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BeimyckHuk Hayuutcs B 7-9 kiaccax (MUl MCIIONb30BaHUS B TIOBCEIHEBHOW JKU3HM MU
obecrieueHns: BO3MOKHOCTH YCIICIIHOTO MPOIOJDKEHNsT 00pa30oBaHKs Ha 6a30BOM ypOBHE)

DJIeMeHThI TEOPUU MHOKECTB 1 MATEMATHYE€CKOM JIOTUKHU

e  OmnepupoBarh Ha 0a30BOM YpOBHE IMOHSATHUSMH: MHOXECTBO, JJIEMEHT MHOXKECTBA,
MTOJIMHOKECTBO, PUHAIC)KHOCTD;

®  33/1aBaTh MHOXECTBA MEPEUUCICHUEM UX AJIEMEHTOB;

® HaxOAWTh MepeceueHue, 00bEIMHEHUE, TTOJMHOXKECTBO B MPOCTEHIINX CUTYAILIHSIX;

® [IPUBOAUTH NIPUMEPBI U KOHTPIPUMEPHI IS TOATBEPKICHUSA CBOUX BBICKA3bIBAHUN.
B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYIUX NPEIMETOB:

®  HCIOJIb30BaTh TpaUyecKoe TMPEACTABICHUE MHOMKECTB JUISl OMHCAHUS PeaTbHBIX

MIPOLIECCOB U SIBICHUH, PU PEUICHUH 3a/1a4 JPYTUX YIEOHBIX MPEIMETOB.

Yucaa

e  OmnepupoBars Ha 0a30BOM ypOBHE MOHSATHUSMU: HATypaJIbHOE YHMCIIO, IEJI0€ YHUCIIO,
OOBIKHOBEHHAsi JIpoOb, JecATHYHas JpoOb, CMelaHHas JApoOb, pAIMOHAIBHOE YHCIIO,
apu(pMETHYECKUI KBaIpaTHBIN KOPEHb;

®  UCHOJIb30BaTh CBOMCTBA YMCEN U MPaBUIIA JEHCTBUM MPU BBIIIOJHEHUN BHIYUCIICHUI;

®  UCHOJIb30BaTh MPU3HAKH ACIUMOCTU HaA 2, 5, 3, 9, 10 npu BBINOJIHEHUH BBIYUCICHUN
Y PEIIeHUH HECIIOKHBIX 3a]1a4;

®  BBINOJHATH OKPYIVICHUE PAIIMOHATBHBIX YHCE B COOTBETCTBUU C MTPABUIIAMHU;

®  OIICHMBATh 3HAYEHHE KBAJIPATHOTO KOPHS U3 MOJOXKHUTEIBHOTO IEJI0TO YUCIIa;

®  pacrno3HaBaTh PAlMOHAIbHBIE U UpPAMOHAIbHBIC YUCIIA,

®  CpaBHUBATh YHCIIA.
B noBceqHeBHOM KNU3HM U MPU U3YYE€HHH PYTHUX NPeIMETOB:

®  OIICHUBATh PE3y/IbTAThl BBIYUCICHUN NP PEIICHUU TPAKTUUECKUX 33]1aY;

®  BBLINOJHATH CPABHEHHUE YHCET B PEAIbHBIX CUTYALIUAX;

®  COCTaBJIATh YHCIOBBIC BBIPAKCHHS MPU PEIICHWU MPAKTUYCCKHUX 3a7a4 U 3a7ad W3
JIPYTUX Y9eOHBIX MPEIMETOB.

ToxnecTBeHHbIE TPe0OPa3OBAHUNA

¢  BhINONHATH, HECIOXHBIE TpeoOpa3oBaHMsl AJi BBIYUCICHUS 3HAUCHUH YHCIOBBIX
BBIPAXKEHUI, COJEpKAIIMX CTEINEHU C HaTypaJdbHbIM [OKAa3aTelieM, CTEINEHH C LEIbIM
OTpHULIATENbHBIM ITOKA3aTENIEM;

®  BBHINOJHATH HECJOXKHBIE MPEeoOpa30BaHMS IEJBIX BBIPAXKCHHM: PACKPBIBATh CKOOKH,
MIPUBOAUTD MOJIOOHBIE CaraeMsbie;

®  HCMOJIb30BaTh (DOPMYIBI COKPAIIEHHOTO YMHOXKEHHUs (KBaapaT CYMMBI, KBajapaT
Pa3HOCTH, PA3HOCTb KBAAPATOB) JIJISl YIIPOIICHUS BEIYMCIICHUM 3HAUEHUN BBIPAXKCHHUI;

®  BBINOJNHATH HECIOXKHBIE MPEOOpa3oBaHUsl JIPOOHO-TMHEHHBIX BBIPAXKCHHH U
BBIPXKECHHUM C KBAJPATHBIMU KOPHSMH.
B noBceqHeBHOM KU3HM U NIPU U3YYEHHH APYTHX NPeIMETOB:

®  [OHMMAaTh CMBICJ 3alIMCH YUCJIA B CTAHIAPTHOM BHJIE;

e  onepupoBarh Ha 0A30BOM YPOBHE NIOHATHEM «CTAHJAPTHAS 3aITUCh YHUCTIAY.

YpaBHeHHd U HEPABEHCTBA



¢ OmepupoBaTh Ha 0a30BOM YPOBHE MOHITHSIMH: PABEHCTBO, YHCIOBOE PABEHCTBO,
YpPaBHEHUE, KOPEHb YpPABHEHMs, PCLICHUE YpPAaBHEHMS, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelLIeHEe HEPABEHCTBA;

L IIPOBEPATH CIIPABECAJIMBOCTD YK CJIOBBIX PABCHCTB U HCPABCHCTB,

® pewarb JIMHEHMHBIE HEPABEHCTBA W HECJIOKHBICE HEPABEHCTBA, CBOIAILIMECS K
JIMHENHBIM;

®  pelaTh CUCTEMBI HECIOXKHBIX JIMHENHBIX YPaBHEHUH, HEPABEHCTB;

®  [POBEPATH, ABJSICTCS JU TaHHOE YUCIIO PElICHHEM YpaBHEHUS (HEPaBEHCTBA);
®  pemiaTh KBaJIpaTHbIC YpaBHEHUS 1O (GOpMYIie KOpHEH KBAAPaTHOTO YPAaBHECHHUS;
®  1300paXkaTh PEIICHNUs HEPABEHCTB U UX CUCTEM Ha YUCIIOBOI MPSAMOIl.

B noBceqHeBHOM KU3HM U NIPU U3YYEHHH APYIHX NPEIMETOB:
®  COCTaBJIATH U pellaTh JIMHEWHbIC YPAaBHEHUSA IIPU PEILUECHUM 3a1a4, BOZHUKAIOIIUX B
APYruX y4eOHBIX MpeIMeTax.

DyHKUUH
e  Haxomuth 3HaueHHE (PYHKIHMH 11O 33JAHHOMY 3HAYEHUIO apTyMEHTA;

®  HaXOJWTh 3HAUEHHE apryMeHTa IO 33JaHHOMY 3HAYEHUIO (YHKIHUU B HECIOKHBIX
CUTYyaLUsX;

L4 OMpCACIATh IMOJOKCHHUC TOYKHM IIO €€ KOoOpAWHaTraM, KOOPAWHATBI TOYKHW II0 €C

IIOJIOKCHHIO Ha KOOpI[I/IHaTHOI\/JI IIJIOCKOCTH,

¢ 10 rpaduKy HaXOJUTh OOJIACTH ONPENEICHHsI, MHOKECTBO 3HAUCHUH, HYIU (DYHKITUH,
MPOMEXKYTKHA 3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHHsi M YObIBaHUS, HauOolbliee U
HauMEHbIIIee 3HaYeHUs (PYHKIUY;

®  cTpouTh rpadukK JUHEHHONU QYHKINY;

®  [POBEPATH, ABISETCS JH JaHHBIN Tpaduk rpaguKoM 3aJaHHOW PYHKINU (JTMHEWHOM,
KBaJIpaTUYHON, OOPATHOM MPOMOPLIHUOHAIBHOCTH);

L OIpeaAciIATh HpI/I6J'II/I)KCHHBIe SHAQYCHUA KOOPAHWHAT TOYKH IICPCCCUCHUA Fpa(i)I/IKOB
dyHKImi;

e omepupoBarb ~Ha  0a30BOM  YpPOBHE  IOHATUSMHU:  IOCIEAOBATEIHLHOCTD,
apudmeTrnyeckas mporpeccus, reoOMeTpruIecKas Iporpeccus;

L4 peliath 3agadd Ha [OPOrpeCcCrur, B KOTOPBIX OTBCT MOXKCET OBITH IIOJIY4YCH
HETOCPEACTBEHHBIM IOICUETOM 0€3 MPUMEHEHHs (POPMYIL.
B noBceHeBHOI KU3HH ¥ TPH U3YYEHUH IPYTUX MPEAMETOB:



®  UCHOJB30BaTh rpaUKy pealbHBIX MPOIECCOB U 3aBUCUMOCTEH ISl OTPENIEICHUS UX
CBOMCTB (HamOoOJbIIME M HAWMEHBLINE 3HAYCHMs, MPOMEXKYTKH BO3pacTaHHs U yObIBaHMUS,
00JIaCTH MOJIOXKUTEJIBHBIX U OTPULIATENILHBIX 3HAYECHUH U T.I1.);

®  UCTOJNB30BaTh CBOMCTBA JIMHEHHON (YyHKIMHU W ee rpaduk Ipu peleHuH 3aaad u3
JPYrux y4eOHBIX IPEIMETOB.

CraTucruka u TEOpUs BepOﬂTHOCTEﬁ
L HmMmeTh nNpeaACTaBJICHUC O CTATUCTUYCCKUX  XAPAKTCPUCTHUKAX, BCPOATHOCTU

CJ'Iy‘I&ﬁHOFO CO6BITI/I$I, KOM6I/IHaTOpHBIX 3agadax,

L4 peiaTtb HpOCTeI\/'IHII/Ie KOM6I/IHaTOpHI)Ie 3aga4d METOAOM IPsAMOro U1 OpraHu30BaHHOI'O
nepedopa;

®  [peICTaBIATH JaHHBIC B BUAE TaOIMLl, 1UarpamMm, rpaQuKoB;

®  yuTaTh HH(GOPMALINIO, TIPEICTABICHHYIO B BUE TAaOIHIIbI, AMAarpaMMBbl, rpaduka;
®  ompeneniaTh OCHOBHBIE CTATUCTUYECKHE XapaKTEPUCTUKU YHUCIOBBIX HAOOPOB;

®  OIICHUBATh BEPOSTHOCTH COOBITUS B MPOCTEHIINX CIYYasiX;

®  UMETh NPEJCTABICHUE O POJIM 3aKOHA OOJIBIINX YMCET B MACCOBBIX SIBICHUSIX.

B noBceHeBHOIT JKM3HH M NIPH U3YYeHUH APYTHX MPEIMETOB:

®  OIIEHWBATh KOJIMYCCTBO BOSMOKHBIX BAPHAHTOB METOIOM IIepedopa;

® UMETh MPEICTABICHHE O POJIM NPAKTUYECKH JOCTOBEPHBIX U MAaJIOBEPOSTHBIX
COOBITHIA;

®  CpaBHHBATh OCHOBHBIC CTATUCTHYCCKUE XapPaKTEPHCTHKH, MOJIYUEHHBIC B IpoOIecce
pelICHMs TPHUKIIAIHOM 3a/1auH, H3YUCHHS PEaIbHOTO SIBIICHHS;

®  OIICHUBATh BEPOSITHOCTH PEATBHBIX COOBITUI M ABJICHUN B HECIOXKHBIX CHTYaIUsX.

TexcToBble 32124

e Pemath HECJOXKHBIE CIOKETHBIE 3a7aYd Pa3HbIX TUIIOB Ha BCE apU(PMETHUYECKHUE
JICHUCTBUS;

® CTpPOMTH MOJENb YCIOBHS 3aJaud (B BUAE TaOIMIbI, CXEMbl, PUCYHKa WIH
ypaBHEHHUsI), B KOTOPOIl JaHbl 3HAY€HUs JBYX U3 TPEX B3aUMOCBS3aHHBIX BEJIUYMH, C LIEJbIO
MOMCKa PEIICHHUs 3a]1auu;

®  OCYILECTBJIATH CIOCOO MOKMCKA PELICHUs 3a/laud, B KOTOPOM PACCYXIEHUE CTPOUTCA
OT YCJIOBUS K TP€OOBaHMIO WM OT TPEOOBaHMS K YCIOBHIO;

®  COCTaBJIATH IJIAH PELICHUS 3a/1auu;

®  BBIJENATH ATAIbl PELICHUS 33/1a4H;

®  MHTEpHpPETUPOBaTh  BBIYMCIUTENBHBIE PpE3YyJbTaTbl B  3a4ade, HCCIENOBATh
[I0JIly4YEHHOE PEIIECHUE 3a/]auu;

®  3HaTh pa3IU4Me CKOpOCTell 00BbEKTa B CTOSIYEH BOJIE, IPOTUB TEUEHUS U 110 TEUECHUIO
peKy;

®  pemiarh 33J]a4d HA HAXOXKJEHUE YaCTH YMCIIA U YHCIIa 110 €ro YacTH;

® pemiate 3aJaud  pa3HbBIX THUNOB (Ha paboTy, Ha TOKYIKHM, Ha JABW)KEHUE),
CBSI3BIBAIOLINX TPU BEJIUYMHBI, BBIJEIATH 3TU BEIUUNHBI U OTHOILIECHUS MEX1y HUMU;
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®  HaxOAWUTh MPOLEHT OT YHMCIIA, YUCIIO IO MPOLEHTY OT HEro, HaXOAUTh MPOLIEHTHOE
CHIDKEHHUE WM IPOLEHTHOE NOBBIIIEHHE BETUYHHBI;

®  pelaTh HECJIOXKHbIC JIOTHUECKHE 331a41 METOJIOM PaCCYKICHHH.
B noBcenHeBHOM XKU3HHM M IPH U3YYeHHUH JIPYTHX NPEAMETOB:

®  BBIIBUIATh TUIOTE3bl O BO3MOXKHBIX IPEAEIbHBIX 3HAUEHMSX HCKOMBIX B 3ajaue
BEJIMYMH (J1€7aTh NPUKUAKY).

HUcTopuss maTeMaTuKHU

e OnuchiBaTh OTAEIBHBIE BBIJAIOLINECS PE3YIbTAThI, IOJIYYEHHBIE B XOAE Pa3BUTHS
MaTeMaTUKU KaK HayKH;

®  3HATh IPUMEPBI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB, B CBA3U C OTEYECTBEHHOU
Y BCEMUPHOM UCTOpHUEH;

® [OHMMAaTh POJIb MATEMATUKHU B pa3BuTuu Poccum.

Metoabl MaTeMATHKHU

e BpiOupars NOAXOMSAIIUI H3YYEHHBI METOA ISl PELICHHUS HM3YYCHHBIX THUIIOB
MaTeMaTUYECKUX 3a]1a4;

e [IpuBoauTe npUMEPH MATEMATHYECKUX 3aKOHOMEPHOCTEM B  OKpYXKaroIIeH
JeUCTBUTEILHOCTH U IIPOU3BEACHUSIX UCKYCCTBA.

BbInycKHUK MOTyYUT BO3MOKHOCTh HAy4UThCS B 7-9 Kiaccax Juisi oOecrieueHus BO3MOKHOCTH
YCIIEIIHOTO MPOI0DKEHUs 00pa30BaHus Ha 0a30BOM U YITyOJIEHHOM YPOBHSX

DJIeMeHTbI TEOPUH MHOKECTB U MaTeMaTH4YeCKOM JIOTHKHU

e Onepuposamv NOHAMUAMU. MHONCECMBO, XAPAKMEPUCTNUKY MHONCECMEA, IJIeMeHm
MHOJMCeCmea, — mycmoe,  KOHeYyHOe U  DeCcKOHeuHoe  MHOMCeCmeo,  NOOMHONCECMEO,
NPUHAOTIEHCHOCD, BKAIOUEHUE, DABEHCMBO MHONCECE,

®  U300padNCAmMb MHONCECMBA U OMHOULEHUE MHOJNCECE C NOMOWbIO KpYy208 Diliepa;

® onpedenamv  NPUHAONEHCHOCMb  JJIeMEeHMA  MHOXMCeCma8y,  00beOUHeHUlo U
nepeceueHur0 MHO#CeCms,

® 3a0a8amb MHONCECMBO C HNOMOWbLIO NEPEeqUCTeHUsl INEeMEHMO8, CLOBECHO20
onucanusi;

® onepuposamv — NOHAMUAMU.  BbICKA3bIBAHUE,  UCMUHHOCMb U JIOJHCHOCHb
8bICKA3bIGAHUS, OMPUYAHUE BbICKA3bIBAHUL, ONepayuu HAo BbICKA3bIGAHUAMU: U, WU, He,
VC08HbIe 8bICKA3bIBAHUS (UMNIUKAYUL);

®  CmMpoumbs 8bICKA3bIBAHUS, OMPUYAHUS BbICKAZLIBAHUI.
B noBcenHeBHOM KU3HHU M IPH M3YYeHHUH JIPYTHX NPEAMETOB:

®  Cmpoums YenouKu YMO3AKIIOYEHUL Ha OCHO8€e UCNOIb308AHUS NPABUT IOCUKU,

o ucnonibzoeams MHoOofcecmed, onepayuu ¢ MHOdHCecmeamu, Ux 2paqbuqea<oe

npedcmaeﬂeHue 07151 ONUCAHUA PEAIbHbLX npoyeccos U seneHull.

Yucaa
o Onepuposamv NOHAMUAMU. MHONCECMBO HAMYPALLHBIX YUCET, MHOMCECMBO YENblX
qyuceil, MHoxHcecmeo pauuonaﬂbezx qucei, MppauMOHClﬂbHoe qucio, Keadpamﬂbzﬁ KOpeHb,
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MHOHCECMBO 0eUCMBUMENbHBIX YUCEl, 2OMEMPUIeCKds UHMEPRpemayisi HamypaibHbIX, Yeblx,
PAYUOHANBHBIX, OeliCMBUMENbHbIX YUCET;

®  NOHUMAMb U OOBACHAMb CMBICA NOSUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

®  GLINONHAMb GLIYUCTICHUSA, 8 MOM YUCTE C UCHONb30BAHUEM NPUEMOE PAYUOHATLHBIX
BLIYUCTICHULL,

®  GbLINOIHAMb OKpY2lleHUe PAYUOHATbHBIX YUCE C 3A0AHHOL MOYHOCMbIO,

®  CpasHU6amb payUOHAIbHbIE U UPPAYUOHATbHBIE YUCIA,

®  npedcmasAmsb PAYUOHAILHOE YUCILO 8 8UOe 0eCAMUYHOU OpoouU

®  ynopsaodouusams YUCid, 3anNUCaHHble 8 8U0e 0ObIKHOBEHHOU U 0eCAMUYHOU OpoOU;

e naxooums HOJ/[ u HOK uucen u ucnonvzosams ux npu pewieHuu 3a0au.
B noBceHeBHOI KU3HH U TPH U3YYEHUH IPYTUX MPEAMETOB:

®  npumeHsAmMb NPABULA NPUOTUNCEHHBIX GbIYUCICHUU NpU peuleHuu NPaKmuideckux

3a0a4 u peweHulU 3a0a4 Opyeux y4eonvix npeomemos,

o 6blNOJIHANb CPABHEHUEe pe3yibmamoe BbIYUCTCHULL npu peuteHuu npaKmuiecKux

3a0a4, 8 MOM Yucie NPUOIUNCEHHBIX BbIUUCTEHUIL,

® Ccocmaenameb U OYEeHUBAMb YUCIO0BbLE BbIPANCEHUS NPU DeUleHUU NPAKMuU4ecKux
3a0a4 u 3a0a4 U3 Opyeux y4eoHvlx npeomemos;

®  3aNUCbIBAMb U OKPY2IAMb YUCIO8bIE 3HAUEHUA PEANlbHbIX 8EIUYUH C UCNOIb308AHUEM

PA3HbIX CUCMIEM UBMEPEHUSL.

To:xxaecTBeHHBIE IPe0OpPa30BaAHUS
e  Onepuposamb NOHAMUAMU CMENEHU C HAMYPATbHLIM NOKA3aMeNeM, CMmeneHu c

yéeavlm ompuyamelbHbiM nokasameiem,

®  GLINOMHAMbL NPeoOPA30BAHUSL YENbIX GbIPANCEHUN. OelCmeus ¢ OOHOUIeHaMU
(cnodwcenue, GvluUmMAaHUE, YMHONCEHUE), OeUCMBUs C MHO2OUWIEHAMU (ClOJdCeHUe, BbluUumaHue,
VMHOJICEHUE),

o 6blNOJIHANb  PA3NOIACEHUE MHOCO0UYIEHO6 HA MHOJMICUmMeNu OOHUM U3 CROC0D08.
6blHeCeHue 3a CK06Ky, cpynnupoeKa, ucnojib3oeaHue gbOpMy]l COKpAWERHO2CO0 YMHOMCEHUA,

®  gvlOenAMb KBAOPAN CYMMbL U PASHOCIU OOHOUICHO8,
®  PackIaAobl8amMb HA MHONMCUMENU K8AOPAMHBIU  MPeXUieH;

®  GLINOAHAMb NPEOOPAZOBANHUS.  BLIPANCEHU, COOEPHCAWUX CMENeHU C YeablMU
ompuyamenbHbIMu  NOKA3AMensiMuy, Nepexooums om 3anuci 6 6ude CMeneHu ¢ yYenblm
ompuyamenbHuIM NoKazamenem K 3anucu 8 8uoe opoou;

®  GLINOIHAMbL NPeodpPa306anus OpPOOHO-PAYUOHATLHBIX BbIPANCEHUL: COKpaujeHue
Opobetl, npusedenue aneedpaudeckux opoobetl K 0oujemy 3HaMeHamenio, ClojiceHue, YMHONCeHUe,
Oenenue aneebpaudeckux opobell, 8036edeHue anreedpauleckol 0poou 8 HAMypPaIbHYio U Yeayio
OMPUYAMENbHYIO0 CHeneHb,

®  GLINOIHAMb NPEOOPA308AHUSL BLIPANCEHULL, COOEPAHCAUUX K8AOPAMHbIE KOPHU,
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®  gvidenamsb K8aopam CyMmbl Ul PAZHOCMU OBYYIIEHA 8 BbIPANCEHUSX, COOEPIHCAUJUX

K8aopammbvie KOPHU,
®  GLINOIHAMb NPEeoOPA308AHUS BLIPAIHCEHUU, COOEPHCAUYUX MOOYTb.

B noBcenHeBHOM XKU3HHU M IPH U3YYeHHUH JIPYTHX NPEAMETOB:
®  GLINOIHAMb NPEOOPA306AHUS U OCUICMEUS C YUCTAMU, 3ANUCAHHBIMU 8 CIAHOAPIMHOM

guoe;

®  GLINOIHAMbL NPeoOPA308aHUA AN2eOPAUYECKUX BbIPAJCEHUL NpU peueHuu 3a0ay

Opy2ux yueOHbIX npeoMemos.

YpaBHeHNd U HEPABEHCTBA
®  Onepuposamv NOHAMUAMU. YPAGHEHUE, HePABEeHCME0, KOPeHb YPAGHEHUS, peuleHue

HepaseHcmea, pAeHOCUNbHbIE YPABHeHUs, 001acmv onpeoeneHus YpaeHeHus (HepaseHcmad,
cucmemvl ypasHeHull UlU HepaseHcms);

®  pewiams JUHEUHbIE YPAGHEHUs U YPAGHEHUs, C800UMble K JUHEUHbIM C NOMOUbIO
MOo2HCOeCmMBeHHbIX NPeodpPa308anUl;

® pewamvb KeaOpammuvie YPAGHEHUs U YPABHEHUs, C800UMble K KBAOPAMHLIM C
NOMOUBIO MOHCOECHBEHHBIX NPeoOPA308aAHULL;

®  pewams OpoOHO-TUHEUHbIE YPAGHEHUS,

® pewamv  npocmeuwiue  UPPAYUOHATbHbIE — VPABHEHUs  8U0d ,

Jf(x) = g(x)

)

®  pewambs ypasHeHus U0a ;
®  pewambs YpagHeHUs CHOCOOOM PA3IONCEHUS HA MHONCUMENU U 3AMEHbL NePeMeHHOUL,

o UCNOIL308AMb MEMOO uUHmepeanos ons PeEULEeHUsl YelblX U apO6H0-pClZ/ﬂ/l0HClﬂbelX

HepaeeHcme,
® pewamsb JUHelHble YPABGHEHUA U HepABEHCMBA C napamempamu,
®  peuiambs HeCllOJCHble Kgadpamele YPAaeHEHUA C napamenpom,
®  peuambsb HeCl0IHCHble CUCIEeMbl JUHEUHBIX prIGHeHulZ C napavempamu,
®  peuiambsb HeCl0IHCHble YPABHEHUS 8 YEIblX YUCAX.
B HOBceI[HeBHOﬁ JKU3HU U IIPA U3YYCHUH APYIUX NIPEAMETOB:
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® cocmagiame U pewamsv JIUHElHble U KEAOpAmHble YPAGHEHUsl, VPAGHEHUs, K HUM
C8005UeCsl, CUCTEMbL IUHEUHbIX YPABHEHU, HEPABEHCME NPU PEUEHUU 3a0ay OPYeUx YueOHbIX
npeomemos;

®  GBINOIHAMbL OYEHKY Npagoonoo0odUsi pe3yibmamos, NOAyYaeMblX NpU peuleHun
JIUHEUHbIX U K8AOPAMHBIX YPABHEHUU U CUCMEM JUHEUHbIX VPAGHEeHUUl U HepaseHcme npu
peuteHul 3a0a4 Opyeux y4eonvix npeomemos;

®  gLIOUPAMb COOMBEMCMBYIOUUE YDABHEHUsl, HePABeHCMEd UIU UX cucmemvl OJisl
COCMABNCHUS. MAMEMAMUYECKOl MOOeU 3A0AHHOU PEealbHOU CUMYayuu Uil APUKIAOHOU
3a0ayu;

®  yMemb UHMEPNPEMuUpo8ams NOMYUEHHbI NPU pPeueHUU YPAGHEeHUsl, HePa8eHCmEd
UIU cucmembl pe3yibmam 8 KOHmeKcme 3a0aHHOU PeaibHOU CUMYayuy Uiy NPUKIaoHoU 3a0ayu.

DOyHKUUHA

e  Onepuposamov NOHAMUAMU: DYHKYUOHANLHAS 3A6UCUMOCb, QYHKYUA, 2pagux
@yHukyuu, cnocodwvl 3a0anus GyHKYUU, apeyMeHm u 3navenue QyHKyuu, 0o1acms onpeoenenus u
MHOJCECMB0  3HAYEeHUU  (DYHKYuu, HYm  QYHKYUU, NPOMEXCYMKU  3HAKONOCMOAHCMEA,
MOHOMOHHOCMb QYHKYUU, YeMHOCMb/HeYemHOCMb QYHKYUU,

® cmpoumv  epaguku  JAUHEUHOL, KeaopamuyHou  hyHKyutl, oopamuotl

=a+
YT y=Jx y=x gy oM
NPONOPYUOHATLHOCU, PYHKYUU 8U0A. , , YENX ;
® Ha npumepe K8AOPAMUYHOU (HYHKYUU, UCNOIb308AMb NPeodpa3068anus epaguia
yv=af (kx+b)+c
dyukyuu y=f(x) ona nocmpoenus epaghurxos ynxyu ;

®  Ccocmaensme YPAaHeHus NpsAMOU NO 3a0AHHbIM YCIOBUAM: NpoOXooaujell uepes3 0ge
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0oaujell yepe3 OAHHYIO MOYKY U NAPALlebHOl
OaHHOU NPAMOI,

® uccredosams QYHKYUIO o ee epapuxy;

®  HAX0O0UMb MHOJMCECMB0 3HAYEHUU, HYIU, NPOME’CYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCIU K8AOPAMUYHOU QYHKYUU,

o onepupoeanib NOHAMUAMU. nOCﬂ@dOdeeﬂbHOCmb, apuqlmemuqecxaﬂ npocpeccus,

2eomMempuyecKas npocpeccusl;
®  pewams 3a0a4u HA APUPDMEMUYECKYIO U 2e0MEeMPULECKVIO NPOSPeccuio.

B noBcenHeBHOM XKU3HHM M IPH U3YYeHHUH JAPYTUX NPeAMETOB:
®  UINIOCMPUPOBAMb C NOMOWLIO 2PAPUKA PEaTbHYIO 3A8UCUMOCTb UYL NPOYECC NO UX

xapakmepucmuxkam,



®  UCNONL306aMb CEOUCMBA U 2PAPUK KEAOPAMUYHOU (YHKYUU NpU peuleHul 3a0ay u3

Opyeux yueoHvix npeomemos.

TexcroBbIe 3a1a4H

e Pewamb npocmvie U CLOJCHbIE 3a0auu PpA3HLIX MUNOG, a Maxdxice 3a0ayu
NOBbIUEHHOU MPYOHOCU,

®  UCNONL306aAMb PA3HbIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CLOICHbIX 3a0ay O/
NOCMPOEHUs NOUCKOBOU CXeMbl U peuleHus 3a0ay,

®  pazuams Mooeib MeKCma U Mooelb peuleHus 3a0ayu, KOHCMpPYyupoeams K OOHOU

MoOenu peuleHus: HeCLONCHOU 3a0ayl pasHvle MoOeu MmeKcma 3a0ayu;

®  3Hamb U NPUMEHAMb 00a cnocoba NoOucKa peuieHus 3aoad (om mpebo8aHus K
VCA0BUIO U OM YCA08USL K MPebosanuio);

®  MO0enUpo8ams paccylcoeHus Npu NOUCKe peuleHus 3a0ay ¢ NOMOWbIO 2pagp-cxemvl;

®  BblOeNAMb DMANbL PeUleHUs 3a0a4U U COOEPHCAHUE KAHCO020 IMand,

®  yuemb 8bIOUPAMb ONMUMANLHBIL MeMmOoO peuieHuss 3a0auu U O0CO3HABAMb 8blOOP
Memooa, paccmampueams pPaziudHble Memoobl, HAX00UMb PAsHble peuleHuss 3a0aqu, eciu
B03MONCHO,

®  QHATU3UPOBAMDb 3aMPYOHEHUs. NPU PEULCHUU 3A0aY,

®  GBINOIHAMb PA3IUYHbIE NPeodPA306aAHUL NPEONIONCEHHOU 3a0adl, KOHCMPYUpOB8anms
HO8ble 3a0auu U3 OAHHOL, 8 MOM YlUcie 0Opamubvle;

®  uHmepnpemuposamsb  BbIMUCIUMENbHbIe pe3yIbmamsl 6 3adaue, UCCIe008amsp
noiyyeHHoe peuleHue 3a0ayu;

®  QHAIU3UPOBAMb  BCEBO3MOMNCHBIE —CUMYAYUU  83AUMHO20  PACHOIONCEHUS  O08YX
00bEeKmMOos U UBMEHEHUe UX XAPAKMEPUCMUK NPU COBMECHHOM OBUINCEHUU (CKOPOCHb, 8peMS,
paccmosiHue) npu peuleHuu 3a0ay Ha O0sudiceHue 08yX 00beKmo8 KaKk 6 O0O0HOM, maxK U 8
NPOMUBONOTIONCHBIX HANPABTICHUSIX,

®  uCCned08amsb BCeBO3MOIICHbIE CUMYAYULU NPU PeuleHUU 3a0ay Ha 08UICEHUe NO PeKe,
paccmampusams pasHvle CUCmemMbl Omcyema,

®  pewamv pazHooOPA3HLLE 3A0aYU KHA YACTIUY,

® pewamsv U 0DOCHOBLIBAMDb C60€ peuleHUue 3a0ay (8blOensamb MaAmemMamuyecKyro
OCHOBY) HA HAXOJICOeHUe YaCmu YUCILA U YUCIA NO €20 YaCmU HA OCHO8e KOHKPEeMHO20 CMbLCIA
opoou;

®  0co3Hagams U 00BACHAMb UOCHMUYHOCb 3404 PA3HBIX MUNOS, CEA3bIEAIOUUX MPU
geUUUHbl (Ha pabomy, HA NOKYNKU, HA OBUMCEHUE), BblOEsMb IMU BETUYUHbL U OMHOWEHUS
MenHcOy HUMU, NPUMEHSIMb UX NpU pPeuleHuu 3a0ai, KOHCMPYUposams COOCMEEHHble 3a0ay
VKA3AHHBIX MUNOG;

®  grademv OCHOBHBIMU MEMOOAMU PeuleHUs 3a0ay HA CMeCU, CNIABblL, KOHYEeHMPAyuu,

®  pewams 3a0a4u HA NPOYEHMDBL, 8 MOM YUCTE, CILONCHbIE NPOYEHMbL ¢ 0O0CHOBAHUEM,
UCNONb3YSL pa3Hble CHOCOObL;

®  pewamsp no2udecKkue 3a0a4u paHbIMU CROCODAMU, 8 MOM YUCie, ¢ 08YMsl OIOKAMU U
¢ mpemsi OI0KAMU OAHHBIX C NOMOWBIO MAdIUY;

® pewamvb 3a0auu NO KOMOUHAMOPUKE U Meopuu BepOSIMHOCHEN HA OCHO8e
UCNONIb308AHUSL U3YYEHHBIX MeMO0008 U 0O0CHOBbIEAMb PeuleHUe;

®  pewamv HeCIONHCHbIE 3A0a4U NO MAMEMAMUYECKOU CMAMUCMUKe;

®  0s1A0EMb OCHOBHLIMU MEMOOAMU PeUuleHUsl CIOJICEMHbIX 3a0a4. apugpmemuyecKkul,
aneebpauueckuil, nepebop 8apuaHmMos, 2e0Mempuieckull, 2pa@puueckutl, NPUMEHsIMb UX 6 HOBbIX
1O CPABHEHUIO C U3YUEHHBIMU CUMYAYUSIX.



B noBceqHeBHOM KNU3HM U NPU U3YYE€HHH APYTHX NPeIMETOB:

® guldenamb Npu peuwlieHuu 3a0ai XapaKkmepucmuku paccmMampueaemol 8 3zadaue
cumyayuu, omaudHble Om peanbHulX (me, om KOMopblx aOCMpazuposanucs), KOHCMpyuposamo
HO8ble CUMyayuu ¢ yyemom dMux Xapakmepucmuk, 8 YaCMHOCMU, Npu peuleHuu 3aday Ha
KOHYEeHMpayuu, y4uumuléams NJI0OMHOCMb 8eUeCmad;

®  pewams U KOHCMPYUPOBAmMb 3a0a4ll HA OCHOBE PACCMOMPEHUS PEANbHBIX CUMYAYUL,
8 KOMOpbIX He mpebyemcsi MOYHbIU GLIYUCTUMENbHBI Pe3YTbMam,

® pewamb 3a0a4u Ha 08uUXdCeHUe No pekKe, paccmampueds pasnvle CUCmeMbl omcdema.

CraTtucTiKa M TeOpUsi BEPOSTHOCTEMH

e  Onepuposamv nouwamuamu: Ccmoabyamole U Kpy208ble OUASPAMMbL, MAOIUYbL
O0aHHbIX, cpeOHee apughmemuueckoe, MeOuana, Hauboavuiee U Haumenbliee 3HaYeHUus 6bl00PKU,
pasmax 8vl060pKu, OUCnepcusi U CMaHoapmHoe OmMKIOHeHUe, CIyYalHas USMeH4U80Cmyb;

® usenekamv UHPOpMAYUio, NPeOCMABIeHHYI0 6 MmadIUYax, Ha OUapamMmax,

epagpuxax;
® cocmagiams mabauysl, CMPOUms OUASPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX,

® onepupogamv NOHAMUAMU: (HAKMOPUATL YUCLA, NEPeCMAHOBKU U COYEMAaHus,
mpeyeonvruk Ilackans;

®  npuUMeHAMb NPABULO NPOU3EEOEHUS. NPU PeUleHUU KOMOUHAMOPHBIX 3a0al;

®  onepupogamv NOHAMUAMU: CAVHAUHBIL ONBIM, CAYYAUHBIL 6b100p, UCHbIMAHUE,
leMeHmapHoe  CAydatiHoe cobvimue (ucxod), Kiaccuueckoe onpeoeieHue 6eposmHOCmU
CAYHALHO20 COOBIMUS, Onepayuu Hao CIYYAUHbIMU COOLIMUSIMU,

®  npedcmasnamv UHGOPMAYUIO ¢ NOMOUWBIO KPY208 Jiiiepa,

® pewamsb 3a0ayu HA BbIYUCIEHUE BEPOAMHOCMU C NOOCUEMOM KOIUYeCmed
8APUAHMOB C NOMOUBIO KOMOUHAMOPUKU.
B noBceHeBHOI KU3HH ¥ TPH U3YYEHUH IPYTHX MPEAMETOB:

®  uzsnexams, UHMEPNPemupo8amy u npeobpazosvieams ungopmayuro,
NpeoCmasieHuylo 6 mabauyax, Ha OuaspamMmax, epapuKkax, Ompaxdcarwyro Cceoucmed u
XapakxmepucmuKu peaibHulX Npoyeccos U AGNeHUl,

® onpedenamv CcmMamucmudeckue Xapakmepucmuku 8blOOpOK HnO  mabauyam,
ouazpammam, epapuram, bINOIHAMb CPAGHEHUE 8 3ABUCUMOCIU OM Yel PeueHUs 3a0aUll,

®  OYeHUBAMb BEPOSMHOCHIb PEANbHBIX COOBIMULL U A6TEHULL.

HcTopust maTeMaTuKHU

®  Xapaxmepuz06amo 6K1A0 BbLOAIOWUXC MANEMATNUKOE 8 PA3GUMUE MAMEMAMUKY U
UHBIX HAYYHBIX oOnacmetl;

®  noHUMambv poib Mamemamuku 6 pazsumuu Poccuu.

MeTtoabl MAaTEMATHKH

® Ucnonv3ya usyueHHvle Memoodvl, NPOBOOUMb  OOKA3AMENbCMBO,  BbINOJHAMb
onpoeepoicenue;

®  guIOUPamb U3yHeHHble Memoodbl U UX KOMOUHAYUU OJisl peueHust MamemamudeckKux
3a0ay;
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® ucnonvb308amb Mamemamuyeckue 3HAHus Ol ONUCAHUSL 3AKOHOMEPHOCmel 6
OKpyHcarowel 0eticmeumenbHOCmu U NPOU3BE0eHUAX UCKYCCMEd,;

® npumensms  npocmelwiue  NPOSPAMMHbIE — Cpeocmea U NeKMPOHHO-
KOMMYHUKAYUOHHbLE CUCTEMbl NPU PeUleHUU MameMamudeckux 3a0au.

Conep:kanue yueOHOIro npeamMera, ¢ ykazanueMm popm opraHusanuu
yueOHBIX 3aHSITHIi, OCHOBHBIX BH/I0B Y4€OHOI 1esITeJIbHOCTH

JIEeMEHTBDI TCOPHUHA MHOZKECTB U MaTeMaTH4YeCKOH JJOTHKH

MHokecTBa M OTHOIIEHHUST MeKTy HUMH

MHOXeCTBO, Xapakmepucmuyeckoe C80UCMB0 MHOXMCecmad, 3SJIEMEHT MHOXKECTBa,
nycmoe, KomeuHoe, beckoneunoe mHoxcecmeo. IlommHokecTBO. OTHOIICHUE MPUHAIIIC)KHOCTH,
BKJIFOUCHHSI, PABEHCTBA. DJIEMEHTHI MHOXKECTBA, CIIOCOOBI 33J]aHUSI MHOXKECTB, PACNO3HABAHUE
NOOMHOINCECE U DNIEMEHMOB NOOMHOINCECE C UCNONb308AHUEM KPY208 Diiiepa.

Onepanumn HaJT MHOKeCTBAMH

[lepeceuenne wu OOBCHMHEHHE MHOXECTB. Paznocms  MmHodcecms, O0onoaHeHue
MHOodcecmea. Mnmepnpemayusi onepayuil Had MHONCECEAMU C NOMOUWbIO Kpy2086 Jiliepa.

Boicka3biBaHus

HNctuHHOCTE W JIOKHOCTH BBICKa3bIBaHUS. ClodicHbie U NpOCmble BblCKA3bIBAHUSL.
Onepayuu Hao bICKA3bIBAHUAMU C UCHONb308AHUEM NTOCUYECKUX CE5A30K: U, UlU, He. YClo6Hble
8bICKA3bIBAHUS (UMNIUKAYUL,).

Yucaa

PanuonanbHbIE YncIa

MHoOXecTBO panuoHaNbHbIX uucen. CpaBHEHHE palMOHAJIbHBIX uucen. JleiicTBusa c
palMoHANBHBIMU YuciIaMu. [Ipedcmasnenue payuoHaibHo20 YUcia 0ecamuyHol Opoosio.

HppaunoHaabHbIe YUCTIA

[TonaTne nppanuonanbHOro yucna. PacnosnaBanne uppanuoHaIbHBIX yKcell. [Ipumepsl

n

JoKa3aTenbcTB B anredpe. MppanmoHanbHOCTH uMCIA . IlpumeHneHne B TEOMETPHHU.
CpasHenue uppayuonanbHulx yucen. MHuoscecmso deticmeumenbHbiX Yucell.

ToxnecTBeHHBbIE MPEOOPA30OBAHUST

Yucnosblie 1 OyKBEHHbIC BHIPAKEHHUS

Boipaxkenue ¢ nepemeHHoi. 3HaueHue BblpaxkeHus. [loncTaHOBKa BBIpaXKEHHI BMECTO
IIEPEMEHHBIX.

Lenbie BbIpameHust

CreneHp ¢ HaTypajJbHBIM IIOKa3arelieM U ee cBoiicTBa. IIpeoOpazoBaHus BBIpAKEHUH,
COJIepKAllKMX CTEIEHU C HaTypaJbHbIM IIOKa3aTeIeM.

OpHouneH, MHorowieH. JleficTBUS C OJHOWIEHaMH M MHOTOWIEHaMM (CIIOXKEHHeE,
BbIUUTaHUE, YMHOXKEHHE). POpMYIbl COKPAIIEHHOTO YMHOXKEHUS: Pa3HOCTh KBaJpaTOB, KBaJpaT
CYMMBI M pa3HOCTHU. Pa3iiojkeHre MHOTrOWwIeHa Ha MHOXHTEIH: BHIHECEHUE OOILEro MHOXKHUTEIS
3a CKOOKM, epynnuposxa, npumenenue @opmyn COKpaujeHHo20 ymuodcenus. Keaopammuiii
mpexyiieH, pasnodcenue K8aopamHo2o mpexuiena Ha MHONCUMEU.

JApodHo-pannoHaJbHbIe BHIPAKEHUS

Crenenp ¢ uensiM nokasareneMm. IIpeoOpasoBanue ApOOHO-TMHEHHBIX BBIPAKEHHIM:
CIIOKEHUE, YMHOKCHUE, NIeNIeHUE. Aneebpauueckas opobw. /Jonycmumvle 3HAUeHUs NePeMeHHbIX
8 OpobHo-payuonanrvHuix evipadcenusx. Coxpawenue aneebpauveckux opooeil. Ilpusedenue
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aneebpauveckux Opobeil K obwemy s3HameHamemo. [lelicmsus ¢ aneedpaudeckumu OpoOIMu.
ClI0dICEHUe, BbIYUMAaHUe, YMHOJICEHUe, OelleHle, B0386e0eHIUe 8 CINENeHb.

IIpeobpaszosanue evipadiceHull, cOOEPHCAUUX 3HAK MOOYIIA.

KBanparnsie kopHu

Apudmerndeckuil KBaJpaTHBIH KopeHb. [IpeoOpa3oBaHuE BBIPAKEHHH, COJICPIKALIIX
KBaJpaTHbIC KOPHHM: yMHOXCHHE, JCJIEHHUE, BHIHECEHHWE MHOMHUTEIS H3-10J] 3HaKa KOpPHS,
BHeCeHUe MHONCUMEN OO 3HAK KOPHSL.

YpaBHeHUS U HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. CBOMCTBA YMCIIOBBIX paBEHCTB. PaBEHCTBO C MEPEMEHHOM.

YpaBHeHus

[TonsiTue ypaBHeHHUS U KOpPHS YypaBHEHHs. [IpeocmasneHue o pasHoOCUTbHOCIU
ypasHenuti. Obnacmo onpedeneHus ypagueHus (001acms 00NYCMUMbIX 3HAYEHUL NePEeMEeHHO).

JIuHeiiHOe ypaBHEeHHE U €er0 KOPHHU

Pemenue nuHeiHBIX ypaBHeHMH. Jlunelinoe ypaenenue c napamempom. Konuuecmeo
KOpHel TUHeUuH020 ypasHeHus. Peuienue nuHetHblX YPagHe Ul ¢ napamempom.

KBaaparHoe ypaBHeHHe H er0 KOPHU

KBanpatueie ypaBHeHus. Hemonuele KBagpaTHble ypaBHeHHs. J(MCKpUMHHAHT
KBaJipaTHOTO ypaBHeHus. Dopmyna kopHel kBajpaTHOTO ypaBHeHus. Teopema Buema. Teopema,
obpamnas meopeme Buema. Pemenne KBaJpaTHBIX ypaBHEHUH: HUCIOIb30BaHUE (HOPMYIBI TS
HaXOXJICHUSI KOPHEH, epaguueckuti mMemoo peuwieHus, pasilodceHue HA MHONCUMeNU, noooop
KOpHell ¢ ucnonvsosanuem meopemvl Buema. Konuuecmeo kopheil k6adpamno2o ypagHeHus 8
3asucumocmu om e20 OuckpumuHauma. bukeadpammuvie ypaeneHus. YpasHenus, c6o0umbvie K
JIUHEUHbIM U K8aopamubim. Keadpammuvle ypasHenus ¢ napamempom.

JApo0Ho-pannoHaIbHbIe YPABHEHUS

Pemenune npoctedmux IpoOHO-ITMHEHHBIX YpaBHCHUU. Peuierue 0poOHO-payuoOHAIbHbIX
VpagHeHUll.

Memoowl pewienus ypagHeHutl: Memoosbl pa8HOCUILHLIX NPEoOPA3Z08AHUL, MEMOO 3AMEHbl
nepementou, epaguyeckuti memoo. HMcnonvzoeanue ceouicms QyHKyull npu peueHuu ypagHeHul.

J/x)=a 1(x) = g(x)

IIpocmetiwue uppayuonanvHvle ypagrueHus 6uoa

n
X =d

Ypasnenus euoa .Ypaenenus 6 yenvix uucnax.

Cucrembl ypaBHeHUI

VYpaBHeHHe ¢ OByMsi mepeMeHHbIMU. JIuHeiiHoe ypaBHEHHE C JBYMs MEepEeMEHHBIMHU.
IIpamas kak epaguueckas unmepnpemayus TUHEUHO20 YPAGHEHUS C O8YMS NEPEMEHHBIMU.

[TonsTue cucremsl ypaBHeHUM. PellieHre cucteMbl ypaBHEHUH.

MerTozbl pelieHus: CUCTEM JIMHEHHBIX YPaBHEHUH ¢ IByMs IEPEMEHHBIMU: 2paghuieckul
Memoo, Memoo CNLOAHCeHUs, METO, TIOJICTAHOBKH.

Cucmembl TUHEUHBIX YPAGHEHUL C NAPAMEMPOM.

HepaBencrBa

Uucnossle HepaBeHcTBAa. CBOWMCTBA YMCIIOBBIX HEpaBeHCTB. [IpoBepka crpaBeIMBOCTH
HEPABEHCTB IMPH 33/1aHHBIX 3HAYCHUAX TIEPEMEHHBIX.

HepagenctBo ¢ nepemenHoit. CTporue u HecTporue HepaBeHCTBa. QOracmsy onpedeneHus
HepaseHcmaa (001acmsy OONYCMUMbIX 3HAYEHUL NePeMEeHHO).

Pemienne nuHEHHBIX HEPABEHCTB.

Keaopamnoe mnepasencmeéo u e2o pewenus. Pewenue KeadpamHvlX HepageHCMS:
UCNOIb308AHUE CBOUCME U 2pauKra KeaopamuuHou QyHKyuu, mMemoo UHmepsanos. 3anuco
peulerus K8aopamuo2o HepageHcmaa.

Pewienue yenvix u OpobHO-payuoHanbHbiX HEPAGEHCME MEMOOOM UHMEPBANOE.
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Cucrembl HepaBeHCTB

CucTtemMbl HEPAaBEHCTB C OJHOW INEPEMEHHOM. PenieHue CUCTEM HEpaBEHCTB C OJHOM
NEPEMEHHON: JMHEWHBIX, K6éadpamuuix. M300pa)keHue pelieHus CHUCTEeMbl HEPAaBEHCTB Ha
YUCJIOBOM MPSIMOM. 3aIUCh PEIICHHS] CUCTEMBI HEPABEHCTB.

DyHKIMHA

IHonsitue pyHKUMHU

JlekapToBel  KOOpPAMHATBI HA  IUIOCKOCTH. DOpMHpOBaHUE MPEACTABICHUH O
METANpeMETHOM TOHATUU «KOOpAUHATBD. CrnocoObl 3aaHus (QYHKUIUN: aHAIUTUYECKUH,
rpapuueckuit, Tabnuunbiif. I'paduk ¢ynkuuun. [Ipumepsl QyHKIMH, TONTydaeMbIX B IpoLecce
UCCJIEIOBAHUS PA3IMYHbIX PEalbHBIX MPOLIECCOB U PellIeHus 3a/1au. 3HaYeHne (PyHKIIUU B TOUKE.
CpoiictBa (yHKUUI: 0ONACTh ONpEAETCHHUsS, MHOXECTBO 3HAYCHUH, HYIH, NPOMEKYTKH
3HAKOMOCTOSIHCTBA,  YeMHOCMb/HeuemHoCcmb,  TIPOMEXKYTKH  BO3pacTaHuUs U yObIBaHUS,
HauOoJbIlIee U HaUMEeHbIee 3HaueHus. MccnenoBanue GyHKIUU 1O ee TpadukKy.

IIpeocmasnenue 06 acumnmomax.

Henpepuvisnocmo ¢pynxyuu. Kycouno sadannvie ghynkyuu.

JIuneitHasi pyHKIUA

CpoiictBa u rpaduk JuHEeHHOW (yHKIMH. VYDIOBOH KOI(DOUIMEHT MPSIMOIL.
Pacnionoxenune rpaduka TMHEHHONW (QYHKIIMM B 3aBUCUMOCTH OT €€ YIJIOBOro kodddumreHra u
cBOOOHOTO WwieHa. HaxoxcoeHue koagpuyuenmos unetnou QyHKyuu no 3a0aHHbIM YCLOBUIM.
npoxodcoeHue NpsamMoll uepe3 08e MOUKU C 3A0AHHbIMU KOOPOUHAMAMU, NPOXOHCOEHUE NPIMOT
uepe3 OAHHYI0 MOYKY U NAPANIETbHOU OAHHOU NPIMOLL.

KBagparnunas ¢pyHkuus

CpoiictBa u rpaduk KkBajgpaTuyHOM ¢GyHKuuMU (mapabomna). [locmpoenue epaghuxa
KeéaopamuuHol ¢ynkyuu no moukam. Haxoxaenue Hyneil kBaapaTUuHON QyHKIUU, MHOdCECMBa
3HAYeHUll, NPOMENCYMKOE 3HAKONOCMOAHCMEA, NPOMENCYIMKO8 MOHOMOHHOCHU.

OoOpaTHasi NPONOPIHOHAJILHOCTH

_k
Txy, ok _k
CaoiicTBa pyHKIUN y=7 x. ['umep6omna.
y=s(x)
I'paguxu pynxyui. Ilpeoopasosanue epaghuxa pynkyuu 0J1s1. NOCMPOEeHUsl

yv=af (kx+b)+c
epaghuxos ghynxkyuil 6uoa

y=a+

x+b y=~/x y=Ux Ix v =|x|
I'pagdhuxu pynxyuii , , YENX .
IHocnenoBaTeIbHOCTH M MPOrPeCCHH
YucnoBasg  mocienoBaTeabHOCTh.  [IpUMepbl  YMCIOBBIX  MOCJIEIOBATEIBLHOCTEM.
beckoneunsie mocnenoBaTenbHOCTH. ApudMeTHYecKass TPOrpeccuss U €€  CBOMWCTBA.
l'eomerpuueckass mporpeccusi. Popmyna obdbwe2o uneHa U CYMMblL N NEPBbIX UJNEHO8
apugmemuyeckoll u ceomempuyeckori npoepeccuti. Cxoosauancsa 2eomempuieckas NPocpeccus.

Pemmenne TeKCTOBBIX 32124

3agaum Ha Bce apudMeTHYECKHE AeliCTBUS

Pemenne TexcToBBIX 3a1au apupMeTHueckum criocodom. Mcmonb3oBanue Tabuull, cXeM,
4EepTEXKEN, IPYTrUX CPENCTB NPEACTABICHUS JAHHBIX [IPH PEIICHUH 331auu.

3agaum Ha ABUIKeHMe, PAa0OTy M MOKYNIKH

AHanu3 BO3MOXHBIX CUTyallil B3aMMHOTO PACIIONIOKEHUSI OOBEKTOB MPU MX JBMKEHHUHU,
COOTHOUIEHHSI 0ObEMOB BBIMIOJIHAEMBIX Pa0OT ITPU COBMECTHOMU padoTe.

3agaum Ha YacTH, 10JIM, HIPOLEHTHI
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Pemenwne 3aau Ha HaXOXKIEHUE YACTH YMCIIA U YKCTA MO ero 4acTu. PemieHue 3aay Ha
MIPOIIEHTHI U JToyd. [IpruMeHeHne poTopITHiA PU PEIICHUH 3a1aY.

Jlornueckue 3agaum

Pemrenne normueckux 3anad. Peuienue noeuueckux 3a0ay ¢ nomowwo epagos, mabauy.

OcHOBHBIE METOAbI PellleHHsI TEKCTOBBIX 3a/1a4: apuPpMETHUECKH, anreOpandecKuid,
nepebop BapuaHTOB. [lepsuunvie npeocmasienuss o0 Opyeux Memooax peuweHus 3a0ay
(ceomempuyeckue u epaguieckue memoowl).

CraTUCTHKA U TEOpUSI BEPOSITHOCTEN

Crarucruka

TabmuuHoe u rpaduueckoe TMpeNCTaBICHHE MAaHHBIX, CTOJOYAThle H KPYrOBHIE
TUarpaMMbl, TpapuKd, MPUMEHEHHE IuarpaMM H TpaduKoB /JIs ONHUCAHHS 3aBUCUMOCTEH
peaNbHBIX BENWYMH, W3BJICUeHHEe WHPOpManMU U3 TabdWI, [auarpaMM W TpadUKoB.
OnucarenbHble CTATUCTUYECKHE TOKA3aTeIM YMCIOBBIX HAaOOpOB: cpeiHee apupMeTHyecKoe,
Meduana, HauboIbIllee W HaMMEHbIee 3HaueHUs. Mepbl pacceuBaHUs: pa3Max, oucnepcus u
cmanoapmuoe OmKJIOHeHue.

CnyuvaitHast M3MEHYUMBOCTh. M3MeHUMBOCTH TpU H3MEpeHUsX. Pewarowue npasuia.
3axkonomepHocmu 8 USMEHYUBLIX BEIUYUHAX.

CuayuaiiHble coObITHS

CrnyyaliHble ONBITHI (SKCIIEPUMEHTHI), JJIEMEHTapHbIE CIIy4aiHbIE COOBITHS (HMCXO[bI).
BepositHocTi  sneMeHTapHbIX  cOOBITUH. COOBITHS B CIYYalHBIX JKCIIEPUMEHTaX M
OJIarONPUSATCTBYIOIIUE AJIEMEHTApHBIE COOBITHA. BeposaTHOCTH ciydailHBIX COOBITHN. OTBITHI C
PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITHSAMH. Kitaccudeckne BepOSTHOCTHBIE OIBITHI C
WCIIOJIb30BAaHUEM MOHET, KYOUKOB. [Ipedcmasnenue cobvimuil ¢ nomowwto ouazpamm Jiiepa.
IIpomueononodcuvie codbvimus, obveouneHue u nepeceyenue cobvimut. Ilpasuno croscenus
sepossmuocmeit. Cayuaunvii 6vioop. I[Ilpeocmasnenue sKcnepumenma 6 6ude Oepesa.
Hezasucumvie  cobvimus. Vmnoorcenue  @eposmmnocmeti  He3a8UCUMBIX  COOBIMUIL.
Ilocneoosamenvhuvle Hezasucumvie ucnvimanus. [lpencraBieHne O HE3aBUCHUMBIX COOBITHSAX B
AKU3HH.

dnemenmovt KOMOUHAMOPUKU

Ilpasuno ymmoodrcenusn, nepecmanoeku, @akmopuan uyucia. Couemanus U HuUcio
couemanui. @opmyna uwucia cowemanuii. Tpeyeonvnux Ilackana. Onvimsi ¢ OOALUUM YUCIOM
PABHOBO3MONCHLIX  DNEMEHMAPHLIX coObimull. Buluucienue eeposmuocmeti 6 onvimax ¢
npumeHenuem  Komounamopuvlx  Gopmyn. Hcnvimanus bBepuyninu.  VYenex u  Heyoaua.
Beposmuocmu cobvimuii 6 cepuu ucnvimanuti bepnyanu.

Cnyuaiinvle genuuunsl

3uakomecmeo co  CAVUQUHLIMU  BEIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKPEMHbIX
cayuatinblx eenuduH. Pacnpeodenenue eeposmnocmeii. Mamemamuueckoe odrcuoanue. Ceoticmea
Mmamemamuieckoeo oxcuoarnus. Ilonamue o 3akone 6onvuiux yucen. Usmepenue eposmuocmetl.
Ilpumenenue 3axkona OOMLWUX UYUCEN 6 COYUONO2UU, CMPAXOBAHUU, 8 30PABOOXPAHEHUU,
obecneyenuu 6€30NACHOCMU HACENEHUSL 8 UPE3BbIYALIHBIX CUMYAYUSX.

Hctopus matemaTuku

Bosnuknosenue mamemamuxu xax Hayku, smanvl ee pazeumus. OcHoGuble paszoenvi
Mamemamuku. Bvloarowuecs mamemamuku u ux 6k1ao 6 pazgumiue HayKu.

beckoneunocms muoocecmea npocmuix wucen. Qucna u onunvl ompeskos. Payuonanvhvie
yucna. [lompebrnocmo 6 uppayuonanvueix yuciax. Llxona [lugazopa
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3apoocoenue ancebpvl 6 Hedpax apugpmemuxu. An-Xopesmu. Pooicoenue OykeeHHOlU
cumeonuxu. I1. @epma, @. Buem, P. /lekapm. Hcmopus eonpoca o Haxoxcoenuu ¢opmyn KopHetl
aneebpauveckux ypagueHull cmenerel, oonvuiux yemoipex. H. Tapmanvs, [oc. Kapoano, H X.
Abensw, . Ianya.

Tlossnenue memooa KoopouHam, nO3BOANUIE20 NEPEBOOUMb 2eoMempuiecKue 00beKmbl
Ha sA3vIK aneeopwl. Ilossnenue epagurxos pyukyuii. P. [Jexapm, I1. @epma. [Ipumepol pasnuunvlx
cucmem KOOpOUHam.

3aoaua Jleonapoo Iluzanckoeo (Dubonauuu) o kpoauxax, yucia Puobonauuu. 3aoaua o
waxmamuou oocke. CXooumocms ceomempuieckol npocpeccuu.

Hcmoku meopuu  eeposmuocmeti; cmpaxogeoe oeno, azapmmusie uepvl. I1. Pepma,
b.Ilackanw, A. bepuynnu, A.H.Konmozopos.

Ponv poccutickux yuenvix 6 paszsumuu mamemamuxu: JI. Diinep. H.U. Jlobauesckuil,
11JI. Yebviues, C. Kosanesckas, A.H. Konmozcopos.

7 Riaace
OcHoBHBIE BUbI YU4eOHOI 1esiITeTbHOCTH

Coaep:xanue yueOHOro npeamera

PaBencrBa. Pacnosnasams ~ 4MCIOBBIE  BBIDAKEHHMS U
UucnoBoe  paBeHCTBO.  CBoMcTBa | BBIp@KEHUS €  IEPEMEHHBIMM,  JIMHEHHbIE
YUCIOBBIX paBeHCTB. PaBeHCTBO ¢ | ypaBHeHus. IIpuBOaUTH IpuMeEphl BbIpAaXKEHUH ¢
IIEPEMEHHOM. [IEPEMEHHBIMU, JIMHEHHBIX YPaBHEHUM.
YpaBHeHus. CocTaBisATh BBIPAKEHHE C IEPEMEHHBIMU IIO
[lonsatne  ypaBHEHMS W  KOpHS | YCJIOBHIO 3ajaud. BBIMONHATH mMpeoOpazoBaHUS
YpaBHEHMUS. IIpedocmasnenue 0 | BBIpDOKEHHUH: NMPHUBOAUTH MOJOOHBIE CllaraeMble,
PAasHOCUNbHOCIU VpagHeHul. | pacKpeiBaTh  CKOOKM. Haxomute  3HaueHue
Obnacms  onpeodenenusi ypaeHenus | BBIDAKEHHS C TEPEMEHHBIMU MPH 3aJaHHBIX
(obnacms  donycmumvlx — 3HaueHuu | 3HAYCHUSAX TepeMeHHbIX. KiaccudumupoBars
nepemeHHo). anreOpanyeckue BolpakeHHs. ONUCHIBATH LieJble
JInHeiiHOe ypaBHeHHeE M €r0 KOPHH. | BBIPAXKEHUS.

Pemienne  nUHEWHBIX — ypaBHEHUU. | Popmynruposamo ONpeAeICHue  JIMHEHWHOTO
Jluneiinoe ypaguenue ¢ napamempom. | ypaBHeHus. Pematb JMHEWHOE YypaBHEHHE B

JUHEUHO20
JUHEUHbIX

Konuuecmseo  kopueti
ypasHenus.  Pewenue
VpasHeHull ¢ napamempom.
Pelienue TekCTOBBIX 32124

Exnnnnel H3MepeHMii: JUIMHEL,
iomaaM, o0beMa, Macchl, BPEMEHH,
CKOPOCTH.  3aBUCHUMOCTH  MEXKIY
CAMHUIIAMU  HU3MEPEHHUS  KaxJoM
BEJIMYMHBI.  3aBHCHMOCTH  MEXKIY
BEJINYHUHAMU: CKOpOCTb, BpeMs,
paccTosiHue; MIPOM3BOAUTEILHOCTb,

BpeMs, paboTa; IIeHa, KOJIMYECTBO,
CTOMMOCTb.
3agaun Ha Bce apudpmeTHUecKHe

aefcTBHusA

Pemenue TEKCTOBBIX 3aja4
apu(pMETHICCKIM crocobom.
Hcnons3oBanue Ta0IIHNII, CXeM,
YepTeKeH, JPYTHUX CPEJICTB

MIPE/ICTABJICHUS] TAHHBIX TIPU PELICHUHU
3a/1a4M.

obmeM Buze. MHTEepnpeTupoBaTh ypaBHEHHE Kak
MaTEeMaTHYECKyI0 MOZEIb PEANbHOM CHUTYyaluu.
OnuceiBaTh CXeMy pELICHMs] TEKCTOBOM 3ajauM,
IIPUMEHSATH €€ Ul pelIeHus 3a1a4
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3agaum Ha JBWIKeHHMe, padoTy H
NOKYNKH

Ananuz BO3MOKHBIX CUTyaluu
B3aMIMHOTO PAacMOJIOXKEHUs OOBEKTOB
npu "X OBUXCHUH, COOTHOIICHUA
00BEMOB  BBITIOJIHIEMBIX PabOT TIpHU
COBMECTHOI pabore.

3agaum Ha YacTH, 101U, HIPOLEHTHI
Pemenue 3a1a4 Ha HAXOXKACHUE YaCTH
yycia M 4YHcia IO €ero YacTu.
Pemenne 3aaa4 Ha NPOUCHTBI U JOJIH.

[Ipumenenue MPONOPIIHiA npu
peuenun 3anay.
OcHoBHBbIE MeTobl peleHust

TEKCTOBBIX 3a/1a4: apu(PMEeTUIECKUH,
anredpandecKkui, mepedop BapUaHTOB.
Ilepsuunvie npedcmasgnenus o opyeux

Memooax peutenus 3a0au

(ceomempuyeckue u  epaguueckue

Memoovl).

ToxnecTBeHHbIe Mpeodpa3oBaHusi. | Popmyauposams

YucJioBble " OyYKBEHHbIE | onpeoeneHus: TOX]IECTBEHHO PaBHBIX
BbIpa)KeHMsI. BBIPKCHHH, TOXKICCTBA, CTEIICHH C HATYypPaIbHBIM
Bripakenue ¢ nepeMeHHOW. 3HaYCHUE | MOKa3arelieM, OIHOWICHA, CTaHJAapTHOTO BHUA
BBIpAKCHUSI. [MoacranoBka | omHOWICHA, KOAPQUIUEHTA OTHOWICHA, CTEICHU

BBIPQKEHHI BMECTO MEPEMEHHbIX.
Leabie BbIpakeHUst

CreneHb ¢ HaTypaJIbHBIM MOKa3aTeieM
u ee cBoictBa. IIpeoOpasoBanus
BBIPXKEHUM, COAEPKAIUX CTENEHU C
HaTypaJlbHBIM OKA3aTEIIEM.
OpHouneH, MHorowieH. [[eWcTBusS cC
OJTHOWICHAMHU W  MHOTOWICHaMU
(ciiokeHHe, BHIYUTAHUE, YMHOXKCHHE ).

DopMyJIbI COKpAILIEHHOT'O
YMHOXEHHS: Pa3HOCTh  KBaJpaToOB,
KBagpaT CyYMMBlI U  Pa3HOCTH.
Paznoxxenne MHOTO4JIeHa Ha
MHOKUTEJIN:  BBIHECEHHE  OOIIEro

MHOKUTEII 32 CKOOKH, epynnuposka,
npumenenue Gopmyn COKpaueHHo20
ymHodcenus. Keaopamuwiti mpexunen,
pasnodcerue K8aopammo2o
mpexuieHa Ha MHONCUMEIU.

OZIHOYJICHA, MHOTOWIEHA, CTETICHH MHOTOYICHA;
ceolicmea: CTETIeHU c HaTypaJIbHbIM
HIOKa3aTeseM, 3HaKa CTETIeHH;

npaeuna: MOKa3aTelIbCTBA TOXKICCTB, YMHOKCHHS
OJHOWICHa  HAa  MHOTOWIEH,  yMHOXXEHHS
MHOTOUICHOB.

Jloxasvieams CBOWCTBA CTENEHU C HATYPAIbHBIM
1oKaszareleM.  3amuchbiBaTh W JIOKa3bIBaTh
(GOpMyJIBI: TIPOM3BEACHUS CYMMBI M Pa3sHOCTH
JIBYX BBIP@KEHHH, pPa3HOCTH KBaJpaToB JBYX
BBIDAKCHUH, KBaJgpaTa CyMMBI M KBaJpaTa
pa3HOCTU JIByX BBIPAKEHHUI, CyMMBI KyOOB H
Pa3HOCTH KyOOB JIByX BBIPaKCHUI.

Buiyucaiame 3HaUCHHE BBIpAKEHU I
C IepeMEeHHBIMU. [IpUMEHSTH CBOWCTBA CTENCHH
JUISE TIpeoOpa3oBaHusl BBIPAKCHUN. BBIMONIHATH
YMHOKEHHE  OJHOWICHOB ¥  BO3BEJCHHUE
OJJHOWICHA B CTENeHb. |IpUBOIUTH OJHOWIEH K
CTaHAAPTHOMY BUJY. 3alHCHIBaTh MHOTOWICH B
CTaHJApPTHOM  BHUJE,  ONPEACTATh  CTEHCHb
MHOTOWIeHa. [IpeoOpa3oBbIBaTh NPOU3BEACHHE
OJJHOWICHA M MHOTOWICHA; CYMMBI, Pa3HOCTH,
IPOU3BEACHUS JBYX MHOTOWICHOB B MHOTOWICH.
BeIMONHATE ~ pa3nokeHWe  MHOTOWIEHa  Ha
MHOXUTEIH  CIIOCOOOM  BBIHECEHHS  OOIIEro
MHOKHTEJNS 32 CKOOKH, CIIOCOOOM T'PYMIIUPOBKH,
no QopmynaM COKpaliéHHOrO YMHOXKCHHS U C
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IPUMEHEHUEM HECKOJIbKUX CIIO0CO0O0B.
Hcnonp3oBaTh yKa3zaHHbIE MpeoOpa3oBaHUs B
npoliecce penieHus] ypaBHEHUMU, 10Ka3aTelbCTBA
YTBEPXACHUM, PEIICHHUS] TEKCTOBBIX 3a7a4

DOyHKUUH

IMonsiTe pyHKUMHU

JlexapToBbI KOOPIMHATHI Ha
IIJIOCKOCTH. ®opMupoBaHue
IIPEJICTAaBICHU O METalpeIMETHOM
MOHITHUU  «KOOpAMHATBHD». CrocoObl
3aMaHusl  (PYHKIUNA: aHATUTUICCKUH,

rpaduveckuii, TabnuuHbId. [paduk
byHKIUH. [Tpumepsr  ¢dyHKUMH,
MOJTy9aeMbIX B nporiecce
WCCIICIOBAaHUS PA3IMYHBIX PEabHBIX
NpOIECCOB W pEHICHHs  3alad.
3nauenne  QyHKIMH B TOUKe.
CaoiicTBa byHKIIMIA: 00JacTh

ONPEICIICHHS, MHOXKECTBO 3HAYCHHIA.
JluHeiiHass pyHKIIUA

CpoiictBa u rpaduKk JMHEHHOM
¢dbyaknuud.  YmioBod K03 UIIMEHT
npsimoid.  Pacmonokenue — rpaduka

JUHEHHON (YHKIIMA B 3aBUCHUMOCTH
OT €€ YIJIOBOro Kod(pduuueHTa u
cBoOomHoro wieHa. Haxoorcoenue
KO(hpuyuenmos nuHeluHou @QyHKyuu
no 3a0aHHbLIM VCI0BUAM:
npoxoodicoenue NpsAMol  uepez 08e
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU,
npoxodicoenue npsamoll yepe3 OaAHHYIO
MOYKYy U  NAPALIeNbHOU  OAHHOU
npAMOII.

Ilpusooums TpUMEpPHl  3aBHCUMOCTEH  MEXITY
BeIMYMHAMu. Paznuyarh cpeau 3aBUCHMOCTEH
(YHKIIMOHAIbHBIE 3aBUCUMOCTH.

Onucvleamo NOHAMUSL: 3aBUCUMOI u
HE3aBHCHUMOU MEPEMEHHBIX, (PYHKIIMHU, apryMEeHTa
byHKIINY; crocoObl  3aaHus (GyHKITUN.
dopmynpoBaTh oTIpeIeIICHUSI: obnactu
omnpezneneHuss  (QyHKIUHM, OONACTH 3HAYCHHI
¢ynkiuy,  rpadpuka  QYHKOUM, — JTHHEHHOU

(GyHKIMHM, TPIMON TPONOPIIMOHATBHOCTH.
Buiyuciams 3Hadenue (QyHKIMU 1O 33JaHHOMY
3HaueHuio aprymeHTa. CoCTaBIATh TaOIHIIBI
3HaueHni Qpynkimuu. Ctpouth rpaduk (yHKIUH,
3amaHHod TabmuuyHo. Ilo rpaduky ¢yHKIUH,
SBIISIOMICHCS MOJIETIBI0  PEajbHOTO Ipolecca,
OIIPEACIATh XapaKTEPUCTHKH 3TOrO Ipolecca.
Crpoutb rpaduk JTUHEHHOW (QYHKUUU U TPSAMOU
IpOMOPIHMOHATBHOCTH.  OmNHCBIBaTh  CBOMCTBA
3TUX (pyHKIMH

CucremMbl ypaBHeHH M
VYpaBHEHHE C ABYMsS IIEpPEMEHHBIMU.

JluneitHoe  ypaBHEHHE C  JIByMSA
[IEPEMEHHBIMU. IIpamas Kak
epaguueckas uHmepnpemayusl
JUHEUH020  YPABHEHUs ¢  08YMs
nepemeHHbIMU.

[TonsaTtue CHCTEMBI YpaBHEHUM.

Pemenune cucreMbl ypaBHEHHMI.
Meroapl pemieHHus] CUCTEM JIMHEMHBIX
YpaBHEHUH C JBYyMs IE€PEMEHHBIMU:
epaguueckui Memoo, Memoo
C10#CeHUsL, METO]] TIOAICTAaHOBKH.
Cucmembl  TUHEUHLIX YPABHEHUL C
napamempom.

Ilpusooums npumepvl: ypaBHEHHUS C OABYMS
[IEPEMEHHBIMY; JIMHEHHOTO YPaBHEHHSI C ABYMs
NEPEMEHHBIMU;  CUCTEMBbI  JIBYX  JIMHEWHBIX
YPAaBHEHUN C IBYMS IIEPEMEHHBIMHU; pPEAIbHBIX
IIPOLIECCOB, JUIsl KOTOPBIX YpPaBHEHHE C JBYMS
NIEPEMEHHBIMHU WJIM CUCTEMAa YPaBHEHUU C JABYMs
IIEPEMEHHBIMU  SBJIAIOTCS ~ MAaTeMaTU4ECKUMU
MojesnaMu. OnpenensaTh, ABISETCS JIM Iapa Yuce
pElIEHHEM  JTaHHOTO  YpPaBHEHUA C  JBYyMsA
[IEPEMEHHBIMHU.

Dopmynuposams onpeoeneHus: peLeHus
YpaBHEHUS C JBYMsI NIEPEMEHHBIMH; YTO 3HAYUT
pELIUTh YpaBHEHHE C JBYMsS II€PEMEHHBIMU;
rpadpuKa ypaBHEHHUS C JABYMsS MEpEMEHHBIMH;
JUHEHHOTO YpaBHEHUS C JBYMs NEPEMEHHBIMU;

pelieHuss  CUCTeMbl  ypaBHEHHH ¢  JByMs
NEPEMEHHBIMH; CB0licm8a ypPaBHEHUU C JIBYMS
NepeMEHHBIMHU.

Onucvleamv.  CBOWCTBA Tpaduka JTHHEHHOTO
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ypaBHEHHS B  3aBHCHUMOCTH OT 3HAUCHHH
KO3 GUITMEHTOB, TpapUUYeCKU METOJ PEIICHUS
CUCTEeMBl  JBYX  YpaBHEHHM C  OByMS
NEPEMEHHBIMH, METOJ] TOACTAaHOBKA U METOJ
CIOKEHUsS Uil  pPElICHHWs  CHCTeMBI  JBYX
JIMHEWHBIX YPaBHEHUH C JBYMS IIEPEMEHHBIMHU.
Cmpoums Tpa@uK JMHEWHOTO YPAaBHEHHUS C ABYMS
NepeMeHHbIMH. PemaTh CUCTEMBI IBYX JTUHEHHBIX
YpaBHEHUH C IBYMsI IEPEMEHHBIMHU.

Pewams TexkcToBble 3a7auM, B KOTOPBIX CHCTEMa
JIBYX  JIMHEWHBIX  ypPaBHEHHH C  JByMs
NepEeMEHHBIMU SBIIIETCS MaTeMaTU4eCKON
MO/IEITBIO peanrbHOTO npoiiecca, "
MHTEPIIPETUPOBATH PE3YNIbTAT PEIICHHUS CUCTEMbI
HcTopust MaTeMaTUKH AHanu3upoBaTh TEKCT W OTOUPATH IOJIC3HYIO
Bosnuknosenue mamemamuxku xkax | uHbopMmaiuio. CucteMaTu3upoBaTh OTOOPAHHBIM
HayKu,  omanel  ee  pazéumus. | MaTepua.

Ocnosuvie paszoenvt mamemamuxu. | IlpenctaBnsate uHPOpMaNMIO B HMHTEPECHOU
Buvioarowueca mamemamuxu u ux | Qopme.

8KIIAO 8 pa3sumue HayKu.
3apoocoenue  anreebpvl 6  Hedpax
apughmemuxu. Anv-Xopesmu.
Pooicoenue Oykeennoti cumsonuxu. I1.
®Depma, @. Buem, P. [lexapo.
llosgnenue  memooa  Koopounam,
N0360/1410Ue20 nepesoounv
2eomempuyeckue 00beKmvl HA A3bIK
aneceopvl.  Ilossnenue  epaghuxos
Qyurkyuti. P. Jlexapo, II. Depma.
Ipumeput DPA3IUYHBIX cucmem
KOOpOUHam.

8 kinace
Conep:xanue yueOHOro nmpeamMera

OcHoBHbIE BUIbI Y4e0HOM 1eATeJTbHOCTH
JIpoGHO-panuoOHAJIbHBIE BHIPAKEHHS.
CrenieHb ¢ 1esnbIM MokaszareneM. [IpeoOpa3oBanue ApOOHO-TMHEHHBIX BBIPAKCHHUN: CIIOXKEHUE,
YMHOXXEHHE, JAeleHue. Anreebpauyeckas opodw. /Jonycmumvle 3Ha4eHUsI NEPEMEHHBIX 8 OPOOHO-
payuonanvhvlx  evipadicenusx.  Cokpawenue — ancebpauyeckux — opodeii.  Ilpusedenue
aneebpauueckux Opobetl Kk obwemy s3Hamenamemo. [leiicmsus ¢ anreedpaudeckumu OpooOIMu.
CNI0dICEHUe, BbIYUMAHUE, YMHOJICEHUE, OelleHle, B036e0eHIUe 8 CINENeHb.
IIpeobpazosanue vipasicenull, COOEPHCAUUX 3HAK MOOYJIA.

JlpoGHO-panuoHaIbHbIE YPABHEHUSI

Pemenue mnpocredmux ApoOHO-TUHEHHBIX YpaBHEHHH. Peuwenue OpoOHO-pAYUOHATbHBIX
VpagHeHUll.

Memoowl pewenusi ypasHeHuil: Memoobl PAGHOCUTbHLIX NPeoOPA308aHULl, Memoo 3adMeHbl
nepemeHHoU, epaguueckuti memoo. Mcnonvsosanue ceolicms GyHKyull npu peuleHuu ypasHeHull.

OOpaTHasi NPONOPUHMOHAIBHOCTD
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Y= X . .F_C
CaoiicTBa pyHKITMH y= x. 'unepbomna.
Pacnosnasame 1enwie paryioHa bHBIC BBIPAKEHUS, JPOOHBIC pAlMOHAIBHBIC BBIPAKCHUS,
MPUBOJUTDH MPUMEPHI TAKMX BBIPAKCHHM.
Dopmynuposams.:
onpeoenieHus: PaAllMOHATBHOTO BBIPAXKEHUS, JOMMYCTUMbIX 3HAUCHUI MepeMEHHON, TOXKIECTBEHHO
PaBHBIX BBIPAKCHUN, TOXKIECTBA, PABHOCWIBHBIX YypaBHEHWH, paIlMOHAJIBLHOTO YypaBHEHUS,
CTENIEHH C HYJEBBIM T[IOKa3aTeleM, CTENeHH C IeNbIM OTPUIIATEIbHBIM TIOKa3aTeseM,
CTaH/IAPTHOTO BUJIA YUCIIa, OOPATHOU MPOIIOPIIUOHAIBHOCTH;
ceoticmea: OCHOBHOE CBOWCTBO pallMOHAIILHOM IpOOH, CBOICTBA CTENEHU C LIEIbIM MOoKa3aTeleM,

k
y==
n

ypaBHEHUH, QYHKIINU ;
npasuia: CIOXKEHUsI, BHIYUTAHUS, YMHOKEHHUS, JIENIeHUs ApoOei, BO3BeAeHUs ApOOU B CTETICHb;
yCIJIOBUE PAaBEHCTBA ApOOU HYIIO.
/loka3vleams CBOMCTBA CTENIEHU C LIEJIBIM [IOKA3aTEeJIEeM.
Onucvieamsb rpaduuecKkuii METO/| pelIeHNs YpaBHEHUN ¢ OJJHON NEPEMEHHOI.
Ilpumensimy OCHOBHOE CBOICTBO pallMOHAJIBHON OpoOM JUIsl COKpallleHUs U ImpeoOpa3oBaHUs
npobeit. [IpuBoguts npoOu K HOBOMY (0OmmieMy) 3HameHaTeno. Haxoguth cymmy, pa3HOCTD,
NPOM3BEIEHUE U YaCTHOE Apo0ei. BBIMOMHATH TOXK/1€CTBEHHbIE TPEOOPA30BAHNUS PALIMOHAIBHBIX
BBIPAKECHU.
Pewams ypaBHEeHUs ¢ IEPEeMEHHON B 3HaMEHaTeNe Ipo0u.
IIlpumensame cBOMCTBA CTENEHU C LIEIBIM ITOKa3aTeIeM /1Sl IpeoOpa30BaHUsl BhIPAXKEHUH.
3anucvieamp yucna B CTaHAAPTHOM BUJIE.

k

y=—

n
Buvinoansams moctpoeHue u ureHue rpadpuka GyHKImun
KBaaparuunas pynkumus.
CgoiictBa 1 rpaduk KBagpatnuHoi GyHKMU (apadona). Ilocmpoenue epaguxa keaopamuurot
¢yukyuu no moukam. HaxoxneHwe Hynedl KBaapaTHUHOW (DYHKIUH, MHOJMCECMEd 3HAYeHUL,
NPOMEINCYMKOB 3HAKONOCMOSHCMEA, NPOMEICYMKO8 MOHOMOHHOCTIU.
KBagpaTHbie kopHH.
ApudmMernueckuii  KBaJpaTHBIM  KOpeHb. I[IpeoOpa3zoBaHue  BBIPOKECHUM,  COACPIKAIINX
KBaJIpaTHbIE KOPHU: YMHOXEHHE, JE€JIEHUE, BBIHECEHHME MHOXHUTENSI H3-T0JI 3HaKa KOpHS,
BHeceHue MHONHCUMeNsi N0O 3HAK KOPHSL.
MHoxecTBa U OTHOLLIEHUS] MeXK/Iy HUMH.
MHOXECTBO, Xapakmepucmuueckoe C8OUCMB0 MHONCECmEda, >IEMEHT MHOXKECTBA, nycmoe,
KoHeuHoe, beckoneunoe Muoxcecmeo. IlomMHOxecTBO. OTHOLIEHHE MPUHAIIC)KHOCTH,
BKJIIOUEHHMSI, PABEHCTBA. DJIEMEHThl MHOXKECTBA, CIIOCOOBI 3aJJaHUSI MHOXKECTB, PACNO3HABAHUE
NOOMHONCECE U INEMEHINOB8 NOOMHONCECME C UCNOIb308AHUEM KPY208 Jiliepa.
Onepaunu HAJA MHOKECTBAMU
[lepeceuenne u OOBETUHEHHWE MHOXECTB. PasHocmb MHOMCeCm8, OONOJIHEeHUe MHONCECEA.
Hnmepnpemayus onepayuii HA0 MHONCECMBAMU C NOMOWDBIO KPY208 Diliepa.
PanunonajbHbIE YHCIa
MHOXeCTBO panvoHaldbHbIX uHced. CpaBHEHHE palMOHaNbHBIX uHcend. JledcTBus ¢
panMoHAIBLHBIMU YUCTIaMU. [Ipedcmasgnenue payuoHaibHO20 YUcia 0ecimuiHol 0poobio.
HppaunoHajbHbIe YUCIa
[Tonsitne wWppanMoOHANBLHOrO 4ucia. Pacro3HaBaHWe WppANMOHAIBHBIX YHcenl. [Ipumepsl

V2

JI0Ka3aTeabCTB B anredpe. MppanuoHanbHOCTh 4YHCIIa [IpuMeHeHne B TEeOMETPHH.

CpaeHeHue UppayuoOHaJIbHblX Yuceil. Mnoorcecmeo Oelicmeumenvibix yucel.
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I'padpuxku pynxumii

y=vx
OyHknusA , €€ cBOMCTBa U rpaduk
Onucviéamy: TIOHATHE MHOXKECTBA, JJIEMEHTAa MHOXKECTBA, CIOCOOBI 3aJaHUSl MHOXKECTB;
MHO>KECTBO HATypajbHBIX YUCEJ, MHOXXECTBO LICJIBIX YUCEI, MHOXKECTBO PALIMOHAIBHBIX YUCET,
MHO>XECTBO JECHCTBUTEIBHBIX YUCEI U CBSI3M MEXKIY STUMH YHUCIOBBIMHA MHO>KECTBaMH; CBA3b
MEXJTy OECKOHEUYHBIMU JECATHYHBIMU JpOOSMH U palMOHAJIBHBIMHU, HUPPALMOHAIHLHBIMU
YUCJIAMH.
Pacnosnasame panmonanbHble U UppalMOHANIbHBIC YUCIIa. [IpUuBOAUTE pUMEpBI pallMOHAIbHBIX
YHUCeNl U UPPALMOHAIBHBIX YHCEIL.
3anucwisams ¢ moMoIIbI0 (GopMyI1 CBOMCTBA IEHCTBUI C IEHICTBUTEIbHBIMU YUCIIAMHU.
Dopmynuposamo.:
onpedeneHus: KBaJpaTHOrO KOPHS M3 4HCia, apUPMETHYECKOro KBaJpPaTHOrO KOpPHS M3 4HCla,
PaBHBIX MHOXECTB, [TOIMHOKECTBA, IEPECEUEHUSI MHOKECTB, 00bEAMHEHNUS MHOKECTB;

y=vx

ceoticmea: GYHKIMK y = x°, apu()METHYECKOrO KBAJIPATHOTO KOPHS, (PyHKIUN
/lokazwvieams cBOWCTBA apu(PMETHUECKOTO KBAaJPAaTHOTO KOPHSI.

y=+x
Cmpoums rpaduxu GyHKIMA Y = X° U )
[IpuMeHATh MOHATHE apU(PMETUUYECKOTO KBAaIPAaTHOIO KOPHSA [UIs BBIYMCICHUS 3HAYEHUM
BBIPAKCHUM.
Ynpowamo Beipaxkenus. Pemare ypaBHeHus. CpaBHMBAaTh 3HA4YEHUS BBIPAXCHWN. BBINOIHATH
npeoOpa3oBaHue BBIPAKEHUH C MPUMEHEHUEM BBIHECEHHS MHOMKUTENS H3-TI0JI 3HAaKa KOpHS,
BHECEHHE MHOMKHUTEJS TMOJA 3HAK KOpHSA. BBIMOMHATH O0CBOOOXKAEHHE OT MPPALMOHAIBHOCTH B
3HaMeHarele ApoOH, aHAIN3 COOTHOIIEHUH MEX Ty YHCIOBEIMA MHOXXECTBAMH U X DIIEMEHTAMHU
KBagpaTHoe ypaBHeHHe U €ro KOPHH
KBagparneie ypaBHeHus. HemnosHble KBaaparHble ypaBHEHMs. JIMCKpUMHHAHT KBaJIpaTHOIO
ypaBHeHus. DopMyrna KOpHEH KBaapaTHOTo ypaBHeHUs. Teopema Buema. Teopema, obpamnas
meopeme Buema. Pemenue kBapaTHbIX YpaBHEHU: UCII0JIb30BaHUE (POPMYJIbI U1 HAXOKICHUS
KOpPHEH, epaghuueckuii memoo peuwienus, pasiodceHue Ha MHOMICUmenu, noobop KopHeu ¢
ucnonvzosanuem meopemvl Buema. Konuuecmeo «kopmeil keadpammnoz2o ypasHeHus 6
3asucumocmu om e20 Ouckpumunanma. bukeadpammuvie ypaenenus. Ypasnenus, ceooumvie K
JUHEHbIM U Keaopamuvim. Keaopammuvie ypasnenus ¢ napamempom.

Pacnosnasame v npuBOANTH NMPUMEPHI KBaJIpaTHBIX YPaBHEHWHM pPa3IMYHBIX BHUIOB (TIOJHBIX,
HETIOJIHBIX, TPUBEAEHHBIX ), KBAJJPATHBIX TPEXWICHOB.

Onucviéamsb B 001IEM BUJIE PELICHUE HETIOJIHBIX KBAPATHBIX YPABHEHHH.

Dopmynuposamsy:

onpedenenus: ypaBHEHUs NEPBOM CTENEHHU, KBAJPAaTHOIO yPaBHEHMs; KBAaJApPAaTHOIO TPEXUICHA,
JMCKPUMHHAHTA KBaPaTHOIO YPABHEHUS

Y KBAQJIPAaTHOTO TPEXWICHA, KOPHS KBAJPATHOTO TPEXUIIeHa; OMKBAAPATHOTO YPAaBHEHHUS;
ceolicmea KBaZIpaTHOTO TPEXUIICHa;

meopemy Bueta u 00paTHyIO €l TeOpeMy.

3anucvieams ¥ n0Ka3biBaTh (OpPMYNy KOpHEH KBaJgpaTHOro ypaBHeHus. lccinenoBarh
KOJIMYECTBO KOPHEH KBaJPAaTHOIO YpaBHEHUS B 3aBUCUMOCTH OT 3HAaKa €ro JUCKPUMHHAHTA.
Hoxkazvieams meopemul: Buera (psiMyto U 00paTHYI0), O Pa3I0KEHUU KBAJPaTHOTO TPEXUICHA
Ha MHOXMHTEJHU, O CBOMCTBE KBaJIpaTHOTO TPEXWIEHA C OTPULIATENbHBIM TUCKPUMUHAHTOM.
Onucvieams Ha IpUMeEpax METOJ 3aMEHBI IEPEMEHHOM [ PELICHNs] YPaBHEHU.

Haxooumuv KOpHU KBaJpaTHBIX YpPaBHEHMH pazauyHbIX BUAOB. IIpumensats teopemy Buera u
oOpaTHyto eil TeopeMmy. BBINONHATH pa3iokKeHHe KBaJIpaTHOIO TPEXWIEHa Ha MHOXUTEIH.
HaxonuTe KOpHM ypaBHEHM, KOTOpbIE CBOAATCA K KBaapaTHbIM. COCTaBIATH KBaJpaTHbIE
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YPAaBHEHUS W YpaBHEHUS, CBOJAIIMECS K KBaJgpPATHBIM, SBISIOLUIMECS MaTeMaTHUECKUMHU
MOJIEJISIMU pEaIbHBIX CUTYyalui

HcTopus maTreMaTuKu

Ponb poccutickux yuenvix 6 pazsumuu mamemamuxu. JI. Junep.

Beckoneunocmv  muoorcecmea npocmeix uucen. Yucna u  Onunvl. Payuonanvmwie uucia.
Ilompebrnocms 6 uppayuonanvusix yucnax. Llxona Hugazopa.

Hcmopus eonpoca o naxodxcoenuu popmyn Koprel anrzebpaudeckux ypasHeHull cmenetetl,
oonvuux uemwipex. H. Tapmanws, [owc. Kapoano, HX. Abenw, 3. Ianya..

Bxnao 6 pazsumue mamemamuxu @. Buema.

AHanu3upoBaTh TEKCT U OTOMpaTh MoJyie3Hylo nHpopmanuio. CucTeMaTH3upoBaTh OTOOPAHHBII
MaTepual.

[IpencraBasaTh nHOPMALIKIO B UHTEPECHOU opMe.

9 kiace
Conep:kanue y4e0HOIro npeamera
OcHoBHBIC BHABI Y4eOHOI 1esITeIbHOCTH
HepaBencrBa
UucnoBsle HepaBeHcTBa. (CBOMCTBa UMCIOBBIX HepaBeHCTB. IIpoBepka crnpasemmMBocTH
HEPABEHCTB IPH 33/1aHHBIX 3HAYEHUAX TIEPEMEHHBIX.
HepaBenctBo ¢ mnepemenHoil. CTporme M HecTporue HepaBeHcTBa. Obnacmb onpedenenus
HepaseHcmaa (001acms OONYCMUMbIX 3HAYeHUL NepeMeHHO).
Pemenue nMHEMHBIX HEPABEHCTB.
Pewenue yenvix u 0pooHO-payuoHaATbHBIX HEPABEHCINE MEMOOOM UHMEPBATLOS.
Cucrembl HepaBeHCTB
CucreMbl HEPaBEHCTB C OJHOW ITEPEMEHHON. Pelienre cucteM HEpaBeHCTB ¢ OJTHOM IEPEMEHHOU
(;muHelHBIX). M300paxceHne pemieHus CUCTEMbl HEpaBEHCTB Ha YHCIOBOM MpsMoil. 3amuch
pEIIeHUs CUCTEMbl HEPABEHCTB.
Pacnosnasames v npuBOIUTH NMPUMEPHl YHUCIOBBIX HEPABEHCTB, HEPABEHCTB C IEPEMEHHBIMH,
JIMHENHBIX HEPABEHCTB C OAHOW NTEPEMEHHOM, IBOMHBIX HEPABEHCTB.
Dopmynuposams:
onpedeneHusi; CpPaBHEHUS JBYX UHCEJN,  pPEIICHUs HEpaBeHCTBA C OJHOW IEepeMEeHHOM,
PaBHOCHIJIBHBIX HEPAaBEHCTB, PEIIEHHUs CUCTEMbl HEPABEHCTB C OJHOM INepeMeHHOH, obiacTu
OTIpe/IeTICHUS BBIPAXKEHUS;
C601icmea YUCTIOBBIX HEPABEHCTB, CJI0KEHHSI U YMHO)KEHUS YHCIIOBBIX HEPABEHCTB
/loxazvieams. CBOWCTBA YHCIOBBIX HEPABEHCTB, TEOPEMBI O CIIOKEHUH U YMHOKEHUN YHCIIOBBIX
HEPABEHCTB.
Pewams nuneliHble HEpaBEHCTBA. 3alMChIBaTh PEIICHUS HEPABEHCTB U UX CUCTEM B BHJE
YHUCIOBBIX MPOMEXKYTKOB, OOBEAMHEHHs, MEPEeCEeYeHUs] UMCIOBBIX IPOMEXYTKOB. Pemarsh
CUCTEMY HEpaBEHCTB C OJHON mepeMeHHOM. OleHuBaTh 3HaYeHHE BbIpaxkeHHs. M300paxkaTh Ha
KOOPJIMHATHOM NPsMOH 3aJaHHbIE HEPABEHCTBAMH YUCJIOBBIE IPOMEKYTKH
Keaaparnunas pynkuus
CpoiictBa (QyHKIUMI: 007acTh OIpeaeNeHus, MHOXECTBO 3HAYeHUH, HYIH, MPOMEKYTKU
3HAKOMOCTOSIHCTBA,  YeMHOCMb/HeyemHOCmb,  TIPOMEXKYTKH  BO3pacTaHUs U YOBbIBaHUS,
HauOombIlee W HauMeHbllee 3HadeHus. llpeacraBnenue 00 acummnrorax. HempepbIBHOCTH
¢byukuuu. Kycouno 3anannsie pynkiuu. McenenoBanue pyHKInU 1o ee rpaduky.
I'pagpuku pynxuyuii.
y=r1x)
IIpeobpazosanue epaguxa @ynkyuu 011 nocmpoenust 2pagpuxod @GyHKyull 6uoa
y=af (kx+b)+c
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y_a+x+b y=~/x y=x Ix y=|x|
I paghuxu pynxyuii , , YENX .

KBanpaTHble HepaBeHCTBA

Ksaopamnoe nepagencmeo u e2o pewienus. Peuienue Kk6a0pamHulx HEPABEeHCME: UCNONb308AHUE
ceolicmg U epaguka KeaopamuyHou GYHKYuu, Memoo UHMep8anos. 3anucv peuieHus
K8AOPAMHO20 HEPABEHCMEA.

Pemenne cucteM HepaBEeHCTB C ONHOW IMEpeMeHHOH (ksadpammwix). VI300paxeHue peuieHus
CUCTEMbI HEpPAaBEHCTB Ha YMCIIOBOI MPsAMOil. 3anuch pelieHus CUCTEMbl HEPaBEHCTB.
Onucvigamv MoHATHE (HYHKIMU KaK MPaBHUJIa, YCTAHABIMBAIOUIETO CBSA3b MEXKIY 3JI€MEHTaMHU
JIBYX MHO>KECTB.

Dopmynuposams:

onpedenenus: Hyasd QYHKIUW; TPOMEXKYTKOB 3HAKONMOCTOSHCTBA (PYHKIMH; (YHKIIWH,
Bo3pacTaromiel (yObIBarolleil) Ha MHOMKECTBE; KBaJApaTMUHOM (YHKIUHM; KBaJpaTHOTO
HEPaBEHCTBA;

ce0licmaa KBaIpaTUIHON (yHKIIHNH;

npasusia MocTpoeHus rpadukoB GyHKIMI C MTOMOIIBIO TTpeoOpa3oBaHuii BUAA f(x) — f(x)+a;

Jx) = flx + a); fix) — kf(x).

Cmpoums Tpaduku GyHKIIUN ¢ TTOMOIIBIO Mpeodpa3oBanuii BUAA f(x) — f(x)+ a;

Jx) = flx + a); f(x) = kf(x).

Cmpoums Tpaduk kBaaparuyHoi pynkiuu. [1o rpaduky KkBagpatuuHoi GyHKIIMHU ONMUCHIBATH €€
CBOMCTBA.

Onucviéams CXeMaTHYHOE PACIIONOKEHHE MapadoIibl OTHOCUTEIHHO OCH a0CIIUCC B 3aBUCUMOCTH
OT 3HaKa cTapimero kodpduiueHTa W TUCKPUMHUHAHTAa COOTBETCTBYIOIIETO KBaJIpaTHOTO
TpEXUIIEHA.

Pewams kBagpaTHbIE HEPABEHCTBA, UCTIONB3YS CXEMY PACIIOIIOKEHHS MapadoiIbl OTHOCUTENHEHO
ocu abcnucc.

Onucvieams Tpa@uUecKrii METOI PEIICHUS CHCTEMBI JIBYX YpaBHEHUU C JBYMs TIEpEMEHHBIMU,
METOJ] TOACTAHOBKU W METOJ CJOXEHMsS JUIsl PElIeHHs] CHCTEMBbl JBYX YpaBHEHUUN C JIBYyMs
MIEPEMEHHBIMH, OJTHO U3 KOTOPHIX HE SBISETCS JIMHEHHBIM.

Pewams TexcTOBBIE 3a7auM, B KOTOPBIX CHUCTEMa JBYX YpaBHEHHUU C JIByMs MEpEMEHHBIMU
ABIISIETCS MAaTeMaTUYEeCKOH MOJENbI0 pEeaNbHOTo MpoIecca, W WHTEPIPETHPOBATH pPE3yabTaT
pEIIeHUs CUCTEMBI

Pemnenne TeKCTOBBIX 33124

3anaum Ha ABUKeHHE, PA00Ty M MOKYNKHU

AHanmn3 BO3MOXKHBIX CHUTYallii B3aUMHOTO PACIONOKEHUS OOBEKTOB MPH WX JIBUKCHUHU,
COOTHOIIEHHSI 0ObEMOB BBITIOJIHAEMBIX Pa0OT MTPU COBMECTHOU padoTe.

3agauyu Ha YaCTH, 101U, TPOLEHTHI

Pemenne 3amay Ha HaXOXJAEHHWE YAaCTH 4YMCIa M 4YHCIa MO €ro 4dactu. PemieHue 3amad Ha
MPOLIEHTHI U Jioyn. [IpruMeHeHne IponopIuii MPU peIeHUH 3a/1a4.

Jlormueckue 3agaun

Pemenune normueckux 3anau. Peuwenue noeuteckux 3a0ay ¢ nomMowwio epagos, maoauy.
Boicka3biBaHuA

VICTHHHOCTD | JIOXKHOCTH BbICKa3bIBaHUS. CiodicHble u npocmule svickazvisanus. Onepayuu HAo
8bICKA3LIGAHUAMU C UCNOIB308AHUEM TOSUYECKUX C8A30K: U, UlU, He. YClo6Hble 8blCKA3bIBAHUS
(umnauxayuu).

CratucTuka v Teopusi BepOSITHOCTEM

CraTucruka

TabnmuyHoe u Tpaduyeckoe MpeAcTaBlIeHHE MAHHBIX, CTONOUAThIE W KPYroBbIE IHATPaMMBI,
rpaduku, MPUMEHEHHE JUarpamMM U rpa(uKoB JJIsi OMIMCAHUS 3aBUCUMOCTEH PeallbHbIX BEJIHYMH,
u3BleueHne uHopManuu U3 Tabmull, AuarpaMMm U rpaduxoB. OnucaTenbHbIe CTATUCTUYECKUE
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MOKa3aTesid YMCIOBBIX HAOOpOB: cpenHee apupMeTHYecKoe, MeouaHa, Haubonbpliee U
HauMeHbIlIee 3HaYeHUs. Mepbl paccerBaHUs: pa3Max, Oucnepcus u CmaHoapmHoe OmkioHeHue.
CnyuaiiHas UM3MEHUMBOCTb. [3MeHuMBOCTP mpu u3MepeHusX. Pewarwowue npasuna.
3axonomepHocmu 8 USMEHYUBLIX BETUYUHAX.

Cayuaiinbie coObITHS

CnyyaiiHble ONBITHI  (PKCHEPUMEHTHI), 3JEMEHTapHble cllydaiiHble COOBITHS  (MCXOMbI).
BepositHocTi  sneMeHTapHbIX  cOOBITUH. COOBITHS B CIYYalHBIX JKCIIEPUMEHTaX M
OJIarONPUSATCTBYIOIIUE AJIEMEHTApHBIE COOBITHA. BeposaTHOCTH ciydailHBIX COOBITHN. OTBITHI C
PaBHOBO3MOXKHBIMHU JJIEMEHTAPHBIMH COOBITHSMH. Kitaccudeckne BepOSTHOCTHBIE OIBITHI C
WCIIOJIb30BAaHUEM MOHET, KYOUKOB. [Ipedcmasnenue cobvimuil ¢ nomowwto ouazpamm Jiiepa.
IIpomueononocuvie codbvimus, obveouneHue u nepeceyenue coobvimuti. Ilpasuno croscenus
sepossmuocmeit. Cayuaunvii 6vioop. I[Ipeocmasnenue sKcnepumenma 6 6ude Oepesa.
Hezasucumvie  cobvimus. Vmnoorcenue  geposmmnocmeti  He3a8UCUMBIX  COOBIMUIL.
Ilocneoosamenvruvle Hezasucumovie ucnvimanus. IlpencraBieHne O HE3aBUCHUMBIX COOBITHSAX B
KU3HH.

Inemenmovt KOMOUHAMOPUKU

IIpasuno ymuooicenus, nepecmanosku, gaxkmopuan uucia. CouemaHusi u YUCIO0 CO4eMaHull.
@opmyna uwucna cowemanuu. Ipeyeonvnux Ilackana. Oneimel ¢ OOAbUWIUM — YUCTIOM
PABHOBO3MONCHLIX  DNEMEHMAPHLIX cobbimull. Buvluucienue eeposmuocmeti 6 onvimax ¢
npumeHenuem KomounamopHuvlx — Gopmyn. Hcnwimanus bBepuyninu.  VYenex u  Heyoaua.
Beposmnocmu cobvimuii 6 cepuu ucnvimanuti bepnyanu.

Cnyuaiinvle enuuunsl

3naxomecmeo co cayuauHLIMU BEIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKPEMHbIX CHYYAUHbIX
senuuun.  Pacnpedenenue  eeposmuocmeil.  Mamemamuueckoe — oxcudanue.  Ceoticmea
mamemamuieckozo oxcuoanus. Ilonamue o 3akone 6onvuiux yucen. Hsmepenue eposmuocmetl.
Ilpumenenue 3axkona OOMLWUX UYUCEN 6 COYUONIO2UU, CMPAXOBAHUU, 8 30PABOOXPAHEHUU,
obecneyenuu 6€30NACHOCMU HACENEHUSL 8 UPE3BbIYAIHBIX CUMYAYUSX.

Ilpusooums npumepoi:

MaTeMaTHYEeCKUX MOJIENIel peaTbHbIX CUTYallUi; TPUKIAIHBIX 3a/1a4; TPUOIKEHHBIX BETUYHH;
WCIIOJIB30BaHUSI KOMOWHATOPHBIX TIPABMJI CYMMBI W TIPOM3BEICHUS; CIYYalHBIX COOBITHH,
BKJIIOYAsl JIOCTOBEPHBIE M HEBO3MOXKHBIE COOBITHS; OMBITOB C PABHOBEPOSTHBIMU HCXOIAMU;
MIPEICTABJICHNS CTATUCTUYCCKHUX JIAHHBIX B BUJE TAOJHII, AUArpaMM, rpaduKoB; UCTIOIb30BAHMS
BEPOSITHOCTHBIX CBOMCTB OKPYXAIOLIUX SIBJICHUH.

Dopmynuposamy:

onpedenenusi: aOCOTIOTHOM MOTPENIHOCTH, OTHOCHTEIBHON IOTPEIHOCTH, JOCTOBEPHOTO
COOBITHS, HEBO3MOXHOTO COOBITHS; KIIACCUYECKOE OIpeIeTIeHHE BEPOATHOCTH;

npasuna; KOMOMHATOPHOE MPaBUIIO CyMMBbI, KOMOMHATOPHOE MPABUIIO TIPOU3BEICHHS.
Onucviéams Tanbl pellieHUs TPUKIATHON 3a1auul.

[TosicHATh W 3amUCBIBaTh (POPMYITY CIOKHBIX MPOIEHTOB. [IpOBOIUTH MPOILIEHTHBIE PACUYETHI C
MCIIOJIb30BAaHUEM CJIOKHBIX MPOIIEHTOB.

Haxooums TOYHOCTH TPHONIDKEHUS MO TaOnmuIe MNPHOMDKEHHBIX 3HAYCHUH BEIUYUHBL.
Hcnonp3oBath paznuyHble (GOpPMBI 3amucy NPUOTMHKEHHOTO 3HAYEHUs BeNIWYMHBL. OLiEHUBATh
npUOMKEHHOE 3HAYCHHUE BEJTMUUHBI.

1Ipo6ooums onbITHI CO CllydalHBIMH UcXodaMHU. [10SCHATE U 3anMChIBaTh (HOPMYNTy HaXOXKIECHUS
9acTOTHI cIydaifHOTO cOoObITHSI. ONMUCHIBATH CTATUCTHUECKYIO OIIEHKY BEPOSTHOCTU CIYYaiHOTO
coObiTusi. HaxomuTh BEpPOSTHOCTH CIYyY4aHOTO COOBITHS B OIBITaX C PAaBHOBEPOSITHBIMU
HCXO/IaMH.

Onucvieams 3Tanbl cTaTUCTUYECKOro uccienoBanus. OdopMisaTh HHOpMaLKIO B BUJIE TaOIHIL
u guarpamm. M3Biekare uHpopmanuio w3 TabmUI M AuarpamMMm. HaxoauTes W TPUBOIUTH
MIPUMEpBl MCIOIb30BAHUS CTATUCTUUYECKUX XapAKTEPUCTHUK COBOKYIHOCTH IaHHBIX: CpeIHee
3Ha4YeHUe, MOJIa, pa3Max, Me/InaHa BEIOOPKH

IlocsienoBaTe IbHOCTH M IPOrPecCUH
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UmucnoBas mnociieoBaTebHOCTh. [IpUMepbl YHCIIOBBIX TOCJEI0BaTeIbHOCTEH. beckoHeuHble
MOCJIEZIOBATEIbHOCTH. ApudmMerndeckass TNporpeccuss U ee CcBOMcTBa. ['eomerpuueckas
nporpeccuss. Popmyna obwe2o uneHa u CyMMbl N NEPEbIX UNEeHO8 apu@dmemuyeckol u
2ceomempuyeckou npozpeccuil. Cxooauascs ceomempuiecKkas npocpeccusi.

IIpusooums npumepsvi: MOCIENAOBATETLHOCTEH; YHCIOBBIX MOCJIEI0BATEIbHOCTENH, B YACTHOCTHU
apu(METUYECKOH M TEOMETPUYECKOM MpOorpeccuid; HMCIOIb30BaHUs MOCIEI0BATEILHOCTEH B
peanbHOM JKM3HM; 3a/lady, B KOTOPBIX PAacCMaTpPUBAIOTCS CYMMbl C OECKOHEYHBIM YHCIOM
CJlaraeMblIX.
Onucviéamy: TIOHATHE TOCIIEIOBATENILHOCTH, 4WIEHA MOCIIEA0BATEIbHOCTH, CIOCOOBI 3a/laHus
IIOCJIEZIOBATEIILHOCTH.
Buluucname uneHsl ocnea0BaTeIbHOCTH, 3aJaHHON (hOPMYITOi N-ro YieHa WIK PEKYPPEHTHO.
Dopmynuposamu:
onpeodenenus: apupMeTHIECKON MPOTPECCUH, FEOMETPUUYECKON MTPOrPECCUH;
c60licmea 4JICHOB T€OMETPUUYECKON U apu(METHUECKON Tporpeccuit.
3aoaeams apuMeTHYECKyI0 U FeOMETPUUYECKYIO IPOIPECCUU PEKYPPEHTHO.
3anucviamv u nosacuams (HoOpMyibl OOIIEro wieHa apu(METHUECKOW U TeOMETPUYECKOU
IIPOTPECCHUN.
3anucvieams U Ookazvieamv: (HOPMYIBI CYMMBI 7 TEPBBIX UJICHOB apH(MeTHUecKOd Hu
TEOMETPUIECKON Mporpeccuid; GopmMysbl, BBIPAKAIOIINE CBOWCTBA WICHOB apu(METHUECKON U
TE€OMETPUYECKOU POTPECCHH.
Boluucnams cymmy OECKOHEUHOM TeOMETpUYecKod mporpeccud, y kortopot | q | < 1.
[IpencraBisaTh G€CKOHEUHbIE TEPUOIUYECKHE APOOH B BUE OOBIKHOBEHHBIX IPOOEH.

HcTopusi MaTeMaTUKHU
Ponv poccutickux yuenvix 6 pazsumuu mamemamuxu: HU. Jlobauesckii, 11.J1. Yebviues, C.
Kosanesckas.
3adaua Jleonapoo Iluzanckoeo (@ubonauuu) o kpoauxax, uucira Pubonawyu. 3adaua o
waxmamuotu oocke. CX00UMOCMb 2e0MeEMPUUECKOU Npo2peccuul.
Hcmoku meopuu eeposmuocmeti: cmpaxogoe oeno, asapmuule uepol. I1. @epma, b. [lackane, A
bepuynnu, A.H. Konimoeopos.
AHanu3MpoBaTh TEKCT U OTOUpaTh Moyie3Hyo uHpopmanuio. CrucTeMaTH3upoBaTh OTOOPAHHBIN
MaTepua.
[IpencraBisaTh HHPOPMALIUIO B HHTEPECHOM (hopme.

Dopmul opeanuzayuu yueOHbIX 3aHAMUI
1. VYpok OTKpBITHH HOBBIX 3HAHWI: NMPOOJEMHBIN ypOK, Oecena, MyJIbTUMEANA-YPOK, UTpa,
YPOKH CMEIIAaHHOTO THUIIA.
2. Ypok peduiekcuu: IpaKTHKyM, KOMOMHUPOBAHHBIN YPOK.
VYpox 00LIeMeTo0NOrHYeCcKoi HarpaBIeHHOCTH (CHCTeMaTH3alluk 3HAHW): KOHKYpPC, YpOK-
Hrpa.
4.  VYpok pa3BHBAIOIIETO KOHTPOIS: MHUCHMEHHBIE PabOTHI, YCTHHIE OMPOCH], BUKTOPHHA, CMOTP
3HAHUH, TBOPYCCKHUI OTUET, 3all[UTa MPOCKTOB, peepaToB, TECTUPOBAHUE, KOHKYPCHI.

W

CO CJIOBECHOM (3HAKOBOM) OCHOBOMN:

Crymanue oObsICHEHUH YyUUTes.

Crnymanue U aHaiu3 BBICTYIUIEHUH CBOUX TOBapHUILEH.
CamocrosTenbHas paboTa ¢ y4eOHUKOM.

Pabota ¢ HayuHO-TIOMYIISIPHOM JIUTEPATYPOil.
Hanucanue pedepatoB 1 JOKIAI0B.

A e
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LRI

BriBon 11 T0Ka3aTenbCcTBO POPMYIL

AHnanu3 Gopmyi.

Perenne TeKCTOBBIX KOMUYECTBEHHBIX U KaY€CTBEHHBIX 3a]1a4.
CucremaTtn3anus y4eOHOTO MaTepuana.

Ha OCHOBE BOCHPUATHUS DIEMEHTOB JTeNCTBUTEILHOCTH:

1.
2.

Ananus rpaduKoB, TaOIHUI], CXEM.
Ananu3 npoOJIeMHBIX CUTYaIUi.

C IMPAKTUYECKON (OIBITHON) OCHOBOM:

S

Pemenue skcriepuMeHTa bHBIX 3a7ay.

Pabora ¢ pa3aTouHbIM MaTepHUaIOM.

Beinonnenue paboT npakTHKyMa.

[TocTpoeHue rUMOTE3BI HA OCHOBE aHATN3a MMEIOIIMXCS JTAHHBIX.
W3mepenue BeIMYUH.

MogenupoBaHue 1 KOHCTPYHpPOBaHHE.
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KaJICHIlapHO — TEMATHYECCKOC IVIAHUPOBAHME ¢ YKAa3aHUEM KOJIUYIECTBA YaCO0B, OTBOAMMBIX HA OCBOCHHE KaKI0M TeMblI

7 kiaace

Ne ypoka Tema ypoka DJIeMeHTBbI COlePKAHUSA

PaBenctBa. YpaBHeHusi. /IuHeiiHoe ypaBHeHHe U ero KopHHu (15 yacoB)

1-3 BBenenue B anredpy Bosnuxnosenue mamemamuku Kaxk Hayku, smanst ee pazeumus. OcHogHble pazoenvl
Mamemamuku. Boioarowuecs mamemamuxu u ux 6kaiao 6 pazeumue HayKu.
3apooicoenue aneebpvl 6 Hedpax apugmemuru. Anv-Xopesmu.

YucnoBoe paBeHCTBO. CBOICTBA YHCIIOBBIX PaBEHCTB. PaBEHCTBO ¢ NMEPEeMEHHOM.
Pemenne TEKCTOBBIX 3a1a4 apUPMETHIECKUM CIIOCOOOM M IIepedOpOM BapHAHTOB.
Hcnonk3oBanue TaOIuIl, CXeM, YEPTEXKEH, PYTUX CPEACTB MPECTABICHHS TaHHBIX
TIPU pEeLICHHUH 3a/1a4H.

4-8 JIuHeitHOe ypaBHEHHE C OJJHOM EPEMEHHOMN [MonsiTue ypaBHeHHMs W KOpHs ypaBHeHus. Ompenenenue. [lpedcmaeénenue o
PABHOCUTLHOCIU  VPABHEHULL. OOmacte ompeneiacHus ypaBHEHHA (00JacTh
JOTTYCTUMBIX 3HAuU€HWM MepeMeHHo!). Penenne nuHeHHbIX ypaBHEeHUN. Jluneiinoe
ypasnenue c¢ napamempom. Konuuecmeo ropueii nuneiinozo ypasnenus. Pewenue
JIUHEUHbIX YPAGHEHUN C NAPAMEMPOM.

9-11 Pemienue 3amad ¢ momMoIb0 ypaBHEHUH Pemenre TekCTOBBIX 3a/1a4 HA IBH)KEHUE, PaOOTY U IMOKYITKH.
AHann3 BO3MOXKHBIX CHTYaIlHid B3AUMHOTO PACIIONIOKEHHUSI OOBEKTOB MPH UX
JBUKEHUU, COOTHOIICHUS O0BEMOB BBIMOJHAEMBIX PadOT MpU COBMECTHOM

pabore.
OCHOBHBIE METOZBI PEIICHUS TEKCTOBBIX 3a/iady: aJreOpanyeckuii, mepedop
BapUAHTOB.

12,13 Pemienue 3amayd ¢ momMoIib0 ypaBHEHUH Pemrenne 3amad Ha HaXOXKJIEHHE YacTH 4YWCiIa M YHCIA IO €ro YacTH.

Pemenne 3amad Ha npoueHTHl M Jgoud. IIpumeHeHue nponopuuil npu
pemieHuu 3aaa4. Ilepguunvie npedcmagnenus 0 Opyeux mMemooax peuleHus
3a0ay (2eomempuyeckue u cpaguieckue Memoonl)

14 [ToBTOpEHME U cHCTeMaTH3aIusl Y4eOHOTO Pemienne nuHeHHBIX ypaBHEHuUil. PemleHue TeKCTOBBIX 3azad  Ha  Bce
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Marcpualia

apI/I(pMeTI/I‘IeCKI/Ie HCI\/'ICTBI/ISI. OcHOBHBIE METOAbl PCHICHHUA TCEKCTOBBIX 3aJay:
apupMETHICCKUN anredpandecKuii, mepedop BapuaHTOB.

15

KonTpoabnas padora Ne 1 no teme

«JIuHeNHOe ypaBHEHUE C OHOU IIEPEMEHHON»

KoMMyHUKaTHBHBIE: PETyIUPOBAaTh COOCTBEHHYIO IESITEIHHOCTH TOCPEICTBOM MMUCEMEHHOM peyH.
PeryjasiTuBHBIE: OLICHUBATh JJOCTUTHYTBIN PE3YJIbTAT.

IMo3zHaBartesbHbIe: BoIOMpaTh Hanbosuee 3hHeKTUBHBIE CLIOCOOBI PELICHUs 331a41

YucaoBble H OYKBeHHbIe BbIpakeHus. ToxnecTBeHHbIe npeodpa3oBanns. [lennie Boipaskenus (71 yac)

16-18 TOXIECTBEHHO PABHBIE BHIPAKEHUS. Bripaxxenue ¢ nepemeHHoOM. 3HaueHue BbIpakeHUs. [loAcTaHOBKa BbIpaKCHUI
ToxnecTsa BMECTO MEPEMEHHBIX.
19-21 CreneHb ¢ HaTypaJbHbIM MOKa3aTeIeM CreneHb ¢ HaTypaJbHBIM MOKa3aTelIeM
22-24 CBolicTBa CTENEHU C HATYPAIBHBIM Crenenb ¢ HaTypaJbHBIM IIOKa3zaresleM M ee cBoicTBa. [IpeoOpazoBaHus
MoKa3zarejiemM BBIPAKEHUM, COIEpPKAIIMX CTENEHU C HATYpaJIbHBIM MOKA3aTEIEM.
25,26 OIHOWIEHE] OnnowneH. [leficTBusi ¢ ogHOWIeHaMH ( YMHOXKEHUE).
27,28 MHoOT04JICHBI MHoroueH.
29-32 CJ10’)KE€H1E 1 BBIYUTAHUE MHOTOYJICHOB JleficTBHsI ¢ MHOTOWICHAMH (CJI0’KEHUE, BBIYUTAHHE).
33,34 [ToBTOpEHUE U cucTeMaTu3anus y4eOHOro Cremens ¢ HaTypaJdbHBIM IIOKasaTrelleM U ee cBoiictBa. IIpeoOpasoBaHus
MaTepI/IaJ'Ia BLIpa)KCHHfI, CoACpKaIMX CTCIICHU C HATYPAJIbHBIM IMOKa3aTCJICM.
JleficTBUS ¢ OTHOWICHAMH Y MHOTOWICHAMH (CJI0OKCHHE, BRIYUTAHIE, YMHOXKCHIE).
35 KonTpoabnas padora Ne 2 o teme
«CreneHp ¢ HaTypaJIbHBIM MTOKa3aTeJIEM.
Onnounensl. Muorounensl. CiioxxeHue u
BBIYUTAHHE MHOTOWICHOBY
36-41 YMHOXKEHHE OTHOYJICHa HA MHOTOWICH JlelicTBYsI ¢ OIHOWICHAMU M MHOTOUWJICHAMH (YMHOXEHHE).
42-45 YMHOXEHHE MHOTOWIEHA HA MHOTOYJIEH Jle#icTBYsI ¢ MHOTOWICHAMH (YMHOKEHHE).
46-50 Paznoxxenne MHOTOWIEHOB Ha MHOKUTEIIH. Paznoxenune MHOTOWICHA HA MHOXHUTEJIN: BRIHECEHUE OOIIEr0 MHOKUTEIIS
Brinecenue o011ero MHOKUTENS 32 CKOOKH 3a CKOOKH.
51-53 Pa3znoxeHne MHOrO4WIeHOB HA MHOXKHUTEIH. Pa3znoxenune MHOrowieHa Ha MHOXHUTENH: TPYIITHPOBKA.
Merton rpynnupoBKU
54 [ToBTOpEHUE 1 cucTeMaTu3aIus y4eOHOTO JleficTBHSI ¢ OMHOWICHAMH U MHOTOWIeHaMHU (yMHOXeHHe). Pa3noxeHune
Marepuaia MHOTO4ICHA HA MHOXUTEJIH: BBIHECEHUE O0IIETO MHOKHUTEIS 32 CKOOKH,
TPYNIHUPOBKA.
55 KonTpoabnas padora Ne 3 no teme
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«YMHOXXEHHE OJHOYWICHA Ha MHOTOYWICH.
VYMHOXKEHHE MHOTOWICHA HA MHOTOWICH.
PazinoxxeHne MHOTOWICHOB Ha MHOKUTEIN)

56-58 [Ipou3sBenenne pa3HOCTH U CyMMBI JIBYX YMHOkKEHHE MHOTOWICHOB
BBIPAKECHUN
59,60 Pa3HOCTBH KBagpaToB JIBYX BhIpaKECHUM DopMyJIbl COKPAIIEHHOTO YMHOXKEHHMS: PA3HOCTh KBAPAaTOB.
61-66 KBagpar cyMMbI 1 KBaJipaT pasHOCTH JIBYX @opMyJIbl COKPAILLIEHHOTO YMHOKECHHMSI: KBaJIpaT CyMMBbI M Pa3HOCTH.
BbIPAKEHU I
67-70 [Ipeobpa3oBanre MHOTOWIEHA B KBaApaT [Tpumenenne GopMyIl COKpaEHHOTO YMHOKEHHS
CYMMBI WJIM PAa3HOCTHU JABYX BbIpa)K€HHH
71-73 [ToBTOpEHUE U cucTeMaTu3anus y4eOHOro DOpMyIIbI COKPAIIEHHOTO YMHOXEHHUS: PasHOCTh KBaApaToOB, KBAaapaT CYMMBI U
Mmarepuaia Pa3HOCTH.
74 KonTtpoabnas pa6ora Ne 4 o teme
«DopMyJIbl COKPALLIEHHOTO YMHO)KEHUS»
75-78 CymMa 1 pa3HOCTh KYOOB JBYX BbIpasK€HUI DopMyITbl COKPAIICHHOTO YMHOXKEHHSI: CyMMa U Pa3HOCTb KyOOB
79-83 [IpumeHeHne pa3Iu4HbIX CIIOCOOOB y
KBaI[paTHI)II/I TPEXWICH, PA3JIOKCHUC KBAAPATHOI'O TPEXYICHA HA MHOXHWTCIIN.
pa3I0oKeHHsI MHOTOYJIEHAa HA MHOYKHUTEIH
84,85 [ToBTOpEHME U cUcTeMaTH3aIUsl Y4eOHOTO dopMylibl COKPAIEHHOTO YMHOKEHHUS: CyMMa M Pa3HOCTh KyOOB. PasnoxeHue
Marepuaia KBaJpaTHOTO TPEXWIEHA Ha MHOXHUTENH. Pooicoenue Oykeennou cumeonuxu. I1.
Depma, D. Buem, P. [lekapm.
86 KonTpoabnas padora Ne 5 no teme «Cymma

U pa3HOCTh KyOOB JIBYX BBIpayKEHHI.
[IpumMeHeHHe pa3IuYHbIX CIIOCOOO0B
pa3I0KeHNs] MHOTOYJIEHA HA MHOYKUTEIIID)

PeryJIHTHBHBIeI 0CO3HaBaTh YPOBCHb U KAYCCTBO YCBOCHUS 3HAHMU U YMeHHﬁ; COCTABJIATH IJIaH M ITOCJICJOBATCIIBHOCTD BBITIOJTHCHUA pa6OTLI.
Ilo3naBare/ibHbBIE: YMETH BbBLACIIATH I/IH(i)OpMaI_II/IIO N3 TCKCTOB pPa3HbIX BUAO0B; IPOU3BOJIbHO U OCO3HAHHO BJIAACTH 06H.II/IM HpI/IéMOM PpeUICHU SaHaHI/Iﬁ
KOMMy]—[I/IKaTI/IBHBIeZ YUUTHECA KPUTUYHO OTHOCUTHECA K CBOEMY MHCHHIO, C JOCTOMHCTBOM ITPU3HABATH OIIMOOYHOCTH CBOEIO MHEHHMS.

@Oyukuuu. lonsitue pynkunu. Jluneiinaa ¢pynkuus (14 yacon)

87,88 CBs3u Mex 1y BenmMuMHaMu. OyHKIHA [Mpumepsl QyHKIUH, MOTydyaeMBIX B IMPOILIECCE UCCIEAOBAHUS PA3IAIHBIX
peabHBIX TPOILIECCOB M PEIICHHS 3ajad. 3HaueHWe (QYHKIUU B TOUKE.
CoiicTBa GyHKIIHMI: 06JaCTh ONpeesieH s, MHOXKECTBO 3HAYCHUI.

89,90 CniocoOsI 3aganus GyHKITUN CrniocoOwI 3a1anus GYHKIUN: aHATTUTHYSCKHUH, rpadUIeCKHi, TaOTMYHBIN.

I'paduk byHKIUH.
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91,92

I'padux pynkunu

Tlosgnenue memooa KoopourHam, nO380AUIE20 NEPEe8OOUMb
2eomempuyeckue o0vekmul Ha A3bIK anceopwl. Ilosenenue paguxos
@yurxyuii. P. Jlexapm, I[1. @epma. [Ipumepovl paziuynvix cucmem KOOpOUHAm.
JlexapToBBI KOOPAMHATHI Ha IUIOCKOCTH. POPMUPOBAHUE NIPEICTABICHUN O
MeTanpeIMEeTHOM MOHATUHU «KOoOpAUHAThD. ['paduk pyHKIMH.

93-98

Jluneitnas pynkuus, e€ rpaguku U CBONCTBA

CaoiicTBa U rpaduk auHEHHON QyHKUIMU. YIIOBOH KO3(DPHUIMEHT MpsSMOil.
Pacnonoxxenue rpaguka JMHEHHON GYHKIIUN B 3aBUCUMOCTH OT €€ yTJIOBOTO
ko3pduumenta u cBoOomHOro uneHa. Haxoowoenue Kodgduyuenmos
JIUHENHOU QYHKYUU NO 3A0AHHBIM YCIIOBUAM: NPOXONHCOEHUE NPAMOU yepes
08e MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXONCOEHUe NPIMOU uepes
OaHHYI0 MOYKY U NAPALIEIbHOU OAHHOU NPSAMOU.

99

[ToBTOpEeHUE U cucTeMaTH3aus y4eOHOro
Marepuana

CriocoObl  3amanus (YHKOWWA: aHATUTHYECKUAH, Trpaduyecknui, TaOIMIHBIMA.
CpoiictBa W rpaduk JuHEHHOH (QyHKIMK. YDIOBOH KOA(POHUIMEHT TPSIMOU.
Pacnonoxenne rtpaduka IWHEHHOH (QYHKIIMM B 3aBUCHMOCTH OT €€ YIJIOBOTO
ko3¢ ¢unreHTa u cBoboaHoro uieHa. Haxooicoenue xoaghguyuenmos aunelHou
dyHKyuU N0 3A0AHHLIM YCLOBUAM: NPOXONCOeHUe NPAMOU uepe3 08e MOUKU C
3A0AHHBIMU  KOOPOUHAMAMU, NPOXONCOEHUe NPAMOU uepe3 OAHHYI0 MOYKY U
napaiiebHou OauHoU NPSIMOU.

100

KonTpoabnas padora Ne 6 no teme
«DYHKIIIN

PerJISITHBHLIeI CpaBHUBATb CBOH cImoco0 I[GﬁCTBPIﬁ C 3aIaHHBIM 3TAaJIOHOM JIs1 BHCCCHUSA KOPPCKTUBOB.
Ilo3naBareabHbIE: C034aBaTb CTPYKTYPY B3aMIMOCBSI3CH CMBICIOBEIX CAUHUL TEKCTa; OPUCHTHUPOBATLCA Ha pa3H006pa3He CIoco6oB PCHICHUA Sa,Z[aHHfI; YMETH

OCYILIECTBIISITh aHATU3 OOBEKTOB, CAMOCTOSITENILHO HCKATh U OTOMpaTh HEOOXOAUM Y0 HHPOPMAIIHIO.
KoMMyHHKATHBHBIE: ITPOSIBIATH TOTOBHOCTh K OOCYXK/ICHHIO Pa3HbIX TOUYEK 3PEHHMS M BBIPaOOTKe 00ImIei (rpynoBoi) HO3UIINH.

Cucrembl ypaBHeHnuii (29 yacon)

101-104 YpaBHEHUsI C IBYMsI IEPEMEHHBIMU VpaBHEHHE C IBYMs IEPEMEHHBIMHU.

105-108 JluneiiHoe ypaBHEHHUE C IBYMs IIEPEMEHHEIMU | JIuHeliHOe ypaBHeHHE C JAByMs mepeMeHHbIMH. IIpsiMas Kak rpadmdeckas
U ero rpadux HMHTEpIpETalus JIMHEIHHOTO YPAaBHEHNUS C IBYMsI IEPEMEHHBIMHU.

109-112 CucrteMbl ypaBHeHHH ¢ AByMs niepeMeHHbIMU. | [loHsITHE cucTeMbl ypaBHEeHUM. PellieHue cuctemMbl ypaBHEHUH.
I'pacdmueckuii METO/I PEIICHUsI CHCTEMBI IBYX | MeToapl pelIeHus] CHCTEM JIMHEWHBIX YpaBHEHHH C JByMs NEpEMEHHBIMH:
JUHEHHBIX YPaBHEHUH C ABYMs NTEPEMEHHBIMU | epaghuueckuii memoo.

113-116 PemieHne cucreM JMHEHHBIX YPAaBHEHUI [TonsiTHe cucTeMbl ypaBHEHM. PellieHne cucTeMbl ypaBHEHM.
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METOAOM IMOACTAaHOBKH

Metoasl pelmiCHusT CUCTEM JIMHEMHBIX ypaBHeHI/Iﬁ C AByMd HNEPCMCHHBIMMU!
METOA NOJCTAHOBKH.

117-120

Pemenne cuctem JIMHENHBIX YpaBHEHUI
METOJIOM CJIOKEHUS

[TonsTHe cucTeMbl ypaBHeHMM. PellleHne cucTeMbl ypaBHEHUM.
Mertonpl penmieHusi CUCTEM JUHEHMHBIX YPAaBHEHUM C JIBYMsS IEPEMEHHBIMU:
Mmemoo cnodcenus. Cucmembvl TUHEUHBIX YPAGHEHUU ¢ NApaMempoM.

121-125

Pemenune 3a1a4 ¢ TOMOILIBIO CHCTEM
JIMHEHHBIX YPaBHEHUN

3amaun Ha ABWKEHHE, paOOTy W MOKYNKHA. AHAIW3 BO3MOXKHBIX CHUTYaIlUd
B3aMMHOTO DACIIOJIOKEHUSI OOBEKTOB MPH HUX JBIKEHUH, COOTHOIICHHUS
00BEMOB BBHITIOJHAEMBIX pa0OT MPU COBMECTHOM paboTe.

3amaun Ha 4acTH, JOJH, MPOLEHTH. PelieHre 3a7ady Ha HaXOXKICHUE YaCTH
yyclia M 4ucia Mo ero yactu. PemeHwe 3amad Ha TPOLEHTHI U JOJH.
[IpuMeHeHHe IPONOpLUI ITPU PEILICHUN 3a1a4.

126-128

[ToBTOpEHME U cucTemMaTu3anus ya1eOHoro
Mmarepuana

MeTtozab!l penieHusi CUCTEM JIMHEHHBIX YpaBHEHUH C JBYMs MEPEMEHHBIMHU:
epaguyeckull Memoo, Memoo CLOHCEHUsL, METO IOACTAaHOBKH.

3amaun Ha JABIDKEHHUE, pabOTy U MOKYINKH. AHajIN3 BO3MOXKHBIX CHUTYallHii
B3aMMHOTO PACIIOJIOKEHUSI OOBEKTOB MPH MX JBIKEHUHM, COOTHOIICHHUS
00BEMOB BBHITIOJIHAEMBIX paOOT MPU COBMECTHOM pabdoTe.

3amaun Ha YacTH, JOJH, MPOICHTHI. Pemenue 3amad Ha HaXOKIECHUE YaCTH YHCIIa ’
YHpcaa II0 €ro 4YacTH. Pelnenne 3aa4 Ha MOPOHCHTBI W JOJIH. HpI/IMeHeHI/IC
IIPONIOPLIMHA [TPU PELICHUU 3a4a4.
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KonTpoabnas padora Ne 7 o teme
«CrcTeMbl JIMHEVHBIX YPABHEHUH C IBYMS
NIEPEMEHHBIMI

PeryasiTuBHBIE: CAMOCTOATENHHO HAXOAUTH U (DOPMYIHPOBATH YI€OHYIO MPOOIEMY, COCTABIIATH IIJIaH BBITIOTHEHUS paOOTHI.
IMo3naBaTenbHBIE: BBITONHATH yueOHBIE 32129, HE UMEIOINE OJHO3HAYHOTO PELICHUS; BRIOMpaTh Hanboee 3 (GEeKTUBHBIE CIIOCOOBI PEIICHUsT 3a/1a41

KOMMyHI/IKaTI/IBHLIe: BOCIIPpUHUMATh TEKCT C YUYCTOM IIOCTaBIICHHOM y‘leGHOﬁ 3aJa4yi, HaXOAHUTh B TCKCTC I/IH(bOpMaI_II/IIO, HCO6XO,Z[I/IMYIO U1 €€ PCUICHUS;

OTIPEaENATh LeNu M (PYHKINU YYaCTHUKOB, CIIOCOOBI B3aUMO/ICHCTBUS; TNIAHUPOBAThH 00IIUE ClIOCOOBI pabOThl; 0OMEHUBATHCS 3HAHUSMH MEXKIY YICHAMH TPYIIIBI
JUIs TPUHSTHS 3P PEKTHBHBIX COBMECTHBIX pelICHUH

IloBTOpeHne U cucTeMaTH3aNusd y4e0HOro MmatepuaJa (7 4acoB)

130

HToroBasi KOHTPoOJIbHAsI padoTa

131-136

YrupaxkHeHus 151 TOBTOPEHUs Kypcea 7 Kiacca

KomMmyHHKaTHBHBIE: PETyIIMPOBaTh COOCTBEHHYIO JIESITENBHOCTD TOCPEACTBOM ITMCBMEHHON peyH.
PeryasiTHBHBIE: OIICHUBATH JOCTUTHYTBIH PE3yIbTaT.
ITozHaBaTtejbHBIe: BEIOMpaTh Hanbosee 3 (HeKTHBHBIC CIOCOOBI pelIeHNs 3a1a41
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8 kiacce

Ne ypoka Tema ypoka JIeMeHTBbI COIePsKaHUs
IloBTOpenne Kypca aaredopsl 7 kaacca (4 yaca)
1 [IpeoOpaszoBanue 1ETOTO BHIPAKEHUS B
peobp I p Muorounen
MHOTOYWIEH
2 DopMyJTbl COKPAIEHHOTO YMHOKEHHUS PopMyJIbl COKPALLIEHHOTO YMHOKEHHUSI
3 CucTeMbl JIMHEHHBIX YPABHEHUI Pemienue cuctem JIMHEHHBIX YpaBHEHH
4 BxojHasi KOHTpoOJIbHasI padoTa

KoMMyHUKaTUBHBIE: apTyMEHTUPOBATh CBOIO TOYKY 3PEHHUS, CIIOPUTh U OTCTaMBaTh CBOIO MO3HIIMIO HEBPAKIEOHBIM Ui OIMIMOHEHTOB 00pa3oM;
pa3BuUBaTh YMCHUA UHTCTPHUPOBATHCA B I'PYIIITY CBEPCTHUKOB U CTPOUTH MMPOAYKTHBHOC B3aHMOL[€fICTBHC CO CBCPCTHUKAMU U B3POCJILIMH.

PeryasiTuBHBI€: BHOCUTH HEOOXOAMMBIE JOMOJHEHUS M KOPPEKTHUBHI B IJIaH M CHOCOO AEWCTBUA B Cllydae PacXOXJIEHHUs STaloOHA, PealbHOTO
JICUCTBUA U €T0 pe3yJIbTaTa.
Ilo3znaBarejbHbIE: OCYHICCTBJIATH CPABHCHHUC U KJ'IaCCI/I(l)I/IKaL[I/IIO 110 3aJaHHBIM KPUTCPUIM

Jpo6Ho-pannoHaibHbIe BhIpakeHus. [{pooHo-panuoHaibHbie ypaBHeHusi. OOpaTHasi NPonopuUMOHAJIBHOCTSD (55 yacoB)

5-7 PanmonansHbie 1podu Aneebpauueckas Opobw. [lonycmumvle 3HAUEHUs] NEPEMEHHBIX 6 OPOOHO-
PAYUOHATILHBIX BbIPANCEHUSIX.
8-11 (OCHOBHOE CBOMCTBO pallMOHAIBLHOMN ApOOH Cokpawenue aneebpauieckux opooeti
12-15 CrnoxeHre U BBIYMTaHUE PALIMOHATIBHBIX .
- Heticmesust ¢ anecebpauieckumu OpobsmiL: COJNCEHUe, GblYUMAaHUe.
Jipo0el ¢ OTMHAKOBBIMH 3HAMEHATEISIMHU
16-22 CrnoxeHre U BBIYMTaHUE PALIMOHATBHBIX Ilpuseoenue ancebpauneckux Opobeu Kk obwemy 3namenameno. [etlicmeus c
Ipobeii ¢ pa3HbIMU 3HaMEHATENIMU anzebpauueckumy  Opodsmu:  ClOJCeHuUe, Gbluumanue. PelleHre MPOCTEHIINX
JpoOHO-JIMHEWHBIX YpaBHEHUH.
23 Kontponbnas padora Ne 1 o reme
«ParmoHaIbHBIC BRIPAKCHUS)
24-28 YMHOXEHHE U IEJICHUE PALMOHAIIBHBIX .
. . Heticmeust ¢ ancebpauveckumu OpoOIMU: CLOJCEHUE, GbIYUMAHUE, YMHONICEHUE,
npoOeii. Bo3BeneHne parmoHanbHOU IpoOu B
Oenenue, 8036e0eHUE 8 CMENEHD.
CTENEeHb
29-36 ToxnecTBeHHBIC TPEOOPA3OBAHUS MeTon paBHOCWIBHBIX THpeoOpasoBanuii. [IpeoOpaszoBanue APOOHO-TMHEHHBIX
paIMoHaIbHBIX BRIPAKCHUN BBIP@KCHUIA: CJIIOXKEHHE, YMHOXCHHE, JeNeHue. [Ipeodpasosanue ebipaxiceHuil,
€00ePACAUUX 3HAK MOOYIISL.
37 KontpoabHas padora Ne 2 o reme
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«PamuonansHbIC BbIPAKCHUS»

38-41 PaBHOCHIIBHBIE YpaBHEHUS. Pewenue opoono-payuonanvhvix ypasuenuti. Memoowl pewienus ypasHeHui:
Memoobl PABHOCUNILHBIX NPeoOpa308aHull, Memoo 3dMeHbl NepeMeHHOl,
epaghuueckuti memoo. Hcnonvzosanue ceoticme @QyHKyull npu peuilenuu
VpagHeHUIl.

42-46 CreneHsp ¢ UebIM OTPUIATETbHBIM CreneHb ¢ 1eabIM [TOKa3aTejIeM

noKasarejieM
47-52 CBoJiCcTBa CTEINEHHU C LIEJIBLIM IOKAa3aTeleM CreneHb ¢ 1eabIM [TOKa3aTejIeM
53-56 k OO0paTHast IPONOPLHOHAIBHOCTb.
y== k
o y== k
OyHKIMSA u e€ rpadux Yy ==
CaoiicTBa (yHKIIUN x (oOnacte oOmpeneneHns, MHOXECTBO
3HAYeHHUN, TPOMEXKYTKM BO3pacTaHWsi M  yObIBaHuWs). [ umepOorna.
Ilpeocmasnenue 06 acumnmomax.
57-58 [ToBTOpEHUE U cHcTeMaTH3aIus Y4eOHOTO Pewenue OpobHo-payuonanvubix  ypasnenuti. Memoovl pewieHus YpasHeHUll:
Marepuana MemoObl  PABHOCUNLHBIX — NPEoOpA306anull, Memoo 3aMeHbl  NePeMeHHO,
epaguueckuii memoo. CTETICHb C IEITBIM MTOKA3aTeIeM
59 Kontpoabnas padora Ne 3 o reme

«PammonansHbIC BbIPAKCHUSA»

KoMMyHuUKaTHBHBIE: CIYLIATh U CIBIIIATh APYT APYra; NPeACTaBIsTh KOHKPETHOE Co/lepKaHue M cooOIIaTh ero B MMCbMEHHOMN U YCTHOHU (opMe.
Pery1siTuBHbBIe: TPUHUMATh TO3HABATEIBHYIO II€JIb, COXPAHATH €€ IMPH BBINOJHEHUM YYEOHBIX ACHCTBHI, PEryaMpoBaTh BECh IPOLECC HX

BBITIOJTHEHMS U YETKO BBIIIOJIHATD Tpe6OBaHI/Iﬂ MMO3HaBaTCIbHOU 3aa4Hu.

Ilo3znaBaTeabHbIE: BBIBOAUTL CJICACTBHA M3 UMCIOIIUXCA B YCJIOBHUHU 3aJa491 JAHHBIX; YCTAHABJIMUBATDL IMIPUIMHHO-CIICACTBCHHLIC CBA3H.

KBagparnunas ¢pynkuus. Kaaparupsie kopHu. [deiictBuTeibHbIe yncjia. MHOKeCTBAa M OTHOIIEHUS MEXKITY HUMMU.

Onepanuu Hax MHOKecTBamMu (33 yaca)

60-62 ®dynkuys y = x° 1 eé rpapuk CaoiictBa u rpaduk KBaapatuuHoi (GyHkuuu (mapaboia). ITocmpoenue epaguxa
Kkeaopamuunotl (pynkyuu no moukam. HaxoxneHue Hyyei KBaapaTnaHoi QyHKIUH,
MHOJICECMBA  3HAYEHUL, NPOMEICYMKOE  3HAKONOCMOSHCMEA, — NPOMENCYMKOB
MOHOMOHHOCHIU.

63-66 KBanparnbie kopHu. Apudmernyeckuit . .

N ApudmeTnyeckuii KBaJpaTHbIH KOPEHb.
KBaJIpaTHBIN KOpPEHb
67-68 MHO0KECTBO U €T0 DJICMEHTEI Ponv poccuiickux yuenvix 6 pazeumuu mamemamuxu: JI. Direp. MHOXKeCTBO,
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xXapakmepucmuieckoe C80LICMBO MHOIHCecmea, nycmoe, KOHEYHoe, becKkoHeuHoe
MHOJHCECmB0. INEMEHTHI MHOXCCTBA, CITOCOOBI 3aJaHus MHOXKCCTB

69-70 [TogmuoOxkecTBO. Oniepanuu HaJ [ToamuOXkecTBO. OTHOIIEHWE TPUHAAICKHOCTH, BKIIOYCHHS, PABEHCTBA,
MHO>KECTBAaMHU PpAcno3Hasanue  NOOMHOMNCECMSE U INEeMEHMO8  NOOMHONCECE  C
ucnonvzosanuem Kpy2oe Junepa. llepecedenre U 00beJUHEHHE MHOXKECTB.
Pasznocms  mmuoowcecms,  dononmenue  mHodcecmea.  HMumepnpemayus

onepayuil Ha0 MHOMCECMBAMU C HOMOWBIO KPY208 Jliiepd.

71-73 YucnoBble MHOKECTBA MHOXeCTBO palMoOHaIbHBIX uuces. CpaBHEHUE pALMOHAIBHBIX YHCEIN.
JleficTBUsL ¢ palMOHAJIBHBIMU 4YucCIaMU. [IpedcmasneHue payuoHanIbHO20
uyucna  decamuunol  Opobvro.  IloHATHE  HMPPALMOHANIBHOTO  YHCHA.
PacnosnaBanue MppaUMOHANBHBIX 4YUCEN. IIpuMepsl JOKa3aTenbCTB B
anredpe. MppannoHaapsHOCTh YHUCITA V2 .. IlpuMeHeHne B TE€OMETPUHU.
CpasHenue uppayuonanbHulx yucer. Muodcecmseo oeucmeumenbhblx Yucell.
beckoneunocms  mmoorcecmea npocmuix uucen. Payuonanvueie uucna.
Ilompebrnocms 6 uppayuonanvhuix yucaax. Lllxona Ilugazopa

74-79 CpoiicTBa apu()METHUECKOTO KBaIPATHOTO [IpeoOpazoBanre  BBIpAKECHHH,  COJIEp)KAIMMX  KBaJpaTHbIE  KOPHHU:

KOPHS YMHO)XEHUE, [IeJIEHWE, BBIHECEHWE MHOXWUTENS HW3-1I0Jl 3HAKa KOpHS,
BHeceHue MHOJCUmens N00 3HAK KOPHSL.
80-86 ToxxaecTBeHHbIE IPEOOPA3OBAHUS [IpeoGpa3oBanue  BbIpaK€HUI, coAepXkallluX  KBAaApaTHbIE  KOPHHU:
BBIPKCHHM, COEPIKAIINX KBaJApaTHBIE YMHOXEHHUE, [IeJIeHHe, BBIHECEHHWE MHOXUTENS UW3-TI0J 3HaKa KOpHS,
KOpHHU BHeceHue MHOMCUMeNsl N0O 3HAK KOPHSL.
87-90 y=Jx y=+x y=x
DyHKIUA u e€ rpapuk DyHKIHA u ee cBolictBa. I'papuk pyHkImn
91 [ToBTOpEHUE U crcTeMaTH3aIUs y4eOHOTO CpaBHEHME PALIMOHAIBHBIX YMCElNl. J[eHCTBUS ¢ pallMOHAIbHBIMM YHMCIIAMH.
MaTepuaa Cpasnenue uppayuonanvuvix uucen. MHOxdcecmeo 0elcmeumenbHuIX Yucer.
[IpeoGpa3oBanue  BbIpaK€HUI,  coAepKalluX  KBaJgpaTHbIE  KOPHHU:
YMHOXXEHHE, JIeJIeHHe, BBHIHECEHHE MHOXHUTEIS U3-TOA 3HaKa KOpHS,
BHeceHue MHOMCUMens N0O 3HAK KOPHSL.
92 Kontpoabnas padora Ne 4 1o reme

«KBanparueie kKopHH. JlefiCTBUTEIBHBIE
YuCIay

KoMMyHHUKaTHBHBIE: CIYIIATh U CJBIIAThH APYT APYra; NPeACTaBsiTh KOHKPETHOE COJIepKaHue M coOoOIIaTh ero B MMCbMEHHOM U YCTHOU dhopMe.
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Pel"y.]'lﬂTl/IBHbIe! NPpUHUMATh IIO3HABATCIIBHYIO M[CJIb, COXPAHATH eé IpUu BBINIOJIHCHUU y‘{e6HI:IX ﬂeﬁCTBHﬁ, peryiupoBarb BEChb HNPOLECC HUX

BBINOJIHCHUSI U YETKO BBIMIOJIHATD Tpe6OBaHI/15[ IMO3HaBaTSIbHOU 3aJa4Hu.

ITo3HaBaTeJIbHBIE: BEIBOJUTH CICACTBUS M3 UMEIOIIUXCS B YCJIOBUH 3aJ1a9U JAHHBIX; YCTAHABJIMBATD HPUINHHO-CJICACTBCHHBLIC CBA3U.

KBaaparHoe ypaBHeHue u ero kopau (33 yaca)

93-96 KBanpartusie ypaBuenus. Pemenne nenonusix | KBagparuele ypaBHeHus. HenonHble KBagpaTHble ypaBHEHUSI.
KBa/IpAaTHBIX YpPaBHEHUH
97-101 dopmysa KOpHEW KBaIpaTHOTO YpaBHEHUS JIMCKpUMUHAHT KBaJAPaTHOTO ypaBHeHUs. Dopmysa KOPHEH KBaJApaTHOTO
ypaBHEHUs. PenieHne KBaapaTHhIX YpaBHEHUI: HCIIOIb30BaHNE (DOPMYJIBI
JUISL HAXOXKJICHUS KOPHEH, epaghuueckuti memoo peulenus, paznodxtceHue Ha
muoxcumenu. Konuwecmeo xopreii K8a0pamnozo ypasHeHus 8 3a8UCUMOCmu
om e20 OUCKPUMUHAHMA.
102-105 Teopema Buera Brnao 6 pazsumue mamemamuxu @. Buema.
Teopema Buema. Teopema, obpamuas meopeme Buema. Pemenue
KBaJJpaTHBIX YPaBHEHUI: 100OOP KOpHelU ¢ UCNONIb308AHUEM MeopeMbl
Buema.
106 Kontpoabnas padora Ne S o reme
«KBazpaTHble ypaBHEHUS»
107-110 KBaaparHslii TpéxuneH Pemienne KBagpaTHBIX YpaBHEHUH: HCIOJB30BaHUE (HOPMYIBI  JUIs
HAXOXJICHUSI KOpHEH, epaguueckuti memoo peuwienus, pasioxceHue Ha
MHOMCUMENU.
111-116 Peuienune ypaBHeHH, KOTOPBIE CBOIATCS K HUcmopusa eonpoca o HaxodxcoeHuu Gopmyn KopHell aneedpaudecKux
KBaJ[paTHbIM YPaBHEHUSIM ypaeneHuti cmenetell, oomvuux uemvipex. H. Tapmanwvs, [wc. Kapoano,
HX. Ab6enw, D. I'anya.
buxkeaopamnvie ypasnenus. VYpasnenus, ceooumvlie K JUHEUHbIM U
keaopamuvim. Keadpammuvie ypagnenus c napamemponm.
117-123 ParmmonanbpHbIe ypaBHEHUS KaK AHanM3 BO3MOKHBIX CUTYAIil B3aUMHOTO PAaCIOJIOKEHUS O0OBEKTOB MPH UX

MaTCMAaTUUICCKUC MOACITIN PCAJIbHBIX CI/ITyaIlI/IfI

JBUKCHUU, COOTHOIIICHUSI 0OBEMOB BBITIOJTHIEMBIX PabOT MPU COBMECTHOM
pabore.

OcCHOBHBIE METOABI PEUICHUS TEKCTOBBIX 3a1ad: apuMETHUCCKH,
anreOpandeckuid, mepedop BapuaHTOB. [lepsuunvie npedcmasienuss o
opyaux memooax peuwleHus 3aday (2eomempuueckue U epaguueckue
Memooul).
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124 [ToBTOpEeHME U cucTeMaTH3alMs y4eOHOTo buxeaopamnvie ypasmenus. Ypasnenus, ceooumvie K JUHEUHbIM U
marepuaia keaopamuvim. Keaopamnwvie ypasuenus ¢ napamempom. OCHOBHBIE METO/BI
peleHus] TEeKCTOBBIX 3a/au: apu(pMEeTHUYEeCKUil, anreOpandeckuid, mnepedop
BapHaHTOB
125 Kontpoabnas padora Ne 6 o reme
«KBaspaTHble ypaBHEHUD)

KoMMyHUKAaTHBHBIE: MPEICTABIATh KOHKPETHOE COJCpKAaHHME M COOOINATh €ro B MUCHBMEHHON M YCTHOW (opme; yMeTh (MM pa3BUBaTh CIOCOOHOCTH) C
MTOMOIIIBI0 BOIPOCOB JJOOBIBATh HEJJOCTAIOITYIO0 HH(OPMAIIHIO.

PerynsiTuBHbIE: CTaBUTh Y4eOHYIO 3aJadyy Ha OCHOBE COOTHECEHHS TOTO, YTO YXE HW3BECTHO, YCBOEHO, W TOTO, YTO M€ HEU3BECTHO;
CaMOCTOSITENILHO (POPMYITUPOBATH TIO3HABATEIBHYIO 1IEIh U CTPOUTH JACUCTBUS B COOTBETCTBUU C HEH.

Ilo3HaBaTesbHBIE: TTPOBOJIUTH aHAJIHM3 CIIOCOOOB PENICHUS 33134

IloBTOpEHME U cUCTEeMATH3ANMS Y4eOHOro MmaTtepuasa (9 yacon)

126-134 [ToBTOpEeHME U cUCTEeMaTH3aHs y4eOHOTO
MaTepuaa
135 HroroBasi KOHTPOJIbHAsI padoTa
136 HrtoroBoe noBTopeHne

KoMMyHUKaTHBHBIE: apTyMEHTUPOBATh CBOKO TOYKY 3PEHHUS, CIIOPUTh U OTCTAaMBAaTh CBOIO TO3HIIMIO HEBPAKICOHBIM IS OMIMOHEHTOB 00pa3oM;
pa3BUBATh YMEHUSI HHTETPUPOBATHCS B IPYIIITY CBEPCTHUKOB M CTPOUTH MPOAYKTUBHOE B3aUMOJICHCTBHE CO CBEPCTHUKAMU M B3POCIIBIMU.
PeryasiTuBHBIE€: BHOCUTH HEOOXOAMMEBIE JOMOJHEHUS M KOPPEKTHBHI B IJIAH M CHOCOO JCWCTBUSA B CIlydae PAcXOXICHHUsS STAJOHA, PEalbHOTO
JICUCTBUA U €T0 pe3yJIbTaTa.

Ilo3HaBaTeJibHbIE: OCYIIECTBISITh CPABHEHHUE U KIACCU(HUKAIIMIO 110 33 JaHHBIM KPUTEPUSIM

9 kiacc
Ne ypoka Tema ypoka DJIeMEeHTBI COJIePKAHUS
HepaBencrBa. CucreMbl HepaBeHCTB (21 yac)
1-3 UucaoBble HEPABEHCTBA YucnoBbie HEPABEHCTBA.
4,5 OCHOBHBIE CBOIMCTBA YHCIOBBIX HEPABEHCTB CBOiiCTBa YHCIIOBBIX HEPABEHCTB.
6-8 CrnoxeHre 1 yMHOXEHHE YUCIOBBIX
[IpoBepka cHpaBeUIMBOCTM HEPABEHCTB MpPU 3aJaHHBIX 3HAYEHUSAX
HepaBeHCTB. OlIeHMBaHUE 3HAYCHHUS
MePEMEHHBIX.
BBIPAXKECHUSI
9 HepaBeHcTBa ¢ 0JJHON IEPEMEHHOMN HepaenctBo ¢ nepemenHoii. Ctporue u HecTporue HepaBeHCTBa. Qoracms
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onpedejieHus: HepaseHcmaea (001acnmv 0ONYCMUMbBIX 3HAYEHUL NepeMeHHO).

10-14 Perienne HepaBeHCTB ¢ OAHON MEPEMEHHOM. Pemenne nuHEHHBIX HEPaBEHCTB. Peutenue yenvix u OpOOHO-PAYUOHATLHBIX
YucnoBble TPOMEKYTKH HEPABEeHCNE MemoOOM UHMEPBALO8.
15-20 CucTeMbl TMHEHHBIX HEPABEHCTB C OJHOU CucteMbl HEPABEHCTB C OJHOU MepeMeHHOU. Pelienne cucteM HEpaBEHCTB ¢ OHOM
MEPEMEHHOM nepeMeHHOW (IMHEHHbIX). M300pakeHne pelieHus CHCTEMBl HEPaBEHCTB Ha
YUCIIOBOM MPSMOM. 3aIMCh PEIICHUS CHCTEMBI HEPaBEHCTB.
3adaua Jleonapoo Iuzanckozo (Dubonayuu) 0 KporuKax.
21 Kontpoabnas padora Ne 1 o reme

«Hepasencrsa»

KOMMYHI/IKaTI/IBHBIe: 00MEHUBATHCS MHCHUAMU, ITIOHUMATDh ITO3UITUIO napTHépa, B TOM YHUCJIC U OTIIMYHYIO OT CBOGﬁ; 3aaBarb BOIIPOCHI, CJIYHIATh U
OTBCYATh Ha BOIIPOCHI APYT'UX, q)OpMyJ'II/IpOBaTB COOCTBEHHEIC MBICJIM, BBICKA3bIBaTh U 00OCHOBKIBATH CBOIO TOYKY 3pCHUS.

Pel"y.]'lﬂTl/IBHbIe! IIaHUPOBATH (B COTPYAHUYICCTBE C YUYUTCIEM H OJHOKJIACCHUKAMU WA C&MOCTOHTGJ’IBHO) HeO6XOI[I/IMLIe HeﬁCTBHH, onepanunu,
HCﬁCTBOBaTB 110 T1IaHy; CaMOCTOATCIIBHO IIJIIAHUPOBATH H€O6XO}II/IMBI€ I[€I>iCTBI/I$[, Ooncpanmru.

ITo3HaBaTejIbHBIE: AHAJIM3UPOBATL YCJIIOBUA U Tpe6OBaHI/I${ 3alauy; IMPOBOAWUTL aHAJIU3 CII0CO00B pelmicHus 3aJa4u C TOYKHU 3PCHUSA HUX
panroHaJIN3aAUKU U SKOHOMHWYHOCTH.

Kpaaparnunas ¢gynkuus. Ksagparabie HepaBeHncTBa (32 yaca)

22-24 [ToBTOpEeHME U paclIMpeHe CBEACHUI O CaoiicTBa 1 rpauK KBaAPATHIHON QyHKIHUN.
byHKIIH
y_a+x+b yv=+x y=Ux Ix y =l

I'papuru ¢ynxyuii , , y=Nx
Ponv poccuiickux yuenvix ¢ pazeumuu mamemamuxu: H.U. Jlobauescku, I1.J1
Yeobwviues, C. Kosanesckasi.

25-27 CaoiicTBa PyHKIIHN CpoiicTBa (QyHKIMIA: 00JACTh OIPEAEICHNs,, MHOXXECTBO 3HAYCHUH, HYIIH,
IPOMEXYTKH  3HAKOIIOCTOSHCTBA, YemHOCMb/HeuemHoCy, IIPOMEXYTKHU
BO3pacTaHus U yObIBaHUsI, HanOoJbIlIee U HaUMeHbIIee 3HaueHus. [IpeacraBnenue
00 acumnrorax. HempepsiBHOCT, QyHKIMU. KycouHo 3amaHHBIC (QYHKIHH.
HccnenoBanue QyHKIMH 110 ee rpaduky.

28,29 Kaxk noctpouts rpaduk Gyakmmu y = kf(x),

5 ?;Hniiizcgjfbrf;gﬁ;i)}g){}l’(ligfﬂjé 5 ip ?’sz ) IIpeobpaszoBanue rpaduka GyHKIMUA y=f(X) 11 TOCTpOCHUS TpaduKoB HYHKIUI

uy = f(x + a), ecnu u3BecTeH rpaduk
ynkumn y = f{x)

Buaa y=af(kx+b)+c.
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33-37 KBanparnunas Qynkuus, e€ rpaguk u CaoiictBa u Tpaduk kBagpatHuHoil ¢yHkimu. MccnemoBanue (GyHKIHMH O ee
CBOICTBA rpaduKy.
38 Kontpoabnas padora Ne 2 o reme
«KBanpatnunas ¢pyHkuus, e€ rpaduk u
CBOMCTBa»
39-43 Pelienune kBagpaTHbIX HEPABEHCTB Keaopamnoe nepasencmeo u eco peuwrenus. Peuwienue keaopamuuix
HepaseHCcma: UCNONb3068AHUEe CEOUCME U 2pApuUKa K8AOPAMUYHOU DYHKYUU,
Memoo UHMep8anos. 3anuco peueHus KaopamHo20 HepaseHcmada.
44-48 CucTeMbl ypaBHEHHI C IByMsI IEPEMCHHBIMH | Pellenue cuctem HepaBeHCTB ¢ OJHOM nepeMeHHOH (keadpammubix). N300paxenue
PCILICHHUSI CHCTEMbI HEPaBEHCTB Ha YHCIOBOI NPSIMOM. 3aliCh PELICHHS] CHCTEMBI
HEPABEHCTB
49-52 Pewenue 3aau ¢ nOMOIIBIO CUCTEM . .
- . PenreHue 3a1a4 ¢ MOMOIIBIO CUCTEM YPaBHEHHUIT BTOPOii CTCTICHU
ypaBHEHU BTOPOH CTENEHU
53 Kontpoabnas padora Ne 3 1o reme

«KBaaparnbie HepaBeHCTBA. CHUCTEMBI
YPaBHEHUN C ABYMs IPEMEHHBIMU»

PerHﬂTHBHLIe — pa60TaTB 110 COCTABJICHHOMY ILIaHY, UCTIOJIB3YIOT HApAAy ¢ OCHOBHBIMHA U JOIIOJIHUTCIIbHBIC CPEACTBA, OLICHUBATH IIOCTHFHyTBIﬁ pE3YNbTAT.

ITo3HaBaTe/IbHBIE€ — COIIOCTABIIATh U 0T6I/IpaIOT I/IH(i)OpMaLII/IIO, IMOJYUYCHHYIO U3 pa3HbIX UCTOYHUKOB; BBIIIOJIHATH y‘lC6HBIe 3aga4yr, HEC UMCIOIKE OAHO3HAYHOTI'O

peuicHuA; OCYIIECCTBIIATE CPDABHCHUC U KHaCCI/I(i)I/IKaHI/IIO 110 3aaHHBIM KPUTCPUIM.

KoMMyHHKaTHBHBIE — IPOSBIATH TOTOBHOCTh K 00CYXK/IEHHIO Pa3HbIX TOUCK 3PEHHSI U BBIPAOOTKE 00mIei (IpynmoBoil) MO3ULHUH.

Pemenne TekcroBbix 3a1a4. CTaTHCTHKA U Teopus BeposiTHocTed (21 yac)

54 MaremaTrieckoe MOAEINPOBaHUE MareMaTHueCcKoe MOJIEITMPOBAHUE

55 3a/aun Ha IBHYKEHUE AHanu3 BO3MOXHBIX CHTYallMil B3aHMHOIO PACIOJNIOKECHHSI OOBEKTOB INpU HX

56 3ajaun Ha paboTy JIBH)KCHHHU, COOTHOIIICHUST 00BHEMOB BBITIOJIHSIEMbIX pabOT MpH COBMECTHOM pabdoTe.

57 [IponieHTHBIE paCcYETHI Pemienne 3amad Ha HAaXOXKJIECHHE YacTH YUCIA WM YUCIA IO €ro YacTH.

58 Tpu OCHOBHBIE 3a/1a4X Ha IPOLICHTHI Pemenne 3amau Ha mnpoueHtsl W jpoiau. I[IpumeHeHuwe npomnopuuil mpu
pEILIeHNN 3a/au.

59 IIpocThle U CI0KHBIE IPOLIEHTHI IIpouentsl. [IpocThie U CI0XKHBIE IPOLIEHTHI

60 [TpuOan>kEHHBIE BHIYUCICHUS [TpuOar>kEHHBIE BHIYMCICHUS

61 AOGCOIOTHAsE M OTHOCUTEIIbHAS TOTPEUTHOCTh | AOCOIOTHAsE M OTHOCUTEIIbHAS TOTPELIHOCTb.

Hcmoxu meopuu geposimuocmeti. cmpaxogoe 0eo, a3apmHbule Uepbol.
1. ®@epma, b. llackanw, A Bepuynnu, A.H. Koimozopos.
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62

OCHOBHBIC IIpaBHJia KOM6I/IHaTOpI/IKI/I

63

[IpaBujI0 CyMMBI U IPOU3BEACHUS

64

OT1paboTKa HaBBIKOB MPUMEHEHUS TPaBUII
CYMMBI U IIPOU3BEACHUSA

Ipasuno ymmnooicenus, nepecmanoeku, axmopuan uucia. Couemanus u uUCio
coyemanut. Dopmyna uucna cowemanutl. Tpeyeorvnux Ilackans. Onvimel ¢
OOMLUWUM  HUCTOM  PABHOBOIMOICHBIX  IJIEMEHMAPHBIX coObimuil. Buiuucienue
8eposIMHOCIEl 8 ONLIMAX C NPUMEHEHUeM KOMOUHamopuvlx gopmyn. Ucnvimanust
bepuynnu. Ycnex u neyoaua. Beposmumocmu cobvimuii 6 cepuu UCHbIMAHUL
Bepuynnu.

65

CnyuaiiHble JOCTOBEpHBIE U HEBO3MOXKHBIC
COOBITUA

66,67

YacToTa ¥ BEpPOSITHOCTh CITY4aHOTO COOBITHS

68

Knaccrnaeckoe OIPEACTICHUC BEPOATHOCTHU

CrnyuaiiHbie OMBITHI (9KCIIEPUMEHTHI), dJIEMEHTapHbIE CIy4ailHble COOBITHS
(ucxomer). BepositHOCTH 3nemMeHTapHBIX COObITHI. COOBITHSI B CIy4alHBIX
OKCHEPUMEHTAaX ©  OJarompusITCTBYIOIINE dJJEMEHTapHbIE  COOBITHS.
BepositHocTn  ciydaliHBIX  cOOBITHH. ONBITBI ¢ PaBHOBO3MOXKHBIMU
AJNIEMEHTApPHBIMU COOBITUAMU. Kiaccuueckue BEpOSITHOCTHBIE OMBITHI C
HCIIONIb30BAaHUEM MOHET, KyOUKOB. [Ipedcmaénenue cobbimuil ¢ HOMOUbIO
ouazpamm  Dilnepa. Ilpomueononodchvie cobvimus, o00veouHenue U
nepeceuenue coovimuii. IIpasuno cnoocenus eeposmuocmeti. Cuyyaiinwii
evibop. Ilpeocmasnenue skcnepumenma 6 e6ude Oepesa. Hezasucumvie
cobvimusi.  Ymuoowcenue — eepoammocmeti  He3ABUCUMBIX — COObIMULL.
Ilocnedosamenvuvie  Heszasucumvie ucneimanus. IlpencraBnenue o
HE3aBHCHMBIX COOBITHSIX B KH3HHU.

69,70

Perienue BCPOATHOCTHBIX 3a4a4

Pemenne nmormyeckux 3amay. Peuienue nocuueckux 3a0ai ¢ nomouvio 2paghos,
mabnuy. VICTUHHOCT M JIOKHOCTHh BBICKa3bIBaHUS. (CooicHble U npocmole
svickazvieanus. Onepayuu HAO 6bICKA3LIGAHUAMU C UCHOJBb30BAHUEM JTOSULECKUX
C8530K: U, UNU, He. YClo6Hble 8bICKA3LIBAHUS (UMNIUKAYUU).

71

HauanpHble CBeIEHUS O CTaTHCTUKE

72

CrocoObI IpeACTaBICHHSI TaHHBIX

TabnmuyHoe wu rpaduueckoe TmMpeACTaBICHHUE MAaHHBIX, CTONOYaThie U
KpYTOBBIE HarpaMMbl, Tpaduky, MpUMEHEHUE TUarpaMMm W TpaQuKOB IS
OIMKCAHUS 3aBUCHUMOCTEH peabHBIX BEIMYUH, U3BJICUCHHE HH(OPMALIUU U3
Tabnun, guarpaMMm ©u  rpadukoB. OmnmcaTelbHbIE CTAaTHCTHYECKHE
MOKa3aTeNld YHCIOBBIX HAa0OpOB: cpeaHee apudmeTuyeckoe, Mmeduaua,
HauOoJiblllee W HaWMEHbINEee 3HAYeHHUs. Mepbl paccewBaHUs: pa3Max,
oucnepcus u cCmaHoapmuoe OmKiIOHeHUe.

CrnydaitHass U3MEHYMBOCTh. VI3MEHYMBOCTh TpH U3MEpeHUsX. Pewarowue
npasuida. 3aKOHOMEpHOCMU 8 USMEHYUBBIX ETUYUHAX.

73

OCHOBHBIC CTAaTUCTUYECCKHE XapaKTCpUCTUKHA

3nakomcmeo co Cle"lClleblMu GeIUYUHAMU HA npumepax KOHEYHblX ducxpemnblx

cyuaunvlx  senuyun.  Pacnpedenenue  geposmmuocmeti.  Mamemamuueckoe
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oorcuoanue. Ceoticmea Mmamemamuiecko2o oxcuoanus. Ilowamue o0 3axkoHe
OobUIUX YUCe. Hsmepenue eepOﬂmnocmeﬁ. HpuM@HeHue 3aKOHA DOILUUX HUCET 8
coyuosioeuu, cmpaxoeanuu, 6 36pa600xpaHeHuu, obecnevenuu bezonacHocmu
HACEeNIeHUs 6 'lp@38bl’l6112Hle cumyayusix.

74 Kontpoabnas padora Ne 4 1o reme
«OIeMEeHThl IPUKIIAHOW MaTeMaTUKK»

KoMMyHHMKaTHBHBIE: YCTaHABINBATH paboure OTHOMIEHHS; 3 (HEKTUBHO COTPYAHNYATh U CIOCOOCTBOBATH MPOIYKTUBHON KOOTIEPALINH.
PerysiTuBHBIE: COCTABIATH IUIaH U MOCJIEA0BATENbHOCTD JCHCTBUIN; BHOCUTh KOPPEKTHUBBI U JOMOIHEHUS B COCTaBJICHHBIE IJIaHbI.
IMo3naBartesibHbIe: BBIOMpaTh Hanbosee 3(PQPeKTUBHBIE CIIOCOOB! PEIICHUs 33aJaudl B 3aBHCUMOCTH OT KOHKPETHBIX YCIIOBH; MPOBOAWUTH aHAIIN3
CIOCO0OO0B pelIeHus 3a/1a4; BOCCTAHABJIMBATh MPEIMETHYIO CUTYallMI0, ONMCAHHYIO B 3ajaye, MyTEM nepedopMyaupoBaHus, H300paxkaTb Ha CXeMe
TOJIBKO CYIIECTBEHHYIO MHPOPMAIIHIO; AaHAJTM3UPOBATh OOBEKT, BBLIEISAS CYLHIECTBEHHbIE U HECYIIECTBEHHbIE IPU3HAKHY.

IocaenoBareqpHOCTH M Iporpeccuu (21 yac)

75,76 YucnoBbIC IIOCIEIOBATSIFHOCTH UwucnoBas I0CJIEI0BATCIIBHOCTh. [IpUMEpbl YHCIOBBIX I10CJIEI0BATCIBHOCTEH.
BeckoHeuHbIe I10CIIeI0BATE/IbHOCTH.
77-80 ApudmeTrnueckasi mporpeccus Apudmerndeckas porpeccust U ee CBOWCTBA.
81-84 CyMMa 7 1IepBBIX 4JIEHOB apu(pMETHIECKOI . .
Dopmyna obugeco unena u Cymmbl 0 NEPEbIX YIEHO8 APUPMeMuUIecKol NPopeccul.
porpeccuu
85-88 ['eomeTpryeckas mporpeccust I'eomMeTpHyecKkas IpOrpeccusl.
89-91 CyMMa 7 IepBBIX YIEHOB FEOMETPUUYECKON . .
Dopmyna obujeco unena u cymmbl 1 NEPEbIX YIEHO8 2e0MEMPULECKOU NPOSPeccull.
IIPOrPECCUN
92-94 CyMMa OECKOHEYHOM reoOMeTpHISCKOM Cxo0AWascs 2e0Mempu4eckas npospeccus.
MIPOrpeccuu, y Kotopoi | q | <1 Yucnra Qubonauuu. 3adada o waxmamuou docke. CXO0UMOCb 2eOMemMpPUUeCKol
npozpeccuu.
95 KonTtpoJabHas padora Ne 5 o teme

«HucnoBsie IIOCJICAOBATCIIbHOCTH)

PeryasTuBHBIE: CAMOCTOATENBHO HAXOAUTH U (POPMYIHpOBaTh Y4eOHYIO MPOOIEMY, OIIEHUBATh JOCTUTHYTHIN pe3yiabTaT
Ilo3HaBaTebHBIE: YMETh OCYIICCTBIIATh aHAIU3 OOBEKTOB, CAMOCTOSATEIIBHO MCKAaTh M OTOMpaTh HEOOXOAMMYH HH(OpMAaIUIO; BbIOMpaTh Haubojee
3¢ deKTUBHBIE CIIOCOOBI pEeIIeHUS 3a/1a491

KoMMyHHKaTHBHBIE: PETYIMPOBaTh COOCTBEHHYIO JEATENbHOCTh IIOCPEACTBOM MHUCBbMEHHOU pedn

IloBTOpEeHue M cucTtemMaTu3anus yded0Horo marepuaJa (41 gac)

96-108 VYnpaxxHeHus 111 IOBTOPEHHUs Kypea 7 Temvl O nosmopenus 6y0ym ymouHeHvl ¢ yuemom pe3ynbmamos
KJacca QUaeHOCMU1ecKUx pabom
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109-121 VYnpaxxHeHus AJi1 IOBTOPEHUS Kypca 8 Temvl 0151 nosmopenus 6yOym YmouHeHvl C YUemom pe3yibmamos
KJlacca ouazHocmu4eckux pabom

122,123 HroroBasi koHTpoJIbHasi padoTa (B
dbopmarte OI'I)

124-136 VYnpaxueHus Uit TOBTOpEeHUsI Kypca 9 Temvt 0151 nosmopenusi 6y0ym YmouHeHvl ¢ Y4emom pe3yibmamos

Kjacca

OUacHOCMU4ecKux pabom

KOMMYHI/IKaTI/IBHBIe: APrYMCHTUPOBATH CBOKO TOYKY 3pCHU:A, CIIOPUTHL U OTCTAUWBATh CBOIO MO3UIHIO HeBpa)KIIe6HLIM JJIs OIIIIOHCHTOB 06pa30M;
pa3BuBaTb YMECHUA UHTCTPHUPOBATHCA B I'PYIIILY CBEPCTHUKOB U CTPOUTH IMIPOAYKTHBHOC BSaHMOHCﬁCTBHC CO CBCPCTHHUKAaMHU U B3pPOCIJIBIMU.

Pel"yJIﬂTHBHLIe:

HeﬁCTBHH " €TI0 pe3yiibTaTa.
ITo3HaBaTeIbHBIE: OCYHICCTBJIATH CPABHCHUC U KHaCCI/I(bI/IKaL[I/IIO I10 3aIaHHBIM KPpUTCPUAM

BHOCUTH HEOOXOIVMMBIC JIOTIONIHCHUS U KOPPEKTUBHI B IUIAH M CIOCO0 JCHCTBHS B CIydae PACXOXKACHHS STANOHA, PEaIbHOTrO

40




	Выпускник научится в 7-9 классах (для использования в повседневной жизни и обеспечения возможности успешного продолжения образования на базовом уровне)
	Выпускник получит возможность научиться в 7-9 классах для обеспечения возможности успешного продолжения образования на базовом и углубленном уровнях
	Статистика и теория вероятностей
	История математики

