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MKOY «BuoBs-lOpwMmsbiTckas COILL»

Pa0ouas yueOHasi nporpamma npeamera «MaremaTtuka» 5-9
KJI1acC

Pasznen 1
Ilnanupyembie pe3yjbTaThl OCBOEHUSI Y4eOHOI0 MpeaMeTa.

BrinyckHuK Hay4uTcs B 5-6 kiaccax (1Jis HCIOJIb30BaHUSA B MOBCEIHEBHOM »KM3HHU U 00ecreYeHH sl BO3MOKHOCTH
YCIIETHOT O MPOA0JIKeHUs1 00pa3oBaHus HA 0230BOM yPOBHe)
e OnepupoBaTh Ha 6a30BOM YPOBHE' MOHATUAMU: MHOKECTBO, JIEMEHT MHOKECTBA, TIOJMHOMKECTBO, TIPUHAIEKHOCTD;
e 33]1aBaTh MHOKECTBA [IEPEYUCIICHUEM UX DJIEMEHTOB;
e HAXOJAMTb NlEpeceyeHue, 00beJMHEHHE, TOIMHOXKECTBO B MPOCTEUIINX CUTYALIUSX.
B noBceHeBHOM KU3HU M IIPU U3YYEHHUH APYIUX NPeIMETOB:
* pacCIIO3HABATh JIOTUYECKH HEKOPPEKTHBIC BBICKA3BIBAHHUS.
Yuca
a e OmnepupoBaTh Ha 6a30BOM YpPOBHE MOHATHUSMM: HATYpaJbHOE YHUCIIO, LIEJI0€ YUCIO0, OOBIKHOBEHHAs! ApOOb, AeCATUYHAS
Jpo0Ob, CMEIIaHHOE



YHUCJIO, PALMOHAIIBHOE YUCIIO;
e JCHOJIb30BaTh CBOMCTBA YKUCEN U MPaBUia JEUCTBUM C pAMOHAIBHBIMU YUCJIAMU IIPU BBIIIOJHEHUH BBIYHUCIICHUM;
e HCIIOJB30BaTh IPU3HAKHU ACTUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJIHEHNH BRIYMCICHUN U PEIICHUHN HECIIOXKHBIX 33714,
e BBINOJHATH OKPYTJICHUE PALIMOHAIBHBIX YMCEJI B COOTBETCTBUU C TPABUIIAMU;
e CpaBHMBATH PAIIMOHAJIbHBIC YHCIIA.
B noBce1HeBHOI KM3HU U NP U3YYEHHH APYTUX MPeAMETOB:
e OILICHUBATh PE3YyJIbTATHl BHIYUCICHUH MPU PEIICHUU MPAKTUYECKUX 3a/1a4;
e BBINOJHATH CPABHEHUE YHCEIN B PEATIbHBIX CUTYAIUSX;
e COCTaBJISITh YUCJIOBBIC BBIPAXKESHUS TIPU PEIICHUH MPAKTUUECKUX 3a7a4 U 3a/1a4 U3 JPYTUX YU4eOHBIX MPEIMETOB.

1 3,HCCI) H JaJICC — PACIIO3HABATE KOHKPCTHBIC IIPUMCPBI O6IIII/IX MMOHSTUM 1O XAPAKTCPHBIM IIPpU3HAKAM, BBIIIOJIHATD llefICTBI/ISI B
COOTBCTCTBHHU C OIIPCACIICHUCM U HpOCTeﬁHIPIMI/I CBOMCTBaMHM HOHHTHﬁ, KOHKPCTU3HUPOBATH IIPUMCpPaAMU O6IIII/IC ITIOHATHA.

ATHCTUKA U TEOPHs BEPOATHOCTEI

e [IpeacraBisaTh naHHBIC B BUJIE TAOJIHUII, THATPAMM,

e YUTaTh MHPOPMAIIMIO, IPEJICTABICHHYIO B BUJI€ TAOJIMIIbI, JUATPAMMBI.
TexkcroBble 3a1aun

e Pemate HECHOXKHBIE CIOKETHBIC 3a/1a4M Pa3HbIX TUTIOB Ha BCe aprU(pMETHYECKUE ACHCTBUS;

e CTPOUTH MOJIEIIb YCJIOBHS 3a71a4H (B BHJI€ TaOIHIIbI, CXEMbI, PUCYHKA), B KOTOPOW JaHbl 3HAYEHUS JIBYX U3 TPEX
B3aMMOCBSI3aHHBIX BEJIMYWH, C IIEJIbIO TIOUCKA PEIICHUS 3a/1a4K;

e OCYHIECTBJISATH CIIOCOO TTOMCKA PEIICHUS 33/1a4i, B KOTOPOM PACCYX ACHUE CTPOUTCS OT YCIOBUS K TPEOOBAaHUIO UITH OT
TpeOOBaHUs K YCIOBHIO;

e COCTaBIISITH IUIAH PEIICHUS 3a/1a4u;

e BBIJIEIATH 3TANbl PEUICHUS 3a/1a4H;

e HHTEPIPETHUPOBATH BEIUUCIUTEIIbHBIE PE3YJIBTATHI B 33]]a4€, UCCIEA0BATh MOJIYYEHHOE PEUICHUE 3aa4H;

e 3HATh pa3JInuMe CKOPOCTEN 0OBEKTA B CTOSIYEH BOJAE, IPOTHUB TCUCHUS U MO TEUCHUIO PEKHU;

e pelaTh 33Ja4M Ha HAXOXKJEHHUE YaCTH YUCIIa U YUCJa M0 €ro YacTH;

e peIIaTh 3a/1a4M Pa3HbIX TUTIOB (Ha padOTy, HA MOKYIIKH, HA JIBI)KEHNE), CBSA3BIBAIOIINX TPU BEJIMUNHBI, BBIJICTSATH 3TH
BEJIMYMHBI U OTHOILLICHUS MEXIY HUMU;



* HAXOIUTh IIPOLIEHT OT YKCJA, YUACIIO MO IPOLUEHTY OT HET0, HAXOAUTh MIPOLEHTHOE OTHOLIECHHUE JIBYX YUCEII, HAXOAUTh
MPOLIEHTHOE CHUKEHUE WJIA IIPOLECHTHOE MOBBILICHUE BEJIMYUHBI;

e pPELIATh HECJIOKHBIE JJOTMUECKUE 3aa4l METOJIOM PaCCYyKICHUM.
B noBceaHeBHOM KM3HU M NIPU U3YYEHUM APYTUX MPEeIMETOB:

e BBIJIBUTATh TUIOTE3bI O BO3MOXKHBIX MPEETbHBIX 3HAYECHUSX UCKOMBIX BEJIMYUH B 3a/1a4€ (JeIaTh IPUKUIIKY )
Harnsauasn
reomMeTpus
I'eomeTpuueckue
¢urypsi

e OmnepupoBath Ha 6a30BOM ypOBHE MOHATUSIMU: (PUTYpa, TOUKA, OTPE30K, IpsiMasi, JIyd, JJOMaHasi, yroji, MHOTOYTOJIbHHK,
TPEYTrOJLHUK U Ye- THIPEXYTOJbHHUK, MPSIMOYTOJBHHUK U KBaJpaT, OKPYKHOCTh U KPYT, MPSIMOYTOJIbHBIA Mapaijieienumne, Kyo,
map. M3o00paxkats uzydaembie GUTYpPHI OT PYKH U C TIOMOIIBIO JIMHEHKH U ITUPKYJIS.

B noBceHeBHOM KM3HU M NIPU U3YUYEHUM APYTUX MPEeIMETOB:

e pemaTth NPaKTUYECKUE 3a7a4l C TPUMEHEHHEM MTPOCTEUIIINX CBOMCTB (PUTyp.
HN3mepenus ¥ BbIYUCTCHUSA

e BBIIOJHATh U3MEPEHUE UIMH, PACCTOSHUM, BEJIMYUH YTJIOB, C [IOMOIIbIO HHCTPYMEHTOB ISl U3MEPEHUH JJIMH U YIJIOB;

* BBIYUCIIATH IUIOLIAJU IPSIMOYTOJIbHUKOB.

e BIYUCIATH PACCTOSIHUS HA MECTHOCTHU B CTAHJIAPTHBIX CUTYAIUAX, IUIOIIAN IPSIMOYTOJIbHUKOB;

e BBITIOJIHATH MPOCTEHININE TOCTPOCHUS K U3MEPEHHS HA MECTHOCTH, HEOOXOIUMBIE B PEAIbHOM KU3HHU.
HUcropust MaTeMaTHUKHU

e OIKCHIBATH OTJIEIbHBIE BBIJAIOIINECS PE3YIIbTATHI, OJYUEHHBIE B XOJI€ PA3BUTUS MAaTEMATUKHU KaK HAYKH;

e 3HATh IPUMEPHI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB, B CBA3U C OTEUECTBEHHOM U BCEMUPHON UCTOPUEN.
BpInyCKHMK MOJYYHT BO3MOKHOCTh HAYUHMTBCH B 5-6 Ki1accax (/151 o0ecrnie4eHUs BO3MOKHOCTH yCIEIITHOT O
NMPO0JIzKeHHsI 00pPa30BaHNs HA 02a30BOM U YIJIy0OJIECHHOM YPOBHSIX)

J1eMEeHTbI TCOPHUHU MHOXKECTB U MaTeMaTH4eCcKoil JOruKu

° Onepupoeambz NOHAMUAMU. MHOMNCECMB0, XAPAKMEPUCMUKU MHOIHCeCmeda, J1eMenn MHoalicecmed, nycmoe, KOHe4Hoe
u beckoneunoe MHROIHCECMEBO0, I’lO()MHOOfC@CI’I’lé?O, I’lpuHanle.?fCHOC‘mb,

° Oi’lp@d@ﬂﬂl’ﬂb anlHadfle.?fCHOCmb dJlemMerma MHoaIHcecmaey, 00veOuHeHUro u nepecedeHuro MHoatcecms, 3a0a6ambv



MHOMHCECBO C NOMOUBIO NEPEeYUCTIeHUs] DIEMEHNO8, CI08ECHO20 ONUCAHUL.
B noBcegHeBHOM :KU3HU U NIPU U3YYEHUHU JPYTUX MPEeIMETOB:

* PAcno3Hagams 102UYeCKU HeKOPPEKMHbIe GblCKA3bIBANUSL,

* CMpOUmMdv YenouKU YMO3AaKIOYEHUL HA OCHOBE UCNONb308AHUS NPABUT TOSUKU.
Yucn
a o Onepuposamb NOHAMUAMU. HAMYPATbHOE YUCTIO, MHOMCECTBO HAMYPAIbHLIX YUCE], YeN0€e YUCTIO, MHOMCECMBO YeblX

yucer,

00bIKHOBEHHAsl OPOOb, OecAMUUHAS OPpOOb, CMEUAHHOEe YUCTO, PAYUOHAILHOE YUCTO, MHONCECTB0 DAYUOHANbHBIX YUCE],
2eomempuiecKkas uHmepnpemayusi HamypaibHblX, Yeavlx, PAYUOHAIbHbIX,

*  NOHUMAmMb U OOBACHAMb CMBIC] NOSUYUOHHOU 3aNUCU HAMYPATbHO20 YUCIA,

*  GbINOJIHAMb BbIYUCIEHUS, 8 MOM YUCTe C UCNOIb308AHUEM NPUEMO8 PAUUOHATILHBIX 8bIYUCIEHUL, 000CHO8bIBAMb
aneopummul 8bINOJIHEHUS OeliCMBUl;

e uUCnoav3o8amv npusHaku oenumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmovl u npoussederuss yucen npu 8bINOJHEeHUU
8LIYUCTCHUL U peuleHUU 3a0ay, 060CHO8bIBAMb NPUSHAKU OeTUMOCTU,

*  BbINOJIHAMb OKPY2leHUe PAYUOHATILHBIX YUCE C 3A0AHHOU MOYHOCMbIO,

*  YNOPA00UUBAMDb HYUCA, 3ANUCAHHbLE 8 BUOE OOLIKHOBEHHBIX U 0eCAMUUHBIX OPOOell;

e naxooums HOJ/[ u HOK uucen u ucnonvzosams ux npu pewenuu 3a04,.

e onepuposamv NOHAMUEM MOOYIb YUCA, 2e0MEeMPUYECKAST UHMePNnpemayus Mooyis Yucid.
B noBceqHeBHOM KM3HU U TP U3YyYEHUH JAPYTUX NPEIMETOB:

2 35ech 1 panee — 3HaTh OTIpEJICIICHHE TOHSATHUS, YMETh MOSICHAThH €r0 CMBICI, YMETh HCIIOJIb30BaTh MMOHSITHE U €T0 CBOMCTBA
MIpU IPOBEACHUU PACCYKICHUH, JOKA3aTeNIbCTB, PEIICHUU 3a/1a4.



o NPUMEHAMb NPABUIA NPUOTUNCEHHBIX BLIYUCTEHUL NPU PeuleHUY NPAKMUYeCcKUx 3a0ay U peueHuu 3a0ay 0pyeux
VUeOHbIX NPeoMemos;

*  BBLINOJHAMb CPABHEHUE PEe3YTIbMAMO8 8bIYUCICHUN NPU PeUleHUU NPAKMUYEeCKUX 3a0ay, 8 mom Yucie NPUubIUNCeHHbIX
BbIUUCICHULL,

°  COCMABIAMb YUCOBbIE BbIPANCCHUS U OYSHUBAMb UX 3HAUEHUS NPU peueHUU NPAKMUYeCcKux 3a0ad u 3a0ay u3z opyaux
VUeOHbIX NPeOMemos.

YpaBHeHUS ¥ HEPABEHCTBA

e Onepuposamv NOHAMUAMU. PABEHCMBO, YUCI080€ PABECHCMEB0, YPABHEHUE, KOPEHb YPABHEHUsl, pelueHle YPABHEeHUs,
YUC0B0E HEPABEHCMNEO.

CraTucTHKa H TeOPHUsl BEPOSITHOCTEN

e Onepuposame noHAMUAMU. CMOJIOYAMbLE U KPY208ble OUAZPAMMbL, MAOIUYbl OAHHBIX, CPeOHee apugdmemuyeckoe,

°  u3BIEKaAMb, UHGDOPMAYUIO, NPEOCMABNIEHHYI0 8 MADIUYAX, HA OUASPAMMAX,

e cocmasnsimv mabauysl, CMpoums OUASPAMMbL HA OCHOBE OAHHBIX.

B noBceqHeBHO¥ KM3HU M IPHU M3YyYeHHH APYTUX MPEAMETOB:

e U3BIEKAMb, UHMEPNPEMUPO8ams U Npeobpazoevleams UHGopmayuio, NPeOCMAasiIeHHYI0 8 MAbAUYax U Ha OUaAspammax,
OmMpaNCAOUWYI0 C8OUCMEA U XAPAKMEPUCMUKU PEATIbHBIX NPOYECCO8 U SAGIeHUI.

TexkcToBbBIC 321241

e Pewams npocmule u Cl0diCHbIE 3A0A4U PA3HBIX MUNOS, A MAKICE 3A0a4U NOBLIUUEHHOU MPYOHOCTU;

*  UCNOIB308aMb PA3HbLIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CIONCHBIX 3a0ay OJisi NOCMPOEHUsL NOUCKOBOU CXeMbl U

peuteHus 3a0au,

°  3HAMb U NPUMEHAMb 00a CNOCObA NOUCKA peuteHus 3a0ad (om mpebo8arus K YCA08UI0 U OM YClo8us K mpebosanuro);

°  MOOENUPOBAMb PACCYHCOCHUS NPU NOUCKE PelleHUs 3a0ay ¢ NOMOWDbIO epagh-cxembl,

e BbIOENAMb 9MANBL PeuleHUs 3a0aUU U COOePAHCAHUE KAHCO020 IMAand,

°  UHMEPNPEeMuUpOBamsb GbIYUCIUMEIbHbIE PE3)IbMAmbl 8 3a0aye, UCCIe008aMb NOJIYYeHHOe pelleHue 3a0ay,

°  AHATUBUPOBAMNDL  BCEBO3MOJICHVIE CUMYAYUU  B3AUMHOCO  PACNOJIONCEHUS O08YX O00beKmMo8 U UBMEHeHUe UX
XApaKkmepucmuk npu COBMECMHOM OBUNCEHUU (CKOPOCMb, 8peMsl, pacCmosiHue) Npu peuwleHuu 3a0ay Ha O0BUMCEHUe 08YX
00beKmMo8 Kak 8 00HOM, MAK U 8 NPOMUBONOLONCHBIX HANPABICHUSX,

*  UCCNIE008aMb BCEBO3ZMONCHBIE CUMYAYUU NPU PeuleHUU 3a0ad Ha O8UNCEHUE NO peKe, PACCMaAmpusams pasHbvle CUCmemMbl

omcuema,



e peuwiamv pasHoobpasHvle 3a0auu «HA YACUY,

e peuwams u 060CHOBbLIBAMDb CBOE peuleHUe 3a0ay (6bl0eaAmb MamemMamuieckyio 0OCHO8Y) Ha HAX0JCOeHue 4acmu Yucia
U YUCTA NO €20 Yac MU HA OCHOBE KOHKPEMHO20 CMbICa Opoou;

e 0co3HaBamMb U O00BACHAMbL UOEHMUYHOCMb 3a0a4 PA3HLIX MUNOS, CEA3bIBAIOWUX MPU GeIUdUHbl (Ha pabomy, Ha
NOKYNKU, HA OBUJICEHUe), 6blOeNiAMb SMU GEeAUYUHbL U OMHOWEHUS MeXHCOYy HUMU, NPUMEHAMb UX HNpu peuleHuu 3a0ad,
KOHCMPYUpos8ams cOOCmMeeHHble 3a0aiu YKA3aHHbIX MUNOS.

e guldeNsimb NpuU peuleHuu 3a0ad XapaKxmepucmuku paccmMampusaemol 6 3aoaie cumyayuu, omiudnsle om pearbHblX
(me, om Komopwix abcmpazuposanucy), KOHCMpPYUpPo8ams HO8ble CUMYayul ¢ y4emom IMux XapaKxmepucmuk, 8 YacmHOCmu, npu
peulenuu 3a0ay Ha KOHYeHmMpayuu, y4umsléams NJIOMHOCMb euecmsd;

e pewiamv U KOHCMPYUPOBAMb 3a0auU HA OCHOBE PACCMOMPEHUS PeanlbHblX CUMYayul, 68 KOmopvlx He mpedyemcs
MOYHbLU GLIYUCTIUMENILHBIL Pe3YTbIman,

e pewiamv 3a0ayu Ha O8UNICEHUE NO peKe, PACCMAampUeas pasHvle CUcmembl omcuemad.
Harnsgnasn
reoMeTpusi
I'eomeTpuueckue
burypsi

e U3zenekamv, unmepnpemupoeams u npeoopaz0eviéams UHGOPMAYUI0 0 2eOMempuiecKux Gueypax, npeodcmaegienHyro Ha

yepmeogrcax,

e U300padxcamsv uzyyaemvie ueypsbl OmM pyKu U ¢ HOMOUBIO KOMNbIOMEPHBIX UHCIPYMEHMO8.
HN3mepenus u BIYUCICHUSA

e BBINOJIHAMb U3MepeHUe ONIUH, PACCMOSHUL, GeIUYUH Y208, C NOMOWbIO UHCIMPYMEHMO8 OJisl U3MepeHUll OUH U Yelo8;

°  BBLIUUCAAMDb NAOWAOU NPAMOY2OTbHUKOS, KBAOPAMO8, 00beMbl NPAMOY20bHbIX NAPALIeNenUNnedos, Kyooa.
B noBce1HeBHOM KU3HU U NIPHU U3YYCHHH APYTUX MPEAMETOB:

e BBLIUUCAAMb PACCMOSHUA HA MEeCMHOCMU 8 CMAHOAPMHBIX CUMYAYUAX, NAOWAOU YUACMKO8 NPAMOY2O0TbHOU Gopmbl,

00veMbl KOMHaAm;
. 8LINOIHAMb NPOCMeUuUue NOCMPOEeHUsl HA MECIMHOCMU, He0OX00UMbLE 8 PeaNbHOU JHCUZHU,

*  OYeHUusamv pamepsl peanrbHblX 00BLEKMO8 OKPYHCAIOULe20 MUPA.
HcTropust MaTeMaTuKHU

. Xapaxmepuzosambs 6K1A0 8b10AIOUUXCA MAMEMATNUKOE 8 PA3GUMUE MAMEMAMUKY U UHbIX HAYYHBIX 001acmell.



BeinyckHuk Hay4yuTcs B 7-9 Kiaccax (i HCIO/Ib30BaHUSA B IIOBCEHEBHOM »KM3HHU U 00ecIieYeHHsI BO3MOKHOCTH
YCIICILIHOI'0 MPOXOJIKEHUSA 00pa3oBaHus HA 02a30BOM YPOBHeE)
DJIEMEHThI TEOPUH MHOKECTB U MATEMATHYECKOMN JTIOTMKH
o OnepupoBaTh Ha 6a30BOM YPOBHE® MOHATUAMU: MHOKECTBO, DJIEMEHT MHOKECTBA, TIOJMHOKECTBO, IPUHAIEKHOCTD;
e 33/1aBaTh MHOXECTBA MEPEUNCICHUEM UX 3JIEMEHTOB;
e HaxOJUTh NepecevyeHue, 00beTMHEHHE, TOAMHOXKECTBO B POCTEHIIINX CUTYALIUAX;
e OIEpUPOBATH Ha 0A30BOM YPOBHE MOHATHUSIMMU: ONPEEICHNUE, aKCHOMA, TEOPEMA, 10KA3aTENbCTBO;
e TPUBOJUTH NPUMEPHI U KOHTPIIPUMEDPHI ISl TOATBEPKICHUS CBOMX BBICKa3bIBAHUM.
B noBcegHeBHOM KU3HU M NIPU U3YYEHHUHU APYTHX MPeIMETOB:

3 3}ICCL H JaJICC — PACIIO3HABATL KOHKPCTHBIC IIPUMCPBI O6IIII/IX MMOHSTUM MO XAPAKTCPHBIM IIPHU3HAKAM, BBIIIOJHATDH HGﬁCTBHH B
COOTBCTCTBHHU C OIIPCACIICHUCM U HpOCT@ﬁHIPIMPI CBOMCTBaMM HOHHTHﬁ, KOHKPCTU3HUPOBATH ITPUMCpPAMU 06IIII/IC ITOHATHS.

e  HCIIOJB30BaTh I'papuyeckoe MpeACTaBICHUE MHOKECTB ISl OTTMCAHUS PealTbHBIX MPOIIECCOB U SIBJICHUM, NPU PEIICHUN
3a/1a4 IPYyrux y4eOHBIX IPEAMETOB.
Yucaa

e OrnepupoBaTh Ha 0a30BOM ypOBHE MOHATHUSIMHU: HATypaJIbHOE YHCJIIO0, IIEJI0e YUCII0, OOBIKHOBEHHAs IPOOb, IeCITUIHASL
IpoOb, cMeNIaHHas APo0b, pallioOHAIBLHOE YHCIIO0, apU()METHICCKUNA KBAaIPATHBIN KOPEHB;

e  HCIIOJIb30BaTh CBOVMCTBA YMCEJ U MPABUJIA JECUCTBHUM MPU BBINIOJHEHUN BHIYUCIICHUN;

e HCHOJIH30BaTh MPU3HAKU JICIUMOCTH Ha 2, 5, 3, 9, 10 mipu BBINOJHEHUHU BBIUYMCICHUHN 1 PEIICHUN HECIOKHBIX 3a/1a4;

e  BBINOJIHATH OKPYTJICHHUE PAIMOHAJIBHBIX YUCET B COOTBETCTBUU C IIPABUIIAMU;

e OIICHMBATh 3HAYCHUE KBAJAPATHOTO KOPHS U3 MOJOKUTEIBHOTO 1EJIOT0 YKCIIa;

e pacrno3HaBaTh pallMOHAIbHBIC U UPPAIIMOHAJILHBIC YHCIIA;

e CpaBHHUBATh YHCIIA.
B noBce1HeBHOI KM3HU M IPHU U3YUYEHHH APYTUX MPEAMETOB:

e OIICHUBATH PE3YJbTAThl BEIYMCICHUN MIPU PEIICHUH TPAKTUYECKUX 3a70aY;



e  BBIIIOJHATh CPABHEHUE YHCEN B PEATIBHBIX CUTYaLUAX;

e COCTaBJISITh YMCIIOBBIC BHIPAXKEHUS MPU PEUICHUU MPAKTUYECKUX 3a/1a4 U 3a7a4 U3 JPYTUX y4eOHBIX MPEIMETOB.
ToxkaecTBeHHbIE IPEe00PaA30BaAHMS

e BhINOIHATH HECIOXKHBIE TPEOOPA30BaHUS JIJIsl BHIYUCIICHUS 3HAUCHUN YUCIOBBIX BBIPKEHUM, COJIEPIKAIIUX CTEIICHHU C
HATypaJIbHBIM ITOKA3aTEJIEM, CTENICHU C LEJIBIM OTPULIATEIbHBIM ITOKA3aTEIIEM;

e  BBHINIOJIHATH HECIIOXKHBIE MPEOOPa30BAHUS LIEIBIX BRIPAXKEHUM: pACKPHIBATh CKOOKH, TPUBOIUTH MOJOOHbBIE CaracMsle;

e  HCIOJB30BaTh (hOPMYJIBI COKPAIIEHHOTO YMHOXKEHHUSI (KBaIpaT CyMMBI, KBaApaT pa3HOCTH, pa3HOCTh KBAJIPATOB) IS
YIPOLICHUS BEIYUCIEHUN 3HAYCHU W BBIPAXKCHUM;

e  BBINIOJIHATH HECIIOXKHBIC MPEe0Opa3oBaHus JPOOHO-TUHEWHBIX BEIPAKEHUN U BBIPAXKEHUM C KBAaJIPATHBIMU KOPHSMH.
B noBceqHeBHOM KM3HU M NIPU M3YUYEHUM APYTUX NMPEeIMETOB:

e TMOHMMAaTh CMBICJ 3aIIMCH YUCJIA B CTAHJAPTHOM BUJIC;

e ONEPHUPOBATH HA OA30BOM YPOBHE MOHATUEM «CTAHAAPTHAS 3aIUCh YHCIIAN.
YpaBHeHUsS ¥ HEPABEHCTBA

e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHITHUSIMH: PABEHCTBO, YUCIIOBOE PABEHCTBO, YPABHEHUE, KOPCHb YPABHEHUS,
pellIeHUE YpaBHEHHUS, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIICHNE HEPABEHCTRA;

e TMPOBEPSTH CIPABEIIUBOCTh YUCIOBBIX PABEHCTB Y HEPABEHCTB;

e peElIaTh JIMHEWHBIC HEPABEHCTBA U HECJIOKHBIE HEPABEHCTBA, CBOMISIIIIUECS K JINHEUHBIM;

e pelmaTh CUCTEMBI HECIIOKHBIX JIMHEWHBIX YPABHEHUM, HEPABEHCTB;

e TPOBEPSITH, ABISETCS JIU JAHHOE YUCIIO PEUICHUEM YpaBHEHUS (HEPAaBEHCTBA);

e pemaTh KBaJIpaTHBIC YPaBHEHUS 110 (OPMYJIe KOPHEH KBaJIpaTHOT'O YPAaBHCHUS;

e u300paxaTh PEIICHUS HEPABEHCTB U UX CUCTEM Ha YHCIIOBOM MPSMOM.
B nmoBceHeBHOM KM3HU M NIPU U3YYEHUH APYTUX MPeIMETOB:

e COCTaBJISITh M peIIaTh JUHEHHBIC YPABHECHHUS IIPH PEIICHUH 33/J1a4, BOSHUKAIOIIUX B APYTHX YUYSOHBIX IPEIMETaX.
DOyHKUUA

e Haxonuth 3HaueHHe QYHKIMH 110 3aJJaHHOMY 3HAUYCHHIO apTyMCHTA;

e HAaXOJWTh 3HAUYCHHE apTyMEHTA 10 3aJJaHHOMY 3HAYEHUIO (PYHKIIUW B HECTIOKHBIX CUTYalIUIX;

e  ONPEAEIATH MOJOKEHUE TOUKH MO €€ KOOPJUHATAM, KOOPIMHATHI TOUYKH MO €€ MOJIOKEHHUIO HA KOOPIMHATHON

IIOCKOCTH;
e 10 rpaduKy HaXOAUTh 00JIACTH OMPEACICHHS, MHOKECTBO 3HAUCHUM, HYJIU (PYHKIIUU, POMEKYTKH 3HAKOIIOCTOSHCTBA,



MIPOMEKYTKH BO3pacTaHus U yObIBaHUS, HaUOOJIbIIIEE U HAUMEHbIIEE 3HAYEHUS (PYHKIIUY;
e CTPOUTH rpauK JIMHEUHON DYHKLINH;
e TPOBEPSTH, ABISAETCSA JHU NaHHBIN T'paduk rpadukom 3aJaHHON PYHKIMH (JJMHEHHOM, KBapaTUYHOM, OOpaTHOM
MPONOPLUOHATIBHOCTH );
e OIpeAensTh NPUOIMKEHHbIE 3HAYEHUSI KOOPJIMHAT TOUKH MepeceyeHus rpaukoB QyHKIIHIM;
e OIEpUpPOBATH Ha 0A30BOM YPOBHE MOHATUSAMHU: MIOCIIEI0BATEILHOCTD, ApU(PMETHUECKAS TPOrPECCHs], T€OMETPUUECKas
nporpeccus;
e pelaTh 33J]a4M Ha MPOTPECCUU, B KOTOPBIX OTBET MOXKET OBITh MOTY4Y€H HEMOCPEICTBEHHBIM MOICUETOM 0€3
npuMeHeHus popmyi.
B noBce1HeBHOIi :KU3HHU M PH U3YYE€HHUH IPYTUX NPeAMETOB:
e HCHOJB30BATh rpauKH peasbHBIX MPOILECCOB U 3aBUCUMOCTEN sl ONIpE/IeJICHUS] UX CBOWCTB (HanOoJIbIINe U
HauMEHBIINE 3HAYCHUS, IPOMEKYTKH BO3pACTaHUsS U yObIBAaHUS, 00JIACTH MOJIOKUTEIbHBIX U OTPULIATEIbHBIX 3HAUCHUN U T.I1.);
e HCHOJB30BATh CBOWCTBA JIMHEHHON (QYHKIMHU U €€ TpaduK MU pelIeHUH 3a]a4 U3 APYTUX Y4EOHBIX IPEIMETOB.
CraTucTika M TeOpUs BePOSITHOCTEM
e lMerh npeacTaBieHNUE O CTATUCTUUECKUX XapAKTEPUCTUKAX, BEPOSITHOCTH CIy4allHOTO COOBITUSI, KOMOMHATOPHBIX
3a/a4ax;
e pemiath NpocTeililine KOMOMHATOPHBIE 3a/1a4ll METOI0M IPSIMOI0 U OPTaHU30BAaHHOTO Mepedopa;
e IIPEACTaBIATH IaHHBIE B BUJIE TaOJIMII, [1Uarpamm, rpauKos;
e YuTaTh HH(OPMALIHIO, IPEJACTABICHHYIO B BUJIC TaOJIHUIIbI, JUATPAMMBI, TpaduKa;
e  ONpEIENSITh OCHOBHbIE CTATUCTUUECKHUE XapaKTEPUCTUKH YUCIOBbIX HAOOPOB;
e OLCHHUBATH BEPOSITHOCTh COOBITUS B IPOCTEHINX CIyUasx;
e HMETh IPEJCTABJICHUE O POJIU 3aKOHA OOJIBIIUX YHCET B MACCOBBIX SBJICHUSX.
B noBce1HeBHOI ;KU3HM M IPU U3YYeHHUH IPYTUX NpPeAMeTOB:
e OICHHUBATh KOJUYECTBO BO3MOKHBIX BAPHAHTOB METOAOM Iepedopa;
e HMETh IPE/CTABJICHUE O PO MPAKTUYECKHU JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITUH;
e CpaBHUBATh OCHOBHBIEC CTATHCTUYECKUE XaPAKTEPUCTUKH, MTOJIyUEHHBIE B IIPOLIECCE PELICHHS MPUKIIaAHON 3a1a4H,
U3YYEHHUS PEasIbHOTO SIBICHUS;



e OIICHUBATH BEPOSITHOCThH PEATLHBIX COOBITHH U SIBIICHUM B HECJIOKHBIX CUTYaIUSX.
TekcToBbIC 321241

e Pemath HeClIOKHBIE CIOKETHBIC 3a7]a4M Pa3HbIX TUIIOB Ha BCe apu(pMeTUUECKUE IeUCTBUS,

e CTPOUTH MOJICJIb YCIOBUSA 3aJja4H (B BUJIE TaOIUIIbI, CXeMbI, PUCYHKA WJIM YPAaBHEHMS ), B KOTOPOU JTaHbI 3HAYCHUS JBYX
13 TPEX B3aUMOCBSI3aHHBIX BEJIMYUH, C LIEJIbIO MIOUCKA PEIICHUS 3a/1a4H;

e  OCYIIECTBIISITH CIIOCOO MOUCKA PEIICHUS 3a7a4H, B KOTOPOM PACCYKJEHUE CTPOUTCS OT YCJIOBUS K TPEOOBAHUIO WU OT
TpeOOBaHUs K YCIOBUIO;

e COCTaBJISTH IUIAH PEUICHUS 3a]1a4U;

e  BBIJICJIATH ATAIBI PEIICHUS 3a/1a4u;

e HHTEPHPETUPOBATH BHIYUCIUTEIBHBIE PE3YJILTATHI B 3aJ]a4€, UCCIEA0BATh MOJYYEHHOE PEIICHUE 3a/1a4H;

e 3HATh PA3IMYHE CKOPOCTEH OOBEKTA B CTOSUCH BOJIC, MPOTUB TEUEHUS U 10 TCUSHUIO PEKU;

e pelaTh 3aJ1aud Ha HAXOXkJAECHUE YaCTH YUCJIa U YHUCJIA TI0 €r0 YacTH;

e pemIaTh 3aJa4d Pa3HBIX THUIOB (Ha PabOTy, HA TOKYIKH, HAa JIBUKEHHUE), CBSI3BIBAIOIINX TPU BEJIMUUHBI, BBIJEIATh ITH
BEJIMYUHBI U OTHO- IICHUS MEXTy HUMU;

e HaxXOJHUTh MPOLEHT OT YUCJA, YUCIIO MO IPOLEHTY OT HETO, HAXOAUTH MPOLIEHTHOE CHUYKEHUE WIIN MPOLEHTHOE

NOBBIILICHUE BETUYUHBI;

e pelIaTh HECIOKHBIE JOTUUECKUE 3a/1a4l METOJIOM PACCYKIACHUMN.
B noBcegHEeBHOM KU3HU M NIPU U3YYEHHUHU APYTUX NPeIMETOB:

e  BBIJBUTATh FMIIOTE3bI O BOBMOKHBIX MPEAECIbHBIX 3HAUCHUAX UCKOMBIX B 337a4€ BEJIUYUH (J1€J1aTh IPUKUIKY).
I'eomeTpuueckue purypsi

e OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSIMHU T€OMETPUUECKUX PUTYD;

e U3BIEKATh MHPOPMAIIHIO O TEOMETPUIECKUX (PUTYpaX, MPEACTABICHHYIO Ha YEPTEKaxX B IBHOM BH/IC;

e TPUMEHSTH IJIs1 PEIICHUS 3a]]a4 TeOMEeTpUUYECKUe (DaKThI, €CITU YCIOBHS UX MPUMEHEHUS 3aaHbl B SBHOU (hopme;

e pemaTh 33724l Ha HAXOXKJICHUE TEOMETPUUECKUX BEJIUYHMH 1O 00pasiiaM Wil aJrOpUTMaM.
B noBceHeBHOM KU3HU U NIPU U3YYEHUHU APYTUX MPeIMETOB:

e HCTOJB30BAaTh CBOWCTBA T€OMETPUUCCKUX (PUTYD JIJISl PEIICHUS TUTIOBBIX 3a/1a4, BOZHUKAIONIUX B CHUTYaIHAX
MOBCEIHEBHOM KU3HHU, 3a7]a4 MPAKTUYECKOTO COAEPKAHUSI.
OTHOmIEHUA

e OrnepupoBaTh Ha 0a30BOM YpOBHE MOHITUSIMU: PABEHCTBO (PUTYp, paBHbIE (PUTYPBI, PABEHCTBO TPEYTOJbHUKOB,



[IapaJuIeIbBHOCTD NPAMBIX, IEPIEHIUKYISIPHOCTh IPSIMBIX, YIJIBI M€KLY IPSIMBIMU, IIEPIICHIUKYJIAP, HAKIOHHAS, TPOCKLINS.
B noBcegHeBHOM KU3HU M IIPU U3YYCHHUHU APYITHX MPEeIMETOB:

e HCIIOJB30BATh OTHOLIEHHMS JJIsS PELICHHS NPOCTEUINNX 3a/1a4, BOSHUKAIOIIUX B PEAIBHON KU3HM.
HN3mepennst M BBIYUCICHUSA

e BBINOTHATH U3MEPEHUE IIMH, PACCTOSHUM, BEJIMYHH YIJIOB, C IOMOUIBI0O HHCTPYMEHTOB JJIsI U3BMEPEHU JIMH U YIJIOB;
e MPUMEHSTH (GOPMYJIbI NEPUMETPA, IJIOWAAN U 00BEMA, MIIOIIAIN TIOBEPXHOCTH OTAEIBHBIX MHOTOI'PAaHHUKOB MpU
BBIYMCIICHUSX, KOT/1a BCE JAHHBIE UMEIOTCS B YCIIOBUH;
e npuMeHsTh Teopemy [ludaropa, 6a3oBble TPUTOHOMETPUUECKHE COOTHOLICHUS JJIsl BEIUUCICHUS JJIMH, PACCTOSHUM,
IJIOLIAJIEH B IPOCTEUILNX CIydasiX.
B noBcegHeBHOM KU3HU M NIPU U3YYEHHUHU APYTUX MPeIMETOB:
e  BBIYHUCIISITH PACCTOSIHUS HA MECTHOCTHU B CTAHJIAPTHBIX CUTYALUAX, IUIOIIAN B MPOCTEUIINX CIIyYasiX, IPUMEHATh
(opMyIIbI B IPOCTEUIIINX CUTYALIMAX B TOBCETHEBHOM KU3HU.
I'eomeTpuyeckue mocTpoeHust
e 300paxaTs TUNIOBBIE MJIOCKKE (PUTYPHI U PUTYPHI B IPOCTPAHCTBE OT PYKU U C TIOMOIIBI0O UHCTPYMEHTOB.
B noBceqHeBHOM »KM3HU M NIPH M3Yy4YEHHUH APYTUX NPEAMETOB:
e  BBINOJHAThH NPOCTEHUIINE TOCTPOEHUS HA MECTHOCTH, HEOOXOUMBIE B PEATIbHON )KU3HHU.
I'eomerpuyeckne npeodpazoBaHus
e Crpouts purypy, CHMMETPUUYHYIO JaHHOU (pUType OTHOCUTEIBHO OCHU U TOUYKH.
B noBcegHeBHOM »KM3HU M NIPH M3YYEHHUH APYTUX NPEAMETOB:
e pacrmo3HaBaTh JBUKEHHE OOBEKTOB B OKPYKAIOIIEM MHPE;
e pacmo3HaBaTb CHMMETPHUUYHBIE (PUTYpHI B OKPY>KAIOLIEM MHpE.
BexTopbl H KOOPAMHATHI HA IVIOCKOCTH
e OmnepupoBaTh Ha 6a30BOM YPOBHE NOHATHUSMHU BEKTOP, CyMMa BEKTOPOB, MPOU3BEJCHIE BEKTOPA HA YHCII0, KOOPIUHATHI
HAa IIJIOCKOCTH;
e  ONpEeneNATh NPUOIMKEHHO KOOPIUHATHI TOUKH I10 €€ N300paKeHUIO Ha KOOPAUHATHOM MIOCKOCTH.
B noBceHeBHOM KU3HU M IIPU U3YYEHHUHU APYITHX NPeIMETOB:
e  HCIIOJIB30BATh BEKTOPHI JJIsSI PEIICHMS IPOCTEUIINX 3a4a4 HA ONPEAEICHNE CKOPOCTH OTHOCUTENIBHOTO JBHKEHMUS.
HcTopust MaTeMaTHKH
e OnuceIBaTh OTAENBHBIC BBIIAIOMIMECS PE3YIIBTATHI, IOJYYEHHBIE B XO/I€ PA3BUTHS MAaTEMAaTUKH KaK HAYKH;



e 3HATH PUMEPHI MATEMATUUYECKUX OTKPBITUN U UX aBTOPOB, B CBA3U C OTEYECTBEHHOU U BCEMUPHON UCTOPUEH;
e IIOHMMAaTh POJIb MATEMATUKU B pa3Butuu Poccuu.
MeToabl MaTEMAaTHUKH
e BpiOupaTh noaxoasiuid U3y4EeHHBIN METO U1l pEUICHUS! U3YUYEHHBIX TUIIOB MaTEMaTHYECKUX 3a/1a4;
o [IpuBOoaUTH mMpUMEPHI MATEMATUUYECKUX 3AKOHOMEPHOCTEN B OKPYKAIOLEHU NEHCTBUTEIBHOCTU U IIPOU3BEACHUAX
HCKYCCTBa.

BbInyCKHMK MOJYYUT BO3MOKHOCTh HAYYUThCS B 7-9 Ki1accax 1/ odecrieyeHusi BO3MOKHOCTH YCTIEIIIHOT 0
NPOAOJIZKeHHsI 00pa30BaHMs HA 0230BOM M YIJIy0JIEHHOM YPOBHSIX

DJIeMEHThI TEOPUH MHOKECTB U MATEMATHYECKOI JIOTUKH

e  Onepuposamv? nowsmusmu: onpedenenue, meopema, aKCUOMA, MHONCECME0, XAPAKMEPUCIUKU MHONCECMEA,
IIeMEHM MHOMCECmaEad, nycmoe, KOHeyHoe U OeCKOHeYHoe MHOICeCMB0, NOOMHONCECM B0, NPUHAONIEHCHOCMb, BKIIOYEHUE,
PABEHCMBO MHOMCECME,

*  U300padNCaAmMb MHONCECMEA U OMHOUEHUE MHOIHCECE C NHOMOUWbIO KpY2os Jinepa;

e onpeoeniamv NPUHAOIEHCHOCb INEMEHMA MHONCECMBY, 00bEeOUHEHUIO U NepeceyeHUl0 MHONCECE;

*  3a0a8amb MHOMCECMBO C NOMOUbIO NePEUUCTIEeHUS INEMEHMO8, CI08ECHO20 ONUCAHUSL,

* onepuposamsv NOHAMUAMU. 8bICKA3bIBAHUE, UCTMUHHOCTb U JIOHCHOCHb 8bICKA3bIBAHUS, OMPUYAHUE BbICKA3bIBAHUI,
onepayuu Hao 8bICKA- 3bl8AHUAMU. U, UTU, He, YCI08HblE BbICKA3bIBAHUS (UMNIUKAYULL),

e Ccmpoums 8bICKA3bIBAHUS, OMPUYAHUSL BbICKA3bIBAHULL.
B noBceqHeBHOM KM3HU M TP U3Yy4YeHHUHU APYTUX NPeIMETOB:

e CcmMpoums Yenoyku yMo3axKatoueHUull Ha 0CHO8e UCNOIb308AHUS NPABUIL IOCUKU,

*  UCNONB308ANMb MHONCECMBA, ONEPAYUU C MHONCECMBAMU, UX epadhuyeckoe npedcmasienue 0 ONUCAHUS PealbHbIX

npoyeccos u s18eHul.

a L] Onepupoeamb NOHANMUAMU. MHOJHCECNME0 HAMYPAIbHbIX YUCEIl, MHONCECMBO YEJIblX YUcesl, MHONICECNBO
PAYUOHAIIBHBIX HUcCel, uppayuo-



HAbHOE YUCTO, K8AOPAMHBIU KOPEHb, MHOMCECMBO OCliCMBUMENbHBIX YUCE]l, 2e0MEMPUIECKAsl UHMepnpemayusi HamypaibHblXx,
YevlX, payuoHaIbHbIX, 0eUCEUMENbHbIX YUCEe,
*  NOHUMAmMb U OOBACHAMb CMBIC NOUYUOHHOU 3ANUCU HAMYPATLHO20 YUCTA,
*  GbINOJIHAMb BbIYUCICHUS, 8 MOM YUCTe C UCNONb308AHUEM NPUEMO8 PAYUOHATILHBIX GbIYUCTIEHULL
*  BbINOIHAMb OKpY2IeHUe PAYUOHATILHBIX YUCE C 3A0AHHOU MOYHOCMbIO,
*  CPABHUBAMb PAYUOHANbHBIE U UPPAYUOHATbHBIE YUCA,
°  NpPeoCcmasiamsb payuoOHaIbHOE YUCIO 8 BUOE 0eCAMUUHOU OpodU
*  YNOpA004UBAMb YUCIA, 3ANUCAHHbLE 8 8UOE OOLIKHOBEHHOU U 0eCAMUYHOU Opoou;
e naxooums HO/[ u HOK uucen u ucnonv3oeamo ux npu peuieHuu 3a0ay.
B noBceqHeBHON KM3HU M IPH U3yYE€HHUHU APYTHX NMPeIMETOB:
*  NPUMEHAMb NPABULA NPUOTUINCEHHBIX GbIYUCTEHUL NPU PeuleHUU NPAKMUYECKUX 3A0ay U peuleHulU 3a0ad Opyeux
VUeOHbIX NPeoMemos,
*  BbINOJIHAMb CPAGHEHUE PEe3YNbMAmMOo8 bIYUCIEHUN NPU PeUeHUU NPAKMUYECKUX 3a0ad, 8 moM Yucjie npubIuUICeHHbIX
BbIYUCTCHULL,
*  COCMasIAMb U OYEeHUBAMb YUCIOBbLE BLIPAICEHUS NPU PeUleHUU NPAKMUYeCKUx 3a0ay U 3a0ay u3 opyaux y4eoHvix
npeomemos,
*  3aNUCHIBAMb U OKPY2JIAIMb YUCTOBbLE 3HAYEHUS PEAbHbIX 8eIUUUH C UCHONb308AHUEM PAZHLIX CUCTNEM UBMEPEHUS.
ToxaecTBeHHBIE IPe00pa3oBaHNS

4 351ech u maree — 3HaTH ONpeieJICHUE MOHSITHS, YMETh MOSICHATh €r0 CMBICJ, YMETh UCII0JIb30BaTh MOHSITUE U €r0 CBOMCTBA
MIpU IPOBEACHUU PACCYKICHUH, J0KA3aTeNIbCTB, PEIICHUU 3a/1a4.

e Onepuposamv NOHAMUAMU CIMENEHU C HAMYPATbHLIM NOKA3amesiemM, CImeneHu ¢ YyeablmM OmpuyamenbHblM noKasamenem,

o BBINOJHANMb NPeodPA30BAHUSL YEbIX SbIPANCCHUIL: OClCMEUsl ¢ OOHOUICHAMU (CILOMCEHUe, 8blYUMAnUe, YMHONCEHUE),
Oelicmsusi ¢ MHO2OUIeHAMU (CLoJICeHUe, 8bIYUMAanue, YMHOMCEHUE),

*  GBINOJHAMb PA3NONCEHUE MHOSOYIEHO8 HA MHONCUMENU OOHUM U3 CHOCODO08. 8blHeceHUue 3a CKOOKY, epynnuposKd,
UCNONIBL308aHUE POPMYI COKPAUIEHHO20 YMHONCEHUSL,

e gbl0ENAMb KBAOPAM CYMMbL U PAZHOCU OOHOUJIEHO8,



*  PAcCKIaobl8amv HA MHONCUMENU K8AOPAMHbLU MpexuieH,

°  BLINOJHAMbL NPeoOPA308AHU BLIPANCEHUL, COOEPAHCAUWUX CMENeHU C YeNblMU OMPUYAMETbHbIMU NOKA3AMeNaMU,
nepexooums om 3anucu 8 guoe CmeneHu ¢ YeavlM OmpuyameIbHbiM noKazamenem K 3anucu 8 guoe opoou;

e BBINOJHAMb NPE0OPA30BAHUL OPOOHO-PAYUOHANBHBIX BLIPANCEHUL. COKpaujeHue opoobeli, npusedeHue aieeopauyeckKux
Opobell k 06ujemy 3HameHamento, CloHCeHue, YMHON CeHUe, OelleHue aleebpaudeckux opoobeli, 8038edeHue areeopauyeckoi opoou
8 HAMYPATLHYIO U YETYI0 OMPUYAMENbHYTIO0 CINeNneHb,

e BLINOJHAMb NPEOOPAZOBAHUSL BLIPAINCEHUL, COOEPHCAUUX KBAOPAMHbBLE KOPHU,

e 8blOCIAMb KBAOPAM CYMMbL UIU PAZHOCTIU 08VUIICHA 8 BbIPANCEHUSX, COOEPIHCAUUX KBAOPAMHbLE KOPHU,

*  BLINOJHAMb NPE0OPAZOBAHUSL BLIPANCEHUL, COOEPAHCAUUX MOOYTb.

B noBceqHeBHO KM3HU M TP U3YyYeHUH APYTUX MPEAMETOB:

*  GLINOJHAMb NPEeoOPA306AHUsL U OCUCMBUSL C YUCIAMU, 3ANUCAHHBIMU 8 CIAHOAPMHOM 8Ude;

*  BLINOJHAMb NPEOOPA30BAHUSL ANCeOPAUUECKUX BbIPANCEHUL NPU PeUleHUU 3A0ay OpPY2uX Y4eOHbIX NPeoMemos.
YpaBHeHUsS ¥ HEPABEHCTBA

e Onepuposamuv NOHAMUAMU: YPAGHEHUE, HEPABEHCNBO, KOPEeHb YPAGHEHUS, peuleHie HepaBeHCMBa, PAGHOCUIbHbIE
YypasHenusl, 001acmv onpeoeienus ypasHeHus: (HepaseHCmad, CUcmembvl YPAGHEHUL UL HePABEHCMNE),

e pewams TUHElHblE YPAGHEHUS U YPABHEHUS, CBOOUMbLE K TUHEUHbIM C NOMOWDBIO MOACOECBEHHBIX NPeodPA308aHULL

e pewams KaOpaAmHuvle YPAGHEHUS U YPABHEHUsL, CBOOUMbIE K KBAOPAMHBIM C NOMOUbIO MONCOECMBEHHBIX

npeobpazosanuii;

e pewams OpoOHO-TUHEHbIE YPAGHEHUS,

e pewamov npocmeuuiue UppayUOHAaIbHble ypaeHeHuﬁfe(w@a \/ f(x) D@,(x) O ;

e pewams ypasnenus x' [ a ;
suoa
e peuamov ypasHeHust CNOCOOOM PA3NONCEHUSL HA MHOICUMENU U 3AMEHbl NePEMEHHOU;
*  UCNOIB308AMb MEMOO UHMEPBANO8 OJIs pelleHUs Yeavlx U OPOOHO-PAYUOHATILHBIX HEPABEHCME,
e pewamo JUHelHble YPAGHEHUs U HepaBeHCMEa C Napamempamu,
*  peuamo HeCllOJCHblE KBAOPAMHblE YPABHEHUS C NAPAMEMPOM,
*  peuams HeClOJCHble CUCTEMbL TUHEUHBIX YPABHEHULL C NAPAMEMPAMU;




*  peuiamv HeCl0JCHbIE YPABHEHUS 8 YeblX YUCTAX.
B noBceqHeBHO KM3HU M IPHU U3YYeHUH JAPYTUX MPEAMETOB:

° COCMAsIAMb U peuiams JUHeliHble U K8AOpammubvle YypasHeHUs, YPasHeHus, K HUM C800UUecs, CUCeMbl TUHEHbIX
VPaeHeHUll, Hepagencme npu peuleHuu 3a0ay Opyaux y4eonvlx npeomemos;

e BLINOJHAMb OYEHK) NPA8OON0000OUs Pe3yIbMamos, NOLYYAeMblX NPU peueHUU TUHEHbIX U KBAOPAMHbBIX YPAGHEHUL U
cucmem JUHEUHbIX YPAGHEHUN U HePABEHCME NPU peuleHUU 3a0ay Opy2ux y4eOHblx npeomMemos;

e guIOUpaAmMb cOOmMEemcmayoujue YpagHeHus, HepaseHCmea Uil Ux cucmemvl 0Jisk COCMABIeHUs MAMeMamuyecKoll
MoOenu 3a0aHHOU PeanbHOU CUmMyayuu Uil NPUKIaoHol 3a0adu,

*  yMemb UHMEPNPEeMmupo8ams NOJYYEeHHbIl NPU peuleHUU YPaeHeHUsl, HePABEeHCMEA UL CUCEMbL Pe3)ibman 8
KOHMeKCme 3a0aHHOU peailbHOU CUmyayuy Uiy nPUKIAoHol 3a0ayu.
DOyHKUUH

e Onepuposamev noHAMUAMU. PYHKYUOHATIbHAS 3A8UCUMOCTMb, QYHKYUS, epaduk yuKyuu, cnocobwl 3a0anus GyHKyuu,
apeymenm u 3HayeHue QYyHKyuu, 001acmb ONpeodeeHuUss U MHONICeCm80 3HAYeHUl (QYHKYuY, Hyau @QYHKYuU, npoMenCymru
3HAKONOCMOSHCIEA, MOHOMOHHOCMb (DYHKYUU, YeMHOCb/HeYemHOCMb (QYHKYUU,

e cmpoums epaghuku TUHEUHOL, K8AOPAMUYHOU@YHKYUL, 00pamuoil NPOnOPYUOHATbHOCTU, y k ,
@yHKyuu suoa: al x1 b

yD\/}’y{?)xl;ly] X 5



* Ha npumepe K6AOPAMUYHOU PYHKYUU, UCNOIb308aAMb Npeobpazosanus epaguxa yukyuu y=f(x) 011 nocmpoenus
epaghukos gyHxyuti
yil af’ kxIT bl [ c
° CcOCMasiIAMy YpasHeHUs NPIMOLL N0 3a0AHHBIM YCI0BUIM: NPOX0OsUell yepe3 08¢ MOUKU € 3A0AHHbIMU
KOOPOUHamamu, npoxooswell uepez OaHHyio MmoyKy U napauieibHol OaHHOU NPAMOU,
e uccredosamov QyHKYUIo no ee epaguxy;
°  HAXOOUMb MHONCECBO 3HAUEHUL, HYIU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMU KEAOPAMUYUHOU (DYHKYUU,
°  0Onepuposamv NOHAMUAMU. NOCIE008AMENLHOCHb, APUPDMEMULECKAsl NPOSPECCUs, 2e0MEMPUYECKAsl NPOSPeCCUsl;
o pewams 3a0ayu Ha APUPGMEMULEecKyIo U 2eOMEeMpPULecKyo NPoepeccuro.
B noBceHeBHOM KM3HU M TP W3yYeHHUH APYTUX MPEeIMETOB:
°  UWLIOCMPUPOBAMb C NOMOWBIO 2PAPUKA PEeATbHYI0 3A8UCUMOCTIb UIU NPOYECC NO UX XAPAKMEPUCTIUKAM,
*  UCNOJB308AMb CEOUCMEA U 2PAPUK K8AOPAMUUHOU (DYHKYUU NPU peuleHUl 3a0ad U3 OpYeUux yueOHbiX npeomemos.
TexkcToBbBIC 321241
e Pewams npocmule u cnodxchvie 3a0a4u pa3Hblx MUno8, a makice 3a0aiu NO8bIUEeHHOU MpPYOHOCIU,
*  UCNOIBL308AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOETU MEKCMO8 CIONCHLIX 3A0ay 011 NOCMPOeHUss NOUCKOBOL CXeMbl U
peulerus 3a0au,

°  pPA3Iuuameb MOOeIb MEeKCma U MOOelb peuleHus: 3a0adu, KOHCMPYUpPO8ams K 00HOU MOOeIU peuleHusi HeCI0HCHOU
3a0ayu pazuvlie Mooeau MmeKcma 3a0adu;

°  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuleHus 3a0ay (om mpebo8anUsl K YCI08UI0 U OM YCI08US K MPeDbO8aAHUI0),

*  MOOenUpo8ams paccyiHcoeHus npu NOUCKe peuleHus 3a0ay ¢ NOMowblo 2pagp-cxemvl;

o gblOeNIAMb IMANbBl PeulerUsl 3a0ail U COOEPHCaHUe Kaxr o020 Imana;

°  yMemb 8b10UPAML ONMUMATLHBIL MEMOO peuleHuUs: 3a0ayu U 0CO3HABAMb 8bl1O0P Memood, paccCMampueams pa3iuyHbsle
Memoobl, HAX0- OUMb PA3HblE PeUeHUsl 3a0aYU, eCid 03MONCHO,

*  aHaANU3UPOBAMb 3aMPYOHEHUs. NPU PeUleHUU 3a0ay,

*  GLINOIHAMY PA3IUYHbIE NPEoOPA308AHUsL NPEOTIONCEHHOU 3a0ayu, KOHCMPYUPOBANb HOBblE 3a0aydl U3 OAHHOU, 8 MOM

yucne oopammuvie;
*  UHMEPNPemupo8amd GbIYUCIUMENbHBIE PE3YIbMAmbl 8 3a0aye, UCC1e0068amsb NOJIYYEHHOe peuleHue 3a0adu;
*  QHANUZUPOBAMb  BCEBOZMOJICHLIE ~CUMYAYUU 63AUMHO20 PACHONONCEHUS 08YX O00BeKMo8 U USMEHeHUue Ux



Xapakmepucmux npu COBMECMHOM OB8UNMCEHUU (CKOpPOCMb, 6peMsl, pPACCMOoAHUEe) NpUu peuweHuu 3a0ay Ha O08udiceHue 08)X
00beKmMo8 KaK 8 0OHOM, MAK U 8 NPOMUBONOJIOHCHBIX HANPABTIe- HUSAX,

*  UCCNe008amb 8CEBOIMONCHBIE CUMYAYUYU NPU PeUleHUU 3a0ay Ha O8UCEHUE NO peKe, PACCMAMPUBAMb PA3Hble CUCTEMbl

omcuema,

e pewiamv pazsHoobpasHvle 3a0a4U «HA YACMUY,

e peuwiamv U 000CHOBbBIBAMb C80€ peuieHue 3a0ay (8blOeAMb MAMEMAMUYECKYI0 OCHOBY) HA HAXOHCOeHUe YACMU YUCIA
U YUCIa No e20 4ac- mu Ha OCHO8e KOHKPEMHO20 CMbICIA OpoOU;

*  0CO3HABAMDb U OOBACHAMb UOSHMUYHOCb 3A0aY PA3HLIX MUNO0EG, CEA3bI8AIOUUX MPU 8ETUYUHBL (HA pabomy, HA
NOKYNKU, HA 08UNCEHUE), 8bLOCNAMb IMU 8ETUYUHBL U OMHOULEHUS MENHCOY HUMU, NPUMEHSAMb UX NPU peuleHuu 3a0ad,
KOHCMPYUposams co6CmeeHHbvle 3a0ai YKA3aHHbIX MUNO08,

e grademb OCHOBHbIMU MEMOOAMU PeUuleHUsl 3a0ay Ha cMeCU, CNIAGbl, KOHYESHMPAYUuU,

e peuwiamsv 3a0ayu HA NPOYEHMbl, 8 MOM YUCIIE, CLONCHbLE NPOYEHMbl C 0O0CHOBAHUEM, UCNOIb3YS PA3HbIE CNOCOObI;

e pewiams 02udecKue 3a0ayu pasHbIMU CNOCOOAMU, 8 MOM YUCTe, C 08YMS OIOKAMU U ¢ mpemsi OIOKAMU OAHHBIX C

nOMOWbI0 Mad.auy,
e peuwams 3a0a4u N0 KOMOUHAMOPUKe U MeopUl 8ePOSMHOCHEN HA OCHOBE UCNOIb308AHUSL UYUEHHBIX MEeMO0008 U

000CHOBbIBAMb peueHUe,
o pewams HeCl0HCHble 3a0adu NO MAMeMamuyeckol Cmamucmuxe,
e 0811a0eMb OCHOBHLIMU MEMOOAMU PEULEHUSL CIOHCEMHBbIX 3a0ay. apupmemuyeckuil, aieeopauieckutl, nepebop
8APUAHMO8, 2eoMempuye- CKUl, epagpuueckutl, NPUMEHAMb UX 8 HOBbIX NO CPABHEHUIO C U3YUEHHbIMU CUMYAYUSIX.

B noBceqHeBHOM KM3HU U IPU U3YyYEHUH JAPYTUX NPEIMETOB:
e guldeNAMb NpU peuleHuu 3a0a4 XapaKmepucmuku paccmampusdaemol 8 3adave cumyayuu, OmiuyHvle Om pedaibHblX

(me, om KOmMopwix abcmMpazuposaiucy), KOHCMpPYUPOB8AmMsd HO8ble CUMYAYUU C Y4emoM IMUX XapaKxmepucmux, 8 YaCmHoOCmu, npu

peuieHuu 3a0ay Ha KOHYeHmpayuu, y4umsleéams nI0MHOCMb Geuecmed,
e pewiamv U KOHCMPYUPOBAMb 3A0aYU HA OCHOBE PACCMOMPEHUs. PEdlbHbIX CUMYAyull, 8 KOMOpbIX He mpedyemcs

MOYHDBLU BbIYUCTIUMEIbHBLL pesyromani,
® peuiambv 3a0a4u Ha O8UdCEHUEe NO pekKe, pacemampueds padsHbvle cucnmemsl omcuemada.

CraTucTuka M Teopusi BeposiTHOCTEM
e Onepuposams noHAMUAMU: CIOIOYAmMbIE U KPY208ble OUASPAMMbL, MaOIUYbl OAHHBIX, CpeOHee apughmemuiecKoe,

Meduana, Haubobuee U HauMeHbUulee 3HAYeHUS 6bl60pK1/l, pasmax 6bl60pKu, Oucnepcuﬂ u CI’)’lClHOClpI’I’lHO@ OMKJIOHEHUE,



CYYAUHASA UBMEHYUBOCTb,

*  U3BIEKAMb UHDOPMAYUIO, NPEOCMABIIeHHYI0 8 MAOIUYAx, Ha OUAPamMmax, epaguxax;

e cocmasiams mabauysl, CMPOUMs OUASPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX,

e Onepuposamv NOHAMUAMU. PAKMOPUAT YUCA, NEPECAHOBKU U coYemaHnus, mpeyeoivHuk Ilackans,

°  NPUMEHAMb NPABUTIO NPOU3BEOCHUSL NPU PeUeHUU KOMOUHAMOPHBIX 3a0ay,

e 0nepupo8amb NOHAMUAMU. CAYHUAUHBII ONbIM, CAYUAUHBIN 8bIOOD, UCNbIMAHUE, dIeMEeHMAPHOe CLYYAliHOe cobbimue
(ucx00), Knaccuueckoe onpedeieHue 8epoSMHOCIU CAYHAUHO20 COObIMUS, ONepayuu Hao CAYYAUHbIMU COOLIMUAMU,

o npedcmasiamos UHGOPMAYUIO ¢ NOMOUWbBIO Kpy208 Diliepa;

o pewams 3a0ayu Ha BbIYUCTEHUE BEPOIMHOCMU C HOOCYEMOM KOIUYeCm8d apUAHmos ¢ NOMOWbI0 KOMOUHAMOPUKLU.
B noBceqHeBHO¥ KM3HU M TP U3YyYeHUH APYTUX MPEIMETOB:

°  U3BLEKAMb, UHMEPNPEMUPOBAMb U NPE0OPA308bI8ANbL UHGOPMAYUIO, NPEOCMABNIEHHYTIO0 8 MAOIUYAX, HA OUACPAMMAX,
epagukax, ompa- Hcaruyio c8OUCMEA U XapaKmepucmuKku peaibHblX NPOYeccos U s8ieHull,

e onpeodenamv CMamucmuyecKue XapaKkmepucmuKi 6b100poK no mabauyam, Ouazpammam, epaguKam, 6bINOJIHIMb
CpasHeHue 8 3a8UCUMO- CIU OM Yelu peulenus 3a0adu;

°  OYeHUBAMb 8EPOMHOCHIbL PEAIbHBIX COOLIMULL U ABTEHULL.
I'eomeTpuuyeckue purypsl

o Onepuposamv NOHAMUAMU 2eOMEMPULECKUX ueyp;

°  U3GLEKAMb, UHMEPNPEMUPOBAMb U NPEOOPA308bI8ANL UHGOPMAYUIO O 2eOMEMPULECKUX PUSYPax, NPeOCMAasIeHHYI0 HA

yepmedgncax;

°  NPUMEHAMb 2eoMempuiecKkue Gaxmol OJis peuleHus 3a0ad, 8 MmoMm Yucie, NPeonoadeaiouWux HeCKOIbKo Wacos8 peueHusl,

e opmyruposamsv 6 NPOCMeENUUX CIYHAAX CEOUCMEA U NPUSHAKU (Duyp;

e 00KA3bIBAMb 2COMEMPUHECKUE YINBEPIHCOCHUSL,

e gIA0EMb CMAHOAPMHOU KIACCUPUKayueli NIOCKUX gueyp (mpey2oibHuUKo8 U Yemvipexy2oibHUKOS).
B noBceqHeBHOM KM3HU M IPHU U3YyYE€HHUHU APYTUX NPeIMETOB:

*  UCNOIBL308AMb CEOUCMBA 2e0OMEMPUYECKUX (hucyp OISl peuletust 3a0ay NPAKmu4eckKo20 Xapakmepa u 3a0ay u3 CMeHCHbIX

OUCYUNTIUH.

OTHOLICHUA

e Onepuposamuv NOHAMUAMU: PABEHCMBO u2yp, pasnvie Pueypsl, pABeHCME0 MpPey20IbHUKO8, NAPALLETbHOCHb
NPAMBIX, NEPNEHOUKVIAD- HOCIb NPAMbIX, Y2bl MEHCOY NPAMbBIMU, NEPNEHOUKYIAD, HAKIOHHAS, NPOeKYus, hooodue guayp,



nooobHvle hucypul, N0O0OHBLE MPEY2OILHUKU,
o npumeHnamv meopemy Daneca u meopemy o npONOPYUOHAILHBIX OMPE3KAX NPU PeleHUuU 3a0ay,
°  Xapakmepuzo8amuv 63aUMHOE PACNONONCEHUE NPAMOU U OKPYIHCHOCMU, 08YX OKPYIHCHOCHEU.

B noBceqHeBHO KM3HU M IPHU M3YyYeHHUH JAPYTUX MPEAMETOB:

*  UCNONBL308AMb OMHOWEHUS O] PeueHUs 3a0a4, B03HUKAIOUUX 8 PEeATlbHOU HCUZHUL.
N3mepenusi 1 BLIYUCIEHUS

e Onepuposamv npeocmagienuamu o OauHe, Niowaou, oboveme Kax eeruvunamu. llpumensmo meopemy Ilughazopa,
Gopmynvl niowaou, oovema npu peueHur MHO2OUa208blX 3a0ay, 8 KOMOPLIX He 8ce OaHHble NPeOCMAasieHbl IBHO, d MPeOyIom
BbIYUCTICHUL, ONepuposams 6ojiee WUPOKUM KOIUYeCmEoM (Qopmyn ONUHbL, HIOWAOU, 00beMd, BbIYUCTSAMb XAPAKMEPUCUKU
KoMOuHayutl  Queyp (OKpyjicHOCmeU U MHO20Y20JIbHUKOB) BbIMUCIAMb PACCMOAHUAL  MeducOy  ueypamu, NpuUMeHsIms
mpueoHomempudeckue Gopmyavl 0N  BbIYUCICHUU 6 0o0jlee CLONCHBIX CAYYAAX, NPOBOOUMb GbIYUCIEHUs HA OCHOBe
PABHOBENUKOCMU U PABHOCOCMABIEHHOCTU,

e NPOBOOUMb NPOCMbIE BHIYUCICHUS HA 0OBEMHBIX MeNax,

e hopmynuposams 3a0auu Ha 8blYUCIEHUE ONIUH, NIOWAOeU U 00BEMO8 U Peuams ux.
B noBceHeBHOIi :KU3HH M PH U3YYEHHH IPYTHX MPeIMETOB:

*  NPOBOOUMb GLIYUCTEHUS HA MECIMHOCMIU,

°  NpuUMeHAmMb GOPMYNbL NPU BLIYUCIECHUAX 8 CMENCHBIX YYUEOHbIX NPeOMemax, 8 OKpycarouieli 0etucmeumenbHOCmu.
I'eomeTpryeckue NOCTPOEHUA

e U3zobpasicams ceomempuyeckue ueypvl RO MeKCMo8OMY U CUMBOJIbHOMY ONUCAHUIO,

e CB0OOOHO ONEPUPOBAMb YEPMENCHBIMU UHCIPYMEHMAMU 8 HECIONHCHBIX CYUasX,

*  BLINOJHAMb NOCMPOEHUS MPEY20IbHUKO8, NPUMEHIMb OMOeNbHble MenmoO0bl NOCMPOEHUU YUPKYIeM U TUHEUKOU U
npo8oOUMb NPOCMel - uiue UCC1e008aHUs YUCTA PEULeHULL,

e U300padxicamv munogvle NIOCKUe Gueypvl U 06veMHble meid ¢ NOMOWbIO NPOCMEUUUX KOMNBIOMEPHBIX UHCTNPYMEHMO8.
B noBce1HeBHOM KU3HU U NIPHU U3YUYCHHH APYTUX MPEAMETOB:

*  BLINOJHAMb NPOCMeEUIUe NOCMPOCHUS HA MECIHOCMU, HEOOX0OUMbLE 8 PEATIbHOU HCUSHU,

*  OYeHUusamv pasmepuvl peanbHblX 00BEKMO8 OKPYIHCAIOUE20 MUpa.
IIpeoOpa3zoBanus

e Onepuposamv nowsmuem OBUMCEHUs U NpeobpaA308anus noodobus, 61ademsv nNpuemMamu NoCmpoenus ueyp ¢



UCNONBL308AHUEM OBUNICEHUL U NPeodpazo8anuti N000OUs, NPUMEHSAMb NOJYYEHHblEe 3HAHUS U ONblM NOCMPOCHUU 8 CMEHCHBIX
npeomemax u 6 peaibHblX CUMYAYUsX OKPYIHCAIOueco Mupa,
e cmpoums Gueypy, H0O0OHYI0 OAHHOL, NOAL308AMBCS CBOUCMBEAMU NOOOOUS O 0OOCHOBAHUS CBOLICME uU2yp;
°  NPUMEHAMb CBOUCMBA OBUNCEHUL OJIL NPOBEOEHUs. NPOCMEUUUX 0O0CHOBANHUL CBOUCME Puayp.
B noBceqHeBHO KM3HU M IPHU U3YyYeHHUH JAPYTUX MPEIMETOB:
o NPUMEHAMb CEOUCMBA OBUNCEHUU U NPUMEHAMb N0O00Ue 0] NOCIMPOEHUN U 8bIYUCTEHULL.
BekTopbl 1 KOOPAUHATHI HA TUIOCKOCTH

e Onepuposamv NOHAMUAMU GEKMOP, CYMMA, PA3SHOCMb GEKMOPO8, NPOU3eedeHue 6eKmopa Ha YUCIO, Y20l MeHCOY
BEKMOPAMU, CKANAPHOE NPOU3BeoeHUe 8eKMOopo8, KOOPOUHAMbL HA NIOCKOCMU, KOOPOUHAMbL eKMOPA,

e GLINOJHAMb OelCMEUs HAO BeKMOpAMU (CNOJCeHUe, BbIYUMAHUE, YMHONCEHUe HA YUCIO0), GbIYUCIAMb CKAJAPHOE
npouseederue, onpede- JsiMb 6 NPOCMEUWUX CAYHUAAX V20N MelCOy BeKMOpamu, GbINOIHAMb DA3N0JNCEHUE BeKMOpd Ha
cocmagnaowue, NPUMEHAMb NOJYYeHHble 3HAHUS 8 (u- 3uKe, NOAL308AMbCSA HOPMYIOU BbIMUCIEHUS PACCMOSIHUS MEHCOY
MOYKAMU NO U3BECNHBIM KOOPOUHAMAM, UCNOIb308AMb YPABHeHUsl hucyp O pe- weHus 3a0ay,

°  NPUMEHAMb EKMOPbL U KOOPOUHAMDBL OISl PEULeHUS 2e0MEMPUYECKUX 3a0ay HA 8bIYUCTeHUe ONUH, Y2l08.

B noBce1HeBHOIi :KU3HHU M TIPH U3YYEHHUH APYTUX MPeIMETOB:
*  UCNONB308AMb NOHAMUSL 8EKMOPO8 U KOOPOUHAmM 05 peuleHus 3a0ad no @usuke, ceocpaguu u Opyeum yueOHbIM
npeomeman.
HUcropust MmaTeMaTHUKH
o Xapaxmepuzosamu 6K1A0 8bIOAIOWUXCI MAMEMAMUKOS 8 PA3BUMUE MAMEMAMUKU U UHbIX HAYYHbIX ob1acmell,
e NOHUMAMb POib Mamemamuxu 8 pazsumuu Poccuu.
MeToabl MAaTEMATUKH

e HUcnonwvsys uzyuennvie Memoobvl, Rpo8OOUMb OOKA3AMENbCMEO, GbINOIHAMb ONPOBEPIUCEHUE;

o GbIOUPAMb U3YUEHHbIE MEMOObL U UX KOMOUHAYUY OISl PeULeHUsi MAMeMAMUYecKUx 3a0auy,

°  UCNONBL308AMb MAMEMAMUYECKUe 3HAHUS OJisL ONUCAHUSL 3AKOHOMEPHOCIEll 8 OKpYJicalouell 0elcCmeumeabHoCmu u

NPOU38e0CHUSIX UCK)CCMEA

* NpuMeHAmb npocmeluue NPoSPAMMHbBIE CPEOCMBA U IEKMPOHHO -KOMMYHUKAYUOHHbBIE CUCMeMbl NPU PeuleHUU
Mamemamuyeckux 3a0ay.



BpInyCKHHMK MOJYYHUT BO3MOKHOCTH HAYy4YUThCsl B 7-9 Kiaccax VISl YCHEIIHOr0 NMPOAOJIKEHUS 00pa3oBaHHUs HA
yIJ1yOJICHHOM YPOBHE DJIEMEHThI TCOPHHM MHOKECTB U MATEMATHYECKOM JIOTUKH

e CB0GOIHO ONEPUPOBATH’ MOHATHUSAMH: MHOKECTBO, XaPAKTEPHCTHKHA MHOMKECTBA, JJIEMEHT MHOXKECTBA, MYCTOE,
KOHEYHOE U 0ECKOHEYHOE MHOXECTBO, MTOJMHOXECTBO, MPUHAJIEKHOCTh, BKIIOYEHHE, PABEHCTBO MHOXKECTB, CIIOCOOBI 3a/JaHue
MHOECTBA;

e 33JaBaTh MHOXKECTBA Pa3HbIMH CIIOCOOAMM;

e IIPOBEPSTH BHIIIOJIHEHNE XapaKTEPUCTUUYECKOIO CBOMCTBA MHOYKECTBA;

e CBOOOJHO OMEPUPOBATH MOHSATUSMHU: BBICKA3bIBAHUE, UCTUHHOCTh M JIO)KHOCTh BBICKA3bIBAHUS, CIOXHBIE U MPOCThIC
BBICKA3bIBaHMS, OTPU- LIAHUE BBICKA3bIBAHUN; HWCTUHHOCTb W JIO)KHOCTb YTBEPXKAEHUS M €ro OTPULAHHUS, OIEpalMU HaJ
BBICKA3bIBAHUSIMU: U, WU, HE; YCIOBHBIE BbICKA3bIBAa- HUS (MMILUTUKALIUHN);

e CTPOMUTH BHICKA3bIBAHUS C HCTIOIB30BAHUEM 3aKOHOB aJIr€OpbI BHICKA3bIBAHUIM.

B noBcegHEeBHOM KU3HU M NIPU U3YYEHHUHU APYTUX MPeIMETOB:
e CTPOUTH PACCYKICHUS HA OCHOBE UCITOJIb30BAHUS MTPABUII JIOTUKU;

S 31ech U 1asee — 3HaTh ONPEIeJICHUE MOHITHS, 3HaTh U YMETh JI0Ka3blBaTh CBOMCTBA (MPU3HAKH, €CJIM OHH €CTh) MOHATHS,
XapakTepU30BaTh CBSA3U C IPYTUMU IMOHIATUSIMH, MIPEACTABIISAS OAHO NOHATHE KAaK YacCTh LIEJIOCTHOTO KOMILIEKCA, UCII0JIb30BaTh
IIOHSATHE U €r0 CBOKMCTBA IIPU MPOBEACHUH PACCYKACHUM, JOKAa3aTEIbCTB, PEIICHUH 3a]a4.

e  HCIIOJIB30BaTh MHOXKECTBA, ONEpaIlii ¢ MHOXKECTBAMU, UX Tpaduieckoe MpeACTaBICHHUE IJIs OMMCAHMS PeaTbHBIX
IIPOIIECCOB M SIBJICHUM, MPU PEIICHUH 33129 APYTUX YICOHBIX IPEAMETOB.
Yucaa

e (CB00OJHO ONEPUPOBATH MOHATUSMH: HATYpPaIbHOE YHCIIO0, MHOKECTBO HATYPAIBHBIX YHCEI, I[EJ0€ YHCIIO, MHOXKECTBO
IIETIBIX YUCel, OOBIKHOBEHHAS APOOB, ACCATHYHAS APOOb, CMEIIAHHOE YUCIIO0, PAallMOHAIBLHOE YHCIIO, MHOKECTBO PAIlMOHAJIBHBIX
YUCEJ, HPPALUOHAILHOE YHUCIO, KO- PEHb CTENEHW N, JICHCTBUTEIBHOE YHCIIO, MHOXECTBO JCUCTBUTEIIBHBIX YHCEII,
reOMETPUYECKAs UHTEPIPETALNS HATYPaAIbHBIX, IEbIX, PAIIMOHAJb- HBIX, JEUCTBUTEIbHBIX YHCENT;

e TOHMMAaTh U OOBSICHSITH PA3HUILY MEXKY MO3UIIMOHHON W HETO3UIIMOHHON CUCTEMaMU 3aIlUCH YHCEIT,

e TMEPEBOAUTDH YHUCIIA U3 OJTHOM CHUCTEMBI 3aIUCH (CUCTEMBI CUUCIICHUS) B IPYTYIO;

e JIOKa3bIBaTh W HCIIOJb30BaTh NMPU3HAKH AEIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymMbl 1 NpOU3BEICHUS YUCEN TIPH



BBIITOJIHEHUH BBIUUCIIE- HUM U PELIECHUU 3a/1a4;

e  BBIIOJIHATH OKPYIJICHHE PALIMOHAIBHBIX U UPPALMOHAIBHBIX YHCEII € 3aJaHHON TOYHOCTHIO;

e CpaBHMBATh JCHCTBUTENIbHBIE YHCIIA PA3HBIMU CIIOCOOAMU;

e YIOpPSAOYMBATH 4YHUCJIA, 3alMCAHHBIE B BUJE OOBIKHOBEHHOW M JECATHYHOM JpoOW, 4YHUCHa, 3alUCaHHbIE C
UCIIOJIb30BaHUEM apu(PMETHUE- CKOTO KBapaTHOTO KOPHS, KOPHEH cTeneHu OoJblie 2;

e nHaxoautb HOJl u HOK uucen pazupiMu cnoco6aMu U UCIOJIb30BATh UX MIPH PEILICHUH 3a]1ay;

e BBINOJHATH BBIYHUCIEHUS U MPeoOpa3oBaHUsl BBIPAKEHUM, COAEpKAIIUX JACHCTBUTEIbHBIE YUCIIA, B TOM 4YHCIE KOPHU

HaTypAJIbHBIX CTEMe-
HEH.
B noBcegHeBHOM KU3HU M NIPU U3YYCHHUHU APYTUX NPeIMETOB:

e  BBINOJHATH U OOBSCHATH PE3YJIbTAThl CPABHEHUS PE3YJIbTATOB BBIUMCICHUMN NIPU PEIICHUH MPAKTHYECKUX 3a/1a4, B TOM
quclie MPUOJIMKEHHBIX BHIYUCIICHUM, UCTIONB3Ys Pa3HbIe CIOCOObI CPAaBHEHUM;

e 3aNMCHIBaTh, CPABHUBATbH, OKPYTJIATh YHCIIOBBIE JAHHBIEC PEATIbHBIX BEJIMYMH C UCIIOJIb30BAHUEM Pa3HbIX CUCTEM

U3MEPEHUS;

e COCTaBJISATH U OLIEHUBATh Pa3HBIMU CIIOCOOAMU YUCIIOBBIE BHIPAYKEHUS IPU PELICHUH MPAKTUYECKUX 3a/1a4 U 3a/1a4 U3
APYTUX y4eOHBIX IPEIMETOB.

ToxnecTBeHHBbIC IPE00pa3oBaAHNS

e (CB00OOIHO OIEpUPOBATh MOHATHSIMH CTEIIEHU C IIEJIBIM U JPOOHBIM MOKa3aTeleM;

e  BBIINOJHSATH JI0KAa3aTEIbCTBO CBOMCTB CTENIEHHU C IEJIBIMU U JPOOHBIMU MOKA3aTENSIMU;

e  OIIEpUPOBATH MOHATHUAMU «OJHOUIEH», KMHOTOYJIEH», KMHOTOWIEH C OJTHOM NIEPEMEHHOW», «KMHOI'OUJIEH C
HECKOJIbKMMHU MEPEMEHHBIMIY, KO3(PPUIIMEHTH MHOIOWIEHA, «CTaHAApTHAs 3alIUCh MHOIOWIEHA», CTENICHb OJHOUWIEHA U
MHOI'OYJICHA;

e CcBOOOJHO BIAJETh IPUEMaMU IPEOOPa30BAHUS LIETBIX U JPOOHO-PALIMOHAIBHBIX BhIPaXKEHU;

e  BBINOJHATH Pa3I0KEHNE MHOTOWICHOB HA MHOXKHUTENU Pa3HbIMU CIIOCOOAaMHU, C UCIOIb30BAaHUEM KOMOMHALIUN

Pa3JINYHBIX IPUEMOB;

e HCTOJB30BaTh TeOpeMy Buera u Teopemy, oOpaTHyro Teopeme Buera, 11t morcka KOpHEH KBaApaTHOTO TPEeX4JieHa U
JUISL pELICHUS 3aa4, B TOM YHMCJIE 33/]1a4 ¢ MapaMeTpaMy Ha OCHOBE KBAJIPATHOIO TPEXUJICHA;

e  BBINOJIHATH JEJIICHUE MHOTOWIEHA HA MHOTOWIEH C OCTAaTKOM;

e JIOKa3bIBaTh CBOMCTBA KBaJAPATHBIX KOPHEN U KOPHEHN CTENEHU N,



e  BbLINNOJHATH Hp606pa3OBaHI/I$I Bpra)KeHHﬁ, COACPIKAIIUX KBAAPATHBIC KOPHHU, KOPHH CTCIICHU F1;
° CBO6OI[HO OIICPUPOBATH IOHATUAMHU KTOKACCTBO», KTOKIACCTBO HA MHOKCCTBC», KTOKICCTBCHHOC Hp606pa3OBaHI/IC»;

e  BBINOJHATH PA3IMYHbBIE TIPEOOPA30BaAHUS BHIPAKEHUN, COACPHKAIINX MOTYIIH. (Vs*) ==

B noBcegHeBHOM KU3HU M NIPU M3YYCHHUHU APYTHX NPEAMETOB:
e  BBINOJHATH IPEOOPa30BaHUs U JEUCTBUS ¢ OYKBEHHBIMHU BBIPAKEHUSIMH, YUCIOBBIE KOADPHUIUEHTHI KOTOPHIX

3alIMCalbl B CTAHAAPTHOM

BHU/I
e; e  BBINIOJHATH NPEOOPA30BAHUS PAITUOHATBHBIX BHIPAKEHUN MPU PEIICHUH 3a71a4 APYTUX YUCOHBIX MPEIMETOB;
e  BBINIOJHATH MPOBEPKY MPaBAONOA00MS (PU3NUECKUX U XUMUUECKUX (hOPMYJI Ha OCHOBE CpaBHEHUS pa3MEpPHOCTEHN U
BAJICHTHOCTEMN.

YpaBHeHUS M HEPABEHCTBA
e (CB000OIIHO ONEpUPOBATH MOHATUAMH: YPABHEHHE, HEPABEHCTBO, PABHOCUJIbHBIC YPABHEHUS U HEPABEHCTBA, YPaBHEHHE,

SIBJISTFOIIICECS CJIC]I- CTBUEM JIPYTOro YPaBHCHHMSI, YPaBHEHUS, PAaBHOCHIIbHBIC HA MHOXKECTBE, PaBHOCHIIBHBIC TTPEOOpa3oBaHUs
YpPaBHEHUM;
e pelIaTh pa3HbIe BUJbI YpAaBHEHUN U HEPABEHCTB U UX CUCTEM, B TOM YHCIIC HEKOTOPhIE ypaBHEHUS 3 U 4 CTENIEHEeH,
JTPOOHO-pAITMOHAIBHBIE U UPPAIIMOHAIBHBIE;
e 3HaTh TeopeMmy Buera jyis ypaBHEHUM CTEIICHH BBIIIE BTOPOH;
e TIOHUMATh CMBICII TEOPEM O PABHOCWIHHBIX U HEPABHOCWIBHBIX MTPEOOPa30BaHUIX YPABHCHHUH M YMETh UX JOKA3bIBATh;
e BJAJETh PAa3HBIMU METOJAMH PCIICHHUS YPaBHCHHM, HEPABEHCTB U UX CHCTEM, YMEThb BBIOMPATh METOJ PEIICHUS U
00OCHOBBIBATL CBOI
BBIOO
p; e HCIIOJB30BaTh METOJI HHTEPBAJIOB ISl PEIICHUS HEPABEHCTB, B TOM YHCJIE IPOOHO-pAIlMOHAIBHBIX U BKIIOUYAIOIINX B
cebs



VPPALMOHAIBHBIE BBIPAKECHMS;

e pelaTh aNredpanyecKre ypaBHEHUS U HEPABEHCTBA U UX CUCTEMBI C MapaMeTpaMU alreOpandeckuM U rpapuueckum

METOJaMU;

e BJAJETh Pa3HBIMH METOJIAMH JOKA3aTEILCTBA HEPABEHCTB;

e pElIaTh YPaBHEHUS B LIEJBIX YUCIAX;

e HU300pa)kaTh MHOKECTBA HA MJIOCKOCTH, 3aJaBa€Mble YpaBHEHUSMH, HEPABEHCTBAMH U UX CUCTEMAMHU.
B noBcegHEeBHOM KU3HU M NIPU M3YYCHHUHU APYTHX MPeIMETOB:

e COCTaBIISITh U pelllaTh YpaBHEHUS, HEPABEHCTBA, UX CUCTEMbI MPU PEIICHUH 3a7a4 IPYTUX YUeOHbIX TPEIMETOB;

e  BBINOJHATH OLIEHKY MPaBION0100Ms pe3yJbTaTOB, OJYYaeMbIX MPU PEIICHUH PA3JIMYHBIX YPABHEHHH, HEPABEHCTB U
UX CHCTEM MPH PEUICHUU 3a]a4 IPYTrUX YUYeOHBIX MPEIMETOB;

e COCTaBJISATH U PEIIATh YPABHEHUS U HEPABCHCTBA C NTapaMETPaMH NP PEIICHUH 3a/1ad APYTHX YUSOHBIX MPEIMETOB,;

e COCTaBJISITH YPaBHCHUE, HEPABCHCTBO MJIM UX CHCTEMY, OIHMCHIBAIOIINE PEANTbHYIO CHTYAIIUIO WIIA TPUKIATHYIO 337149y,
UHTEPIPETUPOBATH TOJTYyUYCHHBIC PE3yJIbTATHI.
DOyHKUUHA

e (CB0O0OOIHO oOmMEpUpPOBATH MOHATUSMH: 3aBUCUMOCTh, (YHKIHOHAIbHAS 3aBUCUMOCTh, 3aBUCHUMasi M HE3aBHCHMas
nepeMeHHble, (QYHKIMSA, CocoObl 3aJaHus (PYHKIUU, apryMEHT W 3HadyeHHe (YHKIHUH, 00JACTh OINpPEACNICHUS U MHOXKECTBO
3HaueHus (QyHKIMH, HYyIU GYHKIUHA, TPOMEKYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh ()YHKIIMM, HAUOOJbIIEe U HAUMEHBIIEEe
3HAYCHHS, YETHOCTH/HEUETHOCTh (DYHKIIUM, MEPUOIUYHOCTh (YHKIUHU, Tpaduk (QyHKIHMH, BEpTHUKAJIbHAs, TOPU3OHTAJIbHAA,
HAKJIOHHASI aCUMITOTHI; TpadUK 3aBUCUMOCTH, HE SBJISIFOIICICS yHKITHEH,

e crTpouth rpaduku QYHKIUN: JMHEHHON, KBaJAPaTUYHOW, JAPOOHO-TMHEHHOH, CTCNEHHOW NPH pa3HbIX 3HAYCHHUSIX

MOKa3aTessi CTENEHH,

X; ® HCIOJNB30BaTh nIpeoOpazoBanus rpadpuka vy [ f mms mocTpoeHus rpadukoB vyl afl kxU bl I c;
byHKIIHN 1 x1 pyHKIMHA



e AHAIM3MPOBATH CBOWCTBA (PYHKITUI M BU rpaduka B 3aBHCHMOCTH OT TTapaMETPOB;

e CBOOOAHO OMEPHUPOBATH TOHATHAMHU: TIOCIEIOBATEIIBHOCTh, OTPAaHUYCHHAS IIOCJIEI0BATEILHOCTh, MOHOTOHHO
Bo3pactaromas  (yObIBaromiasi) MOCIEAOBATENBbHOCTh, MpEJeN  IOCJIEI0BAaTEIbHOCTH, apU(pMETHYecKas IpOrpeccus,
TCOMETPUYECKas MMPOTPECCHs, XapaKTEPUCTUIECKOE CBOMCTBO apu(METHUECKOHN (TeOMETPHUIECKOM) TIPOTPECCHH;

e WCIOJB30BaTh METOJ MAaTeMaTHYeCKOW WHAYKIIMH JIS BBIBOJA (OPMYII, JOKa3aTeIbCTBA PAaBEHCTB W HEPABEHCTB,
pelIeHHS 3a7a4 Ha JETMMOCTb;

e HCCIJICIOBAThH MOCIEIOBATEIIBHOCTH, 33/IaHHBIC PEKYPPEHTHO;

e pemaTh KOMOMHUPOBAHHBIC 33/1a4U Ha apU(PMETHICCKYIO i T€OMETPUUCCKYIO TTPOTPECCHH.

B noBceqHeBHO¥ KM3HU M TP M3YyYeHUH APYTUX MPEAMETOB:

e KOHCTPYUPOBATh M UCCIEAOBATh QYHKIIUN, COOTBETCTBYIOIINE PEATBHBIM MPOIIECCAM M SIBIICHHSIM, HHTEPIIPETHPOBATH
TIOJTYYCHHBIE PE3yJbTAaThl B COOTBETCTBHH CO CHEIU(DHUKON HCCIEAYEMOTO MPoIiecca iIn SBICHHUS,

e HCHOJBL30BaTh rpauKH 3aBUCUMOCTEH JIJIST UCCIICAOBAHMS PEaTbHBIX MPOIICCCOB M SBICHHI;

e KOHCTPYHPOBATh M MCCIEAOBATh QYHKIIUU MIPH PEIICHUU 3aJ1a4 IPYTUX YYCOHBIX MPEIMETOB, HHTEPIPETUPOBATH
MOJTYYCHHBIE Pe3yJIbTaThl B COOTBETCTBHH CO CIEIU(DHUKON YIeOHOTO MpeameTa.

CraTucTHKA U TeOpHs BePOsITHOCTEI

e (CB00OJHO OTIEPUPOBATH MOHATUSMH: CTOJIOYATHIE U KPYTOBBIC TMArpaMMBbl, TaOIUIIbI TaHHBIX, CPEIHEE
apudMeTHIeCcKOe, MeJIaHa, Hau- OOJIbIlIee M HAMMEHbIIIee 3HAUCHHUS BRIOOPKH, pa3Max BBIOOPKHU, TUCTIEPCUS M CTAaHAAPTHOE
OTKJIOHEHUE, CIydaliHas H3MEHUYUBOCTD;

e BBIOMpaThH HauboJsiee YIOOHBIN cIOCO0 TpecTaBIeHus] HHGOPMAIIUK, aJICKBaTHBIN €€ CBOMCTBAM U IIEJIsIM aHaJIn3a;

e  BBIYHUCIIATH YUCJIOBBIE XapAKTEPUCTUKH BHIOOPKH;

e CBOOOJHO ONEPUPOBATH MOHATUIMU: (PAKTOPHUAT YKCIIA, IEPECTAHOBKH, COUCTAHUS U Pa3MEIICHHUS, TPEYTOJIbHUK

ITackans;

e CBOOOJHO OMEPHUPOBATH MOHATUSAMU: CIyYaWHBIN OIBIT, CTy4allHBIN BEIOOpP, UCTIBITAHKE, dJIEMEHTAPHOE CITyJaitHOe
coObITHE (MCXO1T), KITACCUIECKOE OIMPEIeIEHNE BEPOSITHOCTH CITy4alHOTO COOBITHS, OTIEpalliy HAJ[ CIIyYalHBIMU COOBITHUSIMH,
OCHOBHBIE KOMOMHATOPHBIE POPMYITBL;

e CcBOOOIHO OMEPHUPOBATH MOHATUSAMU: CITyYaWHBIN OIBIT, CITy4allHBIN BEIOOD, UCTIBITAHUE, dJIEMEHTAPHOE CITydaiiHOe
coObITHE (MCXOT), KITACCUIECKOE OMPEIeICHNE BEPOSTHOCTH CITy4alHOTO COOBITHS, OTIEpAlliU HAJ| CIIYYalHBIMUA COOBITHUSIMH,
OCHOBHBIE KOMOMHATOPHBIE (POPMYITHI;



e 3HATh IPUMEPHI CIIYyYAHHBIX BEJIUYHMH, U BBIYUCIISTh X CTATUCTUYECKUE XapAKTEPUCTUKU;

e HCHOJB30BATH (POPMYIIBI KOMOMHATOPUKH MPU PEIIEHUH KOMOWHATOPHBIX 33/1a4;

e pelaTh 3aJ]a4d Ha BBIYUCIICHHE BEPOATHOCTU B TOM YHUCJE C UCIOJIb30BaHUEM (POPMYII.

B noBceqHeBHOM KM3HU M NIPU U3YyYEHHUH JAPYTUX NPEeAMETOB:
e MPEACTaBIATh MH(OPMAIIMIO O peaJbHBIX MPOLIECCAX U SBICHUSAX CIIOCOOOM, aJIeKBaTHBIM €€ CBOMCTBAM U LIeJIU
UCCJIeI0BAHMUS;

e AHAJIMU3UPOBATH U CPABHUBATH CTATUCTUYECKUE XapaKTEPUCTUKU BHIOOPOK, MOJYUYEHHBIX B MPOIECCE PEIICHUS
NPUKIAHOM 3a/1a4M, U3yUEHHUs PEabHOIO SIBJICHUS, PEIECHUS 3a/1a4u U3 IPYTUX YyUeOHBIX TPEIMETOB;

e OLIGHUBATh BEPOATHOCThH PEAJIbHBIX COOBITUM U SBICHUN B PA3IMYHBIX CUTYALHUSIX.

TexcroBble 3a1a4n
e Pemath npocThie U CIOXKHBIE 33741, a TAKXKE 3a/1a4U OBBIIIEHHOW TPYIHOCTH U BBIIEIATh UX MATEMaTHUYECKYIO
OCHOBY;

e pacro3HaBaTh pa3HbIC BUJIbI M TUIIBI 33]1a4;

e  HCHOJB30BATh Pa3HbIE KPATKHUE 3aITUCH KaK MOJIEIN TEKCTOB CJIIOKHBIX 3a/1a4 M 3a]1a4 MOBBIIICHHON CIOKHOCTH JIJIS
HOCTPOEHUS IOUCKOBOM CXEMBbI U PEIIEeHUs 3ajja4, BEIOUpaTh ONTUMAJIbHYIO JUUIsl pacCMaTpUBaeMOil B 3a/1aue CUTyallMl MOJEJIb
TEKCTa 3aJ1auH;

e pa3nIMyaTh MOJIENb TEKCTA U MOJEJNb PEIICHNUs 3a/Jaul, KOHCTPYUPOBaTh K OJJHOW MOJIEJIN PELIEHUS CII0KHBIX 3a]a4
pa3Hble MOJIENIU TEKCTa 3a/1a4H;

e 3HATh U NPUMEHATH TPU CIIOCOOA MOUCKA pelIeHus 3a1a4 (0T TpeOOBaHUS K YCIIOBUIO U OT YCIOBHS K TP€OOBaHHUIO,

KOMOWHHUPOBAHHBIN );

e MOJEIUPOBATh PACCYKJEHUS IPU MOUCKE PELICHUS 3a/1a4 C IOMOIIBIO I'pad-CXEeMbI;

e  BBIIEIATH ATAIBI PELICHUS 3aJa4H U COAEPKAaHUE KaK0r0 3Tala;

e yMETh BHIOMPATh ONTUMAIBHBIA METO] PELICHHS 331a4U U OCO3HABaTh BEIOOP METO/1a, pacCMAaTPUBATh pPa3IUUHbIC
METO/Ibl, HAXOAUTh Pa3HbIC PEIICHUS 3aa4H, €CJIU BO3MOXKHO;

e AHAJIU3UPOBATH 3aTPYAHEHUS IIPHU PEUICHUU 33]1a4;

e  BBINOJHATH PA3IMYHBIE IPEOOPA30BAHUS TPEIIOKEHHOMN 3a/1a4i, KOHCTPYMPOBATh HOBBIE 3a/1a4 U3 JaHHOW, B TOM

qrclie 00paTHEIE;

e HMHTEPIPETUPOBATH BHIYUCIUTEIBHBIE PE3YJIBTATHI B 33/1a4€, HCCIE0BATh IOJIYYEHHOE PEIICHNE 3a1a4H;

e U3MEHATH YCJIOBHE 3a7a4 (KOJIMYECTBEHHBIE NI KAYECTBEHHBIE JaHHBIE), MCCIIEIOBATh N3MEHEHHOE IIPE0OPA30BAHHOE;



e AHAJIU3UPOBATH BCEBO3MOKHBIE CUTyal[MU B3aUMHOI'O PACIOJIOXKEHUS ABYX OOBEKTOB U U3BMEHEHHE UX XapaKTEPUCTUK
P COBMECTHOM JIBHJKEHUHU (CKOPOCTb, BPEMsI, pACCTOSIHUE) TIPU PEUICHUH 3a]1a4 Ha IBU)KEHUE JIBYX OOBEKTOB KakK B OJHOM, TaK
U B NPOTUBOIIOJOKHBIX HAIPABICHUAX, KOHCTPYMPOBATh HOBBIE CHUTyalluM Ha OCHOBE HM3MEHEHMS YCJIOBUH 3aJaud INpH
JIBUKEHHUH T10 PEKE;

e HCCJICIOBATh BCEBO3MOYKHBIC CHUTYAIlMU MPH PEIICHUM 3aj7ad Ha JBHXKCHHE IO PEKE, PACCMATPHUBATh PA3HBIC CUCTEMBI
OTCUETa;

e pemarth pa3sHOOOpa3HBIC 3a/1aY «HA YACTH;

e pemaTth U 00OCHOBBIBATH CBOE PEIICHME 3aa4 (BBIICIATh MATEMAaTUUECKYIO OCHOBY) Ha HaXOXKJICHUE YaCTH YUCIIA U
YrcIia 0 €ro YacTH Ha OCHOBE KOHKPETHOT'O CMBICIIA APOOH;

e OOBSACHATH UACHTUYHOCTD 33/1a4 PA3HBIX TUIIOB, CBA3BIBAIOIINX TP BEIUYHHBI (Ha pabOTy, HA TIOKYIKH, Ha
JIBUKEHUE), BBIJICIISITH 3TH BEJIMYUHBI U OTHOIIICHUS MEK/Ty HUMH, IPUMEHSATH UX TIPU PEIICHUH 3a]a4, KOHCTPYUPOBATh
coOCTBEHHBIC 3aJ1a4 YKa3aHHBIX THIIOB;

e BIJIQJICTh OCHOBHBIMH METOJAaMH PEIICHHUS 3a/1a4 Ha CMECH, CIUIaBbl, KOHIICHTPAIIMH, UCIIOJIb30BaTh KX B HOBBIX
CUTYaIUSX 10 OTHOIICHHWIO K U3YYEHHBIM B TIPOIIECCe O0YUCHMS;

e  pemaTh 3a/1aY¥ Ha MPOIICHTHI, B TOM YHCJIIE, CIIOKHBIE TIPOIICHTHI ¢ 000CHOBAaHHUEM, UCTIONB3YS pa3HbIE CIIOCOOHI;

e pemIaTh JJOTHYECKUE 33aJ[a4H Pa3HBIMH CITIOCOOaMU, B TOM YHUCIIE, C IBYMS OJIOKAMU M ¢ TPEMs OJIOKaMU JTaHHBIX C

TIOMOIIIBFO TaOJIHII,

e pemIaTh 3aJa4M 10 KOMOMHATOPHUKE M TEOPHH BEPOSATHOCTEH HA OCHOBE MCIIOIH30BaHMS U3yUYSHHBIX METOIOB 1

000CHOBBIBATh PCIIICHHE;

e pelIaTh HECIIOKHBIC 33/1aUH TI0 MATEMAaTHUECKON CTaTUCTHKE;

e OBJIAJIETh OCHOBHBIMH METOJIAMH PEIICHHUSI CFOKETHBIX 3aJ1a4: apuMETHICCKHA, anreOpandecKuii, mepedop
BapUAHTOB, TEOMETPUUCCKU, TpadUIECKUiA, MPUMEHSATH UX B HOBBIX 10 CPABHEHUIO C M3yUYECHHBIMHU CUTYyaIUSIX.

B noBceqHeBHOM KM3HU M P U3YyYEeHUH JAPYTUX NPEIMETOB:

e KOHCTPYHPOBATHh HOBBIC JJIsi IAaHHOMW 3a/aydl 3a/lauyHble CUTYallUd C YYETOM PEATbHBIX XapaKTEPUCTHUK, B YACTHOCTH,
IpU PEIIeHUH 3a7ad Ha KOHIEHTPAIMH, yYUTHIBATh IJIOTHOCTh BEIIECTBA; pElIaTh M KOHCTPYHMPOBATh 3a/Jaud HA OCHOBE
PacCMOTpEHUS PEANbHBIX CUTYallUl, B KOTOPBIX HE TPEOYeTCS TOYHBIN BEIYMCIUTEIBHBIN pPe3yIbTaT;

e pemaTh 33724 HA IBWKCHHE 10 PEKE, paCCMAaTPUBasi Pa3HbIE CUCTEMBI OTCUETA;

e KOHCTPYHPOBAThH 33JaYHBIC CUTYAIINH, TPUOIIKEHHBIE K PEATbHOM TeMCTBUTEIIBHOCTH.

I'eomeTpuyeckue purypnbl



e (CBOOOIHO oOIEpUPOBaTh T'€OMETPUUYECKUMM MOHATUSAMU NpPH PEHICHUM 3aJad M MPOBEICHHM MaTeMaTUYECKHUX

pacCcyXIeHuu;

e  CaMOCTOSITENBHO (POPMYIUPOBATH ONPEAEIICHUS] T€OMETPUUECKUX (DUTYp, BBIIIBUTaTh TMIOTE3bl O HOBBIX CBOMCTBAX U
MpU3HAKaX reoMeTpruueckux (uryp u oOOCHOBBIBATH WM OMpPOBEpPraTh UX, 0000IIaTh WIM KOHKPETU3UPOBATH PE3yJbTaThl Ha
HOBBIE KJIacChl (PUTYp, TPOBOAUTH B HECIOKHBIX CIydasX Kiaccu(UKaIUIo GUryp MO pa3nMuHbIM OCHOBAHMSIM;

e HCCIIEIOBaTh YEPTEKU, BKIOUass KOMOMHAIMU (Uryp, wu3BIeKaTb, WHTEPHPETUPOBATH MU NPEOOPA30BBIBATH
uH(OpMAIIHIO, TPEICTABICHHYIO HA YepTexkKax;

e pelarh 3a1a4¥ I€OMETPUUECKOI0 COAECPKAHMs, B TOM YUCIIE B CUTyalUsAX, KOIJ1a allTOPUTM PELICHUs HE CIEAYET IBHO
U3 YCIIOBUS, BBIMOJHATH HEOOXOAMMBbIE [JIsl PEIICHUs 3aJaud JOMOJHUTENbHbIE IMOCTPOEHUS, HCCIIEN0BAaTh BO3MOKHOCTh
OpUMEHEHHS TeopeM U GOpMYIT JIJIsl pellIeHus 3a/1ay;

e (GopMynHpPOBAThH U JOKA3bIBATH FTEOMETPUUECKUE YTBEPHKICHHUS.

B noBcexHeBHOM KU3HU U NIPHU U3YYEHHH APYTUX NPEAMETOB:

e COCTaBJISATH C UCITOJIB30BAHUEM CBOMCTB T€OMETPUUCCKUX (PUTYP MAaTEMATHICCKUE MOJICIH JISl PEIICHUS 3a]1a4
NPAKTHYCCKOTO XapaKTepa 1 3aJ1ad U3 CMEXHBIX JUCITUIUIMH, UCCIICI0BATh IMOTYYSCHHBIC MOJICITH U HHTEPIIPETHPOBATH
pe3yIbTar.

OTHOIICHUA

e Branerb noHsATHEM OTHOIIEHUS KaK METAIPEAMETHBIM;

e CcBOOOIHO OMEPUPOBATH MOHATUSMHU: PABEHCTBO (DUTYp, paBHBIE (PUTYPHI, PABEHCTBO TPEYTOJILHUKOB, MapaIeIbHOCTD
NPSIMBIX, TEPIEHIUKYISIPHOCTD MPSAMBIX, YIJIBI MEXAY TPSIMBIMH, MEPHNEHANKYIAp, HAKIOHHAS, MPOEKIHs, mogodue Guryp,
1o100HbIe (PUTYPBI, TTOAOOHBIE TPEYTOIBLHUKY;

e HCIOJB30BATh CBOWCTBA MOJ00US U PaBEHCTBA (PUTYp MPHU PEIICHUH 3a]1ay.

B noBceqHeBHOM KM3HU U IPU U3YyYeHUH JAPYTUX NPEIMETOB:

e HCHOJB30BATh OTHOIICHUS JIJIsi TOCTPOSHUS U UCCIIEIOBAHUS MATEMAaTHUECKUX MO/IeJIeil O0BEKTOB PeaIbHOM JKU3HHU.
N3mepenusi U BIYUCIEHUS

e (CB0O0OOIHO oOIEpPUPOBATH MOHATUAMH [JIMHA, IUIONIA/b, OO0BEM, BEIMYMHA yria KaK BEIMYMHAMH, HCIIOJIIB30BATh
PaBHOBEJIMKOCTh U PaBHO- COCTABICHHOCTh MPHU PEUICHUU 337a4 Ha BBIYHCICHHE, CAMOCTOSATEIHHO TMOJYy4aTh U MCIOJIH30BaTh
(dbopMyIIBI 1711 BEIYUCICHUH TUIONIAICH U 00BEMOB (UTYP, CBOOOHO OMEPUPOBATH MIMPOKAM HAOOPOM (POPMYIT HA BBIYUCIICHHE
MIPY PEIICHUU CIIOKHBIX 3a]71a4, B TOM YUCJIE U 337]a4 Ha BBIYMCIICHHE B KOMOMHAIIMSIX OKPY>KHOCTH M TPEYTOJIbHUKA, OKPYKHOCTH
Y YETHIPEXYTOJIbHUKA, a TAK)KE C MPUMEHEHUEM TPUTOHOMETPHH;



e  CaMOCTOATENBHO (POPMYIUPOBATH THIOTE3BI U TPOBEPATH UX JOCTOBEPHOCTbD.
B noBcegHeBHOM KU3HHU M IIPU U3YYCHHUHU APYTHX NPeIMETOB:

e CBOOOAHO ONEPUPOBATH (POPMYJIAMH NIPHU PEIIEHUU 3a4ad B JAPYrUX Y4EOHBIX MpeAMeTax M MpU MNPOBEACHUU
HEO0OXOIUMBIX BBIUMCICHUHN B PEAIbHON KU3HU.

I'eomeTpuyeckue nocTpoeHus

e OmnepupoBaTh NOHATHEM HAOOpa 3JIEMEHTOB, ONPECIAIONUX FTEOMETPUUECKYIO PUTYPY,

e BIAJETh HAOOPOM METOJIOB MOCTPOCHUMN LIUPKYJIEM U JTUHEHKOM;

e IIPOBOJUTH AHAJIU3 U PEAJIM30BbIBATE JTAIIbl PELICHUS 3aJa4 Ha IIOCTPOCHUE.

B noBcexHeBHOM KU3HU U NIPHU U3YYEHHH APYTUX NPEAMETOB:

e  BBINOJIHATH IIOCTPOCHUS HA MECTHOCTH;

e OLIGHUBATH pa3MePbl PEAbHBIX 0OBEKTOB OKPYKAIOIIET0 MHUPA.
IIpeoOpa3oBanus

e OmnepupoBaTh ABUKEHUSIMHU U TPEOOPA30BAHUAMH KaK METAIPEAMETHBIMU MMOHATUSIMMU;

e OIEPUPOBATH MOHATHEM JBHKEHHUS U MpeoOpa3oBaHus moao0us s 000CHOBaHUM, CBOOOAHO BIAJETh MPUEMaAMHU
HOCTPOEHUs GUTYp C MOMOUIBIO ABMKEHUH U peoOpa3oBaHMsl MOA00MS, a TaKKe KOMOMHAIUAMU IBUKEHUH, TBUKEHUHN U
npeoOpa3zoBaHUii;

e HCIIOJIb30BaTh CBOMCTBA IBMKEHUH U TpeoOpa3oBaHUi I IPOBEAECHUSI 00OCHOBAHHUS U JOKA3aTENIbCTBA YTBEPXKICHU N
B T€OMETPUU U JIPYTHX yUEOHBIX MPEAMETAX;

e TIOJIK30BAThCS CBOMCTBAMU JIBIDKCHHUH U ITpeoOpa3oBaHUM MPH PEIICHUH 3a7a4.
B noBcexHeBHOI KMU3HU M IPHU U3YYEHHH APYTUX MPEIMETOB:

e IIPUMEHSATH CBOMCTBA JIBMKCHUU U MPUMEHSATH MTO00ME JIJIs1 TOCTPOCHUIN 1 BRIYMCIICHUH.
BeKTOopbl M KOOPAMHATHI HA MJIOCKOCTH

e (CB00OOJHO ONIEPHPOBATH MOHATUSIMH BEKTOP, CyMMa, Pa3HOCTh BEKTOPOB, IIPOM3BEICHUE BEKTOPA HA YHCIIO, CKATIIPHOE
MPOU3BEJCHUE BEKTOPOB, KOOPAWHATHI HA TIJIOCKOCTH, KOOPAUHATHI BEKTOPA;

e  BJAJIETh BEKTOPHBIM U KOOPJMHATHBIM METOJIOM Ha MJIOCKOCTH JIJI PEIICHUS 3a]1a4 Ha BHIYMCIICHUE U JIOKA3aTEIIbCTBA;

e  BBINIOJHATH C TIOMOIIBIO BEKTOPOB U KOOPJAUHAT JOKA3aTEIIHCTBO U3BECTHBIX €My Fr€OMETPUUYSCKUX (haKTOB (CBOMCTBA
CpEeHUX JUHUM, TEOPEM O 3aMeUaTeSIbHBIX TOYKaX M T.I1.) ¥ TOJy4aTh HOBbIE CBOMCTBA M3BECTHHIX QUTYD;

e HCITOJIB30BaTh YPaBHEHUS (GUTYP JJISI PEIICHHS 33/1ad U CAMOCTOSATEIILHO COCTABIISATh YPABHCHUS OT/ICIIBHBIX TJIOCKHUX

buryp.



B noBce1HeBHOI KMU3HU U NIPHU U3YYEHHH APYTUX MPeAMETOB:
e HCIIOJb30BATh MOHATHS BEKTOPOB M KOOPAMHAT JJIS PEIICHUs 3a]1a4 10 PU3HKe, reorpapuu U IpyruM y4eOHbIM
MpeIMETaM.
Hcropuss MmaTeMaTUKHU
e [loHnmars MaTEMATUKy KaK CTPOrO OPraHW30BaHHYIO CUCTEMY HAYYHBIX 3HAHWM, B YACTHOCTH BJIAJECTh
MpeACTaBICHUSIMHU 00 aKCHOMATH- Y€CKOM MOCTPOSCHUH T€OMETPUH U NMEPBUYHBIMU MPEICTABICHUSIMH O HECBKIIUOBBIX
FEOMETPUSIX;
e paccMaTpuUBaTh MATEMATUKY B KOHTEKCTE UCTOPUU PA3BUTHUS LIMBUIN3ALUU U UCTOPUM PA3BUTHUSA HAYKH, IOHUMATh
pOJb MaTEMaTHKU B pa3BuTtnu Poccum.
MeToabl MATEMATUHKH
e Brnaners 3HaHHAMU O Pa3IMYHBIX METOJIaX 0OOCHOBAHUS M OTIPOBEPKCHHS MAaTEMaTHUECKUX YTBEPKICHUHN U
CaMOCTOATEIBHO MTPUMEHSTh
UX;
e BJIAQJICTh HABBIKAMU AHAJIM3a YCIOBUSA 3a/1a4M U ONPEACICHU NOAXOAAIINX ISl PEIICHUS 3a/1a4 U3YUYEHHBIX METOJOB WU UX
KOMOMHAINH;
e  XapakKTEpU30BaTh MPOU3BEACHUS UCKYCCTBA C YIETOM MAaTEMATUYECKUX 3aKOHOMEPHOCTEN B MIPUPOIE, UCIIOIb30BATh
MaTEMATUYECKHUE 3a-KOHOMEPHOCTH B CAMOCTOSITEJIbHOM TBOPUYECTBE.

Paznen 11
Conepxanue yueOHOro npeamera

Copepxkanue KypcoB MaTeMaTUKH 5—6 KJIaccoB, aireOpbl U TeoMeTpuu 7—9 KiaccoB OOBEIUHEHO KaK B MCTOPUYECKU
CJIOKUBIITMECS JIMHUM (YHCIIOBasA, anredpandeckasi, reoMeTpuieckasi, GyHKIIMOHAIbHAS U JP.), TAK U B OTHOCUTEIHLHO HOBBIE
(cToxacTthueckasi TUHUSA, «peanbHas MaTeMaTukay). OTIeNbHO NPEACTABICHbBI JUHUS CIOKETHBIX 3a7]a4, UICTOpUYECKAs JTUHUSI.

DJieMeHTbI TEOPUU MHOKECTB U MATEMATHYECKOIi JTOTUKHU
Cornacao ®I'OC ocHoBHOTO 001Ier0 00pa30BaHUs B Kypc MaTeMaTHUKH BBEIEH paszen «Jlorukay, KOTOpBIA HE TpEaIoiaraet
JIOTIOJTHUTENIBHBIX YaCcOB Ha M3YYCHUH U BCTPAUBACTCS B PA3JIMYHBIC TEMBI KYPCOB MAaTEMATUKHA ¥ WH(HOOPMATHKU U TIPEIBAPSETCS
O3HAKOMJICHHEM C DJIEMEHTaMH TEOPUHU MHOKECTB.
MHoxKecTBA U OTHOLIECHUSI MEKIAY HUMHU



MHO0X€ECTBO, Xapakmepucmuueckoe cotUCme0 MHOMCECMEd, SIEMEHT MHOKECTBA, nycnmoe, KOHeYHoe, OeCKOHeUHoe MHOMCECMEO.
[TonmuO)kecTBO. OTHOILIEHNE MPUHAJICKHOCTH, BKIIOUEHHUS, PABEHCTBA. DJIEMEHThl MHOXECTBA, CIIOCOOBI 33JJaHUsl MHOXKECTB,
PAcno3Hagarue NOOMHONCECME U dJie- MEHMO8 NOOMHOICECME C UCNONIb308AHUEM KPY208 Jiliepa.
Onepanumn HAJI MHOKECTBAMHU

[lepeceuenrne 1 OOBEAMHEHUE MHOXKECTB. PazHocmb MHOXMCecms, OOnOAHeHue MHodcecmsea. Unmepnpemayus onepayuil Hao
MHOACECEAMU C NOMOWDBIO KPY208 Juiepa.

JIeMEHTbI JIOTUKH
Omnpenenenue. YTBepxkaeHus. AKCUOMBI U TeopeMbl. JlokazarenbcTBo. JlokazaTenbCcTBO OT MPOTHMBHOrO. Teopema, oOpaTHas
naHHow. IIpumep u koHTpIIpUMED.

BrickasbiBaHus
HcTUHHOCTB U JI0)KHOCTD BbICKa3bIBaHUs. ClodicHble u npocmele gvickazviéanus. Onepayuu Hao 8blCKA3bIBAHUSIMU C
UCNONIL30BAHUEM JIO2UYECKUX C85- 30K: U, UL, He. Y CI08Hble 8bICKA3bIBAHUA (UMNAUKAYULL).

Conep:xxanune Kypca MaTeMaTHKH B 5—6 KJiaccax
1. HarypaJjibHbIe YHCJIa U HYJIb

HaTtypaJjbHblil psiji YKCeJI U ero CBONCTBA
HatypansHoe uncio, MHOXKECTBO HATYpaJIbHBIX YHCEI U €r0 CBOMCTBA, N300pakeHNE HATypaTbHBIX YHCENl TOUKaMHU Ha YUCIOBOM
npsMoi. Mcrionb30BaHuEe CBOKWCTB HATYyPaJIbHBIX YHCEN MPU PELICHUHN 3a]a4.

3anuch U YTeHHE HATYPAJIbHBIX YHCeJ
Paznmuuue mexny nndpoit u unciaom. [lo3uironHas 3ammuch HaTypadbHOTO YKCIIa, TOMECTHOE 3HaUYeHUE U(DPHI, pa3psibl U
KJIACChl, COOTHOLIEHNE MEXIY ABYMSI COCETHUMHU PA3PSAAHBIMU €UHULIAMH, YTEHUE U 3alHCh HATYpPaJIbHbBIX YHCEIL.

OxpyrieHue HATYpPaJbHBIX YHCEJ

HeobxonumocTts okpyraeHus. [IpaBuino okpyrieHus HaTypaabHBIX YUCET.

CpaBHeHHe HATYpPAJbHBIX YHCeJI, CPaBHEeHHUE ¢ YucJI0oM ()
[lonsiTHEe O CpaBHEHUM YKCEN, CPABHEHUE HATYPAIbHBIX YUCET APYT C APYTOM U C HyJIEM, MaTeMaTUYECKas 3alUCh CPAaBHEHHI,
crocoObl CPAaBHEHUS YHCEI.

JeiicTBUS ¢ HATYPAJIBHBIMH YHCJIAMH
CnoxeHue v BBIYUTaHUE, KOMIIOHEHTHI CJIIOKEHUS U BBIYMTAHUSA, CBSI3b MEXKAY HUMH, HAXOK/I€HHE CYMMbI U PA3HOCTH, U3MEHEHUE
CYMMBI ¥ pa3HOCTH IIPU UBMEHEHUU KOMIIOHEHTOB CII0KEHUSI U BBIYUTAHUS.



YMHOXEHUE U JIeJICHUE, KOMITOHEHThl YMHOKEHHUS U JCJCHUS, CBSI3b MEX1Y HUMU, YMHOXXEHHUE U CIIOKEHUE B CTOJIOUK, JIeJICHUE
YTOJIKOM, MPOBEPKA pe3yJibTaTa C MOMOIIbIO MPUKUAKUA U 0OPATHOTO ACHCTBUS.
[TepemecTUTENBHBIN U COYETATENBHBIN 3aKOHBI CIIOKEHUS U YMHOKEHUSI, PACIIPEICIUTEIIbHBIN 3aKOH YMHOKEHUSI OTHOCUTEIBHO
CIIOXKEHUS, 000CHO 8aHUe an20pUmmos 8bINOIHEeHUsI apupMemuyeckKux Oeucmeuli.

CreneHb ¢ HATypaJbHbIM NOKA3aTEJIEM
3anuch 4yKcia B BUAE CYMMBI Pa3psIHbIX CIAraeMbIX, MOPSIOK BBIIIOJTHEHUS JEUCTBUM B BBIPAKEHUAX, COACPKAIIUX CTEEHb,
BBIYMCIICHUE 3HAYEHUM BBIPAXKEHUM, COEPKAIIUX CTEICHb.

YucnoBble BHIpaKeHUs
UucnoBoe BbIpaXKEHUE U €TI0 3HAYCHUE, TOPSAO0K BBITIOJIHEHUS JEUCTBUM.

Jlesienue ¢ ocTaTKOM
JleneHue ¢ OCTaTKOM Ha MHOKECTBE HATYPaJIbHBIX YHCEIN, c80Ucmea denenusi ¢ ocmamkom. [IpakTudaeckue 3a1auu Ha JejIeHue ¢
OCTaTKOM.

CBoiicTBA M NPU3HAKHM 1€JITUMOCTH
CBOMCTBO ACIMMOCTH CyMMBI (pa3HOCTH) Ha uKciio. [Ipusnaku nenumoctu Ha 2, 3, 5, 9, 10. Ilpusunaxu oenumocmu na 4, 6, 8, 11.
Lokazamenvcmeo npusnaxkos oenumocmu. PerieHre npakTHUeCKUX 3a/1a4 ¢ IPUMEHEHUEM MPU3HAKOB JAEIUMOCTH.
Pa3zyoxxeHue 4yncJIa HA IPOCThIE MHOMXKHUTEIH

[IpocTele U cocTaBHbIE UKCHIaA, peuemo

Ipamocghena.

Pa3noxkenne HaTypajdpbHOTO YHCJIAa HAa MHOXXHTENH, Pa3IOKCHHE Ha MPOCThble MHOXKHUTENU. Koauuecmeo Oenumeneti uucia,
aneopumm paziodHCceHus Yucia Ha npocmvle MHONCUMeENU, OCHOBHAS Meopema apu@dMemuKu.

AJireOpanvecKne BbIpasKeHHU s
Ucnonb3oBanue OYKB Juisi OOO3HAYEHUsS YHWCEN, BBIYMCICHUE 3HAUCHUS alNreOpandecKoro BBIPAKEHHS, TNPUMEHEHHE
anredpandecKuX BHIPAKCHUM JIJIS 3aICH CBOMCTB apuMETHIECKUX ACHCTBU, Mpeodpa3oBaHue alreOpandecKuX BhIPAKEHUN.

Jenuresu u KpaTHbIe
JlenuTens U €ro CBOMCTBA, OOMIMN ACIHMTENb IBYX M 0oJiee yucell, HAauOOJIbIINNA OOIMMIA JCIHUTENb, B3aUMHO IIPOCTHIC YHCIIA,
HaxOoXJeHUe HamOomble- To obmero aenmurtens. KpatHoe u ero cBoiicTBa, oOiiee KpaTHOEe ABYX W Oojee Yrcell, HANMEHbBIIEe
o01ee KpaTHOE, CIIOCOOBI HAX0XKICHHSI HAMMEHBIIIETO 00IIero KpaTHOTO.

2 podu



OO0bIKHOBEHHbBIE 1PO0H
Hons, yacTb, 1poOHOE Yncio, Apodk. J(poOHoe uncio kKak pe3ynbTat aenaeHus. [IpaBuibHble U HEMpaBUIbHBIE 1pOOU, CMELIaHHAs
JIpoOb (CMEIIIAHHOE YHUCIIO).
3anuch HaTypaJIbHOT'O YUCIIA B BUAE ApOOHU € 3aJaHHBIM 3HAMEHATelIeM, TpeoOpa3oBaHue CMEIIaHHOW 1poOu B
HeIpaBUWIbHYIO Apo0b 1 Ha000poT. IIpuBenenue npodeit k obmeMy 3HamMmeHaresnto. CpaBHEHHE OOBIKHOBEHHBIX APOOEil.
CrnoxeHue U BBIYMTaHHE OOBIKHOBEHHBIX ApO0ei. YMHOKEHUE U JIeTICHHUE
OOBIKHOBEHHBIX JIpoOeit. ApudMeTudecKre IMCTBUS CO CMEIIAHHBIMU JIPOOSIMU.
ApudmeTndeckue N1eUCTBUS C IPOOHBIMU YUCITIAMHU.
Cnocobvl payuoHanuzayuy 8bl4UCIeHUl U UX NPUMEHEeHUe NPU GbINOTHEHUU OelCMBU.
JlecsaiTHYHBIE ApO0OH
Lenas u qpobHas yactu AecsaTuyHon aApoou. [IpeoOpa3zoBanue aAecATUUHBIX ApoOel B 0ObIKHOBEHHBIE. CpaBHEHHE JECATUUHBIX
npoOeii. CrioxeHre W BEIYUTAHUE JCCATUUHBIX ApoOei. OKpyriieHue ASCATUYHBIX Apo0eid. YMHOKEHHUE U JCICHUE JTECITUIHBIX
npobeii. Ilpeobpazosanue 0bbikHOBGeHHBIX Opodell 8 Oecamuunbie Opoou. Koneunvle u becxoneunvie decamuynvie Opoou.
OTHOIIEHHE IBYX YHCEJ
Macmtab Ha nnane u kapte. [Iponopiuu. CBoiicTBa Mponopiuii, NpUMEHEHHE MPONOPIUN U OTHOLIEHUN MTPHU PEUICHUU 3a/1a4.
Cpennee apugmMeTnyecKoe Yuce.
Cpennee apudmernyeckoe AByX uucen. M3o0paxenue cpeaHero apuMeTuyeckoro JIByX 4Mcelsl Ha YUCI0BOM npsaMoi. Pemienue
NPAKTHYECKUX 33724 ¢ IPUMEHEHUEM cpeHero apupmernueckoro. Cpednee apupmemuueckoe HeCKOIbKUX YUCE]L.
IIpoueHTHI
[lonsiTue nporeHTa. Berarcienre MpoueHToB OT YKCia U YUCIia IO U3BECTHOMY MPOIICHTY, BEIPAKEHHUE OTHOIIICHHUS B MPOIICHTAX.
Pemenue HECI0XK- HBIX MPAKTUYECKUX 33724 C MMPOIICHTAMH.
JAnarpamMmmbl
CronbuaThie ¥ KpyroBble AuarpaMMmel. M3Bneduenne napopManuu u3 auarpamm. HMzobpasicernue ouazpamm no Yucio8bimM OaHHbIM.
3. PanmoHaabHbIE YHCIA
IHonoxuTebHbIE H OTPULATEIbHbIE YHCIA
N300paxeHue ynces Ha YUCIOBOU (KOOpAMHATHOW) psiMoil. CpaBHEeHHE uncesl. Moyl ynciia, TeOMETpUUECKas HHTEPIIPETALIMS
MOAyJis uncia. JIedcTBUS C MOJIOKUTEIbHBIMU U OTPULIATETbHBIMU YKCIaMU. MHOKECTBO LIEJIBIX YHCEIL.
IlonsiTne 0 pannoHaIbLHOM YMcCae. [lepsuunoe npedcmasienue 0 MHOMCECMEE PAYUOHATbHBIX Yucen. JIedcTBus ¢
palMOHAIBLHBIMU YUCIAMU.



4 PemieHue TeKCTOBBIX 3a1a4
Ennnunbl m3dMepeHuii: JUIMHBI, MUIOMagu, oO0beMa, MacChl, BPEMEHHU, CKOPOCTU. 3aBUCHUMOCTH MEXIY €IAUHUIAMHU
M3MEPEHUs KaXKJI0W BEJIMUYUHBI. 3aBUCUMOCTH MEXAY BEIIMUMHAMU: CKOPOCTh, BPEMS, PACCTOSHUE; TPOU3BOAUTEIHHOCTD,
BpeMsl, paboTa; 1leHa, KOJIMYeCTBO, CTOUMOCTb.
3agaum Ha Bce apuMeTHIECKHE IeHCTBUA

Pemenue TeKCTOBBIX 3a/1a4 aprupMeTndeckum crnocodboM. Mcnonb3zoBanue TabauL, CXeM, YepTEXKEH, IPYruX CPEACTB
peJACTaBICHUS JAHHBIX TIPU pe- MIEHUU 3a]]auu.

3aiauu Ha IBUKEHHE, PA00TY M MOKYNKHU
Periienrie HECTOKHBIX 3a/1a4 HA JBU)KEHHUE B TPOTUBOIMOJIOKHBIX HAMMPABJICHUSAX, B OJTHOM HaIpaBJICHUH, IBIKCHHUE TIO PEKE MO
TEYEHUIO U IPOTUB TeueHus. PemeHne 3a1a4 Ha COBMECTHYIO paboTy. [Ipumenenue npobeit mpu peiieHnu 3aay.

3agaum Ha YacTH, 10/, POUEHTHI
Pemenue 3a1ay Ha HAXOXKIEHHWE YACTH YMCIIa ¥ YMCIia o ero YyacTu. Pemenue 3a7a4 Ha mpoueHTsl U 1onu. [Ipumenenue
MPOTIOPIIMIA MPU PEIICHUHU 3aa4.

Jloruyeckue 3aga4u
PelieHrie HECIOKHBIX JIOTUYECKUX 3aad. Pewenue noeuyeckux 3a0ad ¢ nomMowbio

epaghos, mabdauy. OCHOBHbIE METOAbI PellIeHHsI TEKCTOBBIX 3a/1a4:

apudmeTndeckuit, nepedop BapuantoB. Harnsanas reomerpus
durypsl B okpyxatoiieM mupe. Harmsaubeie npencraBieHust o Gurypax Ha IUIOCKOCTH: MpsMasi, OTPE30K, Jyd, yroJ, JoMaHas,
MHOTOYTOJIbHUK, OK- PYKHOCTh, Kpyr. UeThIpeXyroybHHUK, MPSMOYTOJIbHUK, KBaApaT. TPEyroibHUK, 8UObl MPey2OJibHUKOS.
IIpasunvusie mHocoyeonvruxu. 300paxkeHre OCHOBHBIX TEOMETPUUECKUX QUTYD. B3aumHoe pacnonodicerue 08X NPAMbIX, 08YX
OKpYJICHOCmeE, NpAMOU U OKpyxcHocmu. JlinHa oTpe3ka, gomaHoW. Egunuubl usmepeHus miuHbl. [locTpoeHue oTpe3ka
3aJaHHOU JUTHHBL. Buae! yrios. ['pagycHas Mepa yria. M3mepeHnne U moCTpOeHUe YIiioB ¢ IMTIOMO- IO TPAHCIIOPTHPA.
[lepumerp mHOroyronbHuka. lloHstue miomaan ¢GUrypbl; €IWHULBI HU3MepeHus Iuiomanu. [lmomans OpsIMOYroJbHUKA,
kBajpata. [[pubnmkeHHoe n3Mepenne miomanu Guryp Ha Kietdaroi Oymare. Pagnogenuxue gueypoi.
Harnsnseie mpenctaBieHus O MPOCTPAHCTBEHHBIX (urypax: KyO, mapaienenunen, npusMa, nupaMmuaa, map, cdepa, KOHYC,
mnHap. M3o0pakeHne mNpoCTpaHCTBEHHBIX Guryp. Ilpumepwr ceuenuti. Muozocpannuxu. Ilpasunvhvie MHO202pAHHUKU.
[Tpumepsbl pa3BepTOK MHOTOIPAHHUKOB, LIMJIMHAPA U KOHYCA.
[Tonsitue o0vemMa; equHUIBI 00beMa. OObEM MPSAMOYTOIHHOTO MapajuieNenunesaa, Kyoa.
[lonsitue o pasenctBe Quryp. LlenTpanbHasi, oceBas U 3epkanvHas cuMmeTpun. M3o0paxkeHue



CUMMETPUUYHBIX (uryp. PellleHne NpakTHUECKUX 3aJad ¢ MPUMEHEHUEM MPOCTEUIIUX CBOWCTB

duryp.
Hcropus maTteMaTuKH
llosienenue yugp, 6yks, uepoenughos 6 npoyecce cuema u pacnpeoenenus npooykmos na [Ipeenem bauscnem Bocmoxe. CéA3b ¢

Heonumuueckot pesonroyuetl.
Pooicoenue wecmuoecamepuunoii cucmemsol cuucnenus. Ilosenenue decamuunou 3anucu 4ucei.

Poowcoenue u pazsumue apugpmemuxu namypanvuoix yucenr. HOK, HO/J, npocmole uucaa. Pewemo
Opamocgena. Iloasnenue nyns u ompuyamenbHulx Yuceil 8 mamemamuke opegnocmu. Ponb
Juogpanma. IHouemy 111000010 [ [12/podu 6 Basunone, Ecunme, Pume. Omxpvimue
oecamuunwvlx Opodei. Cmapunnsie cucmemol mep. [ecamuunvle Opoou u Mempuieckas cucmema
mep. JI. Macnuyxuii.

Conepxxanue Kypca MaTeMaTuku B 7-9
Kjaccax AJsiredopa

1. Yucaa
PanmonanbHble Ynucaa. MHOXKECTBO pallMOHAIBHBIX yncen. CpaBHEHUE pallMOHAIBHBIX YKcen. JlelcTBus C

paIoOHAIBHBIMHU YHCITAMH.
IIpeocmasnenue payuoHantbHO20 YUCIA 0eCAMU4HOU OpooObvIo.

HppaunonajabHbie YuCIa
[TonsiTMe wuWppamMoOHAIBHOTO 4YHcHa. Pacrmo3HaBaHue uWppalMoOHAIBHBIX uucen. Ilpumepsl OKa3aTelbCTB B anredf)e.
HppannroHaasHOCTh Yyucia 2 .
[Ipumenenue B reometpun. CpasHenue uppayuonaibhulx yucen. Muodcecmeao oeticmeumenvbHulX Yucell.
2. ToxknecTBeHHbBIE
npeodopazopanusi UucioBble U

OyKBeHHbIE BbIPasKeHUS
BripaxeHue ¢ nepeMeHHOI. 3HaueHue BeIpaxkeHusl. [logcTaHOBKA BhIpaKeHUI BMECTO NMEPEMEHHBIX.

Iesble BbIpaKeHUS
Crenenp ¢ HaTypajbHBIM IMOKa3zaTelieM U ee cBoicTBa. [IpeoOpa3oBaHUsl BBIPAKEHHM, COAEpPKAIIUX CTENEHU C HATypalbHbIM

IIOKa3aTCJICM.



OpHouneH, MHOTowIeH. JIeWcTBHS C OJHOWICHAMH W MHOTOWIEHAMHU (CJIOXKEHWEe, BBIYMTAHHWE, YMHOXXEHHE). DopMyIbl
COKpAIICHHOTO yYMHOXXEHHsSI: PAa3HOCTh KBaJapaTOB, KBAApaT CyMMBI M pa3HOCTH. Pa3lo)keHne MHOTOUYIEHAa HAa MHOXKUTEIH:
BBIHECEHUE OOILEr0 MHOXKUTENS 32 CKOOKH, epynnupos- Ka, npumeHeHue hopmyn cOKpaweHHo2o0 ymuodiceHus. Keaopammulil
MpexuieH, pasnodiceHue KeaopamHo20 mpexuiena Ha MHONCUMenu.

/Apo0HO-panuoHa/IbHbIE BHIPAKEHUS
Crenenp ¢ uenbIM mokazateneMm. lIpeoOpa3zoBaHue IpOOHO-TMHEWHBIX BBIPAKEHUH: CIIOKEHHE, YMHOXKEHUE, [IEJICHHE.
Aneebpauueckas 0pobw. Jonyc- mumvle 3HaA4UeHUs: NEpeMeHHbIX 6 OpOOHO-payuoHaIbHblX evipadicenusx. Cokpawenue
aneeopauveckux opooet. Illpusedenue ancedbpauveckux Opodei k obwemy 3Hamenamento. Jleiicmeus ¢ aneebpaudeckumu
OpoOAMU: ClOJHCEHUe, 8bIYUMAaHLe, YMHOJCeHUe, OelleHue, 80386e0eHUe 8 CINENeHb.
IIpeobpaszosanue gvipasicenuil, cOOepIcaujux 3HaK MoOYJisl.

KBaapaTHbie KOpHH

ApudmeTnyecknuii KBaJpaTHBIA KOopeHb. [IpeoOpa3oBaHKe BbIpaKCHUMN, COACpPIKAIIUX KBaJpaTHbIC KOPHU: YMHOXXCHHE,

JieJIeHUe, BBIHECEHNE MHOKHTEIS U3-TI0]] 3HaKa KOPHS, GHeCeHUe MHOJICUMeNs NOO 3HAK KOPHSL.

3. YpaBHeHust /|

HepaBeHCcTBa PaBeHcTBa
YucnoBoe paBeHCcTBO. CBOMCTBA YHCIOBBIX PABEHCTB. PaBEHCTBO ¢ MepeMeHHOi.

YpaBHeHus
[lonsiTue ypaBHEeHUs ¥ KOpHS ypaBHEHUS. [Ipedcmasnenue o pasHocunvHocmu ypasuenui. Obracmos onpedeieHus ypagHeHus
(0obnacmes 0onyCcmumvix 3HAYEHUU NePeMeHHOl).

JInHeHOe YyPABHEHHE U €r0 KOPHU
Pewiennie nuHelWHbIX ypaBHEHUU. Jluneunoe ypasuenue ¢ napamempom. Konuuecmeo xopueti 1uneuno2o ypaeuenus. Pewenue
JIUHEUHBIX YPABHEHUU C NapamempoM.

KBaapaTHoe ypaBHeHHe U €r0 KOPHU
KBanparnusie ypaBHeHus. HemonHbele kBajapaTHble ypaBHEHHUs. J[MCKpUMUHAHT KBaJApaTHOro ypaBHeHHs. Dopmylia KOpHEU
KBaJpaTHOro ypaBHeHUs. Teopema Buema. Teopema, obpamnas meopeme Buema. PellleHne KBagpaTHbIX YpPaBHEHUN:
UCIOJIb30BaHUE (OPMYIIBI ISl HaXOXKIACHUS KOPHEH, epa- guueckuil Memoo peuleHus:, pasiodcenue Ha MHOddCUmenu, noooop
KOpHell ¢ ucnoavzosanuem meopemvl Buema. Konuuecmeo Kopueu KeaOpamHoz20 YpaeHeHUs 6 3A6UCUMOCMU OM €20
ouckpumunauma. buxeadpammuvie ypaenenus. Ypaeuenus, ceooumvie K TUHEUHbIM U KeaopamuviM. Keaopamuwvie ypasnenus c
napamempom.



/{poOHO-panuoHaIbHbIe YPABHEHUSA
Pemenue npocredmmx ApoOHO-TMHEWHBIX YpaBHEHUN. Peutenue OpooHO-payuoHanbHulX YPaGHeHU.
Memoowvl pewienus ypasHeHnuu: mMemoovl pasHOCUILHLIX NPeodpa308aHull, Memoo 3aMeHbl NepemMeHHOU, 2papuiecKuti Memoo.
Hcnonvsosanue ceoticme pynkyuii npu peuieHuy ypasHeHuu.

IIpocmeriwue uppayuonanvuvie ypasuenus| f(x) [ a ,\/ f(%) 0 \/ g(¥) .
uoa

Ypasnenus euoa x" = a. Ypasuenus 6 yenvix
yucaax.

Cucrembl ypaBHeHHH



VYpaBHeHuE ¢ AByMsI epeMeHHbIMU. JIMHEIHOE ypaBHEHHUE C IBYMs IEPEMEHHBIMU. [Ipsamas Kak epaguueckas unmepnpemayus
JIUHEUHO20 YPABHEHUsL C O8YMsl NePEeMEeHHbIMU.
IToHaTHE cucTEMBI YpaBHEHHUM. PellieHre cucremMbl ypaBHEHUH.
MeToibl peleHrs: CUCTEM JIMHEHHBIX YPABHEHUM C IBYMSI IEPEMEHHBIMU: epaduuecKuii Memoo, Memoo Cl0HCEeHUs, METO
IIOJICTAaHOBKH.
Cucmembul TUHEUHBIX YPABHEHUU C NAPAMEMPOM.

HepaBeHcrBa
Uucnosslie HepaBeHCTBA. CBOMCTBA YHCIOBBIX HEPABEHCTB. [IpoBepKka cripaBeNIMBOCTH HEPABEHCTB MPH 3aJaHHBIX 3HAUCHUIX
nepemeHHbIX. HepaBeHCcTBO ¢ nepemenHoil. CTporue u HecTporue HepaBeHcTBa. Q01acme onpeodenenus: HepageHcmea (0baacmo
00Ny CMUMbIX 3HAYEHUL nepemMeH- HOl).
Pemenune nuHEWHBIX HEPABEHCTB.
Keaopammuoe nepasencmeo u e2o pewenus. Pewenue keaopamuuvix HepageHcmas: UCNoIb308anUe C8OUCME U 2paduka
K8AOpamuyHoU QyHKyuu, Memoo uHmepeanos. 3anucy peueHus KeaopamHo20 HepaseHCcmaa.
Pewenue yenvix u 0pobHO-payuoHaIbHBIX HEPABEHCME MEMOOOM UHMEPBALO8.

CucreMbl HEPABEHCTB
CucreMbl HEpPaBEHCTB C OJHOW IepeMeHHOH. PerieHue cucteM HEpaBEHCTB C OJHOW MEPEMEHHON: JIMHEWHBIX, K8aAOpamHbIX.
N300pakeHne perieHusi CUCTEMbl HEPAaBEHCTB HA YUCIIOBOU MPsMOii. 3aluch PelIeHHs] CUCTEMbI HEPABEHCTB.

4 MOYyHKIUU

IMonsiTue pyHKIUU

JlekapToBbl KOOPAMHATHI Ha TUIOCKOCTH. DOpMUPOBAHUE TPEACTABICHUN O METANpPEIMETHOM MOHSITHH «KOOPAMHATHI».
CrniocoOnI 3amanus QYHKIUN: aHATUTHYECKUH, rpadudeckuid, Tabnmuanbiid. ['paduk dyakmuu. [Ipumepsr GyHKIUH, TOTyIaeMbIX
B TIPOIIECCE HCCIEMOBAHUS PA3NMUYHBIX pPEabHbIX MPOIECCOB WM pelIeHHs 3aaad. 3HadyeHue (yHKuuu B Touke. CBOMCTBa
GyHKIMA: 00JIaCTh ONpPEACIICHUS, MHOXECTBO 3HAYCHMM, HYJIH, MPO- MEKYTKH 3HAKOIIOCTOSIHCTBA, YeMmHOCHb/HeYemHOCmb,
MPOMEXKYTKHA BO3pacTaHWs W YObIBaHMs, HauOoOJIbIIee WM HaWMEHbIIee 3HadeHHs. McciaenoBanue (yHKIMU 1O ee TrpaduKy.
lIpeocmasnenue 06 acumnmomax.

Henpepvisnocmu ¢yuxyuu. Kycouno 3adanusie gynkyuu.

JIuneiinass pyHKuUs
CaoiicTBa u rpaduk JuHeHOW (yHKIUU. YTioBOM KOo3hduiumeHT npsmoil. Pacnonoxenue rpaduka auHEeHHONW (YHKIUU B



3aBUCUMOCTU OT €€ yIJIo- Boro koddduimenta u cBoOogHOTrO wieHa. Haxoowcoenue Kodghguyuenmos nunelnou QyHKyuu no
3A0AHHBIM YCI0BUAM: NPOXOHCOCHUE NPAMOU uepe3 08¢ MOUYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOHCOEHUe NPIMOU depes
OAHHYI0 MOYKY U NAPANLENbHOU OAHHOU NPAMOU.

Ksagpatnunas gpyHkuus
CroiicTBa u Tpaduk kBaapatuuHou ¢yHkuuM (mapadona). Ilocmpoenue epaguxa xeadpamuunou @YHKYUU NO MOUKAM.
HaxoxneHnne Hynel KBajpa- TUYHOW (DYHKIMH, MHOJMCECMBA 3HAYEHUl, NPOMEI’CYMKOE 3HAKONOCMOAHCMBA, NPOMENCYMKO8
MOHOMOHHOCU.

OobOpaTHasi TPONOPUHOHAIBHOCTD

k
CgoiicTBa PyHKIIUU §~E = - ['unepboua.
X

I'pagpuxu ¢pynxyuir. Ilpeoopazosanue epagpuxa y! f(x) Onsanocmpoenus cpaghuxos vyl afl kxU bl [ c¢
@dyHKyuu dynkyuii suoa
I'paguxu y k Y x,yll 3x,y[x.
@yHryuil al 0
X
0 b A A

IMocsienoBaTeIbHOCTH M MPOTPeECCHH
HucnoBasg mocieqoBaTeabHOCTh. [IprMepbl YHCIOBBIX MMOCIEA0BATEIBHOCTEM. bECKOHEUYHBIE I0CIEN0BATEIBbHOCTH.

Apudmernyeckas mporpec- cus U ee cBoiicTBa. ['eomerpuueckas mporpeccusi. Qopmyna obdwe2o yieHa u CyMMbvl N NepPeblx
YleH08 apupmemuyeckol u 2ceomempuyeckoul npoepec- cuul. Cxo0awascs 2eomempuieckas npozpeccus.



5. PemeHue TeKCTOBBIX 3a1a4

3anaum Ha Bce apupMeTHYECKUE AeHCTBUSA
Perienrie TeKCTOBBIX 3a/1au apuMETHIECKUM criocoOoM. Mcrnonb3oBanue TabmuIl, cxeM, YepTexkel, APyrux CpecTB
MIPECTaBICHUS TaHHBIX MIPU Pe- MICHUH 3aJ1auu.

3aiauu Ha IBUKEHHE, PA00TY M MOKYNKHU
AHanu3 BO3MOXKHBIX CUTYyaIlui B3aUMHOT'O PACTIOJIOKEHUS 00BEKTOB MPU UX JBUKEHUHU, COOTHOIIEHUSI 0OEMOB BBITTOJTHIEMBIX
paboT mpu COBMECT- HOM padoTe.

3axaum Ha 4aCTH, 101U, IPOLEHTHI
Pemrenre 3a1au Ha HaXOXK/IGHUE YaCTH YKCJIA M YUCIIA 110 ero yacTu. Pemenue 3amay Ha mpoueHTsl U goiu. [Ilpumenenue
IIPOTIOPIIMIA MPU PEIICHUH 3a7a4.

Jloruyeckue 3aga4u
Pemenue norudeckux 3aaau. Peuenue 102uieckux 3a0ay ¢ ROMowbio 2pagos, maodiuy.

OcHOBHBIE METOAbI pelleHNsl TEKCTOBBIX 3a/1a4: apuMETHICCKUM, aredpandeckuii, mepedbop BapuaHToB. [lepguunvle

npeocmasienus 0 Opyaux Memooax peueHus 3a0ay (ceomempuyeckue u epaguieckue memoonl).

CraTucTika M TeOpusi BepPOSITHOCTEM

CrarucTuka

TabnuyHoe U rpaduueckoe MpencTaBieHre JaHHBIX, CTOJIOYAThIE U KPYrOBbIE JUArpaMMbl, rpaduku, MPUMEHEHHUE aua-
rpaMM U TpauKOB JJIsl OMUCAHUS 3aBUCUMOCTEH pealibHbIX BEJIUYMH, U3BIIeUeHUe nH(opMauu U3 Tabiull, 1uarpamMm u rpadu-
KoB. OnucarenbHble CTATUCTUYECKUE MTOKA3aTENN YUCIOBBIX HA0OPOB: cpeHee apudMeTHieckoe, Meduara, HauOobIlee U Hau-
MeHbIIIee 3HaueHUs1. Mepbl paccerBaHus: pa3Max, OuUcCnepcus U CmaHoapmHoe OmKIOHeHuUe.

CrnydaiiHasg N3MEHUYHMBOCTh. I3MEHUMBOCTH TIPH U3MEpEHUsx. Pewarowue npasuna. 3aKkOHOMEPHOCMU 8 U3MEHUUBHIX GelU-
YUHAX.

6. Ciyuaiinbie coObITHS

CrnydaiiHble OMBITHI (DKCIIEPUMEHTHI), DJIEMEHTApHBIE CiIy4dailHbie COOBITHS (MCXOJbI). BeposATHOCTH 3JIeMEHTapHBIX
coObITuid. COOBITUSA B CIIy4alHBIX SKCIEPUMEHTAX U OJAronpUsTCTBYIOLIUE 3JIEMEHTApHbBIE COOBITUS. BeposiTHOCTH ciiydallHbIX
coObITHi1. OTBITH ¢ PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU. Kiaccuieckue BEpOSITHOCTHBIE OIBITHI C UCTIOIB30BAHUEM
MOHET, KyOUKOB. [Ipedcmasnerue cobbimuii ¢ nomoubto oua- epamm Junepa. [Ipomusononodicuvlie codvimus, 00vbeOuHeHue u
nepeceuenue coovimuil. Ilpasuno cnoscenus seposmuocmeit. Cayuaiinslii 6100p.



llpeocmasnenue sxcnepumenma 6 eude oOepesa. Heszasucumvie cobvimus. Ymuoowcenue eeposimuocmeri He3ABUCUMbBIX
coovimuti. Ilocneoosamenvrvie nezasucumoble ucnoimanus. lIpeacTaBieHue 0 HE3aBUCUMBIX COOBITUSIX B JKU3HHU.

Inemenmuvt KOMOUHAMOPUKU

Ilpasuno ymmuooicenus, nepecmanosxku, Gaxkmopuan uucia. Coyemanus u uyucio covemauuti. DPopmyna uyucia
couemanuil. Tpeyeonvnux Ilackans. Onvimsl ¢ OOILUUM YUCTOM PABHOBOIMONCHLIX DJIEMEHMAPHBIX COObIMuUl. Bvluucienue
8eposimMHOCIeEll 8 ONblMmax ¢ HpuMeHeHuem Komounamop Huix Gopmyn. Henvimanus bepnynnu. Ycnex u mneyoaua.
Beposmuocmu coovimuti 6 cepuu ucnvimanuii bepuyinu.

Cnyuaiinsle geuuunbl

3Hakomcmeo co CryuatHbIMU 8eIUYUHAMU HA NPUMEPAX KOHEYHbIX OUCKPEemHbIX CAyYauHbulx eeiuduHn. Pacnpedenenue
seposmuocmeil. Mamemamuueckoe oodcuoanue. Ceoticmea mamemamuieckozo odicuoanus. Ilonamue o 3axomne 601bUIUX
yucen. Usmepenue seposmuocmetl. lIpumenenue 3aKkoHa OOIbWUX HUCEN 8 COYUOLOSUU, CIPAXOBAHUU, 8 30PABOOXPAHEHUU,
obecneueHuU 6e30NACHOCMU HACENIeHUS 8 UPE3BbIYAUHBIX CUMYAYUSIX.

I'eomeTpus
7. T'eomerpuyeckue Ppurypsol

Durypsl B reoMeTPHHU M B OKpPY KaloleM Mupe
I'eomeTpuueckas purypa. @opmMupoBaHue MPEACTABICHUN O METAIIPEAMETHOM TOHATHH «DHUTYpaY.
Touka, TUHUS, OTPE30K, MpsMas, Iy, JJoMaHasi, IUIOCKOCTh, YroJl, OMCCEKTpHCa YIjia U €€ CBOMCTBA, BUJBI YTIIOB,
MHOTOYTOJIbHUKH, KpyT. OceBasg cuMMeTpus reomeTpudeckux ¢puryp. LleHTpanbHas ciMMETpUst TeOMETPUUECKUX
buryp.

MHOroyroJibHUKH

MHOroyroJibHUK, €ro 3J€MEHThl U €ro CBOMCTBA. Pacro3HaBaHWE HEKOTOPBIX MHOTI'OYTOJIBHHUKOB. Buinykivle u Hegvinykibie
MHO20Yy20bHUKY. [Ipa- BUIbHBIE MHOTOYTOJIBHUKH.

Tpeyronsuauku. BeicoTa, Menmana, OWcCCeKTpuca, CpeaHssS JIMHUS TPEYroiabHUKA. PaBHOOEIpPEHHBIM TPEYTrONBHUK, €T0
CBOWCTBA W NMPHU3HAKUA. PaBHO- CTOPOHHUN TpeyrojibHUK. [IpAMOYronabHBIN, OCTPOYTOJIbHBINA, TYNOYTOJIbHBIA TPEYTOJbHUKH.
Bnaemnue yriel TpeyrosiibHuKa. HepaBeHCTBO TpEyroab HUKA.

UYeTtsipexyronbuuku. [lapamienorpamm, poMO, NpsiMOYTOJIbHUK, KBaJIpaT, Tpareuus, paBHoOeApeHHas Tpaneuus. CBoiicTBa u



IIPU3HAKY MapajlieNno- rpaMma, pom0a, IpsAMOYTroJIbHUKA, KBagpaTa.
OKpy:KHOCTB, KPYT
OKpy HOCTb, KPYT, X dJIEMEHTHI U CBOKCTBA; LICHTPAJIbHBIE U BIMCAHHBbIE YIUIbl. KacatenbHas u cekywas K OKpYKHOCTH, UX
ceéoticmeéa. BriucaHHbIE U ONIMCAHHBIE OKPYXKHOCTHU JUISl TPEYTOIIbHUKOB, Yemblpexy201bHUKO8, NPAGUNbHbIX MHO20)201bHUKOE.
I'eomeTpuyeckue Gurypsl B NpocTPaHCTBE (00bEMHBIE TeJIa)
Mnozocpannux u eco snemenmoui. Hazeanus MHO20ZpAHHUKOE C PA3HBLIM NOJIOICEHUEM U KOIUYECTNEOM ZpPAHEll.
[lepBuuHbIe MpeACTaBICHUS O MUpaMUJie, Mapaienenuneae, npusme, cdepe, mape, IWIMHIPE, KOHYCE, UX DJIEMEHTaX U
IIPOCTEHIINX CBOMCTBAX.

Otnomenust PaBeHcTBO huryp

CgolicTBa paBHBIX TPEYroJbHUKOB. [Ipr3HaKKU paBEeHCTBA TPEYTOJIBLHUKOB.

[TapannenbHOCTB NPSAMBIX
[Ipu3Haku 1 CBOMCTBA MapajuleIbHBIX MPSAMBIX. AKCHOMa napaienbHocTd EBkinaa. Teopema Paneca.

[lepneHauKyIsIpHBIE MIPSIMbIE
[Tpsamoit yron. Ilepnenaukyinsp k npamoit. Hakinonnas, npoekuusi. CepeTMHHBIN NEepIeHAUKYIAp K 0Tpe3Ky. CBoilcTBa u
NPU3HAKYU MIEPIEHINKYIISIPHOCTH.

[TomoGue
[TponopunonanbHbie 0Tpe3kH, mogodue ¢uryp. [logoOHpIe Tpeyronsuuku. [Ipu3Haku mogoowus.
o U3MepeHus v BerunciieHus BeandnHbl
[Tonstre Benmuunsbl. JnuHa. M3mepenue mimHbl. EnquHULB n13MepeHus IMHbL. BenrunHa yria.
['panycnas mepa yrna. [lonstre o miomaan miockoi GUrypsl u ee cBoricTBax. MizmMepenue miomaiei.
EnuHuier uamepenust miomanm.
[IpencraBnenue 06 o0veme u ero cBoiicTBax. 3mepenne oobema. Enunuiib namMmepenus 00beMoB.

N3Mepenus n BIUUCIEHUS
NHcTpyMeHTBl 111 U3MEPEHUN M TMOCTPOCHUI; HM3MEpPEHHE U BBIUMCICHHE YIJIOB, JIMH (pacCTOSIHUM), IUIOMIaAeH.
Tpuronomerpuyeckue QyHKIUH OCTPOrO YIJia B MPSMOYTOJbHOM TpeyrojibHUKEe TpuroHoMeTpuueckue (yHKIMU TYIOTO
yriia. Berancnenue 3j1eMeHTOB TPEYTrOJIbHUKOB ¢ UCITOJIBb30BAHUEM TPUTOHOMETPUUYECKUX COOTHOIIEHUN. DOpMYJIbI TUIOMIAAN
TPEYTroJbHUKA, MapajuiejorpaMMa M €ro 4aCcTHBIX BUIOB, (JOPMYIIBI IJIUHBI OKPY>KHOCTH M TUIomanu kpyra. CpaBHeHUE U
BbIuKcIieHue miomanaei. Teopema Iudaropa. Teopema cunycoB. TeopemMa KOCUHYCOB.



PaccrosiHus
Paccrosinue mexay Toukamu. PaccTosiHre ot Touku 10 npsimoid. Paccrosinue mexay purypamu.
e [l'eomeTpuyeckue NOCTpOCHUA
['eoMeTpuueckue NOCTpOSHUS AJIA WLTIOCTPALMU CBOMCTB T€OMETPUUECKUX PUTYD.
HNHCTpYyMEHTHI 715 IOCTPOCHUM: IUPKYIIb, JTUHENKA, YTOJIbHUK. [IpocTenine noCTpOeHNs HUPKYJIEM U JIMHEUKON: IOCTPOCHUE
OMCCEeKTPHCHI yria, NepreHIuKyspa K IpsIMOid, yria, paBHOT'O JaHHOMY,
ITocTpoeHue TpeyroJbHUKOB 10 TPEM CTOPOHAM, IBYM CTOPOHAM U YIUIy MEXAY HUMHU, CTOPOHE U IBYM
IIPUJIEKAIUM K HeH yriaMm. JleneHne oTpe3ka B JaHHOM OTHOLIEHUH.
e ['eomerpuueckue nmpeodpazoBanus [IpeoOpazoBanus
[Tonsitue npeobpazosanus. [Ipencrapnenre o MeTanpeIMETHOM OHITHH «TIpeoOpa3zoBanue». [logodue.
JIBH>KEHMS

OceBas U LIEeHTpaIbHAsA CUMMETPUS, NOBOPOM U NAPAJLIeNbHblU nepeHoc. Kombunayuu 08udxiceHutl Ha nioCKOCmu U ux
ceoticmad.
BeKkTOpBI 1 KOOPAUHATHI HA
IJI0CKOCTH BekTOophl
[TonsiTue BexkTOpa, ACHCTBUS HaJl BEKTOPAMH, UCITOJIH30BaHUE BEKTOPOB B PUBHKE, pa3/10dceHUue 6eKmopa Ha
cocmasnsawue, CKAIPHoOe NPouzeeoeHue.
Koopaunatel
OCHOBHBIE TIOHATHS, KOOPOUHAMBL BEKMOPA, PACCMOsHUe MeducOy moukamu. Koopounamol cepedunvl
ompeska. Ypasnenus gueyp. Ilpumenenue 6eKkmopos u KoopouHam 0Jis peuerusi nPoOCmeuniux
2eomempuyecKux 3a0ad.

HUcTopust MaTeMaTHKHU
Bosuuxnosenue mamemamuxu kax Hayku, smansl ee pazeumus. OCHOBHble pa3zodenvl mamemamuxu. Buvioarowuecs
MaAmemMamuKku u ux 6Kido 6 pazeu- mue HayKu.
beckoneunocmv mmooicecmea npocmeix yucen. Hucna u onunvl ompeskos. Payuonanvnvie uucna. IlompebnHocmo 6
uppayuoranvuwix yucnax. [llkona [ugacopa
3apooicoenue ancebpvr 8 Hedpax apughmemuxu. An-Xopezmu. Poowcoenue Oykeennou cumeonuxu. Il. @epma, D. Buem, P.



Hexapm. Hcmopus eonpoca o HaxodcOeHuu Gopmyn KopHel aneebpauyeckux ypasHeHuti cmenereu, bonrvuux yemoipex. H.
Tapmanvs, /. Kapoano, HX. Abens, D. I'anya.

llosgnenue memooa KoopOuHam, NO380AI0UE20 NEPesoOUmMb 2eoMempudeckue 00vbeKmvl Ha A3bIK aneedpul. lloaenenue
epaghuxos ynkyuil. P. Jle- kapm, I[1. @epma. [Ipumepvi paznuunsvix cucmem KOOPOUHAM.

3aoaua Jleonapoo Iluzanckoeo (@ubonauwuu) o kpoauxax, wucia Puoonauuu. 3adauwa o waxmamuou docke. Cxooumocms
2eomempuyeckol npozpec- Cuu.

Hcmoku meopuu seposmuocmeti: cmpaxogoe oeno, azapmuvie uepol. 1. @epma, b.Ilackanw, A. Bepuynnu, A.H.Koaimozopos.
Om 3emneodenus k ceomempuu. Ilugpazop u eco wxona. ®anec, Apxumeo. Ilnamon u Apucmomens. Ilocmpoenue npasuibHvix
MHO20Y20bHUK08. K6ao- pamypa kpyea. Yoeoenue kyoa. Ucmopus uucna rr. 3onomoe cewenue. «Hauanay» Eexnuoa. JI Diinep,
H.U.Jlobauesckuii. Ucmopus namozo nocmyna- ma.

I'eomempus u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCIU OKPYHCATOUE20 MUPA.

Acmponomus u ceomempus. Ymo u kax y3namu Aunaxcaeop, Spamocgen u Apucmapx o pasmepax Jlynwoi, 3emnu u Connya.
Paccmosnusa om 3emnu 0o Jlynvt u Connya. Mzmepenue paccmosnus om 3emau 0o Mapca.

Ponv poccuiickux yuenvix 6 pazeumuu mamemamuxu. JI. Duinep. H 1. Jlobauesckuii, 11.J1. Yeoviues, C. Kosanesckas, A.H.
Konmozopos. Mamemamuxa é pazeumuu Poccuu: [lemp I, wxona mamemamuyeckux u HA8UAYKUX HAYK, pa3eumue
poccutickozo ¢paoma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenowuu.

Pazned I11. TemaTnyeckoe miIaHUpPOBaHHUE C YKA3aHHEM KOJIMYECTBA YaCOB, OTBOJAMMbIX
HA OCBOCHHE KAKIA0 TeMbI

MareMaTuka 5 KJjacce

KoJa-Bo
Ne m\nm Tema, conepxanue 4acoB
1-5 Iloemopenue Kypca HauaibHOU WIKOJIbL S5
6 Hamypanvnule yucna u nyao 46
6 P HaTypaJbHBIX YHCeJI. 1




HatypanbHoe 4uCi0O, MHOXKECTBO HAaTypajbHBIX UYMCEI M €ro CBOMCTBA. M300pa)keHue
HaTypaJbHbIX YUCEJI TOYKAMU HAa YUCIOBOU IPSIMOM.

7-8

JlecATHYHAS CHCTEMA 3aNMCH HATYPAJIbHBIX YyHcea Paznuure Mexay nuppoi U YUCIOM.
[lo3uniMOHHas 3amMKMCh HATYPAJTBbHOTO YMCIIA, MOMECTHOE 3HAaueHuEe LU(pPBI, pa3psabl U KIaccChl,
COOTHOUIEHWE MEXIYy [JBYMS COCEIHMMHU pa3psSOHbIMU €AMHULAMH, YTEHUE U 3aIHCh
HATypAJIbHBIX YUCEJN. 3alMCh YHUCIIA B BUJE CYMMBI Pa3psiIHbIX CIIaraeMbIX.

9-10

CpaBHeHHe HaTypaJbHbIX 4mMces. [loHATHE O CpaBHEHHWHM YHCEN, CpPaBHEHUE
HATypaJIbHBIX YUCEN JAPYT C APYroM U C HYJIEM, MaTeMaTHYeCcKas 3aluCh CPAaBHEHHI, CIIOCOOBI
CpPaBHEHHUSI YHCEIL.

HeobOxonumocTts okpyraeHus. [IpaBuino okpyrieHus: HaTypaibHbIX YUCET.

11-13

Caoxenue. 3akoHbI cj10:keHHs1. CI0KEHHE, KOMIIOHEHTHI CII0KEHUS, HAXO0KICHHE
CYMMBI, U3MEHEHHUE CYMMBI TP U3MEHEHUH KOMIIOHEHTOB CJIOKEHUS U BBIYUTAHUS.
[lepemecTUTENBHBIN U COUETATEIBHBIN 3aKOHBI CIIOKEHUS, 000CHOBAHUE AN2OPUMMO8
8bINOJIHEHUSL apUuhMemuiecKux Oeticmaull.

14-16

Bpruntanue. BpruntaHue, KOMIOHEHTHI BBIYMTAHHUS, CBS3b MEXKAY HUMH, HAXOXKJICHUE
Pa3sHOCTH, HM3MEHEHHE CYMMBl W DPA3HOCTU MPU H3MEHEHUHM KOMIIOHEHTOB CIIOKECHHUS U
BblunTaHug. CBSi3b MEXKIY CJIOKEHHEM U BBIUATAEM, HX KOMIIOHEHTaMHU, 00O0CHO8AHUE
AI20PUMMO8B BbINOJHEHUS APUDMEMULecKUX Oelicmaeull.

17-18

PenreHne TEKCTOBBIX 3224 € NMOMOLUBI0 CJI0KEHMS M BblYUTaHUs. lcnonb3oBaHue
CBOWCTB HATYPAJIbHBIX YHCEI IPU PELICHUH 3a]1a4.

19-21

YMHo:xeHne. 3aKOHBI YMHOKEHHUS. Y MHOKEHHE, KOMIIOHEHTHI YMHOXKEHUS U JI€JICHUS,
CBSI3b MEXIy HUMH, TPOBEPKA pe3yabTaTa C MOMOIMIBIO TPUKUIKHA U 0OPATHOTO JICHCTBUS.
[lepeMecTUTENBHBIN U COUETATENbHBIN 3aKOHBI YMHOXKEHUS, 000CHOBAHUE Al20PUMMO8
8bINOJIHEHUS. apUPMemUUecKux Oeucmaull.




PacnpenenurenbHblii 3aK0H. PacripenenuTenbHbI 3aKOH YMHOKEHUS OTHOCUTEIBHO

22-23 CIIO>KCHHUS,

CaoxeHne M BbIYMTAHHE 4Hcea CcTOa0MKOM. CloKeHHME B CTOJOMK, NpPOBEpKa
pe3ynbrata ¢ T[OMOIIbI0 MNPUKUAKK MU OOpaTHOTO JEWUCTBUS, 00OOCHO8AHUE ANCOPUMMO8
8bINOJIHEHUSL APUDMEMUUecKUX Oeticmauli.

24-26
YMHo:KXeHNe Yucea CTOIA0OMKOM. YMHOKEHUE U KOMIIOHEHTHI YMHOXEHUS, CBSI3b MEXKITY
HUMH, YMHOXXEHHE B CTOJOHUK, 00OOCHOBAHUE aN2OPUMMOSE GbINOJIHEHUS apugmemuyeckux
27-29 oeticmauii.
Kontpoabnass padora Nel «ChuoxeHue, BBIYMTAHHE M YMHOKEHHE HATYPAJbHBIX
30 qmcesa ».

Crenenbp ¢ HaTypaJibHbIM NoOKa3aTegeM. CTeneHb C HaTypajbHBIM IIOKa3aTeseM,

NOPSIIOK BBITIOJTHEHUS IEMCTBUI B BBIPAXKECHUSIX, COJIEPKAUIUX CTEIEHb, BBIYMCICHUE 3HAYEHUN
31-32 BBIPAXECHU U, COAEPKAIIUX CTEIICHb.
[esenne ynces. JleneHue, KOMIIOHEHTHI I€JIEHUS, CBS3b MEXKAY HUMH, E€JICHUE YTOJIKOM,
IIPOBEpKa pe3ysibTaTta ¢ MOMOIIBIO MPUKUAKA U 00OPATHOTO ACHCTBUS, 000CHOBAHUE ANOPUMMO8

33-35 8bINOJHEHUS. apupmemuyeckux Oelcmaul.

PelieHne TeKCTOBBIX 32124 C IOMOIIbI0 YMHOKEHH S U JleJIeHUs1. PenieHrne TeKCTOBBIX
36-37 3a/1a9 apu(PMETHIECKUM CIIOCOOOM.

3agauu «Ha yacTu». Mcnonas3oBanue TabauIl, CXeM, YePTEKEH, IPYTUX CPEICTB
38-40 IIPEJACTABJICHUS JAHHBIX IIPU PELICHUU 3a/1a4H.

[esieHne ¢ 0cTATKOM. J[eJieHre C OCTaTKOM Ha MHOXECTBE HATYPAJIbHBIX YUCEIl, C8OLCMEA
41-43 oenenus ¢ ocmamkom. lIpakTruuecKkue 3a1auu Ha JICJIEHUE C OCTATKOM.

44-45

YucioBble BbIpaxkeHHss. UNCIOBOE BBIPAKCHUE W €r0 3HAYCHUE, MOPSIOK BBITOIHCHUS
JICHCTBUI.




KontpouabHas padora Ne2 «HartypaJjibHbIe Ync/Ia U HYJIb)»

46
47-49 Haxo:x/1eHue Q1ByX 4ucCeJI 10 UX CYMMe M Pa3HOCTH.
3aHumMaTesbHbIE 3a1a4u. PellleHNe HECITOKHBIX JJOTUYECKUX 3a1ad. Peuwenue noeuyeckux
3a0a4 ¢ nNoMowblo epagos, mabauy.
50-51
Pazgea H3zmepenue gequuun 30
Hpamas. Jyd. Orpe3ok. Ourypsl B oKpyxkarolieM Mupe. HarnsaHele npeactaBieHus o
durypax Ha IUIOCKOCTH: MpsiMas, OTPE30K, Jy4, yroi, JioMaHasi. BzaumHoe pacnonodiceHue 08yx
npamvix. 300pakeHre OCHOBHBIX T€OMETPUUYECKUX PUTYD.
52-53
HN3mepenue orpe3koB. J[inHa oTpe3ka, JIOMaHOW. EqWHUIIBI U3MEPEHUS IUTUHBI.
54-55 ITocTpoeHue oTpe3ka 3aJaHHOM JJIMHBI.
56-57 MeTpuyeckue eIMHAIBI JJIUHBI.
IlpeacTaBieHue HATYpPAJbHBIX YHCEJ] HA KOOPAUHATHOM Jy4e.
58-59
KonTpoabnas pabora Ne3 « EAUHMIBI U3MeEPEHUD)
60
OxpyxHnoctb 1 Kpyr. Cepa u map. Harnsgasie npeacrasnenus o purypax Ha
IJIOCKOCTH: TIpsIMasi, OTPE30K, OKPYKHOCTb, KPYT. B3aumuoe pacnoodicenue 08yxX OKpy*CHOCmel,
61 NPAMOU U OKPYHCHOCHIUL.
Yrasbl. U3mepenne yraoB. Buael yrinos. ['pagycHas mepa yrina. M3mepenue u
62-63 MOCTPOEHHE YIJIOB C MOMOIIbIO TPAHCIIOPTHUPA.
64-65 Tpeyronbuuku. TpeyroabHUK, 8U0bl MPEY2OIbHUKOS.

66-67

TpeyrojibHuku.




Iliomaas npsimoyroJibHUKA. EquHUNBI IU10maan. YeTepeXyroibHUK, NPIMOYTOJIbHHUK,
kBaapar. [lonsTue mwiomanu GUrypsl, eAIMHUIBI U3MepeHus 1iomanu. [Inomans

68-69 OpsIMOYTOJIbHUKA, KBagparta. [IpubinmxenHoe naMepenue mioniaan Guryp Ha KieryaToi Oymare.
70-71 I[psaMoyroybHbII NapaJjiejenumnen.
O0bém npsimoyrojibHOro mnapasenenunena. Eqununbl o0béma. [lonstue obbema;
eAnHUIIBI 00beMa. O0BEM IPSIMOYTOJIBHOT 0 Tapaljiesienuneia, Kyoa.
72-73
Enuaunbl Macceel. EQuHUIBI U3MEpEeHU: MacChl, 3aBUCUMOCTH MEXIY €IUHHUIIAMU
U3MEpEHUs BEJTNYMH.
74
Ennnunbl Bpemenu. EnuHuiel u3mMepeHuii: BpeMeHU. 3aBUCUMOCTH MEXIY €IUHUIIAMU
U3MEPEHUS BEJINYNH.
75
3anaunm Ha aBUKeHHMe. PenieHue HECIOXKHBIX 3a]lad Ha JIBH)KEHUE B IPOTHUBOIIOJIOKHBIX
HaIlpaBJICHUAX, B OJHOM HANpPABJICHUU, JABUKEHUE IO PEKE MO TEUYECHHIO U NPOTHUB TEUCHHS.
Enununel w3MepeHuid  CKOPOCTH. 3aBUCMMOCTH MEXKAY BEJIMYMHAMHU: CKOPOCTb, BpEMS,
paccTosiHHE.
76-78
KonTtpoabnas padora Ne4 «Ilimomaau. ETMHUNBI M13MePeHUs»
79
Muoroyroasuuku. [lepumerp mMHoroyrombHuka. Paenogenuxue ¢ueypwl. Ilpasunvhobie
80 MHo20y20abHUKU. 1IpruMepbl pa3BEpTOK MHOTOTPAHHUKOB
3aHuMaTesibHbIE 3a1a4M. PellleHre NpakTUYeCKUX 3a7a4 ¢ IPUMEHEHUEM MPOCTEUIINX
81 CBOWCTB (GuUTyp
Paznen Jenumocmv namypanvnvix uucen 19
CaoiicTBa /1€JIJMMOCTH HATYPAJbHBIX 4YHces. CBOWCTBO JIEMMMOCTA CYMMBI (pPa3HOCTH)
82-83 Ha 4ucno. /Jloxazamenbcmeo npusHakog oOeaumocmu. PerieHue MNpakTHYECKUX 3aJad ¢




IMPUMCHCHUCM IIPU3HAKOB JCJIUMOCTH.

Ipu3naku neaumoctu. [lpusnaku genumoctu Ha 2, 3, 5, 9, 10. Ilpuznaku oenrumocmu na 4, 6, 8,

84-86 11.
IIpocThie U cOCTaBHBIE YHCJIA.
[IpocThie 1 cocTaBHBIC YKCIIA, peuiemo Ipamocgena.
87-88
JleanTe M HATYPaJbHOro 4Yuciaa. Pa3nokeHune HaTypajdbHOTO YHWCIA HAa MHOXKHTEIH,
pa3noKeHUe Ha MPOCThle MHOXUTENU. Koiuuecmeo Oenrumenei 4ucid, ancopumm pasilodnCeHus
89-91 YUCAA HA NPOCTble MHOJCUMETIU, OCHOBHASL MeopemMa apu@dMemuxu.
Haubonbmuii o61mmii aeauresb. Jlenurenb U ero CBONWCTBA, OOUIUN JETUTETh IBYX U
Oosiee umcen, HAWOONBIIMK OOIIMI JEMUTENb, B3aUMHO TMPOCTHIE YHWCIIA, HAXOXKICHUE
HAWOOJILIIETO OOIIETO IEIIUTES.
92-94
Haumenbiee o01ee kpatHoe. KpatHoe u ero cBoiicTBa, o0111ee KpaTHOe ABYX U Oojee
95-97 qycell, HAaMMEeHbIIee 0011ee KpaTHOe, COcOoObl HaX0XK/IeHUSI HAMMEHBIIIETr0 O0IIEro KPaTHOTO.
08 KonTpoabnas pabora NeS «/letumocTs ynucen)
3anumaresibHble  3ama4yd. OCHOBHBIE METOJBI  PEIIEHUS  TEKCTOBBIX  3aJa4:
99-100 apumMeTHIecKuil, nepedop BapuaHTOB.
Paszaea QovikHOBeHHblEe OpobU 65
Ionsitne apodu. Jlons, gacth, ApoOHOE YHCIIO, ApoOb. J[poOHOE YMCIO Kak pe3ynbTat
101 JICJICHHS]., CMEIIIaHHas ApOoO0b (CMEIIaHHOE YHCIIO)
PaBeHcTBO Apodeii. 3annch HATYpaJIBLHOTO YKCIA B BHJIE IPOOU C 3aJaHHBIM
102-104 3HameHareneM. [IpaBuiibHbIe 1 HEMpaBUIIbHBIE IPOOH.
105-108 3agaum Ha gpodH.
109-112 IIpuBenenne apodeii K 001IeMy 3HAMEHATEIO0.

113-115

CpaBHeHmue apodeii.




116-118 Caoxenue apooeii. CiioxxeHre U BhIYMTaHUE OOBIKHOBEHHBIX JIpoOeii 3
119-122 3aKOHBI CJIOKEHHUS. 4
123-126 Boruntanue apoodeii. CiiojxeHue 1 BBIYMTaHUE OOBIKHOBEHHBIX IpO0Eii 4
197 KonTpoabHasi pabora Ne6 «CiioxkeHre U BbIYUTAHHE 00BIKHOBEHHbIX APo0eii» 1
128-131 YMHo:xeHHne Apodeid. 4
132-133 3aKOHBI YMHOKEHHU . 2
134-137 Jenenue npoodei. 4
HaxoxaeHue 4acTH 1eJI0r0 U 1eJIoro 1Mo ero 4actu. Pemenne 3aa4 Ha HaX0XKICHUE 2
138-139 YHaCTHu 4YMcCJjia 1 yucia 1mo €ro 4acCTtu.
3agauu Ha coBMecTHYI padoty. Pemienue 3agad Ha coBMecTHYI0 pabory. [Ipumenenue 3
Ipo0elt mpu perieHny 3a7a4. 3aBUCUMOCTH MEXIY BEJIMUYUHAMH: CKOPOCTh, BPEMsI, paCCTOSTHUE;
IPOU3BOJIUTEIHLHOCTD, BpeMsl, paboTa; 11eHa, KOJTUYECTBO, CTOMMOCTb.
140-142
143 KonTpoabHasi pabora Ne7 «YMHOKeHHE U JeJieHHe 00bIKHOBEHHBIX Apo0ein»
Ilousitue cmemanHoi apodu. [IpeoOpazoBanue cMemaHHOM IPoOH B HENTPABUIBHYO
144-146 | npoOb 1 HAOOOPOT.
147-149 CJiokeHHe cMeHIAHHBIX ApPo0eil. 3
150-152 BoeruuTanue cMelIaHHBIX Apo0eil. 3
153-157 YMHoO:KXeHHe U [leJIeHre CMelIaHHbIX APo0eil. 5
158 KontpoabHas padora Ne 8 «/leiicTBUA CO cMeIIAHHBIMY APOOAMM» 1
IIpencraBienue apodeii Ha koopauHATHOM Jjyde. CpenHee apudMeTHuecKoe IBYX 3
159-161 yucen. M3o0paxenue cpeaHero apuMeTH4eCKOro JIByX YMCel Ha YUCIOBOM mpsimoi. Pemenue




MPaKTUYECKUX 3a7a4 ¢ MpUMEHEHUEeM cpeaHero apudmerudeckoro. Cpednee apughmemuueckoe
HeCKOIbKUX Yucell.

IInomanes npsiMmoyrosbHuka. QO0bEM NPpSIMOYT0JILHOT0 MapaJulesienuine/a.

162-163
3aHuMaTeJibHbIE 3aJa4u. PenieHue HeCNOKHBIX JIOTUYECKUX 3a/au. Peulerue 102uyeckux
3a0a4 ¢ nNoMowblo epagos, mabauy.
164-165
Pazgea Iloemopenue 10
166 Harypanabuble umucaa. [lossienue yughp, Oyke, uepoziugos 6 npoyecce cuéma u
pacnpeoenenusi npodykmos Ha [Jlpeenem bBauscnem Bocmoke. Ceaze ¢ Heonumuueckoi
pesooyuell.
Pooicoenue wecmuoecamepuunoii cucmemul cuucnenus. llosenenue decamuunou 3anucu
yucel.
167 N3mepenue BenuunH. CmapurHbvle cucmemsl mep.
JlenuMocTh HaTypaldbHBIX Yucen. Poocoenue u pazsumue apugmemuku HamypaibHulx Yucei.
168 HOK, HO/], npocmuie yucna. Pewwemo Opamocghena
169 OOBbIKHOBEHHBIE APOOH.
170 Hrorosoe nmosropexue.
MaremaTnka 6kJace
Ne i/t Koa-Bo

Tema, cogepkanue

qacoB




1-3 3
IIOBTOPEHUE
Pazoen 27
Ommuowenusn, nponopyuu, npoOYeHmbl
4-5 OTHOUIeHUE YKces U BeJIMYUH. [[puMeHeHrne OTHOLEHUH TIPY PEILICHUH 3a7ay. )
6-7 2
Macmra6. Macmirab Ha 1miaHe u KapTe.
3-10 JlesieHune yucaa B JTAHHOM OTHOLICHHMH. 3
11-14 Iponopuuu. [Iponopuuu. CeolicTBa NpONnopurid, IPUMEHEHUE MPOMOPIUN U OTHOIIIECHUM 4
[P PELICHUH 3a]1a4.
15-17 Ilpsimasi 1 o0OpaTHAs MPONOPUMOHAJIBHOCTS. [ [prMeHeHrEe MPONOPLUI TPU PELICHUU 3
3a/1ad.
18 1
006001menue no treme: «OrHomenus. Iponopuum».
ITonsitue o mpouenre. [loHsTre nmponeHTa. BerunciieHre NpOUEHTOB OT YUCJIa U YUCIIA MO
19-24 WU3BECTHOMY MIPOLIEHTY, BBIPAXKEHUE OTHOLICHUS B IIPOLICHTaX. Pelienrue HeCnoKHbIX 6
MPaKTUYECKUX 3a]1ay C MPOLIEHTaMHU.
25-26 Kpyrosbie nuarpammel. Kpyroseie quarpammel. M3enedenne nHGpopMannm u3 1uarpamm. 2
H306padsicenue ouazpamm no 4uciosvim OAHHbIM
27 KontpoabHas padora no teme: «OrHomenus.IIponopunu.IlpoueHTn». 1




3agaun Ha nepedOp BceX BO3MOKHBIX BAPHAHTOB. OCHOBHBIE METObI PEILICHHUS

28 TEKCTOBBIX 3a/1au: epedop BapUaHTOB. 1
29 BepositTHoCTh coObITHSI. UcTOpHYECKHE CBeIeHHSI. 1
3aHumaTeibHbIe 3a4a4M. Vcrionp30BaHue TaOIUIl, CXeM, YEPTEKEH, IPYTUX CPEACTB
30 NpeACTaBICHUS IAaHHBIX TIPHU PEIICHUH 3a]1auHu. 1
Pazoen Ilenvie uucna 34
31 OTpunarejbHble HeJIble Yucaa. M300pakenne yncen Ha YUCIOBOM (KOOPAUHATHOK) 1
MIPSAMOM.
IIporuBoNmoIOKHBIE YHCTAA. MOYNIb YUCTIA, TEOMETPUUECKAs] HHTEPIPETALIUS MOTYJIS
32-33 YHCcIa.
2
34.35 CpaBHeHmne 1HeJbIX Yuce. [losiBieHrne OTpUILIaTEIbHBIX YUCEN B MaTEMaTUKE JPEBHOCTH. 5
MHOXkecTBO LIEIBIX YHUCET.
36-38 3
CJ10:keHue 1eJbIX Yncel.
3aKOHBI CJI0KEHHS HeJIbIX YuceJ
39-40 " 2
41-44 Pa3HoCTh IeJIbIX YHCe 4
Ci10:keHHEe ¥ BBIYMTAHME HeJIbIX Yuces. J[eHCTBUS ¢ MOJOKUTEIbHBIMU U
45 OTPULIATETbHBIMHA YUCIIAMU. 1




46-48 IIpousBenenue ueabix yucea. [louemy (—1)(—1) =+1? 3
49-51 YacTHOoe meabIX Yyucel 3
52-53 Pacnpeneaure/ibHbIN 3aKOH )
PackpbiTHe CKOOOK H 3aK/II0YeHUE B CKOOKHU. J[eHICTBUSI C TTOJIOKUTEITLHBIMU U
54-56 OTPUIATEIIbHBIMU YHCIIAMHU. 3
57.58 JledicTBHS ¢ CyMMAaMH HECKOJIbKHX CJIaraemMspiX. J[eliCTBUS C TTOJ0KUTEIILHBIMU U 2
OTPUIATEIIbHBIMU YHCIIAMHU.
59-60 IIpencTaBieHue HeJbIX YHCE]T HA KOOPAMHATHOM ocu. M3o0pakeHue uncen Ha )
YUCIIOBOU (KOOPIUHATHOM) MPSAMOIA.
61 KonTtpoabnas pabora mo teme «Ileabie yucaa» 1
@Durypsbl Ha JIOCKOCTH, CHMMETPUYHbIEe OTHOCUTEJIBbHO TOUKH. [[eHTpanbHas
62-63 cumMmetpusi. M300paxxeHne CUMMETPUIHBIX QUTYD. 2
Pemenue nmpakTHYeCcKuX 3a7a4 ¢ MPUMEHEHUEM MTPOCTEUIITUX CBOUCTB PUTYD
3aHumaTesibHbIE 3aa4M. PellieHre HECIOKHBIX JIOTUYECKUX 3a/1ad. Pewenue noeuyeckux
64 3a0a4 ¢ nNOMowblo epagos, maobauy. 1
Paszoen Payuonanvnwie uucna 39




65-66

OTpunarejibHbIe APOOH

PaIII/IOHaJ'H)H])Ie qHucJa. Hepeulmoe npe@cmaeﬂeﬂue 0 MHOJIcecmee payuOHANIbHbIX YUCEIL.

67-68

69-71 CpaBHeHHe pallHOHAJIBHBIX YHCEJT

72-75 CJio’)keHHe U BbIYUTaHHUe Apodei. [[elicTBUS ¢ pallMOHAIBHBIMU YUCIAMHU.

76-79 YMHo:XeHHne U JeseHne Apodei. /[eiicTBus ¢ pallMOHAIbHBIMU YUCIaMU

80-82 3aKOHBI CJI0KEHHUS U YMHOXKEHUSI

83 KonTpoabnasi pabora mo teme: «/{eiicTBUS ¢ pAallMOHAJIBHBIMU YHCIAMM)

84-88 CMemaHnHble ApoOM MPOU3BOJILHOI0 3HAKA.
N300pakeHue panuoHAJBHBIX YK CeJ HA KOOPAUHATHOM ocH. M300pakeHne cpeTHero

29-91 apu(PpMETHIECKOTO JIBYX YHCEI HA YHCIOBOM NpsiMoii. PelieHre mpakTHYecKux 3a1a4 ¢

IpUMEeHEHHEM cpeiHero apupmMerudeckoro. Cpednee apupmemuyeckoe HeCKOIbKUX YUCEI.

YpaBuenus. Poav /[uogpanma.

92-95

96-99 Pemenue 32124 ¢ NOMOIIbIO YPaBHeHN. PellileHre TeKCTOBBIX 3a71a4 apu(hMETHUECKUM

CcrrocoooM




100 KouTposbHast padora mo teme: «YpaBHEeHHS» 1
ByxBenHble BoIpa:kenusi. Vicnonb3oBanue OYKB 1151 0003HAUYCHUS YUCEN, BEIUUCICHHE
101 3HAYECHUS aIreOpanuyeckoro BEIpaKEHUs, MPUMEHEHUE alreOpanuecKuX BhIPAKESHUM I 3alUCH 1
CBOMCTB apu(pMETUUECKUX JICHUCTBUMN, MPeoOpa3oBaHKe Are0pandecKuX BbIPaXKEHUM.
Durypsl Ha JIOCKOCTH, CHMMETPUYHbIE OTHOCUTEJIBHO NPsAMoii. OceBas CUMMETpPHUSI.
102 N3o0paxenue cumMeTpudHbIX Guryp. Pemenne npakTHyeckux 3aaa4 ¢ MpUMEHEHUEM 1
MPOCTEUIINX CBOUCTB DUTyp.
3aHuMaTe/ibHbIE 3a7a4UM. PellieHre HECTOKHBIX JIOTHYECKUX 3a/1ad. Pewenue noeuyeckux
103 3a0au ¢ nomowvro epagos, mabauy, nepedop BapuaHTOB. 1
Pas3zoen Jecamuunvie opoou 36
IoHsiTHE MOJIOKUTEILHOI AecATUIHOM Apoou. Ilenas u npoObHas YacTH AECATUYHON
104-105 npobu. [IpeobpazoBanue IEeCITUIHBIX APOOEH B OOBIKHOBEHHBIC. /[poou 6 Basunione, Ecunme, 5
Pume. Omxpoimue oecamuunwix opooell.
106-107 CpaBHeHHUE NMOJIOKUTENbHBIX 1eCATUYHBIX Apo0ei. /ecamuunvle Opoou u )
Mmempudeckas cucmema mep. JI. Macnuykui.
108-111 Ci10:keHue ¥ BBIYMTAHHE MOJI0KUTEIbHBIX JeCATHYHBIX poleii 4
112-114 IlepeHoc 3anATO B NMOJIOKUTEIBLHOM 1eCATUYHOI APOOH 2




YMHOXKeHHUe MO0JI0KUTEJIbHBIX AecITHYHBIX Apobeii. [Ipumenenue apobeit npu

115-118
pelIeHnH 3a1au.
119-122 JlejieHue MOJI0KUTEJIbHBIX AeCITUYHBIX Apodei. [I[pumenenue qpobeit mpu pereHnu
3a/1ay.
123 KoutposbHast padora mno teme: «/leiicTBUS ¢ AeCATHYHBIMH APOOAMU»
JecaTHuHbIEe IPOOU U MPOLEHTHI. Pelenre 3a1a4 Ha HAX0XKICHUE YACTH YHCIIa U YHCIIa
124-126 | mo ero yacTw.
127 CiiokHbIe 32124 HA MPOLEHTHI. PenieHre 3a1a4y Ha TPOLIEHTHI U JTOJIH.
ecITHYHbIE IPO0H MPOU3BOJIbHOI0 3HAKA
128-129 a APODH TP
130-132 Ipubanxenne necATUIHBIX Apodeii. OKpyrieHne NeCITHUHBIX TpOOeH.
133-135 IIpu6an:keHne CyMMBbI M PA3HOCTH, MIPOU3BEACHNUS] M YACTHOIO IBYX YHCeJ
136
0O6o00menne no teme: «/lecsiTHUHbBIE IPOOH U IPOLIEHTHI»
137

HpOHeHTHbIe pacdeThbl C MOMOIIBI0O KAJbKYJ/IATOPA




Durypsl B IPOCTPAHCTBE, CHMMETPUYHbIC OTHOCHTEJIbHO INIOCKOCTH. 3epKaIbHAs
cummMmetpun. M3o0paxenne cummeTpuuHbIX uryp HarnsgHeie npeacTaBieHus o

138 POCTPAHCTBEHHBIX UTypax: KyO, Mapajuienenunes], npu3Ma, nupamMmujaa, map, chepa, KOHyc, 1
munHp. M300paxenue npoctpaHcTBEHHBIX Guryp. Ilpumepsr ceuenuu. Muozoepannuxu.
IIpasunbhvie MHO202PAHHUKU.
3aHumMaTe/ibHbIE 3aa4M. PellieHre npakTHyeckux 3a7a4 ¢ MPUMEHEHUEM MPOCTEUIITNX
139 CBOMCTB ¢uryp. 1
Pazoen OoviKHo6enHbIe U decamuuHvle Opoou 24
140-141 PazyoxeHue moioKNTEIbHOM 00LIKHOBEHHOI P00 B KOHEYHYIO IECATHYHYIO. 2
IIpeobpazosanue 06vIKHOBeHHBIX OpObEll 8 Decsmuutble OPpoOU.
Beckoneunble nepuoguveckue aecsiTHIHbIE Apodu. Koneunvle u beckoHeynvie
142 oecamuyHvle OpooOU. 1
143 . 1
IleproaAM4YHOCTD 1ECATUYHOIO PA3JI0KeHNS 00BIKHOBEHHOI 1pooH
144 1
Henepuoauveckue 0eCKOHeYHbIE JeCATUYHBIE IPO0H
145 . 1
JeiicTBUTe/IbHbIE YHCJIA
146-148 JiiuHa orpe3ka. Ennauubl nsmepenus 1nuHbl. [loctpoeHne oTpe3ka 3aJaHHOM JJIMHBI 3




149-151 Jmna okpyxHocT. [lnomans kpyra 3
Koopannartnas och

152-154 PA 3

€KapTOBa CHCTEMA KOOPAUHAT HA MJIOCKOCTH

155-157 Aeteap pA 3

CroubuaTsie quarpaMmmsl U rpaduku. M3pnedenre nHdopmMalum U3 quarpamm.

158-160 | H306pascenue ouazpamm no wucio8vim OAHHbLIM. 3
161 KonTposbHasi padora mo teme: «O0ObIKHOBEHHBbIE M IeCATUYHbIC APO0I) 1
162 3anaum Ha cocTaBieHue U pa3pe3anue puryp. [Ipumepsl pa3BepTOK MHOIOTPaHHUKOB, 1

IWIMH]IpAa ¥ KOHYca. Pelienne mpakTH4ecKux 3a7ad ¢ MpUMEHEHUEM MPOCTEUIINX CBONCTB QuUryp.
163 3aHuMaTeJibHbIE 3a1a4M. . Perienne 3a1a4 Ha COBMECTHYIO paboty. [Ipumenenue npobeit 1
IIPU PELICHUH 3a]1a4.

Pas3oen ITosmopenue 12
164 [ToBTopenue. [Iponopunu. Pemenue 3ana4 Ha MPOLUEHTHI U JIOJIH. |
165 [ToBTrOpenue. PackpriTiie ckoOoK. Pelnienrie ypaBHEHUH. 1
166 [ToBTOpenue. [deiicTBus ¢ OTPHMLIATENBHBIMH YHCJIAMU. [{eiicTBHSA ¢ YHCIAMHU PAa3HbIX 1

3HaAKOB.




Jecamuunvie Opobu u mempuueckas cucmema mep. J1. Macnuyxuii.

/Ipoou 6 Basunone, Ecunme, Pume. Omxpvimue oecamuunuvlx opooeti. CmapunHbvle cucmembl Mep.

167 IloBTOpeHue. Pemienue 3a1a4d ¢ MOMOIIBIO YPABHEHHUI.
168 [ToBTropenue. Jlnuna okpyxknoctu. [Tnomans kpyra. KoopaunarHasi miocKOCTb.
169 [ToBTOpenue. Pemenue 3amau apudmeTndeckum crnocodomM. OKpyriieHUEe YUCE.
170 HNTorosoe nmoBTopeHue.
Aure0pa. 7 kiaacc
Neni/mm Tema ypoka, conep:xkanue Koa-zo
) ypoxa, P 4acoB
IToBTOopeHue kypca 6 kiacca. BoO3HUKHOBeHUE MamemMamuKu KAk HAyKU, 3manvl eé
|3 |passumus. OcHosuble pazdenvl mamemamuku. Buvloaowuecs mamemamuxu u ux 6K1a0 8 3
pazeumue HayKu.
Paznien Buipascenus. Toxcoecmea. Ypasnenus. 22
Yucaosbie (apupmMeTnyecKne) BoIpakeHus. beckoneunocms MHOJICECMEA NPOCMbLX
4 yucen. Yucna u onunst ompesrkos. Payuonanvhvie uucna. [lompebHocms 8 uppayuoOHanbHbIxX 1
yucaax. Ilxona Iughacopa.
5 BolunciieHne YUCJI0BbIX BbIpaKeHUH (IecaTUYHbIE TPOoOH) 1
6 Boipa:keHnus ¢ nepeMeHHbIMH. BeipaxkeHue ¢ epeMeHHON. 3Hau€HUE BbIPAXKEHUS. |

ITopcTaHoBKa BRIpAYKEHUH BMECTO MEPEMEHHBIX. 3apooicoerue aneebpvl 8 Heopax apupmemuxu.




An-Xopezmu. Poowcoenue 6ykeennot cumeonuxu. 11. @epma, @. Buem, P. /lexapm.

7 JlonycTuMBbIe 3HAYEHMSI IEPEMEHHbIX B BbIpakeHUsiX. Popmy.ibl. 1
8 CpaBHeHHe 3HAYCHHI BBIPAKECHUM. 1
9 CaoiicTBa 1eMCTBHI HAl YUCJIAMU 1
10 ToxnaecTBa 1
11-12 ToxknecTBeHHOE MPeodpa3oBaHNe BbIPAKEHUM 2
13 O0600menue no teme «Uucaosbie u ajnredpanyeckue BbipaskeHus. ToxkaecTBeHHbIE 1
npeodpPa30BaHNs BHIPAKEHHUI.»
YpaBHeHus u ero kopuu. [lonsTue ypaBHeHUs U KOpHS ypaBHEHUS. [IpedcmasieHue o
14-15 | pasnocunvrnocmu ypaeuenuii. Obaacmo onpeoenienus ypasHernus (001acms 00NnyCmumvlx 2
3HAYEHUI NepeMeHHOlL).
16 JIuHeliHOe ypaBHEeHHE C OJJHOM NMepeMeHHOM. PenieHre TMHENHBIX YPABHEHUM. 1
Jluneunoe ypaeuenue ¢ napamempom. Konuuecmeo xopueti 1unetiHo20 ypasHeHuUsl.
17 Penenue quHeHHBIX YPaBHEeHUH. Peuienue tunelnsblx ypasHeHUull ¢ napamempom. 1
1820 Pemenue 3a1a4 ¢ mOMOIbI0 ypaBHeHHMH. OCHOBHBIE METO/IbI PEIICHUS] TEKCTOBBIX 3
3a/1a49: anreOpandecKu.
Cpennee apupmernyeckoe. Pazmax u moaa. TabiuuHoe u rpadudeckoe
Mpe/ICTaBlICHNE JAHHBIX, CTOJIOYATHIE U KPYTOBBIE TUArPaMMBbl, Tpa Ky, TpUMEHEHHUE
21.00 | AMArpaMm u rpauKOB I OMUCAHUS 3aBUCUMOCTEN PEaIbHBIX BEIMYMH, U3BJICUCHUE )
uHdopMaIu u3 Tabiuil, JuarpaMm U rpagukoB. OnucaTebHbIe CTATUCTUYECKHE MTOKA3aTEH
YHCJIOBBIX HA0OPOB: CpeaHee apudMeTHICCKOE, HanOOoJIbIlIee M HAMMEHbIIIee 3HaUeHUs. Mepbl
paccenBaHusl: pa3Max.
23-24 MeaunaHa, Kak CTATUCTHYECKAsI XaPAKTEPUCTHKA 2
25 KontposbHas padora «YpaBHeHHs C OTHOH NepeMeHHOI» 1
Paznen Dynkuyus 11
Yro Takoe pyHKuMA. /[eKapTOBBI KOOPAUHATHI HA INIOCKOCTH. DOpMUpPOBAHUE
26 MIPEICTABICHUN O METAPEIMETHOM TOHITHHU «KOOPAUHATH». CIIOCOOBI 3aAaHus (YHKITUH: |

aHaJUTUYECKUil, rpaduueckuid, Tabauunbii.. [Ipumeps! GyHKIUM, MonyyaeMbIX B Ipoliecce




MCCJIeI0BAHUS PA3IMYHBIX PEAIbHBIX MPOIECCOB U peleHus 3aaad. CBoicTBa QyHKIMII:
001acTh onpeaeaeHusi, MHOKECTBO 3HAUECHUM, HYJIH.

27-28 Borunciienue 3HaueHunii pynkumii no ¢gopmyJie. 3HaueHue QyHKIUH B TOUKE. 2
29-30 I'padux ¢pynkuuu. [IpomexxyTku BozpacTaHus U yObIBaHUS, HAMOOJIbIIEE U )
HauMeHblee 3HaueHus. MccnenoBanne yHKIuu no e€ rpaduky.
31-32 IIpsimasi NPONOPUMOHAJIBLHOCTD M ee rpadguk 2
JInneitnas pynkuus u ee rpaguk. CpoiicTBa u rpaduk JUMHEHHON QYHKIHUU. YTIOBON
koadpunreHt npsiMmoit. Pacnonoxenue rpaduka JIMHEHHON GYHKIMU B 3aBUCUMOCTH OT €€
33-34 | yrnoBoro koadduimenta u cBo60IHOTO uineHa. Haxooicoenue kosghguyuenmos nuneunotl 2
@YHKYUU NO 3A0AHHBIM YCIIOBUAM. NPOXOIAHCOEHUE NPAMOL Uepe3 08e MOYKU C 3A0AHHbIMU
KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOLL Yepe3 OaHHYI0 MOUKY U NapaielbHOU OAHHOU NPSAMOLL.
35 B3anmMHoe pacnosoxxenne rpadukoB JHMHEHHBIX (PYHKIUIH 1
36 KontposbHasi padora «DyHKIMI» 1
Pasnen Cmenens c HamypaibHbIM NOKA3amesnem 11
Omnpenenenue cTeneH ¢ HATYPAJIbHBIM MOKa3aTesieM. CTeneHb ¢ HaTypajlbHbIM
37 NOKa3aTeseM U €€ CBOWCTBA. 1
38-39 YMHoXeHHe U JejieHne cTeneHeil. [Ipeobpa3oBanus BeIpaKCHHM, COIEPKAITUX )
CTEINEHHU C HATYPaJIbHbBIM MTOKA3aTEJIEM.
40-41 Bo3BeieHue B cTeneHb Npou3BeAeHus U creneHu. [IpeoOpa3oBanus BbIpaxeHHid, )
COZIEPIKAILMX CTENIEHU C HATYPaJIbHBIM ITOKA3ATEIIEM.
42 OaHOYJIeH M ero CTAaHAAPTHHIN BUA. |
43-44 YMHoOxeHMe OAHOWIeHOB. Bo3BeeHue 0JHOYJIeHA B CTeleHb. /[elicTBuUs C )
OJTHOYJICHAMH
45-46 ®yukuuu y=x> 1 y=x> 1 ux rpapuxu. CBoiicTBa ¥ rpauK KBagpaTUIHON QyHKINH )
(mapa6ona). Ilocmpoenue epagpurxa k6adpamuunol GyHKYUYU o MOUKAM.
47 KonTposbHasi padora «CTeneHb ¢ HATYPAJbHBIM MOKA3aTeJIEeM» 1




Paznen Mmuozounenwt 17
48 MHOro4ieH 1 ero CTAaHAAPTHBIA BUJL 1
49-50 Caoxenne ¥ BbIYUTAHME MHOTOYJIEHOB. /[€/ICTBUS C OHOYICHAMH U MHOTOYJICHAMMU. 2
51 YMHO:KeHNe 0OTHOYJIEHA HA MHOToYIeH. JIelicTBUsI C OJIHOWICHAMU U MHOTOYJICHAMM. 1
57.53 Hcnosib30BaHne YMHOKEHHUS 0JJHOYJIEHA HA MHOTO4YWIEH NP NPeodpPa3oBaHUH )
aJire0panvecKnx BbIPAKCHUI M PelICHMH YPABHEHHUIA.
54-56 BreiHeceHHe 00IIIEr0 MHOKHTEJSA 32 CKOOKH 3
57 KonTpoabnas pabora «Cymma U pa3HOCTH MHOro4JieHOB. IIpousBenenne 1
0/IHOYJIEHA HA MHOTOYWIEH)
58-59 YMHOKeHHEe MHOTOYJIEHA HA MHOTO4JIEH 2
60-61 Pa3jioskeHre MHOTOYJIEHA HA MHOKUTEJIN CIIOCOOOM IPYNIUPOBKH 2
62-63 Jloka3aTeJbCTBO TOXKIECTB 2
64 KontposabHasi padora «VMHOro4wieHbD) 1
Paznen Dopmynvl COKPAUEHHO20 YMHOHCEHUS 19
65 Bo3BejeHnne B KBaJipaT CYMMbI H PA3HOCTH JIBYX BbIpa)KeHHI 1
66-67 Bo3Bejenune B Ky0 cyMMBbI M PAa3HOCTH JABYX BbIpaKeHHUil 2
63-69 Pa3jiokeHne HA MHOKUTEH C MOMOIIBIO (popMyJ1 KBaJpaTa CyMMbI H KBAa/IpaTa )
Pa3HOCTH
70-71 YMHOKeHHe Pa3HOCTH ABYX BBIPA’KEHHUH HA UX CYMMY 2
72-73 Pa3zyioxkeHHe pa3HOCTH KBAIPATOB HA MHOKUTEJH 2
74-75 Pa3zjioxxeHne HAa MHOKHTEJIN CYMMbI M PA3HOCTH Ky0OB 2
76 KontpoabHas padora «KBaapart cymmbl u pa3HocTu. Pa3HocTs kBaapaToB. Cymma |
U Pa3HOCTH Ky0OOB)»
77-78 IIpeoOpa3oBanue 1100 BbIPAXKEHUS] B MHOTOYJICH 2
79-80 IlpuMeHeHHe PA3JIHYHBIX CIIOCO0O0B VISl Pa3J10KeHUs] HA MHOKHUTEH 2
81-82 IIpumeHeHHe npeodPa30BaHUM LeJIbIX BbIPAKEHHUH 2




83

00600menne TeMbl «@OpMyJIbl COKPAIIEHHOI0 BbIPAKEHHUSD)

Paznen

Cucrembl JMHEHHbIX YPABHECHU

14

84

JInHeiliHOe ypaBHEeHUE C ABYMSI IEPEMEHHBIMHU. Y PABHEHHE C IBYMs IEPEMEHHBIMH.
JIuneliHOEe ypaBHEHHE C IByMs IEPEMEHHBIMH.

85-86

I'padux 1uHeliHOr0 ypaBHEeHUs ¢ ABYMsI lepeMeHHbIMM. [Ipavas kak epaguyeckas
unmepnpemayus IUHEUH020 YPasHeHUs ¢ 08YMsl nepemMeHHbIMU.

87-88

Cucrembl JIMHEHHBIX YPABHEHUI ¢ ABYyMs nepeMeHHbIMH. [loHsATHE CUCTEMBI
ypaBHeHul. Pemienne cucreMsl ypaBHEeHU. MeTOIbI PELLICHUST CUCTEM JIMHEMHBIX YPAaBHEHUM C
JIBYMsI IEPEMEHHBIMU: epaghuuecKuti Memoo, Memoo CJHOHCeHUs, METO]l TOACTaHOBKU. Cucmemul
JIUHEUHBIX YPAGHEHUU C NaPAMEMPOM.

89-91

Cnoco0 moacTaHOBKH

92-94

Cnoco0 cj1oxkeHus

95-96

Pemenue 3a/1a4 ¢ NOMOIIBIO cUCTeM YPpaBHeHHH. OcHoBHble MemoObl peuleHus
mexcmoswix 3a0ay. apupMeTHuIecKui, aaredpandeckuit, nepebop BapuaHToOB.

97

KonTposbHasi pabora «CucTeMbl JUHEHHBIX YPABHEHUI»

Iloemopenue

98

[ToBTOpenue. BeipakeHusi, TOXKIECTBA, yPAaBHEHHUS

— (oo~ DN |W|W

99

IToBropenue. Pemenne 3agau. Pemenue TeKCTOBBIX 33/1a4 apu(METHIECKUM CITIOCOOOM.
Hcnonp3oBanue Tabiul, CXeM, YepTEKEN, IPYTUX CPEACTB MPEACTABICHUS TaHHBIX MTPU
pelIeHNH 3a7a4i. AHAJIN3 BO3MOXKHBIX CUTYaIMil B3AMMHOTO PACIOJIOKEHUSI 00BEKTOB TIPH UX
JIBUKEHUH, COOTHOIIIEHUS 00BEMOB BBITIOTHAEMBIX PabOT Ipu cOBMECTHOM paboTe. Perenue

3aJa4 Ha HAXO0XKXKACHHUC 9YaCTH YHMCJia M 4YHCJIa I10 €TI0 4YaCTH. Pemenue 3a/1a4 Ha IIPOLCHTEI U JOJIH.

[IprmeHenune mponopuui Npy peuieHuy 3a1ad. Pemenne nornueckux 3anad. Pewenue
JI02UYeCKUX 3a0ay ¢ NoOMowbio 2paghos, madauy.

100

[ToBropenue. ®ynkumnu. /lossnenue memooa KOOpOUHam, NO380110UWeE20 NepesoOUmbs
2eomempuyeckue oo0vekmol Ha A3vblK aneeopul. Ilosenenue epaguxos hyukyuii. P. JJexapm, I1.
Depma. llpumepol paznuunvlx cucmem KOOPOUHAM.




[ToBTOpenue. CTenens ¢ HaTypadbHBIM NOKa3areneM. MHorouneHsl. @opMyIisl

101 COKpAILIEHHOT'O YMHOKEHUS 1
102 HTorosoe noBTopenue 1
I'eomerpus. 7 kiaacc.
Ne n/m Tema ypoka, coaep:xxanue Kox-o
4acoB
Paznen Hauanvnvle 2eomempuueckue ceedenus 11
IIpsmas u orpe3ok. Jlyd u yroua. Om semnedenus k ceomempuu. Ilughazop u e2o wxona.
12 Danec, Apxumeo. Ilnamon u Apucmomens. I'eomerpuueckas purypa. @opmMupoBaHue IpeICTaBICHUN ’
0 METanpeIMETHOM MOHATUU «purypay. Touka, JIUHUS, OTPE30K, NpsAMasi, Iy, JOMaHasl, MIOCKOCTb.
IlonsiTue BennuuHsbl. JnuHa. I3mepenue qiauHbl. ENUHUIBI H3MEpPEHUs IJIMHBI.
3 CpaBHeHne oTpe3koB u YriuoB. PaBeHcTBO reomerpuueckux ¢uryp. ['eomerpuueckue 1
MOCTPOCHMS JIJIs1 WJUTFOCTPAIIMKA CBOWCTB r€OMETPUUECKUX (Uryp.
HN3mepenue orpe3koB. Pemenune 3aga4 no reme «M3mepenune orpe3koB». MHCTpyMEHTHI ISt
4.5 W3MEPEHHN W TOCTpOCHUHU. PaccrosstHue wmexay ToykaMHu. PacCcTOssHME OT TOYKH [0 MPSIMOM. )
Paccmosnue mesrcoy ueypamu. [lenenue ompesxka 6 0aHHOM OMHOULEHUU.
6-7 N3mepenne yrioB. CMe:xXHbIe M BepTHKAJIbHbIC YIJIbl. V3MepeHUE U BBIUKCICHHE YTJIOB, 5
nvH. Bennuuna yrona. ['pagycHas mepa yria. buccekrpuca yria u €€ CBOMCTBA, BUABI YIJIOB.
8 Hepnenaukyasipusie npsimble. [Ipsamoint yroom. 1
9 Pemenue 3aaau. [logroroBka k k/p 1
10 KontpoabHas padora no teme «HauajbHble reOMeTPUYECKHE CBEICHHUS 1
11 PadoTa Hag omimOKammu 1
Pa3znen Tpeyzonvnuku 18
12-14 Tpeyroabuuku. IlepBblii NpU3HAK paBeHCTBAa TPEYroJbHUKOB. Penienne 3axay. 3




MeauaHbl, OUCCEKTPHCHI U BBICOTHI TPEYTro/bHIUKA. PaBHOOECApPEeHHBIN TPEYT 0JIbHUK,

15-17 . o 3

cBoiicTBa. PABHOCTOPOHHUHN TPEYroJIbHUK.

18221 BTopoii 1 TpeTHii NPU3HAKU PABEHCTBA TPEYroJlbHUKOB. Pemenue 3axa4. CBoiicTBa 4

pPaBHBIX TPEYroJbHUKOB. [IpU3HaKku paBeHCTBA TPEYTrOJIHHUKOB.
Oxkpy:xkHocTh. 3a1a4un HA MocTpoeHue. Pemenue 3a1a4 Ha nmocTrpoeHue. MIHCTpyMEHTBI i

2224 MOCTPOCHUM: IUPKYJIb, JIMHEWKA, YTrOJbHUK. Hpocmeﬁufue HOCMPOEHUsi YUPKYLeM U JUHEUKOU: 3

nocmpoeHue OUCCeKmpUcyl yaia, NepneHOUKyIapa K npsmou, y2ia, pagHo2o 0aHHOMY,

25-27 Pemenne 3aga4. IlogroroBka k K/p. 3
28 KontposbHasi padora «TpeyroibHuk. 3agaum Ha MOCTPOCHHUE). 1
29 PabGora Hag ommOKkaMu 1

Pasznen Ilapannenvnoie npamote 13

30-33 Ilpu3Hakn napajuieJbHOCTH ABYX HpsMbIX. Cmoco0bl mocrpoenusi. Pemenue 3apau. 4

[Ipu3Haky U CBOMCTBA MapaJuIeIbHBIX MPSMBIX.

34.36 AKCHOMA mapaJuleJibHbIX NPAMbIX. CBOIiCTBA Napa/uleJibHbIX NPAMBIX. AKcuoma 3

napanneavnocmu Eexnuoa. H 1. Jlobauesckuii. Ucmopus naimozo nocmyaama.

37-40 Pemenue 3a1a4 no teme: «llapajuiejibHble IPSIMbIE». 4
41 KonTposbHasi pabora no teme «IlapaJsiesbHble NPsIMbIe) 1
42 Pabora Hag ommmokamu 1

Pasnen Coomnouwienue mexcdy CmopoHamu u y2inamu mpey20abHuKa 20
43-44 CymMma yrJioB TpeyrojibHuka. Pemenue 3ajau. 2
45-46 Co0THOIICHUA MEKIY CTOPOHAMH M YIJIaMHU TPeyroJbHUuKa. [IpsMoyroabHbIN, 5

OCTPOYTOJIbHBIN, TYNOYTOJIbHBIM TPEYTroJbHUKUA. BHEITHUE YTIIbI TPEYTrONbHUKA.

47-48 HepaBeHncTBO TpeyroibHuka. Pemenne 3agau. Iloaroroska Kk K/p. 2
49 KontposbHas padora «CoO0THOIIEHNSI B TPEYTOJIbHUKE). 1
50 AHaJIN3 KOHTPOJIbHOM padoThl. 1

51-52 IIpsimoyroJsibHbIe TPEeyroJbHUKH. Penienue 3ajgay. 2




53-55 IIpu3Haky paBeHCTBa NPSIMOYTOJBHBIX TPEYTr0JIbHUKOB. Pemenue 3agay. 3
56-59 ITocTpoenue TpeyrojabHUKA 10 TPeM dj1eMeHTaM. llepnenaukyssap k npsamoi. Hakionnas, 4
npoekius. CepeAMHHBINA NEPIEHANKYIISP K OTPE3KY

60 Pemenue 3agau. Iloaroroska K K/p. 1

61 KoutposbHasi padora «IIpsiMmoyrosibHbie TPEYroJbHUKI» 1

62 AHAJIHU3 KOHTPOJIBbHOM padoThl. 1

Paznen Iloemopenue. Peuienue 3a0au 8

63 IHoBTOpenne Tembl « HauanbHble reomeTpuveckne cBeieHUsD [ eomempus u UCK)yCCmeo. 1

['eomempuueckue 3aKOHOMEPHOCMU OKPYHCAIOUWE20 MUpA.

64 [ToBTOpenue TeMbl « [Ipu3Haku paBeHCTBA TPEYrOJbHUKOB. PaBHOOEIPEHHBIN TPEYTOJIBHUK 1

65 IToBTOpenue temnl « [lapajuiesnbHble IPSIMBIEY 1

66 [ToBTOpeHue TeMbl « COOTHOIIEHUS MEKY CTOPOHAMHU U YTIaMU TPEYTroJbHUKA) 1

67 3ajauu Ha MMOCTPOCHHUE. 1

68 Htorosoe noBropeHue. 1

Auare0pa. 8 kiacc
Neri/mt Koa-Bo
Tema ,conep:xkaHue ypoka. 4acoB

1-2 IloBTOpEHNE 2
3-4 PanunoHanbHble BbIPAKEHHUS 2
5-7 OcHoBHOe cBOICTBO ApoOu CokpaiieHue 1poou. 3
8-10 CJokeHHe ¥ BbIMUTaHMeE Apo0eii ¢ 0IMHAKOBBIMHU 3HAMEHATEJIAMHU 3
11-13 CJi0’keHHe ¥ BbIYUTaHKeE Apo0Oeii ¢ pa3HbIMHM 3HAMEHATEISIMH 3
14 06006menne Tembl «CymMma M pa3HOCTb ApPodei» 1
15-17 YMHoxkeHHe Apo0eil. Bo3Beaenue qpodu B cTeneHb 3




18-19 [enenue npoodei 2
20-22 IIpeoOpa3zoBaHue palMOHAJIbHBIX BbIPAKEHU I 3
23-24 DyHKIUA Y= H ee rpaduk 2
X
Kontposabnast padora «PaumonanbHbie 1podou. CymMmMa M pa3HOCTH 1
Apodeit»»

26 PanuonanbHble 4ucjaa. MHOXECTBO pauuoHaNbHBIX yuced. CpaBHEHHE paldOHAJIbHBIX
yucen. JleMcTBUs ¢ palMOHAIBHBIMU 4YuCIaMUu. [lpedcmasnenue payuoHaibHO20 Uucia 1
oecamudHol OpoobvIo.

27 Hppanuonanbuble 4uciaa. IloHdatue  wppanMoHaIbHOrO  4ucia.  Pacrio3HaBaHue
UppalMoHaIbHBIX YKcell. [Ipumepsl noka3aTenbeTB B anredpe. MppannoHantbHOCTD ancna?.
[Ipumenenue B reomeTpun. Cpasnenue UPPAYUOHANLHBIX yucen. Mnooacecmeo 1
OelicmeumelbHuIX Yucei.

28 KBaapaTHble kopHu. ApudMeTHIecKHil KBAJAPATHbIH KOPEHb. 1

29 YpaBHenus x>=a 1

30 HaxoxxaeHue npuoIHKeHHBbIX 3HAYeHU I KBaIPAaTHOI0 KOPHA 1

31-32
DyHKuusa M ee rpadpuk Vx 2

33-34 KBajpaTHblii KOpeHb U3 MPOU3BEACHUSA U IPOOH 2

35 KBajpaTHblil KOpeHb U3 CTeNEHH 1

36 KoutposbHasi padora «CBoiCTBa KBAIPATHOT0 apu(PMeTHYECKOT0 KOPHSD) 1

37-39 BbpiHeceHHe MHOMKHMTEJIS U3 MO/ 3HAKA KOPHsA. BHeceHne MHOKHMTEIA 1OJ 3HAK KOPHS. 3

40-43 IIpeoOpa3oBanue BbIPAKEHUI, COACPKALUX KBAJAPATHbIC KOPHU 4

44 KoutposbHasi padora «IIpumMeHeHuUe CBOIICTB KBaJPATHOI0 KOPHSD) 1

45-46 Omnpenenenue KBaJApPaTHOro ypasHenusi. Hemosinble KBajipaTHble YPABHEHHS 2

47 PenleHue KBaJApaTHbIX YPABHEHUH BblJIeJICHMEM KBA/IpaTa JABy4JIeHA 1




48-49 DopmyJia KOpHeil KBaJIPaTHOI0 YPABHEHUS 2
50-52 Penrenue 3a1a4 ¢ NIOMOIIBI0 KBAJAPATHBIX YPAaBHEHMI. 3
53-54 Teopema Buera 2
55 KoutposbHas padora «KBagpaTHbie ypaBHEeHH D) 1
56-59 Pemienue 1poOHBIX PALMOHAJIBHBIX BbIPAKEHHUIl 4
60-62 Pemienne 3a1a4 ¢ NOMONIbI0 PAIIMOHAJbHBIX ypaBHeHHH. Pemenue npocreitimmx apooHo-
JUHENHBIX ypaBHEHUN. Peuwenue OpoOHO-payuoHanibHbIX YPagHeHULL.
Memoovl pewenusi ypasHenuii: mMemoovbl pAGHOCUTbHBIX NPeobpa306aHull, Memoo 3aMeHbl 3
nepemenHou, epaguueckuti memoo. Hcnonv3oeanue c60UCME QYHKYU npu peuleHuu
VpPaBHeHU.
63-64 I'padpuveckuii cnocod pemieHusi ypaBHeHHid. YPaBHEHUsl ¢ mapameTpom. . Koauuecmeo
KOpHel  JuHeuHno20 ypaeuenus. Pewenue JauHeUuHbIX YPAGHEHUN C  NAPAMEMpOM.
buxseaopammuvle ypaemenusa. Ypaemenus, ceooumvie K JUHEUHbIM U  KBAOPAMHBIM. 2
Keaopamuvle ypasnenus ¢ napamemponm.
65 KonTtpoabnas pabora «KBagpaTrHble ypaBHeHusl. [{po0OHble paunoHaJ bHbIE |
YPABHEHH.»
66-67 CpaBHeHnue yuces. YuciaoBblie HepaBeHCTBA 2
68-69 CBoiicTBa 4YNCJIOBBIX HepaBeHCTB. [[poBepka cipaBeIMBOCTH HEPABEHCTB IMPHU 33JaHHBIX
3HAYCHUSX IEPEMEHHBIX. 2
70-72 CJi0’keHHe ¥ YMHOKeHHe YHCJI0BbIX HEPABEHCTB 3
73 ITorpemIHOCTH M TOYHOCTH NPHUOJIHKEHUSA 1
74 KoutposbHasi padora «YucjioBble HEPABEHCTBA M UX CBOHCTBAa» 1
75 Ilepeceyenne u 00beIMHEHUE MHOMKECTB 1
76 YucoBble MPOMEKYTKH 1
77-80 Penienue HepaBeHCTB C 0IHOM nmepemMeHHo. CTporue u HecTporue HepaBeHcTBa. Qoaacmo 4




onpeoeiieHus HepaseHcmaa (00aacmes 0ONYCMUMBIX 3HAYEHUU NePeMeHHO).
81-84 Pemienue cucreM HEpaBEeHCTB C OJAHON INepeMeHHO#. PenieHue cUCTEM HEpPaBEHCTB C
OJIHOM MepeMEeHHON: TMHENHBIX,. 300paxkeHue pelieHns CUCTEMbl HEPABEHCTB Ha YUCIOBOU 4
psIMOiL. 3anuch pelieHnst CHCTEMbl HEPaBEHCTB.
85 O0600menne Tembl «HepaBeHcTBaY 1
86-87 OmnpenesieHue cTenmeHH C IHeJdbIM OTPUIATeIbLHBIM TNOKa3atenaeM. I[IpeoOGpazoBanus
BBIPQXKEHUH, COJIEPKAIIUX CTETICHH C HATYPAJIbHBIM MTOKA3aTEJIEM. 2
88-89 CBojicTBa CTeNEHH C LeJbIM MOKAa3aTe/IeM 2
90-91 CtaHaapTHbIH B YHCJIA 2
92 KoutposbHasi padora «CTeneHb ¢ LeJbIM MOKAa3aTeJeM) 1
93-94 COop ¥ rpynnmUpoBKA CTATHCTHYECKHUX TAHHBIX 2
95-96 HarasiHoe npeacraBiieHHe cTaTUCTHYeCKOH nHpopManuu. TabnuuHoe u rpaduyeckoe
npe/icTaBlieHne JaHHBIX, CTOJI0YAThIE U KPYTOBBIE TUarpaMMbl, rpa@uKu, MPUMEHEHUE )
auarpaMM U rpauKoB IS OMMCAHUS 3aBUCUMOCTEN peabHbIX BETUYNH, U3BJICUCHUE
nHpopManuu U3 TabauIl, JUarpaMMm 1 rpauKoB.
97-102 | IloBTOpEHHE 6
I'eomerpus. 8 kiacc
Ne m\nm Tema ypoka. Conepxxanue KoJ1-Bo yacos
1 HauanbHble reomeTpuydeckue ceeHus. [lapaisenabHble npsimble. 1
2 Ilpu3Haky paBeHCTBAa TPEYrOJbHUKOB. 32/1a4i HA IOCTPOEHME. 1
3 MHOroyrojbHUKH 1




4 MHoroyronbsHuKH. Pemenue 3axau 1
5 IMapajsenorpamm 1
6 IIpu3naku napajeaorpamma. CBONCTBA M IPU3HAKYU NapaJuieJorpaMma 1
7 Pemenue 3a1au no reme «llapasiesorpamm» 1
8 Tpaneuus 1
9 Teopema ®aneca. [[puzHaky U CBOMCTBA MAPAIIIENbHBIX MPSAMBIX. AKcuomMa

napanneavHocmu Eexnuoa. Teopema Daneca. 1
10 3agaumu Ha MocTpoeHHe. NucTpyMeHThI 115t Vl'[OC:[pOGHPIﬁ: [UPKYJb, TUHEWKA, YTOJIbHUK. 1

IIpocmertiwue nocmpoenus yupkyiem u IUHeuKol: noCmpoeHue OUCCeKmpucsyl yaia,

nepneHOUKyIapa K npsamou, y2ia, pagHo2o OaHHOMY,

Ilocmpoenue mpey2oibHUK08 No mpem CImopoHam, 08YM CIOPOHAM U Y21y

MedHcOy HUMU, CIMOPOHE U O8YM NPULEHCAUUM K Hell yeram. [/leneHue

ompe3Ka 6 0aAHHOM OMHOUEHUU.
11 IpAMOYroabHUK 1

Pom6. KBaapaTt CpoiicTBa 1 IpuU3HAKK poMOa, IPSMOYroIbHUKA, KBaIparTa. 1
12
13 Pemenue 3agau 1

OceBas u neHTpajJbHas cumMmerpusi. OceBas U LICHTPAJIbHASI CHMMETPUS, HO8OPOM U
napanienbhslil neperoc. Komounayuu 08udicenuil Ha nioCKOCMu U Ux c80UCmaed. 1

14
15 Pemenue 3agau 1
16 Konumponvnaa paboma no meme « demoipexyzoibHuKku» 1
17 IL1omaab MHOTOYr0JIbHUKA 1
18 ILnomaas KBajgpaTa, NPSIMOYI0JbHUKA 1
19 ILlomaas mapaJiesorpaMmma 1
20 Iliomaab TpeyroJibHUKA 1




21 Il1omaas TpeyroaibHUKA 1
22 Iliomaas Tpanenun 1
23 PemieHue 3a1a4 Ha BhIYHCJIeHHE IJIOMAAeH Gpuryp 1
24 Penrenue 3a1a4 Ha HAXOKACHHE TUIOIAAN 1
Teopema ITudaropa.Om 3emnedenusn k ceomempuu. Illughazop u ezo wikona. @anec,
Apxumeo. IInamon u Apucmomens. Ilocmpoenue npasuibHvlx MHO20y201bHUK08. K6ao- 1
pamypa Kkpyea. Yoeoenue kyoa. Hcmopus uucna n. 30n10moe ceuenue. «Hauanay
25 Eexnuoa. JI Iunep, H.U./lobauesckuii
26 Teopema, oopaTHasi Teopeme Iludaropa 1
27 Pemienne 3a1a4 no teme «Teopema Ilndaropar» 1
28 Pemenue 3a1a4 1
29 Pemenue 3a1a4 1
30 Koumponvnaa paboma no meme «Ilnouwaowy 1
Onpenesienue mogo0OHBIX TPEYroJbHUKOB. [lonsaTue npeodbpazoBanus. [Ipencrasienue o
METanpeIMETHOM MOHITHH «IIpeoOpa3zoBanuey». [looobue. 1
31
32 OTHONIEeHUE JI0IA/eil MOJO0OHBIX TPEYTrOJIbHUKOB 1
33 IlepBblii NPU3HAK NMOA00MS TPEYTOJIbHUKOB 1
34 Penenue 3a1a4 Ha NpUMEHEHNeE MEPBOr0 NMPU3HAKA NMOA00MsI TPEYroJIbLHUKOB 1
35 BTopoii 1 TpeTHii NPU3HAKU MO100UA TPEYTr0JbHHKOB 1
36 Pemenue 3a1a4 Ha NPUMEHEHUE IPU3HAKOB MO100MS TPEYTr0J1bHUKOB 1
37 Pemenue 3a1a4 Ha NPUMEHEHUE IPU3HAKOB MO100MS TPEYTr0J1bHUKOB 1
38 Konmponavnas paboma no meme «llpuznaku noooous mpeyzoibHUK08) 1
39 Cpennsisi IUHUSA TPEYTroJbHUKA 1
40 Cpennsisi 1uHus TpeyrojbHuka. CBOMCTBO MeIHAH TPEYTr0JbHUKA 1
41 IIponopuuoHaJbHBIE OTPE3KH 1
42 IIponopuuoHaJbHBIE OTPE3KH B IPSAMOYI'0JIbHOM TPEYroJbHHUKE 1
43 HN3mepuresbHbie pad0Thl HA MECTHOCTH 1




44 3aaym HA MOCTPOEHHE METOA0M MO00UA 1
45 Pemienue 32124 HA MOCTPOCHUE METOIOM NMOAO00HBIX TPEYTr0JIbHUKOB 1
46 CuHYC, KOCMHYC U TAHT€HC YIJIa NPSAMOYT0JbHOI0 TPEYr0JbHUKA 1
47 3Ha4eHHs1 CHHYCA, KOCHHYCA U Tanrenca ais yrios 30°, 45° u 60° 1
CoOTHOLIEHUSI MeKAY CTOPOHAMM M YIJIAMM NPAMOYT0JbHOI0 TPEYroJbHUKA. 1
48 Pemenue 3a1au.
49 Pemenue 3a1a4 1
Konumponvnaa paboma no meme «Cpeousasn nunua mpeyzonvnuka. Coomunowienus 1
50 MexHcoy y2namu U CmoOpOHAMU HPAMOY20T1bHO20 MPEY20bHUKA)
B3anMHoe pacnosnoxenne NpsiMmoi U OKPY:KHOCTH. OKPYKHOCTb, KPYT, UX 3JIEMEHTHI 1
51 Y CBOMCTBA; IIEHTPAJIbHBIC U BIIMCAHHBIC YTJIbI.
KacarenbHas k okpyxkHocTU. Peienne 3axa4d. Kacarenbnas u cexywas Kk OKpyKHOCTH, 1
52 ux ceolicmaa.
53 KacarenbHasi K OKpykHOCTH. Pemienne 3axaq 1
54 I'panycHasi Mepa Iyru OKpYsKHOCTH 1
Teopema 0 BIUCAHHOM YIJI€.
1
55
56 Teopema 00 oTpe3kax nepeceKarUIUXCa XOP/a 1
57 Pemenue 3a1a4 no teme «llenTpajbHble M BIUCAHHBIE YIJIbD» 1
58 CB0liCTBO OMCCEKTPHUCHI yIiia 1
59 CepenvHHBIN NEePHIEHTUKY ISP 1
60 Teopema 0 TOUKe nepecevYeHnsi BICOT TPEYTroJIbHUKA 1
BnucanHasi OKpYyKHOCTb. BrivcanHbIe U ONMKMCaHHBIE OKPYKHOCTHU JJIS1 TPEYTOJIbHUKOB, 1
61 Yemulpexy20bHUK08, NPABUTIbHBIX MHO20Y20IbHUKOS.
62 CBOIiCTBO ONMCAHHOI0 YeThHIPEXYTr0JIbHUKA 1
63 OnucanHasi OKpPYKHOCTD 1
64 CBOJiiCTBO BIHCAHHOT'0 YeThIPEXYTOJIbHUKA 1
65 Pemenue 3a1a4 no reme «OKpPyKHOCTH) 1




66 Konumponvnaa paboma no meme « OKpysHcHoCmu) 1
67-68 | [loBTOpeHne 2
Auare0pa. 9 kiacc
Ne m\nn Temaypoka. Conepkanue Kox-Bo yacoB
Pasznen | KBagparnunas Gpyukuus(22)
1-2 DOyukuusa. O0gacTb onpeeTeHus U 00J1aCTh 3HAYEHUH QYHKIIUT 2
3-6 CaoiicTBa M rpa)uKH OCHOBHBIX PyHKIMH 4
7-8 KopHu KBapaTHOro Tpéx4JieHa 2
8-10 Pa3JioskeHHe KBaAPATHOI0 TPEXYJIEHA HA MHOKUTEIHN 2
11 Qbo6uenue no meme «Keaopamnuiii mpexuien u e2o KOpHu 1
ITocTtpoenue rpadpuka kBagparuuyHod ¢Pynkuuu. Haxoxnenue Hynen 4
KBaJIpaTUYHONU (PYHKIIUU, MHONCECMBA 3HAYEHUN, NPOMENCYMKO8 3HAKONOCMOAHCMEA,
NPOMENHCYMKO MOHOMOHHOCHU.
12-15
16 CreneHHasi QyHKIUA Y = X 1
17 Kopensb n-il crenenun 1
18-19 | IpobHo-1uHeliHasA pyHKUMS U eé rpaduk 2
20 CreneHb ¢ pallMOHAJIbHBIM MOKAa3aTeJeM 1
21 Konumponvnaa paboma no meme «Keaopamuunasn gpynkyus. Keaopammuwlii mpexunen» 1
22 HNTorn KOHTPOIbHOI Pad0THI 1
Pasgenn | YpaBHeHHUsI 1 HEPAaBEHCTBA C 0JAHOM nepemMeHHoit (15)
Ilesoe ypaBHeHue U ero KoOpHHM. [loHsATMe ypaBHEHHS U KOPHS YpPaBHEHHS. 3

23-25

lIpeocmasnenue o pagnocunvHocmu ypasuenui. Qoracmv onpeoeneHus YpagHeHus:

(obnacmov 0onycmumbix 3HAYEHUL NepemMeHHOl).




26-27 | IpoOHBIe panMOHAJIbHbIE YPABHEHUS 2
PelieHne HepaBeHCTB BTOPOIi cTeleHH ¢ OHOM NepeMeHHOil. KeaopamHoe 1
HepageHcmeo u e2o peutenusi. Peuienue keadpamuvlx HepageHCcma: UCNONb308AHUE

28 c80UCM8 U epaghuka K8aopamuyHoU QyHKYuu
PelieHne HepaBeHCTB MeETOAOM HWHTEPBAJOB. Memoo unmepsanos. 3anuco 2
peuleHusi KBAopamHo20 HepaseHCcmaa.
Pewenue yenvix u 0pobHO-payuoHanbHbIX HEPA8eHCme MemooOM UHMEPBAILO8.
29-30
31-32 | IlpuMeHeHNe MeTOIa HHTEPBAJIOB /IJIsl pellleHNs] HEPABEHCTB 2
33 HexoTopble npuémMbl penieHus HeJbIX YPaBHEHHUI 1
34-35 | UppauuoHajbHble YDPABHEHHUS] M HEPABEHCTBA 2
36 Konmponwvnasa paboma no meme «ypagHeHus u HepageHcmed ¢ 00HOI nepeMeHHO» 1
37 HNTorn KOHTPOIbHOI padoThl 1

Paznen | YpaBHeHus 1 HepaBeHCTBA ¢ AByMs nepeMeHHbIMH(18)

38-39 | YpaBHeHHe ¢ IBYMSsI IepeMeHHBIMH U ero rpaguk 2
I'paduueckuii cnocod pemieHus1 cucTteM ypaBHeHU . [Ipsvas kak epaguueckas 2

40-41 UHmMepnpemayusl IUHelH020 YPAGHeHUsl C 08YMsL NePeMeHHbIMIL.

Pemenne cucreM ypaBHeHUil BTOPOM CTENEHH. 3
Metoapl pelieHusT CUCTEM JIMHEWHBIX YPAaBHEHUW C JBYMS [E€PEMEHHBIMU:
42-44 epaghuueckuli Memoo, Memoo Cl0HCeHUs1, METOJI TIOJICTAHOBKH.
Pemienue 3aJay ¢ MOMOIIBIO CHCTEM YPaBHEHUHM BTOPOM CTeNeHH. Mcmopus 2
8ONPOCA O HAXOJHCOEHUU QOpMYT KOpHel aleeOpaudeckux YpasHeHuil CcmenewHel,
oonvuux wemvipex. H. Tapmanws, /{oc. Kapoano, H X. Abenw, 3. [anya.
45-46
I'padnueckoe penieHHe HepaBeHCTBA € JABYMsl NepeMeHHbIMU. Cucmembl 2
JIUHEUHBIX YPAGHEHUN C NAPAMEMPOM.
47-48
49-50 | CucteMbl HEPAaBEHCTB € IBYMS NepeMeHHbIMHI 2




51 Koumpoavnaa paboma no meme « Ypagnenus u HepagenHcmea ¢ 08yms nepemeHHbIMu» 1
52 HNTorn KOHTPOJIbHOI pad0ThI 1
53-54 | 3auémmnaa paboma no 0annou meme 2
Pasgen | Apupmernyeckas U reomerpuieckas nporpeccuu(17)
IHocaenoBareabHocTH. Yucinosas nociaen0BaTesibHOCTh. [IpuMepsl Yncia0BbIX 2
55-56 IIOCJIEIOBATEIBLHOCTEH. beckoHeUHbIe MOCIe10BaTEIILHOCTH
57-59 | Onpenenenne apugMeTHIecKOH NPOrpeccuu 3
60-61 DopmyJia CyMMBI N IEPBbIX YJICHOB ap.np 2
62 Oob00wenue no meme «Apughmemuueckan npozpeccusn) 1
Onpenenenue reomMerpuueckoid mporpeccun. Cxooumocms 2eomempuyeckoll 2
npozpeccuu.
63-64
dopmysa cyMMbI N MIEPBBIX YJIEHOB reoMeTpu4ieckoi nporpeccuu. Cxooswascs 2
2eoMempuyecKkas Npocpeccus.
65-66
67 Konmponvnaa paboma no meme «Apugpmemuueckan u 2eomempuyeckas npozpeccuu)
68 HNTorn KOHTPOIbHOI padoThl
69-70 | 3auémmnaa paboma no oannoil meme
Paznen | DuieMeHTHI KOMOMHATOPUKH U Teopun BeposiTHocTe(13)
Ilpumepsbl KOMOMHATOPHBIX 3axau [Ipasuno yMHOdCEHUs, NepecmaHo8KU, 2
Gpaxmopuan uucia.. Belyucnenue 6eposmuocmeu 6 ONbIMAX C NPUMEHEHUeM
KomoOunamop- Hoix gopmyn. Ucneimanus bepuynnu. Ycnex u neyoaua. Beposmuocmu
cobvimutl 8 cepuu ucnvlmanuil bepnynnu.
71-72
IlepecranoBku. CnyyailHble BEIMUUHBI SHAKOMCMBO CO CYYAUHBIMU BETUYUHAMU HA 2
npumepax KOHeuHvlx OUCKPEMHbIX CIYUAUHbIX 8enuyut. Pacnpedenenue eeposimuocmeil.
73-74 | Mamemamuueckoe oxcudanue. C80UCMEa MAMEMAMULECKO20 OHCUOAHUS.
75-76 Pa3memenuns . [louamue o 3axone bonvuiux yucen. Mzmepenue eeposimuocmell. 2




prweHeHue 3aKOHA DONLUUX YUCeTl 8 coyuoaocuu, cmpaxoeaHuu, 6 3<)pa600xpaHeHuu,
obecnevenuu 6e30nacHocmu HaceleHus 6 llpeb’@bl%aﬁHblx cumyayuix

77-78

Coueranusa Couemanus u uucno couvemanuu. Popmyna uucia covemanuu. 1pey2onbHux
llacka- 5. Onvlmol ¢ 6OILUWUM YUCTOM PABHOBOSMONCHBIX DJIEMEHMAPHBIX COObIMUL

79

OTHocuTe/IbHAS 4YACTOTA CJOy4alHOro coObiTusi. Ciy4allHbIE OIBITHI
(OKCIIEpUMEHTBI), DJIEeMEHTapHbIC clydaliHble coObiTus (ucxoiabl). BepositTHOCTH
aleMeHTapHbIX  coObITU. CoOOBITHST B CIy- 4YallHBIX  DJKCIEpUMEHTax U
0JIaronpuATCTBYIOIIME DJIEMEHTAPHBIE COOBITHA. BeposiTHOCTH CilydallHBIX COOBITHM.
OmnbITBI ¢  PaBHOBO3MOXXHBIMU  3JIe- MEHTAapHbBIMU coObITUAMHU. Kiaccudeckue
BEPOSTHOCTHBIE OMBITHI C UCTIOJIB30BAHUEM MOHET, KyOUKOB. [Ipedcmasnenue coovimuil
c nomowpio oua- ecpamm OJtnepa. Ilpomusononodxcnvlie cobvimus, o06veouHeHue u
nepeceuenue coovimuil. Ilpasuno cnoscenus seposmuocmeii. Cryuatinwiii 86100p.

80-82

BeposiTHOCTH PaBHOBO3MOKHBIX COOBITHH [Ipedcmasnenue s3KcnepumeHma 6 8uoe
oepesa. Hezasucumvle coovimus. YmHodceHue eeposmuocmeri He3a8UCUMBIX COObIMUIL.
Ilocneoosamenvhvie Hezagucumvle ucnvimanus. lIpejcTaBieHMe O HE3aBHUCHUMBIX
COOBITHSIX B KU3HU. VIcmoKku meopuu 6eposmuocmell: Cmpaxosoe 0elo, a3apmHble Uepbi.
1I. ®epma, b.Ilackans, A. bepuyinu, A.H.Koamozopos.

83

Konumponvnaa paboma no meme «1emeHmvbl KOMOUHAMOPUKU U meopUuu
6epOoAmMHOCHICI)

Paznen

IloBTOpenue kypca 7 — 9 kiaaccoB(17)

84-85

Boruuciienusi. ToxxkaecTBeHHbIe Tpeodpa3oBaHus. Poib poCCUUCKUX YUEHbIX 8
pazeumuu mamemamuxu: JI. Diinep. H U. Jlobauesckuii, I11.J1. Yeovrues, C.
Koesanesckasn, A.H. Konimoeopos. Mamemamuxa 6 pazeumuu Poccuu: Ilemp I, wikona
MamemMamu4eckux u Hasueaykux Hayk, pazsumue poccutickoeo ¢proma, A.H. Kpwinos.
Kocmuue- cxas npoepavma u M.B. Kenoviu.




86-87 | YpaBHeHHs U CHCTeMbl YPABHEeHMIi IePBOii U BTOPOii CTeNeHH 2
88-89 | HepaBeHCTBA epBOii M BTOPOii CTENEHU M CIIOCO0OBI MX pellieHus! 2
90-91 Buabl pyHkumii, MX CBOCTBA U rPaQUKHU 2
92-93 | Hmozosoe noemopenue. 2
Iloozomoexa K 2ocyoapcmeennon umoz2060i ammecmayuu (peuieHue BApUAHTOB 3
94-99 | 3x3aMeHAMOHHBIX pa0oT U3 COOPHUKOB NOATOTOBKHU K OI'J)
UTOTO 99
I'eomeTpus. 9 knace
Ne m\nm Tema ypoka. Conepxanue Kox-Bo yacoB
1-2 IloBTOpEeHUE 2
Paznen | Bekropni(12)
IlonsiTHe BekTOpPA. IEHCTBUA HAJl BEKTOPAMH, UCIIOJIb30BAaHUE BEKTOPOB B (PUBHKE,
3-4 | paznooicenue gekmopa Ha cOCMasIAUWUe, CKAISAPHOE NPOU3geoeHUe. 2
5-8 CJ10:keHHe ¥ BBIYMTAHHE BEKTOPOB 4
9-12 | YMHOkeHHe BeKTOpPa HA YKMCJ0. [[puMeHeHne BEKTOPOB K PEIICHUIO 3a4a4. 4
13 Pewrenue 3agau 1
14 KouTpoJsbHasi padora mo teme «BekTopbpy 1
Paznen | Metoa koopaunat(10)
Koopaunatel BekTOpa. OCHOBHBIE MOHSTHS, KOOPOUHAMbBI 8EKMOPA, DACCMOAHUE MEHCOY
mouxamu. Koopounamei cepeounvi ompeska. Ypasuenus gueyp.

15-16 2
IIpocreiimme 3aga4u B KOOpPAMHATAX [Ipumenenue 6eKkmopoe u Koopournam OJisl peuleHus
npocmeriuiux 2eomempudeckux 3saoad. llosenenue memooa KoOpOuHam, NO360IAIOUIECO
nepegooums 2eomempuyeckue 00beKmvl Ha A3bIK aneeopvl

17-19 3
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