MyHununansHoe Ka3eHHOE 0011e00pa3oBaTebHOE YUPEKICHHE
cpenHss obmeobpasopatensHas mkoia Ne 1 r. Hmwxuaue Cepru

Pabouasi nporpamma
0 KypcCy «Ajareopa»

g 7-9 KiaccoB
(®PTOC 000)
MKOY COII Ne 1 r. Huskaue Cepru

1 MoanncaHo undposon noanucbio: MaptbaHoBa EnenHa
bopucosHa
DN: cn=MapTtbAHoBa EneHa bopncosHa, o=MKOY COLL No1 °
r. HuxHune Cepru, ou=[upekrop, email=163101@mail.ru,
c=RU
Hara: 2021.02.02 09:59:18 +05'00'




1. ILianupyemble pe3yIbTaThl H3yUYeHHS Kypca «AareGpay»
B 7 -9 kixaccax

BomryckHHK HayyuTes B 7-9 Kiaccax (JJis MCIO/Ib30BAHMS B NIOBCENHEBHOM KU3HH |
obecnevYennsi BO3MOKHOCTH YCHENIHOr0 NPO0KeHHs 06pa3oBanusa Ha 6230B0M ypOBHe)
JJIeMeHThI TEOPHH MHOKECTB H MATEMATHIECKOH JIOrNKH
— omnepupoBarb Ha 0a30BOM YpOBHE NOHSATHSAMH: MHOXECTBO, JJIEMEHT MHOXKECTBA,
TOAMHOXXECTBO, IPHUHAUIEIKHOCTD,
— 3a71aBaTh MHOXECTBA MEPEUYHUCIEHHEM UX 3JIEMEHTOR;
— HaXOIMTh NIEpeccUeHre, 0ObEAUHEHNE, IIOAMHOKECTBO B IPOCTEHINNX CUTYAIMIX;
— omepupoBaTh Ha 6a30BOM ypOBHE IOHATHSMH: OIpENeNieHHe, aKCHoMa, TeopeMa,
JI0Ka3aTeILCTBO;
— IPHBOIMTH IPHUMEPHI U KOHTpH}Z;PIMepBI JUISl TOATBEPXKACHHUS CBOMX BBICKA3BIBAHHM.
B noBcexHeBHOMN KH3HA H IPM H3yYeHHH APYTHX NPEeIMETOB:
~ HCIIOJB30BaTh rpaduueckoe MpencTaBIeHue MHOXECTB JUIS OMMCAHHS PEATBHEIX MIPOILECCOB U
SIBJICHHH, IIPH PELICHUH 3a1a4 JPYyTUX YIeOHBIX MPEIMETOB.
Yucaa
~ OIlepHpoBaTh Ha 0a30BOM YpPOBHE IIOHATUSMH: HATYpPAIbHOE YHCIO, MEJI0E YHCIO,
OObIKHOBEHHAass JApoOb, JecATHYHass JpoOb, CMEIIaHHas Jpo0b, PalUOHAILHOE YHCIIO,
apugMeTHyecKuil KBapaTHBIA KOPEHE;
— HCHONB30BaTh CBOMCTBA YHCEN U MMPaBHJIA JCHCTBHIA MPH BBHITOJIHEHUH BHIYHACIICHHIA;
— HCIOJb30BaTh IMpPH3HAKH AeIMMOCTH Ha 2, 5, 3, 9, 10 mpy BEHINONTHEHWH BBIYHCICHUI H
pEIIEHUH HECTIOXKHBIX 33]1aY;
— BBIIOJIHATH OKPYIJIEHHE PallMOHAIBHBIX YHCEI B COOTBETCTBUH C IIPABUIIAMHU;
— OIIEHUBAaTh 3HAYCHHE KBAAPATHOTO KOPHS U3 IMOJOKHUTEIBHOTO IIENIOr0 YUCa;
— pacno3HaBaTh pauMOHAJIBHBIE H HPPAlIMOHATILHEIE YHCIIa,
— CpaBHHUBATbH YHUCIIA.
B noBceHeBHOM XKU3HU U NIPH H3YYE€HHH APYTHX MPEIMETOB:
— OICHMBATH PE3yNBTATH! BEIUMCICHUN IPU pPeIICHNH NPAKTUICCKHUX 3a0a4;
— BBINOJIHATH CPABHCHUE YHCEJI B PEAIbHBIX CHTyallHsX;
— COCTaBJIATH YMCIIOBBIC BBIPRXKCHMS NPH PENICHWH NPaKTHYECKHX 3aad M 3a4ad u3 JPYrux
y4eOHBIX PEAMETOB.
ToxnecTBenHbIe NPeodpa3oBaHus
— BBINOJIHATH HECJIOKHBIE NTPeoOpa3oBaHUs JJI BBIYMCICHHS 3HAUYEHUI YHUCIOBBIX BBIPAXKECHUH,
COIepXKamMX CTENECHH C HATypalbHBIM IIOKAa3aTeNieM, CTENEHU C LEeNbIM OTPHLATeIbHBIM
[IoKa3arejeM;
—  BBINOJIHATH HECJIOXKHEIE MPeoOpa30BaHuUS LENbIX BRIPAKEHUH: paCKPHIBATE CKOOKH, IPUBOINTH
TOAOOHBIE ClIaracMeie;
— JHCIONB30BaTh (HOPMYJIBl COKPAIIEHHOTO YMHOXEHHS (KBaapaT CyMMEI, KBaJ[paT pPa3HOCTH,
pa3sHOCTh KBaJApaTOB) )il YIPOIIEHUS BEIYUCIICHUI 3HAYCHUH BBIpaXKCHHUI;
— BBINOJHATH HECJIOXKHBIE NpeoOpa3oBaHHs JPOOHO-TMHEHHBIX BHIPAXEHANW W BBIpAXKEHHH C
KBaJIpaTHHIMH KOPHSAMH.
B nosceqneBHOM JKH3HU M IPH N3YYE€HHH APYTHX NPEAMETOB:
— IIOHHMAaTh CMBICJI 3aIIMCH YUCNA B CTAHJAAPTHOM BHUIE;
— onepupoBarh Ha 6a30BOM ypOBHE IIOHATHEM «CTaHIAPTHAS 3aITMCh YHCIIay.
YpaBHeHHSI H HEPABEHCTBA

— omepHpoBaTh Ha 0a30BOM YPOBHE HOHSTHSMH: PABEHCTBO, YHCIOBOE PABEHCTBO, YPABHEHHE,
KOpEeHb YpaBHCHHS, PEUICHHE YpPaBHEHHS, UYHCIOBOE HEPABEHCTBO, HEPABEHCTBO, DEIICHHE
HEepaBEeHCTBA,

— [pOBEPATH CIIPABEINTUBOCTE IUCIOBBIX PABEHCTB M HEPABECHCTE;
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— peluarth JHHEHHBIE HEPABEHCTBA H HECIIOKHBIC HEPABEHCTBA, CBOJAIIUECS K TUHEHHBIM,

— peIIaTh CHCTEMBI HECIOKHBIX TMHEHHBIX YPaBHECHYM, HEPABEHCTB;

—~ IIPOBEPSTH, SABISETCS JIK JAHHOE YHCIIO PEIICHHEM YpaBHEHHUS (HEPABEHCTRA);

— pemarth KBajJipaTHBIE ypaBHEHHUA 110 GopMyJie KOPHEH KBafpaTHOrO ypaBHEHHS;

— H300pakaTh pelleHHs HEPABEHCTB U MX CHCTEM Ha YHCIIOBOM MPAMOIL.

B nosceaneBHOM KH3HH H NIPH H3YyUeHHH APYTHX NPEIMETOB:

— COCTaBITh M pemIaTh JIMHEHHbIC YypaBHEHHS IIPH PEHICHHM 3a/1ay, BOSHUKAIOUIMX B JAPYTHX

y4eOHBIX IpeaMETax. '
DYHKIUH

— HaxoJUTh 3HaYeHHe QYHKLIHH [0 33JaHHOMY 3HAYECHHUIO apryMeHTa;

— HaxOIWTh 3HAYCHHE APryMEHTA 110 3aJaHHOMY 3HAYCHUIO QYHKIMH B HECIIOXKHBIX CHTYAIHIX;

— OIpEAENATH MONOXEHHUE TOYKH 110 €€ KOOpJHUHATaM, KOOPAUHATHI TOYKH M0 €€ IOJIOKEHMIO Ha
KOOPAUHATHOM IIOCKOCTH;

— N0 rpaQuKy HaxXoJuTh OOJIACTh ONpeNENeHHS, MHOXECTBO 3HAYCHHH, HylH (QYHKIHH,
IPOMEXYTKH 3HAKOIIOCTOSHCTBA, NPOMEXYTKH BO3pacTaHusl M yObIBaHHS, HauOOJNBINEE H
HauMcHbINee 3HaUeHUs PYHKIIHNH,

— CTpouTh rpaduk nuHEHHON! QYHKINM;

— TpOBEpATh, ABNAETCA JNHM JAHHBI Trpaduk rpapukoM 3amaHHOM (QYHKIMH (JTMHEHHOMH,
KBaJpaTHYHOH, 0OpaTHOI IPOMOPLHHOHAIEHOCTH);

—  OmIpelensaTh NpHOIMXEHHBIC 3HAYEHHS KOOPIUHAT TOYKH NepecedeHus rpadukoB QyHKUHiA;

~ omnepupoBaTb Ha 06a30BOM YpOBHE MOHSATUSMH: IIOCJIENOBAaTENBHOCTh, apH(MeTHUYeCKas
Iporpeccus, reoMeTpu4ecKas mporpeccus;

— pewmaTh 337a4M Ha IIPOIPECCHH, B KOTOPBIX OTBET MOXET OBITH MONYYEH HEIMOCPEACTBEHHBIM
noac4yéToM Oe3 npuMeHeHus GopMyIT.

B noBceaHeBHOI 5KH3HH U NPH H3YYeHHH APYTHX NPEAMETOB:

— HCIONB30BaTh rpa)UKu pearbHBIX MPONECCOB M 3aBHCUMOCTEH JJIS OIpEAENeHs HX CBOMCTB
(nanbonpiiyie W HauMEHBINIUE 3HAYEHHS, IPOMEXKYTKH BO3pacTaHHs M yOBIBaHMS, 00JACTH
TOJOXUTEHBHBIX ¥ OTPUIIATECIILHBIX 3HAYECHUH 1 T.IL.);

— HCHONB30BATh CBOMCTBA JIMHEHHOM QyHKIMH M ee rpaduK NP pEeIlCHHH 3a4a4 M3 JPYrux
yu4eOHBIX IPEIMETOB.

CTaTucTHKA M Teopusi BepOSTHOCTEH

— YMeTh MpEJCTaBICHHE O CTAaTHCTHYECKHAX XapaKTEPUCTHKAX, BEPOSTHOCTH CIy4YalHOTO
coOpITHS, KOMOMHATOPHBIX 3aJjadax;

— pemaTth OpocTeHImue KOMOMHATOpHBIE 33Jay¥ METOAOM IIPSMOTO M OpPTaHH30BAHHOTO
nepebopa;

— MpPEeACTaBIATH JAHHBIC B BUJE TaONHI, AUarpamm, rpagukos;

— YuTaTh HHGOPMALMIO, IPEICTABICHHYIO B BUAIE TAONHUIIB, qHarpaMMBi, rpaduka;

— OIpeAeNsTh OCHOBHBIE CTATHCTHYECKUE XapaKTEPHCTUKH YHCIIOBEIX HaOOPOB;

— OIEHHUBATH BEPOATHOCTH COOBITHS B MPOCTEHINIX CITydasX;

— HMMETH NPeJICTaBJICHUE O POJIH 3aKOHA OOJNBIINX YHCE B MACCOBHIX SIBJICHHSIX.

B noBcenHeBHOMH KU3HH U NPH H3yYeHUM APYTHX NPEIMETOB:

— OLCHMBATh KOJHYECTBO BO3MOXKHBIX BAPHAHTOB METOAOM Iiepebopa;

—  HMETb NIPEACTABIEHHE O POJIH IPAKTHYECKH JOCTOBEPHEIX M MATIOBEPOSTHBIX COOBITHIL;

— CpaBHHMBATh OCHOBHBIE CTATUCTHUYECKHE XapaKTEPHCTHKH, IIOJYyJICHHEIE B MPOIECCE PELICHHS
MIPHUKIATHON 3a7auu, H3YUECHUS PEATHHOTO IBJICHUS;

— OLCHMBATH BEPOSTHOCTH PEANHHBIX COOBITHH U SIBNECHUH B HECIIOXHBIX CUTYAITUSIX.
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— CTpOMTh MOJENb YCIOBHS 3a1a4u (B BHJAC TAaONHIEL, CXEMbI, PHCYHKA WM YpaBHEHHUS), B
KOTOpPO# NaHBI 3HAYEHHUA JABYX M3 TPEX B3aHMOCBA3AHHEBIX BEJMYKH, C LENBIO IIOUCKA PEIICHHUS
3aja4u;

— OCYIIECTBIATL CHOCO0 NMOMCKA PEIICHHWs 3a/ayd, B KOTOPOM DPACCYXACHHE CTPOMTCS OT
YCIIOBHS K TpeOOBaHMIO HITH OT TpeOOBaHMS K YCIIOBHIO;

— COCTaBJLATH IUIAH pElICHUS 331a4H;

—  BBIIENATH 3Tanbl pEIICHUS 3a1a9H;

— HHTEPIPETHPOBATH BBIMHMCIIMTENBHBIE pE3yNbTaThl B 3a/4ave, HCCIC0BaTh IOIYYEHHOE
peleHue 3aaaun; '

~ 3HaTh pa3liM4ue CKOPOCTeH 00BeKTa B cTosMdell BOJie, IPOTHB TEYSHHUS U [0 TEYEHHIO PEKH;

— pellaTh 3aJa4d Ha HaX0XICHHE YacTH YKCIa H YHCIA IO €T0 YacTH;

— pemarh 3a4ayd pa3HBIX THUIOB (Ha paboTy, Ha MOKYNKH, Ha IABIXKCHHE), CBA3BIBAIOIIHUX TPH
BEJIMYMHEL, BBIICIATH 3TH BEJIMYNHBI U OTHOICHHS MEXIY HUMH;

— HaxOIWTh IPOLIEHT OT YHCIIA, YHUCJIO IT0 MPOLEHTY OT HErO, HAXOAWTH IPOLIEHTHOE CHUMKEHUE
WY TIPOLICHTHOE NOBBIIIICHHE BEITMYHHEL,

— PpeIllaTh HECIOKHBIE JIOTMYECKUE 3aJaull METOJIOM PaCCyKACHUI.

B noBcenHeBHOI JKH3HH U HPH U3YYeHHH APYrUdX NpPeIMeTOB:

— BBIIBHIaTh THIIOTE3Bl O BO3MOXHBIX IpeACNbHBEIX 3HAYEHUSAX HUCKOMBIX B 3ajaye BEIHYHMH

(menaTe UPHKHIKY).
Hcropust MaTeMaTHKH

— OIHCHIBATh OTACIBHBIC BRLAAIOIMECS Pe3yIbTaThl, NONXYUYCHHBIC B X0O/I€ Pa3BUTUSA MaTeMaTHKH
KaK HayKH;

— 3HaTh NpHUMEpHl MaTeMaTH4YEeCKHX OTKPBITHH W HX aBTOPOB, B CBSA3H C OTEYECTBEHHON H
BCEMHPHOH HCTOpPHEH; '

— IIOHMMAaTh POJIb MAaTEMaTHKH B pa3BuTHH Poccum.

MeTonsl MaTeMATHKHA

— BHIOMpaTh NOAXOAAINUN H3Y49EHHBIH METOJ U PEHICHUH U3yYCHHBIX THIIOB MaTEMAaTHUECKHX
3ajay;

— TMPHBOJMTH NpPUMEpPH MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH B OKPYXKaIOLIEeH NeiCTBUTETFHOCTH
¥ IPOU3BEICHUIX UCKYCCTBa. -

BbIITy CKHHK NOJIYYHMT BO3MOKHOCTH HAYIUTBLCH B 7-9 Kiaccax s o0ecnedeHUst BO3MOKHOCTH
yCHEeImHOro NpoJX0KeHHs 006pa3oBaHusI Ha 6230BOM H YIJIY0JIEHHOM YPOBHSIX
DJiIeMEHTHI TEOPHH MHOKeCTB M MATEMATHYECKOH JIOTAKH

~ 0Nepupoéamv NOHAMUAMU. OnpedeieHue, meopema, aKkCuoMa, MHONCECMB0, XapaKmepucmuKy
MHOJICECMBA, dNIeMeHm MHOJICeCmsa, Hnycmoe, KOHeyHOoe U 6eCKOHeuHoe MHOJICeCmeo,
ROOMHOICECME0, NPUHAONEICHOCMb, BKTIOYEHUE, PAGEHCIMEO MHOHCECE;

—  u300pascame MHOJICECMEA U OMHOULEHUE MHOJICECE C NOMOUbIO KpY20s Jiinepa;

— onpedensimb NPUHAONEJCHOCMb 3JNEeMEHMA MHOdICeCm8y, O00beOUHEHUID U NepeceyeHuIo
MHOJCecme;

— 3a0a8amb MHOJHCECME0 C NOMOWBIO NEPEYLUCIEHUS DIEMEHMOEB, CLOBECHO20 ONUCAHUS,

— Onepupoéamv NOHAMUAMU: 6bICKA3bIBAHUE, UCMUHHOCMb U JIONCHOCMb BbICKA3LIBAHUS,
ompuyaHue 6blCKA3bI6AHUL, Onepayuu HAO 6bICKA3LIBAHUAMU: U, UL, He, YCI06HbIe
BbICKA3BbIBAHUA (UMNIUKAYUL),

—  Cmpoumb 6bICKA3LIBAHUS, OMPUYAHUA GLICKA3LIGAHUIL.

B noBcenHeBHOM *KU3HH U IPH H3y4YeHUH APYTUX NPEeAMETOB:

—  CMpoumb YenouKU YMO3AKNIOYEHU HA OCHOBE UCNONb308AHUS NPABUI IO2UKU,

—  UCRONB308AMb MHOJICECMBA, ONEPAYUYU C MHONCECMBAMY, UX 2padhuyeckoe npedcmaeienue o1
ONUCAHUSA PeANbHBIX NPOYECCO8 U S6NeHU.

Yucaa




— Onepupoeame NOHAMUAMU. MHOICECMEO HAMYPANbHLIX YUCET, MHONCECMEO Yenblx Hucel,
MHOJICECE0  DAYUOHANGHBIX  YUcel, UPPAYUOHANbHOE YUCAO, KEAOPAMHbBLE  KODEHb,
MHOJICECMBO  OeICMEUMENbHBIX  YUCEN, 2E0MEMPUHECKAs UHMEPRPEemAyus HAMypPaIbHbIX,
Yenvlx, PayUOHWIbHYIX, OelICIMEUMENbHBIX YUCEI,

~  nOHUMamb U 06BACHAMY CMBICT NOZUYUOHHOU 3QNUCY HAMYPANLHO20 YUCHA;

— 6bINONHAMYL  BLIYUCIEHUS, 6 MOM HUcClie C UCNONb306AHUEM NPUEMOE PAYUOHAILHBIX
8bIYUCTICH UL,

~  GbINOJHAMb OKpY2leHUe PAYUOHANbHBIX YUCE] C 3A0AHHOT MOYHOCMbIO;

—  CpasHusamv payuoOHANbHbIE U UPPAYUOHANIbHBIE YUCIA,

— npeocmaensime PayuOHAIbHOE YUCIO 8 8UOE OeCAMUYHOL Opobu

— YNopaoouusamv Yucna, 3anUcanHbvie 8 8UOe 0OLIKHOBEHHOU U OeCAMUUHOU Opobu;

— naxooume HO/ u HOK wucen u ucnoiv306ame ux npu peuwieHuu 3a0av.

B noBceqneBHOM *KH3HH U IPH N3yYeHHUH APYTHX NPEIMETOB:

— npumeHamb Npasula NPUOTUICEHHLIX GLIYUCIEHUU NPU PeuleHuu NpaKmuyeckux 3a0d4 u
peuenuu 3a0ay4 Opy2ux y4ebHvix npedmemos;

—  6bINOHAMb CPAGHEHUE Pe3yIbmaAmoe blYUCTIeHULI NPU PeuleHUl NPAKMUYECKUX 3a0a4, 8 mom
yucne NPUOIUNCEHHBIX GLIYUCTEHUN, ' o

—  COCMABNaMb U OYEHUBAMb YUCIOBbIE BLIPAJICEHUS NPU PEeUleHUY NPAKMUYECKUX 3a0ay U 3a0ay
U3 Opy2ux y4eOHbIX NpeoMemos;

—  3anucLleamb U OKPY2iAmMb YUCL06ble 3HAYEHUS PEANbHBIX BEIUYUH C UCHONb306AHUEM DAZHLIX
cucmem usMepeHusl.

ToxxaecTBeHHbIE Ipeofpa3oBaHuA

— Onepupoeamv NOHAMUAMYU CMENeHU C HAMYPAIbHbIM NOKa3ameneM, CMmeHeHU C yelbiM
ompuyamenbHbIM NOKA3AMeENem;

—  6bINOHAMbL NpPeodpa306aHUs YenbiX 6bIPANCeHUU. Oelicmeus ¢ OOHOYJEHAMU (CLodCeHuUe,
GbIYUMAHUE, YMHOJICEHUE), OUCMBUsL C MHO20YNEHAMU (CNLOJICeHUe, 8bIYUMaHUe, YMHOJCeHUe);

—  GLINOAHAMb PA3NI0JICEHUE MHOS0YNIEHO8 HA MHOJICUMENU OOHUM U3 CNOCO006. 8biHECeHue 3a
CKOOKY, 2pynnupoexa, UcCnone306anue popmyn COKpAujeHHO020 YMHOJICEHUS,

—  Gbidenamb K6aopam CyMmuvl U pasHOCMU 0OHOYNIEHO8,

—  packaaowbiéamv HA MHOJICUMENU KEAOPAMHbLI  MPEXUIIEH,

— GUINOMHAMbL  NPeobpPa306aHUA.  GLIDAJNCEHUN,  COOEPICAWUX  CMeneHUu ¢  YelbiMu
ompuyamenbHLIMU NOKA3AMENAMYU, NepexoOumv Om 3adNuUcU 8 6ude CMmeneHu ¢ YelbiM
ompuyamenbHbIM NOKA3AMeENEeM K 3aNUcu 8 8uoe Opoou;

—  GUINONHAMb NpPeobpazo8arus OpPOGHO-PAYUOHANLHEIX BbLIPANCEHUN: CcoKpawjenue Opobel,
npusedenue anzebpaudeckux Opobeil K 00wemy 3HAMEHAMENIO, CROJCEHUE, YMHOJICeHUe,
Oenerue anzebpauyeckux Opobeil, 6036edeHue anzebpauyeckol Opobu 6 HaMYPANLLHYIO U YerYIo
OMPUYAMENLHYI0 CMENeHb,

—  GbINOAHAMY NPeobPA308AHUA BLIPANCEHUT, COOEPICAUUX KBAOPAMHbLE KOPHU,

— gbldensimb K8aopam CYMMbl UM PASHOCMU OBYUIEHA 6 BbIPANCEHUSX, COOePIHCAUJUX
K6aopammvie KOPHU;

—  8bINOJHAMb NPE0OPA308AHUS BLIPANHCEH U, COOEPHCAUSUX MOOYTb.

B noBceHeBHO# )XKM3HH H P M3yYeHHH APYTHX NPeIMETOB:

—  8bINOJHAMb NPeodPa308ans U 0eticmeus ¢ YUCIamuy, 3aNUCAHHBIMU 8 CIMAHOAPMHOM 6uoe;

—  GLINOAHAMbL NpPeodpPA306aHUA AN2eOPAUYECKUX BLIPAJICEHUN NpuU peuwleHuu 3a0au Opyaux
Y4eOHbIX npeoMemos.

YpaBHeHusi 4 HepaBeHCTBA

— onepupogamv  NOHAMUAMU: YpasHeHue,  HePABEHCME0, KOPeHb  YPAGHEHUs, —peuienue
HepaeeHcmea, PAGHOCUIbHbLIE YPABHeHUs, 001acmb onpedeneHus ypaeHeHus (HepaeeHcmsa,
cucmemul ypasHeHull unu HepaseHcms);




pewams uHeUHvle YDAGHEHUs U YDABHEHUs, CBOOUMble K JUHEUHbIM C NOMOWbIO
MOJICOECMBEHHbIX NPeobpazosanuii;

pewiams K6adpamHvie YPAGHeHUs U YPAGHEHus, Ce00umMble K KEAOPAMHBIM C NOMOULIO
moxcoecmseHHbIX NPeodpazoeanuti;

peuiamsb OpobHO-TUHelIHbIE YPAGHEHUS,

pewiams npocmeiiuiiie UppayUOHAIbHYIE YPAHeHUs 6U0a, A f(x) = a,+/ f(x) =/g(x) ;

pewams ypasnenus eudax” =a;

peuiams YypasHeHUs CnocobOM Pa3N0NCEHUSL HA MHONCUMENU U 3aMEHbL NePeMEHHOU;
UCNONBb306aMb MEMOO UHMEPBANO0E OIS PEULEHUs YelblX U OPOOHO-PAYUOHANbHBIX HEPABEHCME;
Deamp NuHeliHble YPAGHEHUs U HePAGEHCMEA C NAPAMEMPAMU,

peulams HeCNOJICHbIE K6AOPAMHble YPAGHEHUS C NAPAMEMPOM;

peuianms HeCN0JCHbIE CUCMeMbl TUHEIHBIX YPAGHEeHUl C NapamMempamu;

peuams HeCl04CHblE YPAGHEHUA 8 YEbIX YUCILAX.

B noBceqHeBHOM KM3HU M IPH H3YyYeHNH IPYrUx NpPeAMETOB:

COCMABAAMb U peulams JIUHelHble U K6AOpamHvle YPAGHEHUsA, YPAGHEHUS, K HUM CE00AuWUecs,
Cucmembl JUHEUHbIX YDAGHEeHUU, HepaeHCme Nnpu pewleHuu 3a0ay Opyesux yueOHbLX
npeomemos; -

BbLINONHAMb OYEHKY NPABOON0000Us De3yNbmamos, NOAYHAeMblX NPU PeuleHuu JUHEUHbIX U
KGAOPAMHBIX YPAGHEHUT U CUCMEM NUHEUHbIX YPAGHEHUN U HePABEHCME NPU PeuleHuu 3a0ay
Opy2ux y4ebHbIX npeomemos;

8uIOUPAMb COOMEEMCMEYIOWjUe YPABHEHUS, HEPABEHCMBA UNU UX CUCTMEMbL Ol COCMABNLEHUS.
Mamemamu4eckou MoOenu 3a0aHHOU peanbHOll CUmyayuu Uiy NPUKIaoHou 3a0aqu;

yMemb uHmMepnpemupoéamv NOJAYHEHHbI NPU PEUeHUU YPABHEHUS, HepageHcmea unu
cucmembl pe3yibmam 6 KOHmeKcme 3a0aHHOU PeanbHOll CUmMyayuy Ul NPUKIaoHol 3a0ayu.

Qynxmm

onepuposameb NOHAMUAMU. DYHKYUOHANLHASL 3A6UCUMOCMb, QYHKYUA, 2pagux @yHKkyuu,
cnocobuvl 3a0anus @QYHKYUY, apzymenm u 3HaYenue @YHKyuu, 00nACMb ONpeOeNeHUs U
MHOJICECMB0  3HAYeHUUl  (DYHKYyuu, HYIU QYHKYUYU, NPOMENCYMKU 3HAKONOCMOSHCMEA,
MOHOMOHHOCMb QYHKYUY, YEMHOCMb/HEUEMHOCMb PYHKYUU,

cmpoume 2paguku TUHEUHOU, KeAOpAMUYHOU QYHKYUl, 06pamHOll NPONOPYUOHANLHOCHU,

k
dynryuu suoa: y=a+x+b, y=+x,y=x, y=|x,

Ha npumepe KEaAOpamMu4HoOUu (OYHKYuU, UCNOIL306AMb Npeobpazo8anus epaguxa QyHKyuu
y=f(x) ons nocmpoenus zpagpuxos gynxyuii y = af (kx+b)+c;

COCMaenAmMy YPaGHEeHUs NPAMOE N0 3A0AHHBLIM YCI08UAM. NPOX00sAuell yepe3 08e MOUKU C
3GOGHHBIMU KOOPOUHAMAMU, NpOX00swjell 4epe3 OGHHYIO MOYKY U NAPANTeNbHOU OGHHOI
npAMot;

uccne0osame GYHKYUIO o eé epaguxy;

HAX00UMb MHOJCECMEO 3HAYEHUU, HYIU, NPOMENCYMKU 3HAKONOCMOSAHCMBA, MOHOMOHHOCHU
K8aopamuyHoil yHKyuu;

onepuposéame  NOHAMUAMU.  NOCAe006AMENbHOCMb,  ApUMemu4ecKkas  npospeccus,
2e0MempuUYecKas npospeccust;

peuams 3a0a4U HQ APUDMEMUYECKYIO U 2E0MEMPULECKYIO NPOSPeCCUIO.

B noBceaneBHOI KU3HU U IPH H3y9eHHH APYTHX NPEeIMETOB:

WANIOCMPUPOBAMb C NOMOWLIO 2PAPUKA DeaNbHYI0 3A6UCUMOCMb WU NpPOYecc MNo ux
XapaKkmepucmuxkam,

UCNONB308AMb CEOUCMBA U 2PAPUK KEAOPAMUYHOU QYHKYUU NpU pEeuleHUuu 3a0ay u3 Opyaux
yuebHbIX npedmemos.




TexcToBhIe 3a8a9U

~ pewamb npocmvle U CLOJCHbIE 3a0a4U PA3HBLIX MUN0E, A MAKJNHCE 3a0a4u NOGLUUEHHOU
mpyoHocmu;

— UCNONb306amMb pA3HbIE KPAMKUE 3aANUCU KAK MOOeIU MeKCMOE8 CHOJNCHbIX 3a0ay O
NOCMPOEHUA NOUCKOBOU CXeMbl U PEULeHUS 3a0aY;

—  pasauyame MoOelb MeKcma u MOOelb PeUleHUsl 3a0a4l, KOHCMPYUpoéams K 0OHOU MOOenu
Deulenus HeCn02ICHOT 3a0a4u pasHvle MOOeAU meKxcma 3a0a4u;

— 3Hamb U npumensimb 06a cnocoba Noucka peuteHus 3a0ay (0m mpeboGanus K YCIO8UIO U OM
Yenosus Kk mpebosanuio);

—  MOOeuposams paccyjiCOeHuUs npu NOUCKe peuieHus 3a0a4 ¢ ROMOUbIO pag-cxemol;

—  8blOCNAMb 3MANbL PeuleHUs 3a0a4U U COOEPACAHUE KAXCO020 dSMana;

— YMmemb 6bibUpamb ONMUMANbHLII MEMOO peuwlenus 3a0a4U U 0CO3HABamMb 6bibop memooa,
DaccmMampueants paziuyHvie MemoObl, HaAXOOUMb PASHbIE PEULEHUS 3A0aHY, eClU BO3MOICHO;

—  GHAIU3UPOEAMb 3amMpPYOHEHUs NPU PeUleHUU 3a0ay;

—  6LINONHAMb PA3iuyYHble NPeoOpPA306aHUs NPeONONCEHHOU 3A0auu, KOHCMPYUpoeamv HOEble
3a0a4u U3 OaHHOU, 6 MOM Yuclle obpamuvie;

— UHmMepnpemupoeéamv 6bIYUCIUMENbHLIE DEe3ylbmamvl 6 3a0aye, UCCLE006AMb NOAYYEHHOE
peulenue 3a0a4u;

—  GHANU3UPOBAMb BCEBO3MOICHbIE CUMYAYUU 63AUMHO20 PACNONOJNCEHUS 08YX 00beKmos u
U3MEHeHUe UX XQPAKMEPUCUK NPU COBMECMHOM OBUICEHUU (CKOpOCMb, 8peMs, paccmosanue)
NpU pewieHuy 3a0ay Ha OBUdICEHUe 08YX 00BEKMO8 KAK 8 OOHOM, MAK U 8 NPOMUBONOLONHCHBIX
HanpaeneHusx,;

~ UCCNe006amv B6CEBO3MOJCHLIE CUMYAYUU NpU peuleHul 3a0a4 Ha OudiCeHue No pexe,
pacemampugamse pasHvle CUCMEMbl OMCYEMA;

— pewame pazHooGpasHvle 3a0ayy «Ha Yacmuy,

— pewamsv u 0b6OCHOBLIEAMb CE0€ peuieHue 3a0ay (8bl0eNsimb MAMEMAMUYECKYIO OCHOBY) HA
HAxX0J4COeHUe YACmu 4UCAA U YUCAA NO €20 YACMU HA 0CHOB8E KOHKPEMHO20 CMbICAA Opobu;

—  0CO3HABAMb U OOBACHAMY UOEHMUYHOCIL 3A0AY PA3HBIX MUNO0E, CEA3bIGAIOUUX MPU BENIUYUHbL
(Ha pabomy, Ha NOKYNKU, HA OBUMICEHUE).8bIOENIMb MU GENUYUHBL U OMHOULEHUS MEXHCOY
HUMU, NPUMEHAMb UX NPU PeuleHuU 3a0ay, KOHCMpyupoeams cobcmeenHble 3a0ay YKa3aHHbIX
munos;

—  81a0emb OCHOGHBLIMU MEeMOOAMU peuieHus 3a0ay Ha CMECU, CNIABbl, KOHYEHMPAYUU,

— pewamb 3a0a4u HA NPOYEHMbl, € MOM 4YUCHe, CIOdCHble NpoyeHmvl € 00OCHOBaHUEM,
UCHONB3YA pa3Hble Cnocobbl;

— pewamb 102U4eCKUe 3a0a4u pasHviMu cnocobamu, 6 mom yucie, ¢ 08yms O10KaMu u ¢ mpems
O10KaMu OaHHBIX C ROMOUYLIO MAGAUY;

— pewams 3a0a4u nO KOMOUHAMOpUKe U Meopuu 8epoIMHOCMEN HA OCHO8E UCHONb308AHUA
U3YUEHHBIX MEMOO08 U 0BOCHOBLIBAMb PeuleHue;

~  pewiamyo HeCn0diCHbIe 3a0aylU N0 MAMEMAMUYEeCKOU CIMAMUCMUKe;

~ 061a0emb  OCHOGHLIMU MEMOOGMU PEUleHUs  CIOJCeMHbIX 3a0ay: apugmemuueckut,
aneebpauveckuti, nepebop 6APUAHMOS, 2e0MeMpUYeCKUl, 2papuueckul, NPUMEHAMb UX 8
HOBbIX NO CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noBcenHeBHOI JKH3HU H IPH H3YYCHHH JPYTHX NPEIMETOB:

— 6bl0eNAmb NpU peulenuu 3a0ay XapaKmepucmuxku paccMampueaemou 6 sadave cumyayuu,
OMAUYHbIE OM PealbHbIX (me, om KOmopulx abcmpazuposanucy), KOHCMpyupoeanbv HOEble
cumyayuu ¢ Y4émom IMux XapaKxmepucmuk, € HACMHOCMU, NpU peuleHuu 3a0ay Ha
KOHYeHmpayuu, y4umsléams HIOMHOCMb 8elecmed;

— pewams U KOHCMPYUpO6amu 3a0a4u HA OCHO6e PACCMOMPEHUS PeanbHblx Cumyayui, 6
KOmOpbix He mpebyemcs MOYHBLI GbIYUCIUMENbHBLU Pe3yTbmam;

—  pewamv 3a0a4u Ha 08UIICEHUE NO PeKe, PACCMAMPUBAS PA3HbLE CUCEMbl OMCYEemA.
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CrarncTHKa H TeOpHS BepOATHOCTEI

~ Onepuposamv NOHAMUAMU: CONOYaMbLE U KPY206ble OUAZPAMMbL, MABGIUYb! OQHHbIX, CpedHee
apugpmemuueckoe, MeOuUaHa, HAubONbuiee U HAUMEHbULEe 3HAYEHUs 6bIOOPKY, PAZMAX
86160pKU, QuChepCUA U CMAHOAPMHOe OMKIOHEHUe, CYYAIIHAS USMEHYUBOCTIb;

—  U361€KAMb UHGOPMAYUIO, NPEOCMABNEHHYIO 8 MABIUYAX, HA OUAZDAMMAX, 2PAPUKAX,

= cocmasnime mabnuysl, CMpouns OUAZPAMMYL U 2PAPUKY HA OCHOBE OAHHBIX;

— 0Nepuposamv NOHAMUAMU. (PAKMOPUAN HYUCIA, NEPECMAHOGKU U COYEMAHUs, Mmpey2oNbHUK
Hacxkansa;

— HpUMeHAMb NPAGUNO NPOU3E6EOEHUS NPU PeUleHUU KOMOUHAMOPHBIX 3a0aY,

— 0Nepuposamv NOHAMUAMU. CAYYQUHbLIH ONblM, CIYHAUHbIN 86160D, UCHbIMAHUE, NEMEHMAPHOE
cryyaiinoe cobvimue (ucxo0), Kaaccuueckoe onpedeienue GePOAMHOCMYU  CAYYAUHOZO0
cobvimus, onepayuy Haod CAY4AUHbIMU COOLIMUAMY,

—  npeocmaenime UHGOPMAyUIO ¢ NOMOWbIO Kpy2oe Diinepa;

— pewamv 3a0auu HA 6LIYUCTEHUE GePOSMHOCMU C NOOCYEMOM KOAUYECMBA BAPUAHMOE C
NOMOWBIO KOMOUHAMOPUKU,

B noBceaHeBHOI JKH3HH U NPH H3YIEHHH JPYTHX NPEAMETOB:

— u3eneKame, UHMEPNPEmuposamv U npeodpaz06vIBamMb UHPOPMAYUIO, NPEOCMAGNEHHYIO 6
mabnuyax, Ha OuAzPAMMAX, ZpAQUKAxX, OMpPANCAWYIO CEOUCMEA U XADAKMEPUCTUKU
PeanbHblX Npoyeccos U A61eHul;

— onpedensimb CMAMUCMUYECKUE XAPAKMEPUCMUKU GblO0POK N0 mabiuyam, Ouazpammam,
zpaguxam, 6bINONHAMY CPABHEHUE 8 3ABUCUMOCIY OM YeNU PeUuleHUs 3a0ayu;

—  OYeHU8amo 6ePOSMHOCHb PeANbHbIX COOLIMUL U S8IeHU.

OrHomenus

—  Oonepupoéamv NOHAMUAMU: PABEHCMBO Queyp, pagHvle Quzypbl, pAGEHCMBO MPEYy2OoibHUKOS,
napanienbHoCmy  NPAMbIX,  NePNeHOUKYNAPHOCMb  NPAMbIX, Vel  MeJCOY  NpAMbIMU,
nepneHOuKyIAp, HAKIOHHAA, NpoeKyus, nooobue @uzyp, nooobHvle Guzypbl, nOOOOGHbIE
mpey2onbHUKU;

— npumenamo meopemy Daneca u meopemy 0 HNPONOPYUOHANLHBLIX OMPE3KAX NPU DPEULCHUU
3a0ay; ,

~  Xapakmepu3oéambv 63AUMHOE PACNOLONCEHUE NPAMOU U OKPYICHOCMU, O8YX OKPYICHOCMEU.

B noBcenneBHOMH *XKHM3HH H IPH M3yYeHHH APYTHX MPEIMETOB:
—  UCNONBb306AaMb OMHOUEHUA ONA PeUuleHUsl 300a, BO3HUKAIOWUX 6 DeANbHOU HCUSHU.
H3mepenus u BbIuHCIeRus

— Ohnepupoéamv NpPeOCMAGNEHUAMYU O OAuUHe, NI0Waou, 0bvéme kax gearuvuramu. Ilpumensmo
meopemy ITugpazopa, gopmyner nrowaou, 06vémMa nNpu peweHuU MHO20UIA206bIX 3a0a4, 68
KOMOpbIX He 6ce OaHHble NPeOCmAGIeHbl A8HO, A MPebYIOmM GbIYUCTEHUT, ONnepUpPo8ams boee
WUPOKUM KOAUYECMBOM (DOPMYN ONUHBI, NAOWAOU, 00BEMA, BLINUCTAMb XAPAKMEPUCTIUKY
Kombunayuii pueyp (OKpyscHOCMel U MHO20Y20NbHUKOB) BLINUCIAMbL DACCMOAHUS MEJUCOY
Quzypamu, npumeHnamo mpuzOHOMempudeckue Gopmyavl ONs ELIYUCTEHUT 8 6oNee CLONCHBIX
CRYHASAX, NPOBOOUMb EbIYUCTEHUS HA OCHOBE PABHOBENUKOCHTU U PAGHOCOCMABIEHHOCIUL;

—  Npo80OuUmMb Npocmule BLIYUCIEHUSL HA 0OBEMHBIX MeNax;

—  (hopmynuposams 3a0auu Ha GbIYUCAEHUE ONUH, NIOWAOel U 00BEMOB8 U peulamp ux.

B noBceHeBHOI JKU3HU ¥ IPU M3YYCHUH JPYTUX NPEXMETOB:

—  Hp0B0OUMb GbIYUCIEHUA HA MECMHOCIU;

—  NpuUMeHsmb POPMYNbl NPU GbINUCTEHUAX 6 CMENCHLIX YYeOHbIX npeoMemax, 8 OKpydcarouyeli
0eticmeumenbHOCmu.

HcTopus MaTeMaTHKH

—  Xapakmepuzoeamv GKNA0 GblOAIOWUXCSI MAMEMAMUKOE 6 DA36UmMue MAameMamuxy U UHbIX
HayuHblX obnacmeti;

—  NOHUMamv poNb Mamemamuku 8 pazeumuu Poccuu.
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MeToabl MaTEMATHKH

—  UCRONb3YA UZYUEHHbBIE MEMOObL, NPOOOUMb OOKA3AMENLCMEO, GbINOIHAMb ONPOBEPHCEHUE,

—  6b10Upamb usyueHHbvle MeMOoObL U UX KOMOUHAYUY ONA PEULCHUL MAMEMAMUYECKUX 3a0aY;

—  UCNONb306AMb Mamemamu4ecKue 3HaHUus O ONUCAHUA 3aKOHOMEPHOCMEN 8 OKpyxicaroujeti
OeticmeumenbHOCmuU U NPOU3BEOeHUX UCKYCCMBA;

— NpUMEHAmMb npocmelwue NnpocpamMMmHvie Cpeocmeéa U  3NeKMPOHHO-KOMMYHUKAYUOHHBLE
cucmembvl NPU peulenun MamemMamu4eckux 3a0ay.

2. Copnep:xanue Kypca «Aaredpa» B 7-9 Kiaceax

Yucaa

PanmonajibHBIC YMCIA

MnoxectBo pamuoHanbHbIX uHcen. CpaBHeHHE palMOHAIBGHBIX 4Hcen. JledMcTBHa ¢
palroOHaNBHBIMH YUCIIaMU. [IpeOcmagnenue payuoHanbHo2o Yucaa 0ecamuyHol Opoowio.

HppanmonansHblie Yncia

ITonatue wppanuoHanbHOro umcna. PacnmosHaBaHMe WppanMOHAIBHBIX 4ucel. [Ipumepsl

ZoKa3atensCcTB B anrebpe. VppaumoHaIsHOCTH tmcna\/i. [Ipumenenne B reomerpun. CpagHenue
uUppayuoHanbHuIx Yucen. MHooicecmeo OelicmeumenvHbix Yucel.

TokaecTBeHHbIe Ipe0bpa3oBaHus

Yucaosble H yKBeHHbIC BhIPAKeHUS

Beipaxxenne ¢ mnepemMeHHOH. 3HaueHMe BbIpaxkeHHsS. [lomcTaHOBKAa BBIpOKEHHH BMECTO
[IEPEMEHHBIX.

HeJible BhIpaskeHUs

CremeHb ¢ HaTypanbHBIM INOKa3aTeleM u e& cBoiictBa. [IpeoOpa3soBaHusi BEIpaKEHHI,
COJIep KaIliX CTENEHHU C HaTypaJIbHbIM [IOKa3aTeseM.

Onsouned, MHorouneH. JleiicTBUsa ¢ OXHOUYNIEHAMH U MHOTOWICHAMH (CJIOXEHHUE, BHIYMTAHHE,
yMHOXeHHE). DOpMyNbl COKpPAIIEHHOrO YMHOXXEHMS: pa3sHOCThH  KBAJApaTOB, KBaapaT CYMMBI H
pasHoCTH. Pa3noxeHHe MHOTOYIECHA HAa MHOXXHUTENH: BHIHECEHHE OOLIEr0 MHOXHTENS 33 CKOOKH,
2pyNNuUpoeKa, NpumeHeHue QGopmyn  coxkpaujénHnozo ymHodcenus. KeaOpammuwili  mpéxunen,
Dpaznodicenue K6aOpamHo20 MpéxyieHa Ha MHOJCUMENU.

Jpo0HO-panioHaNbHbIE BBIPAKEHHS

Crenens ¢ nenbiM nokasareneM. [Ipeobpa3oBanue IpoOHO-THHEHHBIX BBIpaXXEHHUH: CIOKEHUE,
YMHOXEHHUe, nenenue. Anzebpauveckas OpobOv. JJonycmumbie 3HQYEHU NepeMeHHbIX 6 OpobHO-
payuonanvHuix evipadicenusx. Cokpawenue ancebpauveckux Opobeil. Ilpusedenue anzebpauyeckux
Opobeii k 0bwemy 3namenamenio. Jleticmeus ¢ aneebpauyeckumu Opobamu: clodxicenue, GoluUManue,
YMHOOiCeHUe, 0eNieHue, 8036e0eHUe 8 CIMeNeHb.

IIpeobpazosanue gvipadicenuil, cooeprcauyux 3HaK Mooy

KpagpaTHbie KOpHH

Apudmernueckuii  KBaIOpaTHBIM KopeHb. I[lpeoOpa3oBanme BBIpaXXEHUH, COJEpIKaIIUX
KBaJ[paTHbIe KOPHH: YMHOXXEHHUE, JIENCHUE, BHIHECEHHE MHOXHTENS H3-NIOJ 3HaKa KOpHS, GHeceHue
MHOJICUMENS OO 3HAK KOPHA.

YpaBHeHNS M HepaBeHCTBA

PaBencrBa

YucnoBoe paBeHcTBO. CBOHCTBA YHCIOBBIX PaBeHCTB. PaBEHCTBO ¢ IEPEMEHHOIA.

YpaBuenus

[loHsTHe ypaBHEHHS U KOpHSA ypaBHeHus. [IpeOcmagnenue O PABHOCUNLHOCMU YDAGHEHUU.
Obnacmye onpedenenus ypasHenus (061acmo OONYCMUMbIX SHAYEHUU NePEMEHHOU).

JIuneitHoe ypaBHEeHHE H €ro KOPHH




Pemenue nuHelHbIX ypaBHeHHH. Jluneiinoe ypasnenue ¢ napamempom. Konuwecmeo xopuei
Junelno2o ypasnenus. Pewenue nuneiinvix ypasnenuii ¢ napamemponm.

KBaapaTrHoe ypaBHeHue H ero KOpHH

Ksanpatueie ypaBHeHus. Hemomnele kBaapaTHele ypaBHEHHs. JIMCKPUMHMHAHT KBaApaTHOTO
ypaBuenus. @opMmyna KopHe# KBafpaTHOTO ypaBHeHUs. Teopema Buema. Teopema, obpammuas
meopeme Buema. PemeHue KBaIpaTHBIX ypaBHEHMI: HCIONB30BAHHE (GOPMYNBI JUI1 HAXOMXKICHHSL
KODHEH, 2pachuueckuit mMemoO pewenus, paznodceHue HA MHoOXdCUmenu, nodbop Kopueil ¢
uchons306anuem meopemovr Buema. Konuuecmeo kopheii K8aOpamHozo ypasnenus 6 3a6UCUMOCmy om
e20 ouckpumunanma. buxeadopamuvie ypasHenus. Ypasnenus, c600uUMble K TUHETHbIM U KEAOPAMHBIM.
Keaopamuwie ypasnenus ¢ napamemponm.

JpodHo-panmoHaIbHbIE YPABHEHHS

Pemenue mnpocrefimmx ApoOHO-THMHEHHBIX ypaBHeHWH. Pewenue Opo6HO-PAYUOHANLHBIX
VpPaGHeHU.

Memoovl pewenus ypasHenuil: mMemooOvl pPAGHOCUNLHLIX NPeobpPA306aHUN, Memod 3ameHbl
nepemeHnHou, 2paguyeckuii memoo. Hcenonv3osanue céoticme ynxyuii npu peuienuu ypagHenu.

Ilpocmetiuue uppayuonanshsie ypasrenus suoa | f (x) =a, Jf(x) = \/ g(x).

Vpasuenus eudax” = a .Ypasnenus e yenvix yucaax.

CucreMbl ypaBHEHHIH

YpaBHEHHE C [BYMs NlepeMeHHbIMH. JInHeliHOe ypaBHEHHE C IBYMS IEpEMEHHBIMU. [Ipsamas kak
epachuveckas unmepnpemayust MUHeUH020 YPAGHeHUs C 08YMS NePeMEHNbLMU.

[NonsTue cuctemsl ypaBHeHHH. Perenne cucteMs! ypaBHEHMA.

MeTozb! pelIeHUs CHCTEM JINHEWHBIX YPaBHEHHH C IBYMS IIEPEMEHHBIMHE: 2paghutieckuil Memoo,
MemoO COX4CeHUs, METO IOJICTAHOBKH.

Cucmembul TunelinbIX YPaGHEHUIl C NAPAMEMPOM.

HepaseHncrsa

YucnoBble HepaBeHcTBAa. (CBoiicTBa UHMCIIOBBIX HepaBeHCTB. IIpoBepka CrpaBeTUBOCTH
HEPABEHCTB TIPH 32JAHHbIX 3HAYCHHUAX TIEPEMEHHBIX.

HepasenctBo ¢ nepemenHod. Ctporue u HecTporue HepaBeHcTBa. (Obnacme onpeleneHus
Hepasencmaa (0bracms 0ONYCMUMbBIX 3HAYEHUL NePEMEHHOT).

Pemenune TMHEHHBIX HEPABEHCTB. _

Keaopamnoe nepasercmeo u ezo pewenus. Pewenue K6aOpamHoix HEPABEHCMS. UCNONbIOBAHUE
ceolicmé u 2paura KeaopamuiHoU (QYHKYUY, Memo0 UHmMepeanos. 3anuce peuleHus KeaopamHozo
HepaeeHcmaa.

Pewenue yeavix u OpoOHO-pAYUOHANLHBIX HEPABEHCME MEMOOOM UHMEPBANOS.

CucreMbl HEpABEHCTB

CucreMbl HEpaBEeHCTB C OJHOH NepeMeHHOHW. Pemenue cucTeM HepaBeHCTB € OHHOM
IepeMeHHOH: TMHEHHBIX, k6aopamuuix. V300paxeHne pelieHUs CHCTEMbl HEPABEHCTB Ha UMCIOBOH
NpsIMO¥. 3amKCh peIeHHs] CHCTEMBI HEPABEHCTB.

DOyHKIMH

IHonsiTne pyHKRIHA

JlekapTOBBI KOOPAMHATH Ha TNOCKOCTH. DOpMHpOBaHWE NpEACTABICHUH O MeTanpeIMETHOM
MOHATHH «KOOpaUHATel». CrnocoObl 3amanus GYHKIHI: aHATMTHYIECKUH, rpadudeckuii, TabMIHbIH.
I'padux ¢ynknuu. Ilpumepbr QyHKIME, NOOMyYaeMBIX B IIpOLECCe HCCIEHOBAHHS Pa3IHYHBIX
peasbHBIX IPOLECCOB M pelleHus 3aiav. 3HadeHue ¢yHkuun B Touke. CBoiicTBa QyHKIWmiA: 061acTh
OIIpEeICHHS, MHO€ECTBO 3HAYCHHH, HYJIH, IIPOMEKYTKH 3HAKOIIOCTOSHCTBA,
YéMHOCMb/HeYémHOCMb, TPOMEXKYTKH Bo3pacTaHusi ¥ yObiBaHWs, HauOosbliee W HauMEHbIee
3HavyeHns. HccnenoBanue GyHKIMH O €€ rpaduky.

Ilpeocmaenenue 06 acumnmomax.

Henpepuvienocms ghynxyuu. Kycouno 3adanuvie hynxyuu.

JInneiinas pyHKus
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CpojictBa U rpapuk ymHeiHOH (yHKIMH. YrI0BoM Kod(ouuueHT DpaMoil. Pacmonoxenue
rpaduxa nuHeHHOM QYHKIMM B 3aBUCHMOCTH OT €€ YIIOBOrO KO3((MHIHEHTa H CBOGOIHOTO WIEHA.
Haxooicoenue xosgp@uyuenmos nuneiinoii Gynxyuu no 3a0aHHBIM YCLOGUIM. NPOXONCOCHUE NPAMOT
uepe3 06e MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXONCOeHUe NPAMOL 4epe3 OAHHYIO MOYKY U
RApanierbHoU OaHHOU NPAMOII.

KBagparuanast pyuxuust

CeoiicTsa u rpaduk ksanparuunoi bynximu (napabona). ITocmpoenue epaguxa keadpamuunoii
¢ynxyuu no mouxam. HaxoxneHuwe Hynefl KBagpaTH4HOM (GYHKIMH, MHOdICECMEA 3HAYEHUI,
NPOMEIICYMKOE 3HAKONOCMOSIHCIMEA, NPOMENCYMKOE MOHOMOHHOCMIU.

Oo0parHasi NpONIOPUHOHAILHOCTH

k
CaoiicTa QyHKIHH y = k y= " l'unep6ona.
x

I'pagpuxu dynkuuii. Ilpeobpaszosanue epaguxa @ynkyuu y = f(x) 013 nocmpoenus zpaguxoe
pyuxyuii suoa y = af (kx+b)+c.

. k
I'paghuxu @pynxyuii y =a+ 3 y=+x,y=3%x, y=|x.
x

ITocnenoBaTeNbHOCTH H MPOrPECCHH

Yncnosas 1mocnenoBaTeNbHOCTh. IIpHMEpHl YHMCIOBBIX IMOCIEHOBATENLHOCTEH. BecKOHEUHBIE
TOCJIEN0BAaTENLHOCTH. ApHdMeTHYECKas Nporpeccus U e€ cBoicra. ['eoMmerprueckas mporpeccus.
Dopmyna obwje20 HieHa U CyMMbl N NEPBbIX HYNEHO8 apumemuueckol U 2eoMempuyecKkol
npozpeccui. Cxo0auascs 2e0Mempuieckas nPocpeccus.

PenmeHne TeKCTOBBIX 3aAa4

3agaun na Bce apupMeTnuecKkue AeiicTBASA

Pemenne TexcToBBIX 3amau apudmerudeckuMm cmocoboM. Hcmomp3oBanue TabHL, cXxeM,
YepTExKEH, IPYTUX CPENCTB NPEACTABICHUS JaHHBIX [IPH PEIICHHH 3a1a9H.

3agauu Ha ABHKeHHE, PAa00TY H MOKYNKHA

AHan¥3 BO3MOXHBIX CHUTyalldif B3aMMHOTO pACIOJIOKEHHS OOBEKTOB NPH HMX JBHKCHUH,
COOTHOIIECHMS 0OBEMOB BBHITIONHIEMBIX PaldOT P COBMECTHOM paboTe.

3agaym Ha YacTH, 101U, IPOLEHTHI

Pemenyie 3ama4 Ha HaxOXKJeHHME YacTH 4YHCIA M YUCIA [0 €ro 4acTH. PelneHWe 3amad Ha
IIPOLIEHTHI ¥ A0NH. [IpuMeHeHre nponopiuii pyu pelIeHuH 3aa4.

- Jloruyeckue 3a5a9n

Peinenve noruyeckux 3anad. Pewenue nozuveckux 3a0au ¢ nomouvio epaghos, mabauy.

OcHoBHbIE MeTONbl peHIeHHsl TEKCTOBBIX 3anad: apudMeTHUYeCKuil, anreGpanyecKHid,
nepebop BapuaHTOB. [lepguunvie npeocmaenenusa o0 Opyeux Memooax peuwleHus 3a0ay
(ceomempuyeckue u epaguiecKkue Memoouvl).

CTaTHcTHKA U TEOPHs BepOsATHOCTei

CrarnacTHka

TabmuuHoe U rpaduyeckoe IPEACTaBICHHE MaHHBIX, CTONOYAThIE M KPYrOBEIE JTHArPAMMBL,
rpaduky, MpHMeHEHHEe auarpaMM M TpadHKOB Jyif ONMCAHMS 3aBUCHMOCTEH pEabHBIX BEIHYHH,
n3piedeHne uHGopMarmy ©3 Tabmum, auarpaMM U rpadmkoB. OmUcarelbHBIE CTATHCTHYECKHE
NoKa3aTelnH YUCIOBHIX HaOOpoB: cpenHee apuMETHYECKOE, MeOuara, Hanboblee U HaHMEHbIIee
3HaYeHUS. Mephl paccerBaHus: pasMax, OUCnepcus U CmaHoapmnoe OmKioOHeHue.

Ciydalinas HM3MEHYHBOCTH. VM3MEHUMBOCTH TPH H3MepeHHsIX. Pewaowue npasuna.
3axonomeprocmu 6 USMEHYUBLIX BENUYUHAX.

Cayuaiinble coObITHS

CraydvaifHple ONBITBI  (IKCHEPUMEHTHI), JJIEMEHTapHBIE CiydaiiHble COOBITHS (MCXOMBI).
Bepogrnoctn  anementapuesix  coOprtuit.  CoOwiTHss B chnydaliHBIX — OKCIIEDHMEHTax U
OJTaroMpHATCTBYIOINME JJIEMEHTapHBIE COOBITHA. BeposrHocTH ciydadiHBIX coOpiThid. ONBITEI €
PAaBHOBO3MOXXHEIMH ~ JIEMEHTAPHBIMH  COOHITHSMH. KlaccHuecKHE BEpOSTHOCTHBEIE ONBITHI €
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HCIIOJIb30BAHHEM MOHET, KyOWKOB. IIpedcmagienue cobvimuti ¢ nomowpwlo Ouazpamm Jinepa.
IIpomusononoocnvie cobvimus, o00veOunenue u nepeceuenue coboimuil. Ilpasuno croscenus
eeposmuocmen. Cryuaiinoiii 6v160p. IIpeocmaenenue sxcnepumenma 6 eude Oepeséa. Hesasucumvie
cobbimus. YmHOJICEHUe 8eposmHocmedi Hezasucumvix cobvimui. Ilocnedosamensuuvie He3a8uUCUMbLE
ucnvimanus. I1pencrapinenue o He3aBUCHMBIX COOBITHAX B KU3HH.

Inemenmol KOMOUHAMOPUKU

IIpasuno ymmuooicenus, nepecmanoexu, gaxmopuan uucna. Couemanus u 4ucio COYemanui.
Dopmyna wucna covemanuil. Tpeyzonenux Ilackans. Oneimsl ¢ 6ONLUUM YUCLOM PABHOBOIMONCHBIX
anemenmapHulx cobvimuil. Bviuucnenue eposmuocmeti 8 ONbIMAX ¢ NPUMEHEHUEM KOMOUHAMOPHbIX
popmyn. Henoimanus bepuyanu. Yenex u neyoaa. Beposmuocmu cobvimuii 6 cepuu uUCHbIMAHUL
Bepuynnu.

Cnyuaiinbie genuydutbl

3nakomcmeo co cAyHQUHBIMU GeNUYUHAMU HA NPUMEPAX KOHEYHBIX OUCKPEMHbIX CAYYAUHbIX
geauyun. _Pacnpedenenue  sepoamuocmeii. Mamemamuuecroe ooicuoanue. Csoticmsa
mamemamuyeckozo odcuoanua. Ilouamue o 3axone Gonvwiux uucen. Hamepenue eeposmuocmeil.
Ilpumenenue 3aK0Ha 6ONBLULUX YUCEN 8 COYUOLOZUU, CIMPAXOBAHUU, 8 30PAGOOXPAHEHUU, 0becnedeHuu
be3onacHocmu Hacenenus 8 Ype3eulyaiiHbIX cumyayusx
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3. TemaTuveckoe NIAHAPOBAHHE Kypca «AJre6pa 7 — 9 kiaace» no yaednuxy I'. B.

Hopodeena, C. b. CyBoposa u ap.

5.1

Ne Copep:xanne TemMbl Kon-
n/n BO
9acoB
7 xaace

1 | Yncaa. 6

1.1 | PanuoHaNbHBIE YHCIA. 6
MHOXeCTBO pallMOHANTBHBIX Yncen. CpaBHeHHe pallHOHAIBHBIX dKcell. JleHcTBHS C
palOHaNBHBEIMHE 4MCIaMU. [Ipedcmaenenue payuoOHANLHOZO YUCKA OecAMUYHOI

N 0pobbio. )

2 | ToxnecTBeHHBIE MPEOOpPA3OBAHMSL. 41
2.1 | YncnoBpie H 0YKBEHHBIE BHIPAXKEHHS. 1
Bripaxenre ¢ nepeMeHHOH. 3HaueHUWe BhIpaxeHus. [[ONCTAHOBKA BBLIPAKCHHM

BMECTO NIEPEMEHHBIX.

2.2 | Henble BhIpaskeHus. 40
Cremenr ¢ HaTypalbHBIM IIOKa3aTeneM W e& cBoiicTBa. I[IpeoOpasoBaHus
BBIPXXCHHH, COIEPKALUX CTEIICHH C HATYPATbHBIM NOKa3aTeIeM.

OnnouneH, MHOrowreH. JleHCTBHS C OMHOWIEHAMH U MHOIOWIEHAMH (CIIOXKEHHE,
BBIYMTAHUE, YMHOXeHHE). DopMynbl COKpAIEHHOTO YMHOXEHHS: PpPa3sHOCTD
KBaJpaToB, KBAJApaT CyMMBI H Pa3HOCTH.

PasfoxeHHe MHOTOWIEHA HA MHOXHTEIH: BHIHECEHHE OOINEr0 MHOXHTENS 3a
CKOOKH, 2pynnuposxa, npumeHenue popmyn COKPAWEHHO20 YMHONCEHUS.

3 | YpaBHeHNs ¥ HEPABEHCTBA 16

3.1 | PaBencrBa. 8
Yucnosoe paBeHCcTBO. CBONHCTBA-YHCIIOBEIX PABEHCTB. PaBEHCTBO ¢ IEPEMEHHOIA.

3.2 | YpaBHeHHs. 4
Ilonsate ypaBHeHWs W xOpHA ypaBHeHUWS. [Ipeocmagnenue o pasnocuibHOCMU
ypasuenuii. Obracmv onpedenenuss ypasHenus (061acmv OONYCMUMbBIX 3HAYEHUL
nepemeHHol).

3.3 | Jinneiinoe ypaBHeHHE H €r0 KOPHH. 4
Pemenne iuHelWHBIX ypaBHeHHWH. JluweilHoe ypaenewue ¢ napamempom.
Konuuecmso xopweit nuneiinozo ypasnenus. Pewenue nuneiinvix ypasmenuii ¢

B napamempom.

4 | OyHknum. 11
4.1 | Ilonsarue pynxuuu. 11
JlexapToBel KOOpHMHATHI Ha Miockoctd. DopMupoBaHHe mpeACTaBIeHUH O
METANpPEJMETHOM MOHATHU  «KOoOpAuHAThl». CrocoObl 3amaHus  (QyHKIMIA:
aHAIUTHYEeCKUH, rpaduueckuil, Ttabmumunbid. I'papux ¢ynkumu. IIpumepsr
GbyHkuuii, NoMyyaeMBIX B IpOIECCe MCCICNOBaHUS DPA3NUYHBIX PEaTbHBIX
[pOLECCOB U peleHHs 3amad. 3HadeHue QyHKImH B Touke. CBoHcCTBA (yHKIMIA:
0o0JlaCTb ~ OmpeAefieHUs,  MHOXECTBO  3HAUCHHH,  HyIH,  IPOMEXYTKH
3HAKOIIOCTOSIHCTBA, YEMHOCMb  /HeYémHOCMb, TNPOMEXYTKH BO3pacTaHHA U
yObiBanms, HauOopINee ¥ HauMeHblnee 3nadenus. Mcenenopanne ynkmuu mno e
rpaduky. Ilpeocmaenenue 06 acumnmomax. Henpepvienocmo ¢pynkyuu. Kycouno

3a0aHHble PYHKYUU.

5 | Pemmenne TekcToBBIX 3a7a4. 18
3anaum Ha Bce apu¢MeTHIECKHe AeHicTBHA. 7

Pemenue TeKCTOBBIX 3a7ay apudmernueckuM cnocobom. Mcmons3oBanue Tabnun,
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CXEM, YCPTEeIKEH, APYTUX CPEACTB IIPEICTABICHHS JAHHBIX [IPH PEIIEHHH 3aa9n.

5.2

3anaum Ha ABHKEHHE, Pa0OTy H NOKYIKY.

Auanus BO3MOXHBIX CHTyaIlWif B3aHMHOTO DACIOJIOXKEHHS OOBEKTOB IPH HMX
aBkeHnd, COOTHOIEHHS 0GBEMOB BHITONHAEMEBIX paboT IIpU COBMECTHOI paboTe.

53

3az(a-m Ha 4aCTH, N0JIH, IIPOLCHTDbI.

Pemenwue 3ana4 Ha HaxOXXACHME YaCTH YMCIIA ¥ YKCIIA TIO €0 YacTH. Perenue 3agay
Ha NMPOLEHTHI U AoaH. IIpuMeHeHne nponopIyii Npy peleHu  3a5ad.

CTaTHCTHKA H Teopus BepPOSTHOCTENH.

13

6.1

Crarucruka,

Tabnuunoe u rpadudgeckoe NpenCTaBICHHE NAHHBIX, CTONOYATHIE M KDPYTOBBIE
IHarpaMMBbl, IpadUKH, IpPHMEHEHWE [HarpaMM M TpaQuKOB I OMHCAHHS
3aBHCHMOCTEH PEILHBIX BEIMYMH, H3BICUSHUE HHGOPMAIMA W3 TabMuIy, nuarpaMmm
u rpaduxoB. OnucareNbHBIE CTAaTHCTHYCCKHE IIOKA3aTENH YMCIOBEIX HaGOpPOB:
cpenHee apupMeTHIECKOe, Meduana, HanboJiblliee i HAMMEHBIIEE 3HAYCHMS.

6.2

Cay4aiiHbie cOObITHS

CiyqaiiHple ODBITBI (9KCIIEPUMEHTHI), JJICMEHTApHBIE CAyYalHbLIE COOGBITHS
(acxonmel). BepostHOCTH 37eMeHTAapHBIX coObiTHH. COOBITHS B  ClIy4YalHBIX
3KCIHEPUMEHTaX M ONaronmpHATCTBYIOIME 3JIEMEHTapHBIe COOBITHA. BeposTHOCTH
Cllyqa#HBIX COOBITHH. OIBITHI C pABHOBO3MOXXHBEIMH 3JIEMEHTAPHBIMH COOLITHAMH.
Knaccudeckue BepOSATHOCTHBIE ONBITHI C HCIOJIB30BAHHEM MOHET, KYOHMKOB.
Ilpeocmaenenue cobwimuili ¢ nomowpio ouazpamm Jdinepa. IIpomusononoicuvie
cobvimus, obveouHeHue u nepeceyenue cobwvimuil. Ilpasuno  croogicenus
geposimHocmei.

6.3

J1eMeHTHI KOMOMHATOPHKH.

IlIpasuno ymuooicenus, nepecmarnoéxu, gaxmopuan yucia. Couyemanus u Hucio
couemanuti. Popmyna yucia coyemaHuil.

8 xiace

Yucia.

N

1.1

HppanuoHanpHbIC YHCIa
ITonsiTue wMppanMoHaNbHOrO 4Mcna. PacmosHaBaHWE HPPalMOHAIBHBIX YHCEIL

[Ipumeph foka3arenbeTB B anrebpe. ppannoHansHOCTD qucna~?. [Mpumenenwue B
reomeTpun. Cpaenenue uppayuonanbHolx yucen. Muooxcecmeo OeiicmeumenbHbix
yucen.

ToxaecTBeHHbIE MPe0OPaA30BaAHHA

34

Hennble BLIpakeHHs

2.1

JlefictBus ¢ ogHOWIEHaMH UM MHorowieHamu Kgeadpammwili mpéxunen, pasiodicernue
K6AOPAMHO20 MPEXUNEHA HA MHONCUMENU.

2.2

JApobHo-pannoHaJbHble BbIPAKEHAS

2]

CreneHs ¢ nenbM nokasareneM. IIpeobpasopanue JpoOHO-TMHEHHBIX BBIPAKCHHM:
CIIOJKEHHE, YMHOXXEHHUE, AeNeHue. Aneebpauyeckan Opobv. [Jonycmumovie 3HAYeHUs
nepemenHbix 8 OpOOHO-PAYUOHANLHYIX suipaxcenusx. Cokpawjenue anzebpauiecKux
opobeil. Ilpusedenue anrzebpauyeckux Opobeii k 0bwemy 3namenamenio. [eticmeus
¢ aneebpauveckumu OpoOAMU: CNOJICEHUe, GblYUMAHUe, YMHOJICEHUe, OeleHue,
8036edenue 8 cmenens. llpeobpazosanue vipadiceHutl, COOEPACAUWUX 3HAK MOOYI.

23

KBaapaTHbie KOpHH

Apudpmerryeckuii  kBagparHeli  KopeHb. IIpeoOpasoBaHue — BBIpaKE€HHH,
COIepXKalMX KBAJpaTHBIC KOPHH: YMHOXEHHE, ACICHHE, BHIHCCEHHE MHOMHTEI
M3-TOJ 3HAKA KOPHSI, BHECEHUE MHONCUMENAL NOO 3HAK KOPDHA.

yPaBHeHl/lﬂ H HEPaBCHCTBA

31

31

KBaxpaTHoe ypaBHeHHE U €ro KOPHU

14

14




Ksanpatueie ypasuenus. Hernonnble kBajgpartHble ypaBHeHHs. JIMCKPEMMHAHT
KBaApaTHOro ypaBHeHHA. PopMysia KOpHEH KBaJpaTHOTO YpaBHeHHs. Teopema
Buema. Teopema, obpamuas meopeme Buema. PemeHne KBaJpaTHBIX ypaBHEHMI:
UCTIONb30BaHKEe (GOPMYIIBI UL HAXOXKICHNUS KOPHEH, 2paguueckuil Memod peutenus,
PA3nodiCeHue Ha MHONCUmMeny, noobop KopHell ¢ UCNONb306aHUEM Mmeopembl Buema.
Konuuecmeo kopueii keéadpammnozo ypasHenuss 6 3deucumocmu om 20
Oouckpumunanma. buxeadpamuvie ypasnenus. Ypaenenus, c6odumvie Kk TUHEHbIM U
keaopamuwvim. Keadpamuvie ypasHenus ¢ napamempom.

3uaxomcmeo co cayuauHLIMU GENUNUHAMU HA NPUMEPAX KOHEYHBIX OUCKDEMHbIX
cayyainvlx  eenuyuH.  Pacnpedenenue  eeposmuocmen.  Mamemamuueckoe
odicudanue. Ceoticmsa mamemamuueckozo oxcudanus. Houamue o 3axone 6onbuiUx
yucen. Himepenue eeposmuocmeii. Ilpumenenue 3axona Oonbuux 4Yucenr 6
coyuonocuu, cmpaxoeauuu, 8 30pa600xpaHeHuu, 06ecnel¢eHuu 6e30nacnocmu
HACeReHUs 8 UPEe36bIYAUHBIX CUMYAYUSX

3.2 | Cucrembl ypaBHeHH 17
VYpaBHeHne ¢ aByMs nepeMeHHBIMH. JIHEHOE ypaBHEHHE C ABYMS TIEPEMEHHEIMHU.
IIpamas xax epaguueckas unmepnpemayus AUHEUHO20 YPAGHEHUS C OBYMA
nepemennvimy. IloHsTHE CHCTEMBI ypaBHeHHMH. PellleHWe CHCTEMEBI ypaBHEHHH.
Metonel peleHHs CHUCTEM INHMHEHHBIX YpaBHEHHH C JBYMs IIepEMEHHBIMH:
epaguveckuii Memoo, Memoo Cr0XHCeHus, METO, IOACTAaHOBKH. Cucmemvi AuHeliHbIX

AGHEHULl C NapaAMEemMpPOM. )

4 | Oyaxkuun 16
4.1 | JIuneiinasa pyHxmus 12
CpoiictBa ¥ rpaduk muHehHOM QyHKIMu. YrnoBodl ko3hGHUUIUEHT UPAMOI.
Pacnonoxenue rpaduka JHHEHHOM (YHKUMH B 3aBHCHMOCTH OT €€ VIJIOBOIO
xoadpurenta U cBobomHOro wieHa. HaxooicOenue kos3@uyuenmos nunetinoi
QyHKYUU NO 3A0AHHBIM YCIOBUAM. NPOXONCOEHUE NPAMOU uepe3 O06e MOYKU C
3a0anHbIMU  KOOPOUHAMAMY, NPOXOXNCOeHUe NPAMOU Yepe3 OAHHYIO MOYKY U

napanienvHou OaHHOU NPSIMOT.

4.2 | OGpaTHas IPOIOPUHNOHAILHOCTh 3
CaolicTBa QyHKINH y =§ y = g. I'uniepborna.

4.3 I'pacpuxu gpynxyui. I padux pynkyuu y = Jx . 1
5 Pemenne TeKCTOBBIX 32124 9
5.1 | OcHoBHBIE METObI PEeICHHS TEKCTOBBIX 3a1a4: alreOpanyecKui 9
6 | CTaTHCTHKA M TeopHs BepOATHOCTel 9
6.1 | CayvaiiHble cOObITHSI 7
Cnyuaiinple ONBITHI  (SKCIEPUMEHTHI), JJIEMEHTApHBIE CiydaiiHele COOBITHSA
(ucxomer). BepostHocTH 3nmemeHTapHBIX coObrTmi. CoOBITHS B Cay4YaifHBIX
SKCIIEpUMEHTaX M ONarompHsTCTBYIONUME 3IeMEHTapHble coObrTusd. BepostHocTu
cmy4aiHbIX cOOBITHH. OmBITH C PaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMH COOBITHAMA.
Knaccuueckne BEpOSTHOCTHBIE OIIBITBI C HCIOIB30BAHUEM MOHET, KyOHKOB.
Ilpeocmasnenue cobeimuii ¢ nomowwio Ouazpamm unepa. Tlpomueononodicnvie
cobvimus, o0b0veOunHeHue u nepeceyenue cobvimui. Ilpasuno  crodiceHUs
sepoamuocmeii. Cryuatinolii ge16op. Ilpedcmaenenue sxcnepumenma 6 guoe Oepesa.
Hesasucumvie cobbimua. YMmHuooiceHue eeposmHocmell He3ABUCUMbBIX COObIMUIL.
Ilocneoosamenvhoie Hesasucumble ucnvimanus. IIpencTaBieHNe O HE3aBHCUMBIX

COOBITHSX B KH3HH.
6.2 | Cyuaiinsie genuuunsl 2

9 kaace
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1 | YpaBHeHus H HepaBEHCTBA 41
1.1 | IpoGHo-panHoHaJbHbIE YPABHEHHS 13
Pemenne mnpocreHimux JIpoOHO-IMHEHHBIX YypaBHeHHWH. Pewenue OpobHo-

PAYUOHANbHLIX YPAGHEHUU.

Memoow: pewenus ypasuenuii: memoovi pagHOCULbHBIX NPeobPA306aHULl, Memoo
3amenvl nepemennol, paguueckuti memoo. Hcnonvzosanue ceoticme Qynxyuii npu
peuleHuu ypagHeHu.

IIpocmeiiwue uppayuonanvhsie ypasnenus 6uoa [ f (x) =a, \[f(x) = g(x).
Vpaenenus eudax” = a .Ypaenenus 6 yenvix yucnax.

1.2 | HepaBeHcTBa 17

Uucnoele  HepaBeHcTBa.  CBolicTBA  YHCIOBBIX — HepaBeHCTB.  IIpoBepka
CIIPaBEIJIMBOCTH HEPABEHCTB IIPH 3aJaHHBIX 3HAYECHUAX NepeMeHHbIX. Hepasencrso
¢ mepemeHHod. Ctporme M HecTporue HepaBeHCTBA. Ob6nacmb onpedenenus
Hepagencmea (0bracmeb OONYCMUMBIX 3HAYeHUll nepemennoil). PelieHue THHEHHBIX
HEPABEHCTB.
Keaopamnoe nepagencmeo u ezo pewenus. Pewenue xeaopammuvix HepageHcme:
UCNONb306AHUE CBOUICME U 2PAPUKA KBAOPAMUYHOU (QYHKYUU, MEMOO UHMEDEALO6.
3anuce pewteHus K6aO0pamHo20 HepageHcmea. Pewenue yenvix u  OpobHo-
PAYUOHAIbHBIX HEPABEHCME MEMOOOM UHMEPBANOE.

1.3 | CucreMbl HepaBEHCTB 9
CucTeMBl HEpaBEeHCTB C OJHOM MepeMeHHOH. Pelllerne CHCTEM HEPABEHCTB C OHOM
IIEPEMEHHOM: JMHEHHBIX, KBaApaTHBIX. M300paxkeHHE pELICHHUS CHCTEMBI
HEpaBEHCTB Ha YHCJIOBOH NpsMOii. 3amiCh peIleHUs CHCTEMBI HEPABEHCTB.

1.4 | Cucrembl ypaBHeHHMii. 2
2 | OyHknun 21
2.1 | Kpagpatuunas GyHKIus 18
CaoiicTBa u rpaduk kBagpatuuyHolt ¢yHkuum (mapabona). Ilocmpoenue 2paguxa
keaopamuynou pyuxkyuu no moukam. HaxoxaeHne Hyiel KBaapaTHUHOH DYHKIHH,
MHOJICECMBA  3HAYEHUU, NPOMENUCYMKO8 3HAKONOCMOSAHCMEBA,  NPOMENCYMKO8

MOHOMOHHOCTIU.

2.2 | I'pagpuxu ¢pynkyuii. ) 3
IIpeobpazosanue epaguxa ynkyuu y = f(x) 011 nocmpoenus 2paduxoé Gynxyuii
6uoa y=af (kx+b)+c.

Tpaguxu ynryui y=a+—k—, y=~x,y=3Ux, y=|x|
x+b

3 | IlociiemoBaTe bHOCTH H IIPOIPECCHH 14
YucnoBas mMOCIEAOBATENBHOCTh. [IpHMephl YHCIOBBIX IOCHENOBATENBHOCTEH.
beckoHeuHble MOCIENOBATENPHOCTH. ApUpMeTHIecKas Iporpeccus u e€ CBOMCTBA.
I'eomerpudeckas nporpeccus. Popmyna obujezo 4reHa u CyMmbl N NEPELIX YNIEHO8
apugmemuyeckou u zeomempuieckoi npozpeccutl. Cxo0auyascs 2eomempudeckas
npozpeccusl.

4 | PemeHne TEKCTOBBIX 32124 15

‘4.1 | 3aza4n Ha 4ACTH, JOJIH, TIPOLEHTDI 4

Pemnenue 3a1a4 Ha MPOLEHTHI M JOJIH.

4.2 | Jlornyeckme 3a8aun . 3
Pemenue normueckux 3anaud. Pewenue nozuyeckux 3a0auy ¢ nomMowwio 2pagos,
mabnuy.

4.3 | OcHOBHBIE METOBI pellIeHAsI TEKCTOBBIX 3aAaY: 8

apudmernyecknii,  anreOpaumueckuwii, mepebop  BapmaHTOB.  Ilepeuunvie
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npeocmaeneHus 0 Opy2ux MemoOax peuleHus 3a0ay (2eomempuyeckue u
2paguueckue memoobt). )

CrarncTHka ¥ TEOpHS BepOSITHOCTEH

10

5.1

dnemenmot KOMOUHAMOPUKU

Tpeyzonvnux  Ilackana. Onvimbi ¢ OOMbWUM — YUCIOM  PABHOBOIMOICHbIX
nemenmapHuix cobbimuil. Buiuucienue 6eposmHocmesi 8 ONbIMAx ¢ NPUMEHEHUEM
xkombunamopuvix gpopmyn. Henvimanus Bepuynnu. Ycnex u neyoaua. Beposmuocmu
cobvimuii 8 cepuu ucnetmanui bepuynnu.

5.2

Cratucruka

Mepsl paccenBaHus: pa3Max, OUCHepCcUs U CMaHoapmHoe OMKIOHeHUe.
CryygaiiHas H3BMEHYMBOCTE. VI3MEHUHBOCTS IpU U3MEpeHUsIX. Pewaiowjue npasuia.
3akonomepHoCMU 8 USMEHYUBLIX BEIULUNAX.

Yuciaa

PanponanpHbIC 9UCIA. I/IppaI.II/IOHaJILHbIe quciia.

ToxnecTBeHHbIE MPEOOPA3OBAHUS

Ienbie BeipaxkeHus. JIpoOHO-pallHOHAILHBIE BHIPAKCHHUS.

NN (N
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