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@OenepanbHas pabovas nporpaMma Mo ydyeOHOMYy mnpeaMmery «MareMaruka
(OazoBbIli ypoBeHB) (TpenMeTHas oOjacTh «MartemaTuka u uHbOpMaTHKa») (manee
COOTBETCTBEHHO—TIPOTpaMManoMaTeMaTHKe,MaTEeMaTHKA ) BKITIOYACTIIOSICHUTEIIBHY O
3aMKCKY,COEPKaHNE00yUeHUSI, INTAHUPY EMbIEPE3YIbTAaTBIOCBOCHUSTIPOT PAMMBI o
MaTeMaTuKe, TEMaTUYECKOe TUTAaHUPOBAHUE, MepeUCHb (xomudukarop)
pacrmpesiesieHHbIX 0 KjaccaM MpPOBEpPSIEMbIX TPEOOBaHUU K pe3ysibTaTaM OCBOCHUS
OCHOBHOHOOpPA30BaTEILHOUTIPOTPAMMBIOCHOBHOT000IIIEr000pa30BaHUSINAIIEMEHTOB
coJiepKaHUsITTIOMaTEMATHKE, TepeYeHB(KOUPUKATOP )TPOBEPAEMBIXTPEOOBAHHMIA K
pe3yibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTelIbHONW MPOrpaMMbl OCHOBHOT'O OOILETro
00pa3oBaHUs U PJIEMEHTOB COJIEP KAHUS IO MaTEMAaTHKE.

HOACHUTEJIBHASA3SAIINCKA

[TporpammanomareMaTukeIIss00ydaronuxcsaS—9knaccoppazpaboTana Ha OCHOBE
dI'OC O0O. B nporpamMmme mo MaTeMAaTUKE YUTEHBI MJIEU M MOJIOKEHUS KOHUEMIUU
pa3BUTHUSI MaTeMaTUUeCcKOTro oopa3oBanus B Poccuiickoit deneparumu.

[IpenMeToMMaTEMATUKUSABISIIOTCI(YHIAMEHTAIBHBIECTPYKTYphIHAIIIETOMUPa—
POCTPAHCTBEHHbIE (OPMBI M KOJIMYECTBEHHbIE OTHOIIEHUS (OT MPOCTEHIINX,
yCBAaMBAaE€MbIX B HETMOCPEJCTBEHHOM OIIBITE, JI0 JOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX
JUISL Pa3BUTHS HAyYHBIXU MNPUKIAAHBIXUJEH). MaTemMaTuuecKue3Hanus 00eCreynBaOT
NOHUMAHUE NPUHLHUIIOB YCTPOMCTBA M HCIIOJIb30BaHUA COBPEMEHHOM TEXHHUKH,
BOCIIPUSTAE W HHTEPIPETALMIO CONUAIBHOW, 3KOHOMHUYECKOM, ITOJUTHYECKOU
uH(popMalK, al0T BO3MOKHOCTb BBINOJHATh PACUEThl M COCTABIISTH AJITOPUTMBI,
HaXOUTHUIIPUMEHATb(GOPMYJIbI,BIIAAETHIIPAKTUYECKUMHUIIPUEMAMUTEOMETPUUECKUX
U3MEpPEHUN M TOCTPOEHUMN, YNUTaTh WH(POPMAIIUIO, MPEACTABICHHYIO B BUJC TAOJIHII,
auarpaMM U rpadUKOB, KUTh B YCIOBHUSIX HEONPENEICHHOCTU U TMOHUMAaTh
BEPOSTHOCTHBIN XapaKTep CIyYalHBIX COOBITHIMA.

N3yuenne marematuikd (QopMUPYET y OOyYaAIOMIMXCS MaTEMAaTHYCCKUN CTHIIb
MBIIUICHUS, TIPOSIBIISIIOIIUICS B ONPE/ICICHHBIX YMCTBEHHBIX HaBbIKax. OOydaroniuecs
OCBaMBAaIOT TAaKHE€ NPUEMBl U METOAbl MBIIUICHUS, KAaK HMHAYKIUS U JEAyKUHUS,
00001IeHNe U KOHKpPETHU3allMsl, aHAJIU3 U CUHTE3, KJIacCU(PUKAIUs U CUCTEMaTHU3allusl,
a0cTparupoBanuenananorus.O0beKThIMAaTEMAaTHUECKUXYMO3aKIIOUCHU M, TpaBUIanX
KOHCTPYHUPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTMUECKHX MOCTPOCHHM, CIOCOOCTBYIOT
BEIPaOOTKEe yMeHus (OpMyIUpOBaTh, OOOCHOBBIBATH M JOKA3bIBATH CYXICHHS, TEM
CaMbIM Ppa3BHUBAIOT JIOTUYECKOE MbINUIeHHE. M3yueHne MareMaTuKu oOecreyuBaeT
dbopMHUpOBaHUE AITOPUTMUYECKOW KOMIOHEHTHl MBIIUICHUS W BOCHHUTAHHE yMEHUUN
JeHCTBOBATHII03aJaHHBIMAITOPUTMAM,COBEPIIIEHCTBOBATHU3BECTHHIE u
KOHCTpYUpOBaTh HOBbIE. B mporecce pemeHuss 3agad — OCHOBHOM y4eOHOM
NEATEeIbHOCTH HAa YpPOKax MaTeMaTUKH — Pa3BUBAIOTCA TBOpYECKass W IPUKIIAIHAS
CTOPOHBI MBIIIICHUS.



OOydeHne MaTeMaTHKE JAeT BO3MOXXKHOCTh Pa3BHBATh y OOYYAIOIIUXCS TOYHYIO,
panMoHaNbHYI0 U MHGOPMATHBHYIO pe4Yb, YMEHHE OTOMpaTh HauOOJIee MOAXOJSIINNE
SI3BIKOBBIC,CHMBOJIMYECKHE, rpapuecKuecpeiCTBAISIBBIPAKCHUACY K ICHU U
HATJIAIHOTO UX MPECTaBICHUS.

[Ipy u3yueHUM MaTeMaTHKH OCYIIECTBISETCS OOIIee 3HAKOMCTBO C METOJaMHU
MO3HAHMSI IEHCTBUTEIBHOCTH, MPEACTABICHUSMHI O MIPEIMETe U METOAaX MaTeMaTHKH,
UXOTJINYUMOTMETOIOBAPYTUXECTECTBEHHBIXUTYMaHUTaPHBIXHAYK,000CO0€HHOCTSAX
NPUMEHEHHUSI MAaTEMAaTHKH JIJIsl PEeIICHHs] HAyYHBIX U MPUKIIATHBIX 3a/1a4.

[IpuopureTHbIMU 1EISIMU O0yUEeHHSI MaTeMaTHKe B 5—9 kiaccax

ABIISAIOTCA: POPMHUPOBAHUE HEHTPAITbHBIX MaTEeMaTHYECKUX  TOHATUN

(aucno, BEJIMYMHA,
reoMeTpudecKkasGpurypa,nepeMeHHas,BEpOITHOCTh, HYHKIIHS ),00€CTICUNBAIOITUX
IPEEMCTBEHHOCTh U MIEPCTIEKTHBHOCTh MAaTEMAaTHYECKOTO 00pa30BaHUs 00YJIarOIINXCS;

NoJIBeIcHHEe OOy4YaroMMXCSd Ha JOCTYIIHOM [UJIi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTeMaTHUKU U OKPY>KAIOIIET0 MHUpa, TOHUMaHUE MAaTEMAaTUKH KaK YacTH
oO011el KyIbTYphl YEJI0BEUECTBA;

pa3BUTHE WHTEIUICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaromuxcs,
NO3HABaTENIbHON aKTUBHOCTH, UCCIEIOBATEIbCKUX YMEHUM, KPUTUYHOCTH MBIIIJICHUS,
MHTEpeca K U3yYCHUI0 MaTEMaTUKH;

dbopmupoBaHue (PYHKIIMOHAILHOM MaTEMaTUYECKOM TPaMOTHOCTH: YMEHHS
pacrno3HaBaTh MPOSBICHUS MAaTEMAaTUYECKUX MOHATHI, 0OBEKTOB U 3aKOHOMEPHOCTEIB
pEANbHBIX J>KM3HEHHBIX CUTYallUAX M TPHU U3YYCHUU JAPYTUX y4eOHBIX MPEAMETOB,
NPOSIBJICHUS] 3aBUCHUMOCTEH W 3aKOHOMEpPHOCTEH, (opMylIupoBaTh HUX Ha SA3BIKE
MaTeMaTUKH M CO37aBaTh MAaT€MaTHYeCKHE MOJENH, TMPUMEHSATh OCBOCHHBIN
MaTeMaTHYeCKUW ammapar i pelIeHus MPaKTHKO-OPMEHTHUPOBAHHBIX — 3ajad,
UHTEPIIPETUPOBATh U OLICHUBATD [1OJIyYEHHbIE PE3yJIbTAThI.

OCHOBHBIEIIMHUUCOIEPKAHUSTTPOrpaMMbIIIOMaTeMaTUKeBS—9knaccax:«Hucma
UBBIYHCIICHUSD, « AreOpay(«AredpandecKUeBbIPAXKEHUS»,« Y PABHCHUSIH
HepaBeHCTBa»), «Dynkumm», «l'eomerpus» («['eomerpuueckne Qurypsl um ux
cBOMCTBa», «M3mMepeHne reoMeTpruueckux BEIUYUH»), «BeposiTHOCTh U CTaTUCTUKAY.
JlaHHbIE JIMHUW Pa3BUBAIOTCS MAapaJUIENbHO, KaX/Aas B COOTBETCTBHHM C COOCTBEHHOM
JIOTUKOM,0 JHAKOHEHE3aBUCUMOOIHAOTIPYTOi1,aBTECHOMKOHTAKTE U B3aMOJICHCTBHH.

ConepxaHue mporpaMMbl 0 MaTeMaTUKe, paclpeielieHHOe 1Mo rojamM oOydeHus,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIUMTUAIBHBIM
BompocaM  oOydaronigecss  OOpalllajJuch  HEOJHOKpPATHO, 4YTOOBI  OBJIAJICHUE
MaTeMaTH4eCKUMUITOHATHIMUMHABBIKAMHOCYIIIECTBIISIOCHIIOCIIEI0BATEIHHO u
MOCTyNaTeNbHO, C COOJIOJCHHEM TMPUHIMIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIUCh B OONIYI0 CHCTEMY MaTEMaTUYECKUX MPECTABICHUN OO0yJaromInXcs,
pacuupsisi v yriyOssist ee, 00pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.

B cootBerctBUn ¢ ®T'OC OOO martemaTuka sIBISETCS 0053aTE€IbHBIM YYEOHBIM
peAMETOMHAaypPOBHEOCHOBHOr0001Ieroo0pazoBanusi. BS—9kiaccaxmaremaTuka



TpaJMIIMOHHOU3YYaeTCIBPaMKaXCIeAYIOIUXYy4eOHBIXKYpPCOB:BS—OK1accax—Kypca
«Marematukay, B 7-9 kinaccax — KypcoB «Anredpa» (BKJIOYasi 371€MEHThl CTATUCTUKUU
Teopuu BeposTHOcTe) u «l'eomerpus». Ilporpammoil mo MaremMaTHKE BBOJIUTCA
CaMOCTOSATENbHBIN YueOHbIH Kypc «BeposTHOCTh U CTATUCTUKAY.

OO0miee 94MCIIO YacoB, PEKOMEHJIOBAHHBIX [IJISI M3YyYCHHUsS] MaTeMaTWKu (0a30BBIN
YPOBEHb )HAYpPOBHEOCHOBHOI000111eT000pa3oBanus,—952vaca:BSkiuacce—
1704gacoB(54yacoBBHeeN0),BO6KiIacce—1 70uacoB(SuacoBBHeen0), B 7 kiacce— 204
yaca (6 yacoB B HeJeno), B 8 kiacce — 204 vaca (6 yacoB B Hefeno0),B 9 kimacce — 204
yaca (6 4acoB B HEJEIIO).



IHNIAHUPYEMBIEPE3YJIIbTATBIOCBOEHUAIIPOI'PAMMBbI
ITIOMATEMATHUKEHAYPOBHEOCHOBHOI'OOBIIEI'OOBPA3OBAHUA

N3ydenne MareMaTHKH Ha YPOBHE OCHOBHOI'O 0OIIEro oO0pa3oBaHMs HAIPABICHO
Ha JIOCTI)KCHHE OOYYarolMMHKCS JIMYHOCTHBIX, METAlpPEeJAMETHBIX W IPEAMETHBIX
00pa3oBaTeIbHBIX PE3yJIbTATOB OCBOCHHUS YUEOHOTO TIpeaMeETa.

JIMYHOCTHBIEPE3YJIBTATHI

JInuHOCTHBIE pEe3yJIbTaThI OCBOCHMUS IPOTPAMMBI o
MAaTEMaTHKEXapaKTEPUYIOTCS:

1) maTpuoTHYeCKOCBOCIIUTAHHUE:

MPOSIBJIEHUEM HMHTEpPECAa K MPONUIOMY M HACTOSIIEMY POCCHUHCKON MaTEMAaTHKH,
LIEHHOCTHBIM OTHOLIECHHEM K JOCTH)KCHUAM POCCUHUCKHUX MAaT€MaTUKOB U POCCUUCKOU
MAaTeMaTHYE€CKOMUIIKOIIbI, KUCIIOIb30BAHUIOATUX TOCTHKEHUMBIPYTUXHAYKAX U
MPUKJIAIHBIX cepax;

2) rpa:kIaHCKOEeHyXOBHO-HPABCTBCHHOCBOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHHIO 00S3aHHOCTEH I'pa)</IaHWHA U pean3alliy ero mpas,
OPEICTaBICHUEM O MaTeMAaTUYECKUX OCHOBaX (DYHKUMOHUPOBAHUS PA3IUYHBIX
CTPYKTYP,SIBICHUH,TpOLelyprpaxaaHCKOroo0uecTBa(HanpuMep,BbI00pbI,0MPOCHI),
TOTOBHOCTBIO K OOCYXIEHHIO AITHUECKUX NpOoOJieM, CBSA3aHHBIX C IPAKTUYECKUM
IPUMEHEHUEM JOCTH)KCHMM HAayKH, OCO3HAHMEM BaXHOCTH MOPAIBHO-3THYECKUX
IIPUHLUIIOB B AESATEIBHOCTH YYEHOTO;

3) TPYAOBOEBOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHBHOE y4YacTHME€ B PEIICHHHM IPAKTHYECKUX  3aaad
MaTEMaTU4YECKOM  HANPABICHHOCTH, OCO3HAaHUEM  BA)XXHOCTH  MaTEMaTH4YECKOTO
oOpa3oBaHMsI Ha NPOTSHKEHUHM BCEM JKM3HM JUIsl YCHEIHOM MNpodecCHOHATbHON
NEeSATENbHOCTUMPA3BUTUEMHE00XOAMMBIXYMEHU,0CO3HAHHBIMBBIOOPOM
UIIOCTPOECHUEMUHIUBU Ty AIbHOUTPAEKTOPUHOOPa30BaHUAMKU3HEHHBIXIIJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCKOEeBOCITUTAHHE:

CIIOCOOHOCTHIO K SMOLMOHAJIBHOMY W A3CTETUYECKOMY  BOCHPUSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJlay, pEHIeHUuN, pacCyX IACHUN, YMEHHIO BHUICTh
MaTeMaTUYECKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTUHAYYHOTONO3HAHUSA:
OpUEHTAIMEUBICATEILHOCTUHACOBPEMEHHYIOCUCTEMYHAYYHBIXITPEJICTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs YCIOBEKA, MMPUPOJBI U OOIIECTBa, IOHUMaHUEM
MaTeMaTH4eCKOW HayKh Kak cdepbl UYeIOBEUEeCKOW  JesATEIbHOCTH, JTalloB
€epa3BUTUAN3HAYNMOCTHU IS PA3BUTUALIMBUIIN3AIIUN, 0B IEHUEMI3bIKOM



MaTeMaTUKH W MAaTEMATHYECKOM KyJIbTYypOM KaK CpEICTBOM TIO3HAHUS MUDA,
OBJIAJICHUEM NPOCTEHUIIMMU HABBIKAMU UCCIIEIOBATEIIbCKON IESITENBHOCTH;

6) pusuueckoeBocIMTAHUE,(POPMHPOBAHUEKYJIBTYPbI3I0POBbA "
IMOLMOHAJILHOIO 0JIArONOIyYHsi:

TOTOBHOCTBIO IPUMEHAITh MATEMATHUECKUE 3HAHUS B UHTEPECaX CBOETO 3/10POBbS,
BEJICHMsI 3/10pOBOTO 00pa3za *HU3HU (370pOBOE MUTAaHUE, COAJIAHCUPOBAHHBIN PEXUM
3aHATUMUHOTABIXA, peryisipHaspu3nuecKasiakTHBHOCTD ),C()OPMUPOBAHHOCThIOHABBIKA
pednexkcun, TpPU3HAHMEM CBOEro IMpaBa Ha OMMOKY HW Takoro ke IpaBa
IPyroro4yesnoBeKa;

7) 3K0JIOTUYECKOEeBOCIIMTAHME:

OpI/ICHTaHI/IeﬁHaHpI/IMeHeHI/IeMaTCMaTquCKHXSHaHHﬁﬂHHpCH_IGHI/ISBaI[a‘IB oOylactu
COXPAaHHOCTH OKpYJKalIlel cpeapl, IUIAHUPOBAHMUS TIOCTYNIKOB W OIEHKH UX
BO3MOXHBIX HOCJ'ICI[CTBI/Iﬁ JJIsL Opr>KaIOHICﬁ cpcabl, OCO3HAHUCM FHOG&J’IBHOFO
XapakTepa SKOJOTMUYECKUX MPoOJIeM U MyTeH X pelieHus;

8) amanTanuAKM3MEHSIOIUMCAYCI0BUSIMCOLHATIbHOMUIIPUPOAHOMCPEAbI:

TOTOBHOCTBIO K JEUCTBUSIM B YCIIOBUSIX HEOIIPEIEIIEHHOCTH, IMOBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4YEPE3 MPAKTUYECKYIO NEATEIIBHOCTb, B TOM YHCJIE yMEHHUE
YUHUTBCS y APYTUX JIOAEH, TpHOOpeTaTh B COBMECTHOM AESATENbHOCTH HOBBIE 3HAHUA,
HAaBBIKH Y KOMIIETECHIIUU U3 ONbITA JPYTHX;

HEO0OX0IUMOCTHIO B (POPMHUPOBAHUU HOBBIX 3HAHUH, B TOM YHcCIie (OPMYIHPOBATH
U7IcH, TIOHSITHS, TUTIOTE3hI 00 0OBEKTAX U SBJICHUSIX, B TOM YHUCJIC PaHEe HE U3BECTHBIX,
OCO3HaBaTh JACPUUUTHI COOCTBEHHBIX 3HAHUA M KOMIETEHTHOCTEW, IUIAHHUPOBATH
CBOEPA3BUTHUE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYallMI0, BOCIPHUHHMATh CTPECCOBYIO
CUTYaIlUIOKAKBBI30B, TPEOYIOMIMHKOHTPMED,KOPPEKTUPOBATHIIPUHUMACMBICPEIICHUST U
nencTBud, GOpMyIUpPOBaTh U OLIEHUBATH PUCKHU U MIOCTEACTBUS, (POPMHUPOBATH OIIBIT.

METANPEAMETHBIEPE3YJIBTATDBI

BpesynpTaTeoCcBOCHUSAIPOrpaMMBbIIIOMAaTEMAaTUKEHAYPOBHEOCHOBHOTOOOIIETO
oOpazoBanus y oOyuaromierocsi OyayT chOpMHUpPOBaHbI METANpPEIMETHBIE PE3yJIbTaThl,
XapaKTEPHU3YIOIIUECs OBJIAJICHUEM II03HABATEIHPHBIMA YHUBEPCATHHBIMA YICOHBIMU
NEUCTBUSAMH, KOMMYHUKATUBHBIMH  YHHUBEPCAJbHBIMH  YYCOHBIMH  JCHCTBUSMH,
PEryISTUBHBIMU YHUBEPCAIbHBIMUA YU€OHBIMU JACHCTBUSMU.

IHo3HaBaTeJbHbICYyHUBEPCAJIbHbICYyUeOHbIEeIeHCTBHS

[lo3HaBaTenbHbIE  YHHUBEpCAlbHbIE  yuyeOHblE  JEMCTBHS ~ OOECHEeuMBaIOT
(opMupoBaHre 6a30BbIX KOTHUTUBHBIX IPOLECCOB 00y4aroUMXcs (OCBOEHUE METOJOB
NO3HAHUSA OKPYXKAIOIIEr0 MUpa, IPUMEHEHHUE JIOTUYECKHUX, MCCIEI0BaTEIbCKUX
onepauuii, yMeHui paboTaTh ¢ HHPOpMALIHEH).



ba3zoBblesiornyeckueaencTBus:

BBISIBIISITH M XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKK MATEMAaTHYECKHUX
OOBEKTOB, MOHATHM, OTHOIIEHUH MEXAY MOHATUSAMHU, (OPMYIUPOBATH OINpEACICHUS
MOHSTHUH,YCTaHABIUBATHCYIECTBEHHBINTTPU3HAKKIIACCU(DUKAIIUN,0CHOBAHMUSI TUTSL
0000111eHHS U CPAaBHEHMSI, KPUTEPUU MTPOBOJIMMOIO aHAJIN3a;

BOCIPUHUMATh,(pOPMYITUPOBATHUIIPEOOPA30BBIBATHCYKIACHUS  yTBEPAUTEIbHBIE |
OTpULIATEIbHBIEC, €AUHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBIIITBMATEMAaTHYE€CKUE3aKOHOMEPHOCTH,B3aMOCBSI3UUITPOTUBOPEYHS
B(hakTax,TaHHBIX,HAOTIOICHUAXUY TBEPKICHUAX, IPEATTAraThKPUTEPUHITISL  BBISIBIICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHN;

[IPOBOJUTHBBIBOABICUCIIONB30BAHUEM3aKOHOBIOT UKH, 1€y KTUBHBIX U
VUHIYKTUBHBIX YMO3AaKIIOUEHUHN, YMO3AKIFOUCHUH 110 aHAJIOTHH;

pa30upaTha0Ka3aTeIbCTBAMATEMATHYECKUXY TBEPKACHU N (TIPSMbIE u oT
IPOTUBHOTIO), IPOBOJIUTH CaMOCTOSITEJILHO HECJIOXKHBIC J0Ka3aTeIbCTBA
MaTeMaTUYECKUX(HaKTOB,BBICTPAUBATHAPTYMEHTALINIO, TPUBOAUTHIIPUMEPHI 17}

KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYK/ICHHUS;

BbIOMpaTh COCO0 pemieHus: yueOHON 3a1ayu (CpaBHHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh Haubojiee  MOAXOMSAIIMA €  YYETOM  CaMOCTOSITEIBHO
BbIJICJICHHBIXKPUTEPHUEB).

ba3oBblencciieoBaTe/IbCKUeIeHCTBUSA:

UCIIOJIB30BaTh  BOMPOCHI KAk MUCCIEAOBATEIbCKUNA HMHCTPYMEHT IO3HAHUA,
dbopMyIMpOBaTh BOMPOCH], PUKCUPYIOIIKE MPOTUBOPEUHNE, MPOOIEMY, CAaMOCTOATEIIHHO
yCTaHABJIMBAaTh UCKOMOE M JaHHOE, (OPMHUPOBATh THUIOTE3Y, apTyMEHTHUPOBATh CBOIO
MO3UIINI0, MHCHHUE;

OPOBOJHWTH IO  CAMOCTOSITEIbHO  COCTaBICHHOMY  IUIAHY  HECJIOYKHBIN
AKCIIEPUMEHT,HEOOIBIIIOEUCCIIEIOBAHHE 1o YCTaHOBJICHHIO 0COOEHHOCTEM
MaTeMaTU4eCKOro00hEeKTa,3aBUCUMOCTEN 0OBEKTOB MEXKTy COOOM;

CaMOCTOSITeNIbHO (hOpMyIMpOBaTh OOOOIIEHHUS Y BBIBOABI IO pe3yJbTaTam
MIPOBEJICHHOI0 HAOJIIOJCHUS, UCCIICIOBAHUS, OIEHUBATh JOCTOBEPHOCTH IMOTYUYECHHBIX
pe3yJIbTaTOB, BRIBOJOB U O000IICHU;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE Mpoliecca, a TaKXKe BbIJBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

PaGoracundopmanueii:

BBISIBIIATH ~ HEJIOCTATOUYHOCTh W M30BITOYHOCTH  MH(pOpManuu,

JTAHHBIX,HEOOXOTUMBIX ISl pELICHUS 33]1a4u;
BBIOMpaTh,  AHAJIM3UPOBATH,  CHCTEMATHU3UPOBATh U
HUHTEPIPETUPOBATHUHGOPMAIINIO PA3TUYHBIX BUIOB U (popm

IIPEACTABIICHHUS;

BbIOMpaTh(POpMyIpeICTaBICHUAUHPOPMAIUUUUILTIOCTPUPOBATHPEIIIAEMbIE
3a/layu CXeMaMu, uarpaMmmMamMu, HTHOU rpaukoi U uX KOMOUHALIMSIMU;



OIICHUBATHHAIC)KHOCTBMH(POPMAITUUIIO KPUTEPHSIM,ITPEITTIOKCHHBIMYYUTEIIEM WU
c(hOpMyITUPOBAHHBIM CAMOCTOSITEBHO.

KoMMyHUKaTHBHBbIEYHUBEPCAJIbHbIEyUeOHbIeIeHCTBHS
KoMMyHWKaTUBHBIE  yHUBEpCadbHBIC  y4eOHBIE  JICHUCTBUSA
o0ecreunBarOTCHOPMHUPOBAHHOCTh COIIMATBHBIX HABBIKOB
00yYaromuxcs.

Oo0menue:

BOCITPUHUMATHU()OPMYITUPOBATHCYKICHUSIBCOOTBETCTBHUCYCIOBUSAMUA  HIICTISIMA
oOIeHus, sCHO,TOYHO, TPAMOTHO BBIPAKATHCBOIOTOUKY 3PCHHUSB YCTHBIX U
MUCBMEHHBIX ~ TEKCTax, JaBaTh TMOSCHEHHWS 1O XOJy pEIICHHWs 3aJadyd |
MOJTYYCHHBIMPE3YJIbTATaM;

B Xo0j¢ OOCYXICHHUS 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXIaeMON TEMBI,
npoOJieMbl, pelraeMoil 3a/1aur, BBICKA3bIBaTh HJCH, HAIleJICHHBIE HA IOMCK PEIICHHS,
COMOCTABIIATh CBOM CYXJCHUS C CYXICHUSAMH JPYTHX YYaCTHHKOB JIMAJIOTa,
0oOHapy’XMBaTh Pa3JIMUMC U CXOJCTBO MO3UIUH, B KOPPEKTHOU (hopMe (OopMyITHpOBaThH
Pa3HOTIIaCHsI, CBOU BO3PAKEHUS;

MPEACTABIATh PE3YyJbTAaThl PEMICHUS 3a7add, SKCICPUMEHTa, WCCICIOBAHUS,
IIPOCKTa, CaMOCTOSATEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3ajad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHuuecTBo:

MOHUMAThHUHCIIOIH30BATHIIPEUMYIIIECTBAKOMAHIHOMMHUHINBUIYaTbHOUPAOOTHI
IIPU pEIICHUN YUYeOHBIX MaTEMAaTUYECKUX 3a]1aY;

NpUHUMATh 1€Jb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIUIO
COBMECTHOI paboThl, pacnpenensTh BUIbIPA0OT, JOrOBapUBATHCS, 00CYKIATHIIPOLIECC
U pe3yabTaT padboThl, 000011aTh MHEHUSI HECKOJIbKUX YEJIOBEK;

y4acTBOBaTh B TPYMIOBBIX (opmax padoTel (oOCykneHus, oOMEH MHEHUSIMH,
MO3TOBBICIITYPMBIUPYTHE ), BHITOTHITHCBOIOYACTHPAOOTHIMKOOPIUHUPOBATHCBOU
JEUCTBUA C APYTUMH WICHAMH KOMaH/Ibl, OIICHUBATh KA4€CTBO CBOETO BKJIa/ia B OOIIUIA
IPOJYKT MO KPUTEPHUAM, CHOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHbIeyHUBepCaJbHbICyUeOHbIeIeCTBHS
PerynaruBHbleyHUBEpCaIbHbIEYYEOHBIEIEHCTBUSIO0ECTIEYMBAIOTPOPMUPOBAHUE
CMBICJIOBBIX YCTAaHOBOK M KM3HEHHBIX HaBBIKOB JINYHOCTH.

Camoopranmsanms:

CaMOCTOATENIbHO COCTAaBIISATh IUIaH, aIrOPUTM pelleHus 3aauu (WM ero 4acTh),
BBIOMpATh CMOCOO pEIIEHUsS C YYETOM HMEIOIIUXCS PECYpCcOB U  COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBaThb U KOPPEKTHPOBATh BAapUAHThl PEIICHUN C YYETOM
HOBOW MH(pOpMaLUU.



CaMOKOHTPOJIb:

BJIAJIETh CIIOCOOAMHU CaMOTPOBEPKH, CAMOKOHTPOJS Tpollecca W pe3ynbrara
peIIeHUs MaTeMaTHICCKOH 3a/1a4H;

MPEABUACTh TPYIHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IIPH PEIICHUHM 3a/aqH,
BHOCHTHh KOPPEKTHUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, HAlJICHHBIX
OIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATHLCOOTBETCTBUEPE3YIbTATAIEATEILHOCTHIIOCTABIICHHONTIEITH u
YCIIOBUSIM, OOBSACHATH TPUYUHBI JOCTIDKEHUS WM HEIOCTIDKEHHUS IIeNH, HAaXOIUTh
OmuOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

NNPEIJMETHBIEPE3YJIbTATDBI

[IpenmeTHble  pe3yabTaTbl ~ OCBOEHUS ~ NPOTpaMMbl O  MaTE€MaTHKeE
IPEACTaBICHBINIOT0aMO0OYUYCHUSIBPAMKaX O TAEIbHBIXYYEOHBIXKYPCOB: BS—OKIIaccax—Ky
pca
«Marematukay,B7—-9knaccax—KypcoB«Anreopa»,«I eomerpusin,«BeposTHOCTHH
CTaTHCTHUKA.
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OEJEPAJIBHAAPABOYAAIIPOTPAMMAYUYEBHOI'OKYPCA
«MATEMATHUKA»B5-6 KIIACCAX

HOACHUTEJIBHASA3SAIINCKA

[IpuopureTHbIMU TIEISIMU OOyYEHHSI MaTeMaTHKe B S—6 Kilaccax

SABJISIFOTCS:TIPOJIOJKEHUE (opMupoBaHUS OCHOBHBIX
MaTeMaTUYECKUX MOHATUN  (YHCIIO,
BEIMYMHA,  reoMeTpuueckass  ¢urypa),  oOecnedynBaromIMX
IPEEMCTBEHHOCTBU MEPCIEKTUBHOCTh MaTEMaTHUECKOT0 00Pa30BaHMsI
00yyaroImuxcs;

pa3BUTHE WHTEIUICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaromuxcs,
MO3HABATENIbHOM  AaKTUBHOCTH,  HMCCIEOBATENCKUX  YMEHHH,  HWHTepeca K
U3yYCHUIOMAaTEMaTHKH,

noJiBe/icHue OOydJalomuxcsi Ha JOCTYIHOM JMJii HHUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3H MAaTEMAaTHKU U OKPYIKAIOIIETO0 MHUPA;

dbopmupoBaHre (PYHKIIMOHAIBHOW MAaTeMaTHYECKOW TI'PAaMOTHOCTH: yMEHUS
pacmo3HaBaTh MaTeMaTHYECKHE OOBEKTHI B peaJbHBIX JKU3HEHHBIX CUTYyaIUsX,
NPUMEHSATh OCBOCHHBIC YMEHHUS JUIS PEIICHUS MPaKTHUKO-OPHUCHTHUPOBAHHBIX 3ajad,
WHTEPIPETUPOBATh TMOJYUYEHHBIE pEe3yJbTaThl W OIIEHMBaTh HMX Ha COOTBETCTBHUE
IPAaKTUYECKON CUTYyalUN.

OCHOBHBIE JMHUHM COJEp)KaHWA Kypca MareMaTuku B 5-6 Kkiaccax —
apumeTnyecKasureoMeTpHIECKas, KOTOpbIepa3BUBAIOTCAIAPATUIETbHO,KaXK a1
BCOOTBETCTBUUCCOOCTBEHHOMIIOTUKOM,0/THAKO,HCHE3aBUCIMOOTHAOT/IPYTO1,a B TECHOM
KOHTaKT€ M B3aUMOJICHCTBUU. Takke B Kypce MaTEeMAaTHKH MPOUCXOJUT 3HAKOMCTBO C
AJIEMEHTaMU aJreOphl U ONHUCATETHHON CTATUCTUKH.

N3ydyenne apudmMeTHUecKoro Marepualia HaYMHAETCA CO
CHUCTeMAaTH3AIMHUPA3BUTUA3HAHUHOHATY PATBbHBIXUHCIIAX, IOy YeHHBIXHAYPOBHEH
a4ajbHOTO
obmeroo6pazoanus. I [pr3TOMCOBEPIICHCTBOBAHUEBBIYHCIIUTCTLHONTEXHUKU T
dbopMHUpOBaHHE  HOBBIX TEOPETHUECKUX 3HAHUH COUYETACTCS C Pa3BUTHEM
BBIYUCIUTENILHON KyJNbTYphl, B YacCTHOCTH C OOydYe€HHEM WPOCTEHINIUM MpUeMam
NPUKUAKA W OIEHKH PE3yJIbTaTOB BBIYUCICHUN. M3ydeHWe HaTypabHBIX
YHCEIPOI0JKAETCABOKIIACCE3HAKOMCTBOMCHAY AT HBIMUTIOHSA THSIMUTEOPUUIEITH
MocTu. Hauanon3yueHnss0o0bIKHOBEHHBIXHIECATUYHBIXIPOOCHOTHECEHOKSKITacCy.DTO
MIEPBBIHATAITBOCBOCHUUAPOOESH, KOT TAITPOUCXOAUT3HAKOMCTBOCOCHOBHBIMUHICSIMH,
MOHATUSMU TeMBI. [Ipr 3TOM paccMOTpeHHEe OOBIKHOBEHHBIX JPOOEH B TOJIHOM 00BEMe
NPeIIeCTBYETU3YYCHUIOIECATUIHBIX IPOOEH, uTO1IeIeCO00pa3HOCTOUKU3PEHUS
JIOTUKUU3JI0KEHUSYM CIIOBOMIIMHNAN, KOTIAPaBIIIa I CTBUICICCATHIHBIMU
JIPOOSIMHUMOKHOOOOCHOBATHYKEN3BECTHRIMUAITOPUTMAMHBBITTIOTHEHUS ICHCTBUIC
OOBIKHOBEHHBIMU JIPOOSIMU. 3HAKOMCTBO ~ C JECATHYHBIMH JAPOOSMUPACIIHUPUT
BO3MOXHOCTHIIITTOHUMAHHUSI00YJaIOIUMHUCSTIPUKIIATHOTOITPUMEHEHUSTHOBO
3aMMHACUTIPUHI3YYCHUUAPYTUXTIPEIMETOBUIIPUTIPAKTHUECKOMHUCTIONH30BAHUH.
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K6kiaccyoTHECEHBTOPONAITAIBU3YYEHUUAPOOEH, IISTPOUCXOIUT COBEPIICHCTBOBAHUE
HaBBIKOB CPaBHEHUS U ITpeoOpa3oBaHusl 1poOeit, OCBOEHUE HOBBIX
BBIYUCIIUTEIbHBIXAITOPUTMOB,0TTAYMBAHNUETEXHUKUBBIYHCIIEHU I, BTOMYUCIIE
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3HAQYCHUN BBIPAKECHUH, COACpXKAIIMX W OOBIKHOBEHHBIC, W JIECATHUYHBIC ApOOH,
YCTaHOBJICHHUE CBSI3€H MEKTyHUMH,pacCMOTPEHUE TIPUEMOB peIIeHus 3aauHa apoou. B
Hayase 6 Kjacca MPOUCXOUT 3HAKOMCTBO C MOHSITUEM IMPOIEHTA.

Oc00EHHOCTHIO N3YUYEHUS TMOJOKUTETBHBIX U OTPUIIATEILHBIX YHCEIT SIBJISETCS TO,
YTO OHM TaK)K€ MOTYT paccMaTpUBATHCS B HECKOJIBKO 3TanoB. B 6 kiacce B Hayaie
n3ydeHUSITEMbI«] [0JI0KUTETbHBIENOTPULIATETbHBICUUCIIa» BBLACISIETCATIOATEMA
«llenpieunciia»,BpaMKaxKOTOPOM3HAKOMCTBOCOTPUIIATETbHBIMUUUCIIAMUUACHCTBUSIMUC
MOJIOKUTEIbHBIMUMOTPULIATEIbHBIMUYUCIAMUTIPOUCXOIUTHAOCHOBE COJIEPKATEIBHOTO
noAXoja. Oto MO3BOJISIET Ha JIOCTYITHOM YpOBHE MMO3HAKOMHUTD
00yJaroIUX CSAMPAKTUIECKUCOBCEMUOCHOBHBIMUTIOHSI THSIMUTEMbI, BTOMUHNCIIEH c
NpaBUIaMH 3HAKOB TIPH BBIMOJHEHUW apudMeTHdecKux AeicTBui. M3yuenue
paIrMOHAIBHBIX YHCEN OYIET MPOIOJIKEHO B Kypce anreOpsl 7 Kiacca.

[Ipu oOydeHMM peEHmIeHUI0 TEKCTOBBIX 3ajad B S5—0 Kiaccax HCIOIb3YITCA
apudmMeTndeckue npuemsl penieHus. [Ipu oTpaboTKe BHIYMCIUTENLHBIX HABBHIKOB B 5—6
KJIaCCaXpacCcMaTpUBAIOTCATEKCTOBBIE3aJauCIIeAYIOINIMXBUI0B:3aJauHAIBUKEHUE,
HAYaCTH,HAMOKYIIKH,HApaOOTYUITPON3BOIUTETHHOCTD, HAPOIICHThI, HAOTHOIIICHUS u
npornoprun. OOyyaromuecs 3HAKOMATCS C TpHEMaMHu pelIeHus 3agad nepedopom
BO3MOYHBIX BapUAHTOB, y4arcs paboTaTh ¢ MH(MOpMaIuen, mpeacTaBIeHHON B GopMe
TaOJIUI] WK JUArpaMM.

B mporpamme yueOGHOro kypca «Maremarukay MNpeaycMOTpeHO (HOpMUPOBAHHE
MPOIEIEBTUUECKUX alreOpandyeckux MpeacTaBieHnid. bykBa Kak CMMBOJI HEKOTOPOTO
yucjaa B 3aBUCUMOCTH OT MaTEMAaTHYECKOTO KOHTEKCTa BBOJUTCA IOCTEIEHHO.
bykBeHHass CHMBOJIMKA IIUPOKO HCIOJB3YETCS MPEKIAE BCEro I 3alucH OOIIUX
YTBEPKACHUUUTIPEITIOKECHUN,HOPMYJIT,BYACTHOCTU IS BEIYUCICHUSITCOMETPUUECKHUX
BEJINYMH, B KAYECTBE «3aMECTUTEIISD) YUCIa.

B mporpamme yuebGHOoro kypca «MaTtemaTuka» MpeCTaBleHA HarJsaHas
TeOMETpHs, HANpaBJICHHAs HAa Pa3BUTHE OOPA3HOTO MBIIUICHUS, TMPOCTPAHCTBEHHOTO
BOOOpaXeHUs, U300PA3UTENBHBIX YMEHUN. DTO BaXKHBIM 3Tal B M3YYECHUU T€OMETPUH,
KOTOPBIMOCYIECTBIISIETCIHAHATIISTHO-TPAKTUUECKOMYPOBHE,ONIUPAETCS HA HArJISAHO-
o0OpazHoe MBIIUICHUE 00yJaronmxcsl. Bonpias pOJIb OTBOJIMTCS
MPAKTUYECKONACATENBHOCTH,  OMBITY,9KCIIEPUMEHTY,MOACIUPOBaHN0. O0ydaronmecs
3HAKOMSITCS C TE€OMETPUYECKUMU (UTypaMU Ha TJIOCKOCTH M B IPOCTPAHCTBE, C HX
MPOCTEUITUMUKOHPUTYpaIUSIMU, ydaTcan300pakaTbUXHAHEIIMHOBAHHON
UKJIeTYaTONOyMare,paccCMaTpuBaO TUXIIPOCTEUIIINECBOMCTBA. Bnpoueccenszyuenus
HATJIAIHOM T€OMETPHUM 3HAHUS, MOJyYeHHbIE OOYYArONIMMUCS HAa YPOBHE HAYabHOTO
o01ero 00pa3oBaHusl, CUCTEMATU3UPYIOTCS U PACIIUPSIIOTCS.

CornacHOy4eOHOMYTIIaHyBS—OKIIacCaxn3yyaeTCAMHTErPUPOBAHHBINIPEIMET
«MaremaTnka», KOTOPBHIA BKIIOYACT apuU(PMETUUECKUA MaTepual W HaTJSIHYIO
TEOMETPHI0,aTAKKETIPOTECBTUICCKUECBEICHUSIN3ANTeOPBI,AJIEMEHTBUIOTUKY M Hadasa
ONMCATEIBbHON CTATUCTHUKH.

OO1iee yuCI04acoB, PEKOMEHAOBAHHBIXUIA M3y4eHUs MaTeMaTuku, —3404acos:
BSKkitacce—1704acoB(SuacoBBHeneN0),BOK1acce—1 70uacoB(S4acoBBHEIEIIO).
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COAEP KAHUEOBYYEHUA
5 KUIACC

HartypanbHble4uCIauHYJIb

Harypanbnoe wumcno. Psn nHarypanbubix uymcen. Yucno 0. H3oOpaxenue
HATypaJIbHBIX YHCE TOUKAMU Ha KOOPJIMHATHOU (YUCTIOBOM) MPSIMOIA.

[TosuunonHas cucreMa cyucleHus. PumMckas Hymepauuss Kak OpuMep
HEIMO3UIMOHHOM CUCTEMBI CUUCIIEHUS. [[ecATHUHAas CUCTEMA CUUCIICHHUS.

CpaBHEHHEHATYPaJIbHBIXUYHCEN,CPABHEHUECHATYPAJIbHBIXUYHCEICHYJIEM.
CrniocoObicpaBHeHUs. OKpYTIICHUEHATY PAIbHBIXUHCE.

CnoxeHre HaTypallbHbIX YUCEJ, CBOMCTBO HYJISI IIPU CJIOKEHUU. BbhlunTaHue kak
NeNCTBHE,00paTHOECIOKEHUIO. Y MHOKEHUEHATYPATbHBIXUHCEN,CBOMCTBAHYJIS 51
eAMHMIIBI TpU yMHOXEHUHM. [leneHue kak JedcTBUE, OOpaTHOE YMHOKEHHIO.
KomnoneHTs! neiicTBUi, CBsI3b Mexky HUMU. [IpoBepka pesynbTara apudMeTHIeCKOro
nerctus.IlepeMecTUTENbHOENCOUETATEILHOECBOMCTBA(3aKOHBI )CII0KEHUS U
YMHOKEHHUSI, pacipeieIuTeIbHOE CBOMCTBO (3aKOH) YMHOXKEHHS.

Hcnonb3zoBanne OyKB Il 00O3HAYEHUS] HEM3BECTHOIO KOMIIOHEHTa W 3alllCU
CBOMCTB aprU(PMETUUECKUX JACHCTBUIA.

JlenuTenu U KpaTHbIE YMCIIA, PA3I0KeHUE HA MHOXKUTENU. [IpocThie U cocTaBHbIE
yucna. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoMm.

Crenenb ¢ HaTypajJbHbIM TIOKa3aTeJIeM. 3aluch 4YUCIA B BHAE CYMMBI
pa3psAAHBIXCIAracMbIX.

HucnoBoe BblpaxkeHUE. BpluncieHne 3Ha4€HUM YUCIOBBIX BBIPAXKEHUH, NMOPSI0K
BBITIOJIHEHUAIENCTBUI. VICI0JIb30BaHUETPUBBIYUCIICHUAXIIEPEMECTUTEBHOTON
COUYETATEJIBLHOTO CBOMCTB (3aKOHOB) CIIOKEHHMSI M YMHOXEHHUS, PaclpeneauTeIbHOro
CBOMCTBA YMHOEHHUS.

Apodu
IIpencraBienne o ApoOU Kak crocode 3amucu 9acTd BenrmuuHbl. OOBIKHOBEHHBIC

npobu. [lpaBunbHble U HempaBuwibHbBIE ApoOH. CmemaHHass ApoOb, MPEICTaBICHUE
CMEIIaHHOWIPpOOUBBUICHETPABUILHOU IPOOUUBBIIEICHUEIICIONYaCTHUHCIIA u3
HEMpaBWIbHOW JpoOu. WM300pakeHne apoOe ToYKaMyW HA YHUCIOBOW MPSMOM.
OcHoBHOe cBoiicTBO apobu. Cokpamenue npoOeid. IIpuBegenue npoOu K HOBOMY
3HameHaTeno. CpaBHeHUE APOOEii.

CnoxeHue W BblYMTAaHUE JpoOeil. YMHOXKEHHE W JelieHHe JpoOeil, B3auMHO-
oOparnble 1pobu. HaxoxaeHne yacTH 1eaoro U 1eioro mo ero 4YacTu.

Hecsatuunas 3amuchk apoOeit. IlpencraBrnenue gecsiTUYHOW JpoOu B BUIE
0ObIKHOBEHHOU. M300pakeHue NeCATUYHBIX ApoOed TOYKaMU Ha YHCIOBOM MPSMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

Apudmernueckue  JAEHCTBUS € JECATHYHBIMU  JpoOsmu.  OkpyrieHue
JECATUIHBIXIPOOCH.
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PemeHneTeKCcTOBBIX3a4a4

Peniennie TEKCTOBBIX 3adad apu(METHUYECKUM CrocoOoM. PerieHue Jorudeckux
3amad.PemenunesanaunepeO0poMBCEXBO3MOKHBIXBApHUAHTOB. MIcTionb30BaHueIpH
pelieHnH 3a1a4 TaOJIUIT K CXEM.

Pemenue 3anau, cogepxammx 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIMYMHBI: CKOPOCTD,
BpEMsI, PACCTOSTHHE, II€HA, KOJWYECTBO, CTOMMOCTb. EIWHMIBI M3MEPEHUSA: MACCHI,
o0bema, IICHbI, PaCCTOSIHUS, BPEMEHH, CKOPOCTU. CBS3b MEXKIySTUHUIIAMU U3MEPCHUS
Ka)XJI0M BEJIMYMHBI.

PerienneocHOBHBIX3aJa4HAIPOOH.

[IpencraBnenre TaHHBIXBBUICTAOIHII,CTOIOYATHIX THATPAMM.

Harnsgnasireomerpus

Harnsinueie npencraBienus o Gurypax Ha IUIOCKOCTH: TOYKa, MpsAMasi, OTPE3OK,
JIy4,yT0JI,JIOMaHas1, MHOTOyTOJIbHUK,OKPYKHOCTh,KPYT. Y TOJ. I [pIMON,0CTPBIN, TYIION U
Pa3BEPHYTHIN YIJIbI.

JInuHa OTpe3Ka, METPUYECKHME €IAWHULbI JUIMHBL. JIMHA JOMaHOHM, NMEpUMETP
MHOTOYyroJibHUKA. VI3MepeHne U MOCTPOEHUE YIJIOB C MOMOILBIO TPAHCIIOPTHUPA.

Harmsimaple mpenctaBiaeHuss o (Qurypax Ha IUIOCKOCTA: MHOTOYTOJIBHUK,
MPSIMOYTOJILHUK, KBAJIpaT, TPEYTOJIBHHUK, O PAaBEHCTBE PUryp.

N3o0paxkenne ¢uryp, B TOM uyucie Ha kietdatrod Oymare. Iloctpoenue
KOH(UTypaliMin34acTeHIpsIMOii,0KPY>KHOCTHHAHETTMHOBAHHOMMKIIETYaTONOyMare.
Hcnonp30BaHuEe CBOMCTB CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBaApAaTA.

[TnomaasnpsAMOyTOIbHUKAUMHOTOYTOJIbHUKOB,COCTaBIEHHBIX u3
OpsIMOYTOJIbBHUKOB, B TOM uucie (GuUryp, M300paK€HHbIX Ha KJeTdyarod Oymare.
Enuuunbel usmMepeHus miomaim.

Harnsinaele mpencraBieHHs O NPOCTPAHCTBEHHBIX (UTypax: MPsIMOYTOJIbHBIN
napajienenunen, Kyo, MHOrOrpaHHUKHU. M300pakeHne mpoCcTeHIMX MHOTOIPaHHUKOB.
PazBepTkukyOaumnapamienenuneaa. CozqanneMoieIeiMHOTOrpaHHUKOB(M30ymard,
IIPOBOJIOKH, TUIACTUIIMHA U APYTUX MATEPHUAIIOB).

O6bpeMIpsMoyToIbHOrONapaenenumneaa, kyoa. Ennnunsimsmepennsoonema.

6KJIACC

HartypajabHbieunciia

ApudmMernueckne JAEUCTBUS € MHOTO3HAYHBIMM HATypajIbHBIMH YHCIIAMHU.
UucnioBble BBIpAKEHUS, MOPSAOK JEUCTBUHM, MCHONIb30BaHUE CKOOOK. Vcmonb3oBaHue
MPUBBIYUCIICHUAXIICPEMECTUTEILHOTOUCOYETATETLHOTOCBONCTBCIIOKEHUSH
YMHOXEHUSI, pacrpeneIuTeIbHOTO CBOMCTBa YMHOXEHUSI. OxkpyriieHue
HaTypaJIbHBIXUUCE.

JlenuTeTMuKpaTHbBICUMCIa, HAUOOIBITMHOOIINI IeTUTeIbHHAUMEHbIIIeeo0111ee
KpaTHoe. JlemuMOoCTh CyMMBI U TIpou3BeAeHus. JleeHue ¢ OCTaTKOM.
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Apodu
OObIKHOBEHHas1 JApoOb, OCHOBHOE CBOMCTBO JpoOM, COKpalieHue AapoOer.

CpaBHeHHEHYIIOPSI0YMBaHUEIpOOCH. Pernenne3aqaynanax 0k ICHUEYaCTHOT 1I€JIOTO |
1ejaoro mo ero yactu. JlpoOHoe uucino Kak pe3ynbTaT aeneHus. llpeacraBineHue
JNECATHYHOW  ApoOM B BUJAE  OOBIKHOBEHHOHW  JIpoOM MU BO3MOXKHOCTH
[IPEICTaBICHUSI00BIKHOBEHHON APOOUBBUIEAECATUUHON. [lecaTnuHbIe1poOn
UMeTpHUIecKasicucTeMaMep. A pupMeTHIECKUEICHCTBUSIMIHCIIOBBICBBIPAYKEHHUSIC
OOBIKHOBEHHBIMH M JICCITUIHBIMHU APOOSIMH.

Otnomenue. [lenenneBnannomotTHonenuu. Macmra0,mponopuus. [ Ipumenenue
IIPONIOPUMU NPU PEIIECHUN 3a]1a4.

[TonsiTne mpolieHTa. BBIYHCIIEHHE MPOIEHTa OT BEJIMYMHBI M BEIMYHMHBI 110 €€
MPOIICHTY. BEIpaskeHUETIPOIICHTOBACCITUIHBIMUPOOssMHU. Periienne3amad Ha MPOIECHTHI.
BripakeHne oTHOIIIEHUS BEJTUYUH B MPOIEHTAX.

Ho/10)KUTENbHBIEHOTPULATEIbHBICYHCIIA

[TonoxurenbHble W oTpuLaTeNbHble 4ucaa. lLlenpie yncna. Monaynbs 4ucia,
reoMeTpudecKassuHTeprperanusmMoayiassuncia. M3o6paxkeHneunceTIHakoopAnHATHON
npsimoil. UucnossienpomekyTki. CpaBHeHUEUHCeNl. Apu(METHUECKUE I CTBUSIC
MOJIOKUTENIBHBIMU U OTPULIATEIIbHBIMU YHCIIAMM.

[IpssmoyTONIBHASICUCTEMAKOOPANHATHAILIIOCKOCTH. KoOp inHATEITOUKH Ha
mwiockoctu, abcuumcca wu  opauHata.  [loctpoenme Touek u Quryp Ha
KOOPIMHATHOMIUIOCKOCTH.

byKkBeHHBIeBBIPAKEHU S

[Ipumenenue OyKB aJisi 3allMCH MaT€MAaTUYECKUX BBIPAKEHUW W TPEIIIOKEHUM.
CpoiictBa apudMeTnyecknx JAeHCTBUNA. bByKBEHHBIE BBIPAKEHHUS U YHCIOBBIE
NIOJACTAHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXO0XKIECHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmyibl, GopMyIsbl MepUMETpa M IUIOMIATM NPSIMOYTrOJbHUKA, KBajapara, oObema
napajiesienumneaa u Kkyoa.

PemeHneTeKkcTOBBIX3a4a4

Pemiennie TeKCTOBBIX 3adad apu(METHYECKUM CIOocoOoM. PemieHue morudaeckux
3aiau. Pemenue 3amau nepebOpoM BCeX BO3MOKHBIX BAPUAHTOB.

Pemenune 3agay, coaepxamnx 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIUYUHBL: CKOPOCTb,
BpEMsI,pacCTOSHUE,I[€HA,KOJIUYECTBO,CTOMMOCTD, TPOM3BOAUTEILHOCTD, BpEMS,00HEeM
paboThl. EquHUIBI U3MEpPEHHUs: MAacChl, CTOUMOCTH, PACCTOSHUSI, BPEMEHH, CKOPOCTH.
CB43b MEXIy €AUHHUIIAMHA U3MEPEHUS KAXKI0W BEJTUYHHBI.

Pemienne 3amad, CBSI3aHHBIX C OTHOUIEHWEM, IPONOPIMOHAIBHOCTHIO BEJIUYHH,
MPOIIEHTAMU;, PEIlICHHE OCHOBHBIX 3a/1a4 Ha IPOOU U MPOLICHTHI.

OneHka W TIPUKHAKA, OKpyrjeHue pesyiabrara. CocTaBiieHHEe OyKBEHHBIX
BBIPQKCHUH I10 YCIOBUIO 3aa4U.

[IpencraBienre JaHHBIX C TMOMOIIBIO Tabmul W auarpamm. Cronbuyarbie
JTHarpaMMbl: YTEHUE U TTOCTpOeHUE. UTEHNE KPYTrOBBIX UArPAMM.
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Harasinnasireomerpus

Harnsinaeie npencraBieHus o Qurypax Ha IUIOCKOCTH: TOYKa, MpsAMasi, OTPE3OK,
Jqyd, yroj, JIOMaHasi, = MHOTOYIOJIbHUK,  YEThIPEXYTOJbHHUK,  TPEYTOJIbHUK,
OKPY>KHOCTb,KpYT.

B3aumHoe pacnonioxkeHue JBYX MPsAMBIX Ha IUIOCKOCTH, MapaJUieIbHbIe
IpsIMbIE, IEPIEHAUKYIIAPHBIENPSAMBIE. I3MepeHNEepacCTOSHAN : MEXK Ty AIByMATOYKAMU,OTT
OUYKHUJO MPAMOM, IJTMHA MAPILIPYTa HA KBaJAPATHOU CETKE.

N3mepeHne © NOCTPOEHHE YIVIOB C IIOMONIBIO TpaHcHopTupa. Buasl
TPEYTOJILHUKOB: OCTPOYTOIBHBIN, MPSIMOYTOIBHBINA, TYNOYTOJbHBIN, PAaBHOOCIPEHHBIH,
PaBHOCTOPOHHUN. YETBIPEX YT OJIbHUK, IPUMEPBIUETHIPEXYTOJIBHUKOB. I IpAMOYTOJIBHUK,
KBaJIpaT: WCIOJIb30BAaHUE CBOMCTB CTOPOH, YIJoB, jauaroHaned. l3obOpaxeHue
TreOMETPUUYECKUX (UTyp Ha HEJIWHOBAHHOW OyMmare C WHCIIOJIb30BAHUEM IUPKYJIS,
JUHENKH, yroinbHUKa, TpaHcnopTupa. [locTpoenus Ha kietyaToil Oymare.

[Tepumerp MHoTOyrONBHUKA. [loHATHE TUTOMAAM (DUTYPBI, €TUHUIIBI U3MEPECHUS
wiomaau. [Ipubnmwkennoe u3mMepeHue miomand Guryp, B TOM 4uciie Ha KBaJIpaTHOU
cetke. [IpubnmxenHoe n3MepeHue JJIMHBI OKPYKHOCTH, TJIOMIAIU KpyTa.

CuMmMeTpus:IIeHTpalibHAs,0CeBasIN3ePKaJIbHASICUMMETPUH.

[TocTpoeHne cuUMMETPUYHBIX QUTYD.

HarnsaaelienpeacTaBieHUsIoNnpoCTPaHCTBEHHBIX (DUTYpax : apajljiesienunea,kyo,
npu3Ma, TupamMuaa, KOHyC, IWIMHIP, map U chepa. M3o0pakeHne mpocTpaHCTBEHHBIX
¢uryp.IIprumepbipazBepTOKMHOIOrPAHHUKOB, IWIMHApauKoHyca.Co31laHneMOoeIeunpo

CTpaHCTBEHHBIX(DUTYP(M30yMaru, NpoBOJIOKH,INTACTUIIMHAN IPYTUXMATEPUATIOB).

[lonarue oObeMa, enuHUIBl u3MepeHuss oObema. OO0beM NPSIMOYTOJIBLHOIO
napajuienenurneaa, Kyoa.

NNPEIJMETHBIEPE3YJIbTATDBI

[IpeameTHbIE pe3yJbTaThl OCBOEHUS MPOrpaMMbl YYEOHOro Kypca K KOHILY
oOyueHus B S Kiacce.

YucauBbIYHCIEHUS

[TorumMaTe W TMPaBWIBHO YHOTPEOJATh TEPMHHBI, CBS3aHHBIC C HATypaTbHBIMHU
YUCIaMU, OOBIKHOBEHHBIMH U JICCATUYHBIMU JPOOSMHU.

CpaBHUBATh M YNOPSAIOYMBATH HATYpajdbHBIC YHCJIA, CPABHUBATH B IPOCTEHIITUX
CiIydasiX OOBIKHOBEHHBIE JIPOOH, IECITUIHBIC IPOOH.

COOTHOCUTHTOYKYHAKOOPIMHATHOU(YHCIIOBOM )TPSMONCCOOTBETCTBY FOIIIUMEH
YUCIIOM W  HW300pakaTh HATypaJbHBIE YHCJIa TOYKAMHU HA  KOOPJAMHATHOU
(YU CIIOBOM ) ITPSIMOH.

BrimonasITh aprpMETHICCKUEICHCTBUSICHATY PATbHBIMUYNCIIAMHU,C
OOBIKHOBEHHBIMU JPOOSMHU B MMPOCTEUININUX CITydasiX.

BrImomHATHIIPOBEPKY, MPUKUAKYPE3YIbTATABBITUCICHUH.

OKpyrIsaTh HaTypaIbHBIC YHCIIA.
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PemienuerexcroBbIx3aaay

Pemarp TekcToBbIe 3amaun  apU(PMETHUYECKHMM CIIOCOOOM U C  IOMOIIBIO
OpPraHU30BaHHOI'0 KOHEYHOT'0 epedopa BCEX BO3MOKHBIX BAPUAHTOB.

Pemate 3amaun, coaepraniie 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYMHBI: CKOPOCTD,
BpEMS1, PACCTOSIHUE, 1IEHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTbKpaTKUE3aucH,CXeMbl, TaOIUIIbI,0003HAUCHUATIPU peLIeHnn

3aga4.l1omp30BaThCSIOCHOBHBIMUCTMHUIIAMUU3MEPEHUS : 1IEHBI, MaCChI,PACCTOSHHS,
BPEMEHM,CKOPOCTH,BbIPAKaThOJHIE INHULIBIBEIINYMHBIYEPE3IPYTHE.

W3Bnekarb,aHaIM3uPOBATh,0LIEHUBATEUH(OPMALINIO,TPEICTABICHHYIOB ~ TabuIIE,
Ha  CTOJNOYaTOW  JauarpaMMme, HUHTEPIPETUPOBATh  MPEICTABICHHBIE  JIaHHBIE,
MCTIOJB30BaTh JIAHHBIE TIPHU PEIICHUH 3a/1a4.

Harasinnasireomerpus

[Top30BaTHCATEOMETPUISCKUMUTIOHITHSIMU: TOUKA, TPSIMas,0TPE30K, JIyd, YTOJ,
MHOTOYTOJHHUK, OKPY>KHOCTh, KPYT.

[IpuBoauTh mTpUMEpPbl OOBEKTOB OKPYKAMOIIET0 MHpPA, HMEIIHMX (Hopmy
U3YYCHHBIX TEOMETPHUECKUX PUTYD.

W cronp30BaThTEPMUHOJIOTHIO,CBA3aHHYOCYTIIaMU: BEPITHHACTOPOHA,C
MHOTOYTOJIbHUKAaMH: YTOJI, BEPIINHA, CTOPOHA, JUArOHANIb, C OKPYKHOCTBIO: PaJnycC,
TUaMeTp, IEeHTP.

N300paxaTh W3YYCHHBICTEOMETPUICCKUEHUTYPHIHAHSIIMHOBAHHOW HKJICTYATON
Oymare ¢ IOMOIIBIO [UPKYJISI U JTMHEHKH.

HaxomuTe AIuHBI OTPE3KOB HETOCPEACTBEHHBIM H3MEPEHHEM C
MOMOIIBIOTMHEN KU, CTPOUTHOTPE3KU3aTaHHO N ITTUHBL;
CTPOUTHOKPYKHOCTH3aIaHHOTOPAINYCa.

Hcronp30BaThCBOWCTBACTOPOHUYTIIOBIIPSMOYTOIBHUKA, KBAAPATAIITUXIIOCTPOCHUS
, BBIYUCJICHHSI TUTOIIA/IA U TIEPUMETPA.

BberaucsiTeIiepruMe TpHILIONTIaIbKBaIpaTa, IpsMOYTOTbHHAKA, (DUTYP,COCTABICHHBIX U3
PAMOYTOJIbBHUKOB,BTOMYHCIIEPUTYP,M300pakeHHbIXHAKIIETYaTOMOyMare.

[Tonb30BaTbcsi OCHOBHBIMH ~ METPUUYECKAMHU  CIUHUIIAMH  W3MEPEHUS

JUTMHBLIUTOMIA/IN; BBIPaXXaTh OHH STUHUIIBI BEJTMUUHBI Yepe3
IpyTHE.

Pacrio3naBaTenapaienenurne1,Ky0,ucoib30BaThbTEPMUHOIOTHIO : BEPIITHA, peOPO
I'paHb, U3MEPCHHUS, HAXOIUTh U3MEPCHHMS MapajuIeieuIie/1a, Kyoa.

Beraucnare  o6beM  KyOa, Tapaienenumnena 1o  3aJaHHBIM

U3MEPEHUSIM,TI0IB30BATHCS €IMHUIIAMU U3MEPEHHS 00beMa.

Pemrate  HecnokHBIE 3aadyd  Ha W3MEPEHHUE T'€OMETPUYCCKHUX

BEJIMYMHB NMPAKTHUECKUX CUTYyAITUIX.

[IpenMeTHBIC pe3yibTaTBl OCBOCHUS TIPOTPaAMMBI YYEOHOTO Kypca K KOHILY
oOyueHus B 6 Kjacce.

YucjaauBuIYHUCIEHUA
3HATHUIIOHUMATHTEPMHUHBI,CBSI3aHHBICCPA3TUYHBIMUBUIAMUYKNCET W CIIOCOOaMuU

WX 3alUCH, MEePEeXOAUTh (€CIU 3TO BO3MOXKHO) OT OJHOW (OopMblI 3alUCH 4YHUCIA K
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JIPYTOM.

19



CpaBHUBaTbUYIOPAA0UYMBATHIEIbICUNCIIA,00bIKHOBEHHBICUIECATUYHBIEIPOOH,
CpPaBHMBATh YUCJIA OJHOTO U PA3HBIX 3HAKOB.

BBINIONHATB, cOYETasi YyCTHBIEW MHUCbMEHHBIE TPUEMBL, apU(PMETUUECKUE ACHCTBUSA
C HATypaJIbHBIMU W II€JIBIMH YHCIAMHU, OOBIKHOBEHHBIMU M JECATUYHBIMHU JIPOOSMH,
IIOJIOYKATEJIBHBIMU U OTPULIATEIIBHBIMU YU CIIAMM.

BplUnCIATh 3HAYEHWsI YHCIIOBBIX BBIPAKEHUH, BBINOJHATH NPUKHUIKY W OLEHKY
pe3yJIbTaTaBbIuMCIEHUN, BBIIOIHATHIIPEOOPA30BAHUYNCIOBBIXBBIPAXKEHUIIHA ~ OCHOBE
CBOMCTB apu(METUUECKHUX JACHCTBUH.

COOTHOCUTHPTOYKYHAKOOPANHATHOUIIPSIMONCCOOTBETCTBY FOIIMMENYUCIIOM 51
n300pakaTh yuciia TOYKaMU Ha KOOPAMHATHOM MPSIMOM, HAXOAUTh MOAYJIb YUCIA.

COOTHOCUTHP TOYKM B MPAMOYTOJIBHOW CHCTEME KOOpPAMHAT C KOOpPAMHATAMH
TOUTOYKH.

OxpyTasThLENbIeYnCIanIeCATUIHBIEIPOOU, HAXOIUTHITPUOIMKEHU YU CEIL.

YucnoBblen0yKBeHHbIEBbIPAKEHN S

[TonumaTts W ynoTrpeOJsATh TEPMHHBI, CBSI3aHHBIC C 3aMKCBIO CTEIICHU 4YHCIIA,
HaxOJHWTh KBaJpaT M KyO 4YHCIA, BBIUHUCIATH 3HAYCHUS YHCIOBBIX BBIPAKCHUH,
coZepKalluX CTETICHU.

ITonb30BaThCANpPU3HAKAMUICTIUMOCTH, pacKiIabIBaThHATYpaJIbHbICUHCIIaHA
MPOCTHIC MHOKHUTEIIH.

[Tonb30BaThCAMACIITAOOM,COCTABISATHIIPOTOPIUUNOTHOILLICHHS.

Ucnonb3oBaTh OyKBBI A1 OOO3HAUECHHUS YHUCET MPHU 3alUCH MaTeMaTUYECKHUX
BBIPAKEHUN, COCTABJISATh OYKBEHHBIC BBIpOXEHUS U (POPMYJIbI, HAXOAUTh 3HAYCHUS
OYKBEHHBIXBBIPAXKEHUM,0CYIIECTBISSTHEOOX O UMBIETIOACTAHOBKUUTIPEOOPA30BAHUSI.

HaxonutbHEen3BECTHBIMKOMIIOHEHTPABEHCTBA.

PemeHneTekcTOBBIX3a/1a4

PemaTsMHOTOIIIAaroBpIeTEKCTOBBIC3aTauNaAPU(PMETUIECKIMCTIOCOO0M.

Pemarp 3amauu, CBsA3aHHBIE C OTHOIICHHWEM, IMPOMOPIHMOHAILHOCTHIO BEJIHYMH,
MPOIIEHTaMH, PENIaTh TPU OCHOBHBIC 33/1a4u Ha IPOOU U MPOIICHTHI.

Pemats 3amaun, copepskaniue 3aBUCUMOCTH, CBSI3bIBAIONINE BETUYMHBI: CKOPOCTD,
BpEMs, pPACCTOSHUE, II€HA, KOJWYECTBO, CTOMMOCTH, IMPOU3BOIUTEIHHOCTH, BpEMS,
oO0beMa pabOTBI, WCHONB3YSd apUPMETHUCCKHE JCUCTBHS, OICHKY, MPUKHIKY,
MIOJIB30BAThCS €AMHUIIAMHU U3MEPECHUS COOTBETCTBYIONTUX BEIMUHH.

CocTaBnsiTb0yKBEHHBIEBBIPAXKEHUATIOYCJIOBUIO3a1a4H.

N3BnexaTsuHGOPMAIIHIO, TPECTABICHHYIOBTAOIUIIAX , HATHHEHHOM,CTOI0YaTONNITH
KPyTrOBOM JMarpamMmax, WHTEPIPETHPOBATH MPEICTABICHHBIC JaHHBIC, MCIOJIb30BaTh
JAaHHBIC TIPY PEIICHUH 3a/1a4.

[IpeacraBnsTbUH(POPMAITUIOCTIOMOIIBIOTA0HUI, TMHEHHOMMCTOIOYaTOM AUAT PAMM.

Harnsinnasireomerpus

[IpuBoauTh mpHUMEPHI OOBEKTOB OKPYKAIOMIETO MHpa, HMEIHUX (opMy
M3YUYEHHBIX T€OMETPUUECKUX MIOCKUX U MPOCTPAHCTBEHHBIX (DUTYP, TPUMEPHI PABHBIX
U CHMMETPHUYHBIX (QUTYD.
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N300paxaTbCIOMOUIBIOLUPKYJIS, JIMHEHUKY, TPAHCTIOPTUPAHAHEIIMHOBAHHOM 17|
KJeTyaTo Oymare M3y4YeHHbIE IUIOCKHE reoMeTpuueckue (Urypbl U KOH(UTyparuw,
CUMMETPUYHbBIE (DUTYDPBI.

[Tonb30BaTbCAd TE€OMETPUUYECKUMHU MOHATUSIMHU: PABEHCTBO (UTYp, CUMMETpUS,
UCIIOIb30BaTh TEPMHUHOJIOTHIO, CBA3AHHYIO C CHMMETPHUEH: OChb CUMMETpHH,
LHEHTPCUMMETPUHU.

HaxonuTeBeIMYNHBIYTI0BU3MEPEHUEMCIIOMOIIBIOTPAHCIIOPTUPA,CTPOUTHYTJIbI
3aJJaHHOW BEJIMYMHBI, MOJIB30BATHCS IPU PEIIEHUH 334a4 TPAaLyCHOM MEpPOU YIJIOB,
pacro3HaBaTh HA YEPTEkKAX OCTPBIM, IIPSAMOU, pa3BEPHYTHIN U TYIIOW YIJIBI.

Beluucnars  JUIMHY JIOMaHOM, II€PUMETP MHOTOYIOJIBHMKA, I10Jb30BaThCS
CAMHULAMM W3MEPEHMS JUIMHBI, BbIpAXaTh OJHU €IUHULBI W3MEPEHUS JJIMHBI
yepesapyrue.

Haxoaute, HCIONB3ys 4YEPTEKHBIE HHCTPYMEHTBI, PACCTOSHUA: MEXIAY ABYyMs
TOYKaMH, OT TOUYKHU 10 NPSIMOM, JUIMHY ITyTH HA KBaIPaTHOM CETKE.

Boruucnars miuomaap GUryp, COCTaBJIEHHBIX U3 MPSIMOYTOJIbHUKOB, UCIIOIb30BATh
pa30ueHNeHANPAMOYTOJIbHUKY, HApaBHbIE(UTYPBL,AOCTPAUBAHUE 10 MPSAMOYTOJIbHUKA,
II0JIb30BATHCS OCHOBHBIMH €IMHULAMHA U3MEPEHMS TUIOIIAINA, BBIPAXKATh OJJHU €IHHUIIBI
MU3MEPEHUS IIIOIIAAN Yepe3 APyTHE.

Pacno3naBaTh Ha MOJENAX M M300paXKEHUAX NHPaAMUIY, KOHYC, IWJIMHID,
UCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIKMHA, PeOpO, FPpaHb, OCHOBAHUE, Pa3BEPTKA.

N300paxxkarbHaKIETYaTONOYMArenpsMOyrobHbIANIapalIeNICUIIE]].

Boruncnsate 00beM MOpSAMOYTOJILHOTO Mapajjlenenunena, Ky0a, IMoIb30BaThCs
OCHOBHBIMM €IUHUIIAMU U3MEPEHUs1 00beEMa;

PemarbHeC10KHbIE3aJaYMHAHAX 02K ICHUET€OMETPUYECKUXBEIIMUNH B
IPAKTUYECKUX CUTyaLUsX.
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depepanpHaspadbouasporpamma/MaremaTrka. S—9xiaccoi(6a30BbITYPOBEHB )

TEMATHYECKOEIIJNTAHUPOBAHMUES

KJIACC
HaunmenoBanuepasnena |Kosmmuectso OcHoBHOE OCHOBHBIEBUIBIIEATEIBHOCTHOOYYAIOIIUX CSI
(Tembl) Kypca 4acoB cozepxKaHue

HarypanbHble uncina. 43 Hecsatuunasicucrema | Uurarh, 3aIMCHIBATh, CPABHUBATH HATYPAJIbHbIE

JleliCTBUSCHATYpAJIbHBIMUAY cuucienus. Psn YUCJIA;PEAJIAraTbHO0CYKAATHCIOCO0BIYIOPSI0YNBAHUSYHCE

yciIamMu HaTtypanbHbixuncen. | J.M300pamaTs KOOPIUHATHYIO IPAMYIO, 0TMEYaTh YHCIIa
Harypanbnsiiips. TOYKaMHU Ha KOOPJIMHATHOM MPSIMOW, HAXOAUTh
Yucno 0. KOOPANHATBITOUYKH.
Harypansubieuncna | MccaepoBarbeBoiicTBaHaTypanbHOropsaa,uncenOul npu
Ha CJIO)KEHMU U YMHOKECHUH.
KOOPIUHATHOUNPAM | M cmoJib30BaTh MPaBUJI0 OKPYTIICHUS HATYPATbHBIX
oM. yrcen. BeinmosHsaThapupMeTnyecKre1eHCTBUSCHATYPAIbHBIM
CpaBHenue, Y YWCJIAMU, BBIYUCJIATH 3HAYCHUS YHCIIOBBIX BBIPAXKEHUN
OKPYIVICHUEHATYpall | COCKOOKaMHUHUOE3CKOOOK.

bHBIXUHCEN. Aprdme
TUYECKHUE NCUCTBUSA
C HATypaJIbHBIMU
yrciiamu. CBoMcTBa
HYJISTIPUCITOKEHUU
1 YMHOXKEHUH,
CBOMCTBA €IUHUIIEI
MIPU YMHOXEHUHU.

3anucbIBaTH NPOU3BEICHNUE B BUJIE CTEIICHH,

YMTATbhCTEIICHU, UCI0JIb30BATHTEPMHUHOJIOTHIO(OCHOBAHUE,
MOKa3aTelib), BHIYUCIAATH 3HAYEHUSI CTETICHEH.

BbInoOJIHATH NPUKUAKY U OLEHKY 3HAYCHUN YUCITOBBIX
BBIPAKCHUI, NIPEeAIAraTb UIIPUMEHATHIIPUEMBINIPOBEPKUBBIUN
CJICHUH.

Hcenonb30BaTbNIPUBBIYUCICHUSXIIEPEMECTUTEIBHOE U
COYETATEJIbHOE CBOWCTBA CIIOKEHUS U YMHOXKEHUS,
pacnpeneNuTEIbHOECBOMCTBOYMHOXKEHUS;(DOPMYIUPOBATH
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depepanpHaspadbouasporpamma/MaremaTrka. S—9xiaccoi(6a30BbITYPOBEHB )

ITepemecTuTenbHOE
1 COUETaTeILHOC
CBOMCTBACIIOKCHMUS
u
YMHOKEHUS,PACTIPE
JICIUTEIIbHOE
CBOMCTBO
YMHOXEHHUSI.
Hemurenu

Y KpaTHBIE YHCIa,
Pa3JoKEHUEUNCIIa
Ha MHOYKHUTEJIIH.
Jlenenue
cocratkoM.l Ipocteie
1 COCTaBHBIC
yucna.llpusnakunen
HMOCTH Ha 2, 5,
10,3,9.

Crenenb
CHaTypaJlbHbIM
MOKa3aTe/IeM.
YucoBbie
BBIPAXKEHUS;TTOPSI0
K JE€HUCTBUIL.
PemenneTekcTOBBIX
3aJ1a4 Ha
BceapupMeTHIeCcKue

U PUMEHATH NPaBUJIa IPeoOpPa30BaHUs YUCIOBBIX
BBIPAKEHUIHA0CHOBECBOMCTBAPU(PMETHUECKUX IEHCTBHM.
HccnenoBaTbunciOBbIE3aKOHOMEPHOCTH, BBIABUTATH
H000CHOBBIBATBIUIIOTE3bL,(OPMYIMPOBATHO0001IEHUS U
BBIBO/IBI 110 PE3YJIbTATAM IIPOBEAECHHOTO UCCIIEIOBAHMS.
DopMyJIHPOBATHONIPEIeIeHUALCITUTEIIUKPATHOT O, H
a3bIBATH/ICIIUTEIINMKPATHBICYUCIIA;
Pacno3HABATBIIPOCTBIE U COCTABHBIC
¢popmysupoBarh

U IPUMEHSATH NPU3HAKM JCITUMOCTH Ha 2, 3, 5, 9,
10;npMMeHATH AJTOPUTM PA3IOKEHUSA YUCIIA HA IPOCTHIE
MHOKUTEIN; HAX0AM ThOCTAaTKUOTACIICHUSAUHEIIOITHOCYACTHOE.
Pacno3zHaBaTBbUCTUHHBICHIIOKHBIEBBICKA3BIBAHUS O
HaTypaJIbHBIX YHCJIAX, IPUBOAUTH IPUMEPbI

UKOHTPIIPUMEPHL, CTPOUThBBICKA3bIBAHUANOTPULIAHUS
BBICKa3bIBAHUM O CBOMCTBAX HATYPAIbHBIX YUCEI.
KoncTpynpoBaTbMaTeMaTHYeCKHeEIPeII0KeHU S
CIIOMOILBIOCBSA30K I, KA, KECIIH. . ., TO. . ).

Pemarp TekCTOBBIE 337aUu apU(PMETUYECKUM

CIIOCOOOM, M CII0JIb30BATh3aBUCUMOCTHMEXK 1y BETUIMHAMU(CKO
pOCTb, BpEMsl, pACCTOSIHUE; LIE€HA, KOJIMYECTBO, CTOUMOCTD U
Jp.):aHAJM3MPOBATHh U OCMBICJIMBATH TEKCT

3a1aun, nepeopmMyJMpoOBaTh YCIOBHE, H3BJICKATH
HEO0OXO0IMMbIE JaHHBIC, YCTAHABJIMBATH 3aBUCHUMOCTH MEXKITY
BEJINYNHAMM,CTPOUTH JIOTUYECKYIO LEMOYKY PACCYKICHUM.
MoaeanpoBaTbX0IpelICHUA3a0a4MCIIOMOIIBIOPUCYHKA,

YHCIIa;
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depepanpHaspadbouasporpamma/MaremaTrka. S—9xiaccoi(6a30BbITYPOBEHB )

JIEHCTBUS, CXEMBbI, TaOJIUIIBI.

HAJIBUKCHUE IIpuBoauTH,pa30MpPaTh,0lleHNBATHPAZTUYHBICPEIICHUS,

Y TTOKYIIKH 3alMCH PEUICHUI TEKCTOBBIX 3a/1a4.
KpurnyecKkuoueHUBaTbIIOIYYCHHBINPE3YJIHTAT,0
CYLIEeCTBJIATH CAMOKOHTPOJIb, IIPOBEPsIsl OTBETHA
COOTBETCTBHE YCJIOBHIO, HAXOAUTDb OLIUOKH.
PemaTb3agauncioMonibonepedopaBcexBO3MOKHBIXBAPUAHTOB
3HAKOMUTBCACUCTOPHUEI pa3BUTHsIApU(PMETUKH

Harnsanasreomerpus. 12 Touxka,npsimasi, Pacno3HaBaTbHauepTeKax,pUCyHKaX,0MUCHIBATD,
JIvHMMHA ToCKOCTH OTPE30K,JTyY. UCIIOJIb3YITEPMHUHOJIOT U0, HM300PaKaThCIIOMOLIBIO

Jlomanas. YEPTEKHBIXUHCTPYMEHTOB: TOUKY,IPSIMY0,0TPE30K,JIyY,

N3mepeHnenHbI YTOJI,JIOMaHy0,0Kpy>KHOCTb.

OTpE3Ka, Pacno3HaBaTh,IpUBOAMTHIPUMEPBIOOBEKTOBPEAILHOTO

METPUYECKUE MUpa,UMEIOITUX(HOPMYHU3YUEHHBIXPUTYD,0lIEHUBATBHUX

€UHULIbI JIMHEWHBIEPA3MEDBI.

WU3MEPEHUSAITIUHBI. N cnoab30BaThIMHENKYUTPAHCTIOPTUPKAKMHCTPYMEHTHI

OKpY>KHOCTBUKPYT. JUISITTIOCTPOCHUSMU3MEPEHNS : U3MEPAThIJIMHY OTPE3Ka,

[TpakTnueckas BEJINYMHYYTJIA;CTPOUTHOTPE30K3aJaHHOM JUIMHBL, YT OJI,

pabora 3a1aHHOMBEIIMYNHBL; 0 TKJIAABIBATBIUPKYJIEMPaBHbIE

«ITocTpoenuneysopa OTPE3KH,CTPOMTBOKPYKHOCTH3aJaHHOTOpanyca.

U3 OKPYKHOCTEW». HN306paxkaTbKoHDUTYypALTUUTEOMETPUUECKUXPUTYD

Yron.IIpsamon, U30TPE3KOB,0KPYKHOCTEN, UXYaCTEHHAHEIIMHOBAaHHON

OCTPBIN, TYTION UKIIeTYaTONOyMare; npeaiaraTb,0NMcbiBATbHOOCYKIATH

VPa3BEPHYTHIN CIOCO0BI,AJITOPUTMBITIOCTPOCHUS.

yribl. I3mepenue Pacno3HaBaTbun300pakaTbHAHETMHOBAHHOM
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YTJIOB.
[IpakTnueckas
pabora
«ITocTpoenue
YIJIOB»

UKJIeTYaTOMOyMarenpsMon,0CTPbIN, TYTION, pa3BepHY THIN YTJIbI;

CpaBHHUBATH YTIJIbL.
Bbl‘-II/lCJIHTbI[JII/IHBIOTPGSKOB,JIOMaHBIX.
ITonuMaTh ¥ MCNOJIb30BAThH IPH PCIICHUN 3a0a1

3aBI/ICI/IMOCTI/IMC)I()Iye):[I/IHI/II_[aMI/IMeTpI/I‘IGCKOﬁCHCTeMBI MCEDP;

3HAKOMMTBCSI C HEMETPUUECKUMH CHCTEMAMHU
Mep;BbIPAKATh JJIMHY B Pa3JIMYHbIX €IMHUIIAX U3MEPEHHUS.
HccnenoBarbpurypblukoHUrypam,ucioib3ys
U(pOBBIE peCypChl

OOBIKHOBEHHBICAPOOH

48

Hpo6s.I1paBunbHbie
1 HETIPaBUIIHHBIC
npobu. OCHOBHOE
CBOMCTBO JIpo0OH.
CpaBHeHue1poOei.
Cnoxenue

u
BBIYMTAHHUCOOBIKHOB
eHHBIXIpoOeit. CMerr
aHHas JIpoOb.
YMHOXEHUE U
JIeTIEHNEOOBIKHOBEH
HBIXJIpOOEi;
B3aMMHO-00paTHBIE
JpoOu.
PelreHneTeKCTOBBIX
3a/a4, CoJepKaImx
npobu. OCHOBHBIC

MopeaupoBatbBrpadudeckoi,mpeaMeTHondopme,
CIIOMOIITLIOKOMITBIOTEPATIOHATUSINCBONCTBA,CBSI3aHHBIE C
OOBIKHOBEHHOM JPOOBIO.

qI/ITaTLI/ISaHI/ICLIBaTL,CpaBHl/IBaTLO6I>IKHOBCHHBIeI[pO6I/I,Hpe

J1J1aratb, 000CHOBBIBATH U 00CYKIATh
CIOCOOBIYTIOPSAIOYUBAHUS APOOEII.
N3006pa:kaTb0OBIKHOBEHHBIEAPOOUTOUKAMU
HAKOOPIMHATHONUIIPSIMO; MCII0JIb30BATBKOOPIMHATHY O
OPSIMYIO JUIsl CpaBHEHUS Ipo0ei.
PopMyTHPOBATH,3ANMCHIBATHCIIOMONIbIO0OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHO Ip0oOH; MCIO0JbB30BATh OCHOBHOE
CBOMCTBO poOU AJIsl COKpALLEHUS 1po0eH U MPUBEICHUS
IpoOu K HOBOMY 3HAMEHATENIO.
IIpeacraBiasiTbcMEMIaHHYIOAPOOLBBUICHENPABUIIBHON U
BBLACIIATH LIETYI0YacTh YACIAU3HENPABUIBHON APOOH.
BeinosHaTHapU(pMETHYCCKUEACHCTBUS
COOBIKHOBEHHBIMUPOOSMU; IPUMEHATHCBOMCTBA
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3aTaYMHAPOOH.
[IpumeHeHnEeOyKB
JUTSL 3aITUCH
MaTeMaTHYECKHX
BBIPAXKEHUN

Y MPEIOKECHU N

apuPpMETHIECKUX ICUCTBUIIIApAIIMOHATTU3AIIAN
BBIYMCIICHUN.
BhINOJHATHNIPUKHIKYHOUEHKYPE3YIbTaTaBbIuYUCIICHUM;

npearaTbMNPUMeHAThIPUEMbINPOBEPKHUBLIUMCICHUN.

IIpoBoauTHHCCIETI0BAHUSICBONCTBIPOOCH,ONTUPAsCh
HaYUCJIOBBIEOKCTIEPUMEHTHI(BTOMYKCIIECITIOMOIITBIO
KOMIIBIOTEPA).
Pacno3HaBaTbUCTUHHBICUIIOKHBICBBICKA3bIBAHUSI
OApOOSX,MPUBOAUMTHIPUMEPBINKOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHUAVNOTPHUIIAHUSBBICKA3bIBAHHI.
PemarbTekcTOBBIC3a/1aU1,COIEPKAIIUEAPOOHBIC JAHHEIC,
M3aJJauMHAHAX 0K/ICHUEYaCTUIICTIOTOUIIETIOTOTIOETO
YaCTHU;BbISIBJISATHUXCX0ACTBAUPAZTHYMSL.
MopeupoBaTbXOAPEIICHUA331a4YMCIIOMOIIBIOPUCYHKA,
CXEMBI, TAOJIHIIBI.
IIpuBoaANTH,pa3oUPaTh,0llEHUBATHPAZIUUYHBICPEIICHUS,
3alUCUPEIICHUMTEKCTOBBIX3a0a4.
KpurnyecknoueHuBaTbII0JYYCHHBINPE3YIIbTAT,
OCYIIECTBIISITHCAMOKOHTPOJIb, TPOBEPSISIOTBET
HAaCOOTBETCTBUEYCIIOBUIO, HAXOAUTHOIITHOKH.
3HAKOMUTBHCACUCTOPHU eI pa3BUTHIApU(PMETHKH

HarnsanasireomeTpusi.
MHOTOYyrOJIbHUKH

10

MHOroyronbHuKH.
YeTpIpexyrobHUK,
MIPSAMOYTOJIBHUK,
KBaJpar.
[IpakTrueckas

OnuchbIBaTh,MCMOJIb3yITEPMUHOJIOTHIO,H300PAKATH
CIIOMOIIBIOYEPTEKHBIXMHCTPYMEHTOBUOTPYKH,
MOJIEIMPOBATHhU30yMaruMHOT OYTOJIbHUKH.
IIpuBOAUTHNPUMEPBIOOHEKTOBPEATEHOTOMUPA, UMEIOLITUX
(GbOpMYyMHOTOYTOJIBHUKA, TPSIMOYTOILHUKA,KBAIpaTa,
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pabora
«Iloctpoenue
MPSAMOYTOJIbHUKA
Cc
3aIaHHBIMUCTOPO
HaMH
HAHEIIMHOBAHHOU
Oymarey.
TpeyronpHuK.
[1nomane

U TIEPUMETP
MPSAMOYTOJIbHUKAN
MHOT'OYTOJIbHUKOB,
COCTaBJIEHHBIX
M3IPSMOYTOJIbHUK
OB, €IMHULIBI
3MEPEHUS
TJIOILAIH.
ITepumerp
MHOTOYTOJIbHHKA

TPEYroJIbHUKA,0lIeHUBATHUXJIMHEHHBIEPA3MEPHI.
Bou1uncasTh: nepuMeTpTPEYroJIbHUKA, TPSIMOYTOJIbHUKA,
MHOT'OYT'OJIbHUKQ; TUIOIIAb MPSMOYTOJIbHUKA, KBaapaTa.
MN300paxaTbOCTPOYTOJIbHBIC, IPSIMOYTOJIbHbBIC

Y TYIIOYTOJIbHBIE TPEYTOJIbHUKH.
CTpouThHAHEIMHOBAaHHOMUKIIETYATOMOyMarekBaipaT u
MPSIMOYTOJIBHUK C 3aIaHHBIMU JJIMHAMU CTOPOH.
HccaenoBaTsCBOMCTBANIPSIMOYTOJIbHUKA, KBAAPATAIIYTEM
HKCIIEPUMEHTA, HAOIIOICHUSI, U3MEPEHHUS, MOJICITUPOBAHMS;
CPaBHUBATh CBOMCTBA KBaJpaTa U MPSIMOYTOJIbHUKA.
KoncTpyupoBarbMaTeMaTH4ecKUeENPeII0KEHUSA

C TOMOIIBIO CBSI30K «HEKOTOPBIN,

«11000i1». Pacno3naBaTbuCTUHHBICUIIOAKHBIEBBICKA3
BIBAHUSI O MHOTOYTOJIbHUKAX, IPUBOAUTH

NpUMepbI

UKOHTPIPUMEDBI.
HccaenoBaTb3aBUCUMOCTBILIOMAIUKBAAPATAOTIIMHEI €T0
CTOpPOHBI.

M cnonb30BaThCBOMCTBAKBAIPATHOUCETKUJISATIOCTPOCHUS
buryp; pa3douBaTh MPSIMOYTOJILHUK Ha KBaJIpaThI,
TPEYTOJIbHUKH; COCTABJISITH QUTYPHI U3 KBAIPaTOB
UTPSIMOYTOJIbHUKOBUHAXOTUTHUXIUIONIA /1, pa30UBATh
(buUrypbIHaNPAMOYTOJIbHUKUUKBAAPATHIMHAXOAUTHUXILIO
niaab.
BripakaTbBeIMYMHYILIONAIUBPA3IMYHBIXEIMHULIAX
M3MEPEHUSI METPUUYECKON CUCTEMBI MEp, IOHMMATH
HHUCNO0JIB30BATH3aBUCUMOCTHUMEKIYMETPUYECKUMHU
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CAMHNIAMHU U3MCPCHUA TIJIOIA .
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3HAKOMHUTBHCACTIPUMEPAMUTIPUMEHEHUATUIONIAIN U
MepUMEeTpa B MPAKTUYECKUX CUTYAIIUSIX.

PemaTh 3aauu u3 peasibHOM )XKU3HU, NPeJIaraTh
HO0CYKIaTHPa3THYHbIECTIOCOOBIPEIICHUA3a/1a4

JlecsTuunbieIpOOH

38

JlecaTUHasI3aIINCh
npobeit.CpaBHeHUE
JIeCATHIHBIX
Jpo0ei.

JlenicTBUs
CACCATUYHBIMU/T
pOOSIMHU.
Oxkpyrienue
JeCITUIHBIX
Jpo0ei.
PenieHneTekCcToOBBIX
3a/1a4, CoAep KaIINX
npobu. OCHOBHBIC
3a/1a4uu Ha Ipoou

IIpeacTaBiasiTbACCATUUHYIOAPOOBBBUICOOBIKHOBEHHOM,
YUTATh U 32NN CHIBATH, CPABHUBATD JICCATUYHBIC
JIpoOu,mpeajiaratb, 000CHOBBIBATh U 00CYXKAaTh
CIOCOOBIYTIOPSIOUYNBAHUS AECITUUHBIX TPOOEH.

N300pakaThaeCITUIHBICPOOUTOUKAMIUHAKOOPIUHATHONTIPSIM

Oil.
BoIsIBASTHCXOACTBAUPA3THYHATIPABIIIAPU(DMETHICSCKIX
JICUCTBUM C HATYPaJbHBIMU YUCIIAMH U JECATUYHBIMU
TpoOsIMH, OOBICHATH UX.
BoinoJHATbapupMeTHUECKUEACUCTBUSICIECATUUHBIMHU
IpOo0sSMU; BbINOJIHATH NPUKUHIKYH OLIEHKY
pEe3yJIbTaTaBbIYMCIICHUM.
IIpumensaTbCBOiCTBaapU(PMETUUECKUXIEHCTBUI

JUISL palliOHATN3alU BEIYHCIICHUM.

IIpuMeHsITL  NPABUIO  OKPYIVIEHHS]  JIECATUYHBIX
npo6eii. [IpoBoaUTHHCCIEI0BAHUSICBONCTBACCITUYHBIX ]
poOeil, omupasich Ha YHUCIOBBIE JIKCIEPUMEHTHI (B TOM
qHUCIIe

CIIOMOIIIBIOKOMITBIOTEPA),BIIBUT AT MIIOTE3bIN
MPUBOJAUTH UX 0OOCHOBAHUS.
Pacno3HaBaTbUCTUHHBICUIIOKHBICBBICKA3bIBAHUS
OJIpOOSX, MPUBOAUTHIPUMEPBINKOHTPIIPUMEPHL,CTPOUTH
BbICKA3bIBAHMS U OTPUIIAHUS BBICKAa3bIBAHUI.
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PemarbTeKcTOBBIC3a1aUM,COACPKALIMEAPOOHBIETAHHBIE, U
Ha HaXO0KJICHUE YaCTH LEJIO0r0 U LEJIO0ro IO €r0 YacTH;
BBIABJIATBUXCXOACTBAUPA3IHYHS.
MoaeaupoBaTbX0ApEIICHNUI3a/1a4ACIIOMOIBIOPUCYHKA,
CXEMBI, TaOJIULIBI.
IIpuBoaUTH,pa30MpPaTh,0LEHUBATHPA3INYHBIEPEIICHUS,
3aIIMCU PELICHNUN TEKCTOBBIX 3a/1a4.

Ol'lepl/lpOBaTL,Z[pO6HBIMI/I‘H/ICJIaMI/IBpeaJ'IBHBIX)KI/ISHeHHBIXCI/ITya

LUSX.
KputudeckuoneHMBATHIIOIYYECHHBINPE3YIIbTAT,
OCYILECTBIISITh CAMOKOHTPOJIb, TPOBEPSISL OTBET
HACOOTBETCTBUEYCIOBUIO,HAXOAUTHOITUOKH.
3HAKOMHUTBCACUCTOPHUEIpa3BUTUIApU(PMETUKH

Harnsgnasreomerpusi.
Temandurypsi
BIIPOCTPAHCTBE

MHoOrorpaHHuKH.
N3o6paxenue
MHOTOTPaHHHKOB.
Mopnenu
MIPOCTPAHCTBEHHBIXT
eIl

IIpsAMOyTOJIbHBIN
napajuiesIenunea,Ky
0.Pa3BepTkuKybOa
urapajuienenumnesaa.
[IpakTuueckaspadoT
a «Pa3BepTkaky0ay.

Pacno3HaBaTh Ha YepTeKax, pUCYHKAX, B OKPYKAIOLIEM
MHpe NPSMOYTOJIBHBIN Mapalienenumnes, Kyo,
MHOTOI'PaHHUKH,0MUCHIBATH,MCII0JIb3YATEPMHHOJIOTHIO,
OLICHMBATDb JIMHEIHBIE Pa3MEpBI.
IpuBoAMTHIPUMEPBIOOBEKTOBPEATIBHOTOMUPA, UMEIOLIIUX
(opMy MHOTOI'paHHHKA, IPSAMOYTOJIBHOTO
napajuienenunesia,kyoa.
N3o00paxaTbKyOHaKIIeTUaTONOYMAre.

HccaenoBarh cBoicTBA KyOa, MPSIMOYTOJIBHOTO
napaJiyIeenuIe1a, MHOTOT PAHHUKOB, UCITONb3Y IMOIEIIN.
Pacno3naBaTbnu300pakaThpa3BepTKUKyOa U
napajiiesenunesa.
MopeaupoBaTbKyOunapaienenuneM30yMaruunpoynx
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O6BeM
Ky0a,lpsSIMOYTOJIbH
oro
napasuieNienuneaa

MaTepUaioB, 00bICHATH CIOCO0

moaenupoBanus. HaxoauTbu3mMepeHus, BbIYUCIAATHILIONIA b
MOBEPXHOCTHU; 00bEM Ky0a, MpSIMOYTOJIbHOTO
napajijiesienune/1a; uccjie0BaTh 3aBUCUMOCTh 00beMa Ky0a
OT JUIMHBI €ro pedpa, BbIIBUTATh U 000CHOBBIBATH
TUNOTE3Y.

Hao0uonath 1 NpoBOAUTHAHATIOT UM MEXTYTOHATUIMU
II0AAMMO0BEMA, TEPUMETPANILIONIATUTIOBEPXHOCTH.
Pacno3HaBaThbUCTHHHBICUIIOKHBIEBBICKA3BIBAHUS
OMHOTOTpaHHUKAX, MPUBOAUTHIPHUMEPBINKOHTPIIPUMEPHI,CTPO
UTh BBICKA3bIBAHMS U OTPUIIAHUS BHICKA3bIBAHUH.
Pemarb3agauuunspeanbHON KU3ZHU

[ToBTOpeHUEeno000IIIeHNE

10

IToBTOpEHNEOCHOB
HBIXIIOHSITHH U
METOJIOB Kypca

5 knacca,
00001IeHNE3HAHU I

BeruncasTh 3HaYeHUs BBIPAXKEHUH, COAEPKALLINX
HaTypaJIbHbIEUHCa,00bIKHOBEHHBIEHIECATUUHBIEAPOOH,
BBINIOJIHATH MPE0OPa30BAHMS YHUCET.
Br10upaThCcnoco6CcpaBHEHUSYUCEN, BBIYUCICHUH, TP

HMEHSTh CBOIiCcTBa apu(METUUECKUX JEHCTBUI

JUISL PAlMOHAIN3a1MY BEIYMCIICHU .
OcymecTBIATECAMOKOHTPOJIbBBINOIHAEMBIX ICUCTBUI U
CaMOIIPOBEPKY PE3YJIbTaTa BBIYNCICHHMN.

Pemiath 3a1a4M U3 pealbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKUe3HAHUS UISIPEIICHUA3aaun3APyTHX yUeOHbIX
IIPEAMETOB.
Pemarb3agauynpasHbIMUCIIOCO0aMU,CPABHMBATHCIIOCOOBIPEILIE
HUS33/1a41,BBIONPATHPALMOHAIbHBIICIIOC00

OBIIIEE
KOJIMYECTBOYACOBIT

170
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OITPOI'PAMME
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6 KJIACC
HanmenoBanmepasnena |KommuecTso OcHoBHOE OCHOBHBIEBUBIIEATETLHOCTHOOYYAIOIIUXCS
(Tembl) Kypca 4acoB coliepKaHue

HarypansHbieuncia 30 Apudmernueckue BeinosHgTHapU(pMEeTHYECKHEIel CTBUACMHOTO3HAYHBIMH
NEUCTBUSA HATypaJbHBIMHU YHCIAMH, HAXOAUTh 3HAYEHHUS YMCIIOBBIX
c BBIpaKEHUN CO CKOOKaMU U 0€3 CKOOOK; BHIYUCISATH
MHOTO3HAaUYHBIMUHAT | 3HA4Y€HMSABBIPAKCHUN,COACPKALIUXCTEIICHU.
ypaJIbHbIMAYUCIAMH. | BBINOJHATH NPUKHIKY M OL€HKY 3HAUCHHUI YHCITOBBIX
UKCIIOBBIEBBIPAXEHN | BBIPAKECHUW, IPUMEHATHIPUEMbINPOBEPKUPE3YIIHTATA.
S,TTOPSIIOK Hcnoab30BaTh NpH BHIYHCICHUSAX [IEPEMECTUTEIBHOEU

JICMCTBUM,UCII0JIL30B
annecko0ok.Okpyri
€HHE HaTypaJIbHbIX
YHCEII.
JlenurenuukparHelie
YypcIia; HauOOoIbIINI
OOIIUI NCIUTENTh

Y HAaMCHBIIICE
oO1ee KpaTHoE.
JlenuMocTbCyMMBI
Y TIPOU3BEICHUS.
Henenune

C OCTaTKOM.
PelieHneTekCTOBBIX
3a71a4

COYETATEIIbHOE CBOMCTBA CIIOKECHUS U YMHOXKEHUS,
pacnpenenuTeaIbHOECBOMCTBOYMHOKEHUSOTHOCUTEIBHO
CJIOKEHUSI, CBOMCTBA aprU(METUIECKUX JTCHUCTBUH.
HccaenoBaTh YMCI0BbIE 3aKOHOMEPHOCTH, IPOBOAUTH
YHCJIOBBIEAKCIIEPUMEHTHI, BBIIBUTATbH000CHOBBIBATHLIHIIOTE3
bl.

DopMyJIMpPOBATH ONpeleIeHUs JCIUTEIS] U KPATHOTO,
HanOOJIbIIEro OOIIEro JEIUTEN U HAMMEHbILIEro 00IIEero
KPaTHOT0,IPOCTOrOMCOCTABHOTOUUCEIT;UCIIOIb30BAThITH
MOHSATUS MPU PEIICHUHN 3a]1a4.
IIpuMeHATHAJTOPUTMbIBEIYHCIICHUIHANOOIBIIIETOOOIIETO
JIEIUTENS 1 HAMMEHBIIEro 00I1Ier0 KPaTHOTO JIBYX YUCE,
ANTOPUTM Pa3JI0KEHUS YUCIIA HA ITPOCThIE MHOKHUTEIIH.
HccaenoBaTbyCnoBUsAEIMMOCTHHA4 6.
HccnenoBarh,00Cyx1aTh,(pOPMYITUPOBATH
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H000CHOBBIBATHBBIBOI0YECTHOCTHCYMMBL ITPOU3BEICHHUS: IBYX
YCTHBIX YHUCEII, JIBYX HCUETHBIX YHCIIC, YCTHOTO
UHEYETHOTOUHCE.
HccnenoBaTbCBOCTBAICTUMOCTHCYMMBIUITPOU3BEICHUSIHCE
J.
IpuBoAMTHLIPUMEPBIYKCEIIC3aIaHHBIMHUCBONCTBAMU, PACTIO3H
aBaTh BepHbIe U HEBEPHbIE YTBEPIKICHHSI

OCBOMCTBAX4HCeEIl, ONMPOBEPraThbHEBEPHBICYTBEPIKICHUS C
MIOMOIIBIO KOHTPIIPUMEPOB.
KoHcTpyupoBaTbMaTeMaTH4eCKHENPEII0KEHHS

C MIOMOIIBIO CBSI30K «M», KUIIN», KECIIH. . .,

TO...».Pemarb TeKCTOBBIC 3a7a4uH, BKIIOYAIOIIHE

TIOHSTHS
JCIIMMOCTH,apU(METHISCKMMCIIOCOO0M, HCITOIH30BaTh
nepedop BceX BO3MOXKHBIX BAPHUAHTOB.
MoaenpoBaThXO0ApEIICHU3a1a9UCIIOMOIIBIOPUCYHKA,
CXEMbI, TAOJIHIIBI.
IIpuBOAUTH,pa30HPaTh,0lIeHUBATHPA3TUYHBICPCIICHMS,
3aIMCH PEIICHUI TEKCTOBBIX 3aJ1a4.
KpHuTHYeCKHOIEHNBATBIIOIYyYCHHBIMPE3YIbTAT, HAXOAUTh
OIITUOKH, OCYIIECTBIISITH CAMOKOHTPOJIb, TIPOBEPSIS OTBET
HACOOTBETCTBUCYCIIOBHUIO

Harnsnnasireomerpusi.
[IpsiMBbIEeHA IOCKOCTU

[lepnienauKynsIpHBIE
MpsIMBIE.
[TapannensHbIe
MpsIMBIE.
Paccrosauemexy

Pacno3naBaTbHauepTEKAX,PUCYHKAXCITYYAUB3aNMHOTO
PACIIOIOKEHUS ABYX MPSIMBIX.
HN300paxkaTbCcnoOMOIIbIOYEPTEKHBIX HHCTPYMEHTOB
HaHEJIMHOBAaHHOMMKIIETYaTONOYMAareIBernepeceKaronmecs
psIMbIE, IBE TTapaJUIeIbHBIC MPSMBIE, CTPOUTH MPSIMYIO,
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JIBYMSATOYKAMH, NEPIECHIUKYISIPHYOJAHHOM.

OTTOYKUOIPSIMOM, IIpuBOAUTHIPUMEPBITIAPAIIIETIEHOCTH

JUIMHA MapuIpyTa Y NIEPIEHIUKYJIIPHOCTH NPAMBIX B

HAKBa/IPaTHOMCETKE npoctpaHcTBe. Pacimo3zHaBaTbBMHOTIOyTOJIbHUKAXIIEPIIEH
JTUKYJISIPHBIE U TApaJIJIEbHbIE CTOPOHBI.
MN300paxkaTbMHOTOyTOJIBHUKHUCIIAPAIIIEbHBIMH,
NEPIEHANKYJIIPHBIMU CTOPOHAMM.
HaxoauTh paccTosiHME MEXy ABYMs TOUKaMH, OT TOUKH
JOIPSIMOM, JVIMHY Ty THHAKBAAPATHOMCETKE,BTOMUHNCIIE
UCIIOJIb3YS LIU(PPOBBIE PECYPCHI

JlpoOu 32 OO6bikHOBeHHAsAP0O | CpaBHUBATHUYNOPSA0YMBATHAPOOU, BHIOMPATHCIOCOOCPABH

b, OCHOBHOC
CBOMCTBO 1po0H,

COKpaleHue1pooeii.

CpaBHeHue
UYTIOPSAIOYNBAHUEC
TPOOEH.
JlecaTHIHBICIPOOH
1 METpHUYECKas
cucTema Mep.
Apudpmernueckue
JICCTBUSA
COOBIKHOBEHHBIMH
5
TNECATHIHBIMHUIPOO
SIMHL.

OTHOIIICHHE.

SHUS IPOOCH.

IIpeacraBasTh AecATUYHBIE APOOU B BUJE OOBIKHOBEHHBIX
Npo6eiinoObIKHOBEHHBIEBBUIEICCATUYHBIX, HCIOJIB30BATH
IKBHMBAJICEHTHBbIE NMPeACTABJEHUs TPOOHBIX YUCEI MPU UX
CPaBHEHUU, IPY BBIYUCIICHUSIX.
Hcnoab3oBaThAeCITUUHBIEAPOOUTTPUIIPEOOPAZOBAHUI
BEJIMYUH B METPUUECKON CUCTEME MED.
BeinosHaTHapU(pMeETHYECKUEACHCTBUSA
COOBIKHOBEHHBIMUUIECATUIHBIMHUIPOOSMHU.

BopIuucasiTh 3HaUEHUS BBIPAXKEHUM, COAEPKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH, BHITIOIHATh
npeobpazoBaHust 1poOeli, BLIOMPATH CNOCO0, MPUMEHSATH
cBoiicTBaapuMeTHUeCKUXISHCTBUN IS PAIIIOHATTN3AIIMUBBIYN
CJICHMM.

CocTaBasTHOTHOLICHUSUITPOTIOPLINY, HAXOAUTh
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JleneHneB1aHHOMOT
HOUIIEHUH.
Macmra0,
nponopuus.llonsaru
enpoieHTa. Beraucin
€HHE MPOLECHTA
OTBEJINYMHBI
WBEJIMYUHBITIOCETIPO
LICHTY.
PemennerexkcToBbIX
3a7a4, CoAepKalmx
npodu u
nponeHThl. I [pakTiye
ckasipaboTa«OTHOIIT
€HUE JJINHBI
OKPYXHOCTH K €€
TAAMETPY»

OTHOUIEHUEBEIUYHH,I€TUTHBETNYMHYBIAHHOMOTHOILIEHU
178

HaxoauTh3kcnepuMeHTAIbHBIMITY TEMOTHOILICHUEITTMHBI
OKPYKHOCTH K €€ TUaMEeTpy.

HNuTepnpernpoBath MacTad Kak OTHOLIEHUE
BEJIMYNH,HAXOAUThMACIITA0IJIaHA, KAPTHIMBBIYUCISTEPACCTOSH
usl, UCIIOJIb3YsI MAcIITao.

OO0BACHATH,YTOTAKOEIIPOLICHT, yITOTPEOIATEO00POTHIPEYH CO
CJIOBOM «IIPOLIEHTY.
BoipaxkaTbnpoueHTHBAPOOSXUIPOOUBIPOLEHTAX, OTHOILICHHUE
JIBYX BEJIMYUH B MIPOLICHTAX.
BbI4uCIATBIPOIEHTOTYUCIANYUCIIONOEronpoLeHTy.OKp
YLJISATBAPOOU U MIPOLICHTHI, HaXOJIUTh
IPUOITMKEHUSTUUCEIL.
Pemarp3agaumHayacTy, IPOLEHTHL, IPOIOPLIMH,
HaHaX0XACHUEPOOU(MPOIEHTA)OTBEINYNHBIMBEIIMUUHBI 110

ee Apo6u (TIpo1eHTy), 1podu (MIPoIeHTa), KOTOPHIN

COCTAaBJISIET OJJHA BEJIMYHHA OT IPYTOM.
IIpuBoauTH,pa30UpPaTh,0lleHUBATHPA3TUYHBICPEIICHMUS,
3aMKMCH PEUIEHUI TEKCTOBBIX 3a/1ay.

HN3BaexkaTh MH(OPMALUIO U3 TAOJIUI] U THUATPAMM,
VMHTEPHPETUPOBATH TAOJWYHBIE JAHHBIE, ONTPEAEISATh
HanOoIbIIeenHAUMEHBIIICEU3NPEACTABICHHBIX JAHHBIX

HarnsanasreomeTpust.
Cummerpus

OceBascummeTpusl.
LenTpanbHas

Pacno3naBaTbHauepTEKAXUU300PAKEHUAX, N300PAKATHOT
PYKH, CTPOMTH C IIOMOIIIbI0O HHCTPYMEHTOB (PUTYpY
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CUMMETPUSL.
[Toctpoenue
CUMMETPUYHBIX
buryp.
[IpakTrueckasp
abora«OceBasic
UMMETPHSI.
CummMmetpus

B IIPOCTPAHCTBE

(OTpe30K, TOMaHYy10, TPEYTOJIbHUK, TPSIMOYTOJIbHUK,
OKPYHOCTb ),CHMMETPUYHYIOJJAHHOMOTHOCUTEIHHO
IIPSIMOM, TOUKHU.

Haxoauth npuMepbl CAMMETPUH B OKPYKAIOIIEM
mupe.MoaenupoBaTh 13 Oymaru ase GUrypsl,
CUMMETPUYHBIC

OTHOCHUTEJIbHONIPSIMOI; KOHCTPYHPOBATHI€OMETPUUECKHE
KOH(HUTypaIHu, UCIIOb3YSI CBOMCTBO CUMMETPHH, B TOM
YHClie ¢ TOMOILBIO LIU(PPOBBIX PECYPCOB.
HccnenoBaTbCcBOMCTBAN3YyYEHHBIX(PUTYP,CBA3aHHBIC
CCUMMETPHEN, UCTIONB3YIIKCIIEPUMEHT,HA0II0IEHHE, M
OJIETTUPOBAHHUE.
O00CHOBBIBATH,0NPOBEPraThCIOMOIIBIOKOHTPIIPUMEPOB
YTBEPKIACHUS O CHMMETPUH HUTYP

BripaxxeHusicOykBamu

[IpumenenneOykB
TUTS
3anucuMaTeMaTuy
€CKHUX BBIPAKECHUH
UIIPEJI0KECHUM.
bykBennsbie
BBIPA)KCHUS

51

YU CJIOBBICIIO]
CTaHOBKH.
bykBennsie
paBEHCTBA,
HAaxO0KJICHHE

Hcnonb30BaTh0yKBBII10003HAYCHUSAYNCEN, IPU3ATTUCH
MaTEMaTUYECKUX YTBEPKIECHUMN, COCTABIIATh OyKBEHHbBIE
BBIPKEHHUS 110 YCIOBUIO 33/1a4H.
HccnenoBaTbHECIOKHBICUHCITOBBIE3aKOHOMEPHOCTH,
UCIIOIb30BaTh OYKBBI JUISl UX 3AIKCH.
Bb14ncJsiTbYNCIOBOC3HAYCHIEOYKBEHHOTOBBIPAYKEHHUS
U 33J]aHHBIX 3HAYEHUAX OYKB.

3anuceiBaTh (OPMYJIBI: IEPUMETPA U IUIOIIAIN
MPSIMOYTOJIbHUKA,KBAIpaTa; UIMHBIOKPY>KHOCTH, TUTOIIAAH
KpPYyTa; BBINOJHATH BIYUCIEHHS 110 3TUM (hopMyJiaM.
CocTaBasiTb(popMyJIbl,BEIPAKAIONTAE3aBUCUMOCTUMEKTY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA,
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HEU3BECTHOTO KOJIMYECTBO,CTOMMOCTh;ITPOU3BOIUTENEHOCTh,BpeMs,00beM
KOMIIOHEHTA. paboTHI; BBIMOIHATH BBIYUCICHUS TIO 3TUM (OopMyJiam.
DopMyJibl HaxoanTbHEen3BECTHRINKOMITOHEHTAPU(PMETUIECKOTOICHCTBUS
Harnsnnasireomerpusi. 14 YeThIpexyroJibHUK, HN3o00pakaTbHaHETIMHOBAaHHOMUKIIETUATOMOYyMAre C
OUTypBIHAILIOCKOCTH IpUMEPHI WCIIOJIb30BaHUEM YEPTEKHBIX HHCTPYMEHTOB
YEThIPEXYTOJIbHUKOB. | YETBIPEXYTOJIbHUKU C 3aJaHHBIMUA CBOVCTBAMM:

[IpsAmoyronbHUK,KBa
JpaT: CBOMCTBA

C IIapaJUICIbHBIMHU, NIEPIICHIUKYJIIPHBIMU, PABHBIMU
CTOPOHAMU,IPSIMBIMUYTIAMHUHIP.,pAaBHOOCIPEHHBINTPEYT

CTOpPOH, OJILHUK.
YTJIOB,JHaroHaJICH. IIpeanaratbuo0CyKIATHCIOCOOBI,AJITOPUTMBI
N3mepenneyrios. MOCTPOCHUS.

Bunsirpeyronsau HccaenoBarthb, HCIONB3YS SKCIIEPUMEHT, HAOIIOACHHE,

KOB. MOJICTUPOBAHUE,CBOI CTBANIPSIMOYTOIHHIKA, KBAPATA,
[Tepumerp pa3OuBaTh Ha TPEYTOIHHUKH.

MHOTOYTOJILHUKA. O00CHOBBIBATH,0MPOBEPraThCIIOMOILILIOKOHTPIIPUMEPOB
[Tnomaabhuryps. YTBEPKICHUS O IPSIMOYTOJILHUKE, KBaJIpaTe,

DopmyIThI pacno3HaBaTbBEPHBIC U HEBEPHbBIC YTBEPKICHUS.

nepumMerpa N3MepATHUCTPOUTHCIIOMOIIBIOTPAHCIIOPTUPAYTIIBI, B

u TOM YHCJIE B MHOTOYTOJILHUKE, CPABHUBATH yTJIbI,
IUTOIIAAMIIPSIMOYTOJI | PACIO3HABATbOCTPBIE,IPSIMbIE, TYTIbIE, pa3BepHyThICYTIIbL. Pach
HHUKA. 03HABATh, H300PAKATH OCTPOYTOJLHBIN, MPSIMOYTOIbHBIH,
[TpubnmwkeHHOEH3ME | TYNOYTOJIbHBIHN, paBHOOEIPEHHBIN, pABHOCTOPOHHUIN
peHUEIUIOMAIU(GUTy | TPEYTOJIbHUKH.

p. BbIuncJasiTbiepuMeTpMHOTOYTOJIbHUKA, TUTOIIA b
[IpakTrueckas
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pabota«llnomanb
KpyTa

MHOTOYTOJIbHUKapa30MeHUEMHANPSIMOYTOJIbHUKH,
HapaBHBIC(UTYPBI,UCIIOIH30BaATbMETPUYCCKUEE TMHULIBI
WU3MEPCHHUS JIJTUHBI U TIIOIIATH.

Hcnoab3oBaTh NpUOJINKEHHOE U3MepPeHHe JITTHH
UILIOIIAIeHAKIIeTYaTOHOyMare, IpUOIMKEHHOE
WU3MEpPCHUE JUTHHBI OKPY>KHOCTH, TUIOIIAIA KpyTa

[lo10KUTENBHBIE
MOTpUIIATEIbHBICYHCIIA

40

Llenpie yncna.
Monynb
YyHclia,reoMeTpruye
cKas
MHTEPIIPETALHUIMO
nyJist. YucnoBblenp
OMEXYTKH.
[TonoxurenbHbIEH
OTpHUIIATEIbHBIC
yucna.CpaBHEHHE
MTOJIOKUTEIIbHBIXU
OTpUIIATEIBHBIXY
HCEl.
Apudpmernueckue
JICCTBUS
CMOJIOXKUTECIbHBIMHU
u
OTPUIATEIIbHBIMUAY
HCJIaMH.
PelieHneTeKCTOBBIX

IIpuBOAMTHNIPUMEPBINCITONB30BAHUABPECATBHOMKU3HU
IIOJIOYKUTEIIBHBIX U OTPULIATENIBHBIX YUCEIL.
N300pakaTbUeIbIEUNCIIA, T0OKUTEIbHbIE

Y OTPULIATEIBHBIE YMCIIA TOYKAMU HA YUCIOBOMN

PSMOI, MCII0JIB30BATH YHCIIOBYIO IIPSIMYIO JIJIsl CPABHEHUS

yrces. [IpuMeHATHIPaABUIACPABHEHUS, YTOPSI04YNBATBIICIIBIC

YHCJIa; HAXOAUTh MOJYJIb YHACIIA.
DopMyJIMPOBATHIPABUIABBIYUCICHUSCIIONOKUTEIbHBIMUA U
OTPUIATEJIBHBIMU YHCIIAMU, HAXOAUTH 3HAYEHU YK CIIOBBIX
BBIPAKEHUH, COJIEPKAILNUX IEUCTBUS
CIIOJIOKUTEIbHBIMUUOTpULIATENbHBIMUYKCIaMu. I p

HMEHSATb CBOMCTBA CIIOKEHUS U YMHOXEHUS JJIs1
npeoOpa3oBaHUsi CYMM U IIPOU3BEICHUI
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3aga4
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HpeﬂCTaBHGHI/ICI{aHHBIX

[TpsiMmoyronbpHasicuc
TEMaKOOPIMHAT Ha
IIOCKOCTH.
KoopannaTteirouku
Ha
INTOCKOCTH,a0CITICC
a

51

opauHata.Ct
0104YaThIen
KpyroBblena
IPaMMBl.

[IpakTuueckaspabora

«ITocTpoenneauarpa
MM).
PenienneTekcTOBBIX
3aj1ad4,

coaep KaIIuX JaHHbI
€, MpeJICTaBJICHHBIC
B Ta0IMIIaX
WHaaxarpaMmax

O0BACHATHUN/LTIOCTPUPOBATHIIOHATHEIPSIMOYTOJIbHON
CHUCTEMbI KOOPAMHAT HA IJIOCKOCTH, UCIIOJIBb30BATh
TEPMHUHOJIOTHIO; CTPOUTH HA KOOPAUHATHOMN MIIOCKOCTH
TOYKHU ¥ (PUTYPHI 110 33J]aHHBIM KOOpJUHATAM,
HAXOAUTBLKOOPANHATHI TOYEK.

YuraTth cTO04YaThIE U KPYTOBBIE

JMarpaMMbl; MHTEPNPETUPOBATHIAHHBIC,CTPOUTHCTOIOYATHIC
JMarpaMMal.
HUcnonb30BaTbMH(OPMALMIO,ITPEACTABICHHY IO
BTa0IMIIaX,HaJuarpaMMax UIsIpelIeHUATEKCTOBbIX3a/1a4 U
3a7a4 U3 peATbHOMN KU3HU
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Harnsanas reometpust.
DUrypBIBIIPOCTPAHCTBE

[IpsAmoyronbHbI
napajuiesenunen,
Ky0, mpu3Mma,
nipamMua,KoHycC,
AIUHJP, TI1ap

u

chepa.N300p
aKEHHE

Pacno3naBaTh Ha yepTekax, pUCyHKaX,
ONMUCBIBATBIIUPAMUJLY, IPU3MY, [TUIHUHAP, KOHYC, 1Iap,
H300pakaThb UX
OTPYKH,MO/1eJIMPOBATHN30yMaru,IacTUIINHA, TPOBOJIOKU U
Ap.

I[IpuBoAUTHNPUMEPBIOOHEKTOBOKPYKAIOIETOMHUPA,
uMeroux GopMbl HA3BaHHBIX TEJL.
Hcnonb30BaThbTEPMUHOJIOT IO BEPIIHHA,PEOPO,TPaHb,
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IIPOCTPAHCTBEHHBIX
duryp.
IIpumepsipazBepTok
MHOTOI'PaHHHUKOB,IT1
nuHapaukonyca.lIpa
KTU4YecKaspadbora
«Coznanuemoieneit
MIPOCTPAHCTBEHHBIX
buryp».

ITonstue oobeMa;
€IMHULIBIN3MEPEHUS
oObema.
O0BEMITPSIMOYTOIBH
oro
napajienenumneaa, Ky
0a, popmynbpioObeMa

OCHOBAHME,BBICOTA,PASINY CUANAMETP,pa3BEePTKA.
N3yuyaTh,ucrnonas3ysadKCIepUMEHT,Ha0I0/IeHuEe, U3MEPEHUE,
MOJICJIMPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOIICTBa HAa3BaHHBIX TEJ, BHISIBJSATH CX0/ICTBA

UPA3TINYUS: MEXKTYTTUPAMUIOUUTTPUIMOM; MEXKTY HIMITHHAPOM,
KOHYCOM U IIapOM.
Pacno3naBaTbpa3BepTKumiapaiesienunea,kyoa, ipu3Mbl,
nupamMuibl, KOHyca, IUIMHIPA; KOHCTPYHPOBATh JaHHBIC
TeJa U3 pa3BEepPTOK, CO3/1aBaATh UX MOJCIIH.
Co31aBaTbMOAeTUIPOCTPAHCTBEHHBIX PUTYP(U30yMaru,
MIPOBOJIOKH, TUTACTUJIMHA U JP.)
N3mepsaTbHAMOAENSX : VTUHBIPEOSPMHOTOTPAHHUKOB, JUAMETP
niapa.
BoiBoauTh(popmyayoOneMarnpsMOyroibHOrOMapaieIeuIe]|
a.

Boruncasats no popmysaam: 06beM MPSIMOYTOIBHOTO
napaJiiesenurnena,Ky0a; ucronab30BaTbeIMHUIIBIN3MEPEHUS
o0beMa; BBIYMCIATH 00BEMBI TEJ, COCTABICHHBIX U3 KyOOB,
napajijieienune/0B;pemaTb3a a4 cpeaibHbIMUIAHHBIMU

[ToBTOpEeHue,0000111eHE,
CHCTEMAaTH3aIs

20

[ToBTOpEHNEOCHOB
HBIXIIOHATHUHN U
METOJIOB KYpPCOB 5
no
KJ1aCCOB,0000I1IeHI
e

BbI4uCIATh 3HaUYE€HUS BBIPAXKEHNUM, COJAEPKAIUX
HaTypaJbHbIE,EIIBIC,I0JI0KUTEIIbHBICHOTPULIATEIIBHBIE
4yucia, OOBIKHOBEHHBIEU JECATUYHBICIPOOU, BHIIOTHATD
npeoOpa3oBaHUsI YUCEI U BBIPAKESHUM.
Br10MpaThCnoco0CpaBHEHUSYUCEN, BRIUNCIICHUH,
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ACUCTEMATU3AIINS
3HAHUU

NPUMEHSIThCBOMCTBaAAPU(DMETHIECKUXICUCTBU
JUISL pallMOHAIU3allii BEIYUCIICHUM.
PemiaTs 3agaum U3 peanbHON )KU3HU, IPUMEHATH

OB.
CIOCOObI PEIICHUS 3aa4H.

OcyuecTBJIATECAMOKOHTPO0JIbBBINIOIHAEMBIXIEHCTBUI U
CaMOIIPOBEPKY PE3YJIbTaTa BHIUUCICHUN

MATEMATHYCCKHUECSHAHUAIAPCIICHUA3AAYN3 AP YTUXTIPEIMET

Pel].laTb3a)Ia‘ll/lpa3HLIMHCHOCOﬁaMH,CpaBHHBaTL, BblﬁI/IpaTb

OBIIEE
KOJIMYECTBOYACOBIT
OIIPOI'PAMME

170
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OEJAEPA/IBHAAPABOYAAIIPOTPAMMAYUYEBHOI'OKYPCA
«AJITEBPA»B7-9KJIACCAX

MNOACHUTEJIBHASA3SAIINCKA

AunreOpa SIBJIIETCS OJHUM W3 OMOPHBIX KYpCOB OCHOBHOI'O OOIIEro 0Opa3oBaHUs:
OHao0ecTIeYMBaCTU3yYCHUEPYTUX TUCIIUTUINH,KAKECTECTBEHHO-HAYYHOT'0,TaK u
TYMaHUTApPHOTO  IIMKJIOB, €€ OCBOEHHE HEO0OXOAUMO IS  MPOAOJKEHUS
00pa30BaHUSIMBIIOBCETHEBHOMKI3HU. Pa3BuTHEYy00yHatOMUXCAHAY YHBIXIPEICTaBICHU N
0 TPOUCXOXKJECHUU M CYIIHOCTH aireOpanyeckux aOCTpakiuil, croco0e OTpa)KeHUs
MaTeMaTUYeCKOW HAyKOWl SIBIIGHMH W TPOIIECCOB B MPHUPOJE U OOIIECTBE, POJIH
MaTeMaTU4eCKOro MOJICIIMPOBAHUSI B HAYYHOM MO3HAHUU U B MPAKTHKE CIOCOOCTBYET
(bOopMUPOBAHNIOHAYYHOTOMUPOBO33PEHUSNKAYECTBMBIIUICHHS, HEOOX O TUMBIX JTsIa AT
aruuBCcoOBpeMeHHOMITH(DpoBOMOOIIIecTBe. 3yueHneanreOppiooecieunBacT  pa3BUTHE
yMEHUSI HaOJII0JaTh, CPABHUBATH, HAXOAUTH 3aKOHOMEPHOCTH, TPEeOyeT KPUTUIHOCTU
MBIIIJICHUSI, CTIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOHM JCHCTBUA U
BBIBOJIBI, (pOpMynupoBaTh yTBepxkAeHHs. OcBoeHHE Kypca anreOpsl oOecreyuBaeT
pa3BUTHE JIOTMYECKOTO MBIIIJIEHUS OOYYaroOlUXCsA: OHU HMCHOJIb3YIOT JETyKTUBHBIE U
WHyKTUBHBIE paccyxaeHus, 00o01meHue u KOHKPETHU3ALIUIO,
abctparupoBanueunananoruto.O0ydeHneanredpenpennoiaraeT3HaqYuTeIbHBIH00bEM
CaMOCTOSTEIILHON JIEATeTbHOCTH 00YyJaronuXcsi, TO3TOMY CaMOCTOSITEIIbHOE PElICHUE
3a/1a4 SIBJSIETCA peaiu3aluen 1eaTeIbHOCTHOTO IPUHIUIIA 00yUeHHUS.

B ctpykType mporpammbl yueOHOTO Kypca «AnreOpay» uisi OCHOBHOTO OOIIIETO

00pa30BaHUSIOCHOBHOEMECTO3aHUMAIOTCOIEPIKATEIbHO-METOINYECKUETUHUU:
«HucnanBbIIUCICHUS, « ATTeOpandeCKUEBBIPAKECHUS, « Y pABHEHUSIMHEPABCHCTBAY,
« Oy . Kaxx 1aan3s3TuxcoiepkaTeibHO-METOANYECKUXJTMHU N PAa3BUBACTCS Ha
NPOTSHKEHUU TPEX JIET U3Y4YEHUs Kypca, B3aUMOAEHCTBYS C APYTMMH €ro JWHHUsIMU.B
XOJIeU3yUeHUsl Y4eOHOTOKYpCaoOy4aromuMcs TMPUXOIUTCA JIOTUUECKH PacCyXaaTh,
UCIIOIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN S3bIK. B CBA3M ¢ 3TUM B MNporpammy
y4eOHOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKHU, MPEACTaBICHHBIC
BO BCEX OCHOBHBIX pa3jeliax MaTeMaTUYeCKOro OOpa30BaHUS W CIIOCOOCTBYIOIINE
OBJIAJICHUIO OOYyYalOUMMHUCA OCHOB YHHBEpPCAJbHOTO MAaTEMAaTHYECKOTO S3bIKA.
ConepxaTeTbHOMUCTPYKTYPHOMOCOOCHHOCThIO  yUeOHOTOKypca«Anredpay sIBIsSETCS
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxxanue TUHUN «YucCna U BBIYUCICHUSD CIYKUT OCHOBOM ISl JaJbHEHIIEro
U3YYCHUS] MAaTEeMAaTHKH, CIOCOOCTBYET pAa3BUTHIO Y OOyYalolmuxcsi JOTHYECKOTO
MBIIIJICHUSI, (POPMUPOBAHUIO YMEHHUS TOJb30BATHCS ~aNTOpUTMaMHu, a TaKke
NPUOOPETEHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOIUMBIX I TOBCEIHEBHOM JKU3HHU.
Pa3BuTHENOHATHAOUYHNCIIEHAYPOBHEOCHOBHOT000IIIETO00PA30BAHUSACBI3aHO
CpalMOHATLHBIMUUUPPALIMOHATLHBIMUYHUCIIAMU, (DOPMUPOBAHUEMIIPEICTABIICHUN
OJICVICTBUTEIbHOMYHCIIE.3aBEPIICHUEOCBOCHUSYMCIOBOMIMHUNOTHECEHO K CpPEIHEMY
o01eMy 00pa30BaHMIO.
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ConepxanueByxaiareopaniecKuX IMHUN—«ANTreOpandeCcKuEeBbIPaKEHUSD) u
«YpaBHEHHS ¥ HEPABEHCTBA» CHOCOOCTBYET (OPMUPOBAHUIO Yy OO0ydYarOIMUXCS
MaTeMaTH4eCKOTroanmnapaTa,Heo0XoIMMOT O IsIpEIIeHHI3aJauMaTeMaTUKN,CMEKHBIX
NPEIMETOB M TMPAKTHUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3zoBanusi y4eOHBI MaTepuan TPYNIUPYETCS BOKPYT PAllMOHATBHBIX BBIPAKEHUH.
Anrebpa JeMOHCTpHUpPYET 3HAUYCHHE MaTeMaTUKM KaK s3bIKa JUIsl TOCTPOEHUS
MaTEMaTHUYECKUXMO/IEJIEN, ONTMCAHUATIPOLIECCOBUSIBIICHUNpeaIbHOroMupa. Bzagauu
00ydeHusIanTeOpeBXOISITTAKKENAIbHEHIIIeepa3BUTHECAITOPUTMUYECKOTOMBIIIIIICHUS,
HEOOXOIMMOTr0, B YAaCTHOCTH, JII OCBOCHHS Kypca HWH(DPOPMATHUKH, W OBJIAJICHUE
HaBBIKAMH  JICIyKTUBHBIX paccyxaeHuil. I[IpeoOpa3zoBanne CHUMBOJBHBIX —(QopM
CITIOCOOCTBYET Pa3BUTHIO BOOOpaKCHMUS, CIocoOHOCTEHM K
MaTeMaTU4eCKOMYTBOPUYECTBY.

Conepxanue (QyHKIIMOHAIBHO-TpaUUecKoil JIMHUM HAIEIEHO Ha TMOJTy4YeHUe
00yJaronMMUCI3HAHUHOPYHKITUAXKaKBaKHEHIIIEHTMaTEeMaTHYECKONMOIeTTN
JUTSIOTTMCAHUSIMUCCIIE I0BAHUSPA3HOOOPA3HBIXITPOIIECCOBHSIBJICHUMNBIIPUPO/IE u
obOmectBe. M3ydyenne marepuana crocoOCTBYET PAa3BUTHUIO Y OOYYAIOIIMXCA yMEHUS
UCIIOJIb30BaTh Pa3IUYHbIE BbIPA3UTEIbHBIE CPEJCTBA SI3bIKA MATEMATUKU — CIIOBECHBIE,
CUMBOJIMYECKHUE, TpaduyuecKkre, BHOCUT BKJIaJ BPOPMUPOBAHUEIIPEACTABICHUN OPOJIU
MaTEMAaTUKH B Pa3BUTUU ITUBUIU3AIMNH U KYJIbTYPHI.

CornacHo yueOHOMY TUTaHy B 7—9 Kjaccax M3ydaeTcsl yueOHBIN Kypc «Anredpay,
KOTOPBIMBKIIFOYAETCIIEAYOIIMEOCHOBHbBIEpA3IEbICOAepKaHu: «Huca
UBBIYHCIICHUSD, «AJIreOpaniecKUeBbIPAKEHU»,« Y PABHCHUSIMHEPABEHCTBAY,
«DYHKIAWY.

OOmiee 4YKMCIO YacoB, PEKOMEHJIOBAHHBIX JJIsl HM3Y4YEHHS Yy4eOHOro Kypca
«Anrebpa»,—306uacoB:B7kiacce—102uaca(3uacaBHesaento),B8kinacce— 102 yaca (3 gaca
B HeJeno), B 9 kiacce — 102 gaca (3 yaca B HeZIelio).

COAEP KAHUEOBYYEHUAT7

KJIACC
YucaauBblYMCICHUS

JpoOu O0OBIKHOBEHHBIEC W JECSITHYHBIE, IEPEX0]] OT OJHON (POpPMBI 3amUCH podei
K apyroil. IloHsiTUe pallMOHANIBHOTO 4YHWCIA, 3alUCh, CPABHEHHE, YMOPSAIOYMBAHHE
palMOHAIBHBIX 4YHCeNl. ApudmeTHdecKkue IeHCTBUS C PANMOHATBLHBIMU YHUCIIAMH.
Pemenue 3aay u3 peanbHON MPAKTUKHU HA YaCTH, HA APOOH.

CrerneHp C HaTypajdbHBIM TIOKa3aTelieM: OIpeJeNiCHHe, TMpeoOpa3oBaHUE
BBIPOKCHUI HA OCHOBE OMpEEICHHS, 3aMuch OONbITUX uucenl. [IporeHThl, 3amuch
MPOLIEHTOBBBUACAPOOUHIPOOUBBUIACTIPOIIEHTOB. TprOCHOBHBIE3aJaUHA MIPOIIEHTHI,
peleHre 3aja4 U3 peaabHON MIPaKTUKHU.

[IpumMeHeHue  OPU3HAKOB  JACIMMOCTH,  PA3JIOKEHHE  HAa  MHOXKUTEIU
HaTypaJIbHBIXUUCE.

PeasibHBIE3aBUCUMOCTH,BTOMUHUCIICTIPAMASHOOPATHASTIPOTOPIIUOHATIBHOCTH.
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AJiredpanyecKueBbIPaKeHUA

IlepemeHHbIE, YHMCIIOBOE 3HAYEHUE BBIPAKEHUS C IepeMeHHOH. JlomycTumbie
3HaYeHUsl NEepeMEHHbIX. [IpeacTaBiieHuEe 3aBUCHUMOCTH MEXAY BEJIWYMHAMHU B BHJE
¢opmyinbl. Beruncnenuss no ¢opmynaMm. IlpeoOpazoBanue OyKBEHHBIX BBIPAXKEHHI,
TOKJIECTBEHHO PaBHbIE BBIPA)KEHUS, MPaBUjIa MPEOOPA30BaHUsI CyMM U IIPOU3BEJICHUM,
IPaBUJIa PACKPBITUSI CKOOOK U NMPUBEACHUS MTOJOOHBIX CIAaraeMblIX.

CBolicTBaCTENEHUCHATYPAIbHBIMIIOKA3aTEIEM.

OpHounensl u MHorowjeHel. CreneHb MHorousjaeHa. Clo)keHHE, BBIYUTAHUE,
YMHOKEHHEMHOT04JIEHOB. DOPMYIIBICOKPAIIEHHOTOYMHOXKEHUS :KBAPATCYMMBbI
UKBaJparpazHocTH. PopMy1apa3HOCTHKBAAPATOB. Pa3noxkeHNEMHOIOWIEHOB Ha
MHOXKHTEH.

YpaBHECHUSIUHEPABEHCTBA

VYpaBHeHUE, KOPEHb ypaBHEHUS, TMpaBWia NpeoOpa3oBaHUs ypaBHEHWUS,
PaBHOCHUIIBHOCTh YPAaBHEHU.

JInHenHOeypaBHEHUECOAHONIIEPEMEHHON, YN CIIOKOPHEWIIMHEMHOTOYPAaBHEH WS,
pelieHne JHMHENHBIX ypaBHeHUU. (COCTaBIIEHHE YpaBHEHHUM IO YCJIOBHUIO 3aJlayu.
Penrenune TeKCTOBBIX 3a/1a4 C TOMOIIBIO YPAaBHEHUH.

Jluneiitnoe ypaBHEHHE € JABYMs IepeMeHHbIMU U ero rpaduk. Cucrema IByX
JMHENHBIX YpaBHEHUHN C IBYMsI IEpeMEHHBIMH. Perienne cucteM ypaBHEHUN CIIocoO0oM
IIOACTAHOBKHU. [ [puMepsl pelieHust TEKCTOBBIX 3a/]1a4 C IIOMOILBI0 CUCTEM YPABHEHUMU.

DyHKIUU

KoopannaratouknHanpsamoin. HucioBeienpoMexxyTku. PaccTosHueMe K1y 1By Msl
TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyrosibHas cucteMa koopauHat, ocu Ox u Oy. AGcuycca U OpJIMHAaTa TOYKH
Ha KOOpAMHATHOW TuiockocTu. Ilpumepsl rpadukoB, 3agaHHbix (popmynamu. UreHue
rpadukoB peasibHbIX 3aBHcuMocTel. [lonsatue Pynkiuu. I'paduk ¢pynkuuu. CoiicTBa
¢Gynxunii. Jluneitnas QyHkuus, ee rpaduk. I'papux bynknun y = |x|. I'paduueckoe
pelLICHUE JUHENHBIX YPABHEHUN U CUCTEM JINHENHBIX YPABHEHUM.

8 KITIACC
Yuci1anBbIYMCICHUSA
KBaapatuelikopensuzuucia.llonarueoouppanronaibsHomMuucie. JlecssTuanbie
OpUOIMKEHUST HppaluMoOHaIbHBIX yucen. CBoiicTBa apu(METHYECKHX KBaJpaTHBIX
KOpPHEHN U UX IpUMEHEHHUE K NMPeoOpa30BAHHUIO YMCIOBBIX BBIPAKEHUN U BBIYMCICHUSM.
JlercTBUTENBHBIC YUCIIA.
CrenenbcuensMIiokasaresieMueecBoiicTsa. CTaHjapTHAsI3aIMChYUCIIA.

AslredOpanyecKueBbIPAKeHHSI
KBagpatHbiii TpexusieH, pa3iokeHne KBaJpaTHOTO TPeX4uieHa Ha MHOKUTEIH.
Anrebpanyeckasapoos. OcHOBHOECBOKCTBOANTeOpandeckongpoon. CoxxeHue,
BBIYUTAHNE,YMHOKEHHE, IeTICHIeaIreOpandeckux 1pooeii. ParimonanbHbIEBBIpAXKSHHUS U
UX NMpeoOpa3oBaHUeE.
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YpaBHeHUSIUHEPABEHCTBA

KBagpatHoe ypaBHeHme, (opmysia KOpHEH KBaapaTHOrO ypaBHEHHUsA. Teopema
Buera. Pemenne ypaBHeHMH, CBOIAIINMXCA K JIMNHEMHBIM M KBaapaTHbIM. [Ipocreiimme
JIPOOHO-paIMOHAIbHBIEC YPaBHEHHUSI.

['padmyeckas uHTEpHpeTanusi ypaBHEHMHA C JBYyMsI TMEPEMEHHBIMH U CHCTEM
JVMHEWHBIXYPAaBHEHUNCABYMIIEpEMEHHBIMU. [ [pUMEPBIPEIIEHUACUCTEMHETNHENHBIX
YPaBHEHHI C IBYyMS IEPEMEHHBIMHU.

PemennerekcToBbIx3aaqanreOpandeckium CrocoooMm.

UucnoBble HEpPABEHCTBA M HMX CBOMCTBA. HepaBeHCTBO € OJHOW INEPEMEHHOM.
PaBHOCHMIBHOCTEHEpABEHCTB. JIMHEHHBICHEPABEHCTBACOAHOWIIEpEMEHHON. CHCTEMBI
JIMHEVHBIX HEPABEHCTB C OJTHOU NIEPEMEHHOM.

DyHKIUU

[HonsTnedynkurn. OdaacTronpe1eIeHUIMMHOKECTBO3HAYEHU (DY HKIIMH.
Cnoco6b13aianusihyHKITHI.

I'padux dynkuun. YrenuecBoiicTBhyHKIMKU moeerpaduky. [Ipumepsirpadukon
(GYHKIMH, OTpa)xaroluX peajbHble MPOLECCHI.

OYHKIINH,0MUCHIBAIIINETPAMYIONOOPATHYOMTPOTIOPIIMOHATHHBIE3aBUCUMOCTH,
ux rpapuku. Oyukuun y =x7,y = x°,y =Vx, y=|x|.I'padmueckoe peiieHne ypaBHeHU 1
CUCTEM YPaBHEHMH.

9 KITACC
YuciaauBblYnCIeHU

PanmonaneHbple 4Kcna, WppalMOHANBHBIE 4YMCIA, KOHEYHbIE M OECKOHEUYHbIE
JecATUYHbIE TpoOu. MHOXKECTBO EHCTBUTENBHBIX YMCEN, IEUCTBUTEIIbHBIE YUCIIA KaK
OeCKOHEUHbIE JECATHYHbIE ApoOM. B3auMMHO OJAHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEMCTBUTEIIBHBIX YHUCEII U KOOPAUHATHOU IIPSMOU.

CpaBHEHHEIEHCTBUTENBbHBIXYHCEI,APU(PMETHUECKUEACHCTBHUSICICHCTBUTEbHBIMUY U
clamu.

Pa3mepblo0bEKTOBOKPYKAKOIETOMHPA, JUIMTEIEHOCTBIIPOLIECCOBB  OKPY KAKOLIEM
MHpE.

[TpuOnmxeHHOE 3HAa4YeHHE BEIMYMHBL, TOYHOCTh NpUOIIKeHUs. OKpyTrieHue
yucell. [Ipuknka 1 oneHka pe3yabTaTOB BBIUNCICHUN.

YpaBHeHUSIMHEPABEHCTBA

JInneriHOe ypaBHEHME. Penenne ypaBHeHNM, CBOISIIMXCS K

nuHenHbIM.KBafpatHoe  ypaBHEHHE. Pemenue YpaBHECHUH,

CBOISIINXCS K KBa/IPaTHBIM.

buksagpatHoeypaBHeHue.l [puMepbIpe e HUypaBHEHUUTPETHEUNYETBEPTON CTENICHEN
Pa3JI0KEHHEM HAa MHOKHUTEIH.

Pemienue  npoOHO-pallMOHANIBHBIX — ypaBHEHUW. PellleHHe TEKCTOBBIX

3alayanreOpanyecKuM METOIOM.
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VYpaBHeHue c JByMs TepeMeHHBIMH U ero Tpaduk. Pemenne cucrem aByx
JIMHEMHBIXYPABHCHUNCIBYMANIEPEMEHHBIMU. PEllIeHHECUCTEMIBYXYPABHEHU,0IHO U3
KOTOpPBIX JIMHEHHOE, a Jpyroe — BTOpoW cremeHu. [ paduueckas WHTEpHpeTaIus
CHUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

PemenneTekcToBbIX3a1a4anre0pandecCKuMCIIOCOO0M.

HucoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nuHEWHBIX HEPABEHCTB C OJHOM mNepeMeHHOM. PemeHne cucrem
JMHEHHBIX HEPABEHCTB C OAHON mepeMeHHon. KBanpaTtasie HepaBeHCcTBa. [ paduueckas
VHTEPIPETALNS HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs IEPEMECHHBIMU.

DOyHKUMH
KBanpatnunasadyukuus,eerpadukrcoiicta.llapadomna,koopAMHATHIBEPITUHBI
napabobl, 0Cb CUMMETPHUH 1TapadOJIbI.

I'padukn  pyHKUMIL: y:kx,y:kx+b,y=k,y=x3,y:\/_x,yzlxl,

NUUXCBOUCTBA.

Yuc/10BbIENIOCIeI0BATEILHOCTHHIIPOTPECCHH

[loHATHE YHCIIOBOWM  MOCIEAOBATEIBHOCTU. 3aJaHUE€ IOCJIEA0BATEIbHOCTH
peKyppeHTHOM GopMyIoil u GopMyIo #-ToO YieHa.

Apudmernueckass U TreoMeTpuyeckas mnporpeccur. DopMmyibl n-TO  4ieHa
apu(pMETUIECKON ¥ TEOMETPUIECKON MPOTPECCUI, CYMMBI TIEPBBIX 71 YJICHOB.

N300paxkeHre 4wieHOB apu(pMETUYECKON U T€OMETPUUECKOW MPOrPeECCUil TOUKaMU
Ha  KOOPAMHATHOM  IUIOCKOCTH. JIMHEWMHBIM W  3KCIIOHCHUHWAJIbHBIM  POCT.
CI10KHBIENTPOLICHTHI.

NPEIAMETHBIEPE3YJIbTATDBI

[IpeameTHBIEPE3YTBTATHIOCBOCHUSATIPOT PAMMBIYU€OHOTOKYpCa« ANrebpay K KOHITY
oOyueHust B 7 Kjacce.

YucanBbIYHUCIEHUS

BrITIoTHSTH, cOUeTasi YyCTHBICH MUCHbMEHHBIC TPUEMBI, apU(PMETHIECKUAEC ACHCTBUS
C pallMOHAILHBIMU YHCJIAMHU.

HaxoauTh 3HaueHUs] YUCIOBBIX BBIPAKEHUH, IPUMEHAITh pa3HOOOpa3HbIe CIIOCOOBI
Y TIPUEMBI BBIYUCIICHHS 3HAYCHUH APOOHBIX BBIPAKEHUH, COACPKAITIUX OOBIKHOBCHHBIE
U JICCATUYHBIE APOOH.

[lepexonuTes OT oOfHOW (OPMBI 3amucH YHCEN K JApyroi (IpeoOpa3oBHIBATH
JNECATUYHYIOAPOOLBOOBIKHOBEHHY0,00bIKHOBEHHYIOB/IECSITUUHYI0,BUaCTHOCTH B
OECKOHEUHYIO JIECATUIHYIO IPOOBH).

CpaBHUBATHUYNIOPSA0YMBATHPAIIMOHATbHBICUHCIIA.

OKpyrisaTe yucnia.

BpInonHATh NPUKHAKY W OLEHKY pPE3yJbTaTa BBIYMCICHUHN, OIEHKY 3HAYCHUU
YHMCJIOBBIX BBIPKECHUM. BrimmonHsaTh JICUCTBUS co CTEIICHSAMU C
HaTypaJbHBIMUIIOKA3ATEIISIMHU.
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[IpumensTh MPU3HAKH JETUMOCTH, pazlioxKeHue Ha MHOKHUTEIN
HATypaJIbHBIXUUCE.

PemarbnpakTUKO-OpHUEHTUPOBAHHBIE3a/1a41,CBI3aHHBIECOTHOIIICHUEMBEJINYH,
MPOMOPIUOHAIBHOCTBIO  BEJIMUMH, TMPOIEHTAMH, HWHTEPIPETUPOBATh PE3YJIbTAThI
pemieHdss 3aJad € y4eTOM  OTPAaHMYCHHUH, CBS3aHHBIX CO  CBOMCTBaMU
paccMaTpUBaEMbIXOOBEKTOB.

AJslredOpanyecKueBbIPAKEeHHSI

Hcnonp3oBaThanredpandecKyroTepMUHOIOT HIOUCUMBOJINKY, IPUMEHSTHEE B
IpoLecce OCBOEHUSI yueOHOro MaTepHalia.

Haxonute 3HA4YECHUS OYKBEHHBIX BBIPAKEHUU npu 3aIaHHBIX
3HAYCHUAXIICPEMECHHBIX.

BoinonHsaTh mpeoOpa3oBaHUs II€JI0T0 BBIPAKEHHUST B MHOTOYJIEH MPUBEACHHEM
NMOJAOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BhINONHAT YMHOXEHHE OAHOYJIEHA HA MHOTOYJIEH U MHOTOWIEHA HA MHOTOYJIEH,
OPUMEHATH (YOPMYJIbI KBaJpaTa CyMMbI M KBaJparTa pa3HOCTH.

OcCy1ecTBIATh Pa3I0OKEHUEMHOTOWIEHOBHAMHOXKHUTEIHN CIIOMOIIBIOBBIHECEHUS 3a
CKOOKM OOIIEro MHOXHTENS, TPYNIUPOBKU ClIaraeMblX, MpUMEHEHUs G(opmys
COKpAILIEHHOI'O YMHOKEHHS.

[IpumeHnsAThIpeoOpa30BAHUSIMHOT OWIECHOBUISIPEIIEHUAPA3TINYHBIX3a/1a4U3
MaTeMaTUKH, CMEXHBIX IPEIMETOB, U3 PEATHbHON MPAKTUKHU.

Hcnonp30BaThCBOMCTBACTENEHENCHATY PATIbHBIMUIIOKA3ATEIAMHU IU1S
npeoOpa3oBaHUsl BRIPAKCHUH.

YpaBHeHUsIUHEPABEHCTBA

PemaTeiarHenHbICypaBHEHUACOAHOMIIEPEMEHHOM, IPUMEHANIPABUIIAIEPEX0Aa  OT
VCXOJHOI'0 YPaBHEHUs K PaBHOCUIIBHOMY eMy. IIpoBepsTh, SBIISETCA U YUCIIO KOPHEM
YPaBHEHUS.

[IpumensaTh rpaduyeckue MeETOAbl NpPH pEUIeHUH JIMHEWHBIX YpPaBHEHUU U
UXCUCTEM.

[Ton6Gupate npuMepsl ap YKUCEN, SABISIOMIUXCS PEIICHUEM JIMHEHHOTO ypaBHEHUS
C ABYMs IIEPEMECHHBIMU.

CrpouTh B KOOPJIMHATHOW IUIOCKOCTH TpauK JIMHEHMHOIO YpaBHEHHS C JABYMs
NEPEMEHHBIMM, MOIB3YACh TPaPUKOM, IPUBOIUTH TPUMEPHI PEILICHUS YPaBHEHU.

PemaTbCuCTEMBIIBY XJIMHEWHBIXY paBHEHU N CIBYMATIEpEMEHHBIMU,BTOMYHUCIIETpad
UYECKHU.

CocTaBnaTe 1M pemiaTh JUHEWHOE YPAaBHEHUE WIIM CHCTEMY JIMHEMHBIX YPaBHEHUU
[0 YCIOBHMIO 3aJa4d, HWHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a1ayd
IIOJIyYEHHBIN PE3YJIbTAT.

DyHKIUU
N3o0paxkatb Ha KOOPAMHATHON TMPSMOW TOYKH, COOTBETCTBYIOIIME 3aJIaHHBIM
KOOpAUHATAM,JIy4YH,0TPE3KU, UHTEPBAJIBL,3aIIUCHIBATHYUCIIOBBICIIPOMEKY TKU Ha

anreOpanyeckoMm si3bIKE.
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OTMe4aThBKOOPAMHATHOUTIIIOCKOCTUTOYKUIIO33IaHHBIMKOOPIMHATAM,CTPOUTD
rpaduku TuHeHHBIX QyHKIMH. CTpouTh rpaduk GyHKIMH Y = |X|.

OnuckIBaTh C TOMOIIBI0 (PYHKITUN U3BECTHBIC 3aBUCUMOCTH MEXY BEIUYMHAMMU:
CKOPOCTh, BpEMs, PacCTOSIHHE, I[€Ha, KOJIUYECTBO, CTOUMOCTH, MPOU3BOIUTEIHHOCTD,
BpeMsi, 00beM paboThI.

Haxonutb3HaueHnepyHKIMUIIO3HAYEHUIOEEapTyMEHTA.

[lonumate rpaduyeckuii crocod TMPEACTaBICHUS W aHaiu3a WH)Oopmaiuu,
U3BJICKATbUUHTEPIPETUPOBATHUH(DOpMAITUION3TPAPUKOBPEATBHBIXIIPOIIECCOB u
3aBUCUMOCTEM.

[IpeameTHBIE pE3yJabTAaThl OCBOCHUS MPOTPaMMbl Y4EOHOTO0 Kypca K KOHILY
oOyueHus B 8 KJjacce.

YucanBbIYHUCIEHUS

Hcnonb30BaTh HayalbHBIE MPEACTABICHUS O MHOXXECTBE JIEMCTBUTEIBHBIX YHMCET
JUIS CPaBHEHUS, OKPYIVICHHS W BBIYMCICHHH, W300pa)kaTh JEUCTBUTEIbHBIC YHCIIA
TOYKaMH Ha KOOPIAMHATHOMN IPSIMOM.

[IpumensaTy TOHATHE apUPMETHYECKOrO  KBAJAPaTHOTO KOPHS, HAaXOIUTh
KBaJpaTHbIE KOPHH, WCHOJb3ys TP HEOOXOAUMOCTH KAaJbKYJISITOP, BBITIOJHATh
npeoOpa3oBaHusl  BBIpAXKEHUM, COAEpXKAIIMX KBAJpPaTHbIE KOPHH, HCIOJIB3YS
CBOWCTBAaKOPHEN.

Ncnonb3oBaTh 3amucu OOJBIIUX U MAJIbIX YUCEI C TTIOMOIIBIO IECATUYHBIX ApOoOeH
u crerieHei yucna 10.

AJiredpanyecKueBbIPaKeHUA
[IpuMeHSITHIIOHATHECTENIEHUCIISBIMITOKA3aTeNIeM, BEITIOTHATHIIPEOOpa30BaAHUS
BBIPAKCHUHN, COJIEPKAIINUX CTETICHU C IEIbIM ITOKa3aTEeIEM.
BEBITOMHAT,  TOXJIECTBEHHBIC MPEOOpa3OBaHMSA  pallMOHATBHBIX
BbIpaXEHUITHA OCHOBE MPaBUJI ICUCTBUI HAJl MHOTOUYJICHAMU U
anredpandyecKuMu ApoosiMu.
PacknanpiBaTbKBaIpaTHBIATPEXWIEHHAMHOKUTEH.
[IpumenaTy mpeoOpa3oBaHUsI BBIPAKCHUN IS PEIICHHUS] PA3TUYHBIX
3a/1auyn3 MaTEMaTUKH, CMEKHBIX TTPEAMETOB, U3 peaIbHON MPAKTUKH.

YpaBHeHUSIUHEPABEHCTBA

Pemate nuHEWHBIC, KBaJpaTHbIE YPABHEHUS W PALMOHAJIBHBIE YpPABHCHMS,
CBOJISIIIIMECS K HUM, CUCTEMBI ABYX YPABHEHUU C IByMS IEPEMEHHBIMU.

[IpoBOAUTH MpOCTENIINE UCCIECAOBAHUS YPABHEHH M CUCTEM YPAaBHEHUM, B TOM
YuCiie C TpPUMEHEHHEM TpaduyuecKuX NpeacTaBlieHuid (yCTaHABIMBATh, WMEET JIU
ypaBHEHHE WJIK CUCTEMA YPAaBHEHUM PEILICHHUS], €CJIM UMEET, TO CKOJIBKO, U IIpouee).

[lepexomuTh OT croBecHOM (OPMYIUPOBKM 3aJayud K €€ airedpandyeckon
MOJENUCIIOMOIIBIOCOCTABICHUSY PAaBHEHUS UM CUCTEMblY pABHEHU I, UHTEPITPETUPOBATHB

COOTBCTCTBHUHU C KOHTCKCTOM 3aJa4u HOJIy‘{CHHBIP'I PE3YyJIbTAT.
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[IpumMeHSITh CBOMCTBAa YHUCIOBBIX HEPABEHCTB MJI1 CPaBHEHUS, OLIEHKH, PEUIATh
JIMHEWHbIE HEPABEHCTBA C OJHOM MEPEMEHHOW U HUX CHUCTEMBI, JaBaTh Irpauueckyro
WJUTIOCTPALMI0 MHOYKECTBA PEIICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUU
[lonumaTe W HUCHONB30BaTh (YHKUHUOHAIbHBIE TOHATHUS M S3bIK (TEPMHUHBI,
CUMBOJIMYECKHE OOO3HAUYCHUS), OMNpEAeisaTh 3HaueHHEe (YHKIMU 1O 3HAYCHUIO
apryMeHTa, ONPECNISITh CBOMCTBA (YHKIIUU 10 €€ TpaduKy.
CrpoutsrpaduxudaeMeHTapHbIXQyHKIUHBUIA:

k — o o
y="y=x2y=x°y= Y, X,y=|x|,onuckiBaTpcBONCTBAYMCIIOBOI(YHKIIHN
X

noeerpaduky.

[IpenMeTHBIC pE3yabTAaThl OCBOCHHUS IIPOTpaMMbl y4eOHOro Kypca K KOHITY
oOyueHus B 9 kjacce.

YucjanBbIYHUCIEHUS
CpaBHMBATHUYTIOPSAI0YMBATHPALIMOHATIBHBICUMPPAITMOHATIbHBICUHCIIA.
BoimonasaTh  apudmMeTnueckue IEHCTBUS C PallMOHATBHBIMA YHCIIAMH, COYETas

YCTHBIE u MMMCbMEHHBIC IIPUEMBI, BBINOJIHITH BBIUMCIICHUS C

MppaluOHAILHBIMUYKCIIAMH.

Haxonuts 3HaueHUs CTENEHEW C LEIbIMU MOKA3aTENSIMHU U KOPHEH, BBIYUCIATH
3HAYEHHUS YUCIIOBBIX BBIPAKCHUM.
OKpyryisiTh  JEUCTBUTEIBHBIE  YHUCJA, BBINOJIHATH MOPUKUJKY  pe3ysbTaTa

BBIYNCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHUSIMHEPABEHCTBA

Pemate nuHeliHbIE W KBAaJApPATHBIE YPABHEHMS, YPABHEHUS, CBOJAIIMECS K HUM,
npocTeime ApoOHO-palIMOHAIBHBIE YPABHEHUS.

Pemate cucteMbl ABYX JIMHEWHBIX YPABHEHUW C IByMs IIEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHHUI, B KOTOPBIX OJJHO YPABHECHUE HE SBJISETCS JTUHEUHBIM.

PemaTte TekcTOBBIE 3a/1auu anreOpandeckKuM CIocoOOM C TTOMOIIBIO COCTABIICHUS
YPaBHEHUSI WM CUCTEMBI ABYX YPABHEHUU C IByMS IIEPEMEHHBIMU.

[IpoBOAUTH MpOCTEUIINE UCCIAEAOBAHUS YPABHEHUM UM CUCTEM YpPAaBHEHUH, B TOM
yyclie ¢ NpUMEHEHHeM rpaduyecKux Mpe/cTaBleHnil (yCcTaHaBlIUBaTh, HWMEET JIH
ypaBHEHHUE WM CUCTEMA YPABHEHUHN PEILICHUs, €CITU UMEET, TO CKOJIBKO, U MPOYEe).

Pemiath MHEHBICHEPABEHCTBA, KBApaTHbIE HEPABEHCTBA, U300paXaTh pelIeHUE
HEPABEHCTB HA YHCIJIOBOM MPSMOM, 3alMUChIBATH PEIICHUE C TOMOIIBI0 CUMBOJIOB.

Pemate cucTtembl JMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIIUE
KBaJIpaTHOE HEPaBEHCTBO, M300pakaTh PEIICHHUE CHCTEMbl HEPABEHCTB Ha YHCIIOBOU
NPSIMOM, 3alUCHIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonbs3oBaTbHEPABEHCTBAIPUPEILICHUMPA3INYHBIX33/1a4.
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DYyHKIUU
Pacrio3naBsath (I)YHKHHI/I N3YYCHHBIX BHUOOB. IToxa3wIBaThH
CXEMATHYECKUPACIIOIOKEHUEHAKOOP IUHATH
oiiriockocturpadukoBdyHKuMiiBuIA:Y=kX,
y=kx+b,y:k,y:axzztbx+c,y:x3,y:\/ X,y=|x|B3aBucumocTu
X

OT3HAYCHUITKOA () (DUITMEHTOB,0NTUCHIBATECBONCTBA]D YHKITHIA.
Crpoutb M un300pakaTb CXEMaTHUECKH TIpaUKyU KBaJpPaTHUHBIX
(YHKIMI,0MMCHIBATh CBOMCTBA KBAAPATUYHBIX (DYHKIIMI MO UX
rpadukam.
Pacno3HaBare KBaJpaTHMYHYIO (QYHKLIHIO TO (opmyne, NPUBOIUTH
NPUMEPBIKBAIPATUYHBIX PYHKIUN U3 peaibHOU KU3HU, PUUKH,
TEOMETPUH.

YuCI0BbICTIOCTICA0BATEIbHOCTHHIIPOTPECCHH
Pacno3naBaThapu(pMeTHUECKYOUTE€OMETPUYECKYOIIPOIPECCUUTIIPUPA3HBIXCIIOCO0a
X 3a/1aHHUA.
BBINONHATHBBIYUCIEHUACHCTIONB30BAHUEMPOPMYIIN-rouieHaapuPMETHIECKON U
reOMETPUYECKON MPOrpeccuii, CyMMBbI IEPBBIX N YJIECHOB.
N300paxaTbusieHbINOCAEA0BATEIbHOCTUTOUKAMUHAKOOPIMHATHONIIIIOCKOCTH.
PemaTp3anaum,cBA3aHHBIECUNCIOBBIMUIIOCIEA0BATEIBHOCTAMH,BTOMYHMCIIE3a a4
3pealibHOMKU3HU(CUCIIOIB30BAHUEMKAIIBKYIATOPA, LN (PPOBBIXTEXHOIOTUI).
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TEMATUYECKOEIINTAHUPOBAHUE

7 KIIACC
HanmenoBanuepasgena [KonudecTtBo OcHoBHOE OCHOBHBICBUIBIICATETLHOCTHOOYYAOIITUXCS
(Temsl) Kypca 4acoB COACPIKAHUE
UucnanBbIYUCIEHUS. 25 [TonsTnepanmonansHo | CHCTEeMATH3MPOBATHHO0OTAIATH3HAHUA
PanuonanbHbpICUMCIIA rouncia. Apupmerriye | 0000BIKHOBEHHBIXUIECATUUHBIXAPOOSX.

CKHE JCHCTBUS

C pallMOHAILHBIMHU
yuciamu.CpaBHEHHUE,Y
MOPSOYNBAHUE
PpalMOHATBHBIXYHCEI.
Crenenb
CHaTypaJibHbIM
MOKa3aTeJIeM.
PemenneocCHOBHBIX
3aJ1a4 Ha

JPOOU, TPOTICHTHI
3peAbHOU
MPAKTUKH.
[Ipu3HaKUIETUMOCTH,
Pa3oKEHUS

Ha MHOXXUTEIIN
HATYpaJIbHBIXYHCEN.
PeanbHbie

CpaBHMBATB H YNOPSII0YMBATH AP00H, MpeoOpPa30BbIBAS
IpY HEOOXOIUMOCTH JIECSITHYHBIE IPOOH B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIEB/IECATUYHBIE,BHACTHOCTUBOECKOHEUHYIO
JECSITUYHYIO IPOOB.
IIpuMeHATHPA3HOO0PA3HBIECTOCOOBIMTIPHEMBI
BbIYMCJICHHUS 3HAYCHUI JPOOHBIX BbIPAKeHMH,
COJIEPKAIMXOOBIKHOBEHHBIEUIECITUUHBIEIPOOU:

3aMEHATH MPHU HEOOXOIUMOCTHU JAECITHUHYIO IPOOH
OOBIKHOBEHHOM M OOBIKHOBEHHYIO JECATUYHOM, TPUBOIUTH
BbIpakeHHEeK(opMe,Hanboseey 100HONU TSI BBIYUCIICHU,
npeoOpa3oBbIBaTh APOOHBIE BHIPAXKEHHS HA YMHOXKEHUE
UJIEJICHUEIECATUUHBIXIPOOEHK A CTBUAMCLIETBIMUYHCTIAMH.
IIpuBoAUTHYMCIOBbIeHOYKBEHHBICIIPUMEPBICTEIICHU C
HaTypajbHBIM MOKa3aTeleM, OObICHSSA 3HAUCHUS
OCHOBAHMSI CTETIEHH U I10KA3aTeNs CTENEHU, HAXOAUTh
3Ha4YEeHUs CTeNeHel Buaa a’(a — 11oboe pallMoHaAIbLHOE
YHCII0, 1 — HATYPaJIbHOE YHUCIIO).
IMonmMaThCMBICI3aCHOO0IBITUXYUCENICITTOMOIIIBIO
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3aBucuMocTH. [ Ipsimast
u
oOpaTHasIIpPONOPIIMOH
ATBHOCTH

JecATUUHBIXApoOeitncTeneneiturcnal ), npUMeHATHUX B
peaTbHbIX CUTYaIUsX.
IIpuMeHATBIPU3HAKUIETUMOCTH,PA3I0KEHUSIHA MHOKUATEIN
HaTypalbHBIX YHCEIL.
Pemarp3aiaunHayacT, IpOLEHTHI, IPONOPLUHU, Ha
HaxOoXJIeHUE ApoOH (IIPOICHTA) OT BEITMYMHBI U
BEITMYMHBINIOCEPOOU(TIPOIIEHTY ), IpOOH(TIPOLIEHTA), KOTOPHBIi
COCTAaBJISIET OJJHA BEJIMYMHA OT APYTOH.
IIpuBoauTH,pa30MpPaTh,0llEHUBATHPAINYHBIEPEIICHUS,
3aMKCcH pelieHrui TeKCTOBBIX 3a/1ay.

Pacno3naBath u 00bSICHATH, OUPASICh HA
OTpeieNICHUS,IPSIMO NPONOPIIMOHATIBHBIE U 00PaTHO
MPOMOPIIMOHAIIbHBIE 32aBUCUMOCTH MEXK/y BEINYMHAMU;
NPUBOIUTH
NPUMePbIITUX3aBUCUMOCTENN3PEATbHOITOMUPA, U3APYTUXYYE
OHBIXIIPEIMETOB.
PemaTbnpakTuKo-opueHTHPOBAHHBIE3aJauHAIPOOH,
MPOLIEHTHL, IPIMYIOHO0OPATHY FOIPONOPLIMOHATLHOCTH,IIP
OTIOPILIUU

AnreOpandeckue
BBIPKCHUS

27

bykBeHHbIE
BBIPAXKCHMUSL.
IIepemenHbIe.
Jomyctumsle
3HAYEHUS
MIEPEMEHHBIX.
DopMyIIBI.
[IpeoOpazoBanue

OBaagerbanre0OpanyecKOMTepMUHOIOTUEHNCUMBOIUKOM, P
UMEHSTH €€ B IIPOIECCE OCBOCHHSI Y4€OHOTO

Marepuana. HaxoauTb3HaueHNI0yKBEHHBIX BRIPAKCHUHUIIPH3a
JTAHHBIX 3HAYEHUAX OYKB; BBITIOJIHATH BBIYUCICHUS TI0
dhopmynam.

BbInojHATH peoOpa3oBaHusl 1EJI0T0 BhIPAKCHHS
BMHOTOUJICHIIPUBEICHUEMITOT00HBIXCIIaraeMBbIX,
PaCKpBITUEM CKOOOK.
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BI)ll'lOJIHHTBYMHO)KeHI/IGOJ_IHO‘IJ'IGHaHaMHOFO‘IJ'IeH
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OYKBEHHBIX
BBIPAXKECHUM,PACKDP
BITUECKOOOK U
MIpUBEICHUE

MOJIOOHBIXCJIaraeMBbIX.

CBolicTBacTeIrecHA
c
HaTypaJbHBIMIIOKA
3aTejIeM.
MHOro04JIeHBbI.
Cnoxxenue,
BBIYHUTAHHE,
YMHOXKEHHUE
MHOTOYJICHOB.
DopMyIIbl
COKPAILICHHOTO
YMHOKEHHS.
Paznoxxenue
MHOT'OWJICHOBH
aMHOKHUTEITH

UMHOTOWJICHAHAMHOT OYJIEH, IPUMEHATb()OPMYJIBI
KBaJpaTa CyMMBbI U KBaJipaTa pa3HOCTH.
OcyuecTBJIATHPA3T0KEHUEMHOTOUJIEHOBHAMHOXKHUTEH
MyTEM BBIHECEHHS 32 CKOOKU OOIIEr0 MHOXKHUTEIIS,
npuMeHeHus1 HOPMYJITbI pa3HOCTU KBAAPATOB, (HOPMYIT
COKpPAIIEHHOT'O0 YMHOKEHHSI.
IIpumeHATHIIPEOOPA30BAHNEMHOTOUIICHOBISIPEIICHUS
Pa3JIMYHBIX 3aJla4 U3 MaTEMATUKH, CMEKHBIX TIPEIMETOB,
W3 PEaIbHOU MPAKTHUKH.
3HAKOMHUTBCACHCTOPHEPa3BUTHIMATEMATUKU

ypaBHCHI/IHI/IHepaBCHCTBa

20

YpaBHeHue,IpaBuia
npeoOpa3oBaHUs
YPaBHEHUS,
PaBHOCHJIBHOCTb
YPAaBHEHUM.
JIunenHoeypaBHEHNE
COJTHOW NEPEMEHHOM,

Pemars iMHeiHOE ypaBHEHUE C OHOMU
IIEPEMEHHOU, IPUMEHSANPABUJIATIEPEXOTA0TUCXOTHOTO
ypaBHEHUS K PABHOCUJIBHOMY €My 0oJjiee MpOoCTOro BUAA.

IIpoBepATH,IBIACTCIIMKOHKPETHOCUNCIOKOPHEMYPABHEHUSL.

IMopdupaTenpuMepbIIapUUCET, ABISIOIUXCAPEIICHHEM
JIMHENHOT0 YPABHEHHUS C IBYMs IEPEMEHHBIMU.
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pelLIeHNE JTMHENHBIX CTpouTBBKOOPIMHATHOUIIIIOCKOCTUTPAPUKIMHEHHOTO
ypaBHeHui.Penienue YPaBHEHUSICJIBYMSTIEPEMEHHBIMU;IOIB3YSICEIPAdUKOM, TP
3a1a4 C UBOJUTH MPUMeEPbI PEIICHNUS YPABHCHUA.
IIOMOILbIOYPAaBHEHU . HaxoauTbpenieHuecuCTEMbIIBY XJIIMHEUHBIXYPABHEHUN  C

JInnenHoe ypaBHEHHE JByMsI IEPEMEHHBIMU.

¢ AByMsIiepeMeHHBIMU | COCTaBJATH U pPelIaTh YPABHECHUE UJIU CUCTEMY
U ero YPaBHEHHUIIIOY CIIOBUIO3a1a4H, HHTEPIPETUPOBATH
rpaduk.CucremMaZiByX | BCOOTBETCTBHMU CKOHTEKCTOM 3aJauu

JIMHEHHBIX YPABHEHUN | IMOJYyYEHHBIUPE3YJIbTAT

C ABYMSIIIEPEMEHHBIMU

Koopaunareiurpaduku.® 24 Koopnnnararouku HN300pakaTh Ha KOOPAMHATHOM MPSMON TOUKH,

YHKLUU HanpsaMol.UuciaoBelen | COOTBETCTBYIOIIME3AIaHHBIMKOOPIMHATAM,IyYH,0TPE3KH,
POMEKYTKH. MHTEPBAJIbL; 3aMCHIBATh UX Ha aJIreOpandeckoM s3bIKeE.
Paccrosauemexny OTMe4aTHLBKOOPAMHATHONIIIOCKOCTHTOYKI
JIBYMsSI 11033JaHHBIMKOOPIUHATAM ; CTPOUTHI PAUKIMHECTOAKHBIX
TOYKAMUKOOpPIUHAT 3aBUCUMOCTEM, 3aJaHHBIX (POPMYJIAMH, B TOM YHUCIIE
HOM NPSMOM. CHOMOIIBIOIU(POBBIXTA00PATOPHUIL.
IIpssMoyrosibHasICHUC IIpuMeHsaTh, H3y4aTh NPEUMYyLIECTBA,
TEMaKOOPAHHAT Ha HHTEPNPEeTHPOBATHIPAPUUECKUNHCTIOCOOTPECTABICHUS U
IJIOCKOCTH. aHaJIn3a pa3HOoOOpa3HOM )KU3HEHHON MH(POpMALUH.
[Tpumepsirpaduxos, OcBanBaTbIOHATHEPYHKIINN,0BIA/1€BAaTh (YHKIIMOHAIBLHON
3aJaHHBIX TEPMHUHOJIOTHEMN.
bopMyamu. Pacno3HaBaTh JHHEHHYIO QYHKIUIO
Yrenuerpadukos y=kx+b,0nncbIBATHEECBONCTBAB3aBUCUMOCTUOT3HAYEHU
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peabHbIX
3aBucuMocteit.llonsar
ue ¢pynkuuu. ['padux
¢bynkuuu. CoiicTBa
byukiui. Jluneiinas
GbyHKIHS.

kod(pdunneHToBkub.
CrpourbrpagukuinHetHON G YyHKIINHY, YHKITIH

y=|x|. Acnoab3oBaTh HU(POBBIE pecypchl i TOCTPOCHUS
rpa@ukoB (QYHKIMI U U3yYEHHUS UX CBOICTB.
IIpuBOAUTHNIPUMEPBUINHEUHBIX3aBUCUMOCTEN B
pEabHBIX MpOoIeccax U SBJICHHIX

[TocTpoenuerpaduka
JUHENHON QyHKIUY.
['paduxdynkuum
y=H
[ToBTOpEeHNENOO00IIEHUE 6 [IoBTOpEHNEOCHOB Bp10MpaTh,IPMMEHATHOLEHUBATHCIIOCOOBICPDABHEHUS
HBIXIIOHATUH U 4yucen, BBIYUCICHUM, TpeoOpa3oBaHUil BRIPAKEHHUI,
METOJ0B Kypca pelieHusl ypaBHEHMIA.
7xnacca,0000meHue3H | OcymecTBIATHCAMOKOHTPOIbBBITIONHIEMbBIXICHCTBHUI
aHU CaMOITPOBEPKY PE3YJIbTATA BBIUUCIICHHI,
peoOpa30BaHUM, IIOCTPOCHHUH.
PemiaTe 3agaum U3 peanbHON )KU3HU, IPUMEHATH
MaTeMaTHYeCKHEe3HAHMSA IS PEIICHUA3a0auN3IPyTUXIIPEAME
TOB.
PemaTbTeKCTOBBIE32/1a4N,CPABHIBATH,BLIONPATH
CIOCOObI pEIICHUS 3aa4n
OBUIEE 102
KOJIMYECTBOYACOBIIO
[TPOI'PAMME
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8 KNIACC
HanmenoBanuepasgena |[KonudecTtBo OcHOBHOE OCHOBHBIEBUBIIEATETLHOCTHOOYYAIOIIUXCS
(Templ) Kypca 4acoB COJICp)KaHUE

UucnanBbIYUCIEHUS. 15 KBagpaTHBIMIKOPEHD DopMyJIHPOBATHONIPEAETICHUEKBAAPATHOTOKOPHS

KBagpaTHbie KOpHU U3 yuca. U3 Yucia, apuhMEeTUYECKOro KBaJPaTHOTO KOPHSI.
[TonsiTueobupparmo IIpuMeHATH Onepannio U3BJIEUYEHUSA KBAAPATHOTO KOPHS
HaJIbHOMYMCIIE. M3YHUCIIA, HCTIOJIB3YANPUHEO0XOMMOCTUKAIBbKYJIATOP.O
Jecsatuunbienpuodin LHEeHUBATH KBAJpaTHbIE KOPHU LIEJILIMU YHCIIAMU U
KEHUS JECSITUYHBIMU JPOOSIMH.
UPpalMOHATIBHBIX CpaBHMBATHLHYNOPSA0YNBATH PALlMOHATIbHBIC
YHUCEL. MHPPaALMOHAIbHBICYNCIIA,3aIMCAHHBIECIIOMOLIBIO
JlelicTBUTENBHBIEY KBaJIPaTHBIX KOPHEH.
ucna.CpaBHEHUE] HMcceaenoBars ypaBHEHHEX =d,HAXOIUTETOYHBIE U
€HUCTBUTENBHBIX NpUOIMKEHHBIE KOpHU TIpu @>0.
YUCell. HccnenoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITPOBOIA
VYpaBHeHueBHIA YK CJIOBBIEAKCIIEPUMEHTHICUCIIONb30BaHUEMKAIIBKYIIATOPA(KOM
x*=a.CaolicTBa IBIOTEPA).
apu(pMeTHIECKUX Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBAPATHBIX
KBa/IPaTHBIXKOPHEH. KOpHEH; NPUMEHSTh X ISl MpeoOpa3oBaHus
[IpeoOpazoBanue BbIpaXeHU. BHINOJIHATHIIPE0OPa30BAHUABLIPAKECHUHN,CO
YHCJIOBBIX JEepKaIUX KBaIPaTHBIE KOPHHU.
BBIPAXKCHUIA, BbipakaTbnepeMeHHbIeN3reoOMeTPUIECKUXUPU3nUECKUXPop
CoJIepKalIMXKBaApa MYJI.

THBIC KOPpHH

BouryucasiTh 3HAaYEHHUs BBIPAXKEHUHN, COAECPKALINX
KBaJIPaTHBICKOPHU, UCTIONB3YATTPUHEOOXOAUMOCTH
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KaJIbKYJIATOP.
Hcnoab30BaTh B X0/1€ pEUICHUS 33]]a4 3JIEMEHTapHbIC
IpeICTaBIICHUS,CBI3aHHBICCITPUOIMKEHHBIMU3HAYCHU MU BEIN
YHH.

3HAKOMUTBCACHCTOPHEPa3BUTHIMATEMATUKHU

HycanBbIYUCIICHHUS. CrenenbcuenbMiiokas | PopMyaMpoBaTHONpe/IeIeHNeCTEIEHUCHENbIMITOKA

Crenens ¢ aTeyeM. 3aTeJIeM.

L[EJIBIMIIOKA3aTEIEM CrangapTHas3anuch IIpeacraBiasiTb3anucbOOIBIINXUMATBIXYUCEN B
qHUCIIA. CTaHJAPTHOM BHJIE.
Pa3mepsl 00beKkTOB CpaBHUBATBUYNCIIAUBEINYNHbL,3aITUCAHHBIE C
OKpY’KaroleromMmpa HCMoJIb30BaHueM crenenu 10.
(ot Hcnonb3oBaTb3anuch 4YKUCEIBCTAaHAAPTHOM BUJIE
AJIIEMEHTAPHBIXYACT IUISIBBIPAXKEHUAPA3ZMEPOBOOBEKTOB, INTUTEIILHOCTH
1701 IPOLIECCOB B OKPYKAIOILIEM MUPE.
JIOKOCMHYECKHUXO DopMyJIHPOBATH,3ANMUCHIBATHBCUMBOJINYECKOH(pOopMen
OBEKTOB), WLJIIOCTPUPOBATH MPUMEPAMM CBOMCTBA CTEIICHU
JUTUTEIIbHOCTD CLEJIBIMIIOKA3aTEIIEM.
IIPOLIECCOB IIpumeHATH CBOWCTBA CTENICHU JIJIs1 TpeoOpa3oBaHus
BOKPY>KarOIIEMMHUPE. BBIPAKEHNN,CONEPKAIMXCTENIEHUCLIEIIBIMIIOKA3aTEIIEM.
CBolicTBa CTENEHH BbInoJHATHAEHCTBUACUNCIIAMU,3AITUCAHHBIMU
CLEIBIMIIOKA3ATENEM BCTaHIapTHOMBUIE(YMHOKEHHE,IeTICHNE,BO3BEICHHE B

CTETICHB)

Anre0panyecKueBhIpaKe KBangpatubii Pacno3HaBaTh KBaJpaTHBIA TPEXUJICH,

Hust. KBagpaTHbIATpEXUIIE TPEXUJICH. YCTaHABIIMBATbBO3MOKHOCTBETOPA3JI0KEHUS

H Pa3noxenue Ha MHOUTEIIH.
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KBaJIpaTHOTO PackiaibIBATbHAMH0KUTEIMKBAIPATHBINTPEXWIEH C
TpexdsieHa HEOTPHUIATEIbHBIM TUCKPUMUHAHTOM
HAMHOXHTEIH
AnreOpandeckue 15 Anrebpanyeckast 3anucbIBaTH AJIre0pandyeckue
BBIPAXKCHHUSL. TPOOBb. BeIpaxeHs. HaxoauTb001acThonpeieIeHUspalioH
AnreOpanyeckasipoob JlonycTtrmble AIIbHOTOBBIPAKECHMSL.
3HAYEeHUs BbINOJHATH YHUCIOBBIE MOJCTAHOBKH U
TIepEMEHHBIX, BBIYHUCJISTH3HAYCHUEIPOOH, BTOMUYHNCIECIIOMOIIBIOKATBKY
BXOJISIIUX asiTopa.PopMyJIMPOBATH OCHOBHOE CBOWCTBO
Bajredpanyeckue anredpandecKkoi IpoOu U NPUMEHSITh €ro s
BBIPAYKEHUSI. npeoOpazoBaHus JpoOei.
OcHOBHOE BoInoJHATH AelcTBHS ¢ aareOpandyecKuMH
cBOicTBOANTeOpany apoosivu. [IpuMeHsITHIIPe0dpa30BaHUSIBBIPAKCHUNIAPE
eckoitnpoou.Coxpa [ICHUSI33/1aY.
CHUEAPOOCH. Boipa:kath nepemenHbie u3 Gopmyn (GuU3HIECKUX,
Crnoxenue, reOMETPUYECKUX,0MUCHIBAIOIINXOBITOBBIECUTYAIUH )
BBIYUTAHHE,
YMHOKEHUE
U JieJieHue
anredpandecKux
poOei.
[Ipeobpa3zoBanue
BBIPAKCHHU,
CoZIepIKaIIuX
anredpandecKue
Ipoodu

62




depepanpHaspadbouasporpamma/MaremaTrka. S—9xiaccoi(6a30BbITYPOBEHB )

YpaBHEHUAMHEPABEHCTBA.
KBangpaTHbie ypaBHEHUSA

15

KBagpaTHoe
ypaBHenue.Henonnoe
KBaJIPaTHOEYPAaBHEHNE
. Dopmyna KopHEH
KBaJIPaTHOTO
ypaBHEHHUSI.
TeopemaBuera.
PemenneypaBHeHui,
CBOJIALLUXCS

K KBAJIPATHBIM.
[IpocreiimmenpooHo-
paluoHaIbHbIC
YpaBHEHHSI.
PenienneTekcToBBIX
3a1a4 ¢
MTOMOIIBIOKBAIPATH
BIX YPaBHEHUN

Pacno3HaBaTbKBaIpaTHBICYPABHECHMSL.

3anuceiBaTh (POPMYJy KOpPHEW KBAJPATHOIO
YPaBHEHUS; pelIaTbKBaAPATHbICYPABHEHUS—TI0JIHBICHHE
nonHsle. IlpoBoauTh MpocTelMe HCCaeJ0BAHUS
KBAJIPATHBIXYPABHEHHUI.
PemaTbypaBHeHH,CBOIAIINECAKKBAIPATHBIM,

C TIOMOIIIBIO TPEOOPA30BAHUN U 3aMEHOM

nepemeHHoON. Ha0/1oqaTbMaHATH3UPOBATHCBA3bMEXK ]
YKOPHSMU U KO3 (DULIMEHTAMH KBaJIpaTHOTO
YpaBHEHHMUS.

®opmyamnpoBaTh TeopeMy Buera, a Taxxke 0OpaTHYIO -
TEOpEMY, IPUMEHATH 3TH TEOPEMBI JUJISl PELLICHUS
3aa4y.PemiaTh TeKCTOBBIE 3a]a4H AJIT€OpanyecKuM
CHOCOOOM:
MEPEXO0IUTHOTCIOBECHON(HOPMYITHPOBKIY CIIOBUS3aIaUH
KanreOpanyecKoNMOIeTUITy TEMCOCTABICHUSTYPABHEHHUS;
pelaTh COCTaBJIEHHOE YPaBHEHHUE;
MHTEPHPETUPOBATHPE3YJIbTAT.
3HAKOMHUTBCACUCTOPH eI pa3BUTUAAITEOPBI
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Y paBHEHUSIMHEPABEHCTBA.
CucrteMbl ypaBHEHUN

13

JInnenHOeypaBHEHNE
C IBYMs
MIEPEMEHHBIMH, €TO
rpaduk, mpuMepbl
peLIeHUs ypaBHEHUN
B LIEJIBIX YHCIIAX.
PemennecucremaByx
JMHEWHBIXYPaBHEHUN
C IBYMsI

Pacno3HaBaTbIMHEHHBICYPABHEHUSACABYMAIEPEMEH
HBIMH.
CrpouTtbrpadMKUINHEHHBIXYPABHEHUI,BTOMYHUCIIEHCIIO
b3yd UH(POBHBIE pecypChl.
PasimuarbapanienbHblEUIIEPECEKAIOIIUECITIPSIMBIE 110
UX YpaBHEHUSM.

PemarbcucTeMbIIBY XJIMHEMHBIXYPABHEHUMCABYMS
NEPEMEHHBIMH MOJICTAHOBKOM U CJI0KEHUEM.
PemarbnpocTelimnecucTeMbl, BKOTOPBIXOIHO
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nepemeHHbMu. 1 [pu
MEpBbI PELICHUS
CUCTEMHEIIMHENHBIX
ypaBHEHUH

c

JIBYMSITIEPEMEHH
BIMU.

['padmyeckas
WHTEPIIPETaLINS
YpaBHEHUS

Cc

JBYMSIIEPEMEHH
BIMU
VMCHCTEMJIMHENHBIX
YpaBHECHUU Cc
JIBYMSIIEPEMEHHBIM
178
PemennerexkcToBbIX
3a7a4 C TOMOIIBIO
CHUCTEM ypaBHEHUU

M3yPaBHECHUWHESBIISICTCSUIMHENHBIM.
[MpuBoauThrpapuuecCKyIOUHTEPIPETALUI0 PEIICHUS
YPaBHEHHUSICABYMSIIEPEMEHHBIMUMCUCTEMYPABHEHUN €
JIBYMSI IIEPEMEHHBIMM.
PemarprexcToBble3aaunanreOpaniecKuMcrocooom
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YpaBHeHussnHepaBeHcTBa. H 12 YucnospieHEpaBEHC D®opMyJIHPOBATH CBOMCTBA YHCIOBBIX HEPABEHCTB,
€paBEHCTBA TBAaUHUXCBOWCTBA. WJUTIOCTPUPOBATBUXHAKOOPIMHATHOUIIPSIMOM, IOKA3BIBATHAIITE
HepaBeHncTtBocogHOWm | Opanvecku.
€PEMEHHOM. IIpuMeHATHCBOMCTBAHEPABEHCTBBXOACpeLIeHH s 13a1a4u. Peiar

JIuHeiHbIEHEPABEHCTB | b JIMHEMHbBIE HEPABEHCTBA C OJHOW NIEPEMEHHOM, N300paXkaTh
aCOJTHOM TIEPEeMEHHOW | peLICHUE HEPABEHCTBA HA YMCIOBOM MPAMOMU.

U UX PEIICHUE. PemaTbcucTeMbUTHHEHHBIXHEPABEHCTB,M300paxaTh
CucreMbl pelIeHrne CUCTEMBI HEPABEHCTB HAa YMCIIOBOU IPAMOU

66




depepanpHaspadbouasporpamma/MaremaTrka. S—9xiaccoi(6a30BbITYPOBEHB )

JIMHEWHBIXHEPABEHCTB
C OJJHOW MEPEMEHHOMN
Y UX pPELICHHUE.
N3o0paxkeHuepeliieH
USJIMHEUHOT O
HEPABEHCTBA U UX
CHUCTEMHAYHCIJIOBOMII
psAMOu

OyHk1uu. OCHOBHBI
ETIOHATHS

[Tonsitue dhyHKIUU.
Oo6nacTronpeaesieHus
¥ MHO>KECTBO
3HaYeHUH PyHKINH.
CrniocoOb3aianus
byHKIMHA.

['padux dyHKIIHN.
CBolicTBa(yHKITHH,
UX 0TOOpaxeHue
Harpaguke

Hcnonb30BaThPyHKIHMOHATHHYIOTEPMHHOJIOTHIO U
CHMBOJIMKY.

BoruuciasaTs 3HaueHust QyHKIHI, 3aTaHHBIX
bopmynamMu(TIpUHEOOX0TUMOCTHUCTIONH30BATh
KaJIbKYJISITOP);COCTABIATHTAOIMUBI3HAYEHUI D YHK

1005158

Crtpoutb 1o To4kam rpagpuku

¢GyHKIM. OnMebIBATHCBOHCTBA(YHKIIMMHAOCHOBEE

e TpaduuecKoro MpeACTaBICHUSI.
Hcnonb30BaThPyHKIIMOHATHHYIOTEPMHHOJIOTHIO U
CHUMBOJIUKY.
HccaenoBarbnprumepbirpad@ukoB,0TpakaonuXpeaabHble
IIPOLIECCHI U SIBJICHUS.
IpuBoAMTHIPUMEPBITPOLECCOBUSABICHNANC3aIaHHBIMUCBOMC
TBAMHU.

HUcnoab3oBaTh KOMIBIOTEPHbIE
NMPOrPaMMBLITISITIOCTPOEHUATPAPUKOBPYHKITUI U
M3YYEHUS UX CBOWCTB
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OyHKnn. YUCnoBbI
e yHKIHMH

YUreHnennocTpoeHue
rpaduKoB QyHKIIHIA.
ITpumepsl
rpauKOBYHKIIHM,
OTPaKAIOIIHUXPEATBHBI
e npoueccol. ODyHKINY,
OTUCHIBAIOLTUETIPSIMY
10 U
00paTHYIOIPONOPIIMOH
aJIbHBIE3aBUCUMOCTH,
uXrpapuKu.
['padbuxdynkImm
y=x°

OyHKIU

y=xty=x’,

y=
; X,y=|x|;rpaduaeck
OEpEILICHUEYPABHEH
15051

HMCHCTEMYPAaBHEHUIN

HaxonutscnomomborpagukadyHKIMU3HAYCHUEOJHON 13
paccMaTpUBAEMBbIX BEJIMYUH 110 3HAYECHUIO JPYTOM.
BHeCn0KHBIXCITydassXBBIPAKATH(POPMYJI0H3aBHCUMOCTBMEK
1y BEJIUYMHAMHU.
OnucbIBATBXAPAKTEPU3MEHEHNSIOTHOMBEINYHHBI B
3aBUCHMOCTH OT U3MEHEHHUS APYTOM.
Pacno3HaBaThBUABIN3YYaeMbIX (DYHKITHIL.
IHoka3pIBaTbCXEMATHYECKHUITOIOKEHUEHAKOOPAUHATHON
IUIOCKOCTHU rpadukoB GyHKIMH BUIA: y=x7, y=xX,

=V =l

HUcnoab3oBath PyHKUMOHAJIBHO-TPadUYECKUE
NpeACTABJICHUA UIIPEIICHUANUCCIIEA0BAHNAYPABHEHUN U
CUCTEM YPaBHECHUM.
pumensaTeuH(pPOBBIEPECYPCHIIANIOCTPOCHUS

rpadukoB QyHKIHIA

[ToBTOpeHueno0o00IIeHNE

IToBTOpEHNEOCHOB
HBIXIIOHSITHH U
METOJIOB KypcoB 7
U 8 KJIacCOB,
00001IIcHNE3HAHU I

Bpi0upaTh, IpUMEHATH, OLEHUBATDH CIIOCO0BI CPABHECHUS

YK CEJI,BBIYUCIICHHUH, Pe00pa30BaHUIBRIPAKEHU N, pEIIICHUSTy pa
BHCHUU.
OcymecTBJIATHCAMOKOHTPOJIbBBITIONHACMbIX ICHCTBUN
HCaMONPOBEPKYPE3YIbTaTaBbIUUCICHU M, TPE0Opa30BaHUH,
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MOCTPOCHUH.

Pemiats 3aga4un U3 peajibHOM KU3HU,
NPUMEHATbMATEMAaTUUYECKUE3HAHUS TSI PEIICHUI3a]aun 31
PYTUXIIPEAMETOB.
PemaTbTrekcTOBBIE321a4N,CPABHUBATH, BLIOUPATH
CIoCOo0bI PEIICHUA 3a/1a4u

OBILIEE
KOJIMYECTBOYACOBIIO
[TPOTPAMME

102
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9 KITACC
HaumenoBanuepasnena  |[KommuecTtso OcHoBHOE OCHOBHBIEBUBIIEATETLHOCTHOOYYAIOIIUXCSI
(Temnl) Kypca 4acoB coepKaHUE
Uuciia 1 BBIYUCIICHHUS. 9 PannonansHbleuncIa, Pa3BuBaTh npeacraBjeHusi 0 yuciIax: OT MHOXKECTBA
JlefiCTBUTEIbHBIEYHCIIA VUPPALMOHAIIBHBIEUMCIT | HATypPaJbHBIXUMCEIIOMHOXKECTBAACHCTBUTENbHBIXUUCEN. O3H

a, KOHEYHbBIE
1 OCCKOHCUYHBIC
JIECATUYHBIC
npo6u.MHOXKECTBO
JIEMCTBUTEIIBHBIX
YHCEN;
JIEUCTBUATENbHBICUHCIIA
KaKOECKOHEUHBIEECST
WYHBIC TpOOH.
B3aumHoOHO3HAYHOE
COOTBETCTBHE
MEXTYMHOXECTBOM
JNEHCTBUTENLHBIXYNCEN
1 MHO’KECTBOM TOYEK
KOOPAMHATHOMIIPAMOMN

CpaBHeHUEICHCTBUTEIIBH
BIX
qrcen,apuhMeTHIeCKIe

AKOMHUTBHCS C BO3MOKHOCTBIO IIPEACTABICHUS
JIEUCTBUTEILHOIO YHCJIa KaK OECKOHEUHOU JIECATUYHOM
JTpoOU, MPUMEHSITh JCCATUYHbBIC TPUOIMKCHUS
palMOHATBHBIX U UPPALMOHATBHBIX YUCEIL.
HN300paxkaThaeliCTBUTEIHHBICUNCIIATOUKAMH KOOPAUHATHOM
IIPSMO.

3anuceIBaTh,CPABHUBATHUYINIOPSIA0YMBATH
JICVCTBUTEILHBICUHCIIA.

BbInoJHATH, COYETast YCTHBHIE U TMCbMEHHBIC
MprUeMbl,apu(pMeTHYeCKUEeIeHCTBUACPALNNOHATLHBIMUYUCIIA
MH;HAXOAUTh 3HAYCHUS CTEIICHEH C LEJIBIMU IMOKA3ATEISAMU
VKOPHEN; BBIYM CJIATh3HaYCHUAYMCIIOBBIXBbIpakeHU. I10
JIYYUTh MPEACTABJCHHE O 3HAUMMOCTH JICHCTBUTEIbHBIX
YUCeN B PAKTUYECKON JAEATEIbHOCTUYECIIOBEKA.
AHaJIM3UPOBATH U [1€J1aTh BBIBOJAbI O TOYHOCTH
NPUOIMKEHUS ISHCTBUTEILHOT OUHCIIAIIpUPEICHUH3a1ay.
OKpyIJIATH JCHCTBUTEIIBHBIE YUCIIA, BHINOJHATH
NPUKHUIAKYPE3YJIbTaTABBIYUCIICHUHN,0lIEHKY3HAUYCHU
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TIEUCTBUS
CJIECTBUTEIILHBIMU
YUCIIAMH.
[TpubmmxeHHOC3HAY
C€HHUEBEIINYUHBI, TOUH
OCTh MPUOIKECHHUS.
OkpyrieHue yucen.
IIpuknakanoneHkapes
YJIBTATOB BBIYUCIICHUI

YU CJIOBBIXBBIPAKEHUIA.
3HAKOMHMTBHCACHCTOPHUEPA3BUTUSIMATEMATUKI

Y paBHEHUAMHEPABEHCTBA.
YpaBHEHMUS C
OJHOMIIEPEMEHHOU

14

JInHelHoeypaBHEHUE.
Pemenue
YPaBHEHUI,CBOIAIINX
cs

K

nuHeHbIM. KBagpaTHo
eypaBHeHue. Penienue

OcBanBartb,3aI0OMMHATbUIIPUMEHATbIPaduIecKue
METO/bI PY PEIICHUH YPAaBHECHUM, HEPABEHCTB U
VXCHUCTEM.

Pacno3naBars 11enbie U JpoOHbIE

ypaBHeHus. PemiaTs JTUHelHbIe M KBaAPaTHbIE
YPaBHEHMUS,

ypaBHEHUS,CBOASAIINECIKHUM, TPOCTEHIIIIEIPOOHO-

YpPaBHEHUH, paLMOHaIbHbIE YPABHEHHS.

CBOIALLIAXCSA IIpensaraTbBO3MOXKHBIECTIOCOOBIPEIIICHUSTEKCTOBBIX
KKBaJIPATHBIM. 3a7a4, 00Cy:K1aTh X U PelIaTh TEKCTOBBIE 3a/1a4n
bukBaapaTHbie Pa3HBIMHU CITOCOOAMHU.

YpaBHEHUS. 3HAKOMHUTBHCACUCTOPHUEIPA3BUTUAMATEMATUKA
IIpumepripereHus

YPaBHEHUUTPETHEU

WYE€TBEPTONUCTENIEHEN
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pa3iIoKEHUEMH
aMHOXXHTEJIH.
PemenunenpoGHo-
paroHaIbHBIX
YPaBHEHUM.

Pemenue TekcTOBBIX
3a1adanreOpandeckum
METOJIOM

Y paBHEHUSIMHEPABEHCTBA.
CucrteMbl ypaBHEHUN

14

YpaBHeHUE C IBYMS
ePEMEHHBIMUHUETOT
paduk.

Cucrema 1Byx
JIMHEWHBIXYPABHECHUM
C AByMs
NIEPEMEHHBIMU U €€
peuieHue. Pemenne
CUCTEM JBYX
YPaBHEHHUM, OJTHO
M3KOTOPBIXJIMHENHOE,
a apyroe —
BTOPOMCTETIEHH.
['padmueckas
MHTEPIPETALHSICUCT
€MBIypaBHEHHN
CIByMSIIIEPEMEHHBIMHU.
Pemenne TekcTOBBIX

OcBauBaTbUNPUMEHSATHIIPUECMBIPEIIICHUSICUCTEMBI IBYX
JIMHENHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMU
HCHUCTEMBIJIBYXYPaBHEHHI,BKOTOPBIXOJHOYPABHEHUE HE
SIBJISICTCS IMHEUHBIM.

Hcnoan3oBath GyHKIIMOHATHHO-TpAPUIECKUE
[peICTaBIICHUS IS pellleHU TUN CCIeJ0BAHUSTYPABHEHUN U
CUCTEM.

AHAJIU3UPOBATH TEKCTHI 32/1a4, peliaTh UX
anreOpanyeckuM CIiocoOOM: MepexoauTh OT CJIOBECHOU
(bhopMYIIMPOBKIYCIOBHUA3aJaUHKAIITCOPANIECKONMOIETH
MyTEM COCTABJICHUS] CUCTEMbI YPaBHEHMUIA;
PemaTbCOCTABICHHYIO CUCTEMY YPaBHEHUMH;
UHTEPNPEeTUPOBATLPE3YIIbTAT.

3HAKOMUTBCACUCTOPHUE Pa3BUTUSIMATEMATUKH
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3ajavyanreOpanyecKum
CrocoooM

Y paBHEHUSIMHEPABEHCTBA. 16 YucnoBbleHEpaBeHCTB | UHMTaTh, 3alIUCHIBATH, IOHUMATD,

HepaseHnctBa AUMXCBOMCTBA. HHTEPNPEeTUPOBATHLHEPABEHCTBA; UCIIOIb30BATECUMBOJINKY U
JIunelinbie TEPMHUHOJIOTHIO. BBINOTHATHIIPE0Opa30BaHUSHEPABEHCTB, HC
HEpaBEHCTBA M0JIb30BaThJIs1 IPe00OpPa30BaHUsI CBOMCTBA YHCIOBBIX
COOHOMIIEPEMEHHOW U | HEPaBEHCTB.
UX PELICHUE. Pacno3HaBaTbiIMHEHHbICHKBaApaTHBIEHEpaBeHCTRA. Pemna
CucreMbUTMHENHBIX Th JJUHEWHBIE HEPABEHCTBA, CUCTEMBI JIUHEUHBIX
HEPABEHCTBCOIHOMN HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
MIEPEMEHHON U KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX;
UXPEIICHHE. 00CyKIaThIIOJyYECHHbBIE PEILICHHUS.
KBanpartHsieHepaBeHe | M300paskaThbpelIEHHEHEPAaBEHCTBAUCUCTEMBIHEPABEHCTB Ha
TBaUUXPEILICHHUE. YUCJIOBOM NPSIMOM, 3alIUCBIBATH PEIICHUE C
['paduueckas IIOMOILIOCUMBOJIOB.
MHTepnpeTanusHepaBe | PemarbKBaIpaTHBICHEPABEHCTBA,UCIIOIB3Ys
HCTBUCUCTEM rpaduyeckue npeacTaBICHHUS.
HEPABEHCTB C OcBauBaTbUNIPUMEHATHHEPABECHCTBAIIPUPEILICHUN
IBYMSNEPEMEHHBIMU Pa3JINYHBIX 33]1a4, B TOM YUCJIE MPAKTUKO-

OPUEHTUPOBAHHBIX
DyHKIMN 16 KBanpatnunasyHki PacniozHaBaTh BUIBI H3y4acMbIX

us,eerpadux
ucBoiicta.llapabomna,
KOOPAMHATHIBEPIITUHBI
napabosbl, OCh

(GYHKIMI; MILTIOCTPHPOBATh CXeMATHYECKH,
00BACHATHPACIIOI0KEHUEHAKOOPAMHATHOUIIIIOCKOCTUT padu
KOB

k
Gyuxunit Buna:y=kx,y=kx+b,y= ,y=x2, —

<
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CUMMETPUMIAPAbObLL. | y=x°, y=\/ X,y=]x|B3aBUCUMOCTH OT 3HAYCHUI
I'paduku pyHKIMIL: K02(pPUIIMEHTOB; OMUCHIBATH UX CBOWMCTRA.
yv=kx, Pacno3naBaTbKkBagpaTHUIHYIO(YHKITUIOIIOPOPMYIIC.
yv=kx+b, IIpuBOAUTHNPUMEPBIKBAAPATUIHBIX3aBUCIMOCTEH
y=k, B U3peaTbHOMKU3HU,DU3UKUA,[EOMETPHH.
X BoisiBassiTb000011aTEOCOOEHHOCTUTpad KA
=, KBaApaTU4HON QyHKIHUy=ax>+bx+c.
y=x, CTpoutbuu3zodpakarbcxeMaTuueckurpaguxu
y=\/x,_ KB&I[Iz)aTI/I‘{I;IBIX(byHKL[Hﬁ,Sa,Z[aHHBIX(bOpMYJIaMI/IBI/IIIa
J=|x] y=ax* y=ax*+q.y=a(x+p)*y=ax*+bx+c.
AHAJIN3UPOBATHUIIPUMEHATHCBONHCTBAN3YUYEHHBIX
GYHKIUUUISTUXTIOCTPOCHUS,BTOMYHU CIIECITOMOIIIBIO
M (POBBIXPECYPCOB
HucioBbie 15 [Tonsitne OcBanBaTh U IPUMEHATH UHJICKCHBIE
MOCJIeIOBATEILHOCTH YUCIOBOMIOCIEI0BAT 0003HAYEHHS,CTPOUThPEUYEeBbIEBbICKA3bIBAHUSICHUCIIOINH3
€JIbHOCTH. 3a/laHue OBaHUEM TEPMHUHOJIOTUH, CBSI3aHHOM C
MOCJIE/I0BATEIbHOCTH MOHSATUEMIIOCIIEIOBATEILHOCTH.
PEKYpPPEHTHOM AHaau3upoBaTh GOpMYIly 1-TO YICHA
dbopmyoi MOCJIeI0BATEIbHOCTUHUIIUPEKYPPEHTHYIOPOPMYITY
uhopmynoiin- UBBIYMCJISATHYICHBINIOCIIEI0BATEIbHOCTEM, 33/ TaHHBIX
rO4ICHA. TUMH POPMYJIAMH.
Apudmernyeckas YcTraHaBJIMBATH 3aKOHOMEPHOCTDH B TIOCTPOCHUH
UreoMeTpudecKas MOCJIe1I0BATEIbHOCTH,ECIUBBINMCAHBINIEPBBIEHECKOIBKO €€
MIPOTPECCUM. YJICHOB.
dopMmybin- Pacno3naBaTbapupMeTHIECKYIOUTEOMETPUIECKYIO
rowieHaapupmMeTuye MIPOTPECCUU MPHU PA3HBIX CIIOCOOAX 3aaHUS.
CKOM
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U TEOMETPUYECKON
[IPOIPECCUN,CYMMBI
IIEPBBIX 71 YIICHOB.

Pemarp 3a7a4u ¢ UCNIONb30BaHUEM (DOPMYJI 7-TO UJIEHA
apuPMEeTHIECKONUTeOMETPUIECKONTPOrpeCcCUii,CyMMBI
IIEPBBIX 71 YICHOB.

N3o0pakeHneusieHOB HN300paxaTbuICHBINIOCIEI0BATEIbHOCTUTOUKAMU

apudmernyeckoi Ha KOOPJIMHATHOU IUIOCKOCTH.

Y TEOMETPUYECKOMN PaccmaTpuBaThbnipuMepbINPONEcCOBUSIBICHU N3

MPOTPECCUINTOUKAMU peanbHOMKU3HU, WJUTIOCTPUPYIOIINEU3MEHEHUE

Ha Bapu(METUYECKOUITPOTrPECCUU,BIEOMETPUUECKON

KOOPAMHATHOMIUIOCK IPOrpeccum;u300pakaTbCOOTBETCTBYIOLINE3aBUCUMOCTUTPA(D

OCTH. WYECKHU.

JInHeHbIN Pemath 3aga4u, CBSI3aHHBIC C YUMCIOBBIMHU

MAKCIOHEHINAIIbHBIN IIOCJIEIOBATENBHOCTSMM, B TOM YHUCJIE 3a/1a4U U3 PEaTbHOU

pOCT. YKU3HH C UCTIOJIb30BaHUEM LIU(PPOBBIX TEXHOJIOTHIA

CI10’KHBICITPOLICHTHI (97€KTPOHHBIXTAOIUL, T papUUECKOrOKAJIbKYIATOpauT.11.). Pe
IIATh 33/1a4M HA CJIIOKHBIE POLEHTHI, B TOM YHCIIE 3a/1a41
U3 pealibHOU MPAKTUKH (C UCTIOIb30BAHUEMKAILKYJISITOPA).
3HAKOMHUTBHCACUCTOPHUEITPA3BUTUAMATEMATUKA

[ToBTOpEHME,000011ICHIE, 18 YucnanBbIYUCIEHUS OnepupoBathb NOHATUSIMH: MHOXKECTBO, IOJMHOMXECTBO,
CHUCTEMAaTU3ALMA 3HAHUN (3amuce, oTepalMHaIMHOKECTBAMU; MCI0JIb30BAThI papUIeCcKOe

CpaBHEHHUE,ICUCTBUS IPEICTaBIIEHUE MHOXKECTB JJI ONUCAHUS PEATbHBIX

CACUCTBUTEIBHBIMU IIPOLIECCOB U SIBJIEHUM, IPU PELIEHUU 3a]a4 U3 APYTHUX

YucJIaMu, YUCIOBas y4€OHBIX MPEAMETOB.

npsimMasi; AKTYyaJM3upOBaTh TEPMUHOJIOTHIO 1 OCHOBHbIE

IIPOLECHTBI,0THOLIEH
v, IPONOPLIVH;

HeﬁCTBl/Iﬂ,CBHSaHHbIeC‘II/ICJIaMI/IZHaTypaHBHoqu/ICJIO,
IMPOCTOC U COCTABHOC YMCJIa, ACTIMMOCTb HATYPAJIbHBIX
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OKpYTJICHUE,
pUOJIKEHNE,0IICHKA
;pEIICHHE TEKCTOBBIX
3a1a9apru(PMETHIECKU
M CIIOCOOOM)

YU CEJL,IIPU3HAKUICIIUMOCTH, LIEJIOCUHCII0,MOLYJIBUHCIIA,
OOBIKHOBEHHAS U JIeCATUYHAs JPOOH, CTAaHAAPTHBIN BUA
yucia, apupMeTUIeCKU KBaIpaTHbIA KOPEHb.
BoINOJIHATHACHCTBUSA,CPABHUBATHUYIOPSAI0YNBATHYNCIA,
MIPEJCTABIIATH YUCIIAa HA KOOPIUHATHOU MPSIMOM, OKPYIJIATH
YUCJIa; BHINOJIHATH NPUKUAKY M OLEHKYPE3YJIbTaTa
BBIYNCIICHUM.
PemarbrexcroBble3agaunapupmeTnieckumcrnocooom. P
eLIATHIPAKTHYECKUE3a1a91,COEPKAITUETTPOLICHTHI,

JIOJIU, YaCTH, BBIPAKAIOIINE 3aBUCUMOCTH: CKOPOCTD —
BpEeMsI—pacCTOsSHUE,[[eHa—KOIHMYECTBO—CTOUMOCTh, 00beM
PaboThI—BPEMSI—TIPOU3BOIUTEIBHOCTD TPY/IA.
Pa30upaTbpeanbHbIe)KU3HEHHBIECUTYALINY,(DOPMYJINPOBATH
VX Ha I3bIKE MAaTEMAaTHUKH,

HAXOAMTBHPEIUICHUE, IPUMEHAIMAaTEMaTHYECKAanIapaT, HHTe
PHPETUPOBATH PE3YJIbTAT

Anrebpandeckue
BBIPKEHUS
(mpeoOpa3zoBaHue
areOpanvecKux
BBIPAYKCHU,
JOITyCTUMBbIE
3HAYCHMUS])

OnepupoBatb NOHATUSIMH: CTEIICHb C IEJIBIM
noka3zaTesemM,apuPpMeTHUEeCKUNKBAAPAaTHBIMKOPEHD,
MHOTO4JIEH, ajarebpanyeckas 1poOb, TOKIECTBO.
BBINOJIHATH OCHOBHBIE 1eHCTBUSA: BBIIIOJIHITH PACUETHI
o ¢hopmyiiam, MpeoOpa3oBhIBATH 1IENbIE, TPOOHO-
palOHANIbHBIC BHIPAXKEHUS U BRIPAKECHUS C KOPHSIMH,
peaTn30BbIBATHPA3I0KEHUEMHOTOWICHAHAMHOKHUTEIH, B
TOM YHCIIE C UCTIONb30BaHNEM (HOpMYIT pa3HOCTH
KBaJpaToOB U KBaApaTa CyMMBbI U pa3HOCTH; HAXOAUTh
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JIOITY CTUMBIE3HAYE€HUSATIEPEMEHHBIX IS APOOHO-
PAalMOHAIIBHBIX BBIPAKEHUMN, KOPHEU.
MopaeanpoBaTbCrOMOIIbIO(GOPMYJIpEAIbHBIENPOLIECCH U
SIBJICHUS

OyHKIMU
(moctpoeHue,cBONCTBA
W3YYEHHBIX D YHKIUN;T
paduyeckoepenieHe
YPaBHEHUU U
HUXCHUCTEM)

OnepupoBaTbnOHATHUAMM: PYHKIUSA, TpadUK(DYHKIIMH, HYJIH
(GYHKIINH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA, TPOMEXKYTKH
BO3pacTaHusi, yObIBaHUs, HANOOJIbIIIEE
WHAUMEHbIIIee3HAYCHUSI(PYHKITHH.
AHAJIN3UPOBATH,CPABHUBATH,00CYKIaTHCBOICTBA
GyHKUUNA, CTPOUTH UX TpadUKu.
OnepupoBaTbNOHATUSIMU:TIPIMASTIPONTIOPIIUNOHATIEHOCTb,
oOpaTHast IPOMOPIIMOHATILHOCTh, IMHEWHAsS (PYHKITHUS,
KBajipaTuyHas GyHKIHs, mapadosa, rurnepoora.
Hcnoan3oBarh rpapukm JJ11 ONPEIECICHUS CBOMCTB,
IIPOLIECCOBU3aBUCUMOCTEN, NIAPEIEHUA3A1aun3 IPYTUX
y4eOHBIX MPEIMETOB U peaJbHOMN )KU3HU; MOAEJIMPOBATH
CIIOMOIIBIOTPa(UKOBPEATLHBIEIIPOIIECCHINSBICHMS.
BoipaxkaTb(opMy1aMH3aBHCUMOCTUMEK Ty BETMUMHAMU

OBLIEE KOJIMYECTBO
HYACOBIIOITIPOT' PAMME
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OEJEPAJIBHAAPABOYASAIIPOI'PAMMAYYEBHOI'OKYPCA
«T'EOMETPUSA»BT-IKIIACCAX

NOACHUTEJIBHASA3SAIINCKA

I'eomeTpus Kak OOUH W3 OCHOBHBIX Pa3ENIOB IIKOJIbHON MaTeMAaTHUKH, UMEOIINMA
CBOCHIIENBI000ECTIEYNTHI3YyUEHNECBONCTBIPA3MEPOBOUTYP,NXOTHOIIICHUN W B3aHMMHOE
pacCIoOOKEHUE, OIMUPAETCS Ha JOTWYECKYHO, JI0Ka3aTelIbHYI JIMHHIO. [leHHOCTh
U3YYEHUS] T€OMETPUH HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs 3aKJIIOYAETCS B TOM,
YTO OOy4YaroIMiCs Y4YUTCA TMPOBOAHUTH JOKa3aTeJIbHBIE PACCYXIACHHUS, CTPOUTH
JIOTUYECKHUE YMO3aKIIFOUEHUS, JIOKa3bIBaTh WCTUHHBIC
YTBEPKIAECHUAUCTPOUTHKOHTPIPUMEPBIKIIOKHBIM, IPOBOIUTHPACCY K ACHUS
«OT  TPOTHBHOTO», OTJIMYaTh CBOWCTBA OT  TMPHU3HAKOB, (OPMYIUPOBATH
00paTHBICYTBEPKICHUSI.

[{enpron3y4eHUAr€OMETPUHSIBIIETCANCIIONb30BAHUEECEKAKMHCTPYMEHTAIIPUPEILICH
MYMKaKMaTEMaTUUECKUX, TAKUIIPAKTUYECKUX3a/1a4,BCTPEUAIOIINXCSI B PEAIbHOW KU3HHU.
OOyuaromuiics T0KEH HAYYUTHCS ONMPENEeNsiTh TEOMETPUUYECKYI0 (PUTYPY, OMUCHIBATH
CJIOBAMHM YEpPTEXK WM PUCYHOK, HAWUTH IUIOLIAJb 3€MEJIBHOI0 Yy4YacTKa, PacCuUTaTh
HEOOXOIMMYIO JITMHY OMTOBOJOKOHHOTO Kabels Wiu TpedyeMmble pa3Mephl rapaxa s
apromoOusisi. [lpu pemiennu 3agauy NpakTUYECKOTO XapaKTepa OO0ydaroIMHCs YYUTCS
CTPOUTh MATEMATHUYECKUE MOJIETU PEANbHBIX KW3HEHHBIX CHUTyallud, ITPOBOJUTH
BBIYUCJICHUS U OIICHUBATH MOJTYUYCHHBIA pe3yJIbTar.

BaxxHO momuepkuBaTh CBSI3M T€OMETPUHM C JIPYTMUMU Y4E€OHBIMU MpeIMETaMH,
MOTUBHPOBATh UCIOJb30BaTh OMNPEACIICHUS TE€OMETPUYECKUX (UTYp U TOHSITHH,
JIEMOHCTPUPOBATH MPUMEHEHHUE MOJYUYEHHBIX YMEHUN B (DU3MKE U TEXHUKE. DTU CBS3H
HanOoJeespKoBUIHbIBTEMax «BeKkTopb»,« TpUroHoMeTpu4eCcKuecOOTHOLIEHUS Y,
«Metoakoopaunam»u«Teopemalludaropay.

VYuebnniii kypc «l'eomeTpus» BKIIOYACT CIEAYIONIME OCHOBHBIC pPa3feiibl
conepxanusi:«l eomeTpuueckueUrypbluuXcBOUCTBaY, «MI3MepeHHEereoMeTpUYECKUX
BEJINUMHY», «/lekapTOBBl KOOpAMHATBI Ha IUIOCKOCTW», «Bekropsy, «/IBrmkeHus
iockoctny, «IIpeodpazoBanus mog00us».

OO61ieeuncaouacoB,PeKOMEH0BAHHBIX IJIIU3yYCHUSTYYUeOHOTOKYpCca
«I"eomeTpusin,—2044daca:B7knacce—68uacoB(2uacaBHenento),B8kinacce— 68 wyacoB (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).

COAEP KAHUEOBYYEHUAT
KJIACC

Hauansnsienonstusireomerpun. Touka,psmMas,0Tpe30K,1y4. Y rost. Bubryrios.
BeprukaneHble M cMexHble yIubl. buccekrpuca yria. JlomaHas, MHOTOYIOJIbHUK.
[TapannenbHOCTh M NEPIEHANKYJIAPHOCTD MPSAMBIX.
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Cummetpuunbie (urypbl. OCHOBHBIE CBOMCTBa OCeBOM cuMMmeTpuu. lIpumepbl
CUMMETPHH B OKPYKAIOIIEM MUPE.

OCHOBHBIE ITOCTPOEHUS C IOMOIIBIO HUPKYJISA U JIMHEHKHU. TpeyroapHuK. BeicoTa,
MeuaHa, OUCCEeKTpHca, UX CBOMCTBA.

PaBHOOEpEeHHBINPABHOCTOPOHHUNTPEYT0JIbHUKHU. HepaBeHCTBOTpEyroIbHUKA.

CoiicTBa M  TNpU3HAKKM  paBHOOEApPEHHOro  TpeyroibHuka. [Ipu3zHaku
PaBEHCTBATPEYTOJIBbHUKOB.

CBoiCTBaNNPU3HAKUIIAPATUIEIbHBIXIIPAMBIX. CYyMMayTIIOBTPEYT OJIbHUKA.
BHenmHueyrsITpeyroibHIKa.

[IpssmoyronibHblid ~ TpeyrodbHUK.  CBOMCTBO  MEOUaHbl  MPSIMOYTOJIBHOIO
TPEyroJIbHUKA, MPOBEICHHOM K THUIIOTEHy3€. lIpuM3Haku paBeHCTBA NPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB. [IpsSMOYTONIbHBINA TPEYTOJIBHUK C yTIIoM B 30°.

HepaBenctsa B reoMeTrpuu: HEPAaBEHCTBO TPEYTrOJIbHUKA, HEPABEHCTBO O
JUTHHEJIOMaHOM, Te0OpEeMao00IbIIIeMyTIIEn00IbIIecTOpOHETpeyroabHIKa. [ leprien iuKy s
PY HAKJIOHHAS.

I'eomeTpuueckoe mecTo To4YeK. buccekTpurca yria u cepeIrHHBIA NEPIIEHIANKYIIAP
K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

OKpy>KHOCTb M KpyT, XOpJla U AUAMETP, UX CBOWCTBAa. B3auMHOE pacrnosioxeHue
OKpyXKHOCTH M npsMou. KacatenpHas u cexkymas K OKpPYKHOCTH. OKpyXKHOCTb,
BIIMCaHHAas B yroj. BnucanHas u onvcaHHas OKPY>KHOCTH TPEYTOJIbHUKA.

8 KIIACC

Yerpipexyronpauku. Ilapamnenorpamm, €ro npu3Hakd W CBOWCTBA. YacTHbIE
clydaunapasaieaorpaMMoB(IpsIMOYTrOJIbHUK,pOMO,KBaApaT), UXIIPU3HAKUHCBOMCTBA.
Tpaneuusi, paBHOOOKas Tpanelus, €€ CBOMCTBA U Npu3HaKku. [IpsiMmoyronpHagTpanenus.

MeronynBoenuamenuansl. LlenrpansHascummerpust. Teopema®anecaureopemMa o
PONOPLUHUOHAIIBHBIX OTPE3KAX.

CpennuenuHuUTpeyrojapHuKanTpaneunu.LlenrpmaccTpeyroabHuKa.

[Tomobue TpeyroabHukoB, Kodhduuuent mnoxodus. I[IpusHakum mogO0US
TpeyroiabHUKOB. [I[pumeHeHue nogoous npyu peneHNH NPaKTUYECKUX 3a/1a4.

CpoiicTBa miomaae reomerpuueckux Guryp. @Dopmynbl A TUIOHIAAH
TpEeyrojibHUKa, MapajuienorpaMma, pomba u Tpaneuuu. OTHOILIEHHE TIUIOLIAJEH
0100HBIX GUTyYp.

Bpluncnenne — miom@aged  TPEYrOJAbHUKOB M MHOIOYIOJIBHUKOB — Ha
KJIeTyaTonoymare.

Teopema Iludaropa. IIpumenenue teopemsbl [ludaropa mnpu pemeHUU
IPAKTUYECKUX 3a]a4.

CuHyCc, KOCHHYC, TaHI€HC OCTpPOro yIjia MpsSMOYTIOJBbHOIO TPEYTOJIbHUKA.
OCHOBHOETPUTOHOMETPHUICCKOCTOXKASCTBO. T puroHoMeTpraecknePyHKunyrioss 30°,
45° n 60°.
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BrnimcaHHble M LEHTpaJNbHBIC YIJIBI, YTOJ MEXKIy KacaTeIbHOM M XOPIOH. YTJIbI
MEXKIYXOpJaMUUCEKYIIMMU. BIMcaHHbIE MO CAHHBIEYETHIPEXYTOJIbHUKHU. B3aumMHoOe
pacnoyioxkeHueABYXoKpyskHocTel. KacanneokpyxHoctein. O0nnekacareIbHbIeK  JIBYM
OKPY>KHOCTSIM.

9 KITACC

Cunyc, kocunyc, TanreHc yriaoB otT 0 mo 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. POPMYJIbI IPUBEACHUS.

Pemenne TtpeyrosbHukoB. Teopema KOCMHYCOB M T€OpeMa CUHYCOB. Pemienue
MIPAaKTHYECKUX 33/1a4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

ITpeo6pazoBanmenonoous.[10,100MecO0TBETCTBEHHBIXJIEMEHTOB.

Teopema 0 mpoOU3BENEHUN OTPE3KOB XOpI, TEOPEMBI O MPOU3BEICHHH OTPE3KOB
CEeKYIIIUX, TeOpeMa O KBaJIpaTe KacaTeIbHOM.

Bekrop, miuHa (MOJysib) BEKTOpa, COHAIMIPABICHHBIE BEKTOPHI, MPOTUBOIOIOKHO
HaIPaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpALUU
HaJT BEKTOpaMH. Pa3ioKeHHe BEKTOpa [0 JIByM HEKOJUIMHEAPHBIM BEKTOpPaM.
KoopaunateiBekTopa. CKalIsipHOECIPOU3BEICHUEBEKTOPOB, IPUMEHEHUEIST HAXOKICHUS
JUTVH U YTJIOB.

JlekapTOBBIKOOPAMHATHIHAIIIOCKOCTH. Y pABHEHUSTIPSIMONUOKPYKHOCTUB
KOOpDJIMHATAX, TEPECCUCHUE OKPYKHOCTEM U TMpsAMBIX. MeToa KOOpAWMHAT U
€rONpUMEHEHHE.

[IpaBunbHBIEMHOTOYTONBHUKU. JNTMHAOKpY)kHOCTU. [ panycHasupagnaHHasMepa
yTJia, BBIYMCIEHUE JITUH OyT OKpy)HOCTeH. [1nomanp kpyra, cekTopa, CerMeHTa.

JIBIDKEHUST TUIOCKOCTM M BHYTPEHHHE CcUMMETpuu (uryp (dJIeMeHTapHbIC
npeactasnenus). [lapannensHerii nepenoc. [loBopor.

HPEIMETHBIEPE3YJIBTATDI

[IpeameTHbIe pe3yJbTaThl OCBOCHUS MPOrpaMMbl Y4YEOHOro Kypca K KOHILY
o0yueHus B 7 Kjacce.

Pacnio3HaBaTh M3y4YeHHBIE T€OMETPUUYECKHE (UTYPBI, ONPEAENATh UX B3aUMHOE
pacnoioKeHne, n300paxaTbreOMEeTpUIECKUEPUTypbI, BEITOTHATHUEPTEKH
10y CJIOBHIO3aAauu. I3MepsThInHEeHBIEnyTJIOBbIEBETNYMHEL. PemaTe3anaun Ha
BBIYHUCJICHUE JUIMH OTPE3KOB U BEJIUYUH YTIIOB.

[IpoBOIUTEIPYOYIOOIEHKYTMHEHHBIXNYTIOBBIXBEINYUHITPEIMETOBBPEATILHON
AKHU3HU,Pa3MEPOBIPUPOIHBIXO0BEKTOB. Pa3mnuaTbpa3MepbldTUXOOBEKTOBIIO  MOPSAJIKY
BEJINYVHBI.

CTpouThUEpPTEKUKTEOMETPUIECKNM3ATAuaM.

ITonp30BaThCA NMPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BaTh MIPU3HAKUU
CBOMCTBa paBHOOEPEHHBIX TPEYTOJIbHUKOB IPU PELIEHUH 3a/1a4.
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IIpoBOAUTH JIOTUYECKHUE paccy X aeHus c UCIIOJIb30BaHUEM
r€OMETPUUECKUXTEOPEM.

[Tonp3oBaTbCcd  MOpU3HAKAMU  PABEHCTBA  MPSIMOYTOJBHBIX  TPEYTrOJIbLHUKOB,
CBOMCTBOMMEIUAHBI, IIPOBEICHHOMKIUIIOTEHY3ENPSAMOYTOJIbHOTOTPEYTOJIbHUKA, B
pPELICHUU TEOMETPUUECKHX 3a]1a4.

OnpenensaThnapaiieIbHOCTBIPSIMBIXCITIOMOIIBIOYTJIOB,KOTOPBICOOPA3yeT C HUMH
cekymas. OnpeaensaTs NapauieIbHOCTh NPSIMBIX C IIOMOIIBIO PABEHCTBA PACCTOSIHUN OT
TOYEK OJTHOU MPSIMOU 10 TOYEK APYTOM MPSAMOM.

PemaTtp3anaunnakiieryaToiOymare.

[TpoBOIUTEBBIYUCICHUSMHAXOTUTHYNCIIOBHIENOYKBEHHBIC3HAUCHUAYTJIOBB
FEOMETPUYECKUX 33Ja4aX C MCHOJIB30BAHUEM CYMMBI YTJIOB
TPEYTOJbHUKOBU MHOTI'OYTOJIbHHUKOB, CBOMCTB yIJIOB,  00pa30BaHHBIX
IpU  MEPECECUCHUU

JIByXMapauIeIbHBIXITPAMBIXCEKYILEH. PelIaThTpakTHUECKME3aJauNHAHAX 0K ICHH
eyrioB.Biagers MOHATUEM TIE€OMETPHUYECKOTO MECTATOYEK. YMerb
ONPENEIIATh

OUCCEKTPUCYYTIIAUCEePETMHHBINNIEPIICHIUKYIIPKOTPE3KYKAKT€OMETPUUECKUEMECTA
TOYEK.

@opMyIMpOBaTh ONPEACIICHUS OKPYKHOCTH M Kpyra, XOpAel U JAuaMerpa
OKPYXHOCTH,I10JIb30BaThCSIUXCBOMCTBAMU. Y METBIIPUMEHATHITUCBOWCTBA IIPU PELICHUU
3a/1a4.

BrnanersnonsiTieM ONMCaHHOMOKOJIOTPEYTOJIbHUKAOKPYKHOCTH,YMETHbHAXOUTHEE
ueHtp. Ilonb3oBaThcsi (akTaMu O TOM, YTO OHMCCEKTPHUCHI YIJIIOB TPEYroJIbHUKA
MEPECEKAIOTCS B OJHOM TOYKE, KO TOM,YTOCEPEINHHBIE MEPIEHIUKYISIPHI K CTOPOHAM
TPEYTrOJIbHUKA MEPECEKAIOTCS B OJTHOU TOUKE.

BrnagerenonsTueMkacaTeIbHOMKOKPYKHOCTH,I10JIb30BATHCATEOPEMON 0
MEPIIECHANKYJISIPHOCTH KacaTeJIbHOM U paanyca, MPOBEAEHHOIO K TOYKE KaCaHHUS.

ITonp30BaTbCAd MPOCTEUIIUMU T€OMETPUUYECKUMU HEPABEHCTBAMHU, IMOHUMATh HX
MPAKTUYECKUNA CMBICIL.

IIpoBOANTHEOCHOBHBIETEOMETPUYECKUENOCTPOCHUSCIIOMOIIBIOLIUPKYJISIU JTUHENKH.

[IpenMeTHble pe3yibTaThl OCBOCHHUS MpOrpaMMbl Y4yeOHOro Kypca K KOHILY
o0yueHus B 8 kiacce.

Pacnio3naBaTh OCHOBHBIE BHJIbl YETHIPEXYTOJLHUKOB, UX AJIEMEHTHI, MOJIb30BaTHC
UX CBOMCTBaMU IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

[IpuMeHsATbCBOWCTBATOUKUIIEPECEUEHUIMETUAHTPEYTOJIbHUKA(TIEHTpaMacc) B
pelIeHnu 3a1a4.

Brnaners monsTHEM cpeqHEW JIMHUU TPEYTroJibHUKAa M Tpareluuu, TPUMEHSTh HUX
CBOMCTBanpupenieHuureomerpuyecknxsanad.l lonpzoBarscsaiteopemoit®aneca u
TEOPEMOI O MPOMOPIHUOHATBLHBIX OTPE3KaX, MPUMEHSTh UX VISl PEUICHUS MPAKTUYECKUX
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[IpumensTh PU3HAKH noaoous TPEYTOJIbHUKOB B pElIeHUH
reoMeTpUYeCcKUX3aau.

[Tonp3oBaTecaTeOpeMoitl IudaropaispeneHUATCOMETPUISCKUXH  TTPAKTHYECKHUX
3anad. CTpOUTh MaTeMAaTHUYECKYI0 MOJIENb B MPAKTUYECKHUX 3a7adax, CaMOCTOSITEIbHO
MIPOBOJUTH YEPTEXK M HAXOAUTH COOTBETCTBYIOIINE JJTHHBI.

BraneThmoHATHAMUCHHYCA,KOCHUHYCAauTaHT€HCA0CTPOTOYTIIANPSIMOYTOJILHOTO
TpeyroyibHUKa. [ 10J1b30BaThCAITUMUTIOHA TUSMHU IS PEIICHUSITIPAKTHIECKUX3a1a4.

Boruucnars (pa3niuuHbIMUA crioco0amu) IUIONIAAb TPEYroJIbHUKA W IUIOIIAIU
MHOTOYTOJIBHBIX QUryp (MOJIBb3YsICh, T/I€ HEOOXOAUMO, KaNbKyJIsITOpoM). [IpuMeHsTh
MOJIYYCHHBIC YMEHUS B IPAKTUYECKUX 3a1adax.

BnangeTs MOHATHSIME BIMCAaHHOTO U IIEHTPAIBLHOTO YTJIa, UCIOJIB30BATH TEOPEMBIO
BIIMCAHHBIXYTJIAX,yTJaX MEXIy XOpAaMH(CEKYIIMMU)UYTIEe MEXAYy KacaTellbHOW U
XOPJIO# MPH PEIICHUN TEOMETPUIECKUX 3a]1a4.

BrnageTs mMOHATHEM ONMHMCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHITh CBOWCTBA
OTMCAaHHOTO YETHIPEXyTOIbHUKA MIPU PEIICHNN 3a]1a4.

[IpuMeHSAThIIOTyYeHHBIC3HAHUTHATPAKTHKE —CTPOUTHMATEMATHUYECKHUEMOICTTH
U133 1a9peaTbHOMKIU3HUUTIPOBOIUTHCOOTBETCTBYIOIITUEBBIYMCIICHUS ¢ MPUMEHEHUEM
1010011 M TPUTOHOMETPHUH (TIOTB3YACH, I7I€ HEOOXOIUMO,KAIBKYJIISITOPOM).

[IpeameTHble pE3yJbTAaThl OCBOEHUS MPOrpaMMbl Y4YE€OHOrO Kypca K KOHILY
oOyueHus B 9 kiacce.

3HaTh TPUTOHOMETPUYECKHE (DYHKLUU OCTPHIX YIJIOB, HAXOJAUTH C UX MOMOUIbIO
pa3IMYHbIE AJIEMEHTBI IPSIMOYIOJBHOIO TPEYrOJbHUKA («PELIEHHUE NPSIMOYTOJbHBIX
TPEYroJIbHUKOBY ). HaxoIUTh(CIIOMOIIBIOKATIBKYJIATOPA) UTUHBIMYTIIBI JJ1sI HETAOJIUYHBIX
3HAYCHUMU.

[Tonb30BaTbes  (opMysnaMu TPHUBEIECHUS M OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM LISt HaXOXKIEHUs COOTHOIIICHH MEXIY
TPUTOHOMETPUYECKUMHUBEINYNHAMHU.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHMHYCOB IS HAaxOXJEHHUS pa3IMYHBIX
3JIEMEHTOB TPEYTrOJbHUKA («PEIICHHE TPEYTOJIbHUKOBY), IPUMEHITh UX MPHU PEUICHUU
reOMETPUYECKUX 3aay.

Bnagers moHsTHsMH mpeoOpa3oBaHUS MOA00HMS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono6HbIX Guryp. Ilonb3oBaThCcsi cBOWCTBAMHU MOAOOUS MPOU3BOJBHBIX (UTYpP, YMETh
BBIUUCIISTHATMHBINHAXOAUTHYJIBIY10100HBIX PUTYp. [ [puMeHAThCBOKCTBAIIO100MS
BIIPAKTUYECKHUX3a1adax. Y METbIIPUBOAUTHIIPUMEPHITIONOOHBIX(DUTYp B  OKpY’KaIoLIEM
MUpE.

[Tonb30BaTbCd TEOpEMaMHM O MPOU3BEACHUM OTPE3KOB XOpJ, O IPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.
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[Tonb30BaThCsl BEKTOpaMH, MOHUMATh WX F€OMETPUUYECKUI U (PU3NUECKUl CMBICI,
OPUMEHATh MX B PELIEHUU T'€OMETPUUECKUX U (u3nueckux 3anad. I[IpumeHsTsH
CKIIIPHOE NPOU3BEIECHUE BEKTOPOB ISl HAXO0KICHHUS UIMH U YIJIOB.

ITonp30BaThCA METOAOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHSTh €r0 B PEUICHUU
r€OMETPUYECKUX U NMPAKTUYECKUX 3a7a4.

BiiageTs NOHATHAMH NPABUIBHOIO MHOTOYT'OJIBHHMKA, JUIMHBI OKPY’KHOCTH, JUIMHBI
YT OKPY>KHOCTH M PaJuaHHOM Mephbl yIJIa, YMETh BBIYUCIIATH IUIOIAAL KPyTra U €ro
yactel. [I[puMeHATh Moy4YeHHbIE YMEHUS B IPAKTUYECKHUX 3a7a4ax.

Haxonutbocu(MIHLEeHTpbl ) CUMMETPUUPUTY P, TIPUMEHSTHABMKECHUSAIUIOCKOCTH B
IPOCTENIINX CITyYasiX.

I IpUMEHATHIIONYYEHHBIE3HAHUSHAIIPAKTUKE —CTPOUTBMATEMATHYECKUEMOIETIN
JUIS13a1a9peaIbHOKA3HUUATIPOBOAUTECOOTBETCTBYIOIIIMEBBIUNCICHUSI C ITPUMEHEHUEM
nofo0us M  TPUTOHOMETPUYECKUX (PYHKIMM  (MONb3ysiCh, TA€ HEOOXOIUMO,
KaJIbKYJISITOPOM).
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TEMATUYECKOEIINTAHUPOBAHUE

7 KIIACC
HanmenoBanuepazgena [KonudecTtBo OcHoBHOE OCHOBHBICBUIBIICATEILHOCTHOOYYAOIITUXCS
(Temsl) Kypca 4acoB COACPIKAHUE
[IpocrenmereomeTpu4eck 14 [Ipocreimue DopMyJIMPOBATH OCHOBHBIC TOHATUSA U
neurypsin ©X CBOMCTBA. F€OMETPUYECKUE onpeaeneHus. Pacnmo3HaBaTh U3y4eHHbIE TEOMETPUUECKUE
H3mepenue OOBEKTHI. burypsl,onpeneasiTbuXB3auMHOEPACIIOI0KECHUE, BHITIOJIHAT
FEOMETPUYECKUX BEJIUYNH MHOroyronbHUuK, BUYEPTEXK 10 YCIOBUIO 3aJaUU.
JIOMaHasl. IIpoBOAMTHIIPOCTEUIIMETTOCTPOECHHUACTIOMOIIBIOLIUPKYJIIS U

CMexHbBIE U

JINHEUKMU.

BEPTHKAIBHBICYTITHI. N3mepaThIMHEHTHBICUYTIIOBBICBETUIMHBITEOMETPUUECKHUX U
Pabora MPAKTUYECKUX OOBEKTOB.
CIPOCTEUIITUMU OnpeneasiTb«HATIa3»pa3MepPbIPEATbHBIX00bEKTOB, POBO/
YepTEIKAMH. UTh TpyOyIO OIICHKY UX Pa3MEpOB.
N3mepennenuuerinpix | PemaTbh3agaurMHABBIYMCICHUESTMHOTPE3KOBUBETMUUHYTIIOB
Y YTJIOBBIX BEJIMYNH,
BBIYKCIICHUEOTPE3KOB | PemaTbh3agaunHaB3auMHOEPACIIONOKEHUE T€OMETPUIECCKUX
U yTJIOB buryp.
IIpoBoauTHKIACCUDUKANUIOYTIIOB, BBIYUCJASITHIINHEH
HBIC U YTJIOBBIC BEJIMUMHBI, IPOBOAMTHLHEOOXOIUMBIC
JI0Ka3aTeNbHbBIE PACCYKICHHUSL.
3HAKOMHTBHCACUCTOPHEIPA3BUTHATCOMETPUH
TpeyronsHUKH 22 [TonsitTueopaBHBIXTpeY | Pacmo3HaBaThIIAPBIPABHBIXTPEYTOJIHLHIKOBHATOTOBBIX
TOJIbHUKAX yepTekax (¢ ykazaHUEM IPU3HAKOB).
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n
NCPBUYHBICTIPEAC
TaBJICHUA

opaBHbIXurypax. Tpu

IIPU3HAKAPABEHCTBA
TPEYTOJIbBHUKOB.
[Ipu3Haku

paBeHCTBA
MPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB.CBO
HCTBOMEINAHBINIPS
MOYTOJIBHOTO
TPEYTOJbHUKA,
IIPOBEJCHHOU

K

runotenyse.PaBHo
OelpeHHBICHPABHO
CTOPOHHHUETPEYTO
JIbHUKH.
[Ipu3HaKuucBOMCTBAP
aBHOOEIPEHHOTO
TPEYTOJIbHUKA.
Hepasencrtra
BI€OMETPHH.
[IpstMOyTOJIBHBIATPEY
TOJIBHUKCYTJIOM B

30w

BoIiBoauTHCIIEICTBUSA(PABEHCTBCOOTBETCTBYIOIITUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJILHUKOB.

DopMyJIMPOBATH ONPEICIICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, IPSMOYTOJILHOT0, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETOTPEYTOJIbHUKOB; 0MCCEKTPUCHI, BBICOTHI,
MEJIMaHbl TPEYTOJIbHUKA; CEPEIMHHOTO NEPIECHINKYISpa
OTpe3Ka; IEPUMETPA TPEYTOJIbHHUKA.

@ opMyTHPOBATHCBONCTBAUTIPU3HAKUPABHOOCIPECHHOTOTPE
YTOJIbHUKA.

CTpouThYepTE KU, PelIaTh3aa4UCIIOMOIIBI0 HAXO0XKICHUS
PaBHBIX TPEYTOJIbHUKOB.
IIpuMeHATBIPU3HAKUPABEHCTBANPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB B 33/1a4ax.
Hcnoab3oBaTbiiudpoBeIepeCypChHAISIMCCIET0BAHUICBOIC
TB U3y4aeMbIX QUryp.
3HAKOMHMTBHCACUCTOPHUEPA3BUTUATCOMETPUN
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[TapajutenbHbIE IPSMBIE,
CyMMAayTIJIOBTPEYTOJIbHUKA

14

[TapannensHblEIpsMBIE
,JaxcBoiictBa. Hakpect
JIeXkKaIMe,COOTBETCTBE
HHBIE

Y OJTHOCTOPOHHUE
YTJIb1,00pa30BaHHbIE
npu
IEPECECYEHNUNTIAPATLT
EJIbHBIXITPSAMBIX
CEKYILEH).

ITpu3snak
napajieIbHOCTUIIPSIM
BIX UEpe3
PaBEHCTBOPACCTOSHUM
OT TOYEK OJHOMU
MPSIMOU 10
BTOPOUIIPSIMOM.
Cymma
YIJIOBTPEYTOJIb
HUKa.BHemHue
YIJIBITPEYTOJIb

HUKa

D@ opMyIHPOBATHIIOHATHEIAPAIUICTbHBIXITPAMBIX, HAXOAUT
b [IPAKTUYECKUE ITPUMEPHI.
H3yuaTbCcBOIICTBaYTIOB,00pa30BaHHBIXIPUTIEPECEUCHUH
NapaJlJIeNbHBIX IPSIMBIX CEKYLICH.

IIpoBoauTh 10Ka3aTEJbCTBA 1APATUIEIBHOCTH
JBYXIPAMBIXCIIOMOLIBIOYTJIOB,00pa30BaHHBIXITPUIIEPECEUEHN
Y OTUX IPSIMBIX TPETHEU MPSIMOM.
BbI4ncJIsITbCYyMMYYTJIOBTPEYTOJIbHUKAUMHOI OyTOJIbHHKA.
HaxoauTbuncioBbleMOyKBEHHbIC3HAUCHHUSYTIIOB
Br€OMETPHUUYECKHNX3a/1a4aXCUCII0JIB30BAHUEMTEOPEM O
CyMME yIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHHUKA.
3HAKOMMTBHCACHCTOPHUEHPA3BUTUATEOMETPUN
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OxkpyxxHocThUKpYT.I'eome
TPUUYECKHUE TOCTPOCHUS

14

OKpy>XHOCTb,X0pAa
U TUaMeTp
UXCBOMCTBA.
Kacarenbnas
KOKPY>KHOCTH.
OKpy>KHOCTb,

@opmMyTHPOBATHONPEAETICHUS OKPYKHOCTH,XOPBI,
JUaMeTpa U KacaTeJIbHOW K OKPY>KHOCTH.
H3yuyaTbuxcBoOiiCTBa, IPU3HAKH,
crpoutbueprexu.UceienoBarb, B TOM YUCIIE HCIIOJIB3YH
nMdpoBbIe pecypchbl: OKPYKHOCTh, BIMCAHHYIO B YTOJI;
LEHTP OKPY>KHOCTHU,BIIMCAHHOWBYTOJI;pPABEHCTBOOTPE3KOB
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BIIMCAHHASIBYTOJI.
ITonsarue o
I'MT,npumenenue

B

3asmavax.bucce
KTpHUcaucepe.
VHHBIN
MEPIICHIUKY ISP
KaKT€OMETPUUYECKHUE
MECTa TOYEK.
OKpY>KHOCTb,OIH
CaHHasIOKOJIOTPE
YTOJIbHHKA.
OKpy>KHOCTb,
BIMCAHHAs
BTPEYTOJIbHUK.
IIpocrenmue
3a/1a4u
HarnoCTPOCHHUE

KACaTeJIbHBIX.

HUcnoab3oBatb Metoa I MT nist qokazarenbcTBa TEOPEMO
nepeceyeHnt OMCCEKTPUC YTIIOB TPEYToOJbHUKA U
CEpPEIMHHBIXNIEPIICHINKYIIIPOBKCTOPOHAMTPEYTOJIbHUKA C
nomombio ['MT.

OBJageBaTh NOHATHUSIMH BIIVCAHHOU M OITMCAHHOU
OKPY>KHOCTENUTPEYTOJIbHUKA, HAXOAU THIIEHTPBIITUXOKPYKHO
CTEMN.

PemiaTbOCHOBHBIC321a4UM  HANMOCTPOEHHUE: YIJIa,PaBHOTO
JAHHOMY ;CEPEIMHHOTOIIEPIIEH IUKYIAPATAHHOTOOTPE3KA;
IPSAMOM, TPOXOJALIEN YEPE3 JAHHYIO TOUKY

U TIEPIICHIUKYJIIPHON TaHHOM TIPSIMOIA; OUCCEKTPUCHI
JAHHOTOYTJ1a;TPEYTrOJIbHUKOBIIOPA3IUYHBIMAJIEMEHTAM. S HAK
OMUTHCS C UCTOPHUEN Pa3sBUTUS TE€OMETPUU

[ToBTOpEeHME,000011IEHNE
3HAaHUU

IToBTOpEHUE
noboO1ieHne
OCHOBHBIXITOHSITHU
1 METOJIOB Kypca
‘7Kkacca

Pemarb3agaunHanoBTOPEHUE, UIITIOCTPUPYIOIIUECBSI3U
MEXy pa3IUYHBIMHU YacTSIMU Kypca

OBLLEE
KOJIMYECTBOYACOBIIO
[TPOTPAMME

68
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JUHUATPEYTOIbHUKA. T
panenus,eecpe s

8 KNIACC
HaumenoBanuepaznena | Konugectso OcHoBHOE OCHOBHBIEBUBIIEATETLHOCTHOOYYAOIIUXCS
(Temnl) Kypca 4acoB COZEepIKaAHUE

UeThIpeXyroJIbHUKA 12 [Tapamnenorpamm,ero | M300paskars M HAXOAUTH HA YEPTEKAX
NIPU3HAKUHCBOMCTBA. YETHIPEXYTOJIbHUKH PAa3HBIX BUJOB U UX
YacrtHbie 371eMEHTHL. POPMYJIMPOBATH ONpeIeICHUS:
CIy4JauIapasuiesiorpa | IHapajuiesorpamma,
MMOB psIMOYTOJIbHUKA,pOMOa,KBaJipaTa, Tpaneinuu,paBHOOOKOM
(MpSAMOYTOJIBHUK,POM | Tpamneluu, NpSMOyTroJIbHOU Tpaneiuu.
0, KBaJpar), ux Jloka3pIBaTh M HCNOJIb30BATH MPH PELICHUH
IPU3HAKMUCBOMCTBA. T | 3aa4INpU3HAKU U CBOMCTBA: MapaJLIeIOrpaMma,
panenus. MPSMOYTOJIbHUKA,poMOa,KBaipaTa, Tpanennu,paBHOOOKOM
PaBHoGoKas Tpaneuuu, NpssMOyroJIbHOW Tparemnuu.
UIIPSIMOYTOJIbHAS IIpuMeHATHMETOAYIBOCHUSIMEINAHBITPEYTOIbHNKA. U
Tpanenuu. CIO0JIBL30BATHIM(POBBIEPECYPCHIIISICCIICIOBAHNUS
Meroayasoenus CBOMCTB M3y4aeMbIX QUTyp.
MEIUAHBI. 3HAKOMUTBHCACUCTOPUEI PA3BUTUATCOMETPUM
LlenTpanbHas
CUMMETpPHUS

Teopema®anecanteopema o 15 Teopema®aneca IIpoBOAMTHNOCTPOCHUACITOMOIIBIOLUPKYJIISIUINHEUKH C

MPONOPLHHUOHAIBHBIX U TeOpemMa UCIoIb30BaHue Teopembl Dasieca U TeOpeMbI

OTpe3Kax, OTPOIOPIIMOHATBHBIX | OMPONOPLMOHAIBHBIXOTPE3KAX,CTPOUTHUCTBEPTHINM

10/I00HBIETPEYTOJIbHUKA OTpE3Kax. IPOIOPLIMOHAIIBHBIN OTPE30K.
Cpennsis IIpoBoauTH 10KA3aTEJIBLCTBO TOTO, YTO MEIUAHbI

TpeerHBHI/IKaHepGCGKamTCHBOHHOﬁTOQKe,I/IHaXOIlI/lTBCBHSB

COCHTPOMMACC, HAXOAUTBOTHOIICHUEC,BKOTOPOM
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JVHUSL. MEINaHBIAEAATCATOYKOUNXIIEPECCUEHUSI.
[TponoprimoHanbHbIC HaxoanTbnoqo0HbIETPEYTOJIHUKUHATOTOBBIXUEPTEKAX C
OTPE3KHU. yKa3aHHUEM COOTBETCTBYIOIIUX MPU3HAKOB MOA00MS.
LenTpmacc PemaTb3agaunmHanoio00HbIETPEYT OIbHUKHACIIOMOIIIBIO
BTPEYTOJIbHUKE. CaMOCTOSITEIILHOTO MOCTPOEHUS YEPTEHKEN U HAXOKACHUS
[TonoOHbIE MOJ00HBIX TPEYTOJIbHUKOB.
TPEYTrOJIbHUKU. T IIpoBoaAUTHLA0KA3ATENbCTBACUCIIONH30BAHUEM ITPU3HAKOB
pu noao0usl.
pU3HAKANoA00 Jloka3bIBaTBTpUIIPU3HAKANION0OUATpEeyroasHUKOB. [IpuMme
ust HATH MOJYYCHHbIC 3HAHUS TIPU PEIICHUU T€OMETPUUECKUX
TPEYTOJIbHUKOB. U TIPAKTUYECKUX 3a]1a4.
[Ipumenenue 3HAKOMHMTBHCACHUCTOPUEIPA3BUTUATCOMETPUU
no100usl
IIPU PEIICHUU
MpaKTUYECKUX3a1a4
[Inomans. Haxoxaenue 14 CBoiicTBamIonaaen OBJageBaTbllePBUYHBIMHUIIPEACTABIEHUSIMHO000IIIEH
TJI0IAJIeH TPEYTrOJbHUKOB F€OMETPUUYECKUX Teopuu 1uiomaau (Mepsl), GpopMyJMpoOBATH CBONCTBA
U MHOTOYTOJIbHBIX (UTYP. buryp. IJIOIIA/IH, BBISICHSITh UX HArJISIHBINA CMBICII.
[1nomaaunogo6HbIXpUryp DopMy B BoiBoauThhopMyIBIILIONIAIUIaApATIEIOTpaMMa,
(01160105 TpEyTroJbHUKA, Tpaneuuu u3 (GopMyJibl IO
TPEYTOJIbHHKA, IpsIMOYTOJIbHUKA (KBapaTta).
napasuieJorpaMma, BoiBoauTh (OpMYIIBI TJIOMIAINA BBITYKJIOTO
Tpaneiuu. YEeThIPEXyTroJibHUKauepe3AnaroHanuuyroiMexrynumu. Hax
Brruucnenuennoia OIMTHILIOMAUDUTYp,n300paKEeHHBIXHAKIIETYATONU Oymare,
JNENCIOKHBIXPUTYP. HCIO0JIb30BaTh pa30ueHue GUrypol Ha 4acTU

HAOCTPAUBAHUC.
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[Mnomanuduryp Pa30upaTrbnpuMepbInCIOIb30BAHUSBCIIOMOTaTEILHOMN
HakjeT4aTobymare. IJIOIIA/IN JIJIsl PEUICHUS T€OMETPUUYECKUX 3aay.
IInomanu Haxoautsmionaaunoao0HbIXpuUryp.
o00HBIXUTYP. BbI4ucaATBILIONA U Pa3TUIYHBIXMHOTOYTONTBHBIX hUryp. Pe
3anaun IATh 32244 Ha TUIOIIA/Ib C MPAKTUYECKUMCOICPKAHUEM
CIIPAKTHYECKHUMC
OJIEpKAHUEM.
Pemenune3amau
CIIOMOIIBIOMETOIABCIT
OMOTraTeJIbHON
TJI0IIA A
Teopemalludaropa 10 Teopemalludaropa, Joxka3zbiBaTbTeOopeMylludaropa,ucnosib3oBaTbee B
WHayajaa TPUTOHOMETPUHU ee MPpUMEHEHHUE. MPAKTUYECKUX BBIYUCIICHUSX.
Ornpenenenue DopMyTHPOBATHOINPEACTICHUATPUTOHOMETPUUECKUX
TPUTOHOMETPUUECKUX | (PYHKIMHOCTPOroyria,mpoBepPSITbUXKOPPEKTHOCTD.
GyHKIUH OCTPOro BBIBOAUTHTPUTOHOMETPUUYECKUECOOTHOLLIEHUS B
YTIAnpsIMOYT'OJIBHOIO | TIPSIMOYTOJIBLHOM TPEYTOJbHUKE.
TPEYTOJIbHUKA, HccesienoBaTbCOOTHOLICHUSIMEK Y CTOPOHAMU
TPUTOHOMETPUYECKUE | BIPAMOYTOJIbHBIXTPEYTroJibHUKAXC yriiamu45°u45°; 30° u
COOTHOIICHUS 60°.
BIIPSIMOYTOJILHOM Hcnoab3oBath (OpMYyIibl IPUBEICHUS U OCHOBHOE
TPEYTOJIbHUKE. TPUTOHOMETPUUECKOE TOKJIECTBO JIJIsI HAXOXKACHUS
OcHoBHOE COOTHOIICHUNMEXK Ty TPUTOHOMETPUIECKUMUDYHKITUSIMHU
TPUTOHOMETPUUECKOE | Pa3IUYHBIX OCTPBIX YTIIOB.
TOX]I€CTBO IIpuMeHATBHIIOTYYEHHBIE3HAHUSANYMEHUSTIPUPEILIEHU T

MPaKTUYECKUX 3a]1a4.
3HAKOMUTBHCACUCTOPUEIPAZBUTUATCOMETPUU
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YTIIbI B OKPY’KHOCTH.
BrucanHbsienonucanHbIeY
€ThIPEXYTOJIbHUKH.
KacarenbHble
KOKpy>kHOcTH.KacaHneok
PyKHOCTEN

13

Bnucannsie
WIIEHTPAaJIbHbIC
YIJIbI,
YTOJIMEXKTY
KacaTeJIbHON
U XOPIOM.
YrabIMex Ty
XOpJlaMu
HCEKYUIMMHU.
Bnucannusien
ONMCaHHBIE

YCTBIPCXYI'OJIbHUKH, 1

X TIPU3HAKHU
U CBOMCTBA.

HpI/IMeHeHI/IGC)TI/IXCBO

WCTB
npu

pEIIeHUUTe€OMET
PUYECKHX 3a]1a4.

Bzaumuoe

PacmoIOKEHUEABYX
OKPY>KHOCTEH,0011]
M€ KacaTelbHBIC.

Kacanne
OKPYKHOCTEHN

DopMyJINPOBATHOCHOBHBICOTIPEICIICHNU S, CBA3aHHbBIC

C yriaMu B Kpyre (BOUCAHHBIN yTOJ, IIEHTPaTbHBII
yroi).HaxoauThBIHCaHHBICYTIIBI, OMUPAIOIITUECIHAOIHY Y
I'y,BBIYMCJIATH YTJIbI C IOMOIIBIO TEOPEMBI O BIIMCAHHBIX
yrjiax, TEOPEMbI O BIIMCAHHOM YEThIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIBLHOM YTJIE.

HccaenoBath, B TOM YHCIIE C TOMOIIBIO ITU(PPOBBIX
PECYpCOB,BIIMCAHHBICMONTUCAHHBICYETHIPEXYTOJIbHUKH, BbIB
OIUTh UX CBOMCTBA U MTPU3HAKHU.
HNcnonb30BaTh3TUCBONCTBAUNPU3HAKUITPUPEIICHUM3A1a4
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[ToBTOpEHHME,00001ICHIE 4 [ToBTOpEeHNEOCHOBHBI | Pemarb3agadyMHANOBTOPEHUE, IILTIOCTPUPYIOIIHECBI3H
3HAHUN XIIOHATUHAHA METOLOB MEXTy pa3IMIHBIMU YaCTIMHU Kypca
KypCOB
7 1 8 KIaccoB,
000011IeHNEe3HaHNH
OBHLIEE KOJIMYECTBO 68
YACOBIIOITPOI'PAMME
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9 KITACC
HaumenoBanuepasnena | KomnuecTtso OcHoBHOE OCHOBHBIEBUABIIEATETLHOCTHOOYYAOIIUXCS
(Templ) Kypca 4acoB COZIEpIKAHUE

Tpuronomerpus. TeopeMbl 16 Ornpenenenue D opMyTHPOBATHONIPEAETEHUATPUTOHOMETPUUECKUX

KOCHHYCOB M CUHYCOB. TPUTOHOMETPUUECKUX(} | (HYHKITUH TYyIbIX U MPSIMBIX yTJIOB.

PenieHneTpeyroibHUKOB YHKIUAYTI0BOTO M 10 | BBIBOAMTHTEOPEMYKOCHHYCOBHTEOPEMYCHHYCOB (C
180 . paarycoM OMMCAaHHOM OKPY>KHOCTH).
@opMynbIIpUBEACHUS. | BBIBOANTH(OPMYIbIIISABBIYMCICHUSIIIOMALCH
TeopeMakoCHHYCOB,TE€O| € UCMOJb30BAHHEM TeOpeM TpUroHoMeTpum (hopmya
peMa CHHYCOB. IO IUTPEYTOJIbHUKAYEPE3IBECTOPOHBINYTOJIMEK Ty HUMH,
Petenue dopMya MmiIomaan YeThIPEXYToJIbHUKA Yepe3 €ro IUuaroHalu
TPEYTOJIbHUKOB. U yTOJ MEXIY HUMHU).
[TpakTrueckoe PemiaTbTpeyronbHUKH.
pUMEHEHNE PematbrpakTuiueckue3agayu,CBOASIINECS
JTIOKa3aHHBIXTEOPEM KHAXO0XJAECHUIOPA3INYHbBIX3JIEMEHTOBTPEYTOJIbHUKA

[IpeoOpazoBannenoao0us. 10 [TonsTne OcBauBaTh NOHSATHE NIPEOOPAZOBAHMUS

Metpuueckue onpeoOpa3oBaHUM nono6us. UccnenoBaTbOTHOIICHUEIMHEHHBIX2JIEMEHTOB(D

COOTHOILICHUS noaoous. UTYp TIpH PeoOpa30oBaHUM MO00MS.

BOKPYKHOCTH CoOOTBETCTBEHHBIEAT HaxoauTbnpumMepbInogo0usIBOKPYKaIOIIEH AeHCTBUTENBHOCT
€MEHTHINIOIOOHBIXDHU | .
ryp. BbIBOAMTHMETPUYECKUECOOTHOIEHUSIMEK Y OTPE3KAMHU
Teopema XOp/I, CEKYIIUX U KacaTeIbHbIX C UCTIOJb30BAHUEM
ONPOU3BEICHUHN BIUCAHHBIX YTJIOB U MOJOOHBIX TPEYTOJIbHUKOB.
OTPE3KOB Pematbreomerpuieckue3agaunnzagaquuu3peanbHON KU3HU C

XOpJI,TeopemMa

HCIIOJIb30BaHHECM HOI[O6HI>IX TPCYT'OJIBHUKOB
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O IMMPpONU3BCIACHUN
OTPC3KOB CCKYIIHUX,

TEOpeMaoKBaJpareKaca
TEJIbHOM.
[Ipumenenne
B PELICHUH
FEOMETPUYECKHUX
3a1a4y
Bexropsl 12 OrnpeneneHneBeKTop HMcnoib30BaTbBEKTOPHIKAKHAIIPABICHHBIEOTPE3KU, HCCIIE10
OB,CJIOKEHUE U BaTh I'€OMETPUYECKUN (IIEPEMEILICHHE)
BBIYUTAHUEBEKTOPOB nu3nIeCcKuii(CuIa)CMbICIBIBEKTOPOB.
,YMHOXXEHUEBEKTOpA 3HaTh onpeesIeHusi CyMMbI U pa3HOCTH BEKTOPOB,
Ha YUCJIO. YMHOXEHHsI BEKTOPA HA YUCJIO,
PusznuecKuin HCCJIeI0BATBI€OMETPUYECKUINN(PU3NUECKUICMBICIBIITUXOIIE

Y TEOMETPUYECKHN
CMBICJI BEKTOPOB.
Paznoxxenunesexkropa
o
JBYMHEKOJJIMHEAPH
BIM BEKTOPAM.
Koopannatel
BEKTOpa.
CkansipHoe
IIPOU3BEICHUEBE
KTOPOB, €0

panuii. Pemath reoMmeTpruueckue 3a1auu ¢
HCTIO0JIb30BaHUEMBEKTOPOB.
Packi1aabIBaTbBEKTOPIIOIBYMHEKOUTMHEAPHBIMBEKT

opam.
Hcnonb30BaThCKAISIPHOCTIPOU3BEICHUEBEKTOPOB, BLIBOAUT
b €70 OCHOBHBIE CBOMCTBA.
BuruucasiTbcyMMy,pa3HOCTBUCKAIIPHOCTIPOU3BEICHNE
BEKTOPOB B KOOpJAMHATAX.
IIpuMeHATBHCKATAPHOCTTPON3BEICHUEITHAX 0K ICHHS

JUTUH U YTJIOB
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IPUMEHEHNE
JUISTHAX 07K ICHUS
JUTVH U YTJIOB.
Pemenunesanau
CIIOMOILBIOBEKTOPOB.
[IprMeHeHneBEKTOPOB
JUISL pELLICHUS
3a1auPU3UKU

JlexkapTOBBIKOOPIMHATHI JlekapTOBBIKOOpPIH OcBanBaTHIOHATHEIIPSIMOYTOJIBHONCUCTEMBI

Ha IJIOCKOCTHU HATBITOYEK Ha KOOPJAHWHAT, I€KaPTOBBIX KOOPJIAUHAT TOUYKH.
IJIOCKOCTH. BbIBOAUTHYpPABHEHUETIPAMONUOKPYKHOCTH.
YpaBHEHUENPAMO. Br1aeas TbIIOHBIMKBAIPATJITHAX 0K ICHUSLICHTPA U
VYpaBHeHue paguyca OKpY>KHOCTH I10 €€ YPAaBHEHUIO.
OKPY’KHOCTH. PemaTp3agauymHaHax 0K ICHUETOYEK
KoopaunateiTouek [IEPECEUCHUANPAMBIXUOKPYKHOCTEUCTIOMOIIBIOMETOIAKOOP /T
NIEPECEUCHHUS VHAT.
OKPY>KHOCTH Hcnonb30BaThCBONCTBAYTIOBOTOKOA (D pHUIIMEHTATIPSIMOM
UIIPSIMOM. IIPY PELICHUH 3a/a4, JUIsl OPEACIICHUs

Meton koopauHAT
npu

PCHIICHUUTCOMETPHUYIC
CKHUX3aJda4,IIpaKTHUICC

KHAX3a1a4

PaCIIOIO0KEHUATIPAMOM.

IIpuMeHATh KOOPAMHATHI IPU PELICHUU

r€OMETPUYECKUX U NTPAKTUYECKUX 3a/1ad,
JUISITOCTPOCHUSAMATEMAaTHYECKUXMOIETIEN

peanbHbIX 3a7a4 («METOJ KOOPIUHATY).
IMoab30BaTHCAIAIOCTPOCHUSUUCCIICOBAHNUN ITU(POBBIMU
pecypcaMu.

3HAKOMUTBHCACUCTOPUEIPAZBUTUATCOMETPUHI
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[IpaBusibHBIE
MHOT'OYTOJIbHUKH. /|
JTMHAOKPYKHOCTH U
MJI0IA/1b KpyTa.

[IpaBusibHBIE

MHOTOYTOJIbHUKH.
Yucno =. Jlnnna
OKPY>KHOCTH,IYTH

®OopMyIHPOBaAThH ONPECICHUE MPABUIBHBIX
MHOTOYTOJIbHUKOB, HAXOAUTH UX

sneMeHTh. I10/1b30BaTh CANOHITUEMITTUHBIOKPYKHOCTH,BBE
JICHHBIM C ITOMOIIbIO TPABMIIBHBIX MHOTOYTOJIbHUKOB,

Brruncnenuemioniaaei OKPY>KHOCTH. ONnpenesiTbYNCIIO &, JUINHY AYTH U PATUAHHYIO MEPY
Pagnannasmepay yria.
ra. IIpoBoauTHNEPEXOAOTPAIUAHHOMMEDPBIYTIIA K
[Tnomans xkpyra, rpajyCHON U HA00OPOT.
CEKTOpa,CerMeHTa OnpeaeasiTbIUIOMAIBKPYTA.
BoiBoauTh(popmy.ibI(BrpaaycHONUpaTUaHHONMEPE) IS
JUITMH AYT, TUIOIIA/IE CEKTOPOB U CETMEHTOB.
Bouruncasiteuionaanduryp,BKIF0YAIOITAXAIEMEHThI
OKPY>KHOCTH (KpyTa).
HaxoauThsIuiomaans3agadyaxpealbHOMKU3HU
JIBI>KEHUSTIIIOCKOCTH [ToustueonBuxenuuii| PazdouparbnpumMepsl, UIUTIOCTPUPYIOIIUECTIOHITUSIBU

OCKOCTH.
[TapannenbHbline
penoc,moBopoTlIp
VMEHEHUE
MpUPELIICHUU3a1a4

KEHUSL.
DopMyJIHPOBATHONPEACICHUSNIAPAIIIEILHOTOIIEPEHOCA,
II0BOPOTA U OCEBOM CUMMETPUH.

BbIBOAUTBUXCBOKWCTBA, HAXOAMTHHEOIBUKHBIETOUK

u.

HaxoauThleHTPINOCUCUMMETPUUTPOCTERINX PUTY

p.

IIpumeHsThIapaIeIbHBIMIIEPEHOCUCUMMETPUIO

IIPU PELUICHUU T€OMETPUUECKUX 3a]1a4
(pa3oupatbrpumepsl).
HNcenonb30BaThIsIOCTPOCHUSIUUCCIEIOBAHU I

U (pPOBBIE PECypPCh
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[ToBTOpEeHue,0000111eHNE,
cucTeMaTH3alus 3HaHUI

[ToBTOpEHNEOCHOB
HBIXIIOHATHH U
METOJIOB KypCOB

7-9
KJ1aCCOB,0000IIeHA

e

1 CHCTEMaTH3aIUs
3HaHuu.[Ipocreiimue

reoMeTpruueckueury | TOYKHM M NPAMON; JUIMHA, PACCTOSIHUE, BEJIMYMHA yTJIa,

PBI U UX IJIOIA /b, IEPUMETD.

cBoiicTtBa.M3mepenne | Mcmoub3oBaTh (pOPMYJIbI: IEpUMETPA U IUIOLIAINA
r€OMETPUYECKUX MHOT'OYT'OJIBHUKOB,IJIMHBIOKPY>KHOCTUHUILIOIIAIUKPYTA,
BEJINYMH. o0bema MpsIMOYTOJILHOTO Mapaljiesienumneaa.
TpeyrojibHUKH. OnepupoBaTbIOHATUAMM  IIPSIMOYTOJIBHASICUCTEMA
[TapamiensHble KOOPAMHAT, BEKTOP; HCIOJIb30BATH 3TU [OHATUSA
UTIEPIICHIUKYJISIPHBIE | JUIANPEICTABICHUAJaHHBIXUPEIICHUA3a a4, BTOMYHUCIIE U3
IpsIMBIE. JAPYruX y4eOHBIX MPEIMETOB.

OxkpyxHocteukpyr.l'eo| Pemars 3aa4M Ha TOBTOPEHUE OCHOBHBIX IIOHATHUH,
METPHYECKUEITOCTPOCH | WLIIOCTPALUIOCBA3EUMEK Y PA3IUYHBIMAYACTAMUKYpCa. BbIO
us. YIuibl HPaTh METO/ Ul PELICHUS 3a1a4H.

B OKPY>KHOCTH. Pemarb3agaunMm3noBCceIHEBHOKU3HU

Brniucannsien

OIMCAHHBIEO

KpPY>KHOCTH

MHOT'OYT'OJIbHUKOB.

[Ipsamas

MOKPY’KHOCTD.

OnepupoBaTbnOHATUAMM: PUTYpa, TOUKA,IPAMAS, YOI,
MHOTOYTOJIBHUK, PAaBHOOEIPEHHBIN U PABHOCTOPOHHUH
TPEYTOJIbHUKH, IPSIMOYTOJIbHBIN TPEyTOJIbHUK, MEIUAHA,
OuCceKTpHca U BbICOTa TPEYTroJdbHUKA, TapayieIorpamM,
pOMO, IPSAMOYTOJIBHUK, KBAaIpaT, TPANEUUs; OKPYKHOCTb,
KacaTesbHas; paBEHCTBO U No00ue Gpuryp,
TPEYTOJbHUKOB; NAPAJJIENBHOCTD U IEPIEHANKYIISIPHOCTD
MPSAMBIX, yTOJAMEKAYTPIMBIMU,CUMMETPUSOTHOCUTEIBHO
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UYeThIpexyroJIbHUKH.
Brniucannbsien
OMKCaHHbIC
YEThIPEXYTOJIbHUKHU.
Teopema ITudaropa
u
HayajaaTPUTOHOMETP
17078

Pemenue

00X TPEYTOJIbHUKOB.
[IpaBusibHBIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanus
TUIOCKOCTH.
JBmwxenns.Ilogooue.
Cummerpus.
[Imomane.
Boruncnenueronian
en.Ilnomann
n0100HBIX GUTYP.
JlexapToBbI
KOOPJMHATHIH
aIIOCKOCTH.
Bexkropsl
HAIJIOCKOCTH

OBILIEE
KOJIMYECTBOYACOBIIO

68
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[TPOTPAMME
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OEJIEPAJIBHAAPABOYASAIIPOI'PAMMAYUYEBHOT'OKYPCA
«BEPOATHOCTBUCTATUCTUKA»B7T-9KJIACCAX

NOACHUTEJIBHASA3SAIINCKA

B coBpemenHoM 1uppoBOM MHpE BEPOSITHOCTh W CTATUCTHUKA MPUOOPETAIOT BCE
OO0JIBITYI03HAYUMOCTh,KaKCTOUKU3PECHHISTIPAK THICCKUXTTPHITOKCHU N, TAKUUXPOJTH B
00pa3oBaHUM, HEOOXOJAMMOM KaXXJIOMYy 4YesIoBeKy. Bo3pacraeTr umcio npodeccuil,mpu
OBJIAJICHUA KOTOPHIMU Tpebyercs xopomas 0Oa3oBas TMOATOTOBKa B o00JiacTu
BEPOSITHOCTH W CTAaTHCTHKH, TaKas MOJTOTOBKA Ba)kKHA JIIS MPOJOHKCHHUS 00pa3oBaHuUs
U JIJIS YCIIEITHON PO eCCHOHATIBHON Kaphephl.

Kaxxp1il 4emoBeK MOCTOSTHHO MPUHUMAET PEIIeHUs] HA OCHOBE MMEIOIIUXCS YHETO
JTAHHBIX. A ISI000CHOBAaHHOTONPHHITUAPEIICHUSBY CIOBUSXHE0CTaTKAa WM  HW30BITKA
nHpopManuu HEOOXOAMMO B TOM YHCIIE XOPOIIO C(POPMHUPOBAHHOE BEPOSITHOCTHOE U
CTATUCTUYECKOC MBIIIICHHE.

NmeHHO mo3ToMy OCTpO BCTaja HEOOXOIUMOCTh CPOPMHUPOBATH Yy OOyHAIOIIUXCS
(GYHKIIMOHATBHYIO TPAMOTHOCTh, BKJIIOYAIONIYI0 B ce0si B KaueCTBE HEOThEMIIEMOM
COCTaBJISIIONIEH yMEHHE BOCHPHHHMATh M KPUTHYECKH aHAJIU3UPOBATH WHOOPMAIIHUIO,
MPEACTaBICHHYIO B Pa3IMUHBIX (hopMax, MTOHUMATh BEPOSITHOCTHBIM XapaKTep MHOTHX

peaTbHBIX MPOLIECCOB 151 3aBHCUMOCTEM, MIPOU3BOIUTH MPOCTEUIIINE
BEPOSTHOCTHBICPACUETHI.
3HaKOMCTBOBY4E€OHOMKYPCECOCHOBHBIMUTIPUHITUTIAMUCOOPA,aHATTN3 151

MPEICTABIICHUS JaHHBIX W3 PA3IUYHBIX c]ep Ku3HM O0OIecTBa W TOCyIapCcTBa
npuodmaeT oOyJarommxcss K OOIIECTBEHHBIM HHTepecaMm. l3ydeHne OCHOB
KOMOWHATOPUKHN pPa3BMBACT HABBIKM OpraHU3allud Iepedopa W ToJcCYeTa YHCIa
BapUAHTOB, B TOM YHCJIC B NPHUKIAJHBIX 3aJadyaX. 3HAKOMCTBO C OCHOBAaMH TEOPUHU
rpadoBco3aaeTMaTeMaTHIeCKUQyHIaMEHTAIIAPOPMUPOBAHUSIKOMITETCHITHIA
BOOJIaCTUMH(POPMATUKUHUITUDPOBBIXTEXHOIOTUN. [ [pUN3ydeHUNCTAaTUCTHKA U
BEPOSATHOCTH OOOTAIIAOTCS MPEACTABICHUS OOYJarOIIMXCS O COBPEMEHHOW KapTHHE
MHUpa U METOJaX €ro MCCIeI0BaHusA, (OPMUPYETCS MOHUMAHUE POJIM CTATHCTHKU Kak
UCTOYHUKA COIMAIBHO 3HAYMMOW WHGPOPMAIMK ¥  3aKJIQJBIBAIOTCS  OCHOBBI
BEPOSTHOCTHOTO MBIIIUICHUSI.

BcooTBeTcTBUHCIaHHBIMUTICTIIMUBCTPYKTYPETIPOTPAMMBIy4e0HOTOKYPCa
«BeposATHOCTh M CTATUCTHUKA»OCHOBHOTOOOIIET000pa30BaHMS BBIJCICHBI CIICITYIONTNE
coliepkaTenbHO-MeToandeckne JuHun: «lIpencraBineHne MOaHHBIX W OMHCATEIbHAS
CTaTUCTUKa», «BepoaTrHocTh», «DleMeHThl KoMOWHaTOpuku», «BBegenwe B
TeoputorpadoB.

Conepxanue nunun «lIperncraBieHre MaHHBIX W ONHCATENbHAs CTATUCTHUKA»
CITY>KUTOCHOBOUJIs1()OPMUPOBAHUSTHABLIKOBPAOOTHICHH(POPMAITHEH: OTYTCHUS
UUHTEPIPETAIMHITHPOPMAIINH, TPE/ICTABICHHONBTA0IMIIaX, HaIuarpaMMaxurpadukax,
ocOopa,npecTaBiIeHUsIMaHaTN3a/IaHHBIX CUCTIOb30BAHUEM
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CTATUCTUYECKUX XapaKTEPUCTHK CpPEJHUX U pacceuBaHus. PaboTtas ¢ maHHBIMH,
oOyyaromuecss ydarcsi CUMTBIBaTh M HWHTEPOPETUPOBATh JaHHBIC, BBIJIBUTATh,
apryMEeHTHUPOBATbUKPUTHUKOBATHIIPOCTEHIITUETUIIOTE3bI, pa3MbINILIAThHAA(AKTOPAMH,
BBI3BIBAIOIIMMHU HW3MEHYMBOCTb, U OLICHMBAaTh MX BIUAHUE HAa PACCMATPUBAECMBIC
BEJIMYMHBI U TIPOIIECCHI.

NHTyUTHBHOE TPEACTAaBICHHE O CIy4YallHOM W3MEHYMBOCTH, HCCIEIOBAHUE
3aKOHOMEPHOCTEN M TEHAEHLNUHW CTAaHOBUTCS MOTHUBHMPYIOIIEH OCHOBOW JUISl U3Y4YEHUS
TEOPUUBEPOSATHOCTEH. BoJIbIIIOe3HAYEHUEUMEIOTIIPAKTUYECKUE3a1aHH 1, BYACTHOCTH
OMBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMU MOJIEISIMH.

[TonsaTHE BEpOATHOCTH BBOJUTCS KaK Mepa MpaBAONo00us CIIyd4aliHOrO COOBITHS.
[Ipu uzyuennu yyebHOro Kypca oO0ydarouecs: 3HaKOMATCS C MPOCTEUIIMMU METOIaMU
BBIYUCJIEHUS BEPOSITHOCTEN B CIy4YallHBIX 3KCIEPUMEHTaX C PaBHOBO3MOKHBIMU
3JIEMEHTAPHBIMUUCXOJJAMU,BEPOSITHOCTHBIMU3aKOHAMU,TO3BOJISIIOIIUMHUCTABUTD
UpeaTb00yIeecnoXHbIe 3a1aui. B yueOHBINKYpPCBXOASITHAYATBHBICTIPEICTABIICHUS O
CIIy4ailHbIX BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTHUKAX.

BpaMkaxy4eOHOroKypcaocyIiecTBIIeTCI3HAKOMCTBOOOYYAIOIIUXCS C
MHOXECTBAMU U OCHOBHBIMHU OIE€pallMSIMU HaJl MHOXKECTBAMH, pPacCMaTPUBAIOTCS
npuUMepbl MPUMEHEHUs [JIs PEIICHUs 3a/lad, a TakXKe HCIOJIb30BaHUS B JPYrux
MaTEMaTUYECKUX KypcaxX U yueOHBIX MpeMeTax.

B7-9xnaccaxuzydaeTcsiyueOHbIMKYpC«BeposiTHOCTEUCTATUCTUKAY,BKOTOPBIN
BxoAsaTpaznensl:«lIpeacTaBneHne1aHHBIXNONMCATEIbHASICTATUCTUKAY,
«BeposaTHOCTBY,«DNeMEHTHIKOMOUHATOPUKI Y« BBeIeHuEeBTEOpHIOrpadoB.

OO611eeuncIouacoB,peKOMEH0BAHHBIX JIAU3yYeHUSTYYUeOHOTOKYypCca
«BepostHocThucTaTUCTHKAY»,—1 029aca:B7kiacce—344uaca(lyacBHeemnt0), B 8 kiacce —
34 gaca (1 gac B Hezen0), B 9 kinacce — 34 yaca (1 yac B Hezel0).

COAEP KAHUEOBYYEHUA7
KJIACC

[IpeacraBneHre 1aHHBIXBBUIETA0IHILL, TUAarpaMm,rpauKoB. 3a110JIHEHUE
Ta0JIUIl, YTEHHE U MOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJOYATHIX) U KPYTOBBIX).
UrenuerpadukoBpeanbHbIXnpoieccoB.M3pneuennennpopmanuunzauarpamMm u Tabmui,
UCIIOJIb30BAaHUE U UHTEPIIPETALUS JaHHBIX.

OnucarenpHas CTaTHCTHKA: CpeaHee apudmeTrnyeckoe, MeauaHa, pa3Max,
HanOoJbIlIeenHauMEHbIIIee3HaUeHUIHA00paunCIIOBbIX JaHHBIX. [ [puMepricayuaitHOMN3M
€HYHBOCTH.

CrnydaifHbIi SKCTIEPUMEHT (OTBIT) UCTydaiiHOecOoObITHE. BEposSTHOCTh M YacToTA.
PonbmManoBeposTHBIXUITPAKTHUECKUI0CTOBEPHBIXCOOBITUHBIIPUPOIEUBOOIIIECTBE.
MoHeTa 1 urpajibHasi KOCTb B TEOPUU BEPOSITHOCTEN.

I'pad, Bepimna, pedbpo. Crenenpb BepiuHbl. Yucno pedbep u cyMMapHasi CTENEHb
BepiuH.IIpencrasnenne ocBsiznocturpada.llemnunukist. [lytus rpadax.O0xoq
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rpada (dinepoB myTh).IlpencraBnenre obopueHTHpOoBaHHOMIpade. Pemenne 3amad ¢
TOMOIIEIO TpadoB.

8 KITIACC

[IpeacraBnenrie 1aHHBIXBBUIETAOIHIL, JUATPAMM,PAPUKOB.

MHO0XK€eCTBO, 3JIEMEHT MHOKECTBA, MOJAMHOXKeCTBO. Onepanuy HaJ MHOKECTBAMMU:
o0ObeuHEeHue, mnepecevyeHue, aononHeHre. CBoWCTBAa onepauuid HaJl MHOXKECTBAMM:
NIEPEMECTUTENIBHOE, COYETATENBHOE, PACIIPEAEIUTENBHOE, BKIOUeHus. Mcnoibp3oBanue
rpauuecKoronpe1cTaBlIeHUSIMHOKECTBIIIONMMCAHUS PEATBHBIXIIPOLIECCOB U SBJICHUI,
IIPU PEIICHUU 33/1a4.

N3mepenne paccerBaHMs JaHHbIX. Jlucrnepcuss W CTaHOApPTHOE OTKJIOHEHHE
YHICIOBBIX HA0OPOB. JlnarpamMmMa paccenBaHusl.

DneMeHTapHbIe COOBITHS ciaydaiHoro omnbita. Ciydaiibie coObITHs. BepositTHocTH
coObITUid. OMBITBI C PaBHOBO3MOXXKHBIMHU 3JIEMEHTApPHBIMU COOBITHUSIMHU. CiydyalHbIN
BbI00D. CBA3bMEK Ty MaTOBEPOSTHBIMUUIIPAKTUYECKUIOCTOBEPHBIMUCOOBITUSIMU B
npupoze, OOIIECTBE U HAYKE.

JepeBo. CBOMCTBa JEPEBHEB: E€IMHCTBEHHOCTHh ITyTH, CYLIECTBOBAHUE BHUCSYECH
BEPIIMHBI, CBSI3b MEXIY YHMCIOM BEpIIMH M uuciioM pebdep. [IpaBuio yMHOKeHUS.
Pemienue 3aau ¢ momoibio rpados.

[IpotuBomnomnoxueie coobpiTus. uarpamma Ditnepa. OObeuHEHNE U TTIEpeceUeHUe
coObiTuii. HecoBmecTHble coObITHS. DOpMysia CIOKEHUS BEpPOSTHOCTEH. VY ciaoBHas
BeposiTHOCTh. [IpaBuno ymHoxenusi. HesaBucumbie coOwitus. IlpencraBinenue
JKCIIEpUMEHTaBBUAeIepeBa. PellieHne3a1auHaHax 05k IEHUEBEPOSATHOCTEN € MTOMOILBIO
JIepeBa CIIy4alHOro SKCIEPUMEHTA, AuarpaMm Diiiepa.

9 KITIACC

[IpencraBnenrie MaHHBIX B BHUJE TAONUIl, AUarpaMM, rpaukoB, UHTEPIPETAIUSI
JMaHHBIX. UTeHHe U mocTpoeHue Tadaull, AuarpamMmm, rpa@ukoB 1Mo peaabHbIM JaHHBIM.

[TepectanoBku u ¢daktopuan. CodeTaHwss W YUCIO COYETAaHWUW. TpEyroJbHHUK
[Tackans. Pemienue 3aiay ¢ CHOIb30BaHUEM KOMOMHATOPUKH.

['eomeTpuyeckasBepossTHOCTh. C1y4yaliHBIHBEIOOPTOUKUU3(PUTYPbl Ha TIOCKOCTH,
Y3 OTPE3Ka U U3 JYyTH OKPYKHOCTH.

HcnbiTanne. Yenex n Heymada. Cepust HCOBITAaHUMM 10 nepBoro ycmexa. Cepus
ucnbiTanuii bepuymnu. BepostHocT coObITHI B cepun UCTIBITaHUN bepHyum.

CnyvailHag BeJIMYMHA W paCOpEleNieHHEe BEpOsATHOCTEW. MaremaTuueckoe
oxuaanve u aucrepcus. [Ipumepbl MaTEMAaTHYECKOTO OKHUAAHUSA KAK TEOPETUUYECKOTO
CpPEHEr0 3HAYECHHUS BEIMYUHBI. MaTeMaTUueCKOe OXKHUAAHUE U JUCIEPCUS CIyYalHOU
BEJIMYUHBI «YHUCIIO YCIEXOB B CEPUM UCTIBITAHUN bepHymy.

[TonarueozakonedonpInxurcen. Mi3aMmepeHneBeposTHOCTEHCITOMOIIbIOYACTOT.
PonpuzHauenne3akoHab0IbIINXYMCETBIPUPOICHOOIIECTBE.
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HPEIMETHBIEPE3YJIBTATDBI

[IpeameTHbIE peE3yJbTAaThl OCBOEHUS MPOrpaMMbl YYEOHOro Kypca K KOHILY
o0yueHnus B 7 Kiaacce.

Yurars uH(pOpMalHIO, IIPEICTABIICHHYO B Tabnuuax, Ha
JUarpaMMax,lpeICTaBIsATh JTAHHBIEBBUIETA0JIUL,CTPOUTh
JarpamMmbl(CTOOMKOBBIE(CTOI0UATHIC)H KPYTOBbIE) 10 MACCMBAM 3HAUCHH.

OnuckIBaTh U UHTEPIPETUPOBATH PEATbHBIE YUCIOBBIE JIaHHBIE, MPECTABICHHBIE
B TaOJIMIIaX, HA AMAarpamMmax, rpadukax.

Hcrnonb30BaTh AJI1 ONUCAHUS JAHHBIX CTATHCTHYECKUE XapaKTEPUCTUKU: CPEIHEE
apudmeTrnueckoe, MeuaHa, HauoOJIbIlIEE U HAMMEHbIIEE 3HAUCHUS, pa3MaXx.

NmeTbnpencTaBieHHE0CTyYailHOMM3MEHUMBOCTUHATIPUMEPAXIIEH, P U3UUYECKUX
BEJIMYVH, aAHTPOIIOMETPUYECKHUX JaHHBIX, UMETh IIPEICTABIICHHE 0
CTaTUCTUYECKONYCTONYMBOCTH.

[IpeameTHBIE peE3yJbTaThl OCBOEHUS MPOrpaMMbl YYEOHOro Kypca K KOHILY
oOydeHus B 8 kiacce.

W3Bnekats 1 npeoOpa3oBbIBaTh UHPOPMALIKIO, TIPEICTABICHHYIO B BHUE TaOJUII,
auarpamm, rpadukoB, MPeICTaBIATh JaHHBIE B BUJIE TaOIHII, TUarpamMmm, rpauKos.

OnuceIBaThJaHHBIECIIOMOIIBIOCTATUCTUYECKUXITOKA3aTENICH: CPEIHUX3HAYEHUN U
Mep pacceuBaHus (pa3max, JUCIEPCHS U CTAHIaPTHOE OTKIOHEHUE).

HaxoauTbuacTOThIYUCIOBBIX3HAUEHUHNYACTOTHICOOBITHI, BTOMYHCIIE 1o
pe3yJibTaTaM U3MEPEeHUN U HAOII0ICHUM.

Haxonute BEpOSITHOCTH CIy4alHBIX COOBITHI B OIBITaX, 3HAas BEPOSITHOCTU
AJIEMEHTAPHBIXCOOBITUI,BTOMYHCIICBONBITAXCPABHOBO3MOKHBIMUAIIEMEHTAPHBIMUACOOBI
TUSAMH.

Hcnonb3oBaTh rpaduueckue MOMACIU: JIEPEBO CIyYalHOrO JKCIIEPUMEHTA,
qyarpaMMbl DWiiepa, YucioBas mpsamast.

OnepupoBaTh NOHATUSIMU: MHOKECTBO, MIOJJMHOECTBO, BBIIOJIHIThH ONEpallMMHAL]
MHO)XECTBaMU: OOBEIUHEHHUE, TEepeceueHue, AONOITHEHUE, MEePEYUCHISITh DIEMEHTHI
MHO€ECTB, IPUMEHSATH CBOMCTBA MHOKECTB.

Hcnonb3oBaTh rpaduyeckoe npeacTaBiIeHue MHOKECTB U CBSA3EH MEXIy HUMUIIS
OMMCaHMs MPOLIECCOB U SIBJICHUH, B TOM YMCIIE MIPHU PEIICHUHU 3a1a4 U3 APYTUX y4eOHbIX
IIPEAMETOB U KYPCOB.

[IpeameTHBIC pE3yJbTAaTHl OCBOCHUS TMPOTPAMMBl Y4EOHOTO Kypca K KOHITY
oOyueHus B 9 Kjacce.

W3Bnekats u mpeoOpa3oBbIBaTh MH(DOPMAIHIO, MPEACTABICHHYI0 B Pa3iIMYHbIX
UCTOYHUKAX B BHUJE TaONWIl, AuarpaMM, IpaduKoB, MPEACTABIATH TAaHHBIE B BHIE
Ta0JINILL, JUarpaMm, rpapuKoB.
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PemaTp3anaunoprann30BaHHBIMIIEPEOOPOMBAPUAHTOB,aTAKKE C HCIIOJIb30BAHUEM
KOMOMHATOPHBIX MPABUJI U METOJIOB.

Hcnonp30BaTh OnuMcaTENbHbIE XAPAKTEPUCTUKH U1 MACCUBOB YUCIIOBBIX JAHHBIX,
B TOM YHCJIE CPEAHUE 3HAYCHUS U MEPBI pACCEUBAHMSL.

Haxoauth 4acTOThl 3HAY€HUN M YacCTOTHI COOBITHS, B TOM YHCIE MOJIb3YSCh
pe3yJibTaTaMu MPOBEACHHBIX U3MEPEHUMN 1 HAOIIOCHUH.

Haxonute BepOSITHOCTU CIIy4alHBIX COOBITHM B HW3YYEHHBIX OIBITAX, B TOM
YHUCJIEBOINBITAXCPABHOBO3MOKHBIMUAIEMEHTAPHBIMUACOOBITUSMH,BCEPUSIXUCTIBITAHUH J10
IIEPBOr0 yCIIeXa, B CEPUAX UCIBITAaHUN bepHyIu.

HMeTs npencTaBIeHUEOCTyYaiiHOM BETUYMHEN OPACTIPENECIICHUN

BeposTHOCTEN. IMeTh IIPEACTABICHUE 0 3aKOHE OOJIbIIUX YHCEN
KaK 0
IIPOSIBIICHUM3aKOHOMEPHOCTUBCITYYAMHOMM3MEHYMBOCTUHOPOJIN3AKO

Ha0OJIbIINXYNCEN

BIIPUPOJICH OOIIIECTRE.
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TEMATUYECKOEIINTAHUPOBAHMUE7

KJIACC
HanmvenoBanuepasnena |Konuuectso OcHoBHOECOIEP)KaHNE OCHOBHBIEBUABIAEATEILHOCTHOOYYAIOIIUXCS
(Tembl) Kypca 4acoB
[IpencraBieHuE JAHHBIX 7 [IpencraBnenyre 1aHHBIX OcBauBathb c1oco0bI IPEACTaBICHUS

B Ta0Onunax. [Ipakruueckue
BBIYHCIICHUATIOTA0IMYHBIM
nanHbIM. M3BiieueHue

Y UHTEpIIpeTaIus
TaOJIMYHBIX JAHHBIX.
[IpakTrnueckaspaboTa
«Tabmuiiby.
['padmueckoenpencran
JICHUEJIAaHHBIX B BUJIE
KpPYTOBBIX,
CTOJIOUKOBBIX(CTOIOYATHIX )
nuarpamm. Utenue u
IIOCTPOEHUE AUATPAMM.
[Tpumepsraemorpaduyeckux
Jarpamm.
[IpakTrnueckaspadbora
«narpammbny

CTaTHCTUYCCKUX TAHHBIXHIMCIIOBBIXMACCHBOB
CIIOMOIIBIOTAOTUITU AT PAMMCHUCTIONH30BAaHUEM
aKTyaJIbHBIX U BAXHBIX JIAHHBIX (IeMorpauieckue
JTAaHHBIE, TPOU3BOJICTBO MPOMBIIIJICHHOM

M CEITbCKOXO3SIMICTBEHHOM MPOTYKIINH,
OOIIECTBEHHBIE U TIPUPOJTHBIC SBJICHUA).
N3yuaTbMeToabl paOOTHICTA0IUYHBIMU
urpapuuecKUMUIIPEICTABICHUSIMUIAHHBIX C
MTOMOIIIBIO IU(PPOBBIX PECYPCOB B XOJI€
NPaKTHYECKUX padoT

OnucarebHAsACTAaTUCTUKA

YucnossieHabopbl. CpeHeeap
n(hMeTHIECKOE.

OcBauBaTh NOHSATHSA: YUCIOBOU HAOOP, Mepa
LHEHTPaIbHONTEHICHIIMU(MEPALIEHTPA),BTOMYHUCTIE

107



depepanpHaspadbouasporpamma/MaremaTrka. S—9xiaccoi(6a30BbITYPOBEHB )

MenuanauucioBoronadopa.

Y CTONYNBOCTh MEIUAHBI.
[IpakTuueckaspadbora
«CpenHue 3HAaYCHUSD.
Haubonpiiee 1 HaMMeHbIIIEe
3HaYCHUSYHCI0BOTOHaOOpa.Pa
3Max

cpeaHeeapuMeTHIECKOS,MEIMaHa.
OnuchIBATHCTATUCTUYCCKUETAHHBICCTIOMOIIIHIO
cpenHero apu(pMeTHuecKoro U MeIuaHsbl.
Pemars3agaum.
HN3yuyaTbCBOMCTBACPEIHUX,BTOMUYHUCIIE C
MTOMOIIBIO IU(POBBIX PECYPCOB, B XOJIE
IPAKTUYECKUX padoT.

OcBanBaTbNOHATHS :HaU0OJIbIIIEEMHANMEHbIIIEE
3HAYCHUSI YUCIIOBOTO MacCHBa, pa3Max.
PemaTb3agaunHaBpIOOpCIIOCO0A0TTUCAHUS
JAHHBIX B COOTBETCTBUU C MPUPOJION JaHHBIX

U LEJSIMH UCCIIeI0BaHUs

CrydaitHassM3MEHYMBOCTD

Cny4ailHassi3MEHUYUBOCTh
(mpumepsl). Yactora
3HAYEHHUI B MACCUBE
JaHHBIX. ['pynmupoBka.
I'ucrorpammsl.IIpakt
nyeckaspabora
«CnyyaliHasiU3MEHYHUBOCThY

OcBanBaTbNOHATHSA  UaCTOTa3HAYCHUIIBMACCHUBE
JAHHBIX, TPYIIIUPOBKA JAHHBIX, THCTOTPAMMA.
CtpouTh 1 aHAJIU3MPOBATDH

TUCTOTrPaMMbI, IOAOMPATDH TTOAXOISIIUMN 11ar

rpynnupoBku.QOcBanBaTbrpapuyecKuenpecTaBieH

HAPa3HbIX BUIOB Cﬂy‘{aﬁHOﬁ HN3MCHYUBOCTHU, B TOM
qucJjec

CITOMOIILIOIM(POBBIXPECYPCOB,BXOIE TPAKTHUECKOMN

paboThI

Brenenuerteoputorpadon

['pad,Bepimna,pedpo.
[IpencraBnenuesanaun
criomotipiorpada.CrerneHp
(BaJIGHTHOCTb) BEPIIUHBI.
Yucnoopedbepu cymmapHas

OcBauBaTbnoHATHS Tpad,BEepIIMHATPada,pedpo
rpada, cTerneHp (BaJICHTHOCTh BEPIITUHBI), IIETh
UITUKIL.

OcBanBaTbLNOHATHS . ITyTHBrpade,MIepOBIyTh, 00XO0]]

rpacda, OpueHTUPOBAHHBIN Tpad.
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crenenpBepiH.Llernb

u uuki. [Iyts B rpade.
[IpencraBieHNEOCBA3HOCTH
rpada. O6xox rpada
(2ii51EpOB MyTh).

Pemarb3aiauMHanoncKCyMMBbICTEIEHENBEPILIMH
rpada, Ha mouck ooxoxaa rpada, Ha MOUCK MyTen
BOPHEHTHPOBAHHBIXIpadax.
OcBauBaTBLCNOCOOBITIPEICTABICHUA32IaUYN3KYyPCa
anreOpbl, TEOMETPHUH, TEOPUH BEPOSTHOCTEH, IPYTUX

[IpencraBienue IPEIMETOB C TOMOIIBIO TpadoB (KapThl, CXEMBI,

000pPUEHTUPOBAHHBIX AJIEKTpUYECKHUe 1enu, PYyHKIIUOHAIbHbIC

rpadax COOTBETCTBHS) Ha IPUMEpPaX
BepostHOCTBMUACTOTA Ciy4aliHBIONBIT OcBauBaTHIOHATHS : CITyYaHBINOIIBIT
CIIy4altHOTO COOBITHS U cily4aiiHoe coOBbITHE. U ClIly4aitHoe cOOBITHE, MAJIOBEPOSITHOCH

BeposarHocTbuuacToTa IPAKTUYECKU JJOCTOBEPHOE COOBITHE.

COOBITHSL. N3yyaTh3Ha4MMOCTHMATOBEPOSTHBIXCOOBITUI B

PonpManoBeposaTHBIX MPUPOJIE U OOIIECTBE HA BAXHBIX MPUMEpPAX

UTTPAKTUYECKHUIOCTOBEPHBIX
COOBITHI B IPHPO/IC
nBoOIIecTBe.MoHneTa
UUTPATTEHASKOCTHBTECOPHUUBEPO
SITHOCTEH.
[IpakTrueckaspadbora
«YacToTaBbIacHUIOPIIA»

(aBapum,HECUACTHBIECITYYaH,3aUTATIEPCOHATHLHOM
uH(opMaium, nepenaada JaHHbBIX ).
N3yuaTbponabKiIacCuueCKUXBEPOSITHOCTHBIX
MoieNIe(MOHETa, UTPaIbHASIKOCTh ) BTEOPUUBE
POSATHOCTEM.

Hao0oaaTbun3y4aTb4acToTyCOOBI THIMBIPOCTHIX

OKCIICPUMCEHTAX, BTOM YHUCJIC C ITOMOIIbBIO III/I(i)pOBBIX

pPECYpPCOB, B X0OJI€ IPAKTUYECKOMN pabOThI

O06001IeHNE, CHCTEMATH3
alUsI3HAHUN

[IpencraBnenue JaHHBIX.
OnucaTenbHasICTATUCTHKA.
BepositHOCTB
CITy4aiHOTOCOOBITHS

IoBTOPATHU3YUECHHOCHBBICTPANBATHCUCTEMY3HAHUIA.

Pemiatnb 3ala4u Ha IpCACTAaBJICHHUC U OIIMCAHHC
JAAHHBIXCITOMOIBbION3YUYCHHBIXXAPAKTCPUCTHUK.
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O0cy:ka1aTh NpUMepPbI CITy4alHBIX COOBITHH,
MaJIOBEPOSITHBIX U MPAKTUYECKHU JOCTOBEPHBIX

a

CITy4alHBIXCOOBITUI, UXPOTUBIPUPOAEHKUZHUYEIOBEK

OBILIEE
KOJIMYECTBOYACOBIIO
[TPOTPAMME

34
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8 KIIACC
HaumenoBanuepasnena |KomnuectBo OcHOBHOECOAEpKAHUE OCHOBHBICBUBLICSITETLHOCTHOOYYAIOIITUXCS
(Tembl) Kypca 4acoB
[ToBTOpEHUEKYpCa 4 IIpencrasieHue NaHHBIX. IHoBTOPATBU3YYECHHOCUBBLICTPAUBATHCUCTEMY3HAHUM.
7 Knacca OnucarenbHast CTaTUCTHKA. Pemiarb 3a1a4M Ha IIPEACTABICHUE U ONUCAHUE

CiyvaiiHasi ©3MEHYUBOCTb.
CpeanueunciioBoronadopa.
Cmygaitabie COOBITHS.
BeposATHOCTH M 4aCTOTHI.
Kiaccuueckue monenu
TEOPUU BEPOSATHOCTEH:
MOHETaUHUTPATLHASIKOCTh

JaHHBIX C IIOMOIIIBIO U3YYCHHBIX

XapakTepucTK. PemiaTb3aqaunmHanpeicTaBIeHUET Py

MMPOBAHHBIX JAHHBIX U OMMCAHUE CIIyYalHOU
U3MEHYUBOCTH.

Pemiatb 3aga4m Ha ONPEACIICHUE YACTOTHI
CIIy4aitHBIXCOOBITUH,00CY K ICHUETIPUMEPOB
CIly4ailHbIX COOBITHI, MaJIOBEPOSITHBIX
UTTPAKTUYECKUTOCTOBEPHBIXCITYYaAMHBIXCOOBITHIH,
UX POJIY B IPUPOJIE U )KU3HU YEJIOBEKA

Onepanuun

IIOAMHOXCCTBO.

OnuncarenbHasCTaTUCTHKA. 4 Otxionenus. Jlucnepcus OcBanBaTbIOHATHSA: TUCTIEPCUANCTAHIAPTHOE
PaccenBanue naHHbIX YHCI0BOrO Habopa. OTKJIOHEHUE, UCIIOJIb30BaTh 3TH XAPAKTEPUCTUKHU
CraHIapTHOECOTKIOHEHUE JUISl OIIMCAHUSl pPACCEUBAHUSI TAHHBIX.
YHCI0BOrO Habopa. BbIABUraTbrunoTe3bl000TCY TCTBUMMIIMHATIUNYHH
JlnarpamMbIpacceMBaHus CBSA3U 110 AUArpaMMaM pacCEeUBaHUs.
CrponThrarpaMmMbIpacCcenBaAHUATIONMEOIUMCS
JQHHBIM, B TOM YHUCJIE C TOMOIIBIO KOMIIBIOTEPA
MHoOkecTBa 4 MHO0%€eCcTBO,TOAMHOKECTBO. | OCcBaUBATHIOHATHA:MHOXKXECTBO,2JIEMEHT MHOKECTBA,
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HaJl MHO>KECTBAMM:
o0beIMHEHUE, TIepeceUYeHue,
JIOTIOJTHEHHUE.

CaoiicTBa onepanuit

HaJ

MHO>KECTBaMU TIEPEM
CCTHTEIHLHOEC,
COYETATEIHLHOE,
pacnpeeuTenbHOE,
BKJTFOUCHUSI.

['padpuaeckoe
MIPEICTaBICHHUE

MHOKECTB

BoInosHATHONMEpaMMHAIMHOKECTBAMU
o0beIMHEHNUE, IepeceueHre, T0NOTHEHHE.
Hcnonb30BaTh CBOKCTBA: IEPEMECTUTENIBHOE,
coueTraTenbHOe,pacnpeaenuTenbHoe,skioueHus. Ueno
Jb30BaTh rpaduueckoe mpeAcTaBIeHUe MHOKECTB ITPU
OMMUCAHUU PEATBbHBIX MPOLIECCOB

USIBIICHUN, TPUPEIICHUN3a1au N3Py TUXyI€OHBIX
MIPEAMETOB U KYpCOB

BeposTHOCTBCIIy4allHOTO
COOBITHS

DneMeHTapHBIECOOBITHS.
Cnyyaitnbie cOOBITHS.
biaronprATCTBYIOIIMEIIEMEHT
apHble coObITHS. BeposiTHOCTH
COOBITHIA.
OnBITEICPAaBHOBO3MOKHBIMH
AJIEMEHTAPHBIMUCOOBITUSIMU.
CryyaitHbsiii BEIOOD.
[IpakTrueckaspadbora
«OnbIThI

CPaBHOBO3MOKHBIMU
AIIEMEHTaPHBIMU

COOBITUSIMI

OcBauBaTh NOHATHA: DJIEMEHTAPHOE COOBITHE,
Clly4aiiHOE COOBITHE KaK COBOKYTTHOCTb
OJIaroNpUATCTBYIOMUXAIEMEHTAPHBIXCOOBITHIA,
PaBHOBO3MOYKHBIE 2JIEMEHTAPHBIE COOBITHS.
Pemars 3aga4u Ha BEIYUCICHUE BEPOSITHOCTEN
COOBITUIIIOBEPOATHOCTAMAIEMEHTAPHBIXCOOBITHIA
CJIy4alHOTO OIIBITA.
PemaTh3a1aunmHaBBIYNCIICHUEBEPOSTHOCTEN COOBITHIA
B OIBITaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH
COOBITHUSIMU, B TOM YHCJIC
CIIOMOIIIBIOKOMIIBIOTEPA.
IIpoBOAUTHUN3YYATHONBITHI
CPaBHOBO3MOKHBIMUJIEMEHTAPHBIMUCOOBITUSIMU
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(C MCTIOTB30BAaHUEM MOHET, UTPATBHBIX KOCTEH,
JTPYTUXMOJIEIICH ) BXOICTIPAKTHUECKONPaOOThI

BeenenuneBTeoputorpadon

JepeBo. CBoiicTBa aepeBa:
CIMHCTBEHHOCTH ITyTH,
CYILIECTBOBAHUE BUCSYEN
BEPIIIMHBI, CBSI3b MEKIY
YUCJIOM BEPIIUH U YUCIIOM
pebep.IlpaBunoyMHOKeHUS

OcBauBaTBHIOHATHS: IepeBoKaKkrpadOe3rKIa,
BUCsYas BeplInHa (JIUCT), BETBb J€peBa, MyTh
BJIEpEBE,AMAMETPIEPEBA.
N3yuyarbCcBOMCTBAICPEBA: CYIIECTBOBAHUECBUCIYEH
BEPLINHBI, EAUHCTBEHHOCTh IIyTH MEKY IBYMS
BEPILMHAMU,CBA3bMEK Yy UM CIIOMBEPIIMHUYUCIIOMpPEDE
p.

Pemarb3agaunMHaONCKUIIEPEYNCIEHUCITY TEN
BJIEpEBE, ONpECICHUE YNCia BEPIIMH W pedep

B JIepeBe, 00X01 OMHAPHOTO JEpeBa, B TOM YHUCIIE

C IPUMEHEHHEM MPAaBUJIa YMHOKECHHUSI

CirygaliHbICCOOBITHS

[TpotuBononoxxuoecoowITHe. 1
arpamma Ditnepa.
O0benMHEeHNEeNTIepeceueHNe
coobiTuil. HecoBmecTHbIE
coObITusi. ®opmyina
CJI0’KEHUSI BEPOSATHOCTEM.
IIpaBiIOyMHOXEHUS
BEPOSITHOCTEM.

VY C10BHAsIBEPOATHOCTD.
HeszaBucumbiecoObITHS.
[Ipencrasienue

OcBanBaTbNOHATHSA: B3aUMHOIIPOTUBOIIOIO0KHbBIE
COOBITHS, OTIepallUK HaJl COOBITUSIMU, OOBEAMHEHNE
U TIepeceueHue COObITUH, Aruarpamma Jiiniepa
(Oiinepa—BeHHa), COBMECTHBIE U
HECOBMECTHBIECOOBITHS.

H3yuyaTh TeopeMbl O BEPOATHOCTH O0BETUHEHUS
JBYXCOOBITHI((POPMYIIBICTOKEHUSBEPOSTHOCTEM ).
PemaTp3agayum,BTOMYKCIIETEKCTOBBIC3a/1a4U HA
OTIpEJICIICHNE BEPOSATHOCTEN O0BEAMHEHUS 1
nepeceyeHust COObITUM € TIOMOIIBIO YUCIOBOM
npsiMoOit, inarpammOisepa, PopMyIbICTOKEHUS
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CITy4aifHOTO’KCITIEPUMEHTA
B BUJIC JIepeBa

BEPOSITHOCTEM.

OcBauBaTh NOHATHS: TIPABUIIO YMHOKCHHUS
BEPOSITHOCTEM,yCIIOBHASIBEPOITHOCTh, HE3aBUCUMBIE
COOBITHS JIEPEBO CIYyYANHOTO OMBITA.
N3yuaTtbcBoiicTBa(OnpeeieHUs )He3aBUCUMBIXCOOBIT
15178
PemaTp3agaunHaonpe1eICHUEUUCTIONB30BAHUE
HE3aBUCUMBIX COOBITUH.
PemaTp3agaunHanoncKBEpOSITHOCTEN,BTOM YHCIIE
YCIJIOBHBIX, C UCIIOJIb30BAHUEM JIEpeBa CIIy4aitHOro
OTIBITA

O000111eHNE, CHCTEMATH3
alUsSI3HAHUN

[IpencraBienne JaHHBIX.
OnucarenbHasCTaTUCTHKA.
['padri. BeposiTHOCTH
CIIy4ailHOTO COOBITHS.
DneMEeHTHIKOMOUHATOPUKH

I[MoBTOPATHH3YUEHHOCHBBICTPANBATHCUCTEMY3HAHU

PemaTe 3aga4um Ha IPECTaBICHUE U ONMCAHNE
JTAHHBIXCIIOMOIIbIOM3YYEHHBIXXapaKTEPUCTHUK. PeriaTh
3ajla4M C IpUMEHEeHHEM TpadoB.

Pemarhb 3a5auM Ha HaX0X/IE€HUE BEPOSATHOCTH
CIIy4ailHOTO COOBITHSI IO BEPOSITHOCTSIM
3JIEMEHTaPHBIXCOOBITUI,BTOMUUCIIEBOIIBITAX

C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
coOpITusAMU. PemiaTh 3a1aum Ha HaXOXKACHNUE
BEPOSTHOCTEU
00BbEAMHEHUSUTIEPECEUECHHUSICOOBITHI,BTOMUYKCTIE
HE3aBUCHMBIX, C UCTIOJIb30BAaHUEM IpapUUECKUX
IPEICTABICHUN U JE€peBa CIIy4ailHOTO OIbITA.
Pemarb3aiaunHanepeyrcieHUEKOMONHALUI
(4ncna nepecTaHOBOK, YUCIIA COUETAHMI),
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HaHaXOX(,Z[CHI/ICBepOHTHOCTCI‘/’ICO6BITI/II\;I
CHpI/IMeHeHI/IeMKOM6I/IHaTOpI/IKI/I,BTOM‘-II/ICJ'Ie C
HCIIOJIB30BAHNCM TPCYI'OJIbHUKA [Tackans

OBILIEE
KOJIMYECTBOYACOBIIO
[TPOTPAMME

34
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9 KJIACC
HaumenoBanuepasznena |(KomnuectBo OcHoBHOECOIEpKAHNE OCHOBHBICBUBIICITEIHLHOCTHOOYYAIOIITUXCS
(Tembl) Kypca 4acoB
[loBTOpEHMEKYpCa 4 [IpencraBienue qaHHBIX. I[MoBTOPATHH3YYEHHOCHBBICTPAMBATHCUCTEMY3HAHUI
8 Kiacca OmnucarenbHasCTaTUCTHKA.

OnepanunHaACOOBITUSIMH.
He3aBucumocTs cOOBITHI

PemaTp3agaunHanpeicTaBICHUEMOTTMCAHUETAHHBIX.
Pemiate 3aga4mn Ha HAX0XKAEHUE BEPOSATHOCTEN
00beIMHEHUSUTIEPECEUCHUICOOBITUM, BTOMYHCIIC
HE3aBHCHMBIX, C UCIIOJIb30BaHUEM Ipad)MuIeCKUX
MPEJICTABJICHHUI U JE€PEBA CIIYUYAHOTO OIbITA.
Pemarb3agaunHanepeurnciIeHUeKOMOHAITNI
(4nclia nepecTaHoBOK, YUCHIa COUETaHU),

HaHaX 0k JICHUEBEPOITHOCTEHCOOBITHI
CIIPUMEHEHUEMKOMOMHATOPUKH,BTOMYHCIIC C
WCIOJIb30BaHUEM TpeyToibHuKa [lackans

DJIeMEHTHIKOMOMHATOPUKH

ITepectanoBku.DakTopuait.

Coueranus 1 4YUCIO
coueTaHuil. TpeyroapHUK
[Tackans. [IpakTnueckas
pabota
«BBIUMCIICHUEBEPOSTHOCTE

u
CHCIIOJIb30BAHUECM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO
YMHOKEHHS, YIIOPsII0YEHHAsATIapa, TPOHKA00bEKTOB,
NepecTaHOBKa, (paKTOpUai YUCia, COUeTaHUe, YUCIIO
COUYETaHUM, TpeyroubHuK [lackas.
Pemarp3agaunHanepedrcIeHUECyIOPAI0YECHHBIX Tap,
TPOEK, IIEPEYUCIICHUE IIEPECTAHOBOK
MCOYETAaHNNDIIEMEHTOBPA3INYHBIXMHOKECTB.
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KOMOMHATOPHBIXQYHKITUH
ANEKTPOHHBIX TAOIUI»

PemaTp3agaunHanpuMeHeHUEYUCIIACOYETaHUHN B
anreoOpe (CoKpalieHHOe YMHOXKEHUE,

ouHoMHpIOTOHA).

Pemiatb, npuMeHAAKOMONHATOPUKY,3aa9U
HaBbIUMCIICHUEBEPOSTHOCTEN,BTOMUHMCIIECTIOMOIIIBIOAIEK
TPOHHBIX TAOJIUI] B XOJI€ IPAKTUUECKON pabOThI

['eomeTpuueckas ['eomeTpuueckassBeposiTHO OcBanBaTbINOHATHET€OMETPUUECKONBEPOSITHOCTH.
BEPOSTHOCTD cTh.CityualiHbIN BBIOOD Pemarbp3agaunHanaxoxI€HUEBEPOATHOCTEN B
TOYKHU U3 PUrypbl OTIBITaX, MPEACTABUMBIX KaK BEIOOP TOUYEK
HaIJIOCKOCTH,U30TPE3KA, M3MHOTOYTOJIbBHUKA,KPYTa,0TPEe3KauIuayru
U3 IyTU OKPY>KHOCTHU OKPY>KHOCTH, YACIIOBOT'O MPOMEKYTKA
HcnbiTanusbepuymim HcnbiTanue.Ycnex OcBanBaTbIOHATHSA  MCIIBITAHNUE,2JIEMEHTAPHOE

u Heynada. Cepus
WCTIBITAHUH 10 TIEPBOTO
ycnexa. Mcnibiranust
bepuymnu. BepositHocTn

COOBITUIBCEPUUUCTIBITAHU

bepnymum. [Ipaktuueckas
pabota
«cnprranusbepry

cOOBITHE B UCTIBITAHUU (YCIIEX U HEyJayua), Cepust
UCIIBITAHUM, HACTYIUIEHUE IIEPBOTO yCIexa
(Heynaum), cepust uctibITaHuii bepHyiu.
Pemars 3apa4u Ha HAX0XKJAECHUE BEPOATHOCTEU
COOBITUIBCEPUUUCTIBITAHUIIOTIEPBOT Oy CIIEXa, B
TOM YHCIIE C TIPUMEHEHUEM (GOPMYJIIbl CyMMBI
F€OMETPUUECKOU POTPECCHUM.

Pemars 3apa4u Ha HAX0KJAECHUE BEPOATHOCTEU
AJIIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHUIMA
bepnyium, Ha HaX0XAECHUE BEPOATHOCTU
OIIPEAEICHHOT0YUCIIay CIIEXOBBCEPUUUCTIBITAaHN bepHY
JUIH.

MN3y4yaTbBXOAeNPAKTHYECKONPAOOTHI,
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BTOMUHCJIECTIOMOIIBIOI(PPOBBIXPECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUH
UCIIBITaHU bepHy N

CiyyaiiHasiBETMUMHA

CiyyaiiHasiBETMYMHA

"

pacrpeneneHueBepost
THOCTEH.

Marematnueckoe OKHuaaHue
Y IUCIIEPCUA CIIy4aluHOU
BeJIMYMHBL. [[pumMepbl
MaTeMaTUYECKOTOOKHIaHUS
KakK TEOPETUYECKOTO
CPEIHETO
3HAYCHUSBEJINYUHBI.
[TonsaTue o 3aKkoHe OONBIINX
yucen. M3mepenue
BEPOSTHOCTEN C HOMOIIBIO
yactoT.[Ipumenenune3akona
OOJIBIINX YUCEN

OCBOMTHIIOHATHS :CITyHalHASBEINYMHA, 3HAUCHUE
CIIy4YallHOW BEJIMYHHBI,
pacnpeeeHueBEPOSITHOCTEM.

N3yuatb 1 00CyXAaTh IPUMEPHI JUCKPETHBIX
MHETPEPHIBHBIXCITYYalHBIXBETUUHUH(POCT,BEC
YeJI0BEKa, YUCICHHOCTh HACEJIEHUS], IPyrue
M3MEHYMBBIC BEJIMYMHBI, pACCMATPUBABIINECS

B KypC€ CTATUCTUKH), MOJICTIbHBIX CITy4alHbBIX
BEJIMYMH, CBSI3aHHBIX CO CIIyYalHBIMHU OIBITAMU
(OpocaHEeMOHETHI, UTPATLHONKOCTH,COCTyYaliHbIM
BBIOOPOM H T. I1.).
OcBanBaTbNOHATHS:MATEMATUYECKOCOKUTAHUE
CIIy4ailHOM BEJIMYMHBI KaK TEOPETUYECKOE CPEAHEE
3HAYEHHE, TUCIIEPCUS] CIIyYaHOM BEJIMYMHBI KaK
aHaJIOT IUCTIEPCUU YUCIOBOTO Habopa.
Pemarbp3agaunHaBbIYACICHUEMATEMATHYECKOTO
OKUJAHUS U JUCTIEPCUU TUCKPETHOU CIIy4aliHON
BEJINYMHBI 10 3aJTaHHOMY PaCIIPENEIEHUIO, B TOM
YUCIIE 3a]1a4, CBA3aHHBIX CO CTPaXOBAaHUEM
UJIOTEPESMH.
3HAKOMUTBHCACMATEMATUYECKUMOKHUIAHUEM

Y JUCTIIEPCUEN HEKOTOPBIX PACIIPEAEICHUI, B TOM
YUCIEPACTPEACIICHUACTYYAHOMBEINYMHBICUHCIIO
YCIIEXOB» B CEPUU UCTIBITAHUM bepHyun.
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M3yuatph 4acTOTy COOBITHS B TOBTOPSIOIINXCS
CIIy4ailHBIX OMbITaX KaK CIy4YailHYyIO
BETUYNHY.3HAKOMHUThCSIC3aKOHOMOOIbIIIIXYUCET(BGHO
pme bepHyIn): npu GOJIBIIOM YKCIIE OMBITOB YaCTOTA
COOBITHS OJIM3KA K €r0 BEPOSTHOCTH.
PemaTp3agaunmHan3MepeHUEBEPOSATHOCTEN C
MOMOIIIBIO YaCTOT.
O06cy:k1aThpOJIb3aKOHA0OIBITUXYUCETT
BOOOCHOBAHMMYACTOTHOTOMETO1au3MEPEHUSIBEPOSATHOC
TEH.

O0cyx1aTh3aKOHOOIBIINXYMCENKAKITPOSIBICHUE
CTaTUCTUYECKOM YCTOMUUBOCTU B U3MEHUYHUBBIX
SBJICHUSIX, POJIb 3aKOHA OOJIBILIMX YKCEI B IPUPOE

U B )KU3HU YEJIOBEKA

0O06006111eH1Ee, KOHTPOJIb 10 IIpencraBiieHre TaHHBIX. IHoBTOPATBU3YUECHHOCUBBICTPAUBATHCHCTEMY3HAHUI
OnucarenbHas CTaTUCTHKA.
BeposATHOCTS CitydaliHOTO Pemarb3agaunHanpe1cTaBIeHUENONMCAHUE JAHHBIX.
COOBITHSA. DJIEMEHTHI Pemarp3aiauMHaHaX0KICHUEBEPOSITHOCTEN
KoMOuHaTOpUKU.CiayyallHble | COOBITHI, B TOM YHCJIE B OIMBITAX
BEJINYMHBI U PaCIpeacIICHU CPaBHOBO3MOKHBIMUAJIEMEHTAPHBIMUCOOBITUAMU,
BEPOATHOCTEW OOBEIUHEHMSI U NIEPECEUCHUS
COOBITHH, BBIYUCIATH BEPOSITHOCTU B ONBITAX
CCEPHUSMUCITYYaHHBIXUCIIBITAHUI
OBILIEE 34
KOJIMHECTBOYACOBIIO

[TPOTPAMME
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NEPEYEHb(KOJIU®UKATOP)PACHPEJEJEHHBIXITOKJIACCAM
IMPOBEPSEMbBIX TPEBOBAHUM K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOM ITPOIT'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS U DJIEMEHTOB COJIEP) KAHUS
IMOMATEMATHUKE

B ¢denepanpHBIX M pEerHOHANBHBIX MPOIEAypax OICHKA KadecTBa O0Opa30OBaHUS
UCIOJIb3yeTCs mepeyueHb (KoAu(UKATOp) pachpeesieHHbIX MO KiaccaM MPOBEPSIEMbIX
TpeOOBaHMIA K pe3yJabTaTaM OCBOEHUS OCHOBHOH 00pa30BaTEbHONW IMPOTPAMMBI
OCHOBHOTO 00111er0 00pa30BaHUs U SJIEMEHTOB COJIEP>KaHuUs TI0 MaTEMaTHKE.

5 KUIACC

IIpoBepsieMbleTPEe0OBAHUAKPE3YJIbTATAM OCBOCHHUSI OCHOBHOM
00pa3oBaTeIbHOMIIPOrPAMMbI

Konampogsepsie [TpoBepsieMbie peAMETHBIE PE3YIbTAThl OCBOCHUS OCHOBHOM
MOT'O 00pa3zoBaTeILHONUIIPOTPAMMBIOCHOBHOT000111€T000pa30BaHUS
pe3yJibrara
1 YucinanBeIUUCIICHUS

1.1

[lonumath ¥ TPaBWIBHO YMOTPEOISITh TEPMUHBI,
CBSI3aHHBIECHATYPAJIbHBIMUYHUCIIAMU,00bIKH
OBEHHBIMUUJIECSITUIHBIMUAPOOSIMU

12 CpaBHUBATHUYTOPSI0YUBATH HaTypaJbHBICUKCIIA,CPABHUBATH B
' POCTEUIITUX CITydasiX OOBIKHOBEHHBIE APOOH, IECATUYHBIE Ipo0U
COOTHOCUTHTOYKYHAKOOPIUHATHOU (UM CIIOBOM ) TPSIMOM C
1.3 COOTBETCTBYIOIIMM €H YHUCIIOM U U300pakaTh HaTypajbHBIE YHCIIA
TOYKaMU Ha KOOPAMHATHOU (YMCIOBOM) MpSIMO
14 BrinmonuarbapupMeTuecKrue1IeUCTBUACHATYPAaTbHBIMUUKCIIAMH, C
' OOBIKHOBEHHBIMU JPOOSIMHU B MPOCTEUIINX CITydasix
1.5 BhINONMHATHIPOBEPKY, TPUKUIKYPE3YIbTATABBIYUCICHUN
1.6 OKpyrisThHaTypalbHbIEUHCIIA
2 PemennerexkcToBbIX 3a0a4
21 PemaTpTekcToBbIe3a1aunapupMeTHIECKUMCIIOCOOOMUCTIOMOIIIBIO
' OpraHU30BaHHOT'0 KOHEYHOTO NIepedopa BCeX BO3MOKHBIX BApUAHTOB
Pemate 3amaum, cojaepaliue  3aBUCUMOCTH,  CBSI3BIBAIOIIME
2.2 BCJTUYHHBI: CKOPOCTb, BpeMs, paccTosiHUE, IEHa,

KOJIN4Y€CTBO,CTONMMOCTD
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Hcnons30BaTh KpaTKue 3a1mncu, CXEMhbI, Ta6J'II/IIIBI, 0003HaYCHUS Inpu

23
pelieHny 3a1a4
[Tonb30BaThCd OCHOBHBIMU €IWHULIAMHU H3MEPEHUS: ILIEHbI, MAacCCHhl,
24 pacCTOSsIHUSI, BPEMEHH, CKOPOCTH, BBIp@XKaTh OJHH CIUHHUIIBI
BEJIUYHMHBI Yepe3 IPyTue
W3Bnekats, aHaAJIM3UPOBATh, OIICHHBATh uHdOpMaIHIo,
25 NpeICTaBICHHYI0O B  Tabnuile, Ha CTOJOYAaTOW JaMarpamme,
' WHTEPIPETUPOBAThH MIPEICTABIICHHBIC JTaHHBIC, UCTIOJIb30BaTh JTAHHBIC
IpU pelieHU! 3aau
3 Harnsanasreomerpus
31 [Tonb30BaTbcsl TEOMETPUYCCKUMHU — TIOHATHSMH:  TOYKA,
' psIMasi,0TPE30K, JIy4, YToJl, MHOTOYTOJIbHHK,
OKPYXXHOCTb, KPYT
19 [TpuBOAMTHIIPHUMEPHIOOBEKTOBOKPYKAIOIIETOMUPA, UMEIOIINX (OPMY
' M3YYEHHBIX TEOMETPUIECKUX PUTYP
Hcrnonb30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C yIJlaMU: BEpIIMHA
33 CTOPOHA;CMHOTIOYTOJIbHUKAMU: YT 0JI,BEpIINHA,CTOPOHA, IUArOHAJb; C
OKPY>KHOCTBIO: pagnyc, TUaMeTp, LIEHTP
34 N300paxkath U3yuyeHHbIE TeoMeTpruiecKkue (GUrypbl Ha HETMHOBAHHOMN
' U KJIETYaTOM OyMare ¢ MOMOLIbI0 LIUPKYJIS U JIMHEUKHU
HaxouTbIIMHBIOTPE3KOBHENOCPEACTBEHHBIMU3MEPEHUEM C
3.5 MIOMOIIBI0 JIMHCHKH, CTPOWTH OTPE3KW 3aJaHHOW JUTMHBI; CTPOWTH
OKPY>KHOCTh 33JJaHHOTO paanuyca
16 Hcnonb3oBaTh CBOMCTBA CTOPOH U YTJIOB MPAMOYTOJIBHUKA, KBaApaTa
' JUTSI IX TIOCTPOCHUS, BEIYUCIICHUS TIOMIAIN U TICpUMETPa
BoruncnarenepumMeTpUIniomaabKBaapara, mpsiMoyroibHuKa, Guryp,coc
3.7 TaBJICHHBIX W3 TMPSMOYTOJIBHUKOB, B TOM 4wHCIe (QUryp,
M300paKEHHBIX HA KJIeTYaTou Oymare
18 [T01p30BaTHCAOCHOBHBIMUMETPUUECKUMUEAMHUIIAMUU3MEPEHUS
' JUTHHBI, IO ; BRIPAKATHO THUC AMHUITBIBEIMUNHBIYEPE3IPYTHE
PacnioznaBaths nmapaienenurnen, Ky0, UCIOJIB30BaTh TEPMHUHOJIOTHIO:
39 BeplIMHa, pedpo, TpaHb, W3MEPEHUs; HAXOAUTh HU3MEPEHUs
napajienenunena, kyoa
310 Boruncnare  o0bemM  KyOa, Mmapaienenuriena 1o

3aJJaHHBIMU3MEPEHUSIM, TI0JIb30BAThCS CAMHUIIAMHI
U3MepeHus oobema
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3.11

Pemartp HEeCI10KHBIE 3aJa491 Ha UBMCPCHUC I'COMCTPUICCKUXBCIINYNH
B IPAKTUYCCKUX CUTyalusAaX
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IIpoBepsieMbledjIeMeHTBICOAEPKRAHNS

Kon

[TpoBepsieMBbINAIEMEHTCOACPIKAHUS

1

HatypanbHbleunciiau HyJb

1.1

Hatypansnoeurcino.Psaanatypansubixuncen.Yucno0.1306paxenue
HaTypaJIbHBIX YMCET TOUKAMU Ha KOOPJMHATHOW (YUCIOBOI) NpsIMOil

1.2

HOSI/IHI/IOHHaH CUCTCMACUYUCIICHHUA. PHMCK&HHYMGpaHI/IH.
HGCHTH‘-IHaHCI/ICTeMa CUHNCJIICHUA

1.3

CpaBHEHUE HATypalbHBIX YNCEI, CPABHEHUE HATYPAIBHBIX YUCEN C HYJIEM.
OxpyriaeHue HaTypaabHbIX YHCEIl

1.4

CnoxeHue, BBIYMTAHHE, YMHOXXEHHE U JI€JICHWE HATypaJbHBIX YHCEN.
CBOMCTBOHYJISITTPUCIIOKEHUH,CBONCTBAHYISIME IUHUTIBITTPUYMHOKEHHUU.
[lepeMecTuTEILHOCUCOUYETATEILHOCCBOMCTBA(3aKOHBI )CIIOKEHUS 151
YMHOXEHUSI, pacrpeIeTuTeIbHOE CBOUCTBO (3aKOH) YMHOXKEHUS

1.5

Hcnonb3oBanne OykB nisi 00O3HAYEHHS HEU3BECTHOTO
KOMITOHEHTau 3alKiCH CBOMCTB apu(PMETHUECKUX
JEUCTBUM

1.6

Jenurenn W KpaTHBIE 4YHWCIA, DPA3JIO0KEHHE HA MHOMXKHUTENM.
IIpocteiencocraBHbleuncna.l [pu3HakuaenMMocTrHa?2,
5,10,3,9. [leneHuecocTaTkoM

1.7

CTGHGHI)CHaTypaJ'H:HI)IMHOKaSaTCJ'ICM.3aHI/ICI)‘-II/ICJ'IaBBI/II[eCYMMBI paspAaHbIX
cJlara€MbIX

1.8

YucnoBoe BbIpakeHUE. BpluMCIIEHME 3HAYEHUM YHCIIOBBIX BBIPAXEHUU,
MOPSAIOK BBIMOJHEHUSI JI€UCTBUM. VCronb30BaHME NPU  BBIYUCICHHSIX
MEePEMECTUTEIHLHOTOMCOYETATEILHOTOCBOMCTB(3aKOHOB )CII0KEHUS u
YMHOKEHUS, PACHPEAETUTEIBHOTO CBOMCTBA YMHOXEHUS

Hpobu

2.1

[IpencraBienre o JpoOM Kak crmoco0e 3almucyd  4YacTH BEJIUYUHBL.
OObIkHOBEeHHBIEAPOOU. [IpaBmiibHBIEH HENpaBWIbHBIEAPOOU. CMmeliaHHast
JpoOb,peICTaBICHUECMEIIIAHHOW IPOOMBBH ICHETTPABUIILHOU IPOOH u
BBIJICJICHUE IIEJIOM YacTH 4uclia U3 HenmpaBWIbHOU ApoOu. M3o0pakeHue
npo0eit TOUKkaMu Ha YUCIIOBOM MpsIMOit

2.2

OcHoBHOecBo#cTBOApoOH. CokpartieHueapooeii. [Ipuseaecaue 1podu K
HOBOMY 3HameHaTeno. CpaBHEHUE ApoOeit

23

CrnoxeHneuBbIUUTaHUEAPOOLSH. Y MHOKECHUEH ACTICHUE PO, B3aUMHO-
oOpaTHbIe TpoOu. HaxoxaeHue 9acTy 1eI0ro  MeJIoTo M0 €ro YacTH
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24

Hecaruunas 3anuch apooOei. [lpencraBieHue necsITUYHOW ApoOU B BUJEC
O0ObIKHOBEHHOM. M300paxeHune NecITUYHBIX Ap0oOei TOuKaMu Ha YHCIIOBOM
npsimoil. CpaBHEHUE JAECSITUYHBIX IpoOei
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Apubdmerndeckue JIEUCTBUS C JIECATUYHBIMU  JIPOOSMHU.

2.5 .
OxpyTIIeHuEeIECITHYHBIX IpoOei
3 PenienneTekcTOBBIX 3a1a4
3.1 PemenuerexkcToBbIx3agayapupMeTHIeCKUMCIocoO0M
39 Pemienue nornyeckux 3agad. Pemenue 3anau nepebopoM BCeX BO3ZMOMKHBIX
' BapuaHTOB. Vcnonb30BaHue npu perieHny 3a1a4 TaOIHI] U CXeM
Pemienne 3amad, colepsKalmux 3aBUCHUMOCTH, CBS3BIBAIOIINE BEJIUYHMHBI:
313 CKOPOCTh, BpEMs, pacCTOsIHUE, IIEHY, KOJUYECTBO, CTOMMOCTbh. EAUHUIIBI
' H3MEPEHUS:MaCcChl,00bEMa, [ICHBI,PACCTOSHUS,BPEMEHH,CKOPOCTH. CBsi3b
MEXy €AMHUIIAMH U3MEPECHUS KaXKJI0M BEIIMUHUHbI
34 PernrenreocHOBHBIX3a0auHAAPOOH
3.5 [IpencraBienre1aHHBIXBBUIETA0INIL, CTOIOYATHIX THArPAMM
4 Harnmannasireomerpus
Harnsinaeie mpencraBieHuss o (urypax Ha IJIOCKOCTH: TOYKA, MpsMas,
4.1 OTPE30K, JIyY, YroJj, JIOMaHas, MHOTOYT'OJIbHUK, OKPYHOCTb, KPyT. YTOI.
[Ipsamo, OCTpPBIM, TYIIOM U PA3BEPHYTHIN YIJIbI
JnuHaoTpe3ka,MeTpuYeCKUee AMHULIBIUTUHBL. J{TMHaTOMaHO!, TIepUMETp
4.2 MHOT'OYT'OJIbHUKA. N3mepenue U MTOCTPOCHUE yTJIOB c
MOMOINIBIOTPAHCIIOPTHPA
43 HarnsagaeienpeactaBieHUsioPpUrypaxHaraioCKOCTH: MHOTOYTOJIbHUK,
' MPSIMOYTOJILHUK, KBaJIpaT, TPEYTOJIbHUK; O paBEHCTBE QUTYP
N3o06paxkenne ¢uryp, B ToM uucie Ha kierdatoil Oymare. [loctpoenue
44 KOH(PUTYpalMiu34acTeUIpsIMOi,0KPY>KHOCTHHAHETMHOBAHHOM 51
' kiertyato  Oymare. Vcnonb3oBaHuMe CBOHCTB CTOPOH U YIJIOB
NpSAMOYTOJIbHUKA, KBaJpaTa
[TnomaapnpsIMOyTroIbHUKAUMHOTOYTOJIbHUKOB,COCTABJICHHBIX U3
4.5 NPSIMOYTOJILHUKOB, B TOM 4YHuCJIe (PUryp, M300paKEHHBIX Ha KJIETYATOM
oymare. EnquHuiibpl u3mMepeHus mionaan
Harnsigueie peACTaBICHUS 0 MPOCTPAHCTBEHHBIX burypax:
MPSIMOYTOJIBHBIN Tapayienenunen, Ky0, MHororpaHHuku. M3o0paxeHue
4.6 MPOCTEUINTNX MHOTOTPAaHHUKOB. Pa3BepTkum KyOa u mapasuienenure/a.
Coznanue mMojieneld MHOTOrpaHHUKOB (M3 Oymaru, mpoBOJIOKH, MJIACTUIIMHA
U JPYTUX MaTEpPUAJIOB)
47 O06beMnpsaMoyToIpHOTONIApalIenenunena,kyoa. EquauipimmsmepeHnsioobem

a
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IIpoBepsieMbleTPe0OBAHUAKPE3YJIbTATAM OCBOCHHUSI OCHOBHOM
00pa3oBaTeIbHOMNPOrPAMMbI

Koamnpogepsie [IpoBepsiembie MTpeAMETHBIE PE3YILTATHl OCBOCHHSI OCHOBHOM
MOTO 00pa3oBaTeILHONIIPOTPaMMBIOCHOBHOT0001IIer000pa3oBaHus
pe3yJibrara
1 HucauBeuUCIEHUS
3HATHbUNIOHUMATHTEPMUHBI,CBA3aHHBIECPA3INYHBIMUBUIAMU YU CEHUCT
1.1 0CO0aMUNX3AMMUCH,TEPEXOTUTH(ECITMITOBO3ZMOXKHO)OT OJHONU (DOPMBI
3aMKCcH Yucia K Apyrou
12 CpaBHUBaTh U yHOPSAJOYMBATH II€NIbIe YHUCIA,
' OOBIKHOBEHHBICH JCCATUYHBIC JPOOH, CPABHUBATH
YKCiia OAHOTO U Pa3HbIX 3HAKOB
BoimonHsaTh, coueTas  yCTHbIE M NHCHbMEHHBIE  TPUEMBI,
13 apumeTnyeckue NEHCTBUS C HATYPAJIbHBIMH W IEIBIMH YHCIIAMHU,
' 0OBIKHOBEHHBIMUUIECATUYHBIMUIPOOSIMU,TOJIOKUTETbHBIMUU
OTpHUIIATEILHBIMHU YUCIIAMU
BBIYucisITh 3HaYCHUS YUCIIOBBIX BBIPAKEHUM, BBITIOJNHATHh MPUKUAKY
14 MU OILIEHKY pe3yJibTaTa BBIYUCICHUMN, BBIMOIHATH MPEOOpa3OBaHUS
' YHCIIOBBIX BBIPAKEHUN Ha OCHOBE CBOICTB
apu(PpMETHICCKUX ACHUCTBHIA
L5 OxkpyrisaTh Lenble 4Yuclia U JECATHYHbIE  JIpoOw,
' HAXOAUTHIPUOIVKCHHS YACETT
COOTHOCUTHPTOUKYHAKOOPAMHATHOUIIPSAMONCCOOTBETCTBYIOIIIUMEN
1.6 YUCIIOM M HM300pa)kaTh 4yucia TOYKAMU Ha KOOPAMHATHOW MPSMOMH,
HAXOJUTh MOJYJb YHCTIa
17 CoOTHOCUTH TOYKY B TNPAMOYTOJIBHOM  CHCTEME
' KOOPJMHATC KOOPJAMHATAMH 3TON TOUKH
18 OxkpyrisTh Ledble 4YUCla W JECATHYHBIE  JpoOH,
' HaXOAUTHIPUOIKEHHS YUCETT
2 YucrioBblenOYKBEHHBIEBBIPAKEHUS
[TonumaTes U ynoTpeOasiTh TEPMHUHBI, CBA3aHHBIC C 3aMKUCHIO CTETICHU
2.1 Yyyucia, HaXOAUTh KBaApaT M KyO uwWcla, BBIYUCISATH 3HAYECHHUS
YHCJIOBBIX BBIPAKEHUH, COJIEPIKAIINX CTETICHH
9 [Tonb30oBaThCA MPU3HAKAMU JCIUMOCTH, PACKIAIBIBATh HATYPAIbHbBIE

YUCJia Ha IMMPOCTBIC MHOKUTCIIN
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HOHB3OB3TBC$IM8,CHIT36OM,COCTaBJISITBHpOHOpIII/II/II/IOTHOHICHI/IH

24

Ucnonb3oBaTh OYKBBI JiJI1  OOO3HAUEHHS YHCEN TPU  3aIlucu
MaTeMaTUYECKUXBBIPAKCHHN,COCTABIATHOYKBEHHBICBHIPAXKCHUSI U
(bopMyIIbl, HAXOUThH 3HAYEHUS OYKBEHHBIX BBIPAXKEHUN

2.5

HaxoauTbHENn3BECTHRIMKOMIIOHEHTPABEHCTBA

PemenneTekcToOBBIX 3aaa4d

3.1

PeI_IIaTBMHOFOIH&FOBLICTGKCTOBBIGSaI[a‘-II/IapI/I(bMeTI/I‘IGCKI/IMCHOCO(iOM

3.2

Pemate 3amaun, cBsi3aHHBIE C OTHOLIEHUEM, MPONOPILIMOHATBHOCTHIO
BEJINYMH,TPOIEHTAMU,PEIIATbTPUOCHOBHBIE3aJaYNHAIPOOH "
MIPOLICHTHI

33

Pemare  3amaum, coaepkamme — 3aBUCUMOCTH,  CBSI3BIBAIOLIUE
BEJIMYMHBI: CKOPOCTb, BpEMS, pAaCCTOSHHUE, LEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOAUTEIBLHOCTD, BPEMsl, 00BEM pabOThl, UCIIONb3YSI
apu(pMeTuyecKue JCHCTBUSA, OLEHKY, TPUKHUAKY; I0JIb30BaATHCS
€AMHUIAMU U3MEPEHUS] COOTBETCTBYIOIMX BEIIMYUH

3.4

COCTaBJ'IHTI)6YKBGHHBIGBBIpa)i(GHPI}IHOYCJIOBI/IIOBaI[a‘{I/I

3.5

N3BnekaTteuHpOpMaInio, mpecTaBICHHYIOBTA0INIAX, HA JIMHEHHOM!,
CTOJIOYATOM WM  KPYroBOM JuarpamMmax, HWHTEPIPETUPOBATH
NPEACTABICHHbIE JAaHHBIE, HCMOJb30BaTh JAHHBIE MpPH PEUICHUU
3a1a4

3.6

[IpencraBnaTe MHQOpPMALUMIO C MOMOLIBIO  TAaONHIL,
JUHEWHOWN CTONOYATON quarpamm

Harngannasreomerpus

4.1

[IpuBoauTh HpUMEPBH OOBEKTOB OKPYKAIOLIEIO MHUPA, HMEIOLIUX
(opMy M3yUYEHHBIX I€OMETPUUYECKUX IIOCKUX M MPOCTPAHCTBEHHBIX
¢uryp, npuMepbl paBHbIX 1 CHMMETPUYHBIX (DPUTYP

4.2

N3006paxaThCIOMOIIBIOIUPKYIIS,JINHEHKH, TPAHCIIOPTUPAHA
HETMHOBAaHHOW W  KJIeTYaTo Oymare U3ydeHHBbIE IUIOCKHE
reoMeTpuyeckre GUrypsl 1 KOHPUTYpaluud, CAMMETPUYHbBIE QUTYPbI

4.3

[Tonb30BaThCs TEOMETPHUUECKMMH TOHSATHSIMHU: PaBEHCTBO (GUTYD,
CUMMETPHS; UCIIOIb30BATETEPMUHOIIOTHIO,CBSI3aHHYOC CUMMETPUEH:
OCb CUMMETPHH, LIECHTP CUMMETPUU

4.4

HaxoauTe BEIM4YMHBI yTII0B U3MEPEHUEM C ITOMOIIBIO TPAHCIIOPTHPA,
CTPOHUTH YIJIbl 3aJaHHOM BEJIWYMHBI, IOJB30BAThCA IPU PELICHUU
3a7a4 TPaJLyCHOM MEpOM YIJIOB, PacliO3HAaBaTh HA YEPTEXKaxX OCTPBIN,
MIPSIMOU, PA3BEPHYTHIA U TYIIOM yTJIBI

127



denepanpHaspadbouasiporpammalMaTtemaTuka. S—9kacchi(0a30BbIHYPOBEHD)

4.5

Bpluncnare  OauMHY ~— JIOMaHOM, NEPUMETP  MHOTOYTOJbHUKA,
NOJIb30BATHCSl €AMHULAMH HW3MEPEHUs JUIMHBI, BbIpaXaTb OJIHU
€IUHULIBI U3MEPEHUS JUIUHBI Uepe3 APYyTrue

4.6

HaxoauTe,ucronp3ysa4epTe:KHbIENHCTPYMEHTBI, PACCTOSHUAS : MEXK Ly 1B
YMATOYKAMM,0TTOYKUIOTIPAMON, UTMHYITy THHAKBAAPATHOMCETKE

4.7

Boeraucnsate miomanas Guryp, cOCTaBIEHHBIX H3 MPSMOYTOJHHUKOB,
MCIIOJIB30BaTh pa3OuMeHNe Ha MPSMOYTOJILHUKHU, HA PaBHbBIE (DUTYPHI,
JNOCTPaWBaHUE JI0 TMPSAMOYTOJIbHHUKA, IIOJb30BATHCA OCHOBHBIMHU
€AIVHUIAMH W3MEPEHUs IUIOIAAN, BbIPAXATh OJHU €IWHULI
M3MEpPEHUS IUIOLIAINA Yepes3 APYTue

4.8

Pacro3naBaTth Ha MOAENAX W HW300PAKECHHUSIX MHPAMUTY, KOHYC,
MWINHAP, WCIOJIb30BaTh TEPMHHOJOTHIO: BEpIINHA, PeOpo, TpaHb,
OCHOBAHUE, Pa3BEepPTKa

4.9

N300paxaTbHaKIETYATONOYMAarenpsMOyTroIbHbIAIapAIIICIICIIUAIIE]

4.10

Berancnare  00beM  TPSIMOYTOJIBHOTO — MapauiesienuIie/a,
Ky0a,IT0JIb30BaThCSI OCHOBHBIMH €IMHHUIIAMH
HU3MepeHus 00bema

4.11

Pemate HeCloXHbBIC 3aJa4d Ha HaxXO0XIACHHC
IFCOMECTPUUCCKUXBCINYHNH B IIPAKTUYCCKUX CUTYyallUAX

HpOBepHeMLIeC)JIeMeHTLICOI[ep)KaHI/Iﬂ

Kon [IpoBepseMBbIIEMEHTCOIEPKAHNS
1 HarypanbHbieuncia
Apudmerrueckue AEHUCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMU YHUCJIaMHU.
11 YucnoBble BbIpaXEHUS, MOPSAOK JEUCTBHM, HUCHOJIb30BAaHUE CKOOOK.
' Hcnonw3oBanue npu BBIYUCIICHUSIX MePEMECTUTEHHOTO u
COUETATEIIbHOTOCBOMCTBCIOKEHUSI W YMHOXKEHUS, PACIPECIUTEIIbLHOTO
CBOMCTBA YMHOKECHUS
1.2 OkpyrJieHuEHATYpaIbHBIXUUCE
13 JenutenuukparHbieunciia, HanOoIbITU OO ST TEIbMHAUMEHbITIEe
' oOrmiee kpaTHoe. JlenMMOoCTh CyMMBI B IPOU3BEICHUS
1.4 JlenenuecocrtaTtkoM
2 Hpobu
21 OOBIKHOBEHHASIPOOB,0CHOBHOECBONCTBOAPOOH,COKpAILIEHUEPOOEH.

CpaBHEHHE U yHOPSAI0YUBAHUE TPOOCH
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2.2

Pemenue 3a1a4 Ha HAXO0KIEHUE YACTHU OT LIEJIOr0 U LIEJIOT0 MO €ro
yacTu.J[poOHOE YKCII0 KaK pe3ybTaT AeICHUS
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[IpencraBnenne nAecATUYHOW JpoOM B BHJE OOBIKHOBEHHOMU
JpoOUH BO3MOXKHOCTD MPEICTABICHHSI OOBIKHOBEHHOM
JIpoOU B BUJE JECATUUHON

24

Jecatuunble ApoOM U MeTpuueckas cucrema Mep. Apudmerndeckue
JNEHUCTBUSL W YHUCJIOBBIE  BBIPAKEHUS C  OOBIKHOBEHHBIMH U
JECATUUHBIMUIPOOSIMU

2.5

Otnouenue. [lenenneBganHoMOTHOLEHNH. MaciiTal, mponopusi.
[IpuMeHeHune mponopunii P PEUIEHNH 3a1a4

2.6

HOHHTI/ICHpOI_IeHTa.BBI‘-II/ICJ'IGHI/IGHPOHGHTaOTBCJIHqHHBIHBeHH‘{HHBI
HOCerOHCHTy.BBIpa)KeHI/IerOH@HTOB,Z[@CHTI/I‘IHBIMI/I,HPO6}IMI/I.P€IHGHI/I€
3a/1a4 Ha IIPOLCHTHI. BI)Ipa)KeHI/Ie OTHOLICHMA BCJIMYHH B IIPOOCHTAX

HOJIO}KI/ITGJ'IBHLIGI/IOTpI/II_[aTeJILHBIG‘II/ICJIa

3.1

[lonoxwurenbHble U OTpULATENbHBIE Yucaa. Llenpie uncna. Monyne yuncna,
reoMeTpuuYecKasuHTepIpeTanusamMoyisuucia. zoopaxenueurcen Ha
KOOPJMHATHOM NpsAMoi. YHucoBele MPpoMeEXYTKH. CpaBHEHUE YK CENl

3.2

Apudpmernueckre JEUCTBUS C TIOJOKUTENbHBIMU M OTPULIATEIbHBIMU
YUCIaMHU

33

[IpsmoyrosibHast cucTeMa KOOpPAMHAT Ha IUIOCKOCTH. KoopauHathl
TOUKHMHAIJIOCKOCTH,abcunccanopanHara.lloctpoennerouekupuryp Ha
KOOPANHATHOM MJIIOCKOCTH

BYKBGHHBIGBLIpa)KCHI/IH

4.1

[TpumeHeHneOyKBII3aMUCUMATEMATHUECKUXBBIPAXKEHUN U TIPEIOKEHUH.
CaolicTBa apupMEeTHIECKUX JEVUCTBUU. bykBeHHbIE
BBIPAKEHUANYHCIIOBBICIIOICTAHOBKH. byKBEHHBIEPABEHCTBA, HAX 0K ICHUE
HEU3BECTHOI'O KOMIIOHEHTA

4.2

dopmyIbl,HopMyITBI IEpUMETPA UTUTOMIAIUTPSIMOYTOIbHIKA, KBAIpaTa,
o0beMa napajuiesenurena u Kyoa

PemeHneTekCcTOBBIX 3aaa4

5.1

PGIHeHI/IeTCKCTOBI)IX3a,Z[a‘IapI/I(i)MeTI/I‘ICCKI/IMCHOCO6OM

52

Pemenne norndeckux 3agad. Pemenue 3amad mepebopoM Bcex
BO3MO>KHBIXBAPUAHTOB

53

Pemienne 3amay, comepxkaliux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEIWYHHBI:
CKOpOCTb, BpE€Ms, pPAacCTOsIHME, II€Ha, KOJMYECTBO, CTOUMOCTb,
IIPOHU3BOIUTEIHFHOCTD,BpeMs,00eMpad0Thl. ENMHHUIIBIN3MEPSHUS : MACCHI,
CTOMMOCTH, PACCTOSIHUS, BPEMEHU, CKOPOCTU. CBS3b MEXIy €IUHUIIAMU
M3MEPEHUS KAXKJIOW BEIIMYUHBI
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Pemenue 3aga4d, CBs3aHHBIX C OTHOIICHUEM,

54
IPONOPLUUOHATBHOCTBIOBEINYMH, POLIEHTAMU; PELLICHNE
OCHOBHBIX 33J]a4 Ha JPOOU U MPOLEHTHI
55 OueHkaunpukuaKa,oKpyrieHrepesyaprata. CocTaBieHue0yKBEHHbIX
' BBIPAKEHUM 10 YCIIOBUIO 33/1a4U.
56 [IpencraBieHnenanHbIXCIOMOLIbIOTA0IUIIMARArpamMM. CTon0uaTeie
' JuarpaMMbl. YTeHHe KpyroBbIX JUarpaMm
6 Harnsanasareomerpus
6.1 Touka, mnpsAMas, OTPE30K, Jy4, Yrojd, JOMaHasd,
' MHOT'OYTOJIbHUK, YETHIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTD,
KpyT
6. B3auMHOepacnoa0xeHUeIBY XIIPSIMBIXHAIIJIOCKOCTH, TIAPAJUIEIbHBIENIPSIMBIE,
' NEPHEHANKYJISIPHBIE TPSIMbIE
63 N3mMepeHnepaccTosIHAN : MEK 1y IBYMATOUYKAMU,0TTOUYKUOIIPSIMOM, JIMHA
' MaplIpyTa Ha KBaJpaTHOU CETKe
6.4 | I3MepeHnennocTpOeHUEYTIIOBCIIOMOIIBIOTPAHCIIOPTHPA
6.5 BuasITpeyroabHUKOB:OCTPOYTOJIbHBIN, IPIMOYTOJIBHBIN, TYTIOYT OJIbHBIM,
' paBHOOEPEHHBIN, pABHOCTOPOHHUI
6.6 YerbipexyroabHuK. [ [pAMOyTroapHUK,KBaIpaT: UICIIOJIb30BaHUECBOICTB
' CTOpOH, YIJIOB, AMArOHAJIEH
N300paxkeHrnereoMeTpruuecKuX purypHaHeIMHOBaHHOWOyMare c
6.7 UCIIOJIb30BAaHUEM  LHUPKYJsS, JIMHEMKH, YIrOJbHUKA, TPAHCIOPTHPA.
[TocTpoenus Ha kieTyaToi Oymare
6.8 [IepumMeTpMHOTOyroabHUKA
[Tonsstue  muomanu  QUIypsl, €OUHUIBI  HU3MEPEHUS  IUIOLIAIHM.
6.9 [TpubnmkeHHOE M3MepeHue Iuiomaau ¢uryp, B TOM UHUCIE Ha
KBaJIpaTHOMCETKE
6.10 | [IpubnmkeHHOECN3MEPECHHUE ITTUHBIOKPYKHOCTH, IIJIOMATUKPYTa
6.11 CummMmeTrpusi:  UEHTpajbHas, oOceBas U  3€pKaJibHAasi.
' [TocTpoeHrecuMMETPUYHBIX (HUTYD
Harusanaeie IIPEACTABIICHMUS 0 IIPOCTPaHCTBEHHBIX ¢durypax:
napajuienenunesn, Ky0, npusma, nupamMmuia, KOHycC, IWIMHAD, wap u chepa.
6.12 N300paxenne  mpocTpaHCTBEHHBIX  ¢uryp. Ilpumepsr  pa3BepTok

MHOTOTPAaHHHMKOB,  HWIMHApa u  KoHyca. Co3manue  Monenei
NPOCTPAHCTBEHHBIX Guryp (W3 Oymaru, MPOBOJOKH, IJACTHIMHA W
JIPYTrUXMaTepralioB)
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6.13

[TonsiTueo6beMa, e AMHULIBI U3MEPEHNA00beMa. OObEMITPIMOYTOJIBHOTO
napajenenunena, kyoa
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IIpoBepsieMbleTPe0OBAHUAKPE3YJIbTATAM OCBOCHHUSI OCHOBHOM
00pa3oBaTeIbHOMNPOrPAMMbI

Koamnpogepsie [IpoBepsiembie MTpeAMETHBIE PE3YILTATHl OCBOCHHSI OCHOBHOM
MOTO 00pa3oBaTeILHONIIPOTPaMMBIOCHOBHOT0001IIer000pa3oBaHus
pe3yJibrara
1 HucauBeuUCIEHUS
11 BoimonusATe,  couyeTas  yCTHbIE U NHCbMEHHBIE
' npueMblL,apu(pMeTHIECKIE TEHCTBUS C
palMOHAIbHBIMU YUCIIAMU
Haxoauth ~ 3HaueHHs  YHUCIIOBBIX  BBIP@XEHHUHM,  MNPUMEHSTbH
1.2 Pa3HO00Pa3HBIECTIOCOOBIUTTPUEMBIBBIYUCICHUSI3HAUCHU N IPOOHBIX
BBIpAXKEHU, CoJlepKalIuX OObIKHOBEHHBIE U IECATUYHbBIE 1POOU
[lepexomuts oT onmHOM GOpMBI 3alMKUCh 4YHUCEN K JIPYrou
13 (npeoOpa3oBbIBaTh  JECATUYHYIO  IpOoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECSITHYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JIECATUIHYIO 1pOOBb)
1.4 CpaBHUBATBUYTNIOPAIOYMBATHPALIMOHATBHBIEYHCIIA
1.5 OkpyrisTpunciia
BbBINONHATE MPUKUIKY W OLICHKY PE3yJIbTaTa BBIUUCICHUMN, OIEHKY
1.6 3HAYEHUHNYMCIIOBBIXBBIPAKEHU M. BBIITOMHATHIEUCTBUSACO CTENEHAMHU C
HaTypaJIbHbIMH TTOKa3aTeIsiMu
17 [IpuMeHATh TNpHU3HAKU JAETUMOCTH, pa3JoKEHHE Ha
' MHO>KUTEIMHATYPAIbHBIX YHCET
PemaThbnpakTHKO-OpUEHTUPOBAaHHbBIE3aaYU,CBSI3aHHBIEC
OTHOIIEHUEM BEJIMYMH, MPONOPIIMOHATIEHOCTHIO BEJIMYMH,
1.8 MPOLEHTaMH,UHTEPIPETUPOBATHPE3YIbTAaThIPEIICHUA3AIad C YUETOM
OTpaHUYEHMI, CBS3aHHBIX CO CBOWCTBAMHM  PacCMATPUBAEMBIX
00BEKTOB
2 Anre6panyecKrueBbIPAKEHUS
21 Hcnonb3oBark anreOpanyeckyrd TEPMUHOJIOTUIO U
' CUMBOJIMKY,[IPUMEHSATH €€ B IPOLIECCE OCBOCHUS
y4eOHOTO MaTepHalia
29 Haxomute 3HaueHusi OYKBEHHBIX BBIPQKEHUH TIpU

3aJaHHBIX3HAYCHHAX IICPCMCHHBIX
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23

BEINONHATE  TIpeoOpa3oBaHusl IIEJIOT0  BBIPAKEHUSA B
MHOTOWICHIIPUBEICHHUEM TOJOOHBIX CJIaracMbIX,
PACKpPBITHEM CKOOOK
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24

BrInonHATYMHOXKEHHEO JTHOWICHAHAMHOT OYJICHUMHOT OWJICHA Ha
MHOTOWICH, TNPUMEHATh  (POpMyNIbl  KBajpara CyMMBI W
KBaJpaTapa3sHOCTU

2.5

OcylecTBIATEPA3JI0KEHUEMHOTOYWICHOBHAMHOXUTEIUCIIOMOLIBIO
BBIHECEHUA3aCKOOKNOOIIETOMHOKUTENS, TPy IITUPOBKUCIAraeMblX,
NpUMEHEHHUs (HOPMYIT COKPAILIEHHOTO YMHOKEHUS

2.6

HpI/IMeHHTB HpGO6p&30BaHI/IH MHOTOYJICHOBIJIA PCHICHHWA PA3JIMYHBIX
3aJa4 U3 MaTCMaTuKu, CMCXKHBIX IIPCAMCTOB, U3 peanLHoﬁ IIPAaKTHUKH

2.7

Hcnonb30BaTbCBOMCTBACTENIEHEMCHATYPAJIbHBIMUIIOKA3ATENSAMU JJIS1
npeoOpa3oBaHuUs BEIPAKECHHM

YPaBHeHI/ISIHHepaBGHCTBa

3.1

Pemwlare nuHENHBIE ypaBHEHHs C OJHOW NEPEMEHHOW, IPUMEHSS
IIPpaBWJIa IIEPEX01a OT UCXOJHOTO YPABHEHUS K PABHOCHIBHOMY €MY.
IIpoBepsATh, ABIAETCA JIM YUCIO KOPHEM YPaBHEHHUS

3.2

[Ipumensary rpaduyeckue METOAbl TPU  PEIICHUU
JIMHEWHBIXYPABHEHUN U UX CUCTEM

3.3

[TopOupaTepuMepbIapUYUCeL, ABISIOMINXCAPEIICHUEMIMHETHOTO
YpaBHEHHUS C ABYMSI IEPEMEHHBIMU

3.4

CTpouTh B KOOPJWHATHOM MJIOCKOCTH TpauK JTUHEWHOTO YPAaBHECHHUS
C IBYMsI TIEPEMEHHBIMU; TOJIb3YSICh TPaQUKOM, IPUBOAUTH MPUMEPHI
pelieHus ypaBHeHUS

3.5

PemaTscrucTeMbIIBY X THHEHHBIXYPABHEHUHCBYMSTIEPEMEHHBIMH, B
TOM 4HCIe TpadhUuIecKu

3.6

CocTaBnaTe U pemaTh JUMHEHHOE YPABHEHUE WM CHUCTEMYJIMHENHBIX
YPaBHEHUH IO YCIOBHUIO 3aJa4d, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4 IOJyYEHHBIN pe3yJIbTaT

Koopnunateiurpaduku. @yHKIuu

4.1

N300pakath Ha KOOPAMHATHOW TPSIMOM TOYKHU, COOTBETCTBYIOIIHEC
3aJIaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, MHTEpPBAJIbI, 3alUCHIBATH
YHUCJIOBBIE MPOMEKYTKHU Ha alreOpandeckoMm si3bIKe

4.2

OTMeuaTh B KOOpPAMHATHOW TUIOCKOCTH TOYKHA IO 3aJaHHBIM
KOOpJIMHATaM

4.3

CrpoutbrpadukunHeiHbIX G yHKIMA. CTpOUThrpa@uKPyHKIUHN y = [X|
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4.4

OnuckiBaTh ¢ MOMOLIBI0 (PYHKIIMN M3BECTHBIE 3aBUCUMOCTH MEX]Y
BEJIMYMHAMU: CKOpPOCTb, BpEMS, PACCTOSIHUE, LEHY, KOJHMYECTBO,
CTOMMOCTb, TPOU3BOAUTENILHOCTD, BpEMS1, 00bEM PabOTHI

4.5

HaXOI[I/ITI)BHa‘IeHI/IG(I)YHKIII/II/IHO?)HaqGHHIOCGapFYMGHTa

4.6

[lonumate rpaduueckuil crnoco® MNpPEACTaBICHUS U aHAIU3a
MH(pOpMaIUH,U3BIEKaTbUUHTEPIIPETUPOBATHUHPOPMALIUION3
rpaduKOB peaibHbIX MPOLECCOB U 3aBUCUMOCTEN

BeposarHocThucTaTHCTHKA

5.1

YurtateuH(OpMaImio, mpeIcTaBICHHYIOBTA0INIIaX HalHATPAMMAaX,
NPEJICTaBIATh JaHHBIC B BHJE TaOJHWI, CTPOUTH JHATPAMMBI
(cTronbukoBbIe (cTONOUYATHIC) U KPYTOBBIE) IO MACCUBAM 3HAYCHU I

5.2

OnuceiBaTh W WHTEPIPETHPOBATH PEATBHBIE YHCIIOBBIC
JaHHBIC,IPEICTABIICHHBIC B TAOIWIIaX, HA TUarpaMmax,
rpadukax

53

Hcnonb3oBaTe  JUIsl  ONWCAaHHUS  JAaHHBIX  CTAaTHCTHYECKHE
XapaKTEPUCTHKU: CpelHee apu(pMeTnyeckoe, MearaHa, HauOoJIbLIee
Y HaUMEHbIIIee 3HAUEHUs, pa3Max

54

NmMeThnipeicTaBIEHNEOCTYHaHHOMU3MEHUMBOCTUHATIPUMEPAXIIEH,
bU3UYECKNX BEJIMYMH, AHTPONIOMETPUYECKUX JIaHHBIX, HUMETh
IIPEJCTABIEHNUE O CTATUCTUYECKOW YCTOMYUBOCTH

['eomerpus

6.1

Pacnio3naBaTh M3ydeHHbIE TeOMETpUYECKUE (UTYpPBI, ONPEAENATh UX
B3aUMHOE paCIOJIOKEHUE, H300pakaTb TIE€OMETpUYECKHe (Urypsl,
BBITNIOJIHATHYEPTEIKUIIOYCIIOBUI03a]aul. I3MepAThIMHETHBIENYTJIOBBI
€BEJIMYMHBL. PelaTe3a1a4nHaBbIYMCIICHUEITTMHOTPE3KOB U BEJIUYMH
yIJI0B

6.2

Henatb rpyOyi0 OLIEHKY JIMHEWHBIX MYTJIOBBIX BEITUYUH MPEIMETOBB
peanbHOM KU3HHM, pasMEpoB NPHUPOJHBIX O00BEKTOB. PaznuuaTh
pa3Mephl 3TUX OOBEKTOB IO MOPSAIKY BETUUHHBI

6.3

CTpouThUEpTEKNKTEOMETPUUECKUM3ada9aM

6.4

[Tonb30BaThCAMPU3HAKAMUPABEHCTBATPEYT OJIbHUKOB,UCIIOJIb30BATh
MPU3HAKUHUCBOMCTBAPABHOOEIPEHHBIXTPEYTOJIbHUKOBIIPUPEIICHUN3A
nad

6.5

[IpoBoAUTH  JIOTHYECKHUE  PACCYXKACHUS  C
UCIOJIb30BAaHUEMT'€OMETPUUECKUX TEOPEM

6.6

ITonp3oBaThCs [IPU3HAKAMHU paBEHCTBA IIPSAMOYTOJIBHBIX
TPEYTOJbHUKOB, CBOMCTBOM MEIMAHBI, ITPOBEACHHON K THIIOTEHY3€
IIPSAIMOYTOJIBHOI'O TPEYTOJIBbHUKA, B PELICHUHA N€OMETPUYECKUX 3a1aY
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6.7

OnpenensaTe napamiebHOCTh MPSAMBIX C MOMOUIBIO YIJIOB, KOTOPBIE
oOpazyeTcHUMUCeKyIast. OnpeaensThuapaiiebHOCThIPSIMBIXCIIOMO
LIBIOPABEHCTBAPACCTOSIHUMOTTOUEKOAHOMIIPIMOMIOTOUEK  APYIrou
PAMOU

6.8

Pemarp3anaunnakieTyaToiioymare

6.9

[IpoBOANTH BBIYMCIEHUS M HAXOJIUTh YHCIOBbIE U OyKBEHHBIE
3HAQ4YEHUS YTJIOB B T'EOMETPUYECKHMX 3a1a4ax C MCIHOJIb30BAHUEM
CYMMBI YIJIOB TPE€YrOJIbHUKOB W MHOTI'OYTOJIbHUKOB, CBOWCTB YTJIOB,
0o0pa30BaHHBIX MPH [EPECEUECHUU JIBYX MapajlIeNIbHbIX MPSIMbIX
cekyllen. Pemars npakTrnyeckue 3a1a4un Ha HAX0XKIEHUE YTIIOB

6.10

Bnagetp nNoOHATHEM T€OMETPUUYECKOIO MecTa TOYEK. YMETh
OTPENEIATEONCCEKTPUCYYTIIAUCEPETUHHBIMTICPIICHIUKYIISIPK OTPE3KY
KaK F€OMETPUYECKUE MECTA TOUEK

6.11

DopMyIUPOBATHONPEACICHUSOKPYKHOCTUMKPYTa,XOpAbl U AUaMeTpa
OKPY’KHOCTH, IIOJIb30BATbCA MX CBOWCTBAMU. YMETh IIPUMEHSTH 3TH
CBOWCTBA MPU PELICHUHU 3a1a4

6.12

Bnagete moHsTHEM ONHMCAHHOW OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH,
yMETh HaxoJIuTh ee MeHTp. [lonbp3oBaThcs (akTaMu O TOM, 4YTO
OMCCEKTPUCHIYTIIOBTPEYTOJIbHIKATIEPECEKAIOTCIBOTHOUTOUKE, 0
TOM, YTO CEPEAMHHBIC MEPHEHIUKYISPBI K CTOPOHAM TPEYTOJIbHHUKA
IIEPECEKAIOTCS B OJHOM TOYKE

6.13

Brnanerr mnoHsITHEM KacaTebHOM K OKPYHOCTH, IOJIb30BAThCS
TEOpeMOW O TEPHeHAMKYJISIPHOCTH KacaTelbHONM U  paauyca,
MIPOBEJICHHOI'O K TOUYKE KacaHus

6.14

Ilonp30BaTbCcs MNPOCTEHIIMMU  T€OMETPUUECKUMU
HEPaBEHCTBAMM,IIOHUMATh UX IIPAKTUYECKUN CMBICII

6.15

[IpOoBOAMTHEOCHOBHBIETEOMETPUUECKUETTOCTPOECHUSICIIOMOILBIO
LUAPKYJISL U TUHEUKH

IIpoBepsieMbIe31eMEeHTBICOAEPKAHUS

Kon [IpoBepseMBbIIEMEHTCOIEPKAHNS
1 YUucnanBeIYUCICHUS
Jpobu 0OBIKHOBEHHBIE M JIECSITUYHBIE, IEPEX0] OT OJHON (HOPMBI 3amucu
1.1 npoOeit k apyroi. [loHsTHE palMOHAIBHOTO YHCIA, 3alUCh, CPABHEHUE,

YHOPAJOUYUBAHUC PATHOHAJIBHBIX YK CCII
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Apudmernueckue 1eUCTBUIC pallMOHaIbHBIMUUKCIaMu. Pelienre 3anay u3

1.2 .
peanbHOM MPAKTUKU HA YaCTH, HA JPOOHU
13 CrerneHbCcHATYpaJIbHBIMIIOKA3aTEJIEM : OTIPEIEIICHHE, IPe0Opa3OBaHMe
' BBIPAKEHUI Ha OCHOBE OIPEIEIICHHS], 3aIIUCh OOJIBIINX YUCEN
14 [Ipo1ieHThl, 3aMKch MPOLIEHTOB B BUAE IpoOU U ApoOH B BUJE
' IPOLIEHTOB. T pHOCHOBHBIE3aITaYMHANPOLICHThI, pELICHHE3a/1a4n3pEaIbHON TP
KTUKHU
15 [IpuMeHeHre TIPU3HAKOB JIETUMOCTH, pa3JIOKEHUE Ha
' MHOKUTEJIMHATYPAIbHBIX YHCEIT
16 PeanpbHple  3aBHCHMMOCTH, B TOM Uucle TpsMas U oOpaTHas
' POTIOPIIMOHATLHOCTH
2 AnreOpanyecKueBbIPAKEHNUS
71 [IepemeHHbBIE, UM CIOBOE3HAYEHUEBBIPAXKECHUACTIEPEMEHHOM. JlonTyCTHMBIE
' 3HAYCHUSI IEPEMEHHBIX
29 [IpencraBieHne3aBUCUMOCTH ~ MEXAYBEJIIMYMHAMUA  BBUACPOPMYIIBL.
' Beraucnenus mo ¢popmyiiam
23 [IpeoOpa3oBaHre OYKBEHHBIX  BBIPQKEHUW, TOXKIECTBEHHO
' PaBHBIEBBIPAKEHUS
24 CBOICTBAaCTENEHNCHATYPAIbHBIMIIOKA3aTEIIEM
25 OpnHowieHbIMMHOTOWIeHbL. CTeneHbMHOTOWwieHa. Cll0KeHNEe, BBIYUTaHHE,
' YMHO>KCHUE MHOTOYJICHOB
@opMyJIbl  COKPAIlEHHOI'O0 YMHOXXEHHS: KBaJApaT CyMMbl M KBaJapaT
2.6 | paznoctu.dopmynapazHOCTUKBaAPATOB.Pa3nokeHNEMHOTO4JIEHOBHA
MHOXHUTEN
3 YpaBHeHus
31 VYpaBHeHMEe,KOpeHbYpaBHEHU S, IpaBUIapeoOpa3oBaHUSypaBHEHUS,
' PaBHOCHIILHOCTD ypaBHEHUH
39 JInHeHOeypaBHEHUECOAHONTIEPEMEHHOW, YU CIIOKOPHENTTMHEMTHOTO
' YPABHEHHUSI, PEIICHNE JINHENHBIX YPAaBHEHUN
313 CocraBiieHrEe ypaBHEHUH 110 YCIOBUIO 33/1a4d. Penmenne TeEKCTOBBIX 3a/1a4uC
' MOMOIIBIO YpaBHEHUN
3.4 | JluHeiiHOeypaBHEHUECABYMTIEPEMEHHBIMUHET OIpadUK
Cucrema NIByX JMHEHHBIX YpPaBHEHHU C JABYyMsI NIEPEMEHHbIMH. PelieHue
3.5 CUCTEMYpPaBHEHUMCITOCOOOMMIOACTAaHOBKU. [ I[puMephIpeIeHUATEKCTOBBIX

3a71a4 C IOMOIIBIO CUCTEM YPaBHEHUU
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4 Koopnunaremrpaduku. @yHkumun
4.1 KoopannararoukuHanpsiMou
49 YucnosblenpoMeKyTKH. PaccTossHuEMEK Ty AIByMsI TOUKaMHU KOOPAUHATHOU
' psSMOM
43 [IpsimoyrosibHast cuctema koopauHar, ocu Ox u Oy. Abcuucca u opanHaTa
' TOYKH Ha KOOPJAMHATHOU ITIOCKOCTH
44 [Tpumeps! rpadukos, 3a1anHbIX popmynamu. UteHne rpaduxos
' peaIbHBIX3aBUCUMOCTEN
4.5 [Tonstuedyukmun."padukdynkiun. CoiicTBadyHKITU T
4.6 JIunennasdyunkuus,eerpadux.l"padpukdpyHkununy=|x|
47 ['padmueckoe pemieHHe JIUHEMHBIX YpPaBHEHUM W CHCTEM JIMHEWHBIX
' ypaBHEHUU
5 BeposTHOCTBUCTATHCTHKA
[TpencraBienneaHHBIXBBUACTAOIUIL, IUarpaMM,rpahuKoB.3aoIHEHUE
Ta0JIUI, YTEHUEUTTOCTPOEHUETUArpaMM(CTOTOMKOBBIX (CTOIOUATHIX ) u
5.1 KpyroBbiX). YUTeHue TrpaduKoOB pealbHBIX MporeccoB. V3BneueHue
uHbpopMaluu U3~ AMarpaMM W Ta0dMI,  UCIOJb30BaHUE U
MHTEPHpPETalUsIaHHbIX
OmnwucarenpHas  CTaTUCTUKA:  cpeaHee  apudMeTHUecKoe, MeauaHa,
5.2 | pa3max,Hau0OoJjbllieenHaMMEHblIee3HaUeHUIHA00paurCI0BbIX JaHHBIX. [ Iprm
EpBICTyYaluHON U3MEHYUBOCTH
CrnydaliHBIHOKCTIEPUMEHT(OTIBIT))UCTyYaiiHOeCOObITHE. BeposITHOCTEMUaCTOT
53 a.PosibManoBepoOSTHBIXMIIPAKTUYECKUOCTOBEPHBIXCOOBITHI B IPUPOJIE U B
' oOmrecTBe. MoHeTa U UrpanbHas KOCTh B TEOPUUBEPOSTHOCTEN
['pad, Bepuimua, pedbpo. Crenenp BepmuHbl. Yucino pedbep U cyMMapHas
54 crenenbBepinH.[Ipeacrapnenneocsssnocturpada. lenuumuknsr. [Tyt B
' rpadax. O6xom rpada (dinepoB  myTh). IIpencraBieHue 00
OpUEHTUPOBaHHOM rpade. Pemenue 3a1au ¢ noMmoubio rpados
6 ['eomeTpust
Havaneubienonsarusreomerpun. Touka, npsiMas,oTpe30K,J1yd. Y roi. Buasl
6.1 yIiioB. BepTukanbHble M CMeEXHBIE Yribl. buccekrpuca yrna. Jlomanas,
MHOTOYTOJIbHUK. [lapajiensHOCTh U EPIEHAUKYIISIPHOCTD IPSIMBIX
6. Cummetrpuunbie  ¢urypel. OCHOBHBIE CBOWMCTBa OCEBOM

cuMMmeTpun.l IpuMepsl CUMMETPUH B OKPYKarOIIEM MUPE
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OCHOBHBICHOCTp0eHI/ISICHOMOIIIBIOIIHpK}’HS[HJ]HHGfIKH.TpCYFOJIBHI/IK.

6.3 .
BricoTa, Meinana, OuccekTpuca, MX CBOMCTBA
6.4 PaBHOOenpeHHBI W  PAaBHOCTOPOHHHMM  TPEYroibHUKUA. HepaBeHCTBO
' TPEyroJabHUKa
6.5 CBoiicTBa ¥ TMpHU3HAKU PABHOOEIPEHHOTO TPEYTOJIbHUKA.
' [Ipn3HakupaBeHCTBA TPEYTOIBHUKOB
6.6 CpoiicTBA W TPU3HAKU MapauieNbHbIX HpsAMbIX. Cymma
' YIJIOBTPEYTOJIbHUKA. BHEIIHUE YTIIIbl TPEYTOJIbHUKA
[IpsiMoyrosibHbIA TpeyroabHUK. CBOWCTBO MEIHMAHBI MPSMOYTOJIBHOTO
6.7 TPEYTOJbHUKA, IPOBEAECHHOM K TUNOTEeHy3e. Ilpu3Haku paBeHCTBa
' IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. IIpsIMOYTrOJIBHBII TPEYTOJIBHUK C YIJIOMB
30°
HepaBeHCTBaBreoMeTpHN: HEPABEHCTBOTPEYT OJIbHUKA, HEPABEHCTBOO JIJINHE
6.8 | JI0MaHOi, Teopema O OoJbllIeM yriie U OOJIbIIEH CTOPOHE TPEYroJbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS
6.9 I'eomerpuyeckoe MecTto TO4YeK. buccexkrpuca yrma u
' CEPEIMHHBIMIIEPIICHIUKYJISIP K OTPE3KY Kak
r€OMETPUYECKHE MECTA TOUEK
OKpyXHOCTb M KpyI, XOpAa M JHWaMeTp, HUX CBOMCTBA. B3anmmuoe
6.10 | pacnonoxeHneokpykHocTunnpsmoil. KacarenbHasiucekyas K
OKPY’KHOCTH
6.11 OKpy»XHOCTb,BIIMCAaHHABYTOJI. BIMCaHHAsAMONMCAaHHAOKPYKHOCTUTPEYTOJI

BbHHUKA
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IIpoBepsieMbleTPe0OBAHUAKPE3YJIbTATAM OCBOCHHUSI OCHOBHOM
00pa3oBaTeIbHOMNPOrPAMMbI

Koanposepsie [IpoBepsiemMbie MpeIMETHBIC PE3YJIbTaThl OCBOSHUSI OCHOBHOM
MOTO 00pa3oBaTeILHONIIPOTPaMMBIOCHOBHOT0001IIer000pa3oBaHus
pe3ynbTaTa
1 YucnanBbIUUCICHUSA
Hcnonp3oBaTh  HayaJbHblE  NPEACTABICHHUS O  MHOYKECTBE
L1 JNEUCTBUTENBHBIX YUCEN [ CPAaBHEHUS, OKPYIJICHUSI U BBIYMCICHUH,
' U300paxkath NEUCTBUTEIbHBIE qyucia TOYKaMHU Ha
KOOPAMHATHOMIIPAMOMN
[IpumeHsATh TOHSATHE aApPUPMETUYECKOTO KBAAPATHOTO  KOPHS,
12 HaxOJIUTh KBAJpAaTHbIE KOPHU, HCIOJB3Ys TPHU HEOOXOJUMOCTH
' KaJbKYJISATOP,BBINOJHATHIIPEOOPa30BaHUSIBBIPAKEHU N, COIEPIKAIITUX
KBaJpaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEN
13 Ucnonw3oBarh 3amucu  OOJBIIMX M MaJbIX YHCENT C
' MOMOIIIBIOJICCATUYHBIX APo0Oei u crenenei yucna 10
2 AnredpanyecKueBbIpAKEHUS
[IpyMeHATh MOHATHE CTENEHU C LENbIM IOKA3aTEJIEM, BBINOJHSITh
2.1 npeoOpa3zoBaHus BBIPAKEHUH, CoZIepIKaIlnuX CTEIEHU c
LEIBIMIIOKA3aTENEM
BBIONHATE  TOXKAECTBEHHBIE  MPEoOpa3OBaHMsI  PAIMOHAIBHBIX
2.2 BBIPAKEHUMHAOCHOBENPABWIICHCTBUMHAIMHOT OUJICHAMHU U
anreOpanyecKuMu JpoOsiMu
23 PacknanpiBaTbKBaIpaTHBIATPEXWICHHAMHOXKHUTEN
24 [TpumeHsaTbIpeoOpa30BaHUABBIPAKCHUN IS PEIICHUSIPA3ITAIHBIX
' 3a/1a4 U3 MaTeMaTUKH, CMEXXHBIX MPEIMETOB, U3 PEATHHON MPAKTUKHU
3 YpaBHEHUSIMHEPABEHCTBA
Pemiars nuHeliHbIE, KBaJpaTHbIE YypaBHEHHS U palMOHAJbHBIE
3.1 ypaBHEHUS, CBOJAIIMECS K HHUM, CHUCTEMBl JBYX YpPaBHEHUU C
JIBYMSIEPEMEHHBIMU
[IpoBoauTh NPOCTEUIINE WCCIEAOBAHUS YPABHEHUW U CHCTEM
30 ypaBHEHH, B TOM 4YHCJI€ C M[pUMEHEHUEeM TrpaduuecKkux

NpeaCTaBlIeHUN (yCTaHABIMBATh, UMEET JIM YPaBHEHHUE WM CUCTEMA
YPaBHEHUH PEILICHHUs, €CJIU UMEET, TO CKOJIBKO, U MPOYEE)
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33

IlepexoguTe OT cCilOBECHOW (HOPMYJMPOBKM 3aJadyd K €€
anredpandecKoMMOIeTMCIIOMOIITBLIOCOCTABIICHUSY PABHEHUS
WIMCUCTEMblY PAaBHEHU I, UHTEPIIPETUPOBATHBCOOTBETCTBUH c
KOHTEKCTOM 3a/1a4M MOJYy4YEHHBIN Pe3yJIbTaT

3.4

[TpruMeHITECBONCTBAYMCIOBBIXHEPABEHCTBIJISICPABHEHUS, OLICHKH,
pelIaTh JUHEHHBICHEPABEHCTBACOIHON IMEPEMEHHON U HXCUCTEMBI,
naBaTh  rpadUUYEcKyl0  WUIIOCTPAIUI0  MHOXKECTBA  pEIICHUI
HEPABEHCTBA, CHCTEMbI HEPABEHCTB

DOyHKIUU

4.1

[lonumath M HCMONB30BaTh (PYHKIMOHAIbHBIE MOHATUA U S3BIK
(TepMHHBI, CUMBOJIMYECKHE OO0O3HAUYEHUS), OIpPEACNATh 3HAUYCHHE
(YyHKUMU MO 3HAYEHUIO apryMEHTa, ONpPEIENsITh CBOMCTBA (PYyHKUUU

o ee rpaduKy

4.2

Ctpoutbrpadukui’IeMeHTaAPHBIX PYHKIIUHBUIA: Vo _y=x?
X

y=X>,y=|X|,0lIUCHIBATLCBONCTBAYMCIOBONDYHKIIMUIIOEErPAPUKY

BeposarHocteucTaTucTHKa

5.1

N3BnekaTsunpeoOpa3oBeIBATBHH(POPMAIIHIO, IPEICTABIICHHYIOB BHJIC
TabnuIl, Tuarpamm, TpaduKoB, MPEICTABIISATh TAHHBIE B BHUJIC TaOJIHII,
auarpamm, rpadukoB

52

OnuceiBaTh [aHHBIE C TIOMONIBIO CTAaTUCTHYECKUX IMOKA3aTeJIei:
CpeHUX3HaUYCHUNMeppacceuBanusi(pa3mMax, TMCIIePCUsU
CTaHJAAPTHOE OTKJIOHEHUE)

53

HaxonuTh 4aCcTOTHI YMCIOBBIX 3HAYEHUM U YACTOTHI COOBITHI, B TOM
YHCIIE 110 pe3yJibTaTaM U3MEPEHUMN 1 HaOII0IeHU I

54

Haxonuth BEpOATHOCTH CIy4YalWHBIX COOBITHMI B ONbBITAax, 3Hasd
BEPOATHOCTHAIEMEHTAPHBIXCOOBITUI,BTOMYHCIIEBOTIBITaX c
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSAMU

5.5

Hcnons3oBare  rpaguueckue  MOJENIH:  JIEPEBO
CIIy4ailHOrO9KCIIEpUMEHTA, AuarpaMMbl Dujepa,
YHUCIIOBAs MPSAMasI

5.6

OnepupoBaTh NOHATUSIMH: MHOKECTBO, MOJMHOXKECTBO; BBINOJHSITH
omepanMyi  HaJ  MHOXECTBaMH: OOBCAMHEHHE, TIEpPEeCcCUCHHE,
JIOTIOJTHEHUE;  TIEPEUYUCIATh  DBJIEMEHTBI MHOXECTB, IPUMEHSTH
CBOMCTBA MHOKECTB
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Ucnonb3oBaThk Tpaduyeckoe mNpeacTaBiICHUE MHOXKECTB U CBs3EH

5.7 MEX Ty HUMUUISIONTMCAHUATIPOLIECCOBUSABIECHU I, BTOMUYHNCIIE npu
pELIeHUH 3a7a4 U3 IPYTrux y4eOHbIX IPEIMETOB U KypCOB
6 I'eomeTpust
Pacnio3zHaBaTh OCHOBHBIE BUJBI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTBHI,
6.1 ITOJIb30BAThCANX CBOMCTBAMUIIPUPEIIEHUUT€OMETPUIECKNX3a,1a4
62 IIprMEHATHECBOMCTBATOUKUIIEPECCUEHUAMEIUAHTPEYT OJIbHUKA
' (ueHTpa Macc) B pelIeHUH 3a/1a4
Bnagete mnonsTHEM CpegHEW JIMHUM TPEYroJIbHUKA W Tpalleluu,
63 IIPUMEHATh WX CBOMCTBA NPHU PEIICHHM TIE€OMETPUYECKUX 3a1ad.
' ITonp3oBarbes Teopemont Paneca U TEOPEMOM O IMPONMOPLIMOHATIBHBIX
OTpE3Kax, MPUMEHATh UX JJISI PEIICHUS TPAKTUYECKUX 3a/1a4
6.4 [IpumeHsTh NOpU3HAKKM TMOAOOUS TPEYroJbHUKOB B
' PELIEHUUTEOMETPUUECKUX 3a/1a4
[Tonb30BaThCA TEOpEMOU [Tudaropa TS pelieHus
6.5 reOMETPUYECKUXUTIPAKTHYECKNX3a1a4. CTPOUTbMAaTEMATUHYECKYIOMO/]
' eJlb
BIPAKTUYECKUX3a/1a4aX,CaMOCTOSATEIIbHOAEIAThYEPTEKUHAXOJNUTD
COOTBETCTBYIOIIUE JJIMHBI
Binanerp moHATHMAMM CHUHYyCa, KOCHMHYCAa M TaHI'€HCa OCTPOro yria
6.6 IIPSIMOYTOJIBHOTO TpeyroiabHuKa. [lonp30BaThCs ATUMH NOHATHAMH
JUISl pELLIEHUS TPAKTUYECKUX 3a/1a4
Boraucisats(pa3iuuyHpIMUCTIOCO0aMU ) TUTOIAABTPEYTOTbHUKAK
6.7 IUIOHIAAN MHOTOYTOJIbHBIX (Guryp (mojb3ysach, riae HEoOXO0aUMO,
' KQJIbKYJIITOPOM). [IpumensaTH IIOJIyYEHHbIE YMEHUSA B
MIPAKTUYECKUX3a1a4ax
Brmanerp  mOHATHSAMM ~ BIMCAHHOTO WM LEHTPAJIbHOIO  YIJa,
6.8 UCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YTJIAX, YIiax MEXAY XOpIaMH
' (CexymmMH) U yriie MeXIy KacaTeJbHOW M XOpJOW MpH pEIICHUU
r€OMETPUYECKHX 3a7a4
6.9 Bramers NOHATHEM ONMCAaHHOTO YETHIPEXYTOJIBHUKA,

MPUMEHSATHCBOMCTBA OMKMCAHHOTO YEThIPEXYTOJIbHUKA TTPU
pelleHUH 3a71a4
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6.10

[IpuMeHSTh TIONyYeHHBIC 3HAHUS HA TPAKTHKE — CTPOUTH
MaTeMaTUYeCKHe MOJCIU JJIA 3a/lad peajbHOU KU3HU U MPOBOJIUTH
COOTBETCTBYIOIIHEBBIYNCICHUACTTPUMEHEHUEMITO 00U S U
TPUTOHOMETPUH (TIOJIB3YSICh, IJIe HEOOX0IUMO, KaJTbKYJISTOPOM)
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IIpoBepsieMbledjIeMeHTBICOAEPKRAHNS

Kon [IpoBepseMBbIIEMEHTCOICPKAHNS
1 UucnanBbIYUCIICHUS
L1 KBaapatueriikopensuzuucia. llonsrueoduppannoHaibHOMYKCTIE.
' Hecarrunble NPUOINKEHUS UPPALIUOHATIBHBIX YHCE
CpolicTBaapu(PMeTHUECKUXKBAIPATHBIXKOPHEHUUXTTPUMEHEHUEK
1.2 npeoOpa3oBaHUIO YU CIIOBBIX BBIPAKECHUN u BBIYHCIICHUSM.
JIeCTBUTEIIBLHBIC YHCIA
1.3 CrenenbcuenbIMIioKa3areneMrueecBorcTBa. CTaH1apTHASI3aChYHCIIA
2 Anre0panyecKueBbIPAKEHUS
21 KBangpaTHbii TPEXUJIEH, pas3noXKeHue KBaJIpaTHOTO
' TpexujeHaHa MHOXUTEIN
2.2 Anrebpandeckasiipoob. OCHOBHOECBONCTBOAITEOpANUECKOUIPOOH
23 CrnosxeHue,BbIYUTaHUE,yMHOKEHHUE, JeICHHeANIreOpanyecKux Jpooeit
24 PanronanbHbIEBBIpAKEHUSMUXTIPEOOPA30OBAHUE
3 YpaBHEHUSIUHEPABEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opMmyaa KOpHEH KBaJpaTHOTO
' ypaBHenus. Teopema Buera
32 PemenueypaBHEHUN,CBOISIIUX CAKITMHEMHBIMUKBAIPATHBIM
33 [IpocTeiimuenpoOHO-panmoHaIbHbICypaBHEHUS
['paduueckassuaTepripeTalivsypaBHEHUNCIBYMSTIEPEMEHHBIMUUCUCTEM
3.4 JIMHEMHBIX YPAaBHEHUM C IByMs IepeMeHHbIMU. [Iprmepsl perenus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMU
3.5 PemennerekcToBbIX3aJa4alireOpanyecKuMcnocooom
3.6 | UucnoBbleHEPABEHCTBAUMXCBOMCTBA
3.7 HepaBeHcTBOCOAHOMTIEPEMEHHOM
3.8 PaBHOCHIIBHOCTEHEPABEHCTB
39 JInHEeHBIEHEPABEHCTBACOIHOMTIEPEMEHHOM
3.10 | CucTeMbUIMHENHBIXHEPABEHCTBCOAHONIIEPEMEHHOM
4 OyHKIUU
41 [lonstne ¢ynkuun. OOnacTe oONpeneneHus] M MHOXECTBO

sHaueHnpyHKuu. Ciocoos! 3amanus QyHKIU
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4.2 ['padpuxdynkumn. UreHnecBoicTBGyHKIIMUTIOEETPAPUKY
43 [Tpumepsirpa@ukoBPyHKINN,0TpaKkatOUMXpeaTbHbIETPOIIECCHI
44 @OyHKIMU, ONUCBHIBAIOIIME TMPSIMYIO M OOpaTHYIO
' IPONOPLMOHATIEHBIE3aBUCUMOCTH, UX TpapUKu
45 | Oynakuuny= x2,y= x°
4.6 OyHKIUNY ®  /X,y=[X]|
4.7 ['paduyeckoepenieHneypaBHEHUHUCUCTEMYPaBHEHU I
5 BeposarHocThucTaTHCTHKA
5.1 [TpencraBneHneaHHBIX BBUACTAOIUIL, IUarpaMM,Ipah kOB
59 MHOKECTBO,  DJIEMEHT  MHOXECTBA,  IOJMHOXKECTBO.
' OmneparnHa g MHOXECTBAMH: 00beIMHEHHUE, ITIepeceueHue,
JOTIOJITHEHUE
53 CBoiicTBa onepanun HaJ MHO>KECTBAMH:
' [IEPEMECTUTENBHOE,COYETATEIBHOE, PACIIPEACIIUTEIBHOE,
BKJIFOUYECHUS
54 Hcnonb3zoBaHuerpaguueckoronpe1cTaBIeHUIMHOKECTBIISOMUCAHUS
' peabHBIX IPOLIECCOB U SIBIICHUM, IIPU PELICHUN 3a1a4.
55 N3mepenne paccenBaHus TaHHBIX. JMCNIEpCUs M CTaHIAPTHOE OTKJIOHEHNE
' YHCIOBBIX HA0OPOB. JlnarpamMma paccenBaHus
DneMeHTapHble CcOObITUS cilydaiiHoro omnbita. CiydaiiHble COOBITHS.
56 BepostHocTi coObITHII. ONBITBI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
' coObITUsAMU. CiTydaiftHBIBBIOOP. CBA3bMEXK 1yMaIOBEPOSTHBIMU u
IPAKTUYECKU JJOCTOBEPHBIMU COOBITUSMU B IPUPOJIE, OOIIECTBE U HAYKe
HepeBo. CBoiiCcTBa [I€pEBbBEB: EIWHCTBEHHOCTH IIyTH, CYIIECTBOBAHUE
5.7 BUCSYEH BEpIIMHBI, CBSA3b MEXKIYy 4YHCIOM BEpIIMH M YHCIOM pedep.
[IpaBuio ymHOxeHus. Penienne 3aaa4d ¢ nomousto rpagoB
[TpoTuBononoxubiecoObITH. [Juarpammaldiinepa. O0beTuHEHIEH
5.8 [IepeceyeHue COOBITHH. HecoBmecTHbIE COOBITHS. dopmyiia
CJI0KEHMSBEPOSITHOCTEN
59 YcnouasBeposTHOCTh. [ [paBuiioymuoxenus. HezaBucuMblecoObITUS
[IpencraBieHneskcniepuMeHTaBBUAEAEpEBa. PellieHne3anay Ha HaX0XKICHHUE
5.10 | BeposiTHOCTEN C MOMONIBIO JIEpEBA CIYyYaHHOrO SKCIEPUMEHTA, AHarpaMmm
Ditnepa
6 ['eomerpus
6.1 Yereipexyronpauku.l lapannenorpamm,eronpru3sHaKuuCBONCTBA
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6.2

[IpsiMmoyTroNbHUK,pOMO,KBaIpaT, UXIIPU3HAKUCBONCTRA
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Tpanenusi, paBHOOOKas  Tpamemnusi, €€ CBOWCTBA W

6.3
npusHaku. [ IpssMmoyronpHas Tpanenus
6.4 Metonynsoenussmenuansl. LlenTpansHascummerpus. Teopemadaneca u
' TeopeMa O MPOIMOPIHOHATBLHBIX OTPE3Kax
6.5 CpenHuenuHUUTpeyroibHuKanTpanenuu. LlearpmaccTpeyroibHuKa
6.6 [Tomo6ueTrpeyroabHuKoB, K03 dpunnentnogoous. [ lpuznakumnogoOus
' TPEeYroJIbHUKOB. [IpMeHeHneno100us mpu perieHu NpakTHIeCKuX3aaau
6.7 @opMynbl A1 IJIOMIAAM  TPEYroJIbHHKA, IapajuiesiorpaMma,
' pombau Tpanenun
6.8 CpoiicTBamioniazeid  reomerpuyeckuxduryp.  OTHoOIIEHUE
' TUTOMIAICHITOTOOHBIX (BUTYD
6.9 BrrauciennemnonanenTpeyrorbHIKOBUMHOTOYTOJIbHUKOBHAKIIETIATOHOYM
' are
6.10 Teopemalludaropa.llpumenenunereopemslil ludaropanpu
PEUICHUUTITPAKTUYECKUX 3a/1a4
CuHyC, KOCUHYC, TAHT€HC OCTPOrO yrIja MPsIMOYTOJIbHOTO TPEYroJbHUKA.
6.11 |OcHOBHOE TPUTOHOMETPUUECKOE  TOXKAECTBO. TPUTOHOMETPUUYECKHE
¢bynkuuu yrios B 30°, 45° u 60°
6.12 BrnimucanHbIEUIIEHTPAIBHBICYTJIBL, YTOJIMEK TyKacaTeIbHOMUXOPI0H. YTIIbI
' MEKly XOpAaMU U CEKYIIUMHU
6.13 | BnucaHHBIEMOTTMCAHHBICYETHIPEXYTOJIbHUKH
6.14 BzaumHuoepacnonoxxenuenByxokpyxuocteit. Kacanneokpysxxunocreit. Oo0mmue

KaCaTCJIbHBIC K IBYM OKPYXXHOCTIM

148



9 KITACC

denepanpHaspadbouasiporpammalMaTtemaTuka. S—9kacchi(0a30BbIHYPOBEHD)

IIpoBepsieMbleTPe0OBAHUAKPE3YJIbTATAM OCBOCHHUSI OCHOBHOM
00pa3oBaTeIbHOMNPOrPAMMbI

Koanposepsie
MOTI0
pe3yJibTara

[IpoBepsiembie TIpeAMETHBIC PE3YIHTATHl OCBOCHHSI OCHOBHOM
00pa3zoBaTeILHOUTIPOTPAMMBIOCHOBHOT000111€T000pa30BaHUs

1

YuciauBeIYUCIEHUA

1.1

CpaBHI/IBaTBI/IyHOp}II[O‘-II/IBaTBpaI_[I/IOHaJ'H)HBIeI/II/IppaI_II/IOHaJ'H)HBIC‘-II/ICJ'Ia

1.2

BoimmonHsaTh apI/I(i)MCTI/I‘ICCKI/IC HGIZCTBHH C paiMOHAJIbHBIMHA YUCJIaMH,
COYCTasAyCTHBICUIIMCbMCHHBICTIPUCMBbBI, BBITTOJIHATbBBIYHCIICHHU A C
HppalluOHAJIbHBIMUA YU CJIaAMU

1.3

Haxonute3HaueHHUSICTEIEHEUCIIENBIMUTIOKA3ATEIIMUNKOPHEN,
BBIYMCIIATh 3HAYCHUS YUCIOBBIX BHIPAKECHUHN

1.4

OKpyryATb  ACUCTBUTENBHBIE  YHWCIA,  BBINOJHATH
IIPUKUAJKYPE3YJIbTaTa BEIYUCICHUM, OLIEHKY YMCIIOBBIX
BBIPAKCHUN

YpaBHEHUSMHEPABEHCTBA

2.1

Pemate sMHEVWHBIE W KBaJgpaTHbIE  ypaBHEHUS,
YpaBHEHUS,CBOSIINECS K HUM, IPOCTEHUIINE TPOOHO-
paluMOHAIbHBIC YPaBHEHUS

2.2

PemaTecucTeMbl 1By XJIMHEHHBIXY PABHEHUMCABYMSITIEPEMEHHBIMU
HMCHUCTEMBIJIByXYPaBHEHU,BKOTOPBIXOJHOYPABHECHUCHESABIISCTCSIINHE
WHBIM

23

Pemiats TekcTOBBIE 3aaun aireOpanyeckuM CrocoOOM C MOMOIIbIO
COCTaBJICHHS YpaBHEHHUS WM CHUCTEMbl JBYX YypaBHEHUH C
TBYMSITIEPEMEHHBIMU

24

IIpoBoguTe mpOCTEWIIME HCCICIOBAHUS YPAaBHEHUHM M CHCTEM
ypaBHEHUH, B TOM YHCIE C [PUMEHEHUEM TIpadUUECKuX
IpeACTaBICHUN(HAIIPUMED,yCTaHABINBATh, IMEETIINY PABHEHUEWIIMCH
CTeMaypaBHEHUIPEIIEHUS,ECTUUMEET, TO CKOJIBKO)

2.5

Pemate  nuHEVHBIE HEPABEHCTBA, KBAAPATHbIE HEPABEHCTBA,
n300paxaTbpelIeHHeHEPaBEHCTBHAYMCIIOBOUIIPSIMOI, 3T CHIBATH
pELICHHUE C MOMOIIBIO CUMBOJIOB
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2.6

Pemarts CI/ICTGMBIJII/IHeﬁHBIXHCpaBCHCTB,

CUCTCMBIHCPABCHCTB,BKIIIOYAIOIIMKUC KBAAPATHOC

HEPABEHCTBO, n300paxarhb

perieHue
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CI/ICTCMBIHepaBCHCTBHaqHCHOBOﬁHpHMOﬁ,SaHI/ICBIBaTBPGHIeHI/IC C
IIOMOIIbIO CHUMBOJIOB

2.7

Hcnonp30BaTbHEPABEHCTBANIPUPEIICHUUPA3INYHbIX3a]a

DOyHKIHUH

3.1

Pacno3naBate  (yHKIMM ~ u3yueHHbIX  BUAOB.  lloka3bIBaTh
CXEMaTHUYECKH  PACIIOJIOKEHHE HAa  KOOPAMHATHOM  IJIOCKOCTH
rpadukoBpyHKIHNBUAA: y=KX,y= kx+b,) ® k,y=aX2:l: bx+c

X
B 3aBUCUMOCTHOT
3HAYEHUUKO3(PPUIIMEHTOB,0NMUCHIBATHCBOMCTBADYHKIIUI

3.2

Iloka3piBaTh CXEMATUYECKH PACIOJIOKEHHE Ha KOOPAWMHATHOMN
IJIOCKOCTU TpauKOB (PyHKIMI BUAay oy, y = [x| u onuceiBaTh

CBOMCTBa (PyHKUIMI

3.3

Crpouth M u300paXkaTh CXEMATHUYECKH TpaUKy KBAJIPATUUHBIX
(YHKIMI, ONMUCHIBATH CBOMCTBA KBaApPAaTUYHBIX (YHKIUH 10
uxrpadukam

3.4

Pacno3naBaTh KBaJpaTUUHYIO (QYHKIHUIO 1O (opmyse, TPUBOIUTH
OpUMEpbl  KBaJPaTUUHbIX  (QyHKUMH W3  peaJbHOM  KHU3HH,
($u3HuKu,reomMeTpun

ApubmMeTnueckassureoMeTpUIECKasIIPOrpecCcun

4.1

PacroznaBaThapupMETHIECKYIOUTEOMETPHUECKYIOTIPOTPECCUN TIPH
pa3HBIX CriocoOax 3aaHus

4.2

BbINONHATE BBIYUCIEHUS C HUCIOJIb30BaHMEM (GOPMYJT N-TO ujieHa
apu(PpMETUIECKONUTEOMETPUIECKONTIPOTPECCHIA,CYMMBINIEPBBIXN
YJICHOB

4.3

I/ISO6pa)KaTI>LIJ'IeHBIHOCJ'IGI[OBaTeJ'II)HOCTHTO‘{KaMHHaKOOpI[HHaTHOI>'IHJI
OCKOCTH

44

Pemarb3anaun,cBsA3aHHBIECUNCIOBBIMUIIOCIIEI0BATEIBHOCTIMH, B
TOM 4YHCII€ 3aJa4d U3 pPEaTbHOM JKU3HU (C HCIIOJIb30BAHUEM
KaJIbKYJISATOPa, HU(POBBIX TEXHOIOTHA)

BeposarHocTthucTaTHCTHKA

5.1

N3BnekaTbunpeoOpa3oBbIBATBUH(POPMALIUIO, IPEICTABIEHHYIOB
pa3INYHBIX HCTOYHMKAX B BHJE TaONWI, AWAarpamMM, TrpaQHKOB,
MPEJICTaBIATh JaHHBIE B BUJIE TaOJHII, JUarpamMmm, rpa(uxkos
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52

PCIHaTBSaJIaLII/IOpFaHI/I?)OBaHHBIMHCp€6Op0MBapI/IaHTOB,aTaK)KCC
HUCIIOJIBb30BaHHUEM KOM6I/IHaTOpHBIX ImpaBuI 1 METOOOB

53

Hcnonb3oBaTh oOmucaTeNbHbIE XapaKTEPUCTHKU Uil  MacCHUBOB
YUCJIOBBIX JAHHBIX, B TOM 4YHUCJE€ CpEIHHME 3HA4YeHUS U
MepbIpacCeuBaHUs

54

HaxoauTeuacToThI3HAY€HUMMYACTOTHICOOBITHS,BTOMUUCIICTIONB3YSICh
pe3yibTaTaMu MPOBEICHHBIX U3MEPEHUI 1 HAOTI0IeHU I

5.5

HaxoauTe BEpOATHOCTH CITydyallHBIX COOBITUM B U3yUYEHHBIX OIBITaX,B
TOM YHUCJIE B ONbITaX C PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU, B CEPHUSX HUCIBITAHUM J0 MEPBOTO YyCIeXa, B CEPUIX
ycnbelTaHui bepHyum

5.6

NmeTrbnpencraBiieHueOCTy4aiHOMBETUYMHENOPACTIPEICTICHUUBEPOAT
HOCTEU

5.7

HMmeTp npeacTaBieHne O 3aKOHE OOJIBIIUX YHUCEN KAK O MPOSBICHUU
3aKOHOMEPHOCTH B CIyYalHOM HW3MEHYMBOCTH M O POJIM 3aKOHA
OO0JIBILIKX YUCEN B IPUPOJIE U OOIIECTBE

I'eomerpus

6.1

3HaTh TPUTOHOMETPUUYECKHE (DYHKIIMH OCTPHIX YTIIOB, HAXOIUTh C UX
MOMOILIBIO PA3JIUYHBIE 3JEMEHThI MPSMOYTOJIBHOIO TPEYTOJbHUKA
(«peneHnenpsIMOyTOJIbHBIXTPEYTOIbHUKOBY ). HaxoauTh (C MoMOoIIbo
KaJIbKYJISITOPA) JJIUHBI U YTJIbI [ HETAOJMMYHBIX3HAYECHU N

6.2

[Tonp30BaThCs bopmynamu MIPUBECHHUS 151 OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECCTBOM JUJII HAXOXKJIECHUS COOTHOILLIEHUU
MEXK1y TPUTOHOMETPUYECKUMHU BEIUYNHAMU

6.3

Hcnonb30BaTh TEOpEMBI CHUHYCOB M KOCHHYCOB JUISl HAXOXKJICHUS
Pa3IUYHBIX AJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYroJbHUKOBY),
MPUMEHATH UX MPU PEIICHUU T€OMETPUUECKUX 3a]1a4

6.4

Brnanets mousTHAMEH TIpeoOpa3oBaHUsS TOM00MS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX (uryp. [lonb3oBaThcs CBOMCTBaMU MOI00MS
MIPOU3BOJIBHBIX(DUTYP,yMETHBBIYUCIIATHITUHBIMHAXOAUTHYTIIbI y
nofgo0HbIX (uryp. [IpuMeHsTh CBOMCTBAa MOO0OUS B MPAKTUYECKUX
3a/1ayax. Y MeTbIIPUBOIUTHIIPUMEPHINTOAOOHBIX(PUTYP B OKPYKAIOIIEM
MHUpE

6.5

Ilonb30BaTbcsd TeOpeMaMU O IPOU3BENCHUM  OTPE3KOB
XOPZL,0 MPOU3BEICHUN OTPE3KOB CEKYIIUX, O
KBaJpaTe KacaTeJIbHOU
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[Tonb30BaTHCABEKTOPAMU,TIOHUMATHUXTEOMETPUUECKHI
U(HU3NIECKUACMBICI, IPUMEHITHhIUXBPEIIEHUUTEOMETPUUECKHUX

6.6
udusznueckuxzagay.l[puMeHATbCKATSIPHOETIPOU3BEIEHUEBEKTOPOB
JUIsL HAXOKJICHM JIMH U YIJIOB
6.7 [Tonp30BaTHCAMETOTOMKOOPANHATHATUIOCKOCTH, IPUMEHSTHETO B
' pELIEHNH T€OMETPUYECKUX U IPAKTUYECKUX 3a7a4
Binanerp NOHATHSAMH  IPaBWIBHOIO  MHOIOYTOJIBHUKA,  JUIMHBI
6.8 OKPY>KHOCTH, JUJIMHBI JYTM OKPYKHOCTM M PaJWaHHOW MEpHI YIJa,
' YMEThb BBIYHCIIATH IUIOLIAAbL Kpyra M ero dacred. lIpumeHsaTs
IIOJIyYECHHBIE YMEHHUS B IIPAKTUYECKUX 3a1a9ax
6.9 HaxouTbocunanueHTpblCMMMETPUUDUTY D, TIPUMEHSATHIBUIKEHUS
' IIJIOCKOCTH B MPOCTEUIINX CITydasiX
IIpyuMeHATs MONYy4YEHHBIE 3HAHUA HA [PAKTUKE — CTPOUTH
MaTeMaTUYECKUE MOJENN Ul 3a7a4 PealbHOW KWU3HU U NPOBOJIUTH
6.10 COOTBETCTBYIOINEBBIUUCICHUACIPUMEHEHUEMIION00N S "
TPUTOHOMETPHUUECKUX byHKIM (momB3ysCh, rae

HE00XO0AMMO,KAITbKYIISITOPOM )

HpOBepHeMLIeC)JIeMeHTl:ICOI[ep)KaHI/Iﬂ

Kon IIpoBepsAeMBIIAIEMEHTCOIEPKAHUS
1 UucnanBbIYUCICHUS
L1 PanmionanpHbIe Yynciia, HpparmoHaIbHbIC YKCIIa, KOHCUHBIC U 0ECKOHEYHBIC
' JIECSITUUHBIE TPOOH
MHOX€ECTBO JACHUCTBUTEIBHBIX YHUCEI, JCHUCTBUTEIbHBIE 4YHCIA Kak
12 OECKOHEUHbIE JeCATUYHBIC IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
) MEXKJy MHOXECTBOM JICMCTBUTEJILHBIX YHUCEI U KOOPAUHATHOM MPSIMOM.
CpaBHEHUE NEUCTBUTEIBHBIX YUCET
1.3 Apudmernyueckue e CTBUACCHCTBUTEILHBIMUYUCIIAMHI
W3mepennst, mpubIuxKeHUs, ONEHKH. Pa3sMepbl OOBEKTOB OKPYKAIOIIETO
14 MHUpa, UIUTEIHHOCTh IMPOIIECCOB B OKpyXkaromem mupe. [IpubmmkeHHoe
' 3HaUEHHWE BEJIUYHMHBI, TOYHOCTh MNpuOmMDKeHus. OKpyrieHue Yrucell.
[IpuKuaKa v OLEHKA PE3yIbTaTOB BBIYMCICHAN
2 YpaBHEHHUSMHEPABEHCTBA
2.1 YpaBHEHUACOAHONTIEPEMEHHOU
2.2 JInnenHoeypaBHeHue. PelieHneypaBHEHNN, CBO AN X CAKIIMHENHBIM
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23 KBaaparHoeypaBHenue. PenienreypaBHeHUNA, CBOASIINX CSIKKBAAPATHBIM
24 bukBanparHoe ypaBHenue. IIpumepsl pelleHuss ypaBHEHUU
' TPEThEWH YETBEPTON CTEICHEN PA3JIOKEHUEM HA
MHOXUTEIN
2.5 Pemenueqpo6Ho-panmoHaibHbBIXypaBHEHU N
2.6 CucremblypaBHEHHI
2.7 YpaBHeHuecIByMsTIepeMEeHHbBIMUUErorpadux
2.8 PemennecucreMaBy X JIMHEUHBIXYPABHEHUICBYMSTIEPEMEHHBIMU
79 PemenunecucreMIByx ypaBHEHUN,0JHOU3KOTOPBIXJIMHENHOE, aJIpyroe —
' BTOPOIl CTENEHU
2.10 | I'paduyeckasuHTEpIIpETAIIUSCUCTEMbBIYPABHEHUICIBYMSITIEPEMEHHBIMU
2.11 | PemeHneTekCcTOBBIX3a1auaire0pandecKuMcIiocooom
2.12 | YucnoBbleHEPaBEHCTBAaUMXCBOMCTBRA
2.13 | PenieHnenMHENHBIXHEPABEHCTBCOJHOUIIEPEMEHHOM
2.14 | PemeHnecucTeMIIMHENHBIXHEPABEHCTBCOIHOUIIEPEMEHHOM
2.15 | KBagpaTHbleHEpaBEHCTBA
716 ['padmueckasuHTepIIpeTallIHEPABEHCTBUCUCTEMHEPABEHCTBCABYMATIEPEME
' HHBIMA
3 OyHKIU
11 KBaaparnunasdynkuus,eerpaduxucpoiictsa.llapadosna,koopauHaThI
' BEPIIMHBI TapadoJibl, 0Cb CAMMETPUH MapadOoJIbI
3.2 I'padpuxudynkumity= kx,)= kx+bu uxcpoiicraa
33 | T'paduxu pynxuunity ® 3=x’muxcsoiicTa
X
34 ['paduxudynknmiiy ® ~/Xx,y=|x|unxcporicTa
4 YucioBbIENOCIE10BATENBHOCTH
Onpenenenue u crnocoObl 3aJaHHsl YHMCIOBBIX IOCIEA0BATEIbHOCTEH.
4.1 3aaHuenocae0BaTeIbHOCTUPEKYpPEHTHOMOpMYTOMHpOPMYIOH  n-TO
yieHa
49 Apudmernueckasmnporpeccust. DopMyIibin-
' rowieHaapupMeTHIeCcKONIPOrpeccun, CyMMBbI MEPBHIX N YWICHOB
43 ['eomerpuueckass mnporpeccus. Dopmysnasl n-ro uieHa

reOMETPUYECKOMITPOTPECCUH, CYMMBI IIEPBBIX N YWICHOB
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N300paxkeHne 4iaeHOB apuPMETHUECKON M TeOMETPUUECKOW Mporpeccuit

44 TOYKaAMHU Ha KOOPJAWHATHOU IJIOCKOCTH. JInHeHBIN u
DKCIIOHEHIUAJIbHBINPOCT
4.5 CI10KHBICTIPOLICHTBI
S BeposaTrHocThuCTaTHCTHKA
[IpencraBnenne JaHHBIX B BUAE TaOIMUI, JOuUarpamM, TpauKoB,
5.1 WHTEpHpeTanus JMaHHbIX. UTeHWe W TOCTpoeHHe TaONuIl, Juarpamm,
rpauKOB 1O peaabHbIM JIAHHBIM
5.2 [TepecTanoBkuudaxTopua
53 CoueTaHUSIMINCIOCOYETaHU I
54 Tpeyronsuukllackans.Pemenne3anaucucnonb30BaHUEMKOMOMHATOPUKH
55 ['eomeTpuueckassBeposTHOCTh. Clly4alHBINBBIOOPTOUKUU3(PUTYPHI Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 JYyTH OKPYKHOCTH
5.6 HcnbiTanue. Y cnexuneyaada. CepusuCbITAHUAIONIEPBOTOYCIIEXA
57 Cepus ucneiTanuii bepuyiu. BepostTHocTH cOOBITHI B
' CEpPUUUCIIBITAHN bepHY TN
5.8 Cny4aitHasiBETMYMHAUPACIIPEAECICHUEBEPOSTHOCTEN
59 MaremaTtnueckoeoxuganuenaucnepcus.I [pumepeimaTreMaTaeckoro
' OKHMJIAHUS KAK TEOPETUUECKOTO CPETHETO 3HAYCHUS BETNYNHBI
510 MaremMaTH4eCKOEOKUTAHUECUTUCTICPCUSACITY HAMHOUBEIIMIMHBICYHCIIO
' YCIIEXOB B CEpUU UCIIBITAHUN bepHyuim»
511 [TonsaTHe 0 3aKoHEe OONBIIHMX yncell. Mi3MepeHne BEpOATHOCTEH ¢ IOMOIIBIO
' gacToT. PoJsib 1 3HaueHrEe 3aKOHA OOJIBIIINX YKCEIT B MPUPOJIC U OOIIECTBE
6 ['eomerpus
6.1 Cunyc, xocuHyc, TaHrenc yrmoB or 0 mo 180°.
' OCHOBHOETPUTOHOMETPUUYECKOE TOKAECTBO. DOpMYyIIbI
MIPUBEICHUS
Pemienne TtpeyroabHUKOB. TeopemMa KOCMHYCOB M TEOpEMa CHHYCOB.
6.2 PemennenpakTMaecKknx3a1a4CUuCIiONb30BAHUEMTEOPEMBIKOCUHY COBH
TEOPEMBI CUHYCOB
6.3 [IpeoOpazoBanuenonodus.[101001Meco0TBETCTBEHHBIXIIEMEHTOB
6.4 TeopeMaonpon3BeAEHUMOTPEZKOBXOPI, TEOPEMBIOITPOU3BEICHUN OTPE3KOB
' CEKYIINX, TEOpEMa O KBaJpaTe KacaTeJIbHON
6.5 Bektop, JumHa  (MOIyJib) BEKTOpa, COHAIPAaBIICHHbIE

BCKTOPLLITPOTHBOIIOJIOKHOHAITPABJICHHBICBCKTOPHI, K
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OJINIMHCAPHOCTBbBCKTOPOB,
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PaBEHCTBOBEKTOPOB,ONEPALIMUHABEKTOpaMU. Pa3nokeHNEBEKTOPA 110 JBYM
HEKOJJIMHEAPHBIM BEKTOpaM

KOOp,ZII/IHaTBIBGKTOpa.CKaJIHpHOel'IpOI/ISBC,Z[eHI/ICBeKTOpOB,HpI/IMeHeHI/IG JIIsL

6.6
HAXO0KJICHUs JIMH U YTJIOB
JlexapTOBBIKOOPAMHATHIHAIIIIOCKOCTH. Y paBHEHUANIPIMOUNOKPY)KHOCTH B

6.7 KOOpAMHATaX, IIEPECEUCHUE OKPYKHOCTEHW M NPSAMBIX. MeTo KOOpANHAT U
€ro NpUMEHEHHUE

6.8 [IpaBUIBLHBIEMHOTOYTOJIBHUKN

6.9 JnunaokpyxHoctu. I pagycHasupaguanHassMepayTiia,BbBIYUCICHUEUIUH TyT

' OKpY>KHOCTEH
6.10 |IInomangpkpyra,ceKTopa,cerMeHTa
6.11 JIBMKEHUATIIOCKOCTUMBHY TPEHHUECUMMETPUNDUTYP(3TIEMEHTapHBIE

npeactasienus). [lapannensHbiit nepenoc. [ToBopor
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MEPEYEHb(KOJAU®UKATOP)IIPOBEPSIEMBIXTPEBOBAHUI

K PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA30OBATEJIbHOM
IHPOI'PAMMBIOCHOBHOI'OOBIIEI'OOBPA3OBAHUANDJIEMEHTOB
COJEPXKXAHUA ITO MATEMATHUKE

JUIAnpoBeIeHUIOCHOBHOI OTOCY JApPCTBEHHOI03K3aMEeHaIoMaTeMaTrKe( 1ajnee —
OI'> mno wmaremaTuKe) UCIOJNb3yeTCcs TepeueHb (KoaupukaTop) MpOBEPsSEMbIX
TpeOOBaHMII K pe3yJibTaTaM OCBOCHHMS OCHOBHOW 0Opa30BaTeIbHON MPOTrpamMMBI
OCHOBHOT'0 00111ero 00pa3oBaHus U AIEMEHTOB COJAEPIKAHMSL.

IIpoBepsiembienHaOl " InomaTeMmaTukeTpe00OBAHUAKPE3YIbTATAMOCBOCHHUS OCHOBHOI
o0pa3oBare/ibHON MPOrpaMMbl OCHOBHOI'0 00111er0o 00pa3oBaHMs

Koanposepsie [IpoBepsieMbieTpeOOBAHUSAKIIPEIMETHBIMPE3YIbTATAMOCBOCHHUS
MOT0 OCHOBHOM 00pa3oBaTesIbHOM IPOrpaMMbl OCHOBHOT'O OOIIETO
TpeOoBaHUs oOpazoBanus Ha ocHoBe DI'OC
1 YMeHue onepupoBaTh MOHSATUAMHU: MHOMKECTBO, IOAMHOKECTBO,

omepaluyu HajJ MHOXECTBAMU, YMEHHUE OINEPUPOBATh MOHSITHUIMMU:
rpad, cBa3HBIM Tpad, AepeBo, LUK, TPUMEHITh UX MPU PEUICHUU
3a71a4;YMEHUEHUCITOIb30BaThIrpah MIeCKOLCIIPEICTaBICHUEMHOKECTB
JUTSL OTIUCAHUS PEAJIbHBIX MPOIIECCOB U SIBJICHUM, TTPU PEUICHUU 3a/1a4
U3 IPYTUX YYEOHBIX MPEIMETOB

2 YMeHHe OnepupoBaTh MOHATUAMU: ONPEACICHUE, AKCHOMA, TEOPEMA,
NOKa3aTeIbCTBO; YMEHHME pAaClO3HAaBAThb WCTUHHBIE M JIOXKHBIE
BBICKA3bIBAHMS, IPUBOJIUTH IPUMEPbl U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHUSA U OTPULIAHUS BbICKA3bIBAaHUN

3 YMeHneonepupoBaTbOHATUAMU  HATYPATIbHOCUHCIIO0,[IPOCTOE u
COCTaBHOE YHUCJIO, JEJIIMMOCTh HATYPAJIbHBIX YHCEN, IPU3HAKU
JEIUMOCTH,IIETT0EUYHCII0,MOTYIbUHCIIA, 00 bIKHOBEHHAS IPOOBUACCATUY
HasIPOOk,CTaHAAPTHBINBUTUHCIIA, PAITMOHAIBHOCYHCIIO,

UppAlMOHATIFHOE YHUCI0, apuPMETUYECKUA KBAJPATHBIA KOPEHB;
YMEHUEBBIMOJHATHICUCTBUSACUNCIIAMU,CPABHUBATh U YNOPSA0YUBATH
4yycila, TPEACTaBIATh YUCIa HAa KOOPAMHATHOW IPSMOU, OKPYIJIATH
YHUCJIa; YMEHUE JI€JIaTh MIPUKUJIKY U OLIEHKY PE3yJbTaTa BIYUCICHUN

4 YMeHue onepupoBaTh NOHATUAMH: CTEIEHb C LEIbIM IOKA3aTeleM,
apu(pMeTHYeCKUid KBaJpaTHbII KOPEHb, MHOTOWIEH, aJlreOpanyeckast
IpoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENEeHH
O0JbIIee AIMHUIIBI; YMEHUEBBIIOIHATHPACUETHIIOPOPMYJIaM,
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npeoOpa3oBaHUSIIEIBIX,JPOOHO-PAIMOHATbHBIXBbIPAXKECHUN U
BBIDQKEHUM C  KOPHSIMH,  pa3lIOKEHHME  MHOIOWJIeHa  Ha
MHOKHUTEIN,BTOMYHCIIECUCTIONH30BaHUEM(DOPMYITPA3HOCTUKBAIPATO
B U KBaJpaTa CyMMBbI U pa3HOCTHU

YMeHME  OomepupoBaTh  MOHATHUSAMM:  YHMCIOBOE  PAaBEHCTBO,
YPaBHEHUECOHOUIIEPEMEHHOM, YU CIIOBOCHEPABEHCTBO,HEPABEHCTBO
CIIEPEMEHHOW; YMEHHWE pPElIaThINHEUHBICUKBAIPATHBIE YPaBHEHUS,
IpOOHO-pallMOHAIbHBIE YPABHEHUSI C OJHOM MEPEeMEHHOW, CHCTEMBbI
JIBYX JIMHEMHBIX YPABHEHUH, JJUHEMHbBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble W JIpOOHO-pallMOHAJIbHBIE HEPABEHCTBA C OJIHOM
NEPEMEHHOW, BTOM YHUCJIENPUPEIICHUU3aAad U3IPYTUX MPEIMETOB U
IIPAKTUYECKUX 3a7a4; YMEHNE UCI0JIb30BATh KOOPAUHATHYIO MPAMYIO
U KOOPJIMHATHYIO TJIOCKOCTb JIJIsl M300paKeHUsI pellIeHU ypaBHEHUH,
HEPABEHCTB U CUCTEM

YMeHneoneprupoBaTbIOHATUIME: QyHKIUS, IPadUKPYHKITUN, HY TN
byHKIHH, MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHusi, yObIBaHMs, HAWMOOJbIIEE W HAUMEHbIIEEC 3HAYCHUS
byHKIHH; yMEHHE OTIepUPOBATH HNOHSTUSMH: npsimast
IPOTOPIIMOHATBHOCTh, JUHEHHAADYHKIU S, KBapaTUIHASI D YHKIIHS,
oOpaTHas MPONOPLUHUOHAIBHOCTb, napabona, runepooa;
YMEHUECTPOUTHI paUKU(DYHKIINI,UCTIOIB30BaThI pAQUKUIISIOTIPEENT
€HUSICBOMCTBIIPOIIECCOBU3aBUCUMOCTE, /TSI pElIeHUsT  3ajad U3
APYTUX YYEOHBIX MPEAMETOB U PEaJbHON KU3HU; YMEHHE BBIPAKATh
dopMynaMu 3aBUCUMOCTH MEXTyBETHUYNHAMHA

YMenue OIEpUPOBATH NOHATUAMMU: IIOCJIEI0BATENBHOCTD,
apupmeTnyeckas M  TeOMETpUYEecKas  MPOrpPecCUH;  yMEHHE
UCIOJIb30BaThCBOMCTBANOCIIEIOBATENIHOCTEN, (DOPMYIBICYMMbBIN
o0IIero wieHa MpU pEHIeHUH 3a7ad, B TOM YHUCIE 3a7a4 U3 JAPYTux
y4eOHBIX MPEAMETOB U peajbHOM KU3HU

YMeHue pemaTh 3a/ladyi pa3HbIX THUIOB (B TOM YHKCJIE HA MPOIICHTHI,
JOJIM W YacTH, ABWXKEHHE, paboTy, 1IEHy TOBAapOB M CTOMMOCTH
MOKYTOK M YCJIYT, HAJIOTH, 3a/1a4ud M300J1aCTH yIpaBiIeHUs JIMYHBIMU
U CceMelHBIMM (UHAHCAMHU); YMEHHE COCTABIISTH BBIPAKEHUS,
YpaBHEHHUs, HEPABEHCTBA W CHUCTEMbl II0 YCIOBHUIO 3aJayH,
UCCJIeIOBATh MOJYYEHHOE PeIlIeHNEe U OIIEHUBATh MPaBAONOA00HOCTh
MOJYYEHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUSAMU: (PUTYpa, TOUKA, OTPE3OK,
psMast, Ty4,JJOMaHas, yroj,MHOT OyTOJIbHAK, TPEYTOJIbHUK,
paBHOOEIPEHHBII
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U PaBHOCTOPOHHUH TPEYTOIbHUKH, MPSIMOYTOJIBHBIN TPEYTOJIbHHK,
MeauaHa, OMCCEeKTpUcCa M BBICOTA TPEYTOJHHUKA, YETHIPEXyTOIbHUK,
napajgiesorpaMM, pomO, TNPSIMOYTOJIBHUK, KBajapaT, Tparelus;
OKpY>XHOCTh, KPYT, KacareiabHas; 3HAKOMCTBO C IMMPOCTPAaHCTBEHHBIMHU
durypamu; yMEeHHE peliaTh 3a1add, B TOM YHCJI€ U3 TTOBCEIHEBHOM
KU3HH, HA HAXOXKJICHUE TCOMETPUYCCKUX BEIMYMH C TMPHUMCHECHHUEM
M3Y4YEHHBIX CBOUCTB (puryp u (HhaxkTon

10

YMeHue omnepupoBaTh MOHSATUAMH: PABEHCTBO (QUIYp, PaBEHCTBO
TPEYTrOJIbHUKOB; IMAPAJUICIIBHOCTh U MEPNEHAUKYISIPHOCTD MPAMBIX,
YroJl MEXAY MNpPSIMBbIMH, MEPIECHANKYISAP, HAKJIOHHAs, IPOEKLHS,
nogooueuryp,nog00HBIETPEYTOJIbHUKN,CUMMETPUSIOTHOCUTEIIHHO
TOYKHUHINPAMON;yMEHNEPACIIO3HABATHPABEHCTBO,CUMMETPHIO u
nojsobue Quryp, napajieIbHOCTh U NEPHEHAUKYISIPHOCTh MPSAMbIX B
OKpY’KaroIlleM MUPE

11

YMeHue onepupoBaTh NOHATHUAMM: JUIMHA, PACCTOSIHUE, YIOJ
(BenMuYMHA yIJIa, CHHYC M KOCHHYC yTJla TPEYroJIbHHKA), MJIOIIA/lb;
yYMEHUE OIIEHUBATH pa3Mephl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE NPHUMEHATH (POpPMyJBl MEepUMeTpa U IUIOIIATU
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH W IUIOIIAJHA Kpyra, ooObema
IPSAMOYTOJIBHOIO IMAPAIIEIENUIIEd; YMEHUE NPUMEHATH IPU3HAKU
PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYI'OJIbHUKA,
teopemylludaropa, TpuroHoMeTPUUECKUECOOTHOICHHS IS
BBIYMCIICHUS IUIMH, PACCTOSTHAM, IUTOLIAAECH

12

Ymenne wuzo0paxarh IUIOCKME GUTYpsl M HUX KOMOMHALUWH,
IPOCTPAHCTBEHHBIE (GUTYPBl OT PYKH, C TIOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOBUAIEKTPOHHBIXCPEACTBIOTEKCTOBOMY WIn
CUMBOJILHOMY OTTMCaHUIO

13

YMeHHE ONepupoBaTh MOHATUSAMM: NPSIMOYTOJbHasg CHCTEMA
KOOpAMHAT; KOOpPAWMHATBI TOYKH, BEKTOp, CyMMa BEKTOPOB,
IIPOM3BENCHUE BEKTOpPa HAa 4YHUCIO, CKaJIpHOE IIPOU3BEICHUE
BEKTOPOB;YMEHHUEHUCTIOJIb30BATbBEKTOPBIMKOOPANHATEI
JUIAIIPEACTaBICHUS JAHHBIXUPELLICHUA3a1a4, BTOMUUCIICU3APYTUX
y4eOHBIX MPEIMETOB U PEeaTbHON KUZHU

14

YMeHue omnepupoBaTh IMOHSATHUSMH: CTOJIOMKOBBIE M KpPYTOBbBIE
auarpamMmbl, TaONHIBI, CpeAHee apudmeTrnyeckoe, MeAHaHa,
HauOOJbIIee U HAMMEHbIIEEe 3HAUYECHMsSI, pa3Max YMCIOBOro Habopa;
yMEHUE W3BJIEKaTh, WHTEPIPETUPOBATH U  TPEOOPa30OBHIBATH
uH(pOpManUIO, TPEACTABICHHYI0 B TaONHMIIAX W Ha JIUarpaMmmax,
OTPAKAIOU[YOCBOMCTBANXAPAKTEPUCTUKUPEATbHBIXITPOLIECCOB
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151 HBHCHHﬁ; YMCHHUC  PaCIiO3HABATb HN3MCHYMBBIC
BCJIIMYMHBIB OKPYIKAIOMIEM MHUPC

15

YMeHue ornepupoBaTh MOHATUSIMU: CIYYaWHBIA OMBIT (CITy4YalHbBIN
DKCIIEPUMEHT), DJJIEMEHTAPHOE COOBITHE (dJIEMEHTapHBIA HCXOM)
CIIy4ailHOTO OIbITa, CIy4ailHOE COOBITHE, BEPOATHOCTh COOBITHS;
YMEHUEHAXO0IUTHBEPOSTHOCTUCITYYAHBIXCOOBITUHBOIBITAXC
PaBHOBO3MOXHBIMH JJIEMEHTAPHBIMU COOBITHSIMH; YMEHHE peliaTh
3a/layd METOJIOM OPraHU30BaHHOrO mepedopa M C UCHOJb30BaHUEM
npaBUjla YMHOXXEHUS, YMEHUE OICHUBATh BEPOSITHOCTU PEATbHBIX
COOBITUMHSBIICHUN, TOHUMATHPOJIBITPAKTUUECKUIOCTOBEPHBIXH
MaJOBEPOSITHBIX COOBITUIM B OKPY’XKAIOIIEM MHUPE U B IKU3HH,
3HAKOMCTBOCHOHSITUEMHE3aBUCUMbBIXCOOBITHI;3HAKOMCTBO c
3aKOHOM OOJIBIIIMX YUCEJ U €r0 POJIbIO B MACCOBBIX SIBJICHUSAX

16

YMeHue BbIOMpaTh MOAXOANINN W3YYEHHBIM METOJ I PEIICHUS
3aJ1a41, TPUBOJUTHIIPUMEPBIMATEMATUYECKNX3aKOHOMEPHOCTENBITPH
POAEHKU3HU,PACTIO3HABATHIIPOSIBICHNE3aKOHOBMATEMATHKHN B
HWCKYCCTBE, OIHNCBHIBATh OTAEIbHBIC BBLIAIOIIMECS PE3YJIbTATHI,
MOJIy4YEHHBIE B XOJ€ Pa3BUTHUSI MAaTEMATUKU KaK HayKu, NMPUBOIAUTH
IPUMEPBIMATEMATUYECKUXOTKPBITUMMUXABTOPOBBOTEUECTBEHHON U
BCEMUPHOU UCTOPHUH

IlepedyeHbdTIeMeHTOBCOAEPKAHUS, MPoBepsieMbIxHAOT DoMaTemMaTuKe

Kon [IpoBepseMBbIIEMEHTCOIEPKAHNS
1 HuciianBbIUKCIIEHUA
1.1 Hatypansubiennensieuncna. [Ipu3HakuaenuMoCcTULIETbIXYUCEe
1.2 OOBIKHOBEHHBIE M JCCATUYHBIE JPOOH, TIPOIEHTHI,
OEeCKOHEUYHBIECTIEPUOIUYECKHE IpoOU
1.3 PannonansHbieuncia. ApupmMeTniecKueonepauiucpanuoHaIbHBIMUYUCIaM
u
1.4 JleiicTBuTenpHbIC YKcia. ApudMeTHIECKUE ONepaluu ¢
JNEUCTBUTEIbHBIMUYUCIAMU
1.5 [TpuOnMKeHHBICBEIYUCIICHU S, TPABUTIA0KPYTIICHHS, IPUKUKANOTICHKA
pe3yJibTaTta BEIYMCICHUN
2 AnreOpandecKueBhIPAKESHUS
2.1 BbykBeHHBIEBBIpAKEHUS(BBIPAKEHUSCTIEPEMEHHBIMU )
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2.2 Crenenbc nenpiMnokasareneM.CTeneHbC palioHaIbHBIMIIOKA3aTEIIEM.
CBolicTBa CTENEHU

23 MHoro4seHsl

24 | AnrebpanyeckaspoOn

2.5 ApudmeTnaeckuii KOPEHb HaTypaJbHON CTEIICHH.

JeiicTBusic apupMeTHIECKUMU KOPHSIMU

HaTypaJIbHOM CTEIICHU

3 YpaBHEHUSIMHEPABEHCTBA

3.1 [enbienapoOHO-
panoHaibHbIeypaBHEHUS. CUCTEMBIMCOBOKYITHOCTHYPABHEHUIM

3.2 [enbie u qpoOHO-panmoHaIbHbIE HEpaBeHCTBA. CUCTEMBI U
COBOKYITHOCTUHEPABEHCTB

33 PelreHneTeKCcTOBBIX 32124

4 UucnoBblenociieJ0BaTENbHOCTH

4.1 ITocaenoBaTeIbHOCTH,CITOCOOBI3aJaHUSIIOCIIEOBATSIBEHOCTEHN

4.2 ApudmernueckasureoMmerpuieckasmnporpeccuu.@opmyina CJI0KHBIX
MPOLICHTOB

5 OyHKIUU

5.1. | ®ysknus, crnocoObl 3amanus QyHkiuu. [padux dynkmuu. Obnactb
OTpENICICHUs] M MHOXKECTBO 3HaueHui (Qyskiuu. Hynu dyskumm.
[TpoMexxyTKkH 3HAKOMOCTOSIHCTBA. [IpOMEKYyTKM MOHOTOHHOCTH (DYHKIIMH.
Makcumymbl ¥ MUHUMYMBI (QyHkiuu. HawuOosnbliee M HauMeHblliee
3HaueHue (QYHKIIMHU HA IPOMEXYTKE

6 KoopanHaTeiHAIPpAMONUILIIOCKOCTH

6.1 KoopaunaTtHasnpsimas

6.2 J1exapTOBBIKOOPIMHATHIHAILUIOCKOCTH

7 ['eomeTpust

7.1 ["'eomeTpuuecknedUrypbluuxcBOMCTBa

7.2 TpeyroabHuK

7.3 MHOrOyTrOoabHUKH

7.4 OKpyXHOCTBUKPYT

7.5 N3mMepeHnereoMeTpuaeCKUXBEINYNH

7.6 BekTopblHamiockocTu
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8 BeposiTHOCThUCTATHCTHKA
8.1 OnucarenbHasCTaTUCTUKA
8.2 BeposiTHOCTB
8.3 Komb6uHaropuka
8.4 MHoxecTBa
8.5 ['padsr
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