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Pa6ouas nporpamma \

HanmenoBanue yuebHoro npeaqmera Matematuka
Knacc 7-9

YpoBeHb 00111ero 006pa3oBaHusi  ocHosHoe obujee

Vuurens [nmunckas H.B., Ky3naernosa C.A.

Cpox peanuzarmu mporpaMmsl 7-9 Kiaccsl
YpoBeHb peanu3aluy 00pa3oBaTeNbHOM POrpaMmMel  6a30BbIH
ITnanupoBaHKe COCTaBIEHO Ha OCHOBE
IIporpamma niist OV nox pen. Mopakosuy A.I'. Anre6pa 7-9 knacc. M: Ipocselenue,
2016r.
I'eomerpust. 7-9 xiacchl
JI.C. Aranacsan, B.®. byry3os, C.b. Kagomiies u ap.-M.:Ilpocsemenue,2015r.
B cOOTBeTCTBHH ¢ [IpuMepHO#M mporpaMMoii 1o anredpe U reoOMeTpUHM Il OCHOBHOM

IIKOJIBEI ¥ C MCIIOJIb30BaHUeM matepuaioB OI'OC

(Ha3BaHMe, aBTOP. IO/ U3IAHHS, KEM PEKOMEH/I0BAHO)

Pabouyro nporpammy cocrasui (a):
VYUMENsi Mamemamurku.
Ihunckan H.B

Kysneyosa C.A

Camapa, 2017T.



[NOACHUTEJIBHAA 3AIIMCKA

PaGouas mporpamma coctaieHa Ha ocHoBe ®I'OC u IIporpamm miis OY Anrebpa
7-9 knaccel. A.I' Mopakosuu.-M.:Ilpoceemienue, 2016 u I'eomerpus. 7-9 kinacchl

JI.C. Atanacsn, B.®. byry3o0s, C.b. Kagomiies u ap.-M.:IIpocsemienue,2015.

Jlnis peanu3anyy IporpaMMBbl HCITOJIB3YIOTCS CICIYIONINE YISOHUKU:
1. Mopakosuu A.I'.Anrebopa.7 xin. B 2-x wactax. Y. 1-yueOnuk, Y. 2-
3amayduk. 2015r.
2. Mopakosuu A.I'.Anrebpa. 8 wi. B 2-x gactax. Y. 1-yuebnuk, Y. 2-
3amayduk. 2014r.
3. 1. Mopakosuu A.I'.Anrebpa. 9 k1. B 2-x vactsax. Y. 1-yuebnuk, Y. 2-
3amaynuk. 2014r.
4. Teomerpuss 7 — 9 xn. Astopbl: AtanacsH JI.C., Byryzo B.®. U3n.:
IIpocgemienue, 2015r.
VYyeOHbIe Yachl pacrpeeieHbl CIeYIONUM 00pa3oM:
7 xnacc — 5 4. B Hegemo (170 4. B rony)
8 kimacc — 5 u. B Hegento (170 4. B roay)

9 xnacc — 5 u. B Hegemto (170 4. B rony)

[InaHnpyemMble pe3yapTaThl

7 KJjace

Oo0yuaromuiicss HAyYuTCs
JJIeMEeHTbI TEOPUH MHOKECTB U MATEMATHYECKON JIOTUKH

e OmnepupoBarh Ha 0a30BOM YypOBHE MOHSTHUAMH: MHOXECTBO, DJIEMEHT
MHOECTBA, MOAMHOXKECTBO, MTPUHAJICKHOCTb;

® 33/1aBaTh MHOKE€CTBA MEPEUYUCICHUEM UX DJIEMEHTOB;

® HAXOIUTh IIEpeceucHUe, OO0OBEAUHCHHE, IMOJAMHOKECTBO B IPOCTEHIITHX
CUTYyaLUSIX;

e olepupoBaTh Ha 0a30BOM YpPOBHE MOHSATUSIMU: OIpEeSieHue, akcuoma,
T€OpeMa, I0Ka3aTeIbCTBO;



® MPUBOJUTH MNPUMEPHl W KOHTPIPUMEPHI [JIsi TOJATBEPKICHUS CBOUX
BBICKa3bIBAHUM.
B nmoBcegHeBHOI KU3HU M NIPU U3YYEHHUH IPYTUX NMPEAMETOB:

® 1CIOJIb30BaTh rpauyecKkoe MPEJCTaBICHUE MHOXECTB JJIS OMUCAHUS
peanbHBIX TPOIECCOB U SBICHHUM, NpPU PEIICHUU 3a7ad JAPYTUX Y4YEOHBIX
MPEIMETOB.
Yucaa

e OmnepupoBarh Ha 0a30BOM YPOBHE IMOHATHUSIMHU: HATypaJbHOE YHUCIIO,
1[EJI0€ YUCI0, OOBIKHOBEHHAs JApoOb, JAECSITHYHAs ApoOb, CMeEIIaHHas JIpo0b,
PalMOHAIIBHOE YUCJIO;

® UCIIOJB30BaTh CBOMCTBA YMCENl U MpaBUia JICUCTBUU NMPHU BBHINOJIHEHUU
BBIUMCJICHUH;

® HCIIOJIB30BaTh MPU3HAKKU JACIUMOCTH HA 2, 5, 3, 9, 10 npu BeInOJIHEHUH
BBIYHCIICHUN U PEIICHUN HECJIOKHBIX 3a]1a4;

® BBIINOJHATH OKPYIVIEHUE PALMOHAIBHBIX YHUCEI B COOTBETCTBUU C
MpaBUJIaMH;

® pAacCHO3HABaTh PALMOHAJIBHBIE YUCIIA;

® CpaBHMBATH YKCIIA.
B noBceHeBHO KU3HU U NPHU U3YYEHUH APYTUX MPeAMETOB:

® OIICHUBAaTh pPE3YyJIbTAThl BBIUUCICHUWA TPH PEHIEHUH MNPAKTUYECKUX
3a/ay;

® BBINOJHATH CPABHEHUE YUCEI B PEATIbHBIX CUTYaIIUSX;

® COCTaBJIATH YMCJIOBBIE BBIPAKCHUS MPU PEUICHUM MTPAKTUUECKUX 3a]1a4 U
3aJ1a4y U3 APYyruX y4eOHbIX MPEAMETOB.
ToxnecTBeHHbIE MPeO00pPa30OBAHUA

e BrInosgHATE HECHOXKHBIC MPEeOOpa30BaHMS JIsI BBIYUCICHUS 3HAYCHUUN
YUCJIOBBIX BBIPAXKEHHUM, COJEPKAIMX CTEIEHU C HATYpPaJbHBIM I0KA3aTEelIEM,
CTEIIEHU C LEJIBIM OTPULIATEIIbHBIM [IOKA3ATEIIEM;

® BBHINOJHATH  HECJIOXKHBIE  MPeoOpa3OBaHMsI  LEIBIX  BBIPAKEHUU:
pacKpbIBaTh CKOOKHU, IPUBOJIUTH MOAOOHBIE CllaraeMbI¢;

® HCIMOJB30BaTh (HOPMYJIbI COKPAIIEHHOTO YMHOXEHHS (KBaJIpaT CyMMHBI,
KBaJIpaT Pa3HOCTH, Pa3HOCTh KBAJPaTOB) ISl YIPOIICHUS BHIUMCICHUN 3HAYCHUMN
BBIPAKCHUM,

®  BBINOJHATH HECJIOKHBIE npeoOpa3zoBaHus JPOOHO-JIMHEWHBIX
BBIPAKCHUI U BBIPAXKEHUN C KBAAPATHBIMU KOPHSMMU.
B noBceHeBHO KU3HU M NP U3YYEHUH JPYTUX MPeAMETOB:

® [IOHMMATh CMBICJI 3aIIUCH YUCJIA B CTAHJAPTHOM BU/IE;

e onepupoBaTh Ha 0a30BOM YpOBHE IMOHSATHEM «CTaHAAPTHAs 3aIKCh
qucnay.
YpaBHeHMs U HEPABEHCTBA

e OmnepupoBath Ha 0a30BOM ypOBHE TOHSTHUSMU: PABEHCTBO, YHCIIOBOE
PAaBEHCTBO, YpPAaBHCHHME, KOPEHb YpaBHEHUs, PEUICHUE YPABHEHUSA, YHUCIOBOE
HEPABEHCTBO, HEPABEHCTBO, PEIIICHNE HEPABECHCTBA,

® MPOBEPATH COPABEIIMBOCTh YHCIOBBIX PABEHCTB U HEPABEHCTB;



e pelmarh JMHEHHbIE HEPABEHCTBA W HECJOXKHBIE HEPaBEHCTBA,
CBOJISIIIIMECS K JIMHEHHBIM;

® pellaTh CUCTEMbI HECIIOKHBIX JIMHEUHBIX YPAaBHEHU, HEPABEHCTB;

® [pOBEpATH, SBISIETCS JHU JAHHOE 4YHCJIO PpEUICHUEM YpaBHEHUS
(HEepaBeHCTBA);

e pemarh KBaJpaTHbIE ypaBHEHUS MO (opMmysne KOpHEH KBaJApaTHOTO
ypaBHEHUS;

® U300paxkaTh pPelIeHHs] HEPABEHCTB U UX CUCTEM Ha YHCIIOBOM MPSIMOH.
B noBceqHeBHOM KU3HH M NIPH U3YYECHUH APYTHX MPeAMeETOB:

® COCTAaBJSITh W pELIaTh JIMHEWHBbIE YpPAaBHEHHs IPU pEUICHUU 3ajad,
BO3ZHHKAIOIIMX B IPYTUX y4YE€OHBIX MPEAMETAX.
DOyHKIUU

e HaxoauTe 3HaueHue QYHKIIMH MO 3aITaHHOMY 3HAYEHUIO apTyMEHTa;

® HAXOJUTh 3HAUEHUE ApPTyMEHTA MO 33JaHHOMY 3HAYEHHUIO (PYHKIUHU B
HECJIOKHBIX CUTYyalUsX;

®  ONpENENATh MOJOXKEHNUE TOYKH N0 €€ KOOpAHHATAM, KOOPJIUHATHI TOUKU
10 €€ MOJIOKEHUIO Ha KOOPIMHATHOM MJIOCKOCTH;

e 10 rpaduKy HAXOAUTh OOJACTh ONPEIEIICHUS, MHOXECTBO 3HAYEHU,
HyJIu (YHKIUH, TPOMEXYTKH 3HAKOIOCTOSIHCTBA, MPOMEXKYTKH BO3pacTaHUS U
yObIBaHUs1, HAUOOJIbIIIEE U HAUMEHbBIIIEE 3HAUCHUS QYHKIUHY;

® CTpOUTH rpapUK JIMHEHHON DYHKIINH;

® TIPOBEPSATH, SIBJISETCS JU JaHHBIA rpaduk rpa@uKoM 3aJaHHON QYHKIUU
(JIMHEWHOM, KBaIpaTUIHOMN);

® OIpeneisaTh NPUOIMKEHHbIE 3HAUYEHUS KOOPAMHAT TOUYKU IEPEeCEeUEHMs
rpadukoB GyHKIIHIA;
B noBceqHeBHOM KM3HU M NIPH U3YyYE€HHUHU APYTHUX NPEIMETOB:

® 1CIOJIb30BaTh CBOMCTBA JIMHEWHON (DyHKIMM U ee rpaduK Mpu peuieHuu
3a/1a4y U3 APYyruX y4eOHbIX MPEAMETOB.
CrarucTiKa ¥ TEOpHs BEPOATHOCTEMN

e lIMers mpencraBieHHE O  CTATUCTUYECKHX  XApPAKTEPUCTHKAX,
BEPOATHOCTH CIy4ailHOro coObITHsI, KOMOMHATOPHBIX 3a/1a4ax;

e pemiarh MNpPOCTEHWIINE KOMOMHATOPHBIE 3aJaud METOAOM IMpPsIMOTO U
OpraHU30BaHHOTO Tiepedopa;

® [PEJCTaBIATH JAHHBIE B BUE TaOJIUL, 1Uarpamm, rpaukos;

e uyuTaTh MH(GOPMAIMIO, MPEACTABICHHYIO B BUJE TAOIMIIbI, TUArPAMMBI,
rpaduka;

® ONpENENATh OCHOBHBIE CTATHCTHUYECKHE XapPAKTEPUCTUKH YHCIIOBBIX
HaOOpPOB;

® OILICHMBATh BEPOSITHOCTh COOBITUS B MPOCTEUIIINX CIIydasX;

® UMETh MPEJCTaBICHUE O POJIM 3aKOHA OOJBIIMX YUCET B MAaCCOBBIX
SIBJICHUSIX.
B noBceqHeBHOM KU3HH M NIPH U3YYE€HUH APYIHX NMPeAMETOB:

® OLEHUBATh KOJIMYECTBO BO3ZMOKHBIX BAPHAHTOB METOJIOM Mepedopa;



® UMETh MPEICTAaBICHUE O POJIM MPAKTHYECKH JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITH;

® CpaBHUBATb OCHOBHBIE CTATUCTUYECKUE XapaKTEPUCTUKH, ITOJIyYEHHBIE B
IpolLiecce PELICHUs PUKIAIHOMN 3a]a4M, U3yYEHHUs PEATbHOTO SIBJICHUS;

® OIIEHUBATh BEPOSTHOCTH PEATbHBIX COOBITUN M SBICHUN B HECIOMKHBIX
CUTYaLHSIX.
TexcToBBIC 321241

e Pemare HECIOXKHBIE CIOKETHBIE 3a/Jayd  pPa3HbIX THUIIOB Ha BCE
apu(meTnyecKue 1eUCTBUS;

® CTPOUTHb MOJEINb YCJIOBUS 3aJaud (B BHUJE TaOJUIBI, CXEMbl, PUCYHKA
WIM YpaBHEHHs), B KOTOpPOM JaHbl 3HAYEHHs JIBYX M3 TPEX B3aUMOCBSA3aHHBIX
BEJIMYMH, C LIEJBIO IOMCKA PELICHUS 3a1a4H;

® OCYWIECTBIATh CIOCOO TMOMCKAa pEIIeHUs 3aJayd, B KOTOPOM
paccyXJeHHe CTPOUTCS OT YCIOBUS K TpeOOBaHHIO WIM OT TpeOOBaHUS K
YCIIOBHIO;

® COCTAaBJIATH IUIAH PELICHUS 3aa4H;

®  BBIICIATH ATAIlbl PELICHUS 33/1a4U;

® UHTEPNPETUPOBATh  BBIYMCIUTENBHBIE  pe3yJbTaTbl B  3ajade,
MCCJIEN0BATH MTOJIYYEHHOE PELICHUE 3a1a4H;

® 3HaTh pa3jiMuue CKOpOCTeH 0OBEKTa B CTOSUYEH BOJE, IPOTUB TCUECHHUS U
10 TEYEHUIO PEKH;

® pelaTh 33/1a4¥ Ha HAXO0XKJICHHE YaCTH YKCIIa U YKCIIA [0 €ro YacTu;

® pelaTh 33/1a4d pa3HbIX TUMNOB (Ha paOOTy, HA MOKYIIKH, HA JBH)KCHHE),
CBA3BIBAIOIIUX TPU BEJIIMYMHBI, BBIJCIATH 3TU BEIUYMHBI U OTHOLICHUS MEXIY
HUMU;

® HAXOQUTh NPOLEHT OT YMCJa, YUCJIO IO MPOLEHTY OT HEro, HaXOAUTh
IIPOLIEHTHOE CHUKEHUE WIIN MTPOLICHTHOE MOBBILICHUE BEJINYUHBI,

® pelIaTh HECJOXKHBIE JIOTHUYECKUE 3a]Ja4l METOJOM PACCYKICHUM.
B noBceHeBHOM KNU3HH M NIPH U3YYE€HUHU APYTHX NMPeIMETOB:

® BBIJIBUIaTh T'MIIOTE3bl O BOZMOXHBIX MPEACIIbHBIX 3HAYEHUAX UCKOMBIX B
3aJjaue BEJIMYMH (1eNaTh MPUKUJIKY).
I'eomerpuyeckue purypsbi

e OmnepupoBarh Ha 0a30BOM YPOBHE MOHATUSIMH F'€OMETPUUECKUX QUTYD;

® U3BJIEKaTh MH(OPMAILMIO O TEOMETPUUECKUX (PUTYpaX, NPEICTABICHHYIO
Ha YepTexax B IBHOM BUJIE;

® [PUMEHSATH JJIA PEIICHMs 3a7a4 F€OMETpUUYECKUE (DAKTHI, €CIU YCIOBUS
UX MPUMEHEHHUsI 3a/1aHbl B SIBHOU (hopMme;

e pemiarh 33Ja4d Ha HaXOXKICHHE T€OMETPUUECKUX BEJIMYMH MO 00pa3iam
WM aJITOPUTMAM.
B noBceHeBHOM KM3HU ¥ NIPU U3yYeHHHU APYTHUX NPeIMETOB:

® JCIO0JIb30BaTh CBOMCTBA Fr€OMETPUUECKUX (QUTYP ISl PEIICHHS] TUITOBBIX
3aJlay, BOHHUKAIOIIMX B CUTYalMsIX MOBCEIHEBHOM >KU3HU, 33/1a4 MPAKTUUYECKOTO
COJIEp KaHMS.
OTHOLIeHUA



e OmnepupoBath Ha 0a30BOM YypOBHE MOHSTHUSAMU: PaBEHCTBO (GUTYD,
paBHble (UTYpBI, PABEHCTBO TPEYrOJHHUKOB, Mapa/UICIbHOCTh IPSMBIX,
MEePIECHAUKYJISIPHOCT  MPSIMBIX, VYIJbl MEXKAY NPSMBIMH, MEPIEHIUKYIIIP,
HAKJIOHHAsI, TPOCKIIUSI.

B noBceaHeBHOM KU3HU M MIPHU U3YYEHUM APYTUX NMPeAMETOB:

® CIOJB30BaTh OTHOWIEHWS JUIsI PEHICHHS MNPOCTEUIMX  3ajaady,
BO3HUKAIOIIUX B PEATBHOM KU3HMU.

HN3mepeHnsi 1 BbIYUCJICHUS

e BhINIOTHATE U3MEPEHUE JJIMH, PACCTOSIHUN, BEJIMYHH YTJIOB, C IIOMOIIBIO
MHCTPYMEHTOB JIJISI UBMEPEHUM JJIMH U YTJIOB;

® IMpUMEHATH (POopMysbl MEepUMETpa, IUIOMAAM U o0beMa, IUIOMIATU
MMOBEPXHOCTHU OTJAEJIIBHBIX MHOTOTPAHHUKOB MPHU BBIYMCIICHUSX, KOT/1a BCE JaHHbBIC
HMMEIOTCS B YCIIOBUU;

B noBceHeBHO KU3HU U NPHU U3YYEHUH APYTUX MPeAMETOB:

® BBIUUCISATH PACCTOSHUS HAa MECTHOCTM B CTaHJAPTHBIX CHUTYyalHsX,
VIO B TPOCTEUIINX CIIy4asX, NPUMEHATh (QOpMyIbl B MPOCTEHIIMX
CUTYalLUsIX B [IOBCEIHEBHOU KU3HU.

I'eomerpuyeckue mocTpoeHus

e l300paxkath TUMOBBIC MIIOCKUE GUTYPHI U (PUTYpHI B IPOCTPAHCTBE OT
PYKH U C TIOMOIIbIO HHCTPYMEHTOB.

B noBceHeBHO KU3HU U NP U3YYEHUH APYTUX MPeAMETOB:

® BBINOJHATH MPOCTEHIINE MOCTPOEHUS HAa MECTHOCTU, HEOOXOIUMBIE B
p€aIbHOM KU3HH.

I'eomeTpuyeckue npeodpa3oBaHus

e Crpouts purypy, CHMMETPUYHYIO JJAHHOUN (PUType OTHOCUTEIHHO OCH U
TOYKH.

B noBceHeBHO KU3HU U NP U3YYEHUH JPYTUX MPeAMETOB:

® pacro3HaBaTh JIB)KCHUE OOBEKTOB B OKPYkKAIOIIEM MUPE;

® pacro3HaBaThb CHUMMETpPUYHBIE (UTYpBl B  OKPYXKAIOIIEM MHUpE.
KoopauHaTsl HA IIOCKOCTH

® omnpeneisaTh NPUOIMKEHHO KOOPAMHATHI TOUKH MO €€ M300paKCHHUIO Ha
KOOPJMHATHOM TIOCKOCTH.

B noBceHeBHO KU3HU U NP U3YYEHUH JPYTUX MPeAMETOB:

® CIOJB30BAaTh KOOPJMHATHI IS PELICHUS NPOCTEUIINX 3a7ay Ha
ONPEAEIEHUE CKOPOCTA OTHOCUTEIBLHOTO ABUKCHUS.

HUcTropust MaTeMaTUKH

e OnuceiBaTh OTAEJIbHBIC BBIIAIOIINECS PE3YyJIbTAThl, TOJTYYEHHBIE B XOJE
pa3BUTHUSI MATEMATUKU KaK HAYKHU;

® 3HAThb IIPUMEPHI MATEMATUUYECKUX OTKPBITUM W UX ABTOPOB, B CBSA3U C
OTEYECTBEHHOW U BCEMUPHOMN UCTOPHUEH;

® [IOHMMATh POJIb MATEMATHKHU B pa3BuTuu Poccuu.

MeToabl MATEMATHKH

e BpiOuparh NOAXONAIUNA M3yUYEHHBIH METOJ JUIsl PEIICHUS] U3YYCHHBIX

TUIOB MATEMATUYECKUX 3a]1a4;



e [lpuBoauTh  mHpuUMEpPBl  MAaTEMATHUYECKUX  3aKOHOMEPHOCTEM B
OKpY’Karolen JeHCTBUTEIIBHOCTH U IIPOU3BEICHUAX UCKYCCTBA.

OO0yuarouuiicsi HOJIyYUT BO3MOKHOCTh HAYYNTHCSH
DJIEeMEHTbI TEOPUH MHOKECTB M MATEMAaTHYECKOM JIOTUKH

e OnepupoBaTh NOHITUSIMHU: ONIPEICTICHUE, TEOPEMA, AKCUOMA;

® U300pakaTh MHOKECTBA M OTHOIIICHHME MHOXKECTB C MOMOIIBIO KPYTrOB
Diinepa;

® ONpeAeNsITh MPUHAIICKHOCTh BJIEMEHTAa MHOXECTBY, OOBEIUHEHUIO U
MEPECECUEHUIO MHOXKECTB;

® 33JaBaTb MHOXECTBO C IIOMOIIBK) TMEPEUYHCIIEHUS]  JJIEMEHTOB,
CJIOBECHOTO OIIMCAHMS;

® OIEpPUPOBATh MOHATUSIMU: BBICKA3bIBAHUE, UCTUHHOCTh U JIO)KHOCTh
BBICKa3bIBaHUS, OTPUIIAHUE BBICKA3bIBAHUM, ONEpAIlMU HAJl BBICKA3bIBAHUSIMU: H,
WM, HE, YCIIOBHBIE BHICKA3bIBAaHUS (MMILIUKAIUH);

® CTPOUTH BBICKA3bIBAHMS, OTPULIAHUS BHICKA3bIBAHUM.
B noBceaHeBHOI KU3HU M NIPU U3YYEHHH IPYTUX MPEAMETOB:

® CTPOWUTH LIETIOYKM YMO3AKJIIOUYCHUN HAa OCHOBE HCHOJIb30BAHUS MPABUII
JIOTUKU;

® LCIOJB30BaTh MHOXECTBA, ONEpallMi C MHOXKECTBAMH, UX rpaduueckoe
MPEACTABIICHUE JIJI1 ONMCAHUS PEAIbHBIX MTPOLIECCOB U SIBJIICHUIA.
Yuciaa

e OnepupoBaTh NOHATUSIMU: MHOKECTBO HATYPAIbHBIX YHCEII, MHOKECTBO
LEJIBIX YUCEIl, MHOYKECTBO PAllMOHATIBHBIX YUCEIT;

® [IOHUMATh U OOBSICHATH CMBICI TMO3UIIMOHHOW 3aluCHU HATypaJbHOTO
YUCIIa;

® BBINOJHATh BBIYUCIIECHUS, B TOM YHCIE C HCIOJIb30BAHHEM IPHUEMOB
pallMOHANIbHBIX BEIYUCIICHUN;

®  BBINOJHATH OKPYIJICHUE PAlMOHAIBHBIX YHCEII C 33IaHHON TOYHOCTBIO;

® CpaBHMBAThH pallUOHAJBHBIC U UPPAIMOHATIBHBIC YHUCIIA;

® [IPEJCTABIATH PAIIMOHAIBHOE YHUCIIO B BUJIE ICCATUYHOUN 1poOU

® VYNOPSAOYMBATH 4YHCJIA, 3allUCaHHbIE B BHUAEC OOBIKHOBEHHOW U
NECATUIHOU Tpoou;

e naxoauth HOJIl m HOK uncen u ucnonp30BarThs UX MpU PEUICHUU 3a4a4.
B noBceaHeBHOM KU3HU M NIPU U3YYEHHH IPYTUX MPEIMETOB:

® [IPUMEHATH TMpaBWwia MOPUOIMIKEHHBIX BBIYUCICHUM TIPU PEIICHUU
MPAKTUYECKUX 3aJ1a4 U PEIICHUH 3a7a4 IPYTUX YICOHBIX MPEIMETOB;

® BBINOJHATh CPABHEHHUE PE3YJbTATOB BBIYUCICHUN MpH PEIICHUN
MPaKTUYECKUX 3a/1a4, B TOM YUCJIE TPUOIMKEHHBIX BHIYNCIICHU;

® COCTaBJISITh W OIICHUBATh YKCJIOBBIC BBIPAKECHHUS TP PEIICHUHU
MPaKTUYECKUX 3a/1a4 U 3a/1a4 U3 APYTUX Yu4eOHBIX MPEIMETOB;

® 3aNUChIBaTh U OKPYIJIATh YHUCJIOBBIE 3HAYECHUS pPEaIbHBIX BEJIIMYUH C
WCIIOJIb30BaHUEM PA3HBIX CUCTEM U3MEPEHHUSI.



ToxnecTBeHHbIE IPe0Opa3oBaHUS

e OnepupoBarh NOHATUSMHU CTEIICHU C HATYypPaJIbHBIM I10KA3aTEIEM;

e BBIIOJHATH MNpeoOpa3oBaHUs LEJIBIX BBIPAXKEHUM: JEUCTBUS C
OJTHOWICHAaMH (CIIOKEHUE, BBIYUTAHUE, YMHOXKEHHE), NEUCTBUS C MHOTOWICHAMHU
(ciioXeHue, BBIYUTAaHUE, YMHOKEHUE);

® BBINOJHATH pA3JIOKEHUE MHOTOWICHOB HAa MHOXUTEIM OJIHUM W3
CHOCOOOB: BBIHECEHME 3a CKOOKYy, TpYyNIHUpPOBKA, HCIIOJIb30BaHUE (opmyn
COKPAILIEHHOI'O YMHOKCHHSI,

®  BBIICIATH KBAJPAT CYMMBI U PA3HOCTU OJTHOWICHOB;

®  BBINOJIHATH IPEOOPa30BaHNUS BEIPAKEHUI, COEPKALIUX MOAYIIb.

B noBceqHeBHOM KU3HH M NIPH U3YYECHUHU APYTHX NMpPeAMeETOB:

® BBINOJHATH NMPEOOpPa3OBAHUS M JCHCTBUSA C YMCIAMH, 3alHCAaHHBIMH B
CTaHJApTHOM BUJIE;

® BBINOJHATH NPEOOpa3OBaHUsl  AIreOpauvyecKUX  BBIPAXKEHUM  IpH
pelIeHNN 3a7]a4 APYTUX Y4eOHbIX MTPEIMETOB.

YpaBHeHUS U HEPABEHCTBA

e OmnepupoBaTb  NOHATUSIMHU:  YpaBHEHHE, HEPABEHCTBO, KOPEHb
YpaBHEHUS, pEIICHUE HEPABEHCTBA, PABHOCHIIBHBIE YpPaBHEHHs, 00JIaCTh
OIpE/ENICHNs] YPaBHEHHUSI (HEPABEHCTBA, CUCTEMBI YPABHEHHI WJIM HEPABEHCTB);

® pelaTh JMHEHHbIE YPABHEHHS U YPAaBHEHUS, CBOAUMBIE K JIMHEHHBIM C
MOMOUIbIO TOXAECTBEHHBIX TPE0Opa30BaHUM;

® pelIaTh YpaBHCHHUA BHUOA x"=a ;

® pelaTh HECIIOKHBIE CUCTEMBI JIMHEHHBIX YPABHEHUH C ITapaMeTpaMu;

® pelaTh HECIIOXKHBIE YPABHEHUS B LIEJIBIX YUCIIAX.

B noBceagHeBHOM KU3HU M NIPU U3YYEHUH APYTUX MPEAMETOB:

® COCTaBJSITb M pELIATh JIMHEMHBIE YPAaBHEHWs, K HUM CBOJSIIMECH,
CUCTEMBbl JIMHEWHBIX YPABHEHMI, HEPABEHCTB NPU PELICHUH 3a4a4 JIPYTUx
y4eOHBIX MPEIMETOB;

® BBINOJHATH OLEHKY MPaBIONOAOOUS pPE3YyJIbTaTOB, IMOJYy4YaeMbIX MPH
PEILLICHUH JIMHENHBIX YPABHEHUMN, CUCTEM JIMHEMHBIX YPABHEHUN U HEPABEHCTB IIPU
pelleHny 3a7a4 APYyrux y4eOHbIX PEeIMETOB;

e BbHIOMPATH COOTBETCTBYIOLIME YPABHEHUS, HEPABEHCTBA WJIM UX CUCTEMBbI
JUIS COCTABJIEHUS MAaTEMAaTHYECKOW MOJENH 3aJaHHOM peajlbHOM CUTyaluu WIH
MPUKJIAHOMN 3aa4u;

e yMETh HHTEPHPETHPOBATH IOJYYEHHBIM IIPU PELIEHUU YpPAaBHEHMS,
HEPABEHCTBA UJIM CUCTEMBI PE3YyJIbTaT B KOHTEKCTE 3aJaHHOM peasbHOM CUTyaluu
WJIA TPUKJIATHON 3a1a4H.

DyHKIUU

e OmnepupoBaTh MOHATUSAMHU: (PYHKIMOHAJIbHAs 3aBUCUMOCTH, (YHKIUS,
rpaduk QyHKUIUU, criocoObl 3aaHus (PYHKIIMU, apryMEHT U 3HauyeHue (PyHKIUH,
00J1aCTh ONPEIENICHHS] U MHOYKECTBO 3HaUYeHUN (QYHKINUU, HYJIA (PYHKIIUY;



® COCTaBJISITh YPABHEHUS MPAMON MO 33JaHHBIM YCJIOBHSAM: INPOXOISAIIEH
4yepes3 JIBE TOUKHU C 33IaHHBIMU KOOPAUHATAMHU, MPOXOASAUIEN Yepe3 JaHHYIO TOUKY
Y MapajuielIbHOM JaHHOW MPSIMOM;

® cclenoBaTh (PYHKIMIO IO €€ rpaduKy.

B noBceqHeBHOM KU3HH M NIPH U3YYECHUH APYTHX MPeAMeETOB:

® WUIIOCTPUPOBATH C TMOMOINBIO Tpaduka pealbHYI0 3aBUCHUMOCTH WJIH
MIPOIIECC IO UX XapPaKTEPUCTUKAM.
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e Pemars mpocThie W CIOXHBIE 33Ja4M PA3HBIX TUIIOB, a TAKXKE 3aJa4d
MOBBIIIEHHOM TPYJIHOCTH;

® JCIOJIb30BaTh pa3HbIE KPATKHE 3alHCH KaK MOJEIN TEKCTOB CIIOXKHBIX
3aJ1a4 I MOCTPOEHUS TOMCKOBOM CXEMBI M PEILIEHUS 3a/1ay;

® pa3nMyYaTh MOJAENb TEKCTa U MOJEIb PEIICHUS 3a7a4H, KOHCTPYUPOBATh
K OJHOW MOJEJIM PELICHUS HECIIOXKHOM 3aa4X Pa3HbIE MOJIEIN TEKCTA 33/1a4H;

e 3HaTh M IMPUMEHATH o00a cHocoba TmoHcKa pemieHus 3agad (ot
TpeOOBaHUS K YCIOBHIO U OT YCJIOBUS K TPEOOBAHUIO);

® MOJIEUPOBAaTh PACCYKJECHUSA MPHU MOUCKE PEIICHMS 33/7a4 C IMOMOIIbIO
rpad-cxemsl;

®  BBIICIATH ATaIlbl PEUICHUS 33J1a4U U COJAEP/KaHUE KaXI0Tr0 ITana;

® yMETh BBHIOMpATh ONTUMAJLHBIN METOJ PEIICHHS 3a7a4d U OCO3HABATh
BBIOOp METOJ]a, pacCMaTPHUBATh Pa3JIMYHbIE METO/bl, HAXOJAUTHh Pa3HbIC PEIICHUS
3aJlayu, €ClId BO3MOXKHO;

® aHAIM3UPOBATh 3aTPYJHEHUS [IPU PEIICHUU 33]1ay;

® BBINOJHATH pa3IuYHble MpeoOpa3oBaHUs MPEIIOKEHHON 3a7add,
KOHCTPYHPOBATh HOBBIE 33Jaud U3 JAHHOM, B TOM YHCJIE OOpaTHBIE;

® UHTEpPIPETUPOBATh  BBIUMCIHUTENBHBIE  pE3yJbTaTbl B  3ajaye,
WCCJIEIOBATH MTOJIYYEHHOE PELICHUE 3a1a4H;

® aHAIM3UPOBATh BCEBO3MOKHBIE CHUTYallMM B3aUMHOTO PAaCIOIOKEHUS
JIBYX OOBEKTOB M M3MEHEHHE WX XapaKTEePUCTUK IMPU COBMECTHOM JBHKEHUU
(cKOpOCTh, BpeMs, pacCTOSIHUE) MPHU PEIICHUH 33]1a4 Ha JBH)KEHUE JIBYX OOBEKTOB
KaK B OJIHOM, TaK U B IPOTHBOIOJIOKHBIX HAMPABICHUSAX;

® JCCIIEOBAaTh BCEBO3MOXHBIE CHUTyallUM MpPU pENIEHUWM 3aJad Ha
JBHYKEHUE T10 PEKE, pACCMAaTPUBATh PA3HbIE CUCTEMBI OTCUETA;

e pemiath pa3HOOOpa3HbIE 337aUu «HA YaCTH»,

e pemarth U OOOCHOBBIBaTH CBOE  pEIICHUE 3a1ay  (BBLACISTH
MaTEMaTUYECKYI0 OCHOBY) Ha HAaXOXKJEHUE YaCTH YMCJIA M YUCIIa IO €ro YacTH Ha
OCHOBE KOHKPETHOI'O CMbICHa Ipo0u;

® OCO3HaBaTh U OOBICHATH MACHTUYHOCTh 3aJady pa3HbIX THIIOB,
CBSI3BIBAIONIUX TPHU BEJIMUYWHBI (HAa paOOTy, HA MOKYIIKH, HAa JIBUKEHUE), BBIJCISIThH
STU BEJIWMYUHBI U OTHOUIECHUS MEXKJIYy HUMH, IPUMEHITh UX NPU PEUICHUHU 3ajad,
KOHCTPYHPOBATh COOCTBEHHbIE 3aj]a4 yKa3aHHBIX THIIOB;

® BJAJETh OCHOBHBIMM METOJAaMHU PEIIEHUs 3aJady Ha CMECH, CIUIABBI,
KOHLIEHTpaIUy;



e pemarh 3aJa4d HA NPOLIEHTBI, B TOM YMCIE, CJIOKHBIE NPOLEHTHI C
000CHOBaHUEM, UCIIONB3YS Pa3HbIE CIIOCOOBL;

e pemiarh JOTMYECKHUE 3a7a4l Pa3HbIMU CIIOCOOAMU, B TOM YHUCIIE, C ABYMS
OJIOKaMU | ¢ TpeMst OJIOKaMH JaHHBIX C MTOMOIIBIO TaOIHUIL;

® pelaTth 33Ja4d M0 KOMOMHATOPUKE U TEOPUU BEPOSITHOCTEW HA OCHOBE
UCITOJIb30BAaHUS U3YYEHHBIX METO/I0B U 0OOCHOBBIBAThH PEILICHUE;

e pelIaTh HECJIOKHBIE 3aJa4M 10 MATEMaTHYECKON CTaTUCTHUKE;

® OBJIAJICTh OCHOBHBIMM METOJAMU pELICHUS CIOKETHBIX  3a4au:
apudmernyeckuii, anreOpanmueckuii, mnepedOp BapUAHTOB, T'€OMETPUUYECKUH,
rpaduueckuii, IPUMEHATH UX B HOBBIX 0 CPABHEHUIO C U3YYECHHBIMHU CUTYAIIHSIX.
B noBceagHeBHOM KU3HU M NIPU M3YYEHHH APYTUX NPEAMETOB:

e BBIJICIATH NPHU PELUICHWM 33Ja4 XapaKTEPUCTUKH pacCMaTpUBAEMOWU B
3aJa4e CUTyallud, OTIUYHBIE OT PEAJBHBIX (T€, OT KOTOPBIX aOCTparupoOBaNCh),
KOHCTPYUPOBATh HOBBIE CUTyalMHd C YY4ETOM JTHUX XAPAKTEPUCTUK, B YACTHOCTH,
IIPY PEIICHUU 3a/1a4 Ha KOHIIEHTPALUH, YYUTHIBATh IIJIOTHOCTH BEILECTBA;

e pewaTh ¥ KOHCTPYMPOBATH 3aa4d HA OCHOBE PACCMOTPEHUS PEAIBHBIX
CUTYallMii, B KOTOPBIX HE TPEOYETCsI TOUHBIM BHIYUCIUTENBHBIN PE3yJIbTaT;

e pemaTh 33Ja4M Ha JABMKCHHE IO PEKE, pacCMaTpUBas Pa3HbIE CHCTEMBI
OTCUeTaA.

CraTucTHKA M TEOpHUS BEPOATHOCTEM

e OmepupoBaTh MNOHATUAMU: CTOJIOYATBIE M KpPYTOBbIE JHarpaMMbl,
TaOJINIbl JAaHHBIX, CPEAHEE aPUPMETHUECKOE;

e U3BJEKaTh MH(POpPMALMIO, TPEACTABICHHYO B  Tabaumax, Ha
auarpaMmmax, rpadukax;

® COCTaBJISITH TaOJMIBI, CTPOUTH JUArpaMMbl M TrpadUKd HA OCHOBE
JAHHBIX;

® [PUMEHATh MNPaBWIO TPOU3BEACHHUS MNpPHU PELICHUHM KOMOMHATOPHBIX
3az1ady;

® MPEACTaBIATh HHGOPMALIMIO C TIOMOUIBIO KPYroB Dilniepa;

e pemaTh 337a4M Ha BBIYMCIIEHUE BEPOATHOCTH C MOJCYETOM KOJIMYECTBA
BApUAHTOB C OMOUIBI0 KOMOMHATOPHUKH.

B noBceaHeBHOM KU3HU M NIPU U3YYEHHH APYTrUX NPEAMETOB:

® U3BJEKaTh, MHTEPIPETUPOBATH U NPeoOpazoBbIBaTh HH(POpMAIHIO,
OpEJICTaBICHHYI0 B Ta0iMIax, Ha JAuarpaMmax, TIpadukax, OTPaKaroIllyro
CBOWCTBA U XaPAKTEPUCTUKHU PEATIbHBIX MMPOLIECCOB U SABJICHUM;

® ONpeneNsITh CTaTUCTUUYECKUE XAPaKTEPUCTHUKHU BBIOOPOK MO Tabauuam,
auarpaMmam, rpadukam, BbIOJHATh CPABHEHHE B 3aBUCMMOCTH OT 1I€JIM PELIEHUS
3a/1a4y;

® OILICHMBATh BEPOSITHOCTh PEATbHBIX COOBITHI U SIBICHHIA.
I'eomerpuyeckue purypobi

e OmnepupoBarh NOHATUAMU F€OMETPUUECKUX PUTYD;

® U3BJIEKaTh, MHTEPOPETUPOBATH M MpeoOpa3oBbIBaTh MHGOPMALMIO O
reOMeTpUYEeCKUX GuUrypax, NpeACTaBICHHYIO Ha YEPTEkKAX;



® MPUMEHATH TeoMeTpuyeckre (HakThl UId pelieHus 3a7ad, B TOM YHCIIE,
MPEANOJIATal0IINX HECKOJIBKO IIaroB PEIICHUS;

e (GopMyIMpPOBATH B MPOCTEHIIMX CIyYasix CBOMCTBA U MpU3HAKU DUTYD;

® JI0Ka3bIBaTh FEOMETPUUYECKUE YTBEPKIICHHUS;

® BIAJCThH CTaHAAPTHOMN KJIaccu(puKanuein IJIOCKUX buryp
(TpeyTroJIbHUKOB U YETHIPEXYTOJIbHUKOB).
B noBcegHeBHOM KU3HU M NPH U3YYEHUH IPYTHUX NMPEAMETOB:

® 1CIOJIb30BaTh CBOICTBAa T€OMETPUYECKUX (UTYp HJisi pelleHUs 3ajad
PAKTUYECKOT0 XapaKTepa U 3a/1a4 U3 CMEXKHBIX JUCIUIUIMH.
OTHoLIeHUs

e OmepupoBaTh TMOHATUSAMHU: PAaBEHCTBO (QUIYp, paBHbIE (QUTYpHI,
PaBEHCTBO TPEYrOJbHUKOB, MapaJIeIbHOCTh MPSAMBIX, I[EPHEHIUKYISIPHOCTD
MPSIMBIX, YIJIbI MEXKY MPSMBIMHU, IEPIICHIUKYIISIP, HAKJIOHHAS, TPOCKIINS;
B noBceqHeBHOM KU3HH M NIPH U3YYE€HHH APYIHX MPEAMETOB:

® JCIOJI30BaTh OTHOLIEHWS [UIS PEIICHHWs 3a]ad, BO3HUKAKOUIUX B
peabHOM KU3HH.
H3mepeHusi M BbIYUCICHUSA

e OnepupoBaTh MPEACTABICHUSIMU O JJIMHE, IUIOWAAH, OObEeME Kak
BEJIMYMHAMU. IPOBOAUTH MPOCTHIE BHIYUCICHUS HA OOBEMHBIX TENAX;

e (GopMyIMpPOBATH 33/1a4M HA BBIUKCIEHUE IJIUH, IIIONIAAed 1 00bEMOB U
penarh ux.
B noBceqHeBHOM KU3HH M IIPH U3YYE€HHH APYIHX MPEAMETOB:

® TIPOBOJUTH BBIUYHCIIECHUS HA MECTHOCTH;

® [pPUMEHATH (OPMYJbl TPH BBIYUCICHHSIX B CMEXHBIX Y4YEOHBIX
IIpEAMETax, B OKPYKaIOIEeW TEUCTBUTEIBHOCTH.
I'eomeTpuyecKkue mocTpoeHust

e 1I300paxxarh reoMeTpuyeckue (GUrypbl Mo TEKCTOBOMY U CUMBOJIbHOMY
OINMCAHMUIO;

e CBOOOJHO OINEPUPOBATH YEPTEKHBIMU HMHCTPYMEHTAMH B HECJIOMKHBIX
ciyyJasx,

® BBINOJHATH TMOCTPOCHHSI TPEYrOJbHUKOB, MPUMEHATh OTACIIbHbBIE
METOJABl IIOCTPOCHHM LUPKYJEM U JIMHEMKOW U MPOBOJAWTH NPOCTEUILINE
VICCJIEIOBAHHUS YMCIIa PELICHUM;

® U300pa)kaTh TUIIOBBIE TJIOCKUE (DUTYpPHI U OOBEMHBIC TEJla C MTOMOIIBIO
IPOCTEUIINX KOMIIBIOTEPHBIX HHCTPYMEHTOB.
B noBceHeBHOM KU3HH M NIPH U3YYE€HUHU APYTHX NMPeIMETOB:

® BBINOJHATh MPOCTEHIINE MOCTPOEHUS HAa MECTHOCTH, HEOOXOAMMbIE B
peanbHOM KU3HU;

® OILICHUBATh Pa3Mephl PEATbHBIX OOBEKTOB OKPYKAIOIIET0 MUPA.

® [PHUMEHATH BEKTOPbl M KOOPAMHATBHI JUISl PELICHHUS TE€OMETPUUYECKHUX
3aJ1a4y Ha BBIYMCIIEHUE JJIMH, YTJIOB.
B noBceHeBHOM KNU3HH M NIPH U3YYE€HUHU APYTHX NMPeIMETOB:

® JCIOJIb30BaTh MOHATUS KOOPAMHAT ISl pElIeHHs 3aaad 1o (U3HKE,
reorpauu 1 ApyruM y4eOHBIM IIPEIMETaM.



HcTopusi MaTeMaTHKH

e XapakTepu3oBaThb BKJAJ BbIJAOIIMXCS MATEMAaTUKOB B pPa3BUTHUE
MaTE€MaTUKHU 1 UHBIX HAYYHBIX 00JIaCTeH;

® [IOHHMMATh POJIb MATEMATUKH B pa3BuTuu Poccun.
MeToabl MaTeMaTUKHA

e lcnonmp3yss WM3ydeHHBIE  METOABI, IPOBOAUTH  JIOKA3aTEJIbCTBO,
BBITIOJIHATH OITPOBEPIKEHUE;

e BHIOMpATh H3YYEHHBIE METOJbI M MX KOMOMHAIMM MJisi PEHICHUS
MaTeMaTUYECKUX 3a]aY;

® HCIOJb30BaTh MaTeMaTUYECKHE 3HAHUSA TUIS OMUCAHUSA
3aKOHOMEPHOCTEd B  OKPYXKAIOWIEW JIEMCTBUTEIBHOCTH W  IMPOU3BEACHUAX
HCKYCCTBA,;

® [IPUMEHATH IMPOCTEUINNE MNPOrPAMMHBIE CpPEICTBA M  JJIEKTPOHHO-
KOMMYHHKAIIUOHHBIE CUCTEMBI [IPU PELICHUY MAaTEMATUYECKUX 3a/1a4.

8 Kiacce

BoinycKHUK HAyYHTCA (IJIS HCIOJIb30BAHUSI B NOBCEIHEBHOM KU3HU H
o0ecneyeHHs1 BO3MOKHOCTH YCIEITHOTO MPOJ0JIKeHUsI 00pa30BaHusI HA
0a30BOM YpOBHE)

J1eMEeHThI TCOPUHN MHOKECTB U MaTeMaTUu4eCKol JJOTuKHU

OmnepupoBarh Ha 6a30BOM YPOBHE' MOHATHAMU: MHOKECTBO, IEMEHT
MHOX€ECTBA, MIOAMHOKECTBO, IPUHAJICKHOCTD;

¢ 3aJaBaTb MHOXKXCCTBA IICPCUHNCIICHUCM HUX 3JICMCHTOB,

* HaXOJHUTh MepeceducHue, o0beAUHEHNE, TTOAMHOXKECTBO B IIPOCTEHIITHX
CUTYaIUsX;

B noBcegHeBHOM KU3HU U NIPU U3YYEHHUH JAPYTrUX MPEeAMETOB:

* Hcnonb3oBars rpaduyeckoe NpeacTaBICHUE MHOKECTB JIJIsl OMIUCAHUS
peanbHBIX MPOLIECCOB U SIBICHUM, IPU PEIIEHUH 33]1a4 IPYTUX y4eOHbIX
IIPEAMETOB.

Yucaa

» OmnepupoBarh Ha 0a30BOM YPOBHE IMOHATHSAMHU: HATypaIbHOE YHUCIIO, 11eJI0e
YHUCJI0, OOBIKHOBEHHAS APOOb, AECATHUYHAS APOOb, CMEIIaHHAas APOOb,
palMoHaIbHOE YUCIO, apU(PMETUYECKUI KBAAPATHBIN KOPEHb;

131eck u manee — pacno3HaBaTh KOHKPETHEIE IPUMEPHI OOIIMX MOHATHI O XapaKTEPHBIM HPH3HAKAM, BBIOIHATH
JICHCTBHUS B COOTBETCTBUU C ONPENEICHUEM U IIPOCTECHIIIMMU CBOMCTBAMHE MTOHATHI, KOHKPETH3UPOBATh IPUMEPaMHU
o0111e ITOHITHS.



MCMOJIb30BAaTh CBOMCTBA YMCEJI U MPABUJIA ICVCTBUM ITPU BBINOJIHEHUN
BBIUMCJICHU;

BBIIIOJIHATH OKPYIVIEHUE PALlMOHAIBHBIX YHACENI B COOTBETCTBUU C
IIPABUJIAMY;

OIICHWBAaTh 3HAYCHUE KBAJIPATHOTO KOPHSI U3 MOJIOKUTEIHHOTO TIEJIOTO
YUCIIa;

PaCIIO3HAaBATh PAIMOHAJIBHBIC U UPPALIMOHAJIBHBIC YN CJIA,

CpaBHUBATb YHCJIA.

B HOBceIlHeBHOﬁ KU3HU 1 TIIPH U3YYCHUH JAPYTUX ITIPEAMETOB:

OIICHUBATL PE3YJIbTAThI BBIUMCJICHUI IIPpH PCUICHUHU ITPAKTUICCKUX 3a1aq;
BBIIIOJIHATD CPABHCHHUC YHCCII B PCAJIBHBIX CUTYyallUAX

COCTaBJISITh YUCIIOBBIC BBIPAXKEHUS TIPU PEIICHUH MPAKTUYECKUX 3a]1a4 U
3a/1a4 U3 APYTUx y4eOHBIX MPEIMETOB.

ToxknecTBeHHbIE IPe0OpPa3oOBaHUA

BrInoaHATE HECTIOKHBIE Hp€06pa3OBaHI/IH JJIA BBIYHMCIICHUA 3HAUCHUM
YU CJIOBbBIX Bblpa)KeHI/Ifl, coacprKaluX CTCIICHN C HATypPaJIbHbIM
IMOoKa3arcyicM, CTCIICHU C LCJIBIM OTPULATCIbHBIM ITIOKA3aTCIICM,

BBITIOJTHATH HECIIOXKHBIE TIPE0O0pa30BaHUS APOOHO-TUHEHHBIX BEIPAKEHUN U
BBIPAKEHUH C KBAJIPaTHBIMU KOPHSIMH.

B noBcerHeBHOM KU3HU U NIPU U3YYEHHUH JAPYTrUX MPEeAMETOB:

IMOHHUMATb CMBICJI 3allMCHU YKUCJIa B CTAHAAPTHOM BHC,

OIICpUPOBATH Ha 0a3o0BOM YPOBHC INOHATHUEM «CTAaHAAaPTHAA 3allUCh YU CJIa».

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTth Ha 6a30BOM YpOBHE MOHSATUSMH: PABEHCTBO, YHCIOBOE
PaBEHCTBO, YPAaBHEHUE, KOPEHb YPABHEHUSI, PEILIEHUE YPABHEHHU S, YUCIIOBOE
HEPABEHCTBO, HEPABEHCTBO, PEILICHUE HEPABEHCTBA;

IIPOBCPATH CIIPABCAIIMBOCTDb YHCJIOBBIX PAaBCHCTB U HCPABCHCTB,

pelarh JIMHEWHBIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOIAIIMECS K
JIMHCHHBIM;

peuiaTb CUCTEMBI HECJIOKHBIX JIMHEMHBIX ypaBHeHI/II\/’I, HCPABCHCTB,;



MIPOBEPATH, SABISCTCS JIM JAHHOE YMCIIO PEIICHUEM YPAaBHCHHUSI
(HEepaBeHCTBA);

peliaTh KBaJpaTHbIC ypaBHEHUS M0 (opMysie KOpHEH KBaIpaTHOTO
YPaBHEHUS;

M300paKaTh PEIICHNUS HEPABCHCTB U UX CUCTEM Ha YHUCIIOBOU MPSMOH.

B noBceqHeBHOM KM3HU U IPHU U3YYEHUM IPYTUX NPeIMETOB:

COCTABJIATH U PCIIATH JIMHCHHBIC YPaBHCHUA IIPpHU PCIICHUU 3a1a4,
BO3HHUKAIOIIUX B JPYIUX y‘IC6HLIX npeaMeTax.

DOyHKIUU

Haxonuth 3HaueHre GyHKIIUN 10 3aJaHHOMY 3HAYCHUIO apTyMEHTa;

HaXOIUThb 3HAYCHHUC apI'yYMCHTA I10 3aJlaHHOMY 3HA4YCHHIO q)YHKI_[I/II/I B
HCCJIOKHBIX CUTYyallUAX,

OIIPCACIIATD ITOJIOKCHHUC TOYKHU I10 €€ KOOpANHATAM, KOOPAWHATBI TOYKH I10
€€ IIOJIOKCHHUIO Ha KOOp,Z[I/IHaTHOﬁ IINTIOCKOCTH,

I10 I‘pa(i)I/IKy HaXOaAUTb obnacThb OIIPpCACIICHNA, MHOXKXCCTBO 3H3‘-I€HPII>1, HYJIIN
(bYHKHI/II/I, IMPOMCIKYTKH 3HAKOIIOCTOAHCTBA, ITPOMCKYTKH BO3PACTAHUA U
Y6BIBaHH51, HanOoJIbIIIee U HAMMEHBIIICE 3HAYCHUS (I)YHKI_IHH;

CTPOUTH IpauK TUHEHHONW PyHKIINH;

IPOBEPATD, ABISAETCS JIU AAHHBIA rpapuK rpa@ukoM 3a1aHHON (DyHKIUN
(JIuHEWHOM, KBaJIpaTUYHOM, 0OpaTHON MPOMOPIIMOHATIEHOCTH)

B noBcegHeBHOM KU3HU U NIPU M3YYCHHUH JAPYIrUX NPEAMETOB:

UCIOJIb30BaTh IpaUKK peabHbIX MPOLIECCOB U 3aBUCUMOCTEN JIst
OTIpENIEeTICHHS UX CBOWCTB (HAOOJIbIINE U HAUMEHBIINE 3HAYCHMUS,
IPOMEXYTKU BO3pacTaHus U yObIBaHMSI, 001aCTH MOJIOKUTEIbHBIX U
OTPHULATENbHBIX 3HAUEHU U T.I1.);

UCITOJIb30BaTh CBOMCTBA JIMHEHHOW PYHKIMH U €€ TpauK MPH pelieHun
3a/1a4 U3 IPYTruX Y4eOHBIX MPEIMETOB.

TekcTOBBIE 3a1aYU

Pemiate HeCJIOXKHBIE CIOKETHBIC 3a]]a4l PAa3HBIX TUIIOB HAa BCE
apupMeTHIECKHUE TCUCTBUS;

CTPOUTHL MOJIEJIb YCIIOBUS 3a7auu (B BUJIE TaOIUIIbI, CXeMbI, PUCYHKA WU
ypaBHEHMUS ), B KOTOPOM JTaHbl 3HAUCHUS IBYX U3 TPEX B3aUMOCBI3aHHBIX
BEJIMYMH, C LIEJIbIO MOUCKA PEILICHUS 3aa4H;



* OCYHICCTBIIATH CII0CO0 TMOKCKa peUICHUA 3aaa9U, B KOTOPOM PACCYKIACHHC
CTPOUTCA OT YCJIIOBHUA K TpC6OBaHI/II-O Wi OT Tp€6OBaHI/I$I K YCJIOBHIO,

¢ COCTaBJIATH IINIAH PCIICHUSA 3ada49H,
* BBIACIIATH 3TAllbl PCIICHUWA 3a/1a49U,

¢ HHTCPIPCTUPOBATL BBIYHUCINTCIIBHBIC PC3YIIBTAThI B 3a1a49C, UCCIICAOBATDH
IMOJIYYCHHOC PCUHICHNC 3a1a4U,

¢ 3HAaTb pa3jInduc CKOpOCTCP'I 00BCKTa B CTOSTUCH BOAC, ITPOTHUB TCUCHUS U 110
TCUCHUIO PCKU;

* pemarh 3a/1a4d pa3HbIX TUIMOB (Ha paboTy, Ha MOKYIIKH, HA ABI)KEHUE),
CBA3BIBAIOILMX TPU BEJIIMYUHBI, BBIIACIIATH 9TU BEJIMYUHBI U OTHOLLICHUS
MEXy HUMU;

B HOBCCIIHCBHOﬁ KU3HM ! IIPH U3YYCHUH JAPYTUX ITPEIAMETOB:

* BBIJIBUTaTh T'UIIOTE3bI O BOBMOXKHBIX MPE/IETbHBIX 3HAYEHUAX UCKOMBIX B
3a/1aue BEeJUYUH (JenaTh MPUKUIIKY).

I/I3MepeHHH H BBIYHCJICHHUA

* PUMEHATH (HOPMYIIBI IEPUMETPA, TUIOAAN U 00bEeMa, MIIOIAT!
MOBEPXHOCTU OTJEIbHBIX MHOTOTPAHHUKOB IIPHU BBIYUCIIEHUSX, KOT/IA BCE
JTAHHBIE UMEIOTCS B YCIIOBHH;

* npuMeHsATh Teopemy [ludaropa, 6a30BbIe TPUTOHOMETPUUECKUE
COOTHOILICHHUS JIJIs1 BBIYUCIIECHUS JUITHH, PACCTOSHUM, TJIOMAEH B
MPOCTEUILINX CIyYasX.

B noBcegHeBHOM KU3HU U NIPU M3YYECHHUH JAPYIrUX NPEAMETOB:

* BBIUYHCIATH PACCTOSIHUS HA MECTHOCTHU B CTAHJAPTHBIX CUTYALMSIX, IUIOMIAAN
B MIPOCTEUIINX CITydasiX, MPUMEHATh (POPMYJIbI B TPOCTEUIIINX CUTYAIUSIX B
MOBCEIHEBHOU KU3HMU.

I'eomerpuyeckune nocTrpoeHust

» H3oOpaxxarb TUIIOBBIE MIIOCKHE PUTYPHI U (PUTYPHI B IPOCTPAHCTBE OT PYKHU
U C TIOMOIIIbIO HUHCTPYMEHTOB.

B noBcegHeBHOM KU3HU U NIPU M3YYEHHUH JAPYrUX NPEeAMETOB:

* BBINOJHATH MPOCTEUINNE MOCTPOCHUSI HA MECTHOCTH, HEOOXOIUMBIE B
peaIbHOMN KU3HU.

I'eomeTpuyeckue npeodpa3zoBaHus



* Crpouts Gpurypy, CAMMETPUYHYIO JaHHON (UTYpPEe OTHOCUTEIHHO OCH U
TOYKH.

B noBceqHeBHOM »KM3HU U NIPU U3YUYEHHUHU APYTUX MPeIMeTOB:

* pacro3HaBaTh JBUKEHHE OOBEKTOB B OKPYKAIOIIEM MUPE;

* pacrno3HaBaTh CUMMETPUYHbIE (DUTYPHI B OKPYKAIOIIIEM MUDE.
HUcropust MaTeMaTUKHU

*  OnwuchIBaTh OTACJIBHBIC BBIJAIOIINCCA PC3YIIbTATHI, ITIOJYYCHHBIC B XOAC
Pa3BUTHA MATCMATUKHU KaK HAYKH,

* 3HATh IPUMEPBI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBA3U C
OTEYECTBEHHOM U BCEMUPHOU UCTOPHUEH;

* IIOHMMATh POJIb MATEMATHUKH B pa3BuThu Poccuu.
MeToabl MATEMaTUKH

* BpiOupars noaxoAsmui U3y4eHHbINM METO JIsl PEIIEHUS U3YYEHHBIX TUIIOB
MaTEeMaTUYECKUX 3a/1a4;

* [IpuBoauTh MpUMEPHI MATEMATUUECKUX 3AKOHOMEPHOCTEN B OKPYKaIOIIEH
JNEUCTBUTEILHOCTU U IIPOU3BEACHUIX UCKYCCTBA.

BbInyCKHHUK NMOJYYMT BO3MOKHOCTh HAYYMTHCA B 8 Ki1acce /151 o0ecnieyeHust
BO3MOKHOCTH YCIICLLIHOI'O NPOJ0JIKeHUs1 00pa3oBaHus Ha 0230BOM U
YIU1y0JICHHOM YPOBHSX

JJ1eMeHThbI TCOPUUN MHOKECTB U MAaTeMaTH4YeCKOH JIOTUKHU

«  OnepupoBarh’? MOHATHAMHU: OIPEIEIEHHE, TEOPEMA, AKCHOMA, MHOKECTBO,
XapaKTEPUCTUKHA MHOXKECTBA, JIEMEHT MHOXKECTBA, IyCTOE, KOHEUHOE U
0E€CKOHEYHOE MHOXKECTBO, IMTOAMHOXKECTBO, PUHAIIC)KHOCTh, BKIIFOUCHHE,
PABEHCTBO MHOXKECTB;

*  M300pakaTh MHOXKECTBA W OTHOIIICHNE MHOXKECTB C TIOMOIIIBIO KPYTOB
Diinepa;

*  ONpEICIATh IPHHAMICKHOCTD 3JIEMEHTAa MHOXKECTBY, 00BbETIUHCHUIO H
NepPEeCeUYCHUIO0 MHOXKECTB;

* 3aJ1aBaTh MHOXECTBO C ITOMOIIIBIO MEPEUUCIICHUS SJIEMEHTOB, CJIOBECHOTO
OIIMCaAHMSI;

23ZIGCL 1 JaJIe€ — 3HATbh ONPCACTICHUC IIOHATHA, YMCTh NOACHATH €0 CMBICJI, YMETb UCIIOJIb30BAThL TOHATUEC U €TI0
CBOMCTBa IIpyu NPpOBCACHUN paccymﬂeﬂnﬁ, JAO0Ka3aTeJIbCTB, PCUICHUH 3a/1a4.



OIICPUPOBATH HOHATHUAMM: BBICKA3bIBAHUC, HCTUHHOCTH U JIOJKHOCTDb
BbICKA3bIBaHHA, OTPULAHUC BLICKaSBIBaHHﬁ, orepanru HaJ
BBICKA3bIBAHUAMMU: U, HJIU, HC, YCIIOBHBIC BHICKA3bIBAHUA (I/IMHJII/IKaIII/II/I);

CTPOUTH BbBICKA3bIBAHUA, OTPULIAHUSA BBICKA3bIBAaHUU.

B HOBceIlHeBHOﬁ KU3HMU 1 IIPH U3YYCHUH JIPYTUX IIPEAMETOB:

CTPOUTH LCIIOYKH YMOBaKJII-O‘ICHI/If/'I Ha OCHOBC HUCITIOJIb30BAHUA IIPABUJI
JIOT'UKH,

HCIIOJIB30BATb MHOJKCCTBA, OIICpAIllU ¢ MHOKCCTBAMHU, UX rpaq)ﬂquKoe
NpeacCTaBICHUC I OIIMCAHUA PCAJIBHBIX ITPOICCCOB U SIBIICHU.

Yucaa

OmneprpoBaTh MOHATUAMU: MHOYKECTBO HATYPAJIbHBIX YHCEI, MHOXKECTBO
IEJTBIX YUCEII, MHOXKECTBO PAIIMOHAIBHBIX YUCEII, UPPAIIMOHATIBLHOE YHCIIO,
KBaJIpaTHBIA KOPEHb, MHOXECTBO JICHCTBUTEILHBIX YHCEI, TCOMETPUYCCKAs
WHTEPIPETALHS HATyPaJIbHbIX, IIEIBIX, PAIIMOHAIBHBIX, JCHCTBUTCIIBHBIX
YHUCell,

MIOHUMATh U OOBSICHATH CMBICIT ITO3UITMOHHOM 3allMCHU HATYpaJIbHOTO YKCIIA,

BBIIIOJIHATDb BBIYHUCIICHUS, B TOM YHUCJIC C UCITIOJIb30BAHNCM IIPUCMOB
PpadruOHAJIbHBIX BBI‘-IHCJ'ICHPIIZ;

BBIIIOJHATH OKPYITICHHUC PAllMOHAJIBHBIX YHUCCII C 3aHaHHOﬁ TOYHOCTBIO,
CpaBHHUBATb PAIUMOHAJIBHBIC 1 HPPALIHMOHAJIBbHBIC YK CJIIA,

NpCACTaBIATL PAaIMOHAJIBHOC YMCJIO B BUAC I[CCHTH‘IHOﬁ I[pO6I/I

To:xknecTBeHHbIE IPe0OPa3OBaHUA

OHepI/IpOBaTI) MNOHATHUAMUA CTCIICHU C HAaTYPaJIbHBIM IIOKA3aTCJICM, CTCIICHU C
HCJIBIM OTPHULATCIIBHBIM IIOKA3aTCIICM,

BBITIOJIHATH MPe0Opa30BaHus BHIPAXKECHUM, CONIEPIKAIIUX CTENECHH C IIEJIbIMU
OTPULATEIIbHBIMU ITOKA3aTEIIAIMU, IIEPEXOAUTH OT 3aIIUCU B BUJE CTEIIEHU C
I[EJIBIM OTPUIIATETILHBIM TOKAa3aTeNIeM K 3allMCH B BUJIE JPOOH;

BBITIOJIHATH MPeoOpa3oBaHus JPOOHO-PAMOHATBHBIX BBIPAKEHUH:
COKpaIleHue apo0ei, mpuBeIeHne anredOpandecKkux Apooeit Kk oomemy
3HAMEHATEITI0, CJI0KEHUE, YMHOXKEHHUE, JCICHHUE anreOpandecKkux Apooei,
BO3BEICHHE ajredpandeckoi ApoOU B HATYPAJIbHYIO U LIETYIO
OTPUIIATEIIbHYIO CTETICHb;

BBITIOJTHATH MPE00pa30BaHus BRIPAXKECHUM, COIEPKAINX KBaIpaTHbIC KOPHU;



BBLACIIAITE KBAJApAaT CYMMbI WJIW PA3HOCTH JABYYJICHA B BBIPAXKCHUAX,
CoACpKAINX KBAAPATHBIC KOPHU,

BBITIOJIHATH MPE0OPA30BaHUS BBIPAKEHUM, COAEPKAIINX MOIYIb.

B HOBceIlHeBHOﬁ KU3HU ! IIPH U3YYCHHUH JIPYTUX NIPEAMETOB:

BBIITIOJIHATD Hp€06pa3OBaHI/ISI 151 I[CﬁCTBHH C yuCJiaMH, 3allMCaHHbBIMH B
CTaHIapTHOM BHIC,

BBITIOJIHATH MPeoOpa3oBaHus anreOpandecKux BhIpaKeHUN IPU pelieHun
3a/1a4 IpYrux y4eOHbIX MPEIMETOB.

YPaBHeHI/ISI N HEPABCHCTBA

OnepupoBaTh NOHATUAMU: YPaBHEHHUE, HEPABEHCTBO, KOPEHb YPaBHEHUSI,
pelleHre HEPABEHCTBA, PABHOCWIBHBIE YPABHEHUS, 00JIaCTh ONpEAeIeHUs
ypaBHEHUS (HEPaBEHCTBA, CUCTEMbI YPaBHEHUN UJIM HEPABEHCTB);

pelaTh JTMHEUHbBIC YPABHEHNS U YPABHEHUS, CBOJUMBIE K JINHEWHBIM C
MOMOIIBIO TOKIECTBEHHBIX MPE0OPa30BAHMIA;

pelarb KBaAPaTHBIC YPABHCHUA U YPABHCHUA, CBOAMMBIC K KBAAPATHBIM C
IIOMOIIBIO TOXKACCTBCHHBIX HpGO6p330BaHI/Iﬁ;

pearb ,Z[pO6HO-JIPIH€ﬁHBIC YPAaBHCHUA,

penIats npocTeiiire uppaMoHaabHble ypaBHEHUs BUaa / f (x) = a,
V) =g (),

pelarh ypaBHEHUsI BUIaX" = a ;

pemiarh ypaBHEHHUsS CITIOCOOOM Pa3I0KEHUSI HA MHOKUTEIIN U 3aMEHBI
IIEPEMEHHON;

pelaTh JMHENHbBIEC YPABHEHNS U HEPABEHCTBA C [IapaMeTpaMHy;
pelaTh HECIOKHBIE KBaIPAaTHBIE YPABHEHUS C MAPAMETPOM;
pelaTh HECIOKHBIE CUCTEMBI JIMHENHBIX YPABHEHUH C TapaMeTpPaMHy;

pemarb HECIIOKHBIC YPABHCHHA B OCJIBIX YHUCJIAX.

B noBceHeBHOM KU3HU U NIPU U3YYEHHUU JPYTrUX NMPeAMETOB:

COCTaBJIATh U PEILIATh JUHEWHBIC U KBAJPATHbIC YPABHEHM S, YPABHEHUS, K
HUM CBOJSILIMECS, CUCTEMBI TUHEHHBIX YPABHEHUI, HEPABEHCTB IIPU
pelIeHnu 3a7a4 APyrux yueOHbIX MPEIMETOB;



* BBINOJHATH OIICHKY MPAaBIONOA00MS Pe3yabTaTOB, MOy4aeMbIX IPH
PELIECHNUH JINHEVHBIX U KBAAPATHBIX YPABHEHUN U CUCTEM JIMHEHHBIX
ypaBHEHUH U HEPABEHCTB MPU PEUICHUU 3aa4 APYTUX YUYEOHBIX MIPEIMETOB;

* BBIOMPATH COOTBETCTBYIOLME YPAaBHEHUS, HEPABEHCTBA WIIM UX CUCTEMBI JIJIS
COCTABJICHHS] MAaTEMaTUYECKOM MOJIENIN 3aJJaHHOM PeaIbHON CUTYalluy WU
IIPUKJIAJAHON 33/1a4H;

* YMETb MHTEPIPETUPOBATH NOJYUYCHHBIN IPU PELIEHUU YPABHEHHS,
HEPABEHCTBA WUJIM CUCTEMBI PE3YJIBTAaT B KOHTEKCTE 3aJaHHON PEabHOU
CUTyalll! WJIU MPUKIIATHON 3aa4u.

DOyHKIUU

* OmnepupoBarh NOHATUAMU: (DYHKIIMOHAJIbHAS 3aBUCUMOCTb, (PyHKIIUS,
rpaguk GpyHKIHH, CTOCOOBI 3aJaHus (PYHKUINUN, apTYMEHT U 3HAUECHUE
(GyHK1IMHU, 00IaCTh ONPENETICHUSI U MHOKECTBO 3HAYEHUIN (PYHKIUH, HYJIN
(GYHKIMU, TPOMEKYTKH 3HAKOIIOCTOSSHCTBA, MOHOTOHHOCTD (DYHKIIUH,
YETHOCTh/HEYETHOCTh (DYHKIIMH;

* CcTpouTh rpaduKu JMHEHHOHN, KBaIpaTUuHON (YyHKIUHN, 0OpaTHON

k _ 3
MPOTIOPIIMOHAIBHOCTH, GYHKIIMH BUAAY = a + P e Vx V= Ux y =

lx] ;

* Ha mIpuMepe KBaAPAaTUIHOW (PyHKIIMH, UCIIOIB30BaTh MPEOOpPa30BaHHUS
rpaduka ¢pynkun Y=f(X) s nocrpoenus rpaguKoB QyHKIHI
y=af(kx+b)+c;

* COCTaBJIATH YPABHEHMS IIPSMOM 110 3aJaHHBIM YCIOBUSAM: IIPOXOAALIEH
yepes JIBE TOUKHU € 3aJaHHBIMU KOOPAWHATAMH, MIPOXOIAIIEH Yepe3 TaHHYIO
TOUYKY U MMAPAJIIEIBHON JaHHON NIPSMOM;

* wuccnenoBath QYHKIUIO 10 ee TpaduKy;

* HAXOAUTb MHOXXECTBO 3HAYEHUM, HYJIU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,
MOHOTOHHOCTH KBaJPaTUYHON QPYHKIIHNH ;

B noBcegHeBHOM KU3HU U NIPU M3YYEHHUH JAPYIrUX NPEAMETOB:

*  WJUIIOCTPUPOBATH C MOMOIIBIO Tpadrika peaibHyI0 3aBUCUMOCTb WU
MPOIIECC M0 UX XapaKTEPUCTUKAM;

* HCIIOJIb30BAaTh CBOMCTBA U TpaiKk KBaApaTHUHON (DYHKITUU TIPH PEIICHUU
3a/1a4 U3 JPyTrux y4eOHBIX IPEIAMETOB.

TexkcTOBBIE 3a1aYN

* Pemarsb IMPOCTBIC U CIIOKHBIC 3a/1a4M Pa3HbIX THUIIOB, 4 TAKXKC 3a/1a49U
MOBBIIIICHHOU TPYAHOCTH,



HCIIO0JIB30BATh PA3HBIC KPATKUEC 3alIMCU KaK MOJCJIN TCKCTOB CJIOKHBIX 3aj1a4
AJIs1 IOCTPOCHUA IMOMCKOBOM CXEMBI M PCUICHUSA 3a1a4;

pasiimdarb MOACIIb TCKCTA 1 MOACIIb PCIICHUS 3ada9U, KOHCTPYUPOBATL K
OJHOM MOAEIH peICHUA HECJI0KHOMU 3aJ1auM Pa3HbIC MOACIIN TCKCTA 3aJ1a4H,

3HATh U MIPUMEHATH 00a crmocoba morcka pemnieHus 3aaad (0T TpeOoBaHMsI K
YCJIOBHIO U OT YCJIOBUS K TP€OOBaHHUIO);

MOJICJIMPOBATh PACCYKJICHUS IIPHU TIOMCKE PEIICHHUS 3aa4 C TIOMOIIbIO rpad-
CXCMBI,

BBIACIIATD 3TAIIbl PCIICHUA 3aa9 U COACPKAHUC KAXKIOI0 3Tallad,

YMCTb BLI6I/IpaTL OITUMAJILHBIN MCTOI PCHICHUA 3ada91 1 OCO3HABATb
BI)I60p MCTOI4, paCCMAaTpUBATh PA3JIIMYHBIC MCTOIbI, HAXOAUTDH PAa3HbLIC
PCIICHUA 3ada4u, CCIIN BO3MOXKHO,

aHAJIM3UPOBATH 3aTPYIHECHUS IIPU PEIICHUH 33134,

BBINIOJIHATD Pa3IM4HbIe TPeoOpa3oBaHus MPEATIOKEHHOM 3a1a4H,
KOHCTPYUPOBATh HOBBIE 33Ja4i U3 JaHHOW, B TOM YKCJIe OOpaTHBIE;

HHTCPIIPCTUPOBATH BEIYUCIIMTCIIBHBIC PE3YJIbTATHI B 3a1a49C, HCCIICTOBATDH
IMOJIYUYCHHOC PCUICHUC 3a1a4H,

AHAJIU3UPOBATb BCCBO3MOKHBIC CUTyallUW B3aMMHOI'O PACIIOJIOKCHUA IBYX
00BEKTOB U M3MCHEHUE UX XapaKTCPUCTUK IIPHU COBMCCTHOM JIBHIKCHHUU
(CKOpOCTI), BpCM:I, paCCTOHHI/Ie) ITIpH PCIICHNH 3a/1a49 Ha ABHKCHUC NBYX
OOBEKTOB KakK B OJHOM, TaK U B IIPOTHUBOITOJOXHBIX HAIIPABJICHHUAX

HCCJIICAOBATb BCCBO3MOXKHBIC CUTYAllNH IIPHU PCIICHHUHA 3a1a4 HAa IBHKCHUC
I10 PCKC, paCCMATPHUBATL PA3HBIC CUCTCMBI OTCUCTA,

pearb paSHOO6paSHI>I€ 3aJa4n «Ha 4aCTu»,

pemarh 1 000CHOBBIBATh CBOE PeIICHUE 3a/1ad (BBIACIIATh MATEMaTHICCKYIO
OCHOBY) Ha HAXOXJICHHUE YaCTH YUCJIA U YUCJIA TT0 €T0 YaCTH Ha OCHOBE
KOHKPETHOTO CMBICTIa APOOH;

OCO3HAaBaTh U OOBSICHATh UACHTUYHOCTD 3a/1a4 Pa3HbIX TUIIOB,
CBSI3BIBAIOIIMX TP BEJIMYUHBI (Ha pa0doTy, Ha MOKYNKHU, HA ABUKECHUE),
BBIJICJISITh 3T BEJTUYMHBI U OTHOIICHUS! MEXAY HUMHU, TPUMEHSThH UX MPU
pelIeHnn 3a7a4, KOHCTPYHPOBaTh COOCTBEHHBIE 33/1a4 YKA3aHHbBIX THUIIOB;

BJIaJICTb OCHOBHBIMU MCTOAAMH PCUICHUSA 3a4a4 Ha CMCCH, CIIJIABbI,
KOHIOCHTpaIunn,

penIaTh 3a7a4M Ha MPOLIEHTHI, B TOM YHUCJIE, CII0KHBIE TIPOIICHTHI C
000CHOBaHUEM, UCIIOJIB3YS Pa3HbIE CIIOCOODI;



pemarhb JOTHICCKHUEC 3a1a9U pa3HbIMU CHOCO6aMI/I, B TOM YHUCJIC, C IBYMA
OJIOKaMU U C TpCMA OJIOKaMu JaHHBIX C IIOMOIIBIO Ta6JII/IH;

B HOBCGIIHGBHOVI KU3HM 1 IIPH U3YYCHUH JAPYTUX ITPEAMETOB:

BBIJICTISIT MIPU PEIICHUU 3a/1a4 XapaKTEPUCTUKH pacCMaTpUBAeMOil B 3a/1a4e
CUTYaIlH, OTJIMYHBIE OT PEATBHBIX (T€, OT KOTOPHIX a0OCTParupoBaIUCh),
KOHCTPYHUPOBATh HOBBIE CUTYaIlUU C YYETOM ITUX XapaKTEPUCTUK, B
YACTHOCTH, MPU PEUICHUH 3a]a4 Ha KOHIEHTPAILINK, YYUTHIBATh IIJIOTHOCTh
BELIECTBA;

pemars 1 KOHCTPYHUPOBATh 33/1a4M HA OCHOBE PACCMOTPEHHUSI PEAJIBHBIX
CUTYyalllii, B KOTOPHIX HE TPEOyeTCs TOUHBIA BEIYUCITUTEIbHBIN PE3yNbTaT;

pelarb 3aa41 Ha ABUIKCHHUC 110 PCKE, paCcCMaTpuBas PA3HBIC CUCTCMBI
OTCUcTa.

I'eomerpuueckue Gpurypsl

OnepupoBaTh NOHITUSIMU T€OMETPUUECKUX PUTYD;

U3BJIIEKATh, MHTEPIPETUPOBATH U MPE0OPA30BbIBATH UH(OPMALIHIO O
reOMeTpUYEeCKUX (PUrypax, MpeACTaBICHHYIO Ha YEPTEKaX;

IPUMEHSATH TeOMETpUIeCcKre (PAKThI ISl pelIeHus 3a/1a4, B TOM YHCIIE,
IIPEATIOJIArAOIINX HECKOJIBKO I1ar0B PELICHNUS;

dbopMyIUpOBaTh B MPOCTEHIIINX CIy4yasx CBOMCTBA U MpU3HAKU HUTYD;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHNUS;

BJIa/I€Th CTAHIAPTHOM KiIacCU(PUKaUUEn MIOCKUX PUTyp (TpEyroJbHUKOB U
YETHIPEXYTOJIbHUKOB).

B noBcegHeBHOM KU3HU U NIPU M3YYCHHMH JAPYIUX NPEeAMETOB:

MCIIOJIb30BaTh CBOMCTBA T€OMETPUUECKUX DUTYP AJIS PEIICHUS 3a1a4
MPAKTUYECKOTO XapaKTepa U 3a]1a4 U3 CMEKHBIX JUCIUILIMH.

OTHoOlIEHUA

OnepupoBaTh NOHITHIMU: PABEHCTBO QPUTYD, paBHbIE GUTYPBI, PABEHCTBO
TPEYTOJIHHUKOB, MAPAJUICILHOCTD MPSMBIX, TEPIEHANKYISIPHOCTD MPSMBIX,
YIJIBI MEXKTY TIPSIMBIMHU, TIEPIICHIUKYJIISP, HAKJIOHHAS, TPOEKIINS, TTOI00Me

buryp, nogoOHbIe GUTYPHI, TOIOOHBIE TPEYTOIHHUKY;

npuUMeHTh TeopeMy Daiieca U TeOpeMY 0 IPOMOPIIMOHATBHBIX OTPE3Kax
IIPU PELIEHUU 3a]1a4;

XapaKTEPU30BaTh B3AUMHOE PACIIONOKEHUE MPSIMON U OKPYKHOCTH, ABYX
OKPYHOCTEM.



I/I3MepeHl/lﬂ H BBIYUCJICHUA

OmnepupoBaTh NPEACTABICHUSIMU O JJIMHE, IUOMAIH, 00beMe KaK
BennunHamu. [Ipumenste Teopemy I[udaropa, hbopmysnsl miomanm, oobema
IIPU PEIIEHNU MHOTOIIAroOBBIX 33/1a4, B KOTOPBIX HE BCE JIaHHBIC
IIPENICTABIIEHBI SIBHO, a TPEOYIOT BBIYKMCIICHUN, OIEpUpPOBaTh OoJiee
MIUPOKUM KOJIMYECTBOM (POPMYJI JUTHHBI, TUIOIMIAH, 00beMa, BBIYUCIIATD
XapaKTepUCTUKNA KOMOUHAIMH PUryp (OKpy)HOCTEH 1 MHOTOYTOJIbHUKOB)
BBIYUCIIATH PACCTOSIHUA MEXIY (HPUTYpaMu, IPUMEHATh
TPUTOHOMETpUYEeCKUE (POPMYIIBI 17151 BBIYUCICHUN B O0JIee CII0KHBIX
ClTy4asiX, IPOBOAUTH BBIYMCICHHS HA OCHOBE PABHOBEIMKOCTH U
PaBHOCOCTABIECHHOCTH;

I'eomeTpuUYecKUe MOCTPOECHUS

N306pakars reoMeTpruueckrue (PUrypsl o TEKCTOBOMY U CUMBOJIBHOMY
OIMCAHUIO;

CBOOOJTHO OTIEPUPOBATH YEPTEKHBIMU UHCTPYMEHTAMHU B HECITIOKHBIX
CiIyvasx,

BBITOJIHSATH IMMOCTPOEHUS TPEYTOJIBHUKOB, IPUMEHSTh OTAEIbHBIE METOIbI
MOCTPOCHUN LIUPKYJIEM U JUHEUKON U MTPOBOAUTH MPOCTEUIIINE
MCCJICIOBAHUSA YHCIIA PEIICHUN;

1300pakaTh TUIOBBIE MIIOCKKE (PUTYPBI U OObEMHBIE TEJa C TOMOIIIBIO
IIPOCTENIINX KOMIIBIOTEPHBIX HHCTPYMEHTOB.

IIpeoGpa3zoBanus

OnepupoBaTh NOHITHEM JBWXECHUSI M TPe0Opa30BaHus MOA00US, BIAICTh
prueMaMu OCTPOCHUS (PUTYP C UCTIONIH30BAHUEM JABUKCHUHN U
npeoOpa3zoBaHuil 000U, MPUMEHSTD MOJIYYCHHBIC 3HAHUS U OTIBIT
IIOCTPOEHUN B CMEXKHBIX IPEIMETAX U B PEATIbHBIX CUTYaLUSAX
OKPY’KarolIero MUpa;

CTPOHTH (UTYPY, TOJOOHYIO JaHHOM, TTOJIb30BATHCSI CBOMCTBAMH ITOA00HUS
JU1s1 000CHOBAHUS CBOMCTB (UTYD;

IIPUMEHSTh CBOMCTBA IBMKEHUH JUIs1 IPOBENECHUS TPOCTENIINX
000CHOBaHUM CBOMCTB QUryp.

9 kJacce

BhINYCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCS /ISl YCIIEIIHOTO
NMPOAOJIKEeHUS 00pa30BaAHUSA HA YyIJIy0JIECHHOM YPOBHE



J1eMeHThI TCOPUU MHOKECTB U MaTeMaTH4YeCKOM JIOTHKH

«  CB06OIHO ONEPUPOBATH’ MOHATUAMM: MHOKECTBO, XaPAKTEPUCTHKH
MHOXECTBA, JIEMEHT MHOXECTBA, ITyCTOE, KOHEUHOE U OECKOHEUHOE
MHOKECTBO, ITOAMHOXKECTBO, MPUHAJIC)KHOCTh, BKIIFOUCHUE, PABEHCTBO
MHOXXECTB, CIIOCOOBI 3aJJaHNE MHOXKCCTBA;

* 3ajJaBaTh MHOXECTBA Pa3HBIMU CII0COOAMHU;

* MPOBEPATH BHIIIOJTHEHUE XAPAKTEPUCTUUECKOTO CBOMCTBA MHOYKECTBA;

* CcBOOOJHO OTNEPUPOBATh MOHATHUSAMHU: BBICKa3bIBAHUE, UICTUHHOCTD 1
JI0)KHOCTh BBICKA3bIBaHUS, CIIOKHBIC U MPOCTHIE BHICKA3bIBAHUSI, OTPUIIAHUE
BBICKA3bIBAHMI; HICTUHHOCTH U JIO)KHOCTb YTBEPKJACHHUS U €r0 OTPUIIAHUS,
omnepaluy HaJl BICKA3bIBAHUSIMU: U, WU, HE; YCIOBHBIC BHICKa3bIBAaHUS
(MMILTUKALIIN);

* CTPOUTH BBICKA3bIBAHUS C UCIIOIB30BAHUEM 3aKOHOB AJIr€OpbI
BBICKA3bIBaHUM.

B noBceqHeBHOM »KM3HU U NPU U3YUYEHHUH APYTHUX MPeIMETOB:

* CTPOHUTH PACCYKJECHHSI HA OCHOBE UCITOJIb30BAHUS ITPABUJI JIOTHKHU;
* HCHOJB30BaTh MHOXKECTBA, OTIEPAIIMU C MHOXKECTBAMHU, UX rpaduyecKoe
MPEACTABICHUE IS OMIMCAHUS PEAIBHBIX MPOILIECCOB U SIBIICHUH, TTPU
pelIeHNUH 3a7a4 IPYTUX y4eOHbIX MPEIMETOB.
Yucaa

* (CBO0OOJIHO OIEPUPOBATH MOHITUSIMU: HATYPATbHOE YHCIIO, MHOXXECTBO
HaTypaJIbHBIX YUCEJ, IEJI0€ YHUCIIO0, MHOXKECTBO IEJIBbIX YHCEN,
OOBIKHOBEHHAsI Ip00Ob, €CATUYHAS IPOOh, CMEIIAHHOE YUCIIO,
palMOHAIBHOE YKCII0, MHOXKECTBO PALIMOHAIBHBIX YUCEIT, UPPALIMOHATBHOE
YUCJI0, KOPEHb CTETICHU N, JIEUCTBUTEIBLHOE YUCII0, MHOXKECTBO
JEeUCTBUTEIBHBIX YUCEJI, TEOMETPUYECKAsI MHTEPIPETAIIMS HATYPaIbHBIX,
LIEJIBIX, PallMOHAJIbHBIX, ICICTBUTEIBLHBIX YHCEIT,

* IIOHMMATh M OOBSCHATH PA3HUITY MEXKTy TTO3UIIMOHHOM U HETIO3UIIMOHHON
CHCTEMAaMH 3aIUCH YHCEIT;

* IIEPEBOJIUTDH YMCJIA U3 OJHOM CUCTEMBI 3aIMCH (CUCTEMBI CUMCIICHHS) B
APYTYIO;

* JIOKa3bIBaTh U UCTOJIL30BATh MPU3HAKH JAEIUMOCTH Ha 2,4, 8, 5, 3,6, 9, 10,
11 cymMmMBbl U IPOU3BENCHUS YUCEN ITPU BBIMOJHEHUU BBIUUCIICHUN U
pelieHnun 3aay;

* BBINOJHATH OKPYIVICHUE PAIUOHAJIBHBIX U UPPALIMOHATBHBIX YHCEI C
3aJaHHOM TOYHOCTBIO;

* CpaBHUBATH JEHCTBUTEIBHBIC YHCIIA PA3HBIMHU CIIOCOOAMU;

*  YHOOPSAA0YMBATH YKCIIA, 3aAMCAHHBIE B BU/I€ OOBIKHOBEHHOM U JIECATUYHON

31ech U nanee — 3HATH ONpeNeIeHHe IOHATHS, 3HaTh U YMETh JOKa3bIBaTh CBOMCTBA (IPH3HAKH, €CIIH OHHU €CTh)
TIOHSATHS, XapaKTePH30BaTh CBSA3U C JPYTUMH MOHATUSIMH, IPEACTABIISIS OHO TOHATHE KaK 9acTh [IEJIOCTHOTO
KOMILIEKCA, UCTIOJIB30BaTh OHATHE U €r0 CBOMCTBA IIPU MPOBEJICHUN PACCYKICHUHN, TOKAa3aTeIbCTB, PEIICHUN
3a7a4.



Ipobu, Yrcia, 3aniCaHHbIe C UCIIOIb30BaHUEM aprU(METHIECKOTO
KBaJ[paTHOTO KOPHS, KOpHEH cTenenu oonplie 2;

HaxoauTh HOJl n HOK uucen pazupiMu crioco0amMu M UCIIONIb30BaTh UX IpU
peIlIeHUH 3a/1ay;

BBITOJIHATH BBIYMCIICHUS U IPEOOPa30BaHUS BBIPAKEHUH, COIepKAIIUX
JeCTBUTENbHBIC YHCTIA, B TOM YUCIIE KOPHU HATypaJIbHBIX CTETICHEH.

B noBcegHeBHOM KM3HU U NIPHU W3YYEHUM IPYTUX NMPeIMETOB:

BBIIIOJTHATEL U OOBICHSITH PE3YIIbTAThl CPABHCHUA PC3YIIBTATOB BBIUMCIICHUM
IIpU pCHICHUU IMPAKTUYICCKUX 3a/1a4, B TOM YHCJIC HpI/I6J'II/I)KCHHI>IX
BI)I‘IPICJ'IGHPIﬁ, HCIIOJIb3Ys PA3HBIC CITOCOOBI CpaBHeHHﬁ;

3alIUCbIBAThb, CPABHUBATDL, OKPYITIATH YHCJIOBBIC JAHHBIC PCAJIBHBIX BCJIIMINH
C UCIIOJIb30BAHHUEM PA3HBIX CUCTCM U3MCPCHUA,

COCTAaBJAITh U OOCHUBATH Pa3HbIMHA croco0aMu YHCIOBBIC BBIPAKCHUS IIPU
PCUICHUHU IMPAKTUYCCKUX 3aJia4 U 3aJia4 U3 JPyIux y‘—IC6HBIX npcamMcToOB.

ToxknecTBeHHbIE IPe0OpPa3oOBaHUA

CB00OOIHO OIEpUPOBATh MOHATUSIMU CTEIIEHU C LETIbIM U IPOOHBIM
II0Ka3aTeleM;

BBINIOJIHATD JJOKA3aTEIbCTBO CBOMCTB CTENIEHH C LETBIMU U JPOOHBIMU
ITOKAa3aTeISIMU;

ONEPUPOBATH MOHATUAMHU «OJTHOWIECH», «MHOTOWIEH), «MHOTOWIEH C OHOU
IIEPEMEHHOWN», «MHOTOWIEH C HECKOJIBKUMH IIEPEMEHHBIMIY,

K03 (pUIIMEHTH MHOTOWIECHA, «CTaHAAPTHAS 3alIUCh MHOTOWIECHA», CTETICHb
OJTHOYJICHA U MHOTOUJICHA;

CBOOOJIHO BJIa/IETh MTPHUEMAMHU ITPE0Opa30BaHus 1IENIbIX U IPOOHO-
PaLMOHAJIBHBIX BBIPAXKECHUN;

BBIMOJIHSTH Pa3I0kKEHUE MHOTOWIEHOB HA MHOJKUTEIH Pa3HbIMU Ccrioco0amu,
C MCTIOJIb30BaHUEM KOMOMHALMN Pa3IMYHbIX IPUEMOB;

UCIOJIb30BaTh TeopeMy Buera u Teopemy, oOparnyio reopeme Buera, aiis
ITOMCKA KOPHEW KBAJAPaTHOTO TPEXUJIEHA U JUIsl PELICHUS 3a/1a4, B TOM YUCIIE
3aJ1a4 ¢ mapaMeTpamMu Ha OCHOBE KBaJPATHOTO TPEXUWICHA,

BBITIOJIHATH JEJIEHNE MHOTOYWIEHA HA MHOTOWIEH C OCTaTKOM;

JIOKa3bIBaTh CBOMCTBA KBAaIPAaTHBIX KOPHEN U KOPHEW CTENEHMU N,

BBINIOJIHATH MPE00pa30BaHus BHIPAXKECHUI, COlepKaIlUX KBaIpaTHbIE KOPHU,
KOPHHM CTENEHU N;

CBOOO/IHO OMIEPUPOBATH MOHATUAMH «TOKIECTBO», KTOXKAECTBO HA
MHOKECTBE, «TOKJECTBEHHOE MTPe0Opa3oBaHuEy;

BBITMOJIHSTH Pa3IMYHbIe MPE0OPa30BaHUs BEIPAKEHHH, COAEPKAILIMX MOYIIH.

() =

B noBceHeBHOM KU3HU U NIPU U3YYEHHUH JPYTrUX MPEeAMETOB:

BBITIOJIHATH MPe0Opa30BaHus U JEUCTBUS ¢ OYKBEHHBIMU BbIPAKEHUSMU,
YHUCIIOBBIE KOA(PPHUIIMEHTHI KOTOPBIX 3aMCAHbI B CTAHIAPTHOM BHJIE;
BBITMOJIHATH MPEOOPa30BaHUs PAllMOHATIBHBIX BHIPAXKEHUH MPU PELICHUH



3a/1a4 IPyruxX y9eOHBIX MPEAMETOB;
*  BBINOJIHATH MPOBEPKY MPABAONOA00US PU3UUECKUX U XUMUYECKUX HOPMYI
Ha OCHOBE CPaBHEHUS Pa3MEPHOCTEN U BAJICHTHOCTEM.
YpaBHeHMs U HEPABEHCTBA

* pelarh ypaBHEHUs CIOCOOOM Pa3IoKEHUsI HA MHOXKHUTEIN U 3aMEHbI
TIEPEMEHHOM;

* (CB00OAHO ONEPUPOBATH MOHATUIMU: YPAaBHEHHE, HEPABEHCTBO,
PABHOCHIIBHBIE YPAaBHEHHUS U HEPABEHCTBA, YPABHEHUE, SBIIIOLICECS
CJIEIICTBHEM JIPYIOr0 YpaBHEHUS, YPABHEHHUSI, PABHOCHJIBHBIE HA MHOXECTBE,
PaBHOCHWIbHBIE PE0OPa30BaHNS YPAaBHEHUH;

* permars pa3HblC BUJbI YPABHEHUM U HEPABEHCTB U UX CUCTEM, B TOM YHCIIE
HEKOTOpbIe ypaBHEHUs 3 U 4 creneHeil, IpoOHO-pallOHaTbHbIE U
UppalMOHaIbHBIE;

* 3HaTh Teopemy Buera s ypaBHEHHI CTENEHHU BBILIE BTOPOU;

* IIOHMMAaTh CMBICJI TEOPEM O PABHOCHUIIBHBIX U HEPABHOCHIIBHBIX
npeo0pa3oBaHUsX YPABHEHUN U YMETh X JOKa3bIBaTh;

* BJIAJICTh PA3HBIMU METOJAMH PEIICHUS YPABHEHNM, HEPABEHCTB U UX
CHCTEM, YMETh BbIOUpATh METO/] pellIeHHs U 000CHOBBIBATh CBOW BBIOOD;

* HCIHOJB30BaTh METOJ UHTEPBAJIOB [UJIs PEILICHUS HEPABEHCTB, B TOM YHCIIE
JPOOHO-PaLIMOHAJIBHBIX U BKIIIOYAIOIIUX B c€0s1 MppalioHaIbHbIE
BBIPAKCHUS,

* pewarh anredpanyeckrue ypaBHEHUSI U HEPABEHCTBA U UX CUCTEMBI C
napaMeTrpamu ajreOpanuyeckuM U rpaduueckuM MeToJamu;

* BJIQJICTh Pa3HBIMU METOJAMM J10KA3aTEIbCTBA HEPABEHCTB;

* pelarb ypaBHEHHUS B LEJbIX YUCIIAX;

* n300pakaTh MHOKECTBA HA MJIOCKOCTH, 33/1aBA€MbI€ YPABHEHUSMH,
HEPABEHCTBAMHU U X CHCTEMaMHU.

B noBcegHeBHOM KU3HU U NIPU M3YYEHHUH JAPYIrUX NPEAMETOB:

* COCTaBJISITh U PeIllaTh YPABHEHMsI, HEPABEHCTBA, X CUCTEMBI PU PEILICHUH
3aJ1a4 Ipyrux y4eOHbIX NMPEAMETOB;

* BBINOJIHATH OLEHKY MPABI0NOJ00MS pE3yJIbTaTOB, MOJIYYa€MbIX IIPH
pELIEHUH Pa3IMYHbIX YPABHEHUH, HEPABEHCTB U UX CUCTEM IPU PEIICHUN
3aJ1a4 Ipyrux y4eOHbIX NMPEAMETOB;

* COCTaBJIATh M PELIaTh YPABHEHMs M HEPABEHCTBA C ITapaMeTpaMu IpH
pEILICHUN 3a]ay APYTUX y4eOHBIX MPEAMETOB;

* COCTaBJIATh yPaBHEHHUE, HEPABEHCTBO MJIM UX CUCTEMY, ONIMCHIBAIOLINE
peabHyI0 CUTYalWIO WM MIPUKIAAHYIO 3a7a4y, MHTEPIPETUPOBATh
NOJIyYE€HHBIE PE3YIBTATHI.

DyHKIUU

e OmnepupoBaTh Ha 0A30BOM YPOBHE MOHSATUSMHU: IMOCIEAOBATEILHOCTD,
apu(MeTHIecKas Mporpeccus, FreOMeTpUIecKas MPorpeccus;
* ONEPUPOBATH MOHATUSIMU: TIOCIEIOBATEILHOCTD, aprupMeTHIECKAS



nporpeccus, TeOMEeTpuIecKast Iporpeccusi;

* pelarh 3a/1a4d Ha apu(PMETHYECKYIO U TEOMETPUUECKYIO IIPOrPECCUIO

* pelarh 3a/1a4d Ha IPOTPECCUU, B KOTOPBIX OTBET MOXKET OBITh IOJIy4YEH
HENOCPEACTBEHHBIM MOICYETOM 03 MPUMEHEHUST (POpMYyII.

* (CB00OAHO ONIEPUPOBATH MOHATUAMU: 3aBUCUMOCTb, (PYHKIIMOHATIbHAS
3aBUCHUMOCTb, 3aBUCHMAs U HE3aBUCHUMAs IEPEMEHHBIE, (DYHKIIHS, CIIOCOOBI
3aaHus QYHKIMH, apTyMEHT U 3HaueHue (QyHKIHMH, 00IaCTh ONpEAEICHUS U
MHOKECTBO 3HaYCHMSI (PYHKIINHU, HYTU QYHKIIHH, TPOMEXKYTKU
3HAKOTOCTOSIHCTBA, MOHOTOHHOCTh (DYHKITUH, HAUOOJIbIIIEEe U HAMEHbIIICE
3HAYEHHUS, YeTHOCTH/HEUETHOCTh (PYHKIIUH, TIEPUOJUIHOCTH (PYHKIINH,
rpaduk QpyHKINU, BEpTUKAIbHAS, TOPU3OHTANIbHAS, HAKJIOHHAS ACUMITOTHL;
rpaduk 3aBUCUMOCTH, HE SBISIONICHCS QyHKITUEH,

* CTpOUTh rpa@uKu GYHKIIHIA: TUHEHHON, KBaAPATUUHOM, TPOOHO-TMHEWHOIA,
CTEIIEHHOM MpU pa3HbIX 3HAYEHMSIX NTOKA3aTeNsl CTEIEHH, ;

* HCHOJb30BaTh IpeoOpa3oBaHus rpaduka QYHKIUKU I TOCTPOSHUS
rpaduKkoB QyHKIIHI ;

* aHaAJIMU3MPOBATh CBOICTBA (PyHKIUHI U BUJ I'paduKa B 3aBUCUMOCTHU OT
apaMeTpos;

* CcBOOOJIHO ONIEPUPOBATH OHATUSAMU: MTOCIENOBATEIBHOCTh, OTPAHUYCHHAS
MOCJIEZI0BATEIbHOCTh, MOHOTOHHO Bo3pacTaromias (yObIBaro1as)
MOCIIEZI0BATEIbHOCTh, MPEAET MOCIEI0BATeIbHOCTH, apu(MeTHIecKas
porpeccusi, TeOMETPUIECKasi MPOTPECCHs, XapaKTEPUCTHIECKOE CBOHCTBO
apuMeTHIECKOM (TeOMETPUUYECKON) TPOTrPECCHH;

*  HCHOJB30BATh METOJ MaTeMaTUYeCKOW MHAYKIUHU AJI BEIBOZA (POPMYIL,
JI0Ka3aTebCTBA PABEHCTB U HEPABEHCTB, PEIICHMS 33/1a4 Ha ACTUMOCTD;

* HCCIIEZOBATh MOCIEN0BATEILHOCTH, 3aJaHHBIE PEKYPPEHTHO;

* pematb KOMOMHUPOBAHHBIC 331a4M HA apU(PMETHIECKYIO U
reOMETPUYECKYIO POTPECCUHU.

B noBceqHeBHOI KU3HU M IPU U3yYeHUM JPYTUX MPeIMETOB:

* KOHCTPYMpPOBATh U UCCIEN0BaTh QYHKIMU, COOTBETCTBYIOIINE PEATbHBIM
MPOIIECCAM U SIBIEHUSIM, UHTEPIIPETUPOBATH MMOJTYUYECHHBIE PE3YJIbTATHI B
COOTBETCTBHHM CO CIIELU(UKON HccaenyeMoro nporecca Uil siBICHUS;

* HCIIOJIb30BaTh rpauKu 3aBUCUMOCTEHN ISl UCCIICOBAHMS PEaTbHbBIX
MIPOLIECCOB U SIBJICHUM;

* KOHCTPYHPOBATH U UCCIEN0BaTh QYHKIIMU TIPU PEIICHUH 3a]1a4 APYyTHUX
y4eOHBIX NMPEAMETOB, UHTEPIIPETUPOBATH MOJTYyUYEHHBIE PE3YJIbTATHI B
COOTBETCTBUH CO crieliupUKoN yueOHOro npeaMera.

CraTucTHKA U TeOpHUs BEPOSTHOCTEH

» Hwmeth npeacTaBieHNe O CTATUCTHYECKUX XapaKTEPUCTUKAX, BEPOSITHOCTH
CJIy4aitHOTO COOBITHS, KOMOWHATOPHBIX 3a/1a4ax;

* pemarh MPOCTEHIMEe KOMOMHATOPHBIC 3a]1a4 METOIOM MPSMOTO U
OpraHU30BaHHOTO TIepedopa;

* OrnepupoBarh MOHATUSIMHU: CTOJIOUATHIC U KPYTOBBIC THArPAMMBbI, TAOJIAIIBI



JaHHBIX, Cpe/iHee apudMeTnyeckoe, Merana, HauOoblee U HauMEHbIIIee
3HaA4€HHUs BBIOOPKH, pa3Max BbIOOPKHU, AUCIIEPCHS U CTAaHAAPTHOE
OTKJIOHEHUE, Clly4aiiHasi N3MEHYUBOCTb;

U3BJIEKaTh UH(OPMALIKIO, IPEICTABICHHYIO B TaOIMIaX, HA JUarpammax,
rpadukax;

COCTAaBJIATh TaOIUIIBI, CTPOUTH JUArpaMMbl U Tpa)uKy Ha OCHOBE JIAHHBIX;
OIIEPUPOBATh MOHATHIAMU: (paKTOpHAII YUCIIA, [IEPECTAHOBKU U COUYETAHUS,
TpeyronpHuk [lackans;

IPUMEHSATDH MPABUIIO MPOU3BEACHUS MIPH PEIICHUH KOMOMHATOPHBIX 3a]1ay;
OIEpUPOBATH MOHATUSAMHU: CITy4YallHbIN OMBIT, CIIy4ailHbII BBIOOD,
UCHIBITaHUE, 3JIEMEHTAPHOE CIy4yailHoe coObITHE (MCXOM), KIIAaCCHUECKOe
OIPEEIICHUE BEPOSITHOCTH CIIy4aiiHOIO COOBITHS, OTIEpalliy HaJ
CITy4allHbIMHU COOBITUSIMU;

IPECTaBIATh HH(OPMALIUIO C IOMOILBIO KPYroB Diliiepa;

penarh 3a1a4u Ha BBIYMCIEHUE BEPOSATHOCTH C IIOJCUYETOM KOIMYECTBA
BapHAHTOB C IOMOLIbI0 KOMOMHATOPUKU

IPECTaBIATh JaHHbIE B BUJE TaONIUL, IUarpaMM, rpauKoB;

YUTATh UHPOPMAIIHIO, IPEICTABICHHYIO B BUJI€ TaOIUIIbl, AUarPaMMBbI,
rpaduka;

OIIPEAENIATh OCHOBHBIE CTATUCTUYECKUE XaPAKTEPUCTUKH YUCIIOBBIX
HabOopOB;

OLICHMBATh BEPOSITHOCTh COOBITHS B IPOCTEUILINX CITydasiX;

MMETH MPEICTABICHUE O POJIM 3aKOHA OOJIBIINX YUCET B MACCOBBIX
SBJICHUSAX.

CB00OOIHO ONEepUpPOBaTh MOHATUSAMU: CTOJIOUATHIE U KPYTOBBIE IMarpaMMBbl,
TaOIUIBI TaHHBIX, CpeiHee apudMEeTHIECKOE, MeIaHa, HauOoJIbIlee U
HauMEHbIlIee 3HaY€HUs1 BBIOOPKH, pa3Max BBIOOPKH, TUCIIEPCUS U
CTaHJApTHOE OTKJIIOHEHUE, Clly4aiiHasi N3MEHYUBOCTB;

BBIOMpATH HanOoJee yNoOHBIHM crioco0 npecTaBiIeHus: HHGOpMaIINH,
aJICKBaTHBIN €€ CBOMCTBAM U 1I€JIIM aHAJIN3a;

BBIUUCIISATH YNCIOBBIE XapaKTEPUCTUKU BBIOOPKH;

CBOOOJTHO OTIEpUPOBATh MOHATUAMU: (PaKTOpUA YUCIIA, IEPECTaHOBKH,
COYETAHUs U pa3MEUIeHUs, TpeyrojabHuK Ilackans;

CBOOOIHO ONIEPUPOBATH MOHATUAMMU: CIIyYalHBIN OMBIT, CIy4alHbIN BBIOOD,
UCIIBITaHUE, 3JIEMEHTAPHOE ClTydyaiiHOe cOObITHE (MCXO), KIIACCUYECKOe
OTPEEIICHUE BEPOSTHOCTH CIIy4aifHOTO COOBITHS, OTIEpallii HaJ
CIIy4ailHBIMH COOBITUSIMH, OCHOBHbIE KOMOMHATOPHBIE (POPMYIIBL;
CBOOOIHO ONIEPUPOBATH MOHATUAMMU: CIIyYalHBINA OTIBIT, CIyYalHBIN BBIOOD,
UCIIBITaHUE, DJIEMEHTAPHOE CITydyaiiHOe COObITHE (MCXOJ), KIIACCUYECKOe
OTpeNieTICHHE BEPOATHOCTH CIIy4alHOTO COOBITHSI, OTIepalluy HaJl
CIIy9aiiHBIMH COOBITUSIMH, OCHOBHBIE KOMOWHATOPHBIE (POPMYITHI;

3HATh IPUMEPBI CIYYaHHBIX BEJIMYUH, U BBIYUCIATh UX CTATUCTUYECKHE
XapaKTEPUCTHKU;

UCITOJIb30BaTh (DOPMYITbl KOMOWHATOPUKH MPU PEIICHUH KOMOMHATOPHBIX
3a/1a4;



* pelaTh 33/1a4u Ha BHIYUCIIEHUE BEPOSITHOCTH B TOM YHUCIIE C
UCIIOJIb30BaHUEM (HOPMYIL.
B noBcegHeBHOM KM3HU U IPHU W3YYEHUM IPYTUX NPeIMETOB:

* OILICHMBAaTh KOJIMYECTBO BO3MOXKHBIX BAPHAHTOB METO/IOM Iepedopa;

* UMETb MPEACTABICHNUE O POJIH MPAKTUYECKH TI0CTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHH;

* U3BIIEKaTh, UHTEPIPETUPOBATH U MPE0OPa30BbIBATH HH(OPMAILIHIO,
MPE/ICTaBICHHYIO B Ta0NMIIaX, HA AMarpaMMmax, rpadukax, OTpakarouryro
CBOICTBA U XapaKTEPUCTUKU PeabHBIX IPOLIECCOB U SBJICHU;

*  ONpEIENATh CTATUCTHUECKUE XaPAKTEPUCTUKU BHIOOPOK IO TabIuIaMm,
auarpaMmam, rpadukaM, BEITIONHATH CPAaBHEHUE B 3aBUCHMOCTH OT IIEITH
pELIeHUS 3aa4K;

* OIICHUBATh BEPOSTHOCTH PEATHHBIX COOBITHI U SBICHUN

* CpaBHUBATh OCHOBHBIC CTATUCTUYECKUE XAPAKTEPUCTUKHU, TOTYyUYCHHBIC B
MPOLIECCE PELIECHUs MPUKIIATHON 3a/1a4M, U3YyUEHUsI PEaTbHOTO SABJICHNUS;

* OLICHUBAaTh BEPOSITHOCTD PEAJIbHBIX COOBITUIN U SBJICHUHN B HECIOKHBIX
CUTYaIUSX.

* TPEACTaBIATh UHPOPMAIUIO O PEATBHBIX MPOIIECCAX U SIBICHUIX CIIOCOOOM,
aJICKBaTHBIM €€ CBOMCTBaM H LIEJIM HCCIIEIOBAHMUS;

* AHAJU3UPOBATh U CPABHUBATH CTATUCTUUYECKUE XaPAKTEPUCTUKHU BHIOOPOK,
MOJIYYEHHBIX B MTPOLIECCE PELICHUS MPUKIAAHOMN 3a/1a4u, N3yUYCHUS
peaIbHOTO SIBJICHHUS, PEIICHUS 3a/1aud U3 JIPYTUX YYEOHBIX MPEIMETOB;

* OIICHUBATh BEPOSTHOCTDH PEATHHBIX COOBITHI U SBICHUN B PA3JIMYHBIX
CUTYaIUSX.

TexcToBbIE 321a4UH

* pelarh 3a/1a4d 0 KOMOMHATOPUKE U TEOPUH BEPOSITHOCTEH Ha OCHOBE
UCIOJIb30BaHMS U3YYEHHBIX METOJJIOB U 000CHOBBIBAThH PELICHHUE;

* pemarb HECIOXKHBIE 337]a4M IO MATEMAaTUYECKOM CTaTUCTHUKE;

* OBJIAJIETb OCHOBHBIMHU METOJAMU PEIIECHHUS CIO’KETHBIX 3a/1a4:
apu(pMeTHYeCKUii, anredpandeckuii, nepedop BapuaHTOB, TEOMETPUUECKUN,
rpauuecKuii, TPUMEHATh UX B HOBBIX 11O CPABHEHUIO C U3yYEHHBIMU
CUTyalUsIX.

* Pemars npocThlie U CIOKHBIE 3a]]a4H, a TAKKE 33]]a4M MOBBIILIEHHON
TPYZAHOCTHU U BBIAEISTh HX MaTEMaTHYECKYH0 OCHOBY;

* pacno3HaBaTh PAa3HbIE BUJBI U TUIIBI 33/1a4;

* HCIIOJIB30BATh Pa3HbIC KPATKUE 3aIMCH KaK MOJIETIN TEKCTOB CIIOKHBIX 3a/1a4
¥ 3a]1a4 MTOBBIILIEHHON CIOXHOCTH JIJIs1 TOCTPOEHHMSI [IOUCKOBOM CXEMBI U
peleHus 3aa4, BBIOUPATh ONTUMAJIBHYIO JUIl paccCMaTpUBaeMoi B 3a1aue
CUTyallu! MOJIETb TEKCTA 3a]a4H;

* pa3nuyarb MOJEJb TEKCTA U MOJIEIb PEIIECHU 3314, KOHCTPYHUPOBATh K
OIHOW MOJIEJIN PELLEHUS CIIOKHBIX 3a7]ad pa3HbIE MOJAEIN TEKCTA 3a/1auH;

* 3HATh U MPUMEHATH TPU crloco0a MOKCKA pelleHus 3a1a4 (0T TpeOoBaHUs K
YCIIOBUIO U OT YCIIOBUSA K TpeOOBaHUIO, KOMOMHUPOBAHHBIN );



*  MOJEIHUPOBATH PACCYKIACHHUS P MOUCKE PELICHUS 3a7a4 C MOMOUIbIO Tpad-
CXEMBl;

*  BBIJICJISTH 3TAIbI PEIICHUS 33141 U COIEpKAHUE Ka)KOTo dTara;

* yMEeTh BHIOUpATh ONTUMAIILHBIN METO PEIICHUS 3a/1auid U 0CO3HABATh
BBIOOp METO/Ia, paCCMaTPUBATh Pa3JIMYHbIE METO/IbI, HAXOIUTh Pa3HbIC
pelieHus 3a1a4u, €CIu BO3MOXKHO;

* aHAJU3HUPOBATh 3aTPYAHEHUS MIPU PELICHUU 3a]1a4;

* BBIOJIHATH Pa3JIMYHbIEC IPe0oOpPa30BaHUs NPEAJIOKEHHOHN 33/1a4u,
KOHCTPYHPOBATh HOBBIC 33Ja4H U3 JAHHOMW, B TOM YKCJIe OOpaTHbIE;

* WHTEPHPETUPOBATH BHIYMCIUTEIBHBIE PE3YIBTATHI B 33]]a4€, UCCIE0BATh
MOJIyYEHHOE PEIICHHE 3a1a4U;

* U3MEHATH YCIOBHUE 33]1a4 (KOJMYECTBEHHBIE WIIM KAYECTBEHHBIE TAHHBIE),
UCCJIEZIOBATh M3MEHEHHOE MTPE0Opa30BaHHOE;

* aHaJU3HMPOBATh BCEBO3MOXKHBIEC CUTYAIIUHU B3AUMHOTO PACIIONOKEHHUS IBYX
OOBEKTOB U U3MEHEHHE UX XapAKTEPUCTHK IPU COBMECTHOM JIBHKEHUU
(CKOpOCTh, BpEMsl, PACCTOSIHUE) IIPU PEILICHUH 3a7a4 Ha JBUKECHUE ABYX
O0OBEKTOB KaK B OJTHOM, TaK U B IIPOTHBOIIOJIOKHBIX HAIPaBICHUSX,
KOHCTPYHPOBATh HOBBIE CUTYallUd HA OCHOBE U3MEHEHUS YCIOBUM 3a/1aun
IPU JBUKECHUHU IO PEKE;

* HCCJIEZOBaTh BCEBO3MOXHbBIEC CUTYalMH MIPU PELICHUU 3a]1ad Ha IBUKEHUE
0 pEKe, pacCMaTpyBaTh Pa3HbIE CUCTEMbI OTCUETA;

* pemarb pa3HOOOpa3HbIE 3a]]aUl «HA YaCTh»;

* pemarb 1 000CHOBBIBATh CBOE PELIECHUE 3a/1a4 (BbLACIATh MATEMAaTHUYECKYIO
OCHOBY) Ha HAXOXJEHHUE YaCTH YUCJIA U YUCJIA 110 €r0 YaCTU Ha OCHOBE
KOHKPETHOTO CMBICIIA IPOOH;

* OOBSICHITH UACHTUYHOCTH 3aa4 PA3HBIX THUIIOB, CBA3BIBAIOIIUX TPH
BEJIMUMHBI (Ha paboTy, HA MOKYIIKU, Ha IBUKEHHE), BBIIEISATH 3T BEJIMUUHBI
Y OTHOILEHUS] MEXTy HUMHU, IPUMEHSATh UX NP PELICHUHU 3a]ad,
KOHCTPYHPOBaTh COOCTBEHHBIE 3371a4 YKAa3aHHbBIX TUIIOB,;

* BJIaJIeTh OCHOBHBIMHM METOJaMH PEIICHUS 3a/1a4 Ha CMECH, CILJIaBBI,
KOHLIEHTPAILMH, UCII0Ib30BATh UX B HOBBIX CUTYAIUSIX [0 OTHOUICHHUIO K
U3yUYEHHBIM B Ipoliecce 00yUueHus;

* pelarh 3a/1a4d Ha MPOILEHTHI, B TOM YHUCIIE, CIIO’KHBIE TPOLIEHTHI C
000CHOBaHMEM, UCIIOJIB3YS Pa3HbIE CIIOCOOBI;

* pemark JOTMYECKHE 3a1a4l Pa3HbIMH CIIOCOOaMH, B TOM YHCIIE, C ABYMS
OJ0KaMU U ¢ TpeMsl OJIOKaMH JIaHHBIX C MOMOILBIO TaOuI;

* pemark 3a/1a4M Mo KOMOMHATOPUKE U TEOPUHU BEPOSITHOCTEN Ha OCHOBE
MCITIOJI30BAHUS U3yUYEHHBIX METO/I0B U 000CHOBBIBATh PEILICHUE;

* pemarb HECIOXKHBIE 33J]a4M IO MATEMAaTUYECKOM CTaTUCTHUKE;

* OBJIAJETh OCHOBHBIMU METOJAMH PEIICHHUs CIOKETHBIX 3a]1au:
apupMeTHIeCKUid, anredpandeckuid, mepedop BapuaHTOB, TEOMETPUUECKUH,
rpaduyueckuii, PUMEHATh UX B HOBBIX IO CPABHEHHIO C U3YUCHHBIMU
CUTYyaLHsIX.

B noBceHeBHOI KU3HU M IPU U3yYeHUH PYTUX MPeIMETOB:



KOHCTPYHPOBATh HOBBIE JJIS1 JAHHOM 3a/1a4d 33JJa4YHbIE CUTYallUH C yYETOM
peaNbHBIX XapaKTEPUCTUK, B YACTHOCTH, IIPU PELLICHUH 3a/1a4 Ha
KOHILICHTpAIlUM, YYUTHIBATh IJIOTHOCTH BEILIECTBA; peliaTh U
KOHCTPYHPOBATH 3a]1a4M Ha OCHOBE PACCMOTPEHUSI peajibHbIX CUTYallUil, B
KOTOPBIX HE TpeOyeTCsl TOUHBIN BEIYUCIUTEIIBHBIN PE3yiIbTar;

pelIaTh 3a/1a4M Ha IBUYKECHHE TI0 PEKE, paccMaTpuBasi pa3HbIE CUCTEMBI
OTCUCTA;

KOHCTPYHPOBATh 3a/Ia4HbIe CUTYAIINH, TPUOIMKCHHBIC K PeaTbHOM
JICUCTBUTEIIBHOCTH.

I'eomerpuueckue Gurypsol

CB0OOHO OTIEpUPOBATH TEOMETPUICCKUMHU MTOHSATHUSIMH MPU PEIICHUN 33,139
Y TIPOBEJCHUU MAaTEeMATUUECKUX PACCYKICHHUIA;

CaMOCTOATEIEHO (OPMYIUPOBATH ONPEICTICHUS TEOMETPUICCKUX QUTYD,
BBIJIBUTaTh TUMIOTE3bl O HOBBIX CBOMCTBAX M MpPHU3HAKAX T€OMETPUUYECKUX
¢buryp u 000CHOBBIBATh UJIK OMIPOBEPraTh UX, 0000IIaTh WU
KOHKPETU3UPOBATh PE3yJIbTaThl HA HOBBIE KJIACCHI PUTYP, TPOBOJIUTH B
HECJIOKHBIX CIydasix Kiaccuukanuio GUryp mo pa3indHbIM OCHOBAHUSIM;
UCCJIeI0OBATh YEPTEKH, BKITIOUasi KOMOMHAIMU (DUTYD, U3BIIEKATb,
WHTEPHPETUPOBATH U MPeoOpa30BbIBaTH MHGOPMAIINIO, MPEJCTABICHHYIO Ha
yepTexax;

pelaTh 3a/1a4M TEOMETPUUECKOTO COAECPIKAHUS, B TOM YHCIIE B CUTYalHX,
KOTJla aJITOPUTM PEIICHUS HE CIEAYET IBHO U3 YCIOBUS, BHIIIOIHATH
HE0O0XOIUMBbIE JJI PEIICHUS 3a]1au JOTIOTHUTENIbHbIE TTOCTPOCHUS,
UCCIIEI0BATh BOBMOKHOCTD MPUMEHEHUS TEOpEM U (HOPMYJT JJIsl PEILICHUS
3aj1a4;

bopMynMpOBaTh U 10KA3bIBATh TEOMETPUUECKHUE YTBEPIKICHMUS.

B noBcegHeBHOM KU3HU U NIPU M3YYCHHUH JAPYIrUX NPEAMETOB:

COCTaBJISITh C UCMOJIb30BAHUEM CBOMCTB F€OMETPUUYECKUX (DUTYD
MaTeMaTH4eCKUEe MOJIEH JIJIsl PEeIICHUs 3a7a4 MPAKTUUYECKOrO XapaKkrepa u
3aJla4 U3 CMEXHBIX JUCLMIUIMH, UCCIEI0BaTh MOJYyYEHHbBIE MOJEIH U
UHTEPHPETUPOBATH PE3YJIbTAT.

OTHoOIIEeHUA

BnaneTs NOHATHEM OTHOIICHHS KaK METANPEAMETHBIM;

CBOOOIHO OTIEPUPOBATh MOHATUSAMU: PABEHCTBO (PUTYp, paBHbIE PUTYPBHI,
PABEHCTBO TPEYTOJIbHUKOB, APaIETbHOCTh MPSIMBIX, IEPIEHIUKYIIIPHOCTD
NPSMBIX, YIIIBI MEXTY TPSIMBIMH, IEPIEHANKYIISP, HAKIOHHAS, TPOCKIHUS,
nonodbue Guryp, nogoOHbIe PUrypbl, NOJOOHBIE TPEYTOJbHUKHY;
UCIIOJIb30BaTh CBOIMCTBA MMO100MS 1 paBeHCTBA (QUTYp NP PELICHUH 3a/1ad.

B noBcenHeBHOM KN3HU U IIPH U3YYCHHMH IPYTUX NIPECAMETOB:

MCMOJIb30BaTh OTHOIICHUS JIJI1 IOCTPOEHUS U UCCIIEIOBAHUS
MaTeMaTHYECKUX MOJICNIe 0OBEKTOB peaTbHOM KU3HH.

I/I3MepeHl/lﬂ H BBIYUCJICHUA



* TPOBOJIUTH MPOCTHIC BHIUMCICHHS HA 00BEMHBIX TeJax;

* (opMynMpoBaTh 33J1a4M Ha BBIYMCIICHUE JJIUH, IJIOLAAeH 1 00bEMOB U
pemarb ux

* (CB00OAHO ONEpUPOBATh MOHATUIMMU JUIMHA, IUIOIIA](b, 00bEM, BEIMUNHA
yIiIa KaK BEJIMYMHAMU, UCIIOIb30BaTh PABHOBEINKOCTD U
PABHOCOCTABIICHHOCTD IIPU PEILIEHUH 33]1a4 Ha BEIYMCIICHHE,
CaMOCTOSITENIBHO T10JIy4aTh U UCIIOJIb30BaTh (POPMYIIBI /1JIsl BEIUMCIICHUN
iomaaen 1 00beMoB PUTyp, CBOOOTHO OMEPUPOBATH HITMPOKUM HAOOPOM
¢dbopMyn Ha BBIYKCIICHHUE MIPH PEIICHUH CIOKHBIX 3a/1a4, B TOM YHCTIE U
3aJla4 Ha BBIYMCIICHHE B KOMOMHAIUAX OKPYKHOCTU U TPEYTOJIbHUKA,
OKPY>KHOCTH M YETBIPEXYTOJIbHHKA, & TAKXKE C IPUMEHEHUEM
TPUTOHOMETPUU;

*  CaMOCTOSITENIbHO (POPMYIMPOBATH TUIIOTE3bI U IPOBEPSITH UX
JIOCTOBEPHOCTb.

B noBceqHeBHOM KM3HU U IIPU U3YYEHUH APYITHX NPEAMETOB:

* CBOOOJHO ONEepUpPOBaTh GOpMyJaMU MIPU PELIEHUU 33]a4 B IPYTUX Y4eOHbIX
npeaMeTax U Ipy IPOBEACHUN HEOOXOIUMBIX BBIYMCICHUN B peabHOM
KHU3HU.

I'eomerpuyeckune nocTrpoeHust

* OnepupoBarh MOHITHEM HaOOPa IEMEHTOB, OMPEACISIOMINX
reOMEeTPUIECKYI0 (QUTYypy, BIaJETh HAOOPOM METOJIOB MTOCTPOCHUIMA
LUPKYJIEM U JINHEHKOW;

* [POBOJUTH AHAIN3 U PEAIM30BBIBATH JTAIlbl PELICHUS 3a1a4 Ha TOCTPOCHUE.

B noBceaHeBHOM »KM3HU U NP U3YUYEHHUHU APYTrUX MPeIMeTOB:

¢ BBIIIOJJHATB IIOCTPOCHHUA HAa MCCTHOCTH;
* OIICHMBATh Pa3Mephl peaTbHBIX 00BEKTOB OKPYKAIOIIETO MHUPA.
IIpeoGpa3zoBanus

* OnepupoBarh IBMKECHUSMU U TPEOOPA30BAHUSIMHU KaK METANPEIMETHBIMU
MOHATUSIMU;

* OINEepUpPOBaTh MOHATHEM JIBUKEHUS U TPeoOpa3oBaHus MoJ00uUs AJis
000CHOBaHUM, CBOOOTHO BIaIETh MPUEMaMHU MOCTPOEHUS HUTYp C
MIOMOIIBIO IBIKEHUN U TIpeo0pa3zoBaHus Mo00UsI, a TaKKe KOMOMHAIIMSIMU
JBIKEHUH, TBMKCHHUM U TpeoOpa30BaHuUii;

* HCIIOJIb30BAaTh CBOMCTBA JBMIKEHUHN U MIPEOOPa30BAHMIL JIJIsi IPOBECHUS
000CHOBaHUS U JOKAa3aTEeNbCTBA YTBEPKACHUN B TEOMETPUH U JPYTHX
y4eOHBIX MMpeAMETax;

* T0JIb30BAThCSI CBOMCTBAMM JIBXKEHU U ITpeoOpa3oBaHUM MPU pelICHUU
3a/1ay.

B noBceqHeBHOM KM3HU U NIPH U3YYEHUM IPYTUX MPeIMETOB:

* TPUMEHATH CBOMCTBA ABMKEHUI U MPUMEHATH MOA00UE 1JIs MOCTPOCHUI U
BBIYMCIICHUH



* MPUMEHSTH CBOMCTBA ABMKEHUM U MPUMEHSATH MOJ00UE JIJIs1 MOCTPOCHUM U
BBIYMCIICHUH.
BekTOpbI 1 KOOPAUHATHI HA MJIOCKOCTH

* OmnepupoBars Ha 0230BOM YpPOBHE MOHATUAMH BEKTOpP, CyMMa BEKTOPOB,
IMPOU3BCACHNC BCKTOPA HAa YUCJIO, KOOPAWHATLI HA IINIOCKOCTH,

¢ OIpcaciiTb HpI/I6JII/I}KeHHO KOOpAHWHATHI TOYKHU I10 €C I/I306pa)KGHHIO Ha
KOOleHHaTHOﬁ IIJIOCKOCTH

o CB060,Z{HO OIICPpUPOBATH TOHATHUAMHU BCKTOP, CyMMa, PA3HOCTb BCKTOPOB,
IMPOU3BCACHNC BCKTOPA HA YUCJIO, CKAJIIPHOC IIPONU3BCACHUC BCKTOPOB,
KOOPAWHATHI Ha IIJIOCKOCTH, KOOPAHWHATBI BEKTOPA,

* OnepupoBarh MOHATUSAMHU BEKTOP, CyMMa, pa3HOCTh BEKTOPOB,
IMPOU3BCACHUC BCKTOpPA HA YU CJIO, YI'OJI MCKIY BCKTOPaAMHU, CKAJLIPHOC
IMPOU3BCACHUC BCKTOPOB, KOOPAWMHATHI HA IIJIOCKOCTH, KOOPANHATBI BEKTOPA,

® BBIIIOJIHATH I[CﬁCTBI/ISI HaJl BCKTOpaMH (CHO)KGHI/IC, BBIYMTAHUC, YMHOKCHHC
Ha ‘-II/ICJ'IO), BBIYHCJIATH CKAJIAPHOC IIPOU3BCIACHUC, OIIPCACIIATL B
MIPOCTENIINX CIIyYasX yroJl MEKI1y BEKTOPAaMHU, BBIIIOJIHATH PA3JI0KEHUE
BCKTOPAa Ha COCTABJIAIOIINC, IPUMCHATDH IIOJTYYCHHBIC 3HAHWS B (I)I/ISI/IKG,
IIOJIB30BAaThHCA (bOpMYJIOfI BBIYUCJIICHHUA PACCTOAHUA MCKAY TOYKAMU 110
HN3BCCTHBIM KOOpAWHATAM, UCIIOJIb30BATh YPABHCHHUA (1)I/Il“yp JJI1 PCIICHUA
3ajad4,

¢ IIPHUMCHATH BCKTOPLI U KOOPAHWHATHI IJIA PCIICHUSA I'COMCTPUYICCKHUX 3a/1a4 Ha
BBIYUCJICHUC IJIMH, YITIOB

¢ BIAaJACTb BCKTOPHBIM U KOOPAWHATHBIM MCTOJOM Ha IINIOCKOCTH JIA PCHICHUA
3a4a4 Ha BBIYHMCJIICHHUC U JOKA3aTCIIbCTBA,

® BBIIIOJHATH C IIOMOIIBIO BEKTOPOB U KOOPAHMHAT JOKA3aTCIbCTBO M3BCCTHBIX
€My reOMeTpUYECKUX (PAKTOB (CBOMCTBA CPEIHUX JIMHUMI, TEOPEM O
3aMCUaTCIIbHBIX TOUKAX U T.H.) H IIOJIy4YaTb HOBLIC CBOMCTBA U3BECTHBIX
duryp;

* HCIOJIb30BaTh ypaBHEHUs (GUTYp ISl pEUICHUS 33]1a4 U CAMOCTOSTEIbHO
COCTaBJISITh YPABHEHHUSI OTAENIbHBIX MIIOCKUX (PUTYD.

B noBceaHeBHOM »KM3HU M NIPHU U3YUYEHHUHU APYrUX NpPeIMeTOB:

* HCIOJIb30BATh MOHATUSA BEKTOPOB M KOOPJAMHAT JIJIsl PEILICHUS 3a7a4 110
¢usuke, reorpaduu U ApyruM y4eOHBIM MPEAMETaM
*  HCHOJb30BaTh BEKTOPHI JIJIS pELIEHMs MPOCTENUIINX 3a]1a4 Ha OIpeeIeHue
CKOPOCTH OTHOCUTEIBHOTO JIBUKEHUS
*  HCHOJb30BaTh MOHITHUS BEKTOPOB U KOOPIMHAT JJIsl PELIEHUs 3aa4 110
busuke, reorpaduu U APyruM yIeOHBIM MIPEAMETaM.
HUcropust MaTreMaTuKu

» XapaxTepu3oBaTh BKJIAJ BBIAAIOMINUXCSA MAaTEMAaTUKOB B Pa3BUTHE
MaTeMaTUK{ U UHBIX HaydHBIX 00JacTeil;

* IIOHMMAaTh POJIb MATEMATUKH B pa3BuUTHH Poccun

* [loHumars MaTEMaTUKy KaK CTPOTO OPraHU30BAHHYIO CUCTEMY HAy4YHBIX



3HAHWM, B YaCTHOCTH BJIAJICTh MPEACTABICHUSIMU 00 aKCHOMATHYECKOM
MOCTPOCHUU T€OMETPUM U TIEPBUYHBIMU MPEICTABICHUSIMHU O HEEBKJIUIOBBIX
r€OMETPHSIX;
* paccMarpuBaTh MAaTEMAaTUKY B KOHTEKCTE UCTOPUU PA3BUTHUS LIMBUWIN3ALMHU U
HMCTOPUHU PA3BUTHUA HAyKH, TOHUMATh POJIb MAaTEMATUKHU B pa3BuTuu Poccuu.
MeToabl MAaTEMATUKH

* Hcrnonb3ys n3y4eHHbIE METO/BI, IPOBOIUTH JOKA3aTENbCTBO, BBIITOJIHATH
OIIPOBEP>KCHHUE;

* BbIOMpATh U3yYEHHbIE METO/bI U UX KOMOMHAIINY JIsl pEIICHUS
MaTeMaTHYECKUX 3a1ay;

* HCIOJIb30BaTh MaTEMaTUUECKUE 3HAHUS JJI1 ONTMCAHUsI 3aKOHOMEPHOCTEN B
OKpY>Karolei IeCTBUTENIBHOCTH U IPOU3BEAECHUSAX UCKYCCTBA,

* PUMEHATH MPOCTENIINE MPOrPAMMHBIE CPEJCTBA U JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH MaTEMaTUUYECKUX 3a/1au.

* BuageTs 3HaHUAMU O Pa3IUYHBIX METOAAX OOOCHOBAHMS M OITPOBEPKEHUS
MaTeMaTHYECKUX YTBEPKICHUI U CaMOCTOSITEIbHO TPUMEHSTh UX;

* BJAJETh HABBIKAMU aHAJIM3a YCIOBUS 331a4M U ONPEAEICHUS MOAXOASAIINX
JUISL peIIeHUs 3a]]a4 U3yYEHHBIX METO/I0B WIIM X KOMOWHAUH;

* XapaKTEepU30BaATh ITPOU3BEIACHUSI UCKYCCTBA C YYETOM MaTEMaTHYECKUX
3aKOHOMEPHOCTEN B IPUPOJE, UCIIOIB30BaTh MATEMATUYECKHE
3aKOHOMEPHOCTH B CAMOCTOSITEIbHOM TBOPUYECTBE.

2. Conepxxanue npeameta «MaremaTnuka

Auredpa

Yucia

PanuonajabHbIe YHCIa

MHOXeCTBO palMoHaNbHbIX YKced. CpaBHEHHME pAIlMOHAIBHBIX YHCEI.
JleficTBUSL ¢ palMoHAJIBLHBIMU 4ucIaMU. [Ipedcmasnenue payuoHaibHO20 YUCIA
oecssmuyHol 0poowio.

HNppanuoHanbHbie YUCIa

[TonsiTne wWppanroHaNBLHOrO 4YwMcia. Pacrno3HaBaHWE HPPALMOHATIBHBIX

yucen. llpumepsl nokazatenbcTB B anreOpe. MppanuoHanbHOCTH 4Mca \/E
[Ipumenenue B reomerpuu. CpagHenue uppayuoHnanbHvlx uucen. MHodcecmeo
0elicmeUmenbHbIX ucell.

To:knecTBeHHbIE IPe00pa3oBaHUs

YuciioBble 1 0yKBEHHbIE BBIPAKEHUA

Bripaxxenne ¢ nepeMeHHOW. 3HaueHHe BbIpakeHus. [loacraHoBka
BBIPAKEHUN BMECTO MEPEMEHHBIX.

Ileable BbIpameHus

Crenenb ¢ HaTypaJlbHBIM TOKa3zareieM U ee cBoiicTBa. lIpeoOGpazoBanus
BBIPAKECHUN, COAEPIKALLUX CTEIICHU C HATYPaJbHbIM IIOKA3aTEIIEM.

OnaunousnieH, MHorowieH. JIeHCTBUS C OJHOYJIEHAMHU W MHOTrOYJICHAMU
(citokeHue, BBIYMTAHHME, YMHOXEHUE). POpMyJsibl COKpPAIIEHHOTO YMHOKECHHS:



Pa3HOCTh KBAJAPATOB, KBAJIpaT CYMMBI M Pa3HOCTH. Pa3noxeHne MHOTOWICHA Ha
MHOXHUTEJIM: BBIHECEHHE OOIIEr0 MHOXMTENs 3a CKOOKU, 2epynnuposka,
npumeHeHue @GOpMyn COKpAweHHo20 YMHoxMceHus. Keaopamuwiti mpexuinen,
pasznodicenue Keaopamuo2o mpexuieHa Ha MHOXCUMEU.

JIpoOHO-paliuOHAIbHbIE BbIPAKEHUS

Crenenb c 1enbIM MokazateneMm. lIpeoOpazoBanue JIpOOHO-JIMHEWHBIX
BBIpQKEHUN: CJIOKECHHE, yMHOXKEHHUEe, JelieHue. Aneebpauueckas O0poodb.
Jonycmumbie 3nauenusi nepemeHHvlx 6 OpPOOHO-PAYUOHATLHBIX BbIPANCEHUSX.
Coxpawenue aneeopauveckux opooei. IlIpusedenue ancebpauyeckux Opobetl K
obwemy sHamenamenro. [lelicmseus ¢ aneedopaudeckumu OpooaMu. ClodceHue,
svlyumanue, YMHodceHue, oeleHue, 6036e0eHue 8 Cmenetb.

IIpeobpa3zosanue gvipadxceHuti, cooeprHcauux 3HaxK MoOys.

KBaaparnubie kopHH

Apudmernueckuil KBaJpaTHBIH KopeHb. IIpeoOpa3zoBaHKe BBIpaKEHUH,
coJlep KalluX KBaJpaTHbIe KOPHU: YMHOXEHUE, JIeJICHUE, BHIHECEHUE MHOXKHUTEIS
U3-TI0J] 3HAKA KOPHSI, BHeCeHue MHOMCUmes noo 3HAK KOPHSL.

YpaBHeHUS U HEPABEHCTBA

PaBencrBa

UYucinoBoe paBeHcTBO. (CBOMCTBA YHUCIOBBIX PABEHCTB. PaBEHCTBO C
IIEPEMEHHOM.

YpaBHeHus

[TonsiTie ypaBHEHUST W  KOpHA ypaBHeHUs. [Ipedcmasnenue o
pasrocunvHocmu  ypaeuenuu. Qobaracmv onpeoeneHus YpasHeHus (0O1acmo
O0ONYCMUMbIX 3HAYEHUL NEePEMEHHOIL).

Jluneiinoe ypaBHeHUE U €r0 KOPHH

Pemenne nuHeWHBIX ypaBHEHWH. JlumelriHoe ypasHeHue ¢ napamempom.
Konuuecmso kopmueii numeiinoco ypasnenus. Pewenue nunetinvix ypasnenuii c
napamempom.

KBaaparHoe ypaBHeHUe U €r0 KOPHU

KBagpatueie ~ ypaBHenusi.  HemonHble — KBajpaTHbE  YpaBHEHMS.
JIMCKpYMHUHAHT KBaJgpaTHOro ypaBHEeHUs. DopMyna KOpHEHM KBaIpaTHOIO
ypaBHeHusl. Teopema Buema. Teopema, obpammuas meopeme Buema. Pemienue
KBaJIPAaTHBIX YPaBHEHUMN:UCIIONB30BaHUE (OPMYIBI JJIi HAXOXKIEHUS KOpHEH,
epaghuueckull Memoo peweHusl, pa3lodceHue Ha MHOdCUmenu, noobop KOopHel ¢
ucnonvsosanuem meopemol Buema. Konuuecmeo KopHeli K8aOpamHo20 ypagHeHusl
8 3aeucumocmu om e20 Ouckpumunawma. bukxeaopamnvie ypasnenus. Ypasnenus,
Cc800UMbLE K TUHEUHbIM U Keaopamuvim. Keadpammuble ypasHenus ¢ napamempom.

/{po0HoO-paniuoHaIbLHBbIC YPABHEHUS

Pemenne mpocremmx apoOHO-TMHEWHBIX YpaBHEHUU. PeuieHue OpooOHO-
PAYUOHATILHBIX YPAGHEHUU.

Memoobl pewienus ypasHenuii. Memoovl PAGHOCUNbHBIX NPeobpa308aHuUll,
Memoo 3amenbl nepemenHol, epaguueckuti memoo. Hcnonv3oeamnue ceolicmes
@DyHKYUL npu peweHuy ypasHeHUl.

Ipocmetiwue uppayuonanvhvle ypaguenus euoa [ f (x) =a, J f(x)= \#/g (x) .




Vpasnenus suda X' =a.Ypasnenus 6 yenvix wuciax.

CucreMbl ypaBHeHHIt

YpaBHeHHE C JByMs IEpEeMEHHbIMU. JIMHENWHOE ypaBHEHHME C JBYyMS
NepeMeHHBIMU. [Ipamas kak epaguyeckas unmepnpemayusl IUHEUHO20 YPAGHEHUS
¢ 08YMSl NepeMeHHbIMU.

IlonaTHe cucTteMsl ypaBHeHHU. Pemienne cucreMsl ypaBHEHHM.

Meroabl pelieHus CUCTEM JIMHEWHBIX YpaBHEHUH C ABYMs MEPEMEHHBIMU:
epaghuueckuti Memoo, Memoo CJLONHCEeHUs1, METO]T TIOJICTAHOBKH.

Cucmemul TUHEUHBIX YPAGHEHUU C NAPAMEMPOM.

HepaBenctBa

UYucnoBble HepaBeHcTBAa. (CBOMCTBA YMCIOBBIX HepaBeHCTB. I[IpoBepka
CIIPABEAJIMBOCTH HEPABEHCTB MPH 33JIaHHBIX 3HAYCHUSIX TTEPEMEHHBIX.

HepasenctBo ¢ nepemennoii. Ctporue u HecTporue HepaBeHctsa. Ooaacms
onpeoenenusi HepageHcmaa (001acmv 00NYCMUMbIX 3HAUEeHUL NePeMEeHHOlL).

Pemenne nMHENHBIX HEPABEHCTB.

Ksaopamnoe mnepasencmeo u e2o pewenus. Pewenue keaopammbvix
HEepaseHcme: UCNONb308AHUE CBOUCME U 2paguKka KeAOpamuyHou @QYyHKYUU,
Memoo UHmMepeanos. 3anuch peuieHus KeaopamHo2o HepaseHcmad.

Pewenue yenvix u  OpoOHO-pAYUOHATILHLIX  HEPABEHCME  MEmOOOM
UHMEPBAI08.

CucremMbl HEPABEHCTB

CucreMbl HEpaBEHCTB C OAHOW IIEPEMEHHOM. PerieHre cucTeM HEPABEHCTB €
OJIHOM TIEpEMEHHOM: JIMHEUHBIX, kgadpamuvix. VI300pakeHne pelieHusl CUCTEMbI
HEPaBEHCTB HA YMCJIOBOM IPSIMOiA. 3aIliCh PEIICHUS] CUCTEMbI HEPABEHCTB.

DOyHKUUHA

HHonsite pyHkumMu

JlekapToBbl KOOPAMHATHI HA TJIOCKOCTH. POPMUpPOBAHUE MPEICTABICHHUN O
METalpeIMETHOM TMOHATUU  «KOOpAMHATB». CrHocoObl 3anaHus  (DyHKIMIL:
aHANUTUYECKUM, Trpaduueckuil, Tabauunbld. ['padux dynkuun. Ilpumepsr
(GyHKUMNA, TOJIy4YyaeMbIX B TIPOLIECCE MCCIENOBAHUS PA3IMYHBIX PEATbHBIX
MPOIIECCOB M pelieHus 3aj1ad. 3HauyeHue (QyHKIuu B Touke. CBoiicTBa (hyHKITUI:
o0nacTe  OMNpeNeNeHusl,  MHOXKECTBO  3HAYEHUH,  HYyJIH,  I[POMEXYTKH
3HAKOIIOCTOSIHCTBA, ~ YeMHOCMb/HeYemHOCmb, TPOMEXYTKA BO3pacTaHus U
yObIBaHUS, HAauOOJIbIIICE 1 HAaUMEHbIIIee 3HaUeHUs. VccinenoBanue QyHKIUM 110 ee
rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepuvignocms ¢pynxyuu. Kycouno saoannvie pynxyuu.

JIuneiiHas pyHKIMSA

CaoiicTBa u rpaduk JuHEeHHON (QyHKIMH. YTIOBOM KOADPUIMEHT MpSIMOM.
Pacnonoxenue rpaduka JIUHEHHOW (YHKUMM B 3aBUCMMOCTH OT €€ YIJIOBOTO
koa(dduienta u cBoOoAHOrO wieHa. Haxoowoenue koagguyuenmos nuneuHou
@YHKYUYU NO 3a0aAHHBIM YCIOBUAM: NPOXONHCOEHUE NPAMOU uYepe3 08e MOYKU C
3A0AHHLIMU KOOPOUHAMAMU, NPOXOJHCOeHUe NPAMOU Yepe3 OAHHYI0 MOUKY U
napanienbHou OaHHOU NPAMOUL.



KBaaparuynas pyHkuus

CgoiictBa u rpaduxk KBaapaTuyHou ¢yHKumu (mapadona). I[locmpoenue
epaghuka keaopamuynou hyukyuu no mouxam. HaxoxaeHue Hysnel KBaapaTHIHON
byHKUMU,  MHOXMCecmea  3HAYEHUl,  NPOMENCYMKO8  3HAKONOCMOSHCMAEA,
NPOMEHCYMKO8 MOHOMOHHOCHIU.

OO0paTHasi NPONOPUHOHAIBHOCTD

. k
CaoiicTBa QYHKINH y = K y=- ['unepbona.
X

I'pagpuxku @ynukuui. Ilpeobpazosanue epagurxa Gynkyuu y= f(x) 011
nocmpoenus 2papuros GYHKYutl 6U0A y = af (kx+b)+c -

I'paghuxu ¢hynxyuii y=a+L, y =X y=3x1 y=|-

X+b
ITocenoBaTe/IbHOCTH M IPOTPECCUM
YucioBas IIOCJIEI0OBATEIbHOCTD. [Tpumepsl YHUCJIOBBIX

nocyenoBaTeabHOCTeH. beckoHeuHble MOCIeoBaTeIbHOCTH. ApudmeTndeckas
mporpeccus u ee cBoicTBa. ['eomerpuueckas mporpeccusi. @opmyna oowe2o unena
U cymmvl N NEpBvlX YNEeHO8 apU@Memuyeckol U 2eoMempuiecKol npocpeccul.
Cxooawascsa 2ceomempuyeckas npocpeccus.

Pemienne TeKCTOBBIX 32/1a4

3agaum Ha Bce apudmMeTHUecKre AeiicTBUS

Pemenne TekcToOBBIX 3aad apupMeThyeckuMm crocoOoM. lMcnonb3oBaHue
TaOJUIl, CXEM, YEPTEKEH, IPYruxX CPEeACTB MPEJACTABICHUS JaHHBIX MPU PEIICHUU
3a/1a4H.

3amayu HA IBUKeHHE, PA00OTY M MOKYNKHU

AHanu3 BO3MOXKHBIX CUTYallMi B3aUMHOTO PACIIONIO0KEHU 00OBEKTOB MIPH UX
JIBUYKEHUHU, COOTHOIICHHSI 00BEMOB BBITIOJIHAEMBIX Pa0OT IPU COBMECTHOM padoTe.

3amauu HA YACTH, 10JIH, MPOLEHTHI

Pemienne 3amay Ha HaxO0XIEHUE YacTH YKCJIA M YHKCIA IO €ro 4YacTu.
Pemenne 3amady Ha npoueHThl U A0JH. [IpuMeHeHne nponopuvii npu pelieHuu
3a1ad.

Jlornyeckue 3agaumn

Pemenne noruueckux 3anad. Pewenue nocuueckux 3a0ai ¢ HOMOULIO
epacghos, mabauy.

OcHOBHBbIe MeTOJbl PpelIeHUus] TEKCTOBBIX 3aaa4d: apuPpMEeTHUUECKUH,
anredpanueckuii, nepedop BapHaHTOB. [lepsuunvie npedcmaenenusi o Opyaux
Memooax peulenus 3a0au (ceomempuyeckue u epapuyeckue memoowl).

CrarucTuka ¥ Teopusi BepoOATHOCTEH

Crarucruka

Tabnmuunoe w rpaduyeckoe NPEACTABICHUE [AHHBIX, CTOJIOYaThie U
KPYTrOBbIE JHarpamMmbl, Tpaduku, NPUMEHEHHE JuarpaMM U TpadukoB s
OMMCAHMS 3aBUCUMOCTEH pEAJbHBIX BEIWYWH, W3BJICUCHUE WHPOPMAIMHA U3
Tabnui, auarpamMM u rpadukoB. OnucaTenbHbIE CTATHCTHYECKUE IOKa3aTeNn
YUCJIOBBIX HAOOpOB: cpemaHee apudMeTudeckoe, MeouaHa, HauOOJbIIee W
HauMeHblllee 3HaueHUs. Mepbl pacceuBaHUs: pa3Max, OUCHEepCuUsi U CIMaHOapmHoe
OMKJIOHEeHUe.



CnyvaiiHas M3MEHUYMBOCTh. M3MEHUYMBOCTh NpU U3MEpeHUusx. Pewarowue
npasuia. 3aKOHOMEPHOCMU 8 USMEHYUBLLX BETUYUHAX.

Ciyuaiinbie cOObITHSA

CrnydaiiHble OMBITHI (PKCIIEPUMEHTHI), 3J€MEHTapHbIE CIIydailHble COOBITHS
(ucxonamwl). BepostHOCTH »dneMeHTapHBIX coObITHI. COOBITHS B  CIIy4allHBIX
HKCIIEPUMEHTAX U OJIArOMpUSITCTBYIOIIME 3JeMEHTapHbIe COObITHS. BeposarHocTu
CIIy4aiiHbIX COOBITUNA. OMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.
Kiaccuueckne BEpOSTHOCTHBIC OIBITHI C HUCIOJIb30BAHUEM MOHET, KyOHKOB.
IIpeocmasnenue cobvimuii ¢ nomowwio ouazpamm Jinepa. [Ipomueononodichvie
cobvimus, 00veouHeHue U nepeceuenue coovimuu. Ilpasuno croxcenus
sepossimuocmeti. Cuayuatinviii 6vloop. Ilpedcmasnenue skcnepumenma 6 6uoe
oepesa. Heszasucumvie cobvimus. Ymuoowcenue eeposmHocmeri He3ABUCUMbBIX
coovimuu. Ilocnedosamenvrvle neszasucumvle ucnvimanus. llpencraBieHue o
HE3aBUCUMBIX COOBITUSX B )KU3HHU.

Inemenmovt KOMOUHAMOPUKU

IIpasuno ymmuoowcenus, nepecmanogxu, axkmopuan uucia. Covemanus u
yucno covemanuu. opmyna yucia covemanuu. Tpeyeonvnux Ilackans. Onvimol ¢
OONBUWUM  YUCTOM DABHOBO3MONCHBIX DJIeMEHMAPHLIX cobbimuti. BvluucieHue
8epOAMHOCMEl 8 ONLIMAX C NPUMEHEHUEeM KOMOUHamopHuix popmyn. Ucnvimanus
bepnynnu. Yenex u wneyoaua. Beposmuocmu cobvimuti 6 cepuu uUcnvlmaHull
bepuynnu.

Cnyuaiinole éenuuunbl

3Hakomcmeo co CIYYAUHLIMU  BEIUYUHAMU HA NPUMEPAX KOHEYHbIX
OUCKDEMHbIX CAYYUAUHBIX BENUUUH. Pacnpeodenenue 8eposAmMHOCMmeEl.
Mamemamuueckoe ooxcudanue. Ceolicmea MamemMamuyeckKo20  OHCUOAHUSL.
llonamue o 3axone bOonvuwiux yucen. Mszmepenue eeposimumocmeti. llpumenenue
3aKona OOnbWUX YUCel 6 COYUONO2UU, CMpPAXo8aHuu, 6 30pPasoO0XpaHeHUl,
obecneuenuu 6e30nNaACHOCMU HACENEHUS] 8 YPE3BbIYAUHBIX CUMYAYUSIX.

I'eomerpus

I'eomerpuueckue Gpurypsol

Durypsl B reOMeTpHH U B OKPYKAKOIIEM MUPe

I'eomerpuueckas durypa. dopmupoBaHuE MIPEICTABICHUN 0
METaIpeMETHOM MOHSATUHU «PUTYpay.

Touka, mnWHUS, OTPE30K, TMpsmas, Jyd, JIOMaHas, IJIOCKOCTb, YTOJI,
OuCceKTpuca yrjia U ee CBOMCTBA, BUbI YIJIOB, MHOTOYTOJILHUKH, KPYT.

OceBast cummeTpusi reomerpuyeckux ¢uryp. LleHTpanbHas cuMmeTpus
reOMETPUYECKUX QUTyp.

MHOroyroJibHIUKH

MHOroyrojibHuK, €ro JJeMEHTbl W €ero cBoucTBa. Pacrno3zHaBanue
HEKOTOPBIX MHOTOYTI'OJIbHUKOB. Buvinykivie u He@binyKivle MHO20Y20IbHUKU.
[IpaBuIIbHBIE MHOTOYTOJIbHUKHU.

Tpeyronsuuku. BpicoTa, Memuana, OWCCEKTpHca, CpPEIHSSI  JUHUSA
TpEyroJibHUKa. PaBHOOEAPEHHBIH TPEYroJbHUK, €ro CBOWCTBA M TMPU3HAKHU.
PaBHOCTOpOHHMI TPEYrOJIbHUK. [IpstMOyTOJIBHBIN, OCTPOYTOJIbHBIN,



TYHOYTOJIbHBIM TpPEYroJIbHUKH. BHemHue yrael tpeyrosbHuka. HepaBeHcTBO
TPEYTOJIbHUKA.

YersipexyronpHuku. [lapamnenorpamMmm, poM0, NpsSMOYTOJbHUK, KBajapar,
Tpanenusi, paBHoOeapeHHas Tpanenus. CBoMCTBa M MPU3HAKU MapajieorpaMmma,
pomba, MpsIMOYTOJIbHHUKA, KBaJIpaTa.

OKpy:XHOCTB, KPYT

OKpy»XHOCTb, KPYT, UX 3JIEMEHTHI U CBOWICTBA; LIEHTPAJIbHBIE U BIHCAHHBIE
yribel. KacarensHass u cexkywas K OKPYKHOCTH, ux ceoucmea. BrrcaHHble H
ONMCAHHBIE OKPYKHOCTH Il TPEYTOJBHUKOB, Yemblpex)y20ibHUKOG, NPAGUTbHBIX
MHO20)201bHUKOG.

I'eomeTpuyeckue (purypsol B NnpocTpaHcTBe (00bEeMHBbIE TEJA)

Mmnocozpannuk u e2o snemenmul. Hazeanusa mMHo202paHHUKO8 € pa3HbIM
noJnodceHuemM u Koaudecmeom epaueu. IlepBruuHbIe IPEACTABICHNAS O NMUPAMHUJE,
napajienenunene, npusmMe, chepe, mape, HWIMHAPE, KOHYCe, UX AJIEMEHTaxX M
MPOCTEUIINX CBOMCTBAX.

OTHOIIEHHS

PaBencTBO huryp

CBoiicTBa paBHBIX TPEYTOJIBHUKOB. [[pM3HaKK paBEeHCTBA TPEYT OJIbHUKOB.

IMapajuieIbHOCTH NPAMBIX

[Ipu3Haku U CBOMCTBA MapajUIeNbHBIX NPSAMBIX. AKcuoma napaiieibHocCmu
Eexnuoa. Teopema @aneca.

IHepnenaukyasipHbIe NPSIMbIE

[Ipamoit yros. Ilepnenmukynsip k mnpsMou. HaknoHHas, npoekuus.
CepenuHHBIN  TEpHEHIUKYIsAp K oTpe3Ky. Ceoricmeéa u  npusHaxu
nepneHOUKYIapPHOCU.

Ilooobue

IIponopyuonanvuvlie ompesxu, nooooue gueyp. I1o0obnvie mpeyeonrbHUKU.
Tlpuznaxu nooobus.

B3aumHoe pacnoJioxkeHue psiMoil U OKPYKHOCTH, 08YX OKPYHCHOCHIEL.

HN3mepennst 1 BbIYUCICHUS

Bean4unbl

[lonatue Benmuuuubl. JlnuHa. M3mepenue puHbl. EnuHULBl M3MEpeHUs
nnvHbl. BennuuHa yrna. ['pagycHas mepa yria.

[Tonsatue o miomaau TIOCKOM (urypel M ee cBoiicTBax. M3mepenue
mmomaaen. EquHuIbBI n3MepeHus IIoaIu.

[IpeacraBnenue 00 o0beMe U ero cBoiicTBax. M3amepenue oobeMa. Equnuiisl
U3MEpPEHUs 00bEMOB.

N3Mepennsi 1 BbIYHUCJICHUS

NHCcTpyMEHTBI 11 U3MEPEHUN U IOCTPOCHUM; MU3MEPEHUE U BBIYMCIICHUE
YTJI0B, JUTMH (pacCTOsiHUM), Tuiomaaei. Tpuronomerpuyeckue GyHKIIUA OCTPOTO
yria B MPSIMOYTOJLHOM TPEYTONbHUKE TpucoHomempuyeckue QyHKyuu mynoco
yena.  BbIUWCIIEHHME  DJIEMEHTOB  TPEYTOJIBHUKOB € MCIOJIb30BAHUEM
TPUTOHOMETPUYECKUX  COOTHOWICHUH. @OopMmynbl IUIOWAAA  TPEYTrOJIbHUKA,
napajieiorpaMmMa M €ro YacTHBIX BHUIOB, (OPMYJIBI JUIMHBI OKPYKHOCTH U



wiomanu kpyra. CpaBHeHue W BbluucieHue miomiaaeid. Teopema Iludaropa.
Teopema cunycos. Teopema KoCuHycos.

PaccrosiHus

Paccrosinne wMexay Toukamu. PaccTossHME OT TOYKH [0 TIPSIMOM.
Paccmosnue meacoy gpueypamu.

I'eomeTpuueckue mocTpoeHus

['eoMmeTpuyeckre MOCTPOCHUS JIJISl WLTIOCTPAIIMA CBOMCTB T€OMETPUYECKUX
duryp.

NHCTpyMEHTBI 111 NOCTPOCHHMW: LUPKYJIb, JIMHEWKA,  YIOJIbHUK.
Ilpocmenwiue nocmpoenusi yupkyiem u JUHEUKOU. NOCMpoeHUue OUCCeKmpucyl
yena, nepneHOUKYIsApa K npsiMot, yaid, pagHo2o0 OaHHOM),

Ilocmpoenue mpey2oibHUKO8 NO mpeMm CMOPOHAM, 08YM CHOPOHAM U V)
MeHcOY HUMU, CHOPOHE U 08YM NPULEHCAWUM K Hell YelaM.

enenue ompesxa 6 0anHOM OMHOULEHUU.

I'eomeTpuueckue npeodpazoBaHus

IIpeoGpa3zoBanusi

[Tonsitue mpeoOpazoBanuda. [IpeacTaBieHue o MeTanpeIMETHOM MOHSITHH
«peodpaszoBanue». [looobue.

JABuxennst

OceBast U LEHTpaJbHAS CUMMETPHUS, NOBOPOM U NAPALIENbHblU NEePeHOC.
Kombunayuu osusicenuti Ha niockocmu u ux c8oticmad.

BekTOpbl M KOOPAUHATHI HA IJIOCKOCTH

Bexkropsl

[Tonstue BekTOpa, NEUCTBUSA HaJ BEKTOPAMH, UCIIOIb30BaHUE BEKTOPOB B
buUsuKe, paznodxceHue 8eKmopa Ha cCoOCMAasiaoujue, CKaIapHoe npoussedeHue.

Koopaunarsl

OcCHOBHBIE TIOHSITHSI, KOOPOUHAMbBI BEKMOPA, PACCMOSIHUE MEHCOY MOUKAMU.
Koopounamwi cepeounvt ompesxa. Ypasuenus gpueyp.

Ilpumenenue 6exmopos u Koopounam Ol peuleHus NpPOCMetuux
2eomMempuiecKux 3a0adu.

Hcropuss MaTeMaTUKHU

Bo3znuknosenue mamemamuxu kak Hayku, smanwvl ee passumus. OcHo8Hble
pazdenvl mamemamuxu. Bwioarowuecs mamemamuxu u ux 6K1a0 6 pazsgumue
HayKu.

beckoneunocms muooicecmea npocmoix uucen. Hucia u OnuHwbl 0mpe3Kos.
Payuonanvnvie uucna. Ilompebnocmo 6 uppayuonanvuvlx uuciax. ILllkona
Iugpacopa

3apooicoenue anceopvr 6 nedpax apugpmemuru. An-Xopezmu. Poowcoenue
oykeennot cumeoauxu. Il. @epma, @. Buem, P. /lexapm. Hcmopus eonpoca o
HAX0XCOeHUU hopmyn KopHel aneeopaudeckux ypasHeHull cmeneuetl, OOnbUIUX
yemvipex. H. Tapmanws, /. Kapoano, HX. Abens, 3. I'anya.

llosenenue  memooa KOOpouHam, NO380JI5I0Ue20 nepegooumb
eeomempuieckue 0bvekmol Ha A3bIK aneeopvl. [lossenenue epaguxos ynkyuii. P.
Iexapm, I1. @epma. Ilpumepvi paziuunsvix cucmem KOOPOUHAM.



3aoaua Jleonapoo Iluzanckoeco (Qubonauuu) o Kpoauxkax, uucia
Qubonauuu. 3adawa o waxmamHuou o0ocke. Cxo00UMOCMb 2eoOMempudecKoll
npozpeccuu.

Hcmoxku meopuu eeposmuocmeti: cmpaxogoe oeno, azapmuvle uepwvl. 11.
@epma, b.I1lackans, A. bepuynnu, A.H.Koamozopos.

Om 3emnedenusi k eeomempuu. llugacop u eco wkona. anec, Apxumeo.
IInamon u Apucmomens. [locmpoernue npasuibHbIX MHO20Y20IbHUKOS. Tpuccekyus
yvena. Keaopamypa kpyea. Yoeoenue kyoa. Ucmopus yucia m. 3o0nomoe ceueHue.
«Hauanay» Eexnuoa. JI Dunep, H.U.Jlobauesckuii. Mcmopus namozo nocmynama.

l'eomempuss  u  uckyccmeo.  ['eomempuueckue  3aKOHOMEPHOCU
OKpYfcaroue2o Mupa.

Acmponomus u eeomempus. Ymo u xax ysnanu Aumaxcaeop, Spamocgen u
Apucmapx o pazmepax Jlynoi, 3emau u Coanya. Paccmosanus om 3emau 0o Jlynul u
Connya. Hzmepenue paccmosinua om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 pazsumuu mamemamuxu: JI. Ounep. H.H.
Jlobauesckuii, 11.J1. Yeoviues, C. Kosanesckas, A.H. Koimozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wkona mamemamuueckux u
Hasueaykux Hayk, pazeumue poccutickoco ¢aoma, A.H. Kpwinos. Kocmuueckas
npoepamma u M.B. Kenowviu.

3. TemaTu4eckoe IJIaHUPOBAHUE

7 Kyacc
Ne Tema Kou-Bo
n/n 4acoB
1. | MaremaTtuueckuii si3bIk. MaTemaTuueckas MOJIeib. 17
2. | Jluneitnas GpyHKIMs 13
3. | Cuctembl ABYX JIMHEHHBIX YPaBHEHUH C IBYMSI 16
MIEPEeMEHHBIMU
4. | CreneHb C HaTypaJbHBIM MTOKA3aTeJIEM U €€ CBOMCTBA 13
5. | OgHounensl. ApuMeTHUECKUE ONepauy Haj 7
OJIHOYJICHAMHU
6. | Muorownensl. ApudmeTruecKke ornepanuu Hajl 8
MHOTOYJICHAMHU
/. | Pa3noxeHre MHOTO4JIEHOB HA MHOXKUTEIH 24
8. | dyHKIHUA y=X 17
9. | DnemeHThl cTaTUCTUYECKONW 00paOOTKH TaHHBIX 8
10. | HayaibHbIE TEOMETPUUECKHE CBEACHUS 8
11. | TpeyroJbHUKH 14
12. | [TapamnenbHbie IpsIMbIe 9
13. | CooTHOIIEHHUSI MEXTy CTOPOHAMH U yTIIaMU 16
TPEYTObHHUKA




& KIacc

Ne Tema Kou-Bo
n/n 4acoB
1. | Anrebpandeckue 1poou 21
2. | YeTblpexyroibHUKU 14
3. | ®ynkums y=vx . CBOJCTBA KBaPaTHOTO KOPHSI 21
4. | Ilnomanp 14
5. | KBagparuunas pynkuus. ynkums y=k / X 16
6. | IlomoGHbBIE TPEYTrOJIbHUKU 21
/. | KBagpaTHblie ypaBHEHUS 17
8. | OkpyXHOCTB 16
9. | HepaBenctBa 10
10. | OGo06maroniee MOBTOPECHHE
9 xiace
Ne Tema Kou-Bo
n/n 4acoB
1. | IloBTopenue 12
2. ParmonanbpHble HEPABEHCTBA U UX CUCTEMBI 16
3. | Bexropsl. Meton koopauHat 18
4. | Cuctembl ypaBHEHUMN 19
5. | CooTHOIIEHUS MEXKYy CTOPOHAMHU U yTiIaMu 11
TpeyroabHuka. CKaJIpHOE MPON3BEICHUE BEKTOPOB
6. | Yucnossie pyHKIMH 28
/. | JllnHa OKPY>KHOCTH M IUIONIa/lb Kpyra 12
8. | Ilporpeccun 20
9. | JIemxenus. HauanbHbIE CBEJICHUS U3 CTEPECOMETPUN 16
10. | DnemMeHThl KOMOMHATOPUKH, CTATUCTUKHU U TEOPUHU 12
BEPOSITHOCTEN
11. | O6o06maroree MOBTOPEHUE 6




