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PaGouas nporpamma o marematuke it 5-9 Ki1accoB cocTaBieHa Ha
OCHOBE CIIEAYIOIINUX JOKYMEHTOB:

- denepanbHBIN TOCYIAPCTBEHHBIN 00pa30BaTENbHBINA CTAHIAPT
OCHOBHOTO 0011ero oopazopanus. [Ipukaz Munobpuayku PO Nel897 ot
17.12.2010r (B pex. ot 31.12.2015)

- OcHoBHasi oOpa3oBarenpHasi IporpaMmMa OCHOBHOIO OOIIEro
oopazopanus '6OY COI Nel r.o.YamaeBck.

- VYuebnsiit toian 'bOY COILINe 1 r.0.Yanaesck

Y4eOHuKHY, peaTu3yolne MporpaMmy:

1) A.T'. Mep3sik, B.b. [Tonouckuii, M.C. Slkup. MaremaTuka. 5 kiacc.
M.: Benrana-I'pad,

2) A.T'. Mepaasik, B.b. ITononckwuii, M.C. SIkup. Maremaruka. 6 kjacc.
M.: Benrana-I'pad,

3) A.T'. Mepsnsk, B.b. ITomonckuit, M.C. SIkup. Anredpa. 7 xinacc. M.:
Benrana-I'pad, A.I'. Mep3msik, B.b. ITononckuit, M.C. Sxup.

Anrebpa. 8 kiacc. M.: Benrtana-I'pad,

4) A.T'. Mepansk, B.B. TTononckwuit, M.C. Skup. Anreopa. 9 xiace. M.:
Benrana-I'pad — I'pad,

5) MakaperaeB FO.H., Munarok H.I'., u ap. Anre6pa. 9 kimacc M.: "U3parenbcTBo
"IIpocBenienue",

6) Aranacsu JI.C., byry3zoB B.®., Kagomies C.b., [To3usk O.I'., FOquna
N.N.T'eomerpus 7-9 xknaccel. M.: [IpocBemienue

Ha n3yuenne maTeMaTtnku B 5-9 Kj1accax OTBOAUTCS CIEAYIOIIEe KOJTUIECTBO
YJacoB:

5 knacc - 5 gyacoB B Hegento (5 yacoB X 34 Henenu = 170 yacoB B
roj1), KOHTPOJIBHBIX paboT- 11, U3 HUX aIMUHUCTPATUBHBIX-2

6 kmacc - 5 yacoB B Heento (5 yacoB X 34 nHenenu = 170 yacoB B
roJ1)), KOHTPOJBHBIX padoT - 12, U3 HUX aIMHHUCTPATUBHBIX-2

7 knacc: anredpa- 3 yaca B Henento (3 gaca X 34 wenenu = 102 gaca B
roj);

KOHTPOJIBHBIX padoT- 10, 3 HUX aIMUHUCTPATHUBHBIX-2

reoMmeTpusi — 2 yaca B Henento (2 yacax 34 "Henenu = 68 4acoB B roj),
KOHTPOJIBHBIX PadoT 5

8 kiacc: anreopa - 3 yaca B Henento (3 yaca %34 negenu = 102 yaca B
ron);

KOHTPOJIBHBIX Pad0T- 8, U3 HUX AJIMUHUCTPATUBHBIX-2

reoMeTpus — 2 yaca B Hezelnto (2 yaca %34 Hegenu = 68 4yacoB B roj),
KOHTPOJBHBIX padoT 5

9 knacc: anredpa - 3 yaca B Heaenmto (3 yaca X34 nenenu =102 yvaca B
royu),

KOHTPOJIBHBIX Pab0T- 9, N3 HUX aMUHUCTPATUBHBIX-2

reoMeTpus — 2 4aca B Hezenmo (2 yaca X34 Henenu = 68 4acoB B TO1),
KOHTPOJBHBIX paboT 5

Hroro: 850 gacos.



Ilnanupyembie pe3yabTaTbl 00y4YeHHsI

BoinnyCKHUK HAyuyuTCs B 5-6 Ki1accax (IJisl HCIOJIb30BAHUSA B MIOBCEIHEBHOM
JKM3HH U o0ecreYeHnsl BO3MOKHOCTH YCIEIHOT0 MPOA0JIKeHUs 00pa3oBaHus
Ha 0a30BOM yYpOBHe):

e OmnepupoBath Ha 0A30BOM YpPOBHE MOHSITUSMU: MHOXKECTBO, SJIEMEHT
MHOECTBA, MOJMHOXECTBO, MPHUHAIJICKHOCTH;

® 3aJ1aBaTh MHOXKECTBA MEPEUNCICHUEM UX JIEMEHTOB;

® HaxOJUTh NepeceyeHre, 00beTMHEHNE, TOAMHOKECTBO B
MPOCTEHIINX CUTYaIIHSIX.
B noBcenHeBHOI KU3HU M IPHU U3YYEHNH APYTUX MPeAMETOB:

® pacCro3HaBaTh JIOTMYECKU HEKOPPEKTHBIE BHICKA3bIBAHMUSI.
Yucaa

e OnepupoBath Ha 6a30BOM YpOBHE MOHATHUAMU: HATYpaIbHOE YHUCIIO,
1[€710€ YUCJI0, OOBIKHOBEHHAs Ip0o0b, JecATUYHas Apo0b, CMEIIaHHOE YHUCIIO,
palMOHAIBLHOE YUCIIO;

® IICIO0JIb30BaTh CBOMCTBA YMCEN U MpaBUia JCUCTBUM C
palMoOHAILHBIMU YMCIAMU TP BBITTOJHEHUH BBIUUCIICHUH;

® ICMOJIb30BaTh MPU3HAKU JICIUMOCTHU Ha 2, 5, 3, 9, 10 npu BeINOIHEHUH
BBIYMCJICHUHN U PEIICHUN HECIIOXKHBIX 3a]1a4;

® BBLINIOIHATH OKPYTJICHUE PAIIMOHATIBHBIX YUCET B COOTBETCTBUU C
paBUJIaMH;

® CpaBHMBATh PallMOHAJIbHBIE YUCIIA.
B noBcexHeBHOI KU3HU M IPHU U3YYEHNH APYTUX MPeAMETOB:

® OIICHHBATH PE3YNIHTAThl BEHIYUCICHUN TP PEIICHUH MPAKTUIECKUX 3a/1a4;



® BBIIIOJIHATH CPABHEHHE YHCEN B PEAJIbHBIX CUTYalUsX;

® COCTAaBJIATH YHCJIOBBIE BBIPAXKECHUS IIPH PEIIEHUH MPAKTUYECKUX 3a7a4
¥ 33724 U3 APYTruX y4eOHBIX MPEIMETOB.
CraTtucTruka U TeOpHusi BEpPOSITHOCTEH

o [IpeacraBisaTh AaHHBIC B BHUJIEC TAOJIHIL, THATPAMM,

® yyTaTh HHGOPMAILIMIO, PECTABIECHHYIO B BUJI€ TAOJIUIIbI, AUATPAMMBI.

TexcToBBIE 3a1aYN

e PemaTh HECIIOKHBIE CIO)KETHBIE 33/1a4M PA3HBIX TUIIOB Ha BCE
apupMeTHIECKUE ICUCTBUS,

® CTPOUTH MOJIEIIb YCIIOBUS 3aJ1a4uu (B BUJI€ TaOJUIIbI, CXEMbI, PUCYHKA), B
KOTOPOM 1aHbl 3HAYEHUS JBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJINYUH, C LIEJIBIO
NOKMCKA PEIIeHUs 3aa4H;

® OCYUIECTBJISITh CIOCOO MOUCKA PEUIEHUS 3a/1a4y, B KOTOPOM pacCyXIeHHE
CTPOUTCS OT YCJIOBHS K TPEOOBAHUIO WIIH OT TPEOOBAHUS K YCIOBHIO;

® COCTaBJIATH IUIAH PELICHMS 3aa4H;

® BBIJIEIATH 3TAMbl PEUICHUA 3a0a4H;

® UHTEPIPETUPOBATH BHIUUCIUTENbHBIE PE3YJIBTATHI B 33/1a4€,
UCCJIE0BATh MOJTYYEHHOE PEUICHUE 3aa4H;

® 3HAThH pa3InYMe CKOPOCTEH 00BEKTa B CTOSUEH BOJIE, TPOTUB TEUEHUS U
10 TEYEHUIO PEKH;

® pelaTh 3aJa4y Ha HaXOKIEHUE YaCTH YUCIIA U YUCIIa 110 €ro YacTH;

® pemiaTh 3a/1a4d pa3HbIX TUIOB (Ha paboTy, Ha MOKYTIKH, Ha JBU)KCHUE),
CBA3BIBAIOLIMX TPU BEIUYHHBI, BBIACIATH 3TH BEIMYMHBI U OTHOLIEHUS MEXAY
HUMU,;

® HaxOJWUTh IPOLIEHT OT YUCJA, YUCIIO [0 IPOLIEHTY OT HETO,
HaXOJUTh NPOLIEHTHOE OTHOIIEHUE JIBYX YHACEJ, HAXOAUTh ITPOLIEHTHOE
CHW)KEHHME WX MTPOLICHTHOE MTOBBIIICHUE BEINYUHBI;

® pEIIaTh HECIOXKHBIE JIOTHYECKUE 33]1a9U METOJIOM PACCYKICHHIA.
B noBceqHeBHOM KM3HU M NIPH U3yYeHHUH APYTHX NPeIMeTOB:

® BBIJIBUTaTh FMIIOTE3bI O BOZMOXHBIX MPENEIbHBIX 3HAUEHHSIX HCKOMBIX
BEJIUYMH B 3aJa4e (Jes1aTh MPUKHUJIKY)
HarasigHasi reomerpust
I'eomerpuyeckue purypsi

e OmnepupoBath Ha 6230BOM ypOBHE MOHATUSAMU: (PUTYpa, TOUKA, OTPE3OK,
npsiMas, JIyd, JJOMaHasi, yrojl, MHOrOYT'OJIbHUK, TPEYTOJIbHUK U
YEeThIPEXYTOJIbHUK, MIPSMOYTOJIbHUK U KBaAPAT, OKPYKHOCTb U KPYT,
OpsIMOYTOJIbHBIN Mapajuienenumnen, Kyo, map. M300paxaTs uzydaembie (GUrypbl
OT PYKH U C IOMOILBIO JIMHENKN U TUPKYJIS.

B noBceqHeBHOM KM3HU M NIPU U3yYeHHMH APYTHUX NPeIMeTOB:

e pemaTh NPAKTUYECKUE 3aJa4l C IPUMEHEHHEM IIPOCTENIINX CBOWCTB
duryp.
N3mepeHust M BBIYUCICHUSA

® BBLIIIOJIHATH USMCPCHHUC NJIUNH, paCCTOHHHﬁ, BCIIMYHH YIJIOB, C ITIOMOIIBIO
HHCTPYMCHTOB LA I/I3MepeHHI>'I JJIMH U YTJIOB,



® BBIUUCIATH MUIOIAAU TIPSIMOYTOJIBHHUKOB.
B noBceaHeBHOM KU3HU ¥ NPU U3YYEHUHU JPYTUX NPeIMETOB:

® BBIUMCISATH PACCTOSIHUS HA MECTHOCTH B CTaHIaPTHBIX
CUTYaIMSIX, TUIOMIAIU TPSIMOYTOJIbHUKOB;

® BBINOJHATh MPOCTEUIIINE TOCTPOCHUS U UBMEPEHUS Ha
MECTHOCTH, HEOOXO/IUMbIE B peabHOU KU3HHU.
Hcropust MmaTeMaTuKH

® OMNUCHIBATH OTJEIbHBIE BBIAAIOIINECS PE3YJIbTAThI, OTYyUYECHHBIC B
X0J1€ pa3BUTHSI MATEMATUKU KaK HAYKH;

® 3HATh MPUMEPHI MATEMATUUECKUX OTKPBITUN U UX aBTOPOB, B CBS3U C
OTEYECTBEHHOW U BCEMUPHOM UCTOPUEH.
BbInyCKHHMK IOJIYYHMT BO3MOKHOCTh HAYYHMTBLCHA B 5-6 Kiiaccax (a4
o0ecrnieyeHNs] BO3MOKHOCTH yCHELIHOT0 MPOI0JKeHUsI 00pa30BaHUA
Ha 0a30BOM M yIJ1y0JIEHHOM YPOBHSIX)
DJieMeHTbl TEOPUU MHOKECTB U MATEeMATHY€eCKOM JIOTUKH

e  Onepuposamv NOHAMUAMU. MHOINCECNBO, XAPAKMEPUCTIUKU
MHOJHCECMBA, INEMEHN MHONCECMEBA, NYCMoe, KOHEeYHOoe U OeCKOHeUHoe
MHOHCECMBO, NOOMHONCECMBO, NPUHAOTEHCHOCHIb,

® onpeodensimb NPUHAONEHCHOCTb INEMEHMA MHONCECMBY, 00bEOUHEHUIO
U nepecevenuio MHOMCecms, 3a0a8ams MHONCECMB0 C NOMOWbIO NepeuUcenUs
INEMEHMO8, CI0BECHO20 ONUCAHUSL.
B noBceaHeBHOM KU3HU ¥ IPU U3YYEHUHU JPYTUX NPeIMETOB:

® PACnoO3HABAMb N102UHECKU HEKOPPEKMHbIE BbICKA3bIBAHUSL,

® CMpoOUmMd Yenoyky yMo3axKitouyeHUuli Ha OCHO8E UCNOIb308AHUS NPABGUT
JIO2UKU.
Yucna

e  Onepuposamv NOHAMUAMU: HAMYPATLHOE YUCTO, MHOIHCECTBO
HAMYypanbHbIX YUCEl, Yea0e YUCTIO, MHOHNCECHBO YelblX YUuces, 0ObIKHOBEHHAS
0po0bb, decamuunas 0podb, CMEUAaHHOe YUCTO, PAYUOHAILHOE YUCTO, MHONCECTNEO
PAYUOHATIbHBIX YUCE, 2e0MeMPUYecKas UHmMepnpemayus HamypaibHblX, YeblXx,
PAYUOHATBHBIX,

®  NIOHUMAMb U 00BACHAMb CMBICA HOZUYUOHHOU 3ANUCU HAMYPATbHO2O
yucna,

®  GLINOJHAMD BbIYUCTCHUS, 8 MOM YUCTIE C UCNOTb308AHUEM NPUEMOB
PAYUOHATILHBIX 8bIYUCTIEHUL, 0O0CHOBbIEANb AN2OPUMMbL 8bINOTHEHUS 0eUCBULL

® ucnonv3osams npuzHaku oenumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmol
U npouseedeHUs Yucel npu 6bINOJHEHUU 8bIYUCTeHUL U peuleHUY 3a0ad,
000CHOBbIBAMb NPUSHAKU OeIUMOCU

®  GBLINONHAMb OKPY2lleHUEe PAYUOHANbHBIX YUCeN C 3A0AHHOU MOYHOCMbIO,

®  Ynopsa0ouUUBaAmMdb YUCLA, 3aNUCAHHbIE 8 8UOE 0OLIKHOBEHHBIX U
oecsamuyHvlx 0pooel;

e naxooumv HOJ/[ u HOK uucen u ucnonv3osams ux npu peuienuu 3a0d, .

® onepupogamsv NOHAMUEM MOOYIb YUCTA,
2eomempudecKkas uHmepnpemayus MooyJis Yucia.



B noBceqHeBHOI KM3HU M NIPHU U3YyYEeHHUH JAPYTUX NMPEIMETOB:

®  NPUMEHAMb NPABULA NPUOTUICEHHBIX GLIYUCTEHUL NPU PeUuleHUl
NPAKmMu4ecKux 3a0ay u peuleHuu 3a0ay Opyeux yueOHulx npeomemos,

®  GLINOAHAMb CPAGHEHUE PE3VTbIMAMOo8 GbIYUCIEHUL NPU PeUleHUU
NPAKMu4ecKux 3a0ay, 8 mom 4ucie NPUOIUNCEHHBIX BbIYUCTIeHULL

®  COCMasNAMb YUCN08ble BbIPANCEHUS U OYEHUBAMb UX 3HAYEHUs NPU
peueruu npaKkmu4ecKux 3a0a4 u 3a0ay u3 opyeux y4eoOHvlx npeomemoa.
YpaBHeHUs] U HEPABEHCTBA

e  Onepuposams NOHAMUAMU. PAGEHCMBO, YUCTIOB0€ PABEHCMEO,
YpasHeHue, KOpeHb YPAGHEeHUs, peuleHue YPagHeHUs, YUci080€e HePaseHCmaO.
CraTucTHKa U TEOPHUsl BEPOSITHOCTEN

e  Onepuposams NOHAMUAMU. CIOAOYaAmMbIe U KPY208ble
ouazpammovl, maodauysbl OAGHHLIX, CpeoHee apupmemuiecKoe,

® u3gIeKamv, UHGoOpMayuro, NPeoCmasieHHyo 8 madIuyax, Ha
ouazpammax;

® cocmaenams mabauysbl, CMpoOUmsb OUASPAMMbL HA OCHOBE OAHHDIX.
B noBceqHeBHOI *KM3HU M NIPH U3YyYEeHUH APYTUX NMPeIMETOB:

®  u3G1eKamv, UHMEPNPEMUPOBAMb U NPeoOPA308bI8AMb UHDOPMAYUIO,
npeocmasieHHy10 8 mabauyax u Ha OUAspamMmax, Ompaxcarowyo ceoucmea u
XapakxmepucmuKku peaibHblX NPoyecco8 U A61eHUlI.
TexcToBBIE 3aa4YN

e Pewams npocmoie u clodicHble 3a0ayu pA3HbIX MUNOS, A MAKH#Ce
3a0a4u NOBLILUEHHOU MPYOHOCIUL,

®  UCNONIBL308AMDb PA3HBIE KPAMKUE 3ANUCU KAK MOOETU MEKCMO8 CLONCHBIX
3a0ay OJisl NOCMPOEHUSL NOUCKOBOU CXeMbl U PeueHUst 3a0ay;

®  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA PeuleHUs 3a0ay
(om mpebosanus K yciouio u om yciogus Kk mpeboeanuio);

®  MOOenuposamsb paccyicoenusi npu NOUCKe peuleHus 3a0ay ¢
nomowwvio epagh - cxemol,

®  8blOCNAMb IMANBL PEULeHUSL 3A0a4U U COOEPHCAHUE KAANCO020 dDMANa;

®  UHmepnpemupoeams 8bl4UC/IUNENIbHblE PE3)Y1bNnidnibl 6 361061'—!6,
uccne0o8amso nojiyyerHHoe peuiernue 3a0alm;

®  QHATUBUPOBAMb BCEBOIMOIICHBLE CUMYAYUU B3AUMHO20 PACNONONCEHUS
08YX 00BbEKMO8 U UBMEHeHUEe UX XAPAKMEPUCMUK NPU COBMECTHOM 0BUNCEHUU
(ckopocmb, 8pems, paccmosHue) npu peulerul 3a0ay Ha 08UdICeHUe 08YX
00beKmo8 KaxK 8 00HOM, MAK U 8 NPOMUBONOTIONCHBIX HANPABTIEHUSX,

®  UCCe008amb 8CeBO3MONCHbIE CUMYAYUY NPU PelueHUl 3a0ay
Ha O08UdICEHUE NO PeKe, PACCMAMPUBAMb PA3Hble CUCTEeMbl OMCcHemd;

® pewams pazHooOPasHvle 3a0adU «HA YACMUY,

® pewamsv U 000CHOBHIBAMb CBOE peuleHUe 3a0ay (8blOelamb
MamemMamuyecKkyro 0OCHO8Y) Ha HAX0JCOeHUe Yacmu YUCid U 4ucia no e2o
Yyacmu Ha OCHOBE KOHKPEMHO20 CMbLCIA OpOOU;

®  0CcO3HABAMb U 0OBACHAMb UOEHMUYHOCb 3A0aY PA3HLIX MUNOSE,
CBAZBIBATOWUX MPU BEIUYUHBL (HA pabomy, Ha NOKYNKU, HA 08UdICeHUe); 8blOelamb



MU BETUYUHBL U OMHOULEHUST MENCOY HUMU, NPUMEHAMb UX NPU peuleHuU 3a0ad,
KOHCMPYUpo8ams coOCmeenHbvle 3a0ayu YKa3anHvlX Munos.
B noBcenHeBHOM KU3HU M P U3YYEHUH APYTUX MPeAMETOB:

® guldeNsimb NpU peuleHuU 3a0ay XapaKxmepucmuku paccmampueaemot
8 3a0aue cumyayuu, OMiuyHvle Om PeaibHblX (me, onm KOmopuvlx
abcmpazuposanucs), KOHCMpYUpo8ams Ho8ble CUMYAyUl ¢ y4emom Jmux
Xapakxmepucmuxk, 8 4aCMHOCMU, NPU peuleHul 3a0a4 Ha KOHYeHmpayuu,
VUUmMbI8AmMb NJIOMHOCMb 8eUecmeda;

® peuwamsv U KOHCMPYUPOBAmMbs 3a0a4u HA OCHO8E PACCMOMPEHUs
PEAbHbIX CUMYayuti, 8 KOMOPbIX He Mpedyemcs MoYHblLL
BLIYUCIUMENbHBIU Pe3)IbImam,

®  peuiamsv 3a0a4u Ha OBUNCEHUE NO PeKe, PACCMAMPUBASL PA3HbIE
cucmemvl omcuema.
Harusianas reomerpus
I'eomeTpuueckue Gpurypsol

o 3enexkamv, unmepnpemuposams u npeobpazoevieanms UHGOPMayuo
0 2eOMempuiecKux Queypax, npeoCmasieHHyI0 Had YePmeNcax;

® u300Opasxcame usyuaemvie ueypol 0Om pyKu u ¢
HOMOWBIO KOMNBLIOMEPHBIX UHCMPYMEHINOS.
HN3mepennst M BIYMCICHUSA

®  GLINOAHAMD U3MEpPEHUe ONUH, PACCMOSAHUN, 6eTUYUH V2ll08, C
HOMOWBIO UHCMPYMEHMO8 OJIs1 USMEPEeHULl OUH U Yel08;

®  GLIUUCTAMDb NIOWAOU NPAMOY2OTbHUKO8, K8AOpAmos8, 00bembl
NPAMOY20TIbHBIX NAPALLENIenUnedos, Kyoos.
B noBcenHeBHOM KU3HU M P U3YYEHUH APYIUX MPEAMETOB:

®  GLIUUCTAMb PACCMOAHUA HA MECIMHOCMU 8 CIAHOAPMHbBIX CUMYAYUSIX,
nI0WAoU YYacmKo8 npsmoy20bHOU Popmbl, 00vbeMbl KOMHAM,

®  GBLINOJIHAMb NpOCMeliUe NOCMPOeHUsT HA MECIHOCIU, He0OX00uMble

8 PeanbHOU HCUSHU,

®  OyeHUBamv pazmepsl pealbHbIX 00BLEKMO8 OKPYHCAIOUe20 Mupa.
HUcropust MaTeMaTHKHU

o Xapaxmepuzoeamu 6Kk1a0 8blOAIOWUXCS MAMEMAMUKOS 8 PA38UMUe
MamemMamuxy U UHbIX HAYYHBIX 001acmell.
BbinmyckHMK HayunTcs B 7-9 kiaccax (/151 HCMOJb30BAHUS B ITOBCEIHEBHOM
JKM3HH U 00ecreYeHns] BO3MOKHOCTH YCIIEIIHOT0 MPOAOJIKeHUs 00pa3oBaHus
Ha 0230BOM YpOBHe)
JJIeMeHTbI TEOPUHM MHOKECTB M MATEMATHYECKO JIOTHKHU

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHSTUSIMU: MHOKECTBO, DJIEMEHT
MHO€ECTBA, IOAMHOXECTBO, IPUHAIIEKHOCTB;

® 33/7]aBaTh MHOYKECTBA MIEPEUMCIIEHUEM UX AJIEMEHTOB;

® HaxOJUTh NiepeceyeHre, 00beIMHEHNE, TOAMHOKECTBO B
MPOCTEUIINX CUTYaLUAX;

¢ OIICPpUPOBATH HA 0a3oBOM YPOBHC IIOHATHUAMU: OIIPCACICHHUC, aKCHOMA,
TEOpEMaA, 10KA3aTCIbLCTBO,



® [IPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI ISl TOITBEPKICHUS
CBOUX BBICKA3bIBAHMI.
B noBceaqHeBHO KM3HU M NIPU U3yYeHHUH JAPYTUX NPeIMeTOB:

® HCIMOJIb30BaTh rpaduecKOe MPECTABICHNE MHOKECTB /I OMUCAHUS
peabHBIX MPOLIECCOB U SIBICHUMN, NIPU PEIICHUU 3a/1a4 IPYTUX y4eOHbIX
IPEMETOB.
Yucaa

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHITUSMHU: HATYpaJTbHOE YUCIIO,
EJI0€ YHMCII0, OOBIKHOBEHHAs IPOO0b, ACCATUYHAS Ipo0b, CMEIaHHas APoOb,
palMoHAIbHOE YHCII0, apu(PMETHUECKUI KBaIpaTHBIN KOPEHb;

® ICIOJb30BAaTh CBOMCTBA YMCEN U MPaBUJIA ACHCTBUIN NIPU BBHITOJIHEHUH
BBIYNCJICHUH;

® HCIMOJIb30BaTh NMPU3HAKU JIETUMOCTH Ha 2, 5, 3, 9, 10 ipu
BBITIOJITHEHUH BBIYMCIICHUN U PEIICHUU HECIIOKHBIX 3a]1a4;

®  BBLINOJIHATH OKPYTJICHUE PAIIMOHAJIBHBIX YUCET B COOTBETCTBUM C
paBUIIAMU;

® OIICHMBAaTh 3HAYEHUE KBAAPATHOrO KOPHS M3 MOJOKUTEIBLHOIO LIEI0r0
qyucna;

® pacIlO3HABaTh PAllMOHAILHBIC U UPPAIMOHATBHBIE YHCIIA;

® CpaBHMBATh YHUCJA.
B noBcenHeBHOM KU3HU M NPU U3YYEHUHU IPYTUX NMPeAMETOB:

® OIICHUBATh PE3YJIHTAThI BEIYUCICHUHN MTPU PEIICHUU TPAKTUUECKUX
3ajad;

®  BBLINOJHATH CPABHEHUE YUCEI B pEaIbHBIX CUTYAIIHSIX;

® COCTaBJISITh YMCIIOBBIE BHIPAXKEHUS MPU PEIICHUU MPAKTUYECKUX 3a]1a4
W 3aJ1a4 U3 APYTUX y4eOHBIX MPEIMETOB.
To:xknecTBeHHbIE TPeo0pa3oBaHUA

e BEHINIONHATH HECIIOXKHBIE TPEOOPA30BAHUS JIJIsI BHIYHUCICHUS
3HAQYEHUH YUCIIOBBIX BBIPAXKEHUM, COJEPKAIINX CTEIIEHU C HATYpaJIbHBIM
MOKa3aTeieM, CTENEHH C LIeJIbIM OTPUIATEIbHBIM MTOKa3aTeNIeM;

®  BBHINIOJIHATH HECIOXKHBIE MPEOOPa30BaHUS 1IETbIX BBIPAKECHUIM:
pPacKpbIBaTh CKOOKHU, TPUBOUTD MOJAOOHBIE CIIaracMbI¢;

® HCIMOJIb30BaTh (POPMYJIbI COKPAIIEHHOTO YMHOXKEHHUS (KBaJIpaT CyMMBbI,
KBaJIpaT Pa3HOCTH, PA3HOCTh KBAIPATOB) JIJISl YIIPOIICHHS BRIYMCICHUIN 3HaYECHU N
BBIPAKCHUM;

®  BBINOJIHATH HECIOXKHBIE MPE0Opa3oBaHUs APOOHO-TUHEHHBIX
BBIPAKEHUH U BBIPAXKEHUN C KBAJIPATHBIMU KOPHSIMU.
B noBceaHeBHOI KU3HU M NPU U3YYEHUHU IPYTUX NPEAMETOB:

® TIOHMMATh CMBICI 3aIMCH YUCJIA B CTAHIAPTHOM BUJIC;

e omnepupoBaTh Ha 0A30BOM YPOBHE IMOHITHEM «CTaHIApTHAs 3aIUCh
qucian.
YpaBHeHUS U HEPABEHCTBA



e OmnepupoBaTh Ha 6230BOM YpOBHE MOHSATUSMU: PABEHCTBO, YHCIOBOE
PaBEHCTBO, YpaBHEHHE, KOPEHb YPABHEHMS, pELIEHUE YPABHEHHUS, YUCIIOBOE
HEPABEHCTBO, HEPABEHCTBO, PEILICHHE HEPABEHCTBA,

® TPOBEPATH CIPABEIMBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB;

® pElIaTh JIMHENHBIE HEPABEHCTBA U HECIIOKHbBIE
HEPABEHCTBA, CBOJSIINECS K JIMHEHHBIM;

® pelaTh CUCTEMbI HECIOKHBIX JIMHEHHBIX YPAaBHEHUI, HEPABEHCTB;

® TIPOBEPSATH, ABIIAETCS JIU JAHHOE YUCIIO PELIEHUEM YPABHEHUS
(HepaBeHCTBA);

e pewniaTh KBaJpaTHbIE YpaBHEHUS 1O (GOpMYIie KOpHEN
KBaJpaTHOTO ypPaBHEHUS;

e 1300pa)kaTh PEUICHHUsS] HEPABEHCTB U UX CUCTEM Ha YMCIIOBOW MPSIMOH.
B nmoBcenHeBHOM KU3HU M NIPU U3YYEHUH APYTUX NPEAMETOB:

® COCTaBJISITh U PELIATh JUHEHHbIE YpaBHEHUS IIPU PELICHUU 3a/1a4,
BO3HUKAIOUIUX B IPYTUX y4E€OHBIX PEAMETAX.

DOyHKUNHA

e Haxonute 3HaueHHne QYHKIUHU MO 3aJaHHOMY 3HAUCHUIO apTyMEHTa,

® HaxXOJUTh 3HAUYECHHE apryMEHTa IO 3a/laHHOMY 3HAYCHHIO (PYHKIIMH
B HECJIOXKHBIX CUTYyaIUsX;

® ONpPENeNsATh MOJOKEHUE TOUKH 110 €€ KOOpJAUHATaM, KOOPAMHATHI TOUKU
0 €€ MOJIOKEHUIO HAa KOOPIMHATHOM TUIOCKOCTH;

e 10 rpaduKy HaXOAUTh 00JIACTH ONPEIENIEHUs, MHOXKECTBO 3HAUCHU,
HYJIU (PYHKIIMHU, TPOMEXYTKH 3HAKOMOCTOSIHCTBA, POMEXYTKU BO3PACTAHUS U
yObIBaHUs, HAUOOJIbIIIEE U HAUMEHbIIIee 3HaUYeHUsI (QYHKIINH;

® CTpOUTh IpapuK JTUHEHHON PYHKIINY;

® [POBEPSATH, ABISAETCSA JM NaHHBIN Tpaduk rpadukoM 3aAaHHON PYHKIIMU
(JTUHEMHOM, KBaJApaTUIHON, 0OpAaTHON MPONOPIIMOHAIBHOCTH);

e ONpeAensaTh NpUOIMKEHHbIE 3HAUEHUSI KOOPAMHAT TOYKU NIEepEeCcEeUCHUs
rpadukoB QyHKIIUH;

® omnepupoBaTh Ha 0A30BOM YPOBHE MOHSATHSIMHU: TIOCIE0BATEIEHOCTS,
apupMeTHIecKas Mporpeccus, TeoOMeTprdIecKast IPOTrPecCus;

® pemiaTh 33J]a4M HA MMPOTPECCUU, B KOTOPHIX OTBET MOKET OBITh MOITYYEH
HEMOCPEJCTBEHHBIM TO/ICYeTOM 0€3 MpuMeHeHUus (popMyIL.

B noBceaqHeBHOM JKM3HU M NIPH U3yYeHHMH APYTHX NPeIMETOB:

® HCNOJIb30BATH rpaMKH peanbHbIX MPOLIECCOB U 3aBUCUMOCTEN JIJIst
OTpEeNIeHHs] X CBOMCTB (HAaMOOJIbIIME M HAMMEHBIINE 3HAYEHUS, IPOMEKYTKHU
BO3pacTaHus U yObIBaHUs, 00JACTH MOJOKUTENbHBIX U OTPULIATENIbHBIX
3HAYEHUH U T.11.);

® ICMOJIb30BaTh CBOWCTBA TWHEHHON QYHKIIUU U €€ TpaduK mpu perieHuu
3a/1a4 U3 Jpyrux y4eOHBIX MIPEAMETOB.

CraTtucruka U Teopusi BepOSITHOCTEH

e lImerh nNpeacTaBiIeHUE O CTATUCTUYECKUX XapaKTEPUCTUKAX,

BEPOATHOCTHU CIIYYaHHOr O COOBITHS, KOMOMHATOPHBIX 3a/1ayax;



e pemaTh NPOCTEHIIINE KOMOMHATOPHBIC 3a1a9d METOAOM MPSMOTO
¥ OpraHU30BaHHOIO Mepedopa;

® PEJCTaBIATH JIAHHBIE B BUE TaOJIUI, 1Uarpamm, rpaukos;

® YHTaTh HHPOPMAIIUIO, IPEACTABICHHYIO B BUJIE TAOJIUIIBI, THATPAMMBI,
rpaduka;

® OIpEACNITh OCHOBHBIE CTATUCTHYECKUE XapAKTEPUCTUKH YHUCITOBBIX
HaOOPOB;

® OIICHUBATh BEPOSTHOCTH COOBITHS B MPOCTEHUINIUX CITydasix;

® UMETh MPEJCTABICHUE O POJIM 3aKOHA OOJIBIIINX YHCEN B MACCOBBIX
SIBJICHUSIX.

B nmoBceqHeBHOI KM3HU M NIPH U3yYeHHUH APYTHX NMPeIMETOB:

® OIICHMBATh KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METOJIOM Tiepedopa;

® UMETh NPEJCTABICHUE O POJIM MPAKTUYECKU JIOCTOBEPHBIX
Y MaJIOBEPOSITHBIX COOBITHH;

® CpaBHHMBATh OCHOBHBIE CTATUCTHYECKUE XaPAKTEPUCTUKH, ITOTYICHHBIC B
IPOIIeCCe PEIICHHS MPUKIIATHON 3a1a4H, U3YUEHUS PEATbHOTO SIBJICHUS,

® OIICHHWBATh BEPOSATHOCTH PEATTLHBIX COOBITUN U SBJICHUI B
HECJIOKHBIX CUTYyaIUsX.

TekcToBBIE 3a1a4N

e Pemath HECITOXKHBIC CIOKETHBIC 3a]Ja4H Pa3HBIX THUIIOB HA BCE
apupMeTHYecKue AeCTBuUs;

® CTPOWTH MOJICh YCIIOBUS 3a/1auu (B BHUJIE TAOJIUIIBI, CXEMBI,

PUCYHKA WJIH YpaBHEHHs), B KOTOPOH JaHbl 3HAYEHUS JBYX U3 TPEX
B3aMMOCBSI3aHHBIX BEJIMYMH, C IIEJIbIO TTOMCKA PEIICHUS 3a/1a4K;

® OCYIIECTBJIATH CIIOCOO IMOMCKA PEIICHUS 3a/1a4H, B KOTOPOM
paccyxJIeHUEe CTPOUTCS OT YCIOBHS K TPEOOBAHHIO WIIH OT TPEOOBAHUS K
YCIIOBUIO;

® COCTaBIIATH IUIAH PEIICHUS 3a1a4H;

®  BBIICIATH ATAIlbl PEUICHUS 33]1a4u;

® HHTEPIPETUPOBATH BHIYUCIUTEILHBIE PE3YyIbTATHI B
3a/iaue, UCClieJ0BaTh MOJYYEHHOE PEIICHHUE 3a/1a4K;

® 3HATh pPa3IU4Me CKOPOCTEH 0ObEKTa B CTOSTUEH BOJIE, TPOTUB TEUCHUS U
110 TEYEHUIO PEKH;

e pemaTh 3a/1a4u Ha HAXOXKJICHUE YaCTH YKCIIa U YKCIIa 10 €Tr0 YacTu;

e pemiaTh 3324 pa3HBIX TUMOB (HA PabOTy, HA MOKYIIKH, HA JBUKCHUE),
CBS3BIBAIONTUX TPU BEJIMYHMHBI, BBIACTSATH 3T BEJIMYUHBI U OTHOIIECHUS MEXKIY
HUMU;

® HAXOJWTH MPOIEHT OT YKCJIA, YUCIIO IO MPOIIEHTY OT HETO,

HAXOJUTh MPOIIEHTHOE CHIDKCHHE WM MTPOLIEHTHOE TIOBBIIIIEHUE BETUNINHBL;
® pemaTh HECIOKHBIC JIOTHUECKHUE 3a7]a9l METOJOM PACCYKICHU.
B noBceqHeBHOI KM3HU M NIPH U3yYEeHHUH APYTUX NPeIMETOB:

® BBIJIBUTaTh FUNIOTE3bI O BO3MOXKHBIX MPEIETbHBIX 3HAUCHUSIX UCKOMBIX

B 33J1a4€ BEJIMYMH (JIeJ1aTh MPUKUIKY).



I'eomerpuyeckue purypni

e OmnepupoBath Ha 6230BOM YPOBHE MOHATUSIMU F'€OMETPUUECKUX PUTYD;

® K3BJEKAaTh UHPOPMAIIKIO O TEOMETPUUECKUX (PUTYypax,
IIPEACTABICHHYIO Ha UEPTEkKaAX B AIBHOM BUJIE;

® MPUMEHATH JIJISl PEIICHHUS 3a/1a4 TeOMeTpUudIecKre (HaKkThl, €CIIH YCIOBUS
UX MPUMEHEHHUS 3a7aHbl B SBHOU (popme;

® pelllaTh 3aJ1a4u Ha HaX0XKJICHUE TEOMETPUUECKUX BEJIMYMH M0 00pa3nam
WJIU allCOPUTMAM.
B noBceaHeBHOM KU3HU M P U3YYEHUH APYIUX MPEAMETOB:

® HCIOJh30BAaTh CBOWCTBA T€OMETPHUCCKUX (DUTYP JJIST pEIICHUS TUTTOBBIX
3a71a4, BOSHUKAIOIINX B CUTYAIUsX [MIOBCEHEBHOM KU3HHU, 3a]1a4 MPAKTUYECKOTO
coAep KaHHUs.
OTHOIEeHUsA

e OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSIMHU: PABEHCTBO PUTYD,
paBHbIE GUTYPBI, PABEHCTBO TPEYT'OJIbHUKOB, MAPAJUIETLHOCTh MPSIMBIX,
NEPNEHAUKYJSPHOCTD MPSAMBIX, YTIIbl MEXAY NMPAMBIMH, IEPIEHAUKYIIAP,
HAKJIOHHAsI, IPOEKIUSI.
B noBcenHeBHOM KU3HU M NIPU U3YYEHUHU APYTUX NPEAMETOB:

® HCNOJIB30BATh OTHOLIEHMUS ISl PELICHHS ITPOCTEUIIINX
3a71a4, BOSHUKAIOIINX B PEATIbHOU )KU3HMU.
N3MmepeHust M BHIYUCTICHUS

e BrinonHATE U3MEPEHNE IUTMH, PACCTOSIHUM, BETMYHH YIJIOB, C
MIOMOIIBI0 MHCTPYMEHTOB JIJIsI U3MEPEHUM JJIMH U YTJIOB;

® TpPUMEHATH GOPMYJIbI IEPUMETPA, TIJIOIIAU U 00beMa, MIIOIMIAAN
MOBEPXHOCTH OTJAEIIBHBIX MHOTOTPAHHUKOB IIPU BBIYUCIEHUSX, KOT/1a BCE
JTAHHBIE UMEIOTCS B YCIIOBUH;

e mnpuMeHATh Teopemy [ludaropa, 6a30BbIe TPUTOHOMETPUUECKHE
COOTHOIIEHUS JJIs1 BBIYMCIICHUS JIJIMH, PACCTOSIHUM, TUIOIIAJIEN B
IPOCTENIINX CIyqasiX.
B noBcexHeBHOM KM3HU M NIPHU U3YYEHUH APYTUX MPeAMETOB:

® BBIYHUCIISTH PACCTOSHUSA HA MECTHOCTH B CTAHIAPTHBIX
CUTYaIMSIX, TUTOMIAAN B IPOCTEHIINX CIydasix, IPUMEHSITh (OPMYIIbI B
MIPOCTEUIIINX CUTYyalUsIX B IIOBCETHEBHOMN KU3HU.
I'eomeTpuveckue nocTpoeHust

e 1300paxaTh TUNIOBBIE IIIOCKUE GUTYPBI U PUTYPHI B IPOCTPAHCTBE OT
PYKH U C IIOMOLIBIO HHCTPYMEHTOB.
B noBceaHeBHOM KU3HU M P U3YYEHUH APYTUX MPEAMETOB:

®  BBINOJHATH IPOCTEHIINE MOCTPOCHHSI HA MECTHOCTH, HEOOXOJIUMBIE B
pEATBHON )KU3HU.
I'eomeTpuyeckue npeodpa3zoBaHus

e Ctpouth Gurypy, CAMMETPUUYHYIO TaHHOU (PUTYype OTHOCUTEIHLHO OCH U
TOYKH.
B noBcenHeBHOM KU3HU M PHU U3YYEHUH APYTUX MPEeAMETOB:

® pacIiO3HaBaTh JIBIXKCHUE 00BEKTOB B OKPYXKAIOIIEM MUPE;



® pAacMo3HaBaTh CUMMETPUYHBIC (PUTYPHI B OKPYKAIOIIEM MUPE.
BekTOpbI 1 KOOPAMHATHI HA IVIOCKOCTH

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHSITUSIMH BEKTOP, CyMMa BEKTOPOB,
MIPOU3BEACHUE BEKTOPA HA YMCJIO, KOOPAMHATHI HA INIOCKOCTH;

® ONpenensiTh NPUOIMKEHHO KOOPAUHATHI TOUKH 10 €€ N300paKeHHUIO Ha
KOOPJIMHATHOM TNIOCKOCTH.
B noBceHeBHOM KU3HU M P U3YYEHUH APYTUX MPeAMETOB:

® HCNOJI30BAaTh BEKTOPHI ISl PEUICHUS ITPOCTEUIINX 3a1a4
Ha OIPEJEICHUE CKOPOCTH OTHOCUTEIBHOTO JIBUKECHHS.
Hcropust MmaTeMaTuKH

e OmnuceIBaTh OTACIIBHBIC BBIAAOIIHNCCA PE3YJIbTAThI, IIOJIYYCHHEBIC B XOIC
Pa3BUTHA MATCMATUKH KaK HAYKH,

® 3HATh NPUMEPHI MATEMATUYECKUX OTKPBITUNA U UX aBTOPOB, B CBSI3H C
OTE€YECTBEHHOW U BCEMUPHOMN UCTOPUEN;

® [IOHMMATh POJIb MaTEMaTUKHU B pa3BuTuu Poccum.
MeTtoabl MAaTEMATHKH

e BpiOupaTh NOAXOAANNN U3YYEHHBIM METO 1Sl PEIICHUS U3YUEeHHBIX
TUIIOB MaTeMaTHYECKHUX 3a7a4;

e [IpuBOAUTH MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B
OKpY’Karolel JEeUCTBUTEIBHOCTH U IIPOU3BEICHUAX UCKYCCTBA.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCS B 7-9 Kiaccax aJis
o0ecrnieyeHs] BO3MOKHOCTH yCHENIHOTO MPO0J/KeHUs1 00pa30BaHUA HA
0a30BOM M yIJ1y0JIEHHOM YPOBHSIX
JJIeMEeHTHI TEOPUU MHOKECTB U MATEMATHYECKOM JIOTHKH

o  Onepuposame noHAMUAMU. OnpedelieHUe, meopema, aKCuomda,
MHOIHCECBO, XAPAKMEPUCMUKU MHONCECMEA, INeMEeHM MHONCeCmaea, nycmoe,
KOHeUHOoe U OeCKOHeUHOe MHONCECMB0, NOOMHOICECNBO, NPUHADTIEHCHOCHb,
BKIIOUEHUE, PABEHCMBO MHONCECME,

®  U300pANCAMb MHONCECMBA U OMHOUEHUE MHONCECME C NOMOUbIO
Kpyeoes dinepa;

® onpedensimb NPUHAONEHCHOCTb IEMEHMA MHONCECMBY, 00beOUHEHUIO
U nepeceyeHuro MHONCeCma;

®  3a0a8amb MHOMCECMBO C NOMOWDbIO NePeyUCIeHUs
DJIEMEHMO8, CII08ECHO20 ONUCAHUSL,

®  0nepuposamv NOHAMUAMU. 8bICKA3LIBAHUE, UCIUHHOCTb U TIOHCHOCHb
8bICKA3bIBAHUSL, OMPUYAHUE BbICKA3LIBAHUL, ONepayul Hao 8bICKA3bIBAHUAMU. U,
UnU, He, YCIO0BHbIE BbICKA3LIBAHUS (UMNIUKAYUL),

®  CMpouUmMb BbICKA3LIBAHUSL, OMPUYAHUSL BbICKA3LIBAHUII.
B noBceqHeBHOI *KM3HU M NIPH U3yYEeHUH APYTUX NPeIMETOB:

® Cmpoums Yenouku YMO3aKkIOUeHUll Had OCHO8E UCNOAb308AHUS NPABGUTL
JO2UKU,

®  UCNONB308AMb MHOJHCECEA, ONEPAYUU C MHOHNCECMBAMU, UX
epaghuueckoe npeocmasnenue 0Jisi ONUCAHUSL PealbHbIX NPOYECCO8 U ABNEeHUL.



Yucaa

o  Onepuposamv NOHAMUAMU: MHOHCECMBO HAMYPANbHBIX YUCE],
MHOMCECMB0 YENblX YUCe, MHONCECMBO PAYUOHAILHBIX YUCEl,
UPPAYUOHAIbHOE YUCTLO, K8AOPAMHDIL KOPEHb, MHOMCECHBO 0eUCTNEUMENbHbIX
yuces, 2eoMempudecKkas uHmepnpemayusi HamypaibHblX, YerbiXx,
PAYUOHATIbHBIX, 0eUCTBUMENbHbIX YUCE,

®  NOHUMAMb U 00BACHAMb CMBICA HOZUYUOHHOU 3ANUCU HAMYPATbHO2O
yucna,

®  GLINOJHAMDb BbIYUCTICHUS, 8 MOM YUCTIE C UCHONb308AHUEM NPUEMOB
PAYUOHATIbHBIX BbIYUCTICHULL

®  BLINOAHAMb OKPY2lleHUe PAYUOHATIbHBIX YUCeT C 3d0AHHOL MOYHOCbIO,

®  CpasHUBamMb PAYUOHANIbHbIE U UPPAYUOHAbHBIE YUCTA,

®  NpPeocmasisims PAYUOHAIbHOE YUCTO 8 8UOe 0eCAMUYHOU Opoou

®  YNOpA0OUUBAMb YUCIA, 3ANUCAHHbBIE 8 8UOE 0ObIKHOBEHHOU
U oecsAmu4Hou opoou;

e naxooumv HO/[ u HOK uucen u ucnonvzosams ux npu peuieHuy 3a0au.
B nmoBceaHeBHOI KM3HU M IPH U3yYeHHUH APYTHX NMPeIMETOB:

®  NPUMEHAMb NPABULA NPUOTUNICEHHBIX GLIYUCTEHUL NPU PeuleHUl
NPAKmMu4ecKux 3a0ay U peuleHuu 3a0ay Opyeux yueOHvlx npeomemos,

®  GLINOAHAMb CPAGHEHUE Pe3VTbIMAmo8 blYUCIEHUL NPU PeUleHUU
NPAKmMu4ecKux 3a0ay, 8 Mmom Yucie NPUOIUNCEHHBIX BbIYUCTICHULL

® CcoCcmasnams U OYEeHUBAMb YUCTOBbIE BbIPANCEHUS NPU
peuleHuy NPaKmuyeckux 3a0ad u 3a0ay u3 Opyeux y4eonslx npeomemos;

®  3anuUckIamMbs U OKPY2AMb YUCT08bIE 3HAUCHUS PEATbHbIX GEIUYUH
C UCNONIL30BANHUEM PDAZHBIX CUCEM USMEPEHUSL.
ToxkaecTBeHHBIE TPeo0pa3oBaHusA

o  Onepuposams NOHAMUAMU CIMENEHU C HAMYPALIbHbIM
nokazamesnem, CmeneHu ¢ yeavlM OmpuyameibHulM noKazamenem,

®  GLINOAHAMb NPEOOPA30BAHUS YEIbIX BLIPAINCEHU.: 0eUCMBUS C
O0OHOUNIeHAMU (CTIOJICeHUe, BbIYUMAHUE, YMHONCEHUE), 0eliCmEuUsl C
MHO20UNIeHAMU (CloJHCeHUe, 8bIYUMAaNUe, YMHONCEHUE),

®  GLINOJHAMb PA3NONHCEHUE MHOSOYLEHO8 HA MHONCUMENU OOHUM
U3 cnocobos. viHeceHue 3a CKOOKY, 2pYyNIUPOBKA, UCNONb308aHUE OPMYIL
COKPAUWCHHO20 YMHONCEHUSL,

®  BblOeNIAIMb K8AOPAM CYMMbL U PASHOCHU OOHOUJICHO8,

®  pAcCKIao0vbI8amMb HA MHOJCUMENU KEAOPAMHBIU MPEXYIEH,

®  GLINOJHAMb NPEOOPA30BAHUS BBIPANCEHUL, COOEPHCAUSUX CEeNeHU C
yenvlMu OmpuyamenrbHulMy NOKa3ameisamu, nepexooums om 3anuci 8 suoe
cmenenu ¢ YenvlM OmpuyamenbHblM noKazamenem K 3anucu 8 guoe opoou,

®  GLINOJHAMb NPeobpPa306aHus OPOOHO-PAYUOHATLHBIX BbIPANCEHULL.
cokpawenue opobell, npusederue aieebpaureckux opooeti Kk oowemy
SHAMEHAme0, CJLoJCeHUe, YMHONCEHUe, OeleHue aneebpauieckux opobel,
80368e0enue aneedopauieckol Opoou 8 HAMypPaIbHyIo U Yeryio OmMpPUyamenbHyo
cmeneHbv,



®  GLINOIHAMb NPEOOPA30BAHUS BLIPANACEHUU, COOEPAHCAUUX KBAOPAHbLE
KODHU,

®  8blOeNAMb KBAOPAM CYMMbL ULU PAZHOCMU 08VUTICHA 6 BbIPANCEHUSIX,
cooeparcauiux Kaopamuvle KOpHu,

®  GLINOIHAMb NPEOOPAZ0BAHUS BLIPANCEHU, COOEPIHCAUUX MOOYTb.
B noBceaqHeBHOI *KM3HU M IPU U3yYeHUU JAPYTUX NPeIMeTOB:

®  BHINOIHAMb NPEoOPA306aAHUA U OCUCMBUS C YUCIAMU, 3ANUCAHHLIMU 8
CMAaHOApmMHOM 8UOe;

®  BHINONIHAMDb NPEoOPA30BANUS ANCeOPAUYECKUX BbIPAICEHUL NPU
peuteruu 3a0ay 0py2ux y4eoHvix npeomemos.
YpaBHeHUs U HEPABEHCTBA

o Onepuposamv NOHAMUAMU: YPABHEHUE, HEPABEHCMEO, KOPEHb
YpasHenus, peuleHue HepageHcmed, pPAGHOCUNbHbIE YPAasHeHus, 00aacmb
onpeoeieHus ypasHenus (HepageHcmea, CUCmembl YPAGHeHUll UTU HEPABEHCME);

® pewams JUHElHble YPAGHEHUS U YPABHEHUsl, CBOOUMbIE K TUHEUHbIM C
HOMOWBIO MOACOECMBEHHBIX NPEoOPA308aHULL;

®  pewams K8AOPAMHble YPABHEHUS U YPABHEHUS, CBOOUMbLE
K K8AOPAMHBIM C NOMOWBIO MONCOCCMBEHHBIX NPE0OPA308AHUIL;

® peuams OPOOHO-TUHEUHbLE YPABHEHUSL,

® pewams npocmenuiue UppayUOHaIbHble YpasHenus euoa Jf x =a,

F =0

° a Xn =a-
peutanov YypasHerHUA euod ’

® peuwamdvb YpaeHeHU: cnocobom PA3NIOIHCEHUA HA MHROIMCUMeENU U
3dMEHbI nepeMeHHOIZ,'

®  UCNONB308AMb MEMOO0 UHMEPBANO8 O/ pelueHUsl YelvlXx U OpoOHO-
PAYUOHATIbHBIX HEPABEHCNG,

® pewams qUHelHble YPAGHEHUs U HEPABEeHCMBA C NAPAMEMPAMU;

®  peulamv HeCI0JCHble K8AOPAMHbIE YPAGHEHUS. C NAPAMEMPOM,

®  peuambs HeCl0JCHbIE CUCTNEeMbL TUHEUHbIX YPAGHEHULL C NApaAMempamu;

®  pewams HeC10JCHbIE YPABHEHUS 8 YelblX YUCLAX.
B nmoBceqHeBHOI KM3HU M IPH U3yYeHHUH APYTHX NMPeIMETOB:

® CoCmaegnAms U peulams JuHeliHble U Keaopamubvle YPasHeHus,
YpasHenusl, K HUM C8005uUecs, CUCeMbl TUHENHbIX YPAGHEHUU, HEPABEHCME NPU
peueruu 3a0au Opyeux y4eoOHblx npeomemos,

®  BBINONIHAMb OYEHKY NPABOONO000Us Pe3VIbIMaAmos, NOLyYaemMblx npu
peuleHuy TUHEUHbIX U K8AOPAMHbIX YPAGHEHUI U CUCEM TUHENIHbIX YPABHEHU
U HepaseHCme Npu peuleHul 3a0ay Opyeux y4eOHblX npeomemos;

® 8blOUPpaAMb COOMEEMCMBYIOWUE YPABHEHUsl, HEPABEHCIEA UL UX
cucmemul 0Jis COCMABIEHUSA MAMEMAMUYECKOU MOOeNU 3A0AHHOU PealbHOU
cumyayuu uiu nPUKIAOHol 3a0a4u;



® yMemb UHMEPNPEMUPOBAMb NOJLYYEHHbIU NPU PeuleHUU
YpasHenusl, HepageHCmMaa UNU CUCTEMbL pe3yIbmam 8 KOHmeKcme 3a0aHHOl
PeanbHOU Cumyayuy Uiy NPUKIAOHoU 3a0aqu.
DOyHKIUU

e  Onepuposams NOHAMUAMU. DYHKYUOHANbHASL 3A8UCUMOCHIb,
@dyukyus, epagux Gyukyuu, cnocoowl 3a0anus QyHKYuY, apeymenm u 3HaveHue
Gdyukyuu, obacms onpedenenusi U MHOMCeCMae0 3Ha4eHull QyHKYuu, Hyau
@YHKYUU, NPOMENHCYMKU 3HAKONOCMOSHCNEA, MOHOMOHHOCMb (YHKYUU,
YemHOCmb/HeyemHOCmb QYHKYUU,

e cmpoums 2pauku TuHetHol, KEAOPAMUYHOU YHKYUU, 0OpamHo

nponopyuonanrbrocmu, Gyuxkyuu éuda: Y =2+ Lb Y= S0V y=YG
X +

®  Ha npumepe K8AOPAMUUHOU QYHKYUU, UCNOIB308AMb NPEOOPA308AHUS
epaguxa gynkyuu y=f(x) ona nocmpoenus paghuxos ynkyuii y = af (kx +b ) + ¢ ;

® cocmasnamv YpaeHeHUs NPSAMOU NO 3a0AHHBIM YCILOBUAM: NPOX0Oaell
yepe3 06e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0OsAWell Yepe3 OaHHYI0 MOYKY
U napaieibHou OAHHOU NPAMOU,

® uccredosamsb YYHKYUIO NO ee cpagpuKy;

®  HAXOOUMb MHOXNCECMBO 3HAYEHUL, HYIU, NPOMENCYMKU
3HAKONOCMOAHCMBA, MOHOMOHHOCIU KBAOPAMUYHOU (DYHKYUU,

®  0nepupo8amsv NOHAMUAMU: NOCIE008AMENbHOCb, APUDMemUUecKas
npozpeccusl, 2e0MempuiecKas NPocpPeccust,

® pewams 3a0a4U HA APUDMEMUUECKYIO U 2e0MEMPULECKYIO NPOCPECCUIO.
B noBceHeBHOM KM3HU M TIPH U3YYE€HHHU APYTUX NMPEIMETOB:

®  WIIIOCMPUPOBANb C NOMOWBIO 2PAPUKA PEanbHYI0 3A8UCUMOCTb UIU
npoyecc no ux XxapaxKmepucmurKam,

®  LUCNOIBL308AMb CEOUCMEA U 2PAPUK KEAOPAMUYUHOU PYHKYUU
npu peuleHuu 3a0ay u3 Opyaux yueOHvix npeomemos.
TexkcToBbIC 321241

e Pewamb npocmule U CLONACHBLE 3A0aAYU PAZHBIX MUNOS, A MAKIHCEe
3a0a4u NOBLILEHHOU MPYOHOCIU,

®  UCnoJJIbzoeamsv pda3nvle Kpamkue 3anucu Kax MOOenU MeKCMOB8 CAONCHBIX
3a0a4 0/ nocmpoeHu: NOUCKOBOU CXeMbl U peueHu: 3610611!,'

®  paziuuamsv MoOeb MeKCma U MoOelb peuleHus 3a0adu,
KOHCMPYUPOBAmsb K 00HOU MOOENU PeuerUsi HeCI0HCHOU 3a0adu pasHvle
MOOenU mexkcma 3a0a4u;

®  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuleHust 3a0ay
(om mpebosanus K yCio8uro 1 om ycious K mpebo8aHuro),

®  MOOeNUPOBAMb PACCYHCOCHUS NPU NOUCKE peuleHls 3a0ay ¢
nomowbio epagh - cxemol,

®  8blOENIAMb IMANBL PEULEeHUS. 3A0AUU U COOEPHCAHUE KAHCO020 dDMANA;

® yMemb 8blOUPAML ONMUMATLHBII MEMOO0 peulenus 3a0ayu u
0CO3HABAMb BLIOOP MEeMO0Od, PACCMAMPUBAMb PA3TUYHBIE MEMOObL,
HAX00UmMv pasHvie peutenuss 3a0adu, ecid 803MONCHO,



®  QHAIU3UPOBAMb 3AMPYOHEHUs. NPU PeueHUU 3a0ad;
®  GLINOJHAMb PA3TUYHBIE NPeodPA308aAHUS NPEOIONHCEHHOU 3A0aUl,
KOHCMPYUpPOB8amsv HOBble 3a0a4U U3 OAHHOLL, 8 MOM YUCie 0Opamuovle,

®  UHmepnpemupoeambsp 6bl4UC/IUNENIbHblE PE3)Y1bNnidnibl 6 361@61'{8,
uccneoosamsn nojiy4eHHoe peuleHue 361061111/[,'

®  QHANUZUPOBAMb BCEBOIMOINICHBLE CUMYAYUU B3AUMHO20 PACNONIONCEHUS
08YX 00BbEKMO8 U USMEHEeHUEe UX XAPAKMEPUCUK NPU COBMECTNHOM OBUICEHUU
(ckopocmb, 8pems, paccmosHue) npu peuleHul 3a0ay Ha 08UdICeHUe 08YX
00beKmo6 Kaxk 8 00HOM, MAK U 8 NPOMUBONOTIONCHBIX HANPABTIEHUSX,

®  UCCIIe008AMb BCEBO3MONCHBLE cumyayuu npu peuteHuu 3a0ay
HA 08UdICEHUE NO peKe, paccmampueambs pa3Hsvle CUCmemMbl omcuema,

® pewams pazHoOOpazHvle 3a0adU «HA YACMUY,

¢ pewamov U 000CHOBbIBAMDb CBOE peuienue 3a0au (Bblaeﬂﬂn’Zb
mamemamuieckyio OCH06y) HA HAXO0XMCOEHUEe YaACMU YUCIA U YUCAA NO €20
uacmu Had OCHO6€E KOHKPENHO20 CMblCd ()p061/l,'

®  0co3HABamMb U 00BACHAMb UOSHMUYHOCb 3a0aY PASHLIX MUNOS,
CB8A3bIBAIOWUX MPU BEIUYUHBL (HA pabOmy, HA NOKYNKU, HA 08UMCEHUE), BbLOETISIMD
MU BENUYUHBL U OMHOULEHUSL MENHCOY HUMU, NPUMEHAMb UX NPU pelleHul 3a0ad,
KOHCMPYUupoeams cobcmeenHbvle 3a0ay YKA3aHHbIX MUNos;

®  glademb OCHOBHLIMU MEMOOAMU PeueHUsl 3a0a4 Ha CMecCU,
CNaBbl, KOHYEHMPayUuu,

® pewams 3a0ayu HA NPOYEHMbl, 8 MOM YUCTIe, CLONHCHbLE NPOYEHM bl
¢ 000CHOBAHUEM, UCNOIb3YS PA3HblE CNOCOObL,

® pewams no2udecKue 3a0ayu pazHblMu CROCoOamu, 8 MoM Yucie, ¢ 08YMs
onoxamu u ¢ mpemsi OJ10KaAMu OAHHBIX ¢ NOMOWbIO MAOIUY,

® pewams 3a0ayu N0 KOMOUHAMOPUKE U Meopul 8epoSMHOCmell Ha
OCHOB€ UCNONIL30BAHUSA U3YYEHHBIX MEMOO08 U 0O0CHOBLIBAMb peuleHUe,

®  peuams HeCI0JCHbIE 3A0aUl N0 MAMeMAMULEeCcKol CImamucmuxe;

®  061a0€emb OCHOBHLIMU MEMOOAMU PEULeHUSL CIONCEMHBIX 3A0aY.
apugpmemuueckuil, areebpauyecKuil, nepebop 6apuanmos, 2eoMempuiecKul,
epaguueckull, NPUMEHAMb UX 8 HOBbIX NO CPAGHEHUIO C U3YUEHHbIMU CUMYAYUSIX.
B noBcenHeBHOM KU3HU M P U3YYEHUH APYTUX MPeAMETOB:

® gul0eNsAMmb NPU peuleHuU 3a0ay XapaKkmepucmuku paccmampueaemot
6 3a0aue cumyayuu, OMiuyHvle Om peaibHblX (me, om KOmopbix
abcmpazuposanucs), KOHCMpYUpo8ams HO8ble CUMYAYUU C YUEmOM IMUX
Xapakxmepucmuxk, 8 4aCMHOCMU, NPU peuleHul 3a0a4 Ha KOHYeHmpayuu,
VUUMbI8AmMb NIOMHOCMb 8euecmaea;

® pewamsv U KOHCMPYUPOB8AmMsb 3a0a4u HA OCHO8E PACCMOMPEHUs
PeanbHbIX CUmMyayuil, 8 KOMopuvlx He mpebyemcs mouHblll
BLIYUCTUMENbHBIU PE3)Ibmam,

® pewiams 3a0ayu Ha 0BUNCEHUE NO peKe, PACCMAMPUBAs Pa3Hble
cucmemvl omcuema.
CraTtucTtuka U Teopusi BepOSITHOCTE



o  Onepuposams NOHAMUAMU. CIOLOYAMBbLE U KPY20Bble OUASPAMMBI,
maobauysl OAHHBIX, cpeoHee apupmemuueckoe, MeOuana, Hauboavuiee u
HauMeHbUlee 3HAYeHUs. 8blOOPKU, PA3MAX 8bLOOPKU, OUCNEPCUsL U
CMAaHOapmuoe OMKIOHeHUe, CLYYAUHASL UBMEHYUBOCMb,

® Uu3BIEKAMb UHDOPMAYUIO, NPEOCNABNIeHHYI0 8 MADIUYAX,

Ha ouazpammax, epagurax,

® cocmasniams mabaUYbl, CMPOUMb OUASPAMMbL U 2PAPUKU HA OCHOB8E
OAHHbIX,

®  0Onepupo8amb NOHAMUAMU. AKMOPUAT YUCLA, NePECMAHOBKU
u couemanust, mpeyzoavrux Ilackans;

®  NPUMEHAMb NPABUILO NPOU3BEOEHUSI NPU PeLuleHUU KOMOUHAMOPHbBIX
3a0au,

®  onepuposamsv NOHAMUAMU. CILYYAUHBIL ONbIM, CYYAUHBIU 8b100D,
ucnvlmanue, 31emMeHmapHoe cryyaiHoe coovimue (Ucxoo), Kiaccuueckoe
onpeoesienue 8epoSMHOCU CIYHAIHO20 COObIMUSL, Onepayuu Hao
CAYHAUHBIMU COOBIMUAMU,

®  npeocmasisimo UHPOPMAYUIO C NOMOWBIO KpY2o8 Jiliepad;

® pewamv 3a0a4U HA BLIYUCTICHUE BEPOSIMHOCTU C NOOCUEemOoM
KOJIUYeCmaad 6apuanmos ¢ NOMOWbI0 KOMOUHAMOPUKU.

B noBceqHeBHOI *KM3HU M NIPH U3YyYEeHUU APYTUX NPeIMETOB:

®  U3GNEKaAmMb, UHMEPNPEMUPOBAMb U NPE0OPA308bI6AMb UHGOPMAYUIO,
npeoCcmasieHHyo 8 madbauyax, Ha OUAePaAmMmax, 2papurax, ompaxcarouyo
CBOUCMBA U XAPAKMEPUCMUKU PEATIbHbIX NPOYECCO8 U SGIeHULL,

® onpedensimsb CMAMucmudecKue XapaKkmepucmuru 6b100PoK no
maoauyam, OUaAzpamMmam, 2paguram, 8bINOIHAMb CPABHEHUE 8 3a8UCUMOCTIU OM
yenu pewenust 3a0ayu;

®  OYEeHUBAMb BEPOSMHOCHIb PEAlbHbIX COObIMULL U S68TIeHULL.
I'eomeTpuyeckue purypol

o  Onepuposamsv NOHAMUAMU 2eOMEeMPUYECKUX Pueyp;

®  U3BIEKAMb, UHMEPNPEMUPOBAMb U NPeoOdPA308bl8AMb UHDOPMAYUIO
0 ceomempuiecKux pueypax, npeocmasieHHy0 Ha 4epmericax;

® nNpuMeHAmb 2eomMempuyeckue Gaxkmol 0Jisi peuerus 3a0ay, 8 mom
yucie, nPeonoazarouux HecKoIbKO Wa208 peueHus.,

® hopmyruposams 8 npoCmMeuwUx CIyuasx C80UCMEa U NPUHaKu ueyp;

®  00KaA3bLIBAMb 2e0MeMPUYECKUE YMBEPIHCOCHU,

® grademv CMAHOAPMHOU Klaccugurayuel niocKux pueyp
(Mmpey2oibHUKOB U 4emblpex)y20lbHUKOB).

B noBceaHeBHOIM KU3HU M IPU M3YYEHHH PYTUX NMPeAMETOB:

®  UCNOBL308AMb CEOUCIBA 2eOMEMPUUECKUX PUeyp 015 peulenuss 3a0a4
NPAKMuU4ecKo2o Xapaxkmepa u 3a0ay U3 CMeNCHbIX OUCYUNTIUH.

OTHoICeHUA

o  Onepuposamv NOHAMUAMU: PABEHCMBO ucyp, pasnvie Gpuypol,
PABEHCME0 MpPey20/IbHUKO8, NAPALIeLIbHOCHb NPSAMBIX, NePNEeHOUK)IAPHOCb



APSAMBIX, Vbl MeNCOY NPAMBIMU, NePREHOUKYIAD, HAKIOHHASL, NPOEKYUS,
nooodue ucyp, no0obmvie pucypvi, NOOOOHbIE MPeY2ObHUKU,

* npumeHnams meopemy Daneca u meopemy o nNpONOPYUOHANLHBIX
ompe3Kax npu peuleHuly 3a0ay;

®  XApaKmepuzo8amuv 63aUMHOE PACNONIONCEHUE NPIMOU U OKDYIHCHOCMU,
08YX OKPYIHCHOCMEII.
B noBceqHeBHOI KM3HU M NIPH U3YyYEeHUU APYTUX NPeIMETOB:

®  UCNONBL308AMb OMHOWEHUS 01 PeleHUs 3a0al, B03HUKAIOWUX
8 PealbHOU HCUSHIL.
N3mepeHusi u BHIYUCIEHUS

o Onepuposams npedcmagieHusamu o OuHe, NIowaou, odveme KaxK
genuuunamu. Ipumenamo meopemy Ilugpazopa, popmynvl nnowaou, oovema npu
peuterHuy MHO20UA208bIX 3a0ay, 8 KOMOPbIX He 6Ce OaHHble NPeOCMAsieHbl IBHO,
a mpebyiom 8bIHUCIeHULl, ONepUpPos8ams Oojiee WUPOKUM KOIUYeCMBoM hOpMYT
ONIUHDBL, NIOWAOU, 00BeMA, BLIYUCTANMb XAPAKMEPUCMUKY KOMOUHAYUU (puyp
(oKpysHcHOCMEU U MHO20Y20TbHUKOB) 8bIMUCAAMb PACCMOSHUS MedCcOy ucypamu,
NPUMEHSMb MPUSOHOMempuyecKue Gopmynsl 0Jis 8bIYUCTIEHUL 8 00JIee CLONCHBIX
CYYASX, NPOBOOUMDb BbIYUCIEHUS HA OCHOBE PABHOBEIUKOCMU U
PABHOCOCMABIEHHOCIU,

®  NPOBOOUMb NPOCTIbLE GLIUUCTICHUSL HA 0OBEMHBIX MENax,

® opmynruposame 3a0a4u Ha evluuUCeHUe ONUH, niouaoel u 00bemMo8 U
peuiams ux.
B nmoBceqHeBHOI KM3HU M TIPH U3yYeHHUH APYTHX NMPeIMETOB:

®  1POBOOUMb BLIYUCIICHUS. HA MECTHOCTU,

® npuMeHAMb PopMYIbl NPU BLIYUCTEHUSAX 8 CMENHCHBIX YYEOHbIX
npeomemax, 8 oKpyicaioujeli 0eticmeumenrbHOCmu.
I'eomeTpryeckue MoCTpoOeHUs

o 300pasicams ceomempuyeckue pucypvl no meKcmosomy
U CUMBONLHOMY ORUCAHUIO;

®  C80O0OHO ONEPUPOBAMb UEPMENHCHLIMU UHCIPYMEHMAMU 8 HECTOHCHBIX
CYYaAsXx,

®  BBINOIHAMb NOCMPOEHUS MPEY2OTbHUKOS, NPUMEHAMb
omoenbHble Memoobl NOCMPOeHU YUPKYIeM U TUHEUKOU U NPO8oOUMb
npocmetiuiue UCCIe008aAHUSL YUCIA PEeULeHUT,

®  U300padicamv Mmunosvie NiocKue ueypvl U 00veMHble meid ¢
HOMOWBIO NPOCENUUUX KOMNBIOMEPHBIX UHCIMPYMEHMOB.
B noBceaqHeBHOI *KM3HU M NP U3yYeHUU APYTUX NMPeIMeTOB:

®  BHINOIHAMb NpOCMeluiue NOCMPOEHUs HA MECMHOCMU, He0OX00UuMble 6
PEeAIbHOU JHCUHU,

®  OyYeHUBamv pazmepsl PeabHblX 00BEKMO8 OKPYHCAIOUeco Mupa.
IIpeoOpa3zoBanust

o  Onepuposams noHamuem 08UNICEHUs U NPeodPA308aHUsL NOOOOUS,
gnadems npuemam NOCMpoenUst pueyp ¢ UCNOIb30BAHUEM OBUINCEHULL U



npeobpazo8anuii NOO0OUs, NPUMEHSAMb NOJYYEHHble 3HAHUSL U ONbIM NOCMPOEHU
B CMEJICHLIX NPEOMemax U 8 peaibHblX CUMYAYUX OKPYHCAIOULe20 Mupda,

e cmpoums puzypy, H0O0OHYI0 OAHHOU, NONL308AMBCS CEOUCMBAMU
n0006UsL 01151 060CHOBAHUS CBOUCE Pucyp;

®  NpUMEHAMb CBOUCMBA OB8UINICEHULL OISl NPOBEOEeHUs
npocmeuuux 000CHOBAHULL CBOUICME huyp.
B noBce1HeBHOM KM3HU U NIPH U3YyYEHHUH JAPYTUX NMPeIMETOB:

®  NPUMEHAMb CBOUCMBA OBUNICEHUL U NPUMEHAMb NO00OUE OIS
NOCMPOEHUL U 8bIYUCTIEHUU.
BekTopbl 1 KOOPAMHATHI HA MJIOCKOCTH

o  Onepuposamv NOHAMUAMU BEKMOD, CYMMA, PAZHOCHb 8EKIMOPOS,
npouseedenue 6eKmopa Ha 4ucio, y20i Mexcoy 8eKmopamu, CKaIapHoe
npouseederue 6eKmopos, KOOPOUHAMbL HA NIOCKOCIU, KOOPOUHAMbL BEKMOPA,

®  BBINOIHAMb OEUCMBUSL HAO BeKMOPAMU (ClIOJCeHUe, Bbluumanie,
YMHOMCEHUe HA YUCTIO), BbIYUCTAMb CKANAPHOE NPOU3BeOeHUe, Onpeoeisims 8
NPOCMEUWUX CILYYASX Y20 MeHCOY 6EKMOPAMU, BbINOJIHAMNb PA3TIONCEHUE 6eKMOPA
Ha cocmasgnaowue, NPUMEHAMsb NOTYYeHHble 3HAHUS 8 hu3UKe, NOTb308AMbCS
@Dopmynoll bIUUCTIEHUS. PACCMOANHUSL MEHCOY MOYKAMU NO U3BECTNHBIM
KOOPOUHAMAM, UCNOIb308AMb YPABHEHUS ucyp 018 peueHuss 3a0au,

®  NPUMEHAMb BEKMOPbLI U KOOPOUHAMBL O/l peUleHUs
2e0MempuiecKux 3a0a4 Ha 8bIYUCTeHUE ONUH, V2l08.
B noBceqHeBHOM KM3HU U NIPH U3YyYEHHUH APYTUX NPeIMETOB:

®  UCNONBL308AMb NOHAMUSL 8EKMOPOS U KOOPOUHAM Ol peuleHus 3a0ay
no gusuxe, ceocpaguu u Opy2um y4eoOHbiM npeoMema.
HUcropust MaTeMaTHKHU

o  Xapaxmepuzosamo 6K1A0 8bIOAIOUSUXCA MAMEMATNUKOE 8
pazsumue Mamemamuxy U UHbIX HAYYHbIX obracmell,

®  NnOoHUMAmMb POlb Mamemamuru 8 pazeumuu Poccuu.
MeToabl MAaTEMATHKH

o Jcnonv3ys uzyuenHvlie Memoobl, Npo8oOUmMs 00KA3amelbCmeo,
BbINOIHAMb ONPOBEPHCEHUE;

® gvlOUpaAmMb U3YUEHHblEe MemOoObl U UX KOMOUHAYUU 05
peutenus Mamemamuieckux 3a0ay;

®  UCNONBL308AMb MAMEMAMUYECKUe 3HAHUS 015l ONUCAHUSL
3aKOHOMepHOCMell 8 OKpYcarowell 0elucmsumeibHOCmu u
NPOU3BEOeHUSX UCK)YCCMEBA,

®  NpUMeHsmMb npocmeluiue NPOSPAMMHbLIe CPeOCmEd U INEeKMPOHHO-
KOMMYHUKAYUOHHbBLE CUCTEMbL NPU PeuleHUU MamemMamuieckux 3a0au.
BbINyCKHMK MOJYYUT BO3MOKHOCTh HAYYUTHCS B 7-9 Ki1accax 1
YCHEIHOr0 MPOI0JKeHHsI 00pa30BaHMs HA YIJIy0JIeHHOM YPOBHE
JJIeMeHTHI TEOPUU MHOKECTB U MATEMATHYECKOM JIOTUKH

e (CB0O0OOJHO ONEPUPOBATH MOHATUSIMHU: MHOKECTBO, XapaKTEPUCTUKHU
MHOKECTBA, 3JIEMEHT MHOYKECTBA, IyCTOE, KOHEYHOE U OECKOHEYHOE MHOXECTBO,



OJIMHOKECTBO, MPUHAIIKHOCTh, BKIIFOUEHHE, PABEHCTBO MHOKECTB, CIIOCOOBI
3a/laHie MHOXKECTBA;

® 33]1aBaTh MHOXECTBA Pa3HbIMU CIIOCOOaMU;

® [IPOBEPSATH BBHINOJHEHHUE XaPAKTEPUCTUUECKOTO CBOMCTBA MHOXKECTBA;

e CcBOOOJHO OMEPUPOBATH MOHATUSIMU: BHICKA3bIBAHUE, UCTUHHOCTh
Y JIO)KHOCTb BBICKA3bIBAHUS, CJIOKHBIE M MIPOCTHIC BHICKA3bIBAHUS,
OTpUIIAHUE BBHICKA3bIBAHUI; HICTUHHOCTD U JIOXKHOCTh YTBEPKACHUS U €r0
OTpUIIAHUS, OTIEPAIIUU HAJl BHICKA3bIBAHUSIMU: U, UJIH, HE; YCIIOBHBIE
BBICKAa3bIBAHUS (MMIUIUKAIUN);

® CTPOWTH BHICKA3BIBAHUS C UCIIOH30BAHUEM 3aKOHOB aJIreOphI
BBICKa3bIBAHUIA.
B noBceaHeBHOM KU3HU M NPU U3YYEHUHU APYTUX NPEAMETOB:

® CTPOUTH PACCyKJICHUSI HA OCHOBE MCIOJIb30BaHUSA MMPABUII JIOTHKH;

® HCIMOJIb30BaTh MHOXKECTBA, ONEPAIMA C MHOXKECTBAMHU, UX
rpaduyecKoe MpeCTaBICHUE IS ONMMCAHUS PEaTbHBIX MPOIIECCOB M SIBJICHUH,
NP PEIICHUH 3aJ1a4 PYTUX YU4eOHBIX MPEIMETOB.

Yucaa

e (CB00OOJHO OMEPUPOBATH MOHATHUSAMU: HATYPATHHOE YUCIIO, MHOKECTBO
HATypaJIbHBIX YHUCEII, IIEI0€ YMCIIO, MHOKECTBO IEIBIX YHCEI, OOBIKHOBEHHAS
Ipo0Ob, AecITHYHAS TPOOb, CMEIIAHHOE YUCIIO, PAIIMOHATILHOE YHUCIIO0, MHOXKECTBO
palMOHAJIBHBIX YHCEI, UPPAMOHATIBHOE YUCII0, KOPEHb CTETIEHU N,
JEWCTBUTEIIBHOE YUCIIO, MHOYKECTBO JEUCTBUTEIBHBIX YUCEN, T€OMETPUYECKAs
UHTEpIpETAls HATYPaJIbHbIX, [ENIbIX, PAIIMOHAIBHBIX, TEHCTBUTEIBHBIX YHUCET;

® TIOHMMATbh U OOBSICHATH PA3HUILY MEXKY MO3ULIUOHHON
Y HETIO3UIIMOHHON CUCTEMAaMU 3aIlMCH YHUCEN;

® [IEPEBOJUTH YMCIIA U3 OJTHOM CUCTEMbI 3aMMCH (CUCTEMbI CUUCIICHHS) B
APYTYIO,

e JI0Ka3pIBaTh M MCIIOJIH30BATh IPU3HAKU JICTUMOCTH Ha 2, 4, 8, 5, 3, 6, 9,
10, 11 cymMMBbI 1 POU3BEACHUS YUCEIT IIPU BBHIMOIHEHUH BBIYUCICHUI U PEIICHUN
3a7ad4;

® BBHINOJHATH OKPYTJICHHE PALIMOHAIBHBIX U UPPALTMOHAIBHBIX YUCET
C 33JJaHHOM TOYHOCTBIO;

® CpaBHMBATh JICUCTBUTEIBHBIC YHCIIA Pa3HBIMU CIIOCOOAMU;

®  YIOPSIOYMBATH YKCIIA, 3aMFCAHHBIC B BUIC OOBIKHOBEHHOW 1
JECATUIHOU JPOOH, YMCIa, 3aMMMCAHHBIE C UCTIOIh30BAHUEM apu(hMETHIECKOTO
KBaJIPAaTHOT'O KOPHsI, KOPHEH CTENeHHu OoJIbIIIe 2;

e naxonutb HOJ[ u HOK yucen pa3ubiMu criocodamu U UCIOIb30BaTh UX
IIpY PEUICHUU 3a/1aY;

®  BBINOJHATH BEIYUCICHUS U IPeoOpa3oBaHUsl BBIpAXKEHUH, COIEpIKALUX
NENCTBUTENbHBIEC YUCIIA, B TOM YHUCIIE KOPHU HATYypaJIbHbBIX CTENECHEH.

B noBceaHeBHOM KU3HU M P U3YYEHUH APYTUX MPEAMETOB:

® BBHINIOJIHATH U OOBSICHATH PE3yJIbTaThl CPABHEHUS PE3YJILTATOB
BBIYMCIIEHUH MTPU PELIEHUU MTPAKTUYECKUX 3a/1a4, B TOM YHUCJIIE
npUOTMKEHHBIX BBIYMCICHUN, UCTIOJIb3YsI pa3Hble CITIOCOOBI CPaBHEHMIA;



® 3aMKChIBaTh, CPABHUBATh, OKPYTJISATh YUCIIOBHIC JJAHHbBIC
peabHbIX BEJTUYUH C UCIIOIH30BAHUEM Pa3HBIX CUCTEM HU3MEPCHUS;

® COCTaBJISITh U OLIEHUBATh PA3HBIMU CIIOCOOAMHU YHCIIOBBIC BHIPAKEHUS
IpU pelIeHUH MPAKTUUYECKUX 3aa4 U 3a/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB.
ToxknecTBeHHbIE TPeo0pa3oBaHusA

e (CB00OOIHO ONEPUPOBATH MOHITUSMH CTEIEHU C LIETBIM U
JIPOOHBIM MOKA3aTENEM;

®  BBINMOJHATH JOKA3aTEIHCTBO CBOMCTB CTENEHU C IEJIBIMU U APOOHBIMU
MOKAa3aTesIMH;

® ONEPHUPOBATH MOHITUSMH «OAHOWICH», KMHOTOUWIEH», «MHOTOUJIEH C
OJIHOM MEPEMEHHOI», «KMHOT'OUJIEH C HECKOJIIbBKUMU MIEPEMEHHBIMU,
K02 (HUITMEHTHI MHOTOWICHA, «CTaHIAPTHAS 3aMHCh MHOTOUYJIEHAY, CTETICHb
OJIHOWIEHA U MHOT'OUJICHA;

e CBOOOJHO BIAJETh MPUEMaMH MPEOOPA30BaHUS LENBIX U IPOOHO-
palMOHANIbHBIX BBIPAXKEHUH;

¢  BLIIOJHATH PA3JIOKCHUEC MHOI'OYICHOB Ha MHOXHUTCIIN PAa3HbBIMU
croco0aMu, C MCIIOJIb30BaHNEM KOMOWHAITUI Pa3INIHBIX TTPHEMOB,;

® HCNOJIB30BaTh TeOpeMy Buera u reopemy, oOpaTHyto Teopeme Buera,
JUISl TTIOMCKA KOPHEH KBaJpaTHOrO TPEeXWwieHa U sl PEIICHUs 3a/1a4, B TOM YHCIIe
3a/1a4y ¢ mapaMeTpaMu Ha OCHOBE KBaJpaTHOI'O TPEXUJIeHa;

®  BBINOJHSATH JIEJIEHUE MHOTOWICHA HA MHOTOWIEH C OCTAaTKOM;

® JIOKa3bIBaTh CBOMCTBA KBAJPaTHBIX KOPHEHW U KOPHEH CTEneHu N;

®  BBINMOJIHATH TPEOOPA30BAHMS BRIPAKECHHM, COACPIKAITIX
KBaJpaTHbIC KOPHU, KOPHU CTEMEHU N;

e CcBOOOJHO ONEPUPOBATH MOHATUSIMU «TOXKIAECTBO», KTOKIECTBO
Ha MHO>KECTBEY, «TOXKIECTBEHHOE MPeoOpa3oOBaHUEY;

®  BBHINOJHATH Pa3IUYHBIC TPEOOPA30BAHUS BBIPAKEHHH, COIEPIKAIIUX
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B noBceaHeBHOM KU3HU M P U3YYEHUH APYIUX MPEAMETOB:

®  BBINMOJHATH IPEOOPA30BAHUS U ACHCTBUS C OYKBEHHBIMU BBIPAKCHUSIMH,
YUCIOBBIE KO (PUITMEHTHI KOTOPBIX 3alIMCaHbI B CTAHIAPTHOM BHJIE;

®  BBHINIOJIHATH NTPE0OpPa30BaHUS PALIMOHAIBHBIX BBIPAXKEHUN MPU
pElIeHUH 3a7a49 IPYruX Y4eOHbIX MPEIMETOB;

®  BBINMOJIHATH IPOBEPKY MPABAOMOA00US PU3NIECKUX U XUMUIECKUX
dbopMyT Ha OCHOBE CpaBHEHUS Pa3MEPHOCTEH U BAJIEGHTHOCTEH.
YpaBHeHUs U HEPABEHCTBA

e (CB0O0OOJHO ONEPUPOBATH MOHATUSIMU: YPaBHEHUE, HEPABEHCTBO,
PaBHOCWIbHBIEC YPaBHEHUS U HEPABEHCTBA, YPAaBHEHUE, SABJISIOIIEECS CIIEICTBUEM
JPYroro ypaBHEHUs, ypaBHEHUs], pABHOCUJIbHbIE HA MHOYKECTBE, PAaBHOCUIJIbHbBIE
npeoOpa3oBaHusl ypaBHEHUMH;

® peuaTrh pa3HbIC BUAbl YPABHEHUN U HEPABEHCTB U UX CUCTEM, B TOM
YyuCJie HEKOTOphIe YpaBHEHUs 3 U 4 cTeneHel, ApoOHO-paIlMOHaIbHBIE U
UppalOHAIbHBIE;



e 3HaTh Teopemy Buera s ypaBHEHHM CTENIEHHU BbILIE BTOPOM;

® [OHMMATh CMBICJ TEOPEM O PABHOCWIBHBIX M HEPABHOCUIIBLHBIX
npeoOpa3oBaHUSX YPABHCHUM U YMETh X JIOKA3bIBATH;

® BJIAJICTh PA3HBIMU METOJIAMH PEIICHUS YPAaBHCHHA, HEPABEHCTB U UX
CUCTEM, YMETh BBIOMPATh METOJ] PEIICHUS U 0OOCHOBBIBATH CBOM BHIOOD;

® HCIMOJIb30BaTh METOJ MHTEPBAJIOB s PEIIICHUSI HEPABEHCTB, B
TOM YHCIIe APOOHO-PAIIMOHATIFHBIX U BKIIIOYAIOIINX B Ce0sl UppaIlliOHaIbHBIC
BBIPAKCHHS,

e pemaTh anredpandeckre ypaBHCHUS U HEPABEHCTBA U UX CUCTEMBI C
napamMeTpaMu anreOpandeckuM U rpa@uueckKuM METO/IaMH;

® BJAJCTh PAa3HBIMU METOJAMHU JIOKA3aTEIIHCTBA HEPABCHCTB;

® pemaTh YpaBHEHUS B IENbIX YHCIIAX;

® 1300paxkaTh MHOKECTBA Ha TJIOCKOCTH, 3a/1aBaeMbIe
ypaBHEHUSIMU, HEPABEHCTBAMHU U UX CHCTEMaMH.
B noBceqHeBHOI *KM3HU ¥ NIPH U3YyYEeHHUH APYTUX NMPeIMETOB:

® COCTaBJISITh U pelllaTh YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBbI IIPH
pElIeHNH 3a7a4 IPYruX Y4eOHbBIX MPEIMETOB;

®  BBINOJHATH OLICHKY MPABIONOI00MS PE3yIbTATOB, MOTYyYaeMbIX MPU
pEIICHUH Pa3InYHBbIX YpaBHEHUH, HEPABEHCTB U MX CUCTEM IPH PEUICHUU 3a/1a4
JIPYTUX Y9€OHBIX MPEIMETOB;

® COCTaBJISITh U PEIIaTh YpaBHEHUS U HEPABEHCTBA C TTapaMETpaMu MPU
pelIeHNH 3a7a49 IPYruX YIeOHbBIX MPEIMETOB;

® COCTaBJISITh YpaBHEHHWE, HEPABEHCTBO MJIM UX CHUCTEMY, OMUCHIBAIOIINE
PEAThHYIO CUTYAIIUIO MW MPUKJIATHYIO 3a7a9y, HHTEPIPETUPOBATH MOTyYEHHBIC
pe3yIbTaTHI.
DOyHKUNH

e (CB00OOJHO ONEPUPOBATH IMOHATHUSIMH: 3aBUCIMOCTb, (DYHKIIMOHAIbLHAS
3aBUCUMOCTb, 3aBUCHMAsl M HE3aBUCHUMAas IIEPEMEHHBIC, (QYHKITUS, CITIOCOOBI
3ajaHusl QYHKIMU, apTYMEHT U 3HaueHUe PYyHKIMH, 00JIaCTh ONpPEIeIICHUS U
MHOKE€CTBO 3HaUYCHUS (PYHKITUH, HYTU QYHKIIUA, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
MOHOTOHHOCTh (DYHKITMHU, HAUOOJIbIIIEE M HANMEHbBIIIEE 3HAUCHHUS,
YETHOCTH/HEUETHOCTh (PYHKIIUH, IEPUOAUIHOCTH (DYHKITUH, TpaPUK QyHKIINH,
BEPTHUKAJIbHAs, TOPU30HTAIbHAS, HAKJIOHHAS] aCHMITOTHI; Tpa(rK 3aBUCUMOCTH, HE
ABJISIFOLIECS (PyHKIMEH,

e cTpouTh rpaduku HyHKINNA: THHEHHOHN, KBaIpaTUIHOM, TPOOHO-
JVMHEHNHOM, CTENEHHOMN MPU Pa3HbIX 3HAYCHUSX IMOKA3aTENsl CTETICHH, y = & |

®  HCIOJIb30BaTh NPeoOpasoBaHus rpapuka QyHKUMK  y_f(x) UL
MOCTPOCHHUS TPAPUKOB PYHKIIMH y=af (kx+b)+c;

® AHAJNM3UPOBATH CBOMCTBA PYHKIMI U BUJ IpaduKa B 3aBUCUMOCTU OT
I1apaMeTPOB;

e CBOOOJHO OMEPUPOBATH MOHATUSIMU: MTOCIIEIOBATEIHLHOCTD,
OrpaHUYEHHasl OCJIE0BATENIbHOCTh, MOHOTOHHO BO3pacTatoias (yobIBaro1as)
H0CJIEI0BATEIbHOCTb, MPENEN MOCIe10BaTeIbHOCTH, apuMeTuyecKas



porpeccusi, reOMETpUUEcKast MPOrpecchsl, XapaKTepUCTUIECKOE CBOMCTBO
apudMeTHIeCKOl (TeOMETPUUECKOI) MPOrPecCuu;

® HCNOJb30BATh METOJ MaTEMaTUYECKON MHIYKLIHUH JIJIs1 BbIBOA (popMmy,
JI0Ka3aTeIbCTBAa PABEHCTB U HEPABEHCTB, PEIICHUS 3a/]a4 Ha JIEJTUMOCTb;

® 1CCIEeI0BaTh OCIEN0BAaTEIbHOCTH, 3a/1aHHbIE PEKYPPEHTHO;

e peniaTh KOMOMHUPOBAHHBIE 33/1a4U HA apUPMETHUECKYIO U
reOMETPUYECKYIO IPOIPECCHUM.
B noBceqHeBHOM JKM3HU M NIPH U3yYeHHMH APYTHX NPeIMeTOB:

® KOHCTPYHPOBATh U MCCIEAOBATh (PYHKLINH, COOTBETCTBYIOIIHE
pEasIbHBIM NPOLIECCAM U SIBICHUSAM, HHTEPIIPETUPOBATDH ITOJIYYEHHBIE PE3YIbTAThI
B COOTBETCTBHH CO CIEUU(PUKON HCcClIeayeMOoro npoiecca Ui sSBJICHUS;

® HCNOJb30BATH rpaMKH 3aBUCUMOCTEMN JJI UCCIEA0BAHUS
pEaNIbHBIX IPOLECCOB U SIBJICHUI;

® KOHCTPYUPOBATh U MCCIEN0BaTh (PYHKIUH IPU PEIIEHUH 3334 APYTUX
y4€OHBIX NPEIMETOB, HHTEPIPETUPOBATH MOJyUEHHBIE PE3YJIbTAThI B
COOTBETCTBHUHM CO CHELUPUKON yueOHOro MpeMeTa.
CraTucTHKa U TeOpPHUsi BePOSITHOCTEH

e (CB0OOOIHO ONEepUpOBaTh NOHATHIMU: CTOJIOYATHIE U KPYTOBBIE
JUarpaMMbl, TaOJIMLbI TaHHBIX, CpEAHEe apuPMeTHIecKoe, MeIMaHa,
HauOOoJbIIee U HAMMEHbIIIEE 3HAUEHUs BBIOOPKH, pa3Max BbIOOPKH, TUCIIEPCUS U
CTaHAApTHOE OTKJIOHEHUE, CilydailHas H3MEHUYNBOCTB;

e BBIOMpaThH HamboOIEe YAO0OHBIN CrIOCO0 TpecTaBieHus nHpopmaIuy,
aJICKBaTHBIM €€ CBOMCTBAM U IICJISIM aHAJIN3a;

®  BBIUHCIATH YUCIOBBIE XapPAKTEPUCTUKHU BBIOOPKHU;

e CBOOOJHO ONMEPUPOBATH MOHATUAMHU: (DAKTOpHAI YHCTIA, IEPECTAHOBKH,
COUYETaHUs U pa3MelleHus, TpeyroiabHuk [lackans;

e CcBOOOJHO ONEPUPOBATH MOHATUSAMU: CITyYAUHBIN OMbIT, CIYyYaHBINA
BBIOOp, UCIIBITAHUE, DJIEMEHTAPHOE ClIydaitHoe COObITHE (MCXO),
KJIACCUYECKOE OIPEAEIICHHE BEPOSATHOCTH CIIy4aiiHOI'O COOBITHSA, ONEPALIMU HaJ
CIIy4ailHbIMH COOBITUSIMH, OCHOBHbIE KOMOMHATOPHBIE (DOPMYJIBI;

e CBOOOJHO OMIEPUPOBATH MOHATUSIMU: CITyYaWHBIN OIBIT, CITyIaHBIN
BBIOOD, HCTIBITAHUE, DJIEMEHTAPHOE CIydaifHOe COOBITHE (MCXO0),
KJTACCUYECKOE OTPEACIICHNE BEPOSTHOCTH CIYYaifHOTO COOBITHS, OTIEPAIIUN HAJT
CIIy4ailHBIMH COOBITUSIMH, OCHOBHBIE KOMOMHATOPHBIE (DOPMYIIBI;

® 3HATh MPUMEPHI CIIYYANHBIX BETUYHUH, U BBIYUCIIATh UX CTATUCTUYECKUE
XapaKTEPUCTUKHU;

® HCMOJIB30BaTh (POPMYIIBI KOMOMHATOPUKH MPHU PEIICHUN
KOMOMHATOPHBIX 3a/1a4;

e pemiaTh 33Ja4M Ha BBIYUCIICHUE BEPOSTHOCTH B TOM YHUCIIC
C UCTIOJIb30BaHUEM (POPMYII.

B noBceqHeBHOI *KM3HU M IPU U3yYeHUU JAPYTUX NMPeIMeTOB:

® MPEACTaBIATh MH(OPMAITHIO O peaTbHBIX MPOIIECCaX U ABJICHUAX

Croco0oM, aJIeKBaTHBIM €€ CBOMCTBAM U 1I€JTM UCCIICI0BAHMUS;



® aHAJIM3UPOBATH U CPABHUBATH CTATUCTUUYECKUE XaPAKTEPUCTUKU
BBIOOPOK, IMOJTYYEHHBIX B IIPOIIECCE PEIICHHS IPUKIIATHOMN 3a/1aud, U3yUeHUS
PEaILHOTO SIBJICHUS, PEIICHUS 3a/1a4d U3 APYTUX YICOHBIX MPEIMETOB;

® OIICHMBATh BEPOSTHOCTH PEATIbHBIX COOBITUN U SIBICHUH B
PA3JIMYHBIX CUTYALUAX.
TexkcToBBIC 3a7aUYH

e Pemare npocTeie U CIOXKHBIE 3a/1a4d, A TAKXKE 3a]1a4l
MOBBIIIEHHON TPYAHOCTH Y BBIAEIATH UX MATEMATHYECKYIO OCHOBY;

® pPAacIO3HABATH PA3HbBIC BU/IbI U TUIIBI 3a1aY;

® UCIIOJIb30BAaTh Pa3HbIC KPATKUE 3aIUCU KaK MOJEIHN TEKCTOB CIIOAKHBIX
3a/1a4 1 3a7a4 MOBBIIIEHHOU CII0KHOCTH JIJI IOCTPOEHUS MIOUCKOBOM CXEMBI U
penIeHus 3a7a4, BHIOUPaTh ONTUMATIBHYIO JJIS pACCMaTPUBAEMOI B 3a/1a4e
CUTyalluu MOJIENb TEKCTA 3a]1a4u;

® pa3inyaTh MOJEIb TEKCTa U MOJIEINIb PELICHUS 3a/1a4i, KOHCTPYUPOBaTh
K OJIHOM MOJIENN pelIeHUs CIOKHBIX 3a]1a4 pa3HbIe MOJIENIM TEKCTa 3a1auH;

® 3HATh U MPUMEHSITH TPH CIIOCO0A MOKCKA PEIIeHUs 3a1a4 (0T
TpeOOBaHUA K YCIOBHIO U OT YCJIOBUA K TPeOOBaHUIO, KOMOMHUPOBAHHBIN );

® MOJENHPOBATH PACCYKJEHUS MPU TTOUCKE PEIICHUs 3a/1a4 C
MOMOIIBI0 Tpad - CXEMBI;

®  BBIJEIATH ATAlbl PEMICHUS 3aa4H U COJIEPKAHUE KaXKA0ro 3Tana;

® yMeTh BHIOMPATh ONTUMAJILHBIN METO]I PEIICHHS 3a]]Ja4l U OCO3HABATh
BBIOOP METO/1a, pACCMATPUBATH PA3JIMYHBbIE METO/Ibl, HAXOIUTh Pa3HbIe PEIICHUS
3a/1a4M, €CIIA BO3MOXKHO;

® aHANM3UPOBATh 3aTPYAHEHHUS MPU PELICHUH 33]1aY;

® BBINOJHATH Pa3IMyuHbIe IPEoOpa30BaHUS MPEAIOKEHHON 3a/1a4H,
KOHCTPYHMPOBATh HOBBIC 33]]a4M U3 JJAHHOM, B TOM 4ucie 00paTHbIE;

® VUHTEPIPETUPOBATH BHIUYNCIUTEIBHBIC PE3YJIBTATHI B
3a/a4e, UCCIIEA0BATh MOJIYYEHHOE PEIICHHE 3a1a4H;

® K3MEHAThH YCIOBHE 33a4 (KOJIMYECTBEHHbIE WU
KaueCTBEHHBIE IaHHbIE), UCCIIEIOBATh U3MEHEHHOE MTPe0o0pa30BaHHOE;

® AHAJIM3HMPOBATH BCEBO3MOXKHBIE CUTYAllMU B3aUMHOI'O PACIIOI0KEHUS
JIBYX OOBEKTOB U U3BMEHEHHE UX XapaKTEPUCTUK ITPU COBMECTHOM JIBUKEHUU
(CKOpOCTB, BpeMsl, pacCTOSTHUE) MPHU PEIICHUH 33/1a4 Ha JBUKEHUE IBYX OOBEKTOB
KakK B OJTHOM, TaK ¥ B POTUBOMNOJIOKHBIX HAIIPABIIEHUSAX, KOHCTPYUPOBATH HOBBIE
CUTyallM Ha OCHOBE U3MEHEHMS YCIOBUH 3a/1a4 IIPU JBUKEHUH I10 PEKE;

® HCCIIEIOBaTh BCEBO3MOYKHBIE CUTYAllUH IPU PELICHUH 3a/1a4
Ha JBIKEHUE 10 PEKE, paCCMaTPUBATh PA3HbIE CUCTEMBI OTCUETA,

e pewaTrh pa3HOOOpa3HbIE 3aJ]a4H «HA YaCTHY;

e pemiaTh 1 00OCHOBBIBATH CBOE PEIICHUE 3a71a4 (BBIICIATh
MaTEeMaTUYECKYI0 OCHOBY) Ha HaXOXJAEHUE YaCTH YMCJia U YKCJIa [0 €ro YacTH Ha
OCHOBE KOHKPETHOT'O CMbICIIa IpOo0OH;

o OOBACHATH HACHTUYHOCTD 3a/1a4 Pa3HbIX THUIIOB, CBA3BIBAIOIINX TPHU
BCIINYHNHBI (Ha pa60Ty, Ha IMOKYIIKH, Ha I[BI/DKCHI/IG), BBIACIATH 3TH BCIIMYNHBI U



OTHOIICHUA MCXKAY HUMH, IIPUMCHATH UX IIPpU PCIICHHUHN 3a/1a4,
KOHCTPYHUPOBATH COOCTBCHHEIC 3a1a4 YKA3aHHBIX THUIIOB,

® BJIAJICTh OCHOBHBIMH METOJAMH PEIICHUS 3a/1a4 HA CMECH, CIUIABBI,
KOHIIEHTPAIINH, UCTIOIh30BAaTh UX B HOBBIX CUTYAITUSAX IO OTHOIIEHHUIO K
W3YYEHHBIM B MPOLIECCE O0yUCHUS;

e  pemiath 3aJa49M HA MMPOIICHTHI, B TOM YHCJIE, CIIOKHBIC TIPOIICHTHI C
000CHOBaHHEM, UCIIONB3YS Pa3HbIE CIIOCOOBI;

® pemaTh JOTMYECKUE 33]]a9i Pa3HbIMH CIIOCOOAMH, B TOM YHUCIIE, C
JBYMsI OJIOKaMH U ¢ TpeMsi OJIOKaMH JTAaHHBIX C IOMOIIBIO TaOIHI;

e pemiaTh 33724l MO0 KOMOMHATOPUKE M TEOPUH BEPOSATHOCTEHN Ha
OCHOBE HCIIOJIh30BaHUS U3yUYEHHBIX METO0B i 0OOCHOBEIBATH PEIICHHCE;

® pemaTh HECIOKHBIC 3a7]a4H 110 MAaTEMaTHIECKON CTaTUCTHKE;

® OBJAJETh OCHOBHBIMU METOJIAMH PELICHUS CIOKETHBIX 3a/1ay:
apudmMernyeckui, anredpandeckuii, nepedop BapuaHTOB, T€OMETPHUUECKHIA,
rpaduyecKuil, MPUMEHSITh UX B HOBBIX 110 CPABHEHUIO C U3YUYEHHBIMH CUTYAIIHAX.
B noBceaqHeBHOM JKM3HU M NIPH U3yYeHHUH APYTUX NPeIMeTOB:

® KOHCTPYUPOBATh HOBBIE I JAHHOM 3aJ1a4M 3aJa4HbIC CUTYallUH C
YUETOM PEANIbHBIX XapaKTEPUCTHK, B YACTHOCTHU, ITPU PELICHUU 3a]1a4 Ha
KOHUEHTPAIMH, YYUTHIBATH MNIOTHOCTH BEILIECTBA; peLIaTh U KOHCTPYUPOBATh
3a/1a4yv Ha OCHOBE PAaCCMOTPEHUS peabHbIX CUTYallUid, B KOTOPBIX HE TpeOyeTcs
TOYHBIA BBIYHUCIIUTEIbHBINA PE3YJIbTAT;

e pelaTh 3a/1a4M Ha JABWXKEHHE 110 PEKE, pACCMATPUBAsl pa3HbIE CUCTEMBI
OTCYETa;

® KOHCTPYUPOBAThH 33JaUHbIEC CUTYALIMH, IPUOJINKEHHBIE K
peabHOMN AEHUCTBUTEIbHOCTH.
I'eomeTpuueckue Gpurypsol

e (CBOOOJHO OIEPUPOBATH FT€OMETPUYECKUMH MOHATHSIMU MPU PEIICHUU
3a/1a4 ¥ IPOBEJECHUN MAaTEMaTUYECKUX PACCYKICHUM;

®  CaMOCTOSITENIBHO (POPMYJINPOBATH ONPEEIECHUS T€OMETPUUECKUX
¢Guryp, BELIBUTaTh TUIIOTE3bI O HOBBIX CBOMCTBAX U MPU3HAKAX T€OMETPHUECKUX
¢uryp 1 000CHOBBIBATh UJIM ONMPOBEPIaTh UX, 0000IATh UM KOHKPETU3UPOBAThH
pe3yNbTaThl HA HOBBIE KJIACcChl GUTYP, MPOBOAUTH B HECTIOKHBIX CITydasx
KJaccuukauio GUryp mo pa3aMaHbIM OCHOBAHHSIM;

® HCCIeNOBaTh YEPTEKH, BKIOYasi KOMOMHAIMKN QUTyp, U3BIIEKATh,
UHTEPIPETUPOBATH U MPEOOPa30BbIBATh HHPOPMAIIHIO, IPEICTABICHHYIO Ha
yepTexKax;

® pelaTh 33Ja4d FeOMETPUUYECKOr0 COJEPKaHuUs, B TOM YUCJIE B
CUTYalUsIX, KOI'/1a aJITOPUTM PELICHUsSI HE CIEYET IBHO U3 YCIIOBUS, BHIIIOJIHATh
HEOO0XOAMMBIE /JIs1 PELICHUS 3a7a4u JONOJHUTENbHbIE TOCTPOSHHUS, UCCIIEI0BATh
BO3MOKHOCTb IPUMEHEHMSI TEOPEM U GOPMYJI AJIsl PELLICHU 3a4a4;

e (OpMyIMPOBATH U JOKA3BIBATH T€OMETPUUECKUE YTBEPHKACHHUS.
B noBceqHeBHOM KM3HU M NIPU U3yYeHHUH APYTUX NPeIMeTOB:

® COCTaBIISIThH C UCMOJIb30BAaHHUEM CBOMCTB F€OMETPUUYECKUX (PUTYp
MaTeMaTUYECKHUe MOJIEIN JUIsl pEIEHUs 3a/1ay MIPAKTUYECKOro XapakTepa 1 3a/1a4y



U3 CMEXHBIX JUCHUIUIAH, HCCJIEI0BATh MOJYYEHHbBIE MOAEIH U
UHTEPIIPETUPOBATH PE3YJIbTAT.
OTHoOICHUA

e Bianers NOHATHEM OTHOIIEHUSI KaK METAPEIMETHBIM;

e CcBOOOJHO ONEPUPOBATH MOHATUSIMU: PABEHCTBO (UTYP,
paBHbIE GUTYPBI, PABEHCTBO TPEYT'0JIbHUKOB, MAPAJUIETbHOCTh PSIMBIX,
NEPHEHIUKYISIPHOCTD MPSAMBIX, YTIbI MEXAY MPAMBIMU, TEPIECHAUKYIISP,
HAKJIOHHAs!, IPOEKILHUs, nogooue ¢puryp, nojo0oHbIe HGUTYpbI, TOJOOHbBIE
TPEYTrOJbHUKHU;

® HCIOJB30BaTh CBOMCTBA MOJO0MS M paBEHCTBA (PUTYD MPU PEIICHUH
3azay.

B noBceaHeBHOM KU3HU M IPU U3YYEHHUHU APYTUX NPEAMETOB:

® HCNOJb30BATHh OTHOLIECHHUS JIJISl IOCTPOEHUS U UCCIIEOBAHUS
MaTeMaTHYECKUX MOENel 00bEKTOB PeaibHOM JKU3HHU.

HN3mepennst M BIYMCICHUSA

e (CB00OAHO ONEPUPOBATH MOHATUAMHU JIJTMHA, TUIOMIA/lb, 00bEM, BETMYNHA
yria Kak BeIMYMHAMHU, UCIIOJIb30BaTh PABHOBEIUKOCTh U PABHOCOCTABJICHHOCTH MPHU
pelIeHnH 3a1a9 Ha BEIYMCIIEHUE, CAMOCTOSTEIBHO MONTYyYaTh U NCTIONB30BaTh
dbopMyIIbI TSl BBIYUCICHUHN TI0MAAeH 1 00beMOB (PUryp, CBOOOIHO ONIEPUPOBATH
MIMPOKUM HaOOpOM (pOpMYIT Ha BBIUKCIICHUE TIPU PEIICHUH CIOKHBIX 33724, B TOM
Yuclie ¥ 3a/1a4 Ha BBIYHMCIICHHE B KOMOMHAIIUAX OKPY>KHOCTU U TPEYTOJIbHUKA,
OKPY>KHOCTH U YETBIPEXYTOJIbHHUKA, a TAKXKE C IPUMEHEHUEM TPUTOHOMETPUH;

®  CaMOCTOSITENBHO (POPMYIUPOBATH TUNOTE3BI U TPOBEPATH
UX TOCTOBEPHOCTb.

B noBceaHeBHOM KU3HU M NPU U3YYEHUH IPYTUX NMPeAMETOB:

e CBOOOJHO onepupoBaTh (HOpMyIaMU MIPHU PEIICHUU 33/1a4 B IPYTUX
y4eOHBIX PEAMETaX U MPU NPOBEICHUU HEOOXOUMBIX BEIYUCICHUN B
pEATBHOU KU3HU.

I'eomeTpuyeckue mocTpoeHust

e OmnepupoBaTh MOHATHEM HAOOpA PTIEMEHTOB, ONPEAESISIONINX
reOMEeTPUYECKYIO GUrypy,

e BJaJEeTh HAOOPOM METOAOB MMOCTPOCHUN HUPKYJIEM U JTUHEHUKOM;

® TPOBOJIUTH AHAJIU3 U PEATU30BBIBATH ATAIlbl PEIICHUS 3a/1a4
Ha TIOCTPOEHHUE.

B noBcenHeBHOM KU3HU M NIPU U3YYEHUHU APYTUX NPEAMETOB:

®  BBINOJHATh TOCTPOEHUS HA MECTHOCTH;

® OLEHHUBATh pPa3Mephl peaIbHbIX 00BEKTOB OKPY’KAIOIIEr0 MUPA.
IIpeoOpa3zoBanus

e OmnepupoBaTh ABMKEHUSAMHU U IPEOOPa30BaHUSAMHU KaK
METaNpeaAMETHBIMH MOHITUSIMU;

® ONEpPUPOBATH MOHATUEM JBUKEHUS U IPEOOPA30BaHUs OO0
115 000CHOBaHMM, CBOOOIHO BJIaJIETh MPUEMaMH MTOCTPOCHUST GUTYD C
MIOMOIIIBIO JIBIXKEHUHN U TpeoOpa3oBaHus MOJ00us, a TaKKe KOMOMHAIIUSIMU
JBUKEHUH, IBMKEHUI U TpeoOpa30BaHMil;



® UCIOJIb30BAaTh CBOMCTBA IBUKEHUN U MPEOOPA30BAHUI IS
NIPOBENICHNS 0OOCHOBAHUS M JIOKA3aTEIbCTBA YTBEPKIACHUI B TEOMETPHUH U
JIPYruX y4eOHBIX MpeIMETax;

® TI0JB30BATHCS CBOMCTBAMU JABMKEHUHN U TIPEOOPa30BaHUM TIPH PEIICHUU
3ajad.
B noBceaHeBHOM KU3HU M IPU U3YYEHHUHU IPYTUX NMPEAMETOB:

® TIPUMEHATH CBOMCTBA JIBUKEHUUN U MIPUMEHSIThH NTO00UE JJIst
MOCTPOEHUM U BBIYMCIICHUM.
BekTopbl 1 KOOPAMHATHI HA MJIOCKOCTH

e (CB00OOJHO OIEPUPOBATH MOHATUIMH BEKTOP, CyMMa, Pa3HOCTh
BEKTOPOB, IMPOU3BEICHUE BEKTOPA HA YUCIIO0, CKAIIIPHOE IPOU3BEIECHUE BEKTOPOB,
KOOPAMHATHI Ha TJIOCKOCTH, KOOPAUHATHI BEKTOPA;

® BJAJETh BEKTOPHBIM M KOOPJMHATHBIM METOJIOM Ha IJIOCKOCTH IS
pelIeHus 3a71a4 Ha BBIYMCIIEHUE U I0KA3aTEIbCTBA;

®  BBITMIOJIHATH C MOMOIIBIO BEKTOPOB U KOOPJMHAT J10KA3aTEIHCTBO
U3BECTHBIX €My T'€OMETPUYECKUX (PAKTOB (CBOMCTBA CPETHUX JTUHUHN, TEOPEM O
3aMeuaTeIbHbIX TOYKaX U T.11.) U TIOJy4aTh HOBBIE CBOMCTBA U3BECTHBIX (QUTYD;

® UCIOJIb30BAaTh YpaBHEHUs (PUTYp JJIsI pelIeHUs 3a]1a4 U CAMOCTOSITEIIbHO
COCTAaBJIATh YPaBHEHUS OTACIbHBIX IJIOCKUX (PUTYD.
B nmoBcegHeBHOI KU3HU M NIPU U3YYEHUHU IPYTUX NPeIMETOB:

® LCIMOJIb30BaTh MOHITUSA BEKTOPOB U KOOPAMHAT JJIsl PEIICHU 3a/1a4
1o ¢usuke, reorpaguu U APyruM y4eOHBIM MpeIMETaM.
HUcropust MaTeMaTHKHU

e [loHMMaTh MaTeMaTUKy KaK CTPOrO OPraHU30BAHHYIO CUCTEMY HAaYUHBIX
3HaHUM, B YACTHOCTHU BJIAJIETh MPEJICTABICHUSIMHU 00 aKCUOMATUYECKOM
MOCTPOCHUU T€OMETPUU U TIEPBUYHBIMU MIPEACTABICHUSIMU O HEEBKJIMIOBBIX
TEOMETPUSIX;

® paccMaTpUBaThb MATEMATHKY B KOHTEKCTE UCTOPUU Pa3BUTHUS
UMBWIN3ALKUHA U UICTOPUU PA3BUTHUS HAYKU, IOHUMATh POJIb MAaTEMAaTUKH B
passutuu Poccun.
MeToabl MAaTEeMATHKH

e Brazners 3HaHUSAMU O PA3IUYHBIX METO/IaX OOOCHOBAHUS U OTIPOBEPKEHHUS
MaTeMaTUYECKUX YTBEPKACHUN U CAMOCTOSATENBHO IPUMEHSITh HX;

® BIAJETh HABBIKAMU aHAIM3a YCIOBUS 3aJla4 U OIpeieIeHus
TIOJIXOISIINX JJISl PEIICHUS 3a]1a4 U3YYCHHBIX METOOB MJIM UX KOMOWHAITHIA,

®  XapaKTEpPU30BaTh MPOU3BEICHUS UCKYCCTBA C YIETOM MAaTE€MaTHYECKHUX
3aKOHOMEPHOCTEW B IPUPOAE, UCIIOJIb30BATH MATEMATUYECKUE 3aKOHOMEPHOCTH B
CaMOCTOSITEJIbHOM TBOPYECTBE.

Pe3yJIbTaTLI peaju3anui BOCIUTATCJIbHOIO MOTCHIHAJIA YPOKA:

® YCTAaHOBJICHHUE TOBEPUTEIIBHBIX OTHOLIEHUN MEXAY YUYUTEIEM U €ro
y4E€HUKaMHU, CIOCOOCTBYIOUIUX MO3UTUBHOMY BOCTIPUSITUIO YYAIIUMHCS
TpeOOBaHU U MPOCHO YUUTENsI, TPUBICUCHUIO NX BHUMAHUS K



o0cyXaaeMoi Ha ypoke HH(popMaIuu, akTUBU3AIUN UX
IO03HABATEIILHOM JACSITEIbHOCTH;

noOy>X/IeHHE MKOJLHUKOB COOJIIOIATh Ha YPOKE OOIICTIPUHSTHIE HOPMbI
MOBE/ICHMSI, MpaBUiia OOIIEHUS CO CTAPIIUMU (YUUTEISIMU) U
CBEpPCTHUKAMH (IITKOJIbHUKAMH ), TPUHITUIHI YI€OHON AUCIIUTUIMHBI U
camoopranmsaiuu, «[IpaBuia BHyTpEHHETO pacopsiKka 00yJaronuxcsy;

NpUBJICYCHNE BHUMAHUS IIKOJIBHUKOB K IEHHOCTHOMY aCHEKTY U3y4aeMbIX
Ha ypOKax sIBJIE€HUI, Opranu3anus ux paboThl ¢ MOJy4aeMOM Ha ypOKe
COLIMAJILHO 3HAYMMOI HH(POpMaLIMENl — MHULIUUPOBAHUE €€ 00CYKICHNUS,
BBICKa3bIBaHUs YYAIIUMUCSI CBOEI'O MHEHHUS T10 €€ TTOBOJY, BHIPAOOTKH
CBOEr0 K HEH OTHOILLICHMS,

[IpumeneHne Ha ypOKE UHTEPAKTUBHBIX (POPM pabOThI: HHTEIIEKTYaIbHBIX
UT'p, YPOKOB-ITYTEIECTBUI, CTUMYJIMPYIOIINUX [TO3HABATEIbHYIO MOTHUBALIUIO
IIKOJIbHUKOB; JUCKYCCHI, YPOKOB-TUCITYTOB, YPOK-KOH(EPEHIHs, KOTOPHIE
JAI0T Yy4aliuMcs BO3MOXKHOCTb MMPUOOPECTH OMBIT BEACHUS
KOHCTPYKTUBHOT'O JJUAJIOra; rpynnoBoil paboTkl WK pabOThl B apax,
KOTOpBIE y4aT MKOJLHUKOB KOMaHAHOU paboTe U B3aMMOJICHCTBHIO C
JIPYTUMU JI€TbMU.

Cnoco0bI peaan3alui BOCIUTATEJIbHOI0 IMMOTCHIIMAJIA YPOKA:

WCTIOJb30BaHUE BOCIIUTATEIHHBIX BO3MOKHOCTEH CofepKaHus y4eOHOTO
MpeaIMeTa yepe3 AEMOHCTPAIUIO JISTSIM IIPUMEPOB OTBETCTBEHHOT'O,
IPaXIAHCKOTO TTOBEACHUS, TIPOSBIICHUS YEITOBEKOIIOOHS 1
100pOCEPICUHOCTH, Yepe3 MOJ00pP COOTBETCTBYIOIIUX TEKCTOB JJIs UTCHUS,
3a7a4 JIs pelieHus1, IpoOIeMHBIX CUTYAIUi 1711 0OCYX/IEHHS B KJIacce;

BKJIFOUEHUE B YPOK UTPOBBIX MNPOLEAYP, KOTOPbIE MOMOTAOT MOIEPKATH
MOTHBAIIMIO JIETEH K MOJYYEHUIO 3HAHUM, HATAXKUBAHUIO TO3UTUBHBIX
MEKJIMYHOCTHBIX OTHOIIEHUH B KJIACCE, IOMOTal0T YCTAaHOBJIEHUIO
noOposkenaTenbHON aTMOocdhepbl BO BpeMs YpOKa;

MpOBeIeHNE YUEOHBIX (OJIMMITUA/IbI, 3aHUMATENIbHBIE YPOKH U
MATUMUHYTKH, YPOK - JICJIOBasi UTPa, YPOK — MYyTEIIECTBUE, YPOK MacTep-
KJIacC, YPOK-UCCIEAOBAHUE U JIP.) U YIeOHO-pa3BiIeKaTEIbHBIX
MEPONPUATHUH;

opraHuzanus npeIMeTHbIX 00pa30BaTEIbHBIX COOBITUH (TTPOBEAEHUE
MPEIMETHBIX JIeKa) JUTsl O0yUYaOIIUXCS C TENbI0 Pa3BUTHSA
MO3HABATEIHLHON ¥ TBOPUYECKON aKTUBHOCTH, MHUITUATUBHOCTH B
pasnuYHbIX cdepax MpeAMETHON NeATeIbHOCTH, PACKPBITHS TBOPYECKUX
CIIOCOOHOCTEM 00YyYaIOIIUXCs C pa3HbIMU 00pa30BaTEIbHBIMU
MOTPEOHOCTSIMU U UHJMBUAYabHBIMU BO3MOXKHOCTSIMU;

ucnojb3zoBanue MKT u JAUCTAaHIIMOHHBIX O6pa3OBaTeJ'IBHBIX TEXHOJIOT Ui
06y‘I€HI/I5{, O6€CHC‘H/IBaIOH_[I/IX COBPCMCHHBIC AaKTHBHOCTHU 06yqa101u1/1x051
(HpOFpaMMBI-TpeHa}I(epr, TCCTBI, 3a4YCThI B 3JICKTPOHHBIX ITPHUIIOKCHUAX,



MYJIbTUMEIUIHbBIC TIPE3ECHTAIIUHN, HAYYHO-TIONYJISIPHbIE TIepeiayu, (GUIbMBI,
oOy4arole CaThl, OHJIAH YPOKHU, BUJICOJIEKIIUH, OHJIaHH-KOH(DepeHIun

U ap.).

TemaTuuyeckoe NJIAHUPOBAHUE

Coaep:xanue Kypca MaTeMaTHKHU B 5—6 KJ1accax
HarypanbHble ync/ia U HYJIb
HaTtypaJIbHBIH psA/l YMCeJI M ero CBOMCTBA

HarypanbHoe 4ncino, MHOXKECTBO HATYpaJbHBIX YHACEN U €r0 CBOMCTBA,
U300paKeHNE HATYPATbHBIX YUCEN TOYKAMU HA YUCIIOBOH TPSIMOMA.
Hcnonb3oBaHne CBOMCTB HATYpaJbHBIX YKCEII IPU PELICHUHN 3a/1a4.

3anuch U YTeHHEe HATYPAJIbHBIX YHCe]

Paznmuuune mexnay uudpoit u unciaom. [lo3urmonnas 3anuck
HATYpaJIbHOTO YKCJIa, TOMECTHOE 3HAaUEHHE U(PBI, pa3psibl U KJIACCHI,
COOTHOIIIEHHUE MEXIY ABYMSI COCEAHUMU PA3PSIAHBIMUA €IUHULIAMU, YTCHUE U
3aIlMCh HATYPaJIbHBIX YUCEIL.

OxkpyrieHne HaTypaJbHbIX YHCeJ

Heobxomumocts okpyrienus. [IpaBuio okpyrieHus HaTypadbHBIX YUCEN.

CpaBHeHHe HATYPAJILHBIX YHCe], cpaBHeHHe ¢ yncjoMm 0 [lonstue

0 CPaBHEHUH YHCEJl, CPaBHEHUE HATYpaIbHBIX YUCEN APYT C
JIPYroM U C HyJIeM, MaTeMaThdecKas 3aruch CpaBHEHUMN, CITIOCOOBI
CpPaBHEHUSI YHUCEN.

JeiicTBHUSI C HATYPAJIbHBIMH YUCJIAMH

Ciio)xeHue 1 BBIYUTAaHUE, KOMIIOHEHTHI CIIOKEHWSI U BBIYUTAHUS, CBA3b
MEK]1y HUMU, HAXOXKJCHUE CYMMBbI U PA3HOCTH, U3MEHECHUE CYMMBI U
Pa3HOCTH IPU U3MEHEHUU KOMIIOHEHTOB CJI0KEHUS U BBIYUTAHUS.

YMHOKEHHUE U JICJICHUE, KOMIIOHEHTbl YMHOKEHHUSI U JEIEHUSI, CBS3b
MEX1y HUMU, YMHOKEHUE U CIO0KEHHE B CTOJIOUK, JIEJICHUE YTOJIKOM, ITPOBEPKa
pe3yibTara ¢ MOMOIIBIO MPUKUJIKU U 0OPATHOTO JICUCTBUSI.

IlepemecTUTENBHBINA U COYETATEINBHBIA 3aKOHBI CIIOKEHUS U YMHOXKEHUS,
pacnpeneuTeNbHbIA 3aKOH YMHOKEHUSI OTHOCUTENBHO CII0KEHUS,
000CHOBaHUE ANICOPUMMOB BbINOIHEHUS APUDMEMUUEcKUX Oeticmaeul.

CreneHb ¢ HATYPAJIbHBIM MOKAa3aTeJIeM

3anuck yuciaa B BUIE CYMMbI pa3psiAHBIX CIAraeMbIX, MOPSI0K BIMOIHEHHUS
JCUCTBUN B BBIPAKECHUSAX, COACPKAILINX CTENICHb, BBIYMCICHUE 3HAYCHUN
BBIPAXKECHUM, COAEPKALIUX CTEIIEHb.

YucsioBble BbIPAKEHUS

HucnoBoe BBIPAXKEHUE U €TI0 3HAYCHUE, ITOPSAA0K BBIITOJIHEHUS JCUCTBUN.

JlesieHHe ¢ 0CTATKOM

JleneHne ¢ 0CTaTKOM Ha MHOXKECTBE HaTYpaJIbHBIX YHUCEN, CEOUCMBA
oenenusi ¢ ocmamkom. [IpakTryeckue 3a1a4u Ha IEJICHUE C OCTATKOM.

CBoiicTBa M IPU3HAKH JAeJIMMOCTH

CBOICTBO IETUMOCTH CYMMBI (Pa3HOCTH) Ha uncio. [Ipu3Haku genumoctu
Ha 2, 3, 5,9, 10. Ilpusnaxu oenumocmu na 4, 6, 8, 11. Jlokazamenvcmeo



npusHaxkos deaumocmu. Perenne npakTUYeCKuX 3a1a4d ¢ IpUMEHEHUEM
MPU3HAKOB JETUMOCTH.

Pa3jio:keHune 4ucjia HA MPOCTbIe MHOKUTEIH

[IpocThie U cocTaBHBIE YHCTA, peweno Spamocgena.

Pa3noxeHne HaTypallbHOrO YKCJIa HA MHOKHUTEIH, PA3JIOKEHHUE HA MIPOCTHIE
MHOXUTENU. Konuuecmeo oenumenell yucia, ancopumm pazionCceHus Yucia Ha
npocmble MHOMCUMeNU, OCHOBHAsL meopema apu@memury.

AuredOpanvecKkue BbIPaKeHUs!

Hcnonb3oBanne OYKB 111 0003HAYCHHSI UUCETI, BRIUMCIICHUE 3HAYCHUS
anredpandecKoro BeIPAKEHUS, IPUMEHEHNE areOpanyecKuX BIPAKCHHUH TS
3aMKrcH CBOWCTB apu(METHUECKUX JEeHCTBUMN, TpeoOpa3oBaHue
anredpanyecKux BbIPAKEHUII.

Jenurenu u KpaTHbie

Jlenutenp U ero CBOKWCTBA, OOIINN JETUTENb ABYX U O0JIee YHCell,
HauOOJBIITNI OOIINI NETUTENb, B3AUMHO TIPOCTHIE YMCTIA, HAXOXKICHHE
HauOombIIero oduero Aenurens. KpatHoe u ero cBoiicTBa, 00111€e KpaTHOE IBYX U
OoJiee ynces, HaMMEHbIIIEe 00Iee KPaTHOE, CIIOCOOBI HAXOXK/ICHUSI HAUMEHBIIIETO
00111ero KpaTHOIO.

Apodu

OO0bIKHOBEHHBIE IPO0H

Jons, yactb, 1poOHOE Yucio, 1podb. J[poOHOE YHCIIO KaK pe3ysibTaT
nenenus. [IpaBuiibHbBIE U HEMPABUIIbHBIE APOOHU, CMELIAHHAS APOOH
(cMeriaHHOE YKCIIO).

3anuch HATYPAJIBHOTO YMCIIA B BHJIE IPOOU C 3a/IaHHBIM 3HAMEHATEIICM,
npeoOpa3zoBaHUE CMEIIAHHON APOOU B HEMPABUIbHYIO JpO0b U HA00OPOT.

[IpuBenenue apobeit k obieMy 3HameHarento. CpaBHEHUE
OOBIKHOBEHHBIX JIpO0OEi.

CrnoxeHue U BBIYUTaHUE OOBIKHOBEHHBIX Jp0o0ei. Y MHOKEHHUE U JelIeHHE
OOBIKHOBEHHBIX JIpOOEi.

Apudmernueckue AEUCTBUS CO CMEIIAHHBIMU APOOSIMH.

Apudmernyueckre 1eHCTBUS C TPOOHBIMH YHCIAMHU.

Cnocobvl payuonanuzayuu 8bI4UCIEHUU U UX NPUMEHEHUe NPU 8bINOJIHEHUU
oeticmeuu.

JecaTuuanbie 1poOH

Lenas u npoOHas yactu aecatuyHoi apodu. [IpeoOpazoBaHue qeCITUUHBIX
npobeit B 00bIKkHOBEHHBIE. CpaBHEHHE IECATUYHBIX ApoOeit. CloxkeHue u
BBIYUTAHHE JIECATUYHBIX Apo0Oei. OKpyTieHue NeCITUUHBIX Ipo0eil. Y MHOKEHNE
U JICJICHHUE IECATUIHBIX Ipo0eit. [Ipeobpazosanue 0ObIkHOBeHHBIX Opobell
8 Oecsimuunvle Opobu. Koneunvie u beckoneunvle decsimuumvle Opoou.

OTHOIEeHUE IBYX YHCEJ

Macmtab Ha ninane u kapre. [Iponopuuu. ColicTBa nmponopuui,
IIPUMEHEHHE IPONOPLMI U OTHOLIEHUH IIPY PELICHUH 3a]ay.

Cpennee apupmeTnieckoe Yuce.

Cpennee apudmerndeckoe AByX uncell. M3o0pakeHne cpeaHero
apu(METHYECKOTO JBYX YHCEI HAa YHUCIIOBOM MpsiMOi. Perienne mpak THYeCKuX



3a/1a4 ¢ MPUMEHEHHEM cpefHero apudmerndeckoro. Cpeodrnee apugpmemuyeckoe
HeCKONbKUX YUcell.

IHpoueHTsI

ITonsTue npouenTa. BerunciieHue NpoeHTOB OT YUCa U YKCIIa
10 U3BECTHOMY MPOLICHTY, BHIPAXKEHNUE OTHOIIEHUS B MPOLICHTAX.
Penrenrie HECIOKHBIX TPAKTUUECKUX 33/1a4 C MPOLIEHTAMHU.

JAunarpamMmmbl

CronbuaTeie U KpyroBble Auarpammel. M3pneuenne nupopmanuu
U3 quarpaMm. Mzobpasicerue ouazpamm no Yucio8blM OAHHbLIM.

PanmonanabHbIE YHcIa

IHo0:kUTEIbHBIE M OTPULIATEIbHBIE YHCJIA

N300paxeHne 9rcen Ha YUCIOBOM (KOOpauHaTHOW) npsaMoii. CpaBHEHHE
yucesl. Moaynp 4nciia, reOMeTpUIecKasi HHTEpIPETALNS MOAYJIS Yucia. JercTBus
C TIOJIOKUTETBHBIMUA U OTPUIIATEIILHBIMU YHCIaMU. MHOXKECTBO IIEJIBIX YUCE.

IlonsiTHe 0 palMOHAIBLHOM uMcie. [lepsuunoe npedcmasierue o
MHOJHCeCmee payuoHaIbHbIX yuce. JIeUcTBUs ¢ palluOHAJIbHBIMUA YHUCIAMH.

Penienue TeKCcTOBLIX 3a/1a4

EnuHunsl u3MepeHuii: UIMHGI, IJI01[aad, 00beMa, Macchl, BpEMEHH,
CKOpPOCTH. 3aBUCUMOCTH MEXAY €IMHUILIAMU U3MEPEHUS KaKI0N BETUUUHBI.
3aBUCHMOCTH MEXIY BEIMYUHAMU: CKOPOCTh, BPEMS, PACCTOSHHE;
POU3BOAUTENBHOCTh, BpeMs, padoTa; 1ieHa, KOJIHMYECTBO, CTOUMOCTb.

3anaum Ha Bce apumMeTHYecKHe NeHCTBHUS

Pelrennie TekCcTOBBIX 3a/1au apudmMeTudecKkuM criocodoM. Mcnonb3oBanue
Ta0JIUI, CXEM, YEPTEKEU, IPYTrUX CPEACTB MPEACTABICHUS JaHHBIX MPU
pELICHUN 3aa4H.

3anaum Ha ABMKEeHHE, PA00Ty M MOKYNKHU

PellieHrie HECIOKHBIX 33/1a4 HA JIBH>KEHHUE B MTPOTUBOIOIOKHBIX
HaIpaBJICHUSIX, B OJTHOM HaIpPaBJICHUH, JBUKEHHUE 110 PEKE 110 TCUYECHUIO U
npoTHUB TedeHus. Penienue 3aau Ha coBMeCTHYIO padoty. [Ipumenenue apoodei
IIPU PEILICHUH 33]1a4.

3agaum Ha 4acTH, 101U, MPOLEHTHI

Pelrenrie 3a1au Ha HAXOKJICHUE YaCTH YKCIIA U YKCIIA [0 €ro YacCTH.
Pemrenne 3aa4y Ha pOLIEHTHI U 101U. [[puMeHenne nponopuuii npu
pelIeHny 3a7ay.

Jlormueckue 3axaum

Pemenue HeCIOXKHBIX JOTMYECKUX 3a7a4. Pewenue nocuueckux 3a0au ¢
nomowwio epaghos, mabauy.

OcHoOBHBbIE METO/IbI pellleHUs TEKCTOBBIX 3a/1a4: apupMETUUECKUA,
nepe0op BapuaHTOB.

HarusaHas reomerpus

durypsl B oKpyxatoiem Mmupe. Harnsansle npeactasienus o purypax Ha
IJIOCKOCTH: TIpsIMasi, OTPE30K, JIyY, YroJl, IOMaHasi, MHOTOYT OJIbHUK, OKPYKHOCTb,
Kpyr. YeThIpexXyroiabHUK, TPSIMOYTOJIbHUK, KBaJipaT. TpeyronbHUK, 61bl
mpey2onbHuxos. IlpasunbHvie muocoyeonvHukuy. V1300paxenne 0CHOBHBIX
reoMeTpudecKkux Quryp. Bzaumnoe pacnonodicenue 08yx npamvix, 08yxX



OKpYIHCHOCMeEl, NPAMOU U OKpYdcHocmu. JInuHa oTpeska, tomaHol. EauHuiibt
n3MepeHus JuHel. [loctpoenne oTpeska 3axaHHON 1IMHBL. BUbI yriios.
I'pagycnas mepa yria. I3mepeHne 1 noCTPOEHUE YIJIOB € MOMOILBIO
TpaHCIIOPTHUpA.

[Tepumetp mHOrOyronsuuka. [lonarue miomaau GUrypsl; eTMHUIIBI
u3Mepenus miomaau. [nomans npsamMoyronsHuka, kBagapara. [Ipudnmkennoe
U3MepeHue iomaan Guryp Ha kieTdyatoi Oymare. Pasnogenukue gueypol.

Harnsiaaeie npencraBieHus: 0 MpOCTPAHCTBEHHBIX GUTypax: KyO,
napajuleNienumnes1, npu3Ma, nupamMuaa, mwap, cgepa, KOHyc, UAIUHAP.
N3o0paxkenne npocTpaHCTBEHHBIX Quryp. Ilpumepur cewenuti. Muozoepanuuxu.
IIpasunvusle mHococpannuxuy. ITpumepsl pa3BepTOK MHOTOTPAHHUKOB, LIWJIMH]IPA U
KOHYca.

[TonsTue o6beMa; enuHUIBI 00beMa. OObeM MPSIMOYTOJIBHOTO
napaJuienenurnena, Kyoa.

[Tonsitue o paBenctse guryp. LlenTpanbpHas, oceBas v 3epKaibHas
cummeTpun. M300pakeHne CUMMETPUYHBIX QUTYD.

Pemrenne npakTuyeckux 3a1ay ¢ IPUMEHEHUEM IIPOCTEUIINX CBOWCTB
duryp.

HcTopusi MmaTeMaTUKH

Tlosisnenue yugp, 6yxes, uepoanughos 6 npoyecce cuema u pacnpeoeieHus
npoodykmos na J[pesnem bBrusicnem Bocmoxe. Ceazb ¢ Heonumuueckotl
pesonoyueu.

Poorcoenue wecmuoecamepuunou cucmemul CUUCIEHUS.
llosesnenue oecamuunoul 3anucu yuce.

Pooicoenue u pazsumue apugpmemuxu namypanvuuix yucein. HOK,

HO/I, npocmwie wucna. Pewwemo Spamocghena.
llosenenue Hynsa u ompuyamenbHvlX Yucel 8 MamemMamuxe OpesHOCmIU.

Ponb Juopanma. Mowemy (=1)(-1) = +1 2
Ilpobu 6 Basunone, Ecunme, Pume. Omxpvimue 0ecimuinsix Opooell.

Cmapunnvle cucmemvl mep. [lecamuunvie OpooU u MempuiecKas Cucmema mep.
JI. Maznuykuii.

Conep:xxanne Kypca MaTeMaTHKHU B 7-9 KJ1accax

Auare0pa

Yucaa

PanuonaabHbIE YHC/Ia

MHOXeCTBO pallMoOHaIbHbIX uyncesl. CpaBHEHUE pPallMOHATIbHBIX YHCE.
JleiicTBUS ¢ paroHaIbHBIMU YnciiaMu. [Ipedcmasienue payuoHaibHO20 YUcid
0ecsmuyHol OpoobIo.

HppauuonajabHbie YUCIa

[TonsaTre uppannoHanbHOro yncia. PacnoznaBanue uppauoHaibHbIX

yucen. [Ipumepsl qokazatenscTB B anredpe. MppaimoHalibHOCTh YUCia \(5 :



[Ipumenenue B reomerpun. Cpasgnenue uppayuonaibhsix yucei. Muooxcecmeo
0elicmeumenbHblxX Yucerl.

ToxknecTBeHHBbIE TPeodpa3oBaHus

YucaoBbie 1 0yKBEHHbIE BbIPAKeHUS

BripaxeHue ¢ nepeMeHHON. 3HaU€HUE BbIPaKEHUSI.
[ToxcranoBka BBIpaK€HUN BMECTO IIEPEMEHHBIX.

[esable BbIpamxeHust

CrerneHb ¢ HaTypaJbHBIM MOKa3aTeeM U ee cBoicTBa. [IpeobpasoBanus
BBIPAKEHUH, COIEPKAIINX CTEIIEHU C HATYPAJIbHBIM I10KA3aTEIIEM.

OpHowieH, MHOTOWICH. [[eMCTBUS ¢ OAHOYWICHAMH M MHOT OWJICHAMU
(crmoxkeHue, BoIYUTaHUE, YMHOKEHHUE). DOpMYIIbl COKPAILIEHHOTO YMHOXKEHUSI:
Pa3HOCTh KBaJApPaTOB, KBAIPAT CYMMBI U Pa3HOCTHU. Pa3noxkeHne MHOro4JIeHa Ha
MHOXKHUTEJIU: BEIHECEHHE O0IIEro MHOKHUTEIS 3a CKOOKH, 2pYynnuposKa,
npumeHeHue hopmyn COKpauwjeHHo20 ymHoxcenus. Keaopammnwiti mpexunen,
pasnodicenue Keaopamuo20 mpexuieHa Ha MHOXCUMENU.

JApoOHO-paniuoHa/IbHbIE BHIPAKEHUSA

Crerniensb ¢ 1ienbiM nokaszatenem. [IpeoOpazoBanne 1poOHO-ITMHEHHBIX
BBIpaKEHUH: CIIOKEHUE, YMHOXKEHUE, JACIICHUE. Anreeopauyeckas Opoodw.
Jlonycmumvle 3Hauenus nepemenHvlx 8 OpOOHO-PAYUOHATLHBIX BbIPANCEHUSIX .
Cokpawenue aneeopauneckux opooeti. Ilpusedenue arcedpauueckux opodeil K
obwemy sHamenamenio. /leticmsus ¢ aneebpaudeckumu OpooAMU: ClLONCeHUe,
sbluUmaHnue, YMHoOJCeHUe, OelleHue, 6036e0eHUe 8 CMeneHtb.

IIpeobpa3zosanue vipasiceHull, cooepAHcAuUx 3HAK MOOYs.

KBaaparubie KOpHU

Apudmerndyeckuit KBaapaTHBIA KOpeHb. [IpeoOpazoBaHue BhIpaKEeHUMH,
cojiep KallvMX KBaJIpaTHbIE KOPHU: YMHOXKEHHUE, JICJICHUE, BBIHECEHUE
MHOXUTENS U3-TI0]1 3HAKA KOPHSI, BHeCeHUe MHOMICUMEISL HOO 3HAK KOPHSL.

YpaBHeHUS U HEPABEHCTBA

PaBencrBa

UYucnoBoe paBeHCTBO. CBOMCTBA YMCIOBBIX paBEHCTB. PaBeHCTBO ¢
IIEPEMEHHOM.

YpaBHeHus

[TonsiTue ypaBHeHUs U KOpHS ypaBHeHUs1. [Ipeocmasnenue o
pasHocunvrocmu ypagnenui. Obnacmov onpedeneHus ypagHeHus
(obnacmev 0onycmumMbIX 3HAYEeHUL NePeMeHHOl).

JIuHeiiHOe ypaBHEHUE U er0 KOPHHU

Pelienre nuHENHBIX ypaBHEHUH. JIuHetinoe ypasruenue ¢ napamempom.
Konuuecmeo xopueti nuneiinozo ypaeuenus. Pewienue 1uneinvix ypagHeHuil ¢
napamempom.

KBaapaTHoe ypaBHeHMe U €10 KOPHU

KBaaparueie ypaBuenusi. Henonueie kBagpaTHble ypaBHEHUS.
JIMCKpUMUHAHT KBaJpaTHOTO ypaBHeHus. Dopmya KopHel KBaIpaTHOTO
ypaBHeHus. Teopema Buema. Teopema, oopamuas meopeme Buema. Pemenue
KBa/IPAaTHBIX YPABHEHUI: UCTIONB30BaHUE (HOPMYIIBI JJIsl HAXOXKICHUS KOPHEH,
epaguyeckuti Memoo peuleHusl, pazioxceHue Ha MHoXCument, no0oop KopHeu ¢



ucnonvzosanuem meopemvl Buema. Konuuecmeo kopueu keadpamnoco ypasHeHus.
B 3A6UCUMOCIU OM €20 OucKkpumunauma. buxeaopammuvie ypasuenus. Ypaenenus,
C800UMbLE K IUHEUHbIM U KeaopamHubim. Keaopammuvie ypasnenust ¢ napamemponm.
JIpoOHO-paniuoHa/ILHbIE YPABHEHHUS
Pemenue npocredmmx 1poOHO-IMHEWHBIX YpaBHeHUN. Peuienue opobHo-
PAYUOHATbHBIX YPABHEHU.
Memoowbt pewienus ypasrenuii: Memoovl pagHOCUTbHBIX
npeobpazosanuil, Memoo 3ameHbl nepemMeHHolU, epaguiecKuli Memoo.
Hcnonvzosanue ceoticme (hyHKkyuil npu peulenuy ypagHeHull.

IIpocmetiwue uppayuonanvhvie ypagnenus euoa «ff x =a, \/ f x :\/g X

Vpasnenus suoa X" = Ypagunenus 6 yenvix uucnax.

Cucrembl ypaBHEHHH

VYpaBHEeHHE C ABYMs EPEMEHHBIMH. JINHEWHOE YPaBHEHHUE C JBYMSI
nepeMeHHbIMU. [Ipsamas Kak epaguueckas unmepnpemayus IUHEUHO20 YPAGHEHUs.
C 08YMsL nepeMeHHbIMU.

[ToHATHE cuCcTEMBI ypaBHEHUN. Pemenne cucremsl ypaBHEHU .

Mertonbl perieHus: CUCTEM JIMHENHBIX YPABHEHUH C JIByMS IEPEMEHHBIMU:
epaghuveckutl Memoo, Memoo CloNHCeHUsl, METO]1 TIOJICTAHOBKHU.

Cucmembl TUHEUHBIX YPAGHEHUI C NAPAMEMPOM.

HepaBencrBa

Yucnosie HepaBeHCTBA. CBOKCTBA YHCIIOBBIX HEpaBEHCTB. [IpoBepka
CIIPaBEIJIMBOCTH HEPABEHCTB MPH 3aJaHHBIX 3HAYCHUSX ITIEPEMEHHBIX.

HepasenctBo ¢ nepemenHoi. Ctporue u HecTporue HepaBeHcTBa. Obaacms
onpeoenenusi HepaseHcmaea (001acms OONYCMUMBIX 3HAUEHUL NePEeMEHHOIL).

Pemenne TMHENHBIX HEPABEHCTB.

Keaopammnoe nepasencmeo u ezo pewenus. Pewenue keaopammbvix
HEepaseHcme: UCNOIb308AHUE CBOUCME U 2PADUKA KEAOPAMUYHOU (YHKYUU,
Memoo0 uHmepeaios. 3anucy peuieHus: KeaopamHo2o HepPadeHCmad.

Pewenue yenvix u OpobHo-payuonanbHuIX HEPABEHCNE MEMOoOOM
UHMEPBAo8.

CucremMbl HEPABEHCTB

CucTtembl HEPABEHCTB C OJIHOM MTEPEMEHHON. PerieHne cucteM HepaBeHCTB
C OJTHOM MEepEeMEHHOM: JIMHEHHBIX, k6adpamubix. I300paxkeHue perieHus CUCTEMbl
HEPaBEHCTB HA YMCJIOBOM NPSIMOM. 3alUCh PEMIEHUSI CHCTEMbI HEPABEHCTB.

DOyHKUUHA

IHousiTHe PpyHKIUN

JlekapTOBBI KOOPAMHATHI Ha IIIOCKOCTH. DOPMUPOBAHME MPEICTABICHUN O
METanpeIMETHOM MOHSATUU «KOOPAUHATHD. CriocoObl 3aaHus QYyHKIIHNA:
AHAIMTUYECKU, rpaduueckuid, Tabnuunblil. ['paguk Gpynkumu. Ilpumepsr
GyHKITUN, TTOTy9aeMbIX B TIPOIIECCE MCCIIETOBAHMS PA3IMYHBIX PEAIbHBIX
IPOLIECCOB U pellieHusd 3a1a4. 3HaueHue QyHKImu B Touke. CBoilcTBA (DyHKIIMA:
00J1aCTh ONpeeIeH s, MHOXKECTBO 3HaUYEHUH, HYJIU, IPOMEKYTKHU
3HAKOIIOCTOSIHCTBA, YeMHOCMb/HeuemHOCMb, TIPOMEKYTKH BO3PACTAHUS U



yObIBaHUs1, HaUOOJIbIIIeE U HAUMEHbIIIee 3HaueHus. MccnenoBanue GyHKIMH IO
ee rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepvisnocms pynxyuu. Kycouno saoannvle pyHxkyuu.

JIuneitHasa pyHKuus

CaolicTBa U rpauK JUHEHHON PYHKIMU. YTI0BON KO3PPUIHUEHT
npsimoii. Pacmonokenne rpaduka TuHEHHON PYHKITUN B 3aBUCUMOCTH OT €€
yII0BOro K03 GULIMeHTa U CBOOOHOTO WieHa. HaxoocoeHue koagduyuenmos
JIUHEUHOU QYHKYUU NO 3A0AHHBIM YCI08UAM. NPOXOHCOCHUE NPAMOU Yepe3 08e
MOYKU C 3a0AHHBIMU KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOU Yepe3 OaHHYI0
MOYKY U NAPALLENbHOU OAHHOU NPSAMOILL.

KBaagparnunasa ¢pyHkuus

CgoiicTBa u rpaduk KBaapatuuHou GpyHkiuu (rapadona). [locmpoenue
epaghuxa xeadpamuunou hynkyuu no mouxkam. Haxoxaenue Hynen KBaapaTuyHOMN
(YHKUUU, MHOX*CECMBA 3HAYEHUU, NPOMENHCYMKO8 3HAKONOCHMOAHCMEA,
NPOMENCYMKO8 MOHOMOHHOCTU.

OOpaTHasi NPONOPIHOHAIBLHOCTH

. k
CaoiicTBa QyHKITUU y _k y= ['unepbona.
X

I'paguru @pynxyuii. Illpeodpasosanue epagura pynkyuu  y=1(x) 014
nocmpoenus 2paguxoe ghynkyuii 6uoa y = af (kx +b ) +c .
ib' y =~y =dy=|

IHoc/ienoBaTeIbHOCTH M MPOrPeCcCUHU

Yucnosast nocnenoBarenbHOCTb. [IpuMepbl yncIoBbIX
nocJyie[oBaTelIbHOCTEN. beckoHeuHble MoCaeA0BaTeIbHOCTH. AprUdMeTniecKas
nporpeccus u ee cBoiicTBa. ['eomerpuueckas nporpeccusi. Popmyna obuezo uiena
U CYMMbI 1l NEPBbIX UJIeHO8 apupMemuyecKoll u 2eoMempuieckol npozpeccull.
Cxooawascs ceomempuieckas npoepeccus.

Pelenue TeKCTOBBIX 33124

3agaum Ha Bce apupMeTHYecKre AeHCTBUS

Pemenue TekcTOBBIX 3a1a4 apudmMeTndeckum crocodbom. Mcmonp3zoBanue
TaOJIHII, CXEM, UEPTEXKEH, TPYTUX CPEACTB MPEICTABICHUS TAHHBIX MTPU
peuIeHny 3a1auH.

3anaum Ha ABMKEeHHE, PA00Ty M MOKYNKHU

AHanu3 BO3MOXKHBIX CUTYallMi B3aUMHOT'O PACIIONIO0KEHUS OOBEKTOB MPU UX
JIBUKEHUH, COOTHOILIEHUS 00BEMOB BBIIMOIHAEMBIX PabOT MPU COBMECTHOU pabdoTe.

3agaum Ha YacTH, 101U, IPOLEHTHI

Pemrenne 3a1ay Ha HaXOKICHUE YACTH YHMCIIA U YHCIIA IO €r0 YaCTH.
Pemenne 3amad Ha npoueHTh U qouu. [IpuMenenne nponopuui npu
peLIEeHUH 3a1a4.

Jloruueckue 3agauu

Pemenue norudeckux 3agad. Peuienue roeuueckux 3a0a4 ¢
nomowwio epaghos, madbauy.

OcHoBHbIE METO/AbI pelleHNsl TEKCTOBBIX 3aJa4: apu(METUIECKUH,

I'pachuxu gpynkyuii y=a+
X



anreOpandeckuid, mepedop BapuaHTOB. [lepguunvle npedcmagierus o Opyeux
Memooax peuierus 3a0ay (ceomempuyeckue u cpaguueckue memoowl).

CraTtucruka U TeopHusi BepOsITHOCTEH

Crartucruka

TabnuyHoe u rpadguueckoe NpeacTaBICHUE TaHHbBIX, CTOI0YAThIE U
KpPYTOBBIE THAarpaMMbl, TpaduKu, TPUMEHEHUE TUarpamMM U rpaduKoB JJIs
OMMUCAHUA 3aBUCUMOCTEN peabHbIX BEJIMUYKMH, U3BJICUeHUE UHPOPMAIIUU U3
TabuIl, quarpaMm u rpagukoB. OnucaTenbHbIE CTATUCTUYSCKUE TTOKA3aTENN
YUCJIOBBIX HA0OPOB: cpeiHee apuPpMeTUIECKOe, Meduana, HanboJIbIIIee 1
HauMeHblIee 3HayeHus1. Mepbl pacceMBaHus: pa3Max, Oucnepcus u CmaHoapmuoe
OMKIOHEHUe.

CrnydaitHasi ©BMEHYMBOCTh. MI3MEHUMBOCTD MpU U3MEpeHUsIX. Pewarowue
npaeuna. 3aKkOHOMEePHOCMU 8 USMEHUYUBBIX GETUUUHAX.

CayuaiiHbie cOOBITHS

CrnyuyaiiHble OTBITHI (KCIIEPUMEHTHI ), dJIEMEHTAPHbIE CIIy4ailHbIe COOBITHS
(ucxonbl). BepodaTHocTu 35eMeHTapHbBIX cOObITUN. COOBITHS B CITy4aiHBIX
AKCIIEPUMEHTAX M OJIaronpusSTCTBYIONINE DIEMEHTapHBIE COOBITHS. BeposTHOCTH
City4aitHbIX cOOBITHI. OTBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU.
Kiaccuueckue BepOSTHOCTHBIE OIBITHI C UCIIOJIb30BAHUEM MOHET, KYOUKOB.
llpeocmaenenue cobvimuii ¢ nomowpio ouazpamm Junepa. Ilpomusononoichvie
cobwvimusi, o6veouHenue u nepecedenue coovimuii. Ilpasuno cnoscenus
seposmuocmeti. Cnyuaunwlii 6v100p. llpedcmasnenue sxcnepumenma 6 uoe
oepesa. Hesasucumobie cobvimus. YmHodxcenue eeposmuocment He3a8UCUMbIX
coovimuii. [locneoosamenvhuvie nezagucumbie ucnvimanus. Ilpencrapienue o
HE3aBUCUMBIX COOBITUSIX B )KU3HHU.

Inemenmuvt KOMOUHAMOPUKU

IIpasuno ymuooicenus, nepecmanogxu, gpakmopuan yucia. Couemarnus u
yucno covemanuti. Popmyna yucia covemanuil. Tpeyeonvnux Ilacxkans. Onvimsi ¢
OONLUIUM YUCTIOM PABHOBOZMONCHBIX IIEMEHMAPHBIX COObIMuULL. Boluucnenue
8eposImHOCmell 8 ONbIMAx ¢ NPUMeHeHUuemMm KoOMOUHamopHuix oopmyn. Ucneimanus
bepnynnu. Ycnex u neyoaua. Beposmuocmu cobvimuti 6 cepuu UCHbIMaHull
bepnynnu.

Cnyuaiinole eenuuunvl

3naxomemeo co cayuaiHbIMU 8eIUYUHAMUY HA NPUMEPAX KOHEeUHbIX
OUCKPEMHBIX CIYYAlHbIX 8enudul. Pacnpedenenue eeposimuocmeil.
Mamemamuueckoe oxcuoanue. CeoUCMBA MAMEMAMUYECKOLO OHCUOAHUS.
Ilonamue o 3axone bonvuux uucen. Msmepenue eepossmuocmeil. Ilpumenenue
3AKOHA OONBULUX HUCET 8 COYUOTOUU, CIMPAXOBAHUU, 8 30PABOOXPAHEHUU,
obecneueHuu Oe30NACHOCMU HACENIeHUS 8 YPEe3BbIYAUHbIX CUMYAYUSIX.

I'eomerpusn

I'eomerpuyeckue purypsi

@urypbl B reOMeTPUH U B OKPYKAIOIIEM MHpe

['eomerpudeckas durypa. DopMupoBaHue PEACTABICHUN O
METaIpeMETHOM MOHSITHH «PUTrypar.



Touka, TMHUS, OTPE3OK, MIPsAMas, JIyd, JIOMaHasl, INIOCKOCTb, YrOJl,
OucceKkTpuca yria U ee CBOMCTBA, BUJIbI YIJIOB, MHOTOYT OJIbHUKHU, KPYT.

OceBas cummMmerpus reomerpudeckux ¢uryp. LlenTpansuas cummerpus
reoOMeTpUYEeCKUux Quryp.

MHOroyroJbHIUKHA

MHOroyrojbHUK, €ro dJIEMEHTHI U €0 CBOWCTBA. Pacrno3naBanue
HEKOTOPBIX MHOI'OYT' OJIbHUKOB. Bbinykibie u HeblnyKible MHO20)201bHUKU.
[IpaBunbHBIE MHOTOYT OJIbHUKHU.

TpeyronbHuku. BeicoTa, Meauana, OuccekTpuca, CpeiHssl JIUHUS
TpeyrojibHUKa. PaBHOOEIpEHHBIN TPEYTOIBHUK, €r0 CBONCTBA U IPU3HAKH.
PaBHOCTOpOHHUY TpeyrosibHUK. [IpAMOYTOIBHBIN, OCTPOYTOJIbHBIMH,
TYIIOYTOJIbHBIN TPEYroJbHUKU. BHENHue yriel TpeyrojabHuka. HepaBeHCTBO
TPEyTroJIbHUKA.

UYersipexyronsHuku. [lapamienorpamm, poM0, npsMOyrojibHUK, KBaJparT,
Tpanenus, paBHOOeApeHHas Tpaneiusa. CBOMCTBa U MPU3HAKY MapaJljieiorpaMmma,
pomOa, psIMOYTOJIbHUKA, KBaJIpaTa.

OKpYyXKHOCTH, KPYT

OKpyX HOCTb, KpYT, HX 3JIEMEHTHI U CBOWCTBA; LICHTPAJIbHbIC U BIIICAHHBIE
yribl. KacatenbHas u cekywas K OKpYyXKHOCTH, ux ceoucmea. Bnimcanuele u
ONMCAHHBIE OKPYKHOCTH JJISI TPEYTOJIbHUKOB, Yemblpexy20ibHUKO8, NPAGUTbHBIX
MHO20Y20/IbHUKOS.

I'eomeTpuyeckue purypsbl B NpocTpaHcTBe (00beMHbIE TeJIa)

MHnozoepannux u e2o anemenmul. Hazeanus mHocoepanuuxkos ¢ pasHolm
noJnodcenuem u konuvecmeom epateti. llepBudHbIe NPEICTaBICHUS O TUPAMUJE,
napajieNnenurnesne, npusme, chepe, mape, MIWIMHIPE, KOHYCe, NX dJIEMEHTaX U
MPOCTEUIINX CBOMCTBAX.

OTHoOICHUA

PaBencrBo ¢uryp

CBolicTBa paBHBIX TPEYTrOILHUKOB. [[pn3Haku paBeHCcTBa

TpeyrojibHUKOB. [1apajielbHOCTH MPSAMBIX

[Ipu3Haky U CBOMCTBA MAPAJIIEIBbHBIX NPSIMBIX. AKcuoma napanieibHocmu
Eexnuoa. Teopema Daneca.

IepneHauKyJIsIpHbIE NPSIMbIE

[Ipssmont yroa. [lepnenaukyisip k npsimor. Hakitonnas,
npoekuus. CepeAuHHbIN NepIEeHIUKYISAp K oTpe3Ky. Ceoticmea u
NPUHAKU NEePNEeHOUK)IIPHOCMU.

Ilooooue

IIponopyuonanvuvie ompesxu, nooodue gueyp. [looodbHble mpeyeorbHUKuU.
lIpusnaxu nooobus.

B3aumHoe pacnoJio:keHue IpsMoi U OKPYKHOCTH, 08VX OKPYIHCHOCHIELL.

HN3MepeHust M BLIYUCJICHUS

BeanunHbl

ITonsatue Benuuunsbl. [Inuna. M3mepenne nimnbl. EnuHunbl n3MepeHus
IuHbl. Bennunna yrna. ['pagycHas mepa yria.



[TonsiTHE O TIONIAAM TIOCKOM (PUTYPHI U €€ CBOMCTBAX.
N3mepenune mnomaneil. ENMHUIBI ©3MEpEHUS TUIOLIAIH.

[IpencraBienne 06 oobeme u ero cpoiicTBax. Mizmepenue oobema. Equnutibt
U3MepeHus 00bEMOB.

N3MepeHnst M1 BLIYUCTICHUS

WNHCTpyMEHTHI U1 U3MEPEHUN U IIOCTPOCHUN; U3MEPEHNUE U BBIYUCIICHUE
YTJI0B, IIKH (pacCTOsSHUM), TUIoNanei. Tpuronomerpudeckue QyHKITUN
OCTPOTO yIJjia B IPSIMOYTOJIBHOM TpEyToibHUKe 1puconomempuueckue hynkyuu
mynoco yana. BeruuciaeHue 3JIEeMEHTOB TPEYTOJIbHUKOB C MCTOJIb30BAHUEM
TPUTOHOMETPUUECKHUX COOTHOLIECHUN. DOpMYIIbI TUIOIIAAN TPEYTOJbHUKA,
napajiesiorpaMMa M €ro YaCTHBIX BHIOB, (DOPMYJIBI ITTUHBI OKPY>KHOCTH U
wionaau kpyra. CpaBHeHue u Beiuncienue miomiaaeil. Teopema Iudaropa.
Teopema cunycos. Teopema Kocumycoa.

PaccrosiHus

Paccrosiane mexny Toukamu. PacctosHue OT TOYKH 10 MPSIMOM.
Paccmosinue meocoy gpueypamu.

I'eomeTpryecKkue NOCTPOEHUA

I'eomerpruueckne NOCTPOEHUs ISl WIUTKOCTPALMU CBOMCTB
reoOMeTpUYeCcKux Guryp.

NHCTpyMEHTHI [T IOCTPOCHUM: LIUPKYJb, JUHENKA, YT OJIbHUK.
IIpocmetiuiue nocmpoenusi yupkyiem u TUHEUKou. nocmpoenue OUcceKmpucyl
yena, nepneHOuUKyIsapa K npsamou, y2nd, pagHo20 OaHHOMY,

Ilocmpoenue mpey2onbHUKO8 NO Mpem CMOPOHAM, 08YM CILOPOHAM U VeILy
MeHCOY HUMU, CMOPOHE U 08YM NPUNEHCAUWUM K Hell YelaM.

enenue ompesxa 6 0anHoM OMHOWEHUU.

I'eomeTpuyeckue npeodpazoBaHus

IIpeoOpa3oBanus

[Tonsitue npeobpazoBanus. [Ipencrapienrue o MeTanpeIMeTHOM
MOHSATUU «IIpeodpazoBanue». Ilooobue.

JIBMKeHM S

OceBas U LEeHTpaIbHAsI CAMMETPUS, HOBOPOM U NAPALIENbHbIU NEPEHOC.
Kombunayuu osusicenuii na niockocmu u ux c8ouUcmad.

BekTOpbl H KOOPAUHATHI HA MJIOCKOCTH

BexTopsl

IToHsTHE BEKTOpA, NIEUCTBHS HAJl BEKTOPAMH, UCIIOJIb30BAHUE BEKTOPOB B
busuke, paznoxcenue ekmopa Ha cocmasiaouue, CKAIapHoe npousseoetue.

Koopaunatsi

OCHOBHBIE OHSATUS, KOOPOUHAMbL 8EKMOPA, PACCMOAHUE MEHCOY MOYKAMU.
Koopounamur cepedunvt ompesxa. ¥Ypasuenus gueyp.

Ilpumenernue 6ekmopos u KoopouHam 0l peueHus
NPOCMetUUX 2e0MempUYecKux 3a0au.

Hcropust MaTeMaTuKH

Bo3nuknosenue mamemamuku kax nayku, smansi ee pazsumus. OcHoéHbvle
pasoenvl Mamemamukuy. Bvioarowuecs mamemamuku u ux 6Kkiao 6 pazeumue
HAayKu.



beckoneunocmv mnoocecmea npocmoix uucen. Jucna u Onunsl ompesros.
Payuonanvuvie yucna. Ilompebnocmo 6 uppayuonanvhvix yuciax. Lllkona
Iugpazopa

3apoocoenue aneeopul 6 neopax apupmemuxu. An-Xopezmu. Pooxcoenue
oykeennotl cumsonuxu. I1. @epma, . Buem, P. lexapm. Hcmopus éonpoca o
HaxoocoeHuu opmy KOpHeli aneeopauiecKux ypagHeHuli cmenetetl,
bonvuiux wemoipex. H. Tapmanws, /. Kapoano, H X. Abens, 3. ['anya.

llosenenue memooa Kkoopournam, no380aa0Ue20 NEPesoOUMb
2eomempuyieckue 00vekmsl Ha A3bIK aneedpwl. lloaenenue epagurxos gyukyuii. P.
lexapm, I1. @epma. Ilpumepst paziuunsvix cucmem KOOpOUHAM.

3aoaua Jleonapoo lluzancrkozo (Qubonayuu) o Kpoaukax, 4ucia
Qubonauuu. 3adaua o waxmamuou oocke. CX00UMOCHMb 2e0MemMpPUYECKOLlL
npozpeccuu.

Hcmoxu meopuu eepoamuocmeii: cmpaxogoe 0eno, azapmuvle uepbwl. 11.
®@epma, b.Ilackans, A. bepuynnu, A.H.Koamozopos.

Om 3emnedenus k ceomempuu. Ilughaeop u eco wxona. @anec, Apxumeo.
IInamon u Apucmomens. Ilocmpoenue npasunbHvlx MHO20Y2016HUKOS. Tpuccekyus
yena. Keaopamypa kpyea. Yosoenue xyoa. Ucmopus uucia rr. 3onomoe ceuenue.
«Hauana» Eexnuoa. JI Diinep, H.U.Jlobauesckuii. Ucmopus namozo nocmynama.

T'eomempus u uckyccmeo. I'eomempuueckue
3AKOHOMEPHOCMU OKPYHCAIoue20 Mupa.

Acmponomus u ceomempus. Ymo u kax y3uanu Anaxcaeop, Ipamocgher u
Apucmapx o pazmepax Jlynot, 3emnu u Connya. Paccmosinua om 3emau 0o JlyHwl
u Connya. Uzmepenue paccmosinusa om 3emau 0o Mapca.

Ponv poccuuckux yuenvix 6 passumuu mamemamuxu. JI. Sunep. H. 1.
Jlobauesckuii, I1.J1. Yeoviues, C. Kosanesckas, A.H. Koimozopos.

Mamemamuxa 6 pazsumuu Poccuu. I[lemp I, wukona mamemamuueckux u
Hasueaykux Hayk, passumue poccutickozo groma, A.H. Kpvinos. Kocmuueckas
npoepamma u M.B. Kenoviu.

TemaTu4yeckoe NJIAHNPOBAHUE
Marematuka 5-6 Kj1accel

No Teuma Kon-Bo 3) 6
4acoB KJacc | Kjacc

1. | HatypanbHble yucia U HYJb 20 20

2. | CnoxeHne v BbIUMTAaHUE HATYPATbHBIX uncen | 32 32

3. | YMHOXeHME U esieHne HaTypaThbHBIX YHCEIT 36 36

4. | lenuMocTh HaTypaJIbHbBIX YUCEN 17 17

5. | OGbikHOBEHHBIE TPOOU o4 17 37

6. | lecaruunsie npobdu 47 47

7. | OTHOIIEHUS U IPOTIOPIIUU 27 27

8. | PammmonanpHbIC YyncIa ¥ NEWCTBYS HAJI HUIMH /1 71

9. | IloBTOpenme 36 18 18

Hroro 340 170 170




Auare0Opa 7 kiacc

Ne [Copepxanue y4eOHOro MaTepuaJjia KosaunvecTBo
n/n 4acoB
1 [ToBTOpEHue 3

2 JIuneliHOE ypaBHEHHE U €T0 KOPHU 15

3 [lenbie BeIpakeHUs 48

4 OyHKIMSA 12

3) Cucrembl ypaBHEHU I 17

6 [ToBTOpEHue 7
Auare0pa 8 kiacc

No  [Tema KomnuecTBo yacos
n/n

1 ParmonanbHbi€ BEIPAXKECHUS 42

2 KBaapartHble KOpHU. JIeiCTBUTENBHBIE YUCIA 26

3 KBanpaTHbie ypaBHEHHUSI 24

6 [ToBTOpEHNME 10

/ Htoro 102

Auareopa 9 kiacc
Ne m\nn | Pasgen KonnuecTBo

JacoB

1 CaorictBa pyHkimi. KBagpatnunas GyHkuus 23

2 YpaBHEHHS M1 HEPABEHCTBA C OAHOW NEPEMEHHON 14

3 YpaBHEHUs! U HEPABEHCTBA C ABYMsI IEPEMEHHBIMU. 17

4 ApubdmMernyeckasi 1 reOMETpUUYECKasi MPOrPeccuu 15

3) DneMeHThl KOMOMHATOPUKH U TEOPUU BEPOSITHOCTEH 10

6 [ToBTOpenue 23

Utoro 102

I'eomeTpus

7 xnacc

Ne [ Paznen Koi-Bo

JacoB

1. | HaganpHbie reoMeTpUYECKIE CBEICHMSI. 13

2. | TpeyrojbHUKH. 17

3. | llapainenbHble IpsIMBIE. 12




4. | CoOoTHOIIEHUSI MEXITY CTOPOHAMH U yIiaMHu TPEyTroJbHUKA. 19
5. | UToroBoe MoBTOpEHME, PEIICHHE 33024 7
Nroro 68
8 ki1ace
No | Paznen KomugecTBo
4acoB
1 | YerblpéXxyroinbHUKHU. 14
2 | Ilnomans. 14
3 | [HomoOHBIE TPEyrONbHUKH. 19
4 | OKpYXHOCTb. 16
5 | HoBropenue S
Ntoro 68
9 knacce
Ne | Paznmen KomnuecTBo
4acoB
1. BekTopel 1 MeTO1 KOOpAUHAT 18
2. | CooTHOIIEHUS MEXY CTOPOHAMH U YIIIAMH TPEYT OJIbHUKA. 14
CkassipHO€ POU3BEACHNE BEKTOPOB.
3. | lmuHa OKpY>KHOCTH M TUIOMIAb Kpyra 12
4, | JABmwKeHus 12
5. | O6 akcruomax MJIaHUMETPHUH 2
6. | IloBTopenue 3a kypc 7-9 kjaccos 10
Hroro 68
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