MYHUIIMITAJIBHOE OBPA30BAHUE I'OPO/JI KPACHOJIAP

MYHHUIUITAJIBHOE ABTOHOMHOE OBIIEOBPA30OBATEJIBHOE YYPEK/IEHUE
MYHUIUITAJIBHOI'O OBPA3OBAHUSA I'OPOJA KPACHOIAP
CPEJHSAA OBIIEOBPA3ZOBATEJIBHAS IIIKOJIA Ne 35
UMEHMU I'EPOSI COBETCKOI'O COIO3A EBITEHUS KOCTBLIEBA

YTBEPXJIEHO
pEelIEHUEM NEAArOrnYeCcKOro COBeTa
MAOY COLI Ne 35
ot 30 aBrycta 2021 r. mpoTtokon Nel
IIpencenarens 3axapona 1.B.

Mognucaxo undposoin
nopnucbio: 3axaposa VpuHa

3axaposa VipuHa
B,
BnagnmMnpoBHa ;%617 s 18572 om0

PABOYAS ITIPOT'PAMMA

ITo anrebpe

YpoBeHns oOpazoBaHus (Kj1acc) OCHOBHOE o0111ee oOpazoBanue (7-9 kiacc)

KoxunuectBo yacos 102 yaca B roja

Yuutenre MAOY COII Ne 35, pazpaboraBmmii pabouyio mnporpammy, baxmyTroBa
Haranusa OnerosHa

[Iporpamma pazpaborana B coorBeTcTBUU ¢ PI'OC OO0 ¢ y4éToM OCHOBHOM
00pa3oBaTeILHON IPOrpaMMbl OCHOBHOTO 00111ero oopaszosauust MAOY COII Ne 35
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Paszpges 1. Ilnanupyembie pe3yJibTaThbl OCBOCHUA Y4e0OHOI0 NpeaMera.
JIM4HOCTHBIE pe3yNabTaThl OTPAXKAOT CHOPMHUPOBAHHOCTD, B TOM YUCJIE B YACTH:

1. T'paxkmanckoro BocnuTaHus U (DOPMUPOBAHMS POCCUUCKOUW HIECHTUYHOCTHU:
MPEICTABICHUS] O MATEMATUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3NMYHBIX CTPYKTYP,
SBJICHUH, MPOLIETYp TPAXKIaHCKOTO 00IIecTBa (BHIOOPHI, OMPOCHI U TP.); TOTOBHOCTH K
BBIIIOJIHEHUIO 00S3aHHOCTEN MPaKJaHWHA U PeAIM3allK €ro Mpas.

2. TlarpmoTuyecKkoro BOCHUTAHHS: TMPOSABICHUS HHTEpeca K MPOIUIOMY U
HACTOSILIEMY POCCHUHWCKOM MAaTeMaTUKH, LEHHOCTHOIO OTHOWICHUS K JOCTHKEHUSAM
POCCHICKUX MaT€MaTUKOB U POCCUMCKON MATEMATHUYECKOW IIKOJIbI, K UCIOIb30BAHUIO
ATUX JOCTIKCHHUM B IPYTUX HayKaxX W MPUKIATHBIX chepax.

3. JlyXOBHO-HPaBCTBEHHOT'O BOCHUTAHUS: TOTOBHOCTBHIO K O0CY X IACHUIO STUYECKUX
po0seM, CBSI3aHHBIX C IPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN HAYKH, OCO3HAHHEM
BAKHOCTH MOPAJIbHO-3THYECKUX MPUHIIUIIOB B JIESITEIBHOCTH YYEHOTO; TOTOBHOCTHU
OLICHUBATh CBOE MOBEICHUE U MTOCTYIKH CBOMX TOBAPUIIEH C MMO3UIIMM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHMS IIOCIIEICTBUM ITOCTYIIKOB.

4. DCTETUYECKOro  BOCIUTAHUS:  CIOCOOHOCTH K  SMOLMOHAIBHOMY |
ACTETUYECKOMY  BOCHPHUSTHIO MaTEMaTHYECKUX  OOBEKTOB, 3ajJad, pEIICHUH,
pacCyXJAEHUN; YMEHHS BUJIETh MATEMAaTHUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

5. ®uznueckoro BoCHHUTaHUA, (OPMHUPOBAHUSA  KYJIbTYpPhl  3J0POBbS U
AMOIIMOHAIBHOTO 0JaronoJiy4usi: TOTOBHOCTH NPUMEHSATh MAaT€MATHYECKUE 3HAHUS B
MHTEpecax CBOEro 3/0pOBbs, BEJIEHUS 3I0POBOro 00pasa »KU3HM (3I0pOBOE MUTAHUE,
cOAJIaHCUPOBAHHBIN PEXUM 3aHIATHN U OTAbIXA, peryjsipHas (u3nvecKasi aKTUBHOCTb);
c(hOpMUPOBAHHOCTU HaBBIKA PeICKCUU, TPU3HAHUS CBOETO MpaBa Ha OMIMOKY U TAKOTO
K€ TpaBa Ipyroro 4yeaoBeKa.

6. TpynoBoro BocnuTaHus M MPO(ECCHOHATBLHOTO CaMOONPEIEICHUS: YCTaHOBKU
Ha AaKTUBHOE YYacTHUE€ B PEUICHUU TMPAKTUYECKUX 337Ja4 MaTeMaTH4YeCKOU
HaIPaBJICHHOCTH, OCO3HAHUS BAXKHOCTH MAaTEMATHYECKOTO 00pa30BaHus Ha IPOTHKEHUN
BCEM OKM3HU I YCHENTHOM Tpo(EeCCHOHATBHON JESTENBbHOCTH U Pa3BUTHS
HEOOXOJMMBIX YMEHMI,; OCO3HAaHHOTO BBIOOpAa ¥ TOCTPOCHHS HHAUBUIYaIHHOM
TPaeKTOpUH OOpa30BaHUSI W J>KU3HEHHBIX IUJIAHOB C YYETOM JIMYHBIX HMHTEPECOB U
OOLIECTBEHHBIX MOTPEOHOCTEN.

/. DKOJIOTMYECKOTO BOCHUTAHUS: OPUEHTAIMM Ha NMPUMEHEHHE MaTeMaTHYEeCKUX
3HAHMM Ui pelleHusl 3aJad B OOJacTH COXPAHHOCTH OKPYKAIOIIEW cpensbl,
IJJAHUPOBAHHUSI MTOCTYIIKOB M OLICHKH MX BO3MOXHBIX HOCJEACTBUU I OKPYKAKOLIEH
Cpellbl; OCO3HAHMS TJ00ATBHOIO XapaKTepa SKOJOTMYECKHX MNpoOJeM M MyTed Hux
peLIEHHs.

8. Tlomynspuzammu HaydHbIX 3HaHWK cpenu gAetedl (LleHHOCTM Hay4HOTO
MO3HAHUS): OPUEHTAIMM B JIEITEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKAa, MPHUPOILI H
oOIecTBa, TMOHMMAaHUS MaTEMaTUYeCKOW HayKu Kak cdepbl  4YeloBEYECKOM
NEATEeIbHOCTH, ASTaroB €€ pa3BUTUS M 3HAYUMOCTU JUISl Pa3BUTHS I[IUBUIIM3AIUY;
OBJIQJICHUSI SI3IKOM MAaTEMaTUKH M MAaTeMaTUYECKOM KyJIbTypoll Kak CpeAaCcTBOM
MO3HAHUS  MHpPA; OBJIAJECHUS NPOCTEHMIIMMU  HAaBBIKAMH  MCCIENOBATENBCKOU
NEATEIIBHOCTH.
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JIn4HOCTHBIE pe3yJbTaThl, OOECIEYUBAIOIINE aJanTaluio OoOydaromerocs K
MU3MEHSAIOIIMMCS YCIOBUSIM COLIMATIBHON U IPUPOTHON CPEBL:

TOTOBHOCTBIO K JICWCTBUSM B YCJIOBUSX HEONMPEAECIEHHOCTH, MOBBIIMICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM YHCIIE YMEHHE
YUUTBHCS y APYTUX JIIOJIeH, TpUOOpeTaTh B COBMECTHOM ACSITEIbHOCTH HOBBIC 3HAHMS,
HAaBBIKM U KOMIIETEHIIUU U3 OMBITA IPYTHUX;

HEOOXOAMMOCThIO B (DOPMUPOBAHUHM HOBBIX 3HAHWM, B TOM 4uciie GOpPMYIUPOBATH
UJIeH, TIOHATHS, TUTIOTE3bI 00 O0BEKTAX U ABJICHUSAX, B TOM YHCIIE paHEe HE U3BECTHBIX,
0CO3HABATh ACPHUIIMTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIONIMI KOHTPMEp, KOPPEKTUPOBATH NPUHHUMAEMbIC
pemeHuss W JeHCcTBUA, (GOPMYIHpPOBATh W OLIEHUBaTh PUCKU W TOCIEACTBUS,
(bopMHUpPOBATH OIIBIT.

MeranpenMeTHbI€ pe3yJIbTaThI:
Perynsarusnbie YV /|

1. YMmeHue CcaMOCTOSITEIbBHO OMNpEAeNATh Iedu OOy4eHHs, CTaBUTh W
(bopMyIMpOBaTh HOBBIE 33/1a4u B y4€0€ U MO3HABATEIbHOU IEATEIbHOCTH, Pa3BUBAThH
MOTHUBBI 1 HHTEPECHI CBOEH NMO3HABATEIBHOU JEATEIbHOCTH.

2. YMeHHE CaMOCTOSITETHHO IUJIAHHPOBATh IyTH OCTIDKEHHUS IENel, B TOM
YHUCJI€ aJbTEPHATUBHBIE, OCO3HAHHO BBIOMpaTh HamoOojee 3(P(HEKTUBHBIE CIOCOOBI
perieHus y4eOHbIX M MTO3HABATEIbHBIX 3a/1a4.

3. YMeHne COOTHOCUTh CBOM JIEUCTBHSI C IJTAHUPYEMBIMU pPE3yJbTaTamH,
OCYULIECTBJISATh KOHTPOJIb CBOEH NEATEIBHOCTH B MPOLECCE AOCTUKEHUS PE3yJIbTarta,
OTIPEJIENIATh CIIOCOOBI JEHCTBUN B paMKaX MPEJIOKEHHBIX YCIOBUN M TpeOOBaHMIA,
KOPPEKTUPOBATh CBOU AECHUCTBHUS B COOTBETCTBUM C U3MEHSIOIIEHCA CUTyallUEH.

4. YMeHue OICHUBATh MPABUIBLHOCTh BBIMIOJHEHUS y4eOHOM  3amaud,
COOCTBEHHbIE BO3MOKHOCTH €€ pelleHusl.

5. BrnageHue ocHOBaMH CaMOKOHTPOJISl, CAMOOIICHKH, MPUHATUS PEIICHUH U
OCYILIECTBJICHUS] OCO3HAHHOI'O BHIOOPA B y4eOHOM U MO3HABATEIbHOM 1€ATEIbHOCTH.
ITo3naBarenbnabie Y VY /]

6. YMmeHue ompenensiTh TMOHATHSA, CO3/aBaTb OOOOIIEHUS, YCTaHABIUBATH
aHaJIOrUH, KIACCU(PUIIMPOBATh, CAMOCTOATENILHO BBIOMpATh OCHOBAaHUS U KPUTEPUU
JUIsL  KJIaccU(PUKalMM, YCTAaHaBIMBAaTh MPUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
JIOTUYECKOE PaCCY>KIEHUE, YMO3aKJIioueHue (MHIYKTUBHOE, JEAYKTHUBHOE, IIO
aHAJIOTUM) U JIeTIaTh BHIBOJIBI.

7. YMmeHue co3lnaBaTh, MPUMEHSTh W MPEOOPa30BLIBATH 3HAKA M CHUMBOJIHI,
MOJIENIA Y CXEMBI JIsI pEIIeHUs] y4eOHBIX U TTO3HABATEILHBIX 3a/1a4.

8.  CmpbICIOBOE YTECHHUE.

9. ®opmMupoBaHUE U PA3BUTHE IKOJOTUUECKOTO MBIIUICHHS, YMCHUE PUMEHSTh
€ro B  I[I03HAaBAaTEIbHOW, KOMMYHMKATUBHOM, COLHMAIBHOM  IIPAKTUKE U
poheCCHOHAIBHOM OPUEHTAIIHH.

KommynukatuBabie YV /]
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10. YmMeHue oOpraHu3oBbIBATH Yy4e€OHOE COTPYIAHMYECTBO C I[E€IaroroM M
COBMECTHYIO JCSITEIBHOCTD C MEJaroroM U CBEPCTHUKAMU; pab0TaTh WHIWBUIYAIbHO
W B TpyMNme: HaXxOJuTh O0OIlee pelieHue W paspemaTh KOHQPIUKTHI Ha OCHOBE
COTJIaCOBaHMs MO3UIMN U ydeTa UHTEpPecoB; (HOPMYIUPOBATH, APTYMEHTHPOBATh U
OTCTauBaTh CBOE MHEHHE.

11. YMmeHue OCO3HAaHHO HCIOJIb30BAaTh PEYEBHIE CPEJICTBA B COOTBETCTBUU C
3a/1aueil KOMMYHUKAIIUU J1JI BBIPAXKEHUS CBOUX YYBCTB, MBICJIEH U TOTpEOHOCTEM M1J1st
MJIAHUPOBAHUS U PETYJIALIMU CBOEH JCSATEIbHOCTH; BJIAJICHUE YCTHOM U MUCHMEHHOM
pPEeYbI0, MOHOJIOTHYECKON KOHTEKCTHOM PEYBIO.

12. ®opmupoBaHue u pa3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIOIb30BAHHUS
MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TexHosorui (nainee — WUKT).

[IpeameTHBIC PE3YNBTATHI:

BrimyckHUK HayuuTcs B 7-9 Kiaccax (J1 HCTIO0JIb30BaHMS B IOBCEAHEBHOW KU3HU
u obecrieyeHus: BO3MOXKHOCTH YCIICITHOTO MPOAOKEHUsT o0pa3oBaHus Ha 0a30BOM
YPOBHE:

DneMeHThI TEOPUU MHOKECTB U MAaTEMaTHUECKOM JIOTHUKHU: ONIEPUPOBATH HAa 0a30BOM
YPOBHE  TOHATHUSIMU:  MHOXKECTBO, DSJEMEHT  MHOXECTBa, IOJMHOXECTBO,
MPUHAJJICKHOCTD; 3aJ]aBaTh MHOXKECTBA IMEPEUUCICHUEM HUX DJIEMEHTOB; HAaXOJUTh
nepeceueHue, o0beIMHEHHUE, TOMHOXKECTBO B MPOCTEUIIINX CUTYAITUSAX; OTIEPUPOBATH
Ha 0a30BOM YPOBHE MOHATHUSMU: OIpEeICHUE, akCuoMa, TeOpeMa, J10Ka3aTeIbCTRO;
MPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI JJIsI IOATBEPKICHUS CBOUX BBICKa3bIBAHUM.

B moBcegHeBHOW XKU3HM M MPU U3YYEHUM JPYTUX MNPEAMETOB: HCIOJIH30BaTh
rpaduueckoe MpPeICTaBICHUE MHOXECTB JJISI ONMHMCAHUS peaJbHbIX MPOILIECCOB U
SIBJICHUM, TIPU PEIICHUU 3aJ1a4 IPYTUX y4eOHBIX MTPEAMETOB.

Uwucna: onepupoBaTh Ha 6230BOM YPOBHE MOHATUSIMH: HATypaJIbHOE YKCIIO, TIEI0e
YHUCJI0, OOBIKHOBEHHAS APOOb, ecITUYHAS IpoOb, CMEIIaHHasA Jpo0b, pallMOHAIBHOE
4HUCIIO0, apu(pMETUYECKUM KBAJAPATHBIM KOPEHBb; HMCIOJIh30BaTh CBOMCTBA 4WCEN U
npaBWjia JEWCTBUUA TIPU BBINOJIHEHUM BBIYUCIEHUN; WCIOJIb30BaTh MPU3HAKU
JeTUMOCTH Ha 2, 5, 3, 9, 10 nipu BBINIOJHEHUN BBIYMCICHUN U PEIICHUM HECIOKHBIX
3a/1a4; BBIMIOJHATh OKPYTJIEHUE PAllMOHATBHBIX YHCEN B COOTBETCTBUM C NIPaBUJIAMHU;
OIICHUBATh 3HAYCHHE KBAJPATHOTO KOPHS U3 TMOJIOXKUTEILHOIO IIEJIOr0 YHCIIa,
pacrio3HaBaTh pallMOHAJIbHBIC U UPpaAIllMOHATIBLHBIE YUCIa; CPABHUBATDH YMCIIA.

B mnoBcenHEBHOW JXKM3HM W TPU U3YUYCHUH JPYTHX TPEAMETOB: OICHUBATh
pEe3yAbTaThl BHIYUCICHUN MPU PEIICHUN MPAKTUYECKUX 3a7a4; BHITIOJHITHL CPAaBHECHUE
yucesl B PEaJbHBIX CUTYallUsIX; COCTABJISATh YHUCJIOBBIE BBIPAKECHUS TPU PEIICHUU
MPaKTUYECKUX 3a/1a4 U 3a1a4 U3 JPYTUX yU4eOHBIX MPEIMETOB.

ToxxmecTBeHHbIE TPEeOOpa30BaHUS: BBHITIOJHATH HECIOXKHBIE MPeoOpa3oBaHUs IS
BBIYMCJICHUS 3HAUCHUI YUCIIOBBIX BEIPAXKEHUH, COAEPKAIINX CTENEHU C HATYPaJIbHBIM
MOKa3aTejleM, CTEMEeHH C 1EeJIbIM OTPULATEIbHBIM I[IOKA3aTeNIEM; BBINOJIHATD
HECJIOKHBIE TPEe0Opa30BaHUs IENBIX BBIPAXKEHUN: PACKPBIBATH CKOOKH, TPUBOIUTH
MOTI00HBIE ClTaraeMble; UCT0JIb30BaTh (DOPMYJIIBI COKPAIIEHHOTO YMHOKEHUS (KBaapat
CYMMBI, KBaJpaT pPa3HOCTH, PAa3HOCTb KBAJpaTOB) JJIs YHPOIIECHUS BBIYHUCICHUI
3HAYCHUHN BBIPaKEHUH; BBIMOJHATh HECIIOKHBIE TPeoOpa3oBaHus IPOOHO-TMHEHMHBIX
BBIPAKEHUN U BBIPAXKEHUM C KBAJIPAaTHBIMU KOPHSIMHU.
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B noBceaHEBHOI XM3HU U MPU U3YyUYEHUU JIPYTUX MPEIMETOB: MOHUMATh CMBICI
3alKiCH 4YKClia B CTAaHAAPTHOM BHJIE;, OMEpUpPOBaTh Ha 0a30BOM YPOBHE IMOHSTHEM
«CTaHJIapTHAs 3aIlUCh YUCIa.

VYpaBHEeHUS M HEpaBEHCTBA: ONEPUPOBaTH Ha 0a30BOM YPOBHE MOHSATHSIMHU:
pPaBEHCTBO, YHMCJIOBOE PAaBEHCTBO, YPaBHEHHE, KOPEHb YPAaBHEHUS, PpEIICHHUE
ypaBHEHUs, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIICHIE HEPABEHCTBA; MPOBEPATH
CHPaBEIMBOCTH YHCIOBBIX PABEHCTB U HEPABEHCTB; PEILIATh JIMHEWHBIE HEPABEHCTBA
Y HECIJIO’KHbIE HEPABEHCTBA, CBOJSIIMECS K TUHEHHBIM; PEIIaTh CUCTEMbI HECIOKHBIX
JVUHEWHBIX YpaBHEHH, HEPaBEHCTB; NPOBEPSTh, SBISIETCA U JaHHOE YHCIIO
pelieHrneM ypaBHEHUS (HEpaBEHCTBA); pellaTh KBaJpaTHbIE ypaBHEHUS Mo (popmyrie
KOpHEHN KBaJpaTHOIO YpaBHEHMUSI; M300pakaTh PEIICHNUs HEPABEHCTB U UX CUCTEM Ha
YHCJIIOBOM MPSIMOM.

B noBceHeBHOM KU3HU U IPU U3YYEHUH APYTUX MIPEIMETOB: COCTABIIATH U PEILIATh
JUHEWHbIE YpaBHEHMs IpU PELICHUM 3a/ad, BO3HUKAIOUUX B APYTUX YYEOHBIX
npeaMeTax.

OyHKIMK: HAXOAWUTh 3HAUYEHHE (PYHKIMM MO 33JaHHOMY 3HAYCHHUIO apryMEHTa;
HaXOAWTh 3HAUYEHUE apryMeHTa IO 3aJaHHOMY 3HAUYEHHUIO (DYHKIMHM B HECIIOKHBIX
CUTYaIUsX; OMPEIENATh TOJ0KEHUE TOUKH M0 €€ KOOpAMHATAaM, KOOPAUHATHI TOUKU
M0 €€ MOJIOKEHUI0 Ha KOOPAMHATHOW IUIOCKOCTH; MO IpaHuKy HaXOOuTh 00JIacTbh
ONpENeNeHNsl,  MHOXECTBO  3HAUCHWH, HyaM  (QYHKIUH,  MPOMEKYTKH
3HAKOIIOCTOSIHCTBA, MPOMEXYTKH BO3pacTaHus ¢ yObIBaHUS, HauOodblIee U
HauMEHbIIIee 3Ha4eHUs] (PYHKIMHU; CTPOUTH TpaduK JTHHEWHON (PyHKINU; TPOBEPSITH,
ABISETCS JIM JaHHbIA rpaduk rpadukoM 3aJaHHOM (yHKUMH (JUHEHHOM,
KBaJIpaTUYHOM, OOpaTHON MPOMOPLHMOHANIBHOCTH); ONPENENATh NPUOIHKEHHBIE
3HAYEHUs] KOOpJMHAT TOYKU IepeceueHus rpapukoB (yHKUIMI; OnepupoBaTh Ha
0a30BOM ypOBHE MOHATHSAMH: MOCIEI0BAaTEIbHOCTh, apu(pMeTnyeckas mporpeccus,
reoMeTpuyecKas Mporpeccus; pemarh 3aJadyd Ha HPOTrPEecCHH, B KOTOPBIX OTBET
MOKET OBITh MOJYYEH HEMOCPEICTBEHHBIM MOCYETOM 0€3 TpuMeHeHus: (HopMy.

B noBcenHeBHON XU3HUM U TPU H3YyYEHUU JPYIHX MPEAMETOB: HCIOIb30BaTh
rpaUKi pealibHbIX IPOLECCOB U 3aBHUCUMOCTEM [UIsl ONpelesieHUs] UX CBOWCTB
(HauOonpIliie ¥ HAMMEHBIINE 3HAYCHUSA, MPOMEXYTKHA BO3pACTaHUs M yOBIBaHUS,
00JacTh TOJIOKUTEIBHBIX M OTPUIIATEIbHBIX 3HAYEHWH U T.1.); HUCIOJIH30BATh
CBOMCTBA JTUHEHHON (QYHKIMH U ee rpaduK NpU PELICHUH 3a1a4 U3 IPYTrux y4eOHbIX
IPEIMETOB.

CraTUCTHKA W TEOpHUs BEPOSITHOCTEH: MMETh MPEICTABICHHE O CTATUCTHUYECKUX
XapaKTePUCTHKAX, BEPOSITHOCTH CIIYYalHOTO COOBITHS, KOMOMHATOPHBIX 3aladax;
pelaTth NpocTeime KOMOUMHATOPHBIE 3a/Ja4l METO/IOM MPSMOTO ¥ OPraHU30BaHHOTO
nepebopa; MPeACTaBIATh JaHHBIC B BHUJE TaONHI], Auarpamm, rpaduMKoOB; YHTATh
nH(OpMAIUIO, IPEICTABICHHYIO B BUIE TaOIUIIbI, TUAarpaMMbl, rpadrKa; ONpeaeiiaTh
OCHOBHBIE CTaTHUCTUYECKUE XapaKTEPUCTUKU YHCIOBBIX HAaOOpPOB; OLIEHUBATH
BEPOATHOCTH COOBITHS B IPOCTEHUILINX CIy4asik; UMETh MPEJICTABICHHUE O POJIM 3aKOHA
OOJBIINX YUCEN B MACCOBBIX SIBJICHUSX.

B moBcemHeBHOW JKM3HM W TPH HM3YyYEHUH JPYTHX MPEIMETOB: OIICHHBAThH
KOJIMYECTBO BO3MOJKHBIX BApHAaHTOB METOJOM Iepedopa; UMETh MPEICTaBICHHUE O



POJIH MPAKTUYECKH JIOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITUI; CPAaBHHBATH OCHOBHBIE
CTaTUCTUYECKNE XAPAKTEPUCTUKH, MOJTYUYEHHBIC B IPOIECCE PEIICHUS MPUKIATHON
3a/1a4d, U3YyUEHUs PEeaJIbHOTO SIBJICHUS; OIIEHUBATh BEPOSTHOCTh PEATHHBIX COOBITHUIMA
Y ABJICHUMN B HECJIIOKHBIX CUTYyaIUsX.

TekcTOBbIE 3a/1a4: PELIATh HECIOKHBIEC CIOKETHBIC 3aJ]a4M Pa3HBIX THUIIOB HA BCE
apupMETHICCKHE ACHCTBUSA; CTPOUTH MOJENb YCJIOBHs 3adadd (B BUIE TaOIHIIHI,
CXEMbl, PUCYHKa WM YpaBHEHMS), B KOTOPOM JaHbl 3HAYEHHUS JBYX W3 TpeX
B3aMMOCBSI3aHHBIX BEJIMYMH, C LI€JIbIO MOKMCKA PEUICHUS 33/1a4l; OCYIIECTBIISITH CIIOCO0
MIOMCKAa PENICHHS 3aJadd, B KOTOPOM PACCYXICHHE CTPOUTCA OT YCIOBHUS K
TpeOOBAHHUIO WU OT TPEeOOBAaHUS K YCIIOBUIO; COCTABJIATH IJIAH PEIICHUS 3aJa4H,
BBIJICJISITH ATaIbl PEIICHUS 3aJ]a4l; HHTEPIIPETUPOBATh BHIUUCIIUTEIbHBIC PE3YIbTAThI
B 3ajJla4e, MCCJIEIOBAaTh MOJIYYEHHOE PEIICHHWE 3aJayu; 3HATh Pa3IMYUue CKOPOCTEH
00BEKTa B CTOSYCH BOJE, MPOTUB TEUEHUS U MO TEUCHHUIO PEKU; peliaTh 3a/Jadd Ha
HAXOKJIEHUE YaCTH YKCIIa M YUCIIa [0 €ro YacTH; pelaTh 3aJja4 pa3HbIX TUIOB (HA
paboTy, Ha TOKYIKH, Ha JABUKEHUE), CBSA3BIBAIOIIUX TPU BEIWYUHBI, BBIICIATH ITH
BEJIMYMHBI U OTHOILICHUS MEXAY HUMH; HAXOAUTHh MIPOLEHT OT YHWCJIA, YHUCIO IO
IPOLICHTY OT HEro, HaXOJAUTh IPOLEHTHOE CHUKEHUE WIM IIPOLEHTHOE IOBBILICHUE
BEJIMYMHBI; PEIIATh HECITIOKHBIC TIOTUYECKUE 3aJa4M METOIOM PACCYKIACHUM.

B noBceHEBHOM KW3HU U TPU U3YUCHUU JAPYTUX NIPEAMETOB: BBIIBUTATh THIIOTE3bI
O BO3MOXHBIX TPEACIbHBIX 3HAUYCHHSIX HCKOMBIX B 3ajlau€ BeIUYUH (AenaTh
NPUKUJKY).

HUctopusi maremMaTHUKW: OIKCHIBATH OTACIBHBIC BBIJIAIOIINECS PE3YJbTATHI,
MOJYYEHHBIE B XOJE pAa3BUTHUA MATEMaTUKA KaK HAyKd; 3HAThb IPUMEPHI
MaTEMATUYECKUX OTKPBITUM U UX ABTOPOB, B CBA3U C OTEUYECTBEHHOU U BCEMUPHOU
VCTOPHUEN; IOHUMATh POJIb MATEMATUKU B pa3BuTuu Poccuu.

MeTonbl MaTeMaTUKU: BBIOUPATh MOIXOAIINN HU3YYCHHBIA METON ISl PEIICHUS
M3YyYEHHBIX TUIIOB MAaTEMAaTHUYECKUX 3a/1a4; IPUBOJUTH MPUMEPHI MAaTEMATHUUYECKHUX
3aKOHOMEPHOCTEUN B OKPYKAIOIIECH JEUCTBUTEIILHOCTH U MPOU3BEICHUSIX UCKYCCTBA.

BBITTyCKHUK TMOTYyYUT BO3MOXKHOCTh HAy4YHThCS B 7-9 Kilaccax mjisi oOecrieueHus
BO3MOYKHOCTH YCIICIIIHOTO MPOJODKEHHsT 00pa3oBaHusl Ha 0a30BOM M yriayOJIeHHOM
YPOBHSIX:

DJIEMEHTbl TEOPUHU MHOXKECTB W MATEMAaTHYECKOW JIOTMKH: ONEPUPOBATH
MOHATUSAMU: OINPENCIICHUE, TEOpeEMa, AaKCHUOMa, MHOXECTBO, XapaKTEPUCTUKU
MHOKECTBA, 2JIEMEHT MHOXKECTBA, MYCTOE, KOHEUHOE UM OECKOHEYHOE MHOXKECTBO,
MOJAMHOYKECTBO, MPUHAJJICKHOCTh, BKJIIOYEHHUE, PABEHCTBO MHOXXECTB; M300paKaTh
MHOJKECTBA M OTHOIIEHHE MHOKECTB C TMOMOIIBIO KPYroB OWjepa; ONpeaesiTh
MIPUHAIICKHOCTH DJIEMEHTa MHOXKECTBY, OOBCIMHCHHUIO U TMEPECEUYECHUI0 MHOXKECTB;
3a71aBaTh MHOXECTBO C IOMOULIBIO MEPEYUCIIEHHS JJIEMEHTOB, CJIOBECHOTO OMUCAHUS;
ONEPUPOBATH MOHITUSAMU: BBICKA3bIBAHUE, UCTUHHOCTD U JIOKHOCTH BBICKa3bIBAHMS,
OTPULIAHUE BBICKA3bIBAHUM, ONIEPALIMU HAJl BBICKA3bIBAHUSAMU: U, WM, HE, YCIOBHBIE
BBICKa3bIBaHUS (MMILTMKAIMH ); CTPOUTH BBICKa3bIBaHUsI, OTPUIIAHUS BbICKA3bIBAHUM.

B nmoBceIHEBHOW XW3HU U NPU U3YYEHHUU JPYTUX MPEIMETOB: CTPOUTH LIETIOYKU
YMO3AaKJIFOYUEHUH Ha OCHOBE MCIIOJb30BAHUSI TMPABUI JIOTUKH;, HCIOJIb30BaTh



MHOKECTBa, OIEpallMd C MHOXECTBaMM, UX TIpaduueckoe MpelCcTaBlIeHUuEe JJIsl
ONKMCAHMS PEATBLHBIX MTPOILIECCOB U SBJICHUM.

Uucna: onepupoBaTh MOHATUSIMHU: MHOXKECTBO HATypaldbHBIX YHCEJ, MHOXKECTBO
HEJIbIX YHCEJ, MHOXECTBO pAaIMOHAIBHBIX YHCEJ, HUPPALMOHAIBLHOE YHCIIO,
KBaJIPAaTHbIII KOpPEHb, MHOXECTBO JCHCTBUTENBHBIX YHCEN, TI€OMETpUYECKas
MHTEpHpETalns HATypajbHbIX, LENbIX, PAUUOHAIBHBIX, IEHCTBUTEIBHBIX YHCEIL;
NOHUMAaTh M OOBSACHATH CMBICI MO3UIMOHHOW 3allMCH HAaTypaJbHOIO YHCIA;
BBIIIOJIHATH BBIUMCIIEHUS, B TOM YHUCJIE C MCIOJb30BAaHUEM MPUEMOB PALIMOHAIBHBIX
BBIYKCIICHUI; BBITIOIHATH OKPYIJIEHHE PAllMOHATIBHBIX YUCEI C 3aJaHHOM TOYHOCTBIO;
CpPaBHUBATh pallMOHAIbHBIE U HPPALIMOHAIBHBIE YUCIIA; MPEICTABIATh PAlMOHAIBHOE
YUCJIO B BHUJE JECATUYHON ApoOM YNOPSAOYMBATH YHMCIA, 3allMCAaHHBIE B BHJE
OOBIKHOBEHHOM U JiecaTuaHon npoou; Haxoauth HOJ[ 1 HOK uuncen u ucnonab3oBaTh
UX [IPU PEIICHUH 3a]ad.

B noBce1HEBHOM KU3HU U NIPU U3YUYEHUU APYTUX NIPEAMETOB: IPUMEHATH IIpaBuia
IpUOIMIKEHHBIX BBIUMCICHUN NIPU PEILIEHUU MPAKTUYECKUX 3a/1ay U PEIICHUU 3ajad
JIpYTUX Y4eOHBIX IPEIMETOB; BBINOJIHATh CPABHEHUE PE3Y/IbTATOB BBIUMCICHUN IIPU
pEelICHUN TPaKTUYECKUX 3a7ady, B TOM YHUCJIE NPUOIMKEHHBIX BBIYUCICHU;
COCTABJISITh U OLICHUBATh YHCIIOBBIE BHIPAXKEHUS MPU PEILICHUH MTPAKTUYECKUX 3a]a4 U
3aJla4y U3 JpYrux y4eOHbIX MPEIMETOB; 3aUCHIBATh U OKPYIJISATh YUCIOBBIE 3HAYEHUS
peanbHbIX BEJIMYHH C UCIIOJIb30BAHUEM PA3HBIX CHCTEM H3MEPEHUSI.

ToxnecTBeHHbIE MpPeoOpa3OBaHMS: ONEPUPOBATH IMOHATUAMH CTEHEHU C
HATypaJbHbIM I[IOKa3aTelIeM, CTENEHU C IENbIM OTPUUATENbHBIM IOKA3aTENIeM;
BBINIOJIHATh MPEOOpPa30BaHUsl LENbIX BBIPAKEHUI: JCHCTBUS C OJHOYJIECHAMU
(crmokeHWe, BBIYMTAHHME, YMHOXKEHHUE), JEUCTBUS C MHOTOUYJIEHAMHU (CJIOKEHHUE,
BbIUWTAHUE, YMHO)XECHUE); BBINOJHATh PA3JI0KEHHE MHOTOWIEHOB Ha MHOXKHUTENU
OJTHUM M3 CIOCOOOB: BBIHECEHHE 3a CKOOKY, IPYNIUPOBKA, HUCIOIb30BaHUE (POPMYJ
COKpAILIEHHOI'O YMHOKEHHS; BBIIEIATh KBaJIpaT CYMMBI M Pa3HOCTU OJHOYJICHOB;
packiaJpiBaTh HA MHOXKUTEIM KBAaJPAaTHBIN TPEXWIEH; BBIOJIHATH NMPEoOpa3oBaHUs
BBIPDAKECHHUM, COAEPXKALIUX CTEIEHH C LEIbIMH OTPHULATEIIBHBIMU IOKa3aTeNIsIMH,
NEPEXOAUTh OT 3allMCH B BUJE CTENEHU C LIEJIBIM OTPULIATEIBHBIM MOKa3aTeleM K
3almMcH B BHJE JpoOW; BBINOJIHATH MpeoOpa3oBaHUs APOOHO-pALMOHAIBHBIX
BBIPKEHUI: COKpallleHue apo0ei, mpuBeAeHUE anredpandeckux apodel K oduiemy
3HAMEHATENI0, CIOXEHUE, YMHOXKEHUEe, JeJeHue airedpaudyeckux Apooeid,
BO3BEJCHHE anreOpandyeckol ApoOM B HATYpPaIbHYIO M LEIYI0 OTPHIATENIbHYIO
CTENEHbB; BHIMOJIHATH MIPE0Opa30BaHuUs BRIPAXKEHUHN, COAEPKALUX KBAAPATHBIE KOPHU;
BBIAICIISATh KBAJAPAaT CYMMbl WM PAa3HOCTH ABYYJIEHA B BBIPAKEHUSAX, COACPIKALIMX
KBaJIpaTHbIE KOPHU; BHIMOIHITH MPEOOPA30BaHMsI BBIPAXKEHUHN, COJEPKAIIUX MOTYJIb.

B mnoBcenHEBHOW JKM3HM W MPU H3YYEHUM JPYIMX MPEIMETOB: BBIIOIHATh
npeoOpa3oBaHuss U JEHCTBUS C YHUCJIaMH, 3alMCaHHBIMH B CTaHIAAPTHOM BHJE;
BBITMOJIHATh MpPeoOpa3oBaHus anreOpanyuecKux BBIPAKEHUN MpH pPELICHUH 3a]ad
JIPYTUX YYEOHBIX MPEAMETOB.

VYpaBHEHHs U HEPABEHCTBA: ONEPUPOBATh MOHATHUAMM: YPABHEHUE, HEPABEHCTBO,
KOpPEHb YpaBHEHMS, PEIIEHHWE HEPAaBEHCTBA, PABHOCWIIbHBIE YpaBHEHHUSA, 00JIacTh
ONpeJeNieHus] ypaBHEHUs (HEPaBEHCTBA, CHUCTEMbl YpaBHEHUN WM HEPABEHCTB);
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pelaTh JIMHEWHbIE YpaBHEHHUS M YpPaBHEHHUS, CBOJUMBIE K JIMHEHHBIM C MOMOIIBIO
TOXJIECTBEHHBIX MPe0oOpa3oBaHMil; peliaTh KBaJApaTHbIE YpaBHEHUS U YpPaBHEHWS,
CBOJMMBIC K KBAJPAaTHBIM C MOMOIIBIO TOXIECTBEHHBIX MPeoOpa3OBaHMii; peliaTh
JIpOOHO-IMHENWHBIE YpaBHEHUS; peliaTh MPOCTEHIe UppaldOHANIbHbIE YpaBHEHUS

BUza /f(X) = a,/f(x) = \/g(X); pemnath ypaBHeHus Buna X" = a; peniath ypaBHEeHUs
CI0CcOO0M pa3I0XKEeHHsI HA MHOKUTEIHN M 3aMEHBI TIEPEMEHHOI; UCTIOIb30BaTh METO/]
WHTEPBAJIOB ISl PELICHUS LENIbIX U APOOHO-pallMOHANIBHBIX HEPABEHCTB; PEIIaTh
JUHENHBIE YpABHEHUS M HEPABEHCTBA C I[apaMeTpamMH; pelaTh HECIOXKHBIE
KBaJIpaTHbIE YpPaBHEHHs C NapamMeTpOM; pEIIaTb HECIOXHBIE CUCTEMBbI JIMHEWHBIX
YpaBHEHUH C MapaMeTpaMu; PeIaTh HECIOKHBIE YPABHEHUS B LEJbIX YHCIIAX.

B noBcegHEBHOM KU3HU U IPU U3YYECHHUH APYTUX IPEIMETOB: COCTABIIATH U PEIIATh
JMHENHBbIE W KBaJpaTHbIE YPaBHEHHUS, YPaBHEHUS, K HUM CBOJSIIUECS, CUCTEMBI
JMHEWHBIX YpaBHEHU, HEPABEHCTB MPU PEIICHUH 3a7a4 IPYTUX Y4eOHbIX IPEIMETOB;
BBIMOJHATh OLIGHKY IPaBIOINOA00OMS pPEe3yIbTaTOB, IMOJYy4YaeMbIX IPU pELICHUU
JIMHENHBIX U KBaJIPAaTHBIX YPaBHEHUW M CUCTEM JIMHEHHBIX YPAaBHEHU U HEPaBEHCTB
OpU pEelIeHWH 3a/ad JAPYruxX Y4eOHbIX IMPEIMETOB; BbIOMpATh COOTBETCTBYIOLIUE
YpaBHEHUS, HEPABEHCTBA WM UX CUCTEMBI JUIsl COCTABJIICHUS MAaTEMAaTHYECKON MOJIEIH
3aJIaHHOM peajbHOW CUTYallMM WM NMPUKIAAHOW 3a]a4uM; YMETb MHTEPIPETHUPOBATH
MOJIyYEHHBI MPU PEIICHUH YPABHEHUsS, HEPABEHCTBA WJIM CUCTEMBI pE3yJbTaT B
KOHTEKCTE 3aJJaHHOW pEAIbHOM CUTYAIIUW WM MPUKIAJHOMN 3a1a4H.

@OyHKIUU: ONEPUPOBATh MOHATUSAMU: (PYHKUIHMOHAIbHAS 3aBUCUMOCTh, (DYHKIIHS,
rpapuk (QyHKIUH, crOocoObl 3a7aHus (DYHKIMH, apryMEHT U 3HA4Y€HHE (PYHKIIUH,
0o0JacTh ONpeAesieHuss W MHOXECTBO 3HA4YeHWM (QyHKIUM, HyId (QYHKLIHH,
MIPOMEKYTKHA 3HAKOIMOCTOSIHCTBA, MOHOTOHHOCTh (DYHKIIMH, YE€THOCTH/HEYETHOCTD
GyHKUMH; CTPOUTH TrpaduKU JIMHEWHOM, KBaJApaTUYHOW (yHKIMH, oOpaTHOM

k
IPOTIOPITUOHATILHOCTH, (PYHKIIMHM BHIA: Y = a + Y= VX, y =X, y = |x|; Ha

npuMepe KBaIpaTUIHON (PYHKIIMHU, UCTIOIB30BaTh Mpeodpa3oBaHus rpadguka GyHKIUN
y = f(x)m1st moctpoenust rpadukoB ¢ynkuui y = af(kx +b) + ¢ ; cocraBaaTh
yYpaBHEHHUs TPSIMOW TO 3aJaHHBIM YCIOBHUSAM: TPOXOMASIICH dYepe3 JBE TOYKHU C
3aJJaHHBIMA KOOpJWHATAMH, MPOXOJAIICH uYepe3 MaHHYI0 TOUYKY W TapauieIbHOU
JaHHOW MPSAMOM; HMCcleoBaTh (QyHKIHIO To €€ TpaduKy; HaXOIUTh MHOKECTBO
3HAUYCHWUW, HYJIH, MPOMEXKYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTH KBaJpaTUYHOU
GyHKIIUM; OMEepUPOBATH MOHATHSAMH: TOCIEAOBATEIBHOCTh, apudmeTnyeckas
IpOrpeccusi, TeOMETpUYIECcKasi MPOTPECCUs; pPeliaTh 3a7aund Ha apupMETHIECKYIO H
re€OMETPUUYECKYIO POTPECCHIO.

B moBcenHEeBHOM XU3HU | TIPU U3YyUYEHUU APYTHX MPEIMETOB: UILTIOCTPUPOBATH C
MOMOIIBI0 TpaduKa pealbHyI0 3aBUCHMOCTh WJIM TPOIIECC M0 UX XapaKTePUCTHUKAM;
UCIIOJIb30BaTh CBOMCTBA M IpaduK KBaIpaTHYHOW (DYHKIIMH NP PEIICHUH 3a1ad U3
JIPYTUX YYEOHBIX MMPEIMETOB.

TexcToBbIE 3a7a4M: pelIaTh MPOCTHIE U CIOKHBIE 3a7]a4¥ PA3HBIX TUIIOB, a TaKXKe
3aJ1ay¥ TIOBBIIIIEHHOMN TPYAHOCTH; UCIIOIH30BATh PA3HBIC KPATKUE 3aMMCH KaK MOJIEIH
TEKCTOB CJIOKHBIX 3a/lad JJIsl TIOCTPOSHUS TOWCKOBOM CXEMbI M PEIICHHUs 3a1ad;
pasnuyaTh MOJENb TeKCTa M MOJETbh PEIIeHUs 3a/1add, KOHCTPYHpPOBATh K OTHOMN
MOJIETI PEIICHUs HECIIOKHOW 3aJadd pasHble MOJENW TEeKCTa 3aJadyd; 3HaTh U
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NPUMEHATH 00a crocoba MOMCKa pelieHus 3a1ad (0T TpeOOBaHMS K YCIOBHIO U OT
YCIJIOBUS K TPEOOBAHMIO); MOJICTIUPOBATH PACCYKACHUS MIPU MOUCKE PEIlIeHUs 3a1a4 C
MOMOIIBIO Tpad-CXeMbl; BBIIEIATH JTallbl PEIICHUS 337a4d U COJACPKAHUE KaXI0ro
JTamna; yMeTh BBIOUpATh ONTUMANbHBIN METO/ PEIICHUs 3a/1a4yd U 0OCO3HABaTh BHIOOD
METO/Ia, PacCMAaTPUBATh PA3IUYHBIC METOJbI, HAXOJUTh Pa3HBIC PEIICHUS 3aayH,
€CJIM BO3MOYKHO; aHAJM3MPOBATh 3aTPYIHCHUS TPH PEIICHUH 3a/1ad; BBITOJIHATH
pa3inuHbie MpeoOpa3oBaHusl MPEAJIOKEHHON 3a7aur, KOHCTPYHUPOBATh HOBBIE 3a1a41
U3 JaHHOW, B TOM YHCIIe O0OpaTHBIC; MHTEPIPETUPOBATH BRIYUCIUTEIIBHBIC PE3YyIbTAThI
B 3aj1a4e, UCCIIEA0BATh MOJYYCHHOE PEIICHUE 33Ja41; aHATU3UPOBATH BCEBO3MOXKHBIC
CUTYaIIMH B3aUMHOTO PACIIOIOKEHHUS ABYX 00bEKTOB M N3MEHEHHE UX XapaKTEPUCTHK
IIPU COBMECTHOM JIBIJKEHHMH (CKOPOCTb, BPEMsI, PACCTOSIHUE) TIPU PEIICHUH 3a/1a4 Ha
JBIKEHUE JIByX OOBEKTOB KaK B OJIHOM, TaK M B IIPOTHBOIIOJIOKHBIX HAIPABJICHUSIX;
UCCJIEIOBATh BCEBO3MOXKHBIE CUTYaIlMU MPHU PELICHUH 3a/lay Ha JABUKEHHUE TI0 peKe,
paccMaTpuBaTh pasHbIE CHUCTEMBI OTCUETa; peniaTh pa3HOOOpa3HbIe 3a/Jaud «Ha
4acTH»; peliaTh U 00OCHOBBIBATH CBOE peIlIeHUE 3a1a4 (BBIICIATh MATEMAaTUYECKYIO
OCHOBY) Ha HaXO>KJIEHUE YACTH YKCJIa U YKCTIA M0 €r0 YaCTH Ha OCHOBE KOHKPETHOTO
CMBICIIa JIpOOW; OCO3HABaTh M OOBACHATH HACHTHUYHOCTH 3aJlady Pa3HbIX THIIOB,
CBSI3BIBAIONTUX TPHU BEJIMYHMHBI (Ha pabOTy, Ha TIOKYIIKH, HAa IBY)KCHUE), BBIJCISIT 3TH
BeJTMYMHBI W OTHOIICHUS MEXIYy HHUMH, TPUMEHSATh WX TPU PEIICHUH 3ajad,
KOHCTPYHpPOBaTh COOCTBEHHBIEC 3a7a4 YyKa3aHHBIX THIIOB, BIIAJIETh OCHOBHBIMU
METOJaMH PEIICHUs 3a7a4 Ha CMECH, CIUTaBbI, KOHIICHTPAIUW, PEIIaTh 3aJa4d Ha
MIPOIICHTHI, B TOM YHCJIE, CIOKHBIC MPOIEHTHI ¢ 0OOCHOBAHHWEM, MCIIOB3Ys pa3HbIC
CHIOCOOBI; pelaTh JOTMUECKHUEe 3a/1a4ll Pa3HBIMU CIOCOOaMU, B TOM YHCIE, C IBYMS
OJlokaMHd U ¢ TpeMms OJOKaMH JIaHHBIX C TOMOIIBIO TAOMIHMIl; periaTh 3aJa4d TI0
KOMOMHATOPUKE W TEOPHH BEPOSITHOCTEH HAa OCHOBE HCIOJB30BaHUS WM3YYEHHBIX
METOJ/IOB 1 00OCHOBBIBATh PEIIICHUE; PEIIaTh HECIOXKHBIE 3aa4d 10 MAaTEMaTHIECKOM
CTaTUCTHKE; OBJIAJIETh OCHOBHBIMH METOJAaMHU pEIICHUS CIOKETHBIX —3ajau:
apupMeTHYecKuid, anreOpandeckuii, mnepedop BapUAHTOB, TE€OMETPUUYCCKUN,
rpaduueckuii, MPUMEHSTh UX B HOBBIX 110 CPABHEHUIO C U3YUYCHHBIMH CUTYAIUSX.

B moBcenHeBHOW >XKM3HM M TPH H3YYCHUM JIPYTUX TPEIMETOB: BBIICIATH IPH
pEIICHNUH 3a/1a4 XapaKTePUCTHUKHA pacCMaTPUBAEMON B 3a7a4€ CUTYaIlHH, OTIIMYHBIC OT
peanbHbIX (T€, OT KOTOPBIX a0CTParupoBaIKCh), KOHCTPYUPOBATh HOBBIE CUTYaIlUU C
Y4EeTOM ITHUX XapaKTePUCTHK, B YaCTHOCTH, IIPHU PEIICHUU 3a7a4d Ha KOHIICHTPAIIHH,
YYHUTHIBATh TUIOTHOCTH BEIIECTBA; peliaTh W KOHCTPYMPOBATh 3aJadyd HA OCHOBE
pPacCMOTpPEHHsI pEalbHBIX CHUTYyallMid, B KOTOPBIX HE TpeOyeTCs TOYHBIH
BBEIYHCIIUTEIILHBIN pe3yJIbTaT; PeIlaTh 3aja4d Ha JBM)KCHHE IO PEKE, paccMaTpuBas
pa3HbIE CUCTEMBI OTCUETA.

CraTtucTka U TEOpUS BEPOSTHOCTEH: OMEPUPOBATH MOHATHUSMU: CTOJIOYATHIC U
KPYTrOBbI€ JMarpaMmbl, TAaOJMUIBI JaHHBIX, cpefaHee apudMeTHYecKoe, MeauaHa,
HauOOJIbIIIeE W HAWMEHBINIEEC 3HAYEHUs BBIOOPKU, pa3Max BBIOOPKH, AUCTEPCHUS U
CTaHJApTHOE OTKJIOHEHWE, CiIy4dailHas W3MEHYMBOCTH, W3BJIEKaTh HWH(OpMaIHio,
MPE/ICTABJIICHHYI0 B TabNuWIlax, Ha AWarpamMMmax, Trpadukax; COCTaBIATH TAaOJIHUIIBI,
CTPOUTh JHWAarpaMMbl W TpadUKH HA OCHOBE JAHHBIX; OIEPHUPOBATH TOHITHIMHU:
dakTopuan 4uciia, MepecTaHOBKM W COUYETaHUs, TPEyroiabHUK Ilackains; mpuMeHsTh
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NpaBUIO TIPOU3BEACHUS TMPU PELUICHUH KOMOMHATOPHBIX 3a7a4; ONEpUpPOBATH
MOHATUSIMU: CIy4YalHBIA OIBIT, CIy4YallHBIA BBIOOpP, HUCHBITAHHE, DSJIEMEHTApPHOE
cilydaitHoe coObITHE (MCX0]T), KIIACCHUECKOE ONpE/IEeIICHIE BEPOSTHOCTH CIy4yalHOTO
COOBITHSI, ONEpallMy HaJl CIy4yalHBIMU COOBITHUSIMU; MPECTABIATh MH(OpMAIUIO C
MIOMOILBIO KpYTOB DWJIepa; pelaTh 3a1a4i Ha BEIYACIEHUE BEPOSATHOCTH € MOJCYETOM
KOJIMYECTBA BAPUAHTOB C MOMOIIBI0 KOMOMHATOPUKH.

B noBceaHEBHON XW3HM M TpPU H3YYEHUU JIPYTUX MPEAMETOB: H3BJIEKATH,
UHTEPIIPETUPOBATH U MPeoOpa30BhIBaTh HHGOPMAIINIO, TPECTABICHHYIO B TAOIUIIAX,
Ha JMarpaMMax, rpaukax, OTpa)karollyl0 CBOMCTBAa M XapaKTEPUCTUKU PealIbHBIX
IPOLIECCOB U SIBJIICHUI; ONPENENATh CTATUCTUYECKHUE XAPAKTEPUCTHKU BBIOOPOK IO
TabnuiaM, JuarpaMmam, rpaukam, BBIIOJHITh CPABHEHHE B 3aBUCUMOCTH OT IIEJIH
pelieHus 3a/1a4u; OLICHUBATh BEPOSITHOCTD PEAIbHBIX COOBITHI U SIBICHHI.

Hctopuss MateMaTUKH: XapaKTEpU30BaTh BKJIaJ BBIIAIOIIMXCS MAaTEMaTUKOB B
pPa3BUTHE MATEMATUKU U WHBIX HAYYHBIX 00JacTeil; MOHUMAaTh POJIb MaTEMaTUKHU B
passutuu Poccuu.

MeTo1bl MaTEMaTHKU: UCIIONb3Ys U3YYEHHBIE METO/IbI, IPOBOAUTH JOKA3aTEIbCTBO,
BBITIOJIHATh OMPOBEPIKEHUE; BHIOMPATh U3YYEHHBIE METOJbl U WX KOMOWHAIMHU IS
pEelIeHUs] MaTEeMaTUYECKHUX 3a/lad; HCIOIb30BaTh MAaTeMaTHYECKUE 3HAHMS JIA
ONMCAHUSI 3aKOHOMEPHOCTEW B OKPYKAIOIIEH JECUCTBUTEIIBHOCTA U MPOU3BEICHUAX
UCKYCCTBa; MPUMEHATh MPOCTEHIINE MPOTrpaMMHBIE CPEACTBA U  DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUHA MATEMATUYECKHX 3a]1a4.

OcBoeHue yueOHOTro Kypca « Anredpa» Ha ypoBHE OCHOBHOTO 00I1IeT0 00pa30BaHUs
JOJDKHO 00ecrneunBaTh JTOCTHXKEHHE CIEAYIOIHUX MPEeIMETHBIX 00pa30BaTelIbHbBIX
pe3yJabTaTOB 10 TOAaM 00YUEeHHUS:

7 xKnacc

Hucna v BBIYUCIIEHUS
BrImonHTh, coueTast yCTHbIC M MUChbMEHHBIE TPUEMBI, apuPMETHIECKUE IEUCTBUS C
palMOHAILHBIMU YHCIIAMH.
HaxonuTth 3Hau€HUs YUCIIOBBIX BBIPAKECHUI; TPUMEHSATH pa3HOOOpa3HbIE CIIOCOOBI U
PUEMBI BBIYMCIICHUS 3HAUCHUM IPOOHBIX BBIPAXKEHUH, COJIepKAIINX OOBIKHOBECHHBIC
U JIECATUYHBIC JPOOH.
[lepexogute OT oOAHOM (oOpMBI 3amMcu uHcesl K Apyrod (mpeoOpa3oBHIBATH
JECATUYHYIO IpOOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECSITUYHYIO, B YACTHOCTHU B
OECKOHEUHYIO JIECSITUIHYIO APOOB).
CpaBHUBATh U YIOPSIIOYMBATH PALIMOHATIbHBIE YKCTIA.
OKpyrJsTh Ynca.
BBINONHATS TPUKUAKY W OLIEHKY pe3yJibTaTa BBIYMCICHHUM, OLICHKY 3HAYCHUU
YHCJIOBBIX BBIPAXKEHUU.
BbINONHATH NEMCTBUS CO CTETIEHSIMU C HATYpaIbHBIMU [TOKA3aTEISIMMU.
[IpuMeHSTh IPU3HAKU IETMMOCTH, PA3JIOAKEHNE HA MHOKHUTEIN HATYPAJIbHbBIX YHCEIL.
Pemiath nmpakTUKO-OPUEHTUPOBAHHBIC 33/l1a4d, CBSI3aHHbIC C OTHOILIECHUEM BEJIUYHH,
MPONOPLUHUOHAIBHOCTBIO BEJIMYMH, MPOIEHTAMH; HHTEPHPETUPOBATh PE3YJIbTAThI
pemeHuss 3amad ¢ Y4YETOM  OrPAaHUYEHUM, CBSA3AHHBIX CO  CBOWCTBaMU
paccMaTpuBaeMbIX 0OBEKTOB.
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Anrebpanyeckue BbIpaXeHUs
Hcnonp3oBarh anreOpandeckyl0 TEPMUHOJOTHIO M CHUMBOJMKY, NPUMEHATH €€ B
IPOLIECCE OCBOEHUS Y4eOHOr0 MaTepuania.
Haxoauts 3HaueHUs1 0yKBEHHBIX BBIPAKEHUH MPU 3a/1aHHBIX 3HAYEHUAX IE€PEMEHHBIX.
BremonusaTe mpeoOpa3oBaHHsl LEIOTO BBIPAXEHUS B MHOTOWIEH MPUBEACHUEM
MOJTIOOHBIX CIaraéMbIX, pAaCKPHITHEM CKOOOK.
BBITIONHAT YMHOXEHUE OJHOWIEHA HAa MHOIOYJIEH M MHOTOWJIEHAa Ha MHOTOYJIEH,
IPUMEHATH (DOPMYJIBI KBaJpaTa CyMMbI M KBaJparTa pa3HOCTH.
OCyIIECTBIATh PA3I0KEHUE MHOTOYJIEHOB HA MHOKHUTEIM C TOMOILbIO BEIHECEHUS 32
CKOOKHM O0OIIEero MHOXUTEINs, TPYIIUPOBKH CIAraeMblX, MNPUMEHEHUs QopMyn
COKpAIIEHHOTO YMHOKEHHS.
[TpumensaTh npeoOpa3oBaHMsT MHOTOWIEHOB Ui PEIICHUS pa3iMyYHbIX 3a1ad M3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON IIPAKTUKH.
Hcronb3oBaTh  CBOWCTBA CTENEHEHW C HATypajJbHBIMM  IIOKA3aTeIAIMM UL
peoOpa30BaHus BbIPAKECHUII.

VYpaBHEHHUs U HEPABEHCTBA

PemaTe MHElHbBIE ypaBHEHUS C OAHOW IEPEMEHHOW, IPUMEHSIS IIPABHUJIA IIEPEXO01A OT
UCXOJHOTO YpPaBHEHHSI K pPaBHOCUIbHOMY eMy. IIpoBepsiTh, SIBISETCS JU YHCIIO
KOpPHEM YpPaBHEHHS.
[IpumeHsTh rpadguueckue METoIbl IPH PELICHUH JIMHEUHBIX YPABHEHUN U UX CUCTEM.
[TonOupaTe mpuUMeEpHI Nap YKCE, SBISIOMIUXCS PEIICHUEM JIMHEWHOIO YPaBHEHUS C
JBYMSI IEPEMEHHBIMH.
CtpouTh B KOOPAMHATHOM IIOCKOCTH TpadUK JIMHEHHOrO YypaBHEHHS C JBYMS
NEPEMEHHBIMU; MOJIb3YyACh IPaQUKOM, IPUBOIUTH IPUMEPHI PELLICHUS] YPaBHEHUS.
PemaTte cuctemMel IByX JMHEWHBIX YPABHEHUM C IBYMs IIE€PEMEHHBIMU, B TOM UYHUCIE
rpadudecku.
CocTaBnsATh M pelaTh JMHEHHOE YPAaBHEHUE WM CUCTEMY JIMHEWHBIX YPABHEHUH 110
YCIIOBHIO 33Jlayd, HWHTEPIPETUPOBaTh B COOTBETCTBUUM C KOHTEKCTOM 3aJa4u
NOJIyYEHHBIA PE3yNbTaT.

Koopaunats! u rpaduku. Oyskimm
N3o00paxkaTh Ha KOOPJAUHATHOW MPSIMOM TOUYKH, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KU, MHTEPBAJIbI; 3aMMChIBATH YHCIOBBIE MPOMEXKYTKU Ha
anreOpanyecKoMm si3bIKe.
OtMmeyaTh B KOOPJAUHATHOM IJIOCKOCTH TOYKH IO 33JJaHHBIM KOOpAMHATaM; CTPOUTH
rpaduku muHeHHbIX QyHKHiA. CTpouTh rpaduk GyHKIMU ¥ = |X|.
OnuceiBaTh ¢ NOMOIIbIO (DYHKUIMH HM3BECTHBIE 3aBUCUMOCTH MEXKIY BEIMYMHAMMU:
CKOPOCTb, BPEMsI, PACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOUMOCTD; IPOU3BOJUTEIBHOCTD,
BpeMsi, 00bEM paboTHI.
Haxonute 3HaueHne PyHKIMU 10 3HAUCHUIO €€ apryMeHTa.
[TonumaTte rpaduueckuii cnocod mpecTaBieHus U aHaau3a HHPOpMaluy; U3BJIEKaTh
U UMHTEPIPETUPOBaTh MHPOPMALUIO M3 TpadUKOB peajbHBIX IMPOLECCOB U
3aBUCHUMOCTEM.

Cratuctuka 1 TeOpHUsl BEPOSITHOCTEN
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Uurath nHOpMaIUIO, MPEACTABICHHYIO B Ta0IMIaX, HA IUarpaMMax; MpeacTaBIsTh
JAaHHBIE B BHUJIe TaOJHUIl, CTPOUTH JUarpaMMbl (CTOJIOMKOBBIE (CTOJIOUATHIE) U
KpPYTOBbIE) M0 MacCUBaM 3HAYEHUH.
OnucelBaTh U UHTEPIPETUPOBATH PEATILHBIC YMCIIOBBIE JTAHHBIC, MPE/ICTABICHHBIE B
TabnuIax, Ha IuarpaMMax, rpadukax.
Hcnonb30BaTh AJi1 ONMCAHUS JAHHBIX CTAaTUCTUYECKHE XapaKTEPUCTHKU: CPEIHEE
apudmeTrnyeckoe, Merana, HaubOJIbIlIee U HAMMEHbIIIEE 3HAUCHUS, Pa3Max.
HmeTh mpezacTaBieHue O CIy4ailHON M3MEHUYMBOCTH Ha MpUMEpax IeH, PU3UIeCKUX
BEJIMYMH, aHTPOIIOMETPUYECKUX JAHHBIX; UMETh MPEJCTABICHUE O CTATUCTHYECKOU
YCTOMYHUBOCTH.
8 KIiacc

Uucna v BEIYUCICHUS
Hcronb30BaTh HaYaJIbHBIE MIPEACTABICHUS O MHOYKECTBE JEHCTBUTEIBHBIX YMCEN IS
CpPaBHEHHUS, OKpPYIJIEHUS M BBIYMCIEHUHN; H300pakaTb JCHCTBUTENbHBIE 4YHCIIA
TOYKaMHU Ha KOOPAUHATHOM IIPSMOM.
[TpumeHsTh NOHATHE apU(PMETUYECKOTO KBAAPATHOTO KOPHS; HAXOIUTh KBaJpaTHbIC
KOPHHU, UCIIOJIb3YSl NMPU HEOOXOJUMOCTH KaJIbKYJISITOP; BBINOJIHATH MPeoOpa3oBaHUs
BBIPKEHHUI, COIEPKAIIMX KBAJPATHBIE KOPHH, UCIIOIb3Ys CBOMCTBA KOPHEM.
Hcnonb30BaTh 3amucu OOIBIIMX W MaJIbIX YUCEN C TOMOIIBIO AECATUYHBIX ApoOeh u
CTEIICHEW YHnCIIa.

AnreOpandeckue BhIPAKEHHUS
[IpuMeHsATh MOHATHE CTENEHU C LEIbIM MOKa3aTesIeM, BBIIOJIHATh MpeoOpa3oBaHus
BBIPAXEHUH, COAEPIKAMNX CTEIIEHU C LEIbIM MOKA3aTENEM.
BbINONMHATE TOXKIECTBEHHBIE TPEOOPa30BaHUS PALIMOHANBHBIX BHIPAKEHUH Ha OCHOBE
IpaBWI ACUCTBUIA HaJ MHOTOWIEHAMHU U anreOpandyeckKuMU JpoOsiMH.
PacknanpiBaTh KBaJpaTHBIM TPEXWICH HA MHOKHUTEIIH.
[TpumensTh npeoOpa3oBaHUs BBIPAXKEHUM Al pelIeHUs pa3jMyYHbIX 3aJad U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON ITPAKTUKH.

YpaBHEHUS ¥ HEPABEHCTBA
Pemiarb NMHENHBIE, KBaJpaTHbIE YpPaBHEHUS W palMOHAIbHBIE YpPaBHEHMUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMsI IEPEMEHHBIMH.
[IpoBOANTE NPOCTEMIIME HCCIEAOBAHUSA YPAaBHEHUM M CUCTEM YpPABHEHHM, B TOM
Yyuclie C NPUMEHEHHEeM TIpadHuuecKux MpeacTaBieHui (ycTaHaBIMBaTh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUH PEILICHHUS, €CIIM UMEET, TO CKOJIBKO, U Tp.).
[lepexoauTh OT ciioBecHOM (POPMYIHMPOBKU 3a7auu K €€ anreOpandeckoil MojAenu ¢
MOMOILbIO COCTABJICHUSI YPABHEHMSI WJIM CHUCTEMbl YPABHEHUH, UHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3aJa4H [TOJTYYEHHBIN pe3ynbTar.
[IpuMeHsATh CBOMCTBAa YHCIOBBIX HEPABEHCTB [JIs CPAaBHEHMsI, OLICHKH; pEIIaTh
JMHEHHBIC HEPABEHCTBA C OJHOM MEPEMEHHON M UX CUCTEMBI; 1aBaTh rpaduyecKyro
WJUTFOCTPALIMIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

OyHKUIHUH
[lonumMaTe ¥ WCMONB30BaTh (PYHKIMOHAIHHBIC TOHATAS W SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUYEHHMsI); ONpENesITh 3HaueHHe QYHKUUU MO 3HAYEHUIO
apryMeHTa; ONpeaeNsTh CBOMCTBA QYHKUIUHU 110 €€ rpaduKy.
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y k
CTpouTs rpaduKy s1eMeHTapHbIX QYHKIMA Butay = -, y = x2,y=x3,y=+x,y=

|x|; omuchIBaTH CBOMCTBA YUCIOBOM (YHKIUHU 10 ¢€ rpaduKy.
CraTtucTtuka u Teopus BEPOSITHOCTEN

W3BnekaTe W mpeoOpa3oBbIBaTh MH(OpMaIMIO, MPEACTaBICHHYIO B BUJIE TaOJIMII,
JuarpaMm, rpauKoB; MPEACTaBIATh JaHHbIC B BUJIE TAOJIUII, TUArpaMM, TpauKoB.
HaxonuTh 49acTOTBI YMCIOBBIX 3HAYEHHWH M YacTOTHI COOBITHH, B TOM YHCJE TIO
pe3yabTaTaM U3MEPEeHUI 1 HAOIIOACHU.
OnepupoBaTh MOHATUSMU: MHOKECTBO, IMOJMHOYECTBO; BBIMOJIHATH ONEpPALMKU Haj
MHOKECTBaMU: OOBEAMHEHUE, MEPECEUYCHHE, JOMOTHCHHUE; MEePEUUCISITh SJICMEHTHI
MHOYECTB; TPUMEHSATH CBOMCTBA MHOYKECTB.
Hcmnonp3oBaTh rpadudeckoe MPEeACTABICHHE MHOKECTB U CBSI3€H MEXITy HUMH IS
OMMCAHUS MPOLIECCOB U SIBJICHUH, B TOM YHWCIE MPU PEUICHUM 3a7ad U3 JAPYTrux
y4€OHBIX MPEIMETOB U KyPCOB.
9 xiace

Uucna v BEIYUCICHUS
CpaBHUBATH U YNIOPSAAOYUBATH PALIMOHAIIBHBIE U HPPALMOHAIIbHBIC YUCJIA.
BoinonHsTh apudMeTnyeckue 1eMCTBUS ¢ palliOHATBHBIMUA YU CIIAMU, COYETAs] YCTHBIC
Y NIMCbMEHHBIE TPUEMBI, BBITIOJHATH BBIYUCIIEHUS C UPPALMOHATIbHBIMUA YHCIAMH.
HaxoauTh 3HauYeHUs CTEMEHEW C IENbIMU TMOKa3aTesIMU U KOPHEW; BBIUUCIATH
3HAYCHUS YUCIIOBBIX BHIPAKECHUM.
OKpyIJISITh IEUCTBUTEIBHBIC YHUCIIA, BBITOJIHITH MPUKUIKY pe3yJibTaTa BIYUCICHUM,
OIICHKY YUCJIOBBIX BBIPAYKCHUI.

YpaBHEHUS 1 HEPABEHCTBA
Pemiaty nuHEHBIE W KBaJpaTHbIC YPaBHEHUS, ypaBHEHUS, CBOJSIIHECS K HUM,
nmpocTenime ApoOHO-paIlMOHAIbHBIE YPABHEHHUS.
Pemiats cuctemsl IBYX JIMHEWMHBIX YPABHEHUH C IBYMSI IEPEMEHHBIMU U CUCTEMBI IBYX
YpaBHEHMI1, B KOTOPBIX OJIHO YPAaBHEHUE HE SIBJICTCS JTMHEHHBIM.
PemaTe TEKCTOBBIE 3alauu alreOpandeckuM CIocoOOM C MOMOIIBIO COCTaBIICHUS
YPaBHEHUS WU CUCTEMBI IBYX YPABHEHUN C JBYMS EPEMEHHBIMHU.
[IpoBOANUTE TIPOCTEUIIME HCCIENOBAHUS YPABHEHUM W CHCTEM YPAaBHEHHU, B TOM
YHUCJIe€ C MPUMEHEHHEeM TpadUuyuecKux MpeACTaBICHUN (yCTaHABIMBATh, UMEET JIU
YpaBHEHHE WM CUCTEMA YPaBHEHUI PEIICHUS, €CIIM UMEET, TO CKOJIBKO, U TIp.).
Pemiath nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIC HEPABEHCTBA; M300pakaTh peEIICHUE
HEPABEHCTB Ha YUCJIOBOM MPSIMOM, 3aMUCHIBATh PEIICHUE C TIOMOIILI0O CUMBOJIOB.
Pemiath cuctempl JTUHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIFOYAIOIIIHE
KBaJpaTHOE HEPABEHCTBO; U300paXkaTh peIICHNE CUCTEMbl HEPABEHCTB HA YMCJIOBOM
MPSIMOM, 3aITUCHIBATh PEIIEHUE C MIOMOIIBIO0 CUMBOJIOB.
Hcnonb30BaTh HEPABEHCTBA MPU PELICHUN PA3JIMYHBIX 33]1a4.

OyHKUIHUH
PacriosnaBath  QyHKIIMM  W3y4eHHBIX BHAOB. [loKa3biBaTh  CXEMaTUYECKH
pacmnoioKeHNe Ha KOOPAMHATHON TIOCKOCTH rpadukoB GyHKIMN BuAa: ¥ = kX, y =

k
kx+ b,y = —y = ax? + bx + ¢,y = x3,y = VX, y = |x| B 3aBHCHMOCTH OT 3HAUCHHUI

K02((PHUIIMEHTOB; ONMUCHIBATH CBOWCTBA (DYHKITUH.
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Crtpoutsb 1 n300paxaTh CXeMaTUYECKU TpadUKu KBAIPATUYHBIX (YHKIUNA, ONUCHIBAThH
CBOMCTBA KBaIpaTUYHBIX (DYHKIIMM 110 UX rpaduKam.
Pacnio3naBath kBajpaTuyHyro GyHKIHMIO 10 ¢GopMmysie, MNPUBOJIUTH MPUMEPHI
KBaIpaTUYHBIX (DYHKIMHA U3 peabHOM XKU3HU, GUBUKHU, TEOMETPHH.
ApudmeTrnueckast 1 reOMETpHUUECKast MPOTrPecCruun
Pacno3naBaTh apuMETHUECKYyl0 U TE€OMETPUYECKYIO MPOTPECCHH TPU Pa3HbIX
crioco0ax 3amaHusl. BEIMOTHATH BBIUKMCICHHS C UCTIOIB30BaHUEM (HOPMYII N-TO YJICHA
apu(MeTHYeCKON U TEOMETPUUECKOM MPOTrpecCrii, CyMMBI IIEPBBIX N YJICHOB.
N306paxaTs 4ieHbI MOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPMHATHOMN TJIOCKOCTH.
Pemare 3amauu, CBS3aHHBIE C YHCIOBBIMH IIOCIEAOBATEIBHOCTAMH, B TOM YHCIE
3aJlayul U3 peaibHON KU3HHU (C UCIIOJIb30BAaHUEM KaJBKYJISTOPA).
CraTtuctuka u TeOpust BEPOSITHOCTEN
W3Bnekatb M mpeoOpa3oBbIBaTh HHPOPMAIUIO, NPEACTABICHHYI0 B pPa3IMYHBIX
MCTOYHUKAX B BUJE TaOJUIl, Juarpamm, rpadukoB; MPEJCTABISATh JaHHBIE B BUJIC
Ta0JIHII, TUarpaMm, rpauKoB.
Pemars 3aaun opraHn30BaHHBIM IEPEOOPOM BAPUAHTOB, @ TAKIKE C UCIIOIb30BaHUEM
KOMOMHATOPHBIX IPABUII U METOOB.
BEPOSITHOCTH CIIy4ailHBIX COOBITUI B M3YyYEHHBIX OIBITaX, B TOM YHCJE B OIBITax C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMUA COOBITUSIMU, B CEPUSIX UCIBITAHUI 10 MIEPBOrO
ycnexa.
HNmeTh npencTaBiieHUE O CIyYalHOM BEJIMYMHE U O PACTIPEACIEHUH BEPOSATHOCTEM.
WMeTh nipecTaBieHre 0 3aKOHE OOJIBIINX YUCEN KaK O MPOSBIEHUU 3aKOHOMEPHOCTH
B CJIy4ailHOM M3MEHUYHUBOCTHU U O POJIA 3aKOHA OOJIBIINX YHCEJI B PUPOJIE U OOILIECTBE.
Paznen 2. Conep:kaHnue y4eOHOIro npeamera.

11\/?1 Pasznen TeMsl, BXOAAIIUE B pa3iel. ConeprkaHue yueOHOro MaTepuaia.
7 Kyace
1. | Boipaxenus. BeIpaxxeHus. UucnoBele BBIpaKEHHA. 3HA4YCHHE
ToxnecTsa. YUCJIOBOTO  BBIpaXKeHUs. YHCIIOBbIE
YpaBHeHus. Yucnossle BBIDQKCHUS. | BBIDAXKECHUs, HE HMEIOIIHUE CMBICTIA.
BripaxkeHus ¢ nepeMeHHbIMU. | 3HaU€HHE BBIPAXKEHUS C IEPEMEHHBIMU
CpaBHeHue 3HAYEHUH | IIpH YKa3aHHBIX 3HAYEHUAX
BBIPAXKEHHUIA. nepeMeHHbIX. Dopmynbl. CpaBHEHHE
3HaueHuN BbIpakeHud. Crporue u
HECTPOTME HEpaBeHCTBA. [[BONHBIE
HEPaBEHCTBA.

[Tpeobpa3zoBanue CaoiicTBa JeHCTBUM HAJ YUCIAMH U
BBIPAKCHU. ux CJIEICTBHUSL. ToxecTsa.
TOXIECTBEHHO pAaBHBIE BBIPAKECHMUS.
CsoiictBa  nemictBuii  Hap | IIpocreiimme TOXIAECTBEHHBIE
YHCIIaMH. ToxnecTBa. | mpeobpazoBaHuUs BBIPAKEHMII:
ToxecTBeHHbIE NpUBEJICHUE TIOJOOHBIX CllaraeMbIX,
npeoOpazoBaHus packpbiTue CKOOOK, THepe]] KOTOPbIMU

BBIPAKCHU. CTOMT 3HAK «IUIKOCY» MIIU KMUHYCH.
YpaBHeHUs c OIHOM | YpaBHEHHs C OJHOM IIEPEMEHHOM.
IIEPEMEHHOM. KopeHp ypaBHeHHs. PaBHOCHIBHOCTH
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VYpaBHEHHE U €r0 KOpPHH.

ypaBHeHUH. JIuHElHOE ypaBHEHUE C
OJHOM IIEPEMEHHOM. Pemenue

JluHeitHoe  ypaBHEHHME C | YpaBHEHUM C OJIHOW IEPEMEHHOM,
OJHOM MIEPEMEHHOM. | CBOISIIMXCS K JIMHEHHBIM. Pemenue
Pemenne 3agad ¢ mMoMoOmIbIO | TEKCTOBBIX ~ 33Ja4y € [IOMOIIbIO
YpPaBHEHUU. YpaBHECHUM.
Craructuueckue Cpennee  apudmernyeckoe  psana
XapaKTEPUCTHUKHU. JAHHBIX KaK OJIMH M3 OCHOBHBIX
CTaTUCTUYECKUX MoKa3zarenen. Pazmax
Cpennee apudmeTHueckoe, | Kak  XapaKTepUCTHKa HAWOOJBIIEro
pa3max Mojaa. MeauaHna, Kak | pa3jv4Ms 4MCell B paay JaHHbIX. Mozaa
CTaTUCTUYECKas KaKk  CTaTUCTUYECKUU  MOKa3aTelb.
XapaKTEepUCTHUKA. Ciydau, Korja mpHu aHajW3€ JAHHBIX

IpEeANoYTeHnEe OTHAETCS MOJAE, a HE

cpenHemy apuMeTHUIECKOMY.
Menunana pana JAHHBIX Kak
CTaTUCTHYECKUMI IOKa3aTellb.
Haxoxnenue MeaUaHbl

YHOOPSZOUYEHHOTO psfa YHCEN IPU
HEYETHOM M YETHOM  KOJHMYECTBE
YJICHOB 3TOTO psija.

QyHKIUN.

OyHKIUYN 1 UX TpapuKH.

Urto TaKoe
Brruucnenue
¢yHKIMM 110
I'paduk pyHKuUM.

byHkuusa?
3HAYCHUH

dbopmyuire.

3aBUCUMOCTh OJIHOM NEPEMEHHOH OT

Apyro.  AprymMeHT U (QyHKIMS.
Ob6nacte  omnpeneneHus  QYHKIMH.
3aganue  (QYHKIMH C  TIOMOIIbIO
(hopmMyIIBL. ['padux byHKINN.
[Tpumeps! rpadukoB GyHKIIMOHATBHBIX
3aBUCUMOCTEN  MEXJIy  pealbHbIMHU
BEJIMYMHAMU.

Jluneitnast pyHKUUS.

IIpssmas
IPONOPIHUOHAIBHOCT U €€
rpaduk. Jluneitnas ¢yHkuus
u e€ rpaduk.

[Ipsimass TPONOPIMOHATBLHOCTh KAk
¢byHkuus, 3agaBaemas Gopmynoil y =
kx, rne x — He3aBUCUMas IEpeMEHHas,
k — aucno, ormmuHoe ot HyIs. ['padux
OpsSMOit MPONOPLHUOHATIBHOCTH,
pacIooKeHne rpaduxa B
KOOPJMHATHOM IUIOCKOCTH B
3aBUCHMOCTH OT 3HaKa k.

JluneiiHast QyHKIUS Kak (yHKIHA,
3amaBaeMas Qopmynoir y = kx + b,
rne k u b — Hekoropsele uncna. ['papuk
JIMHENHON byHKINN. Yrunoson
koahdunmeHT mnpsmoi. B3aumuHoe
pacrioyio’keHue rpaduKoB JBYX
JUHENHBIX QYHKIUN C OIMHAKOBBIMU U
pa3IMYHBIMU YTJIOBBIMU
KoahduLreHTamMu.

CreneHsn ¢
HaTypaJabHbIM
[IOKa3aTeJieM.

CrerneHn 4 €€ CBOMCTBA.

OnpeneneHue  cTeneHu ¢
HaTypaJbHBIM IIOKa3aTeJIEM.
YMHOXEHUE U JCIICHHE

Onpenenenue CTEIICHU c
HaTypaJbHBIM TOKa3aTeJieM.
Bo3penenue B CTEIICHD
ITOJIOXKUTCIIBHBIX 158 OTpI/IIIaTeJ'II)HI)IX

yucell. HaxoxaeHue 3HaueHUs CTEIICHU
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creneHed. Bo3BeneHue B | cC MTOMOIIBIO KaJIbKYJIsTOpA.

CTCTICHh MPOW3BEACHUS W | YMHOXKEHHUE U JICTICHHE CTCICHEH.

CTEIEHH. CreneHb C HYJIEBBIM ITOKA3aTEJICM.
Bo3sBenenue B cTeneHb MPOU3BEACHUS U
CTEITEHH.

OIHOYJICHBI. OxHOuJICH, CTaH/IapPTHBIN 370
onHowieHa. KoaddumueHnt u creneHn

OnHOuICH u ero | OgHOWICHa. YMHOXKEHHE OJHOYJICHOB,

cTaHapTHHINA BU. CllOKEeHHE
A BBIYATAHHE OJHOUWIEHOB

BO3BEJIEHHE OJHOWIEHA B CTEIEHb.
®dyskuy BUga y = x2 u y = x> u ux

YMHO)XEHHE  OOHOWIEHOB. | rpaduku. [lpumepsl rpadudeckoro
Bo3Benenue opHOWIEHA B | pelleHHs YpaBHEHHI x? =kx +b,
creneHb OyHKUIMM BUAA Y = x3 =kx +b.
x?uy = x> n ux rpapuku.
MHoOrouneHsl. Cymma u pa3HOCTh | MHOrouneH,  CTaHAAPTHBIA  BUJ
MHOT'OYJICHOB. MHOTOYJICHA. [Tono6ubIe YJICHBI
MHOTOYJICHA, MPHUBEACHUE MOI0OHBIX
MHorousnen u €ro | 4WICHOB. Crenenb MHOTro4JIeHa
craHfapTHbIN BUA. CI0KEHHE | CTAHIapTHOTO BU/JIA. Crenenn
Y BBIYUTAHUE MHOTOWIEHOB. | IIPOU3BOJIBHOIO MHOI'OYJICHA.
CiioxeHue ¥ BBIYMTaHUE MHOTOUYJIEHOB.
[IpousBenenue onHOWIEHa U | YMHOXKEHHE OJIHOUJIEHA Ha
MHOI'O4JIEHA. MHOTOWIEH, €ro NpUMEHEHUE B
npeoOpa30BaHUM 1EJIOTO BHIPAXKCHUS B
YMHOXKEHHE OIHOYIEHA Ha | MHOTOWIEH  CTaHJApTHOTO  BHJA.
MHOTOYJICH. Brinecenue | Mcnonb3zoBanue YMHOKEHUS
o0miero  MHOXHUTENS ~ 3a | OMHOWIeHa Ha  MHOTOWIEH  Ipu
CKOOKH. JI0Ka3aTeNbCTBE TOXKIECTB U PELIEHUH
ypaBHEHUN. Pa3noskeHne MHOTO4JIEHOB
Ha MHOYKUTEJIN C TIOMOIIbIO BHIHECEHHUSI
00I11er0 MHOKHTEIS 32 CKOOKH.
IIpousBenenue YMHOXkeHnE MHOTOWIECHa Ha
MHOTOYJIEHOB. MHOTOYJIEH, €ro IMpPUMEHEHHE JUId
YIPOILEHUS BBIPOKECHHM, npu
YMHOKE€HHE MHOrO4YJIEHa Ha | J10Ka3aTeJIbCTBE TOXKJIECTB, npu
MHOTOYJICH. Paznoxxenue | pelieHUM ypaBHEHH, B 3aJayax Ha
MHOTOYJIEHa HAa MHOXHTENH | AenuMocTb. Crioco® rpynmupoBKH Kak
CIoCcoOOM TPYIITUPOBKH. OIMH W3  CIOCOOOB  Pa3OKEHUsS
MHOTO4JICHOB Ha MHOHUTEIH.
[Ipumenenune crnocoba TpynIUPOBKU
npu HaxXO0XJIEHUU 3HAUYEHUS
BBIpaKCHUS, JI0Ka3aTeNIbCTBE
TOKJIECTB.
DopMybl KBagpar cymmel m kBaapar | Popmynsl  KBaapata CyMMbl U
COKpalI€HHOI O pPa3HOCTH. KBaJ[paTa pa3HOCTU JBYX BBIPAKEHUM:
YMHOCHUS. (a + b)? = a® + 2ab + b?,

Bo3Benenue B KBaJpar
CYMMBl W Pa3HOCTH JBYX
BbIpaKEeHMI. Bo3Benenue B
KyO0 CyMMBI ¥ Pa3HOCTH JABYX
BbIpakeHU. Paznoxenue Ha

(a — b)? = a? — 2ab + b2, X
IpUMEHEeHHe B  IpeoOpa3oBaHUsIX
BBIDQXKECHUI, TPU  JI0Ka3aTEJIbCTBE

TOXKIECTB ¥ PpEIICHUH YypaBHEHUHU.
Hcnonws3oBanne Gpopmy
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MHOXKHUTEIH €  TTOMOIIBIO
dbopMyn KBagpara CyMMBI H
KBajIpaTa pa3HOCTH.

a’?+2ab+b?>=(a+b)*n

a? — 2ab + b? = (a — b)? JUISt
IpCACTABJICHUA BBIPAXKCHUA BU A
a’+2ab+b? B Buge KBajgpara
nByunena. Dopmyasl Kyba CyMMBl U
Ky0a pa3HOCTH JBYX BBIPAKCHUN:

(a + b)® = a® + 3a?b + 3ab? + b3,
(a — b)® = a® — 3a?b + 3ab? — b3,
X IPUMEHEHHUE [ TPeoOpa3OBaHus B
MHOT OYJICH BLIpa)KeHI/Iﬁ BHUIa

(a + b)3, (a —b)3.

Paznocts kBagparoB. Cymma
Y pPa3HOCTh KyOOB.

VMHOKEHHE PAa3HOCTH JBYX
BBIDAKCHUN Ha HX CyMMY.
Pasnoxenue pa3HOCTH
KBaJIpaTOB Ha MHOXXHUTEJIH.
Pa3znoxeHne Ha MHOXHUTEIU
CYMMBI U pa3HOCTH KyOOB.

®opmyna (a — b)(a + b) = a? — b?,
€€ UCIOJIb30BaHUE IS IIPEICTABICHUS
IPOM3BEAECHUS PA3HOCTH U CYMMBI IBYX
BBIDOKEHHU B BWJAE  Pa3HOCTH
KBaJ[paTOB 3THX BblpakeHUil. Popmyia
a’? —b?=(a—b)(a+b), eéd
UCIIOJIb30BAaHUE JJI PA3JIOKEHUs Ha
MHOXHTEIN Pa3sHOCTH KBaJpaToB JBYX
BBIpAKEHUU. DOpMYyIIbI
a2+ b3 = (a + b)(a? — ab + b?),
a® — b3 = (a—b)(a?+ ab + b?), ux
OPUMEHEHUE [UIsl pPa3JIoKEHHUs Ha
MHOXHTEIN CYMMBI U Pa3HOCTH KyOOB
JIBYX BBIPaKCHUM.

[TpeoOpa3oBanue LEJIBIX
BBIPAKCHU.
[Tpeobpa3zoBanue LEJIOT0

BBIPQXECHUSI B MHOTOYIEH.
IIpumeHeHne pa3IMYHBIX
CIocOOOB  Pa3NIOKEHHUsST Ha
MHOKUTEIH.

Lenoe Boipaxxkenue. [IpeobpasoBanue
LEJIOr0 BBIPAXEHUSI B MHOTOUIEH
yTEM IIPUMEHEHHUs ITPaBUJl JEHCTBUN C
MHOT'OUYJICHAMHU " dbopmyn
COKpaIIEHHOT O YMHOXEHHS.
Hcnonb30BaHue pa3iavyuHbIX CIIOCOOOB
pa3noXKeHUs MHOT'OYJIEHOB Ha
MHOXXUTEJIH:  BBIHECEHME  OOIIEro
MHOJKUTENIS 3a CKOOKHM, cmocoba
TPYNIUPOBKU, CIEICTBUN U3 (popmyin
COKpaILIEHHOT O YMHOXEHHS.
[Ipumenenue npeoOpa3oBaHUN LENBIX
BBIDQXKXECHUM  TIpU  JIOKA3aTeNbCTBE
TOKJECTB, PEUIEHUH YpaBHEHWUH, B
3a1a4ax Ha JEIMMOCTb, B
BBIUHUCIICHUSIX, B YAaCTHOCTH IIpH
HaXO0XJACHUM 3HAYEHUH BBIPAXKEHUU C
MTOMOIUIBIO KAJIbKYJISATOPA.

CucreMbl
JIMHENHBIX
YPaBHEHHUHU.

JIunelible  ypaBHEHUsA C
JIBYMsI TEPEMEHHBIMH M HX
CUCTEMBI.

JIuneliHoe  ypaBHeHUE C
JBYMsI MEePEMEHHBIMH.
I'paduk JUHENHOTO

ypaBHEHUS c JIByMsI

Pemenune ypaBHeHHMs ¢ IByMsA
MEPEeMEHHbIMI KaK T[apa 3HaYeHHUH
MepeMEeHHbIX,  o0pamamomas 3T
ypaBHEHHE B BEpPHOE PaBEHCTBO.
PaBHOCUIIBHBIE YpaBHEHMSI C ABYMs
MIEPEMEHHBIMH, YCIIOBUS Iepexofa OT
OJIHOTO YypaBHEHUS K JPYroMy, €My
paBHOcHJIbHOMY. ['paduik ypaBHEHUS C
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IIEPEMEHHBIMH. Cucremsl
JUHEHHBIX  yYpaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

OByMs nepeMeHHbIMH. lIpamas kak
rpaduK JIMHEHHOTO YpaBHEHHUS C IBYMS
IEpPEMEHHBIMH, B KOTOPOM XOTs OBl
OMMH W3  KOX(PHUIMEHTOB  MpHU
IIEPEMEHHBIX HE paBeH Hyiro. Cucrema
YPaBHEHUU C IBYMsl IIEPEMEHHBIMH, €&
pelleHre  Kak  mapa  3HA4eHuH
IIEPEMEHHBIX, oOpalaronas KaxJoe
YPaBHEHHE  CHCTEMBI B  BEpHOE
PaBEHCTBO.

Pentenne cucteM JIHMHEHMHEBIX
YPaBHEHUM.

Cnoco0 MOJICTAHOBKH.
Cnoco6 crnoxenus. Pemenue
337249 C IIOMOIIBIO CHCTEM
YpPaBHEHUU.

PaBHOCHIIBHOCTB CHCTEM ypaBHEHHI €
JBYMsI ~ IIEPEMEHHBIMH.  AJITOPUTM
pELICHNs CUCTEMBI JABYX JIMHEHHBIX
YpPaBHEHUH C JBYMs II€PEMEHHBIMHU
CIocoOOM  TOJCTaHOBKH. AJITOPUTM
pelIeHusl CUCTEMBl JABYX JIMHEHHBIX
YPaBHEHUI € [JBYMsl II€PEMEHHBIMU
criocoboM cinoxenus. Mcnonb3oBaHue
CUCTEM JIMHEWHBIX YPAaBHEHUH C ABYMs

IIEPEMEHHBIMU JUTS peuieHus
TEKCTOBBIX 3amady. OCHOBHBIE 3Tallbl
peumieHuss  TEKCTOBOM  3ajaun ¢
IOMOUIBIKO CUCTEMBI YPABHEHHH.

[ToBTOpEHME. DyHKIUU. OpHowieHbl. | 3akpeIyieHUue 3HaHUM, YMEHMH U

MHorouseHsl. @opMybl | HABBIKOB, NOJIYYEHHBIX HAa YpPOKax II0
COKpAIIEHHOTO YMHOJKEHHUS. | TaHHBIM TEMaM.
Cucremsl JIMHENHBIX
YpaBHEHUU. Urorosoe
IIOBTOPEHHUE.
8 KJ1acc

IToBTOpEeHune MHOTO4JIEHBL. AKTyanusanusi 3HaHUN, yMEHUH U

u3y4eHHoro B 7 | dopmynbl COKpAIIEHHOTO | HABBIKOB, IOJIyYEHHBIX Ha YpPOKax II0

KJIacce. YMHOXEHHUSL. JaHHBIM TEMaM B 7 Kjacce.

PanmonanbHbie
poowu.

PanmonansHbeie 1poOu U UX
CBOMCTBA.

PaHI/IOHa.TIBHBIG BBIPpAXKCHUA.
OCHOBHOE CBOWCTBO JpOOH.
Cokpaiiienue 1po0ei.

[Iponomxkaercs
yUaIuxcs c TOXKJIECTBEHHBIMU
npeoOpazoBaHUsIMU  aNreOpandeckux
BBIPAKCHU. Bsenenue TOHSTHS
panMoOHaIBHOTO BBIPAKECHMUS,
JOTTYCTUMBIX 3HAYCHHUH MEPEMEHHBIX B
palroOHaIbHOM BBIPAXKECHHH,
panMoHanbHOW  Jpodu. 3HAKOMCTBO
yUYallUXC C OCHOBHBIM CBOMCTBOM
panroHaIBHOM Ipobu " ero
MPUMEHEHHEM B  TPEeoOpa3OBaHUAX
JPOOHBIX BRIPAKCHHM.

O3HAKOMJICHHUC

CymMa ¥ pa3HOCTh IpoOeii.

CrnoxeHrne W BBIUWTAHHUE
Ipodeld ¢ OJWHAKOBBIMHU
sHameHareaaMu. CloxeHue u

PaccmoTpenue cnoco0oB CIIOKEHUS U
BBIUMTAHUS JApoOed U TNpUMEHEeHHe
THX CIIOCOOOB B MpeoOpa3oBaHUsX
paloHaIbHBIX BBIpaXEHUI,
COCTABJICHHBIX M3 LEJNbIX U JPOOHBIX
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BBEIUHTAHUE npobeit C | BRIPOXKEHUH € TOMOILIBI  3HAKOB
pa3HBIMH 3HAMEHATEIISIMHU. «IUTIOCY» UITH «KMUHYCY.
[IpousBenenne u 4actHoe | M3ydenue NEeUCTBUA C
IpOOeii. paIoHaIbHBIMU JIpOOsMHU.
Paccmotpenue npuémMoB YMHOXKCHHUS H
YMHOXEeHHE npoOeii. | neneHust npooOeii, BO3BeAEHUS APOOH B
Bossenenne Ipoou B | cTenieHb,  (OPMHUpOBaHUE  YMCHHS
crenenb. Jlenenue napoOelt. | mpeoOpa3oBeIBaTh APOOb B Pa3IMYHBIC
[TpeobpaszoBanue paroHaIbHbIC BBIPAYKCHHUS.

panrOHAJIBHBIX BBIpa)I(eHHﬁ.

OyHKIMA Y = s u e€ rpaduk.

IIpuobpereHue  mpeincTaBIEHUS O
. K .
CBOWCTBaX (yHKIUH Yy = ol (R

rpaduke.

KBagparusie
KOPHH.

JleficTBUTEIbHBIC YUCIA.

Pauuonanbubie qucIa.
UppanuonaibHbie yncia.

IToBTOpEHME CBENCHUI O MHOKECTBAX
HATYpaJIbHBIX, [ENbIX U PAllHOHATBHBIX
9HCell, BBEICHHE COOTBETCTBYIOIIUX
0003HaYeHUI u 00BsACHEHHE
MPOUCXOXKICHUS OTHUX OO003HAYCHUIA.
OrnpenenieHust TOHATHH TTOAMHOXKECTBA
U Pa3HOCTU MHOXECTB, PACCMOTPCHHE

BOIIpOCa 0 MIPEACTaBICHUHT
pallMOHAIBHBIX  YHCET B BUJIE
IECATUYHBIX Ipooeid, BBEICHUSA

IIOHATHA I[GI‘/JICTBI/ITCJII)HOI‘O qyucila H
HPppalMOHAJIBHOI'O YHrCJIa.

Apudpmernueckuii
KBaJpaTHbIN KOPEHb.

KBanparssie KOPHH.
Apudpmernueckuii
KBaJIpaTHbIN KOPEHb.
VpaBHeHUE x? =a.
Haxoxnenne
OpUONMKEHHBIX — 3HAYEHHH
KBaJpaTHOIO KOpHSI.

dynkuus y = V/x 1 eé KopHH.

BBenenve moOHATHA ~— KBaJIpaTHOIO
KOpHS U apu(pMETHYECKOTrO
KBaJIpaTHOTO KOpHSA. 3HAKOMCTBO C
yrotpeGnennem 3maka vV, MmomydeHue
MPEACTABICHUS 0 npuémMax
HaXO0XJIECHUs 3HAYEHUIl KBaJpaTHOIO
KOpHS U3 4YHCIa, B YaCTHOCTH C

TIOMOIIBIO KaJIbKYIATOPA.
PaccMoTpeHre  Bompoca O  YHCIE
KOpHeH ypaBHeHMs X2 = a npu

a>0,a=0a<0. Pacmmpenue

3amaca  CBEJACHUW  ydallluXcs O
(GbyHKIUAX. 3HAKOMCTBO CO CBOMCTBAMH

dynximu y = /x u eé rpaduxom.

CaoiicTBa apudmeTnyeckoro
KBaJIpaTHOT'O KOPHSL.

KBanmpatHelii  KOpeHb U3
MpOM3BENICHU W  JIpoOH.
KBanmpatHelii  KOpeHb U3
CTEIEHH.

3HaKOMCTBO c OCHOBHBIMH
CBOMCTBaMH apuQMeTHIECKUX
KBaJPAaTHBIX KOpPHEH M TNPHUMEHEHHUE
9TUX CBOWCTB B BBIYHUCICHHUSIX W
npeoOpa3oBaHMSIX. [TpoBenenune
JI0Ka3aTeNbCTBA TEOPEMBI 0
KBaApaTHOM KOPHE M3 MPOU3BCACHUA U
npoOu, TMpUMEHEHUE STOW TEOpeMbl B

npuMepax. ToxaecTBa Va-vb =+ab
u

Ya_ |a KaK CIeNCTBUI U3 DTOM
Vb~ Alb A

TEOPEMBI, IPUMEHEHHE 3TUX CIEACTBUI
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B IpuMepax. JJoka3zaTeabCTBO TEOPEMBI
0 CHpaBeUIMBOCTH PaBEHCTBA VX2 =

x| w  dopmupoBaHme  yMCHHS
yUYaluXcs BBIMOJHATh  W3BJICUYCHHE
KOpHEM U3 CTeneHed ¢ YETHBIMU
MOKAa3aTeIsIMHU.

[Ipumenenue CBOWCTB
apu(METHIECKOTO

KBaApaTHOI'O KOpHA.

BbelHeceHne MHOXMTENS 3a
3HaK  KOpHs. Bnecenne
MHOXUTEJS TIOJ1 3HAK KOPHS.
ITpeobpa3oBanue
BBIPDOKEHMH,  COAepk allux
KBaJIpaTHbIE KOPHHU.

JlomoHeHEe M3BECTHBIX CBEIACHHUI O
npuémax mpeoOpa3zoBaHUsI BEIPAKEHUH,
colepkaluxX  KBaJpaTHbIE  KOPHH.
3HAKOMCTBO c TaKUMH
npeoOpa3oBaHUsIMHU, KaK BBIHECCHHE
MHOXKHTEJS 32 3HAK KOPHS U BHECCHHE
MHOXXHUTEJISI ~ TMOJ  3HaK  KOpPHS.
AKIICHTUPOBaHUE BHUMAaHUS Ha
Clly4asix, KOTJa BBIHOCHUTCS 3a 3HaK
KOPHSI MJIM BHOCHUTCS TIOJ] 3HAK KOPHS
OYKBEHHBIT MHOYKUTEb.
OcB0OOXIeHHE OT HUPPANMOHATBHOCTH
B 3HaMeHarele JpoOu, NpUMEHEHHUE
3TOTO peoOpa3oBaHUS npu
HaXOXXJIEHUW 3HAYCHUH HEKOTOPBIX
Jpo0el ¢ TOMOIIBIO KaJTbKYISITOpA.

KBagparusie
YPaBHEHUS.

KBagparHoe ypaBHEHUE U €ro
KOpHHU.

BBenenne nNOHATHI  KBAaJpaTHOTO
YpaBHEHMUS, MIPUBEAEHHOTO
KBa/IpPaTHOTO ypPaBHEHMS, HENOJHOTO

[Tonsitue KBaJPaTHOTO | KBaJpaTHOrO ypaBHeHUs. O000meHme
YPaBHEHHS. Henonuele | cBegeHuit o crmoco0ax — perieHus
KBaJpaTHbIE YpaBHEHHUS. | HEMOJIHBIX KBAaJAPATHBIX ypaBHEHUH.
Brinenenue KBazpaTa | BeiBenenue obmielt ¢popmynbsl KOpHen
nBywieHa. dopmysia KOpHEW | KBaJIpaTHOTO YPaBHEHHS C YETHBIM
KBaJIpaTHOTO YPaBHEHUS. | BTOPbIM KO3 PUIHEHTOM.
Bropas ¢opmyna kopueli | Pacmpenne TeMaTHKU  TEKCTOBBIX
KBaJIpaTHOTO YPaBHEHUS. | 33[a4, PEIIaeMbIX C  IOMOILBIO
Pemenne 3amad ¢ MOMONIBIO | YDAaBHEHHM, BBEJIECHHE B HX YHUCIO
KBaJIpaTHBIX ypaBHEHMH. | 33/1a4, HMeEIOMUX Oojee  OAHOTO
Teopema Buera. pereHusi. O3HaKOMJICHHE YYaIIUXCs C
TeopeMoil Buera u oOparHoOi eif
TEOPEMOH.
[pobubie panuoHanbHble | BBeneHue MNOHATHS PaUMOHAIBHOTO
YPaBHEHHS. YPaBHEHHUS, PAacCMOTPEHHE YaCTHBIX
BHUJIOB pPallMOHAIbHBIX YPaBHEHUH —
Pemenne OpOOHBIX | IETBIX  YpPaBHEHMH U JIPOOHBIX
paloOHaIbHBIX YPAaBHEHMM. | pallMOHAIbHBIX YpaBHEHUI.
Pemenne 3amau ¢ noMompro | CONOCTABIEHUE aITOPUTMOB pPELICHUS
pallOHAJIbHBIX YPAaBHEHMMH. | IEJIOTO  YPAaBHEHMSI  COJEPIKAILETo

I'papuueckuit croco0

pellIeHUs] ypaBHEHUM.

,Z[pO6I/I C YHCJIOBBIMHU 3HAMECHATCIAMU, 1
IPOOHOTO PAIMOHAIBHOTO ypaBHEHUS,
HO)I‘IépKI/IBaHI/Ie X AaHAJOI'MYHOCTH.
DopMyTUpOBKA aNTOPUTMA PEIICHUS
JIPOOHOTO PAIMOHATILHOTO YpaBHEHUSI.
dopMHUpOBaHUE YMEHHS  ydaluxcs




21

OpUMCHATH OaHHBIC YPaBHCHHUA JId
PCUICHUA TCKCTOBLIX 3a1a4.

HepaBencraa. UucnoBble HEPABEHCTBA U UX | 3HAKOMCTBO c onpeaeIeHueM
CBOICTBA. IIOHATHH «OOJIBIIEY» U «MEHBIIE» U €0
NPUMEHEHUEM TIpU  JI0KA3aTeJIbCTBE
YucoBbie HEpaBEHCTBA. | HEPABEHCTB. Paccmotpenue
CBolicTBa YHCJIOBBIX | COOTHOIIICHUS MEXKY CpEIHUM
HepaBeHCTB. CrokeHue Hu | apupMeTHUeCKuM, CpPEIHUM
YMHOKEHHE YUCIIOBBIX | TEOMETPUUYECKUM Hu CpeIHUM
HepaBeHCTB. [IorpenHocTs U | TapMOHUYECKUM JBYX MOJIOKUTEIbHBIX
TOYHOCTb MPUOIFKCHHS. qHCell. Jloka3aTrenbCTBO  TEOpeEM,
BBIPQXKAIOIIMX CBOMCTBA  YHCIIOBBIX
HEPABEHCTB, TPUMEHEHUE ITHUX TEOPEM
JUIsL OLICHKM 3HAQYECHHWM BBIPAXKECHUM.
3HAKOMCTBO C T€OPEMAMU O CJIOKEHUU
¥ YMHO>KEHHUH YHUCIIOBBIX HEPABEHCTB U
HUX HCIOJb30BAHUEM B KOHKPETHBIX
CIyJasx. Beenenue MOHATHI
aOCOJIFOTHOM TTOTPENTHOCTH U TOUHOCTH
npubmmkenus.  IlpencraBienue 00
OTHOCHUTEJIbHON MOTPEIIHOCTH.
HepaseHctBa c OJIHOHN | ANTrOpUTMBI pELIEHUS HEPaBEHCTB,
MEPEMEHHOMN U UX CUCTEMbl. | CBOMSIIMXCS K JMHEHHBIM. BBeneHue
MOHSATUN TIEPECEUCHUsI U 0ObETUHECHUS
[Tepecevenne u oOObEeIUHEHNE | MHOJKECTB, a TaKXe CBEACHUH O
MHOKECTB. UwrcnoBbie | Ha3BaHUSAX M 0003HAYCHUSAX PA3TTHYHBIX
MIPOMEXYTKH. Pewienue | uncnoBbIX NpoOMEXYTKOB. BBenenue
HEPaBEHCTB c OJIHOU | TIOHSITHSI PAaBHOCHJIBHBIX HEPABEHCTB U
MIEPEMEHHOI. Pemienue | paccMoTpeHue ycioBHil mepexoja ot
CHUCTEM HEPaBEHCTB C OJIHOW | OJJHOTO HEPABEHCTBA K JIPYroMy, €My
MIEPEMEHHOI. paBHOCWJIbHOMY.  Pa3bsicHeHue  Ha
KOHKPETHBIX TPUMEpPAX aJIrOpPUTMOB
pEelIeHUs]  HEpPaBeHCTB C  OJHOM
MEPEMEHHOM, CBOJSIIMXCS K
JINHENHBIM, n CHCTEM TaKUX
HEPaBEHCTB.
Crermnens ¢ CreneHb v uensiM | Pacmmpenue 3araca 3HaHUHI
EIBIM MOKa3aTesieM U €€ CBOMCTBA. | yJal[uxcsi O CTeneHsx. BpeneHus
IMOKAa3aTelIeM. ITOHSATHS CTEIICHHU v LIEJTBIM
DJeMEeHThI OrmpeziesieHre  CTENEHU € | OTPUIIATEIBLHBIM IOKAa3aTelieM,
CTaTUCTHKA. LIE]IBIM OTPULIATENIHBIM | PACCMOTPEHHE CBOMCTB CTENEHU C
IMoKa3aTelIeM. CBoliCcTBa | LIEJIBIM MTOKA3aTeNIeM, HX TIPUMEHEHNE B
CTEIICHU v LIENBbIM | BEIYUCICHUAX W TOXICCTBCHHBIX

nokaszareneMm. CraHIapTHBINA
BH/JI YUCJIA.

npeobpasoBanusx. [IpencrarieHue o
CTaHJAPTHOM BHJIC YHMCIIA, O 3alKCH
OOJIBIIINX )51 MaJIbIX YqUCeII B
CTaHJApTHOM BHJIC.

DJeMEHTHI CTATUCTUKH.

Coop u rpyNIHpPOBKa
CTaTUCTUYECKUX JIaHHBIX.
HarnsimHoe  mpeacTaBiieHHe

Pacmmpenue HadyanbHBIX CBEACHUN U3
CTaTUCTUKH, MOJYYEHHBIX YYallUMUCS

B Kypce anrebpsl 7  KJacca.
[IpencraBnenne 00  opraHu3aluu
CTaTUCTHYECKHUX HCCHGI{OB&HHﬁ,
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CTaTUCTUYECKOU
uHpOpMaLnH.

BBEJCHUE TIOHATHH TE€HEpPaIbHOU U
BBIOOPOUHOM COBOKYITHOCTEH,
penpe3eHTaTUBHON BBIOOPKH.
BBenenue moHATHI «Ta0aUIa YaCTOT,
«TabauIla OTHOCUTENIBHBIX YacTOTY,
«MHTEPBAJIBHBIA psaa». Pacmupenue
3amaca 3HAHHUH 0 HaTJISTHOMN
HUHTEpIpeTaIuu pe3yabTaToOB
HCCJICIOBaHUH. PaccmoTpenue
MOJIMTOHOB W TUCTOTPAaMM Hapsly C
W3BECTHBIMU CTOJI0YaTBIMHU u
KPYT'OBBIMHU JITUarpaMMaMH.

[ToBTOpEHME.

Hpobu. KBaapaTHbie KOpHH.
KBagparusie YpaBHEHUS.
Hepagencrna. HUrorosoe
ITIOBTOPEHHE.

3akperuieHue 3HAaHUW, YMEHUU U
HaBBIKOB, IMOJIYYCHHBIX Ha YpOKax IO
JTAaHHBIM TEMaM.

9 kiacc

KBanparuunas
byHKIHSA.

OyHKIHMU U UX CBOHCTBA.

OyHKIUA. O0umacth
ompejeneHuss W 00JacTh
3HAYECHUN GbyHKIHH.

CaoiicTBa (QyHKIUH.

B kypce amrebper 7 u 8 KiaccoB
yyauiecs: MOJyYUIH ONpPeesIEHHBIN
3amac cBeneHud o ¢GyHKuuAX. OHH
O3HAKOMMJINCh c MOHATUSAMH
«aprymeHT» u «pyHKuus», «o01actb
ompeneneHust  QyHKOEM», «rpaduK
GyHKIUWY, TOTYYWIH TPEICTaBICHHE
0 CBOMCTBax W rpaukax HEKOTOPBIX
GbyHKIUMH — JuHEWHON (yHKUMU |
MPSIMOM NPONOPLUMOHAIBHOCTH KakK €€
4acTHOTO BH/JIA, oOpatHoi
MIPONOPLHUOHAIBHOCTH, GyHKIMH,
3a/1aBaeMbIX (opMylIaMu y = x2, y =
x3, y=+/x. B nmamHOM pa3zmene
cBefeHus 0 PyHKIMSIX 00001marTes u
pacmupsitorcs.  Ilonarue  «obnacTth
orpeneneHust GYHKLUUU» JOMOIHAETCS
HOBBIM  TIOHATHEM —  «00JacThb
3HaYyeHUH  QyHKIMM».  Yyamuecs
MOJIy4aloT TPEJCTaBICHUE O TaKuX
HNOHATHUAX, KaK «HYIM (YHKIHN»,
«MPOMEXKYTKM  3HAKOIIOCTOSIHCTBA».
Pa3bscHsercs  cMBICT ~ TEPMHHOB
«Bo3pactanue (yObiBaHHe) QYHKIUHU B
HEKOTOpPOM IIPOMEXKYTKEN,
«BO3pacTaromas GYHKIHSY,
«yObIBaromas ¢ynxuus». Ha npumepe
byHKIIHIT
y=kx+b, tne k#0, u y=§, rIe

k # 0, moka3aHo MpHUMEHEHHE HOBBIX
MOHATUM  TPU  AaHAIU3€  CBOMCTB

GbyHKIHUH.
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KBanpaTHbiii TpEXUIICH.

KBanpaTHblii TpEXWIEH U €ro
KOpHH. Paznoxenue
KBaJIpaTHOrO TpEXWieHa Ha
MHOXHUTEIH.

B nanHom naparpadge 3akianbIBaeTcs
(GbyHIaAMEHT Uil W3YYeHHUs CBOWCTB

KBaJpaTUyHON GyHKIMH. BBoauTcs
IIOHATUE  «KBAAPATHBIM  TPEXWICH).
Vyamuecss 3HaKOMATCA C  TaKUM
mpeoOpa3oBaHWEM, KakK BBIICTICHHE

KBajpata JBYWICHAa M3 KBaJpPaTHOTO
TpéxuneHa. Jloka3plBaeTcs Teopema o
Pa3IOKCHUU KBAJIPaTHOrO TpEXUIeHa
ax? + bx + ¢, IMEIOLIEro KOPHU X; U
X5, Ha MHOKUTEIN a(x — x1)(x — X3).
yan_[I/IeCSI BBIIIOJIHAKOT  Pa3JIMYHBIC
3aJaHusi, B KOTOPBIX 3Ta Teopema
HaxoquT HOPUMCHCHHEC, B YaCTHOCTHU
3aJ[aHus Ha COKpaIlleHHEe APOOeH.

KBanparnunas pyHkuus u eé
rpaduxk.

OyHKIUA y=ax?, eé rpadux u
cBoiictBa. ['paduku pyHkuuit
y=ax’>+n u  y=a(x-m)%
ITocTpoenue rpaduka
KBaJIpaTUYHOUN (PYHKIIUU.

Cucremaruzanusi ¥ pacIIupeHue
o0mmx  cBeAeHUH O  (QYHKIUSX,
IIpOBEAEHHBIE B paszgene 1, a takxke
03HAKOMJICHHE YUaIIUXCsl B pasjielie 2 ¢
TaKUMH  [peoOpa3oBaHUsIMHU,  Kak
BBIJICJICHUE KBaJpara JByWICHA W3
KBaJ[PaTHOTO TPEXWICHA U PA3NIOKEHHE
KBaJ[paTHOTO TpEXUIeHa Ha
MHOKHUTEJIN, TMO3BOJUIM CO3/aTh 0a3y
JUIE 0OCTOSITEIIBHOTO PAacCMOTPEHUS B
paszzmene 3 CBOWMCTB KBaJpaTUUHOM
¢byakuu. [lepBbIM 11arom, KOTOPHIHA
JeTaroT y4aruecs, SIBIISICTCS
noctpoeHue rpagukoB QyHKIUN BUAa
y =ax? W CcoONmocTaBJeHHE HX C
rpaduxkom pyHKUINN
y =x2. TeM cambIM 3aKIajbIBaeTCs
0a3a Ui O3HAKOMJIEHHUS Y4allUXCs C
rpadpukamu QyHKIMi Buga y = ax? +
nuy=alx —m)? Jlanee yuamuecs
3HAKOMSATCS ¢ TpaduKOM (QYHKIIUH BHIA
y = a(x — m)? + n. OHu y3HAIOT, 4TO
3TOT TpaduK TPEACTABISIET CO00M
napaboiy, KOTOpYI0 MOXKHO MOJY4YHUThb
u3 rpapuka QyHkumM y = ax? c
MTOMOIIIBIO TBYX napaieTbHbIX
MEPEHOCOB: CABMIra BJOJb OCH X Ha M
€IMHUI] BIIpaBo pu M > 0 uiau Ha —M
enuHul] BIeBo mpu M < 0 u caBura
BJIOJTb OCH Y Ha N €IMHUI] BBEPX, €CIIH N
> 0, WM Ha —N €AMHUI] BHU3, €clU N <
0. Hakonern, npezacraBineHue GopMyIibl
y = ax? + bx + c B Bujne

2 2
b b“—4ac
=alx+—) ————
y=ax+s)
cienatb  BBIBOJ, 4TO  TpaduKoM
gynkuum y = ax? + bx + ¢ sBusercs

IIO3BOJISCT
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napaboia, KOTOPYI0 MOXKHO IOJTyYUTh
u3 rpapuka QyHKUMH Y = ax? c

MTOMOIIBIO IBYX napasiebHbIX

MEPEHOCOB — CJABHUTa BJAOJIb OCU X H

casura BIOJb ocu Y. BepmuHon

napaboJIbl CITY>KUT TOUYKa C

KoopauHatamu (M; N), rae m = — %,
—-b2+4ac

n=-———, a OChl0 CHMMETPHH

CIY)XHT TipsiMasi X =m. BerBu
napaboJibl HAMPaBJICHBI BBEPX IIpH a >
0 wiu BHM3 mpu a < 0. Yyammmcs
MpeaIaralTcs pa3IuYHbIC
YIPAXKHCHHMS, CBSI3aHHBIE c
MOCTPOCHUEM M YTCHHEM TpadHKOB
GbyHKIUH, 3a1aHHBIX (popMyTIaMHU BHA
y=ax? y=ax*+n, y=alx-
m)?, y = ax?® + bx + c.

Crenennas @pynkuus. Kopenn
N-HOW CTENEHHU.

®Oynukius y=x". KopeHb N-oii
CTCTICHH.

K wu3yuenuro templ «DyHKUUS Y =
x™» ydamupecs TPUCTYNAIOT, YKe
BJIaJIes] HEKOTOPBIM 3allacoM CBEICHUI
o pynkmusax. Terneps OHM 3HAKOMSITCS C
(yHKIME HOBOTO BUa — CTENEHHOM
¢ynkumeii.  OHM  y3HAOT,  4TO
CTemeHHON  (yHKIUEH  Ha3bIBaeTcs
¢dbyHKIMS, 3a1aBaeMast (POpMYJION BHUIA
y=x", TOe X — He3aBHCHUMasd
nepemMeHHasi, N — HaTypajibHOE YHCIIO.
Buumanue ywamumxcsi oOpariaercs Ha
TO, YTO TpU YETHOM N CBOMCTBA

GyHKIIIN y =x" AQHAJIOTUYHBI
cBOlicTBaM (YHKIMH Y = x2, a Ipu
HEU€THOM N — cBoiicTBaM (yHKIMH

y =x3. Yuammmcs npemararorcs
HECJIOXKHbIE 3a/1aHUs Ha BBIYUCIICHUE U
CpaBHEHUE  3HAYCHUH  CTCIECHHOM
bynkimu Yy = x™,  cXeMaTH4eckoe
n300paxkeHue TrpapuKoOB HEKOTOPBIX
creneHHbIX QyHKIM. B Teme «Kopenb
N-ii cTEeNeHn» ydaliuecs: 3HaKOMSITCS C
o603HauenneM “a. OHM y3HAIOT, UYTO
TP HEYETHOM N BEIPaKEHHE 1/ A MMeeT
CMBICJI TIpU JIFOOOM 3HAYEeHUU &, a MpH
YETHOM N 3TO BBIPAXKEHHE UMEET CMbICI
vk npu a = 0. BHnMaHue ygamumxcs
oOpaiaercss Ha TO, 4YTO TIpaduKoM
byHKIIIHN

y =1%x mpu HeuéTHOM N sBiAeTCSA
KpHUBasi, CHMMETPUYHAsE OTHOCUTEIIbHO
Hayajla KOOpAMHAT U PACIIOJIOKEHHAS B
MEepBOM W TPEThEH KOOPIMHATHBIX
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yeTBepTsax. [I[prMepoM MOXKET CITy)KUTh
rpadux byuximn y = Vx. [Ipu 4étHOM
n rpadux byHKIIH y=x

MIPEICTABIISICT coboi KPHBYIO,
PACTIONOKEHHYIO B MepBOU
KOOPJIMHATHOM YETBEPTH.
Pacuupsitores MIpEeACTABICHUS
y4Yamuxcs 0 BO3MOKHOCTSAX
WCIIONB30BaHUS  KaJbKyJIsITOpa MpH
BBIITOJTHCHUH BBIYMCIICHHH. Onn

Y3HAIOT, KaKUM 00pa3oM C IOMOIIbIO
KaJIBKYJISTOPAa MOKHO HAWTH 3HAUYCHHE
KOpHS N-H cremeHu nOpu n = 3,

1
UCIIOJIB3YS KJIaBUIIH Y™ U -

YpaBHeHust
HEpPaBEHCTBA
OJIHOM

MePEMEHHOM.

YpaBHeHus c OJIHOM
TIEPEMEHHOM.

Llenoe ypaBHEHHE U €ro
KOPHH. JpoOHsbie
paluOHAIBHBIC YPaBHEHUSL.

B JTAHHOM paszzene
CUCTEMAaTU3UPYIOTCS U PACIIUPSAIOTCS
W3BECTHBIE YYallMMCSl CBEICHUSA O
LEJbIX U IPOOHBIX YpaBHEHUsIX. B Teme
«llenoe ypaBHEHME M €ro KOpPHH»
HAIIOMUHAIOTCS ONPEACICHUS TOHITUI
LIEJIOTO YpPaBHEHHUS c OJHOM
NEPEMEHHO, KOPHS LIEJIOT0 YPAaBHEHUS
C OJIHOW MEPEMEHHOM, CTENIEHN LEJI0T0
YpaBHEHUsI C OJHOW NEPEeMEHHOM, a
Takke (OpMysbl KOpPHEH ypaBHEHHUIH
MepBOM M BTOPOM CTENEHU C OJHOMU
MEPEMEHHOM. YyYanuecs 3HaKOMSTCS C
TaKUMU npuémamu penieHus
ypaBHEHUHN TpeTbel U 00Jiee BBHICOKUX
CTEIICHEN, Kak HCIIOJIb30BAHUE
pa3IoKEeHU MHOT'OYJICHOB Ha
MHOXXHUTEIM W  BBEJIEHHE  HOBOH
nepeMeHHou.  BBoauTcs — moHsATHE

«OMKBaspaTHOE YpaBHEHHUE» u
paccMmaTtpuBaeTcsi CIoco0  pelieHus
OMKBaIpaTHBIX YPaBHEHUM. B
3aBEPIICHUH Tema «JIpoGHsie
panyoHalbHbIE YPaBHEHUS». C
MpPOCTEHIIMMM  CIy4yasiMH,  Korja

pelieHre JpoOHOTO  PALMOHATBHOTO
YPaBHEHHSI CBOJIWJIOCH K PEIICHHIO
LIEJIOTO YPaBHEHUS TIEPBOM UM BTOPOI
CTENECHU C MOCIIEAYIOIIUM
UCKJIIOYEHUEM TOCTOPOHHHUX KOpHEH,
yJamggecss y)ke BCTpedasluch B Kypce
anreOpel 8 kmacca. Temepp  Kpyr
JTPOOHBIX palMOHAJIBHBIX YpaBHEHUH,
npeuIaraeMblx yJarumcs,
CYLIECTBEHHBIM 00pa3oM pacuiupeH. B
WX YHMCIO BKJIIOYEHBI JOCTaTOYHO
CIIO)KHBIC  IPOOHBIE  paIllMOHAIBHBIC
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YPaBHEHUs, PELICHHE KOTOPBIX CBS3aHO
C pCLIIEHHEM LENbIX  ypaBHEHUH
BBICIIMX CTENEHEH U IOCIEIyIOIHUM
HCKJIIOYEHUEM IIOCTOPOHHUX KOPHEH,
€CIH OHM HMEKTCA, a TaKkKe C
MpUMEHEHHEM KaKHX-TH00
VICKYCCTBCHHBIX IIPUEMOB.

HepaBencrpa c OJHOM
MEPEMEHHOM.

Pelienue HepaBeHCTB BTOPOit

C peuieHHeM HEpaBEHCTB IEPBOM
CTEIIEHM C  OJIHOW  MEepEeMEHHOH
yJaliyecs TMO3HAaKOMHIJIUCh B Kypce
anreOpel 8 KJIacca. VYuamuecs
MOJTy4YaroT TPEJICTaBIEHUE O CIoco0e
pelleHus] HEpaBEHCTB BTOPOIl CTETICHH
C OJIHOU NIEPEMEHHOM, T. €. HEPABEHCTB
BUJIA
ax? + bx + ¢ > 0 wm
ax?+bx+c<0, rTmE X —
nepeMeHHas, @, b, C — HeKoTopbIe
yucna, npuuéM a # 0. CornacHo
NPUHATOMY B YYEOHHMKE IOAXOIY
perieHue TaKuX HEPaBEHCTB
BBITOJIHSICTCSI C OIOPOW Ha M3BECTHBIC
ydamuMmcs  CBelIeHHs o rpaduke
KBaJpaTU4HOW  (yHKIMH, T. €.
¢dbyHKIIMY, 3a/1aBaeMOi popMyIToit
y=ax*+bx+c, rae a # 0.
OmnpenenuB, KaKk B KOHKPETHOM CITydae
pacIoioxeHa B KOOPJAMHATHOU
mIockocTH mapabona y = ax? + bx +
C OTHOCHUTEJIBHO OCH X (TIepeceKaeT 0Ch
X, KacaeTca e€ WM He NepeceKaeT), u
YYUTHIBAS ~ HANpaBICHWE  BETBEH
napabosbl, ydamigecs HM300paxaroT
napadoTy CXeMaTHYeCKH M YKa3bIBAIOT
MHOXECTBO PELICHUH HepaBeHCTBa
ax? + bx + ¢ > 0 wm
ax? +bx+c<0. Vyammecs
MOJTyYar0T TPEACTABICHUE O METOC
WHTEPBAJIOB U €r0 NPUMECHEHUH MpU
peleHr HEPaBEHCTB BHIA
(x—x)(x—x3) .. (x — x,) >0,
(x—x)(x—x3) ... (x —x,) <0, THE
X — TepeMeHHas, Xq, Xy, ..., X, — He
paBHbIE JAPYT JAPYrYy YHCia. Ydarruecs
3HAKOMSTCS C MCIIOJIb30BAaHHEM METO/1a

HUHTCPBAJIOB MMPU PCHICHUN HCPABCHCTB

ax+b ax+b
BHUIA >0mu < 0.
cx+d cx+d

YpaBHeHust
HEpaBEeHCTBa
TBYMS
MepEMEHHBIMH.

)51
C

CTEIICHU c OJIHOM
MEPEMEHHOM. Pemenue
HEPaBEHCTB METOA0M
WHTEPBAJIOB.

YpaBHeHus c JIBYMSI

MNEPEMEHHBIMU U UX CUCTEMBI.

C NOHATHAMH «ypaBHEHHE C ABYMS
MIEPEMEHHBIMIY, «TpapuK YpaBHEHUS C
IBYMSI  IIEPEMEHHBIMH»,  «CHCTEMa
YpaBHEHUH C JABYMs TEPEMEHHBIMHU»
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YpaBHeHue c JIBYMSI
NEPEMEHHBIMH U €r0 rpadukK.
I'padpuaeckuii croco0
pELICHUs CUCTEM YpaBHEHUM.
Pemienue cucrteM ypaBHEHHI
BTOpOM creneHu. Pemienue
3aa4 C IIOMOIIBIKD CHUCTEM
YpaBHEHUI BTOPOM CTEIICHMU.

ydaliuecs: yXe BCTPEYaCh B Kypce
anredbpel 7 u 8 kiaccoB. B manHOM
naparpade U3BECTHBIC UM CBEICHUS 00
YPaBHEHUSAX C IBYMsI TIEPEMEHHBIMH U
1794 crcTremMax pacIInpsIroTCs.
JIeBSITUKIIACCHUKH YK€ 3HAKOMBI CO
CIIy4asiMH, KOTJa TpaiKOM ypaBHEHUS
C JBYMs TIEPEMEHHBIMU SIBIISETCSA
npsimasi, napabona, KyOudeckas
napabonia win runepbona. Teneps oHU
Y3HAIOT O CiIydasX, Korjma rpapuxoM
YpaBHEHHS C JBYMsS TEPEMEHHBIMH
CIIY’)KUT  OKPY)XHOCTb ~ WJIM  Tapa
npsmbix. CBemenuss o  rpadukax
YpaBHEHHI C JBYMSI TICPEMCHHBIMH
SIBIISTFOTCS OTIOPHBIMHU npu
03HaKOMJICHUU y4anuxcs c
rpa@uyecKuM  CIIOCOOOM  peIICHHS
CHCTEM YpaBHEHUI BTOPOW CTEICHU C
JIBYMsI ~ TIEPEMEHHBIMH. Y Yaruecs
TaKXe TOJIY4aloT MPEICTaBICHHE 00
AQHAJTUTHYECKOM ~ CIOCO0e  pelIeHHs
Takux cucreM. OCHOBHOE BHHUMaHHE
YIEIAETCs. CUCTEMAaM JIBYX YPaBHEHUH,
OJTHO u3 KOTOPBIX SIBIISICTCS
ypaBHEHHEM BTOPOH CTENEHH, a JPYroe
YpaBHCHHEM TICPBOM  CTCIICHHU.
[IpnoGperéHHOE yyalMMHCS YMEHHE
pelarb CHUCTEMbl ypaBHEHUH BTOPOIi
CTETIEHU TMO3BOJISIET PACHIMPUTH KPYT
npeiaraéMblX UM TEKCTOBBIX 3aJad.
VYyamuecs BCTPEYAOTCS c
pa3HOOOpa3HBIMHM 33/a4aMi, B YHCIIO
KOTOPBIX BXOJAT 3a/1a4d Ha JBU)KCHUE,
COBMECTHYIO paboTy, CMECH U CIIaBbl U

Ap.

HepaBenctBa ¢ aByms
MEPEMEHHBIMH U UX CUCTEMBI.

HepasenctBa c JIBYMS
IIEPEMEHHBIMH. Cucremsl
HCPaAaBCHCTB C ABYMsI
NIEPEMEHHBIMH.

BBonsTCS NMOHATUSA «HEPABEHCTBO C
IBYMsI  TEPEMEHHBIMUY»,  «pELICHHE
HEPABEHCTBA C ABYMs IIEPEMEHHBIMIY.
Yyamuecs 3HAKOMSATCS c
n300pa)keHUeM Ha  KOOPAWHATHOM
IIOCKOCTH MHOKECTB pemeHui
HEpaBEHCTB X + 2y > 4,
y=(x—2)?% x*+y?<16, xy>6.
Onn BBITIOJTHSIOT pa3Iu4HbIe
YIPaXHEHUSI, B KOTOPBIX IPEIaracTcs
n300pa3uTh Ha KOOpJIMHATHON
IUIOCKOCTH ~ MHOJKECTBO  PELIEHUI
HEKOTOpPOTO HEPAaBEHCTBA YKa3aHHOTO
BHJA WJIM OIUCAaTb HEPABEHCTBOM C
IBYMsI ~ TIEPEMEHHBIMH  MHOKECTBO
TOYEK  KOOPJAMHATHOW  IJIOCKOCTH,




28

YIOBJICTBOPSIIOIINX  OIPEACTIEHHOMY
YCIOBUIO. Yualluecs 3HAKOMSTCA C
CHCTEMaMH HEPaBEHCTB C  JIByMs
nepemMeHHbiMu. MM mpequararorcs
HECJIOXKHBIC yIpaXKHEHHS Ha
n3o0pakeHHe  Ha  KOOPAWHATHOM
IUIOCKOCTH ~ MHOXECTB  pEIICHHH
HEKOTOPBIX CHCTEM HEPAaBEHCTB C
IBYMs  TIEpEMEHHBIMH, a  TaKXKe
oOpaTHble  3aJaHus, B  KOTOPBIX

TpedyeTcs COCTaBUTH CUCTEMY
HCpPaBCHCTB C JABYMs INCEPCMCHHBIMU,
3aJJaI0LIYI0 Ha KOOpJAMHATHON
IIOCKOCTH OIPEEIEHHYIO

TeOMETPUUYECKYIO QUTYpY.

Apudmernaeckas
u
reoMeTpHYIECKast
IPOTPECCHHU.

Apudmernueckas
nporpeccusi.

[TocnenoBareabHOCTH.
Ornpenenenue
apu(pMeTHUIECKOU
nporpeccun. P@opmyna N-ro
YrieHa apudmeTuueckoi
IIPOTPECCUM. ®opmya
CyMMBI TIEPBBIX N YIIEHOB
apupMeTUIeCcKou
MIPOTPECCHUHU.

VYyamuecss 3HaKOMATCS C IOHSATHEM
IIOCJIEI0BATENBHOCTH, C KOTOPBIM WM
OpUIETCS HEOJHOKPATHO BCTPEYAThCA
KaK B Kypce anredpsl 9 kiacca, Tak ¥ B
Kypce MaTeMaTH4ecKOro aHajlu3a B
CcTapuMX Kijaccax. BBogsarcs nossaTus
KOHEYHOHN u 0eCKOHEeUHOH
II0CJIEI0BATENBHOCTEMH, YJIeHa
IIOCJIEIOBATEIBHOCTH M (POPMYITBI N-TO
yneHa. Jlaérca  mpencraBiieHHE O
PEKyppEeHTHOM  crocobe  3ajaHus
nocinenoBarenbHocTd.  CBeneHHs O
MIOCJIEI0BATEIBHOCTAX ABIISIOTCS
OIIOPHBIMU npu 03HAaKOMJICHUU
yuaumxcs c MOHSTHEM
apupMeTHIecKon IIPOrPECCHUHN.
BoiBoputcs  Qgopmyna  N-ro  4ieHa
apupMeTHIecKon IIPOrPECCUHN.
Jloka3piBaeTcd  XapaKTEpPUCTUUYECKOE
CBOMCTBO apudmMeTHIecKoit
MIPOrPECCUU: YHCIIOBas
II0CJIE0BATENBHOCTD ABJIAETCS
apudmeTnyecKoil mporpeccueit Toraa u
TOJIBKO TOT/A, KOTJ1a Kbl €€ 4JeH,
Ha4yMHasi CO BTOPOIrO, paBEH CpeIHEMY
apu(pMETHUECKOMY TPEAbIAYIIEro U
MOCNIEAYIOIIEro 4IEHOB. Yuamuecs
3HaKOMSATCS € JByMs (opMyiamu
CYMMBI MEPBBIX n YJIEHOB
apupmeTnueckoii nmporpeccun. O6e 3T
dbopmynel ciaegyer 3HATh W yMETh
BBIOMPATH Ty U3 HUX, KOTOPOH y100HO
T10JIb30BaThCA npu pelieHuu
KOHKPETHOM 3aJ1a4H.

I'eomeTpuyeckas
IIPOrpeccusl.

N3yuenne CBEJICHUH 0
T€OMETPUYECKON IIPOTrPECCUU CTPOUTCS
Mo TOHM K€ CXeMe, KoTopas
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Onpenenenne
reOMETPUUYECKOU
nporpeccun. dopmyna n-ro
YjIeHa F€OMETPUYECKOU
IIPOrPECCHUH. dopmyna
CyMMBI IMEPBBIX N YIEHOB
reOMETPUYECKOMN
IIPOrPECCUM.

HCIIOJIB30BaJIaCh IIPpU O3HAKOMIICHHU

y4daumxcs C apupMeTHIECKON
nporpeccueii.  BBoasaTca — MOHATHA
r€OMETPUYECKON IIPOrPECCHH,
3HaMEHaTesI reOMeTPUUYECKOM
nporpeccud u (GopMyibl N-TO YieHa
reOMeTPUUECKO IPOrPECCHUH.
Yyamuecs 3HAKOMATCS c
XapaKTePUCTHUECKUM CBOICTBOM
r€OMETPUYECKON IIPOrPECCHH,
COCTOSIIIIUM B TOM, 4TO

IIOCJICA0OBATCIIbHOCTD YUCCII, OTIIMYHBIX
OT HYJs, SBISIETCS TE€OMETPUYECKOU
IIpOrpeccuerl Toraa M TOJIBKO TOTrJa,
KOIrZa KBaJgpaT KaxKIoro e€ JieHa,
HauyMHas co BTOPOTO, paBeH
IPOU3BENCHUIO  MPEABIAYIIET0 U
MOCJHEAYIOIIEr0 4WICHOB. BbIBOmATCS
nBe (OpMyJIbl CYMMBbI IEPBBIX N YIEHOB
T€OMETPUYECKON ITPOTrPECCHUH.

DNIeMEHThI
KOMOWHATOPHUKH
u TEOPHUH
BEPOSITHOCTEM.

OJIEMEHTHI KOM6I/IHaT0pI/IKI/I.

[Tpumepsl  KOMOMHATOPHBIX

3az1ay. [IepecTtanoBKH.
Pasmemenus.  Coueranus.

Permenue 3anau.

B nmawHoM  pasgene  ydammecs
3HAKOMSITCS C 33/1a4aMU, [IPH PEIICHUH
KOTOPbIX  HPUXOJUTCA  COCTaBIIAThH
pa3nuyHble KOMOMHALIMK 3JIEMEHTOB,
HOJCUUTBIBATh  YHCIO  BO3MOXHBIX
BapHUaHTOB TaKUX  KOMOWHAIUi.
Bogsres HOHATUS «aepedop
BO3MOKHBIX ~ BApHAHTOB»,  «JIEPEBO
BO3MOXHBIX BapHaHTOBY». Ydaliuecs
y3HAIOT O KOMOMHATOPHOM IpaBHJIE
YMHOXXEHUS, ydaTcsl MPHUMEHATh 3TO
NIpaBWIO  IpU  MOACYETE  YHCIIA
BO3MOXHBIX  Ccrmoco0oB  BbiOopa K
JJIEMEHTOB M3 33/IaHHBIX N DJIEMEHTOB.
Tem cambIM 3akiajpIBaeTcsi 0aza AJs
03HAKOMJICHUS YYAIIHXCS C TIOHATHSIMHA
«MIEPECTAaHOBKM», «pa3MEIICHUus» U
«coueTaHus». M3yueHuwe cBemeHUH O
[epecTaHOBKaX,  pPa3MEUICHUsAX U
COYETAaHUSIX CTPOHMTCA TIO0 EIWHOU
cxeme. PaccmarpuBaercs mnpumep, B
KOTOPOM npecTaBiIeHa  JTaHHAS
KOHKpeTHass  KoMOWHauus,  Jaércs
ompeneseHue  3TOW  KOMOWHAIWH,
BBIBOJIUTCS COOTBETCTBYIOIAsS
dbopmyna.  Yuammecss  BBITIOJHSIOT
pa3uyHbe YHPAXXHEHUS, B KOTOPBIX
sTa hopMysa HaXOIUT IPUMEHEHHE.

HauanpHbple  cBeneHUs
TEOPHUH BEPOATHOCTEN.

nu3

B nanHo# Teme yyanuecst 3HaKOMATCS
C TOHATHUSMHU «CIIydalHOE COOBITHEY,
«4acToTa  CIy4yallHOro  COOBITHSY,
«OTHOCHTEJbHASL YacTOTa CIy4alHOTO
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OtHOCUTENBHAS 4acToTa
CIy4altHOTO COOBITHSL.
BepositHOCTB

PaBHOBO3MOXHBIX COOBITHH.
Penrenue 3amau.

coObITusI». Baxxnoe oOpa3zoBarenbHOE
3HaYCHWE HMEET BBOJUMOE B 3TOM
naparpade TOHATHE  «BEPOATHOCTD
CIIy4allHOTO  COOBITHS».  Yyaluecs
y3HAIOT, YTO €CIM B JaHHOW CepHuH
JKCIIEPUMEHTOB  CO  CIIy4alHBIMHU
UCXOJaMH 3HAYEHUS OTHOCUTEIBbHBIX
94acTOT MOSIBJICHHUSI OJHOTO M TOTO XKe
coObITUSI  ONM3KH K  HEKOTOPOMY
OTIpeNIeIEHHOMY YHUCIy, TO 3TO YHCIIO
OPUHUMAIOT 32 BEPOSTHOCTH JTAHHOTO
CIlydyaifHOro coObITHA. YKa3bIBaeTcH,
YTO TaKOM MOAXOA K OIpPEIEICHUIO
BEPOSITHOCTH  CIYy4aHOTO  COOBITHA
Ha3bIBAIOT cTaTuCTHYecKUM. Hapsany co

CTaTUCTUYECKUM MOJIXOJIOM
paccmaTpuBaeTcs KJIACCUYECKUI
HOJXOJ K OIPEICIICHUIO BEPOSTHOCTH
ciryyaitHoro COOBITHS.

[ToguépkuBaercs, 4TO €CIv BCE HCXObI
KaKoro-ia1oo UCIIBITAaHUSA
PaBHOBO3MOHBI, TO  BEPOATHOCTH
COOBITHS, pPaccCMaTpUBAEMOIO B 3TOM
VCIIBITAHUM, PaBHA OTHOLICHHUIO YUCIIA
OJarONpUATHBIX AJII HErO HMCXOJO0B K
YUCITY BCEX PABHOBO3MOKHBIX
UCXOIOB. YyamuMmcs IpeuIaratoTcs
pa3jInYHbIE YINpPaXHEHUs, B KOTOPBIX
U3Y4YCHHBIE CBEIECHUS O BEPOSTHOCTH

CITy4aiHBIX COOBITHH HaxomAT
IPUMEHEHUE.
[ToBTOpEHME. VpaBHEHMs,  HEPaBEHCTBA, | 3akpeIyieHWe 3HaHWM, YMEHHH W

CUCTEMBI yPaBHEHUI.

VYpaBueHnus. HepaseHcrsa.
CucreMbl ypaBHEHHH.
OyHKIUY.

DyHKIMH U TpaQUKH.

ITporpeccun. DIIeMEHTHI
KOMOHMHATOPUKH.

Apudmernueckas
nporpeccus.
I'eomerpuyeckas
nporpeccus.
KOMOHMHATOPUKH.
O0600marmuii ypok.

DeMEHTHI

HAaBBIKOB, TTOJYUYCHHBIX Ha YpPOKax IIO
JaHHBIM TEMaM.
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Pasznesa 3. TemaTuyeckoe mJIaHUPOBaHHME

7 knace
Konnue Komnnue OCHOBHEIE BUIBI
Pasien CIBO TeMbl CIBO OcHoBHbIE BUIbI I[GSITGJIBHOCTI/IUO6YLI%IOH_[I/IXCSI (Ha ypoBHE BOCII ATl HOM
y4eOHBIX eHCTBUIT)
4acoB 4acoB JeSITeIbHOCTH

Beipaxxenus, 22 Beipaxxenus. 4 HaxoauTe 3HaueHHWs] 4YMCIOBBIX BBIp@KEHHMH, a Takxke | ['paxmaHckoe
TOKJIECTBA, IIpeo6pasoBanne 4 BBIPKEHUI C NEpPEMEHHBIMU IpPU YyKa3aHHBIX 3HAUEHUSX | BOCHHUTAHUE,
yYpaBHEHUS. BBIPAKEHHIL. nepeMeHHbIX. Mcnonb3oBaTe 3HakM >, <,>, <, YMUTaTh U | CTETUYECKOE

Peseps 1 COCTAaBJIATh JIBOIHbIC HEPABEHCTBA. BOCIMTAHUE,

(AIMHMHHCTpaTHBHAS BreimonasaTe  mpocteiimue mpeoOpa3oBaHMsS  BBIPAXKECHHI: | TPYIOBOE

[MAarHOCTHYECKas padoTa). IPUBOAUTH IOJOOHBIE CiaraeMble, PacKpblBaThb CKOOKHM B | BOCIIMTAHUE.

KonTposnsHas paGora No 1 1 CYMME€ WJIM Pa3HOCTU BBIPAKEHUI.

mo Teme  «BBIpakeHUsL. Pemiate paBHeHus BUJa ax = b npu pa3IMYHbIX 3HAUCHUSIX A

ToxaecTBa. u b, a Taxoke HECTIOKHBIE YPaBHEHUS, CBOJISALINECS K HUM.

VpaBHEHHs c OJIHOIA 7 Hcnonp30Bath annapar ypaBHEHUN I PEILIEHUS TEKCTOBBIX

IePEMEHHOIA. 3a/a4, HHTEpPHpPETUPOBaTh  pe3yapTaTr. lcmonb3oBaTh

CTaTHCTHYCCKUE 4 MPOCTEHIINE CTAaTUCTHUECKUE XapaKTepUCTUKU (cpenHee

XapaKTePUCTHKI. apudmernueckoe, pasmMax, MoJia, MeJIMaHa) AJIs aHajIu3a psaaa

KoutponbHast paGota Ne 2 1 JTAaHHBIX B HECJIOXKHBIX CUTYalUsX.

10 TeMe «YpaBHEHUSI».
OyHKIHH. 11 @OyHKIUYN U UX rpaduKy. 5 Bbruucnare 3HaueHus QyHkuuu, 3agaHHoi ¢dopmysol, | Ilarpuotnueckoe

JIuueitnas QyHKIus. 5 COCTaBJISITh TaOiuibl 3HaueHWi ¢GyHkuuu. Ilo rpaduky | BocnuTanue,

Kontponbras pabora Ne 3 1 (GYHKIMM HaXOAWTh 3HaYeHHE (YHKIMM 10 H3BECTHOMY | (M3UUECKOE

110 Teme «DYHKIHI. SHAYCHUIO apryMEeHTa 1 pelliarh oOpaTHylo 3a1auy. BOCIHTAHUE,

Crpouth rpadukd HOpAMOM  MPOMOPIHOHAILHOCTH M | O9KOJIOTUYECKOE
JTUHENHONW (DYHKIMHU, ONMUCHIBATh CBOWCTBA 3TUX (DYHKUMN. | BOCOUTAHHE.

[lonumaTh, kak BiuseT 3HaK Kodpduuuenra k Ha
pacrioyio)keHre B KOOPIMHATHOW TUIOCKOCTH Tpaduka y =
kx, rne k + 0, xak 3aBUCUT OT 3HAYCHUH kK W b B3aMMHOE
pacnionoxkenue rpadukoB GyHKIUH BHma y = kx + b.
WuTtepnperupoBaTh rpaduKH  pealbHbIX 3aBUCHUMOCTEH,
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OnuchIBaeMbIX Gopmynamu Buga y = kx, rne k # 0 u y =
kx + b.

Crenens C 11 Crenenb u €€ CBOKCTBA. Bblunciare 3HaueHHs BbIpakeHWil Buga a, rame a — | TpymoBoe
HaTypaJbHbIM OIHOYJICHEL. IIPOU3BOJIBHOE YHUCIIO, N — HATypaJbHOE YHUCIO, YCTHO M | BOCIMTAaHHE,
[IOKa3aTeJeM. KontponbHas pabora Ne 4 MMCbMEHHO, @ Take C IMOMOWBIO  KalbKYIATOpa. | AYXOBHO-
oo Teme «Cremens ¢ CI%opMmepOBaTL, 3aIMCHIBATE B CUMBOJIMMECKOH ¢dbopMe U | HDaBCTBEHHOE
00OCHOBBIBaTh  CBOWCTBA CTENEHM C  HAaTypaJbHBIM | BOCIIUTAHUE
HATYPAIBHBIM nokazareneMm.  [IpumeHATs  CBOMCTBA CTeHg}II)I/I TS HOH}’J‘I}IpI/ISa;_II/ISI
[I0Ka3aTeIeM». .
npeoOpa3oBaHus BbIpaXEHHH. BBIMOIHAT yMHOXEHHE | HAYYHBIX 3HAHHIA.
OJIHOYJICHOB Y BO3BEJCHHUE OJJHOWIECHOB B CTeNEHb. CTPOUTH
rpapuku pynkmuit v = x2 u y = x3. Pewats rpaduuecku
ypaBHenus x2> =kx+b, x3=kx+b, tne k u b -
HEKOTOpBIE YHCIIa.
MHOrouseHs,l. 17 Cymma u pPa3HOCTh 3anucelBaTh MHOTOWIEH B CTaHJAPTHOM BHJE, ONPEACNATH | DKOJIOTHYECKOE
MHOT'OYJICHOB. CTENEeHb MHOTOWICHA. BBITIONHATH CIOKEHHE W BBIUUTAHHE | BOCITUTAHUE,
[IpousBenenue ogHOUIEHA U MHOTI'OYIEHOB, YMHOXCHHE OJHOWJIEHA HAa MHOTOWIEH U | MaTPUOTHYECKOE
MHOTOYJICHA. MHOTO4YJIeHa Ha MHOTOWIEH. BBIMONHATE pa3joKeHUe | BOCIHUTAHUE,
Kontponbuast pabora Ne 5 MHOTOUYJIEHOB HAa MHOXHUTENIH, HCIONb3ysl BBIHECEHHE | IPAKIAHCKOE
o Teme «CymMMa 1 pa3HOCTh MHOXKUTENS 3a CKOOKHM U criocod rpynnupoBku. [IpuMeHsTh | BOCUTaHUE.
MHOTOYJIEHOB. MHOTIOYJIEHEI JEHCTBUS C MHOTOYJIEHAMH TpU PEIIEHUH Pa3HOOOpPa3HBIX
U OJTHOYJIEHBI». 3a/a4, B YaCTHOCTU NpPU PELIEHUH TEKCTOBBIX 3a7au C
[IpousBenenue IIOMOUIBIO YPaBHEHUI.
MHOT'OYJICHOB.
KontponsHast pabota Ne 6
nmo TteMe «lIpousBeneHue
MHOT'OUYJICHOBY.
DopmyJibl 19 KBanpat cymmbl 1 KBasipar Jloka3piBaTh  CHpaBeMIMBOCTh  (OpMYT  cokpamiéHHoro | TpymoBoe
COKpalI€HHOI O Pa3HOCTH. YMHOXEHHS, MPUMEHATh HMX B TMPeoOpa3oBaHUSX IEJbIX | BOCIHTAHUE,
YMHOXKCHHS. Pa3nocTh KBagparTos. BBIDOKEHUII B MHOTOYJIEHBI, a TaKXe s Pa3joXKEeHHUs | ICTETUYECKOE
CymMma 1 pa3HOCTb KyOOB. MHOTOUYIEHOB Ha MHOXUTeNU. Mcrnonb30BaTh pas3iMyHbIE | BOCIIUTAHUE,
KonTponbnas padorta Ne 7 MpeoOpa3oBaHUs  LEIbIX BBIPAKEHUH TpU  pelIeHuH | Gu3nueckoe
1o TeMe «PopMyIIbl YpaBHEHUM, JOKa3aTelbCTBE TOXKIECTB, B 3ajJadax Ha | BOCIIUTAHHUE.

COKpAIEHHOTO
YMHOKEHHUS.

JACIINMOCTD, B BBIYHCIICHHUHU 3HAYCHHI
BBIpa)KCHI/Iﬁ C MIOMOLIBIO KAJIBKYJIATOPA.

HEKOTOPBIX
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[IpeobpazoBaHue MENBIX 6
BBIPAYKCHMIA.
KonTponbHas padora Ne 8 1
o teme «IIpeobpazoBanue
LIEJIBIX BBIPAKCHUI.
Cucremsl 16 JIuHelHbIE YPAaBHEHHUS C 5 Omnpenensars, ABIAETCS JU Mapa YUCENl PEIICHUEM JAaHHOTO | DKOJIOIMYECKOe
JIMHENHBIX JBYMsI IEPEMEHHBIMU U UX ypaBHEHUA C [JByMs IepeMeHHbIMU. HaxonuTe mnyTéM | BOCHHMTaHHUE,
YPaBHEHHUH. CUCTEMBI. nepebopa 1ienble pelieHus] JUHEHHOro ypaBHEHUs C JABYMs | DCTETHYECKOe
Pemenue cucrem JIMHEHHBIX 9 nepemeHHbIMH. CTpouTh rpaduk ypaBHEHHUS ax + by = c, | BOCIUTAHUE,
YpaBHEHUH. rne a#0 umu b # 0. Pemwats rpaduyeckum crocoOoMm | IpaxIaHCKOe
Peseps (BIIP no 1 CUCTEMBl JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHBIMU. | BOCIIUTaHHE.
MaTEeMaTHKe). [TpuMeHsATh CIOCOO MOJICTAHOBKU U CIOCOO CIOXKEHHUS TPH
Kontponbnas padota Ne 9 1 peUIeHur CUCTEM JIMHEMHBIX YpaBHEHUM C  JAByMS
110 TeMe «CUCTEMBbI nepeMeHHbIMU. PeliaTh TEKCTOBBIE 3aJaud, MCIOIb3Ys B
JMHEHHBIX YPaBHCHUH U UX KayecTBe ajireOpanyeckoil MOJENIU CHCTEMY YypaBHEHMH.
peLIEeHUs. WHTepnpeTupoBaTh pe3ynbTar, MNOIYYEHHBIH NPU PELICHUU
CHUCTEMBI.
[ToBTOpEHME. 6 DYHKIMH. 1 JlyxoBHO-
OpsHowieHbl. MHOTOUJIEHBI. 1 HPABCTBEHHOE
DopMyJIbl COKPAIIEHHOTO 1 BOCIIUTaHUE,
YMHOXCHHSL. TPYZOBOE
CucremMbl TMHEHHBIX 1 BOCITUTaHHE.
YpaBHEHUH.
Kontponbnas padora Ne 10 1
(utoroBas).
HToroBoe NnoBTOpEHHUE. 1
Hroro 102 k/p 10
8 kinace
[ToBTOpeHue 2 Muorousnensl. Dopmybl 2 JlyxoBHO-
U3Y4YEHHOTO B COKpAIIEHHOIO0 YMHOXECHHUS. HPABCTBEHHOE
7 Kacce. BOCITMTaHUE,
TPYZOBOE

BOCIIUTAHUC.
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Paunonansubie 23 PanmonansHbie 1podu, X 5 dopMyIHpOBaTH OCHOBHOE CBOMCTBO palMOHATBHON Japodu | ['paskmaHckoe
apo0u. CBOICTBA. U NIPUMEHATH €ro Juid npeodpazoBaHus ApoOeil. BrimonHATs | BocIUTaHueE,
CymMa 1 pa3HOCTh APOOEH. 5 CIIO)KEHHME,  BBIYMTAHME,  YMHOXKEHHUE U  JIeJICHME | MOIyJspu3anus
Peseps 1 palMOHaNBHBIX JIpoOel, a Takke BO3BEACHHE ApOoOM B | HAYYHBIX 3HAHHM.
(AnMuHUCTpaTHBHAA CTETeHb.  BBIMONHATH  pa3nuyHble  MPEoOpa3OBaHUS
JMarHocTHuYecKas paboTa) palMOHAIBHBIX BBIPAXCHUM, OKa3bIBaTh TOKIECCTBA. 3HATh
KonTposnsHas pabora Ne 1 1 CBOMCTBA QyHKIMK
1o teme «PannoHaabHbIC y = %, rae k # 0, u ymets ctpouTtsh e€ rpaduk. Mcnons3zoBaTh
ApoOH 1 WX CBOHCTBAY. KOMIIBIOTEp JUISl HKCCIEIOBAaHUS MOJOXKEHUs rpaduxa B
llponssesieHne U JaCTHOS 10 KOOPAMHATHOH MJIOCKOCTH B 3aBUCUMOCTH OT K.
JIpoOei.
Kontponbnas padora No 2 1
1o TeMe «Onepanuu ¢
npobsimu. [IpoGHo-
paunoHanbHask QyHKIHS.
KBagparusie 19 JIeNCTBUTEIBHBIC YHCTIA. 2 [IpuBOoauTE NpUMEPHl pAalMOHAIBHBIX W HPPALMOHAIBHBIX | TpynoBoe
KOPHH. Apudmernueckuit 5 yucen. Haxoaute 3HaueHus apuMETHUECKUX KBaJpaTHBIX | BOCIUTAHUE,
KBa/IpaTHbIH KOPEHb. KOpHEH, HCIoNb3ysd MpU HEOOXOIUMOCTH KAJIbKYJIATOpP. | HAaTPUOTHUECKOE
CaoiicTBa 3 Jloka3bIBaTh TEOPEMBbI O KOpHE U3 MPOU3BENEHHsS U ApoOu, | BOCHUTAHUE,
apu(PMETHIECKOTO TOXJIECTBO Va? = |a|, mpumensTh UX B mpeobpazoBaHusx | MOMYJIIpU3ALASL
KBaJpaTHOr'o KOpHS. BeIpakeHU. OCBOOOXIATbcs OT HPPALMOHATLHOCTH B | HAYTHBIX 3HAHMIL.
KonrposbHas padora Ne 3 1 3HaMeHaressIX JpoOed Buaa — —— —— BHIHOCHTH
o teMe «IlonsTue Vb’ Vbe' Vb—e
MHOKHTENb 3a 3HAK KOPHS U BHOCUTh MHOXKUTENb MOl 3HAK
apudmeTnyeckoro
KBA/IPATHOLO KODHS K €10 KopHs. Mcnonb3oBaTh KBaJpaTHbIE KOPHHU JJISl BBIPAXKEHUS
CBOHCTELY. MEPEMEHHBIX M3 T'€OMETPUUECKUX U (PU3NYEeCKUXx (Hopmy.
TIpHMeHEHNIE CBOHCTR 7 Crpouts I“Paq)I/IE( dynKIMK y = /X U MITOCTPUPOBATH HA
ApHGbMETHEECKOT0 rpaduke e€ cBoiicTBa.
KBaJIpaTHOT'O KOPHSI.
Kontponbnas padota Ne 4 1
1o TeMe «CBoiicTBa
KBaJPATHBIX KOPHEWY.
KBagpartusie 21 KBagparnoe ypaBHeHuE u 10 Pemats kBagpatHbie ypaBHeHus. Haxoauts mogoopom kopau | dusndeckoe
YPaBHEHUS. €ro KOpHH. KBaJIpaTHOI'O ypaBHEHMs, UCIOIb3ysl TeopeMy Buera. | Bocnuranue,
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KonTponbHas padora Ne 5 1 HccnenoBate KkBagpaTHhIE YpaBHEHUS 110 JUCKPUMHUHAHTY U | TPYJAOBOE
o teme «KBagparusie kosbdunuentam.  Pemare  apoOHBIE  palMOHANbHbBIE | BOCIHTAHUE,
ypaBHEHUSD. ypaBHEHUsI, CBOJS PEIICHUE TAKUX YPaBHEHUN K PEIICHUIO | SKOJOTUYECKOE
JlpoOHble panmoHanbHbIE 9 JIMHEWHBIX W KBaJpPAaTHbIX YPAaBHEHUN C NOCIEAYIOLIMM | BOCIIMTAHUE.
YpaBHEHUSL. HCKJIIOYEHUEM ITIOCTOPOHHUX KOpHEW. Pemars TekcToBbIE
KonrpomnsHas pabora Ne 6 1 3aJla4yM, UCIOJIB3YS KBaJpaTHBIE U IPOOHBIC ypaBHEHUSI.
o TeMe «/Ipo6Ho-
palrOHaNIbHbIE YPABHEHUS.
TekcToBBIE 3a]1a4M.
HepageHncrsa. 20 UucnoBble HEPaBEHCTBA U 8 @opMynMpoBaTh U JIOKa3blBaThb CBOMCTBAa YHCIOBBIX | DKOJIOTHMYECKOE
UX CBOWCTBA. HepaBeHCTB. Mcronb30Bath anmnapaT HEPAaBEHCTB JIJIsl OLICHKU | BOCIIUTAHHE,
KonTponbuas padorta Ne 7 1 MOTPEIIHOCTH ¥ TOYHOCTH MpHOMKeHusa. HaxoauTs | momynspuzanus
1o Teme «YucioBbie nepeceyeHne M OOBEIMHEHHE MHOXKECTB, B YACTHOCTH | HAYYHBIX 3HAHUMH,
HEpPaBEHCTBA U UX YUCJIOBBIX IPOMEXKYTKOB. PelaTh JMHEHHbIE HEPAaBEHCTBA. | TPYJIOBOE
CBOMCTBaY. Pemiate cucTembl IMHEHHBIX HEPABEHCTB, B TOM YHCJIC TAKUX, | BOCIIUTAHUE.
HepagencTra ¢ omHoIM 10 KOTOPbIE 3alMCaHbl B BUJIEC IBOMHBIX HEPABEHCTB.
MEPEMEHHOMN M UX CUCTEMBI.
Kontponbnas pabora Ne 8 1
o teme «HepaBeHcTBa C
OJIHOM MEPEMEHHON U UX
CBOKCTBaY.
Cremnens ¢ 11 CremneHs C 1eNbIM 6 3HaTh ONpenesieHne W CBOWCTBAa CTEMEHU C IMEJbIM | DCTETHYECKOE
LEJIbIM MOKa3aTeseM U e€ CBOWCTBA. nokaszateneMm. I[IpUMeHSTh CBONCTBAa CTENEHHU C LEIbIM | BOCIIUTAHUE,
[IOKAa3aTeJIeM. Kontponbnas padota Ne 9 1 MOKa3aTeJeM  TpPH  BBIMOJHEHWHW  BBIYUCICHUN U | MaTPUOTHYECKOE
DNeMEeHThI 110 TeMe «CTeNeHb ¢ LENbIM npeoOpa3oBaHuii BIpakeHU. VCcrionbp30BaTh 3aMUCh YUCEN B | BOCIIUTAHUE.
CTaTUCTHUKH. ITOKA3aTeNeM U €€ CTAaHIAPTHOM BHUJE JUISI BBIPQXEHHS M COMOCTABIICHUS
CBOMCTBaY. pa3MepoB  OOBEKTOB, JJIUTEIBHOCTH  MPOIECCOB B
Peseps (BIIP no 1 OKPY’KaroIleM MUpE. IIpuBoauTH MIPUMEPBI
MaTeMaTHKe). pPENpPEe3eHTaTUBHON ¥  HEPENpPe3eHTATUBHON  BBIOOPKHU.
DeMeHThI CTaTUCTUKH. 3 W3Bnexkarp  umHpOpManuo w3 TAOMMIl  9acTOT |

OpPraHU30BbIBaTh MH(POpPMALMI0 B BHJAE TaOJIMIl YacTOT,
CTPOWUTHh MHTEPBAIBHBIA psAd. Mcrmons30BaTe HariasigHOE
MPEJCTaBICHUE CTATUCTUYECKOH HH(pOpMalMd B BHJE
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CTONOYATBIX W KPYrOBBIX  JHAarpaMM,  IOJHUTOHOB,
TUCTOTPaMM.
[ToBTOpeHwue. 6 Jpobu. 1 JyxoBHO-
KBagparHblie KOpHHU. 1 HPaBCTBEHHOE
KBanpaTHble ypaBHEHHUSI. 1 BOCIIMTAHUE,
HepaseHcrna. 1 TPYAOBOE
Kontponbnas padora Ne 10 1 BOCITUTAHHE.
(uTorosas).
HtoroBoe noBTOpEeHHUE. 1
Hroro 102 k/p 10
9 knacc
KBanparnunas 22 @DYHKIIMYU U UX CBOWCTBA. 5 Boruucnate 3HaueHust (QyHKIWHU, 3amaHHON (opmynoit, a | TpymoBoe
GbyHKIHS. KBanpaThblil TpéxusieH. 4 Takke IByMs U Tpemsi (opmynamu. OmHCHIBaTH CBOMCTBA | BOCIHUTAHUE,
Kontponbnas padora Ne 1 1 GyHKIIMH Ha OCHOBE WX TpadUYecKOro IMPEICTABICHHS. | SKOJIOTHICCKOE
10 TeMe «DYHKIHUNY. WurtepnpetupoBats rpaduKu peanbHBIX 3aBUCUMOCTEH. | BOCIHTAHUE,
Peseps 1 [Toka3bIBaTh CXEMATHYECKH MOJOKEHUE HAa KOOPAMHATHOMW | TPAXKIAHCKOE
(AIMHHHUCTpATUBHAS IJIOCKOCTH rpaduKoB GpyHKIMil y = ax?,y = ax? + n, BOCITHTAaHHE.
JMarHocTHuecKasi paboTa). y = a(x —m)?. Ctpouts rpaduk GyHKIHH
KBagparuunas gyskius u 7 y = ax? + bx + ¢, yMeTb yKa3bIBaTh KOOPIMHATHI BEPIIHHBI
e€ rpaduk. napa®onbl, €€ OCb CHMMETPHH, HAlpaBICHUE BETBEH
CrenenHast QyHKITHSL. 3 napabonsl. Mcnonb30BaTh KOMMBIOTEP I UCCIIEAOBAHUS
KopeH]D N-HOH CTEIICHHU. ITIOJIOKCHUS l“pa(l)I/IKa B KOOleHHaTHOfI IIJIOCKOCTH.
Kontponbnas padora No 2 1 N3o00paxkaTh cxeMaTuuecku rpaduk QyHKIUH Yy = x" ¢
o teme «KBagparuunas 4ETHBIM M HeYSTHBIM 1. [IOHMMATh CMBICH 3anuceil Buaa va,
Gynxums». Va u T.1., Tae a — HekoTOpoe uucno. ViMeTs mpejicTaBneHne
O HAXOXIEHUM KOpHEH N- CTENEHHM C IOMOIIBIO
KaJIbKYJISITOpA.
YpaBHeHUA U 14 YpaBHeHHUs ¢ OAHOU 8 Pemlate ypaBHeHMs TpeTbe M 4YeTBEPTOM creneHu ¢ | [JyxoBHO-
HEpaBEeHCTBA C MIEPEMEHHOM. MOMOUIBI0  Pa3JIOKEHHWS Ha MHOXHMTEIM U BBEJEHHE | HDABCTBEHHOE
OJIHOM Hepasenctsa ¢ onHOM 5 BCIIOMOTATENIbHBIX IIEPEMEHHBIX, B YaCTHOCTH pELIaTh | BOCIHUTAHUE,
MEPEMEHHOM. MIePEMEHHOM. OuKBaapaTHbIC ypaBHEHU. Pemats 1po0HbIe panlnoHaIbHBIE | (U3UIECKOE
KonTponbnas padota Ne 3 1 YPaBHEHUs, CBOJA UX K LIEJIBIM YPaBHEHUSAM C IIOCIEAYIOLIEH | BOCIMTAHUE,

10 TeMe «YpaBHEHUS U

MPOBEPKON KOpHEH. PemaTe HEpaBeHCTBAa BTOPOM CTENEHU,
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UCTONB3ysl Tpaduueckue mpencraBicHus. Vcmonp3oBaTh

NOIYJIIPU3ALIMS

IIEPEMEHHOM. METOJl MHTEPBAJIOB JIJIsl PEILICHUS HECTIOKHBIX PAllMOHAIBHBIX | HAYYHBIX 3HAHUIL.
HEPABEHCTB.
VYpaBHeHUs U 17 VYpaBHEHHUS ¢ ABYMS 10 Crpoutb rpaguku ypaBHEHMH C AByMs IiepeMeHHbIMH B | ['paxnaHckoe
HEPaBEHCTBA C IIEPEMEHHBIMU U UX MPOCTEUIINX ClIydasX, Korja rpadukoM sBIsieTcss mpsMasi, | BOCOHUTAHUE,
IBYMs CUCTEMBI. napabosna, runep6osa, oKpykKHOCTh. Mcnonp3oBaTe MX AJs | TPYIOBOE
[IEPEMEHHBIMHU. HepaseHcrtBa ¢ 1Byms 6 rpaMuecKoro pemeHuss CHCTEM YpaBHEHUH C JBYMs | BOCHUTAHUE,
IIEPEMEHHBIMH U UX nepeMeHHbIMH. Pemate cnocoOOM IMOACTAaHOBKHM CUCTEMBI | (PM3UYECKOE
CUCTEMBI. JIBYX YpaBHEHHUH C ABYMS IEPEMEHHBIMH, B KOTOPBIX OJHO | BOCIIUTAHHE.
KonTposbHas padorta Ne 4 1 YPaBHEHHUE IIEPBOM CTENEHH, a IPYroe — BTOPOH CTENEHH.
mo TeMe «Pemenue cucrem Pemlate TexkcToBBIE 3aa4M, MUCHOJIB3Yys B KadecTBE
ypaBHEHHI U HEPABEHCTB. anreOpanyeckoil MOJENIM CHCTEMY YpaBHEHUH BTOPOil
CTENEHU C JBYMs II€PEMEHHBIMM; pelIaThb COCTABICHHYIO
CUCTEMY, MHTEPIPETUPOBATh PE3YJIbTAT.
Apudmernuec 15 Apudmernaeckas 7 [IpumensaTb  MHAEKCHbIE  00OO3HaueHMsT s wieHoB | TpymoBoe
Kas U IIporpeccusi. nocienosarenbHocTel.  [IpuBoauTs npUMeEpsl  3aJaHUS | BOCIMTAHHUE,
FEOMETPUYECK Kontponbnas pabora Ne 5 1 MOCJeIOBaTeIbHOCTEN  QopMysnol  N-ro  wWieHa T | MaTPUOTHYECKOE
ast 1o TemMe «Apudmernyeckast peKyppeHTHON Gopmynoil. BeiBoguTs GopMyssl N-ro 4jaeHa | BOCIUTaHHE,
IIPOrPECCHUM. MIPOTPECCUS). apumMeTuyecKkoil  Mporpeccud U TEOMETPUYECKOM | 3CTETHYECKOoe
I'eomerpuyeckas 6 MIPOrpecCcruy, CyMMBI MEPBBIX N YJIEHOB apH(PMETHUECKOil U | BOCHUTAHUE.
IIPOrpeccust. F€OMETPUYECKONM  IMPOrpeccui,  pemarb  3aJadd ¢
KonTponbhas padorta Ne 6 1 HCIIOJIb30BaHUEM ITUX bopmy. Jloxa3bIBaTh
II0 TEME «FCOMCTpI/I‘-IeCKa}I XapPaKTCPUCTHICCKOC CBOICTBO apI/I(i)MeTH‘leCKOP'I u
IIPOrPECCUSD. reoMerpuyeckon  mporpeccuit.  IIpuBoguTe  mpuMeEphl
JUHENHOr0 pPOCTa YIEHOB HEKOTOPBIX apU(PMETHUECKUX
MIPOTPECCUI U SKCITOHEHIUATIBHOT0 POCTA YWIEHOB HEKOTOPBIX
F€OMETPUUYECKUX Iporpeccuil. Pemars 3a1aun Ha CIOKHBIE
MPOLICHTHI, UCIIOJIB3YS PU HEOOXOTMMOCTH KaJIbKYJIISITOP.
DNeMEeHThI 13 DneMeHThl KOMOMHATOPUKH. | 9 Boimonnute mepebop BceX BO3MOXHBIX BapHaHToB Ui | TpymoBoe
KOMOHMHATOPUK HauansHele cBenenus us 3 nepecuéra 00beKTOB M KOoMOMHauumi. [IpuMeHsATh MpaBWIO | BOCIUTAHUE,
U Y TEOPUH TEOPHUH BEPOATHOCTEN. KOMOMHATOPHOTO YMHOKeHus. Pacro3HaBaTh 3ajaud Ha | HaTPUOTHYECKOE
BEPOSITHOCTEM. KonrponbsHast pabota Ne 7 1 BBIYMCIICHUE YHUCJIA IIEPECTAHOBOK, Pa3MEIIEHUN, COYETAHUM | BOCIIUTAHUE,
0 TeMe «JIEMEHTHI U TPUMEHSATh COOTBETCTBYIOIIME (OPMYJbl. BBUUCIATH | AcTeTUYECKOE
4acToTy ciay4yaiHoro coObiTusi. OueHuBaTh BEPOSTHOCTh | BOCOUTAHUE.
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KOMOMHATOPHUKHU B TEOPUHU CIIy4aifHOrO COOBITHS C MTOMOIIBIO YAaCTOTHI, yCTAHOBJICHHOM
BEPOATHOCTE». ONMBITHBIM MyTéM. HaxoIuTh BepoOATHOCTH CIy4altHOTO
COOBITUSI HAa  OCHOBE  KIJIACCHYECKOTO  ONpEACICHHS
BepoaTHOCTH. [IpuBOIUTH mpUMeEpbl JOCTOBEPHBIX U
HEBO3MOXKHBIX COOBITHIA.
[ToBTOpEHME. 21 YpaBHEHUsI, HEPABEHCTBA, 7 JyxoBHO-
CUCTEMBI YpaBHEHUH. HpPaBCTBEHHOE
OYHKIHH. 6 BOCIHTAHUE,
[Iporpeccuu. DneMeHTHI 6 TPYIOBOE
KOMOMHATOPHKH. BOCIHTAHUE.
Kontponbnas pabora Ne 8 1
(uToromas).
O6006maronui ypox. 1
Hroro 102 K/p 8
COI''TACOBAHO COI''TACOBAHO
3amectuTenb qupekTopa no YMP
IIporokoi 3acenanus ITpsankoBa [0.1O.
METOINYECKOTO 00bEINHEHUS MOJINCH d.1.0.

y4uTenen
MaTeMaTHKU U NHPOPMATUKH

MAOY COII Ne 35

oT «27» aBrycta 2021 roga Ne 1

brixkosa 1.H.

noanucek pykopoguresnst MO @.1.0.

«27» aBrycta 2021 rona
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