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HaumenoBanue Marematuka
npeameTa

VYpoBens, kiacc OcHoBHOe o0m1ee obpa3zoBanusi, 5-9 kiacc

KonunuecTBo 4acoB o 5 knace 6 Kiacc 7 xnacc 8 Kiacc 9 knacc

y4eOHOMY TUIaHY

- B HEJEIIO 5 5 5 5 5

- B TOJ 170 170 170 170 170

IIporpamma
-Marematuka : mnporpammbl : S5—11 Kkaccel A.I'. Mep3zmnk,B.b.
[ononckuit, M.C. Sxup u ap. M. : Benrtana-I'pad, 2017.
-Anre6pa. CoopHUK pabouux mporpamm. 7—9 kiaccel :yued. mocodue s
obmeobpaszosat. opranusanuii coct.T. A. BypmucrpoBa.— 3-e uzg. — M. :
[Ipocsemenue, 2018.
-I'eomerpusi. COopHUK paboumx mporpamMm. 7—9 kiaccel : yued. mocobue
s obmeoOpazosar. Opranuzauuii coct. T. A. Bypmuctpoa. M.
[Ipocenienue, 2018.

YuebHuku Maremaruka. 5 kiacc. Mep3nsakA.I'., [lononckuii B.b., Axup M.C.

Bentana-I"pag 2017

Maremaruka. 6 kiacc. Mep3msakA.l'., Ilomonckuit B.b., Sxup M.C.
Benrana-I"pad 2019

Anrebpa 7 kmacc.MakapsrueB F0.H., Munatox H.I'., Hemmkos K.W. u np.
[Ipoceemenne.2019

Anre6pa 8 xiacc.Maxkapsrues FO.H., Munrok H.I'., Hemkos K.W. u ap.
[Ipoceemnienne.2018

Anrebpa 9 knacc.Maxkapsrues F0.H., Munatox H.I'., Hemkos K.1. u np.
[Ipocsemenune.2017

I'eomerpus. 7-9 knacc. Atanacsu JI.C., byry3zos B.®., Kagomies C.b. u ap
[Ipocsemenue 2019

PaGouast mporpamma 1o marematuke i 5-9 KJIaCCOB COCTaBlieHa C HCIOJIb30BAHUEM MAaTEpUAIOB

denepanabHOr0 TOCYIAPCTBEHHOTO 00pa30BaTEIbHOIO CTAaHAAPTa OCHOBHOTO O0INEro oOpa3oBaHUs,

[TpumepHOI porpamMmbl 10 MaTeMaTHKEe OCHOBHOI'O OOIIEro 00pa3oBaHMs LIKOJIBI U aBTOPCKOM paboueit

nporpaMMbl 1o MmartemaTuke. Yacel aBTOpCcKOM mporpammsl B 5-6 kiaccax (175) cokpaieHsl 3a cyer

pazaena «lloBTopeHue».

IINIAHUPYEMBIE PE3YJIBTATBI

MertanpeamMeTHbie pe3yJIbTaThI

PeryasituBubie YY /|

YMeHue camMOCTOSITETbHO OMpeNesaTh Ien oOydeHus, CTaBUTh U (GOpPMYyIUPOBATH HOBBIE

3a/1ayM B yueOe U NM03HaBaTeIbHON JesTeNbHOCTH. O0yJaromuics CMOXKET:




® AHAIM3HWPOBATh CYHIECTBYIOINME U IUIAHUPOBaTh Oyaymue oOpazoBaTelbHBIC
PE3yIbTaTHI;

® BBIABHraThb BEPCHU pELICHUs MPoOIeMbl, (OPMYIHPOBATH THIOTE3bI, MPEABOCXUIIATH
KOHEUHBIN pe3yJIbTaT;

YMeHue caMOCTOSITENIbHO IJIAaHUPOBATh IMYTH JOCTHIKEHMS IeJel, OCO3HAHHO BBIOMPATH
Hanbonee 3¢ (heKTuBHBIE CIIOCOOBI pelIeHus] Y4eOHBIX W TO3HABaTEeNbHBIX 3a1ad. OOydaronuiics
CMOXeET:

®  OMpeAeNsaTh HEOOXOAUMBIC JelcTBUE(S) B COOTBETCTBUH C Y4eOHOW M MO3HABATEIBHOMN
3aJjaueii 1 COCTaBJIAThH AITOPUTM UX BBIITOJHEHHS,

e 00O0CHOBBIBaTb M OCYIICCTBJISITH BBIOOpP HamOosiee A(hPEKTUBHBIX CIIOCOOOB PEIICHHS
y4eOHBIX U MO3HABATEIbHBIX 33/1a4.

YMeHHe COOTHOCHTH CBOM JCHCTBUSL C IUIAHUPYEMBIMH pE3yJIbTaTaMH, OCYLIECTBISATDH
KOHTPOJIb CBOEH JI€ATEIbHOCTH B IIPOIIECCE JOCTHKEHUS pe3ynbrata. OOydaromuiics CMOXKeT:

®  OCYHIECTBJISTH CAMOKOHTPOJIb CBOCH JIEATEILHOCTH B PaMKax MPEAJIOKEHHbBIX YCIOBUN U
TpeOOBaHUH;

® OIICHUBATH CBOIO JIEATEIHHOCTh, APTYMEHTUPYS MPUYHHBI JOCTUKECHHS WU OTCYTCTBHUS
IUTAHUPYEMOT'O pe3yibTaTa.

YMeHHne OLEeHMBATh NPAaBWIBHOCTH  BBIMOJHEHHsS y4eOHOM 3amadd, COOCTBEHHBIE
BO3MOXXHOCTH ee perieHust. OOy4Jaronuics CMOKeET:

®  OIpeeNsATh KPUTEPUH MPABIILHOCTH (KOPPEKTHOCTH) BHIITOTHEHHS y4E€OHOH 3a/1a4H;

®  AHAIM3HPOBATh U OOOCHOBBIBATH MPUMEHEHHE COOTBETCTBYIOIIETO HHCTPYMEHTAPUS IS
BBHITIOJTHEHUS Y4eOHOIl 3a1a4u;

® OICHMBATH MPOAYKT CBOCH MAEATENBHOCTH IO 3aJaHHBIM W/WIM CaMOCTOSITEIHLHO
OTIpeJIeIEHHBIM KPUTEPHUSM B COOTBETCTBHH C IIEIBIO ICATEIIEHOCTH;

e (buKCUpPOBATh U AHAIU3UPOBATH IMHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

Bnagenue ocHoBaMH CaMOKOHTpPOJS, CAMOOIICHKH, HPUHATUSA pelieHud. OOydarommiics
CMOXET:

e HaOMIOIATh M aHAIU3UPOBATH COOCTBEHHYIO YUEOHYIO U TMO3HABATENBHYIO JIEATEIHHOCTh
U JIeATENIBHOCTD APYIHX 00Y4aroLuXcs B MPOLecce B3aMMOIPOBEPKH;

® COOTHOCHUTH peajibHbIC U IUIAHUPYEMbIC PE3YJIbTaThl WHANBHIYAIBHOW 00pa30BaTeIbHON
JEeSITeTbHOCTH U JIeNIaTh BHIBOJIBI,

® TPUHUMATH PElIeHUE B YUeOHOI CUTyallMi U HECTH 32 HETO OTBETCTBEHHOCTD.

ITo3naBartenbHbie YY /[

YMeHue omnpeaensTh MOHSATHS, CO3/1aBaTh OOOOIIEHUS, YCTAaHABIWBATH aHAJIOTHHU, CTPOUTH
JIOTUYECKOE pacCyXIeHUE, YMO3aKIIOYeHHE U JeNaTh BIBOAbL. O0yJaromuiics CMOXKET:

e O00BENUHATH TPEAMETHl B TPYMNIBI IO OIPEACIICHHBIM TMpPU3HAKaM, CpPaBHUBATh,
KJIacCU(PUIIUPOBATh U 00001IaTh (HaKTHI.

YMeHue co3iaBath, IPUMEHATh U MPE0OPa30BbIBATH 3HAKH M CUMBOJIBI, MOJIEIH U CXEMBI JJIs
pelieHrs yueOHbIX U [M03HaBaTeNbHbIX 3a/1a4. O0yJaronuiicss CMOXKET:

®  OMNpEAeNATh JIOTUYECKHE CBS3M MEXIy MpeaMeTamu, 0003HadaTh JTaHHBIC JIOTUYECKUE
CBSA3U C TTOMOIIBIO 3HAKOB B CXEME;

® [EPEeBOAUTH CIOXHYIO TO COCTaBy HWHpopManuio #3 Tpaduueckoro Wiu
(hopmMaM30BaHHOTO (CUMBOJIBHOTO) MPEJCTABICHUS B TEKCTOBOE, U HA000POT;

®  CTPOUTH JI0KA3ATEIBCTBO: MPSIMOE, KOCBEHHOE, OT MPOTUBHOTO;

CwmpicnoBoe uteHne. O0yJaromuiicsi CMOXKET:

®  OPHUEHTUPOBATHCS B COJIEPKAHUU TEKCTA, TOHUMATh IIEJIOCTHBII CMBICT TEKCTA.

Pa3Butre MOTHBAlMKM K OBJIAJICHUIO KYJIbTYpOW aKTUBHOTO HCIIOIb30BaHUS CJIOBaped u
JIPYTUX TOWUCKOBBIX cHCTeM. OOydJaromiuiics CMOXKET: OCYIIECTBISATh B3aUMOJICUCTBHE C
AJE€KTPOHHBIMU MMOMCKOBBIMU CUCTEMAMHU.

Kommynukarususbie YY ]|



VYMmenune OpTaHHU30BbLIBATH y‘-IC6HO€ COTPYAHUYICCTBO MW COBMCCTHYIO [JCATCIBHOCTH C
YUUTEJIEM U CBEPCTHUKAMH; paboTaTh HHAMBUIYAJIBLHO U B rpymne. O0y4yarouuiicss CMOXKeT:

® CTpOUTh TO3UTHUBHBIC OTHOIIEGHWUS B TMpollecce Yy4eOHOW ¥  IMO3HABATEIBHON
NeSITeNIbHOCTH;

e MpenjaraTh aJbTEPHATUBHOE PELICHUE B KOH(MIMKTHOMN CUTYaINH;

®opMUpOBaHUE M PAa3BUTUE KOMIIETEHTHOCTH B OOJIACTH MCIOJIB30BaHUSA WH(OPMAIIOHHO-
KOMMYHHKAITMOHHBIX TexHonorui (nanee — MKT). OOydaromuiicss CMOXKeET:

e [ICJICHAIIPABIIEHHO MCKAaThb U UCIOJB30BaTh MH(POPMAIIMOHHBIE PECYPCHl, HEOOXOAUMBIE
JUIS pellieHus y4eOHbIX U MPaKTUYECKHX 3a7a4 ¢ moMolnbo cpeacts MKT.

JIN4HOCTHBIE pe3yJbTarbl:

['0TOBHOCTB M CIIOCOOHOCTH OOYYAIOIIUXCS K CAaMOPA3BUTHIO M CAMOOOPA30BAHHIO Ha OCHOBE
MOTHBAIIMK K OOYYCHHIO W TO3HAHHWIO; TOTOBHOCTh M CIIOCOOHOCTH OCO3HAaHHOMY BBIOOPY U
MOCTPOCHHUIO JAIIbHEHINICH WHAMBUIYAIBHON TPAaeKTOPUU 0Opa3oBaHUs Ha 0a3e OPUEHTHPOBKH B
Mupe npodeccuii 1 npodecCHOHANBHBIX NPEANOYTEHUH, ¢ YI€TOM YCTOHYMBBIX MO3HABATEIBHBIX
HUHTEPECOB; CPOPMUPOBAHHOCTh OTBETCTBEHHOTO OTHOIICHUS K YUYCHHIO;, YBAKUTEIHHOTO
OTHOIICHHA K TPyAY, HAJTMYUC OIIbITa Y4aCTHA B COUAJIBHO 3HAYMMOM TPYJC, C(I)OpMI/IpOBaHHOCTI)
IIEJIOCTHOTO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKU W
OOIICCTBEHHON TPAaKTHKH; CHOPMUPOBAHHOCTH IIEHHOCTH 3J0pPOBOTO M Oe3omacHoro oobpasa
KHU3HH.

IIpenmeTrHble pe3yabTaThI

Yyennk HayumTcs B 5-6 kiaccax (ISl MCHOJIb30BAHUSI B NOBCEJIHEBHOM KM3HU W
o0ecrevyeHNst BO3MOKHOCTH YCIICIIIHOTO NPOAOJIKeHUs1 00pa30BaHusi Ha 6230BOM ypOBHe)

e OnepupoBaTh Ha 6a30BOM ypOBHe! MOHATUAMHU: MHOMKECTBO, JJIEMEHT MHOYKECTBA,
MOAMHOKECTBO, TPUHAIEKHOCTB;

® 33/1aBaTh MHOXKECTBA MEPEUNCIICHUEM UX DJIEMEHTOB;

® HaxOJWTh MepeceueHne, o0beTUHEHNE, TTOJIMHOKECTBO B IPOCTEUIIINX CUTYAIIUSIX.
B noBceHeBHOI KU3HU U IPH U3YyYEHUU JAPYTUX NPeIMETOB:

® pacno3HaBaTh JIOTMUYECKU HEKOPPEKTHBIE BHICKA3bIBAHUA.
Yucaa

e OmepupoBaTh Ha 0a30BOM YPOBHE MOHSATHSMHU: HATYpPAIbHOE YHUCJIO, IEJI0€ YHCIIO,
OOBIKHOBEHHAsI P00, IECATUYHAS APOOb, CMEIIAHHOE YHCII0, PAllMOHAIBHOE YUCIIO;

® HCIIOJB30BATh CBOMCTBA YMCEN M NPABWIA JEWCTBUM C PAallMOHAIBHBIMM YHCIAMHU IIPU
BBITIOJTHCHUH BBIYUCIICHU,

® HCIOJb30BATh MPU3HAKU JIETUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJHEHUU BBIYUCICHUN U
pELIeHUN HECIOKHBIX 33/1a4;

® BBINIOJHATH OKPYIJICHHE PAIMOHATBHBIX YHCENI B COOTBETCTBUHU C TIPaBUJIAMHU;

® CpaBHUBATh PAIMOHAIBHBIC YHCTIA.
B noBce1HeBHOI KU3HU U IPH U3YYEHUU APYTUX NMPeIMETOB:

® OIEHUBATH PE3YyJIbTaThl BBIYMCICHUMN IPU PEUICHUU PAKTUYECKUX 33]1a4;

® BBINOJHATH CPABHEHHUE YKCEIl B PEAbHBIX CUTYAIUSX;

! 3neck ¥ ganee — pacro3HaBaTh KOHKPETHBIE IPUMEPHI OOIIMX MOHATHUI O XapaKTEPHBIM IIPH3HAKAM, BEIIOIHATH
JICUCTBUSI B COOTBETCTBUH C OTPEJIC/ICHUEM U MPOCTEHIINMU CBOMCTBAMU TOHSATHI, KOHKPETH3UPOBAThH MPUMEPAMHE
o011ue MOHATHUA.



® COCTaBJATh YNCJIOBBIE BBIPAKEHUS IPHU PELIEHUM MNPAKTUYECKUX 3aJad W 3a7ad M3
APYTUX y4eOHBIX MPEIMETOB.
CraTucTHKA M TeOpHs BePOSITHOCTEH

e [lpexacraBnATh AaHHBIE B BUAE TaOIULL, AUArpaMM,

e 4yuTaTh HHGOPMALIHIO, IPEACTABIECHHYIO B BUJIE TaOIUIIbI, TUArPAMMBI.
TexcToBBIC 3a1a4H

e PemaTh HECIOXHBIE CIOKETHBIC 3aJaud pa3HbBIX THIIOB Ha BCe apu(pMETHUYECKHE
JICHCTBUS,

® CTPOUTh MOJEIb YCJIOBMS 3ajauu (B BUJE TAOJIUIIbI, CXEMbI, PUCYHKA), B KOTOPOH JaHBbI
3HAYEHUS IBYX U3 TPEX B3aUMOCBS3aHHBIX BEJIIMYMH, C LEJIBIO [IOMCKA PEILECHUS 3a1a4u;

® OCYLIECTBIATH CIIOCOO MOMCKA PEUICHUs 33[aud, B KOTOPOM PACCYXKIEHHE CTPOUTCS OT
yCJIOBHSA K TpeOOBAaHUIO MM OT TpeOOBAHMUS K YCIOBUIO;

® COCTaBJIATH IUIAH PELICHUS 3a]a4u;

® BBUIEIATH 3Tallbl PELICHUS 33/]1a4H;

® UHTEPIPETUPOBATh BBIUMCIUTEIbHBIE PE3YJbTaThl B 3a7aue, MUCCIEAOBATh MOJIYyYEHHOE
pelleHue 3a1a4u;

e 3HAaTh pa3lnyMe CKOpocTell 0O0beKTa B CTOAYEH BOJE, MPOTUB TEUEHUS U 110 TEUCHHUIO
peku;

e pelaTh 337a4d Ha HAXOXKJEHHE YaCTH YUCIIa U YKca 110 €ro YacTH;

e pelaTh 33Ja4M pa3HbIX TUIOB (Ha paboOTy, HA MOKYIKH, HAa JIBUKEHUE), CBSI3bIBAIOIINX
TPH BEJINYUHBI, BBIIEISATH 3TU BEJIMUMHBI U OTHOILIEHUS MEX/y HUMU;

® HAXOOWTh NPOLEHT OT YMCJA, YUCIO IO IMPOLEHTY OT HEro, HaXxOIUTh IPOLEHTHOE
OTHOIIEHHWE JBYX UYHCEJ, HAXOJUTh IPOLIEHTHOE CHUXEHHE WM TIPOLIEHTHOE IOBBIILICHUE
BEJIMYHHBI;

® pelaTh HECIOKHBIE JIOTUYECKHE 3a/1a4l METOJ0M PACCYKICHUH.
B noBceaHeBHOM KU3HM M NIPU U3YYEHHHU APYTUX NPeIMETOB:

® BBIIBUraTh THIIOTE3bI O BO3MOKHBIX MIPENEIbHBIX 3HAUEHUAX UCKOMBIX BEJINYUH B 3aja4e
(lenaTh NPUKUAKY)
Harasignasi reomerpust
I'eomeTpuuyeckue puUrypsl

e OmnepupoBaTh Ha 0a30BOM YpPOBHE MOHATHSAMH: (pUrypa, To4ka, OTpe30K, Ipsmas, Jyd,
JIOMaHas, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK U YETHIPEXYroJbHUK, NPSIMOYTOJbHUK U KBaJpar,
OKPY>KHOCTb M KpYI, MpsIMOYToJbHBIM Napamienenunen, KyO, map. M3o0paxars u3ydaemble
(Gurypsl OT pyKH U ¢ TIOMOIIbIO JIMHEHKU U LIUPKYIISL.
B noscenHeBHOM KU3HM U NIPH U3YYCHHH APYTUX NPEJIMETOB:

e pelaTh NPaKTUYECKUE 3a7aul C IPUMEHEHUEM MPOCTENUIINX CBOMCTB QUTyp.
N3mepenus u BoIYMcIeHUS

® BBHINOJIHATH U3MEPEHHUE [UIMH, PACCTOSHUMI, BEJIMYUH YIJIOB, C IIOMOIIBIO MHCTPYMEHTOB
JUISL U3MEPEHUH IJIUH U YTJIOB;

® BBIUUCIATH IUIOIMAIN MPSIMOYTOJIbHUKOB.
B noBceaHeBHO KU3HM M NIPU U3YUYEHHHU APYTUX NPeIMETOB:

® BBUNCIATH PACCTOSIHUS HA MECTHOCTM B CTaHJAPTHBIX CHUTyalMsX, IUIOLIaan
MPSIMOYTOJIbHUKOB;

® BBINOJHATH MPOCTEHIINE TMOCTPOCHUS M H3MEPEHHs HAa MECTHOCTH, HEOOXOIUMBbIE B
peanbHON KU3HU.
HcTropust MaTeMaTUKU

® ONNCHIBATh OTJEJIbHBIE BBIIAIOIINECS PE3YJbTAThl, IOJYYEHHBIE B XOJE€ pPa3BUTHUSA
MaTEMaTHKHU KaK HayKHu;

® 3HATh NPUMEPHl MaTEMATHUYECKUX OTKPBITHM U UX aBTOPOB, B CBS3HM C OTEUECTBEHHOW U
BCEMHUPHON UCTOPHUEH.



BbINyCKHUK TMOJYYHT BO3MOKHOCTH HAayuyHThesl B 5-6 Kkjaccax (s obecrniedeHUs
BO3MOSKHOCTH YCIIEHIHOTO NMPOJ0JIKeHUS 00pa3oBaHusi HA 0230BOM M yIJIy0JJ€HHOM YPOBHSIX)
DJIeMeHThI TEOPUU MHOKECTB M MATEMATHYECKOI JIOTUKH

o Onepuposamv® NOHAMUAMU: MHOJICECTBO, XAPAKMEPUCIUKU MHOICECEA, 3leMeHN
MHOJCECBA, NYCMOe, KOHeUHOoe U OECKOHeUHOe MHOMCECTB0, NOOMHONMCECBO, NPUHAOTIEHCHOCTb,

®  onpeodensimv NPUHAOLEHCHOCTL DJIeMEHMA MHONCECMBY, 00bEOUHEHUIO U NePeceyeHUO
MHOIICECB, 3A0ABAMb MHOICECTBO C NOMOUBIO NEPEUUCIeHUs. DIEMEHNO8, CLOBECHO20 ONUCAHUSL.
B noBceHeBHOI KU3HM ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:

®  PACNO3HABAMb TOCUHECKU HEKOPPEKMHbLE 8blCKA3bIBAHUSL,

® Ccmpoums YenouKku yMo3akaIOUeHUll Ha OCHOBe UCNOIb308AHUSL NPAGUIL TOSUKU.
Yucna

e Onepuposamv NOHAMUAMU. HAMYPATILHOE YUCIO, MHOMCECMBO HAMYPAIbHBIX YUCEl,
yenoe 4ucio, MHONCECMBO YenblX yucel, 0ObIKHO8eHHAs OpoOb, decamuuHas Opobb, CMeulaHHoe
YUCNO,  PAYUOHAILHOE  YUCIO,  MHOJCECMBO  PAYUOHANbHLIX — YUCEN,  2eoMempuiecKas
unmepnpemayus HamypaibHulX, Yeawvlx, PAYUOHATbHBIX,

®  NOHUMAMb U OOBACHAMb CMBLCT ROZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCLA,

®  GLINONHAMb BLIYUCTCHUS, 8 MOM YUCLE C UCNOIb308AHUEM NPUEMOS DAYUOHATIbHBIX
8blYUCTEHUL, 0OOCHOBLIBAMb ANICOPUMMbL BLINOJIHEHUS OUICMBULL,

® ucnonvzosamv npuzHaku oenumocmu wa 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmol u
npou3eeOeHUsl Yuceil Npu 6bINOJHEHUU GbIMUCIEHUNl U peuleHul 3a0ai, 000CHO8bIBAMb NPUSHAKU
oenumocmu,

®  BLINOIHAMb OKPY2IeHUe PAYUOHANBHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

®  Ynopsa0ouUBaAMb YUCIA, 3ANUCAHHBLE 8 8UOE OOLIKHOBEHHBIX U 0eCAMUUHBIX OpoOell,

o wuaxooumv HO/ u HOK uucen u ucnonv3o8ams ux npu peuienuu 3a0da, .

®  onepuposamv NOHAMUEM MOOYIb YUCIA, 2eOMempudecKds UHmepnpemayus mooyis
yucaa.
B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  npUMEeHIMb NPAGUILA NPUOTIUINCEHHBIX GbIYUCIEHUL NPU PeUeHUU NPAKMUYeCKUX 3a0ay U
peuwteHuu 3a0a4 Opyaux yueOHvlX npeomemos;,

®  GLINOIHAMb CPAGHEHUE Pe3VIbMAamo8 GbIUUCIEHUL NPU PeuleHUU NPAKMUu4ecKux 3a0ay,
8 MOM HUCIe NPUOTUNCEHHBIX BbIUUCTIEHULL,

®  COCMABIAMb UUCNOBblE GBIPANCEHUS U OYEHUBAMb UX 3HAYEHUs NpU peuleHuu
NPAKmMuyecKux 3a0a4 u 3a0a4 u3z opy2ux y4eOHvlx npeomemos.
YpaBHeHHS U HEPABEHCTBA

o Onepuposamv NOHAMUAMU: PABEHCMB0, HUCIOB0€ DPABEHCMBO, YPAGHEHUe, KOPeHb
VPaHeHUsl, peuieHue YPasHeHUs, YUCI080€ HePaBEeHCHIBO.
CTaTuCcTHKA M Teopusl BEPOSITHOCTEH

e Onepuposamb NOHAMUAMU: CMOIOYAMbIE U KPY208ble OUASPAMMbL, MAOIUYbL OAHHDLX,
cpeonee apugmemuueckoe,

®  uzGIeKaAmb, UHPOPMAYUIO, NPEOCMABIEHHYIO 8 MadIUYax, Ha OUaAspamMmax,

® cocmaenambs madbIUYbl, CMPOUMb OUACPAMMbL HA OCHOBE OAHHBIX.
B noBceHeBHO¥ KU3HM U NIPH U3YUYEHHHU JAPYTUX MPEIMETOB:

®  u38IEKAMb, UHMEPNPEMUPOBAMb U NPeoOPA306b186AMb UHPOPMAYUIO, NPEOCHABTIEHHYIO
8 MadIUYax u Ha OUASPAMMAX, OMPAXHCAIOUWYIO CEOUCMEA U XAPAKMEPUCMUKY PEANbHbIX NPOYECCO8
U AGNEeHUl.
TexkcToBBIE 324U

e Pewamb npocmule U CILONHCHbIE 3A0aAUU PAZHBIX MUNOS, A MAKHCe 3a0a4U NOGLIUEHHOL
mpyoHocmu,

2 3)_IGCL " fajie€ — 3HaTh OINPEACIICHUEC NOHATHUSA, YMETh MNOACHATDH €I0 CMbBICJI, YMCTb UCIIOJIb30BATh INOHATUC U €TI0
CBOIiCTBa Ipyu TpoOBCACHUN paccymneﬂnﬁ, JA0Ka3aTeJIbCTB, pCUICHUU 3a/a4.



®  UCNONB308aMb PA3HLIE KPAMKUE 3ANUCU KAK MOOeNU MEKCMO8 CIONCHbIX 3a0ay O/
nOCMpOeHUst ROUCKOBOLL CXeMbl U peuleHUs 3a0ay,

®  3HAMb U NPUMEHAMb 00a cnocoba NOUcKa peuleHus 3a0ay (om mpedo8aHus K yCi08uUio
U om ycnosus Kk mpebo8anuio);

®  MOOeNUPOBaAmb PACCYICOEHUsL NPU NOUCKE PEUEeHUs. 3a0a ¢ NOMOWbIO epagp-cxembl,

®  gblOENAMb IMANbL peuleHUsl 3a0adU U COOEPAHCAHUE KaH 0020 IMana;

®  UHMEPNPemUpoOBamb  GbIYUCIUMENbHbIE — Pe3VIbMamvl 8  3a0aue, UCCLE008aAMb
NOIYYEeHHOE peeHue 3a0adu;

®  AHATU3UPOBAML BCEBOZMOMNCHBIE CUMYAYUU 83AUMHO20 PACNONIONCEHUSL 08YX 0OBLEKMO8
U U3BMEHeHUe UX XAPAKMePUCMUK NPU COBMECMHOM OBUNCEHUU (CKOpOCMb, 8peMs, pacCmosHue)
npu pewieHuu 3a0ay Ha O8udiceHue 08yX 00BbEeKmMo8 KaK 6 OOHOM, MAaK U 8 NPOMUBONOJIONCHBIX
HAanpasieHusx;

®  UCCre008amb B8CEBO3MOIICHBIE CUMYAYUU NPU peuleHul 3a0a4 Ha O08UNCEHUe NO peke,
PaccmMampusams pasHvle CUCHeMbl Omcyema,

®  pewams pazHOOOPA3HbLE 3A0aYU «HA 4ACMUY,

®  pewams U 000CHOBLIBANDb C8OE peuleHUe 3a0ay (8blOeNamb MAmeMamuyecKyro 0CHO8Y)
HA HAXO0JICOeHUe YACTU YUCLA U YUCTA NO €20 YACMU HA OCHOBE KOHKPEMHO020 CMbLCAA Opodu;

®  0CcOo3HaBamMb U OOBACHAMb UOCHMUYHOCHb 3A0aY PA3HLIX MUNO0E, CEA3bIEANOWUX MPU
BeIUYUHBL (HA pabomy, HA NOKYNKU, HA OBUNCEHUE), 6blOENsIMb IMU GEIUYUUHbL U OMHOWEHUS
MeJNHCOY HUMU, NPUMEHSMb UX NPU peueHul 3a0ay, KOHCMPYupoeamv COOCMBEHHblE 3aA0auu
VKA3AHHBIX MUNOS.
B noBcexHeBHOI )KM3HU M IPU U3YYE€HHH IPYTUX MPEAMETOB:

®  guidenamb NpU pewleHuu 3a0ad XapakmepucmuKu paccmampueaemol 6 3adaue
cumyayuy, OmiuyHvle Om peanbHblX (me, Om KOMOpbIX abOCMpasupos8anucs), KOHCMpPYUposams
HOBble CUmMyayuu ¢ YY4emom 3DMux Xapakmepucmux, 6 YACMHOCMU, NPU PeuweHuu 3a0ay Ha
KOHYeHmpayuu, y4umsléams nI0OMHOCMb 8eUjecmad;

®  pewams U KOHCMPYUPOBSAMb 3A0AYU HA OCHOBE PACCMOMPEHUS PEATIbHbIX CUMYayull, 8
KOMOPbIX He mpebyemcst MOYHbLIL GbIYUCIUMENbHBLIL Pe3yIbman;

®  pewams 3a0auu HA OBUINCEHUE NO PeKe, PACCMAMPUBAS PA3Hble CUCMeMbl OMCYema.
Harusanas reomerpus
I'eomeTpuueckue purypsi

o Il3enexams,  UHMEPNPEMUPOSAMb U NPeobpazosvieamv — uHGopmayuro o0
2eoMempuyeckux ueypax, npeoCmasieHHyio Ha Yepmedtcax,

®  uzobpadicamv usyyaemvie ueypbl Oom pyKu U ¢ HOMOWDBI KOMHbIOMEPHLIX
UHCIPYMEHMO8.
N3mepenus u BoIYMCIEHUS

®  BLINOIHAMb UMEPeHUe OIUH, PACCMOAHUU, 8EIUYUH V2l08, C NOMOWbIO UHCIMPYMEHMO8
OJ151 U3MePeHULl ONUH U Y208,

®  BLIYUCTAML  NAOWAOU  HPAMOY2ONbHUKOS, KBAOPAMO8, 00bemMbl NPAMOY20NbHbIX
napanieienunedos, Kyoos.
B noBceaHeBHOM KU3HM ¥ TIPH M3YYEHUH APYTUX MPEIMETOB:

®  GLIYUCTAML PACCMOSAHUA HA MECMHOCMU 6 CMAHOAPMHLIX CUMYAYUAX, HI0WaAoU
V4acmKo8 NpmMoy20ibHOU hOpMbl, 00beMbl KOMHAM,

o BbINONHAMb NpOCMenuiue NOCMPOEeHUs HA MeCMHOCMU, HeobXooumble 8 peanlbHOU

HCUBHU,

®  OyeHUBAMb Pazmepbl PeaibHblX 00BLEKNMOE OKPYHCAIOUe20 MUpa.
HcTropust MaTeMaTUKU

o Xapakmepuzoamsv 6K1a0 8blOAIOWUXCS MAMEMANMUKOS 8 PA36UMUEe MAMEMAMUKU U
UHBIX HAYYHBIX 0O1acmel.



BpinyckHUK Hay4yuTcss B 7-9 Kjaccax (AJ1s1 HMCIOJb30BAHUSA B INOBCEIHEBHOW KU3HU U
o0ecrneyeHusi BO3MOKHOCTH YCIIEITHOTO MPOA0JIKeHNsI 00pa30BaHusl HA 02a30BOM YPOBHe)
DJIeMEeHThI TEOPUH MHOKECTB U MATEMATHYEeCKOM JIOTHKH

e OnepupoBaTh Ha 6a30BOM ypOBHE® MOHATHAMH: MHOKECTBO, JJIEMEHT MHOYKECTBA,
MMOJAMHOK€ECTBO, TPUHAICKHOCTB;

®  33]1aBaTh MHOKECTBA MEPEUUCICHUEM UX JIEMEHTOB;

® HaxOJUTh NepecedeHue, O0beAMHEHUE, TOJIMHOKECTBO B IPOCTEHIITUX CUTYAIUAX;

e omepupoBaTh Ha 0a30BOM YypOBHE TMOHATHSIMH: ONIpEICICHHUE, aKCHOMa, TeopeMa,
JTI0Ka3aTelIbCTBO;

® [IPUBOJUTH NIPUMEPHI U KOHTPIPUMEPHI 1JIs1 TOATBEPKACHUS CBOUX BbICKAa3bIBAHUI.
B noBceHeBHOM KU3HU U IPH U3YyYeHHUH JAPYTUX NPeIMETOB:

®  HCHOJIB30BaTh TpadUUecKoe TPEACTABICHUE MHOXKECTB I OMUCAHUS pPealbHBIX
MIPOLIECCOB U SBIICHUH, MPU PEUICHUH 3a/1a4 IPYTUX YUCOHBIX MPEIMETOB.
Yucaa

e OmnepupoBarh Ha 0a30BOM YPOBHE MOHSATHUAMH: HATypajJbHOE YHCIIO, 10 YHCIIO,
OOBIKHOBEHHast ApoOb, JecATUYHass JApoOb, cMemlaHHass ApoOb, palUOHAIBHOE YHCIIO,
apu(METHUECKUI KBaIpaTHBIA KOPEHB;

®  JCIOJIB30BaTh CBOMCTBA YMCEI U MPABUJIA ACHCTBUI MTPU BHIIOJHEHNUN BHIYMCIICHHUIA;

®  HCMOJIb30BaTh MPU3HAKHU JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUH BHIYUCICHUN U
pEeLIEHUU HECIOKHBIX 3a/1a4;
BBITIOJIHATH OKPYTJICHHE PAllMOHATBHBIX YHCENl B COOTBETCTBUU C MIPaBUJIAMHU;
OIICHUBATh 3HAYCHHUE KBAJPATHOTO KOPHS U3 TIOJIOKHUTEIIBHOTO 1IEJIOTO YHCIIA;
pacro3HaBaTh pallMOHAIBLHBIC U UPPAIlMOHAIBHBIC YHCIIA;

®  CpaBHUBATH YHUCIIA.
B noBceHeBHOM KU3HM U NPU M3Yy4YEHHUH JAPYIUX NPeIMETOB:

®  OIICHUBATH PE3YJIHTATHl BHIYUCICHUN MPU PEIICHUH MPAKTHYECKUX 3a7a4;

®  BBHINOJIHATH CPABHEHHUE YMCET B PEAIbHBIX CUTYaIIHSIX;

®  COCTaBJIAITh YMCJIOBBIC BBIPAKEHUS TMPU PEIICHUU TMPAKTUYECKUX 3a/Jad U 3aJad u3
JIPYTUX y4EOHBIX MPEIMETOB.
ToxnecrBeHHBbIC IPe0OpPa3oBaHUA

e  BHINONHATH HECIOXKHBIE NPEOOpa3oBaHUs Ui BBIYHCICHUS 3HAYCHHM YHCIOBBIX
BBIPDOKCHHM, COJAEpXKAIIUX CTENEeHW C HAaTypaJlbHBIM TIOKa3aTelieM, CTEeNeHH C IeIbIM
OTPHULIATENLHBIM MOKA3aTeNeM;

®  BBHINOJHATH HECTOXKHBIE MPEOOPa30BaHUs IEBIX BBIPAXKEHUN: PACKPHIBATh CKOOKH,
MIPUBOUTH TIOJIOOHBIE CIaraeMble;

®  HCMONB30BaTh (POPMYJIBl COKPAIIEHHOTO YMHOXEHHS (KBaJpaT CYMMBI, KBaipaT
Pa3HOCTH, PA3HOCTH KBAAPATOB) JIJISl YIIPOIICHUS BEIYMCICHUN 3HAUCHHUI BBIPAKEHUH;

®  BBINOJIHATH HECIIOKHBIE MTPeoOpa3zoBaHus APOOHO-TUHEHHBIX BRIPAKEHUN U BBIPAKEHUN
C KBaJIpaTHBIMU KOPHSIMHU.
B noBceiHeBHOI KU3HU U IPH U3YYEHUU APYTUX NMPeIMETOB:

® [IOHMMAaTh CMBICII 3aIUCH YKCIIA B CTAHJAPTHOM BH/JIE;

e  OmepupoBaTh Ha DA30BOM YPOBHE MOHSATHEM «CTaHAAPTHAS 3aMUCH YKCIAY.
YpaBHeHHS U HEPABEHCTBA

e OmnepupoBarh Ha 0a30BOM YPOBHE IOHATHSIMHU: PaBEHCTBO, YHCIOBOE PaBEHCTBO,
ypaBHEHHE, KOPEHb YpaBHEHHUS, DEIICHHE YypaBHEHUsS, UYHUCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelieHne HEPaBEHCTBA;

3 31ech 1 manee — pacIo3HaBaTh KOHKPETHBIE IPHUMEPHI OOIIUX IIOHATHIA 110 XapaKTEPHBIM IPU3HAKAM, BBIIOJIHATH
JICUCTBUSI B COOTBETCTBUH C OTPEJIC/ICHUEM U MPOCTEHIINMU CBOMCTBAMU TOHSATHI, KOHKPETH3UPOBAThH MPUMEPAMHE
o011ue MOHATHUA.



®  IIPOBEPATH CIPABEIIMBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;

e  pemiath JUHEHHbIC HEPABEHCTBA M HECJIOKHBIE HEPABEHCTBA, CBOASIIIMECS K TMHEHHBIM;

®  pemiath CUCTEMbl HECIIOKHBIX IMHEHHBIX YpaBHEHUN, HEPABEHCTB;

®  [POBEPATH, ABJSACTCS JIU TaHHOE YUCIIO PELICHHEM YpaBHEHUs (HEpaBEHCTBA);

e  pemiath KBaJpaTHbIC ypaBHEHUS 10 (hopMyIie KOpHEH KBaApaTHOTO YpaBHEHMUS,

e u300pakaTh pPELICHUS HEPABEHCTB M UX CUCTEM Ha YHCIIOBOU MPSIMOH.

B noBcenHeBHOM KU3HM M NIPH M3YYEeHHHU APYTUX NPeIMETOB:

®  COCTaBJIATh M pEIIaTh JMHEHHbIC YPAaBHEHMsI IPU PELICHUM 3a]ay, BO3ZHUKAIOLIUX B
JIpYTUx y4eOHBIX MpeaIMeTax.

DyHKUNH

e Haxonuts 3HayeHue GpyHKIUU MO 3aJaHHOMY 3HAYCHHIO apTyMEHTa;

® HaxOIUTh 3HAUEHUE apryMeHTa IO 3aJaHHOMY 3HAUEHUIO0 (YHKIMH B HECIOKHBIX
CUTYaIUsIX;

®  OIpelesATh IOJIOKEHHE TOUKM II0 €€ KOOpJAMHATaM, KOOpJAUHAThl TOYKH IO €€
I0JIOKEHUIO Ha KOOPAMHATHOM IJIOCKOCTH;

e 10 rpaduKy HaXOAUTh OOJIACTH ONPEIEICHUS, MHOKECTBO 3HAUCHUH, HYIU (QYHKIUH,
MIPOMEXYTKH 3HAKOMOCTOSIHCTBA, MPOMEXKYTKHM BO3pacTaHus U YObIBaHUA, HauOosblee u
HaMMEHbIIEee 3HAYCHUS PYHKIINH;

e  cTpouTh rpaduk TUHEHHON (YHKINY;

®  MpOBEPATH, SABJISETCS JU JaHHBIA rpaduk rpadgukoM 3agaHHOM (QYHKIUU (JTUHEHHOH,
KBaJIpaTU4HOM, 00paTHON MPONOPLUOHATILHOCTH);

e ompelneNaTh NPUOIMKEHHbIE 3HAUYEHHUS KOOPIMHAT TOYKH TIepeceueHus rpadukoB
GbyHKIM;

e  omepupoBaTh Ha 0a30BOM YPOBHE MOHITHUAMU: IOCIEIOBATEILHOCTD, apH(PMETHIECKas
Iporpeccusi, FreOMeTpuuecKas porpeccus;

e pemiath 3aJa4yd Ha TMPOTPECCHU, B KOTOPBIX OTBET MOXET OBITh MOJIyueH
HEMOCPEJCTBEHHBIM MOJICUeTOM 0€e3 MpUMeHeHHs (popmyi.

B noBceaHeBHO KU3HM M NIPM U3YUYEHHHU APYTUX NPeIMETOB:

®  UCNOJb30BaTh TpaUKH peabHBIX MPOLECCOB M 3aBHUCUMOCTEH JUIsl ONpeAeseHus uX
CBOWCTB (HanOOJbIIME U HAMMEHBIINE 3HAYECHUs1, IPOMEKYTKH BO3pacTaHUs U yObIBaHUS, 00JIaCTH
MOJIO)KUTEIBHBIX U OTPULIATENIbHBIX 3HAYEHUH U T.11.);

®  UCNOJb30BaTh CBOMCTBA JIMHEHHOM (QYHKIMHM W ee rpaduk MpH pelIeHHd 3a4ad U3
JPYTUX y4eOHBIX MPEIMETOB.

CraTucTHKa M Teopusi BePOSITHOCTEH

e lIMeTh NpenCTaBIEHNE O CTATUCTUYECKUX XapAKTEPUCTUKAX, BEPOATHOCTH CIIy4aliHOTO
cOOBITHSI, KOMOMHATOPHBIX 3a1a4ax;

e pemarh npocreiiime KOMOMHATOPHBIE 3a/1a4d METOJIOM MPSMOT0 U OpPraHU30BAHHOTO
nepedopa;

®  [IpeACTaBIATH AAHHBIE B BUJE TAaOJIUL, UarpaMM, rpaduKoB;

e  yyTaTh MH(OPMAIIHIO, IPEICTABICHHYIO B BUJIE TaOIUIIbI, AUArPaMMBbl, rpaduka;

®  OmpeleNsTh OCHOBHBIE CTATUCTUYECKUE XapaKTEPUCTUKU YHCIOBBIX HAOOPOB;

®  OIEHUBATh BEPOSATHOCTb COOBITHS B MPOCTEUIINX CIydasiX;

®  UMETb [IPEJICTABICHHUE O POJIM 3aKOHA OOJBIINX YHCEN B MACCOBBIX SIBJICHUSIX.

B noBcenHeBHOM KU3HM M NIPH U3Y4YECHHHU APYTUX NMPEIMETOB:

®  OIEHHUBATh KOJIMYECTBO BO3MOXKHBIX BApHAHTOB METOJIOM Tepedopa;

®  UMETh [IPEJICTABICHHUE O POJIM IPAKTUUECKU JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITUI;

® CpaBHUBaTh OCHOBHBIE CTaTHCTUYECKUE XapaKTEPUCTHKHU, IMOIYYEHHBIE B IIpoLiEecce
pelIeHns MPUKIAIHON 3a/1a4uk, U3YyUeHHs] PEaIbHOTO SIBJICHMUS,

®  OIIEHUBATh BEPOATHOCTh PEAIbHBIX COOBITUN U SIBIICHUI B HECIIOKHBIX CUTYAIUX.
TexkcroBble 3a1a4u



e PemaTh HECTOXKHBIE CIOXKETHBIE 3a/Ja4d Pa3HbIX THIIOB Ha Bce apudMernyeckue
JIEHCTBHS,

®  CTPOUTH MOJICTH YCIIOBHUS 3a/1a4¥ (B BUJIE TAOIHIIBI, CXEMBI, PUCYHKA WJIH YPABHECHHUS ), B
KOTOPOW JIaHbl 3HAUEHHUS JIBYX U3 TPEX B3aMMOCBS3aHHBIX BEJIMYMH, C LIEJBIO MOMCKA PEIICHHS
3a/1a4u;

®  OCYIIECTBIISITH CIIOCOO MOMCKA PELICHUS 3a/1a4i, B KOTOPOM PacCyKJIEHHE CTPOUTCS OT
YCIIOBUS K TPEOOBAHUIO HIIM OT TPEOOBAHUS K YCIIOBHIO;

®  COCTaBJIATH IUIAH PELICHUS 33]1a4H;

®  BBLICIATH dTAllbl PELICHUS 3a/1a4U;

®  UHTEPHPETUPOBATH BHIYMCIHUTENIBHBIE PE3YNbTAThl B 3aJa4e, UCCIEI0BATh MOJIYyYEHHOE
peuieHue 3a1a4u;

® 3HATh PA3IMYUE CKOPOCTEH OOBEKTa B CTOSYCH BOJE, IPOTHUB TEUCHHS M TIO0 TCUCHHIO
peku;

e  pemaTh 33Ja4M HAa HaXO0XKJAECHUE YAaCTH YMCIIA U YUCIIA 10 €ro YacTH;

e  pemiarth 3a7a4d Pa3HBIX TUIOB (Ha pabOTy, HAa TIOKYIIKH, Ha JBUKCHHE), CBSI3bIBAOIIINX
TPHU BETTUYUHBI, BBIJCISTH 3TU BEIMUYMHBI U OTHOILICHUS MEXK]Ty HUMU;

®  HAXOJIUTh NPOLUEHT OT YMCIIA, YHMCIIO MO MPOLEHTY OT HEro, HaXOAUTh IMPOLEHTHOE
CHUKEHHUE WM MPOLEHTHOE MOBBIIICHUE BEIUYHNHBL;

®  pelIaTh HECIOKHBIC JIOTHYECKUE 3a/1a49U METOJIOM PACCyKICHUMN.
B noBceHeBHOI KU3HU U IPH U3YYEHUU APYTUX NPeIMETOB:

®  BBUIBUIaThb TMIIOTE3bl O BO3MOJKHBIX IPEACNIbHBIX 3HAUYEHHUSIX HCKOMBIX B 3ajJadye
BEJIMYUH (JIeTIaTh MPUKUIKY).
I'eomeTpuueckue Gpurypol

e  OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATHSIMH '€OMETPHUUECKUX (UTYD;

e  M3BJICKATh MHPOPMAIUIO O TEOMETPUYCCKHX (PUTYpax, IPEICTABICHHYIO Ha YePTEKaX B
SIBHOM BUJIE;

® TPUMEHATh Ui peUIeHHs 3a7ad4 reoMeTpudeckue (akThl, €Cld YCIOBUS HX
MIPUMEHEHHUS 3a/1aHbI B SBHOU (hopMme;

e DpemaTh 3a7a4d HA HAXOXKJICHHE TEOMETPHUYECKUX BEIUYMH 10 oOpasiam Wi
ITrOpUTMaM.
B noBceHeBHOM KU3HN U IPH M3YYeHHUH APYTUX NMPeIMETOB:

®  WCIOJIb30BaTh CBOMCTBA TE€OMETPUYECKUX (UTyp JJIs pEIICHHWs THUIIOBBIX 3ajad,
BO3HHUKAIOIINX B CUTYAIUsAX TTOBCEIHEBHOM KU3HU, 33]1a4 MPAKTHYECKOTO COJICPKAHMS.
OTtHowmeHnst

e OmnepupoBarh Ha 0a30BOM YpOBHE MOHSATHUSIMH: PAaBEHCTBO (UTYp, paBHBIE (DUTYPHI,
PaBEHCTBO TPEYTOJIBHUKOB, MAPAUIETBHOCTD MPSMBIX, MIEPIICHIUKYIIPHOCTD MPSIMBIX, YTIIbI MEXKTY
MPSIMBIMU, TIEPIICHIUKYJISP, HAKJIOHHAS, IIPOEKIIMSL.
B noBceHeBHOI :KU3HU U IPH U3YYEHUU JAPYTUX NMPeIMETOB:

®  UCHOJIb30BaTh OTHOIICHMS JUIsl PEIICHHs MPOCTeMIIMX 3aJad, BO3HUKAIOUIUX B
peanbHON KU3HU.
HN3mepeHus u BbIYMCIEHUS

e  BhINOJNHATH U3MEpPEHUE JUIHH, PACCTOSHUN, BETUYUH YIJIOB, C IOMOIIbIO HHCTPYMEHTOB
JUTSI ©3MEPEHUH JUTUH U YTIIOB;

e MpuMeHATh (QOopMyJIbl TEpUMETpa, IUIOMIAAW W 00beMa, IJIOMAAM TOBEPXHOCTH
OT/I€TIbHBIX MHOTOTPAHHUKOB IPU BBIYMCIICHUSIX, KOT/1a BCE JAHHBIE UMEIOTCS B YCIIOBUU;

e npumeHsATh Teopemy Iludaropa, 06a3oBbIE TPUTOHOMETPUUYECKHE COOTHOIIEHUS IS
BBIYMCIICHUS JJIMH, PACCTOSTHUM, ITOMAJEH B MPOCTEUIIINX CITydasx.
B noBceHeBHOI KU3HU U IPH M3YyYEeHHUU JAPYTUX NPeIMeETOB:

®  BBHIUKCIATH PACCTOSHHUS HA MECTHOCTH B CTaHJAPTHBIX CHUTYaIUsX, IUIOIMAIA B
MPOCTEUIINX CITydasX, MPUMEHSTh (POPMYIIBI B IPOCTEHIINX CUTYAIUSAX B TIOBCETHEBHOM JKH3HHU.
I'eomeTpuyeckue nocTpoeHus



e M300pakaTh THUIIOBBIE IUIOCKHE (GUTYyphl U (UTYpBI B IPOCTPAHCTBE OT PYKH MU C
IIOMOILIBIO HHCTPYMEHTOB.
B noBceaHeBHOIi :KM3HM M PU U3YYEeHHH APYTHX NMPeEAMETOB:

®  BBINOJIHATH NPOCTEHIINE TOCTPOEHUSI HA MECTHOCTH, HEOOXOAUMBIE B PEAIbHOM KU3HHU.
I'eomeTpuyeckne npeodpa3zoBaHus

e  Crpouts purypy, CHMMETPUUHYIO JaHHOH (PUType OTHOCHUTEIHHO OCH U TOUYKH.
B noBceaHeBHOIi :KM3HM M IPU U3YYEHHUH PYTUX NPeAMETOB:

®  pacro3HaBaTh JABMKEHHE OOBEKTOB B OKPYKAIOIIEM MHPE;

®  pacHO3HaBaTh CUMMETPUYHBIE (PUIYPBI B OKPYXKAIOILEM MUPE.
BekTopbl M KOOPAMHATHI HA IVIOCKOCTH

e  OmnepupoBaTh Ha 0230BOM ypOBHE MOHATUSMHU BEKTOP, CYMMa BEKTOPOB, IPOU3BEACHUE
BEKTOpA Ha YMCJI0, KOOPAUHATHI Ha MJIOCKOCTH;

e  OpenensITh NPUOIMKEHHO KOOPJAMHATHI TOUYKH IO €€ U300pa)KeHNI0 Ha KOOPIUHATHOM
IIJIOCKOCTH.
B noBcegHeBHOI )KM3HM M IPU U3YYEHHH APYTHX NPEAMETOB:

®  CIIOJIB30BAaTh BEKTOPHI JJIS PELICHHs MPOCTEHIIMX 3aJad Ha OIpeleleHHe CKOPOCTH
OTHOCHUTEJIHOT'O JIBUKEHUSI.
Hcropus MaTeMaTHKH

e OnuchiBaTh OTIEJIbHBIE BBIJAIOIIMECS pPE3YJIbTAThl, IMOJIyYEHHbIE B XOJ€ pa3BUTHUS
MaTeMaTHKH KaK HayKH;

®  3HaTh IPUMEpPbl MATEMATHYECKUX OTKPHITUN U UX aBTOPOB, B CBSA3U C OTEUECTBEHHOU U
BCEMHPHOW UCTOpHUEH;

® [IOHUMAaTh POJIb MaTEMATUKU B pa3BUTUU Poccum.
MeToabl MATEeMATHKH

e BpiOupare nOIXOASIMM M3YYEHHBIH METOJ JJs PpELICHUS W3YYEHHBIX THUIIOB
MaTeMaTHYECKUX 3aJay;

e [IpuBoauTh mHpHUMEpPHl MATEMaTUYECKUX  3aKOHOMEPHOCTEM B  OKPYKaOIIEH
JeMCTBUTENILHOCTH U IPOM3BEICHUAX CKYCCTBA.

BbIyCKHHK MOJYYUT BO3MOKHOCTH HAy4YuThesi B 7-9 Kkiaccax ajsi  obecreveHus:
BO3MO’KHOCTH YCIENTHOTO MPOI0KEeHUsI 00pa30BaHusi HA 0A30BOM U YIJIy0JI€HHOM YPOBHSIX
DJieMeHTbI TEOPUU MHOKECTB 1 MATEeMATHYECKOI JIOTUKH

e  Onepuposamv® nowsmusmu: onpedeienue, meopemMa, aKCUOMA, MHOICECHBO,
XapakmepucmuKky MHONCECm8d, JJeMeHm MHOMCecmed, nycmoe, KOHeuHoe U OecKOHeyHoe
MHOIHCECTBO, NOOMHONCECMBO, NPUHAOTEHCHOCTb, BKIIOYEHUE, PABCHCIBO MHONCECME;

®  U300padcamv MHOMCECMEA U OMHOUWEHUE MHONCECME C NOMOUWBIO KPY208 Diinepa,

®  onpeodensams NPUHAOLEHCHOCb DNIeMEHMA MHONMCECMBY, 00beOUHEHUIO U NepeceyeHUrO
MHOJHCECE,

®  300a8amb MHONMCECMBO C NOMOWBLIO NEPEUUCTIHUS DTIEMEHNO08, CJLIOBECHO20 ONUCANHUSL

®  onepupoeamv NOHAMUAMU: BbICKA3bIBAHUE, UCMUHHOCIb U JIOHCHOCMb 8bICKA3bIGAHUS,
ompuyaHue 8biCKA3bI8AHUL, ONepayuu Hao 6bICKA3LIGAHUAMU. U, UTU, He, YCIO08HbIE 8blCKA3bIGAHUS]
(umnauxayuu);

®  CMpOUmMb BbICKA3bIBAHUSA, OMPUYAHUSL BbICKA3bIBAHUII.
B noBceHeBHO¥ KU3HM U NIPU U3YUYEHHHU JAPYTUX NMPEIMETOB:

®  CcmMpoums YenouKy YMO3AKI0UeHUL Ha OCHOB8e UCTIOIb308AHUSA NPABUTL JIO2UKU,

®  UCNONB308AMb  MHOMCECMBA, ONepayuu ¢  MHOJNCeCmEamu, Ux zpaguueckoe
npeocmasnenue 0Jisl ONUCAHUS PEeATibHbIX NPOYECCO8 U ABTEHUI.
Yucaa

4 3)_IGCL " fajie€ — 3HaTh OINPEACIICHUEC NOHATHUSA, YMETh MNOACHATDH €I0 CMbBICJI, YMCTb UCIIOJIb30BATh INOHATUC U €TI0
CBOIiCTBa Ipyu TpoOBCACHUN paccymaeHnﬁ, J0Ka3aTeJIbCTB, pCUICHUU 3a/1a4.



e Onepuposamv NOHAMUAMU: MHONCECMBO HAMYPATbHLIX UYUCET, MHOMICECMBO UYeblX
yycen, MHOMCECMBO PAYUOHANbHBIX YUCel, UPPAYUOHATIbHOE HUCIO, KBAOPAMHbIl KOPEHb,
MHOHCECTNBO OeUCMBUMENbHBIX YUCET, 2e0MEeMPUYecKdas UHMepnpemayusi HamypaibHbiX, Yevix,
PAYUOHANLHBIX, OelCMBUMETbHBIX YUCEe;

®  NOHUMAMb U 0OBACHAMb CMBLCT NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCAA,

®  GLINONHAMbL GLIYUCTIEHUs, 8 MOM YUCTe C UCHONb308AHUEM NPUEMO8 DAYUOHATbHBIX
BLIYUCTEHULL,

®  GLINOJIHAMb OKPY2IeHUEe PAYUOHATbHBIX YUCETl C 3A0AHHOU MOYHOCMbIO;

®  CpasHusamv payUoOHAIbHbIE U UPPAYUOHATbHBIE YUCA,

®  npedCcmasisimb payUOHAIbHOE YUCTO 8 8U0e 0eCAMUUHOU OpooU

®  YNopsao0ouUBAMb YUCIA, 3ANUCAHHbLE 8 8U0e 0DLIKHOBEHHOU U 0eCAMUYHOU OpoOU,

o naxooumv HOI u HOK uucen u ucnonv3o06ams ux npu peuieHuu 3a0ay.

B noBceHeBHO KM3HM U NIPH U3YYEHUH JPYTUX MPEIMETOB:

®  NpuMeHAmMb NPABUNLA NPUOIUINCEHHBIX BbIYUCIEHUL NPU PeUeHUU NPAKMUYECKUX 3a0ad U
peuteHuu 3a0a4 Opyaux yueOHvlx npeomemos,

®  GLINOJIHAMb CPABHEHUE Pe3)IbMAamos 8blYUCIEHUL NPU peuleHUU NPAKMUYecKux 3a0ad,
8 MOM YUC/ie NPUOTUINCEHHBIX GbIUUCTICHUN,

®  cocmasnams U OYEeHUBAMb YUCIO0BbIE BLIPANCEHUS NPU PeUleHUU NPAKMUYEeCKUX 3a0ad U
3a0ay4 uz opyaux y4eOHvlX npeomemos,

®  3anuculBamv U OKPYIAMb YUCI0GblE 3HAUEHUS PEealbHbIX GeIUYUH C UCHONIb308AHUEM
PA3HLIX cucmem UmMepeHus.

ToxknecTBeHHbIE IPe0OPaA30BaAHUSA

e Onepuposamv NOHAMUAMU CMENEHU C HAMYPATbHbIM NOKA3ameem, CMeneHu ¢ Yeablm
ompuyamenbHblM NOKA3amenem,

®  GLINONHAML NPeoOpPa306aHUsi YENblX GbIPANCEHU: Oelcmeuss ¢ O0OHOUIeHAMU
(cnooicenue, evluUmMAaHUe, YMHOMCEHUE), OeUCMmBUsl C MHO20YIEHAMU (CNOJCeHUe, BblYUMAaHUe,
VMHONCEHUE);

®  BLINOJIHAMb PA3LONCEHUE MHOSOULEHO8 HA MHONMCUMENU OOHUM U3 CNOCODO08. gblHeceHUe
3a cKOOKY, epYNNUPOBKA, UCNONb308AHUE POPMYT COKPAUEHHO2O YMHONCEHUSL,

®  gblOeNAMb KBAOPAM CYMMbL U PAZHOCIU OOHOUIEHO8,

®  pPACKIaovbl8ams HA MHOJMCUMENU KBAOPAMHYIL MpexuieH,

®  GLINOIHAML NPeodPA306AHUSL  BbIPANCEHU, COOEPAUCAUWUX CMENneHu ¢  Yerblmu
ompuyamenbHblMU  NOKA3amensamu, nepexooums Om 3anucu 6 6ude CmeneHu ¢ Yeivim
OmpuyamenbHbiM NOKA3amenem K 3anucu 6 suoe opoou,

®  GLINOIHAML NPeodpPaz08aHus OPOOHO-PAYUOHANBHBIX — BLIPAJNCEHUU:  COKpalujeHue
Opobell, npusedenue anreeopaudeckux opoobeli Kk ooujemy 3HaMeHamento, Cl0HCeHue, YMHONCeHUe,
Oellenue anzebpaudeckux Opoobel, 8036edenue aneedpauyeckol opoou 8 HAMYPAIbHYIO U YEryIo
OMpUYAMENbHYIO CMENeHb,

®  BLINOIHAMb NPEOOPAZOBANUS BLIPANCEHUU, COOEPAHCAUYUX KBAOPAHBIE KOPHU,

®  guidenAmb K8aopam CyMMbvl UIU PAZHOCIU OB8VUNEHA 6 BbIPANCEHUSX, COOEPAHCAUJUX
K6aopammbvie KOPHU,

®  GLINOIHAMb NPEodPA30BAHUS BLIPANCEHULL, COOEPAHCAUSUX MOOYITb.

B noBceaHeBHOM KU3HM ¥ TIPH M3YYEHUH APYTUX MPEIMETOB:

®  GLINOIHAMb NPeoOPA308aHUA U OCUCMEUS C YUCIAMU, 3ANUCAHHLIMU 8 CIMAHOAPMHOM
guoe;

®  GLINOJIHAMb NPeoOPA308aAHUS ANIeOPAULECKUX BbIPANCEHUN NPU peuleHUY 3a0ay Opy2ux
VUEOHBIX NPEOMEMO8.

YpaBHeHHS U HEPABEHCTBA

e Onepuposamv NOHAMUAMU: YpasHeHUe, HepaBeHCMB0, KOPEHb YDABHEHUs, peuleHue
Hepagencmed, pasHOCUNIbHble YpasHeHus, o001acmb onpeoenenus ypasHeHus (HepaseHcmaad,
cucmemvl YpagHeHUll Ul HEPaAeeHCma);



® pewams NUHelHble YPABHEHUS U YPAGHEHUs, CBOOUMble K JUHEUHbIM C NOMOWbIO
MONCOeCMBEHHbIX NPeobpPa306aHUlL,

®  pewamsb K6AOpamHvle YPAGHEHUS U YPABHEHUS, C800UMbLE K KBAOPAMHBIM C NOMOUbIO
MOACOECMEEHHBIX NPE0OPA308ANULL,

®  pewamsb OpOOHO-TUHELHbLE YPABHEHU,

® pewams  npocmeluiue  UPPAYUOHATbHbIE — YDABHEHUs  6U0d f (X) =a,
JE(¥)=ya(x);

n

e pewams ypasuenus euoa X =4a;

®  pewambs yPAHeHUs CNOCODOM PA3LONCEHUS HA MHONCUMENU U 3AMEHbL NePEMEHHO,

®  UCNONL308AMb MEMOO UHMEPBANLO8 Ol pPeueHUss Yeavlx U OpPOOHO-PAYUOHATILHBIX
HepaseHcma,

®  pewamsv NUHElHble YPAGHEHUS U HEPABEHCNEA C NAPAMEMPAMU,

®  pewlams HECNONHCHbLE KBAOPAMHbLE YPABHEHUS C NAPAMEMPOM,

®  pewams HeCO0NHCHbLE CUCTNEMbL TUHEUHBIX YPABHEHULL C NApAMEempam,;

®  pewams HECNONHCHbIE YPABHEHUS 8 YETbIX YUCILAX.
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

® cocmaeisameb U pewiamv JUHElUHble U KEAOPAMHble YPAGHEHUs, VYPAGHEHUs, K HUM
c800AWUeCs, CUCTEeMbl TUHEUHbIX YPABHEeHUll, HepaeHCmE Npu peuenuy 3a0ay Opy2ux y4eOHvix
npeomemos;

®  BLINOIHAMbL OYEHKY Npagoonooodus pe3yrbmamos, NoAYyYdaemMvlX Npu peuleHuu
JIUHEIHBIX U K8AOPAMHBIX YPAGHEHULL U CUCeM TUHEUHbIX YPABHEHUL U HepaBeHCME NpU peuleHul
3a0a4 Opyaux y4eOHbIX NPeoMemos,

®  guLIOUpamb COOMBEMCMBYIOWUEe YDABHEHUs, HepABeHCmed U UX Ccucmemvl O/
CcOCMasienus Mamemamuieckol Mooeiu 3a0aHHOU PeailbHOU CUmyayuu uiu nPUKIaoHol 3a0a4u;

®  yMemb UHMEPNPEMUPOBAMb NOJYYEHHbIU NPU PEUeHUU YPAGHEeHUs, HEPABEHCMEA Ul
cucmembl pe3yibmanm 6 KOHMeKcme 3a0anHOU PeaibHOl CUMYayuu Uil NPUKIAOHOU 3a0au.
DOyHKIUH

e  Onepuposamv NOHAMUAMU. (DYHKYUOHALHASL —3A6UCUMOCTIb,  (YHKYUS,  epaghux
@yHKyuu, cnocodwvl 3a0anus GYHKYUU, apeymMeHm u sHadenue QyHKyuu, ooiacmv onpeoeieHus u
MHOJCECNBO — 3HAYEHUNl  (YHKYuu, HYIU  QYHKYUY,  NPOME’CYMKU  3HAKONOCMOSHCMEA,
MOHOMOHHOCMb (PYHKYUU, YeMHOCHb/HEeUeMHOCIb (DYHKYUL,

e cmpoumo epaghuxu JIUHENHOL, K8aOpamuuHou @ynxyuil, 0bpamuoli

NPONOPYUOHATLHOCIU, (PYHKYUU 6UOA. Y = a+Lb vy =~Ixy=3x, y=|xs
X+

® Ha npumepe K8AOPAMUYHOU (HYHKYUU, UCNOIB308AMb NPeodpazosanus 2paguxa
pynxyuu Y=F(X) onsa nocmpoenus epaguros pynxyuil y — af (kx+b)+c

®  cocmaensame YpAasHeHusi NPAMOU N0 3A0AHHbIM YCI0GUAM: NpoxXoosaujeli uepe3 08e
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0O0sauell Yepe3 OaHHYI0 MOYKY U NapaileibHOtU OaHHOU
NpAMOU;

® uccredosamv QyHKYUIO no ee epaguxy;

®  HAXOOUMb  MHOMNCECMBO  3HAYEHUL, HYIU, NPOMENCYMKU  3HAKONOCMOAHCHEA,
MOHOMOHHOCIU KBAOPAMUYHOU DYHKYUU,

®  onepupoeamv NOHAMUAMU. NOCIE008AMENLHOCHb, apuhmemudeckas npozpeccus,
2eoMempuyecKkas npoepeccusi;

®  pewams 3a0ayu HA APUDMEMUYECKVIO U 2eOMEMPULECKYIO NPOPECCUTO.
B noBceHeBHO¥ KU3HM U TIPH U3YYEHHHU APYTUX MPEIMETOB:

®  ULIIOCMPUPOBAMb C NOMOWBIO 2PAPUKA PEANbHYIO 3A8UCUMOCTb ULU NPOYecC NO UX
XapakmepucmuKkam,



®  UCNONBL308aMb CEOUCMBA U 2PAPUK KEAOPAMUYHOU (DYHKYUU NpU peuleHuu 3a0ad u3
Opy2Ux yueouvlx npeomemos.
TekcToBbBIE 321241

o Pewamb npocmoule u Cr0xicHble 300a4 PAZHLIX MUNOS, A MAKNCe 3a0ayll NOGLIUEHHOU
mpyoHocmu,

®  UCNONL308AMb PA3HLIE KPAMKUE 3ANUCU KAK MOOeIU MEKCMO8 CLONCHBIX 3a0ay O
NOCMPOEHUsL NOUCKOBOLL CXeMbl U peuleHUsl 3a0ay;

®  paziuuams Mooelb MeKcma U MoOelb peuleHuss 3a0adu, KOHCMpPYuposams K OOHOU
MOOeNu peueHUst HeCIONCHOU 3a0ayu pasHvie MOOeIU MeKCma 3a0adu,

®  3HAMb U NPUMEHAMb 004 CNOCO6A NOUCKA peulenust 3a0a4 (0m mpedo8anusl K YCI08UIO
U om ycnosus Kk mpebosanuio),

®  MOOeNUPOBaAmb PACCYHCOCHUS NPU NOUCKE PEULEHUS 3a0a ¢ NOMOWbIO 2pagh-cxembl,

®  BbIOenAMb YMANbL PeueHUsl 3a0ayl U COOEPHCAHUE KAAHCO020 IMand;

®  yuemb GuIOUPAMb ONMUMALLHLIL MEmo0 peueHUus 3a0ayu U OCO3HA8AMb 6blO0p
Memooa, paccmampusams paziuyHble Memoobl, HAXOO0UMb pda3Hble pelleHus 3a0ayu, eciu
B03MOMNCHO,

®  QHAIU3UPOBAMb 3aMPYOHEHUs NPU PeuleHUU 3a0a4;

®  GLINOJIHAML PA3IUYHblE NPeoOPA308aHUs. NPEONONCEHHOU 3a0ayl, KOHCMPYUpoB8amsb
HOBble 3a0auu U3 OAHHOU, 8 MOM YUcCie 0OpamHvle;

®  UHmMepnpemuposamsv - GbIYUCIUMENbHbIE —pPe3yIbmamsl 6  3a0ade, UCCIe008amb
NoOJY4UeHHOe peuterue 3a0aqu;

®  QHATUBUPOBAMb BCEBO3MOCHBIE CUMYAYUU B3AUMHO20 PACHOLONCEHUSI O8YX 00bEKMOs
U UBMEHEeHUe UX XAPAKMEPUCTMUK NPU COBMECHHOM OBUNCEHUU (CKOPOCMb, 8peMs, paccmosHue)
npu peuwleHuu 3a0a4 Ha 0B8UdICEHUE 08YX 00BEKMO8 KaK 6 0OHOM, MAK U 6 NPOMUBONOLONCHBIX
HANpaenenusix,

®  UCCre008amb 8CEBO3MOIICHBIE CUMYAYUU NPU PeueHun 3a0a4 Ha OBUICEHUE NO peke,
paccmampusams pasHvle CUCeEMbl OMCYemad,

®  pewams pazHOOOPA3HbLE 3A0aYU KHA HACMUY,

®  pewams u 060CHOBLIBANDb CBOE peuleHUe 3a0al (8blOeNdmb MAmeMamuyecKyro 0CHO8Y)
HA HAXO0JCOeHUe YACU YUCLA U YUCTA NO €20 YACMU HA OCHO8e KOHKPEMHO20 CMbLCIA Opodu,

®  0co3Hasamv U 0OBACHAMbL UOCHMUYHOCIb 3A0aY PA3HLIX MUNOS, CEA3bIBAIOWUX MPU
BeNUYUHbL (Ha pabomy, HA NOKYNKU, HA OBUdCEHUE), 8blOeNdmb MU GeIUYUHbl U OMHOWEHUS
MeNHCOY HUMU, NPUMEHSMb UX NpU peuleHuu 3aoay, KOHCMPYupoeams COOCMEeHHble 3a0ay
VKA3AHHBIX MUNOS;

®  gadenmsv OCHOBHbIMU MEMOOAMU PEUleHUsl 3A0ay HA CMeCU, CNILABbL, KOHYEHMPAayuu,

®  pewams 3a0ayu HA NPOYEHMDbL, 8 MOM HUCTe, CLONCHbIe NPOYEHMbL ¢ 0OOCHOBAHUEM,
UCNONb3YS PA3HBLE CROCOODL;

®  pewams n102uvecKue 3a0a4u paA3HbIMU CNOCODAMU, 8 MOM Yucie, ¢ 08yMs OJOKAMU U C
mpemsi O10KAMU OAHHBIX C NOMOWBIO MAOaUY,

®  pewams 3a0a4u N0 KOMOUHAMOPUKe U Meopuu BeposmHocmell HA OCHO8e
UCNONIL30BAHUS U3YUEHHBIX MEMO008 U 0OOCHOBLIEAMb PeuleHUe;

®  pewams HeCl0NHCHbLE 3A0ayl N0 MAMEeMAMU4ecKol Cmamucmuxe;

®  061a0emb OCHOBHbIMU MEMOOAMU PEeUeHUsl CIOHCEMHbIX 3a0ay: apugmemuyecKkuil,
aneebpaudeckuil, nepebop 8apuarmos, 2eomempudeckull, 2paguieckutl, NPUMeHsAMsb UX 8 HOBbIX N0
CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.
B noBceHeBHO¥ KU3HM U NIPU U3YYEHHHU JAPYTUX MPEIMETOB:

®  gblOenAMb NpuU peuwleHuu 3a0a4  Xapakmepucmuku paccmMampusaemol 6 3aoaue
cumyayuu, OmauuHvle oM pPeaibHbIX (me, Om KOMOpPbIX aOCMPazupo8aiucy), KOHCMpYUpos8amo
HOBble CUMYayuu ¢ YYemom SMUuX Xapakmepucmuk, 8 HACMHOCMU, NpU peuleHuu 3aoad Ha
KOHYEeHmMpayuu, y4umoléams njiomHOCHb 6eUeCmad,



®  pewams U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUS PEANbHbIX CUMYayUll, 8
KOMOpbIX He mpedyemcs MOouHbIl blYUCTIUMETbHBIL Pe3YIbman,

®  pewams 3a0auu HA OBUICEHUE NO peKe, PACCMAMPUBASL PA3Hble CUCMeMbl OMCYemd.
CTaTuCTHKA U Teopusl BEPOSITHOCTEH

o Onepuposamv noHamusMuU: CMOLOUAMble U KPY208ble OUazpammul, madauybl OaHHBIX,
cpeonee apughmemuueckoe, meouana, HaudoIbuiee U HAUMEHbUlee 3HAYEHUS BblOOPKU, pPA3MAX
8bI00PKU, OUCnepcus U CMaHOapmuHoe OMKIOHEHUe, CIVYAUHAA USMEHYUBOCb,

®  uzsneKamv UHpOpMayUI, NPEOCMAasIeHHy0 8 madbIuyax, Ha OUaspammax, spapuxax;

® cocmasnams mabauysbl, CMPoOUmMs OUAPAMMBL U 2PAPUKU HA OCHOBE OAHHBIX,

®  onepuposamv NOHAMUAMU: (AKMOPUATL YUCIA, NEPEeCMAHOBKU U COYemaHus,
mpeyeonvuux Ilackans,

®  NPUMEHAMb NPABUILO NPOU3BEOEHUs NPU PEUUEHUU KOMOUHAMOPHBIX 3a0a4;

®  onepuposamv NOHAMUAMU. CAVYAUHBIL ONLIM, CAYYAUHLIL BbIOOP, UCHbIMAHUE,
aNeMeHmapHoe  CiyualiHoe codvimue (Ucxo0), Klaccuueckoe onpeoeieHue  8eposmHOCMU
CAYYAlIHO20 COObLIMUSL, ONepayuu HA0 CAVYAUHLIMU COOLLMUAMU,

®  npedcmasiams UHGOPMAYUIO ¢ NOMOWDBIO KpY208 Diliepa;

®  pewams 3a0a4u HA 8bIYUCIEHUE BEPOSIMHOCMU C NOOCHEMOM KOIUYeCm8a 8apUAHMO8 C
NOMOUBIO KOMOUHAMOPUKUL.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  u3GIEeKAMb, UHMEPNPEMUPO8amy U NPeodpas308bleams UHDOPMAYUIO, NPEOCNABIIEHHYIO
8 madbauyax, Ha OUAzpamMmax, epaguKax, ompaxcaruyio c8oUCmMea U XapaKkmepucmuKky peaibHblx
npoyeccos u s61eHUl;

® onpedenamv  cmamMucmuyecKue — Xapakmepucmuxu — 6blOOpoK  no  mabnuyam,
ouazpammam, epagurkam, 8bINOIHAMb CPAGHEHUE 8 3ABUCUMOCIIU OM Yell peuleHUs 3a0ayu;

®  OyYeHUBamb EPOIMHOCHL PEAbHBIX COOLIMUL U A6TEHULL.
I'eomerpuueckue purypbi

e Onepuposamv NOHAMUAMU 2EOMEMPUUECKUX PUSYD;

®  u3eleKamv,  UHMEPnpemuposamv U nNpeodpazoevieamsv  uHgopmayuio - o
2eoMempudecKux ueypax, npeocmasieHHyI0 Had Yepmencax,

®  npumeHsmb 2eomempuueckue Gakmol Ol peuleHus 3a0ay, 6 MOM Yucie,
npeononazarnuux HecKOJIbKO Wa208 peuleHus,;

®  opmynuposams 8 NPOCMENUIUX CIYHUAAX CBOUCMBA U NPUSHAKU Usyp;

®  00Ka3bI8AMb 2EOMEMPUUECKUE YMBEPHCOCHUS,

e grademv CMAHOAPMHOU Klaccuguxayuel nioCKux queyp (mpeyeorbHuKo8 u
uemvlpexy20ibHUKOB).
B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  UCNONB308aMb CEOUCMBA 2e0MempUdecKux gueyp 0 peueHus 3a0ad npaKmuyecko2o
xapaxkmepa u 3a0a4 U3 CMe’CHbIX OUCYUNTIUH.
OTHOmEeHust

e Onepuposamv noHAMUAMU: pPAGEHCME0 Queyp, paeuvie Queypsl, PABEHCMBO
Mpey2oNbHUKO8, NAPANLETbHOCIb NPAMbBIX, NEPNEeHOUKVIAPHOCIb NPAMBIX, Y2ilbl MeXCOY NPAMbIMU,
NepneHOUuKyIAp, HAKIOHHASA, NpPOeKyus, noodooue ¢ueyp, nooodHvle ¢ueypsbl, NOO0OHbLIE
Mpey2oNbHUKU,

e npumenams meopemy Paneca u meopemy 0 HNPONOPYUOHANILHLIX OMPE3IKAX Npu
pewenuu 3a0ay;

®  Xapakmepuzo8amv  3AUMHOE PACHONONCEHUe NPAMOU U  OKPYICHOCMU, 08X
OKpYIHcHOCTE.
B noBceaHeBHOM KU3HHU ¥ IPH U3YYEHUH APYTUX MPEIMETOB:

®  UCNONB308aMb OMHOWEHUS OISl PEUEeHUsl 3a0al, GO3HUKAIOWUX 8 PeAIbHOU HCUSHU.
N3mepenus u BoIYMCIEHUS



e Onepuposamv npeocmasieHuamu o OJuHe, HIOWAOU, OObeMe KAK BeNUdUHAMU.
Ipumensmo meopemy Ilugpacopa, gopmyavl niowaou, obvema npu peuteHuu MHOZOULA2OBbIX
3a0au, 6 KOMoOpsiX He 6ce OaHHble NPeOCMABIeHbl A6HO, A MPeOVIOm BbIYUCIEHUL, ONepUposams
Oosee WUPOKUM KOTUYECMBOM (OPMYL ONUHDBL, NAOWAOU, 00beMA, BbIYUCTAMb XAPAKMeEPUCTUKU
KOMOUHayuti  Queyp (OKpyslcHocmell U MHO20V2OAbHUKOB) BbIYUCIAMb DPACCMOSHUSL  MeNHCOY
Queypamu, npuMeHsmMb MmMpucoOHOMempudeckue @Gopmynvl Oisi GbIMUCIEHUN 8 00Jee CLONCHBIX
Cyuasnx, npo8oOUMb GbIYUCIEHUS HA OCHOBE PABHOBEIUKOCTU U PABHOCOCABIEHHOCMIU,

®  1POBOOUMb NPOCTbLE BLIYUCIEHUSL HA 0OBEMHBIX MeNax;

o gopmyruposams 3a0ayu Ha BbIYUCIEHUE ONUH, NIOWAOel U 00bEMO8 U peulamsy UXx.

B noBceHeBHO KU3HM ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:

®  1P0OBOOUMD GbIUUCTICHUS HA MECIHOCMIUL,

®  npumeHamb OpMYNIbl NPU  GLIUUCTIEHUSAX 6 CMEJICHbIX YueOHulX npeomemax, 6
OKpydfcaroueti 0etucmeumenbHOCmu.
I'eomeTpuyeckue NocTpoeHus

o 300pasicams ceomempuyeckue ueypvl no MeKCmoBoMy U CUMBOIbHOMY ONUCAHUIO,

®  C80O0OHO ONEPUPOBAMb YEPMENHCHLIMU UHCTNPYMEHMAMU 8 HECTONCHBIX CIYUASX,

®  GLINONHAML  NOCMPOEHUs  MPEY20IbHUKOS,  NPUMEHAMb  OMOeNbHble  Memoobl
NOCMPOEHUN YUPKYIeM U TUHEUKOU U NPO8OOUMb npocmeluue UCCie008aHUs YUCIA peuleHull;

®  u300pasicamv munosvie NiocKue ueypvl U 00veMHble meld ¢ NOMOWbIO NPOCMEUUUX
KOMNbIOMEPHBIX UHCMPYMEHMO8.
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  GLINOIHAMb Npocmeluiue NOCMPOeHUs HA MeCmMHOCmU, HeobXooumvle 8 pedlbHOU
HCUBHU,

®  OyeHUBamb pamepwvi PeaibHbiX 00BLEKMO8 OKPYHCAIOUe20 MUPA.
IIpeoOpa3zoBanus

o Onepuposamvb noHamuem OBUNCEHUs. U NPeodPa308aHus NOO0OUs, 81ademsb npuemami
nocmpoenus Queyp ¢ UCNONb308AHUEM OBUNCEHUL U NPeodpaz’08anuti. noooous, NpPUMeHImMb
NOJIyYeHHble 3HAHUS U ONbIM NOCMPOEHULL 8 CMEJNCHBbIX NpeoMemax U 8 PedlbHblX CUMYayusx
OKpYJHCcaouje2o Mupa,

e cmpoums ¢uecypy, NnoOOOHYIO OAHHOU, NOJIB308AMBCA CEOUCMEAMU NOO000US O
060CcHO8aHUSA c8OlicME huzyp;

®  NPUMEHAMb CEOUCMBA OBUNCEHUL OJisl NPOBEOEHUsL NPOCMetUUX 0O0CHOBAHULL CEOUICME
Queyp.
B noBceaHeBHOI KU3HM U NIPU U3Y4YEeHUH APYTUX MPeIMETOB:

®  NpuMeHAmb CBOUCMBA OBUICEHULl U NPUMEHAMb Nnooodue O NOCMPOeHUl U
8LIYUCTICHUU.
BekTopbl 1 KOOPAUHATHI HA IJIOCKOCTH

e Onepuposamv NOHAMUAMU 6EKMOp, CYMMA, pPA3HOCMb 6EKMOpPO8, NpPOU3BeOeHUe
BEKMOPA HA YUCTO, YOIl MeHCOy BeKMOPAMU, CKANAPHOe NPouU3eedeHue 6eKmMopos, KOOPOUHAMbl Ha
NJI0OCKOCMU, KOOPOUHAMbL 6EKMOPA;

®  GLINONHAML OeUCmBUsl HAO BeKMOopamu (ClOJCeHue, Gbluumanue, YMHOMNCeHUe Ha
YUCTI0), BLIYUCTAMb CKATISIPHOE Npou3gedeHue, onpeoenims 68 NPOCMetuux Cryydsx y2oa Mexcoy
8EKMOPAMU, BbLINOIHAMb PA3NI0NCEHUE BEKMOPA HA COCMABIAIOWUEe, NPUMEHAMb NOJYYEeHHble
3HaHUs 6 (usuKe, NOIL308AMbCA DOPMYIOU BLIYUCIEHUA PACCMOAHUSL MeHCOY MOUKAMU NO
U38€CMHBIM KOOPOUHAMAM, UCHOTIb308AMb YPAGHEHUs (hueyp 015 peuleHus 3a0ay,

®  NpUMEHAMb GeKMOpbl U KOOPOUHAMbl OJisl PEUeHUs 2eOMempPUYecKUx 3a0ay Ha
gvlulcleHue ONUH, Y2l08.
B noBceaHeBHOM KU3HM ¥ TIPH M3YYEHUH APYTUX MPEIMETOB:

®  UCNONB308aMb NOHAMUSL 8EKMOPO8 U KOOPOUHAM Ol peuleHus 3a0ay no @usuxe,
2eoepaguu u Opyaum yueOHbiM npeomeman.



HcTopus MaTeMaTHKHU

o Xapaxmepuzosamsv 6K1A0 6bIOAIOWUXCA MAMEMAMUKO8 8 pa3eumue Mamemamurxu u
UHBIX HAYYHBIX obacmel;

®  nOHUMAamMb poib Mamemamuku 6 pazeumuu Poccuu.

Metoabsl MATEMATHKH

o Ucnonv3ys  usyueHuvbie ~ Memoobl, NPOBOOUMb  OOKA3AMENIbCHEO,  8bINOHAMD
onposepaicenue;

®  gblOUpamMb U3YUEHHble Memoobl U UX KOMOUHayuu OJisl peuleHus MamemamudecKux
3a0avy;

®  UCNONbL308AMb  Mamemamudeckue 3HaAHus OJisl  ONUCAHUS  3AKOHOMEPHOCmeEU 8
OKpydfcaroueli 0elucmeumenbHOCmMu U NPOU3BE0eHUSX UCKYCCMEA;

®  npumeHAmMb npocmeuuiue NPoOSPAMMHbIE CPEOCMEA U INeKMPOHHO-KOMMYHUKAYUOHHbIE
cucmemyl NpuU peuieHUur Mamemamuideckux 3a0au.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCS B 7-9 KJjaccax /Uil YCHENIHOr0 MPoi0/KeHuUsI
o0pa3oBaHus Ha Yri1y0JIeHHOM YPOBHe
DJIeMEeHThI TEOPUU MHOKECTB M MATEMATHYECKOI JIOTHKH

e (CB0OOJHO ONEPUPOBATL® MOHATHAMH: MHOMKECTBO, XapAaKTEPUCTUKU MHOYKECTBA,
JJIEMEHT MHOXXECTBA, IIyCTO€, KOHEYHOC M OECKOHEYHOE MHOXKECTBO, ITOJMHOMKECTBO,
MIPUHA/IICKHOCTb, BKIIIOUEHUE, PABEHCTBO MHOXKECTB, CIIOCOOBI 3aJJaHIEe MHOKECTBA;

®  33/1aBaTh MHOXKECTBA Pa3HBIMU CIIOCOOAMH;

®  IPOBEPATH BHINIOJHEHHUE XapPAKTEPUCTUICCKOTO CBOMCTBA MHOKECTBA;

e CBOOOJHO OINEPUPOBATH TMOHSATHSIMH: BBICKA3bIBAHUE, HCTHHHOCTH U JIOXKHOCTB
BBICKA3bIBAHUS, CIIOKHBIC M MPOCTHIC BBICKA3BIBAHMS, OTPUIIAHUE BBICKA3BIBAHMIA, UCTUHHOCTh U
JIO’)KHOCTh YTBEPKICHUS U €ro OTPUIIAHUS, ONlepallMK HaJl BHICKA3bIBAHUSIMU: U, WIH, HE; YCIOBHBIC
BBICKA3bIBaHUS (MMILTUKALIH ),

®  CTPOUTH BHICKA3BIBAHUS C HCIIOIH30BAHHEM 3aKOHOB alIreOpbl BHICKA3bIBAHUIA.

B noBceaHeBHO KU3HM U NIPU U3YYEHHHU APYTUX NMPEIMETOB:

®  CTPOWTH PACCYKJICHUS HAa OCHOBE HCITOJIb30BAHMSI TPABUIT JIOTUKU;

®  HCIIOJIb30BaTh MHOXECTBA, OTICPAIIUU C MHOXXECTBAMH, WX TpadUIecKoe PeICTaBICHNE
JUTSL OTTMCAHMSI pEANTbHBIX MPOLIECCOB U SABIICHUH, MPU PEUICHUH 3a/1a4 IPYTUX YUeOHBIX MPEIMETOB.
Yucaa

e (CB00OAHO omepHUpOBaTh MOHATUSMHU: HATypalIbHOE YHCIIO, MHOXKECTBO HATYPaTbHBIX
qucell, IeJI0€ YHWCIO, MHOXECTBO IENbIX YHUCEN, OOBIKHOBEHHAs JpoOb, NECATHYHAs ApoOb,
CMEIIIaHHOE YHCIIO, PAIlMOHATBHOE YHCIIO0, MHOXKECTBO PAIMOHAIBHBIX YHCEI, HPPAIHOHATBHOE
YHCII0, KOPEHb CTENeHU 1N, ACHCTBUTETHHOE YHCIO, MHOXXECTBO JEHCTBUTENBHBIX YHCE,
reOMETpHUYECKast HHTEPIIPETAIHS HATYPATBHBIX, [IEJIBIX, PAIIHOHATBHBIX, JCHCTBUTEIBHBIX YHCET,

® T[OHUMAaTh U OOBSACHATH PA3HUILY MEXAY MO3UIMOHHONW M HEMO3UIIMOHHOM CHCTeMaMu
3aMucy YHCeT;

®  [IEPEBOJUTH YHCIIA U3 OJTHOW CUCTEMBI 3aIMUCH (CHCTEMbI CYUCIICHUS) B IPYTYIO;

e  JIOKa3bIBATh M UCIIOJIb30BaTh MPU3HAKH JIEIUMOCTH Ha 2, 4, 8, 5,3, 6,9, 10, 11 cymmbl n
MIPOU3BEICHUS YHCEIT TIPY BHITIOJTHCHUH BRIYHCIICHUHN U PEIICHUN 33]1aY;

®  BBINOJIHATH OKPYIJICHHE pAIMOHATBHBIX W HMPPANMOHANBHBIX YHCENT C 3aJaHHON
TOYHOCTHIO;

®  CpaBHUBAThH JICUCTBUTEIBHBIC YHCIIA PA3HBIMH CIIOCO0AMU;

®  VIOPSAIOYMBATHL YHCIIA, 3alFCAHHBIC B BHUJEC OOBIKHOBEHHOW W JECATHYHOW ApoOH,
4yclia, 3alMCaHHbIE C UCIOIB30BaHUEM apu(PMETHUECKOTO0 KBAJAPATHOTO KOPHS, KOPHEH CTENeHH
Oorpiire 2;

5 3)_IGCL " faJjie€ — 3HaTh OIPEACIICHUEC TOHATUSA, 3HATh U YMETb JOKA3bIBATh CBOIiCcTBa (HpI/IBHaKI/I, €CJIM OHHU GCTI))
TIOHATHSA, XapaKTECPHU30BAThb CBA3U C APYTUMHU NOHATUAMUA, NPEACTABIIAA OAHO MMOHATHUE KaK 4aCTh HEJIOCTHOI'O
KOMILJICKCA, UCIIOJIb30BAaTh ITOHATUC U €TO CBOIicTBa Ipu IpoOBCACHNU paccymueﬂnﬁ, J0Ka3aTeJIbCTB, pCUICHUU 3a1a4.



e naxoauts HOJl m HOK uucen pazHeiMu crioco6aMu M MCIOJIb30BaTh UX MPU PEIICHUH
3azad4;

e BBIIOJHATH  BBIUMCICHUS M [peoOpa3oBaHMsl  BBIPAKEHUH,  COJAEpPIKAIIMX
JEHCTBUTENBHBIE YUCIIA, B TOM YHUCJIE KOPHU HAaTYPAJIbHBIX CTENEHEH.

B noBcenHeBHOM KM3HHM M NIPH U3YYCHHHU APYTUX NMPEIMETOB:

®  BBHINOJHATE M OOBSACHATH pE3yJbTaThl CPABHEHHUS PE3YJIbTATOB BBIUUCICHUH IpH
pelICHNH TPAKTHYECKUX 3a/a4y, B TOM 4YHCIE MPUOIMKEHHBIX BBIYUCICHHM, WCHONB3YS pa3HbIC
Coco0bl CpaBHEHMI;

®  3aIKCBIBATh, CPaBHUBATh, OKPYIVIATh UHCJIOBBIE JaHHBIE pEAJbHBIX BEIMYMH C
HCII0JIb30BAaHNUEM PA3HBIX CUCTEM U3MEPEHUSI,;

®  COCTaBJIATh U OLEHMBATH PA3HBIMHM CIIOCOOAMHU UHMCIIOBBIE BBIPAKEHHS NPH PEIICHUU
IIPAKTUYECKUX 3a/1a4 U 33124 U3 JIPYTUX y4eOHbIX IPEIMETOB.

ToxnecTBeHHbIE IPe0OpPa30BaHUA

e (CB060AHO ONEPUPOBATH MOHATUAMH CTEICHHU C LIETIBIM M JPOOHBIM MOKa3aTEeIeM;

®  BBINOJIHATH JI0Ka3aTEIbCTBO CBOMCTB CTENEHHU C LIEIBIMU U APOOHBIMU MOKA3aTENISIMHU;

e  OnepupoBaTb IOHATHSAMH «OJHOUIEH», «MHOTOWIEH», «MHOTOWIEH C OJHOMU
MEPEMEHHON», «MHOTOWIEH C HECKOJIBKUMH IE€pPEeMEHHBIMUY, KO3(PPHUIMEHTH MHOTOYJICHA,
«CTaHAAapTHAas 3alliCh MHOTOUYIEHA», CTENIEHb OJTHOYJICHA U MHOIOYJICHA,

e CcBOOOIHO BIAJETh NpPHUEMAMH MPEOOPA30BaHMUSA LEIBIX M JIPOOHO-pAIIHOHATBEHBIX
BBIPA)KCHU;

®  BBHINOJHATH PA3JIOXKEHWE MHOTOWIEHOB HAa MHOXHUTEIM pasHbIMH CIIOCOO0aMu, ¢
UCIOJIb30BaHUEM KOMOMHAIUH pa3IUYHbIX IPUEMOB;

® uUCHONb30BaTh TeopeMy Buera u Teopemy, oOpaTHyro Teopeme Buera, Ui moucka
KOpPHEHM KBaJpaTHOTO TpPEXWIEHa W JUIs pelIeHMs 3a/ay, B TOM 4YMCIE 33Jad C [apaMeTpaMu Ha
OCHOBE KBaJIPaTHOT'O TPEXYJICHA;

®  BBIOJIHATH JIEJIEHUE MHOIOWIEHA HA MHOT'OWIEH C OCTaTKOM;

®  JI0Ka3bIBaTh CBOMCTBA KBAJPATHBIX KOPHEN U KOPHEH CTEIIEHH N;

®  BBHINOJHATH MpPeoOpa3oBaHUs BBIPAKEHUH, COAEpIKAIIMX KBaJpaTHbIE KOPHHU, KOPHH
CTEIEHH N,

e CBOOOJHO OMNEpPUPOBATH TOHATUSAMHU «TOXKAECTBO», «TOXKJIECTBO HA MHOXECTBEY,
«TOKIECTBEHHOE MPe00pa30BaHUEY;

e  BBIIOJIHATH pa3uyHbIe npeoOpa3oBaHus BBIPAXCHU, CoJIeprKalInX

MOI[YJII/I.(JF)‘ =x*

B noBceHeBHOM KU3HU U NIPH U3YYEHHUH APYIUX MPeIMETOB:

®  BBINOJHATH NMpPeoOpa3oBaHUsl U ACUCTBUS C OYKBEHHBIMHU BBIPRKEHUSIMH, YHCIIOBBIE
KO3 PHUIHMEHTH! KOTOPBIX 3alMCaHbl B CTAHIAPTHOM BHJIE;

®  BBINOJIHATH NIPEOOPA30BAHMSI PALlMOHAIBHBIX BBIPAXKEHUM MpU pelIeHUuH 3a7ad JpYyrux
y4eOHBIX IPEIMETOB;

®  BBINOJHATH NPOBEPKY MPABAONOI00US (PU3MUECKUX U XMMUYECKUX (POpPMYJ Ha OCHOBE
CPaBHEHUs Pa3MEPHOCTEN U BaJICHTHOCTEH.
YpaBHeHHsI M HEPABEHCTBA

e (CB0oOOAHO omepupoBaTh NOHATHSAMH: ypaBHEHHE, HEPABEHCTBO, PAaBHOCUJIbHbBIE
YPaBHEHUS U HEPABEHCTBA, YPABHEHHUE, SBIAIOLIEECS CIEACTBUEM IPYroro ypaBHEHUs, YPaBHEHUS,
paBHOCHUJIbHBIE HA MHOKECTBE, PAaBHOCUJIbHBIE ITPE00Pa30BaHUs YpaBHEHUI;

e  pelIaTh PAa3HbIC BUJBI YPABHEHUN U HEPABEHCTB U UX CUCTEM, B TOM UYHCIIE HEKOTOPBIE
ypaBHeHUs 3 U 4 cTeneHeil, ApoOHO-paloHaIbHbIE U UPPALMOHAJIBHBIE,

e 3HATh Teopemy Buera 1is ypaBHEHUI CTENIEHU BBIIIE BTOPO;

® [IOHMMaTh CMBICI TEOPEM O DPABHOCHJIIBHBIX M HEPABHOCHIBHBIX MpPeoOpa3oBaHUsX
YPaBHEHUHN U yMETh UX JOKa3bIBaTh;



e  BJAJETh pa3HbIMU METOJAMH pEIEHHs YpaBHEHHUI, HEpPAaBEHCTB U UX CHCTEM, YMETb
BBIOMpATh METO]] peIIeHNsI 1 000CHOBBIBATH CBOH BHIOOD;

®  UCNOJB30BAaTh METOJ MHTEPBAJIOB Ui PEIIEHUS HEPAaBEHCTB, B TOM YHUCIE JIPOOHO-
palMOHANBHBIX U BKJIIOYAIOIINX B C€0s1 MPPAlMOHAIBHBIE BEIPAKEHUS;

e pemarh anreOpandyeckue ypaBHEHHsS M HEPABEHCTBA M MX CHCTEMbI C HapaMeTpamu
anredpanyeckuM M rpagueckuM METOaMu;

e  BJAJETh pa3HBIMU METOJIaMH JI0OKA3aTEIbCTBA HEPABEHCTB;

e  pemarb ypaBHEHHS B IIEJIBIX YUCIIAX;

e u300pakaTh MHOXECTBA Ha IUIOCKOCTH, 33JaBa€Mble YpaBHEHHUSIMH, HEPABEHCTBAMH H
UX CUCTEMaMH.
B noBceHeBHOI KU3HM M NIPH U3yYE€HUH JAPYTUX MPeIMeTOB:

® COCTaBJATh W pEIIaTh ypaBHEHMS, HEPABEHCTBA, MX CHUCTEMBbI INPH PEIIECHUH 3a/ad
APYTHX Y4eOHBIX ITPEMETOB;

®  BBHINOJHATH OLEHKY IMPaBIONOAOOMS pe3yibTaToOB, IOJy4aeMbIX IPH PEIICHUH
pa3NUYHBIX YpaBHEHMIA, HEPAaBEHCTB M HX CHCTEM IIPH pEIIeHHH 3a1ad JPYTruX Y4eOHBIX
PEMETOB;

®  COCTaBJIAATH W pelIaTh YPaBHEHUS M HEPABEHCTBA C MapaMeTpaMH IMPH PEIICHUH 3a/a4
IpYTruX y4eOHBIX TPEMETOB;

® COCTaBJIATh YPaBHCHHE, HEPAaBEHCTBO WJIM HMX CHCTEMY, OIMCHIBAIOLINE DPEATbHYIO
CHUTYaIHIO WIN PUKIIAJHYIO 331a4y, HHTEPIPETUPOBATh TOIYYSHHBIE Pe3yIbTaTHI.
DYyHKIUH

e (CB0o0OOAHO ONEPUPOBATH MOHITUSMH: 3aBUCHMOCTh, (PYHKIIMOHAJBbHAS 3aBHCUMOCTb,
3aBUCHMAas M HE3aBUCHMasi NepeMeHHble, (DYHKIHMs, CIOCOOBI 3amaHusi (YHKLIUH, apryMEHT WU
3Ha4eHrne (PyHKIMH, OOJACTh OINMpEeNIeHUs] W MHOXKECTBO 3HAYeHHS (YHKIHMH, HYIU (DYHKIHH,
MPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh (DYHKIMH, HanOOJIblIIee U HaMMEHbIIIee 3HAYCHHUS,
YEeTHOCTH/HEUYETHOCTh (YHKIWHU, TMEPUOJUYHOCTh (GYHKIWHU, Tpapuk (YHKIWH, BEpTHUKAIbHASI,
TOpPU30HTANIbHAs!, HAKIIOHHAsI aCUMIITOTHI; Ipa)K 3aBUCUMOCTH, HE sIBIIAOLIeHCs QyHKIMEH,

e  CTpouTh rpaduku GyHKIUN: IMHEHHON, KBaIPAaTUIHOU, APOOHO-TMHEHHOH, CTEIIEHHON
TIPH Pa3HbIX 3HAYECHHUSX I10KA3aTENs CTCHCHH, y = |x|;

®  HCHONB30BaTh MpeoOpasoBaHust Trpaduka QYHKIMH y — f (x) I T[OCTPOCHHS
rpaduKoB QYHKIHUH y — af (kx-+Db)+c;
®  aHAIM3UPOBATH CBOMCTBA (DYHKIMI U BUJ rpadrka B 3aBUCUMOCTH OT TTapaMeTpPOB;

e CBOOOJHO  OMEpPUPOBATh  MMOHATUSIMH:  TOCJIEAOBATEIBHOCTh,  OTpaHUYCHHAS
MIOCJIEI0BATEIbHOCTh, MOHOTOHHO BoO3pacTaomias (yObIBarolasi) MOCIEeI0BaTEIbHOCTh, Mpeel
MOCJIeI0BATEIBbHOCTH, apudmernueckas nporpeccus, reoMeTpuyecKast nporpeccus,

XapaKTepUCTHUECKOE CBOWCTBO apu(pMeTHYecKol (TeOMETPpUYECKOI) IPOrpecCcui;

® UCNOJNb30BAaTh  METOJ  MaTreMaTHMYeCKOW MHAYKIMM JUii  BbIBOAa  (opmyd,
JI0Ka3aTeNIbCTBA PABEHCTB U HEPABEHCTB, PEILICHUS 3aJa4 Ha JEIMMOCTb;

®  lccienoBaTh MOCIEeI0BAaTENbHOCTH, 3a/IaHHbIE PEKYPPEHTHO;

e pemath KOMOMHMpPOBAaHHBIE 3a/ladyl Ha apUPMETHUECKY0D U TE€OMETPUUYECKYIO
MIPOrPECCUHU.

B noBcenHeBHOM KU3HM M NIPH M3YYECHHHU APYTUX NMPEIMETOB:

e  KOHCTPYUPOBATh M UCCIENOBaTh (DYHKIMHU, COOTBETCTBYIOIINE pealbHbIM Mpoleccam U
SBJICHUSIM, WHTEPIPETUPOBATh IOJTy4YE€HHBbIE pE3YylbTaThl B COOTBETCTBHUH CO CIELU(PHUKON
UCCIIEIyEMOT0 MPOLIEcca UK SBICHHUS;

®  UCMOJNb30BaTh TIpaUKHU 3aBUCUMOCTEH Ui HCCIENOBaHUS PEAIbHBIX IPOLECCOB U
SIBIICHHI;

e KOHCTPYUPOBAaTh W HCCIENOBaThb (DYHKIMU MpPH pEHICHUH 3a4ay JAPYTruxX Yy4eOHBIX
MPEeIMETOB, HHTEPHPETUPOBATh TOJYyYEHHBIE pE3YyJbTaTbl B COOTBETCTBHM CO creuuduxon
y4eOHOT0 MpeaMeTa.



CraTncTHKA M TeOpHs BePOSITHOCTEH

e (CB060OAHO omepupoBaTh MOHATUSAMH: CTOJIOYAThIE U KPYroBblE TUArpaMMbl, TaOIHILbI
JTaHHBIX, CpelHee apupMEeTHIeCKoe, MEAMaHa, HauOOJbIIee U HAUMEHBIICe 3HAYCHUS BBIOOPKH,
pa3max BbIOOPKH, TUCIIEPCHUS U CTaHAAPTHOE OTKIOHEHUE, CIydaiHas U3MEHUYUBOCTD;

e BpIOMpaTh Haubojee yaoOHBINH CrOCOO MpencTaBieHHs WH(GOpPMAIMU, aJIeKBaTHBIN €e
CBOMCTBAM M IICIISIM aHaJIHN3a;

®  BBIUUCIIATH YUCIIOBBIE XapPAKTEPUCTUKU BBIOOPKHU;

e cBOOOJHO OmNepUpOBaTh MOHATUAMU: (PAKTOpHAN YUCIIA, NEPECTAHOBKU, COUYETAHUS U
pasMenicHus, TpeyroiabHuk Ilackans;

e  CcBOOOJHO ONEPUPOBATH MOHATHAMM: CIIy4alHBIN OMBIT, Cly4alHbIA BEIOOD, UCIIBITAHNUE,
3JIEMEHTApPHOE Cy4yaiiHoe cOOBITHE (UCXO/), KITACCHYECKOE ONPEIETICHUE BEPOSITHOCTH CIIy4aifHOTO
COOBITHSI, OTIEpallMK HaJl CTyYalHbIMHU COOBITUSIMHU, OCHOBHbIE KOMOMHATOPHBIE ()OPMYIIbI;

e  CcBOOOJHO ONEPUPOBATH MOHATHSIMU: CIy4alHBIN OMBIT, Cly4yalHbIA BEIOOD, UCIIBITAHUE,
3JIEMEHTapHOE CIy4yaiiHoe cOOBITHE (MCXO), KITACCHYECKOE ONPEIeICHNE BEPOSITHOCTH CIIy4aifHOTO
COOBITHSI, OTEpalMK HaJl CTy4YalHbIMH COOBITUSIMHU, OCHOBHbIE KOMOUHATOPHBIE ()OPMYIIbI;

e 3HaThb INpPUMEPBHl CIyYyalWHBIX BEJIWYMH, U BBIYUCIATH UX CTATUCTUYECKUE
XapaKTEPUCTHKHY;

®  UCHOJB30BaTh GOPMYIIBI KOMOMHATOPUKY TP PEIICHIH KOMOWHATOPHBIX 33/1a4;

e  pemiaTth 3aJ1a4M Ha BHIYMUCIIECHUE BEPOSITHOCTH B TOM UHCJIE C UCIOJB30BaHUEM (OPMYIL.
B noBceaHeBHOM KU3HM M NIPH U3Y4YEHHHU APYTUX NPeIMETOB:

® [PEACTaBIATh MH(MOPMALMIO O pealbHBIX MpoleccaXx M SBIEHUSX CIOCOOOM,
aJICKBaTHBIM €€ CBOWCTBAM U LIEJIA UCCIIEIOBaHMS;

®  AHATM3WPOBATh U CPABHUBATH CTATUCTHUYECKHE XapAKTEPUCTHKH BHIOOPOK, TOTYIEHHBIX
B IIPOLIECCE pELICHUs NPUKIAJHON 3aa4M, U3YYCHMsS PEAJIBHOIO SIBJIICHUs, PCILCHUs 3aJadyu U3
JPYTUX y4yeOHBIX MPEJIMETOB;

®  OIICHWBATh BEPOATHOCTH PEATLHBIX COOBITUI M SBICHUIA B PA3IUYHBIX CUTYAIUSIX.
TexkcroBbIe 3aga4n

e PemaTe mpoCTbIE M CIIOKHBIE 3a/ayd, a TAKXE 3a7add IOBBILICHHONH TPYIHOCTH U
BBIJIEJISITh MX MATEMATHYECKYIO OCHOBY;

®  pacrno3HaBaThb pa3HbIE BUJbI U TUIIBI 33124,

®  HCIIOJIB30BAaTh Pa3HbIE KPAaTKHUE 3allMCH KaK MOJENIN TEKCTOB CIOKHBIX 3a/ad W 3a/1ad
MOBBIIIEHHON CJI0)KHOCTU JJIi TOCTPOEHMS IOMCKOBOM CXeMbl M pelleHHs 3aj1ad, BbIOWpaTh
ONTUMAJIBHYIO JUUIS pACCMAaTPUBAEMOM B 3aJ1a4€ CUTYallMM MOJIEb TEKCTA 33]1a4H;

e  pasznuyaTh MOJENb TEKCTa M MOJEIb PEILICHMs 3aJadyd, KOHCTPYMpPOBaTb K OIHOMU
MOJIETH PELICHUs CII0KHBIX 3a7ja4 Pa3Hble MOJIEIH TEKCTA 331a4H;

e  3HATh M NPUMEHSTH TPU criocoda MoucKa peleHus 3a1ad (0T TpeOOBaHUS K YCIOBHIO U
OT yCIIOBHS K TpeOOBaHHI0, KOMOMHUPOBAHHBIN );

®  MOJEIUPOBATh PACCYKJICHHsI ITPU MOUCKE PEIICHUS 33/1a4 ¢ IOMOIIBIO Tpad-CXeMbl;

e  BBIJEIATH JTANbl PELICHUS 33Ja4U U COACPKAHUE KaKJOr0 dTarna;

e yMeTh BHIOMpATh ONTUMAJBHBII METOJ] peIIeHHs 3a/la4d U OCO3HABaTh BHIOOP METO/a,
paccMaTpuBaTh pa3IMyHbIe METObI, HAXOANUTh Pa3HbIE PEIICHUS 337a4H, €CIIU BO3MOXKHO;

®  AHAJIM3UPOBATH 3aTPYJHEHUS NMPU PELICHUU 3a/1a4;

e  BBHINOJHATH pa3IM4yHbIE MPEoOpa3oBaHMs MPEUIOKEHHON 3a/1a4M, KOHCTPYHpPOBATh
HOBBIE 3a/1a41 U3 JaHHOMW, B TOM YHUCIie 0OpaTHBIE;

®  UHTEPHPETUPOBATH BBIYMCIMTENIBHBIE PE3YNIBTATHI B 33Ja4€, UCCIEA0BATh MMOIYyYEHHOE
penieHue 3a1a4u;

®  U3MEHATH yCJOBHE 3a/1a4 (KOJMUYECTBEHHBIE MJIM KaueCTBEHHBIE JIaHHBIE), CCIIEI0BATh
M3MEHEHHOE NPeoOpa3oBaHHOE;

®  AHaJIM3UPOBATH BCEBO3MOKHBIE CUTYallMH B3aHMHOTO PACMOJIOXKEHUS JIBYyX OOBEKTOB U
M3MEHEHHE UX XapaKTePUCTUK MPU COBMECTHOM JBMKEHHH (CKOPOCTb, BpeMs, pacCTOSHUE) MpHU
pelieHnH 337a4 Ha JABWKEHHE JBYX OOBEKTOB KaK B OJHOM, TaK W B MPOTHUBOMOJIOXKHBIX



HaNpaBJICHUAX, KOHCTPYHPOBATh HOBBIC CUTYallMd HAa OCHOBE M3MEHEHHMs YCIIOBHM 3amaudl Mpu
JBMKEHHUHM I10 PEKE;

®  lCCIENOBaTh BCEBO3MOXKHBIE CUTYyallUd IIPU PELICHUM 3ajad Ha JBUXKEHHUE IO PEKE,
paccMaTpUBaTh pa3Hble CUCTEMbI OTCUETA;

e pemarb pa3HOOOPA3HBIE 33JaUl «HA YACTUY;

e pemarb U 000CHOBBIBATH CBOE PELICHUE 331a4 (BBLACISATH MATEMAaTUYECKYI0 OCHOBY) Ha
HAXO0XKJICHUE YaCTH YKCIa U YHUCIIa M0 €ro YaCTH Ha OCHOBE KOHKPETHOT'O CMBICIIA IpOo0OH;

e OOBACHATh MACHTUYHOCTh 337ay PA3HbIX THUIIOB, CBA3BIBAIOLIMX TPU BEJIUYMHBI (Ha
paboTy, Ha NOKYIKH, Ha ABM)KEHHE), BBIIENATH 3TH BEJIMYUHBl U OTHOLICHUS MEXIy HUMH,
MPUMEHSATH UX MIPH PELICHUH 3aja4, KOHCTPYUPOBATh COOCTBEHHBIE 33/1a4 YKA3aHHBIX TUIIOB;

e  BJAJETb OCHOBHBIMM METOJAaMHU pPELICHMs 33Jad Ha CMECH, CIUIABbI, KOHILIEHTpPALUH,
HCIOJIb30BATh UX B HOBBIX CUTYallUsX 10 OTHOILEHHIO K U3YYE€HHBIM B Ipoliecce 00yueHus;

e  pemiath 3a7ayd Ha MPOLEHTHI, B TOM YHUCIE, CIOXHBIC MPOLEHTH C 00OCHOBAHUEM,
KCIIONB3Ys pa3HbIE CIIOCOOBI;

e  pewarh JOTMYECKHE 337a4M Pa3HbIMHU CIIOCOOAaMH, B TOM YHUCIIE, C IByMsI OJIOKaMH U ¢
TpeMsi OJI0OKaMH JTAHHBIX C IIOMOIIBIO TAOJIHIL;

e  pelarh 331244 110 KOMOMHATOPUKE U TEOPUH BEPOSITHOCTENH Ha OCHOBE MCIOJIb30BAHUS
M3YYEHHBIX METOJIOB U OOOCHOBBIBATh PELICHUE;

®  pemIaTh HECJIOXKHbBIE 337]a4l [0 MATEMAaTUYECKON CTaTUCTHUKE;

® OBJAJETh OCHOBHBIMM METOJAMH pEIICHUS CIOKETHBIX 3aJad: apU(PMETHUECKUH,
anreOpandeckuii, mepedop BapuaHTOB, TEOMETPHUECKUH, rpadudeckuii, MPUMEHATh UX B HOBBIX IO
CPAaBHEHMIO C U3YYEHHBIMH CUTYaIUX.

B noBceaHeBHOIi )KM3HM M PU U3YYEHHUH APYTHX NMPeEAMETOB:

®  KOHCTPYUpPOBaTh HOBBIE Ul JAHHOM 3a/lauM 3a/lauHble CUTYAllMM C YUYE€TOM peabHbIX
XapaKTepUCTHK, B YAaCTHOCTH, IPHU PEIIEHUM 3a/lad Ha KOHLEHTpAllUW, YYUTHIBaTh IJIOTHOCTb
BELIECTBA; pelIaTh U KOHCTPYMPOBATh 33Jaud Ha OCHOBE PACCMOTPEHMsI pEaIbHBIX CUTYyalUi, B
KOTOPBIX HE TpeOyeTcsl TOUHBIM BBIUMCIUTENLHBIN pe3yJIbTaT;

e  pemiarth 3aJ1a4M Ha ABUKEHHE MO PEKe, paccCMaTpUBasl pa3Hble CUCTEMBI OTCUETA;

e  KOHCTPYMPOBATH 3aJJaYHbIEC CUTYAI[UH, IPUOJIMKEHHBIE K PEaIbHOM NEeHCTBUTENILHOCTH.
I'eomeTpuyeckue GuUrypsl

e (CB0oOOAHO OmNEpUPOBATH T'ECOMETPUYECKHMHU TOHATHSAMH TIPH pPEINICHWH 3a7ad |
IIPOBEJICHUU MaTeMaTUYECKUX PacCYKICHUM;

®  CaMOCTOATENIbHO (HOPMYIUPOBATh ONpPENEICHUsI T'eOMETPUYECKUX (Uryp, BBIIBUIaTh
TMIIOTE3bl O HOBBIX CBOWCTBaX W NPU3HAKAX TeOMETpUYEecKHX (uryp u OOOCHOBBIBATH WIIH
ornpoBepratb HX, 0000LIaTh WM KOHKPETU3UPOBATh pE3yJbTaThl Ha HOBBIE Kiacchl QUryp,
MIPOBOJIUTH B HECIIOKHBIX CIy4asX KIacCUPHUKALMIO (GUTYp IO pa3IMYHBIM OCHOBAHUSM;

®  HCCIIeIOBaTh YEPTEXKH, BKITFOUas KOMOMHAIMHN (QUTYpP, U3BIIEKATh, HHTEPIIPETUPOBATH U
peoOpa3oBbIBaTh NHPOPMAIUIO, IPECTABICHHYIO Ha YepTexkax;

e pemarh 3aJa4d TFEOMETPUYECKOTO COJIEpXKaHMs, B TOM 4YMCJIE B CHUTYyalUsX, KOTJa
QJITOPUTM pEILIECHUS HE CIEAYET SIBHO M3 YCIOBHS, BHIIOIHATh HEOOXOIUMBIE JJIS PeIICHHs 3a7auu
JIOTIOJTHUTENbHBIE MTOCTPOCHHMSI, HCCIEA0BAaTh BO3MOXHOCTh NMPUMEHEHHUS] TeopeM U (HopMyn ams
peleHus 3a1a4;

e  (QopmynaMpoBaTh U I0Ka3bIBaTh T€OMETPUUECKUE YTBEPKICHUSI.

B noBceaHeBHOIi )KM3HU M PU U3YYE€HHUH IPYTHX NMPEAMETOB:

®  COCTaBJATH C HCMOJb30BAHUEM CBONCTB TE€OMETPHUYECKUX (QUIYyp MaTeMaTHYeCKHhe
MOJIENIM Ul peIIeHUs 3a7ay MPAaKTUYeCKOro XapakTepa M 3ajjad U3 CMEXKHBIX JUCIMIUIMH,
HCCIIEIOBATh MOTYYEHHbIE MOJIENIN U UHTEPIIPETUPOBATh PE3YJIbTaT.

OTtHoweHnst

e Braners moHsATHEM OTHOIICHHUS KaK METAIIPEIMETHBIM;

e CcBOOOJHO ONEepUpOBaTh MOHATHAMU: PABEHCTBO (UTYp, paBHbIE (UIYpHlI, PABEHCTBO
TPEYroJIbHUKOB, MAPAIIEIbHOCTD MPSIMbIX, TEPIEHIUKYIIPHOCTD MPSIMBIX, YTIIIBI MEXKIY MPSMBIMH,



NEPIECHANKYIISAp, HAKJIOHHAs, NpoeKnus, mnomodue ¢uryp, mnomoOHble (uUrypsl, MoxoOHbIE
TPEYTOJIbHUKH;

®  UCHOJB30BATh CBOMCTBA 1MO00MS M paBeHCTBA (UTYp IPU PELICHUH 3a/1a4.
B noBcegHeBHOI KM3HM M NIPU U3YYEHHH JPYTHX NPEAMETOB:

®  CIIOJIb30BAaTh OTHOLIEHUS JJIs HOCTPOEHHUS U UCCIIEI0OBAaHUS MaTEMATUYECKUX MOJEIIEH
00BEKTOB peabHON KHU3HHU.
N3mepennss 1 BbIYUCICHHUSA

e (CB0oOOAHO ONEpPHPOBATH MOHATUSAMH JJIMHA, IUIONAAb, O0BEM, BEIMYMHA yIJa Kak
BEJIMYMHAMH, HMCIOJIb30BaTh PABHOBEJIMKOCTh M PAaBHOCOCTABIEHHOCTb IIPU PEIICHHUU 3a1a4 Ha
BBIUUCIIEHUE, CAMOCTOSATEIBHO MOJy4YaTh U UCIOJIb30BaTh (POPMYJIbI AJIs1 BEIUMCIICHUH MIomanel u
00beMOB  (uryp, CBOOOJHO OINEPUPOBATH IIMPOKMM HAO0OpPOM (OpMyNn Ha BBIYUCICHHE NpU
pELIeHUH CIIOXKHBIX 3a/la4, B TOM YHCJIE U 33734 Ha BBIYMCIEHHE B KOMOMHAIMAX OKPY)KHOCTU U
TPEYTOJIbHUKA, OKPY>KHOCTH U YETHIPEXYIOJIbHUKA, a TAK)KE C IPUMEHEHUEM TPUTOHOMETPUH;

®  CaMOCTOATENIbHO (hOPMYJIUPOBATh FMIIOTE3bI U IPOBEPATH UX JOCTOBEPHOCTb.
B noBcegHeBHOI )KM3HM M IPU U3YYEHHUH IPYTHX NPeAMETOB:

e cBOOOIHO omepupoBaTh (opMynamMu TPH pEIIeHUH 3aJa4 B JPYTUX Y4eOHBIX
IpeaMeTax U IpU MPOBEIECHUU HEOOXOAUMBIX BHIUUCICHUH B peaIbHOM JKHU3HH.
I'eomeTpuyeckue nocTpoeHust

e OnepupoBaThb NOHATHEM HaOOpa »JIIEMEHTOB, ONPEACISIOMNX T'€OMETPHUIECKYIO
burypy,

e  BjaJeTb HAOOPOM METOJIOB TOCTPOSHUI LUPKYJIEM U JIUHEHKOMH;

e  [IPOBOJUTH AHAJU3 U PEATU3OBBIBATDH ITAIbl PELICHUS 3a7a4 Ha IOCTPOCHHE.
B noBceaHeBHOM KU3HM M NIPM U3Y4YEHHHU APYTUX NPeIMETOB:

®  BBINOJHATH IOCTPOCHUSI HA MECTHOCTH;

®  OIIEHUBATh pa3Mephl peajabHbIX 00BEKTOB OKPYKAIOIIET0 MUpA.
IIpeoOpa3zoBanusi

e  OmnepupoBaTh ABKEHUSIMHU U IPE0OpPa30BaHUSMU KaK METAPEeIMETHBIMU OHSITUIMY;

e  OmnepupoBaTh MOHATHEM JBIKEHHS U IpeoOpa3oBaHus MOAOOMS A 0OOCHOBAHUU,
cBOOO/JHO BIAJETh NpUEMaMH IMOCTPOCHUS (GUTYp C MOMOINBIO ABMXKEHUH M NpeoOpa3oBaHUs
noj1o0us, a Takke KOMOMHAIMAMU JABWKEHUH, IBUKEHUH U TpeoOpa3oBaHui;

®  CIOJIb30BaTh CBOMCTBA JBM)KEHUH U MpeoOpa3oBaHUi Il MpoBeieHns: 000CHOBAaHUS U
JI0Ka3aTeNbCTBA YTBEPKICHUH B TEOMETPUH U APYTUX y4eOHBIX MpeIMeTax;

®  [0Jb30BaThCs CBOMCTBAMM JBMD)KEHUI M peoOpa3oBaHuUil pH pelieHnH 3ajay.
B noBceaHeBHON KU3HM M NIPM U3YUYEHHHU APYTUX NMPeIMETOB:

® [PUMEHATh CBOMCTBA [JBM)KEHUH U TNPUMEHATh MOJ00ME JJs TOCTPOECHUH W
BBIYHUCIICHUM.
BekTopbl M1 KOOPAUHATHI HA MJIOCKOCTH

e (CBoOOAHO omepupoBaTb IMOHATUSAMH  BEKTOp, CyMMa, pa3HOCTb  BEKTOPOB,
IIPOU3BEICHNE BEKTOPA HA YHCIIO, CKAIIPHOE ITPOU3BENECHNUE BEKTOPOB, KOOPAUHATHI Ha TNIOCKOCTH,
KOOpJIUHATHI BEKTOPA;

®  BJIAJICTh BEKTOPHBIM M KOOPJAMHATHBIM METOJOM Ha IIJIOCKOCTH JUISl PEIICHU 3aJa4 Ha
BBIUHCJIEHHUE U JOKA3aTENIbCTBA;

®  BBIOJHATH C MOMOUIbIO BEKTOPOB MU KOOPJIMHAT J0KAa3aTeNbCTBO M3BECTHBIX €My
reoMeTpuyeckrux (pakToB (CBOMCTBA CpelHUX JHHHM, TEOpEM O 3aMedareibHbIX TOYKAaX U T.N.) U
MOJTy4aTh HOBBIE CBOICTBA U3BECTHBIX (DUTYD;

®  CIOJIb30BaTh ypaBHEHHUs (UTYp IS pelIeHHs 3a7ad M CaMOCTOSTEIbHO COCTaBISATh
YpaBHEHHUSI OTAEIbHBIX MIIOCKUX pUryp.
B noBcenHeBHOM KU3HHM M IPH M3YYECHHHU APYTUX NPEIMETOB:

®  CNOJIb30BaTh IOHSATUS BEKTOPOB M KOOPJIMHAT JAJsl pelleHus 3axad 1o (Qusuke,
reorpaguu u ApyruM y4yeOHbIM MIpeIMeTaM.

Hcropust MaTeMaTUKH



e [JoHumaTe MaTeMaTUKy Kak CTPOrO OPraHM30BAaHHYIO CUCTEMY HAy4dHbBIX 3HAHUMU, B
YaCTHOCTH BIIQJIETh IPEACTABICHUSAMH 00 aKCMOMaTUYECKOM IIOCTPOCHHH T'E€OMETPHUH U
NEPBUYHBIMHA NPCACTABJICHUAMU O HCCBKIIMOBBIX I'COMCTPUAX

® paccMaTpuBaTh MaTEeMAaTHKy B KOHTEKCTE UCTOPHUH PA3BUTHS LUBUIM3ALUN U UCTOPUU
pa3BUTHA HAYKH, IOHUMATh POJIb MaTeMaTHKHU B pa3BUTHH Poccum.

MeToabl MaTeMaTUKH

e Biagerh 3HaHMAMH O pa3’MYHBIX MeETOJaX OOOCHOBaHUS M  OMNPOBEPKEHUS
MaTEeMaTHYECKHUX YTBEPXKJIEHUN U CAMOCTOSATEIBHO IPUMEHSITh UX;

o BJIAACTh HABBIKAMHW aHaJin3a YCJIOBUA 3adadud MW ONPCACICHUA MOAXOAAIIHNX IJId
pelicHud 3a4a4 U3YUYCHHBIX MCTOJ0B UJIN UX KOM6I/IHaHI/If/'I;

®  XapakTepu3OBaTh  MPOU3BENEHUS  HMCKycCTBA €  y4eTOM  MaTeMaTHYeCKHX
3aKOHOMEPHOCTe B  IpHUpOJEe, UCIOIb30BaTh  MaTeMAaTUYECKHE  3aKOHOMEPHOCTH B
CaMOCTOSITEIbHOM TBOPYECTBE.

Conep:kanue Kypca MaTeMaTHKH B 5—6 Kiaccax

APUDPMETHUKA

HarypaabHble yucia

e Paxg HarypanmbHbix uuncen. [lecsaTuuyHas 3amuch HATypalibHBIX uncen. OKpyrieHue
HATypaJIbHBIX YHUCEIL.

* KoopauHaTHbIN Jy4.

* CpaBHeHUe HaTypalbHbIX yrcel. CloXKeHHe U BEIUNTAaHUE

HaTypaidbHbIX uynces. CBOMCTBA CIIOKEHMUS.

* YMHOXEHHE U JIeTIeHUE HaTypaibHbIX uncen. CBoiicTBa

ymMHOXeHHus. Jlenenue ¢ ocrarkom. CTeneHb YUCiIa ¢ HaTypalbHBIM ITOKa3aTelIeM.

Jenurenu u KpaTHbIE HATYpaIbHOTO yncia. Hanbonpmmii

obmuii nenutens. HanMenbiiee obmiee kpatHoe. [lpusnaku genumoctu Ha 2, Ha 3, Ha 5, Ha
9, na 10.

* IIpocteie u cocTaBHbIE yncia. Pa3noxkeHue yucen Ha MpOCThIe MHOKHUTENH.

* Pemenne TeKCTOBBIX 3a7a4 apu(PMETHUESCKUMH CITOCOOaMH.

Jpoou
OOwikHOBeHHBIE ApoOu. OcCHOBHOE CcBOMCTBO npobu. Haxokmenuwe npoOu OT uwMcIa.

HaxoxxaeHue yncia no 3Ha4eHuto ero apoou. IlpaBuiibHble 1 HEMTPaBUIIbHbIE JPOOH.

CMmelaHHble yHcha.

* CpaBHeHHE OOBIKHOBEHHBIX JIpO0€i U CMEIIaHHBIX YUCell.

Apudmernueckne NeicTBUS ¢ 0OBIKHOBEHHBIMU JPOOSIMU

Y CMEUIaHHBIMH YHCIIAMU.

» Jlecatuunsle qpodu. CpaBHEHHE U OKPYIJIEHHE JECATUYHBIX ApoOei. Apudmernyeckue
NENCTBUS C JECITUUHBIMU

npoOsivu. [Ipukuaku pe3ynbTaToB BhrurcieHui. [IpeacraBienue qecaTHYHON ApoOH B BHJIE
OOBIKHOBEHHOM JIpoOU 1 OOBIKHOBEHHOM B BUJIE JIeCATUUHOM. beckoHeuHble

MIePUOIUYECKHE IeCATUUHBIE Tpoou. [ecaTnunoe mpulamkeHne 0ObIKHOBEHHON APOOH.

*  OrHoweHue. IlpoueHTHOE OTHOImIEHHME IBYX uuncen. JleleHwe dYucia B JaHHOM
oTHoIIeHuU. MaciiTa0.

* IIponopuus. OcHoBHOE cBOMcTBO ponopuuu. [Ipsmas u

oOpaTHasi MPONOPLHUOHAIbHBIE 3aBUCUMOCTH.

* [Ipouentsl. Haxoxaenne npoueHToB oT uncia. HaxoxaeHue yncia no ero npoLeHTaMm.

* Pemenne TeKCTOBBIX 3a/1a4 apu(PMETHUECKHUMH CIIOCOOaMHU.

PannoHajJbHbIC YHCIA
* [lonoxurenbHble, OTPULIATENBHBIE YUCIIA U YUCIIO HYIIb.



* IIporuBonosoxHelie ynucina. Moayip gucia.

. Lensle uncna. PanmonaneHble uucia. CpaBHEHME  PalMOHAIBHBIX  YHCEIN.
Apudmernueckue 1eicTBUA ¢ palliOHAIBHBIMU YrciIaMu. CBOWCTBA CIOKEHHUS U YMHOKCHHS

palMOHAIbHBIX YUCEIL

» Koopaunartnas npsmas. KoopauHaTHast INIOCKOCTB.

Beanyunbl. 3aBHCUMOCTH MEKAY BeJHYHHAMHE

* EnVHUIBI JUTHHBL, IUTOMIA/H, 00bEMa, MaCcChl, BpEMEHH,

CKOPOCTH.

» Ilpumepsl 3aBucumocTeil Mexay BennunHaMu. [IpeicTaBieHuHe 3aBHCUMOCTEH B BHIEC
¢dopmyn. Beraucnenus no gpopmynam.

YUCJIOBBIE U BYKBEHHBIE BBIPA’KEHUSA. YPABHEHUSA

UucnoBble BeIpaXeHUsI. 3HaAYEHHE YUCIIOBOrO BelpaxkeHUs. [lopsnok neiicTBUil B YMCIOBBIX
BbIpaXeHUsIX. bykBeHHbIe BblpakeHus. PackpbiTue ckobok. IlogoGHble ciaraeMmsle, MpHUBEICHUE
10100HbIX ciaraeMblix. opmybl.

* YpaBHenus. Kopenb ypaBHeHus. OCHOBHBIE CBOMCTBAa ypaBHEHHUH. PellieHue TEKCTOBBIX
3a/1a4 C IIOMOIIBIO YPAaBHEHHUM.

SJIEMEHTBI CTATUCTUKH, BEPOATHOCTHU. KOMBUHATOPHBIE 3ATAYU

* [IpeacraBnenue TaHHBIX B BUJC TAOJIHII, KPYTOBBIX H

CTOJIOUATHIX AUArpaMM, rpauKoB.

* Cpennee apupmernueckoe. CpeHee 3HaUCHUE BEIIMYUHEI.

» CnyuaitHoe coObiTHE. JJOCTOBEpHOE M HEBO3MOXKHOE COOBITHS. BEpOsSTHOCTD ClTy4aitHOTO
coObITH. Perenre KOMOMHATOPHBIX 3a/1a4.

IF'EOMETPUYECKUE ®UI'YPLI

W3MepeHust reoMeTpuYeCKUX BETUUYUH

* Otpesok. [loctpoenue orpeska. /inHa oTpes3ka, JiomMaHOU. M3MepeHne AIMHBI OTpe3Ka,
IIOCTPOEHHE OTPEe3Ka 3aAaHHON JUIMHBL. [lepumerp mHOroyroasHuka. Ilnockocts. IIpsamas. Jlyy.

VYroiu. Buns! yrios. I'pagycHas mepa yria. U3mepenue u

MOCTPOEHHUE YIJIOB C TIOMOIIbIO TPAHCIIOPTHPA.

* IlpsamoyronsHuk. KBagpar. TpeyronsHuk. Bunbsl TpeyronbHUKOB. OKpYKHOCTb U KpYT.
JlnvHa okpyxHocTH. Yucno S.

* PaBenctBo ¢uryp. Ilonarue u cBoiictBa miomanu. [lnomane npsMOyroibHUKa M
kBazpara. [1nomans kpyra. Ock cuMMeTpun PUTYpHI.

. Harnsinaele npencraBieHMs O IMPOCTPAHCTBEHHBIX —(Urypax: MPsIMOYTOJIbHBIN
napajuiesenumnes, Kyo, mupamuia,

IWIMHAP, KOHYC, map, cdepa. [Ipumepsl pa3BEPTOK MHOTOIPAaHHHUKOB, IMWJIMHApA, KOHYCA.
[Tonstre u cBolicTBa 00bEMa. OOBEM MPSAMOYTOJIFHOTO MapajuIeNieuIe1a U Kyoa.

* BzanMHoe pacnosiokeHHe IByX HpsmbIX. llepnenaukynsapusie npsmslie. lapaniensHbie
MpsIMBIE.

* OceBas U LIEHTpaJIbHAsI CHMMETPHH.

MATEMATHUKA B UCTOPUYECKOM PA3BUTUHU
Pumckas cucrema cuncnenus. [lo3unmontele cucteMbl
cuncnenus. O6o3znauenue nudp B Jpesneit Pycu. Crapunnbie



Mepbl AJIMHBL. BBeieHne MeTpa Kak equHUIb] JUIMHBL. MeTpuueckas cucrema Mep B Poccun,
B EBpomne. Mctopus popmupoBanusi MaTreMaTnueckux cuMBOJIOB. J[pobu B BaBuione,

Erunte, Pume, Ha Pycu. OTKpbITHE AECATUYHBIX IPOOCH.

Mup npocteix yucen. 3os10Toe ceyenue. Ynceno Hynb. [losiBaeHne oTpunaTeabHbIX YUCEN.

JI. ®. Maraunxkui. I1. JI. YeOsmés. A. H. Konmoropos.

Copep:kaHue Kypca MaTeMaTHKH MOYJIb «AJuredpa» B 7-9 Kkiaccax

Yucaa

PanmoHanbHbIE YHCIA

MHoecTBO panuoHanbHbIX unced. CpaBHEHHME palMOHANbHBIX uwucen. JleicTBus c
palMoHAIBHBIMU YnciaMu. [lpedcmasnenue payuoHaibHo20 Yucia 0ecamuyHol Opoowio.

HNppaunonajbHbie YUCIa

[lonsTne uppanuoHaJbHOro uyucia. Pacno3HaBaHuMe uppanuMOHAIBHBIX 4ucen. [Ipumepsl

JI0Ka3aTenbCTB B anredpe. MppannoHaabHOCTh Yuciia \/E . Ilpumenenue B reomerpun. CpasHenue
uppayuonanvbHulx yucen. Muoscecmso oeticmeumenbmbix yucei.

ToxknecTBeHHBbIE IPe0OPa3oBaAHUA

YucJioBble U OYKBEeHHbIE BbIPAKEHUS

Bolpaxxenue ¢ nepemeHHOW. 3HaueHHe BblpakeHUs. lloacTaHOBKa BBIpa)KEHHUH BMECTO
[IEPEMEHHBIX.

Lenbie BoIpaxeHus

CreneHb ¢ HaTypajJbHBIM IIOKa3aTeleM M ee cBoiicTBa. IIpeoOpazoBaHus BbIpa)KeHUH,
COJIeprKallMX CTENEHH C HaTypaJIbHbIM I10Ka3aTeeM.

OpHouneHn, MHorowieH. JleficTBus ¢ oOJHOWIEHAMHM M MHOTOWICHaAMH (CIOXEHUE,
BBIUUTAHNE, YMHOXeHHE). DOpMyibl COKpAIIEHHOTO YMHOXKEHHS: pa3HOCTh KBaJpaTOB, KBaapaT
CYMMBI U pa3HOCTH. Pa3noxeHne MHOro4JeHa Ha MHOKUTENIU: BIHECEHUE OOILLEro MHOKUTENS 32
CKOOKH, epynnupoera, npumenenue Gopmyn coKpaujenHo2o ymmodcenus. Keaopamuulii mpexuieH,
pasnoogicenue K8aopamHo20 mpexuieHa Ha MHONICUmMenu.

JIpo0HO-paluoHa/IbHbIE BHIPAKEHHS

Crenenp ¢ wenbiM TmokaszareneMm. IIpeoOpazoBanue JpoOHO-TMHEHHBIX BbIPAXKEHUH:
CIIO)KEHHE, YMHOXEHHE, JIeJIeHue. Aneebpauneckas opoods. /lonycmumole 3HA4eHUsi NEPEMEHHbIX 8
OpobHo-payuonanvhvix  evipadxcenusx. Coxpawenue ancebpauveckux Opobeil. Ilpusedenue
aneebpauveckux Opobeti Kk obwemy 3unamenamenio. [lelicmeus c anecedpauyeckumu OpooOAMU.
cllodcenue, 8blYUManue, YMHodCeHue, OelleHue, 6036e0eHUe 8 CINENeHb.

IIpeobpazosanue vipasicenuil, cooeprcauux 3HaK MOOYI.

KBagpaTHbie kopHn

Apudmernueckuii KBaJapaTHbII KopeHb. IIpeoOpazoBaHue BbIpaKEHUH, COAEPIKALIUX
KBaJ[paTHbIE KOPHHU: YMHOKEHHE, JIeJIeHUE, BEBIHECCHHE MHOXKUTEINS U3-TI0J] 3HaKa KOPHS, 6HeceHue
MHOXMCUmesi N0O 3HAK KOPHAL.

YpaBHeHUs! M HEpABEHCTBA

PagencrBa

YucnoBoe paBeHCTBO. CBOICTBA YHCIIOBBIX paBEHCTB. PaBEHCTBO ¢ mepeMeHHOM.

YpaBHeHus

[TonsiTHe ypaBHEHUS M KOPHS ypaBHEeHUs. [Ipedcmasnenue 0 pagHoOCUNbHOCMU YPAGHEHUI.
Obnacmo onpedenenus ypasHenus (001acmb OONYCMUMBIX 3HAYEHUL NePeMEHHOLL).

JIuneiiHOe ypaBHEHHE H €ro KOPHH

Pemienne nuHEWHBIX ypaBHEHWH. Jluneunoe ypasnenue c napamempom. Konuuecmeo
KOpHell TUHelH020 ypasHeHus. Peulenue Tuneunbix ypasHenuii ¢ napamempom.

KBaapaTHoe ypaBHeHHE U €r0 KOPHHU

KBanpatHsle ypaBHeHus. Hemonnble KBajpaTHbIE ypaBHEHUS. JJUCKPUMUHAHT KBaJpaTHOTO
ypaBHeHUs. Dopmyna KOpHEH KBaJpaTHOro ypaBHeHMs. leopema Buema. Teopema, obpammuas
meopeme Buema. Pemienue KBaJpaTHBIX ypaBHEHUH:MCIOJIb30BaHUE (OPMYIIBI Al HAXOXKIACHUS
KOpHeH, epagpuueckuii memoO peuienus, pasiodceHue Ha MHOMCUmMenu, noooop KopHel ¢



ucnonvzosanuem meopemvl Buema. Konuuecmeo xopHeti K6a0pamHno20 ypasHeHUs 6 3a6UCUMOCU
om e2o Ouckpumunauma. buxeadpammuvie ypaeuenus. YpaeneHus, ceoOouMvle K JIUHEUHLIM U
keaopamuwvim. Keaopammuvie ypasuenus ¢ napamempom.

JApoOHo-pannoHaJIbHbIE YPAaBHEHUS

Pemenne mpocredmmx ApoOHO-TMHEHHBIX YypaBHEHUH. Peuwtenue OpoOHO-payUOHATIbHBIX
VPABHEHUII.

Memoowl pewenus ypasHeHuu: mMemoobl PAGHOCUTbHBIX NPEoOPA306aHUL, MEMOO 3aMeHbl
nepemeHnHou, epaguueckuil memoo. Hcnonvzosarue ceolicme )yHKyull npu peutenuu YpagHeHuil.

Tpocmetiwue uppayuonanshvle ypasnenus suda (| f (x) =a, \/f (x) = \/g (x) .

Ypasnenus suoa x"=a .Ypasnenus 6 yenvix uucnax.

Cucrembl ypaBHeHU M

VYpaBHeHMeE ¢ ABYMs IepeMEeHHbIMU. JInHelHOe ypaBHEHHE ¢ ABYMs IEpEeMEHHbIMU. [Ipamas
Kak epaguueckas uHmepnpemayus IUHetHo20 yPasHeHus ¢ 08yMs NepeMeHHbIMU.

[TonsiTHe cuctembl ypaBHeHHi. Perienue cucteMsl ypaBHEHU.

MeTtobl peuieHus] CUCTEM JIMHEHHBIX YpPaBHEHUN C JIByMsl NIEPEMEHHBIMU: epaghuuecKuti
Memoo, Memoo CA0HCeHUs, METO, ITIOACTaHOBKH.

Cucmembl TUHENHBIX YPAGHEHUIL C NAPAMEMPOM.

HepaBeHncrBa

Yucnossle HepaBeHcTBa. CBOMCTBAa YHCIIOBBIX HEpaBeHCTB. [IpoBepka crpaBemIMBOCTH
HEPaBEHCTB IIPH 33aJaHHbIX 3HAYEHUSAX [IEPEMEHHBIX.

HepasenctBo ¢ nepemennoil. Ctporue u HecTporue HepaBeHcTBa. QOacmb onpeodenenusl
HepaseHcmaa (001acmob 0ONYCIMUMBLX 3HAYEHUL NePeMEHHOLL).

Pemienue nuHeHBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u eco pewenus. Pewenue Keaopammvlx HEPAGEHCMS:
UCNONIb308aHUe CBOUCME U 2paghuka KeaopamuuHol @OYHKYUU, Memoo UHMep8anos. 3anucs
peuenus KeaopamHto20 HepageHcmad.

Pewenue yenvix u 0pooHO-payuoHanbHuIX HEPAGEHCME MEMOOOM UHMEPBATIOB.

Cucrembl HepaBeHCTB

CucreMbl HEpaBEHCTB C OJHOW mepeMeHHOW. PemieHue cucteM HEPAaBEHCTB € OIHOU
NEePEMEHHON: INHEHHBIX, Kgadpamubix. VI300paxeHne peieHns: CUCTeMbl HEpaBEHCTB Ha YMCIIOBOM
MpsIMOM. 3aIKCh PEeLIeHUs] CUCTEMbI HEPaBEHCTB.

DOyHKIUHA

IHousitue pyHkumuu

JlexkapToBel  KOOpAMHATBl Ha  Iockoctu.  dopmupoBaHME  NpPEACTAaBIEHUH O
METANpeIMETHOM MOHITHM «KOOpAMHATHY. CrocoObl 3amaHus GYHKUUN: aHATUTHYECKHH,
rpapuueckuii, Tabauunbld. ['paduk Qynkium. Ilpumepsl ¢yHKUMIHA, MolydyaeMbIX B IpoLEecce
WCCIIEIOBaHMS PA3JIMYHBIX PEANIbHBIX MPOLIECCOB M PEIIEeHUs 3a/ady. 3HaueHHe (YHKIHMHU B TOUKE.
CpoiicTBa (¢yHKUUH: 007acTh OINpENeNeHUsl, MHOXECTBO 3HAYCHWMH, HYNIH, M[POMEXYTKH
3HAKOTIOCTOSIHCTBA, YemHOCHb/HeuemHocmy, IPOMEKYTKHU BO3pacTaHus U yObIBaHUs, HauOoJbIIee
U HauMeHblIlee 3HaueHus. MccnenoBanue GyHKIMU 1O ee rpaduKy.

Ilpeocmasnenue 06 acumnmomax.

Henpepuvisnocmo ¢pynkyuu. Kycouno 3aoannvie ynkyuu.

JIuneiinas pyHKuus

CaoiicTBa u rpaduk JuHEHHON QyHKIUH. YTI0BOM KoadduuueHT npsamoil. Paconoxenue
rpaduka JMHEHHOW (QYHKIINH B 3aBUCUMOCTH OT €€ yIJI0BOro ko3¢ duineHta u cBOOOAHOIO YiIeHa.
Haxooicoenue rosgpgpuyuenmos nunetinotl Gynkyuu no 3a0aHHbLIM  YCIOBUAM: NPOXOAHCOCHUE
npsAMOl 4yepe3 08e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOACOEHUEe NPAMOU depe3 OAHHYIO
MOYKY U NAPALIENbHOU OAHHOU NPAMOIL.

Keaaparuunas gpyHkuus




CpoiictBa u rpaduk KBagpaTuuHoW ¢yHkIMM (mapabona). [locmpoenue epaghuxa
Kkeadpamuunol QyHkyuu no mouxkam. HaxoxaeHnue Hynaeld KBaApaTHYHON (QYHKIHHU, MHOdMCECMEd
3HAYUEeHUU, NPOMENCYMKOE 3HAKONOCMOAHCMEA, NPOMENCYMKO8 MOHOMOHHOCMU.

OopaTHasi NPONOPUHMOHAJIBLHOCTH

k
CaoiicTBa QyHKuMH y = k y = —. T'unepbomna.
X X

I'paguxu ynxyuii. Ilpeobpaszosanue epagura Gynkyuu y= f(x) 011 nocmpoeHus

epagpuxos Gynkyutl 6U0a y — af (kx-+b)-+c -
I'paguxu ¢pynxyuii y:a+L, y =X y=Ux: y=|-
X+b
ITocsienoBaTeIbHOCTH U POTPeCCHU
YucnoBas nocnenoBaTesbHOCTb. [I[pruMephl 4MCIIOBBIX NOCaeA0BaTeIbHOCTEN. beckoHeuHbIe
MOCJIeI0BAaTENbHOCTH. ApudMeTHuecKas mporpeccus u ee CBorucTBa. ['eomeTpuieckas mporpeccus.
Dopmyna obwezo uneHa u cymmsl N NEPEvIX UYNEHO8 apupMemudeckou U 2eoMempuyecKol
npozpeccuil. Cxo0sauascs 2eomempuyeckas NPocpeccusl.
Penienne TeKCTOBBIX 32124
3agauu Ha Bce apudMeTHYecKHe NelCTBUSA
Pemennie TekcTOBBIX 3amau apudmeTHueckuM criocobom. Mcmonb3oBaHue TaOmuil, cXeM,
4yepTexKeH, APYTUX CPeACTB MPEACTABICHUS JAHHBIX [IPU PEILICHUH 3aJauH.
3agaum Ha IBUKEeHHUE, PA0OTy M MOKYIKH
AHanau3 BO3MOXHBIX CHUTyallMil B3aMMHOI'O PaclojOXeHUs OOBEKTOB HPU HX JBUKCHHM,
COOTHOIIEHUSI 00BEMOB BHITIOTHSAEMBIX pa0OT MPU COBMECTHON padoTe.
3agauu Ha YaCTH, 101, IPOLEHTHI
Pemenne 3aay Ha HaxOXKJEHHWE YAaCTH YUCJIA U YHUCIA MO €ro yactu. Pemienue 3axad Ha
MPOLEHTHI U Aoau. [IpuMeneHre nponopuuil Npy peuieHuy 3a1a4.
Jlornueckue 3agaun
Pemenne nornyeckux 3anad. Peuenue 102uteckux 3a0a4 ¢ Nomowwio epaghos, mabauy.
OcHOBHBbIE MeTOAbl pelleHHsi TeKCTOBBIX 3aja4: apudmernueckuil, anreOpandeckui,
nepebop BapuaHToB. IlepBuuHBIE TpeACTaBIEHHS O JPYrMX MeTOoAax pelleHus 3ajad
(reomeTpuyueckue U rpaduuecKue METOIbI).
CTaTHCTHKA M TeopHs BePOSITHOCTEH
CraTrucruka
TabnuuHoe U rpaduueckoe MpeacTaBICHUE JAaHHBIX, CTOJ0YAThIe U KPYTroBbIE TUATPaMMBL,
rpaduky, TpUMEHEHUE auarpaMm U rpadukoB A OMUCAHUS 3aBUCHMOCTEH peanbHBIX BEITHUYHH,
u3BieYeHre MHpopmanuu W3 Tabnuu, aAuarpaMMm U rpadukoB. OnucarelbHbIE CTaTUCTHYECKHE
MoKa3aTeM YMUCIOBBIX HAOOpOB: cpefHee apudMeTHIecKoe, MeaAnaHa, HauOoblllee U HauMEHbIIIee
3HaueHus. Mephl paccenBaHus: pa3Max, TUCIEPCUsl U CTaHJIaPTHOE OTKIIOHEHUE.
CrnyuaiiHass M3MEHUMBOCTb. V3MEHUMBOCTH IIpU U3MEpEeHMsX. Pemaromue mnpasuia.
3aKOHOMEPHOCTH B U3MEHYMBBIX BEIMYMHAX.
Cayuaiinble coObITHS
CrnyuyaiiHble ONBITBI (IKCIEPUMEHTHI), AJIEMEHTapHbIE CllydallHble COOBITUSL (MCXOJBbI).
BepositHocTH  3neMeHTapHBIX  COOBITHH. CoObITMS B CIOy4alHBIX  OKCHEpUMEHTaX U
OJIarOMPUSITCTBYIOIINE DJIEMEHTApHBIE COOBITHS. BeposTHOCTH CliydailHBIX COOBITHNA. OTBITHI C
PaBHOBO3MOXKHBIMH DJIEMEHTapHBIMU COOBITUSAMH. Kilaccuueckue BEpOATHOCTHBIE OIIBITHI C
UCIIOJIb30BaHUEM MOHeT, KyOukoB. IlpencraBienune coOBITUH € MOMOIIBIO JUarpamm Oijepa.
[IpoTuBOMNONOXKHBIE COOBITUS, OOBENMHEHHE U mepecedeHue coOblTuil. IlpaBuio cioxeHus
BepositHOocTel. Ciyuaiinbiii BeIOOp. [IpencraBinenue skcrepuMenTa B Buje AepeBa. HezaBucumsbie
COOBITHS. YMHOXKEHHE BEpOATHOCTEH He3aBUCUMBIX coObITuH. [locnenoBarenbHble HE3aBUCUMbBIE
ucneitanus. [IpencraBnenre o He3aBUCUMBIX COOBITHSIX B KU3HU.
dnemenmovl KOMOUHAMOPUKU
[IpaBmiio ymHOXEHHUsI, TepecTaHOBKH, (akropuan uucia. CoyeTaHHs U YUCIO COUYETAHHI.
@®opmyna uyncina coueranuid. TpeyronpHuk Ilackans. OneiTel ¢ OOJBIIUM — YHCIOM



PaBHOBO3MOIKHBIX DJIEMEHTAPHBIX COOBITHI. BrIuncieHne BEpOSATHOCTEH B OMBITAX C MPUMEHEHHEM
KoMOUHATOpHBIX (Gopmyn. Mcnbeitanust beprymnu. Yenex m Heynmaua. BepostHocTH cOOBITHI B
cepuM UcnbITaHuK bepHyiun.
Cnyuaiinvle e1uyunbl
3HAKOMCTBO CO CJIY4allHBIMU BEJIMYMHAMHU HA MPUMEPAX KOHEUHBIX JUCKPETHBIX CIyH4alHBIX
BEJIMYMH. Pacnpenenenue BEPOATHOCTEM. MaremaTtuueckoe OKUJaHUE. CaoiicTBa
MaTeMaTH4eCKoro okujaanus. [loHsTHe O 3akoHe OONBIIMX uucel. M3MepeHue BepOSTHOCTEH.
[Ipumenenue 3akoHa OOJBUIMX 4YHCEN B COIMOJOTHHM, CTPaXOBaHUHM, B 3IPABOOXPAHEHUU,
obecriedeHnn 6€30MaCHOCTH HACEICHHUS B UPE3BBIYAMHBIX CHUTYaLIUsX.
Conep:kanue Kypca MaTeMaTHKH MoayJib «['eomerpus» B 7-9 ki1accax
I'eomeTpuueckue Gpurypsol
@urypsl B reoMeTpPHHU U B OKPY:Kal0llleM MUpe
I'eomerpuueckas ¢urypa. DopMupoBaHHE TPEACTABICHUNA O METaNpPEIMETHOM MOHITHH
«purypay. Touka, TuHUS, OTPE3OK, NpsAMas, Jyd, JOMaHas, IJIOCKOCTh, Yroj, OUCcCEeKTpuca yria u
€¢ CBOKMCTBA, BHJIBI YIJIOB, MHOTOYTOJLHUKH, Kpyr. OceBas CHMMETPHSI T€OMETPHUECKUX (PUTYP.
LlenTpanpHas CUMMETPUS T€OMETPUUYECKUX (PUTYP.
MHOroyroJbHUKH
MHOroyrojapHiK, €ro JJIeMEHThl M €ro cBoicTBa. Pacrmo3HaBaHHe  HEKOTOPBIX
MHOTOYTOJIbHUKOB. Buinykivie u Hegulnykivle MHO20y20 1bHuKU. [IpaBiIIbHbIE MHOTOYTOJIbHUKH.

TpeyronasHuku. BbicoTa, MeauaHa, OHCCEKTpUCa, CpPEAHssI JIMHUS — TPEYroJIbHUKA.
PaBHOOEIpeHHBIN TPEYroJIbHUK, €ro CBOMCTBA M TNpPU3HAKU. PaBHOCTOPOHHMI TpEYroJbHUK.
[IpsiMOyronbHBINA, OCTPOYTOJIBHBIM, TYIIOYTOJIBHBIN TPEYroJbHUKH. BHEIIHUE YIIIbl TPEYrOJbHUKA.
HepaeHcTBO TpeyronbHuKa.

Yereipexyronbuuku. [lapamienorpamm, pom0O, MpsIMOYroibHMK, KBajapar, Tpamenus,
paBHOOenpenHas Tparenus. CBOHCTBA M MPHU3HAKU TMapajuiejorpamma, pomo0a, mpsiMOyrojbHHKa,
KBaJpara.

OKpyKHOCTB, KPYT

OKpyKHOCTb, KpyI, HX DJIEMEHTbl U CBOMCTBA; LEHTPAJbHbIE U BIIMCAHHBIE YIJIBL.
KacarenbHast u cexywas K OKpyXHOCTH, UX ceoticmea. BriicaHHbIe U ONMCAHHbBIE OKPY>KHOCTH IS
TPEYTOJIbHUKOB, Yemblpexy20IbHUKOS, NPAGUILHBIX MHO20Y20N1bHUKOE.

I'eomeTrpuueckue purypsl B npocTpancTse (00beMHbIe TeJa)

Mnozozpannuk u ezo snemenmul. Hazeanus MHO202PAHHUKOS C PA3HLIM NOJONCEHUEM U
Koauyecmeom cpawuei. llepBUUYHBIE TPENCTAaBICHUA O MHpPaMUJE, MapajuleleNuIene, MNpU3ME,
cdepe, mape, LWIMHIPE, KOHYCE, UX 3JIeMEHTaX U MPOCTeHIINX CBOWCTBAX.

OTHomIEeHus

PagencrBo ¢puryp

CBolicTBa paBHBIX TPEYrOJIbHUKOB. [IprU3HaKy paBeHCTBA TPEYTOJIBHUKOB.

IMapanieJbHOCTH NPSAMBIX

[Ipu3Haku ¥ CBOMCTBAa MapajUIeNbHBIX MNPAMBIX. Axcuoma napannervhocmu Eexauoa.
Teopema Paneca.

IlepnenauKyasipHBbIC NPSIMBbIE

[Ipsmoit  yron. Ilepmenmukynsp k npsMod. Haxnonnas, mnpoekuus. CepelnHHBIN
NEePIEHANKYIISP K 0Tpe3Ky. Ceolicmea u npusHaku nepneHouKyIApHOCIU.

Iloooobue

IIponopyuonanvnvie ompesxu, noooodue ¢ueyp. Ilooobuvie mpeyeonvruku. Ilpusnaxu
noooobus.

B3aumHoe pacnoJioxkeHue IpsIMOM U OKPYKHOCTH, 08VX OKPYIHCHOCELL.

N3mepenus u BbIYncIeHUS

Beauuunbl

[Tonsitue Benmuuuubl. [nuna. M3Mepenne mivnbl. EquHuiel u3MepeHus MivHbL. Bennunna
yria. I'pagycHas mepa yria.



[TonsTHE O TUIOMIAMU TUIOCKOW (UTYpPHI U ee CBoicTBax. M3mepeHue miomanei. EnuHUIbD
M3MEPEHUS TUIOLIAH.

[IpencraBnenne 06 oObeme M ero cBoicTBax. M3mepenue oOvema. EnunHuibl M3MepeHus
00BEMOB.

HN3mepeHus u BbIYMCICHUS

NHCcTpyMEeHTBI Uil M3MEPEHMM W NOCTPOEHUM; M3MEpPEHUE M BBIYMCICHHUE YIJIOB, JJIMH
(paccrostamii), twiomanei. Tpuronomerpuueckue (GYHKIMH OCTPOrO yria B MPSIMOYTOJIBHOM
TpeyrojibHuke Ipuconomempuueckue ¢yukyuu mynozco yena. BbruncieHue — 3JIE€MEHTOB
TPEYroJIbHUKOB C HCIOJIb30BAHUEM TPUTOHOMETPUUECKUX COOTHOLICHUUH. DOpMysbl IIIOMIAAN
TpeyrojbHUKa, MapajjielorpaMMa M €ro YacTHBIX BHUJOB, (OPMYIbI JUIMHBI OKPYXHOCTH H
mwiomaau kpyra. CpaBHeHHe W BblumcieHue miomazaeii. Teopema Iludaropa. Teopema cumnycos.
Teopema kocunycos.

Paccrosinus

Paccrosinne Mexnay Toukamu. PaccTosHue OT TOUKM A0 OpsIMON. Paccmosinue medncoy
Queypamu.

I'eomeTpuyeckue nocTpoeHust

I'eoMeTpruyeckre MOCTPOCHUS JJIsI IUTIOCTPAIIMH CBOHCTB TeOMETPUICCKUX (uryp.

WNHcTpyMeHTHI U1l TOCTPOEHUN: LUPKYIb, JUHEHKA, YroJlbHUK. [Ipocmetiuiue nocmpoenus
YUPKYem U JTUHEUKOU: NOCmpoeHue OUCCeKmpucsl yaid, NepneHoOUKyIsapa K npsamou, yend, pasHo2o
OaHHOMY,

Ilocmpoenue mpey2onbHUKO8 no mpem CMOpPOHAM, O8YM CHIOPOHAM U Y2y MedHcOy HUMU,
CMOpOHe U 08YM NPULEAHCAUUM K Hell YelaM.

/lenenue ompesxa 6 0aHHOM OMHOULEHUU.

I'eomeTpnueckue npeodpa3oBaHus

IIpeoGpazoBanus

[TonsTue npeoOpa3oBaHusl. [IpencraBnenune 0 MeTarpeaMeTHOM MOHATUU
«tipeoOpazoBanue». [lodobue.

JABuxenust

OceBas U UEHTpaJbHAas CUMMETPUS, HOBOpom U napaiieivHvlii nepenoc. Kombumayuu
OBUIICEHUTI HA NIOCKOCMU U UX CBOLICEA.

BekTopbl 1 KOOPAMHATHI HA MJIOCKOCTH

BekTopsl

[lonsiTue BekTOpa, JCHCTBUSA HaJ BEKTOpaMH, HCIOJIb30BaHHE BEKTOPOB B (usuke,
PAsodicerue 6eKmopa Ha COCMasisauue, CKauiapHoe npoussedenue.

Koopaunarsi

OCHOBHBIE TIOHSITHS, KOOPOUHAMBL EKMOPA, PACCMOsHUe Mmedcdy moukamu. Koopounamor
cepedunvl ompeska. Ypasuenus gueyp.

Ipumenenue sexmopoe u KoopouHam O peuleHus: NPOCMetUxX 2eoMempuUlecKux 3a0ay.

HcTopust MaTeMaTuKu

Om semnedenuss k eeomempuu. Ilugpacop u ezo wrxonra. Panec, Apxumeo. Ilnamon u
Apucmomens. Ilocmpoenue npagunbHblx MHO20y20nbHUKOS. Tpuccekyus yena. Keaopamypa kpyea.
Yosoenue «kyba. Hcmopus uucna wn. 3onomoe ceuenue. «Hauana» FEsxmuoa. JI Diinep,
H.U.Jlobauesckuii. Ucmopusa namoeo nocmynama. I'eomempus u uckyccmeo. Ieomempuueckue
3AKOHOMEPHOCMU OKPYAHCAIOue2o Mupa. ACmponomus u 2eomempusl.

TemaTu4yeckoe nJIaHMpoBaHue S Kiace

Ne KoauuecTBo
KoanuyecTBo
n/n | Tema ypoka KOHTPOJIbHBIX
yacoB
pador

1 HarypanbHble uncna 1 niKansl 20 1




2 CrnoxeHue ¥ BBIYUTAaHUE HATypaJbHbIX YUCEI 33 2
3 YMHOXKEHHUE U JIeJICHUE HATyPaIbHbBIX YHACET 37 2
4 OOBIKHOBEHHBIE APOOH 18 1
5 Jecsatuunbie 1podu 48 3
6 HToroBoe moBTOpeHHE Kypca MaTeMaTHKH 5 kiacca. 14 1
7 Hroro 170 10
TemaTH4eckoe NJIaHUPOBaHHE 6 KiIace
Ne KoauuectBo
KosmuectBo
n/m | Tema ypoka KOHTPOJIbHBIX
4acoB
padot
1 JlenumocTh HaTypaJIbHBIX YHCEl 17 1
2 OOBIKHOBEHHBIE APOOH 38 3
3 OTHo1IEeHUs ¥ IPONOPLMHU 28 2
4 p . 70 5
aI[MOHAJTIbHBIC YKCIIA U IEHCTBUS Ha/l HUMU
5 [ToBTOpeHue u cucreMarusaius yaeOHOro maTepuaia 3a Kypc | 17 1
6 Kiacca
7 Utoro 170 12
TemaTn4yeckoe NIaHNpPoOBaHue 7 KJIacC MOAYJIb «AJredpa»
Ne i/ KoanuecrBo
KoanuecrBo
Tema ypoka KOHTPOJILHBIX
4acoB
pador
1 BripaxkeHus, TOXK1eCTBa, ypaBHEHUS 23 2
2 OyHKIIH 11 1
3 CreneHb ¢ HATypaJIbHBIM MOKa3aTeIeM 11 1
4 MHoTOWIeHBI 18 2
5 DopMyIbl COKPAIICHHOTO YMHOXEHUS 18 2
6 CucTembl TUHENHBIX YPaBHEHUHN 15 1
7 [ToBTOpEeHME 6 1
8 102 10

TemaTnuyeckoe ni1anupoBanue 7 Kiaacc moayJas «I'eomerpusn»




KoaunuectBO

Koxa-Bo
Ne ni/m Tema KOHTPOJIbHBIX
4acoB
pador
1 HauanbsHble reomeTpruecKue CBEACHUS 10 1
2 TpeyronbHUKN 17 1
3 [TapannenbHbIe IpSIMBbIC 13 1
4 COOTHOIIICHHS] MEXKTy CTOPOHAMH M yIJIaMH TpeyrojbHuka | 18 2
5 [ToBTOpenwue. Pemenue 3amau 10 0
Utoro 68 5
TemaTH4eckoe NJIaHUpoBaHue 8 KiIace MOIYJIb «AJredopa»
Ne n/m KosmuectBo
KoimmuecTBo
Tema ypoka KOHTPOJIbHBIX
4acoB
padot
1 Paunonansublie 1pobu 23 2
2 KBanparsbie kopHU 19 2
3 KBanpaTtHbie ypaBHEHUS 21 2
4 Hepasencrsa 20 2
5 CreneHb C HaTypaJbHBIM  IIOKa3aTelleM.  OJIEMEHTbI 1 1
CTaTUCTHKH
6 [ToBTOpeHwHe 8 1
7 Hroro 102 10
TemaTuyeckoe niianupoBanue 8 kiaace moay.b «I'eomeTpusn»
KoumuectBo
Kox-Bo
Nen/m | Tema KOHTPOJIBHBIX
4acoB
pador
1 YeThIpexXyroJbHUKH 14 1
2 [Tnomane 14 1
3 [TomoGHBIE TPEYTONBHUKA 19 2
4 OKpYKHOCTh 17 1
5 [ToBTOpenwue. Pemenue 3amau 4 0




Utoro 68 5)
TemaTuyeckoe IJIaHMPOBaAHUE 9 KJIacc MOIYJIb «AJTredpar
Ne i/ KoimnuecTBo
KoimuecTBo
Tema ypoka KOHTPOJIbHBIX
4acoB
pador
1 KBagparnunas QyHkius 22 2
2 VYpaBHEHUS U HEPABEHCTBA C OHOM IMEPEMEHHON 16 2
3 VYpaBHEHHUS U HEPABEHCTBA C IBYMs ITI€PEMEHHBIMU 17 1
4 Apudmerrdeckas 1 TeOMeTpUYECKas MPOTPECCUHU 15 2
5) DneMeHThl KOMOMHATOPUKH U TEOPUU BEPOSITHOCTEH 13 1
6 [ToBTOpCHME 19 1
7 Htoro 102 9
TemaTHyeckoe niaHupoBanue 9 kiaace moay.b «I'eomerpusn»
KosanuecTBo
Koa-Bo
Ne ni/m Tema KOHTPOJIbHBIX
4acoB
padot
1 BekTops! 8 0
2 Meroa koopArHAT 10 1
3 CooTHOIIEHUS ~ MEXAY CTOPOHAMH U yriaamu 1 1
TpeyroipHuKa. CKauspHOe Npou3Be/IeHe BEKTOPOB
4 JlMHa OKPYKHOCTH U IIOLAAb Kpyra 12 1
5 JBrokeHus 8 1
6 HauanbHbIe cBeZICHHS U3 CTEPEOMETPUHI 8 0
5 006 akcroMax IJIaHUMETPUN 2 0
6 [ToBTOpenwue. Pemenue 3amau 9 0
Hroro 68 4
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