMBATH CIIOCOOBI CPAaBHEHUS
OCHOBHBIX ITOHATUI YHCeNl, BRIYUCICHUH, MPeoOpa30BaHMid BEIPAKEHUIA,
1 METOJI0B Kypca pELIeHNs] YPaBHEHU.
7 xi1acca, 00001IeHne OcyuiecTBJIATL CAMOKOHTPOJIb BBITIOTHAEMBIX JICHCTBHIMA
3HaHUU U CaMOIIPOBEPKY pe3yJIbTaTa BEIYMCICHUN,
npeoOpa3oBaHUM, MOCTPOCHUH.
PemaTe 3agaum U3 peasibHOM )KU3HU, IPUMEHATH
MaTeMaTH4YeCKue 3HAHMS IS PELICHMS 3a1a4 U3 IPYyTUux
IIPEIMETOB.
PemaTp TekcTOBBIE 321a4H, CPABHUBATDH, BLIOUPATH
Croco0bl pelIeHus 3aaun
OBILEE KOJIMYECTBO 102

YACOB 110 I[TPOTPAMME




PaGouas mporpamma | Martemaruka. 5—9 kmaccel (6a30BbIii YPOBEHB)

8 KIIACC
HaumenoBanue paznena |KomuuectBo OcHoBHOE OcCHOBHBIE BUJIBI JICATEIILHOCTH 00YUYaIOIIUXCS
(Tembl) Kypca 4acoB COZICPIKAHUE
Uucna v BRIYMCIIEHUS. 15 KBanparnsiili KOpeHb @®opMyJHPOBATH ONpe/ie/ieHUe KBAIPAaTHOIO KOPHS

KBanparasie kKopHU

u3 uncna. [louarue
00 upparmoHaIbHOM
yucie. JlecaTuuneie
pUOTHKEHUS
UppAIMOHATBHBIX
quces.
JlencTBUTENbHBIC
yucna. CpaBHEeHUE
JNEUCTBUTEIBHBIX
quces.

YpaBHeHUE BUIA

X’ = a.

CaolicTBa
apru(pMeTUIECKUX

KBaJpaTHBIX KOPHEM.

[TpeobpazoBanue
YHCIIOBBIX
BBIPAKECHU,
COJIepKAIINX
KBaJIpaTHbIE KOPHU

U3 4Kcia, apupMETHIECKOro KBaJApaTHOrO KOPHSL.
IIpumMeHsATH onepanuio U3BJICUEHUS KBAAPAaTHOTO KOPHS
U3 YUCJIA, HCHOJIb3YSl IPU HEOOXOIUMOCTH KAJBKYJIATOP.
OueHnBaTh KBaJpATHBIE KOPHU LIEJIBIMU YHCIIAMHU U
JECSITUYHBIMU JPOOSIMHU.

CpaBHMBATBH U YIIOPSIA0OYUBATH PAllMOHAIBHBIE

Y UPPALMOHAJIBHBIE YHCIIA, 3aIIMCAHHBIE C IIOMOLIBIO
KBaJIpaTHBIX KOPHEH.

HMcceaenoBarsb ypaBHEHUE X = @, HAXOIUTh TOUHbIE

U npuOIMKeHHbIe KOpHU Tipu a > 0.

HcciienoBath cBOMCTBA KBaJPATHBIX KOPHEW, IPOBOS
YHUCJIOBBIE SKCIIEPUMEHTBI C UCIIOJIBb30BAHUEM KAJIBKYJISATOPA
(koMIBIOTEPA).

Jloka3pIBaTh CBOICTBA apu(PMETUUECKUX KBAAPATHBIX
KOPHEH; IPUMEHSITh X JUIsl MPeoOpa3oBaHMs BEIPAKEHU.
BoInoJHATH Npeodpa3oBaHMs BBIPAKEHNN, COAEPKAIINX
KBaJpATHbIE KOPHH.

BbipaxkaTh nepeMeHHbIE U3 T€OMETPUUYECKUX U (PU3UUECKUX
dbopmy.

BouIuucasiTh 3HAaYEHHUS BBIPAXKEHUM, COACPKALLNX
KBaJIpaTHbIE KOPHHU, UCIIOJIb3YsI P HEOOXOAUMOCTHU
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KaJIbKYJISTOP.
Hcnonb3oBaTh B X0/1€ pELICHUS 3a7a4 dJIEMEHTapHbIE
NPEJCTaBJICHUS, CBA3aHHbIE C IPUOIMKECHHBIMHU 3HAYCHUSAMU
BEJINYMH.

3HAKOMUTBCS C MCTOPUEH Pa3BUTHSA MAaTEMATUKU

Yricsia ¥ BBIYMCIIEHUS.
CreneHs ¢ 1eJIbIM

CrereHs ¢ LEJTBIM
[M0KA3aTelIEM.

@opMyJHPOBATH ONpeeieHue CTCTICHH C 11EJIbIM
MIOKa3aTeJIeM.

MTOKa3aTesIeM CranpapTHas 3anuch IIpencraBisiTh 3aNUCh OOJBIINX U MAJIBIX YUCE
YHUCIa. B CTaHJIAPTHOM BHJIE.
Pa3smepsr 00beKTOB CpaBHMBATB 4lCJIa U BEJTUYHMHBI, 3aIIHCAHHbBIE
OKPY’KaroIIero Mupa C ucnoJib30BaHueM crernenu 10.
(OT BIeMeHTapHBIX Hcnoab3oBaTh 3anMch YUCEN B CTAHAAPTHOM BHJIE
YaCTHI] TUTSt BBIPAYKECHHUS pazMepoB 00BEKTOB,
110 KOCMAYECKUX JUIMTEIILHOCTH IPOLECCOB B OKPYIKAIOIIEM MHpE.
O00BEKTOB), DopMyJIHPOBaATh, 3AlIUCHIBATH B CHMBOJINYECKO# opme
JUIUTEIIBHOCTD Y WLJIIOCTPUPOBATH IPUMEPAMHU CBOMCTBA CTENIEHU
IIPOLIECCOB C LEJIBIM IIOKA3aTeNEM.
B OKpy»KaromeM mupe. | IlpuMeHsITH cBoOiicTBA CTENEHU AJi MpeoOpa3oBaHUs
CBolicTBa CTENIEHU BBIPQ)KEHUH, COAECPKAIINX CTEIIEHU C LIEJIBIM ITI0KA3aTEIIEM.
C LeIBIM TOKa3aTeaeM | BbINOJHATHL AEHCTBUSA C YUCIAMH, 3aIIMCAaHHBIMHU
B CTaHJAPTHOM BHJIE (YMHOXEHUE, I€JICHUE, BO3BEICHNE
B CTEIICHD)
Anrebpanydeckue KBagparssii Pacno3zHaBaTh KBaJIpaTHBIN TPEXWICH,
BbIpakeHns. KBanpaTHbii TPEXUJICH. YCTaHABIIMBATh BO3MOKHOCTB €0 PA3JIOKEHUS
TpEXWIECH Paznoxenue Ha MHOXKUTEIIU.
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KBaJI[PaTHOTO
TpexujieHa
HA MHOHUTEJIN

PaCKJIaHBIBaTb HAa MHOKHUTCIN KBaﬂpaTHBIﬁ TPCXUICH
C HCOTPpHHATCIbHBIM JUCKPUMHWHAHTOM

AnreOpanyeckue
BBIPKEHUSI.
Anrebpanyeckas Apoob

15

AnreOpaunyeckas
TPOOb.
Jomyctrumeble
3HAYCHUS
MIEPEMEHHBIX,
BXOJISITIINX

B aire0pandeckue
BBIPKEHUSI.
OCHOBHOE CBOWCTBO
anredbpanveckon
npobu. CokparieHue
pooei.
Crnoxenne,
BBIYHUTAHUE,
YMHOKEHHUE

U JICIICHUE
anredpanvecKux
pooeit.
[TpeobpazoBanue
BBIPAKCHU,
COJIEpIKaITUX
anredpandeckKue
Ipoou

3anuckIBaTh anreOpanvyeckue BbIPAKEHHUS.

HaxoauTs 0051acTh onpeiesIeHUs: paliOHaIbHOTO
BBIPAKECHHUSI.

BbINOJIHATH YUCIIOBBIE MOJICTAHOBKU U BHIYUCJIATH
3HaY€HUE JPOOH, B TOM YHUCIIE C MOMOIIbIO KaJbKYJISATOPA.
@DopMyJIUPOBATH OCHOBHOE CBOMCTBO aJire0pandecKon
JpoOu ¥ MPUMEHSTH €T0 JIJIsl Tpeo0pa3oBaHus JpoOei.
BoInosHATH feiicTBUS ¢ anredpanyecKuMu JpoOsiMu.
IIpuMeHATH NPpeoOpPa30BaAHUSA BBIPAKECHUI 1JI PELICHUS
3a/1ay.

Bripa:xaTs nepemeHHblie 3 GopMy (PU3HUECKUX,
F€OMETPUYECKUX, OMTUCHIBAIOIINX OBITOBBIE CUTYaIH)
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YpaBHEHUS 1 HEPaBEHCTBA. 15 KBanpaTtHoe Pacno3HaBaTh KBaJpaTHBIEC YPAaBHEHUS.

KBangpaTHbie ypaBHEHUS ypaBHeHue. Henomnoe | 3amuchiBaTh GopMyJTy KOpHEH KBaJpaTHOTO YPaBHEHMS;
KBaJpaTHOE pelmaTs KBaJApaTHble YPABHEHHUS — IIOJIHBIE U HEITIOJIHBIE.
ypaBHeHue. dopmyna IIpoBoauTh npocTeiue UCCaeA0BAHUA KBaIPATHBIX
KOPHEU KBaJgpaTHOIO YPaBHEHHUI.
ypaBHeHus. Teopema Pemats ypaBHeHUs1, CBOJSALINECS K KBaJAPATHBIM,
Buera. C MOMOILBIO NTPEOOPA30BAHUN U 3aMEHOM NTEPEMEHHOM.
Pemenne ypaBHeHuu, HaOuroaaTh 1 aHAJIM3HPOBATH CBSI3b MEXIY KOPHAMHU
CBOISIINXCS 1 K03 (HUIMEHTaMH KBaJIPaTHOTO YPaBHEHUS.
K KBaJpPaTHBIM. ®opmyaupoBath TeopeMy Buera, a Taxxe 00paTHYIO -
[Tpocreiimme ApoOHO- | TeopeMy, MIPUMEHSTH 3TH TEOPEMBI JIJIsl PEIICHUS 3a/1a4.
panoHaIbHbIE Pemath TekCcTOBBIE 321a4H aNTeOpaUUECKUM CIIOCOOOM:
YPaBHEHUS. HEePEXOIUTh OT CIIOBECHOU (DOPMYITMPOBKHU yCIOBHS 3a4a4u
Pewienne TekcTOBBIX K ajnreOpanveckoil MOJIEu MyTEM COCTaBJICHUS yPaBHEHMUS;
3a/1a4 C IIOMOUIBIO pemaTh COCTABIICHHOE YPAaBHEHUE; HUHTEPIIPETUPOBATH
KBaJPATHBIX pe3yJIbTar.
YpPaBHEHUI 3HAKOMUTBHCS € HCTOPHEH PAa3BUTHS AITEOPBI

YpaBHEHUS U HEPABEHCTBA. 13 JIuneniHOE ypaBHEHHE Pacnio3zHaBaTh JIMHEWHBIE YPABHEHUS C JBYMS

Cucrembl ypaBHEHHI

C AByMs
NEPEMEHHBIMHU, €TO
rpaduk, mpuMepbl
peneHns ypaBHEHUN

B IIC/IBIX UMCJIaX.
Pemenue CUCTEM
JBYX JIMHEWHBIX
YpPaBHEHUU C ABYyMS

IIEPEMEHHBIMH.
CtpouTtsh rpaduKky TMHEHHBIX YPABHEHHM, B TOM YHCIIE

HUCIO0JIb3YH HU(PPOBHIE PecypChl.

Paziinyarth napaiienbHble U IIEPECEKAOIIUECS TIPSAMbIC
110 UX YPaBHEHUSM.

Pemiath cucTeMsl IBYX JIMHENHBIX YPABHEHUN C JBYMS

IIEPEMEHHBIMU NIOJACTAHOBKOU U CIIOKEHUEM.

Pemrats npocreiime CucTeMbl, B KOTOPBIX OJTHO
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MIEPEMEHHBIMU.
[Ipumepsl pelienus
CHUCTEM HEJIMHEHMHBIX
YpaBHEHUU

C IBYMsI
IIEPEMEHHBIMM.
['padmueckas
WHTEPIIPETALUS
YpaBHEHUS

C ABYMs
MIEPEMEHHBIMU

U CUCTEM JIMHEHHBIX
YPaBHEHUM C IBYMS
[IEPEMEHHBIMU.
Pemienune TekcToBBIX
3a/1a4 C MOMOUIBIO
CUCTEM YPaBHEHUI

13 YPABHEHUU HE SABJISIETCS JIUHEHHBIM.

IIpuBoauTh rpaguyecKy0 HHTEPNPETALMIO PELICHUA
YPaBHEHHsI C JBYMs THEPEMEHHBIMA W  CHUCTEM
YPaBHEHHM C IBYMS IEPEMEHHBIMH.

Pemath TekcTOBBIE 321a4H aNTreOpanyecKuM crocooom

YpaBHEHHS 1 HEPABEHCTBA.
HepasencTra

12

YucnoBrie
HEpPABEHCTBA U UX
CBOWCTBA.

HepasencTBo ¢ ogHoM

IIEPEMEHHOM.
JIuneiHbie
HEPABEHCTBA C OJTHOU
IIEPEMEHHOU U UX
pemrenue. Cucrtemsl

DopMyJIMPOBATH CBOMCTBA YUCIIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATh UX HA KOOPAMHATHON NPSIMOM, 10KA3bIBATH
anredpanvecku.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/I€ PELICHUS 3a/1a4.
Pemats iMHEHBIE HEPABEHCTBA C OJJHOM NMEPEMEHHOM,
U300paXkaTh pelIeHre HEPABEHCTBA HAa YMCIIOBOM MPSMOH.
Pemath cucteMbl TUHEHHBIX HEPABEHCTB, M300pakaTh
pelIeHne CUCTEMBI HEPABEHCTB HAa YUCIIOBOU MPSAMOU
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JIMHEUHBIX
HEPABEHCTB C OJTHOM
IIEPEMEHHOU U UX
pElICHUE.
N3oOpaxenue
peLIeHUs JIMHENHOTO
HEPaBEHCTBA U UX
CHCTEM Ha YHCIIOBOM

PSAMON
OyHKIMH. 5 [TonsiTue pyHKUUU. Hcnoan3oBath GyHKIMOHAIBHYIO TEPMHUHOJIOTHIO
OCHOBHBbIE TOHATHS OO6unacTb onpesieNieHUs: | M CHMBOJIUKY.
Y MHOXECTBO Boruncasth 3HaueHust GyHKINMA, 3aJaHHBIX
3HAYEHUU (PYHKIIHH. (dopmynamu (pu HEOOXOAMMOCTH HCIIOIb30BATh
Crnioco0nlI 3a1aHus KQJIBKYJISITOP); COCTABJSATH TA0JMIbI 3HAYEHU
byHKIMHA. byHKIMH.
I'paduk Gynkumm. Ctpouthb no Toukam rpagpuku QyHKIUH.
CaoiicTBa pyHKIUH, OnuceiBaTh cBOIcTBA (DYHKIIMU Ha OCHOBE €€
UX OTOOpaxeHue rpaduuecKoro npeacTaBICHUsI.
Ha rpaduke Hcnoan3oBath GyHKINOHAIBHYIO TEPMHHOJIOTHIO

U CUMBOJIUKY.

HcceaenoBath npuMepsl rpad@HuKoB, OTPAKAIONINX PEaTbHBIC
MIPOLIECCHI U SIBJICHUS.

IIpuBOAMTH MPUMEPBI MPOILIECCOB U SIBJICHUN C 3aJJaHHBIMU
CBOMCTBaMHU.

Hcnoab30BaTh KOMINBIOTEPHBIE IPOTPAMMBbBI

JUTSL TOCTpOeHUsI TpaPuKOB PYyHKIMN U U3ydCHUS

HUX CBOMCTB
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DOyHKINH. 9 Urenue u nmoctpoerne | HaxoauTh ¢ moMoiubio rpagpuka QyHKIIMYA 3HAYCHUE OHOM
YucinoBble GyHKIMN rpaukoB QyHKIUH. U3 paccMaTpUBAEMbIX BEJIMYUH 110 3HAYCHUIO JPYTOil.
[Tpumepsl rpadukoB B HecnmoxHBIX ciydasx BbIpaxkaTh (pOPMYJI0H 3aBHCUMOCTD
byHKIINH, MEX1y BETUYUHAMU.
OTpaXKaroLIUX OnucbIBaTh XapakTeEP U3MEHEHUS OJHON BEITNYUHBI
peanbHbIE IPOLIECCHI. B 3aBUCHUMOCTH OT U3MEHEHUS APYTrOM.
DyHKIMH, Pacno3HaBaTh BU/IbI N3YYaeMbIX (DYHKIIHI.
OIMCBIBAIOIIUE IHoka3pIBaTh CXeMAaTHYECKH T0JIOKEHNE HA KOOPJAMHATHON
psIMYI0 U 0OpaTHYIO IJI0CKOCTU rpaduKoB QYHKLIMH BUaa: y = x°, y = X7,
IIPONIOPLIMOHAIIBHBIE y=vx, ¥ = |x|
3aBHCHMOCTH, HX Hcnonb3oBath GQyHKIHOHAIBHO-TpadHUYECKHE
rpauKm. MpeacTaBJIeHHs TS PEIICHNS U UCCIICAOBaHNS YPaBHEHHIA
I'padux Qynximn M CHCTEM ypPaBHEHHUI.
y =x. Ipumensith HHPPOBHIE PeCyPChI sl TOCTPOCHHS
DyHKIMH rpaduKoB QyHKIHI
y=xLy =x,
y=vx, y=|x;
rpaguyeckoe
peuieHrne ypaBHeHUI
Y CUCTEM YPaBHECHHU
[ToBTOpEeHue u 00001IeHNE 6 IToBTOpEeHue Bri0MpaTh, NPUMEHATH, OLIEHUBATDH CIIOCO0ObI CPABHEHNUS

OCHOBHBIX ITOHSATHUMN
1 METOJIOB KypPCOB
7 1 8 KJIaCCOB,
00001IeHNE
3HaHUH

qrCell, BRIYUCIICHUH, MpeoOpa30BaHUi BRIPAKEHUH, PEIICHUS
YpaBHEHUM.

OcyuecTBJIATh CAMOKOHTPOJIb BBITIOIHAEMBIX ACUCTBUN

U CaMOIIPOBEPKY pe3yJIbTaTa BbIUYMCICHUM, MPEe0Opa30BaHUiA,
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ITOCTPOECHHUM.

Pemath 3a1aum U3 peajibHOM KU3HHU, IPUMEHATH
MaTeMaTU4YeCKHUE 3HAHUS JJI PELICHUs 3a]1a4 U3 IPYTUx
IIPEIMETOB.

Pemath TeKCTOBBIE 321a4H, CPABHUBAThH, BLIOMPATH
CIoco0bI PEIICHUS 33/1a4u

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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9 KJIACC
HaumenoBanue paznena  |KomnuectBo OcHoBHOE OcCHOBHBIE BUJIbI JICATEIILHOCTH O0YUYarOIINXCS
(Temnl) Kypca 4acoB COJICp)KaHUE

Uuncna ¥ BEIYUCIICHHUS. 9 Panimonanphbie uncina, | Pa3sBuBaTh mpeacTaBJjieHHsl O YHCIIax: OT MHOXKECTBA

JleficTBUTEIbHBIC YUCTIA UppalroHaIbHbIC HaTypaJIbHBIX YHCEJ 10 MHOXKECTBA JACHCTBUTEIBHBIX YHUCEI.
YHCIa, KOHCYHbBIC O3HAKOMUTBCS C BO3MOKHOCTBIO MPEICTaBICHUS
1 OECKOHEYHBIE JIECTBUTEIILHOTO YHCJIa KaK OECKOHEUYHOM JIECATUIHON
JECATUYHBIC TPOOHU. JTpoOU, MPUMEHSITh JECATUYHbBIC TPUOIMKCHUS
MHO0eCTBO palMOHaIBHBIX U HPPAIIMOHATBHBIX YUCE.
JIECTBUTEIILHBIX N300paxaTh ACHCTBUTEIIbHBIE YUCIA TOYKAMU
YHCElT, KOOPJMHATHOM ITPSMO.
JICHCTBUTEIILHBIC 3anucbIBATh, CPABHMBATH U YIIOPSIAI0YUBATH
YqHClIa KaK JICUCTBUTEILHBIC YHCIIA.
OCCKOHEYHEIC BbInosHATH, coueTast yCTHbIE U MIUCbMEHHBIE TPUEMBI,
JECATUYHBIC TPOOHU. apudMeTndecKue JeMCTBUSA C PAlMOHAIBHBIMU YHCIIaMU;
Bzaumnuo HAXOJUTh 3HAUYCHHUS CTEIICHEH C IIEIBIMH ITOKa3aTeIISIMHU
OJIHO3HAYHOEC Y KOpHEW; BBIYUCJISTh 3HAUCHUS YUCIIOBBIX BBIPAKESHUM.
COOTBETCTBHE MEXKTY IHoy4yuTs nmpeacraBjieHue 0 3HAYMMOCTH
MHOKECTBOM JIEWCTBUTENBHBIX YHCEI B MPAKTUYECKOU JEATEIbHOCTH
JIEMCTBUTEIILHBIX YyeJI0BeKa.
YHcel U MHOXKECTBOM AHAJIU3UPOBATH H J1€JIATh BBIBO/JbI O TOUHOCTH
TOYEK KOOPAMHATHOM MPUOMKEHUS IEUCTBUTEIBLHOTO YKCTIA TIPU PEIICHUN
IIPSMOM. 3a/1a4.
CpaBHeHue OKpyrJasiTh ACHCTBUTEIBbHBIC YUCIIA, BHINMOJHATH
JIEMCTBUTEIBHEIX YUCEI, | MPUKHAKY Pe3yJIbTaTa BHIYUCICHUN, OLIEHKY 3HAYCHUN
apudmernueckue
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JIEUCTBUS

C IEeHCTBUTEIbHBIMU
YHUCIaMH.
[TpubnmxenHoe
3Ha4YCHHE BEJIMYMHEI,
TOYHOCTH
NpUOIKEHHUS.
OkpyrieHue yucen.
[Ipukuaka u oueHka
pe3yJIbTaTOB
BBIYMCIICHUH

YHCJIOBBIX BBIPAKEHUM.
3HAKOMMTBHCS ¢ UCTOPHEH PAa3BUTHS MAaTEMATUKU

YpaBHEHUSI U HEPABEHCTBA.
YpaBHEHHUS ¢ OTHOU
IEPEMEHHOU

14

JluHerHoe ypaBHEHHUE.
Pemenune ypaBHeHuu,
CBOJISALLIAXCS

K JINHEHUHBIM.
KBanparnoe
ypaBHeHUE. Pelienue
YPaBHEHUH,
CBOSIINXCS

K KBaJPaTHBIM.
bukBanparaeie
YpaBHEHUS.

[Ipumepsl pemenus
YPaBHEHUU TPEThEHN

Y YETBEPTOMN CTENEHEN

OcBauBarthb, 3a1IOMHHATH ¥ NIPUMEHATH rpapuyeckue
MeTO/bI ITPU PEUICHUU YPAaBHEHUI, HEPABEHCTB U UX
CUCTEM.

Pacno3naBaTs 1ienbie U JpOOHBIE YpaBHEHUS.

PemiaTes 1MHelHbIC M KBAIPATHBIC YPABHEHUS,
yYpaBHEHUS, CBOSIIMECS K HUM, IPOCTEHIINE IPOOHO-
palMOHAJIBHBIE YPABHEHHS.

IIpensiaratb BO3MOKHBIE CIIOCOOBI PEIIEHUSI TEKCTOBBIX
3a/1a4, 00CyKIaTh UX U peliaTh TEKCTOBBIEC 3a1a41
pa3HBIMU CIIOCOOaMU.

3HAKOMMTBHCH ¢ UCTOPHEH PAa3BUTHS MAaTEMATUKU
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pasoKeHHUEM
Ha MHO>KHATEIIH.
Pemenne npo6HO-
paIoHaIbHBIX
YpaBHEHUM.

Pentenue TeKCcTOBBIX
3a/1a4 anreOpandecKum
METO0M

YpaBHEHHS 1 HEPABEHCTBA.
Cucrembl ypaBHEHUI

14

YpaBHeHuUE ¢ AByMs
NEPEMEHHBIMU U €0
rpaduk.

Cucrema nByx
JIMHEWHBIX YPABHEHUMN
C IBYMsI
NIEPEMEHHBIMU U €€
peuieHue. Pemenne
CUCTEM JIBYX
YPaBHEHHH, OJTHO

U3 KOTOPBIX JINHEWHOE,
a Ipyroe — BTOpou
CTEICHHU.
I'paduueckas
UHTEPIPETALNS
CHUCTEMBI YPAaBHEHU U
C IByMsI
NIEPEMEHHBIMMU.
Pemenne TekcTOBBIX

OcBauBaTh U NPUMEHSATH [IPUEMbI PELICHUS] CHCTEMBI
JIBYX JTUHEHWHBIX YpaBHEHUH C IBYMsI IEPEMEHHBIMU

Y CUCTEMBI JIByX YPaBHEHUM, B KOTOPBIX OJJHO YpaBHEHUE
HE SIBJISICTCS JTMHCHHBIM.

Hcnoab3oBaTh PyHKIMOHAIBHO-TpadUUECKUe
NPECTaBICHUS sl pellleHUs1 M MCCJIeI0BAHUSI YPaBHEHUN
U CUCTEM.

AHaJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anredpandeckKuM CrocoOOM: MepexXoauTh OT CIIOBECHOMN
(GhopMYJIMPOBKHU YCJIOBUS 33/1a4d K alre0panyecko MoJienu
MyTEM COCTaBJICHUSI CUCTEMbI YPAaBHEHUI; peliaTh
COCTaBJICHHYIO CUCTEMY YpaBHEHUI; HHTEPNPETHPOBATH
pe3yJIbTar.

3HAKOMUTBCS € UCTOPHUEH Pa3BUTHUSI MATEMATUKU
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3a/1ay anredpandyecKkum
crocooomM
YpaBHEHUSI U HEPABEHCTBA. 16 Uucnossie Yurarhb, 3alIUCHIBATH, IOHUMATH, HHTEPIPETHPOBATH
Hepasencrsa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BATh CUMBOJIMKY U TEPMHUHOJIOTHIO.
CBOKCTBA. BoinoaHATh TpeoOpa3oBaHusi HEPABEHCTB, HCMOJIb30BATh
JIunenHbie JU1s1 TpeoOpa3oBaHus CBOMCTBA YMCIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3HaBaThb JIMHEIHBIE U KBAJIPATHBIC HEPABEHCTBA.
C OJTHOW TIEPEMEHHOM PemiaTe n1uHeElHbIE HEPABEHCTBA, CUCTEMBI JIMHEWHBIX
U UX pELICHUE. HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAOIINX
CucTteMbl JIMHEHHBIX KBaJpaTHOE HEPABEHCTBO, U PEUIATh UX; 00CYKIaTh
HEPABEHCTB C OJJHOM MOJTY4YEHHBIE PELICHMUS.
MIEPEMEHHOU U UX N300paxkaTh peilieHre HEPAaBEHCTBA U CUCTEMbl HEPABEHCTB
peuieHue. Ha YUCJIOBOU MPSIMOii, 3aNIMCHIBATH PEIICHUE C TOMOILBIO
KBagparusie CHUMBOJIOB.
HEPABEHCTBA U UX PemaTh kBagpaTHBIC HEPABEHCTBA, UCTIOJIB3YS
peuieHue. rpadguyeckue npeacTaBIeHuUs.
I'padmueckas OcBauBaTh U NPUMEHATH HEPABEHCTBA IIPU PELIEHUU
UHTEPIpPETalns Pa3IMYHBIX 3a]1a4, B TOM YHUCJIE MPAKTUKO-
HEPABEHCTB U CUCTEM OPHUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
MIEPEMEHHBIMU
OyHKIUU 16 KBagparnunas Pacno3naBaTh BUbI U3y4aeMbIX (YHKIIHIA;
byHkuus, ee rpadux WIIOCTPUPOBATH CXeMATHYE€CKH, 00 bACHATH
51 CBOMCTBA. | PACIHOJIOKEHUE HA KOOPAUHATHOU HHOCKOC%I/I rpaduKoB
[Tapabora, Gynkmmii Buga: y = kx,y = kx + b,y = _,y = X%,
KOOPJAMHATHI BEPIINHBI x
napaboJibl, OCh
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CUMMETPHUH NapaloJIbl.

I'paduku pyHKIMA:

y = kx,

y = kx + b,
k

Y= —
X

y =X,

y =x,

y =vx,

y = lx

|

y =x y =+x, y = | x| B 3aBHCHMOCTH OT 3HAUCHHII
KO3(PPUIIMEHTOB; ONMMCHIBATh UX CBOKCTBA.
Pacno3naBath KBagpaTnuHyio QyHKIHIO IO GpopMmyIie.
IpuBoAUTH MPUMeEPHI KBAIPATUIHBIX 3aBUCHMOCTEH
U3 peabHOU KU3HH, (PU3UKH, TCOMETPHUHU.

BoisiBJsiTL 1 0000111aTH 0COOEHHOCTH Tpaduka
KBaJpaTH4HON QyHKIMK y = ax* + bx + c.

CrpouTh M M300paxkaTh cXxeMaTHYeCKHU rpapuku
KBaIPAaTUYHBIX (DYHKIIMHA, 3aTaHHBIX (OpMYyIaMH BUA
y=ax,y =ax* + q,y = alx + p,y = ax* + bx + c.
AHAJIU3MPOBATH U IPUMEHATH CBOMCTBA U3YUYCHHBIX
GyHKUMN U1t UX TOCTPOEHUS, B TOM YKCIIE C TOMOIIBIO

U (POBBIX PECYPCOB

YucioBrie
OCJIEI0OBATEILHOCTH

15

[TonsiTre yncoBoit
NOCIIE0BATENBHOCTH.
3ananue
NOCJIEI0BATENBHOCTH
PEKYpPPEHTHOU
dbopmyIoit

u hopMyJioii n-To
YJieHa.
Apudpmernueckas

u

reoMeTpuyecKas
IPOrPECCUM.
Dopmyibl n-Tro
4JIeHa

OcBauBaTh U IPUMEHATH UHJEKCHbIE 0003HAUEHHUS,
CTPOMTH peveBble BHICKA3bIBAHMSA C HCIOJIb30BAHUEM
TEPMUHOJIOTMH, CBSI3aHHOM C MIOHATHEM
HOCJIEI0BATEIbHOCTH.

AHaJIM3UPOBATHL (HOPMYILy 1-TO WIEHA
MOCJIEOBATENIBbHOCTH WU PEKYPPEHTHYIO (POPMYITY

¥ BBIYMCJISITh YIEHBI I0CIEN0BATEIBHOCTEH, 3aJaHHBIX
TUMU HOopMyTIamMu.

YcranaBauBaTh 3aKOHOMEPHOCTDH B IOCTPOEHUU
MOCJIEIOBATEIBHOCTH, €CIIU BBIIMCAHBI IEPBHIE HECKOJIBKO
€€ YJICHOB.

Pacno3naBaTh apupMeTHUECKYIO U TEOMETPUUYECKYIO
IIPOrPECCUU MPH Pa3HbIX CIIOCO0aX 3a/1aHusl.
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apudmeTrueckoin
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U TEOMETPUUECKON
IIPOTPECCU, CYMMBI
MIEPBBIX 71 YJICHOB.
N3obpakeHne 4aeHOB
apudMeTHIeCcKon

Y TEOMETPUYECKOU
POrpecCUii TOUKaMu
Ha KOOPAWUHATHOMN
IJIOCKOCTH.
JIuHelHbIi

Y DKCIIOHEHITUAJIbHBIN
pocT.

Ci1oxHBIE IPOLIEHTHI

PemaTsp 3a1auu ¢ ucnosib3oBaHueM (HOpMyJ #-To YieHa
apu(PMETHIECKON 1 TeOMETPUUECKON MPOTPECCHil, CYMMBI
MIEPBBIX 71 YJIEHOB.

HN300paxaTh WiCHbI NOCIEA0BATEIILHOCTA TOYKAMHU

Ha KOOPAUHATHOM IIIOCKOCTH.

PaccmaTpuBath  mpuMepbl  NMPOLECCOB U
SIBJIEHMH W3 PEaJbHOM KU3HU, WLIFOCTPUPYIOIINE
W3MEHEHHE B apuPMEeTHYecKol Mporpeccuu, B
r€OMETPUYECKOMN

MPOrpeccuu; N300paxaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecku.

PemiaTe 3agaun, CBSI3aHHBIE C YHCIOBBIMU
MOCTIEIOBATEILHOCTSIMU, B TOM YHUCJIE 3a1a4M U3 PEATbHON
’KU3HU C UCTIOJIb30BAHUEM ITU(DPOBBIX TEXHOJIOTUN
(3MeKTpOHHBIX TaOMHII, TpaUIECKOTO KATBKYISITOpA U T.11.).
PemiaTh 3a1a4un Ha CIIOKHBIE POLIEHTHI, B TOM YHUCIIE
3aJlayu U3 peasibHON MPAKTUKH (C UCIIOIb30BAHUEM
KAJIbKYJIATOPA).

3HAKOMUTBHCH ¢ HCTOPHUEH Pa3BUTHSI MATEMATUKH

[ToBTOpEeHUE, 0000IIEHNE,
CUCTEMATH3aLMs 3HAHUNA

18

Ywucna 1 BEIYUCIICHUS
(3amuck, CpaBHEHHE,
JICNCTBUSA

C JEeNCTBUTEIbHBIMHU
YHCIIAMH, YUCIIOBAs
npsiMasi; IPOLICHTHI,
OTHOIIICHUS,
MIPOTIOPIINH;

OnepupoBaTh NOHATHAMM: MHOKECTBO, ITIOJAMHOKECTBO,
olrepaluy HajJ MHOKECTBAMU; UCIIOJIBb30BaTh Ipaduueckoe
IPEJICTaBICHUE MHOKECTB JJIs1 ONIMCAHUS PEATIbHBIX
IIPOLIECCOB U SIBJIEHUM, IPU PELIEHUH 3a7a4 U3 IPYyTUX
y4eOHBIX MPEAMETOB.

AKTYaJITu3UPOBATH TEPMUHOJIOTUIO 1 OCHOBHbIE
NelCTBHUSA, CBSI3AHHBIE C YMCJIAMU: HATYPAJTIbHOE YHCIIO,
IPOCTOE U COCTABHOE YKCIIA, AEIMMOCTh HATypajbHbIX
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OKpYTJICHHUE,
npuOIKEeHUe,

OLICHKA; peIICHHE
TEKCTOBBIX 3a/1a4

qucell, IPU3HAKU JEeTMMOCTH, 1IEJI0€ YUCII0, MOYJIb YUCIIA,
OOBIKHOBEHHAS U JICCSITUYHAS JPOOH, CTaHIAPTHBIN BU/T
qucia, apupMeTUIeCKui KBaIpaTHBIN KOPEHb.
BbInoJHATH 1eiicTBUSI, CDABHUBATH U YIOPSAA0YUBATH

apru(pMETHICCKUM YKCJIa, IPEJICTABIIATh YHCiIa Ha KOOPAMHATHON TIPSMOIA,
CII0co0oM) OKPYTJISITh YMCJIa; BHINOJHATH MPUKUAKY U OLIEHKY
pe3yJibTaTa BIYMCICHUMN.
PemaTh TeKCcTOBBIE 3aaUM apU(PMETHICCKUM CITIOCOOOM.
Pemath npakTHYeCKHE 3a1a491, COJCPKAIINE TIPOIICHTHI,
JIOJI, YaCTH, BRIPAKAIOIINE 3aBUCUMOCTH: CKOPOCTh —
BpEMs — PACCTOSHHUE, [IeHA — KOJIMYECTBO — CTOUMOCTD,
00BeM paboOThl — BpeMsi — IIPOU3BOUTEIHLHOCTh TPY/a.
Pa3oupaTh peanbHbIC )KU3HEHHBIE CUTYAIlUH,
(dhopmyIHpoOBaTh UX HA S3BIKEC MATEMATHKH,
HAXOJHUTh PEIICHUE, TPUMEHSS MaTEeMaTUYSCKHUH arapar,
HHTEPNPETHPOBATH PE3yiIbTaT
Anrebpandeckue OnepupoBaTh NOHATUSIMH: CTEIICHD C IICJIBIM
BBIPOKCHUS roKasaresieM, apupMeTHIECKUNA KBAPATHBIN KOPCHB,
(mpeobpazoBaHue MHOTOYJIeH, anredpanyeckast 1poOb, TOXKACCTBO.
anreOpandecKux BbINOJIHATH OCHOBHBIE /I€iiCTBUA: BBITIOIHATH PACUCTHI
BBIPOKCHHM, 1o ¢popMyIram, MpeoOpPa3oBBIBATH LIEIIbIC, TPOOHO-
JOITYCTUMBIC paIMoHAIbHBIE BHIPAKEHHUS U BRIPAKCHHSI C KOPHSIMH,
3HAYCHHS ) peaTM30BBIBAThH PA3IOKEHUE MHOTOWICHA HA MHOYKHTEIH,

B TOM YHCJIE C UCIIOJIb30BaHUEM (HDOPMYIT pa3HOCTH
KBAJIpaTOB U KBaJIpaTa CyMMBbI U Pa3HOCTH; HAXOUTh
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JIOMYCTUMBbIE 3HaYEHUsI IEPEMEHHBIX Il IPOOHO-
palMOHAJIBHBIX BBIPAKEHUM, KOPHEN.

MopaenaupoBaTth ¢ OMOIIBIO (HOPMYIT pealibHbIE MPOLIECCHI
U SIBJICHUS

OyHKIUU
(moctpoeHue,
CBOWCTBA U3YUYEHHBIX
dynKumi;
rpaduyeckoe
pelnieHue ypaBHEHAN U
UX CHUCTEM)

OnepupoBath NOHATHAMM: QYHKLHUS, TpaPUK QYyHKIIIH,
HyJU (PYHKIIHH, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA,
MIPOMEKYTKU BO3pacTaHus, yObIBaHUS, HAUOOJIbIIIEEe

Y HaMEHbIIee 3HAaUeHUs (QYHKIHIH.

AHAJIN3UPOBATH, CPABHUBATH, 00CYK/1AaTh CBOKCTBA
GyHKIUH, CTPOUTDH UX rpaduKy.

OnepupoBaTh NOHATHAMM: TIPsIMasi IPOMOPLIMOHATILHOCTbD,
oOpaTHas MPOMOPLUUOHATIEHOCTD, TMHEWHAsA QYyHKIINU,
KBaJpaTuyHas QyHKIMs, mapabona, runepooa.
HUcnoab3oBaTh rpa)MKu 1JIs1 ONPEACIICHUs CBOMCTB,
MPOIECCOB U 3aBUCUMOCTEM, /IS PEIIeHuUs 3a1a9 U3 IPYTHX
y4eOHBIX MPEAMETOB U peajbHOM KU3HU; MOAEJIMPOBATH

C TMOMOIIBIO IPa(hUKOB peasibHbIE MPOLIECCHI U SBICHHUS.
BoipaxkaTs ¢gopMys1aMu 3aBUCHUMOCTH MEXKTY BEIMUYUHAMU

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«'EOMETPHUSA» B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AIIMCKA

['eoMeTpus kak OJJMH U3 OCHOBHBIX PAa3JEJIOB IIKOJBbHOU MAaTE€MAaTUKHA, UMEIOIIUN
CBOEH 11eNbl0 00ecreunTh H3Yy4YeHUE CBOMCTB M pa3MepoB (GUTYp, UX OTHOIICHHM
M B3aMMHOE pPaCIOJIOXKEHUE, OMUPAETCSd Ha JIOTMYECKYI0, JOKa3aTelbHYIO JIMHUIO.
[leHHOCT, W3y4YEHUSI TEOMETPMHM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUS
3aKJII0YaeTcss B TOM, YTO OOydYarouIuiicss yduTcs MPOBOAMUTH JIOKa3aTelIbHbIC
paccy X AeHusi, CTPOUTh JIOTUUECKHUE YMO3AKJIIOUCHHUS, JIOKa3blBaTh HUCTHUHHBIC
YTBEPKJEHUS M CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, HPOBOJUTH PACCYKIACHUS
«OT TPOTUBHOTO», OTJIMYATh CBOWCTBA OT MPU3HAKOB, (HOPMYIUPOBATH OOpaTHBIC
YTBEPKIICHHUS.

[enpto HU3ydyeHUS] T€OMETPUU SIBISIETCS HCIIOJIB30BAaHUE €€ KaK HHCTPYMEHTa
MpU PEIICHUH KaK MaTeMaTHYeCKHUX, TaK M MPAKTUYECKUX 3aJlad, BCTPEHAIOLIUXCS
B peanbHOU Xu3HU. OOyJarOMIHMIACS JOIKEH HAYYUTHCS OTMPEIEISITh TEOMETPUIECKYIO
burypy, ONHMChHIBaTh CIOBAaMU YEPTEk WM PUCYHOK, HAWTH IJIOMIAJh 3E€MEIThHOTO
y4acTKa, pacCuuTaTh HEOOXOAUMYIO JIMHY ONTOBOJIOKOHHOTO Ka0esst uiu TpeOyemble
pa3Mmepsl rapaxa st aBromoOwmwns. [lpu pemieHur 3aad MpakTHUECKOTO XapakTepa
OOyYaIOMIMICS yYHUTCS CTPOUTH MaTeMaTHYECKHUE MOJCNIHU PEeabHbIX >KU3HEHHBIX
CUTYyaIui, TPOBOJAUTH BEIYMCIICHUS U OIEHUBATh MOJTYUYECHHBINA Pe3yJIbTar.

BaxxHo momuepkuBaTh CBSI3M T'E€OMETPUU C APYTUMHU YUYEOHBIMHU MpEeaMETaMH,
MOTHUBHUPOBATh UCIIOIb30BaTh OMPEACIICHUS TEOMETPUUYECKUX (UTYp U TOHSATHUH,
JIEMOHCTPUPOBATh MPUMEHEHHE TOTYYECHHBIX YMEHHUHN B (PU3UKE U TEXHHUKE. ITU CBS3H
HamOoJiee sIpKo BUIHBI B TeMaxX «BeKTopbDy, « TpUrOHOMETPpUYECKHE COOTHOIICHUS,
«Meton koopauHat» u «Teopema ITudaropay.

VYueOHubiit kypc «l'eoMeTpusi» BKIIOYAET CICAYIOIIME OCHOBHBIC pPa3JIeibl
conepxkanusi:  «l'eomerpuueckue Qurypel W UX  CcBOMcTBa», «M3mepeHue
F€OMETPUYECKUX BEIUYUHY», «JleKapTOBbl KOOPAMHATHI Ha MIOCKOCTH», «BeKTopbD»,
«JIBmxkenus miockoctny, «IIpeodbpazoBanus mo100us».

OOmiee YWCIO YacoB, PEKOMEHJOBAHHBIX [UIS H3y4YeHUs Yy4eOHOTO Kypca
«I"'eometpusi», — 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B Heleni0), B § Kiacce —
68 JacoB (2 Jaca B Hezelno), B 9 kiracce — 68 4yacoB (2 yaca B HEJICIIO).

COJEPXAHUE OBYUYEHUA
7 KIIACC

HavanbHble nousaTrsa reometpun. Touka, npsimasi, OTPE30K, JIyd. YToJ. Bubl yrios.
BeprukanbHble M CMEXHbIE yIubl. buccekrpuca yria. JlomaHas, MHOTOYTOJIbHUK.
[TapamienbHOCTh M NEPIEHAUKYIIAPHOCTD MPSMBIX.
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Cummerpuunble purypsl. OCHOBHBIE CBOMCTBA OCEBOM cuMmMmeTpuu. [Ipumepsl
CUMMETPHH B OKPYKAIOIIEM MUPE.

OCHOBHBIE TOCTPOEHUS C TOMOIIBIO IUPKYJISA U TUHENKHU. TpeyroapHuK. BeicoTa,
MearaHa, OMCCEeKTpUca, UX CBOMCTBA.

PaBHOOEApEHHBIN U pABHOCTOPOHHUI TPEYroJIbHUKK. HepaBeHCTBO TpeyroyibHUKA.

CBoiicTBa M NpHU3HAKU PABHOOEAPEHHOIO TpeyroyibHWKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoliCTBa M TNpPHU3HAKHA NapajUIeNbHbIX MNpsAMbIX. CymMMa YIJOB TpPEyrOJbHUKA.
BHelHue yribl TpEyrojbHUKA.

[IpsmoyronbHblid  TpeyroabHUK.  CBOWCTBO  MeAHMaHbl  MPSMOYTOJBHOTO
TPEYTOJbHUKA, NPOBEICHHOW K rumnoreHyse. lIpu3Hakm paBeHCTBa NPAMOYTOJIBHBIX
TPEYroJIbHUKOB. IIpsIMOYTrONBHBII TPEeyTroabHUK ¢ yraom B 30°.

HepaBencTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE
JOMaHOW, TeopemMa o OomplieM yriie W OoJiblIell CTOPOHE TPEYrOJbHHKA.
IlepneHuKyIsp U HAKJIOHHAS.

I'eomeTpuueckoe MeCTO TOUEK. bruccekTpuca yria u cepeIMHHBIN EPIIEHINKYIIAP
K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpy»XKHOCTb M KpYT, XOpJla U JUaMeTp, UX CBOMCTBA. B3aMMHOE pacmnoiokKeHne
OKpyXHOCTM M TnpsMod. KacarenpHas M cexkymas K OKpYKHOCTH. OKpY>KHOCTD,
BIIMCaHHAasA B yroJy. BnimcanHas u onucaHHasi OKPY>KHOCTH TPEYTOJIbHHKA.

8 KIIACC

YereipexyronbHuku. llapamnenorpamm, ero Ipu3Hakd MU CBOMCTBA. YacTHbIE
cllyyau TapajyiesiorpaMMoOB (MPSAMOYTOJIBHUK, pOMO, KBajapaT), HUX MPU3HAKK U
cBoiicTBa. Tpamnenus, paBHOOOKasi Tpamneiusi, €€ CBONCTBA U Mpu3Haku. [IpsimoyronpHas
Tpaneuus.

Meron yaBoenus wenauanbl. llenTpanbHas cummerpus. Teopema @Panmeca u
TEOpPEMA O IMPOMOPLUMUOHAIBHBIX OTPE3KaX.

CpenHue TMHAM TPEyroJIbHUKA U Tpareuuu. LIeHTp macc TpeyroyibHHKa.

[TogobGue TpeyronmbHUKOB, Kod(pduiment mnoxodus. [lpuzHaku momoOus
TpeyroJbHUKOB. [IpuMeHeHne noqooust mpy peleHny NpakTUYeCKUX 3a/1ay.

CpoiictBa momagei reomerpudeckux Guryp. Dopmynbl s TUIOMIAA
TpPEeyrojbHHKa, Mapajenorpamma, pomOa u Tpaneuud. OTHOIIEHHE IUIOMIAEH
1o1I00HBIX (Uryp.

Brpruncnenne momaneld TpPEeyroJbHUKOB M MHOTOYTOJIBHMKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue Teopemsl I[ludaropa mnpu pemieHun
IIPAKTUYECKUX 3a/1a4.

CuHyCc, KOCHHYC, TaHI€HC OCTpPOro yIJIa NPSMOYTOJIBHOIO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpuroHomerpuueckue (yHKIMH YIJIOB
B 30°, 45° u 60°.
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BrnivcanHble M LIEHTpaidbHBIE YTJIBI, YTOJ MEXAY KacaTelIbHOM W XOpAOW. YTJIbI
MEXIY XOpJaMd M CEKyIIUMHU. BNHCaHHBIE W ONUCAHHBIE YETBIPEXYTOJIbHUKHU.
B3aumHoe pacnosnoxkeHue JByX OKpykHocTed. Kacanme oxpyxHocteit. OOmue
KacaTeJIbHbIE K JIBYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocunyc, TanreHc yriaoB oT 0 go 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. POPMYJIbI IPUBEACHUS.

Pemienne TtpeyrompHukoB. Teopema KOCMHYCOB M TeopeMa CHHYCOB. PemeHue
MPAKTUYECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[IpeoOpazoBanue noao6ust. [logoOue cOOTBETCTBEHHBIX DJIEMEHTOB.

Teopema 0 MpOU3BENEHUU OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEICHUU OTPE3KOB
CEKYILHUX, TEOpEMa O KBaJpaTe KacaTeIbHOM.

Bexkrop, niuHa (MOayib) BEKTOpa, COHAMPABIEHHBIE BEKTOPHI, IPOTHUBOIOJIONKHO
HaIlPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIMHU
HaJ BEKTOpaMH. Pa3liokeHne BEKTOpa 1O JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopnnuater  Bektopa. CkansipHO€  NPOM3BENECHHE  BEKTOPOB, IPUMEHEHUE
IUTS1 HAXOKJICHUSI IJIMH U YTJIOB.

JlekapTOBBl KOOpPAMHATBHI HA IUIOCKOCTH. YPaBHEHUs IMPAMON U OKPYKHOCTHU
B KOOpPAMHATAaX, IEPECEUYCHUE OKPYKHOCTEW M NPSAMBIX. METOa KOOpIHWHAT WU €ro
IIPUMEHEHUE.

[IpaBuiibHBIE MHOTOYTOJBHUKHU. [[nmHa okpyxkHOCTH. ['pamycHas u pannaHHas
Mepa yrIia, BBIYHCICHUE JUIMH IyT OKpyXHOcTel. [nomans kpyra, cekropa, CErMeHTa.

JIBUKEHUsT TUIOCKOCTH M BHYTPEHHHE CUMMETpUM (uryp (dJIeMeHTapHbIe
npeactasienusi). [lapannensHeiii nepenoc. [loBopor.

IHNPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIe pe3yJbTaThl OCBOCHHUS MPOTpaMMbl Yy4eOHOro Kypca K KOHILY
oOyueHnus B 7 Kjacce.

Pacnio3HaBaTh M3y4YeHHbIE T€OMETPUYECKHUE (PUTYpBI, ONPEAENSITh MX B3aUMHOE
pacroioxeHne, Hu300paxkaTb TeOMETpUUYECKHEe (UTYpPBI, BBIIOJHATh YEPTEKH
[0 YCJIOBHIO 3aJaud. V3MepsATh JMHEWHbICE U YIVIOBbIE BENWYMHBL Pemars 3amadu
Ha BBIYMCJIEHUE JIJIUH OTPE3KOB U BEJIUYUH YTJIOB.

[IpoBonuTe rpyOyl0 OLEHKY JMHEHHBIX M YIVIOBBIX BEIMYHMH INPEIMETOB B
peaNbHOW KU3HHU, Pa3MEPOB MPHUPOAHBIX O0O0BbEKTOB. Paznuuare pasmepsl 3THX
OOBEKTOB IO MOPSJIKY BETHUUNHBIL.

CTpouTh 4epTEKHU K TEOMETPUUECKUM 3aa4aM.

[Tonp30BaThCs MpPU3HAKAMHU PABEHCTBA TPEYTOJBbHUKOB, MCIIOIb30BaTh NPU3HAKU
Y CBOICTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB IPU PEIICHUH 3a/1a4.
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IIpoBOoauTE JIOTMYECKUE PACCYKIEHHS C MCIHOJIB30BAHUEM TI'€OMETPUUECKUX
TEOPEM.

[Tonp30BaThCs  MpU3HAKAMM  PABEHCTBA  MPAMOYIOJIBHBIX  TPEYTOJIbHUKOB,
CBOMCTBOM MEIMAHBI, NMPOBEICHHOW K TUIIOTEHY3€ MNPSIMOYTOJIBHOTO TPEYTOJIbHHUKA,
B PEUIEHUH F€OMETPUUYECKUX 3a7au.

Onpenensats NapajuieIbHOCTh MNPAMBIX C [OMOINBIO YIJIOB, KOTOpBIE 00pasyer
¢ HAUMHM cekymas. OnpenensaTs NapauIeIbHOCTh NPSIMBIX C IOMOLIBIO PaBEHCTBA
PACCTOSAHUN OT TOYEK OJHOM MPSIMOU 0 TOUEK APYTOU MPSMOM.

Pemiath 3a7aum Ha KJieTyaToil Oymare.

[TpoBOIUTH BBIUKCICHUS M HAXOJUTh YHUCIOBbIE U OyKBEHHbIC 3HAYEHUS YIJIOB

B TEOMETPUYECKMX 3a/Jauyax C HCIOIb30BAHUEM CyMMBI  yTJIOB

TPEYTOJIBHUKOB 1  MHOT'OYT'OJIbHUKOB, CBOWCTB yTJIOB,  00Opa30BaHHBIX

IpU  TNEPECEUCHHH ABYX NapajUIeIbHbBIX NPSIMBIX CEKyIIEH. PemaTe npakTuueckue
3a/1a4M Ha HAXOXKJEHHUE yIIIoB. Bianers MIOHATUEM FE€OMETPUYECKOTO
MecTa TOYEK. YMeTs omnpenensTh OUCCEKTPUCY yTila U CepeAHMHHBIN
NEPIEHANKYIISIP K OTPE3KY KaK T€OMETPUUECKUE MECTA
TOYEK.

@opMynUpOBaTh OMNPENCIICHHUS] OKPYXXHOCTM M Kpyra, XOpAsl U JAUaMerpa
OKPY’KHOCTH, IIOJb30BaTbCA WX CBOMNCTBAMHU. YMETh IIPUMEHATh 3TH CBOMCTBA
IIPU PEIICHUU 33/1a4.

Biamere mOHATMEM ONMCAHHOW OKOJO TPEYTOJIBHUKA OKPYKHOCTH, YMETh
HaxonuTh ee IueHTp. Ilonp3oBaTtbest (akTamMu O TOM, YTO OHCCEKTPHUCHI YIJIOB
TPEYTrOJbHUKA IIEPECEKAIOTCA B OJHOM TOYKE, M O TOM, 4YTO CEPEIAVHHBIC
MEPIEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCA B OJTHOM TOUKE.

Brnanerp mnoHsATHEM KacaTEIbHOM K OKDPYXXHOCTH, IIOJIB30BAaThCS TEOPEMOMU
O MEPIEHANKYISIPHOCTH KacaTeJIbHOW U paanuyca, IPOBEAEHHOTO K TOYKE KaCaHMUS.

[Tonp30BaThCA MPOCTENIIMMH T€OMETPUYECKMMHU HEPABEHCTBAMM, IOHMMATh HX
MPAKTUYECKUNA CMBICIL.

[IpoBOOUTE OCHOBHBIE TE€OMETPUYECKHE NOCTPOCHHS C€ TOMOIIBIO LHMPKYJIS
Y JINHEWKH.

[IpeameTHBIC pE3yJabTAaTHl OCBOCHHUS MPOTPAMMBI y4eOHOTO Kypca K KOHILY
oOydenus B 8 ki1acce.

Pacrio3zHaBaTh OCHOBHBIE BHBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MTOJIb30BaThCS
MX CBOMCTBAMU IPU PEUICHUU F€OMETPUUECKUX 3a]1a4.

[IpuMeHsTh CBOWCTBA TOYKH MEPECEUCHHS MEJUaH TpeyroyibHUKa (IIEHTpa Macc)
B pEILICHUU 3a/a4.

Bnagete moHATHEM CpeaHEW JUHUM TPEYrOJbHUKA W TPANCUUM, NPUMEHATh HX
CBOWCTBA MpPU PEUIEHUHM TeoMmeTpuueckux 3anad. llomp3oBarbcs Teopemont Paneca
U TEOPEMOW O MPONOPUUOHAIBHBIX OTPE3KaX, NPUMEHATh WX I PELICHUS
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IMPAKTHYCCKHUX 3aaa4.
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[IpuMeHsITh NpU3HAKU MOAOOUS TPEYTOJBHUKOB B PEUICHUH T€OMETPUYECKHUX
3a1ad.

[Tonp3oBaTbess  Teopemoiri  [ludaropa g pemeHus  FEOMETPUUYECKUX
U MpaKkTU4YeCKHuX 3aaad. CTpOUTh MAaTEMATHUYECKYIO MOJENb B MPAKTUYECKUX 3a]ayax,
CaMOCTOSITEJILHO TPOBOJIMTH YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JJIUHBI.

Bragete nmoHATHAMM — CHHYyCa, KOCHHYCa M TaHI€HCa OCTPOro  yIJia
NPsIMOYTOJILHOTO TpeyrojbHuKa. [loap30BaTbCcsl 3TUMM TMOHATUAMH ISl PELIEHUs
MPAaKTUYECKUX 33]1a4.

Beruucnate  (pa3auyHbBIME - CIOCOOAMM) IUIOLIAAb TPEYTOJIbHUKA W IUIOUIAJH
MHOTOYTOJIbHBIX (UTYp (TOJIB3YSCh, Te HEOOXOAMMO, KaIbKYIATOpOM). [IpumeHAaTsh
MOJIyYE€HHbIE YMEHHUSI B TPAKTUUECKUX 3a/1a4ax.

BrageTs NOHATUSAMH BIMCAHHOTO U LIEHTPAJIBHOIO Yria, UCHOJIb30BaTh TEOPEMBbI
O BIIMCAHHBIX YIJIaX, YIJIaxX MEXy XOpJaMHu (CEKYIIMMH) U YIJIe MEeX]y KacaTeJbHOU
Y XOPJAOH IIPU PEIIEHUU T€OMETPUUYECKUX 3a1aY.

Brnagete mMOHATHEM ONHUCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHATh CBOMCTBA
OMKMCAHHOI'O YETHIPEXYTOJIbHUKA IPU PELICHUU 3a]1a4.

[IpuMeHsTh MoNy4YeHHbIE 3HAHUS HA IPAKTUKE — CTPOUTh MaTEMAaTUYECKHUE MOJEIIN
ULl 3aJad  pealbHOW JKM3HU M TIPOBOJHUTH COOTBETCTBYIOIIME  BBIUYMCICHHUS
C TMpPUMEHEHUWEM MNOoJ00HMs W TPUTOHOMETPUM (TOJB3YsACh, TIJ€ HEOOXOIUMO,
KaJIbKYJIITOPOM).

[IpeameTHBIC pE3yJabTAaThl OCBOCHHUS MPOTPAMMBI Y4eOHOTO Kypca K KOHILY
oOydenus B 9 kiiacce.

3HaTh TPUTOHOMETPHUUYECKHE (DYHKIIMU OCTPHIX YIJIOB, HAXOAUTHh C MX MOMOUIBIO
pa3MuHbIE 3JIEMEHThl NPSAMOYTOJBHOTO TPEYrOJbHHUKA («PEUIEHHE MNPSIMOYTOJIbHBIX
TPEyroabHUKOBY»). HaxomuTe (C MOMOUIBIO KaldbKyJsTOpa) [JIMHBI U YTJIbI
JUIsl HETaOJIMYHbBIX 3HAUCHUI.

[Tonb30BaTbes (GopMyslaMd NPUBEJIEHUS M OCHOBHBIM TPUTOHOMETPUYECKHUM
TOXKJIECTBOM  JUISl HAXOXKJCHHS COOTHOLLIEHUHA MEXAY TPUTOHOMETPHUUYECKUMU
BEJIMYUHAMHU.

Hcrnonb3oBaTh TEOPEMBI CUHYCOB M KOCHHYCOB JUISI HAXOXKJIECHHS Pa3IMYHBIX
AJIIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYTOJIbHUKOBY), MIPUMEHATh UX NPHU PELICHUU
reOMETPUUYECKUX 3a/1a4.

Brnagers moHATHSAMH NpeoOpa3oBaHUs IMOAO0OMS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX uryp. Ilonp3oBaTbesi cBOMCTBaMH MOJ00MSI TPOU3BOJIBHBIX (DUTYP, YMETh
BBIUMCIATh JUIMHBl M HAXOAWUTh YIJbl y MOAOOHBIX ¢uryp. [lpumensrs cBoiicTBa
nofo0usa B MPAKTUYECKUX 3a7adax. YMETb MPUBOAUTH MPUMEPbl MOJ00HBIX
buryp B OKpy’KarolieM MHpE.

[Tonb3oBaTbCd TEOpEMaMHM O IMPOU3BENECHUHM OTPE3KOB XOpA, O IMPOU3BEICHUU
OTPE3KOB CEKYIIMX, O KBapaTe KacaTeIbHOM.
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[Tonb3oBaThCA BEKTOpAMU, TOHUMATh UX TEOMETPUUYECKUA U (PU3UYECKUNA CMBICII,
OPUMEHSATh MX B PEHICHHMH TEOMETPUYECKUX U (Pu3Mueckux 3anad. lIpumeHsTh
CKAJIIPHOE MTPOU3BEACHUE BEKTOPOB JIJI1 HAXO0XKACHUS JJINH U YTJIOB.

[Tonp30BaThCd METOAOM KOOPAMHAT HA IJIOCKOCTH, MPHUMEHATH €r0 B PEIICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a]1a4.

Bnagers nmoHATHUSAMHU NPaBUWIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYKHOCTH, JJIUHBI
IyTU OKPYKHOCTU Y PaJIMaHHOW MEPHI yIJId, YMETh BBIYMCIATH IUIOLIAb Kpyra U €ro
yactel. [I[puMeHsTh oyYEeHHbIE YMEHHUS B IPAKTUUECKUX 3a/1auax.

Haxonute ocu (WM UEHTPHI) CHUMMETpUU (UTYp, TPUMEHSATH JBUIKEHUS
IJIOCKOCTH B MPOCTEUIINX CIy4dasx.

[IprMeHATP TONYyYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MAaTEMaTUYECKHE
MOJAENH JJI1  3aJad  peajlbHOW JKM3HHU M  TPOBOAUTH  COOTBETCTBYIOLIWE
BBIYUCJICHUS C TPUMEHEHHEM TMOJ00USI U TPUTOHOMETPUUECKUX (PYHKIUN (TOJB3YSICh,
r7ie HeOOXOANMO, KAIbKYJISITOPOM).
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IINIAHUPOBAHMUE 7 KJIACC

CmexHbIe U
BEPTUKAJIBHBIE YTJIBI.
Pabora

C MPOCTEUILINMU
YepTEeKaAMU.
N3mepeHnne nuHENHbIX
Y YTJIOBBIX BEJIUYUH,
BBIUHCIICHUE OTPE3KOB
U yTJIOB

HaumenoBanue paznena |KomnuecTBo OcHoBHOE OCHOBHBIE BUJIBI ICATEIIBHOCTH O0YYarOITIXCSI
(Temsl) Kypca 4acoB COJIEp/KaHUE
IIpocrenue 14 [Ipocrernine DopMyIMPOBATH OCHOBHBIEC ITOHATUS U ONPEICIICHUS.
reoMeTpudeckue GUrypsl u IrE€OMETPUYECKHE Pacno3HaBaTh H3y4eHHbIE T€OMETPUUECKUE (DUTYPBI,
uX cBoMcTBa. M3mepenue OOBEKTHI. OnpeaeJATh UX B3aUMHOE PACIIOI0KEHNE, BHINIOJIHATD
F€OMETPUUECKUX BEITUYUH MHOroyroiapHUK, YEpTEeXK 0 YCIOBUIO 3aJaUU.
JOMaHasl. IIpoBoauTh mpocTenIMe NOCTPOCHUS C TOMOIIBIO LIUPKYJIS

Y JIMHEUKHU.

N3MepATH JIMHENHBIE U YTIIOBBIE BEJINYMHBI TEOMETPUYECKUX
U IPAKTUYECKUX OOBEKTOB.

OnpeneasiTh «Ha IJ1a3» pa3Mepbl pealbHbIX 00BEKTOB,
NPOBOAUTH IPyOyI0 OLIEHKY MX Pa3MEPOB.

Pemartp 3a71aun Ha BBIYUCIIEHUE JJIUH OTPE3KOB U BEJIMYUH
YTJIOB.

PemaTp 3a1aun Ha B3aMMHOE PACIIOIOKEHUE
reoMeTpuyecKkux uryp.

IIpoBoauTH KiIaCCU(PUKALUIO YTIOB, BBIYUCIATH
JMHEWHBIE U YTIIOBBIC BETMYUHBL, POBOIUTH
HEOOXOMMBbIE JOKA3aTEIbHbIE PACCYXKACHHUS.
3HAKOMHUTBCS € HCTOPHEH Pa3BUTHUSA T€OMETPUN

TpeyronpHuKu

22

ITonsTHe 0 paBHBIX
TpEyTroJbHUKAX

Pacno3naBaTh napsl paBHBIX TPEYTOJIBHUKOB HA TOTOBBIX
yepTexax (C yKkazaHUEeM MPU3HAKOB).
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U TIEPBUYHBIC
NPE/ICTaBIICHUS

0 paBHBIX PUTYpaX.
Tpu npusHaka
paBeHCTBa
TPEYTOJIbHUKOB.
IIpusHaku
paBeHCTBa
PSIMOYTOJIBHBIX
TPEYTrOJILHUKOB.
CBOMCTBO MeIHAHBI
IPSIMOYTOJIBHOTO
TPEYTOJIbHHKA,
MPOBEJICHHOU

K TUTIOTEHY3E.
PaBHOOCIpEHHBIC

u

PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.

IIpu3Haku u cBOMCTBA

paBHOOEIPEHHOTO
TPEYTOJIbHUKA.
Hepagencrtra

B TEOMETPHH.
[IpssmoyrosbHBIM

TPEYTOJBHUK C YTIIOM

B 30°

BbIBOAUTH ClIe/ICTBUS (PAaBEHCTB COOTBETCTBYIOLIUX
AJIIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
@opMyTHPOBATH OINPEACIIECHUSA: OCTPOYTOJIBHOIO,
TYHOYT'OJILHOTO, IPSIMOYTOJIBHOTO, PABHOOEPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BHICOTHI,
MeJUaHbl TPEYTOJIBHUKA; CEPEAMHHOIO MEPIEHIUKYIISIPA
OTpe3Ka; NEPUMETPA TPEYTOJIbHUKA.

®opMyJMPOBATH CBOICTBA U ITPU3HAKU PABHOOEAPEHHOTO
TPEYroJbHUKA.

CrpouTs yepTexy, pemarhb 3a1a4M C IOMOUIBIO
HAXO0XKIEHUS PABHBIX TPEYTOJIbHUKOB.

IIpuMeHATH IPU3HAKU PABEHCTBA MPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB B 3aJa4ax.

Hcnoab3oBaTh HUPPOBBIE peCypChl Al HCCJIET0OBAHUS
CBOMCTB M3y4aeMbIX (pUryp.

3HAKOMHUTBCS € HCTOPHEH Pa3BUTHUS T€OMETPUN
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[TapayiensHbIe MIPSMBIE, 14 [TapannenbHble @opMyTHPOBATH NOHATHE [TAPAIUICIBHBIX MIPSIMBIX,
CyMMa yTJIOB TPEYTOJIbHUKA IIPSIMBIE, UX CBOMCTBA. | HAXOAUThb MPAKTUUECKUE TPUMEPBHI.
Hakpecr nexammue, M3yuaTh cBOlCTBA yIiI0B, 00pa30BaHHBIX MPU NEPECECUCHUH
COOTBETCTBEHHBIE [apajuIeNIbHBIX IIPSAMBIX CEKYIIEH.
Y OTHOCTOPOHHUE IIpoBoauTh 10Ka3aTEILCTBA NTAPATUIEIIBHOCTH JIBYX
YIJIbI, 00Opa30BaHHBIE OPSIMBIX C TIOMOIIBIO YTJIOB, 00Pa30BaHHBIX MPH
IIpU [IEPECCYECHUN IIEPECEYEHNHN ITHUX IIPSAMBIX TPETHEN IIPSAMOM.
napajuIeIbHbIX BbI4ncjasiTb CyMMy yIVIOB TPEYTOJIBHUKA U MHOIOYTOJIbHUKA.
MPSIMBIX CEKYLIEN). HaxoauTh yucioBbie 1 OYKBEHHbIE 3HAUEHUS YTIIOB
[TpuznHax B F€OMETPUYECKUX 3a7a4axX C UCIOJIb30BAHUEM TEOPEM
[apaJuIeIbHOCTH O CyMME YTJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
IPSIMBIX Yepe3 3HAKOMUTBCS € HCTOPHEH Pa3BUTHUS T€OMETPUN
PaBEHCTBO PaCCTOSAHUM
OT TOYEK OJHOM
IIPSIMOU 10 BTOPOU
IIPSAMOM.
Cymma yrioB
TPEYTOJIbHUKA.
Bremrnue yriisl
TPEyroJIbHUKA
OKpy»HOCTb U KpYT. 14 OKpy»XHOCTb, XOpJa D®opMyJIHPOBATH ONpPeIeTeHUs: OKPYKHOCTH, XOPBI,

['eomerpuueckue
MTOCTPOEHUS

U JUaMeTp Ux
CBOMCTBA.
Kacarensnas

K OKPY>KHOCTH.
OKpy>KHOCTB,

JIMaMETpPa U KacaTelIbHOM K OKPY>KHOCTH.

HN3y4aTh ux CBOWCTBA, PU3HAKHA, CTPOUTH YEPTEKH.
HccaenoBarpb, B TOM YHCIIE HCMOJB3YS U] pPOBHIE
pecypcChl: OKPYKHOCTb, BIUCAHHYIO B YTOJI; LIEHTP
OKPYKHOCTH, BIINCAHHOM B YI'OJI; PABEHCTBO OTPE3KOB
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BIIMCAHHAs B YIOJL
ITonstue o I'MT,
IpUMEHEHHUE

B 3a/1a4ax.
buccexrpuca

Y CepEIMHHBIN
NEPIEHAUKYJIAP

KaK TEOMETPUUECKUE
MecTa TOYEK.
OKpy>KHOCTb,
ONMCaHHas OKOJIO
TPEYTOJbHUKA.
OKpy>KHOCTb,
BIIMCAHHAS

B TPEYTOJIbHUK.
IIpocreitmme

3a1auun

Ha MOCTPOEHUE

KacaTeJbHbIX.

HUcnoan3oBats MeToa I'MT niig nokaszarenbcTBa TeOpeM

0 MepeceYeHn OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U
CEepEAVHHBIX NEPIEHINKYISPOB K CTOPOHAM

TpEeyTroJapHUKa ¢ omombo ['MT.

OBJageBaTh NOHATHUSMHU BIIMCAHHOW U ONUCAHHOM
OKPYHOCTEU TPEYTOJbHUKA, HAXOAUTh LIEHTPHI 3TUX
OKPY>KHOCTEM.

Pemiatb OCHOBHBIE 32/1a4U HA NOCTPOEHHUE: YIJia, PABHOTO
JAHHOMY;  CEPEAUHHOr0  IEPHEHIAUKYJspa  JTaHHOTO
OTpE3Ka; MPSIMOM, IMTPOXOASIIIEN YEPE3 JAHHYIO TOUKY

Y TICPIICHIUKYJIIPHON TAHHOU MPSMOIi; OUCCEKTPUCHI
JAHHOT'O YIJIa; TPEYTOJIBHUKOB MO PA3JIMYHBIM JIEMEHTAM.
3HAKOMMTBHCH ¢ HCTOPHEH PAa3BUTHS T€OMETPUH

[ToBTOpEeHue, 0600I1IECHNE 4 [ToBTOpEHNKE PemiaTe 3aga4m Ha NOBTOPEHKE, WILUTKOCTPUPYIOIIUE CBSA3U
3HAHU 1 00001IeHNe MEXKy pa3IMYHbIMHU YaCTSIMU Kypca

OCHOBHBIX IMOHSATUHI

U METOJIOB Kypca

7 xnacca
OBUIEE KOJIMYECTBO 68

YACOB I10 IIPOTPAMME
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8 KUIIACC
HaumenoBanue paznena | KonuuectBo OcHoBHOE OcHOBHBIE BUJIBI JICATEIILHOCTH O0YYarOIINXCS
(Tembl) Kypca 4acoB COJICp)KaHUE

UeThIpeXyrojJbHUKA 12 [Tapannenorpamm, ero | M300pakartb 1 HAXOAUTH HA YEPTEKAX
IIPU3HAKU U CBOWCTBA. | YETHIPEXYTOJILHUKU Pa3HbIX BUJIOB U UX DJIEMEHTHI.
YacTtHble ciyyan @opMyIHPOBATH ONPeiesIeHUs: TapaJIeIOrpaMMa,
napajuieorpaMMOB IpsIMOYTOJIbHHKA, poMOa, KBaJparTa, TparneiuH,
(MpSAMOYTOJILHUK, PaBHOOOKOM Tpaneuuu, NpsiMOyTroJbHOM Tpaneuuu.
pomO, KBaapar), ux Jloka3bIBaTh M MCNOJIB30BATh IIPH PELIEHUH 32124
IIPU3HAKK U CBOMCTBA. | NPU3HAKHU M CBOMCTBA: NapaJuIeIOrpaMma,
Tpaneuus. IpsIMOYTOJIbHHKA, poM0Oa, KBaJparTa, TparneiuH,
PaBHOOOKAs paBHOOOKOM Tpaneuuu, NpsIMOyroJIbHOM Tpaneru.
U TIPSIMOYTOJIbHAS IIpumensaTs MeTo/ YABOCHHUS MEUaHBI
Tpaneuuy. TpeyroibHuka. Menoab3oBaTh LUQPPOBBIE pPeECYpPChI
MeTton yaBoeHus JUTSl KCCIIEIOBAHUSI CBOMCTB M3Y4YaeMbIX (Uryp.
MeENaHBbI. 3HAKOMHUTBCH C HCTOPHEH PAa3BUTHUS T€OMETPUN
[enTtpasnbHas
CUMMETpUS

Teopema Paneca u Teopema 15 Teopema Paneca IIpoBoaAUTH MOCTPOCHUS C IOMOIIBIO HUPKYJISA U TUHEUKU

0 IPONOPIIMOHATIBHBIX
OTpe3Kax, MoJA00HbIE
TPEYTOJIbHUKU

Y TeopeMa

O MPOMOPIIMOHATIBHBIX
OTpE3Kax.

Cpenssis nmuHUS
TPEYTOJIbHHKA.
Tpaneuus, ee cpeaHsist

C ucnoJib3oBanue reopemsl daneca u TeOpeMsl

O MPOIMOPIUMOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIM
IIPONIOPLUMOHAIIBHBIN OTPE30K.

IIpoBoauTh 10KA3aTENBCTBO TOTO, YTO MEAUAHBI
TPEYTrOJIbHUKA MEPECEKAIOTCS B OJTHOW TOYKE, U HAXOAUTH
CBSI3b C IEHTPOM MacC, HAXOAUTh OTHOLIECHHUE, B KOTOPOM
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JIUHUSL.
[IponopumoHalibHbIE
OTPE3KHU.

[enTp macc

B TPEYTOJILHUKE.
ITonoOHBIE
TPEYTOJIbHUKHU.

Tpu npusHaka
moao0ous
TPEYTOJIbHUKOB.
[Ipumenenue
no100us

MIPU PEIICHUN
MPaKTUYECKUX 3a]1a4

MeUaHbl JEIATCS TOUKON UX IEPECEUCHUS.

HaxoauTh 1og00HbBIE TPEYTONBHUKN HA TOTOBBIX YEPTEkKAX
C YKa3aHMEM COOTBETCTBYIOLINX MPU3HAKOB MOJO0US.
PemaTp 3agaum Ha M0J0OHBIE TPEYTOJIBHUKH C IIOMOIIBIO
CaMOCTOATENBHOTIO TOCTPOEHUS YEPTEXKEN U HAXOKACHUS
NOJI00HBIX TPEYTOJbHUKOB.

IIpoBoaUTH 10Ka3aTEJBCTBA C HCIOJIb30BAHUEM
IPU3HAKOB MOJ00US.

Joka3bIiBaTh TpU NpU3HAKA TOA00US TPEYTOJIbHUKOB.
IIpuMeHATH OJyYeHHBIEC 3HAHUS IIPU PELLICHUU
reOMETPUYECKUX U MPAKTUYECKUX 3a1a4.

3HAKOMUTBHCS € HCTOPHEH Pa3BUTHUS T€OMETPUN

[Inomans. Haxoxnenue
TUIOIIA/IEH TPEYTOJIbHUKOB
1 MHOTOYTOJIbHBIX (PUTyp.
[Tnomaan mogo0HBIX

¢uryp

14

CBolicTBa miomajaci
F€OMETPUYECKUX
uryp.

DopMyibl

JUTS TUTOIIAIA
TPEYTOJIbHHUKA,
napasuiesiorpamma,
Tparenuu.
Breraucnenue
IJIOIIAAEN CIIOKHBIX

buryp.

OgyageBaTh NEPBUYHBIMHU NPEACTABJIEHUSIMH 00 oOLIei
TEOPUH IIJI0MAU (Mepbl), POPMYJTUPOBATH CBOWMCTBA
TUIOLIAAH, BBIACHSITH UX HATJISIHBINA CMBICIL.

BbiBoaUTH (OpMYIIBI IJIOLIAAM MTapaljiesiorpaMmma,
TPEYroJIbHUKA, Tpareuuu u3 GopMyJibl TUIOIIAAN
IpsIMOYTOJIbHUKA (KBaJparta).

BoiBoauTh (GOpMYIIBI TUIOMIAAN BBITYKIIOTO
YEThIPEXYTOJIbHUKA Yepe3 IMarOHAIM U yTroJl MEKy HUMH.
HaxoauTs momaau Gpuryp, n300pak€HHBIX HA KIETYATON
OyMmare, HCIOJIb30BaTh pa30oueHue GUryphl Ha YaCTH

U J0CTPAaNBaHHUE.
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[Tnomanu guryp

Ha KJIeTyaTtou Oymare.
ITnomanu mogo0HbBIX
duryp.

3amaun

C IPAKTUYECKUM
COJIEp)KaHUEM.
Pemenue 3amag

C IIOMOIIBLI0 METO1a
BCIIOMOT'aTEJIbHOU
IIJIOIIAIA

Pa30oupaTs npuMepsbl UCIIOIH30BaHUS BCTIOMOTaTEIbHON
IJIOIAIN JIJISl PEIICHUSI TEOMETPUYECKHX 3a]ad.

HaxoauTts momaau nogo0HbIX Guryp.

BbIuncJasiTh I0maan pa3indHbIX MHOTOYTOJIBHBIX (DUTYD.
Pemartsb 3agaum Ha 1JI0IA/1b C MPAKTUYECKUM
COJIep>KaHuEM

Teopema ITucdaropa
Y HavaJjia TPUTOHOMETPUU

10

Teopema Iudaropa,
ee MPUMEHEHHE.
OrnpeneneHue
TPUTOHOMETPUUECKHUX
(GyHKUIHIA OCTPOro
yTJia IPSIMOYTOJILHOTO
TPEYTrOJbHUKA,
TPUTOHOMETPHUUECKUE
COOTHOIIICHUS

B MIPSIMOYTOJIHHOM
TPEYTOJIbHUKE.
OcHoBHOE
TPUTOHOMETPHUECKOE
TOXKJIECTBO

Hoxa3biBaTh Teopemy [ludaropa, ucnoabzoBarts ee

B MNPAKTUYECKUX BBIYUCIICHUSAX.

@opMyTHPOBATH OINPEACIICHNUS TPUTOHOMETPUUECKUX
(GyHKUUNA OCTPOro yriia, HPOBEPATh UX KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUYECKUE COOTHOLICHUS

B MIPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

HccsenoBaTb COOTHOLIEHUS MEXKAY CTOPOHAMHU

B MPSIMOYTOJIBHBIX TPEYTOJIBHUKAX C yriiaMu B 45° u 45°;
30° u 60°.

Hcnoab3oBath GopMysibl IPUBEIECHUS U OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKJIECTBO AJII HAXOXKICHUS
COOTHOILICHUH MEXAY TPUTOHOMETPUIECKUMU (PYHKITHSIMH
Pa3JIMYHBIX OCTPHIX YIJIOB.

IIpuMeHATH MOyYEHHbIE 3HAHUS U YMEHHUSI IPU PELLICHUH
MPAKTUYECKUX 3a/1a4.

3HAKOMMTBHCS ¢ HCTOPHEH PAa3BUTHS T€OMETPUU
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YTIbl B OKPY’KHOCTH.
BrnucaHHbIE 1 ONTMCAHHBIE
YETHIPEXYTOJIbHUKH.
KacarenbHble

K OKpykHOocTu. Kacanue
OKPY>KHOCTEHN

13

Bnucannbie

Y LICHTPaJIbHbIC
YIJIbI, YTOJI
MEXITY
KacaTeJILHOMI

Y XOPIOH.

Yrael mexay
XopaaMu

1 CEKYUIMMH.
Bnucannbie

U OITMCAaHHBIC
YEThIPEXYTOJIbHUKH,
VX MPU3HAKU

U CBOMCTBA.
[Ipumenenune s3Tux
CBOMCTB

MIPU PEIICHUU
T€OMETPUYECKUX
3aja4.
Bzanmuoe
pacmnoyIOKEHNE
JIBYX
OKPYKHOCTEM,
o01me
KacaTeJIbHbIC.
Kacanue
OKPY>KHOCTEMN

@opMyTHPOBATH OCHOBHBIE OIPECIICHHUS], CBSI3aHHBIC

C yriamu B Kpyre (BIIUCaHHBIN YroJl, HEHTPAJIbHBIN YTroJl).
HaxoauTh BIMCaHHBIE YTJIbI, ONIUPAOLIUECS HA OJHY AYTY,
BBIYMCJIATH YIUIBI C IIOMOIIBIO TEOPEMBI O BIIMCAHHBIX
yIJIax, TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIbHHUKE,
TEOPEMBI O LIEHTPAJIBHOM YIJIE.

HccnenoBath, B TOM UnCiIe ¢ TOMOUIBIO IIUPPOBBIX
peCypcoB, BIIMCAHHBIE U ONMCAHHBIE YETHIPEXYTOJIbHUKH,
BbIBOJUTH UX CBOMCTBA U NPU3HAKHU.

Hcnoab30BaTh 3TH CBOKCTBA U IIPU3HAKU IIPU PEILICHUU
3aj1a4
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[ToBTOpEeHME, 0000IICHHE 4 [ToBTOpCHME PemaTh 3a1a4M Ha IOBTOPCHUE, HILTFOCTPUPYIOIINE CBSI3U
3HAHUU OCHOBHBIX MOHATUNA U | MEXKIY pa3IMIHBIMH YaCTIMH Kypca

METOJIOB KypCOB

7 1 8 KJ1accoB,
000011IeHNE 3HAHUI

OBILEE KOJIMYECTBO 68
JACOB I10 ITPOTPAMME
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9 KITIACC
HaumenoBanue paznena | KonmnuectBo OcHoBHOE OcCHOBHBIE BUJIbI JICATEIILHOCTU 00YUYaIOIIUXCS
(Temnl) Kypca 4acoB COJIEp)KaHUE
Tpuronomerpus. TeopeMbl 16 Omnpenenexue @opmyJIMpoOBaATH ONpeieaeHus TPUTOHOMETPUIECKUX
KOCHHYCOB M CUHYCOB. TPUTOHOMETPUUECKUX | (DYHKIHH TYIBIX U MPSIMBIX yTJIOB.
PelieHre TpeyroabHIKOB bynknui yriaos ot 0° | BeIBOAMTBL TEOpEMY KOCUHYCOB U TEOPEMY CHHYCOB
10 180°. @opmysl (c pamrycoM OMUCAHHOW OKPYKHOCTH).
IPUBEICHHSL. BoiBoauTh (hopMYJIbl A/ BHIYMCICHUS IJI0LAAEH
TeopeMa KOCHHYCOB, C HCIIOJIB30BAHUEM TCOPEM TPUTOHOMETPHHA ((i)OpMy.Ha
TeopeMa CHHYCOB. IJIOIA/IA TPEYTOJbHHUKA YEPE3 JIBE CTOPOHBI U YIOJI MEXK]Y
Perenue HUMH, (HOpMyJIa TUIOIIAN YETHIPEXYTOJIbHUKA YePe3 €T
TPEeyTrONbHUKOB. JIMAarOHaIN U YTOJI MEXKIY HUMH).
[IpakTHYeCcKOe Pematb TpeyroJbHUKY.
TIPIMEHEHUE Pemathp npakTudecKue 3a1a4u, CBOSIIACCS
JI0Ka3aHHBIX TEOpEM K HAXOXJCHUIO PA3JIUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA
[IpeoOpa3zoBanue noaoousi. 10 IlonsiTne OcBauBaTh NOHSITHE IPEOOPA3OBAHMS TOJOOUS.
MeTtpuueckue 0 npeoOpa3oBaHUH HccaenoBath OTHONICHUE JIMHEWHBIX 3JIEMEHTOB (QUTYP
COOTHOLIEHUS oJ100us. pu peoOpa3oBaHuU MOI00US.
B OKPY>KHOCTH COOTBETCTBEHHBIC HaxoauTts npuMepsl 1o1001s B OKpY Karomiei
AJIIEMEHTHI TOJIOOHBIX | JEUCTBUTEIHLHOCTH.
duryp. BbIBOAMTH METPUUECKHUE COOTHOIICHUS MEXKTy OTPE3KaMu
Teopema XOp/I, CEKYIIIUX U KacaTebHBIX C UCTIOIb30BAHUEM

O MIPOU3BEICHUHU
OTPE3KOB XOPJ,
Teopema

BIIMCAHHBIX YIJIOB U HOJIO6HBIX TPCYTOJIbHUKOB.
Pemiatnb reOMCTPHUYICCKHC 3ada491 U 3aJJa91 U3 peaHBHOﬁ
ZKHU3HHU C UCITOJIBb30BAHHUECM HOI[O6HBIX TPCYT'OJIbHUKOB
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O MPOU3BEICHUU
OTPE3KOB CEKYIIHX,
TeopemMa o KBaapare
KacaTeIbHOM.
[Tpumenenue

B PELLICHUU
r€OMETPUYECKHUX
3a1a4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKECHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOKEHHUE BEKTOPA
Ha YHCIIO.
duznyecKkuim

Y T€OMETPUYECKUI
CMBICIT BEKTOPOB.
PaznoxeHne BekTopa
0 JIBYM
HEKOJUTMHEAPHbBIM
BEKTOpPaM.
Koopannater
BEKTOpA.

CkansipHoe
MPOU3BEICHUE
BEKTOPOB, €T0

Hcnonb30BaTh BEKTOPHI KAK HAIIPABIICHHBIE OTPE3KH,
HCCIIe0BATH TEOMETPUYECKUM (TTepeMeIIeHHE)

U (pu3nyecKuil (Cuiia) CMbICIBI BEKTOPOB.

3HaTh onpeneseHUs CyMMBbI U PA3HOCTH BEKTOPOB,
YMHOXEHHUS BEKTOPA HA YUCJIO0, MCCJIeI0BATH
reOMETPUYECKUN U (PU3UUECKUIN CMBICIIBI 3TUX ONEepallUi.
Pemiatb reoMeTpU4ECKUE 3aa4U C UCIIOJIB30BAHUEM
BEKTOPOB.

PackiaabsIiBaTh BEKTOP M0 ABYM HEKOJUIMHEAPHBIM
BEKTOPaM.

Hcnoab30BaTh CKAIPHOE NIPOU3BEICHUE BEKTOPOB,
BBIBOJMTBH €I0 OCHOBHBIE CBOMCTBA.

BbpryucasiTb CyMMy, pa3HOCTb U CKaJISIPHOE MPOU3BEICHUE
BEKTOPOB B KOOpJMHATAaX.

IIpuMeHATH CKaIsIpHOE NPOU3BEICHUE I HAXO0KACHUS
JUIVH U YTJI0B
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MIPUMEHEHNE
JUISL HAXOKICHHS
JUTMH U YTJIOB.
Pemenne 3anau
C IOMOIIBIO
BEKTOPOB.
[Tpumenenune
BEKTOPOB JIJIA
pelIeHus 3aaa4y
buzuku

I[CKapTOBLI KOOpAWHATLI
Ha IIJTTIOCKOCTHU

JlexapToBbI
KOOPAMHATHI TOUEK
HAa IJIOCKOCTH.
YpaBHEHHE IPAMON.
YpaBHeHUe
OKPY>KHOCTH.
Koopannatel Touek
IIEPECCUCHUS
OKPY>KHOCTH

Y PSIMOM.

MeTtoa koopaAMHAT
IIPU PELICHUU
F€OMETPUYECKHUX
3a/1a4, MPaKTUYECKUX
3a1a4

OcBauBaTh NOHSITHE TIPSIMOYTOJILHONU CUCTEMBI
KOOPJIMHAT, IEKAPTOBBIX KOOPAUHAT TOYKH.

BbIBOAUTHL ypaBHEHHE NIPSMOUN U OKPY>KHOCTH.

BoiessiTh NOJHBIN KBaApaT ISl HAXOXKICHUS LIEHTPA

Y painyca OKpPYKHOCTH T10 €€ YPaBHEHHUIO.

Pemats 3agaum Ha HAXOXKJICHUE TOUCK

MepecevyeHus NPsIMbIX U OKPY>KHOCTEH € MOMOIIbIO METOAA
KOOpJIMHAT.

Hcnoan3oBaTh CBOMCTBA YIII0BOro KO3 puiimeHTa mpsiMoi
MIpY PELICHUU 3a/1a4, 1JI ONPEICIICHUS PACTIOIOKEHUS
IIPSIMOM.

IIpruMeHsITH KOOPIMHATHI IPU PELICHUHN

F€OMETPUYECKUX U MPAKTUYECKUX 3a]1a4,

JUISL IOCTPOCHUSI MATEMATUYECKUX MOJEIEH

peanbHbIX 3a7a4 («METOJI KOOPAMHAT ).

IHosab30BaThCA U151 IOCTPOEHUS U UCCIICIOBAHUN

M (PPOBBIMH peCypCaMH.
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| | 3HAKOMHTBCS ¢ HCTOPHeEli PA3BUTHS F€OMETPHH
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IIpaBuiIbHBIE 8 IIpaBuiibHBIE DopMyIMPOBATH OIPEICIICHUE NTPABUIIBHBIX
MHOT'OYTOJIbHUKH. MHOT'OYTOJIbHUKH. MHOI'OYT'OJIbHUKOB, HAXOAUTh UX JJIEMEHTHI.
JInmnHa oKpyKHOCTH Yucno n. Jnuna IHonb30BaThCsl MOHATHEM JJIMHBI OKPYKHOCTH, BBEICHHBIM
Y IJIOLIAJb KpyTa. OKPYXHOCTH, T1yTH C IIOMOILBIO NPABUIIBHBIX MHOTOYT'OJIbHUKOB, ONpeleasiTh
BrraucieHue miomniaei OKPY?KHOCTH. 4HuCJIO T, JUIMHY AyT'M M paJiJdaHHYIO0 Mepy yria.
Panuannas mepa IIpoBoauTh Mepexoa OT paAuaHHON MEPHI yTiia
yria. K TPalyCHOM 1 HA00OPOT.
Inomane kpyra, OnpeaeasTh mIoMaab Kpyra.
CEKTOpa, CErMeHTa BouiBoauts popMy.ibl (B rpalyCHON U paJiMaHHON MEpE)
JUISL JUTMH IyT, TUIOIAJAENH CEKTOPOB U CETMEHTOB.
Boruncasith miomaan Guryp, BKIOYAIOMIUX JIEMEHThI
OKPY>XKHOCTH (KpyTa).
HaxoauTh 1iomaaum B 3aj1a4yax peajbHOU )KU3HU
JIBUKEHNS TIIIOCKOCTH 6 [lonsatue o nerwxeHnn | Pa3dmparb npuMepsbl, WLTFOCTPUPYIOIINE TOHATHUS

IIJIOCKOCTH.
[TapaienbHbIN
IIEPEHOC, TOBOPOT
IIpumenenue

IIPU PELLICHUH 3a]a4

JIBHOKCHUS.
DopMyJIMPOBATH OIPEICIICHUS MAPAILICIBHOTO MEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPHH.

BbIBOAMTB MX CBOKCTBA, HAXOAMTH HEMOABUKHBIC
TOYKHU.

HaxoauTh HEHTPBI U OCH CUMMETPUH IMPOCTEUIINX
uryp.

IIpuMeHATH MapaJUIeIbHBIN EPEHOC U CUMMETPHIO
IIPH PEIICHUH T€OMETPHUCCKUX 3aj1a4 (pa3oupaTh
IPUMEPBHI).

Hcnoab30BaTh IS TOCTPOCHUS U UCCIIEOBAaHUMN
1i(poBBIe pecypehl
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[ToBTOpEeHue, 0600IIeH e,
cucTeMaTHu3alus 3HaHuH1

7

[ToBTOpEHUE
OCHOBHBIX IMOHSTUN

1 METOJ0B KypCOB
7-9 KJ1accos,
o0o01ieHne

Y CUCTEMAaTU3aLNs
3HaHui. [Ipocrenmne
IrE€OMETPUYECKUE
burypsI u ux
cBoricTBa. M3mepenune
reOMETPUYECKHUX
BEJINYMH.
TpeyrosbHUKY.
[TapamiensbHbIe

Y TIEPIICHIUKYJISIPHbBIE
IIpSIMBIE.
OKpy»XHOCTb U KpYT.
I'eomerpuueckue
MOCTPOCHUS. Y TJIbI

B OKPY’KHOCTH.
Briucanueie

Y OTIIMCAHHBIE
OKPYKHOCTH
MHOT'OyTOJIbHUKOB.
[Ipsimast

1 OKPY’KHOCTb.

OnepupoBath NOHATHAMM: QUTYpa, TOUKA, IpsIMasi, yrod,
MHOTOYTOJILHUK, PAaBHOOCIPEHHBIN U PAaBHOCTOPOHHUI
TPEYTOJIBHUKH, TPIMOYTOJILHBIN TPEYTOJIbHUK, MEANAHA,
OucceKTpuca U BbICOTa TPEYTOJIbHUKA, MapajlieJorpamm,
poOMO, IPSIMOYTOJIBHHK, KBaJIpaT, TpaIelus; OKPYKHOCTb,
KacaTeNbHast, paBEHCTBO U mojiobue Guryp,
TPEYroJIbHUKOB; NAapAJJIENbHOCTh U MEPIEHANKYISIPHOCTh
MPSIMBIX, YTOJI MEK1y TPSMBIMUA, CHMMETPHS
OTHOCHUTEJILHO TOYKH U MPSIMOIL; JUIMHA, PACCTOSIHUE,
BEJIMYMHA YIJIa, TJI0IIA/b, IEPUMETP.

Hcnoab3oBaTth GopmyJibl: IEPUMETPA U TLIOIIAIN
MHOT'OYT'OJIbHUKOB, JIJTMHBI OKPY>KHOCTH U IUIOLIAIU KpyTa,
o0beMa MpsAMOYTOJIBHOTO Mapaiejenunesaa.
OnepupoBaTh NOHATHAMM: NIPSIMOYTOJIbHAS CUCTEMA
KOOPJIMHAT, BEKTOP; UCIMOJIb30BATh YTH MOHATHS

JUISI TIPEJICTaBJICHUS JaHHBIX U PELIEHUs 3a/1a4, B TOM YHUCIIE
U3 IPyTUX YYEOHBIX MPEIMETOB.

Pemath 3a1aum Ha TOBTOPEHUE OCHOBHBIX MOHSTHUH,
WUTIOCTPALIMIO CBSI3EM MEX]y pa3IMuYHbIMHU YacTIMH Kypca.
BoiOupaTs MeTox 11 peuieHus 3aJa4n.

PemaTh 3agaum 13 NOBCEAHEBHOM JKU3HU
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YeTbIpeXyroJbHUKY.
Brniucannbie

Y OTIIMCAHHbIE
YEeTHIPEXYTOJIbHUKH.
Teopema ITudaropa
Y Hayasia
TPUTOHOMETPHH.
Pemenne o0mmx
TPEYTOJIbHUKOB.
IIpaBuiibHBIE
MHOTOYTOJIbHUKH.
[TpeobpazoBanus
IJIOCKOCTH.
JBmxkenus. [TomoOue.
CummeTpust.
IInomans.
Brrunciienue
momaneu. [lnomann
Nno00HBIX QUTYP.
JlexapToBbI
KOOPJIMHATHI

Ha TJIOCKOCTH.
BexTopsl

Ha IJIOCKOCTH

OBLIEE KOJIMYECTBO 68
YACOB I10 [IPOTPAMME
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OEJTEPAJIBHASA PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KITACCAX

HNOACHUTEJIBHASA 3ATIMCKA

B coBpemeHHOM LH(POBOM MUpPE BEPOATHOCTh W CTATUCTUKA IPUOOPETAIOT BCE
OO0JIBIITYI0 3HAYMMOCTH, KaK C TOYKU 3pEHUS MPAKTUYECKUX MPUITIOKEHHM, TaK U UX POJIH
B 00pa3oBaHMM, HEOOXOJUMOM Ka)XIoMy 4YesoBeKy. Bospacraer uucino mpodeccui,
Ipy OBJAJCHUM KOTOPBIMH TpeOyercs Xopomias 0a3oBas MOATOTOBKAa B 00JacTH
BEPOATHOCTH U CTATUCTHKH, TaKas MOJATOTOBKA Ba)kKHA JJISl MPOJOJLKEHUS 00pa30BaHus
U U1 YCOEIIHOW MPOPECCHOHAIBHON Kapbephl.

Kaxxapiii 4enoBek MOCTOSSHHO MPUHUMAET PEIICHHUSI HA OCHOBE MMEIOIIUXCS Y HETO
JaHHBIX. A 178 OOOCHOBAaHHOTO TIPUHSTHS pEIIEHUS B YCJIOBHMSIX HEIOCTaTKa
WM u30bITKa MHPOPMAIMK HEOOXOJUMO B TOM YHCIE XOpouio chopmMupoBaHHOE
BEPOATHOCTHOE M CTATUCTHUECKOE MBIIILICHHUE.

MIMEHHO MOATOMY OCTPO BCTalla HEOOXOAUMOCTh CHOPMHUPOBATH Y 00YyUAIOIIMXCSI
(GyHKIHOHATBHYIO TPAMOTHOCTh, BKJIIOYAIONIYI0 B ceOsi B KayeCTBE HEOThEMIIEMOU
COCTAaBJISIFOIICH YMEHHE BOCIPUHUMATHh U KPUTUYECKH aHAIM3UPOBATH WH(OpMAIIHIO,
NPEJICTABICHHYIO B PA3IMYHBIX (opMaxX, MOHMMATh BEPOSITHOCTHBINA XapaKTep MHOTHX
pEeaNbHBIX TPOIECCOB U 3aBUCUMOCTEH, MPOU3BOAUTH IMPOCTEUIINE BEPOSITHOCTHBIC
pacyeTsl.

3HaKOMCTBO B y4eOHOM Kypceé C OCHOBHBIMH MpHHIUIAMU cOopa, aHamm3a
U TIPEICTAaBJICHUs IaHHBIX M3 PasIUYHBIX cdep >XKU3HM 00IIecTBa W TOCYIapcTBa
npuoOmaeT oOydalomuxcs K OOIIeCTBEHHbIM HHTepecaMm. V3ydeHwe OCHOB
KOMOMHATOPUKH pa3BMBA€T HABBIKM OpraHu3aluu mepebopa W TMOJcYeTa ducia
BapHAHTOB, B TOM YHWCJE B MPUKIAJHBIX 3a7adax. 3HAKOMCTBO C OCHOBAMH TECOPHH
rpadoB co3maer maremMaTH4YecKMd (QyHIaMEHT st (HOPMHUPOBAHMST KOMIIETEHIIUN
B oOnactu uHGOpPMATHKH U IMGPOBBIX TeXHONOTHH. [Ipu W3ydyeHUH CTATUCTUKU
U BEPOSITHOCTH OOOTAIIAOTCs MPEACTABICHUSI 00yUYaIOUXCI O COBPEMEHHON KapTHHE
MHUpPa ¥ METOJaxX €ro MccleoBaHus, GOpMHUpPYETCs] TOHUMaHUE POJM CTATHCTUKH Kak
UCTOYHUKA COLMAJbHO 3HAUYMMOM HMH(OpMAIMM M  3aKJIaJbIBAlOTCS  OCHOBBI
BEPOATHOCTHOTO MBIIIUICHHUS.

B COOTBETCTBUM ¢ NaHHBIMH IENSIMH B CTPYKTYpe MPOrpaMMbI y4eOHOTO Kypca
«BeposTHOCT M CTATHCTHKA» OCHOBHOTO OOIIET0 00pa30BaHMsI BBICICHBI CIICAYIOIINE
coliepkateNibHO-MeToiuueckue nuHuu: «lIpencraBieHrue MaHHBIX W ONHCATENIbHAS
CTaTUCTUKa», «BepoATHOCTB», «DJIeMEHThl KOMOWHATOPUKN», «BBeneHne B TEOPHIO
rpadoB.

Conepxxanue nunun <«lIperncraBieHrne MaHHBIX W OINUCATENIbHAS CTATHCTHKA»
CIIy’)KUT OCHOBOU Il (hOPMHUPOBAaHMSI HABBIKOB PabOTHI ¢ WH(GOpMAIUEH: OT YTCHHUS
U HHTepHpeTanuu uHGOpMalWW, NPEACTaBICHHOW B TaONHWIAX, HA JAUarpaMMax
u rpadukax, 0 cOopa, MpPEACTaBICHUS M aHaIM3a JaHHBIX C MCIOJIb30BAHUEM
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CTAaTUCTUYECKUX XapaKTEPUCTUK CpeAHMX U pacceuBaHus. Paboras ¢ JaHHBIMH,
oOydarolyecsi ydarcsi CUYUTBIBATb M HUHTEPIPETUPOBATh JAHHBIC, BBIIBUTaTh,
apryMEHTUPOBATh M KPUTHKOBaTh MPOCTEUIIME TUMNOTE3bl, Pa3MbIIUIATh HAaJl
dakTopamMu, BbI3BIBAIOIIMMH W3MEHYMBOCTb, M OIEHWBATh UX BIUSHUE Ha
paccMaTpUBaEMBbIE€ BEJIMYHUHBI U POLECCHI.

NHTYynTHBHOE TMIpPEACTAaBICHHE O CIYYalHOW W3MEHYMBOCTH, HCCIEIOBAHNE
3aKOHOMEPHOCTEN M TEHJCHIMI CTaHOBUTCS MOTHBUPYIOIIEH OCHOBOW JJI U3YYEHUS
TEOPHUH BEPOATHOCTEN. boJbIioe 3HaUeHNE UMEIOT IPAKTUYECKUE 3a/1aHUS], B YACTHOCTH
OIIBITHI C KJIIACCHYECKUMH BEPOSATHOCTHBIMHU MOJEISIMHU.

[ToHsiTHE BEpOSATHOCTH BBOJUTCS KaK Mepa MPaBI0NOA00MUs CTy4ailHOTO COOBITHS.
[Ipu uzyyenuu yueOHOro Kypca o0ydaromuecs 3HaKOMSITCS ¢ MPOCTEUIIUMH METOIaMU
BBIYKCIICHUS BEPOSATHOCTEM B CIy4YallHBIX O3KCIEPUMEHTaX C PaBHOBO3MOXHBIMU
AIIEMEHTAPHBIMU HCXOJIaMH, BEPOATHOCTHBIMHM 3aKOHAMH, MO3BOJSIOIIMMU CTABUTh
U pelath 0oJiee CIoXKHbIE 3a/1auu. B yueOHbIN Kypc BXOJAT HayaldbHbIE MPECTaBICHUS
O CJIy4allHbIX BEJIMYMHAX M UX YHUCIOBBIX XapaKTEPUCTUKAX.

B pamkax yuyeOHOro Kypca OCYHIECTBIISIETCS 3HAKOMCTBO OOyYarolIuxcs
C MHOXXECTBAaMU W OCHOBHBIMH OIEpalldIMH HaJ MHOKECTBAMH, PacCMATPUBAIOTCS
MpUMEpbl MPUMEHEHHUs [JIs PEIICHUS 3ajlad, a TaKXKE MCIOJIb30BAHUS B APYrUX
MaTEeMaTUYECKUX Kypcax U y4eOHBIX MpeaMETax.

B 7-9 kmaccax wuzydaercsa ydeOHBIM Kypc «BeposiTHOCTb M CTAaTHCTHKa», B
KOTOpPBIA BXOIAT  paspensl:  «lIpeacraBneHwe  JaHHBIX W ONKcCATEIbHas
CTaTUCTHKAY,

«BeposTHOCTEY, «D1eMeHTbl KOMOWHATOPUKNY, «BBenenue B Teopuio rpadosy.

OOmiee YMCIO YacOB, PEKOMEHJOBAHHBIX JUIsI HW3Y4YEHHUs Y4eOHOro Kypca
«BepositHOCTh U cTaTtuctukay, — 102 yaca: B 7 kiacce — 34 yvaca (1 yac B Hepento),
B 8 kiacce — 34 yaca (1 gac B Hegento), B 9 knacce — 34 yaca (1 yac B Hezelo).

COIAEPKXAHUE OBYUYEHUA
7 KUIIACC

[IpencraBienne NaHHBIX B BUJE TaOiuil, auarpamm, rpadukoB. 3amoiHEHUE
Ta0JINI], YTEHUE U MOCTPOCHUE AUarpamMm (CTOJIOMKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urenne rpadukoB peanbHBIX mpoleccoB. M3pneuenune wuHoOpManuum u3 auarpamm
1 TaOJIUII, UCIIOJIb30BAHUE U UHTEPIIPETAIUs JaHHBIX.

OnucarenpHasi CTaTHCTUKA: cpeAHee apupMeTHYecKoe, MeAWaHa, pa3Max,
HauOOJIbIIIeE W HaWMMEHBIIEE 3HAYCHUS HaOopa YHCIOBBIX JaHHBIX. [Ipumepsr
CIy4YalHON U3MEHYUBOCTH.

CrnyyaliHbIil SKCIEPUMEHT (OMBIT) U Cy4dailHoe coObITHEe. BeposiTHOCTH U yacToTa.
Ponb MasioBEpOSITHBIX M MPAKTHYECKHU JTOCTOBEPHBIX COOBITHI B IPUPOJIEC U B OOIIIECTBE.
MoneTa 1 urpajibHasi KOCTb B TEOPUU BEPOSITHOCTEH.

I'pad, Bepuuna, pebpo. Crenenb BepmuHbl. Yucno pedbep u cymmapHasi CTETICHb
BepmuH. [IpencraBnenue o cBsizHocTu rpada. llenu u nuximel. [yt B rpadax. O6xox
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rpada (ditnepoB myth). [IpencraBienue 06 opueHTHpoBaHHOM Tpade. Pemenue 3agau
C TIOMOTIBIO TpadoB.

8 KUIIACC

[IpencraBieHne JaHHBIX B BUIE TAOJHII, JUAarpaMM, rpa(HKoB.

MHO0X€eCTBO, 3JIEMEHT MHOXECTBA, MOAMHOKECTBO. Onepanun HaJl MHOXXECTBAMH:
oObeMHEHUE, NepecedyeHne, nonojiHeHue. CBOMCTBA omepaiuil HajJ, MHOXECTBaMHU:
[IEPEMECTUTEIIBHOE, COYETATENILHOE, PACIIPEACINTEIBHOE, BKIFOYeHM. Vcnions30Banne
rpau4ecKkoro MpeACTaBICHUS MHOXECTB JJIsi ONKCAaHUS pPEAJbHBIX IMPOIECCOB
Y SIBJICHUH, IIPU PEIICHUU 3a/1a4.

N3mepenne paccenBaHusl JAaHHBIX. /[lucnepcuss WM CTaHOAPTHOE OTKIOHEHUWE
YUCIJIOBBIX HA0OpOB. JlnarpaMmMa paccemBaHus.

DneMeHTapHbIe COOBITUS ciayyaiiHoro omnbita. CiydaiiHbie coObiTus. BepostHocTH
coObITHIl. ONBITBI C PaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITUAMU. CiydaliHbIN
BbIOOp. CBSA3b MEXIY MAIOBEPOSTHBIMU M NPAKTUYECKU JOCTOBEPHBIMH COOBITHUSMU
B IIPUPOJIE, OOIIECTBE M HAYKE.

JepeBo. CBOMCTBA AEPEBBEB: €IWHCTBEHHOCTH IYTH, CYIIECTBOBAHHUE BHUCIYEU
BEPILMHBI, CBSI3b MEX]y UYWCIOM BEpIIMH W uyuciaoM pebdep. IlpaBuino ymHOKeHUS.
Pemenue 3a1a4 ¢ momolibio rpados.

[IpotuBonomnoxueie coObiTud. narpamma Jiinepa. OObeAMHEHUE U NTEPECEUCHHE
coObITuil. HecoBmecTtHbie coObITHs. Dopmysia CIIOKEHUS BEPOATHOCTEH. Y CIOBHAs
BeposiTHOCTh. [IpaBuno ymuoxenusi. HesaBucumbie coObitus. [lpencraBienue
DKCIEPUMEHTAa B BHJAE JepeBa. PemieHwe 3amad Ha HaXOXKICHHE BEPOSATHOCTEU
C TIOMOIIBIO JI€pEBA CIIYYaHOTO 3KCIIEPUMEHTA, AUarpamMm JuJepa.

9 KIIACC

[IpeacraBnenrie MaHHBIX B BHJIE TaOIHI], AUAarpamm, rpadukoB, MHTEpHIpETaUs
naHHBIX. YTeHue U NocTpoeHue TalIull, 1uarpaMmm, rpa)uKoB M0 PeaIbHbIM JaHHBIM.

[TepecranoBku u (akropuan. CoueraHuss U 4YUCIO coyeTaHUW. TpeyroibHUK
[lackains. Pemenue 3amay ¢ KCIOIb30BaHUEM KOMOMHATOPHUKHU.

I'eomerpudeckas BeposATHOCTh. CiyuyallHbIi BBIOOP TOYKH U3  QUTYPHI
Ha IJIOCKOCTH, U3 OTPE3KAa U U3 TYTU OKPY>KHOCTH.

HcnbiTanne. Yenex n Heyaaua. Cepust ucnblTaHud 10 nepBoro ycmnexa. Cepus
ucneiTannii bepaymm. BepostHOCTH cOOBITHI B cepyu UCTIBITaHUI bepHym.

CrnydaiiHass BeIMYMHA U pacOpelielieHue BeposiTHOCTEW. MaremaTudeckoe
OKMJIaHUE U aucriepcus. [Ipumepsl MaTeMaTUYECKOTO OKUIAHUS KaK TEOPETUYECKOTO
CPEIHETO 3HAYEHHUs BEIWYMHBI. MaTeMaTU4eCKOe OKUJIAHHE U JIUCIIEPCHS CIyYaiHOM
BEJIMYUHBI «YHUCIIO YCIEXOB B CEPUU UCHBITAaHUN bepHymm».

[Tonsitue o 3axkoHe 60abIHX YKceN. V3Mepenne BeposSTHOCTEH ¢ IOMOIIIBIO YaCTOT.
Ponb 1 3HaUueHMe 3aKOHA OOJBIINX YUCEN B PUPOJIE U OOIIECTBE.
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HPEIMETHBIE PE3YJIbTATBI

[IpenMeTHBIE pe3ynbTaThl OCBOCHHUS MPOTPAMMBl Y4eOHOTO Kypca K KOHILY
oOyueHus B 7 Kjacce.

Yurare wuHOpMAIUIO, TMNPEACTABICHHYI0 B Ta0iMIlaX, Ha JAuarpammax,
MPEACTABIATh JaHHBIE B BHUAC TaOJWIl, CTPOUTh JUArpaMMbl (CTOJOMKOBBIC
(cTosbyaThie) U KPYroBhI€) IO MAaCCUBaM 3HAUYCHUH.

OnuchiBaTh U UHTEPIPETUPOBATH PEATBLHBIC YUCIIOBBIC JIaHHbBIC, MIPEJCTABICHHBIC
B Ta0JIMIIAX, HA AMarpamMmax, rpapukax.

Hcnonb30BaTh Uil ONKUCAHUSI JAHHBIX CTATHCTUYECKHE XAPAKTEPUCTUKU: CPEHEE
apupmeTHIecKoe, MeIMana, HauboJibllee U HaMMEHbIIIee 3HAYCHUS, pa3Max.

Nmets mpencTtaBieHue O ClAydyalHOM M3MEHUMBOCTHM Ha TIpUMepax IIeH,
(GU3NYEeCKUX BEIWYHMH, AHTPOIOMETPUYECKUX JaHHBIX, HWMETh NIPEJICTABICHUE O
CTaTUCTUYECKON YCTOWMYUBOCTH.

[IpeameTHbIE peE3yJbTaThl OCBOEHUS MPOrpaMMbl YYEOHOro Kypca K KOHILY
oOyueHnus B 8 kiacce.

N3Bnexkats u mpeoOpa3oBeiBaTh WH(POPMAITHIO, TPEICTABICHHYIO B BUJE TaOHII,
auarpamm, rpauKoB, MpeICTaBIATh JaHHBIE B BUE TaOIHII, TUarpaMm, rpaduKoB.

OnuceiBaTh JIaHHBIE C TOMOIIBIO CTAaTHCTUYECKUX MOKa3aTeNleil: CpelHux
3HA4YCHUH U Mep pacceuBaHus (pa3Max, JUCIIEPCUS U CTAHIAPTHOE OTKIIOHEHUE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHWI W YacTOThl COOBITHIH, B TOM 4YHUCIE
o pe3yJibTaTaM U3MEpPEHUN U HaOI0ICHUH.

Haxonuth BepOSITHOCTH CIy4alHBIX COOBITUI B ONBITaX, 3Has BEPOSTHOCTH
AJIIEMEHTAPHBIX COOBITUI, B TOM YHCIIE B ONBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMU.

Hcnonw3oBaTh rpaduueckue MOJEIU: JIEPEBO CIy4allHOTO OSKCIEPUMEHTA,
IuarpamMMbl Diiiepa, YiucioBas mpsmas.

OnepupoBaTh MOHATUSMU: MHOYKECTBO, IMOJMHOYXECTBO, BBIIOJHATH OINEpalun
HaJ MHOXECTBAMU: 00bEIMHEHNUE, TIepeceueHue, T0MOJIIHEHNUE, IEPEUNCTISTh JIEMEHThI
MHOYECTB, IPUMEHSATH CBOMCTBA MHOKECTB.

Hcnonb3oBaTh rpaduyeckoe MpeACTaBICHUE MHOXKECTB M CBSI3€H MEXAY HUMHU
JUIsl OTIMCAHUSI TIPOIIECCOB W SIBJICHUM, B TOM YHCJIE MPHU PEIICHUHU 3aJad U3 JIPYTrux
Y4EOHBIX MTPEMETOB U KYPCOB.

[IpeameTHBIC pE3yJbTAaThl OCBOCHHUS MPOTPAMMbI Y4eOHOTO Kypca K KOHILY
oOyueHnus B 9 kiacce.

W3Bnekats U mpeoOpa3oBbIBaTh MHGOPMAIUIO, MPEICTABICHHYIO B Pa3iMYHBIX
UCTOYHUKAX B BUJE TaOMUL, AUArpaMM, rpa@HUKOB, MPEJCTABIATH JJaHHBIE B BUJE
Ta0JIHILI, TUarpaMm, rpauKoB.
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Pemate 3amaun  OpraHM30BaHHBIM  TepeOOpPOM  BapuUAHTOB, a  TaKkKe
C MCTIOJIb30BaHHEM KOMOMHATOPHBIX MPABUJI U METOJIOB.

Hcnonb30BaTh onucaTeIbHbIE XapaKTEPUCTUKH IS MACCUBOB YMCIIOBBIX JAHHBIX,
B TOM YHCJIE CPEAHUE 3HAYECHUS U MEPBI pACCEUBAHMSI.

HaxoauTe 4acToThl 3HAYEHUW W YACTOThI COOBITHS, B TOM YHCIE TMOJb3YSCh
pe3ysbTaTaMy MPOBEICHHBIX U3MEPEHUN U HAOIIOACHUI.

HaxoauTh BeposSTHOCTH Cily4yalHBIX COOBITUN B M3YUYEHHBIX OIBITaX, B TOM YHCIIE
B OIBITaX C PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMHU, B CEPUAX HCIBITAHUN
110 TIEPBOTO yCIeXa, B CEPUAX UCTIbITaHUK bepHyu.

Nmets npencraBiieHUe 0 CIy4allHOM BEJIMYMHE U O PACHPEACICHUNA BEPOSTHOCTEM.

Nmers mpesncTraBieHWe O 3aKOHE OOJBIIMX YHCEN Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4YaiHOW HM3MEHUYMBOCTH M O POJIM 3aKOHA OOJBIIUX YHCEN
B IIPUPOJIE U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumenoBanue paznena |KomnuectBo OCHOBHOE coaepKaHue OcHOBHBIE BUBI IEATEIIBHOCTH 00yYarOIINXCS
(Temsl) Kypca 4acoB
[IpencraBienune TaHHBIX 7 [IpencraBnenue TaHHBIX OcBauBaTh CIoco0bI [PEICTaBICHUSA

B Ta0nuuax. [Tpakruueckue
BBIYHCIICHUS 110 TaOJIMIHBIM
na"HHBIM. M3Bi1eueHue

Y MHTEpIpeTaIus
TAOJIMYHBIX JAHHBIX.
[IpakTruueckas pabora
«Ta0omuuey.

['padmueckoe
MIPE/ICTABJICHUE TAHHBIX

B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX)
auarpamm. Yrenue u
MMOCTPOEHUE AUATPAMM.
[Tpumeps! gemorpaduyeckux
Jarpamm.

[IpakTrnueckas padbora
«JlmarpamMmp»

CTaTUCTUYECKUX JAHHBIX U YUCIOBBIX MACCUBOB
C  TMOMOWBI0  Tabmul M JUarpaMm  C
WCIIOJIb30BAHUEM AKTYaJIbHBIX U BaXKHBIX JAHHBIX
(memorpaduueckue JAHHBIE, MIPOU3BOJICTBO
MIPOMBIIIIIEHHON

Y CEJIbCKOXO03SIICTBEHHON MPOIYKIIHH,
0OIIECTBEHHBIE U IPUPOJIHBIE SIBJICHU).

N3yuyaTh MeTOoAbI pabOThI C TAOTUYHBIMU

U TpaUueCcKUMH MPEICTABICHUSIMU JAHHBIX

C TIOMOIIBIO0 IUPPOBBIX PECYPCOB B XOJI€
PAKTUYECKUX pabOT

OmnucareapHass CTAaTUCTUKA

Uucnossie Habopwl. CpeaHee
apudmeruueckoe.

OcBauBaTh NOHATHS: YUCIIOBON HA0Op, Mepa
HEHTPAILHON TEHACHIINH (Mepa IEHTPa), B TOM YHCIIe
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MezmaHa YHuCJI0BOI'O Ha60pa.

Y CcTONYHUBOCTh MEJIMAHEI.
[Ipaktruyeckas pabora
«CpenHue 3HaYCHHSS .
HawnbGonpiiee 1 HauMeEHbIIIEES

3Ha4YCHMA YHCIIOBOT'O Ha6opa.

Pasmax

cpenHee apu(pMeTH4YecKoe, MeIMaHa.

OnuchIBaTh CTATUCTUYECKUE JAHHBIE C TOMOILBIO
cpeaHero apu(MeTuyecKkoro U MeJuaHsbl.

Pemathb 3a1a4u.

H3y4yarb cBOMCTBA CPEIHUX, B TOM YUCIIE

C TIOMOIIBIO IU(PPOBBIX PECYPCOB, B X0OJI€
IPAKTUYECKUX padoT.

OcBauBaTh NOHATHS: HAUOOJIbIIIEE U HAUMEHBIIIEE
3HAYEHHUS] YNUCIIOBOTO MACCUBA, pa3Max.

PemaTh 3agaum Ha BHIOOp crioco0a omvcaHus
JAHHBIX B COOTBETCTBHUM C MPUPOJON TaHHBIX

Y LEJIAIMU MCCIIEI0BAHUSA

CiyvaiiHasi ©3MEHUYUBOCTh

CityyaiiHasi ©3BMEHYMBOCTh
(mpumepsl). Yactora
3HAYEHUN B MACCHBE
NaHHBIX. [ pynnupoBka.
I'mcrorpammel.
[IpakTrueckas pabora
«CryyaiiHasi U3MEHYHUBOCTHY

OcBauBaTh NOHATHS: YACTOTA 3HAYCHUN B MACCUBE
JAHHBIX, TPYIIIUPOBKA IaHHBIX, THCTOTPaMMa.
CTpouthb 1 aHAJIM3UPOBATH TUCTOTPAMMBI,
NOAOMPATH MOAXOIAIINAN IIAr TPYIIITUPOBKH.
OcBauBathb rpapuyeckue NpeICTaBICHUS Pa3HbIX
BHUJIOB CIIy4allHOM U3MEHYUBOCTH, B TOM YHUCIIE

C TIOMOTITBI0 IU(PPOBBIX PECYPCOB, B XOIE
MPAKTUYECKON pabOThI

Brenenue B Teoputo rpados

I'pad, BepumHa, pedpo.
[IpencraBnenue 3amaun

¢ nomortipto rpada. CreneHpb
(BaJIECHTHOCTb) BEPIINHBI.
Yucino pedep u cymmapHas

OcBauBaTthb nousitus: rpad, Bepurta rpada, pedopo
rpada, cTeneHb (BaJICHTHOCTh BEPIIUHBI), LICTIh

Y IUKJL.

OcBauBaTh NOHATHSA: IYTh B rpade, 3iepoB MyTh,
o0xon rpada, OpueHTUPOBAaHHBIN Tpad.
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cTerneHb BepiuH. Llenb

u 1ukiL. [1yTe B rpade.
[IpencraBnenue o CBI3HOCTH
rpada. O6xoxn rpada
(9iisIepOB MyTh).
[IpencraBnenue

00 OpUEHTUPOBAHHBIX

rpadax

PemaTh 3aqauM Ha MOMCK CyMMBbI CTENIEHEH BEPIIMH
rpada, Ha ToucK 00xo/a rpada, Ha MOUCK MyTel

B OPMEHTHPOBAHHBIX Tpadax.

OcBauBaTh c1oco0bI MPeICTAaBICHU 33/1a4 U3 Kypca
anreOpbl, TEOMETPUHN, TEOPUH BEPOSITHOCTEH, APYTUX
MPEIMETOB C TOMOIIBIO TpadoB (KapThl, CXEMBI,
AIIEKTPUYECKHE LIETH, (YyHKIIMOHATHHBIE
COOTBETCTBHSI) HA MpUMeEpax

BeposarHocTs 1 yactoTa
CITy4aiHOT'O COOBITHS

Cry4aiiHbI{ ONBIT

U clly4ailHoe coObITHE.
BeposatHOoCTh M yacToTa
coObITusi. Poinb
MAaJIOBEPOSITHBIX

U MPAKTUYECKHU TOCTOBEPHBIX
cOOBITUI B IPUPOAE

U B o01ecTBe. MoHeTta

Y UrpajibHasi KOCTh B TEOPHUH
BEPOSTHOCTEH.
[IpakTruueckas pabora
«YacToTa BbIIAZCHUS OpIIay»

OcBauBaTh NOHATHUSA: CIIy4alHbIN

OTIBIT U CIIy4YaitHOE COOBITHE,

MaJIOBEPOSTHOE U MTPAKTUYECKH

JIOCTOBEPHOE COOBITHE.

N3yuyaTh 3HAUMMOCTHh MAJIOBEPOSITHBIX COOBITHIA

B IIPUPOJIE U OOIIECTBE HA BAXKHBIX MPUMEPaX
(aBapuH, HECUACTHBIE CITy4YaH, 3aIMTa NEPCOHATLHON
uHdopMaIy, nepeaava TaHHbIX).

N3yuyaTh posib KJIACCUYECKUX BEPOSITHOCTHBIX
Mozaened (MOHeTa, wurpajgbHas KOCTb) B
TEOPUH BEPOSITHOCTEN.

Ha0uonath u u3y4aThb 4acTOTY COOBITHI B IPOCTHIX
HKCIEPUMEHTAX, B TOM YHUCIIE C MOMOILBIO [IUPPOBBIX
PECYPCOB, B X0JI€ TPAKTUUYECKON pabOThI

O0600mieHue,
cucTeMaTHu3anus 3HaHUU

[IpencraBnenune NaHHBIX.
OmnmcarenbHast CTaTUCTHKA.
BeposTHOCTB CitydaitHOTO
cOOBITHS

IHoBTOPATH U3YYEHHOE U BBICTPAUBATH CUCTEMY
3HAHUM.

PemiaTh 3aga4m Ha NpeACTABICHUE U ONMCAHUE
JTAHHBIX C MOMOIIBIO U3YUYECHHBIX XaPAKTEPUCTHK.
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OOcy:xaaTh NpuMepbI CIIYYaHBIX COOBITHIH,
MaJIOBEPOSATHBIX U MPAKTUYECKH JOCTOBEPHBIX
CIIy4alHBIX COOBITUH, UX POJIM B IPUPOJE U KU3HU
YeJI0BEKa

OBLIEE KOJIMYECTBO 34
YACOB I10 [IPOTPAMME
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8 KUIIACC
HaumenoBanue paznena |KomnuectBo OcHOBHOE coaepkaHue OcHOBHBIE BUBI JICATEIIBHOCTH O0yYarOIINXCS
(Tembl) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBienne TaHHBIX. IoBTOPATH U3yYEHHOE U BHICTPAUBATH CUCTEMY

7 xi1acca

OnucarenpHas CTaTUCTHKA.
Crny4aiiHast ©3MEHYUBOCTb.

Cpennue uncinoBoro Hadopa.

Crnygaitabie cOOBITHS.
BeposarHocT 1 4acTOTHI.
Knaccuueckue moaenu
TEOPUH BEPOSATHOCTEM:
MOHETAa U UrpajibHasi KOCTh

3HAHUM.

Pemars 3agaum Ha IpeACTaBICHUE U ONUCAHUE
JAHHBIX C MOMOIIBIO N3YYEHHBIX XapAKTEPUCTHK.
PemiaTh 3a1a4M HA NPEACTABICHUE TPYIITUPOBAHHBIX
JAHHBIX U ONKCAHUE CIy4YailHOW N3MEHUYUBOCTH.
PemaTp 3a1auM Ha ONpEIEIICHUE YACTOTHI
CIIy4ailHbIX COOBITHH, 00CYK/IEeHUE TPUMEPOB
CITy4alHbIX COOBITUI, MAJIOBEPOSTHBIX

Y TIPAKTUYECKU JOCTOBEPHBIX CITyYalHBIX COOBITHH,
UX POJIH B IIPUPOJIE U KU3HU YEIOBEKA

OnucarenbHas CTaTUCTHKA. 4 Otknonenus. Jlucnepcus OcBauBaTh NOHATHSA: JUCIIEPCHS U CTAHAAPTHOE
PaccenBanne naHHBIX YHCIOBOrO Habopa. OTKJIOHEHUE, UCIIOJIb30BaTh 3TH XAPAKTEPUCTUKHU
CranpapTHOE OTKIIOHEHHE JUIsL OTIMCAHUs paCCEUBAHUs TaHHBIX.
YHCIOBOrO Habopa. BoiaBUraTh runoTe3bl 00 OTCYTCTBUU WM HAJIUYUU
Jlnarpammsbl paccenBaHus CBSI3U 110 AUArpaMMaM pacCEeUBaHUs.
CTpoutb quarpamMbl paCCEMBAHUS 1O UMEIOIMMCS
JAHHBIM, B TOM YHUCJIE C IOMOILBIO KOMIIBIOTEPA
MHo:xecTBa 4 MHOXeCcTBO, TOAMHOXKECTBO. | OcBauBaTh MOHATHA: MHOXKECTBO, DJIIEMEHT

Onepanun

MHOXXCCTBA, IOAMHOXKCCTBO.
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HaJl MHOKE€CTBAMMU:
o0BbEeIMHEHNE, IEpECEUEHNE,
JIOTIOJIHEHUE.

CaoiicTBa onepanuii

HaJl MHOKE€CTBAMM:
EPEMECTUTEIIBHOE,
COYETaTENbHOE,
pachnpeenuTenbHOE,
BKJIFOUEHUSI.

['padmueckoe
IpeACTaBICHNUE

MHO>KECTB

BbInotHATH onepanuu HaJ MHOKECTBAMM:
o0beIMHEHNnE, IepeceueHre, T0NOTHEHHE.
Hcnoab3oBaTh CBOMCTBA: MEPEMECTUTENHHOE,
coueTaTeabHOE, pacpeneNuTeNbHOE, BKIIOYSHUS.
Hcnoan3oBath rpapuyeckoe npeicTaBieHue
MHOKECTB MPHU ONTUCAHUU PEATbHBIX MPOIIECCOB

U SIBJICHUH, MPU PEIICHUH 3a/1a4 U3 IPYTUX YUYEOHBIX
PEeIMETOB U KypPCOB

BeposTHOCTH CitydaitHOTO
COOBITHSA

DneMeHTapHbIe COOBITHS.
Cnygaitabie cOOBITHS.
biaronpusrcrBytomue
3JIEMEHTapHbIE COOBITHUSI.
BepositHOCTH COOBITHI.
OnBITH ¢ PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.
Crny4alinbiii BEIOOD.
[IpakTrnueckas padora
«OmnbITHI

C PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU
COOBITUSIMIY

OcBauBaTh NOHSATHSL: DJICMEHTaAPHOE COOBITHE,
CIIy4aiiHOE COOBITHE KaK COBOKYITHOCTb
0JIarONpUSATCTBYIOIIUX 3JIEMEHTAPHBIX COOBITHIA,
PABHOBO3MOXKHBIC DJIECMEHTAPHBIC COOBITHS.
PemiaTh 3aga4m Ha BEIYUCIICEHHE BEPOATHOCTEN
COOBITUM 1O BEPOATHOCTSIM JIEMEHTAPHBIX COOBITHI
CIIyYalHOTO OIIBITA.

PemaTp 32124 Ha BEIYMCIIEHUE BEPOATHOCTEN
COOBITHI B OTBITAX C PABHOBO3MOXXHBIMHU
3JIEMEHTAPHBIMU COOBITHSAMU, B TOM YHUCJIE

C IMMOMOIIBIO0 KOMITBIOTEPA.

IIpoBoaANTH U U3YYATH ONBITHI

C PAaBHOBO3MOKHBIMH 3JIEMEHTaAPHBIMU COOBITUSIMU
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(C UCTIOJIB30BAHUEM MOHET, UTPATIbHBIX KOCTEH,
JIPYTUX MOJICIICH) B X0OJIe TPAaKTHIECCKON pabOThI

Brenenue B Teoputo rpadon

Hepeo. CBoiicTBa nepeBa:
€JIMHCTBEHHOCTh MyTH,
CYLIIECTBOBAHUE BUCSYEN
BEPILUHBI, CBSI3b MEXKTY
YUCJIOM BEPIIUH U YUCIOM
pebep. [IpaBuino ymHOKEHUS

OcBauBaTh NOHATHS: JIEPEBO Kak rpad 0e3 1uKia,
BHCsUas BeplnHa (JIUCT), BETBb JE€peBa, MyTh

B JIEPEBE, THUAMETP JEPEBA.

HM3yuyarh cBOMCTBA IepEBA: CYILIECTBOBAHUE BUCSYEH
BEPIINHBI, IMHCTBEHHOCTh ITyTH MEKY IBYMS
BEPIIMHAMHU, CBSI3b MEX]Iy YHCIIOM BEPIIMH U YUCIOM
peoep.

PemaTh 3a1aum Ha MOUCK U MIEPEUUCIICHHE

MyTeil B IepeBe, ONpeIeJICHUE YhCiia BEPIINH WU
pedep B AepeBe, 00x01 OMHAPHOTO JIepeBa, B TOM
YKClie C MPUMEHEHUEM TTPaBUiIa YMHOKEHUS

Cny4vaitHble COOBITHS

[TpOoTHMBOMNOI0KHOE COOBITHE.
Juarpamma Diinepa.
OObenMHeHNe U TIepeceueHne
coObITUil. HecoBmecTHbIE
coObITus. ®opmyna
CJIOKEHUS BEPOSITHOCTEH.
[IpaBuiIO yMHOKEHUS
BEPOSTHOCTEM.

YcnoBHas BEPOATHOCTb.
HezaBucumsbie coObITHS.
[Ipencrasienue

OcBauBaTh NOHATHUSA: B3AMHO POTUBOMOJIOKHBIC
COOBITHUSI, OTIepallUU HaJl COOBITUSIMU, OObETMHEHNE
U TIepecedyeHre COOBITHH, TuarpaMma Dijepa
(Ditnepa—BeHHa), COBMECTHBIC U HECOBMECTHBIC
COOBITHS.

N3yyath TeopeMbl O BEPOATHOCTH O0BEIUHEHUSI
IBYX COOBITUH ((POPMYIIBI CIOKEHUS BEPOSTHOCTEMN).
Pemarts 3agaum, B TOM 4KClie TEKCTOBBIC 3a/1a4U
Ha ONpe/ieICHUE BEPOSTHOCTENH 00bEAMHEHUS U
nepeceyeHrs COOBITUI C TTOMOIIBIO YUCTOBOM
PSMOi, TuarpamMm Jisepa, GOpMyJITbl CIIOKCHUS
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CIIy4aifHOr0 SKCIIEPHUMEHTA
B BUJIC JIepeBa

BEPOSITHOCTEM.

OcBauBaTh NOHATHUS: IPABUIIO0 YMHOKECHHUS
BEPOSATHOCTEM, YCIOBHAS BEPOSITHOCTh, HE3ABUCHUMBbIE
COOBITHS IEPEBO CIYYaHHOTO OIbITA.

N3yuartsb cBoiicTBa (ONpeIelICHNs) HE3aBUCUMBbIX
COOBITHH.

Pemath 3a7a4m Ha ONpeIeICHUE U UCTI0JIb30BAHUE
HE3aBUCUMBIX COOBITHIA.

Pemats 3a1a4u Ha MOKUCK BEPOSITHOCTEN, B TOM
YUCJIE YCIOBHBIX, C HCIIOJIb30BAHUEM JEPEBA
CIIy4YaliHOTO OIIbITa

O06o06meHue,
CUCTEMAaTHU3aIUs 3HAHUU

4 [IpencraBnenue TaHHBIX.
OnucarenbHasi CTAaTUCTHKA.
I'padri. BepositHOCTH
CIIy4aifHOTO COOBITHS.
DneMeHThl KOMOMHATOPUKU

IloBTOPATH U3yYEHHOE U BHICTPAMBATDH CHCTEMY
3HAHWM.

Pemath 3a1aum Ha IpeACTaBICHUE U ONUCAHUE
JAHHBIX C MIOMOIIBIO U3YUYEHHBIX XapaKTEPUCTHK.
Pemartsb 3agaun ¢ npuMeHeHueM rpadoB.

Pemartsh 3agaun Ha Hax0ICHUE BEPOSTHOCTU
CIIy4ailHOrO COOBITHSI 10 BEPOSITHOCTSAM
9JIEMEHTAPHBIX COOBITHI, B TOM YHUCJIE B OIBITaX

C PAaBHOBO3MOKHBIMH 3JIEMEHTaPHBIMHU COOBITHUSMHU.
Pematsh 3a1aumn Ha Hax0XXJICHUE BEPOSTHOCTEH
00BECIMHEHUS 1 TIepeCCUSHUs COOBITHI, B TOM YHUCIIC
HE3aBUCHUMBIX, C UCIOJIb30BaHUEM IrpaduuecKux
peACTaBICHUN U JIepeBa CIIy4altHOTO OIbITA.
Pematp 3agaum Ha IepevyncIcHUE KOMOMHAITUN
(4Mclia mepecTaHoBOK, YKHCIIAa COUYETAHUM ),
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Ha HAXO0XJICHUE BEPOATHOCTEN COOBITUIA
C IPUMEHEHHEM KOMOUHATOPUKH, B TOM YHUCJIE
C UCIOJIb30BAaHUEM TpeyroiabHuKa [lackans

OBLIEE KOJIMYECTBO 34
YACOB I10 [IPOTPAMME
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9 KJIACC
HaumenoBanue paznena |KonuuectBo OCHOBHOE conepKaHue OCHOBHBIE BUJIBI IEATEIIBHOCTH O0yYArOIIUXCSI
(TemnI) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBieHre TaHHBIX. IToBTOpPATH U3yYEHHOE U BHICTPANMBATH CHCTEMY

8 Kiacca

OnucarespHas CTaTUCTHKA.

Onepauuu HajJ COOBITUSMU.

HezaBucumMocTs COOBITHI

3HAHUM.

Pemars 3aga4u Ha NPEACTABICHUE U OMTUCAHUE
JIAaHHBIX.

PemaTp 3a1auM Ha HAXOXKJIEHUE BEPOSITHOCTEN
00BbEIMHEHUS U TIepeceUeHUsi COOBITUI, B TOM YHUCJTIE
HE3aBHCHMBIX, C UCIIOJIb30BaHUEM IpadyuueCcKux
MPEJICTABJICHNUIN U JEPEBA CIIYUYAMHOTO OIbITA.
Pemartsb 3agaum Ha niepevyucieHue KOMOUMHAIUN
(4nclia mepecTaHOBOK, YMCIIA COYETAHUM ),

Ha Hax0KJICHUE BEPOSITHOCTEH COOBITHI

C IpUMEHEHHEM KOMOMHATOPUKH, B TOM YHUCIIC

C UCIIOJIb30BaHUEM TpeyroiabHuka [lackans

DneMeHThl KOMOMHATOPUKU

IlepecranoBku. daxkTopuall.

Coueranus v 4YUCIO
coueraHul. TpeyroapHUK
[Tackais. IIpakTnueckas
pabota «Brruncienue
BEPOSITHOCTEUN

C UCIIOJIb30BaHUEM

OcBauBaTh NOHATHA: KOMOMHATOPHOE TIPABHIIO
YMHOXEHUSI, YIIOPSJOUCHHAs 1apa, TPOKa 0ObEKTOB,
NepEeCTaHOBKa, (paKTOpHAIl YUCIIA, COUETAHHUE, YUCIIO
COYETaHMM, TPEyTroJabHUK [lackans.

PemiaTe 3aga4mn Ha IEPEUUCIICHUE YITOPSAOYEHHBIX
rap, TPOEK, IEPEUYUCIICHUE IEPECTAHOBOK

Y COYETAHUM 3JIEMEHTOB PA3JIMYHBIX MHOXKECTB.
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KOMOMHATOPHBIX (YHKITUH
AIIEKTPOHHBIX TaOIUI

Pemath 3a1a4u Ha IPUMEHEHUE YHCIIA COYCTAHUN

B anredpe (COKpalleHHOe YMHOXEHHUE, ONHOM
HrroTona).

Pemiath, npuMeHsiss KOMOMHATOPHUKY, 3aa4H

Ha BBIYKCIICHUE BEPOSTHOCTEH, B TOM YHCJIE C TIOMOIIIBIO
DJIEKTPOHHBIX TAOJHUIL B XOJ€ MPAKTUIECKOU PabOTHI

['eomerpruueckas
BEPOSITHOCTh

I'eomerpruueckas
BEpOSATHOCTD. CiyyaliHbIN
BBIOOP TOYKH U3 QUTYPHI
Ha TUIOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPY>KHOCTH

OcBauBaThb NOHATHE T€OMETPUUYECKON BEPOSATHOCTH.
Pemrats 3a1a4u Ha HAXOKAECHUE BEPOSTHOCTEN

B OMBITAX, MPEJICTABUMBIX KaK BHIOOpP TOUEK

Y3 MHOTOYT'OJIbHUKA, Kpyra, OTpe3Ka Wi 1yTH
OKPY’KHOCTH, YUCIIOBOTO MPOMEKYTKA

WcnpiTanus bepryum

UcneiTanue. Ycnex

n Heynada. Cepus
WCTBITAaHUN JI0 TIEPBOTO
ycrnexa. Mcnbiranus
bepnymm. BeposarHoctu

COOBITHI B CEpUH UCTIBITAHUI

bepuynnu. [Ipaktuueckas
pabota «VcnbiTaHus
bepnynn»

OcBauBaTh NOHATHUSA: UCIIBITAHUE, DIIEMEHTAPHOE
coOBITHE B UCTIBITAaHUHU (YCTIEX U HEyAaua), Cepus
WCIBITAaHUW, HACTYIUIEHHE NIEPBOTO yCIexa
(Heynauu), cepus UcbITaHUI bepHyuin.

Pemars 3aga4u Ha HAXOXKIECHUE BEPOSTHOCTEN
COOBITHI B CEpUM UCTIBITAHUH JI0 TIEPBOTO yCIIeXa,
B TOM YHCIIE C TIPUMEHEHHEM (OPMYIIbI CyMMBI
r€OMETPUUECKOU MPOTrPECCHH.

Pemars 3aga4u Ha HAXOXIAECHUE BEPOSTHOCTEU
AJIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHHIA
bepnyum, Ha HaXO0XKIEHUE BEPOSATHOCTH
ONPEAEIEHHOTO YUCJIa YCIIEXO0B B CEPUM UCITBITAHUI
bepuymn.

M3y4yathb B X01€ NPAKTHYECKOH padoThlI,
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B TOM YHCJI€ C IOMOLIBIO IU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUU HUCIIBITAHUM
bepnyinu

CnyyaiiHasi BeJIM4YMHA

CnyyaiiHasi BeJIMYMHA

U pacrpeaeicHue
BEPOSITHOCTEM.
MaremaTn4eckoe 0KuJaHnue
Y JUCIIepCus CIly4anHON
BEJIMUUHBIL. [[pumepsl
MaTeMaTUYECKOT0 OKUJIaHUS
KaK TEOPETUYECKOTO
CPEIHETO 3HAYECHUS
BEJIMYMHBI.

[TonsiTue o 3aKoHe OOMBIINX
yucen. Ismepenue
BEPOSAITHOCTEN C MOMOUIBIO
yactoT. [I[puMeHeHne 3akoHa
OOJIBIINX YHUCEN

OcBouTh NOHATHUSA: CIIyyaliHas BEJIUYNHA, 3HAYCHHE
CIIy4allHOM BEJIMYMHBI, PaCIIpEICIICHUE
BEPOSITHOCTEM.

N3yuatb 1 00CyKAAaTH IPUMEPHI AUCKPETHBIX

Y HENPEPBIBHBIX CIy4YalHbIX BEJIMYUH (POCT,

BEC YEJIOBEKA, YMCICHHOCTh HACEIICHUs, IPYTHE
M3MEHYUBBIC BEIMYUHBI, PACCMATPUBABLINECS

B KypCe CTaTUCTHKH), MOJEIbHBIX CITy4alHBIX
BEJIMYMH, CBSI3aHHBIX CO CIIyYalHBIMH OIBITAMU
(OpocaHne MOHETBI, UTPATBLHONU KOCTH, CO CITyYalHBIM
BBIOOPOM H T. I1.).

OcBauBaTh NOHATHA: MATEMAaTUYECKOE OKUJAHUE
CIIy4allHOW BEJIMYMHBI KaK TEOPETUUECKOE CpEHEE
3HAYEHHUE, TUCIIEPCUS] CIIyYaAHON BEJIMYMHBI KaK
aHaJIOT IUCTIEPCUU YUCIOBOTO Habopa.

Pemiatb 3aga4m Ha BBIYMCIIEHUE MATEMATUYECKOTO
0KUJAHUS U JUCIIEPCUN JUCKPETHOU CIIyYalHOU
BEJINYMHBI 110 3aJTaHHOMY PaCIIPENEIEHUI0, B TOM
YHUCIIE 3a]1a4, CBA3aHHBIX CO CTPAXOBAaHUEM

Y JIOTEPESMH.

3HAKOMHUTBCH C MATEMATUYECKUM OKHUJIAHUEM

Y IUCTIEPCUEH HEKOTOPBIX PaCIIpeIeICHUI, B TOM
YUCJIE PACTPENEIICHHS CIIy4YallHOW BEJIMYUHBI «UUCIIO
YCIIEXOB» B CEPUU UCIIBITAHUN bepHyun.
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M3yuyaTh yacTOTy COOBITHS B TOBTOPSIOIIMXCS
CIIy4alHbIX OMBITAX KaK CIy4YailHYIO BEIIMUHHY.
3HAKOMHUTBCS C 3aKOHOM OOJbITNX yucen (B popme
bepuynnun): mpu 00JIBIIOM YKCIIE OMBITOB YacTOTA
COOBITHS OJIM3KA K €r0 BEPOSTHOCTH.

PemaTe 3agqaum Ha U3MEpEHUE BEPOATHOCTEN

C IOMOIIIBIO YaCTOT.

OO0cyxaaTh pOJIh 3aKOHA OOJIBIITUX YHCEIT

B 000CHOBaHMH YaCTOTHOI'O METOAA U3MEPEHUS
BEPOSITHOCTEM.

O0cy:knaTh 3aK0H OOJBIINX YUCEN KaK
IPOSIBJIEHNE CTATUCTUYECKON YCTOMYMBOCTH B
M3MEHUYMBBIX SIBJICHUSX, POJIb 3aKOHA OOJIBIINX
4yuces B IPUPOJIE U B )KU3HU YEIOBEKA

O0o011eHre, KOHTPOJIb 10 IIpencraBieHre TaHHBIX. IHoBTOPATHL U3y4YEHHOE U BHICTPAMBATH CHCTEMY
OnucarenbHas CTaTUCTHKA. 3HAHUM.
BeposaTHOCTS CiIy4aiiHOrO PemiaTe 3a1a4M Ha NPEACTABICHUE U ONUCAHUE
COOBITHSA. DJIEMEHTbI JAHHBIX.
koMOuHatopuku. CiaydaiiHele | PemaTth 3agaum Ha HAXOXKJICHHE BEPOSTHOCTCH
BEJIMYMHBI U paclpelesIeHUs COOBITHI, B TOM YHCJIE€ B ONBITaX
C PaBHOBO3MOKHBIMH 3JI€EMEHTAPHBIMU COOBITUSIMH,
BEPOSITHOCTEW 00ObEIMHEHUSI U TTepECECUEHUS
COOBITUM, BEIYUCIATH BEPOSITHOCTH B OIBITAX
C CEepUsIMU CITyYalHbIX UCIBITAHUN
OBILEE KOJIMYECTBO 34

YACOB IIO ITPOTPAMME
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NEPEYEHb (KOAU®UKATOP) PACOPEJAEJEHHBIX IO KJIACCAM
IPOBEPSIEMbBIX TPEBOBAHUM K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOUN TPOT'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS U DJIEMEHTOB COJIEP)KAHUSI

IO MATEMATHUKE

B ¢denepanpHBIX M perdoHANBHBIX MPOIEAYypPaxX OICHKHM KadecTBa OOpa3OBaHMSI
UCIIOJIb3yeTCsl mepeyueHb (KOAU(UKATOP) pachpeeNieHHbIX M0 KjaccaM MPOBEPSIEMbIX
TpeOOBaHMI K pe3yJbTaTaM OCBOEHUS OCHOBHOW 0Opa30BaTEbHOW IMPOTPAMMBI
OCHOBHOTO 00111eT0 00pa30BaHUs U JIEMEHTOB COJICPKAHUSI IO MaTEeMaTHUKE.

5 KIIACC

IIpoBepsieMbie TPeOOBaHUSA K Pe3yIbTATAM OCBOCHHUS OCHOBHOI 00pa30oBaTe/1bHOM
NPOrpamMMBblI

Kon IIpoBepsieMble IPEIMETHBIE PE3YIIBTATHl OCBOEHNSI OCHOBHOM
MIPOBEPSIEMOTO o0pa3zoBaTeIbLHON TPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUs
pe3yJibTara

1 Hucna v BEIYUCICHUS

11 [lonumath ¥ TPaBWIBHO YMNOTPEONSATh TEPMHHBI, CBS3aHHBIC
’ C HaTYpaJIbHBIMU YHCIIaMU, OOBIKHOBEHHBIMU U JIECATUUHBIMU

TpoOsMU
12 CpaBHHBaTh W YHOPSJOUYMBATH HATypajlbHbIE YHUCIA, CPABHUBATH

B IPOCTEHUIINX CcIy4yasx OOBIKHOBEHHBIE APOOU, AeCATUYHBIE APOOU

CoOTHOCUTh TOYKY HAa KOOPJAMHATHOM  (YMCIIOBOHM) mpsIMOM
1.3 C COOTBETCTBYIOIIMM € YHMCIIOM U M300pa)kaTh HaTypaJibHbIE YMCIIa
TOYKaMU Ha KOOPJAMHATHOU (YMCIOBOM) MPSIMON

BeinonsaTe apupmMeTnyeckne AEUCTBUS ¢ HATYPAJIbHBIMU YHCIAMHU,

14 C OOBIKHOBEHHBIMU APOOSIMU B IPOCTEUIITUX CITydasiX
1.5 BoInonHATh NpOBEpKY, IPUKUAKY pe3yJIbTaTa BEIYUCICHHMA
1.6 OKpyTIJIsTh HATypaJIbHBIE YKCIA
2 Pemenune TexcToBBIX 33024
21 Pemiath TekcTOBBIC 3a1auk ApUPMETUUECKUM CITIOCOOOM U C TTOMOIIBIO

OpPraHn30BaHHOI'O KOHCYHOI'O nepe6opa BCCX BO3MOJKHBIX BAPHAHTOB

Pemats 3aJa4u, COACPIKAIINC 3aBUCHUMOCTH, CBJA3bIBAIOIINC
2.2 BCIIMYUHBI: CKOPOCTb, BpPCMA, PACCTOAHUC, IICHA, KOJIHUYCCTBO,
CTOUMOCTD
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23

Ncnonb3oBaTh KpaTKue 3aIUCH, CXEMBbI, TAOJIUIIbI, 0003HAYCHUS TPU
pelieHny 3aaa4

24

Ilonp30BaThCsi OCHOBHBIMM CAMHULIaMH H3MCPCHHA: ILICHBI, MACCHI,
pacCToAgAHusA, BPCMCHH, CKOPOCTH, BbBIPpAXKATHL OJHHU CIOAWHHUIIBI
BCJIMYMUHEBI 4CPE3 APYIUc

25

N3Biekars, aHAJTM3UPOBATh, OIICHUBATh UHGOpPMAIIHIO,
npeACTaBICHHYI0 B Tabjuile, Ha CTOJOYaTOM  JMarpaMme,
WHTEPIPETUPOBATH MPECTABICHHBIC JaHHBIC, UCIIOIh30BaATh JaHHBIC
IIPH PEIICHUH 337129

Harnsanast reometpust

3.1

Ilonb30BaTbcs TEOMETPUYECKUMM  MOHATHAMU: TOYKA, IpsAMasd,
OTPE30K, JIy4, yTOJ, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT

3.2

[TpuBoauTh HpHUMEpPBl OOBEKTOB OKPYXkAIOIIETO MHpA, MMEIOIINX
(opMy U3yUEHHBIX T€OMETPUUECKUX PUTYD

33

Hcnonb3oBaTh TCPMUHOJIOTHIO, CBA3AHHYKO C YyIJIaMH: BCPIIHMHA
CTOpOHA, C MHOTOYI'OJIbHUKAMMU: yroJ, BCpHIrHA, CTOpOHA,
AUaroHajib, C OKPYKHOCTbIO: paanuycC, IUaAMETpP, HCHTP

3.4

N300pakath n3ydeHHbIE TeOMETpUIECKUE (DUTYpPHI HA HEIMHOBAHHOMN
U KJIETYAaTOM OyMare ¢ MOMOIUIBIO HUPKYJIS U JIMHEHKH

3.5

HaXO,Z[I/ITL MJIIMHBI  OTPC3KOB  HCIIOCPCACTBCHHBIM  HM3MCPCHUCM
C IIOMOIIBIO HHHGP'IKH, CTPOUTH OTPC3KU BaHaHHOﬁ MJIMHBI; CTPOUTD
OKPYKHOCTB 3a/IaHHOI'O paanycCa

3.6

Hcnonb30BaTh CBOMCTBA CTOPOH M YIVIOB IPSIMOYTOJIBHUKA, KBAIpaTa
JUJIS1 KX TIOCTPOCHMSI, BBIYUCIICHUS IUIOLIAIA U IEPUMETPA

3.7

Beluncnate nmepuMerp M IUIOLIAAb KBajapaTa, NpPSIMOYTOJIbHHKA,
(¢uryp, COCTaBI€HHBIX W3 IPSIMOYTOJIBHUKOB, B TOM 4Hcie (uryp,
M300paKEHHBIX Ha KJIeTYaTol Oymare

3.8

Ilonbp30BaThCs OCHOBHBIMU MCTPHUYCCKHUMHU CAMHHUIAMHU H3MCPCHHA
JJIMHBI, TUIOIAAN, BhIpAKaTh OJJHU CAUHUIBI BEJIMIUHBI HCPE3 APYTHUC

3.9

PacmoznaBaths nmapamnenenunen, Ky0, UCIIOIb30BaTh TEPMHUHOJIOTHIO:
BepIIMHA, peOpo, TpaHb, U3MEPCHUS, HAXOAUTh H3MEPCHUS
napajuienenuneaa, Kyoa

3.10

Beruncnare  o0beM  Ky0a, mapaiienenunesa 1o 3aJaHHBIM
U3MEPEHUSIM, MTOJIb30BAThCS SUHUIIAMU U3MEPECHUS 00beMa

3.11

Peniate HeCnOXHBIE 3aJlady Ha UBMCPCHUC TCOMETPUYCCKHUX BCIMYNH
B IPAKTUYCCKUX CUTyalUAX
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HpOBepHeMLIe AJIEMCECHTBI COACPKAaHUSA

Kon

[TIpoBepsieMblil SIEMEHT COEPIKAHUSA

1

HartypanbHbie unciia 1 HyJIb

1.1

Hartypansnoe uucno. Psg narypansubeix umcen. Yucno 0. M3o6paxenue
HaTypaJbHBIX YHCEN TOUKAMU Ha KOOPJIMHATHOU (YUCIIOBOI) NpsIMOit

1.2

[To3unmonHas cucrema cuucieHuss. Pumckas Hymepauus. JlecsatuuHas
CHUCTEMA CUUCIICHUSA

1.3

CpaBHEHHE HATypAJIBHBIX YHCEN, CPABHEHHE HATYPAJIBHBIX YNCET C HYJIEM.
OxpyriaeHue HaTypadbHbIX YHCEI

1.4

CrnoxxeHue, BBIYMTAHUE, YMHOXEHUE M JICJICHUE HATypalbHBIX YHUCEN.
CBOWCTBO HyJISI TpPU CIOXKEHWUW, CBOMCTBA HYJd W EIUHUIBI TPHU
ymMHOKeHuH. [lepeMecTuTeIbHOE HM COYETaTeNIbHOE CBOWMCTBA (3aKOHBI)
CIIOXKEHUSI U YMHOXKCHHS, pPacHpeleIUTeIbHOE CBOWCTBO  (3aKOH)
YMHOKEHHUS

1.5

Hcnonb3oBanne OykB i O0O3HAYEHHUS HEU3BECTHOIO KOMIIOHEHTA
Y 3allUCH CBOWCTB apu(hMETHUECKUX JEHCTBUN

1.6

JlenuTenu W KpaTHbIE 4YHCIA, pa3IOKEHHWE Ha MHOXUTENIH. IIpocThie
u coctaBHble uncna. [Ipuznaku gemumoctu Ha 2, 5, 10, 3, 9. /lenenue ¢
OCTaTKOM

1.7

CreneHp ¢ HaTypalbHBIM MOKa3aTeleM. 3alucCh 4YHClia B BHUJIE CYMMBI
Pa3psHBIX ClaraeMbIX

1.8

YucnoBoe BbIpaKeHUE. BbIUKCIIEHWE 3HAYEHWM YMCIIOBBIX BBIPAKCHHM,
MOPSAIOK BBINOJIHEHUA JeWCTBUM. Mcmonb30BaHWE TIpU  BBIYUCICHUSX
MEPEMECTUTEIIBHOTO W COYETATEJIbHOTO CBOWCTB (3aKOHOB) CIIOXKEHUS
Y YMHOXKEHUS, pacOpeAeIUTEIbHOTO CBOMCTBA YMHOXKEHHUS

Hpobu

2.1

[IpeacraBnenne o JpoOM Kak crmocoOe 3amuch 4YacTH  BEJIUYUHBI.
OO6bikHOBeHHBIE 1poOu. [IpaBunbHBIE U HEMpaBUIIbHBIE 1poOu. CMmertaHHas
IpoOb, MPENCTaBlIEHUE CMEIIAHHOW JIpoOW B BUJIE HEMPABUIBLHON IpoOu
U BbIJICJICHUE 1EJI0N YacTH YMciia U3 HempaBWiIbHOUM npodu. M300pakenue
Apo0Oeit TOUKaMH Ha YUCIIOBOU MIPSIMOi

2.2

OcHoBHOe cBoiicTBO apoou. Cokpamienue apooOeit. [IpuBeaenune mpodu
K HOBOMY 3HaMeHatento. CpaBHeHUe apo0eit

23

CrnosxeHue U BIYUTaHUE IpoOeii. YMHOKEHHE U JIeJIeHUE Apo0Oeii, B3aUMHO-
oOpaTHble 1pobu. HaxoxaeHue yacTtu Henoro U Lejaoro o ero 4acTu

24

JlecsaTuuHast 3anuck Japooeit. IlpencraBieHne AecITUUHONW IPOOM B BUJIC
OOBIKHOBEHHOH. M300paxenne AecATUYHBIX JpoOeil TOUKaMu Ha YKCIOBOM
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npsiMoii. CpaBHEHHUE JIECATUYHBIX ApoOei
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Apudmernueckre JEHCTBUSL C JECATHUUHBIMH  JIpoOsimu. OKpyriieHue

2.5 .
JNECATUYHBIX TpOoOCH
3 Perrenne TeKCTOBBIX 33724
3.1 Pemenue TeKCTOBBIX 3a/1a4 apu(pMETUYECKUM CIIOCOOOM
39 Pemenue nornueckux 3agad. Pemenue 3anay nepedbopoM Bcex BOZMOKHBIX
’ BapuaHTOB. Vcrionb30BaHue MpU pEeIICHUH 3a1a49 TAOJIUIl U CXEM
Pewmienne 3amay, coaepiKalMx 3aBUCHMOCTH, CBS3BIBAIOLINE BEJIMYHHBI:
33 CKOPOCTb, BPEMS, PACCTOSIHUE, LIEHY, KOJWYECTBO, CTOMMOCTh. EJIMHUIIBI
' U3MEpPEHHUs: Macchl, 00beMa, 1IeHbI, PACCTOSIHUSI, BpEMEHH, CKOPOCTH. CBsI3b
MEXKy €AMHULIAMH U3MEPEHHUS KaKI0M BETMYUHBI
34 Periennie OCHOBHBIX 3374 Ha APOOH
35 [IpencraBiieHre TaHHBIX B BUC TAOJIHII, CTOIOYATHIX JUATPAMM
4 Harnsanasa reomerpust
Harnsimaeie mpencrtaBieHuss o ¢urypax Ha TUIOCKOCTH: TOYKa, TpsMas,
4.1 OTPE30K, JIyY, yroJl, JIOMaHasi, MHOTOYTOJIbHHUK, OKPY>KHOCTb, KpyT. YTOIL
IIpssMOM, OCTPBIN, TYIIOM ¥ Pa3BEPHYTHIN YIJIbI
JlnuHa oOTpe3ka, METPUYECKHE E€IWHMIbI JUIMHBL. JlnuHa JIOMaHoM,
4.2 MEPUMETP MHOTIOYTroJIbHUKA. VI3MepeHne U MOCTPOEHUE YIJIOB C MTOMOUIBIO
TpaHCIIOpTHpA
43 Harnsinaele npeacTtaBiaeHuss o purypax Ha IJIOCKOCTH: MHOTOYTOJIbHUK,
' MPSIMOYTOJILHUK, KBAJIpaT, TPEYTOJIBHHK; O PABEHCTBE (PUTYD
N3o06paxxkenne ¢uryp, B ToM uucie Ha kierdatoi Oymare. I[loctpoenue
44 KOHpUTypanmii #3 dYacTed NpsAMOH, OKPYKHOCTH Ha HEJIMHOBAHHOM
' u KkieTtdaTor Oymare. Mcmonp3oBaHWEe CBOWCTB CTOPOH U YIJIOB
MpsIMOYTOJIbHUKA, KBaJpaTa
[Inomans  OpsIMOYroJIbHUKA W MHOTOYTOJBHUKOB,  COCTAaBJIEHHBIX
4.5 U3 TPSIMOYTOJBHUKOB, B TOM 4ucie (Uryp, nu3o0pakeHHbIX Ha KJIET4aTON
Oymare. EnuHUIIBI ©3MEpEHUs TIJI01A U
Harnsnueie IIPEACTABIICHHUS 0 IIPOCTPAHCTBEHHBIX ¢purypax:
NPSIMOYTOJIBHBIM TNapajiesenunesn, KyO0, MHOrOrpaHHUKH. M300paxeHue
4.6 MPOCTEUIINX MHOTOTPaHHUKOB. Pa3zBepTkun Ky0a W mapajuienenumena.
Cozmanue mMojieneid MHOTOIPaHHUKOB (M3 Oymaru, mpoBOJIOKH, TIJIACTUIINHA
U IPYTUX MaTEepHUaJIOB)
47 OO6beM MmpsAMOYTOJBLHOTO Napajuienenunena, kyoa. Enunuiel uamepenus

o0BpeMa
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6 KIIACC

IIpoBepsieMble TPeOOBAHUSA K pPe3yJibTaTaM 0CBOCHHMSI OCHOBHOI 00pa30BaTeILHOM
NMPOrpaMmabl

Kon IIpoBepsieMble peAMETHBIE PE3YIBTATHl OCBOCHUS OCHOBHOM
MIPOBEPSEMOTO o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIIETO 00pa3oBaHus
pe3ynbTara
1 Yuca v BBIYUCIIECHUS

3HaTh W TIOHMMAaTh TEPMHHBI, CBS3aHHBIC C PA3TMYHBIMH BHIAMU
1.1 YHUCEN M CIIOCO0aMU MX 3aIlUCH, IEPEXOIUTh (€CIIH ATO BO3MOXKHO) OT
0JIHOM (hOPMBI 3aMHUCH YUCHA K APYTOH

CpaBHI/IBaTI) U yHnopssaodmBaTb IMCJIbIC YHUCIIA, OOBIKHOBEHHbBIC

1.2
N JCCATHUYHBIC IIpO6I/I, CpaBHHUBATH YHUCJIa OJHOT'O U PAa3HbIX 3HAKOB

BBIHOJ'IHSITB, coyucraida YCTHBIC u IIMCBMCHHBIC IIPHUCMBI,
apH(l)MeTI/I‘IGCKI/IC ﬂCﬁCTBHH C HaTypaJbHbBIMH W HOCJIIBIMH YHUCJIIAMH,
OOBIKHOBEHHBIMU U ACCATHYHBIMU I[p06}IMI/I, ITOJIOXUTCIIbHBIMHA
" OTpUHATCIbHBIMU YU CIIaAMHA

1.3

Brruncnars 3Hau€HHS] YUCIIOBBIX BBIPAXKEHUM, BBIMOIHITH TPUKUIKY
U OIICHKY pe3yJibTaTa BBIYMCICHUM, BBITIOIHATH IpeoOpa3oBaHUs
YUCJIOBBIX BBIPAXKEHUH HAa OCHOBE CBOWMCTB apu(PMETUUYECKUX
JIEUCTBUU

1.4

OprrJISITB OcbI€E 4YHUCiIa KW OCCATHUYHBIC I[pO6I/I, HaxXoJUTb

1.5
NPUOITMKEHUS YUCEIT

COOTHOCUTH TOYKY HAa KOOPAMHATHON MPSIMOIl C COOTBETCTBYIOIIUM
1.6 el YuCIoM U U300pa)kaTh YUCIIa TOYKAMH Ha KOOPJIMHATHOM MPSMOiA,
HaXOJUTh MOAYJIb YHCIA

CoOTHOCUTH TOYKY B MPSAMOYIOJBHOM CHCTEME KOOpAUHAT

1.7 .
C KOOpAWHATAMH STON TOYKU
18 OKpyrisTh LeNbie 4YHCIa W JCCATUYHBIE JPOOHM, HAXOIUTh
' OpUOTIKEHUS YHCeT
2 YucoBbie U OyKBEHHBIC BBIPAKCHUS

ITonumats n yrIOTpe6JI$ITB TCPMHUHBI, CBA3aHHBLIC C 3allMCbIO CTCIICHU
2.1 4qucCiia, HaAXOAWTb KBaJApaT H KY6 qucCia, BBIYHMCIATH 3HAYCHMUA
YU CIOBBIX BBIp&)KCHHﬁ, COACpKaAIUX CTCIICHU

ITons30BaThCH IMpHU3HAKaMH ACIIMMOCTH, PACKIIaAbIBATh HATYPAJIbHLIC
4YKCila Ha IIPOCTBIC MHOXKUTCIIN

2.2
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ITonp3oBaThCs MaCHITa6OM, COCTABJIATH ITPOIIOPIHUU 1 OTHOIICHUS

24

Ucnons3oBaTe OyKBbI JjIsi 00O3HAUCHMsI YHUCET TIPU  3alUCH
MaTeMaTUYECKUX BBIPAKEHUHN, COCTaBIISITh OYKBEHHBIEC BBIPAYKCHUS
1 (OpPMYJIBI, HAXOAUTh 3HAUCHHS OYKBEHHBIX BBIpAKCHUN

2.5

HaXO)II/ITB HEU3BECTHBIM KOMIIOHECHT PaBCHCTBA

Pemienne TekCcTOBBIX 3a1a4

3.1

Pemars MHOTOITIArOBBIE TEKCTOBBIC 3a/1a491 APUPMETUIESCKUM CIIOCOOOM

32

Pematn 3aJla4u, CBA3aHHBLIC C OTHOIICHUCM, IMPOIIOPHUOHAIBHOCTBIO
BCJIMYMWH, HNPOLOCHTAMM, PCHIIATh TPHW OCHOBHLIC 3aAda4MW Ha I[pO6I/I
" IIPOLCHTLI

33

Pemare  3amaum, coxepkamuye — 3aBUCHUMOCTH,  CBSI3BIBAIOIINE
BEJIMYMHBI: CKOPOCTb, BpEMs, PACCTOSHHE, LEHY, KOJHMYECTBO,
CTOMMOCTb, IPOU3BOAUTEIBLHOCTD, BpEMs, 00bEM PadOThI, UCIOJIb3YS
apudmeTnyecKkue JEHUCTBUS, OLEHKY, MPHUKUAKY; IMOJIb30BAaThCA
€IUHULIAMHU U3MEPEHUS COOTBETCTBYIOIINX BETUYNH

34

CocTaBniaTh 6YKB€HHBI€3 BBIPAKCHHA 110 YCIIOBUIO 3ala4r

3.5

W3Bnekarb  uHpOpManuio, MpeACTaBIEHHYIO B  TaliuIax,
HAa  JUHEHHOM, CTONO0YaToOM  WIAM  KPYroBOW  JMarpammax,
MHTEPIPETUPOBATh MPEICTABICHHBIE JaHHBIE, UCIIOIb30BaTh JaHHBIC
IIPU PELICHUH 3a/1a4

3.6

[IpeacraBnare wWHGOPMALKMIO C TOMOIIBIO TaOMHI, JIMHEHHOM
U CTOJIOYATOM AuarpaMmm

Harnsgnas reomerpus

4.1

[IpuBoauTh NpUMEPBH OOBEKTOB OKPYX AIOLIEIO MHUPA, HMEIOLIUX
(opMy U3YyYEHHBIX F'€OMETPUUYECKHUX IIOCKUX M MPOCTPAHCTBEHHBIX
buryp, npuMepbl paBHbBIX U CHMMETPUUYHBIX (PUTYp

4.2

N300paxarb ¢ MOMOWIbIO LUPKYJSA, JIMHEWKH, TpaHCHOPTUpPA
Ha HEJIMHOBAHHOM M KJeT4aTod OyMmare HW3y4deHHbIE IUIOCKHE
reoMeTpuyeckue GUrypsl 1 KOHQUTypaluu, CAMMETPUYHbIE (PUTYPBI

4.3

[Tonb30BaTbCd TE€OMETPUUECKUMHU MOHSATUSIMU: PABEHCTBO (QUIYD,
CUMMETPUS; UCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO
C CUMMETPUEHN: OCb CUMMETPHHU, LICHTP CUMMETPUU

4.4

HaxoauTe BEMMUMHBI YIII0B H3MEPEHUEM C IIOMOILIBIO TPAHCIIOPTUPA,
CTPOHUTH YIJIbl 3aJJAHHOW BEJMYMHBI, IOJIB30BATHCS NPHU PELICHUU
3a71a4 TPaJyCHOM MEpPOM yIJIOB, paCIO3HABATh HA YEPTE)KAX OCTPBIN,
IIPSIMOM, PaA3BEPHYTHIM U TYNION YTJIbI
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4.5

Bperuucnars HJINHY HOMaHOﬁ, MCPUMCTP MHOI'OYI'OJIbHHUKaA,
IMOJIB30BATBCA CAMHHUIIAMH HU3MCPCHHUA JIMHBI, BBIPAXATb OIHHU
CANMHHUIBI U3MCPCHUA JIMHBI YCPC3 IPYIuc

4.6

Haxonuts, ucnonp3ys yepTeKHbIE HHCTPYMEHTBI, PACCTOSTHUS: MEXKLY
JIBYMsI TOYKaMH, OT TOYKH J0 NPSAMOU, JUIMHY MMyTH HA KBAJIPATHOU
CETKE

4.7

Boraucnate miomanas GuUryp, COCTaBIECHHBIX HU3 MPSIMOYTOJLHUKOB,
UCIIOJIb30BaTh pa30MeHne Ha MPSAMOYTOJIBLHUKH, HA paBHBIC (UTYPHI,
JOCTPAaWBaHHUE JI0 TPSAMOYTOJBHHKA, IIOJb30BATbCS OCHOBHBIMU
€IMHUIAMH H3MEPEHUs IUIOAAW, BBIPAXaTb OJHU E€IWHUIbI
MU3MEPEHUS IUIOIIAAN Yepe3 APyTrue

4.8

Pacrio3naBath Ha MOIENAX W HM300paXKEHUSAX MHUPAMHIY, KOHYC,
WINHP, WCIOJB30BAaTh TEPMUHOJIOTHIO: BEpIIWHA, PeOpO, TpaHb,
OCHOBAHHE, pa3BEPTKA

4.9

N300paxarh Ha KiIeT4aTol Oymare npsMOYyTOJIbHBIA NapajljiesIeuIe]

4.10

Berancnare  00beM  TPSIMOYTOJIBHOTO — MapajuieNienurena, Kyoa,
M0JIb30BaThCSl OCHOBHBIMU €IMHUIIAMYU U3MEPEHUSI 00beMa

4.11

Pemats HeCHOXHbBIC 3aladyd Ha HaXO0XICHUC TI'COMCTPHUYCCKHUX
BCJIMYMH B IIPAKTUYCCKUX CUTYyalIUAX

IIpoBepsieMble 3J1eMEHTBI COIEPKAHUS

Kon IIpoBepsieMblii DJIEMEHT COAEPIKAHMS
1 HarypasnbHsbie uncia
Apudmernueckre NEeUCTBUS ¢ MHOTO3HAUYHBIMU HATypajJbHBIMHU UYHCIAMHU.
11 YucnoBble BbIpaXEHUs, MOPSIAOK JCHCTBUN, HCIOIB30BAHUE CKOOOK.
' Hcnonb3oBaHue NpH BHIYUCICHUSIX MEPEMECTUTENBHOIO U COUETATEIBHOTO
CBOMCTB CJIOXKCHUS M YMHOKEHHS, paclIpeeITEIbHOTO CBOUCTBA YMHOKEHUS
1.2 OKpyryieHHE HATypAIbHBIX YUCEIT
13 JlenuTeny U KpaTHbIE YMCiIa, HAUOONbIINN OO JeNIUTENb U HAUMEHbIIIEE
' obmiee kpaTHoe. J[eTuMOCTh CyMMBI M IPOU3BEICHHUS
1.4 JleneHue ¢ ocTaTkoOM
2 Hpobu
1 OObikHOBEHHAs! IpoOb, OCHOBHOE CBOMCTBO JAPOOH, COKpaIlleHHE APOOEi.
' CpaBHeHUE U yHopsiiourBaHue 1pooen
29 Pemenue 3a1a4 Ha HAX0XKIEHUE YACTH OT LEJIOr0 U LEJIOro Mo €ro YacTH.

JIpoOHOE YuCiI0 KaK pe3yJbTat JIeJIeHUs
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[IpeacraBienue JecATUYHOM JApoOM B BUAEC OOBIKHOBEHHOM JIpoOu

23
1 BO3MOXKHOCTh MPEACTABICHUS OOBIKHOBEHHOM IPOOU B BUJIEC IECITUIHOM
JlecaTuunbie ApoOU W MeTpuueckas cucrema Mep. ApudMerudeckue
24 JCHUCTBUS W YHUCJIOBBIE BBIPAKCHUS C OOBIKHOBEHHBIMH W JICCATHYHBIMU
IpoOosMHU
75 OtHomienue. [lenenue B JaHHOM OTHOIIEHWMH. Macmral, mpomopius.
' [TpumeHeHue nponopurii Npu perieHuy 3a1a4
[TonsitTue mpoueHTa. BeluucieHue NpoueHTa OT BEIWYMHBI W BEJIMYHUHBI
2.6 Mo €€ TMpOILEHTYy. BripakeHHWe TMPOLEHTOB AECATHUYHBIMU JIPOOSMHU.
Pemienne 3amad Ha mNpOUEHTH. BpIpa)keHWE OTHOLICHUS BEJIWYHAH B
MPOLEHTAaX
3 [TonoxuTenbHbIE U OTPULIATEIIBHBIE YHCIIA
[TonmoxurenbHple U OTpULlaTeNbHble yncaa. Llensie uncna. Monyne uncina,
3.1 reoMeTpudecKas HMHTeprpeTanus Moayssa uucia. M3o0paxeHue ywucen
Ha KOOPAUHATHOM NpsAMOM. YnciioBsle MpoMeXyTKH. CpaBHEHUE YHCEI
19 Apubdmerndeckie JEHCTBUS C TIOJOXKUTEIBHBIMA M OTPUIIATEIHHBIMU
' YHCTIAMH
[IpssmoyrosbHast cucremMa KOOpAMHAT Ha IUIOCKOCTU. KoopauHatel TOUKH
33 Ha IUIOCKOCTH, abciucca U opauHata. [loctpoenue Todyek u ¢uryp
Ha KOOPJAUHATHOM TNIOCKOCTHU
4 BykBeHHBIEC BBIpAKECHUS
[Ipumenenue OykB a1 3alUCH  MaTEMaTUYECKUX  BBIPAXKECHUI
41 u npennoxenuil. CBoicTBa apupMeTHUECKUX JeHcTBHUIL. BykBeHHBIE
' BBIDAXXEHUS UM  YHUCJIOBBIE IIOJCTAaHOBKHA. bDyKBEHHBIE  PaBEHCTBA,
HaXO0XJCHUE HEU3BECTHOI'O KOMIIOHEHTA
49 ®opmyiibl, GOpMyJIBI IEpUMETPa U TIIONMIAAN NPSIMOYTOJIbHUKA, KBajpaTa,
' o0beMa MmapaiiesienuIeaa u Kyoa
5 Pemienue TeKCTOBBIX 337124
5.1 Perienrie TEKCTOBBIX 3a/1a4 apu(PMETHUECKUM CITIOCOOOM
59 Pemenue nornueckux 3amad. Pemenue 3amay nepedbopoM Bcex BOZMOKHBIX
' BapUAHTOB
Pemenne 3amad, comepxkamux 3aBUCUMOCTH, CBS3bIBAIOIIMX BEJIWYWHBI:
CKOpOCTb, BpE€Ms, pPACCTOSIHUME, II€Ha, KOJMYECTBO, CTOUMOCTb,
53 MPOU3BOJAUTENLHOCTh, BpeMsi, 00beM paloThl. EauHHUIBI W3MEpeHus:

MacCCbl, CTOMMOCTH, PpaCCTOAHHA, BPCMCHH, CKOPOCTH. CBs3b MCKIOY
CAMHNIAaMH U3MCPCHUSA K&)I(I[Oﬁ BCINYHHBI
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Pemienne 3a/la4, CBA3aHHBIX C OTHOHICHUCM, IIPOIIOPHHOHAJIbHOCTBIO

54
BEJIMYMH, POIIEHTaMU; PEIlIEHNE OCHOBHBIX 3a7a4 Ha IPOOU U MPOLIEHTHI
55 OneHka U NPUKUJIKA, OKpYyrieHHe pesyibTara. CocTaBieHUE OYKBEHHBIX
' BBIPKEHUI 110 YCIOBHUIO 331a4H.
56 [IpencraBnenne JaHHBIX C MOMOIIBIO Tabuuil U auarpamm. CronOuaTeie
’ auarpaMMbl. YTeHue KpyroBbIX JuarpaMm
6 Harnsgnas reomerpust
6.1 Touka, mnpsMas, OTpPE30K, Jy4, YyroJ, JIOMaHasi, MHOIOYTOJbHUK,
' YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT
6.2 B3anMmHOeE pacrionokeHue IBYX MPSMBIX Ha TUIOCKOCTH, MapajljIebHbIE
’ psiMbI€, IEPIEHANKYIISIPHBIE TIPSIMbIE
63 N3mepeHne pacCTOSTHUN: MEXKIY NBYMsI TOYKAMH, OT TOYKH JI0 MPSIMOW,
' JUITMHA MapuIpyTa Ha KBaJpaTHOU CETKe
6.4 N3mepeHne U mocTpoeHue yriloB ¢ MOMOUIBIO TPAHCIIOPTUPA
6.5 Buapl TpeyroJbHUKOB: OCTPOYIOJIBHBIN, NPAMOYTOJIbHBIN, TyNOYTOJIbHBINH,
’ paBHOOEAPEHHBIN, PABHOCTOPOHHUI
6.6 YeTpipexyronpHukK. IIpsAMOYyronpHHUK, KBaApaT: HMCIOJIB30BAHHUE CBOWCTB
’ CTOPOH, YIJIOB, THArOHAJICH
N300paxkenne TeoMeTpuiecKkux (Uryp Ha HEIWHOBaHHOW Oymare
6.7 C HCIOJb30BAaHWEM LUPKYJSA, JIMHEWKH, YIOJIBHUKA, TPaHCHOPTHPA.
[TocTpoenus Ha kieTyaTon Oymare
6.8 IlepumeTp MHOTOYTrOJIbHUKA
[lonsitTue  muomanu  GUrypbl, E€OUHULBI  WU3MEPEHHs]  ILJIOLIAJIH.
6.9 [IpubnnxeHHoe U3MepeHue miomanu Guryp, B TOM 4MCIe Ha KBaJpaTHOU
CeTKe
6.10 | [IpubnmxeHHOe U3MEpPEeHUE JUTMHBI OKPY>KHOCTH, TUIOIIAN KpyTa
6.11 Cummerpusi:  UeHTpajibHas, oceBasi U  3epkaibHasg.  IloctpoeHue
' CUMMETPHUYHBIX QUTYD
Harnsinaeie IIPEICTABIICHUS 0 POCTPAHCTBEHHBIX durypax:
napajenenunen, Kyo, npusma, nupaMuia, KOHyc, HUIUHAD, ap u cdepa.
6.12 N300paxkenre  mpocTpaHCTBEHHbIX  (uryp.  IIpumepsl  pa3BepTok
' MHOTOIPaHHMKOB,  IWJIMHIApa W  KoHyca. Co3manue  Mojeneu
MPOCTPAHCTBEHHBIX (puryp (u3 Oymaru, IpOBOJOKH, IJIACTUIMHA U JPYTUX
MaTEepHUaJIoB)
6.13 [Tonsitue ob6bema, enuHUIIB U3MEepeHns o0beMa. OObeM TPSIMOYTOIBLHOTO

napajjenenunena, kyoa
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7 KIIACC
IIpoBepsieMble TPeOOBAHUSA K pPe3yJibTaTaM 0CBOCHHMSI OCHOBHOI 00pa30BaTeILHOM
NPOrpamMMblI
Kon IIpoBepsieMble peAMETHBIE PE3YIBTATHl OCBOCHUS OCHOBHOM
MIPOBEPSEMOTO 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O 001IIEro 00pa3oBaHMsI
pe3yJibrara
1 Hucna v BEIYUCIICHUS
11 BoeimonHsATe,  couyeTas  yCTHbIE WM NHCbMEHHBIE  IPUEMBI,
' apudmeTnyeckue 1eUCTBUS C pallMOHAILHBIMU YUCIIaMU
Haxonute  3HaYeHUst  YUCIOBBIX  BBIPAKEHHUH,  MPUMEHSTH
1.2 pa3Ho00pa3Hble CIIOCOObI U MPUEMbI BHIYUCIICHHS 3HAYEHUN JPOOHBIX
BBIPAKEHUM, COIepKAIIMX OOBIKHOBEHHBIE U IECSITUYHBIE APOOH
[lepexoquTs OT OAHOM (OpPMBI 3alMUCU 4YHMCEN K Apyrou
13 (mpeoOpa3oBbIBaTh  JECATHUHYKO  ApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECATHYHYIO, B YacCTHOCTH, B OECKOHEUHYIO
JNECATUYHYIO 1pOOh)
1.4 CpaBHHBaTh M YIOPSIOYMBATH PALIMOHAIIBHBIE YHCIa
1.5 OkpyrnsaTe yncia
BBINONHATS TPUKKUIKY U OLEHKY pe3yJbTaTa BBIYMCICHHH, OLIEHKY
1.6 3HAYCHUU YHCJIOBBIX BBIPKECHU . BruimomasaTs JNIEUCTBUS
CO CTEIECHSIMU C HaTyPaJIbHBIMU ITOKa3aTeJIIMU
17 [IpumMeHsTh TNpPU3HAKK ACTUMOCTH, PA3JIOKEHHE Ha MHOXKHUTENN
' HaATypaJIbHBIX YHCEl
Pematp IIPaKTUKO-OPUEHTUPOBAHHBIE 3a/1auu, CBSI3aHHbBIC
C OTHOLICHHEM BEJIWYUH, MPONOPLUUOHAIBHOCTBIO  BEJIWYMH,
1.8 NPOLICHTAMH, HWHTEPIPETUPOBATh PE3YJNbTAaThl PEUIEHUSA  3aaad
C  y4eTOM  OrpaHWYECHHUI,  CBSI3aHHBIX CO  CBOWCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB
2 AnreGpanyeckue BbIPaKEHUS
21 Hcnonp3oBath anreOpanyecKkyrd TEPMUHOJOTHUIO W  CHMBOJIUKY,
' NPUMEHSATH €€ B IPOLIECCE OCBOEHUS yUeOHOI0 MaTepuaa
9 Haxonute 3HaueHusi OYKBEHHBIX BBIP@KEHHH TpU  3aJaHHBIX
' 3HAYCHHUSAX NIEPEMEHHBIX
73 Bomonssate npeoOpa3oBaHusi I1EJIOT0  BBIPAXEHHS B MHOTOWIEH

IMPUBCACHNUCM HO,Z[O6HBIX ClIaraCMbIX, paCKpPbITUCM CKOOOK
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BoimmonHsaTh YMHOXCHHC OAHOYICHA Ha MHOI'OYJICH M MHOI'o4JicHa

24 Ha MHOTOWIEH, MPUMEHATh (OpPMYJIbl KBajapaTa CyMMbl M KBajpaTa
pPa3HOCTH
OcyliecTBIATh  pPa3iOKEHUE MHOTOWIEHOB HAa MHOXHUTEIH C
2.5 MOMOIIBIO BBIHECEHUSI 32 CKOOKH OOILEr0 MHOMXUTEINSI, TPYNIUPOBKU
cllaraeMbIX, IPUMEHEHHUs (POPMYJT COKPAIIEHHOTO YMHOKEHUS
6 [IpumensTh npeoOpa3oBaHKs MHOTOUYJIEHOB JJIsl PEIICHUSI pa3InYHbIX
' 3a/1ay U3 MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEAIbHON TPAKTUKH
27 Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAJIBHBIMHU ITOKA3ATEISIMU
' U1 IpeoOpa30BaHus BbIPAXKEHUM
3 YpaBHEHUS U HEPABEHCTBA
Pemare nuHElHBIE ypaBHEHHs C OJHOM NEPEMEHHOW, NPUMEHSS
3.1 IIpaBUJIa IEPEXOA OT UCXOJAHOTO YPABHEHUS K PABHOCUIIBHOMY €MY.
[IpoBepsITh, SABISIETCS JIU YUCIO KOPHEM YPAaBHEHHUS
19 [IpumensaTr rpaguyeckue METOAbl MpPH PEUICHUH JIMHEHHBIX
' YPaBHEHH U X CHCTEM
13 [TonGupate mpUMeEpHI Nap YUCE, ABISIOUINXCS PEILICHUEM JIMHEHHOTO
' YPaBHEHUS C IBYMsI IEPEMEHHBIMU
CrtpouTh B KOOPAMHATHOM TJIOCKOCTH TpadvK JIMHEHHOTO ypaBHEHUS
34 C JIByMs IIEpEMEHHBIMHU; MOJIb3YACh TpauKOM, IPUBOJAUTH IPUMEPHI
pelIeHus] ypaBHEHHUS
35 Pemrats cuctemMsl AByX JINHEMHBIX YPAaBHEHUM C IBYyMS
' EPEMEHHBIMH, B TOM YHCIIE€ TPaPUIECKU
CocTaBiATh U pelaTh JUHEHHOE YPABHEHUE WU CUCTEMY JIMHEWHBIX
3.6 YpaBHEHUH MO YCIOBHUIO 33/1a4d, UHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ1a4M MOJYyYEHHBIN pe3yJIbTaT
4 Koopaunate! u rpadguku. OyHKImm
N300paxaTth Ha KOOPAMHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3alaHHBIM KOOPJAMHATaM, JIy4H, OTPE3KH, WHTEPBAJIbI, 3aIllMCHIBATh
YHUCIJIOBBIE IPOMEKYTKHU Ha aNre0OpandeckoM S3bIKe
49 OTtmeuarp B KOOPAMHATHOM IUIOCKOCTM TOYKHA IO 3aJIaHHBIM
' KOOpAMHATAM
43 Crpoutb rpaduku auHerHbIX QyHKiud. CTpouTh rpaduk GyHKIIUU

y = [X]
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4.4

OnuceiBaTh ¢ MOMOIBIO (PYHKIMH U3BECTHBIE 3aBUCUMOCTH MEXTY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHHE, LIEHY, KOJUYECTBO,
CTOMMOCTb, TPOU3BOAUTEIILHOCTD, BpeMsl, 00beM pabOThI

4.5

HaXOI[I/ITL 3HAa4YCHUC Q)YHKHI/II/I I10 3HAYCHUIO €C apTyYMCHTA

4.6

[lonumate rpaduueckuit crnoco0 TMpeACTaBICHUS W aHaIu3a
uHpOpMalMU, U3BJIEKATb M HUHTEPIPETHUPOBATH HH(OPMALHIO
U3 rpauKOB peabHbIX MPOLECCOB U 3aBUCUMOCTEN

BepOSITHOCTB Hn CTaTUCTUKA

5.1

Uutare wHbOpMaNMio, TMPEACTABJICHHYIO B  Ta0nwmax, Ha
auarpaMMax, MpeJCTaBisATh JaHHbIE B BUAE TaOJIUI, CTPOUTH
JTUarpaMMbl (CTOJOMKOBBIE (CTOJIOYATHIC) U KPYTOBBIE) 10 MACCHUBAM
3HAYCHUUN

52

OnucelBaTh M UHTEPIPETHPOBATh PEAIBHBIE YHCIOBBIC JAHHBIE,
IpeCTaBICHHbIE B TA0INIIAaX, HA AUArpaMMax, rpapukax

53

Hcnonb3oBaTh  UIsl  ONWCAaHWA  JAHHBIX  CTATUCTUYECKHE
XapaKTepUCTUKU: cpeiHee apudmernyeckoe, MeanaHa, HauboJbLIee
Y HaUMEHBLIEE 3HAYEHUs, pa3Max

54

Nmetp mpencraBieHne O CIIydyalHOM HW3MEHYMBOCTH Ha IpPUMEpax
IEH, (U3NYECKUX BEJIWYMH, aHTPOIIOMETPUYECKUX JaHHBIX, UMETb
IIPEACTABIECHNUE O CTATUCTUYECKON YCTOWYNBOCTH

I'eomerpus

6.1

Pacrio3naBaTh M3y4eHHbIE T€OMETpUUYECKUE (UTYPHI, OMPEIENATh UX
B3aMMHOE pPacIoJIOKEHHE, H300pakaTb TIE€OMETpUUYECKHE (QUrypsl,
BBINIOJIHATh YEPTEXKU IO YCIOBUIO 3a1auyd. M3MepsATh JIMHEWHbIE
U YIJOBbIE BENMYMHBL. Pemars 3a7auyd Ha BBIYMCICHHUE JJIUH
OTPE3KOB U BEJIMYHH YIJIOB

6.2

Jlenats rpyOyio OIEHKY JTUHEHHBIX U YIJIOBBIX BEJIMUWH MPEAMETOB
B peaJlbHOM J>KM3HHU, Pa3MEPOB IMPHUPOJIHBIX OOBEKTOB. Paznmuuath
pa3Mephl 3TUX 00BEKTOB 0 MOPSAIKY BETUINHBI

6.3

CTpOI/ITB YCPTCKHU K TCOMCTPUICCKUM 3ad4YaM

6.4

[Tonwp30BaThCs IPU3HAKAMH pPaBEHCTBA TPEYTOJIBHUKOB,
UCIIOJIb30BaTh IIPU3HAKU U CBOMCTBa  paBHOOEIPEHHBIX
TPEYTOJIBLHUKOB IIPU PEIICHUH 33124

6.5

HpOBO)II/ITB JJOTHUYECKHUEC pacCyxK1CHHA C HCITOJIb30BAHUEM
I'COMCTPHUUCCKHUX TCOPCM

6.6

[Tonwp30BaThCs IIpU3HAKAMU paBEHCTBA MPAMOYTOJIbHBIX
TPEYTOJIBHUKOB, CBOMCTBOM MEIWAHbI, MPOBEICHHOW K THUIIOTEHY3€E
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA, B PELICHUHA I'€OMETPUYECKUX 3a1a
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6.7

OnpenensaTs napajuIebHOCTD NPSIMBIX C IMOMOIIBIO YIJIOB, KOTOPBIE
oOpa3yer ¢ HUMHU cekyulas. OnpenensTh NapajuieNbHOCTh HPSIMbIX
C TNOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM MPSAMOU HO
TOYEK JAPYrou mpsmMoun

6.8

Pemiats 3a1aun Ha KileTyaTon Oymare

6.9

[IpoBOoUTH BBIYUCICHHS W HAXOJUTh YHCIOBBIE U OYKBEHHBIC
3HAQUEHHS YTJIOB B TEOMETPUUYECKUX 3aJa4ax C HCIOIb30BAHUEM
CYMMBbI YIJIOB TPEYTOJbHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MpPU TMEPECEUCHUH [BYX MapauUIeNIbHBIX MPSMBIX
cekyuiel. Pemare npakTrudeckue 3a/1aui Ha HaX0XKJICHHUE YIIIOB

6.10

Binanerp 1noHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh
ONpeaeNsITh OUCCEKTPUCY yIia W CEpPEeAMHHBIA MEepPHEeHIUKYISP
K OTPE3Ky KaK T€OMETPUUECKUE MECTA TOYEK

6.11

@opMyJIMpOBaTh ONPEACIECHUS OKPY>)KHOCTM M Kpyra, XOpHAbl
U JMaMETpa OKPYKHOCTH, IOJIb30BATbCS HMX CBOMCTBAMH. YMETH
IIPUMEHATH 3TH CBOMCTBA IIPU PELLICHUU 3a1a4

6.12

Brnanerp MOHATHMEM ONMCAaHHOM OKOJIO TPEYTOJIBHUKA OKPYXKHOCTH,
yMETb HaxoauTh €€ LeHTp. [lonp3oBaThCcs (akramMu O TOM, UTO
OMCCEKTPUCHI YIJIIOB TPEYrojbHUKA MEepPeceKaloTcs B OJHOM TOUKeE,
MU O TOM, YTO CEpEAUHHBIC NEPHNEHAUKYJSAPbl K CTOPOHAM
TPEYTOJIbHUKA IIEPECEKAIOTCS B OJJHOU TOUYKE

6.13

Bnagete mnoHsiTHEM KacaTelbHOM K OKPYKHOCTH, TIOJIb30BATHCA
TEOPEMOM O TMEPHEHAUKYJISIPHOCTA KacaTeJIbHOW MW  paauyca,
MIPOBEICHHOTO K TOYKE KaCaHUs

6.14

ITonb3oBaTbCs HpOCTCfIHIPIMPI rCOMCTPUUCCKHUMU HCPABCHCTBAMMU,
IIOHUMATh UX HpaKTI/I‘-IeCKI/Iﬁ CMBICJI

6.15

[IpoBOAUTE OCHOBHBIE I'€OMETPUYECKUE IMOCTPOECHUS C MOMOILIBIO
LUPKYJIS U TUHEUKU

HpOBepHeMLIe AJIEMEHTHBI COACPKAHUSA

Kon [IpoBepsieMblid DJIEMEHT COAEPIKAHUS
1 Uucna v BBIUUCICHUS
Jpo6u OOBIKHOBEHHBIE U JIECATUYHBIC, TIEPEXO0/l OT OAHOU (POPMBI 3aAMKCH
1.1 apobeit k npyroi. IloHaTHe palMOHAIBHOIO 4KCIA, 3alKCh, CPaBHEHUE,

YIHOPAAOYHNBAHUC PAITUOHAJIIBHBIX YN CCII
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ApI/I(bMGTI/I‘leCKI/IG I[CﬁCTBPIH C palOHAJIbHBIMHA YHUCJIaMHU. Pemenue 3aJa4

1.2 .
U3 peajbHOU MPAKTUKHU Ha YacTH, HA APOOU
13 CrerneHb C HaTypaJbHBIM IOKa3aTeJeM: OMpeJeleHue, Mpeodpa3oBaHue
' BBIPAKEHUI Ha OCHOBE OIPEIEIICHHUS], 3aITUCh OOJIBIINX YUCE
L4 [IpotieHTsl, 3aMKCch MPOLIEHTOB B BUE IPOOU U APOOH B BUE MPOIEHTOB.
' Tpu oCHOBHBIE 3a/1a4M HA IPOLIEHTHI, PELICHUE 3a]1a4 U3 PeaIbHON
MPaKTUKHU
L5 [IpumeHeHHe TPU3HAKOB JIEIMMOCTH, pPAa3JOXKEHUE HAa MHOXKUTENN
' HaTypaJIbHBIX YUCET
L6 PeanbHble  3aBUCMMOCTH, B TOM uucie mOpsMas U oOpaTHas
' HPOTOPIMOHATEHOCTH
2 AnreOpanyeckue BbIpaXKEHUS
71 IIepemeHHbIE, UMCIIOBOE 3HAYEHUE BBIPAXKEHHUS C IIEPEMEHHONU. [lonycTrumble
' 3HAYCHHSI IEPEMEHHBIX
9 [IpencraBieHne 3aBUCUMOCTH MEXIy BEJIMYMHAMM B BHJE (HOPMYIIBL.
' Beranciaenus mo ¢popmyiam
13 [IpeoOpazoBanre OYKBEHHBIX  BBIPDOKEHUN, TOXKIECTBEHHO  paBHbBIC
' BBIPAKEHUS
24 CBoiiCcTBa CTENEHU C HATYPAJIbHBIM IMOKA3aTEIEM
25 OpnHounensl 1 MHOTOWIEHBI. CTenenb MHOrowieHa. CloXeHue, BBIYUTaHue,
' YMHO)KEHUE MHOTOWICHOB
@opMyJibl COKpAIIEHHOIO YMHOXXEHHS: KBaJpaT CyMMbl M KBajJpaT
2.6 pasHoctn. PDopmyna pa3sHOCTH KBAaApaToB. Pa3nokeHWe MHOTOYICHOB
Ha MHOXKHUTEIN
3 YpaBHeHUs
31 VYpaBHEeHHE, KOpPEHb ypaBHEHMs, NpaBWa MPeoOpa3OBaHUsS ypaBHEHMS,
' PaBHOCWJIBHOCTb YPABHEHUI
39 JIuHerHoe ypaBHEHHE C OJHOM IEPEMEHHOMW, YMCIIO KOPHEW JIMHEWHOTO
' YPaBHEHUsI, pEIICHUE JIMHEWHBIX YPABHEHUMN
313 CocraBiieHre ypaBHEHHUM 110 YCIOBUIO 3a7a4l. Penienne TeKCTOBBIX 3a1a4
' C TIOMOIIBIO0 YPAaBHEHUA
34 JluneitHoe ypaBHEHHUE C ABYMs IIEPEMEHHBIMU U €ro rpadukx
Cucrema JIByX JIMHEHHBIX ypaBHEHUW C JIByMsl NepeMeHHbIMU. PerieHue
3.5 CUCTEM ypaBHEHHH CHOCOOOM mTOJCTaHOBKH. [IpumMepsl pemieHus

TCKCTOBBIX 3a1a4 C IIOMOIIIBIO CUCTCM ypaBHeHI/Iﬁ
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4 Koopaunate! u rpadpuku. OyHKimu
4.1 KoopaunaTta Touku Ha NpsMOi
49 Yucnosble TpOMEKyTKH. PaccTosiHre MeX Iy IBYMsI TOUKaMHU KOOPAUHATHOU
' psSIMOM
43 [TpsimoyronbHas cuctema koopaunHat, ocu Ox u Oy. Abcuucca u opanHaTa
' TOYKHM Ha KOOPJAUHATHOM INTIOCKOCTH
44 [Ipumepsl rpadukoB, 3aJaHHbBIX (hopmysaMu. UTeHHe rpauKoOB peabHbIX
' 3aBUCUMOCTEH
4.5 [Honstue pynkunu. I'padux pynkunn. CoiicTBa GyHKIUI
4.6 Jluneitnas ¢pyukuus, ee rpaduk. ['padux dpyHkuuu y = [X|
47 ['padmueckoe pemieHne JIUHEHHBIX YpaBHEHUH U CHCTEM JIMHEWHBIX
' ypaBHEHHI
5 BeposaTtHOCTh M cTaTuCTHKA
[IpencraBnenue JaHHBIX B BUIE TAOJIUII, TUarpamm, rpa@uKoB. 3anoJHEHHE
Ta0JIUIl, YTEHUE U TMOCTPOEHHE JuarpaMM (CTOJIOMKOBBIX (CTOJOYATHIX)
5.1 U KpyroBbix). UreHue TrpaduKoOB pealbHbIX MponeccoB. l3Breuenue
uHbOpMallMU U3 JMarpaMM M TaOJuL, UCHOJIb30BAaHUE M HHTEpIpeTalus
JAHHBIX
OmnwucarenbHasi CTaTUCTUKA: cpelHee apu(pMeTHUYecKoe, MeJuaHa, pa3Max,
5.2 HauOoJplllee M HaMMEHbIIEe 3HAuYeHUs HaOOpa YHCIOBBIX JaHHBIX.
[Tpumeps! ciyyaiiHOM U3MEHYUBOCTH
CrnydaliHBI SKCHIEpUMEHT (OIBIT) W CciaydailHoe coObiTHe. BeposTHOCTh
53 U 4acTtoTa. Pojib MajnoBEpOSATHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITUI
' B Npupoae U B oOmecTtBe. MoHeTa W wurpaibHas KOCTb B TEOpUHU
BEPOSITHOCTEUN
I'pad, Bepmmna, pedbpo. Crenenp BepmmHbl. Yucno pedep u cymmapHas
54 creneHb BepmuH. [IpencraBienue o cBsizHocTH Tpada. Llenmn U UMKIIBL
' [Iytu B rpadax. OO6xox rtpada (vitmepoB myTh). llpemcraBnenue 00
opueHTUpoBaHHOM rpade. Pemenue 3aga4d ¢ momoipo rpadoB
6 I'eomeTpus
Hauvanbuble nonsatus reomerpun. Touka, mpsimMasi, OTPE30K, Jy4d. YTOJ.
6.1 Buner yrinos. BeprukaneHble U cMmexHble yIUuIbl. buccexktpuca yria.
Jlomanas, MHoOroyronbHUK. [lapajulenbHOCTP W NEPHEHIUKYISIPHOCTD
MPSIMBIX
6.2 Cummetpuunble ¢urypsl. (OCHOBHBIE CBOWCTBA OCEBOM CHMMETpPHH.

[Ipumepsl CUMMETPUHN B OKPYKAIOIIEM MUPE
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OCHOBHBIE MOCTPOEHUSI C MOMOILBIO HUPKYJIS U JIMHEUKU. TpeyroyibHUK.

6.3 .
BricoTa, MeinaHa, OucceKkTpuca, MX CBOMCTBA
6.4 PaBHOOEpEeHHBI W  PAaBHOCTOPOHHHMM  TPEYroJibHUKUA. HepaBeHCTBO
’ TpEeyrojbHUKa
6.5 CBoiicTBa ¥ TpU3HAKU PABHOOEIPEHHOrO TpeyroyibHuka. [lpusHaku
' paBEHCTBA TPEYTOJHLHUKOB
6.6 CpoiicTBA W TpPU3HAKU MapauiedbHbIX mpsAMbIX. CyMma  yrioB
' TpEeYyroJibHUKa. BHEIIHUE yTIiibl TPEYroJbHUKA
[IpssmoyrosibHbIN  TpeyroiabHUK. CBOWCTBO MEAMAaHBl MPSAMOYTOJIBHOIO
6.7 TpPEYroJibHUKa, TMPOBEJEHHONM K runoreHy3e. Ilpu3Haku paBeHCTBa
' MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpsIMOYrOnbHBIN TPEYTrOJBHUK C YIJIOM
B 30°
HepaBeHcTBa B TeOMETpUM: HEPABEHCTBO TPEYTOJIbHUKA, HEPaBEHCTBO
6.8 O JUIMHE JIOMaHOMW, Teopema O OoJibllieM yrie u OoJblIeld CTOpOHE
TpeyroyibHUKA. [leprneHuKysap 1 HaKJIOHHAS
6.9 I'eomerpuyeckoe wmecto Toyek. buccekTtpuca yria W CepeIMHHBIN
' MEPIEHINKYJIAP K OTPE3KY KaK TEOMETPUUECKHUE MECTA TOUEK
OKpyXHOCTp M Kpyr, XOpAa M JUaMeTp, HMX CBOWCTBA. BzaumHoe
6.10 | pacnonoxkeHne OKpyx’HOCTH M npsamoil. KacarenpHas © ceKymas
K OKpPY>KHOCTH
6.11 Oxpy>KHOCTb, BOUCaHHasl B yroj. BrnmcanHas v omnucaHHasi OKpYXKHOCTH

TPCYTOJIbHUKA
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8 KUIIACC

IIpoBepsieMble TPeOOBAHUSA K pPe3yJibTaTaM 0CBOCHHMSI OCHOBHOI 00pa30BaTeILHOM
NMPOrpaMmabl

Kon IIpoBepsieMble peAMETHBIE PE3YIBTATHl OCBOCHUS OCHOBHOM
MIPOBEPSEMOTO o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIIETO 00pa3oBaHus
pe3ynbTara
1 Yuca v BBIYUCIIECHUS

Hcnonp30oBaTh  Ha4YaJbHBIE  OPEACTABICHHS O  MHOXECTBE
JNEUCTBUTENBHBIX YUCEN U1 CPABHEHMs], OKPYIVIEHUS U BBIYUCIICHUM,
U300pakaTh JCHCTBUTENbHBIE YHCIIAa TOYKAMU Ha KOOPAMHATHOM
IPSIMOM

1.1

[IpumeHaTh TOHSATHE aApPUPMETHISCKOTO KBAJAPATHOTO  KOPHS,
HaxXOJWUTh KBaJpaTHbIE KOPHHU, HCIOJB3Ysl TPU HEOOXOIUMOCTH
KQJIBKYJISITOP, BBITIOJTHSATh npeoOpa3zoBaHus BBIPAKEHUM,
CoAEpkKalMX KBAJIpaTHbIE KOPHU, UCTIOJIb3YsI CBOMCTBA KOPHEN

1.2

Hcnonp30BaTh 3amvcy  OOJIBIIMX M MAaJIBIX YHCEN C IIOMOIIIBIO

1.3 . .
JECATUYHBIX Apo0eH u cTernenet uncna 10

2 AnreOpanyeckre BhIPaKEHUS

[IpuMeHsTh MOHSTHE CTENEHU C IEIbIM IOKa3aTeJeM, BBIMOJIHATH
2.1 npeoOpa3oBaHus BBIPAKEHUM, COJAEPIKAIIUX CTENEHH C IEIbIM
noKa3aTeyeM

BeinmonHATh  TOXIECTBEHHBIE  MpeoOpa3oBaHUs  pallMOHAJIBHBIX
2.2 BBIPQ&KCHUM HA OCHOBE TIPaBWJI [JECUCTBUM HaJ MHOTOYJIECHAMU
U aJIre0pandyecKuMu ApoosiMu

23 PacknanpiBaTh KBaIpaTHBIN TPEXUYJIEH HA MHOKHUTENH

[IpumensaTe npeoOpa3zoBaHusl BBIPAKEHUN Il PELIEHUs Pa3IMYHBIX

24 .
3aJla4d U3 MaTCMAaTHKN, CMCKHBIX ITPCAMCTOB, N3 PCAJIbHOU ITPAKTUKH

3 YpaBHEHUS 1 HEPABEHCTBA

Pewlare nuHelHbIE, KBaApPAaTHBIE YPABHEHHS U pPalMOHAJIbHBIC
3.1 YPaBHEHHUSI, CBOJSLIMECS K HUM, CUCTEMBI JIByX YPAaBHEHUH C JIBYMS
NIEPEMEHHBIMU

[IpoBoguTe mpoOCTENIIME HCCIECIOBAHUS YPAaBHEHUH M CHCTEM
ypaBHEHUH, B TOM 4HCI€ C TPUMEHEHUEM TIpapUuecKux
IpeCTaBIeHN (yCTaHABIMBATh, UMEET JIM YPAaBHEHUE WM CHCTEMA
yYpaBHEHUH pEILLIEHUs, €CITH UMEET, TO CKOJIKO, U IPOUee)

32
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33

[lepexoguTe OT cinoBecHOW (OPMYJTUPOBKM 3aJaud K €€
anreOpanvyeckodl MOJENU C TMOMOIIBI0 COCTABJICHUS YpaBHEHUS
WIM CHUCTEMbl YpaBHEHWI, HWHTEPIPETUPOBATH B COOTBETCTBUH
C KOHTEKCTOM 3a/1a4 ITOJy4YEHHBIN pe3yJIbTaT

3.4

[IpuMeHAT, CBOWCTBA YHCIOBBIX HEPABEHCTB IS CPABHEHUS,
OLICHKH, PELIATh JMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHOU U HUX
CHUCTEMBI, J1aBaTh IpaUUYECKYI0 WILTIOCTPAIIMI0 MHOXKECTBA PEIICHUM
HEPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

4.1

[TonumaTe W HCHONAB30BATh (PYHKIIMOHAIBHBIC TOHATUS € S3BIK
(TEpMHUHBI, CHUMBOJMYECKHE OOO3HAUCHMs), OINpENesTh 3HAUCHUE
GYHKIIMM O 3HAYCHUIO apTyMEHTa, OMPECISITh CBOMCTBA (YHKITUN
1o ee rpaduxy

4.2

k
Crpouth rpaduky dneMeHTapHbIX (QyHKIui Buma: Y= _, y = X,
X

y = X°, y = |[X|, onuchIBaTh CBOWCTBA YHMCIOBON (PYHKIMHU IO €€
rpaduky

BeposATHOCTh M cTaTUCTHKA

5.1

N3Bnekats u mpeoOpa3oBbiBaTh HWH(OpMAIHIO, TPEACTaBICHHYIO
B BUJE TaOIuUL, AUarpamm, rpaukoB, MPEACTABISTH TAHHBIE B BUE
Ta0JIUlLL, JUarpaMm, rpaukoB

52

OnuceiBaTh JaHHBIE C TOMOIIBIO CTAaTUCTHYECKUX TOKa3aTesei:
CpPeIHMX 3HAYEHWM W Mep pacceuBaHus (pa3max, IUCTIEPCHUs
Y CTAHJAPTHOE OTKJIOHEHUE)

53

HaxoauTh 4acTOTHI YUCI0OBBIX 3HAUYEHHUI U YaCTOTHI COOBITHH, B TOM
YHCJIE 110 pe3yJIbTaTaM U3MEPEHUI U HaOII0IeHU

54

Haxonuth BEpOATHOCTH Cily4YalHBIX COOBITMI B ONBITAax, 3Has
BEPOSITHOCTA 3JEMEHTApHbIX COOBITHI, B TOM YHUCJIE€ B OIbITaxX
C PaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU

5.5

Hcnons3oBarh  rpapuueckue  MOJENIN:  JIEPEBO  CIy4alHOTro
JKCIEPUMEHTA, JUarpaMMbl DWUJiepa, YUCIOBas mpsaMmas

5.6

OHGpI/IpOBaTb IHOHATUAMU:. MHOXCCTBO, IIOAMHOXCCTBO, BBIIIOJHATDH
orepannuu Hanqg MHOXKECTBaMU: O6’BCI[I/IHGHI/IC, IepeCCUCHUC,
AOIIOJIHCHHUC, IICPCUHUCIIATL O3JICMCHTBI MHOXCCTB, IIPUMCHATH
CBOMCTBA MHOXECTB
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5.7

Ucnonb3oBaTh rpaduyeckoe MpEeACTABICHHE MHOXKECTB W CBs3ei
MEXIy HUMHU JJI ONUCAHUS TPOLIECCOB U SIBJICHUH, B TOM YHCIIE
Y pEUICHUH 3a]a4 U3 APYTUX YU4eOHBIX IPEIMETOB U KYpPCOB

['eomerpus

6.1

Pacrnio3naBath OCHOBHBIC BUJBI YCTBIPCXYTOJIbHUKOB, UX 3JICMCHTHI,
MOJb30BAaThCI HX CBOMCTBAMU Ipu  pCHICHUU TCOMCETPUUYCCKHUX
3a1a4d

6.2

[IpuMeHsATh CBOICTBA TOYKM MEPECEUEHUS MEIUAH TPEYroJIbHUKA
(eHTpa mMacc) B pelIeHUH 3a/1a4

6.3

Bnagete mnossTHEM CpeaHEW JIMHUM TPEYrOJbHUKA W TPANELHUH,
MPUMEHATh WX CBOMCTBA NpPU PEUICHUU T'E€OMETPUYECKHX 3aJ1ad.
[Tonb3oBatbes Teopemont Daseca U TEOPEMOM O MPOMOPLIMOHAIBHBIX
OTpE3Kax, MPUMEHATh UX JJISI PELIEHUS] TPAKTUYECKUX 3a/1a4

6.4

[IpumensTh TpU3HAKK TMOAOOUS TPEYrOJbHUKOB B  PEIICHUU
r€OMETPUUYECKUX 3a7a4

6.5

[Tonb3oBaTeess Teopemoii [ludaropa nns pemieHus reoMeTpHUUIeCcKUX
U TnpakTthdeckux 3agad. CTpouTh MaTreMaTHYeCKyrd MOJEIb
B IPAKTUYECKHUX 3aJadyaxX, CaMOCTOATEIbHO [IeJaTh YEpTeX U
HaXOJUTh COOTBETCTBYIOIIUE JIJINHBI

6.6

Bianers moHATHMAMM CHUHYyCa, KOCHHYCAa M TaHI'€HCa OCTPOro yria
IPSAMOYTOJIBHOIO TpeyronbHuKa. [101p30BaThCAd 3TUMU MNOHATUSMU
JUISL PELLICHUS ITPAKTUYECKUX 3a]1a4

6.7

Boruucnate  (pa3nuyHbIME - crioco0amMu) TUIOMIAAL TPEYToJbHUKA
U IUIONIIAId MHOTOYTOJBHBIX (QUTyp (MOJB3YSCh, TIE HEOOXOIUMO,
KaJIbKYJIsITOpoM). [IpUMeHSATh MoydeHHbIE YMEHUSI B MPAKTUYECKUX
3aa4ax

6.8

Brnanerp  mOHATHSIMM ~ BIOMCAHHOTO U IIEHTPAJBHOTO  YIJIa,
UCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX yTJaX, yIiax MEXIy XOpJaMu
(CeKymmMu) U yriie MeXJIy KacaTeJIbHOM M XOpJIOM MpHU PEHICHUU
FEOMETPUYECKUX 3a/1a4

6.9

Biamerp nOHATHEM ONMCAHHOTO YETBIPEXYTOJIBHUKA, IPUMEHSATH
CBONMCTBA OMMCAHHOI'O YETHIPEXYTOJIbHUKA IPH PELIEHNHN 3a1a4

6.10

[IprMeHATP TMONY4YEHHBIE 3HAHWA HA MNPAKTUKE — CTPOUTH
MaTeMaTU4YECKUE MOJEIU I 3a4a4 PeajbHON JKU3HU U IIPOBOAUTH
COOTBETCTBYIOIIME  BBIUUCICHHS C  NPUMEHEHHEM  IMOA00US
U TPUTOHOMETPUH (TIOJB3YACH, I/1€ HEOOXOAMMO, KAIbKYJIATOPOM)
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HpOBepHeMl:Ie AJIEMCECHTBI COACPKAaHUSA

Kon IIpoBepsieMblii 3JIEMEHT COAEPKaHUS
1 Yucna v BBIUHCICHUS
11 KBagpartueiii kopenb u3 uucina. [lorstue o0 uppanroHATLHOM YHCIIE.
' JecsaTuunblie NPUOIMKEHUS UPPALIMOHATIBHBIX YUCET
CpoiicTBa apu(MeTHUYECKUX KBaJPaTHBIX KOpPHEM M HX NpPHUMEHEHUE
1.2 K  NpeoOpa3oBaHUIO  YHWCJIOBBIX  BBIPQKEHUM U BBIYMCIICHUSIM.
JlercTBUTENBHBIC YMCTIA
1.3 Crenens ¢ 1eIbIM NTOKa3aTeleM U ee cBoricTBa. CTaHAapTHAS 3alKCh YKCIIa
2 AnreOpanyeckue BbIpaXKEHUS
71 KBagpatHeli  Tpexuies, pa3iIoKEHUE  KBAJAPATHOI'O Tpex4wIeHa
Ha MHOKHUTEIN
2.2 | AnreOpaunueckasi Jpo6s. OCHOBHOE CBOMCTBO ajiredpandeckou 1poou
23 CrnosxeHue, BBIYMTaHUE, YMHOKEHUE, JIETIEHUE alNre0pandeckux apooeit
24 PanronanpHbIC BRIpRXKEHHS U X TTPEOOpa30OBaHUe
3 YpaBHEHUS 1 HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, ¢GopMyna KOpHEH KBaJpaTHOTO YpaBHEHUS.
' Teopema Buera
3.2 Pemenune ypaBHeHUN, CBOIAIIMXCS K JIMHEUHBIM U KBAIPATHBIM
33 [IpocTeiiue qpoOHO-palliOHATbHBIE YPAaBHEHHUSI
['padmueckas uHTEpIIpeTaLvsl YpaBHEHUN C ABYMsI IEPEMEHHBIMU U CUCTEM
34 JIMHEWHBIX YPAaBHEHHUM C IBYMs NepeMeHHBbIMU. [IprMepsl pemenns cucreM
HEJIMHEHHBIX YPABHEHUM C IBYMS IEPEMEHHBIMU
3.5 Pemrenre TeKCTOBBIX 3aJ1a4 aaredpandeckKuM CrocoooM
3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0IHOW EPEMEHHON
3.8 PaBHOCHMIILHOCTH HEPABEHCTB
39 JInHelHbpIe HEpaBEHCTBA C OJIHOM NEPEMEHHOMU
3.10 | CucTembl TMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHON
4 OyHKIMU
41 [lonstre ¢ynkuuu. OO6nacTh OmNpenesaeHUus] WU MHOXKECTBO 3HAUYCHUM

¢ynkuun. CnocoObl 3a1aHust QyHKIUN
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4.2 I'paduk pynkumun. UreHne cBOMCTB QYHKIUH 110 e Tpaduky
4.3 [Ipumepsl rpadukoB GYyHKIMMA, OTPAKAIOIMINUX PeAIbHBIE POIECCHI
44 @DYHKIMY, ONKUCHIBAIONIME NPSIMYI0 M OOpaTHYH MPOMNOPIIMOHAIIEHbBIE
' 3aBUCUMOCTH, UX IpaduKu
45 |®yskuuHy =X,y =x’
4.6 | Oynkupn y=vx,y=[x|
4.7 ['paduyeckoe pernieHre ypaBHEHHN U CUCTEM YpaBHEHUN
5 BeposatHoCTh M cTaTUCTHKA
5.1 [IpencraBienne TaHHBIX B BUJIE TAOJHII, TUArpaMMm, rpaduKoB
59 MHOXK€ECTBO,  DJIEMEHT  MHOXECTBA,  IOJMHOYKECTBO. Onepanun
' HaJl MHOKE€CTBAMU: OOBEANHEHUE, IEPECEUEHUE, TONIOJIHEHHUE
53 CBoricTBa ornepanun Hajg MHO>KECTBaAMHU: [IEPEMECTUTENBHOE,
' COYETATENIBHOE, PACIIPEAETUTEIBHOE, BKIFOYEHNUS
5.4 Hcnonb3oBanue rpaduyeckoro mpeicTaBIeHUsT MHOXKECTB JUIsl OMUCAHUS
' pEaNbHBIX MPOLIECCOB U SIBIICHUM, TPU PELICHUU 33/1a4.
55 N3mepeHne paccenBaHus NaHHBIX. J[MCNIEpCUs U CTaHIAPTHOE OTKIIOHEHNE
' YHUCIIOBBIX HA00pOB. JlnarpaMma paccenBaHus
DnemeHTapHble COOBITHUA CclydailHOro onbiTa. Ciy4dailHble COOBITHS.
56 BepositHocTr coObITHH. ONBITBI C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
’ coobiTusiMu.  CiyualiHplii  BbIOOp. CBS3b  MEXKAY MaJIOBEPOSTHBIMU
Y TIPAKTUYECKU JOCTOBEPHBIMH COOBITUSIMHU B TIPUPOJIE, OOIIIECTBE U HAYKE
HepeBo. CBoiicTBa J€peBbEB: E€IUHCTBEHHOCTh IIyTH, CYIIECTBOBAHHE
5.7 BUCSIYCH BEPIIMHBI, CBSI3b MEXKJy YHCIOM BEpPUIMH M YUCIOM pebep.
[IpaBuno ymHoxxenwus. Pemenue 3amayd ¢ moMoIiso rpagos
[IpoTuBomnonoxxkueie  coObITusA. Juarpamma Diinepa. OObenuHEHUE
5.8 u nepeceuenue coObiTuil. HecoBmecTHbie coObiTus. Dopmyina ciioKeHUs
BEPOSITHOCTEUN
59 VYcnoBHas BeposiTHOCTD. [IpaBuiio ymuoxxenus. HezaBucumbie coOBITHS
IIpencraBnenne HSKCnepruMeHTa B BHIE JepeBa. Pemenne 3amad
5.10 |Ha HaxoXJEHHWE BEPOSITHOCTEM C TIOMOIIBIO JIepeBa CIydailHOTO
AKCHEPUMEHTA, Juarpamm dilepa
6 I'eomerpus
6.1 YeTslpexyronapHuku. [lapamienorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpssiMOyTroJIbHUK, pOMO, KBaJpaT, UX IPU3HAKH U CBOMCTBA
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Tpanenusi, paBHOOOKas  Tpamenusi, €€ CBOHCTBA W  MPHU3HAKH.

6.3
[IpsimoyroJibHast Tpaneuus
6.4 Meton ynBoenus meauansl. llenTpanbHas cummerpus. Teopema Pareca
' U TEOpeMa O MPONOPLUUOHAIBHBIX OTPE3KaX
6.5 CpenHue TMHAM TPEyroJibHUKA U Tpaneuuu. LIeHTp macc TpeyrojbHUKa
6.6 [Tomobue TpeyrompHuKOB, KO3 duiment moaodus. [IpuzHaku momoOus
' TpeyrojabHUKOB. [IpumMeHeHue nogo0us Npu pelIeHUH MPaKTUYECKUX 3a]1a4
6.7 @opmyabl I IUIOIIAAM  TPEYTOJbHHMKA, Mapajuiesorpamma, pomoa
' U TpaIeIyu
6.8 CpoiicTBa muiomaneii reomerpuueckux ¢uryp. OTHOIIEHHE IIIoHIaei
' 10T0OHBIX QUTYD
6.9 Boruncnenue miomajiei TpeyroJbHUKOB 1 MHOTOYTOJIbBHUKOB Ha KJI€TYaTON
' Oymare
6.10 Teopema [ludaropa. Ilpumenenne teopemnl Iludaropa nmpu  perieHun
' NPaKTUYECKUX 3a/1a4
CuHyC, KOCUHYC, TAaHT€HC OCTPOro yrjia IpsIMOYTOJBHOI'O TPEYTrOJbHHKA.
6.11 |OcHOBHOE TPUTOHOMETPUYECKOE  TOXKIECTBO. TpHUrOHOMETpUYECKUE
¢bynkuuu yrios B 30°, 45° u 60°
6.12 Bnucannble M LEHTpalbHbIE YIJIbl, YTOJ MEXKIY KacaTelIbHOM M XOPAOW.
' VYTIbl MEXly XOpIaMH U CEKYLIUMU
6.13 | BnucaHHble M OTMCAHHBIE YETHIPEXYTOJBHUKU
6.14 B3aunmHOe pacnonoxxeHue AByX OKpykHocTted. Kacanue OKpy»KHOCTEH.

OO0mmue kacaTelbHbIE K IBYM OKPY>KHOCTSIM
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9 KIIACC

IIpoBepsieMble TPeOOBAHUSA K pPe3yJibTaTaM 0CBOCHHMSI OCHOBHOI 00pa30BaTeILHOM
NMPOrpaMmabl

Kon ITIpoBepsieMbie MpeAMETHBIE PE3YIbTAThl OCBOCHUS OCHOBHOM
MIPOBEPSEMOTO o0pa3oBaTeIbLHON MPOTPaMMbl OCHOBHOTO O0IIIETO 00pa3oBaHUs
pe3yJibTara
1 Yucna v BEIYUCIIEHUA

CpaBHI/IBaTB H ynopsaAao4YuBaTh pallMOHAJIbHBIC W HPPAllMOHAIIBHBIC
quciia

1.1

BoimonssaTs apudmMeTndeckrue NeUCTBHS C PallMOHAIILHBIMU YHCIIaMH,
1.2 coyeTras YCTHbIE U INHUCbMEHHBIE IPUEMBI, BBINOJHITH BBIYNCICHUS
C MppalMOHAIBHBIMU YHUCIIAMU

HaxonuTh 3HaueHHsI CTENEHEN C LEJNbIMU ITOKa3aTesIMH U KOPHEM,

1.3 .
BBIUYMCIIATH 3HAUEHUSI YNCIIOBBIX BhIPAKEHUN
L4 OKpyryiiTb  ACUCTBUTENBHBIE  YHUCHA,  BBIIOJHATH  HPUKUIKY
' pe3yJibTaTa BBIUUCICHUM, OLICHKY YHCJIOBBIX BBIpaKECHUMN
2 YpaBHEHUS 1 HEPABEHCTBA
21 Pemate nuHeWHBIE U KBaJpaTHbIE  ypaBHEHUS, YpaBHEHUS,

CBOJISIIIMECS K HUM, TIPOCTEHIIINE TPOOHO-pAIIMOHATIFHBIE YPaBHEHUS

Pemats cucreMsl AByX JINHEMHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMU
2.2 U CHCTEMBI JBYX YpPaBHEHHW, B KOTOPBIX OJHO YpPaBHEHUE HE
SABJISIETCA JIMHEWHBIM

Pemarp TekcToBBIE 337auu anreOpanyecKuM CrocoOO0M € MOMOIIBIO
23 COCTAaBJICHHsI YPAaBHEHHUsI WJIM CHUCTEMBI JIByX YPAaBHEHUN C ABYMs
IEPEMEHHBIMU

[IpoBoguTe mpOCTEUIIME HWCCIENOBAHUSA YPAaBHEHUHW U CHUCTEM
ypaBHEHUH, B TOM 4YHCIE€ C NPUMEHEHHEM TpapuUyecKux
24 IIPEICTAaBICHNUN (Harpumep, yCTaHaBJIUBAaTh, uMeeT I
YPaBHEHHE WIM CUCTEMA YPAaBHEHUN pEIICHUSA, €CIU HMEET,
TO CKOJIBKO)

Pemate  nuHeliHBIE HEpPAaBEHCTBA, KBAApAaTHbIE HEPABEHCTBA,
2.5 n300paxaTh pelieHue HEPABEHCTB Ha YUCIIOBOM MPSIMOM, 3aITUCHIBATh
peleHne ¢ MOMOUIBI0 CUMBOJIOB

Pemate cucTtemMbl JUHEHHBIX HCPAaBCHCTB, CHUCTCMBbI HCPABCHCTB,

2.6
BKJIFOUAIOIIAE KBAJPaTHOEC HEPABEHCTBO, M300paXkaTh PEIICHUE
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CUCTCMbI HCPABCHCTB Ha YHUCJIOBOM prIMOﬁ, 3allUChIBATh PCIICHUC
C MIOMOIIIBXO CUMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA NPU PELIEHNHN PA3JIMYHBIX 331a4

OyHKIUU

3.1

PacrioznaBate  ¢QyHKIIMM ~ W3Y4YEHHBIX  BHUJOB.  [loka3bIBaTh

CXEMAaTUYECKH  pACIOJIOKEHHWE  Ha Koopz[HHaleoﬁ TUTOCKOCTH

rpadukoB QyHkimii Buga: y =kx, y=kx+b, ¥=_,y=ax’*+bx +c¢
X

B 3aBHCUMOCTH OT 3HAYCHHUU KOA((HUIIMEHTOB, ONICHIBATH CBOMCTBA

byHKINH

32

Iloka3eIBaTh CXE€MATHUYECKHU PacCIoJIOKCHUE HaA KOOpI[HHaTHOﬁ

IUIOCKOCTU TpapukoB (yHKUUN BUOA Y N3 , ¥ = |X| u onuchIBaTh

CBOMCTBA (DyHKIIMIA

33

Crpoutb U wu300paxkaTh CXEMaTUYECKU TpadUKu KBaIpPaTHUYHBIX
(yHKUMHA, ONUCHIBATh CBOMCTBA KBAJPaTUYHBIX (PYHKIUI MO HX

rpadukam

34

Pacnio3naBath kBagpaTuuHylo (GYHKIHIO 1O (GopMyIe, TPUBOIUTH
IpUMEpPbl KBAJPATUYHBIX (YHKIUNA M3 pealbHOW >KU3HU, (DU3UKH,
r€OMETPUU

Apudmernueckast 1 reoMeTprIecKas IpOrpeccuu

4.1

Pacrio3naBaTh apuMeTHYECKYyI0 U TEOMETPUUYECKYIO MPOTPECCHH
IIPU pa3HbIX coco0ax 3a1aHus

4.2

BbIMONHATS BBIYUCIICHHUS C MCHOJb30BaHUEM (QOPMYJ N-ro YieHa
apu(pMETUYECKON U TEOMETPUYECKON MpOrpeccuil, CyMMbl MEPBBIX
N YICHOB

4.3

I/I306pa)KaTB YJICHBI ITIOCJICA0BATCIIbHOCTH TOYKaMHU Ha KOOpI[I/IHaTHOI\/JI
IINIOCKOCTH

4.4

Pemate 3amgaun, cBsi3aHHBIE C YHCIOBBIMHU IOCJIEI0BATEIBLHOCTSIMH,
B TOM WYHCIE 3aJlayd U3 pealbHOM >KU3HU (C HCIOJIb30BAHUEM
KaJIbKYJISTOPa, IU(POBBIX TEXHOJIOTHN)

BeposATtHOCTh M cTaTUCTHKA

5.1

N3Bnekats u mnpeoOpa3oBbIBaTh WH(OpMAIHIO, TPEACTaBICHHYIO
B pPa3JIMYHBIX MCTOYHMKAX B BHUJE TaOJMI], auarpamm, rpadukos,
MPEACTaBIATh JaHHBIC B BUJE Ta0JIUII, TUarpaMm, rpadukoB




PaGouas mporpamma | Martemaruka. 5—9 kmaccel (6a30BbIii YPOBEHB)

5.2

Pemarsp 3aJa491 OpPraHrU30BaHHBIM Hepe60p0M BAPHUAHTOB, 4@ TAKIKC
C HUCITIOJIB30BaAHUEM KOM6I/IHaTOpHBIX IpaBrUJI U METOOOB

53

Hcnonb3oBaTh omucaTeNlbHbIE XapaKTEPUCTUKU JJII  MAacCHBOB
YUCJIOBBIX JAHHBIX, B TOM WYHCIE CpPEIHUE 3HAYCHUS U MEpHI
paccerBaHuUsl

54

HaxoauTe 4acToThl 3HaUYE€HUM W YaCTOTHI COOBITHSA, B TOM YHCIIC
MOJIB3YSICh Pe3yJIbTaTaMH IIPOBEJACHHBIX H3MEPCHHUHN M HAOIFOACHU

55

Haxonuth BepOsSTHOCTH CIIy4alHBIX COOBITHI B M3YYEHHBIX OMbBITAX,
B TOM YHUCJI€ B ONBITaAX C PAaBHOBO3MOXXHBIMU JJIEMEHTAPHBIMHU
COOBITUSIMU, B CEPHUSIX HUCIBITAHUNU IO TMEPBOr0 yclexa, B CEepUsX
vcnbplTaHui bepHyium

5.6

NmeTh mpencraBieHue O CllydyallHOM BEJIMYMHE W O PaclpeicsicHUU
BEPOSTHOCTEN

5.7

Hwmetp npencTaBieHre o 3aKOHE OOJIBIIMX YHCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIYyYaliHOM HW3MEHYMBOCTH M O POJIM 3aKOHA
OOJBIINX YUCEN B MPUPOJIC U 00IIECTBE

I'eomerpus

6.1

3HaTh TPUTOHOMETpUUYECKHE (DYHKIIMH OCTPHIX YTJIOB, HAXOIUTh C UX
MOMOIIBIO PA3JIMYHBIE JJIEMEHTHI TMPSIMOYTOJBHOTO TPEYTroJIbHUKA
(«perieHue MPSAMOYTOJIBHBIX TPEYTOJIBLHUKOB ). Haxoguts
(c TIOMOIIBIO KaNBKYJISITOpPA) IUIMHBI W YIJIBI JUJI HETAOIWYHBIX
3HAUCHHUU

6.2

[Tonwp3oBaThCs dhopmynamu MIPUBEJCHHUS 151 OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECCTBOM JJII HAXOXKJICHUS COOTHOLICHUH
MEKJ1y TPUTOHOMETPUYECKUMHU BEITUYNHAMU

6.3

Hcnonb30BaTh TEOpEMBI CHUHYCOB M KOCHMHYCOB ISl HAaXOXJICHUS
Pa3JIMYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PEIIEHUE TPEYrOJIbHUKOBY),
IIPUMEHSATh UX IIPU PELIEHUU T€OMETPUYECKUX 3a/1a4

6.4

Bnagetes nmousAtusMH mpeoOpa3oBaHus MOJ00MS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX (uryp. Ilomp3oBaTbcsi cBolcTBaMU MOAOOHUS
POU3BOJIBHBIX (PUTYp, YMETh BBIUMCIATH JUIMHBI U HAaXOJUTh YIJIbI
y nono6ubIx ¢uryp. [IpumensTs cBoiicTBa M0100MS B PAKTHUECKUX
3ajayax. YMeThb MPUBOJUTH  MpUMEpPbl  MOAOOHBIX  (UTYp
B OKpY’KaroIlleM MUpe

6.5

[Tonb30oBaTeCst TEOpeMaMH O TPOM3BEICHHUH OTPE3KOB  XOP/,
0 TIPOM3BEACHNUHU OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHON
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6.6

[Tonmp3oBaTbCs  BEKTOpamu, NOHMMAaTb MX  T'€OMETPUUYECKUU
U (PU3NYECKUI CMBICI, IPUMEHATh UX B PEIICHUU T'€OMETPUUYECKUX
U (¢uznueckux 3anady. [IpUMEHATH CKaJsSIpHOE TMPOU3BEACHHE
BEKTOPOB JIJIs1 HAXOXKACHUS JUIMH U YTJIOB

6.7

ITonw30BaThCH MCTOJZOM KOOPAMHAT Ha IIOCKOCTH, IPHUMCHATH €TI0
B pCIICHUHU I'COMCTPHUYCCKHUX U ITPAKTUICCKUX 3aJ]a4

6.8

Binanerp NOHATHAMH  IIPaBUIBHOIO  MHOTIOYTOJIBHUKA,  JUIMHBI
OKPY>KHOCTH, IJIMHBI JYI'M OKPYKHOCTH W PaJUaHHOM MEphl yIua,
YMETh BBIUHCIATH IUIOIIAAbL Kpyra M ero 4acreil. I[IpumeHATs
IIOJIyYEHHBIC YMEHHUS B IPAKTUUECKUX 3a1adax

6.9

Haxoautb ocu uiu HeHTpbl CHMMETPUH (DPUTYpP, IPUMEHSTh IBUKEHUS
IJIOCKOCTH B MMPOCTENIINX CITyYasx

6.10

[IpumeHsATh TONyYeHHBIC 3HAHHWS HAa TPAKTUKE — CTPOUTH
MaTeMaTUYeCKUe MOJENU M 3334 peaNbHON KU3HU M MPOBOIUTH
COOTBETCTBYIOIIME  BBIUYMCICHHWS C  TNPUMEHEHHEM  MOA00HS
U TPUTOHOMETPUYECKUX (PYHKIUN (MOIB3YsACh, TJ€ HEOOXOIUMO,
KaJIbKYJIITOPOM)

HpOBepﬂeMLIe AJIEMEHTHBI COACPKAHUSA

Kon [IpoBepsieMblid TIEMEHT COAEPIKAHUS
1 Yucia u BIYUACIICHUSA
11 PanmonanpHbIC YnCTa, UPPANMOHATBHBIC YMCTIa, KOHEYHBIE M OECKOHEUHBIE
' JECATUYHBIC TPOOU
MHOXECTBO  JEWCTBUTENIBHBIX YHUCEN, JEUCTBUTEIBHBIE YHCIA Kak
12 OeCKOHEUHbIE ACCATUYHBIC IpoOU. B3auMHO OHO3HAYHOE COOTBETCTBHUE
) MEXJIY MHOXECTBOM JICMCTBUTEIBHBIX YHUCEN W KOOPAMHATHOW NPSMOM.
CpaBHEHUE NEHCTBUTENBHBIX YNACEI
1.3 Apudmernueckue NeUCTBU C IEHCTBUTEILHBIMU YHCIAMU
N3mepenus, nmpuOIMKeHUs, OLEHKU. Pa3zmepbl 0OBEKTOB OKPYKAIOIIETO
14 MHUpa, JUTUTENBHOCTh MPOIIECCOB B OKpyskaromiemM mupe. [Ipubnmxennoe
' 3HAUEHHWE BEJIUYHMHBI, TOYHOCTHh MpuOImKeHus. OKpyrieHue uwuced.
IIpukuaka v OLEHKa pe3yIbTaTOB BBIYMCIECHUN
2 YpaBHEHNs U HEPABEHCTBA
2.1 YpaBHEHHS ¢ OAHOM MTEPEMEHHOM
2.2 JIunenHoe ypaBHeHue. Perienre ypaBHEeHUM, CBOISIIIUXCS K JTMHEHHBIM
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23 KBagpaTHoe ypaBHeHUE. PellieHre ypaBHEHUHN, CBOJSAIIMXCS K KBaIPATHBIM
24 bukBanpatHoe ypaBHeHue. llpumepsl pemieHHss YpaBHEHUW TPETbEH
' Y YETBEPTOM CTEIEHEW Pa3JIOKEHUEM HAa MHOXKHUTEIN
2.5 Pemiennie npoOHO-pallMOHANIBHBIX YPaBHEHUH
2.6 Cucrembl ypaBHEHHUI
2.7 YpaBHEHUE C IByMs IEPEMEHHBIMH U €ro TpapuK
2.8 Pemienue cucreM AByX JIMHEWHBIX YPABHEHUN C IBYMs [IEPEMEHHBIMU
79 Peuienne cucrteM AByX ypaBHEHUMN, OAHO U3 KOTOPBIX JUHENHOE, a APYroe —
' BTOPOM CTENEHU
2.10 | I'paduyeckas uHTEpIpETAIHS CUCTEMBI YPaBHEHUH C ABYMS TIEPEMEHHBIMU
2.11 | PemeHue TEKCTOBBIX 3a/1a4 aJIreOpPaMvIeCcKUM CIIOCOOOM
2.12 | YucnoBble HEPABEHCTBA U UX CBOWCTBA
2.13 | Pemienue NMHENHBIX HEPABEHCTB C OJJTHOM NTEPEMEHHOMN
2.14 | PeuieHue cucTeM JIMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM
2.15 | KBagparHble HEpaBEHCTBA
716 ['padmyeckass uHTEpIIpeTallUsd HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS
' TIEPEMEHHBIMHU
3 OyHKIMU
31 KBagparnunas Qyskius, ee rpaguk u cpoiictBa. [lapabomna, KoopaAuHaTHI
' BEPIINHBI TapadO0JIbl, OCh CAMMETPHUH NapadoIIbl
3.2 I'paduxu bynkumii y = kx, y = kx + b u ux cBoiicrBa
k
33 I'paduku GyHkumii VY = _, y =X’ ¥ UX CBOMCTBA
X
34  |T'paduxu Gynkumit y = VX ,y = |x| u uX cBOMCTBa
4 YucioBble MOCIIEI0BATEIBHOCTH
Onpenenenue U crnocoObl 3aJaHUsl YHUCIOBBIX IOCJIEI0BATEIBLHOCTEM.
4.1 3amaHne TMOCIeNOBATEILHOCTH PEKYppeHTHOU (opmynoil u  (opmyoi
n-ro WwieHa
49 Apudmernueckas nporpeccusi. @opmysibl N-ro WwieHa apuPpmMeTudecKoin
' IIPOrPECCUM, CYMMBI IIEPBBIX N YJIECHOB
43 I'eomerpuueckas mporpeccusi. PopMyibl N-ro 4ji€Ha T'€OMETPUYECKOMN

IIPOTrPECCHH, CYMMBI IIEPBBIX N YJIEHOB
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N3o0pakeHne 4jieHOB apu(PpMETUUECKON M TCOMETPUYECKOH MPOTpPeCcCHid

4.4 TOYKaMU Ha KOOPJAMHATHOM TIJIOCKOCTU. JIMHEWHBIM M 3KCHOHCHIUAIbHBIN
poct
4.5 CnoxHbIE TPOLEHTHI
5 BeposTHOCTB U cTaTUCTHKA
[IpencraBnenne JaHHBIX B BUAEC TaONWI, JguarpamMM, Tpadukos,
5.1 WHTEpTIpeTalus JaHHbIX. UTeHWe H TOCTPOCHHE TaONWIl, IUarpamm,
rpauKoB IO peaabHbIM JTAHHBIM
52 [lepectanoBku U paxTOpHan
53 CoueTraHus ¥ YUCIIO COUYETAaHUM
54 Tpeyronbauk [lackans. Pemenue 3aiau ¢ uCnoabr30BaHUEM KOMOMHATOPUKH
55 ['eomerpuueckass BeposATHOCTh. CiydalHbI BBIOOP TOUKH U3 (QUTYpPHI
' Ha IUIOCKOCTH, U3 OTPE3KA U U3 JyTH OKPYKHOCTH
5.6 HcnbiTanne. Yenex u Heynaya. Cepust UICIIBITAHUM 0 MIEPBOTO ycrexa
57 Cepust ucnibitanuii bepaysiu. BeposTHOCTH COOBITHIT B C€pUM UCTIHITAHUIN
' bepnymiu
5.8 CnyyaiiHas BeJIMYMHA U pACIPEICSICHHE BEPOITHOCTEN
59 Marematnueckoe oxujanue u aucrnepcus. [Ipumepsl MmaremaTndeckoro
' O’KHMJIAHUS KaK TEOPETUYECKOIO CPETHETO 3HAYEHHUS BETUUNHBI
510 MaremaTuieckoe OXKHJIAaHUE U JUCIEPCUS CIyYallHOW BEJIMYMHBI «YUCIIO
' YCIIEXOB B CEpUH UCTIBITAHUIN bepHysum»
511 [Tonsitue o 3akoHe 60X YKceN. M3MepeHne BeposITHOCTEH ¢ ITOMOIIIBIO
' 4acToT. PoJib 1 3HaueHNEe 3aKOHA OOJIBIIIMX YHCEIT B PUPOC U OOIIECTBE
6 I'eomerpus
6.1 Cunyc, xocunyc, TaHreic yriaoB or 0 gmo 180°. OcHoBHOE
' TPUTOHOMETPUYECKOE TOKAECTBO. DOPMYJIbI MPUBEACHUA
Pemienue tpeyronbHUKoOB. TeopeMa KOCHMHYCOB M TEOpEMa CHUHYCOB.
6.2 Pemenne mpakTUYECKHX 3aad C MCHOJB30BAHHEM TEOPEMBI KOCHHYCOB
Y TEOPEMBI CUHYCOB
6.3 [IpeoOpazoBanue noaoous. [lomo6ue COOTBETCTBEHHBIX 2JIEMEHTOB
6.4 TeopemMa O IPOM3BEICHUM OTPE3KOB XOpPJ, TEOPEMBI O IMPOU3BEACHUU
' OTPE3KOB CEKYLIUX, TEOPEMA O KBAApaTe KacaTeIbHOU
6.5 Bektop, umHa  (MOIyJib) BEKTOpa, COHANPABICHHBIE  BEKTOPBI,

IMPOTUBOIIOJIOKHO HAIIPABJICHHBIC BCKTOPLI, KOJUIMHCAPHOCTH BCKTOPOB,
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PAaBCHCTBO BCKTOPOB, OIICpAllMHM HAJl BCKTOPAMMU. Paznoxxenue BCKTOpa
10 ABYM HCKOJUIMHCAPHBIM BEKTOPAM

KOOpIII/IHaTBI BCKTOpA. CKaJBIpHOG IMPOU3BCACHUC BCKTOPOB, IIPUMCHCHUC

6.6
JUTISl HAXOKJICHUS JIJIUH U YTJIOB
JlekapToBbl KOOpPAMHATHl HA IUIOCKOCTH. YpaBHEHUSA TMpsSMON U
6.7 OKPY>KHOCTH B KOOpJIMHATAX, MEPECCUCHUE OKPYNKHOCTEH U TPSIMBIX.
Metoa KoopAMHAT U €r0 IPUMEHEHUE
6.8 ITpaBuiIbHBIE MHOTOYTOJIBHUKH
6.9 Jnuna okpyxHOCTH. ['pajycHasi U paguaHHas Mepa yria, BBIYUCICHHUE JJIUH
' YT OKPY>KHOCTEH
6.10 |IInomanp kpyra, ceKTOpa, CErMEHTA
6.11 JIBKeHUs TUIOCKOCTH M BHYTPEHHHE CUMMETpUU GUryp (dIeMeHTapHbBIE

npeactasienus). [lapannensHeiii nepenoc. [loBopor




PaGouas mporpamma | Martemaruka. 5—9 kmaccel (6a30BbIii YPOBEHB)

MNEPEYEHD (KOJU®UKATOP) IPOBEPAEMbIX TPEGOBAHUI

K PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOM
INPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA U JIEMEHTOB
COILEPKAHUA ITO MATEMATHUKE

Jlnst mpoBeieHrsT OCHOBHOTO TOCYJIApPCTBEHHOTO AK3aMEHa Mo MaTeMaTuke (Jaiee
— OI'D mo MareMaTwke) HCIHONb3YeTCs IMepedeHb (KoaudukaTop) MNPOBEPSIEMBIX
TpeOOBaHMI K pe3yJbTaTaM OCBOCHUS OCHOBHOW 0OO0pa3oBaTEIbHOM MPOrPAMMBI
OCHOBHOTO 00111eT0 00pa30BaHUs U SJIEMEHTOB COJICPKAHUS.

IIpoBepsiembie Ha OI'D mo Marematuke TpeOGOBaHUS K Pe3yJbTATAM OCBOEHUS
OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

Kon [TpoBepsiembie TpeOOBaHMSI K IPEIMETHBIM PE3yJIbTaTaM OCBOSHUS
TIPOBEPSIEMOTO OCHOBHO¥ 00pa3oBaTeIbHON MPOTPaMMbI OCHOBHOTO OOIIIETO
TpeOoBaHUS oOpazoBanus Ha ocHoBe PI'OC
1 YMeHue ornepupoBaTh MOHATHSIMHU: MHOXKECTBO, ITOAMHOMKECTBO,

ornepalydyd HajJ MHOXXECTBAaMHU; YMEHHE OIEepUpOBAaTh IMOHATUIMMU:
rpad, cBs3HBIA Tpad, nepeBO, LHUKI, MPUMEHSTh WX TMPHU PEIICHUH
3aJa4; yMEHHE HCIOJb30BaTh rpauueckoe MpeCTaBICHUE
MHOXXECTB JJIi ONUCAHUSl PEAIbHBIX MPOLECCOB W SIBJICHUW, MPH
pEIIeHNH 3a/1a4 U3 IPYTUX YU4eOHBIX IPEIMETOB

2 YMeHue onepupoBaTh MOHATUAMU: ONPEACIICHUE, aKCUOMA, TEOpeMa,
JIOKa3aTeIbCTBO; YMEHHME paClO3HaBAaThb WCTUHHBIE M JIOXKHBIC
BBICKa3bIBaHUS, MPUBOJUTH MPUMEPbl U KOHTPIPHUMEPHI, CTPOUTH
BBICKa3bIBaHUS U OTPULIAHUS BBICKA3bIBAHUI

3 YMeHne ornepupoBaTh IMOHATUSMH: HATYypPajdbHOE YHUCIIO, MPOCTOE
U COCTABHOE YHUCIIO, JACIMMOCTh HATypaJbHBIX YHUCEJ, NPU3HAKHU
NENUMOCTH, LIEeJI0€ YHUCIO, MOAYJb YHKCIa, OOBIKHOBEHHAs JIpOoOb
U JIeCSITUYHAs IpoOb, CTAHIAPTHBIN BUJI YHUCIIA, PAIMOHAIEHOE YHCIIO,
UPPALMOHATBHOE YHUCIIO, apu(PMETUYCCKUN KBAJAPATHBI KOPCHB;
YMEHHUE  BBINOJHATH  JECUCTBHS  C  YWCIAMHU, CpPABHUBATH
U YNOpAIOYMBATH YHWCIA, NPEACTABIATh YUCIAa HAa KOOPIAWHATHOU
IPSMOM, OKPYIVISATh YHCIA; YMEHHUE JeJlaThb IPUKUIAKY M OLEHKY
pe3yJibTaTa BEIYUCICHUN

4 YMeHue onepupoBaTh NOHATHUAMH: CTEIEHb C LENBIM IOKA3aTeleM,
apu(pMETHIECKUN KBaJPAaTHBI KOPEHb, MHOTOWICH, anreOpandeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOpPHEM HATypajbHOW CTETCHU
Oonbllle €AMHMIIBI; YMEHHE BBITIONHATH pacdeTbl 1Mo (Gopmyiam,




PaGouas mporpamma | Martemaruka. 5—9 kmaccel (6a30BbIii YPOBEHB)

npeoOpa3oBaHusl  UENbIX, JIPOOHO-PAIlMOHANBHBIX  BBIPAKEHUUN
U BBIPAXXEHUW C KOPHSIMU, Pa30KEeHUE MHOIOYJIEHA HA MHOXUTEIH,
B TOM YHCIE€ C HCHOJIb30BaHHEM (OPMYJI Pa3HOCTH KBAJPaTOB
U KBaJ[paTa CyMMBbI U pa3HOCTH

YMeHue onepupoBaTh MOHATUSMHU: YMCIOBOE PABEHCTBO, YPABHECHUE
C OIHOM TIIEPEMEHHOM, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO
C IEPEMEHHOW; YMEHHUE PEIIaTh JUHEWHBIE U KBAIPATHBIE YPAaBHEHUS,
JTPOOHO-paIMOHATIBHBIE YPABHEHUSI C OJHON MEPEMEHHOM, CHUCTEMBI
JBYX JIMHEUHBIX YPABHECHUH, JTUHEUHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE U JIPOOHO-pallMOHATIbHBICE HEPABEHCTBA C  OJHOU
MIEPEMEHHOM, B TOM YHCJIE TPU PELICHUM 3a7a4 U3 APYTUX NMPEIMETOB
U IIPAKTUYECKUX 3a7ad; YMEHHUE UCIIOJIb30BATh KOOPAMHATHYIO
NpsIMYI0 ¥ KOOPJIMHATHYIO TUIOCKOCTH JJII M300PaKEHUS PEIICHUMA
YPaBHEHU, HEPABEHCTB  CUCTEM

YMmenue onepupoBaTh NOHATUAMU: QyHKIUSA, TpaduK QPyHKINU, HYITU
byHKIHIH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXYTKU
BO3pacTaHus, yObIBaHUS, HaWOOJbIIEE M HAaUMEHbIIEe 3HAUYCHHS
byHKIMIH; yMEHHE OIEepUPOBAThH MOHSITUSIMHU: npsiMast
NPONOPIMOHATBPHOCTh,  JIMHEWHas  (QyHKOMsS,  KBaJpaTUyHas
¢byHkuusa, oOpaTHas MPONOPIUOHAIBLHOCTh, Mapaboiia, TUnepooia;
yMEHUE CTpouth Trpaduku (YHKIHMA, WCHOIB30BaTh TpaduKu
JUIA ~ OMpEeAENiEHUS  CBOWCTB  TPOIECCOB U 3aBUCUMOCTEH,
JUIA peIleHusl 3a]ad W3 JIPYTUX y4eOHBIX TPEIMETOB U PeallbHOM
KU3HHM;, YMEHHE BBIpAXaTh (OPMYJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU

YmMenue ONEPUPOBATH MTOHATHSIMMU: IIOCJIEA0BATEIBHOCTD,
apupmeTnyeckas UM  T€OMETpUYECKas  MPOTPEeCcCUU;  YMEHHE
UCIOJIb30BaTh CBOICTBA IOCIEA0BATENBHOCTEN, (OPMYJIBI CYMMBI
U 00IIero 4jeHa MpH pelieHuy 3a4ad, B TOM YHUCIe 3a7a4 U3 JIPYrux
y4€OHBIX PEAMETOB U PEATbHOM KU3HU

YMeHnue pemarh 3aJa4d pa3HbIX TUIOB (B TOM YKCIIE HA MPOLEHTHI,
JOJIM W 4YacTH, JABUXKEHUE, padOTy, IIEHy TOBApPOB U CTOMMOCTH
MOKYIIOK ¥ YCJIYT, HAJIOTH, 3aJa4¥ U3 00JIaCTH yIpaBIeHUS TUYHBIMHU
U ceMeilHbIMM (UHAHCAMH);, YMEHHE COCTaBIIATh BBIPAKCHHUS,
YPaBHEHHUs, HEPABEHCTBA M CHCTEMBI MO YCJIOBUIO 3aJayHu,
UCCJIeIOBATh MOJYYEHHOE PEUIEHUE U OLICHUBATh MPaBIONOI00HOCTh
IIOJIy4YE€HHBIX PE3YJIbTATOB

YMeHnue onepupoBath NOHATHAMU: PUTypa, TOUKa, OTPE3OK, NMpsMas,
Jyd, JIOMaHasl, yroji, MHOTOYTOJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
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U PaBHOCTOPOHHHUI TpPEyroJbHUKH, MPSIMOYTOJIbHBIN TPEYrojbHHUK,
MeanaHa, OMCCEKTPHCa U BBICOTA TPEYrOJIbHUKA, YEThIPEXYTrOJIbHHUK,
napajiesiorpaMM, poMO, MPsSMOYrOJbHUK, KBajpar, Tpareuus;
OKPY>KHOCTb, KPYT, KacaTelbHasi; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢urypamu; ymMeHue pemarh 3ajadd, B TOM YHUCJE U3 MOBCEIHEBHOM
KU3HH, HA HAXOXKICHUE T'€OMETPUYECKUX BEJIMYUH C NPHUMEHEHUEM
U3YYEHHBIX CBOMCTB (huryp u (pakToB

10

YMeHne omnepupoBaTh TMOHSATHSAMHU: PaBEHCTBO (UTYpP, PaBEHCTBO
TPEYTrOJAbHUKOB; MapaJljIeIbHOCTh U MEPHEHAMKYJISIPHOCTh MPSAMBIX,
yrojl MEXAYy MpsIMBbIMU, TEPICHIUKYIAP, HAKIOHHAS, MPOCKIH,
nonobue  ¢uryp,  NOJOOHBIE  TPEYrOJIBHUKH,  CUMMETPHS
OTHOCUTEIFHO TOYKH W  TPSAMOH; YMEHHE  paclio3HaBaTh
PaBEHCTBO, CHMMETPUIO U TMoa00ue Guryp, MmapamieTbHOCTh U
NEePIECHANKYISIPHOCTh MPSIMBIX B OKPY>KAIOIIEM MHPE

11

YMeHne onepupoBaTh MOHATUSMH: JUIMHA, PACCTOSIHHUE, YIOJI
(Benu4MHA yTIJia, CHHYC M KOCHHYC YTja TPEyrojbHHUKa), TUIOMIA/b;
YMEHHE OIIEHUBATh Pa3Mephl IPEAMETOB U OOBEKTOB B OKPYIKAIOIIEM
MHpE; YMEHHE TMPUMEHATH (GOPMYIIBI IEepUMETpa U  ILIOIIAgN
MHOT'OYTOJIbHUKOB, JIJIMHBI OKPY>KHOCTH M IUIOIIAIU Kpyra, oobema
MPSIMOYTOJILHOTO Tapajulesienuneaa; YMEHUE MPUMEHATh IPU3HAKU
PaBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJbHUKA,
TEOpEMY [Mudaropa, TPUTOHOMETPUUECKUE COOTHOIICHHUS
JUIS. BBIYMCIIEHUS JJIUH, PACCTOSHUM, TIII0IAIEeN

12

YMeHue wu300paxkaTh IUIOCKME (UIypsl M HUX KOMOHWHAIIMH,
IPOCTPAaHCTBEHHbIE (UIYpbl OT pPYKH, C TOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB M DJIGKTPOHHBIX  CPEACTB MO  TEKCTOBOMY
WIM CUMBOJIBHOMY OIHCAHMIO

13

YMeHHe OnepupoBaTb MOHATUSMM: NPSIMOYTOJbHasg CHCTEMA
KOOpPAWHAT; KOOpPAWHATBHI TOYKH, BEKTOp, CyMMa BEKTOPOB,
IIPOM3BEICHUE BEKTOpPAa Ha 4YHUCJIO, CKaJIApHOE IPOU3BEICHUE
BEKTOPOB; yYMEHHE MWCIOJIb30BaThb BEKTOPBl W  KOOPJAMHATHI
JUISl TIPEJICTABJICHUS JAHHBIX W PELICHHs 3aJad, B TOM YHUCJIE W3
JAPYTUX YYEOHBIX IPEIMETOB U PEAIbHOM KU3HU

14

YMeHue omnepupoBaTh MOHATHSIMH: CTOJIOMKOBBIE U KpPYTOBBIE
auarpamMmbl, TaOnuibl, cpeaHee apudMeTHUEecKoe, MeauaHa,
HauOoJbIIee U HAaMMEHbIIEE 3HAYEHUs, pa3Max 4YHUCIOBOr0 Habopa;
yMEHUE W3BJEKaTh, HMHTEPIPETUPOBATH U  MPEeoOpPa30OBBIBATH
uHpOpMAIMIO, TMPEACTABICHHYI0O B TaOJMIlaX M Ha Jguarpammax,
OTpaXKaloLyl0 CBOWCTBA M XapaKTEPUCTUKU PEANbHBIX IMPOLECCOB




PaGouas mporpamma | Martemaruka. 5—9 kmaccel (6a30BbIii YPOBEHB)

U SBJICHUM; YMEHHE pPAClO3HAaBAThb W3MEHYUBBIC  BEIIMYUHBI
B OKPYXKAIOIIEM MUPE

15

YMeHue onepupoBaTh MOHSATHUSMU: CIyYaWHBIM OMBIT (CIydalHbBIN
OKCIIEPUMEHT), DJJIEMEHTAPHOE COOBITHE (DJIEMEHTApHBIA HCXOM)
CIIy4ailHOTO OIbITa, CIy4ailHO€ COOBITHE, BEPOSTHOCTH COOBITHUS;
yMEHUE HaXOAUTh BEPOATHOCTH CIIyYalHBIX COOBITHM B ONBITaX
C PaBHOBO3MOKHBIMH DJIEMEHTAPHBIMH COOBITHSIMHU; YMEHHUE peIiaTh
3a/layd METOJOM OPraHW30BaHHOrO nepedopa M C UCHOJIb30BAaHUEM
npaBuUjia YMHOXXEHUS, YMEHHE OIICHHWBATh BEPOSITHOCTH PeaIbHBIX
COOBITUI M SBIICHUN, MOHUMATh POJIb TMPAKTHUUYECKH JTOCTOBEPHBIX
U MaJIOBEPOATHBIX COOBITHI B OKpPYXKAlOIIEM MHpPE U B IKU3HH,
3HAKOMCTBO C TMIOHATHEM HE3aBHUCUMBIX COOBITUM;, 3HAKOMCTBO
C 3aKOHOM OOJIBIINX YUCEN U €T0 POJIbI0 B MACCOBBIX SIBJICHUSIX

16

YMeHue BbIOMpATh MOIXOIANINN W3YYCHHBIA METOH Uil PEIICHUS
3a7a4d, NPUBOJAUTH MPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEU
B MPUPO/JIE€ U )KU3HU, PACIIO3HABATH MPOSIBICHUE 3aKOHOB MAaT€MaTUKHU
B HCKYCCTBE, OIIUCHIBATH OTIECIbHBIC BBIIAIOIIMECS PE3YJIbTATHI,
MOJIyYEHHBIE B XOJI€ Pa3BUTHUSI MATEMATHKH KAK HAYKH, NPUBOJUTH
NpUMEPbl  MATEMAaTHYECKUX  OTKPBITUM W WX aBTOPOB B
OTEYECTBEHHOW Y BCEMUPHON HCTOPUH

IlepedeHsb 3J1eMeHTOB coepkaHus, mpoBepseMbix Ha OI'D mo maTemaTuke

Kon [IpoBepsieMblIid DJIEMEHT COAEPIKAHUS
1 Yucia 1 BEIYNCICHUS
1.1 HatypanpHble u nensle yncna. [Ipu3sHaku 1enMMOCTH HEIbIX YHCET
1.2 OOBIKHOBEHHBIE M  JECSATHYHBIE JpOOM, MPOLUEHThl, OECKOHEUYHBIE
MIePUONYECKUEC IpoOH
1.3 Panmonanpupie ymucna. Apudmernyeckue onepanuu C parnuoHaIbHBIMU
quciiaMu
1.4 JleiicTBuTENbHBIE YMCHA. ApU(METUYECKHE ONIEPAIIH C IEUCTBUTEIbHBIMU
quciiaMu
1.5 [IpubnuKeHHbIe BBIYUCICHUS, TPABUIA OKPYTJIEHUS, MPUKUJIKA U OLIEHKA
pe3yJibTaTa BEIYUCIEHUN
2 AnreOpanueckue BbIpaXKEHUS
2.1 BykBeHHbIE BbIpakeHUs (BBIPAXKEHUS C IEPEMEHHBIMU )
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2.2 Crenienb ¢ 1ensiM nokazarenaeM. CTeneHb ¢ paloOHAIbHBIM MTOKa3aTelIeM.
CBolicTBa CTENEHU
23 MHorouseHsl
24 Anrebpanueckas ApoOb
2.5 ApudmeTndeckuii KOPEHb HaTypaJlbHOU CTEIICHH. JevictBus
C apu(PMETHYECKUMU KOPHSIMHU HATYpaJbHOUN CTETIEHH
3 VYpaBHEeHUS 1 HEPABEHCTBA
3.1 Lenbie u apoOHO-panMoHaNbHble YpaBHEHUs. CHUCTEMBbl U COBOKYITHOCTH
YpaBHEHUH
32 Lenbie u qpoOHO-panmoHalIbHbIE HEpaBeHCTBA. CHCTEMBbI U COBOKYITHOCTHU
HEPABEHCTB
33 Perienne TeKCTOBRIX 337124
4 YucioBble NOCIEI0BATEIIBHOCTH
4.1 ITocnenoBaTeIbHOCTH, CITOCOOBI 3aJaHUs TTOCICA0BATEILHOCTEN
4.2 Apudmernueckass U reoMerpuueckas nporpeccuu. Popmyna CIOXKHBIX
IIPOLIEHTOB
5 OyHKIUU
5.1. | ®yHknusa, cnocoObl 3amanus (Qynkuuu. [paduk  Pyskumm. OO6macTh
ONpENEeNeHUs] M MHOXECTBO 3HaueHud ¢ynkuuu. Hymu  QyHknum.
[IpomexxyTkH 3HAKOMOCTOAHCTBA. [[pOMEXKYTKH MOHOTOHHOCTH (PYHKIUH.
Makcumymbl ¥ MUHUMYMbI (yHKIuu. HawnOonbliee W HauMeHblIee
3HaueHHEe (DYHKIMH HA POMEXKYTKE
6 KoopaunaTel Ha IpsIMOM M TNIOCKOCTH
6.1 KoopaunaTtHas npsamas
6.2 JlexapToBBI KOOPAMHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuyeckue GUrypsl U UX CBOWCTBA
7.2 TpeyroapHuK
7.3 MHOroyronsHuKH
7.4 OKpy»XHOCTb U KpyT
7.5 N3mepenne reoMeTpu4eCcKux BEJINYUH
7.6 BekTopbl Ha MIIOCKOCTH
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8 BeposiTHOCTH M cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositTHOCTB
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 ['pader
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