AHHOTAMA K MPOrpaMMe Mo MareMaTuke 5-9 Kiaccol

HopmarusHo- e OI'OC ocHoBHOrO 001Ier0 00pa30BaHMA, YTBEPKACH Npruka3oM Munoopuayku Nel897 ot 17.12.2010 ¢ u3mMeHeHUAMH OT
METOIMYECKHUE 31.12.2015 r.Nel577
MaTepHaJibl e  (dyHAaMEeHTAIBHOE AJIPO coepkaHus 001ero oopazoBanusi. OCHOBHBIC AJIEMEHThI HAYYHOT'O 3HAHUSI B CpeHEH 1IKosie. MaTreMaTuka.
e [IpumepHbie mporpamMMsl 1o y4eOHbIM npeaMeTam. MaremaTuka. 5-9 Ki1acchl: IpoeKT. — 3-e u3., nepepad. — M.: [Ipocserenue,
2014. — 64 c. — (CtangapTsl BTOPOTO IMMOKOJICHUS).

e nmporpamma «Maremaruka. 5-6 kmacc.» I.B. Jopodees, N.®. WapbirnH, C.5.Cysoposa, E.A.ByHnmoswuy, K.A.KpacHsaHckas, J1.B.KysHeuoBa,

C.C.MuHaesa, /1.0.Pocnosa, 2014

e nporpamma «Anrebpa. 7-9 xiace.» I.B. fopoodees, C.5. Cysoposa, E.A. ByHumoswuy, /1.B. KysHeuosa, C. C. MuHaesa, /1.0.Pocnosa. 2014

e nporpamma «lfeometpua. 7-9 knace» N1.C. AtaHacsH, B.®. bytysos, C.b. Kagomues, 3..Mo3HsaK, U.U.10guHa, 2014
Peanuzyemslii YMK 1o maremaruke Ui 5-6 Kiraccos, mo anredpe as 7-9 knaccos nox pex. [.B. Jlopodeera u YMK 1o reomerpun 1ist 7-9 K1accoB 10T
YMK pen. A.C.ATtanacsiHa MOJIHOCTBIO COOTBETCTBYET TpeboBanusM HoBoro ®I'OC u peanusyer ero OCHOBHBIEC UJIEH:

peanu3zanus JudpepeHIMpoBaHHOrO NOX0/1a K 00YUEHHUIO;

OpPHUEHTAIUIO Ha IUIAHUPYEMbIE Pe3yiIbTaThl 00yUeHMUS;

peanu3aluio 1esTeIbHOCTHO-CUCTEMHOI0 MOAX0/1a B 00y4eHUH,

OCO3HAHHE 3HAYCHMSI MATEMAaTUKHU B ITOBCEIIHEBHOM JKU3HU YEJIOBEKA;

(bopMHpOBaHKE NPEACTABICHUHN O COLUANIBHBIX, KyJbTYPHBIX U HICTOPUYECKUX (PAKTOPAX CTAHOBJIEHUS MaTEeMaTHUYECKOW HAYKH;
[IOHMMaHHE POJIM UHPOPMALMOHHBIX IPOLIECCOB B COBPEMEHHOM MUPE;

(dbopMUpOBaHUE MPEICTABICHUN O MaTEMaTHKE KaK YacTH OOIIeUeI0BEYECKON KYIbTYphl, YHUBEPCAIbHOM S3bIKE HAYKHU, TO3BOJIIOIIEM
ONMCHIBATh U U3y4YaTh PEAJIbHBIE MPOLIECCHI U SIBJICHUS.

Ilenu v 3amaun
M3y4YeHUs
npeaMeTa

Hensamu n3yuyeHnss MATeMaTHKU B OCHOBHOM IIKOJIe SIBJISIOTCS:
1) 6 nanpaenenuu nuunoCMHO20 pazeumus
® DPa3BUTHE JIOTHYECKOTO U KPUTHUUYECKOTO MBIIIICHHS, KYJIbTYphl PeUH, CIIOCOOHOCTH K YMCTBEHHOMY KCIIEPUMEHTY;
e (opMHUpPOBaHME y yUyallUXCS HHTEIUIEKTYaJIbHON YeCTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTHU K IPEOI0JICHUIO
MBICIIUTENBHBIX CTEPEOTUIIOB, BHITEKAIOUINX U3 OOBIIEHHOTO OIIbITA;
® BOCIUTaHHE KaueCTB JIMYHOCTH, 00ECIIEUNBAIOIINX COLUANIBHYI0 MOOUIBHOCTh, CIOCOOHOCTh MPUHUMATh CAMOCTOSTEIbHbIE
peleHus;
e (opMHUpOBaHME KAYECTB MBIIICHHS, HEOOXOAUMBIX JUI aAaNTallMi B COBPEMEHHOM MH(POPMAIIMOHHOM OOIIECTBE;
® pa3BHUTHE UHTEpeca K MaTeMaTUYECKOMY TBOPUYECTBY U MaTEMaTHUECKUX CIIOCOOHOCTENH;
2) 6 Memanpeomemnom HanpagIeHuU
e (opMHUpOBaHME NPEACTABICHUN O MaTEMaTHKE KaK YacTH OOIIeYeI0OBEYECKON KyIbTYphl, O 3HAUUMOCTH MaTeMaTHKH B
Pa3BUTHUH TUBUIM3AIUN U COBPEMEHHOTO O0IECTBA;
® pa3BUTHE NPEJCTABICHUN O MaTeMaTHKe Kak popMe OmucaHus U METO/1€ TO3HAHUS IEHCTBUTENBHOCTH, CO3JJaHUE YCIOBUI
111 IpuoOpeTeH s IepBOHAYAIBHOTO OMBITAa MATEMATHYECKOTO MOICTTMPOBAHNUS;
e (opmMupoBaHHE OOIINUX CIOCOOOB MHTEIIEKTYAIBHOM NESTETbHOCTH, XapaKTEPHBIX I MATEMATHKH U SBISIOIIUXCS
OCHOBOI1 M03HABATEIBHON KYJIBTYPbI, 3HAUUMOM JIJIs1 pa3uYHbIX c(hep 4eTI0BEeUECKOM 1eATeIbHOCTH;
e (hopMHpOBaHUE CITOCOOOB NEATEIHLHOCTH, CBI3aHHBIX C €€ YIIPaBJICHHEM (MTOCTAHOBKA IIeJIeH, pa3paboTKa IiaHa, KOHTPOJIb,




KOPPEKIIUA U T.I1.);
e (dopMHpOBaHNE KOMMYHHUKATUBHBIX EHCTBHI
3) 6 npeOmemnom HanpagieHuu
® OBJAJICHUE MATEMATUYECKUMHU 3HAHUSIMHU U YMEHUSMHU, HCOOXOAUMBIMU JIJISl TIPOIOJDKEHUST O0YUEHUS B CTApIICH [ITKOJIC WITH
MHBIX 00111e00pa30BaTENbHBIX YUPEKICHUAX, U3YUCHHS] CMEKHBIX JUCLUUIUINH, IPUMEHEHUS B TOBCEIHEBHOM KU3HH,
e co3ganue QpyHAaMEHTa Ui MaTeMaTHUYECKOTro Pa3BUTHUS, POPMUPOBAHUS MEXAHU3MOB MBIIIJICHHS, XapaKTEPHBIX s
MAaTeMaTUYECKON AEATEIbHOCTH.

1.
’

Cpok peanuzauuu | 5 JeT

POTPaMMBI

Mecto yuebHOTO @OenepanbHblii  0a3ucHbIl  (0Opa3oBaTeNbHBIN) Y4eOHBIH TUIAaH JUIsE  0Opa3oBaTeNbHBIX yupexnaeHuil Poccwiickoit ®epepauuu
npeaMeTa B npeaycMaTpuBaeT 00s3aTeNbHOE N3yYeHHE MAaTEMAaTHKU Ha dTalle OCHOBHOro odmiero oOpazoBanusi B oobeme 850 4. B Tom umcie: B 5

yueOHOM IUIaHe

kinacce — 170 4, B 6 xiracce — 170 4, B 7 kimacce —170 g (anredpa 102 4, reometpust 68 4), B 8 kimacce —170 g (anredpa 102 4, reomeTpust
68 4), B 9 xacce — 170 4 (anredpa 102 4, reomerpus 68 4.)

Pesynbrarsl
OCBOCHHS
yueOHOro
npeaMera
(TpeboBaHuUs K
BBIITYCKHUKY)

JInuHoCTHBIE pe3yJIbTATHI 00yueHusl yueOHOMY npeaMeTy «MaTeMaTHKAa» HA CTyNeHH 5-9 KiIacchl
Juunocmmuuie:
1) yMeHue sicHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIIM B YCTHOW W MHCBMEHHOHN pe4H, TOHUMATh CMBICI MTOCTABIICHHOM 33J1auH,
BBICTpaUBaTh apryMEHTAIUIO, IPUBOIUTH IPUMEPHI U KOHTPIPUMEDPHI;
2) KpUTUIHOCTH MBIIIUICHHUS, YMEHUE PACIIO3HABATH JIOTHYECKU HEKOPPEKTHBIC BHICKA3bIBAHUS, OTIMYATh THIIOTE3Y OT (paKTa;
3) npeacTaBieHUE O MaTEMAaTUYECKON HayKe Kak cdepe 4eTOBEYECKON NesATeIbHOCTH, 00 Tanax ee pa3BUTHs, O €€ 3HAUMMOCTH JIJIsi
pa3BUTHUS ITUBUIIH3AIINH;
4) KpeaTUBHOCTH MBIIIIJICHHS, THAITUATHBA, HAXOTYMBOCTh, aKTUBHOCTh ITPH PEIICHUHA MAaTEMaTHYECKHUX 33]1aY;
5) yMeHue KOHTPOJIUPOBATH MPOLIECC M Pe3yNbTaT yueOHONH MaTeMaTUYECKOM 1eATeTbHOCTH;
6) CIIOCOOHOCTH K IMOIIMOHAIEHOMY BOCIIPHUSATHIO MAaTEMAaTHUECKUX O0BEKTOB, 3a/1a4, PEIICHUH, pacCyKICHHIA,
MeranpeamerHbie pe3yJbTaThl 00yueHHs yueOHOMY npeamety «MaTteMaTHKa» Ha cTyneHH 5-9 kiiaccnl

Memanpeomemmnuwie:

NepBOHAYAJIbHBIE MPEICTaBIEHUS 00 UIESIX U O METOJaX MaTeMAaTUKU KaK 00 YHUBEPCAIbHOM SI3bIKE HAYKU U TEXHHMKH, O CPEJICTBE
MOJIEJIMPOBAHUS SIBJICHUH U MIPOLIECCOB;

2) YMerT BUIETh MaTEeMaTHYECKYIO 331a4y B KOHTEKCTE MPOOJIEMHON CHTYallH B IPYTUX JUCUHUILTHHAX, B OKPYKAIOIIECH KHU3HU;

3) YMeoT HaxoIuTh B Pa3IUYHBIX HCTOYHHKAX HHGOPMAIMIO, HEOOXOAMMYIO IS PEUICHUS MaTeMaTH4YeCKuX mpodiem, u
NPEJCTABIIATh €€ B MOHATHOM (hopMe; MPUHUMATh pellieHUe B YCIOBUAX HEMOJHON M U30BITOUHON, TOUHOM U BEPOSITHOCTHOM MH(OpMaIumy;

4) YMEIT MOHUMATh U UCIIOJIh30BaTh MATEMAaTHUECKHE CPECTBA HAMIAAHOCTH (TpaduKu, TUarpaMMBbl, TAOIHIIbI, CXEMBI U Jp.) VIS
WUTIOCTPALVK, UHTEPIIPETALINN, apTyMEHTALUH;

5) YMerT BeIZIBUraTh THIOTE3BI IIPH PEIICHUH Y4eOHBIX 33124 U IIOHMMATh HEOOXOAMMOCTh UX MPOBEPKHU;




6) YMeIT NpUMEHATh HHAYKTUBHBIC U JICAYKTHBHBIC CIIOCOOBI PACCYXICHUN, BUJCTh Pa3InYHbIC CTPATETUH PELICHUS 3a/1ay;

7) NOHMMAaHUE CYIIIHOCTU aJTOPUTMUYECKUX MPEANUCAHUM U YMEIOT JeHCTBOBATh B COOTBETCTBUU C MPEMAJIOKEHHBIM alITOPUTMOM;
8) YMerT caMOCTOSATENIbHO CTaBUTh 11EITH, BEIOMPATh M CO3/IaBaTh aJITOPUTMBI JIJISl PELICHUS YUCOHBIX MATEMAaTHYECKUX MTPOOIIEM;
9) YMeT II1aHUPOBaTh U OCYILECTBIISITh ACATEILHOCTh, HAIPABJICHHYIO Ha PEIICHHE 3a/1a4 HCCIIE0BATEIbCKOTO XapaKTepa;

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

VY4YeHuK Hay4HuTCS:

* COBMECTHOMY C YUUTEJIEM I[EJICTIOJAaraHUI0 Ha YPOKaX MaTEMaTUKU U B MAaTEMaTUYECKOM JIeSITEIbHOCTH;

* AaHAJIM3UPOBATH YCIIOBHE 3a7a4H (11 HOBOTO MaTepHalia - Ha OCHOBE YY€Ta BBIJICJICHHBIX YUUTEIIEM OPUCHTHPOB JECHCTBUS);

* JIECTBOBATh B COOTBETCTBUU C MPE/JI0KEHHBIM aJITOPUTMOM, COCTaBJISATh HECIOKHBIE AJITOPUTMbI BEIYMCIICHUN U MOCTPOCHUI;

* IPUMEHSTH IPUEMBbI CAMOKOHTPOJIS TIPH PEIICHUH MaTEMaTHYECKHUX 3a]1a4;

* OIICHUBATH MPABUIHLHOCTD BHIMIOJTHEHUS IEHCTBUS M BHOCUTH HEOOXOAMMBIE KOPPEKTUBBI HA OCHOBE UMEIOIINXCS IIa0JI0HOB.

VY4YeHHMK ITOJYYHUT BO3MOKHOCTh HAYUHUTHCS:

* CAMOCTOSITEJILHO CTABUThH YUEOHBIC 1IEIIH;

* BUJICTh Pa3JIMYHbIC CTPATETUHU PEIICHUS 3a7a4, 0CO3HAHHO BBHIOUPAThH CIIOCOO PEIICHNUS,

* OCHOBAM CaMOpPETYJIAIIMM B MAaTEMaTUYECKOW JESITeIIbHOCTH B (OpME OCO3HAHHOTO YIPABICHUS CBOMM TIOBEICHHEM U
JIeATEILHOCTBIO, HAITPABJICHHOMN Ha IOCTHKEHUE TIOCTABJICHHBIX IICIICH.

KoMMmyHUKaTHBHBIE YHUBEpPCcaIbHbIE YUeOHbIE el CTBUS

Y4eHuK HAyYHuTCH:

* CTPOHUTH PEUYEBBIE KOHCTPYKIHUU C HCIIOJIb30BAaHUEM H3YYEHHOW TEPMHHOJIOTUM U CHMBOJIUKH, TIOHUMATh CMBICT MOCTaBJICHHOM
3a/1a4M, OCYIIECTBISATH MEPEBOJ] C €CTECTBEHHOTO S3bIKa HA MAaTEMAaTHUECKU U HA000pOT;

* OCYIIECTBIIATH KOHTPOJIb, KOPPEKIINIO, OLIEHKY IeHCTBUI TapTHEPA, yMETh YOSKIATh.

Y4eHUK TOTYYUT BOZMOKHOCTh HAYYUTHCS:

* OpaTh Ha ce0s MHUIIMATHBY B PEIICHUH IIOCTABIICHHOH 3a/1a4H;

* 33/1aBaTh BONPOCHI, HEOOXOJMUMBIE JIJIsi OPraHU3aIMH COOCTBEHHOM J1eATENbHOCTH B3aUMOICHCTBUS C IPYTUMH;

* YCTaHABIIMBATh U CPABHUBATH Pa3HbIC TOUKH 3PEHUS, TIPEXKJIC YeM MPUHUMATH PEIICHUS U JIeTIaTh BHIOOP;

* 0TOOpaXxkaTh B peuu (onrcaHue, 00bsICHEHNE) COJlepKaHUe COBEPILIAEMBIX JeHCTBUI.

IMo3naBaTebHbIe YyHHBepPCAIbHbIE yueOHbIE AeiicTBUSA

Y4eHUK HAYyIHTCS:

* OCHOBAM peaTu3aIliy MMPOEKTHO-UCCIIENOBATEIBCKON JACATEIBHOCTH IO PYKOBOJICTBOM YUHTENS (C TIOMOIIBIO POTUTENEH );

* OCYIIECTBIIATH TIOUCK B Y4EOHOM TEKCTE, MOTOTHUTEIBHBIX HCTOYHHKAX OTBETOB HA TMOCTABJICHHBIE BOIMPOCHI; BHIACTSATH B HEM
CMBICIIOBBIE ()parMEeHTHI;

* aHAJIM3UPOBATh M OCMBICIMBATH TEKCTHI 3a7ad, mepedOopMylIUpOBaTh WX YCIOBUS MOACIUPOBATH YCIOBHE C IMOMOIIBIO CXEM,
PHICYHKOB, TaOJIHII, peaIbHBIX MPEJMETOB, CTPOUTH JIOTHIECKYIO IIETTOYKY PacCyKICHHIA;

* (hopmynupoBaTh MPOCTEHIIINE CBOMCTBA M3YUYaeMbIX MATEMATHYECKUX OOBEKTOB;

* C TIOMOIIBIO YYHUTENSI aHATN3UPOBATh, CHCTEMaTH3UPOBATh, KJIAaCCH(UITMPOBATH N3ydaeMble MaTEMAaTHIECKHE O0OBEKTHI.

Y4eHUK MOTYYUT BO3MOKHOCTh HAYUUTHCS:

* OCYIIECTBIJIATH BEIOOP Hanboee 3pPeKTHBHBIX CITOCOOOB PEIICHHS 3a7]a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHUIA;

* CaMOCTOSITEIHHO J1aBaTh ONMPEJICIICHUE TOHITHSIM;




* CTPOUTH IpoCTeiine KiaccupuKauy Ha OCHOBE AUXOTOMUYECKOTO JIEeHUs (Ha OCHOBE OTPUIIAHHUS).
IIpenmeTHBIe pe3yJbTaThbl 00ydyeHust yueOHOMY nmpeamery «MaTemaTnka » B 5 KJacce

Yucaa
Yuenux naywumes:
e OmnepupoBaTh Ha 6a30BOM YpOBHE MOHATHUSIMH: HATYPAIBHOE YUCIIO, I[EI0€ YUCII0, OOBIKHOBEHHAs APOOb, CMEIIaHHOE YHCIIO;
®  JCIIOJbB30BaTh CBOMCTBA YMCEII U MPaBUia ACUCTBUI C YUCIAMU IIPU BBINIOJHEHUHU BBIYUCIIEHUN;
®  HCMOJIb30BaTh MPU3HAKU JETUMOCTH Ha 2, 5, 3, 9, 10 pu BRINMOIHEHUU BBIYUCICHUN U PEIICHUH HECIOKHBIX 33]1a4;
®  BBINOJHATH OKPYTJICHUE YHCENl B COOTBETCTBUU C MIPaBUIIAMU;
® CpaBHMBATh YHCIIA.
B noBceHeBHOM KM3HU M NIPU U3YYE€HHUH APYTUX NPEIMETOB:
[ J
[ J

OLICHUBATbH PE3YJbTAThl BEIUMCICHHM TP PEIICHUN MTPAKTHUECKUX 3a7a4;
BBITIOJTHATH CPAaBHEHUE YHCEN B PEAIbHBIX CUTYALIUSIX;
COCTaBNATb YNCNOBbIE BbIPAXKEHMA MPU PELIEHMM NPAKTUHECKMX 33434 M 33434 U3 APYrux yuebHbIX NpeameTos
Yuenux nonyuum 603mM00CcHOCMb HAYYUMBCSL:
o Onepuposamv NOHAMUAMU. HAMYPATbHOE YUCTIO, MHOICECMBO HAMYPANbHBIX YUCET, Yel0e YUCTIO, MHONCECMBO YElblX YUCell,
00bIKHOBEHHASL OPOOb, CMEUAHHOE YUCTO0,, 2E0MEMPUYECKAST UHMePNpemayus HamypaibHblXx,
®  NOHUMAamMb U 0OBACHAMb CMBICA HOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUC/LA,
®  GLINOJIHAMb GLIYUCTEHUS, 8 MOM YUC/IE C UCNOTIb30BAHUEM NPUEMOB PAYUOHAILHBIX 8bIYUCIEHUL, 0O0CHOBLIBAMb ANCOPUMMbL
BbINOAHEHUS OeUCEUlL;
® ucnonvsosams npusHaxu denumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsl u npouzsedeHust uucei npu 6bINOJHEHUU 8bIYUCTEHUL U PeUeHUU
3a0a4, 060CHOBbIBAMb NPUSHAKU OCTUMOCU,
®  GLINOJIHAMb OKPY2IleHUe YUcell ¢ 3A0AHHOU MOYHOCMbIO;
®  YNoOpA0OHUBAMb YUCLA, 3ANUCAHHbIE 8 8UOe 0OLIKHOBEHHBIX OpOobell,
e naxooums HO/[ u HOK yucen u ucnonvzosams ux npu peuienuu 3a0a, .

B noBceHeBHOM KU3HU U NPH U3YYEHUH JAPYTHUX MPEIMETOB:
®  NPUMEHAMb NPABUNLA NPUOTUNCEHHBIX BLIYUCTEHUL NPU PeuleHUY NPAKMUYeCKUX 3a0ay U peueHul 3a0ay opyaux yieoHvlx npeomemos;
®  GBINONIHAMb CPABHEHUE Pe3YIbMAamo8 GblYUCIeHUN NPU PeleHUU NPAKMUYecKUx 3a0ay, 8 mom Yucie NPUOIUNCEHHBIX GbIUUCTICHULL
COCMasAims YUCI08ble GbIPANCEHUS U OYEHUBAMb UX 3HAYEHUs NpU peueHUuu NpaKmuyecKux 3a0ad u 3a0ad u3 opyaux y4eOHbIX
npeomemos
Harasiainast reomerpus.
Yuenux nayuumes:

e OnepupoBaTh Ha 6a30BOM YpOBHE NOHATUSIMHU: (pUTypa,TOUKa, OTPE30K, MpsiMas, JIyd, JOMaHasi, yroj, MHOIOyTOJIbHUK, TPEYTOJIbHUK U
4eThIPEXYTOIbHUK, MPSIMOYTOJIBHHUK U KBaJPaT, OKPY>KHOCTb U KPYT, IPSMOYTOJIbHBIN Napaiienenurnes, kyo, map. M3o0paxaTs u3ydaembie
Gurypsl OT pykd U ¢ IIOMOILBIO TUHEHKU U LIUPKYIIS.
B noBceqHeBHOI JKU3HU ¥ NIPH U3YYeHUH APYTHUX NPEAMETOB:

pellaTb NPaKTUYECKMe 33[a4M C NPUMEHEHMEM NPOCTENLLINX CBOMCTB Guryp




Yuenux nonyuum 603M00CHOCIb HAYYUMBCA.
o U3enekamo, uHmepnpemuposams u npeoopas08vbieams UHGOPMAYUIO O 2eOMEMPULECKUX ucypax, NPeOCmMAasIeHHYI0 HaA YepmeNcax,
u306paxcams usyyaemole (hu2ypbl 0m pyKu U C MOMOULbIO KOMITbIOMEPHbLIX UHCMPYMEHMO8
HN3mepeHus 1 BbIYMCICHHS.
Yuenux naywumes:
e  BhINOIHATh U3MEPEHUE IJIMH, PACCTOSHHMA, BEJIMYUH YIJIOB, C IOMOIIBI0 HHCTPYMEHTOB JJISl U3MEPEHUN JUTHH U YTJIOB;
BBIYUCIISITH TUIOMIAAH MPSIMOYTOJIbHUKOB.
B noBceHeBHOM KU3HU U TIPH U3yYeHUH JAPYTUX MPEIMETOB:
®  BBIUMCIIATH PACCTOSIHHS HA MECTHOCTH B CTAHJIAPTHBIX CUTYAIUX, IUTOIIAIA MTPSIMOYTOJIbHIKOB;
BBITIOJTHSATH MPOCTEUIITUE IIOCTPOSHUS ¥ U3MEPEHUSI HA MECTHOCTH, HEOOXOIUMBIC B PEATTbHOM KUZHU
Yuenux nonyuum 603mMoxcHOCmb HAYYUMBCA.

Buvinoausame usmeperue aﬂuH, paCCWIO}ZHMZZ, BEJIUHYUHR Y2/l06, C NOMOWDBIO UHCMPYMEHN 08 onsa usmepeHuzZ ONUH U yenoes,
®  gblHUCIIAMb nﬂomadu NpAMOY20JIbHUKOGE, Keadpamoe, 00bEMBI NPAMOY20/1bHbLX napaﬂﬂeﬂenunedog, Ky606.
B HOBCCI{HCBHOﬁ KHU3HU U IIPH U3YYCHHUH JIPYTUX IIPEIMETOB:
®  BbIYUCIAMb PACCMOAHUA HA MeCNMHoCmu 6 cmaﬁdapmelx cumyayusix, mzou;ac)u yuacnkoe l’lpﬂMO)/ZO]leOZ/lv (pOprl, 00béMbl KOMHam,
®  BblNOJIHAMb npocmeﬁwue nocmpoOeHnusl Ha mecnmHocmu, Heobxooumbie 6p€a]le012 HCU3HU,
oueHusameo pasmepeol peasibHbiX 06beKkmos OKpyxcarow,e2o0 mupa
Ucmopua mamemamuku

CTaTHCTHKA U TeOpHs BEPOSITHOCTEH

Yyenux nayuumcs:

o [IpencraBnsaTh naHHBIE B BHIE TAOIUII, TUArpamM,

YUTATh HH()OPMAIIHIO, TIPEJICTABICHHYIO B BUJIE TAOJHIIBI, THATPAMMBI

Yuenuk nonyuum 603M04CHOCHIb HAVYUMbCA:

o Onepuposamsv noOHAMUAMU: CMOIOUAmMbIE U KPY208ble OUApaMMbl, MadIuybl OAHHbIX, CpeoHee apupmemuieckoe,

®  u38IEKAMb, UHPOPMAYUIO, NPEOCMABNIEHHYIO 8 MAOIUYAX, HA OUASPAMMAX,

® cocmasnams madaUYbl, CMPOUMb OUACPAMMbL HA OCHOBE OAHHBIX.

B noBce1HeBHOI KU3HU ¥ IPU U3YYeHUH APYTUX MPEIMETOB:

u3eneKams, UHMePPemupPo8ams U npeobpasossieams UHGOPMAYUI0, NPEOCMABIeHHYI0 8 MAOIUYAxX U HA OUAepaMMax, Ompaxncarougyio
CBOLICMBA U XAPAKMEPUCUKU PEAbHbIX NPOYECCO8 U ABTIeHULL

TexcToBbBIE 3a1a4H

Yuenux nayuumecs:

e Pemarh HeCTIOKHBIEC CIOXKETHBIC 33]]Ta4UH Pa3HbIX THIIOB HA BCe apu(PMETHICCKUE ICHCTBUS;

®  CTPOUTH MOJICNb YCIIOBUS 33a9 (B BUC TaOJIHIIBI, CXEMBI, PUCYHKA), B KOTOPOH JIaHBI 3HAUCHUS JIBYX U3 TPEX B3aUMOCBSI3aHHBIX
BEJIMYMH, C LIETIBI0 IOUCKA PEIICHUS 3a/1a4H;

®  OCYHIECTBIIATH CIIOCOO MOUCKA PELICHUS 3a7au, B KOTOPOM PacCyKI€HUE CTPOUTCS OT YCIOBUS K TPEOOBAHUIO WM OT TPEOOBaHUS K
YCIIOBHIO;

®  COCTaBIIAATH IUIAH PEIICHUS 3a/1a4H;




BBIJICTISIT ITAIIbl PEIICHUS 33/1a9H;
HMHTEPIPETHPOBATH BEIYUCIUTEIBHBIC PE3YJIBTATHI B 33/1a4U€, HCCIEA0BATh OMyYEHHOE PEIIeHUE 3a1a4u;

3HATPH pa3IMune CKOPOCTel 00BEKTa B CTOSUECH BOJIE, POTHB TCUCHHUS U 110 TCUCHHUIO PEKH;

pelaTh 3a/1a4d Ha HaXOXKICHHE YaCTH YUCIa M YHCTa [0 €ro YacTH;

peniaTh 3aa4n pa3HbIX THIOB (Ha paboTy, HA MOKYIIKH, Ha IBIYKEHUE), CBS3BIBAIOIINX TPU BEIIMUUHBI, BBIICISTH TH BETHYUHBI U
OTHOUICHUS MEXAY HUMH,

®  HaxOJUTh MPOILEHT OT YUCIIA, YUCIIO IO MPOLIEHTY OT HETO, HAXOAUTh IMPOLIEHTHOE OTHOUICHHUE JBYX YHMCEN, HAXOUTh MPOIIEHTHOE
CHU)KEHHE WJIM MPOLIEHTHOE MOBBIILICHUE BEIMYMHBL

®  pellaTh HECJIOXKHBIE JIOTHYECKUE 3a7a4l METOJIOM PacCyKICHUH.

B noBceHEeBHOI KU3HU ¥ IPU U3YYEHUH APYTUX MPEIMETOB:

BBIIBUTATh TUIIOTE3bI O BO3MOYKHBIX MPE/IEIIbHBIX 3HAYCHUSIX NCKOMBIX BEJIMYUH B 3ajaue (J1e1aTh NPUKUIKY)

Yuenuk nonyuum 603moocHoCmb HAYYUMbCA:

Pewamv npocmuie u cnoscnvle 3a0ayu pazHvlx munos, a maxaice 3a0avu NoGbIUEeHHOU MpPYOHOCMU,

UCNOIL3068aMb PA3HBIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CILONACHBIX 3a0ay OJisl NOCMPOEHUsl NOUCKOBOU CXeMbl U peuleHusl 3a0ay,
3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peulenus 3a0ay (0m mpebo8anusl K YC08UI0 U OM YCI08US K MPeO08aAHUIO),
MOOenUpo8ams paccyHcoenus npu NOUCKe peuleHus 3a0ay ¢ NOMOWbI0 2pagh-cxemvl,

8b10€IAMb IMANBL PEUEeHUs 3A0a4U U COOEPAHCAHUE KAHCO020 dIMAand,

UHMepNPemupo8amy 8bl4UCIUMENbHbLE PE3VIbMambl 8 3a0aye, UCCe008amyb NONYYeHHOe peuleHue 3a0adu;

AHATUZUPOBAMb BCEBO3MOINICHBLE CUMYAYUU B3AUMHO20 PACNON0NCEHUS 08YX 00BEKMO8 U USMEHEHUe UX XAPAKMepUCmuK npu
COBMECHOM 0BUNCEHUU (CKOPOCMb, 8peMsl, PACCMOsSIHUE) NPU peuleHuU 3a0ad Ha 08UICeHUe 08X 00bEKMOo8 KaK 8 00HOM, MAaK U 8
NPOMUBONOJIOHNCHBIX HANPABLEHUSX,

®  UCcCced08ams 8Ce8O3IMONCHbIE CUMYAYUL NPU PeuleHUU 3a0ad Ha 08UICEHUe N0 peKe, paACCMAMPUBAMb pa3Hble CUCEMbl OMCYEéma;

®  pewiams pasHOOOpa3Hble 3a0auU «HA YACTIUY,

® pewams u 060CHOBLIBANDb CB0€ peuleHUe 3a0ay (8blOeAMb MaAMeMamuiecKyio OCHO8Y) Ha HAXOHCOeHUe Yacmu YUCA U YUCIA NO €20
Yyacmu Ha OCHO8e KOHKPEMHO20 CMbICIa OpodU;

®  0co3HABAMb U 0OBACHAMb UOEHMUYHOCb 3A0aY PASHLIX MUNOS, CEA3bIBAIOWUX MPU 8ENUYUHBL (HA pabOmy, Ha NOKYNKU, HA
osudicenue),; 8blOenams dMu 8eTUYUNBL U OMHOWLEHUSI MENHCOY HUMU, NPUMEHSIMb UX NPU PeuleHuy 3a0ay, KOHCmMpPYuposams coOOCmeeHHble
3a0ayu YKa3aHHbIX MUNO8.

B noBceTHEeBHOI KU3HU ¥ IPU U3YYEHUH APYTHUX MPEIMETOB:

®  gblOeNAMb NPpU peuleHul 3a0ay Xapakmepucmuky paccmampusaemon 8 3a0ave CUmyayuu, OmiuyHvle om peaibHulx (me, om KOmopbwlx
abcmpazuposanucy), KOHCMpPYupo8amy HOGble CUMYAYUU C Y4EMOM IMUX XAPAKMEPUCIUK, 8 YACMHOCMU, NPU peuleHul 3a0ay Ha
KOHYEeHMpayuu, y4uumuléams niOMHOCMb 8eUecmad;

®  pewiams U KOHCMPYUPOBAMb 3a0ayU HA OCHOBE PACCMOMPEHUS PEalbHbIX CUMYAYULl, 8 KOMOPbLX He mpebyemcs: moyHblil
BLIYUCTIUMENbHDLL PE3YIbIMAm,

pewams 3a0a4u Ha 08UNCEHUE NO peKe, PACCMAMPUBAsl pasHvle CUCTeMbl omciema

Hcropuss MaTeMaTHKHU

Yuenuk nayuumecs:

e OmnuchIBaTh OT/ACIHHBIC BELIAIOIINAECS PE3Y/IbTAThI, IOJTYICHHBIC B X0/I€ PA3BUTHS MATEMATHKHU KaK HAyKH;

3HATh IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX ABTOPOB, B CBA3U C OTEYECTBEHHOW U BCEMUPHOU UCTOPUEH




Yuenuk nonyuum 603mooxcHocms Hayuumocs.:

e OnuceIBaTh OTAEIBHBIE BBIJAIONINECS PE3YIbTAThI, MOJYYCHHBIE B X0/I€ Pa3BUTHUSI MATEMAaTUKHU KaK HAYKH;

3HATh IPUMEPHI MATEMAaTUYECKUX OTKPBITUH U UX aBTOPOB, B CBA3U C OTEUYECTBEHHOW U BCEMUPHOU UCTOPUEH.

IpeameTHble pe3yabTaThl 06yUeHHus yueGHOMY npeameTy « MatemaTnka» B 6 Kiiacce

DJieMeHThI TEOPUHM MATEMATHYECKOI JIOTHKH MHOKECTB

BbInmyCKHUK Hay4YUTCA:

e  OmnepupoBarh Ha 6a30BOM YPOBHE MOHATHUSIMH: MHOXECTBO, 3JIEMEHT MHOXKECTBA, ITOJIMHOXKECTBO, TIPUHA IC)KHOCTS;

®  3aJjaBaTh MHOXKECTBA MEPEUNCICHUEM UX DIIECMEHTOB;

®  HaXOJUTh MepeceucHre, 00beINHEHHE, TOIMHOXKECTBO B IIPOCTEHINTIX CHTYAIHSIX.

B noBceHeBHOM KU3HU M NIPU U3YYECHHUU APYTUX NPEIMETOB:

pacno3HaBaTh JOTHYECKA HEKOPPEKTHBIE BHICKA3BIBAHUS

BpInyCKHHK MOJYYUT BO3MOKHOCTh HAYUYUTHCS:

o Onepupogamv NOHAMUAMU. MHOICECMBO, XAPAKMEPUCUKU MHONCECTNEA, INEMEHM MHOICECMEd, NYcmoe, KOHeuHoe U OeCKOHeuHOe MHOJICeCHso,
HOOMHOACECMB0, NPUHAONEHCHOCTY,

®  onpedensimb NPUHAOLEHCHOCHb DNEMEHMA MHONCECMEY, 00bEOUHEHUIO U NEPECEeYeHUI0 MHONCECME, 300a8aMb MHOJICECBO ¢ NOMOWLIO NEPEHUCTIeHUs
INIEMEHMOB, CLOBECHO20 ONUCAHUSL.

B noBceHeBHOM KU3HU M NIPU U3YYEHHUU APYTUX NPEIMETOB:

®  pacno3Hagambs 102U4EeCKU HeKOPPEeKMHble 8blCKA3bIGAHU,

CMpoums Yenouku YMo3aKIoYeHUl Ha OCHO8e UCNONb308AHUSL NPABUTL IOCUKU

Yuciaa

BbInycKHUK Hay4uuTCA:

e OmepupoBaTh Ha 6A30BOM YPOBHE MOHITUAMHE: LIEJIOE YUCII0, OOBIKHOBEHHAS IPO0b, ACCATHYHAS APOOH, PAMOHAILHOE YUCIIO;

®  HCIOJb30BaTh CBOIMCTBA YMCE U MPABUIIA ICHCTBUH C pallHOHATLHBIMY YHCIAMU MPH BHIMOJHEHUN BHIYUCIICHHIA,

®  BBITNIOJIHATH OKPYTJICHHE PAIIMOHATBHBIX YHCEN B COOTBETCTBHHM C MPABHIAMU;

® CpaBHMBATh PAIIMOHAIBHBIC YUCIIA.

B noBceHeBHOM KM3HU U NIPU U3YYEHHUU APYTUX NMPeIMETOB:

®  OICHMBATH PE3YJIBTATHI BHIYMCICHUH MTPU PELICHUH MPAKTUIECKUX 33/1a4;

®  BBINOJHATH CPABHEHHUE YHCEN B PEATbHBIX CUTYAIIHSX;

® COCTaBJIATH YHCIOBBIC BHIPAKEHUS TP PEIICHUN MPAKTUUECKHUX 3a/1a4 U 3371a4 U3 APYTUX YIeOHBIX MPEIMETOB

BbIyCKHUK ITOTYYUT BO3MOXKHOCTb HAYYUTHCS:

o Onepuposams NOHAMUIMU. MHOICECHEO HAMYPATbHBIX YUCET, YEN0e YUCLO, MHONCECBO YENbIX HUCEeT, 0ObIKHOBEHHAs OPOoOb, decamuynas opoow,
PAYUOHATBHOE YUCTIO, MHONCECMBO PAYUOHATLHBIX YUCET, 2e0MEeMPULeCKas UHMePNpemayusayensix, payuoHaibHblX Yucer,

®  GBINOIHAMb OKPY2IEeHUE PAYUOHATBHBIX YUCE]L C 3A0AHHOLU MOYHOCMbIO;

®  Ynops0oyueams YUCid, 3aNUCAHHbLE 8 8UOE OOLIKHOBEHHLIX U 0eCAMUUHBIX Opobell;

®  0OnepupoBamb NOHAMUEM MOOYIb YUCILA, 2eOMEMPULECKAs UHMePNpemayus MoOOYIsl YUCIA.

B noBceHeBHOM KM3HU M NIPU U3YYECHHUH APYTUX NPEIMETOB:

®  NpUMEHAMb NPABUILA NPUOTUNCEHHBIX BbIYUCTCHULL NPU PeUleHUU NPAKMUYECKUX 3a0a4 U peuleHul 3a0ay Opy2ux y4eOHblX npeomMemos;

®  BLINONHAMb CPABHEHUE PE3YIbMAMO8 8bIUUCIEHUL NPU PeUleHUlU NPAKMUYECKUX 3a0ay, 8 MOM YUcie NPUOIUNCEHHBIX bIUUCTEHUI,

®  COCMABNAMb YUCIOBbIE BLIPANCEHUS U OYEHUBAMb UX 3HAYEHUS NPU peuleHuu NPaKkmuyeckux 3a0ay u 3a0ay u3 opysux yyeOHbIX
npeomemos




YpaBHeHUs1 1 HEPABEHCTBA

BrInyCKHHK MOTYYUT BO3MOKHOCTh HAYUYUTHCS:

Onepuposame NOHAMUAMU: PABEHCMBO, YUCI080€ PABEHCMBO, YPABHEHUE, KOPEHb YDABHEHUS, peuleHUe YPAGHEeHUs, YUCTI080€ HEPABEHC B0
CTaTuCTHKA ¥ TeOpus BEPOSATHOCTE

BbInmyCKHUK Hay4YUTCA:

e [lpencraBnsaTh JaHHBIE B BUJIC TAOJIUII, TUATPAMM,

YUTaTh WH(OPMAIIUIO, IPECTABICHHYIO B BUC TAOIUIIBI, THATPAMMBI

BbIyCKHUK TTOTYYHUT BO3MOXKHOCTh HAYYUTHCS:

o Onepuposamv NOHAMUAMU. CIMOIOYAMbLE U KPY208ble OUAZpamMMbl, Mabiuysl OaGHHbIX, CpeOHee apugdmemuieckoe,

®  u3BIEKAMb, UHPOPMAYUIO, NPEOCMABIIEHHYI0 8 MAOAUYAX, HA OUASPAMMAX,

® cocmasnams mabauysl, CMpoOUmMsb OUASPAMMbL HA OCHOBE OAHHDBIX.

B noBceHeBHOM KU3HU M NIPU U3YYEHHUU APYTUX NPEIMETOB:

u3gneKamyv, UHMepnpemuposams u npeobpazosvieams UHGopmMayuio, NpeoCmasieHHylo 8 mabauyax u Ha OUazpammax, ompaxicanuyyio
CB0UCMBA U XapaKmepucmuku peaibHblX NPoyeccos U A61eHUll

TexcToBbI€E 3a7a4N

BrinyckHuK HayyuTCs:

Pemrate HecOXXHBIE CIOKETHBIC 337a4H PA3HBIX THIIOB HA BCE apU(METHICCKUE JICHCTBUS,

OCYIIECTBIISTH CIIOCO0 MOKUCKA PEIICHUs 3a]]a4H, B KOTOPOM PACCYKIIEHHE CTPOUTCS OT YCIOBHSI K TPeOOBAaHHIO WIIH OT TPeOOBAaHUS K YCIOBHUIO;
COCTABIIAITH IJIaH pELICHUs 3aJ1auHy;

BBLJICJIATE JTAlbl PeIICHHs 3a1a4H;

WHTEPIPETUPOBATh BEIYUCIUTENBHBIC PE3YIbTAaThl B 33/1a4e, UCCIICI0BATh MOJyYSeHHOE PELICHUE 3a/1auu;

pelmaTh 3a7aui Ha HaX0XK/ICHUEe YaCTH YMCIIa ¥ YHCIIa 10 ero YacTH;

HaXOJUTh MPOIEHT OT YKCIa, YUCIO O MPOIEHTY OT HETO, HAXOAMTH MPOLEHTHOE OTHOIICHHE JIBYX YHCEN, HAXOAUTh MPOIEHTHOE CHIKEHUE HJIH
MPOIICHTHOE MOBBIIIICHUE BEINIUHBL;

®  pelaTh HECIOXKHBIC JIOTHYECKUE 3a]1a41 METOJIOM PACCYKICHHH.

B noBceHeBHOM KM3HU U NIPU U3YYEHHUU APYTUX MPeIMETOB:

BBIIBUTATh TUIIOTE3bI O BO3MOYKHBIX MPEJIENbHBIX 3HAUEHUSX UCKOMBIX BEIHUYWH B 3a7a4ue (Je7aTh MPUKUIIKY)

BhInyCKHHK MOTYYUT BO3MOKHOCTh HAYUYHUTHCS:

UCNOTL306AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CLONCHBIX 3A0ay 0Jis1 ROCMPOeHUsl NOUCKOBOU CXeMbl U PEUEHUs 3A0aY,

3HAMb U NPUMEHAb 00a CNOCcobA NOUCKA peutenus 3a0ay (om mpebosanus K yCi08Uio U Om yCio8us K mpeboganuio);

8b10€IAAMb IMANBL PEULeHUS 3A0aUU U COOEPAHCAHUE KAHCO020 Imanda;

UHMEPNPEeMUPOBAMY GbIYUCTUMENbHbIE PE3YIbINAMBL 6 3a0aue, UCCIe008amMb NOTYUEHHOe peluleHue 3a0ayu;

pewams pasHoodpazuvle 3a0auu «HA Yacmuy,

pewams u 060CHOBbIBAMb C80€ peuleHUe 3a0ay (8blOeIsIMb MAMEeMAMU4ecKy0 0CHO8Y) Ha HAXONCOeHUe Yacmu Yucia u Yucia no e2o
yacmu Ha OCHO8e KOHKPEMHO20 CMbICIA OpodU;

B noBceHeBHOM KM3HU U NIPU U3YYEeHHUU APYTUX NPeIMeETOB:

® pewams U KOHCMPYUPOBAMb 3A0A4U HA OCHOBE DPACCMOMPEHUS pPealbHblX CUumyayui, 6 KOMOpblX He mpedyemcs MmoOuHbll
BLIUUCTUMENILHBLU Pe3)IbMAam

Harnaanas reomerpus. I'eomerpuyeckue purypst

BbInmyCKHUK Hay4YUTCS:




e OrnepupoBaTh Ha 0a30BOM YPOBHE MOHSATUSMU: MHOTOYTOJLHUK, IPSIMOYTOJILHUK U KBajpat, M300paxars uzydaeMbie GUTYPHI OT PYKH
Y C TIOMOIIBIO JINHEUKH.

B noBcegHeBHO KU3HU U NIPH U3yYEHUH JAPYTUX MPEIMETOB:

pelaTh IpaKTHYECKUe 33Ja4i ¢ IPUMEHEHUEM MPOCTEUIITNX CBONCTB GUTYp

BpInmycKHHUK MOJYYUT BO3MOKHOCTh HAYUUTHCSI:

o [!zenexamv, UHMEPNPEMUPOSAMb U NPeodPA306b16aAMb UHGOPMAYUIO O 2EOMEMPULECKUX (PUSYPaX, NPeOCMABGIeHHYIO HA YePMEeNCcax;

®  u300padicams uzyuaemvie pueypvl 0m pyKu i ¢ NOMOUBIO KOMNbIOMEPHBIX UHCIMPYMEHMO8

HUcTopusi MaTeMaTHKHU

BrinyckHUK Hay4uTCs:

e  OnuceIBaTh OTACJIbHBIC BBIAAOIINECCA PE3YJIbTAThI, IIOJYUCHHBIC B XOAC PA3BUTHA MATCMATUKH KaK HAYKH,
3HATh MPUMEPHLI MAaTEMATHICCKHUX OTKprTI/Iﬁ H UX aBTOPOB, B CBA3HU C OTEUYCCTBEHHOM U BCGMHpHOﬁ HCTOpPIeﬁ

BI)IHYCKHI/IK IMOJIYYHUT BO3MOKXHOCTb HAYYUTHCA:

Xapakmepmoeamb 6K1A0 6b10ai0u4uxc,<z mamemamukoe 6 paseumue mamemamuKku U UHbIX HAY4YHblX obnacmeil

IIpeameTHble pe3yabTaThbl 00y4YeHHsI Y4ueOHOMY npeameTy «MaTtemaTuka» B 7 Kjacce
PanuoHajibHbIC YHCIa
YyeHuk HayuuTcs:
* BEIpaXKaTh YKciia B KBUBAJICHTHBIX (hopMax, BEIOMpast Hanbosiee MOAXO/ IO B 3aBUCHMOCTH OT KOHKPETHOH CUTYaIHH;
* CpaBHUBATh U YIIOPAAOYMBATH PALITMOHAJILHBIC YMCJIA,
* BBINIOJIHATD JIEHCTBHS C PALIMOHAIBHBIMU YACIAMH, COYETast YCTHBIE U MUCbMEHHBIE TPHUEMBI BBIYMCIICHHI;
* pemath apuMeTHUECKHE 3aAadd, CBSI3aHHBIC C MPONOPLUHOHAIBHOCTHIO BEJIWYMH, OTHOLICHHSMH. IPOLIEHTAMH, BBHINOJHITH HECIOXKHBIC
MPAKTHYECKUE PACUETHI;
* pemarb TeKCTOBBIE 3a/1auH ajIreOpanyecKiuM CriocoooM.
Yuenux nonyuum 6ozmoorcnocme nayuumoca:
®  UCNONB308AMb NPUEMBL, PAYUOHATUSUPYIOWUE GbINUCTIEHUS, NPUOOPECMU NPUBBIYKY KOHMPOIUPOBAMb GbIYUCTICHUS, 8blOUPAs NOOXOOAWUL Ol
cumyayuu cnocoo.
®  8bIMOIHAMb 8bIYUCAEHUS, 8 MOM HUC/E C UCMOMb308AHUEM MPUEMO8 PAYUOHAMbHbIX 8bl4UCAEHUL;
®  BbIMOAHAMb OKpYy2eHUe PaYUOHAbHbIX Yuces ¢ 3a0aHHOU MOYHOCMbIO;
HN3mepeHusi, npudIM:KeHUs1, OLIEHKH
VY4eHUK HayduTCS HCIOJIB30BaThb B XOJE PEIICHUs 3agad »JIEMEHTapHbIE NPEICTAaBIICHHS, CBS3aHHBIE C NPUOMMKEHHBIMU 3HAYCHHUSIMHU
paurOHAJIbHBIX YHCEJI.
Auredpanyeckne BbIpasKeHHs
e  VYyeHUK HayduTcs
o IMOHUMATh CMBICJI TCPMHUHOB: BBIPAXKCHHUE, TOXKIACCTBO, TOXICCTBEHHOC Hpeo6pa3OBaHHe; BBITIOJIHATE CTaHAAPTHBIC NPOUCAYPHI, CBA3AHHBIC C
STHMHU MOHATUSIMHM; PeLIaTh 3a1a4H, CoAepsKalue OyKBEeHHbIE TaHHbIE, BBIOJIHSTH 3JIEMEHTapHYIO paboTy ¢ hopMynamu;
e  BromonsATs npeoOpa3zoBaHusl BEIPRXKEHUH, COAEPKAILMX CTEIIEHH C HaTYpaJbHBIM MOKa3aTeleM;
e BroinoiHATe ACHCTBHUS HAJ MHOTOWICHAMHM; BBIIOJHATH HECIOXHbBIE NPEOOpa30BaHUs LENBbIX BBIPAKEHUH: PAaCKpBIBATh CKOOKH, MPHUBOIWTDH
MOJIOOHBIE cllaraeMebIe;
®  1CIOJB30BaTh (HOPMYJIBI COKPAIIEHHOI'O YMHOKEHHS (KBaJpaT CyMMbI, KBaJpaT pa3HOCTH, Pa3HOCTh KBaJPaTOB) Ul YIPOLICHUS BHIYUCICHUH
3HAYECHUM BBIPAKCHUI;
e  BbINOJHATH pa3inokeHUe MHOIOYJICHOB HA MHOMKUTENH, UCII0JIb3Ysl (POPMYIIbl COKPAIIEHHOIO YMHOKEHHUSL.




Yuenuk nonyuum eo3morcrnocmo nayuumocsa
o Onepuposamsv HOHAMUAMYU CHENEHU C HAMYPATbHbIM HOKA3amenem
o BbINONIHAMb NPEOOPA30BAHUS YETIbIX BbIPANHCEHUU: OCliCNBUs C OOHOUICHAMU (CLOJCeHUe, 8bIYUMAaHUe, YMHOMCeHUe), OeUCMBUs C MHO2OUIeHAMU
(cnooicenue, gvluumanue, YMHoJICEHUe),
®  GLINOAHAMb PA3NIONCEHUE MHOLOYLCHO8 HA MHONCUMENU OOHUM U3 CNOCOD08. 8bIHeCeHUe 3a CKOOKY, SPYNNUPOBKA, UCNOTb308aHUe (POpMYTL
COKDAWEHHO20 YMHONCEHUS,
®  guIdenams Keaopam CymMmul U pasHOCU OOHOYIEHO8,
o [lpumenums npeobpazosanus aulpadicenutl 0Jis peuleHus pasiudHbIX 3a0ay U3 MamemMamuxi, CMeXCHbIX NPeOMemos, U3z peaibHOU NPAKMUKI.

YpaBHenus
YueHuK Hay4duTCs:

e OmepupoBarb Ha 0a30BOM YPOBHE MOHSTHSAMH: PAaBEHCTBO, YHCIOBOE DPAaBEHCTBO, YPAaBHCHHME, KOPEHb YPaBHEHHMS, PELICHHWE ypaBHEHUS,
4HCII0BOE HEPABEHCTB;
MPOBEPSTH, ABIAETCS JIM JAHHOE YUCIIO PELICHUEM YPaBHEHUS;
MPOBEPSATH CIPABEAIMBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB,;
OCHOBHBIE BU]Ibl pALlMOHAIbHBIX YPABHEHUI C OAHOW EPEMEHHOI;
MOHUMATh YPaBHEHHE KaK BXKHEHIIYI0 MaTEMaTHYECKYIO MOAENb ISl ONMCAHUS U U3YYEHUS Pa3IMIHbIX peabHbIX CUTYalnH;
e pemaTh TeKCTOBBIE 3a1a41 aIreOpanuecKuM METOIOM.
Yuenux nonyuum 603moducHocme Hayuumvcs
®  Onepuposamv NOHAMUAMU: YPAGHEHUE, HEPAGCHCMBO, KOPEHb YPAGHEHUS, DeuleHUe HepaseHCmead, PAGHOCUIbHbIE YPAGHEHUSL,
®  pewiams nuHelinble YPAGHEeHUs U YPAGHEHUs, C0OUMbLE K TUHEUHBIM C HOMOWYbIO MOHNCOECMEEHHBIX NPeoOPA3068aAHULL
®  pewamsb OpoOHO-TUHElHbIE YPAGHEHUS,
®  pewams ypasHeHus CnoCOOOM Pa3NoHCeHUs. HA MHOMCUMENU,
B noBceaHeBHOM )KU3HN M IPU U3YUYEHUH APYTUX NPEIMETOB:
BLINONHAMb OYEHKY NPABOON0000Us Pe3yIbMAmos, NOLY4aAeMblX NPU peuteHuU TUHEHbIX U YPAGHEHUL,
®  npuMensAmb annapam ypasHeHull 015 peuleHus pasHooOPasHblX 3a0ay U3 MAMemMamuKy, CMeXCHbIX NPeoMemos, peaibHoll NPaKMUKU.
®  YMemb UHMEPNPEemuposams NONYYEHHbIU NPU PEUEHUU YPAGHEHUS, HEPAGEHCIEA UMY CUCTNEMbL PE3YIbMam 6 KOHMeKCme 3a0AHHOU PeanbHol
cumyayuy unu NPUKIAOHOU 3a0adu.
TexcToBble 32724
Y4eHHK HayduTCs:
e Pemare HecOXKHBIE CIOKETHBIE 33]]a4H PAa3HBIX TUIIOB Ha BCE apuPMETHIECKUE JCHCTBUS,
®  CTPOWTH MOJIETh YCIOBUS 3a/1auH (B BUJIE TAOJIUIIBI, CXEMBI, PUCYHKA WJIM YPaBHEHUS), B KOTOPOH JaHBI 3HAYCHUSI IBYX U3 TPEX
B3aMMOCBSI3aHHBIX BEJIMYMH, C LIEJIBIO IIOMCKA PEILICHUS 3a/1a4K;
®  OCYIIECTBJIATH CIOCO0 MOMCKA PENICHUS 3a/1a49H, B KOTOPOM PACCYKIACHHUE CTPOUTCS OT YCIOBHS K TPEOOBAHUIO WU OT TPeOOBAHUS K
YCIIOBHIO;
®  COCTAaBJIATH IJIAH PELIECHUS 3aa4U;
®  BBIJICNIATH OTANbI PELICHUS 3a/1a4U;
®  YHTEPIPETUPOBATH BEIUMCIUTENIBHBIE PE3YIIBTATHI B 3a7a4€, UCCIIEA0BATh MTOJYYEHHOE PELICHNUE 3aauH;
®  pemarh 3aa4d Ha HaXOXKAECHUE YaCTH YHCJIa U YHACIa 10 €ro YacTH,
pelaTb 3a4a4M pasHbIX TMNOB (Ha PaboTy, Ha MOKYMKKM, Ha ABUKEHWE), CBA3LIBAIOLNX TPW BENNYUHDI, BbIAENATb 3TN BENIMYNHBI U OTHOLIEHWA




MeXay HUMK;

e  3HaTb pas/iMuMe ckopocTeli 06beKTa B cToAYEl BoAe, NPOTUB TEYEHWUS 1 MO TEYEHUIO PEKY;

®  HaxoAWUTb MPOLIEHT OT YMCAA, YUCNO MO NPOLLEHTY OT HEro, HaxoAUTb MNPOLLEHTHOE CHUXEHUE NN MPOLLEHTHOE MOBbILWEHNE BEIMUYUNHDI;

e  pellaTb HEC/NIOXHble I0rMYecKme 33434 MeTOA0M PaCCYKAEHUNA.

B noBceaqHeBHOM KM3HU U NIPU U3YyYEHUH IPYTHUX MPeIMeETOB:

BBIJIBUTATh TUIIOTE3bI O BO3MOXKHBIX IPEIETbHBIX 3HAUCHHSIX UCKOMBIX B 33J/1a4€ BEIMYUH (Je1aTh MIPUKHUIKY)

Y4eHHK MOJYYUT BO3MOKHOCTh HAYYHTHCS:

®  paziuuams MOOeib MEKCMA U MOOelb peulerus 3a0a4l,, KOHCMPYupo8ams K 00OHOU MOOeIU peuleHUsl HECONCHOU 3a0ayu pa3Hvle MOOeIU MeKCma

3aoavu;

e 3HaMb U NpumMmeHAMb 06a criocoba noucka peweHus 3a0a4 (om mpebo8aHUSA K yC/08UI0 U OM YC/08UA K mpebosaHU);

®  MOOenuposams paccyroeHus npu noucke peweHus 3a0a4 ¢ MOMoWbIo 2pag-cxemsl;

e 8bl0eAMb 5Mansl peweHus 3a0a4u U cooepHaHue Kaxoo2o amana;

e  ymemb 8bI6UPAMb ONMUMAbLHbIG Memood peweHUs 3a0a4u U 0C03Ha8amsb 8bl60p Memoodd, paccmampusamse pasauyHble Memoosl, HAX00UMb

pa3Hble peweHus 3a0a4u, ecau 803MOMCHO;

®  QHAAU3UPOBAMb 3aMPYOHEHUA Npu peweHuU 3a0a4;

®  BbINOAHAMb PA3sUYHbIe peobpa3o8aHUA NpednoxceHHOU 3a0a4u, KOHCMPyuposamb Hosble 3a0a4u U3 OaHHOU, 8 MoMm Yucsie obpamHslie;

®  UHMepnpemuposams 8bl4UCAUMEsbHbIE pe3yanbmamsi 8 3a0aye, Uccaedo8ams rosayYeHHoe peweHue 3a0a4u;

®  QHGAU3UPOBAMb BCEBO3MOM(HbIE CUMYAUUU 83AUMHO20 PACONOHEHUSA 08YX 06bEKMOB U U3MEHEHUEe UX XApaKmepucmuk rnpu coeMecmHoOM

dsuxceHuU (ckopocms, 8peMs, PAcCMOAHUE) Npu peweHUU 3a0ay4 Ha 0suxceHue 08yx 06bEeKMo8 KaK 8 00HOM, MaK U 8 NPomuUBOMNoAOHHbIX

HanpaeneHusax;

®  0Co3HaABamb U 0OBACHAMb UOSHMUYHOCMb 3A0AY PA3HBIX MUNO0B, CEA3BIEAIOWUX MPU 8eTUYUHBL (HA pabomy, Ha NOKYNKU, HA 08UIICEHUE). BblOENAMb

MU BETUUHBL U OMHOUECHUSL MENCOY HUMU, NPUMEHAMb UX NPU PeuleHul 3a0ay, KOHCMpPYyuposanms cOOCMEeHHble 3a0ay YKA3AHHbIX MUNOS;

e pewams 300a4U HA MPOYEHMBbI, 8 MOM YUCAE, CAOXHbIE NPoueHmMsbl ¢ 060CHOBAHUEM, UCMOAb3YA Pa3Hble Crnocobbl;

e pewams s02u4ecKUe 3a0a4u Pa3HbIMU crnocobamu, 8 Mom Yucsae, ¢ 08yMa bAOKaMuU U ¢ mpemsa 610Kamu OaHHbIX C NOMOUWbio mabauy

e pewams pa3zHoobpasHble 3a0a4U «Ha Yacmu,

e pewams U 060CHOBbIBAMb CBOE pelueHue 3a0aY (8bI0en9Mb MAMeMamMUYECKyo OCHOBY) HO HaXOXOeHUe Yacmu Yucs/ad U Yucad 1o e2o Yacmu Ha
OCHOB€e KOHKPemHo20 cmbicsaa 0pobu

KomOunaTopuka
Y4eHUK HayuuTCs:
e  lmeth npeacTaBiieHHE BEPOSITHOCTH CIy4aifHOIO COOBITHS, KOMOMHATOPHBIX 3aa4ax;
o pewats npocreiinne KOMOMHATOPHBIE 3a/Ja4i METOJJOM NMPSIMOTO M OPraHM30BaHHOTO Mepedopa;
®  OILIECHUBATH BEPOSITHOCTH COOBITHS B IPOCTEHIINX CITydasix;
e  pemlatb KOMOMHATOPHBIE 334a4H C TIOMOIIBIO NIEPECTaHOBOK;
®  1CIOJB30BATh B XOZE PELICHU 3a/1a4 HOHATHE (paKTOpHaL.
Y4eHUK MOIyYIUT BO3MOKHOCTh HAYIUTHCS:
o usBneKamov UHGOPMayur, npedCmasieHHyo0 8 mabIUYax, Ha OUASPAMMAX, epaAPUKax;
®  cocmasnsams mabauysl, CMpoUNs OUASPAMMbL U SPADUKU HA OCHOBE OAHHDIX,
®  onepuposamv NOHAMUAMU: PAKMOPUAT YUCTA, NEPECAHOBKU
®  npuMeHAMb NPABUILO NPOU3EEOCHUS NPU PeeHUU KOMOUHAMOPHBIX 3a0aY,
OnucareJbHasi CTATHCTHKA




Y4eHUK Hay4quTCs:

HmeThb nipejicTaBiIeHUE O CTATUCTHYECKUX XaPAKTEPUCTUKAX, BEPOSITHOCTH CITyYaHHOTO COOBITHS, KOMOMHATOPHBIX 3ajIadax;
MPEJCTaBIISIT IaHHbBIE B BUE TAOIHUII, TUarpaMm, TpaQuKoB;

YUTaTh HHPOPMAIIHIO, TIPEICTABICHHYIO B BHJIE TAOIHIIbI, THArpaMMEbl, Tpaduka;

OTIPE/IETISITHh OCHOBHBIE CTATHCTUYECKIE XapaKTePUCTUKH YHCIOBBIX HAOOPOB;

V4aeHuk IMOJIYYUT BO3MOXXHOCTb HAYYUTHCA:

® ucronb3zosams npocmediwue cnocobsl npedcmassneHUs U aHAAU3a CMamucmu4YecKux OaHHbIX.

e Onepuposame MOHAMUAMU: CMoabYyamesle U Kpyeoeble Ouazpammel, mabauybl OaHHbIX, cpedHee apugpmemu4yecKkoe, MeduaHa, Haubosabuwee u
HaumeHbuee 3Ha4yeHUs 8bI6OPKU, pa3max 8blbOPKU

L] Vuenux nojaiyd4um 603MOMNCHOCHb npuo6pecmu nepGOH(lllaﬂbelﬁ onsblm opzanuzayuu c6opa OAHHbBIX npu npoeedeﬂuu onpoca O6LL;€CI’I’!6€HH020
MHERUA, OCYWECMEIANb UX AHATU3, npet)cmaeﬂﬂmb pesyibmamal onpoca 6 6“66 ma6flu14bl, duazpaMM.

I'eomeTpuueckue purypsol

YueHuK Hay4uTCs:

MOJIB30BATHCS A3BIKOM T'€OMETPHH [IJIS1 OMMMCAHMSI IPEIMETOB OKPYXKAIOMIEr0 MUPa M UX B3aMMHOT'O PACIIOJIOKCHUS;

OnepupoBatrs Ha 6a30BOM YPOBHE MOHSATHIMHU T€OMETPUIECCKUX QUTYP;

W3BJIEKaTh UHPOPMAIIHIO O TEOMETPHUYECKHUX (PUTYpaX, PeICTABICHHYIO Ha YePTEXKax B SBHOM BHUJIE;

MPUMEHSITh JJISl peIlieHHsI 3a/1a4 reoMeTpryeckre (akThl, €ClI YCIIOBHS UX IPUMEHEHUS 3aJlaHbl B IBHOH QopMme;

pemaTh 3a7aui Ha HaX0XKJICHNE TeOMETPUUECKUX BEMUMH 110 00pa3iiaM MU alrOpUTMaM.
HAXOJUTh 3HAUCHUS JIJIMH JINHEWHBIX 3JIEMEHTOB (QUTyp U X OTHOUICHHS, TpalyCcHYI0 Mepy yrioB ot 0 go 180°, mpumMeHsist onpeneaeHus,
CBOMCTBA U MPHU3HAKK QUTYP U UX JIEMEHTOB.
e pemiaTh 3aJa4YM Ha JIOKAa3aTEIbCTBO, OMUPAsICh HA U3YUCHHBIE CBOMCTBA (DUTYP M OTHONIECHUN MEXJAYy HUMHU U IPUMEHsISI U3ydYeHHBIC

METOJbI JOKA3aTEIbCTB;

e peraTh HECIOXKHBIE 33a4d Ha NOCTPOEHHUE, IPUMEHSSI OCHOBHBIE aJITOPUTMBI IOCTPOCHUS C TOMOLIbIO LIUPKYJIS U JIMHEHKH.

Yuenux noaydum 603MOJNCHOCMb HAYUYUMBCA.

Onepuposams MNOHAMUAMU 2e0MeMPUYECKUX uayp;
U3eneKams, UHMepnpemuposams U npeobpasossbieams UHGHOPMALUIO O 2e0MempuU4ecKUx (puaypax, npedcmasaeHHyo Ha Yepmexax;
NpUMeHAMb 2eomempuyeckue hakmeol 015 peweHus 3a0a4, 8 MOM Yucse, NPeodnona2aroUux HECKOMbKO Wazoe peuweHus;
hopmynuposams 8 npocmeliliux cay4asx ceolicmea u NPpU3HaAKU guzyp;
00Ka3bI8aMb 260MEeMpuUYECcKUe YymeepHOeHUs;

® 061a0emb MEMOOAMU peuleHUs 3a0a4 Had bIYUCIEHUS U 00 KA3AMEAbCMEA. MEeMOOOM OM NPOMUBHO2O.

o osrademv MpaAOUYUOHHOU CXEMOU peuleHus 3a0ay Ha N0 CMPOeHUEe C ROMOWbIO YUPKYISL U TUHEUKU. AHALU3, NOCMPO eHue,

00KA3amenbCcmeo U Uccieoosdanile.

OTHOLIeHUSA

YueHuk Hay4uuTcs:

e OmnepupoBaTh Ha 6a30BOM YpOBHE TIOHATHSIMHU: PABEHCTBO (DUTYP, paBHbIE PHUT'YpPhI, PABEHCTBO TPEYTOJIHLHUKOB, MTAPaIIETbHOCTh MPSAMBIX,
HNEPIEHIUKYIIAPHOCTD NPSMBIX, YIJIbl MEXKY IIPSIMBIMU, IIEPIICHIUKYIIAP, HAKIIOHHAS

Yuenux nonyuum 6o3modrcnocmovrHayyumocs.

e Onepuposame MOHAMUAMU: paBEHCMB0 u2yp, pasHbIe (huzypsl, PABEHCMBO MPEY20AbHUKOB, NapannenbHoOCMeo Npambix,




neprneHOUKYAAPHOCMb MPAMbIX, Y216l Mexdy NPAMbIMU, NeprneHOUKYAAP, HAKAOHHASA
H3mepeHne reoMeTpHYECKUX BeJTHINH
VYUeHHK HAyYUTCS:

e  BrImonHATh U3MEPEHHUE JTHH, PACCTOSHUN, BETHYUH YIIIOB, C TIOMOIIBIO HHCTPYMEHTOB TSI H3MEPEHUI JITMH ¥ YTJIOB;

® HCMOJH30BAaTh CBOWCTBA M3MEPEHUS JJIMH U YIJIOB MPHU PEIICHUM 3a7a4 Ha HAXOXKJACHHUE JIUHBI OTpe3Ka, IPaJyCHOW Mephl yIia.
I'eoMeTpuyeckue mocTpoeHus

YueHUK HayduTCS:

e  lI300pakaTh THUIOBBIE TUIOCKHE (PUTYPHI U (GUTYPHI B POCTPAHCTBE OT PYKHU M C IOMOIIBIO HHCTPYMEHTOB.
Yuenux noayyum eozmoscnocmovrnayyumecs:

o M306paxcams ceomempuyecKue ghuaypbl 1o MeKCmosomy U CUMBOIbHOMY OMUCAHUIO;

e  (B80600HO 0MepuUPOBAMb YEPMEHHBIMU UHCMPYMEHMAMU 8 HECONCHbIX C/YYaAX,

®  BbINOAHAMb NOCMPOEHUA MPey20sbHUKOB, MPUMEHAMb omoesbHble Memoodsl mocmpoeHuli yupKynem u auHelikol u nposodume npocmeliwiue
uccnedo8aHUA Yucaa peweHul;

Hcropus maTreMaTUKHU
Y4yeHuK Hay4uuTcs:
e  OnuceIBaTh OTZENbHbIE BHIAAIONINECS PE3yNIbTaThl, IOTY4YEHHbIE B X0JI€ pa3BUTHUS MaTEMaTHKU KaK HAyKH;
®  3HATH IPUMEPBI MATEMATUYECKUX OTKPBITUI U X aBTOPOB, B CBSI3U C OTEUECTBEHHON U BCEMUPHON UCTOPHUEH;
® [IOHUMATh POJIb MATEMAaTUKU B pa3BUTUU Poccun
Yuenux nonyuum eozmosicnocmornayyumeca.
e Xapaxmepuzogams 6K1A0 8bI0AIOWUXCA MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKY U UHBIX HAYYHBIX 00acmel;
®  NIOHUMAMb POnL Mamemamuky 6 pazsumuu Poccuu

IIpenmeTHble pe3yJbTaThl H3ydeHHs yueOHOro npeamera «MaremaTuka» B 8 kiacce

HeiicTBUTEIbHBIE YMCJIA

YUeHHUK HayqUTCs:
®  OIEpUPOBATh MTOHATHEM KBAJAPATHOTO KOPHS, IPUMEHATH €TI0 B BBIYMCIICHUSX;
e  OLICHUBATH 3HAYECHUE KBAJAPATHOIO KOPHS U3 MOJOKUTEIBHOTO LEJIOT0 YUCTIA;
®  pacmo3HaBaTh PALMOHAIBHBIE U UPPALIMOHAIBHBIEC YHCIIA;

B noBcegHeBHOI )XKU3HU U IIpHU U3YUCHUU JPYTIUX NPCIAMCETOB!:
L4 OICHUBATDH PE3YyJIbTAThI BBIYHCIICHUI IIpU pCUHICHUU MPAKTUYCCKUX 3a1a4;
L4 BBIITOJHATH CPABHCHUEC YUCCII B PCAJIBHBIX CUTYallUAX;

Yuenux noayuum 603MOMHCHOCHLb:

® pazsumsb NpPeoCmasienue 0 YUcie U HYUCI08bIX CUCMEMAXOM HAMYPANbHbIX 00 OeUCMEUMENbHbIX YUCeN, O POIU BbIYUCTEHUL 8
npakmuke,
®  CpasHUBAMb PAYUOHA/bHbIE U UPPAYUOHAIbHbIE YUCAA.




HN3mepenus, npudJInKeHsi, OLEHKH
YuYeHUK HAYYUTCSl WCIOJIB30BaTh B XOJI€ PEIICHUS 3a7ad dJIEMEHTapHBbIC IPEACTABICHUS, CBS3aHHBIC C TPHOIMKEHHBIME
3HAYCHUSIMU BEITUYMH.

Yuenuk nonyuum eozmorcnocmo nayuumoca:

* NOHAMb, YMO YUCLOBble OAHHblE, KOMOpble UCNOAb3VIOMCS 0N XAPAKMe-pUCUKU 00beKmos8 OKpYIcaouje2o mMupd, AeIsomcs
APeUMyUiecmeenHo NPUOTUNCEHHBIMU, YO NO 3ANUCUNPUOTIUNCEHHBIX 3HAUEHUL, COOEPHCAUUXCI 8 UHDOPMAYUOHHBIXUCOYHUKAX, MONCHO
CYyouUms 0 NO2PEUHOCMU NPUOTIUNCEHUSL,

* NOHAMb, YMO NOZPEUHOCb PE3VIbMAama 8bIYUCIEHUNIOONINHCHA ObIMb COUBMEPUMA C NOZPEUHOCTNBIO UCXOOHBIX OAHHBIX.

AﬂreﬁpanquRne BbIPAKCHUSA
Y4eHuk HAy4YUTCA:

®  BbIIIOJIHATH Hp606pa3OBaHI/I$I BI)Ipa)KeHI/Iﬁ, coAcpiKaluX CTCIICHU C HEJIbIMU IMOKA3aTCIIIMU U KBAAPATHBIC KOPHHU,

®  BbBIIIOJHATH TOXIACCTBCHHBIC HpCO6p830BaHI/I$I palrOHAJIbHBIX BI)Ipa)KCHI/Iﬁ Ha OCHOBC IIpaBHJI I[GflCTBI/Iﬁ Haa MHOIoO4JCHaMHu H

anreOpanvdecKuMu JIpoOsSMH;

¢  BBIIOJHATH Pa3IOKCHUEC MHOT'OYJICHOB HAa MHOXKUTCIIN.

B noBceaHeBHOM KU3HU U IPU U3YYEHUHU APYTHX MPEAMETOB:
®  [IOHMMATh CMBICJI 3aIIMCH YHCJIA B CTAHJAPTHOM BUJE;
e omepupoBaTh Ha 0A30BOM YPOBHE IMOHATHEM «CTaHAPTHAS 3aIHCh YHCIIa»
Yuenux nonyyum 6ozmoorcnocms nayuumocs:
®  GLINOJHAMb NPEobPA308aHUsL OPOOHO-PAYUOHATLHBIX BLIPANCEHUIL: COKpaujeHue opobell, npugedeHue anreedpauyeckux opooeti K
00wWeMy 3HaMeHamenio, CloXdceHue, YMHOJCeHue, OelleHue aleebpaudeckux opobel, 6036edeHue areedpauieckou 0poou 6 HamypaibHyo u
yenyro ompuyamenbHylo Cmenets,;
®  GLINOIHAMb NPEO0OPA30B8AHUS BLIPANCEHUL, COOEPAHCAUUX KBAOPAMHbIE KOPHU,
®  gwvldenAmb K8AOPam CyMMbl UNU PASHOCMU O8YYIEHA 8 BbIPANCEHUSX, COOEPAHCAUUX KBAOPAMHbIE KOPHU,
®  BbLINOAHAMb NPEOOPA30BANU U OCUCMBUS C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM GUOE.
YpaBHeHnust
YueHuK Hay4uTCs
® pelIaTh OCHOBHBIE BU/IbI PALMOHAIBHBIX YPABHEHUH C OJIHON MEPEMEHHOM, CUCTEMBI JIBYX YpPaBHEHUI ¢ ABYMS EPEMEHHBIMU;
e pemarh KBaJIpaTHBIC YpaBHEHUs 10 (GopMyie KOpHEH KBAJPAaTHOTO YpaBHEHUS;
® TIOHMMATh YpaBHEHHE KaK BOKHEHITYI0O MAaTEeMaTHUECKYIO MOJIEINb IS OMUCAHUS M U3yYCHHUsI Pa3HOOOPa3HBIX PEaTbHBIX CUTYAIlH,
pelaTh TEKCTOBbIE 3a/1a4l aIreOpanyeckKuM METOIOM;
® TPUMEHATH rpaduyeckre MpeaCTaBIeHUs I UCCIEIOBAHUS YPaBHEHUU, UCCIICAOBAHMS M PEUICHUS CUCTEM YpaBHEHUH C AByMs
NepEeMEHHBIMH.
Yuenux nonyuyum 6o3moorcnocms nayuumocsi:

®  pewamsv K8AOpamHvle YPASGHEHUS U YPABHEHUsl, C80OUMbIE K KBAOPAMHBIM C NOMOWBIO MOHCOECMBEHHbIX NPeoOpa308aHULL




® pewamb OpOOHO-TUHENHbIE YPAGHEHUSL,
® pewams npocmetiuiue UppayUOHALbHbIE YPAGHeHUs 6udd [ f (x)=a, \/f (x)= \/g (x);

® * npuMeHsAmb epaghureckue npedCmasienus Oas UCCIe008AHUSL YPAGHEHU, CUCIEM YPAGHEHULL, COOePIHCAUYUX
OyKgeHHbleK0I P huyueHmbl.
o [Ipumensams annapam ypagHenuil Ol peuleHusi PasHOOOPA3HLIX 3a0ay U3 MAMEMAMUKU, CMENCHbIX NpPeoMenos, DPedanbHOU
NPAKMuKuU.
YucjioBble PyHKIMHA
VUeHHUK HAY9IUTCS:
® [IOHMMATh M UCIOJIb30BaTh PYHKIIMOHAJIBHBIC TIOHATHS U A3bIK (TEPMUHBI, CHMBOJIMYECKUEC 0003HAYCHUS):
o Haxoauts 3HaYeHUE QYHKIIMH 110 33 JAHHOMY 3HAUCHHIO apryMCHTa,
O HaxOJWTh 3HAYECHHE apr'yMEHTA M0 33JaHHOMY 3HAYCHUIO (GYHKIIMH B HECJIOKHBIX CUTYaIUsX;
O OMpEIeIIATh MOJI0KEHNUE TOUKH 110 e€ KOOpMHATaM, KOOPAUHATHI TOUKH 110 €€ IMOJI0KEHUIO Ha KOOPAWHATHOM IJIOCKOCTH;
O 1O rpaduKy HaXOJIUTh 00JIACTh ONPEIEIICHUS, MHOYKECTBO 3HAUCHUH, HYIH (DYHKIIMH, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA,
MIPOMEKYTKH BO3pAaCTaHMsI U yOBIBaHUS, HAUOOJIbIIICe U HAUMEHbIIIEE 3HAUCHHS (DYHKIIUH;

* CTPOUTH TpaUKH FIEMEHTAPHBIX (PYHKIIHIA;, UCCIICIOBATh CBOMCTBA YHCIOBBIX (DYHKIIMIA HA OCHOBE M3yUCHUS TTOBEICHUS UX

rpaduKoB;
O TIPOBEPSTH, ABISETCS JIM AAHHBINA rpaduK rpaguKoM 3a1aHHON GYHKIMU (JIMHEHHOM, KBapaTHUHOI, 00paTHON
PONOPLIMOHATILHOCTH);

O OIpeneNATh NPUOIHKEHHBIC 3HAUCHHS KOOPAMHAT TOYKH NepeceueHus rpadukoB GyHKINHI;

* MOHUMAaTh (YHKIUIO KaK BAXHCHUINTYI0 MaTEMaTHYECKYI0 MOJENb IS OINMUCAHHUS IPOIECCOB W SIBJICHUU OKPYXKAIOIIETO MHpA,
MPUMEHSTh (DYHKIMOHAIBHBIN S3BIK JIJIS1 ONMCAHUS M UCCTIEIOBAHUS 3aBUCUMOCTEH MeX 1y GU3MUECKUMHU BETHUYNHAMHU.
Vuenux nomyyum 603MOHCHOCHb HAYYUMBCAL:
e Onepuposams nousmusamuU. QYHKYUOHATbHAS 3A6UCUMOCMb, (DYHKYUS, 2pAPUK GYHKYUU, CROCOObL 3a0anust (DYHKYUU, apeyMeHm

U 3Hauenue yHKYuu, o06IACMb ONpeoeNeHUs U MHONCECMB0 3HAYEHUU QYHKyuu, HyIu @OYHKYUU, HPOMENCYMKU
3HAKONOCMOAHCMBA, MOHOMOHHOCMb (OYHKYUU,

* IPOBOOUMDb UCCNIE008AHUS, CEA3AHHbBIE C U3YUEHUeMCBOUCME (QYHKYUL, 6 MOM YUCIe C UCNOIb308AHUEM KOMNbIOmMepda, HAd OCHO8e
epaguxos uzyuenHvix GYHKYuti cmpoums 601eeciloHCHble epaguKu (KycouH0-3a0anHble, C «8bIKOJIOMbIMUY MOYKAMU U M. N.);

* UCNONb308aMb (PYHKYUOHANbHBIE NPEOCMABLeHUs. U C8OUCMEA (DYHKYUL ONA peueHus Mamemamudeckux 3a0ad U3 paziudHblx
pazoenos Kypca.

CraTncTHKa M TEOpHs BEPOSITHOCTEH
YueHuk HayuuTCs:

®  OMpeAessTh OCHOBHBIE CTATUCTUYECKNE XapAaKTEPUCTUKH YUCIOBBIX HAOOPOB;
®  OILIEHHUBATh BEPOSATHOCTH COOBITHS B MPOCTEUIINX CIydasX;
®  OIICHMBATH BEPOSITHOCTh PEANBbHBIX COOBITHI U SIBJIEHUI B HECIIOKHBIX CUTYaAIUSX.

YUeHHK OJYy4YUT BO3MOKHOCTh HAYUHUTHCS:
e onepuposame NoHAMuUAMU: cay4daliHell oneim, cay4aliHelli 8bi6Op, UcneiMaHue, anemeHmapHoe cay4vatiHoe cobbimue (Ucxo0d), Knaccuyeckoe




onpedeseHue sepossmHocmu csay4yaliHo2o cobbimus, onepayuu Hao cay4yaliHeIMu cobbimuamu;

e pewams 300a4U HA B8bI4YUCAEHUE 8EPOAMHOCMU C MOOCYeMOM Ko/U4Yecmad 8apuaHmo8s ¢ MoOMOUWbI0 KOMBUHAMOPUKU.

e onpedesismb CMAMUCMUYECKUE XaPAKmMepucmuKu 8bl60poK no mabauyam, duazpammam, 2paguxkam, 8sinoAHAMb CPABHEHUE 8 3a8UCUMOCMU
om uenu peweHusa 3a0a4u;

®  OYEeHUBAMb 8EPOSIMHOCIb PEANbHbIX COOLIMULL U A6NEeHUI.

Texcmoevie 3a0auu:

®  BNAAETb OCHOBHbIMW METOAAMM PELLEHN 33434 Ha CMECH, CrIaBbl, KOHLEHTPaLUK;

I'eomerpnyeckue purypsol

VYyeHuK Hay4uTCS:
MOJIb30BATHCS A3BIKOM F€OMETPHUU I OMUCAHUS TPEIMETOB OKPYXKAIOLIET0 MUPA U UX B3aUMHOT'O PACIOI0KEHHUS;
pacro3HaBaTh U U300pa)xaTh HA YEPTEkKAX U PUCYHKAX T€OMETpUUecKre GUTypsl U UX KOHPUTYpaInu;
MPUMEHSTD JUIS PEIICHUs 3a]]a4 FreoMeTprueckue (hakThl, €CIM YCIOBUS UX IPUMEHEHHUS 3a/1aHbI B sIBHOU (hopme;
pelaTh 3aa41 Ha HaX0XK/IEHUE TeOMETPUUYECKIX BEJIMYMH MO 00pasiiaM WM ajIrOpUTMaM.
pemaTh 3aJja4u Ha JI0Ka3aTeIbCTBO, OMUPAsICh HA N3YYEHHBIC CBOUCTBA (PUTYpP U OTHOIICHUH MEXAYy HUMHU U TIPUMCHSS

N3Y4YCHHBIC MCTOABI 10KA3aTCIbCTB,
® pfmaTth HCCIOXXHBIC 3a4a4YM Ha ITOCTPOCHUC, IPUMCHAA OCHOBHBIC aAJITOPUTMBI HIOCTPOCHUA C TIOMOIIBIO MUPKYJIA U JIM HEUKU.

Yuenuk nonyuum 6ozmosxcnocms nayuumscs:

®  U38/7eKamo, UHMepnpemuposams u rnpeobpaszossieams UHMHOPMAUUI O 2e0MeMpPUYECKUX huaypax, NpedcmasneHHyo Ha Yepmexcax;
®  [IpUMeHAMb 2eomempuyecKue pakmel 044 peweHus 3a0a4, 8 MOM Yucsie, NpPeodnosnazaroWux HECKOMbKO Wa2o8 peweHus;

e hopmynuposame 8 npocmelilux cay4aax cgolicmea u NPU3HAKU guayp;

® npumeHaMs meopemy daseca u meopemy o NPOMOPYUUOHAALHBIX OMPE3KAX NPU peweHuU 300a4;
®  Xapakmepu308amb 83AUMHOE PACMON0MEHUE MPAMOU U OKPYHHOCMU, 08YX OKpyHcHOCMel.

HN3Mepenune reoMmeTpuYeCKUX BeJHYUH
Y4eHuk HayuuTCA:

® JCIOJIB30BAaTh CBOMCTBA U3MEPEHHUS JUIMH U YTJIOB IPU PEUICHUH 3aa4 HAa HAXOXKJACHUE JUIMHBI OTPE3Ka, TPaJyCHON MEPHI yIya.

® JCIIOJIb30BAaTh CBOMCTBA U3MEPEHHUS JUIMH, IUIOIIAAEH U YIJIOB IIPU PEIICHUH 3a/1a4 HAa HAXOXKI€HNE JUIMHBI OTpe3Ka, JJINHBI
OKPY’KHOCTH, JUIMHBI IYTH OKPYKHOCTH, TPalyCHON MEpHI yIia;

* BBIYHCIIATH IJIOIIAAN TPEYTOJIbHUKOB, IPSIMOYTOJIbHUKOB, ITapaIEI0rPaMMOB, TPaNenil

® BBIYUCIATH JUIMHBI JUHEHHBIX 3JIEMEHTOB (PUTYp M MX YIJIbI, HCTIONB3Ys (GOpMYIIbI IIomaneit Gpuryp;
e pemaTh 3a/1aud Ha JJOKa3aTeNbCTBO C UCIOJIb30BaHUEM (hopMys momaaei Gpuryp;

e npumMeHaTh Teopemy [lugaropa, 6a30BbIe TPUTOHOMETPUYECKHUE COOTHOIIECHHS Il BBIYUCIICHUS JUIMH, PACCTOSIHUMN, TUTOIaeH B
MIPOCTEUIINX CITyqasiX.
® BBIYHCIATH PACCTOSHUS HA MECTHOCTH B CTAHJAPTHBIX CUTYAIMSX, IJIOLIA U B IPOCTEHIINX ClTyyasX, IPUMEHSTh (OpMYJIbl B

HpOCTGfIU.IPIX CUTyalllsiX B MMOBCEOHEBHOM KM3HU.




Yuenux nonyuum eozmoorcnocms nHayuumscs:
. 8bI4UCAAMb NA0WA0U (hueyp, cocmasseHHbIx U3 08yx Usu 6osee NPAMOY20/b6HUKOS, Napannenoepammos, mpey2onbHUKO8, Kpyaa U cekmopa;
® 8b14UC/AMb NAOWAOU MHO20Y20/16HUKOB, UCMO0/1b3YA OMHOWEeHUA PABHOBEAUKOCMU U pa8HOCOCMAB/1eHHOCMU,
®  1p0B80OUMb BbIYUCAEHUA HO MECMHOCMU;
MPpUMeHAMb (hOPMYs1bl MPU BbIYUCAECHUAX 8 CMEHCHbIX y4ebHbIX Mpedmemax, 8 OKpyxcaroujeli delicmgumensHocmu.
Memoovt mamemamuxu
Yuenux Hayuumcs:
* Buibupamsv nooxooawutl uzyyeHHbvll Memoo 05 peueHUU U3y4eHHbIX MUN08 Mamemamudeckux 3a0ay,
* IIpusooums npumepvl mMamemamuyeckux 3aKOHOMEPHOCMell 8 OKpYcarowell 0elucCmeumenbHOCMuU U NPOU3BEOeHUSX UCK)CCMEa
Yuenux noayuum eo3zmorcnocmo nayuumoca:
* Hcnonw3ys usyuenHvle Memoobl, NpO8OOUMb 0OKA3AMENbCMEO, 8bINOJIHAMb ONPOBEPIICEHUE;,
* 8bIOUPAMD U3YYEHHBIE MEMOObL U UX KOMOUHAYUU OJiA peuleHUs MAmeMamuiecKux 3a0ay;
* UCNOIBL3068aAMb MameMamuyecKue 3HaHus OJisl ONUCAHUS 3aKOHOMEPHOCIel 8 OKpycaroueli 0eucmsumenbHOCmu U npou38e0eHuUsIx
uckyccmea,
* npuMeHams npocmeliuiue NPoSpAMMHble CPeOCmaa U INeKMPOHHO-KOMMYHUKAYUOHHbIE CUCMeEMbl NPU peuleHUUd Mamemamuieckux
3a0au
IIpeaMeTHbIe pe3yibTaThl H3y4YeHHs Yy4eOHOro nmpeamMera «MaremaTuka» B 9 kiacce
Auredpa
Yucaa
YdeHuk HAYy4YuTCH:
e  OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATHSMU: PAIlMOHATHHOE YUCIIO;
®  HCIIOJNB30BATh CBOWCTBA YMCEN M MPABWIIA JEHCTBUM NPU BBIITOJIHEHUH BBIYUCIICHUN;
®  pacmo3HaBaTh PAlMOHAIBHBIE U HPPALIMOHAIBHBIEC YHCIIA;
®  CpaBHHUBATh YHCITA.
B noBcenHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX NPeAMETOB:
®  OLEHHUBATH PE3YyJbTaThl BBIYMCICHUIN IPU PEIICHUU IPAKTUYECKUX 3a]1a4;
L COCTAaBJIATh YUCJIOBBIC BBIPAXKCHUSA ITPU PECIICHUHN MMPAKTUYCCKHUX 3adaq U 3aJa4 U3 JPpYyrux y‘-IeGHbIX
npeaMeToOB
Y4Y€HHUK MMOJYIUT BOSMOKHOCTb HAYYUTHLCH:
e Onepuposamsv NOHAMUAMU: MHONHCECNBO PAYUOHANLHBIX YUCET, UPPAYUOHATLHOE YUCILO, MHONCECBO OeliCIE8UMEeNbHbIX YUCell,
eeomempudeckas uHmepnpemayus 0eucmeumenbHulxX Yuces,
®  CpasHu8amv payUOHAIbHbIE U UPPAYUOHATbHBIE YUCILA,
®  npeocmasnamv PAYUOHAIbHOE YUCIO 8 BUOE OeCAMUYHOU OpoOU
B noBceqHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX NPeIMETOB:
®  NpUMEHAMb NPABULA NPUOTUNCEHHBIX LIYUCTICHUL NPU PeuleHUY NPAKMUYECKUX 3a0ay U peweHuy 3a0ay Opyeux y4eOHblX npeomMemos;
®  GLINOJHAMb CPABHEHUE PE3YIbINAMOE GbIYUCIEHUN NPU PeueHUU NPAKMUYeCKUX 3a0ay, 8 MoM 4ucie NPUOIUNCEHHBIX GbIYUCTEHUL,
®  COCMABNAMb U OYEHUBAMb YUCTIOBbLE BbIPANCEHUS NPU PeUleHUY NPAKMUYEeCKUX 3a0ay U 3a0ay U3 Opy2ux y4eOHvlx npeomemos;

HepaBeHcTBa, ypaBHEHHSI M CHCTEMbI YPABHEHUI




YueHuKk HayuuTCA:

OnepupoBath Ha 6a30BOM ypOBHE MOHSATHUSMU: YHCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIICHNE HEPABEHCTBA;
MMPOBEPATH CHIPABCIIIMBOCTD YU CJIOBBIX HCPABCHCTB,

peuaTtb JIMHEHHBIC HCPABCHCTBA U HCCJIOKHBIC HCPABCHCTBA, CBOAAIINECA K JII/IHCf/’IHBIM;

peiaTh CUCTEMbI HCCJIOKHBIX JIMHENHEBIX ypaBHeHHfI, HCPABCHCTB,

IIPOBEPSATH, SIBJISIETCS JIU JAHHOE YHMCIIO PEIICHUEM ypaBHEHUS (HEPaBEHCTBA);

e  1300paxkaTh pelICHUS] HEPABEHCTB M UX CUCTEM Ha YUCIIOBOM MPSMOH.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:

COCTaBJIAATh U pE€IIaTh JIMHEMHBIE YpaBHEHU: IpU PEHICHUH 3aJla4, BOSHUKAIOIIUX B APYTrUX y‘IC6HI>IX npeamMerax

Yuenux nonyuum eozmooicnocms nHayuumscs:

o Onepuposamv NOHAMUIMU. HEPABEHCMBO, PeuleHue HePABEeHCMEd, 00IACTNb OnpedeleHUst YPAGHEeHUs (HePABEHCMBA, CUCTEMbL YPAGHEHUL UTU
HepaeeHcms);

*  pewams npocmetiuiue uppayuonanbhvie ypasrenus euoa [ f (x) =a, | f (x) = /g (x);

UCNONIb308aAMb MEMOO UHMEPBANO08 OJisl peuleHUs Yeblx U OpOOHO-PAYUOHATIbHBIX HEPABEHCMNE,

pewamy JuHeliHble YPAGHEHUs. U HePABEHCMBA ¢ NApAMempamu,

peuamsv HeCl0ACHble K8AOPAMHble YPAGHEHUS ¢ NAPAMEeMpPOM;

peuams HeCl0AHCHble CUCTEMb TUHEHbIX YPABHEHULl C NAPaAMempami;

peuams HeCl0ACHbIe YPABHEHUS 8 YeIblX YUCTAX.

B noBcegHeBHOIi ;KM3HU M IPU U3YYeHHUH IPYTUX NPeAMETOB:

®  cocmasnams u pewams JuHelHble U K8aopamubsle ypasHe s, YPAGHeHUsl, K HUM CB00AWUECs], CUCTNEMbL TUHEUHbIX YPAGHEHUL,
Hepagencma npu peuleHuu 3a0a4 Opyeux y4eOHbvlx npeomemos;

®  GLINONHAMb OYEHKY NPABOON0O00Us Pe3yIbMAmos, NOIYYAeMbIX NPU PeuleHUl TUHEHbIX U K8AOPAMHbIX YPAGHEHUU U CUCTIEM JIUHELIHbIX
YPAasHeHUll U HEPABEHCMS NPU PeleHUU 3a0ad Opy2ux y4eOHbIX NpeomMemos;

®  guIOUPAmMb cCOOMBEMCmMEyouUe YPAGHEHUs, HEPABEHCIEA U UX CUCTEMbL OJis COCMABNIEHUSL MAMEMAMU4ecKol MoOeu 3a0aHHOU
PeanbHoll Cumyayuy Ui NPUKIAOHoU 3a0ayu;

®  yMemb UHMeEPNPemupo8ams NOLYYeHHbII NPU PeuleHUl YPAGHeHUs, HepABeHCMBA UL CUCTEMbl Pe3YIbmam 6 KOHMeKcme 3a0aHHOl peanbHoll
cumyayuy Ui NPUKIAOHOU 3a0aiu

DyHKIUA (KBaAPATHYHAA)
YueHuk HayduTCs:

e  Haxonuth 3HaueHHe GYHKIUH [0 33]aHHOMY 3HAYCHUIO apT'yMEHTa;

®  HaXOAWUTb 3HAYEHHUE apryMEHTa I10 33JaHHOMY 3HaU€HUI0 (QYHKIIMU B HECIOKHBIX CUTYaIIHSIX;

®  ONpPENEeNATH MOJOKEHNE TOUYKH N0 €€ KOOPAUHATAM, KOOPAMHATBI TOUYKH IO €€ MOJIOKEHUIO Ha KOOPJAMHATHON IIJIOCKOCTH;

e 110 rpadUKy HaXOAUTh 00JIACTh OMPEIEICHUSI, MHOKECTBO 3HAUEHUH, HYJIH (PYHKLNHU, TPOMEXYTKH 3HAKOIIOCTOSHCTBA, IPOMEKYTKHI
BO3PACTaHMs U YObIBaHUs, HAaOOJIbIIIEe M HAUMEHbIIee 3HaYeHNS (DYHKIINU;

®  [IPOBEPSTH, ABJISAETCS JIU TaHHBIN rpaduk rpadukom 3aJaHHON QYHKIUKN (IMHEHHOMN, KBaJApaTUYHOM, 00paTHOM
MPONOPLUOHAIEHOCTH);

e  OmnpeaensTh NpUOIMKEHHBIE 3HAYCHHS] KOOPIMHAT TOUYKH MepecedyeHus rpadukoB pyHKINMH;

B noBceqHeBHOM KU3HHU U NPU U3YYECHUH IPYIUX NPEeIMETOB:




UCIIOJTb30BATh TPAPHKH PEATBHBIX MTPOIIECCOB M 3aBUCHMOCTEH ISl ONPE/IeIICHUs UX CBOMCTB (HauOOJbIIINE U HANMEHBIIINE 3HAYCHUS,
MIPOMEKYTKH BO3pACTaHUsI U YOBIBaHUS, 00JIACTH MOJOKUTEIBHBIX ¥ OTPUIATEIBHBIX 3HAYCHUH U T.I1.);

Yuenuk nonyuum 603M0*CHOCHb HAYUUMBCSL:

o Onepuposamv NOHAMUAMU. PYHKYUOHATbHAS 3A8UCUMOCTb, PYHKYUS, epadhuk GyHKYyuU, cnocodwbl 3a0anus hyHKYuU, apeymenm u
3HaueHue hyHKyuu, 0o1acmy onpedeneHus U MHOHCECME0 3HAYeHUl YHKYUY, HYIU QYHKYUL, NPOMENHCYMKU 3HAKONOCMOSHCMEA,
MOHOMOHHOCMb (PYHKYUU, YEMHOCMb/HEYEMHOCMb (BYHKYUU,

. . . . k
®  cmpoums epaguku TUHEUHOU, K8AOpamui4HoU QYHKYUll, 00pamHol NPONOPYUOHATLHOCIU, PYHKYUU 8u0a. Y =a+——, Y =+/X,
X

+b
y=3Ux,y=x;
®  Ha npumepe K6AOPAMUYHOU QYHKYUU, UCNOTb308amMb npeobpaszosanus epaguxa ¢yuxyuu Y=F(X) o nocmpoenus epaghuxos ynxyuii
y =af (kx+b)+c;
®  uccrnedogamv QhyHKYUIO No eé epaghuxy;
®  HAXOOUMb MHOIHCECMBO 3HAYEHUL, HYIU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMU K8AOPAMUYHOU (DYHKYUU,
B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPEeIMETOB:
®  ULTIOCMPUPOBAMb C NOMOWBIO 2PAPDUKA PEANbHYIO 3A8UCUMOCTb UTU NPOYECC NO UX XAPAKMEPUCUKAM,
®  UCNOB308AMb CEOUCMEA U 2PAPUK KBAOPAMUYHOU (DYHKYUU NPU peulenuy 3a0ay U3 Opyaux y4eOHbIX npeomemos
ApudmMernyeckasi 1 reoMeTpuyecKasi Iporpeccuu
Y4eHHK HAy4YuTCH:
e  omepupoBaTh Ha 6Ga30BOM YpOBHE MOHATUSIMU: MTOCIIEAOBATENILHOCTD, apu(MeTHUecKas Mporpeccusi, reOMeTprUdecKas pOrpecCus;
e  pemiaTh 33/1a4¥ HA MMPOTPECCUU, B KOTOPBIX OTBET MOXKET OBITh MOJYYE€H HEMOCPEACTBEHHBIM MOCYETOM Oe3 MpuMeHeHHs PopMyII.
Tonyuum 603MOAHCHOCMb HAYYUMBCA:
®  onepuposamv NOHAMUAMU: NOCIE008aMENbHOCMb, APUDMeMUiecKas Npocpeccus, 2eoMempuiecKas npocpeccus;
®  pewams 340a4U HA APUDMEMUYECKYIO U 2e0MEeMPULECKVIO NPOSPeCCUio.

CTaTHCTHKA ¥ TEOPUSIBEPOSITHOCTH
Y4eHuK HAYYUTHCH:
®  UMETh NMPEACTABICHUE O POJIH 3aKOHA OOJBIINX YHCET B MACCOBBIX SIBICHUSIX.
B noBceqHeBHOM KU3HM U NIPU U3YYEHUH APYTUX MPEeAMETOB:
®  OIIEHMBATH KOJWYECTBO BO3MOKHBIX BAPHAHTOB METOJIOM Tiepebopa;
®  CpaBHUBAThb OCHOBHBIE CTATUCTUYECKUE XaPAKTEPUCTUKH, MIOJIYUEHHBIE B IIPOLIECCE PELIECHUS TPUKIAJHON 3aa4H, U3YUEHHUS
pEAIBHOTO SIBJICHUS;
®  OIICHWBATH BEPOSITHOCTD PEATLHBIX COOBITHI U SIBIICHUI B HECIIOXKHBIX CUTYAITHSIX
Y4YeHUK MOJYYUT BO3MOKHOCTh HAYYHTHCH:
®  onepupogamv NOHAMUAMU. CMOAOHYAMblEe U KPY208ble OUASPAMMbI, MAOIUYbl OAHHLIX, cpeoHee apudmemuueckoe, Meouana, Hauboavuiee u
HaumeHbulee 3HAYEHUsI BbLIOOPKU, pPA3MAX BbIOOPKU OUCNEpCUs U CMAHOAPMHOe OMKIOHeHUe, CAYHAUHAS USMEHYUBOCMbOAKMOPUAN YUCIA,
nepecmaHosKu u covemarust, mpeyeonvrux Ilackans
®  Onepuposamb NOHAMUSAMU. CAVHAUHBIL ONbIM, CAYYAUHLIL 6blOOP, UCHIbIMAHUE, INEMEHMAPHOE CAYYAUHOoe cobbimue (UCX00), KIACCUYecKoe
onpeoeneHue 8epoSIMHOCIU CLYYAHO2O0 COOLIMUSL, ONePAYUY HAO CYYAUHBIMU COOLIMUSMU,
®  npedcmasiame UHPOPMAayuIo ¢ NOMOWbIo Kpy2os Dilnepa;




®  pewams 3a0a4u HA GLIYUCTCHUE GEPOSMHOCIU € HOOCYEMOM KOIUUECMEd 8APUAHIMOE C NOMOWBIO KOMOUHAMOPUKUL.
B noeceonesnoil scusznu u npu uzyueHuu Opy2ux npeomemos:

®  u38leKamb, UHMEPRPemuposams U Hnpeobpazosvieams uH@opmayuioo, npeocmasieHHylo 6 madbauyax, Ha ouazpammax, epaguxax,
ompadicaouyio c80UCM8EaA U XapaKmepucmuKky peaibiblx NPOYeccos U AGNeHUl;

®  onpedensmv CMAMUCUYECKUE XAPAKMEPUCTIUKY 8b100POK NO MAOIUYAM, OUASDAMMAM, 2PAPUKAM, BLINOIHAMb CDABHEHUE 8 3ABUCUMOCTIL OM
yenu peulerus 3a0a4u;

®  OyeHusamv GePOSIMHOCb PEANbHBIX COOLIMUL U ABTIeHUL

TekcToBbIE 3a0a4N
Yuenuxk nojayyum 603MOMCHOCHLb HAYYUMDbCA:
*  Pewamo npocmole U CJl0IH#CHblEe 3a0a4u PA3HbIX MUNOE, d MAaAKH#ce 3a0a4u NOBLIUEHHOL mpydﬁocmu;
0' ucnojb3oeams pas3Hble KpamKue 3anucu Kak MoOenu MeKCcmos8 CLOMCHBIX 3a0a4 O nocmpoeHus NOUCKOBOU CXeMbl U peuleHus
3a0a4

®  uCccnedosame 8CEBO3MOMCHbIE CUMYyayUU Npu peweHUU 3a0a4 Ha 08uXceHue 1Mo peKe, paccmampusame pasHble cucmemsl omcyéma;

®  pewams Hecsi0XHble 3a0a4u o Mamemamuyeckol cmamucmuke;

e pewamb 3a0a4U o KOMbBUHAMOPUKe U meopuu 8eposmHocmeli Ha 0OCHO8e UCM0/1b308AHUSA U3Yy4YeHHbIX Memo0do8 U 060CHOB8bIBAMb pelieHUe;

e 087100emb OCHOBHbLIMU MemoOamMu PeLeHUA CloXemHbix 300a4: apugpmemuyeckuli, anzebpauyeckuli, nepebop sapuaHmos, 2ceomempudeckul,
epaguyeckuli, NpUMeHAMb UX 8 HOBbIX M0 CPABHEHUIO C U3Y4YEeHHbIMU CUMYAUUSX.

B noscedHe8HOU #U3HU U Npu usy4yeHuUu apyaux npedmemoes:

e 8bl0enameb npu peweHuu 30004 XapakmepucmuKku paccmampusaemoli 8 3a0aye cumyayuu, omsuYHsle 0m peadsbHbIX (Mme, 0m Komopbix
abcmpazuposanuce), KOHCMPYUPo8aMb Ho8ble CUMyauuU ¢ y4Emom 3mux Xapakmepucmuk, 8 YaCmMHoOCMuU, Npu peweHuu 3a0a4 Ha
KOHUeHmpayuu, y4umsi8ams naA0mHOCMb 8eU,ecmaa;

®  pewamoe U KOHCMpyuposams 3a0a4u Ha OCHOBE PACCMOMPEHUSA PeasbHbiX cumyauyuli, 8 KOmopbix He mpebyemca mo4Hsbili 8blYUCAUMENbHbIT
pe3syasmam;

® pewamo 3a0a4U Ha OBUXEHUE 10 PeKe, PACCMamMpPUBaAs pasHbie cucmembl omcyema

I'EOMETPHUA 9 KIIACC

I'eomeTpuyeckue mpeodpa3oBaHus
Y4yeHUK HAYUUTCS:

. Ctpouts ¢urypy, CAMMETPUYHYIO JaHHON (PUTYpEe OTHOCUTEIHHO OCH U TOUYKH.

B noBceqHeBHOI KU3HM U MIPU U3YYEHUH IPYTUX NPeIMETOB:

. pacrio3HaBaTh JBI)KEHHE OOBEKTOB B OKPY’KaIOIIEM MHpE;

. pacrno3HaBaTh CHMMETPHUYHbIE (PUTYpPHI B OKPY’KAIOIEM MHUPE

Y4eHMK MOJYyYUT BO3MOKHOCTh HAYYUTHCS:

. Onepuposams noHamuem 08UNCEHUs U NPeodpaA308aHus NO00OUs, 61a0emsb NPUEMAMU NOCMPOEHUsL Pu2yp C UCNOTIb308AHUEM

08udICeHUIl U NPeobpazosanuti no00OUs, NPUMEHAMb NOJIYYEHHbLe 3HAHUS U ONbIIM NOCMPOEHUN 8 CMENHCHBIX NPEOMemax U 6 pedibHblx
CUMYayUusx OKpyscaouje2o mupa,

. cmpoums gueypy, no0oOHYI0 OAHHOL, NOIB308AMbCI CEOUCMBAMU NOO00USL 0151 000CHOBAHUS CBOLICE USYD;

. NPUMEHSAMb CEOLLCMBA 08UNCEHULL OJIs1 NPOBEOCHUsL NPOCMEUUUX 000CHOBAHUL CBOUCME huyp.

B nogceonesnotl scuznu u npu uzyueHuu Opy2ux npeomemos:

. NPUMEHSIMb CBOUCMEA OBUNCEHULL U NPUMEHAMb N0000Ue OJis1 ROCMPOEHUL U BbIYUCTEHU




Bexkmopul u koopounamul Ha nnockocmu

Y4eHHK HAy4YuTCH:

. OmnepupoBath Ha 0a30BOM YPOBHE MOHATHAMH BEKTOP, CYMMa BEKTOPOB, ITPOM3BEJICHUE BEKTOpa Ha YNCIIO0, KOOPAUHATHI Ha
IJIOCKOCTH;

. OIpeNeNIATh NPUOIMKEHHO KOOPAUHATHI TOUKH 110 €€ U300paXKeHNI0 Ha KOOPAMHATHON INIOCKOCTH.

B noBcenHEBHOM KU3HU U IIPU U3YyYEHUU APYTUX IPEAMETOB:

. HCII0JIb30BaTh BEKTOPBI JIJIsl PELICHMSI IPOCTEUIINX 3a/1a4 Ha ONPEEIIEHUE CKOPOCTH OTHOCUTEIIBHOTO IBUKEHUS

Y4eHHK N0JyYUT BO3MOKHOCTh HAYYHTHCHA:

e Onepuposamv NOHAMUAMU BEKMOP, CYMMA, PA3HOCHb BEKMOPOS, NPOU3BE0eHUe BEKMOPA HA YUCTIO, Y20l MeNCO) BEKMOPAMU, CKATSIPHOE
npoussederue 8eKmopos, KOOPOUHAMbL HA NIOCKOCHU, KOOPOUHAMbL BeKMOPA,

®  GbINOIHAMb OelCMBUs HAO 8EKMOPAMU (CLOJHCeHUe, BbIUUMAHUE, YMHONCEHUE HA YUCTO), 8bIYUCTIAMb CKANAPHOE NPOU3BeOeHUe,
onpeoensims 8 NPOCMEUUUX CIYUASX Y20l MeHCOY 8eKMOPAMU, GLINOIHAMb PA3N0NCEHUE 6eKMOPA HA COCMABNAIouUe, NPUMEHAMb
HOJYYeHHble 3HAHUS 8 (hu3UKe, NOb308AMbCA (POPMYIOU BLIUUCTIEHUS. PACCTNOSHUSL MENCOY MOUKAMU O U3BECTNHbIM KOOPOUHAMAM,
UCNONB3068aAMb YPABHEHUSL (hucyp O/ peuleHus 3a0ay;

®  NPUMEHAMb 8eKMOPbl U KOOPOUHAMbL OJiSl peUleHUsl 2eOMeMPULEeCKUX 3a0ad HA 8bIYUCTEHUE ONUH, Y2ll08.

B noBceqHeBHOM KU3HU U NIPU U3YYEHUM APYTUX NpPeIMeTOB:

UCros6308amb MOHAMUSA 8EKMOPO8 U KOOPOUHAM 0114 peuleHuUs 3a0ay rno gusuke, 2eo2paguu u Opyaum y4ebHsim npedmemam
I'eomeTpHu4yeckue MOCTPOEHUS

Y4YyeHUK HAYYUTCS:

. N306paxaTh TUNOBBIE MI0CKHE (PUTYPHI U (PUTYPHI B TPOCTPAHCTBE OT PYKH U C TOMOIIBIO HHCTPYMEHTOB.

B noBceqHeBHOI KU3HM U MIPU U3YYEHUH IPYTUX NPeIMETOB:

. BBITIONTHSATH MPOCTEUIITNE TIOCTPOSHHUS HA MECTHOCTH, HEOOXOANMBbIE B peaTbHOU KU3HU

YdeHUK MOJYYUT BO3MOKHOCTH HAYYUTHCSH:

. u30bpaxcames munogvle NI0CKUe Gueypsvl U 06veMHble Mmela ¢ NOMOUbIO NPOCMEUUUX KOMALIOMEPHBIX UHCIMPYMEHMOS.
B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

. 8bINOIHAMb NPOCMeliuiue NOCMPOeHUs. HAd MeCIHOCIU, He00X00uMble 8 PealbHOU HCUSHUL;

. OYeHUBamyb pazmepsl peaibHblX 00bEeKMO8 OKPYHCAIOUe20 Mupa

I/I3Mep9HI/IH U BBIYUCJICHUA
Yuyenuk HAY4YIMTCH:

hd NPUMCHATDH (bOpMyJ'IBI nepuMeTpa, mjiomaiu 1 O6’béMa, IJIomajau MoBEPXHOCTU OTACIILHBIX MHOTOTPAHHUKOB ITPU BBIYUCJIICHUSX,
Koraga BCC 1aHHBIC UMCIOTCS B YCIIOBUU,
® MPUMCHATH TCOPECMY Hn(baropa, 0a3oBbIC TPUTOHOMCTPUYICCKNUEC COOTHOMICHUA IJId BBIYUCIICHUA IJINH, paCCTOﬂHHﬁ, IIomaaei B

MIPOCTEUIINX CIIyqasiX.

B nosceqHeBHOM KU3HHU U NPU U3YYEHUH IPYTHX NPEeIMETOB:

. BBIUUCIISTH PACCTOSIHUSI HA MECTHOCTH B CTAHJIAPTHBIX CUTYaLUAX, IJIOMAAH B MPOCTEHIINX CIIydasiX, IPUMEHATh GOPMYJIbI B
IIPOCTEUIINX CUTYaLUSIX B [IOBCEIHEBHOU KU3HU

Yuenuk nonyuum eosmorcnocmo nayuumoca:

. Onepuposams npedcmasnenusimu o obvéme kax eeauvunamu. Ipumensmo meopemy Ilughazopa, 06véma npu pewenuu
MHO20ULA208bIX 3A0AY, 8 KOMOPbIX He 8ce OAHHbLE NPe0CMABIeHbL SI6HO, d MpebYIOm GblYUCIEHUI, ONepUpPosanmsv DoIee WUPOKUM




KOUYeCmeom opmyn 00vbéma, 8bINUCIAMb XAPAKMEPUCMUKU KOMOUHAYUL puyp (OKpYHCHOCMEU U MHO20Y20bHUKOB) 8bIYUCTAMD
PACCMOANUSL MeAHCOY DUSYPamu, NPUMEHAMb MPUSOHOMempuyecKue Qopmyasl O 8bIYUCIEHUL 8 DOJIee CILONCHBIX CAYUASX,

. npOBOOUMb NPOCMble BLIYUCIEHUS HA 00bEMHBIX MeNax;

. Gopmyruposamsv 3a0a4u Ha BbIUUCTIEHUE 00BEMOS U Peulamsb UX.
B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

. NnpPOBOOUNMb BLIYUCTEHUS HA MECHHOCTIL,

NpUMEHAMb YOPMYbL NPU BLIYUCTEHUAX 8 CMENHCHBIX YUeOHbIX NpeoMemax, 8 OKpyjicaroujeli OeticmeumenbHoCmu

Ucnonb3yembie
TEXHOJIOTUH

Pa3zBuBaromiee oOyueHue

[IpobnemHoe oOyueHue
HuddepennmpoBannoe oOyueHne
JIMYHOCTHO-OpUEHTHUPOBAHHOE O0yUeHNE
UKT (uapopManmoHHO-KOMMYHHUKAIMOHHbIE)
310poBBecOEperaronue TeXHOJIOTUH

®DopMBbI KOHTPOJIS

KOHTpOJIBHBIC pa6OTbI, CaMOCTOATCIIbHBIC pa6OTBI, MaTeMaTHYEeCKUI JUKTAaHT, TCCTOBBLIC pa6OTLI, INPAaKTUICCKUC pa6OTBI, MPAaKTUKYMBI 110
PCIICHHUIO 3a1a4




