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IHosscHUTEIBbHAA 3ANHCKA

BoinyckHuK HayyuTcs B 5-6 Kiaccax (I MCIOJIb30BAHUSI B
NMOBCETHEBHOM KU3HU U 00ecTeYeHUsI BO3MOKHOCTH YCIEITHOT0 NMPOI0JIZKeHUsI
o0pa3oBaHus Ha 6a30BOM YPOBHE)

e OmnepupoBaTh Ha 0a30BOM ypOBHE®' IMOHATUSAMH. MHOYKECTBO, DJIEMEHT
MHOECTBA, MOJIMHOKECTBO, MPUHAIJICKHOCTD;

® 3371aBaTh MHOKECTBA MEPEUUCICHUEM UX IJIEMEHTOB;

® HAXOJUTh NepeceyeHue, OOBEIUHEHHE, MOAMHOXKECTBO B MPOCTEUIINX
CUTyaIUsX.

B noBceaHeBHOI KU3HU M IPU M3YYEHHH IPYTUX NMPeAMETOB:
® pacIo3HaBaTh JIOTHYECKH HEKOPPEKTHBIC BHICKA3bIBAHUSI.
Yucaa

e OmnepupoBaTh Ha 0A30BOM YPOBHE MOHATUSMHU: HATYpaJIbHOE YUCITIO, LI€JI0
YUCI0, OOBIKHOBEHHAs JpoOb, JecATHYHas JpoOb, CMEIIaHHOE YHUCJIO,
palMOHAIIBHOE YHCIIO;

® IICIOJIb30BaTh CBOMCTBA YHCE M IMpaBUiIa JICHUCTBUM C paliOHAIbLHBIMU
YUCJIaMU TIPY BBITTOJIHEHUH BBIYUCIICHUM;,

® IICTOJIB30BaTh NMPHU3HAKK JAeAUMOCTH Ha 2, 5, 3, 9, 10 npu BeImoJHEHUHU
BBIYMCJICHUH U PEIIEHUH HECJIOXKHBIX 3a71a4,

® BBIMOJHATh OKPYIJEHHE PpAIMOHAIBHBIX YHCEI B COOTBETCTBUH C
IpaBHJIAMH,

® CpaBHUBATh pallMOHAIBHBIC YUCIIA.

B noBceaHeBHOI KU3HU M IPU M3YYE€HUH APYTHUX MPeAMETOB:

® OIICHUBATH PE3YNIHTATHl BEIYMCICHUN MTPU PEIICHUN NMTPAKTUYECKHUX 3a]1a4,

® BBHITIOJTHATH CPABHEHHUE YHCEIT B PEATBHBIX CUTYAIHSX;

® COCTAaBJISTH YUCJIOBBIC BBIPAKCHUS IMPU PEIICHUH MPAKTUYECKUX 3aJad 1
3a/1a49 U3 APYruX Y4eOHBIX MPEIMETOB.

CrarucTHKa M TeOpHUsl BEPOATHOCTEH

e [IpencraBnsaTh JaHHBIC B BUE TAOJIHII, TUArPaAMM,

e yuTaTh MHGOPMAIIHIO, TIPE/ICTABICHHYIO B BUJIC TAOIHIIbI, JHATPAMMEI.
TexcToBBIC 3aa4YU

e PemaTh HECIIOXKHBIE CIOKETHBIE 3a7a4yd  pPa3HBIX THUIIOB Ha BCE
apupMeTHIECKHUE TCUCTBUS;

® CTPOUTH MOJICIb YCJIOBHS 3a7aud (B BHJEC TaOJHUIbI, CXEMbI, PUCYHKA), B
KOTOpPOM JaHbl 3HAYEHUS JIBYX W3 TPEX B3aUMOCBS3aHHBIX BEJIUYUH, C IEJBIO
MIOMCKa PEIICHUS 3a/1a4H;

® OCYHICCTBIATH CIIOCOO MOUCKA pEelIeHUsl 3a]]a4, B KOTOPOM PacCyKJAeHUe
CTPOUTCS OT YCJIOBHS K TPEOOBAHHIO WJIA OT TPEOOBAHUS K YCIOBHIO;

® COCTaBJIITH IJIaH PEIICHUS 3a7a4H,

® BBIJICIIATH ATAIBI PEIICHUS 3aa9H;

1 31ech U Jajee — pacrno3HaBaTh KOHKPETHBIE IPUMEPDI OOIIMX NOHATHI 110 XapaKTEPHBIM IIPU3HAKAM, BBIIIOJIHATh
JIEACTBHS B COOTBETCTBUU C OTIPEACIICHUEM U MPOCTEUIITUMH CBOMCTBAMU MOHATUN, KOHKPETU3UPOBATh IPUMEPAMHU
o01re MoHATHS.



® UHTEPHPETUPOBATH BHIUUCIUTENbHBIE PE3YILTATHI B 3a/laue, UCCIEA0BATh
MOJIYYEHHOE PEUICHUE 3a7a4H;

® 3HATh pa3JIMYUe CKOPOCTEN OOBEKTA B CTOSAUECH BOJIE, IPOTUB TEUCHUS U IO
TEUEHHIO PEKH;

e pelaTh 33Ja4i Ha HAXO0XKJICHUE YaCTH YKCJIa U YUCIIA TI0 €ro YacTH,

e pemiath 3a/ayd pa3HbIX TUMOB (Ha pabOTy, Ha MOKYIIKH, HA JBW)KCHUE),
CBSI3BIBAIONIUX TPU BEJIMYMHBI, BBIJCISATh 3TH BEIUYUHBI U OTHOIICHUS MEXKIY
HUMU,

® HAXOJUTh MPOIEHT OT YHUCJA, YUCIO MO MPOLEHTY OT HEro, HaXOJIHTh
MPOIIEHTHOE OTHOUIEHUE JBYX YHUCEJ, HAaXOAUTh MPOLEHTHOE CHUKEHHE WU
MPOIIEHTHOE MOBBIIICHUE BEJIMYMHBI;

® peliaTh HECJIOXKHBIE JIOTUYECKUE 3a1a4l METOJIOM PACCYKIACHUM.

B noBceaHeBHOI KU3HU M IPU U3YYEHNH IPYTUX NMPEIMETOB:

® BbIJIBUTaTh TMIOTE3bl O BO3MOJKHBIX IPEJEIbHBIX 3HAYECHUSIX HMCKOMBIX
BCJIMUMH B 3aj1aue (AeaTh MPUKHIIKY)

Harasimnas reomerpust
I'eomerpuueckue Gpurypsol

e OnepupoBaTh Ha 0a30BOM YpPOBHE MOHSATUAMHU: (UTYpa, TOUYKA, OTPE3OK,
npsiMasi, Jiyd, JJOMaHas, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK U YEThIPEXYrOJbHUK,
NPSMOYTOJIbHUK W KBajpaT, OKPYXHOCTb W  KpYyr, HPSMOYTOJbHbBIN
napauienenunen, Kyo, map. M3o0Opaxath m3zydaembie (GUTYpPBI OT PYKH M C
MTOMOIUIBIO JINHEWKU U LUPKYJISL.

B noBceaHeBHOI1 JKU3HU M IPU U3YYEHHH IPYTUX MPEIMETOB:

® pemarh NPaKTUYECKUE 3aJadyd C MPUMEHEHUEM IPOCTEHIINX CBOWMCTB
duryp.

N3mepennsi U BIYMCJIEHUS

® BBINOJHATh U3MEPEHUE JJIMH, PACCTOSIHUM, BETUYUH YIJIOB, C MOMOIBIO
WHCTPYMEHTOB JIJIs1 U3MEPEHUM JIJTUH U YTJIOB;

® BBLIUUCIISTH TUIOMIAIA MPSIMOYTOJIbHUKOB.

B noBceaqHeBHOI KU3HU M NIPU U3YYEHNH IPYTUX MPEAMETOB:

® BBLIUUCIATH PACCTOSIHUS HA MECTHOCTM B CTaHAAPTHBIX CUTYalHsX,
IJIOIIAIA PSIMOYTOJIbHUKOB,

® BBINOJHATh MNPOCTEUIINE MOCTPOCHUSI W H3MEPEHHS Ha MECTHOCTH,
HEO0OXOJIUMBIC B pEATbHOM JKU3HU.

HUcropuss MmaTeMaTuKH

® OIKCHIBaTh OTAEIbHBIE BBIJAIOIIMECS PE3YyJIbTAThl, MOJYYEHHBIE B XOJI€
pa3BUTHS MAaTEMATUKU KaK HayKH;

® 3HATh MPUMEPHl MAaTEMATHYECKUX OTKPBITUM U UX aBTOPOB, B CBSI3U C
OTEYECTBEHHOU U BCEMUPHON UCTOPUEH.

BbINyCKHMK MOJYYUT BO3MOKHOCTH HAYUYMThCS B 5-6 Ki1accax (nJis
o0ecrevyeHNs] BO3MOKHOCTH YCIIEIHOTO NMPOAOJIKeHHsSI 00Pa30BAHUS HA
0a30BOM M yIriIy0JI€HHOM YPOBHSX)

DJIeMeHThI TEOPUN MHOKECTB M1 MATEeMATHYECKOM JIOTHKH



e  Onepuposamv? NOHAMUIMU MHOMHCECMBO, Xapakxmepucmuxu
MHONCECMBA,  INEMEHM  MHOMCeCmed, nycmoe, KOHeuHoe U OecKOHeuHoe
MHONCECMBO, NOOMHONCECMBO, NPUHAOTICHCHOCHID,

® onpeodensimob NPUHAOIEHCHOCHb DNIEMEHMA MHOHICECMEB)Y, 00beOUHEeHUIO U
nepeceueHur0 MHONCeCms,; 3a0a8amv MHONCECMBO C NOMOWbIO NePeyUCTIeHUs
91eMEeHMO8, CI0BECHO20 ONUCAHUS.

B noBce1HeBHOM KM3HH M NIPH U3yYE€HUH APYTHX NMPEIMETOB:

® PACNO3HABAMb N02UYECKU HEKOPPEKMHbLE BbICKA3bIBAHUS;

® CMpoums YEenouKu YMO3AKIOYEHUNl HA OCHO8E UCHONb308AHUS NPABUIL
JIO2UKU.

Yucna

o Onepuposamv  NOHAMUAMU.  HAMYPAIbHOE  YUCILO,  MHOMCECMBO
HAMYPAIbHBIX YUCET, YeN0e HUCTLO0, MHONCECMBO UYenblX 4Yucel, O0ObIKHOBEHHAS
0pobb, decsimuynas Opobb, CMEUWAHHOE YUCTIO, PAYUOHATIbHOE YUCTIO, MHONMCECTBO
PAYUOHATIBHBIX YUCET, 2eOMeMPUHEecKds UHMepnpemayus HaAmypaibHulX, Yeablx,
PAUUOHATIbHBIX

®  IOHUMAMb U OOBACHAMb CMbICT NOZUYUOHHOU 3ANUCU HAMYPATbHO2O
yucaa,

®  GLINOJHAMb GbLIYUCICHUSL, 6 MOM YUCAe C UCNOIb308AHUEM NPUEMOB
PAYUOHATBHBIX B8bIYUCTICHULL, 0OOCHOBLIBAMb ANCOPUMMbL BLINOJHEHUS OeUCBULL;

® ucnovzosame npusHaku deaumocmu Ha 2, 4, 8, 5, 3,6, 9, 10, 11, cymmsi
U npoussedeHust yucel Npu BbINOJIHEHUU GLIYUCICHUNl U peuleHuu 3aoad,
000CHOBBIBAMb NPUSHAKU OCTUMOCTIUL,

®  GLINOJHAMb OKPY2IeHUE PAYUOHATIbHBIX YUCE] C 3a0AHHOU MOYHOCbIO,

® ynopsaodouueamsv HUCIA, 3ANUCAHHblE 6 6BUde OObIKHOBEHHLIX U
decamuyHvlx Opooeli;

o naxooumv HO/J u HOK uucen u ucnonv3osamo ux npu pewieHuu 3a0da, .

® onepupogamv  noHAMUeM  MOOYIb  YUC]A, 2eomMempuiecKast
uHmepnpemayusi MoOyis 4Yucid.

B noBce1HeBHOM KM3HU M NIPH U3yYe€HHH APYTHX NMPEIMETOB:

® pUMEHAMb Npasula NPUOIUNCEHHBIX BbIYUCTECHU NPU  peuleHuu
NPAKMU4ecKux 3a0ay u peweHuu 3a0ay Opyeux yieOHbvix npeomemos,

®  GLINOJHAMb CPABHEHUEe pe3YabMmamos 6blUUCIeHU NpU  peuleHuu
NPAKMU4eCcKux 3a0ay, 8 mom Yucie NPUOIUNCEHHbIX GbIYUCTEHUIL,

® CcocmasnAms HUCIO08ble BbIPANCEHUS U OYEHUBAMb UX 3HAYEHUS Npu
peuleHul npaKmusecKux 3a0ay u 3a0a4 U3 Opyeux yueOHbvix npeomemos.
YpaBHeHHs U HEPABEHCTBA

o Onepuposamv  NOHAMUAMU.  PABEHCMBO,  YUCI0B0€  PABEHCMEBO,
VpaeHeHue, KOpeHb YPABHEeHUs, peuleHie YPAGHEeH U, YUCTI080€ HePABEHCMBO.
CTaTHCTHKA H TeOpHs BEePOSITHOCTEI

2 31ech U Jajiee — 3HATh ONpEEIEHUE IOHATHUS, YMETh MOSACHSTh €0 CMBICII, YMETh MCIIOJb30BaTh OHATUE U €T0
CBOWCTBA TIPH MTPOBEACHUH PACCYKIICHHUH, T0Ka3aTeIbCTB, PEIICHUH 3a1ad.



o Onepuposamev noHamuasMuU: CcmMoadYamvle U Kpy208ble OUASPAMMb,
maoauyvl OaHHbIX, CpeOHee apughmemuieckoe,

® uzsleKams, UH@OpMAYUIO, NPeOCMABNIeHHYI0 6  mabauyax, Ha
ouazpammax;,

® cocmaensms mabauysbl, CMpoOUmsb OUASPAMMbL HA OCHOBE OAHHbIX.

B noBceHeBHOM KM3HU M NIPH U3yYE€HHH APYTrUX MPeAMETOB:

® u3BIEKAMb, UHMEPNPEMUpo8ams U npeoopazoevlieams UHDOPMAYUio,
npeoCmasieHHyl0 8 Mmaoauyax u Ha Ouacpammax, Ompaxcaroulyio ceoucmed u
Xapakmepucmuku peaibHblx NPoYeccos U s161eHUl.

TexkcToBBIC 3a1aYU

o Pewamb npocmule U CLOJHCHBIE 3A0AYU PA3HBIX MUNOS, A MAKHCE 3a0ayu
NOBLIULEHHOU MPYOHOCU;

®  UCNOIBL308AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOETU MEKCMO8 CLONCHBIX
3a0a4 0151 NOCMPOEHUSL NOUCKOBOU CXeMbl U PeuleHUsl 3a0a4,

® 3nHamb u npumensmo o06a cnocoba noucka peuternus 3aoay (om
mpebosanust K yCa08uio 1 0m yCious K mpeboeanuio);

®  MOOeNUPOBAMb PACCYHCOCHUSL NPU NOUCKE peuleHUs 3a0ay ¢ NOMOULbIO
epagh-cxemvl,

®  gblOeIAMb YMANBL PEULeHUs. 3A0a4U U COOEPAHCAHUE KAAHCO020 DMAanda;

®  UHMeEPNPemuposamsb  BbIUUCTUMENbHbIE — pe3ylbmamsl 68  3adaue,
uccne008ams NoJIyYeHHoe peuierue 3a0avl,

®  AHANUBUPOBAMb BCEBOIMONCHLIE CUMYAUUU B3AUMHO20 PACNONONCEHUS
08YX 00bEKMO8 U U3MeHeHUe UX XAPAKMEPUCMUK NPU COBMECMHOM OBUICEHUU
(cxopocmy, épems, paccmosinue) npu pewenuu 3a0ay Ha 08UICEHUE O8YX 0OBLEKMOE
KaK 8 00HOM, MAK U 8 NPOMUBONOJIONCHLIX HANPABIEHUSX,

® UCCe008amb  BCEBO3MOJICHBIE CUMYAYUU NPU peuwleHuu 3a0ay Ha
osudicerle no peke, paccmampusams pa3Hvle CUCIeMbl Omcyemad,

® pewams pazHooOpazHvle 3a0auu «HA YaACmu»,

o pewamv u 000CHOBbIGAMb Cc60e  peuteHue 3a0ay  (evioensmb
MAMEMaAmMu4ecKyro OCHO8Y) Ha HAXONCOeHUe YACMU YUCIA U YUCTA NO €20 YACMU HA
OCHOB8E KOHKPEMHO20 CMbICIA OpodU;

® 0co3HaABamMb U OOBACHAMbL UOCHMUUYHOCMb 3A0a4¥ pPA3HLIX MUNOS,
ceszvleaowux mpu eeaudunvt (Ha pabomy, Ha NOKYNKU, HA OBUICEHUE); 8bIOECISMb
MU BEIUYUHBL U OMHOULEHUS MENHCOY HUMU, NPUMEHSIMb UX NPU peuleHuu 3a0ad,
KOHCMPYUpo8ams cOOCmMeEeHHbvle 3a0ayu YKA3AHHbIX MUNo8.

B noBceHeBHOM KM3HU U NIPH U3YyYE€HUHU APYTHUX NMPEIMETOB:

® gblOeNAMb NPU PeuleHul 3a0ay XapaKkmepucmuKku paccmampusaemoll 8
3adaue cumyayuu, OmaudHbie om peaivhvix (me, om KOmopwvlx abCMpazuposanucsy),
KOHCMPYUpOB8ams HOBble CUmyayuu ¢ Y4emom 3mux Xapakmepucmuk, 6
YACMHOCMU, NPU peuleHuu 3a0ad HA KOHYEeHMpayuu, Y4umoléams HJIOMHOCHIb
sewecmsa,

® pewams u KOHCMPYUpo8ams 3a0ayu Ha OCHOBE PACCMOMPEHUS PeANbHbIX
cumyayutl, 8 KOMoOpPwvIX He Mpedyemcs MOUHBIU BbIYUCIUMETbHBLU Pe3VIbmanm,



® peuams 3a0a4u Ha 08UICEHUE NO PeKe, PACCMAMPUBASL PA3HbIE CUCTEeMbL
omcuyema.
Harasignas reomerpus
I'eomerpuueckue Gpurypsi

o 3enexamv, unmepnpemuposams u npeoopaz’osvleams UHGopmayuw o
2eomMempuyeckux gueypax, npedcmasieHHyI0 Ha Yepmedicax;

® uzoOpadicamv usydyaemvle Queypbl om pPyKu U C NOMOWDBIO
KOMNBbIOMEPHBIX UHCIMPYMEHMO8.
N3Mmepennsi M BLIYUCICHUS

®  GbINOJIHAMb UBMEPEeHUe ONUH, PACCMOAHUL, BEIUUYUH Y2ll08, C NOMOUbIO
UHCMPYMEHMO8 OJ1s1 U3MepeHUll OJIUH U Y2108,

® gulUUCTAMbL  NIOWAOU  NPAMOY2ONbHUKOS,  K8AOpamos,  0Obembl
NPAMOY20NbHbIX NAPAJLIeNenunedos, Kyooa.
B noBceqHeBHOM KM3HU M NIPU U3YYEHUH APYIUX NPeAMETOB:

®  GLIUUCTAMb PACCMOSAHUSA HA MECMHOCMU 8 CMAHOAPMHBIX CUMYAYUSIX,
NIOWAOU YUACMKO8 NPAMOY20AbHOU hOPMbL, 00BeMbl KOMHAN,

® BLINOIHAMb NpoOCMelue NOCMPOeHUs HA MeCMHOCMU, HeoOXooumbvie 6

PeanbHOU HCUZHU,

®  OYEHUBAMb PA3MEPLL PEATIbHBIX 00BLEKNO8 OKPYIHCAIOULe20 MUPA.
HUcTropust MaTeMaTUKHU

° Xapaxmepuzosamsb 6KIAO 8bIOAWUXCS MAMEMAMUKOE 8 pA38umue
MAMeMamuxy U UHbIX HAYYHbIX 0Oaacmell.

BoinyckHUK Hay4yuTces B 7-9 Ki1accax (U1 HCIIOJIb30BAHUS B TOBCEIHEBHOI
’KU3HU M o0ecneyeHnsi BO3MOKHOCTH yCIIEIIHOT0 MPOA0JIKeHsl 00pa30BaHUs
Ha 0230BOM YpOBHE)
JIeMEeHThI TEOPUU MHOKECTB U MATEMATHYECKOM JIOTUKHU

e OmnepupoBarh Ha 6a30BOM YPOBHE® MOHATHAMH: MHOKECTBO, DJIEMEHT
MHOJKECTBA, MMOJIMHOXKECTBO, MPUHAIJICKHOCTD;

® 33J1aBaTh MHOXECTBA MEPEUUCIIEHUEM UX DJIIEMEHTOB,;

® HAaXOJUTh IepecedycHre, OOBEIWHEHHUE, IMOIMHOMXECTBO B TMPOCTECHIIHX
CUTYyaLUSIX;

e OmepupoBaTh Ha 0A30BOM YPOBHE MOHSTHUSMHU: OMPEICICHUE, aKCHOMA,
Teopema, J0Ka3aTesIbCTBO;

® PUBOJAWUTH MNPUMEPHI U KOHTPIPHUMEPHI JII TOATBEPKIACHUS CBOUX
BBICKa3bIBaHMH.
B noBceHeBHO KU3HU M IPHU U3YYEHUH JPYTUX MPeIMETOB:

® HCIOJIb30BaTh IpaduuecKkoe MPEACTaBICHUE MHOMXECTB JJII OMUCAHUS
peaIbHBIX MTPOIIECCOB U SIBJICHUH, PU PEIICHUH 3a1a4 APYTUX YUeOHBIX MPEIMETOB.
Yucaa

3 3neck u Jajee — pacro3HaBaTh KOHKPETHBIE MPUMEPBI OOMIMX TIOHATHHN M0 XapaKTEPHBIM TPU3HAKAM, BBIOJIHSITE
JICUCTBHSI B COOTBETCTBUU C OMPEICICHHEM U NPOCTEUIIINMU CBOUCTBAMHE MOHSITHI, KOHKPETU3UPOBAThH IPUMEPAMU
o011Me TOHITHS.



e OmnepupoBath Ha 0a30BOM YpOBHE MOHATUSMHU: HATypaJbHOE YHUCIIO,
1[EJI0€ YMCIIO0, OOBIKHOBEHHAs Ipo0b, JecsATUYHas JpoOb, cMeliaHHas JpoOb,
palMoHaIbHOE YUCIO, apu(PMETUUECKUN KBAAPATHBINA KOPEHb,

® NCIIOJIb30BaTh CBOKCTBA YWCEN W MPABUJIA ICUCTBUU IIPU BBIIOJIHEHUHN
BBIUHMCJICHUH,

® HCIIOJIb30BaTh MPHU3HAKK JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BeIMOJIHEHUU
BBIYHCIICHUN U PEIICHUH HECIIOKHBIX 3a71a4;

® BBINOJHATh OKPYIJICHHWE pPAlMOHAIBHBIX YHCEN B COOTBETCTBUU C
npaBujamy,

® OIICHMBATh 3HAYEHUE KBAJAPATHOTO KOPHS M3 MOJIOKUTEIHHOTO IIEJIOT0
YHCIIa;

® pacro3HaBaTh paIllMOHAJIbHBIC U UPPAIMOHAIBHBIC YUCIIA;

® CpaBHUBATH YHUCJIA.

B noBceHeBHOM KM3HU U NIPU U3YyYeHHUHU JPYTHUX NPEIMETOB:

® OIICHWBATH PE3YJIbTAThl BEIYUCICHUN TIPH PEIICHUH TPAKTUICCKUX 3a/1a4,

®  BBINOJHATH CPABHEHUE YUCEN B PEaTbHBIX CUTYAIUSIX;

® COCTaBJISITh YMCJIOBBIC BBHIPAXKCHUS MIPU PEIICHUN MPAKTUYECKUX 3a7a4 U
3a/1a4 U3 APYruX Y4eOHBIX MPEIMETOB.

ToxkaecTBeHHBbIE MPEOOPA30BAHUS

e BEHINOIHATh HECIOXKHBIC MPEOOpa30OBaHMs JIsS BBHIYUCICHHS 3HAYCHUUN
YHUCJIOBBIX BBIPAKEHUM, COJEpXKAIUX CTENEHH C HATypaJlbHBIM TOKa3aTeseM,
CTETICHU C IIeJIIM OTPULIATEILHBIM MOKa3aTeleM,;

® BBHINOJHATH  HECJOXKHBIE  MPeoOpa3oBaHMs  IEIBIX  BBIPAKEHUMN:
pacKpbIBaTh CKOOKU, TPUBOIUTD MOJOOHBIC ClIaracMbI¢;

® 1CHOJIb30BaTh (OPMYJIbl COKPAIICHHOTO YMHOXKEHUS (KBaapaT CyMMBI,
KBaJIpaT Pa3HOCTH, Pa3HOCTh KBAJAPATOB) JJIs YIPOIIECHUS BHIYMCICHUIN 3HAYECHUN
BBIPAXKEHU;

®  BBINOJHATH HECJIOKHBIC MPEOOPa30BaHUS JPOOHO-IMHEHHBIX BEIPAKCHUN
Y BBIPOKCHUM ¢ KBAJAPATHBIMU KOPHIMHU.

B noBceHeBHOM KM3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

® TIOHMMAaTh CMBICII 3aMKCH YKCIIa B CTAHAAPTHOM BU/IE;

e omepupoBaTh Ha 0a30BOM YypOBHE TOHITHEM «CTaHIApPTHAs 3aIucCh
qUCIIa.

YpaBHeHus U HEPABEHCTBA

e OmnepupoBath Ha 0a30BOM YPOBHE MOHSTHSAMHU. PAaBEHCTBO, YHCIIOBOE
pPaBEHCTBO, YpaBHEHWE, KOPCHb YPAaBHEHWS, DCIICHHE YPAaBHEHHS, YHCIOBOE
HEPaBEHCTBO, HEPABEHCTBO, PEIIICHNE HEPABEHCTBA,;

® TIPOBEPATH CIPABEIITUBOCTH YHCIOBBIX PAaBEHCTB U HEPABCHCTB;

® pelaTh JIMHCHHBIC HEPAaBEHCTBA U HECJIOJKHBIC HEPABEHCTBA, CBOJISIIIIAECS
K JIMHEUHBIM;

® pemaTh CUCTEMbI HECIIOKHBIX JTUHEHHBIX ypaBHEHUH, HEPABCHCTB,

® [pOBEpATH, SIBISETCS JM JaHHOE YHUCIO PEIICHUEM YpaBHEHMUS
(HepaBeHCTBA),



e pemarbh KBaJgpaTHbIE ypaBHEHUS MO (opMmyle KOpHEW KBaJpaTHOTO
YPaBHEHHUS;

® U300pakaTh PEIICHUS HEPABEHCTB U UX CUCTEM HA YUCJIOBOW MPSIMOM.
B noBcegHeBHOM KU3HU U NIPU U3YYEHUH IPYTUX MPEAMETOB:

® COCTAaBJSITh W pEIIaTh JIMHEHHBbIE YpaBHEHWS IpU PELICHUWW 3a]ad,
BO3ZHMKAIOIIUX B IPYTUX y4E€OHBIX MpEAMETAX.
DOyHKIUU

e Haxonute 3HaueHHE PyHKINHU MO 33JaHHOMY 3HaYEHUIO apTyMEHTa;

® HAXOJUTh 3HAYCHHE ApPTyMEHTa IO 3aJaHHOMY 3HAaYeHUIO (QYHKIHUHU B
HECJIOKHBIX CUTYyalUsX;

®  ONpENENATH MOJO0KEHNE TOUKH 110 €€ KOOpJAMHATaM, KOOPAUHATHI TOUKU
10 €€ MOJIOKEHUIO Ha KOOPAHMHATHOM MJIOCKOCTH;

e 10 rpaduKy HAXOJUTh OOJACTb ONPEIEIICHUS, MHOXECTBO 3HAYEHUH,
HyJIM (YHKIUHU, TPOMEKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3pacTaHUs U
yObIBaHMsI, HAMOOJIbILIEE U HAUMEHbIIIEE 3HAUCHHS (PYHKIUY;

® CTPOUTH I'paUK JTUHEHHONW PYHKIINH;

® [POBEPSITH, ABJIAETCA JIU JaHHBINA rpaduk rpadukomM 3a1aHHON QyHKIUU
(JIMHEWHOM, KBaIpaTUYHOU, 00paTHOM MPONOPIUOHATBHOCTH);

® OIpenensaTh NPUOIMKEHHbIC 3HAUEHUs] KOOPAUHAT TOUKH IE€pPECcCeUCHUs
rpadukoB QyHKIIHIA;

e omnepupoBaTh Ha 0a30BOM YPOBHE NOHATHUSAMHU: MOCIEAOBATEIBHOCTD,
apu(pMeTnyecKas nporpeccus, reoMeTpuiecKas nporpeccus;

® pelaTth 33Ja4¥ Ha MPOrPECCHUU, B KOTOPBIX OTBET MOKET ObITh MOJTYYEH
HEIOCPEICTBEHHBIM TOICUETOM 0€3 TpuMeHeHus (popmy.
B noBceqHeBHOM KM3HU M NIPH U3YyYEHHMHU APYTHX NPEIMETOB:

® 1CNOJb30BaTh IpaUKU peajbHBIX MPOLECCOB U 3aBUCUMOCTEH IS
ONpeaeieHUs] UX CBOMCTB (HAMOOJbIIME U HAMMEHBIIME 3HAYECHHS, IPOMEXYTKH
BO3pacTaHus M yObIBaHUs, OOJACTH MOJOKUTEIbHBIX U OTPULATEIbHBIX 3HAYECHUI
U T.IL.);

® 1CIO0JIb30BaTh CBOMCTBA TMHEWHON (DyHKIMH U ee rpaduK Npu peuieHun
3aJa4 U3 IPYruX yu4eOHBIX MPEIMETOB.
CraTucTuka M TeOpusi BepOsITHOCTEMH

e limers mpencraBieHHE O  CTAaTUCTUYECKHX  XAPAKTEPUCTUKAX,
BEPOSTHOCTH CIy4ailHOTO COOBITHS, KOMOMHATOPHBIX 3a/7a4ax;

e pemarh MOpocTedire KOMOWHATOPHbIE 3aJadyd METOJIOM MpPSMOro U
OpraHU30BAaHHOTO Tepedopa,;

® [IPEJCTaBIIATH JAHHBIE B BUE TaOJIUI, AMarpamm, rpaduKos,;

e yyTaTh MH(GOPMALIMIO, NMPEACTABICHHYIO B BHUIE TAOIMIIbI, AUArPaMMBbI,
rpaduka;

® ONpENeNisITh OCHOBHBIE CTATHCTHYECKUE XapaKTEPUCTUKH HYHCIIOBBIX
Ha0OPOB,

® OLIEHUBAThH BEPOSATHOCTH COOBITHS B MPOCTEUIINX CIydasiX;



® UMETh MPEJCTABIEHUE O POJIM 3aKOHAa OOJBIIMX YHUCET B MAaCCOBBIX
SABJICHUSX.

B noBceaHeBHOI KU3HU M NIPU U3YYEHUH IPYTUX NMPEAMETOB:

® OIICHMBATh KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METO/IOM Iepedopa;

® UMETh MNPEACTaBICHUE O POJM MPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITHIA;

® CpPaBHMBATh OCHOBHBIE CTATUCTUYECKNE XaPAKTEPUCTUKH, MOJIYUECHHBIE B
MPOIIECCE PEUICHUS MPUKIAJHON 3aa4M, U3YUEHUS PEAJIbHOIO SIBJICHUS,

® OIICHUBATh BEPOATHOCTh PEATbHBIX COOBITUN UM SBJICHUM B HECIOKHBIX
CUTyaIusX.

TekcTOBBIC 3a1aYH

e Pemarb HECIOXKHBIE CIOKETHBIE 33Ja4d PpAa3HbIX THUIIOB Ha BCE
apupMeTHYECKHUE TCHUCTBUS;

® CTPOMUTH MOJIEIb YCIOBHS 3a/1auu (B BUAE TaOJIUIIbI, CXEMbI, PUCYHKA WUJTN
ypaBHCHHMSI), B KOTOPOH JaHbl 3HAUYCHUS JBYX U3 TPEX B3aUMOCBS3aHHBIX BEJIMUHNH,
C LEJIbIO MOUCKA PELICHUS 3a/1a4Hu;

® OCYIIECTBIATH CIOCOO MOKUCKA PEIICHUS 3a/1a41, B KOTOPOM PaCCyKACHUE
CTPOUTCS OT YCJIOBHS K TPEOOBAHMIO HJIU OT TPEOOBAHUS K YCIOBHIO;

® COCTaBJIATH IUIAH PEIICHUS 3a/1a4H;

®  BBIJICIISATH ATAIbl PEIICHU 3aa4H,

® UHTEPIPETUPOBATH BHIYMCIUTEIbHbBIC PE3YJIBTATHI B 33/1a4€, UCCIEA0BATH
MOJIYYEHHOE PEUICHUE 3aa4H;

® 3HATh PA3IUYUE CKOPOCTEH 00BEKTa B CTOSUEH BOJE, MPOTUB TEUCHUS U
110 TEYEHUIO PEKHU;

® pemaTh 33/1a4M Ha HAXOXJEHUE YaCTH YMCIIa U YUCJIa 0 €ro 4acTH,

e pelaTh 3aJa4M Pa3HBIX THMOB (Ha pabOTy, Ha MOKYIIKH, Ha JBMKCHUE),
CBSI3bIBAIOIIUX TPHU BEJIMYMHBI, BBIACISATh 3TU BEJIMYMHBI U OTHOLIECHUS MEXKIY
HUMH,

® HaxOAUTh MPOIEHT OT YMCJIA, YUCIO MO MPOUEHTY OT HETr0, HaXOAUTh
MPOIIEHTHOE CHUYKEHUE WJIM MPOIIEHTHOE MOBBIIICHUE BETUYUHBI;

® peniaTh HECIOXKHBIE JIOTUYECKHE 3a]]Ja4l METOJIOM PACCYKICHUI.

B noBceaqHeBHOI KU3HU M NPU U3YYEHUH IPYTUX NMPEIMETOB:

® BBIJBUTaTh THIOTE3bl O BO3MOXKHBIX MPEJICTbHBIX 3HAUEHUSX UCKOMBIX B
3aj1aue BEJIMYMH (1e71aTh IPUKHUIKY).
I'eomerpuueckue purypsoi

e OmnepupoBarh Ha 6230BOM ypOBHE MOHATUSIMU T€OMETPUUYECKUX (DUTYD;

® u3BJICKaTh MH(POPMAIIUIO O TEOMETPUIECKUX (PUTYpax, MPEACTABICHHYIO
Ha yepTexax B IBHOM BUJIE;

® TIPUMEHSTH JJIA PEIICHHS 3a7a4 reoMeTpuueckue (PakThl, €CIu yCIOBUS
WX PUMEHEHHUsI 3aJ]aHbI B IBHOU popMme;

® pemaTth 3a7a4d Ha HAXOXKEHUE TeOMETPUUSCKUX BEJIMYHUH 1O 00pas3iam
WJIU aJITOPUTMAM.

B noBceaHeBHOI KU3HU M NIPU U3YYE€HUH IPYTUX NMPEIMETOB:



® CIMOJB30BaTh CBOMCTBA T€OMETPUUYECKUX (QUTYD AJI PELICHHUS] TUIOBBIX
3a/1a4, BOZHMKAIOUIMX B CUTYyalHsIX ITOBCEIHEBHOM JKM3HHU, 33]1a4 MPAKTUYECKOTO

COJICpKaHMS.
OTHolIEeHus

e OmnepupoBaTh Ha 6a30BOM YPOBHE MOHSATHUSIMU. PABEHCTBO (PUTYp, PaBHBIE
burypsl, PaBEHCTBO TPEYTOJILHUKOB, napasuieIbHOCTh MPSIMBIX,

MEPICHIUKYIAPHOCTh MPSIMBIX, VYIIbI  MEXKIY MOpsIMBIMU, TEPIECHIUKYJIIAP,
HaKJIOHHAs!, TPOCKIIUSI.
B noBceaHeBHOI KU3HU M IPU U3YYEHUH IPYTUX MPEAMETOB:

® UCIOJb30BaTh OTHOWIEHUS JJIsl pPEUICHUS MPOCTEHMIIMX  3aj]ad,
BO3HUKAIOIIUX B PEaIbHOMN KU3HH.

N3mepeHusi M BIYHUCICHUS

e BrINonHATH U3MEpPEHUE IJIMH, PACCTOSAHU, BETUYUH YIJIOB, C TIOMOIIBIO
WHCTPYMEHTOB JIJIs U3MEPEHUN JIJTUH U YTJIOB;

e TpUMEHATH (OpMYJBI TEpUMETpa, IUIOMEAAM W o0beMa, IUIOIIAIu
MOBEPXHOCTHU OTJICJIbHBIX MHOTOIPAaHHUKOB MPU BBIYUCICHUSX, KOTJIa BCE JAHHbBIC
MMEIOTCS B YCIIOBUH,

e qnpumeHsaTh Teopemy Iludaropa, 0a30Bble TPUTOHOMETPUUYECKUE
COOTHOWIIEHHUS I BBIYKMCIIEHUS UIMH, PACCTOSIHUW, IUIOMIAAEH B MPOCTEUIIMX
CIIyYasx.

B noBceqHeBHOI KU3HU M NIPH U3YYEHUH IPYTUX NMPEAMETOB:

® BBIUUCIATH PACCTOSIHUS HAa MECTHOCTU B CTAHJAPTHBIX CHUTYaIlUsX,
TUIOIIAM B MPOCTEHIIINX CITyqasiX, IPUMEHSATH (POPMYJIbl B TPOCTEUIIINX CUTYAITUSIX
B IIOBCEIHEBHOW JKU3HM.

I'eomerpuyeckue moCcTpoeHuUst

o l300paxkarh TUMOBBIC IUIOCKKUE GUTYPHI U (PUTYPHI B IPOCTPAHCTBE OT
PYKH U C TIOMOIIBI0 HHCTPYMEHTOB.

B noBceaqHeBHOI KU3HU M NPU U3YYE€HUH IPYTHX NMPEAMETOB:

® BBINOJHATH MPOCTEHIINE MOCTPOCHUSI HA MECTHOCTH, HEOOXOJUMbIC B
pEAbHOM KU3HMU.

I'eomeTpuyeckue npeodpazoBaHus

e Crpoutsh Hpurypy, CHMMETPUUIHYIO JaHHOU (DUTYype OTHOCUTEIHHO OCH U
TOYKH.

B noBceaqHeBHOI KU3HU M NPU U3YYEHNH IPYTUX NMPEAMETOB:

® pacmo3HaBaTh JBMKEHHE 0OBEKTOB B OKPYXKAIOIIEM MHUPE;

® pacro3HaBaTh CUMMETPUYHBIE (DUTYPHI B OKPYKAIOIIEM MUPE.
BekTOpbI U KOOPAUHATHI HA MJIOCKOCTH

e OmnepupoBath Ha 0a30BOM YPOBHE MOHITUSIMH BEKTOP, CyMMa BEKTOPOB,
MPOU3BEACHUE BEKTOPA HA YKHCIIO, KOOPAUHATHI Ha MJIOCKOCTH;

® omnpeaensaTh NPUOIMKEHHO KOOPAUHATHI TOUYKH MO €€ M300paXEeHUI0 Ha
KOOPJIWHATHOM TNIOCKOCTH.

B noBceaqHeBHOI KU3HU M PU U3YYEHNH IPYTUX NMPEIMETOB:

® UCIOJIb30BaTh BEKTOPbI MJIA PELIEHUS NPOCTEHMIIMX 3aJad  Ha

OMpEeIeICHUE CKOPOCTH OTHOCUTEIIBHOTO JIBUKEHUS.



HUcropuss MmaTeMaTuKu

e OnuchIBaTh OT/ICJIbHBIE BBIJAIOIINECS PE3YJIbTATHI, MOJYYEHHBIE B XO/€
pa3BUTHSA MAaTEeMaTUKHU KaK HAyKH,

® 3HATh NPUMEPHI MATEMAaTUUYECKUX OTKPBITUH U UX aBTOPOB, B CBSI3U C
OTE€YECTBEHHOU U BCEMUPHOU UCTOPUEH;

® [IOHMMATh POJIb MAaTEMAaTUKHU B pa3BuTUM Poccuu.
MeToabl MATEMATHKH

e BpiOuparh NOIXOMAIMINNA W3yYCHHBIH METOJ IS PEIICHHS M3yYeHHBIX
THIIOB MaTEeMaTHYECKHX 3aJ1a4;

e IlpuBoguts  nOpuUMEpbl  MATEMATUYECKUX  3aKOHOMEPHOCTEW B
OKPY’KAIOIIEH IEHCTBUTEILHOCTH U TPOU3BEACHUSAX UCKYCCTBA.

BoInycKHMK MOJYYMT BO3MOKHOCTh HAYUYHTHCS B 7-9 Kjaccax aJist
o0ecrevyeHHsi BO3MOKHOCTH YCIELIHOT0 MPOA0JIzKeHHsI 00Pa30BaHUsI HA
0a30BOM M YIu1y0JI€HHOM YPOBHAX
DJieMEeHTbI TEOPUH MHOKECTB U MATEMaTHYECKOM JIOTHKH

e Onepuposamv® nousmuamu: onpedenenue, meopema, aKCUOMA,
MHOJNCECMBO, XAPAKMEPUCTMUKU MHONCECMEd, INeMeHm MHONCeCmad, Nycmoe,
KOHeYHoe U OeCKOHeYHOoe MHONCeCmEo, NOOMHONCECMBO, NPUHAODTIEHCHOCD,
BKIIOYEHUE, PABEHCMBO MHONCECME,

®  U300pAdCAMb MHOJNCECTNEA U OMHOULEHUE MHOICECTNE C NOMOUWbIO KPV208
dunepa,

® onpeoensimb NPUHAONEHCHOCTND INEMEHMA MHOHCECEY, 00bEOUHEHUIO U
nepecevenuro MHONCeCms,

® 3a0asamb MHOMCECMBO C HNOMOWDBIO NEPEeyUCIeHUsl IeMeHmOs,
CII0BECHO20 ONUCAHUSL,

® onepuposamv NOHAMUAMU. BbICKA3bIBAHUE, UCMUHHOCb U JIOICHOCMb
BbICKA3bIBAHUSL, OMPUYAHUE BbICKA3IGAHUI, Onepayuu HAo BblCKA3LIBAHUAMU. U,
UU, He, YCII0BHbLE BbICKA3LIBAHUSL (UMNAUKAYUU),

®  CMpoumMb 8bICKA3LIBAHUS, OMPUYAHUSL BbICKA3bIBAHUIL.
B noBce1HeBHOM KM3HU M NIPH U3yYE€HUH APYTHUX NMPEIMETOB:

® cmpoumb Yenouku YMO3AKIOHYEHULl HA OCHO8€ UCNONb308AHUSL NPAGUIL
JIO2UKU;

®  LUCNONBL308aAMb  MHOJCECMBd, Onepayuu ¢  MHOJICECMm8amu,  Uux
epaghuueckoe npedcmasienue 0Jisi ONUCAHUSL PeabHbIX NPOYUECCO8 U SAGIEHUIL.
Yuciaa

o  Onepuposamv  NOHAMUAMU.  MHONCECMBO  HAMYPAIbHLIX — YUCEl,
MHONCECMBO YENbIX YUCE]l, MHOMNCECMBO PAYUOHAIbHBIX YUCEe, UPPAYUOHATbHOE
YUCN0,  KBAOPAMMHBIU ~ KOPEHb,  MHOMCECMBO  OelUCMBUMENbHbIX — YUCel,
2eomMempuyecKass —UHmepnpemayus — HamypaibHulX, YeuviX, PAYUOHATbHBIX,
0elCmEUmenbHbIX YUCEL;

4 31ech U ajee — 3HATh ONpPEAEIEHHUE IOHATUSA, YMETh MOACHATH ETO CMBICII, yMETh HUCII0JIb30BATh MIOHATHE U €T0
CBOWCTBA TIPH MTPOBEACHUH PACCYKIICHHUH, T0Ka3aTeIbCTB, PEIICHUH 3a1ad.



® NOHUMAMb U OOBACHAMb CMBICH NOUYUOHHOU 3ANUCU HAMYPATLHO20
yucna;

®  GLINOJHAMb GLIUUCIEHUs, 6 MOM HUCAE C UCNOIb308AHUEM NPUEMOB
PAYUOHATLHBIX BbIYUCTEHULL

®  GLINOIHAMb OKPY2leHUEe PAYUOHATbHBIX YUCE]l C 3a0aHHOU MOYHOCMbIO,

®  CpasHUBamMb PAYUOHATbHBIE U UPPAYUOHATbHBIE YUCIA,

®  npedCcmasisimsb PAyUOHAIbHOE YUCTIO 8 BUde 0eCAMUYHOU OpodU

®  ynopsaoouueams YuUCid, 3anUCaHuble 8 8uoe 0ObIKHOBEHHOU U QeCAMUUHOU
opobu,

o naxooumv HO/ u HOK uucen u ucnonv3oeams ux npu pewieHuu 3a0au.
B noBce1HeBHOM KM3HU M NIPH U3yYEeHHH APYTrUX MPeAMETOB:

® npuMeHAmMb NPABULA NPUOTUNCEHHBIX GLIYUCICHUL NPU  peluleHul
NPAKMUYECKUX 3a0ay U peueHuy 3a0ay 0py2ux y4eoOHblx npeomemos;

®  GLINOAHAMb CPABHEHUE Pe3VIbMaAmos GbIUUCICHU NpU  peuleHul
APAKMUYECKUX 3a0at, 8 MOM YUCLe NPUOTIUNCEHHBIX GbIYUCTEHUL,

® cocmasnAmb U OYEeHUBAMb YUCIO0BblE GbIPANCEHUS NPU  peluleHUl
NPAKMUYECKUX 3a0ay U 3a0ad u3 opyeux yueOHulx npeomemos;

®  3anuUCHLIBAMb U OKPY2IAMb YUCI08ble 3HAYEHUS PeabHbIX BeIUYUH C
UCNONIL308AHUEM PAHBIX CUCTEM USMEPEHUSL.
TosxknecTBeHHbIE IPe00pa3oBaHus

o Onepuposamsv NOHAMUAMU CMENEeHU C HAMYPATbHbIM NOKA3amenem,
cmenenu ¢ YeavblM OmpuyamebHblM noKazamenem;

®  GLINOIHAMb NPeodPA306aAHUS  YENbIX  BbIPANCEHUU:  Oelicmeus ¢
ooHnounenamu (crnogicenue, blyUManue, YMHONCEHUE), OeUCMBUsT ¢ MHO2OULIEHAMU
(cnoorcenue, svluumanue, ymHodiceHue);

®  GLINOIHAMb PA3I0dNCEHUEe MHO20UNEHO8 HA MHONICUMENU OOHUM U3
cnocobo8: @vlHecenue 3a CKOOKY, 2pYNNUPOGKA, UCHONb308aHUE HOpMYIT
COKPAUEHHO20 YMHONCEHUS,

®  gblOeIAMb K8AOPAM CYMMbL U PA3ZHOCMU OOHOUNCHO8,

®  pPAcKknadvbl8amsb HA MHOMCUMENU K8AOPAMHbIL MPEXYieH,

®  GLINOIHAMb NPEO0OPA308AHUSL BLIPANCEHUL, COOEPHCAUUX CMENeHU C
YenoiMu OmpuyamenbHulMy NOKA3amenaMy, nepexooums om 3anucu 6 6ude
cmenenu ¢ YeavlM OmpuyamenbHbiM noKazamenem K 3anucu 8 guoe opoou;

®  GLINOIHAMb NPeodpazosanuss  OPOOHO-PAYUOHANILHLIX — BLIPANCEHUUL:
coKkpaujenue Opobell, npugeoeHue anreebpaudeckux opooei K ooOwemy
3HaAMeHameno, CJLOJCeHue, YMHOJICeHue, OelleHue aneebpaudeckux opoobelt,
8038e0eHUe aneebopauieckol 0podu 8 HAMYPANLHYIO U Yenyio OMPUYAMeENbHYI0
cmenenb;

®  GLINOIHAMb NPEeoOPA30B8AHUSL BLIPANCEHULL, COOEPAHCAUUX KBAOPAMHbLE
KODHU,

®  gulOeAMb KBAOPAM CYMMblL UIU PASHOCMU OBVUJIEHA 8 BbIPANCEHUSX,
cooeparcawux Keaopammuvie KOPHU,

®  GLINOJHAMb NPEOOPAZ0BAHUSL BLIPAICEHULL, COOEPAHCAUUX MOOYTb.



B noBceiHeBHOM KU3HHU ¥ MTPH U3YYEHHHU APYTUX MPEIMETOB:

®  GLINOAHAMb NPeodPA308aHUsL U OCUCMBUS C YUCIAMU, 3ANUCAHHLIMU 8
CMAaHOapmHoOM 8UOE;

®  GLINOIHAMb NPEOOPA30BAHUS ANIEOPAUUECKUX BbIPAICEHUL NPU PelleHUU
3a0ay Opyaux yueOHbix npeomemos.
YpaBHeHHs U HEPABEHCTBA

o Onepuposamev  NOHAMUAMU.  YpPAGHeHUe, HEePABEHCMB0,  KOPEHb
VPAaBHeHUsl, peuleHue HepaseHcmed, PAGHOCUNbHbIE — YPAGHeHUs, 001acmb
onpeoenenus ypasHeHus (Hepagencmed, CUCmeMbl YPAGHEeHULL WU HePABeHCMaB);

® peuwamv JuHeliHble YPABHEHUS. U YPABHEHUs, CBOOUMbIE K JIUHEUHbIM C
HOMOWBIO MOACOECMBEHHBIX NPeodPA3068aAHULL

®  peulamv K6AOPAMHbLE YPAGHEHUS U YPABHEHUSL, CBOOUMbLE K KBAOPAMHBIM
C NOMOWbIO MOHCOECMBEHHBIX NPEoOPA308aHULL;

® peuwamsb OpOOHO-TUHElHblE YPABHEHUS,

® pewamv npocmenuiue UppayuoHaibHvie ypasHenus euda  f(x)=a,
F()= 9(x);

o  pewams ypasnenus euda X' =a;

® pewamsv YpaGHeHUs CNOCOOOM PA3NONCEHUSI HA MHONCUMENU U 3aMEeHbl
nepemeHHOU,

®  UCNONBL308AMb MEMOO UHMEPBANO8 OJisl peuleHUus Yeuvix U OpoOHO-
PAYUOHATILHBIX HEPABEHCME,

® pewamv JUHelHble YPABHEHUS U HEPABEHCMEA C NAPAMEMPAMU,

®  pewams HeCl0CHble K8AOPAMHble YPAGHEHUsL C NapaMempoM,

®  peuamsv HeCl0XCHbIEe CUCTNEMbL TUHEUHbIX YPAGHEHUL C Napamempamu,

®  peulams HeCl0CHblE YPABHEHUSL 8 YEIbIX YUCTAX.
B noBcetHeBHOM KU3HHM M TPH U3YYE€HHH APYTUX MPEIMETOB:

®  COCmMasgAmyb U peuams JuHeliHble U K8Aopammbvle YpasHeHUs, YPAeHeHUsl,
K HUM C800AWUeCs, CUCmemMbl TUHEUHbIX YPAGHEeHUl, HePa8eHCme Npu peueHuu
3a0ay4 Opyaux y4eOHbIX NpeomMemos,

®  GLINOIHAMb OYEHKY Npasoono0obus pe3yibmamos, Noayyaemvlx Hpu
peuleHuu TUHelUHbIX U K8AOPAMHBIX YPAGHEHUL U CUCTEM JIUHEUHbIX YPAGHeHUll U
Hepasencme npu peueHuu 3a0ayd 0py2ux y4eoHblx npeomemos;

® gulOUpamb COOMEEMCMBYIOUUE YPABHEHUsl, HepPABeHCMEd UMU UX
cucmemvl 0Nl COCMAGNEHUSL MAMEMAMU4ecKou MOoOenu 3a0aHHOU peabHOU
cumyayuu Uiy NPUKIAOHOU 3a0ayu,

®  yMemb UHMEPNPemuposamv NOJYYEHHbIN NpU peuleHuUu YPAaGHeHUsl,
HepageHcmea Ui CUCmemMvl pe3ylbmam 6 KOHMeKCme 3d0AHHOU PeanlbHOl
cumyayuu uiu NPUKIAOHOU 3a0a4u.
DyHKIUU

o  Onepuposamv NOHAMUAMU: QYHKYUOHATLHASL 3A8UCUMOCTb, (DYHKYUSL,
epagpux @yHxyuu, cnocobsvl 3a0anus QYHKYuU, apeymeHm u 3Hadenue QyHKyuu,
obnacmv  onpedeneHusi U MHONMCECMB0O 3HAYEHUU QYHKYuu, HYau @GyHKyuu,



NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMb @yHrkyuu,
yemnocmolneuemnocmo QhyHKyuU,
o cmpoumv 2epahuKu JIUHEUHOU, KEAOPAMUYHOU @YHKYUL, 00pamHou

NPONOPYUOHATLHOCIU, (PYHKYUU UOA: y =a + Y= Xay=3X,y=x,

X+b'

® Ha npumepe K8AOPAMUYHOU (DYHKYUU, UCNONIb308AMb NPE0OPA308aHUSL
epaguxa @pynxyuu Y=f(X) ona nocmpoenus epaguroe Gyukyuii y - af (kx+b)+c

® CcoCmasnAmy YpasHeHUus NPAMOU N0 3A0AHHBIM YCI0BUAM. NPOX0Osuleli
yepe3 08e MoYKU ¢ 3a0AHHbIMU KOOPOUHAMAMU, NPOX00sawell Yepe3 OaHHYI0 MOYK)
U napainienbHol OaHHOU NPAMOLL,

® uccrnedosams PyHKYUIo no ee epaguxy;

® HaxoOumv MHOCECBO 3HaueHull, HYU, NPOMENCYMKU
3HAKONOCMOAHCMBA, MOHOMOHHOCMU K8AOPAMUYHOU PYHKYUU,

®  onepuposamv NOHAMUAMU: NOCIe008AMENLHOCMb, aApUpMemuiecKas
npozpeccus, 2eoMempu4eckasn npocpeccust,

®  pewams 3a0a4u HA APUPMEMUYECKYIO U 2e0MEMPULECKYVIO NPOCPeCCUIO.
B noBce1HeBHOM KM3HU M NIPH U3YyYE€HUH APYTHUX NMPEIMETOB:

®  WLIIOCMPUPOBATb C NOMOWDBIO 2PAPUKA PeanrbHyi0 3A8UCUMOCTb UTU
npoyecc no ux Xapakxmepucmuxkam;

®  UCNOIBL308aMb CEOUCMBA U 2papuKk KEaAOpAmMuuHoOU @QYHKYuU npu
peuienuu 3a0ay u3 Opyeux yueOHvlx npeomMemos.
TekcTOBBIE 321aYU

o Pewamb npocmoie u CLONACHBIE 3A0AYU PASHLIX MUNOG, A MAKHCE 3A0aYU
NOBbLULEHHOU MPYOHOCU;

®  UCNOIB308aMb PA3HBIE KPAMKUE 3aNUCU KAK MOOeNU MEKCMO8 CIONCHBIX
3a0ay 07151 HOCMPOEHUS HOUCKOBOU CXeMbl U peuleHUsl 3a0a4;

® pasziuuams  MoOoelb  meKcma U MOoOelb  peuleHuss  3a0ad,
KOHCMPYUpO8ams K 0OHOU MOOeNU peuleHUsl HeCIOHCHOU 3a0aiu pasHvlie Mooenu
mexKcma 3a0ayu,

® 3uamb U npumeHsmv 06a cnocoba noucka peutenus 3aday (om
mpeb08aHuUs K YCI08UI0 U OM YCIOBUSL K MPedO8aAHUI0);

®  MOOenuposams paccylcoeHus npu NOUcKe peuileHus 3a0ad ¢ NOMOubHo
epagh-cxemvl,

®  gblOCNAMb IMANBL PEULEHUS 3A0AYU U COOEPHCAHUE KAIHCO020 IMAaNd,

®  yuemb 8blOUPAMb ONMUMATBHBIN MEMOO PeuleHus: 3a0a4l U 0CO3HABAMb
8b100p Memooa, paccmampusams paziuiHvlie Memoobl, HAX0O0UMb PA3Hble PeUeHUs
3a0ayu, eciu 603MONCHO;

®  aHanU3UpPO8amMsb 3amMpyOHeHUs NPU PeuleHUU 3a0a4;

®  GLINOIHAMb PA3IUUHble NPeoOPA308aHUs  NPEOONCEHHOU 3a0adu,
KOHCMPYUpo8ams HOBble 3a0a4u U3 OAHHOU, 8 MOM Yucie 0bpammoie,

® UHMEpPNPemuposamv  BbIYUCIUMENbHbIE — pe3yabmamsl 6  3adaue,
uccie008ams NOIYUEHHoOe peuleHue 3a0ayu;

®  QHANU3UPOBAMb BCEBO3ZMOINCHLIE CUMYAUUU B3AUMHO20 DACHOLONCEHUS]
08X 00beKmMo8 U UMeHeHUue UX Xapaxkmepucmuk Npu COBMeCmHOM OBUNCEHUU



(cxopocmo, épems, paccmosinue) npu pewteruu 3a0ay Ha 0BUICEHUE O8YX 0OBLEKMO8
KaK 8 00HOM, MAK U 8 NPOMUBONOLONHCHBIX HANPABIEHUSX,

® UCCe008amMb  BCEBO3MOJICHbIE CUMYAYUU NPU peuwleHuu 3a0ay Ha
08UdICEHUEe NO peKe, PACCMAMPUBAMb PA3HblE CUCTEMbl OMCYemd;

® pewams pazHo0OPazHvle 3a0auu «HA 4acmu,

o pewamv u 000CHOBbIBAMb Cc60e  peutenue 3a0ay  (8viOensIMb
MAMeMamuyecKylo OCHO8Y) Ha HAX0NHCOeHUe YaCmu YUCIa U YUCIA NO €20 YACmu Ha
OCHOB8Ee KOHKPEMHO20 CMbICIA OpodU;

® 0co3HaABaAMb U OOBACHAMb UOCHMUYHOCMb 3A0a4 PA3HLIX MUNOS,
cesazvleaowux mpu eeaudunsvt (Ha pabomy, Ha NOKYNKU, HA OBUICEHUE), BbLOCTSNMb
MU BETUYUHBL U OMHOULCHUSL MENHCOY HUMU, NPUMEHAMb UX NPU peuleHuu 3a0ay,
KOHCMPYUpo8ams coOCmMeeHHbvle 3a0ay YKA3AHHbIX MUN08;

® glademv OCHOBHBIMU MEmMOoOaMu peuleHus 3a0ay Ha CMecu, CHIABbl,
KOHYeHmpayuu;

® pewams 3a0ayu HA NPOYEHMbl, 8 MOM HUCTe, CLOJNCHbIE NPOYEHMbL C
000CHOBAHUEM, UCNOJIL3YSL PA3HbIE CNOCOObL,

®  pewams jocuyecKue 3a0aiu PazHblMu Cnocooamu, 8 mom 4ucie, ¢ 08YyMs
onoKamu u ¢ mpems O10KaMu OAHHBIX ¢ NOMOWBIO MAOIUY,

® pewams 3a0a4u No KOMOUHAMOPUKE U MeOPUL 8ePOSIMHOCMEL HA OCHOBE
UCNOIb308AHUS U3YUEHHBIX MenO0008 U 0O0CHOB8bIBAMb peuletue,

®  peuwams HeClO0NCHbIE 3A0a4U N0 MaAMeMamu4eckol cCmamucmuxke,

® 081a0emb OCHOBHbIMU MEMOOAMU PeUleHUsi CIONCEMHbIX 3a0au:
apugmemuueckull, aneedpauveckuil, nepedOp BAPUAHMOB, 2EOMEMPUHECKUI,
epaghuyeckutl, NPUMEHMb UX 8 HOBbIX NO CPABHEHUIO C U3YUEHHbIMU CUMYAYUSIX.

B noBce1HeBHOM KM3HU M NIPH U3yYE€HUH APYTHX NMPEIMETOB:

® gbidenamb NpuU peuleHuu 3a0ay Xapakxmepucmuku paccmampusaemou 6
3a0ave cumyayuu, omaudnsie om peaibhvix (me, om Komopwvix abCMpazuposaiucsy),
KOHCMPYUpOB8Ams HOBble CUMyayuu ¢ YYemom 3Smux Xapakxmepucmux, 8
YACMHOCMU, NPU pelleHUU 3a0ay HA KOHYEHMpayuu, Y4umoléams NIOMHOCHb
seujecmaea;

®  pewams u KOHCMPYUpo8ams 3a0ayul Ha OCHOBE PACCMOMPEHUSL PeANbHbIX
cumyayutl, 8 KOMOPwvIX He MPedyemcs MOYHBLU BbIYUCTIUMETbHBLIL Pe3yIbmant,

® pewams 3a0a4u Ha 08UdCEHUE NO PpeKe, PACCMAMPUBAS PA3HbLE CUCTEMbl
omcuema.

CTaTHCTHKA M TEOPUSA BEPOATHOCTEH

o Onepuposamv nousmusmu: cmoabuameie U Kpy2osvie OUuacpammbl,
maobauyvl OAHHBIX, CpedHee apuhmemuyeckoe, Meouara, Hauboavuiee U
HaumeHnbulee 3HAYeHUs. 8blOOPKU, pa3mMax 6blOOPKU, OUCHepCUs U CMAHOAPMHOe
OMKIOHeHUe, CAYUAUHAS UBMEHYUBOCTb,

® uzslekamv  UHGoOpmayuro, nNpeocmasieHHyilo 6  mabauyax, Ha
ouazpammax, epaguxax,

® cocmaenams mabauysbl, CMPoOUmMsb OUALPAMMbL U 2PAPUKU HA OCHOBE
OQHHBIX,



® onepuposamv NOHAMUAMU. QAKMOPUAN YUCNA, NePecmaHosKu U
couemanust, mpeyeonvhux Ilackans,

® NpuMeHAmMb NPAGUIO NPOU3BEOEHUsT NPU peuleHul KOMOUHAMOPHBIX
3a0ay;

® onepuposamv NOHAMUAMU. CIAVYAUHLIL ONbIM, CAYYAUHbIU 8blOOP,
ucnelmanue, JleMeHmapHoe CiydauHoe codvimue  (Ucxod), Kiaccuweckoe
onpeoenerue 8epOSMHOCMU CNYYANHO20 COObIMUS, Onepayuy Hao CIy4auHbIMu
coovLImusAMU,

®  Npedcmasnams UHGoOpMayuio ¢ NOMowbI0 Kpyeos Jinepa,

®  pewams 3a0ayu HA BLIYUCTEHUE 8EPOAMHOCTU C NOOCHEMOM KOIUYeCmada
8APUAHMO8 C NOMOUBIO KOMOUHATNOPUKU.
B noBceHeBHOM KM3HU U NIPH U3YyYe€HUHU JPYTHUX NPeIMETOB:

® u36IEKAMb, UHMEPNPEMmuposams U npeodpas’0evleams UHGOpMaAYUro,
npeocmasieHHylo 8 maoauyax, Ha ouazpammax, 2epapuxax, ompaxnicarouyio
CBOUCMBA U XAPAKMEPUCTNUKU PEATbHbIX NPOYECCO8 U AGNeHUL,

® omnpedensimb  CMAMUCMUYeCKUe  XaApaKmepucmuku  6blO0OpOK  NO
maoauyam, ouazpammam, paguram, GblNOJIHAMb CPAGHEHUE 8 3ABUCUMOCTNU OM
yenu peutenus 3a0aiu;

®  OyYeHUBAMb BePOSMHOCHb PEeAlbHbIX COOLIMULL U S8TIeHUII.
I'eomerpuyeckue ¢purypsl

o  Onepuposame NOHAMUAMU 2€OMEMPUYECKUX PueyD,

®  u3GIEeKAmMb, UHMEPNPEMUPO8ams U Npeobpazosvieams UHGOpMayuio o
2eomempudecKux pu2ypax, npeocmasieHHy0 Ha 4epmedrcax;,

®  NpuUMeHAMb 2eomempuieckue pakmol OJisl peuleHuss 3a0ad, 8 Mmom yucie,
npeonoazaruux HeCKoJIbKO Wa2c08 peuleHus;

*  gopmyruposams 6 NPOCMEUUX CIYYASX CEOUCMBA U NPUSHAKU huyp;

®  00KA3bI6AMb 2€0MEMPUYECKUE YINBEPIHCOEHUS,

® grademo CMAaHOapmuou Kraccughuxayuet NIOCKUX Queyp
(Mpey2onbHUKO8 U UemblPeXy20IbHUKOR).
B noBceHeBHOM KM3HU M NIPH U3YyYE€HUHU APYTHUX MPEIMETOB:

®  UCNOIB308AMb CBOUCMBA 2eOMEMPUYECKUX ueyp 015 peuleHus 3a0ay
NPAKMUYECKO20 XapaKkmepa U 3a0ad U3 CMENCHbIX OUCYUNIIUH.
OTHOLICHUA

o Onepuposamv NOHAMUAMU: PAGEHCMBO @Queyp, pasHvle gueypuol,
PABEHCMBO  MPEY2ONbHUKOS, NAPAIEbHOCIb  NPAMbIX, NePHeHOUKYIAPHOCTb
NPAMBIX, Vbl MeAHCOY NPAMBIMU, NEPREHOUKYIAD, HAKIOHHAA, NPOeKyUsl, no0ooue
Gueyp, nooobHvle hucypvl, NOOOOHbIE MPEY2ONbHUKU,

® npumensmo meopemy Daneca u meopemy 0 HPONOPYUOHATbHBIX
ompe3Kax npu peuleHuu 3a0ay;

®  Xapaxkmepuzo8ame 83AUMHOE DPACNOJONCEHUe NPAMOU U OKPYICHOCHU,
08YX OKPYHCHOCHIEU.
B noBceiHeBHOM KU3HHU M TPH U3YUYEHHHU APYTUX MPEIMETOB:

®  UCNONB308aMb OMHOUWIEHUs Ol peuleHus 3a0ay, GO3HUKAIWUX 8
PeanbHOU HCUZHU.



N3MepeHus U BIYHCIEHUS

o Onepuposamsv npedcmasgieHusimu o OauHe, HNIOWAOU, OObeme Kak
senuuunamu. Ilpumenamo meopemy Ilugpacopa, opmynst niowaou, odvema npu
peuienuu MHO20Uia208blx 3a0a4, 8 KOMOpPbIX He 6ce OaHHble NPeOCMABleHbl sI8HO, d
mpeoyom GulYUCIeHUl, Onepuposams 0ojee WUPOKUM KOAUYECMBOM DOpMYT
ONUHbL, naowaou, 00vemd, BbIYUCIAMb XAPAKMEPUCMUKU KOMOUHayuil gueyp
(OKpYIHCHOCMEN U MHO20Y2ObHUKOB) GbIMUCTAMb PACCIOSIHUSL MENCOY ucypamu,
NPUMEHAMb MPU2OHOMempuieckue opmynvl O GbIYUCIEHUL 8 OO0Jlee CLONCHBIX
CAYYAsAX,  NPOBOOUMb  BLIYUCIEHUS  HA  OCHOBE  PABHOBENUKOCMU U
PABHOCOCMABNIEHHOCMU

®  1POBOOUMb NPOCHIbLE BbIYUCTIEHUS HA 00BEMHbIX Menax;,

® copmyruposams 3a0auu HA BbIMUCLEHUE ONUH, NIOWAOEU U 00beMo8 U
peuiams ux.
B noBceHeBHOM KM3HU U NIPH U3YyYE€HUHU APYTHUX NMPEIMETOB:

®  NPOBOOUMb BLIYUCEHUS HA MECTMHOCTU,

® npumeHsmb DOPMYIbl NPU  BBIMUCTICHUAX 6 CMEICHbIX YUeOHbIX
npeomemax, 8 OKpyicarouel 0eucmseumebHOCHuU.
I'eomerpuyeckue mMocTpoeHuUst

o U3zo00pasxcams ceomempuyeckue Queypovl noO MeKCmMoBOMY U CUMBOTbHOMY
ONUCAHUIO;

®  C80D0OOHO Onepuposamsv YepmeNCHbIMU UHCIMPYMEHMAMU 8 HECI0MHCHbIX
CIYuasx,

®  GLINOIHAMbL NOCMPOEHUS MPeYeONIbHUKO8, NPUMEHAMb OmOelbHble
Memoobl NOCMPOCHULl YUPKYIeM U JUHEeUKOU U Nposooums npocmeliuiue
UCCNe008AHUS YUCTA PEeUleHU,

® u300padicamv Munosvie NI0CKue hucypsvl U 0O6vEMHbIe meia ¢ NOMOWBIO
npoOCMeuuux KOMNbIOMePHbIX UHCTNPYMEHMOB.
B noBce1HeBHOM KM3HU U NPH U3yYE€HHH APYTUX MPeIMETOB:

®  GLINOIHAMb NPOCMeEUe NOCMPOEHUSI HA MeCMHOCMU, HeoOX00uMble 8
DeanbHOU JHCUSHU,

®  OYeHUBAMb pazMepbl PEalbHbIX 00BEKMO8 OKPYIHCAIOUe20 MUPA.
IIpeoGpa3zoBanus

o Onepuposamv nouamMUeM O8UNCEHUs U Npeodpaz08aHus noooous,
e1ademsv npuemamu NOCMPOeHuss @ueyp ¢ UCNOIb308AHUEM OBUINCEHULl U
npeobpazosanuii NOOOOUsL, NPUMEHAMb NOJIYYEHHbIE 3HAHUSL U ONbIN NOCMPOECHUL 8
CMEIICHBIX NPeOMEeMax U 8 PeaibHblX CUMYAYUSX OKPYICAIOUIe20 MUPA,;

o cmpoumsb ¢ueypy, No00OHYI0O OAHHOU, NOAL308AMBCSA CBOUCMBAMU
n0006Us 0151 000CHOBAHUS CBOUCME puzyp;

® NpUMeHAMb CBOUCMBA OBUICEHUll Ol NPOGeOeHUsT NPOCMeUuuux
000CHOBaHULL c8OliIcM8 pueyp.
B noBceHeBHOM KM3HU M NIPH U3YyYE€HUHU APYTHUX MPEIMETOB:

® NpuUMeHAMb  CBOUCMEA OBUJCEHUL U HNpUMEHAmMb noodobue O
HOCMPOEHUl U bIYUCTICHUL.



BeKTOpbI M KOOPAMHATHI HA TJIOCKOCTH

o  Onepuposamv NOHAMUAMU BEKMOP, CYMMA, PA3HOCHb BEKNOPO8,
npoussedeHue BeKmopa HA UUCLO, Y20l MedCOy BeKMOPAMU, CKAJSPHOE
npoussedeHue eKmopos, KOOPOUHAMbl HA NIOCKOCIU, KOOPOUHAMbL 6eKMOPA,

o guinoaHams Oelicmeusi Hao eekmopamu (crogicenue, evlMUMAHUE,
VMHOJICEHUe HA YUCTO0), BbIYUCIAMb CKAIAPHOE NpoussedeHue, Onpeoesims 6
NPOCMeNUUX CIy4asx yeoi mMexcoy 6eKmopamu, 8biNOJHAMb PA3IOHNCEHUE BeKMOPA
Ha cocmasnsawue, NPUMEHIMb NOJVUEHHble 3HAHUSA 6 (Qu3uKe, NOJIb308AMbCA
Gdopmynol  evluUCIeHUs.  PACCMOAHUS  MeHCOY  MOUKAMU N0  U3BECHIHBIM
KOOPOUHAMAM, UCNOIb308AMb YPABHEHUsL (hucyp OJisl peueHus 3a0ay;

®  NpUMEHSIMb BeKMOPbl U KOOPOUHAMbBL OJisi PeUleHUs. 2e0MempPUdecKux
3a0a4 Ha 8blYUCAeHUE OTIUH, Y208.

B noBce1HeBHOM KM3HU M NIPH U3YyYEeHHH APYTHUX NMPEIMETOB:

®  UCNONL308aAMb NOHAMUS BEKMOPOE U KOOPOUHAM OJisl peuerusi 3a0ay no
Quzuke, ceoepaguu u Opyeum yueoHbiM NpeoMema.

Hcropust MaTeMaTUKH

o  Xapaxmepuzoeamov 6KIAO BblOAUUXCS MAMEMAMUKO8 8 passumue
MamemMamuxy U UHbIX HAYYHBIX 00acmetl,

®  NOHUMAMb POSb Mamemamuku 8 pazsumuu Poccuu.

MeTtoabl MaTEMATHKH

e Ucnonv3ys  uzyueHnwvie  Memoovl, NPOBOOUMb  OOKA3AMENbCMEO,
BbINOIHAMb ONPOBEPICEHUE,

® gblOUpamMb U3YUEHHble MemoOobl U UX KOMOUHAYUU 0N peuleHus
Mamemamu4yeckux 3a0a4,

®  UCNONb306aMb mamemamuyecKue SHAHUSA o onucanus
3aKOHOMepHOCmel 6  OKpydcaowel OellcmeumenbHOCmy U  Npou3ee0eHuUsx
uckyccmea,

® npumMeHAmMb npocmeluiue NpPoOSPAMMHbBIE CPeoCmed U 3J1eKMPOHHO-
KOMMYHUKAYUOHHbBLE CUCMEMbl NPU PeULeHUU MAMeMamuyeckKux 3a0ay.
BbINyCKHMK MOJYYMT BO3MOKHOCTh HAYUYHTHCS B 7-9 Kjaccax st
YCHENTHOT0 MPOA0KEeHUs 00pa30BaHus HA YI1y0J€eHHOM YPOBHE
JIeMEeHThI TEOPUU MHOKECTB U MATEMATHYECKOH JIOTUKHU

e CBOOOJHO ONEPHPOBATL’ MNOHATHAMH. MHOKECTBO, XapaKTEPUCTUKH
MHOKECTBA, JJICMEHT MHOXKECTBA, IyCTOE, KOHEYHOE U OECKOHEYHOE MHOXKECTBO,
MTOJIMHOKECTBO, TPHUHAJIJICKHOCTh, BKIIFOUCHHE, PAaBEHCTBO MHOXKECTB, CITOCOOBI
3aJJaHu€e MHOYKECTBA,

® 3a7aBaTh MHOYKECTBA Pa3HBIMHU CITOCOOAMH;

® TIPOBEPATH BBITOTHCHUE XapaKTEPHUCTUICCKOTO CBOMCTBA MHOXKECTBA;

e CBOOOJHO OIIEPUPOBATH MOHSATHUSIMH. BBICKa3bIBaHWE, HWCTHHHOCTH M
JIO’)KHOCTh BBICKA3bIBAHUS, CIIOKHBIC W IPOCTHIC BBICKA3BIBAHMS, OTPHUIIAHUC

5 3neck n gasee — 3HATh ONpPEEIECHNE MOHSITHS, 3HATh ¥ YMETh JJOKA3bIBATh CBOMCTBA (MIPU3HAKH, €CIIH OHU €CTh)
MOHSITHSI, XapaKTEPU30BaTh CBS3U C APYTUMU MOHATUSIMH, MIPEACTABIISIS OJJHO MOHITHE KaK 4acTh LEIOCTHOTO
KOMILIEKCAa, UCII0JIb30BATh MOHITHE U €r0 CBOMCTBA NMPHU NMPOBEACHUU PACCYKACHUMN, T0KA3aTEIbCTB, PELICHUH
3a7a4.



BBICKA3bIBaHUH; HMCTUHHOCTh W JIO)KHOCTh YTBEPXKJICHHS M €ro OTpUIlaHuS,
omepaluyd  HajJ BBICKA3bIBAHUSIMU. U, WIM, HE, YCIOBHBIC BBICKa3bIBaHUS
(MMITIHKAIUH);

® CTPOUTh BBICKAa3bIBAaHMS C HCIOJIH30BAHHMEM 3aKOHOB  ajreOpbl
BBICKA3bIBAHUH.
B noBceHeBHOM KM3HU M NIPH U3YyYE€HUHU JPYTUX NMPEIMETOB:

® CTPOUTH PaCCYXKIEHHUS Ha OCHOBE MCTOIB30BAHUS TIPABUIT JIOTUKH,

® HCIIOJIb30BaTh MHOXKECTBA, OTMEPAIlMU C MHOXKECTBAMH, X IrpaduuecKoe
MIPE/ICTABIICHUE JJISI ONHMCAHMSI PEATBHBIX IMPOIIECCOB M SBIICHUN, MPU PEIICHUN
3a/1a4 APYTUX y4eOHBIX MTPEAMETOB.
Yuciaa

e (CBOOOMHO OMEPUPOBATH MOHATHAMHU. HATYPAIBHOE YHCIO, MHOXKECTBO
HAaTypaJIbHBIX YHCEJ, IIeJIO€ YHCJIO, MHOXECTBO IIEJIbIX YHCeJ, OOBIKHOBEHHAS
IpoOb, ecATUYHAs IPOoOb, CMEIIAHHOE YHCII0, PAllMOHAIBLHOE YMCII0, MHOXKECTBO
palMOHAIBHBIX ~ YHCEJ, HPpAIMOHAIIBHOE YHCIIO, KOpPEHb CTemeHu N,
JEHCTBUTEILHOE YHCIIO, MHOXKECTBO JEHCTBHTEIBHBIX YHCET, TeOMETpPHUYECKas
HHTEpIIpeTalus HaTypaJIbHBIX, I[EJIbIX, PAllMOHATIBHBIX, ICHCTBUTEIBHBIX YHCEN,

® [IOHHUMATh U OOBICHATH PA3HUILY MEXKITY MMO3UIIMOHHON M HETIO3UITHOHHOM
CHCTEMaMH 3aIliCHU YHCET,

® [IEPEBOAMTH YUCIIA U3 OJHOM CHCTEMBI 3aluCh (CHCTEMBI CUHMCICHHS) B
APYTy1o,

e JIOKa3bIBaTh M MCIOJIb30BaTh MIPU3HAKK JEIMMOCTH Ha 2, 4, 8, 5, 3, 6, 9,
10, 11 cymMMBI ¥ TIPOM3BEACHUS YHCET MPU BBHIMOJTHEHUN BBIYMCICHUN M PEIICHUH
3ajad4;

® BBINOJHATH OKPYTJICHUE PAIlMOHAIBHBIX W HPPAIMOHAIBHBIX YHUCEN C
3aJaHHOU TOYHOCTBIO,

® CpaBHMBATH JICUCTBUTEIBHBIC YHCIIA PA3HBIMU CIIOCO0AMHU;

® VYIOPSAAOYMBATH YHCHA, 3allMCAaHHBIC B BHUAC OOBIKHOBEHHOW U
JNECATUYHOM ApOoOH, YHMCja, 3alMCaHHBIC C HMCIIOJIb30BaHHUEM apr(pMETHIECKOTO
KBaJpaTHOTO KOPHS, KOPHEH CTeneHn OobIIe 2;

e Haxoauth HOJl m HOK umcen pa3HpIMH cIioco0aMu M MCTIOJIB30BAaTh UX
IIPU PEIICHUH 3a/1a4;

® BBHINOJHATH BBIYUCICHUS W MPeoOpa3oBaHUs BBIPAXEHUM, COJEpPIKAIINX
JIEHCTBUTEILHBIE YHCIIA, B TOM YUCJIE KOPHHU HATYPAIbHBIX CTETICHEH.
B noBce1HeBHOM KM3HU M NIPH U3yYE€HUH APYTUX NMPEIMETOB:

® BBHINOJHATH U OOBSICHATH PE3yJdbTAaThl CpPAaBHEHUS PE3yJbTAaTOB
BBIYHCIICHUNA TPU PEIICHUM TPAKTUYCCKUX 3a/]ad, B TOM YHUCIEC MPUOIMKCHHBIX
BBIYHCIICHHU, UCTTOJIB3YS Pa3HbIC CITIOCOOBI CpaBHCHUA,

® 3aMKCHIBaTh, CPABHUBATH, OKPYIJIATh YHUCJIOBBIC JaHHBIC PEATbHBIX
BEJIMYMH C UCTIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUS,

® COCTaBJISITH W OIEHWBATHh PAa3HBIMH CIOCOOAMHU YHCIIOBBIE BHIPAYKCHUS
IIPY PEIIEHUN TPAKTUYECKUX 3a1ad U 3a7a4 U3 IPYTruX YICOHBIX IPEIMETOB.
ToxknecTBeHHBbIE TPeoOpa3zoBaHus



e (CB00OAHO OMEpPUPOBATH MOHATUSMHU CTETMEHH C IENbIM U JAPOOHBIM
IIOKa3aTelIeM;

® BBINOJIHATH J0KA3aTEIbCTBO CBOWCTB CTENEHU C LIEJIBIMU U JAPOOHBIMU
IIOKAa3aTeIsIMH;

® OIEpUPOBATh MOHATHUAMH «OJHOWIEH», «MHOTOWIEH», «MHOTIOWIEH C
OIHOM  IIEPEMEHHON», «MHOIOYIEH C€  HECKOJIBKHMH  IEPEMEHHBIMWY,
KO3 QUIIMEHThI MHOTOWIECHA, «CTAHJAPTHAs 3allUChb MHOIOYIEHa», CTENEHb
OJTHOWIECHA U MHOTOYJICHA,

e CBOOOJHO BIAAETh MpUEMaMu MpeoOpa3oBaHUS UEIBIX U JIPOOHO-
palMOHAIBHBIX BBIPAKEHUN;

® BBIIOJHATH PA3JOKEHHE MHOIOYJIEHOB HAa MHOMXUTEIU Pa3HbIMU
croco0aMu, ¢ UCIOJIb30BaHUEM KOMOMHAIMI pAa3IMYHbIX IPUEMOB;

® HCNOJIB30BaTh TeOpeMy Buera u reopemy, oopaTHyro Teopeme Buera, s
MOMCKa KOPHEW KBaJPATHOIO TPEXWICHA U JIJIS PEIICHMS 3a]1a4, B TOM YHCIIE 3a/1a4
C mapaMeTpaMy Ha OCHOBE KBaJIPaTHOT'O TPEXWICHA;

®  BBINOJHATH J€JIE€HUE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM,;

® JTOKa3bIBaTh CBOWCTBA KBAJAPAaTHBIX KOPHEN U KOPHEH CTEIIECHH N;

® BBINOJHATH NPeoOpa30BaHUS BBIPAKEHUH, COJAEPXKALIUX KBaJpATHBIC
KOPHH, KOPHHU CTEIEHH N,

e CBOOOJHO ONEPUPOBATH MOHATUSAMU «TOXKIECTBO», «TOXKAECTBO Ha
MHOJKECTBE», TOXKAECTBEHHOE IPE0OPa30BaHUEY;

® BBINOJHATH pa3jU4Hble NPEoOpa30BaHUsA BBIPAKECHHM, COAEpKAIIMX

MOJTYJIH.
B noBcegHeBHOM KU3HU M NIPU M3YYEHHH APYTUX MPEAMETOB:

®  BBINOJHATH NPEOOPA30BAHUS U IEUCTBUS ¢ OYKBEHHBIMH BBIPAKEHUSIMH,
YHCIIOBbIE KO (UIIMEHTHI KOTOPBIX 3alIMCaHbl B CTAHAAPTHOM BHU/IE;

®  BBINOJHATH MPE0OPA30BAHMS PALIMOHATIBHBIX BBIPAKEHUN MPU PEIICHUU
3a]a4 IpYrux yuyeOHbIX MPEAMETOB,;

® BBINOJHATh MPOBEPKY MPaBIONOA00MS (DUIUYECKUX U XUMHUECKUX
dbopMyJ1 Ha OCHOBE CpaBHEHHUSI pa3MEpPHOCTEN U BAJICHTHOCTEH.

YpaBHeHHs U HEPABEHCTBA

e (CBoOOAHO omepupoBaThb MOHIATUSAMH. YpaBHEHHE, HEPAaBEHCTBO,
PaBHOCHUJIBHBIE YPAaBHEHUS U HEPABEHCTBA, YPAaBHEHUE, SIBJAIOLIEECS CIICICTBUEM
JIPYroro ypaBHEHHWs, YPaBHEHHUs, PABHOCHIIbHbIE Ha MHOYKECTBE, PABHOCHJIbHBIC
npeoOpa3oBaHus YpaBHEHUH;

e pemaTh pa3Hble BUIB yPAaBHEHUIN U HEPABEHCTB U UX CUCTEM, B TOM YUCJIIE
HEKOTOpble ypaBHEHMss 3 W 4 cremeHel, ApoOHO-palMOHaJIbHBIE U
UppalOHaIbHBIE;

e 3HaTh TeopeMy Buera it ypaBHEHUM CTEIIEHU BBILIE BTOPOMH;

® [IOHMMATb CMBICII TEOPEM O PABHOCWIIBHBIX U HEPABHOCUJIBHBIX
npeoOpa3oBaHUAX YPaBHEHUM U yMETh UX JI0Ka3bIBaTh,

e BJAJIETh Pa3HbIMU METOJAMHU DPELICHUS YPaBHEHWM, HEPABEHCTB U HX
CUCTEM, YMETb BbIOMPATh METO/I PEIICHUsI U 0OOCHOBBIBATH CBOM BHIOOD;



®  JCIOJIB30BaTh METOJ HHTEPBAJIOB JIJIsl pELICHUSI HEPABEHCTB, B TOM YUCJIE
JPOOHO-PALMOHAIBHBIX U BKIIOYAIOUINX B CE0sI UPPALIMOHAIBHBIE BBIPAXKECHUS;

e pemarh alreOpanvyeckue ypaBHEHHsS U HEPABEHCTBA U HUX CHCTEMBI C
napaMmeTpamu anreOpanyeckuM U rpauyeckuM METOAaMH;

® BJAJETh Pa3HBIMH METOJAMU JI0KA3aTEIbCTBA HEPABEHCTB;

® pelaTh YpaBHEHUS B LEJbIX YHCIIAX;

e u300pakaTb MHOYKECTBAa Ha IIJIOCKOCTH, 3a/aBacMble YpPaBHEHUSIMU,
HEPaBEHCTBAMU M UX CUCTEMaMH.

B noBceqHeBHOM KM3HU M NIPU U3YyYE€HUHU APYTHUX NPeIMETOB:

® COCTaBIATH W pELIaTh YpPaBHEHUS, HEPABEHCTBA, MX CHUCTEMbl IIpU
pElIeHNH 3aJa4 IpYTUX y4eOHbIX MPEAMETOB;

® BBINOJHATH OLEHKY MPaBIONOA00Us pe3yJIbTaTOB, MOJIYYaeMBbIX IPU
pELICHUH Pa3IUYHbIX YPABHEHUM, HEPABEHCTB U MX CHCTEM IPU PEIICHUM 3aaay
JIPYruX y4eOHBIX MPEIMETOB;

® COCTAaBJLITh M pEIIaTh YPAaBHEHHUS W HEPABEHCTBA C INapaMeTpamMu IIpU
pELIeHUH 337a4 JPYTruX YUYEOHBIX PEIMETOB;

® COCTaBJIITH YpPaBHEHHE, HEPABEHCTBO WM HUX CUCTEMY, ONMCHIBAIOLINE
peaNbHYI0 CUTYAIMIO0 WIM MPUKIAAHYIO 3a/1a4y, HHTEPIPETHPOBATH MOJYyYEHHbIE
pe3yNbTaThl.

DOyHKUMHA

e (CB0OOAHO oOmEpUPOBaTh MOHATHUSMHU. 3aBUCUMOCTb, (PYHKIIHMOHAIbHAS
3aBUCUMOCTb, 3aBUCUMas U HE3aBUCHMas IepEMEHHbIE, QYHKIIUSA, CIIOCOOBI 3aJaHHs
(GyHKUMH, apryMEHT U 3HauYeHHe (DYHKLIHMH, 00JACTh ONPENECICHUS U MHOXKECTBO
3HaueHus: (QYHKUUU, HyIM (QYHKOUH, [OPOMEXYTKH 3HAKOIOCTOSIHCTBA,
MOHOTOHHOCTh ~ (PyHKUIMH,  HauOoyipllee W HauMEHbIllee  3HAYCHWS,
YETHOCTH/HEYETHOCTh (YHKIIMH, TEPUOIUYHOCTh (DyHKIMH, rpaduk (QyHKIUH,
BEpPTUKAJIbHASI, TOPU30HTAJIbHASI, HAKJIOHHA ACUMITOTHI; IpauK 3aBUCUMOCTH, HE
ABJISIONIeics QyHKIMEH,

e cTpouTh rpaduku GYHKUMA: JHHEWHOW, KBaapaTHUYHOH, ApPOOHO-
JIMHENHOW, CTENICHHOM IIPU Pa3HBIX 3HAUYCHUSX [TOKA3aTEeNs CTENCHH, y= x ;

® 1CIOJB30BaTh INpeoOpa3oBaHust Trpaduka OQYHKIUH vy = f (x) M)A
IOCTPOEHUS TPaUKOB QYHKIUH y — af (kx+b) + ¢ ;

® aHAIM3UPOBAThH CBOWMCTBAa (PYHKUMN U BuA rpaduka B 3aBUCHUMOCTH OT
napameTpoB;

e CBOOOJHO ONEepUpPOBaTh HNOHATUSMU: MIOCJIEI0BATEIBHOCTD,
OrpaHUYEHHAs IOCJIEI0BATEILHOCTh, MOHOTOHHO BoO3pacTaromas (yObIBaroIas)
MOCJIE0BATEIBHOCTD, MIPEIEI OCIEI0BATEIbHOCTH, apu(MeTHIeCKas Mporpeccus,
reoMeTpuyecKas MpPOTPeccHsi, XapaKTepUCTHUECKOE CBOWCTBO apH(pMETHUYECKOU
(reoMeTpHUUECKOil) MPOrPECCUH;

® CNOJB30BaTh METOJ MAaTEMaTHUYECKONW MHIYKIUMHU AJsl BBIBOJA (OpMyI,
JI0Ka3aTesIbCTBA PABEHCTB U HEPABEHCTB, PEILIEHUS 3a/1a4 Ha AEJIMMOCTb;

® HCCIIEA0BATh OCIEA0BATEIBHOCTH, 3aJAHHBIE PEKYPPEHTHO;



e pemarb KOMOWHHUPOBAaHHBIE 3aJaud Ha  apuOMETUYECKYI0 U
r€OMETPUYECKYIO TPOTPECCUM.

B noBceqHeBHOM KM3HU M NIPU U3YyYEHUHU APYTHX NPeIMETOB:

® KOHCTPYUPOBATh U UCCIEAOBATh PYHKIMU, COOTBETCTBYIOLIUE PEATbHBIM
mpoleccaM W SIBJICHHUSIM, HWHTEPIPETHPOBATH TIOJYYEHHBIE pPE3yNbTaThl B
COOTBETCTBHUH CO CHEHU(PHUKON UCCIEAYEMOTO MPOIIECCa UITH SIBICHUS;

® 1CIOJIb30BaTh TpadUKU 3aBUCUMOCTEW MJIS HCCIEAOBaHUS pPealbHbIX
MPOLIECCOB U SABJICHU;

® KOHCTPYUPOBATh U HUCCIEAOBaTh (YHKIIMHU TPHU PEIICHUU 3a7ad JPYTUX
y4eOHBIX MPEAMETOB, UHTEPIIPETUPOBATH OTyUYECHHBIE PE3YIbTAThl B COOTBETCTBUU
co crierupuKoil yaeOHOro mpeaMeTa.

CraTucTHKa M TEOPUS BEPOATHOCTEH

e (CBoOOmHO oOmepupoBaTh MOHATUAMH: CTOJIOYATBIE U  KPYIrOBbIE
JUarpaMMbl, TaOJIMIIBI JaHHBIX, CpeiHee apupMeTHIEeCKoe, MeIuaHa, Hauboblee
Y HauMEHbIIIEe 3HAUEHUsl BBIOOPKH, pa3Max BBIOOPKH, IUCIIEPCHUS M CTaHJIAPTHOE
OTKJIOHEHHE, CIy4ailHas NU3MEHYUBOCTS;

e BbpIOMpaTh Hambojee yMOOHBIM Croco0 MpeacTaBiICHUS HHPOPMAIINH,
aJIeKBaTHBIN €€ CBOMCTBAM U LEJISIM aHaJIN3a;

® BBIYUCIIATH YUCIIOBBIE XapaKTEPUCTUKU BBIOOPKH;

e CBOOOJHO ONEPHPOBATH MOHATHAMU: (PAKTOPHAN YHCIIA, IEPECTAHOBKH,
COUYETaHMsI U pa3MelIeHUs], TpeyroiabHUK [lackans;

e CBOOOJHO OINEPUPOBATH MOHATHUSIMH. CIy4YallHBIM OMBIT, CIy4YalHBIN
BBIOOp, HCMBITAHKE, DJIEMEHTAPHOE CilydaiiHOe COObITHE (HMCXOJ), KIacCHYeCKOe
OIpE/IeNIEHUE BEPOATHOCTH CIy4ailHOTO COOBITHS, OMEpaluu Hajd ClydalHbIMU
COOBITUSIMU, OCHOBHbIE KOMOMHATOPHBIE (POPMYJIBI;

e CBOOOJHO OIEPUPOBATH TMOHATUSIMH. CIyYalHBIM OMBIT, CIy4YaWHBIN
BBIOOp, MCIBITAHUE, DIIEMEHTAPHOE CiIydailHOe cOObITHE (MCXOJ), KIacCHYecKOoe
OTPENICJICHUE BEPOATHOCTU CIIY4YaWHOTO COOBITHS, OmNEpaluyd Haj CIydYalHbIMHU
COOBITHSIMU, OCHOBHBIE KOMOMHATOPHBIE (POPMYIIBI;

® 3HATHh MPUMEPHI CIyYAHBIX BETUYHH, U BBIYUCIIATH UX CTATUCTUYCCKHUE
XapaKTePUCTHKH,

®  1CHOJIb30BaTh (POPMYJIbI KOMOMHATOPUKY MTPHU PEIIEHUH KOMOMHATOPHBIX
3ajady;

e pemarb 3aJaYyd Ha BBIUMCICHHE BEPOSTHOCTH B TOM UHCIE C
UCIIOJIb30BaHUuEM (POPMYII.

B noBceHeBHOM KM3HU M NIPU U3YyYeHUHU APYTHUX NMPeAMETOB:

® TMpEACTaBIATh HH(GOPMALMIO O peajbHBIX TMpoleccax M SIBICHUIX
CocoO0M, a/IeKBaTHBIM €€ CBOMCTBAM U 1I€JIM MUCCIICOBAHMS;

® aHANU3UPOBATh U CpPaBHUBATh CTATUCTHUECKHE XapaKTEPUCTHKHU
BBIOOPOK, IOJIYYEHHBIX B MPOLECCE PELICHUS NPHUKIAJIHOW 3a1ayd, U3y4ECHHS
peaybHOTO SIBJICHUS, PEIICHUs 3aJa41 U3 IPYTUX YYEOHBIX TPEIMETOB;

® OIICHUBATh BEPOSITHOCTb PEAJbHBIX COOBITUN W SBJICHUM B Pa3IMUHBIX
CUTYaLMX.

TexcroBble 3a1a4H



e PemaTth mpoCThie W CIOXKHBIE 3a7a4M, a TAKXE 3aJa4Ml TOBBIIICHHOM
TPYIHOCTH M BBIICIIATh UX MAaTEMAaTUUECKYIO OCHOBY;,

® pacIio3HaBaTh pa3HbIC BUbI U TUIIBI 3a]1a4,

® JWCIIOJIB30BaTh Pa3HbIC KPATKUE 3alMCHU KaK MOJEIH TEKCTOB CIIOKHBIX
3a/ad ¥ 3a7a49 MOBBIICHHOW CIIOKHOCTH JJIS TIOCTPOCHHS MOUCKOBOW CXEMBI U
peleHusl 3ajad, BBIOMpPATh ONTHMAJIBHYIO [IJII pacCMaTpUBaeMoW B 3ajade
CUTyaIliyd MOJIJIb TEKCTA 3aJ1auu;

® pasIuyaTh MOJIEIb TEKCTA U MOJISIIb PEIICHUS 3a/1aui, KOHCTPYHUPOBATh K
OJIHOM MOJIETTH PEIICHUS CIOKHBIX 3a/1a4 pa3HbIE MOJICNIM TEKCTa 3a/1a4H;

e 3HATh M IPUMEHSATH TPH CIIOCO0A MMOMCKA pelieH s 3a1a4 (0T TpeOoBaHuUs
K YCIIOBHIO U OT YCJIOBHS K TPEOOBaHHMIO, KOMOMHHUPOBAHHBIH);

® MOJEIUPOBATh PACCYKJCHHUS MPH MOUCKE PEIICHHUS 3aJlady C MOMOIIBIO
rpad-cxemsl;

®  BBIJICIIATH ATAIBI PEIICHUS 3aa4l U COJICP)KaHKUE KaXKI0TO ITara;

® yMETh BBHIOMpaATh ONTHMAIBHBIA METOJ PEIICHHS 3a7addl W OCO3HABAThH
BBIOOp METOJIa, pacCMaTPUBATh Pa3IMUYHbIE METObI, HAXOJAUTh Pa3HbIC PEIICHUS
3aJ]a4M, €CJIM BO3MOIKHO,

® aHANMW3WPOBATH 3aTPYTHCHUS MPU PEIICHUN 3a/1ad;

® BBINNOJHATH pa3IUYHbIC MpeoOpa3oBaHUs MPEIJIOKCHHON 3ajauu,
KOHCTPYHPOBATh HOBBIC 337241 W3 IAHHOH, B TOM YHCJIC OOPATHBIC;

® HHTEPNPETUPOBATH BEIYMCIUTEIbHBIC PE3YJIBTATHI B 33/1aUe, UCCIIEI0BATh
MOJIyYE€HHOE pelieHre 3a1a4H,

® HM3MEHATH YCIIOBHUE 3a1a4 (KOJUYCCTBEHHBIC WIIH KaYeCTBEHHBIC JTAHHBIC),
HCCIIeIOBATh U3MEHEHHOE TIPe0Opa30BaHHOE;

® aHAIM3WPOBATh BCEBO3MOJXKHBIE CHUTYaIlMM B3aMMHOTO PACTIOIO0KCHHUS
JIBYX OOBEKTOB W HM3MCHCHHE HMX XapAaKTEPUCTHUK IPH COBMECTHOM JBHKCHHUH
(ckopocThb, BpeMs, pacCTOSIHUE) TIPH PEIICHUH 3aja4 Ha JIBKOKCHHE JIBYX 00BEKTOB
KaK B OJHOM, TaK ¥ B ITPOTHBOIIOJIOKHBIX HAIPABJICHHUSIX, KOHCTPYHPOBATh HOBHIE
CUTYaIlM¥M Ha OCHOBE M3MCHEHHMS YCIOBUH 3a1a4y MIPU JBIKESHUU TI0 PEKE;

® WCCIIeNOBAaTh BCEBO3MOXHBIC CHUTyallMM TIPH pCEIICHUW 3aJad  Ha
JBIDKEHHUE 110 PEeKE, paCCMaTPUBATh Pa3HBIC CUCTEMBI OTCUETA,;

e pemiaTh Pa3HOOOPA3HBIE 33/1aUN «HA YaCTH,

e npemarb W OOOCHOBBIBAaTH CBOE pellleHHe 3amad  (BBIACIATH
MaTeMaTHYECKYI0 OCHOBY) Ha HaXOJKJICHHME YacCTH YHCjIa M YMClia M0 €ro 4acTH Ha
OCHOBE KOHKPETHOTO CMBICJIA APOOH;

® OOBACHATh HJSHTHYHOCTH 3aJa4 pa3HBIX THIIOB, CBS3BIBAIONIUX TPH
BeJIMUMHbI (Ha paboTy, Ha MOKYIKH, Ha JBUXKCHHE), BBIACIATh 3TH BEJIMYUHBI U
OTHONICHUS MEXITYy HUMH, MPUMCHITh UX TPH PEIICHUM 3a1a4, KOHCTPYHPOBATh
COOCTBEHHBIC 3a/1a4 YKA3aHHBIX THIIOB,

® BIAJETh OCHOBHBIMM METOJAMHU pEIICHHUS 3ajlad Ha CMECH, CIUIABHI,
KOHIICHTPAIIUH, HWCIMOJb30BaTh HMX B HOBBIX CHUTYalMSX II0 OTHOIICHHUIO K
M3YYCHHBIM B MPOIecce OOYICHMUS,

e pemiaTh 3aJaud Ha MPOILICHTHI, B TOM YHCJE, CJIOXKHBIE MPOIEHTHI C
000CHOBaHUEM, UCTIOJB3YS Pa3HbBIE CIIOCOOHI;



® pemaTh JOTUYECKHE 3a7a49M Pa3HBIMH CTIOCOOaMH, B TOM YHCIIC, C ABYMS
0JI0OKaMU U ¢ TpeMs 0JJ0KaMH JTaHHBIX C TIOMOIILIO TaOJIHII;

e pemaTh 3a7a4¥ 0 KOMOMHATOPHUKE U TEOPHH BEPOSTHOCTEH Ha OCHOBE
HCIIOJIb30BaHUS U3YYEHHBIX METOJIOB U 0OOCHOBBIBATH PEIIICHHUE;

® peuiaTh HECIOXKHBIE 3a/]a4 110 MAaTEMaTUYECKON CTATUCTHKE;

® OBJAJAETh OCHOBHBIMU METOJAAMM PCIICHUA CIOKETHBIX 3ajay:
apudmernueckuii, anreOpanveckuii, mnepedOp BapUAHTOB, T'€OMETPHUUECKHIA,
rpau9IecKuii, IPUMEHSITh X B HOBBIX 10 CPABHEHUIO C M3yUYCHHBIMU CUTYaIIHSIX.
B noBceaHeBHOI KU3HU M IPU U3YYEHHH IPYTUX NMPEAMETOB:

® KOHCTPYHMPOBaTh HOBBIE ISl JAHHOW 3aJauydl 3a/lauHble CHUTYyallUH C
YU4ETOM pEalbHBIX XapaKTEPUCTUK, B YACTHOCTU, IPU pEUICHUM 3aJad Ha
KOHIICHTPAIIMY, YYWUTHIBATh IUIOTHOCTh BEIIECTBA; pEIIaTh U KOHCTPYUPOBATH
3a/1a4l Ha OCHOBE PAaCCMOTPEHUS PEATbHBIX CUTYyaIlMi, B KOTOPHIX HE TpeOyeTcs
TOYHBIN BBIYMCIUTEIBHBIN PE3YIIbTAT;

e pellaTh 3aJa4d Ha JABWKCHHUE MO PEKE, pacCCMATPHUBAsl Pa3HbIE CUCTEMBI
OTCUCTA;

® KOHCTPYHUPOBATh 3aJlauHble CHUTYaIllMH, IPUOMKCHHBIE K pealbHOM
JICUCTBUTCILHOCTH.

I'eomeTpuyeckue purypnol

e (CB0OOIHO OMEpPUPOBATH FEOMETPUUECKUMHU TOHSATUSIMHU MPU PEIICHUU
3a7a4 ¥ MPOBEICHUN MaTEMATHYECKUX PACCYKICHUM;

®  CaMOCTOATENIBHO (hOPMYIHUPOBATH ONPEACICHUS T€OMETPUUSCKUX PUTYD,
BBIJIBUTaTh THUIIOTE3bI O HOBBIX CBOMCTBAX M NMPH3HAKAX TCOMETPUYCCKUX (DUTYD U
00OOCHOBBIBaTh WJIM ONPOBEpPrarh HX, 00001aTh WIM KOHKPETU3UPOBATH
pe3yiabTaThl Ha HOBBIE KJAcChl (PUTYp, TPOBOAWTH B HECIOXKHBIX CIydasix
KJaccupukanuio GUryp rno paziuuyHbIM OCHOBAHUSIM,;

® UCCIIeIOBATh YEPTEXKU, BKIIOUYasl KOMOWHAIMM ¢GUryp, HU3BIEKaTh,
WHTEPIPETUPOBATh M TMPeoOpa3oBbIBaTh HH(OpMaIUIO, NPEACTaBICHHYIO Ha
yepTekax;

e pemaTh 3aJa4d TEOMETPUUECKOTO COJEp)KaHUs, B TOM UYHCIE B
CUTyallusaX, KOT/Ia aJrOPUTM PEIICHUS] HE CIEAYET SIBHO W3 YCJIOBUS, BBIIOJHSITH
HEOOXOIMMBIC JIUISI PEIICHUS 3aJaud JIOMOJTHUTEIbHBIC TOCTPOCHHUS, UCCICAOBATh
BO3MOXXHOCTh TPUMEHEHHUS TeopeM U GopMyJI JJIsl pelIeHus 3a1a4;

e (GOpMYIUPOBATH U JOKA3BIBATH T€OMETPHUUECKHUE YTBEPKIACHUSI.

B noBceaqHeBHOI KU3HU M NPU U3YYEHNH IPYTUX MPEAMETOB:

® COCTaBJSITh C WCIOJb30BAHUEM CBOWCTB T€OMETPUUYECKHX (UTYP
MaTeMaTH4YECKUEe MOJCIH I PELISHUs 3a/lad MPAKTUYECKOro XapakTepa U 3ajaad
U3 CMEXKHBIX JTUCIMIUIMH, UCCIEI0BATh MOJYYEHHbBIE MOJICNI U MHTEPIPETUPOBATD
pe3yJbTar.

OTHOmIEHUs

e Braners NOHATHEM OTHOIICHUS KaK METAPEAMETHBIM,

e CBOOOJHO ONEPUPOBATH MOHITUSIMH. PABEHCTBO (PUTYp, paBHbIE GUTYPHI,
PAaBEHCTBO TPEYTOJbHUKOB, MAPAIJIEIBHOCTh MPSAMBIX, MEPIEHIUKYISIPHOCTh



IPSIMBIX, YIJIBI MEXKIY IPSIMBIMU, IEPIICHAUKYJISIP, HAKIOHHAS, POEKIHS, T01001e
¢duryp, notooHbIe (PUTYPBHI, TOJOOHBIE TPEYTOJIbHUKH;

® CNOJB30BaTh CBOWCTBA MOJOOMS M paBEeHCTBA (UTYp MPHU pPEUICHUH
3ajay.

B noBceHeBHOM KM3HU U NIPU U3YyYeHUHU APYTHUX NPeIMETOB:

® JCHOJIb30BaTh OTHOLIEHUA JUJII IOCTPOEHHS W HCCIEIOBaHUSA
MaTeMaTUYECKUX Mojielield 00bEKTOB peabHOM JKU3HU.

N3mepenus u B cCIeHUS

e (CBOOOMHO OMEPUPOBATH MOHATHIMH JJIMHA, TIOMA b, 00hEM, BETUIHHA
yria Kak BEJIMYMHAMHM, MCIOJb30BaTh PABHOBEIMKOCTh U PABHOCOCTABIECHHOCTH
IIpU PEUICHUU 3aJ]a4 Ha BBIYMCIICHHE, CAMOCTOSITEIbHO MOJIy4aTh U UCIOIb30BATh
(bopMyIIbl I BBIUKCICHUN IUIOIIAAe 1 00bEMOB (PUTYp, CBOOOTHO ONIEPUPOBATH
HIMPOKUM HAOOPOM (OpMyI Ha BBIYKMCIICHUE MPU PEIIEHUH CIOXKHBIX 3a/1a4, B TOM
Yuclie W 3a/ad Ha BBIYMCIEHUE B KOMOWHALMAX OKPYXHOCTU U TPEYroJIbHUKA,
OKPY>KHOCTH U YETBIPEXYTOJIbHUKA, & TAKXKE C IPUMEHEHUEM TPUTOHOMETPHH;

® CaMOCTOATENbHO (OPMYIMPOBATh THUIOTE3bl W MPOBEPITh  MX
JIOCTOBEPHOCTB.

B noBceiHeBHOM KU3HM M IPH U3YUYEHHUHU APYTUX MPeEIMETOB:

e CBOOOJHO OIEpPUPOBATH (POpMyJlaMH MPU PELIICHHH 3aJad B JAPYTHX
y4eOHBIX IpeaMeTax U MpH MPOBEACHUN HEOOXOIUMBIX BBIUMCICHUN B peaabHON
AKU3HU.

I'eomeTpuyeckue nocTrpoeHust

e OnepupoBaTb MOHATHEM HabOpa  DJIEMEHTOB,  OINpPEACNIAIOMINX
reOMETpUYECKyIo hurypy,

e BJaJeTh HAOOPOM METOAOB MOCTPOCHUM LIUPKYJIEM U JIMHEUKOM;

® T[POBOJUTH aHAJIM3 U pPEAJM30BbIBATh JTalbl pEIICHUS 3aJad Ha
MOCTPOEHUE.

B noBceiHeBHOM KU3HHU M TPH U3YUYEHHHU APYTUX NMPEIMETOB:

®  BBINOJIHATH NOCTPOCHHUSI HA MECTHOCTH;

® OLIEHUBATh pa3Mepbl peabHbIX 00BEKTOB OKPYKAIOILIET0 MUPA.
IIpeoOpa3zoBanus

e OmnepupoBatb JIBUKCHUSIMU U npeoOpa3oBaHUSIMU KaK
MeTarnpeIMETHBIMU TTOHATHSMU,;

® ONepupoBaTh MOHATUEM [BIKEHUS W NpPeoOpa3oBaHUs MOJOOMS IS
000CHOBaHUH, CBOOOJHO BIAJETh MPUEMAMH IOCTPOCHUS (PUTYp C TOMOIIBIO
JIBIDKCHUH W TPeoOpa3oBaHMsSA IOA0OMS, a TakkKe KOMOHMHAIMSAMHU JIBHOKCHUH,
JBIDKEHUN 1 TTPeoO0pa30BaHMIA;

® HCIOJIb30BaTh CBOMCTBA JIBIXKCHHUM W MPeoOpa30BaHUN ISl IPOBEACHUS
00OCHOBaHHUS U JI0Ka3aTeJIbCTBA YTBEP)KICHUN B I€OMETPUU M IPYIHX Y4EOHBIX
npeaMeTax;

® [0JH30BATHCS CBOMCTBAMU JBMKEHHUI U MpeoOpa3oBaHUl MPHU PELICHUU
3azay.

B noBceiHeBHOM KU3HM M IPH U3YYEHUHU APYTUX MPeIMETOB:



® [IPUMEHSATH CBOMCTBA JBMKEHUI U MPUMEHSTH OA00ME JIJIsl MOCTPOSHU M
Y BBIYMCIICHUH.
BekTOpbl 1 KOOPAMHATHI HA IJIOCKOCTH

e (CB00OJIHO ONIEPUPOBATH MTOHATHSAMHU BEKTOP, CyMMa, Pa3HOCTh BEKTOPOB,
MPOM3BEICHUE BEKTOpa HAa YHUCIO, CKaJsIPHOE TIPOU3BEICHUE BEKTOPOB,
KOOpJIMHATHI Ha TIOCKOCTH, KOOPJAWHATHI BEKTOPA;

® BJIAJETh BEKTOPHBIM M KOOPAMHATHBIM METOJIOM Ha TIUJIOCKOCTH JJIA
pEIICHUs 3aJ]a4 Ha BBIYUCIIEHHUE U JI0KA3aTENIbCTBA;

® BBINOJHATH C TIOMOIIBIO BEKTOPOB M KOOPAMHAT J0KA3aTEIbCTBO
U3BECTHBIX €My T'eOMeTpHUYeCKHX (PakTOB (CBOMCTBA CpeAHHMX JUHHH, TEOPEM O
3aMedaTebHbIX TOYKaX | T.I1.) U IMOJy4aTh HOBBIE CBOMCTBA M3BECTHHIX (PUTYD;

® LCIOJIb30BaTh YpaBHEHUsS PUTYp JJIsl pELICHUS 3a/1a4 U CAMOCTOSATEIIBHO
COCTaBJISATh YPABHEHUS OTACIBHBIX INIOCKUX (PUTYP.
B nmoBceHeBHOM KM3HU M NIPU U3YYECHUHU IPYTUX MPEAMETOB:

® JCIOJIb30BATh MOHATHUA BEKTOPOB M KOOPAMHAT JUJIA PELICHUS 3a7a4d 110
busuKe, reorpaguu U IPpyruM y4eOHbBIM IIPEIMETaM.
Hcropust MaTeMaTUKH

e [lonumaTe MaTeMaTUKy KakK CTPOTO OPraHM30BaHHYIO CUCTEMY HAay4YHBIX
3HAHWW, B YaCTHOCTH BIQACTh IPEACTABICHUSIMH 00 aKCHOMAaTHYECKOM
MMOCTPOCHUM TE€OMETPUM W TEPBUYHBIMHU IMPEICTABICHUSMU O HEEBKIUIOBBIX
reOMETPHUSIX;

® paccMarpuBaTb MaTEMAaTUKy B  KOHTEKCTE€ MCTOPUU  Pa3BUTHUS
UUBUJIA3ALIUA U UICTOPUM PA3BUTUS HAYKH, TOHUMATh POJIb MATEMATUKHU B Pa3BUTHUH
Poccun.
MeToabl MaTeMaTUKH

e Bianmerr 3HaHWSAMH O pa3IMYHBIX METOJAaX OOOCHOBAHHS U
OTNIPOBEPKECHUS MATEMATUYECKUX YTBEPKICHUN U CAMOCTOATENBHO TPUMEHSTH UX;

e BIaJCTh HaBbIKAMU aHajW3a YCJIOBHS 3aJaud W  ONpeAeTCHUS
MOAXOSAIINX JJIs1 PEIICHUS 3a/1a4 U3YUYEHHBIX METOJI0B UJIM UX KOMOWHAIINA;

®  XapaKTepU30BaTh MPOMU3BEICHUS MCKYCCTBA C YUYETOM MATEMAaTHYECKUX
3aKOHOMEPHOCTEW B MPHUPOJE, UCIOIb30BATh MATEMATUUYECKUE 3aKOHOMEPHOCTH B
CaMOCTOSITEIbHOM TBOPYECTBE.

OcHoBHoOe coJep:kaHue Kypca MATEMAaTUKH.

Conepkanue KypcoB MaTeMaTUKU 5—6 KiaccoB, anreOpsl u reomeTpuu /—9
KJIacCOB OOBCIUHCHO KAaK B HWCTOPUYECKH CIIOKHUBIIMECS JIMHUU (4YHCIIOBad,
anreOpanueckas, reomeTpudeckasi, GyHKIIMOHAIbHAS U JIP.), TAK U B OTHOCUTEJILHO
HOBbIe  (CTOXacTWyeckass JIMHHSA, «peajbHas MaTematuka»). OTaenbHO
MIPE/ICTABIICHBI JIMHHS CIOKETHBIX 3a]1a4, HCTOPUYECKas JTMHUSI.

DJieMeHTbI TEOPHU MHOKECTB M MATEeMaTUYeCKOI JIOTMKH

CornacHo ®I'OC ocHoBHOrO 001Ier0 00pa3oBaHUS B KypC MaTeMaTHKH
BBeJIeH pasnen «Jloruka», KOTOpBIA HE MPEAnoiaraeT JOMOJHATEIBHBIX YacOB Ha



W3YYCHUH U BCTPAUBACTCS B PA3IMYHBIC TEMbI KyPCOB MATEMATHKN ¥ HH(OOPMATHKA
Y MIPEIBAPSAETCSA 03HAKOMIIEHUEM C DJIEMEHTAMH TEOPUU MHOKECTB.

MHoxecTBa M OTHOLIIEHUS MEXKAY HUMH

MHOXeCTBO, Xxapaxmepucmuyeckoe C80UCMBO MHONICECMBd, DIEMEHT
MHOXECTBa, Nycmoe, KoHeuHoe, OecKoHeuHoe MHodcecmeo. [loaAMHOXKECTBO.
OTHOLIEHNE TPUHAMIECKHOCTH, BKIIOUECHUS, PAaBEHCTBA. DJIEMEHThl MHOXECTBA,
CIIOCOOBI  3aZlaHUSl MHOXECTB, PACHNO3HABAHUE HNOOMHOMCECME U IJ1eMEeHMO8
HOOMHONCECME C UCNONIb308ANHUEM KPY208 Jiinepa.

Onepanuu HaJJ MHOKECTBAMH

[lepeceuenue n 00 beTUHEHHE MHOKECTB. Paznocms MHOJCECm8, 00NOIHeHUue
MHOdMcecmea. nmepnpemayus onepayuti HA0 MHOXCECMBAMU C NOMOUBIO KPY208
Diinepa.

JIEMEHTBI JIOTUKHU

Onpenenenue. YTBepkIeHUS. AKCHOMBI U TeOpeMbl. J[0Ka3aTenbCTBO.
JlokazatenbcTBO OT NpoTUBHOrO. Teopema, oOparHas panHoil. [lpumep wu
KOHTPIPUMEDP.

Bricka3biBaHus

NcTuHHOCTE W JIOKHOCTH  BbICKa3biBaHuA. (Codichvie U npocmbie
svickasvlganus. Onepayuu HAO GbICKA3LIBAHUAMU C UCNONb308AHUEM NO2UYECKUX
CBA30K. U, Ull, He. YCN08Hble 8bICKA3bIBAHUS (UMNIUKAYUL).

Coaepskanue Kypca MaTeMaTHKH B 5—6 Ki1accax

HartypaJsbHble 4uc/Ia U HYJIb

HartypajabHblil psij yMces 4 ero CBOMCTBA

HarypanbHoe 4mciio, MHOXKECTBO HATypaJbHBIX YHCEI U €ro CBOWCTBA,
M300pakeHHE HATypaJbHbBIX YUCEJ TOUKaMHU Ha YUCIOBOM NpsiMoi. Mcnonb3oBanue
CBOIMCTB HaTypAJIbHBIX YUCEN MTPU PEIICHUU 3a7a4.

3anuch U YTeHHE HATYPAJIbHBIX YHCeJI

Pazmuune mexnay mudpoit u uncinom. [lo3urmonnas 3anuck HaTypajabHOTO
4KCia, MMOMECTHOE 3HAaueHHE HHUQPHI, pa3psabl U KIACChl, COOTHOIIEHUE MEXIY
JIBYMSI COCETHUMU Pa3psAIHbIMU €AUHULIAMH, YTEHHUE U 3aTTUCh HATYPAIIbHBIX YUCEIL.

OxpyriieHue HATYPAJIbHBIX YHCEJ

Heo6xoaumocTs okpyrieHus. [IpaBuio okpyryieHUs: HaTypadbHbIX YHCEIL.

CpaBHeHHEe HATYPAJIBbHBIX YKceJl, CPaBHeHHE ¢ Yyucjom 0

[TonsiTHE O CpaBHEHUU YK CETl, CPABHEHUE HATYPAIBHBIX YHCEN IPYT C APYTOM
U C HyJIeM, MaTeMaTHUYeCKasl 3aMMCh CPAaBHEHUM, CTTOCOOBI CPaBHEHUS YHCEIL.

JeiicTBHUSI C HATYPAJIbHBIMH YUCJIAMHA

CioxxeHue W BBIYMTAHUE, KOMIIOHEHTBHI CJIOKEHUS W BBIYMTAHUS, CBS3b
MEX1y HUMH, HAXO0XKJICHUE CYMMBbI U PA3HOCTH, U3MEHEHUE CYMMBI U PA3HOCTH TPH
VM3MEHEHNH KOMIIOHEHTOB CJIOKEHUS U BBIYUTAHUS.

YMHOXKEHHUE U JAEJIECHUE, KOMITIOHEHThl YMHOKEHUS U JICJICHUS, CBA3b MEKIY
HUMH, YMHOKCHUE U CJIO)KEHHE B CTOJIONK, JICJICHUE YTOJIKOM, TIPOBEPKA pe3yIbTaTa
C MOMOIIBIO PUKHUIKU U OOpPaTHOTO JIEUCTBHUS.

[lepeMeCTUTENBHBIA U COYETATEIbHBIA 3aKOHBI CJIOKEHUS U YMHOXKEHUS,
pacrpeaeuTeNbHbI 3aKOH YMHOXEHUS OTHOCUTENBHO CIIOKEHUS, 000CHOBaHUE
an2opummos 8bINOJIHEHUS] apugmemuuecxkux oeticmauil.



CreneHb ¢ HATYPAJIbHBIM MOKA3aTE1eM

3anuch YKciia B BUJE CYMMBI Pa3psIHBIX ClIaraeMbIX, IMTOPSI0K BBIMOJTHCHUS
JICUCTBUM B BBIPAKEHHSAX, COAECPXKAIIUX CTENEHb, BBIYMCICHHUE 3HAYEHUM
BBIPKCHHM, COACPIKAIIUX CTCTICHD.

Yuc10BbIe BbIPAKEHUA

UYucaoBoe BhIpaKeHUE U €ro 3HAUCHUE, MOPSAI0K BBITIOTHEHUS ISHCTBUH.

JlesieHue ¢ ocTaTKOM

Jlenenue ¢ OCTaTKOM Ha MHOKECTBE HATYPAIbHBIX YUCEN, CEOUCMBA OeNeHUs]
c ocmamkom. IIpakTryuecKkue 3a1a4uu Ha JICJICHUE C OCTATKOM.

CroiicTBa ¥ IPU3HAKHU AEJTUMOCTH

CBOICTBO 1ETUMOCTH CYyMMBI (pa3HOCTH) Ha unciio. [Ipu3Haku AeTMMOCTH Ha
2, 3,5,9, 10. Ilpuznaku oenumocmu na 4, 6, 8, 11. Jlokazamenbcmeo npuznaxos
Odenumocmu. PellieHne TMNpakTHUYECKUX 3a7ady C [PUMEHEHHEM MPU3HAKOB
JETUMOCTH.

Pa3Jio:xeHne 4ncia Ha MPOCTble MHOKUTEIH

[IpocThie u cocTaBHBIC YUCIHA, peulemo IpamocpeHa.

Paznoxenue HaTypaJbHOTO YUCIIa HA MHOKUTEIH, PA3JIOKEHUE HA MPOCTHIE
MHOXUTeNU. Koauuecmeo Oenumeneil wucia, aieopumm paszlodceHusi Yucia Ha
npocmvie MHOMCUMENU, OCHOBHAS MeopeMa apugh)mMmemuKu.

AJuire0panvecKue BbIPpAKeHUsA

Ucnonb3oBanue OykB i 00O3HAYEHUSI YHUCEJ, BBIYMCICHUE 3HAUYCHUS
aNreOpandecKoro BBIPAKCHHS, TPUMEHEHUE anreOpandecKuX BBIPAKCHUH IS
3aMiCH CBOMCTB apu(PMETHUECKUX NEWUCTBH, MpeoOpa3oBaHUe aareOpandecKux
BBIPAKECHUU.

Jlequresin M KpaTHbIE

JlenuTenr W €ro CBOKMCTBa, OOIIMI JOeIWTENb JABYX M 0Oojiee 4YHCell,
HauOONBIIUK  OOMMI  AENUTENb, B3aUMHO TMPOCThIE YKCIA, HAXOXKICHUE
HauOoJpLero odmero aenurens. KpatHoe u ero cBoiictsa, o011ee KpaTHOE IBYX U
Oonee vncel, HauMEHbIee o0Iee KpaTHOE, CIIOCOObl HAXOXK/IEHUS HAUMEHBIIIETO
00111ero KpaTHOTO.

Jpodu

OObIKHOBEHHBbIE IPOOH

Homns, dactb, ApoOHOe dYucio, apoOb. J[poOHOE dYHMCIIO Kak pe3ysbTar
nenenusi. IIpaBuibHbIC W HENpPaBHUIbHBIC APOOHM, CMEIIaHHas ApoOb (CMeIIaHHOe
YUCJIO0).

3anuch HATYpaJIbHOTO YHWCJIAa B BHJE APOOM C 3aJaHHBIM 3HaMEHATEJEM,
npeodpa3zoBaHUe CMENIaHHON APOOU B HEMPABUJIbHYIO IPOOL U HA0OOPOT.

[IpuBenenue apobeit k 00meMy 3HameHaten0. CpaBHEHHE OOBIKHOBEHHBIX
JpOOei.

CrnoxeHre U BBHIYMTAHHE OOBIKHOBEHHBIX NPOOEH. YMHOXEHHE U JICICHHE
OOBIKHOBEHHBIX APOOEH.

Apudmerrnueckue ASHCTBUS CO CMEIIaHHBIMU JPOOSIMHU.

Apudmerrnueckue AeHCTBUS C APOOHBIMU YUCTIaAMHU.

Cnocobvl payuonanuzayuu 8bI4UCIEHUL U UX NPUMEHEHUe NPU BbINOJIHEHUU
Oeticmsuil.



JecsaTuuHbIE IPOOH

Lenas u npobOHas yactu AecsaTuuHOU Apodu. [IpeobpasoBanue necITUUHBIX
npobeii B oObIKHOBeHHBIC. CpaBHEHHE JECATUYHBIX npoOei. CroxeHue u
BEIYMTAHUE IECATHYHBIX Apo0eii. OKpyTrIIeHNE NeCATUIHBIX ApoOeit. Y MHOKEHNE U
JeJCHUEe JECITHUYHBIX npobei. [lpeobpazosanue 06biKHOBEHHLIX Opodel 8
Odecsmuunvie Opoou. Koneunvie u beckoneynvie oecsimuunble Opoou.

OTHOLIEHHE IBYX YK CeT

Macmtadb Ha mmaHe u kapre. [Ipomopruu. CBoiicTBa NpPONOPLUH,
MIPUMEHEHUE TPONOPLUUNA U OTHOLIEHUW MPU PEUICHUH 3a4a4.

Cpennee apudpmeruyeckoe ymucesa

Cpennee apudmernyeckoe JAByX uyucen. HM3oOpaxeHue CpemHero
apu(METUYECKOTO JIBYX YHCEJ Ha YHUCIOBOM mpsiMoi. PermieHue mpakTHYECKUX
3a/lady ¢ IPUMEHEHUEM cpeaHero apudmernyeckoro. Cpeouee apugmemuyeckoe
HEeCKONbKUX YUCeL.

ITpoueHTHI

[Tondatne mnpoueHTta. BplunciieHHE MNPOUNEHTOB OT 4YHWCJIA W YHCIA [0
W3BECTHOMY TMPOILICHTY, BBIpAKEHHWE OTHOIICHHUS B TMpOIEHTax. PemieHue
HECJIOKHBIX MPAKTUYECKUX 3a7a4 C MPOLICHTaMHU.

JAnarpaMmel

Cronbuatele W KpyroBble nuarpammbl. M3Biedenue wuHbopmanuu u3
nuarpamm. M3zoopasicenue ouazpamm no 4Yucio8blmM OAHHbIM.

PaumnoHabHbIE YKCIA

IHos0xkuTEIBLHBIE U OTPULIATEILHBIE YHCJIA

N300pakeHne yucen Ha 4HCIOBOM (KoopawHaTHOW) mpsimon. CpaBHEHUE
yucesl. Moaysib 4ucia, reoMeTpu4ecKas HHTEepIpeTaunst MOy ynucia. JlencTBus
C TIOJIOKUTEJIbHBIMA U OTPULIATEIIbHBIMU YU CIIaMU. MHOXKECTBO LEIbIX YUCET.

IlonsaTHe o0 panuoHaabHOM umMciae. [lepsuunoe npeocmasnenue o
MHOJIcecmee payuoHalbHblX yuce. JIeNCTBUs ¢ pallMOHAIIbHBIMY YU CIIAMM.

Pelenue TeKCTOBBIX 33124

Enununbl w3MepeHuii: JUIMHBI, IUIOMIaAM, 00BEMa, MacChl, BPEMEHH,
CKOpPOCTH. 3aBHCUMOCTH MEXAY CIAUHUIAMH HU3MEPEHUS KaXJIOH BEIUYHUHBI.
3aBUCUMOCTH  MEXJY  BEJIUYMHAMHU.  CKOPOCTh,  BpeMs,  PacCTOSHUE;
MIPOU3BOAUTEIILHOCTD, BpeMs, paboTa; IieHa, KOJIMYeCTBO, CTOUMOCTb.

3agaum Ha Bce apudmMeTHUecKHre AeiiCTBUS

Pemenre TeKCTOBBIX 3a/lay apu@meTHdyeckuM crocodoMm. lcmnons3oBaHue
Ta0HI, CXeM, YePTeXKeH, APYTUX CPEACTB MPECTABICHUS JAHHBIX MPU PEIICHUN
3a/1a4uH.

3agaum Ha ABMAKEHHME, PA00TY H OKYIIKH

Pemienne HECHOXHBIX 3aJa4 Ha JIBIDKEHHE B  IMPOTHUBOIIOJIONKHBIX
HaIpaBJICHUSAX, B OJJHOM HaIlpaBJICHUH, JBUKEHHUE MO PEKE MO TCUCHUIO U MPOTUB
TeueHus. PemieHue 3amad Ha coBMecTHYI paboty. [Ipumenenue apoGeidt npu
peleHnn 3aaad.

3amayu HA YACTH, 10JIH, IPOLEHTHI

Pemienue 3a7a4 Ha HaXOK/IEHUE YACTH YKCIIAa M YKCIIa MO ero yactu. Pemenue
3a/1a4 Ha MPOLEHTHI U A0JiK. [I[pruMeHeHne nponopumii Npyu peleHuy 3a1a4.



Jlornueckue 3a1a4u

Pemienne HeCOXKHBIX JIOTHYECKUX 3ajiad. Pewenue nocuueckux 3aoau c
nomowwio epagos, mabauy.

OcHOBHBIE METOABbI pelleHHsl TEKCTOBBIX 3aja4: apu(MEeTHUICCKUH,
nepedop BapHaHTOB.

Harasignasi reomerpust

durypsl B oOKpykaromieM mupe. Harnsgaeie npeacrabieHus o purypax Ha
IJIOCKOCTH: TIpsiMasi, OTPE30K, JIy4, yroJj, JJOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTB,
Kpyr. UYeTbIpexyroibHUK, MPSIMOYTOJbHUK, KBaApar. TpeyroiabHUK, 6uobl
mpeyeonbHukos.  Ilpasunvhvie  mHo2oy2onbHUKy. VI300pakeHHE€  OCHOBHBIX
reoMeTpudeckux Guryp. BzaumHoe pacnonodiceHue 08YX NPAMbIX, O08VX
OKPYHCHOCMEU, NpAMOU U OKpydcHocmu. JInnHA OTpe3Ka, JIOMaHOW. EIMHUIIBI
u3MepeHus LnHbL. [locTpoeHne oTpe3ka 3aJaHHOM [JIMHBL. Buael yrios.
['panycHas mepa yriia. U3mepeHue u mocTpOeHUE YIJIOB € OMOIIBIO TPAHCTIOPTHPA.

[lepumerp w™HOroyronpHuka. IloHsiTe TOMAAM (UTYPHI;, EIUHUILIBI
u3MepeHus Imomaau. Ilnomanes npsmoyrojbHUKa, KBaapata. [IpubnuxeHHoe
U3MEpeHue Iomaau GUryp Ha kietdaron oymare. Pagnogenuxue guzypeoi.

Harnsinaele mpencraBieHuss O  MOPOCTPAHCTBEHHBIX — ¢urypax: Kyo,
napajienenunea, npu3Ma, nupamuaa, map, chepa, konyc, muwmnip. M3odpaxenue
NPOCTPAHCTBEHHBIX (QuUryp. Illpumepwvr ceuenuu. Mnoecoepannuxu. Illpasunvhuvle
MHo2o2paHHukuy. ITpuMepsl pa3BepTOK MHOTOTPAHHUKOB, HIWJIMHAPA U KOHYCA.

[Tonsatne oObema; emauHUILI o00beMa. OOBEeM  IPAMOYTOJIBLHOIO
napasuiesienunesa, Kyoa.

[lonsitue o paBeHctBe Guryp. LleHTpanbHas, oceBass U 3epKaIbHASA
cumMeTpuu. M300paxeHne CMMMETPUYHBIX QUTYD.

Pemenre npakTu4ecKux 3a/1a4u ¢ MPUMEHEHHEM MTPOCTEUINNX CBOUCTB (UTYP.

Hcropusi MaTeMaTUKHU

llosisnenue yughp, 6yxs, uepoenugos 6 npoyecce cuema u pacnpeoeieHus
npooykmos Ha J[pesnem bnusicnem Bocmoxe. Cés3b ¢ Heonumuueckoii pegonoyuetl.

Pooicoenue  wecmudecamepuynoii  cucmemvr  cuucnenus. llosenenue
0eCAmMUYHOU 3anUcy YUcell.

Poowcoenue u pazeumue apugpmemuxu namypanvhvix uucen. HOK, HO/I,
npocmule yucna. Peuwemo Opamocgena.

llosisnenue Hyns u ompuyamenbHsix yucel 8 mamemamuxe opesnocmu. Ponw
Huogpanma. [lovemy -1 -1 =+17?

Jlpobu 6 Basunone, Ecunme, Pume. Omkpvimue oecsamuunvix Opooell.
Cmapunnsle cucmemul mep. lecamuynvie 0poou U Mempuyeckas cucmema mep.
JI. Maznuykuii.

CoaepsxkaHue Kypca MaTeMaTHKH B /—9 Ki1accax

Aureopa

Yuciaa

PanunoHnanbHbIe YUCIa



MHOK€eCTBO palUOHANBHBIX uKcen. CpaBHEHHE palMOHAIBHBIX YHCEN.
JleWicTBUSL ¢ pallMOHAJIbLHBIMH YHCIaMUu. [Ipedcmasnenue payuoHaibHO20 YUCIA
decsamuyHol 0poobio.

HppanuoHajbHbie YUCJIa

[TonsiTre MppauMOHAIBHOTO YKcia. Pacro3HaBaHne HpPalMOHATBHBIX YHACEN.

[IprMepsI J0Ka3aTeNbCTB B anredpe. MppannonansHocTs unciaa 2. [IpumeHeHue B
reometrpun. CpasHenue uppayuonanvHuix yucen. MHodcecmeo OelicmeumenbHbix
yucer.

ToxaecTBeHHBbIE MPe0OpPa3oBaHUs

YucsioBble 1 0yKBEHHbIE BHIPAKEHUS

BelpaxkxeHue ¢ mnepeMeHHOW. 3HaueHue BblpakeHus. IloacraHoBka
BBIPAXKEHUM BMECTO NIEPEMEHHBIX.

Ilesbie BhIpaKeHUs

Crenenb c HaTypaJlbHbIM IOKa3aTeleM U ee cBoicTBa. [IpeoOpasoBanus
BBIPAXKECHH, COAEPKANIUX CTEIIEHH C HATYPAJIbHBIM ITOKA3aTEIEM.

OnHowieH, MHoOrouwieH. J[ledcTBUA C OJHOWIEHAMHM W MHOTOWICHAMU
(cnoxeHue, BbIYUTAHHWE, YMHOXXEHHE). DOpPMYJIbI COKpPAIICHHOTO YMHOYKCHUS:
Pa3HOCTh KBaJpaTOB, KBAJAPAT CyMMbI M pa3HOCTU. Pa3nokeHMe MHOrodsieHa Ha
MHO>KHUTEIIN: BBIHECEHUE OOIIET0 MHOXKHUTEIS 32 CKOOKH, 2pYNRUPOBKA, NPUMEHEHUe
Gdopmyn cokpawennozo ymHodxcenus. Keadpammuwlii mpexunen, pasznodxceHue
K8AOPAMHO20 MPEXYLeHA HA MHONCUMETU.

JApoOHO-paninoHa/JIbHbIE BHIPAKEHUS

Crenenp ¢ 1ensiM TokaszareneM. [IpeoOpasoBaHue JapOOHO-IMHEWHBIX
BBIDOKCHUI. CIIOKEHUE, YMHOXEHUE, JeJeHue. Aneebpauveckas Opoodb.
Honycmumbie 3nHaueHus nepemeHHvIX & OpPOOHO-PAYUOHATLHBIX BbIPANHCEHUSIX.
Cokpawenue ancebpauueckux opodeu. Illpusedenue ancebopauueckux Opobeti K
obwemy 3nHamenamenio. Jlelicmeus ¢ aneebpaudeckumu OpoOIMU. CILOdNCEHUe,
sblUUMAHUE, YMHOJCEHUE, OeleHuUe, 8036e0eHUe 8 CIeNneHb.

IIpeobpa3zosanue gvipasicenutl, cOOEPHCAUUX 3HAK MOOYII.

KBaaparHbie kopHH

Apudmernueckuii KBaapaTHbI KopeHb. [IpeoOpa3oBaHue BbIpaKeHUI,
coJiepKalluX KBaJpaTHbIE KOPHHU. YMHOXXEHHE, JCJIICHHUE, BHIHECEHUE MHOXKHUTEIS
U3-TIOJ] 3HAKA KOPHS, 8HeCeHue MHOMCUMes N0O 3HAK KOPHL.

YpaBHeHUS U HEPABEHCTBA

PaBencTBa

UucnoBoe paBeHCTBO. CBOWCTBA YHCIOBBIX PaBEHCTB. PaBEHCTBO C
IIEPEMEHHOM.

YpaBHeHus

[lonsiTue  ypaBHeHMsI U KOpHS  ypaBHeHUS. [lpedcmaénenue o
pasnocunvHocmu  ypasHenuti. QObnacme onpeodeneHus ypasHewus (obaacmo
0ONYCMUMbIX 3HAYEHUL NepeMeHHOU).

JIMHelHOe YpaBHEHUE U ero KOPHU



Pemienne nuHENHBIX ypaBHEHUU. Jlumelinoe ypasueHnue ¢ napamempom.
Konuuecmeo xopmueit numetinoco ypasnenus. Pewienue nuHetHvIX ypagHeHul ¢
napamempom.

KBagpaTtHoe ypaBHeHNe H €r0 KOPHHU

KBagpatHeie  ypaBHEHWUSI. Henmonuble =~ KBajpaTHble  YpaBHEHUS.
JIMCKpUMUHAHT KBaJapaTHOro ypaBHeHHs. DopMyna KOpHEH KBaApaTHOTO
ypaBHeHus. Teopema Buema. Teopema, obpammas meopeme Buema. Pemienue
KBaJIpaTHBIX YPaBHEHUW:MCIOIb30BaHUE (QOPMYJBI JUIsI HAXOXKICHUS KOpHEH,
epaguueckuti Memoo peulenusl, paziloxcerue Ha MHoNXCUmenu, noobop KopHel ¢
ucnoavzosanuem meopemvl Buema. Konuuecmeo xkopueii keaopamnozo ypasHenus
8 3a8UCUMOCMU OM e20 OUCKpUMUHanma. buxeadopammuvle ypasnenus. Ypaenenus,
c800UMbLe K TUHEUHbIM U Kaopamubim. Keadpammuvle ypasHenus ¢ napamempom.

/{po0HO-paliHOHAIbHBIC YPABHEHUS

Pemenue mpocrelmux IpoOHO-TUHEMHBIX YpaBHEHUU. Peuwenue OpooOHO-
DPAYUOHATILHBIX YPAGHEHULL.

Memoowl pewenusi ypasHeHuu. mMemoobl PAGHOCUILHLIX NPeoOPA308aHUl,
Memoo 3amMeHbl nepeMeHHOU, 2paghuueckuil memoo. Hcnonvzosanue ceolicmes
@dyuKyul npu peueHuu YpasHeHul.

IIpocmetiwue uppayuonanvhvie ypasuenus suoa  f(x)=a, f(x)= g(x).

Vpaenenus suoa X" =a.Ypaenenus 6 yenvix uuciax.

Cucrembl ypaBHeHUH

YpaBHeHHE ¢ JAByMs I€peMEHHbIMU. JIMHEWHOE ypaBHEHHE C JBYMsS
nepeMeHHbIMU. [Ipsamas kaxk epaghuyeckas unmepnpemayus TUHEUHO020 YPAGHEHUs
¢ 08YMS NepeMeHHbIMU.

[TonsTre cucremsl ypaBHEeHUI. Pelienue cucteMsl ypaBHEHUM.

MeTtoapl pelIeHUs CUCTEM JIMHEWHBIX YPAaBHEHUW C JIByMS IIEPEMEHHBIMMU:
epaghuveckuti Memoo, Memoo Cl0AHCeHUs, METO TIOJICTAHOBKH.

Cucmemwl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

Uucnoseie HepaBeHCTBAa. (CBOWMCTBAa YHCIOBBIX HEpaBeHCTB. I[IpoBepka
CIIPABEJIMBOCTH HEPABEHCTB IPHU 33JJaHHBIX 3HAUYCHUSIX [TIEPEMEHHBIX.

HepasenctBo ¢ nepemennoit. CTporue u HecTporue HepaBeHcTBa. Ooiacmo
onpeodenenust Hepasercmea (061acme 0ONYCMUMBIX 3HAYEHUL NEPEMEHHOLL).

Pemrenue nmMHEWHBIX HEPABEHCTB.

Ksaopamnoe mnepagencmeo u ezco pewenus. Pewenue keadpamnvix
HepageHcma. UCNOIb308AHUE CEOUCME U 2padhuKra KeaopamuyHou yHKyuu, Memoo
UHMEPBAIns. 3anucs peuleHusi KaopamHo20 HePpaeeHCcmeda.

Pewenue yenvix u  OpoOHO-pAYUOHANLHLIX ~ HEPABEHCME  MemOOOM
UHMEPBAOa.

CucreMbl HEPaAaBEHCTB

CucteMbl HEpAaBEHCTB C OJIHON NEPEMEHHOMN. Perienre cucteMm HEpaBEHCTB C
OJTHOM MEPEMEHHOMN. TUHENHBIX, k6adpammubix. V300paxeHune peleHus: CUCTEMbI
HEPABEHCTB HA YHCIIOBOM MPSAMOM. 3alKUCh PEIICHUS] CUCTEMbl HEPABEHCTB.

DOyHKIUU



IHonsitue pyHKuMU

JlexkapToBbl KOOPAMHATHI Ha IIOCKOCTH. DOpMUpOBaHUE NPEICTABICHUN O
METanpeIMETHOM TOHATUU «KoopAMHATB. CrocoObl 3amaHust (QYyHKIUH:
aHAIMTUYECKUH, rpaduueckuit, Tabmuunbld. ['padux ¢ynkmun. I[Ipumepst
GyHKIMI, MOTydaeMblX B TMIPOLIECCE HCCICNOBAHUS PA3IMYHBIX PeabHBIX
IPOLIECCOB U PEIICHUs 3a7ad. 3HaueHue QyHKuuu B Touke. CBOMCTBA (PyHKIIMIA:
o0nacTb  ONpENENEHUs, MHOXKECTBO  3HAUEHWUW,  HYIH,  I[POMEXKYTKHU
3HAKOTIOCTOSIHCTBA,  YemHocmblHeuemnocms, TPOMEXKYTKH  BO3pDACTaHUS W
yObIBaHUS, HAauOOJIbIlIeEe U HAaNMEHbIIee 3HaueHus. VccnenoBanue QyHKIUU 10 €€
rpaduky.

lIpeocmasnenue 06 acumnmomax.

Henpepvignocms ¢ynxyuu. Kycouno 3adannvie pynkyuu.

JIuneiiHas QyHKUMSA

CaoiicTBa U rpaduk JMHEHHON (QYyHKUMU. YTIOBOM KOA(DPHUIMEHT NPsIMO.
Pacnonoxenue rpaduka JUHEHHOW (YHKIMHM B 3aBUCHMOCTH OT €€ YIJIOBOTO
ko3 duienTa U cBOOOJHOrO uieHa. Haxoowcoenue kodrpduyuenmos nuHenHo
@YHKYUU Nno 3A0aHHLIM YCIOBUAM: HPOXOANCOEHUEe NPAMOU uepe3 08e MOUKU C
3GA0aHHLIMU  KOOPOUHAMAMY, NPOXONHCOCHUe NPAMOU Yepe3 OAHHYI0 MOUYKY U
napanienbHou OaHHOU NPAMOU.

KBagparuynas gyHKuus

CaoiictBa u rpaduk KBaapaTuuHoOW (yHKuuu (mapadomna). [locmpoenue
epaghuxa xeaopamuunou gyukyuu no moukam. Haxoxenvue Hynel KBaJpaTUUHOU
GYyHKUMH,  MHOXMCecmea  3HAYEHUll,  NPOMENCYMKO8  3HAKONOCMOSIHCMEd,
NPOMENCYMKO8 MOHOMOHHOCTNU.

Oo0paTHasi NPONOPIHOHATBHOCTD

k

CgoiicTBa QyHKIHNH y = . 'mnepbouna.

I'pagpuxu yukuyui. Ilpeobpaszosanue epaguxa Gynkyuu y= f(x) 011
nocmpoenus 2paghuxos GyHKkyuil 6U0a y = af (kx+b) +c .
Y= X,y=3X,y=X.

I'pagpuru pynxyuii y=a+
X+b

IHociienoBaTe ILHOCTH U POrPeccUm

Yucnosas MOCJIEA0BATEIBHOCTb. [Tpumepsl YU CIIOBBIX
nocJye0BaTeIbHOCTeH. beckoHeuHble mocienoBaTeNbHOCTH. ApudmMeTrueckas
nporpeccus u ee cBoiicTBa. ['eomerpuueckas nporpeccus. Popmyna obwe2o unrena
U cymmul N Nepevix UleH08 apupmemudeckol U 2eoMempuiecKol npocpeccul.
Cxoo0sawascsa 2eomempuieckas npocpeccus.

Pemienne TekCTOBBIX 32124

3agaum Ha Bce apumMeTnyecKue aeiicTBUs

Pemenre TekCTOBBIX 3a/lay apu@meTHYecKuM crocodoMm. lcnons3oBaHue
TaOJIUI, CXeM, YepPTEKEH, APYTUX CPEACTB MPEACTABICHUS JAHHBIX MPU PEUICHUH
3a/1a4H.

3ajaum Ha IBUIKeHHE, pa00Ty U MOKYIIKH

AHanu3 BO3MOKHBIX CUTYAIM B3aMMHOTO PACTOJI0KEHUSI OO BEKTOB MPU UX
JBUKEHUU, COOTHOIICHHS] OOBEMOB BBINIOJIHAEMBIX padOT MPU COBMECTHOM padoTe.



3agaum HA YACTH, 10U, MPOLEHTHI

Pemenue 3a71a4 Ha HaXOK/IEHWE YaCTH YMCIIa U YKCIIa 10 ero yacTu. Pemenue
3a/1a4y Ha MPOIEHTHI U 10Jd. [[puMeHeHne mponopIyii mpy pelieHnH 3a1ad.

Jlornuyeckue 3agauu

Pemenne nmormueckux 3amad. Peuwtenue no2udeckux 3a0as ¢ NOMOWDBIO
epaghos, mabdbauy.

OcHOBHBIE MeTOAbI PpelleHUus] TEeKCTOBBIX 3aaau: apupMEeTHUSCKH,
anreOpandeckuii, mepedop BapuaHTOB. [lepsuunbie npedcmasieHus o0 Opyeux
Memooax peutenus 3a0ay (ceomempuueckue u cpagpuieckue memoobl).

CTaTHCTHKA ¥ TEOPHUS BEPOATHOCTEH

Crarucruka

TabnuuHoe U rpadguyeckoe MpeACTaBICHUE JaHHBIX, CTOJIOYAThIC U KPYTOBBIE
quarpaMmbl, Tpaduku, NPUMEHEHHE JuarpaMM W TpaduKoB i ONMUCAHUS
3aBUCUMOCTEH peaIbHBIX BEJTUYHH, N3BJICUCHNE HHPOPMAITHH U3 TaOIHII, AHArpaMm
u rpadukoB. OmnucaTenpbHBIC CTATUCTHYECKUE ITOKA3aTEIM YHCIOBBIX HAOOPOB:
cpenHee apupMeTudecKoe, Meouana, HanboJIblee U HaMMEHbIIIee 3HaueHus. Mepbl
paccerBaHus: pa3Max, OuUcnepcus U CmaHoapmHoe OmKiIOHeHue.

CnyuaiiHas U3MEHYUBOCTh. M3MEHUMBOCTH TIpU H3MEpeHUusx. Pewarowue
npasuia. 3aKOHOMEPHOCMU 8 USMEHYUBLIX BETUUUHAX .

Cayuaiinbie cOOBITHS

CrnyuyaiiHble OMBITHI (9KCIEPUMEHTHI), DJIIEMEHTAPHBIE CIIy4YailHbIe COOBITUS
(ucxonpl). BeposiTHOCTH »nemMeHTapHBIX COObITHH. COOBITHS B CIyYalHBIX
DKCIIEPUMEHTaxX M OJIaronpHusATCTBYIONINE AJIEMEHTapHbBIE COOBITHS. BeposTHOCTH
CIIy9aiHBIX COOBITHIA. OTBITHI ¢ PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMH COOBITHUSMH.
Knaccuueckne BEpOSTHOCTHBIC OIBITBI C HCIOJIB30BAHUEM MOHET, KYOHWKOB.
IIpeocmasnenue cobvimuti ¢ nomowwbto ouazpamm Jinepa. IlpomusononodxicHvle
cobvimus, o0bOveounenue u nepecedenue codovimui. Ilpasuno  crodcenus
seposimuocmeti. Cnyuatinsiii 6bl60p. [lpedcmasnenue sxcnepumenma 6 gude oepesa.
He3zasucumvle cobvimus. Ymnoowcenue eeposimuocmeri He3A8UCUMBIX COOLIMUIL.
Ilocneoosamenvrvle Hezagucumvle ucnoimanus. IlpeacTaBieHne o HE3aBHUCHMBIX
COOBITHSIX B )KU3HHU.

Inemenmuvl KOMOUHAM OPUKU

llpasuno ymmoowcenus, nepecmanosku, ¢hakmopuan uucia. Couyemanus u
yucno covemanui. @opmyna wucna covemanuil. Tpeyeonvrux llackans. Onvimol ¢
OOLUUM  YUCTIOM DPABHOBO3MONCHBIX INEMEHMAPHBIX cobbimull. Buluucienue
8epOSMHOCMEl 8 ONLIMAX C NPUMEHEHUEM KOMOUHamopHblix popmyn. Ucnvimanus
bepnynnu. Ycnex u meyoaua. Beposmuocmu cobvimuil 6 cepuu UCHbIMAHULL
bepnynnu.

Cnyuaiinvle éenuuunsl

3HakomMcmeo CO  CAYHYAUHBIMU  GEIUYUHAMU HA NPUMEPAX KOHEYHbIX
OUCKDEemHbIX CYYAtHbIX BEIUYUH. Pacnpeoenenue 8eposmHoOCmell.
Mamemamuueckoe ooxcudanue. Ceoticmea MamMemMamuyecko20 OHMCUOAHUSL.
llouamue o 3axomne Oonvuwiux yucen. HMzmepenue eeposmuocmeu. Ilpumenenue
3aKOHA OONLWUX YUCe 6 COYUONOUU, CMPAXOB8AHUU, 6 30PABOOXPAHEHUl,
obecneuenuu  OE30NACHOCMU  HACENeHUsI 6  UYPEe3BbIUAUHBIX — CUMYAYUSX.



I'eomeTpus

I'eomerpuyeckue purypni

Durypsl B reOMeTPUHU M B OKPY/KaloleM MHUpe

I'eomerpuueckas ¢urypa. dopmupoBaHUe IIPEACTABICHAN 0
METaIpeaMETHOM MOHSATUN «PUTypar.

Touka, nWHUS, OTPE30K, MpsMas, Jyd, JIOMaHas, IUIOCKOCTb, YIOJI,
OucceKkTpuca yriia v €e CBOMCTBA, BUJIbI YIJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBast cummerpusi reoMmerpudeckux ¢uryp. LleHTpanbHas cuMMeETpUs
T€OMETPUYECKUX (DUTYP.

MHOroyrojbHuKH

MHOTrOyroJIbHUK, €ro 3JIEMEHTHI U €T0 CBOMCTBA. Pacnio3HaBaHUE HEKOTOPBIX
MHOT'OYTOJIbHUKOB. Bulnykivie u HeGbinykivle MHO20Y20bHUuKU. lIpaBUIIbHBIE
MHOT'OYT'OJIbHUKHU.

TpeyronpHuku. BpicoTa, MenuaHa, OHCCEKTpHUCa, CpPEAHSS JIMHUA
TpeyrojibHuka. PaBHOOEIPEHHBIH TPEYTrOJAbHUK, €r0 CBOMCTBA U MNPU3HAKH.
PaBHOCTOpOHHMY TpEeyroabHUK. [IpsIMOYTOJIBHBIN, OCTPOYTOJIBHBIN, TYIIOYT OJIbHbBIN
TpeyroJibHUKA. BHelHuE yriibl TpeyroiabHuka. HepaBeHCTBO TpeyroyibHUKA.

YersipexyronpHuku. Ilapamnenorpamm, pomO, NpsSMOYroJbHHUK, KBajapar,
Tpaneuus, paBHoOenpeHHas Tpamneuus. CBONCTBA U MPU3HAKU MMapajuiesiorpaMma,
pomba, MPSIMOYTOJIbHUKA, KBaIpaTa.

OKpyXHOCTb, KPYT

OKpYyXHOCTb, KPYT, UX DJIEMEHTHl U CBOMCTBA; LICHTPAJIbHBIC U BIIHCAHHBIC
yrabel. KacatenbHas u cexywas K OKPYXKHOCTH, ux ceoucmea. BrivcaHHble U
ONMCAHHBIE OKPYKHOCTH ISl TPEYTOJIbBHUKOB, 4emblpex)20ibHUKOE, NPAGUTIbHBIX
MHO20Y201bHUKOE.

I'eomeTpuyeckue GUrypbl B IpocTpaHcTBe (00beMHbIE Teja)

Mnozcocpannuk u e2o snemenmvl. Hazeanus MHO202paHHUKO8 C pA3HLIM
noJodcenuem u Koauvecmeom 2cpareu. llepBuyHble npencTaBieHus O MUPAMHUIE,
napauenenuneae, npusme, cepe, mape, HUWIMHIPE, KOHYCE, MX AJEeMEHTax M
MPOCTEUIINX CBOMCTBAX.

OTHOIEeHUst

PaBeHncTBO huryp

CBolicTBa paBHBIX TPEYTrOJILHUKOB. [[pu3Haku paBeHCTBA TPEYTOJIbHUKOB.

[Mapajniie1bHOCTH NPAMBIX

[Ipr3Haku U CBOMCTBA MapaJUIENbHBIX NPAMBIX. AKcuoma napaiieibHocmu
Eexnuoa. Teopema Daneca.

[HepneHaukyaAsipHbIE NPSIMbIE

IIpsmont  yrosn. Ilepnenaukynsap K nOpsaMon. HakioHHas, nOpoeKuus.
CepenuHHBIN  nepneHOUKYyIssp K  oTpe3ky. Ceoucmea u  npusHaku
nepneHOUKYISAPHOCMU.

Ilooooue

IIponopyuonanvuvlie ompesxu, noooobue gueyp. Ilo0obublie mpeyeorbHuKuU.
Ilpusnaxu nooobus.

B3aumMHoe pacnosiokeHmne psMoil U OKPYKHOCTH, 08YX OKDYHCHOCELL.

N3mepenusi 1 BbIYMCICHUS



Beanuunsbl

[lonatue Benmuuuubl. JlnuuHa. M3mepenue aivHbl. EOUHUIBI U3MEpPECHUA
nnvHbl. Benmnuuna yrna. ['pagycHas mepa yria.

[lonsiTie o momamu IIOCKOW Qurypel U ee cBoiicTBax. l3mepenwue
romaae. EnuHUIBI n3MepeHus MIIOMIA IH.

[Ipencrapnenue 06 oObeme u ero cBoiictBax. Mzmepenue oobema. EquHuUIIbI
U3MEpEHUs 00BEMOB.

N3Mepennsi 1 BLIYUCJIECHUS

NHCTpyMEHTBI 111 U3MEPEHUM W TOCTPOCHUM; MU3MEPEHUE M BBIYMCIICHUE
VIJIOB, JUIMH (paccTosiHUMN), Tuiomaaei. TpuronoMerpuueckue QyHKIIUA OCTPOTO
yria B TPSMOYTOJBHOM TPEYTOJIbHUKE 1puconomempuueckue QyHKyuu mynoco
yena.  BbIUHCIEHWE  3JIEMEHTOB  TPEYrOJIBHUKOB  C  HCHOJB30BAaHHEM
TPUTOHOMETPUYECKUX  COOTHOIICHUU. DPOpMynbl IUIOIMIAAA  TPEYrOJIbHUKA,
napajiesiorpaMMa M €ro 4YacTHBIX BHUIOB, (OPMYJbI JUIMHBI OKPYKHOCTH H
mwiomaau kpyra. CpaBHeHHME W BhIUMCICHHE Iuomane. Teopema Iludaropa.
Teopema cunycos. Teopema Kocunycos.

Paccrosinus

Paccrosanue mexny Toukamu. PaccTosiHue OT TOUKHU 10 NpsIMOU. Paccmosinue
medxncoy gueypamu.

I'eomeTpuyeckne moCTpoeHU

['eoMeTprueckre MOCTPOCHUS I WLIFOCTPALIMU CBOMCTB T€OMETPUUECKHUX
duryp.

NHCTpyMEHTBI 111 TOCTPOEHUN.  LMPKYJb, JIMHEWKA,  YTOJbHUK.
Ilpocmetiuiue nocmpoernusi yupKyiem u JUHelKol . nocmpoenue ouccekmpucsl yaid,
NepneHouKyIapa K npsamotl, yeid, pasHo2o OaHHOMY,

Ilocmpoenue mpey2onbHUK08 no mpem CMmopoHam, 08yM CHOPOHAM U YLy
MedAHCOY HUMU, CIOPOHE U O8YM NPUNEAHCAUUM K Hell YelaM.

Jlenenue ompesxa 8 0AHHOM OMHOULEHUL.

I'eomeTpuyeckue npeodpazoBaHus

IIpeoOpa3zoBanust

[Tonstue mpeoOpaszoBanus. IlpencraBieHue 0 MeTanmpeAMETHOM TMOHATUH
«mpeoOpazoBanue». I[loooobue.

JABuxeHust

OceBasi U IIEHTpaJbHasl CUMMETPHSI, NOBOPOM U NAPAJIENbHbLL NepeHOC.
Kombunayuu osusicenuti na niockocmu 1 ux c0uUcCmad.

BekTOpbI M KOOPAMHATHI HA MJIOCKOCTH

BekTopsi

[TonsiTie BekTOpa, NEWCTBUS HAJl BEKTOpPaMH, UCIOJb30BAHUE BEKTOPOB B
bU3UKe, paznodicerue 6eKmMopa Ha COCMABIAIuUe, CKASIPHOE NPOU3BEOeHUE.

Koopannarsi

OCHOBHbBIE TOHSTUS, KOOPOUHAMbBL BEKMOPA, PACCMOSHUE MEHCOY MOUKAMU.
Koopounamei cepeounsvt ompesxa. ¥Ypasnenus gueyp.

llpumenenue 6ekmopos u Koopouwam Ol peuleHus: NpoCmeuux
2eoMempu4ecKux 3a0ad.

Hcropust MaTeMaTUKH



Bosnuknosenue mamemamuxu xax mayku, smanst ee pazsumus. OcHogHbie
pasoenvl Mmamemamuxu. Beioarowuecs mamemamuxu u ux 6k1ao 8 passumue HayKu.

beckoneunocms mHodxcecmsea npocmuix uucen. Hucna u onunvl ompesros.
Payuonanvuvie uucna. Ilompebnocmv 6 uppayuonanvhvix uuciax. ILllkona
Tugacopa

3apooicoenue ancebpvr 6 Hedpax apugmemuru. An-Xopesmu. Poowcoenue
oykeennou cumeonuxu. Il. @epma, @. Buem, P. Jlexapm. Hcmopus eonpoca o
HAaxoxcoeHuu Qopmyn KOpHel aneedpauyeckux YpAeHeHull cmeneneu, OONbUulUX
yemuvipex. H. Tapmanws, /[c. Kapoano, H.X. A6ens, 3. I'anya.

llosgnenue  memooa KOopouHam, no36010We20  nepegooumbs
eeomempuieckue 00beKmol Ha A3bIK aneeopwi. llossnenue epaguxos gyuxyui. P.
Hexapm, I1. @epma. Ilpumepvi paznuunsix cucmem KOOPOUHAM.

3aoaua Jleonapoo Iluzanckoeo (Pubonauuu) o kporuxax, uucia Pubonaquu.
3aoaua o waxmamnoti docke. Cxo0uUMOCmsb 2e0MempuiecKou npocpeccuul.

Hcmoxu meopuu eeposmuocmeti: cmpaxogoe Oeno, azapmuvle uzpvl. 11
®Depma, b.Ilackans, A. bepuynrnu, A.H.Koamozeopos.

Om 3emnedenus k ceomempuu. llughazop u eco wkona. anec, Apxumeo.
IInamon u Apucmomens. Ilocmpoenue npasuIbHbIX MHO20Y201bHUKO08. Tpuccekyus
yvena. Keaopamypa xkpyea. Yoeoenue xyba. Ucmopus wucna m. 3onomoe ceuenue.
«Hauanay Eexnuoa. JI Dunep, H.H.Jlobauesckuti. Ucmopus nsimozo nocmyaama.

l'eomempuss  u  uckyccmeo.  ['eomempuyeckue  3aKOHOMEPHOCMU
OKpYdIcarouieco Mupa.

Acmponomus u ceomempusi. Ymo u xax ysnanu Aunaxcaeop, Ipamocgen u
Apucmapx o pasmepax Jlynwt, 3emau u Connya. Paccmosinusi om 3emau 0o Jlynul u
Connya. Mzmepenue paccmosinusi om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 pazeumuu mamemamuxu. JI. Ounep. H.H.
Jobauescxuii, I1.J1.9ebviwmes, C. Kosanescxas, A.H. Koamozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wxona mamemamuueckux u
Hagueaykux Hayk, pazeumue poccutickoeo ¢roma, A.H. Kpwvinos. Kocmuueckas
npoepamma u M.B. Kenowviu.
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