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1. INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHWUSA MMPOI'PAMMBI YYHEBHOI'O KYPCA «AJITEBPA»
HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHMUSI

JHUYHOCTHBIE PE3YJIbTATbHI

JIM4HOCTHEIE Pe3yJbTATHI OCBOCHHS MPOrpaMMBbl y9eOHOro Kypca «Anredpa» XapaKTepu3yIOTCs:

1) naTpHoTHYECcKOe BOCIIUTAHHE!

IPOsIBJICHHEM WHTepeca K NPOLIOMY U HACTOSIIEeMY POCCHICKON MaTeMaTHKH, LIEHHOCTHBIM OTHOILIGHHEM K
JIOCTH)KEHHSM POCCHHCKMX MAaTeMaTHKOB H POCCHIICKOH MaTeMaTHUecKOH IIKOJBI, K HCIOJIB30BAHHIO 3THX
JIOCTH)KEHHH B IPYTHX HayKax W NPUKIaIHBIX cepax;

2) rpaxkaaHCcKoe H JYXOBHO-HPABCTBEHHOE BOCITHTAHHE:

TOTOBHOCTBIO K BBIIONHEHHIO 00M3aHHOCTEH TpakJaHWHA M PEATH3AlWH ero IpaB, NPEACTaBICHHEM O
MaTeMaTHYeCKUX OCHOBaxX ()yHKIIHOHHPOBAHHA Pa3IHYHLIX CTPYKTYP, SBICHHI, IPOLEIYp rpaXkJaHCKOro odmecTsa
(Harpumep, BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHIO YTUYECKHX IIPOOJIEM, CBA3aHHBIX C NPAKTHYCCKUM
IPHMEHEHHEM JOCTHKEHHIl HayKH, OCO3HAHHEM BaKHOCTH MOPATbHO-ITHUECKHX IPHHUHIOB B JEATEIbHOCTH
Yy4EHOTO;

3) TpyaoBOe BOCIIUTAHHE:

YCTaHOBKOH Ha AKTUBHOE YY4ACTHE B PEICHHH MPAKTHYCCKHX 3aJad MaTeMaTHYeCKOH HAaIlpaBIeHHOCTH,
OCO3HAHHEM BAaKHOCTH MaTeMaTH4Yeckoro oOpa3oBaHMd Ha MpPOTAHKEHHHA BCeH JKH3HH [UIA  YCIHEIIHOH
npod)eccHOHANBEHONH AEATENBEHOCTH W Pa3BHTHEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBEIOOPOM H IOCTpPOCHHEM
HMHIMBUIYalIbHOM TPAeKTOPUH O0Opa30BaHUA M JKU3HEHHBIX IUVIAHOB € Y4€TOM JTHYHBIX HHTEPECOB H OOIIECTBEHHBIX
noTpebHOCTElH;

4) 3cTeTHYECKOE BOCIIMTAHUE!

CIOCOOHOCTBIO K SMOLMOHAIBHOMY H DCTETHUECKOMY BOCIPHMATHIO MAaTeMaTHUECKHX OOBEKTOB, 3aiad,
peLICHHH, PACCYHACHHIH, YMECHHIO BHAECTh MATEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) UeHHOCTH HAYYHOIO IO3HAHUNA:

OpPHEHTAlHMEH B JICATEIBHOCTH HAa COBPEMCHHYH) CHCTEMY Hay4YHBIX [MpeJCTaBICHHH 00 OCHOBHBIX
3aKOHOMEPHOCTAX pPAa3BHTHs 4eJIOBEKd, MPUpPOAbl M 00LIecTBa, TOHHMAHHEM MAaTeMaTHYeCKOH HayKH Kak cdepbl
YETI0BEYECKOH JeATeTLHOCTH, 3TAIOB €€ Pa3BUTHA U 3HAUUMOCTH JUTS Pa3BUTHA UUBHUIH3ALNH, OB ICHHEM A3BIKOM
MaTeMaTHKH M MaTEMaTHYECKOH KyJbTYpOH Kak CpPeICTBOM MO3HAHHS MHUPA, OBIaJCHHEM MPOCTEHIINMH HaBBIKaMU
HCCIIe/10BATENbCKOI 1esTeIbHOCTH;

6) dusnyeckoe BocnuTaHHE, GOPMHPOBAHNE KYILTYPHI 310POBLS H IMOIHOHAILHOI0 61aronoayaus:

rOTOBHOCTBIO IPUMEHATH MaTEMaTHYECKUE 3HAHMSA B MHTEPECAX CBOCIO 3/10POBBs, BEJIEHHs 3/10pOBOro obpasa
KH3HH (370pOBOE THTaHUE, cOaNIaHCUPOBAHHBIH PEKHUM 3aHATHI M OT/BIXa, Pery/sipHas (pH3MYECKas aKTHBHOCTD),
copMHPOBAHHOCTBIO HaBbiKa peduieKCHH, MPH3HAHMEM CBOETO MpaBa Ha OIMMOKY M TAaKOTO JKe MpaBa JpYyroro
YEIIOREKA;

7) IK0I0rHYeCKOoe BOCIIUTAHIE:

OpHeHTanMeH Ha MpHMEHEHHe MAaTeMAaTHYeCKHX 3HAHMH s pemeHus 3agad B 00NAacTH COXPAaHHOCTH
OKpyKaloleil cpe/bl, INIaHHPOBAHHA TTOCTYIKOB H OLEHKH MX BO3MOXKHBIX NMOCTIEICTBHI T OKpPYXKaIOLIeH cpeasl,
OCO3HAHHEM TIT00ANBHOTO XapaKTepa SKOMOTHYecKHX TTpobaeM U MmyTeil HX peleHHs;

8) apanTauus K H3MeHAIOIIHMCS YCTOBHAM COMHAILHOI H MPHPOAHOIi cpebl:

TOTOBHOCTBIO K JEHCTBHAM B YCIIOBHAX HEONPENEIEHHOCTH, TOBBILICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH
4epes MPaKTHYECKYH JAEATENIbHOCTh, B TOM HHCJIC YMEHUE YHHThCS Y JAPYTHX JIKOJIEH, IIpHOOpeTaTh B COBMECTHOM
JIeATEIbHOCTH HOBBIC 3HAHMSA, HABBIKK M KOMIICTCHIMH U3 OIIbITa JPYTUX;

HE0OX0JHMOCTEIO B ()OPMHPOBAHHH HOBBIX 3HAHWMN, B TOM 4ucie GopMyIHpOBaTh WAEH, IOHATHS, THIIOTE3b!
00 00BEKTaxX M SBJIECHHMAX, B TOM YHCJIE€ paHEee HEU3BECTHBIX, OCO3HABAThL JEMUIMTHI COOCTBEHHBIX 3HAHMH M
KOMIIETEHTHOCTEH, TIIAaHUPOBAThL CBOE Pa3BUTHE,;

CIIOCOOHOCTBI0 OCO3HABATH CTPECCOBYIO CHTYAIMIO, BOCIPHHUMATH CTPECCOBYI0 CHTYAlMI0 KaK BbI30B,
TpeOyIoLIHil KOHTPMEP, KOPPEKTHPOBATE IPHHUMAEMEIE PEILCHHA U AeHCTBHA, (JOPMYIHPOBATEL U OLIGHHUBATE PHCKH
W IochecTBHsA, POPMHUPOBATH OMBIT.

METANPEJMETHBIE PE3YJ/IbTATbI
ITo3snaBaTte/bHbIEe YHHBEpcalbHbIe Y4eOHbIe AeHCTBHS

BazoBble Jioruveckne geicTBmsi:

. BBISBJIATE H XapaKTCPH30BaTh CYLICCTBCHHBIC MPU3HAKA MaTEMaTHIYECKHX 00BEKTOB, OHATHH, OTHOIICHHIH
MEKIY TOHATHAMH, (DOPMYIHUpPOBaTh ONpPEACICHHS TOHATHH, YCTAHABIMBATH CYIIECTBEHHbBIH MPHU3HAK
I(J'IaCCHCl]HKaHHH, OCHOBAaHHA 114 0606].‘&6]1‘{42 H CPaBHCHHA, KPUTEPHH MIPOBOINMOTO aHATH3a,



) BOCIIPHHUMATE, (OPMYJIHPOBATE W NpeoOpa30BLIBATL CYKACHHS: YTBEPAMTENLHEBIE W OTPULATENLHEIE,

€/IMHUYHBIC, YACTHBIEC H OOLIME, YCIOBHBIC,

. BBIABIIATH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M W NPOTHBOpeuus: B (akTax, [aHHbIX,

HaOIIONeHHUSX ¥ YTBePKASHHSX, [IpeUlaraTh KpUTEpHH IS BLIIBICHUS 3aKOHOMEPHOCTEH H IIPOTHBOPEUHii;

. JienaTh BBIBOJIBI C KCIOJIB30BAHHEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX W MHAYKTHBHBIX YMO3aKITIOYCHHId,

YMO3AKITIOUCHHH 10 aHAJIOIHH;

. pa3dupaTh [OKA3aTENBCTBA MATEMATHIECKUX YTBEPKAEHHH (NpsAMbIE M OT NPOTHBHOIO), NPOBOIHTH

CaMOCTOATENLHO HECIOKHBIE JOKa3aTeNbcTBA MaTEMAaTHIeCKHX (aKTOB, BBICTPAHBATh apryMEHTAlHI0, IPHBOANHTD

HPUMEPBI 1 KOHTPIIPUMEDPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYHK ICHHS;

. BeIOMpaTh crnocod® penreHus yueGHOH 3amauM (CpaBHUBATh HECKOJBKO BApHMAHTOB peElIeHHS, BHIOHUpPATH

HauOoIee NOAXOAANIMIA ¢ YIETOM CaMOCTOATENLHO BBIJIEIEHHBIX KPUTEPHEB).

Basoesle HccienoBarebecKHe JefCTBHA:

UCTIO/Ib30BaTh BOMPOCH! KAK MCCIIEI0BATEIBCKUII HHCTPYMEHT 1103HaHUsA, (OPMYIHPOBATE BOIPOCH], (PUKCHpYFOLIHE

IPOTHBOpEYHE, MpodIeMy, CAaMOCTOATENLHO YCTAHABIMBATE HCKOMOE M JaHHOe, ()OPMHMpOBaTh THIIOTE3Y,

apryMeHTHPOBATh CBOIO MO3HIINI0, MHEHHE;

IPOBOJIMTh 110 CAMOCTOATEILHO COCTABJICHHOMY IUIAHY HEC/IOKHBIH IKCIIEPUMEHT, HeDOJIbIIOE HCCIIe0BAHNE 110

YCTAHOBJICHUIO OCOOEHHOCTEI MAaTEMAaTHYECKOT0 OOBEKTA, 3aBUCHUMOCTEH 00BEKTOB MEK LY cOOO0N;

caMoCTOATENLHO  (popMynHpoBaTh O0OOOLIEHUS W BBIBOJABI 10 pe3ylbTaraM MNpoBeAGHHOro HabMOACHU,

UCCIIE/I0BAHUS, OLEHUBATh JIOCTOBEPHOCTD I10JIYYEHHBIX PE3Y/IbTaTOB, BLIBOJAOB H 0000MICHHIT;

IPOTrHO3MPOBATh BO3MMKHOE PA3BUTHE MPOLECCA, 4 TAKKE BBIABUIATH MPEINOJIOKEHUS O €T0 Pa3BUTHH B HOBBIX

YCIOBHSAX.

Padora ¢ undopmanueii:

BBISIBJIATH HEJOCTATOYHOCTh M M30bITOYHOCTh HH(OPMALIMH, JAHHBIX, HEOOXOAHMBIX [ULS PELICHUS 3a/1a4H;

BEIOMpATh, aHATW3HPOBATh, CHCTEMATH3MPOBATL W HHTEPIPETHPOBATE MH(OPMALMIO pa3lIWYHBEIX BHIOB H (hopm

NpeCTaBIIeHHS;

BeIOMpaTh (popMmy mnpescrapieHusi UHGOPMALMKM U WIUTIOCTPUPOBATH pelllaeMble 3a/aud cXeMaMH, JuarpaMMaMH,

HHOH rpa UKol U HX KOMOMHALIUAMU;

» OLICHHBATE HAaASKHOCTE HHQOPMALIMH TIO KPUTCPHAM, TIPSAJIOKCHHBIM YIUTEIEM HIH ¢(hOpMYyTHPOBAHHEIM

CaMOCTOATEIIBHO,

KoMMyHnHKaTHBHBIe YHHBepcadbHbIe yueOHbIe AelicTBHA:

BOCIIPMHUMATL M (JOPMYJIHPOBATH CYKACHHS B COOTBETCTBHH C YCIOBHSAMH W LEJIAMH OOIIEHHS, SICHO, TOYHO,

IPaMOTHO BHIPAKATh CBOI TOUYKY 3PEHMS B YCTHBIX M MHCBMEHHBIX TEKCTaxX, JABATH TOSCHEHHUS 0 XOAY PELICHUS

3a7a4i, KOMMEHTHPOBATH [IONYYEHHBIH pe3yIbTar;

B Xome OOCyKIeHHUS 3a1aBaTb BOIPOCHE II0 CYLIECTBY OOCY:KIaeMOH TeMbl, MpoOIeMbl, pelraemoil 3amadd,

BBICKA3bIBAThL WJIEH, HaLENeHHbIE Ha TOMCK PEIIeHHs, COMNOCTABIAThH CBOH CYXKIEHHA C CYKISHHAMH JAPYTHX

YYaCTHHKOB [Haj0ra, OOHApYKMBaTh pPa3inude M CXOACTBO MO3MLMI, B KOppekTHOH (opme dopmyupoBats

pa3HOIJIACH:, CBOH BO3PAKEHHS;

NPEJCTABIATh PE3YAbTATHl PEIICHHs 3a7a4M, SKCIIEPUMEHTA, UCCIE0BaHUs, MPOEKTa, CAMOCTOATENBHO BbIOHpPATH

(hopMaT BRICTYIUICHUA € YYETOM 3a/1a4 NPE3CHTALMH W OCOOCHHOCTCH ayIMTOPUH;

MOHMMaTh M HCHOJIb30BaTh [PEUMYIIECTBA KOMAH/IHONH M MHIMBHIYyaJbHOH pPaboThl MpH perieHuH yueOHbIX

MaTeMaTHYeCcKHX 3a/1a4;

MPHHUMATE 1Ie7Th COBMECTHOM AeATENbHOCTH, MIAHHPOBATE OPTaHU3AIHIO COBMECTHOH paboTHI, pactipeiensaTh BUIBI

pabort, noroBapuBaThCs, 00CYKIATh MPOLECC H pe3yabTaT paboThl, 0000MaTE MHEHUS HECKOJIBKUX JIFOIEH;

yJacTBOBAaTh B IPYyNIOBEIX (opmax paboTbl (0OcyxaeHHs, 0OMEH MHEHHMAMH, MO3IOBBIE IUTYPMBI H IpPYTHE),

BBINIOJIHATL CBOK 4YacTh paboThl M KOOPAMHHUPOBaTH CBOM JCHCTBHA C JAPYTMMH “JICHAMH KOMAaHJBI, OLCHHBATH

Ka4ecTBO CBOEI'0 BK/IA/1a B OOLIMH IIPOLYKT 110 KPUTEPHAM, C(POPMYIMPOBAHHBIM YYACTHHKAMH B3aHMO/ICHCTBUA.

PerynarnBHbie ynuBepcaibHble yyeOHble IeicTBHA

Camoopranu3zauus:

CAMOCTOSATEILHO COCTABIIATE TUIAH, AJTOPHTM pEIIeHHs 3ajauM (MM €ro 4acTth), BBIOMpaTh Crocod penieHus ¢

VUETOM MMEIOUINXCHA PECYpPcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATb H KOPPEKTHPOBATH BAPHAHTEI

peleHHii ¢ yuéToM HOBOH HH(pOpMALIHH.

CaMOKOHTPOIIb, IMOLHOHAJIBHBIH HHTEJLICKT:

BIAaETh CIIOCO0AMH CAMOIIPOBEPKH, CAMOKOHTPOJISI IPOLIECCA H PE3YNbTATA PELICHMS MaTEMATHYECKOH 3a1a4H;

IpeABHIETh TPYIHOCTH, KOTOpPLIe MOTYT BOSHHKHYTEH IIPH PELICHUH 33a4H, BHOCHTh KOPPEKTUBEL B JEATENLHOCTE

Ha OCHOBE HOBBIX 00CTOSITE/ILCTB, HAlICHHBIX ONIHOOK, BBISIBICHHBIX TPY/HOCTCH;

OLICHHBAaTh COOTBETCTBHE pe3ylbTara MEATe/IbHOCTH [10CTaBJICHHON IeJM W YCIOBUSIM, OOBACHSTb HPHYHMHBI

JOCTHIKEHHS MIH HeJOCTIKEHHS 1e/TH, HAXOAUTh OIUHOKY, NaBaTh OLEHKY NPHOOPETEHHOMY OMBITY.
IloznaBaTeabHBIe YHHBEPcAdbHbIC Y9eOHBIE NeiiCTBHSA

BazoBble JJorndyeckHe AelcTBHA:



BBIABJIATE H XapPaKTCPH30BATE CYHICCTBCHHLIC ITPH3HAKH MATCMATHUYCCKHX OG‘I:GKTOB, IIDHH’I‘Hﬁ, OTHOLIIEHHH
MEKIY TMOHATHAMH, (OPMYIHPOBATH ONPEASNCHHS MOHATHIH, YCTAHABTHBATL CYIUECTBEHHBIH MPH3HAK
KJIaccH(hUKALIMH, OCHOBAHHSA U1 0000IEHH H CPABHEHUS, KPUTEPHH TTPOBOIHMOTO aHAIN3A;
BOCITPHHHUMATB, d)opmynuposa’rb H npeoﬁpazosmsa’rb CYMKJCHHUA! YTBCPIOHTCIBHLIC W OTPHUATC/IBHBIC,
CAWHHYHEIC, HaCTHBIC H Oﬁll.lﬁe, YCIIOBHEIC,

BBIABIATE MATEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M MW IPOTHBOpeuHs B (akTax, [JaHHBIX,
HaGﬂR)ﬂ,CHMHX W YTBCPKIACHHAX, MHOpearate KpHUTCPHH Ui BBIABJICHHA BaKOHOMepHOCTCﬁ H
IIPOTHBOPCHHIA;

JenaTh BbIBOABI C WCIONB30BAHHEM 3aKOHOB JIOTHKH, NEIYKTHBHBIX M WHAYKTHBHBEIX YMO3aKIIOUEHHH,
yMO?»aKJllO‘"IeHHH 110 aHAJI0THH,

pa3zdupaTh [OKA3aTelLCTBA MATEMATHYECKHX YTBEPKACHHUH (MPsAMBIE M OT MPOTHBHOTO), MPOBOAHUTH
CAMOCTOSITENIBHO HECTOKHBIE ITOKA3aTENbCTBA MATEMATHUYCCKUX (DaKTOB, BBICTPAMBATE APTYMEHTAIHIO,
NPHUBOJMTE NPUMEPBI M KOHTPIIPHMEPHI, 000CHOBBIBATE COOCTBEHHBIE PACCYHIACHUS;

BBIOMpaTh crocod pemieHUs yueOHOH 3agadud (CpaBHMBAThH HECKOJLKO BapMaHTOB pellEHHS, BLIOMpaThb
HauboJee MOAXOAALHUI ¢ YIETOM CAMOCTOATENBHO BbIJEICHHBIX KPHTEPHEB).

ba3zoBbie HecienoBaTeIbCKHeE JeiCTBHA:

UCIIONB30BaTh BOMPOCH KaK HCCNENOBATENLCKHIH HMHCTPYMEHT TO3HaHHA, (OPMYITHpPOBATH BOMPOCEHL,
(uKcupylomue NpoTHBOpPeUHE, NpodIeMy, CaMOCTOATENbHO YCTaHABIMBATh HCKOMOE M JaHHOE,
(opMupOBaTH THNIOTE3Y, APTYMEHTHPOBATEH CBOO MO3UIIMIO, MHEHHE;

NPOBOJUTE [0 CAMOCTOATEIBHO COCTABICHHOMY IUIAHY HECIIOKHBIH OKCHEPUMEHT, Heboubuioe
HCCEI0OBAHHE MO YCTAHOBIEHHI0 OCOOEHHOCTEH MaTeMaTHYeCKOro o0ObeKTa, 3aBHCHMOCTEH OOBEKTOB
Mex Iy coboii;

CaMOCTOATENBHO (DOPMYIHPOBaTh 000OLICHUA M BBIBOIBI IO PE3yJibTaTaM NPOBCACHHOTO HAOMIOICHHA,
MCCIIE/IOBAHUS, OLICHUBATE JJOCTOBEPHOCTE MOYYEHHBIX PE3YILTATOR, BRIBOJOB M 0000IEHN];
IPOTHO3HPOBATE BO3MOMKHOE PA3BUTHE NPOLECCA, A TAKKE BbIABHIATDL IPEANOJIOKEHHA O €r0 Pa3BHTHH B
HOBBIX YCITOBHSAX.

Padora ¢ undopmanueii:

L]

BBIAB/LATH HEJOCTATOYHOCTH M H30BITOYHOCTD HH(OPMALIMH, JAHHBIX, HEOOX0JUMBbIX U1 PSLICHHUs 3a1a4H;
BBIOUPATH, aHATTM3UPOBATL, CHCTEMATH3HPOBATE U UHTEPIIPETUPOBATE HH(OPMAIIMIO PAa3IMYHBIX BHIOB H
¢opm npexncTaBaeHus;

BLIOMpaTh (GopMy TNpencTaBicHHs WHAOPMAMH M WIUIOCTPUPOBATH PEIACMBIC 3aa4d  CXEMaMu,
JuarpamMMaMH, HHOH rpauKkoil 1 HX KOMOMHALHAMHU;

OLICHNBATH HAIEKHOCT HHQOPMALIMHM 110 KPHTEPHAM, NPEUIOKCHHBIM YUHTEIEM WIH c()OPMYIHMPOBAHHBIM
CaMOCTOATEIBHO.

KOMM}’HHK&'[‘HBHLIE YHHECPCA/IBHbBIC yqeﬁnme HelcTBHA:

BOCHPUHUMATE W (DOPMYIHUPOBATE CYMICHHS B COOTBETCTBUH C YC/IOBMAMHU M TE/MsAMH OOIIEHHS, SICHO,
TOYHO, TPAMOTHO BBIPAXkaTh CBOIO TOYKY 3PEHHS B YCTHBIX H ITHCBMEHHBIX TEKCTax, JaBaTh IMOSCHEHHS 110
X0y pelIeHH 3a/1a41, KOMMEHTHPOBATh MOTYYCHHBIH PE3YJIbTAT;

B X0/1e 00CYK/IeHHUS 3a/1aBaTh BOMPOCH 10 CyLIECTBY 00cyxkaeMoil TeMsl, pobiembl, pelaeMoi 3a1aun,
BBICKA3bIBaTh MJICH, HALICJICHHBIC HA IOMCK PELUEHHs, COMOCTABIATE CBOM CYAKIACHHA C CYKICHUAMU APYIHX
YY4aCTHHKOB Juaiora, oOHApy/KHBaTh pa3Jd4Me M CXOACTBO [O3WLMI, B KOPPEKTHOH Qopme
(hopMYITHPOBATE Pa3sHOTIACHS, CBOH BO3PaXKeHH;

HPENCTABJIATh PE3Y/IbTAThl PELICHUS 3a/a4, HKCIEPUMEHTA, UCCIeNOBAHUA, MPOEKTa, CAMOCTOATENbHO
BBIOMPATh (hOPMAT BBEICTYIUICHHA ¢ YYETOM 3aj1a4 NPE3CHTAMH U 0COOCHHOCTCH ayIMTOPUH;

HOHUMATh M HCIOIB30BATh MIPEHMYIIECTBA KOMAaHIHOH U MHAMBUAYAIBHOH paboTEI IpH pelleHHH yueOHBIX
MAaTEeMaTHYECKHX 3a/a4;

NPUHUMATh LENb COBMECTHOM [JeATENBHOCTH, TUIAHHPOBATH OpPraHU3alMIi0 COBMECTHOH paboThl,
pactpenensaTh Bu/Ibl pabOT, JOrOBApHBATHCA, 00CYKIATh MPOIECC U Pe3yabTaT paboTel, 00001IIaTh MHEHHS
HECKOJIBKUX JTHOJICH;

Y4acTBOBAaTh B TPYMIOBBIX (opmax paboTel (0Ocy:kacHHMS, OOMEH MHEHHSMH, MO3TOBBIE IITYPMbI H
JPYTHE), BBIMOJHATH CBOIO HYacTh PadOTBI M KOOPAHHHPOBATH CBOM JEHCTBUS C JAPYTHMH WIEHAMH
KOMAaHIIbI, OLIEHHBATh KadeCcTBO CBOEro BKIaAa B OOLIHH TPOAYKT MO KPUTEpPHSM, C(OPMYIHPOBAHHEIM
Y4aCTHHKaMH B3aUMO/ICHCTBUA.



PerysiTHBHBIC YHHBepCaJbHbIe yueOHbIe JeiicTBHS

CaMoopraHn3anus:

* CaMOCTOATEC/IBHO COCTaB/IAThL ILJIaH, aJ'IFOpHTM pEIHEHHH 3anadumr (HJ'IH ero ‘[aCTb), Bb[ﬁlripal"b CHOC()G
pelieHns ¢ y4Y€TOM MMEIONIMXCs PecypcoB H COOCTBEHHBIX BO3MOJKHOCTEH, apryMEeHTHpOBAaThb M
KOPPEKTHPOBATEL BAPHAHTEI PEIICHHIT ¢ YYETOM HOBOH HH(OPMAIIHH.

CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTE/LIEKT:

L4 BII4I€Th criocodamMmu camonposepxu, CHMOKOHTPOIIS[ npouecca H pe3yanaTa peLL[eHPIS[ MaTeMaTHUYeCKOH
3a1a4H;

. NpeaBuacTb TPYAHOCTH, KOTOPBIE MOIYT BOSHHKHYTH IIPH PCHICHHH 3ala4d, BHOCHTB KOPPEKTHBBI B
JEATEJIbHOCTh Hd OCHOBE HOBBIX OGCTOHTEHbCTB, Haﬁﬂ.eHHb[K 0].LI1'160K, BBISIBJIEHHBIX pr,Z[HOCTEI:i;

¢  OLEHMBATH COOTBETCTBHE PE3YJILTATA ACATEILHOCTH MOCTABICHHOM eI ¥ YCIOBHAM, 00BACHATE IIPHYMHEI
JOCTHKEHWS MIIH HEJOCTHIKCHHA LIECITH, HAXOIHUTh OIHHﬁliy., JaBaTh OLICHKY HpﬂOﬁpCTéHHOMy OIIBITY.

INPEIMETHBIE PE3YJIbTATHI
K konny o0yuenus B 7 Kjiacce 00yqaroHHCA MOTYYUT CIAEAYIONIHE TPEIMETHBIE PE3YJIBTAThI:

Yucna v BBIYHCIEHHS

BeImonHATE, coderas YCTHBIE M NHCBMEHHBIE TPHEMEI, apH()METHYEeCKHEe IeiCTBHS C palHOHATBHBIMH
YHCIIaMH.

HaxoauTe 3HAYCHHA YHCIIOBBIX BBIPAKCHHH, MPUMEHATE pazHooOpasHble crocobbl M MPHEMBI BEITHCICHUA
3HaueHUH APOOHBIX BBIPAYKEHHUIT, CO/IEPIKAIINX OOBIKHOBEHHBIC U JICCATHYHbIE IPOOH.

Ilepexonute ot opnoll dopmel 3amucu 4Yucen K Opyrod (mpeoOpa3oBBIBATE AECATHYHYIO ApOOL B
00BIKHOBCHHY10, 0OBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH B OECKOHEUHYIO ICCATHYHYIO PO0b).

CpaBHuUBaTh U YIOPSI0YUBATE PALMOHAIBHBIC YHC/IA.

OKpyraare yuca.

BBIMONHATE NPUKHAKY W OLEHKY pe3ylbTara BBIYUCICHHH, OLEHKY 3HAYeHHH YHUCIIOBLIX BBIPAKEHMIA.
BEINONHATE JAeHCTBHA CO CTENEHAMU C HATYPaJIbHBIMU NTOKA3aTEISMH.

IlpumMeHsTs NPH3HAKH OETHMOCTH, PA3IOKEHHE HA MHOKHUTEIH HATYPAaIbHBIX YHCEL

PemaTe mpakTHKO-OPUEHTHPOBAHHEIC 3a/a4M, CBA3AHHLIC ¢ OTHOIICHHEM BEIHUHH, MPOHOPLHOHATLHOCTEHIO
BEJIMYMH, TPOLEHTAMHU, HHTEPIIPETHPOBATh PE3YJIbTaThl PEUICHHA 3a7a4 ¢ YYETOM OrpaHMYCHHUH, CBA3AHHBIX CO
CBOMHCTBaMHU paccMaTpUBaeMbIX OOBEKTOB.

AuredpanyecKne BbIPaKeHHs

Henone3oBare anreOpanyeckylo TEPMHUHOJIOTHIO M CHMBOJIMKY, TMPHMEHATH €€ B IPOLECCE OCBOCHUSI
yuyebHOoro Marepuana.

HaxoauTts 3HaueHus OYKBEHHBIX BRIPAKEHHN MPH 381aHHBIX 3HAUCHHUAX MMEPEMEHHBIX.

BeimonHATe nipeo0Opa3oBaHWA LIENOr0 BHIPAKCHHA B MHOTOWICH MNPHUBEACHHEM MNOJ00HBIX ClaraeMelx,
PacKpBITHEM CKOOOK.

BBIIONHATE YMHOKEHHE OJHOWISHA HAa MHOTOYIEH M MHOIOWIEHa HAa MHOTOWIEH, IPUMEHATH (POpMYyJbl
KBajJpaTa CyMMBI H KBaJIpaTa pasHOCTH.

OcyuiecTBIATh PazIoKEHUE MHOI'OYJICHOB HAa MHOMKHUTEIW C TOMOIUBK) BbIHECEHHMsA 3a CKOOkM oOlero
MHOKHUTeJIS, [PYIITHPOBKY CllaraeMbIX, IpUMeHeHHs (OopMyI1 COKPAIEHHOTO YMHOKEHHUSL.

IlpumensTe npeobOpa3oBaHHd MHOTOYIEHOB [UIS pELICHHs pa3lWYHbIX 3a74a9 U3 MaTeMAaTHKH, CMEXKHBIX
IPEAMETOB, U3 peallbHON NPaKTHKH.

HMcnonp30Bath CBOHCTBA CTENCHEH ¢ HATYPAIbHBIMH MOKa3aTe/IAMH s IPpeoOpa3oBaHHs BhIPAKECHHIA,

YpaBHEHMs! H HEPABEHCTBA

PemaTh nuHEHHEIC YpaBHEHHS C OHOI NEPEMEHHOI, IPUMEHAS NMPaBHIa NIEPexoaa 0T HCXOIAHOTO YPaBHEHHA
K PaBHOCUIIBHOMY eMy. [IpoBepsTh, ABIIACTCS I YACIIO KOPHEM YPaBHCHHA.

[IpuMenaTs rpaguyeckne MeTOIbI MPH PEIIeHUHN THHEHHBIX YPABHEHUI H HX CHCTEM.

IlonOupaTe npUMepsI ap 4ucel, SBASIOIIHXCS PEIIeHHEeM JIMHEHHOTO YpaBHEeHHUS ¢ ABYMS [TEPEMEHHBIMH.

CTpouTh B KOOPJAMHATHOH IJIOCKOCTH IpaduK JIMHEHHOIO YpaBHEHHs C JBYMS [EPEMEHHBIMH, T0JIb3YSCh
rpaduKOM, IPUBOJHTE IPUMEPHI PELLICHHUS YPABHCHMUS.

PemraTe cHCTeMBI ABYX JIHHEHHBIX YPAaBHEHHI ¢ JBYMA NIEPEeMEHHBIMH, B TOM 4HCIIe IpagHuecKH.

CocraBnsaTe H peliaTh JMHEHHOE YpaBHCHHE WIIM CHCTEMY JIMHECHHBIX YDAaBHCHHMH [0 YCIOBHIO 3ajJlauH,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4yM MOIYyUYCHHBIH pe3ynbTar.

DOYHKIHH



H306paiars Ha KOOPJHHATHON MPSMOIi TOYKH, COOTBETCTBYIOIME 3alaHHBIM KOOpPIMHATAM, JTy4H, OTPE3KH,
MHTEPBaJIb, 3a[IMCBIBATL YHACIOBBIC IIPOMEKYTKH Ha allrcOpaHYeCKOM sI3bIKE.

OTmeuats B KOOPJMHATHON IUIOCKOCTH TOYKHM MO 3alaHHBIM KOODJAMHATAM, CTPOMThH I'PadMKH JIMHEHHBIX
¢dyukumii. CTpouTs rpaguk GyHKIHH y = [X].

OnuceiBaTh ¢ MOMOIIBIO (YHKIMH HM3BECTHBIE 3aBMCHMOCTH MEWKIY BEIHYHHAMH: CKOpPOCTh, BpeM,
paccTosHMe, LIeHa, KOJMYECTBO, CTOMMOCTb, TPOU3BOAUTEIILHOCTD, BpeMs, 00bEM paboThI.

Haxonntsb 3nauenne QyHKIHH 110 3HAUYEHHIO €€ apryMeHTa.

[Tonumats rpaduveckuii cnocod npeAcTaBieHus H aHanu3a HHOOPMAIMM, H3BIEKaTh W HHTEPHIPETUPOBATDH
UHPOPMALHIO U3 IPaUKOB PealibHbIX IIPOLIECCOB U 3aBUCUMOCTEH.

Yurare MHGOPMALHIO, IIPEICTABICHHYIO B TAONIMIAX, Ha HarpaMMax, NPEICTaB/IATh JaHHbIC B BH/E TaO/ulL,
CTPOWTH JIHarpaMMel (CTONOHKOBEIE (CTONOYATEIC) M KPYTOBEIE) IT0 MACCHBAaM 3HauYCHHH.

OnuceiBaTb M HHTEPNPETHPOBATh pPeaNbHbIE YHUCIOBBIE JaHHBbIE, MpeACTaBlIeHHble B Tabnuuax, Ha
Jauarpammax, rpadukax.

Hcnonp3oBath [y ONMCAHMS JAaHHBIX CTATHCTHYECKHE XapaKTEPUCTHKHU: cpeaHee apudMeTHYecKoe,
MejinaHa, Hanbouiblliee ¥ HAUMEHbIIee 3HaYeHMs, pasMax.

Mmerh npeicraBjieHde o ciy4aliHOH M3MEHYMBOCTH Ha IpuMepax IeH, (HU3MYECKHX BEJIMYMH,
AHTPOIIOMETPUYECKHUX J@HHBIX, HMETh NPE/ICTABJICHHE O CTATHCTHYECKOH YCTOHYHBOCTH.

K xonny o6y4enus B 8 kiacce obyuaronuiics NOMyduT cleyIonue MpeAMeTHbIE Pe3YIbTaThl:

Yucia v BbIYHCICHHS

Hcnonb3oBarh Ha4yanbHble NPEACTABICHUS O MHOXKECTBE JACHCTBUTENbHBIX YHCEI AJIS CPABHEHMUS, OKPYTIICHUS
W BBIYHCIICHHH, H300pakaTh ACHCTBUTENLHEBIC YMCTa TOYKAaMH HA KOOPANHATHOH MPAMOIi.

[IpuMeHATH NOHATHE APU(PMETHYCCKOIO KBAAPATHOIO KOPHSA, HAXOJHTh KBAJPATHBIC KOPHH, HCIIOJIB3YS IPH
HEOOXOAMMOCTH KaJlbKY/IATOP, BBIMOIHATH NPeoOpa3soBaHHs BbIPaKEHMI, COJAEPKAlIMX KBaJpaTHble KOPHH,
HCIIOMBL3YA CBOHCTBA KOPHEIi.

Henonb30Bark 3anmck OOIBLIIMX U MaJTLIX YHCEJI ¢ TIOMOIILBIO JIECATHYHBIX Jipobeii u creneneli uncna 10.

AnrefpanyecKHe BLIPpAKeHHA

[IprMeHATEL MOHATHE CTEIEHH C HENbIM MOKa3aTeleM, BRITOIHATE IpeoOpa3oBaHus BLIPaKeHUH, COAepKaLIX
CTEIEHH C LETBIM MOKa3aTeneM.

BbINOMHATD TOKICCTBEHHDbIC TPEOOPa30BaHHA PALMOHAIBHBIX BBIPAKECHHH HA OCHOBE MMPABWII JICHCTBHI Hall
MHOTOYIEHAMH U anreOpandecKuMH APOOAMH.

PacknaneiBaTe KBafpaTHBINA TPEXUIEH HA MHOKUTENH.

[IpumeHsiTh 11peoOpa30BaHMs BBIPAMKEHUH JUId PEILCHUs pa3jIMuHbIX 3a]ad W3 MaTeMaTHKH, CMEXKHbIX
HpeIMETOB, 3 pealbHOI MPAaKTHKHU.

YpaBHeHMsI H HEPABEHCTBA

Pemnare jiMHeHHbIC, KBAJIPaTHBIC YPABHCHHS H PAIMOHAIBLHEIC YPABHEHHUS, CBOJIANIMECH K HHM, CHCTEMBI JIBYX
ypaBHEHHIT ¢ IBYMA NEPEMEHHbBIMH.

[IpoBoauTh mpocTeiine HccleloBaHHA YpaBHEHHMH M CHCTEM ypaBHEHHH, B TOM 4HCIE C NPHMEHEHHEM
rpaQuyYecKuX TNpPe/CTABICHUH (yCTaHABIMBATE, MMCET JIH YPaBHEHHE WIIH CHCTEMa YPABHCHWH DPELICHUA, €CJIH
HMEET, TO CKOJIbKO, U IIpouee).

ITepexonuts OT crnoBecHO# (OPMYIHPOBKH 3aaud K €€ anreOpanueckoil MOJeNH ¢ NOMOIIBIO COCTABIEHHS
YpaBHEHHS WM CHCTEMbl YPaBHEHHIl, HHTEPIPEeTHPOBATE B COOTBETCTBHH C KOHTEKCTOM 3a7ayd IOTYYEHHBIH
pesyibTar.

IIprMeHATL CBOMCTBA UMCIOBBIX HEPABEHCTB Ul CPABHEHH:A, OLCHKH, PeIlaTh JHHEHHbIE HEPABEHCTBA C
ONIHOH TlepeMEHHOH M HX CHCTEMbl, AaBaTh IpapHUUIECKyl0 MITIOCTPAIMI0 MHOKECTBA PEIICHHI HEpaBEHCTBA,
CHCTEMBbI HEPABECHCTB.

DOyHKIHH

[Tonumats U MCHONB30BATL (DYHKIMOHANLHBIE MOHSATUS U A3bIK (TEPMHHLI, CUMBOJIHYECKHe 0D03HaYeHus),
OIPEJIENATEL 3HaUeHHe (PYHKIIUH 110 3HAYEHHUIO apryMeHTa, ONpe/IesTh CBOHCTBA QYHKIMH 110 €€ rpaduky.

Crpoutb rpauKu 371eMEHTAPHBIX ?yuxuuﬁ BHJIA:

y=k/x, y =x2, y=x3,y = [x|, y = VX, onucBIBaTh CBOHCTBA YUCIOBOH GyHKIIHH 110 €€ TpaduKy.

Hsenexats m npeoOpasoBeiBaTe HH(pOpMaLMIO, MPEACTABICHHYIO B BHAe Tabmui, auarpaMM, rpagukos,
HPECTaBIIATh JaHHBIC B BHIE Ta0/IuLl, 1HarpaMm, rpa(ukos.

OnuchiBaTh JaHHBIE ¢ TOMOINIBID CTATHCTHYECKUX MOKazaTesel: cpelHuX 3HayeHWil M Mep pacceuBaHus
(pa3max, aMCriepeHs M CTaHAPTHOE OTKIIOHEHHE).

HaxoauTe 4acTOTEl YHCIOBBIX 3HAYEHHI M 4acTOThI COOBITHI, B TOM YHCIIE MO PE3YIbLTATAM M3MEPEHHH M
HabMoNeHHH.



HZlXO,I[HTb BEPOATHOCTH cnyqaiiHbe cOOBITHI B ONBITAX, 3Has1 BEPOATHOCTH 3JIEMCHTAPHBIX COSMTHF’I, B TOM
YHCJIe B 01IbITaX C paBHOBO3MO)KHhIMH .'3J'IEM3HTB.prIMH COOBITHSIMH.

Hcnone3oeate rpaduyueckue MOACIHM: JAEPEBO CIYYaiHOTO JKCIICPHMEHTA, AMarpaMMel Diiepa, 4UCIOBas
npsMas.

OHEpHpOBaTB MOHATHAMH: MHOMXKECTBO, MOIMHOXKECTBO, BBIINOJIHATL ONCpallHH Hal MHOKECTBAMH!
06']:6,[[_1‘IH€HH6., NEPECCUCHHE, JOTIOJIHCHHUE, IIEPEYUCTIATE NICMCHTREI MHOMKECTB, IIPHMCHATE CBOHCTBA MHOKECTB.

Hcnonb3oBaTh rpa(buqecxoe MpENCTaBJICHUE MHOXKECTE M CBs3el MEKOY HUMH 1 OIIUCAHHS MPOLCCCOB H
SBJICHHI, B TOM YHCJIE IPU PEIICHUH 3a/1a4 H3 IPYTHX YUeOHBIX MPEJIMETOB H KYPCOB.

K xoH1y 00y4enns B 9 kiaacce 00y4Jarouniics MOIYYHT CICAYIONIHE MPEIMETHEIC pE3YIBTATEL

Yucia 4 BEIYHCICHHS

CpaBHHUBATh U YIOPAIOYNBATEH PAllHOHANILHEIE H HPPANHOHAIBHEIC YHCTIA.

BrimonHaATE apudMeTHdeckue OEHCTBUA ¢ palHOHANLHBIMH YHCIAMH, COYETas YCTHBIE W IMHCBMEHHBIS
NPHUEMBI, BBITIOJHATD BEIYHCIIEHHS ¢ MPPALIMOHAILHBIMH YHCITAMU.

Haxomute 3HaueHMs cTemeHel ¢ LEIbIMH IIOKA3aTeIAMH W KOPHEH, BBIYMC/IATE 3HAYEHHS YHCJIOBBIX
BBIPaKEHHH.

OKpyrasaTh JCHCTBHTEIBHBIC YHCIIA, BBINONHATE NPHKHIAKY pPE3yJbTaTa BBIYHCICHHI, OLEHKY YHCJIOBBIX
BBIPDaKEHHUIA.

YpaBHeHHs H HEPABEHCTBA

Pemrate nHHelHbIe W KBaApaTHBIC YpaBHEHWS, YpaBHEHHSA, CBOJAIIMECS K HHUM, NPOCTEHIIHE IpoOHO-
palMOHAIBHBIC YPABHEHHUS.

PemaTe cHCTeMBI JBYX NHHEHHBIX YPaBHEHHH € ABYMS I[I€PEMEHHBIMH M CHCTEMBI ABYX YpPaBHEHHH, B
KOTOPLIX OJHO YPaBHEHHE HE ABIACTCS MTHHEHHBIM.

Pewath TeKCTOBbIC 3a/1a4i anreOpanueckum crnocoboM ¢ HMOMOLIbIO COCTABICHHS YPABHEHHs WM CHCTEMbl
JIBYX YpaBHEHHI C JBYMs IIEpEMECHHBIMH.

IlpoBoauTh TpocTeHIIHE HCCIEIOBaHNA YPaBHEHHH W CHCTEM YpaBHEHHi, B TOM 4YHCIIE C NpPHMEHEHHEM
rpaduyeckux MpeCTaBlIeHHH (ycTaHaBIMBaThG, UMEET JIM YPAaBHCHHE HJIM CHCTEMa YpPaBHEHHH peleHus, ecliu
UMEET, TO CKOJIBKO, U TIpouee).

Pemats nuneiinble HEpaBEHCTBA, KBaApaTHLIE HEPABEHCTBA, H300pasKaTh pelleHHe HEPAaBEHCTB Ha YHCIOBOH
NpAMOH, 3aHCBIBATE PEIIEHHE C MOMOLBIO CHMBOIIOB.

Pemate cucTeMbl JIMHEIHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BK/IIUAIOILKE KBAJpPaTHOE HEPaBEHCTBO,
n300paxaTh pelIeHNe CHCTEMBI HEPABEHCTB HA YMCIIOBO#H MPSIMO#, 3aMHCHIBATE PEIIEHHEe C TIOMOIIBI0 CHMBOJIOB.

Hcrmons3oBaTh HEpaBEHCTBA NTPH PEIISHHH Pa3THYHBIX 331a4.

DOyHKIHHA

PacniosHaBaTh (yHKUMH H3Y4eHHBIX BUIOB. [IOKa3bIBaTh CXeMaTHYECKH PAcHONOKEeHHe Ha KOOPAUHATHOH
miockocTH TpadukoB GyHKmi Buma: y =kv,y=kc+b y=ki y=ax2+bx+cy=x3,y= Vxy= |x/, B
3aBHCHMOCTH OT 3HaYCHHH KOIPPUIIMCHTOB, ONMCHIBATL CBOHCTBA (hYHKILHI,

Crpourb © wu300paxarh cxeMaTuueckn rpadukd KBaapaTHuHbIX (YyHKUMH, ONMCbIBaATh CBOHCTBA
KBa/IpaTHIHBIX (PYHKIINI MO uX rpadukam.

PacriozHapaTs KBaJpaTH4HYI0 (YHKUMIO 10 (opmyse, MPUBOAMTE MPHMEPBl KBaApaTHYHBIX (QYHKIHI W3
peasibHOM KU3HH, PU3HKH, TEOMETPUH.

Yucaosele M0C/IeA0BATENILHOCTH H TIPOrpeccHH

PacniozHaBaTs apu(h)METHUECKYIO H PEOMETPHUUECKYIO [IPOrPECCHH TIPU Pas3HBIX croco0ax 3afaHus.

BBINONHATE BBIYMCICHUS € MCHONb30BaHMEM (OPMYJ N-ro wieHa apu(METHYECKOH M reoMeTpHyecKoil
IPOrpeccHii, CyMMbI TIEPBBIX N WICHOB.

H3zo0pakath 4ineHsl NOCIeN0BaTENHLHOCTH TOYKAMH HAa KOOPIHHATHOMN MIIOCKOCTH.

Pemate 3a1a4H, CBA3aHHBIC ¢ YHCIOBBIMH M10CIE0BATEIBHOCTAMH, B TOM YHCIE 3a/la4¥ U3 PearbHOM JKH3HI
(c MCcroNB30BaHUEM KalIbKYISATOPA, IM(POBBIX TEXHOIOIHIT).

M3Bnekats W npeoOpa3oBeiBaTh MHGOOPMALINIO, NPEICTABIEHHYI0 B Pa3JIHMYHBIX UCTOYHHKAX B BHe Talmull,
Juarpamm, rpaduKoB, MPeJICTaBIATh AaHHbIC B BU/E TaOIuIL, iMarpaMM, rpaduKos.

Pemiath 3ajauv OpraHu30BaHHBIM 1epebOpPOM BApHAHTOB, a TaKKe C HCIOJIb30BAHHEM KOMOHWHATOPHBIX
1IPaBUII U METO/IOB,

Ucrnone3oBaTe OmMMcaTenbHbIE XapaKTEPHCTHKH Ui MAacCHBOB YHCIOBBIX JAHHBIX, B TOM HHCIE CpeAHHE
3HAYEHUS H MEepB! PacCEHBaHHAL.

HaxoanTe 4yacToThl 3HAYEHHiIl H YAaCTOTHI COOBITHA, B TOM YHCJE MOJB3YSICh Pe3ylbTATAMH NPOBEIEHHBIX

U3MEPEHUN U HaOII0 e HU.



HaXO,I[HTb BEPOATHOCTH Cﬂy‘laffiHbIX CcOOBITHI B H3Y4YCHHBIX OIIBITAX, B TOM 4YHCIE B OIBITax C
paBHOBOBMO}KHbIMH BﬂeMeHTathlMH COﬁthHﬂMPI, B cepnax HCIHBITAHMIT 10 HBI}BOFO ycnexa, B cepuﬂx HCIIBITAHHH
bepHymiu.

HmeTs nipeicTaBIeHUE 0 CIYHAHHOI BETHYHUHE U O Paclpe/e/IeHHH BEPOSTHOCTEIH.

HUmets MMpeacTaBjIeHHue O 3aKOHe OONBIIIMX YHCET KaK O IPOABJIEHHH 3aKOHOMEPHOCTH B cayqaﬁlloﬁ
H3MCHYHBOCTH H O POJIH 3aKOHa OOJIBIINX YHCEN B MpHPOIC H oﬁmeche.

2. Copep:xkanue yueOHOro npeamMera:

7 KJIACC

Yucia ¥ BbIYHCIEHHS

Jpobu 0OBIKHOBEHHBIE M JIeCATHYHBIC, MEpexo] OT OnHOi (opmbl 3anmcu apodeil k npyroii. Ilonsrtue
palHoHATBHOTO YHCHa, 3aMHCh, CPaBHEHHE, YIOPSA0YHBaHHE PAMOHANLHBIX YHcel. ApudmeTndeckue aeicTBHS C
paloHaIBHBIMH YHCIaMH. PeltieHune 3a1a4 U3 peaibHOM NPaKTHKH Ha YacTH, Ha JIPOOH.

Crenenb ¢ HaTypaldbHBIM IIOKa3aTelleM: OINpedecHHe, MpeodpasoBaHHe BLIPAKEHHH HA OCHOBE OINpeeIeHH,
3anuchk Oonbiux uncen. [IpolenTsl, 3anuch NPOLEHTOB B BHAE Apodu H ApoOH B BHAE NpOLEHTOB. TpH 0CHOBHBIE
3a/1a4H Ha MPOLEHTHI, PEIICHHE 3a/1a4 U3 PEaIbHOH NPaKTHKH.

[IpuMeHeHHe NPU3HAKOB JEIMMOCTH, Pa3/I0/KEHHE HA MHOKUTEIM HATYPaJIbHbIX YHCEIL

PeanbHble 3aBUCHMOCTH, B TOM UHCIIe OpsMas 1 oOpaTHas IPONOPIHOHANTBHOCTH.

AnredpanyecKHe BbIPAKCHHS

ITepeMenHble, YHMCIOBOE 3HAYCHHE BHIPAKEHHA C MnepeMeHHOH. JlonmycTUMble 3HAYCHHUS  [EPEMEHHBIX.
IpencraBienue 3aBHCUMOCTH MEXK1y BelIMUMHAMH B BHe GopMyibl. Beruucnenus no ¢popmyaam. [Ipeodpaszosanue
OyKBEHHBIX BBIPa/KEHHIf, TO/KICCTBEHHO PaBHBIC BBIPA/KECHMA, NMPaBHIIa MPEOOPa3OBaHUA CyMM H MPOU3BEACHHIA,
NpaBHjIa PacKPBITHA CKOOOK M IIPHBEICHHA NOJI00OHBIX ClIAracMbIX.

CBoiicTBa CTENEHH ¢ HATYPAIbHBIM IOKA3aTEIEM.

OnHouneHel H MHOrowleHsl. CteneHs MHOrouneHa. ClnokeHHe, BRIUMTAHUE, YMHOKEHHEe MHOrowieHoB. Mopmynsl
COKPAIIEHHOI0 YMHOXKEHHsA: KBAJpaT CYMMbl M KBajpaT pasHOCTH. opMmy/ia pa3sHOCTH KBajparoB. PaszioxeHue
MHOT'OUJICHOB

Ha MHOKHTEIIH.

YpaBHeHHsl H HEPABEHCTBA

YpaBHeHHE, KOPEHb YPaBHEHHMA, NIpaBHiIa NpeoOpa3oBaHus YPaBHCHH:A, PABHOCHIIBHOCTh YPaBHEHHH

Jluneitnoe ypaBHeHHME C OJHOH TIEPEMEHHOH, YHCIO0 KOpHEH ITHMHEHHOrOo YpaBHEHHUS, DEIIeHUE JIHHEHHBIX
ypaBHeHuii. CocTaBneHHe ypaBHEHHUIT 110 YCIOBHIO 3a1a4H. PellleHne TEKCTOBBIX 33134 ¢ MOMOLIBLI0 YPaBHEHHIA.
JIuHeliHOe ypaBHEHHE C [BYMs IIEPEMEHHbIMH M ero rpapuk. Cucrema ABYX JHMHEHHBIX YpPaBHEHMH ¢ JIByMs
nepeMeHHbIMH. Pemlenue cucrem ypaBHeHuil cnocoboM mojacTaHOBKH. [IpuMeps! pelneHHs TEKCTOBBIX 3a1ad C
MOMOIIBIO CHCTEM YPaBHEHUIA.

DOyHKIHAN

Koopaunara Touku Ha npsamoH. Yucnoseie npomesxkyTkH. PaccrosHue Mexmay ABYyMs TOYKaMH KOODAMHATHOM
MPAMOH.

[IpsamoyroneHas cucrema KoopjauHat, ocH Ox u Oy. AOGcumcca ¥ opJiiHaTa TOYKH Ha KOOPJHHATHOH IJIOCKOCTH
ITpumepsl rpadukoB, 3anaHHbIX Gopmyaamu. UreHue rpapukop peanbHbIX 3aBHcUMOcTEl. [ToHsaTHEe (yHKLIMM.
I'paduk pynkuun. CpoiictBa Qynkuuil. JIuneiinas Qynknus, e€ rpadux. I'padux dpyuxuuu y = |x|. I'paguueckoe
pelleHNe TUHEHHBIX YpaBHEHHUH H CHCTEM JTIHHEHHBIX YpaBHEHHI.

BeposiTHOCTE H CTATHCTHKA

IpeacraBienue JaHHbIX B BHIE Tabauu, auarpamm, rpadHkoB. 3anonHenne Tabiaul, YTCHHE U IIOCTPOCHHE
JuarpaMM  (CTOJIOMKOBBIX (CTONOYATHIX) M Kpyrosbix). Urenue rpagukoB peanbHbIX InporeccoB. H3pieuyenue
uH(pOpMALMH U3 IMarpaMM M TabJIHILL, HCTIOIB30BaHHE U HHTEPIIPETAlHs JaHHbIX.

OnucatenpHas CTaTUCTHKA: CpeAHEe apH(MeTHUecKoe, MeAuaHa, pa3Mmax, Haubobllee M HaUMEHBIICE
3HaueHUs Habopa YUCIOBLIX JaHHbIX. [IpuMepsl caydaiiHONH H3MEHUYHBOCTH.

CayuaiiHblii KCIIEpUMEHT (OMBIT) U ciaydaiiHoe coObiTHe. BeposTHocTh 1 uactota. Ponb MaioBepoATHBIX H
NPAaKTHYECKU JOCTOBEPHBIX CcOObITHH B mpupoae u B oOwecrBe. MoHeTa M HrpajgbHas KOCTb B TEOPHH
BEPOATHOCTEM.

I'pach, Bepmmuna, peOpo. Crenens BepunHbl. Yucno pédep u cymMmmapHas crenens Bepiund. [Ipencrasienue o
cesHoctH rTpada. Llenmn w nwukner. [lyrm B rpadax. OO0xon rpada (sitnepor myte). Ilpencrasnenue o0
OpHEHTHPOBAHHOM rpade. Pemenne 3a1a4 ¢ moMoIbo rpagos.



8 KJIACC

Yncsia 1 BLIYHCTEHHS

KBanparusiii kopenb u3 yncna. [lonarue 06 uppaunoHansHoM uucie. JlecaTHunbie npubIMKeHHs HPPALHOHAIBHBIX
ypcen. CpoicTBa apudMETHUECKHMX KBaJpaTHBIX KOpPHEH H HX TPHMEHEHHE K MpeoOpasoBaHHI0 YHCIOBBIX
BBIPAKCHHH U BeIYHCIeHUAM. [leificTBHTeNbHbIC YHCIA.

CTeneHs ¢ nesbiM mokaszateneM u e€ coiicTBa. CTaHIapTHAA 3aMUCh YACTA.

AJredpanyecKkHe BoIpaKeHHs

KpasipaTHbli TpEXHIIEH, PA3N0KEHHE KBAJIPATHOIO TPEXHICHA HA MHOMKHTEIIH.

AnreGpandeckast apobs. OcHOBHOe cBOHcTBO anreOpauueckoi Jpodu. ClokeHWe, BbIYMTAHHE, YMHOXKEHHE,
Jienienne anredpanyeckux apobeil. PanimoHanbHele BEIpaskeHHs U UX peoOpa3oBaHue.

YpasHeHust 1 HepaBeHCTBA

KeajgpatHoe ypaBHeHHe, (opMylia KOpHEH KBaipaTHOro ypapHeHus. Teopema Buera. Pelnenue ypaBHEHHI,
CBOIAIINXCA K IMHEHHBIM H KBaapatHbiM. [IpocTeiiie qpodHo-palinoHaibHbIe YpaBHEHHUA.

I'padmueckas uHTEpnpeTanys ypaBHEHHH ¢ ABYMS MEPEMEHHBIMH M CHCTEM JIHHEHHBIX ypaBHEHHIT C JIByMA
nepemMeHHbIMH. [TprMepbl pelieH sl CUCTEM HEeJIMHEHHbIX YPABHEHHUIT C ABYMSI IEPEMEHHBIMH.

PernreHue TeKCTOBBIX 3a1au anredparnueckum crnocooom.

YucloBrle HEpaBeHCTBA W WX cBoicTBa. HepaBeHcTBO ¢ 0HOH TmepemeHHOW. PaBHOCHIBHOCTL HEPaBEHCTB.
JIuHeiiHbie HepaBeHCTBA ¢ OJHOM NepeMeHHOMH. CHCTeMbI JIMHEHHBIX HEPABEHCTB ¢ OHOH IIepeMEHHOM.

GOynkunan

[Monsatue pynxunn. O6macTe onpeaencHns 1 MHOXKECTBO 3Ha4YeHHH QyHKIHH, CriocoOb! 3a1aHn (PYHKIHI.

I'paduk Gynkumu. Yrenne croiictB GyHkmun mo e€ rpaduky. Ilpamepsr rpadguxos (yHKIHH, OTpaykarNIMx
peanbHbIe MPOIECCHI.

DYHKIUH, OMUCHIBAIOIINE MPIMYIO U 0OPaTHYIO MPONOPIHOHAIBHBIE 3aBUCUMOCTH, UX rpaduku. OyHKImu y = x2, y
= x3, y = Vx, y=|x|. I'paduueckoe pemmenne ypaBHeHHi U CHCTEM YpaBHEHHil.

BeposTHOCTL H CTATHCTHKA

IpeacrapieHue TaHHBIX B BUjIE TaOIULL, quarpamm, rpaMKos.

MHOKeCTBO, DJIEMEHT MHOXKCECTBA, NOAMHOXKeCTBO. OnepalMu HaJl MHOKECTBaMH: 00BCIHHEHHE,
nepeceucHue, JononHenue. CpoiicTBa onepaudil HaJ MHOMKECTBAMH: TIEPEMECTHTEIILHOE, COYETATENBEHOE,
pacnpenenuTensHoe, BKMoueHus. Mcrmonmp3oBanue rpadHUeckoro NpencTaBICHHS MHOKECTB JUIA  ONHUCAHHS
peaNbHBIX MPOLECCOB U ABICHHUH, MPH PEIICHHHA 3a/1a4.

W3mepenue pacceMBaHus JaHHbIX. JIMcepens U CTAHAAPTHOE OTKIOHEHHE YMCIOBBIX HabopoB. Jluarpamma
paccenBaHusl.

DneMeHTapHBIe coOBITHA ciydaidHoro ombita. CiyvakiHeie coObiTa. BepostHocTH coObITHH. OnBITH €
PABHOBO3MOMKHBIMH  dJIeMEHTapHbIMH coObITUAMH. CoydaiHblii BeiOOp. CBA3b MeEMWI1y MAaJOBEPOSTHRIMH H
MPaKTHYCCKH TOCTOBEPHBIMH COﬁLITHHMH B MMpHPOJE, OﬁﬂleCT‘BC H HayKe.

Hepeso. CBoiicTBa AepEeBbEB: €AMHCTBEHHOCTh TYTH, CYIIECTBOBAHHE BHCAYCH BEPIIHMHBI, CBA3b MEKIY
YHCIIOM BepIIHH 1 unucsioM peébep. [IpaBuno ymuoxenus. Pemenune 3agaq ¢ nomMouisio rpados.

ITporusonosnoxusie codprtus. Juarpamma Ditiepa. O0beaunenne u nepeceyenue codeirnii. HecoBmecthbie
coObITHs. PoOpMy/a CIOKEHUS BEpOSTHOCTEH. YciioBHas BeposiTHOCTh. IlpaBuio ymHOMeHus. HesaBHCHMBbIC
coOeiTus. [lpeacraBnenne skcriepuMeHTa B BHJe Jjepepa. Pemienuwe 3agad Ha HaXOKIGHHE BEpPOATHOCTEH C
MOMONIBIO JIEPeBa CIYYaiHOrO SKCIePHMEHTa, JHarpaMM Dilepa.

9 KJIACC

Yucja 1 BEIYACTEHHSA

PanponanepHble 4KMCIa, MppalUOHANBHBIE HUHCIA, KOHEUHBIE M OecKOHEUHBIE AecATHYHBIE Apobu. MHoxkecTBO
JICHCTBUTEIIbHBIX 4YHCEN, ACHCTBHTEIbHbIE YHC/a KaK OecKOHeYHble JecATHYHbIe ApoOHM. B3aMMHO 0JHO3HAYHOE
COOTBETCTBHE MEXKY MHOKECTBOM JEHCTBUTENbHBIX YHCE H KOOPIUHATHON NPSMOii.

CpaBHeHHe NeHCTBUTENBHBIX YHCeN, apu(MeTHYeCKHe AeHCTBUSA C NeHCTBUTEIBHBIMH YHCIAMH.

Pasmepbl 00bEKTOB OKPYKAIOIIETO MHPA, JUIUTEIEHOCTE IIPOLECCOB B OKPYKAIOLIEM MUPE.

IpubnuxkénHoe 3HaYeHHE BEJIMYUHBL, TOYHOCTH NpubOmwkenus. Oxpyrienue uucen. ITIpuknaka U oueHka
Pe3y/IbTATOB BBIYHCICHHUH.

YpaBHeHHsl H HepaBeHCTBA

Jluneitnoe ypapHeHue. PellieHne ypaBHEHUN, CBOAAILIMXCA K JIMHCHHbBIM.

Ksagparnoe ypasHeHue. PenieHue ypaBHEHUH, CBOIAIIMXCA K KBaapaTHbIM. bukBangpatHoe ypaBHeHHe. IIpumMepbl
peLICHNS YPAaBHEHUH TpeThell U 4eTBEPTOIH CTENEHEeH pa3moKEeHUEM HA MHOKHTEIH.

Penienue 1poOHO-paIlHOHATIBEHEIX YPABHEHHIH. PellieHne TeKCTOBBIX 3a/1a4 anreOpandyeckKuM METOI0M.



YpaBHeHHE ¢ JABYMs NEpeMEHHBEIMH M ero rpaduk. Pemienme cucTem [ABYX JTMHEHHBIX YpPaBHEHUI C JIBYMS
NEPEMEHHBIMH. PellicHHe cHCTeM JIBYX YPaBHCHMI, OJHO W3 KOTOPHIX JHHECHHOE, a Jpyroe — BTOPOH CTEICHH.
I'pauueckas HHTEpIIPETALUS CUCTEMBI YPABHEHHH C JIBYMS TIePEMEHHBIMH.
Pentenue TeKCTOBLIX 3a7a4 ajrebpanueckuM cnocobom.
UncnoBsle HepaBeHCTBa M UX CBOHCTBA.
Peurenne NMHEHHBIX HEPAaBEHCTB ¢ OJHOH INepemMeHHOH. Pellenue cucTeM JMHEHHBIX HEPABEHCTB € OJHOH
nepemenHoi. Ksanparneie HepasencTsa. ['padnueckas uHTeprnpeTanyst HepaBeHCTB H CHCTEM HEPABEHCTB C IBYM
MEPEMEHHBIMH.
DOyHKUNH
Kpanparuunas dyHkuus, e€ rpaduk u cpoiictsa. [Mapabona, KOOpAMHATE BEPHIMHBI Mapadoiibl, OCb CUMMETPHH
napabobl.
I'paduku GpyHkumii: y = kv, y =kx + b, y =k/x, y =x3, y=Vx, y =
Yuc10BBIE MOCEJ0BATEILHOCTH H MPOTPECCHH
[Tonarue yrcnoBOH MOCIEAOBATENILHOCTH. 3a/JaHHE MOCIECI0BATENHHOCTH PEKYPPEHTHOH (hopMyoil u opmynoit n-
TO 4JeHa.
ApudmMernyeckas M reoMerpuueckasi rnporpeccuu. PopMmylibl H-ro 4ieHa apu(pMeTHHECKOH W IeoMeTpHYeCKOM
IPOrpeccHii, CYMMBI TIEPBBIX # WIECHOB.
N3o0paxenue 4ieHOB apu(pMETHUECKOH W TeOMEeTpHYecKOoH MporpeccHH TOYKaAMHM Ha KOOPAMHATHOH TUIOCKOCTH.
Jluneiinblit 1 9KCrIoHeHIHabHBIH pocT. CII0KHbIE IPOLEHTHI.

BeposiTHOCTE W CTATHCTHKA

IlpeacraBnenne aaHHBIX B BHAe TaOimI, AHarpaMM, rpadUWKOB, HMHTepIpeTanus AaHHBIX. UTeHwe H
HocTpoeHue TabauL, AHarpaMm, rpauKoB 110 pealbHBIM JAHHBIM.

IlepecranoBkn W ¢axropuayn. CoderaHuss U 4ucio coderanuit. TpeyroneHuk Ilackais. Pemienue 3apay ¢
MCTI0/IB30BAaHHEM KOMOHHATOPHKH.

I'eomerpudeckas BeposTHOCTh. Cly4aiiHBIH BEIOOD TOYKH M3 (DUIYPBHI Ha TUIOCKOCTH, H3 OTpe3Ka H M3 JIyTH
OKPYKHOCTH.

Hcnbitanme. Yenex u Heynada. Cepusi ucnbitaHuid 1o nepsoro ycmexa. Cepust ucnbitanuid bephymnu.
BepositHOCTH COOBITHI B CepHM HCITBITAHMH bepHymm.

Coyvaiinas BemM4HHA U pacnpe/iesieHue BepostHocTeil. MaremaTHyeckoe oxkuanue U aucnepeus. Ipumepst
MaTeMaTHYECKOT0 O/KHAAHHA KaK TEOPETHYECKOro CPEeJHEro 3HaueHHA BeMHYMHBL MaTemaTHdeckoe OKHIaHHE M
JIUCTIEPCHA CITydaifHOM BEIHUMHBI «UUCIIO YCIEXOB B CEpHH HCIBITAaHUH bepHymmm».

[MousTHe 0 3akone Gonpumx uncen. Hamepenne BepoATHOCTEH ¢ MOMOIIBIO YacTOT. POk H 3HAUCHHE 3aKOHA
G0bIIMX YHCeN B IPHPO/IE H OOIIECTBE.

H HX CBOMCTBA.

X




3. Temaruuyeckoe IVIAHHPOBAHHE ¢ YKa3aHHEeM KOJIH4YeCcTBa 4acoB, OTBOAHMBIX Ha OCBOeHHE KaKI0H TeMbl:

7 kaace

B pamkax peanuzanuu [Iporpammbl Bocniutanus Moayis «llIkonsHbIH ypok» 3amianupoBadbl ypoku Ne 61 ,136 , KOTOpbIe HOCAT BOCIIMTATEIbHBIN XapaKTep

Ne ypo-
Tema paznena Ka Tema ypoka JupakTHdeckye eAMHUIBEI B COOTBETCTBHH C COJIEprKaHHeM ydeOHOro npeamera
Iosropenne. (2 1. CrnoxeHre U BBIYHTAHHE TOTOKUTENBHBIX | JlelcTBHA ¢ pallHOHANBHBIMU YHCIAMH.
4.) H OTPHIATENBHBIX YHCE
2. VYMHOKEHHE U JeTICHHE TOTO0MKHTENBHBIX 1 | JlelicTBHA ¢ paloHansHeIMK yncnaMu. CrapTosas paboTa.
OTPHILIATENLHBIX YHCETL.
1. Beipa:kenns. 3. YHCOBBIE BRIPAKEHHA. 3unaueHue BrIpajkeHus. PenleHne 3amad HA HAXOJMKICHME YACTH YHCIA W YHCIA 1O ero 4actu. PenieHue 3agad Ha
Toxnecrsa. npoueHTbl U foiu. [IpuMenenuye ponopuuii 1pyu peLueHHH 3a1a4.
YpaBHeHns. BosHuxnoeeHue Mamemamuki Kak HAykuy, amanvl e€ pazeumuA. OCHOgHble pazdeavl MameMamuki.
Ilpeacrasiaenne Boioaiowueca mamemMamuxu u ux 6K1ad 6 pazeumue Havi.
JAAHHBIX . 4, BoipaskeHHA C IEPEMCHHBIMH. Beipakenue ¢ nepemenHoit. 3HadeHue BbipaskeHHA. [loacTaHOBKA BBIpAMKEHHI BMECTO TNEPEMCHHBIX.
OnucarejbHas 3apoacoenue anzebpel 6 Hedpax apupmemuru. An - Xopesmu. Poxcdenue dykeennou cumeonuru. IT. Pepua, .
CTATHCTHKA. Buem, P. [lexapm.
(28 4) 5. IIpeacraBnenne JaHHBIX B TAOIHIAX. llpencraBnenne pandeix B Buae Tabmun. 3anomuenue Tabmun. HWisnedenwe wundopmammn  Tabmw,
MCIIOIB30BAHHE W HHTEPNPETalHA JaHHBIX.
6. [Tpakrudeckue BuIMUCICHHS 1O
TAOINYHBIM JAHHBIM.
7. CpaBHeHHE 3HAYCHWI BBIPAKCHHI. Beipakenne ¢ nepemennol. 3uadenue Beipaxenus. Uucnoseie nepasencrsa. Yncnossie Hepasencrea. CBoiicTBa
YHCTIOBBIX HEPABEHCTB
8. CpoiicTa AeHCTBHIT HAT YHCTTAMH. Bripaxenue ¢ nepeMeHHOI. 3HAYCHHE BEIPAKEHHS.
9, CroiicTBa AeHCTBHI Hajl YUCTIAMM,
10. Townecrsa. ToxIecTBEHHEIE Uucnosoe paseHcTBO, CBOHCTBA UHCIOBBIX paBeHCTB. PaBeHCTBO ¢ mepeMeHHOH. BripakeHue ¢ nepeMeHHON.
npeodpa3oBaHusl BRIPAKEHUI. IoncTaHoBKa BRIpAKEHHI BMECTO NepeMeHHBIX. PellleHHe 3a7ay Ha HAXOAEHHE YacTH YMclia M YMclia 1o ero
11. Tomnectsa. ToxIecTBEHHEBIE yacty. Pemnenue 3a1a4 Ha NPOLEHTHl H 1004, TIpuMeHeHre NponopiHi Npy peliedrn 3aiag.
npeolpa3oBRaHys BEIPAKEHHI.
12. Toxnectra. ToxkIecTReHHBIE
npeolpa3oBRaHHs BRIPAKEHU
13. KoutpoasHas padora Ne 1. Boipakenus. | Konrponsnas pabora
IMpeodpazoBanus BLIpAKEHHI.
14. H3gneuenue u unrepnperanus tabnuyneix | Tpejicrasiende JaHHBIX B BHIE JMarpamm, rpajuxos. YTeHue M NOCTpOeHHEe JHarpaMm (CTONOMKOBBIX
JIAHHBIX. (cronbuarpix) U Kkpyrosoix). Urenne rpadukoB peanbHbiX npoueccos. M3pnedenne nudopmanuu U3 auHarpamm,
15. IIpakTiyeckas padora «Tadauubm» HCIIOJIB30BAHUE ¥ HHTEPIPETALHSA JAHHBIX.
16. I'paduueckoe npeacrapieHHe JaHHLIX B

BHJIE KPYT'OBBIX, CTONOHKOBBIX




(cTonbuaTeIX) gHATPAMM

R UreHne ¥ NOCTPOEHHE AHATPAMM.
ITpumeps! gemorpaHHecKuX THarpaMm

18. IMpakTnyeckasn padora «/lnarpaMmsbi»

19. YpapHeHHE H ero KOpHH [ToHsTHE ypaBHEHHS U KOPHS ypaBHeHus. Obracms onpedeienus ypasHenus (06.1acms 00nYCmuMbLX 3HAYeHul
nepemennon).lpedcmagiernue 0 pagHoOCUTLHOCIIU VPAGHEH UL

20. JluHelinoe ypaBHEHHE ¢ OJTHOH Pemiennie nuHeiHbIX ypaBHeHuil., Kopene ypapHenua. Koauwecmeo kopueil nuueitnozo ypasnenus. PemneHne

niepeMeHHOi 3afau. Pewenue 1uHetinbix Ypasrenuil ¢ napamempot.

21. JluHeliHOe ypaBHEHHE C OJTHOH

nepeMeHHOi

2. Pemerne 3a1a4 ¢ IOMOIIBIO YpaBHEHHI. Pemenye THHEHHBIX YpaBHEHHIA. PelieHne TEKCTOBBIX 3a1a4 alredpandeckiM METOIOM.

23, Petrenne 3a1au ¢ MOMOIIBI YPaBHEHHIT, Pemenue NUHEHHBIX yparHeHuil. Koiuuecmeo koprel tuneiino2o ypasgnenus. PellleHHe TeKCTOBBIX 3a]1a4
anredbpandecKuM METOIOM.

24, UYucnoesle Haopel. Cpennee Tabmuunoe u rpaduueckoe TPEACTABICHHE JAAHHBIX, CTONOUATEIE M KPYrOBBIE JHATPAMMEI, Trpaduky,

apudmeTHyeckoe. IpHUMEHEHHe TUarpaMM U rpad)iKOB 1 OTIHCAHHUS 3aBHCHMOCTEIl peanbHbIX BeJIHYHH, H3BJIedeHue HH(popMaum

25. Yucnoesle Habopel. CpenHee u3 Tabnui, guarpaMm u rpadukor. OnucaTtenbHBIE CTATHCTHMECKHE MOKA3aTelIH YHCIOBBIX HADOpOB: cpenHee

apH(meTHUECKOE. apuMeTHUEeCKOe, MeduaHna, HauboNbllee W HAMMEHBIIEE 3HAYEHHS YUCIOBBIX JAHHBIX. Mephl pacceHBaHUS:

26. Menauana uyuciosoro Habopa. pa3Max, ducnepcust 4 CmaHoapmHoe oOmKIoHeHue.

YeTOHYHBOCTE MeJHAHEIL.
2T ITpaktueckas pabora «Cpejinee
3HAYEHHEY
28, Hawubonbuiee 1 HaMMeHbLIEE 3HAYCHHE
yuclIoBOro Habopa. Pazmax H moja.
20, HaubOonsiiee u HauMeHbIIIee 3HaAUeHHE
yHCnoBOro Habopa. Pazmax u moja.
30. KontpoanHas padora Ne2. ¥pasuenne ¢ | KontponsHas padora.
0/IHOH NepeMeHHO#.
31. YpasHeHHe ¢ 0J1HOI nepeMeHHOM. PaboTa Peinenne JMHEHHBIX ypaBHEHHIT. AnreOpandeckuii METO/I peleHns TEKCTOBEIX 3a/ad.
HaJl OLIHOKAMH.
2. DYyHKIMH. 32. Yro Takoe QyHKIMS. CnocoOrl 3aganus (hyHKLMI: aHanmuTHYecKuit, rpaduuecknii, TabnuuHetii. [Tpumeps! (yHKUMIA, MOTyYaeMBIX B
Cayuaiinan T BhIMHCICHIE 3HAYCHUI DYHKLMH 110 rpolecce HCCIe0BaHHs Pa3IMYHBIX PealbHBIX MPOIIECCOB U pellleHns 3aj1a4. 3HaueHHe (YHKINH B TOYKe.
HIMEHYHBOCTb. dopmyne.
(164) 34, Boruncnenue snagennii yHKUHM 10 Ipumepst pyHKIHI, MOIyYaEMBIX B NPOLIECCE HCCIIEIOBAHKS PA3IMYHBIX PEANIBHBIX TIPOLECCOB U PEILICHH
tdopmyne. 3anay. 3uavenue yuxuuu B Touke. CpoiictBa ¢hyHkuuii: obnacts onpenenenus. 3HaueHue QyHKIMH B TOUKE.
35. Boruncnienue snadennii yHKUH# 110 HexaproBsl koopauHaThl Ha 1U10cKOCTH. POPMUPOBAHHE PEICTABICHHH 0 METANPEAMETHOM MTOHATHH
dopmyne. «xoopanHatey. ['padux pyskimy.

36, I'padux dyurunm. I'padux dyuxuun. HMeenenosanne ¢yukumum no e€ rpaduxy. [Ipumeps ¢yHKIMA, nonydaeMbix B mpouecce
MCCIIeIOBAHUS PA3JIMUHBLIX PEAbHBIX NPOLECCOB U PelleHHs 3a1a4.  beckoHeuHocmbs MHONCeCmed NpoCHbix
yucen.

37. I'padmr pyHrimHy. CgoiictBa H rpaduk nudeiinoi dyukupu, Yrnosoit koadduuuent npamoii. Pacnonoxkenue rpaduka auHeHHO#M
dbyukuun B 3aBucumMoctH 0T eé€ yrinosoro koddduuuenta n ceoboanoro unena. Haxoocoenue kosdduyuenmos

38. IpsAmas NPONOPLUHOHATBHOCTD U €€ JuHelnol  (hyHKYyul RO 3A0aHHBIM  YCI0BUAM. HpOXoXcoenue RpAMoll uepez oOee MOUKU ¢ 3a0anHbIMU

rpauk.




39, [Ipamas nponopUHOHATEHOCTE U €€ KOOpOuHamaMi, HPoOXodcoeHue NpaMoll uepe3 Oanuylo MOYKY U napaiienvhoi dannoi npawoi. [oaeienue
rpadux. Memoda KoopOuHam, ROZEONAIOUEZ0 HEPeGOOUMb 2e0MempuYecKie 0bvekmbl Ha azvik areedpol. [loaenenue
40, Jluneitnas gyuxuns u ee rpaduk. epachuroe yukyuii. P. Jexapm, I1. Depya. Hpumepsl paziusnbix cucmem KoopouHam.
41, Jluneiinas Gynkuus v ee rpaduk.
A2 Bzanmuoe pacnionomenue rpapukos
JIMHEHHBIX (DYHKIHA.
43, KoutpoabsHasn padora Ne 3 JInneiinas Konrtponsuas paborta
dyHkuun u eé rpaguk.
44, CirydaiiHas H3MEHYHBOCTh (IPHMEPHI). TTpumepsl ciyyaidiHoi H3MEHYHBOCTH.
45, YacToTa 3HaYeHHH B MacCHBE JaHHBIX. Urenne rpadukor. 3anonHenue TabnuiL
46. I'pynnuposka. [lpeacrapnenne AaHHBIX B BHOe mguarpamm, rpadukoB. UTeHHE W HOCTPOCHHE IHATPAMM, THCTOPTAMM.
47 THCTOPraMMbL. Ussneuenne uHGOPMAIHN M3 IHATPAMM, HCTIOJIh30BAHHE U MHTEPIIPETALINS TAHHBIX.
3. Crenenn ¢ 48. OnpeaencHue CTENCHH ¢ HATYPATBHBIM CreneHs ¢ HATYPATBHBIM MOKa3aTeneM U ¢é CBOMCTEA.
HATYPAJbLHBIM MOKA3aTEIEM.
MOKA3aTE/IeM. 49. OnpeneneHue CTENEHH ¢ HATYPATBHBIM
Beeaenne B IOKA3aTelIEM.
TEOpPHID 50. YMHOKCHHE U [ICIICHUE CTCICHEIH. CreneHs ¢ HATYpaJibHBIM MOKazaTe/ieM U ¢f coiicTBa. BripakeHnue ¢ niepeMeHHOM. 3HaUYCHHUE BLIPAKCHHS.
rpagos. 2
(18 1) 51. YMHOKEHHE M IeTIEHHE CTENeHeH.
52. Bossenenue B cTeneHs MPOU3BEICHHA 1 [IpeobpazoBanus BeIPAKEHUIL, COEPKANIMX CTEHEHH C HATYPAJIbHBIM MOKa3aTeneM. BripaxeHue ¢ nepeMeHHOi.
CTCICHHU. 3HauCHHE BBIPAKCHHA.
53. BosBenenue B cTeNeHb MPON3BEICHHA 1
CTCICHH.
54. OIHOMICH M €r0 CTAHIAPTHBIN BHI OaHoumneH.
55. VMHOKkeHHe oHOWIeHOB. Bo3BeneHue Opanouned. JledcTBHA ¢ OAHOUIEHAMH (YMHOMKEHHE).
OJTHOYJIEHA B CTENEHb
56. YMHOKEHHE 0/1HOWIeHOB. Bo3senenne Opnounen. JeficTBus ¢ oHOYICHAME (YMHOKEHHE). BecKoHeUHoCnb MHOMCECMEA NPOCHBIX YUCEL.
OJHOYJICHA B CTCHCHB.
57. OYHKIHA Y = X" My =X H HX TPadHKH. CpoiictBa ¥ rpaduk QyHkumi y = X u y = x. CBoiicTBa W rpaduK KBaApaTHYHON (YHKIHH (napadona).
58 OYHKIHS y = X° M y = X° W HX [PaQHKH. IMoctpoenne rpadura kpajgpatnunoil Gysxkuun no toukaM. CriocoObl 3ananus (GyHKUMA:  rpadHYecKHi.
CroiicTra 1 rpaduk kpaapatHunoil (yHkumu (napabona). IHocmpoenue epaghura xeadpamuinon gyvuxyuu no
moyxam. Haxoxnenue nyneli kBagpatnynoii GyHKumH, mroxcecmea snavenui. I'papuk QyHKIHH.
59, KourpoasHas padora Ne 4 Crenens ¢ Konrponenas padbora
HATYPA/ILHLIM IIOKA3ATEIEM
60. CreneHb ¢ HATYPAIBHBIM [10Ka3aTEIIEM, CreneHk ¢ HaTypaJbHBIM TI0Ka3aTeneM U e€ cpoiictBa. IIpeoOpazoBanus BeIpaKeHUIl, ComepAKalIMX CTCHEHH C
Pabora nan ommdxamH. HATYpPaJbHbIM [TOKa3aTENeM
61. Maremaru4deckas urpa «Illyremecrsue | [IpeoOpasoBanns BeIpaskeHHH, cOepP/KaIINX CTENEHH ¢ HATYPAIBHBIM NMoKaszaTeleM. Bripaxkerne ¢ niepeMeHHOI.
B crpany Crenenm» 3HaYeHHE BBIPAKEHHS.
62. I'pad, Bepumna, pedpo. [Npexcrasienne I'pad, Bepummna, pebpo. Crenens Bepuinnel. Yueno pédep u cymmapuas crenenb Bepmd. Ilpeacrasnenne o
381344 ¢ NOMOLIbIO rpada. cpasuoctd rpada. Uenu um wmkne. Iyt B rpadax. O0xox rpada (virepos nyte). [lpeacraBienne o0
63. Crenenp ( BasenTHOCTb) Beplumtbl. YHC10 | opuentnpopannom rpade. Pentenne 3amad ¢ TOMOIIBI0 rpados.




pebep u cymMMapHas CTENCHb BEPIITHH.
Lenk v nukm.

64. Lens u muki. [yTts B rpade.
IpeacraBneHue 0 CBA3HOCTH rpada.
65. Ipeacrarnenue 00 OPHEHTHPOBAHHBIX
rpagax.
4, 66. MHorouneH 1 ero cTaHAapTHEII BHJ MuorouneH. Beipaxenne ¢ nepemenHoil. 3HaueHne Beipakenns. [JeiicTeusa ¢ MHorowneHaMm. (CrnokeHHe n
Muorou/1eHs 67. O aiie T SR TETATES M O TCHes. BerunTanue) JleiicTeus ¢ OHOWICHAMH (CIOKEHHE, BEIMHTAHNE, YMHOXKEHHE). CHICHHE THHEHHBIX YPAaBHEHHI.
(19 ) 68. CloKEHHE H BEIYHTAHHE MHOTOYIIEHOB.
69. CrnoxeHHe ¥ BEIMHTAHHE MHOTOYIIEHOB.
70. YMHOKEHHE O/IHOUICHA HA MHOTOYJICH. Opnownen, muorouned. JleHctBua ¢ OofHOWICHAMH M MHOIOYICHAMH(CIIOKECHHE,  BBIYHTAHHE,
71. VMHOKEHHE OTHOUIEHA Ha MHOTOUIEH. ymuoxkenue).Pemenue Jllt}lel:'lliblx ypasuenuid. Peuiende TeKCTOBLIX 3a1a4  anredpaHyecKuM METOOM.
7 el o RihR T e Boipamxenune ¢ nepemennoii. 3uauenue BBIPAXKEHHA. AHanu3 BO3MOMNKHBIX CHTYaLWil B3aHMHOI'O PaCIONOKEHUA
: O0BEKTOB IPH HX ABHIKEHHH, COOTHOMEHHS 00HEMOB BINOJIHAEMBIX padoT [pH coBMECTHOI pabore.
73. Boinecenne obuiero MuoxuTens 3a Pasnoxenne MHOrouieHa Ha MHOMKMTENIN: BblHeceHHE o0uiero MuoxuTelds 3a ckoOku. OnHOYIEH, MHOTOYWIEH.
CKODKH. Heiterus ¢ onnowieHamu (CIOKEHUE, BIYUTAHME, yMHOKeHHe). Pelenne TEKCTOBBIX 3a/1a4 apuMeTHYCCKUM
74, Brinecenue obuiero MHOKUTENS 32 crnocobom. MenonpzoBanue Tabiuil, ¢Xem, YEPTEKEH, IPYrUX CPCACTB NMPEACTABICHHS JAHHLIX NPH PEIICHHH
CKODKH. 3a1a44.
75, Brinecenne ob1ero MHOXHTEA 3a
CKODOKH.
76. Boinecenue obuero MHOKHTENS 32
CKOOKH.
77. Koutpoasuas pabora Ne 5, Cymma u HeiicTBua ¢ MHOTOYJIEHAMM.
pasHocTe MHOTO41eHOR. IIponsBenenne
0/IHOY/IeHA HA MHOTOMJIeH.
78. VMHOKEHHE MHOIOWISHA HA MHOT'OWICH. Muorouwnien. [eiicrBus ¢ Muorounenamu. Pelienue noruyeckux 3azad.
79. YMHOKeHHE MHOTOUIEHA HA MHOTOUJIEH, Muorounen. [lelicTBHa ¢ MHOTOUICHAMH, AHAIN3 BO3MOMXKHEIX CHTYaIHH B3aHMHOTO PACTIONIOKEHHS 00BEKTOR
MpH UX JIBWKEHHH, COOTHOIIEHHS 00BhEMOB BRITIOHAEMbIX padOT NPH pPeIIeHAH 3a/1ad.
80. VMHOKeHHE MHOTOUYJIEHa HA MHOTOUJIEH, Mmuorounen. JlefictBua ¢ MHorouneHamu. Pemienne 3a1a4d Ha MPOLEHTEI W J107TH,
g1. PaznoskeHHe MHOTOUJIEHA HA MHOKHTEIH Muorounensl. JleiicTBUA ¢ MHOro4IeHaMH. PaznoxeHne MHOTOMICHA HA MHOKHTEH CIOCO00M TPYNIHPOBKH.
crocoOOM IPYIITHPOBKH.
82. PaznoxkeHHe MHOTOUJIEHA HA MHOKHTEIH PaznoxkeHne MHOTOYJICHA HA MHOXKHTEIHN CIocOO0OM TPYIMHPOBKH. PelieHne 3ana4 Ha HAXOKICHHUE YaCcTH HHCa
crocoOOM IPYIMHPOBKH. 1 4HcTIa 1o ero yacTH. Pemenne 3a1a4 Ha npoueHTel U aonu. [IpumeHeHe nponopunii 0py peleHyy 3aaad.
83. Pa3znoxeHHe MHOTOYJIEHA HA MHOKHTEIH PaznoxeHne MHOTOYIEeHA HA MHOMHTEIN CIIOCOO0M TPYIIITHPOBKH.
crocoOoM IPYIIMHPOBKH.
84, KouTtpoasuas padora Ne 6 Kounrponsbuas pabora
Ipouseegenne MHOTOYWIEHOB.
5. ®Dopmyasl 85. Bo3Benenue B kBaipart u B Ky0 CyMMBI H DOopMyIIBI COKPAMIEHHOTO YMHOKEHHSA: KBATIPAT CYMMBI H PA3HOCTH, Ky0 CYMMBI ¥ PA3HOCTH.
COKPAIILEHHOTO Pa3HOCTH JABYX BhIPAKEHHI.
YMHOKEHHUH 6. Bo3senenne B KBaapaT U B KyO CYMMBI H
(254) Pa3HOCTH JABYX BEIPaXKEHHIL.
87. Bo3BejieHHE B KBAJpaT M B Ky0 CyMMBI H (MDopMyIIbl COKPAIIEHHOTO YMHOKEHHA: KBaJpaT CYMMBI H pasHOCTH. «Hauanay Egxnuoa.

PazHOCTH JIBYX BRIPaXKEHHIL.




88. Bo3senenue B KBaapaT v B KyO CyMMBI H
Pa3HOCTH JBYX BBIPAKEHHUI.
89. PaznoxeHHe HA MHOMKHUTEIH € MOMOIIBIO Pa3zomeHne MHOTOUWIEHA HA MHOKHTENH: BRIHECCHHE 0OLIEr0 MHOXKHTEIS 3a CKOOKH, 2PYRAUPOGKA, HPUMEHEHIE
tdhopMyn KBajpaTa CYMMBI H KBaIpaTa Gopmyn coRpaénioee YMHONCEHUA.
Pa3HOCTH.
90. PaznoxeHHe HA MHOMKHTEIH € MNOMOLIBIO DopMyIBI COKPAMIEHHOTO YMHOKEHHS: Pa3HOCTE KBAJAPaTOB, KBAApaT CyMMBI M pasHOCTH. Keadpamubiii
dbopmyn KBagpaTa cyMMBbI H KBaApaTa MPEXUTeH, PA3IONCeHUE KAOPAMHO20 MPEXUICHA HA MHONCUMETH.
Pa3HOCTH.
91. YMHOKEHHE pa3HOCTH JIBYX BBRIPAIKCHHH DopmyIbl COKPALIEHHOTO YMHOKEHHS: PA3HOCTE KBAIPATOB, KBAIPAT CYMMBI M PA3HOCTH.
HA HX CYMMY.
92, YMHOMKEeHHE pa3HOCTH ABYX BBIpayKeHHH
HA HX CYMMY.
93, YMHOXEHHE Pa3HOCTH JABYX BhIpayKeHHH Dopmynsl COKPAIIEHHOTO YMHOXKCHUSI: PA3HOCTE KBAJIPATOB, KBAAPAT CyMMBEI H Pa3HOCTH.
HA UX CYMMY.
04, YMHOKEHHE Pa3HOCTH JBYX BBIPakKeHHH
Ha UX CYMMY.
95, PaznoseHHe pa3HOCTH KBaJApaToOB Ha @opMyIBI COKPAIEHHOTO YMHOKEHHUSI: Pa3HOCTE KBaAPATOR, KBAAPAaT CyMMBI U Pa3HOCTH.
MHOKHTEIH.
096, PaznosxeHue pa3HOCTH KBaJpaToB Ha
MHOKHTEH.
97. PaznosxeHue pa3HOCTH KBAIPATOB HA DopMYyNBI COKPALIEHHOTO YMHOKEHHS: PA3HOCTE KBAIPATOR, KBAPAT CYMMEI U PAZHOCTH.
MHOKHTEITH.
98, PaznoskeHue HA MHOKUTEIH CYMMBI H DopMynsl COKPAIEHHOTO YMHOXKCHUS! PA3HOCT KBAIPATOR, KBAAPAT CYMMBI U PA3HOCTH.
pa3HOCTH KyOOB.
99, PaznoskeHHe HA MHOKUTENH CYMMEI H @opMynBl COKPAIIEHHOTO YMHOXEHHS: PalHOCTh KBAJpaToOB, KBajpaT CyMMBI M pasHocTH. Mcmone3oBaHue
PazHOCTH KyOOB. TabnuL, cxeM, yepTekeil, PYruxX cpeicTs Mpe/ICTaBIeH!s TaHHBIX TIPH peIleHHH 3aa4H.
100. | Kourpoannasi padora Ne 7. @opmyJibi Kontponshas pabora
COKPAIICHHOT0 YMHOKCHHS.
101. | IlpeoOpasoBanue HEIOro BLIPAXKEHUs B Lenoe sbipamenue. [eilctBua ¢ ofHOWIEHAMM M MHOIOWIEHAMH (C/IOKEHHE, BBIYMTAHHME, YMHOMKEHHE).
MHOI'OYJIEH. @opmybl COKPALLEHHOIO YMHOMKEHHA: PA3HOCTh KBAIPATOB, KBA/pPaT CYMMBI U pa3HOCTH. PeleHne TekcToBbIX
102. | IIpeoOpasoBanue LHEOro BLIPAXKEHUs B 3aaa4 anredpanyecKuM METoI0M.
MHOTO4JICH.
103, | IIpeoGpasopanue Henoro BeIPAXKeHUs B
MHOTO4JICH.
104. | llpumenenue pasnuuHeix cnocoboB ms PaznoskeHne MHOTOYWICHA HA MHOMKHTEIIN: BRIHECEHHE 00LIET0 MHOMKHTENA 34 CKOOKH, cPYNRUPOEKd, HPUMEHEHUE
Pa3n0kKCHHA HA MHOKHTCIIH. hopmyn CORPaénHo20 YMHONCEHU.
105, | IlpuMeHeHNE pa3snuaIHBIX coco00B At
Pa3I0KEHHA Ha MHOKHTEIH.
106. | lpumenenune pasiu4HbiX crocobOB i Paznoikenne MHOrOWIEHA HA MHOKHTE/IN: BhIHECEHHE OOLLET0 MHOMKHTES 38 CKOOKH, 2pYnnuposka, npumeHeHue
Pa3I0KEHHsE HA MHOKUTEIH, dopmyia CORPAUERHO20 YMHONCEHUA.
107. | pumenenue pasziu4nbix cnocodos s PasznoikeHne MHOTOWICHA HA MHOKHTE/IH: BBIHECCHHE 00IEro MHOMKHTENA 3a CKOOKH, SPYNRUPOGKA, NPUMEHEHIE
PA3I0KEHHS HA MHOKHTEIH. dhopaya corpawénnozo ymnoxcenus. Boipaskenue ¢ nepeMeHHONH. 3HaYCHHE BBIPAIKCHHMS.
108. | llpumenenune pasnuuubix cnocoboB as Pasznoenne MHOTOWICHA HA MHOKHTE/IH: BBIHECCHHE 00LIEr0 MHOKHTENA 38 CKOOKH, 2pynnupoeka, npuMeHeHue

Pa3ioKCHHUA HA MHOMKHTCIIH.

dopmya corpawénnozo ymnoxcenus. JI Jnep, H H.Jlobauescruil.




109, | KonTpoanHasi padora Ne 8. KontponsHas pabora
Ilpeolpa3zoBanne HeJbIX BhIpameHHH.
6. CHcTeMBbI 110. | /luneiinoe ypaBHEHuUE ¢ ABYMA ‘YpaBHEHHE C IBYMs IEPEMEHHBIMH. JINHEHHOE YpaBHEHHE C ABYMA NIEPEMEHHBIMH,
JIHHeHHbIX NIepEMEHHBIMH,
YPABHeHHH. 111. | Ppaduk nuueiinoro ypapHeHH C IBYMA [Ipamas kKak rpadHyuecKas HHTEPIPETALINA IHHEITHOTO YPaBHEHHA ¢ ABYMSA TePEeMEHHBIMA
BeposiTHOCTH H MePEMEHHBIMH,
qacroTa 112. | Fpaduk nuueiiHOrO ypapHeHH C ABYMS
cayyaiHoro TIepeMEeHHBIMH.
coObITHS 113. | Cucremsl MMHEHHBIX YPAaBHEHHH C IBYMS JIuneliHoe ypapHeHHE ¢ AByMs nepemMeHHbIMH. [loHsATHE cHcTeMBbl ypapHeHH!. Pemenue cuctemsl ypapaeHmil. /1.
(19 ) TIEPEMEHHEBIMU. @epma. Petienyie cucTeM THHEHHBIX YPABHEHHH C ABYMS NIEPEMEHHBIMH 2pauueckum Memeooom.
114. | Cucrembl nMHEHHBIX ypaBHEHUH C IBYMS
nepemennsimMu. I'padudecknii cnocod
PELIEHHs CUCTEM YPABHECHUH.
115. | Cnocol noacTaHOBKH. Pemrenue npocredmux 1poOHO-THHEHHBIX YpaBHeHUH. Pelnenne cucTeM ITHHEHHBIX ypaBHEHHH ¢ IByMA
A nepeMeHHbIMH METOIOM I1OJICTAHOBKH.
117. | Cuocod noacradoBKH.,
118. | Cnocob croxkenus. JluHeiiHOe ypaBHEHHE C JBYM: NepeMeHHbIMH. PenieHne cucTeM MHHEIHBIX ypaBHEHHH ¢ ABYMS TIEpEMEHHBIMH
119. | Cnocob cnoxenus. MCTOIIOM CAOCERUA.
120. | Cnocob cnoxkeHus.
121. | Pemuenue 3a1au ¢ NOMOIIBIO CHCTEM MeToabl pellleHHs CHCTEM JHHEHHBIX YypaBHEHHI C JAByMS TNepeMeHHBIMH: rpaduueckuil MeToa, MeTojn
yparHEHHH. CNOMKEHHSA, MEeTOJ MOACTAHOBKH. Anredpanveckuii MeTo] pellieHHA TEeKCTOBBIX 3a1ad. AHAIIH3 BO3MOMKHBIX
122. | Pemenue 3ana4 ¢ NOMOIIBIO CHCTEM CHUTYaLMH B3aHMHOT0O pacroio:keHust 00BEKTOB MPH WX JBHKEHHH, COOTHOLIEHHS 00BEMOR BRITOIHIEMEIX padoT
YpaBHEHH. TIPH COBMECTHOIi pabote. Pemrenue 3a1au Ha NPOUEHTH! U JoaH. TIpuMeHeHne Nponopuui MpH penieHny 3a1adq.
Cucmemot auneiinolx vpaswenuii ¢ napavemponm. CUCTEMBl HEPaBEHCTB ¢ OJHOH mepeMeHHOH. HM3o00pamenne
pelleHHs CHCTEMB] HEPABEHCTR Ha YUCIIOROH MpsAMOIi. 3anHchk pelieHnst CHCTEMbI HEPABEHCTR.
123, | Kourpoabnas paGora Ne 9. CucreMmsl KonTponeHas paboTa
JIHHEeHHbIX YpaBHeHHii.
124. | Cucremsl nuHeifHbsIX ypaBHeHui. Pabota JIuneitHoe ypapHEHHE C JBYMA MepeMeHHbIMH. PellleHHe cHCTeM ypaBHeHHH. Anrebpanueckuii cnocod pemieHns
HaJl OIIHOKAMH. TEKCTOBBIX 3a7a4.
125. | CayuaiiHblii oneIT M cliydaiiHoe coObITHE. CnyvaiiHeIH JKCTIepUMeHT (ONBIT) M ciyvadiHoe coOeiTHe. BepoATHOCTE M 4acToTa. Ponlb MaloBEPOATHBIX H
126. | Ipaxruueckas pabora «Crnyqaiinas NPAaKTHYECKH JIOCTOBEPHBLIX COOLITHII B mpupoje M B obulectBe. MoHera M WrpalibHas KOCTh B TEOPHH
M3IMEHUYHBOCTDBY. BEPOSTHOCTCH.
127. | Bepoarnocts 1 wactorta cobuitus. Ponb
MAOBEPOSITHLIX U MIPAKTHUECKH
JOCTOBEPHBIX COOBITHIL B TPUPOJIE H B
oburecTee.
128. | Moneta u urpansHas KOCTb B TEOPHH
BEPOATHOCTEHA.
129, | IIpaktuueckas pabora «Yactora
BREINAJICHHS OpJIa».
7. IMoeTOpeHHE 130. | Bopaxenus. Toxnecrsa. Ypasaenus. Yncnosoe paseHcTBO. PaBenctBo ¢ nepemennoil. Pemenne nuHEHHBIX ypaBHEHHN. Poab pocculickux yuénvix e

(7 u)

pazeumuu mamemamuru. JI. Oitnep. H . Jlobaueeckuit, 1171 Yebwviuies, C. Kosaresckas, A.H Komozopos.




131. | Jluneciinas dyHxmms. [pumeps! hyHKIHI, MOTy4aeMEBIX B IPOLECCE HCCIICIOBAHIS Pa3IMYHBIX PEATBHBIX TPOLICCCOB H PEIICHHA
132. | Jluneiinas QyHKIHSL. sanad
133, | Crenens ¢ HaTypanbHBEIM NOKa3aTeNIEM. KourtponeHast pabota
Hrorosasi nposepounas padora.
134. | OnHouNeHBI H MHOTQUIIEHEL. HeiicTBUSA ¢ OJIHOUIIEHAMH H MHOTOUIEHAMH(CIIOXKEHHE, BEIMHTAHHE, YMHOMKEHHE, BBIHECEHHE 00LIero
135. | DopMyiibl COKPAILICHHOTO YMHOMXKEHHS. MHOKHTEIS)
136. | Ceos Hrpa
8 kiace
B pamkax peanusaiuu pabodeit nmporpaMmbl Bocriutanus Moayis «llIkonbHBIH ypok» 3annanupoBanbl ypoku NoS8, 99, koTophle HOCAT BOCIIUTATEIbHBIH
XapakTep
Tema pasuena No Tema ypoka JUlaKkTHYeCcKHe eIMHMLIBI B COOTBETCTBHU € COJEpKaHUEM YUeOHOIo npeiMeTa
rpaMMBbl ypoKa
1.PanuoHaILHBIE 1 PannoHasibHble BEIPasKeHHs! PauroHajbHbIE BEIPAKEHHA
Jpodu H ux 2 Pauonaibibie BoIpaKeHHs Anrebpanyeckas jpo6s. Craprosasi padora.
cBoiicTBa 23 4 3 Paunonansusie BeIpakeHus Jornycrumple 3Ha4enust nepeMenHbIx B ApoGHO — palMOHANIBHBIX BhIPAKEHHIX.
4 OcuHoBHoe cBoitcTBo apodu. CokpamieHue Coxkpamenue anrebpandeckux apobei
npobeit
5 OcHoBHOe cBoitcTBO apobu. CokpaiicHue Coxpauienue anrebpaudeckux apooeit
npobeii
6 OcHoBHoe cBoitcTBO apodu. CokpanicHue Coxkpamenue anrebpandeckux apobei
npobeit
7 CrnoxceHue ¥ BeIMHTaHUE Apoleii ¢ JeitctBus ¢ anredpandeckuMu ApoOiAMH: CHOKCHUE
OJIHHAKOBBIMH 3HAMCHATCIAMH
8 CrnoxcHUE ¥ BEIMHTAHHC Apobei ¢ JeitctBus ¢ anredpandeckuMu ApoOAMH: BEIMHTAHHE
OJIMHAKOBEIMH 3HAMEHATEIAMH
9 CrnoxeHue ¥ BEIMHUTAHHE Apodel ¢ pa3HBIMI [Ipusenenne anredpandeckux apodeil Kk 00IIeMy 3HAMEHATEIH
3HAMECHATEIAMH
10 CrnoxeHue ¥ BRIMHUTAHHE ApoOei ¢ pa3HBIME JeiictBua ¢ anrebpandeckuMu IpoOiAMH: CIOKEHIE
3HAMEHATEAMH
11 CrnoxeHue W BRIMHTaHUE Apobeii ¢ pasHBEIMI JeiicTBusa ¢ anredpanvecKUMH ApOOIMH: BEIMHTAHHE
3HAMCHATECIAMH
12 Konrpoasnas paGora Nel, Paunonansnele | KonTpoabnas pabora Nel
BBIpasKeHHs
13 Ymuoxkenne apodeii. Bossenenue apodu B JeiictBua ¢ anredpandecKuMH APOOAMH: YMHOKEHHE
CTEICHB
14 Ymuoxkenue apodeii. Bospenenue apodu B JeiictBua ¢ anredpandeckuMn ApoOAMH: BO3BCACHUE B CTEIICHD
CTEIICHb
15 Jenenne apodeii HeiictBua ¢ anredpandeckuMu ApoOAMH: JelleHHE
16 Jenenne apodeii HeiictBua ¢ anredpandeckuMu ApoOAMH: JelIeHHE
17 [IpeoOpazosanne paunoHAILHBIX BeIpazxkeHnii | [IpeoOpaszoBanme apoOHO — NTHHEHHEBIX BBIPAKEHHIL: CIIOKEHHE
18 ITpeobpazoBaHue pallHOHATBHBIX BRIPAKEHHH [peoGpaszoBanne qpoOHO — JMHEHHBIX BRIPAKEHHH: YMHOKEHHE




19 ITpeoOpazoBanue pallMOHANTBHBIX BRIPAKEHHTT [TpeobpaszoBanue apoOHO — TMHEHHBIX BBIPAKCHHI: NCICHUE
20 [Ipeobpazopanne paunoHansHbiX Beipaxkeruid | [Ipeobpazoanne 1pobHO — THHEHHEIX BRIPAMKECHHH: CIOMKEHHE, YMHOKEHHE, elIeHIe
21 DyHKIMA Y=K/X ¥ ee rpaduk O6paTHas MPOTOPIHOHATBHOCTE, CBOHCTBA () YHKITHH Y=K/X
22 DyHKIMA YV=K/X ¥ ee rpaduk I'unepbona
23 Kontpoasnan padora Ne2. [Ipeotpazosanne | KonTpoasnaa padora Ne2
PALHOHAJLHBIX BBIPpaKeHHH
2.1IpeacraBiaenune 24 IIpeacrasnenne TaHHBIX B TAONHIAX.
NAHHBIX. Wssneyenue 1 uuTEepnpeTanns TabanyHbIX [MpencraBnenne nanubix B Tabnuuax. M3snedenue u nutepnperauus TabinyHbIX JTaHHBIX
OnucareasHasi JNAaHHBIX
cratucTHRA(84) 25 I'paduyeckoe npeacTaBIeHHE JTaHHBIX B BUIE
KPYTOBBIX, CTONOMKOBBIX (CTONOYATHIX) I'padmueckoe npeacTaBieHHE JaHHBIX B BUIE KPYTOBBIX, CTONOMKOBBIX (CTOI04ATBIX) AHATPAMM
OHATPaAMM
26 Yucnossie Habopel. Cpennee
aputmMeTnyeckoe. MeauaHna YHCIOBOTO Yucnoseie Habopel. CpenHee apumernyeckoe. MeauaHa yHcnoBoro Habopa. Y cToHMHBOCTE MEITHAHBI
Habopa. Y cToi4HBOCTE MeIHAHBL
27 Haubonbiee n HAMMEHbILICE 3HAYCHUSA
) HaunGorneiee H HaHMeHBIIIEE 3HAYCHH YHCTIOBOTO Habopa. Pa3max
qucioBoro Habopa. Pazmax
28 OtxnoHeHus. JlucnepcHs YHcaoBoro Habopa OtxknoHenus. Jlucnepcus uncnoBoro Habopa
29 CranjapTHOe OTKJIOHEHHE YHclioBoro nabopa CranaprHoe oTKJIOHEHHE YHCI0BOrO Hadopa
30 HduarpaMmel paccenBaHus Juarpammsel paccenBanus
31 06o6menue no Temam "lpeacrapnenne . )
" [Mpencrasnenue nanubix. OnycarenbHas CTATHCTHKA
naHHbIX. OnucarenbHas CTATHCTHKA
3.KBaaparubie 32 PaumonansHeIe uHcIa MHOXeCTBO parHoHaNbHBIX 4ucel. CpaBHEHME pallMOHANBHBIX 4Hcel. JleHCTBHA ¢ palMoOHaNbHBIMH
KopHH 18 4 uncnamu. [Ipedcmasienue payuoHaIbHO20 YUcid OecAmuYHoO Opobvio.
33 HppaunoHaneHble YHCTa [TonsTHE MppalMOHANBHOIO YHcIa. Pacno3HaBaHue HPPALHOHAIBHEIX Yucen. [IpruMepsl 10Ka3aTeNbCTB B
anre6pe. Mppauuonansuocts uncna 2. IIpuMenenie B reometpun. Cpasrenue uppayuoHaibHbix uiucer.
Muoxcecmeo delicmsumenbHbIX YUuce.
34 Kganparusle kopuu. Apudgmernieckui ApudmerHueckuii KBaJpaTHeli KOpeHb
KBaJpaTHbIA KOpeHb
35 Kpagparnsle kopHH. ApudpmeTHueckuii ApupmMeTHYecKHH KBaIpaTHBIA KOpeHh
KBAJIPaTHbIH KOPEHb
36 | YpaBueune Buma X =a VpaBHenue Buaa X =a
37 Haxomxnenue npubamKeHHbIX 3HAYSHHI [TpubauskeHHbIe 3HAYEHHS KBAPATHOI'O KOPHS
KBaJpaTHOIO KOPHS
38 DyHKIHA y=VX 1 ee rpaduk I'padux GyuKmm y=Vx
39 DyHKIHA y=VX U ee rpaduk I'padux GyuKn y=Vx
40 KranpaTHblii KOpeHb W3 NPOU3BEASHHA U CBOHCTBO KBAJPATHOI'0 KOPHA M3 NPOM3BE/IEHHS U 1poOH
Jpobu
41 KpagpaTublii KopeHb W3 NPOU3BEASHHA H CBOHCTBO KBAJPATHOI0 KOPHS M3 NPOM3BEISHHS U 1pOOH
Japobu
42 KpamparHblii KOpeHb W3 CTEHEHH CBOIICTBO KBAIPATHOTO KOPHSA M3 CTEHEHH
43 Konrpoasnas padora Ne3. KpajgpaTHbie KonTpoannas pa6ora Ne3

KOpPHH
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Brinecenne 00IIero MHOKHTEA 34 3HAK
KOPHA. Brecenne MHOKHTENA MO 3HAK KOpHA

[Ipeobpa3oBaHue BEIpaXKEHHIA, COICPKALITHX KBAIPATHBIC KOPHH :BEIHECCHHE MHOKHTEINA U3 - TIO]1 3HAKA
KOpHS

45 Brinecenue 00111er0 MHOKHTENS 32 3HAK [MpeoGpa3oBaHue BRIPAKEHNUIT, COAEPKAIHX KBAPATHBIE KOPHH :BHECEHNE MHOMKHTEIA IO/ 3HAK KOPHS
KOopHsA. BHeceHHe MHOKHTENS N0J1 3HAK KOPHA
46 TIpeobpaszoBanue BEIpaKESHHIT, COEPIKALITHX [IpeoGpazoBaHue BRIPAKCHHH, COAESPKALINX KBAJAPATHEIC KOPHH [YMHOXCHHUE, Ie/ICHHS
KBaJJpaTHEIE KOPHH
47 [Tpeobpazosanne BeIpakeHHH, COAEpKaIIUX [TpeoGpazoBanue BrIpaXKeHHH, COAEPKALINX KBaAPATHRIC KOPHH ;| YMHOMXCHHE, JeICHHe
KBaJpaTHEIE KOPHH
48 [pumeneHHe CBOHCTE apupMETHHECKOTO [IpeoGpazoBanne BRIPAKEHMI, CONCPIKALINX KBAPATHBIC KOPHH
KOpHA
49 Kontpoaenas padora Ned, [Ipumenenne KonTpoannas pa6ora Ned
CBOMCTB apH(pPMeTHUYECKOr0 KOpHA
4. Kpaaparubie 50 Onpenenenue KBaApaTHOTO YpaBHEHHS, KsanpaTuele ypaBHeHHA
VpaBHeHHs! HenounHele KBaJpaTHBIC ypaBHEHHS
234 51 Onpenenenne KBagpaTHOTO YPaBHEHNUA. HETIOJIHbIE KBA/IPATHBIC YPABHEHHA
Hemnonuele kKBajpaTHbIE ypaBHEHHS
52 dopmMyna KOpHeH KBaJpaTHOIO YPaBHEHUS JMCKPHUMHHAHT KBaAPATHOTO ypaBHeHHs, (JOpMyNa KOpHeil KBaJpaTHOrO YpaBHEeHHS,
KonmnuecTBo KOopHei KBaIpaTHOTO ypaBHEHHA B 3aBHCHMOCTH OT €ro AHCKPHMWHAHTA
53 Popmyna KopHEH KBaJpaTHOIO YPaBHEHHS Penrenne KBapaTHRIX ypaBHeHHIT: HCMonb30BaHHe (OPMYJTIBI ISl HAXOXISHHS KOpHeil
54 Dopmyna KopHe# KBaJpaTHOTO YpaBHEHHUS PenreHne KBapaTHRIX ypaBHeHHUIT: Hcrons30BaHHe (OPMYJTIBI TSl HAXOXKACHHS KOpHeit
55 Dopmyna KopHe KBaJpaTHOTO YpaBHEHHS YpaBHeHuUs, CBOAHMBIE K IHHEHHBIM U KBaJApaTHBIM
56 Pemenue 3a1a4 ¢ NOMOINIBIO KBaJPATHBIX OcHOBHBIE METO/IBI PEIICHNS TEKCTOBBIX 3a/a4: apupMeTHdeckuii, anredpanueckuil. Pemenne
ypaBrHEHHIH KBa/IPATHBIX YPABHEHHH: HCTIONB30BAHNE (JOPMYIIBI T HAXOKICHUS KOPHEH
57 Pemenue 3aaa4 ¢ moMOIIBIO KBAIPaTHEBIX OcHoBHBIE METO/IBI PellIeHNs TEKCTOBBIX 3ala4: apuMeTHdeckuii, anrebpanueckuii. Pemenne
ypaBrHEHHH KBaPAaTHRIX YPaBHEHHIT: HCIONB30BaHMe (JOPMYIIEL AT HAXOKICHUs KOPHEeH
58 Pemenue 3a1a4 ¢ MOMOIIBIO KBAIPATHEIX OcHOBHBIC METO/IBI PeIICHNS TEKCTOBBIX 3a7a4: apuMeTHHecKHii, anrebpanueckuii. Pemenne
ypaBHeHHH KBAAPATHEIX YPaBHEHHIT: HcHonb30BaHme (JOPMYIIEL AT HAXOMKICHUs KOPHE#
59 Teopema Buera Teopema Buera, Teopema, obpatnas Teopeme Buerta
60 Teopema Buera Penlenne KBafpaTHBIX ypaBHeHHIT: moadop KopHel ¢ HCMonbp30BaHeM TeopeMsl Buera
61 Konrpoasnas padora NeS. Ksaaparnoe KonTposasnas pabora NeS
YpaBHeHHE H ero KOpHH
62 Pemenne 1poOHBIX panMOHANBHEIX YpaBHeHUH | Pemenne npocTteimux n1pobHO — MMHEHHBIX YPAaBHEHHS
63 Pemenne 1poOHBIX pallHOHaIBHEIX ypaBHeHUH | MeTos penieHns ypaBHeHHI: METO/l paRHOCHITBHBIX ITpeodpa3oBaHHii
64 Penrenue 1pobHBIX pallmoHANEHBIX ypaeHeHuil | Pemrenne apo0HO — pallHOHATBHBIX YpaBHeHHIT
65 Peurenne 1pobHBIX pallnOHANEHBIX ypaBHeHHiT | Mertoa pemieHus ypaeHeHHi: rpadudeckuii MeTon
66 Cpos urpa «Pemenune 3a1a4 ¢ TOMOILIEIO OcHOBHBIE METO/IBI PeIlIcHHA TeKCTOBBIX 3a1a4: apu(MeTHIecK i, anrebpanyecknii. Pemenne
palMOHATBHBIX YPaBHEHHI NPOCTEHIINX APOOHO — IMHEHHBIX YPaBHEHHS
67 Pemenne 3a7a4u ¢ noMoNIbIO pallMOHATBHBIX OcHoOBHBIC METO/IBI pPellleHHs TEKCTOBBIX 3a7a4: apupMeTHIeCKHi, anredpanyueckuil. Pemenne
YpaBHEHUH IPOCTEHIIHX JAPODHO — THHEHHBIX YPaBHEHUS
68 Peienne 3a1a4 ¢ MOMOIIBIO0 PAHOHATBHEIX OcHOBHBIE METO/IBI PEllIeHNs TEKCTOBBIX 3a/1a4: apuMeTHdeckuii, anrebpanyeckuii. Pemenne apobuo —
ypaBHEHHH palHOoHANBHbBIX YPaBHEHHH
69 Pemenue 3a1a4 ¢ TOMOIIBI0 pallMOHAIBHBIX OcHOBHBIE METO/IBI PelIeHNs TeKCTOBBIX 3aatd: apudmeruueckuii, anrebpanueckuii. Pemenne apoduo —
ypaBHeHHH palHoHANBHBIX YPaBHEHH
70 VpaBHEHHA C TAPAMETPOM JluneiiHoe YpaBHEHHS C MTAPAMETPOM
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VYpaBHEHHA ¢ HapaMeTPoOM

Pemenne nHHEHBIX YpaBHEHHI ¢ HapaMeTpPOM

72 KonTpoabHas padora Ne6. [ipodHbie Kontpoabnaa padora Ne6
pauHoHAJLHEIe YPABHEHHS
S5.CraTHcTHKA. 73 CryuaitHast H3MEHYHBOCTD (TIPUMEPHI). _ . ) _ ”
= Cryyaiinas H3MeHYHBOCTB (puMepsl). Yactora 3HaYeHHi B MaccHBe JaHHbIX
Mmuoxecrsa(l14) YactoTa 3HAYCHHI B MACCHBE JIaHHBIX
74 I'pynnuposka I'pynuHpoBKa
75 I'merorpaMMel I'ucrorpaMMel
76 I'pac, epmmna, pebpo. Ilpencrapnenne . ) _
I'pad, Bepiinna, pedpo. IpeacrasaeHue 3a1a4u ¢ oMol rpada
3a/1a4H ¢ OMONIBIO rpada
77 CTeneHs (BaJ€HTHOCTE) BEPIIMHEL, YHCIO
pEbep n cymmapHas creneHb Bepind. Lens u CreneHs (BaleHTHOCTE) BepiinHel. Yncno pédep u cymmapHas crenedb pepinud. Lens u k. [1yTe B
unkn. [Iyre B rpade. [lpeacrasnenue o rpade. [Ipeacrarnenne o cBazHOCTH rpada
CBA3HOCTH rpacda
78 Lens u nukn. [peacrarnenue 0b o i
Hensb u muxi. [peacrasnenue 0d opuenTipoBanueix rpadax
OpHEHTHPOBAHHBIX rpaax
79 JHepeso. CroiicTea AepeBa: eJHHCTBEHHOCTE T : ” . - - N— : :
o S - . sl Hepeso. CpoiicrBa ,Jep_e-ua. €AMHCTBEHHOCTD Iy TH, CYLECTBOBAHUE BUCAYEH BEPLIMHEL, CBA3H MEXK L
- YHCJIOM BEPLUHH W 4HciIoM pEbep
CBA3b MY YHCIOM BEPIIHH M YHCcIoM pEbep
80 ITpaBuno yMHOXKEHHS ITpaBuno yMHOKEHHA
81 MmuoxecTBO, NoMHOKecTBO. Oniepanny Haj
MHOKECTBAMU: 00beMHEeHNE, TIEPECeUCHHNE, MuoxkecTBo, noaMHuokecTBo. Onepaunun Haj MHOKECTBAMH: 00beJHHEHHE, IEPeceUeHIe, JOMOIHEHHE
JONONTHEHHE
82 CeoiicTea onepauuii HaJl MHOKECTBAMH:
TIepeMEeCTUTENBHOE, COURTATEIIBHOE, CgoiicTea onepauuii HaJl MHOKECTBAMM: TIEPEMECTHTENBHOE, COUSTATENRHOE, PACTIPEACIHTENRHOE,
pacnpesienuTenbHOe, BKIIOUEHHS. BEIIIOUEHHs. ['paduueckoe npejicTapIeHHe MHOXKECTB
I'pajudeckoe npejicTaBJIieHHe MHOMKECTB
m
53 Oﬁoﬁmenneﬂnn B SRS IRR O6o6menue no temam "Craructika. Muoxecrsa"
MHoxecTBa
6.Hepagencrea 84 UucnoBele HEPABEHCTRA UncnoBble HEPABEHCTBA, CTPOTHE M HECTPOTHE HEPABCHCTRA
21y 85 UucnoBele HEPABEHCTBA [IpoBepka cnpaBeIMBOCTH HEPARSHCTBA IIPH 3a/IAHHBIX 3HAYCHUAX [IEPEeMEHHBIX
86 CBOICTBA YHCIOBBIX HEPABEHCTB CBOIiCTBA YHCIIOBEIX HEPABEHCTB
87 CroliCcTBA YHCIIOBBIX HEPABEHCTR CroiicTBa UHCIIOBBIX HEPABEHCTB
88 CnoxeHue 1 YMHOKEHHE YHCIIOBBIX CrnoskeHHe YHCIOBBIX HEPABEHCTB
HEPABEHCTB
89 CroxeHHe H YMHOKEHHE YHCIIOBBIX VYMHOMEHIE YHCIOBBIX HEPABEHCTR
HEepaBeHCTB
90 CrnoxeHHe H YMHOKEHHE YHCIIOBBIX CnosxeHHe H YMHOEHHE YHCIOBBIX HEPABEHCTR
HEPaBEHCTB
91 [TorpemHoCTh M TOYHOCTh NPHOJIHIKEHHS ADCOITIOTHAS W OTHOCHTENBHAS MOTPENIHOCTH
92 Kontpoasnas paGora Ne7. HucnoBble Kounrpoasnasa padora Ne7
HEpaBeHCTBA H HX CBOiCTBA
93 ITepeceuenne W 00BEAMHEHHE MHOKECTR MHOXKECTBO, 37IeMEHT MHOKECTBA, TYCTOe, KOHeYHOe, OeCKOHEUHOe MHOKeCTBO. [T0IMHOIKECTBRO.
JneMEeHTHI MHOJKECTRA, MepeceveHre U 00heIHHEeHHe MHOKECTB, HHTEPIIPeTALHs OTepanHii Hag
MHOKECTBAMH C MMOMOIIBI KPYToB Dilnepa.
94 YncnoBsie IPOMEKYTKH YucnoBoil 0Tpe30K, MHTEPBAIL, NONYHHTEPBAJ
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UncnoBeIe TPOMEKYTKH

Yncnosoil Iyd, OTKPBITHIH YHCIOBOH JIy4

96 Pelenyie HepaBeHCTB ¢ OJIHOH MEPEMEHHOH HepaBeHcTBa ¢ mepeMeHHOH, pellieHHe NTHHEHHBIX HEPABEHCTB
97 Pelenyie HepaBeHCTB ¢ OJIHOH MEPEMEHHOH Pemenue nrHeiiHbIX HEPABEHCTB
98 PeleHyie HepaBeHCTB ¢ OJIHOH MEPEMEHHO Pemienue n1HeiiHbIX HEPABEHCTB
99 Pemenyie HepaBeHCTB ¢ OJIHOH MEPEMEHHOM Pemienue n1HeliHbIX HEPABEHCTB
100 Pemenue cuctem HepaBeHCTB C OJIHOM CHcTeMBbl HEPABEHCTR C OHOI MEpeMeHHOH
TepeMeHHOH
101 Pelenue cucteM HEpaBEHCTB € OJHOI PerieHHe CHCTEM HEPABEHCTB C OJHOMH MepeMEHHOM: MTMHEHHBIX, H300paKeHHE PEIICHH CHCTEMBI
nepeMeHHOH HEpaBEHCTB Ha YHCIOBOH NPAMOIi, 3aITHCh PeLIeHHA CHCTEMbl HEPABEHCTB
102 Penienne cHCTEM HEpPaBeHCTB C OJIHOI PelieHHe cHCTEM HEPABEHCTB C O/IHOI NMEPEMEHHOI: JIMHEHHBIX, H300pakeHHe PelIeHH CHCTEMBI
niepeMeHHoii HEepaBeHCTB Ha YHCIOBOH NPAMOIi, 3aMNCh PellIeHHs CHCTEMbl HEPaBeHCTB
103 HepagseHcTBa ¢ 0/IHOH NepeMeHHOH W HX PemienHe cHCTEM HEPABEHCTB C OIHOH NMEPEeMEHHOI: THHEHHBIX, W300paKeHHE PellIeHHs CHCTEMBI
cucremal. ObobeHne HEPABEHCTB Ha YHCIOBOH NPAMOH, 3aIHCh PEUICHHA CHCTEMbl HEPABCHCTB
104 | Kontpoabnaa pabora Ne8. HepaBeHcrna ¢ Kontpoabnaa padora Ne§
OJHOIi MepeMeHHOli H HX CBOICTBA
7.Cayvaiinblii 105 CryuaitHelii ONBIT U cly4aitHOE cOOBITHE.
OMBIT H cly4YaiiHoe BeposaTHocTs 1 HacToTa coObiTHA. Pons o G 2
Cityuaiinpiii onbIT ¥ ciay4daiinoe coObitue. Bepodarnocts 1 gactora cobbitust. Posk MaioBeposATHBIX H
codpiTHe.(124) MAJIOBEPOSATHEIX H NPaKTHYECKH S
5 HNPAKTHYECKU [J0CTOBEPHBIX COOBITHIT B IpHpOE U B 00LIecTBE
JOCTOBEPHBIX COOBITHI B TIPUPOJIE U B
obmecTBe
106 Knaccuueckne MojielH TEOPHH .
= Knaccuueckue Moaenu TeOpHH BEPOATHOCTEH: MOHETA H HIPalbHAS KOCTh
BEPOSTHOCTEH: MOHETA H HIPAIbHASA KOCTh
107 DnemenTapHble cobbitus. Cayuaiinsie g
Bnemenrapupie codbitus. Cnyuaiinbie coObITHA
coOBITHA
108 bnaronpuATcTBYIOIINE 3IEMEHTaPHBIE . = i
i braronpusitctByioniie yeMenTaptbie coObITHs. BeposaTHOCTH COOBITHIA
cobbitua. BepostHocTH cobbITHI
109 OneITEI ¢ pAaBHOBO3MOKHBIMH
3neMeHTapHeIMi coObITHAMU. Cnyuaiinbiii OneITEL ¢ pAaBHOBO3MOKHBIMH 3IEMEHTAPHLIMH COOBITHAMU. Cnyyaiinblii BEIOOp
BEIOOP
110 MpaxTuyeckas padora "OnbITH ¢
PABHOBOZMOMKHBIMH IEMEHTAPHBIMU OMNEITEL ¢ PABHOBOZMOKHEIMH JIEMEHTAPHBIME COOBITHAMH
coOBITHAME"
111 IIpoTHROMONO)KHOE CODBITHE [TpoTnBononokHOE COOBITHE
112 Tuarpamma Ditnepa. O6beHHEHHE H " "
5 Huarpamma Diinepa. O0bejMHeHHE U lepecedeHue coObITHI
nepecedyeHre cOOBITHH
113 HecormecTHble coObiTHs. Dopmyra "
5 HecoBmecTtHbie codbiTHsi. DopMyna cliomKeHus BeposSTHOCTEH
CIIOKEHHS BEPOATHOCTEH
114 ITpapHI0 yMHOMKEHUS BEPOATHOCTEH.
VcnosHad sepoatHocTs. HezaBHcHMEIE ITpaBuIO YMHOXKEHHA BEPOATHOCTEN. YCIIOBHAsA BepoATHOCTH, HeszaBHcHMble coOBITHS
COOBITHA
115 IpencTarneHue caydaifHOTO SKCIIEPHMEHTa B 2 _
[pencrasnenne ciyyaifHOTro IKCHEPUMEHTA B BHILE JlepeBa
BHJIE JIepeBa
116 [TorTopeHue, obobleHNE IO TEME e >
i 23 [Mosropenue, 0bodienue no reme «Ciyyaiinoe cobbiTHEY
«Cny4vaiiHoe coObBITHE»
8.Crenens ¢ 117 Onpenenenye CTENEHH C LENBIM CreneHs ¢ LENbIM [TOKa3aTenemM




neJabIM OTPHLATEILHBIM [OKA3aTeNneM
nmoKasarejem. 118 OnpeaeneHye cTENeHH C HETBIM CTeneHs ¢ LenbIM NOKa3aTeneM
JlIeMeHThbl OTPHLATENLHBIM OKA3aTeNneM
CTATHCTHKH. 119 CBOHCTBA CTENMEHH ¢ LEJbIM N0Ka3aTeNeM CTeneHs ¢ [eIbIM MMoKa3aTesieM
104 120 CBoiicTBa CTENEHH C IeNIBIM NOKA3aTeIeM CTeneHs ¢ LIenbIM TIOKa3aTeneM
121 CraHaapTHbIH BUI YHCTa CraHOapTHBIH BHJT YHCTIA
122 CranjapTHBIH BHJ 4HCIA CraHnapTHEIH BUJ YHCIA
123 COop u rpyNMIpOBKA CTATHCTHYECKHX JaHHBIX | TabmuuHOe npejcTaBieHHUe JAHHBIX, W3BIEUEHNE HH(POPMALIHE U3 TabIuIl
124 Harnsnnoe npeacTaBleHHe CTATHCTHYECKOH TabnuuHoe u rpaduveckoe MpeACTaBICHNE JAHHBIX, CTONOMATEIE U KPYTOBBIE IHATPAMMEIL, FpahuKi,
HHpOpMaLH MPUMEHEHNE THATPaMM W rpa()uKOB 171 ONHCAHUS 3aBHCHMOCTEH pearbHbIX BEJTHYHH, H3BJICUEHHE
HH(pOPMALIH H3 TabIHL, AMarpaMM H rpaduKos.
125 Crenens ¢ 1enbIM nokazareneM. O0odeHne Crenens ¢ LenbIM [TOKa3aTeneM
126 | Kourpoabnas padora Ne9., CreneHb ¢ KourpoJbnas padora Ne9
neJIbIM noKasarejieM.
IMosTOpeHune 127 IIpeobpazoBaHue pallHOHATBHBIX BRIPAKECHHH [TpeoOpaszoBanue ApoOHO — JIMHCHHBIX BBIPAKCHHI CII0KECHHE, YMHOJKCHHE, JCIEHHE
104 128 IIpeobpazoBanue pallMOHAIBHBIX BBIPAKCHHI [IpeobpaszoBanue apoOHO — THHEIHBIX BBIPAKCHUIL: CIOXECHHE, YMHOKEHHE, JTeJICHHE
129 KpappaTHble KOpHH ApudmeTHieckuii KBagpaTHbIi KopeHsb. [IpeobpazopaHue BeIpaxeHHH, COIEPKAILINX KBAIPATHBIC KOPHH
:BBIHECEHHE MHOIKHTENA H3 - I0] 3HAKA KOPHA, BHECEHHE MHOKHTENA 0] 3HAK KOPHA
130 | Maremartudeckas BUKTOpuHA «KBaapaTHble Penienyie KBaapaTHBIX YpaBHEHHUI: HCMIONB30BaHHE (DOPMYIIBI I HAXOKICHUA KOpHEi
YpaBHEHH»
131 KBaJpaTHble ypaBHEHHA PenieHne KBagpaTHEIX YPaBHECHHIH: HCMIOIB30BaHHE (DOPMYIIBI IS HAXOMKICHHS KOpHeil
132 KBaapaTHble ypaBHEHHA
133 Cnywaiinsie coObiTusi. BeposatrocTs. ['padsl Cnyuaiinbie coObiTHsA. BepoatHocts. ['padsl
134 | Hrorosas KoHTpoJbHas padora Hrorosasi KOHTpoJbHAs padoTa
135 MaremaTn4eckas BUKTOpHHA [Ipeacrasnenue JaHHbIX. CTATHCTHKA
136 Pemenue 3aaa4 OcHoBHbIC METO/IB! PEIICHHS TEKCTOBbIX 3aa4: apu(MeTnyeckuii, anrebpanveckui
9 knace
B pamkax peanusauuu paboyeii nmporpamMmmbl Boctiutanus Moayis «llIkonbHbii ypok» 3annanupoBanbl ypoku Ne 65, 136, koTopble HOCAT BOCIIMTATENbHBIH
XapakTep
Tema pazzgena Ne Tema ypoka JupakTHdeckye eUHHIBI B COOTBETCTBHH C COAepiKaHHeM yueOHOTO mpeameTa
TIPOTPaMMEI ypoka
Kpagparnunas | | Gdyukuus. Obnacts onpejeneHus u 0bnacTs [Monstre ¢pyHKHu, rpaduk GyHKIHH, MPHMEpPH! (YHKLIH, TOTy4aeMBIX B IPOIECCe HCCIeIOBAHHS
byuxuus (29 3HAUCHHA (DYHKIHH. Pa3NHUYHBIX pealbHBIX MPOLECCOB U PelleH s 3a/1a4, 3HaueHHe (DYHKIIHHA B TOUKE.
4) 2 Ddynkuua, Odbnacte onpeenennsa u odmacTe CeoiicTra (hyHKumil: 00macTh OnpeaeTeHus, MHOKECTBO 3HaueHu. [ padux dhyuiyuu y=|x|
3HadeHHs QYHKIHH.
3 CgolicTa QyHKIHI. CgolicTBa ()YHKIHH: HYITH, POMEKYTKH 3HAKONIOCTOSHCTBA, IPOMEKYTKH BO3PACTAHHA H yObIBaHUS
4 IlpeacraBnenue AaHHBIX B BHAE Tabmul, MHTEpNpeTalua [aHHBIX. 3amoJHEHHE TabIHIl, YTEHHE W

[IpeacraBnenne JaHHBIX B TADIHLIAX.
U3sneveHue u nHTEPOpETAIHs TaDIHIHBIX
JIAHHBIX

nmocTpoeHue Tabnuil no peanbHbM JaHHbeM M3sneuenne undopmanny u3 rabaui

Onucare/ibHas CTATHCTHKA: cpeianee apn@me'rmccxoe, MCIHaHa, pasMax, HauOoJblIee H HAHMEHbLISE
3HaA4YECHHA Haﬁopa YHCITOBBIX JaHHBIX. anMep]ﬂ CJ'Iy‘IﬂﬁHOf:] MU3MEHYHBOCTH.

CrnyvaiiHbli 3KcriepiMeHT (OMBIT) W ciydaiiHoe coObITHe. BepoaTHOCTE H YacToTa. Poslk ManoBRepOsSTHEIX H




NPAKTHYECKH JTOCTOBCPHBIX coOBITHH B npupoac m B 061[[€CTBB. Moneta u HI'pajibHadA KOCTH B TCOpPHH
BEPOSITHOCTEN.

d CeoticTea dhyHKLMIL. CeoticTra dynruuit: Hanbonbllee n HauMeHblIee 3HaueHus. Crapropan pabora.
6 CeoticTea dhyHKLMIL. Ucenenopanne dyHkuui no ee rpaduky
7 KBagpaTHblii TPEXUIEH U €0 KOPHH. KsaapaTHblii TpexuneH
8 I'paduueckoe MpeacTaBIcHUE JaHHBIX B BHE IIpencrapneHne DaHHBIX B BHAE Auarpams, rpadukoB. UTeHHe M NMOCTPOEHHE AMATPaMM (CTONOMKOBBIX
KPYTOBBIX, CTONOHUKOBBIX (CTOIGUATHIX) (ctonGuareix) u kpyroseix). UreHwe rpadMkoB peanmbHBIX mpolueccoB. H3eneweHue wHQopmanum wH3
AHArpamm AHarpaMM, HCNoJb30BaHAE W HHTEpIpeTauHs JaHHBIX. UTeHHe W mocTpoeHwe [IuarpamM, rpaHKoB IO
peabHbIM JaHHBIM
9 KBaapaTHbIii TpeXUJIEH H €er0 KOPHH. KBagpaTHbIii TpexXuneH
10 PaznoxeHHe KBaJpaTHOTO TPEXUIeHa Ha PaznoxkeHne KBaJpaTHOTO TPEXH/IEHa HA MHOXKHTEIH.
MHOKHTEH.
11 Pa3noskeHHe KBaAPaTHOTO TPEXUIEHA Ha Pa3snosenne KBaJpaTHOTO TPEXWICHA HA MHOKHTENH.
MHOKHTEIH.
12 OTknonenus. JlucnepcHs 9HCJI0BOro Habopa H3MepeHHe pacceHBaHus NaHHBIX. JlUcTiepcHs H CTAHAAPTHOE OTKIOHEHHE YHCIOBBIX HADOPOB.
13 KonrTpoasnas padora Nel, ®yHKIHH H HX Konrpoasuasi padora Nel
cpoiicrBa. KBaapaTHbliii TpexuiieH
14 DyHKIMS y=ax’ , ee rpadHK U CBOCTRA CgoiicTBa ¥ rpaduk KBagpaTHYHOH (yHKIHHK (Mapaboa)
15 DyHKIHA y=a.r2 , €€ Tpa(HK H CBO¥cTBa TTocmpoenue epaura KeadpamuyHoi hyHKYUY 1O MOYKAM
16 CranjapTHOE OTKJIOHEHHE YUCIIOBOro Habopa. Jycnepeus H cTaHapTHOE OTKJIOHEHHE YHCIOBBIX Habopos . JlnarpamMma pacceHBaHusl
JuarpaMMmel pacceMBaHHs
17 O y =a v +p CaolicTea 1 rpadmk xBanpaTHuHoi yHKuMK (mapabona), HaxokAeHHE HyJIeH KBaapaTHYHOIN (yHKIHH
= 2
4V =a(x-m)
18 S —— W = ax® +n Hoempoenue epaghuka kéadpamuuHoll GyHKyUU O MOYKaM
g ¥y =a(x- )’
19 " . W= ax® +n Hocmpoenue epadura Keadpamuynoll hynxyuu no mouKam
padukn QyHKIHI
2
g ¥ =a(x-m)
20 I'pad, Bepumua, pebpo. [Ipeacrarnenne sagaun | I'pad, Bepumna, pepo. Crenens Bepiunnel. Yucno pébep n cymmapHas creneHs epiuuH. [Ipeacrarnenue o
¢ momMokko rpada. CreneHs (BameHTHOCTE) CBSI3HOCTH Tpada.
BepiinHbl. Yucno pébep u cymMmapHas cTereHs
BEpILIHH.
21 ITocTpoenne rpaduka kBagpatnuHoil Gynkunn. | CroiicTBa M rpaduk KBagpaTHUHOH QyHKIMK (napaGona), HaxoxkAeHHe Hyneil KBaapaTHIHOH QyHKIMH
22 IToctpoenne rpaduka kBagpaTnuHoil pyukumu. | INoctpoenue rpaduka KBaapaTHYHOH QYHKIHH MO TOYKAM
23 IMoctpoenne rpaduka kBagpatnuHoil Gynkumn. | Tloctpoenne rpaduka kBaapaTHUHOH QYHKIIHH MO TOUKAM
24 Iens v wukmn. [Tyts B rpade. [peactamenne o | Llenu u muknst [Tyt B rpadax. O6xox rpada (sitnepor nyTs). [Ipeacrapnenne 06 opreHTHpOBaHHOM Tpade.
cesznoctH rpada. [Ipencranenne ob Pemenue 3a1au ¢ noMonisio rpagos.
OPHEHTHPOBAHHBIX Ipadax
25 DyHkIEs y=x" I'pacduk GpyHKIMH, 3HAYCHHE (DYHKLHH B TOYKe




26

Kopens n-oii creneHu.

KopeHns n-0ii cTeneHu.

27 Kopens n-oii creneHu. KopeHs n-0ii creneHu.
28 Hepero. CroiicTBa nepesa: €MMHCTBEHHOCTD
MYTH, CYLIECTBOBAHHE BUCAYEIi BEPIINHEL, Hepeso. CroiicTBa AepeBa: eAMHCTBEHHOCTD MYTH, CYIIECTBOBaHHE BHCAYEH BEPIIMHBL, CBA3b MEMIY YHCIOM
CBfI3b MEKIY YHCIIOM BEPIIMH H 4HUCIOM pédep. | BepmmH U 9ucioM pédep. [IpaBHio yMHOKEHHUA
MpaBUIQ YMHOKEHHA
29 KonTpoabnas padora Ne2, Ksaaparuunas KouTpoabnasi padora Ne2
pynkuus, Crenennas pyHkuns
YpaBHeHns 30 Llenoe ypaBHEHHE H €70 KOPHH IlonsTHe ypaBHEHHUA U KOPHA YPABHCHHS, KBAAPATHBIC YPAaBHECHHA, OuUKeaopamuble YpasHenus
Hepasencrsac | 31 Llenoe ypaBHEHHE H €70 KOPHH lpedemasnenite 0 pagHocUTbHOCMU YPAGHEHULL
oanoi 32 MuoxkecTro, noaMHoKecTBO. Oneparing Hajg ) ) e
nepemenoii N AR R T E S, H R, MHuoKecTBO, H1eMEHT MHOKECTBA, IOAMHOKecTBO. OnepalHu HaJl MHOKECTBAMH: 00beIMHEHNE,
[epeceyeHue, JONOTHEHHE,
(19 q) JIOTIONHEHHE
33 Llenoe ypaBHEHNE H €T0 KOPHH Penlenne THHEHHBIX ypaBHEHHMIl
34 JpobHele palnoHanbHEIe YpaBHEHHA Pemenue npocreiinnx ApodHO — AMHEHHEIX ypaBHEHHH
35 JpobHele palnoHanbHEIe YpaBHEHHA Pewenue 0poBno — payuoraibHbIX YPagHeHUtl
36 CaoiicTBa onepauuii HaJ MHOKECTBAMH: Cacticr i s : . i s
. .15’0140’1 Ba Onglpa.uuﬂ Haj Mno;»fcecmam\:l. nepemcil‘m_e.rihnoe, coqela'zre.-'ujuoe, pacnpedeumeubﬂqe,
. W Sy— BIIIO4CHHA. C[lOJ]bSOB‘?u-i-H& rpaHYECcKOe NPEACTABICHHA MHOKECTB /UIA ONMCAHHUA PEaIbHBIX [IPOLECCOB H
SBJICHUH, IPH PeLLEHHH 3a/1a4.
npecTaBIeHHe MHOKECTR
37 JpobHble pannoHaIbHBIE YPABHEHHS Memodel pewenus ypagrenuii: Memodsl PA6HOCURLHBIX nPeobpasosanuil
38 JpobHble paiHoHanbHEIC YPaBHEHUS Memodw pewenus ypasrenuil: Memoodbl paHOCUTbHBIX RPeobpPa306anuil
39 JpobHble paiHoHanbHEIC YPaBHEHUS Memodw! pewenus ypasrenuil: Memoo 3ameHvl RepemeHHol
40 CoyuaiiHblil OIBIT K cIy4ailHOe COOBITHE. Ilpumepsr cayuaiinoit usmenyusocTr. Cly4aiiHblil 9KCIEPUMEHT (OIBIT) H cay4aiiHoe cobbitre. BeposrHocTs
BepoartnocTs 1 wactora cobertus. Pons 1 qacTora, Ponk MalOBEPOATHRIX M NPAKTHYECKH JOCTOBEPHBIX COOBITHI B IPHPOJIE U B 00IIIECTRE.
MasIOBEPOATHBIX H MPAKTHYECKH JJOCTOBEPHBIX
coOnITHii B Ipupoie u B 0b1IecTBe
41 Pemienne HepaBeHCTB BTOPOIH cTeneHu ¢ ogHoil | Keadpamuoe HepageHemeo u e2o peuteniis, peleHie KeaopamHnblx HEPAgeHCNE.! UCHOIb30GAHUE CEOLICME U
nepeMeHHOH epachua keadpaniuunoll ghyrryun. 3anuce pewieniiss KeaopamHo20 HepaReHCINGa
42 PemteHne HepaBeHCTB BTOPOH CTENEHH ¢ OHOH | Pewenue keadpamHubix HEPAGEHCMA: UCHOIb306AHUE CGOUICME U epaduka KeadpamuuHoL (hyuxiyuu
repeMeHHOH
43 PelieHHe HepaBeHCTE METOJIOM HHTEPBANOB Pewenue yenvix Hepasencms Memodom UHMepsaios
44 Knaccudeckne MoJIenH TEOPHH BEPOATHOCTEH: Mo#eTa u MrpanbHas KOCTh B TEOPHH BEPOATHOCTEI.
MOHET4 U UrpabHasf KOCTh
45 Pernenne HepaBeHCTRE METO0M HHTEPBAJIOB Pewenue 0pobro — payuoHaIbblx HePaseHcne Memodom UHMEPEaios
46 Perenyie HepaBeHCTRE METO0M HHTEPBAIOB Pewienue k6adpamubix HepaseHcms: Memod HHMepaaios
47 Koutpoasuas padora Ne3. YpapHenus u Konrpoasnan padora Ne3
HEPABEHCTBA ¢ O/IHON NepeMeHHOMH
48 DnemenTapabie cobbitus. Crydaiinsie coObITHs | DleMeHTapHbIe COOBITHA cyuaiiHoro ombita. CirydaiiHele COOBITHAL.
YpaBHenns u 49 VpaBHeHHNE ¢ JBYMSI IEPEMEHHBIMH H €10 VpaBHeHHE ¢ IBYMs IepEMEHHBIMH, THHEHHOE YpaBHEHHE C JIBYMs IepeMEHHBIMH
HEPABEHCTBA ¢ rpaduk
ABYMA 50 YpaBHeHHUE ¢ JBYMSI IEPEMEHHBIMH H €10 lpamas kax epaguneckas unmepnpemayus IUHENHO20 YPAGHEHU ¢ 08YMSA NEPEMEHHLIMU
nepeMeHHbIMH rpadmk
(22 4) 51 I'paduueckuii cnocod pereHHs CucTeM ITonsTHE CHCTEMB] YPABHEHHH, pEIIGHHE CHCTEMBI YPaBHEHHH




YpaBHEHHH

52 brnaronpHATCTBYOMIHE 31€MEHTAPHBIC BeposaTHOCTH COOBITHIT.
cobprTuA. BepoaTtHOCTH cOOBITHI
53 ['patuueckuii cnocod pereHHs CHCTeM Memaodul pewienus cucmem TUHEHHbIX YPaGHEHUL ¢ 08YMA NepeMEHHbIMU. epadhutecKiii Menoo
YpaBHEHHIH
54 I'pacudecknii ciocob perneHHs cHCTeM Memoosl pewenua cucnmenm IUHEHHBIX YPABHEHUL ¢ 08VMA NEPEMEHHBIMIL epauieckuil Memoo
YpaBHEHHIH
35 Penienne cHcTEM YpaBHEHHH BTOPOii cTENEHH MeTo/pl pelieHHA CHCTEM JIHHEHHBIX YpaBHEHHUH C JIBYMsA NEPEMEHHBIMH: METO/1 NOICTAHOBKH
56 OMnBITEI ¢ PABHOBO3MOKHBIMH 3IIEMEHTAPHEIMH | OTBITEI ¢ PABHOBO3MOKHBIMHE 3JIEMEHTAPHBIMH COGBITHAMH. CnyuaiiHblii BeIGop. CBA3b MEKIY
coberruamu. Cnyuaiinetii Beibop MATIOBEPOATHEIMA H OPAKTHYECKH JOCTOBEPHBIMH COOBITHAMH B IPHPOJIE, ODIIECTBE H HAYKE.
57 Penienne cucteM ypaBHEHHH BTOPOi CTENEHH MeToipl pelieHns CHCTEM JTHHEHHBIX YPABHEHHUI ¢ IBYMs IEPEMEHHBIMHI: METO/I MOJICTAHOBKH
58 PerieHne cHCTEM YPaBHEHHI BTOPOH CTEMICHH Memaodst pewienust cicmem TUHENHbIX VPAGHEHUL ¢ 6YMA NEPEMEHHBIMU MEMOO CAONCCHUA
59 PemieHne 3a1a4 ¢ HOMOILIBIO cHCTEM ypaBHeHHH | OCHOBHBIC METOIBI PELICHHA 3a1a4: aarcbpandeckuii
BTOPOH CTENEeHH
60 IpakTuyeckas padora "OneITel ¢ OIIBITBI ¢ PABHOBO3MOMKHBIMH 3JIEMEHTAPHBIMHA COOBITHAMH,
PABHOBO3MOKHBIMH 3JICMEHTAPHBIMH
cobbITHAME"
61 Pemenne 3ajgav ¢ NOMOLIBH) CHCTEM ypaBHBHHFI AHaJ’[HB BO3MOMKHBIX CHTya].[}'{{‘:] B3aMMHOTO pacnono);{e}mﬂ Oﬁ'bel(TOB ]'IpH HX JBHACHHH. COOTHOL[IE!HHH
BTOpOﬁ CTENEHH Oﬁ'béMOB BBITIOMHACMEBIX paﬁoT l'[pH COBMeCTHOﬁ paﬁoTe
62 Hf}paBeHCTBa C ,‘IB)"MSI ]'[-eper:HHHMH q[/]CJ'IOBbIe HepaBeHCTBa, HepaBeHCTBO C ﬂBpf}MeHHOI‘:I. ﬂpQBepKa CﬂpaBe}]J’[HBDCTH HepaBEHCTB HpH 3aJaHHbBIX
3HAUCHHAX TePEMEHHBIX
63 HC[JEIBEHCTB& C ABYM3 NEPCMCHHBIMI Pemenne muHeHHBIX HCPaBCHCTB, CTPOIHE H HECTPOIrHE HEPABCHCTBA
64 IIporusononoxHoe codbiTEe IlporuBononoxHeie cOOBITHS.
65 Maremarnueckui kpect «Hepasenctsa ¢ aiBymsa | Penienne THHEHHBIX HEPABEHCTB
repeMeHHBIMHY
66 CHeTeMBI HEPaBEHCTB C JIBYMSI IEPEMEHHBIMH CHeTeMBI HEPABEHCTB C AIBYMS NIEPEMEHHBIMH, PELIEHHE CUCTEM HEPABEHCTB
67 CHcTeMBI HEPaBEHCTB C JIBYMsI IEpEMEHHBIMH CHCTEMBI HEPABEHCTB C [IBYMA NIEPEMEHHBIMH, H300paKEeHHE peLieH s CHCTEMBI HEPAaBEHCTH
68 Hunarpamma Ditnepa. O6benHHenHE U Huarpamma Diinepa. O0beIHHEHHE H IIepECEYEHHE COOBITHIL
nepeceveHne coOBITHH
69 CHcTeMBl HEpaBEHCTB C JIBYMsI IepeMeHHBIMU CHCTeMBI HEPABEHCTB C ABYMA NIEpeMEHHBIMH, H300paKeHHE pelleH s CHCTEMBI HEPaBEHCTB
70 KonTpoabuas padora Ned. YpapHeHHSA H KourpoabHas padota Ned
HEPABEHCTBA ¢ IBYMS NepeMeHHbIMH
Apundmernyec | 71 TTocneioBaTeIBHOCTH Yncnosas nociea0BaTeNbHOCTE, IPHMEPBI YHCIIOBBIX MOCIE10BaTENRHOCTEH
Kasi v 72 HecoemecTHbIe coORITHS, POpMYIa CIOKEHHA HecoBmecTHbIe coOBITHA. POpMYyJia CIOKECHHA BEPOATHOCTEN.
reoMeTpHHecKa BEpOATHOCTEH
s nporpeccHn 73 ITocneioBaTeIBHOCTH BeckoHeUYHBIE M0C/IE/I0BATENLHOCTH
(20 4) 74 Omnpepenenue apudMeTHUECKOH mnporpeccud | ApHMeTHUYecKas MPOrpeccHs U e CBoiCTRa
Dopmyna n-ro uneHa apupMeTHISCKOH
HpPOrPecCcUH
75 Onpepenenne apudmerHueckoil nporpeccun | Popmyaa obugeco uiena apumemuyeckoli npoepeccui
Dopmyna n-ro wieHa apupMeTHISCKOH
IPOTPECCHH
76 IMpaBuno ymuoxenus sepositnocteit. Yenosuas | Ycmosnas BepositHocTs. Ilpasuno ymuoxenns. HezaBucumele cobbiTus.

BEPOATHOCTD. Hesasucumeie coOpITHA




77 opmya CyMMBI /2 TIEPBBIX YJICHOB Dopmyna cyMmebl i HEPEBIX YACHOE APUPMEMUYECKOU npocpeccl
apudMeTHIECKOH IPOTPECCHH.
78 DopMyIa CYMMBI /2 TIEPBBIX YJICHOB ApudmeTHueckas mporpeccus 1 ee CBOHCTBa
apudMeTHIECKOH ITPOTPECCHH.
79 Pemenne 3ana4 ApujmMeTHHECKas Mporpeccus U ee cBoiicTBa
80 IpencraBnenne cny4alHOTO 3KCIEPHMEHTA B [1pencraBieHne SKCTICPHMEHTa B BHE JAepeBa. Pelenne 3a1au Ha HAX0KIEHHE BEPOATHOCTEH C TIOMOIIBIO
BHJIE iepeBa Aepera cay4aifHoro SKCrnepHMeHTa, auarpaMm Ditnepa.
81 Kourpoasnasa padora NeS, Apudpmernueckasi | Konrpoabnas padora NeS
nporpeccHsi
82 Omnpenenenue TeoMmeTpHueckol mporpeccHd. | I'eoMerputeckas nporpeccus
opmyna n-ro 4icHa reOMETPHYECKOH
nporpeccHH
83 DHPE,&SHEHHE FEOMGTpH‘{ECKOF} MporpeccHH. d)()p)l»tyﬂﬂ 061{{,620 yiena é?B(L'li(?.‘}'IquGC!\’O!;! npoepeccuu
(Dopmyna n-ro ujIeHa TeOMETPHYECKOH
nporpeccHH
34 KombuHaTopHOE npaBmiio YMHOKEHHS IIpagino ymuoxenus. Hezapucumere coOeITHsI.
85 DopmMyIa CYMMBI 4 TIEPBBIX YICHOB Doprmyna cyMmel i REPEBIX UICHOE 2e0MeMPUYecKol RPopeccil
TeOMETPHUECKOH MPOrpeccHH
86 DopmMya CYMMBI /2 IEPBBIX YIEHOB Dopmyna cymmel i REPEBIX YICHOE 2e0MeMPUYecKoll Rpozpecciil
FEeOMCTPHYCCKOH NPOrPecCcCHH
87 Dopmyna CyMMBI # TIEPBBIX 4YJICHOB ['eomerpudeckas nporpeccus
re0MeTPHUECKOH NporpeccHn
88 IMepectanosku. MakTopuan. IlepectanoBku 1 hakTOpHATL.
89 Pemenue 3ana4 ['eoMeTpHUdecKas IpoTpeccHs
50 Konrpoabsnas padora Ne6, l'eomerpuueckan | Konrpoabuas padora Ne6
HNPOrpeccHs
DeMeHThI 91 ITprmepbl KOMOHHATOPHBIX 3a/1a4 OcHOBHBIE METO/IbI PELIEHHS 3a1a4; Nepedop BapHAHTOB, HCIIOIL30BAHHE TAOIIHIL, CXEM, YepTeKeH, IPYrux
KOMOMHATOPHK CPEJICTB NPEJCTABIEHHS JaHHBIX NIPH PELIeHHH 3a/1a4
H H TEOPHH 92 Coueranus u yucio couetanuii. TpeyroabHHK Coueranus 1 uncno coyeranuii, Tpeyronbnuk [Mackans. Pemuenne 3agau ¢ nenonb30BanneM KOMOMHATOPHKH,
BEPOATHOCTEH IMTackans
(18 1) 93 ITpuMepbl KOMOMHATOPHBIX 3a1a4 ITpapuno yMHOMKEHHS
94 IlepecTanoBku ITepecraHoBKH
95 IlepecTanoBkH [TepectanoBKkH, (hakTOpHA YKHCIA
96 IpakTnueckas paboTa "Beruncienue Pemienne 3aa4 ¢ HCMOIB30BAHHEM KOMOHHATOPHKH.
BEPOATHOCTEH ¢ HCIIONB30BAHUEM
KOMOMHATOPHBIX (PYHKLIMH 3EKTPOHHBIX
Tabmun"
97 Pasmeunenust Pasmerenus
98 Pasmelnenust Pasmenenus
99 Coueranns Coueranus U unciio coderanuil. Popmylia Yncia coderanni
100 Il'eomerpudeckas BeposTHOCTh. Ciydalinbii I'eomerpudeckas BeposTHOCTE. Chydaiinblii BEIOOp TOYKH H3 (QUIypHI Ha TUIOCKOCTH, M3 OTpPE3Ka W M3 JIyrd
BBIDOP TOUKH M3 (PUTYPEI HA MIIOCKOCTH, M3 OKpPY#HOCTH.
OTpe3Ka, U3 JYTU OKPYKHOCTH
101 Coueranus CoueTanus U YHClIo coyeTanui. Popmynia Yucna coueTaHHH




102 Ilepectanorku. PasMernenus. Covetanus. Ilepectanopkn. Pasmemenus. Coueranus.
103 OTHOCHTENBHAA HACcTOTA ClIy4aiiHoro cobbitua | ChaydaiiHbIe ONBITEI (IKCIIEPUMEHTEI), AIEMEHTAPHbIE ciTy4aiiHble cOOBITHS (MCXO/bI), BEPOATHOCTH
3NEMEHTAPHBIX COOBITHI, COOBITHS B CIyYaHHBIX IKCTIEPUMEHTAX, BEPOATHOCTH CIYYAHHBIX COOBITHIA
104 HeneiTanne. Yenex u Heyaava. Cepus Hcenpiranue. Yenex v Heyaada. Cepus HCIBITAHUIN 10 MEPBOTO YCIEXa.
HCIIBITAHHI 10 MEPBOTO yCcnexa
105 BepoATHOCTE pABHOBO3MOMKHBIX COOBITHIH BaronpHATCTBYIOIIHE IeMEHTAPHEBIE COOBITHSA, OTIBITH C PABHOBO3MOMKHEBIMH 3JICMEHTAPHBIMH COOBITHAMH,
KJIACCHYECKHE BePOATHOCTHBIE OMbITEI C HCIOMB30BAHHEM MOHET, KyOHKOB, POTHBOMOIOKHEIC COOBITHS,
[PECTABICHHE O HE3ABHCHMBIX COOBITHSX B KH3HH, HCTHHHOCTB H I0KHOCTD BBICKA3bIBAHHSA
106 Pemenne 3anau BeposaTHOCTH 27IeMEHTAPHBIX COOBITHIH
107 KonTpoansnasa padora Ne7, DieMeHTHI Konrpoarnana padora Ne7
KOMOHHATOPHKH H TeOPHH BepOsiTHOCTe#
108 Henbiranns bepuymin. Bepoarnoeru cobertuii | Cepus ucneitanuii bepuyin. BepostHocTr coObITHH B cepun HenbITaHri Beprymn.
B cepuH ucneITanuii bepuynnm
IMoeTopenne 109 KpagpaTHblii TpexunaeH KsagpaTHslii TpexuneH
(28 4) 110 KpazgpaTnunad u creneHHas (yHKIHH Kpaaparutiaas u cTeneHHas (yHKUHH
111 YpaBHeHHA ¢ 0AHOH NepeMeHHOH Penlenne nHHEIHBIX ypaBHEHHIH, pellleHHE NPOCTeHIINX ApoOHO — TMHEIHBIX YPABHEHHUI, peutenue dpotHo —
PAYUOHATLHBIX YPAGHEHU
112 Ilpaktuieckas pabora "HMenetanus Bepaynnu" | Cepus ucnbitannii bepuynnu. BepositHoctu cobeituii B cepun uenertanuii beprynmm.
113 HepareHcTBa ¢ 0Ol nepeMeHHOI Peutenite yeablx HepageHcne MemodoM UHMEPLAIos
114 VpaBHeHHs! ¢ ABYMSA NEPEMEHHBIMH U HX MeToapl pelieHHs CHCTEM THHEHHBIX YPaBHCHUI ¢ ABYMA MEPEeMEHHBIMH: METO/ MOJACTAHOBKH, Menod
CHCTEMBI ciodiceniis, spaguneckuil memod
115 HepaseHcTBa ¢ 1ByMs MepeMeHHBIMH H HX CHeTeMEI HEPaBEHCTB C IByMA NepPEeMEHHBIMH, PelIeHHE CHCTEM HEPaBeHCTR
CHCTEMEI
116 MaTemaTuyeckoe 0XHAAHNHE H TUCHICPCHS CrnyuaiiHas BeIMYHHA W PACIIPEJENICHHE BeposTHOCTeH. MaremaTtudeckoe oxunanne u gucrepcud. [Ipumepsr
ciay4aiiHoil BenruuuHsL. [Ipumepst MaTEMaTHYECKOTO OXHJAHWA KaK TEOPETHYECKOTO CpeIHEero 3HaYeHHA BeNHYMHBL Maremarudyeckoe
MaTEMATHHECKOTO OMHAAHMI Kak OKMIIAHHE M IMCIIEPCHS CIYYaiHOH BEMMUMHDI «HHCJI0 YCIEX0B B CEPHMH MCHbITaHWit bepHyim».
TEOPETHYECKOTO CPeHEro 3HAUCHUS BEITHYHHEI
117 Apudmernueckas mporpeccus ApndmerHueckas nporpeccus
118 I'eomeTpuueckas Mmporpeccus I'eomeTpuyeckas nporpeccus
119 DneMeHTE KOMOHHATOPUKH H TEOPHH BeposaTHOCTH 3MeMEHTApHBIX COOBITHH, COOBITHS B CIy4aHHBIX KCIEPUMEHTAX, BEPOATHOCTH CIIyUailHbIX
BEPOATHOCTEH coberTHil
120 ITonatue o 3akone Oonpumx yncen. Mamepenne | Tlonatue o 3akoHe Oonbmux uncen. Hiamepenue BepoaTHOCTEl ¢ noMoLIBI0 4acTOT. Posk U 3HaueHne 3aKoHa
BEPOSTHOCTEH € TIOMOLIBIO YacTOT. 0ONBIINX YHCEN B IPHUPOJIE H 0DIIECTBE,
ITpuMeHeHue 3aKO0HA GONBIIMX YUCET
121 Hrorosas KOHTpoILHAsA padoTa Hroropasi KOHTpoJbHAS paboTa
122 Yucna U BRIMHCTEHH UncnoBble M OYKBEHHEBIE BRIPAKEHUS
123 Anrebpanueckue BRIPAKEHH Anrebpanyeckas Apods, geiicTBUS ¢ arebpantdecKuMu IpodsaMu
124 006001wenne, cucTeMATH3ALHS 3HAHUH. IpencraBnenne maHHBIX B BHAe Tabmui, auarpamu, rpadukos. 3amnonHeHue TabIHL, YTEHHE W MOCTPOCHHE
IIpencrapnenue nauubIx. OnucarensHas auarpamm (cTonOMKOBBIX (cTonO4arsix) H Kpyroeeix). Yrenne rpadukos peansHbix npoueccos. M3sneuenne
CraTMcTHRa MHQOPMALHMH U3 JUarpaMM H TadJIuLL, HCIOJIB30BAaHHe H HHTEpIpeTauns JaHubix, OnucaTelbHas CTaTHCTHKA:
cpenHee apHpMeTHYECKOE, MEAMaHa, pa3Max, HauOoyblee M HaHMEHbISEe 3HaueHHA Habopa YHCIOBBIX
JNaHHeIX. [Ipumepsl ciyyailHOH M3MEHYHBOCTH.
125 YpaBHEHMs H X CHCTEMBbI Pemenue npocTeinnx 1podHo — THHEHHBIX
126 Yucnosbie HEPABEHCTBA, KOOPIHHATHAS NpAMast | Peluenue yeablx HepasgeHcme Memodom UHMEPEaios




127

HQ[JEIBEHCTB& H HX CHCTCMBEI

CHCTEMBI HCPAaBCHCTB C ABYMA NCPCMCHHBIMH, DCHICHHC CHCTCM HCPABCHCTB

128

000bmenne, cHCTEMATH3ALNA 3HAHHIA.
BeposaTHOCTh crnydaiiHOro coObITHsI.

BE[’JGHTHOCTH coObITHIT. OMBITH C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHAMHE.

129

H;)OCTE!I:IIJ.IHB TCKCTOBBIC 3aa"H: IIPONOPIHA

IlpuMeHeHue PONOPIHI IPH PelIeHNH 3a/1a4

130

H;)OCTE!I:IIJ.IHB TCKCTOBBIC 3a/a"H: IPOLCHTEI

Pemenue 3agay Ha MNPOUEHTHI B TOIIH

131

Pacyetsl o opmynam

BrlpaxeHue ¢ IepeMeHHOH, NOJCTAHOBKA BRIPAXKEHHH BMECTO MEPEMEHHOMH

132

O0obmenne, cuCTEMATH3AIMA 3HAHHIA.
DneMeHTH KOMOWHATOPHKH

IlepecranoBku u (akropuan. CodueraHHsa u 9Hcno coderaHuil. Tpeyronaeuuk [lackama. Pemenue 3amad ¢
HCIO/IB30BAHHEM KOMOHHATOPHKH.

133

I'padmku GyHrunii

DYHKINH, I1eKaPTORL KOOPIAMHATE HA MIIOCKOCTH, (POPMHPOBAHNUE PEICTABIEHHUI 0 METANIPEIMETHOM
IMOHATHH «KOOPIHHATHI»

134

CBoii urpa «AHanus quarpamm, tadiui,
rpaHKOBY

Tabnuunoe W rpaduyeckoe NpeacTaBieHue JaHHBIX, H3BIeUeHHe HHhopMalui 13 TabiuLl, AHarpaMM 1
rpaduKoB

135

CrarHCTHKA, BEPOATHOCTH

MHOKeCTRO, OTHOIICHHE NPHHALISHKHOCTH, BKIOYEHHS, PABEHCTRA, CNoc00b! 3a1aHus MHOKECTB,
ciayyaiiHas U3MEHYMBOCTh, M3MEHYHBOCTE IIPH M3MEPEHHIX

136

MateMaTHyeckast BHKTO pHHA.

HpHMCHeHPlE.‘ npoﬂopunﬁ IPH PpeIICHMH 3a/1a4. Pemenue 3a1a4 Ha INPOLEHTLI M 011

4. KoHTpo/ibHO-H3MePHTE/IbHbIC MATEPHAJIbI ¢ YKA3aHHEM KPHTEPHEB OLEHKH 3HAHMIi, YMeHHIi, HABLIKOB 00Y4aKMMXCs IPHMEHHTE/IbHO K
pPa3InIHBIM GopMaM KOHTPOJIS U OLeHKH 3HAHNH H YMeHHi

7 Knacc
CraproBas paboTta
Bapuanr 1
Yacrs A
Ne
3a/aHH 3ananue BapuaHThI OTBETOB
g
Al Paznoxenue uncna 84 Ha MpocTeie MHOKHUTEM HMEET BHJIL: a)4-3.7; 6)2:3-7; B) 2-2-3.7 r) 3-28
A2 7 a)2.7; 0) 2,875; B) 2,78 r) 0,875.
Tpencrarsre uncno 2 g B BUJIE JeCATHYHOH ApobH.
A3 ) BT e )185 6)2 ; 37 )19
eMy paBHa cymma yucen —— U —— 7 (OTBET [10JyYHTE B BUAE HECOKPATHMOH ApodH). i = B) —— T o
15 20 300 7 60 60
Ad Pemnre ypasnenue: 3,8x - 5.6 = 6,6x - 8,4. a) 1; 0) -1; B) 5; r) -5.
AS. Briapcaute: 19 — (— 37). a)l8g; 0) -18; B) -56; 1) 56.
Ab. Haiigure npoussenenue: 0,8 u -0,3. a) 0,24, 0) 2.4, B) -2,4; r) -0,24.
AT. Okpyrimre 10 fecateix  0,2498: a) 0,3; 6) 0,25: B) 0.2; r) 0,24,
AR. Haiigure nenssecTnpii wien nponopuri 0,75 :1,5=5:x. a) 1; 6)0,1; B) 2,5; r) 10.
A9, 3
PacrofioikHTe yHcia B nopsjke go3pacranus: 0; 0,1399; — 45; 0,141. a) — 4?; 0,141; 0,1399; 0
3
0) —4?; 0; 0,1399; 0,141.




B) 0,141; 0,1399; 0; 4=
3
r) 0,1399; 0,141; 0; —4;;
AlO0.
HaiinuTe pasHocts yncen Siu 31. a) 2ﬁ; 6) 2i; B) lﬁ; r) lﬁ :
12 10 60 60 60 60
Yacts B
Bl. Haiinurte 3Ha4deHue Beipakenns: -8xy +4y—4x — 3y +2x + 8xynpu x = -4.4, y=10,3.
B2. A, B, C, D — BepuiMHEI NIPAMOYTOIBHHKA.
a) noctpoiite Touku A(-5; 0); B(3; 0); C(3; -2).
0) noctpoiite Touky D 1 HalijiuTe €€ KOOpPJAHHATEI,
B) moctpoiite K — touky nepecedenns otpeskoB AC u BD 1 Haiigure ee KOOpAHHATEL.
Yacre C
Cl. B kuure 480 cTpannu. Yuenuk npountan B cyoboty 25% Beeil KHUTH, a B BOcKpeceHbe — emié 95% ot octapmuxcs ctpaHull. CKOJIBKO CTPaHHIl eMY OCTAlIOCh IPOYUTATS B
MOHE/ICTbHHK, YTOObI 3aKOHYHTh BCIO KHUTY?
CrapTtoBas paborta
Bapuanr 2
Yacrs A
No
) 3ananue BapHaHTEl 0TBETOB
3a71aHuS
Al. Paznoxenune yncna 350 HAa IpOCTBIE MHOXKHTETH HMEET BH: a)2-5-5-7; 6) 35-10; B) 2-5.-7-7 r) 70e5
A2, IlpescraBbre B BHJIE HECOKPATUMON 00bIKHOBEHHOH apobu 0,028 8 7 28
ooy N ey | e T)
100 250 1000 25
A Yem BHA Pa3HOCTh uncen —il ? (oTBeT HaiiTe B BHJE HECOKPATHMOI ou) i & I 2
eMy pa pasHoc ce 6" 20 OTBRET JIaHTE Jle HECOKPaTUMOH p0o0 d)60 )120 5 B) 7 r) 60
Ad. Pemmnre ypaguenne: 7.2x + 54 =-3 6x - 54. i) 6) -1; B) 3; r)-3
AS. Beruunciure: - 24 — 35, a) -59; 0) 59; B) 11; r)-11.
A6. Haiigure wactroe: - 0,8 u - 0,5. a) 0,16; 0) 1,6; B) -1,6; r) -0,16.
AT, Oxpyriure 10 coteix  2,3349. a) 2,33; 0) 2,3; B) 2,34; r) 2,335.
AR. Haiigute nenssectHsiii wien nponopuun 6 :x =36 : 0,12, a) 2; 6) 10; 8) 0,2; r) 180.
A9. 2
Pacrnionosxure yncna B nopsake sospacranus: 0,1; — ] ? . | 0,099. a)0; 0,099; 0,1; -1 ?
6 —1=: 0; 0,1;  0,099.
7
2
B) —l;; 0; 0,099; 0L




2
r)0,1; 0,099; 0; )
A10.
Haiinute pa3HoCTE YHCen 4in lE ; a) 3L; 0) Zﬂ; B) 3L L r) ZL .
21 42 42 42 42
Yacre B
BI. Haiigute 3Havenue BolpakeHus: -3b—3c+3bc+2b+4c—3bc  nmpub=26, c=-3.7
B2. A, B, C, D — BepHlIuHbBI MPAMOYTOJIBHHKA.
a) mocrpoitte Touku A(-1; 1); B(5; 1); C(5; -3).
6) moctpoiite Touky D 1 HallmuTe ee KOOPAMHATHI;
B) noctpoiite K — touky nepecedenns orpesko AC n BD u Haiigure e KOOpIAMHATEL
Yacres C
Cl | Ha cxnag npusesnn 640t osorueit. 75% orowmeii coctasisin kaprodens, a 20 % ocratka - Kanmycra. CKOIBKO TOHH KaIyCThl IPUBE3IH HA CKian?

Bpems BeinmonHenus — 30 MUHYT.
Kpurepuu olieHHBaHHS CTAPTOBOI PadoThI

e B sagauusax ¢ Al no A10 nmerorcs 4 BapuaHTa OTBETA, U3 KOTOPBIX TOMLKO OJJMH BEPHBIH. Ydanumcs HeoOX0IHMO BRIOpaTh HOMep BepHOro oTBeTa. Kambid

BEPHBIH OTBET olleHHBaeTcs B |1 Sas.
e Bsaganuax Bl i B2 Hy:KHO 3amicaTh TOJILKO BEPHbIH OTBET, PellicHHE M0Ka3bIBaTh HE Hano. BepHblii oTBeT olieHHBaeTCA B 2 Oaa.

e Bajganuu Cl1 HYJKHO 3allMcaTh I0JIHOC pelicHue. BepHoe pelicHue oLicHUBaeTc B 3 oaia.

Pesynomamst cmapmoegoii pabomst OYeHUBAIOMCA KOIUHECMBEHHO 6 8itoe Yo 8bINOAHEHUS paOOMbL U (PUKCUPVIOMCA yuumenem 8 OHegHurax yuawuxcsa. Hmoau cmapmogoil
pabomvl He AUAION HA ONPedeeHIUe UMO2OEbIX OMMEMOK 3a MPUMECTPbL U 3a y4eOHbII 200.




Kourpoabsnas padora Ne 1. Beipamenns. [Ipeodpasopanns BbIpamKeHH.

1 Bapunant

5
1. Haiimure snauenue Beipaskenus: 6x — 8y, npu X = E, Y=

8

2. CpagHuTe 3Ha4eHHs BeIpaxeHuid: — 0,8x — 1 n 0,8x — 1, mpu x = 6.

3. YipocTure BeIpaxeHHE:
a)2x—=3y—11x+8y; 6)52a+1)-3; ¢) ldx—(x—-1)+(2x+06).

4. ¥Ynpocture BbIpajKeHHe M HalAUTE €ro 3HaYCHHE:

2
—425a—1,5)+55a—-8, mpu A = —6.

5. M3 1Ryx TOpOJ0OB, paccTOSIHHE MKy KOTOPLIMH Sk, 0JJHOBpEMEHHO
HABCTpedy ApYr APYTY BhleXalld Jerkoroil aBTOMOOUIIb U TPY30BHK, U
BCTpeTHNHCh uepes ty. CkopocTk nerkoeoro aetomobuns Vin/u. Haiinure
CKOpocTh Ipy30BHKa. OTBETETE Ha BOMpoc 3a1a4u, ecin S = 200, 1= 2, V' = 60.
6. Packpoiite ckobku: 3x — (5x — (3x — 1)).

KontTpoannas padora Ne 1. Beipaskenus. [Ipeodpasosanns BhipameHHii.
11 Bapuanrt
]

1. Haiigute 3navenne Bpipakenns: 16a + 2y, npu d = g,y ey

6

2. CpapHuTe 3HaueHHs Belpaxenuii: 2 + 03a n 2 — 0,34, npua =—9,

3. YupocTure BhIpaxKeHHe:
a)Sa+Te—2a—8s, 6)3(4x+2)-5. 6)20b—(b—-3)+(3b-10).

4. YnpocTuTe BEIPAKEHHE H HAHIUTE Er0 3HAYCHHE:

2
—6(0,5x—-1,5)-4,5x— 8, npu X = E

5. W3 1ByX TOPOIOB OHOBPEMEHHO HABCTPEUY APV JPYTY BEIEXAIH aBTOMOOHIIL
M MOTOLIMKJI, H BCTPETHITHCE uepe3 ty. Halinure paccTosiHie M1y ropoamH,
€CJTH CKOPOCTB ABTOMODHIIS V kM/4, @ CKOPOCTh MOTOLHKNA Varm/y, OTBeTETe
Ha BoOTIpoC 3ajaun, eciu ¢ = 3, V| = 80, V= 060.

6. Packpoiite ckobru: 2p — (3p — (2p — ¢)).

Konrpoasnas padora Ne2 Ypasuenue ¢ 0Hoii nepemennoi
1 Bapuaur
1. Pemure ypagHeHHs:

1
a) Ex =12:6)6x-102=0; &)5x-45=3x+2,5;
2) 2x — (6x — 5) =45.

2. Tans B IWIKOMY CHa¥aIa €ACT HA aBTodyce, a motom naér nemkom. Bes nopora
y Heé sanumaet 26;uy. VInét oHa Ha 6 MUH NONBIIE, YEM efeT Ha apTolyce.
CKonbKO MUHYT OHA eetr Ha aBrodyce?

3. B aByx capasx Cia0kKeHO ¢eHO, NpHYEM B TIEPBOM capae ceHa B 3paza bosiblie,
gem BO BTopoM. [locne Toro kak w3 nepsoro capas yeesnu 20m cena, a Bo
BTOpOii mpueesnu 10m, B 00oux capasx ceHa ctano noposHy. CKONbKO BCero
TOHH ceHa OBLII0 B IBYX capasX MepBOHAYAIBHO?

4. Pemure ypasuenue: 7x — (x + 3) = 3(2x — 1).

Kounrpoasnas padora Ne2 VpaBHenue ¢ 01HOi epeMennoi
1l Bapuaur
1. Pemuute ypaRHEeHHS:

1
a) gx =18:6) 7x +11,9=0; 6)6x—08=23x+2.2;
2)5x—-(Ix+7)=0.

2. Yacte nyru B 600xMm TypHCT NpoeTen Ha CaMoNETe, 4 HacTh MPOEeXal Ha
aprobyce. Ha camonére on npoaenan nyTs, B 9 pa3 bonsimii, yem Ha apTo-6yce. Cronpko
KHJIOMETPOB TYpPUCT Iipoexal Ha aprobyce?

3. Ha ognom yuactke Ob110 B 5 pas 60MbIIE CAKCHICE CMOPOIHHLI, YEeM Ha ApY-
rou. Ilocme Toro Kax ¢ nepeoro ydacTka yeesnu 50 cakeHies, a Ha BTOPOi
nocagumu emé 90, Ha 060UX YHACTKAaX CAYKEHIIEB CTANO MOpoBHY. CKOMBKO
BCETO CAXKCHIICB CMOPOIMHEI OBLIO HA ABYX YHACTKAX NICPBOHAYATIBHO?

4. Pemure ypapHenue: 6x — (2x — 5) =2(2x + 4).

Kourpoasnas padora Ne 3 @yHKUNH
1 Bapuanr

1. ®yukuma 3anana Gopmynoii y = 6x + 19. Onpenenure:
) 3navenue y, ecnu x = 0,5; @) 3HaYEHHE X, TIPU KOTOpOM ¥ = 1;
6) npoxoaut nu rpaduk Gyaxumu gepes rouky A(—2;7).
2. a) Nocrpoiire rpadpuk Ppyuxumn y = 2x — 4;
6) YKa)xuTE € M0MOLIbIO rpaduKa, YeMy paBHO 3HAYeHHe Y npu x = 1,5;
3. B oaoii 1 1ol 5ke cucTeMe KoopiHHAT nocTpoiite rpaduky GyHKimii:

KourpoasHasa padora Ne 3 @yHkUHH
Il Bapuanrt

1. ®ynkmua 3agana popmynoi y = 4x — 30. OnpenenuTe:
@) 3HAYEHHE v, ecTTH X =— 2,5; 0) 3HaUEHHE X, IPH KOTOPOM ¥ = — 6;
¢) npoxoaut Jiu rpaduk dyukiun uyepes Touxy B(7;- 3).
2. a) lNocrpoiite rpadguix Gpyukipn y = — 3x + 3;
0) yKaXHUTE ¢ NOMOWILIO TpaduKa, pH KAKOM 3HAYCHHH X, 3HAYEHHE V¥ paBHO 6;
3. B ojiHoii 1 TOI 3Ke cHcTeMe KoopauHat noctpoiite rpagukn dyHKimii:




a)y=-2x; 6)y=3.

4, Haligute KOOPAWHATBI TOYKH MepecedeHus rpadukos (yHKIHIA;
y=47x-37 uy=-13x+23;

5. 3anaiite opmynoil nuneitnyio GyHKIHIO, rpaduK KOTOpoil NapanieneH
npamMoii y = 3x — 7 U NPOXOIHT Hepe3 HAYAIO KOOPJHHAT.

a)y=05x; 6)y=-4.

4. HalinnTe KOOpAMHATHL TOYKANEPECeYeHHA rPaHKOB ()yHKLHI:

y=—38x+ 15 uy=-21x- 36;

5. 3apmaiite popmynoii nuHelinyto QpyHKUHIO, Tpa) UK KOTOPOI napannencH
npsaMoit y = — 5x + 8 1 MpoXoguT Hepes HAYAT0 KOOPAHHAT.

Kontpoabnas padora Ne 4 Ctenens ¢ HaTypanbHBIM NOKa3aTeleM
1 Bapuant

1. Haitinute 3HavyeHue Belpaxkenus 1 — 5x° npu x = —4.
2. Bumonuute neicteus: a) )+ y'’: )y 3" &) U,:}s; 2) (2"
3. ¥npocTute BhIpaxKeHHe:
a) -2ae’- 3a* 6*; 6)(-2a°6").
4. Toctpoiite rpaduk dyuximn y = x°. C nomomnsio rpaduka GyHKImM onpenennre
3HayeHHe y npH x = 1,5; x=—1.,5.
25" 45

-
!

5. Beiuucnure:

4
2 1
6. YIIPOCTHTE BBIP@KEHHE: @) 2§x2y8 : [— IExy3 ] ) B it e

Konrpoasnas padora Ne 4 Crenens ¢ HATYPaJdbLHBIM NOKA3ATEIeM
1l Bapuant

1

Haitzure 3nauenue Bpipaxkenus — 9p’ npu p =— 5 .

s 3 4

2. Beinonuure aecTBUs: @) ¢ - (.’22,’ a) cl® cf'; 6) (c )6; z) (31:')5.
3. YIpocTHTE BRIpaKEHHE:

5. 2 4, B L
a)—4xy" 3xy; 6) Bxy).

s 2

4. Tocrpoiire rpadux GyHkupd y =x°. C nomMouipio rpaduka GyHKIHN onpeae-
JMTE, IPU KAKHUX 3HAYCHUAX X 3HAUYEHHE ) paBHO 4.

30527

2
5. Beiuucnure: 31

2
3 : 1 5
6. YIIpocTHTE BhIpakeHHe: @) 3; Xyt [— 2 gxsy ] W (e

Kounrtposbnaas padora Ne 5. [Ipousse/ieHue 0JHOWIEHA HA MHOTOY/IeH.

| Bapuaut

1. Bemonuute pefictus: a) (3a —4ax +2) —(1la— 14 ax);  6)3y°(° +1).
2. BuiHecuTe oOuHi MHOMKHTENE 33 cKoOKkn: a) 10ab — 15h°; o) 184° + 64°.

3. Pemmnre ypasHeHue: 9x — 6(x — 1) = 5(x + 2).

4. Tlaccasupckuil moesq 3a 4y NpouIEn TAKOE ke pacCTOAHKUE, KaKoe TOBAPHBIH
3a 6. Hafiure cKOpoCTh NMaccakUpeKoro Moe3Ia, i U3BECTHO, YTO CKOPOCTh
TOBapHOro Ha 20xw/4 MenblLe,

Ix—1 I 5—x

6 3 9

6. Ynpocrure Beipaxkenne: 2a(a + b—c¢) —2b(a—b—c¢) + 2c(a - b + ©).

5. Pemre ypaBHeHue:

KonrposbHas padora Ne 5. [IpousBeeHse 0 JHOUIEHA HA MHOTOYIEH.
Il Bapuaunr

1. Beinounure aeiictsus: a) (2a” —3a +1)— (74° - Sa); ) 3x - (4f —Xx).

2. Boiecure 001IMH MHOKHTEND 33 CKOOKH: a) 2xy — 3x}=3; &) 8b* + 2b°,

3. Pemute ypasuenue: 7— 4(3x — 1) = 5(1 — 2x).

4. B 1péx miecteix knaccax 91 yuenuk. B 6“ na 2 yuennka MeHbue,

ueM B 6°, aB 6% Ha 3 yueHuka Gonbine, ueM B 6°. CKOJBKO YUanIuxcs B KakaoM knacce?

x—-1 5-x 3x
= 477
2 4

6. Yrpocrture BeipaxeHne: 3x (x +y +¢) -3y (x —y—¢)—3clx +y—c).

5. Pemnte ypasHeHue:




Kontponsnan padora Ne 6 [IponsgeieHHe MHOT0YIeHOB
1 Bapuant

|. Bemonnute ymHokenne: a) (¢ +2) (¢ —3); 6)(2a—1)(3a +4);
8) (5x—2y) (4x —y); 2)(a—2) (a*-3a+6).
2. Paznoxkure Ha muoxkurtenu: a) a(a + 3) — 2(a + 3); 6) ax — ay + 5x — Sy.
3. Vipocrute Beipasenne: — 0,1x (2x* + 6) (5 — 4x7).
4, IpencrapbTe MHOTOUNICH B BHAE NPOU3IBEICHUS:
a)x" —xy—4x+4y, 6)ab—ac—bx+cx+c—b.
5. M3 npsiMoyroisHOro mHucTa (haHepbl BHIPE3aH KBAAPATHYIO IUTACTHHY, IS
9ero ¢ OAHOH CTOPOHBI THCTA (haHEePh! OTPE3AIH MOI0CY MIHPHHOM 2cM, a ¢
ZIpyToii, cocendeit, 3cm. Hailiute cTopoHy MONYYHBIIETOCH KBAApaTa, eciu
W3BECTHO, UTO r0 MIONAxh Ha 51y’ MeHBIIe IO H IPAMOYTONEHHKA.

KonTpoiabsHas padora Ne 6 IIpousseienne MHOT04/1eHOB
11 Bapuanrt

1. Beimonnure ymaoxkenue: @) (a—2) (a —3); o) (Sx+4)y(2x— 1)
&) (3p+2¢) (2p +4c); 2) (b-2) (b* +2b-13).
2. Paznomxure Ha muoxutenu: a) x(x —v) +alx —y);  6)2a —2b+ ca— ch.
3. Vapocrute Bripaxenne: 0,5x (4x* — 1) (5x° + 2).
4. [IpencrapbTe MHOTOUTIEH B BHIE NPOH3BEICHHUS:
a)2a—ac—2c+c 6)bx+by—x—y-ax—ay.
5. Bacceiin numeer npsaMoyronbHyto hopmy. OnHa H3 ero cTopoH Ha 6. Gonblie
apyroii. OH oKpyKEH TOPOXKKOI, mHpuHa KoTopoii 0,5m. Hafimute ctopoHst
Oacceiina, eciM MIOMIAAL OKPYKAIOIICH €ro JOPOKKH 15442,

KonrpoanHast padora Ne 7. @opMyJibl COKPAIIEHHOT0 YMHOKeHHS
1 Bapuaurt

1. ITpeoOpasyiiTe B MHOTOUNEH: @) ()7 — 4]3; 6) (7x + a)z;
&) (5¢— 1) (5c¢+ 1), 2)(3a + 26) (3a— 26).

2. Ynpocrute Boipaskenne: (a@ — 9)° — (81 + 2a).

3. Pa3noxkute Ha MHOKHATEIH: a) x° — 49; ) 25x> — 10xy +17°.
4, Peumre ypapHeHue: (2 — x)2 —x(x+ 1,5)=4,

5. Beimonuure aelicTeH:

a) (F = 2a) 2a +1%); 6) 3 +x)% 8) (2 +m) (2 - m).

6. Pasnoxure Ha MHOKHUTEIH:

a) 4xy* =94, 6) 2547 —(a+3); &) 2Tm’ +n’.

KontpoabHas padora Ne 7. @opmyabl COKPALIEHHOT0 YMHOAKEHH
1l Bapnaunt

1. TTpeobpa3yiite B MHOTOWIEH: a) (3a + 4)%6) 2x— b):
6)(b+3)(b—3), 2)(5v—2x)(5y+ 2x).

2. ¥YnpocTute Beipaxenue: (¢ + b) (¢ —b) — (5¢ = b).

3. Pa3noxkuTe Ha MHOKHTEIH: a) 25 — a’; 6) ¢ +4bc + 4b°,
4. Pemnre ypaenenue: 12 — (4 — ¥ =x3~x);

5. Beimonaure neiicTeuA;

a) 3x+y") Bx =) 6) (@ —6a);  6)(a—x)" (a+x).

6. PaznoxkuTe Ha MHOKHTEIIH:

1
@ 100a" = b6 98 ~(r- 1 064"

Konrpoasnan pabdora Ne 8. [IpeobpazoBanue ueibixX BeIpameHHi
1 Bapnanrt

1. YnpocTute BEIpameHHeE:

a)(x=3)(x-7)-2x (3x-5); 6)4dala—2)—(a— 4}2; &) 2(m + l)1 —4m.
2. Pasnokure Ha MHOKHTeIH: @) X — 9x;  6) —5a° — 10ab — 5b°.

3. Vnpocrute Boipaskenue: (' —2y)° —° (v + 3)(y — 3) + 20(2y°+ 5).

4. Paznoxkure na Muoskurenn: a)l6x’ —81; &) x*—x—y* —y.

5. JIokaskuTe, UTO BBHIPaKeHHE X~ — 4x + 9 MpH TOGBIX 3HAYSHHAX X TIPHHUMAET
NOJIOAHTEILHBIE SHAYCHHS.

Kourpouasnas padora Ne 8, [IpeodpazoBanne uebix BhIpaKeHHH
Il Bapnant

1. ¥npocture BhIpakeHue:

a)2x(x—3)-3x(x+5); ) a+D@-D+@-37: & 3@p+5° -3~
2. Paznomure Ha MHOKHTEIM: @) ¢ —16c;  6) 3a* - 6ab + 3b.

3. Vpocture Buipaskenue: (3a —a’)’ —a (a—2) (a +2) + 2a(7 + 3a°).

4. Pasznoxwure Ha muoxkurenu: a)8la* —1; 6)y —x" —6x-9.

5. JIOKaKUTE, YTO BRIPAKEHHE — a’ + 4a — 9 moxker IPHHUMATE JIHIUE OTPHIIA-
TEeNbHBIE 3HAYCHHS.




Kontponsnas padora Ne 9 CHeTeMBbl JIMHeHHBIX YpaBHeHH i

1 Bapuanrt
4x+y=3
1. Pemmre cuctemy ypaBHEHHIA:
6x-2y=1

2. baHk mpoaan npeanpuHUMaTento r-Hy Pazuny 8 obmuranuii mo 2000 py6 u
mo 3000py6. Cronbko obauTAINit KaXI0TO HOMHHANA KyIWI r-H Pa3uH,
eciH 3a Bee obnuraiHy OblI0 3amadeHo 19000py6?

2(3x+2y)+9=4x+21
2x+10=3—(6x+5y)

4. Ipamas y =kx + b npoxoaut uepes Touku A(3;8) u B(— 4;1). Hanmmnre ypaBHeHue 3T0ii
NpAMOii,

3. Pemmute cucteMy ypaBHEHHIA:

KonTpoanHas padora Ne 9 Cucrembl AnHeliHbIX YpasHenniill Bapuanrt

3x—-y=17
2x+3y =1
2. Benocurieauer exan 24 1o IeCHO#H gopore | 1y 1o mocce, Beero o npoexai 40xm.
4 . ; , G
CKOpoCTh ero 1o mocce Obiaa Ha 4xum/y Domblle, 4eM CKOPOCTD I10 JIECHOH 10
pore. C Kakoii CKOPOCTBIO BEJIOCHIIEAUCT €XAlT TI0 HIOCCE U ¢ KAKOH 110 IECHOH
nopore?

|. Pemure cucteMy ypaBHEHHIA:

2@x—y)—522x—3y
5—(x—2y)=4y+16

4. INpsimas y =kx + b npoxoaur yepes Touku A(5;0) u B(— 2;21). Hanmmnre ypaBHeHue 3T0ii
NPSAMOIA,

3. Pemute cucTeEMY ypaBHEHHIA:

Ixr—2y=17 Sr—y=11
5. BrisicHUTE, HMEET JIU pellleHHe CHCTeMa: 5. BBISICHUTE, HMEET JIU PElIeHHE CHCTEMA:
ox—-4y=1 —10x+2y=-22
HToropas KOHTpoJibHaA padora. | Bapuant Hrorosaa konTpoannas padora. Il Bapuaunt

1. Ynpocrure Beipaxenue: (a + 6)° — 2a(3 — 2a).

Sx-2y=11

2. Pemnre cucreMy ypaBHEHHIA:

qx-y=4
3. a) loctpoiire rpadux Gyuxuun y = 2x — 2.
6) Onpenenure npoxoaut Jin rpaduk dyukiuu yepes Touky A(— 10; — 20).
4, Pasnoxute Ha MuOKuTeH: a) 2a°h° — 2a°h* + 64°b; 6) x* - 3x -3y -\,
5. M3 nynkra A BHE3 110 peke oTnpasuica mwiot. Yepes 1y HaBeTpedy emy u3
nyukTa B, naxoasiierocs B 30xm ot A, BbIlIA MOTOPHAA JI0JIKa, KOTOpas
BCTPETHIACK C TUIOTOM 4epes3 2y mocie cBoero Bbixoga. Halimure cobetennyio
CKOPOCTD JIOKH, CCAN CKOPOCTh TeHEHHs PeKH 2rm/u.

1. Vpocrure Buipaxkenue: (x — 2)° — (x — 1) (x + 2).

Ix+5y=12

x—=2y=7
3. a) lNocTtpoiite rpadux dyukmmn y = —-2x + 2.
6) Onpenenure npoxoaut nu rpaduk Gynkumu yepes Touxy A(10; — 18).

3 2 2 2
4. Pasnoxkute Ha MHOKHTENH: @) 3x°y" + 3x)' — 60", 6) 2a + a* — b - 2b.
5. M3 nocéinka Ha CTAHLIMIO, PACCTOSHHE MEIKITY KOTOPBIMHU 3214, BBICXAIT BEI1O-
cuneanct. Yepes 0,5y HaBcTpedy €My €O CTAHLIHH BBIEXal MOTOLHKIHCT H
BeTpeTi Benocuneauceta yepes 0,54 mocne csoero Boiesaa. M3sectro, uto
CKOPOCTh MOTOIMKIHCTA HA 28KkM/u BONbIIE CKOPOCTH BEIIOCHIIEIHCTA.
Haiinure ckopocTh Kamx/1oro u3 Hux.

2. Pemute cHCTEMY YPaBHCHHI:

8 knacc

Cmapmoseas padoma
1 BapuanT

1. Vmpocture 15(2a+1)—3

w 3 2
2. Beinecure obuuii Mmuoxutens 3a ckodku 18a” +9a

2 BapHaHT
l. Yopoctute 13(4x+2)—35

. 4 3
2 Boinecure obumii Muoxkurens 3a ckobku 8a- +4a




@) 4
4% . 410

4. YnpocTuTe BhIpaxeHnue (x — 7y — 5x(—10 — 2x)

3. ¥YnpocTHTe BRIpaKeHHe:

5. Hoctpotite rpadux dpyHxmmn y =7—2x

x—6y=17,
5x+6y=13.

6. Peunte cucremy ypaBHeHRi {

23 . 2]4
3.¥YnpocTHTe BRIpaXKeHHE: (22)74.2?
4. Ynpoctute Bripaskenue (¢ — 3)°— Sc(—10 — 2¢)
5. [MocTpoiite rpaduk dyHKIMH ¥ =5 — 3x

4x~Ty=-12,
—4x+3y=12.

6. Pemute cucTEMY ypaBHEHHit {

KonTtponsuas padota Nel

Bapuaum 1
1. HaitnuTe nonycTuMble 3HaYeHUs TIEPeMEHHOH B BHIPaXEHHH

16 3.7
2. Cokparute 1poGb aTb}.
8a’b” 3
3. YnpocTuTe BbipaXeHue x—t—f-yf
xy+3y
= c?-2c-4
et +2c
2

4. BoinonHuTe ReHCTBHA:

c+2

5. Haliaure 3HaYeHHe BREpAXEHHS —anpua=02 b=4

x*—4x+4

6. [loctpotite rpaduk dyHkuMM y = 5
=X

x-2

g B
x4l

Bapuanm 2
1. Haiinure nonyctuMble 3HaUYeHUs TIEPEMEHHOMN B BbIPAXKEHMH

4,8
2. Cokpature apobn —5%{}.

2

+ Xy
2xy+y2'
a*-2a+6

T & _3a
?

3. YnpocTTe BhIpaXeHue

= a
4. BbinonHuTe geiicTBui: 3
G

b—anpuazﬁ,ﬁ,b:l

5. Haiiaure 3HauyeHue BuIpaXKeHUs

X —6x+9

6. TlocTpoiite Tpachnk PyHKUMH y = 3
- X

x+3

4
x=1




KonTtponbhas padbora Ne2

Bapuanm 1
1. Haiinute nonycTuMblie 3HAYEHUS TEPEMEHHON BbIPAXEHUS
a-3
2
a +6a
pauMoHa/lIbHad Apobb paBHa HYJIO.
6y - 3x
x’ -4y’

M OMNpPEACINTE, NPU KaKOM 3HAYCHUM NMEPEMEHHOW JaHHas

2. Cokpatute apodb M HalauTe ee 3HA4YeHHUE TpH

x=02uy=04.

. a 12a + 8
3. BoinonHuTe aeHcTBHA: | 2 + e ;
a+l) 3a" +3a
2a+ 3b
4. U3BecTHO, 4TO L= 3. Haiinure 3HaueHUe npobu a—.
b 3a+2b
2n° +3n+5
5. Tlpu Kakux Le/bIX 3HAYEHHUSAX /1 BblpaXeHue A = ———
n

Takxke Oyner uenbiM yucioM? Haiinure 3to yucio.

x-3
————. IIpn Kakux 3Ha-
x°=3x

YEHHUSIX apryMeHTa 3HayeHusi GYHKUMH OTpHLATE/TbHbI?

6. Mocrpoiite rpadpuk dyHkuum y =

Bapuanm 2

1. Haiinute AOMyCTUMBIE 3HAYeHHS NMEPEMEHHON BbIPAXEHHS
4+a

a’ —3a
paLMoHaNbHas ApoOb paBHA HYJIO.
8y +4x
x? —4y*

2a ).4a2—a

M OMpeneauTe, MpM KakoM 3Ha4YeHHUM MepeMeHHOH maHHas
2. CokpatuTte npobb W HaiaMTe e¢ 3HaYeHue [pu
x=0,3ny=-0,35.

3. BeinonHuTte neicTBUs: [

2a -1 " 6a-3°

4. U3BecTHO, uTO 2 2. Haiinute 3navyeHue apobu m.
b Ja+4b
3n° -2n+3
5. Ilpu KakMx UebIX 3HAYEHUAX 17 BbipaXeHHe A = ————=
n

Takxe Oyner 1enasiM yuciaoM? Haaure sto yucio.

6. IMocrtpoiite rpaduk GyHKUMH y = _J:i
X"+ 2x

YEHUAX aprYMEHTAa 3HaYCHHUA (DYHKUMU MMOJOXKMTEAbHbI?

. Ipn kakux 3Ha-




KouTtposneHast pabota Ne3

Bapuanm 1 K—3(§ 5, 6) Bapuanm 2 K—3(§ 5, 6)

® 1. Briuucaure: e 1. Beruncnure:

a) 0,5V0,04+ 1V144;  6) 2/1 =-1;  B) (20,5 a) -;-\,’196+1,5v0,36; 6) 1,5-7 j’g; B) (2V1,5)2
® 2. Haiijure 3HAaYeHHE BLIPAXKEHU: ® 2. Hailiaure sHaueHue BLIPAYNKeHUA:
a) V0,25-64;  6) \56-V14; ) :—g. r) V34. 29, a) 0,36-25; 6) \V8-V/18; =) % r) V2452,

\

@ 3. Pemure ypasHeHue: e 3. Pemunte ypaBHeHue:
a) x2=0,49; 6) x2=10, a) x2=0,64; 6) x?=17.
4. Yupocrure BhIpaKeHue: 4. YopocTuTe BBIpaXKeHHeE:

a) x*V9x?, rge x>0;  6) —5b? E‘%’ rae b<0. a) y*\4y?, rge y=0; 6) Ta‘q(-i-%, rae a<0.

5. ¥Yxaure nBe mocnepoBaTesbHbIE AeCATHYHBIE APOGH 5. Vkaxure aBe nocjienoBATeNbHbIE AeCATHYHBIE Npobu
C OAHMM 3HAKOM IOCJe 3alATON, MeXKAY KOTODBIMH 3aKJIO- C OZHMM BHAKOM IOCJe 3aNATON, MEXJY KOTOPLIMYU 3aKIiO-

HoN
qeHo 4ucao V17. yeHo yncyao \V38.
6. IIpu xakux sHAYEHHAX MEPeMEHHOH a WMeeT CMBICI 6. TIpu KaKkuX 3HAYEHHMIX MePeMEeHHO# X HMeeT CMLIC/

BhIPaXKeHHe \_8 3 ? BBIpakeHHe
A




KonTtponbnas padota Ned

Bapuant 1 Bapuanr 2
1)
YupoeTuTe BHIPANEHHS:
a) 42 +50 - V18 ; a) TV3 V48 +27;
6) V3 (23 + V12); 6) V2(V8 +442);
» (V6-2)' » (V3+5)"
) (VB -2)(VB +3). ) (Y6 + 8) (/6 - ¥8).
(2
CpapruTe 3HAYEHHA BEIPAKEHMIL:
3T w445, 2V6 u 442
(3]
Corparwre npotu:
a) 3-43 o 545
2J3 ’ 5’

BapuanT 1 Bapuanr 2
4b-2 95-3
6) —/——. 6 .
N ) 3%+

OcBoGogurech OT 3HAKA KOPHA
B 3HamMeHaTexe Jpobmu:

2
ﬁ; a)

0)

P

Peunte ypaBHeHHe, NPEIBAPHTEIBHO
VIPOCTHB ero NpaBylo Y4acTs:

xzzJJ1_0—3-JJ1—O+3. x”:JJl—'F+4:JJﬁ—4.

KounTtponsuas paborta Nes
Bapmnanr 1

1) Pemure ypapuenue:

a) 2x° + 7x - 9=0: B) 100x”— 16 =0;
6)3x*=18x; r)x’ - 16x+63=0.

2) Iepumetp npaMoyrosbHUKa paseH 20 cM. HaiiiuTe ero cTOpOHbI, €CITH H3BECTHO, YTO TUIOMIAIb IPAMOYTOTLHIKA PaBHa 24 cM”°,
3) B ypasrennu x° + px — 18 = 0 oauu 3 ero xopeii pasen —9. Haiiaure npyroii kopens n Kodpuiment p.

Bapuant 2

1) Pemnte ypaBHeHME:

a) 3x° + 13x - 10 =0; B) 16x° = 49;
6)2x*-3x=0; r)x°—2x-35=0.

2) Ilepumetp npamoyroasHuka pased 30 cm. HaiiauTe ero cTopoHbl, €CIH U3BECTHO, HTO IJI0MAAL MPAMOYIOABHUKA PaBHa 56 cM”,
oy 2 L i s
3) Onnn m3 kopHei ypauenus X~ + 11x + q = 0 pasen —7. Haiinure apyroii KopeHs 1 ¢cBOOOIHBIH HIEH (.




KonTtponbnas padota Neo

Bapuanm 1 K—6(§ 9)

e 1. Peminte ypaBHeHHUe:

_12-x, 6 5 _
- E 6} x__z + x 3.

x%-9
2. U3 nyskTa A B nyHKT B BeJOCHIELHCT NpoeXas Mo of4-
Hoif gopore aauHo# 27 KM, a oOpaTHO BO3BpaIllajICs IIO APY-
roit gopore, Koropas 6nina ropoue mepBoif Ha 7 kM. XoTa
Ha o0paTHOM OYTH BeJIOCHIeIHCT YMEHBIINJ CKOPOCTHL Ha
3 KM/4, OH BCe 2Ke Ha OOpDATHBIX NyTh 3aTPATHI BPEMEHH
Ha 10 mMuH MeHblIe, yeM Ha nyTh u3 A B B. C kakoif cko-
POCTBIO exaJs BeJocumeauct ua A B B?

Bapuanm 2 K—6(§ 9)

e 1. Pemute ypaBHeHUe:
2

x*-16 x°-16 x-5
2. Karep npouien 12 KM OpPOTHB TeYeHHUS PeKH U 5 KM
no tedeHuio., Ilpum 3ToM oH BaTpaTUJ CTOJIBKO BpEMEHH,
CKOJIbKO eMy norpe6oBanock O6wi, ecau 661 OH men 18 kM mo
osepy. KaxoBa co6cTBeHHas CKOpPOCTh Karepa, €CiaHu H3BecT-
HO, YTO CKOPOCTh T€YEHHUHA PEeKHU paBHa 3 KM/4?

a)

+§=20
X

KounTponenas pabora Ne7
Bapmuanr 1
1. lokaxuTte HepaBeHCTBA:

a)2(4x— 1) +x<3(3x+2) &) (y- Dyt >y -2

2. 3nasg, uto 8 <x < 101 2 < y < 4, OLEHUTE 3HAUCHHUA BLIDAKEHUN: a) X+y,

[EePUMETP TPEYTOJILHHKA.

a) —4\/§

4. IMone3ysce Tem, uto 1,7 </ 3 < 1,8, olleHHTe 3Ha4YeHHA BBIPAXKEHNH:

5. Kakue nensle 3Ha9eHH MOXKET NMPHHAMaTE y, ecnik 0,125 < —< 0,25

X
6)x -y, B)XY, ﬂ;

3. Cropomna paBHOCTOPOHHErO TpeyrojsHuKa pashia a cm. M3secrno, yro 1,1 <a < 1,2, Ouenure

Bapuanr 2
1. JlokaskuTe HepaBeHCTRA:
2)3(2x-5)- x<5(x+1) 6)(y-2)(y+2)>y -5
2.3nag,uro 4 < x<6u 1 <y<2, olleHHTE 3HAYCHHS BRIPDAKECHHIT: a) X+,
X
—-Y, B)Xy, T)~
Vs )y.)y
3. [Tepumetp kBagpara paeex P cm. M3BectHo, uTo
4.4 <P < 4,8. OueHnuTe CTOPOHY KBajapaTa.

4. Ionw3ysicek Tem, uro 2,2 <\X§ < 2,3, OlIGHUTE 3HAYEHUS BBIPAKEHHUH!
a)3vV3  6)5-2V3

5. Kakue neneie 3HaYeHHA MOKET NPHHUMaTE ¥, ecnu 0,25 < =< 0,5
y

6) 2v/3+1

0) x

KonTponbHas pabora Ne§
Bapmnanr 1
1. Pemnre HepaBencTaa:
a. 1+ 4x<17 0)2x—-1z4x+1
2. Pemnte cuCTEMY HEPABEHCTB!

B) 4(x+1)—5x<3

J—x<5,
4x -2 <6.
3. Peumure nsoiinoe nepasencrso: - 10 <8x -2 < 14,
4. [lpu KaKuX 3HAYCHHAX ¥ HMECT CMBICH BRIPAKEHHE o/ 2y — 4

5. Inuna npsamoyroasHuka 4 M. Kakoi jpoipkHa ObITh €10 IMHPHHA, Y4TOOLI IEPUMETD
NpAMOYroibHHKA ObUT MeHbIIE 20 ¢Mm?

KouTposnbnas padoTa Ne§
Bapuant 2
1. Pemnre nepaBencTea;
a. 6x-7>35
6. x+3<3x—-5
B. S(x—1)+6=6x
2. Peite cucreMy HepaBeHCTB:
2x+10<6,
T-x=1,
3. Pemre nsoiiHoe HepaBencTBo: -2 <5x+3 < 3.
4. [lpu KakuX 3HAYEHHAX Y HMEECT CMBICI BBIPAKECHHE 9 —3y

5. lupuna npamoyronbunka 3 ¢M, Kakoi pomkna ObITh €ro JuiMHa, 4T00b1
NEepUMETpP NpsiMOyronbHHKa Obt donbine 30 cm?

KonTponbHast pabota Ne9

Kounrponbsnas pabora Ne9




Bapuant 1

1. Bomucaute: a) 337 6)5° 5" B) (27)°

2. YupocTuTe BHIpakKeHHA: a) (@) «a'* 6) 0,5ab”+4a” b’

3. Ilpeacraeere uncno B cTaHAapTHOM BHae: a) 210 000 000 6) 0,00016

4. TpeoBpasyiite B 1pobs seipakenns: a) ( 3a7b")! «9a”b  6) (dxy’)'*100xy’

5. Cxopocts ceera paesa 3+ 10° km/c. Kakoii myTs npoiizer ceer 3a 1,4 » 107 ¢?

Bapuanr 2

1. Boruncanre: a) 27 27 6)47: 4 B) (77%)"

2. Vipoctute Beipakenns: a) (a™*)” «a”'" 6) 6a> b -;- a’b’

3. llpencraspre yncno B crangapraom suje: a) 480 000 ©) 0,000025

4. Tlpeobpasyiite B 1po0s Beipakenus: a) (4ab™ )' «16ab” &) (2x7 y")'e
80x’y"

5. Ckopocth caeta pasna 3¢ 10° kv/c. 3a CKOIBKO BpEMeH# CBET Mpoiiier
paccrosue 1,5 « 107 knm ?

Hrorosas koutponsHas pabora no anredpe 8 kiacc BAPHAHT 1
252 +x—1 0

x2—1
2. Pemnre HepaBeHceTBo: 2(5x+3) — 1 >7x - 2
3. Ympoctute BepaxeHue: (4 - V2 + 448

1. PemnTe ypaBHeHHE:

-31.25-3
4. TlpejcTaBbTe CTENEHD B BHJIE TIPOU3BEACHHS L ( 0,2 a b )

5. JIpe MAMIMHUCTKH TOKHE] OBITH HaneuaTaTh mo 60 crpanun Kaxnas. Bropas MammuucTka
reyaTana 3a 1 yac ua 2 CTpaHuiel MEHBIIE, TO3TOMY 3aKoHuIa padory Ha 1 u nozxke. CKONABKO

CTpaHHII B HacC rcvaTalia nepeas MAalIMHUCTKA?

Hrorosas kourpossHas paborta no anrebpe 8 knacc BAPHAHT 2
2x%—5x—3 0

x2—9
2. Pemnre nepasenctso: 4(2x+3) -3 <6x -7
3. ¥npocTute BelpaxkeHHe: ( V3+2)2 - 2412

|. Pemre ypasHeHHE:

) 4 -34-2
4. IlpencraBbTe CTENEHD B BU/E TIPOH3BEICHNMA . (0,5 Xy )

5. Paboumii 1 y4eHHK TOIDKHBI H3r0TOBHTE 1o 40 aetancit. Pabouwit BeITyCKAam 3a
1 yac Ha 3 geranu GonbIe, YeM YUCHHK, TIOITOMY BECH 3aKa3 OH BBIOJIHHI HA 3
g panbie. CKOMBKO IeTaneil B 9ac BBIMYCKAN yHCHHK?

9 knace

Cmapmosan paboma

BAPHAHT 1

1. Pemnre ypaBHeHHE: 253+ x - 1=0

2. Pemmre HepaBeHCTBO: 2(5x+3) — 2 =7x — 2
3. Yupocture Boipaxkenue: (4 - V2’ + 448

; 312,73
4. TlpeacraBbTe cTencHs B Bue npoussencuns. ( 2 a~ b’)

5. Jlge MamMHUCTKH JOGKHBI ObUIH HanedaraTs no 60 crpanuil Kaxaas. Bropas MaliMHHCTRA rievaTana 3a 1 yac
Ha 2 CTpaHWIBl MEHbIIE, 0ITOMY 3aKoH4YHIa padoTy Ha 1 9 nmozsxe. CKOJIBKO CTPaHMIL B Yac redaralia rnepsas MalHHACTKa?

BAPHAHT 2
1. Pemmre ypasnenue: 2X° —5x—-3=0
2. Pemnte HepaBeHeTBO: 4(2x43) -3 <6x -7

3. Yrpoctute BRpakenne: ( V3+2) - 2412

i 4 .32
4, TlpexacTaBbTe CTENEHb B BHE Mpom3BeaeHnsa. (S Xy~ )

5. PaBoumii 1 yueHUK MOMKHEI M3roTOBHUTSE 10 40 netaneii. Pabounit Bermyckan 2a | vac Ha 3 meranu QoJblie, YeM yYeHHK, TOITOMY BECh 3aKa3 OH BRIMOMHMI HA 3 4 panbuie. CKoNbKO aertaneit

B HaC BBIMYCKAl y‘iEHHK?




Kounrtponshas padora Nel

Bapuanum 1 K—1 (§ 1, 2)

e1. Hana dyarmua f(x)=17x - 51. IIpn kakux sHadeHHU-
ax aprymenta f(x)=0, f(x) <0, f(x) > 0? fdsnaerca au ara
dYHKIUA BospacTawinell uiau yosisaroigeit?

*2, Pasino)KHTe HA MHOMKUTEJIU KBAJPATHBIH TPeXuJieH:
a) x2 - 1l4x + 45; 6) 3y*+ Ty - 6.
3p2+p-2

4-9p?

4. O6aactes onpeaenenusa ¢yHxnun g (puc. 17) — oTpesok

[-2; 6]. Haliaute Hyan byHKHUY, TPOMEXKYTKH BO3PACTAHHSA
1 yOpiBaHWA, 00/1aCTh SHAYEHUH (PYHKIUH,

*3. Cokparure apobn

| ./ L
| L o v
— Pt N
T 2 01 s 8at5l6—
= wiNEN NN
T | |
| A H EREEN
, N IR
r 3T
b L] A 5
Puc. 17

5. Cymma monoXuTeiabHbBIX 4duces a U b pasHa 50. IIpm
KaKMX 3HAYEeHHMAX a H b ux npousBegeHue OGymer HaAubOIb-
mum?

Bapuanm 2 K—1 (§1,2)

*1. Hana dyaxuus g(x)=-13x + 65. [Ipu Kakux sHaye-
HuAX aprymenTa g(x) =0, g(x) <0, g(x) > 0? Asnaerca iau
arta GYHKUIMA BO3pacTaloileil nam yb6eiBaomiei?

*2. Pasnoxure Ha MHOMUTEIH KBAaJAPATHBLIH TpexuJeH:
a) x2-10x + 21; 6) 5y + 9y - 2.

4c?2 +Te -2
*3. Corparute 06 ——— —.
P AP 1-16¢?

4. Ob6nacte onpegenesnsa Gyaxuuu f (puc. 18) — orpesok
[-5; 4]. HaiiauTe HyIM QYHKIHH, TPOMEXYTKH BO3pacTaHUA
1 yObIBaHus, 00gacTh 3HAYEHUH (DYHKIMH.

Puc. 18

5., CymMMa MOJOMHTENLHBIX uHces ¢ U d pasHa 70. Ilpu
KaKWMX 3HAUYeHHMAX ¢ U d HMX OpoH3BeleHHe OyaeT HaubOJIb-

mum?




Kontponsnas padora Ne2

Bapuanm 1

K—2 (§3,4)

+1. Ilocrpoitte rpadur dymxuuu y = x - 6x + 5. Hadigu-
T€ ¢ MOMOWBIO rpadmKa:

a) sHayeHWe y npw x = 0,5;

0) sHAYeHHA X, NPH KOTOPHIX y = -1;

B) HYJH (DYHKIIHM; NPOMEKYTKH, B KOTOPLIX ¥ > 0 u B Ko-

TOpEIX Y < 03

r) NpoMemRyTOK, HA KOTOpoM (VHKIMA BOIPACTAET.

*2, HaliguTe HaMMeHblIee 3HAYeHHe QYHKIMH
y=x*-8x+ 7.

3. Haitgure obsacThk sHayeHui dyHrumun y = x% - 6x - 13,
rae x € [-2; T].

4, He BHINONHAA TMOCTDOEHHA, ONpefeJHTe, IepeceKarwTcs
au napabona y = zxz u npamas y = 5x — 16. Ecmu Touky me-

pecevyeHHA CYIMIECTRYIOT, TO HAHIHATEe MX KOOPAMHATHI.

—=
5. Haiigurte 3HaueHHe BHIPAMMEHHSA 31f—3g- +12v7§.

Bapuanm 2 K—2 (§3, 4)
«1. IMocrpoiite rpadpur dyaruun y = x? — 8x + 13. Haii-
AWRTe ¢ IOMOINBIO TPadWKa:
a) sHavenme y npH x = 1,5;
6) sHaueHMs x, IPH KOTOPHIX Y = 2;
B) Hy/MH (QYHKINH; ODOMEXYTKH, B KOTODHX ¥ > 0 H B KO-
Topeix ¥ < 0
r) ODpoOMeKyTOK, B KOTOPOM (QyHKUIMA yObiBaeT.

*2, Haiignre
=-x* + 6x - 4.

Hanbonnmee sHAYeHHe hyHKIHE

3. Haiinure ofnacte sHavenuidl dynxumu y=x?-4x -7,
rae x € [-1; 5].

4. He anmn{m NOCTPOEHU A, ONpPEeJeNHTe, MepecekanTea
nu mapaGosa y = gx‘* u npaMad Yy = 20 - 3x. Ecau Touku me-

pecedeHHd CYIeCTBYIOT, TO HAHIWTE MM KOODAMHATEHL.

5. Haliaure 3HadeEHe BeIpaKeHHA -'*Jdé—? +8 %,[51'16'

KonTponbhas padora Ne3
Bapuanm 1

*1. Pemure ypaBHeHHE:

a) x*-81x =0;
x2+1 x+1

0~~~ ~F

*2. Pemnrte 6uKBagpaTHOe ypaBHeHHe x* — 19x% + 48 = 0.

K—3 (§ 9)

Bapuanum 2 K—3 (§5)

*1l. Pemute ypaBHeHue:
a) x® - 64x =0;

x2-4 6-x
o) gy

3.

a® -2a? - 9a + 18 *2, Pemnre GuxBazpaTHOe ypaBHeHHe x* — 20x2 + 64 = 0.
*3. Ilpn Kakux a 3HadYeHue Apodu 5 paBHO i I b3 — 5b2 — 4b + 20
a® -4 *3. Ilpu rkakux b smayenme Zpobu = paBHO
HYI10? b* - 25
"HyJa©?
4. PemuTte ypaBHeHHe:
4. PemniuTe ypaBHeHHe:
a) s fmd 8 10y  y-5 3
— ; -— y-
2 2 2 = :
4y*+y 16y2-1 4y-1 a) 9y2~4+3y+2 2.3,
6) (x2+3x+1)(x2+3x-9)=1T71. 6) (x2+ 5x + 6) (x2 + 5x + 4) = 840.
5. Hafigure KOOpAMHATHI TOUEK MepeceveHHs rpapuKos 5. Hafiaure KOODAMHATHEI TOYEK NEPECEYEHHA TIpaduKoB
byaxnUit y = xx_z ny=x*-3x+1. byHRIMA y = xfa Hy= 3;; 4.




Kounrponbhas padora Ne4

Bapuaum I K—5 (§ 7, 8)

*1. Pemnte cucreMy ypaBHeHHH

x=-2y=1,
xy +y =12

*2. OgHa M3 CTOPOH NpPAMOYTOAbHHKA HA 7T cM Goabmre
Apyroi, a ero gmaroHans paeHa 13 cm. Hailpure cropoHs!
NpPAMOYTOMbHHKA.

3. He BuINOAHAA MOCTPOEHHA, HAKRAWTE KOOPAMHATHI TO-
yeK TepeceueHHs OKpPY:XHOCTH X!+ =5 ® npamoi
x+3y="T.

4, HMz00pasure HA KOODAMHATHOH IIIOCKOCTH MHOMECTBO
pellleHRIl CHCTEMBI HEPABEHCTB

x®+y?<9,
v-x<1.
1.1.1
5. Pempre cucTeMy ypaBHeHM#d i x y 67
S5x-y=9

Bapuanm 2 K—5 (§7, 8)

*1. PemuTe cHcTeMy ypasHeHH
3x +y =10,
x2-y=8.
+2. IlepuMerp OpAMOYroNbLHHKA paBeH 14 cm, a ero jaua-
rosans pasaa 5 cM. Haiiure cTOPOHBI NPAMOYIOJBHHKA.

3. He BHINONHAA NOCTPOEHHA, HAWOUTEe KOODAHHATHI TO-
uer mepeceuenusa mapabonm y = x% — 14 u npamoit x + y = 6.

4, HaofpasuTe HA KOODAHHATHOH ILIOCKOCTH MHOMECTEO
pelesdi CHCTeMBl HEpDABEHCTB

x% 4+ y? <186,
xty=-2.

5. PemmnTe cHCTEMY VPaBHEHWH {

Koutponbhas paborta Ne5
Bapuanum 1 E—6 (§9)

*1. Haiigure Tpuanartsiit yies apudMeTHueckoill nporpec-
CHE (a,), ecnn a, = —25 u d = 4.

*2. HaiipuTe cyMMY NepBBHIX NATHAJUATH 4JIEHOB apudme-
THYeCKO# mporpeccum (a,), ecan a, =2 u a, = 5.

*3. fAsnaerca nu aucnao -6 wneHoM apudMeTnuecKoi mpo-
rpecenu (c,), B koropoit ¢, = 30 u ¢, = 217

4. Haiigwre cyMMy nepsniX ABAALATH WISHOE MOCHEIOBA-
TeILHOCTH, 3afanHOi Qopmysoit b, = 2n + 1.

5. HalizuTe cyMMYy BCeX HATYDAJbHBIX YHCEN, KPATHBIX
4 ¥ He npepnlmawmx 150

Bapuanm 2 K—6 (5§9)

+1. Haiizure copokopoii unes apu@merwueckofi mporpec-
cuu (a,), ecnd a, =38 u d =-3.

*2. Haiignre cymMMy mepBRIX ABAANATH UIEHOEB apudmern-
uecKoi nporpeccuw (a,), ecam a, =1 u a, = 6.

*3. Asasnerca au uHcae 39 WieHOM apHpMeTHYeCKOH Npo-
rpeccru (c,), B xotopoit ¢, = -6 u ¢, = 67

4. Haiinure cyMMy NepBriX TPHAIATH UIEHOB NMOCAEHOBA-
TeNBHOCTH, SafanHoi dopmymnoit b, = 3n ~ 1.

5. Haiigure cyMmMy BCeX HATYDANbHBIX WHCE], KPATHBIX 3
¥ He npesslmarmux 80,

Kountponbnas pabora Neb
Bapuanm I K—7 (§10)

*1. Haiigure cegpmoil 4ieH reOMeTPHYECKOH IpOrpeccHu
(b,), ecn b, = 1500 u ¢ =-0,1.

+2. Iocnenoearenssocts (b)) — reoMerpuyeckas mporpec-
cus, B XoTopoi b, = 18 u q=J§. Haiignre b,.

*3. HaliguTe cyMMy IepBEIX IIECTH HJIEHOB reoMeTpHue-
croli nporpeccun (b,), B Kotopo#i b, =8 n ¢g= %

4. MssecTHnI JBA uJeHA IEeOMeTPMYECKOH Tporpeccmu:
by =2 m by = 200. Hafizure ee nepswiil uies.

5. CyMma NepBEIX YeTHIPEX UJEeHOB reoMeTDHYECKO# Ipo-
rpeccuy paeHa 45, 3HaMeHaTeNnn NporpeccuH pasen 2. Haiiau-
Te CyMMYy MepPBHIX BOCBMH YJIeHOB 3To0if mporpeccuu.

Bapuanm 2 KE—T7 (§ 10)

*1. Haiinmre BOCBMON uieH reoMeTpUdYecKod NporpeccHn
(b,), ecnm b, = 0,0027 u g =-10.

*2. INocnegoBaTenbHocTs (b,) — reoMeTpuYecKad Hporpec-
CHi, B KoTOpoit by =40 mg= J—E Haiipure by.

*3. HaiinuTe cyMMy DepBBRIX IIECTH HUJIEHOE TEOMETpHYe-
croit nporpeceuu (b)), B xoropoit b, =81 u ¢ = 3.

4. HMzpecrHE! JABA 4lIeHA TIeOMETPHYECKOH I[IPOTPeCCHM:
b, =0,5 u b, = 0,005. Haiignre ee NepBHil 4leH.

5. CyMMa mepBbIX TpexX UJeHOB NeOMeTpPHUYeCKOil mporpec-
cuu pasHa 26, sHameHatesp nporpeccuan pasen 3. Haiigure
CYMMY HEepPBEIX NIECTH WICHOB 3TOH NMPOTPECCHH.




KonrponbHas pabora Ne7

K—8 (§ 11, 12)

*1, CKONLKAME crocofaMu MOTYT DAMECTHTBCH 5 weso-
BeK B canone asrobGyca Ha maTtm csofomHbx Mecrax?

*2, CHOJBLKO TDEXIHAYHLIX YHCEJ, B KOTODHIX HET OJHHAa-
koBbix nudp, MoxHO coctaBuTh M3 mudp 1, 2, 5, T, 97

*3. IoGeguTenio KOHKYpCa KHMIOM0G0B paspelnaeTcd BEHI-
fpare gBe KHurn U3 10 pasnmuunpix KHUr., CKOMBKHMMH CITOCO-
faMM OH MOMKET OCYIIECTBHTH JTOT BEIDOP?

*4, B amuke HaxogaTcs mapsl ¢ HoMmepamu 1, 2, 3, ...,
25. Hayran BeIHHMAaIOT OguHE wap. Kakosa BepoaTHOCTE TOrO,
4TO HOMED aTOro wmapa 6yJer MpoCTHM YHCAOM?

5. U3 8 mMansunukoB u 5 AeBOYeK HANO BBIJEIWUTE JJIA pa-
G0THl HA TMPHIIKOJABHOM YHACTKEe 8 MaJBYMKOE H 2 JeBouex.
CKONBKHMH cHOOCOGAMM 3TO MOMHO CHeNaTh?

6. Ha uernlpex Kaprouxax Hanumcansl nuepst 1, 3, 5, 7.
KapTouke MepeBepHYIHN W [IepeMemiani. JaTem Hayraja rociue-
MOBATEILHO MOMOMKHAN HTH KAPTOYKH B PAJ ONHY 3a APYToi H
oTkpelin. KaKoBa BepOATHOCTE TOTO, YTO B Pe3yALTATE MOJY-
unred uucaoe, Gonsmee 70007

Bapuanm 1

K—8 (§11, 12)

*1. CKOMBKO IIECTHIHAMHLIX YHCEN MOMKHO COCTABHTE H3
uudp 1, 2, 3, 5, 7, 9 Ges nosropesHsa TudpP?

*2. Ha 8 ywammuxca ®iacca, yCIENIHO BHICTYNHBIIMX HA
WOKOJBHON oaMMOHaze, Hafo BufpaTh TPOMX AJA Y4aCTHA
B ropoacko#l onumnuage. CKOIbKEMHA cOocoBaMy MOXMCHO clie-
nats aror BeIGOp?

*3. Ha 15 TypucTOoBR Haj0 BHIOPATE JEXKYDHONO H €ro Io-
momurKa. CronbkuMH cnocobaMy 3TO MOMKHO cpenaTh?

*4, M3 30 xEMr, cTOAWEX HA HOIKe, 5 yueOHHKOB, & OC-
TanbHBIE XYAOMEeCTBeHHBle npoussenendsa. Hayraa OGepyr
¢ TMOJNKH ONHYy KHHTy. KakoBa BeposTHOCTH TOrO, WTO OHA HE
oKameres yuebHEKOM?

5. Ma 9 xmmr m 6 xypHanoB Hago BeOpats 2 KHHIH H
xypHata. CKOABKUMH CIoco0aME MOJKHO CAENATh 2ToT BEIGOp?

6. Ha maTH KapToYKax HANHCAHBI OYKBBEI ¢0%, ¢y», ¢Ks,
«H», ¢C+, KapTouku nepesepHyNH H IepeMemIanu. 3aTeMm
HAyraj NOCAeNOBATE/ILHO MOJOMHIM 5TH KAPTOUYKH B Daj
oZHY 3a APYTofl u oTKpslnn. KaxkoBa BepOATHOCTE TOTO, YTO
B pe3yJbTaTe MOJYYHTCH CNOBO «KOHYC» HJIH 4CYKHO»?

Bapuanm 2

Hrorosas KouTposibHas paboTa

Bapuanm 1 K—9 (urorosan)

- - X+
*1. ¥opocTuTe BhIpaskeHHEe ol S8 b ]: — y_
¥ xy
x?+2y=-2,
2. PemuTe CHCTEMY YpaBHeHWH {x gk

+3. Pemure HepaseHCTBO 3 + x < 8x — (3x + T).
ad. (ad )2
*4, ¥npocTuTe BRIDAXKEHHE S
@
x?-5x+6<0,
2x-5<0.

6. Ilocrpoiite rpadux dyarmun y = x° — 4. Veamure, 0pu
KAKHX JHAYEHHAX X (YHKOHA OPHHAMAET NOJOHHTEThHENS
3HAYeHHA.

5. PemmuTe cuHcTeMy HepaABeHCTE {

Bapuaenm 2 K—9 (mTorosas)

)

Peiwnure nepasencreo 6x — 8 2 10x - (4 - x).
(x—4)2 u xﬂ
x1

a+tc

c

y:+2x=2,
x+y=1

a+c
+
a

a
+1, VnpocTure BEIpAXMEHHEe i {

*2, Pemmnre cucremy ypaBHeHHIt {

+3.

*4, VnpocTHTEe BEIpAKeHHe

x?=-6x+850,
3x-820.
6. IMocrpoiite rpadur dysxkmun y = -x? + 1. Viamwure,

npu KAKHX 3HAYEHMAX ¥ QYHKUMA OPHHUMAET OTPHIATENb-
HEIE 3HAYEHHA,

5. PemuTe cHCTeMY HEDABEHCTB {

Kpurepuu oneHHBaHHSA KOHTPOJIbHBIX padoT:
OtMeTKa «5» CTABUTCSA, €CITH:
- pabota BeInonHena noHocTso -100 %

- B JIOTHYCCKHX PacCyKJICHHAX H o0ocHOBaHHHN PCLICHHA HET l'IpOGCJ'IOB H OITHOOK,

OtmeTKa «4» cTaBUTCH, €CITH:
- pabota BeITIoNHEHA B 00BEME 80-99%
- IPH penieHn 000CHOBAHMS 111ar0B HEJIOCTATOYHbI

- jonyiieHa 1 ommbka uiaM 2-3 HeJoueTa B BHIK/IAIKAX, PHCYHKAX, YepTexax, rpadukax.

OTMeTKa «3» CTABUTCH, €CIH:



- pabota BeITIONHEHA B 00BEME 51-79%

- pelieHue npeacTasieHo 0e3 00ocHOBaHHA

- JIONYILIEHBI IBe OLIKOKH win Dojiee 2-3 HEZO0UYETOB B BhIKIA/IKAX.

OTtmMmeTKa «2» CTABUTCA, €ClIH

- paboTa BeINIONIHEHA B 00beme MeHee 50%

- JIOIIYIICHBI CYIIICCTBEHHBIC OIMOKH, ITOKa3aBUIME, YTO YYaLIHIICs HE BiIaJieeT 00s3aTe/IbHBIMH YMEHHAAMH 110 JaHHOH TEME.

OrMmeTKa «1» cTaBuTCH, €CIH

- paboTa He BBITIOJIHEHA.

K rpy0OnIiM ommOKaM OTHOCATCS OITHOKH, KOTOphIe 0OHAPYKHUBAIOT HE3HAHNE ydaluMucs (pOpMyI, TpaBMil, MOpAAKa AeicTBHI B MpUMepax, OCHOBHBIX CBOWCTB, TEOpeM U
HEYMEHHE HX MPUMEHSTh; HE3HAHHE TPHEMOB PEIICHUS 3a1a4, pACCMATPUBAEMBIX B yUeOHMKAX, a TAKIKE BBEIYMCIIUTENIBHBIE OIIHOKH, €C/TH OHH HE SBJISFOTCH OMHUCKAMH.
K merpyObiM omibKkaM OTHOCATCA: IOTeps KOPHS WK COXPaHEHHE B OTBETE NOCTOPOHHEro KopHs; oTOpaceiBanHe 6e3 00bsICHEHHH OJHOrO U3 HHX H paBHO3HAYHBIE HM.
K nemoueram oTHOCATCA: HEpallHOHATBLHOE PEUISHHE, OUCKH, HEIOCTATOYHOCTE MITH OTCYTCTBHUE MOACHEHHH, 000CHOBAHHI B peIlIeHHAX, HENPABHILHOE CIIHCHLIBAHHE
JIAHHBIX, HEJIOBEICHHE [10 KOHILA ITPeodpa3oBaHHii.



