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1. Ilnanupyemble pe3yJibTaThbl OCBOCHHUSI yY4eOHOro mnpeaMera
«MaremaTuka».
M3yyeHne MaTeMaTUKH B OCHOBHOM IIKOJIE JAET BO3MOXKHOCTh 00yYaromuMcs
JNOCTUYb CIEAYIOIIMNX PE3yJIbTaTOB PA3BUTHS:
1) 6 ruunocmuom nanpasnenuu:
® yMEHHE SICHO, TOYHO, TPAMOTHO M3JlaraThb CBOM MBICIM B YCTHOW M MHCHbMEHHOM
peuu, MOHMMATh CMBICI IOCTaBJICHHOW 3a/laud, BBICTPAMBATH APTYMEHTALMIO,
IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI;
® KPUTUYHOCTh MBIIUICHHUS, YMEHHE PAaCIO3HABAaTh JIOTUYECKH HEKOPPEKTHHIE
BBICKA3bIBAaHUS, OTIMYATh TUIIOTE3Y OT (PaKTa;
® IMpPEICTAaBJICHUE O MaTeMaTUYeCKol Hayke Kak cdepe ueIoBeYeCKOu
NESTeNIbHOCTH, 00 JTamax €€ pa3BUTUsA, O €€ 3HAUYUMOCTU [IJIsl Pa3BUTUS

OUBHUJIN3aII1UH,

® KpPEAaTUBHOCTb MBILUICHUS, WHULIHAATUBA, HAXOAYUBOCTb, AKTUBHOCTH IIpU
pELICHNM MAaTEMATUYECKUX 3a/1a4;

® YyMEHHME KOHTPOJIMPOBATh IMPOIECC U pe3yJbTaT Y4yeOHOW MaTEeMaTHYECKOUN
NEATEIbHOCTH;

® CIOCOOHOCTh K SMOIMOHAJIBHOMY BOCIPHUATUIO MAaTEMAaTHUYECKHX OOBEKTOB,

3a71a4, pEIICHUN, PACCYKICHUN;

2) B MemanpeomemHnom HaAnPaeiIeHUU:

® [epBOHAYaJIbHbIE NPEJACTaBICHUA OO0 HIESIX M O METoJaX MaTeMaTUKH Kak
YHUBEPCAIBHOM SI3bIKE HAYKH M TEXHHKH, CPEICTBE MOJECIUPOBAHUS SIBICHUN U
MPOILIECCOB;

® yMEHHE BUJETh MaTEeMaTUYECKYIO 33/7auyy B KOHTEKCTE MPOOJIEMHOMN cUTyalluH B
APYTUX JUCHUIUIMHAX, B OKPY>KAIOIIEH KU3HH;

® yMEHHUE HAXOJWTh B PA3MUYHBIX UCTOYHHUKAX MH(MOPMAIUIO, HEOOXOIUMYIO IS
pelIeHrs] MaTeMaTUYeCKUX MpoOJieM, MPEACTaBIATh €€ B MOHITHOW (opme,
OpUHUMATh pEUICHUWE B YCIOBHUSIX HENOJHOM M U30BITOYHOM, TOYHOH W
BEPOSITHOCTHON MH(MOpMAITNH;

¢ YMCHHC INIOHUMATb W HCIOJb30BATbH MATECMATHYCCKHUC CPCACTBA HAIJIAIHOCTHU



(rpaduku, amarpamMmbl, TaOMMIBI, CXEMbl W JAp.) [JI  WLIIOCTPAIUH,
MHTEPIPETALNU, apTyMEHTAIIIH;

YMEHUE BBIJIBUTATh TUIIOTE3bl MPU pEIICHWH YYCOHBIX 3a/Jad, IMOHUMATh
HEOOXOIMMOCTh X TIPOBEPKHU;

YMEHHE MTPUMEHSITh HHIYKTUBHBIC U JACTyKTUBHBIC CITIOCOOBI PacCyKICHUH,
BUJICTh Pa3IMUHBIC CTPATETHH PEIICHUS 3a/1a4;

MMOHUMAHUE CYIIHOCTH aJTOPUTMUYECKUX MPEANUCAHUN U yMEHUE
JICCTBOBATh B COOTBETCTBHH C TIPETIOKCHHBIM aJITOPUTMOM;

YMEHHE CaMOCTOSITEIbHO CTaBUTH IICNH, BBIOUPATh U CO3/1aBaTh aJTOPUTMBI IS
perieHus y4eOHBIX MaTEMaTHIECKUX TIPOOIIEeM;

YMEHUE IUIAHUPOBAaTh W OCYIICCTBIITH JCATEIBHOCTh, HAINPABICHHYIO Ha

PEHICHUC 3a1a9 UCCICAOBATCIIBCKOI'O XapaKTepa,

3) 6 npeomemnom nanpagieHuu:

oBjaZcHUE Oa30BbIM TMOHATHIHBIM allapaTtoM [0 OCHOBHBIM pazjeiiam
coliepKaHusl, MpEJCTaBICHUE OO0 OCHOBHBIX HW3Y4YaeMBIX MOHATHSIX (YHCIIO,
reoMmeTpuyeckas urypa, ypaBHeHHe, (PyHKIIUS, BEPOSATHOCTh) KaK Ba)KHEHIITNX
MaTeMaTUYECKUX MOJIEISAX, IMO3BOJISIONIMX OMUCHIBATh W HU3Yy4yaTh peajbHbIC
MIPOIIECCHI U SIBJICHUS;

yMeHue paboTaTh C MaTeMaTHYeCKMM TEKCTOM (aHAIM3UpOBaTh, HM3BIIEKAThH
HEOOXOoMUMYI0  MH(OpPMAIMI0), TPaMOTHO TMPUMEHATh MAaTEMAaTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY, HCTI0JIb30BATh PA3JIMUHbIC S3bIKA MATEMATUKHU;
YMEHHE MPOBOJIUTH KIacCU(PUKALINK, JIOTHYECKHE 0OOCHOBAHMS,

JTI0Ka3aTelIbCTBa MaTEMAaTUYECKUX YTBEPKICHUH;

YMEHHUE paclo3HaBaThb BHUJbl MAaTEMATHUYECKUX YTBEPKIACHUNW (AKCHOMBI,

oTpeeeHUs, TEOPEMBI U . ), IPSIMbIC U 0OpaTHBIE TEOPEMBI;

Pa3BUTHUC HpGI[CTaBHeHI/Iﬁ O YMUCJIIC U YUCIOBBIX CHCTEMAX OT HATypPaJIbHBIX OO
ﬂeﬁCTBHTeﬂbHLIX YHUCCII, OBJIaACHHUC  HABBIKAMH  YCTHBIX, IIMCBbMCHHBIX,

HHCTPYMCHTAJIbHBIX BBI‘IPICJICHPIfI;

OBJIaACHHUC CHMBOJIbBHBIM A3BIKOM aJ'IFe6pI)I, InpueMamMu BBITTOJIHCHU A



TOXKJIECTBEHHBIX ~ MPEOOpa30BaHUN  pALMOHAIBHBIX  BBIPAKEHUW, pEIICHUS
ypaBHEHUH, CHCTEM YpaBHEHUN, HEPABEHCTB M CHUCTEM HEPABEHCTB, YMEHHE
MCIIOJIb30BaTh WJCI0 KOOPAMHAT Ha IJIOCKOCTH JJII MHTEPIIPETAL[MU YPaBHEHUIA,
HEPABEHCTB, CUCTEM, YMEHHE TIPUMEHSTH alreOpanyeckue MpeoOpa3oBaHuUs,

alrapar ypaBHeHI/Iﬁ N HCPABCHCTB JIA PCHICHUSA 3a1a4 U3 PA3JIMYHBIX PA3CIIOB
Kypea;
OBJIAZICHUC CUCTEMOU Q)YHKHHOHaJIBHBIX HOHHTI/IfI, q)YHKHI/IOHaJIBHBIM SA3BIKOM U

CUMBOJIMKOM, YMEHHE Ha OCHOBE (PYHKIIMOHATbHO-TPAPUUECKUX MPEICTABICHHIA

OIIMCBhIBATb U AHAJIM3UPOBATH PCAJIbHBIC 3dBUCUMOCTH,

OBJIaACHHUC OCHOBHBIMH crocodbaMu MNpCACTABICHUA W aHAJIN3d CTATUCTHYCCKHUX
JaHHBIX, HAJIN4YUC HpGIICTaBJ]eHI/Iﬁ 0 CTAaTUCTHYCCKHX 3dKOHOMCPHOCTAX B
p€aJIbHOM MHPC M O PpPa3JIUYHbIX criocobax ux HN3y4CHUA, O BCPOATHOCTHBIX

MO/ICTISX;

OBJIaACHUC I'COMCTPHUICCKUM SA3BIKOM, YMCHHUC HCIIOJIb30BaTh €ro I OIIMCAHHA
MpCaAMCTOB OKPYIKAIOICTO MHPA, PA3BUTHUC IIPOCTPAHCTBCHHBIX HpGIICTaBJIeHI/Iﬁ
)51 I/1306pa3I/ITCJII>HBIX YMGHHﬁ, HpI/I06peT€HI/I€ HaBBIKOB

r€OMETPUYECKHUX ITOCTPOCHUM;

YCBOCHHE CUCTEMATHYECKUX 3HAHUWM O TUIOCKMX (UTypax M HUX CBOMCTBAxX, a
TaKK€ HA HAIVISIAHOM YPOBHE — O MPOCTEUIIMX NPOCTPAHCTBEHHBIX TEJIAX,
YMEHUE NPUMEHSATh CUCTEMATHUYECKHE 3HAHWS O HHUX ISl PELICHUS

I'COMCTPHUUCCKHUX U IMPAKTHYCCKUX 3a/J1a4;

YMEHUSI U3MEPSATh IJIUHBI OTPE3KOB, BEJIMYWHBI YTIIOB, UCIOIH30BaTh (HOPMYIIbI

JUTSI HAXOKJICHUS TIEPUMETPOB, TIJIOMIAeH 1 00BEMOB reOMETpHUECKUX (Puryp;

YMCHHC MNMPHUMCHATH HM3YUYCHHBIC IMOHATHA, PC3YJbTAaTbl, MCTOAbLI IJII PCHICHHA
3aa4 IPAKTHYCCKOI'O XapaKTCpa MW 3aJa4 H3 CMCKHBIX JHCHOUIITIMH C
HCIIOJIBb30BaHUECM IIPpHU HCO6XO)II/IMOCTI/I CIIpaBOYHLIX MAaTCpHUAJIOB, KAJIbKYJIATOpPA,

KOMIIBIOTEA.



BorinyckHMK Hay4uTcsl B 5-6 kiaccax (11l HCIOJIL30BAHHUS B MOBCEAHEBHOM
JKM3HM W o0ecme4eHMs] BO3MOKHOCTH  YCHEHIHOI0  MPOJAOJIKEHUSI

oOpa3oBaHus Ha 02a30BOM YPOBHE)

OnepupoBath Ha 0a30BOM YPOBHE MOHSITUSMH: MHOXECTBO, JIEMEHT MHOYKECTBA,

IMOAMHOKCCTBO, ITPUHAAJICKHOCTD,
3aJlaBaTb MHOKXCCTBA IICPCUHUCIICHUCM UX 3JICMCHTOB,

HaxoauTb  IICPCCCUCHUC, O6’bCI[I/IHCHI/IC, IIOAMHOXECTBO B HpOCTCfIIHHX
cuTyanusx.

B noBceqHeBHOM KM3HU U NMPHU U3YYEHUH JPYTUX NPeAMETOB:

paciio3HaBaThb JOTHYCCKHN HCKOPPCKTHLIC BBICKA3bIBAHU .

Yucaa

OnepupoBarb Ha 0a30BOM YPOBHE MOHATUSIMU: HATYpPaJIbHOE YHUCIO, LEN0e
4HClI0, OOBIKHOBEHHass JpoOb, JecATHYHas JpoOb, CMEIIAHHOE 4YHCIIO,

PpaluOHAJIBbHOC YHUCJIO,

HCII0JIb30BaTh CBOMCTBA YHCEI U IIpaBUjIa IIGﬁCTBPIﬁ C pallMOHAJIbHBIMHU YU CJIaMH

IIpX BBIIIOJTHCHUHA BBI‘-IPICJ'IGHPIIZ;

WCIIONIB30BaTh MpPHU3HAKK naenuMoctd Ha 2, 5, 3, 9, 10 mpu BHITOTHEHUH

BBIYNCJICHUN U PCIICHUHU HCCJIOXKHBIX 3aJ1a4;
BBITIOJIHATE OKPYIJICHUC PAllHOHAJIBHBIX YHUCCII B COOTBCTCTBUU C ITPABHUJIAMMU,

CpaBHUBATH pallMOHAJIbHBIC YHUCJIA.

B noBceHeBHOM KU3HHU U NP M3YyYE€HUM IPYTUX MPEAMETOB:
OIICHUBATh PE3YyJIbTAThl BBIYMCICHUN MPU PEIICHUU TPAKTUUECKUX 3a]1ay;
BBITIOJIHAITh CPABHEHUE YHCEN B PEAJIbHBIX CUTYAIUSX;

COCTABJIATh YMCIJIOBBIE BBIPAXKECHUSA IIPU PELICHWH NPAKTHUYECKUX 3a7ad M 3a1ay
U3 JPYTUX Y4eOHBIX IPEIMETOB.

CraTucTtuka v Teopusi BeposiTHOCTEi
[IpencraBisiTh TaHHBIE B BUJIE TAOJIHII, TUATPAMM,

YUTaTb I/IH(I)OpMaI_II/IIO, MMpCACTAaBJICHHYIO B BUJIC Ta6J'II/II_II>I, AuarpaMMBl.



TexkcToBBIC 3a1a4UN

Pemartps HECIOXKHBIE CHOKETHBIC 3a/1a4M Pa3HbIX THUIIOB Ha BCC apI/I(i)MCTI/I‘-IeCKI/IC

JIENCTBUS,

CTPOUTH MOJIEh YCIOBUS 3a7auM (B BUAE TaOIUIbI, CXEMBbI, PUCYHKA), B KOTOPOMH
JaHbl 3HAYEHUSl JIBYX W3 TPEX B3aUMOCBSI3aHHBIX BEJMYMH, C IEIbIO MOUCKA

PCUICHUA 3a1a49H,

OCYIICCTBIIATD CII0CO0 TIOMCKa pemicHus 3ajJa4u, B KOTOPOM pPaCCYKIACHHC

CTPOUTCS OT YCIOBHS K TPEOOBAHUIO HJIA OT TPEOOBAHUS K YCIIOBHIO;
COCTABJIATH IUIAH PELICHUS 3a0a4H;
BBIJICIISATH JTAIIbl PEIICHUS 3a/1a4K;

MHTEPIPETUPOBATh BBIUYNCIUTEIBHBIE PE3YyNbTAaThl B 3aJaye, MCCIEN0BaTh

MOJYYCHHOE PEIICHHE 3a]1a4u;

3HAaTb pPa3JINduc CKOpOCTGfI 00BEKTa B CTOSUYCH BOJAC, IIPOTUB TCUCHUA H IIO

TEYEHUIO PEKU;
pemaTh 3a7a4i Ha HaXOXJACHUE YaCTH YKMCIIa U YUCIIa IO €r0 YacTu;

pemath 3aJayd pa3HbIX TUNOB (HA paboOTy, Ha TOKYIKH, Ha JBHXEHUE),
CBSI3BIBAIOLIUX TPHU BEJIWYUHBI, BBIACISATh 3TU BEJIUYUHBI U OTHOLIEHUS MEXIY

HUMU,;

HaxoAWuTb IIPOOCHT OT 4YHCJId, YHUCIIO II0 IPOHEHTY OT HEro, HaxXOAUTb
IMPOOCHTHOC OTHOIICHHWEC JABYX 4YHCCJI, HAXOAWUTb ITPOLCHTHOC CHHXXCHHC WA

IMPOLCHTHOC ITOBLIICHNC BCIIMINHEI;

peuaTh HECIOKHBIC JIOTHYCCKUEC 3aa49 METOAOM paCCY)KHeHHﬁ.

B noBcegHeBHOM KU3HU U NPH M3Yy4YE€HUH IPYTUX MPeEAMETOB:

BBI/IBUT'aTh THIIOTE3bl O BO3MOKHBIX NPCACIIbHBIX 3HAYCHUAX MCKOMBIX BCIIMYWH

B 3a/1a4€ (eaTh MPUKUAKY)



Harasignas reomerpus

I'eomeTpuyeckue purypsol

OmnepupoBath Ha 6a30BOM YPOBHE MOHATUSIMU: (PUTypa, TOUKA, OTPE3OK, IpsSIMas,
Jqy4, JIOMaHasi, Yroj, MHOTOYTOJIbHHUK, TPEYTOJIbHUK M YeTBIPEXYTOJbHUK,
OpSMOYTOJIBHUK M KBajpaT, OKPYKHOCTb M  KpYyI, MPsIMOYTOJbHBIN
napauienenunen, kyo, map. M3o0paxkare u3ydaemble (GUIYpbl OT PYyKH U C
MOMOIIBIO JINHEHKU U ITUPKYIISL.

B noBceqHeBHOM KM3HU U NMPHU U3YYEHUH JPYTUX NMPeAMETOB:

penaTh NpakTUYEeCKUE 3a7a4u ¢ TPUMEHEHUEM IPOCTEUIITINX CBOUCTB QUTYD.

I/I3MepeHI/Iﬂ H BBIYHUCJICHHUA

BBIIIOJIHATE HM3MCPCHHC JJIMH, paCCTOHHHﬁ, BCIIMYUMH VYIJIOB, C IIOMOIIBIO

HHCTPYMCHTOB JIA H3MCp€HPII>i IOJIMH U YTJIOB;

BBIYUCJEATD INIOIOAAN ITPAMOYT'OJIBHUKOB.

B noBcegHeBHOM KU3HHU U NP M3yYE€HUH IPYTUX MPEAMETOB:

BBIYUCJEATh PACCTOAHHA HA MCCTHOCTH B CTAHAAPTHBIX CUTYalUAX, INIOIIAIH

MIPSIMOYTOJIBHUKOB;

BBITIOJIHATD MMPOCTEUIINE MOCTPOCHUS U U3MEPEHUSI HA MECTHOCTH, HEOOXO0IUMbIE
B PEATbHOM KU3HHU.

HUcropust MaTeMaTHKH

OIIMCBIBATDb OTACJIIBHBIC BBIAAIOMINCCA PC3YJIbTATHI, IIOJYYCHHBIC B XOJC PA3BUTHUA

MAaTCMAaTUKHU KaK HAYKH,

3HAaTb HPUMEPLI MATCMATHYCCKHX OTKpBITI/Iﬁ H HX aBTOpPOB, B CBiIA3H C

OTEYECTBEHHOW U BCEMUPHOW HCTOPUEH.

BoInyCKHHMK MOJYYMT BO3MOKHOCTh HAYYMTHCH B 5-6 Kiaccax (14
o0ecrieyeHUsl BO3MOKHOCTH YCIICIIIHOTO NMPOJ0JIKEHUsI 00pa30BaHUs Ha

0a30BOM M Yri1y0JIEHHOM YPOBHSIX)



DJIeMeHThI TEOPUH MHOKECTB U MATEMATUYECKOMN JTOTUKH
Onepupogamv  NOHAMUAMU:  MHOICECMBO,  XAPAKMEPUCMUKU — MHOICECmaa,
INEeMEeHm MHONCEeCMBAd, Nnycmoe, KOHeUHoe U OeCKOHeuHoe MHONCecmaeo,
NOOMHOHNCECMBO, NPUHAONEHCHOCHID,
onpeoenims  NPUHAOEHCHOCHb  INeMEHMA  MHOIHCeCmay, 00beOUHeHUo U
nepecevuenur) MHOMCECM8, 3A0a8amb MHONCECBO C NOMOWDbIO NepeyucieHUs
91eMEeHMO8, CI0BECHO20 ONUCAHUSL.

B noBcegHeBHOM KU3HU U MIPH U3yYe€HUM IPYTUX MPeAMETOB:

PACnO3HABAMb I02UYECKU HEKOPPEKMHbIE 8blCKA3bIBAHUSL,

CMpoums YenouKu yMo3aKaio4eHUuli Ha OCHO8€e UCHONb308AHUSL NPABUTL IO2UKU.
Yucna

Onepupogams NOHAMUAMU. HAMYPAIbHOE HYUCIO, MHONCECMBO HAMYPAIbHbIX

yucen, yenoe HYUCIO, MHONICECMBO YelvlX uucel, O0ObIKHO8EHHAs. Opoobb,

oecsimuuHas Opobb, CMEUlaHHOe YUCTO0, PAYUOHANbHOE YUCIO, MHOMNCECMBO

PAYUOHATILHBIX YUCE], 2eOMemPUdecKas UHMepnpemayus HamypaivbHbulX, YevlX,

PAYUOHATILHBIX,

NOHUMAMb U 0OBACHAMb CMBLCT NOZUYUOHHOU 3ANUCU HAMYPATIbHO20 YUCA,

BbINONHAMb ~ BbIUUCACHUS, 6 MOM HUCle C UCNOJIb308AHUEM  NPUEMO8

PAYUOHATILHBIX 8bIUUCTEHUL, 000CHOBbIBANb AN2OPUMMbL BbINOJHEHUSL OUCMBULL,

ucnonv3o08ams npusHaxku oenumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmol u

NpoU3BeOeHUsT YUCel HNPU BbINOJHEHUU BbIYUCIEHUU U peuleHuu 3a0ad,

000CHOBbIBAMb NPUSHAKU OeIUMOCTIU

8bINOJHAMb OKPY2IleHUe PAYUOHANbHBIX YUCE C 3A0AHHOU MOYHOCMbIO,

YNOpAOOUUBAMb UYUCAA, 3ANUCAHHLIE 8 BUOe OOLIKHOBEHHBIX U O0eCAMUYHbBIX

opobeli;

naxooumov HOJ/{ u HOK uucen u ucnoavzosams ux npu peuieHuu 3a0a, .

onepuposamv NOHAMUEM MOOYIb UYUCAA, 2eOMempudecKas UHmepnpemayus

MO0V HUCaa.

B noBce1HeBHOM KM3HU U MPH U3YUYEHUH JPYTUX MPeIMETOB:

NPUMEHSAMb NPABUNA NPUOTUINCEHHBIX BbIYUCICHUL NPU PeuleHUU NPAKMU4ecKux

3a0a4 u peuteHuy 3a0ay opyaux yueOHvix npeomemos;



BLINOJIHAMb CPABHEHUE Pe3VIbMAmMOo8 GbIUUCICHUL NPU PeuleHUU NPAKMUYECKUX
3a0a4, 8 MoM Yucie NPUOIUNCEHHbIX bIYUCTEHUIL,
COCMABIAMb YUCN0BblEe BbIPANCEHUS U OYEeHUBAMb UX 3HAYEHUs NpU peuleHuu
NPAKMU4ecKux 3a0ay u 3a0ay u3 opyaux y4eOHvlx npeomemos.
YpaBHeHHsI 1 HEpaBeHCTBa
Onepuposams NOHAMUAMU: PABEHCMBO, UYUCI080€ DABEHCMB0, VPABHEHUe,
KOpeHb YPAGHEeHUs, pellerie YPAGHEeHUsl, YUCI080e HEPABEHCMBO.
CTaTHCTHKA H TeOPHUsi BePOSITHOCTEl
Onepuposams NOHAMUAMU. CMOJIOYAMble U KPY208ble OUazpammbl, maobiuybl
OAaHHbBIX, CpeOHee apughmemuyecKoe,
uzgneKkams, uH@opmayuio, IPEICTaBICHHYIO B TA0JIMIIAX, HA UarpaMMax;
cocmasnsims mabauybsl, CMpoums OUASPaAMMbl HA OCHOBE OAHHbIX.
B noBceHeBHO# KU3HH U MPU U3YyYeHUH IPYTHX NMPeAMETOB:
useneKams,  UHMEPnpemuposamsv U  Nnpeoopazosvieams  uHpopmayuio,
npeoCcmasieHHylo 6 mabauyax u Ha OUacpamMmax, ompaxcaroulyio ceolucmed u
XapakxmepucmuKku peaibHblX NpoyYecco8 U s6J1eHuUll.
TexcrToBbIC 3a7124N
Pewams npocmuie u cnooichvie 3a0auu pazHvlx munos, a maxdice 3a0ayu
NOBLLULEHHOU MPYOHOCTU,
UCNOIb308aMb PA3HblE KPAMKUE 3ANUCU KAK MOOeIU MeKCMO8 CIONCHbIX 3a0ay
0J151 NOCMPOEHUsL NOUCKOBOU CXeMbl U peuleHusl 3a0a4,
3HAMb U NPUMEHAMb 00a cnocoba noucka peuwienus 3aoay (om mpebosaHust K
VCI08UIO U OM YCA08USL K MPed0BaAHUIO),
MOOenUuposamsd paccydcoeHUus npu NOUcKe peulenusi 3a0ay ¢ nomMowwblo 2pag-
cxemul;
8b10€JISIMb IMANbL PEULeHUSL 3A0AYU U COOEPHCAHUE KANCO020 IMANA;
UHMEPNPemupoB8ams 8bIYUCTUMEIbHbIE Pe3YTbMmambl 8 3a0aye, UCCied08ams
NOJIyYeHHOEe peuleHue 3a0aqu,
AHATUBUPOBAMB  BCEBO3MOJICHbIE CUMYAYUU B3AUMHO20 PACNONONCEHUS O08YX

00beKmo8 U U3IMEHeHUue ux xapakmepucmuxk npu CO6MECNIHOM O8uUdICEHUU



(ckopocmb, 8pems, paccmosiHue) Npu peuleHuu 3a0ay HA O08UICEHUe O08YX
00beKmM0o8 Kak 8 00OHOM, MAK U 8 NPOMUBONONONHCHBIX HANPABIECHUSAX,
uccne0o8ams 8CEB03MONCHbIE CUMYAYUU NPU peueHuu 3a0a4 Ha OBUdCEHUE NO
peKe, paccmampueams pasHvle CUCmeMbl Omcuema,
peulams pasHooopasHvle 3a0auu «HA YaACmuy,
peutams U 000CHOBLIBAMb CB0€ peuleHue 3a0ay (8bl0elsimb MAMEeMAMmu4ecKyro
OCHOBY) HA HAXOJNCOEHUe HACMU YUCIA U HUCIA NO €20 Yacmu HAd OCHOGe
KOHKPEMHO20 CMbICAAd OpoOU;
0Cco3HAB8AMb U 00BACHAMb UOCHMUYHOCMb 3404 PA3HLIX MUNO0E, CEA3bIBAIOUJUX
mpu GequyuHvl (Ha pabomy, HA NOKYNKU, HA OBUdCEeHUe), Bbloenamb dmu
BEIUUUHBL U OMHOWIEHUSL MeJNHCOY HUMU, NPUMEHSMb UX NpU peueHuu 3a0ay,
KOHCMPYUpo8ams coOCmeenHvle 3a0ayu YKA3aHHbIX MUnoas.
B noBceqHeBHOM KM3HU U NMPHU U3YYEHUH JPYTUX NMPeAMETOB:
8bl0eNsIMmb NPU peueHul 3a0ay XapakmepucmuKky pacCMampusaemol 6 3aoaue
cumyayuu, OMmiuyHvle Om peanbHulX (me, om KOMOpvlX adOCMpAUpo8alucy),
KOHCMPYUpo8ams HOBble CUMyayuu ¢ Y4emom dMmux Xapakmepucmuk, 6
YACMHOCMU, NPU peueHul 3a0ay Ha KOHYEeHmpayuu, Y4umvleams NJIOMHOCHb
gewecmaa;
peuwiams U KOHCMPYUPOBAMb 3A0ayu HA OCHOBE pPACCMOMPEHUS PeanbHblX
cumyayutl, 8 KOmopuix He mpebyemcs MouHbll GbIYUCTUMENbHBI PE3VIbMam,
peuwiamsb 3a0auu HA OBUJICEHUe NO peKe, pPACCMAmpueds pazHbvle CUCHeMbl
omcuema.
Harasimaas reomerpust

I'eomerpuueckue purypsi
Hzenexamov, unmepnpemupoéams u npeobpazosvieamsv  UHDOPpMAYUIO O
2eomempuiecKux ueypax, npeocmasieHHyI0 Ha Yepmetcax,
uzobpasccams usyuaemvie ueypvl om pyKu u ¢ NOMOUWbIO KOMNbIOMEPHBIX
UHCMPYMEHMO8.

N3mepeHusi U BHIYUCIEHUSA
BbLINOIHAMb  UBMEPEHUe ONUH, PACCMOAHUL, BeIUYUH V2llo8, C HOMOWbIO

UHCMPYMEHMO8 Ol USMEPEHUL OIUH U Y208,



BLIYUCTAMb NIOUAOU NPAMOY20JIbHUKO8, K8AOPAMO8, 00beMbl NPAMOY20IbHbIX
napannenenuneoos, Kyooa.

B noBce1HeBHO# KU3HU U MPHU U3YyYeHUH IPYTUX MPeAMETOB:

BLIYUCTAMb PACCMOAHUS HA MECIHOCMU 8 CIMAHOAPMHBIX CUMYAYUSX, NI0WAOU
VUaACMKO8 NPAMOY20IbHOU hOpMbL, 00BEeMbL KOMHAM,

8LINOIHAMb  NpOCMeluue NOCMPOCHUsT HA MeCMHOCMU, HeoOXooumvle 8
PEeAIbHOU JHCUHU,

OYEHUBANb pad3mepusl pedlbHblX 00beKmos OKpyacaroueco mupa.

I/ICTOpI/ISI MaTEMaTHKH

Xapakmepusoeamb 6K1A0 6bl()aIOM4MXC}Z mamemamuxKoe 6 paseumue

mamemamurKu U UHblX HAYUYHbLX obnacmelil.

BuinyckHuk HayunTcsi B 7-9 kiaaccax (/151 HCMOJb30BAHUS B MOBCEIHEBHOM
JKU3HU U o0ecrevyeHrsi BO3MOKHOCTH YCIEIIHOTO MPOJ0JIKeHH I
oOpa3oBaHus Ha 02a30BOM YPOBHE)

JIeMeHThI TCOPUHA MHOZKECTB U MaTeMaTH4eCKOi JOTuKH

OHepI/IpOBaTb Ha 0a30BOM YPOBHC IIOHATHUAMU: MHOXKCCTBO, 3JICMCHT MHOXKCCTBA,

IMOAMHOKCCTBO, ITPUHAAJICKHOCTD,
3aJlaBaTb MHOKECTBA IICPCUYNUCIICHUEM UX 3JICMCHTOB,

HaxOJIUTh IepeceucHre, OOBECIUHECHUE, IIOAMHOKECTBO B  IMPOCTEHIIUX
CUTYyalUsX;
omnepupoBaTh Ha 0A30BOM YPOBHE MOHSITUSIMU: OINpEeIeHUEe, aKCUOMa, TEopema,

JOKa3aTCIbCTBO,

MPUBOAUTL TPUMEPBI U  KOHTPIPUMEPHI JJId  MOATBEPKACHUA  CBOUX
BBICKA3bIBAHUU.

B noBcegHEeBHOM KU3HNU U NP M3y4YE€HUM IPYTUX MPeAMETOB:

HCIIOJB30BaTh Fpa(l)I/I‘ICCKOC MMPpEACTABICHUC MHOXCCTB JJIsI OIIMCAaHUA pCalbHBIX

MIPOIIECCOB U SIBJICHUM, TIPH PEIICHUH 33719 IPYTUX YICOHBIX MPEIMETOB.



Yucaa

OmnepupoBath Ha 0a30BOM YPOBHE MOHSATHUSMHU: HATypaJbHOE YHCIIO, IEI0e
YUCJI0, OOBIKHOBEHHAass JpoOb, JecATUYHAs JpoOb, CMeEMIaHHas JpoOb,

paMOHAIBHOE YHCIIO, ApU(PMETHUECKUI KBAIPATHBIM KOPEHB;

WCIIOJB30BaTh CBOMCTBA 4YHCEI W IIpaBWIAa JCUCTBHM IIPU  BBINOJHEHUHN

BBIUMCJICHU;

WCIIOJIB30BaTh TPU3HAKU JenuMoctd Ha 2, 9, 3, 9, 10 npu BeIMoJHEHUH

BBIYHCIICHUW U PEIICHUN HECIOKHBIX 33/1a4;

BBITOJIHSTH OKPYIJIEHUE PALIMOHATIBHBIX YUCEII B COOTBETCTBUU C ITPABUJIAMU;
OLICHUBATh 3HAYCHUE KBAIPATHOTO KOPHS U3 MOJ0KUTEIBHOTO LEIOr0 YHCIIA;
pacrno3HaBaTh pallMOHAIbHBIC U UPPALIMOHAIBHBIC YHCIIA,

CpaBHHUBATh 4YHCJIia.

B noBcegHeBHOM KU3HHU U NPH M3y4YE€HUM IPYTUX MPEAMETOB:
OIICHUBATH PE3YyJIbTAThl BHIYUCICHUN MPU PEIICHUU MPAKTUUECKUX 3a]1a4;
BBITIOJTHSATH CPABHEHUE YUCEN B PEAIbHBIX CUTYAIUAX;

COCTaBJIATh YHMCJIOBLIC BBIPAKCHUA IIPHU PCIICHHH ITPAKTUYCCKHUX 3a/la4 MU 3aJdad

U3 IPYTUX Y4EOHBIX MPEIMETOB.

ToxknecTBeHHbIE IPeodpa3oBaHuA

BrINonHATh HECTOKHBIE TTPe0oOpa30oBaHus JIJIsi BHIYUCICHUS 3HAYEHUN YHCIOBBIX
BBIPAKCHUM, COJEPKALIMX CTEIIEHW C HATypaJbHBIM IIOKA3aTeJIeM, CTEICHH C

LCJIBIM OTPHUIATCIBHBIM ITIOKA3aTCIICM;

BBITIOJIHATh HECJIOKHBIE MPE0oOpa3OBaHMs IENbIX BBIPAKEHUN: PACKPHIBATH

CKOOKH, IPUBOJIUTH MOAOOHBIE ClIaracMbI€;

UCIIOJIb30BaTh (POPMYJIbI COKPALIEHHOTO YMHOXKEHHS (KBaJpaT CyMMBbl, KBajapar
Pa3HOCTH, PA3HOCTh KBAJIPaTOB) [JIsl YIPOILIECHUS BBIYMCICHUN 3HAYEHUUN

BBIPAKCHU;

BBITIOJIHATh HECJIOKHBIE MpeoOpa3oBaHus APOOHO-TUHEHHBIX BBIPAKEHUNA WU



BBIpa}KCHI/Iﬁ C KBaApPpaTHbBIMHU KOPHAMMU.

B noBceqHeBHOM KM3HU U NMPU U3YYEHUH APYTUX NPeAMETOB:
MOHUMATh CMBICII 3aIIMUCH YUCJa B CTAHIaPTHOM BUJIE;

OIICPHUPOBATH Ha 0a3o0BOM YPOBHC IIOHATUCM «CTaHAAPTHAA 3aIlIUCh YUCJIa».

YPaBHeHI/IH H HEPABCHCTBA

OnepupoBath Ha 0a30BOM YpOBHE MOHITUSIMU: PABEHCTBO, YUCIOBOE PABEHCTBO,
ypaBHEHHUE, KOPEHb YPaBHEHUS, PCIICHUE YPABHEHUS, YHCIOBOE HEPABEHCTBO,

HCPABCHCTBO, PCUHICHUC HCPABCHCTBA,
IMPOBCPATH CIIPABCIINBOCTL YHCJIOBBIX PABCHCTB U HCPABCHCTB,

peaTb JIMHCHHBIC HCPAaBCHCTBA M HCCJIOXKHBIC HCPABCHCTBA, CBOIAIIHNCCA K

JINHEHHBIM;

pelIaTh CUCTEMBbI HECI0KHBIX JINHEWHBIX YPABHEHW, HEPABEHCTB;

IIPOBEPSATH, SBIISCTCS JIM IAHHOE YHCIIO PEIICHUEM ypaBHEHUs (HEpaBEHCTBA),
pemiaTh KBajapaTHbIC YpaBHEHUS 110 GopMyJie KOPHEH KBaJIpaTHOTO YPaBHCHHS;

1/1306pa>1<aTI> peICcHUA HCPABCHCTB U UX CUCTCM Ha YHUCIIOBOM HpﬁIMOﬁ.

B noBcegHeBHOM KU3HU U NIPU U3YYECHUM APYTUX MPEAMETOB:

COCTAaBJISITh U PELIATH JIMHEWHBIE YPABHEHUS IIPU PELICHUH 3a/1a4, BOZHUKAIOIINX
B JIPYTUX Y4€OHBIX MPEIMETaX.

DOyHKUNHA
HaxoauTe 3Ha4ueHNe GyHKIINHU 110 3aJaHHOMY 3HAUCHHIO apTyMEHTa;

HAXOJIUTh 3HAUCHHUE apTYMEHTA I10 33JITaHHOMY 3HAYEHUIO (PYHKITUU B HECIIOKHBIX
CUTYyalUsIX;
ONPEAEIATh MOJIOKEHUE TOYKHM MO €€ KOOpAWHATaM, KOOPAMHATHI TOYKH MO €€

ITOJOXXCHHUIO Ha KOOp)IHH&THOﬁ IIJTIOCKOCTH,

no rpaduKy HaxXOIuUThb O0OJIACTH OIpECICHUs, MHOXECTBO 3HAYCHWUH, HYJIHU
GyHKIIUHA, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA, MPOMEXKYTKA BO3pACTaHUS W

yObIBaHMsI, HAUOOJIbIlIEE U HAUMEHbIIIEE 3HaYEHUS (PYHKIINY;



CTpPOUTH rpaduk TUHEHHON DYHKIUU;

NPOBEPSATh, SIBIAECTCA JH JaHHBIA Tpaduk rpadukoM 3anaHHON (QyHKUIHUU

(JTuHEHOMU, KBaApaTUIHON, OOPATHOM MPOMOPIMOHATBHOCTH);

OTIpeNIeNATh NPUOIMKEHHBIE 3HAYCHUsI KOOPAUHAT TOUKH IepPEeCceYeHus TpapuKoB
byHKIINN;

omepupoBaTh Ha 0a30BOM YpPOBHE TMOHATHUSIMHU:  MOCIEAOBATEIbHOCTD,

apu(mMeTnyecKas mporpeccusi, reoMeTpruueckast mporpeccus;

pemiaTth 3aJaud Ha MPOTPECCUHU, B KOTOPBIX OTBET MOKET OBITh MOJY4YEH
HEIMOCPEICTBEHHBIM MO/ICUeTOM 0€3 MpUMEHEHUS (POPMYII.

B noBcegHeBHOM KU3HHU U NIPH M3y4YE€HUH IPYTUX MPEAMETOB:

MCIIOJIB30BaTh rpa)uKy peasibHbIX MPOIECCOB U 3aBUCUMOCTEH ISl ONpeeeHus
WX CBOMCTB (HanOOJbIIINE U HAMMEHBIINE 3HAYCHUS, TPOMEKYTKU BO3pACTaHUS U

Y6BIBaHI/IH, 00J1aCTH TTOJI0KUTENLHBIX U OTpHUOATCIIBHBIX 3HAYCHUM U T.H.);

MCIIOJIb30BaTh CBOMCTBA JIMHEHHON (PYHKIIMU U €€ TpaduK Mpu pelIeHuH 3a1ad u3
JIPYTUX y4eOHBIX IPEAMETOB.

CraTucruka u TEOpUS BCpOHTHOCTeﬁ

HNmetn MNpCACTAaBJICHUC O CTATUCTHUUYCCKUX XaApPAKTCPHUCTHKAX, BCPOATHOCTHU

CIy4alfHOTO COOBITHSI, KOMOMHATOPHBIX 3aj/1auax;

peuiaTtb HpOCTGfIHIPIG KOM6I/IHaT0pHBIe 3aga4uun MCTOOOM IpsAMOTO nu

OpraHU30BaHHOTO TIepedopa;

NpEICTaBIIATh JaHHbIE B BUAE TaOIUL, TUarpamm, rpa(ukos;

YUTaTh MHPOPMALIUIO, IPEACTABICHHYIO B BUAE TaOIMUIIbl, AUArpaMMBbl, rpaduka;
ONpeaeNsATh OCHOBHbIE CTATUCTUYECKHE XapaKTEPUCTUKU YUCIOBBIX HA0OPOB;
OLICHUBATh BEPOSITHOCTh COOBITUSI B IPOCTEHIIINX CITyYasiX;

HMCTDb MMPCACTABJICHUC O POJIX 3aKOHA OOJIBIINX YHCENI B MACCOBBIX SIBJICHHUSIX.

B noBcegHeBHOM KU3HHU U NPHU M3YyYE€HUM APYTUX MPEAMETOB:

OIOCHUBATDL KOJIMYCCTBO BO3MOXKHBIX BAPUAHTOB MCTOJ0OM Hepe60pa;



HUMCTb MPCACTABJICHUC O POJIM IMPAKTHICCKU AOCTOBCPHBIX W MAJIOBCPOATHBIX

COOBITHH;

CpaBHUBATb OCHOBHBLIC CTATHCTUYCCKHUC XAPAKTCPHUCTUKHU, IIOJYHYCHHBIC B

IMpoHeCcCce pCIICHNA HpHKJ’I&I{HOﬁ 3a1a49i, U3YYCHUA PCAJIBHOI'O ABJICHUA,

OOCHMBATL BCPOATHOCTb PCAIIbHBIX COOBITUM M SABJICHHWH B HECJIOXKHBIX
CUTyalusx.

TexkcTOBBIE 3aJavan

Pemarts HeCIIOXKHBIE CHOKETHBIC 3aJa4M pa3HbIX THIIOB HAa BCC apI/I(i)MGTI/I‘IGCKI/IG

JICHCTBUS,

CTPOUTH MOJCIIb YCJIOBHUA 3adadu (B BHUAC Ta6J'II/IHBI, CXCMbI, PpUCYHKa HIIH
ypaBHeHI/ISI), B KOTOpOﬁ JdaHbl 3HAUCHHUA ABYX H3 TPEX B3aMMOCBA3AHHBIX

BCJIMYMH, C ICJIbIO ITOMCKA PCHICHMWA 3a1a1u,

OCYHICCTBJIIATD CII0CO0 TIOMCKa peuiCHus 3aJgadri, B KOTOPOM PACCYKICHHUC

CTPOUTCS OT YCJIOBHS K TpPeOOBaHUIO WIIM OT TPEOOBAHUS K YCIOBHUIO;
COCTABIIATH ILJIaH PEIICHUSA 3a1a4H;
BBIJICIIATD JTAIlbl PELICHUS 3a/1a4K;

HHTCPIPCTUPOBATL BBIYUCIIMTCIBHBIC PCE3YJbTaTbl B 3adadc, HMCCICOAOBATDb

IMMOJYYCHHOC PCIICHUC 3ada4YM,

3HATh Pa3Inuue CKOPOCTEM OO0BEKTa B CTOSYEH BOJAE, MPOTHUB TEUYEHUS U TIO

TEUEHUIO PEKU;
pemarh 3aJa4y Ha HaX0XJACHUE YaCTH YKMCIIa U YUCIIA TIO €ro YacTu;

pemarh 3a7add pa3HbIX THUMOB (Ha paldOTy, HAa TIOKYNKH, Ha JIBI)KCHHE),
CBSI3BIBAIOIIMX TPU BEIWYHUHBI, BBIACIATH 3TH BEJIMYUHBI U OTHOLICHUS MEXITY

HUMU;

HaxoAuTh IIPOHCHT OT YHCia, YUCIIO II0 IPOHCHTY OT HCro, HaXOAUTb

IMPOUCHTHOC CHMIKCHUC WJIU ITPOUCHTHOC IMOBLIINICHHUC BCIINYNHBI;

peuiaTh HECIOKHBIC JIOTHYCCKUEC 3a/ladui MCTOJI0OM paCCY)KHeHHﬁ.



B noBceqHeBHO KM3HU U NMPHU U3YYEHUH JPYTUX NMPeAMETOB:

BBIJIBUTATh TUIIOTE3bl O BO3MOXKHBIX MPEACIbHBIX 3HAYEHUSX UCKOMBIX B 3ajaue
BEJIMYUH (J€7aTh TPUKUJIKY).

I'eomeTpuyeckne Gpurypsl
OnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSIMU I'€OMETPUUECKUX QUTYp;

U3BJIEKaTh MHPOPMALIMIO O TEOMETPUUECKUX (DUrypax, MpeJCTaBICHHYIO Ha

YCPTCIKax B ABHOM BHIC,

NPUMEHSTDH ISl PEIICHUs 3a/1ad TeOMETpUUecKue (akThl, €CIIM YCIOBUS UX

PUMEHEHUS 3aJIaHbl B sSIBHOUM dopme;

peuatsb 3aJa4 Ha HAXOXKACHHC I'COMCTPHYCCKHX BCIHMYHUH IIO 06pa3uaM HniIm
aJlropurmMam.

B HOBceﬂHeBHOﬁ KU3HM U IPA N3YIYCHUH APYTIUX NMPEIMETOB.

UCIIOJIb30BaTh CBOMCTBA F€OMETPUYECKUX (PUTYpP JUIsl PEIICHMs TUIIOBBIX 3a]1ad,
BO3HUKAIOIIMX B CHUTYyallUsX IIOBCEAHEBHOM JKW3HU, 3a7a4 NPAKTHUYECKOTO
COJIEpKaHMUS.

OTHoOIIeHUSA

OnepupoBath Ha 0a30BOM YpOBHE MOHSTHSIMU: PaBEHCTBO (Uryp, paBHbIE
burypsl, PaBEHCTBO TPEYTOJIbHUKOB, NapajyIeIbHOCTh IIPSMBIX,
NEPHEHANKYJIAPHOCTh MPSAMBIX, YIJIBI MEXAy MNpSIMbIMHU, NEPHEHAUKYJIISP,
HAKJIOHHAS!, IPOEKIIHS.

B noBcegHeBHOM KU3HU U NPH M3Yy4YE€HUH IPYTUX MPeEAMETOB:

MCIOJIb30BaTh OTHOLIEHUS ISl PEIIEHUs MPOCTEUINMX 3a]a4, BO3HUKAIOLINX B
pEabHOM KU3HMU.

I/I3MepeHI/ISI U BBIYHUCJICHUA

BoImmonHsATh HN3MCPCHUC [IJIMH, paCCTOSIHHﬁ, BCJIMYMH YIJIOB, C IIOMOIIBIO

HHCTPYMCHTOB IS I/ISMGPCHI/Iﬁ JJIMH U YTJIOB;

IPUMEHATH (HOPMYJIIBI TIEPUMETPA, TUIOMAAN U 00beMa, TIIOMAAN MOBEPXHOCTU
OTAEJbHBIX MHOTOTPAHHHUKOB IIPY BBIYMCIICHUAX, KOTJIa BCE JAHHBIE UMEIOTCS B

YCIIOBUH;



npuMeHaTb Teopemy Iludaropa, 6a30Bble TPUTOHOMETPUUYECKHUE COOTHOIICHUS
JUISL BBIYUCIICHUS [UIUH, PACCTOSIHUM, IUIOIIAEH B IPOCTEUILNX CIIyYasX.

B noBceqHeBHOM KM3HU U NMPU U3YYEHUH JPYTUX NMPeAMETOB:

BBIUUCIISITh PACCTOSIHUSI HA MECTHOCTH B CTaHAAPTHBIX CUTYalMsX, IJIONIAIU B
MPOCTEHIIINX CIydasiX, MPUMEHATh (POpMyJIbl B NPOCTEUINMX CHUTyallusIX B
HOBCETHEBHOU KU3HU.

I'eomeTpuyecKne MOCTPOEHUsI

N300paxkath TUIOBBIE MIIOCKKUE (PUTYpPBI U PUTYPBI B TPOCTPAHCTBE OT PYKHU U C
MTOMOIIIBI0O UHCTPYMEHTOB.

B HOBceI[HeBHOﬁ KU3HN U IPA NBYYCHUH IPYTUX NPEIMETOB.

BBITTOJIHATDH HpOCTCﬁH.IPI@ IMOCTPOCHUA HAa MCCTHOCTH, HCO6XOI[I/IMBI€ B peaanoﬁ
KHU3HH.

I'eomeTpuyeckue npeodpa3zoBaHus

Ctpouts Qpurypy, CHMMETPUYHYIO TaHHON (PUTYpE OTHOCUTEIHHO OCH U TOUKH.

B noBcegHeBHOM KU3HHU U NIPH M3Yy4YE€HUM IPYTUX MPEAMETOB:
pacno3HaBaTh JBUKEHHUE 0OBEKTOB B OKPYKAIOIIEM MUPE;

pacino3HaBaTb CHMMCTPHUYHEIC (1)I/IprBI B OKpYIKaromeM MHUPC.

BekTopbl H KOOPAMHATHI HA MJIOCKOCTH

OnepupoBarb Ha 0a30BOM YpOBHE MOHATUSIMH BEKTOpP, CyMMa BEKTOPOB,

IMPOU3BCACHHUC BCKTOPA HAa YKUCJIO, KOOPAHWHATHI HA IIJIOCKOCTH,

OTIPENCNIATh NPHUOIMIKEHHO KOOPAWHATHI TOYKHM TI0 €€ H300paKeHHIO Ha
KOOPJUHATHOM TJIOCKOCTH.

B noBcegHeBHOM KU3HHU U NIPU M3YYECHUM APYTUX NMPEAMETOB:

HCIIOJIb30BaTh BCKTOPLI AJIA PCIICHUSA HpOCTCﬁHlHX 3a/lad Ha OIpCACIICHHC
CKOPOCTH OTHOCUTCIIbHOT'O ABUKCHUA.

HUctopust MaTeMaTHKH

OnuceiBaTh OTJACJIIbHBIC BBIIAOIIUCCS PC3YJIbTAThI, IIOJIYUICHHBIC B XOIC PA3BUTHUA

MAaTCMATUKHU KaK HAYKH,

3HaTh MPUMEPHl MATEMATUYECKHUX OTKPBITUM W WX AaBTOPOB, B CBSI3U C



OTE€YECTBEHHOU U BCEMUPHOW UCTOPHUEH;

INOHHUMATh POJIb MATCMATUKHU B PaA3BUTUU Poccumn.

MeToabl MATEMATHKH

BriOupare moaXoasuiuii M3y4eHHBIA METOJ JUIS pelIeHUs] W3YyYEeHHBIX THUIIOB

MAaTCMaTHYCCKHUX 3a1a4,

[IpyBoAUTH TpPHUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEW B OKpYKaroOIIeH

ﬂCﬁCTBHTCHBHOCTH " IIPOU3BCACHHAX UCKYCCTBA.

BhInycKHHMK MOJYYHT BO3MOKHOCTh HAYUMTHCH B 7-9 Kiaccax 1/
o0ecrieyeHNs] BO3MOKHOCTH yCIELIHOTO MPOI0JI:KEeHUsI 00Pa30BaAHUS HA
0a30BOM M YIJ1yOJIEHHOM YPOBHSIX

J1eMeHTbI TCOPUHA MHOZKECTB U MAaTeMATH4YEeCKOM JOTMKH

Onepupoeamb NOHRAMUAMU. onpe()eﬂeﬂue, meopemda, axkcuoma, MHOAICeCmaeo,
xXapakmepucmuku MHodcecmeda, 2JaeMEeHm MHoaxcecmed, nycmoe, KOHeYHOoE U
beckoneunoe MHOIHCECMEBO, I’lOaMHO.?fCGCWl@O, I’lpMHCl@JZ@.?fCHOCWlb, BKJIIO4YeHue,

paceHCcmeo MHoacecme,

u306p619f06177’lb MHOoJfCecnmea U OMHOUIeHUe MHoalceCcmEe C NOMOUIbIO Kpycoe

dunepa,

onpeoenims NPUHAONEHCHOCMb  JJIeMEHMA  MHOMCECmBy, 00beOUHeHUr U

nepecedeHuro MHoatcecmse,

3a0a6amb MHOMCECMBO C NnOMOWb0 nepevducienusl 31emMennios, Cl06€CHO20

ONnucCaHuA,

onepupoeams  NOHAMUAMU.  6bICKA3blIBAHUE, UCMUHHOCMb U JIOIHCHOCN1b
6bICKA3bl6AHUA, OMPUYAHUE 6blCKa3b16aHl/lZ/7, onepayuu HAO 8bICKA3bIGAHUSIMU: u,

uau, He, yCJlo6Hble 6blCKA3bl6AHUA (MMI’UZMKCZL;MM),’

cmpounib 6blCKA3bI6AHUA, OMPUYAHUA 8bICKA3bIBAHULL.

B noBcegHeBHOM KU3HHU U NIPHU M3YyYE€HUH APYTUX MPEAMETOB:
CmMpoums YenouKy YMo3aKA04eHUli Ha OCHOBE UCNOIb308AHUSA NPAGUTL TOSUKU,

ucnoJjibzoeams MHodcecmed, onepayuu C MHoaHcecmeamu, Ux epaqbuuecxoe



npedcmaeﬂeHue 0J151 ONUCAHUSA PEeAIbHbLX npoyeccos u S6NeHUI.

Yucaa

Onepupaeamb NOHAMUAMU., MHOMNCECMBO HAMYPAIbHbIX YUCENl, MHONICECMBO
yenvlx duceiu, MHOIHCECMBO pPAYUOHAIBHbIX YHYUCEN, UppayuoHalbHoe YUCIOo,
K8610pam}lbllj KOpeHb, MHOIHCECMEBO oelcmeumenbHvix uucei, ceomempudeckas

uUrnmepnpemauusl HamypajlbHblX, YEJblX, PAUUOHAIbHLLX, oelcmeumenbHbix qucen,
HOHUMAMb U 0OBACHAMb CMbICIL I’lOSMI/!uOHHOIZ 3anucu HamypajlbHOc0 HYUucia,

BbINOJIHAMb  6bIHUCTEHUA, 6 mOM 4ucie C UCNOJIb306AHUEM npuemos

PAYUOHATLHBIX BLIYUCTEHULL

8bINOIHAMb OKPY2IeHUEe PAYUOHATbHBIX YUCETl C 3A0AHHOU MOYHOCbIO,
CPABHUBAMb PAYUOHATIbHBLE U UPPAYUOHATbHbIE YUCA,

npeocmasisims pAyUOHANIbHOE YUCTO 8 8Ude 0eCAMUYHOU OpooU

YNOpAOOUUBAMb YUCAA, 3ANUCAHHBLE 8 8UOE 0OLIKHOBEHHOU U 0eCAMUYHOU OpoOU,

nHaxooums HO/[ u HOK yucen u ucnonvzoeamo ux npu peuieHuu 3a0au.

B noBcegHeBHOM KU3HHU U NPH M3y4YE€HUH IPYTUX MPEAMETOB:

NPUMEHAMb npaesuja I’lpu6]lu9fC€HHle BbIYUCTCHUL npu pewileHuu npaKkmudecKux

3a0a4 u peuteHuu 3a0ay Opyeux y4eOHvix npeomemos;

6bINOJIHAMb CPABHEHUE pe3Ylbmanos BbIYUCTICHUU npu peuweruu npakmu4ecKkux

361()61'{, 6 mom vuciuie I’lpu6flu0fC€HHblx 8bl’{uCJl€H1/lﬁ,’

cocmaesiAinib U OYEHUBAmMb 4uUCi08ble 8blpAINCEHUA NPU peUeHUU NPpAKmMU4eCKux

3a0a4 u 3a0ay u3 Opy2ux y4eoOHbvlX npeomemos,

3anucosleamsv U OKpYesimb  YUC/OBble 3HAYECHUA  peajlbHblX  eeludYuHr C
UCNOJIb30B8AHUEM DA3ZHBIX CUCMEM USMEPEHUAL.

ToxaecTBeHHBbIE Pe00pa3oBaAHUS

Onepupoeamb HNOHAMUAMU CMENERU C HamM)ypajlbHbIM nokazamejiem, Cmenenu C

yenvim ompuyaniesibHblM noKkazameiem,

6bINOJIHAMb I’lp€06p(1306dH1/l}Z ueilblx 6blpa9fC€H1/llZ.' oeticmeust ¢ 0OHOYLCHAMU

(CJZOcheHI/le, evliumanue, yMHOcheHue), oelicmeust ¢ MHO20YJIeHAMU (C]ZOD:‘CBHU@,



eblyuumaHue, yMHOcheHue),'

BbINOJIHAMb  PA3NOJHCEHUE MHO20UIEHO8 HA MHOMCUMENIU OOHUM U3 CHOCODO08:
8biHeceHue 3a CKOOKY, 2pYNnnupoeKd, UCHONb308aHue QOopmyn COKPAUeHHO20

VMHOMCEHUSL,
8bLOEJISINb KBAOPAM CYMMbL U PA3ZHOCMU 0OHOUNECHO8,
PACKIaobi8ams Ha MHONCUMENU K8AOPAMHbIU MpPexueH,

BbINOJIHAMb npeo6pa306aHu}1 6blpa3fC€Hl/llj, CanprCClM/!MX cmeneHu ¢ yenvimu
ompuyamenbHbiMUu noKasamejsiiMu, nepexodumb om 3anucu 8 6uoe cmeneHu c

yenvimM ompuyaniesibHblM nokasamejiem K 3anucu 6 suoe 0p06u;

8LINOIHAMb NPeoOPa308aHusi OPOOHO-PAYUOHATLHBIX BbIPANCEHUI. COKPAWEHUE
Opobell, npusedeHue aneedopauyeckux opobel K obwemy 3HAMeHamenro,
CNOJICeHUe, YMHOMCeHUe, OeleHue aneebpaudeckux oOpobei, 8036e0eHue

aneebpauyeckou Opobu 6 HAMYPAILHYIO U YEYio OMPUYAMETbHYI0 CHENneHb,
BbINOJIHAMb NPEOOPA308AHUSL BIPANCEHULL, COOEPHCAUSUX KEAOPAMHbBLE KOPHU,

6b10€IMb Keadpam CYyMMbl  UMU  pA3HOCMU 08y1{ﬂ€HCZ 68  BblPAIICEHUAX,

cooepaicauyux Keaopammvie KOPHU,

8bINOJIHAMb NPEOOPA30BAHUSL BLIPANCEHULL, COOEPAHCAUUX MOOYITb.

B noBcegHeBHOM KU3HU U NPH M3Yy4YE€HUH IPYTUX MPeEAMETOB:

BbINOJIHAMb npeo6pa306aHuﬂ u oelicmeus ¢ yucaamu, 3anuCAaAHHbviMu 6

CMAaHOaApmMHOM 8uoe;

BbINOIHAMb NPE0OPA308AHUSL ANCCOPAUYECKUX BBIPANCEHUL NPU PeueHul 3a0ay
opyaux y4eOHbix npeomemos.

YpaBHeHHS U HEPABECHCTBA

OﬂépMpO@ClWlb NoHAMUAMU. YpAGHEHUe, HepaAeeHCmeo, KOPEHb VPABHEHUA,
peuleHue Hepaeencmed, pAaeHOCUIbHblE YPABHEHUA, obnacmo onpedeﬂeﬁuﬂ

YypaeHeHus (HepaseHcmea, CUCmembl YPAGHeHULl UlU HePA8eHCME),

peutanio JIUHElIHbLEe YpABHEHUA U YPABHEHUA, CcB800UMbLE K TUHEUHbIM C nomousbro

MOoNHCOeCMBEeHHbIX NPEO0OPA308AHUIL;

pewiams K8a0pamuvle YPAGHEHUsl U YPABHEHUs, CB00UMble K K8aOpamHbiM C



noOMouibro MOoXNCOECMEEeHHbIX npeo6pa306aHuﬁ,'

peutams OpoOHO-TUHElIHble YDAGHEHUSL,

. «/f X) =a
pewams  npocmeuwiue  UppaAyuUOHaibHble  YPAGHEHUs. suoa () )

JT0)=a (3 .

n_
pewams ypasnenus euda * = a;

peuwanmsv  YypaeHeHUs cnocobom pasinooiceruss Ha MHoacumenu u  3dMeHbsl

nepemeHHouU,

UCNOJIb308aMb MEMOoO unmepeailoe o peuerus yeivlx U 0p06H0-pCll4MOHdJZbelx

HepaeeHcme,

peuianio JUHeElHble YPABHEHUA U HEPABEHCMEBA C napamempamu,
peuianitb HeCl0IHCHble K8aapai’l’IHbl€ YpAaeHeHUsA C napamempom,
peuanitb HeCl0IHCHble CUCIMEMDbL JUHELUHbIX prZGHeHul:Z Cc napamempamu,

peuamov HECIOICHbLE YPABHEHUA 6 YEJIbLX HUCIAX.

B noBcegHeBHOM KU3HHU U NPH M3Yy4YE€HUM IPYTUX MPeEAMETOB:

coCmasnams U peulams JuHeltiHble U Keaopammubvle YPaeHeHUs, YPAGHeHUs, K HUM
c800sUeCs, CUCIEMbl TUHEUHbIX VPAGHEHUN, Hepa8eHCmE Npu peuleHuu 3a0ay

opy2ux y4eOHblX npeomemos,

8LINOJIHAMb OYEHKY Npasoonooodus pe3yivmamos, NoayyaemvlX Npu peuleHuu
JIUHEUHbIX U KBAOPAMHBIX YPAGHEHUU U CUcmem JUHEUHbIX VPAGHEeHUl U

Hepasencme npu peueHun 3a0ay opyaux y4eoHvix npeomemos;

8bl6l¢p(1Wlb coomeemcemeyroujue ypasHeHusd, HepaeeHcniead Uuiu ux cucnemovl ons
COCMABNeHUs MAMeMamu4eckoi Mooeiu 3a0aHHOU peaﬂbnoﬁ cumyayuu  uUiu

NPUKTIAOHOU 3A0a4u;

ymemsb uHmepnpemuposamnb I’lOlelleHHbllZ npu peuteHuu ypaeHerusl, Hepasencmeda
uiu cucmembsl pesyiobmant 6 KOHmeKcme 3A0aHHOU peaﬂbnoﬁ cumyayuu uiu

NPUKTIAOHOU 3A0aYU.



DyHKUNHA

Onepuposamsb noHAMUAMU: QYHKYUOHATbHASL 3A8UCUMOCIb, (DYHKYUL, epaguK
@yHKyuU, cnocodwvl 3a0anus GyHKYuU, apeymeHm u sHadenue QyHKkyuu, ooiacmo
onpeoeneHus U MHONCeCMB0 3HAYEHUU (DYHKYUU, HYAU DYHKYUU, NPOMENCYMKU

3HAKONOCMOAHCMBA,  MOHOMOHHOCMb  (DYVHKYUU,  YemHOCHb/HeYemHOCmb
dyukyuu,;
cmpoums  epapuku  JUHEUHOU,  KeAOpamuuHou  (QyHKyull,  0Opamuoi

y=a+——
NPONOPYUOHATLHOCIIU, PYHKYUL 6U0A. x+b, Y =x y-x v=|d.

Ha npumepe K8AOpaAMuyHoOU QYHKYUU, UCNONIb308AMb NPE0OPA308aHUsL epaduKra

pyrryuu Y=F(X) 012 nocmpoenus zpapuros @ynxyuii Y =3f (x+b)+c

COCMasIsims YPasHe st NPAMOU N0 3A0AHHBIM YCI0BUIM. NPOX0osauell uepes 06e
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0Oosuel uepes OAHHYI0 MOYKY U

napanienbHou OAHHOU NPIMOU,
uccneo0o8ams QYHKYUio no ee 2papuxy,

HAX0OUMb MHONCECBO 3Ha1l€HMZZ, HYJIU, NPOMENCYMKU ZHAKONOCMOAHCMEA,

MOHOMOHHOCIMU K8AOPAMUYHOU (DYHKYUU,

onepuposamos NOHAMUAMU. I’lOC]Z@()O(iameﬂbHOCWlb, apuquemuqecmﬂ

npocpeccus, ceomempudeckKkas npocpeccus,

pewams 3a0ayu Ha ApUPMemudecKyro U 2e0MempuyecKyio npocpeccuro.

B noBcegHeBHOM KU3HU U NPHU M3YyYE€HUH IPYTUX MPeEAMETOB:

uinrocmpupoeams ¢ nOMOULbIo ZPGQbuKCl PEATBHYIO 3Ad6UCUMOCNb UJIU npoyecc no

ux xapakmepucmuxkam,

UCNONIL3068aMb CEOUCMEA U 2PAPUK KBAOPAMUYHOU YHKYUU NPU PeuleHUuU 3a0ay
U3 Opyaux yueOHvlx npeomemos.

TexcToBbIC 3a1a4N

Pewams npocmole U CHOIHCHbIE 3a0ayu PA3HbBIX MUNnoe, a maxoaice 3a0ayu

NOBbIUEHHOL I’i’lpy()HOCI’I’ll/l,'

UCno1b306amsv pAasHble KpanmkKue 3anucu Kak MOOenU MEKCMOE CAONCHbIX 3a0ay



o nocmpoeHusl NOUCKOBOU CXeMbl Uu peuterus 361061’{;

PAa3Iuuams Mooelib mekcma u Mooejlb peulenust 3a0ayu, KOHCmMpyupo8ams K

OOHOU MOOENU peuleHUsl HeCA0HCHOU 3a0adu pasHvle MOOeIu MeKCma 3a0ayu;

3HAMb U NPUMEHAMb 00a cnocoba noucka peuilenus 3aoay (om mpebosaHus K

VCA08UIO U OM YCA08Us K mMpebo8aHuio);

MOOEnUpo8amsb paccyHcoeHus npu noucke peuilenus 3a0ay ¢ noMouwbio epag-

cxembl;
8b10€JISIMb IMANbL PeULeHUSL 3A0AYU U COOEPHCAHUE KANCO020 IMANA,

ymemsb 8blOUPAMb ONMUMATLHBIL Memoo0 peuleHus 3a0ayu U 0CO3HABAMb 8blOOD
Memooa, paccMampueams paziuyHvle Memoobl, HAX0OUMb pA3Hble pPeuleHusl

3a0ayu, eciu 603MON*CHO;
AHATUZUPOBANb 3aMPYOHEHUS NPU PEeUleHUU 3a0ay,

8bINOJIHAMb pasnuumnble npeobpazosanus npeonoAHCeHHOU 3a0auu,

KOHCMPYUPOBAmMb HO8ble 3a0ayl U3 OAHHOU, 8 MOM Yucie 00pamuule;

uHmepnpemuposams 6blYucCjiumeslbHble pe3ylbmanibl 6 361@611{8, uUcce006ams

NOJIY4€HHOE pelleHue 36!06!’1%,'

AHAU3UPOBATNL  BCEBOZMOIICHbIE CUMYAYUU B3AUMHO20 PACNOJIONCEHUSL 08YX
00beKMOo8 U UMEHeHUe UX XapaKmepucmuk Nnpu COBMECHMHOM OBUNCEHUU
(ckopocmb, 6pems, paccmosiHue) Npu peuwleHuu 3a0ay HA OBUNCEHUE O08YX

00beKmos Kax 6 OaHOJI/l, maxK u 6 npomuBONOJIOHCHLIX HANPABIEHUAX,

UCCIe008AMb BCEBO3MOICHDIE cumyauyuu npu peuleHuu 3a0a4 HA OBUCEHUE NO

pekKe, paccmampusantb pasHsvle CUCmemsl omcuenia,
peutanio pa3H006pa3Hbl€ 3a0a4u «HA yacmuy,

pewamsv U 000CHO8bIBAMb CB0€E peuterue 3a0ay (Gbl()eflﬂmb mamemanmudecKyro
OCHOSy) HA HAXO0JCOeHUe Yacmu Yucid U Yucia no e20 4Yacmu HAd OCHO8e

KOHKDPEMHO20 CMbLCAA OpooU;

oco3Hasams U 00BACHAMb UOEHMUYHOCMb 3a0ay PA3HBIX MUNOS, CEA3bI8AIOUUX
mpu GenuyuHvl (Ha pabomy, HA NOKYNKU, HA OBUJICEHUE), BblOeIsAmb SMmu

6eUYUHRbL U OMHOWEHUA Meofcéy HUMU, NPUMEHANMb UX NPU PelerHUU 361061%



KOHCmMpyupoeaniob cobcmeennvie 3a0ay YKA3AHHbIX MUnoe,

61a0emb  OCHOBHbIMU  Memooamu peuerus 3a0a4 Ha cmecu,  cnjiaebl,

KOHYyernmpauyuu,

peuiano 3a0ayu  Ha npoyenmosl, 6 mMom Uucie, CJHOIHCHble npoyeHmsl C

06OCH06aHM€M, UCNOJIb3YAl pA3HblLE CﬂOC06bl,'

peuwams jocudecKue 3a0a4u PA3HbIMU CI’lOCO6ClMM, 6 mom uucie, C ()6y]l/lﬂ

o10KaMu u ¢ mpems OJI0KaMu OaAHHLIX ¢ NOMOWBIO MAdIUY,

peuiano 3a0a4u no KOM6MHam0puK€ u meopuu 6€pO}ZI?1HOCI’I’l€L7 HA OCHoOee

UCNOJIb308AHUA U3)YUEHHBIX Memooos8 u 000CHOBbIBAMD peuierue,
peuiantvb HeCN0JCHblE 3a0a4u no MamemamuyecKkou cmamucmuke,

081ademsv  OCHOBHbIMU — MeMOOAMU  peweHUss  CIOJHCeMHbIX  3a0au:
apugmemuueckuti, aneebpauyeckull, nepeboOp aApPUAHMO8, 2e0OMEeMPUUECKU,
epaghuyeckuil, NPUMEHSAMb UX 8 HOBbIX NO CPABHEHUIO C U3YUEHHLIMU CUMYAYUSIX.

B nmoBcegHeBHOI KU3HU U NIPU U3YYEHUHU APYTUX NPeAMETOB:

8bl0eAMb NpU peueHult 3a0ad XapaKkmepucmuKky paccmampusaemou 6 3alaye
cumyayuu, omauuHbvle Om pearbHblX (me, Om KOMOpbIX abCmpazuposaucy),
KOHCMPYUpOB8amsv HOGble CUMyayuu ¢ Y4emom ISmux Xapakmepucmuk, 6
YACMHOCMU, NPU peueHuu 3a0ay HA KOHYEeHmpayuu, yyumovléams NiIOMHOCHb

eeujecmeda,

pewamsv U KOHCMPYUpoeano 3a0a4yu HA OCHOGe paccmomperusl peajlbHblx

cumyayuil, 8 KOmopwix He mpeOyemcs MOYHbLU 8bIYUCTUMETbHBLU Pe3yIbman;

peutanio 3a0auu Ha O8udceHue no peKe, paccmampueds pAa3Hble CUCmeMbl
omcdema.

CrarucTnka v Teopusi BEpOSITHOCTEI

Onepuposams nousamuamu: cmoadbyamsie U Kpy2ogvle Ouazpammvl, madiuysl
OaHHbIX, CcpeoHee apupmemuyeckoe, Meouana, Haubovuiee U HAUMEHbULee
3HaueHusi 8b1OOPKU, PA3MAX 8bIOOPKU, OUCNEPCUsl U CIMAHOAPMHOe OMKIOHEHUe,

cxzyuau”Haﬂ U3BMEHRYUBOCMDb,

usenekamv uHpopmayuro, TPEICTABICHHYIO B TabiMIlax, Ha JauarpaMmmax,



rpadukax;
cocmasnams madauybl, Cmpoums OUAZpamMmol U 2paguKku Ha OCHO8e OAHHBIX,

onepupoeanib NOHAMUAMU. gbaKmopuaﬂ uuciaa, nepecnaHoeKu U co4emaHusl,

mpeyzonvnuk llackans;
NPUMEHAMb NPABULO NPOU3BEOEHUS NPU PeuleHUU KOMOUHATMOPHBIX 3A0aY,

onepuposams NOHAMUAMU. CIYYAUHLIL ONbIM, CAYYAUHBIL 8b100p, UCbIMAHUE,
aNleMeHmapHoe  caydatinoe cobovimue (Ucxood), Kilaccuveckoe onpeoeieHue

8EPOSMHOCMU CIYYAUHO20 COObIMUSL, ONepayul Hao CYYAUHLIMU COOLIMUAMU,
npeocmasisimes UHQOPMayuIo ¢ NOMOwbIO Kpy2os Jinepa;

peutanio 300a4u  HA 6bIYUCIEHUE eeposamHocmu  C noocuemom KoJudecmeda
eapuaHmoe ¢ NOMOouibro KOM6uHam0puKu.

B noBcegHeBHOM KU3HHU U NPH M3y4YE€HUH IPYTUX MPeEAMETOB:

uzeneKkams,  UHMeEpPNnpemuposamsv U Nnpeodopasosvieamsv  UHQGOpMAyuIo,
MPEACTAaBICHHYI0O B TablMuIax, Ha Juarpammax, rpadukax, OTpakarollyro

CBOMCTBA U XapaKTCPUCTHUKH PCAJIBHBIX ITPOLCCCOB U HBHGHHﬁ;

onpeéeﬂﬂmb cmamucmudeckue  xXapakmepucmuku 8bl50p0k' no ma6ﬂuz4aM,
OMQZPCZMMCZM, ZPGQbuKaM, 6bINOJIHAMb CpPABGHEHUE 6 3aeucumocmu om yeiu

peueHuA 361()0'-!1/!,'

OYEHUBANTb BEPOANMHOCNb PEeAIbHbLIX cobbImuil u s61eHuUll.

I'eomerpuueckue purypsoi
Onepupoeams NOHAMUAMU 20MEMPULECKUX ucyp;

useneKams, UHMepnpemuposams U Npeoopazosvieams  UHGOpMayuo o

2eomempuiecKux ueypax, npedCcmasieHHyI0 Ha Yepmextcax;

NPUMEHAMb ceomenpudecKkue d)(lKl’l’lbl o peulerHus 3(1()(1’{, 6 mom 4ducie,

npeononazarujux HeCKOJIbKO Wazo8 peuleHus,;
Gdopmynuposame 6 npoCMeuux CIy4aax ceoucmea u NpUsHaxKu uayp;
00Ka3b18aMb 2e0MEMPUUECKUE YINGEPHCOCHUSL,

61a0emsb CMaHOapmHuol Kiaccugukayuel niocKux Queyp (mpey2oibHuKos u



uemuvlpexy20/ibHUKOB).

B noBceqHeBHOM KM3HU U NMPH U3YYEHUH APYTUX NPeAMETOB:

UCNONIb308AMb  CEOUCMBA  2eoMempudecKux quayp O01a peulenus 3a0ad
NPAKMU4ecKo2o XapaKkmepa u 3a0ay U3 CMeHCHbIX OUCYUNTIUH.

OTHoOIIEeHUSA

Onepuposams NOHAMUAMU. pPABEHCMBO ¢huayp, paeuvie ¢hueypuvl, PABEHCMBO
TPEYTOJIbHUKOB, NApAllebHOCHb NPAMBIX, NEPNEHOUKYIAPHOCMb NPAMBIX, Y2lbl
MedHcoy NpAMbIMU, NEPNeHOUKYIAp, HAKIOHHAS, NpoeKyus, nooodue @ueyp,

n0000OHbBIE hucypovl, NOOOOHBIE MPEY2OTIbHUKU

npumenams meopemy Daneca u meopemy o0 NpoONOPYUOHALHBIX OMPE3KaAX Npu

pewienuu 3a0ay;

Xapakxmepuzoeams 83AUMHOE PACHONONCEHUEe NPAMOU U OKPYICHOCMU, O08YX
OKpYJHCHOCmEU.

B HOBceﬂHeBHOﬁ KU3HM U IPA N3YIYCHUH APYTIUX NMPEIMETOB.

UCNONb308AMb  OMHOWEHUST O pPeuerus 361()61’4[, BO3HUKANOWUX 6 peaﬂbuoﬁ

HCU3HU.

I/I3MepeHI/Iﬂ H BBIYUCJICHHUA

Onepuposams npedcmasieHusimu o OauHe, NaoWaou, obveme KaxK GeIUHUHAMU.
Ilpumenamo meopemy Ilugpacopa, hopmynvl niowaou, obvema npu peuieHuu
MHO20UIA208bIX 3a0a4, 6 KOMOPbIX He 6ce OaHHble NPeoOCmAasieHvl 56HO, d
mpebdyom GblYUCIeHUl, ONepuposams 0Ooaee WUPOKUM KOJIULECMBOM Gopmyl
ONUHBL, naowaou, odvema, BGbIYUCIAMb XAPAKMEPUCMUKU KOMOUHayuu guayp
(OKpyIHCHOCMEL U MHO20)20]IbHUKOS) BbIYUCIAMb PACCMOAHUS MeAHCOY pueypamu,
NPUMEHAMb MpU2OHOMempuieckue hopmynsl OJis GbIYUCIEHUU 8 OOJlee CTONCHBIX
CAYYAsAX,  NPOBOOUMb  BbIYUCIEHUS  HA ~ OCHOBE  DABHOBEIUKOCMU U

pasHococmaesieHHocmu,
npoeodumb npocnivle 6bl4UC/IEHUA HA 00beMHbIX meJnax,

Gdopmynuposamo 3a0a4u Ha 8bIYUCIEHUE ONUH, NAOUWAOEl U 00bEMO8 U Peuams

ux.



B noBceqHeBHO KM3HU U NMPHU U3YYEHUH JPYTUX NMPeAMETOB:
NPOBOOUMb BLIYUCTIEHUSI HA MECIHOCMU,

NpUMEHAMb HOpMYNIbl NPU BLIYUCTEHUSX 8 CMEJICHBIX YUeOHbIX npeomemax, 8
OKpyHcaroweli 0eucmseumenbHOCmu.

FCOMeTpI/I‘leCKI/Ie MOCTPOCHUA

Hzobpasxcamev ceomempuueckue @ueypbt no MeKCMOBOMY U CUMBOJIbHOMY

ONnucCaHuro,
c60000HO onepuposanib 4epmesNCHbIMU UHCMPYMEHMAMU 8 HECIONHCHBIX CIIYUAAX,

8bINOJIHAMbG NOCMPOEHUSL MPEY20IbHUKO8, NPUMEHAMb OMOEeIbHble MemOoObl
nOCMPOeHUl YUpKyaiem U JUHEUKOU U NPOoBOOUMb Npocmelliue UCCied08aHUs.

yucna peweHul,

u306pa3fcamb munoeble njiocKue qbueypbl u obvemHvie mena NOMOULbIO
npocmeﬁmux KOMNbIOMEPHBIX UHCNIPYMEHRMOSE.

B HOBceﬂHeBHOﬁ KU3HN U IPA NBYYCHUH APYTUX NMPEIMETOB.

BbINOJIHAMb npocmeﬁmue nocmpoOerRusl Ha MeCcnHocmu, Heobxoo0umble 6p€aﬂbHOZZ

IAHCU3HU,

oYyeHu8amsv pazmepuvl peairbHblX 00bEKN0o8 OKPYIHCAIOUe20 MUpd.

IIpeoGpazoBanmusi

Onepuposams nouamuem OBUICEHUsT U NPeodPa308aHus Nooodus, e1adembv
npuemamy NOCMpoeHus: Quayp ¢ UCNOIb308AHUEM OBUNCEHUL U NPeodpaA308aHULL
no0o6Usl, NPUMEHAMb NOJYYEHHble 3HAHUSL U ONbIM NOCMPOCHUN 8 CMENHCHLIX

npeomemax u 6 peanrbHblX CUMYAYUsX OKPY*CAOUie2o Mupa,

cmpoums Queypy, No000OHYI0 OAHHOU, NOJIL308AMbCA CEOUCMBAMU NOOOOUS ONs

obocHosanus ceolicms Quayp;

NPUMEHAMb CBOUCMBA OBUNCEHULL OJIsl NPOBEOeHUs. NPOCMeuuux 000CHOBAHULL
ceoticms guzyp.

B noBceaHeBHOM KM3HHU U IIPH U3YYCHHUH IPYI'UX IPEAMETOB:

NPUMEHAMb CBOUCMBA OBUIICEHUL U NPUMEHAMb N00oOue 0ns NOCMPOEHUl U

8bIYUCTIEHU.



BekTOopbl M KOOPAMHATHI HA MJIOCKOCTH

Onepuposams NOHAMUAMU 8EKMOP, CYMMA, PA3ZHOCMb 8€KMOPO8, Npou3eedeHue
8EKMOpA HA YUCTO, Y207 MedC0y BeKMOPAMU, CKAJAPHOEe NpOoUsseoeHue

B8EKMOpOos, KOOpauH(lmbl Ha niockocmu, KOOpaqumbl eekmopa,

BbINOJIHAMb 0CUCMBUSL HAO0 8eKMOPAMU (ClOJCeHUe, 8blUUMAHUe, YMHONCEHUE HA
YUCNIO), BLIYUCAAMb CKATAPHOE Npouzgedenue, Oonpeoensms 6 HNpOCMeuuux
CAYUasax yeon medcoy BeKmOpamu, BbINOJHAMb pA3I0dCeHUe eKmopa Ha
cocmasnawue, NPUMeHsImMb HOJYYEeHHble 3HAHUA 6 Qu3uKe, NOIb308AMbCS
Gdopmynol  GulYUCIEeHUS  PACCMOSHUA  MedHcO0y MOUKAMU N0  U3BECHHLIM

KOOPOUHAMAM, UCNOIb308aMb YPABHEHUs (hucyp 015 peuleHus 3a0au,

NpUMeHAmsb 8eKnmopovl U KOOp@MHClWlbl onst peuernusl ceomempudecKux 3a0ay Ha
6blYUCTIeHUE a]ll/lH, yeanoe.

B HOBceﬂHeBHOﬁ KU3HN U IPA NBYYCHUH APYTUX NMPEIMETOB.

UCNOIL3068AMb NOHAMUSL 8EKIMOPOS U KOOPOUHAM OJIsl peueHus 3a0ay no usuxe,
eeoepaguu u opyeum yueoHvimM npeomeman.

I/ICTOpI/ISI MaTEMaTHKH

Xapakmepwoeamb 6K1A0 6blaai0u/ﬁ/lx€}l mamemamuKkos 6 paseumiue

mamemamurku U UHblX HA)YYHbIX 06]161017’1612,’

NnoOHUMAamMbv poJjib MamemamuKu 6 paseumuu Poccuu.

MeToabl MATEMATHKHU

HCHOJle’y}l U3y4eHHbvle ]l/lel’l’lO()bl, I’lpOGO()MWlb 00Kd3am€]lbcm€0, 6blNOJIHANMb

onpoeepaicerue,

8blOUpaAMb  U3YUEHHble  Memoobl U UX  KoMOuHayuu  ONsl  peuleHus

mamemamudecKux 361()611{,'

UCNOIb308aMb MAMEMAMUYECKUe 3HAHUS Oisl ONUCAHUSL S’CIKOHOMepHOCmeTj 6

OKpyHcaroweti 0eucmeumenbHOCmuy U NPOU38e0eHUsX UCKYCCMBa,

npuMeHsms — npocmeuuiue  NpoSpamMmHsle  cpeocmea U - INeKMPOHHO-

KOMMYHUKAYUOHHblE CUCMIEMDBL NPU PEWUEHUU MAMEMAMUYECKUX 3a0au.



BbInyCKHMK MOJYYUT BO3MOKHOCTH HAYUYMTHLCS B 7-9 Kiaccax s
YCHELIHOT0 POJ0JIKeHHsI 00pa30BaHMsA Ha yIIy0JIeHHOM YpPOBHe

J1eMeHTbI TCOPUHA MHOZKECTB U MAaTeMATH4YE€CKOM JOTMKH

CBO6OI[HO OIICPUPOBATH MOHATHAMMN: MHOKCCTBO, XapPAKTCPUCTHUKHU MHOKCCTBA,
9JICMCHT MHOJXCCTBA, IIyCTOC, KOHCYHOC H OeCKOHEUHOE MHOXECTBO,
IMOAMHOKCCTBO, IMPUHAAICIKHOCTD, BKIFOUCHHC, PABCHCTBO MHOXKCCTB, CITOCOOBI

3aJaHuC MHOKCCTBA,
3a/1aBaTb MHOKCCTBA Pa3HbBIMU CHOCO6aMI/I;
IMPOBCPATH BBIITOJIHCHUC XAPAKTCPUCTHUICCKOT'O CBOMCTBA MHOKCCTBA,

CBO6OI[HO OIICPpHUPOBATE IIOHATHUAMHU. BBICKA3BIBAHHUC, NCTHUHHOCTb M JIOKHOCTH
BBICKA3bIBAHHWA, CJI0KHBIC U IIPOCTBIC BBICKA3bIBAHHA, OTPHUI[AHUC BLICKaSBIBaHHﬁ;
HCTUHHOCTb M JIOXKHOCTb YTBCPXKIACHHUA W Cro OTpUIOaHus, OICpaluryu HaxI

BBICKA3bIBAHUSIMU: U, UJIW, HC; YCIIOBHBIC BbICKA3bIBAHH (I/IMHJ'II/IKaHI/II/I);

CTPOUNTH BbICKA3bIBAHUA C MUCITOJIB30BAHNEM 3dKOHOB aJ'IFe6pBI BBICKA3bIBaHUM.

B noBcegHeBHOM KU3HHU U NPH M3y4YE€HUM IPYTUX MPEAMETOB:
CTPOUTH PACCYKIEHHUS HAa OCHOBE MCIOJIb30BAaHMS MPABUJI JIOTUKH;

UCIIOJIb30BaTh MHOXKECTBA, OINEpallMd C MHOXECTBAMHM, HX Trpauueckoe
MIPEACTABIICHUE ISl ONMCAHUSI PEANbHBIX IPOLIECCOB U SIBJIEHUW, IPU PEIICHUH
3aJlay Ipyrux y4yeOHbIX MPEIMETOB.

Yucaa

CBoOOMHO omepupoBaTh MOHATUSIMHU: HATypallbHOE YHCJIO, MHOXKECTBO
HaTypaJIbHBIX YHUCEN, 1IeJI0€ YHUCI0, MHOXKECTBO IIEJBIX YHCEN, OOBIKHOBEHHAs
Ipo0b, AecATUYHAS APOOb, CMEIIAHHOE YMCII0, PAlMOHAIBHOE YUCII0, MHOXKECTBO
pallMOHANIbHBIX ~ YHUCEJ, UpPpPAMOHAIBHOE YHCJIO, KOPEHb CTEMeHH N,
JEUCTBUTEILHOE YHUCJIO, MHOXKECTBO JCHCTBUTENIBHBIX YHUCEJ, F€OMETpUYECKas

HHTCPIPCTANA HATYPAJIbHbBIX, HCJIbIX, pAllUOHAJIBbHBIX, I[CI;'ICTBI/ITGJ'IBHBIX YUCCII,

NOHUMAaTh W OOBACHATH PA3HUIY MEXAY IMO3UIMOHHON W HEMO3WLMOHHOM

CHUCTCMaMU 3aIIMCH YHCCII,

MEePEBOJUTH YUCIIA U3 OAHON CUCTEMBI 3aMKUCH (CUCTEMBI CUUCIICHUS) B APYTYIO;



JIOKa3bIBaTh U MCIIOJB30BaTh MPU3HAKHU AenuMocTd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11

CYMMBI 1 ITPOU3BECACHU S YU CCII IIPHU BBIIIOJTHCHU U BBIYHCJICHUN U PCUICHUHU 3aa4,

BBITIOJIHATh OKPYTIJIEHHE PAlMOHAJIBHBIX U UPPALMOHAIBHBIX YHMCEN C 3aJaHHOU

TOYHOCTBIO,
CPaBHUBATDH I[CﬁCTBHTCJ'II)HI)I@ qucCiia pa3HbIMHU CHOCO63MI/I;

yHOpSA0YMBaTh YWCIA, 3alMCAHHBIE B BUAE OOBIKHOBEHHOM U JAECATUYHOU
npoOu, yucia, 3alMCaHHbIe C UCIOJIb30BaHUEM apu(METHYECKOro KBaJpaTHOIO

KOpHS, KOPHEH CTETICHH OOJIbIIIe 2;

Haxoaute HOJl m HOK uyumcen pa3HbiMu cnocoO0amMu M HCHOJIB30BATh UX IPH

PCIICHUHU 3a1a4,

BBINIOJIHATh ~ BBIYMCIIEHHS W NPEeoOpa3oBaHUsl  BBIPAKEHUM, COIEPIKAIIUX
JNEWCTBUTEIBHBIE YUCIIA, B TOM YHCIIE KOPHU HATYPaIbHBIX CTETIEHEN.

B HOBceﬂHeBHOﬁ KU3HN U IPA NBYYCHUH APYTUX NMPEIMETOB.

BBINIOJIHATh M OOBSICHATH PE3YJIbTaThl CPABHEHUSI PE3YJIHTATOB BBIYMCIECHUN TIPH
pElICHUN MpaKkTUYEeCKUX 3aJa4, B TOM YHCIE NPUOIMKEHHBIX BbIUYHCICHHH,

HCIIOJIB3Y: PAa3HbIC CITOCOOBI CpaBHGHHﬁ;

34dIlIUCbIBATh, CPABHUBATBb, OKPYIJIATH YHCIIOBBIC HJAHHBLIC PCAJIBHBIX BCIHMYHUH C

HCIIOJIBb30BAHUECM PA3HBIX CUCTEM N3MCPCHH,

COCTaBJIAITb KW ONLCHUBATb PA3HBIMH crioco0aMM  YHCJIOBBIC BBIPpAKCHHA IIPHU
PEIICHUHN IMTPAKTHUYICCKHUX 3aaa4 U 3ajia4 U3 APYIrux y‘IC6HBIX peaAMCTOB.

ToxnecTBeHHBIE MPEOOPA30OBAHUS
CB00OOHO OMEPUPOBATH MOHATUSIMHU CTETIICHH C IICJIBIM U APOOHBIM ITOKa3aTelieM;

BBIITIOJIHATL A0Ka3aTCIbCTBO CBOMCTB CTCIICHH C OCJIbIMHA U I[p06HBIMI/I

MOKa3aTeIIsIMU;

ONEPUPOBATH MOHATHSIMU «OJHOWIEH», «MHOTOWIEH», «MHOTOWIEH C OJHOU
MEePEMEHHOW», «MHOTOYJIEH C HECKOJbKHUMHU TEPEMEHHBIMUY», KOI(PQPHUIIUEHTHI
MHOTOYIEHA, «CTAaHAAPTHAs 3alUCh MHOTIOWICHA», CTEIEeHb OJHOWICHA U

MHOT'OYJICHA;

CBOOOJTHO BIIAJIETh MPUEMaMHU TIPE0OPa30BaHUS IIENBIX U JIPOOHO-PAIMOHATBHBIX



BBIPAKCHUMU,

BBIIIOJIHATE PAa3JIOJKCHUC MHOI'OYJICHOB Ha MHOKHWUTCIIM PA3HBIMU CHOCO6aMI/I, C

UCITOJIb30BAaHUEM KOMOMHAIMI Pa3IMYHbIX IPUEMOB;

UCTIONIB30BaTh TeopeMy Bumera m Teopemy, oOpaTHyro Teopeme Bwuera, mms
NIOVCKa KOPHEW KBAJIPAaTHOTO TPEXWICHa W IS PEIICHHs 3a/1ad, B TOM YHCIE

3aJ1a4 C IapaMeTpaMyu Ha OCHOBE KBaJPaTHOIO TPEXWICHA,
BBITIOJIHATH JEJIEHNE MHOTOYJIEHA HA MHOTOYIEH C OCTaTKOM;
JIOKa3bIBaTh CBOWCTBA KBAJAPATHBIX KOPHEU U KOPHEW CTENEHMU N;

BBIIIOJIHATH MPE0OpPa30BaHUsl BBIPAKEHUH, COAECPKANIMX KBAJApPATHBIE KOPHH,

KOPHH CTCIICHH 1;

CBO6OI[HO OIICPpUPOBATH IMOHATHAMHU «KTOKIACCTBO», KTOXKIACCTBO HAa MHOIKCCTBC),

«TOXAECTBEHHOE MPE0OPa30BAHUEY;

BBIIIOJIHATL PA3JIMYHBIC Hp€O6pa3OBaHI/I}I BBIpa)KeHHﬁ, CoACpKaIMX MOIYJIH.

() =

B HOBceﬂHeBHOﬁ KU3HN U IPA N3YYCHUH APYTIUX NMPEIMETOB.

BBIIIOJIHATD HpCO6p&30BaHI/IH n I[CﬁCTBPIH C 6}7KB€HHI>IMI/I BBIPpA’KCHHUAMU,

YHCJIOBBIC KO3(1)(1)I/II_[I/IGHTI>I KOTOPBIX 3alIMCaHbl B CTAHIAPTHOM BHJIC,

BBIITIOJIHATH npeo6pa3013aHH;1 panroOHaJIbHBIX BBIpa)KeHI/Iﬁ IIpru pCIICHUHA 3aaay

JPYTUX YYEOHBIX TPEIMETOB;

BBITIOJTHSITh TTPOBEPKY MPABAOMNOA00Us (PU3UUECKUX U XUMHUUYECKUX (HOpMYI Ha
OCHOBE CPABHEHUS Pa3MEPHOCTEN U BAJIEHTHOCTEM.

YpaBHeHUS U HEPABEHCTBA

CB0OOOMHO OmepUpoBaTh MOHSTHIMU: YpaBHEHUE, HEPABEHCTBO, PAaBHOCHIIbHbBIC
YPaBHEHHUSI U HEPABEHCTBA, YPAaBHEHUE, SBIIOLICECS CIECICTBUEM JPYroro
YpaBHEHUS, YpPaBHEHHUS, PABHOCWJIbHBIE HAa MHOXECTBE, PaBHOCUJIbHbBIC

npeoOpa3zoBaHus YpaBHEHUMH;

pemaTh pa3Hble BUJABI YPAaBHCHWH M HEPABCHCTB M MX CHCTEM, B TOM YHCIIC
HEKOTOpble ypaBHeHHs 3 © 4 cTeneHed, JOpoOHO-pallMOHAIBHBIE U

VMppalHOHAIBHBIC;



3HaTh Teopemy Buera it ypaBHEHUIN CTENICHU BBIIIE BTOPOU;

IIOHMMATb CMBICJI TCOpPEM 0 PaBHOCHUIIBHBIX u HCPABHOCUJIbHBIX

peo0pa30BaHUAX YPABHCHUN H YMETh UX JIOKAa3bIBATh;

BJIAACTb PA3HBIMU MCTOAAMHU PCIICHHUA ypaBHCHHﬁ, HCPABCHCTB U HUX CUCTCM,

YMETb BHIOMPATh METOJ] pEIICHNUs U 00OCHOBBIBATH CBOM BHIOOD;

HCIIOJBb30BaTh MCTOA MHTCPBAJIOB JIsI PCHICHUA HCPABCHCTB, B TOM YHUCIIC

I[p06H0-paHI/IOHaJIBHLIX H BKIIIOYAIOmux B cebs HPppaduOHAJIbHBIC BBIPAKCHUA,

pemiath anreOpanyecKkue YypaBHEHMSI M HEPABEHCTBA U UX CHUCTEMBI C

napameTpaMu anreOpandeckuM U rpa@uueckuM METO/IaMH;
BJIQJIETh Pa3HBIMH METOJIAMU JI0KA3aTEIbCTBA HEPABEHCTB;
peliaTh ypaBHEHHUS B IIEJIbIX YUCaX;

I/I306pa}KaTB MHOJMXCCTBaA Ha IIJIOCKOCTH, 3a1aBacMBbIC YPaBHCHUAMU,

HCPaBCHCTBAMHU N UX CUCTCMAMU.

B HOBceﬂHeBHOﬁ KU3HN U IPA NBYYCHUH APYTUX NMPEIMETOB.

COCTaBJIATH U PCIIATh YPABHCHUS, HCPABCHCTBA, UX CUCTCMEI ITPU PCUHICHWHU 3aJ1a4

JIPYrUX y4eOHBIX MPEIMETOB;

BBITIOJIHATH OIIEHKY MPAaBIONON00MS pPe3yIbTaTOB, MOIYYaEMbIX MPHU PEIICHUH
Pa3IMYHBbIX YPaBHECHHMI, HEPABEHCTB U UX CHUCTEM IIPU PELICHUM 3aJad APYTHUX

y4eOHBIX MPEIMETOB;

COCTaBJISITh M PELIaTh YPABHEHUS M HEPABEHCTBA C MApAMETPaMU IPU PEIIECHUU

3a/1a4 APYrux y4eOHBIX IPEAMETOB;

COCTaBJISITh YPABHEHUE, HEPABEHCTBO WIIM UX CUCTEMY, ONKUCBHIBAOIINE PEATBHYIO
CUTyallUI0 WIM [PUKIAJAHYK0 3a7ady, HWHTEPIPETUPOBATH IOJIYYCHHBIE
PE3YIBTATHI.

DyHKIUU

CBOOOMHO  oOmepupoBaTh  MOHATHUSMH:  3aBUCUMOCTh,  (DYHKIIMOHAJIbHAS
3aBUCUMOCTh, 3aBUCHUMAasi W HE3aBHUCHUMAas TEPEMEHHbIC, (YHKIHSA, CIOCOOBI
3aaHusl (QYHKIMW, apTyMEHT M 3HaueHUe (PYyHKIHUH, 00JacTh OMPEACIICHUS U

MHOKECTBO 3Hau€HUs QYHKUUU, HYIH (QYHKIUH, TPOMEKYTKU



3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTHh (DYHKIIMM, HauOOJblIee U HaUMEHbIIEe
3HAYEHHUS, YETHOCTH/HEUETHOCTh (YHKIMU, MEPUOJUYHOCTh (PYHKIMH, rpaduk
byHKIIMKA, BEpTHKaJIbHAs, TOPWU3OHTANbHAS, HAKJIOHHAS AaCHUMIITOTHI, Tpaduk
3aBUCUMOCTH, HE SIBIIAIONICHCS QyHKIIUEH,

cTpouth rpadukd (YHKIUNA: JUHEWHOW, KBaJApPaTUYHOMW, JIPOOHO-IMHEHHOMH,
=K

CTCIICHHOM IIPH PA3HBIX 3HAYCHUAX IMOKA3aTCJId CTCIICHU,

HCIIOJIB30BaTh Mpeobpasoanus rpaduka Qpyskmuu Y= (%) g moctpoenus

rpadukoB GyHkmpit ¥ =af (kx+b)+c:

aHaIM3UpOBaTh CBOWMCTBA (YHKIMHA U BUA Trpaduka B 3aBUCUMOCTH OT

apameTpoB;

CBOOOJTHO ONEPUPOBATH TMOHATHSAMHU: TOCIEIOBATEIBHOCTh, OrPAHUYCHHAS
MOCJIEA0BATENBHOCTD, MOHOTOHHO BO3pacTaroas (yObIBaro11as)
MOCJIEA0BATENBHOCTD, npeAen  MOCJIeA0BaTEIbHOCTH, apudpmeTndecKas
Iporpeccusi, TeoMEeTpUYecKasi NPOrpeccHsi, XapaKTePUCTUUYECKOE CBOMCTBO

apu(pMeTHYecKoil (reOMETPUUECKOW) TPOrPECCHH;

HCIIOJIB30BaTh MCTO[ MaTEMaTUYE€CKOMU HHAYKOUW JII  BBIBOJA (bOpMYJI,

JI0OKa3aTeIbCTBA PABEHCTB U HEPABEHCTB, PEIICHUS 3aa4 Ha JIETMMOCTb;
UCCIIEI0BATh MOCIEA0BATEIBLHOCTH, 33JJaHHBIE PEKYPPEHTHO;

pemartb KOMOMHUPOBAaHHBIE 3aJayll Ha apU(PMETHUECKYI0 U T€OMETPHUYECKYIO
IIPOIPECCHUM.

B noBcegHEeBHOM KU3HU U NP M3Yy4YE€HUM IPYTUX MPEAMETOB:

KOHCTPYHpPOBaTh U HCCIEAOBAaTh (PYHKIMH, COOTBETCTBYIOIIME peEalbHBIM
IIPOLIECCaM M SIBJICHUSIM, HHTEPIPETUPOBATH IIOJYyYECHHBIE PE3YJbTAaThl B

COOTBCTCTBHHU CO CHGHH(i)HKOf/'I HCCIICAYCEMOTI'O IMPOoUCCCa NN SABJICHUSA,

HUCIIOJIB30BAaTh rpa(l)I/IKI/I 3aBUCHUMOCTECH AJT UCCIICAJOBAHUS PCAJIBHBIX ITPOICCCOB

U SIBJICHUM;

KOHCTPYHUPOBATh U UCCIEN0BATHh (DYHKIMH TIPU PEIICHUH 3a]a4 JPYTUX y4eOHBIX
MIPEAMETOB, MHTEPIPETUPOBATH ITOJYYEHHBIE PE3YJIbTaThl B COOTBETCTBHUU CO

cnenuukoil yaeOHOro npeameTa.



CraTucTuka U Teopusi BeposiTHOCTE

CBOOOHO OMEpPUPOBATH TMOHATHUSMHU: CTOJNOYATHIE W KPYrOBBIE JHUArPaMMBI,
TaONMWIBl JAaHHBIX, CpeaHee apudmerndeckoe, MeauaHa, HAWOOJbIIEe U
HAaWMEHBIIIEEe 3HAYEHUS BBHIOOPKH, pa3Max BBIOOPKH, TUCIIEPCUS M CTaHIAPTHOE

OTKJIOHCHHC, cnyqaﬁHaﬂ N3MCHYUBOCTD,

BBIOMpaTh Haubojee yAOOHBIM CcHocoO0 MpeAcTaBieHUS  HWHQpOpMAIUH,

aI[eKBaTHHﬁ €€ CBOMCTBAM U OCJIAM aHaJIM3a,
BBIYUCIIATD YU CJIOBBIC XapaKTCPHUCTUKU BI)I60pKI/I;

CBO6OI[HO OIICPHUPOBATL ITOHATHUSAMU: (1)aKTOpI/IaJ'I quciia, IICPCCTAaHOBKH,

COYCTAHHA U Ppa3MCIICHNA, TPCYT'OJIbHHUK HaCKaﬂ}I;

CBOOOJTHO OMEPUPOBATH TMOHSATUSMU: CIyYaWHBIA OIBIT, CIy4alHBIA BHIOOD,
UCIIBITAHUE, DJIEMEHTapHOE CciydallHoe CcoObITHE (MCXO[), KJIACCHUYECKOe
OMpEIeJICHUE BEPOSTHOCTU CIYy4alHOIrO COOBITHS, OMEpAlMU HaJl CIIy4alHbIMU

COOBITUSIMU, OCHOBHBIE KOMOMHATOPHBIE (POPMYIIBI;

CBOOOJHO ONEPUPOBATh MOHATUSAMHU: CIyYalHBIA OIBIT, CIy4allHbIA BBIOOP,
UCIIBITAHUE, DJJEMEHTApHOE ClydyailHoe cOoObITHE (MCXO0[), KIJIACCHYECKOE
OIpE/IeTICHUE BEPOSATHOCTU CIy4ailHOro COOBITHS, ONEpaluu Haja ClydyalHbIMU

COOBITUSIMU, OCHOBHBIE KOMOMHATOPHBIE (POPMYIIBI;

3HAaTb IIPUMCPLI cnyqaﬁHHx BCINYMWMH, MW BbIYHCIIATHP HMX CTAaTUCTHYCCKHC

XapaKTEPUCTHKH;
UCITOJIb30BaTh (hOPMYIIbl KOMOMHATOPUKH NP PEIICHUA KOMOMHATOPHBIX 3a/1a4;

pelaTh 3aja4yd Ha BBIYUCIICHHWE BEPOSTHOCTH B TOM YHCIE C HMCIOJIb30BAaHHUEM
dbopmy.
B noBceiHeBHO¥ KU3HU U MPHU U3YyYeHUH APYTUX NMPeAMETOB:

MPEACTaBIATh MH(DOPMAIMIO O pEaNTbHBIX MPOIECCaX W SBICHUSX CIIOCOOOM,

AZICKBATHBIM €€ CBOMCTBAM U OeJIn UCCIACA0OBAaHMA,

aHAIM3UPOBaTh M CPaBHUBATh CTATUCTUYECKHUE XaPAKTEPUCTUKU BBIOOPOK,
MOJYYEHHBIX B MPOLECCE PEIICHUS NPHUKIAAHON 3a7auyu, W3YyYEHHs] PEaTbHOIO

SIBJICHUSI, PEIICHUS 3aJ]a4M U3 APYTUX YUYEOHBIX MIPEIMETOB;



OOCHMBATL BCPOATHOCTL PCAJIBHBIX COOBITHMII M SIBIEHHH B Ppa3IMIHbIX
CUTyaluusx.

TexcToBBIC 3aa4YN

Pematsp IMPOCTBIC U CIIOJKHBIC 3a/1a4M, a4 TAKKC 3aJa4U MIOBBIIIICHHOM TPYAHOCTHU U

BBIACIIATD UX MATCMATHYCCKYIO OCHOBY,
paciio3HaBaTh PA3HBIC BUbI U TUIILI 3a1a4;

HCIIOJIB30BATh PA3HBIC KPATKUC 3allMCU KaK MOJCIW TCKCTOB CJIOKHBIX 3adda4 H
3aJga4d MOBBIIICHHON CJIOKHOCTH 1 TTIOCTPOCHUA IIOMCKOBOM CXE€MBI U peUICHUA
3ajgad, BI)I6I/IpaTI> OIITUMAJIBHYIO IJIA paCCManI/IBaCMOﬁ B 3a1a4C CHUTyalluu

MOACIIb TEKCTA 3aaa4H,

pasnuyaTh MOJENb TEKCTa U MOJIENb PELIEHUs 3aJa4l, KOHCTPYUPOBATh K OJTHOMI

MOACIN PCHICHMA CIOKHBIX 3a1a4 Pa3HbIC MOJCIIN TCKCTA 3aa4H,

3HaTh W TMPUMEHATh TPU CIIOCOOa TOMCKA pelieHus 3anad (oT TpeOoBaHUST K

YCJIOBUIO U OT YCJIOBUS K TpeOOBaHUIO, KOMOMHUPOBAHHBIN);

MOACIHUPOBATh PACCYXKACHUSA IIPH IIOMCKC PCHICHHUA 3a4a4 C IIOMOIIbBIO rpaq)-

CXEMBI;
BBIJICJISITh ATAIIbI PEIICHUS 3a/1a4i U COJICPIKAaHUE KaXKJO0T0 ATara;

YMETh BBIOMpaTh ONTUMAJbHBIM METOJ pElIEHUs 33Ja4d U OCO3HABATHh BHIOOD
METOJa, PACCMATPUBATh PA3JINYHBIE METObI, HAXOIUTH Pa3HbIE PEUICHUS 3aJa4H,

€CJIM BO3MOKHO;
aHAJM3UPOBATh 3aTPyAHEHUS NIPU PELLIEHUU 3314,

BBIITOJTHSATD pa3In4YHbIC npeoOpa3zoBaHus MIPEIOKEHHOU 3a/1a4H,

KOHCTPYHUPOBATh HOBBIE 33/1a4U U3 JIAaHHOM, B TOM YHUCJI€ OOpATHBIE;

HHTCPIPCTUPOBATL BBIYHUCIIHUTCIBHBIC PC3YyJIbTAaThl B 3aAadc, HCCIICOAOBATH

MMOJYYCHHOC PCIICHUC 3ada4Yu,;

HU3MCHATHL YCJIOBHC 3a/1a4 (KOJ’II/I‘-ICCTBGHHBIC HniIin Kad4CCTBCHHBIC I[aHHI)Ie),

ucciacaoBaTb UI3AMCHCHHOC Hp€06p8,30BaHHOC;

AHAJIM3UPOBATHL BCCBO3MOXKHBLIC CUTyallUW B3aMMHOTO PAaCIIOJOKCHUA JIBYX



OOBEKTOB W M3MEHEHHE UX XapaKTEPUCTHUK TMPU COBMECTHOM JIBHXKCHHUH
(CKOpOCTh, BpeMs, pACCTOSTHUE) NpHU pEUIEHWH 3aJad Ha [JBWKEHUE JBYX
OOBEKTOB Kak B OJIHOM, TaKk HM B TPOTHUBOIOJIOKHBIX HAIPaBICHUSX,
KOHCTPYHUPOBATh HOBBIE CUTYyallMM Ha OCHOBE M3MEHEHHUs YCIIOBUW 3aJlayl MpHU

ABHIKCHHUHU I10 PCKC;

HCCIICA0BATE BCCBO3MOJKHBIC CHUTyallMW IIPH PCIICHHUH 3adJa4 Ha IBHKCHHC IIO

peKe, paccMaTpUBaTh Pa3HbIE CUCTEMbI OTCUETA;
pemarh pa3Ho0Opa3HbIE 33/1a4 «HA YacTH»;

pemars u 00OCHOBBIBATH CBOE peIICHUC 3aaa4 (BBII[CJ'I?ITB MAaTCMaTU4CCKYTO
OCHOBy) Ha HaxXO0XIACHHUEC 4YaCTH 4YHuClla M 4YHCJIa IIO0 €ro 4aCTu Ha OCHOBC

KOHKPCTHOI'O CMBICJIa I[pO6I/I;

OOBSICHSATH NICHTUYHOCTDb 3a/la4 Pa3HbIX THUIIOB, CBA3BIBAIOIIHNX TPHU BCJIMYHHBI
(Ha pa60Ty, Ha IIOKYIIKH, Ha I[BI/I}KGHI/IG), BBIACIIATH 3TH BCIIMYMHBI 1 OTHOIIICHU A
MCXKIAY HHMH, IIPUMCHATL HX IIpU PCHICHHUHU 3ajJa4, KOHCTPYHUPOBATb

COOCTBEHHBIC 3a1a4 YKa3aHHBIX THIIOB,

BJIaACTb OCHOBHBIMHM MCTOdaMHM  pPCHICHHUA 3ada4 Ha CMCCH, CIIJIABBI,
KOHOCHTPAOWH, HCIIOJIb30BATb HMX B HOBLIX CHUTyAallHAX II0 OTHOIICHHUIO K

M3Y4YEHHBIM B Mpoliecce O0yIeHUS;

peuiath 3aJa4dud Ha IPOUCHTbBI, B TOM YHCJIIC, CJIOXHBIC IIPOLCHThI C

000CHOBaHHUEM, UCTIOIB3YS Pa3HbIE CIIOCOOD;

peimarb JOrM4eCKHME 3aJadyu PpPasHbIMU CHOCO63MI/I, B TOM 4YHCIIC, C HOBYMA

0JIOKaMU U ¢ TpeMs OJIOKaMU JTAaHHBIX C TTOMOIIIBIO TaOJIHIL;

pemiath 3agayd MO0 KOMOMHATOPUKE U TEOPUH BEPOATHOCTEH HAa OCHOBE

HCIIOJIb30BaHUS N3YUYCHHBIX MCTOA0B U 00OCHOBBIBATH PCUICHUC,
peuiaTb HCCJIOXKHBIC 3a1da4H 110 MaTEeMaTHUYECKOM CTaTUCTHUKCE,

OBJIaJICTh OCHOBHBIMHM METOJIaMH PEIICHUS CIOKETHBIX 3a1a4: apu(hMETHUCCKHM,
anreOpanueckuii, Tepedop BApUAHTOB, TEOMETPUYECKUH, TpapUIeCKuH,

IMPUMCHSATH UX B HOBBIX 11O CPABHCHUIO C U3YUCHHBIMU CUTYallUAX.



B noBceqHeBHOM KM3HU U NMPHU U3YYEHUH JPYTUX NMPeAMETOB:

KOHCTPYUpPOBATh HOBBIE Uil JAHHOW 3a/Jaud 3a/layHble CUTyalldd C Y4eTOM
peanbHBIX XapaKTEPUCTUK, B YACTHOCTHU, IIPU PEIICHUH 337a4 Ha KOHIEHTPAIlUH,
YUYUTHIBATh MJIOTHOCTh BEIIECTBA; pelllaTh U KOHCTPYUPOBATH 3a/laud Ha OCHOBE
pPacCMOTpPEHMsI pEalbHBIX CUTyallud, B KOTOPbIX HE Tpedyercs TOYHBIM

BBIUMCIIMTEIIbHBIN PE3YIIbTAT,
pelIaTsh 3aaa4n Ha IBHKCHHC 110 PCKE, paCCMAaTpUBasd PA3HBIC CUCTCMBI OTCUCTA,

KOHCTPYUPOBAaTh  3a/lauHble  CUTyallud, NOpUOJMKEHHBbIE K  peajbHOU
NEUCTBUTEIHHOCTH.

I'eomerpuueckue purypsi

CB0OOOIHO ONEpUpPOBaTH F€OMETPUUYECKUMH MOHATHSAMU NPHU PELIEHUU 3a1ad U

IIPOBCACHUHU MAaTCMATHYCCKHUX paccyxcz[eHHﬁ;

CaMOCTOSITEILHO  (DOPMYIUPOBATh  OMPEACIICHUS T'€OMETPUYECKUX  (uryp,
BBIJIBUTAaTh TUIOTE3bI O HOBBIX CBOMCTBAX M MPU3HAKAX T€OMETPUUECKUX (DUTYD U
00OCHOBBIBaTh WJIM OINpOBEpraTth UX, 0000maTh WA KOHKPETU3UPOBATH
pe3yJbTaThl Ha HOBBIC KIJAcChl (PUTYp, MPOBOAUTH B HECIOXKHBIX CIydasx

Kiaccuukaiuio GuUryp mno pazaMuHbIM OCHOBAHUSIM;

UCCJIENOBAaTh  YEPTEeXKH,  BKIOYass  KoMOuWHauuu  (uryp,  HU3BIEKaTh,
WHTEPIPETUPOBAT, W TPeoOpa3oBbIBaTh WH(MOpMAIUIO, MPEACTABICHHYIO Ha

yepTekax;

pemars 3aa4u reoOMCTPUICCKOro COACPKaHUA, B TOM YHUCJIC B CUTyalluAX, KOI'Jda
AJIrOpUTM pCUICHUA HC CIICAYCT ABHO U3 YCJIOBUs, BBIIIOJIIHATH HCO6XOI[I/IMI>IG JJIA
peuicHuda 3aaadu AOIMOJHUTCIIBHBIC ITIOCTPOCHMA, HCCIICAOBATL BO3MOXKHOCTDH

PUMEHEHUS TeopeM U (HOpMyYJ JJid pElIeHUs 3a/1aY;

(bopMyIMpPOBaTH U TOKA3bIBATH TEOMETPUIECKUE YTBEPKICHUS.

B noBcegHeBHOM KU3HHU U NIPHU M3Yy4YE€HUM APYTUX MPEAMETOB:

COCTAaBJISITb ~ C  MCIOJIb30BAaHMEM  CBOMCTB  I€OMETPUUYECKHX ¢buryp
MaTeMaTUYeCKUEe MOJIETH JUIsl pelIeHUs 3a7a4 MPaKTUYECKOro XapakTepa U 3aj1au

N3 CMCKHBIX JUCHUILINH, UCCJICA0BATH IMTOJTYYCHHBIC MOACIIN U



UHTEPHPETUPOBATH PE3YbTaT.

OTHoOlIeHUA
Biaynieth moHsITHEM OTHOIICHUS KaK METaNpPeIMETHBIM;

cBOOOZIHO OMNEpUPOBATh TMOHATUSAMHU: PABEHCTBO (uUryp, paBHBIE (QUTYPHI,
PaBEHCTBO TPEYTOJILHUKOB, MNAapaJICNIbHOCTh MPSAMbBIX, MEPHEHIUKYISIPHOCTD
OpSIMBIX, YIJIBI MEXKIY MPSIMBIMU, MEPHNEHAMKYJSpP, HAKJIOHHAs, IMPOCKIHS,

nonobue ¢puryp, nogooHsIe GUTYPHI, TOJOOHBIE TPEYTOIbHUKY;

UCITI0JIb30BaTh CBOMCTBA MOI00MS ¥ paBEHCTBA (PUTYp MPH pEIlICHUH 3a/1ay.

B HOBceI[HeBHOﬁ KU3HN U IPA NBYYCHUH IPYTUX NPEIMETOB.

WCIIOJIb30BaTh OTHOLIEHHUS JJIs TOCTPOEHUSI U UCCIEHOBAHUS MaTeMaTUYECKHUX
Mojeneld 00bEKTOB peabHOM KU3HH.

I/I3MepeHI/IH U BBIYUCJICHUA

CB0OOOIHO OmEepHpoBaTh MOHATHAMH JUIMHA, IJIOMIAAb, 00BEM, BEIWYMHA yTia
KaK BEJIMYMHAMM, UCIOJB30BaTh PAaBHOBEIMKOCTh U PABHOCOCTABIEHHOCTh IPU
pellieHnr 3a7a4 Ha BBIYHMCICHHE, CAaMOCTOSATEIBHO IMOJydaTh W HUCHOIB30BATh
dopMyabl 7 BBIYMCIEHMM IUlomage u  o00beMoB (uryp, CBOOOIHO
ONEpUPOBATh LIMPOKUM HAO0OpPOM (OpMyJl Ha BBIUKCICHHE NpPHU PELICHUU
CIIO)KHBIX 3a/lad, B TOM YHCIE W 3aJa4 Ha BBIYHCICHHE B KOMOWHAILIMAX
OKPY>KHOCTH U TpPEYrOJbHHKA, OKPY>KHOCTH W YEThIPEXYTOJbHUKA, a TaKXKe C

IIPUMEHEHUEM TPUTOHOMETPHH;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH TUIIOTE3bI U MTPOBEPSATH UX JOCTOBEPHOCTb.

B noBcegHeBHOM KU3HHU U NIPU M3YyYECHUM APYTUX NPEAMETOB:

CBOOOJHO omepupoBath (opMyjaMy MpU pPEUIEHUH 337ady B JAPYrHMX Y4EeOHBIX
npeaMeTax U Ipy IpOBEACHUH HEOOXOIUMBIX BBIYUCICHUN B PEaTbHON KU3HU.

I'eomeTpuyeckue nocTpoeHust

OmnepupoBarh MOHATHEM HAOOpa AJIEMEHTOB, ONPENEISAIOUIMX I'€OMETPHUYECKYIO
burypy,

BIIaJ€Th HA0OPOM METOIOB MOCTPOCHUHN ITUPKYJIEM U JIMHEHKOM;

IMPOBOJWTL aHAJINU3 U PCATIN30BbIBATH 3TAllbl PCIICHUA 3a/1a4 Ha ITIOCTPOCHUC.



B noBceqHeBHO KM3HU U NMPHU U3YYEHUH JPYTUX NMPeAMETOB:
BBITIOJIHATH TOCTPOEHUSI HA MECTHOCTH;

OLICHMBATh Pa3MEPhI peabHBIX 00BEKTOB OKPY’KAIOIIEr0 MUPA.

IIpeoOpa3zoBanust

OHCpI/IpOBaTI) ABHKCHUAMHU H HpCO6p3.30BaHI/ISIMI/I KakK MCTAIIpCAMCTHBIMU

IIOHATHUAMM,

ONEpUpPOBATh TOHSITHUEM JBUXEHUS W MOpeoOpa3oBaHusi NoAoOUA Ui
000CHOBaHUH, CBOOOIHO BIJIAJIETh MPUEMaMH TMOCTPOCHUS (DUTYp C TTOMOIIBIO
JIBIKCHUH U TpeoOpa3oBaHUs MOJO0OHMS, a TakKKe KOMOWHAIMAMHU JIBHKCHUH,

JIBIKEHUN U TIPE0Opa30BaHUM;

UCIIOJIb30BaTh CBOWCTBA JABMKEHUNM U MpPeoOpa3oBaHUil JUisl MPOBEICHHUS
000OCHOBaHUS U JOKA3aTeJIbCTBA YTBEPKACHUI B T€OMETPUU U JIPYTUX y4EOHBIX

npcamMeTax,

M0JIb30BAThCSl CBOMCTBAMHU JBUKEHUI U MPEe0Opa30BaHUil PU PEIICHUH 3a/1ay.

B HOBceﬂHeBHOﬁ KU3HN U IPA N3YYCHUH APYTUX NMPEIMETOB.

MIPUMCHSTh CBOWCTBA ABWKCHHM M TPHUMEHATH MOJ00ME ISl TOCTPOCHHH H
BBIYMCIICHUH.

BekTopbl H KOOPAMHATHI HA MJIOCKOCTH

CBOOOMHO oOIEpUPOBaTh TMOHSATHUSMU BEKTOpP, CyMMa, pPa3HOCTh BEKTOPOB,
IPOM3BEICHUE BEKTOpa Ha YHUCIO, CKASIPHOE IMPOU3BEICHUE BEKTOPOB,

KOOpAWHATLI Ha IJIIOCKOCTH, KOOPAWHATLEI BEKTOPA,

BJIaJICTb BCKTOPHBIM MW KOOPAHMHATHBIM MCETOAOM Ha IINIOCKOCTH IJI PCHICHUSA

3aJ4a4 Ha BBIYHUCJIICHUEC U 10KAa3aTCIIbLCTBA,

BBITOJIHATH C TOMOIIBI0 BEKTOPOB M KOOPAUHAT JIOKA3aTEIbLCTBO U3BECTHBIX EMY
reoMeTpudeckux (hakToB (CBOMCTBA CpPeIHUX JIMHHM, TEOPEM O 3amMedaTeabHBIX

TOYKaX U T.II.) U MTOJIy4aTh HOBbIE CBOMCTBA U3BECTHBIX (DUTYD;

UCIIOJIb30BaTh ypaBHEHUS (GUTYp I pElIeHHs 3a7ad U CaMOCTOATEIbHO



COCTaBJIATh YPAaBHCHHA OTACIIbHBIX IIJIOCKHUX (i)I/Ipr

B noBceqHeBHOM KM3HU U NMPH U3YYEHUH APYTUX NPeAMETOB:

UCIIOJIb30BaTh MOHATHS BEKTOPOB M KOOPJAMHAT JJIsl PELIEHUs 3a7ad Mo (pU3uKe,
reorpaduu U APyruM y4eOHBIM IIpeIMETaM.

I/ICTOpI/IH MaTEMAaTHKH

[loHnMaTh MaTEMATUKy KaK CTPOr0 OPTaHW30BAHHYIO CHUCTEMY HAay4HBIX 3HAHWM,
B YAaCTHOCTU BIAAETh MPEACTABICHUSAMU OO0 aKCHOMAaTHYECKOM IOCTPOCHHUH

TCOMCTPHUH U IICPBUIHBIMHA IPEACTABIICHUAMUN O HCCBKIIMAOBBIX TCOMCTPHAX

paccMaTpuBaTb MATCMATHUKY B KOHTCKCTC HUCTOPHUU PA3ZBUTUSA HUBWIW3AlIUN U

HCTOPHH PA3BUTHUA HAYKH, IOHUMATH POJIb MATCMATUKH B PA3BUTUHU Poccun.
MeTOIILI MaTEeMaTHKHU

BJ'IaIIGTB SHAaHWAMHK O PpPas3IM4YHbIX MCTOHaX 00OCHOBaHHUSA H OIIPOBCPKCHUA

MaTEMAaTHU4YCCKHUX YTBCP)KIIGHI/Iﬁ N CaMOCTOATCIIbHO IIPUMCHATD UX;

BJIaACTh HABBIKAMH aHAJIM3a YCJIIOBHA 3aJa4d U OIIPCACICHHUSA IMOAXOAANMNX OJIA

pCHICHUA 3aa49 N3YUYCHHBIX MCTOJO0B NI UX KOM6HH3HHﬁ;

XapaKTCPpHU30BaTh IIPOU3BCACHHUA HCKYCCTBA C YUYCTOM MATCMATHYCCKHX

BaKOHOMepHOCTeﬁ B IMpUpPOoAC, UCIIOJIBb30BATh MATCMATHYCCKHC 3aKOHOMCPHOCTH

B CaMOCTOSATCIIbHOM TBOPUYCCTBC.



2. Conep:xaHue yueOHoOro npeaMmera «MaTteMaTuKa

Mamemamuka

ConeprxkaHrue KypCcOB MaTeMaTHKU 5—6 KJIaccoOB, alreOpbl M TEOMETPUU 7—9 Ki1accoB
00bEIMHEHO KaK B HCTOPUYECKHU CJIOKHUBIIUECA JUHUU (YUCIOBas, aiareOpanyeckas,
reoMeTpuyeckas, (QyHKIMOHaIbHAsE W Jp.), TaK ©U B OTHOCHUTEIHHO HOBBIE
(cToxacTuueckasi JUHUSA, «peajibHasi mMaTeMathka»). OTAENbHO MPEeACTABICHbI JIMHUS
CIOJKETHBIX 3a/1a4, UCTOPUYECKAsl JIMHHUS.

JJIeMeHThI TEOPUM MHOKECTB U MATEMATHYECKOH JIOTHUKH

Cornacio @I'OC ocHOBHOro 001Ier0o 00pa3oBaHUs B KypC MaTeMaTHUKUA BBEJICH
pazzaen «Jlorukay, KOTOPBIN HE MpeanoiaraeT JOMOJHUTEIbHBIX YaCOB Ha U3YYCHUU U
BCTPAMBAETCS B PA3IMYHBIC TEMbI KYPCOB MAaTEMATUKHU U UHPOPMATUKH U TPEBAPAETCS
03HAKOMJIEHUEM C 3JIEMEHTAMU TEOPHUH MHOXKECTB.

MHo:kecTBa M OTHOLIEHUS MEKITY HUMH

MHOXECTBO, XapaKmepucmuieckoe c80UCmME0 MHOMCEeCmed, SIEMEHT MHOKECTBA,
nycmoe, KOHeuHoe, OeckoneuHoe MHodcecmgo. IlogmHoxkecTBo. OTHOIIEHUE
MIPUHAJIJICKHOCTH, BKJIIOYEHHUS, PABEHCTBA. JJIEMEHTHl MHOXECTBA, CIIOCOOBI 3aJaHus
MHOXECTB, PACNO3HABAHUE  HNOOMHONCECME U  DJIeMEHMO8  NOOMHONCECME  C
UCNOIb308AHUEM KPY208 Junepa.

Onepauuu HaJ1 MHOKECTBAMH

[lepeceuenrie u 0O0bEAMHEHUE MHOXECTB. PazHocmb MHOJCECM8, O0O0NOJIHEeHUe
MHOodMcecmea. Humepnpemayus onepayuil HAO MHONCECMBAMU C NOMOWbIO KpPY2o8
Dilnepa.

JJIeMeHThI JIOTUKH

Onpenenenue.  YTBEpXKICHHUS. AKCHOMBI M TeopeMbl.  JlOKa3aTelbCTBO.
JlokazatenbCTBO OT IPOTUBHOTO. Teopema, oOpaTHas 1aHHOU. [Iprmep u KoHTprIpuUMmep.

Bbicka3biBaHusA

NCTUHHOCTh W JIO)KHOCTH BBICKa3bIBaHUA. (CI0JCHbIE U NPOCHblE BblCKA3bIGAHUS.
Onepayuu HAO BbICKAZLIBAHUAMU C UCHON308AHUEM JIOCUHYECKUX CBA30K: U, WU, He.

Yecnosuvle svickazvieanus (umniuxayui).



Conepxanue Kypca MaTeMAaTHKH B 5—6 Kjaaccax

HarypajsibHble 4nc/ia M HYJIb

HarypaJbHbIi psig yMceJ ¥ ero cBoicTBa

HarypanbHoe 4umciio, MHOXKECTBO HATypaJbHbIX YHCEII U €ro CBOMCTBA,
M300paKEHUE HaTypajbHBIX YHMCEI TOYKAMU Ha 4YUCIOBOM mpsiMoi. Mcmonb3oBaHue
CBOWCTB HATYPAJIbHBIX YUCEN IIPU PELICHUU 3a/]1a4.

3anuch U YTeHHe HATYPAJIbHBIX YHCe

Paznuune mexny uudpoi u yuciaoM. llo3unmonHas 3amuchk HaTypajabHOrO 4uCIia,
NOMECTHOE 3HayeHUue UU(QpbI, pa3psabl U KIACChl, COOTHOUIEHUE MEXKIY ABYMS
COCEJTHUMU Pa3psAIHbBIMU €AUHULIAMHU, YTCHUE U 3aIIUCh HATYPAIbHBIX YUCEIL.

OkpyriieHue HATYPaJIbHbIX YHCeJI

Heo6xonumocts okpyrieHus. [IpaBuiio okpyrieHust HaTypaabHbIX YHCEL.

CpaBHeHHe HATYPAJIbHBIX YHCeJ, CpaBHeHHe ¢ yncjom 0

[TonsiTe O CpaBHEHMH YMCEN, CPABHEHHE HATYPAIBHBIX YUCEI JIPYT C IPYTOM U C
HyJIEM, MaTEMaTUYECKasl 3alUCh CPABHEHUM, CTIOCOOBI CPaBHEHUS YHCEIL.

JeiicTBHS ¢ HATYPAJIBHBIMH YHCJIAMU

CroxeHre W BbIYMTAHUE, KOMIIOHEHTHI CJIOKEHUSI U BBIUMTAHUS, CBSI3b MEXKIY
HUMH, HAxXOXIEHUE CYMMbl M Pa3HOCTH, H3MEHEHHE CYMMbl M Pa3sHOCTH IIpU
W3MEHEHUH KOMIIOHEHTOB CJIOKEHUSI U BBIYMTAHMS.

YMHOXKEHHE U JIeJICHUE, KOMIIOHEHTBl YMHOKEHUS U JICJICHUS, CBSI3b MEXKy HUMH,
YMHOXEHHE U CIIO)KEHHE B CTOJOMK, JEJIEHHE YrOJIKOM, IpPOBEpKa pe3ysbTara C
MTOMOIIIBIO MPUKHUIKU U OOPATHOTO JIEHCTBHSI.

[lepemecTUTENbHBIM W COYETATENIBHBIM 3aKOHBI CIIOKEHHUSI W YMHOXCHUS,
pacupenenuTeNbHbli 3aKOH YMHOXKEHHUS OTHOCHUTENBHO CJOXKEHHUS, 000CHO8aHUe
ANCOPUMMOB BbINOIHEHUS. APUDMEMUYECKUX OeUCMBUII.

CreneHsb ¢ HATYpPaJbHBIM MOKAa3aTeJIeM

3anuch 4uciaa B BHUJE CYMMBI Pa3psHBIX CIAaraéMbIX, MOPSJIOK BBIIIOJTHEHUS
JNIEUCTBUU B BBIPAKEHUSAX, COACPHKAIIUX CTENECHb, BHIYUCICHUE 3HAYEHUN BBIPAXKCHUN,
COJIEPIKAILIUX CTEIICHb.

YucioBble BbIPpaKeHUs



YuciioBoe BhIpaKEHUE U €r0 3HaYEHUE, TIOPSIO0K BBITIOJHEHUS JEHCTBUM.

JlesieHue ¢ 0CTATKOM

JleneHue ¢ OCTaTKOM Ha MHOXKECTBE HATYPaJbHBIX YHCEI, C8OUCMEA OeleHUs C
ocmamxom. [IpakTuueckue 3a7a4u Ha JEJICHUE C OCTATKOM.

CBoiicTBa M NTPU3HAKHU AeJIMMOCTH

CBOICTBO AEIMMOCTH CYMMBI (pa3HOCTH) Ha uucio. [Ipu3Haku neammocTtu Ha 2, 3,
5, 9, 10. Ilpusznaku oenumocmu na 4, 6, 8, 11. [loxazamenbcmeo npusHaxos 0eiumocmu.
Pemenne mpakTHyecKux 3aa4 ¢ MPUMEHEHUEM MPU3HAKOB JCIIMMOCTH.

Pa3jioxkeHune 4ncjia HA MPOCThIe MHOMKUTETIN

[IpocThie U cocTaBHbBIE YHCIIA, peuienmo pamocgena.

Paznoxenne HaTypaJIbHOTO 4YHCIIa Ha MHOXHUTCIH, Pa3JIOKEHUE HAa TPOCTHIC
MHOXUTENU. Koauvecmeo Oenumenei uucia, aieopumm pasiodceHus Yucia Ha
npOCMble MHONCUMENU, OCHOBHAsL Meopema apuphmMemuxu.

AJire0OpanvecKue BbIPaKeHUs!

Ucnons3zoBanne OykB uisi 00O3HAUEHUS  4YKCEN, BBIYUCICHUE 3HAUYCHUS
anreOpandecKoro BBHIpaKCHHS, MPUMEHEHNE areOpandecKuX BBIPAKECHUN NI 3aIlliCH
CBOMCTB apU(PMETUUECKUX IECUCTBHI, MpeoOpa3oBaHKe anreOpandecKux BbIPAKEHUN.

Jenurenn u KpaTHbie

JlenuTens U €ro CBOMCTBA, OOIIMM AENUTENb ABYX U Oojiee yucels, HauOOIbIIuil
oOmuii AenuTeNh, B3aUMHO TIPOCTHIC YHCIA, HAXOXACHHE HAMOOJBIIETO O0O0IIero
nenurtens. KpatHoe u ero cBoicTBa, o0I1iee KpaTHOE JABYX U OoJiee 4Kcell, HAMMEHbIIee
o01ee KpaTHOE, CITOCOOBI HAX0XKICHHUSI HAMMEHBIIIETO OOIIETO KPaTHOTO.

Apodu

OObIKHOBEHHBIE IPOOH

Houist, 4acth, IpoOHOE 4ucio, ApoOb. J[poOHOE 4YMCIIO Kak pe3yabTar JeJeHUs.
[IpaBunbHBIE U HEMTPaBUJIbHBIE IPOOU, CMENIaHHas IPOOb (CMEIIAHHOE YUCIIO).

3anuch HaATypajdbHOTO 4YHCIa B BHAE JpoOM ¢ 3aJaHHBIM 3HAMEHATEJIEM,
npeodpa3zoBaHue CMENIaHHON APoOY B HEMPABUIIBLHYIO P00 U HA00OPOT.

[IpuBenenue npobeit k 061emMy 3HaMeHaTen0. CpaBHEHHE 0OBIKHOBEHHBIX JIPOOEH.

CrnokeHHEe W BBIUMTAaHHE OOBIKHOBEHHBIX JpOoOcH. YMHOXEHHE W JICIICHHE

OOBIKHOBEHHBIX JAPOOEH.



Apudmernueckre 1eUCTBHSI CO CMEIIAHHBIMU APOOSIMHU.

Apudmernueckue NeUCTBUS C IPOOHBIMU YUCIAMHU.

Cnocobvl  payuonanuzayuu 6blYUCIEHUL U UX HPUMEHEHUe HNpU BbINOJHEeHUU
oeticmauii.

JecaTuuHble IPOOH

Lenast m qpobHas yactu aecaTUUHOM Apodu. [IpeoOpa3oBanue necATUYHBIX ApodOei
B O0ObIKHOBeHHbIe. CpaBHEHHE JACCATHUYHBIX JpobOeit. CloxkeHue U BbIYUTAHHE
JECATUYHBIX ApoOeit. OKpyIJIeHHe NeCATUYHBIX Ipo0ed. YMHOXKEHHE U JEJICHHC
JECATUYHBIX NpoOei. [Ipeobpazosarnue 0bbiKHOBEHHLIX Opobell 6 decsimuynvie OpoOU.
Koneunvie u beckoneunvie oecsimuunvle Opoou.

OTHoIeHNe ABYX YHCel

MacmTabd Ha tuane u kapte. IIpomopumu. CBolicTBa mponopuuid, MPUMEHEHUE
MIPONIOPLIMI ¥ OTHOLIEHWH IPY PELICHUN 3a4a4.

Cpennee apudpMeTudeckoe Yucea

Cpennee apugpmernueckoe 1Byx unces. M3o0paxeHune cpeqHero apupMeTuyecKoro
JIBYX YHCEJ HA YHCIIOBOM MNpsAMOW. PemieHme mpakTHUYecKuxX 3anad ¢ MPUMEHEHUEM
cpennero apudmerndeckoro. Cpeonee apugpmemuyeckoe HeCKONbKUX YUCEl.

ITpoueHTHI

[TonsiTre mporeHTa. BerumcieHue TMpONEHTOB OT YHCIA W YHUCIA MO0 HU3BECTHOMY
MIPOIICHTY, BBIPAKEHUE OTHOIICHHS B MPOICHTaX. PereHne HeCIOKHBIX MPAKTHIECKUX
3a/1ay C MpOIEHTaMHU.

JAnarpaMmmsl

CronbuaTteie W KpyroBble auarpammsbl. W3Biedenne umHopmanuu w3 auarpamm.
H300pasicenue ouazpamm no 4ucio8blmM OAHHBIM.

PanuonajabHbIe YHCIa

IToJi0kUTeIbHBIE U OTPULIATEIbHbIE YUCJIA

N3obpakeHne uucesn Ha YUCIOBOM (koopauHaTHOW) mpsiMod. CpaBHeHHE 4YHCE.
Monyns 4mcna, reoMeTpudeckas HWHTEpHpeTanus Moayns uyucna. JledctBus ¢
MOJIOKUTEIBHBIMUA U OTPUIIATEIILHBIMH YHCIaMU. MHOKECTBO IIEJIBIX YKCeT.

IlonsiTne 0 panuoOHAJBLHOM umucie. [lepsuynoe npedcmasieHue 0 MHOMCECMEe

PAUUOHAIbHBIX YUCEL. ﬂCﬁCTBHH C paorOHAaJIbHBIMH Y CJIaMU.



Penienne TeKCTOBBIX 3a7a4

Envauubl w3dmepeHmii: JUIMHBI, IUIOIIAAU, 00bEMa, MACChl, BPEMEHH, CKOPOCTH.
3aBUCUMOCTH MEXAY €AUHUIIAMU U3MEPEHUS KaXJA0W BEIIMUUHBI. 3aBUCUMOCTH MEXITY
BEJIMYMHAMH: CKOPOCTh, BpPEMsl, PACCTOSHHME;, MPOU3BOAUTEIBHOCTh, BpeMs, padoTa;
LIEHA, KOJINYECTBO, CTOUMOCTb.

3anayu Ha Bce apudMeTHYecKUe TeHCTBUS

Pelienne TekCTOBBIX 3a7ad apupMeTHYecKuM criocobom. Mcrnonb3zoBanue Tadmuil,
CXEM, YEPTEKEH, IPYTUX CPEACTB NPEACTABICHUS TAHHBIX IPU PEIIEHUN 3a1a4H.

3anaum Ha ABMKEHHE, Pad0Ty U MOKYIIKH

Pemienne HeCI0KHBIX 3a/1a4 Ha JBUKEHUE B MIPOTHUBOIOJIOKHBIX HANPaBJICHUSAX, B
OJHOM HANpaBJICHUH, JIBUKECHHE IO PEKE MO TEYEHUIO U NPOTUB TeueHHus. PemieHue
3aJlay Ha COBMECTHYIO paboty. [IpumeHenune npobeii npu peiieHnu 3aiay.

3agaum HA YaCTH, 10JIU, IPOLEHTHI

Pemenne 3a1a4 Ha HaxOKAEHUE YaCTU YUCIIA M YMCIIA 10 €ro YacTu. Pemenne 3ana4
Ha MPOLEHTHI ¥ J0JH. [IpuMenenne nponopunii npu pelieHuy 3a1adu.

Jloruyeckue 3agaumn

Pelienre HeCNnOXKHBIX JIOTHUECKUX 3a7a4. PeuieHue nocuueckux 3a0ay ¢ HOMOWbIO
epacghos, mabauy.

OcHOBHBbIe MeTOAbl pelleHusi TEKCTOBBLIX 3ajau: apudMeTH4YeCKuil, mepedop
BapHUAHTOB.

Harnsanas reomerpust

durypel B OKpykawlieM Mupe. Harnsgneie mnpenacraBieHuss o Qurypax Ha
IJIOCKOCTH: IIPsIMasi, OTPE30K, JIy4, YroJl, JOMaHasi, MHOTOYTI'OJIbHUK, OKPY>KHOCTb, KPYT.
YeTblpeXyrojJbHUK, MPSMOYTOJIbHUK, KBaJApaT. TpEyroibHUK, 6udbl Mpey2onbHUKOS.
lIpasunvuvie mHocoyzonbruxku. VI300pakeHHME OCHOBHBIX TI'€OMETPUYECKUX (uryp.
Bzaumnoe pacnonooicenue 08yx npsamvix, 08YX OKPYICHOCMEL, NPAMOU U OKPYHCHOCHIU.
JlniHa otpe3ka, nomaHoW. EaumHunel usmepeHus iuHbl. [locTpoeHne oOTpe3ka
3a1aHHOM MHBL. Buael yrios. ['pagycHas mepa yria. IsMepeHue u noCcTpOoeHHe yrioB
C IOMOIIBIO TPAHCIIOPTHUPA.

[TepumeTrp MHoroyrosibHUKa. [loHsTHE TUIOmAaAU (UIYpPHI, €IUHUIIBI U3MEPECHUS

motmaau. [nomaas npsiMoyroiabHuKa, KBajaparta. [I[pubanxeHHoe n3mMepeHue mioiaaun



dburyp Ha kieT4aTou Oymare. Pasnosenuxue gueypoi.

Harmsiapie npencraBieHus 0 MPOCTPAHCTBEHHBIX (hurypax: Ky0, mapayienenurnen,
nmpu3Ma, nTupamuaa, map, chepa, KoHyc, muinHap. M3o0pakeHne mpocTpaHCTBEHHBIX
buryp. Ilpumepor ceuenuti. Mrocoepannuxu. Ilpasunvhvie muoeocpannuxu. [Ipumepsl
pa3BEepTOK MHOTOTPAHHUKOB, IWJIMH]IPA U KOHYCA.

[Tonsitue o0beMa; enuHuLbl oObeMa. OObEM MPAMOYTOIBHOIO MHapauIeIeIUIea,
KyoOa.

[Tonsitue o paBenctBe (uryp. LleHTpanbHas, oceBas U 3epKalbHASI CUMMETPHH.
N300pakeHre CHMMETPUYHBIX (DUTYD.

Pelienne mpakTUYeCKUX 3a7a4 ¢ MPUMEHEHUEM MPOCTEUIINUX CBOMCTB GuUryp.

Hcropust matemaTuku

llosisnenue yugp, 0yke, uepoenugos 6 npoyecce cuema u pacnpeoeyeHus
npodykmos na J[peenem brnusxcnem Bocmoxe. Caazb ¢ Heonumuueckoti pegontoyuell.

Poorcoenue wecmudecsimepuunoti cucmemol cuucienust. Ilosenenue oecamuunou
3anucu yuce.

Poowcoenue u pazeumue apugpmemuxu namypanonvix yucenr. HOK, HOJ[, npocmuie
yucna. Pewwemo Spamocghena.

llosenenue Hyns u ompuyamenvbHulX Yucel 6 mamemamuxe opesHocmu. Ponb
Huoganma. Houemy (-1)(-1)=+17

Jlpobu 6 Basunone, Ecunme, Pume. Omxpoimue decamuunwix opooei. CmapurHvle

cucmemwl mep. lecamuunvie Opodou u mempudecxkas cucmema mep. JI. Macnuyxuii.

Coaep:kaHue Kypca MaTeMaTHKHU B 7—9 Kjaccax
Anrebpa

Yucaa

PanuonajabHbIE YHCIa

MHOXeCTBO palMOHANBHBIX uKcen. CpaBHEHHE pAallMOHAIBHBIX Yucen. JelcTBus ¢
paUMOHAIBHBIMU 4ucHaMu. [Ipedcmagnenue payuoHaAIbHO20 YUCIA  OeCAMUYHOU
0poobIo.

HppanuoHaiabHbie YucIa

IonsTue HppallMOHAJIBHOIO YHCJIA. Pacno3naBanue HppalrOHAJIBHBIX YHCCII.



[IpuMephl  10Ka3aTenbcTB B anrebpe. MppamwonanbHocTh uucna 2 . IlpuMeHenue B
reometpun. Cpagnerue uppayuoHaibHulx yucen. MHoocecmeao oelicmeumenbHbiX Yuce.

ToxnecTBeHHbIE  Npeodpa3oBaHUA

YucsioBble 1 OYyKBEeHHbIE BbIPAKEHHU S

Belpaxxenue ¢ nepeMeHHOW. 3HaueHue BblpaxkeHus. [loacTaHOBKAa BBIpAKEHUN
BMECTO MEPEMEHHBIX.

Ieabie BbIpaKeHUs

Crenenb ¢ HaTypaJibHBIM TIOKa3zaTelleM U ee cBoicTBa. [IpeoOpazoBanus
BBIPXXEHUI, COIEPIKAIUX CTEIIEHU C HaTypajIbHBIM MTOKA3aTEIIEM.

OpnouneH, MHOTOUIeH. [[eHCTBUS C ONHOUYJICHAMH M MHOTOWIEHAMU (CIIOKEHUE,
BBIYMTAaHUE, YMHOKEHUE). DOpMYIIbl COKPAIIEHHOTO YMHOXKEHUS: pa3HOCTh KBaJIpaToB,
KBaJpaT CYMMBI U pa3HOCTH. Pa3iokeHne MHOroujeHa Ha MHOXKUTENW: BBIHECEHHE
OOIIIET0 MHOXKHUTENS 3a CKOOKH, 2pynnupoexa, npumeHeuue Qopmyn COKPAueHHO20
yMHoocenus. Keaopammuviii mpexuneH, paziodcenue KeaopamHo2o0 mMpexyieHa Ha
MHOMCUMETU.

JIpoOHO-paliuoOHAIbHbIE BHIPAKEHUSI

Crenenb ¢ uensiM nokaszarenem. [IpeodpazoBanue TpoOHO-THMHENHBIX BBIPAXKEHUM:
CJIOKEHUE, YMHOXXEHHUE, JeJeHUe. Aneebpauveckas Opobw. [lonycmumvie 3HAYEHUs
nepeMeHHbIX 8 OpOoOHO-payuoHatbublx evipadicenusx. CokpawjeHnue aneedbpauyecKux
opooeti. Ilpusedenue ancebpauueckux Opobeil K obwemy 3HameHamenio. [leticmsus ¢
aneedopaudeckumu OpooAMU: CIONHCEHUE, blUUMAaNUe, YMHOMCEHUe, OelleHuUe, 8036e0eHUe
8 cmenemb.

lIpeobpaszosanue 8vipasxceHull, coOepIcauux 3HaK MOOYJIAL.

KBagpatHbie KopHU

Apudmernuecknii  kBajgpaTHbld  KopeHb.  IIpeoOpa3zoBaHue  BbIpaXKeHHI,
COJIep>KalINX KBaJApaTHbIE KOPHU: YMHOXKEHUE, JIEJICHHE, BHIHECEHHE MHOXXHTEIS W3-
M0J1 3HaKa KOPHS, BHECEHUEe MHONCUMENS OO 3HAK KOPHSL.

YpaBHeHUS U HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHCcTBO. CBOMCTBA YMCIIOBBIX paBEHCTB. PaBEHCTBO ¢ IEPEMEHHOA.

YpaBHeHus



[lonsiTue ypaBHeHHMs M KOpHA ypaBHeHUs. [IpedcmaenenHue o pagHocCUIbHOCMU
ypasnernuti. Obnacmv onpedeiieHus ypasHeHus (001acmsb OONYCHUMbBIX 3HAYEHUlL
nepemeHHol).

JIuHeliHOe ypaBHEHUE U er0 KOPHHU

Pemenue nUHEHHBIX ypaBHEHWH. Jlumeunoe ypasHeHue ¢  nNaApamMempom.
Konuuecmeo «opneu nauneunoco ypasnenus. Pewenue auneunvix ypagnenuu c
napamempom.

KBaapaTHoe ypaBHeHNe U er0 KOPHHU

KBanmpatueie ypaBHeHus. Henonnble KBaapaTHble ypaBHEHHS. JIMCKpUMHHAHT
KBaJIpaTHOTO ypaBHeHUs. DopMylia KOpHEH KBagpaTHOrO ypaBHeHUs. Teopema Buema.
Teopema, obpamnas meopeme Buema. Pemienue KBagpaTHBIX ypaBHECHMI:
UCIIOJIb30BaHUE (POPMYIIBI ISl HAXOXKJEHUS KOPHEW, epaguueckuti memoo peuieHus,
Pasnodcenue Ha MHOMCUMeNU, noobop KOpHeu ¢ UCNOIb308aHuem meopemvl Buema.
Konuuecmeo xopheii kéadpamno2o ypagueHus 6 3a8UcCUMOCMU OM €20 OUCKPUMUHAHMA.
bukeaopamnvie ypasnenus. Ypasnenus, ceooumvie K JIUHEUHbIM U KBAOPAMHBIM.
Keaopamnule ypasnenus ¢ napamempom.

/{po0HO-paniuoHaIbHbIC YPABHCHUSA

Pemenne mpocredmux IpoOHO-IMHEWHBIX — ypaBHEHUU. Pewenue O0po6HO-
PAYUOHATILHBIX YPAGHEHULL.

Memoowl pewenus ypagHenuii: Memoobl PAGHOCUTbHBIX NPe0OPA308aHUtli, Memoo
3amenbl nepemenHou, 2paguueckuii memoo. Mcnonvzosanue ceoucme yHKyuu npu

peuleHuu ypagHeHull.

IIpocmeriwue uppayuonanvhvle ypasnenus éuoa ||t (x) =a, \/ f(x)= \/ g(x) -

Vpaenenus suoa X" =a Vpaenenua 6 yenvix yucnax.

Cucrembl ypaBHeHH i

YpaBHeHUE ¢ ABYMs IEPEMEHHBIMU. JIMHEHOE ypaBHEHUE C ABYMsI IEPEMEHHBIMU.
Ilpsimas  kaxk epaguueckas unmepnpemayusi JAUHEUHO20 YPAGHEHUS C  OBYMs
nepemenHbiMU.

ITonsTue cucremsl ypaBHEHUN. PenieHne cuctemsl ypaBHEHUN.

Meronapl pelieHuss CUCTEM JIMHEHWHBIX YPAaBHEHUUW C JBYMsS II€PEMEHHBIMU:

epacghuveckuti Memoo, Memoo CA0HCeHUsl, METOJT TTIOACTaHOBKH.



Cucmemul TUHEUHBIX YPABHEHUU C NAPAMEMPOM.

HepaBencrBa

Uucnoseie  HepaBeHcTBa.  (CBoiicTBa  4YMCIOBBIX  HepaBeHCTB.  IIpoBepka
CIIPaBEJIMBOCTU HEPABEHCTB IMPH 33JJaHHBIX 3HAYCHUSIX NTEPEMEHHBIX.

HepaBenctBo ¢ mnepemennoil. CTtporue u HecTporue HepaBeHCTBa. Obnacmb
onpeodenenusi HepaseHcmaa (06aacms 0ONYCMUMBIX 3HAYEHUL NepeMeHHO).

Pemienne MMHENHBIX HEPABEHCTB.

Keaopammnoe mepasencmeo u eco pewenus. Pewenue xeadpamuvix Hepagencms:
UCNONIL308AHUE CBOUCME U 2papuKra KAOpaAmuyHoU @QYHKYUuU, Memoo UHMep8aos.
3anuce pewienus K6a0OpamHo20 HePABEHCMEA.

Pewenue yenvix u 0pobHO-payuoHanbHbix HEPABEHCNE MEMOOOM UHMEPEANO8.

CucremMbl HepaBeHCTB

CucTeMbl HEpaBEHCTB C OAHOM ITEPEMEHHON. Pelenne cucreM HEPaBEHCTB C OJTHOU
MIEPEMEHHOMN: TUHEHHBIX, KkeadpamHuulx. VI300paxkeHne pelIeHus] CUCTEMbl HEPABEHCTB

Ha YMCIIOBOH HpHMOfI. 3anuce peUICHUA CUCTCMBI HCPABCHCTB.

DOyHKUUHA

IHHonsitue GpyHKUUM

JlekapToBbl KOOpAWHATHI Ha TMJIOcKocTH. dopmupoBaHHWEe MpEACTaBICHUN O
METanpeIMETHOM  TOHATHUM  «KoOpAWHATh».  CrnocoObl  3aaHus  (YHKIIMIA:
aHANUTHYECKUH, rpaguueckuid, Tabnuunbld. ['paduk ynkuuu. [Ipumepsl GyHKUMIA,
MOJy4aeMbIX B MPOIIECCE MCCIIEIOBAHUS PA3IMYHBIX peajbHBIX MPOIIECCOB U PEIICHUS
3amay. 3HaueHwe GyHKIMM B Touyke. CBOWCTBa (PYHKIMN: 00JacTh OMpeneTeHus,
MHO>KECTBO 3HAYCHUH, HYJIH, IPOMEXKYTKU 3HAKOIIOCTOSIHCTBA,
YyemHocmov/HeyemHocmy, TPOMEXKYTKH BO3pacTaHus M yObIBaHMs, HauOosblee U
HauMeHbIee 3HaueHus. MccnenoBanre GyHKIMH 1O €€ rpaduKy.

lIpeocmaenenue 06 acumnmomasx.

Henpepvignocmu ¢hynxkyuu. Kycouno 3adannvie gpynkyuu.

JIuneiiHas pyHKUIUSA

CpoiictBa u rpaduk JUHEHHONW GYyHKUMHU. YTJIOBOM KOA(D(PUIMEHT MpPSIMOHN.

Pacnonoxxenue rpaduka TuHEHHOW (QYHKIIMH B 3aBUCIMOCTH OT €€ YTJIOBOTO



kodpdunmentTa u cBoOoaHOrO ujieHa. Haxoowcoenue Kodghpuyuenmos auneliHou
@YHKYyuU NO 3a0AHHBIM YCI0BUAM: NPOXOJCOCHUEe NPAMOU UYepe3 08e MOUKU C
3A0AHHLIMU  KOOPOUHAMAMU, NPOXONHCOEHUEe NPAMOU Yepe3 OAHHYIO HMOYKY U
napannienvbHol OaHHOU NPAMOUL.

KBaapaTuunas GpyHkumst

CaoiictBa u Tpaduk kBaapatnyHoW ¢yHKIMU (Tapabona). I[locmpoenue epaghuxa
KeaopamuyHou @ynkyuu no mouxam. HaxoxxJeHue HyjeH KBaApaTHYHOW (DYHKIWH,
MHOJICECmBA — 3HAYEHUU,  NPOMENCYMKO8  3HAKONOCMOSHCMSBA,  NPOMENCYMKO8
MOHOMOHHOCTU.

OOpaTHasi NPONOPUMOHAIBHOCTD

. k
CaoiicTBa GyHKIIUU vy _k y = —. 'unepbomna.
X x

I'paguxku  @yukuyuii. I[lpeodpaszosanue 2paguxka @Gynkyuu y=f(x) 011

nOCMpoeHUs 2papuros QYHKYULL 6UOA y — at (kx+b)+c -
Ipapuru gpynxyu y=a+Lb, y=~xry=3% y=
X+

ITocsienoBaTeILHOCTH M NIPOTPECCHH

UucnmoBass moCnenoBaTeNbHOCTh. [IpuMepbl YMCIOBBIX IOCIEIOBATEIBLHOCTEM.
beckoHneuHble mOCIEAOBATEILHOCTH. ApH]MeTHyeckas mporpeccuss M €€ CBOMCTBA.
['eomeTpuueckast mporpeccus. Popmyna obuje2o uieHa u cymmsvl N Nepevix UleHO8
apugpmemuveckou u ceomempudeckou npoepeccuti. Cxooawasncs 2eomempuyeckas
npozpeccusl.

Pemenne TeKCTOBBIX 3a/1a4

3anayu Ha Bce apudMeTHYecKUe AeHCTBUS

Pemenune TekcToBBIX 3a1au apudmernyeckuM crnocobom. Mcnosb3oBanue Tadumil,
CXEM, YePTEKEU, IPYTrux CPeACTB MPEACTABICHUS JaHHBIX MTPU PEIICHUH 3a]1auHu.

3agauu Ha ABUKEHUE, Pa00Ty U MOKYNKH

AHaJIU3 BO3MOXXHBIX CHUTYaIlM B3aUMHOI'O PACTOJIOKEHUS OOBEKTOB MPH UX
JBIKCHUH, COOTHOIIICHUS 00BEMOB BBITTOJIHSACMBIX PA0OT IIPHU COBMECTHOM paboTe.

3agaum HA YACTH, J0JIM, IPOLEHTHI

Pemenue 3amad Ha HaX0XKACHNE YaCTH YKCJIa U YHCIIa IO €ro 4acTH. Pelienue 3agad

HA NMPOLEHTHI U A0JH. [[puMenenne nponopunii npu peLICHUH 3a1a4.



Jlornyeckue 3agaun

Pemenne noruueckux 3amad. Pewienue nozsuueckux 3a0ay ¢ nomowwlo 2paghos,
maoauy.

OcHOBHBIE  MeTOAbI  pellleHusl TEeKCTOBBIX 3aJa4d:  apudmeTudecKkui,
anreOpandeckuii, mepedop BapuaHTOB. [lepsuunvle npedcmasierus 0 Opyeux memooax
peuenus 3a0ay (ceomempudeckue u epaghuieckue mMemoonl).

Cratuctuka v TeOpHsi BEpOITHOCTEH

Crarucruka

Tabmuunoe u Tpaduueckoe MpeACTaBICHUE MaHHBIX, CTOJOYATHIE W KPYTOBBIC
auarpaMmbl, Tpaduku, NOpUMEHEHHEe auarpaMM W TpauKoB JUIsl  ONUCAHUS
3aBUCUMOCTEH pealibHbIX BEIMYMH, U3BJICUCHUE MH(POpMAIIMU U3 TaOIUIl, JUarpamm U
rpadukoB. OnucareiabHble CTATUCTUYECKHUE M