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Ha ocnoBanum usmenenmii B ®DenepanbHblii 3akoH oT 29.12.2012 r. Ne273-®3 «0O06
obOpaszoBannu B Poccuiickoit ®denepanun» u cT. 1 @3 00 obs3aTenbHBIX TpeOoBaHus B PO ot
14.09.2022», npukaza MuHuctepctBa npocsemienus Poccuiickoit ®enepanun ot 18.05.2023
Ne370 «OO6 yrBepxkneHun (enepaabHO 00pa30BaTEIBHOM IPOTrpaMMbl OCHOBHOTO OOIIETrO
obOpazoBanus» (3apeructpupoBan 12.07.2023 No4223) BHeceHbl U3MEHEHHS B Pabouyio
porpaMMy Mo ydeOHOMy mpenMery «MaremaTthka» B 4acTU IUIAHMPYEMbIX pe3yJbTaToB U
coJepKaHus JUTSt y4aluxcs 7-9 KJIaCCOB, peanu3yomux drocC 2010
(ITpukasMunucTepcrBaoOpazoBanusinHaykuPoccuiickoii®eneparuuorl7 nekabps 2010 r. Ne
1897 «O6 yrBepxxaeHuH ¢enepaabHOro TOCYAapCTBEHHOTO 00pa30oBaTENbHOTO CTaHIApTa
OCHOBHOTO O0ITIETO 00pa30BaHMUs).

1. Imanupyembie pe3yJibTAThI
1.1.JIuyHOCTHBIE Pe3yabTaThl

JIMuHOCTHBIE PpE3yNbTaThl OCBOCHHUS MHPOTPaMMbl y4eOHOro mpeamera «MaTeMaTHKa»
XapaKTePU3YIOTCSI:

Ilampuomuueckoe éocnumanue:

MPOSIBIICHUEM HWHTEpeca K TPONUIOMY W HACTOSIIEMY POCCHHCKONH MaTeMaTHKH,
IIEHHOCTHBIM ~OTHOIIIGHUEM K JOCTH)KCHUSIM POCCHUHCKHUX MATEMaTHKOB W POCCHUCKOM
MaTEMaTHYECKOH IIKOJIbBI, K HCITOJIb30BAHHUIO ATUX JOCTH)KCHHI B JIPYTUX HAayKaxX U MPUKIIAIHBIX
chepax.

I'pasicoanckoe u 0yXo8HO-HPABCMBEHHOE 80CNUMAHUE:

TOTOBHOCTBIO K BBIIIOJHCHHUIO OOS3aHHOCTEH TpaKJIaHWHA W peallu3allii e€ro Ipas,
MPEJICTABJICHUEM O MAaTeMaTHYeCKMX OCHOBaX (DYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHHUM, TPOIEAYpP TPAXKIAHCKOTO o0mecTBa (BBIOOPBI, OMPOCHl M TMp.); TOTOBHOCTBIO K
OOCYXKICHUIO 3TUYECKUX MPOOJIeM, CBSI3aHHBIX C IMPAKTUYCCKUM TMPUMEHEHHEM JIOCTH)KCHUU
HAyKH, OCO3HAHUEM BOKHOCTU MOPAJIbHO-3TUYCCKUX MPUHIIUIIOB B JACSATEIBHOCTH YY4EHOTO.

Tpyoosoe socnumanue:

YCTaHOBKOW Ha aKTUBHOE Yy4YacTHE B PEIICHHM MPAKTUYECKUX 3a/Jad MaTeMaTU4YeCKOM
HAIPaBJIICHHOCTH, OCO3HAHUEM BaXXHOCTH MAaTEMaTHYECKOro oOpa3oBaHMS Ha MPOTSHKEHUU BCEH
KU3HU IS YCTIEUTHOW TpOo¢eCCHOHANBHON NIeATENHHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM W TIOCTPOCHHWEM WHIMBHIYAJILHOW TPACKTOPUU OOpa3OBaHHS U
KU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

Dcmemuueckoe socnumanue:

CIIOCOOHOCTBIO K OSMOIIMOHATBHOMY U OSCTETHUYECKOMY BOCIPHUATHIO MAaTEMaTUYECKUX
00BEKTOB, 3aJ1a4, PEIMICHUH, PacCyKICHUI; YMEHUIO BUJETh MaTEMAaTHIECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE.

Llennocmu nayuHoeo nO3HAHUSL:

OpHEHTAIlel B JEATEIBHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YEJIOBEKa, MPUPOJLI M OOIIeCTBa, IMOHUMAHHEM
MaTEeMaTHYeCKOH HayKh KakK cQepbl YeTOBEYECKOH NeATENbHOCTH, JTaloB €€ pa3BUTHS H
3HAYUMOCTH JUISI PA3BUTHS [IMBHJIN3AIAN; OBJIAJICHUEM SI36IKOM MATEMAaTHKH M MAaTeMaTHYeCKOU
KyIbTYpOH Kak CpEICTBOM TO3HAHUS MHpA; OBIQJACHUEM TNPOCTEHIIMMU HaBBIKAMH
HCCIIEIOBATEILCKON eI TETPHOCTH.

Qusuueckoe 6ocnumaHue, opmuposanue Kyaibmypbl 300p06bsi U IMOYUOHAILHO2O
onazononyyus.

TOTOBHOCTBHIO TPHMEHSTh MaTeMaTUYeCKHWE 3HAHHMs B HMHTEPECax CBOETO 370POBbS,
BEJICHUS 370POBOT0 o0Opa3a >KWU3HH (30pOBOC MHUTAHHE, COATAaHCHPOBAHHBIA PEKHUM 3aHATHNH U
OTIbIXa, peryispHas Qu3uveckas aKTUBHOCTh); C(HOPMHUPOBAHHOCTHIO HaBBIKA pediekcuu,
MIPU3HAHUEM CBOETO IMPaBa Ha OMMOKY M TaKOTO K€ TpaBa IPYroro 4eioBeKa.

DKonozuueckoe gocnumanue:



OpHEHTAIle Ha MPUMEHEHHWE MATeMaTUYeCKUX 3HAHWN JUIS PEIleHUs 3aj1ad B 00JIacTH
COXPAHHOCTH OKpYKalolllel Cpelbl, IJIAaHUPOBAaHUS IOCTYIKOB M OIICHKM HX BO3MOXKHBIX
MOCTICICTBUM Ui OKpYXKAroIled cpelbl; 0OCO3HAHHEM TJI00aJbHOTO XapaKTepa SKOJIOTHYECKUX
po0JieM U myTel X pelieHusl.

Jluunocmuvie  pesynomamul,  obecneyusalowue — adanmayuro  obyyaujeeocs K
UBMEHATOWUMCSL YCIOBUAM COYUANLHOU U NPUPOOHOT CPebl!

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBUSIX HEOMPEJEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYIO AESITeIbHOCTh, B TOM UYHWCJIE YMEHHUE YUUTHCS Yy OPYTHX
TOJeH, MpHoOpeTaTh B COBMECTHOW ACSITENLHOCTH HOBBIC 3HAHWS, HABBIKM U KOMIICTCHIIMU W3
OTIbITa IPYTUX; HEOOXOAUMOCTHIO B (POPMUPOBAHMH HOBBIX 3HAHH, B TOM unciie GOpMyIupoBaTh
UJeH, TOHSATHUS, TUIOTE3bl 00 OOBEKTaX W SBICHUSX, B TOM 4YHCIIE PaHEC HE H3BECTHBIX,
0CO3HaBaTh JEPUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAaHUPOBATh CBOE Pa3BUTHE;
CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAlMIO, BOCIIPHHHUMATH CTPECCOBYIO CHUTYALUIO Kak
BBI30B, TpEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMble pEIIeHUusT U JIeHCTBUS,
(hopMyIIMpPOBATh U OIICHUBATH PUCKH U ITOCIEICTBUS, POPMUPOBATH OIIBIT.

1.2 MeTanpeaMeTHbIe pPe3yJIbTAThI

B pesynbrare wu3yueHus MaTeMaTHKM Ha YpPOBHE OCHOBHOTO oOIIero oOpa3oBaHUs Y
oOyuatomerocsi OynyT chopmupoBaHbl MO3HABaTeNbHbIE YHHUBEpCAIbHbIE Y4eOHBIE ICHCTBUS,
KOMMYHUKATUBHBIE YHUBEPCAJIbHBIC YUeOHbIC ICUCTBUS, PETYJISTUBHBIC YHUBEPCAIbHBIC yUeOHBIC
JEHCTBHS, COBMECTHASI IEATEIBHOCTb.

1. OBnajienre yHUBEPCATbHBIMU YICOHBIMU ITO3HABATEILHBIMH JIEUCTBUSIMU

bazoBkie normyeckre NemcTBUA:

- BBISBJIATh U XapaKTEPU30BaTh CYIIECCTBEHHBIC NMPU3HAKH MATEMAaTHYCCKUX OOBECKTOB,
MTOHATHIA, OTHOIICHUH MEXIY MOHSATHSAMHU; (GOPMYIUPOBATH ONPEACICHUS MOHSATHIA, YCTaHABIIN-
BaTh CYIIECTBEHHBIN MPU3HAK KJIaCCHU(PHUKAIIUN, OCHOBAHUS JIJIsl 0000IEHUSI U CpaBHEHUS, KpUTE-
pHUH TIPOBOJIMMOTO aHAJIN3a;

— BOCIPUHUMATh, (OPMYNIHpPOBaTH U MPEOOPA3OBBIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHUIIATENbHBIE, €IMHUYHBIE, YACTHBIE M OOIIHE; YCIOBHBIE,

— BBISIBJISITH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUHs B (haKTax,
TaHHBIX, HAOMIOACHUSIX U YTBEPXKIEHUSAX; MpejiaraTh KpUTEPUU 7S BBISIBICHHS 3aKOHOMEPHO-
CTEN U IPOTUBOPEYHNIA;

— JieaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U WHIYKTUBHBIX
YMO3aKJIIOU€HHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

- pazOupaTh J0Ka3aTeIhCTBA MAaTEMATUUYECKUX YTBEPXKIEHUU (TpSIMbIe U OT TMPOTHUBHO-
ro), MPOBOJUTH CAMOCTOSATEIHLHO HECIOXHBIE JOKA3aTeIhCTBA MAaTEMaTHUYECKHX (HaKTOB, BBI-
CTpauBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE
paccyXJIeHHUS;

— BBIOMpaTh croco0 pemnieHus y4eOHOU 3amauu (CpaBHUBATh HECKOJIBKO BapHUaHTOB pe-
IIeHMsI, BRIOMpATh HanOoJee MOIXO MUK ¢ Y4ETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUEB).

bazoBeie uccnenoBaTenbCKue qeHCTBUS:

— MCIOJIb30BaTh BOIMPOCKHI KaK MCCIEI0BATENbCKUIT MHCTPYMEHT MO3HaHUS; (pOpMyIHpo-
BaTh BOIPOCHI, GUKCUPYIOIIKE MPOTUBOPEUHUE, IPOOIEMY, CAMOCTOATEIHHO YCTAaHABIMBATH UCKO-
MO€ ¥ JIaHHOE, (HOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO TTO3UIINIO, MHEHHE;

— MPOBOJIUTH 1O CAMOCTOSITEIBHO COCTaBJIEHHOMY IUIaHY HECJIOXKHBIN HKCIIEPUMEHT, He-
00JIBIIIOE UCCIIEIOBAHKE 110 YCTAHOBICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro 00beKTa, 3aBUCUMO-
CTe 00bEKTOB MEX1y CO0OI;

— CaMOCTOSITENILHO (POPMYIUPOBATH OOOOIICHUS U BBIBOABI MO pe3yIbTaTaM MPOBEAEHHO-
ro HaOJIO/IEHUs, UCCIEIOBaHUs, OIICHUBATh JJOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTaTOB, BHIBOJOB
H 0000IIEHNI;



—  TIPOTHO3UPOBATh BO3MOXXKHOE PA3BUTHE MPOIECCA, a TAKXKE BBIIIBUTATH MPEANTOIOKCHHS
0 €T0 Pa3BUTHH B HOBBIX yCIOBHSIX.

Pabora ¢ uapopmarueit:

—  BBIABIIATH HEJIOCTATOYHOCTh M HM30BITOYHOCTH MH(OPMAIMH, TAHHBIX, HEOOXOIMMBIX
ISl peILICHNs 3a/1a4H;

—  BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATH3UPOBATh U WHTEPHPETHUPOBATH HWH(GOPMAIIHIO
Pa3NUYHBIX BUAOB U (POPM NPEIACTABICHUS;

—  BbIOUpaTh opMy mpeacTaBieHUS HHOOPMALUY U WILTIOCTPUPOBATh peIlacMble 3a/1auu
CXeMaMHU, AuarpaMMaMH, HHOH TpaduKoil 1 NX KOMOMHAIMSIMU;

—  OLIEHWBATh HAA&KHOCTh MH(DOPMAIIUM MO KPUTEPUSAM, MPEIOKEHHBIM YUUTEIEM HIIH
c(OpMyYIHPOBAHHBIM CAMOCTOSTEIBHO.

2. OBnasieHNe YHUBEPCATBHBIMU YU€OHBIMA KOMMYHUKATUBHBIMU JICHCTBUSMH

Oo0wenue:

—  BOCHIPHHUMATH U (OPMYJIHPOBATH CYKACHUS B COOTBETCTBHM C YCIOBHSMHU M LEIIMHU
OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PCHHS B YCTHBIX M IMMCHMEHHBIX TEK-
CTax, JaBaTh MOSICHEHUS 110 X0y PEUICHHUs 3aa4i, KOMMEHTHPOBATH IOJIyYSHHBIH Pe3yIbTar;

— B Xoje 00CyX/IeHHs 33/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYXJaeMOl TeMbl, MPOOIEeMBI,
permaeMoi 3a/a4u, BRICKA3bIBATh HJICH, HAIIEJICHHBIC HAa TIOUCK PEIICHUS; COMOCTABIISATh CBOH CY-
KICHUS C CY)KICHUSIMH JPYTHX YYaCTHUKOB JMaliora, 0OHApYKUBaTh Pa3Inine U CXO/ICTBO MO3H-
1IUi; B KOPPEKTHOU opme HOpMyITHUPOBATH PA3HOTIIACHS, CBOU BO3PAKECHUS;

—  TPEICTaBIATh PE3YNbTaThl PEIICHHs 3a/1aud, YKCIIEPUMEHTA, MCCICAOBaHUs, IPOCKTa;
CaMOCTOSITENILHO BBIOMpATh (popMaT BBICTYIUICHUS C YYETOM 3a7ad MPE3CHTAIMA U 0COOSHHOCTEH
ayJAUTOPHUH.

CoTpyIHHUYECTBO:

—  TIOHMMATbh U UCTIOJIb30BaTh MPEUMYILECTBA KOMaH/IHOW U MHIUBUAYaTbHON PaOOTHI U
peneHnH y4eOHbIX MaTeMaTHYECKIX

—  3aJa4; OpUHUMATh LEJIb COBMECTHOHM JEATEIbHOCTH, IIAHUPOBATH OPTaHU3AIMIO CO-
BMECTHOI paboThl, pacnpeAessiTh BUbl paboT, 10roBapuBaThCs, 00CYXKAaTh MPOIECC U Pe3yJbTaT
paboThl; 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

- y4acTBOBaTh B IPYMIOBBIX popMax paboTsl (00CyKAeHUs, 0OOMEH MHEHUSMHU, MO3TOBbIE
HITYPMBI U Jp.); BBIIOJHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JEHCTBHS C APYTUMH
YJIeHaMHA KOMaH/Ibl; OLIEHMBATh KA4eCTBO CBOETO BKJIaJa B OOMIMIA MPOIYKT IO KPUTEPUSIM, CHOp-
MYJIHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHUS.

3. OBnasieHne YHUBEPCATbHBIMUA yIeOHBIMU PETYJISITUBHBIMA ACHCTBUSIMH

Camoopranuzanus:

- CaMOCTOSITEJILHO COCTABJIATh IJIaH, ITOPUTM PEIIEHUs 3a1a4 (WIN €ro 4acTb), BHIOU-
patb crnocol penieHus ¢ y46TOM HMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMeH-
TUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEILICHHH ¢ Y4ETOM HOBOM MH(DOPMAIUH.

CaMOKOHTpOJIb:

—  BJIaJeTh croco0amMHM CaMONPOBEPKH, CAMOKOHTPOJISL MpoLecca M pe3yibTaTa peuieHus
MaTeMaTHYeCKOH 3a1auu;

—  TpeIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH NMpPH PEHICHWH 3alladud, BHOCHTH
KOPPEKTHBBI B JIETEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAWJEHHBIX OIIMOOK, BBISBIICH-
HBIX TPYJIHOCTEM;

OLICHUBATh COOTBETCTBUE pe3yJbTaTa JEATENbHOCTH IIOCTABJICHHOM WENU M YCIOBUSAM,
OOBSICHATH TIPUYHHBI JOCTHKEHHSI



1.3 IlpeaMeTHbIE pe3yabTaThI

Auredpa

Yucna v BBIYMCICHUS

BoimonHATh, coueTas yCcTHbIE M NHCbMEHHBIE NPUEMBI, apHU(PMETHUYECKHUE IEHCTBHUSA C
palMOHAIbHBIMUA  4uCIaMH. HaxoauTe 3HAYEHUS YUCIIOBBIX  BBIPDAKEHUMN; IPUMEHATH
pa3zHooOpa3HbIe crIOCOObI U MPUEMBI BHIUMCIICHUS 3HAYCHUN IPOOHBIX BBIPAKEHHM, COAEPIKAIIINX
OOBIKHOBEHHbIE U JecATHUYHbIE podu. IlepexoanTe OT oaHOM (hOpMBI 3amUCH 4MCcen K APYrou
(mpeoOpa3oBbIBaTh ACCATUYHYIO JAPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YAaCTHOCTH B OECKOHEUHYIO JECATHUHYIO J1po0b). CpaBHUBATh U YHOPSIOYMBATh PallMOHAIbHbIC
yuciaa. OKpyriasaTh yucia. BBINONHATH NPUKHUIKY U OLIEHKY pe3yibTaTa BBIYMCICHUH, OLIEHKY
3HAYEHUN YHCIOBBIX BBIPAKCHUU. BBINOIHATH HEUCTBHS CO CTENEHSAMH C HAaTyPaJIbHBIMH
nokasaressiMu. 1IpuMeHsAThs NpU3HAKK JEIMMOCTH, Pa3JIOKEHUE HAa MHOXKHUTEIHM HATYPAJIbHBIX
yuces. Pemate NpakTHMKO-OPUEHTUPOBAHHBIE 3aa4yM, CBA3aHHBIE C OTHOLIECHUEM BEIINYMH,
IIPONOPLUOHAIBHOCTBIO BEJIMYMH, IIPOLEHTAMU; HHTEPIIPETUPOBATH PE3YyJIbTaThl PEIIECHUs 3a1a4 ¢
y4€TOM OrpaHHUYEHHH, CBI3aHHBIX CO CBOMCTBAMH pacCMaTpUBAaEMbIX OOBEKTOB.

AnrebpanuecKue BEIPAKCHHS

Hcnonb30BaTh anredpanyeckyro TEPMUHOJIOTUIO U CUMBOJIMKY, IPUMEHSTh €€ B IIpolriecce
ocBoeHHs y4yeOHOro matepuana. HaxomuTe 3HaueHHs] OYKBEHHBIX BBIPDOKEHHH NpPU 33TaHHBIX
3HAYEHUSAX [EPEMEHHbIX. BBINOMHATH NpPeoOpa3oBaHUs LEJIOr0 BBIPAKEHHS B MHOI'OYJICH
MIPUBEACHUEM TOJOOHBIX CIIaraéMbIX, PACKPBITUEM CKOOOK. BBINOIHATH YMHOXKEHHE OJIHOUYJIEHA
Ha MHOI'OWJIEH U MHOTOWIEHa Ha MHOT'OWIEH, IPUMEHATh (POpPMYJIbl KBaJpaTa CyMMBbI M KBajpaTa
paszHocTH. OCyLIECTBIATh Pa3oKEHUE MHOTOYIEHOB HA MHOYKUTENIN C NOMOIIbIO BBIHECEHUS 3a
CKOOKM OOIIEero MHOXHTENs, I'PYNIUPOBKU CJIaraéMblX, NMPUMEHEHUS (OpPMYJ COKpAIIEHHOTO
yMHOKeHUs. [IpuMeHsTh npeoOpa3oBaHWs MHOTOWICHOB JJISl PEUICHUS PAa3IMYHBIX 3a/a4 W3
MaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEAJIbHON MPAKTUKU. VICII0/Ib30BaTh CBOKCTBA CTEIIEHEH €
HATYpaJIbHBIMH MTOKA3aTeISIMH I TPe0Opa30BaHuUs BBIPAKCHHIA.

YpaBHEHMS U HEPABEHCTBA

Pewats sMHEVHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, IPUMEHsSs IpaBWia IEepexoaa OT
HUCXOJHOTO YpaBHEHUS K paBHOCWIBHOMY eMy. IIpoBepsTh, SBISETCS 1M YUCIO KOPHEM
ypaBHeHuUsl. [IpumeHsaTh rpaduyeckie METOAbl IPH PELICHUH JIMHEHHBIX YPAaBHEHUN U UX CHCTEM.
ITonGupath mpuMepbl Hap YMCEN, SBIAIOUIMXCS pEIIeHHEeM JIMHEHHOro ypaBHEHHsS C JBYMs
nepeMeHHbIMU. CTpOUTh B KOOPAMHATHOMN IUIOCKOCTH TpaUK JMHEHMHOrO ypaBHEHUS C JBYMs
NEPEMEHHBIMM; TOJIb3YSICh TpaUKOM, NPUBOAUTH TMPHUMEPHl pElIeHUs ypaBHeHUs. Pemartb
CUCTEMbI JBYX JMHEWHBIX YPAaBHEHMH C JByMS NEPEMEHHBIMH, B TOM 4YHCIEe Tpaduyecku.
CocraBiaTh M pemiarh JUHEHHOE YpaBHEHHE WM CHCTEMY JMHEMHBIX YPaBHEHHM 10 YCIOBHIO
3a/1a4, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33]1a4y NOJYYEHHBIA PE3yJIbTaT.

Koopnaunats! u rpaduku. @yHkuun

N300paxarb Ha KOOpAMHATHOW NpPsIMOW TOYKE, COOTBETCTBYIOIIHME 3a/laHHBIM
KOOpAWHATaM, JIy4M, OTpPE3KH, WHTEPBAJbl;, 3allUCHIBaTh YHUCIIOBBIE IPOMEXKYTKM Ha
anredpandyeckoM s3pike. OTMedaTh B KOOPAMHATHOM IJIOCKOCTH TOYKM MO 3aJaHHBIM
KOOp/AMHATaM; CTPOUTh TIpadUKHU JHUHEHHBIX (QYHKUMH. OnuchBaTh C MOMOIIBIO (YHKIMH
W3BECTHBIE 3aBUCHMOCTH MEXY BEJIMYHHAMU: CKOPOCTh, BPEMsI, pACCTOSIHUE; 1IEHA, KOJINYECTBO,
CTOMMOCTB; TPOHM3BOJUTEIBHOCTb, BpeMs, 00bEM paboTbl. HaxoauTh 3HaueHHe (QYHKIUU MO
3HaueHuto e€ aprymeHTta. lloHumare rpaduyeckuil crnocod TmpeAcTaBIEHUS U aHAIKU3A
uH(OpMaIMY; U3BJIEKATh U UHTEPIIPETUPOBATh HHPOPMALIMIO U3 TPapUKOB PeaTbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.
Yucna 1 BBIYUCIIEHUS

Hcrnonb30BaTh HadaJlbHBIE MPEJICTABICHUS O MHOXECTBE JIEHCTBUTENBHBIX YHCEN IS
CpaBHEHHMsI, OKPYIJICHHs M BBIUYUCICHHH;, W300pa)xkaTb JEHCTBUTENbHbIE YHWCIA TOYKAMHU Ha
KOOpAUHATHON mpsiMod. [IprMeHsTh moHsATHE apudMETHUYECKOro KBaJpaTHOTO KOPHs; HAXOAUTh
KBaJ[paTHbIE KOPHU, UCHOJb3ys MPU HEOOXOAUMOCTH KaNbKYJIATOP; BBINOJHATH MPEOOpa3OBaHUS



BBIPDAKCHUM, COLECpPKALUX KBaJpaTHbIE KOPHHU, HMCIOJIB3ys CBOWCTBAa KOpHeH. lcmomb3oBarthb
3amuCcH OOJIBIINX U MAJIBIX YMCEIT C TIOMOIIBIO ACCATHYHBIX ApoOeH u cTenenei uncia 10.

AnrebpanuecKue BHIPAKCHHS

[IpuMeHATh MOHATHE CTENEHM C LEeJbIM II0Ka3aTeleM, BBIIOJIHATh IpeoOpa3oBaHUs
BBIPQKEHUH, COAEpXKAIUUX CTEHNEHH C LEJIbIM I0Ka3aTeleM. BBINOIHATh TOXKAECTBEHHbIE
peoOpa3oBaHus palMOHAIbHBIX BBIPA)KEHUI HA OCHOBE IIPABUJ JEMCTBUI HaJ MHOTOWIEHAMHU U
anreOpandeckuMu 1poOsimu. PacknanpiBaTh KBaJApaTHBIM TpEXwWwieH HAa MHOXUTENH. [IpumeHsTH
peoOpa3oBaHusl BBIPAKEHUH JUIsl pEIleHUs pa3IM4yHbIX 3aJad W3 MaTeMaTUKH, CMEXHbIX
IIPEAMETOB, U3 PEAIBHON IIPAKTUKHU.

VYpaBHEHMsI U HEpAaBEHCTBA

PemaTs svHelHbIE, KBaJipaTHbIE YPAaBHEHUS U PALMOHAIBHBIE YPABHEHMS, CBOJSLIMECS K
HUM, CHUCTEMbl JBYX YypaBHEHMH ¢ JBymsl IepeMeHHbIMHU. Ilepexoautrbs OT CIIOBECHOM
(bopMyIHPOBKH 3a/1aud K €€ anredpandecKkoil MOJEeNH ¢ MOMOUIbIO COCTABICHUS ypaBHEHUS WU
CHCTEMBbl YPaBHEHUIl, MHTEPIPETUPOBATh B COOTBETCTBMM C KOHTEKCTOM 3a/lauM MOJIY4EHHBIN
pe3ynbrar. [IpUMEHATH CBOMCTBA YHUCIIOBBIX HEPAaBEHCTB JJIsi CPAaBHEHHUS, OLEHKH; pELIaTh
JUHEWHbIE HEpaBEHCTBA C OJHOW IEepeMEHHOM M MX CHCTEMbl; JaBaTh TIpadUuecKyro
WJUTIOCTPALIMI0 MHOYKECTBA PELIEHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKIMU

[lonumaTh ¥  HCIONB30BaTh (YHKIMOHAJIBHBIE TOHSATHS M S3BIK  (TEPMHHBL,
CHUMBOJIMYECKHE O00O03HAueHMsI); OIpENesATh 3HaueHHe (YHKIMM IO 3HAUYEHUIO AapryMEeHTa;
OTIpeNeNIATh CBOWCTBA GyHKIMH 10 e€ rpaduky. CTpouts rpaduKu JIeMEHTapHBIX (GYHKIUN BUIA
y=k/x, y=x%, y=x3, y=VX, y=[X|; OrHCBIBATb CBOMCTBA YHCIOBOH (YHKIMH 110 €& rpaduKy.

Yucna v BIYUCICHUS

CpaBHUBaTh ¥ YNOPAAOYMBATh PALMOHAIBHBIE M HMPPALMOHAIBHBIE YUCIA. BBINONHATH
apupMeTHYECKHe ACWCTBUS C pAlUMOHAIBHBIMH YHCIAMH, COYETas YCTHbIE M NHUCbMEHHBIC
IPUEMBI, BBITOIHATH BBIYHUCICHUS C UPPALIMOHAIBHBIMU yncaamMu. HaxonuTh 3HaueHus creneHei
C LEJbIMM TOKa3aTeNsIMU M KOPHEW; BBIYMCIATH 3HAUEHUS YHMCIOBBIX BbIpaxkeHUl. OKpyrisiTh
JeUCTBUTENbHBIC YHUCIIA, BBIIOJIHATH NPUKUIKY DPE3ylbTaTa BBIUMCIEHUH, OLIEHKY YHCIOBBIX
BBIPa)KCHUM.

YpaBHEHMS U HEPABEHCTBA

Pemate nuHeliHble W KBaJpaTHbIE YpPAaBHEHHUS, YypaBHEHUS, CBOJAIIMECS K HUM,
npocTelime IpoOHO-pallMoOHalIbHbIE ypaBHEHU. Pemarh cucTeMbl ABYX JIMHEHHBIX YpaBHEHHH C
IBYMsI TIEPEMEHHBIMU U CHUCTEMBI JIBYX YpaBHEHHIl, B KOTOPBIX OJHO YpPaBHEHHE HE SBIISIETCA
JUHEWHBIM. Pemarp TEeKCTOBBIE 3aJaud ajaredpanvyeckuM CrIocoOOM € MOMOIIBIO COCTaBJIEHUS
YpaBHEHUSI WM CUCTEMBbl JIByX YpaBHEHHH C JIByMs INepeMeHHbIMU. [IpoBoauTh mpocreiine
UCCIIeIOBAaHMsI YpaBHEHUH U CHUCTEM YpaBHEHUH, B TOM 4YHCJIE C MPUMEHEHUEM TIpapuuecKux
Mpe/iCTaBlIeHU (yCTaHaBIMBATh, UMEET JIM YpaBHEHUE WJIM CHCTEMa YpAaBHEHUU pEILIeHMs], €CIIU
UMeeT, TO CKOJbKO, W Ip.). PemaTh JnHEiHHble HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA;
n300paXxkaTh pEIICHHE HEPABEHCTB Ha YHUCIOBOM MpPSAMOM, 3amMChIBaTh PEUIEHHE C IMOMOLIBIO
CHUMBOJIOB. Pemate cuCTEMBI JMHEHHBIX HEPABEHCTB, CUCTEMBlI HEPABEHCTB, BKIHOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO; M300pa)kaTh pEIICHHE CHCTEMbl HEPABEHCTB Ha YMCIOBOM MPSMOIA,
3allMChIBaTh PELIEHUE C TOMOIIBIO CHUMBOJIOB. }crmonb3oBaTh HEpAaBEHCTBA IIPH PELICHUU
pa3IMYHbIX 3a/1a4.

DyHKIMHU

Pacno3naBaTh (hyHKIIMM M3y4eHHBIX BUJOB. [I0Ka3bIBaTh CXeMaTUUECKU PACIIONOXKEHHE Ha
KOOPJAMHATHOHM MIIOCKOCTH rpadukoB ¢pyHkuui Buaa: y=kx, y=kx+b, y=k/x, y=ax2+bx+c, y=x,
y=\X, y=[x| B 3aBHCHMOCTH OT 3HaueHHil KOS(h(DUIMEHTOB; ONMHUCHIBATH CBOMCTBA (VYHKIHIA.
Crpouth 1 n300pakaTh CXeMaTU4YEeCKU I'padUKu KBAJIPAaTHUHBIX (YHKIMH, OMHCHIBATh CBOICTBA
KBaJpaTUUHbIX QYHKIMMA 10 uX rpadukam. PacmosHaBaTe kBagpatnuHyo GyHKIIUIO TTO (hopmyIie,
MPUBOANUTH MPUMEPHI KBAIPATUUHBIX QYHKIUH U3 peaabHON KU3HU, (PU3UKH, TEOMETPHH.

ApudmeTrnueckasi 1 reOMeTpUYecKas Iporpeccuu



Pacno3naBate apuMeTHUECKYI0 U T€OMETPHUECKYIO MPOTPECCUU MPHU PA3HBIX CIIOCOOAX
3aJjaHMs. BBINOTHATH BBIUUCIEHHS C UCHOJIb30BaHHEM (DOpPMyI n-ro wieHa apu(pMeTHdecKkoil u
F€OMETPUYECKOM  NPOrpeccuif, CyMMbl TEpBbIX N wieHoB. M300paxkarb  WieHbI
IIOCJIEZI0OBATEIBHOCTH TOYKAMM Ha KOOPAMHATHOM IIOCKOcTH. Pemars 3amadu, CBA3aHHBIE C
YUCJIOBBIMU IOCJIENOBAaTEIILHOCTSIMU, B TOM 4MCI€ 3aJadd U3 pealbHOW JKHU3HH (C
HCIOJIb30BAHUEM KAIIbKYJIATOPA, HUPPOBBIX TEXHOJIOTHUH).

I'eomerpus

Pacnio3HaBaTh H3ydeHHBbIE TIeOMETpUYECKHe (UIypbl, ONPEAENsATh HX B3aUMHOE
pacrioyio’keHue, n300pakaTb reOMeTpU4ecKre (PUTYpHI; BHIIOIHITD YSPTEXKHU MO YCIOBUIO 331a4u.
W3MepATh JIMHEHHBIE U YIJIOBbIE BEJIMYMHBI. PeliaTe 3a1auu Ha BBIYMCICHHUE JJIMH OTPE3KOB H
BEJIMYUH YIJIOB.

Jlenatb rpyOyr0 OLICHKY JMHEHHBIX M YIJIOBBIX BEJIMYMH IPEIMETOB B PEAbHON KHU3HH,
pa3MepoB MPHUPOIHBIX 0OBEKTOB. PazinnuaTs pasMepsl ITUX 0OBEKTOB I10 MOPSIKY BETHYUHBI.

Ctpouts 4epTekH K reOMETPUYECKUM 3a/1adaM.

Ilonb30BaTbcsd NPU3HAKAMM PABEHCTBA TPEYTrOJIbHUKOB, MCIOJIb30BaTh IIPU3HAKU U
CBOWCTBA paBHOOEIPEHHBIX TPEYrOJIbHUKOB IPU PEIICHUH 3a/1a4.

IIpoBONTE JIOTHYECKHE PACCYKICHHUS C UCIIOJIb30BAHUEM I€OMETPUUECKUX TEOPEM.

[Tosp30BaTbCsd NpU3HAKAMU PAaBEHCTBA NPSAMOYTOJIBHBIX TPEYTOJIBHUKOB, CBONCTBOM
MEIMaHbl, IPOBEAEHHOW K THUIIOTEHY3€ IPAMOYTOJIBHOTO TPEYrOJbHUKA, B PEIICHUHU
reOMETPUUYECKUX 3a7au.

OnpenensaTb NapajuiedbHOCTh HPSMBIX C IOMOIIBIO YIJIOB, KOTOpbIE 00pazyeT ¢ HUMHU
cexymas. Onpenenars napauleJbHOCTb MPSMBIX C ITOMOIIBIO PaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYroM MpsIMOM.

Pemiate 3a1aun Ha KieT4aToi OGymare.

[IpoBOAMTH BBIYUCIIEHUS W HAaXOOUTh YMCIOBbIE M OYKBEHHbIE 3HAYEHUS YIJIOB B
TFEOMETPUUYECKUX 3a]1a4aX C UCIIOJIb30BAaHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U MHOTOYTOJIbHUKOB,
CBOWCTB YIJIOB, 00pa30BaHHBIX MPU NEPECCUCHUH JBYX MMapaJUIeTIbHBIX MPSAMBIX ceKyieil. Pemarp
IIPAKTUYECKHE 3a/1a4l Ha HAXO0XKICHUE YTJIOB.

Bnagets noHsATHEM reOMETPUUECKOTO MECTa TOYEK. Y METh ONpeAesiTh OUCCEKTPUCY yTIiia
U CEpPEIMHHBINA NMEPIIEHIUKYIISAP K OTPE3KY KaK FTEOMETPUUYECKHUE MECTA TOYEK.

DopMynMpOBATH ONPEIECICHUS OKPYKHOCTH M Kpyra, XOpAbl M JHAMETPAa OKPYKHOCTH,
[I0JIb30BAaThCA UX CBOMCTBAMHU. Y METh IIPUMEHATH OTU CBOMCTBA IIPU PEILIECHUH 3a1au.

Biamers moHATHEM ONMCAHHOW OKOJIO TPEYIOJBbHHUKA OKPYKHOCTH, YMETh HaxXOJUTh €€
ueHtp. Ilonp3oBarecs dakTamMu O TOM, YTO OMCCEKTPUCHI YITIOB TPEYrOJbHUKA MEPECEKAIOTCS B
OJIHOM TOYKE, MU O TOM, 4YTO CEpPEeIMHHBIE NEPHEHAMKYJAPbl K CTOPOHAM TPEyroJbHUKA
[IEPECEKAIOTC B OJHOM TOUKE.

Biamerp moHATHEM KacaTelbHOM K  OKPYKHOCTH, TIOJIb30BaTbCA TEOPEMOM O
NEPIEHIUKYIIIPHOCTH KAacaTelIbHON U paJnyca, IPOBEAEHHOIO K TOYKE KACAHMUS.

ITonp30BaTbcsd NPOCTEHIIMMU TI'E€OMETPUYECKMMM  HEPAaBEHCTBAMHU, IIOHUMATh HX
MIPAKTUYECKHUI CMBICIL.

IIpoBOIUTHE OCHOBHBIE T€OMETPUUECKUE TTOCTPOEHUS C IOMOILBIO LIUPKYJIS U JIUHEHKH.

Pacnio3HaBaTh OCHOBHBIE BH[bl UYETBIPEXYTOJIBHUKOB, MX DJIEMEHTHI, I0JIb30BaThCS HX
CBOMCTBAaMH IIpU PEIICHUH N'€OMETPUUECKHUX 3a]ad.

Buamers noHATHEM CpelHEN JIMHUU TPEYrOJIbHUKA U Tpaleluu, IPUMEHATh UX CBONMCTBA
IIpU peleHnn reoMeTrpuyeckux 3amad. [lome3oBarees Teopemoint dameca g penieHus
MIPaKTUYECKUX 3a]1a4.

[TpuMeHsTh NpU3HAKU OI00US TPEYTOIbHUKOB B PEIICHUH F€OMETPUUYECKUX 3a/1a4.

[Tons3oBatbest Teopemoi Iludaropa st pemieHUs T€OMETPUUECKUX U MPAKTHUECKUX
3amad. CTpOUTh MAaTEMATHYECKYH) MOJENb B NMPAKTUYECKHUX 3aJadax, CaMOCTOATENIBHO JeNaTh
4YEepTEK U HAXOIUTh COOTBETCTBYIOIIUE IJIUHBIL.

Brmanete NMOHATHSAMHM CHHYCA, KOCHHYCAa M TaHI€HCA OCTPOTO YIVIa MPSIMOYIOJBHOIO
TPEYroJIbHUKA. [10J1630BaTHCS STUMU MTOHATUSMH [UIS PELIECHUS IPAKTUYECKUX 3a1a4.



Bbruncnare  (pazauuHBIME - coco0amMM) — IUIOMIAJAh  TPEYrOJbHUKA W TUIOIIAH
MHOTOYTOJBHBIX PUTYD (TMOIB3YACH, T/I€ HEOOXOIMMO, KaTbKYIATOPOM). [IpuMEHSTh MOTydeHHBIC
YMEHHUS B IPAKTUYECKUX 33]1a4ax.

Bnagerp MOHATHAMM BOUCAHHOTO M LEHTPAJIBHOTO YIJa, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yriaXx MeXIy XOpAaMH (CEKYIMMH) U yIie MEXAY KacaTelIbHOM U XOpaoil
MIPH PEIICHUN T€OMETPUYECKUX 3a/1a4.

Bragers moHATHEM ONMCAHHOIO YETBHIPEXYTOJIBHUKA, NPUMEHATh CBOMCTBA OINMCAHHOIO
YeThIPEXYTOJIbHUKA [IPH PEIICHUN 3a]1a4.

[TpyMeHsTh MONY4YEHHbIE 3HAHUSI HA IPAKTHKE — CTPOUTh MAaTEMATUYECKUE MOJAEIH AJIs
3a/1a4 peanbHON KU3HU U IPOBOJAUTH COOTBETCTBYIOIINE BHIYMCICHUS C TPUMEHEHHUEM MOI00Us U
TPUTOHOMETPHUH (TI0JIB3YSICh, T1Ie HEOOXOMMO, KAIbKYISTOPOM).

Mcnonb3oBaTh TpUTOHOMETpUYECKHE (YHKUIMU OCTPBIX YIJIOB JJIS  HAXOXACHUS
Pa3IMYHbIX AIEMEHTOB NPSMOYIOJIBHOIO TPEYTOJbHUKA.

[Tonb30BaTbes hopMysiamMu MPHUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOKJIECTBOM
JUISL HAXOXKIEHUSI COOTHOILIEHUN MEXly TPUTOHOMETPUUECKUMHU BETUYUHAMU.

Hcnonk30BaTh TE€OPEMBbI CHHYCOB M KOCHHYCOB ISl HAXOXJICHUS Pa3UYHBIX AJIEMEHTOB
TpPEYrojbHUKa («pElIeHUuEe TPEYroJbHUKOB»), NPUMEHSTh UX IPU PELIEHUH T[€OMETPUUYECKUX
3ajad.

Brnaners moHsTHSAMU TIpeoOpa3oBaHUs MOI00MS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJO0HBIX
¢buryp. Ilonbp3oBaThcsi cBOMCTBaAMU MOAOOUS MPOU3BOIBHBIX (UTYpP, YMETh BBIUUCIATH AJTUHBI U
HAXOJUTh YIJIbl Y MOoA0OHBIX (uryp. IIpuMeHsTh CBOICTBA MOIOOMS B MPAKTHUYECKUX 33/1a4ax.
YMeTh NpUBOAUTH MIPUMEPHI TOJA0OHBIX (PUTYp B OKPYKAIOIIEM MUPE.

[Tonb30BaTbes TeOpeMaMu O MPOM3BENEHUM OTPE3KOB XOpHA, O IMPOU3BEIECHUU OTPE3KOB
CEeKYILUX, O KBaJpaTe KacaTelbHOI.

[Tonp30BaTbcsi BEKTOpaMH, TOHUMATh HUX TEOMETPUYECKMH H (DU3HUYECKHA CMBICIH,
MPUMEHITh MX B PEUICHUH TE€OMETpUYEeCKHMX M ¢uandeckux 3amad. [IpuMeHsTh ckamspHoe
MIPOU3BEICHNE BEKTOPOB Il HAXOXACHUS JUIUH U YIJIOB.

[Tonb30BaTbCcsl METOOOM KOOPAWMHAT Ha IUIOCKOCTH, HPUMEHSATH €ro B pEHICHUH
reOMETPUUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnaners MOHATHAMU NPaBUIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPY)KHOCTH, JJIUHBI JyTH
OKPY)KHOCTH UM paJWaHHOM Mephl YIjla, yMETh BBIYUCIATH IUIOMIAAb Kpyra M €ro 4Yacrem.
ITpuMeHATH MOJTy4YeHHbIE YMEHHUS B IPAKTUYECKUX 3aauax.

Haxonute ocu (MM LEHTPBI) CUMMETpPUM (QUryp, NMPUMEHSTH JIBH)KEHUS IUIOCKOCTH B
MIPOCTEMIIINX CITydasix.

[TpyMeHsTh MONy4YEeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMAaTUYECKUE MOJEIH IS
3aJja4u peajbHOM JKU3HU U TPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS ¢ IPUMEHEHUEM OJ00US U
TPUTOHOMETPUUECKUX (QYHKIHMH (ITOJIb3YACH, T/Ie HEO0X0UMO, KaJIbKYJIITOPOM).

BeposiTHOCTB M CTATHCTHKA

Uurare mHpOpMaIMIO, MPEJCTABIECHHYI0 B Ta0IMIax, Ha JAMarpaMMax; MpeACTaBIATh
JaHHBIE B BHJE TaONUI, CTPOUTH IUArpaMMbl (CTONOMKOBBIE (CTOIOYATHIE) U KPYrOBBIE) TO
MacCHUBaM 3HAYEHUM.

OnuceiBaTh ¥ WHTEPIPETHUPOBATh peaJbHbIE YHCIOBBIE JaHHBIE, IPEJCTABICHHBIE B
Tabiuiax, Ha AuarpaMmax, rpapukax.

Hcnonp30BaTh A1 ONUCAHUS JIAHHBIX CTaTUCTUYECKUE XapaKTEPUCTHKU: CpEIHEe
apudmernyeckoe, MeraHa, HauOOJIbIlIee U HAUMEHbIIIee 3HAaUEeHUs, pa3Max.

Hmetp mpeicTaBieHHE O CIy4yailHOH M3MEHUYMBOCTH Ha TNpUMepax IIeH, (U3UYECKUX
BEJIMYMH, AHTPONOMETPUYECKUX JaHHBIX; WMETh [MPEACTaBJICHHE O CTaTHUCTUYECKOU
YCTOMYUBOCTH.

M3Brnekats M 1npeoOpa3oBbBaTh HMH(OpPMaLMIO, NPEACTaBICHHYIO B BuAe TabmIuL,
Jrarpamm, rpauKoB; MPEACTaBIATh JaHHBIE B BUJIE TAONHUL, TUarpamMmm, TpagrKoB.

OnuceIBaTh 1aHHbIE C IOMOIIBIO CTATUCTUYECKUX TOKa3aTeslel: CpeHUX 3HAYEHUI U Mep
pacceuBaHus (pa3Max, JUCIIEPCUs U CTaHAAPTHOE OTKIIOHEHUE).



HaxomuTh YacTOThI YHCIOBBIX 3HAUYEHWH M YaCTOTHI COOBITUH, B TOM YHCIE IO
pe3yibTaTaM U3MEPEeHU U HaOIIOICHU.

HaxoauTe BEpOSITHOCTH CITy4ailHBIX COOBITHI B ONBITAX, 3HAs BEPOSTHOCTH JIEMEHTAPHBIX
COOBITHI, B TOM YHCJI€ B OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.

Hcnonb3oBate TrpaduuecKkue MOJETH: ACPEBO CIy4alHOrO SKCIEPUMEHTA, JHarpaMMbl
Dilnepa, ynucaoBas npsiMas.

OniepupoBaTh MNOHSATHSMHU: MHOXECTBO, IOAMHOKECTBO; BBIINOJHATh OINEpPallUd HaJl
MHO>KECTBaMHU: OObEIUHEHHUE, MEepPeceuyeHre; IMEePEUUCIsITh AJIEMEHThl MHOXECTB; MPUMEHSThH
CBOWCTBA MHOYKECTB.

Hcnonp3oBaTh rpaduueckoe MpeICTaBICHHE MHOMXECTB U CBA3CH MeEXAy HUMH Ui
ONMCAHMUs TPOIECCOB M SBJICHUH, B TOM YHUCIIEC TPU PEIICHUH 337ad M3 JPYIHX Y4eOHBIX
MIPEAMETOB U KypCOB.

W3Bnekats u  1mpeoOpa3oBbIBaTh  MHPOPMAINIO, MPEACTABICHHYI0 B  Pa3JIMYHBIX
UCTOYHUKAX B BHJE TaOnull, AuarpaMmm, TrpaduKoB; NPEICTaBIATh JTaHHbIE B BHAE TaOJHII,
Jrarpamm, rpauKoB.

Pemarp 3amaun opraHM30BaHHBIM NEPeOOPOM BApUAHTOB, a TAKXKE C HMCIOJIH30BAHUEM
KOMOWHATOPHBIX TPABUII U METOJIOB.

Hcrnonb30BaTh ONMUCATENBHBIE XapAKTEPUCTUKU JJIi MACCUBOB YUCJIOBBIX JIAaHHBIX, B TOM
YHCJIe CPEJHUE 3HAUEHUS U MEPbI pacCEUBaHUS.

HaxoauTh 4acTOoThl 3HaUE€HUH U YaCTOTHI COOBITHS, B TOM YHUCIIE MOIB3YSICh Pe3yIbTaTaMU
IIPOBEAEHHBIX U3MEPEHUN U HAOIIOCHUM.

HaxoauTh BeposATHOCTH CIydyalHBIX COOBITHII B W3YYEHHBIX OIBITaX, B TOM 4YHCIIE B
OTMBITaX C PAaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH, B CEPUSIX UCTBITAHUUA O TEPBOTO
ycrexa, B Cepusx UcnbITaHuil bepnyim.

NmeTs npeacTaBiieHUE O CIIy4alHOW BEJIMYMHE U O PACIPEICIICHUN BEPOSATHOCTEM.

HmeTh mipencTaBieHHe O 3aKOHE OONBIIMX YUCEN KaK O MPOSBICHUHM 3aKOHOMEPHOCTH B
CIIy4aiilHON U3MEHYMBOCTHU U O POJIM 3aKOHA OOJIBIINUX YKCEN B IPUPOJE U OOLIECTBE.

2 Copepxanue

PanmnonaJjibHbIE YHCIa

JlpoOu 0OBIKHOBEHHBIE U IECATUYHBIE, IEPEXO0] OT OJHOU (HhOPMBI 3aITUCH IpOOEH K APYTOM.
[ToHsiTHE palMOHAIIBHOTO YUCIIA, 3aIIUCh, CPABHEHUE, YIIOPSIOYMBAHUE PALlMOHATbHBIX YHCEIL.
Apudmernueckue IeMCTBUS C pallMOHATLHBIMU YKcliaMu. Pelienre 3a1a4 u3 peatbHOM MPAKTUKU
Ha YacTH, Ha JPOOH.

CreneHb ¢ HaTypaJIbHBIM [TOKA3aTeNEM: ONpeeNIeHre, IpeoOpa3oBaHUe BhIPAXKEHNUN Ha
OCHOBE OIpE/IEICHNUS, 3aI1Ch OOIBIINX YHUCEIL.

[IpoueHTsl, 3anuch TPOLUEHTOB B BUJIE ApOoOU U ApoOHU B BUJE NMPOLIEHTOB. Tpu OCHOBHBIE
3a/1a4y Ha IPOLIEHTHI, PELIEHUE 3a/1a4 U3PEaTbHON MPAKTUKU.

[IpumeHeHne MpU3HAKOB JAETUMOCTH, Pa3I0KEHNE HA MHOXKHUTENN HATYPaJIbHBIX YHUCEN.

PeanbHble 3aBUCUMOCTH, B TOM UYHUCIIE TIpsiMasi U 00paTHas MPONOPIUOHAIBHOCTH.

Auaredpanyeckue BbIpaKeHHUs

IlepemeHHbIE, YNCIIOBOE 3HAUEHNE BBIPAXKEHMSI C IEPEMEHHOM. [lomycTuMble 3HaUEHUS
nepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH

MeXIy BeIMYUHAMHU B BUE (hopMyIibl. Beraucienus mo gpopmymnam.

[Ipeo6pa3oBanre OYKBEHHBIX BBIPAKEHUMN, TOXKIECTBEHHO PAaBHBIEBBIPAKEHNUS, IPABHIIa
npeoOpa3oBaHusl CYMM U IPOU3BEACHUH, IPaBHiIa PACKPHITHS CKOOOK M MPUBEJCHUS 10T00HBIX
CJIaraeMbIX.

CBolicTBa CTENEHU C HATYPAIBHBIM [T0KA3aTEIIEM.

Opnownenbl 1 MHOrouwIeHbl. CTeneHs MHOrowIeHa. CloXKeHNe,BbIYUTaHNEe, YMHOKEHHE
MHOTO4JIEHOB. POpPMYJIbl COKPAILEHHOTO

YMHOKEHUS: KBaJIpaT CyMMBI U KBaapat pasHocTu. Dopmyna pa3HOCTH KBaIpaToOB.
Pa3no)xeHrne MHOTOUYJI€HOB HA MHOXKHUTEIH.



YpaBHeHus

VYpaBHeHMe, KOPEHb YpaBHEHUS, MpaBUiia mpeoOpa3oBaHusl YpaBHEHHUsI, PABHOCUILHOCTh
YpaBHEHUH.

JIuneitHOe ypaBHEHHE ¢ OJJHOM MTEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOTO YpaBHEHUS, PEIICHUE
JTUHENHBIX ypaBHeHUH. CocTaBlieHUE ypaBHEHUH 110 YCIOBUIO 3aJaui. PerieHne TeKCTOBBIX 3a7a4
C IOMOIIBIO YPaBHEHUH.

JIuneitHOe ypaBHEHUE C ABYMS IEPEMEHHBIMHU U ero rpaduk. Cucrema IByX JMHEHHBIX
ypaBHEHHUI ¢ ABYMs NepeMeHHbIMU. PelieHne cucreM ypaBHEHHU c1ocoOOM MOACTaHOBKH.
[Ipumepsl penieHns: TEKCTOBBIX 3ajay ¢ IIOMOIIbIO CUCTEM ypaBHEHUI.

Koopaunarsl u rpaduxu. @yHKuuu

Koopaunara Touku Ha npssmoil. Yucnossle npoMekyTkH. PaccTossHre MeXly IByMs TOUYKaMHU
KOOPJMHATHOU MPSIMOHA.

[IpsimoyronbHas cucrema koopaunar, ocu OxuOy. Abcuucca u

OopAMHAaTa TOYKHU Ha KOOPAMHATHOM mockocTu. [Ipumeps! rpadukoB,3a1aHHBIX (HOpPMYTIaMu.
UYrenue rpa)uKkoB peabHBIX 3aBHCUMOCTEH.

[Tonstue pynkuuu. I'paduk dynxnuu. CroiictBa Gpynkuuid. Jluneitnas ¢pynkus, e€ rpaduk.
I'padux dpyukiuu y = kx +b.I'padudeckoe pereHne TMHEHHBIX YPABHECHHIH U CHCTEM JTMHEHHBIX
YpaBHEHUH.

Yucna v BoIYMCICHUSA

KBanpatnslit kopenb u3 ymcina. [lonarue o0 uppanuoHaIbHOM

yucie. JlecaTuunble NpuOIMKeHUs UppaloHanbHbIX yucelsl. CBolcTBa apuMeTHIecKuX
KBaJIpaTHBIX KOPHEH U WX MPUMEHEHHE K MPe0oOpPa30BaHHIO YHUCIOBBIX BHIPAKEHUN U
BBIYMCIICHUAM. JIeCTBUTEIbHBIC YUCTIA.

Crenens c 1eNIbIM TIOKa3areneM U e€ cBoicTBa. CTaHapTHas 3alKuCh YHUCIIA.

Auaredpanyeckne BbIpaKeHHs

KBagparublii TpEXUieH; pa3iokeHnue KBaApaTHOTO TpEXUIeHa Ha

MHOKUTEIH.

Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO alireOpanveckon

npobu. CrnokeHue, BBIMUTaHUE, YMHOKEHUE, JIeJIEHUE allre0pandeckux ApoOei.
ParonanbHble BeIpakeHUs U UX IpeoOpa3oBaHue.

YpaBHeHus U HEpaBeHCTBa

KBanpatHoe ypaBHeHue, popMyna KOpHEH KBaJpaTHOTO ypaBHEHUSI.

Teopema Buera. Penienue ypaBHeHH, CBOASIIMXCS K JIMHEWHBIM U

KBaJpaTHbIM. [IpocTeiiine npoObHO-palioHaIbHbIE YPAaBHEHUS.

I'pacdnueckas uHTEpIIpeTaLls YpaBHEHUH C IBYMS IEpEMEHHBIMU

U CUCTEM JIMHEMHBIX YpaBHEHUH ¢ ABYMs niepeMeHHbIMU. [Ipumepsl

pEILIeHNs CUCTEM HEJTMHEHHBIX YPaBHEHUHN C IBYMS IEPEMEHHBIMH.

Perienue TekCTOBBIX 3aau aNredpandeckuM CriocoOOM.

YucnoBble HEPABEHCTBA U X CBOMCTBA. HepaBeHCTBO ¢ OJHOMIIEpEMEHHOM. PaBHOCHIIBHOCTH
HepaBeHCTB. JIMHEWHbIE HEpAaBEHCTBA C OAHON NepeMeHHON. CHCTEMBI IMHEIHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOI.

DyHKUMH

[Tonstue Gpynkunu. O61acTh onpeeneHnus 1 MHOKECTBO 3HaueHu GyHKIH. CrocoObl
3ajaHus (QYHKIHH.

I'paduk ynkumu. Ymenue ceoticme gpynxyuu no eé epaguxy.

IIpumepul epagukoe ynkyuil, ompaxcarouux peaivHvle nPoYeccyl.

OyHKIMH, OIMCHIBAIOLINE NPSAMYIO U 00paTHYIO MPONOPIHOHATbHBIE 3aBUCUMOCTH, UX
rpaduku. Oynknun y = X2,y = X3,y=X, y = 1/x . I'padudeckoe pemieHne ypaBHEHHI U CUCTEM

YPaBHEHUM.

Yucia v BbIYUCTICHUA



[elictBuTenpHble yncia. PalmonansHble yncia, UPPALMOHAIbHBIE YUCIA, KOHEYHbIE
NOECKOHEYHBIE JeCSITUUHBIE JpoOor. MHOKECTBO IEHCTBUTENBHBIX YHCEN; AeUCTBUTEIbHBIC YHCTIa
KaK OECKOHEUYHBIE JIECATUYHBIE IPOOH.

B3anMHO 0/1HO3HaYHOE COOTBETCTBUE MEX1Y MHOKECTBOM JICHCTBUTENIbHBIX YUCE U
KOOPIAHMHATHOU IIPSIMOA.

CpaBHeHUE 1eHCTBUTENBHBIX YUCell, apu(MeTHdecKue 1eicTBUs

C IEUCTBUTEIBHBIMU YHCIIAMHU.

W3mepenust, npubimxeHus, ONEHKU

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUpPa, JUIMTEILHOCTD IIPOLIECCOB B OKPYXKAIOLIEM MHpE.

[TpubnmxEéHHOE 3HAaUCHNE BETMUMHBI, TOUHOCTD MPUOIUKECHHUS.

Oxkpyrnenue yucen. [Ipukuaka u olieHKa pe3yJIbTaTOB BHIYMCICHHI.

YpaBHeHHsI M HEPABEHCTBA

YpaBHEHHUs C OJHON IEPEMEHHOU

JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOISAIINUXCSA K TUHEUHBIM.

KBanparHoe ypaBHeHuE. PellieHre ypaBHEHUM, CBOJSIIUXCS K

KBaJpaTHbIM. bukBagpaTHoe ypaBHeHue. [Ipumepsl penieHust ypaBHEHUN TPEThEN U
YETBEPTOU CTEIIEHEH Pa3I0KEHUEM Ha MHOKUTEIIH.

Pemenue npoOHO-paliOHAIbHBIX YPAaBHEHUH.

Pemenue TeKCTOBBIX 3aJ1a4 alredpanyeckuM METOIOM.

Cucrembl ypaBHEHUI

VYpaBHeHUE ¢ ABYMs [TIEPEMEHHBIMU U €ro rpaduk. Pemenue cucreM AByX JIMHEHHBIX
ypaBHEHUH C ABYMsl IepeMeHHbIMU. Pelienue

CUCTEM JBYX YPABHEHUH, OJTHO U3 KOTOPBIX JIMHEWHOE, a IPyroe —

BTOpOI1 creneHu. ['paduueckas HHTEpIpETAIN CUCTEMbI YPaBHEHHH C ABYMS [IEPEMEHHBIMHU.

Pemrenue TeKCTOBBIX 33a1a4 aNreOpandeckuM CrIoCOOOM.

Hepagencrtpa

YucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenre nuHENHbBIX HEPABEHCTB C OJIHOU IepeMEHHOM. Perenue

CUCTEM JIMHENHBIX HEPAaBEHCTB C OJHOU IepeMeHHoM. KBanpaTHbie

HepaBeHCTBa. [ padudeckas HHTEpIIpeTalvs HEPABEHCTB U CUCTEM

HEPABEHCTB C JIBYMs IEPEMEHHBIMU.

Dyukyuu

KBanpartuunas ¢pynkuus, e€ rpaduk u cpoiictsa. [lapabona, ko-

OpAMHATHI BEPIIUHBI MapadOIIbl, 0Ch CHMMETPHH MapadoIbl.

I'paduku ynkmmii: y = kx, y = kx+ b, y k

X=,y= X3,

Y =X,Y=_X ¥ uX CBOWCTBA.

Yucnoevie nocnedosamenvnocmu

Onpenenenre u cnocoObl 3a1aHNsI YUCIIOBBIX TOCIE10BATEIbHOCTEN

IToHsATHE YNCIIOBOM MOCIENOBATEIBHOCTH. 3aJaHUE ITOCIIE0BATEILHOCTH PEKYPPEHTHOM
dhopmynoit u popMyIoi N-ro YseHa.

Apudmernueckas 1 reoMeTprUUecKas IpoOrpeccuu

Apudmerndeckas U reoMeTpuaeckas mporpeccuu. Dopmyib

N-To wieHa apuPpMETUIECKON U FeOMETPHUUECKON MPOrpeccuii, CyMMBI NEPBBIX N YJICHOB.

N300paxenne wieHOB apU(pMETHUYECKOH M TE€OMETPUYECKOM NpOrpeccuil TOouKamMH Ha
KOOPJAMHATHOU MJIIOCKOCTH. JIMHEHHBIN 1 3KCOHEHITMANBHBIN poCcT. CIIOXKHBIE POLEHTHI.

I'eomerpus

HayvaJjbHble nOHATHS reoMeTpuu. Touka, npsMas, OTPE30K, JIyY.

VYron. Buael yrinos. BeptukaibHbie 1 CMEXHBIE yTiibl. buccektpuca yrina. JlIomanasi,
MHOT'OYTOJIbHUK. [1apaninenbHOCTh U NEPIEHAUKYISAPHOCTD MPSAMBIX.

Cummerpuunble purypsl. OcHOBHBIE CBOMCTBa 0ceBOM cuMMeTpuH. [Iprumepsl cuMMeTpus B
OKpPY’KaroIllleM MUpE.



OCHOBHBIE TIOCTPOEHUS C IOMOILBIO LIUPKYJIS U JIMHEUKH.

TpeyronsHuk. Beicota, Meauana, OucceKTpuca, MX CBOWCTBA.

PaBHOOEIpeHHBIN U paBHOCTOPOHHUH TpeyrojibHUKH. HepaBeHCcTBO

TPEYroJbHUKA.

CBoiicTBa U MpU3HAKK paBHOOEIPEHHOTO TpeyroiabHuKa. [Ipu3Haku paBeHcTBa
TPEYrOJIbHUKOB.

CaolicTBa ¥ PU3HAKU NapajlIebHbIX OpsMbIX. CymMMa yIiioB

TpeyrojbHUKa. BHENIHNE yTiIbl TPEyTrobHUKA.

[IpsimoyronbHbIi TpeyroyibHUK. CBOWCTBO MeIHaHBbI MIPSIMO-

YTOJIBHOTO TPEYTOJIbHUKA, TPOBEIEHHOM K TunoTenyse. [Ipusnaku

paBeHCTBA MPSMOYTOJBHBIX TPEYTrOJIbHUKOB. [IpsiMOyTosbHBIN TpeyroapHuK ¢ yrioM B 30.

HepaBeHnctBa B reoMeTpHiu: HEPAaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOMH,
TeopeMa o OOJIbIIEM yrie U OONbIIeHCTOPOHE TPEYTrobHUKA. [lepreHuKysap 1 HaKJIOHHAs.

I'eomeTpuueckoe Mmecto Touek. buccekTpuca yria u cepequHHbINA

MEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUUECKHE MECTA TOYEK.

OKpy>KHOCTb U KPYT, XOpJia U TUaMeTp, UX CBoicTBa. B3anmuoe

pacIoNioKEHNE OKPYKHOCTH U npsiMoil. KacarenbHas u cexyuias K

OKpy>kHOCTH. OKpY>KHOCTb, BIIUCAHHAs B yrojil. BrnincaHHas u onucaHHas OKpYKHOCTH
TPEYroJbHUKA.

Yertbipéxyronpuuku. [lapamnenorpamMm, ero npusHaku u cBoiicTBa. YacTHble ciyuan
napajuiesorpaMmoB (IIpsIMOYTOJIBHUK, poMO,KBaJipar), UX IpU3HaKu U cBoiicTBa. Tpanenus,
paBHOOOKas Tparenus, e€ CBOMCTBa U npu3Haku. [IpsMoyronbHas Tpanenus.

Meton yaBoenust MeauaHnsl. LleHTpanbHas cuMMeTpusl.

Teopema ®aneca u Teopema 0 IPONOPIUOHATEHBIX OTPE3KAX.

CpenHue TMHUY TPEYroibHUKA U Tpanenuu. L{eHTp Macc TpeyroybHuKa.

[Tonob6ue TpeyroabHUKOB, kKo dunnent nogodus. [IpusHaku nonoOus TpeyroJibHUKOB.
[Ipumenenue mo1o0Ust Py peLIEHUH TPAKTUUECKUX 3aj1au.

CoiicTBa miomajeii reomerpudeckux Guryp. @opMyisl 1Uisl IIIOMAAN TPEYTOIbHUKA,
napajuiesiorpaMma, poM0a 1 Tpamnemuu.

OTHoenue miomniaeit mogo0HbIX GUryp.

Brruncnenue miomaaei TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha

KJIeTyaToi Oymare.

Teopema [Iudaropa. Ilpumenenue reopems! [lndaropa npu pemieHnn NpakKTUUECKUX 3aay.

CuHyc, KOCUHYC, TAHT'€HC OCTPOrO yria NpsMOYIOJbHOIO TpeyrojabHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOKAECTBO. Tpuronomerpudeckue Gpyukmuu yrios B 30 , 45 u 60 .

Brincansble u 1IeHTpalibHBIE YIJIbI, YTOJI MEXy KacaTelbHOU U

XOpAOH. YTIIbl MEXy XOpAaMH U CEKYIIMMHU. BriicaHHbIE U ONKMCAaHHBIE YETHIPEXYTOIbHUKH.
B3aumHoe pacnonoxeHue qByx

okpykHocTelt. Kacanue okpyxkHocreir. O01IHe KacaTenbHbIE K IBYM

OKPY>KHOCTSIM.

Cunyc, kocunyc, TanreHc yrioB oT 0 10 180 . OcHOBHOE TPUTOHOMETPHUECKOE TOXKIAECTBO.
@®opMyIbl TPUBECHHUS.

Pemenue TpeyroiapHUKOB. TeopeMa KOCMHYCOB M T€OpeMa CUHYCOB. PellieHrne npakTHUecKux
3a]1a4 C UCII0JIb30BAaHUEM TEOPEMBI

KOCHHYCOB ¥ TEOPEMbI CUHYCOB.

[IpeobpazoBanue momobdus. [1ogo0me COOTBETCTBEHHBIX YIEMEHTOB.

Teopema o mpon3BeIeHUN OTPE3KOB XOP/I, TEOPEMBI O IPOU3BEIEHUN OTPE3KOB CEKYIIUX,
TEeopeMa O KBaJpaTe KacaTeIbHOMU.

BexTtop, nnHa (MO1ysib) BEKTOpa, COHAIIPABIIEHHBIE BEKTOPHI,

MIPOTHBOIOJIOKHO HANpaBJIEHHbIE BEKTOPHI, KOJNIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
orepaly HaJl BeKTopaMu. Pa3ioxeHne BeKTopa 1o AByM HEKOJUTMHEAPHBIM BEKTOpaM.



KoopaunarsiBekTopa. CkansipHOE IPOU3BEICHNE BEKTOPOB, TPUMEHEHUE JIITHAX 0K ICHUS IJTUH U
YIJIOB.

JlexapToBBbI KOOPAMHATHI HA IIJIOCKOCTHU. Y pABHEHMSI IIPSIMOU U

OKPY>KHOCTH B KOOpJIMHATaX, IEPECECUCHUE OKPY>KHOCTEN U MPAMBIX. METOJ KOOPAUHAT U €ro
MIPUMEHEHHUE.

[IpaBuibHbIE MHOTOYTOJTBHUKH. J[TiHA OKpYKHOCTH. ['paycHas

Y paJaHHas Mepa yriia, BBIYUCICHUE JJIMH AYT OKPY>KHOCTEM.

[Lnomane kpyra, ceKTopa, CErMEHTa.

JIBM>KeHHUSI TIJIOCKOCTH ¥ BHYTPCHHHE CUMMETPUH (UTYD

(amemeHTapHbIe npeactasienus). [lapamnensHbiii mepenoc. [loBopor.

DJ1eMeHTbI JJOTUKH

Onpenenenne. AKCHOMBI U TeopeMbl. JlokazaTenbcTBo. [[oka3aTenbcTBO OT MPOTUBHOTO.
Teopema, oOpaTHast naHHOM. HeoOxoumoe 1 JocTaTouHOE yCcaoBUs. Y IOTpeOIeHHE JTOTMYECKUX
CBSI30K €CJIH ..., TO ...; TOTJIa ¥ TOJILKO TOT/1a.

I'eomeTpusi B HCTOPUYECKOM Pa3BUTUH

N3 wucropun reomerpum, «Hauwama» EBknupa. HMcropus mnsaroro mnocrtyinara EBkinpa.

Tpuronomerpusi — Hayka 00 H3MEpPEHUU TPEYrodbHUKOB. [locTpoeHHne MpaBUIBHBIX
MHOTOYTrOobHUKOB. Kak 3apomunace uaes koopaunar. H. U. Jlobauesckuii. JI. Ditnep. danec.
[Tudarop

BeposiITHOCTH U CTATHCTHKA

7 KJIACC

IIpencraBnenue 1aHHBIX B BUJE TAOJIUL, AUarpamm, rpagukoB. 3anoaHeHue TabJull, YTeHUe
Y TIOCTPOCHHUE AuarpamMmm (CTOJIOMKOBBIX (CTONOYATHIX) U KPYTOBBIX). UTeHHe rpad)ikOB pealbHbIX
nporeccoB. M3Bneyenne nHpopmMaluy U3 auarpaMM U TabJIuLl, UCIIOJIb30BaHUE U UHTEpIpETaLUs
naHHbIX. OnucarenbHas CTATUCTHKA: CpeIHee apuPMETHIECKOe, MeInaHa, pa3Max, HanOoJbIee 1
HauMEHblIIee 3HaYeHus1 Habopa YMCIOBbIX JaHHBIX. [IpuMeps! ciyyaiiHOW U3MEHUHMBOCTH.

Cray4aliHpIld SKCIIEPHUMEHT (OTBIT) M ciiydaiiHoe coObiTue. BepostHOocTh M dactoTa. Porb
MaJIOBEPOSITHBIX M MPaKTHYECKH JIOCTOBEPHBIX COOBITMH B mpupoie W B obiiectBe. MoHeTa u
urpajbHasi KOCTb B TE€OpUM BeposATHocTed. I'pad, Bepmmua, pedbpo. CreneHb BepmMHbL. Yncio
pEbep u cymmapHast creneHb BepuinH. [Ipencrasnenue o cBsizHoctu rpada. Lenu u muknst. [Tytu
B rpadax. O0xox rpada (disepoB myTh). Pemenue 3amad ¢ moMoIibio rpados.

8 KVIACC

MHOX€eCTBO, 3JIEMEHT MHOXKECTBA, MOAMHOXecTBO. Omnepauuu HaJ MHOXECTBaMHU:
oObenuHeHne, mnepeceueHre. CBolcTBa omepanMidi HajJl MHOXECTBAMH: IE€PEMECTHTENbHOE,
coyeTaTesIbHOe, paclpeaenuTeNnbHoe, BKIoYeHus. Vcnonp30Banne rpaduyeckoro npeacTaBieHus
MHO>KECTB Il OIIMCAHUSI PEAJIBHBIX IIPOLIECCOB U SIBJICHUH, IIPH PELICHUHN 331a4.

W3mepenue pacceuBaHusi JaHHbIX. Jlucmepcuss M cTaHAapTHOE OTKJIOHEHHUE YHCIOBBIX
HabopoB. /luarpamMma paccenBaHusl.

DnemMeHTapHbIe COOBITUS ciay4aiiHoro ombiTa. Ciydaiinble coObITHs. BeposiTHOCTH COOBITHI.
OnbITEl C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU COOBITUSAMH. CiydaifHblii BbIOOp. CBSI3b MEXKIY
MaJIOBEPOSITHBIMU U NMPAKTUYECKH IOCTOBEPHBIMU COOBITHSIMH B MPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa J€pEBbEB: €AMHCTBEHHOCTh IYTH, CYLIECTBOBAHME BUCSAYEH BEPILMHBI,
CBSI3b MEXIY 4YMCIOM BeplIMH U uuciaoMm pEdep. [IpaBmino ymHoxenus. Pemenue 3amau c
MTOMOIIBIO TpadoB.

[TpotuBomnonoxusie coObIiTUsA. [Juarpamma Diinepa. OO0bequHEeHNE U TepecedeHue COOBITHH.
HecoBmectHble coObiTus. @opmMyna cioskeHHsl BepoaTHOCTEe. Y cioBHast BeposTHOCTh. [IpaBuiio
ymHokeHusi. HezaBucumele coObiTus. Pemenne 3a1au Ha HaX0XAEHUE BEPOSITHOCTEN C TOMOIIIbIO
JiepeBa CIIy4aiiHOrO AKCIIEPUMEHTA, IUarpaMM Duiepa.

9 KJIACC

[IpencraBnenue AaHHBIX B BUie TaOJMl, AWarpamMm, rpadukoB, MHTEPIPETaLUs JTaHHBIX.
UreHue U mocTpoeHue Tabuull, AuarpaMm, rpaduKoB MO pealibHbIM JaHHBIM. I[lepectaHoBKU U



¢akropuan. Coueranuss M uymciao coderanuil. TpeyronpHuk Ilackans. Pemenme 3amau ¢
UCIOJIb30BAHNEM KOMOMHATOPHUKHY.

I'eomerpuueckas BeposATHOCTh. CirydailHBI BBIOOpP TOYKHM W3 (UTYphl Ha IUIOCKOCTH, U3
OTpe3Ka U U3 YT OKPYKHOCTH.

Wcneiranne. Yenex u Heynada. Cepust ucnplTaHuil 10 neporo ycnexa. Cepusi UCIbITaHUI
bepuymu. BeposiTHOCTH COOBITHI B ceprM HCTIBITaHUM bepHysum.

CnyuailHas BeIMYMHA U pacOpelesieHue BeposTHocTed. Ilpumepbl MareMaTH4ecKoro
OKUJAHMS KaK TEOPETHUYECKOIO CPEJHEr0 3HA4YCHMs BEIMYMHBI. MaTreMaTH4ecKoe OXKUAAHHUE U
JCIIEPCUS CIIy4alHOM BEJIMYMHBI «YUCIIO YCIIEXOB B CEpUM UCNBITAaHUN bepHymm.

[Tonatue o 3akoHe OoJbIIMX uyucel. M3MepeHne BepOsSTHOCTEH ¢ IMOMOLIbIO 4acToT. Ponb u
3HAYEHUE 3aKOHA OOJIBIINX YKCEI B IPUPOJIC U OOIIECTRE.

Temamuueckoe nianuposarue

Ne HasBanue pa3znena Kon-Bo | Hcnonb3oBanu LeneBble MPUOPHUTETHI BOCITUTAHHMS
/T YacoB | € 3JIEKTPOHHBIX
(mhpoBEIX)
o0Opa3zoBaTenbH
BIX PECYpPCOB
Auredpa
7 Kaiacc
1. | Yucna u BEIYUCIICHHUS. 25 https://resh.edu. | 1. Pa3BuTHe EHHOCTHOT'O OTHOLICHHUSI K TPYIY KaKk
PaunoHanpHBIC YHCTa ru OCHOBHOMY CIIOCO0Y TOCTHIKECHHS JKH3HCHHOTO
2. Anrebpandeckue 27 OJaronoTyyust 4eJoBeKa, 3aJI0Ty €ro YCIEHIHOTO
BBIPKCHHS npodeccHoHaLHOTO CaMOOTIPEIeIICHHS 1
3. | YpaBHeHUs U HEPaBEHCTBA 20 OLIYILECHUS] YBEPEHHOCTH B 3aBTPALIHEM JTHE
4. KOOpI[I/IHaTI,I "u ['pa(bHKH. 24 2. Pa3BuTHe 1IEHHOCTHOTO OTHOLICHUS K 3HAHUSIM KaK
DyHKIUT UHTEIJUIEKTYyaIbHOMY Pecypcy, 00ecIeunBaromemMy
5. HOBTOpeHI/Ie u 000011eHUE 6 6y)1yulee YECJIOBCKA, KaK pe3yJIbTaTy KPOIOTIUBOIO,
Htoro 102 HO YBJICKAaTEIBHOTO y4eOHOTO Tpyaa
3. Pa3BuTHE LIGCHHOCTHOTO OTHOIICHUS K CaMHM cebe
Kak X035€BaM CBOCH CyIb0BI, CAMOOTIPEACIIIONIIMCS
U CaMOpEaNU3yIOIUMCS JIMYHOCTSIM, OTBEYAIOLINM 32
CBOE COOCTBEHHOE OyayIee
8 kiacc
1. | Yucna v BBIYUCIICHHUS. 15 https://resh.edu. | 1. Pa3BuTre 1IEHHOCTHOTO OTHOIICHUSI K TPYIY Kak
KBajipaTHBIC KOPHH. ru OCHOBHOMY CIIOCO0Y TOCTHKEHHS )KH3HCHHOTO
2. | Yncna u BEIYHCIICHHS. 7 0J1aronoJy4Hs 4eJIOBeKa, 3aJ0Ty €ro YCIEeIIHOTO
CreneHs ¢ 1eIbIM npo(heCcCHOHAIBHOTO CaMOOIIPEICICHHS 1
MIOKa3aTeJIeM. OLIYILIEHNS] YBEPEHHOCTH B 3aBTPALIHEM JIHE
3. Anrebpandeckue 15 2. Pa3BUTHE IEHHOCTHOTO OTHOILEHHUS K 3HAHHAM Kak
BBIPXEHHUSI. UHTEJUIEKTYaIbHOMY Pecypcy, 00ecIeunBaroIemMy
Anrebpanueckas ApoOb Oyayiee yenoBeka, Kak pe3yabTaTy KpOIOTIHBOTO,
4. YpaBHEHUS U HEPABEHCTBA. 15 HO YBJIEKATENBHOTO Y4eOHOrO Tpyna
KBaapaTtHbie ypaBHEHUS 3. Pa3BuTHE IIEHHOCTHOI'O OTHOIIEHHS K CAMHUM cebe
5. | VpaBuenus u HepaBeHcTBa. 13 Kak X035€BaM CBOCH CyIb0BI, CAMOOTPEACIISIOLIIMCS
CHCTeMBI YpaBHEHHI U CaMOpEaNU3YIOIUMCS JIMYHOCTSIM, OTBEYAFOLINM 32
6. VYpaBHEHUS U HEPABEHCTBA. 12 CBOE COOCTBEHHOE Oy ymiee
HepaseHnctBa
7. Oynukuuu. OCHOBHBIE 5
TOHSITHSI
8. Oynkiuu. Yuciaosele 9
GyHKIIH
9. [ToBTOpenue u 0600IICHHE 6
Hroro 102
9 kJace
1. | Yucna u BEIYNCIICHHUS. 9 https://resh.edu. | 1. Pa3BuTHe LIEGHHOCTHOIO OTHOIICHHUS K TPYLy Kak
JleficTBUTENIbHBIC YUCTIA ru OCHOBHOMY CII0CO0Y JIOCTHKEHHUS JKU3HEHHOTO
2. | YpaBHeHHs 1 HEPABEHCTBA. 14 OJaronoy4yust 4ejaoBeKa, 3aJIoTy ero YCIEHIHOTO
VYpaBHEeHUs ¢ 0JTHOM PO eCCHOHANBEHOTO CaMOOIIPEAETICHHS U
NIepeMEHHON OLIYIICHHUS] YBEPEHHOCTH B 3aBTPALIHEM J[HE
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3. YpaBHEHHUS 1 HEPABEHCTBA. 14 2. Pa3BuTHE IEHHOCTHOTO OTHOIICHHMS K 3HAHHSIM KaK
Cuctembl ypaBHCHHH. MHTEJJIEKTYyalbHOMY Pecypcy, 00ecneynBalomeMy
4. VYpaBHEHUS U HEPABEHCTBA. 16 Oymymiee 4enoBeKa, Kak pe3yabTaTy KPOIOTINBOTO,
Hepasencraa. HO yBJIEKaTEIHHOTO yIeOHOTO Tpyaa
5. DyHKINU 16 3. Pa3Butue IeHHOCTHOI'O OTHOILEHUS K CaMHUM cele
6. Yucnossle 15 KaK X03s51eBaM CBOCH CyIbOBI, CAMOOTIPEIEIISIOIIIMCS
MOCIIEAOBATEILHOCTU 1 CaMOPETN3YIOMIUMCS THIHOCTSIM, OTBEUYAIOIINM 32
7. [ToBTOpenue, 0600mIeHE, 18 CBOE cOOCTBEHHOE OynyIuee
cHUCTEMaTH3alus 3HAHUH.
Hroro 102
I'eomerpus
7 Kyace
1. [pocreitme 14 https://resh.edu. | 1. Pa3BuTHe IEHHOCTHOTO OTHOIICHUS K TPYIY Kak
reoMeTpHIecKne GUrypsl u ru OCHOBHOMY CIIOCO0Y JOCTIKCHHUS JKU3HEHHOTO
ux cBoicTBa. MI3mMepenue 6I1aronoydust 4eJI0BeKa, 3aJI0Ty €T0 YCIIEIIHOTO
TeOMETPUYECKUX BEJINYNH PO eCCHOHANBEHOTO CaMOOIIPEAEICHHS U
2. TpeyronsHuKH 22 OLIYIICHUS] YBEPEHHOCTH B 3aBTpAIlIHEM JTHE
3. [MapannensHbIe TpsIMBIE, 14 2. Pa3BuTHE IEHHOCTHOTO OTHOIICHHMS K 3HAHHSIM KaK
CyMMa yIJIOB TPEYroJibHHKa UHTEIUIEKTYyaIbHOMY Pecypcy, 00ecIeunBaroIemMy
4, OKpYXHOCTb U KPYT. 14 Oynyliee ueloBeKa, Kak pe3yJabTaTy KpPOIOTINBOIO,
I'eomerpuueckue HO YBJIEKATEJIBHOTO Y4eOHOTO TpyAa
HOCTPOEHHUS 3. Pa3BuTHE IIEGHHOCTHOT'O OTHOIICHHUS K CaMHM cebe
5. [ToBTOpEHHE, 0600IICHNE 4 KaK X03s51eBaM CBOEH CyIbOBI, CAMOOTIPEIEIISIOIIIMCS
3HAHHH. 1 caMOpPETN3YIOIINMCS TMIHOCTSIM, OTBEUAIOIINM 32
Htoro 68 CBOE COOCTBEHHOE OyayIee
8 kiace
1. YeThIpeXyroabHUKH 12 https://resh.edu. | 1. Pa3BuTHe EHHOCTHOTO OTHOMIEHUS K TPYIY Kak
2. Teopema Daneca u TeopeM 0 15 ru OCHOBHOMY CIIOCO0Y JOCTIKCHHUS JKU3HEHHOTO
MIPOTIOPIIOHATIBHBIX 6I1aronoydust 4eJI0BeKa, 3aJI0Ty €r0 YCIEIIHOTO
OTpe3Kax, MoJ00HbIC MIPOQeCCHOHANBEHOTO CaMOOTIPECTICHUS U
TPEyTOJIbHUKA OLIYIICHNS YBEPECHHOCTH B 3aBTPALIHEM JTHE
3. IInmomans. Haxoxnenue 14 2. Pa3BuTHE IIEHHOCTHOT'O OTHOIIICHUS K 3HAHUSIM KaK
IUTOIaeii TPEyroJbHUKOB 1 HHTEIJIEKTYyaIbHOMY Pecypcy, 00eceUnBaOEeMy
MHOTOYTOJIBHBIX (QUTYP. Oyayiee yenoBeka, Kak pe3yabTaTy KpOIOTIHBOTO,
[Tomraau mogoOHBIX GUTYP HO yBJIEKaTEJIFHOTO y4eOHOro Tpyaa
4. TeopeMa HI/I(baropa u 10 3. Pa3BuTHE LIEHHOCTHOTO OTHOIIEHHS K cCaMUM cebe
Hayaja TPUTOHOMETPUH KaK X035€BaM CBOEH CyIbObI, CaMOOTIPEACIISIONIUMCS
5. VTIIbI B OKPYKHOCTH. 13 U caMOpeaTu3yIOIIMCS TUIHOCTSIM, OTBEYAOIIIM 32
Bnucannbie 1 onucaHHBIC CBOE COOCTBEHHOE Oy yIee
YETBIPEXYTOJIbHUKH.
KacarenbHbie k
okpykHocTH. Kacanue
OKPY>KHOCTEH.
6. [oBTOpeHue, 0600mEeHNE 4
3HaHUI
HUroro 68
9 kJaacc
1. Tpuronomerpusi. Teopembl 16 https://resh.edu. | 1. Pa3BuTHe 1IEHHOCTHOTO OTHOLICHHUSI K TPYIY KaKk
KOCHHYCOB U CHHYCOB. ru OCHOBHOMY CII0CO0Y JIOCTHKEHHUS JKU3HEHHOTO
Pemienne TpeyronsHIKOB 6JaronoTydust 4ejJoBeKa, 3aJIoTy €ro YCIEHIHOTO
2. [IpeobpazoBanue moxoOus. 10 IPOoQeCCHOHANBEHOTO CaMOOIIPEAEIECHHS U
MeTtpHudeckne COOTHOIICHHS OLIYILCHUS] YBEPEHHOCTH B 3aBTPALIHEM J[HE
B OKPYXXHOCTH 2. Pa3BuTHE HEHHOCTHOTO OTHOILIEHHUS K 3HAHHUSM Kak
3. BekTopsl 12 HHTEJUIEKTYAILHOMY PECypCy, 00eCTieunBaroieMy
4. ﬂeKapTOBI)I KOOpJIMHATHI HA 9 6y)1ymee YeJI0BEKa, KaK pe3yJibTaTy KpOHOTIMBOTO,
IIOCKOCTH HO YBIJIEKAaTENIFHOTO y4eOHOTO Tpyaa
5. IIpaBHIIbHBIC 8 3. Pa3BuTHE IIEHHOCTHOI'O OTHOIIEHUS K CAMHUM cebe
MHOTOYTONbHUKH. J]jiiHa KaK X035€BaM CBOEH CyAbOBI, CAMOOTPEIEIISIOIINMCS
OKPY/KHOCTH H TUIOIIA b 1 caMOpeaIn3yIONUMCS JTJHYHOCTSIM, OTBEYAIOLINM 32
kpyra. Berancnenue CBOE COOCTBEHHOE OyayIee
nomaaeu
6. JIBM)KEHUS TUIOCKOCTH 6
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7. [oBTOpeHue, 0600IICHHE, 7
CUCTEMATU3alusl 3HAHHUH.
Hroro 68
BeposiTHOCTH M CTATHCTHKA
7 Kyace
1. [pencraBieHne AaHHBIX 7 https://resh.edu. | 1. Pa3BuTHe IEHHOCTHOTO OTHOIICHUSI K TPYIY KaKk
2. OmnucarenpHasi CTaTHCTHKA 8 ru OCHOBHOMY CIIOCOOY JTOCTIKCHHUS JKU3HEHHOTO
3. CrnydJaifHast "3MEHYHBOCTD 6 OIIaroIoTydns 4eIoBeKa, 3aJI0Ty er0 YCIEITHOTO
4, BBenenne B TEOPHIO rpa(‘b()B 4 HpocpeccyIOHanLHoro CaMOOIIPCICIICHUA U
5. BepOHTHOCTB M 4acToTa 4 OILMYIICHHA YBEPCHHOCTHU B 3aBTPAITHEM JTHE
CITy4aifHOTO COOBITHS 2. Pa3zBuTHe IEHHOCTHOT'O OTHOIICHUS K 3HAHUSIM KakK
6. OGO6ILICHHE, KOHTPOIb 5 HHTEIJIEKTYaJbHOMY pecypcy, 00eclieunBaoueMy
Hrtoro 34 Oynyliee ueoBeKa, Kak pe3yJabTaTy KpPOIOTINBOIO,
HO YBJIEKaTEeJIbHOTO y4eOHOTO Tpyaa
3. Pa3BuTHE 1IEGHHOCTHOTI'O OTHOILEHHUS K CAaMHUM cebe
KaK X03s51eBaM CBOEH Cy/1bObI, CAMOOTIPEEIIOIIIMCS
U caMOpeaN3yIOIUMCS IMYHOCTSIM, OTBEUYAIOIINM 32
CBO€ COOCTBEHHOE OyayIee
8 kiace
1. IToBTopenue Kypea 7 Kiacca 4 https://resh.edu. | 1. Pa3BuTre IEHHOCTHOTO OTHOIICHUSI K TPYIY Kak
2. OmnucaTenpHas CTATHCTHKA. 4 ru OCHOBHOMY CIIOCO0Y JOCTIKCHHUS JKU3HEHHOTO
PaccenBaHue TaHHBIX 0J1aroMoIy4YHs YeJIOBEKa, 3aJI0Ty €r0 YCIESIIHOTO
3. MHoxKecTBa 4 PO eCCHOHANBEHOTO CaMOOTIPECTICHUS U
4, BepO?[THOCTB cnyqaf/'[Horo 6 OIYILICHHS YBEPECHHOCTHU B 3aBTPAIIHEM JTHE
COOBITHS 2. Pa3BuTHE IEHHOCTHOTO OTHOIICHHMS K 3HAHHUSIM KaK
5. BBe/ieHHE B TEOPHIO rpaoB 4 UHTEIJUIEKTYaIbHOMY Pecypcy, 00ecIeunBaroIemMy
6. CirydaiiHble COOBITHS ) Oynyliee ueloBeKa, Kak pe3yabTaTy KpPOIOTIHNBOIO,
7. O606LICHNE, KOHTPOIIb 4 HO YBJIEKATEJIBHOTO Y4eOHOTO TpyAa
HUtoro 34 3. Pa3BuTHE 1IEGHHOCTHOTO OTHOILIEHHUS K CaMHM cede
KaK X03s5€BaM CBOEH Cy1b0bl, CaMOOIPEACIAIOINMCS
U CaMOpEaNU3YIOIUMCS JIMYHOCTSIM, OTBEYAIOLINM 32
CBOE COOCTBEHHOE OyayIee
9 kiace
1. IMoBTopenue Kypea 8 kiacca 4 https://resh.edu. | 1. Pa3BuTHe 1IEHHOCTHOTO OTHOIICHUSI K TPYIY Kak
2. DyieMeHTHl KOMOWHATOPUKHI 4 ru OCHOBHOMY CIT0CO0Y JIOCTIKEHHUS JKU3HEHHOTO
3. T'eoMeTpruecKas 4 0J1aronoJy4Hs YeJIOBEKa, 3aJI0Ty €ro YCIEeIIHOTO
BEPOSTHOCTh PO eCCHOHAIBEHOTO CaMOOIIPEAEICHHS 1
4, VcneiTanns bepaynnm 6 OLIYLICHHs] YBEPEHHOCTH B 3aBTPALIHEM JIHE
5. CryuaiiHas BeTHYHHA 6 2. Pa3BuTHE HEHHOCTHOTO OTHOILIEHHUS K 3HAHHUSM Kak
6. OGoGeHHE, KOHTPOIb 10 UHTEJUIEKTYaIbHOMY pecypcy, 00eceqnBaroIemMy
Hroro 34 Oynyliee ueoBeKa, Kak pe3yJbTaTy KpOIOTIHBOIO,

HO YBJICKATEJIBHOTO Y4eOHOr0 Tpyaa

3. Pa3BuTHE 1IEHHOCTHOI'O OTHOILIEHUS K CAMUM cebe
KaK X03s51eBaM CBOEH Cy/1b0bI, CAMOOTIPEICIISFOIIIMCS
U CaMOPEATU3YIOLIUMCS JIMTHOCTSIM, OTBEUYAOIIMM 32
CBOE COOCTBEHHOE OyayIiee
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