AHHOTALMA k paboyeit nporpamme

MNpeamet MATEMATWKA. A/ITEEPA. TEOMETPUA
YpoBeHb 06pasoBaHuna | OcHoBHoe obuiee obpasoBaHue (ProC)
Koraa nrae MpwnKas no wkone ot 02.09.2019 Ne9
yTBepaeHa paboyas

nporpamma

CTpyKTypa paboueit e [loscHMTENbHAA 3anucKa
nporpammbl e TemaTuyeckuit nnaH

e Copaep:kaHue yyebHoro npegmeta

e  JINYHOCTHbIE, MeTanpeaAMETHbIE N NpeaMeTHble Pe3ynbTaTbl 0CBOEHUS
y4ebHbIX KypCcoB, NPeaAMETOB, AUCUUMNINH (Mogynei)

e OnucaHue y4ebHO-MEeTOAMYECKOrO M MaTepMaibHO-TEXHUYECKOTO
obecneyeHuna obpasosBaTe/IbHOrO Npouecca

MecTo npegmeTa B KonnyecTBo YacoB B Hegento:
y4yebHOM nsiaHe 5 Knacc—-6

6 Knacc—5

7 knacc—3/2

8 knacc—3/2

9 knacc—3/2

Bcero —10/9/6

PesynbTaTbl 0OCBOEHUA BeinyckHuk HayuyuTcs: B 5-6 kiaccax (sl MCIOJIb30BAHUA B
npeamerta MOBCEHEBHOI JKU3HU H o0ecnedYeHHsl BO3MOKHOCTH YCIEIIHOTO
NPOJOJIKeHUsI 00pa30BaHHUs HA 0A30BOM YPOBHe)

e OmnepupoBath Ha 6a30BOM YpOBHE' HOHATHSIMH: MHOKECTBO, JIEMEHT
MHOX€ECTBA, IOIMHOKECTBO, IPUHAJIC)KHOCTB;

e 33/1aBaTh MHOXKECTBA IIEPEUHCICHUEM UX 3JIEMECHTOB;

® HaxXOOUThb  TIepecedeHue, OOBEIMHEHHE,  IOJAMHOXKECTBO B
HPOCTEUIINX CUTYyaLUsIX.
B noBceqHeBHOM KU3HU U NIPU U3YyYEHUM APYTUX NpPeIMeTOB:

® DACIIO3HABATH JIOTUYECKU HEKOPPEKTHBIE BBICKA3BIBAHHUS.
Yucaa

e OnepupoBaTh Ha 0a30BOM ypPOBHE MOHITUSMH: HAaTypaJbHOE YHUCIIO,
LEJIOE YMCII0, OOBIKHOBEHHAsi APOOb, AECATHYHAS APOOb, CMEIIAHHOE YHCIIO,
palHoHaIbHOE YHCIIO;

® JCNONB30BaTh  CBOMCTBA 4YWCel W NpaBWia JACHCTBHHA €
palMOHAIBHBIMU YMCIIAMH MIPU BBIIIOJTHEHUH BBIUYMCIICHUH;

® CMOJB30BaTh MPHU3HAKK JenuMocTd Ha 2, 5, 3, 9, 10 mpm
BBITTOJIHEHUY BBIYHMCIICHUH U pELICHUH HECIIOXKHBIX 33/1a4;

® BBINOJHATH OKPYIJICHUWE DALMOHAIBHBIX YHCEI B COOTBETCTBHU C
MPaBUIIaMU;

® CpaBHHUBATH PallMOHAIBHBIC YKCTIA.

B noBcenHeBHOM KU3HM M IPH U3YYECHHHU APYTUX NPEIMETOB:
® OLCHUBATH PE3YJIbTAThI BBIUKCIICHHUHN npu pCHICHUU MNPAKTUYCCKUX

3ajauy;
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3pecb U flanee — pacno3HaBaTb KOHKPETHbIE MPUMepbl 06LMX MOHATUI NO XapaKTepHbIM NPU3HAKaM, BbINOJHATbL
[AeNCcTBMA B COOTBETCTBUM C ONpeaeseHnem U NPOCTENWMMM CBOMCTBAMM NOHATUIA, KOHKPETU3MPOBATb

npumepamu obLime NOHATUA.



® BbINIOJHATE CPABHCHUC YHCCII B PCAJIBHBIX CUTYAlIUAX;

® COCTaBJIATb YHUCIOBBIC BBIPAXKCHUA IIPU PEIINCHHUNW IPAKTUYCCKUX
3a/1a4 ¥ 3aj7a4d U3 APYTUX yueOHBIX MPEIMETOB.

CrarucTUKa U Teopusi BepOSITHOCTEM

e [lpexacraBiaTh AaHHBIC B BUE TaOIHII, AUATPAMM,

e upTaTh MHGOPMAIHMIO, MPEACTABICHHYIO B BHUAE TaOIUIIb,
yarpammal.

TexcroBble 3a1aun

e PemaTh HECI0XKHBIE CIOKETHBIC 3aJa4yd pa3HbIX TUIIOB Ha BCC
apupMeTHICCKIC ICHCTBUS;

® CTPOUTh MOJENb YCIOBUS 3afadd (B BHAe TaOJHIBI, CXEMBI,
pHcyHKa), B KOTOpOP'I JaHbl 3BHAYCHHA ABYX M3 TPCX B3aMMOCBA3AHHLIX BCIIWYWH,
C ICJIbIO MOUCKA PCHICHUA 3aJa4u,

® OCYUECTBIIATH croco0 IouckKa pemi€Husa 3aaa4d, B KOTOPOM
paccyXJeHne CTPOWTCS OT YCJIOBHS K TpPeOOBAaHMIO WM OT TPeOOBaHUA K
YCIIOBHUIO;

® COCTaBJIATH IJIaH PECIICHUA 3ada4u,

® BBIJACIIATH 3Tallbl pECHICHUS 3a1a4u;

® HHTCPIPETUPOBATH BBIYHCIIUTCIIBHBIC PE3YyIbTaThI B 3aga4dc,
HCCJIICO0BATH IMOJTYUYCHHOC PCIICHUC 3aJa1u,

® 3HATh pa3UYue CKOPOCTeH OOBEKTa B CTOSUCH BOJAE, NPOTUB
TCUCHUA U 110 TCUHCHHIO PEKU;

® DCHIATh 3a/la4v Ha HAXOXKACHUE YaCTHU YK CJia KU YUCJIa 110 €TI0 4aCTu,

e DpemiaTh 3aJadd pasHbBIX THIOB (HAa paboOTy, Ha TMOKYIKH, Ha
ILBI/I)KCHI/IC), CBA3bIBAIONIUX TpWU BCIWYMHBI, BBIACIATH OTU BCJIWYUHBI U
OTHOLICHUA MEXIY HUMMU,

® HaxoAUTb MPOUEHT OT YMUCJIa, YHUCIIO I10 IMMPOLUEHTY OT HET0, HAXOAUTh
MMPOLUCHTHOC OTHOWICHHUEC ABYX YHCCJI, HAXOAWUTb MNPOLCHTHOC CHUKCHUC WA
MMPOLCHTHOC MOBBIMNICHNUE BEJINYNHEI,

® pClIaTh HCCIIOXKHBIC JIOTUYCCKUC 3a/1a4 MECTOAOM paCCY)I(,E[GHI/IfI.

B noBceaHeBHO KU3HM U NIPM U3YUYEHHHU APYTUX NPeIMETOB:

® BBIJBUraTh TMIOTE3bl O BO3MOKHBIX MPEAEIbHBIX 3HAYEHUSX
MCKOMBIX BEJIMYWH B 3ajaue (Je1aTh NPUKUIKY)

Harasignasi reomerpust
I'eomerpuyeckue GUrypsl

e OmnepupoBaTb Ha 0a30BOM YpOBHE MOHATUAMU: (PUTYpa, TOUKA,
OTpE30K, MpsiMas, Jyd, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYTrOJIbHUK U
YETBIPEXYTOJIbHUK, MPSAMOYTOJIBHUK M KBaJpaT, OKPYXHOCTb M KpYT,
MPSIMOYTOJIBHBINA Tapajuienenunesn, kyo, map. M3o00paxaTs uzydaemsbie
(GUrypsl OT PYKH U C TIOMOIIBIO TMHEHKN U [IUPKYIISL.

B noBceHeBHOM KU3HM M IPH M3YYEHHUH APYTUX NPeIMETOB:

® pfuiaTh MPAKTHYCCKUEC 3a1a4u C IPUMCHCHUEM HpOCTefIIHHX CBOICTB
duryp.

N3mepenus u BoIYMcIeHUS

® BBINOJHATH U3MEPEHUE JIIMH, PACCTOSHUN, BEJIMYUH YTJIOB, C
IIOMOLIbI0 HUHCTPYMEHTOB AJI1 U3MEPEHU JUIMH U YTJIOB;

® BBIYUCIIATH IUIOLWAAN IPSIMOYTOJIbHUKOB.

B noBceHeBHOM KU3HU U NIPH U3YYEHHUH JAPYTUX NPEeIMETOB:
® BBIYUCIIATH PACCTOSHUS HAa MECTHOCTHM B CTaHAAPTHBIX




CHUTYAIUSIX, IUIOMAAN MPAMOYTOJIbHUKOB;

e BBINOJHATH IPOCTEUIIME IIOCTPOEHUS U HU3MEpPEHHS Ha
MECTHOCTH, HEOOXOMMEBIC B PEATBHOMN KH3HH.
HcTopusi MaTeMaTUKHU

® OIIMCHIBATH OTACIIbHBIC BBIJIAIOIIMECS pe3yIbTaTHI,
IOJIYYEHHBIE B XOJI€ PA3BUTHs MATEMAaTUKU KaK HAYKU;

® 3HATh NPUMEPHl MATEMATHYECKUX OTKPBITUA U UX aBTOPOB, B
CBSI3U C OT€YECTBEHHON U BCEMUPHON UCTOPHUEH.
BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYUYUThCS B 5-6 Kiaccax (17
o0ecrieyeHUs1 BO3MOKHOCTH YCIIEIIHOTO MPOA0JIKeHHsI 00pa30BaHUs
Ha 0230BOM M yIJIy0JIeHHOM YPOBHSIX)
DJieMeHTbI TEOPUMU MHOKECTB U MATEMATHYECKOM JIOTUKH

e Onepuposamv®  noHAMuAMU: — MHONCECME0,  XAPAKMEPUCIUKU
MHOJICECMBA, INEMEHM  MHOJNCECMBd, Nycmoe, KOHeUHOe U OeCcKOHeuHoe
MHOJHCECMBO, NOOMHONICECMBO, NPUHAOAEIHCHOCTb,

®  onpedensimv NPUHAOTIEINCHOCTD onemenma MHOICECmEBY,
00beOUHEHUIO U NEePEeCEUEHUI0 MHOICECME,; 3A0a8amb MHOICECMEO C HOMOUBIO
nepevucienus dAEMEHMO8, CLOBECHO20 ONUCAHUSL.
B noBceqHeBHOM KU3HU U NIPU U3YyYEHUM APYTUX NpPeIMeTOB:

®  PACNO3HABAMD JIO2UYECKU HEKOPPEKMHbLE BbICKA3bIBAHUS,

® CMpoumv YenouKu YMO3AKIIOYEHUN HA OCHO8E UCNOIb308AHUS
npasul 102UKU.
Yucna

o Onepuposamv NOHAMUAMU: HAMYPAILHOE HUCLO, MHOICECMBO
HAMYPATbHLIX YUCET, YeN0e YUCTO, MHONCECBO YEeablX Hucel, 0ObIKHOBEHHAS
0podb, OdecamuyHnas Opodb, CMEWAHHOE HYUCLO, PAYUOHAIbHOE HUCTO,
MHOJICECMBO — DAYUOHATLHLIX — YUCET,  2eOMEMPUHecKas — UHMEPRpemayusl
HAMYPAIbHbLIX, YEblX, PAYUOHATLHBIX,

®  nonumMamvs U OOBACHAMbL  CMbICL  NOZUYUOHHOU  3ANUCU
HAMypaibHo20 YUCia,

®  GBINONHAMb GbIYUCACHUS, 8 MOM YUCAE C UCNOAb308AHUEM NPUEMOE
PAYUOHANBHLIX — GbIYUCICHUL,  0OOCHOBLIGAMb  ANOPUMMbL  BbINOJHEHUS
oencmeull;

®  ucnonvzosamv npusHaku oemumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11,
CYMMbL U NPOU3BEOCHUS YUCET NPU GbINOTHEHUU GbIYUCICHUN U PeuleHulU 3a0at,
000CHOBbIBAMb NPUSHAKU 0eTUMOCTIU,

®  GLINONHAMb OKpYeleHue PAYUOHANbHLIX HUCel C  3A0AHHOU
MOYHOCMbIO;

®  Yynopsaoouueamv YUCId, 3ANUCAHHLIE 6 6UOe OObIKHOBEHHLIX U
decamuunslx Opoobeli,

e naxooumv HOL u HOK uucen u ucnonvzogamv ux npu peuweHuu
3a04a,.

®  onepuposamv  NOHAMUEM  MOOYIb  HUCIA, 2eOMEempUYecKas
unmepnpemayust MOOYJIs YUCia.

B noBce1HeBHO KU3HU U NIPH M3YyYEeHUM IPYTUX NPeIMETOB:

2
34ecb 1 fanee — 3HaTb onpegesieHMe NOHATUA, YMETb NOACHATb €r0 CMbIC/, YMETb UCMO/1b30BaTb MOHATME U €ro
CBOWCTBa NPW NPOBEAEHUN PACCYXKAEHWUN, AOKA3aTENbCTB, peLleHnn 3a4ad.




®  npuUMeHsMb NPABUNd  NPUOTUNICEHHBIX — BbIYUCTEHUN  NpuU
peweHuy NpaKkmu4eckux 3a0ad U peuwleHuu 3a0ai Opyeux Y4eOHvlx
npeomemos;

®  GLINOJHAMbL CPABHEHUE pe3yIbMaAmos BblYUCTICHUU NpU
peweHuy  npaKkmudeckux 3a0ay, 6 MOM Uucie NPUOIUNCEHHBIX
BLIYUCTICHULL,

®  COCmaenAms  HUCNOBble  BbIPANCEHUS U OYEHUBAMb  UX
SHAYEHUsl NPU peueHUuY NPaKmu4ecKux 3a0ad U 3a0a4 u3 oOpyeux y4eOHvlx
npeomemos.
YpaBHeHMsI M HEPABEHCTBA

e Onepuposamv NOHAMUAMU. PABEHCMB0, YUCTI080€ PABEHCMEBO,
ypagHeHue, KOpEHb  VYPAGHEHUs, peweHue YpPagHeHus,  4Yucilogoe
HepaseHcmao.
CrarucTUKa U TeOpusi BEepPOSITHOCTE

o Onepuposamsv NOHAMUAMU. CHOAOHAMbIE U KPY2OBble OUASPAMMDI,
mabauybl OaHHbBIX, CpedHee apugmemuyecKoe,

®  uzsneKams, UHGOpMayUro, NPeoCmasieHHyo 6 mabauyax, Ha
ouazpammax;

® cocmasiams MabAUYLL, CMPOUMb OUASPAMMbI HA OCHOBE
OAHHbIX.
B noBceHeBHOM KU3HM U IPH M3YYEHHUH JAPYTUX NPeIMETOB:

®  u3GICKAMD, UHMEPNPemuposams u npeobpazosvieams
ungopmayuio, NPeOCMAasiIeHHyl0 68 madbiuyax u Ha OuaAzpammax,
ompaxcalowylo CeoUCmMea U XapakmepucmuKky peanrbHblX Npoyeccos u
A61eHULL.
TexcroBble 32124

o  Pewamv npocmvie u CLONHCHBIE 3A0a4U PA3HBLIX MUNOS, A MAKICE
3a0ayu NOSLIUEHHOU MPYOHOCIU,

®  UCNONB308aMb PA3Hble KpPAMKUe 3anuci Kak MoOenu meKCmos
CHLOJCHBIX 3a0ay 051 NOCMPOEHUs. HOUCKOBOU CXeMbl U peuteHUst 3a0ay;

®  3HamMb U NpuMeHAmb 06a cnocoba noucka peutenus 3aoau (om
mpeboBanUs K YCLOBUIO U OM YCIL08USL K MPeb08anUI0);

®  MOOenuUposamv PAcCylCOeHusi Npu HNOUCKe PpeweHus 3a0ay ¢
nomouvio epap-cxemol;

®  guloenAmb SMANbl peuieHuss 3a0aui U COOepiCaHue Kanco020
amana,

®  UHMePNPeMmUPOsams GbIUUCTUMEIbHbIE pe3VIbmamsl 6 3adaue,
uccnedo6ams NOJYHeHHOe PeueHUe 3a0a4u;

®  aHaAMU3UPOBATND 6CEB03MOICHLE cumyayuu 83AUMHO20
pacnonodicenusi 08yx 00bEKMO8 U UMEHeHUue UX XapaKmepucmux npu
COBMECIMHOM OBUIICEHUU (CKOPOCTb, 8peMsl, PACCMOsHUEe) NPU peuleHul 3a0ay
Ha OsudiceHue 08yx 00beKMO8 KAK 8 OOHOM, MAaK U 8 NpPOMUBONOJIONCHBIX
HAnpasienusix;

®  uCCnedo8amb GCEBOIMONCHbIE CUMYAYUU NPU PEUeHul 3a0ay HA
dsudicere no pexe, PAcCCMAmpusams pazuvle CUCIeMbl OMCUema,

®  pewiamsv pazHOoOpazHvie 3a0auU «HA YACTIUY,

®  pewams U 000CHOBLIBAMb CBOE peuleHue 3a0ai (8blOensimy




MaAmemMamuyecKyro 0CHO8Y) Ha HAXO0HCOeHUe Yacmu YUCId U YUCId No e20
4acmu Ha 0CHOBe KOHKPEMHO20 CMbICIA OPOOU;

® 0co3Hasamv U O00BACHAMbL UOEHMUUYHOCMb 3aA0a4 pPA3HbIX
MUnos, CeA3bIBAIOWUX MpU GeIuyUHbl (Ha pabomy, HA NOKYNKU, HA
osudicenue), 6bl0eAMb MU BEIUUUHbL U OMHOULEHUS MeHCOY HUMU,
NPpUMEHAMb UX NPU peuleHuu 3a0ay, KOHCMPYUpOo8amsv coOCMEEeHHble
3a0ayu YKa3aHHbIX MUnoe.
B noBceHeBHOM KU3HU U IPH M3YYEHHUH APYTUX NPeIMETOB:

® guoenamv  Hpu  pewleHuu  3a0ay  XApaAKmepucmuku
paccmampusaemotrl 8 3a0aie Cumyayuy, OMmiuyHvle Om peaibHulx (me, om
KOMOPbIX  abCmpazuposaniucy), KOHCMPYUposams Ho8ble CUmyayuu ¢
VUemom 3mux Xapakmepucmux, 8 4acmHOCMU, Npu peuleHuu 3a0ad Ha
KOHYEeHmpayuu, y4umléams NJI0MHOCMb Geuecmea;

® pewamb U  KOHCMpyupoeamv  3a0auyu  HA  OCHO8e
PACCMOMPEHUs peanbHblX CUMYayuti, 8 KOMOpblX He mpedyemcs MmoyHblll
BLIYUCIUMENbHBIU Pe3yIbmanm;

® pewamsb 3a0a4u HA OBUIICEHUE NO peKe, pPAcCMampueds
pasmvle cucmemvl omcyema.
Harusanast reomerpust
I'eomerpuueckne purypbi

e [3enexams, UHMEpPNPemuposams u npeobpa3oevieams
uHgopMayuio 0 2eomempuyecKux Gueypax, NPeoCmMAagieHHYIO HA Yepmencax,

®  uzobpadcamv usyuaemvie ueypol om pyKu U ¢ HOMOWDIO
KOMNblOMePHblIX UHCMPYMEHMOE.
HN3MepeHus U BbIYUCTICHUSA

®  GLINOJIHAMb U3MepeHUue ONUH, PACCIOSAHULL, GeIUYUH Y2ll08, C
NOMOWBIO UHCIMPYMEHMO8 OJisl USMEPEHULL OIUH U Y208,

®  BLIYUCTAMb NIOWAOU NPAMOY20TbHUKOS, K8AOPamos, o0bembl
NPAMOY20/IbHbIX NAPAJLIeNenUned0s, Kyoos.
B noBceqHeBHOM KU3HU U NIPU U3YyYEHUM APYTUX NpPeIMeTOB:

o 6blYUCIIAANb  pACCNIOAHUA  HA  MeCmHocmu 6 cmaHOapmezx
cumyayusix, nIOWaou y4acmKos npsiMoy2oibHou opmbl, 00vbeMbl KOMHAM,

° BblNOJIHAMb npocmeﬁmue noCmMpOeHUusl Ha MeCcmHOoCnu, Heobxooumbvle 8
PeanbHOU JHCUSHU,
o oyerusantb pasmepsvl pedjlbHblx 00beKmos OKpyatcaroujeco mupa.

Hcropus MaTeMaTUKHU
o Xapaxmepmoeamb 8K1A0 ebl()aiow;uxc;z mamemamuxkos 6
passumue mamemamurku U UHbLX HA)YHbIX obnacmel.

BoinmyckHuk HayuuTes B 7-9 kiaccax (Il MCIIOJIb30BAHUS B
MOBCEAHEBHOM KM3HU M 00ecredeHHs] BO3MOKHOCTH YCIIEIIHOI0
NMpoAoJKeHHsI 00pa3oBaHusi HA 0a30BOM YPOBHeE)




DJIeMEeHThI TEOPUH MHOKECTB U MATEMATHYE€CKOM JIOTHKH

e OrmepupoBarh Ha 0a30BOM YPOBHE® IOHSTHSMH: MHOMKECTBO,
3IIEMEHT MHOXKECTBA, IOAMHOKECTBO, TPUHAJIEKHOCTB;

e  33/1aBaTh MHOXXECTBA MIEPEUHCIICHUEM UX JJIEMEHTOB;

e HAXOOUThb  IlepecedeHue, OObEOUHEHHE, IIOAMHOXECTBO B
NPOCTEUILINX CUTYaLUsIX;

e omepupoBaThb Ha 0a30BOM YpOBHE TOHSATHSAMH: OIpEleIeHHE,
aKcuoma, Teopema, J0Ka3aTeJIbCTBO;

® TPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI ISl TMOATBEPKICHHUSI CBOUX
BBICKA3bIBaHUI.
B noBceqHeBHOM KU3HU U NIPU U3YyYEHUHM APYTUX NPeIMeTOB:

®  CNOJIb30BaTh rpauuecKkoe IMpeICTaBICHHEe MHOXECTB s
ONMCaHUs PEATBHBIX MPOLIECCOB U SIBJICHUM, MPU PELICHUH 3a/1a4 JPYrUX
y4eOHBIX IPEIMETOB.
Yucaa

e  OmnepupoBaTh Ha 6a30BOM YpOBHE NOHSATHAMU: HATYypaIbHOE YUCIIO,
LEeJI0Oe YHCII0, OOBIKHOBEHHAs IpoOb, JecATHYHAs IpoOb, CMEIIaHHas Jpoob,
panroHaIbHOE YHCIIO, apu(hMETHUECKUN KBAAPATHBIA KOPEHb;

®  UCHOJB30BAaTh CBOMCTBA 4YHCEN U IMpaBWwia JCHCTBUH MpuU
BBIITOJTHEHUHN BI)I‘-IPICJIGHI/Iﬁ;

e  HCHONB30BAaTh MpU3HAKK Jenumoctd Ha 2, 5, 3, 9, 10 mpm
BBINOJIHEHUY BBIYMCIICHUH U PEIIEHUH HECTIOXKHBIX 33/1a4;

e  BBIIOJHATH OKPYIJICHHE PAlMOHAIBHBIX YHCEN B COOTBETCTBHU C
IpaBUJIaMU;

o OLCHMUBATL 3HAYCHUC KBAJAPaTHOTO KOPHSA M3 MOJOXKHUTCIBHOTO
LEJIOTO YHCIIA;

e  pacro3HaBaTh PALMOHAJIBHBIC U UPPALMOHAIBHBIE YUCTIA,

e  CpaBHMBATH YHMCIA.
B noBceaHeBHOM KU3HU M NIPU U3YYEHUH APYIUX NPeIMeTOB:

e  OLCHMBAThH PE3YJbTAThl BHIYUCICHUH MPHU PELICHUU NPAKTHYECKUX
3ajay;

o BBITIOJIHATH CPaBHECHUEC YHCCII B PCAJIbHBIX CUTYallUAX,

o COCTAaBJIATh YUCIOBBIC BBIPAKCHHA IMPU PCHIICHUN INPAKTUYCCKUX
3a/1a4 M 3aj71a49 U3 IPyTuX yIeOHBIX MPEAMETOB.
ToxknecTBeHHbIE IPe0OpPa30BaHUA

o BrimoaaaTs HECJIOKHBIC HpeOGpaSOBaHI/IH JUISL BBIYUCJICHUA
3HAUYEHUH YHCIOBBIX BI)Ipa)KeHI/Iﬁ, coAcpKalux CTCICHU C HaTypaJlbHbIM
MoKa3artesieM, CTETIIeHH C LeJIbIM OTPULATENbHBIM IIOKa3aTeNeM;

o BBIIIOJIHATh HCECJIIOKHBIC Hpe06pa3OBaH1/m TEIbIX BBIpa)KeHHﬁ:
pacKpbIBaTh CKOOKH, IPUBOJUTH TIOJAOOHBIE CllaraecMbIe;

®  JCIIONB30BaTh (OPMYJIBI COKPAILICHHOTO YMHOXKEHHS (KBagpat
CYMMBI, KBaJpaT pa3HOCTH, Pa3HOCTh KBaJPaTOB) Ul YIPOLICHHS BBIYMCICHUN
3HAYECHHUN BBIPAKCHUI;

e  BHINOJHATH HECIOXKHBIE TPEoO0pa3oBaHUs  APOOHO-THHEHHBIX
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BBIpa)KCHHfI n BI:;Ipa)KCHI/Iﬁ C KBaJIpaTHBIMHU KOPHSIMU.

B noBcenHeBHOM KU3HM M NIPH M3YYECHHH APYTUX NMPEIMETOB:
o NMOHUMATh CMBICJI 3allMCH YHCJIa B CTAHAAPTHOM BUAC,

o OICpUpPOBATH Ha 06a30BOM YPOBHC MOHATUEM «CTAaHAAPTHAsA 3aIlUCh
quciia».

YpaBHeHUs U HEPABEHCTBA

e OnepupoBaTb Ha 0a30BOM YpPOBHE IOHATUSMH: PaBEHCTBO,
YHUCIOBOE PpABEHCTBO, YPAaBHEHUE, KOPEHb YpPaBHEHMs, pELICHHE
YpaBHEHMsI,  YHMCIOBOE  HEpPaBEHCTBO,  HEPABEHCTBO,  pPELICHHE
HEPaBEHCTBA;

® [IPOBEPATh  CIPaBEUIMBOCTb  YMCJIOBBIX  pPaBEHCTB U
HEpPaBEHCTB;

e pemarb JUHEHHbIE HEPABEHCTBA M HECIIOKHBIE HEPABEHCTBA,
CBOJAILMECS K IMHEHHBIM;

e pemarb CHCTEMBbl HECJOXHBIX JIMHEHHBIX ypaBHEHUH,
HEpPaBEHCTB;

®  TIPOBEPATH, ABJISETCS JIN JAHHOE YUCIIO PEIICHHUEM YpaBHEHUS
(HepaBeHCTBA);

e pewarh KBagpaTHbIE YpaBHEHUs 1O ¢opmysie KopHeil
KBaJ[paTHOTO yPaBHEHUS;

e  u300pakaTh pelICHHs] HEPAaBEHCTB U UX CUCTEM Ha YMCIIOBOM
IIPSIMOM.

B noBcegHeBHOI )KM3HM M IPU U3YYEeHHUH APYTHX NPEAMETOB:

o COCTaBJIATh U pE€lIaTh JJMHCUHBIC YPAaBHCHHUA IIPU PCHICHUU 3aadv,
BO3HUKAIOIINX B APYTUX YI€OHBIX MpeIMeTax.

DOyHKIUH

e Haxomute 3HaueHuWe QYHKIUU TO 3aJaHHOMY 3HAYCHHIO
apryMeHTa;

® Haxo/AWTh 3HAaYEHUE apryMeHTa IO 3aJaHHOMY 3HAYCHMIO
(GYHKIMU B HECTIOKHBIX CUTYaIHAIX;

e ompenensATh IMOJOKEHHE TOYKM IO €€ KOOpJIUHaTam,
KOOPAMHATBI TOUKH IO €€ MOJI0KEHUI0 Ha KOOPAMHATHON IIIOCKOCTH;

e 10 rpaguKy HaxXoIuUTh O0JACTh ONpEIENCHHs, MHOXECTBO
3Ha4eHUH, Hyau  (QYHKIUHM, OPOMEXKYTKM  3HAKOMOCTOSHCTBA,
NPOMEXYTKM BO3pacTaHMs M YyObIBaHHWs, HauOoJsblllee M HaMMEHbIIIEe
3HaYeHUs QYHKIINH;

®  CTpOUTH IpaduK JUHEHHON QyHKINM;

®  TIPOBEPATH, SBIISCTCS JIM TaHHBIN rpaduk rpadukom 3aJaHHON
¢GbyHKIMHU (JIMHEHHOM, KBaApaTUYHON, 0OpaTHOI NPOMOPIIMOHAIBHOCTH);

e ompenensaTh NPUOTMKEHHBIE 3HAYCHHWS KOOPAWHAT TOYKH
nepeceyeHus rpauKoB PyHKIIHIA;

®  OIEepUPOBATH Ha 0a3o0BOM ypOBHE TOHSATHSIMH:
MOCJIeIOBATEIBHOCTh, apuU(pMeTHdecKass NpPOTpeccusi, TeoMeTpUIecKas
MIPOTPECCHS;

e  pemaTh 3aJaddl Ha TPOTPECCHU, B KOTOPBIX OTBET MOXKET OBITh
MIOJTY9IeH HETIOCPEACTBEHHBIM ITOCUETOM 0€3 mpuMeHeHUs (popMmy.




B noBce HeBHOI JKU3HU U IPH U3YYEeHUU APYTUX NMPeIMeTOB:

®  HCIOIB30BaTh rPaMKH PeajbHBIX MPOLECCOB U 3aBUCHMOCTEN LISt
OIpeieieHHs] UX CBOMCTB (HauOOJIbIIME U HAUMEHBIIIME 3HAYCHUS, TPOMEKYTKH
BO3pacTaHusi W YObIBaHUs, OOJAaCTH MOJOKUTEIbHBIX W OTPHIATENIbHBIX
3HAYCHUH U T.11.);

®  HCMOJB30BaTh CBOWCTBA JIMHEWHON (YHKIMU u ee Tpaduk Npu
peLIeHUH 3a/1a4 M3 APYTHX YYEOHBIX MPEIMETOB.

CTaTuCTHKA U TeopHs BEPOSATHOCTE

e lIMeTh mpeACTaBIICHHE O CTATHCTHYECKUX XapaKTEPUCTHUKAX,
BEPOSITHOCTH CIIY4aifHOT'O COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;

e pemarh NPOCTEHIME KOMOMHATOPHBIE 3aJa4ydl METOIOM
MPSIMOTO U OPraHU30BAHHOTO Iepedopa;

®  MPEACTaBIAThH JAHHBIC B BUJIC TAOIUII, TUarpaMM, rpaduKoB;

e uyTaTh HMH(OPMAIHIO, MPEACTABICHHYIO B BHJIE TAOIUIIBI,
JTUarpamMmbl, rpauka;

®  OmpenensaTh OCHOBHBIE CTAaTUCTHMUECKHE XapaKTEPUCTUKHU
YHCIIOBBIX HAOOPOB;

®  OIEHUBAThH BEPOSATHOCTH COOBITHS B MPOCTEUIINX CIYyYasixX;

® UMETh MPEACTaBICHHUE O POJIM 3aKOHAa OOJIBIIUX YHCENT B
MAacCCOBBIX SIBJIEHUSX.

B noBceHeBHOI KU3HU U IPH U3YYEHUU APYTUX NPeIMETOB:

(] OLCHHUBATH KOJINYECCTBO BO3MOXXHBIX BapI/IaHTOB METOAOM
niepebopa;

e  WMETh NPEICTaBJI€HHE O POJH MPAKTHYECKH JIOCTOBEPHBIX H
MaJIOBEPOSITHBIX COOBITHIA;

e CpaBHHMBaThb OCHOBHBIE CTaTHUCTHYECKHE XapaKTEPUCTHUKH,
MOJIyYeHHbIE B TMpOIECCe peUIeHUs MPUKIAJAHON 3a1auyu, H3y4yeHUus
peanbHOro SIBJICHUS;

®  OIICHMBATh BEPOATHOCTH pEAJTbHBIX COOBITHH W SIBJICHUN B
HECJIOKHBIX CUTYaIUsX.

TekcTOBBIE 3a1aUH

(] PeIHaTI) HECJIOXKHBIC CHOXKCTHBIC 3aJaydyu pa3HbIX THUIIOB Ha BCC
apr(hMeTHYECKHE JEUCTBUS;

e  CTPOMTH MOJEIb YCIOBUS 3amaud (B BUje TaOJMIBI, CXEMBI,
pUCYHKAa WJIM YpaBHEHHS), B KOTOPOM JaHBl 3HAYEHUS JIBYX M3 Tpex
B3aMMOCBS3aHHBIX BCJIMYHMH, C IICJIBIO IIOMCKA peIHeHI/IH 3aJa4du,

®  OCYIIECTBIATH CIIOCOO TIOMCKAa pENIEHHs 3a7a4yd, B KOTOPOM
pacCy’KJIEHHE CTPOUTCA OT YCIIOBUS K TPEOOBAaHMIO WJIM OT TPeOOBAaHUS K
YCIIOBHIO;

®  COCTaBJISATH IJIaH PELICHUs 3a/1a4H;

e BBIJICISTH TAlbl PEIICHUS 3a/1a4H;

®  HHTEPIPETHPOBATh BBIYKMCIUTEIbHBIE pPE3yJabTaThl B  3ajadye,
MCCIIeI0BATh MOJyYeHHOE PEIIEHHE 3a/1auH;

e 3HATH pa3IM4yMe CKOPOCTEH OOBEKTAa B CTOSYEH BOJIE, NPOTUB
TCUCHUA U 110 TCUCHUIO peKI/I,

e  pemiath 337a4M Ha HAXOKJIECHHME YACTH YKCJIa M YMCIIa [0 €ro YacTH;

e pemiath 3aJa4d pasHbIX THUMOB (Ha pabOTy, Ha MOKYNKH, Ha




)_IBI/I)KCHI/IC), CBA3LIBAIONIUX TpU BCIWYUHBI, BBIACIATH OTU BCIWYUHBI U
OTHOLICHUA MEXAY HUMU,

o HaXOAWUTb MNPOHEHT OT 4YucCja, 4YUCIO IO IMPOUCHTY OT HCrO,
HaXOOUTh MPOLUCHTHOC CHUIKCHUEC NJIW NIPOLCHTHOC MOBBIICHUEC BEJIMYUHBI;

L4 pemaTh HECIOXKHBIC JIOTHYECCKHUE 3a1a4d METOAOM paCCYX(HCHHﬁ.

B noBceaHeBHOM KU3HM M IPM M3YYEHHHU APYTUX NPeIMETOB:

®  BBIBUIATh TUIIOTE3bl O BO3MOXKHBIX IIPEIEIBbHBIX 3HAYCHUAX
HCKOMBIX B 3ajlaue BEJIMUUH (JeaTh MPUKHUIIKY).

I'eomeTrpuueckue purypsoi

e  Omnepuposarb Ha 6a30BOM YpOBHE HNOHTHIMHU
reoMeTpHUECKUX (HUryp;

e u3BJIeKaThb HMHPOPMALMIO O TIeOMEeTpUYecKux (Qurypax,
IIPEICTAaBICHHYIO HA YEPTEKAX B IBHOM BUJIE;

e [pPUMEHATH Ui pEIIeHUS 3aJad TeOMEeTpUYecKHe (aKThI,
€CIIM YCJIOBHS UX NPUMEHEHU 3a/1aHbl B SIBHOM (opMme;

e  pemiarh 33Ja4U HAa HAXOXJAECHUE F€OMETPUUECKUX BEJIUYUH I10
o0pa3iaM WM aJirOpUTMaM.

B noBcenHeBHOM KU3HM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

®  UCNOJNB30BAaTh CBOWCTBA TE€OMETpHUYECKUX uryp s
pellieHrs TUIOBBIX 3aJa4, BO3HUKAIOIIMX B CUTYyalUsX IOBCEIHEBHOU
KU3HU, 337a4 IPAKTUYECKOT 0 COAECPKAHUS.

OTHomIeHus

e OmnepupoBaTb Ha 0a30BOM YPOBHE IOHSATUSMHU: PaBEHCTBO
¢buryp, paBHble (UI'Ypbl, PaBEHCTBO TPEYTOJILHUKOB, NapajjieIbHOCTh
NPSMBIX, MEPHEHIUKYISIPHOCTh MpPSMBIX, YIJbl MEXAY MPSAMbIMH,
NIEPIEHIUKYJIAP, HAKIIOHHAS, IPOEKIIUSL.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTHUX NPEIMETOB:

o HUCMOJIb30BATh OTHOWICHUA [JIs1 PCIICHUA HpOCTeﬁIHPIX 3a1aa4,
BO3HUKAKOIINX B peanLHoﬁ JKHU3HU.

N3mepenus u BoIYMCICHUS

e  BrInosHATH U3MEPEHUE IJIUH, PACCTOSIHUM, BEIMYUH YIJIOB, C
ITOMOLIBI0 HUHCTPYMEHTOB JJI1 U3MEPEHUH JUIMH U YTJIOB;

e npuMeHATh (opMysbl MepuMeTpa, IUIOMAAM U 0o0bema,
IUIOLIAI TOBEPXHOCTH OTAEIBHBIX MHOTOTPAHHUKOB IIPU BBIYHMCIEHUSAX,
KOI'/Ia BCE TAaHHBIE UMEIOTCSI B YCIIOBUU;

®  [PUMEHSTh TeopeMy [Tucaropa, 0a3oBbIe
TPUTOHOMETPUYECKHE COOTHOIICHHUS JUIsl BBIYMCIIEHUS JUIMH, PACCTOSHUIA,
IIJIOIIAJEH B IPOCTEUIINX CIIyqasX.

B noBceaHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NPeIMETOB:

e  BBIYMCIATH pACCTOSHUS HA MECTHOCTM B CTaHIApTHBIX
CUTYyallUsX, IJIOMIATN B MPOCTEHIINX CiIydasX, MPUMEHATh (POPMYIbI B
MPOCTEUIIINX CUTYAlUSIX B TOBCETHEBHOM KU3HHU.

I'eomeTpuyeckue NocTpoeHus

e 1300paxxaTh THUNOBBIE IUIOCKHE (Urypel U QUIypbl B
MIPOCTPAHCTBE OT PYKH U C TOMOIIbI0 HHCTPYMEHTOB.

B noBceaHeBHO KU3HM M NIPM U3YUYEHHHU APYTUX NPeIMETOB:

L4 BBIIIOJIHATH HpOCTCﬁIJ.IHC NIOCTPOCHUMA Ha  MCCTHOCTH,
HCO6XO,Z[I/IMBIC B peaﬂBHOﬁ KHU3HH.




I'eomeTpuueckne npeodpazoBaHus

e Crpoutb (¢urypy, CHUMMETPUYHYIO JaHHOW  Qurype
OTHOCHUTEIIBHO OCH U TOYKHU.
B noBceHeBHOM KU3HN U IPH M3YYEHHUH APYTUX NPeIMETOB:

®  pacro3HaBaTh ABMKEHHE OOBEKTOB B OKPYXKAIOIIEM MHpE;

®  pacro3HaBaTh CHMMETPUYHBIE (PUTYPHI B OKPYKAIOIIEM MHpE.
BekTopbl M KOOPAMHATHI HA IJIOCKOCTH

e  OmnepupoBaTh Ha 6a30BOM YpPOBHE MOHSATHUSIMH BEKTOpP, CyMMa
BEKTOPOB, IPOU3BEJICHNE BEKTOPA HA YHCIIO, KOOPAUHATHI HA IJIOCKOCTH;

e ompenensaTh NPUONMKEHHO KOOPJAMHATHI TOYKH IO €€
M300pakeHUI0 Ha KOOPIMHATHOM TIIOCKOCTH.
B noBceaHeBHOM KU3HM M NIPM M3YYEHHHU APYTUX NPeIMETOB:

®  JCIOJIB30BaThb BEKTOPBI JUI PELICHUS NPOCTEHIIMX 3a7a4 Ha
OIpeIeJICHUE CKOPOCTU OTHOCUTEIIBHOIO JIBUKEHUS.
Hcropuss MmaTeMaTuKH

e  OnuceiBaTh OTJIECJIbHBIE BBIIAIOLIMECS pe3yJbTaThl,
IIOJIyYE€HHBIE B X0JI€ Pa3BUTHUS MaTEMaTUKU KaK HayKH;

® 3HATh NIPUMEPHl MATEMATHUYECKUX OTKPBITHI U UX aBTOPOB, B
CBSA3U C OTEYECTBEHHON U BCEMHUPHON UCTOPUEH;

e [IOHMMAaTh POJb MAaTEMATUKH B pa3BuTuu Poccum.
MeTtoanl MaTeMAaTHKH

e BrpiOuparh NOAXOASIIUA HM3YYCHHBIA METOJ ISl PEIICHUS
M3Y4YEHHBIX TUIIOB MaTEMaTUYECKUX 3a]1a4;

o HpI/IBOI[I/ITL MNpUMEPbI MATCMATUYCCKUX BaKOHOMCpHOCTCﬁ B
Oprxcanmeﬁ ﬂeﬁCTBHTeHBHOCTH U MPOU3BCACHUAX UCKYCCTBA.

BpInyCKHUK NOJYYHT BO3MOKHOCTh HAYYUThCH B 7-9 Ki1accax 1Jid
o0ecrnevyeHusi BO3MOKHOCTH YCIELTHOT0 MPOI0JKEeHHsI 00pa3oBaHus
Ha 0a30BOM U YIJ1y0JI€HHOM YPOBHSIX
DJIeMEeHThI TEOPUH MHOKECTB H MATEMATH4YEeCKOM JIOTHKH

° Onepupoeamb4 HNOHAMUAMU. ONnpedeiieHue, meopemd, aKCUomd,
MHOIHCECMBO, XAPAKMEPUCIMUKU MHONCECMEA, IJIEMEHM MHONCECMEd, NYCHoe,
KOHeuHoe U OeCKOHEYHOEe MHONCECME0, NOOMHONCECMEO, NPUHAOIEHCHOCTDb,
BKIIOYEHUE, PABEHCIBO MHONICECTNE,

®  U300pANCAMB MHOJCECBA U OMHOUEHUE MHONCECME C NHOMOWbLIO
Kpyeos Jiinepa;

®  onpeoensimo NPUHAONEIHCHOCHIb a/lemenma MHOJICECmBY,
00beOUHEHUIO U NePEeCeYeHUI0 MHONCECB;

®  3a0a6amb MHOJCECMBO C HOMOWDLIO NePEeHUCTeHUSl DJIeMEHMO8,
CNOBECHO20 ONUCAHUSL,

®  onepuposamv  NOHAMUIMU.  GbICKA3LIBAHUE, UCMUHHOCMb U
JIOJICHOCMb  BbICKA3bIGAHUS, OMPUYAHUE BbICKA3bIGAHUU, ONnepayuu  Hao
BICKA3LIBAHUAMU. U, UTU, HE, YCIOBHbLE BbICKAZIBAHUSL (UMIIUKAYULL);

o Cmpoumbs 6blCKA3bl6AHUA, OMPUYAHUA BbICKA3bIBAHUI.

4
34ecb 1 fanee — 3HaTb onpegesieHMe NOHATUA, YMETb NOACHATb €r0 CMbIC/, YMETb UCMO/1b30BaTb MOHATME U €ro
CBOWCTBa NPW NPOBEAEHUN PACCYXKAEHWUN, AOKA3aTENbCTB, peLleHnn 3a4ad.




B noBceaHeBHO KU3HM M NIPU U3YUYEHHHU APYTUX NMPeIMETOB:

®  Ccmpoumbs Yenouku yMO3axKuoOUeHUll Ha OCHO8E UCNOIb30GAHUS
npasun 102UKU;

®  UCNONB308aMb MHOMCECMBA, ONepayul ¢ MHONCECMEAMU, Ux
epaguyeckoe npeocmasgienue OJisl ONUCAHUA PedbHbIX NPOYeccos U
ABNEHUU.
Yucaa

o Onepuposamv NOHAMUSIMU. MHONCECMBO HAMYPATbHBIX HUCE,
MHOICECMBO YENbIX YUCET, MHONCECMBO PAYUOHATBHBIX HYUCEN, UPPAYUOHATILHOE
YUCNO,  KBAOPAMHBIL — KOPEHb,  MHONCECMBO  OCUCMGUMENbHbIX — Yucel,
2eoMempuyeckas UHMepnpemayliss HAMypaibHblX, UYeblX, DPAYUOHAIbHLIX,
0€UCMBUMENbHBIX YUCEIL;

®  noHUMamb U OOBACHAMbL — CMbICL — NO3UYUOHHOU — 3aNUCU
HAMYPAIbHO20 HYUCIA;

®  GLINONHAMb GLIUUCICHUSl, 8 MOM YUCLE C UCHOIb308AHUEM NPUEMO
PAYUOHALHBIX GLIYUCTCHUL,

®  GLINONHAMb  OKDY2NeHUe PAYUOHANbHBIX —YUCel C  3A0AHHOI
MOYHOCMbIO;

®  CPAsHUBAMb PAYUOHANLHBLE U UPPAYUOHATbHBIE YUCTA,

®  npedcmasiamsb payUoHAIbHOE YUCO 8 8Ude 0eCAMUYHOU Opoou

®  ynopsoouusamv HUCIA, 3QNUCAHHLIE 6 GUOe OObIKHOGCHHOU U
decamuyno Opoou;

o naxooums HOJ u HOK uucen u ucnonv3oeamv ux npu peuwieHuu
3a0au.
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  npuMeHAmMb NPABUNA  NPUOTIUNCEHHLIX — BbIYUCTIEHUN NpuU
peuleHuy NpaKkmudeckux 3a0ai U peuweHuu 3a0ay Opy2ux yYyeOHbIX
npeomemos;

®  GLINOJIHAML CPABHEHUe pe3yIbmamos BblYUCTeHUL  NpU
peuleHuy  NpaKkmuyeckux 3aday, 8 MOM YUCle NPUOIUINCEHHBIX
B8bIYUCTEHUU,

® cocmaenamv U OYEHUBAMb YUCIOB8ble BbIPANCEHUS NpU
peuleHuy NPaKmu4eckux 3a0a4 u 3a0ay uz Opyeux y4eOHvix npeomemos,;

®  3anucvléamv U OKpPY2lsMb YUCTIO08ble 3HAYEHUs PeanbHblX
8eUUUH C UCNOTL30BAHUEM PASHBIX CUCEM USMEPEHUS.
ToxnecTBeHHbIE IPe0OpPa30BaHUA

o Onepuposamv NOHAMUAMU CMENeHU C HAMYPalbHbIM
nokaszameinem, Cmenetu ¢ YeavlM OmpuyameibHblM noKazamenem,

®  GLINOIHAMb NPEOOPA30BANUSL YETbIX BbIPAINCEHULL: OeliCEUs] C
OOHOYNeHAMU  (CloJceHue, BbluUmanue, YMHOdiCeHue), Oeucmeus ¢
MHO2OUTIeHaMU (CNIoJCe e, BblUUMAaHUe, YMHONMCEHUE),

®  GLINOJIHAML  PA3NI0NCEHUEe MHO20YIEHO8 HA MHOMCUMENU
OOHUM U3 CROCODO08. BblHEeCeHUe 30 CKOOKY, 2PYNNUPOBKA, UCNONb308AHUE
@opmyn COKPAUeHHO20 YMHONCEHUSL,

®  BbIOenAMb KBAOPAM CYMMbL U PAZHOCMU OOHOYIEHO8;

®  pPACKNaovi8amv HA MHOMCUMENU KGAOPAMHbIL MPexueH,




®  BLINOIHAMbL NPEOOPA30BAHUS  BLIPAICEHUL,  COOEPAHCAUUX
CMeneHu ¢ yeavimMu OmpuyamenbHblMyu NOKA3amensimu, nepexooums om
3anucu 6 6ude CmeneHu ¢ YenblM OMPUYAMenbHblM noxKazamenem K
3anucu 8 guode opoou;

®  GLINONHAMD npeobpazosanus OpOOHO-PAYUOHATILHBIX
8bipadicenuil: cokpaujenue opoobeli, npusedenue areeopaudeckux opooeti K
obwemy 3HamMeHameso, CclLodicerue, VMHOJICEHUe, OeneHue
aneebpauveckux Opobeti, B0368edeHue  aneedpaudeckou  Opoou 6
HamypaivHylo U Yeayio ompuyamenbHyio cmenets,

®  GLINOIHAMbL NPEOOPA30BAHUSL  BLIPAIICEHUL,  COOEPAHCAUUX
K68aopammbvle KOPpHU,

®  guidenamb Keaopam CyMMbl UIU PA3ZHOCMU O8YUlIeHd 8
BbIPAINCEHUSIX, COOEPACAUUX KEBAOPAMHBLE KOPHU,

®  BLINOIHAMbL NPEoOPA30BAHUA  BLIPANCEHUL,  COOEPHCAUJUX
MOOYIb.
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  GLINOAHAMbL NPeobpazosanus U OeUCmeus ¢ YUCIAMU,
3aNUCAHHBIMU 8 CMAHOAPIMHOM 8UOe;

®  GLINOIHAMb NPeoOPA30BAHUsL ANCEOPAULECKUX BbIPANCEHUL
npu peutenuy 3a0a4 Opy2ux yueOHvlX npeomMenos.

YPaBHeHI/Iﬂ U HEPABCHCTBA
o Onepuposamb NOHAMUAMU. YPABHEHUE, HEPABEHCNTB0, KOPEHb

VpasHeHus, peulenue HepageHcmed, PAGHOCUIbHbIE YPABHEeHUs, 001ACb
onpedeneHus YpasHeHus (HepageHcmed, Cucmemvl YPAGHEHUU  UIU
HepaseHcms),;

®  pewams JUHElHble YPABHEHUS U YPABHEHUs, C800UMble K
JIUHEIHBIM C NOMOWBIO MOHCOECNBEHHBIX NPe0OPA308aHULL

®  pewams K8AOPAMHblE VPAGHEHUS U YPAGHEHUS, CEOOUMbIE K
K8AOPAMHbBIM C NOMOUWBIO MONCOECTNBEHHBIX NPe0OPA308aHULL;

®  peuwamsb OPOOHO-TUHEUHbIE YPABHEHUS,

®  pewams npocmeliuiue UPPAYUOHATbHbIE VDPAGHEHUS BUOd
Jf (x)=a, \/f (x) :\/g(x) ;

®  pewams ypasHeHus 8U0a X" =a ;

®  pewams YpasHeHUus CNOCOOOM PA3N0AHCEHUS HA MHONCUMENU U
3aMeHbl NnepeMeHHOl;

®  UCNONBL308aMb MemoO UHMEPBAN08 O/l PeuleHuss Yenvlx U
OpOOHO-PAYUOHATILHBIX HEPABEHCNE,

® pewamvb  JUHElHble  YPABHEHUs U  HepaeeHCcmed ¢
napamempamu,

® pewamb  HECI0JCHble  K8AOpamuvle  YPAGHEHUs  C
napamempom,

®  pewiamsb HECNONCHble CUCMEeMbl JUHEUHbIX YDAGHEeHUl C
napamempamu,

®  pewambv HeCI10HCHbIE YPABHEHUS 8 YENblX YUCTAX.




B noBceaHeBHO KU3HM M NIPU U3YUYEHHHU APYTUX NMPeIMETOB:

® cocmaenams U peuwlams JUHelHble U K8aOpammubvle YPaeHeHUs,
VpasHeHus, K HUM C800AWUECs, CUCEeMbl JUHEUHbIX YPAasHeHUl,
HepaseHCcma npu peueHuu 3a0ay Opyeux yueoHvlx npeomemos;

®  BLINOAHAMb OYeHKY  npagoonooobus  pe3yibmamos,
NOIYYAeMbIX NpU peuweHuUu JIUHEUHbIX U KEAOPAMMHbIX YPAGHEHUU U
cucmem TUHEUHbIX YPABHEHUU U HEPABEHCME NPU peueHUulU 3a0ay Opyeux
VUeOHbIX NpeoMemos;

®  gulOUpamMb COOMEEMCMEYIouUe YPasHeHUs, HePaBeHCMEa UIU
ux cucmemvl OJis1 COCMABNEHUA MAMEMAMUYECKOl Mooenu 3a0aHHOU
PeanbHOU cumyayuu uiu NPUKIaoHoU 3a0adu;

®  yMemb UHMEPNPEemuposamv NOJYYEHHbIN NpU  peuleHuu
VDABHEeHUs, HEPABeHCMBA UNU CUCTNEeMbl pe3yIbmam 6 KOHmeKcme
3A0AHHOU PeanbHOl CUMYayuu Uiu NPUKIAOHOU 3a0a4u.
DOyHKIUH

e Onepuposamev nOHAMUAMU: DYHKYUOHATLHAS 3A6UCUMOCTD,
@yuryus, epagux ynxyuu, cnocobvl 3a0anus QyHKyuu, apeymenm u
3Hauenue QyHKYyuY, 001ACMb ONpeoeneHUs U MHOICeCMBO 3HAYEHUL
Qyukyuu,  Hyu  QYHKYuU,  NPOMENCYMKU  3HAKONOCMOAHCMEA,
MOHOMOHHOCMYb YHKYULU, YeMHOCIMb/HeYemHOCb DYHKYUU,

o cmpoumb 2paguKku JUHEUHOU, KeaopamuuyHou yHKYul,

06pamHoll  NPONOPYUOHANLHOCMY, — QYHKYUU  8uoa: y=a+ Lb )
X+

y =x,y=3x: y=|x;

® Ha npumepe K8AOPAMUYHOU  (DYHKYUU, UCNOAb308AMb
npeobpaszosanus epaguxa @yukyuu Y=Ff(X) ons nocmpoenus epagpuros
Qynxyui y=af (kx+b)+c;

®  COCMAGIAMb YPAGHEHUs. NPIMOU NO 3A0AHHLIM YCIOBUSIM.
npoxoosueli uepe3 08e MOYKU C 3A0AHHLIMU  KOOPOUHAMAMU,
npoxoosueti uepez OAHHYI0 MOYKY U NAPALIeNbHOU OAHHOU NPAMOU,

® uccredogamsv yHKYUIO No ee epagpuxy;

®  HAXOOUMb MHONCECMBO 3HAYEHUU, HYIU, NPOMENCYMKU
3HAKONOCMOAHCMEA, MOHOMOHHOCMU K8AOPAMUYHOU (DYHKYUU,

®  onepuposams NOHAMUAMU: noCc1ed08amenbHOCMD,
apugmemuueckas npocpeccust, 2eo0MempuiecKds npocpeccusl,

®  pewams 3a0ayu HA APUDMEMUUECKYIO U 2eOMempPpudecKyro
npoepeccuro.
B noBcegHeBHOI :KM3HM M IPU U3YUYEHHUH APYIUX MPeaMeTOB:

®  ULIIOCMPUPOBAML € NOMOWbIO  2paduKka  peanbHyIo
3a8UCUMOCb UTU NPOYECC NO UX XAPAKMEPUCTNIUKAM,

®  UCNOIB308aMb CEOUCMBA U 2PAPUK KEAOPAMUYHOU (DYHKYUU
npu peutenuy 3a0a4 u3 opy2ux y4eoHvlx npeomemos.

TexcToBBI€ 3a1a4H
e Pewamb npocmvie U CIOMCHBIE 3A0AYU PASHLIX MUNOS, A MAKICE
3a0a4U NOBLIUEHHOU MPYOHOCIU,




®  UCNONB308AMb pPA3HbIE KpAMKUe 3anuci KAk MOOeiu MeKCmos
CILOJICHBIX 3a0aH OJ11 NOCMPOEHUsL NOUCKOBOU CXeMbl U PeUuleHUsl 3a0ay,

®  paziuuams MoOelb MeKCma U MOOelb peulenus 3a0ayi,
KOHCMPYUpo8ams K 0OHOU MOOeIU PeueHUss HeCI10HCHOU 3a0adu pazHbvle
MoOenu meKcma 3a0ay;

®  3Hamb u npumeHAmsb 06a cnocoba noucka peutenus 3aoad (om
mpebo8arus K YCI08UIO U OM YCL08UL K MPeb08aHuUI0);

®  MOOenuposams PpaccylcoeHus Npu NOUcKe peuleHust 3a0ay ¢
nOMOWbIO 2pag)-cxemul;

®  gbldenAmb IManvl peuleHus 3a0auu U COO0epHCaHUe Kanico02o
smana,

®  yMemb 6bIOUPAMb ONMUMATbHBIL MemoO peuleHuss 3a0ayu U
0Co3HABaAMb 6b160P Memoodd, pAccMampusams pasiudHvle Memoobl, HAXOOUNb
PasHble pewenus 3a0a4U, ecid 603MOACHO;

®  aHanuzUpPoOBamv 3amMpyOHEeHUs NPU peueHul 3a0a4;

®  GLINONHAMb PA3IUdHbIE NPeodPA308aHUs NPEONIONCEHHOU 3a0ayl,
KOHCMPYUpo8ams HO8ble 3a0auu U3 OAHHOU, 8 MOM 4ucie 0OpamHole;

®  uHmMepnpemuposamb GbIHUCIUMENbHbIE DPe3yIbmamsl 8 3a0aue,
UCCce0068anmsv NOLYYEHHOE peuleHue 3a0aUul;

®  auanuzuposamv 6CEB03MOICHbLE cumyayuu 63AUMHO20
PAacnonodcenuss 08yX 00BEeKMO8 U UBMEHeHUe UX XAPAKMmepucmux npu
COBMECMHOM OBUICEHUU (CKOPOCHIb, 8PEMsl, PACCMOsIHUE) NPU peueHuu 3a0a4
Ha O08udceHue 08YX 00BbEKMO8 KAK 6 OOHOM, MAK U 8 NPOMUEBONOLONCHbIX
HANPaBIeHUsX,

®  uccnedosamv B8CEBOZMOJICHbIE CUMYAYUU NPU peuleHuU 3a0ay Ha
08UdICEHUE NO peKe, PACCMAMPUBAMb PA3HbIE CUCTIEMbL OMCYemd,

®  pewamv pazHooOpasHvle 3a0auu «HA YACMUY,

®  pewamsb u 000CHOBLIBAMb C8O€ peuleHue 3a0ay (8vloensamy
Mamemamuyeckyio 0OCHO8Y) HaA HAXO0MCOeHUe Yacmu YUCid U Yucia no e2o
uacmu Ha 0CHOBe KOHKPEeMHO20 CMblCad OpooU;

®  0CcOo3HABamMb U OOBACHAMb UOSHMUYHOCMb 3A0ay¥ pPA3HbLIX
Munos, CeaA3bI8AIOWUX MpU GeludyuHvl (Ha pabomy, HA NOKYNKU, HA
o8udiceHUe), BblOeNAMb MU GEIUYUHbI U OMHOUWEHUS MeHCOy HUMU,
NPpUMEHAMb UX NPU peuleHuu 3a0ay, KOHCMPYUpOo8amsv coOCMEEHHbIe
3a0a4 YKA3aHHbIX MUN08;

®  grademv OCHOBHBIMU MEMOOAMU PeUleHUsl 3a0ay HA CMeCU, CRAABbL,
KOHYyeHmpayuu,

®  pewamv 3a0a4u HA NPOYEHMbL, 8 MOM YUCILe, CILONCHBLE NPOYEHMbL
¢ 000CHOBAHUEM, UCNONL3YSL PA3HbIE CNOCODbL;

®  pewiambv 102udecKue 3a0auu PAHbIMU CNOCODAMU, 8 MOM HUcie, C
08yMs OI0KaMU U ¢ MpeMsi OIOKAMU OAHHBIX ¢ NOMOWbIO Mabauy;

®  pewiams 3a0ayu N0 KOMOUHAMOPUKE U MeopUull 6epOSmMHOCMell HA
OCHOBE UCNONb30BAHUSL U3VHUEHHBIX MEMOO08 U 0OOCHOBIBAMb PeUleHUe,

®  pewamv HeCI0MNCHbLIE 3a0aUU NO MAMEMAMUYECKOU CIMAMUCIUKE,

®  061a0EMb OCHOBHLIMU MEMOOAMU PEULCHUS. CIONCEMHbIX 3a0au.
apugmemuueckuil, aneebpaudeckull, nepebop BAPUAHMOE, 2eOMEMPUYEcKUll,
epaghuueckuil, nPUMEHSIMG UX 8 HOBbLX N0 CPAGHEHUIO C U3VUEHHLIMU CUMYAYUSIX.
B noBceHEeBHOM KU3HU M NIPU M3YYECHUHM APYIHX NPeIMETOB:




® gwidenamb  NpU  peuleHuu - 3a0ay  XapakmepucmuKu
paccmampusaemoul 8 3a0ave cCumyayuu, OmiuyHvle om pealbHblx (me, om
KOMOPbIX  abCmpazuposaiucy), KOHCMPYUposams HOBble CUmyayuu ¢
yuemom 3mux Xapakxmepucmuk, 8 4acmHOCMU, NPU peuleHuu 3a0ad Ha
KOHYeHmpayuu, y4umovleams niOmMHOCMb 8eUieCmed;

® pewams U  KOHCHMPYUPOBAMb  3a0auu  HA  OCHOBE
paccmompetusi peaibHblX CUMyayull, 8 KOMopvlx He mpedyemcst moyHblll
BLIYUCIUMENbHBIU Pe3VIbmam;

®  pewams 3a0ayu HA OBUdICEHUe N0 peKe, PACCMAmpusas
PasHble cucmemuvl omcuema.
CrarucTUKa U Teopusi BepPOsITHOCTE

o Onepuposamsv NOHAMUAMU. CHOAOUAMbIE U KPY2OBble OUASPAMMDI,
mabauybl OAHHBIX, CpeOHee apuhmemuyeckoe, Meduana, HauboIvUee U
HauMeHblulee 3HA4eHUs. 8blOOPKU, PA3MAX 8bIOOPKU, OUCHepCUsl U CIMAHOAPMHOE
OMKNOHEHUe, CYHAUHASL USMEHYUBOCIND,

®  uzgleKamv UHGOpMayUro, NPeoCmasienHyo 8 mabiuyax, Ha
ouazpammax, epagukax;

® cocmasniams MadaUYdbL, CMPOUMb OUACPAMMbL U CPAPUKU HA
0CHOBE OaHHbIX,

®  onepuposamb NOHAMUSMU: (DAKMOPUAT HUCTA, NEPECNAHOGKU U
couemanus, mpeyeoavruk I[lackans;

®  NPUMEHAMb NPABUNO NPOU3EEOCHUS NPU PEUEHUU KOMOUHAMOPHBIX
3a0au;

®  onepuposamv NOHAMUAMU. CAYYAUHBIL ONbIM, CAYYAUHBIL 8bIOOD,
ucnelmaHue, 3dIeMeHmMaApHoe CayuatHoe codvimue (UCxod), Kiaccuieckoe
onpeoeneHue 8eposIMHOCIU CYYALIHO20 COObIMUSL, ONepayuu Hao CAyHatHbIMu
cobbimuAMuU,

®  npedcmasnamb UHGOPMAYUIO ¢ NOMOWLIO Kpy2os Diiiepa,

®  pewamsv 3a0ayu HA GbIMUCTIEHUE GePOSIMHOCMU C NOOCYEmOoM
KOIUYEeCEad 6APUAHINOE C NOMOWbIO KOMOUHAMOPUKU.

B noBcenHeBHOM KM3HHM M NIPH U3YYCHHH APYTUX NPEIMETOB:
o uszenexkameso, Urmepnpemuposeams u np€06pa306b16(11’}1b

ungpopmayuio, NPeOCMaseHHy0 8 MabdaUyax, Ha OUASPamMmax, spaguxax,
OmMpad€CAOWy0 CE0UCMBA U XAPAKMEPUCTNUKY DedlibHbIX Npoyeccos8 U
A6NeHull;

o onpedeﬂﬂmb cmamucmu4decKue  xapakmepucmuxku 6bl60p0K no
ma6ﬂu74aM, ()uaepa/wma/w, epagbuKaM, 6blNOJIHAMb CPpABHEHUE 6 3aeUCUMOcCmuU om
yeau peuternus 361061‘{1/1;

®  OyYeHUBaMb BEPOSIMHOCHbL PEAbHBIX COOLIMUL U A6TEeHULL.
I'eomeTpuuyeckue purypsl

o Onepuposamv NOHAMUSIMU 2COMEMPULECKUX pueyp;

° uszejnexKkameo, uUnmepnpemupoedaniob u npeo6pa306b16amb
UHpOpMAYUIo 0 ceomempuieckux Guaypax, npeocmasgieHHyIo Ha 4epmedlcax;

o NPUMEHANb ceomempudecKue d)aKmbl oA peulerus 3(1&(1'{, 6 mom
qucie, npednwzaearou;ux HECKOJIbKO Ulac06 peuerusl,

o (hopmyauposamv 6 NPOCMENUUX CAYHASIX CEOUCMBA U NPUSHAKU

pueyp;




®  00KA3bIBAMb 2€0MEMPUYECKUE YINBEPIHCOCHUSL,

o  grademb CMAHOAPMHOU  Kidccu@uxkayuei  NioCcKux — ¢ueyp
(MpeyeobHUKOG U YembIPeX)y20IbHUKOS).
B noBceqHeBHOM KU3HU U NIPU U3YyYEeHUH APYTUX NpPeIMeTOB:

®  LUCNONB308aMb CEOUCBA 2eOMEeMPUYECKUX @ueyp Ol peuteHus
3a0a4 NPAKMUYECcK020 Xapakmepa u 3a0ay U3 CMEeNCHbIX OUCYUNTIUH.
OTHOmIEeHUS

o Onepuposamsv NOHAMUAMU: DAGEHCMBO @ueyp, pagHvle ueypbl,
PABEHCMBO MPEY2ONbHUKOS, NAPALIETbHOCHb NPAMBIX, NEPHEeHOUKVIAPHOCHD
NPAMBIX, Velbl MeHcOy NPAMbIMY, HNEePReHOUKYIAD, HAKIOHHAS, NPOEeKyus,
nooobue ghueyp, no0ooHvie pucypsi, NOO0OHbIE MPEY2ONbHUKU

o  npumensmsb meopemy Daneca u meopemy 0 HPOHOPYUOHATLHBIX
ompesKax npu peweHuy 3a0ad;

®  Xapaxmepuzo8amv  63AUMHOE  PACHONONCEHUe  NPIMOU U
OKPYIHCHOCIU, OBYX OKPYICHOCHEIL.
B noBceqHeBHOM KU3HU U NIPU U3YYEHUHM APYTUX NpPeIMeTOB:

®  UCNONB308AMb OMHOUIEHUL Ol peulenusl 3a0ay, GO3HUKAIOWUX 6
PeanbHoU JHCU3HU.
HN3MepeHus U BbIYUCTICHUSA

o Onepuposamsv npedcmagieHusMy 0 OIuHe, NIOWAoU, odveMe KaK
senununamu. Ilpumensmo meopemy Ilughazopa, Gopmynvt niowaou, obvema
npu peuteHuu MHO20WA208bIX 3a0ad, 8 KOMOPbIX He 6Ce OAHHbIE NPEOCHABIeHb
A6HO, a4 MpeOYIOm GbIYUCIeHUL, ONepuposamv 6onee WUPOKUM KOAULECHBEOM
Gopmyn Onunsl, nrowaou, 0ovema, GbINUCTAMb XAPAKMEPUCTIUKU KOMOUHAYUT
Gueyp (oxkpysicHOCmEl U MHO20Y20NLHUKOS) BbIUUCTSAMb PACCIMOSIHUSL MENCOY
Queypamu, npumensmv mMpuOHOMempuyecKue Gopmyavl 01 6bIYUCTEHUL 6
OoJlee CLONCHBIX CYUASIX, NPOBOOUNMD BLIYUCIEHUSL HA OCHO8E PABHOBETUKOCHIU U
PABHOCOCMABIEHHOCIU

®  1POBOOUMb NPOCHIbIE GIYUCIEHUS HA 00BEMHBIX MeNax,

o popmyrupogams 3a0auu HA GbIYUCTIEHUE ONUH, Hiowjadel u
00eM08 U peulams Ux.
B noBceqHeBHOM KU3HU U NIPU U3YyYEHUM APYTUX NpPeIMeTOB:

®  POBOOUMD GLIYUCTICHUS HA MECTHHOCIU,

®  NpUMEHAMb (DOPMYAbL HPU GLIYUCTCHUSIX 6 CMENCHbIX VHUeOHbIX
npeomemax, 8 oOKpyxcaioujell OeucmeumenrbHOCH.
I'eomeTpuuyeckue nocTpoeHus

e Uzobpancamv ceomempuieckue Queypbl no  MEKCMOBOMY U
CUMBOTILHOMY ONUCAHUIO;

®  C80O0OHO  ONEPUPOBATNL — YEPMENCHLIMU  UHCTNPYMEHMAMU 8
HECIONCHBIX CYYAsIX,

®  GLINONHAMb NOCPOEHUsS. MPEY2OIbHUKOS, NPUMEHIMb OMOeIbHble
Memoovl NOCMPOCHUN YUPKYIeM U JUHEUKOU U Npogooums npocmeuuue
UCCNe008AHUS YUCILA PeUleHUT,

®  u300padicamv Munogvle NIOCKUe ueypvl u obveMHble mena ¢
NOMOWBIO NPOCMENUUUX KOMNBIOMEPHBIX UHCIPYMEHNOS.
B noBceaHeBHOM KU3HU M NIPU U3YyYECHUH APYIUX NPeIMeTOB:

®  guNOIHAMb  Hpocmeliue  NOCMPOCHUs — HA — MeCmHOCHU,
HeobXo0uMble 8 PeanbHOU JHCUSHU,

° oyerusanb pasmepsvl pedjlbHblx 006vbeKMOos OKpyoitcaroujeco mupa.




IIpeoOpa3zoBanus

e  Onepuposamv noHamuem OBUNCEHUs U NpeoOpPa308aHUs
nooobus, erademv HpUeMamu NOCMPOeHUs: ueyp ¢ UCHOLb308AHUEM
08UdICEHUN U NPeodpPa308anull N000OUs, NPUMEHMb NOJYYeHHble 3HAHUS
U ONbBIM NOCMPOECHULL 8 CMEICHBIX NPEOMEMAax U 6 PedibHblX CUMYayusx
OKpYJIcaroujeco Mupa,

o cmpoumsb  Queypy, NOO0OHYIO  OAHHOU, NOIBL30BAMbCS
ceoticmeamu n00ooUst 0Jist 000CHOBANUS CBOUCME UIyp;

®  npumeHsmMb  CBOUCMBA  OBUJICEHULl Ol NPOBeOeHUs
npocmeliwux 060CHO8aHULL C8OUCME uyp.
B noBce1HeBHOI JKU3HU U IPH U3YYeHUU JAPYTUX NPeIMeTOB:

®  NpUMEHAMb C8OUCMBA OBUNCEHUL U NPUMEHAMb N000OUe 05
NOCMPOEHUN U BbIYUCTICHUII.
BekTopbl M KOOPAUHATHI HA IOCKOCTH

o Onepuposamv NOHAMUSAMU BEKMOP, CYMMA, PASHOCHIb 8EKMOPOS,
npoussedeHue 6eKmopa HA YUCTIO, Y20l MeHCOy 6eKmMopamu, CKAISAPHOE
npoussedenie 6eKmopos, KOOPOUHAMbL Ha NIOCKOCHU, KOOPOUHAMbL 6EKMOPA;

®  GLINONHAMb OCUCMBUS HAO 6EKMOPAMU (CILONCEHUe, GbIYUMAHUE,
VMHOJICEHUe HA YUCTO), BbIUUCTAMb CKAISPHOE NPOU38edeHUe, Onpedeisims 6
APOCMETUX  CAYYAAX Y20l MeHCOY BeKMOPAMU, BbINOIHAMb DA3LONCCHUE
6EKMOPA HA COCMABNAIOWUE, NPUMEHAMb NONVYEHHble 3HAHUS 6 u3lKe,
nOB306aMbCSL  POPMYNIOU  BLIMUCICHUS. PACCMOSHUSL  MENHCOY MOUKAMU  NO
U36ECMHbIM  KOOPOUHAMAM, UCHONb308AMb YPAGHEHUs (ueyp Ol peuleHus
3a0au;

®  npuMeHAmMb  6eKMOpbL U KOOPOUHAmMul — ONs  PeUuleHus.
2e0MEMPUHECKUX 3a0ad HA BLIYUCICHUE OUH, Y2lL06.
B noBceHeBHO KU3HHM U TIPH U3YYEHUH IPYTUX MPeIMETOB:

®  UCNONBL306aMb NOHAMUS 6EKMOPOE U KOOPOUHAM Ol PeuleHus
3a0ay no usuxe, 2eoepagpuu u Opy2um y4eOHbIM NPEOMEmaM.
Hcropus MaTeMaTHKHU

e  Xapaxmepuzosamv 6K1A0 GbIOAIOWUXCS MAMEMAMUKOS 8
pazsumue MamemMamuxy U UHbIX HAYYHbIX obacmell,

®  NOHUMamb polb Mamemamuku 6 pazeumuu Poccuu.
Metoabl MAaTEMATUKH

e lcnonvsys usyueHHvie Memoowl, npoeooums
00Ka3amenbCcmeo, 8bINOIHAMb ONPOBEPHCEHUE,

® gulOUpamb U3YUeHHble MemoOobl U UX KOoMOuHmayuu O
peuleHus MamemMamu4eckux 3a0ay;

® ucnonvzosamv MmamemamudecKue 3HAHUSL Ol ONUCAHUSL
3aKOHOMepHOCmell 8 OKpYdHcarouel delicmeumenbHOCmu u
npou38edeHUsx UCKyccmeda,

®  NpuMeHAmb  npocmeluiue  NPOSPAMMHblE  Cpeocmed U
9NEeKMPOHHO-KOMMYHUKAYUOHHbBIE cucmembl npu peuieHuu
mMamemamuyeckux 3a0at.
BbInyCKHUK /151 YCNENHOTO MPOI0JI:KeHHs 00pa30BaHusl HA
yriy0JieHHOM ypPOBHE MOJIYYUT BO3MOKHOCTH HAYYHThCS B 7-9
KJjaccax:

9J1eMeHTBI TCOPHHU MHOXKECTB H MAaTeMATHYECKOH JJOTHKH




e  (CB000OgHO OHepI/IpOBaTLS MTOHATUSMH: MHOKECTBO,
XapaKTEPUCTUKNA MHOXECTBA, JJIEMEHT MHOXKECTBA, ITyCTOE, KOHEYHOE U
OCCKOHEYHOE MHOXKECTBO, ITOJMHOMECTBO, TIPHHAIC)KHOCTh, BKIIIOUCHHE,
PaBEHCTBO MHOXECTB, CITIOCOOBI 3a/IaHNE MHOXKECTBA;

e  3a7aBaTh MHOXKECTBA Pa3HBIMH CIIOCOOAMU;

e TPOBEPATH  BEHINIOJIHCHHE  XapaKTEPHCTHUECKOTO  CBOWMCTBA
MHOECTBA;

e  CBOOOJHO OTNIEPUPOBATH MOHATUSAMU: BBICKA3bIBAHUE, HCTUHHOCTD H
JIO)KHOCTh BBICKA3bIBAHUS, CJIOXKHBIC M IPOCTHIC BBICKA3BIBAHUS, OTPHUIIAHHEC
BBICKA3bIBAaHUI;, WCTUHHOCTh W JIOXKHOCTh YTBEPXKICHHS W €ro OTPHIaHUS,
omepali Haj BBICKA3bIBAHMSMH: W, WU, HE, YCJIOBHBIC BBICKa3bIBAHUS
(MMIUTHKAITAN);

®  CTPOWTH BBICKA3bIBAHUSI C HCIIONH30BAaHUEM 3aKOHOB alTreOphl
BBICKa3bIBaHHIA.

B noBceqHeBHOM KU3HU U NIPU U3yYEeHUH JPYTrUX MpeIMeTOB:

® CTPOUTH DPACCYXIECHUsS HAa OCHOBE HCIOJB30BAHUS IIPABUI
JIOTUKH;

®  CIIOJIb30BAaTh MHOXECTBA, OIEpPAlMM C MHOMKECTBaMHU, HUX
rpaguyeckoe MPEJICTABICHUE Jisi OINUCAHUSI PEATbHBIX TMPOIECCOB U
SIBJICHUH, IPY PEIICHUH 3a7a4 JPYTUX YICOHBIX IPEIMETOB.

Yuciaa

e (CBoOOmHO oOmepHpOBaTh TOHATUSMHU: HATypalbHOE  YHCIIO,
MHOKECTBO HATYpPaIbHBIX YHCEN, IIeJI0€ YWCIIO, MHOXECTBO IENbIX YHCET,
OOBIKHOBEHHAs Ipo0b, JecATHYHAsI IPoOb, CMEIIaHHOE YHCIIO, palHoHabHOE
YHCII0, MHOXKECTBO PAIMOHAIBHBIX YHUCEIN, HPPANUOHAIBFHOE YHCIO, KOPEHB
CTENIEHH N, JCHCTBUTEIBHOE YHCIIO, MHOXECTBO ICHCTBHTEIBHBIX YHCEII,
reoOMETpHYECKas HWHTEPHpETalus HaTypajbHBIX, LEJIbIX, palMOHAIBHBIX,
JIEHCTBUTEIBHBIX YHCEIT;

® [OHMMaTh U OOBACHATH PpA3HHUILY MEXKAY MO3UIMOHHOW U
HEIO3UIIMOHHOM CHCTEMaMH 3aIliCH YHCE;

® TMEepeBOAWTh 4YWCIA W3 OJHOM CHCTeMBI 3alucH (CHCTEMBI
CUHCJICHHS) B IPYTYIO;

e  JI0Ka3bIBaTh W MCIOJB30BATh MPHU3HAKH JACIUMOCTH Ha 2, 4, 8, 5, 3,
6,9, 10, 11 cymMMBI 1 TIpOU3BEACHUS YMCE MPH BBIMOJTHCHUH BBIYUCICHUNA U
pelIeHny 3a/1a4;

®  BEHINOJHATH OKPYTJIIEHUE PAIMOHAIBHBIX U UPPAIIMOHATBEHBIX YHCEI
C 3aJIaHHO¥M TOYHOCTBIO;

®  CpaBHMBATH JCHCTBUTEIIBHBIC YUCIIA PA3HBIMU CIIOCOOAMU;

e  VYIOpPSIOYMBATHL YWCIIA, 3alUCAHHBIE B BHJE OOBIKHOBEHHOH W
JNECATHYHOW NTPOOM, YMCIIA, 3alMCAHHBIE C MCIIONF30BAaHUEM apU(METHIECKOrO
KBaJpaTHOTO KOPH:, KOPHEH cTeneHn OobIe 2;

e maxomuth HOJI m HOK +umcen pasHeIMEH crnocobamMu u
WCIIONIb30BaTh UX TIPHU PEIICHUH 3a7a4;

5 v
34ecb 1 fanee — 3HaTb onpeaesieHne NoOHATAA, 3HaTb M YMETb A0Ka3blBaTb CBOMCTBA (MPU3HAKM, €CAN OHU eCTb)
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®  BHINOJHATH BBIUMCICHUS M NPEOOpPa3OBaHUS  BBIPAKEHU,
colepKammux JCHCTBUTEIBHBIC YHCIA, B TOM YHCIE KOPHH HaTypaIbHBIX
CTEIEHEN.

B noBceaHeBHOI KU3HM U NIPU U3YYEHHHU APYTUX NMPeIMETOB:
®  BBINOJIHATH U OOBSICHITH PE3yJIbTAaThl CPABHEHUS PE3YJIHTaTOB

BBIUMCIICHUI TIpU pEIIEHWH NPAKTUYECKUX 33734, B TOM YHUCIE
NpUOIMDKCHHBIX BBIYUCIICHNH, UCTIONB3YS Pa3HbIE CIIOCOOBI CPaBHEHUIA;

®  3aluCBIBaTh, CPABHUBATH, OKPYIJIATh YHCIOBBIE JaHHBIC
peabHBIX BEJIMYUH C UCTIOIB30BAHUEM PAa3HBIX CUCTEM H3MEpPEHUS;

® COCTaBJIATh M OICHWBATh Pa3sHBIMU CHOCOOAMH YHCIIOBBHIC
BBIPQKEHUS NPH pEIICHHHM NPaKTUYECKUX 3aJad M 3a1ad4 U3 JAPYrux
y4eOHBIX TIPEIMETOB.

To:xknecTBeHHbIE MPeOOPa30BAHUA
e (CB00OOAHO OMEpPUPOBATH MOHATHSIMH CTEICHH C IENBIM U

JIpOOHBIM TIOKa3aTeNIeM;

®  BBINOJIHATH JOKa3aTCIbCTBO CBOWCTB CTEICHU C IEIBIMA U
JTPOOHBIMU TTOKA3ATEISIMU,

® ONEpUpPOBATh TOHATHUAMU  «OJHOWICH», «MHOTOWICHY,
«MHOTOWJIECH C OJHOW TIEePEeMEHHOW», «MHOTOWICH C HECKOJIbKUMHU
MEPEeMEHHBIMIY», KOA()(DHUIIMEHTHI MHOTOYICHA, «CTaHJApPTHAsl 3aIluCh
MHOTOYJIEHA», CTETIEHb OJIHOWJICHA M MHOTOUJICHA;

e CBOOOJHO BIAJETh IpPUEMaMU IPEOOPa3OBaHMs LENbIX U
JTpOOHO-PAlIMOHATIBHBIX BEIPAKECHUI;

®  BBIOJHATH PA3N0XKEHHE MHOTOUYICHOB HAa MHOXHUTEIU
pa3HBIMH CTIOCO0aMH, C HCIOJIB30BAHUEM KOMOWHAIMA Pa3IUIHBIX
MIPUEMOB;

®  ICIONB30BaTh TeopeMy Buera u Teopemy, oOpaTHyIO Teopeme
Buera, s moucka KOpHEW KBaJpaTHOTO TpPEXWICHA W JIJIS PEIICHUS
3aja4, B TOM 4HCIE 3a7ad C IapaMeTpaMud Ha OCHOBE KBaJpaTHOIO
TPEXUJICHA;

®  BBINOJIHATH JIeJIEHHE MHOTOUWIEHA HA MHOTOUWIEH C OCTaTKOM;

®  JI0OKa3bIBaTh CBOMCTBA KBAJAPAaTHBIX KOPHEW U KOPHEH CTENeHU
n;

®  BBIIOJNHATH MpeoOpa3oBaHUs  BBIPAXKEHHUH, COJAEpKAIINX
KBaJIpaTHbIE KOPHU, KOPHU CTETEeHH N,

e  CcBOOOJHO OTIepUPOBATH MOHSITHSIMH «TOXKJIECTBOY,
«TOXJIECTBO Ha MHOXKECTBE», «TOXKJAECTBEHHOE MpeoOpa3oBaHUE;

e  BBIIOJHATH  pa3IMYHbIE MPEoOpa3OBaHUS  BBIPAKECHUI,
) =

B noBcenHeBHOM KU3HHM M IPH U3YYCHHHU APYTUX NPEIMETOB:
®  BBINOJHATH MPeoOpa3oBaHUS U JEHUCTBUS C OYKBEHHBIMHU

J K
coIepIKaIIUX Mo;[me.( *

BBIPOKEHUSIMH, YHCIOBBbIE KOI(DPUIMEHTHI KOTOPBIX 3alKMCaHbl B
CTaHAAPTHOM BHJIE;

e  BBINOJIHATH NpeoOpa3oBaHusl pallMOHANBHBIX BBIPAXKEHUN MpU




peLICHUH 33aa4 APYTUX YUeOHBIX MPEIMETOB;

e  BBHINOJHATH IPOBEPKY MpaBAONOAOOMS (U3NYECKUX U
XUMHUYECKMX (OpMyn Ha OCHOBE CpaBHEHMs pa3MEpHOCTEH U
BAJICHTHOCTEM.

YpaBHeHHsI M HEPABEHCTBA

e (CBoOOgHO OmEpUPOBaTH MOHITHAMU: ypaBHEHHE, HEPaBEHCTBO,
PaBHOCHUIIBHEBIC YpaBHECHUA n HEpPaBCHCTBA, YpaBHECHUE, SIBIISTFOIICECA
CJICACTBUCM Jpyroro ypaBHCHU:A, YpaBHCHUA, PABHOCWUJILHBIC Ha MHOXCECTBE,
paBHOCHIIBHBIE TIPEOOPA30BaHUS YPAaBHEHH;

e  pewaTh pa3Hble BUJbl YPAaBHEHUH 1 HEPABEHCTB U UX CHCTEM,
B TOM 4YHCIEe HEKOTOpble ypaBHeHHs 3 u 4 cremeHei, ApoOHO-
paloHaIbHbIE U UPPALMOHANIbHBIE;

e  3HaTh TeopeMy Buera 11 ypaBHEHUH CTENIEHU BbIILIE BTOPOIi;

e [IOHMMaTb  CMbICI  TEOpPEM O  pPaBHOCWIBHBIX |
HEpaBHOCUJIbHBIX IPEOOPAa30BaHUSAX YPAaBHEHUN U YMETh UX JIOKa3bIBaTh;

e BIAJCTb pa3sHbIMU  METOJAAMM  DPELIEHUS  YpaBHEHUH,
HEpaBEHCTB U MX CHCTEM, YyMEThb BBIOMpAaThb METOJ pELICHUus H
000CHOBBIBaTh CBOI BHIOOD;

®  CIOJIb30BaTh METOJ MHTEPBAJIOB JJIsl PELICHHsS] HEPABEHCTB,
B TOM 4YHCIE JpOOHO-pAllMOHAIBHBIX W BKIIOYAKOIUX B cels
UppaloHaIbHbIE BBIPAXKECHHUS;

e pemarp anreOpanyecKue ypaBHEHHsS W HEPAaBEHCTBA M HX
CUCTEMBI C ITapaMeTpaMu aJIreOpanvyeckuM U rpauueckuM MeTolaMu;

®  BJIQJICTh PA3HBIMH METOJAMHU JIOKA3aTEJIbCTBA HEPABEHCTB;

e pelaTh ypaBHEHMs B LEJIBIX YUCIIAX;

e u300pakaTh MHOXXECTBAa Ha IUIOCKOCTH, 3aJaBacMble
YPaBHEHUSIMHU, HEPABEHCTBAMU U UX CUCTEMAMHU.

B noBceaHeBHO KU3HM M NIPM U3YUYEHHHU APYTUX NPeIMETOB:

®  COCTaBJIATH U pEIIaTh YPaBHEHHUS, HEPABEHCTBA, UX CHUCTEMBbI
IIpY pElIeHUH 3aJa4 JPYTUX y4eOHbIX MTPEIMETOB;

e  BBINOJIHATH OLIEHKY IpaBoNo100uUs pE3yJIBTaTOB,
MIOJIyYa€MBIX IIPH PEIIEHUU PA3JIMYHBIX YPAaBHEHUH, HEPAaBEHCTB U HX
CHCTEM IIPH pEIIeHUH 3a]a4 APYruX y4eOHBIX MPEIMETOB;

® COCTaBJATb W pElIaThb YPAaBHEHHMS U HEPAaBEHCTBA C
napaMeTpamHy MpH PeleHUH 3ajiay APYrux y4eOHBIX NPEeIMETOB;

® COCTaBJIATh YypaBHEHUE, HEPABEHCTBO WJIM HUX CHUCTEMY,
ONMCBHIBAIOLINE pEAJbHYID CHUTYallMI0O WM [PUKIAJHYI 3aj1ady,
UHTEPIPETUPOBATH OTYYEHHBIE PE3YJIbTATHI.

DOYyHKIUT

e (CBoOOAHO  omepupoBaTb  MOHATUSIMH:  3aBUCHUMOCTD,
(yHKIIMOHATbHAS 3aBUCUMOCTbD, 3aBHCHMasl M HE3aBUCHUMas IIEpEMEHHBIE,
GbyHKIMSA, c1ocoObl 3aaHus QYHKIUHU, apTyMEHT U 3HaueHue (QyHKIUH,
00JacTh ONpeeNeHns] 1 MHOXKECTBO 3HaUeHUsl PyHKIMU, HYyTU QYHKIUH,
MIPOMEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh (DYHKILIMHU, HauOoJbIiee
U HauMEHbIlEE  3HAYCHMUS, YEeTHOCTH/HEUETHOCTD byHK1MY,




NEPUOJUYHOCTh  (QYHKUMH, Tpapuk  (yHKIMH,  BEpTUKAJIbHasd,
TOpPU30HTANbHAs, HAKJIOHHAs AaCHMIITOTHI, TpauK 3aBUCHUMOCTH, HE
SIBIISTFOIIICHCST (DYHKITHEH,

e crtpoutTh Tpaduku (QYHKIMA: JTUHEHHOH, KBaJAPaTUYHOM,
JNPOOHO-JIMHENHOM, CTENEHHOW IIpU pa3HbIX 3HAUEHUSAX I1OKa3aTess
CTETEHH, y =|x|;

®  HUCHONBL30BaTh NpeobpasoBanus rpaguka GyHKIUU y = f (x)
AJ1s1 HOCTPOEHUs rpa@uKoB GYHKIUHT y — af (kx+b)+c;

e  AHANM3MPOBATh CBOICTBa (QYHKIMA W BUA Tpapuka B
3aBUCUMOCTH OT I1apaMeTPOB;

e CBOOOJHO ONEPUPOBATH MOHITHIMH: IOCIICIOBATEIHLHOCTb,
OrpaHUYCHHAs  II0CJIENOBATEIbHOCT, MOHOTOHHO  BO3pacTaroLlas
(yObIBaromiasi) IMOCIEAOBAaTENBHOCTh, MpENeN  IMOCIeI0BATEILHOCTH,
apudmernueckas Iporpeccus, reoMeTpuyeckas Iporpeccus,
XapaKTepUCTHUECKOE CBOWCTBO apu(MeTHYecKoi (TreoMeTpUUYECcKOi)
IIPOIPECCUU;

®  HCHOJIb30BATh METOJ MAaTEMATUYECKOW MHAYKIWH JIJIs1 BBIBOJA
dbopMyI, J0Ka3aTenbCTBA PABEHCTB M HEPABEHCTB, PEIICHUS 3ajad Ha
JEJTMMOCTb;

®  JCCIIENOBATh IIOCIEA0BATEIbHOCTH, 3aJaHHBIC PEKYPPEHTHO;

e pemarb KOMOWHUPOBAHHBIC 3a7adydl Ha ApUPMETHUYECKYIO H
FeOMETPUYECKYIO IIPOIPECCUM.

B noBceHeBHOM KU3HM U IPH M3YYEHHUH JAPYTUX NPeIMETOB:

®  KOHCTPYMPOBAThH U UCCIEIOBATH (DYHKIIMH, COOTBETCTBYIOIIUE
pealbHBIM IMpOLIECCaM U SIBJIEHUSIM, WHTEPIPETUPOBATH IOJIYYEHHBIE
pe3ynbTaThl B COOTBETCTBUU CO cCrenU(PHKON HCCIeayeMoro mpoiiecca
WJIN SBJICHUS,

®  UCNOJIb30BaTh TpauKy 3aBUCUMOCTEH HJIsi HUCCIIEIOBAHUS
peaNbHBIX MPOLECCOB U SABJICHUN;

®  KOHCTPYHpPOBaTh W HCCIEAOBaTh (YHKIMM TPU PEHICHUU
3a/1a4 JIPYyTUX YYEOHBIX MPEIMETOB, HWHTEPIPETHPOBATH IOJYYCHHbBIS
pE3yNbTaThl B COOTBETCTBUU CO CIEU(UKON Yy4eOHOTO IpeameTa.
CTaTUCTHKA U TeOpHs BEPOSTHOCTE

e (CBo0OJHO oOmEpPUPOBATH MOHATHUSMH: CTOJIOYATBIE M KPYTrOBBIE
qUarpaMMmbl, TaOJMIBI  JaHHBIX, CpelHee apudMmeThdyeckoe, MeauaHa,
HauOOoJIbIIIee U HAUMEHbIIIee 3HAYCHUsI BRIOOPKH, pa3Max BBIOOPKH, AUCIIEPCUS U
CTaHIApTHOE OTKIIOHEHUE, CITydaliHasi N3MEHUYHNBOCTH;

e BpiOWparb  Haumbomee  ynoOHBIH  crmoco® — MpencTaBIeHUS
nHpOpPMaLUH, aIleKBaTHBII €€ CBOMCTBAM M LeJISIM aHAITN3a;

®  BBIYHCIIATH YUCIIOBBIE XaPAKTEPUCTUKU BHIOOPKH;

e CBOOOJHO  ONEpUPOBATh  MOHATHSIMU:  (akTopwan  4wmcina,
MEPECTAHOBKH, COYCTAHHS U pa3MeIleHHs, TPeyTroJbHUK [lackais;

e  CcBOOOZHO ONEPUPOBATH MOHATHSIMU: CITyYaHHBIH ONBIT, CIyYaliHBINA
BBIOOp, UCTIBITAHHUE, 3JIEMEHTAPHOE ClIydaiiHOe COOBITHE (MCXO.), KIaCCHUECKOe
oIpeJieNieHHe BEPOSTHOCTH CIYYalHOTO COOBITHS, ONEpaluy HaJl CIyYaliHBIMU




COOBITUSIMH, OCHOBHBIE KOMOMHATOPHBIC (DOPMYIIBI;

e  CcBOOOJHO ONEPUPOBATH MOHATHUSIMHU: CIYIAWHBINA OIBIT, CTy9IalHBIN
BBIOOD, MCTIBITAHKE, DIIEMEHTapHOE CITy4aiiHOe COOBITHE (MCXOJ), KIIaCCHIEeCKOe
oTpeieNiecHHe BEPOSTHOCTH CIy4allHOTO COOBITHS, ONEpaluy Haj CIy4aliHBIMHU
COOBITHSAMH, OCHOBHBIE KOMOMHATOPHBIE (hOPMYIIBI;

e 3HAaTh MPHUMEPHl CIyYalHBIX BEJIMYHH, W BBIUHCIATH HX
CTaTUCTUYECKUE XaPaAKTEPUCTUKH;

®  UCHOJB30BaTh (POPMYNIBI KOMOWHATOPHKH TIPU PpEHICHUH
KOMOWHATOPHBIX 33]1a4;

e pemaTrh 3a4a4d Ha BBIYMCIIEHHWE BEPOATHOCTH B TOM UHCIE C
UCIOJIb30BaHUEM (HOPMYIL.
B noBceqHeBHOM KU3HU U NIPU U3YyYEHUHM APYIUX NPeIMeTOB:

® TIPEACTaBIATh HMHPOPMAIMIO O pPeATbHBIX MpoIeccax M
SIBJICHUSX CIIOCOOOM, aJIcKBaTHBIM €€ CBOMCTBAM H II€JIM UCCIICI0OBAHMS;

®  AHAIU3HUPOBATH 51 CpaBHUBATH CTaTUCTUYECKHUE
XapaKTePUCTHKU BBIOOPOK, TMOJYYEHHBIX B MPOLIECCE  PEeIlIeHUs
MPUKJIAHON 3a7a4l, U3YYEHUS] PEAIbHOTO SIBICHUS, PELICHUS 3a/1a4d U3
JOpyTUx y4eOHBIX MPEIMETOB,;

®  OICHUBATh BEPOSTHOCTh PEATHHBIX COOBITHA W SBICHHHA B
Pa3IMYHBIX CUTYaLUsX.

TekcToBbIE 3a1a4H
o Pemarn INpOCTBIC MW CJOXHBIC 3aJladud, a TaKXC 3aJadu

MOBBIIIEHHOW TPYIHOCTH U BBIJIENATH X MAaTEMaTHUECKYIO OCHOBY;

®  pacro3HaBaTh pa3HbIC BUJBI U TUIIBI 33/1a4;

®  UCIOJB30BaTh pa3HbIC KPAaTKUE 3alMCH KaK MOJIEIN TEKCTOB
CIIOXKHBIX 33/1a4 W 3aJad IOBBIIICHHOH CIO0XHOCTH Ui TOCTPOCHHS
MIOMCKOBOM CXEMBI W peIIeHHs 3ajJay, BHIOMPATh ONTUMAIBHYIO JUIS
paccMaTpuBaeMoi B 3a/1aye CUTYallMM MOJIENIb TEKCTA 3aJauu;

e pa3IM4yaTh MOJENb TEKCTa M MOJENb pelIeHus 3aJadd,
KOHCTPYUPOBaTb K OJHON MOJIENM pEIIeHHUs CIOXKHBIX 3a]ad pa3Hble
MOJIENIN TeKCTa 3aJIauH;

® 3HATh M MPHUMEHSTHh TPH CIOCO0A MOKMCKA pPemeHus 3a1ad (0T
TpeOOBaHMS K  YCIOBHIO M  OT yclIOBUA K  TpebOBaHMIO,
KOMOWHUPOBaHHBII);

®  MOJENHMPOBAaTh PACCYKICHUS NPH MOHUCKE pPEIIeHHs 3amad C
MIOMOIIBIO Tpad-CXEMBI;

e  BBIIENATH JTalbl PEIICHHsS 33aJaud U COJAEPIKaHUE KaxI0To
JTama;

e yMeTh BBIOMpaTh ONTHMAIBHBIA METOJ PELICHUS 3a/aud |
OCO3HAaBaTh BBHIOOP METO/A, pPACCMATPUBATh Pa3IMYHBIE METOIHI,
HaXOJIUTh pa3HbIC PEIICHUS 3a7a4H, €CIIM BO3MOXKHO;

®  aHaNM3WMPOBATh 3aTPYAHEHUS MPU PEIICHUH 3a/1aY;

e  BBHINOJHATH pa3NUYHble MNpPeoOpa3oBaHUs MPEATIOKECHHON
3aJjaud, KOHCTPYMpPOBAaTh HOBBIE 33JaYd M3 JAHHOH, B TOM YHUCIE
oOpaTHbIE;




®  UHTEPHPETUPOBATH BBIYHMCIWTEIBHBIE pPE3YylbTaThl B 3ajadye,
HCCIEA0BaTh MOJYYEHHOE PELICHHE 3a1a4H;

e U3MEHATh  yclIOBHE  3a7ad  (KOJMYECTBEHHBIE  WJIU
KaueCTBEHHbIE JAHHBIE), UCCIIEIOBATh U3MEHEHHOE MPeo0pa3oBaHHOE;

®  AHaNM3UPOBATh  BCEBO3MOXKHBIE  CUTYallud  B3aUMHOI'O
pacroyio’keHus1 JABYX OOBEKTOB M M3MEHEHHE HMX XapaKTEepUCTHK MpU
COBMECTHOM [IB)KEHUHU (CKOPOCTb, BpEMS, PACCTOSHHUE) MPHU PEILICHUU
3aJa4y Ha JBUKEHHE JBYX OOBEKTOB Kak B OJHOM, Tak MU B
MIPOTUBOIOJIOKHBIX HAIIPaBICHUAX, KOHCTPYUPOBATh HOBBIE CUTYallUd Ha
OCHOBE U3MEHEHHUsI YCIOBHH 3ajauM IPU JBUKEHUU I10 PEKE;

®  JCCIIEOBAaTh BCEBO3MOXKHBIE CUTyallUd IPU PELICHUU 3a]a4
Ha JBUKEHHUE I10 PEKE, pACCMaTPUBATh Pa3HbIE CUCTEMBI OTCUETA;

e  pemarb pa3HOOOPA3HBIE 33JaUl «HA YACTHY;

e pemarb U OOOCHOBBIBATH CBOE peEIICHHE 3a7ay (BBIACIATH
MaTEeMaTHYECKyI0 OCHOBY) Ha HaXOXJEHHME YacTH YUCJIa U YHCIIa IO €ro
4acTHU Ha OCHOBE KOHKPETHOI'O CMbICa Ipo0H;

e OOBSICHATb  MJEHTHUYHOCTb  33Ja4  pPa3HbIX  THIIOB,
CBSI3BIBAIOIIUX TPU BEIMUYUHBI (Ha paboOTy, Ha TIOKYIKH, Ha JBI)KEHUE),
BBIJICJISITH 3TU BEJIMYMHBI U OTHOIICHUS MEXKIYy HUMH, IPUMEHATH UX TIPU
peleHnH 33124, KOHCTPYHPOBATh COOCTBEHHBIE 331a4 YKa3aHHBIX TUIIOB;

e  BIAJETh OCHOBHBIMH METOJaMHU PEIICHHUS 3a/1a4 Ha CMECH, CILIaBBI,
KOHIICHTPAIlUU, HCIIONh30BaTh MX B HOBBIX CHUTYyallUAX IO OTHOIICHUIO K
M3YYCHHBIM B IIPOIECCE O0yUCHUS;

L peumiaTth 3aaa4yud Ha IMMPOUCHTHI, B TOM YHUCIC, CJIIOKHBIC
MPOIICHTHI ¢ 000CHOBAHUEM, UCIIOJIB3YsI Pa3HBIE CIIOCOOBI;

e pemarh JIOTHYECKUE 3aJa4dl Pa3HbIMU CHOCO0aMH, B TOM
qucne, ¢ AByMs OJOKaMH M C Tpemsl OJIOKaMu JaHHBIX C IOMOIIBIO
TaOJINIL;

e pemiath 3a7a4d O KOMOMHATOPUKE U TEOPUU BEPOSTHOCTEU
Ha OCHOBE WCMOJb30BAaHUS W3YYCHHBIX METOJOB U OOOCHOBBIBATH
pelnieHue;

®  pemIaTh HECJIOXKHBIE 337]a41 M0 MATEMaTHYEeCKON CTaTHCTHUKE,

L OBJIAZACTb OCHOBHBIMU METOJaMHN PCIICHHA CIOKCTHBIX 3a/1ay:
apudmeTuyecKui, anrebpanveckuii, nepebop BapHAaHTOB,
reoMeTpUUYECKUi, TpadudecKuii, MPUMEHSITh UX B HOBBIX 110 CPAaBHEHUIO C
W3YYECHHBIMHU CUTYaIIHIX.

B noBceaHeBHOM KU3HM ¥ TIPU U3YYEHUH APYTUX MPEIMETOB:

® KOHCTPYUMPOBaTh HOBBIC i1 JaHHOW 3aJaud 3a/layHble
CUTyaluu C Y4Y€TOM PpPCAJbHBIX XapaKTCPUCTHK, B YACTHOCTH, IIpU
pEeIICHUMU 3aJlad Ha KOHLOCHTpAlMKW, YYHUTHIBATH IIJIOTHOCTH BECIICCTBA,
pemath ¥ KOHCTPYHPOBATh 3aJadd Ha OCHOBE PACCMOTPEHHS peallbHBIX
CUTyalui, B KOTOpPBIX He TpeOyeTcs TOYHBIM BBIYUCIUTEIHHBIN
pe3ynbTarT;

e  pemiarh 3aj7a4d Ha JABW)KCHHUE IO peKe, pacCMaTpuBas pa3HbIe
CHUCTEMBI OTCUECTA,




®  KOHCTPYHMpOBATh 3aJa4yHbIC CHUTYallud, TNPUOIMKEHHBIE K
peanbHOM IeMCTBUTEIIBHOCTH.
I'eomerpuueckue Gpurypbi

e (CBoOoaHO OmepupOBaTh N€OMETPUUECKUMHU TOHATHUSIMH TIPH
pPELIEHNH 3a/1a4 U MPOBEICHUN MAaTEMATUYECKUX PACCYKICHHUI;

®  CaMOCTOSITEIIbHO dhopmynupoBaTh OIpeJIeIICHUS
r€OMETPUYECKUX (UTYp, BBIIBUTATh THIOTE3bl O HOBBIX CBOWCTBAX H
MPU3HAKAX TEOMETPUUYCCKUX (UTYp U OOOCHOBBIBATH WJIM OIMPOBEPTaTh
uX, 0000IaTh WM KOHKPETH3UPOBATH PE3YyIbTaThl HAa HOBBIC KIIACCHI
¢buryp, mpoBOIUTh B HECIOKHBIX CIydasX KIacCHPHUKAIHMIO (Uryp 10
pAa3JIMYHBIM OCHOBAHUSM;

®  UCCIeOBaTh YSPTEKH, BKIFOYAss KOMOWHAIMK (UTYp, W3BJICKATH,
WHTEPIPETUPOBaTh W NpeoOpa3oBbIBaTh HH(OpMAIMIO, TPEACTABICHHYIO Ha
yepTexax;

e  pemaTth 3a7a4d TEOMETPUYECKOTO COJICPXAHUs, B TOM 4YHCIEC B
CUTYyalUsX, KOTJa aJJTOPUTM PEIICHUS HE CICYET SIBHO U3 YCIOBUS, BBITIONHSATh
HEOOXOIUMBIE  JJsl  pelleHHs  3aJadd  JIOTIOJHHUTEIbHBIE  IMOCTPOCHHS,
HCCIIEIOBATh BO3MOXKHOCTh MMPUMEHEHHS TeOpeM U (HOPMYIT JJIsl pEIICHHS 3a71ay;

e  (GOopMyIUpPOBATh U IOKA3BIBATH T€OMETPUUYECKUE YTBEPIKICHHSI.

B noBceHeBHOM KU3HM U NIPH M3YYEHHUH JAPYIUX NPeIMETOB:

®  COCTaBJISITh C MCIOJb30BAaHUEM CBOMCTB T'€OMETPUUYECKUX
buryp MareMaTHYeCKHE MOJCIHM JUIsl PEIICHUS 3a7a4 MPAKTHISCKOTO
XapakTepa M 3aJay U3 CMEXHBIX JUCLMIUIMH, UCCIEN0BATh MOJYYEHHbIE
MOJIETIM ¥ UHTEPIPETUPOBATD PE3YIIbTAT.

OTHOmEeHust

e  Bragerh NOHATHEM OTHOLICHHS KaK METAIPEAMETHBIM;

e  CBOOOAHO OMEpPUPOBATh MOHSATHSAMHU: PABEHCTBO (UTYp, paBHBIE
¢burypsl, PaBEHCTBO TPEYroJILHUKOB, napaieabHOCTb MPSIMBIX,
MEPHEHIUKYISIPHOCTh MPSAMBIX, YIJBl MEXKIY MNPSAMBIMH, TEPICHAUKYIAD,
HAKJIOHHAs, TMPOEKIMs, Mmoaodue ¢uryp, momoOHble (UTyphl, MOJAOOHBIE
TPEyrOJbHHUKH;

®  LCIONB30BaTh CBOWCTBA TMOJOOHMST M pPaBEHCTBA (GUTYp TpH
peleHnH 3a/1a4.

B noBceqHeBHOM KU3HU U NIPU U3YyYEHUM APYTUX NpPeIMeTOB:

®  JCIONB30BAaTh OTHOIICHUS JJIsSi TIOCTPOCHUST W HUCCIIEIOBAHUS
MaTeMaTHYECKUX MOJIeIeit 00BEKTOB peaTbHOM KU3HMU.

HN3MepeHus U BbIYUCTICHUS

e (CBOOODHO ONEPUPOBATH MOHATUSAMHU JIIMHA, ILIONIANb, OOBEM,
BEIMYMHA yIja Kak BeIMYMHAMH, HCIOJIb30BaTh PABHOBEIUKOCTh U
PaBHOCOCTABJICHHOCTh MPH PELICHUH 3a/1a4 Ha BBIYUCIICHHE, CAMOCTOSTEIBHO
MOJyYaTh M WCIONB30BaTh (DOPMYIIBI JUIS BBIYMCICHUH IJIOMIAJe U 00BEeMOB
¢uryp, cBOOOJHO ONMEpPHPOBATH IIUPOKUM HaOOpoM (OpMyJ Ha BBIYHMCIECHHUE
NpU PELICHUH CIIOXKHBIX 3a7ad, B TOM YHUCIEC W 3aJay Ha BBIYUCICHUE B
KOMOWHAIIHSX OKPYXHOCTH " TPEyroJbHYKA, OKPYXXHOCTH 71
YeTHIPEXYTOJIbHUKA, & TAKIKE C IPUMEHEHHEM TPUTOHOMETPHHU;

®  CaMOCTOSITENBHO (OPMYITHPOBATH THIIOTE3bl M IPOBEPSATH MX
JIOCTOBEPHOCTb.

B noBce1HeBHO *KU3HU M NIPU U3YyYE€HUM APYTUX NPeIMETOB:




e  CcBOOOAHO ONEpUpPOBaTh POPMyJaMH NMPH PEHICHUH 3a/1a4 B APYTHX
yueOHbIX IpeAMEeTax M IpH IPOBEAECHUM HEOOXOAUMBIX BBIYMCIECHUH B
peabHOM KU3HHU.

I'eomeTpuyeckue nocTpoeHust

e OmepupoBaTh MOHITHEM HA0Opa AJIEMEHTOB, OMPEIEISIFOIINX
reOMETPHUECKYIO (PUrypy,

e BIAeTh HAOOPOM METOJOB TOCTPOSHUH IUPKYyJIeM U
JIMHEUKOU;

® TIPOBOJUTH AHAJIN3 U PEAIU3OBBIBATH JTAIlbl PEIICHUSA 3aaad
Ha II0OCTPOCHHUE.

B noBceqHeBHOM KU3HU U NIPU U3YyYEHUHM APYTUX NPeIMeTOB:

®  BEINOJHATH IOCTPOCHUS HA MECTHOCTH;

® OIEHUBATh pPa3Mepbl pEANTbHBIX OOBEKTOB OKPYXKAIOUIETO
Mupa.

IIpeoGpazoBanusn

e OmepupoBaThb  JOBWKEHHSAMH ¥  [peoOpa3oBaHUSIMH  Kak
MCTaIIPCAMETHBIMU TOHATHUAMU,

e  ONepupoOBaTh IMOHITHEM MABHXKCHUS U IIPeoOpa3oBaHHsS MOA0OUs
UIT  O0OCHOBaHWIA, CBOOOJHO BIAJETh MPHEMaMH IIOCTPOCHUS QUTYp C
MOMOIIIbIO JIBIDKEHUM M MPeoOpa3oBaHUs MOAOOMS, a TaKKe KOMOMHAIUSIMHU
IBYKCHHU, IBIDKEHUN U TIpeoOpa30BaHMIA;

®  WCIONB30BaTh CBOWCTBA MJBW)KEHWH © TPeoOpa3oBaHWid IS
MpoBeneHNsI 000CHOBaHUSI M J0Ka3aTeNbCTBA YTBEP)KICHHH B TEOMETPUU H
JpYTUX Y4eOHBIX IPEAMETAaX;

®  TIONB30BaThCS CBOWCTBAMH MABIDKEHWH W TpeoOpa3oBaHWN TIpH
peLIeHUH 3a/1a4.

B noBceqHeBHOM KU3HU U NIPU U3YyYEHUHM APYTUX NpPeIMeTOB:

° NPUMEHSATh CBOWMCTBA JBIKEHUH M MPUMEHSATh IOA00HE IS
MOCTPOEHUMN U BBIYUCIIEHUH.

BekTOpbl M KOOPAMHATHI HA MJIOCKOCTH

e (CBo0OOJHO OMNEpPUPOBATH TMOHATUSIMH BEKTOp, CyMMa, DPa3HOCTh
BEKTOpPOB, TIPOM3BEJCHHE BEKTOpa Ha 4YHCJIO, CKalsipHOE NPOM3BEICHHE
BEKTOPOB, KOOPJMHATHI HA INIOCKOCTH, KOOPAMHATHI BEKTOPA;

o BJIaACTh BEKTOPHBIM U KOOPAMHATHBIM METOJIOM Ha IJIOCKOCTH IJIA
pelleHns 3a7a4 Ha BBIYMCIICHUE U JIOKA3aTeJIbCTBA;

e  BBIIOJHATH C NOMOIIBIO BEKTOPOB M KOOPAMHAT JOKa3aTEILCTBO
W3BECTHBIX €My I€OMETPHUECKUX (aKTOB (CBOMCTBA CPEeIHUX JIMHUMA, TEOPEM O
3aMeyvaTeNbHbIX TOYKaX U T.II.) U TI0JIy4aTh HOBBIE CBOWCTBA U3BECTHBIX QUTYD;

®  JCIONB30BAaTh ypaBHEHUS (QUryp ISl pelleHus 3agad |
CaMOCTOSITEIIBHO COCTaBIIATh YPABHEHHS OTAEIBHBIX INIOCKUX (UTYD.

B noBceqHeBHOM KU3HU U NIPU U3YyYECHUH APYTUX NPeIMeTOB:

®  JCIIONB30BATh MOHATHS BEKTOPOB M KOOPAMHAT JUIS PELICHHS 3a1a4
o (uzuke, reorpaguu U JpyruM yuyeOHBIM IpeAMETaM.

Hcropus MaTeMaTHKHU

e JloHnMaTh MaTeMaTHKy KaK CTPOI'O OpPraHHW30BAHHYIO CHCTEMY
Hay4YHbIX  3HAaHUH, B  YaCTHOCTH  BNaAeTh  MPEIACTABICHUSAMH 00
AKCUOMAaTUYCCKOM INOCTPOCHUU I'COMETPHUUN U IEPBUIHBIMU MIPCACTABIICHUAMU O
HEEeBKJINIOBBIX TEOMETPHSX;




® paccMaTpuBaTh MAaT€MaTUKY B KOHTEKCTE MCTOPUU Pa3BUTHUS
LUMBUIN3ALUU U UICTOPUH PA3BUTUS HAYKU, TOHUMATh POJIb MAaTEMAaTHUKH B
pasButuu Poccun.

Metoabsl MATEMAaTHKH

e Biangerh 3HaAHUSAMHU O PA3TUYHBIX METOJAX OOOCHOBAHHS W
OMPOBEPKEHUSI MATEMATHUYECKUX YTBEPKIACHUH U  CaMOCTOSITEIIBHO
MIPUMEHSATD HX;

e  BJAJCTh HABBIKAMM aHAJIM3a YCJIOBUSA 3a7a4d M OINPEICICHUS
MOAXOAAIIMX JJIsi pelIeHUs 3a7ad M3YYEHHBIX METOJOB WIM HX
KOMOHWHAIIUH,

®  XapaKTepu3oBaTh MPOU3ZBEJCHUS HCKYCCTBA C  YYETOM
MaTeMaTUYeCKUX  3aKOHOMEPHOCTEH B  MPHUPOJE,  HCIOJIb30BATh
MaTeMaTHYeCKHe 3aKOHOMEPHOCTH B CAMOCTOSITEJIbHOM TBOPUYECTBE.




