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OdenepanvHas pabovas mporpamMma 1o ydeOHOMY mpenmery «MaTtemaTukay
(yrnyOnénHblii ypoBeHb) (IpeameTHas obacth «MaremaTuka u nHpopMaTHka») (nanee
COOTBETCTBEHHO — MTPOrpaMMa 10 MaTeMaTHKe, MaTeMAaTHKa) BKIIFOUAET MOSICHUTEIIbHY IO
3aMHCKy, COAEpXKaHUE OOy4YeHUs, IUIAHUPYEMbIe Pe3ylbTaThl OCBOCHUSI TPOTPAMMBI
110 MaTeMaTHKe, TEeMaTHIECKOE TIJIAHUPOBAHHE.

IHHOACHUTEJIBHASA 3AIITMCKA

[Iporpamma o MmaTemMaTuke yriryOoJEHHOTO YpOBHS It oOydaromuxcs 8—9 kimaccos
pa3pabotana Ha ocHoBe ®I'OC OOO. B mporpamme mo mMareMaTuKe YUYTCHbI UJEU U
MOJIOKEHUS! KOHLICTIIIMM Pa3BUTUA MaTeMmaTudeckoro oOpaszoBanusi B Poccuiickoi
denepanum.

[IpeameToM MaTeMaTUKH SABISIOTCS (PyHIaMEHTaIbHbIE CTPYKTYPhI HAILIETO MUpa —
IPOCTPAHCTBEHHbIE (OPMBI U KOJWYECTBEHHbIE OTHOLIEHUS (OT MPOCTEHINHUX,
YCBaMBAEMbIX B HEMOCPEICTBEHHOM OIbITE, JO AOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX
JUTSL pa3BUTHS HAYYHBIX U MPUKIAAHBIX UAei). Maremaruueckue 3HaHus 00eCeYnBaOT
NOHMMAaHWE NPUHLMUIIOB YCTPONCTBA M HCIIOJIb30BAHUSA COBPEMEHHOM TEXHHKH,
BOCIIPUSITUE W MHTEPIPETAIUI0 COLMAIBbHOM, HSKOHOMHUYECKOH, MOJIUTUYECKON
uH(popMaIuu, Na0T BO3MOXKHOCThH BBIMOJHATH PACYETHl U COCTABISTH AJITOPUTMBI,
HAXOJUTb U MPUMEHSATH (DOPMYIIbI, BIAJAE€Th NPAKTUYECKUMU MPUEMAMU FTEOMETPHUUECKUX
U3MEPEeHU M TMOCTPOEHUM, YNUTaTh MH(POPMAIIMIO, MPEACTABICHHYIO B BHUAE TaOJIHIL,
auarpaMM U TpadUKOB, JKUTh B YCJIOBHUSX HEONPENEIEHHOCTH U TOHHUMATh
BEPOSTHOCTHBIN XapaKTep CAyUYalHbIX COOBITHIA.

N3yuenune maremaTvkd QoOpMUpYET y OOydaloIIMXCSd MaTEeMaTUYECKUW CTHUIIb
MBIIUICHUS, TPOSBIISIOIIUICS B ONPEAeNEHHBIX YMCTBEHHBIX HaBbIkax. OOyuatoniuecs
OCBaMBAIOT TakWe MPUEMBI W METOAbl MBILIUICHUS, KaK WHAYKIUS U JEIyKUHUS,
0000111eHNe U KOHKPETU3allus, aHaJu3 U CUHTE3, KiIacCUpUKalusi U CUCTeMaTH3allus,
abctparupoBanue u aHanorus. OObEKThl MATEMATUYECKIX YMO3AKIIIOUEHUH, TpaBUIa UX
KOHCTPYUPOBAHUS PACKPHIBAIOT MEXaHU3M JIOTHUECKUX MOCTPOEHHH, CIHOCOOCTBYIOT
BbIpa0OTKe yMeHHusi (HOpMyIHpoBaTh, OOOCHOBBIBATh M JIOKa3bIBaTh CYKIEHUS, TEM
CaMbIM pPa3BHUBAIOT JIOTUYECKOE MbIlIUIeHHE. V3ydyeHne maTeMaTHKu oOecreyrBaeT
dbopMUpOBaHUE aNTOPUTMUYECKOM  KOMIIOHEHTHl  MBIIUIEHUS W BOCHUTAHHE
YMEHHM NeHCTBOBaTh IO 33JaHHBIM aJTOPUTMaM, COBEPIIEHCTBOBATh W3BECTHBIC
U KOHCTpYMpOBaTb HOBbIe. B mponecce pemieHuss 3amad — OCHOBOM y4eOHOM
JESTEIbBHOCTH HAa YpPOKax MaTeMaTHKH — pa3BHBAIOTCS TBOpUYECKas M MPUKIIATHAsS
CTOPOHBI MBIIIICHHUS.

OOyueHnue maTeMaTuke JaET BO3MOXKHOCTh Pa3BUBATH Y OOYYaIOIIUXCS TOUYHYIO,
parMoHAIbHYI0 U WH(GOPMATHBHYIO pedb, YMEHHUE OTOMpaTh HauOOJIee IMOIXOJSIINE
S3BIKOBBIE, CUMBOJIMYECKUE, TI'paQUUECKUe CpeAcTBa JIA BBIPAKEHUS CYXKICHUU U
HATJISIHOTO UX MPEICTaBICHHUS.

[Ipy u3yyeHUM MaTeMaTHKU OCYIIECTBISIETCA OO0Ilee 3HAKOMCTBO C METOJIaMHU
MO3HAHUS JIEUCTBUTEIBLHOCTH, MPEACTABICHUSIMU O MPEAMETE U METOAaX MAaTeMaTHKH,
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WX OTIIMYMH OT METOJIOB IPYTHUX €CTECTBEHHBIX U TYMAaHUTAPHBIX HAYK, 00 0COOCHHOCTIX
MIPUMEHEHUSI MAaTEMATUKH JIJIS1 PELIEHUS HAYYHBIX U MPUKJIaJAHbIX 3a4a4.

Marematuueckoe oOpazoBanue B Poccuiickoii denepanuu MaTeMaTHYeCKOE
oOpa3oBaHue JOJKHO pellaTh, B YacTHOCTH 3aJlayd  OOECHEYEeHHUs CTpaHbl
BBIITYCKHUKAMU, MaTeEMaTUYECKasi OJArOTOBKA KOTOPBIX JOCTATOYHA JJIsl MPOJOJKEHHUS
00pa3oBaHMs B Pa3MYHBIX HAMPABICHUAX, BKIIOYAs MAaTEMaTUYECKUE MCCIEIOBAHUA,
paboty B cdepe nHHOPMALMOHHBIX TEXHOJOTHH, MPENoJaBaHuE MaTEeMAaTUKH, C OJHOU
CTOPOHBI, U IPUMEHEHHE MATEMATUKH B IPYTUX HAYKax, B HH)KEHEPHO-TEXHOJIOTHYECKOM
U couuanbHOil cdepe ¢ apyroil croponbl. g oOecrnieueHUs AOCTUKEHUS
COOTBETCTBYIOILIEH ATHUM 3ajJadyaM MaTeMaTH4YeCKOW MOATOTOBKH  OOYyYarouxcs,
IUIs yIOBIETBOPEHUS HX 3alpOCOB M BO3MOYKHOCTEW MpEIHAa3HAY€Ha IporpaMmma
yrayOn€HHOrO u3ydeHuss mareMmatuku. [Iporpamma mo mMareMaTuke yriayOIEHHOTO
YPOBHS Aa€T BO3MOXKHOCTh PACIIMPUTH U YTIYOUTh KPYT U3yYaeMBbIX BOIIPOCOB, CO3/1aTh
OoJiee 1eJI0CTHOE MPECTABIECHUE O CUCTEME MATeMAaTHUEeCKUX 3HaHUH, CPOPMUPOBATH
0osiee yCTOWYMBBIE U OCO3HAHHBIE YMEHUS.

[IpuoputeTHpIMH LETSIMU OOy4yeHUs MareMaTthke B 8—9 Kiaccax SBISIOTCS:
(GbopMHUpOBaHUE LEHTPAIbHBIX MATEMATHYECKUX MOHSITHH (YMCII0, BEJIMYUHA,
reoMeTpuyeckas ¢Gurypa, nepeMeHHasi, BEpPOSITHOCTh, (PDYHKITHS), 00ECIeUUBAIOIINX
IPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUYECKOTO 00pa30BaHUs 00yUYaIOIINXCS;

nojiBe/icHue OOydJaroluXxcsi Ha JOCTYIIHOM JUIsi HHX YpPOBHE K OCO3HaHHUIO
B3aMMOCBSI3M MaTEMaTUKHA U OKPY’KAIOIIEro MUpa, IOHUMAaHWE MAaTEMATUKU KaK 4acTh
o011eil KyIbTyphl YEIIOBEUECTBA,

pa3BUTHE MHTEIUIEKTYalbHBIX W TBOPUYECKUX CIIOCOOHOCTEH 0O0ywaromuxcs,
MO3HABATEJIbHOM aKTUBHOCTH, HUCCIIEIOBATEIbCKUX YMEHHM, KPUTUYHOCTH MBIIUICHHUS,
MHTEpeca K U3YYEHHUIO MaTEMAaTHKH;

dbopmupoBaHre (QPYHKIUMOHAIBHOW MaTEeMaTUYECKOW TPAMOTHOCTH: YMEHUS
pacro3HaBaTh MPOSBICHUS MATEMaTUYECKUX MOHATHUN, OOBEKTOB M 3aKOHOMEPHOCTEH
B pEaNbHBbIX >KMU3HEHHBIX CUTYyallUsIX M MPU WU3YYEHUU JIPYTUX Yy4eOHBIX MPEIMETOB,
NPOSIBJIICHHS] 3aBUCHUMOCTEH W 3aKOHOMEpPHOCTEH, (QOopMylHpoBaTh HUX Ha SA3bIKE
MaTeMaTUKH U CO3/1aBaTh MaTEeMaTUYECKUE MOJICNU, MPUMEHSITh OCBOCHHBIN
MaTeMaTUYECKUl anmapaT i pElEHUs PaKTUKO-OPHUEHTUPOBAHHBIX — 3a7ady,
MHTEPIPETUPOBATH U OLICHUBATH MMOJYYEHHBIE PE3YJIbTATHI.

OcCHOBHbIE JTMHUHU COJICPKAHUS IPOrpaMMBbI 0 MateMaThke B 8—9 kiaccax: «Hucna
U BBIUMCIEHUS», «Anredpa» («AnreOpanyeckue BbIPAKEHUS», «YPaBHEHUS U
HEPaBEHCTBA»), «DyHkmny», «I'eomerpus («I'eomerpuueckue GUrypsl U UX CBONCTBAY,
«3MepeHue TeoMETPUYECKUX BETUYUH»), «BeposiTHOCTb M CTaTHCTHKa». JlaHHbIE
JIMHUH Pa3BUBAIOTCS MapaIeNbHO, KaX/1as B COOTBETCTBUHU C COOCTBEHHOI MPUPOION U
TpaJAMLMsIMHU, OJIHAKO HE HE3aBUCUMO OJHAa OT JpYyroid, a B TECHOM KOHTAaKTe
Y B3aUMOJICHCTBUHU.

Copep:xaHue MporpaMMbl MO MaTeMaTUKe, paclpeAesiEéHHOE M0 rojaM o0ydyeHus,
CTPYKTYPUPOBAHO TakKUM 00pa3oM, 4TOObl KO BCEM OCHOBHBIM, MPUHIUNHUAIBHBIM
BOIIpocaM oOyyaroluecs oOpalaiuch HEOJHOKPATHO, YTOObI OBJIAJICHUE



MaTeMaTUYECKUMU TOHSITUSMH U HaBbIKAMHM OCYIIECTBISJIOCH MOCIEI0BATEIbHO H
MOCTyHaTeIbHO, C COOJIIOJIEHHEM TIPUHIIMIIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIOYAJIUCh B OOIIYIO CHCTEMY MaTE€MaTUYECKUX TMPEACTABICHUN O0O0ydarommxcs,
pacmmpsist ¥ yriryossis €€, o0pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OO0 MaremaTuka SBISETCS 0053aTEIbHBIM MPEIMETOM
Ha YPOBHE OCHOBHOTO OO0IIEero 0oOpa3oBaHUS U HM3ydaeTcss Ha YIIIyOJEHHOM ypOBHE
B paMKax CIEAYIOIUX y4eOHBIX KypcoB: «AnrebOpa», «['eomerpus», «BepoarHocTs u
CTaTUCTHUKAY.

OO6m1ee 4nco 9acoB, PEKOMEHIOBAHHBIX U1 M3YUEHUSI MaTeMaTHKH, — 544 daca:B
8 kiacce — 272 4daca (8 yacoB B Hefento),B 9 kitacce — 272 4yaca (8 4acoB B HEJIEIIIO).



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOTI'O OBIHIEI'O OBPA30OBAHUA

M3ydyeHne mMaTeMaTHKU Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs HAIpPaBIEHO
Ha JOCTHKEHHE OOYyYaIOIUMUCS JUYHOCTHBIX, METANpPEAMETHBIX M MPEIMETHBIX
o0pa3oBaTeNbHbIX Pe3yIbTATOB OCBOCHUS yUeOHOTO MpeIMETa.

JIMYHOCTHBIE PE3YJIBTATBI

1) maTpuoTHYecKOe BOCIMTAHHE:

IPOSIBJICHUEM HMHTEpeca K MPOIIJIOMY M HACTOSILEMY POCCHUICKOM MaTeMAaTHKH,
LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM POCCHUMCKUX MATEMAaTHKOB U POCCUMCKON
MaTeMaTHYeCKON MIKOJIbI, K HCIOJb30BAaHUIO STUX JOCTIDKEHUU B JPYTUX HayKax U
NPUKIATHBIX cepax;

2) rpaxkIaHCcKoOe M AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00sI3aHHOCTEN IpayKAaHWHA U pean3alii ero mnpas,
IOpPEJICTaBICHUEM O MaTeMAaTUYECKUX OCHOBaX (DYHKIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYP, SIBJICHHM, MPOLIEAYpP IPasKIaHCKOTO 00111ecTBa (HapuMep, BEIOOPHI, OMIPOCHI),
TOTOBHOCTBIO K OOCYXIEHUIO 3THYECKHX MpOOJIEM, CBS3aHHBIX C HNPaKTUYECKUM
IPUMEHEHUEM JOCTW)KCHMM HayKH, OCO3HAHMEM BaXHOCTH MOPAJIBHO-3TUYECKHUX
IIPUHLINAIIOB B IESTEIBHOCTH YYEHOTO;

3) TpyAoBOE BOCIIUTAHHUE:

YCTaHOBKOﬁ Ha AKTHUBHOC y4acCTHucC B PCIICHUHA IMPAKTUYCCKHUX 3aga4dy
MaTeMaTHYECKOH HaIpaBJICHHOCTH, OCO3HaHUEM BaXHOCTHU MaTEMAaTHUYECKOT'O
o0Opa3oBaHusl Ha MPOTSHKEHWH BCEM KU3HU U1 YCHEIIHOW NpodeccHOHaTbHON
ACATCIIBHOCTU MW PA3BUTHCM H€06XOI[I/IMBIX YMeHHﬁ, OCO3HaHHbBIM BbI60p0M u
MNOCTPOCHUCM HHI[HBHI[yaJIbHOI;'I TPACKTOPUU 06p330BaHI/I$I U XHW3HCHHLBIX IIJIAHOB
C y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYEeCKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOIMOHAIBPHOMY W JICTETHYECKOMY  BOCHIPHUSITHIO
MaTeMaTHYeCKHMX OOBEKTOB, 3ajau, pEIICHUuH, pacCyXJACHUH, YMEHUIO BHJICThH
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTALMEN B ACATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX NPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4UEJIOBEKa, NPUPOABI M OOIIEeCTBa,
NOHMMaHHUEM MAaTEMaTU4YEeCKOW HAyKU KakK c(pepbl UETOBEUECKOM JESATENbHOCTH, STAllOB
€€ pasBUTUSA M 3HAYMMOCTH [JIl PA3BUTUSA LMBWIM3ALMM, OBJAJCHHUEM SI3BIKOM
MaTeéMaTUKM W MAaTeMaTH4YeCKOW KyJIbTypOH KaK CpPEACTBOM IO3HAaHMS MMHPA,
OBJIAJICHUEM HABBIKAMU MCCJIEN0BATEIBCKON IEATEIbHOCTH;



6) puznueckoe BocnuTanue, popmMupoBaHHE KYJbTYPbI 310POBbS 1
IMOLHOHAIBLHOTO 0J1aronoy4ms:

TOTOBHOCTBHIO IPUMEHSATh MAaTEeMaTUYECKUE 3HAHUS B UHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 370pOBOro oOpasza XH3HH (30pOBOE MUTAHUE, COATTAHCHPOBAHHBIM PEXUM
3aHSATUH U OT/AbIXA, peryyspHas pusnueckas akTUBHOCTD), CPOPMHUPOBAHHOCTHIO HABBIKA
pediekcun, TpU3HAHHEM CBOEro MpaBa Ha OMMOKY M TaKOro K€ IpaBa JPyroro
4eJIOBEKa,

7) 3K0JI0THYECKOe BOCTIUTAHME:

OpUEHTaIlMel Ha TMPUMEHEHHWE MAaTeMaTHYECKUX 3HAHWUU IS pEIIeHUs 3aaad
B 00JIaCTH COXPAaHHOCTU OKPY’KaIOIIeH Cpebl, MJIaHUPOBAHUS MOCTYIKOB M OILICHKH UX
BO3MOXHBIX TIOCIICJICTBUUA JJII OKPYXKAIOMIEH Cpenbl, OCO3HAHWEM TJI00ATLHOTO
XapakTepa AKOJOTUUECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanTanus K U3MEHAOUUMCS YCJIOBUAM COLUMAIBLHOU M IPUPOIHON CPe/bl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUSIX HEONMPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Ye€pe3 NPaKTHUYECKYHO NESITENbHOCTh, B TOM YHUCJIE YMECHHE
YUUTBCS Y APYTHX JIOJEH, TpuoOpeTaTh B COBMECTHOM AEATEIbHOCTH HOBbIE 3HAHUS,
HAaBBIKM U KOMIIETEHLIUH U3 ONbITA IPYTHX;

HEOOXOUMOCTBIO B (POPMUPOBAHMU HOBBIX 3HAHUH, (OPMYIHPOBATh UMACH,
MOHSTHS, TUIOTE3bl 00 OOBEKTaxX U SBJICHMUSX, B TOM YHCIE paHee HE HM3BECTHBIX,
0CO3HaBaTh Ne(PUIMTH COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE
pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAallMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYAIINIO KaK BbI30B, TPEOYIOIINII KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMbIE PELICHUS
U JIeHCTBUsA, OPMYITUPOBATH U OLIEHUBATh PUCKU U MOCIEICTBUS, JOPMUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATHI

B pesynbraTe ocBOEHUS TPOrpaMMBbl 10 MaTEMAaTUKE HA YPOBHE OCHOBHOT'O OOIIIETO
obOpasoBanus y oOydaromierocsi OyayT cOpMHUpPOBaHBI METANPEIMETHBIE PE3yIbTaThl,
XapaKTePU3YIOIIUECS OBJIAJICHUEM YHHUBEPCAJIbHBIMU TIO3HABATEIILHBIMU JICHCTBUSMH,
YHUBEPCATbHBIMA  KOMMYHUKATUBHBIMH  JCHCTBHSMH W YHHUBEPCAIbHBIMHU
PETYJIATUBHBIMU JICUCTBUSIMH.

ITo3naBaTe/ibHbIE YHHBEPCAJIbHbIC Y4eOHbIE HeHCTBHS
ba3oBble JJoruueckue a1eicTBUS:

BBIBISITh M XapaKTEPU30BATh CYILIECTBEHHBIE MPU3HAKM MaTEMaTUYECKUX
00BEKTOB, TMOHATHMN, OTHOLICHUN MEXIY MOHITHSAMH, (POPMYJIHUPOBATH OINpeSCHUs
MOHSATUH, yCTaHABIHMBATH CYIICCTBEHHBIM TMPU3HAK KJIACCU(UKAIIMU, OCHOBAHUS
J71s1 0000IIEHUS U CPaBHEHUsI, KpUTEPUHU ITPOBOJMMOTO aHAJIN3A,

BOCIIPUHUMATh, (OPMYIHPOBATH U IPEOOPA30OBBIBATE CYXKIEHUS: YTBEPAUTEIbHbIE
¥ OTpULIaTeIbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE, YCIOBHEIE;



BBISBIISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U IIPOTHBOPEYMS
B (akTax, [NaHHBIX, HAONIONEHUSAX U YTBEPXKIACHHUIX, TNpepIaraTb KpPUTEPHH
JUISl BBISIBJIIEHUS 3aKOHOMEPHOCTEN U MIPOTUBOPEUU;

JIENaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U MHIYKTHBHBIX
YMO3aKJIFOUCHHUH, YMO3AKIOYEHUH 110 aHAJIOTUH;

pa30buparh JOKa3aTeNbCTBA MATEMAaTUYECKUX  YTBEPXKIEHUH (HpsAMbIE U
OT IPOTUBHOT0), TPOBOAUTH CAMOCTOSITETILHO JI0Ka3aTEeIbCTBA MATEMATUYECKUX (DAKTOB,
BBICTPAMBATh ApPryMEHTALMIO, IPUBOJUTH MPHUMEPbI M KOHTPIPUMEDPHI, NPUMEHSATH
METO]I MaTEMATUYECKON NHIYKIMH, 0OOCHOBBIBATH COOCTBEHHBIE PACCYXACHHUS;

BbIOMpaTh crioco0 perieHus y4eOHOH 3ajaun (CpaBHUBATh HECKOJIBKO BapUaHTOB
peleHus1, BEIOMpaTh HanboJee MOAXOIAUINI ¢ YUETOM CaMOCTOSITENIBHO BbIICIEHHBIX
KPUTEPHUEB).

Ba3oBhlIe nucciienoBarejabcKue AeCTBYA:

WCIIOJIh30BaTh BOIMPOCHI KAaK HCCICAOBATEIbCKAA HMHCTPYMEHT TO3HAHUS,
(bopMyIMpPOBaThH BOMIPOCHI, PUKCHUPYIOIIHE MPOTHBOPEUHUE, MPOOIEMY, CAMOCTOSITEIIEHO
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (pOpMHpOBATH TMIOTE3Y, ApTYMEHTHPOBATH CBOIO
TIO3UIINI0, MHCHHUE;

IPOBOJAUTH TI0O  CaMOCTOSITENIBHO  COCTABICHHOMY IUTAaHY  OKCIIEPUMEHT,
UCCIICIOBAaHUE IO YCTAaHOBIEHUIO OCOOCHHOCTEH MAaTeMaTH4ecKOro OOBEeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKY COOOi;

CaMOCTOSTENLHO (OPMYIHPOBATh OOOOIEHUST W BBIBOJABI IO PE3yJIbTaTaMm
IPOBENEHHOTO HAOIOIEHN S, UCCIIEAOBAHMS, YKCIIEPUMEHTA, OLICHUBAThH JOCTOBEPHOCTH
MIOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIIECHNU;

NPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TakKe BBIIBUTATH
MIPEANOIOKEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ unpopmanueii:

BBISIBJISIT ~ HEJIOCTATOYHOCTh W HM30BITOYHOCTh ~ MHGOpPMALMM,  JaHHBIX,
HEOOXOMMBIX JIJISl PEIICHHUS 3aa4H;

BBHIOMpPATh,  AHAU3UPOBATH, CHUCTEMATU3UPOBATH W  HHTEPIPETUPOBATH
uH(OPMAIMIO Pa3TUYHBIX BUAOB U (POPM Ipe/iCTaBlICHNUS;

BbIOMpaTh (hopMy npeacTaBiaeHUs] HHGOPMAIMU U WILTIOCTPUPOBATH pelIaeMble
3a/1auu CXxeMaMu, AuarpaMMaMu, THOUM rpaduKoi U uX KOMOMHALIMSIMU;

OIICHWBATh HAAEKHOCTh HWH(POpPMAIUK TIO KPUTEPUSIM, TMPEIIOKESHHBIM WA
c(hopMyITUPOBAaHHBIM CAMOCTOSTEIBHO.

KoMMyHMKaTHBHBIE YHUBeEpPCaJibHbIe yUeOHbIe 1elCTBHSL:

BOCIIPpUHUMATDL U (I)OpMYJ'II/IPOBaTB CyXKICHHUA B COOTBETCTBHM C YCIOBHAMU
n OCJIsIMHU 06H.[CHI/I$I, SICHO, TOYHO, I'PAMOTHO BbIPpA’KAaTh CBOXO TOYKY 3pCHHUA B YCTHBIX H
IMNCbMCHHBIX TCKCTAX, AaBAThb ITOSCHCHUS IO XOAYy PCHICHUA 3aladi, KOMMCHTHUPOBATH
IIOJIyYEHHBIN PE3yJIbTaT;



B XoAe OOCYXIeHHus 3aJaBaThb BONPOCHI MO CYIIECTBY OOCYXIaeMOil TEMBI,
npo0sieMbl, pelaeMoi 3a/1a4du, BHICKA3bIBAaTh HJIEW, HAllEJICHHbIC Ha MOUCK pPELICHHUS,
COTIOCTABIIATh CBOM CYXIEHUS C CYXIEHUSIMH JPYTHX YYaCTHUKOB JIMAJIOTa,
oOHapyXUBaTh Pa3IMYMe U CXOACTBO MO3UIINMA, B KOPPEKTHOU hopme HopMynupoBaTh
pa3HOIJIacHsl, CBOU BO3PAKEHUS,

NPENCTaBIATh PE3yJbTaThl pEIIEHUs 3aJaud, SKCIEPUMEHTa, HCCIeI0OBaHus,
POEKTa, CaMOCTOSITENIbHO BbIOMpPATh (opMaT BBICTYIUIEHUS C Y4E€TOM 3aaay
MPE3eHTAlUU U OCOOCHHOCTEN ayIuTOPHH;

MOHUMATh U UCIIOJI30BATh MPEUMYIIECTBA KOMAaHIHON U MHAUBUIYATBbHON pabOThI
OpU pelIeHUH Y4yeOHBIX MaTeMaTUYeCKMX 3a/lad, NPUHUMATh 1IeJIb COBMECTHOM
NeSATEIbHOCTH, TUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOW PabOThl, pacnpeneisTh BUIbI
paboT, AOoroBapuBaThCs, 0OCYKAAaTh MPOIIECC U Pe3yabTaT paboThl, 0000IIATF MHEHUS
HECKOJbKHX JIFOJEH;

y4acTBOBaTh B TPymmoBbIX (opmax padoTel (oOCykaeHus, OOMEH MHEHHH,
«MO3TOBBIE IITYPMbD» U MHBIC); BBIIOIHITH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH CBOH
JEUCTBUS C APYTMMU YJieHAMU KOMaH/Ibl, OIIEHUBATh Kaue€CTBO PE3yJIbTaTa U KaueCTBO
CBOEro BKJIaJa B OOIIMI Pe3ysbTaT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM y4aCTHUKAMU
B3aUMOJIENCTBUSL.

PeryasiTuBHble YHMBepCaJIbHbIE YUeOHbIe HeHCTBUSA
Camoopranusanmus:

BBISIBIIATh TPOOJIEMBI [T PEIICHUS B JKU3HEHHBIX W YYEOHBIX CHUTYaIMsX,
OPUEHTHUPOBATHCA B PA3IUYHBIX MOAXOAAaX MPUHATHUS pElIeHUN (MHIMBHUAYaTbHOE,
IPYIIIOBOE);

CaMOCTOSTENIbHO COCTAaBJSATh TUIAH, AITOPUTM PEIICHMs 3aJayd (WM €ro 4acTh),
BBIOMpATh CMOCOO pelleHUuss C YYETOM MMEIOIIUXCS PECYpCOB W COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBaTh U KOPPEKTHUPOBATh BapUAHThl PEIICHUN C y4ETOM
HOBOU MH(pOpMALIUU.

CaMOKOHTPOJIb:

BJaJIeTh CIOCO0aMHM CaMOIPOBEPKH, CAaMOKOHTPOJIA IIpolecca M pe3yibTara
peleHusl MaTeMaTUYecKon 3a7jauu, CAMOMOTHBAIIMU U peIIeKCHH;

NpeABUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTb NpU pEIIeHUH 33a7ayH,
BHOCHTbh KOPPEKTHUBBI B JIE€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HaWJEHHBIX
OIIMOOK, BBISIBICHHBIX TPYTHOCTEH;

OLICHHMBAaTh COOTBETCTBUE pe3yjibTaTa JCSATEIbHOCTH IIOCTABICHHON LIETH H
YCIOBUSIM, OOBACHATH MNPUYUHBI JTOCTHXKEHUS WM HEJOCTHKEHHUS LETH, HaXOAWUTh
OIIMOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMOIMOHAJIBLHLIH HHTEJIEKT:
BBIPAKATh AMOIMHU MPU M3YYCHUH MAaTEMaTUYECKHX OOBEKTOB M (PAKTOB, /1aBaTh
AMOIIMOHAJILHYIO OLICHKY PEIIeHUS 3aa4H.
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IIpenmeTHble pe3yJbTaThl OCBOCHUS MPOTPAMMBbI IO MaTEMAaTHKE YTriyOIEHHOTO
YPOBHSI TPENCTaBICHBI MO TrojaM OOYy4YeHHs] B CIEAYIOIIUX pa3ieiax MporpaMMbl
0 MaTeMaTHKEe B paMKaX OTJENbHBIX YUeOHBIX KypcoB A 8—9 KiaccoB: «Anredpay,
«["'eomerpust», «BeposITHOCTD U CTAaTUCTUKAY.

Pa3BuTre JOrMYEeCKUX MPEACTABICHUM W HABBIKOB JIOTMYECKOTO MBIIUICHHUS
00y4aromuxcst OCyHUIECTBIIAETCSA B pAMKAX BCEX Ha3BaHHBIX KYPCOB Ha MPOTSKEHUH BCEX
ger oOyuenus. I[lpenmonaraercs, 4YTO BBIMYCKHUK 9 Kiacca CMOXET CTPOUTH
BBICKA3bIBAaHUSl M OTPULAHMS BBICKA3bIBaHUIl, pacro3HaBaThb HCTHUHHBIE U JIOXKHbBIE
BBICKA3bIBAHUS, NPUBOAUTH INPUMEPBI M  KOHTPIPUMEPHI, BBINOJIHATh OIEpPALUU
HaJ| BBICKa3bIBAHUSIMH, CTPOUTH BBICKA3bIBAHUS U PACCYKJICHHUSI HA OCHOBE JIOTHUECKHUX
IpaBWI, pelIaTh JIOTMYECKUE 3a7aud, HAyYHUTCS NPUMEHATh METOJ MaTeMaTHYeCKON
WHIYKLUH, OBJIAJACET MOHATUSMHU: ONPEIEICHUE, AaKCHOMA, TEOPEMA, TOKA3aTEIbCTBO —
U HAY4YUTCSl MCIIOJBb30BaTh HX IIPU BBIIOJHEHUM YYE€OHBIX M BHEYYEOHBIX 3a/ad.
ITpu 3TOM BBEI€HNE OCHOBHBIX JIOTHUECKHUX MOHATUN U OCBOEHHE OCHOBHBIX CBSI3aHHBIX
C HUMH BUJIOB JIEATEIbHOCTH OTHECEHO K Kypcy «BepOosiTHOCTh U CTaTUCTUKA» U TAKKE
pacnpeeseHo 1o rojaM oO0y4eHusl.

B pamkax Bcex TpE€x KypcOB OCYLIECTBISETCA (OPMHUPOBAHUE YMEHHUS BHIOUPATH
NOAXOMSIIIAA METOJA Ui PEIICHHs] 3aJayd, BBISBIATH IMPUMEPbl MaTEMaTUYECKHX
3aKOHOMEPHOCTEN B INpPUPOJE U OOLIECTBEHHOW >KHU3HM, PAcClO3HABaTh IPOSBIICHUE
3aKOHOB MAaTE€MAaTUKH B HMCKYCCTBE, NMPUMEHATh MAaTEMaTUYECKUE 3HAHUS M OINbIT
MaTEMaTHYECKON JESATENIbHOCTH B CHUTyalMsX peanbHOM ku3HU. OOyuaromuecs
3HAKOMATCS C HAYYHBIMU PE3YJIbTaTaMU, OJyYEHHBIMU B XOJI€ Pa3BUTHUS apu(PMETHKH,
anreOppl, TEOMETPUHU, TEOPUU BEPOATHOCTU, CTATUCTUKA M YYaTCs HMX OIHCHIBATH,
OPUBOJAT NPUMEPbl MaTEMaTHYECKMX OTKPBITUM M MX aBTOPOB B OTE€YECTBEHHOM
Y BCEMHPHON UCTOPUU HAYKHU.
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OEJIEPAJIBHASA PABOYAS TPOI'PAMMA YYEBHOTI'O KYPCA
«AJITEBPA» HA YIJTYBJIEHHOM YPOBHE B 8-9 KJIACCAX

MMOACHUTEJIBHAA 3AIIMCKA

Anrebpa sBISIETCSI OJJHUM W3 OMOPHBIX KYPCOB OCHOBHOTO OOIIETO 0Opa30BaHMUS:
OHa of0ecrieurBaeT M3y4YCHHE APYTUX AWCIMIUIUH KaK €CTECTBEHHO-HAyYHOTO, TaK U
TYMaHUTAPHOTO ITMKJIOB, €€ OCBOCHHE HEOOXOIUMO IJIsl TIPOJOJKEHUs 00pa3oBaHUs U
JUTS TIOBCETHEBHOHM >kW3HU. Pasputre y oOydaromuxcsi Hay4dHBIX TpPEICTaBICHUN
0 TIPOUCXOXKIEHUU W CYIIHOCTH alnreOpandecKux aOCTpaKIuii, Crocod0e OTpaKeHUs
MaTEMaTUYeCKOM HAyKOW SBIECHWW W TIPOILIECCOB B MPUPOJIEC U OOIIECTBE, POJIU
MaTeMaTH4EeCKOTO MOJICITUPOBAHMS B HAYYHOM IO3HAHUH M B MPAKTUKE CIOCOOCTBYET
(GOPMHUPOBAHHUIO HAYYHOTO MHPOBO33PEHUSI W KadeCTB MBINUICHUS, HEOOXOIUMBIX
JUIA a/IaliTallii B COBPEMEHHOM L (ppoBoM ob1ecTe. M3yuenue anredpsl od0ecreurnBaeT
pa3BUTHE YMEHHUS HaONIOIaTh, CpPaBHUBATh, HAXOAWUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTHUYHOCTH MBIIIIEHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NIEHCTBUS, BBIBOABI, (opmynupoBaTh yTBepxkaAcHHS. OcBoeHHE Kypca ainreOpsl
obecreunBaeT pa3BUTHE JIOTMUYECKOTO MBIIUICHUS OOYYAIOIIUXCS: OHH HCIOJB3YIOT
JNETyKTUBHBIE W WHIYKTHUBHBIC pacCyXACHUsA, OOO0OIIEHNe ¢ KOHKPETH3aIHUIO,
abctparupoBanue u aHajgoruto. O0ydeHue anredpe npeanoaracT 3HaAYNTEIbHBINA 00BEM
CaMOCTOSITEIGHOW  JICATENBHOCTH  OOYYalOIIUXCSA, IO3TOMY  CaMOCTOSITEIhbHOE
pemieHne 3ama4 00ydYaIONIMMHUCS SIBJISIETCS peau3aleld AesiTeIbHOCTHOTO MPUHIIHIIA
oOyJeHwus.

B ctpyktype mporpamMmbl ydeOHOTO Kypca «Airedpa» yriayOon€HHOTO W3ydeHUs
OCHOBHOE MECTO 3aHHMAIOT COJIepKaTeIbHO-MEeToaNuYeckne auHun: «Yucma wu
BBIUUCIICHUS», «ANreOpandecKkue BBIPAKEHUN», «YPAaBHEHUS W HEPaBEHCTBaY,
«Dyakuny. Kaxmas w3 3TUX COJEP)KaTEIbHO-METOAMYECKUX JIMHHUA pPa3BUBACTCS
Ha MPOTSDKEHUHU TPEX JIET U3YUYCHHS Kypca, B3aUMOJICHCTBYSI ¢ APYTUMH €ro JIMHUSMHU.
B xome w3yueHuss Kypca OOy4aromiuMmcsi TMPUXOAMTCS JIOTHYECKH pacCyXkKaaTh,
UCTIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBI SI3bIK. B CBSI3U ¢ 3TUM B TpOTrpamMmy
y4eOHOTO Kypca «Anredpa» BKIIIOYCHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPE/ICTABICHHBIC
BO BCEX OCHOBHBIX pa3fJeliax MaTeMaTU4YeCKOTro OO0pa30BaHUA U CIOCOOCTBYIOIIWE
OBJIAJICHUIO OOY4YalOIIMMHUCA OCHOB YHHUBEPCAJBHOTO MAaTEeMAaTUYECKOTO  SI3bIKA.
CopeprkaTenbHOW M CTPYKTYPHOU OCOOCHHOCTBIO YIEOHOTO Kypca « AnreOpay sIBIsSeTCs
€r0 MHTETPHUPOBAHHBIN XapakTep.

Conepxanne nuHAA «YUCTa U BBIYUCICHUS» CITY’)KUT OCHOBOH ISl TajTbHEHUIIIETO
U3YYCHUS MAaTEeMaTUKH, CIOCOOCTBYET pAa3BUTHUIO Y OOYYaIONIUXCS JIOTUYECKOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHUS TIIOJIB30BAThCSl QJITOPUTMAMH, a TaKXKe
NPUOOPETEHUIO TMPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX ISl TIOBCETHEBHOUM >KH3HHU.
Pa3BuTHe moHATHS O YHCIIE HA YPOBHE OCHOBHOTO 00111er0o 00pa3oBaHUs CBSI3aHO
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C pallMOHAJBHBIMU U UPPALMOHATIBLHBIMU YHUCIaMH, (OPMUPOBAHUEM TPEICTABICHUN
0 JEHUCTBUTETHLHOM 4HCJE. 3aBeplIeHHME OCBOCHMSI YMCIOBON JIMHUM OTHECEHO
K cpefHeMy 001IeMy 00pa3oBaHUIO.

ConepxaHue OBYX anreOpandecKux JIMHUN — «AJreOpanvecKkue BBIPOKCHUS» U
«YpaBHEHHMSI W HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO Y OOYy4YarOIIUXCS
MaTEeMaTUYeCKOro arnmapara, HeoOX0IMMOTO JIJIsl pEIIeHHs 3a1a4 MaTEMAaTHUKH, CMEKHBIX
NPEIMETOB U OKpyKaroleh peanbHOCTU. Ha ypoBHE OCHOBHOTO 00111ero 00pa3zoBaHus
y4eOHbI MaTepuan TPYNIUPYETCs BOKPYr palMOHAIbHBIX BbIpaKEHUH. Auredpa
JEMOHCTPUPYET 3HAUYCHHE MATEMATUKHU KaK si3bIKa JJIsl TOCTPOCHUS] MATEMAaTHYECKUX
MOJIeJIell, OMUCaHUsl TMPOLIECCOB U SIBICHUN peanbHOro mupa. B 3amaum oOyueHus
anredpe BXOMAT TaKKe JallbHEWIee pa3BUTHE aJITOPUTMHUYECKOTO MBIIUICHUS,
HEOOXOJMMOTr0, B YaCTHOCTH, IS OCBOCHHUS Kypca HWH(POPMATUKH, W OBJIAJICHUC
HAaBBIKAMH  JICIYKTUBHBIX paccyxiaeHuil. I[IpeoOpazoBaHne CHUMBOJBHBIX (opM
CIIOCOOCTBYET  pPa3BUTHUIO  BOOOpPa)KEHHUSA, CHOCOOHOCTEM K  MaTeMaTH4YeCKOMY
TBOPYECTBY.

Conepxanne (PyHKITMOHATBHO-TPA(UUECKOW JIMHUM HAICICHO Ha TMOJIYy4YeHUE
0o0yJarmMUMUCd 3HaHUM O (QYHKUMSIX KakKk BaKHEUIIEH MaTeMaTH4YeCKOW MOEH
JUIsL ONKUCAHUSI U UCCIEOBAaHUSI Pa3HOOOPAa3HbIX MPOIECCOB U SIBICHUN B MPHUPOJAE U
oOmiectBe. M3yueHue marepuaina CrocoOCTBYET PAa3BUTHIO Y OOYUYaIOIIMXCA YMEHUS
UCII0JIb30BATh Pa3JIMYHbIE BbIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKHU — CIIOBECHOTO,
CUMBOJIMYECKOTO, TpaduuecKkoro, BHOCHUT BKJIAJL B (OPMHUpPOBAHWE TIPEICTABICHUN
0 POJIM MaTEMAaTHUKH B Pa3BUTHUU ITUBWIIU3AIUU U KYJIBTYPHI.

YriyOnéHHpIi Kypc anreOpbl XapaKTepPU3YeTCs H3YYCHHEM JTOTIOJHUTEIHHOTO
TEOPETUUYECKOTO ammapara W CBS3aHHBIX C HUM METOJOB perieHus 3amad. Anredpa
SBISICTCSL SI3BIKOM JUIsl  OMHCAHUS OOBEKTOB W 3aKOHOMEPHOCTEH,  CIIYXKHUT
OCHOBOWM  MaTeMaTW4yecKoro wmonenupoBanus. [lpm 3ToM camu  OOBEKTHI
MaTEeMaTUYECKUX YMO3AKIIOUEHUI U PUHSTHIE B ajredpe mpaBuiia UX KOHCTPYUPOBAHUS
CIOCOOCTBYIOT (DOPMUPOBAHUIO YMEHUI OOOCHOBBIBATH M JOKA3bIBATh CYXKICHMS,
Pa3BUBAIOT MAaTEMATUYECKYI0 MHTYUIIMIO, KPAaTKO M HAIJISIAHO PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX TMOCTPOEHUN M yyaT UX IpuMeHeHuto. Tem cambiM anrebpa 3aHUMaeT
OJIHO U3 BeAyUIMX MeCT B (POPMHUPOBAHUU HAYUHO-TEOPETUUYECKOTO MBIILICHUS
00ydJaronmxcsi.

CornacHo yueOHOMY IUIaHy B 8—9 Kjaccax M3y4yaercs yueOHbIN Kypc «Anredpay,
KOTOpPbIM BKJIIOYAET  CIEAYyIOIIMEe OCHOBHBIE pa3ienbl coaepxkanus:  «Yucia
U BBIUUCIICHUN», «ANredpandeckue BbIpAXEHUs», «YPaBHEHUS U HEPABEHCTBAY,
«DOyHKIIUN.

Ha usyuenne yuebHOro Kypca «Anredpa» orBoautcs 272 daca: B 8 kiacce — 136
yacoB (4 Jaca B Hefiento), B 9 kiacce — 136 yacoB (4 yaca B HEJIEIIO).
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COJEPXAHME OBYYEHUA

8 KJIACC

YucJia v BbIYHCTIEHUA

KBampatueie kopHU. ApudmeTnyeckuil KBaJApaTHBIM KOPEHb M €ro CBOMCTBA.
[ToHsiTHE MppAlMOHAIBLHOTO YKciia. JIelCTBYS ¢ MppalMOHaILHBIMU ynciaMu. CBOKCTBA
JNEUCTBUY C UPpALIMOHAIBHBIMU uKciiaMu. CpaBHEHUE UPPALIMOHATBHBIX YUCET.

[IpencragiieHust 0 pacIMPEHUSIX YUCIOBBIX MHOKECTB. MHOKECTBA HATYPAJIbHBIX,
LEbIX, palMOHAIbHBIX, JEHCTBUTENbHBIX uyucend. CpaBHeHHe uwncen. YwucioBble
MIPOMEKYTKHU.

HevictBus ¢ ocratkamu. OctaTku cteneHeil. [IpuMeHeHne OCTaTKOB K PEUICHUIO
YPaBHEHUM B LIEJIBIX YMCJIAX U TEKCTOBBIX 3a7a4.

PazMepbl  OOBEKTOB  OKpYXaloIIero  MUpa, JUIMTEIbHOCTh  IPOIECCOB
B OKpy>katoiieM mupe. CTanaapTHBIA BUJI YUCIIA.

AsreOpanveckue BbIPasKeHUs

Anrebpanueckass ApoOb. JlomycTHUMble 3HA4YeHUS MEPEMEHHBIX B JAPOOHO-
palroHaIbHBIX BbIpaxeHHsX. OCHOBHOE CBOMCTBO anredpanyeckoil apoou. CroxeHue,
BBIYUTAHNE, YMHOKEHHUE U JICJICHHE anredpandeckux npooOeii. Beinenenue mnenoi yactu
anrebpandeckoi Apoou.

PammonanbHbie BhIpaxeHHs. TOXIECTBEHHBIE NPEOOpa30BaHUS PallMOHATBHBIX
BBIPAKEHUMU.
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JlomycTuMblE ~ 3HAYEHUs  INEPEMEHHBIX B BBIPAKEHUAX,  COAEPKAIIMUX
apuMeTHYecKrue KBajapaTHble KOpHU. ToxaecTBEHHBbIE MPeoOpa30BaHMs BbIPAKEHUH,
coepxamnux apupMeTHIecKre KBaJApaTHbIC KOPHH.

Crenenb c menbIM IMOKazareneM U €€ cBoicTBa. [IpeoOpazoBaHue BbIpaKeHUH,
COZAEPIKAIINX CTEIICHH.

YpaBHeHMs U HEPaBEHCTBA

KBagpaTHoe ypaBHeHue. @opmylia KOPHEN KBaApaTHOro ypaBHeHus. KosimuecTtBo
JICUCTBUTEJILHBIX KOPHEW KBaJpPaTHOTO ypaBHEHusA. Teopema Buera. YpaBHeHwus,
CBOJIMMbIC K JIMHEWHBIM YpPaBHEHUSM WA K KBaJApaTHbIM ypaBHeHUsM. KBagpaTHoe
YpPaBHEHHE C IapaMeTpoM. PemieHne TEKCTOBBIX 3a/ad C IMOMOIIBI KBAaJPATHBIX
YPaBHCHUU.

JpoOHo-paiimoHanpHble ypaBHeHUs. Pemenne npoOHO-paliioHaibHbIX YPaBHEHH.
Pemennie TEKCTOBBIX 3alad C TMOMOIIBIO JAPOOHO-PAIIMOHANBHBIX YPaBHEHUM.
['padmyeckas HHTEpIpETALIMsl YPABHEHUI C IBYMS NTEPEMEHHBIMHU.

Yucnosble HepaBeHCTBa. CBOICTBA UHCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ nepemenHoi. CTporue m HeCTporue HepaBeHCTBA. CloKEHUE U
YMHOXEHHUE  YHCJIOBBIX  HEpaBeHCTB. OIlLICHMBAHME  3HAYEHUS  BBIPAKCHHS.
Jloka3aTenbCTBO HEPABEHCTB.

[TonATHE O pemICHMHM HEPABEHCTBA C OJIHOM NMEPEMEHHOW. MHOMXKECTBO PEIICHUN
HEpaBEeHCTBA. PaBHOCUIIbHBIE HEPABEHCTBA.

JluHerHOE HEpaBEHCTBO C OJHOW MEPEMEHHOM M MHOXECTBA €r0 PEIICHUM.
Pemenne JMHEWHBIX HEPABEHCTB C OJHOW mepeMeHHOM. CucTeMbl U COBOKYIHOCTHU
JIMHEWHBIX HEPABEHCTB C OAHOM NEPEMEHHOM. PeleHne TEKCTOBBIX 3a1a4 ¢ MOMOLIBIO
JIMHEWHBIX HEPABEHCTB C OJTHOM IIEPEMEHHOM.

DOyHKIUU

OO6nactb omnpeneneHuss U MHOXKECTBO 3HaueHM (yHkiuu. CrnocoObl 3amaHus
byukiui. I'paduk dynkiuu. Utenue cBoiicTB QyHKumMu no e€ rpaduxy. I[Ipumeps
rpadukoB QpyHKIUN, OTpaXKAIOIINX PEaTbHbBIE MPOIIECCHI.

Jluneitnass  Qynkuus. DyHKIUU, ONHUCHIBAIOIIME MPIMYI0 UM OOpaTHYIO

MMPpONOPHUOHAIBHBIC 3aBUCHUMOCTH, UX rpa(bm(n.

k

2 2 3

OyHkuuu y =ax’, y =x" + b,y =x", y =|x|, y=_[x, ¥ =_ y ux cpoiictsa. KycouHo-
X

3a/laHHbIE PYHKIIUH.

9 KJACC

Yucaa v BLIYUCTIECHUA
Kopens n-ii crenienu u ero cBoiictBa. CTENEHb C pallMOHAIBHBIM MTOKA3aTEJIEM U €€
CBOMCTBA.
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AsredpanvecKkue BbIpasKeHUs

ToxxnecTBeHHBIE TPEOOPa30BaAHUS BRIPAKECHUH, COAEPIKAIINX KOPEHD /-1 CTEIIECHHU.
ToxecTBeHHbIE TPEOOPA30BaAHUS BHIPAXKEHHM, COAEPKALTUX CTEMEHb C PAllMOHAIbHBIM
MOKA3aTENEM.

KBagparnsiii TpéxuiieH. KopHu kBagpatHoro tpéxuiena. PaznoxxeHue KkBaipaTHoro
TpEXWICHA HA JIMHEUHBIE MHOKUTEIIH.

YpaBHeHMs U HEPAaBEHCTBA

buxBanpaTtHele ypaBHeHUs. [IpuMepbl NpPUMEHEHHH METOAOB PAaBHOCUIIBHBIX
npeoOpa3oBaHnii, 3aMeHbl MEPEeMEHHOW, Trpapuueckoro MeToJa TMpH PEIICHUU
ypaBHEHUM 3-i U 4-i1 CTENEeHEN.

Pemenue npoOHO-paliuOHAIBHBIX YpaBHEHU.

Pemienne cucrem ypaBHEHUN C ABYMs NEPEMEHHBIMU. PellleHHEe TPOCTEHIINX
CHCTEM HEJIMHEHHBIX ypaBHEHUH C IBYyMsI IepeMeHHbIMU. [ padudeckuit MeTo perieHus
CHUCTEMBbI HEJIMHEWHBIX YPABHEHUI C IBYMs IepeMeHHbIMU. CHcTeMa IBYX HEJIMHEHHBIX
YPaBHEHMU C IBYMs IEPEMEHHBIMM KaK MOJENb PEAIBHOU CUTYAILUH.

Uucnosele HepaBeHCTBA. PelleHne IMHEWHBIX HEPAaBEHCTB. Jl0Ka3aTenbCTBO
HEPABEHCTB.

KBagpaTtHele HepaBeHCTBA C OJHOW IepeMEHHOW. PemieHne KBaapaTHBIX
HEPAaBEHCTB IpaUuUeCKUM METOJOM U METOJOM HWHTEpBaJIOB. MeToa HHTEpBalIOB
JUIsl pallMOHAJIBHBIX HEPABEHCTB. IIpocTelimue HepaBeHCTBA C TapaMEeTPOM.

Pemenne TEKCTOBBIX 3a71a4 C IOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ [1ByMs INEpeMEHHBIMHU. PelleHne HEpaBeHCTBA € JByMs
nepeMeHHbIMU. CHCTEMBl HEpaBEHCTB C JABYMS NEPEMEHHBIMH. [ 'paduueckuii MeTon
pEelIeHNs] CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMMU.

DyHKIMHA

Oynkuus. CpoiicTBa GpyHKIMNA: HyIH (QYHKLIUHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA
(YHKIIMM, TPOMEXYTKM BO3pacTaHus U yObIBaHUS (YHKIUHM, YETHbIE U HEUETHBIE
¢GyHKIIMHM, HanOOJbIIee U HAUMEHbIIIee 3HAUCHUSI (PYHKIIUU.

KBangpatnunas ¢yHkius u e€ cBoicTBa. Mcrnonap30BaHne CBONCTB KBaJpaTUYHOM
¢yHkmuu s pemieHus 3aznad. [loctpoenuwe rpaduka KBagpaTUYHON (YHKIHUH.
[Tonoxxenue rpaduka KBaApaTUIHON (QYHKIUU B 3aBUCUMOCTH OT €€ KO3()PHUIIMEHTOB.
I'paduku byukumii y =ax’, y = a(x — m)’ u y = a(x — m)’ +n. Ioctpoenne rpaguxon
(GYHKIMI ¢ TOMOIIBIO TPE0Opa30BaHUM.

HpobHo-nmuueiinas  ¢ynkuusa. HWcecnaenoBanue (GyHKIUH.

®dyukuust y = x" ¢ HATYpaJIbHBIM MOKa3aTelieM 1 U e€ rpaduk.

YucjioBble MOCT€A0BATETHHOCTH U MPOTPECCUH
[loussTe  YUCIOBOM  IOCIEAOBaTeIbHOCTH. KoHeuyHble UM OECKOHEUYHBIE
IIOCJIEI0BATEIbHOCTH. OrpanuyeHHas MIOCJIEIOBATEIBHOCTD. MOHOTOHHO
BO3pacTaromas (yObIBaromias) [10CJIEI0BATEILHOCTD. CrocoOb1 3aJaHus
MOCJICIOBATEILHOCTH: OMUCATEIbHBIN, TAOJMYHBIN, C TIOMOIIBIO (DOPMYJIIBI #-TO YIICHA,
PEKYPPEHTHBIN.
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Apudmernueckass U reomerpuueckas mporpeccuu.  CBoiicTBa  YJICHOB
apupMEeTHUYeCKOH UM  reoMeTpuueckor mporpeccuit. dopMmynabl n-TO  WieHa
apu(meTnyeckoi U reoMeTpuuecKkoil mporpeccuii. @opmMysibl CyMMBbI IEPBBIX # YJICHOB
apu(MeTHYecKo U reoMeTPHUUECKOl Mporpeccuid. 3aJauyu Ha MPOLIEHTHI, OAHKOBCKHE
BKJIa/1bl, KDEIUTBL.

IIpencraBienue 0 CXOAMMOCTH  IIOCIEAOBATEIBHOCTH, O CYMMHPOBAaHHUH
O0eCKOHEYHO yOBIBAIOLIEH reOMETPUUIECKON MTPOTPECCUH.

Meron maTeMatnueckon MHAYKUUH. [IpocTenmme npumepsl.

INPEAMETHBIE PE3YJIBTATBI

K koH1y 00yuenusi B 8 kiacce o0y4arouuiics NoayduT CIEIYIONINE MPEAMETHBIC
PE3YNbTATHI:

Yucaa u BbIYUCICHUS

HNppannoHanbHbIe YKCa.

[lonuMare ¥ UCHONB30BaTh MPEACTABICHHUS O PACIIMPEHUU  YHCIIOBBIX
MHOXECTB.

CBOOOMHO OMEpPUPOBATH TOHITHSAMHU: KBaJIpAaTHBIA KOPEHb, apu(pMeTHIecKuit
KBaJpaTHbII KOPEHb, HUPPALMOHAIBHOE 4YHUCIO, HAXOOUTh, OLICHWBATh KBAaJApPATHBIC
KOpPHH, HUCIOJIb3YS TpPH HEOOXOIWMOCTH KAJIBbKYJSATOP, BBIMOJIHATH MPEeoOpa3oBaHUS
BBIPAKEHUI, COAEPKAIIMX KBaAPATHbIE KOPHH, UCIIOJIb3YSl CBOMCTBA KOPHEHN.

Hcnonp30BaTh HayaldbHBIE MPEICTABICHUS O MHOXKECTBE JAECHCTBUTENIBHBIX YHUCEN
JUIsL CpaBHEHUS, OKPYIJICHUS W BBIYMCICHUN, HM300paXkaTh IEUCTBUTENbHBIC YHCIIA
TOYKaMU Ha KOOPJAMHATHOM MPSIMOU.

Hcnonb30Bath 3anucu OOJIBIIMX U MAJIBIX YMCET C MMOMOIIBIO JECATUYHBIX IpoOei
U cTeneHen yncna 10, 3anuceiBaTh U OKPYIJISATh YUCIOBBIE 3HAUEHUS PEATIbHBIX BEJINYNH
C UCIIOJIb30BaHUEM PA3HBIX CUCTEM U3MEPECHUM.

J1emuMOoCTb.
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CB00OOHO omepupoBaTh IMOHATHEM OCTaTKa MO MOJYJI0, MPUMEHSTHh CBOMCTBA
CpaBHEHHH MO MOYJII0, HAXOAUTh OCTAaTKU CYMMBI M TPOU3BEICHUS IO JaHHOMY
MOYJTIO.

AuireOpandecKkue BbIpasKeHHsI

JpoGHO-panmoHanbHbIE BRIPAKEHUS.

Haxomute pmomycTuMble 3HAU€HHs TEPEMEHHBIX B JAPOOHO-pAllMOHATIBHBIX
BBIPKEHUSIX.

[IpumMeHsATh OCHOBHOE CBOMCTBO PaIlMOHAIBHON APOOH.

BoimonusaTe mpuBeneHue anreOpanueckux apobeil k oOmiemMy 3HaMEHaTelNo,
CJIOKEHUE, YMHOKEHHE, JIeJICHUE allreOpanyecKux Apooeil.

BoInonHATE TOXKIECTBEHHBIE TPE0OPa30BaHNUs PallMOHABHBIX BHIPAKEHUH.

[IpumensTh TpeoOpa3oBaHUsl BBIPAKEHUN JUIsI pPELIEHUS pa3iINyYHbIX 3a7ad
Y3 MAaTEMAaTHKHU, CMEXHBIX IPEIMETOB, U3 PEATbHON NMPAKTHKHU.

Crenenu.

[TpuMeHsTh MOHATHE CTETIEHHU C LIETBIM MTOKA3aTeIeM, BBIMOIHITH MPEOOPa30BaAHMUS
BBIPKEHUM, COACPIKAIIUX CTEMEHU C LEIbIM MMOKA3aTEIEeM.

HppanrioHanbHble BbIpaKEHUS.

Haxonuth nonmycTuMble 3HAUYE€HUSI IEPEMEHHBIX B BBIPAKEHUSX, COJEPKAIIMX
apu(pMeTHYeCKUe KBaAPaTHbIE KOPHH.

BrinonusaTe npeoOpa3zoBaHus HPPAMOHAIBHBIX BBIPAKEHUN, UCTIOb3YSl CBOMCTBA
KOpPHEW.

YpaBHeHUS U HEPABEHCTBA

Pemrars kBaipaTHbIE ypaBHEHHS.

Pemats qpo6HO-paninoHalIbHbIE YPaBHEHHUS.

Pemate nuHelHbIE ypaBHEHUS ¢ NTapaMEeTPaMH, HECJIOKHBIE CUCTEMbI JIMHEHMHBIX
YPaBHEHUH C TapaMETPaMH.

[IpoBoauTh MCCIENOBAaHHWS YPAaBHEHUM M CHCTEM YpPAaBHEHHW, B TOM YHCIIE
C MPUMEHECHHEM TpaPUUEeCKuX MPEACTaBICHUN (yCTaHABIMBATh, UMEET JIM ypaBHEHUE
WJIM CUCTEMa YPABHEHUM pElIeHUs, €CJId UMEET, TO CKOJIbKO, U poYee).

[lepexonuTh OT cI0BECHON (POPMYITMPOBKH 3a/1a4uul K €€ anredpandecko Moaenu
C HOMOUIBIO COCTABJICHHUS YPABHEHHS WM CHCTEMBI YPAaBHEHHM, WHTEPIPETUPOBATH
B COOTBETCTBUHU C KOHTEKCTOM 33/1a4M MOJIYYCHHBIN PE3YJIbTaT.

[IpuMEHATh CBOMCTBA YHUCIOBBIX HEPABEHCTB I CPAaBHEHUS, OLICHKH, PEIIATh
JTUHEHHBIC HEPABEHCTBA C OJHOW MEPEMEHHOW M WX CHUCTEMBI, JaBaTh IPaPUUIECKYIO
WJUTIOCTPALIMIO MHOYKECTBA PEILICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUU
[TonumaTe W HUCHONB30BaTh (YHKUHUOHAIBHBIE TOHSATHUS M A3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAUYEHHMs), ONpEAeNsITh 3HaueHHe QYHKIUMA MO 3HAYEHUIO
aprymMeHTa, ONpeesiTh CBOMCTBA QYHKIUU 1O €€ rpadukKy.
CrpouTts rpadmku GyrHKImi y = X2,y = x3,y = Jx,y =
CBOMCTBA YHCIIOBOM (PYHKITUU TI0 €€ rpaduKy.

2 &

, ¥V = |x|, onuceiBaTh
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K xoniy o0yuenus B 9 kiaacce o0y4yarouuiics MOJIyUUT CAEAYIOLIUE MTPEIMETHBIC
pe3yibTaThl:

Yucyia 1 BbIYMCTIECHUAS

CBoOOHO  omepupoBaTh  MOHATUSIMHU: KOPEHb n-W  CTENEHHU, CTEICHb
C PpaUMOHAIBHBIM  I[IOKAa3aTeJIeM, HAaXOJIWTb KOPEHb 71-U  CTENEHH, CTENECHb
C PpaluOHAJbHBIM IIOKAa3aTelIeM, WCIOJIb3ysl TPU HEOOXOJUMOCTH KaJIbKYJISITOP,
IIPUMEHATH CBOWCTBA KOPHS 71-U CTETIEHU, CTENICHU C PALMOHAIIBHBIM ITOKA3ATEJEM.

Hcnonbs30BaTh MOHATHE MHOXKECTBA AEUCTBUTEIIBHBIX YHCEN MPHU PELUICHUN 3a7ad,
IIPOBEJICHUHU PACCYKICHUN U 1OKA3aTEIbCTB.

CpaBHMBaTh W yIOPAIOYMBATH  JICMCTBUTEIbHBIE  YHMCJIA,  OKPYIJISATH
JICCTBUTEbHBIC YHKCJIA, BBINOJHITh NPUKUAKY pE3yJbTaTa BBIYMCICHUN, OLIEHKY
YUCIIOBBIX BBIPAKEHUM.

AnreOpanveckue BbIPasKeHUs

CB00OOJTHO OMEpUPOBATH MOHSATHEM KBaJIPAaTHOIO TPEXWICHA, HAXOAUTh KOPHU
KBaJIpaTHOI'O TPEXWICHA.

PacknanpiBaTh KBaIpaTHBIN TPEXUJICH HA JIMHEMHBIE MHOXKUTEU.

YpaBHeHUS U HEPABEHCTBA

Pemate JMHENHHBIE W KBAaJpaTHbIE YPAaBHEHMS, YPAaBHEHUS, CBOJSAIIUECS K HHM,
IpOOHO-pallMOHAJIbHBIE YPABHEHMUSL.

Pemrats HeCIOKHBIE KBaJAPATHBIE YPABHEHUS C IAPaMETPOM.

Pemate nuHENHBIE HEPABEHCTBA, KBAIPAaTHBIE HEPABEHCTBA, MCIIOJIb30BaTh METON
UHTEPBAJIOB, M300pa)kaTh pPEIICHUE HEPABEHCTB HAa YHUCIIOBOM MpsSMOM, 3alIUCHIBATH
pelIeHUE C IOMOIIBI0 CUMBOJIOB.

Pemars cucTeMbl IBYX JIMHEHWHBIX YPABHEHUM C IBYMS NEPEMEHHBIMU U CHCTEMBI
JBYX YPaBHEHHUM, B KOTOPBIX OJHO YPaBHEHUE HE SIBISACTCS JTMHEHHBIM.

Pemlate HecloKHBIE CUCTEMBI HEJIMHEMHBIX YPAaBHEHHM C  IapaMETPOM.

[IpuMeHsITh METOJBI PABHOCUIIBHBIX MPEOOpa3OBaHUM, 3aMEHbI MEPEMEHHOMH,
rpaduyecKoro MeTo1a Mpy peIIeHUH ypaBHEHUM 3-i 1 4-i1 CTeneHex.

Pemate cucTeMbl JMHEMHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKIHOYAKOLIUE
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh PEIICHHUE CUCTEMBbl HEPABEHCTB Ha YHCIOBOU
IIPSIMOM, 3aIIMCBHIBATh PEIICHNE C IOMOIIBIO CHMBOJIOB.

Pewars ypaBHeHUsI, HEPABEHCTBA U UX CUCTEMBI, B TOM YHCIIE C OIPAHUYECHUSIMU,
HaIlpUMep, B LIEJIBIX YHACIIAX.

IIpoBOINTH MCCIENOBAHMSI YPABHEHUH M CUCTEM YpPAaBHEHMI, B TOM YHCIIE
C MpUMEHEHHEM TpaduUecKUX NpPEACTaBICHUN (yCTaHABIMBATh, UMEET JIU YpaBHEHHE
WIH CUCTEMA YPABHEHMI PEIIECHUs, €CIIU UMEET, TO CKOJIbKO, U ITPOYEe).

Pemarh TeKCTOBBIE 3aauu aNreOpandeckuM CrocoOOM C MOMOILBIO COCTaBJIECHUS
YPaBHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnonbs30BaTh yYpaBHEHHs, HEPABEHCTBA M MX CHUCTEMbl JUIsl COCTaBJICHUSA
MaTeMaTHYeCKOW  MOJENM  PEalbHOM CUTyallMd WM  IPUKIAJHOW  3a7a4H,
VUHTEPIPETUPOBATH NIOJyYCHHBIC PE3YJIbTATHI B 3aJaHHOM KOHTEKCTE.
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Yucii0Bble MOCAEA0BATEIBHOCTH U MPOTPECCUH

CB0OOOIHO OMEpUpPOBATH MOHATUSMU: 3aBUCUMOCTb, (PYHKIHS, Tpaduk (QyHKIUH,
npsiMasi MPONOPIUOHAIBHOCTD, JUHEHas (QyHKIMs, oOpaTHas MPOMOPLMOHAIBLHOCTD,
napa0oJia, rurep0osia, KyCouHo-3a1aHHast PyHKITHS.

UccnenoBarh ¢GyHkiuo mo e€ rpaduky, ycTaHAaBIMBaTh CBOWCTBA (DYHKITWH:
o0nacTb OMpeneNeHns, MHOXECTBO 3HAUEHUH, HyId (YHKIUH, [POMEXKYTKH
3HAKOIOCTOSIHCTBA, MPOMEXYTKH BO3PACTaHUSI U YOBbIBaHUSA, YETHOCTh M HEYETHOCTD,
HauOoJbIlIee 1 HANMEHbIIee 3HAUE€HHUs1, aCUMITOTHI.

Pacnio3naBaTh KkBaApaTuuHyro (QyHKIUIO 10 (opmyne, NPUBOAUTH HPUMEPHI
KBaJIPaTUYHBIX QYHKUIMNA U3 peabHOM KU3HU, GU3UKH, TEOMETPUHU.

OmnpenensaTh MONOKEHHE rpapuKa KBaAPaTHUHON (YHKIIMH B 3aBUCUMOCTH OT €€
KO3 UITUEHTOB.

Crpouts rpadux KBaapaTHUHON (YHKIIUH, ONUCHIBATH CBOMCTBA KBaApaTUYHOU
byHKmn 1o e€ rpaduKy.

Hcnonbs30BaTh CBOMCTBA KBaAPATUYHONW (DYHKIIMM JIJISl peIlIeHuUs 3a]1ay.

Ha npumepe kBagpaTnuHoil GyHKIIUK CTPOUTH Ipaduk pyHkuuu y =af(kx + b) + ¢
C IOMOIIIBIO TTpeoOpa3oBanuii rpaduka GyHKIUHA y=£x).

NnnroctprpoBath ¢ MOMOIIBIO rpaduka pealibHyl0 3aBUCUMOCTb WM TPOLECC
10 UX XapaKTEPUCTUKAM.

ApudmMeTnyeckasi ¥ reoMeTpUIECKasi MPOTrPeccHn

CBOOOIHO OmepUpoBaTh MOHATHSAMH: TOCIEI0BATEIbHOCTh, apupMeTHUecKas U
reoOMEeTpUYECKast IPOTPECCHUH.

3amaBaTh MOCJIEIOBATEIILHOCTH Pa3HBIMH CITIOCOOAMHU: ONTMCATEILHBIM, TAOJTUIHBIM,
C TIOMOIIBIO POPMYIIBI 12-TO YJICHA, PEKYPPEHTHBIM.

BBITIONTHSATE BBIYUCIICHUS C UCIIOJIb30BaHUEM (OPMYII #-TO WieHa apu(hMETHIECKON
Y TEOMETPUIECKON MPOTPECCUI, CYMMBI TIEPBBIX 71 WICHOB.

N300paxaTh ui€HBl MOCIENOBATENIBHOCTH  TOYKAMH HA  KOOPIHWHATHOU
TUTOCKOCTH.

Pemarp 3amaum, CBsI3aHHBIE C YHCJIOBBIMH IOCIIEAOBATEIHHOCTSAMU, B TOM
YHClie 33Ja4d W3 PeaTbHOM KHU3HU (C HCIIOJNIB30BAHMEM KalbKyJsATOpa, LU(PPOBBIX
TEXHOJIOTHU).

PacrioznaBaTh ¥ OPUBOJUTH  NpPUMEPHl  KOHEYHBIX M OECKOHEYHBIX
TIOCIIeI0BAaTEIHbHOCTEH, OTPaHUYEHHBIX TIOCTIEI0BATEIHbHOCTEM, MOHOTOHHO
BO3pacTaroux (yObIBAIOIINX ) MOCIEI0BATEILHOCTEH.

HmeTs mpencTaBieHHe O CXOJUMOCTH TOCIEA0BATEIbHOCTH, YMETh HaXOJUTh
CyMMY OE€CKOHEYHO YOBIBAIOIIEH reOMETPHUUECKON POTPECCHH.

[TpuMeHsITh METOT MAaTEMATHYECKON MHYKITUH MIPU PEIICHUN 3a]1ad.
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Ha3zpanue paznena KomnnuecTBo OCHOBHBIE BUJIBI IESITEILHOCTH
OcHOBHOE coiepKaHue
(TemnI) Kypca 4acoB 00yJarIIMXCs
VYpaBHEHUS U HEPABEHCTBA: 20 YuciioBble HEPABEHCTBA. dopMyIHpOBATH CBOMCTBA YUCIOBBIX

HCPABCHCTBA

CBoiicTBa YMCIIOBBIX HEPABEHCTB.
J10Ka3aTenbCTBO HEPABEHCTB.
HepaBeHCTBO ¢ TepeMeHHOM.
Crporue u HeCcTporue HepaBEeHCTBA.
CrnoxxeHre 1 YMHOXEHUE

YU CJIOBBIX HEPABEHCTB.
OueHnBaHuEe 3HAYCHUS
BBIPAKEHUS.

[ToHsATHE O pElICHNN HEPABEHCTBA
C OIHOM IepeMEHHOU. MHOXKECTBO
pELIECHN HEPABEHCTBA.
PaBHOCHIIEHBIE HEPABEHCTBA.
HepaBeHncTBo-cnencraue.
Yucnoseie MpomMexyTKy. JInnenHoe
HEPABEHCTBO C OJIHOM ITEPEMEHHOU
Y MHOKECTBO €TI0 PELICHU.
Pemenue muHEMHBIX HEPABEHCTB

C OJHOW NIEPEMEHHOM.

CucTeMbl INHEMHBIX HEPABEHCTB

C OOHOM NepeMeHHOU. Pemenue
TEKCTOBBIX 33724 C OMOILBIO

HEPaBEHCTB, UUIFOCTPUPOBATh UX
Ha KOOPIMHATHOU NMPAMOMU, TOKA3bIBATh
anreOpanyeckH.

OueHnBaTh 3Ha4CHMS BBIPAXKECHUS,
WCIIOJIb3Ysl HEPABEHCTBA.

[IprMeHATh CBOWCTBA HEPABEHCTB B XOE
penieHus 3a1ad.

Onpenenars paBHOCHIIbHBIE HEPABEHCTBA.
[IprBOoNTHE IpUMEPHI PELLICHNUN
HEPABEHCTB.

Pemars 1MHENHBIE HEPABEHCTBA C OHOU
MIEPEMEHHON, CUCTEMbI JINHENHBIX
HEPABEHCTB, N300paXkaTh PEIICHUE

Ha YKMCJIOBOU MPSIMOU, JOKA3bIBaTh
HEPaBEHCTBA.

Pemars TekCcTOBBIE 3a1a4K € TOMOLIBIO
JIMHEWHBIX HEPABEHCTB C OJTHOU
IIEPEMEHHOM.

HccnenoBars TMHEMHOE HEPABEHCTBO

C OJIHOU IIEPEMEHHOMN

C IMapaMeTpPOM.
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JIMHEWHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOU

3HaKOMUTbHCS C UCTOPHEH Pa3BUTUA
anreopsl

Yucna ¥ BEIYUCIIECHUS
KBaJpaTHbIN KOPEHD

17

KBagpaTHbie KOpHHU.
ApubmeTnieckuil KBaJpaTHbIN
KOPEHBb U €ro cBouctra. [lonstre
MPpalMOHATBHOrO YHCIIA.
JleficTBUS C UppaAllMOHATILHBIMU
yuciaaMu. CBoNMCTBa JEHUCTBUM

C UppALMOHATBHBIMU YUCIAMHU.
CpaBHeHHE HppallMOHAIIBHBIX
yucesa. MHOXKECTBO
NEUCTBUTEIbHBIX YUCET.
IIpencraBienus o paclIMPEHUIX
YUCJIOBBIX MHOKECTB.
JlonmycTrMble 3HAUEHUS
MIEPEMEHHBIX B BBIPAKECHUSIX,
coJiepKalmx apupmerrnueckue
KBaJIpaTHbIE KOPHHU.
ToxxnecTBeHHbIE TPeOOpa30BaHUS
BBIPAXKEHUI, COAEPIKALINX
apupMeTHIECKUe KBaAPATHBIE
KOpHU

DopMyIMpOBaATH ONIPEAECTICHUE
KBaJpaTHOTO KOPHs U3 YMUCIIA,
apu(pMeTHYECKOro KBaJpaTHOIrO KOPHSI.
[IprMeHATh onepannio N3BJICYEHUS
KBaJpPaTHOTO KOPHS U3 YUCIIA, UCTIOJIb3YsI
IpU HEOOXOIUMOCTHU KAJIBKYJISITOP.
OueHnBaTh KBapaTHbIE KOPHH LEIbIMH
YHCJIaMU U JIECATUYHBIMU JIPOOSIMHU.
CpaBHHBATh U yNOPSAA0YNBATh
palMOHAIBbHBIE U HPPALIMOHAIIBHBIE YUCIIA,
3alIMCaHHbIE C IOMOLIBIO KBAIPATHBIX
KOPHEHU.

BemonssaTe onepanuu ¢
UPPALMOHAIBHBIMU YHUCIIAMM.

VccrnenoBars ypaBHEHHE X2 = g, HAXOIHUTh
TOYHbIC U TPUOIMKEHHBIE 3HAUCHUS
KOpHe# nipu a > 0.

HccnenoBarh CBOMCTBA KBAIPATHBIX
KOPHEH, MPOBOJS YUCIIOBBIE
AKCIIEPUMEHTHI C UCTIOJIb30BAHUEM
KJIBKYJISITOpa (KOMIIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apU(PMETUUECKUX
KBaIPATHBIX KOPHEH; TPUMEHSTh UX
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JUIsL Ipe0OpPa30BaHMSI BBIPAKEHUH.
BrinonHsaTe mpeoOpa3oBaHusi BEIPAKEHUH,
coZlepKalMX KBaJpaTHbIE KOPHH.
BoIpaxkaTe nepeMeHHbI€ U3 POpMyI.
BrrauciaTe 3Ha4E€HNS BBIPaKEHUN,
coZlepKalyX KBaJApaTHbIE KOPHH,
UCIOJIB3Ys IPU HEOOXOJUMOCTH
KQJIBKYJISITOP.

Hcronb30BaTh B XO€ PELICHM 3a4a4
DJIEMEHTApPHBIE IPEACTABIICHHUS],
CBSI3aHHBIE C IPUOIMKEHHBIMU
3HAYECHHUSMU BEIIMYHH.

3HAKOMUTBCS C UICTOPUEHN Pa3BUTHUSA
MaTeMaTUKH

YpaBHEHUS U HEPABEHCTBA:
KBaJpaTHbIE YPaBHEHUS

17

KBagpaTHoe ypaBHenue. @opmyiia
KOpPHEHN KBaJIpaTHOTO YPAaBHEHHS.
Konn4ecTBo EeHCTBUTEIBHBIX
KOpPHEH KBaJIpaTHOTO YPAaBHEHMSI.
Teopema Buera.

VYpaBHEHUs, CBOAUMBIE

K JIMHEHHBIM YPaBHECHUAM

WJIM K KBAJIPAaTHBIM YPABHEHUSIM.
KBangpaTHoe ypaBHEeHue

¢ napameTpom. Pemenue
KBaJPaTHBIX YPaBHEHUN

Pacno3naBaTe ypaBHEHUS ¢ OTHOU
IIEPEMEHHOW, KBAaJIPAaTHBIC YPABHEHUSI.
Onpenensitb paBHOCHIIBHBIE YPABHEHUSI.
[IpuMeHATH CBOMCTBA YPABHEHUN C OJHOU
IIEPEMEHHOM.

3anuceiBaTh GOPMYITYy KOpHEH
KBaJpPaTHOTO YPABHEHHUSI; PEIIaTh
KBa/IpaTHbIE YPaBHEHUS — MOJHBIE U
HETIOJIHBIE.

Onpenensite KOJIMYECTBO IEUCTBUTEIbHBIX
KOpPHEU KBaJIPaTHOI'O YPaBHEHUS.
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¢ nmapameTrpamu. Pemenue
KBaJpaTHbIX YPaBHEHUH,

colep KallMX 3HaK MOAYJIS.
VYpaBHEHHE Kak MaTeMaTU4ecKas
MOJIEJIb PEATIBHOU CUTYAIUU.
Permenne TekCTOBBIX 33124

C IIOMOIIBIO KBAJPATHBIX
YpPaBHEHUM

Habmronate 1 aHanu3upoBaTh CBS3b
MEXTy KOPHSIMHU U Kod(pduiirmeHTaMu
KBaJpaTHOTO YPABHEHHS.
dopmynupoBaTh TeopeMy Buera, a Takxke
o0paTHyI0 TeopeMy, IPUMEHSTh 3TU
TEOPEMBI I PEILICHUS 3a1a4.
[IpoBoauThE IpOCTENIIINE UCCIEAOBAHUS
KBaJpaTHbIX YPaBHEHUII.

Pemars TekcTOBBIE 3a0a4M.
3HAKOMUTHCS C UCTOPUEHN pa3BUTHS
MaTeMaTUKH

Anrebpandeckue
BBIPAKCHHSI: TPOOHO-
paIroHaIbHBIC BRIPAKEHUS

17

ParnmonansHbIe BRIpAKEHUS.
ToxnecTBeHHbIE IPe0Opa3OBaHUs
paIoHaIbHBIX BRIPAKEHUH.
AnrebGpanueckas qpoob.
JlommycTUMBbIe 3HAYCHUS
MEPEMEHHBIX B JPOOHO-
paIMOHAITBHBIX BBIPAKEHUSIX.
OCHOBHOE CBOMCTBO
anredbpanveckon Apoou.
CrnosxeHue, BEIYUTAHNUE,
YMHOKEHUE U JIeJICHHE
anreOpanyecKkux apooeit.
Bo3sBenenue anredpanydeckoit
IpoOu B CTETICHB

3anuchIBaTh anreOpandecKrue BhIPaKCHUS.
Haxonuth monmycTumpie 3HAUCHUS
MEPEMEHHBIX B JPOOHO-PAITMOHATHHBIX
BBIPKCHUSIX.

BrIMOTHATE YHCIIOBBIE OICTAHOBKY U
BBIYHCIIATH 3HAYCHHE IPOOU, B TOM YHCIIE
C TIOMOIIIBIO KAJIbKYJISTOPA.
dopMyIHpoBaTH OCHOBHOE CBOMCTBO
anredpandecKon IpoOdu U MPUMEHSTh €T0
J1s1 TpeoOpa3oBaHust IpooOei.

BBITIONHATE TOXKIECTBECHHBIE
peoOpa3oBaHMs PAMOHATBHBIX
BBIPAKECHUM.

BrITIONHATE NEUCTBUS C anreOpandecKuMu
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npo6simu. [lpumensats npeoOpa3zoBaHus
BBIPKEHUH [Tl pelIeHHs 3a/1a4.
BripaxkaTs nepeMeHHbIe U3 GOpMYI
(pu3myeckux, reOMETPUUYECKHUX,
OITUCHIBAIOLINX OBITOBBIE CUTYAIINH )

VYpaBHEHUS U HEPABEHCTBA! 19 JpoOHO-panmoHalibHbIE Pacnio3naBaTh 1poOHO-palliOHaTbHBIE
IpOOHO-pallMOHATbHbBIE ypaBHeHus1. Perenue npoOHO- ypaBHEHUSI.
YpaBHEHUS pallMOHAJIBHBIX YPAaBHEHU, Pemate 1poGHO-paninoHanbHbIE
CBOJSIINXCA K JINHEWHBIM UM K YpaBHEHUSI, CBOJIAIINUECS K TMHEUHBIM WUITN
KBaJPaTHBIM YPABHEHUSIM. K KBaJIpaTHbIM YPaBHEHUSIM, UCIIOJIb30BATh
Pemenune qpoOHO-parimoHaIBHBIX METO/I 3aMEHbI IEPEMEHHOM.
ypaBHEHUI METOJIOM 3aMEHbI Pemiate TekcToOBBIE 3a/1aUU
nepeMeHHo. Pellienre TeKCTOBbIX anredpanyeckuM CrocoOoM: MEPEXOAUTh
3a/1ay ¢ MOMOUIBIO JPOOHO- OT CIIOBECHOU (hOPMYITHPOBKHU YCITOBUS
palMOHAIbHBIX YPABHEHUM. 3a/1auu K areopandyeckon Mojiesu NyTém
['padpuueckas uaTEepnperanus COCTaBJICHUS YPABHEHUSI; peIlIaTh
YPaBHEHHI C IBYyMsI IEPEMEHHBIMU | COCTaBJICHHOE YPaBHCHHUE;
UHTEPHPETUPOBATH PE3YJIbTAT.
Hcnonb3oBaTh rpa@uuecKyro
WHTEPIIPETALNIO YPABHEHUM C IBYMSI
nepeMEHHBIMU
OyHKIUU 15 OO6nactb onpesenieHus u Hcnonb30BaTh PYHKIIMOHAIBHYIO

MHO’KECTBO 3HaUEHUH (PYHKIIHH.
Crioco0Obl 3amanus GYHKITHI.
I'padux dpyaknun. YreHne cBONCTB

TEPMHUHOJIOTHUIO U CUMBOJIUKY.
Haxoautk o6sacth onpeaeneHus u
MHOKECTBO 3HAUCHHUI (PYHKITUH.
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dbyukiuu no e€ rpaduky. [Ipumepsl
rpadukoB QPyHKIMIA, OTpaKAIOIINUX
peaibHbIE MPOLIECCHI.

DyHKIUM, OTIMCHIBAIOLIUE MTPSIMYIO
¥ 00paTHYIO MPONOPIUOHATIEHBIE
3aBHCHUMOCTH, UX IPa(UKH.

OyEKIMK y = X7,y = x°, y=4/x,

k .
Y =_ ¥ UX CBOMCTBA
X

Boruucnsats 3HaueHust GyHKIMMN, 3a1aHHBIX
dhopmynamu (Ipu HEOOXOIUMOCTH
MCIIOJIb30BaTh KaJbKYJIATOP); COCTABIATh
TaOJIMILbI 3HAUCHUH (QYHKIUU.

OmnuceiBaTh CBOMCTBA (DYHKIIMU HA OCHOBE
e€ rpaduyecKoro npeaCcTaBICHHUS.
Haxoauts ¢ momoipto rpaduka GyHKIHH
3HaYeHUE OAHON U3 PACCMAaTPUBAEMBIX
BEJIMYMH 110 3HAYEHUIO IPYTOil.
HccnenoBath nmpumepsl rpaduKoB,
OTpaXarolUX peajbHbIe MPOLECCH U
apneHus. [[puBoAUTH MprUMepHI IPOIIECCOB
U SIBJIEHUH C 33JJaHHBIMH CBOMCTBaMHU.
Bripaxkats popMyInoit 3aBUCUMOCTh
MEXAY BETUUUHAMH.

OnuckIBaTh XapakTep U3MEHEHUsI OJTHOM
BEJIMYMHBI B 3aBUCUMOCTH OT U3MEHEHUS
JIPYTOM.

Pacnio3naBaTh BUbI U3y4aeMbIX (QYHKIUH.

. 2 3
Crtpouts rpaduku GyHKIU y = X7,y = X°,
k
y= \/T , V= _.
X
Hcnonb30BaTh PyHKIMOHAIBHO-
rpaduyecKkue npeacTaBIeHUs

JUISl PELIEHMS U UCCIIEI0BAHNS YPaBHEHUN
Y CHCTEM ypaBHEHUM.
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[TpumensTs nudpoBbie pecypchbl
JUIS1 TIOCTPOCHHMS TPaUKOB U
UCCIIeIOBAaHUS CBOMCTB (hyHKITUI

Anrebpandeckue
BBIPAKCHHUSI: CTCTICHU

14

CreneHs ¢ 1ENbIM IIOKA3aTeNeM 1
€€ CBOMCTBA.

CranpapTHblil BUJ yncia. Pazmepbl
O00BEKTOB OKPY’KAIOILIEr0 MUPA,
JUIMTEJIBHOCTB IIPOLIECCOB

B OKPYXKaIOIEM MUpE

DopMyIMPOBATH ONPEICIICHUE CTETIEHU
C IIEJIBLIM TTOKa3aTeJIEM.
dopMynMpOBaTh, 3aNTUCHIBATH

B CUMBOJINYECKOU (hopme u
WJUTIOCTPUPOBATH PUMEPAMU CBOKMCTBA
CTEMEHU C IIEJIBIM MMOKa3aTeJIeM.
[IpuMeHATH CBOMCTBA CTENECHU

JUTs1 IpeoOpa3oBaHUsI BRIPAXKCHHUM,
COAEPKAIIUX CTENICHU C LEBIM
MMoKa3aTeJIeM.

BoinoaHaTh 1eUCTBUS ¢ YUCIIaMU,
3allUCaHHBIMU B CTAHJIAPTHOM BHU/IE
(YMHOXEHHME, JIeJIeHHe, BO3BECHNE

B CTEIICHbD).

[TosmyuaTe npeacTaBieHue 0 3HAYUMOCTHU
JEUCTBUTEIBHBIX YHCEINl B MPAKTUYECKOM
JICATEILHOCTH YEJIOBEKA.
AHaJIM3UPOBATH U JIENIATh BHIBOIbI

0 TOYHOCTH TIPUOIMKEHUS
VPPalMOHAIBHOIO YHCIIA PU PEIICHUN
3ajad.

OkpyriaTh HppalMOHAIBHBIE YKCIIA,
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BBITIOJIHATH PUKUJIKY PE3ybTaTa
BBIYMCJIEHU, OLIEHKY 3HAYE€HUI YHCIIOBBIX
BBIPAKCHUH

Hucna u BBIYUCIICHUS: 7 JleneHue ¢ ocTaTKoOM. DopMyIMPOBATH OIPEICICHUS AEITUMOCTH
JEIUMOCTb CpaBHEHHS LIETIBIX YACET HAIIEJIO, YHCEJ, CPABHUMBIX 110 JAHHOMY
10 MOJYJIO HATypaJbHOTO YHCIA. MOZYJIIO.
CBolicTBa CpaBHEHMI 110 MOYJIIO. BpINoHATH A€IEHUE C OCTATKOM.
OcTaTku CyMMBbI U NPOU3BEICHHUS Jloka3pIBaTh U IPUMEHSTH CBOMCTBA
10 JTAHHOMY MOZYJIO CpPaBHEHMH IO MOJYJIIO.
Haxoguthk ocTaTku CyMMBI U
POU3BEIAEHUS IO JAHHOMY MOYJIIO
[ToBTOpenue, obo0IIeHNE, 10 [ToBTOpEHNE OCHOBHBIX OHATUN U | BpIOUpaTh, MPUMEHSTH OLIEHUBATH

cucTeMaTH3anus 3HAaHUN

METOJIOB KypcOB 7 1 8 KJIacCOB,
0000111eHNE 3HAHU I

CIOCOOBI CPaBHEHUS YN CE, BEIUMCICHUH,
TOKJECTBEHHBIX MPe0oOpa30BaHUil
BBIPAXEHUH, PELICHUS YPABHEHUM U
CUCTEM ypaBHEHMI, HEPABECHCTB,
HOCTPOEHUs I'paUKOB.

Ocy1ecTBIATh CAMOKOHTPOJIb
BBITTOJTHAEMBIX IEUCTBUN U CAMOIIPOBEPKY
pe3ynbTaTa BbIUYNCICHUN,
npeo0pa3oBaHuid, TOCTPOSHUH.

Pemate 3a1aun U3 peanbHON )KU3HH,
IIPUMEHATh MaTEMAaTUYECKHUE 3HAHMS

JUISL pELIEHUS 3aa4 U3 IPYTUX IPEAMETOB.
Pemars TexcToBbIE 3a1a4n, CPABHUBATS,
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BbIOMpATh CIIOCOOBI pELICHUS 3a1a4H.
Hcnonb3oBath QyHKIMOHATBEHO-
rpaduueckue npeacTaBIeHUs

JUISL peLIeHUs 3a1a4

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

136
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9 KIIACC

HyJU QyHKIIUH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA (DYHKIIUH,
MPOMEXYTKH BO3pACTaHUs U
yObIBaHUS (PYHKIIMH, YETHBIC U
Heu€THbIe QYHKUIUHU, HAUOOJIBIIIEE U
HauMEHbIIIee 3HaYCHUS (PYHKIIHUH.
[Toctpoenue rpadukoB PyHKITHI
C TIOMOIIIBIO TTPE0OPa30BAHUM.
KBanparnsiit Tpéxunen. Kopau
KBaJIpaTHOTO TPEXWICHA.
Pa3znoxxenue kBagpaTHOrO
TpEXWICHA HA JIMHEHHBIE
MHO>KUTEJH.

KBanpatuunas ¢QyHKIus u eé
cBoricTBa. [Tapaboma, kKoopuHATHI
BEPIIKHBI Tapaboibl, OCh
CUMMETPHUU TapadoJIbL.
[TocTtpoenue rpaduka
KBaIpaTHYHON QyHKIIUU.
ITonoxxenue rpaduka
KBaJApaTHYHON pyHKINU

Hazpanue paznena KonnuectBo OcHOBHBIE BU/IbI AESITEIBHOCTH
OcHOBHOE cofiepKaHUe
(Tembl) Kypca 4acoB oOydJaronuxcs
OyHKIMU 25 Oynkuus. CBolicTBa QyHKIUI: OnuceIBaTh MOHATHE «(PYHKITHS.

[IpumensTs cBoicTBa GYHKIUI: HYIH

GyHKUIHUH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA

(GYHKIIH, TPOMEXYTKH BO3pACTaHUS U
yObIBaHUS QYHKIUH, YETHBIE U HEUETHBIE
(GyHKIIMHM, HanOoJbIlIee U HANMEHbIIEe
3HaYeHUs PYHKITUH.

Pacno3naBaTh KBaJgpaTHbIN TPEXUJIEH,
yCTaHaBIUBATh BO3MOXKHOCTh €T0
Pa3IoKEHUsI Ha MHOXKUTEIH,
packiaibIBaTh HA IMHEWHbIE MHOKUTEIH
KBaJPaTHBIN TPEXUJIEH C
HEOTPHULATEIbHBIM JTUCKPUMUHAHTOM.
PacniozHaBaTh KBaJipaTHYHYIO (PYHKIHIO
o hopmyire.

[TpuBOIMTE IPUMEPHI KBAAPATUUHBIX
3aBUCUMOCTEN U3 PEAIbHOU KU3HU,
(bu3MUKH, TEOMETPHH.

Brisgsiars 1 0000111aTe 0COOEHHOCTH
rpaduka

KBaJIpaTUYHON (pyHKIUU

y=ax’+ bx + c.
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B 3aBHCHMOCTH OT €€
kod(urmentos. Ucnonb3oBanue
CBOICTB KBaJpaTUIHON (HYyHKIIUU
JUIS PEIIeHuUs 3a/1au.

Crenennbie GyHKIIUU

C HaTypaJbHBIMU MOKA3aTEIIAMH,
uX rpauKu U CBOICTBA.

I'paduku pyHkmmin: y =+/x, y=3/x,
y=Ix]

Onpenenatb KOOPAUHATHI BEPIIHMHBI
napabosbl, 0Cb CUMMETPHUH 1apadoJIbI.
CtpouTth rpadKu KBaIpaTUIHBIX

byHKIMi, 3a1aHHBIX POopMyTIaMu BUAA

_ 2
y =ax’,

y=ax’+q,y=(x+b) +c
y=ax"+bx + c.

BrImonHITE mocTpoeHne rpagukoB
(GYHKIHIA ¢ TOMOIIBIO TTPe00pa30BaHMIMA
BHJIA:

fx) = Ax) + a; )2 fx + a); fx) =
k(x), fx) = A x ), fix) = )]
PacnoznaBath cTeneHHbIC (YHKITHH

C HaTypaJIbHBIMU TIOKA3aTENSIMU, CTPOUTD
rpaduKy CTEMEHHBIX (PYHKIIHIA

C oKa3zaTensiMu 2 u 3.

Hcnonb3oBath cBoOMCTBA IpadKOB
CTENEHHBIX QYHKUUN C HATYpaIbHBIMU
MOKa3aTeNsIMU MPU PEIICHUH 3a/au.

Crpouts rpaduku QyHKIHA y =[x ,

3 —
Y= ‘\/; Y = | X |
AHanu3upoBaTh U MPUMEHSATH CBOMCTBA
M3Y4YEHHBIX QYHKIUN TSI UX TIOCTPOCHHSI,
B TOM YHCJIE C TOMOUIBIO0 HU(PPOBBIX

pecypcoB
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YpaBHEHUS U HEPABEHCTBA:
KBaJpaTHbIEC HEPABEHCTBA

15

IlonATHE O pElIEHMN HEPABEHCTBA
C OJHOU mepeMeHHON. MHOXKECTBO
pEeLICHN HEPABEHCTBA.
KBagpaTHbie HEpaBEeHCTBA C OTHOM
IIEpEMEHHOM. Penienre HepaBeHCTB
rpaUyecKuM METOJOM U METOJIOM
uHTepBanoB. HepaBeHcTBa,
COZIEpIKAINE 3HAK MOJYJIS.
CucTeMbl HEPaBEHCTB C OJIHOU
MEPEMEHHON. PellieHne TeKCTOBBIX
3a/1a4 € MOMOIBIO HEPABEHCTB,
CHUCTEM HEPABEHCTB.

Hepasenctso ¢ nByms
nepeMeHHbIMU. Perenue
HEPABEHCTBA C IBYMsI
nepeMeHHbIMU. ['paduueckuit
METOJ] PELIEHUS CUCTEM
HEPABEHCTB C JBYMs
nepeMeHHbIMU. CrucTEeMBI
HEPABEHCTB C IByMS IEPEMEHHBIMU

Yurath, 3aIUCHIBATh, IOHUMATh,
WHTEPIIPETUPOBATh HEPABEHCTBA;
UCIIOJIb30BaTh CUMBOJIUKY U
TEPMHUHOJIOTHIO.

BrimonasaTs mpeobpa3oBaHus HEPABEHCTB,
WCITOJIB30BATh I MPEe0Opa3oBaHMS
CBOMCTBA YKMCJIOBBIX HEPABEHCTB.
Pacno3naBaTp KBajipaTHbIE HEPABEHCTBA
C OJTHOU IIEPEMEHHOM.

Pemats kBagpaTHOE HEPABEHCTBO
rpauuecKkuM METOJIOM U METOIOM
WHTEPBAJIOB.

Peuiats kBagpaTHbIE HEPABEHCTBA,
UCITIOJIB3YsI TpaUUIeCcKue MpeCTaBICHUS.
Pemats HEpaBEeHCTBA, COEpIKALINE 3HAK
MOJTYJISL.

N3o0paxkaTh perieHrne HepaBeHCTBA

C OJJHOM NIEPEMEHHOM U CUCTEMBI
HEPABEHCTB HAa KOOPJIMHATHOW MPAMOW,
3allMChIBATH PEILICHHUE C MOMOIIBIO
CHUMBOJIOB.

OcBauBath U NPUMEHATH HEPABEHCTBA
IIPU PELICHUH PA3JINYHbIX 33/1a4, B TOM
YUCJIE MPAKTUKO-OPUEHTUPOBAHHBIX.
Pacnio3HaBaTh HEPABEHCTBO C ABYMS
IIEPEMEHHBIMHU.
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[IpumeHsTh rpaduueckuii METOI peleHUs
CHUCTEM HEPaBEHCTB C JBYyMs
IIEPEMEHHBIMU

VYpaBHEHUS U HEPABEHCTBA!
ypaBHEHUS, HEPABEHCTBA
U UX CUCTEMBbI

25

bukBaapaTtHble ypaBHEHUS.
[Ipumepsl TPpUMEHEHN METOIOB
PaBHOCUJIBHBIX TPEOOPA30BAHMIA,
3aMEHBI IEPEMEHHOM,
rpaguIecKoro MeTo1a Mpu
penIeHn ypaBHEeHU! 3-i1 u 4-i1
CTEIIEHEH.

Pemenue npoOHO-palinoOHaIBHBIX
YPAaBHEHHU U HEPABEHCTB.
Pewenue cucrem ypaBHEHUM

C ABYMS IIEPEMEHHBIMU.
Pemenne npocrenmmx cucteM
HEJIMHEVMHBIX YPABHECHUH C ABYMS
nepeMeHHbIMU. ['paduueckuit
METOJ] PELIEHUSI CUCTEMBI
HEJIMHEVHBIX YPABHEHUN C ABYyMS
nepeMeHHbIMU. CucreMa JByX
HEJIMHEWHBIX YPaBHECHUU

C IBYMS IEPEMEHHBIMH KaK MOJIEIb
pEeaIbHOM CUTYaLlUH.

Cucrema HEJIMHEUHBIX YPaBHEHUM
C IapamMeTpoM.

Pemiats OukBanpaTHbIE YpaBHEHUS.
[IpuMEHATh METObI PABHOCUIIBHBIX
npeoOpa3oBaHuiA, 3aMEHBI TIEPEMEHHOM,
rpaduueckoro MeToia mpyu peuieHuu
ypaBHEHU 3-i U 4-11 CTENEeHe.
Pemate poOHO-palioHaIbHbIE
YpaBHEHUS U HEPABEHCTRBA.
Pacnio3naBaTh JIMHEHBIE ypaBHEHUS
C ABYMSI IEPEMEHHBIMU.

Crtpoutsh rpaduku ypaBHEHU, B TOM
YHUCJIE UCTIONB3YS MU(PPOBBIC PECYPCHI.
Pemate npocreimme cucTeMsl 1ByX
HEJIMHEVHBIX YPABHEHUHU C ABYMS
MEPEMEHHBIMU.

[TpuBoauTH rpaduyecKyro
WHTEPIIPETALNIO PEIICHHS YPAaBHEHUS
C ABYMs IEPEMEHHBIMU U CUCTEM
YPaBHEHUH C IByMs IEPEMEHHBIMH.
Pemats TekcTOBBIE 3a0aUN
aNre0pandecKuM CIIoCOOOM.
HccnenoBaTh CUCTEMBI HEIMHEWHBIX
YPaBHEHHU C MapaMETPOM.
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IIpocreimme HepaBEHCTBA C IByMS
MEPEMEHHBIMU U KX CUCTEMBI

Pemars npocrenmme HepaBeHCTBA
C ABYMS IIEPEMEHHBIMU U UX CUCTEMBI

YuciioBeie
HOCJIETIOBATEILHOCTH
Y POTPECCUU

25

[TonsiTre yncnoBou
Iocaea0BaTeNbHOCTH. KOHEUHbIE 1
OeCKOHEUHbIE
MOCJIEA0BATEIbHOCTH.
OrpaHnyeHHas
MOCIEA0BATEILHOCTh. MOHOTOHHO
BO3pacraronias (yobIBaroias)
MOCJIeI0BATEILHOCTh. CTIOCOOBI
3a/1aHUs MTOCIEA0BATEBbHOCTH:
OIUCATEIbHBIN, TAOIMYHBIN,

C MOMOUIBIO (POPMYJIBI 71-TO YJICHA,
PEKYPPEHTHBIU.

Apudmernueckas u
reOMETPUYECKAsI IPOrPECCHUMU.
CBoiiCTBA UJIEHOB
apudmeTryecKoil u
F€OMETPUUECKOU ITPOrPECCUM.
@opMyJIbI 1-TO YJICHA
apudmeTnyeckoil u
F€OMETPUUECKOU ITPOrPECCUM.
®opMyJibl CyMMBI EPBBIX N
YJICHOB apu(PMETUYECKON U
F€OMETPUUECKOUN MPOTPECCUM.

OcBanBaTh ¥ MPUMEHSTh HHICKCHBIC
0003HaueHUs, CTPOUTH PEUYEBBIE
BBICKA3bIBaHUS C UCIIOJIB30BAHUEM
TEPMUHOJIOTHH, CBSI3aHHOU C TIOHITHEM
MOCJIEIOBATEIBHOCTH.

Onpenensaitb BUIBI IOCIEI0BATEIbHOCTEMH:
OTpaHUYCHHAs TTOCIICIOBATEIHHOCTD,
MOHOTOHHO Bo3pacTatoias (yObIBaroias)
MOCJIEIOBATEIILHOCT.

AHanu3upoBath (popmyiy n-ro yieHa
MOCJIETIOBATEILHOCTH WJIH PEKYPPEHTHYO
dbopMyITy ¥ BEIYUCIISITH YJICHBI
MOCJIEIOBATEILHOCTEH, 3aIaHHBIX 3TUMHU
bopmynamu.

VY cranaBnmMBaTh 3aKOHOMEPHOCTh

B IOCTPOCHUHU TOCJIEI0BATEILHOCTH,

€CJIM BBITTUCAHBI TIEPBBIC HECKOJIBKO

€€ YICHOB.

Pacno3naBath apudmMeTHyeCcKyIo 1
r€OMETPUYECKYIO MPOrPECCUM TTPU PA3HBIX
crioco0ax 3aaHusl.

Pemate 3a1auu ¢ UCHIOJIL30BaHUEM
dbopmy1 n-To dneHa apuPMeTHIECKOM
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3ajaun Ha IPOTICHTHI, OAHKOBCKHE
BKJIQ/Ibl U KPEJIUTBL.
IIpencrasienue 0 CXOAUMOCTH
MOCJIEI0BATEIBbHOCTH,

0 CyMMHUPOBaHUHU OECKOHEYHO
yOBIBaIOIIECH T€OMETPUIECKON
MIPOTPECCHH.

Meton MaTeMaTH4YECKOU
naaykuu. [Ipocreiimme npumMepsl

Y TEOMETPUYECKOMN NPOTPECCUI, CYMMBI
NEPBBIX 7 YJICHOB.

N3006paxkaTh YIeHbI OCIEI0BATEIbHOCTH
TOYKaMH Ha KOOPAUHATHON

TUIOCKOCTH.

PaccmatpuBaTh npuMepsl IPOLIECCOB U
SABJICHUW U3 PEaJIbHOM KU3HU,
WLTIOCTPUPYIOIINE U3MEHEHUE

B apu(METHUECKON MPOTPECCHH,

B F€OMETPUYECKON MTPOTPECCUM;
nU300pakaTb COOTBETCTBYIOIINE
3aBUCUMOCTH TpadUyuecKH.

Pemats 3a1auu Ha MPOLIEHTHI, OAHKOBCKUE
BKJIAJIbl U KPEIUTOBAHUE.

[IpencraBnsaTs 6eCKOHEUYHBIC
NepUoIMYecKrue ApoOH B BUJIE
OOBIKHOBEHHBIX.

3HaKOMUTHCA C IOHSATHUEM CXOJIMMOCTH
MOCIIEI0BATEIBHOCTH, HAXOIUTh CYMMY
OECKOHEUYHO YOBIBAIOIIECH r€OMETPUIECKON
IPOrPECCHH.

[TpuMeHsITh METOT MAaTEMATUYECKOM
UHIYKIUU.

3HaKOMUTBCS C UCTOPUEHN pa3BUTHUSA
MaTeMaTHKU
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Anrebpanueckue 12 Kopens n-ii crenenu. CoiicTBa DopMyIMpPOBaTh ONPENEIICHUS KOPHS
BBIPAXKEHUSI: CTETICHb KOpH# n-# creneHu. CTeneHb n-l CTENEHU U CTENEHHU C PallMOHATbHBIM
C palMOHaJIbHBIM C pallMOHAJIBHBIM MTOKa3aTelieM MIOKAa3aTeJIEM.
IoKa3aresieM 1 €€ CBOWCTBA. [IpuMEHATH ONEPALUIO U3BICUEHUS
ToxxnecTBeHHBIE IPEOOPa30BAHUS KOpHSI n-U CTENEHU, UCTIOb3YS
BBIPAKECHHUI, COJIEpKAIINX KOPEHb IpU HEOOXOAMMOCTH KaJIbKYJISTOP.
n-i crenenu. ToXIeCTBEHHbIE Brrunciars 3HaUeHHE CTENEHN
npeoOpa30BaHUs BbIpAKEHUH, C pallMOHAJIBHBIM [MOKA3aTEJIEM.
coJlep KalluX CTENEHb OueHnBaTh 3HAYEHUE KOPHSI 11-1 CTENEHH,
C pallMOHAJIBHBIM [TOKAa3aTeJIEM 3HAYEHHE CTEIICHU C PAlMOHAIBHBIM
MOKA3aTeJIEM LIEJIBIMUA YHCIIAMH U
JECATUIHBIMH JPOOSMHU.
CpaBHUBATH U yNOPAIOYUBATH
palMOHANIBHBIE U UPPALIMOHAJIBHBIE YUCIIA,
3alIMCaHHbIE C IOMOLIBIO KOPHS n-U
CTEIEHU, CTENIEHU C PAlMOHAJIbHBIM
MIOKa3aTeJIEM.
BpINOMHATH TOXKIECTBEHHBIE
npeoOpa3oBaHus BbIpAXKEHHUS,
COAEPKAILETO KOPEHb 1-1 CTEIICHHU,
CTEIEHb C PAllMOHAIbHBIM [IOKa3aTENEM.
3HAKOMUTBCS C UCTOPUEN PA3BUTHS
MaTeMaTUKH
[ToBTOpeHue, 0600MIEeHNE, 34 Uucna u BeIUKCIICHUS (3aIKCh, OnepupoBath MOHATUEM YHCIOBOTO

CHUCTEMAaTHU3al A 3HAHUU

CpaBHCHHC, JICHCTBUS

MHOKCCTBA.
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C IEeUCTBUTEIHLHBIMU YHUCIAMU,
YUCJIOBas MpsAMasi; MPOLICHTHI,
OTHOIIICHUS, TTPOTIOPIIUH;
OKpYyTJIEHHUE, MPUOTIHNKEHUE,
OIICHKA)

AKTyaJIn3upOBaTh TEPMUHOJIOTHIO U
OCHOBHBIE JICICTBUSI, CBSI3aHHBIE

C YHCJIAMU: HATYpAJIbHOE YUCIIO0, TPOCTOE
Y COCTABHOE YHUCIIO, IEIUMOCTh
HaTypaJIbHBIX YUCEI, TPU3HAKU
JETUMOCTH, 11€710€ YUCII0, MOYJIb YUCJIA,
OOBIKHOBEHHAS M JICCATUYHAS JIPOOb,
CTaHJapTHBIN BUJI YUCIIA,
apu(MeTnyecKuil KBaJpaTHbIN KOPEHb.
BpinonHsATs 1eiCTBUSA, CPABHUBATH U
yHOPSIA0UMBATh YUCA, IPE/ICTABIATh
Yyyciia Ha KOOPAWHATHOU IIPAMOM,
OKPYTJISATh YUCIIA; BBIIOJHITh TPUKUIIKY
U OIIEHKY Pe3yJIbTaTa BHIYMCICHUM.
Pemats npaktuueckue 3agauu,
CoZIepIKalllie MPOLEHTHI, 101, YaCTH,
BBIPAXKAIOIINE 3aBUCUMOCTH:

CKOpPOCTb — BpEMS — PACCTOSIHUE,

1[€HA — KOJIMYECTBO — CTOUMOCTb,

00BEM paboTHI — BpeMs —
MPOU3BOJIUTEIIBHOCTh TPYAA.

Pa36upartsb peanbHbie KU3HEHHbBIE
CUTyalu, GopMyJIUpPOBATH UX HA SI3bIKE
MaTeMaTUKH, HAXOJIUTh PELICHUE,
MPUMEHSISI MaTEMaTHUYECKHUM anmnapar,
UHTEPIIPETUPOBATH PE3YIbTAT
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TexkcToBbIe 3a1aun (pEIICHNE
TEKCTOBBIX 3a/1a4 apU(PMETHICCKIM
U anreOpanyeckuM criocodamu)

Pemate TexcToBbIE 3a1auKn
apu(PMETHIECKUM CITOCOOOM; U3BJICKATh
HE0OXOMMBbIE IaHHbIE, TPEACTABICHHbIC
B BepOaJibHOM, rpauueckoM U
TaOJIUIHOM BHJIC.

Pemiate TekcTOBBIE 337]a4K C TOMOIIBIO
BBEJICHUSI IEPEMEHHBIX, COCTaBIISATh
ypaBHEHUS, HEPABEHCTBA, CUCTEMBI
ypaBHEHUH U HEPABEHCTB IO YCJIOBUIO
3a/1auun

Anrebpanyeckue BhIPaKCHHS
(mpeobpazoBaHue anreOpandecKux
BBIPXEHHM, TOMYCTHMbIE
3HAYCHUSA )

OnepupoBaTh MOHATUAMHU:

CTENEHb C LIEJIBIM IMOKa3aTeNEeM,
apu(MeTnyecKuil KBaJApaTHBIA KOPEHb,
MHOTOWICH, ajredpandeckast Apoob,
TOXIECTBO.

BpInoOHATE OCHOBHBIE JIEVUCTBUSL:
BBITIOJTHATH PACUYeThI 0 (hOopMyJIaMm,
npeoOpa3oBbIBATH IIEJIbIE, APOOHO-
paIMOHATbHBIC BBIPAKECHUS

U BBIPAKEHUS C KOPHSIMU,
peaIn30BbIBATh Pa3I0KEeHUE
MHOTOYJICHa HA MHOXKUTEJIH,

B TOM YHCJIE C UCIOJIb30BaHUEM (HOpMYJT
Pa3HOCTHU KBaJIPAaTOB, CYMMBbI U pa3HOCTU
KyOOB, KBaJpaTa CyMMbI B PA3HOCTH,
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Ky0a CyMMBI U pa3HOCTH; HAXOAHUTh
JOMYCTUMBbIE 3HAUECHHSI IEPEMEHHBIX

JUTs APOOHO-PAlIMOHATIBHBIX BBIPAKEHUH,
KOPHEH.

MopenupoBaTh C TOMOTIBIO (GOPMYIT
peajbHbIe MPOLIECCHl U SIBJICHUS

®yHKIMHU (IOCTPOEHHE, CBOWCTBA
U3YYEHHBIX (QYHKLINH;
rpaduueckoe penieHne ypaBHeHi
1 UX CUCTEM)

OnepupoBaTh NOHATHAMH: (PYHKIIHS,
rpaduk QyHKIMH, HYyTU QYHKIUH,
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
IPOMEXKYTKH BO3PACTAHUS, TPOMEKYTKH
yObIBaHUs, HAUOOJIbLIIEE U HAUMEHBIIIEE
3HaYEHUs! QYHKIUH.

AHanu3upoBaTh, CPAaBHUBATb,
o0cyX1aTh CBOMCTBA (PYHKIIHIA, CTPOUTH
uX rpadukH.

OnepupoBaTh MOHATHUSAMU: TPAMAs
IPONOPLUOHAIBHOCTb, OOpaTHasI
IPONOPLUOHAIBHOCTD, JIMHEWHAs
byHKIMS, KBaApaTHUHas QyHKIUS,
napaboJia, rurepooJia.

Hcnonp30Bath rpauKy A5 ONPEIEICHUS
CBOIICTB, MPOLIECCOB U 3aBUCUMOCTEH,
JUTS peLeHus 3a1a4 U3 IPYruX yueOHbIX
IPEIMETOB U PEAIbHOM KU3HU;
MOJIEJIMPOBATH C MMOMOIIBIO TpahUKOB
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peanbHbIE IPOLECCHI U SIBJICHUS.
Bripaxxats popmynamu 3aBUCIMOCTH
MEXly BEJIUYUHAMU, MOJIEIIUPOBATh
pealbHbIE IIPOLIECCHI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

136
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OEJIEPAJIBHASA PABOYAS TPOI'PAMMA YYEBHOTI'O KYPCA
«TEOMETPHUSI» HA YIJTYBJAEHHOM YPOBHE B 8-9 KJIACCAX

INOACHHUTEJIBHAA 3AIIMCKA

['eomeTpust Kak OAMH U3 OCHOBHBIX PA3/EJIOB LIKOJLHON MaTEMaTUKHU, UMEIOIIH
CBOCH IIeNbl0 00eCneunTh M3yuyeHUE CBOMCTB M pa3MepoB (UTYp, UX OTHOILIECHUH U
B3aMMHOE pPACIOJIO)KEHUE, OMUPAETCSl Ha JIOTHYECKYH0, JI0KA3aTeNIbHYIO JIMHUIO.
[leHHOCTH, W3y4YeHUS TEOMETPUM Ha YPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
3aKJIIOYAeTCs B TOM, YTO OOYYaIOIIMKCA YYUTCA MPOBOAMTH JIOKa3aTeIbHBIC
pacCyXJieHUs, CTPOUTh JIOTUYECKHE YMO3AKIIOYEHUS, JOKa3blBaTh HCTUHHBIE
YTBEPKACHUS U CTPOUTH KOHTPIPUMEPHI K JTOXKHBIM, IPOBOAUTH PACCYKIACHUS
«OT TPOTUBHOTO», OTJIWYATh CBOMCTBA OT MPHU3HAKOB, (HOPMYIHpPOBATH OOpaTHBIE
yrBepxaeHus. Ocoboe 3HaueHHE JoKa3aTelbHas JUHHUS HMMEET id YriayOnEHHOro
U3yYEHUS MaTEMaTHKH.

[enbto M3y4eHUs T€OMETPHUH SIBJISIETCS MCIOIb30BaHUE €€ KaK MHCTPyMEHTa Mpu
pELIeHUH KaK MaTeMaTUYeCKUX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEUAIOIIMXCS B peaibHOU
#u3HU. OOydaromuiicss JOJKEH HAy4YUThCA OIpPEAENATh T€OMETPUUYECKYIO (QUrypy,
OMKCHIBATh CJIOBAMM YEPTEX WIM PUCYHOK, HAWTH IJIOMIAAb 3€MEIbHOIO YYacTkKa,
paccUuThIBaTh HEOOXOJMMYIO JUIMHY OINTOBOJIOKOHHOTO Kalenss Wiu TpeOyembie
pa3Mepbl rapaxa Jjsi aBTOMOOWJS. DTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTENbHAS
JUHUS B UW3y4eHHH TreoMeTpuu. llpu pemeHuM 3amay NpPaKTUYECKOTO XapakTepa
o0yyJaroumiicss y4uTcsi CTPOUTh MAaTEMaTUYECKHE MOJENU peajbHbIX >KU3HEHHBIX
CUTyallMii, NPOBOJUTH BBIYUCICHUS U OLEHUBATH aJIEKBATHOCTb IOJIYYEHHOTO
pe3yJbTara.

Oco0eHHOCTh yUeOHOTO Kypca yriayOJaEHHOTO U3yUeHUsI TEOMETPUU COCTOUT B TOM,
4yTO 00y4YarouIuecs He MPOCTO 3HAKOMSTCA C ONpeNeIEHHBIMUA MOHATUAMU, & YBEPEHHO
oBnageBaoT uMHU. CyIIeCTBYIOIIME TeMbl MPOrpaMMbl 0a30BOTO Kypca T€OMETPUHU
U3y4yarTcs Ha Oosiee TUIyOOKOM YpPOBHE, a OOydaroliuecs MNpHOOpeTaroT yMeEHHs,
MOMOTAIOIINEe UM YBEPEHHO MPHUMEHITh CBOM 3HAHMs HE TOJBKO B MaTeMaTHKE, HO U
B CMEXHBIX MpPEeIMEeTax, Mpexae Bcero pu3nke u nHHOpMATHKE, a TAKXKE MOIb30BaATHCS
MOJIy4YeHHBIMU 3HAHUSIMU TIPU PEIICHUU PAKTUYECKUX 3a/a4.

CornacHo yueOHOMY TJ1aHy B 8—9 Kitaccax n3ydaeTcst yriayOn€HHbIN yaeOHbBIN Kype
«'eomeTpusi», KOTOPBIM BKIIOYAET CIEAYIONIME OCHOBHBIE pa3/ieNibl COJACPKAHUS:
«Hauana reomerpumn», «TpeyroibHUKN», «OKpYyXHOCTBY, «YUeThIpEXYTOIbHUKNY,
«ITopobuey», «dneMeHTbl TpuroHoMeTpumn», «Ilnomanny», a Takxke «MeToa KOOpAUHATY,
«BexTops», «IIpeobpa3oBanus MIOCKOCTH.

OOmiee YMCIO YacOB, PEKOMEHIOBAHHBIX JUIS HW3Y4YeHHs ydeOHOro Kypca
«I"'eometpus», — 204 yacoB: B 8 kiacce —102 yaca (3 yaca B Henento), B 9 kiacce — 102
yaca (34yaca B HEJIEIIIO).
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COJAEPXKXAHUME OBYUYEHUA

8 KJIACC

YeTbIpéxyroJbHUKH

[Tapannenorpamm, ero npu3HaKu u cBorcTBa. [IpsMoyroasHuK, poM0, KBajpaT, UX
NpU3HaKu U cBoiicTBa. Tpanenus. PaBHoOeapeHHas Tparenus, €€ CBONCTBA U MPU3HAKH.
[IpssmoyrosbHas Tpaneuus. CpeaHsis JUHUAS TPATELHUU.

CpenHss nuHUA TpeyroiabHUKa. MeTon yJIBOEHUS MEIWaHbl TPEYTrOJIbHHUKA.
Teopema 0 nepeceyeHnn MeIMad TPEYrOJIbHUKA.

Teopema daieca, Teopema 0 MPONOPUUOHAIBHBIX OTpe3kax. Teopema BapuHboHa
JUIS1 TPOU3BOJIBHOTO YETBIPEXYTOJIbHUKA.

LleHTpanbHO-CUMMETPUYHBIE QUTYPHI.

IToxooue

[lonobue TtpeyronpHUKoOB, KodhduuueHt mnonodbus. IlpuzHaku mogO00US
TpeyroiabHHUKOB. [IpuMenenue mono0us npu pelieHny reOMeTPUIECKUX U MPAKTUYECKUX
3ajau.

ITaomaan

[Tonstue o mmomaau. CroicTBa 1omaaei reomerpudeckux guryp. I[Ipocreiimme
dbopMypl NI TUIOMIAAW TPEYTOJbHMKA, MapajiejorpamMma, pomba W Tpamneruu.
[Tnomanu nomooHeIx Guryp. OTHOMIEHNE TUTOMAACH TPEYTOIHLHUKOB.

Teopema IIugaropa
Teopema Iludaropa. IIpumenenue Tteopemsbl I[ludaropa mnpu pemeHUn
MMPAKTUYECKUX 3a7a4.

JJIeMEHTHI TPHTOHOMETPHH

CuHyC, KOCHHYC, TAaHI€HC M KOTAHI€HC OCTPOro0 yrja IPAMOYTOJILHOIO
TpeyrojbHuka. TpuronoMmerpuueckue Qynkmuu yros B 30°, 45° um  60°.
[IponopiHOHaIbHbIE OTPE3KU B IPAMOYTOJILHOM TPEYTOJIbHUKE.

Yribl M 4eTbIPEXYTOJIbHUKH, CBA3aHHbIE C OKPYKHOCTBHIO
BrnmcanHble M LEHTpaNbHBIE YIJIBI, YTOJ MEXKJIYy KacaTelIbHOW U XOPIOH. YTJbI
MEXKIy XOpAaMU U CEKyIIMMH. BIMCaHHbBIE U ONKMCAHHBIE OKPYKHOCTH TPEYTOJIbHUKA
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U 4YeTBIPEXYTroJabHUKH. CBOWICTBA M MPU3HAKKA BIHCAHHOIO YETBIPEXYTOJbHUKA.
BzaumHoe pacnonoxkenne 1ByX OkpyxHocTeil. Kacanue oxpyxkHocteir. OOmiue
KacaTeJIbHbIE K JBYM OKPYXHOCTSIM.

9 KJACC

Pemienue TpeyroJibHUKOB

Cunyc, kocunyc, tanreHc yrioB ot 0° g0 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
ToxkAecTBO. DopMyIbl npuBeaeHUs. Pemenre TpeyroapHUKoOB. TeopeMa KOCHHYCOB U
TEOpeMa CHHYCOB. PenieHue NpakTUYECKUX 3a7a4 C HCIOJIb30BAHUEM TEOPEMBbI
KOCHHYCOB M TEOPEMBI CUHYCOB. Pelienne 3a1a4 reoMeTpuyecKoi ONTHKHY.

Tpuronometrpuyeckue Gopmybl s MIIOUIAAN TPEYroJbHUKA, MapaieIorpaMma,
pomba, Tpanmeuuun. @Dopmyna I'epona. @opmyna  IOHAAW  BBIMYKIOTO
4eTBIPEX YT OJIbHUKA.

ITonoOue TPpeyroibHUKOB

Xopapl U MOg00HBIE TPEYTOJBHUKH B OKPYKHOCTH. TeopemMa O Mpou3BEICHUU
OTPE3KOB XOp[, TEOPEMBI O MPOU3BEICHUU OTPE3KOB CEKYIIHMX, TEOPEMA O KBaJapare
KacarteabHOW. [I[puMeHeHne NMpu pElICeHUH reOMETPUYECKUX 3am1ad. Teopembl UeBbl u
Menenas. [lonsitue o romoTeTHN.

MeToa KOOpAMHAT

YpaBHeHUE IPSMON Ha MJIOCKOCTU. YTJIOBOM KO3 (PUITMEHT U CBOOOIHBIN YJIeH, UX
reoMeTpuYecKnii cMbIci. [lapamnenbHOCTh M NEPNEHAUKYJISIPHOCTh MPSAMBIX (depes
yII0BON KOA(P(UITUEHT).

YpaBHeHHE OKpYKHOCTH. HaxokIeHune nepecedeHnii OKpPYKHOCTEM M NIPSIMBIX
B KoopauHarax. @opmysa pacCTOsHHMS OT TOYKM 10 npsaMou. Ilnomans
napajuieiorpaMMa B KOOpJAMWHATaX, IMOHATHE 00 OPHEHTUPOBAHHOW IUIOMIA[IN.
[IpumeHneHne Meroaa KOOpPAMHAT B IIPAKTUKO-OPUEHTHUPOBAHHBIX TI'E€OMETPUUYECKHUX
3a/1a4ax.

BexkTopsl

Bektoper Ha mimockoctu. CrokeHWE W BHIYMTAHWE BEKTOPOB — TPaBHIIA
TpPEeyrojpbHUKa W MapajuiesiorpaMma. YMHOXKEHHE BeKTopa Ha 4uciio. KoopauHath
BekTopa. CrokeHWe ¥ BBIYUTAHHE BEKTOPOB, YMHOXEHHE BEKTOpa Ha YHCIIO
B KoopauHatax. [[pumeHeHne BEeKTOPOB B (PU3HKe, IIEHTP Macc.

[Tonstue o 6a3uce (Ha MIIOCKOCTH). PazioxeHust BEKTOpoB 1o 6azucy. CkaisipHoe
MPOU3BEJCHNE BEKTOPOB, TEOMETPUUYECKUNA CMBICII M BBIPAKEHHUE B JEKAPTOBBIX
KoopauHatax.  JIucTpuOyTMBHOCTH  CKajsipHoro  mpousBeneHus.  CkamsipHOe
pou3BeJeHUE U TpoenrpoBaHue. [IpuMeHeHne CKaIsIpHOTO MPOU3BENCHUS BEKTOPOB
JUTST HAXOKICHWsI JUIMH ¥ YIJIOB. PelieHue TeoMeTpuYecKuX 3aaad C IOMOIIBIO
CKJIIPHOTO TPOU3BEICHHUS.
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JJIMHA OKPYKHOCTH M INIOIIAAL Kpyra

IIpaBubHBIE MHOTOYTOJIBHUKH. J[sIMHA OKpYy)KHOCTH. [ pagycHas u panuanHas Mepa
yIJla, BBIYMCICHHWE JUIMH NOyI OKpYyKHOCTeH. llnomane kpyra, cekropa, CErMeHTa.
HcTopuueckue cBeieHUs1 00 U3MEPEHHUHU JUIMHBI OKPYKHOCTH U TUIOIIAIU Kpyra.

JIBMKeHM S TUIOCKOCTH

Hentpansuas cummetpusi. LlentpansHo-cummerpuunbie purypsl. [loBopot. OceBast
cummeTpusi. OUrypbl, CHMMETPUYHBIE OTHOCUTEIIBHO HEKOTOPOM ocu. llapamienbHbliii
MIEPEHOC.

[TonsTue nBukeHust U ero cBoictBa. PapeHcTBo Quryp. [IposiBieHus cumMmeTpuun
B IIpUPOJE, IKUBOIIMCH, CKYJIBNType, apxurekrype. Kommoznmuum aBuxeHUn
(npocteiimue npuMepsl). [I[puMeHeHrne B reOMeTpUYECKHX 3a/1auax.

MNPEAMETHBIE PE3YJIBTATbHI
K xoHiy o0yuenusi B 8 kiacce o0y4arouuiics NoayduT CIEIYIONIUE MPEAMETHBIC

PE3yJbTaTHI:

Pacmo3naBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIHHUKOB, UX 3JIEMEHTHI, TTOJIH30BATHCS
WX CBOMCTBAMU IIPH PEIICHUU T€OMETPUIECCKUX 3a7a4. Pa3nuyarh MpU3HAKU U CBOMCTBA
napajiesiorpaMmma, pom6a U mpsMOyTOJbHUKA, JOKA3bIBaTh UX U YBEPEHHO NMPUMEHSTH
TIPY PEIIEHUN TEOMETPUICCKUX 3a7ad.

Hcnonp30BaTh CBOMCTBA TOYKH MEPECEUCHUS MEIMaH TPEYTroabHUKa (IIEHTpa Macc)
B PCIICHHUH 3a/1aY.

Brnanets moHATHEM CpeIHEW JIMHUM TPEYroJbHUKA M Tpameiuu, MPUMEHSATh HX
CBOMCTBa TIPU PEIICHUU TEOMETPUYEeCKHX 3anad. Vcmomp3oBaTh Teopemy dDaneca u
TEOPEMY O MPOTOPIIMOHATBHBIX OTPE3KaX, MPUMEHATh UX JIJISl PEIICHUS MPAKTUYECKUX
3a1ad4.

Pacro3naBaTh 1EHTPaIbHO-CHMMETPHYHBIC (UTYPBI U MCIOJIB30BaTh UX CBOMCTBA
IIPY PEIIEHUH 3a/1a4.

Brnanerr moHsATHSAMH TIOA00MS  TPEYroJbHUKOB, Kod(dduiueHta moaodus,
COOTBETCTBEHHBIX JJIEMEHTOB TMOJAOOHBIX TPEYroNbHUKOB. MMeTh TmpencTaBiieHUE
0 mpeobpazoBaHMU MOAOOMS U O TOAOOHBIX ¢urypax. [lomb3oBaTtbes mpuU3HAKaAMU
oJI00MsT TPEYTOJbHUKOB IPU PEIICHHH T'C€OMETPUYSCKHX 3anad. Jlokas3wiBaTh H
NPUMEHSATh OTHOIICHUS TMPOTIOPIIMOHATBHOCTA B TMPSMOYTOJIBHBIX TPEYTOJbHUKAX.
[TpumeHnsaTh mogo0ue B MPaKTUYECKUX 3aavax.
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BeIBOANTE U MCIIONB30BAaTh MpOCTEUIe GOPMYIIbI s TJIOMIAAN TPEYTOJIbHUKA,
napajuienorpaMmma, pom06a u Tpanenuu. BeraucaaTh (pa3nuaHbBIMU CIIOCOO0aMM ) TIIOMIA T
TPEYroJbHUKAa W IUIOMAJAM MHOTOYTOJNBHBIX (GHUTyp (MOJB3YsCh, T/A€ HEOOXOAUMO,
KaJTbKyJIATOpPOM). 3HATh  OTHOIICHWE  IUIOIIAJICH 10TOOHBIX buryp u
IPUMEHSATh MPU perieHu 3anad. [[puMeHsATh MOJydeHHBIE YMEHHUS B MPAKTUYCCKUX
3a/avax.

[Tonb3oBatbess  Teopemoit  [ludaropa nmnms  pemieHUS TEOMETPUYECKUX U
npakTHUecKux 3amad. CTpOUTh MaTeMaTHYECKYI0 MOJE]h B IMPAKTUYECKUX 3ajadax,
CaMOCTOSITENILHO JIEeNaTh YePTEXK U HAXOJUTh COOTBETCTBYIONIUE JTHHBI.

Brnagets moHATHEM BIIMCAHHOTO U IICHTPAIBHOTO YIJIa, yIila MEXIy KacaTelIbHOU U
XOp/IOH, OMUCAaHHOW M BIHCAHHON OKPY>KHOCTH TPEYTOJbHHKA M YETHIPEXYTOJIbHHKA,
NIPUMEHSTH UX CBOWCTBA MPHU PEIICHUH 3a7ad.

[TpuMeHsITh OTyYeHHBIE 3HAHUS HA TPAKTHKE — CTPOUTH MAaTEMAaTUYECKUE MOJIEIN
JUISL  3a7ad  peambHOM JKM3HM W TPOBOJIUTH COOTBETCTBYIOIINE BBIYHCIICHUS
C TPUMEHEHHEM TOJ00MS U TPUTOHOMETpUU (MONB3YSICh, TA€ HEOOXOAMMO,
KQJIBKYJISITOPOM).

K koH1ly 00yueHus B 9 kiacce 00y4aromuics NOJyUUT CIEIYIOUIUE MPEIMETHBIE
pe3yibTaThl:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMM OCTPBHIX YTIOB, YMETh HAaXOJWTh C WX
NOMOILBIO  Pa3IUYHbIe DJIEMEHTHI MPSMOYTOJIBHOIO TPEYrojbHUKa («peuieHue
NPSIMOYTOJIBHBIX TPEYroJbHUKOB»). HaxoauTs (C MOMOIIBIO KalbKyJISATOpPA) JIMHBI U
YTIIBI JIJ1S1 HETAOJIMYHBIX 3HAYCHUMN.

[lonb3oBaTbes (opmylaMu MPUBENEHUS W OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKAECTBOM JUII  HAXOXKAEHUS COOTHOUIEHWH MEXAY TPUTOHOMETPHUYECKUMHU
BEJINYMHAMM.

Jloka3plBaTb TEOPEMY CHHYCOB M TEOPEMY KOCHUHYCOB, MNPHUMEHATh HX
JUTSL HAXOXKJEHUSI PA3IMYHBIX JIEMEHTOB TPEYroJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY),
IIPU PEIICHUU T€OMETPUUECKUX 3a1ay. [[puMeHaTh MoSy4eHHbIE 3HAHUS NP PELICHUU
MPAKTUYECKUX 33/1a4.

[IpuMeHATh TPUTOHOMETPHUIO B 33Ja4ax Ha HAXOXKIAEHUE IUIOUIAJH, BBIBOJUTH U
BIAJCTh TPUTOHOMETPUYECKUMHU  (GOpMylamMu  JJis  IUIOMIAJAW  TPEYTOJIbHHKA,
napajienorpamma, pom0a, Tpaneuuu, BbIBOJUTh U MPUMEHATH Qopmyny ['epoHa u
dbopMyITy IS TJIOIIAX BEITYKJIOTO YEThIPEXYTOJIHHHKA.

NmeTs mpeAcTaBieHre 0 TOMOTETUH, MPUMEHSATh B IPAKTUYECKUX CUTYaIIUSIX.

Hcnonp3oBatk Teopembl UeBbl 1 MeHenast Npy pelIeHny 3a1ay.

Hcnonb30BaTh TEOPEMBI O BIMCAHHBIX YTIIaX, yriaX MEXAYy XOpJaMU (CEKYIIUMH )
U yrile MEeXAYy KacaTeJbHOM W XOpAOHM MNpU PEIIEHUH TEeOMETPUYECKUX 3a/ad.
Jloka3pIBaTh ¥ NPUMEHSTh TEOPEMBI O NMPOU3BEAECHUN OTPE3KOB XOPA, O MPOU3BEICHUH
OTPE3KOB CEKYLIUX, O KBaJpaTe KacaTeIbHOM.
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Brnagetp moHsATHEM KOOpAMHAT HA IUIOCKOCTH, PabOTaTh C YpaBHEHHEM IMPSIMOM
Ha TUIOCKOCTH. BnaneTs MOHATHSIMH YTJIOBOTO KOd((uIlMeHTa U CBOOOJIHOTO YJICHA,
MIOHUMATh UX TEOMETPUUYECKUI CMBICIT B CBSI3b YTIIOBOTO K03(HIneHTa ¢ Bo3pacTaHuEM
¥ yObIBaHMEM JHMHEHHOW (QYHKIMH. YMETh peliaTb METOJOM KOOpJIWHAT 3ajaud,
CBSI3aHHBIE C TAPAUICTBLHOCTHIO W TEPICHIUKYISIPHOCTBHIO TMPSIMBIX, MEpPECEUCHUEM
NPSIMBIX, HAXOXKICHUEM TOYEK MePECEUCHUS.

BeIBOUTE ¥ BIaIeTh YpaBHEHUEM OKPYKHOCTHU. VICIOIb30BaTh METOA KOOPAMHAT
JUIST HAXOXJCHHUSA TIEPECeUeHU OKPY)KHOCTeW U mpsAMbIX. Brmanmets dopmynamu
PacCTOSIHUS OT TOYKH JIO MPSIMOM, TUIOIIAM TapajieorpaMMa B KOOpANHATAX, UMETh
noHsTue 00 OpHUEHTHUPOBAHHOW TUIomAnU. I[lomp30BaThCS METOJOM KOOpIWHAT
Ha IJIOCKOCTH, MPUMEHSThH €T0 TPH PEIICHUH F€OMETPUYECKUX M MPAKTHYECKHUX 3a/1a4.
[IpuMeHsITh METOJ KOOPAMHAT B TPAKTHKO-OPUEHTHUPOBAHHBIX T'€OMETPHUECKUX
3a/aqax.

Brnanetp moHATHEM BEKTOpa. YMETh CKIIAJABIBATh U BHIYUTATh BEKTOPHI, YMHOXKATh
Ha 4YHCIIO, BIAJNETh TMpaBWIaMH TPEYroJbHUKA W TapaienorpamMMa. BianeTs
NPAKTHYECKUMH MHTEPIIPETAUSIMUA BEKTOPOB. Y BEPEHHO TOJB30BATHCS KOOPAUHATAMH
BeKTOpa. BrnaseTs clioskeHneM U BBIYMUTAHHEM BEKTOPOB, YMHOKCHHEM BEKTOpA Ha YUCIIO
B KOOpAMHATAX.

WNmets mpeacraBineHne o Oasuce (Ha TIUIOCKOCTH). PackiiageiBaTh BEKTOPHI
no ©Oasucy. PackmagpiBaTh BEKTOpHI CHJI C TIOMOINBIO MPOCHUPOBAaHUS U
TPUTOHOMETPHUECKUX COOTHOIICHHUHA. [[pIMEHSITh MOTy4YeHHbIC 3HAHUS B TIPOCTEHIINX
buznuecKux 3amayax.

Brnagerp TMOHSATHEM CKalspHOTO TIPOU3BEICHUS BEKTOPOB, IOHUMATh €ro
T€OMETPUUYECKUN CMBICII U YBEPEHHO MOJIb30BAaThCS €T0 BBIPAKCHHEM B JCKAPTOBBIX
KOOpAMHATAaX. 3HaTh AUCTPUOYTHUBHOCTH CKAJISAPHOTO TIPOM3BEICHUS W €ro CBSI3b
¢ mpoenrpoBaHueM. [IpUMEHATh CKaIIpHOE MPOU3BEICHNE BEKTOPOB /I HAXOXKICHUS
JUTAH ¥ yTJI0B. PemaTh reoMeTprueckne 3aauu ¢ MOMOIIBIO CKAISIPHOTO MTPOU3BEICHUS.
Hcnonp30BaTh CKaISIpHOE MPOU3BEACHUE BEKTOPOB B alreOpanuecKux W (PU3HUECKUX
3a/avax.

Brnageth NOHATHAMH TPAaBUILHOTO MHOTOYTOJBHUKA, UTMHBI OKPYXHOCTH, JITTHHBI
IYTH OKPY>KHOCTH M PaJaHHOW MEpBI yTJia, BBIYUCIATH IUIOMAAh KPyTra U ero 4acTeil.
[Tornmate cmbicn uucia 7. [IpUMEHSTH TOJNydeHHBIE YMEHHS TpPHU PEHICHUU
NPAaKTHYECKUX 3a7a4. 3HATh HCTOPUIECCKUE CBEACHHUS 00 M3MEPEHUH JITTHHBI OKPYKHOCTH
¥ TUIOIIAIU KpyTa.

HmeTs mpencTaBieHne O MpeoOpa30BaHMU TUIOCKOCTH, O IBWXEHHSIX. HaxomauTtsb
OCH, TICHTPhl CHUMMETpHH (UTYp, LEHTPHl TOBOPOTA, HAXOAUTh KOMIIO3UIIUU
NpoCTeHIMX MpeoOpa3oBanuii. [IpUMEHSTh IBMIKEHHS IIJIOCKOCTH TPH PEIICHUU
TeOMETPUUYECKUX 3a/1a4.

[TpuMeHsITh OTyYCHHBIE 3HAHMSI HAa IPAKTHKE — CTPOUTh MAaTEMAaTUYECKUE MOJIEIH
JUIS  3alad  pealbHOM JKM3HM M TPOBOAUTH COOTBETCTBYIOIIWE BBIYMCIICHUS
C TPUMEHEHHWEM TOJ00OMsI W TPUTOHOMETPUYECKMX (yHKIMK (TOIB3YSICH, TIe
HE0O0XO0IMMO, KAIBKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE
8 KJACC

cBoricTBa. [IpsMoyroiabHUK, poMO,
KBaJpaT, UX MPU3HAKU U CBOMCTBA.
CpenHsis TMHUS TPEYTOJIbHUKA.
Tpanenus. PaBnoOenpennas
Tpaneuus, €€ CBOMCTBA U
npusHaku. [IpsamoyrosbHas
tpaneuus. CpeaHss JIUHUS
Tpaneuuu. Teopema Pareca.
TeopeMa 0 npONnOPLMOHATBHBIX
oTpe3kax. LlenTp macc
TpeyrojbHuKa. L{eHTpanbHo-
CUMMETPUYHBIC (DUTYPBI

Ha3zpanue paznena KomnnuecTBo OcHOBHbIE BU/JIBI JIESITEILHOCTH
OcHOBHOE coepKaHUE
(TemnI) Kypca 4acoB 00yUaroIIMXCs
YeTblpEXYyTroabHUKH 22 [Tapannenorpamm, ero npuszHaku 1 | M3o0paxaTh 1 HAXOAUTH HA YEPTE)KAX

4eTHIPEXYTOJbHUKU Pa3HBIX BUJIOB U X
3JIEMEHTHI.

DopMyIMpPOBATh ONIPEAECICHUS
napasuiesiorpaMma, IpsiMOyTroJIbHHKA,
pomb0a, KBaapaTa, Tpaneuuu, paBHOOOKOI
Tpaneuuu, NpSIMOYroJIbHON Tparnelny.
Jloka3pIBaTh U UCIOIb30BAThH

[P pelICHUH 3a/1a4 TPU3HAKU U CBOHCTBA
napasuiesiorpaMma, IpsiMOyTrOJIbHHKA,
pomb0a, KBaapara, Tparneuu, paBHOOOKOI1
Tpaneuuu, NpSMOYroJbHOM TparneluH.
JloKa3bIBaTh U HCIIOJIb30BATh

IpU peleHu  3a1a4 TeopeMbl Paneca

¥ 0 IPOTNIOPLIMOHATIBHBIX OTPE3Kax.
dopmynupoBaTh U JOKa3bIBaTh CBOICTBA
TOYKH TIepeceueHus] MeHaH
TPEYroJbHHUKA; MOTy4aTh MPECTaBICHUS
0 METOJZIE Macc, O CBS3U C (PUIUKOI.
dopmynupoBaTh onpezeneHIe U
JI0Ka3bIBaTh CBOMCTBA [IEHTPAIbHO-
CUMMETPUYHBIX QUTY.
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Pemate 3amauu ¢ ucnosb30BaHEM
CBOMCTB ¥ MPU3HAKOB MMapajuieiorpaMma.
[TpoBoAMTH NeNeHre OTpe3Ka Ha PaBHbBIE
YACTH C TIOMOIIBIO IUPKYJISA U JTMHEUKH.
Hcnonp30Bath MUQPPOBIE PECYPCHI

JUTSI UCCIIEZIOBAHUS CBOMCTB M3y4aeMBbIX
buryp u koHbuUrypamui

[TomoOue

16

[Tomobue TpeyroabHUKOB,
koaurment mogodus. [IpuzHaku
no100Ust TPEYrOJIbHUKOB.
[Tpumenenne nogoOus

MIPH PEIICHUU MPAKTUICCKUX
3ana4. Beenenue nouaTus
npeoOpa3oBaHus MOA00US U
Mo00HBIX GUTYD

Haxonuth mopoOHbIe TPEYTOIBHUKI

Ha TOTOBBIX YepPTekKaX, YKa3bIBaTh
COOTBETCTBYIOIME MPU3HAKHU [TOIO0HS.
Onpenenars nmapbl NOJ00OHBIX
TPEYrOJIbHUKOB B TEOMETPUUYECKUX
KOH(UTYparusx.

Pemate 3a1aun Ha o100HbBIE
TPEYTOJIBHUKHU C TIOMOIIBIO
CaMOCTOSITEJIbHOT'O MTOCTPOEHUS YepTEKEen
Y HaXOKJICHUSI TOAOOHBIX TPEYTOJbHUKOB,
C YKa3aHHEM MPU3HAKOB TTOI00MSI.
[IpoBoauTH NOKa3aTENBLCTBA

C UCTIOJIb30BAHUEM MIPU3HAKOB MOA00US.
[IpuMeHsTh MOTy4YeHHbIE 3HAHUS IPU
pEelIeHUU TEOMETPUIECKUX U
NPAaKTHYECKUX 3a/1a4.

3HaAKOMUTBCA C TOHSATUSAMU
npeoOpa3zoBaHus MOA00US U TTO00HBIX

buryp
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ITmomane 16 [TonsTue miomaau. CBoicTBa @opMyIMpOBaTh CBOKMCTBA IUIOLIAIH,
IJIOIIAJIEH TEOMETPUUYECKUX (PUTYP. | BBICHATH UX HATJISAIHBINA CMBICIL.
[Ipocreiinme hopmyb BriBoauTth (hopmyibl mIiomau
JUTSL TUTOIIAIA TPEYTOJIbHHKA, napajienorpamMmma, TpeyrojabHUKa,
napajuienorpaMma, pomoa u Tpanenuu u3 GopmyJibl MIOMIAAN
Tpaneuuu. [nomanu nogo06HbIX IpsIMOYTOJIbHHKA (KBaJpaTa).
buryp Haxoaute mmomaau ¢uryp,
n300paXEHHBIX HA KJIeT4aTol Oymare,
WCITIOJIB30BATh Pa30MEHUE HA YaCTU U
JIOCTPOEHUE.
Haxonuts momaaym nogoOHbIX Guryp.
BrruucasaTe miomaam pa3iamyHbIX
MHOTOYTOJIbHBIX (QUTYD.
Pemate 3a1aun Ha oAb
C MPAKTUYECKUM COJIEp>KaHHEM
Teopema ITudaropa u 18 Teopema [Iudaropa. [lpumenenue 3HaKOMUTBCS C UCTOPUEN TEOPEMBI

HayaJla TPUTOHOMETPHUH

teopeMsl [Iudaropa npu peureHun
MPAKTUYECKHX 3a7ad.
[IponopuroHalIbHbBIE OTPE3KU

B NIPSIMOYT'OJIbHOM TPEYTOJIbHUKE.
CuHyC, KOCUHYC, TAHTE€HC U
KOTaHI'€HC OCTPOro yria
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.
Tpuronomerpudeckue QyHKINH
yriioB B 30°, 45° u 60°

[Mudaropa.

JHoxka3eiBath TeopeMy Iludaropa.
Jloka3pIBaTh COOTHOIIEHUS MEXKTY
MPOMOPUMUOHAIBHBIMUA OTPE3KAMU

B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE U
MPUMEHSTh UX IPH PELICHUU
reOMETPUYECKHX 3a/1a4.

Pemate 3a1aun Ha TPUMEHEHHE TEOPEMBI
[Tudaropa, B TOM yncie ¢ IpakTUYECKUM

50



COJIEPKAHUEM.

Onpenensitb OCHOBHBIE
TPUTOHOMETpHUUECKHUE (DYHKIINH yTiia
C IOMOUIBIO MPSIMOYTOJIBHOTO
TPEYroJbHUKA, COCTABIISITh TAOIUILY
3HAQUYEHUI TPUTOHOMETPUUYECKUX PYHKIIUI
JJIS1 OCHOBHBIX YTJIOB.

[IpuMEHATH MOTYyYEHHbIE 3HAHUSA U
YMEHHS MIPU PEUIEHNUN TPAKTUUYECKUX
3aaad.

3HAKOMUTBCS C UCTOPUEN pA3BUTUS
TPUTOHOMETPUU

VYTIIbl M 4ETBIPEXYTOJIBHUKM,
CBSI3aHHBIE C OKPY>KHOCTBIO

20

BrnincanHble 1 HEHTPAIIBHBIE YIJIbI,
YIOJI MEXIY KacaTeIbHOU U
XOPAOW. YTIIBI MEXKIY XOpAAMH U
CEKYILLUMH.

BrnincanHble u onricaHHbIE
YEeThIPEXYTOJIbHUKU. CBOMCTBA U
MPU3HAKA BIMCAHHOTO
YeThIPEXYTOJIbHUKA.

B3anmHo€ pacrionoxeHue 1Byx
OoKpyxxHOcTer. Kacanue
OKpykHOCTeH. O01IHIEe
KacaTeJIbHbIE K IBYM

OKPYX HOCTSIM

DopMynUpOBaTh OCHOBHBIE OMPEACICHUS,
CBSI3aHHBIE C YIJIaMU B Kpyre (BIUCAHHbBIN
yroJ1, HEHTPAJIbHBIA yTrom).

HaxonuTe BOuCaHHBIE YTIIBI,
ONUPAIOILIHECS HA OHY AYTY, BBIYUCIATH
YTJIBI C TOMOILbIO TEOPEMBI O BIIUCAHHBIX
yTJIax, TEOPEMbI O BIIMCAHHOM
YEThIPEXYTOJILHUKE, TEOPEMBI

0 LIEHTPAJIbHOM YTJIE.

HccnenoBaTh, B TOM YUCIE C TOMOIIBIO
M(POBBIX PECYPCOB, BIIUCAHHBIE U
ONMCAHHbIC YETBIPEXYTOJIbHUKH,
BBIBOJIUTh UX CBOMCTBA U MPU3HAKHU.
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Hcnons30BaTh 3TH CBOMCTBA U TPU3HAKU
IPU PELIECHUN 3a7a4

[ToBTOpenue, o6o0IIeHNE, 10 IToBTOpEHNE OCHOBHBIX MOHATUN U | Pemars 3anauun, WILTIOCTPUPYIOIIME CBSA3H

CUCTEMAaTH3alNs 3HAHUN METOJIOB KypcOB 7 U 8 KJIaCCOB, MEXy pa3IMuYHbIMM TEMaMU Kypca
0000111eHNE 3HAHUHI

OBIIEE KOJIMYECTBO 102

YACOB IIO ITPOTPAMME
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9 KJACC

Ha3Banue paznena KonunuectBo OcCHOBHBIE BUJIBI I€ATEILHOCTH
OcHOBHOE cofiepKaHue
(Tembl) Kypca 4acoB oOydJaronuxcs
Pelenue TpeyroabHUKOB 22 CuHyc, KOCUHYC, TAHT€HC YTJIOB ®opMyIHUpOBATH ONPEAEICHUS

ot 0 10 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOKAECCTBO.
@opMyJIbl IPUBEAECHUS.

Pemenne tpeyronsHnkos. Teopema
KOCHHYCOB U TEOpEMa CUHYCOB.
Pemenue npaktuyeckux 3agad

C UCIIOJIb30BaHUEM TEOPEMBI
KOCHHYCOB M TEOPEMBI CUHYCOB.
Tpuronomerpuueckue Gopmybl
JUTSL IUTOILAIA TPEYTOJIbHUKA,
napajuieaorpamma.

®opwmyia ['epona. Popmyna
IJIOIIAU BBIMYKJIOIO
YEeTBIPEXYTOJIbHUKA

TPUTOHOMETPUUECKUX (DYHKITHHA TYTIHIX
Y TIPSIMBIX YTJIOB.

CocTaBnsaTh TaOIMIly 3HAUYCHUN
TPUTOHOMETPUUECKUX (DYHKIIHIMA

11 OCHOBHBIX yriioB ot 0 go 180°.
BBIBOAUTH COOTHOILIICHUS MEXTY
TPUTOHOMETPUUECKUMU QYHKUIUSIMH.
BriBoauts mpocreiime Gopmybt
MIPUBEJICHUS U3 T€OMETPUUECKUX
co00OpakKeHU.

BrIBOgUTE TEOpEMY KOCHHYCOB M TEOPEMY
CHUHYCOB (C panyCcoM ONMKUCAaHHOMN
OKPY>KHOCTH).

Pemars 3amaum o reomerpun

C HCIIOJIb30BaHNUE TEOPEM KOCHHYCOB U
CHUHYCOB, HAXOJIUTh PAJNYC ONMMCAHHOU
OKPYKHOCTH.

Pemiate npakTuueckue 3agauu,
CBO/IAIIIKECS K HAXOXKICHUIO PA3TUYHBIX
3JIEMEHTOB TPEYTOJIbHUKA.

BbIBOIUTH TPUTOHOMETPUYECKUE
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(bopMyIIBI U1 TUIOIIAU TPEYTOJIbHUKA,
napasesnorpamma, popmyiy I'epona,
(dopMyITy MIOMIAAN BEITYKIOTO
4eThIPEXYTOJIbHUKA.

Pemrate 3a1auu ¢ UCHOIB30BAHUEM
U3YYEHHBIX TEOPEM U COOTHOIICHUH.
Pemate npaktuueckue 3a1aun

Ha HaXOXKJIEHHE TUIOIAAN C IPUMEHEHUEM
JTaHHBIX QopMy

[TogoGue TpeyroaLHUKOB 12 Xopabl v TOA00HBIE TPEYTOJBHUKN | J[OKa3bIBaTh TEOPEMBI O IPOU3BEICHUN
B OKpYXHOCTHU. Teopema OTPE3KOB XOPJ, TEOPEMBI O ITPOU3BEICHUN
O IPOU3BEICHUN OTPE3KOB XOPJ, OTPE3KOB CEKYILIUX, TEOPEMY O KBaJpare
TEOPEMBI O NPOU3BEACHUU KacaTelibHOM, TeopeMbl UeBbl 1 MeHenas.
OTPE3KOB CEKYyLIUX, TEOpEMA HccenenoBarb, B TOM YUCIIE C IIOMOILBIO
0 KBaJIpaTe KacaTeJIbHOM. M(POBBIX PECYPCOB, H3y4aeMbIE
[IpumeHnenue npu pereHnn KOoH(HTypanum.
F€OMETPUYECKHUX 3a7a4. [IpuMeHSTh TaHHBIE TEOPEMBI
Teopembl UeBbl 1 MeHemnast. [IPA pEIIEHUU N'€OMETPUUECKUX 3a1a4.
[TonsiTue o romoreTnH 3HAKOMUTBCS C IOHATHEM O TOMOTETHUH,
C €ro NPUMEHEHNUEM, B TOM YHCIIE
B [IPAKTUYECKUX CUTYAIUAX
Meron koopauHaT 10 VYpaBHeHuUE NpsiMoil Ha IIOCKOCTH. | OcBaMBaTh NOHATHE MPSIMOYTOJIbHON

VYrnoBoit koahuiueHT u
CBOOOIHBIN YJIEH, UX
Tre€OMETPUUECKUNA CMBICIT.

CUCTEMBbI KOOPAUHAT, 1EKapTOBBIX
KOOPAMHAT TOYKHU.
BriBoauTh ypaBHEHUS PAMOU
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[TapamienbHOCTD U
MEPIECHIUKYISIPHOCTD MPSIMBIX
(uepe3 yrioBoit ko3 UITUEHT).
VYpaBHEHUE OKPYKHOCTH.
Haxoxnenune nepeceuenunit
OKPYHOCTEU U MPSMBIX

B KoopauHartax. Gopmyna
PACCTOSIHUS OT TOYKH /10 MPSIMOM.
[Inomans mapamienorpamMma

B KOOpJMHATAaX, OHSTHE

00 OpUEHTHPOBAHHOM TIJIOIATH.
[Ipumenenre MeToa KOOpAUHAT
B IPAKTUYECKU-OPUEHTUPOBAHHBIX
reOMETPUYECKUX 3a7a4ax

B KOOpPJIMHATAX, YPABHEHUE
OKPY>KHOCTH.

BreraensaTe noiHbIM KBagpaT I
HaXOXJCHUS LIEHTPa U paguyca
OKPYXHOCTH 110 €€ yPaBHEHUIO.
Haxonute Toukn nepecedeHus NpsiMbIx U
OKPYKHOCTEH B IPSMOYTOJIbHOWU CUCTEME
KOOpJMHAT.

Pemiate 3agaun Ha HAXOKACHUE
pPaCCTOSIHUS OT TOUKH JI0 TIPSMOI.
BriBoguTh hopmyny miomianu
napajiesiorpaMMa B KOOpJIMHATAax,
3HAKOMUTHLCS C MIOHSITHEM
OPUEHTUPOBAHHOW IUIOLIAIN.
[IprMensATh METO KOOPAUHAT

B MMPAKTUYECKU-OPUEHTUPOBAHHBIX
FeOMETPUYECKUX 3a7a4ax, UCCIEA0BATh
MPUJIOAKEHHUS METO1A KOOPAUHAT

B BBIUMCIUTEIILHON MaTeMaTHKE U
uHpOpMaTHKE.

Hcnonr3oBath 1udpoBbie pecypchl

JUJIs1 IOCTPOCHUS U UCCIIEIOBAHUM.
3HAKOMUTHCS C UCTOPHUEN pa3BUTHS
r€OMETPUM, UICTOPUEN METOAA
KOOpJIUHAT
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Bekrtopsl

20

BekTops! Ha tutockocTh. ClioskeHue
Y BBIYMTAHUE BEKTOPOB — IIPABHIIA
TpEeyroJbHUKA U TTapajuieJorpaMma.
YMHOXEHHE BEKTOpa Ha YUCIIO.
Koopaunate! BekTopa. CiioxxeHHe U
BBIUMTAHUE BEKTOPOB, YMHOKEHHUE
BEKTOpA Ha YKCJIO B KOOpIUHATAX.
[IpumeneHne BEKTOPOB B (pusmke,
IIEHTP Macc.

ITonsarue o 6a3uce (Ha MIIOCKOCTH).
Paznoxenus BEKTOpoB 1o Oa3ucy.
CkansipHO€ TIpOM3BEICHNE
BEKTOPOB, TCOMETPHUECKUAN CMBICIT
Y BBIPAXKCHHUE B JIEKAPTOBBIX
KoopauHaTax. JIucTpuOyTHBHOCTH
CKaJISIPHOTO IMPOMW3BEIACHHS.
CkansipHoe npou3BeICHUE U
IPOCIUPOBAHUE.

[IpuMmeHeHne CKaIsipHOTO
MIPOU3BE/ICHUS BEKTOPOB

JUTS. HAXOXICHUS JUTHH U YTJIOB.
Permenne reomeTpruyeckux 3agadq

C IIOMOIIBIO CKAIIPHOTO
MIPOM3BENCHUS

BBoauTh BEKTOPBI KaK HAIIPABICHHBIE
OTPE3KH, UCCIIEI0BATh TE€OMETPUYECKUI
(mepemenienue) U puznyeckuit (cuma)
CMBICJIbI BEKTOPOB.

3HaTh ONPEAEIICHHUS] CYMMBI U Pa3HOCTH
BEKTOPOB, YMHOKEHHS BEKTOpPA Ha YUCJIO,
MCCIIE0BATh T€OMETPUYECKUH U
(bU3UYECKUI CMBICI 3TUX ONIEpaIUH.
Pemars reomerpruueckue 3agauun

C UCITOJIb30BAHUEM BEKTOPOB.
HccenenoBath CBSI3b BEKTOPOB

C OHATUSAMM PABHOJAECUCTBYIOIEU CHII U
PABHOBECHS CUJI, IPUMEHSTH BEKTOPBI

K MPOCTEUIIINM 33a4yaM MEXaHUKHU U
CTaTHKHU.

PacknanpiBaTh BEKTOP MO IBYM
HEKOJJIMHEAPHBIM BEKTOPaM,
packiaabIBaTh BEKTOPHI CHJI C TOMOIIBIO
IIPOECLMPOBAHNUS U TPUTOHOMETPUYECKUX
COOTHOLLIECHUM.

Onpenensite CKaISIPHOE IPOU3BEICHUE
BEKTOPOB '€OMETPUUYECKHU U

B KOOpAMHATAaX, JOKa3bIBaTh
PABHOCHWJIBHOCTB OIIPENEICHUN U
JTUCTPUOYTUBHOCTH CKAJIIPHOTO
MIPOU3BEACHUS.
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Boruncnsate cyMMy, pa3HOCTD U CKaJIIPHOE
IIPOM3BEIEHNE BEKTOPOB B KOOpIUHATAX.
[IpuMeHsTH CKansipHOE MIPOU3BEACHUE
JUTSL HAXOXKACHUSI JIMH U YTJIOB.
HccnenoBaTh CBSA3b CKASIPHOTO
MIPOM3BENICHUS U OPTOTOHATILHOTO
IPOCIUPOBAHUS, TPUMEHSTH B 3a/1a4ax.
Pemats reomeTpuueckue 3agaun

C TMIOMOIIIBIO CKAJISIPHOTO MPOU3BEICHHS.
Pemate 3a1aun Ha mpakTUYECKOE
IPUMEHEHHE CKAIIPHOTO TPUIIOKEHUS
B ¢u3uKe (BblUKCICHHE PaOOTHI

B MEXaHHKE)

JIiiHa OKpY>KHOCTH
U TUIOLIAAb Kpyra

16

[IpaBuIbHBIE MHOTOYTOJIBHUKH,
BBIYUCIICHUE UX DJIEMEHTOB.
Ywucno T v 1JIMHa OKPY>KHOCTH.
JInuHa 1yru OKpy>KHOCTH.
Panuannas mepa yria.

[Tnomaae Kpyra u ero 3J1€MEHTOB
(cexTopa u CerMeHTa).
Brruucnenue nepumMeTpoB

U TIoniaien Guryp, BKIFOYAIOIINX
AJIEMEHTHI KpyTa

DopMyIHPOBATh ONPEIEICHUE
IIPAaBWJIBHBIX MHOTOYTOJIbHUKOB, HAXOIUTh
UX DJIEMEHTHI.

[Tob30BaTHCS MOHATUEM JIJIMHBI
OKPY>KHOCTH, BBEIEHHBIM C ITIOMOIIIBIO
IIPaBUJIBHBIX MHOTOYTOJIbHUKOB,
ONPEIENATh YACIIO T, JJINHY IYT'H U
paguaHHyIO MEPY yTJIa.

[IpoBoauTE IEPEXO OT PpATMAHHON MEPBI
yria K rpajyCHON U Ha00OpoOT.
Onpenensats mwionaabs Kpyra.

BrBoguts hopmyisl (B rpagycHOM
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U paJiiaHHOW Mepe) ISt JUTUH AYT,
IJIOIAJEA CEKTOPOB U CETMEHTOB.
BoriuucasTs miomany cioxHbeIX QUryp,
BKJIFOYAIOIIMX JIEMEHTBI OKPY>KHOCTH
(kpyra).

Haxonuth momasau pa3nuaubix Guryp
B 33J1a4ax PeajbHOU KU3HU

JIBU>KEHUS IIIOCKOCTH

10

[lenTpanbHass CAMMETPHSI.
I{eHTpaIbBHO-CUMMETPUYHBIE
¢urypst. IToBopot. OceBas
cuMmeTpusi. Purypsl,
CUMMETPUYHBIE OTHOCUTEIIBHO
HEKOTOPOU OCH.

[TapannensHbI nEPEHOC.
IloHATHE NBUKEHNUS U €TO
cBoiicTBa. PaBeHCTBO (huryp.
IIposiBieHUs cCUMMETPUH

B IIPUPOJIE, JKUBOIIUCH, CKYJIBITYPE,
APXUTEKTYPE.

Komnosnnmm nemxeHui
(mpocTeinyie npuMepsl).
IIpuMeHeHne B reOMETPUYECKUX
3aayax

Pa3bupats npumMepbl, HIUTFOCTPUPYIOITHE
MIOHSTHUS IBUKEHHUS, IEHTPOB U OCEU
CUMMETPUH.

DopMyIMPOBATH ONPEICIICHUS JBUKECHUS
IJIOCKOCTH, MTapajuiesIbHOr0 EPEHOCA,
IMOBOPOTA, IEHTPAJIIBHOM U OCEBOU
cuMmmeTpuu. JloKa3pIBaTh UX CBOMCTBA,
HaXOJUTh HEMOJABUKHBIE TOUKU, OCU
CHUMMETPHH.

HaxonuTe 1eHTpBI 1 OCH CHMMETPUI
MPOCTEHIIUX PUTYP.

[IpuMeHATH TapaJuIeIbHBIN IEPEHOC U
CHUMMETPHIO MPU PEUICHUU
reOMETPUYECKHX 3a/1a4.

Hcnonb30Bath UppPOBbIE peCypChl

JUTA IOCTPOCHUN U UCCIIEAOBAHUMN
npeo0pa3oBaHUl TIIIOCKOCTH U
KOMIIO3ULIUN JIBUKEHUN.
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3HAKOMUTHCS C MPOSIBIICHUSIMU
CUMMETPHUU B MPUPO/IE, )KUBOIKCH,
CKYJBITYpE, apXUTEKTYpE

[ToBTOpEeHue, 06001ICHKE,
CHCTEMATH3AIIUS 3HAHUH

12

[ToBTOpEHME OCHOBHBIX MMOHATUH U
METOJIOB KYpCOB 7—9 Kj1accos,
000011IeHNE U CUCTEMATH3AIIH
3HaHUU

CBOOOTHO ONIEPUPOBATH MMOHATUSIMH:
¢urypa, Touka, npsmasi, yroJi,
MHOT'OYTOJILHUK, PABHOOEIPEHHBIN U
PaBHOCTOPOHHUI TPEYTrOJIbHUKH,
PSIMOYTOJIBHBIN TPEYTOJILHUK, METNaHa,
OMCCEeKTpHCa M BEICOTA TPEYTOJIbHUKA,
napauiesorpaMm, pom0O, mpsiMO-yroJIbHUK,
KBaJpaT, TPAIeus; OKPY>KHOCTb,
KacaTelbHas; pAaBEHCTBO U MMOJI00HE
(Guryp, TpeyroJibHUKOB; IMapauIeIbHOCTh
¥ TIEPIICHINKYISIPHOCTD IPSMBIX, YTOJ
MEKIY MPSIMBIMHA, CHMMETPHS
OTHOCHTEJIEHO TOYKH U TIPSIMOIA; JJTNHA,
paccTosiHUe, BETUYMHA YTiIa, TUIOIIATb,
IepUMETD.

Hcnonp3oBath (hopMyIIbl: IEpUMETpa U
TUTOIIA/T! MHOTOYTOJIbHUKOB, [ITMHBI
OKPY>KHOCTH | TUIOIIAIH Kpyra, 00bEMa
IPSMOYTOJILHOTO Napauiesenunena.
CB0OOHO OMEPUPOBATH MOHATHIMHU:
IPSIMOYTOJIbHASI CHCTEMa KOODPIMHAT,
BEKTOP; MCIIOJIb30BATh 3TU MOHSITHS
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JUISl IPEACTABIICHUS] TAHHBIX U PELICHUS
3aJ1a4, B TOM 4MCJIE U3 APYTUX YUYEOHBIX
IIPEIMETOB.

Pemate 3a1a4yn Ha MOBTOPEHUE OCHOBHBIX
MOHATHAN, WIIJTIOCTPALMIO CBS3EU MEXIY
pa3IMYHBIMH YacTsIMH Kypca. BeiOuparts
METOJ JUISl pELICHUs 3a1a4H.

[IpuMeHATh OTy4eHHBIEC 3HAHMUS

B CMEXXHBIX 00JIACTSX, B IPAKTHKO-
OPHUEHTHPOBAHHBIX 33]1a4ax

OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

102
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OEJIEPAJIBHASA PABOYAS TPOI'PAMMA YYEBHOTI'O KYPCA
«BEPOSITHOCTb U CTATUCTUKA» HA YIJIYBJEHHOM YPOBHE
B 8-9 KIIACCAX

INOACHHUTEJIBHAA 3AIIMCKA

B coBpemeHHOM LM(GPOBOM MHUpPE BEPOSTHOCTh U CTATUCTHKA MPUOOPETAIOT BCE
OO0JIBLIYIO0 3HAYUMOCTh KaK C TOYKU 3PEHHS MPAKTHUECKUX MPHIIOKEHUH, TaK U UX POJIH
B 00pazoBaHuU, HEOOXOAMMOM KaKJIOMY dYeloBeKy. Bo3pacrtaer umcio mnpodeccuid,
Opy OBJAJEHUH KOTOPBIMH TpeOyeTcst xopomias ©0a3oBas MOATOTOBKAa B 00JacTu
BEPOATHOCTH U CTaTUCTHKH, TaKasl MOJATOTOBKA BaXKHA JJI MPOAOKEHUS 00pa30BaHUs U
IUIs YCTIEIIHOM MpodecCHOHaNbHOM Kapbephl.

Kax1p1if yenoBek MOCTOSIHHO NPUHUMAET PELICHHUS Ha OCHOBE UMEIOIUXCS Y HETO
naHHbIX. /{151 000CHOBAHHOTO MPUHSATHUS PELICHUS B YCIOBUSAX HEOCTATKA UM U30bITKA
uHpopMauu He0OXOJMMO B TOM YHCIIE XOPOUIO c(hOpMUPOBAHHOE BEPOSITHOCTHOE M
CTaTUCTUYECKOE MbIlLIeHHE. IMEHHO MO3TOMY BO3HUKJIIA HEOOX0IMMOCTh (DOPMHUPOBATH
y oOyuaromuxcsi (yHKIIHOHAIBHYI0 TPaMOTHOCTh, BKIIIOYAIONIYI0O B Ce0S yMEHHE
BOCIIPUHMMATh M KPUTHYECKH aHAJIM3UPOBaTh HWHGOpPMAIMIO, TPEACTABICHHYIO
B pa3NIU4yHBIX (QopMax, MOHHMATh BEPOSTHOCTHBIM XapakTep MHOTHX pPEaTbHBIX
IPOIIECCOB U 3aBUCUMOCTEH, TPOU3BOIUTH MPOCTEHIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMHU MpHHIMIIAMU cOOpa, aHalu3a U
OpEJCTaBICHUS JaHHBIX U3 Pa3NIW4yHbIX cdep >KU3HM OOIIecTBa W TOCyAapcTBa
npuoOuiaer oOydarommxcs K  OOLIECTBEHHBIM HMHTepecaM. V3ydeHue OCHOB
KOMOMHATOPUKH pa3BUBA€T HAaBBIKM OpraHM3alMy 1epedbopa W mojacyéra yucia
BapUaHTOB, B TOM 4YHCJIE€ B MPHUKIATHBIX 3a7adaX. 3HAKOMCTBO C OCHOBaMH TEOpPUHU
rpadoB co3maéT mMareMaTHuecKuil ¢yHIaMEeHT a1 (OPMUPOBAHMS KOMIIETEHIIUH
B obOnmactT MHQOPMATHKU M HUPPOBBIX TeXHONOTWH. [Ipy HM3y4yeHUM CTATUCTUKU U
BEPOSITHOCTH OOOTAIAIOTCS MPEJCTaBIeHUs] 00yUYalONIMXCsl O COBPEMEHHOH KapTHHE
MHUpPa U METOJaX €ro MCCieaoBaHus, (OPMUPYETCS MOHUMAHHUE POJIA CTAaTUCTHUKU Kak
UCTOYHMKA COLMAJIbHO 3HAUYMMOW UWHPOpPMAMM M  3aKJIaIbIBAIOTCS  OCHOBBI
BEPOSTHOCTHOT'O MBIIUICHUSI.

B cooTBeTrcTBUM ¢ NaHHBIMHU LETSIMH B CTPYKTYpe IMpPOTrpamMMbl y4eOHOTO Kypca
«BeposATHOCTB U CTaTHCTUKA)» OCHOBHOT'O 00I1Iero 00pa3oBaHus Ha YTriyOJEHHOM ypOBHE
BBIJICJICHBl  CIICAYIOIIME cofepikarenbHO-MeTonuueckue nuHun: «lIpencraBnenue
JAHHBIX U OMHUCATeNbHAsl CTAaTUCTUKAY, «BeposTHOCTHY, «DIeMEHThl KOMOMHATOPHKUY,
«BBenenue B reopuro rpadosy, «MHOxKeCTBay, «Jlorukay.

Conepxxanne nuHun «lIpencraBneHue MaHHBIX W OMNKCATENbHAs CTATHCTUKA»
CIIy’)KUT OCHOBOH 711 (POPMHUPOBAHUS HABBIKOB PabOTHI ¢ MH(OpPMAIMEH: OT YTEHUS U
UHTEpHpeTanuu HHQOpMaIuK, NPEACTABICHHON B Tabiunax, Ha [guUarpaMMmax u
rpadukax, 10 cOOpa, MPEeACTaBICHUS M aHalu3a JaHHBIX C HCIOJIb30BAHUEM
CTaTUCTHYECKUX XapaKTePUCTUK CpeIHUX M paccenBaHus. Pabortas C¢ JaHHBIMH,
oOyuyaromuecs: yyaTcs CUMTBHIBATh U HHTEPIPETUPOBATH JAHHBIC, BBIJIBUTATh,

61



apryMEHTHpPOBaTh M KPUTHUKOBAaTh MPOCTEUIINE THUIOTE3bl, PA3MBIIUIATE HaJ
(dakTopaMy, BBI3BIBAIOIIMMH W3MEHUMBOCTb, U OIICHMBAThb WX BIWAHHE Ha
paccMaTpUBaEMbI€ BEJIMYHUHBI U POLECCHI.

NHTYynTHBHOE NPEACTABICHUE O CIy4alHOM HW3MEHYMBOCTH, HCCIEAOBAHUE
3aKOHOMEPHOCTEM W TEHACHIIMA CTAHOBUTCA MOTHUBUPYIOIIEH OCHOBOW IS
U3Y4YEHUsI TEOpPUHM BEPOATHOCTEH. bonblioe 3HAUYEHWE HMEIOT NPaKTUYECKHE
3a1aHusl, B YACTHOCTHOIIBITHI C KJIACCUYECKUMHU BEPOSITHOCTHBIMU MOJAEISIMHU.

[loHsiTue BEpPOSTHOCTH BBOAMTCS Kak Mepa MpaBaoNogo0usl CIIy4ailHOro
coObitus. Ilpu wm3ydenun ydeOHOro Kypca oOydYarommecss 3HAKOMSTCS C
MPOCTENIIMMUA METOJAMH BBIYHMCIIEHUSI BEPOSTHOCTEW B CIIy4alHBIX DKCIIEPUMEHTAX
C PaBHOBO3MOXKHBIMHM 3JIEMEHTAapHbIMH HMCXOJaMH, BEpPOSITHOCTHBIMH 3aKOHAMH,
MO3BOJIAIOIIMMHU CTaBUTh U pelaTh Oosee CclIoXHbIe 3anadn. B ydeOHbIH Kypc
BXOASAT HayalbHbIE MPEACTABICHUSA O CIYYalHBIX BEJIWYMHAX M MX YHCIOBBIX
XapaKTEPUCTHKAX.

B pamkax y4eOHOro Kypca OCYLIECTBISIETCS 3HAKOMCTBO
0o0yyJaroumxcsi ¢ MHOXECTBAMHU M OCHOBHBIMHU ONEpalUsIMU HaJl MHOXECTBaMU,
paccMaTpuBaIOTCA MPUMEPHl IPUMEHEHUs1 TpadoB U AJIEMEHTOB TEOPUU MHOKECTB
JUISl pELIEHUs 3aJlad, a TAK)KE HUCMOJb30BaHUS B JPYTUX MATEMaTUUYECKUX KypcaxX H
y4eOHBIX MpEAMETAaX.

B 8-9 xnaccax um3ydaercss yueOHBIH Kypc «BeposTHOCTH M CTaTHUCTHKa», B
KOTOPBIMBXOAAT  paszpenbl:  «lIpencraBneHue  JaHHBIX M ONKcCATEIbHas
CTaTHUCTHUKAY,

«BeposTHOCTBY, «ONEeMEHTHI KOMOMHATOPUKIY, «BBeneHue B TEOpHIO
rpagoBy,
«MHoxecTtBa» U «Jlorukay.

OOmiee 4YMCIO  YacoB, PEKOMEHJOBAaHHBIX JUIA  HM3y4eHUs  y4eOHOro

Kypca
«BeposiTHOCTh U cTaTucTUKa», — 68 4daca: B 8 kiacce — 34 yaca (1 yac B Heneno), B
9 knacce — 34 yaca (1 yac B HeeIMIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

MHOKECTBO M NOAMHOXKECTBO. [IprmMeppl MHOKECTB B OKPYXKAIOLIEM MUPE.
[lepeceuenne u oObeauHeHHE MHOXeCTB. Jlumarpammbl Oiinepa. Yuciosble
MHOecTBa. [IpruMepbl MHOKECTB U3 KypcOB aireOpsl U reomerpuu. llepeuncnenue
AJIEMEHTOB MHOKECTB C TIOMOIIBIO OPraHU30BaHHOTO Tiepedopa M MpaBuia
yMHO)eHUs. DopMyJia BKIIFOUEHHA-UCKITIOUECHUS.

DneMeHTapHble  COOBITHS. BeposartaocTtn CIIy4YalHbIX COOBITHIA.
OnbITHIC PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUAMHU. CiydailHbIi BHIOOD.

N3mepenne paccenBaHus 4YMCIOBOrO MmaccuBa. Jlucmepcust M cTaHmapTHOE
OTKJIOHEHHE YHCIIOBOro Habopa. CBOMCTBA AUCTIEPCUH M CTAHAAPTHOTO OTKJIOHEHUSI.
JluarpaMMbl pacceMBaHUSl JBYX HaONOJaeMbIXx BelnuuyuH. JluHeiiHas CBsA3b Ha
IarpaMMepacCeuBaHMs.

HepeBo.  JlepeBo  ciywailHOro  3kcrepuMeHTa. (CBOWCTBAa  JIEPEBBHEB:
€IMHCTBEHHOCTH ITyTH, CBSI3b MEXKIY YHCIOM BepIIuH U uucioMm pédep. [lonstue o
II0CKUX rpadax. Pemenne 3a1ad ¢ moMoIeio JepeBbEB.

Jlornueckue coro3bl «» u «AJI». CBsa3b MeXAy JIOTUYECKUMHU COKO3aMH U
onepanusMu HaJl MHOKeCTBaMU. Vcrosib30BaHUE JIOTHUYECKUX COI30B B ajireope.

Cnyuaiinple  COOBITUSL ~ KaK  MHOMXECTBAa  JJIEMEHTAPHBIX  COOBITUH.
[IpotuBomnosnoxueie coObITHs. Onepanuu Hajg coObITUSIMU. DopMyna CIIOKEHUS
BEPOSTHOCTEM.

[IpaBuno yMHOXkEHUS BEPOSTHOCTEU. Y CIOBHAasA BEPOSTHOCTh. IIpencraBienue
CIIy4allHOTO PKCIieprUMeHTa B Bue aepeBa. HezaBucumble COOBITHS.

IKJIACC

KombOunaropuoe npaBuno ymHoxenus. IlepecranoBku u ¢akropuan. Yucno
coueTaHuil u TpeyroiabHuk llackans. CBoiicTBa uucen coueranuil. bunom HeroToHa.
Petienue 3a1ay ¢ MCMONB30BaHUEM KOMOMHATOPUKH.

I'eomeTpuueckas BEPOSITHOCTb. Cy4aitHblit BBIOOD TOYKHU u3
¢burypsl Ha MJIOCKOCTH, U3 OTPE3Ka, U3 AYrH OKpyx HOCTH. McneiTanus. Ycmex u
Heynaya. Cepust ucnblTaHui 10 nepBoro ycmexa. Cepust ucnbitaHuil bepHyim.
BepositHocTH cOoOBITHIT B cepur ucnbiTaHuii bepuymm. CrnydaiiHbiii BBIOOD M3
KOHEYHOI'0 MHOKECTBA.

CiyyaiiHas BeJIMYMHA M pacupeaeseHue BepositHocTel. [Ipumepsl ciiydailHbIX
BEJIMUMH. BaxkHble pacnpeneneHuss — YUCIO MONBITOK B CEPUU HCHOBITAHUN 0
NEPBOT0 yCIiexa U YUCIO YCIEXO0B B CEpUM UCIbITaHUN bepHyuu (reomerpuyeckoe
MOMHOMHUABHOE PaCIIPEICIICHNS).

MareMatudyeckoe OXHIaHUE CIy4YalHOW BEIUYUMHBL. DU3UYECKUN CMBICI
MAaTEMATHYECKOr0  OXujaaHud. [lpumepsl HKCOONB30BaHUS ~ MATEMATHYECKOTO
oxujanus. Jlucnepcus © CTAaHIAPTHOE OTKIOHECHHWE CIy4YalHOW BEJIWYMWHBL.



CBolicTBa MaTeMaTUYECKOTO0 OXKHUJAHUSA M JIUCHIEpCUr. MaTeMaTU4YECKOE OXKUaHUE
Y IUCTHIEPCUS U3YUYCHHBIX PACIIPEIACICHUN.

HepapenctBo YeOrImieBa. 3akoH O0OJbIINX Yncesl. MaTeMaTuueckue OCHOBaHUS
U3MEPEHUs BeposATHOCTEW. Pojb W 3HaueHHWe 3aKoHa OOJIBIIMX YKMCEN B Hayke, B
npupoge u oOIEecTBe, B TOM YHCJIE B COIMOJOTHYECKUX OOCIEIOBAaHUSX U B
U3MEPEHUSX.

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 8 kJjacce oOOydarOmMiiCS TMOMYYUT CICAYIOIIHE
IpeIMETHBIC PEe3yIbTaThI:

OnepupoBaTh NOHATUSMU MHOKECTBA, IMOJMHOKECTBA, BBINOJHATH OIEpaLuU
HaJ MHOXXECTBaMHU: OOBEIUHEHHE, I[epPecCeueHue, MNEePEeUUCIATh 3JIEMEHTHI
MHOKECTB C HCIIOJIb30BAHMEM OPraHU30BAaHHOIO Iepedopa M KOMOHWHATOPHOTO
IIPABUJIa YMHOXKEHUS.

HaxoauTs BEpOSTHOCTH CIy4alHBIX COOBITHMII B CIIy4aillHBIX ONBITAX, 3HAs
BEPOATHOCTH 3JIEMEHTAPHBIX COOBITHI, B TOM YHCIIE B OMBITaX C PABHOBO3MOXXHBIMU
3JIEMEHTApHBIMU COOBITUSAMU, UMETH ITOHATHE O CIIy4yaliHOM BBIOOPE.

OnuceiBaTh JaHHBIE C INOMOINBIO CPEIHUX 3HAYECHHW M MEpP pacCEeUBaHUs
(zucriepcuss M CTaHIAPTHOE OTKJIOHEHHE). YMEThb CTPOUTh W MHTEPIPETUPOBATH
JIUarpaMMbl pacCeMBAaHMsI, UMETh MPEJCTABICHHUE O CBSI3U MEXAY HaOII0JaeMbIMU
BEJIMYMHAMU.

Nmers mnpencraBieHue O JepeBe, O BepmmHax U péOpax Jepesa,
VICTIOJIb30BAaHUN JIEPEBBEB MPU PELICHUM 3a7a4 B TEOPUU BEPOSATHOCTEW, B IPYTHUX
y4eOHBIX MaTEMAaTUYECKUX Kypcax U 3a1a4 U3 APYrux y4eOHbIX IPEIMETOB.

OnepupoBaTh MOHATUEM COOBITHS KaK MHOYKECTBA AJIEMEHTApHBIX COOBITUHN
CIIy4allHOTO OIIbITA, BBINOJHATH ONEPALMU HaJ COOBITHSIMH, HCIIOJIB30BATh IPH
pellieHnH 3aad JuarpamMmbl Dijepa, YMCIOBYIO NPSIMYIO, HPUMEHATH (OpMyIy
CJIO’KEHUS BEPOSTHOCTEM.

Ilonb30BaTbCAd NMPAaBHIOM YMHOKECHHsI BEPOSTHOCTEH, HCIOJB30BAaTh JEPEBO
JUIsL TIPENCTABICHHs CIy4aliHOIO OMNbITa Ipu pemeHuu 3anad. Onepuposartb
MOHSTHEM HE3aBHUCUMOCTH COOBITHH.

K kxoHmy oOyuenus B 9 kiacce oOOydarOmMIICS TMOMYYUT CICAYIOIIHE
IpeIMETHBIC PE3yIbTaThI:

[Tonb30BaTbcs KOMOMHATOPHBIM MPABHJIOM YMHOXXEHUS, HAXOIUTh YHUCIO
NePECTaHOBOK, YHCJIO COYETaHWH, MOJb30BaThCs TpeyronbHukoMm Ilackans mpu
pelleHnn3a1ay, B TOM YMCJe Ha BEIYMCICHUE BEPOATHOCTEH COOBITHIA.

Hcnonp30BaTh MOHATHE TEOMETPUUECKON BEPOSITHOCTH, HAXOAUTh BEPOSTHOCTH
COOBITHIA B OTIBITAX, CBA3aHHBIX CO CIIy4aiiHBIM BBIOOPOM TOYEK U3 MJIOCKON (UTYPHI,
OTpe3Ka, IJIMHBI OKPYKHOCTH.

Haxomute BeposiTHOCTH COOBITUI B OTIBITAX, CBSI3aHHBIX C
UCTIBITAHUSMU JI0 TOCTH)KEHUS TIEPBOTO yCIeXa, B CEpUsX UCHbITaHuii bepHymu.

HmeTp mpejacTaBieHHE O CIy4YalHBIX BEJIMYMHAX W OIMO3HABaTh CIy4yailHbIe



BEJIMYMHBI B  SBJCHHUSAX  OKPYXKAIOWIETO  MHpA, ONEPUPOBATH  IOHITHUEM
«pacCIpeaeieHHe BEPOSATHOCTEW». YMETh CTPOUTH PACHPEAECIEHUS BEPOSTHOCTEU
3HAYEHUH CITyYaHBIX BEJIMYUH B U3YYEHHBIX ONBITAX.

Haxonutb MaTeMaTU4YeCKOe OXKHUJIAHUE W JAUCHEPCUI0  CIy4YalHOU
BEJINYMHBI 10 PACIPEACICHUIO, MPUMEHATh YHCIIOBBIE XapPAKTEPUCTUKU U3YYEHHBIX
pacnpeneneHuUNpU PELIEHUH 3a/1a4.

HmeTp mpencTaBiIeHHE O 3aKOHE CIIyYalHBIX 4YHCENT KaK O MPOSBICHHUU
3aKOHOMEPHOCTH B CIy4alHOH W3MEHYMBOCTH, TIOHMMAaTh MaTeMaTHYEeCKOe
o00oCHOBaHHME OJM30CTH  YaCTOTBI U BEPOSATHOCTH  coObiTus.  MMmeTh
Ipe/ICTaBICHHEO POJIM 3aKOHA OOJIBIINX YHCEIT B TPUPOIE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJACC
HasBanue paznena Komnuectso XapaKTepUCTUKA JEATEIIBHOCTH
OcHOBHOE cofepKaHue
(Tembl) Kypca 4acoB o0yJaroIXcst
IToBTOpEeHue Kypca 7 kinacca 3 [IpencraBiieHne JaHHBIX B BUJE [TOBTOPSATH U3y4EHHOE U BBICTPAUBATH
TaOJIMI U IUArPAMM. CUCTEMY 3HAHUIA.
OnucarenbHas CTaTUCTHKA. Pewrars 3a7aun Ha NpeICcTaBIECHUE U
Crny4aiiHasi ”3MEHYNBOCTb. ONKCAHUE JTAHHBIX C IOMOIIBIO
CrnyyaitHblie COOBITHS. U3YYEHHBIX XapaKTEPUCTUK.
BeposaTHOCTH U 4acTOTHI. Pewrars 3aaun Ha IpeACTaBIICHHE
DNeMEHThI TEOPUH MHOKECTB. IPYyNIIMPOBAHHBIX IAHHBIX U OMHCAHUE
DneMeHThI Teopuu rpadoB CIIy4allHOW U3MEHYHUBOCTH.
Pewrars 3ajaun Ha onpeaeneHnue 4aCTOThI
CITy4alHBIX COOBITUM, 0OCYXICHUE
MPUMEPOB CITy4YalHbIX COOBITUM, 3a7]a41
Ha ONIMCAaHWE MHOYKECTB U MPEJICTABICHUE
uH(popMaluu B Buje rpados
MHoxecTBa 4 MHO0XECTBO U IOJIMHOKECTBO. OcBauBaTh NOHSTHS: MHOKECTBO,

IIprmepbl MHOXECTB

B OKPY’KaIOIIEM MUPE.
[lepeceuenue u 0ObeIMHEHHE
MHOeCTB. J{luarpammsl Ditnepa.
Hucnoseie MHOXKECTBA. [IpuMepsl
MHO’KECTB U3 alNreopbl 1
r€OMETPUH.

MOJIMHOXKECTBO, BKJIIIOUCHHE,
nepecedyeHue U 00beAMHEHNE MHOKECTB,
YHCIIOBbIE MHOKECTBA, YHCIIOBbIE
MIPOMEXKYTKH.

Pemmatsb 3a1aun ¢ noMonibo Gopmyn
BKJIIOUEHUS-MCKITIOYCHUS
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[lepeuncnenue 3J1€eMEHTOB
MHOKECTB C IOMOIIBIO
OpraHU30BaHHOTIO Mepedopa u
MpaBuIa yMHOXkeHUs. Popmyiia
BKJIFOUEHUS-UCKIIFOYCHUS

BeposaTtHOCTH Ci1ydaiiHOTO
COOBITUSA

DneMeHTapHbIE COOBITHS.

BepositHOCTH ciy4yailHBIX COOBITHIA.

OnBITH ¢ PAaBHOBO3MOXXHBIMU
AIIEMEHTAPHBIMU COOBITUAMH.
Crny4aitHbIit BEIOOD.
[IpakTiueckas padoTa

OcBauBaTh NOHSTUS: SJIEMEHTAPHOE
COOBITHE, CIIy4allHOE COOBITHE KaK
COBOKYIHOCTb OJIarONPUSATCTBYIOIIUX
AIIEMEHTAPHBIX COOBITHI,
PABHOBO3MOYHBIE DJIIEMEHTAPHBIE
COOBITHSI.

Pemrars 3a1aun Ha BBIYHCIICHHE
BEPOSITHOCTEH COOBITHH 11O
BEPOATHOCTSIM 3JIEMEHTAPHBIX COOBITUI
CIIy4alHOT'O OIIBITA.

Pemrate 3a1aun Ha BeIUKCIIEHUE
BEPOSTHOCTEN COOBITHI B OTIHITAX

C PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU
COOBITHUSIMH, B TOM YHCJIE C IOMOIIBIO
KOMIIBIOTEDA.

[IpoBOAUTH M U3y4YaTh OMBITHI

C pPaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMHU, B TOM YHCIIE

C UCIIOJIb30BAHUEM MOHET, UTPAJIbHBIX
KOCTEU U IPYTUX MOJEIEN B XOAE
MPaKTUYECKON paboThI
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OnucaresibHas CTAaTUCTHUKA.
PaccenBanue naHHBIX

N3mepenue paccenBaHus
YMCJIOBOIO MaccuBa. Jlucnepeus u
CTaHAAPTHOE OTKJIOHEHHUE
qucyioBoro Habopa. CpoiicTBa
JUCIEPCUH M CTAaHIaPTHOIO
OTKJIOHEHHSI.

JlnarpaMMBbl pacCEMBAHUSA JBYX
Ha0JII0/1aeMBIX BeIUUUH. JInHeitHas
CBSA3b Ha MarpaMMe pacCeuBaHUs.
[IpakTrueckas pabota

OcBauBaTh NOHATHUS: AUCIICPCHUA U

CTaHAAPTHOC OTKIIOHCHHUC, UCII0JIb30BATh

9THU XAPAKTCPUCTUKHU IJIA OITMCAHUSA
paccCuBaHusl JaHHBIX.

BBII[BI/IFaTB TUIOTE3BI 00 OTCYTCTBUH UJIN

HAJMYHH CBSI3H 10 AUArpaMMam
pacceuBaHMsL.

CtpouTh MarpamMmbl pacCeMBaHUs

0 UMETIOIITUMCS JaHHBIM, B TOM YHUCJIE
C MOMOUIBIO U(PPOBBIX PECYPCOB

Brenenue B reoputo rpados

HepeBo. [lepeBo ciaydailHOro
skcniepuMenTa. CBolcTBa
NEPEBBEB: EAUHCTBEHHOCTD Iy TH,
CBSI3b MEXKJ1y YUCJIOM BEPIIUH U
gucaom péoep. [TonsTHE O MITOCKUX
rpadax. Pemenue 3amau

C IOMOILBIO JEPEBHEB

OcBauBaTh NOHATHUSA: JEPEBO Kak rpad
0e3 MKJia, BUcsSYasi BepIimHa (JIUCT),
BETBb JIEPEBA, MYTh B JIEPEBE, TUAMETP
JepeBa.

N3yuars cBOMCTBA AepeBa:
CYILLIECTBOBAHUE BUCSYEU BEPIIUHBI,
€UHCTBEHHOCTh IyTH MEXKIY IBYMSI
BEPLIMHAMMU, CBA3b MEK]Y YHCIOM
BEPIIIMH U YUCTIOM pEOeEp.

Pewrars 3a1aun Ha MOUCK U
MIEPEUNCIIEHNE MYTEN B IEPEBE,
OTIpe/ieNICHUE YUCIIa BEPIIUH WK pEOep
B JIepeBe, CBOMCTBA IJIOCKUX rpadoB

Jloruka

Jlornmueckue coro3sl «1U» u «JIN».
CBA3b MEXTY JTOTMYECKUMHU

N3yyaTh METO/BI U CTPYKTYPY
MaTeMaTUYECKUX YTBEPKIACHUM,
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COI03aMH U OTIepPAITASIMH
HaJl MHOXKECTBAMH.
Hcnionp30BaHNE TOTMYECKUX
COI030B B anrebpe

COZIEPIKAIINX JJOTHYECKUE COIO3BI.
OcBauBath UCMOJIB30BAHUE JIOTUYECKUX
COI030B IIPH IOCTPOECHHUH CUCTEM U
COBOKYITHOCTEN YPaBHEHUU U
HEPABEHCTBO OT NPOTUBHOTO

Onepauuu HaJl CIy4YalHBIMU
coObITusIMU. Clio)KeHHe
BEPOSITHOCTEN

Cnyuaiinbie COOBITHS Kak
MHOKECTBA 3JIEMEHTAPHBIX
COOBITHH.

[TpoTHBOMOIOKHBIE COOBITHSI.
Omneparu Hax COOBITUSMH.
dopmyJia CI0KEHNUS BEPOSITHOCTEN

OcBauBaTh NOHATHS: B3aAHMHO
MIPOTUBOIOJIOKHBIE COOBITHS, OTIEPAITTT
HaJ COOBITUSIMH, OOBEIUHEHHE U
repeceueHre COObITUI, COBMECTHBIC U
HECOBMECTHEIC COOBITHS.

N3y4dath T€OpEeMBI O BEPOSTHOCTU
00BbeTMHEHUS IBYX COOBITHH ((POpMyITbI
CJIO’KEHUS BEPOSITHOCTEN ).

Pemars 3agaun, B TOM 4HCIIE TEKCTOBBIC,
Ha BBIYHCIICHUE BEPOSTHOCTEH
00bEeIMHEHUS U TIepeceueHUsi COObITUI
C MOMOILBIO YU CIIOBOU MTPSMOU,
nuarpamm Dinepa

YcnoBHasI BEPOSITHOCTD,
YMHOKEHHE BEPOSITHOCTEH,
HE3aBHCUMbIE COOBITHS

[IpaBuiio ymMHOXEHUS
BEPOSITHOCTEM. Y CIIOBHAS
BEPOSITHOCTb.
[IpencraBienue cirydamHOro
DKCIIEPUMEHTA B BUJIE JEPEBA.
HezaBucumele coObITHS

OcBauBarb NOHSTUS: PABUIIO
YMHOKEHUS BEPOATHOCTEN, YCIOBHAS
BEPOSITHOCTh, HE3aBUCUMbIE COOBITHS,
J€PEBO CIIyYaWHOTO ONBITA.

Pewrars 3a1aun Ha onpeaeneHue u
CBOMCTBA HE3aBUCUMBIX COOBITHH.
PemaTe 3a7aun Ha OMCK BEPOATHOCTEN
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C UCIIOJIB30BaHUEM JIEPEBA CIYYaHHOTO
OIbITa

[ToBTOpenue, o6o0IIeHNE, 5 PaccenBanue 1aHHBIX B YMCIIOBBIX I1oBTOPATH N3y4YEHHOE U BBICTPANBATh
CcUCTEeMaTU3alus 3HAHUI MaccuBax. Onepauuu CUCTEMY 3HAHUII.
HaJl MHOKECTBAMH U COOBITUSIMH. Pewrars 3anaun Ha npencTaBiIeHUE U
BeposaTtHoCTh CityyaliHOTO ONMCAHUE TAHHBIX C TOMOIIBIO
coObIThA. CI0XKEHUE U YMHOXKEHUE | M3yYEHHBIX XapaKTEPUCTHK.
BEPOSATHOCTEM. Pematsb 3amaun ¢ npuMeHneHuem rpados.
JlepeBbs U TIIOCKUE rpadbl Pewrars 3a1aun Ha HaxX0XKACHUE
BEPOATHOCTH CITy4ailHOTO COOBITHS
10 BEPOSITHOCTSIM DJIEMEHTAPHBIX
COOBITHH.
Pemrars 3a1aun Ha HaX0XKICHUE
BEPOSTHOCTEH OOBEIUHECHUS U
MepecevyeHusi COOBITHIA, B TOM YHUCJIE
HE3aBUCHUMBIX, C UCIIOJIb30BaHUEM
rpaguIecKux MpeCcTaBICHUN
OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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8 KIIACC

yMHOxeHu4. [lepecTaHOBKH U
bakTopua.

Yucno coueTaHui U TpEyroJIbHUK
ITackans. CBocTBa 4yncen
couetanuii. bunoMm HrroToHa.
Pemenue 3a7a4 ¢ UCIOJIL30BaHUEM
KOMOMHATOPUKHU

Ha3Banue paznena KonnuectBo XapakTepuCTHKa JeSITeIbHOCTH
OcHOBHOE cofiepKaHue
(Tembl) Kypca 4acoB oOydJaronmxcs
[ToBTOpeHme Kypca 8 kmacca 3 [IpencraBneHne naHHBIX. [ToBTOPSITH U3y4YE€HHOE U BHICTPANBATH
OnucarenpHasi CTATUCTHKA. CUCTEMY 3HAHUM.
Onepanuu Haa COOBITUSMH. Pemate 3a1aum Ha IpeACTaBICHUE U
HezaBucumocTs coOBITHIA. onucaHue NaHHbIX. Pemars 3apaun
JlepeBbs 1 Tuiockue rpad Ha HAXO0XJICHUE BEPOSATHOCTEMN
00BbEIMHEHUS U TIepeCceUeHUs] COOBITUH,
B TOM YHCJIE HE3aBUCUMBIX
C UCIOJIb30BaHUEM TpadUuecKux
MPEJICTABICHUH U IEPEBA CIIy4YaHOIO
OTIbITa
DneMeHTbl KOMOWHATOPUKU 6 KomOunaropHoe mpaBusio OcBauBaTh NOHATHS: KOMOMHATOPHOE

IIPaBUJIO YMHOXKECHHMS, YIIOPSIOYCHHAs
napa, Tpolika 00beKTOB, IEPECTAHOBKA,
(dakTopuai yucia, COueTaHUE YUCIIO0
COYeTaHuM, TpeyronbHuK [lackais.
Pemate 3a1aun Ha nepevnciacHue
KOMOMHAIMH, KOJTMYECTBA 3JIEMEHTaPHBIX
COOBITUI, HAXOXKJIEHUE BEPOSTHOCTEH
COOBITUH C IPUMEHEHUEM
KOMOMHATOPUKH, B TOM YHUCJIE C
WCIIOJIb30BaHMEM TpeyronbHuKa [lackans.
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PemaTe 3aaun Ha MpUMEHEHHE YUCTIa
coueTaHui B anredpe (CoOKpaléHHoe
yMHOkeHue, 0nHoM HproToHa)

I'eomerprueckas
BEPOSITHOCTH

I'eomeTpuyeckast BEPOSITHOCTb.
Crny4aitHbIi BBIOOpP TOYKU

13 (pUryphl Ha MIIOCKOCTH,

U3 OTPE3Ka, U3 IyTH OKPYKHOCTU

OcBauBaTh MOHSATHE T€OMETPUUECKOM
BEPOSITHOCTH.

Pemate 3a1aun Ha HAXO0XKAEHUE
BEPOSITHOCTEH B OTBITAX, TPEACTABUMBIX
KakK BBIOOP TOYEK U3 (PUTYPBI

Ha IJIOCKOCTU (MHOTOYTOJIbHUKA, KPYyTa),
U3 OTPE3Ka WU TYTH OKPYKHOCTH,

13 YUCJIOBOT'O IPOMEKYTKA

HcnbiTanus beprymm

Hcneitanus. Ycenex u Heynaya.
Cepust ucbITaHUH J10 IEPBOTO
ycrexa.

Cepus ucnpiTanuii bepHysu.
BepositHocTH cOOBITHIT B cepun
WCTIBITAHUN bepHyIun.
CrnyyaitHblii BBIOOp U3 KOHEYHOTO
MHOKECTBA

OcBauBarh NOHATUS: UCIIBITAHUE,
AJIeMEHTapHOE COOBITUE B UCTIBITAHUU
(ycmiex u Heyiaya), cepusi UCIIBITaHUH,
HACTYIUICHHE NIEPBOro ycrexa (Heyaaun),
cepusl UCIIBITAaHUU bepHyIuIn.

PemaTe 3agaum Ha HaXOXKIACHUE
BEPOSITHOCTEN COOBITHI B CEpUU
HCHOBITAaHUN J0 MEPBOro ycrexa.
Pewars 3amaun Ha HaAXOXKIAEHUE
BEPOSITHOCTEH COOBITHIA

B CE€pUU UCHbITaHUN bepHyimy,

B TOM YHCJIE C TOMOIIbIO TU(DPOBBIX

pecypcoB
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Cny4daitnas BeJIMurHA

CnyyaiiHas BeIM4rHa U
pacnpeneneHne BEpOSITHOCTEM.
[IpuMepsl CirydalHbIX BEJIMYMH.
BaxxHpie pacnipeiesieHust — YUCIo
MIOMNBITOK B CEPUU UCTIBITAHUI

J10 TIEPBOTO yCIexa v YUCII0
YCIEXOB B CEPUU UCTIBITAHUI
bepnynnu (reometpuueckoe u
OMHOMHAIBLHOE pacIpeeICHuUs )

OcBauBarth NOHATHS: CIy4alHast
BEJIMYMHA, 3HAYEHUE CITyYalHOU
BEJIMYMHBI, PACIIPEACIICHUE
BEPOSITHOCTEM.

N3y4dars, B TOM 4HCIIE C TOMOIIBIO

UG POBBIX PECYPCOB, U 0OCYKAATh
MIPUMEPHI JUCKPETHBIX U HEMPEPHIBHBIX
CIIy4alHbBIX BEJIUYMH (B TOM YUCIIE€ POCT U
BEC YEJIOBEKA, YHCICHHOCTh HACEIEHUS,
CTOMMOCTb TOBApPOB U YCIYT), CITy4alHbIX
BEJIMYMH, CBSI3aHHBIX C U3YYECHHBIMU
CIIy4alHBIMH OTIBITAMHU

Yucnosbie XapaKTCPUCTUKHU
CHy‘IaﬁHBIX BCIIMYHH

MaremaTndeckoe 0KHIaHUE
CIIly4YalHOM BEJIMYUHBI.
PU3NYECKUN CMBICT
MAaTEMATUYECKOTO OXKUIAHUSL.
[Ipumepsb! uCOaB30BaHUsA
MaTeMaTUYECKOTO OKUIAHMUS.
Jucrniepcns U CTaHAAPTHOE

OTKJIOHEHUE CITy4alHOU BEJIMYUHBI.

CBolicTBa MaTeMaTHUECKOTO
0XKUJAHUS U TUCTIEPCUU.
MareMaTH4ecKoe OKHIaHue U
IUCTIEPCUS U3YUEHHBIX
pacnpenencHuin

OcBauBaTh NOHSTHUS: MATEMATUUYECKOE
0XHWJIAaHWE CIyYalHON BEJIMYMHBI,
JIUCTIEPCUS U CTAHAAPTHOE OTKIIOHEHUE
CIIy4allHOW BEJIWNYVHBL.

Pewrars 3a1aun Ha BBIYKCIICHHE
MAaTEMATUYECKOTO OXKUJIAHUS U
JTUACTIEPCUU TUCKPETHOU CIIy4alHOU
BEJIMYMHBI 110 3aJTaHHOMY
pacnpeneneHnto, B TOM YUCIIe 3a/1a4,
CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESMU.

3HAKOMUTBCA C MATEMATUYECKUM
0’XKUJAHUEM U TUCIIEPCUEN HEKOTOPBIX
pacnpeneneHuii, B TOM YUCIIe
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pacnpeaeneHust CIIy4aiiHON BEJTNYUHbI
«YHCIIO YCIIEXOBY» B CEPUU UCTIBITAHUI
bepnynnmn

3aK0H OOJBIINX YHUCEI

HepasenctBo UeOrbImeBa. 3akoH
OOJIBIINX YUCEIL.
MaremaTnyeckue OCHOBaHMS
U3MEPEHUs BEPOSITHOCTEH.

Poinb 1 3HaueHMe 3aK0HA OOITBIINX
4rces B HayKe, B IPUPOJC U
o0111eCTBE, B TOM YHCIIE

B COIIMOJIOTHYECKHUX
00CJIeI0BaHUSIX U B U3MEPEHUAX

N3y4ath yacToTy COOBITHS

B TIOBTOPSFOIINXCS CTyYalHBIX OTIBITAX
KaK CIly4ailHyI0 BEJIMUUHY.
3HAKOMHTHCS 3aKOHOM OOJIBIIINX YHCET
KaK MaTEMaTUYECKUM BBIPAKECHUE
CTAaTUCTUYECKON YCTOMYMBOCTH YACTOT U
CPEIHUX 3HAYCHH.

Pemate 3anaun Ha u3MepeHue
BEPOATHOCTEH C TOMOIIIBIO YaCTOT.
OO6cyxnath posib 3aKOHA OOJBIINX YUCEI
B 000CHOBaHMH YaCTOTHOTO METO/1a
WU3MEPEHUS BEPOSTHOCTEH, B MPUPOJIE

HA B 00II1ECTBE

[ToBTOpeHue, 0600MIEHNE,
CHCTEMATH3ALMA 3HAHUNA

BeposTtHOCTH CydaliHBIX
COOBITHH.

DJeMeHTbl KOMOWHATOPUKH.
Cepus ucneiTanuii bepryu.
CrnyyaiiHble BEIUUNHBI U
pacnpeneseHusl.

YucnoBele XapaKTEPUCTUKU
CJIy4allHbIX BEJIMYHH. 3aKOH
OOJIBIINX YUCE

[TOBTOPATH U3y4EHHOE U BHICTPAUBATH
CHUCTEMY 3HAHUM.

Pemate 3a1aun Ha HAX0XKAEHUE
BEPOSITHOCTEN B CEPUSAX HE3ABUCHUMBIX
WCTIBITAHWM, B TOM YHCJIE C IOMOILBIO
KOMOWHATOPHBIX (PAaKTOB 1 popMYyII.
PemaTe 3anaum Ha onpeaeneHne CBOMCTB
pacrpeeneHuii, Hax0XKICHUE
MaTeMaTHUECKUX OKUJIaHUN
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Y JUCIIEPCUN U3YUYECHHBIX
pacnpeneeHui.

OO0Cy)XnaTh poiIb 3aKOHA OOJBITTNX YHCEIT

B HayKe, B IPUPOJIE U B OOIIECTBE

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34
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