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e Pabouas mporpamma coctaBieHa Ha ocHoBe DenepanbHOrO TOCYAApCTBEHHOTO 00pa30BaTEIHLHOTO
cTaHgapTa ocHOBHOTO o01ero oopazopanus (Ilpukaz MO P® ot 17.12.2010 Ne 1897)

e [Ipu nuaHUpOBaHUM COJEPIKATEIHHOTO KOMIIOHEHTa «ANre0pa» HCIONIb3yeTcs aBTOPCKas Mporpamma
Al Mep3msika k y4eOHUKY «AunreOpa 7 xmacc»: IIporpammbel. Matemaruka. 5 — 9 kjaccel ¢
YIIIyOJICHHBIM HM3y4e€HHEeM MaTeMaThku / aBTopbl-cocTaButenu A.l.Mepsnsak, B.b.ITononckuii, M.C
Sxup, E.B.bynko — 1 u3n., — M. : Benrtana-I'pad, 2015.

HpeIlMeTHbIe Pe3yJAbTATBI OCBOCHHUSI COACPKAHUS KypcCa anreﬁpm
BhinyCKHUK MOJYYHT BO3MOKHOCTh HAYYUThCS B 7-9 Ki1accax /sl YCIEHOT0 MPOI0JIzKeHUs
00pa3oBaHus HA YIJIY0JIEeHHOM YPOBHeE

Onemenmvl meopuu MHOJICECME U MAMEMAMU4eCcKOU 102UKu

CB0GOIHO OEPUPOBATh: MOHATUAMH: MHOYKECTBO, XapaKTEPUCTHKK MHOKECTBA, HJIEMEHT MHOKECTBA, MyCTOE,
KOHEYHOE U O0ECKOHEYHOE MHOXKECTBO, MOJMHOXKECTBO, MIPUHAIJIC)KHOCTD, BKIIOUEHUE, PABEHCTBO MHOXECTB,
CrOco0bI 3a7]aHNEe MHOXKECTBA;

3aJ]aBaTh MHOYKECTBA PA3HBIMH CIIOCOOAMU;

IIPOBEPATH BBIIOJHEHUE XapAKTEPUCTUYECKOIO CBOMCTBA MHOYKECTBA;

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMMU: BbICKa3blBaHHE, UCTUHHOCTb U JIO)KHOCTb BBICKA3bIBaHUS, CIOXKHbBIE U
IIPOCTBIE BBICKA3bIBAHUS, OTPULIAHUE BBICKA3bIBAHUN; HCTUHHOCTD U JIOKHOCTh YTBEPXKIECHUS U €r0 OTPULIAHUS,
olepaly HaJl BbICKa3bIBAaHUSIMU: U, WIH, HE; YCIOBHbBIE BbICKa3bIBaHUSI (MMILIMKALUN);

CTPOUTH BBICKA3bIBAaHMSI C CIIOJIb30BAHUEM 3aKOHOB aJIF€0PbI BbICKA3bIBAHUM.

B noBceHEBHOM KU3HU U IPU U3YYEHUU APYTHX IIPEAMETOB:

CTPOUTB PACCYKAEHU Ha OCHOBE UCII0JIb30BaHUs [IPABUJIl JIOTUKH;

UCTOJB30BaTh MHOXECTBA, OINEPAlMUd C MHOXXECTBAMH, UX TrpaduyecKoe NpEeACTaBICHUE IS ONHCAHHS
peanbHBIX MIPOLECCOB U SBJICHUH, PH PEILICHUH 33j]au APYIUX YUeOHBIX IPEIMETOB.

Yucna

CBoOOAHO OmMepUpoOBaTH MOHATHSMHU: HATypaIbHOE YHCIO, MHOXKECTBO HATYpPaJbHBIX YHCEN, IEJ0€ YHCIIO,
MHO’KECTBO IIEJIBIX YHCeT, OOBIKHOBEHHAs APO0b, NeCATUYHAS TPOOb, CMEIIaHHOE YHCIIO, PAIIMOHAIBEHOE YUCIIO,
MHOXECTBO PAIlMOHAIBHBIX YHCEJ, MPPAIMOHAIBHOE YHCIIO, KOPEHb CTENEHU N, JEHUCTBUTEIHHOE YHCIIO,
MHOXECTBO JACHCTBUTEIBHBIX UMCEJ, TEOMETPUUECKAss UHTEPIIPETAlMsl HATYPAIbHbBIX, LENbIX, pAlMOHAIbHbIX,
e CTBUTEIbHBIX YUCE;

MMOHUMATh U OOBSCHATH PAa3HUILY MEXKY MO3UIIMOHHON M HETIO3UIITMOHHON CCTEMaMu 3aIliCH YHCe,
MEePEBOANTH YHCIIA U3 OJHOM CUCTEMBI 3aIMUCH (CUCTEMBI CUMCIICHUS) B IPYTYIO;

JTIOKa3bIBATh U MCIIOJIb30BATh MPU3HAKU JEIMMOCTH Ha 2, 4, 8, 5,3, 6,9, 10, 11 cymmBbl 1 Tpou3BeICHUS YHUCEI
MIPU BBITIOJIHEHUY BBIYMCIICHUH U PEIICHUY 3a]1a4;

BBIMIOJIHATH OKPYTJIEHHE PAllMOHAIBHBIX U UPPALMOHAIBHBIX YHCEII C 33JJTaHHON TOUHOCTHIO;

CpaBHUBATH JIEUCTBUTEIIbHBIC YK CIIa PA3HBIMU CITOCOOAMU;

yIOPSI0YMBATh YWCIA, 3alMCAHHbIE B BHUAE€ OOBIKHOBEHHOH M JECATUYHON ApoOuU, Yucra, 3alHCaHHBIE C
HCIOJIb30BaHUEM apu(PMETHYECKOT0 KBAJAPaTHOTO KOPHS, KOpPHEH CTEeNeHU OoJbIle 2;

naxoauth HOJ] u HOK uucen pa3HbIME crioco0aMu M MCIIOJIB30BATh WX MPH PEIICHUH 33]1aY;

BBITIOJTHATh BBIYHMCIICHUS U MPEe0Opa30oBaHUs BRIPAKECHHUM, COJEPIKAIMUX JACHCTBUTEIbHBIC YHUCIA, B TOM YHCIIe
KOpPHU HaTypajbHBIX CTENEHEN.

B moBcenHeBHOIM KU3HU U IPU U3YYECHUU APYTHX MPEAMETOB:

BBITIONTHSATH U OOBSCHATH PE3YNIbTAaThl CPABHEHHS PE3YIbTATOB BHIYUCICHUH MPHU PEIICHUN MPAKTUUECKUX 3a/1a4,
B TOM YHCJI€ IPUOIM>KEHHBIX BBIUMCICHUHN, UCTIOJIb3YS pa3HbIe CITIOCOOBI CpaBHEHUH;

3alUChIBaTh, CPABHUBATh, OKPYTJIATH YACIOBBIE JAHHBIE PEATbHBIX BEIMYUH C UCIIOJIB30BAHUEM PAa3HBIX CUCTEM
W3MEPEHHS;

! 3,HGCL " fajiee — 3HaTb OIPEACIICHUC [TIOHATHS, 3HAThL U YMETb 10Ka3bIBATh CBOIiCcTBa (HpI/ISHaKI/I, €CJIM OHH eCTB) IIOHATUA,
XapaKTepru30BaTh CBA3U C APYTUMHU NOHATUAMU, NPEACTABIIAA OJAHO MMOHATHUE KaK YaCTh HEJIOCTHOI'O KOMILJIEKCA, UCITOJIb30BATh
IIOHSITHE U €r0 CBOMCTBA IIpyu NIpOBECACHNU paCCY)K,HeHHﬁ, J0Ka3aTeJIbCTB, PCIICHUU 3a/1a4.



COCTABJISATh U OLICHWBATh PA3HBIMHM CIIOCOOAMM UYHMCIIOBBIE BBIPAXKEHUS NPH PELICHUU NMPAKTUYECKHX 3ajad U
3a7a4d U3 APYrux y4eOHBIX MPEIMETOB.

ToorcoecmseHnnble npeobpazo8anus
CB00OIHO ONIEpUPOBATH MOHATUSAMH CTETICHH C LIEJIBIM U JPOOHBIM TIOKa3aTeIeM;
BBITIOJTHSATH JIOKA3aTeIBCTBO CBOMCTB CTEIIEHU C IEIBIMU U APOOHBIMH IMOKA3aTEIISIMU;
OIIEPUPOBAThH TMOHATUSMHU «OJHOWICH», «MHOTOWICH», «MHOTOWIEH C OJHON NEPEMEHHOI», «MHOTOWICH C
HECKOJIbBKUMH TEePEMEHHBIMUY», KOI(PPUIIMEHTH MHOTOWICHA, «CTAHJAPTHAS 3alKCh MHOTOYICHA», CTCIICHb
OJTHOYJICHA ¥ MHOT'OYJICHA;
CBOOOJTHO BJIAJICTh TPHEMaMH ITPeoOpa30BaHus IEIBbIX U APOOHO-PAIMOHATBHBIX BBIPAKCHUIA,
BBITIOJHSATE PA3JI0’KEHUE MHOTOYICHOB Ha MHOXKUTENH Pa3HBIMU CIIOCO0aMH, ¢ UCTIOJIb30BaHUEM KOMOWHAIIHIA
pa3IMYHbBIX TPUEMOB;
UCIIOJIb30BaTh TeopeMy Buera m teopemy, oOparHyro TeopeMe Buera, ais moucka KOpPHEH KBaapaTHOTO
TPEeXWICHA U JIJIsl PEIICHHs 3a]1a4, B TOM YHCIIE 33/1a4 ¢ TapaMeTpaMH Ha OCHOBE KBaJ[PaTHOTO TPEXUICHA;
BBITIOJTHSATH JICTICHHE MHOTOWIEHA HA MHOTOWIEH C OCTaTKOM,;
JI0Ka3bIBaTh CBOICTBA KBAJPAaTHBIX KOPHEH M KOPHEH cTeneHH N,
BBITIONHSATH MPeo0pa3oBaHus BRIPAKCHUM, COJIEPKAIINX KBaIPATHBIE KOPHU, KOPHU CTETICHH N,
CBOOOJTHO ONEPUPOBATh TIOHATHUSMHU «TOXKIECTBO», «TOXKICCTBO HA MHOXECTBE», «TOXIECTBEHHOE
peoOpa3oBaHuey;

i (=) =
BBITIONHSATE Pa3InIHbIC TIPe0Opa30BaHUs BRIPAXKCHHMA, COJIEPKAIIIX MOTYIIH.
B noBceIHEBHOI JKU3HU U TTPU U3YYCHHUH JAPYTUX PEIMETOB:
BBITIOJHSATE TPe0Opa30BaHuUs U JICUCTBUS ¢ OYKBEHHBIMU BBIPKCHHUSIMH, YHCIOBBIC KOAIPPHUITUESHTH KOTOPBIX
3aIlMCaHbl B CTAaHJIAPTHOM BUJIC;
BBITIOJTHSATE MPe00pa30BaHus PalMOHATLHBIX BRIPAKCHHN MTPH PEIICHUH 33129 JPYTUX YIEOHBIX MMPEIMETOB;
BBINOJIHATh POBEPKY MPABAOMOAOOHMS (U3MUECKUX M XHMHUYECKHX (OPMYJI Ha OCHOBE CpaBHCHUS
pa3sMEpHOCTEN U BAJICHTHOCTEM.

Ypaenenus u nepasencmea

CB00OHO oOmnepUpoBaTh MOHATUSAMH: ypaBHEHHE, HEPAaBEHCTBO, PABHOCHJIbHBbIC YPaBHEHMsS M HEpPaBEHCTBA,
YpaBHEHUE, SBIIOLICECS CIEICTBUEM JPYroro YpaBHEHUs, YPAaBHEHUs, PaBHOCWIbHBIE HAa MHOXECTBE,
paBHOCHIIbHBIE TIPe0OPa30BaHUs yYpaBHEHHIA;

pelars pa3Hble BBl YPaBHEHHIl M HEPAaBEHCTB M UX CHUCTEM, B TOM YHUCJIE HEKOTOpble ypaBHEeHMs 3 u 4
CTerneHel, ApoOHO-pallnOHaIbHbIE U UPPALMOHAJIBHBIE;

3HaTh TeOpeMy Buera i1 ypaBHEHUI CTENEHHU BBIIIE BTOPOH;

MOHUMAaTh CMBICI TEOPEM O PABHOCHJIBHBIX M HEPABHOCHIIBHBIX MPEeOOpa30OBaHUSX YpaBHEHHH M YMETb HX
JTIOKa3bIBATh;

BJIaJIETh pa3HBIMU METO/IaMU PEIICHUs] YPaBHEHUH, HEPABEHCTB M UX CUCTEM, YMETh BBIOMPATh METO]I PELICHUs
1 000CHOBBIBaTh CBOW BHIOOD;

UCMOJb30BaTh METOJ HWHTEPBAIOB JJIsl pEIICHUS HEPaBeHCTB, B TOM YHUCIE APOOHO-PAllMOHATBHBIX U
BKJIIOUAIOIIUX B ce0sl MppallMOHAIbHbBIE BBIPAXKEHHUS;

pemath anreOpavyeckue ypaBHEHUsT M HEpaBEHCTBA M UX CHCTEMBl C IMapaMeTpaMy alre0pandeckuM H
rpaduyecKuM MEeTOJaMH;

BJIA/IETh Pa3HBIMU METOJIaMU J10KA3aTeJIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUS B LENbIX YUCIIAX;

n300pakaTh MHOXKECTBA Ha IMJIOCKOCTH, 33j/laBaeMble YpaBHEHHUSMHU, HEPABEHCTBAMH U UX CHCTEMaMH.

B noBceHEeBHOM XU3HU U NTPU U3YYEHUH JIPYTHX MPEIMETOB:

COCTABIISITh M PelIaTh YpaBHEHMs, HEPABEHCTBA, UX CUCTEMBI P PEIIEHUH 33/]]au APYTHX YUeOHBIX ITPEIMETOB;
BBIMIOJHATh OLIEHKY MPaBIONOJ00Us pPEe3yIbTaTOB, MOJYyYaeMbIX MpPU PEUICHUH pa3IUYHbIX YypaBHEHUH,
HEPaBEHCTB U UX CHCTEM IIPH PEIICHUH 3a]a4 APYTUX y4eOHBIX MPEIMETOB;

COCTABIISATh M pellaTh YpaBHEHHs W HEpPaBEHCTBA C IMapaMeTpaMu MpU PEHICHUH 3a/1ad JPYrux YueOHBIX
MIPEAMETOB;

COCTaBJIATh YPABHEHUE, HEPABEHCTBO MJIM UX CUCTEMY, ONIMCBIBAIOIINE PEAIBHYIO CUTYALUIO WIN NIPUKIIAJAHYIO
3a/1a4y, HHTEPIIPETUPOBATH MOJYYEHHBIE PE3yJIbTaThI.

QyHxyuu



CB00OHO OMEpUPOBATh MOHATUSAMU: 3aBUCUMOCTb, ()YHKIIMOHAIbHAs 3aBUCUMOCTb, 3aBUCUMasl U HE3aBUCUMAas
nepeMeHHbIe, QYHKIIH, CIIocoObl 3aaHus (YHKIIMH, apTYMEHT U 3HaYeHHue QyHKIHU, 00JIACTh ONpEaesICHHs 1
MHOYECTBO 3Ha4eHUs (DyHKIMH, HYIU (QYHKIUH, IPOMEXKYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTb (DYHKIIUH,
HanOoJbIIee M HaMMEHbINEE 3HAUYEHHS, YETHOCTH/HEUETHOCTh (YHKIWHU, MEPHOAMYHOCTh (PYHKIUH, Trpaduk
(GyHKLIMHU, BEepTUKaIbHAs, TOPU30HTAIbHAS, HAKJIOHHAs aCUMITOTHI; rpaduK 3aBHCHMOCTH, HE SIBIIAIOLICHCS
dynkumei,

CTpOUTh rpaduku GyHKIIUN: TUHEHHOM, KBaIpaTUIHOU, TPOOHO-IMHEHHOM, CTEIIEHHON TP pa3HbIX 3HAYCHUSIX
TOKa3aTeisl CTENEHH, y = |x|;

UCIIOJIb30BaTh Npeo0OpaszoBanus rpaguka QyHKOMM y — f (x) /I HOCTPOCHHS TPapuKoB (QyHKIMHA

y=af (kx+b)+c;

aHAJIM3MPOBATh CBOMCTBA (DYHKIIHMIA ¥ BUJ] rpariKa B 3aBUCUMOCTH OT ITAPAMETPOB;

CBOOO/IHO OIEpUPOBATH MOHATHSAMHU: ITOCIEIOBATEILHOCTh, OIPAHUYEHHAsI ITOCIEI0BATEILHOCTh, MOHOTOHHO
Bo3pacTatomasi  (yObIBaroInasi) IOCIEJOBATENbHOCTh, MPEAEN IOCIEeJOBATEIbHOCTH, apU(MeTHdecKas
IPOTpeccHs, FTeOMETPUYECKast IPOTPECcCHsl, XapaKTEPUCTUIECKOE CBOMCTBO apu(h)METHUYECKOH (TeOMETPUIECKO)
IPOrPECCHU;

UCIIOJIB30BATh METOJl MAaTeMaTW4ecKOW WHAYKIMM JUIi BbIBoAa (OPMYII, JOKa3aTelbCcTBA PABCHCTB U
HEPaBEHCTB, PEICHNUS 3a1a4 Ha AEITNMOCTb;

UCCIIeI0BATh MOCIIE0BATEIbHOCTH, 3aJJaHHbIE PEKYPPEHTHO;

periaTh KOMOMHHPOBAHHBIE 33/1a91 HA apU(METHYECKYIO i TEOMETPHIECKYIO IIPOTPECCHH.

B noBceHeBHOI )KU3HU U TIPU U3YYCHHUU IPYTUX IPEIMETOB!

KOHCTPYHpOBaTb W HCCIEAOBaTh (YHKIUH, COOTBETCTBYIOUIME pEAJbHBIM IpOIeccaM U SIBICHHSM,
MHTEPIPETUPOBATH ITOJIYYCHHBIC PE3yJbTaThl B COOTBETCTBUH CO CIECLM(UKON HCCIIETyeMOro Ipouecca WiIH
SIBJICHUS;

UCIIOJIb30BaTh rpaduKu 3aBUCHMOCTEH ISl HCCIIEJOBaHMUS PEATBHBIX ITPOIIECCOB U SBJICHHN;

KOHCTPYHPOBATh U UCCIIEI0BATh (YHKIMH ITPH PELICHUH 33,144 JPYTUX y4eOHBIX IPEIMETOB, HHTEPIIPETHPOBATh
MOJTyYCHHBIE PE3YIbTAThl B COOTBETCTBUH CO CIEIM(PHUKON yd4eOHOTO Mpeamera.

Cmamucmuxa u meopus 6eposmuocmei

CB00OOHO oOmepupoBaTh IMOHATUSAMHU: CTOJIOUATBIE M KPYroBble IUarpaMMbl, TaOJMIIbI JAHHBIX, CpEIHEe
apu(pMeTHIECKOe, MeaHa, HanOoJbIllee U HAaMMEHbIIIee 3HAUCHHs BRIOOPKH, pa3Max BBHIOOPKH, TUCTIEPCHS U
CTaHJIapTHOE OTKJIOHEHHE, CIIy4aliHas U3MEHUUBOCTD;

BbIOMpaTh Hanbosee ymoOHBIM croco0 MpeAcTaBleHUs MHPOpMAIUM, aJCKBAaTHBIA €€ CBONCTBAM U LENIIM
aHaln3a;

BBIUHCIISTH YHCIIOBBIE XapaKTEPUCTUKU BHIOOPKU;

CBOOO/THO ONIEPUPOBATh MOHATUAMM: (haKTOPHAT YHCIIa, IEPECTAHOBKH, COUETAaHUS U pa3MeEIleHus], TPEYTOJIbHUK
ITackans;

CBOOOJHO ONEpUPOBaTh MOHATHAMM: CIyYalHBIM OIBIT, CIy4alHBIH BBHIOOP, HCHBITAHHE, 3JIEMEHTapHOE
citydaitHOe COOBITHE (MCXO0J), KITACCUYECKOE OINPECIICHHE BEPOSTHOCTH CIIYYailHOTO COOBITHS, ONEepaliuy Hal
clly4yailHBIMHM COOBITHUSIMU, OCHOBHBIE KOMOMHATOpPHBIE (POPMYJIBI;

cBOOO/ZIHO ONEpUpOBaTh MOHSTHUAMM: CIIYHYaWHBIH ONBIT, CIy4YallHBIH BBIOOP, HCHBITAHUE, 3JIEMEHTApHOE
ciyyaifHoe coObITHE (MCXOJ), KIIACCHUECKOE OTpeIeIeHue BEPOATHOCTH CIYy4alHOTo COOBITHS, ONepaluy Haj
CIIy4allHBIMH COOBITUSIMU, OCHOBHbIE KOMOMHATOPHBIE (POPMYIIBI;

3HATh IPUMEPHI CIIyYaiHbIX BEJINYUH, U BBIYUCIISTh UX CTATUCTUYECKUE XapPAKTEPUCTUKU;

UCIO0JIb30BaTh (hOPMYJIbl KOMOMHATOPUKU MIPU PEIIEHNH KOMOMHATOPHBIX 33/]a4;

pelaTh 3a/1aud Ha BHIYMCIIEHUE BEPOSATHOCTH B TOM YHCIIE C UCIIOJIb30BaHUEM (HOPMYII.

B noBceiHeBHOM )KM3HU U MTPU U3YYEHHUH JIPYTHX MPEIMETOB:

MPEJCTaBIATh HH(OPMAIIMIO O PEATBHBIX MPOLIeccax U SBJICHHUIX CIIOCOOOM, aJIeKBaTHBIM €€ CBOMCTBAM M LIEIH
UCCIIETOBaHMUS;

aHAJM3UPOBATh U CPABHUBATH CTATUCTUYECKHE XapAKTEPUCTUKHU BHIOOPOK, MOJYYEHHBIX B MPOLIECCE PELICHUS
MIPUKJIAIHON 3a/1a4M, U3yYEHHsI pEeaIbHOTO SIBJICHUS, PEIICHUs 3aJaul U3 IPYTUX y4EOHBIX MMPEIMETOB,;
OLIEHUBATh BEPOSATHOCTh PEAIbHBIX COOBITUI U SBJICHUN B PA3IMUHBIX CUTYAIUIX.

Texcmoegvie 3a0a4u
Pemate mpocThie U CIIOXKHBIE 33/1a4H, @ TAK)KE 3a7]a49H TTOBBIIIEHHON TPYTHOCTH U BBIJICIATH UX MAaTEMAaTHUECKYIO
OCHOBY;



pacro3HaBaTh Pa3HbIC BUJIBI M TUIIHI 3a/1a4;

UCIIOJIb30BATh Pa3HbIE KPATKHE 3alMCU KaK MOJEIH TEKCTOB CIOXKHBIX 33]a4 M 3a]a4 TOBBIIICHHOH CI0)KHOCTH
IS TOCTPOEHUSI TOMCKOBOW CXEMBI M PEIIeHHS 3a/1a4, BEIOMPATh ONTHMAIIBHYIO JUIS pacCMaTpUBaeMOH B 3a/1a9e
CUTYyalluu MOJIeJNIb TEKCTa 3aJ1auu;

pa3nuyaTh MOJETh TEKCTa M MOJEIb PEIICHUS 3a/1a4i, KOHCTPYHPOBATh K OJHON MOJICNIN PEIICHUS CIIOKHBIX
3aJ]a4u pa3HbIe MOJICNIN TEKCTa 3aJIauu;

3HaTh W TIPUMEHATH TPU crioco0a MoMCKa pemeHus 3anad (0T TpeOOBaHUS K YCIOBHIO M OT YCIOBHS K
TpeOOBaHNIO, KOMOMHHPOBAHHBIN );

MOJIETTMPOBATh PACCYXICHHUS P ITOUCKE PEIICHUS 3a/1a4 C TOMOIIBIO rpad-CXeMBl;

BBIJICIISITH ATAIBI PEIICHUS 33/1a41 M COJIep)KaHHe KKIO0ro JTara;

YMCTb BBI6I/IpaTB ONTHUMAaIbHBIN MCTOJ[ PCHICHUA 3aJadud W OCO3HaABaATb BBIGOp MCTOHAa, pacCMaTpuBaATb
pa3IMYHBIC METOMbI, HAXOUThH Pa3HbIC PEIICHHUS 3a/1a4H, €CJIM BO3MOXKHO;

AQHAJIM3UPOBATh 3aTPYIHEHUS [IPU PELLIECHUH 3a1a4;

BBITIOJIHATH PA3IMYHbIE TPe00pa3oBaHus NPEATI0KEHHOH 3a/1a4i, KOHCTPYHUPOBATh HOBBIE 33/1a4M U3 JaHHOH, B
TOM YHUCIIe 0OpaTHBIC;

MHTEPIIPETUPOBATH BHIYMCIUTENBHBIC PE3YyIbTaThl B 331a4e, NCCIE0BATh MOJIYYEHHOE PEeLICHUE 3a1a4H;
HU3MCHATHL YCIIOBHUC 3aaad (KOJ’IH‘ICCTB@HHBIC i KadCCTBCHHBIC I[aHHbIe), ucciacaoBsarb MU3MCHCHHOC
npeoOpa3oBaHHOE;

AHAJIIM3UPOBATL BCCBO3MOJKHBIC CUTyallMH B3aMMHOI'O PacCIlOIOKCHUA [IBYX OOBEKTOB M H3MEHEHHE HX
XapaKTEPUCTHK IPH COBMECTHOM JBIKEHHHU (CKOPOCTB, BPEMs, PACCTOSHHUE)IIPH PEILICHUH 33Ja4y Ha JBIKCHHE
ABYX 00BEKTOB KakK B OAHOM, TaK U B IIPOTHUBOIIOJJIOKHBIX HAIPABJICHUAX, KOHCTPYUPOBATH HOBLIC CUTyallUW Ha
OCHOBE M3MEHEHHs YCIIOBUH 3a/1a4M MPH ABHIKCHUH T10 PEKE;

HCCIICA0BAaTh BCEBO3MOKHBIC CUTYAIlUW MPU PCHICHUHA 3aJjad Ha JABUIKCHHC IO PCKE, paCCMAaTpHUBATL PA3HLIC
CHCTEMBI OTCYETa;

pemarh pa3HoOOpa3HbIe 3a/1a41 «HA YaCTH;

pemate 1 00OCHOBBIBATH CBOE PEUICHUE 33/1a4 (BBIACIATh MAaTEMaTHYECKYI0 OCHOBY) Ha HaXOXKACHUE YacTH
YHCIIa U YMCIIA TI0 €r0 YacTH Ha OCHOBE KOHKPETHOTO CMBICTIA IpOo0H;

OOBSCHITH MICHTHYHOCTD 3aJlad Pa3HbIX THUIIOB, CBS3BIBAIOIINX TPU BEIMYHMHBI (Ha paboTy, HA MOKYIKH, Ha
Z[BI/DKGHI/IC), BBIACIITh OTU BCJIMYMHBI WU OTHOLICHUA MCKAY HUMH, HNPUMCHATHL HUX IIPU PCHICHUHU 3ajad,
KOHCTPYHPOBAaTh COOCTBEHHBIE 33/1a4 YKa3aHHBIX THIIOB;

BJIaACTh OCHOBHBIMH METOJaMHU PCHICHUA 3aaa4 Ha CMCCH, CILIaBbl, KOHOCHTPAIUH, UCIIOJIB30BATh UX B HOBBIX
CHUTYaIsIX 110 OTHOIICHUIO K M3YUYEHHBIM B TIpOIecce 00yUSHHS;

peraTh 3a7a9u Ha MPOIEHTHI, B TOM YHCIIE, CIIOKHBIE IIPOLIEHTHI ¢ 000CHOBaHUEM, HCITIONB3YsI Pa3HbIE CTIOCOOHI;
pemIaTh JIOTHYECKHE 3aa4l pa3sHbIMH CIIOCO0aMH, B TOM YHCIIE, C IBYMS OJIOKaMH U C TpeMsi OJIOKaMU TaHHBIX
C IOMOIILIO TAOJIHII;

pemaTe 3aa4M 1Mo KOMOMHATOPHKE W TEOPUU BEPOATHOCTEH Ha OCHOBE MCIOJIB30BAHMS N3YYCHHBIX METOIOB U
00OCHOBBIBaTh PEILICHHUE;

pelIaTe HeCIOKHBIE 3aJa4H 110 MAaTEeMaTUYEeCKOH CTaTUCTUKE;

OBJIAJIETh OCHOBHBIMU METOJIaMHU PEIICHHS CIOKETHBIX 3a/a4: apu(METUUECKHi, airedpandeckuii, mepedop
BapUaHTOB, TEOMETPHUECKHA, Tpa)UIECKHiA, TPUMEHSITH UX B HOBBIX 110 CPAaBHEHHUIO C U3yYCHHBIMH CUTYalLUsX.
B noBceHeBHOM KNU3HU U IPU U3YyYEHUN OPYTUX NIPEIMETOB:

KOHCTPYHpPOBaTh HOBBIC JUIS JaHHOW 3a/aud 3aJauyHble CUTYallMd C y4YETOM peabHBIX XapaKTEePUCTHUK, B
YaCTHOCTHU, IPpX PCIICHWU 3a/la4 Ha KOHICHTpPAIH, YYUTBIBATD IIJIOTHOCTD BEIICCTBA, PCIIATh U KOHCTPYHUPOBATH
3a7a4d Ha OCHOBE PACCMOTPEHUS PEATbHBIX CHUTYaIlHid, B KOTOPHIX HE TPEOYeTCs] TOUYHBIH BBIYUCIUTEIbHBIN
pe3yibTar;

peliaTh 3a/1a4u Ha JIBMKEHUE M0 PEKe, pacCMaTprBasi pa3Hble CUCTEMBI OTCUETa;

KOHCTPYHPOBATh 3aJjauHble CUTyalluH, TPUOIMKEHHbIE K peaIbHOM 1eHCTBUTEIHHOCTH.

Hcmopuﬂ mamemamuKu

ITonumars MAaTEMAaTUuKy KaK CTpPOro OpPraHU30BAHHYIO CHCTCMY HAYUYHBIX 3HaHHfI, B 4YaCTHOCTH BJIAACTHb
MMpeaACTaBICHUAMU 00 aKCHOMAaTHYECKOM IMOCTPOCHUU TCOMETPUHU MW TICPBUYHBIMU MPEACTABICHUAMHU O
HCECBKIIMAOBBIX T'COMCTPUAX;

paccMaTpuBaTb MAaTCMATUKY B KOHTCKCTC HCTOPHUU Pa3BUTHUA LHUBWIHM3AaOVHW W HWCTOPHUU pPa3BUTUA HAYKH,
IMOHUMATDb POJIb MATEMATUKHU B Pa3BUTUHU Poccun.



Memoovr mamemamuku

Brnanets 3HaHMSIMU O pa3iIMYHBIX METOJAX OOOCHOBAHMS M OMPOBEPIKEHUS MATEMaTHUECKUX YTBEPKICHHH U
CaMOCTOSITEIIHO NIPUMEHSATH HX;

BJIAJICTh HABBIKAMU aHAJIW3a YCIIOBUS 3aa4d U OINPEHCIICHUS NOAXONAIIMX Ul PELICHMs 3a1ad U3Y4CHHBIX
METO/0B WJIN UX KOMOMHALINH;

XapaKTEepU30BaTh IPOU3BENCHUS HCKYCCTBA C YYETOM MATEMaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLE,
UCII0JIb30BaTh MaTEMATUYECKUE 3aKOHOMEPHOCTH B CAMOCTOSITEIBHOM TBOPYECTBE.

Conep:kanue kypca ajareopbl (yriy0JeHHbIH YPOBEHb)
Yucna
PanmonanbsHble yncna
CpaBHeHHe panMoHaNbHBIX 4YHcen. JlelcTBUs ¢ palnuoHaidbHBIMU uuciaMud. KoHeuHble U OeckOHEUYHbBIE
necatuunble apoou. [IpencraBnenne pauroHaIbLHOTO YMCIIa B BUIE AECATHYHON Apo0H.
HppaunoHnaneHble yncia
IlonsiTHe MppauMoOHaNbHOTO 4yKcia. Pacrno3HaBaHue UPpalMOHAIBHBIX YuCell. JIeNCTBUA ¢ UPPALMOHAIIBHBIMU
yucnamu. CBoiicTBa JEUCTBUM C HUPPALMOHAIBHBIMU 4uciaamMu. CpaBHEHHE HWPPALMOHAIBHBIX YHCEIL.
MHOK€eCTBO IEMCTBUTENBHBIX YUCEIL.
[IpeacraBnenus 0 pacCIIMPEHUSIX YUCIOBBIX MHOXKECTB.
ToxnecTBeHHbIE TpeoOpa3zoBaHUs
UYucnoBbie 1 OyKBEHHBIE BHIPAKEHUS
Bripaxkenue ¢ nepeMeHHON. 3HaueHue BbipakeHUs. [locTaHOBKA BBIpaKEHUN BMECTO IEPEMEHHBIX.
3akoHbl apudmeTnueckux AeiicTBuil. [IpeoOpa3zoBaHMs YHCIOBBIX BBIPAKECHHM, COACpPKAIIUX CTEIEHH C
HaTypAJIbHBIM U LEJIBIM ITI0KA3aTEIEM.

MHnozounenwvi

OpnHouneH, creneHb ofgHouwleHa. [ledicTBUs ¢ onHOWIEHaMH. MHOrOWIEH, CTENEHb MHOTOWICHA. 3HAUYECHHS
MHoOroujeHa. JlelicTBUs ¢ MHOTOYJIEHaMH: CJIOXKEHHE, BbIUMTaHUE, YMHOXXEHHE, JeneHue. lIpeoOpasoBaHue
LIEJIOr0 BBIPAXKEHUSI B MHOTOWIeH. @OpPMYyIIbl COKPAILIEHHOTO0 YMHOKEHHUSI: pa3HOCTh KBAJPATOB, KBAAPAT CYMMbI
u pasHoctH. PopMyIibl MPeoOpa3oBaHUsI CYMMBI M Pa3HOCTH KyOOB, KyO CyMMBI W pa3HOCTH. Pa3nmoxeHue
MHOTOYJICHOB HAa MHOXKHUTENU: BBIHECEHHE OOIIEro MHOMKUTENS 3a CKOOKH, TPYIIHPOBKA, HCIOIb30BAHHE
(hopMyT COKpaIIEeHHOTO YMHOXEHUSI. MHOTOUJIEHbI ¢ OJHOUM nepeMeHHOoi. CTaHAapTHBIN BHJI MHOTOWIEHA C
OJIHOM IIEPEMEHHOM.

KBagparsslii TpexuneH. KopHu kBagpaTHOToO TpexuieHa. PazinokeHre Ha MHOKHUTENIN KBAJAPATHOIO TPEXUIICHA.
Teopema Buera. Teopema, oOpatHas Teopeme Buera. Brigenenue momHoro kBaapaTa. PasnoxkeHue Ha
MHO>KUTEIH CIIOCOOOM BbIIENIEHUS TIOJTHOTO KBaApaTa.

[TonsTre ToxaecTBa

ToxnecTBenHoe npeodpa3zoBanue. [IpeacraBneHne o0 TOXKAECTBE HA MHOYKECTBE.

JpoOHO-palinoHaIbHbIE BEIPAXKEHUS

Anrebpanyeckass ApoOb. IlpeoOpa3zoBaHusl BbIpaXEHHH, COAEpXkallUX CTENEHH C IeJIbIM IOKa3aTesIeM.
JlonycTUMbIe 3HAYEeHHUsl MEPEMEHHBIX B APOOHO-PALMOHAIBHBIX BhIpakeHHsIX. COKpalleHHe anredpandyeckux
npobeit. IlpuBenenue anredbpanueckux AapoOedt Kk oOmemMy 3HameHartemnto. JIeWcTBus ¢ anreOpandyecKuMu
ApoOsIMU: CIIOKEHHE, YMHOKEHHE, JIeJICHHUE.

[IpeoOpa3oBanue BbIpaXeHUH, COAEPIKALIUX 3HAK MOYJIS.

HppanmoHaibHbIe BBIPAKEHUS

Apudmernueckuil KBaJpaTHbIH KOpeHb. JlomycTUMble 3HAUEHUS MEPEMEHHBIX B BBIPAKEHUSAX, COAEpIKALIUX
apupmeTHyecKue KBaJipaTHele KopHU. [Ipeobpa3zoBaHne BhIpaKeHHA, COACPKALINX KBAIPATHBIE KOPHH.

Kopuu n-pix creneneit. JlomycTuMmble 3HAU€HUS MEPEMEHHBIX B BBIPAKEHHUAX, COJEP)KALIMX KOPHU N-BIX
creneHeil. [IpeoOpa3oBanue BeIpaXXKeHUH, COAECPIKAIINX KOPHH N-bIX CTETICHEH.

Crenens ¢ paliioHanbHbIM MToKa3areneM. [IpeoOpa3zoBaHue BhIpaKeHU, COAEPIKAILIUX CTETIEHDb C pAallMOHATIBHBIM
[I0Ka3aTeNeM.

Ypaenenus

PaBenctBa

Uucnosoe paBeHCTBO. CBOMCTBA YMUCIOBBIX PABEHCTB. PABEHCTBO € MEpEMEHHOM.
YpaBHeHust



[lonsiTne ypaBHEHMs M KOpHsS ypaBHeHUs. IlpeacraBieHne O paBHOCWIBHOCTH YPaBHEHHMM M YPABHEHUSX-
CJIEICTBUSIX.

[IpencraBienue o paBHOCHIIBHOCTH Ha MHOKeCTBE. PaBHOCHIIbHBIE TPe00pa30BaHUs YpaBHEHUH.

Meronsl pelieHus ypaBHEHUN

MeTo 16l paBHOCHIIBHBIX MTPE0Opa30BaHUN, METO/1 3aMEHBI IEpeMEHHOM, rpadudeckuii Meroa. Mcnonb3zoBanue
CBOMCTB (DYHKIIMIA IPH PEIICHUN ypaBHEHUH, HCIIOJIb30BaHUE TEOpEMbI Brera a1t ypaBHEHUH CTCIICHU BHIIIIC
JIuHeitHoe ypaBHEHHE U €r0 KOPHU

Pemienue nuHedHbIX ypaBHEHUN. KOIMYECTBO KOpHEW JMHEWHOrO YypaBHEHUA. JIMHEHHOE ypaBHEHHE C
[apaMeTpOM.

KBagpatHoe ypaBHEHHUE U €r0 KOPHU

JINCKpUMMHAHT KBaJpaTHOro ypaBHeHMs. QPopMyna KOpPHEM KBaapaTHOro ypasHeHusa. KosmuecTBo
NEHCTBUTENBHBIX KOPHEW KBaJpaTHOIO ypaBHEHHUA. PereHue KBaJpaTHBIX ypaBHEHHil: rpaduyecKuil MeTon
peLeHHs, UCTIONBb30BaHue (POPMYIIBI IJIs1 HAXOXKJCHUS KOPHEH, pa3sioskeHHe Ha MHOXKUTEINH, TOI00p KOPHEH ¢
HCIIONIB30BaHUEM TeopeMbl Buera. bukBagparHble ypaBHEHUs. YpPaBHEHHUs, CBOJMMBIE K JIMHEHHBIM U
KBaJpaTHbIM. KBajpaTHOe ypaBHEHHME C IMapaMeTpoM. PenieHue npocTEeHINMX KBAaJpaTHBIX YPAaBHEHUH C
rnapaMmeTpamu. PellieHre HEeKOTOPhIX TUIIOB ypaBHEHHH 3 U 4 CTENEeHHU.

JpoOHO-palmoHabHbIC YPaBHEHUS

Pemenue npoOHO-paliOHAIbHBIX YPAaBHEHUH.

Ipocreiiine uppanroHansHele ypaBHeHnus Buza: 4/ f (x) =a; \/f (x) = \/g (x) Jf (x) = a\ff (x) \fg (x)

¥ UX pemenne. Pemenne npparnonanbHbix ypasHeHni Buza 4/ f (x) = g(x).

Cucmembl ypasnenuu

VYpaBHEeHHE C IBYMs IIEpEMEHHBIMU. PenieHue ypaBHEHMI B LENBIX 4MCIax. JIMHENHHOE ypaBHEHHE C JBYMs
nepeMmeHHbIME. ['paduueckas uHTeprIpeTanys TMHEHHOTO yPaBHEHUS C IBYMS IIEpEMEHHBIMH.

[IpencraBienne o rpaguvecKoil HHTEPIIPETANUN TPOU3BOIBLHOTO YPABHEHUS C JIBYMs IEPEMEHHBIMU: JIMHUN Ha
IUIOCKOCTH.

IlonsTHe cucreMbl ypaBHEHM. Penienne cucreM ypaBHEHUN.

[IpencraBnenue 0 paBHOCHJIBHOCTH CUCTEM YPABHEHUU.

MeToapl pelieHus CHUCTEM JMHEMHBIX YPaBHEHHMHM C JByMS TEPEMEHHBIMH TpadU4ecKHil MeToHd, METOJ]
CJIOKEHUS, METOJ TOJICTAaHOBKH. KoJMuecTBO peleHunii CUCTEMBI IMHEUHBIX ypaBHEeHUN. CUCTeMa JIMHEHHBIX
YPaBHEHUH C ITAPAMETPOM.

Cuctembl HETMHEWHBIX YpaBHEHUH. MeTO/IbI peIlieHUsI CHCTEM HEIMHEHHBIX YpaBHEHUN. MeTo eeHus, METO/T
3aMeHbI TepeMeHHbIX. OJTHOPOIHBIE CUCTEMBI.

Hepaesencmea

UucnoBsle HepaBeHcTBa. CBOMCTBA UMCIOBBIX HEpaBeHCTB. [IpoBepka cCHpaBeIMBOCTM HEPABEHCTB IpHU
3aJJaHHBIX 3HAYECHUAX MIEPEMEHHBIX.

HepasenctBo ¢ nepemennoii. CTporue u HeCTporue HepaBeHCTBa. JlokazaTenscTBO HepaBeHCTB. HepaBeHcTBa o
CPEIHUX Ul IBYX YHCEI.

[TonsiTHe 0 pemeHnn HepaBeHCTBA. MHOXKECTBO PEIICHNUN HEPAaBEHCTBA.

IIpencrasnenue 0 paBHOCUIBHOCTH HEPABEHCTB.

JInHeliHOe HEpaBEHCTBO M MHOXKECTBA €0 PEIICHM. Pellenre IMHEeHHbIX HEpaBeHCTB. JINHEHOEe HEPaBEHCTBO
C MapaMETPOM.

KBagpatHoe HEpaBEeHCTBO M €ro pemieHus. PemieHne KBagpaTHBIX HEPAaBEHCTB: MCIOJIb30BAHHWE CBOMCTB W
rpaduka KBaApaTUYHON (PYHKIIMHU, METOJ] MHTEPBAJIOB. 3alllCh PEIICHHUs KBapaTHOIO HEPAaBEHCTBA.
KBagpaTtHOe HEpaBEHCTBO C MAPAMETPOM U €T0 PEIICHHE.

IpocTeiimue uppanuonanbHble HepasencTsa Buaa: L/ f (x) >a; /T (x) <a; \/f (x) > \/g (x) \/f (x) = a.

OO600111eHHBII METO/1 HMHTEPBAJIOB JIJISl PELICHHS] HEPABEHCTB.

CucreMbl HEpaBEHCTB

CucreMbl HEPaBEHCTB € OJIHOM MepeMeHHOM. PelieHne cucrteM HEpaBEHCTB C OAHON MEPEMEHHOM: JTMHEHHBIX,
KBaJpaTHBIX, APOOHO-pAllMOHATBHBIX, MPPALMOHANBHBIX. M300pa)keHne pelieHus CUCTEeMbl HEPaBEHCTB Ha
YHCIIOBOM MPSIMOM. 3aMKCh pelIeHusl CUCTEMbI HEPaBEHCTB.




HepaBenctBo ¢ nByms nepemeHHbIMU. lIpencraBieHne o pelieHMHM JMHEHHOTO HEPABEHCTBA C JABYMS
nepeMeHHbIMH. ['paduueckass MHTEpHpeTanus HEpaBEHCTBA C ABYMs MepeMeHHbIMH. ['paduueckuil meTon
pELIeHUsI CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMM.

DyHxyuu

[ToHsiTHE 3aBUCUMOCTH

[IpsimoyronbHast cucremMa KoopAauHat. DopMUpOBaHHME MPEACTABICHUN O METanpeaIMETHOM MOHSITHH
«KOoopAMHATH». I'paduk 3aBHCHUMOCTH.

OyHKIMSA

Cnoco0Obl 3amanust (GYHKIWN: aHAIMTHYECKHH, Tpadudeckuit, Tabmmunbii. ['padux ¢ynknuu. IIpumepsr
(GyHKIMH, TOMy4aeMbIX B TPOILECCE HCCIEAOBAHUS PA3JIMYHBIX IPOLECCOB M pEIICHUs 3agad. 3HAYCHHE
¢bynkun B Touke. CBoiicTBa (yHKIMil: 00JacTh OIpeneseHHsl, MHOXECTBO 3HAUCHUH, HYIH, MPOMEXYTKU
3HAKOIIOCTOSIHCTBA, YETHOCTH/HEUETHOCTh, BO3pAaCTaHWE H  yObIBaHWE, MPOMEKYTKH MOHOTOHHOCTH,
HauOoJbllIee U HaMEeHbllee 3HaUeHHue, nepuoaAnyHocTh. Mcenenopanue GpyHkuuu no ee rpaduky.

Jluneiinas GyHKIUSA

CpoiictBa, rpaduk. VYrioBoir kodhdumumeHT mnpsmoil. Pacmonokenue rpaduka auHEHHON (YHKIMU B
3aBHCUMOCTH OT €€ K03(uumeHTos.

KBanpatuunas ¢pyHKIus

CoiictBa. Ilapabona. Iloctpoenne rpaduka kBagpatuuHoil (Gynkiun. [Tonoxenune rpaduka KBagpaTHUHOU
(GYyHKIIMM B 3aBUCUMOCTH OT ee K0d(pduimeHToB. lcnonb30BaHue CBOWCTB KBaJAPATUYHON (GYHKIUU IJis
peleHws 3a/1a4.

OO6paTHas TpONOPIHOHATHLHOCTh

k
CaoiicTBa QyHKINH y = k y = —. I'unep6ona. IIpencrapienue o6 acUMITOTaXx.
X X

Crenennas GyHKIIMS C ITOKazareiaeM 3
CoiictBa. KyOuueckas mapaboa.
Oyukunn y = /x , y =¥/x, y =|x|.Hx cBolictBa u rpapukun. Crenennas GpyHKIMs ¢ MOKA3aTENEM CTENEHH

Ooupe 3.

ITpeoOpa3oBanue rpadukoB GyHKIMN: MapajiedbHbIH IEPEHOC, CHMMETPHSI, PACTSHKEHUE/CoKAaTHE, OTPasKEeHHE.
[IpencraBnenne o B3aMMHO OOpAaTHBIX (PYHKIIUSX.

HenpepbIBHOCTh PYHKIIMH U TOUKH pa3pbiBa GyHKIMH. KycouHo 3a1aHHbIe GYHKINU.

Ilocnedosamenvrocmu u npoepeccuu

Yucnoas nocnenoBarenbHocThb. [IpuMepsl. beckoHeuHble mocae10BaTeNbHOCTH. AprupMeTHuecKas Iporpeccus
u ee cBoictBa. [‘eomerpuueckass mnporpeccus. CyMMHUpOBaHHE TEPBBIX YJIEHOB apu(METHUECKOW H
reoMeTpuueckod  mporpeccuit.  Cxonsmascs reoMerpudeckas mnporpeccus. Cymma  cxopmsmieics
reOMETPUUYECKOM Mporpeccuu. I'apmoHnueckuii paa. PacxoauMocTs rapMOHUYECKOTO psia.

Meton MaTemMaTHMuecKOM WHAYKIIMM, €ro NpUMEHEHHE [Js BbIBoJa (HOpMYI, J10Ka3aTeabCTBa PABEHCTB U
HEPABEHCTB, PELIECHUS 3a]a4 Ha I€JTUMOCTb.

Pemenne TekcTOBBIX 3a7a4

3ana4yn Ha Bce apupMeTHyecKue AeHCTBUS

Pemienue TekcTOBBIX 337a4 apudMeTHUecKuM crocoboM. Vcnonbp3oBaHue TabIuI, CXeM, YepTexeH, Npyrux
CPEICTB MPECTABIICHUS JaHHBIX NIPU PELICHUH 3a/1a4H.

Pemienue 3a1a4 Ha IBHKEeHHE, pabOTY, MOKYIIKH

AHanu3 BO3MOXHBIX CUTYallMi B3AUMHOTO PACIIONIOKEHUSI 0ObEKTOB MPHU UX JIBUKEHUH, COOTHOLIEHHUS] 00bEMOB
BBINOJIHAEMBIX paboT MpU COBMECTHOM paboTe.

Pemenue 3a1a4 Ha HaXOX/I€HUE YaCTU YKCIIA U YUCIIA IO €ro YacTu

Pemenue 3a1a4 Ha MPOLIEHTHI, AOJIH, IPUMEHEHNE IPONOPLUH IPU PELLIEHUH 3a/1a4.

Jlornueckne 3agaun

Pemenue nornueckux 3agad. Pemenne noruyeckux 3aay ¢ oMoIlbko rpados, TaOIHII.

OcHOBHBIE METOBI PELIEHUS 3a]a4

Apudmernueckuii, anredpandeckuii, nepebop BapuaHTOB. [lepBHUHBIE NPEACTABICHUS O IPYTUX METOAAX
pelieHus 3a1ad (reoMeTpuyeckue U rpaguueckue MeToIbl).



Cmamucmuxa u meopus eposimiHocmen

Craructuka

TabnuuHoe u rpaduueckoe npeacTaBieHue JaHHBIX, CTOJI0YAThIe M KPYTOBBIE AUArPAMMBI, U3BIICUEHHE HYKHOM
uHpopmanuu. Juarpammbl  paccenBanusi. OmmcaTenbHBIE  CTATUCTHUECKHE  TIOKA3aTeNU:  CpeJHee
apudmernyeckoe, MenuaHa, HauOoJiplliee W HAaMMEHbIlIEE 3HAYEHUsA YHCIOBOro Habopa. OTKIOHEHHE.
Cayuaiinple BBIOpOCH. Mepbl paccenBaHUs: pa3Max, AWUCHEPCUS M CTaHIapTHoe oTkiIoHeHHe. CBoiicTBa
cpenHero apugmerudyeckoro u aucrepcuu. CiydaiiHass M3MEHUHMBOCTh. V3MEHUMBOCTH MPU HM3MEPEHUSIX.
Pemaromue npasuiia. 3aKOHOMEPHOCTH B U3MEHUMBBIX BEJIMUMHAX.

CrydaiiHbIe OTIBITHI M CITy9aifHbIC COOBITHS

CrnyuyaiiHple ONBITHI  (PKCIIEPUMEHTHI), DJIEMEHTapHble CiydaiiHble coObITus (ucxozasl). BeposarHoctu
aJIeMEHTApHBIX COOBITHI. COOBITHS B CIy4YallHBIX SKCIIEPUMEHTaX W OJaronpuUATCTBYIOUIME 3JIEMEHTapHbIC
coObITUs. BeposiTHOCTH ciydallHbIX CcOOBITHH. ONBITEI C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH.
Knaccudeckne BEpOSITHOCTHBIE OIBITHI C HCIOIb30BaHMEM MOHeET, KyOukoB. IlpeacraBienue coObITuUl C
MOMOIIbI0 Tuarpamm Diinepa. [IpoTuBomnonoxueie coObITHSA, 00beTUHEHHE U TIepeceueHne coobiTuil. [IpaBuio
cioxxenust BepositHocTed. Ciyuaiinenid BeIOOp. HesaBucumeble coOwiTus. IlocnenoBarenbHble HE3aBUCHMBIC
ucneiTanus. [IpencraBienne skcriepuMeHTa B BUJIE I€PEBA, YMHOKEHUE BEpOsTHOCTEN. VcnibITaHus 10 IEpBOToO
ycnexa. Y ciioBHas BEpOATHOCTh. DPopMyiia MOJHON BEPOSTHOCTH.

DneMeHThl KOMOWHATOPUKH U UCTIBITaHUS bepHymn

[TpaBwiio yMHOXEHHsI, TIEPECTAaHOBKH, pakTopuan. CoueTanusi M 9uciao coueranuid. Tpeyrompauk Ilackams u
6unoM HproToHa. OmbITEI ¢ OONBIIMM YHCIOM PABHOBO3MOXKHBIX JJIEMEHTAPHBIX COOBITHIl. Bpruucinenue
BEPOSITHOCTEH B OIBITAX C IPUMEHEHUEM DJIEMEHTOB KOMOUHATOpHKH. Mcnbitanust beprymmm. Ycnex u Heyaada.
BepositHOCTH cOOBITHH B cepuu UcTbITaHUI bepHyu.

I'eomerpuyeckas BEpOSATHOCTh

CrnyyaitHblif BBIOOp TOUKH U3 (PUTYPHI HA TUIOCKOCTH, OTPE3Ka U IyTU OKpYykHOCTH. CiydaiiHbli BBIOOP YuCIia U3
YHUCJIOBOI'O OTPE3KA.

CnydaiiHble BETUYMHBI

JluckpeTrHas ciay4yaliHas BEIMYMHA U PacIIpeAcIICHHE BEpOATHOCTEN. PaABHOMEPHOE NIMCKPETHOE pacipeiesiCHue.
I'eomerpuueckoe pacrnpeznenenue BeposiTHocTeil. Pacnipenenenne bepuymiu. buHoMuansHoe pacnpeneneHue.
HezaBucumbie cnydaitapie BenuuuHbl. CI0XKEHHME, YMHOXXEHHE CIIy4yalHBIX BeNWYUH. Maremaruuyeckoe
0’KMJIaHUE U €r0 CBOMCTBA. Jlucnepcus v CTaHAAPTHOE OTKIIOHEHUE CITy4allHOM BEJTMYMHBL; CBOMCTBA JUCIIEPCUU.
Hucnepcus ymcia ycnexoB B cepuu ucneltanuil bepnymmu. [lonstue o 3akoHe 6omibimux yucen. M3mepenue
BEPOSTHOCTEW W TOYHOCTh M3MepeHus. [IpruMeHeHne 3akoHa OOJIBIIMX YHCENl B COLIMOJIOTUH, CTPAXOBAHUU, B
3/IpaBOOXpaHEHNH, 0OecTieyeHH 0€301aCHOCTH HACEJICHHS B UpEe3BbIUaliHbIX CUTYaIUsX.

TemaTnyeckoe MIaHUpPOBaHUe 7 Kjaacc

Homep Tema ypoka KoanuecrBo
ypoka 4acoB
JInHeiiHOe ypaBHeHHe ¢ 0HOI nepeMeHHOH (17 yacoB)

1-3 BBenenwne B anreOpy 3
4-9 JInnelHOe ypaBHEHHE C OHOU NTEPEMEHHON 6
10 BxoaHoii KOHTPOJIb 1
11-16 Pemrenne 3a1a4d ¢ nOMOIIBIO YpaBHEHHN 6
17 IToBTOpeHue U cucremaTu3anus ydeOHOro MmaTepuana 1
18 Konmponvnas paboma No 1 1
Heasblie Bbipaxenus (90 yacoB)
19-20 ToxnaecTBeHHO paBHbIe BeIpaskeHus. ToxaecTBa 2
21-23 CreneHsp ¢ HaTypaJIbHBIM IOKA3aTEIEM 3
24-29 CBOJICTBa CTENIEHU C HATYPAJIbHBIM [10KA3aTEIEM 6
30-33 OHOYWIEHEI 4
34-36 MHorousneHsl 3
37-41 CrnosxeHue ¥ BBIYUTaHHE MHOTOYJICHOB 5)
42 Koumponvnas paboma Ne 2 1
43-47 YMHOKEHHE 0JTHOUWIEHAa HA MHOTOWIEH 5)
48-53 YMHOKE€HHE MHOTO4YIeHa HA MHOTOWIEH 6




54-59

Paznoxenne MHOTOYWICHOB HA MHOXKHTEIIN. BeiHecenne 06H1€FO

MHOJKHTEJS 32 CKOOKH 6
60-65 PaznoxeHre MHOTOUYICHOB HA MHOXKUTEIN. METO | TPyIIIPOBKU 6
66 Koumponvnas paboma Ne3 1
67-70 [Tpou3sBeneHne pa3HOCTH U CYMMBI IBYX BBIPAKEHUH 4
71-74 Pa3HOCTB KBaJIpaTOB IBYX BBIPAKCHUMU 4
75-81 KBagpar cymMMBbI 1 KBaJpaT pasHOCTH JBYX BelpakeHud. KBaapar 7
CYMMBbI HECKOJIbKUX BBIPQXKEHUN
82-87 [IpeoOpa3oBanne MHOTOWICHA B KBaAPAT CYMMBI HJT PA3HOCTH JIBYX 5
BBIp@XEHUI, TMO0 B KBaJ[paT CyMMbl HECKOJIBKHX BBIPAXKCHHM
88 Koumponvnas paboma Ne 4 1
89-91 CyMMa 1 pa3HOCTh KYOOB JIBYX BBIPQKCHUM 3
92-96 Ky6 cymMMBbI 1 Ky0 pa3HOCTH ABYX BBIpQXKEHUH 4
97-104 [IpuMeHeHne pa3IMYHBIX CIIOCOOOB Pa3JI0KEHHUsI MHOTOYJIEHA Ha 9
MHOXKHTEITN
105-106 DopMyITbl 1T Pa3I0KEHHS Ha MHOKHTENIN BeIpaskeHui Buaa a" — b" u 5
a"+b"
107 [ToBTOpeHue u cucremaru3anus yieOHOro Marepuasia 1
108 Koumponvnas paboma Ne 5 1
@Oynknum (20 yacon)
109-110 MHOKECTBO U €0 AJIEMEHTHI 2
111-114 Cesi3u Mex 1y BenmmunHamu. OyHKIus 4
115-118 CrniocoOsl 3a1anust QYHKIIUU 4
119-122 I'paduk pynkumn 4
123-126 Jluneiinast pyHkIms, ee rpad)uk U CBONCTBA 4
127 [ToBTOpEeHME U cucTemMaTu3alys yueOHOro MaTepuaia 1
128 Koumponvnas paboma Ne 6 1
Cucrembl JIMHEHHBIX YPABHEHHH ¢ IByMSl IepeMeHHbIMH (26 yacoB)
129-131 YpaBHEeHUsI ¢ IBYMsI IEPEMEHHBIMU 3
132-135 JIuHeltHOe ypaBHEHUE ¢ ABYMS IEPEMEHHBIMU U €ro rpaduk 4
136-140 CucteMsbl ypaBHEHHH ¢ 1ByMs nepeMeHHbIMU. ['paduueckuit meton 5
pENICHUs CUCTEMBI JIBYX JIMHEHHBIX YPaBHEHUH C TBYMsI IEPEMEHHBIMU
141-143 Pemrenue cucreM TMHENHHBIX YpaBHEHUN METOIOM MOJACTAHOBKHU 3
144-147 Pemienue cucrem JIMHENHBIX YPABHEHU METOJIOM CIIOKEHUS 4
148-152 Pemenue 3a1au ¢ TOMOIIBIO CHCTEM JIMHEWHBIX YpaBHEHUN 5
153 [ToBTOpeHME U crucTemMaTu3anus y4eOHOro Marepuana 1
154 Konmponvnasa paboma Ne 7 1
DJieMeHThl KOMOMHATOPHKH M ONHUCATEIbHON CTATUCTUKH (9 4acoB)
155-158 OcHOBHBbIE NpaBUJIa KOMOMHATOPUKHU 4
159-161 HavanbHble cBeqeHUs O CTATUCTHKE 3
162 [ToBTOpEHME U cucTemaru3alys yueOHOro Marepuaia 1
163 Konmponvnasn paboma Ne 8 1
IloBTOpeHue U cucremaTu3anus yueoHoro marepuaJja (7 4acoB)
164 JIuHelHOe ypaBHEHHE C OJTHOM NEPEMEHHON 1
165 CucreMpl ypaBHEHHUH C IByMsI IEPEMEHHBIMU 1
166 Pemenwe 3a/1a4 ¢ MOMOIIBI0 YpaBHEHUH 1
167 JleiicTBUS Hag MHOTOYICHAMU 1
168 @DOpMyITBI COKPAIIEHHOTO YMHOKEHUS 1
169 Pa3noxeHre MHOTOYJI€HOB HA MHOYKUTEIU 1
170 Hmozoeasn konmponwvnaa paboma 1

TemaTnueckoe IJIaHUPOBaHue. AJreopa 8 kjiaace




5 yacoB B Hejento, Bcero 170 yacos

Homep KonuuectBo
Tema ypoka
YpOKa 4acoB
I'naea 1. MHoKecTBA M onepanuu HaJ HUMHU (129acoB)
1-2 MmuosxecTBo. [TogMHOXkECTBa JAHHOTO MHOKECTBA 2
3-5 Onepaiuu HaJl MHOKECTBaMU 3
6-8 DopMyna BKIIOYCHUS-UCKIOYEHU. B3auMHO 0JTHO3HaYHOE 3
COOTBETCTBHUE
9 BxoaHo#i KOHTPOJIb 1
10-11 CuéTHBIC MHOXECTBA 2
12 [ToBTOpEeHME U cucTeMaTH3aIys Y9eOHOTO MaTepuaa 1
13 Koumponvnas paboma Ne 1 1
Inasa 2. PaunonajbHble Boipa:xenus (40 yacoB)
14-15 PanmonanbHbIe TpoOu 2
16-18 OCHOBHOE CBOMCTBO pallMOHAJILHOM ApoOH 3
19-21 CrnoxeHne ¥ BBIYMTAaHUE PALMOHAIBHBIX APOOEH ¢ OJJMHAKOBBIMHU 3
3HAMEHaTEJISIMU
21-26 CrnoxeHne ¥ BBIYUTAaHHE PALMOHAIBHBIX APOOEH ¢ pa3HBIMH 5
3HaAMEHaTEJISIMU
27 Koumponvnas paboma Ne 2 1
28-30 YMHOKEHUE U JISTICHUE palliOHaTBHBIX IpoOeii. Bo3BeneHue 3
paroHaIbHON ApOoOU B CTETICHb
31-36 ToxaecTBeHHbIE IPeoOpa30BaHUs PALIMOHAIBHBIX BbIPAXKEHUM 6
37 Koumponvnas paboma No 3 1
38-40 PaBHOCHIIBHBIE YpaBHEHUS. Y paBHEHHUE-CIIEICTBUE. PalinoHanbHbIe 3
YpaBHEHUS
41-43 PanmoHnanbHbBIE ypaBHEHHUS C TapaMeTpaMu 3
44-45 CreneHs C 1eJIbIM OTPULIATEIbHBIM I0Ka3aTeIeM 2
46-48 CBOIICTBa CTETNIEHU C IIEJIBIM TTOKa3aTelIeM 3
49-51 k
OyHKIMA Y = 2 u e€ rpadux 3
52 [ToBTOpEeHME U cucTemMaTu3als yaeOHOro MaTepuaia 1
53 Koumponvnas paboma Ne 4 1
I'nasa 3. OcuoBbl Teopun aeaumoctu (20 yacon)
54-57 JlenuMoCTh Harello U ¢€ CBOMCTBa 4
58-62 Jenenue ¢ octatkoM. CpaBHEHUS IO MOAYJIIO U UX CBOWCTBA 5
63-65 HauGonpimmii o01muii 1eauTens 1 HauMEHbIIee 00IIIee KPaTHOE IBYX 3
HaTypaJbHBIX unces. B3anmMHo npocTeie yncna
65-68 [Tpu3Haky AETUMOCTH 3
69-71 ITpocThle U cocTaBHBIE YUCTIA 3
72 [ToBTOpEHME U cucTeMaTn3alus yaieOHOro MaTepuaia 1
73 Koumponvnas paboma Ne 5 1
I'nasa 4. HepaBenctBa (19 yacos)
74-76 Yucli0BbIE HEPABEHCTBA U X CBOMCTBA 3
77-78 CrnoxeHne 1 yMHOKEHUE YHUCIIOBBIX HepaBeHCTB. OLIEHNBAHNUE 3HAYECHUS 9
BBIPKCHHS
79-81 HepaseHnctBa ¢ 0HOM niepeMeHHON. YK CIIOBBIE IPOMEKYTKU 3
82-86 CucreMbl U COBOKYITHOCTH JIMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOM 5)
87-90 YpaBHEHUs 1 HEPABEHCTBA, COAEPIKAIIME 3HAK MOTYJIS 4
91 [ToBTOpeHMe U cucTeMaTu3alus y4eOHOro MaTepuasia 1
92 Koumponvnas paboma Ne 6 1

I'naBaS. KBagpaTHbie kKopHU. [lelicTBUTe/IbHBIE YHCJIa (25 YacoB)




93-95 DOyHKIUA Y = X% u eé rpaduk 3
96-99 KBanparusie kopHu. AprdmMeTnuecKknuii KBaapaTHBII KOPEHb 4
100-101 MHOK€ECTBO JENUCTBUTEIbHBIX YACET 2
102-106 CaolicTBa apu(PMETUUECKOTO KBAPATHOTO KOPHS 5)
107-112 TosxnecTBeHHBIC TTPEOOPA30BAHMS BBIPAKESHUM, COICPIKAIIIX 6
apu(MeTHYECKUE KBaIpaTHbIE KOPHU
113-115 | ®ynkumst y =~/ u eé rpaduk 3
116 IToBTOpeHue u cucremaru3anus yueOHOro Mmarepuasia 1
117 Koumponvuasa paboma Ne 7 1
I'naea 6. KBanparunie ypaBHenus (46 yacoB)
118-121 KBaznparssle ypaBHeHus. Pelienue HENoNHbIX KBAAPAaTHBIX YPABHCHUM 4
122-125 Dopmyra KOpHEH KBaAPATHOIO YPABHCHUS 4
126-130 Teopema Buera S
131 Koumponvnasa paboma Ne 8 1
132-135 | KBagpaTHblii TpéXdiIeH 4
136-140 Pemenue ypaBHEHMH, IPUBOJUMBIX K KBaIPATHBIM YPABHCHUAM 5
141-147 Penienue ypaBHeHHI METOZIOM 3aMEHBI IEPEMEHHON 7
148-153 PanyoHaibHble ypaBHEHUs KaK MaTEeMaTHUECKUE MOJIEIH PeaIbHbIX 6
CUTyaluin
154-156 JlelieHre MHOTOWJIEHOB 3
157-159 | Kopuu muorowiena. Teopema Besy 3
160-161 I{esoe panMoHaIbHOE YpaBHEHUE 2
162 IToBTOpenue u cucremarusanus yaeOHOro Marepuana 1
163 Konmponvnasa paboma Ne 9 1
IloBTOpEeHUE M cucTeMaTU3alus Y4eOHOro MmaTepuaJia (7 4acoB)
164-169 [ToBTOpeHue u cucremaru3aius Kypca areopsl 8 Kjacca 6
170 Hmozosan konmponvnaa pavoma Ne 10 1
TemaTnueckoe IIaHMpoBaHue. Ajareopa. 9 kjaace
(5 yacoB B Henento, Bcero 170 yacoB)
Homep Coxaep:kaHue yueoHOro KosnuecTBo
Ypoka MaTepuaa 4yacos
I'naga 1
52
Keagparnunas gpyHKuus
1-3 OyHKIUSA 3
4-9 Bospacranue u yosiBanue ¢pynkiuu. HanbomnpIiee 1 HauMeHblee 6
3HaueHus! QyHKIUU
10 BxoaHoii KOHTPOJIL 1
11-13 YETHble 1 HEYETHBIE PYHKINH 3
14-17 [Moctpoenue rpadukor pynkuuit y = Kf (), y = f (kx) 4
18-21 [Moctpoenue rpadukos Gpynkuuit y =f (X) +buy =1 (x + a) 4
22-25 [Moctpoenwue rpadukor Gyukuuin y = (|x]) uy = | f ()| 4
26 KonTpomnpHas padora Ne 1 1




Homep Conep:xkanue y4eOHOT0 KosmmuecrBo
ypoka MaTepHaJa 1acos
27-33 KBagparuunas ¢pynkuus, e€ rpaguk u cBOicTBa 7
34-38 Pemenue kBaapaTHBIX HEPABEHCTB )
39-45 Perienue HepaBeHCTB METO/I0M UHTEPBAJIOB 7
46-50 Pacnionoxenue Hynel KBaapaTHUHON (DYHKIIMA OTHOCUTENILHO JaHHOM 5
TOYKH
51 [ToBTOpEHME M cUCTeMaTH3alKs Y4eOHOTO MaTepuaia 1
52 Kontponbnas padota No 2 1
I'nasa 2
YpaBHeHus ¢ ABYMs NepeMeHHbIMHU 22
U UX CHCTEMbI
53-57 VYpaBHeHHE ¢ ABYMS MIEPEMEHHBIMH U €ro rpaduk 5
58-61 I'padmueckue MeToAbI pelICHUs] CUHCTEM YPaBHEHUH C IBYMS 4
MIEPEMEHHBIMH
62-66 Pemenue cucrem ypaBHEHHI ¢ IByMsI TEPEMEHHBIMU METOJIOM 5
MOJICTAHOBKY M METOJIAMH CJIO)KCHHUSI M YMHOXKCHUS
67-72 MeTto/ 3aMeHBI IEPEMEHHBIX U JPYTrre COCOObI PELICHHs CUCTEM 6
YpaBHEHHH C IByMsI IEpEeMEHHBIMU
73 [ToBTOpEeHME M cUCTEMaTH3AIHS YIeOHOTO MaTepHralia 1
74 Kontponbnas padota Ne 3 1
I'naga 3
HepaBeHncTBa ¢ 1ByMsl NepeMeHHBIMH 99
U UX CHCTEMBI.
Jloka3aTe1bCTBO HEPABEHCTB
75-78 HepaBeHncTBa ¢ 1ByMsI iepeMEHHBIMU 4
79-82 CucreMbl HEpaBEHCTB € JBYMsI IEPEMEHHBIMU 4
83-88 OCHOBHBIE METO/IbI 1I0KA3aTEIbCTBA HEPABEHCTB 6
89-94 HepaBenctBa Mexnay cpeqHumMu BennunHamu. HepaBeHCTBO 6
Komm — ByHsAK0OBCKOTO
95 [ToBTOpeHMe U cuctemMaTu3anus yieOHOro MaTepuaia 1
96 KonTpomnbHas padorta Ne 4 1
I'naBa 4 11
DJiIeMeHThI MPUKJIAJIHOH MATEMATHKHU
97-100 MareMatruueckoe MOACIUPOBAHUE 4
101-103 | IlpoueHTHBIE pacu&Thl 3
104-105 | IIpubnuxEHHBIE BRIYUCICHUS 2
106 [ToBTOpenue u cucremarusanus yueOHOro MaTepuana 1




Homep Conep:xkanue y4eOHOT0 KosmmuecrBo
ypoka MaTepHaJa 1acos
107 Konrponsnas padora Ne 5 1
I'nasa 5
DJ1eMeHThl KOMOMHATOPHUKH 25
U TEOPHH BePOSITHOCTEI
108-110 | Merox MaTreMaTHYECKOW MHAYKIHH 3
111-114 | OcHoBHbIe npaBuiIa KOMOMHATOpUKH. [lepecTranoBKU 4
115-117 | Pa3menieHus 3
118-122 | Coueranus )
123-124 | YactoTa 1 BEpOSITHOCTD CIIy4aifHOTO COOBITHS 2
125-127 | Knaccuueckoe ornpenescHIue BEpOSITHOCTH 3
128-131 | BeruncneHue BepOSTHOCTEH ¢ IOMOIIBIO PABUII KOMOWHATOPHUKH 4
132 KonTponbnas padora Ne 6 1
I'naga 6 2%
YucioBbIe MOCJIET0BATETbHOCTH
133-135 YucII0BBIE ITOCIEN0BATEIBHOCTH 3
136-139 Apudmerrdeckas mporpeccus 4
140-143 CymMa N epBbIX WICHOB apu(PMETUUECKOI Mporpeccuu 4
144-147 I'eomeTpuyeckas nporpeccus 4
148-150 CymMa N nepBBIX YIEHOB FEOMETPUUECKOMN MPOTPECCUH 3
151-153 [IpeacraBnenue o npexene nociuenoBareabHOCTH. Cymma 3
OECKOHEYHOI TeOMETPHUECKOM Mporpeccuu, y kotopoi | g | <1
154-156 CymmupoBaHue 3
157 [ToBTOpEHME U cucTeMaTH3alys y4eOHOTO MaTepuaia 1
158 KonTponbaas padora Ne 7 1
IToBTOpEHUE U cCTEeMATH3ALMSA 12
y4eOHOro marepuaJia

159-169 | IloBTOpeHHE U cucTeMaTH3anus Kypca anreopsl 9 kiacca 11
170 Hrorosasi koHTpoIbHasi padoTa Ne§ 1
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