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l. Ilnanupyemble pe3yabTaThl 0CBOEHHUS Y4€OHOI0 MpeaMeTa.

BbinycKkHUK Hay4yuTces B 7-9 kiaccax (/151 HCNOJIb30BAHMS B MIOBCEIHEBHOM KU3HU U
o0ecrieyeHUs1 BO3MOKHOCTH YCHEIIHOI0 MPOJOJIKEeHUs1 00pa3oBaHusi HA 0a30BOM

YPOBHeE)

9J1eMeHThbI TCOPUHU MHOYKECTB U MaTeMaTH4eCKOM JJOTHKH

L4 OHGpI/IpOBaTI) Ha 0a30BOM ypOBHel IHOHATHUAMHU: MHOXCCTBO, 3JIEMCHT MHOKECTBA,

MOJAMHOKECTBO, TPUHAJICKHOCTh;
®  33/71aBaTh MHO>KECTBA MEPEUUCICHUEM UX AJIEMEHTOB;
® HAXOAWTH MepeceucHne, 00bETUHEHHE, TTOJIMHOKECTBO B IIPOCTEHUIITUX CUTYAIIHSIX;
e omepupoBaTh Ha 0a30BOM ypOBHE TMOHSATHUSMU: OIpEACNiCHUE, aKchuoMa, TeopeMa,
JI0KA3aTeIIbCTBO;
® [IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI JIJIsl TOATBEPIKICHUS CBOUX BBICKA3bIBAHMIA.
B noBceHeBHOI KU3HU U IPH U3YYEHUU JAPYTUX NPeIMETOB:
®  JCIOJIb30BaTh TrpauyecKkoe MPEACTABICHUE MHOXKECTB [JIsl OMUCAHUS PeabHbIX
MIPOIIECCOB U SIBJICHUH, NPU PEIICHUH 33/1a4 IPYTUX yISOHBIX MPEAMETOB.
Yucaa
e OmnepupoBaTh Ha 6a30BOM YPOBHE MOHSTHUSMH: HATYpPaJIbHOE YHUCIO, LENOE YHUCIIO,
OOBIKHOBEHHas1 JIpoOb, JeCATHYHAs JApoOb, CMEIIaHHas JpoOb, PAIMOHAIBLHOE YHCIIO,
apu(METUYECKHI KBaJIpaTHBIH KOPEHb;,
®  JCHIOJIB30BaTh CBOMCTBA YKMCEJI U ITPABUJIA ACVCTBUI IIPU BBINOJHEHUN BBIYUCIICHUN;
®  JCIOJIb30BaTh MPU3HAKHU JEIUMOCTU Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUH BBIYUCICHUN
Y PEIICHUH HECIIOKHBIX 33]1a4;
®  BBINOJHATH OKPYTJIEHHUE PALlMOHAIBHBIX YHCEN B COOTBETCTBUU C IIPABUIIAMM;
®  OILICHMBATh 3HAYEHUE KBAAPATHOI'O KOPHS U3 MOJOKUTEIBHOTO LENIO0r0 YNCa;
®  pacrno3HaBaTh PallMOHAJIbHBIE U UPPALlMOHAIbHBIE YUCIIA;
®  CpaBHHMBATH YHUCIIA.
B noBceHeBHOI KU3HU U IPH U3YYEHUU APYTUX NMPeIMETOB:
®  OLICHUBATh PE3YJIbTATHl BHIYMCICHUN MPU PEIICHUH MPAKTUYECKUX 3a/a4;
®  BBITNIOJHATH CPABHEHHE YMCEN B PEATbHBIX CUTYAIIUsX;
®  COCTaBIIATh YUCJIOBBIC BBIPAKCHUS TPU PEIICHUU MPAKTHYECKUX 33/1ad W 33134 U3

JIPYTUX YU4EOHBIX TTPEIMETOB.

1 351ech 1 manee — pacro3HaBaTh KOHKPETHBIE IPUMEPbI OOIIMX MOHATHI 110 XapaKTEPHBIM MPU3HAKAM, BBITOIHATH
JICHCTBUS B COOTBETCTBUU C OIPEIEIICHUEM U IPOCTEHIIMMU CBOMCTBAMU IIOHATUMN, KOHKPETU3UPOBATh IPUMEPAMHU
o011Me ITOHITHS.



ToxknecTBeHHbIE Pe0OPA30BAHUSA
e BrimosHATE HECHOXKHBIC MpPeoOpa3oBaHUS Ui BBHIYMCICHUS 3HAUYECHUN YHCIIOBBIX
BBIPDAKEHHM, COJEp)KAIMX CTENEHU C HAaTypalbHBIM IIOKa3aTejleM, CTENeHU C IEJIbIM
OTPHULIATEIILHBIM MTOKa3aTelieM;
®  BBLINOJHATH HECJOXKHBIE MPeoOpa3oBaHMs LEIbIX BhIPAKEHUI: PacKpbIBaTh CKOOKH,
NPUBOIUTH TOAOOHBIE ClIaracMeblIe;
®  HCIOJIb30BaTh (HOPMYJBI COKpPAIICHHOTO YMHOXEHHS (KBaJpaT CyMMBbI, KBajapaT
Pa3HOCTH, PA3HOCTH KBAIPATOB) JIJISl YIPOIICHUS BEIYMCICHUM 3HAUCHHU I BBIPAXKEHUH;
®  BBLINOJHATH HECJOXKHBIE TMPeoOpa3oBaHUsl JIPOOHO-TUHEHHBIX BBIPAXKCHUH U
BBIPKEHHM C KBaJPaTHBIMU KOPHSIMH.
B noBceHeBHOM KU3HM U NIPU M3YYEHUH APYTUX NPeIMETOB:
® TIOHMMAaTh CMBICII 3aMMCH YKCIIa B CTAHAAPTHOM BH/JIE;
e  omepupoBaTh Ha 6A30BOM YPOBHE MOHSATHUEM «CTaHAAPTHAS 3AIUCH YUCIIAY.
YpaBHeHNsI 1 HEPABEHCTBA
e OmnepupoBaTh Ha 0a30BOM YpPOBHE MOHITHSIMH: PaBEHCTBO, YHCIOBOE PaBEHCTBO,
ypaBHEHUE, KOPEHb YPaBHEHHUsI, PEIICHHE YPaBHEHHUs, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pEllICHNE HEPABEHCTBA;
®  TIPOBEPATH CNPABEIJIMBOCTH YHCIOBBIX PABEHCTB U HEPABEHCTB;
e pemaTh JUHEWHBIE HEPABEHCTBA U HECIOXHBIE HEPABEHCTBA, CBOJSIIMECS K
JIMHEWHBIM;
®  pelaTh CUCTEMBI HECIIOKHBIX JTJUHEHHBIX YpaBHEHUH, HEPABEHCTB;
®  MPOBEPSATH, ABJSAETCS JTU TAHHOE YHCIIO PElIEHHEeM ypaBHEHUs (HEpaBEHCTBA);
e  pemiaTth KBaJIpaTHBIE YpaBHEHUS M0 (HopMyIie KOpHEH KBaApaTHOTO YPAaBHEHHUS,
®  1300paXkaTh pEUICHHs] HEPABEHCTB M UX CHCTEM Ha YHCIOBOM MPSIMON.
B noBcenHeBHOM KU3HU U NPU U3YYEHUU APYTUX NPeIMeTOB:
®  COCTaBIIATh M pEeIIaTh JUHEHHbIE YPAaBHEHUs NPHU PEUICHUU 3a/1ay, BOZHUKAIOIIUX B
IPYTUX Y4eOHBIX MPEAMETaxX.
DOyHKIUH
e HaxomauTs 3HaueHHE (PYHKIIUHU TI0 33JaHHOMY 3HAUYEHUIO apTyMEHTa;
e HaxOJUTh 3HAUYCHHE APTyMEHTa MO 33/laHHOMY 3HAYCHHIO (DYHKIIMH B HECIOXHBIX
CUTyaIusX;
®  ONpeNeNiaTh IMOJOKEHHWE TOUYKH IO €€ KOOpJAWHATaM, KOOpPAMHAThI TOUYKH IO €€

ITOJIOKCHHUIO Ha KOOpI[HHaTHOf/'I IIIIOCKOCTH,



e 10 rpaduKy HaxXoAuUTh OONACTh ONPEAETICHUS, MHOXECTBO 3HAYECHUH, HYIH
(YHKLIMH, TPOMEXYTKH 3HAKOIOCTOSHCTBA, IIPOMEXKYTKM BO3pacTaHUs M  yObIBaHHS,
HanOoJIbIIIee M HAUMEHbIIIee 3HaYCHUs (DYHKIINU;

®  CTPOUTH TpaduK JUHEHHOU (DyHKINHU;

®  TIPOBEPSATH, SABJIAETCS JIU JAHHBINA rpaduk rpadukoM 3a1aHHON GyHKIMK (JIMHEHHOM,
KBaJPaTUYHOM, 0OpaTHOMN MPONOPLUOHAIBHOCTN);

e omnpeneniarTb NPUOIIKEHHBIE 3HAYCHHUS KOOPIUHAT TOYKH IepeceueHHst TpaduKoB
byHKIUH;

e omepupoBaTh Ha  0a30BOM  YpPOBHE  TOHATHUSIMH:  IIOCIIEIOBATEIHHOCTD,
apudMeTHIeCcKas MPOrPECCHsi, TEOMETPHUYECKAs POTPECCHS;

e pemiath 3aJa4d HA TPOTPECCHH, B KOTOPBIX OTBET MOXKET OBITh MOJIy4YeH
HETOCPEACTBEHHBIM TI0JIcUueTOM 0e3 mpuMeHeHHs (HopMy.

B noBceaHeBHOI )KM3HM M PU U3YYeHHH APYTHX MPeAMeTOB:

®  HCINOJB30BaTh I'paMKU pPeabHbIX MPOLECCOB U 3aBUCUMOCTEH /IS ONIpeIesIeHUs] UX
CBOWCTB (HauOoJIbLIME M HAUMEHbIIME 3HAYEHHUs, MPOMEXKYTKH BO3pACTaHHUs U YObIBaHMS,
00J1aCTH MOJIOKUTENIBHBIX U OTPULIATENIbHBIX 3HAUEHHUH U T.11.);

®  WCNOJNB30BaTh CBOWMCTBA JMHEWHOW (PYHKIUH U ee TpauK MpH pEIIeHUH 3aaad U3
JpYyTUX y4eOHbIX IPEAMETOB.

CTaTHCTHKA U TeOPHUs BepPOSITHOCTEH

e lmerp mpenctaBieHHWE O CTAaTUCTHYECKUX XapaKTEPUCTHKAX, BEPOSTHOCTH
CIIy4aifHOTO COOBITHS, KOMOMHATOPHBIX 33]1a4ax;

e pemarb MPOCTEWIIME KOMOWHATOpPHBIE  3aJad4d  METOJOM  MPSIMOTO |
OpraHW30BaHHOTO MEpedopa;

®  TPEICTaBIATH JaHHBIC B BUE TAOJHII, AUAarpaMMm, TpaduKoOB;

e  ynTaTh MHOOPMAIIHIO, TPEJCTABICHHYIO B BHJIE TAOJHUIIBI, IUATPAMMEI, TpaduKa;

®  OmpeneNniaTh OCHOBHBIE CTATHCTUYECKNE XapaKTEPHCTUKN YHCIOBBIX HA0OPOB;

®  OLIEHUBATh BEPOATHOCTh COOBITHS B MPOCTEHIINX CIydasx;

®  UMETb IIPEJCTABICHNUE O POJIM 3aKOHA OOJIBIINX YUCET B MACCOBBIX SIBICHUSIX.

B noBcegHeBHOI :KM3HM M IPU U3YYEHHUH APYTHX MPeAMETOB:

®  OLIEHUBATh KOJIMYECTBO BO3MOXKHBIX BApUAHTOB METO/IOM Iepedopa;

® UMeTh NpPEJCTAaBICHHE O POJU NPAKTUYECKU JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITHI;

® CpaBHUBATb OCHOBHBIE CTATUCTHYECKHE XAPAKTEPUCTHUKH, MOJIyUYE€HHBIE B Ipolecce

peHiCHUA HpHKHaﬂHOﬁ 3a/1a4yd, U3y4YCHHUS PCaJIbHOIO SBJICHMS,



®  OICHUBATh BEPOSTHOCTh peabHBIX COOBITUH U SIBIEHUN B HECIIOKHBIX CUTYaLIUAX.
TexcroBble 3a1a4n
e Pemarth HECIOXKHBIC CIOKETHBIE 33[aud pPa3HbIX THIIOB Ha Bce apu(pMETHUYECKHE
JIeHCTBHS,
® CTpOWUTH MOJAETH YCIOBHS 3afadd (B BHUAE TaONHMIBI, CXEMbI, PHUCYHKA WIH
yYpaBHEHHUS), B KOTOPOM NaHbl 3HAUEHHUS JBYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIMYUH, C LIEJBIO
MIOWCKA PELICHUs 3a1a4H;
®  OCYIIECTBIISITH CIIOCOO IMOMCKA PELICHUS 331a4H, B KOTOPOM PacCyKICHHUE CTPOUTCS
OT YCJIOBHUS K TPEOOBAHUIO MM OT TPEOOBAHUS K YCIOBUIO;
®  COCTaBJIATH IUJIaH PEIICHUS 33/1auH;
®  BBIJCJIATH 3TAIBI PELICHUS 331a4H;
®  UHTEPHPETHPOBATH BHIUYUCIUTEIBHBIE pPE3yJlbTaThl B  3agade, MCCIEIOBATh
MOJIyYEHHOE PEIICHHE 3aJauu;
® 3HAThH pa3IMUME CKOPOCTEH 0OBEKTA B CTOSIYEH BOJIE, IPOTUB TEUCHUS U 110 TEUYCHHUIO
pexu;
e  pemath 337a4d Ha HAXOXKICHUE YaCTH YHCJIa U YHCIIA 1O €0 YacTH;
e pemarh 33Ja4d Pa3HBIX THNOB (Ha paboTy, Ha TOKYNKH, Ha JBUXKCHHUE),
CBSI3BIBAIOIIMX TPU BEJIMYHHBI, BEIICISATH 3TH BETMYMHBI M OTHOIICHHUS MEX/Ty HUMHU;
®  HAXOIUTh NMPOLEHT OT YKCIA, YUCIO 1O MPOIEHTY OT HETr0, HAXOAWThH MPOIEHTHOE
CHIDKEHHE WM MIPOIICHTHOE TIOBBIIICHHE BETMYNHBI;
®  pemiath HECIOXKHBIE JIOTHIECKUE 33/1a9F METOJIOM PaCCyKICHUH.
B noBceaHeBHOIi )KM3HM M PU U3YYE€HHUH IPYTHX NMPeEAMETOB:
®  BBIJIBUTATh TUIOTE3bl O BO3MOXHBIX MPEIEITBHBIX 3HAYCHUSX HCKOMBIX B 3a/aye
BEJIMYMH (J1€7aTh PUKUIKY).
I'eomeTpuueckue Gpurypsi
e  OmnepupoBaTb Ha 0a30BOM YPOBHE MOHATHSAMH F€OMETPHUUECKUX (DUTYD;
e u3BIeKaTb WHGPOPMALMIO O TeOMETpUYecKuX (Qurypax, MpeIcTaBIeHHYI0 Ha
YepTekax B SIBHOM BHJIC,
® [pUMEHATHh s pelleHus 3a7ady TeoMeTpuueckue (axThl, €CIM YCIOBHS UX
NpUMEHEHHUS 3aaHbl B IBHOU (hopme;
e pemaTh 3a/a4d HAa HAXOXJAEHUE TE€OMETPHUECKMX BEJIMYMH IO OOpa3laM MM
ITOPUTMaM.

B noBceHeBHOM KU3HHM M TIPH M3YYCHHUH APYTHX NPEIMETOB:



®  JCIOJIb30BaTh CBOMCTBA T€OMETPHYECKUX (HUTYp ISl PEIICHHS THUIOBBIX 3ajad,
BO3HHMKAIOIINX B CUTYyAITUSAX TIOBCETHEBHOM JKU3HH, 3a71a4 MPAKTHYECKOTO COJEPIKAHMSI.
OTHo1IEHHS
e OnepupoBarh Ha 0a30BOM YpPOBHE MOHSATHIMH: PAaBEHCTBO (UTYp, paBHBIE (QUTYDHI,
PaBEHCTBO TPEYTOJbHUKOB, IMAPAUICNBHOCTh MPSMBIX, MEPIEHIUKYISIPHOCTh MPSMBIX, YTJIbI
MEXIY MPSMBIMHU, IEPICHAUKYIISIP, HAKIIOHHAS, TTPOCKITHSI.
B noBcenHeBHOI JKU3HU U MIPU U3YYEHUH JAPYTUX NMPeIMeTOB:
®  JCIOJIb30BaTh OTHOIICHMsI JUIsI PEIICHHsS MPOCTEHINMX 3a7ad, BO3HUKAIOIIUX B
peanbHON KU3HU.
HN3mepeHus ¥ BbIYMCIEHUSI
e BbIONHATH U3MEpPEHUE [JIMH, PACCTOSHUM, BEJIUYMH YIJIOB, C IOMOIIbIO
WHCTPYMEHTOB JIJIS U3BMEPEHUM JIJTMH U YTJIOB;
® [PUMEHATH (QOPMYJBI TEPUMETpa, IUIOMAAA U O0bEeMa, IUIOMIATU TIOBEPXHOCTH
OT/IENIbHBIX MHOTOTPAHHUKOB IPY BBIYHCIICHUSIX, KOT/Ia BCE JIaHHBIE UMEIOTCS B YCIIOBHUH;
e mpumMeHATH TeopeMy Iludaropa, 6a3oBbIe TPUTOHOMETPUICCKUE COOTHOIICHUS JIJIS
BBIYMCIICHUS JJIMH, PACCTOSIHUMN, TIOMIAZAEH B MPOCTEUILNX CIyYdasiX.
B noBceHeBHOI KU3HU U IPH U3YYEHUU JAPYTUX NPeIMETOB:
®  BBIYHCIATH PACCTOSIHMS HAa MECTHOCTHM B CTaHIAPTHBIX CHUTyalusX, IUIOMIATU B
MIPOCTEHIINX CITydasx, MPUMEHATh GOPMYJIIBI B MPOCTEHIIIMX CUTYAIUAX B [IOBCEIHCBHON KU3HU.
I'eomeTpryecKkue mMoCTpoeHust
e 3oOpaxkaTh THUNOBBIE TUIOCKHUE (DUTYpPHI U QUTYpPHI B TMPOCTPAHCTBE OT PYKU U C
MTOMOILIbI0 HHCTPYMEHTOB.
B noBcenHeBHOI KU3HM U MPU U3YYEHUH APYTUX NPeIMETOB:
®  BBIMOJHATH MPOCTEHIITNE TMOCTPOEHUS HAa MECTHOCTH, HEOOXOJMMBIE B pPEabHOU
JKM3HU.
I'eomeTpnueckue npeodpa3zoBaHus
e Ctpouth purypy, CHMMETPUUYHYIO TaHHOU (PUType OTHOCUTENTHHO OCH U TOUKH.
B noBcenHeBHOI KU3HU U TPH U3YYEHUU APYTUX NPeIMETOB:
®  pacrmo3HaBaTh JBIKEHHE OOBEKTOB B OKPYKAIOIIIEM MHUPE;
®  pacrmo3HaBaTh CUMMETPHUYHBIE (PUTYPHI B OKPY>KAIOILIEM MHpE.
BekTopbl 1 KOOPAMHATHI HA MJIOCKOCTH
e OmepupoBaTh Ha 0a30BOM YpOBHE TMOHSATHUSMHU BEKTOp, CyMMa BEKTOPOB,

IMPOU3BCACHUEC BEKTOPA HA YMCJI0, KOOPAWMHATHI HA IMJIOCKOCTHU,



e ompeneniaTh NPUOTMKEHHO KOOPAMHATHI TOYKH TI0O €€ H300paKeHUI0 Ha
KOOPJAWHATHOW IJIOCKOCTH.
B noBcenHeBHOI KU3HM U NPU U3YYEHUH APYTUX NPeIMETOB:
®  JCIOJI30BaTh BEKTOPHI ISl PEIICHUS MPOCTEHIINX 3aa4 Ha ONPEIEICHHE CKOPOCTH
OTHOCUTEIILHOTO JIBUIKCHHUS.
HcTopus MmaTteMaTuku
e OnwuceiBaTh OT/AEJIbHBIC BBIAAIOIIMECS PE3YJbTAaThl, MOJYYEHHbIC B XOJI€ Pa3BUTHUSA
MaTE€MaTHUKHU KaK HAyKH;
®  3HATh NPUMEPbl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBA3U C OTEUECTBEHHOU
Y BCEMUPHOH UCTOPUEH;
® [IOHMMAaTh POJIb MATEMATHKHU B pa3BUTHU Poccuu.
MeTtoanl MaTeMaTHKH
e BriOupare noaxoasimuid HM3y4YeHHBIH METOA JJsl PEIICHUS HM3YyYEHHBIX THUIIOB
MaTeMaTHYECKHUX 3aJ1a4;
e [lpuBoauth TpHUMEpPHl MATEMATHYECKMX 3aKOHOMEPHOCTEH B  OKpyXarouen

JEUCTBUTEIILHOCTH U ITPOU3BCACHUAX UCKYCCTBA.

BbINyCKHUK MOJYYHT BO3MOKHOCTH HAy4YHThesl B 7-9 Kkjaccax s obecnedyeHHs

BO3MO’KHOCTH YCHEIIHOT0 MPOI0JKeHHs 00pa3oBaHusl HA 0a30BOM H YIIyOJeHHOM

YPOBHSIX

DJieMeHThI TEOPUH MHOKECTB M1 MATEeMAaTHYEeCKOIl JIOTMKH

e Onepuposamv® nouamuAMU: oOnpederenue, meopemd, aKCUOMA, MHOICECHEBO,
XAPAKmepucmuKky MHONCECMEd, JIeMEeHm MHONCEeCMEd, Nycmoe, KOHeuHoe U OeCKOHeuHoe
MHOHCECMBO, NOOMHONCECMBO, NPUHAODTICHCHOCHb, BKII0UEHUe, PABEHCIMBO MHONCECTE,

®  U300padiCcamv MHOIHCECBA U OMHOULEHUE MHOMCECTE C NOMOWbIO Kpy2os Diliepa;

® onpeodensimvb  NPUHAONEHCHOCMb  DJIEMEHMA  MHOMCECMBY,  00beOUHeHUulo U
nepeceueHur MHOJCeCms;

®  3a0a6amb MHOJNCECMBO C NOMOWbDIO HNEPEUUCTIeHUs. IIEMEHMOB, CLOBECHO20
ONUCAHUS;

®  onepupogamv  NOHAMUAMU.  BbICKA3bIGAHUE,  UCMUHHOCMb U  JONCHOCMb
BbICKA3bIBAHUSL, OMPUYAHUE BbICKA3BIGAHUL, ONEpayul HAO BbICKA3bIGAHUSIMU. U, UIU, He,

YC06HblE 6bICKA3bIBARUA (MMI’UZI/IKCZL}MM),‘

L4 Cmpoumbs 6blCKA3bI6ARUA, OMPUYAHUA BbICKA3LIBAHUIL.

2 3IICCB " Jajec — 3HaTb ONPEACICHUEC TIOHATUA, YMETH MMOSACHATH €TI0 CMBICJI, YMETbh UCIIOJIb30BaTh NOHATUE U €TI0
CBOIiCTBa IIpyu IpOBCACHNU paccyxcz[eHI/Ii/'I, J0Ka3aTeJbCTB, pCIHICHUU 3a/1a4.



B noBceaHeBHO KM3HM U NIPH U3YYEHHHU APYTUX NMPeIMETOB:
®  cmpoumb YenouKu yMO3aKaOYeHUll Ha OCHOBE UCNONb308AHUS NPABGUIL IO2UKU,
®  UCNONL306AMb  MHOMCECMBd, ONepayuu ¢ MHOMXCeCmeamu, ux epaguueckoe
npeocmasienue 0 ONUCAHUS PeanlbHbIX NPOYECccos U s61eHULL.
Yucaa
e Onepuposamv NOHAMUAMU: MHONCECMEO HAMYPATLHLIX YUCET, MHOINCECNBO YENbIX
yucen, MHONCECMBO PAYUOHANbHBIX YUCel, UPPAYUOHANbHOE HUCIO, K8AOPAMHbIU KOPEHb,
MHOHCECMBO OelCMBUMENbHBIX YUCE]l, 2EOMEMPUYECKAs UHMEPNPEemayus HamypaibHblX, YeblX,
PAYUOHATILHBIX, OCUCMBUMENbHBIX YUCE]L;
®  NOHUMAMb U 0OBACHAMb CMBICT HOZUYUOHHOU 3ANUCU HAMYPATILHO20 YUCIA,
®  GLINONHAMb BLIYUCIEHUS, 8 MOM YUCTE C UCNONIb308AHUEM NPUEMO8 PAYUOHALLHBIX
8bIYUCTCHUU,
®  GLINOJHAMb OKPY2IleHUE PAYUOHANbHBIX YUCE]l C 3A0AHHOU MOYHOCIbIO,
®  CpasHusamv payUOHAIbHBIE U UPPAYUOHANbHBIE YUCIA,
®  npedcmasisimeb PAYUOHAILHOE YUCTO 8 8Ude 0eCAMUUHOU Opoou
®  YNOpA0OUUBAMb YUCIA, 3ANUCAHHbIE 8 8U0e 0OLIKHOBEHHOU U 0eCAMUYHOU OpoOU,
o naxooumv HO/[ u HOK uucen u ucnonv3osams ux npu peulenuu 3a0ay.
B noBceHeBHOM KM3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:
®  NpUMEHAMb NPABULA NPUOTUINCEHHBIX BbIYUCIEHUU NPU peuleHUul NpaKmudecKux
3a0ay u pewieHuu 3a0ay Opyeux yueOHvIx npeomemos;
®  GLINONHAMbL CPABHEHUE pe3VIbMAamos EblYUCIEHU NPU peueHuu NpaKmuyeckux
3a0ay, 6 Mom yucie NPUOTUNHCEHHBIX BbIYUCTEHULL,
® cocmasname U OYEHUBAmMdv HYUCTIOBblEe BbIPANCEHUS NPU peuleHUU NPaKmuieckKux
3a0a4 u 3a0a4 u3 opyaux y4eOHvlX Npeomemos,
®  3anuUCLIBAMb U OKPY2AMb YUCTI08blE 3HAYCHUS PeANIbHbIX EIUYUH C UCNONIb30BAHUEM
DA3HBIX CUCTEM UMEPEHUSL.
ToxnecTBeHHBIC TPe0OpPa30BaAHUA
o  Onepuposamv NOHAMUAMU CMENEHU C HAMYPAIbHbIM NOKA3amenem, CmeneHu ¢
YenviM OmpuyamenbHulM noKasamenem,
®  GLINOAHAMbL NPeodPA306aAHUS. YENbIX BbIPANCEHUN. OelCmeus ¢ O0OHOUeHAMU
(cnoxcenue, evluumanue, YMHOJNMCEHUE), OUCMEUsl C MHO2OUNIEHAMU (ClodceHue, 8bluumaHue,
VMHOOICEHUe);
®  GLINONHAMbL PA3N0JCEHUE MHO20YIeHO8 HA MHOMCUMENU OOHUM U3 CNocoDos8:

8blHeceHuUe 3a CKOOKY, 2PYNNUPOBKA, UCNONb308aHUE DOPMYI COKPAUEHHO20 YMHONCEHUS,



®  guIdenAmb K8AOPAm CyMMbl U PAZHOCMU OOHOUIEHO8,

®  PACKNAObIBAMb HA MHONCUMENU KBAOPAMHBIL MPEXUTIeH,

®  GLINOAHAMbL NPeOOPA3OBAHUSL  BBIPAJNCEHUN, COOEPAHCAUUX CMENneHU C YerlblMu
OMPUYAMENbHBIMU  NOKA3AMENAMU, NepexoOums Om 3anucu 6 6ude CmeneHu ¢ Yenvim
ompuyamenbHblM NOKA3amenem K 3anucu 8 guoe opoou;

®  BLINOAHAMbL NPeodPA308aHUsL OPOOHO-PAYUOHANLHLIX BbIPAICEHUL: COKPAUEeHUE
Opobell, npusedeHue aneebpaudeckux opoobeti Kk 00uemy 3HaAMeHamento, CLoNCeHUe, YMHOJICEeHUe,
denenue aneedopaudeckux opobell, 8038edeHue aneedbpauyeckol Opoou 6 HAMypaibHyl0 U Yeryro
OMPUYAMENbHYIO CIeNneHb,

®  BLINOIHAMb NPEOOPAZOBAHUSL BLIPAICEHULL, COOEPACAUUX KBAOPAMHbIE KOPHU,

®  guldenamyb K8aopam CyMMbl UIU PASHOCMU O8YYLEHA 8 BbIPANCEHUSX, COOEPHCAUUX
K6a0pammubvle KOPHU,

®  BLINONHAMb NPEOOPA30BAHUSL BLIPANCEHUL, COOEPHCAUSUX MOOYTb.

B noBceHeBHOM KM3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  BLINOIHAMb NPEOOPAZ0BAHUS U OCUCMBUS C YUCLAMU, 3ANUCAHHBIMU 8 CIMAHOAPMHOM
suoe;

®  GLINOAHAMb NPeodPA306AHUsL ANCeOPAUYECKUX GLIPAJICCHUN NPU peueHuu 3a0ay
Opyeux yueOHbIX npeomMemos.

YpaBHeHNsI 1 HEPABEHCTBA

o  Onepuposams NOHAMUSAMU. YPAGHEHUE, HEPABEHCMBO, KOPEeHb YPAGHEHUs, PeuleHUe
HEePAseHCMBd, PAGHOCUNbHbIE YPAGHEHUs, 001acmb OnpeoeneHus YpaeHeHus (HepaseHcmsa,
cucmemvl YPagHeHUIl Ul HEPABEHCME);

®  pewiamv JUHEUHblE YPAGHEHUs U VPABHEHUS, CBOOUMbIEe K JTUHEUHbIM C NOMOWbIO
MOAHCOECMBEHHBIX NPE0OPAZ0BAHULL,

® pewiamvb KEaOpamuvie YPAGHEHUs U YPAGHEHUs, CB00UMble K K8AOPAMHBIM C
HOMOWBIO MOHCOECMBEHHBIX NPEOOPAZ0BAHULL,

®  peuwiamsb OpoOHO-UHElIHbIE YDAGHEHUS,

® pewams  npocmeluiue  UPPAYUOHANIbHLIE  YPAGHEHUS  8UOA «/f(x):a,
JT09=a(x):

n
e  pewams ypasHenus suoa X =a;

®  pewambsv YypasHeHUsl cnocoboom PAa3024CEeHUA HA MHOJMCUmMelu U 3aMeHbl I’lepeﬂ/leHHOZz,'
L UCNONIL306AMb MEmo0 unmepeaios ons peutenusl yevlx u ()p06H0-paL;u0Haﬂbezx

HepaeeHcme,



®  pewiams NUHElHble YPAGHEHUS U HEPABEHCMBA C NAPAMEMPaMu,

®  peuiams HeCloNHCHblE K8AOPAMHbLE YPAGHEHUS C NAPAMEMPOM,

®  peuiams HeClONHCHblE CUCEMbl TUHEIIHbIX YPABHEHULL C RapaMempamu,

®  peuiams HeCl0HCHbLE YPAGHEHUS 8 YENbIX YUCTLAX.

B noBceHeBHO KM3HHM ¥ TIPU U3YYEHHH APYTUX MPEIMETOB:

® cocmasnamev U peulams JUHeliHble U K8AOpammubvle YPAGHeHUs, VPABHEHUs, K HUM
€800AWUECS, CUCEMb] TUHEUHbIX YDAGHEHUl, HEPABEHCME NPU PeueHUU 3a0ay Opyaux y4eOHbIxX
npeomemos;

®  GLINONHAMb OYEHKY NpaABOONn000dUs pe3ylbmamos, NONYYAeMblX NpU peuleHuu
JIUHEUHbIX U K8AOPAMMHBIX YPABHEHUlN U CUCMeM JIUHEUHbIX YPABHeHUll U HepaseHcme npu
peuieHulU 3a0ay Opy2ux yueoHvIX npeomemos;

®  guIOUpamb coomeemcmsyloujue YpPAasHeHUs, HePA8eHCMEd UlU UX cucmemvl OJisl
COCMAGNeHus Mamemamuyeckol Mooeiu 3a0aHHOU peanlbHOU Cumyayuu Uil NpUKiIaoHou
3a0avu;

®  yMemb UHMEPNPemuposamsv NOJYUEHHbIN NPU peuleHUU YPaeHeHUs, HepaseHCmed
UnU cucmembul pe3yibmam 8 KOHmeKcme 3a0aHHOU PeaibHOU CUmyayuu uid NPUKIaoHol 3a0adu.

DOyHKIUH

o  Onepuposamv NOHAMUAMU. (DYHKYUOHANbHAS 3A8UCUMOCTb, QYHKYUs, 2pagux
@yHKyuU, cnocobbl 3a0anus QYyHKYUU, apeyMeHm u 3navenue Qyukyuu, oonacmes onpeoenerus u
MHOJICECMB0  3HAYeHUll  (QYHKyuu, HyIu QYHKYuy, NPoMetCymrKu 3HAKONOCMOAHCMEA,
MOHOMOHHOCMb (YYHKYUU, YeMHOCMb/HeuemHOCMb YHKYUU,

e cmpoumb  epaguku  JTUHEUHOU, Keaopamuynou  QyHKyu, obpamuoltl

NPONOPYUOHATLHOCU, DYHKYUU 8U0A: Y = A + Lb vy =%, y=3x, y=|x;
X+

® Ha npumepe K8AOPAMUYHOU (QYHKYUU, UCNOIb308AMb NPeodpa308aHus epapura
@ynxyuu Y=F(X) ons nocmpoenus epaguxos pynxyuii y = af (kx +b)+c

®  cocmasnsime YPAGHEeHUs NPIMOU NO 3A0AHHBIM YCI0GUSIM: NPOX0Osawell uepes3 06e
MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOOsiyell yepe3 OAHHYI0 MOYKY U NApallelbHOl
OaHHOU NPAMOU;

® uccredosamuv yHKYUIO NO ee epaghuxy;

®  HAXOOUMb MHONCECMBO 3HAYEHUU, HYIU, NPOMEN’CYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU YHKYUU,

®  onepupoéamv NOHAMUAMU: NOCLE008AMENbHOCMb, aApupMemuyeckas npospeccus,

ceomempuueckKas npocpeccust,



®  pewams 3a0ayu HA APUPMEMUUECKVIO U 2EOMEMPULECKYIO NPOCPECCUIO.
B noBceaHeBHOIi )KM3HU M IPU U3YYE€HHH IPYTHX NMPeEAMETOB:

®  ULIIOCMPUPOBATL C NOMOWBIO 2PAPDUKA PEabHYIO 3a8UCUMOCTb UTU NPOYECc NO UX
XapakxmepucmuKam,

®  UCNONBL308aMb CEOUCMBA U 2PAPUK K8AOPAMUUHOU (DYHKYUU NPU peuleHul 3a0ay u3
Opyaux yueOHblX npeomMemos.

TekcToBbIe 321a4H

e Pewamb npocmeie U CI0JXCHble 3A0ayl PA3HLIX MUNOS, 4 MAKHCe 3a0ayu
NOBLIULEHHOU MPYOHOCU,

®  UCNONL308aMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeIU MEKCMO8 CLOICHBIX 3a0ay OJisl
HOCMPOeHUs NOUCKOBOU CXeMbl U peuleHUs 3a0ay,

*  paziuuames Mooeib MeKcma u Mooeib peueHus 3a0a4u, KOHCMpPYyupoeams K 0OHOLU
MOOenu peuteHus HeCI0HCHOU 3a0ayu pasHble MOOeIU MeKCma 3a0adu;

®  3HaAmMb U NPUMeHsMb 00a Ccnocoba noucka pewleHusi 3a0au (om mpebosanusi K
VCILOBUIO U OM YCI0BUSL K MPeb0B8aAHUIO),

®  MOOenUpo8amsb paccylcOeHUs npu NOUCKe PEuLeHUst 3a0ad ¢ NOMOWbIO epag-cxembl,

®  gbIdeNAMb SMANbL PeuleHUs: 3a0ayl U COOEePICAHUE KAANCO020 dIMand;

®  yuemb 8bIOUPAMb ONMUMANBHBIL MEemoO peuleHus 3a0ayu U O0CO3HABAMb 6blOOD
Memooa, paccmMampugams paziuyHvle Memoobl, HAXO0OUMb pAa3Hble peuleHus 3a0ayu, eciu
B03MOJCHO,

®  QHAIUBUPOBAMb 3aMPYOHEHUs NPU PEUEHUU 3A0aY,

®  GLINOAHAMb PA3IUYHbLE NPeoOPA308AHUSL NPEOTONCEHHOU 3a0ayu, KOHCMPYUPOSAMb
HO8ble 3a0a4u U3 OAHHOU, 8 MOM Yucie oopamuule;

®  UHMEPNPemuposams  GbLIYUCIUMENbHbIE pe3yabmamsl 6 3adaue, UCCLed08amb
NOYYEHHOe peueHue 3a0a4l;

®  QHAMUBUPOBAML  BCEBOZMOMNCHBIE —CUMYAYUU  G3AUMHO20  PACHOJIONCEHUSI  O8YX
00bEeKMOo8 U U3MEHeHUe UX XAPAKMEPUCMUK NPU COBMECHHOM OBUICEHUU (CKOPOCMb, 6peMs,
pAaccmosiHue) npu peuwieHuu 3a0ay Ha O08udiceHue 08yX 00beKmo8 KAk 6 00HOM, MaxK U 8
NPOMUBONOJIONCHBIX HANPABTIEHUSAX,

®  UCCTe008aMb BCEBOZMONCHBIE CUMYAYUU NPU PeleHUU 3a0ay Ha 08UNCEHUE NO peKe,
paccmMampusams pasHvle CUCHEeMbl OmMcyema,

®  pewamos pa3HOO6pa3Hbl€ 3a0a4u «Ha yacmuy,



®  pewams U 000CHOBLIBAMb C60€ peuleHue 3a0ay (8blOensimb MaAMemMamuiyecKyro
OCHOBY) HA HAXOXNCOEHUE YACMU YUCAA U YUCIA NO €20 YACU HA OCHO8E KOHKPEMHO20 CMbICIA
opodu;

®  0Co3HABamb U 0OBLACHAMb UOSHMUYHOCHb 3A0AY PA3HBLIX MUNOS, CEA3bI8AIOUUX MPU
BeUUUHbL (Ha pabomy, HA NOKYNKU, HA O8UdICEHUE), 8blOENsIMb MU GeIUUUHbL U OMHOUEHUS
MedHcOy HUMU, NPUMEHSMb UX HpU peuleHuu 3a0ay, KOHCMPYuposams coOCmeeHHble 3a0ay
VKA3AHHBIX MUNOS;

®  graOdemb OCHOBHBIMU MEMOOAMU PEUEHUs 3A0a4 HA CMECU, CNIAGbL, KOHYEHMPAYul,;

®  pewams 3a0a4u HA NPOYEHMbL, 8 MOM YUCTIe, CLONCHbLE NPOYEHMbL C 0O0CHOBAHUEM,
UCNnoONL3Ys pasmvie CHOCOObL;

®  pewams jo2udecKue 3a0aiu Pa3HbIMU CNOCObAMU, 8 MOM HUCae, ¢ 08YMsL OIOKAMU U
¢ mpems O10KaMu OAHHBIX C NOMOWbIO MAOIUY,

o pewams 3a0auu N0 KOMOUHAMOPUKEe U Meopuu GepoSMHOCMEN HA OCHO8e
UCNONIL30BAHUS U3YUEHHBIX MEeMOO08 U 0O0CHOBLLEANMb PeuleHUe,

®  pewams HecClONHCHbLE 3a0ayL N0 MAMEMAmu4eckol CIMamucmuKe;

®  0s1ademb OCHOBHBIMU MEMOOAMU PEUEHUS. CIONCEMHBIX 3a0ay. apu@dmemuyecKull,
aneebpauveckuil, nepebop 6apuanmos, 2eoMempuiecKull, 2paguyuecKuil, NPUMEHIMb UX 8 HOBbLX
NO CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noBceHeBHO KM3HHM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  gbloenamb Npu peuieHuu 3a0ay XapaxKmepucmuKky paccmMampusaemol 8 3aoaue
cumyayuu, OmauU4dHble OMm peaibHuIX (Mme, om KOMOpulX abCcmpasuposaniiucs), KOHCmMpYyupos8ams
HO8ble CUMYayuu ¢ Y4emom IMux Xapaxmepucmuk, 6 YACMHOCMU, NPU peueHuu 3a0a4 Ha
KOHYEeHmpayuu, y4umsléams ni0OMHOCMb GeUjecmad;

®  pewams U KOHCMPYUPOBAMb 3A0aUlU HA OCHOBE PACCMOMPEHUSL PEAIbHBIX CUMYAYUl,
8 KOMOpbIX He mpeOyemcsi MOYHbI 8bIYUCTUMETbHBLIL PE3YIbman,

®  pewams 3a0a4u Ha OBUICEHUE NO PeKe, PACCMAMPUBAS PA3HbLE CUCEMbl OMCYemd.

CTaTHCTHKA M TeOpHsl BEPOSITHOCTEH

o  Onepuposamv HOHAMUAMU: CMOAOUAMbBlE U KpPYeosble Oudazpammovl, madauysl
OaHHbIX, CpeOHee apudmemuieckoe, MeOUuana, Hauboavulee U HauMeHbulee 3HAYeHUs blOOPKU,
Pasmax 8blOOPKU, OUCNEPCUsL U CMAHOAPMHOe OMKIOHEHUE, CAVHAUHAS USMEHYUBOCb,

® uzsnexkamv UHpOpPMAYUO, NPeOCMABNIeHHYI0 6 madbauyax, Ha OuaAspammax,
epaghuxax;

L cocmaesiiimos ma6ﬂl/ll/;bl, cmpoumbs auLIZPLZMMbl u zpaqbuku Ha OCHoee aaHHblx,'



®  Onepuposamv HNOHAMUAMU: DAKMOPUANL YUCIA, NEPEeCMAHO8KU U COYemAaHus,
mpeyeonvhuk llackans,
®  NPUMEHAMb NPABUILO NPOU3BEOEHUS NPU PeUeHUU KOMOUHAMOPHBIX 3a0al,;
®  onepuposamv NOHAMUAMU. CAYYAUHBIL ONbIM, CAYYAUHBIL 6blOOp, UCHbIMAHUE,
NleMeHmapHoe CayuaiiHoe coovimue (Ucxoo0), Kiaccuueckoe oOnpeoeseHue 6eposimHoOCmU
CAYYAliHO20 COObIMUS, ONepayuul Hao CIY4atHbIMU COOLIMUAMU,
®  npedcmasisms UHGOPMAYUIO C NOMOWDBIO KpY208 Diliepa;
® pewamb 3a0auu HA BbIYUCIEHUE BEPOAMHOCMU C HNOOCYEMOM KOAUYecmed
8aPUAHMOB C NOMOULIO KOMOUHATNOPUKU.
B noBceHeBHO KU3HU ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:
®  u3gIEKAMD, UHmMepnpemuposamy u npeobpazoeviéamy ungopmayuro,
npeoCcmasieHHylo 6 mabauyax, Ha Oouazpammax, 2paQuxax, Ompaxcarowyio ceolucmea u
XapaxkmepucmuKkuy peaibHulX NPoYeccos U A61eHUlL;
® onpedenamv cmamucmuyeckue Xapakmepucmuku —6blOOpoK no  madauyam,
ouazpammam, epagpuxam, 8bINOIHAMb CPAGHEHUE 8 3A8UCUMOCINU OM Yellu peuleHUs 3a0a4u,
®  OyeHUBAMb BEPOIMHOCHL PEAIbHbIX COOLIMULL U A6TIEeHULL.
I'eomerpuuyeckue purypbi
e Onepuposamv NOHAMUAMU 2eOMEMPULECKUX Puyp;
® u3gIeKaAmb,  UHMEPNpPemuposamsv U  Npeodpa30evleamsv — UHOpMAYUO O
2eomempudeckux Queypax, npeocmasieHHyI0 Ha YePmedHcax,
®  npumeHAmMb 2eomempuyeckue ¢axmsl Ol peulenus 3a0ay, 6 moM Hucie,
Npeonona2arujux HecKOJIbKO Ua208 peuletusl,;
®  hopmynuposams 6 npocmeiuiux CIy4anx c8oUCmMEa U NPU3HAKu gueyp;
®  JoKazvieamv ceomMempulecKue YmeepicoeHus;
® guademv CMAHOAPMHOU Kaaccugukayuel nNiAOCKUX ¢ueyp (mpeyeoibHuKos u
Uemulpexy20/1bHUKOB).
B noBceaHeBHO KM3HU ¥ NIPU U3YYEHHHU APYTUX NMPEIMETOB:
®  UCNONL308AMb  CBOUCMBA  2eOMEMpUYecKux  ueyp 01a  peuleHus  3a0ay
APAKMU4ecKoeo Xapakmepa u 3a0ay U3 CMeHCHbIX OUCYUNTUH.
OTtHowmeHust
o  Onepuposamv NOHAMUAMU: pPABeHCME0 ¢uayp, pasHvle @ueypvl, paseHCcmeo
mMpey20bHUKO8, NAPALIeIbHOCMb  NPAMbBIX, NEPNEeHOUKYIAPHOCMb NPAMbBIX, Velbl MeHCOy
NPAMbIMU, NEPREHOUKYAAP, HAKIOHHAS, NpoeKkyus, nooodue ¢ueyp, nododusvie gueypoi,

NnO00OHbBLEe MPEY2OIbHUKU,



® npumenams meopemy Daneca u meopemy 0 HPONOPYUOHANLHLIX OMPE3KAX Npu

peuieHuu 3a0au,
®  Xapakmepuzo8amv 63AUMHOE PACNONOJCEHUe NPAMOU U  OKPYICHOCMU, O8YX
OKDYHCHOCMELL.
B noBceiHeBHOM KU3HHU ¥ NIPH U3YYEHHHU JAPYTUX MPEIMETOB:
®  UCNONL308aMb OMHOWEHUS OISl peUeHUs 3a0at, BO3HUKAIOWUX 8 PealbHOU HCUZHU.
N3mepeHus u BoIYMCIEHUS
e  Onepuposams npedcmasienuamu o0 OJUHe, NIOWAOU, O0Obeme KAK BeNUHUHAMU.
Ipumensmo meopemy Ilugpazopa, gpopmynst niowaou, obvema npu peuieHuu MHO20UA208bIX
3a0ay, 8 KOMOPLIX He 6Ce OaHHble NPeOCMAasleHbl 16HO, a MpedyIom 8bIYUCIEeHULL, ONepUpo8ams
boJ1ee WUPOKUM KOIUYECMBOM POPMYI ONUHBL, NAOWAOU, 0ObeMA, BLIYUCTAMb XAPAKMEPUCTIUKU
KoMOunayuti gueyp (oKpyscHocmeli U MHO20Y20NbHUKOB) BbIYUCTAMb PACCMOSHUSA MeHCOY
Queypamu, npumeHamos mpucoHomempudeckue Qopmyavl OJisl GbIYUCIEHUU 8 DOolee CIOHCHBIX
CIYYAsx, nPOBOOUMb 8bIYUCTEHUS HA OCHOBE PABHOBENUKOCMU U PABHOCOCMABIEHHOCMUL,
®  1POBOOUMb NPOCMblE BLIYUCTIEHUS HA 00bEMHBIX Meax,
o popmyruposams 3a0auu Ha GbIYUCTEHUE OJIUH, NAOUWAOel U 00BEMO8 U Peulamnp Ux.
B noBceHeBHOM KM3HM ¥ TIPU U3YYEHHH APYTUX MPEIMETOB:
®  1POBOOUMD BbIUUCTICHUS HA MECIHOCMIU,
®  npumeHAmMb QOPMYIbL NPU BLIYUCIECHUAX 6 CMENCHLIX YYeOHbIX NpeoMemax, 6
OKpYdHcaroujeli 0elucmeumenbHOCmu.
I'eomeTpuueckne NOCTPOEHUSA
o  M3o6padxcamsv 2eomempuueckue ¢ueypbl N0 MEKCMOBOMY U  CUMBOILHOMY
ONUCAHUIO;
®  CB0O0OHO ONEPUPOBAMb YEPMENCHBIMU UHCTNPYMEHMAMU 8 HECIONCHBIX CILYYAsX,
®  GLINONHAMbL NOCMPOEHUS MPEY2OIbHUKOS, NPUMEHAMb OMOelbHble Memoobl
NOCMPOEHUL YUPKYIeM U JTUHEUKOU U NPO8OOUMb Npocmeluiue UcCie008aHUsl YUCia peuleHul;
®  u3z00Opadicamv mMunosvie NIOCKUe Queypbl U 0bOveMHble mena ¢ NOMOWBIO
NPOCMEUUUX KOMNbIOMEPHBIX UHCTNPYMEHMNOB.
B noBceHeBHOM KU3HU M IPH U3YYEHHHU APYTUX MPeIMETOB:
®  GBINONHAMb Npocmeuuiue NOCMPOeHUs HA MeCMHOCMU, HeoOX00uMble 8 peanbHOl
HCUBHU,
®  OyeHusamv pasmepuvl peanrbHblX 00BLEKMO8 OKPYHCAIOUIe20 MUPA.

IIpeoOpasoBanus



o  Onepuposamv nouamuem OBUNCEHU U NPeoOPaA308anusi nNo0oous, 61adems
npuemamu. nOCMpoeHuss ueyp ¢ UCNOIb308AHUEM OBUNCEHUN U Npeodpa308anuil. noooodus,
NPUMEHAMb NOJYYEHHble 3HAHUSA U ONbIM NOCMPOEHUU 8 CMENCHbIX NpeoMemax U 8 pedaybHbiX
CUMYaYUsx OKpysHcaouje2o mupa,

o cmpoumbsb Gueypy, no0oOHYIO OAHHOU, NOIBL30BAMBCSA CEOUCMBAMU NOO0OUS O]s
000CcHOBaHUs C8OUCME uyp,

®  NPUMEHAMb CBOUCMBA OBUNCEHUL OJIs1 NPOBeOeHUsT NPOCMeuwux 000CHOBAHULL
ceoticma ghuzyp.

B noBceaHeBHOIi )KM3HM M IPU U3YYE€HHH IPYTHX NMPEAMETOB:

®  NPUMEHAMb CBOUCMBA OBUMNCECHUL U NPUMEHAMb No0odue O0as NOCMPOeHUll U
BbIYUCTICHULL.

BekTOopbl 1 KOOPAUHATHI HA MIOCKOCTH

e Onepuposamb NOHAMUAMU BEKMOP, CYMMA, DPA3HOCHb BEKMOPO8, NpOU3Ee0eHUe
BEKMOPA HA YUCTIO, Y20 MeHCOY 6EKMOPAMU, CKANAPHOE NPOU3edeHUe 6eKMOpos, KOOPOUHAMbL
Ha NI0CKOCMU, KOOPOUHAMbL 6EKMOPA;

®  GLINOAHAMb OelCmEUss HAO 6eKMOPAMU (CLOJCEHUE, BbIYUMAHUE, VMHOJICEHUE Ha
YUCT0), BLIYUCTAMY CKAIAPHOE NPOU3BE0eHUe, ONPEeOeisimb 8 NPOCMEUUUX CVUASX Y201 MeNCOy
BEKMOPAMU, BbINOJHAMb PA3NONCEHUE 6EKMOPA HA COCMABNAowUe, NPUMEHAMb NOIYYEeHHble
SHAHUL 6 (Pu3UKe, NOAL30BAMBC POPMYIOU BLIYUCTIEHUS PACCIOSIHUSL MelCOy MOYKAMU NO
U3BECMHBIM KOOPOUHAMAM, UCHONIb3068AMb YPAGHEHUsL (hucyp 01 peuleHus 3a0ay,

®  NPUMEHAMb BeKMOpPbl U KOOPOUHAMbL Ol PeuleHUs 2eOMempudeckux 3a0ay Ha
8blulUCTIeHUEe ONUH, V2l08.

B noBceHeBHOM KU3HHU ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:

®  UCNONBL308aMb NOHAMUSL BEKMOPOS8 U KOOPOUHAmM Olsi peuleHusi 3a0ay no @usuxe,

eeozpaghuu u opyaum yueoOHviM npeomMeman.
Hcropusa MmaTteMaTuKu

*  Xapakmepuzoeamv 6K1A0 BbLOAIOWUXCA MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKY U
UHBIX HAYYHBIX 0Oaacmell;

®  NOHUMAMb PONbL Mamemamuxu 6 pazgumuu Poccuu.

Metoabl MATEMATHKH

o Ucnonv3ys u3zyueHHvle Memoovl, HPOBOOUMb  OOKA3AMENbCMBO,  8bINOJHAMD
onpogepoicerue;

®  guLIOUpamMb U3YUEHHBIE MEMOObL U UX KOMOUHAYUU OJisl peuleHUus: MamemMamudecKux

3a0ay;



L4 UCNONb306AMb  MAMEMAMUYECcKUe 3HAHUA Ol ONUCAHUS 3aKOHOMepHOCWl€l/7 6

OKpydHrcaroujeli 0eticmeumenbHOCmu U NPOU38e0eHUsIX UCKYCCMEd;

Il. Conep:xanue yueOHOro mpeaMera, Kypca.

Auredpanyeckue BbIpasKeHUs

BrlpakeHue ¢ nepeMeHHbIMU. 3HAUEHHE BBIPAXKEHUS C NEPEMEHHBIMU. JlomycTUMBbIe
3HAYEHUs IIEPEMEHHBIX. Toxnectso. ToxnecTBeHHbIE npeoOpa3oBaHus
anreOpandeckux BeIpakeHUH. J[oka3aTenbCTBO TOXKIECTB.

CreneHb ¢ HaTypaJibHbIM IOKa3zaTesneM M e€ cBocTBa. OpHowieHbl. OgHOWIECH
cTa”zapTHoro Buja. CreneHb oAHOwWIeHAa. MHorowieHsl. MHOroui1eH cTaHIapTHOTO
Buja. Crenenp MHorowieHa. CIl0K€HUE, BBIYMTAHME M YMHOJKEHHE MHOTOUJICHOB.
@opMyJbl COKpaIEHHOIO YMHOXXEHHMs: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH ABYX
BBIDQ)KECHUM, IPOM3BENCHHE pPa3HOCTH M CYMMBI JABYX BbIpakeHUH. Pa3znoxeHue
MHOTOYJIEHA Ha MHOXXHTENH. BpiHeceHme oOIIero MHOXKHUTENS 3a CKOOKH. Merton
IpynnupoBKU. Pa3HOCTE KBaJpaToB ABYX BbIpaxkeHHH. CyMMa M pa3HOCTh KyOOB JBYX
BoIpakeHuil. KBagparueni tpéxwieH. KopeHp kBaapatHoro tpéxwieHa. (CBolicTBa
KBaJpaTHOIO TpéxuseHa. Pa3nokeHue KBapaTHOro TPEXWICHA HA MHOKUTEIIH.
Paunonaneubie  BbpaxkeHus.  Llenble  BelpakeHusa.  J[poOHblE  BBIpaKEHHS.
Pammonanshas apoOb. OCHOBHOE CBOWMCTBO paluoHalbHOW Jpobdu. CroxeHue,
BbIUUTAHHWE, YMHOXEHME U JIeJICHHE palUoOHAIbHBIX Jpobeil. Bo3Benenue
paloHaIbHOW pOOM B CTeNeHb. T0XKIEeCTBEHHBIE MPEOOPa30BaHMs palliOHATBHBIX
BbIpakeHUIl. CTeNeHb ¢ LeNbIM MoKa3aTelleM U €€ CBONCTBA.

KBangpatHsle kopHHM. ApudMeTHyeckHil KBagpaTHBIE KOPEHb M €ro CBOICTBa.

ToxaecTBeHHBIE npeo6pa30BaHI/151 B]':»Ipa)KeHHfI, COACPpIKAIINX KBAIPATHBIC KOPHU.

YpaBHeHnust

VYpaBHeHne ¢ onHOM nepeMeHHOM. KopeHb ypaBHeHus. PaBHOCWIIBHBIE ypaBHEHHS.
CBolicTBa ypaBHEHHH C OJHOW NIEPEMEHHON. Y PAaBHEHHE KaK MaTeMaTH4ecKasi MOJIENb
peanbHOM CUTYalluH.

JInneitnoe ypaBHeHue. KBagpatHoe ypaBHeHne. DopMyiia KOpPHEH KBaApaTHOIO
ypaBHeHusA. Teopema Buera. PanmonanbHble ypaBHEHHs. PemieHue panyoHaIbHBIX
YPAaBHEHUH, CBOASAILIMXCA K JIMHEHHBIM WIM K KBaJIpaTHbIM ypaBHEHUsM. PelneHue
TEKCTOBBIX 3aJ1a4 C [IOMOLIBIO pPAllMOHAIILHBIX YPAaBHEHU.

VYpaBHeHHE C JIByMsl MEepeMEHHbIMU. ['paduk ypaBHEHHs] C JABYMS INE€PEMEHHBIMHU.

JluneitHoe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U €T0 rpaduk.



Cucrembl ypaBHEHUH ¢ IBYMS TIEpeMEHHBIMU. [ 'paduueckuii METO ] pelIeHUs] CHCTEMBI
YPaBHEHUN C JByMs I€PEeMEHHBIMHU. PellleHne CUCTEM YpaBHEHHM METOAOM
[IOJICTAHOBKU U cllokeHHsA. CHCTeMa JIByX YpaBHEHUH C JIByMsl IEPEMEHHBIMU Kak

MOACIIb peanLHoﬁ CUTyaluu.

HepaBencrBa

UucnoBble HepaBeHCTBa M UX cBoicTBa. CIIOXKEHHE W YMHOXKEHUE YHCIIOBBIX
HepaBeHCTB. OLeHUBaHUE 3HAYEHUS BhIpaxkeHUsl. HepaBeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIbHBIE HepaBeHCTBA. YMCIIOBbIE NPOMEXYTKH. JIMHEHHBIE M KBagpaTHbIC

HEPAaBEHCTBA C OJIHOM nepeMeHHON. CUCTEMBI HEPABEHCTB C OJJHOM IIEPEMEHHOM.

YucoBble MHOKECTBA

MHuosxecTBO U ero sneMeHThl. CrnocoObl 3aJaHus MHOXecTB. PaBHBIE MHOKECTBa.
[TycTtoe muoxectBo. [loamuoxkecTtBo. Omnepanuu Haj MHOXecTBaMu. Miimoctpanus
COOTHOILIEHUI MEX]y MHOXECTBAaMHM C IOMOIIbIO AuarpamMm Oiiepa. MHOxecTBa

HAaTypPaJIbHbIX, HOCJbIX, PAIUOHAJIBHBIX YHUCCIL. PanmonanbHO€ 4YHCIO Kak I[p06b BHUaa

m
— rae m [le Z, n [J€ N, u kak OeCKOHEUYHas IMepUOANYECKasi NECATUYHAS TPOOb.

[IpencraBnenue o0 MppaLMOHATIBLHOM 4HMCiIE. MHOXECTBO JEHCTBUTENBHBIX YHUCEI.
[IpencraBienue NEHCTBUTENBHOIO 4MCIa B BHJE OECKOHEYHOM HENepHOJUYECKON
JecsITUUHON Apodu. CpaBHEHHE AEUCTBUTENbHBIX YKce. CBSI3b MEXKIY MHOKECTBAMU

N, Z, Q,R.

DOyHKIUH

Yucnosbie pyHKIMHU

@DyHKIMOHAIbHBIE 3aBUCUMOCTH MeX1y BenuuuHamu. [lonarue ynkiun. OyHKIUSA
KaK MaTeMaTH4ecKasi MOJelb peabHOro npouecca. O61acTb onpeaeneHus U 001acTh
3HaueHus: ¢yHkiuu. CrnocoObl 3amanus QyHkuuu. I'papuk ¢ynkuuu. Iloctpoenue
rpadgukoB (QyHKUMH C TOMOLIBI0 TpeoOpazoBaHuil guryp. Hymm Pynkumu.
[TpomexxyTkH 3HAKOMOCTOSHCTBA (YHKUMHU. [IpoMexyTKu Bo3pacTaHus U yOBIBaHUS
GbyHKIMH.

Jluneitnass ¢QyHkuusg, oOpaTHas NPONOPLUUOHAIBLHOCTb, KBagpaTUyHas QYHKIHS,

dynxims y=vx , ux cBoiicTBa U TpaduKH.

YuciaoBble MOCIAEI0BATEIbHOCTH



IMousatue YUCJIOBOM  IIOCJIEIOBATEILHOCTH. Kouneunrie U OECKOHEYHEIE
nocienoBarenbHOCTH. CriocoObl 3a7aHusl MOCIEI0BATEIbHOCTH. ApudMeTHuecKas u
reomMeTpuueckas nporpeccurd. CBOWCTBa WICHOB apu(pMETUYECKON U T€OMETPUIECKOM
nporpeccuii. @opMynbl 00mero uiaeHa apuMETHYECKOW ¢ TeOMETPHYCCKOM
nporpeccuii. @Dopmyiabl CyMMBI N [EpPBBIX WIEHOB apu(METHYECKOW U
reoMeTpuueckoil nporpeccuii. Cymma O€CKOHEYHOM N€OMETPUYECKON IPOrpeccuu, y
kotopoii |q| < 1. [IpeacraBneHne OECKOHEYHON MEPUOAUYECKON NECATUIHON IpoOHU B

BHJIC OOBIKHOBEHHOM IpOOH.

DJIeMeHTBI NPUKJIATHON MAaTeMaTUKHU

MaremaTtnueckoe MojenupoBaHue. llpouenTHble pacuérbl. DopMysia CIOKHBIX
npoueHtoB. [IpuGnuxEHHble  BblUUCIEHHs. AOCOMIOTHasT U OTHOCUTEINIbHAs
norpemHocTi. OCHOBHbBIE MpaBUia KOMOMHATOPUKU. YacToTa U BEpPOSTHOCTh
ciy4aiiHoro coObitusa. Kitaccudeckoe ompeneneHne BepostHOocTH. HauanmpHble
cBeleHUs: o cratucTuke. IlpencraBneHue NaHHBIX B BUAE TaONMUL, KPYTOBBIX U
CTOJI0YAThIX auarpamm, rpagukoB. CTaTUCTUYECKHE XapaKTEPUCTUKU COBOKYITHOCTH

AAaHHBIX: CPEAHCC 3HAYCHHUEC, MOJId, pa3Max, MCAnaHa BI)I60pKI/I.

AJiredpa B MICTOPUYECKOM PA3BUTHH

3apoxaeHue areOpbl, KHUTa 0 BOCCTAHOBJICHUH U NMPOTUBOINOCTaBIeHUH Myxammena
anb-Xopesmu. Mcropust ¢opMupoBaHus MaTeMaTHuecKoro sizbika. Kak 3aponauiach
uness koopauHar. OTKpBITHE HPPALMOHAIBHOCTH. M3 HUCTOPUM BO3HUKHOBEHUS
dbopMyn nns pemieHus ypaBHeHUH 3-if u 4-i creneneil. Victopusi pa3BUTHS MOHSATHUS
¢yukuun. Kak 3apoamnack Teopust BeposiTHocTed. Uucna dubonauum. 3amaya
JI. [Inzanckoro (PuboHAUYM) O KPOIHKAX.

JI. ®. Marnunkuit. I1.JI. YeOwbmués. H. U. JlobaueBckuii. B. . bByHskoBckuii.
A. H. Koamoropos. ®@. Buer. II. ®epma. P. [lexapr. H. Tapranss. [I. Kapnano.

H. A6ens. b. ITackans. JI. [Tuzanckuii. K. I"aycc.



I1l. Temarnueckoe niIaHUpPOBAHUE.

Ne Tema ypoka KosmuyecTBo
qacoB
Auareopa 7 kiacc.
Pa3zoenl. /luneiinoe ypaenenue ¢ 00Hol nepemennoi-15u
1 Brenenue B anreopy 3
2 JInHeitHOE ypaBHEHUE C OJJHOM ITEPEMEHHOMN 5
3 Pemienue 3aad ¢ moMoOUIb0 ypaBHEHH 4
4 [ToBTOpeHMEe U cucTeMaTrU3anus y4eOHOro MaTepuaia 1
5 Kontponbnas pa6ora Ne 1 mo Tteme «Jluneitnoe
YpPaBHEHUE C OJHON EPEMEHHOI» 1
6 BxoaHast koHTpoOJbHAs padoTa 1
Pazoen 2.I]envie evipasrxcenusn-51u
7 Tox1eCTBEHHO paBHBIE BeIpakeHus. ToxaecTBa 2
CreneHb ¢ HaTypaJbHBIM MTOKA3aTEIEeM 3
9 CBolicTBa CTENEHU C HATYPaJIbHBIM I10Ka3aTeIeM 3
10 OIHOYIEHEI 1
11 MHorouyieHsl 1
12 CrnosxeHue ¥ BBIYUTAaHHE MHOTOYJICHOB 3
13 Kontponbnast pabora Ne 2 mo Teme: «CBoicTBa
CTETEeHU C HAaTYpaJIbHBIM [TOKa3aTeIeM» 1
14 YMHOKEHHE OJJTHOUICHA HA MHOTOUYICH
15 YMHOKEHNE MHOTOWIEHA HA MHOTOYJIEH 4
16 Pasnoxenue MHOTOYJICHOB Ha MHOKUTEIH.
BoiHeceHue 00111ero MHOKUTENS 3a CKOOKU 3
17 Pa3znoxeHre MHOTOWIEHOB Ha MHOXHTENU. Meton
TPYyIIUPOBKH 3
18 KontponbHast padora Ne 3 mo Teme: «PazmoxxeHue
MHOTI'OYJICHOB Ha MHOXXHTECIIN 1
19 IIpoMexXyTOUYHBIIT MOHUTOPUHT 1
[IpousBeneHne pa3HOCTH U CYMMBI IBYX BBIpaKEHUHN 3
20 Pa3zHOCTB KBaJpaTOB JIBYX BBIPAKCHHUI 2
21 KBamgpar cymmbl ¥ KBajpaT pa3HOCTH JABYX
BBIPAKECHH I 4
22 [IpeoOpa3oBaHre MHOTOYIIEHA B KBaApaT CyMMBl WU
Pa3HOCTH JBYX BBIPAKEHUHN
3
23 KonrponbsHast pabora Ne 4 mo Teme: «Dopmyiisl
COKPAILICHHOT'O YMHOXECHHUS» 1




24 CymMa 1 pa3HOCTh KyOOB BYX BBIpayKECHHM 2
25 [IpuMeHeHne pa3IMYHBIX CIIOCOOOB  PAa3JIOKEHUS
MHOTOYJIEHa Ha MHOKUTEIH 4
26 [ToBTOpEeHME U cucTeMaTH3aIys y4eOHOTO MaTepralia
27 Kontponbnas pabora Ne 5 mo Teme: «Pa3znokeHue
MHOTOYJIEHA Ha MHOKHTEIIN 1
Pazoen 3. @ynukyuu -12 u
28 Cas3u Mex 1ty BenmuuHaMu. OyHKIHS 2
29 Crioco0bl 3a1anust GyHKITUN 2
30 I'padux pyHkumu 2
31 Jlunerinas GyHkmus, e€ rpaduKu CBOMCTBA 4
32 [ToBTOpEHME M cUcTeMaTH3alus Y4eOHOr0 MaTepuraa. 1
33 KonTponbnas padota Ne 6 o reme «DyHKIUDY 1
Paszoen 4. Cucmembol TuHeNHbIX YPAGHEHUN ¢ 06yMA nepemennbimu- 19 u
34 VYpaBHeHU ¢ ABYMS IEPEMEHHBIMU 2
35 JluneiiHoe ypaBHEHHE C JBYMsI NEPEMEHHBIMU U €T0
rpauk 3
36 Cucrempl ypaBHEHUH C JABYMS IE€PEMEHHBIMH.
I'paduueckuii MeTOA pEHICHUST CUCTEMBI JBYX
JIMHEWHBIX YPaBHEHUH C ABYMS IIE€PEMEHHBIMU 3
37 Pemenne cucreM IWHEHHBIX ypaBHEHUH METOJIOM
MOACTaHOBKH 2
38 Pemenne cucreM IWHEHHBIX ypaBHEHUH METOJIOM
CIIOKEHHSI 3
39 Pemenue 3amay ¢ MOMOINBIO CHCTEM JIMHEHHBIX
YpaBHEHHU 4
40 IToBTOpeHue 1 cucremaTu3anus yueOHOro MaTepuana. 1
41 Kontponbaas pabora Ne 7 mo Teme «CucTeMbI
JMHEWHBIX YPaBHEHUH C ABYMS TIEPEMEHHBIMI 1
Pa3zoen 5. Iloemopenue u cucmemamuzayus yuedbno2o mamepuana- 5 u
42 VYnpaxkHeHus 71 TOBTOPEHUS Kypca 7 Kiacca 4
43 AJIMUHUCTpaTHBHAs KOHTPOJbHas paboTa (MTOroBas) 1
Hroro 3a rox 102 gaca.
Ne Tema ypoka KosmnuyecTBo
qacoB

Aunredpa 8 kiacc.

Pazoenl. Payuonanvuvie gviparcenus - 42 y




PannonanbHbie 1pobu

OCHOBHOE CBOWMCTBO pallMOHATILHOM ApoOH 3
CnoxxeHue W BBIYMTAHUE PAMOHAIBHBIX JApoOel ¢
OJIMHAKOBBIMH 3HAMEHATEIISIMH 3
4 CnoxxeHue W BBIYMTAHUE PAMOHAIBHBIX JApoOel ¢
pa3sHBIMHU 3HAMEHATEIISIMU 6
5 Kontponbnas pabora Ne 1
6 YMHOXKEHHE | JeJIeHHE paAIlMOHAIBHBIX JIpo0ei.
BosBenenue pannoHanbHOM TIpoOU B CTETIEHD 4
7 ToxnecTBeHHbIE  NPEOOpa3oOBaHMs  PAIMOHAIBHBIX
BBIPAXKEHUM 4
8 Kontponbnas padora No 2 1
9 PaBHOCUIIBHBIC ypaBHEHUS. ParonanbHbie ypaBHEHUS 3
10 CrerneHs ¢ 1eNbIM OTPULIATENILHBIM TOKa3aTelleM 4
11 CBOIICTBa CTETNIEHU C IIEJIBIM TTOKa3aTelIeM 4
12 Oynkms y=k/x 4
13 [ToBTOpEeHHE U cucTemMaTu3aius yaeOHOro MaTepuaia 2
14 Kontponbnas padorta Ne 3 1
Pa3zoen 2. Keaopammuwie kopnu. /leiicmeumenvhoie yucaa- 26 u
15 ®dyukuus y=x2 u ee rpaduk 3
16 KBaaparHele kopHU. ApudMETHUYECKHI KBaJpaTHBII
KOpEHb 4
17 MHOKECTBO U €ro 3JIeMEHTHI 2
18 [TonMHOkecTBO. Oniepaiuy HaJl MHOKECTBAMU 2
19 UucnoBble MHOKECTBA 2
20 CoiicTBa apu(METHUECKOro KBaJIpaTHOTO KOPHS 3
21 Tox1ecTBeHHBIE npeobpazoBaHus BBIPAKECHU,
coJiepKalx apupMeTHIecKrue KOpHU 5
22 ®ynkms y=Vx u ee rpaduk 3
23 [ToBTOpEHME U cucTeMaTu3alus yaeOHOro MaTepuaia 1
24 Konrtponsnas padora Ne 4 1
Pazoen 3. Keaopamnowie ypasnenun-24 u
25 KBanmpataele  ypaBHeHHs.  PemieHume — HEMOIHBIX
KBaJIPATHBIX YPABHCHHIA 3
26 dopmyIia KOpHEH KBaJIpaTHOTO ypaBHEHUS 4
27 Teopema Buera 3
28 KonTponbnas padorta Ne 5 1
29 KBanpaTHblil TpexuieH 3
30 Pemenne ypaBHEHWH, CBOISIIUXCS K KBaJpaTHBIM
YpaBHEHUSIM
31

PaHI/IOHaHI)HI)Ie YpaBHCHHUA KaK MAaTCMaTHU4YCCKUC




MOJIEJIA PEAIbHBIX CUTyalui

32

[ToBTOpEeHME M crcTeMaTH3anus y4eOHOTO MaTepraa 1
33 Kontponbnas padora Ne 6 1
Pa3zoen 4. I[loemopenue u cucmemamuzayus yueonozo mamepuana 10y
34 [ToBTOpEHME M cUcTeMaTH3alMs y4eOHOro MaTepuaia 9
35 HToroBast KOHTpOJIbHAS paboTa 1
Hroro 3a rox 102 gaca.
Ne Tema ypoka KouauuecrBo
qacoB
Aareopa 9 kiacc.
Pazoen 1. Hepasencmea-20u
YuciioBbIE HEPABEHCTBA 3
OCHOBHbBIE CBOWCTBA YUCIIOBBIX HEPABEHCTB 1
CrnoxxeHne W YMHOXXEHHE YHUCIIOBBIX HEPABEHCTB.
OrneHnBaHNE 3HAYCHUS BBIPAKEHUS 3




4 HepasencrBa ¢ 01HOI IEpEMEHHOU 1
5 Pemienne  IUMHEWHBIX  HEPABEHCTB C  OJHOM

nepeMeHHoM. YncioBbIe TPOMEKYTKHU 5
6 Cuctembl  JIMHEWMHBIX HEPABEHCTB C  OJHOM

MepEeMEHHOMN 5
7 [ToBTopenne  u  cucreMaTw3amus  y4eOHOTO

marepuaia 1
8 KonTponbnas padorta Nel mo teme «HepaBeHncTBay 1

Pazoen 2. Keaopamuunan ¢pynkuyun-37u

9 [ToBTOpEHME 1 pacHIMPEeHNE CBEICHUH O (PyHKITH 2
10 CBoiicTBa GyHKIIUH 3
11 [TocTpoenue rpaduka Gpynkmuu y=kf(x) 2
12 [Toctpoenne rpadukoB ¢ynknuu y=f(x)+b u

y=f(x+a) 4
13 KBanpatnunas ¢pyHkuus, ee rpaguk u cBOMCTBA
14 [ToBTOpeHne cUCTeMaru3anus  y4eOHOro

marepuana mo teme «KBaaparnuHas QyHKIMS, ee

rpaduk 1 cBOWCTBa» 1
15 Kontponbnas padora Ne2 nmo teme «KBanparuunas

dyHKIUsA, ee TpapuK 1 CBOMCTBAY 1
16 Perenuie kBajipaTHBIX HEPABEHCTB 6
17 CucreMbl ypaBHEHUH € ABYMs [I€PEMEHHBIMU 6
18 Matematuueckoe MojenupoBaHue. Pemienue 3amau

C IMTOMOUIBIO CUCTEM YPABHEHU BTOPOM CTENEHU 5
19 [ToBropenne  u  cucremMaTu3anus  y4eOHOTO

marepuaia 1o Teme «Pemenme KBampaTHBIX

HepaBeHCTB. CHCTeMBl ypaBHEHUH C  JIByMs

NECPECMCHHBIMMI 1
20 Kontponbnast pabora Ne3 mo Teme «Pemenue

KBaJ[paTHBIX HepaBeHCTB. CHCTEMBl YpaBHEHUH C

JABYMsI IIEPECMCHHBIMI) 1

Pa3zoen 3. Inemenmut npuxknaonou mamemamuxu-15q

21 [TporieHTHBIE pacyeTsl 2
22 AOGCo0THAs M OTHOCHUTENbHAS OTPEIIHOCTH 1
23 OcHOBHBIE TIpaBUIIa KOMOWHATOPHKH 3
24 YacToTa 1 BEpOSTHOCTH CIYy4alHOTO COOBITUS 2
25 Knaccudeckoe onpeneneHne BEpOSITHOCTH 2
26 HauanbHble cBEEHUS O CTATUCTHKE 3
27 [ToBTOpeHMe u cucremaru3anus yueOHOro

Marepuana 1o TeMe « JeMEeHThI IPUKIIATHON

MaTeMaTUKI 1
28 Kontponbnas padota Ne4 o teme «DeMeHThI 1




MPUKJIAJHON MAaTEMATUKI

Pa3zoen 4. Hucnoewvtie nocneoosamenvnocmu -17u

29 YucII0BBIE ITOCIEN0BATEIBHOCTH 1

Apudmernueckast mporpeccus 4
30 CyMMa n IepBbIX WICHOB apu(hMETHUCCKOM

nporpeccuu 3
31 ['eomeTpuyeckas nporpeccus 3
32 CyMmMa n nepBbIX Y4IEHOB F€OMETPUUECKOM

IIporpeccun 2
33 CymMa 6eCKOHEUHOW T€OMETPHUECKON TPOTPECcCuu 2
34 [ToBTOpEHME M cUcTeMaTH3alks Y4eOHOTO

MaTepuana 1o reme «Hucionele

MOCJIEI0BATEIBHOCTI 1
35 Kontponbnas pabota Ne5 no teme «Hucnosbie

MIOCJIEIOBATEIbHOCTI 1

Pa3zoen 5. Iloemopenue u cucmemamuzayus yueonoz2o mamepuana-13u

36 [ToBropenne  u  cucreMaTH3amus  y4eOHOTO

marepuana 12
37 Htorosast KOHTpoJIbHAs paboTa 1

Hroro 3a roa 102 yaca.
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