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IHosicHUTEJILHAA 3aIIHCKA

Pabouas mporpamma paszpaboTaHa Ha OCHOBE OCHOBHOW 00meo0pa3oBaTenbHON
mporpamMMbl OCHOBHOTO 0o61iero oopazoanus ['bOY COIII c. JleBne3epkuHo.

OO0pa3zoBarenbHbIi POIECC OCYLIECTBISAETCS B COOTBETCTBUM C IEPEYHEM yUEOHUKOB
BXOJSIIUX B (hefepanbHblil IepeueHb Y4eOHHKOB.

[lepeuenp y4eOHHKOB €KErOHO YTBEPXKIACTCS MPUKA30M JUPEKTOpa 00pa3oBaTeIbHOM
OpraHu3aluHm.

HopMaTuBHBIEe IPaBOBbIE AKThI M MeTOAUYECKHE JOKYMEHThI

- CanurtapHo — jsnuaeMuosiorndyeckue mnpaswia u Hopmbl CanlluH, 2.4.2.28-21-10,
YTBEPXKACHHbIE ITOCTAHOBJIEHUEM [ JIaBHOTO IOCYJapCTBEHHOI'O CAaHUTAapHOIO Bpaya
Poccuiickoit ®@eneparuu ot 29.12.2010 Nel89 (pemakums 29.06.2011, 25.12.2013,
24.11.2015).

- depnepanbHbIi TOCYIApCTBEHHBI 00pa30BaTEIbHBIA CTaHJAPT OCHOBHOI'O OOILEro
oOpa3oBaHusi, yTBepkAeHHbI Ilpukazom MuHucTepcTBa 00pa3oBaHUsS H  HAYKU
Poccuiickoit ®@eneparuu ot 17.12.2010 Ne 1897 «OO6 yTBepkKIeHUU U BBEACHHUH B
neiictBue ¢enepaabHOro rocyAapCTBEHHOTO 00pa3oBaTelNbHOIO CTaHJapTa OCHOBHOIO

obrrero oopazoBanus» (pemakuus ot 31 mexadps 2015 r. Ne 1577)



Iliianupyembie pe3yibTaThl 0CBOCHUS y4eOHOro npeamera «MaremaTuka

Boinyckauk Hayuutcst B 5-6 kiaccax (Il MCIIOJIB30BAaHUSI B MOBCEIHEBHOM XU3HHU U
obecrnevyeHnss BO3MOKHOCTH YCIIEIITHOTO MTPOJIOHKEHHS 00pa3oBaHus Ha 0a30BOM YPOBHE)

e OrnepupoBaTh Ha 0a30BOM ypOBHe1 TOHATUSIMHA: MHO>XECTBO, JIEMEHT MHOKECTBA,
MMOJMHOKECTBO, MPUHAJIC)KHOCTD;

® 33/1aBaTh MHOKECTBA IEPEUUCICHUEM UX JIEMEHTOB;

® HAXOAWTH MEepeceucHue, 00bESTMHEHHE, TTOJIMHOKECTBO B MPOCTEHIIINX CUTYAIIHSIX.
B noBce1HeBHOI KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:

® pacno3HaBaTh JIOTMUECKH HEKOPPEKTHBIC BHICKA3bIBAHUS.
Yucaa

e OrnepupoBaTh Ha 0a30BOM YpOBHE MOHSTUSMH: HATYypaJbHOE YHUCIO, IIEJI0€ YHUCIIO,
O0OBIKHOBEHHAs APOOb, NeCATUYHAS IPOOb, CMEIIAHHOE YHCII0, PAllHOHAIBHOE YUCIIO;

® HCIIOJIK30BaTh CBOIMCTBA YMCEN U MpaBWIA ACHUCTBUN C PAllMOHATLHBIMU YKCIAMU TPU
BBIIOJTHEHUH BBIUKCIICHHI;

® KCIIOJBK30BATh NMPU3HAKHU JEIUMOCTU HA 2, 5, 3, 9, 10 npu BHITIOJIHEHUH BBIUYMCICHUN U
pEelIeHUH HECIOXKHBIX 3a/1a4;

® BBIOJHATh OKPYIJICHHE PAlMOHAIBHBIX YUCEN B COOTBETCTBUHU C MTPaBUIIAMU;

® CpaBHUBATh PAllMOHAJIBHBIC YKCIIA.
B noBcenHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

® OIICHUBATH PE3YJIbTAThl BHIYUCICHUH MPU PEIICHUH MPAKTUYECKUX 33714,

® BBINIOJIHATH CPABHEHUE YHCEI B PEATBHBIX CUTYaIIHSIX;

® COCTaBJISTh YMCJIOBBIC BBIPAKEHUS TPH PEIICHUHM MPAKTUYECKUX 3a/lad U 3a71ad U3
JIPYTUX y4eOHBIX MPEIMETOB.
CraTucTuKa ¥ TeOpHus BepOATHOCTEH

e [IpencraBnsaTh JaHHBIC B BUE TaOIUII, IUATPaAMM,

e yuTaTh UH(MOPMAITUIO, TIPEICTABICHHYIO B BUIE TaOIUIIbI, TUarPAMMBI.
TexcToBBIE 321a4N

e Pemate HecIOXXHBIE CIOKETHBIE 3aJa4dl pPa3HBIX TUIOB Ha BCE apuPMETUUYECKUE
JIENCTBHUS,

® CTPOUTH MOJENb YCJIOBHS 3a1aud (B BUAE TaOJIMIIbI, CXEMbl, PUCYHKa), B KOTOPOI
JTaHbI 3HAYEHUS JBYX U3 TPEX B3aMMOCBSI3AHHBIX BEJIMYUH, C LEIbIO MOMCKA PEIICHUS 3a]1a4H;

® OCYIIECTBIATH CIOCOO MOMCKA PEIICHHsI 33a/1a4d, B KOTOPOM PAaCCYXKICHHE CTPOUTCS

OT YCJIOBHS K Tpe60BaHI/IIO HnJIn OT TpC6OBaHI/I$I K YCJIOBHIO,

1 N
31ech U gajnee — pacmo3HaBaTh KOHKPETHBIC MPUMEPHI OOIINX HOHATHI 10 XapaKTePHBIM MPH3HAKAM, BEIIIOJIHATh
JICHCTBUS B COOTBETCTBHU C OTPEACICHUEM H MPOCTEHIIIMMHU CBOHCTBAMU MOHATHH, KOHKPETH3UPOBATH IPUMEpaAMH

0oO0IIHEe TTOHSATHS.



® COCTaBJIATH IUIAH PELIEHUS 3a7auu;

® BBIIEIATH dTaIlbl PEIICHUS 3a]a4ul;

® UHTEPIPETUPOBATh BHIYMCIUTENIbHbBIE PE3YNbTATHI B 33/jau€, UCCIEI0BATDH [10JIy4EHHOE
pelleHue 3a1auu;

® 3HaTh pa3JIMuMe CKOPOCTEW 00BEKTa B CTOSUEH BOJE, MPOTUB TEUEHUS U IO TEYCHHUIO
peKy;

e pelaTh 337a4d Ha HaXOXKIEHHME YacTH YKMCJIAa M YUCIIa [0 €T0 YacTH;

e pelaTh 337a4u pa3HbIX TUIIOB (Ha paboTy, HAa MOKYIKHU, HA IBUKEHUE), CBA3BIBAIOILINX
TPU BEJIMYUHBI, BBIJIEISATH 3TH BEJIMYMHBI U OTHOLLIEHUS MEX/y HUMU;

® HAXOAWUTH MPOLEHT OT YMCJA, YUCJIO IO IMPOLEHTY OT HEro, HaXOAUTh MPOLIEHTHOE
OTHOILEHHE [JBYX YHCEJl, HaXOAUTh IPOLIEHTHOE CHUKEHHE WM IPOLEHTHOE IOBBIIICHUE
BEJIMYMHBI;

® pelIaTh HECIO0XKHbIE JJOTMUECKUE 3a/1a4l METOI0M PacCyKICHHM.
B noBceHeBHOI :KM3HHM M IIPH U3YYEeHHUH APYTUX NPeAMETOB:

® BBIJBUIaTh T'MIIOTE3bl O BO3MOXHBIX NPEAETIbHBIX 3HAUEHHSIX HCKOMBIX BEJIWYHMH B
3ajade (1enaTh MPUKUIIKY )
Harasignas reomerpus
I'eomeTpuueckne purypsi

e OmnepupoBarb Ha 0a30BOM ypOBHE NOHATUSIMU: PUTYpa, TOUKA, OTPE3OK, IpsIMast, JIyd,
JIOMaHasi, yroJjl, MHOrOyroJIbHUK, TPEYTOJIbHUK U YEThIPEXYTOJbHUK, IPSIMOYTOJIbHUK U KBaJpaT,
OKPYKHOCTb M KpYT, NPSAMOYTOJbHBINA Mapajuienenumnesn, kyo, map. M3o0paxaTe H3ydaeMmble
(GUrypsl OT PYKH M ¢ IOMOIIBIO JIMHEHKH U IUPKYJIS.

B noBceaHeBHO KU3HM M NIPM U3YUYEHHHU APYTUX NPeIMETOB:

® pelIaTh NPaKTHYECKUE 3a/1a41 C TPUMEHEHUEM MTPOCTEHUIIINX CBOUCTB (GUTyp.
HN3mepenus u BbIYMCICHUS

® BBHINOJHATH HW3MEPEHHME [UIMH, PpACCTOSHUN, BEJIUMYMH YIJIOB, C IIOMOIIbIO
MHCTPYMEHTOB I U3MEPEHUH JJIUH U YTIJIOB;

® BBHIUUCIIATH IJIOMAAM NPSIMOYTOJIbHUKOB.
B noBceHeBHOM KU3HM M TIPU U3YUYEHHHU APYTUX NMPeIMETOB:

® BBHIUMCIIATH PACCTOSIHUS HA MECTHOCTH B CTaHAAPTHBIX CHUTYyalUsX, IUIOIIAIU
IPSIMOYTOJIbHUKOB;

® BBINOJHATH MPOCTEHIINE MOCTPOCHUS U M3MEPEHUs Ha MECTHOCTH, HEOOXOAMMBIE B
peanbHON KU3HU.

Hcropuss MaTeMaTHKHU



® OIHCHIBATH OTENbHBIC BBIAAIOIINECS PE3YIbTAThl, MOJYyYEHHBICE B XOAE Pa3BUTHS
MaTEeMaTHUKH KaK HayKH;

® 3HaTh MPUMEPHl MATEMAaTUUECKUX OTKPBITUNA M MX aBTOPOB, B CBSI3M C OTCUECTBEHHOMN
U BCEMHUPHOI1 HCTOpPHEI.
BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCA B 5-6 Ki1accax (1J1s1 odecriedeHust
BO3MOSKHOCTH YCIIEITHOTO MPOI0JKEHUSI 00pa30BaHUA HA 0230BOM M YIJIy0JIEeHHOM
YPOBHSIX)
JJieMeHThI TEOPHMH MHOKECTB U MATEMATHY€eCKOM JIOTHKH

° O;fzepupoeamz)2 NOHAMUAMU. MHONCECB0, XAPAKMEPUCMUKU MHONCECMBA, INeMEHM
MHOOJICecmea, — nycmoe,  KOHeUHOe U  OeCKOHeUHOe  MHONCeCMB0,  NOOMHONCECMEBO,
NPUHAONEHCHOCT,

® onpeodensimvb  NPUHAONEHCHOCMb  DNIEMEHMA  MHONCECMBY,  00beOUHEeHUIlo U
NnepeceyueHur0 MHOMCeCms, 3a0a8amb MHONCECMBO C NOMOWbIO NEPeyUCieHUs 2JIeMeHMOs,
CII0BECHO20 ONUCAHUA.
B noBceiHeBHOM KU3HM U NIPU U3YYEHHH APYTUX NMPeIMETOB:

®  PAcno3HaA8amMsb 102U4eCKU HEKOPPEKMHbLE GblCKA3bIBAHUSL,

® CMpOUmMb YenouKu yMo3aKito4eHull Ha OCHO8e UCNOIb308AHUS NPABUTL TOSUKU.
Yucna

o Onepuposamb NOHAMUAMU. HAMYPANLHOE YUCIO, MHONCECNEO HAMYPATbHLIX YUCE],
yenoe Yucio, MHONCECMBO YelblX Yucel, 0ObIKHOBEHHAsE Opobb, decamudnas opoodb, cMeulaHHoe
YUCNIO, PAYUOHANbHOE  YUCIO, MHONCECMBO  DAYUOHANbHBIX — UYUCel,  2e0MempuUyecKdsl
uHmepnpemayusi HamypaibHblX, YeablX, PaYUuOHANbHbIX,

®  NOHUMAMDb U 00BACHAMb CMBICT HOZUYUOHHOU 3ANUCU HAMYPATILHO20 YUCIA,

®  GLINOJHAMb GLIYUCIIEHUS, 8 MOM YUCTEe C UCNONIb308AHUEM NPUEMO8 DAYUOHATILHBIX
8blYUCTIeHULL, 0DOCHOBLIBAMb AICOPUMMBL BLINOJIHEHUST OeUCMBULL,

®  ucnonvzogamev npuzHaku Oemumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmol u
npoussedeHuUs yuceil npu 8bINOJHEHUU BbIYUCTIEHUL U peuleHUU 3a0ad, 000CHOBbIBAMb NPUSHAKU
oenumocmu;

®  BLINONHAMb OKPY2IleHUe PAYUOHAIbHBIX YUCE C 3A0AHHOU MOYHOCMbIO;

®  YNOPAO0OUUBAMb YUCIA, 3ANUCAHHbIE 8 8U0e ODLIKHOBEHHBIX U 0eCAMUUHBIX Opobell,

o naxooumv HOJ u HOK uucen u ucnonv3oeams ux npu peuieHuu 3a0da, .

®  onepupogamv NOHAMUEM MOOYIb YUCIA, 2eOMEMPUYECKas UHmMepnpemayusi Mooyl

qucida.

2 3J1ech 1 jjajee — 3HATh OIpEEIICHUE MIOHTHS, YMETh MOACHATH €r0 CMBICH, YMETh HCIOJb30BaTh OHITHE U €TO
CBOWCTBA MpHU NMPOBEJECHUHU PACCYKJICHUN, JJOKA3aTeJIbCTB, PEIIEHUH 3a/a4.



B noBceHeBHOI1 )KM3HU U MPU U3YYeHHUH IPYTHX MPEIMETOB:

®  NpUMEHAMb NPAULA NPUOTUINCEHHBIX GbIYUCIEHUN NPU pPeuleHUuu NpaKmudecKux
3a0ay u pewieHuu 3a0a4 Opyeux y4eOHbvIX npeomemos;

®  GLINONHAMb CPAGHEHUe pPe3VIbMAmo8 GbIYUCIEHUN NPU PeuleHUU NpaKmuiecKux
3a0au, 8 MOM Yucjie NPUOIUNCEHHBIX BbIUUCTICHULL,

®  cocmasuamb HUCIOBblE BbIPAJICEHUS. U OYEHUBAMb UX 3HAYEHUS NpU peuleHuu
NPAKmMu4ecKux 3a0ad u 3a0a4 u3z opyux yueOHulXx npeomMemos.
YpaBHeHUsI 1 HEPABEHCTBA

e  Onepuposamb NOHAMUAMU: PABEHCME0, YUCLOB0€ PABEHCMEBO0, YPAGHEHUe, KOPEHb
VPABHEeHUs, peuleHue YPAGHEHUS, YUCTI080€ HEPABEHCHIBO.
CrarucTuka u Teopusi BEepOSITHOCTE

o  Onepuposamv noHAMUAMU: CMOLOUAmMble U Kpy2osble Ouazpammovl, madauybl
OaHHbIX, CpedHee apudmemuieckoe,

®  u3gIeKamv, uHpopmayuio, NPEACTABICHHYIO B TaOJIMIIAX, HA TUarpaMMax;

® cocmasnams madIUYbl, CMPOUMs OUASPAMMbL HA OCHOBE OAHHBIX.
B noBceHeBHOI1 ;KM3HU M IPU U3YYE€HHH JPYTUX NPEAMETOB:

®  u381EKAMD, UHmMeEpnpemuposams u npeobpazoevieanms ungopmayuro,
NPE/CTAaBJICHHYIO B Ta0JIMI[aX U Ha JMarpaMmax, OTPa)arollyl CBOWCTBAa M XapaKTEPUCTHKU
PEAITBHBIX MPOIIECCOB U SBICHUH.
TekcToBbIe 32124

e Pewams npocmeie U CIOXCHble 3aA0ayl PA3HLIX MUNOS, 4 MAKHCe 3a0ayu
NOBbIULEHHOU MPYOHOCMU,

®  UCNONL308AMb PA3HbIE KpAMKUE 3aNUCU KAK MOOeIU MEKCMO8 CLONCHBIX 3a0ay OJisl
ROCMPOeHUs NOUCKOBOU CXeMbl U pelleHUs 3a0ay,

®  3HAmMb U NPUMeEHAmMb 00a Ccnocoba Noucka peuleHus 3a0ad (om mpeOosaHusi K
VCILOBUIO U OM YCI0BUSL K MPEOOBAHUIO);

®  MOOenUpo8amsb paccylcoenus npu NOUCKe peuenus 3a0a4 ¢ NOMOWbIO epag-cxemvl,

®  gblOeNAMb IMANbL PeUleHUs 3a0adU U COO0ePIHCAHUE KaHCO020 Imana,

®  UHMEPNPemuposams GbIYUCIUMENbHbIE pe3yabmamsl 6 3adaue, UCCLe008amb
NOJYYEHHOE peuterue 3a0ayll,

®  QHATUBUPOBATL  BCEBOZMONCHbIE —CUMYAYUU  B3AUMHO20  PACNHOJIONCEHUSL  O8YX
00beKMOo8 U U3MeHeHUue UX XAPaKmepucmuk npu COBMECMHOM OBUINCEHUU (CKOpOCMmb, 8peMs,
paccmosiHue) npu peuleHuu 3a0ay Ha O8UdceHue 08YX 00beKmOo8 KAK 6 OOHOM, MaK U 8

npomu60OnOJI0CHBIX Hanpaelerusx,



®  UCCTe008aMb BCEBO3ZMONCHBIE CUMYAYUU NPU PeUeHUU 3a0ay Ha 08UdCEHUe NO peke,
paccmMampusams pasHvle CUCHEeMbl Omcyemd,

®  pewams pazHOOOPA3HblE 3A0aYU «HA HACMUY,

® pewamsv U 00OOCHOBLIBAMb C60€ peuleHue 3a0ay (8bl0eNAMb MAMEMAMULECKYIO
OCHOBY) HA HAXOJHCOEHUEe YACMU YUCIA U YUCTA NO €20 YACTU HA OCHO8€ KOHKPEMHO20 CMbLCIA
opoou;

®  0CO3HABAMb U 0OBACHAMb UOCHMUYHOCHb 3A0aY PA3HBIX MUNOE, CEA3bIBAIOUUX MPU
senuyunbl (Ha pabomy, HA NOKYNKU, HA OBUNCEHUE); blOeIsimb MU GeNUYUHbI U OMHOULEHUS
MedHcOy HUMU, NPUMEHAMb UX NpuU peuleHuu 3a0ad, KOHCMpPYyupoeamv COOCMEeHHble 3a0auu
VKA3AHHBIX MUNOS.
B noBceaHeBHOI1 ;KM3HU M PU U3YYE€HHH JPYTUX MPEAMETOB:

®  guldenamb Npu peweHun 3a0ay Xapakmepucmuku paccmampueéaemolu 6 3aoave
cumyayuu, OmIuYHble OM PearbHbIX (me, 0m KOMmopwlX aOCmpasuposaiucs), KOHCMpyuposams
HOBble CUMYAYUU C YY4emoM SMUX XAPAKMePUCmuK, 8 4dCMHOCMU, NPU peueHuu 3a0ai Ha
KOHYeHmpayuuy, y4umoléams ni0MmHOCMb 8eUjecmad;

®  pewams U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUs. PEAbHbIX CUMYAYUl,
8 KOMOpbIX He mpeOyemcs MOUHbILL 8bIYUCTUMENbHBI Pe3YIbmam,

®  pewams 3a0a4u HA OBUICEHUE NO PeKe, PACCMAMPUBAS PA3Hble CUCeMbl OMCYemd.
Harasignasi reomeTpus
I'eomerpuuyeckue purypsi

o [3enekams,  UHmMmepnpemuposamv U  Hpeobpazosvieamv  UHGoOpMaAyuilo - o
2eomMempuieckux ueypax, npeocmasienHyo Ha Yepmeicax,

® uzobpacicamev uzyuaemvle ueypbl Om pyKu U C HOMOWDIO KOMNbIOMEPHBIX
UHCMPYMEHMO8.
HN3mepenusi u BLIYUCIEHUS

®  GLINOAHAMbL  UBMEPEHUe ONUH, PACCMOAHUL, BeIUYUH Y2108, C NOMOWbIO
UHCMPYMEHMO8 0151 USMEPEHUL ONUH U Y208,

®  GLIUUCTAMb NAOWAOU NPIMOYSOJbHUKOS, KEAOpamos, 00beMbl NpPiMOY20IbHbIX
napannenenuneoos, Kyoos.
B noBceiHeBHO KU3HM U TIPH U3YYEHHH JAPYTUX MPEIMETOB:

®  GLIYUCTAMb PACCMOSHUS HA MECMHOCMU 6 CHMAHOAPMHLIX CUMYAyusix, Niowaou
YUACMKO8 NPAMOY2016HOU (hopmbl, 00beMbl KOMHAM,

®  BBLINOAHAMb NpOCMeluiue NOCMPOeHUs HA MeCMHOCMU, HeoOX00uMbvle 6 peanbHOl
HCU3HU,

L oyeHusambvp pasmepsvl peailbHblx 00vexmos OKpyotrcarnueco mupa.



HcTopusi MaTeMaTHKHU

. Xapakmepusoeamsb — 6K1A0  GbLOAIOWUXCS — MAMEMAMUKO8 6  pazeumue
MaAmemMamuKy U UHbIX HAY4HbIX 00aacmell.
BorinyckHuk Hayuyurtcs B 7-9 kiaccax (1/151 MCNIO0JIb30BAHUSA B IOBCEIHEBHOM KU3HM U
o0ecre4yeHUs1 BO3MOKHOCTH YCIIEIIHOT0 MPOA0JIKeHs1 00pa3oBaHus HA 02a30BOM YPOBHeE)
JJIeMEeHTBI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTHKH

e OmnepupoBaTh Ha 6a30BOM yp013.He3 MOHATUSAMU: MHOXECTBO, 3JIEMEHT MHO>XKECTBA,
MOJAMHOKECTBO, TPUHAIJIEKHOCTD;

®  33]aBaTh MHOXKECTBA [IEPEUYHCIICHUEM UX IJIEMEHTOB;

® HAXOIWTH MEepeceueHne, 00bETUHEHHE, TTOJIMHOKECTBO B MPOCTEUIITUX CUTYAIIUSX;

e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHSATUSMH: OMNpEACSiCHHE, aKCHMOMa, TEOopeMa,
JI0Ka3aTelIbCTBO;

® T[IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI JIJIsl TOATBEPKICHHUS CBOMX BBICKA3BIBAHUIM.
B noBcenHeBHOM KU3HM U MPU U3YYEHUM IPYTUX NPeIMETOB:

®  HCIIOJIB30BAaTh TrpaduuecKkoe MPEICTaBICHHE MHOXECTB IS OMHCAHHS PEaTbHBIX
MPOLIECCOB U SBIICHUH, IPU PEHICHUH 33]1a4 IPYTHX y4EOHBIX MMPEIMETOB.
Yucaa

e OmnepupoBaTh Ha 6a30BOM YPOBHE NMOHSTHUSIMH: HATypallbHOE YHCIIO, L[ENOE YHUCIIO,
OOBIKHOBEHHAs] Jpo0b, JecATHYHas JpoOb, CMEIIaHHas Jpo0b, palMOHAIBHOE YHUCIIO,
apumMeTHyecKuil KBaJipaTHbIA KOPEHb;

®  JCIOJIB30BaTh CBOMCTBA YMCEII U NTPABUJIA ACUCTBUI IIPU BBINIOJHEHUN BBIYUCIICHUM;

®  JCIOJIb30BaTh MPU3HAKHU JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUH BBIUUCIECHUN
Y PEIICHUH HECIIOKHBIX 3a]1a4;

®  BBINOJHATH OKPYIJIEHUE PALIMOHAJIBHBIX YMCET B COOTBETCTBUM C MPABUIIAMU;

®  OILICHMBATh 3HAYEHUE KBAJAPATHOI'O KOPHS U3 MOJOKUTEIBLHOTO LEJIOr0 YUCIa;

®  pacrno3HaBaTh PallMOHAJIbHBIE U UPPALMOHAIbHBIE YUCIIA;

®  CpaBHHMBATH YHUCIIA.
B noBcenHeBHOM KU3HM U MPU U3YYEHUM IPYTUX NPeAMETOB:

®  OLICHMBATh PE3YJIbTATHI BEIYUCICHUN MIPU PEIICHUN MPAKTUUECKUX 3a/1a4;

®  BBITIOJHATH CPABHEHHE YMCEN B PEATbHBIX CUTYAIUSX;

®  COCTaBIIATh YUCJIOBBIC BBIPAKEHUSI TIPU PEUICHUU MPAKTUYECKUX 3a/1ad M 3a7a4 U3
JIPYTUX y4eOHBIX MPEIMETOB.

ToxknecTBeHHBIE IPEOOPA3OBAHUS

3 N
31ech U gajnee — pacmo3HaBaTh KOHKPETHBIC MPUMEPHI OOIINX HOHATHI 10 XapaKTePHBIM MPH3HAKAM, BEIIIOJIHATh
JICACTBHUS B COOTBETCTBHU C OTIPEACICHUEM H MPOCTESHIINMU CBOMCTBAMU MOHITUN, KOHKPETA3UPOBATh IPUMEPAMU

0oO0IIHEe TTOHSATHS.



e BrImonHATE HECIOXKHBIC MPeoOpa3oBaHUs I BBIYMCICHUS 3HAUCHUN YHCIOBBIX
BBIPDAKEHMM, COAEp)KAIMX CTENEHM C HaTypalbHBIM II0KAa3aTelIeM, CTENEHU C LEJbIM
OTpHULATENIbHBIM [10Ka3aTEJIEM;

®  BBLINOJHATH HECJOXKHBIE MPeoOpa3oBaHMs LEIbIX BBIPAKEHUI: PACKphIBaTh CKOOKH,
NPUBOIUTH MOJAOOHBIE ClIaracMeble;

®  HCIOJIb30BAaTh (HOPMYJBI COKPAIIEHHOTO YMHOXEHHsS (KBaJpaT CYMMBI, KBaapaT
Pa3HOCTH, PA3HOCTH KBAJIPATOB) JJIsl YIIPOIIECHUS BEIYUCICHUN 3HAUCHUM BHIPAXKEHUH;

®  BBLINOJHATH HECJOXKHBIE TpeoOpa3oBaHUsl JIPOOHO-TUHEHHBIX BBIPAXKCHUH U
BBIPKEHUM C KBaJpaTHBIMU KOPHSIMH.

B noBceqHeBHOM KU3HM U NPU U3YYEHUM IPYTUX NPeAMETOB:

® [IOHMMAaThb CMBICJI 3aIIUCH YHCIIA B CTAHJAPTHOM BUJE;

e onepupoBaTh Ha 6A30BOM YpOBHE MOHATUEM «CTaHAAPTHAS 3aIIUCh YHUCIIAY.
YpaBHeHusI 4 HepaBeHCTBA

e OnepupoBaTh Ha 0a30BOM YpPOBHE MOHSTHSIMH: PaBEHCTBO, YHCJIOBOE PAaBEHCTBO,
YpaBHEHUE, KOPEHb YPAaBHEHHUS, PEIICHHE YPABHEHUS, YKMCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelIeHNEe HEPABEHCTBA;

®  [IPOBEPATH CIPABEJIMBOCTh YHCIIOBBIX PABEHCTB U HEPABEHCTB;

e pemarh JMHEHHbIE HEPABEHCTBA M HECJOXKHBIE HEPaBEHCTBA, CBOJSIIMECH K
JIMHEWHBIM;

®  pelaTh CUCTEMBI HECIIOKHBIX TUHEHHBIX YpaBHEHUN, HEPABEHCTB;

®  [IPOBEPSATH, ABJSETCS JIU JAaHHOE YHUCIIO PEIIEHUEM ypaBHEHUs (HEpaBEHCTBA);

e  pemiarth KBaJpaTHbIE ypaBHEHUS 10 (opMyse KOpHEHN KBaApaTHOTO ypaBHEHMUS,

e  1300paXkaTh pEUICHHs HEPABEHCTB M UX CHCTEM Ha YHCIOBOM MPSIMOI.

B noBcenHeBHOI KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

®  COCTaBIIATh M pEeIIaTh JUHEHHbIE YPAaBHEHUS MPHU PEUICHUU 3a/1ay, BO3ZHUKAIOIIUX B
JIpYTUX y4eOHBIX MpeAMETax.

DOyHKIUH

e Haxonuts 3HaueHne QyHKUINHU N0 3aJaHHOMY 3HAUEHUIO apIyMEHTa;

® HaxoJuTh 3HAUECHHE apTryMEHTa MO 33aJaHHOMY 3HAYEHUIO (PYHKIIMHU B HECIIOKHBIX
CUTYaIUsX;

e  OmnpeneNsTh IOJOKEHHWE TOUYKH IO €€ KOOpAMHATaM, KOOpAMHAThl TOYKH IO €€
MI0JIO’KEHUIO HAa KOOPAMHATHOM INIOCKOCTH;

e 10 rpaduky HaXOAUTHh OOJACTh OINpPEAETICHHUs, MHOXXECTBO 3HAYEHUH, HYIU
GYHKIINHM, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, TPOMEXKYTKA BO3pacTaHUs U  yOBbIBaHWS,

HanOOJIbIIIee U HAMMEHBIIIEEe 3HAYCHHS (bYHKI_II/II/I;



®  CTPOUTH TpaduK TUHEHHON (PYHKIMH;

®  TIPOBEPSATH, SABJIAETCS JIM JaHHBINA rpaduk rpadukoM 3a1aHHON QyHKIMH (JTMHEHHOH,
KBaJPaTUYHOM, 0OpaTHOM MPONOPLUUOHAIBHOCTN);

e ompeneniaTh NPUOIIKEHHBIE 3HAYCHHUS KOOPIUHAT TOYKH IepeceueHHs IpaduKoB
byHKIINIH;

e omnepupoBarb Ha  0a30BOM  ypOBHE  NOHATHSMH:  IIOCJIEOBATEIbHOCTD,
apupMeTHuecKas Iporpeccusi, FreoMeTpruecKas porpeccus;

e pewmarth 3aJaud Ha MPOIPECCHM, B KOTOPBIX OTBET MOXET OBITh MOJYy4YEH
HEMOCPEACTBEHHBIM NOJICUeTOM 0e3 mpUMeHeHUs (HopMyI.
B noBceHeBHOM KU3HM M TIPM M3Y4YE€HHH APYTUX NPeJIMETOB:

®  UCNOJB30BaTh I'paMKU peanbHbIX MPOLECCOB U 3aBUCUMOCTEH /IS ONpe/ieNeHus ux
CBOWCTB (HamOOJIbIIE M HAWMEHBINNE 3HAYCHUS, MPOMEKYTKH BO3PACTaHHS W YObIBaHHA,
00J1aCTH MOJIOKUTEIBHBIX U OTPULIATENIbHBIX 3HAYCHUH U T.11.);

®  WCIOJNB30BaTh CBOWMCTBA JMHEWHOW (PYHKIMH M ee TpaduK Npu pelieHuH 3aaad U3
JpYrux y4yeOHBIX IPEAMETOB.
CraTucTUKa ¥ TeOpHUs BEPOATHOCTEH

e lmers mpexcTaBieHHME O CTAaTUCTHMYECKUX XapaKTEPUCTHKAX, BEPOSTHOCTH
CJIy4alfHOro COOBITHSI, KOMOMHATOPHBIX 3a7a4ax;

e pewmarh OpoCTeHIIME  KOMOMHATOpHBbIE  3aJa4d  METOJOM  HpPSIMOTO MU
OpraHU30BaHHOTO nepedopa;

®  NPEICTaBIATH JaHHbIE B BUJE TAaOIUII, JUarpaMm, rpauKoB;

®  YuUTaTh MHPOPMALIHIO, PECTABIECHHYIO B BUJI€ TAOIHIIbI, TUATPAMMBI, TpaduKa;

®  ONpeaeNsITh OCHOBHbIE CTATUCTUYECKHE XapaKTEPUCTUKU YHUCIOBBIX HAOOPOB;

®  OIECHUBATh BEPOSTHOCTH COOBITHS B MPOCTEHIINX CIyUasix;

®  UMETh IIPEJCTABICHNUE O POJIM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBJICHUSX.
B noBceiHeBHOM KU3HM M TIPM U3YUYEHHH APYTUX NMPeJIMeTOB:

®  OICHMBATh KOJUYECTBO BO3MOKHBIX BapHAaHTOB METOJIOM Iepedopa;

e UMETh NPEJICTAaBICHHE O pOJIM MPAKTUYECKH JOCTOBEPHBIX M MaJIOBEPOSITHBIX
COOBITHI;

® CpaBHUBAaTb OCHOBHBIE CTaTUCTHMYECKHE XapaKTEPUCTHUKH, MOJIYYEHHBIE B IIPOLIECCE
pelleHus TPUKIaJHON 3a/1a4M, U3YYEHUS PEaIbHOTO SIBJICHUS,

®  OICHUBATh BEPOSTHOCTh pPeaIbHBIX COOBITUH U SIBIIEHUN B HECIIOKHBIX CUTYALUSsX.
TekcToBbIE 321241

e PemaTth HeclOXXHbBIE CIOKETHBIE 3a/la4dl pPa3HbIX TUIIOB Ha Bce apuMeTHyecKue

JIEHCTBHS,



® CTpOUTHh MOJETHh YCIOBHS 3a7auyd (B BHJAE TaOJIMIBI, CXEMbl, PHUCYHKAa WIH
YPaBHEHHMsI), B KOTOPOM JaHbl 3HAUYEHMs JBYX U3 TPEX B3aMMOCBS3aHHBIX BEJIMYUH, C IEIIBIO
IIOMCKa pelIeHUs 3a/1a4H;

®  OCYILIECTBIIAThH CHOCOO MOUCKA PELICHU 331a4H, B KOTOPOM PacCyKIEHHUE CTPOUTCS
OT yCJIOBUS K TpeOOBaHUIO WK OT TpeOOBaHUS K YCIOBHIO;

®  COCTaBJIATH IIaH PEILEHUs 3a/1auH;

®  BBIJICJIATH 3TAIlbl PELICHUS 331a4H;

®  UHTEPHPETHPOBATH  BBIUUCIUTENBHBIE pPE3yNbTaThl B  3ajgaude, MCCIEeN0BaTh
HOJIy4EHHOE pPeLIeHHE 3a/jauy;

®  3HATh Pa3IMuYUe CKOPOCTEH 0OBEKTa B CTOSIUEH BOJIE, IPOTUB TEUEHUS U 110 TEUCHUIO
peKu;

e  pewlaTh 3a7jayd Ha HAXOKICHUE YAaCTH YMCIIa U YHCIIA IO €ro YacTH;

e pewmarh 33Ja4d  pPa3HbBIX THUIOB (Ha pPaboOTy, Ha NOKYIKH, Ha JBH)XXEHHUE),
CBSI3bIBAIOILMX TPU BEIUYHMHBI, BBIIEIATh 3TU BETUYMHBI U OTHOLLIECHUS MEXy HUMH;

®  HAXOAUTh NPOLEHT OT YHCJA, YUCIO IO MPOLEHTY OT HEro, HaXOJUTh MPOLEHTHOE
CHIJKEHHE WIH MPOLIEHTHOE TOBBIILICHHE BETUYUHBI;

®  peulaTh HECJIOXKHBIE JIOTHYECKUE 33/1a4l METOJIOM PacCyXkJIECHU.
B noBceHeBHOM KU3HM M TIPM U3Y4YEeHHH APYTUX NMPeJIMeTOB:

®  BBIJIBUIaTh TMIOTE3bl O BO3MOXHBIX HPEIEIbHBIX 3HAYEHUSAX HCKOMBIX B 3ajaye
BEJIMYUH (JIeTIaTh TPUKUIIKY).
I'eomeTpuueckune purypsi

e  OmnepupoBaTh Ha 0a30BOM YPOBHE NOHSTUSIMH F€OMETPUUECKUX PUTYD;

e u3BIeKaTb HHPOPMALMIO O TEOMETPUUECKUX (Urypax, MpeICTaBICHHYIO Ha
yepTrexax B SBHOM BUJE;

® QpUMEHATHh s pelleHus 3ajad TreoMeTpudeckue (akThl, €CIM YCIOBUS HX
PUMEHEHHUS 3aJ1aHbl B IBHOU (opMe;

e pemarh 33Jauyd HAa HAXO0XJIEHUWE TIEOMETPUYECKHX BEJIMYMH M0 o0pasuam WU
aJIropuTMaM.
B noBceHeBHOM KU3HM M TIPH M3Y4YECHHH APYTUX NPEIMETOB:

®  CIIOJIb30BAaTh CBOMCTBA T€OMETpUYECKUX (UTYp JUIsl pElIeHUs TUIIOBBIX 3ajad,
BO3HUKAIOIIMX B CUTyallUsIX TOBCEIHEBHOM JKU3HM, 33]1a4 IPAKTUYECKOTO CONEPIKAHNU.
OTHowIeHNs

e OmnepupoBarb Ha 0a30BOM ypOBHE MOHSATHSIMU: PABEHCTBO (UTYp, paBHbIE (UTYPHI,
PaBEHCTBO TPEYTOJIbHUKOB, MapalieIbHOCTh MPSAMBIX, MEPHEHAUKYISPHOCTh MPSIMBIX, YIJIbI

MEXIY NMPSMBIMU, NEPIEHANKYJIAP, HAKIIOHHAS, IPOEKIH.



B noBceqHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX NPeIMETOB:

®  JCHOJIb30BaTh OTHOIIEHMS JUIsI PELICHHsS MPOCTEMIIMX 3a4ad, BO3HUKAIONIUX B
peanbHOU KU3HU.
HN3mepeHus u BbIYMCICHUS

e BpIOJHATH U3MEpPEHUE [UJIMH, PACCTOSHUM, BEJIMYMH YIJIOB, C TOMOIIbIO
WHCTPYMEHTOB JIJIsl U3BMEPEHUN JIIMH U YTJIOB;

e [pPUMEHATH (QOpPMYJIBl TEPUMETpa, IUIOMAAM U O00bEeMa, TUIOMIATU TOBEPXHOCTH
OT/IENIbHBIX MHOTOTPAHHUKOB IPY BBIYMCIICHUSIX, KOT/Ia BCE JIAHHBIE UMEIOTCS B YCIIOBUU;

e mpumMeHATh Teopemy Ilucdaropa, 6a30Bble TPUTOHOMETPUIECCKHE COOTHOIICHUS IS
BBIYMCIICHUS IJIMH, PACCTOSHUM, IJIOIIAIeH B MPOCTEUILINX CITydasix.
B noBceqHeBHOM KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:

®  BBIUKCIATH PACCTOSIHUS HAa MECTHOCTH B CTAHJAPTHBIX CUTYyalMsIX, IJIOIAIU B
MPOCTEHIINX CITydasik, IPUMEHATh GOPMYIIbI B IPOCTEHIINX CUTYalUsAX B IOBCEHEBHOM KU3HU.
I'eomeTpuueckue nocTpoeHnst

e U3oOpaxkaTh THUHOBBIE IUIOCKKE (UTYPBHI U (QUTYpPHI B MPOCTPAHCTBE OT PYKH H C
MOMOIIbI0 HHCTPYMEHTOB.
B noBcenHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

®  BBINOJHATH MPOCTEHIITNE TMOCTPOEHUS HAa MECTHOCTH, HEOOXOAMMBIE B PEaTbHOU
JKU3ZHHU.
I'eomeTpnueckue npeodpazoBaHus

e  Crpouth Gpurypy, CHMMETPUYHYIO JAHHOU (PUTYpE OTHOCUTEIHHO OCH M TOUKH.
B noBcenHeBHOM KU3HM U NPU U3YYEHUM IPYTUX NPeIMETOB:

®  pacro3HaBaTh JBWKEHHE 0OBEKTOB B OKPY)KAIOIIEM MHUPE;

®  pacrno3HaBaTh CHMMETPUYHBIE (PUTYPHI B OKPYKAIOIIEM MHUPE.
BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

e OmnepupoBarb Ha ©0a30BOM ypOBHE TMOHATHSIMH BEKTOp, CyMMa BEKTOPOB,
MIPOU3BEJIEHNE BEKTOPA HA YHCIIO, KOOPAUHATHI HA MJIOCKOCTH;

e onpeneNniaTh MNPHOMMKEHHO KOOpAWHATBI TOYKKM TO €€ H300paKEeHUI0 Ha
KOOPJIMHATHOM MJIOCKOCTH.
B noBcenHeBHOI KU3HM U MIPU U3YYEHUH IPYTUX NPeIMETOB:

®  JCIOJIb30BaTh BEKTOPHI JAJI PELIEHUs MPOCTEHIINX 3a7a4 Ha ONPEAEIICHHE CKOPOCTH
OTHOCHUTEIILHOTO JIBH)KEHUS.
Hcropust MaTeMaTUKH

e  OnuceiBaTh OT/ACIbHBIC BBIAAIONINECS PE3YIbTAThI, MOJYyUYEHHBIE B XOJI€ Pa3BUTHSA

MAaTE€MAaTUKH KaK HAYKH,



®  3HATh NPUMEPHl MATEMATHYECKUX OTKPBITUI U UX aBTOPOB, B CBSA3U C OT€UECTBEHHOU
Y BCEMUPHOM UCTOPHUEH;

® [IOHMMAaTh POJIb MATEMATHKHU B pa3BUTHU Poccuu.
MeTtoabl MATEMATHKU

e BpiOupare NOAXOMSAIIMA HW3YYCHHBIM METOA JUIsl PEIICHUS H3YyYEHHBIX THUIIOB
MaTeMaTHYeCKHUX 3ajad,

e [IpuBoauTh mnOpUMEPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEH B  OKpYyXarollei
AeHCTBUTEJIbHOCTH U MPOU3BEIEHUIX HCKYCCTBA.
BhinyCKHUK MOJYYHT BO3MOKHOCTh HAYYNTHCA B 7-9 Kiiaccax 1/ o0ecriedeHust
BO3MOSKHOCTH YCIIEIIHOTO MPOJ0JIKEeHUsI 00pa3oBaHus HA 02a30BOM U YIiIy0JIeHHOM
YPOBHSIX
DJieMeHTHI TEOPUH MHOKECTB M MATEMATHYECKOI JIOTHKH

o  Onepuposamv noHAMUAMU. Onpeoeienue, meopemda, aKCuoma, MHOICECMBO,
Xapakmepucmuku MHONCECMBA, JJIeMeHm MHONCeCmed, nycmoe, KOHeuyHoe U OecKoHeuHoe
MHOIHCECMBO, NOOMHONCECHBO, NPUHAOIEHCHOCTb, BKIIOUEHUE, PABEHCIBO MHONCECME,

®  U300padCamv MHOIICECHBA U OMHOUEHUE MHOJICECME C NOMOWbIO Kpy2o8 Diliepa;

® onpeodensimb  NPUHAONEHCHOCMb  DNIEMEHMA  MHONCECMBY,  00beOUHeHUIlo U
nepece4eHur0 MHOM#Cecms;

®  300a8amb MHOJNCECMBO C NOMOWDIO NEPEHUCTIeHUS DIIeMEHMO8, CILOBECHO20
ONUCAHUA

®  onepupogamv  NOHAMUSAMU.  BbICKA3bIBAHUE,  UCMUHHOCMbL U JIOHCHOCHIb
BbICKA3bIBAHUS, OMPUYAHUE BbICKAZLIBAHUL, ONepayuu Hao BblCKA3LIBAHUAMU. U, UIU, He,
VCII0BHbBIE BbICKA3bIGAHUS (UMNIUKAYUL),

®  Ccmpoumb 8bICKA3bIBAHUSL, OMPUYAHUS BbICKA3bIBAHULL.
B noBcenHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeAMETOB:

®  Ccmpoumbs YenouKu YMO3AaKIOYEeHUN Ha OCHOBE UCNOIb30BAHUS NPABUIL IOSUKU,

®  UCNONBL308AMb MHOJHCECMBA, ONEPayuu ¢ MHONCECmeamu, ux epaguieckoe
npeocmasienue 0 ONUCAHUS PealbHbIX NPOYECCo8 U A6IeHULL.
Yucaa

o Onepuposamb NOHAMUAMU. MHONCECMBO HAMYPATbHLIX YUCET, MHONCECMBO YEbIX
yuycen, MHOMCECMBO PAYUOHANbHBIX YUCel, UPPAYUOHATbHOE YUCTO, KBAOPAMHbIL KOPEHb,
MHOIHCECMBO 0eUCBUMENbHBIX YUCE], 2eOMeMPUiecKas UHmepnpemayus HamypaibHbulX, YebiXx,
PAYUOHATbHBIX, OCliCMBUMENbHBIX YUCE,

L NOHUMAMb U OOBACHAMb CMBLCT I’l03u1/;u0HH07j 3anucu HamypajlbHo2c0 Hucia,



®  GLINOAHAMb BLIYUCIEHUS, 8 MOM YUCIe C UCNOIb308AHUEM NPUEMO8 DAYUOHALLHBIX
B8bIYUCTEHUU,

®  GLINOAHAMb OKPY2leHUe PAYUOHANLHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

®  CPABHUBAMb PAYUOHANbHBLE U UPPAYUOHATbHBIE YUCILA,

®  npeoCcmasiAmsb pAyUOHAIbHOE YUCIO 8 8UOe OeCAMUUHOU OpooU

®  YNoOpsA0OHUBAMb YUCAA, 3ANUCAHHbBIE 8 8UOe OObIKHOBEHHOU U 0eCAMUYHOU OpooU,

e naxooumov HOJ/[ u HOK uucen u ucnonv3osams ux npu peulenuu 3a0ay.
B noBceiHeBHOM KU3HM U TIPH U3YYEHHH JPYTUX MPEIMETOB:

®  NpUMEHAMb NPAUNA NPUOTUICEHHBIX GbIYUCICHUN NPU pPeuleHUuu NpaKmudecKux
3a0ay u pewieHuu 3a0a4 Opyeux y4eOHbIX npeomemos;

®  GLINONHAMb CPAGHEHUe pPe3VIbMAmMOo8 6bIYUCIEHUN NPU peuleHUU NpaKmuiecKux
3a0au, 8 MOM Hucjie NPUOIUNCEHHBIX BbIUUCTEHUU,

® cocmasnams U OYEHUBAMb HUCIOBblE BLIPANCEHUS NPU PeueHul NpaKmuiecKux
3a0a4 u 3a0a4 u3 opyaux y4eOHvlX npeomemos;

®  3anucvl@ams U OKPY2isimb YUCI08bLE 3HAYEHUS PEANbHBIX 8ETUYUUH C UCNONb308AHUEM
PA3ZHBIX CUCTEM USMEDPEHUS.
ToxnecTBeHHBIE MPEOOPA3OBAHMS

o  Onepuposamv NOHAMUAMU CMENEHU C HAMYPATbHLIM NOKA3Amenem, CMeneHu C
YenviM OMmpUYamenbHulM NOKA3amenem,

®  GLINOAHAMbL NPeodPA308aAHUSL UYENbIX GbIPANCEHUN. OelCmeUus ¢ O0OHOYIEHAMU
(cnooccenue, ebluumManue, YMHOJNMCEHUE), OClUCMEUsi ¢ MHO2OUIEHAMU (CILOJCEeHUe, BblYUMAaHuUe,
VMHOJICEHUe);

®  GLINOAHAMb PA3NIOJNCEHUE MHO2OUIEHO8 HA MHONCUMENU OOHUM U3 CHOCODO0B:
8bIHEeCeHUe 3a CKOOKY, ePYNNUPOBKA, UCHONb308AHUE POPMYT COKPAUEHHO20 YMHONCEHUSL,

®  gul0enAMmb K8AOPAM CYMMbl U PAZHOCMU OOHOULEHOB;

®  PACKNAObIBAMb HA MHONCUMENU K8AOPAMHbBIL MPEXUICH,

®  GLINOAHAMbL NPEOOPABOBAHU  BBIPANCEHUL, COOEPAHCAUUX CMENeHU C YeablMu
OMPUYAMENLHBIMU  NOKA3AMENAMU, NePexooums Om 3anuci 6 6ude CMeneHu ¢ Yeibim
OMpUYaAmenbHblM NOKA3amenem K 3anucu 8 suoe opoou,

®  GLINOAHAMbL NPeodpPaz08aHusi OPOOHO-PAYUOHANLHLIX BbIPANCEHUU: COKpAUeHUe
O0pobetl, npusedeHue aneebpauieckux opoobetl Kk 00wemy 3HamMeHamenio, CloHCeHUue, YMHONCEHUE,
Oellenue anecedbpaudeckux opobell, 8038edeHue ancedopauieckol 0poou 8 HAMypaIbHyrO U Yeayio
OMpUYaAmenbHyr0 Cmenetv,;

®  BLINOIHAMb NPEOOPAZOBANUS BLIPANCEHUU, COOEPHCAUYUX KBAOPAMHbIE KOPHU,



®  guidenamb K8aopam CyMMmbl UIU PAZHOCIU OBYYILEHA 8 BbIPANCEHUSAX, COOEPHCAUUX
K8a0pammubvle KOPHU,

®  BLINOIHAMb NPEOOPAZOBAHUSL BLIPAICEHUL, COOEPACAUUX MOOYTb.
B noBceaHeBHOI1 ;KM3HU M PU U3YYE€HHH IPYTUX NMPEAMETOB:

®  BLINOIHAMb NPEOOPA30BAHUS U OCUCMBUS C YUCLAMU, 3ANUCAHHBIMU 8 CIAHOAPMHOM
suoe;

®  GLINOAHAMb NPeoOPA306aAHUs ANICeOPAUUECKUX BbIPAJICEHUN NPU peuleHul 3a0ay
Opyeux yueOHvix npeomMemos.
YpaBHeHUsI 1 HEPABEHCTBA

e Onepuposamb NOHAMUAMU. YPAGHEHUE, HEPABEHCMBO, KOPEeHb YPAGHEHUs, peuleHue
HepaseHcmea, pAeHOCUNbHbIE YPAGHEHUs, 001acmb onpedeneHus ypaeHeHus (HepaseHcmad,
cucmemvl YPaGHeHUIl Ul HEPABEHCME);

®  pewiamv JUHEUHble YPAGHEHUs U YPABHEHUs, C800UMble K JTUHEUHbIM C NOMOWbIO
MOACOECMBEHHBIX NPEOOPA306AHUIL,

®  pewiamv KEaAOpamuvle YPAGHEHUs U YPAGHEHUs, CB0OUMble K KE8AOPAMHbIM C
HOMOWBIO MOACOECMBEEHHBIX NPEOOPA306AHUIL,

®  peuwiams OpoOHO-IUHElIHbIE YDAGHEHUS,

® pewamv  npocmenwiue  UPPAYUOHANbHLIE — YPABHEHUs  6UOd Jf (x)=a,

JE(x)=4g(x);

n

e  pewams ypasHenus suoa X =4a;

®  pewams YPaGHEHUs CNOCOOOM PA3ZNIONCEHUS. HA MHONCUMENU U 3AMEHbL NEPEMEHHOT;

®  UCNONB306aNb MemOO UHMEPBANLO8 OJisl PEUeHUs YeavblX U OPOOHO-PAYUOHATLHBIX
HepaseHcms;

®  pewams TUHEUHblEe YPAGHEHUS U HEPABEHCMEA C NAPAMEMPAMIL,

®  pewams HECIONCHbLE K8AOPAMHbBLE YPAGHEHUS C NAPAMEMPOM;

®  pewams HeCIONCHbIE CUCMEMbL TUHEUHBIX YPAGHEHUIL C NAPAMEMPAMU,

®  peuams HECIONCHbLE YPAGHEHUS 8 YeLblX YUCAX.
B noBceaHeBHOI ;KM3HM M NPU U3YYEeHHH JPYTUX MPEAMETOB:

® cocmaenamv U pewiamsv TUHEUHble U KEAOPAMHble VPAGHEeHUs, YPAGHEeHUs, K HUM
€8005UUECS], CUCIEMbL TUHEUHBIX YPAGHEHULL, HEPABEHCME NPU PeuleHul 3a0ay Opyux y4eOHbIX
npeomemos;

®  GbINOIHAMb OYEHKY NPABOOn0000Us pPe3yibmamos, NOIYYAeMblX NpU pPeuleHuu
JIUHEUHbIX U KBAOPAMHBIX VPAGHEHUL U CUCMEM JUHEUHbIX YPAGHEeHUUl U HepaGeHCms npu

peutenuy 3a0ay Opy2ux yueOHvix npeomMemos;



®  guIOUpamb coomeemcmesylouwue YpasHeHus, HEePaeeHCMed UlU UX cucmemvl OJisl
COCMABNeHUsi Mamemamuyeckol Mmooenu 3d0aHHOU peanvHOU CUumyayuu uiy npukiaoHou
3a0auu,

®  yMemb UHMEPNPemuposamsv NOJYYEHHbIN NPU peuleHUU YPAGHeHUs, HepaseHCmed
UnU cucmemul pe3yibmam 8 KOHmeKcme 3a0aHHOU PeaibHOU CUmyayuu uid npuKkIaoHol 3a0adu.
DOyHKIUUHA

o  Onepuposamsb HOHAMUAMU: DYHKYUOHANLHASA 3ABUCUMOCTIb, (DYHKYUA, 2paguk
@yuKyuu, cnocobwvl 3a0aHusi YYHKYUU, apeymeHm u 3HaveHue QYHKyuu, oonacms onpeoeieHus u
MHOJMICECmM80  3HAYeHUli  (YHKyuu, HyIu QYHKYuY, NPOMeICymKu 3HAKONOCMOSHCMEA,
MOHOMOHHOCMb PYHKYUU, YeMHOCHb/HEUeMHOCIb QYHKYUU,

e cmpoumbv  epaguku  JTUHEUHOU, Keaopamuynou  QyHKyuil, obpamuotl

NPONOPYUOHATLHOCU, PYHKYUU 8UOA: Y = a+Lb vy =~Ix,y=3x, y=|x|;
X+

® Ha npumepe K8AOPAMUYHOU (QYHKYUU, UCNONIL308AMb NPeodpaA308anus 2pagura
@ynxyuu Y=F(X) onsa nocmpoenus epaguxos pynxyuii y — af (kx+b)+c;

® cocmasnamv YpPasHeHusi NPAMOU NO 3A0AHHBLIM YCIOBUSIM. NPOX0Ooswel depe3 08e
MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOOsuell uepe3 OAHHYIO MOUYKY U NApallebHOU
OAHHOU NPAMOI;

® uccrnedogamsv QYHKYUIO No ee cpaguxy;

®  HAXOOUMb MHONMCECMBO 3HAYEHULl, HYIU, NPOMENCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU PYHKYUU,

®  Onepuposamv NOHAMUAMU: NOCIE008aMeNIbHOCMb, apupmemuieckas npozpeccus,
2eoMempuiecKas npozpeccusi;

®  pewiams 3a0ayu HA APUDMEMUUECKYIO U 2EOMEMPUUECKYIO NPOSPECCUTO.
B noBce1HeBHOM KU3HM U NIPH U3YYEHHH JAPYTUX MPeEIMETOB:

®  ULIIOCMPUPOBAMb C NOMOWDBIO 2PAPUKA PEATbHYI0 3A8UCUMOCIb UTU NPOYECC NO UX
Xapaxkmepucmukam,

®  UCNONBL308AMb CEOUCMBA U 2pAPUK KEAOPAMUYHOU (DYHKYUU NPU peuleHUuY 3a0ay u3
Opyaux yueoHblx npeomemos.
TexkcToBbIE 321a4U

e Pewamb npocmeie U CI0JXCHble 3aA0a4YlU PA3HLIX MUNOS, 4 MAKHCe 3a0ayu
NOBBLIUEHHOU MPYOHOCHIU;

®  UCNONL308aMb PA3HbIE KpAMKUE 3aNUCU KAK MOOeIU MEeKCMO8 CLONCHBIX 3a0ay OJisl

nocmpoernus NOUCKOBOU CXeMbl U peuteHus 361061’«!,'



®  pasiuuams Mooelb Mekcma u Mooeib peuenus 3a0a4i, KOHCMpPYyupoeams K 0OHOU
MoOenu peuterusi HeCI10HCHOU 3a0ayu pazuvle MoOeau MeKCma 3a0a4u;

®  3HaAmMb U NPUMeHAmMb 00a cnocoba noucka peuteHus 3aday (om mpebOOBAHUS K
VCA08UIO U OM YCI08USL K MPeDOBAHUI0);

®  MOOenUpo8amsb paccylcOeHUs npu NOUCKe peuerus 3a0ad ¢ NOMOWbIO 2pag-cxemvl,

®  guI0eNAMb IMANBL PEUEHUs 3a0aUU U COOEPIHCAHUE KAHCO020 IMAand,

*  yuMemb 8bIOUPAMb ONMUMALLHBINL MEMOO peueHus 3a0a4u U 0CO3HABAMb 6blOOD
Memooa, paccmampuéams paziuyHble Memoobl, HAXOOUMb PA3Hble peuleHust 3a0aqu, eciu
B03MOJICHO,

®  QHAIUBUPOBANDL 3AMPYOHEHUs NPU PEUEHUU 3A0aY,

®  GLINOAHAMb PA3UYHbIE NPEeoOPA308AHUL NPEOTONCEHHOU 3a0ayu, KOHCMPYUPOB8AMy
HOBble 3a0a4u U3 OAHHOU, 8 MOM Hucie 0opamHvle;

®  UHMEPNPemuposams GbIYUCIUMENbHbIE pe3yIbmamsl 6 3a0aue, UCCLe008amb
NOJYYEHHOE peulerie 3a0ayll,

®  QHAMUBUPOBAMDL  BCEBOZMOICHBIE —CUMYAYUU  B3AUMHO20  PACHONIONCEHUSL  O8YX
00bEeKMOo8 U U3MEHeHUe UX XAPAKMEPUCMUK NPU COBMECMHOM OBUICEHUU (CKOpOCMmb, 8peMsl,
paccmosinue) npu peutenuu 3a0ay Ha O8udiceHue 08yxX 00beKmOo8 KAaK 8 O0OHOM, MAK U 8
NPOMUBONONIONCHBIX HANPABTICHUSAX,

®  UCCe008aMb BCEBO3ZMONCHBIE CUMYAYUU NPU PeUeHUU 3a0ay Ha 08UdCEHUe NO peKe,
PAccMampusams pasHvle CUCHEMbl Omcyema,

®  peuwams pazHOOOPA3HbIE 3A0aYU «HA YACMUY,

® pewamv U 0DOCHOBLIBAMb C80€ peuleHue 3a0ay (8bl0eNAMb MAMeMaAMU4ecKyro
OCHOBY) HA HAXONHCOEHUe Yacmu YUCIA U YUCIA NO €20 YACMU HA OCHO8e KOHKPEMHO20 CMbLCIA
opoou;

®  0CO3HABAMb U 0OBACHAMb UOSHMUYHOCHb 3A0ad PA3HBIX MUNOE, C8A3LIBAIOUUX MPU
senuyunbl (Ha pabomy, HA NOKYNKU, HA OBUJICEHUE), 8blOENSAMb IMU GEIUYUHBL U OMHOULEHUS
MedHCOY HUMU, NPUMEHSMb UX NPU peuleHuu 3a0ay, KOHCMpPYyupoeamv COOCMEEHHble 3a0ay
VKA3AHHBIX MUNOB;

®  @nademv OCHOBHLIMU MEMOOAMU PeUleHUsl 3a0ay Ha CMECU, CNIABbL, KOHYESHMPAayuu,

®  pewiams 3a0a4u HA NPOYEHMbL, 8 MOM HUCTIe, CLONHCHbLE NPOYEHMbL ¢ 0O0CHOBAHUEM,
UCNONb3YS PaA3HBLE CNOCOObL,

®  pewams no2uyecKue 3a0a4u pazHelMu cnocobamu, 8 Mmom ducie, ¢ 08yms OJ10KAMU U
¢ mpems O10KamMu OAHHBIX C NOMOWbIO MAOIUY,

® pewams 3a0auu NO KOMOUHAMOpUKe U Meopuu GeposmHocmell HA OCHO8e

UCNOTIb306AHUAL U3YUEHHDbIX Memooos u 060CHO8bIBAMb peutenue;



®  peuiams HeCl0NHCHbLE 3a0ayl N0 MAMEMAMU4ecKol CMmamucmuxe,

®  061ademb OCHOBHBIMU MEMOOAMU PEUeHUs. CIOHCEMHBIX 3a0a4: apudmemuyecKul,
aneebpauveckuil, nepedbop eapuanmos, 2eoMempuiecKull, 2paguuecKull, NPUMEHIMb UX 8 HOBbLX
1O CPABHEHUIO C U3VHEHHBIMU CUMYAYUSIX.
B noBce1HeBHOM KU3HHU M IPH U3YYEHUH APYTUX MPEIMETOB:

®  gblOenAMb NPU peuleHuu 3a0ay XapakmepucmuKku pPaccMampueaemol 6 3aoaue
cumyayuu, OmiudHble OMm peaibHuIX (me, om KOMOpPbIX adCmpasupos8anicy), KOHCMpPYuposams
HOB8ble CUMyayuu ¢ Y4emom SMux Xapakmepucmux, 6 YdCMHOCMU, NPU peuleHuu 3a0ay Ha
KOHYEHMpayuu, y4umoléanms NJIOMHOCIb 8eecmad;

®  pewams u KOHCMPYUpPoB8ams 3a0auu Ha OCHOBE PACCMOMPEHUsL PeATbHbIX CUMYayull,
8 KOMopbIx He mpedyemcs MOYHbLL 8bIYUCTUMETbHBLU Pe3YIbIMam,

®  pewams 3a0ayu Ha OBUNCEHUE NO PeKe, PACCMAMPUBAsL PA3HbLE CUCEMbL OMCYEmd.
CraTucTuKa ¥ TeOpHUs BEPOATHOCTE

e  Onepuposamv ROHAMUAMU: CMOAOYAMblE U KpPYeosble Ouazpammol, madauyol
OaHHbIX, CpedHee apupmemuyeckoe, MeOUara, Hauboabulee U HauMeHbulee 3Ha4eHus: 6blOOPKU,
pasmax eblOOPKU, OUCNEPCUsL U CMAHOAPMHOe OMKIOHEHUE, CAVUAUHAS USMEHYUBOCHIb;

®  u3zgreKamv uH@opmayuro, NPEICTABICHHYIO B TA0JIMIAX, HA AUarpaMMax, rpadukax;

® cocmasnsms madauybl, CMPOUmMs OUASPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX,

®  onepuposamv HOHAMUAMU: DAKMOPUAL YUCIA, NEePEeCMAHOSKU U COUYeMAaHUsl,
mpeyeonvhuk Ilackans,

®  NPUMEHAMb NPABGUILO NPOU3BEOCHUsL NPU PEUUEHUU KOMOUHAMOPHBIX 3a0aU;

®  onepuposamv NOHAMUAMU. CAYYAUHBIL ONbIM, CAYYAUHBIL 6blOOp, UCHLIMAHUE,
aleMeHmapHoe  CayuaiHoe cobvimue (UCX00), Klaccuueckoe OnpeoeieHue 6eposimHOCmuU
CYYAUHO20 COObIMUSL, ONEPaYUU HAO CLYYAUHBIMU COOLIMUSIMU;

®  npedcmasiamov UHGOPMAYUIO C NOMOWDBIO KpYy208 Diliepa;

® pewams 3a0auu HA GbIYUCICHUE BEPOSIMHOCMU C NOOCYEMOM KOIUYECEa
8APUAHMOE C NOMOUBIO KOMOUHAMOPUKU.
B noBceHeBHOM KU3HM ¥ TIPH U3YUYEHUH APYTUX MPEIMETOB:

®  u3eIeKamv, UHmMeEpPNpemuposams u npeobpazoevieams ungopmayuro,
MPEJICTABIICHHYI0 B TaOJiMIlaX, Ha JuarpaMmax, rpadukax, OTpPaKalol[yl0 CBOWCTBA U
XapaKTePUCTUKHU PeaJbHBIX MPOIECCOB U SIBICHMUIA;

® onpedenimb  CMAMUCMUYECKUE XAPAKMEPUCMUKU — 8blOOPOK N0 madauyam,
ouazpammam, epagpuxam, 8bINOIHAMb CPAGHEHUE 8 3ABUCUMOCTIU O Yellu peuleHuUs: 3a0ayul;

®  OyeHUBAMb BEPOSIMHOCHLL PEAIbHBIX COOLIMULL U S6NEHULL.

I'eomerpnueckue Gurypsl



e  Onepuposamb NOHAMUAMU 2EOMEMPUYECKUX Puyp;

®  u38leKambv,  UHMEPNpemuposams U npeobpazoevleamv — UH@OpMAyuro O
2eomempuieckux ueypax, npeocmasienHyo Ha 4epmencax,

®  npumeHAmb 2eomempuueckue Gaxkmol O peuleHus 3a0ay, 6 MOM YUCIe,
NPeOnonazaruux HeCKOJIbKO WA208 peueHus;

*  gopmyruposeamv 6 NPOCMEUUUX CTYYAAX CBOUCMBA U NPUSHAKU Uy,

®  00KA3bIBAMNb 2e0MEeMPUIeCKUe YMBEPIHCOCHUS,

® grademb CMAHOAPMHOU Kidccuguxkayuel NIOCKUX @ueyp (MpeyeoibHUKo8 u
YUemulpexy201bHUKOB).
B noBceaHeBHOI1 ;KM3HU M PU U3YYE€HHH IPYTUX MPEAMETOB:

®  UCNONL306aMb  CEOUCMBA  2eOMempuyeckux  queyp 014  pewienus — 3aaad
NPaKTUYECKOTO XapaKTepa U 3a/1a4 U3 CMEKHBIX JUCIUILIUH.
OTHomIeHUs

o  Onepuposamv NOHAMUAMU: PABEHCMBO uUIyp, pasHvle Gueypvl, pPaABEeHCME0
Mpey2obHUKO8, NAPALLEIbHOCMb NPAMbIX, NEPNEeHOUKYISAPHOCMb NPAMbBIX, Velbl MeHcoy
NPSAMbIMU, NEePREeHOUKYIAp, HAKIOHHAs, NpoeKyus, noododue ¢ueyp, nooobuvie ueypsl,
nO00OHbIEe MPEY2OIbHUKU,

®  npumenamv meopemy Paneca u meopemy 0 NPONOPYUOHANLHLIX OMPE3KAX Npu
peutenuu 3a0ay;

®  Xapakmepuzo8amv 63AUMHOE PACNONOJNCEHUe NPAMOU U  OKDPYICHOCMU, O08YX
OKpYIHCHOCTEU.
B noBceHeBHO KU3HM U NIPH U3YYEHHH APYTUX MPeIMETOB:

®  UCNONBL308AMb OMHOWEHUSL OJISL PEUUEHUS 30, BO3ZHUKAIOWUX 8 PeaibHOU HCUZHUL.
HN3mepenusi v BLIYUCIEHUS

e  Onepuposams npedcmasienusmu o ONUHe, NIOWAOU, 00beme KAK BeNUUUHAMU.
IIpumenamo meopemy Ilughazopa, opmynvl niowaou, odvema npu peweHuu MHOLOUIA20BbIX
3a0au, 8 KOMOPLIX He 6Cce OaHHble NPeOCMABIeHbL ABHO, A MPebYIOm 8bIYUCTEHUN, ONEPUPOBAMD
bonee WUpOKUM KOIUYECMEOM (hOPMYIL ONUHbL, NIOWAOU, 00bEMA, BbIMUCTAMb XAPAKMEPUCTIUKU
KoMOuHayuti gueyp (OKpyscHocmell u MHO20Y20NbHUKOB) GbIUUCISMb PACCIOSHUS MENCOY
Queypamu, npumeHsames mpucoHomempudeckue Qopmyavl Ol GbIYUCIEHUU 8 DOee CIONHCHBIX
CYUAsX, NPOBOOUMb BbIYUCIEHUS. HA OCHOBE PABHOBEIUKOCTU U PABHOCOCABIEHHOCMIL,

®  1POBOOUMDb NPOCHIblE BLIYUCTIEHUS HA 00 BEMHBIX MeNax,

*  ¢hopmynuposams 3a0auu Ha GvlYUCIeHUe OIUH, NIowadel U 00beMO08 U peulams ux.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEIMETOB:

L4 npoeo@umb B6blYUCIeHUS HA MecniHocmu,



®  npuMeHAmMb GOpPMYIbL NPU BLIYUCIEHUSAX 6 CMEJNCHLIX YYeOHbIX npeoMemax, 6
OKpYdHcaroujeli 0eucmeumenbHOCm.
I'eomeTpuyeckue NOCTPOEHU

o  M3o06pasxicamb 2eomempuueckue ¢uaypbl N0 MEKCMOB8OMY U  CUMBOIbHOMY
OnuUCanuiIo;

®  C80000HO ONEPUPOBAMb YEPMENCHBIMU UHCIPYMEHMAMU 8 HECTONHCHBIX CIYYAsX,

®  GLINONHAML NOCMPOEHUS MPEY2OIbHUKO8, NPUMEHAMb OmMOelbHble  Memoobl
HOCMPOEHUL YUPKYIeM U TUHENKOU U NPO8oOUMb npocmeliuue UcCcie008aHUs YUCIA peuleHull;

®  u3z00padicamv Mmunosvie nNIOCKUe Gueypbl U 0bOveMHble mena ¢ NOMOWbIO
NPOCMeEUUUX KOMNbIOMEPHBIX UHCIPYMEHMOB.
B noBceiHeBHOM KU3HH ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:

®  GLINOHAMb Npocmeuuiue NOCMPOeHUs HA MECMHOCMU, HeoOX00uMble 8 pPeanbHOl
HCUBHU,

®  OyeHusamv pasmepuvl peanrbHbIX 00BLEKMOE OKPYIHCAIOUe20 MUPA.
IIpeodpa3zoBanus

e  Onepuposamb nouamuem OBUNCEHU U NpPeodPA308anusi noooodus, 61adenv
npuemamu nOCmMpoeruss pueyp ¢ UCHOAb308AHUEM OBUNCEHUL U NPeoOpa3z08anuil. noooous,
NPUMEHAMb NOJIYYEeHHble 3HAHUSL U ONbIM NOCMPOEHULl 8 CMENCHbIX NpeoMemax U 8 peaibHulX
CUMYAYUAX OKPYHCAIOUIe20 MUPA;

e cmpoumbs ¢hucypy, nOO0OHYIO OAHHOU, NONBL30BAMBCSA CEOUCMBAMU NOO0OUSA OJIfl
000CHOBaHUS C8OUCME huyp;

®  NpUMeHAmMb CBOUCMBA O8UMNCEHUll OJisi NpPo8edeHUs Npocmeuuux 000CHOBAHUL
ceoticme ghuzyp.
B noBceHeBHOM KU3HM ¥ TIPU U3YYEHUH APYTUX MPEIMETOB:

®  NPUMEHAMb CBOUCMBA OBUNCEHUL U NPUMEHAMb No0obue O0ns NOCMPOeHUl U
BbIUUCTCHULL.
BekTopbl M KOOPAUHATHI HA MJIOCKOCTH

o  Onepuposamv NOHAMUAMU BEKMOP, CYMMA, PA3HOCMb 6eKMOPO8, NpOU3eedeHuUe
8EKMOPA HA YUCIIO, Y20l MeXCOy 8eKMOPAMU, CKANAPHOE NPOU3edeHue 8eKmopos, KOOPOUHAmMbl
Ha NI0CKOCMU, KOOPOUHAMbL 6EKMOPA,

®  GLINOAHAMb OelCMEUs HAO eKMOPaMu (ClodceHue, BblYUmanue, YMHONCEHUe Ha
YUCTI0), BLIUUCTIAMb CKATISIPHOE NPOU3BeoeHUe, ONPedenams 8 NPOCMeNUUX CyUdsx Y20l Mexcoy
BEKMOPAMU, BbINOJHAMb PA3N0NCEHUE 8EKMOpA HA COCMAGIAowUe, NPUMeHsIMb NOJYy4eHHble
3HAHUA 6 u3uKe, NONL308AMBCA POPMYNOU BLIYUCTIEHUS PACCMOAHUL MeHcO)y MOYKAMU NO

U38ECMHbBIM KOOPOUHAMAM, UCNONIb308AMb YPAGHEHUS (hucyp 015 peuleHus 3a0ay,



®  NPUMEHAMb BEeKMOpbl U KOOPOUHAMbL Ol PeuleHUs 2eoMempudyecKux 3a0ai Ha
8blYUCTIeHUEe ONUH, V2l08.

B noBceiHeBHOM KU3HHU M IPH U3YYEHUH APYTUX MPEIMETOB:

®  UCNONL308aMb NOHAMUSL BEKMOPOE U KOOPOUHAmM Olsi peuleHus: 3a0ay no @usuxe,
eeoepaguu u opyaum yueOHvim npeomeman.
HcTopusi MaTeMaTHKHU

*  Xapakmepuzo6amv 6K1A0 GbLOAIOWUXC MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKY U
UHBIX HAYYHBIX obnacmel;

®  NOHUMAMb POJb MameMamuky 6 passumuu Poccuu.

MeTtoabl MATEMATHKU

e Ucnonv3ys u3zyueHmHvle Memoovl, HpPOBOOUMb  OOKA3AMENbCMBO,  B8bINOJHAMDb
onpogepoicerue;

®  guLIOUpamMb U3YUEHHBIE MEMOObl U UX KOMOUHAYUU OJisl peuleHUs MamemamudecKux
3a0ay;

®  UCnONb306aMb Mamemamuieckue 3HaAHus Ol ONUCAHUSL 3AKOHOMepHOCmel 8
OKpydHcaloujelt OelcmeumenbHOCmuY U NPOU38e0eHUsX UCKYCCMEA,;

®  npuMeHsmb  npocmeluiue  NPOSPAMMHbIE — CPEOCmed U INEKMPOHHO-
KOMMYHUKAYUOHHbIE CUCTEMbL NPU PeULeHUU MAMEeMAMU4ecKux 3a0ay.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHMThCSl B 7-9 Kilaccax AJs yCHelHoro
MPO0JKEeHUs 00pPa30BaHNs HA YIIY0JIEeHHOM YPOBHe
DJieMeHTbI TEOPHU MHOKECTB M MATEeMATHYECKOIl JIOTUKH

e CBOGOIHO ONEPHPOBATH' IOHATHAMI: MHOXECTBO, XapAKTEPHCTHKH MHOXKECTBA,
AJIEMEHT MHOJKECTBA, IIyCTOE, KOHEYHOE U OECKOHEYHOE MHOKECTBO, IOJMHOXKECTBO,
NPUHAAIEKHOCTh, BKIIOUEHHE, PABEHCTBO MHOXKECTB, CIIOCOOBI 33/1aHUE MHOXKECTBA,

®  33/1aBaTh MHOXKECTBA Pa3HBIMU CIIOCOOAMH;

®  TIPOBEPATH BBHITOJIHEHUE XaPAKTEPUCTUIECKOTO CBOMCTBA MHOYKECTBA;

e CBOOOJHO ONEPHPOBATH MOHATHUSMH: BBICKA3bIBAHWE, HCTUHHOCTh H JIOKHOCTD
BBICKA3bIBAHUS, CIIOKHBIE U MPOCTHIE BHICKA3bIBAHUS, OTPUIIAHIE BHICKA3bIBAaHHI; HCTHUHHOCTh U
JIO)KHOCTh YTBEPIKJIEHUS M €ro OTPHUIaHMs, OMepalliyl HaJ BBICKAa3bIBAHUAMU: U, WJIH, HE;
YCIIOBHBIE BBICKA3bIBaHUS (MMILTUKALINN);

®  CTPOUTH BHICKA3bIBAaHUS C UCIIOJIb30BAHUEM 3aKOHOB alTreOphl BHICKA3HIBAHUH.

B noBceqHeBHOM KU3HHM U NIPH M3YYEHUH APYIUX NPeIMETOB:

4 .

3H€CI) " Jajee — 3HaTb ONPEACICHUC TOHATHA, 3HATh U YMETb JOKa3bIBATbL CBOUCTBA (HpI/I3HaKI/I, €CJIU OHU GCTI))
IMOHATHA, XapaKTEPHU30BaATh CBA3U C APYTUMU NOHATUAMU, HPEACTABIIAA OAHO IMOHATHEC KaK 4aCThb HEJIOCTHOT'O
KOMIIJICKCa, UCIIOJIB30BATh ITOHATUC U €TO CBOIicTBa IIpyu MPpOBCACHUA paCCy)K,HGHPIﬁ, J0Ka3aTeJIbCTB, pCIICHUN
3a4a4.



®  CTPOUTH PacCy>KJEHUsI Ha OCHOBE MCIOJb30BaHUs TPaBUJI JIOTHKY;

® CIOJIB30BaTh MHOJXKECTBA, OMNEpallMd C MHOXECTBaMH, UX rpaduueckoe
MIPEACTABJICHUE ISl OMUCAHUS PEAbHBIX MPOIECCOB M SBJICHUM, NIPH PEIICHUH 3a/1a4 JAPYTHUX
y4€OHBIX MPEIMETOB.
Yucaa

e  (CB00OOJHO ONEPUPOBATH MOHATHIMHU: HATYPaJIbHOE YKCIIO, MHOKECTBO HATYPaIbHBIX
YHCeN, IIeJI0C YUCIIO, MHOXKECTBO IIENBIX YHCEN, OOBIKHOBEHHAs IPOOb, JNECATUYHAS JPOOH,
CMEIIaHHOE YMCII0, PAllMOHAIBHOE YMCII0, MHOXKECTBO PALMOHAIBHBIX YUCEN, UPPAIIMOHAIBHOE
YUCJI0, KOPEHb CTENEHHW N, JEHCTBUTEIBHOE YHCIO, MHOXKECTBO JACHCTBUTEIBHBIX YHCEN,
reoMeTpUYecKasT HWHTEPNpETalusl HATypPaIbHBIX, IIEJIBIX, PalMOHAIBHBIX, JACHCTBUTEIBHBIX
quCel;

® [OHUMAaTh M OOBICHATH PaA3HUIY MEXKIYy TMO3UIMOHHOW U HEMO3UIIMOHHOMN
CHCTEMaMU 3aIlMCH YHCEIT,

®  TICPEBOJIUTDH YUCIA U3 OJHOM CUCTEMBI 3aMUCU (CUCTEMBI CUMCIICHUS) B APYTYIO;

® JI0OKa3bIBaTh M HCIOJb30BaTh MPHU3HAKU JAeIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11
CYMMBI U IPOU3BEICHUS YUCETT TIPH BBHIMOJIHEHUU BHIYUCICHUN U PEIICHUH 33724,

®  BBINOJHATH OKPYIJICHHE pPAIMOHAIBHBIX W HUPPAIMOHATIBHBIX YHUCENl C 3aJaHHOU
TOYHOCTBIO;

®  CpaBHHUBATH JCHCTBUTEILHBIC YHCIIA Pa3HBIMH CIIOCO0AMU;

®  yHOPSAOYMBATH YMCIA, 3allMCAaHHBbIE B BUAEC OOBIKHOBEHHOW U NIECATUYHOHN JIpolw,
YuCIIa, 3aMMCaHHbIe C UCTIOIH30BaHUEM apru(PMETHUECKOTO KBaAPATHOTO KOPHS, KOPHEHN CTereHn
Oounplie 2;

e Haxomuth HOJl m HOK uwncen pasHbIMH croco0aMu M HCIIOJIB30BAaTh UX MPHU
pelIeHnu 3a/1ay;

®  BBHIMOJNHATH  BBIYKHCICHUS W  TPEOOpa3oBaHUs  BBIPAKEHUM,  COJEpIKaIIUX
JIEMCTBUTEINbHBIE YHCIIA, B TOM YKCIIE KOPHU HAaTypalbHBIX CTENEHEH.
B noBcenHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

®  BBINOJHATh U OOBACHATH PE3YNbTaThl CPABHEHHUS PE3YNbTAaTOB BBIUMCICHHH MpU
pEIIeHNH MPAKTHUYECKUX 3a7ad, B TOM YHCIie TPUOIMKEHHBIX BBIUMCICHUN, UCTIONB3YS pa3HbIe
CIocoObI CpaBHEHUI;

®  3aMUCHIBATh, CPABHUBATH, OKPYIJISATh UWCIOBBIE JAHHBIE pEAIbHBIX BEIUYHH C
WCITOJIb30BAHUEM PA3HBIX CHCTEM H3MEPEHNS,

®  COCTaBIIATH M OLIEHWBATh PA3HBIMHU CIIOCOOAMM YMCIIOBBIE BBIPAKEHUS MPHU PELICHUN
MPaKTUYECKHX 3aJ1a4 M 3371a4 U3 APYTUX yIeOHBIX MPEIMETOB.

ToxknecTBeHHbIE TPe00pa3oBaHUs



e (CB000aHO ONEPUPOBATH MOHATUSAMH CTEIICHHU C LIETIBIM U JPOOHBIM MOKa3aTeIeM;

®  BBINOJHATH JOKA3aTEJbCTBO CBOWCTB CTENEHH C LEJIBIMA M JPOOHBIMH
IIOKa3aTeNsIMU;

e OnepUpoBaTh IMOHIATUSAMU «OAHOWIEH», «MHOTOWIEH», «MHOIOWIEH C OJHOHI
IEPEMEHHOI», «MHOIOWIEH C HECKOJbKHMHU MEPEMEHHBIMUY», KO3(QQHUIMEHTh MHOIOYJICHA,
«CTaHJapTHAas 3alliCh MHOTOYJICHA)», CTENIEHb OJTHOYICHA U MHOTOYJICHA;

e CcBOOOJHO BIaJeTh NMpPUEMaMU NIpPeoOpa3oBaHUS LEIbIX M JPOOHO-PALMOHAIBHBIX
BBIPAKCHMUI;

®  BBINOJHATh PA3JIOKEHHE MHOIOWIEHOB HAa MHOXXHUTENM DPAa3HBIMH cIIocOOaMu, ¢
UCTIOJIb30BaHUEM KOMOMHAIMIA PAa3INYHBIX TIPUEMOB;

e ucnonb3oBaTh TeopeMy Buera m teopemy, oOpatHyro Teopeme Buera, 1y moucka
KOpHEH KBaJPaTHOIO TPEXWIeHa W JUIA PELICHMs 3a7a4, B TOM YHUCIIE 337a4 ¢ lapaMeTrpamu Ha
OCHOBE KBaJIpaTHOI'O TPEXWICHA;

®  BBINOJHATH JEJICHUE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM;

®  JI0Ka3bIBaTh CBOMCTBA KBAJPATHBIX KOPHEW M KOPHEH CTENEHU N,

®  BBINOJIHATH IPeoOpa30BaHUs BBIPAKEHHH, COAEpKAIUX KBaJpaTHbIe KOPHU, KOPHU
CTEMeHH N,

e CBOOOJHO ONEpPUPOBATh IMOHATHSAMU «TOXIECTBO», «TOXKIECTBO HA MHOXKECTBE»,
«TOXIECTBEHHOE ITPeoOpa3zoBaHUey;

L4 BBIIIOJIHATL  Pa3JIMYHBIC Hp606p330BaHI/I$I BBIpa)I(eHHﬁ, COACpKalnx MOAYJIN.

() =
B noBceqHeBHOM KU3HHU U NPU U3YYEHUH IPYIHX NPEeIMETOB:

®  BBINOJHATH IPEOOPa30BaHUS U JIEHCTBUS C OYKBEHHBIMU BBIPAXKEHHUSIMH, YHCIOBbHIE
KO3(PHUIIMEHTHI KOTOPBIX 3aMCaHbl B CTAHAAPTHOM BHJIE;

e  BBLINOJHATH MPEOOpPa3OBaHUs pAIMOHAIbHBIX BBIPAKEHUW IPU PpELIEHUH 3a/ady
JPYTUX y4eOHBIX MPEAMETOB;

®  BBINOJHATH IPOBEPKY MPABIAONOAOOMS (PU3NYECKMX U XMMHUYECKUX (QOpMyT Ha
OCHOBE CPaBHEHUS Pa3MEPHOCTEN U BAJICHTHOCTEN.
YpaBHeHus1 M HEpaBEHCTBA

e (CBo0omHO oOmEpUpOBaTh MOHATHSIMU: YpaBHEHHE, HEPAaBEHCTBO, PAaBHOCUIIbHBIC
YpaBHEHUsT W HEPABEHCTBA, YPABHEHUWE, SBISIOLIECECH CIEICTBUEM JIPYyroro YpaBHEHHS,
ypaBHEHHUS, PAaBHOCUJIbHBIE HA MHOKECTBE, PAaBHOCUJIbHBIE TPE0Opa30BaHNsl ypaBHEHUH;

e pemarb pas3Hble BUAbl YPAaBHEHHM M HEPAaBEHCTB M HX CHUCTEM, B TOM YHCIIE
HEKOTOphIe ypaBHEHUS 3 U 4 cTreneHei, JpoOHO-palloOHAIbHbBIE U UPPALMOHATIBHBIE;

e 3HaTh TeopeMy Buera J1s ypaBHEHUI CTENIEHU BBIILIE BTOPOW;



® [IOHUMAaTh CMBICI TE€OPEM O PAaBHOCWIIbHBIX M HEPAaBHOCUJIBHBIX MPeoOpa3oBaHUSIX
YPaBHEHHMH U YMETh UX JOKA3bIBaTh;

®  BJAJCTh Pa3HBIMU METOJAMH PELICHUs YPaBHEHUIl, HEPABEHCTB U MX CUCTEM, YMETh
BbIOMPATh METOJI PELIEHUsI 1 0OOCHOBBIBATH CBOW BBIOOD;

®  UCNOJB30BaTh METOJ MHTEPBAJIOB JJIsl PEIICHUS HEPABEHCTB, B TOM YUCIE JPOOHO-
PaLMOHATIBHBIX U BKJIIOYAIOIIUX B c€0sl UPPALIIOHAJIbHBIE BBIPAKEHMS,;

e peuath anreOpanyeckue ypaBHEHHUsS M HEPABEHCTBA M MX CHCTEMBI C IapamMeTpamu
anreOpanyecKuM U Tpa@uuecKuM METOIaMH;

®  BJAJETh Pa3HBIMU METOJIAMH JJOKa3aTeIbCTBA HEPABEHCTB;

®  peulaTh ypaBHEHHUS B LIEJIbIX YUCIIAX;

e n300pakaTh MHOYKECTBA Ha IJIOCKOCTH, 33JaBacMble YpaBHEHUSIMH, HEPABEHCTBAMU
U UX CUCTEMaMH.
B noBcegHeBHOIi ;KM3HU M IPU U3YYeHHUH IPYTrUX NPeAMETOB:

® COCTaBJIATh M PELIATh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMbI IIPH PELICHUU 3a/ad
JpYruX y4eOHBIX TPEMETOB;

®  BBHINOJHATH OLEHKY IPaBJONON00Us PpEe3ysbTaTOB, IMOIY4aeMbIX IPH pEIIECHUH
pa3MYHBIX YpaBHEHH, HEPAaBEHCTB M HMX CHUCTEM IIPH PEIICHHH 3a7ad JPYTHX Y4eOHBIX
IIPEIMETOB;

® COCTaBJIATh M peulaThb YpPaBHEHMsS W HEPAaBEHCTBA C IapaMeTpaMu NpU DPELICHUU
3a/1a4 APYruX y4eOHBIX MPEIMETOB;

®  COCTaBJIATh YPAaBHEHHE, HEPABEHCTBO WJIM UX CHUCTEMY, ONMCHIBAIOLINE DPEaTbHYIO
CUTYAIMIO WM MPUKIIAJHYIO 3a/1a4y, UHTEPIPETUPOBATH MTOJyYCHHbIE PE3YyIbTAThI.
DOyHKIUH

e (CB0060AHO OmepUpPOBaTh MOHATHAMM: 3aBUCUMOCTb, (PYHKIIMOHAJIbHAS 3aBUCUMOCTbD,
3aBHCHMas M He3aBUCHMas IMepeMeHHble, QYHKIMs, crnocoObl 3a1aHus (yHKIMH, apryMEHT U
3HaueHue (YHKIUH, 00JIACTh ONpeAeNeHUS U MHOKECTBO 3HAUCHUS (PYHKUIMU, HYIU (QYHKIUH,
IPOMEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTHh (YHKIIMM, HauOoJiblllee M HauMEHbIIEe
3HAYEeHUs, YETHOCTH/HEYETHOCTh (YHKIMM, NEPUOAUYHOCTh (QYHKLIMHU, Tpapuk QyHKIMH,
BEpTUKaJIbHASA, TOPU30HTAIbHAS, HAKIIOHHAS aCUMIITOTHI; TpaduK 3aBUCUMOCTH, HE SBJISIOIIEHCS
dyHKuMEH,

e crpouth rpaduku (GYHKIMNA: JTMHEHHOM, KBaJpaTHUHOW, JpOOHO-THHEHHOH,

CTETEHHOM MPH Pa3HBIX 3HAYEHHUAX MOKA3ATENSA CTENEHH, y = x| ;
®  HCHOJB30BaTh TNpeoOpazoBanus rpaguka QyHKOMH y = f (x) IS HOCTPOEHUS
rpaguKoB QYHKIUH y = af (kx+b)+c;

e  aHANU3UPOBATH CBOICTBA GYHKUMHN M BUJ rpadrka B 3aBUCUMOCTH OT NTapaMETPOB;



e CBOOOJHO  ONEPUPOBATH  TMOHATHSAMU:  TOCJIEIOBATENBHOCTh, OrpaHHYCHHAS
I0CJIEI0BATENbHOCTh, MOHOTOHHO BO3pacTaromas (yObIBaromias) Mmociae10BaTeIbHOCTb, Ipeaes
[OCJIEIOBATEIbHOCTH,  apu(MeTHdeckass  NIpPOrpeccusi,  TI'eOMETpPHUYEcKass  MPOrpeccHs,
XapaKTEPUCTHUECKOE CBOWCTBO apu(hMETHUECKON (TEeOMETPUIECKOI) MPOrPECCUU;

® UCNONB30BaTh METOJ MAaTeMaTW4YeCKOH WHAYKUMH JUIS  BBIBOAA  (OPMYII,
JI0Ka3aTeNNbCTBA PAaBEHCTB U HEPABEHCTB, PEIICHUS 3a/1a4 Ha JEJIMMOCTb;

®  lHCCIEN0BaTh MOCIEN0BATEIbHOCTH, 3alaHHbIE PEKYPPEHTHO;

e peulath KOMOMHHMPOBAHHBIE 33Ja4d Ha apU(PMETHUECKYI0 U TE€OMETPUUYECKYIO
IIPOIPECCUH.

B noBceHeBHOI KM3HHM M IPU U3YYEHHH JPYTHX PEAMETOB:

®  KOHCTPYHPOBATh U MCCIENOBATh (DYHKIIMH, COOTBETCTBYIOLINE PEATIHHBIM IPOLIECCaM
U SIBJIGHUSIM, MHTEPIPETHPOBATh IOJIYYEHHBIE PE3YJbTaThl B COOTBETCTBHM CO CHELM(UKOMH
UCCIIEIyEMOTO MPOLIeCcca WM SBICHHUS;

®  UCNOJIb30BaTh IrpaUKU 3aBUCUMOCTEH JJISI MCCIEOBAHUS peallbHBIX IMPOLECCOB U
SIBJICHUIA;

® KOHCTPYUpPOBaThb M MCCIENOBATh (DYHKIMM MPH PELICHUHU 3ajad APYTruX y4eOHbIX
IIPEIMETOB, HWHTEPIPETUPOBATh IOJYyYEHHBIE PE3YJbTaTbl B COOTBETCTBUU CO CIEUU(PUKON
yueOHOro npeamMera.

CTaTHCTHKA H TeopHs BepPOSITHOCTENH

e  (CB00OAHO ONEPUPOBATH MOHATUSAMU: CTOJIOYATHIE U KPYT'OBBIE 1HAarpaMMbl, TaOJIULIbI
JAHHBIX, cpeHee apupMeTHIecKoe, MeinaHa, HauOoJbIllee U HauMEHbIIee 3HaYeHUs BBIOOPKH,
pa3max BBIOOPKH, TUCIIEPCHS U CTaHAAPTHOE OTKJIOHEHHUE, Cly4yaiiHas U3MEHYMBOCTH;

e  BBIOMpaTh Haubosee y1oOHBIH crioco0 npeAcTaBieHns HHPOpMalny, aIeKBaTHBIHN ee
CBOWCTBAM U LIEJISIM aHAJIN3a;

®  BBIYHUCIATH YUCIIOBBIE XapAKTEPUCTUKU BBIOOPKHU;

e  cBOOOJHO ONEPUPOBATH MOHATUIMHU: (AaKTOpUaA YHCia, IEPECTAHOBKH, COUETAHUS U
pasmelneHus, TpeyroiabHuk [lackas;

e CBOOOJHO ONEpPUPOBATHh MOHATUSAMM: CIY4YalHBIM OMBIT, CIy4alHBIH BBIOOD,
UCTIBITAHNE, JJEMEHTapHOe CcllyyailHoe coObITHE (MCXOM), KIIACCHUECKOE OIpeieieHne
BEPOATHOCTH CIIy4allHOTO COOBITHSI, ONEpalUyd HaJ CIy4alHBIMH COOBITHSIMH, OCHOBHBIE
KOMOHMHATOPHBIE POPMYJIBI;

e CBOOOJHO OMNEpPUPOBATh MOHATUSAMHU: CIYYalHBIA OMBIT, CIy4allHBIM BBIOOP,
WCIIBITAaHUE, DJJIEMEHTApHOE CiydailHoe coObITHe (MCXO0JX), KIACCHYECKOe OmpeneeHre
BEPOSITHOCTH CIYYalHOTO COOBITHSA, ONEpalMyd HaJ CIy4alHbIMH COOBITUSIMH, OCHOBHBIE

KOMOUHATOPHBIE (HOPMYJIBI;



® 3HATh NPUMEPHl CIyYaWHBIX BEIWYHH, ¥ BBIUUCIATH MX CTATUCTUYECKHE
XapaKTePUCTHKH;

®  UCMOJB30BaTh GOPMYIIBI KOMOMHATOPUKH MPH PEIICHNH KOMOWHATOPHBIX 3a71ay;

e pemiath 3a7aYd HAa BBIUYMCIICHHE BEPOSTHOCTH B TOM YHCIE C HCIOJIb30BAaHUEM
dbopmy.

B noBceaHeBHOI1 ;KM3HU M PU U3YYE€HHH IPYTUX MPEAMETOB:

® TpEACTaBIATh HMHPOPMAIMIO O pEajbHBIX IPOLEccax M SBICHUSIX CIIOCOOOM,
aJICKBATHBIM €€ CBOMCTBAM U IEJIH UCCIICIOBAHUS;

® AHAMM3UPOBaTh M CpPaBHUBATh CTATUCTHYECKHE XapaKTEPUCTUKH  BBIOOPOK,
MOJIYYEHHBIX B TMPOLIECCE PEUICHHS NPUKIATHONW 3aJa4yd, W3YYCHHS PEATbHOTO SIBICHUS,
peIIeHus 3a]a91 U3 IPYTUX y4eOHBIX MPEIMETOB,;

®  OIICHUBATH BEPOSTHOCTh PEaTHHBIX COOBITUH U SIBIICHUN B PA3JIMIHBIX CUTYAIIHSIX.
TekcToBbIE 3a1a4n

e Pemarhs mpocThie U CIOXKHBIC 3a7a4d, a TAKXKE 3a/1a4Ml MOBBIMICHHOW TPYIHOCTH U
BBIJICJIATh X MAaTEMaTHYECKYIO OCHOBY;

®  pacro3HaBaTh Pa3HbIC BHUIIBI U TUIIBI 33]1aY;

®  HCIIOJIB30BATh Pa3HbIC KPATKHE 3aIMCH KaK MOJICIH TEKCTOB CIOXKHBIX 337a4 U 3a]1a4
MOBBIIIICHHON CIIO)KHOCTH JUIsl TTOCTPOCHUS TOMCKOBOM CXEMbI M PEIICHHS 3a/ad, BHIOMPATH
ONTUMAJILHYIO JJIS1 pACCMATPUBACMOM B 33]1au€ CUTYaIlUU MOJICIb TEKCTa 3a/1a4H;

e  pa3nuyYaTh MOJENIh TEKCTa W MOJETbL PEIICHUS 3aJlayd, KOHCTPYUPOBATH K OJIHOM
MOJIEJIM PEIICHUs CIOXKHBIX 3a7]a4 pa3Hble MOJIETH TeKCTa 3a/1auH;

®  3HATh U MPUMEHSITH TPH CII0cOo0a MOMCKA peIIeHHs 3a/1a4 (OT TPEOOBAHUS K YCIIOBHIO
U OT yCTIOBHS K TPeOOBaHUIO, KOMOMHUPOBAHHBIN );

®  MOJENUPOBATH PACCYKIEHUS MIPU MOUCKE PEIICHUS 3a/1a4 C TOMOIIBIO Tpad -CXEMBbI;

®  BBIJICIIATH ATAIBI PEIICHUS 334U M COACPKAHME KKJIOTO dTara;

e yMeTh BBIOMpATh ONTUMAIBHBIA METOJ[ PEIICHUS 3aJa4yd W OCO3HaBaTh BBIOOP
METOJla, paccMaTpUBaTh pa3IMYHbIE METOJbl, HAXOMUTh pa3HbIC pEIIeHHs 3aJaud, €CIu
BO3MOKHO;

®  aHAJIM3UPOBATH 3aTPYAHEHHUs NP PEIICHUU 3a]1aY;

e  BBHINOJHATH Pa3jIMYHbIC MPeoOpa3oBaHUs MPEIIOKEHHOW 3a/a4l, KOHCTPYHPOBATH
HOBBIC 33]]a41 U3 JTaHHOU, B TOM YHCIIE OOpaTHEIE;

e  HHTEPIPETUPOBATH BBIYHCIUTEIBHBIC pe3yJdbTaThl B  3ajade, HCCIIEI0BATh
MOJTyYEHHOE pellieHUe 3aa4u;

® 3MEHATh YCIOBUE 3a/la4d (KOJIMYECTBEHHBbICE WJIM KadeCTBEHHBIE JIaHHBIC),

UCCIIeIOBaTh N3MEHEHHOE NTPe0Opa30BaHHOE;



®  aHAJIM3UPOBATH BCEBO3MOXKHBIE CHUTYAI[UU B3aUMHOTO PACIIOJIOKEHUS JBYX 00BEKTOB
U U3MEHEHHE UX XapaKTEePUCTUK MPH COBMECTHOM JBH)KEHUHU (CKOPOCTh, BPEMS, PacCTOSHUE)
MpU pElICHUU 33Ja4 Ha JBUKEHHUE JIByX OOBEKTOB KaK B OJHOM, TaK U B IMPOTHUBOIOJIONKHBIX
HaIpaBJIEHUSAX, KOHCTPYUPOBATh HOBBIE CUTYallMM HA OCHOBE M3MEHEHHS YCIOBUU 3aJaud MpHU
JBUKEHHUH T10 PEKE;

®  JCCJIE/IOBATh BCEBO3MOXKHBIE CUTYAIIMU MPU PEIICHUH 3a7a4 Ha JABUKEHUE 10 PEKeE,
paccMaTpuBaTh pa3HbIE CUCTEMbI OTCUETA;

e  pemath Pa3HOOOPA3HBIC 33/1aYU «HA YACTH Y,

e pemath U 0OOCHOBBIBATH CBOE PEIICHUE 33/1a4 (BBIACISATH MATEMATHYECKYIO OCHOBY)
Ha HaXO0>XKJIEHUE YaCTH YMCIIa U YHCIIA 110 €r0 YaCTH Ha OCHOBE KOHKPETHOT'O CMBbICIa ApoOu;

e  OOBSACHATH UJACHTUYHOCTH 33Ja4 Pa3HbIX THUIIOB, CBS3bIBAIOIIUX TPU BEJIMYMHBI (Ha
paboTy, Ha MOKYIKH, Ha JIB)KEHUE), BBIACNIATH 3TH BEJIMYUHBI M OTHOIICHUS MEXKIY HHUMH,
MPUMEHSTh UX MPU PEUICHUH 3a/1a4, KOHCTPYUPOBATh COOCTBEHHBIC 33/]a4 YKAa3aHHBIX TUIIOB;

e  BIAJCTh OCHOBHBIMU METOJAMH PEIICHUS 3a/lad Ha CMECH, CILJIaBbl, KOHIEHTPAIIUH,
HCIOJIb30BaTh UX B HOBBIX CUTYAIIHMX [0 OTHOILIECHHUIO K U3YUYEHHBIM B IIpoliecce 00yueHNUs;

e  pemiaTh 33Ja4d Ha MPOLIEHTHI, B TOM YHCIIE, CJIOKHBIE MPOLEHTHI C 0OOCHOBAHUEM,
HCIIOJIb3YsI pa3HBIEC CIIOCOOBL;

e  pemarth JOTUYECKUE 33[ja4l Pa3HBIMU CIIOCOOAMH, B TOM UYHUCIIE, C IBYMs OJOKaMH U
C TpeMs OJIOKaMU JTAHHBIX C TTIOMOIIBIO Ta0JIHII,

e pemarh 3aga4d [0 KOMOMHATOPHKE M TEOpPUU BEPOATHOCTEH HA OCHOBE
WCIIOJI30BAaHUS U3yUYE€HHBIX METOJIOB 1 OOOCHOBBIBATH PEIICHUE;

®  pelaTh HECJOXKHBIE 33J]Ja4l 110 MATEMATHYECKOU CTATUCTUKE;

® OBJAJIeTh OCHOBHBIMH METOJAMHU PEHICHHS CIOXKETHBIX 3a1ad: apu(pMeTHuyecKui,
anreOpanveckuii, mepedop BapuaHTOB, TEOMETPUUECKUM, TpaUUecKuil, MPUMEHSATh UX B HOBBIX
M0 CPaBHEHUIO C U3YYCHHBIMH CUTYaIIUSX.

B noBcenHeBHOM KU3HM U NPU U3YYEHUH IPYTUX NPeAMETOB:

® KOHCTPYMpOBaTh HOBBIC JUIsI JI@HHOW 3aJa4ydl 3aJadyHble CHUTyalluh C Y4eTOM
peanbHBIX XapaKTEPUCTUK, B YACTHOCTH, MPU PEUICHUHU 3a/7a4 HA KOHLIEHTpALUH, YYUTHIBATH
IJIOTHOCTh BEIIECTBA; peliaTh U KOHCTPYHWPOBATh 3aJa4l HA OCHOBE PACCMOTPEHMS pealbHBIX
CUTYyaIlNi, B KOTOPBIX HE TPEOYETCSI TOUHBIN BHIYMCIUTEIBHBIN Pe3yabTaT;

e  pelaTh 33/1a4u Ha ABUKEHUE N0 PEKe, pacCMaTpUBasl pa3Hble CUCTEMbI OTCUETA;

e KOHCTPYUpOBaTh  3aJladyHble  CHUTyallud,  NpUOMDKEHHBIE K  peallbHON
JIEUCTBUTEIIBHOCTH.

I'eomerpuueckue Gpurypsl



e (CBo0omHO oOmEpUPOBaTh TEOMETPUYECKMMHU MOHATHUSMH TPH PpEIICHUH 3a1ad U
IIPOBEICHUN MaTEMATUYECKUX PACCYKICHUH;

®  CaMOCTOSITENBHO (POPMYJIMPOBATh OIPEACIICHUS T€OMETPUUYECKUX (DUTYp, BBIABUIaTh
TUIIOTE3bl O HOBBIX CBOMCTBaX M INpH3HAKaX IeOMETpPUYECKHX (GUIyp M OOOCHOBBIBATH WIIU
OnpoBepraTh MX, 0000IIATh MM KOHKPETH3HPOBATH PE3Yy/IbTaThl HAa HOBBIE KIJACCHI (UTYP,
IIPOBOJUTH B HECIIOKHBIX CIYYasX KIACCUPHUKAIMIO (GUTYD MO Pa3IMIHBIM OCHOBAHHSIM;

®  HcClenoBaTh YEepTEXKH, BKJIIOYast KOMOWHAIUN ¢uryp, U3BJIEKATD,
MHTEPIPETHPOBATH U MPE0OPa30BBIBATh MH(OPMAIHIO, TPEICTABICHHYIO Ha YepTekKax;

e  pemarh 33Ja4d F€OMETPUYECKOI0 COJEp’KaHus, B TOM YHUCIIE B CUTyalUsX, Korja
QITOPUTM pELICHUS HE CJeNyeT SIBHO M3 YCIOBHSA, BBIIOJIHATH HEOOXOJUMBIE Ul PELICHUs
3aJjaud JIOIOJHMUTENbHbBIE IOCTPOEHHs, HCCIEAOBAaTh BO3MOXHOCTb NPUMEHEHHUS TEOpPEM U
bopMyn A peleHus 3ajay;

e  ($opMyIMPOBATH U JIOKA3bIBaTh FT€OMETPUUECKHUE YTBEPKACHUS.

B noBceHeBHOM KU3HM M TIPM U3Y4YEeHHH APYTUX NMPeJIMeTOB:

®  COCTaBJIATh C MCIIOJIb30BAaHHEM CBOMICTB I'€OMETPUYECKUX (UIYyp MaTeMaTHYECKHUe
MOJIETM JJIsl PELeHUsl 3aJad IMPaKTUYECKOro XapakTepa M 3aJady U3 CMEKHBIX IUCIUIUIMH,
HCCJIEIOBATh [TOJIY4EHHbIE MOJIEJIM U UHTEPIIPETUPOBATH PE3YJIbTAT.

OTtHomICeHNA

e Biagerb NOHATHEM OTHOLIEHUS KaK METAalPEIMETHBIM;

e CBOOOJHO ONEPUPOBATH MOHATHIMH: PaBEHCTBO (pUTyp, paBHBIE (PUTYPBHI, PABEHCTBO
TPEYroJbHUKOB, MapajuIeIbHOCTh MPSIMBIX, MNEPHEHAUKYISIPHOCTh MNPSAMBIX, YIJIBI MEXIY
OpSAMBbIMH, TEPHEHJIUKYISAP, HAKIOHHAs, NpOeKIus, nojxodue ¢uryp, moaoOHble (GUIYpHI,
10/100HbBIE TPEYTOJILHUKY;

®  UCIOJIB30BaTh CBOMCTBA MOI00MS M paBeHCTBA (PUTyp MPH pEILICHUH 3a]1ay.

B noBceiHeBHOM KU3HM M NIPM U3Y4YEHHH APYTUX NMPeJIMeTOB:

®  HCIOJIB30BATh OTHOUIEHMs JUIsl ITIOCTPOEHHS M MCCIENOBAaHUS MaTEMATHUYECKUX
Mojiee 0ObEKTOB PEaTbHOM KU3HU.

HN3mepenus u BbIYMCICHUS

e (CB00OAHO omepupoOBaTh MOHATHUSMHU JJIMHA, TUIOHIAAb, 00HEM, BEIMYMHA yIjla Kak
BEJIMYMHAMH, UCIOJIb30BaTh PaBHOBEINKOCTh U PaBHOCOCTABIEHHOCTb IIPU PEIICHHUHU 3a/1ad Ha
BBIYUCIICHHE, CAMOCTOSTENILHO MOJIY4aTh U UCIOIb30BaTh (hOPMYJIbI ISl BBIYUCICHUH TUTONIaei
u 00beMoB (uUryp, cBOOOJHO OMEPUPOBATH HMIMPOKUM HaOOpoM (GopMyJsl Ha BBIYHCIEHUE MPU
pEIIeHNH CIOXHBIX 3a7a4, B TOM YHCJIE U 3a/1a4 Ha BbIUMCICHUE B KOMOMHALUAX OKPYKHOCTH U
TPEYroJabHUKA, OKPY>KHOCTH U YETHIPEXYrOJbHUKA, a TAK)KE C MPUMEHEHUEM TPUTOHOMETPUH;

®  CaMOCTOSATENTHHO (OPMYITUPOBATH TUIIOTE3HI U MIPOBEPSATH UX TOCTOBEPHOCTD.



B noBceHeBHOM KU3HHM M NIPH U3YYCHHHU APYTHX NPEIMETOB:

e CcBOOOMHO omepupoBaTh (OpMyJaMHd TPH PEIICHUH 3aJad B JPYTUX Y4EOHBIX
npeaMeTax U Ipy MPOBEICHUH HEOOXOIMMBIX BHIUMCIICHUH B peabHON JKU3HU.
I'eomeTpruyeckue nocTpoeHus

e OmnepupoBaTh MOHATHEM Ha0Opa 3JIEMEHTOB, OIPEIACISIOUINX T'€OMETPUUYECKYIO
burypy,

e  BiIaAeTh HAOOPOM METOJIOB MTOCTPOCHHUM TUPKYIIEM U TMHEUKOMH;

® IIPOBOJUTH AHAJIU3 U PEATU30BBIBATH JTAIbl PEIICHUS 3a7a4 Ha IIOCTPOEHHUE.

B nosceqHeBHOM KU3HHU U NPU U3YYEHUH APYTUX NPeIMETOB:

®  BBINOJHATH IOCTPOCHUS HA MECTHOCTH;

®  OLIGHUBAThb pa3Mephl pealbHbIX 0OBEKTOB OKPYXKAIOILIEr0 MUpA.
IIpeoGpazoBanus

e OmnepupoBaTb JABWXKEHUSAMU M MPeoOpa3OBaHUSIMU KaKk MeTalpeIMEeTHBIMU
HOHSTUSIMY;

®  ONEpHPOBATH MOHATHUEM JIBUKCHHUS W IpeoOpa3oBaHUs MOAOOHS JUIsi 0OOCHOBaHUIHA,
CBOOOJHO BJIAJETh MPHEMaMH MOCTPOSHHs (PUTYp C TOMOUIBIO IBMKEHUH M IpeoOpa3oBaHUs
noao0us, a Takke KOMOMHALMAMU JIBUKEHUH, IBUKEHUHN U TpeoOpa3oBaHui;

® UCIOJIB30BAaTh CBOMCTBA JBMKEHMM U mpeoOpa3oBaHUil Uil  IPOBENCHUS
000CHOBaHHUS U J10Ka3aTeIbCTBA YTBEPXKICHUN B TEOMETPUHU U APYTUX YUEOHBIX ITPEIMETaX;

®  [I0JIb30BaThCs CBOMCTBAMU JIBH)KEHUH U MpeoOpa3oBaHUi TP pEIICHUH 3a/1au.

B noBceHeBHOM KU3HHM M NIPH M3YYCHHH APYTUX NPEIMETOB:

® [PUMEHSTh CBOMCTBA JBIWKEHUN W TNPUMEHATh MOJ00ME JUIsl IMOCTPOCHUH U
BBIYKCIICHUM.

BekTops! M KOOPAMHATHI HA IJIOCKOCTH

e (CBoOomHO omepupoBaTh TMOHATHSAMHU BEKTOp, CyMMa, pPAa3HOCTb BEKTOPOB,
IIPOM3BEJICHNE BEKTOPA HA YHUCIO, CKALIPHOE IIPOM3BENCHHE BEKTOPOB, KOOPJIMHATHI Ha
IIJIOCKOCTH, KOOPAVHATBI BEKTOPA;

®  BJAJETh BEKTOPHBIM U KOOPJWHATHBIM METOJOM Ha IUIOCKOCTH JUIS PELIECHUs 3a/1a4
Ha BBIYMCIICHUE U JI0KA3aTeJIbCTBA;

®  BBINOJHATH C IOMOIIBID BEKTOPOB M KOOPJAMHAT JOKA3aTEIbCTBO H3BECTHBIX €My
reoMeTpruYecKuX (akToB (CBOWCTBA CPEAHUX JIMHUI, TEOPEM O 3aMedaTeNbHbIX TOUKAX U T.I1.) U
NOJIy4aTh HOBbIE CBOMCTBA N3BECTHBIX (UTYD;

®  UCNOJB30BaTh ypaBHEHUs (QUTYp IS pEIIeHUs 3a7jad U CaMOCTOSTENIbHO COCTABIIATh
YpPaBHEHHSI OTJIENBHBIX MIIOCKUX (QUTYP.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeIMETOB:



o HCIIOJI30BATh IMOHATUA BCKTOPOB M KOOPAWHAT Ui PCHICHUA 3adad Io (1)I/I3I/IKC,
reorpaduu U JPYTUM y4eOHBIM MPEIMETaM.
HcTopusi MaTeMaTHUKH

e [loHumaTh MaTeMaTUKy KaK CTPOTO OPraHU30BAHHYIO CUCTEMY Hay4HbIX 3HaHHM, B
YaCTHOCTHU BJIAACTh NPCACTABICHUAMU 06 AKCUOMATUYCCKOM IIOCTPOCHHUHU TCOMCTPHUU U
NEPBUYHBIMU MTPCACTABICHUAMU O HCCBKIIMAOBBIX T'COMCTPUAX

o paccMaTpruBaTb MATCMATUKY B KOHTCKCTC HCTOPHUU PpPa3BUTHUA LIHUBUIIHM3AaOWUU U
HUCTOPUH PASBUTHA HAYKHU, IOHUMATH POJIb MATCMATUKH B PA3BUTHUU Poccun.
MeTtoabl MATEMATHKU

o BJ'IaI[eTB SHAHUSAMU O PpPa3JIMUYHBIX MCTOAAX 060CHOBaHI/I$I U OIIPOBCPIKCHUA
MaTeMaTUYECKUX YTBEPKIECHUN U CaMOCTOSTEIbHO IPUMEHSATD UX;

e BIAJCTh HABBIKAMHM aHAJIM3a YCJOBWS 3aJaud M ONpEAENCHUS MOAXOIAIINX s
pelIeHus 3a1a4 U3yYeHHbIX METO/I0B WJIM X KOMOUHAIIHIA;

®  XapaKTepu3OBaTh IMPOU3BEACHUA HMCKYCCTBA C  Y4€TOM  MaTeMaTHYeCKUX
3aKOHOMEPHOCTE B MPUPOJE, HCIOJb30BaTh MaTEeMaTHUYECKHE 3aKOHOMEPHOCTH B

CaMOCTOATCIIbBHOM TBOPYCCTBE.

COJAEP)KAHUE
Copep:xaHue KypcoB MaTeMaTUKH 5—6 KiaccoB, anreOpbl M reoMeTpuu 7—-9 KiaccoB
00BEIMHEHO KaK B HWCTOPHYECKH CIOXHBIIMECS JIMHUM (YHUCIIOBasi, anredpamdveckas,
reoMerpuueckas, (pyHKIMOHaJIbHAs U Jp.), TAK U B OTHOCUTEIIbHO HOBBIE (CTOXacTHUYecKas
JUHMS, «peajbHas MaTeMmarhka»). OTIenbHO NPEICTaBICHbl JIMHHSA CIOKETHBIX 3ajad,

HCTOPHUYCCKas JINHUA.

DJIeMeHThI TEOPUH MHOKECTB U MATEeMATHYeCKOM JIOTHKH

CornacHo ®I'OC ocHoBHOrO 0011eT0 00pa30BaHMs B KypC MaTeéMaTHKH BBEIECH pa3Jiei
((HOFI/IKa», KOTOpBIfI HC Mmpeanojaract AO0MOJHUTCIBbHBIX YaCOB HAa U3Y4YCHHUU U BCTPAWBACTCA B
pasn4yHble TE€Mbl KypCOB MaTeMaTUKU M MH()OPMATHUKU M IpeaBapsercsi O03HAKOMIIEHHEM C
3JIEMEHTaMHU TEOPUU MHOKECTB.

MHoKecTBa U OTHOLLIEHUSI MEKAY HUMU

MHOXeCTBO, Xapaxkmepucmuieckoe C80UCMEO MHONMCeCmed, 3SIEMEHT MHOXKECTBa,
nycmoe, KoneuHoe, b6eckoneynoe mHodcecmeo. IlommaoxecTBo. OTHOIICHNE TPHHAICKHOCTH,
BKJIIOYEHHS, PABEHCTBA. DJIEMEHThl MHOXKECTBA, CIIOCOOBI 3aJjaHUs MHOXECTB, PACNO3HABAHUE
NOOMHOIICECME U ITIEMEHMO8 NOOMHOICECHE C UCNONb308AHUEM KPY208 Diliepda.

Onepauum HaJg MHOKeCTBAMM



[lepeceyenne u oOBEOUHEHWE MHOXKECTB. PasHocmb  MHOMCECM8, OONOIHEHUE
MHodcecmea. Mumepnpemayusi onepayuii HA0 MHOMCECMBAMU C NOMOWbIO KpY208 Jiiiepa.

9JIeMeHTBI JOTHKH

Onpenenenue. YTBEpKICHUS. AKCHOMBI U TeopeMbl. JlokazaTenbcTBo. JloKa3aTenbCcTBO
oT nmpoTuBHOTO. Teopema, oOpaTHas naHHOM. [IpuMep U KOHTpHIpUMED.

Broicka3bIBaHUA

HNctuHHOCTE W JIOKHOCTH BBICKa3bIBaHUS. (C0JiCHblE U HPOCMblE  BbICKA3LIBAHUS.
Onepayuu Hao 8bICKA3bIGAHUAMU C UCNOIb30BAHUEM NO2UHECKUX C830K. U, Ull, He. YcloeHble

BbICKA3bIBAHUS (UMNIUKAYULL).

Conep:kanue Kypca MaTeMaTHKH B 5—6 Kiaccax

HarypajibHble 4nc/ia 4 HyJ1b

HarypajbHblil psii Yuces U ero CBOicTBa

HatypanbHoe 4mciio, MHOKECTBO HATypallbHBIX YHCENl U €ro CBOMCTBa, M300pakeHue
HaTypaJbHbIX YHUCEJI TOYKAMHM Ha YHUCIOBOHM MpsiMoil. Mcronb30BaHHE CBOMCTB HAaTypaslbHBIX
4ycel IPU PELICHUH 3a1a4.

3anuch U YTeHHe HATYPAJIbHBIX YHCe

Paznuumne wmexnay mudpoid u uuciaoM. [lo3uimoHHas 3amuch HATYpPaJbHOTO YHUCIA,
MOMECTHOE 3HaueHue HUQPbI, pa3psAiabl U KJIacChl, COOTHOIICHHWE MEXIY IBYMS COCEIHUMH
pa3psAAHBIMU €IMHULIAMH, YTEHUE U 3alMCh HaTypaJbHBIX YHCEN.

OxpyriieHue HaTYpPaJbHBIX YHCe

Heo6xoaumocts okpyrienus. [IpaBuio okpyrieHus HaTypaibHbBIX YHCEL.

CpaBHeHHMe HATYPaAJILHBIX YHCeJI, CPaBHeHHE ¢ YucaoM ()

[IonsiTHE O CpaBHEHNH YHUCEN, CPABHEHUE HATYpaJIbHBIX YUCEN APYT C IPYTOM U C HYJIEM,
MaTeMaTH4yecKas 3alluch CPaBHEHH, CTOCOOBI CPABHEHMSI YU CEIL.

JeiicTBHUS ¢ HATYPAJIBHBIMH YHCJIAMH

CrnoxeHue M BBIUMTAHUE, KOMIIOHEHTBI CIIOXKECHMSI M BBIUMTAHMS, CBSI3b MEXAY HUMH,
HaXO0XJIEHNE CYMMBI U Pa3HOCTH, U3MEHEHUE CYyMMBI U PA3HOCTH IIPU U3MEHEHUH KOMIIOHEHTOB
CJIOKEHMSI U BBIYUTAHUS.

YMHOXEHUE U JelIeHne, KOMIIOHEHTbl YMHOXXEHUS M JIeJICHMs], CBSI3b MEXAY HUMHU,
YMHOXXEHHE U CIIO)KEHHE B CTOJIOMK, JIEJIEHHE YTOJKOM, IMPOBEpKa pe3ylbTaTa € MOMOIIbIO
NPUKUIKA U 00paTHOTO JeHCTBUS.

[TepemecTuTenbHBII UM COYETATEIBHBIA  3aKOHBl  CJHOXKEHUS W YMHOXEHUS,
pacrpeenuTeNbHbI 3aKOH YMHOXEHHUSI OTHOCHUTENIBHO CIIOKEHUS, 000CHO8aHUE al2OpUmMO8
BbINOIHEHUS APUPDMEMUUECKUX OeliCTNEUII.

CreneHb ¢ HaTypaJbHBIM MOKa3aTeJeM



3anuck 4nciia B BUAC CYMMBI Pa3psaHBIX ClIaraeMbIX, TIOPSIOK BBITIOJHEHUS JACHCTBUN B
BBIPQXKCHHSIX, COJEPXKAIIMX CTENEHb, BBIYMCICHUE 3HAYCHUN BBIPAKCHHUH, COJEPKAIINX
CTCTICHbD.

YucsioBble BbIPAKEHUSI

UwucioBoe BEIPAKEHHE U €T0 3HAYCHHUE, TOPSIOK BHITIOJHECHUSI ICHCTBH.

Jlesenne ¢ ocTaTkOM

JleneHue ¢ OCTaTKOM HAa MHOXECTBE HATYPAIbHBIX YHUCEN, CBOUCMBA OeleHUs C
ocmamxom. IIpakTHYEeCKre 3a/1a4u Ha JACIICHUE C OCTATKOM.

CgoiicTBa U NPU3HAKY JAEJIUMOCTH

CBOMCTBO AEIMMOCTUA CyMMBI (pa3HOCTH) Ha uucio. [Ipu3znaku nenmumoctu Ha 2, 3, 5, 9,
10. Ilpusuaxu oenumocmu na 4, 6, 8, 11. Joxazamenocmeo npusnaxog derumocmu. Pemenue
MPaKTUYECKHX 33J1a4 C IPUMEHEHUEM ITPU3HAKOB JICTUMOCTH.

Pa3sio:keHue 4yncia Ha MPOCThIe MHOMKUTETH

[IpocTeie 1 cocTaBHBIE YUCHTa, peuemo Ipamocghena.

PaznoskeHne HaTypaJlbHOTO YMCJIa HA MHOXKHUTEIH, Pa3JI0KEHUE Ha TIPOCTHIC MHOKUTEITH.
Konuuecmeo oOenumeneti uucna, aneopumm pasiodceHuss 4ucia HA NPOCMble MHOdJICUMENU,
OCHOBHAsL Mmeopema apupmemuxu.

AJredpanyeckne BbIpaKeHHs

Hcnonb3oBanue OYyKB JUIsi 0003HAYCHHSI YHCETI, BEIYUCIICHUE 3HAYCHUS allreOpamdecKoro
BBIPOKCHHS, TPUMEHEHUE aNreOpandecKux BBIPAXKCHHUH IS 3allUCH CBOMCTB aprU(METHUYECKHX
IeicTBUi, MpeoOpa3oBaHue anredpandeckKux BoIPaKEHUH.

JeanTenu U KpaTHble

Jlenutenb U €ro CBOWCTBA, OOIIMIA JIETUTENb IBYX M Oojiee unces, HauOOIbIIHi OOt
JENUTENb, B3AUMHO MPOCTHIE YUCIA, HAX0XACHHE HaubosbIero obmero aenutens. KpatHoe u
€ro CBOICTBa, 00IIee KpaTHOE JABYX U Oojee 4yucel, HauMeHblee o0Ilee KpaTHOEe, CIOCOObI
HAXO0XICHUS HAaUMEHBIIIETO 00IIEro KPaTHOTO.

JApoou

OO0ObIKHOBEHHBIE IPOOH

Hons, vacth, ApoOHOEe uHcho, ApoOb. [IpoOHOE 4YHCIO Kak pe3ylnbTar JIeJeHHs.
[TpaBuiibHBIE U HEMPaBWIbHBIE TPOOH, CMelIaHHAas IpOOb (CMEIIaHHOE YHCIIO).

3anuch HaTYpaIbHOTO YMCIIA B BUJIE IPOOH C 3aJJaHHBIM 3HAMEHATEJIeM, ITPeoOpa3oBaHUe
CMEIIaHHOH IpoOu B HEMPABUIIBHYIO IPOOh 1 HA0OOPOT.

[TpuBenenue apobdeii k 0d1eMy 3HaMeHaTen0. CpaBHEHHE OOBIKHOBEHHBIX JIPOOEH.

CrnoxkeHHMEe W  BBIUMTAHHE OOBIKHOBEHHBIX Jpo0Oeil. VYMHOXEHHWEe U  JIeJICHUE
OOBIKHOBEHHBIX JPOOECH.

ApudmeTrnueckue JeMCTBUS CO CMEIIaHHBIMU IPOOSMHU.



Apudmerndeckue I1eUCTBUS C APOOHBIMH YHCIAMHU.

Cnocobul payuonanuzayuu bl4UCcIeHUll U UX npuUMeHeHue npu 8bINOJTHEeHUU 0etucmeul.

JecaTu4HbIe IpOOH

Henast u npobHas yactu aecatuyHou Apodbu. [IpeoOpazoBaHue AecSITUUHBIX OpoOeil B
oObIKHOBeHHBIE. CpaBHEHHE JAecATUYHBIX ApoOed. CrokeHue U BbIUUTAHUE JECITUYHBIX
npobeit. OKpyrieHue AECATUYHBIX ApoOel. YMHOKEHUE U JACNICHUE ACCATUYHBIX APOOCH.
Ilpeobpazosanue 06viKHOBeHHbIX Opobell 6 OecsimuyHvle Opodu. Koneunvle u OeckoHeuHvle
Odecsimuunble Opoou.

OTHOmEHne ABYX YHCe

Macmtab Ha twtane u kapte. Ilpomopumu. CBoHCTBa NPONMOPIHIA, NPUMEHEHUE
IIPONOPUUI ¥ OTHOLICHUM IIPU PELICHUH 3a1a4.

Cpeanee apudmerndeckoe yncea

Cpennee apudmernueckoe AByX uncen. M3o0paxkenue cpeaHero apuMeTuyeckoro AByx
4yycel Ha YHCIOBOM HpsAMOW. PelleHMe INpakTHMYEeCKUX 3aAad ¢ IMPUMEHEHHEM CpEIHErO
apupmetrueckoro. CpedHnee apugmemuyeckoe HeCKOIbKUX YUCEIL.

ITpoueHTHI

[lonstue mnpoueHta. BbluucieHue NOPOUEHTOB OT 4YHUCIA M 4YUCIA MO H3BECTHOMY
IIPOLIEHTY, BBIPA)KEHUE OTHOIICHUS B IPOLEHTaX. PelieHne HeCI0KHbIX NPAKTUUECKUX 3a1a4 C
IIPOLIEHTaMH.

JAnarpamMmMbl

Cronbuatble W KpyroBble auarpaMmbl. VI3BnedeHune uWHGOpPMALUKU U3 JAUArPaAMM.
H3zo0padsicenue ouazpamm no yucio8blm OAHHBIM.

PauuonanbHbIe yncIa

IHos0xuTEIBHBIE M OTPULATEIbHBIE YHCJIA

N300pakeHne yucen Ha YUCIOBON (KoopauHaTHON) npssMoii. CpaBHeHue uncen. Moayib
yHclla, TeOMEeTpUYeCcKass WHTEepIpeTanus MoAyias uucia. JleHCTBUS € MOJIOKUTEIbHBIMU U
OTpULATENIbHBIMH YUCIaMU. MHOXECTBO LIEIBIX YUCEIL.

IlonsiTue 0 paunuoHAJBLHOM uHcHae. [lepsuyHoe npedcmasieHue o0 MHOJHCECMBE
PAyuoHanbHbiX yucen. JIeNCTBUS ¢ pallMOHAIbHBIMU YHCIIAMH.

Pemenue TekcTOBBIX 32124

Enunuuesl uM3MepeHuWii: JUIMHBI, TUIOMATH, OO0OBEMa, MAacChl, BPEMEHH, CKOPOCTH.
3aBUCHUMOCTH MEXJy €IMHHULAMU HW3MEpPEHUS KaXJO0H BEIMYMHBI. 3aBUCUMOCTU MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMS, PACCTOSHUE; IMPOU3BOAMUTENBHOCTh, BpeMs, paboTa; IeHa,
KOJIMYECTBO, CTOUMOCT.

3anaun Ha Bce apupMeTHUECKHE e CTBUS



Pemenue TexkcToBBIX 3ama4 apudMeTuueckuM criocodboM. Mcnonb3oBanue Tabauil, cxeM,
YyepTexken, APYrux CpeACTB MPEICTABIICHUS IAHHBIX MPU PEIICHUH 3aa4uH.

3agaun Ha IBUKEeHUE, PA00Ty M MOKYNKH

Pemennie HecnoXHBIX 3a/lad Ha JBI)KEHHE B IMPOTHUBOIOJIOKHBIX HANpPAaBICHUAX, B
OJIHOM HaIpaBJIEHWH, JBUKEHHE MO peKe MO TEUCHHUIO U MPOTHUB TeueHus. PemieHue 3amad Ha
coBMecTHYIO paboty. [Ipumenenue npoOeit mpu pemeHn  3a1a4.

3aaum HA YACTH, 10JIM, NPOLEHTHI

Pemenue 3amau Ha HaXOXKJEHUE YaCTU YMCIIA U YMCia Mo ero yactu. Pemenue 3amay Ha
poLEeHTHI U aonu. [IpuMenenre nponopuuil Npu peneHuy 3a1ay.

Jloruyeckue 3a1aum

Pemenune HeCHOXHBIX JIOTMYECKUX 3adad. Pewenue nozuyeckux 3a0ay ¢ NOMOUWbIO
epaghos, mabnuy.

OcHoBHbIE MeTOAbl pelIeHUs] TEeKCTOBBIX 3ada4: apudmernyeckuit, mnepedop
BapHaHTOB.

Harasignasi reomerpust

Ourypsl B oKkpyKaroieM Mupe. Harmsanele npeactaBieHus o Gurypax Ha MIOCKOCTH:
npsiMasi, OTpE30K, Jy4, YToJ, JIoMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT. UeThIpeXyroibHUK,
IPSIMOYTOJIBHUK, KBaApaT. TpeyroabHUK, 6uobl mpeyeonbHukos. 1lpasunbrvle MHO20Y20bHUKU.
N300paskeHre OCHOBHBIX T€OMETPUICCKUX (PUTYD. B3aumHoe pacnonodxcenue 08yx npsamwlx, 08yx
OKpYJCHOCmeEU, NpAMOU U OKpyscHocmu. JlnmuHa oTpe3ka, JIoMaHoW. EnuHuubl nu3mepeHus
nnuHbl. [locTpoeHne oTpe3ka 3agaHHoM anuHbl. Buael yrios. ['pagycHas mepa yrina. M3amepenue
Y TIOCTPOEHHUE YIJIOB C MOMOILBIO TPAHCIIOPTHPA.

[lepumerp wmHoOroyronbHuka. IloHstne mnmomanu QUrypel; €IWHULB HU3MEPEHUS
wiomanu. [Tnomane npsmMoyronbHuKa, kBaapata. [IpubnmkenHoe nu3MepeHue miomanu Guryp
Ha KJieT4yaToi Oymare. Pasnosenuxue guzypul.

Harnsinaele npeacraBieHuss O MPOCTPAHCTBEHHBIX (UIypax: KyO, mapajuiefenumnen,
npusMa, nupamyjaa, map, cgepa, KoHyc, MHAp. M300paxkeHrne npocTpaHCTBEHHBIX (QUIYP.
Ilpumepvr  ceuenuii. Mmnozozpannuku. Ilpasunvuvie mHozocpanHuku. Ilpumepsl pa3BepTOK
MHOT'OIPAaHHUKOB, IUJIMHAPA U KOHYCa.

[Tonsitue o6bema; enuauIBI 00beMa. OOBEM TPAMOYTOJILHOTO MapasuieNienuiesa, Kyoa.

[lonsitue o paBeHctBe Quryp. lLleHTpanbHas, oceBas U 3epKalbHAsL CUMMETPHH.
H300paxeHne CHMMETPUYHBIX QUTYD.

Pemenne npakTuyeckux 3aaad ¢ IPUMEHEHUEM IPOCTEHIINX CBOUCTB (DUTYD.

HcTopust MaTeMaTUKHU

Tosesnenue yugp, 6yke, uepociugos 6 npoyecce cuema u pacnpeoenerus NpooyKmoe Ha

Jpesnem Brnuscnem Bocmoxke. Césazb ¢ Heonumuueckoii pegontoyueil.



Pooicoenue wecmudecamepuunoii cucmemol cuucienus. Ilosenenue oecamuunou 3anucu
yycer.

Pooicoenue u pazeumue apugpmemuxu namypanouvix yucen. HOK, HOJI, npocmule uucna.
Pewemo Opamocghena.

Tlosenenue Hy1s u ompuyamenvbHuix yucen 6 mamemamuxe opeenocmu. Ponw /[uoghanma.
Ilouemy (—1)(—1) =+17?

Ilpoou 6 Baeunone, Ecunme, Pume. Omxpwvimue Oecsimuunbix Opobeti. CmapunHbvie
cucmemvl mep. ecamuunvie Opobu u mempuueckas cucmema mep. JI. Macnuyxuii.
ConeprxaHue Kypca MaTeMaTHKH B 7-9 Kiiaccax

Auredpa

Yucaa

PanuoHaabHbBIE YHCIA

MHoxecTBO panuoHanbHBIX 4Yucel. CpaBHEHHE palMOHaJIbHBIX uMcen. [leficTBus c
palroHATBHBIMY YncIaMu. [Ipedcmasnenue payuoHaibHO20 YUCIA OeCAMUYHOU OPOObIO.

HppanuonanbHbIe YU

ITonstue HPppallMOHAJIBHOI'O 4YHCJIa. Pacno3naBanue HppaliOHAJIBbHBIX YHUCCII. HpI/IMepBI

JI0Ka3aTenbcTB B anredpe. MppannoHaabHOCTH yuCIia \/E . IIlpumenenue B TIEOMETpPHUH.
Cpasnenue uppayuonanvHulx yucesn. Muooicecmeo OelcmeumenbHbix Yucei.

ToxnecrBeHHBbIC IPe0Opa3oBaHUA

Yucaosbie 1 OyKBEHHbIC BbIPAKCHHSA

Bripaxkenue ¢ nepemeHHoOW. 3HaueHue BbIpakeHUs. [logcTaHOBKa BBIpaXKEHHI BMECTO
IIEPEMEHHBIX.

Leibie BbIpaKeHus

CreneHb ¢ HaTypaJbHBIM TOKa3areneM U ee cBoicTBa. [IpeoOpa3oBaHus BbIpakeHUH,
COJIEpKAIIMX CTENEHH C HaTyPaJIbHBIM IIOKA3aTENIEM.

OpHowneH, MHoroujeH. JleWcTBUS C OJHOYIEHAMHM W MHOTOWIEHaMHU (CJIOKEHHE,
BbIYUTaHUE, YMHOXeHHE). DOpMyIIbl COKPAIIEHHOT0 YMHOXKEHHUS: pa3HOCTh KBaJIpaToB, KBapat
CYMMBI U pazHocTH. Pa3noxkeHre MHOro4JeHa Ha MHOKUTENU: BBIHECEHUE OOILIEro MHOKHUTENS
3a CKOOKH, epynnupoeka, npumeHeHue @Qopmyn COKpaweHHo20 ymHodicenus. Keaopammuuiii
mpexuiet, pasnodceHue KaopamHto20 mpexuieHa Ha MHOICUMENU.

J{poOHO-panHOHAJIbLHBIC BHIPAKEHHUS

Crenenbp c uenslM mokasareneM. IIpeoOpa3oBanue JpoOHO-TUHEWHBIX BBIPAKECHUI:
CJIO)KEHUE, YMHOXKEHHE, IeJIeHUE. Aneebpauieckas Opobs. JJonycmumbie 3HAUEHUS NePEMEHHbIX

6 OpobOHO-payuoHanbhvix evipadcenusx. Cokpawenue ancedpauveckux opooet. Ilpusedenue



aneebpauyeckux opoodeil k obwemy 3namenamenio. lleticmsus ¢ aneebpauveckumu Opoosmu:
CllodiceHue, 8bluumanue, YMHoJceHue, 0elieHue, 6036e0eHue 8 CIeneHb.

IIpeobpazosanue 8vipasiceHull, cO0epHCAUUX 3HAK MOOYVIIA.

KBaaparHnble kKopHH

Apudmerndeckuii KBaJpaTHBI KOpeHb. [IpeoOpa3oBaHWE BBIpAKEHUN, COIEPIKALTUX
KBaJIpaTHbIE KOPHHU: YMHOJXKEHHUE, JEJIEHUE, BBIHECEHHE MHOXUTENS M3-110J 3HAaKa KOPHS,
BHeceHUue MHOJCUmesi N0O 3HAK KOPHSL.

YpaBHeHHsI M HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHcTBO. CBOMCTBA YHCIIOBBIX paBEHCTB. PaBEHCTBO C MEpEMEHHOM.

YpaBHeHus

[lonsiTne ypaBHEHHMsI W KOpHS ypaBHeHUs. [Ipedcmaenenue o0 pagHOCUTLHOCMU
ypasHenuti. Obnacmov onpeoenenus ypasHenus (001acms 00NYCMuUMbIX 3HAYEHUL nepeMeHHOl).

JInHeiiHOe ypaBHeHMe M er0 KOPHH

Pemenue nuHelHbIX ypaBHEHUH. Jluneiinoe ypasnenue ¢ napamempom. Konuuecmeo
KOpHell TuHeliH020 ypasHeHus. Peuwlenue 1unelnbix ypasHenull ¢ napamempom.

KBanpaTrHoe ypaBHeHHe U €er0 KOPHH

KBagparueie ypaBHenus. HemonHble KBajpaTHble ypaBHEHHS. JMCKpUMHHAHT
KBaApaTHOro ypaBHeHusa. Dopmyna KOpHEHW KBaJIpaTHOIO ypaBHEHMA. Ieopema Buema.
Teopema, obpamnas meopeme Buema. Pelnienne KBaapaTHBIX YpaBHEHHI:MCIIOIb30BAHHE
bopMynbl Ul HAaXOXXACHUS KOpHEW, e2paguueckuti memoo peuienus, pasziodceHue Ha
MHOXMCUmenu, noobop KopHel ¢ UChoab3osanHuem meopemvl Buema. Konuuecmeo kopheii
K8AOPAMHO20 YPABHEHUsl 8 3A8UCUMOCTIU OM e20 OucKpumunanma. buxeadpammuvie ypasHnenus.
Ypasnenus, ceooumvle x nunetinvim u keaopamuwvim. Keaopammuvie ypasrnenus c napamempom.

J{po0HO-panMoHaIbHbIC YPABHEHUS

Pemenue mpocredmux ApoOHO-TUHEHHBIX ypaBHEHUHN. Peuterue 0poOHO-pAyUOHATIbHBIX
VPABHEeHUII.

Memoowi pewienus ypasHenuii: Memoovl pasHOCUIbHBIX NPeodPa3068aHull, Memoo 3ameHbl

nepemennol, epaguueckuti memoo. Hcnonvzoeanue ceoticme QyHKYull npu peuieHuy ypagHeHul.

Ipocmeiiuue uppayuonanshole ypasnenus suoa || f (x) =a, \/f (x)= \/g (x).

VYpasnenus euoa X"=a .Ypasuenus 6 yenvix uucnax.

Cucrembl ypaBHeHUH

VYpaBHeHHE C AByMs IEepeMEHHbIMU. JIMHEHHOEe ypaBHEHHE C JIByMsI IEPEMEHHBIMM.
Ipsamasn kax epaguyeckasn unmepnpemayus TUHENUHO20 YPAGHEHUsL C O8YMS NePeMeHHbIMU.

IlonsTHe cucTeMbl ypaBHEeHMI. Pellienne cucreMbl ypaBHEHUN.



Mertoapl pemeHnst CUCTEM JIMHEHHBIX YPaBHEHUM C ABYMs IIEPEMEHHBIMU: epaghuieckuti
Memoo, Memoo CI0HCeHUsl, METOJI TIOJICTAHOBKHU.

Cucmembul TUHEUHBIX YPABHEHULL C NAPAMEMPOM.

HepaBencrBa

UucnoBsle HepaBeHCTBA. CBOICTBa YMCIIOBBIX HepaBeHCTB. [IpoBepka cripaBeasIMBOCTH
HEPABEHCTB IIPH 33/1aHHBIX 3HAYEHUSIX [IEPEMEHHBIX.

HepasenctBo ¢ nepemennoii. Ctporue u HecTporue HepaBeHcTBa. O0iacmy onpedenenus
HepaseHcmea (001acmes OONYCMUMbIX 3HAYEHUL NePEMEHHOLL).

Penrenne nuHENHbBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u eco pewenus. Pewenue keaopamHvlx HepPABEHCMS:
UCNONIL306AHUE CBOUCME U 2paAPuKa K8AOpAmMudHou @OYHKYuuU, Memoo UHMepsanios. 3anuch
peuieHUs K8AOpamHo20 HepageHCmad.

Pewenue yenvix u 0poOHO-payUOHANbHBIX HEPABEHCINE MEMOOOM UHMEPBAILOS.

Cucrembl HepaBeHCTB

CucreMbl HEpaBEHCTB C OJIHON INepeMEeHHOW. PelieHue cucteM HEpaBeHCTB C OJHOMN
MEPEMEHHOI: JMHEHHBIX, KgaodpamHuvix. W300pakeHHWEe pelIeHUs CUCTEMbl HEPaBEHCTB Ha
YHCIIOBOW MPSIMOM. 3aIUCh PEIIEHUS] CHCTEMbI HEPABEHCTB.

DOyHKIUH

IHousitue pyHKkuMHU

JlekapToBbl ~ KOOpAWMHATBI HA  IUIOCKOCTH. @DOpMHUpOBAaHUE MPEACTABICHUN O
METamnpeMETHOM TOHATUU «KOOpAMHATBD». CHmocoObl 3amaHusl (QYHKIMA: aHATUTUYECKUH,
rpaduueckuii, Tabauunbiil. ['padux ¢ynkmuu. [Ipumepsl QyHKIMI, MolydaeMbIX B Ipoliecce
MCCJIEIOBAHMSI PA3IMYHBIX PEAJIbHBIX MTPOLIECCOB U PEIICHUs 3a/1a4. 3HaueHHe (PYHKIUU B TOUKE.
CpoiictBa (yHKIUI: 00NacTh OMpEeIeNieHUs, MHOXXECTBO 3HAUEHUH, HYIH, MPOMEKYTKH
3HAKOTOCTOSIHCTBA,  YeMmHOCMb/HeuemHocmy, TPOMEKYTKH  BO3pacTaHUsT U yObIBaHWS,
HauOoJbIlIee U HauMeHblIee 3HaueHus. McenenoBanue pyHkiuu no ee rpaguky.

IIpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynxyuu. Kycouno 3adannvle gynxyuu.

JIuneiHas GpyHKIusA

CpoiictBa u rpaduk JuHEHHOW (QyHKUMHU. VYTI0BOW KOA(DPUIHMEHT MPSIMOM.
Pacnionoxxenue rpaduka TuHEHHON (QYHKIIMHA B 3aBUCUMOCTH OT €€ yIJI0BOro Kod(puiueHTa u
cBOOOAHOTO wieHa. HaxoocoeHue ko3¢hhuyuenmos tunetHol GyHKyuUu no 3a0aHHbIM YCA0BUIM:
nPOX0dHCcOeHUe NPAMOLL uepes 08e MOUYKU ¢ 3A0AHHBIMU KOOPOUHAMAMU, NPOXOHCOEHUe NPAMOT
yepe3 OAHHYI0 MOYKY U NAPALLETbHOU OAHHOU NPAMOLL.

Keaaparnunas pyHkumus



CroiictBa u Trpaduk KBaapatudyHod GyHKIMU (mapadona). [locmpoenue epaghuxa
Keaopamuynot @yukyuu no moykam. HaxoxkneHue HyJIeH KBagpaTuyHOW (QYHKINH,
MHOJICECMBA 3HAYEHUT, NPOMENHCYMKOB 3HAKONOCHMOAHCMBA, NPOMENCYMKOE8 MOHOMOHHOCHU.

OoOpaTHasi NPONOPUMOHAIBHOCTH

k
ColicTBa GyHKIUH Y = k y = —. I'unepboua.
X X

I'pagpuku ¢pynxyuii. Ilpeobpasosanue epaghuxa @pynkyuu y = f(x) 011 nocmpoenus

epaguros ynkyuii 6uda y = af (kx +b)+c -

I'paduru pynxyuii y=a+%, y =~/x,y=3x: y=|x|.

ITocsienoBaTeIbHOCTH M IPOIPECCHU

YucnoBas  mociaenoBaTeNbHOCTh.  lIpuMepsl  4MCIOBBIX — IOCIEAOBATENbHOCTEH.
beckoHeuHble  MOCIIEAOBAaTENFHOCTH. ApH(MeTHYecKas TMporpeccus W €€  CBOICTBa.
['eomerpuueckast mporpeccus. Dopmyra obweeo uneHa u cymmvl N NEpevix  UieHO8
apughmemuueckoul u 2eomempuieckoui npozpeccuid. Cxo0auwascs 2eomempuyeckas nPospeccus.

Penrenune TeKCcTOBLIX 3224

3anaun Ha Bce apupMeTHUECKHE TeHCTBUS

Pemrenue TeKCTOBBIX 3a1a4u apudmeTnaeckuM criocooom. Mcmonb3oBanue Tabnmil, cxem,
4EepTEKEH, APYTUX CPEACTB NPEACTABICHUS JaHHBIX IIPU PEILIECHUU 3aa4u.

3agaum Ha IBUKEeHUE, Pad0Ty M MOKYIKH

AHanu3 BO3MOXHBIX CUTyallUi B3aMMHOI'O PacloJIOKE€HUsI OOBEKTOB MPHU UX JBUKEHUH,
COOTHOILIEHUSI 00BEMOB BBITIOJIHAEMBIX Pa0OT MPU COBMECTHOU padoTe.

3aga4yu Ha YACTH, 10JIH, IPOLEHTHI

Pemenne 3ama4 Ha HaxOKJAEHUE YacTH YMCIIA U YKCIA 10 €ro JyacTu. Pemenune 3agau Ha
HPOLEHTHI U 10au. [IpuMeHeHre nponopuuil Npu peneHny 3a1ay.

Jlornueckue 3agaumn

Pemenue nornveckux 3anad. Peutenue 102utieckux 3a0a4 ¢ NOMowbio epagos, mabauy.

OcHOBHBIE MeTO/IbI pellleHUs] TEKCTOBBIX 3a/1a4: apu(pMeTHUEeCKUl, anredpandeckui,
nepebop BapuaHTOB. [lepsuunvie npedcmasnenus o Opyeux Memooax peuwleHus 3a0ay
(ceomempuueckue u epaguueckue memoowl).

CraTucTHKA M TeopHs BEPOSATHOCTEH

CraTucruka

Tabnmuuynoe u rpaduueckoe NpeJCTaBICHUE JaHHBIX, CTOJOYAaThle W KPYrOBbIE
quarpammbl, rpaduky, NpUMEHEHUE AuarpaMM U Tpa@UKOB AJisi ONHCAHUS 3aBUCUMOCTEN
peasibHbIX BENWYMH, U3BJIeUeHHEe HHpopManuu U3 TaOJML, JguarpaMM M TpaduKoB.

OnucareiabHble CTATHCTUYECKHE ITOKA3aTeIH YHCIOBBIX Ha60pOBZ CpcaHee apI/I(I)MCTI/I‘ICCKOC,



Meouana, HauOoIblllee M HauMEHbIllee 3HaYeHUs. Mepbl pacceuBaHUS: pa3Max, oucnepcus u
cmanoapmuoe OmKIOHeHUe.

CrnyuaiiHas WM3MEHUMBOCTb. V3MEHUMBOCTb IpU HU3MepeHUsX. Pewarowue npasuna.
3axonomepHOCMU 8 UBMEHUUBBIX BEIUUUHAX.

Cuayuaiinbie cOObITHS

CrnyuaitHbple OMBITHI (IKCIEPUMEHTHI), JJIEMEHTAPHBIE CIYYaiiHbIE COOBITHS (MCXOJBI).
BepositHocTi  snemeHTapHbIX  coObITUH. COOBITHS B CIy4allHBIX OKCIIEPUMEHTaX U
OJIaronpUATCTBYIOIUE dJIEMEHTapHbIE COOBITUSA. BeposTHOCTH ciydallHbIX cOOBITHM. OMBITHI C
PaBHOBO3MOXKHBIMU 3JIEMEHTApHBIMU COOBITUSMH. Kilaccuueckue BEepOSITHOCTHBIE OIBITHI C
UCTIOJIb30BAaHUEM MOHET, KyOUKOB. [Ipedcmasinenue cobovimuili ¢ nomowwvto ouazpamm Jiiepa.
IIpomusononodcnvie codvimus, oOveOuHeHue u nepeceuerue cobvimuu. Ilpasuno crodicenus
sepossimuocmeti. Cnyuatinviil  6vloop. IIpeocmasnenue sxcnepumenma 6 6ude Oepesa.
Hezasucumvie  cobvimus. Ymnooicenue  seposmuocmeni  Hezasucumuvlx  coObImMuUll.
IocnedosamenvHuvle Hezagucumvie ucnvimanus. llpencTaBieHue O HE3aBUCHUMBIX COOBITHAX B
JKU3ZHHU.

dnemenmol KOMOUHAMOPUKU

Ilpasuno ymuoocenus, nepecmanosku, ¢axmopuan uucia. Couyemanusi U YUCIO
couemanuti. Qopmyna uucna couemanuil. Tpeyeonvuux Ilackans. Onvimsl ¢ 6016WUM YUCTOM
PABHOBO3MOJCHLIX  DNIEMEHMAPHLIX  cobbimull. Bvluucnenue eeposmuocmeti 6 onvlmax c
npumeHeHuem KomoOuHamopHvlx ¢Gopmyn. Hcneimanus bepuyninu. Ycenex u  ueyoaua.
Beposamuocmu cobvimuti 6 cepuu ucnvimanuti bepnynnu.

Cnyuaiinvle éenuqunsl

3nakomcmeo co CaAyuauHbIMU BEIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEemHbIX
cayyaiinslx genuyur. Pacnpedenenue eeposmuocmeti. Mamemamuueckoe odxcuoanue. Ceoticmea
Mamemamuyeckozo oxcuoanus. [lonamue o 3akone 6onvuux yucen. Mzmepenue eposmuocmeil.
Ilpumenenue 3axkoHa OO0NLWUX HUCET 6 COYUONO2UU, CMPAXOBAHUU, & 30PABOOXPAHEHUl,
obecneuenuu 6e30NACHOCMU HACENIEHUSL 8 YPE3BbIYAUHBIX CUMYAYUSIX.

I'eomerpus

I'eomerpuyeckue GUrypsl

@urypsl B reoMeTpHHU U B OKPY:KalolleM MUpe

I'eomeTpuueckas ¢urypa. @opmMupoBaHue NpPeACTaBICHUN O METApPeAMETHOM MOHATUU
«hurypay.

Touka, TMHUA, OTPE30K, IpsAMasi, y4, JIOMaHasi, JI0OCKOCTb, Yrojl, OMCCEKTpHCa yIiia U ee
CBOICTBa, BUJIbI YTJIOB, MHOT'OYTOJIbHUKH, KPYT.

OceBasi cuMmMeTpus reoMeTpuueckux uryp. LlenTpanpHas cuMMeETpHsl TeOMETPUUECKUX

duryp.



MHOroyroJibHUKHU

MHOroyroiapHuK, €ro 5SJIEMEHTBI M €ro CBOMCTBA. Pacro3HaBaHue HEKOTOPBIX
MHOI'OYTOJIbHUKOB. BubinyKivie u HegblnyKivle MHO20Y201bHUKU. IIpaBUIIbHBIE MHOTOYT'OJIBHUKHU.

Tpeyronsuuku. Bbicora, Mennmana, OuccekTpuca, CpeAHsAs JIMHUS TPEyrojbHUKA.
PaBHOOEIpEHHBI TPEYTroJbHUK, €r0 CBOWCTBA M IPHU3HAKH. PaBHOCTOPOHHUN TPEYrOJbHUK.
IIpAMOYTONIbHBINM,  OCTPOYIOJIBHBIM,  TYNOYIOJIbHBIM  TPEYrOJbHUKW. BHemHue  yrisl
TpeyroyibHUKa. HepaBeHCTBO TPEyroJIbHUKA.

Yereipexyronbuuku. llapamnenorpamm, pomO, NpsSMOYrojJbHHUK, KBaJapaT, Tpamerus,
paBHOOepeHHas Tpanenus. CBoWcTBa U IPU3HAKY NapajiesorpaMMa, pom0a, NpsiMOyrojibHHKa,
KBaJpara.

OKpyXHOCTDb, KPyT

OKpyKHOCTb, KpyI, UX D3JEMEHTbl U CBOICTBA; LICHTPAJbHBIC U BIHUCAaHHBIC YIJIbL.
KacarenbHas u cexywas K OKpYKHOCTH, uUX C60licmea. BIMCaHHbIE U ONMCAaHHBIE OKPYKHOCTU
JUIsl TPEYTOJIbHUKOB, Yemblpexy20ibHUKO8, NPAGUNbHBIX MHO20)201bHUKOS.

I'eomeTpuueckue purypsl B npocTpancTse (00beMHbIe TeJla)

Mnozozpannuk u e2o snemenmol. Hazeanus MHO202paHHUKOE C PA3HLIM NOJIOJCEHUEM U
Konuuecmeom 2epareti. 1lepBUUHbIE NPEACTABICHUS O NUPAMUJE, NapajulelenuIene, NpusMe,
chepe, mape, MUWIKHAPE, KOHYCE, UX JIEMEHTAaX U MPOCTEUIITINX CBOMCTBAX.

OTHomIeHus

PaBencrBo Qpuryp

CBolicTBa paBHBIX TPEYrOJIbHUKOB. [IprU3HaKu paBeHCTBA TPEYTOJIBHUKOB.

IMapanieJbHOCTH NPSAMBIX

[Ipu3Haku ¥ CBOMCTBA MapalielbHBIX MNPAMBIX. Akcuoma napannenvrocmu Eexauoa.
Teopema Daneca.

IlepnenauKyasipHbIC NPSIMBbIE

[Ipsmoii  yron. Ilepnenaukynsp k mnpsmoil. Haknonnas, npoekuus. CepeauHHBIN
NEePIEeHIUKYIAp K oTpe3Ky. Ceoticmea u npusHaKu nepneHOUKyIsApHOCMU.

Ilooobue

IIponopyuonanvnvie ompesxu, noooodue ¢ueyp. Ilooobnvie mpeyzonvruxu. Ilpusnaxu
nooobus.

B3anMHoe pacnosiokeHue PsIMON U OKPYKHOCTH, 08YX OKPYIHCHOCMELL.

N3mepenus u BoIYMCICHUS

Beanunnbl

[Tonstue Benmuuunbl. JlnuHa. M3mepenue iMHBL. EDMHWUUBI W3MEpEHUs JJIMHBIL.

Benmnunna yrna. ['pagycHas mepa yria.



[Tonsate o muIomMAAM TUIOCKOW (UTYphl M ee CBOMcCTBax. l3mepeHue IuIomaaeH.
EnuHuLBI M3MEpEHNs IIOMIAIH.

[IpencraBnenue 06 odbeMe u ero cBoicTBax. M3mepenue oovema. Enunanibl uamepenus
00BEMOB.

H3mepenus 1 BbIYMCICHUSA

WHcTpyMeHTBI 111 U3MEPEHUN U MOCTPOEHUH; N3MEPEHUE U BBIYMCIIEHUE YIJIOB, JJIMH
(paccrosinuit), miomanei. TpuroHoMmeTpudeckue (YHKIUHA OCTPOTO Yrjia B MPSIMOYTOJIHHOM
TpeyroiapHuke Ipuconomempuueckue Qynkyuu myno2o yena. BblUHMCIEHHE 3JEMEHTOB
TPEYrOJIbHUKOB C HCIIOJIB30BAHUEM TPUTOHOMETPHUYECKUX COOTHOIIEHHH. DopMyrnsl IuIOmanu
TPEYrojibHUKa, MapajuleJiorpaMMa M €ro YacTHBIX BHIOB, (DOPMyIbl JUIMHBI OKPYXHOCTH H
wionaau kpyra. CpaBHeHue U Berumcienue miomaaeid. Teopema [Tudaropa. Teopema cunycos.
Teopema Kocumycos.

Paccrosnus

Paccrosinne Mexnay Toukamu. PaccTosHME OT TOUKHM 10 HpAMOU. Paccmosnue medxncoy
Queypamu.

I'eomeTpuyeckne NocTpoeHus

I'eomeTpHrueckue MoCTpOeHUs ISl WIUTIOCTPALIMM CBOMCTB T€OMETPUUYECKUX (QUTYP.

NHCcTpyMEHTBI JUIsi TOCTPOCHMM: LUPKYJb, JMHEHKA, YroNbHUK. [Ipocmenwiue
NOCMPOEHUs. YUPKYIeM U JUHEUKOU. NOCMpoeHue OUCCeKmpucevl yaid, NepneHouxkyiapa K
NPAMOU, Yend, pasHo2o OaHHOMY,

Ilocmpoenue mpey201bHUKO8 NO Mpem CIOPOHAM, 08VM CHOPOHAM U Y2y MeHCOY HUMU,
CMOPOHE U 08YM NPUNEINCAUYUM K Hell Y2NaM.

enenue ompeska 6 0aHHOM OMHOUIEHUU.

I'eomeTpuyeckune npeodpa3oBaHus

IIpeoOpa3oBanus

[lonsiTue  mpeoOpaszoBanus.  IlpencraBieHne O ~ MeTanpeIMETHOM  HOHSTHH
«rpeoOpazoBanue». [lodoodue.

JABukenus

OceBas U LEHTpaJbHAs CUMMETPHUS, NOBOpOmM U napanienvhvili neperoc. Kombunayuu
OBUIICEHUI HA NIOCKOCMU U UX CBOUCMEA.

BekTopbl M1 KOOPAUHATHI HA MVIOCKOCTH

BekTopsl

[lonatue BekTOpa, AEHCTBHS HajJ BEKTOpPAaMH, MCIIOJIb30BAaHME BEKTOPOB B (hH3MKe,
Pasnodicenue 6eKmopa Ha COCMagnAlouue, CKAaIapHoe npou3eeoeHue.

Koopaunarsi



OCHOBHbBIE TIOHSITUSI, KOOPOUHAMbBI BEKMOPA, PACCMOSHUE MeHCOy  MOYKAMU.
Koopounamer cepeounvt ompeska. Ypasuenus guyp.

Ilpumenenue 6ekmopo8 u KoOOpOUHAM O peuleHus NPOCMetuuUx 2eoMempuUyecKux
3adau.

HcTropusi MaTeMaTUKHU

Bosnuxknoeenue mamemamuxu kax Hayku, smanvl ee pazeumus. OcHoGHble pazoenvl
Mamemamuxu. Beioaowuecs mamemamuku u ux 6K1ao 6 paseumue HayKu.

beckoneunocmv mnooicecmsa npocmuix uucen. Yucaa u onunsl ompesxos. Payuonanvroie
yucna. Ilompebnocmo 6 uppayuonanvueix uuciax. Llxona Iugazopa

3apooicoenue ancebpvr 6 neopax apugpmemuxu. An-Xopesmu. Poowcoenue 0yK8eHHOLU
cumeonuxu. Il. @epma, @. Buem, P. Jlekapm. Hcmopus éonpoca o Haxodicoenuu popmyn KopHet
aneebpauveckux ypasHenuti cmenenei, oonvuux yemsoipex. H. Tapmanvs, /Joc. Kapoano, H.X.
Abenv, 3. I'anya.

Tlossnenue memooa KoOOpOUHam, NO3BONAIOULE20 NEPeBOOUMb 2eoMempuiecKue 00beKmbl
Ha A3bIK aneeopul. Tlosenenue epaguros gpyukyuii. P. [Jexapm, I1. @epma. Ilpumepot paznuynvix
cucmem KOOpOUHam.

3aoaua Jleonapoo Iluzanckozo (Qubonauuu) o kporukax, uucia Qudbonauuu. 3adaua o
waxmamuou 0ocke. CX00UMOCMb 2e0MempuiecKoll Npocpeccuul.

Hcmoku meopuu eeposmnocmeu: cmpaxogoe oeno, azapmuule uepwl. 1. Depma,
b.Ilackanwe, A. bepuynnu, A.H.Konmozopos.

Om 3emnedenusn x eeomempuu. Ilugpacop u eco wxona. @anec, Apxumeo. Ilnamon u
Apucmomens. Ilocmpoenue npagunvHblx MmHO20y201bHUKOS. Tpuccekyus yena. Keaopamypa
Kkpyea. Yoeoenue xyoa. Mcmopus uucna w. 3onomoe ceuenue. «Hauana» Esxauoa. JI Diinep,
H .U Jlobauesckuu. Ucmopus namozo nocmynama.

T'eomempus u uckyccmeo. I eomempuieckue 3aKOHOMEPHOCMU OKPYIHCATOUe20 MUpQ.

Acmponomus u ceomempus. Ymo u kax ysnanu Anaxcazop, Ipamocgen u Apucmapx o
pazmepax Jlynol, 3emau u Coanya. Paccmoanus om 3emau 0o Jlymet u Connya. HMzmepenue
paccmosiHusa om 3emau 0o Mapca.

Ponv poccuickux yuenvix 6 pazeumuu mamemamuxu: JI. Dunep. HHU. Jlobauesckuil,
11.J1. Yebvrues, C. Kosanesckas, A.H. Konmozcopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wikona mamemamuueckux u Ha8USAUKUX

Hayk, pazsumue poccutickozo ¢roma, A.H. Kpwinos. Kocmuyeckas npoepamma u M.B. Kenowviuu.



TemaTuuyeckoe NVIAHUPOBAHUE.

MareMaTHukKa

3n/m Conep:kanue y4eOHOro MaTepuaa KonunuecTBo yacos
MaremaTuka
5 kiace
1 HarypanbHble uncia 20
2 CrnosxeHue ¥ BBIYMTAHNE HATYPAJIbHBIX YHCET 33
3 YMHOXEHUE U IeJIEHNE HaTyPaAJIbHbBIX YNCET 37
4 OOBIKHOBEHHBIE IPOOH 18
5 JlecsTuunbie qpoou 48
6 [ToBTOpEeHME U cucTemMaTH3aIys y4eOHOTO MaTepuaa 14
6 x1acc
7 [TonoxuTenpHBIE U OTPULIATENILHBIC YHCIIA 63
8 [Ipeobpa3oBanre OYKBEHHBIX BBIPAXKEHUN 39
9 JlennMocCTh HaTypaibHBIX YUCEIN 30
10 MareMaTHKa BOKpPYT Hac 29
11 [ToBTOpEHME U cucTeMaTH3aIMs y4eOHOTO MaTepuaa 9
UuToro 340
MaremaTuka (Ajireopa).
Ne i/ Coaepsxanue yueOHOro MaTepuaJia KosmnuecTBo
4acoB
7 kJacc
1 JluneitHOe ypaBHEHHUE C OJHOH IMepeMEHHOI 15
2 Lenpie BeIpaskeHUS 52
3 OyHKINN 12
4 CucTeMbl TMHEWHBIX YPABHEHHH C JIBYMsI IEPEMEHHBIMH 20
5 IToBTOpEeHME U crcTeMaTH3alMsl YIeOHOr0 MaTepuraa 3
8 ki1ace
6 PanmonanbHble BhIpaXKeHUs 44
7 KBagparusie kopHH. JlefICTBUTENBHBIE YHCTIA 25
8 Ksanpatssle ypaBHeHUs 26
9 [ToBTOpEHME U cCUCTEMaTH3alUA y4eOHOTO MaTepuaa 7




9 kJjacc

10 Hepasenctia 17
11 KBanparnunas QyHkums 24
12 OneMeHThI IPUKIaJHOW MaTeMaTUKU 16
13 YucnoBsle MOCIE10BATEIBHOCTH 15
14 [ToBTOpeHue u cucreMaTH3alus yaeOHOro MaTepraa 27
HUTOro 303
MaremaTtuka (I'eomerpusn).
Neni/nn Coaepxanne yueOHOro MaTepHuaJa KonnuectBo
4acoB
7 knace
1 [Ipocreitmme reomerprueckre GUTyphl U UX CBOMCTBA 15
2 TpeyronbHuKH 18
3 [Napannensable npssMbie. CyMMa yTI0B TPEYTONBHAKA 16
4 OKpY>KHOCTb ¥ KpyT. ['eoMeTpruecKre MOCTPOCHUS 16
5 O06001menne u cuCTeMaTH3aIus 3HAHUH YIaIuXCst 5
8 ki1ace
1 UeThIpEXyTOIbHUKH 22
2 [Mopo6ue TpeyroabHUKOB 16
3 Pemenne mpsiMOyTONBHBIX TPEYTOITHHUKOB 14
4 Muoroyronbsauky. [1nomans MHOTOyronbHUKA 10
5 [ToBTOpEeHHE cUcTEeMaTH3aIMs YIeOHOrO MaTepraia 6
9 kaace
1 Pemenne TpeyroibHUKOB 16
2 [IpaBuiIbHBIE MHOTOYTOJEHUKH 8
3 JlexapTOBBI KOOPIUHATHI HA IIJIOCKOCTH 11
4 BexTopsr 12
5 I'eomeTpuyeckue mpeoOpa3oBaHusI 13
6 [ToBTOpEHHe 1 crcTeMaTH3aIMs Y4eOHOT0 MaTepraia 6
HUTOI'O 204

HUTOI'O maremaruka 5 — 9 kiacenl - 847 yacos




