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PaGouast mporpamma 1o MaTeMaTHKe i OCHOBHOTO 0O0Ie00pa3oBaTeIbHON KOl pa3paboTana
Ha ocHoBanuu OOII yrBepxaenHoi npukazom aupexropa Ne58-o1 ot 30.08.2019 r..

OO0pa3oBaTenbHbIN MPOLIECC OCYIIECTBISAETCS B COOTBETCTBUU C IIEPEYHEM y4eOHUKOB BXOJSIIUX B
(benepanbHbI epeueHb yUeOHUKOB.

[lepedyeHp y4eOHUKOB €KETOAHO YTBEP)KIAEeTCsl MPUKa3oM aupekTopa mo OY
|. Ilnanupyemble pe3ybTaTbl OCBOEHUSI y4eOHOI0 NpeaMeTa
5-9 kiaccbl

JIMYHOCTHBIMH pe3yJIbTATAMM H3y4YeHHUs npenmera «Marematuka» (B BUIE CIEIYIOIIUX
yueOHBIX KypcoB: 5—6 kiacc — «Matemaruka», 7-9 kinacc — «Maremaruka» (Moaynb «Anredpa» u
Motk «['eoMeTpus») SBIASIOTCA CIIEAYIOIINE KauecTBa:

ePoccuiickass rpakgaHcKash WISHTHMYHOCTh (MAaTpUOTU3M, YyBaxkeHue K OrtedecTBy, K
IponuIoOMy M HACTOAIIEMY MHOIOHAIlMOHAJIBHOI'O HApoa POCCI/II/I, YYBCTBO OTBCTCTBCHHOCTHU H
nonra nepen Poaunoll, uneHTudukanus ceds B KauecTBe rpaxaaHuHa Poccum, cyObeKTHBHAsS
3HAYMMOCTh UCIOJIb30BAHUS PYCCKOTO s3BbIKA U S3BIKOB HapoJ0B Poccuu, oco3HaHMe U ONIyIeHUE
JUYHOCTHOW  COMPHUYACTHOCTH CyAbOe poccuiickoro Hapoma). Oco3HaHHE ATHHUYECKOM
IMPUHAJIC)KHOCTU, 3HAHUC HCTOPHUH, A3BIKA, KYJIbBTYPBI CBOCTO Hapoaa, CBOCTO Kpasi, OCHOB
KYJIbTYpHOTO Hacjeaus HapoJoB Poccun u yenoBeuecTBa (MASHTUYHOCTh YEJIOBEKA C POCCUHUCKOM
MHOTOHAIIMOHAJIBHOM  KYJIbTYpOH, CONPHYACTHOCTh HMCTOPUM  HAPOJAOB W  TOCYIApCTB,
HaXOJMBIIMXCS Ha TEPPUTOPUU coBpeMeHHoW Poccum); HHTepHOpH3alUs T'yMaHHUCTHYECKUX,
JEMOKPATUYECKUX U TPAJAUIMOHHBIX IIEHHOCTEH MHOTOHAIIMOHAJIBLHOTO POCCHHCKOTO O0OIIecTBa.
Oco3HaHHOE, YBOXUTEIbHOE U OOpOXKEIaTeIbHOE OTHOILIEHHE K MCTOPUH, KYIbType, PEeUrHH,
TpaauLUsAM, S3bIKaM, IIEHHOCTSIM Hapo10B Poccuu u Hapo0B Mupa.

¢ ['OTOBHOCTh M CIIOCOOHOCTH OOYYAIONIUXCS K CAaMOPa3BUTHIO M CaMOOOpPa30BaHUIO Ha
OCHOBE MOTHBAIIMK K 00YUEHUIO U MMO3HAHUIO; TOTOBHOCTh U CIIOCOOHOCTH OCO3HAHHOMY BHIOOPY U
MMOCTPOCHUIO JajbHEHIIIEH WHIMBUyaTbHONW TPACKTOpUHM OOpa3oBaHUs Ha 0a3e OPUEHTUPOBKU B
Mupe npodeccuil u npodeccuoHalbHBIX MPEANOYTEHUH, C YYETOM YCTOMYHMBBIX MO3HABATEIbHBIX
HUHTEPECOB.

e Pa3zBuToe MOpaJIbHO€ CO3HAHUC W KOMIICTCHTHOCTH B PCIICHHWHN MOpPaJIbHBIX HpO6HeM Ha
OCHOBC JIMYHOCTHOI'O BBI60pa, (bOpMHpOBaHI/Ie HPAaBCTBCHHBIX YYBCTB U HPAaBCTBCHHOTI'O IIOBEACHMNA,
OCO3HAHHOTO M OTBETCTBEHHOIO OTHOIIEHHS K COOCTBEHHBIM MMOCTYIIKaM (CHOCO6HOCTB K
HpPaBCTBEHHOMY CaMOCOBCPHICHCTBOBAHUIO, BEPOTEPIIMMOCTD, YBAXUTCIBHOEC OTHOLICHUE K
PCIIMTHO3HBIM YYBCTBAM, B3IJIAJaM J'IIO,Z[CI71 HJIK UX OTCYTCTBHUIO; 3HAHUC OCHOBHBIX HOPM MODPAJIH,
HPaBCTBCHHBIX, AYXOBHBLIX HACAIIOB, XPaHHUMbIX B KYJIbTYPHBIX TpaAULUAX HAPOIAOB POCCI/II/I,
TOTOBHOCTb Ha HX OCHOBE K CO3HATCIbHOMY CAMOOTIPAHUYCHHUIO B IIOCTYIIKAX, IIOBCIACHUM,
PAaCTOUYHUTCIIBHOM HOTpe6I/ITeHBCTBe; C(i)OpMI/IpOBaHHOCTL l'IpCI[CTaBJICHI/Iﬁ 00 OCHOBaxX CBETCKOH
9TUKH, KYJIBTYPbI TPAAUIIUOHHBIX peJ'IHl"HfI, HUX POJIX B PA3BUTHU KYJIBTYPbI U UCTOPHUU Poccum n
YCJIOBCUCCTBA, B CTAHOBJICHUHU TI'PAXKIAHCKOI'O O6H.[€CTBa u pOCCHfICKOIZ TOCyAapCTBEHHOCTH;
IIOHUMAHHUC 3HAYCHUSA HPABCTBCHHOCTU, BEPBI U PCIIUTHUU B KU3HU YCIIOBCKA, CEMbU U 06H_ICCTB8.).
C(l)OpMI/IpOBaHHOCTB OTBCTCTBCHHOI'O OTHOLICHHUA K YYCHUIO; YBAKUTCIIBHOTO OTHOILICHUS K TPYAY,
HaJIMYUC OIIbITa Y4aCTUA B COLMAJIBHO 3HAYUMOM TpYIC. Oco3HaHHE 3HAYCHHUS CEMbHU B JKH3HU
YCJIOBCKa H 06H_IGCTB8., MNPUHATUEC NEHHOCTH ceMeHoMn JKU3HH, YBAXUTCIBHOC U 3a00TINBOE
OTHOIIICHUE K YJIEHaM CBOEH CEMBH.

e CpopMUPOBAHHOCTh IIEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKd M OOIIECTBEHHON MPAKTHUKH, YUYUTHIBAIOIIETO COLMAIBHOE, KYJIBTYPHOE,
SA3BIKOBOE, TyXOBHOE MHOT000pa3re COBPEMEHHOI'O MHpa.

.OCO3HaHHOe, YBAXUTCIIBHOC U )106p0>i<enaTenLHoe OTHOIICHHUEC K APYroMy 4YCJIOBCKY, €ro
MHCHHIO, MHPOBO33PCHUIO, KYIbTYPC, A3bIKY, BCpC, Fpa)K,HaHCKOf/'I no3uiuu. I'0OTOBHOCTE M
CIIOCOOHOCTh BECTH auaiaor € JAJpyruMu JIHFOABMHU W JOOCTUTAaTb B HCM B3aWMMOIIOHUMAHUA



(mmenTuUKanUs ce0s Kak MOJTHOMPABHOTO CyOheKTa OOIIEHUS, TOTOBHOCTh K KOHCTPYHPOBAHHIO
oOpa3a mapTHepa MO JHaJory, TOTOBHOCTh K KOHCTPYMPOBAaHHUIO 00pasza JAOMYCTHMBIX CIIOCOOOB
JMaiora, TOTOBHOCTh K KOHCTPYHMPOBAaHHIO TIpollecca JUajora KaKk KOHBEHIIMOHUPOBAHUS
MHTEPECOB, MPOLEAYP, TOTOBHOCTh M CIIOCOOHOCTH K BEICHUIO TIEPETOBOPOB).

© OCBOEHHOCTb COLMAJIBHBIX HOPM, IIPaBWJI IOBEJCHHUS, posie U GOpPM COLIMAIbHOM KU3HU B
rpynmnax M cooOliecTBax. YdacTue B IIKOJbHOM CaMOYIPaBJIEHWU W OOLIECTBEHHOW >XU3HU B
Ipesienax BO3PACTHBIX KOMIIETEHIIUI C YyYE€TOM PETMOHAJIBHBIX, STHOKYJIBTYPHBIX, COLIMAIBHBIX U
HKOHOMHUYECKUX 0COOeHHOCTeH ((hopMUpOBaHHE TOTOBHOCTH K YYaCTHIO B TIPOIIECCE YHOPSA0UCHUS
COLIMAJIBHBIX CBSI3€W U OTHOILEHUH, B KOTOPbIE BKJIIOYEHBI U KOTOpbIE (POPMUPYIOT CaMU y4allluecs;
BKJIIOUEHHOCTb B HEMOCPEICTBEHHOE TIPAXIAHCKOE Y4acThe, TOTOBHOCTh Y4acTBOBaTh B
KU3ZHEJESATEIbHOCTH MOJIPOCTKOBOTO 00LIECTBEHHOTO 00BbeIMHEHNS, MPOIYKTUBHO
B3aMMO/ICHCTBYIOLIEr0 C COLMAIbHON Cpeoi U COIMAIbHBIMM MHCTUTYTaMU;UCHTUPUKAUS ce0st
B KauecTBE CYOBEKTa COLMAIBHBIX MpPeoOpa3oBaHU, OCBOCHHME KOMIIETEHTHOCTEH B cdepe
OpraHU3aTOPCKOM AEATEIbHOCTU; HMHTEPUOPHU3AIMs LEHHOCTEH CO3MAATEIbHOTO OTHOILIEHUS K
OKpY’Karolllel 1elCTBUTEIbHOCTH, IIEHHOCTEN COLMAIbHOTO TBOPUYECTBA, LIEHHOCTU MPOIYKTUBHOMN
OpraHMu3ali COBMECTHOW IESTEeNbHOCTH, caMOpeal3allud B IPYNIE U OpraHu3allid, [EHHOCTH
«IpYroro» Kak paBHONPABHOTO  mapTHepa, (GopMHUpOBaHME  KOMIIETEHIMI  aHau3a,
MPOEKTUPOBAHMS,  OpraHU3aluu  JIEATEIbHOCTH,  pedieKkcuu  HM3MEHEHHWiHl,  crmocoOoB
B3aUMOBBITOJJTHOTO  COTPYAHHUYECTBA, CIOCOOOB  pealu3alli  COOCTBEHHOTO  JIUIEPCKOTO
MOTEHIHANA).

e ChopMHUPOBAHHOCTD IIEHHOCTH 3JI0POBOTO M 0€30macHOT0 00pa3a >KU3HHU, WHTEPUOPU3AITUS
npaBuJI HWHAUBUAYAJIBHOIO W KOJIJICKTHBHOI'O 0€e3011acCHOTO IIOBCACHUA B tIpe3BI)I‘-IaI‘/'IHI)IX
CUTYallUsIX, YTPOXKAIOIIUX KU3HU M 3I0POBBIO JIFOACH, MPABWII MOBEACHUS HA TPAaHCIIOPTE W Ha
JOpOTax.

¢ Pa3BUTOCTh ACTETUYECCKOTO CO3HAHUS Yepe3 OCBOCHUE XYI0KECTBEHHOTO HACIICIUS HApOIOB
Poccun u Mupa, TBOPYECKOW JIEATEIBHOCTH ICTETHYSCKOTO Xapakrepa (CIOCOOHOCTh MOHHMATh
XYIOXKECTBEHHBIC  IMPOM3BEACHUS, OTPAXKAIOIIME  pa3HbIe  JTHOKYJIBTYPHBIC  TPATUIUH;
c(OPMHUPOBAHHOCTh OCHOB XYJIOXKCCTBCHHOW KYJIBTYPBl OOydaromUXcs KaK 4acTH HMX OoOmmei
JYXOBHOM KYJIBTYpBI, KAK 0COOOT0 CIOCc0o0a MO3HAHUS JKU3HH U CPEJICTBA OPraHU3AIMH OOIICHH S,
ACTETHYECKOE, SMOIMOHATBHO-IICHHOCTHOC BHUICHUE OKPYKAIOIIEr0 MHpa; CIOCOOHOCTh K
SMOIMOHAIBHO-IICHHOCTHOMY ~ OCBOCHHIO  MHpA, CAMOBBIPDOKCHUIO W  OPUCHTAIlMM B
XYJ0)KECTBEHHOM W HPAaBCTBEHHOM ITPOCTPAHCTBE KYIBTYPHI; YBOKCHHE K HCTOPUH KYJIBTYPBI
cBoero OredecTBa, BBIPAKCHHONW B TOM YKCJIC B IOHMMAaHHU KPAacOTHI YeJOBEKa; MOTPEOHOCTh B
OOIICHUHN C XYJ0KECTBEHHBIMU TPOM3BEICHUSIMH, CPOPMHUPOBAHHOCTh AKTUBHOTO OTHOIICHHS K
TPAIUIMSIM XYI0)KECTBEHHON KYJIBTYPhl KaK CMBICIOBOM, SCTETUYECKON M JIMYHOCTHO-3HAYMMOM
IIEHHOCTH ).

.C(bOpMI/IpOBaHHOCTb OCHOB JKOJIOTMYECKOM KYJIBbTYPHI, COOTBCTCTBYI-OH_Ieﬁ COBPEMCHHOMY
YPOBHIO JOKOJIOTMYCCKOIO MBIIUICHUA, HAJIWYHUC OIbITa 3KOJOIMYCCKU OpI/IeHTHPOBaHHOﬁ
peq)HeKCHBHO-OHeHOqHOﬁ u HpaKTquCKOﬁ ACATCIIbBHOCTHU B JKU3HCHHBIX CUTYaAllUAX (FOTOBHOCTB K
HCCICAOBAHUIO MPUPOABI, K 3aHATUAM CEIIbCKOX035HCTBEHHBIM TPyAOM, K XYIOKCCTBECHHO-
ICTECTUYCCKOMY OTPAKCHUIO MPHUPOABI, K 3aHATUAM TYPU3MOM, B TOM YHUCJIC 3KOTYPHU3MOM, K
OCYIICCTBJICHUIO anponooxpaHHoﬁ ,Z[eﬂTeJ'ILHOCTI/I).MeTal'[pe]_IMeTHble PE3YyIbTAaThl BKIHOYAKOT
OCBOCHHBIC O6y‘IaIOH_II/IMI/IC}I MCKIPCIMETHBIC TIOHATUA W YHHUBCPCAJIBHBIC y‘IC6HHe JIeNCTBUSA
(perJ'IHTI/IBHBIe, MNO3HaBaTCJIbHLBIC, KOMMYHI/IKaTI/IBHBIe).

PeryasituBubie YY /1

1. VYMeHue caMOCTOATENBHO ONPENCHATH IeNu OOy4deHHs, CTaBUTh M (POPMYIHUPOBATH
HOBBIE 33J]audl B yueOe M MO03HaBaTEIbHOM JIeSTeTbHOCTH, pa3BUBAaTh MOTHUBBI M MHTEPECHI CBOEH
MO3HABATENbHOH JiesATeTbHOCTH. OOyUaromUNHCs CMOXKET:

e aHaNM3MpPOBATh CYIIECTBYIOIIME U  IUIAHUpOBaTh Oyaymue oOpa3oBaTelbHbIE
pE3yIbTaThI;



® HICHTU(UIIUPOBATH COOCTBEHHBIE TPOOIEMBI M OTIPENICNIATH TJIABHYIO IPOOIeMy;

e BBIJIBUraTh BEPCHM DELICHUs MpoOIeMbl, (OPMYIMPOBATH THUIOTE3bl, MPEABOCXUIIATH
KOHEUHBIN pe3ysbTarT;

® CTaBUTh IIENIb JICSATEIHLHOCTH HA OCHOBE OIPENEIEHHONW MPOOJIEMBbl U CYIIECTBYIOIIMX
BO3MOJKHOCTEH;

e (QopmymupoBaTh ydeOHBIE 3aayll KaKk IMIard JIOCTIKCHHS IIOCTABJICHHOW LeNH
NeSITENIbHOCTH;

e 00O0CHOBBIBATh IIEJIEBBIC OPHEHTUPHI M IPHOPUTETHI CCHUIKAMU HA IIEHHOCTH, YKA3bIBas U
000CHOBBIBAS JIOTHYECKYIO MTOCIIEA0BATEIHHOCTD IIATOB.

2. VYMeHHE CaMOCTOSTENIBHO IUTAHUPOBATh IyTH JOCTIDKEHHS IeJleld, B TOM YHCIE
albTepHATUBHbIE, OCO3HAHHO BHIOMpaATh Haunbosiee 3PPEKTUBHBIE CIIOCOOBI PEIICHUs YYEOHBIX U
MO3HABATENBHBIX 3a7a4. OOyUarOIIHIICS CMOXKET:

e OmpeaensiTh HE0OX0AUMbIE AeWCTBUE(S) B COOTBETCTBUM C y4eOHOM M NO3HABATENIbHOU
3a/laueil U COCTABIISATH AIITOPUTM MX BBINOJTHEHHUS,

e 00OCHOBBIBATh M OCYLIECTBIISITh BBIOOp Haubosee 3(p(GEKTUBHBIX CIIOCOOOB pPELICHUS
y4eOHBIX U M03HABATEIbHBIX 33/1a4;

® OMNpeAensiTh/HaXOqUTh, B TOM 4YHCJIE M3 MPEIIOKEHHBIX BAapUAHTOB, YCIOBHUS JIs
BBITIOJTHEHUS YIEOHOM U MO3HABATEILHOM 3aa4H;

e BBICTpaUBaTh JKU3HEHHbIE IUJIaHBl HA KpPaTKOCpPO4YHOe Oynyilee (3asBISATH IleJIeBbIE
OpPUEHTHUPBI, CTABUTh aJCKBAaTHbIE UM 3aJlaud U MpeuiaraTh IEHCTBUS, yKa3biBask U 0OOCHOBBIBAs
JIOTUYECKYIO MOCJIEI0BATENIbHOCTD 1IaroB);

e BbHIOMpaTh U3 MPEUIOKEHHBIX BaPHAHTOB M CaMOCTOSITENIbHO MCKAaTh CPEACTBa/pecypcChl
IUISl pELIeHUs 3aa41/I0OCTUKEHUS 1LIeIH;

® COCTaBJIATh IUIAH pEIIEHUs M[poOjgeMbl  (BBINOJHEHHS IPOEKTa, IPOBEINECHHUS
HCCTIeI0BaHU);

® OIpeaeaTh NOTEHIMANbHbIE 3aTPYAHEHUS NPU pEIIeHUU y4eOHOW M IMO3HABATEIbHOM
3aJjaud U HaXOAUThb CPE/ICTBA JUISl UX YCTPAHEHUS;

® OIIMCHIBATh CBOM OIBIT, OPOPMIISS €ro Ui epeau APYrUM JHOASIM B BUJIE TEXHOJIOTUU
peleHus NpaKTUYECKUX 3a1a4 OIPeJesICHHOTO Kilacca;

® [UIAaHUPOBATh U  KOPPEKTUPOBaTb CBOIO  MHIMBHAYaJIbHYI0  00pa30BaTENIbHYIO
TPAEKTOPHIO.

3. YMeHHEe COOTHOCHUTh CBOM JAEHCTBHS C IUIAHUPYEMBIMHU PE3YJIbTaTaMU, OCYIIECTBIISTH
KOHTPOJIb CBOCH JESITEIbHOCTH B MpOLEcce AOCTHKEHHsI pe3ysbTaTa, OINpelesATh CIOCOObI
JEUCTBUI B paMKax IpeUIOKEHHbBIX YCIOBUI M TpeOOBaHM, KOPPEKTUPOBATh CBOM JEHCTBUS B
COOTBETCTBUU C U3MEHSIOIIENCS cuTyaruei. OOyJaronuiics CMOKET:

® OIpeleNsiTh COBMECTHO C MEJaroroM M CBEPCTHUKAMHM KpPUTEPUHU IUIAHUPYEMBIX
Pe3yabTaTOB U KPUTEPUM OLICHKH CBOEH YUeOHOMU /1eATeIbHOCTH;

® CHUCTEeMaTU3UPOBATH (B TOM YHUCIIE BBHIOMpATh HMPUOPUTETHBIE) KPUTEPHH IUIAHUPYEMBIX
Pe3yabTaTOB U OLICHKU CBOEH JIeATEIbHOCTH;

e 0oTOMpaThb MHCTPYMEHTHI [UIi OLIGHUBAHHUS CBOEHW JEATENIbHOCTH, OCYIIECTBIAThH
CaMOKOHTPOJIb CBOEH JIEITENbHOCTH B PAMKax MPeUI0KEHHBIX YCIOBUM U TpeOOBaHMIA;

® OILICHUBATH CBOIO JIEATEIBHOCTh, APTYMEHTUPYS IPUUMHBI JOCTHKEHUS WIA OTCYTCTBHS
IUIAHUPYEMOTO PE3YiIbTaTa;

® HaxOJWUThb JOCTaTOYHbIE€ CPEACTBA [UI1 BBIMNOJHEHUS Y4eOHBIX JecTBUH B
U3MEHSIOIENCs CUTYalluu W/WIIH TIPH OTCYTCTBUH IJIAHUPYEMOTO Pe3ylbTaTa;

e paboTas 1Mo CBOEMY IUIaHY, BHOCUTh KOPPEKTUBBI B TEKYIIYIO IESITEIbHOCTh Ha OCHOBE
aHaJM3a  WM3MEHEHMM  CHUTyallun Uil TIOJIYYEHHs  3alUVIAaHUPOBAHHBIX  XapaKTEPUCTUK
POIYKTa/pe3ynbTara;

® YCTaHaBIMBaThb CBS3b MEXKIAY [OJYyYEHHBIMH XapaKTEpPUCTUKAMU MNPOAYKTAa H
XapaKTepUCTUKaMHM IIpollecca JAEATEIbHOCTH M 10 3aBEPUICHUM JEATENBHOCTH IpeularaTh
U3MEHEHHE XapaKTEPUCTHUK Npoliecca ISl MOJIyUEHHUs YIyUIIEeHHbIX XapaKTePUCTUK MPOAYKTA;



® CBEpSITh CBOM JICHCTBUS C LEIbIO W, NPH HEOOXOJUMOCTH, HCIPABIATh OIIMOKH
CaMOCTOSTEIIHHO.

4. VYMeHHe OIICHWBATh IPABUIBHOCTh BBITOJHECHUSI Yy4eOHOW 3amauu, COOCTBEHHBIC
BO3MOXHOCTH €€ pemieHnsa. O0ydarouics CMOXKET:

® OMNpeACIsATh KPUTCPUU MPABUIHLHOCTH (KOPPEKTHOCTH) BBITIOJIHEHUS yIeOHOH 3a1a4;

® AHAIM3HPOBATH U 0OOCHOBBIBATH PUMEHEHUE COOTBETCTBYIOIIECT'O MHCTPYMECHTAPUS IS
BBITIOJTHEHHS YIEOHOM 3a/1a4u;

e CBOOOJHO IMOJIB30BATHCS BHIPAOOTAHHBIMU KPUTEPUSMH OLIEHKH W CAMOOIICHKH, UCXOJS
U3 LU U UMEIOIINXCS CPEJICTB, pa3nyas pe3ysibTaT v ClocoObl JeCTBUH;

® OIEHWBATHh MPOAYKT CBOCH MAEATENBHOCTH II0 3aJaHHBIM H/HIM CaMOCTOSTEIEHO
OTIpEJICIICHHBIM KPUTEPHSIM B COOTBETCTBUU C TICIBIO JCSITEILHOCTH,

e 00OCHOBBIBaTh JOCTI)KAMOCTH €T BBIOPAHHBIM CITOCOOOM Ha OCHOBE OILIEHKH CBOUX
BHYTPEHHUX PECYPCOB M JJOCTYITHBIX BHEITHUX PECYPCOB;

e (uKCHpOBaTh U AaHAIU3UPOBATH IMHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

5. Brmagenwme OCHOBaMH  CaMOKOHTPOJS, CAaMOOIICHKH, TPHHATHS  pEIICHHA U
OCYIIECTBJICHUSI 0CO3HAHHOTO BHIOOpA B yUeOHOU U Mo3HaBaTeNbHON. OOYyJaroNIuics CMOXKET:

e Ha0IOATh M aHAIM3UPOBATH COOCTBEHHYIO YYEOHYIO M MMO3HABATEIBHYIO NESTEITLHOCTh
U JICATENIbHOCTD JAPYTUX 00YUJaIONIMXCSI B MPOIIECCE B3aMMOITIPOBEPKH;

® COOTHOCHTH peajibHbIC W IUNIAHUPYEMbIE Pe3yIbTaThl WHANBHIYAILHOW 00pa3oBaTeIbHON
JESITETLHOCTH | JICJIaTh BBIBO/IBI,

® TPUHHUMATH PEIICHUE B YUCOHOW CUTYyallMH U HECTH 32 HETO OTBETCTBEHHOCTD,

® CaMOCTOSITENIFHO OTIPEACISATh MPHUYUHBI CBOETO yCIleXa WM HeyclieXxa W HaXOIWTh
CHOCOOBI BBIX0/1a U3 CUTYAIlUU HEYCIeXa;

® PETPOCIEKTUBHO OMPEIENATh, KaKhe [EHCTBUS MO peHIeHHI0 Y4eOHOW 3ajadyu WiIn
mapamMeTpel OTHX JCWCTBUH TPUBEIM K TIOJYYEHHUIO HWMEIOIICTOCS TMPOJIyKTa Yy4eOHOM
NesITeNIbHOCTH;

® JIEMOHCTPHUPOBATH TMPHUEMBl PETYISIUN MCUXO(PU3UOJIOTHUYECKUX/ SMOIMOHATIBHBIX
COCTOSIHUM 17151 TOCTHKEHUS 3P dexTa yermokoeHus (YCTpaHSHHS IMOITMOHAIBHON HANIPSHKEHHOCTH ),
apdexta BoccTaHOBICHHUS (OciaabiieHUs TPOSBICHUN yToMmiieHHs), d(d@dekTa axTUBH3AIUU
(TOBBIIIEHUS TTCUXO0(U3HOTIOTMUECKON PEaKTUBHOCTH).

Ilo3naBaTenabnblie YY /1

6. VYMeHue ompenensaTh MNOHATHUS, CO3JaBaThb OOOOILEHHUS, yCTaHABJIMBATh AaHAJIOTHUH,
KJIaCCU(UIMPOBATh, CAMOCTOSTEIbHO BBHIOMpPATh OCHOBAHHS W KPUTEPHH IJsl KiacCU(UKALUU,
YCTaHaBIMBATh  MPUYMHHO-CIICJICTBEHHBbIE  CBA3H, CTPOUTH  JIOTUYECKOE  PaCCyXKICHHE,
yMO3aKIioueHne (MHAYKTUBHOE, NEAYKTUBHOE, 10 aHAJIOTWH) M JIeNaTh BbIBOJABL. OOyyaromuiics
CMOXKET:

e 1100MpaTh CIOBA, COTIOYUHEHHBIE KIIFOYEBOMY CIIOBY, OMPEIEISIONINE €ro MPU3HAKH U
CBOMCTBA;

® BBHICTpAaUBaTh JIOTUYECKYIO ILIEMOYKY, COCTOSIIYI0 M3  KIIOYEBOTO ClIOBA H
COTOUYUHEHHBIX EMY CIIOB;

® BBIICIATH OOUIUI MPU3HAK JIBYX UM HECKOJIBKUX MPEIMETOB WU SIBICHUN U OOBSICHSITH
UX CXOJICTBO;

e 00BEAUHATH NMPEAMETHI U SIBIICHUS B TPYIIIHI IO OMIPEICTICHHBIM TPU3HAKaM, CPAaBHUBATb,
KIIacCU(PUIIMPOBATH U 00001aTh (PAKTHI U SIBICHUS;

® BBIICIATH SBJICHUE U3 OOIIET0 psAa APYrUX SBICHUI;

® OMmpeensaTh 00CTOSATENbCTBA, KOTOPBIC MPEANIECTBOBAIM BOZHUKHOBEHUIO CBSI3U MEXKIY
SBIICHUSIMHU, U3 OTUX OOCTOSTENbCTB BBIJCNATH OMPECNSAIONINE, CIOCOOHBIE OBITH MPHUYUHOM
JAHHOTO SIBIICHUS, BBISBIISATH IPUYUHBI U CIICICTBUS SIBJICHUH;

® CTPOUTH PACCYKIEHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHHUSIM M OT YaCTHBIX
SIBJICHUN K OOIITUM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCY)XJIEHHE Ha OCHOBE CPAaBHEHUS MPEAMETOB U SBIICHUH, BBIJEISAS IPH ATOM



oO111e Npu3HaKy;

e m3yarath MOJYYEHHYIO HH(POpPMAIMIO, HWHTEPHPETHPYS €€ B KOHTEKCTEe peracMon
3a/1a4y;

® CaMOCTOSITENIFHO YKa3bIBaTh Ha MH(OPMAIIMIO, HYXAAIOUIYIOCS B MPOBEPKE, Mpeiarath
Y TIPUMEHSTB CIIOCO0 MPOBEPKH JTOCTOBEPHOCTH HH()OPMAIHH;

e BepOATM30BaTh YMOIMOHAIBHOE BIIEYATICHNE, OKa3aHHOE Ha HETO HCTOYHHKOM;

e OOBACHATH SIBJICHUSA, TMPOIECCHl, CBS3M ¥ OTHOIICHHS, BBIBISIEMBIE B XOJE
[I03HABATEIbHON U HCCIIEOBATENbCKON AEATEIbHOCTU (MPUBOAUTH OOBSACHEHUE C U3MEHEHUEM
(bopMBI TIpeNCTaBICHUS; OOBACHATD, NETATU3UPYsT WU 0000Imast; OObACHATh C 3aJaHHOW TOYKHU
3peHus);

® BBIABIATH M Ha3bIBaTh MIPUYHHBI COOBITHS, SIBIICHHS, B TOM YHCJIE BO3MOXKHBIE /Hanboee
BEpOSATHBIE TPUYUHBI, BO3MOXHBIE TMOCIEICTBHS 3aJaHHOW TPUYMHBI, CaMOCTOSITEIBHO
OCYIIECTBIISIS] IPUIMHHO-CIICICTBEHHBIN aHATN3;

® JleraTh BBIBOJ] HA OCHOBE KPHUTHUYECKOTO aHAIM3a Pa3HBIX TOUEK 3PEHHUs, TOATBEPHKIATh
BBIBOJI COOCTBEHHOH apryMEHTAIel WIIH CAMOCTOSTENTFHO MOJTYyYeHHBIMU JaHHBIMHU.

7. YMeHme co3/iaBaTh, NMPUMEHSATh M MPE0oOpa3OBHIBATh 3HAKH W CUMBOJIBI, MOJEITH WU
CXEMBI JUIsl peleHus yaeOHBIX U MO3HaBaTeIbHBIX 3a1a4. OOy4aronuiics CMOXKET:

e 0003Ha4YaTh CUMBOJIOM W 3HAKOM IIPEIMET W/WIIH SIBIICHUE;

® OIpENeNsATh JIOTHYECKUE CBSI3M MEXKIY MpeaMeTaMd W/WIN SIBICHUSMH, 0003Ha4YaTh
TaHHBIE JIOTHYECKHIE CBS3H C TIOMOIIBIO 3HAKOB B CXEME;

e C03/aBaTh a0CTPAKTHBIN UM peanbHbIN 00pa3 mpeaMeTa u/uiH SIBJICHUS;

® CTPOWTH MOJIETB/CXeMY Ha OCHOBE YCJIOBUH 3a/1a4 W/WJIH CTIOCO0a €€ pelieHus;

e co3/laBaTh BepOasibHbIE, BEIECTBEHHbIE W WHGOPMAIMOHHBIE MOJENIN C BbIJEICHHEM
CYIIECTBEHHBIX XapaKTepUCTHUK OOBEKTa [Uid OIpeAeseHus crnocoba pelieHus 3aJaud B
COOTBETCTBUU C CUTYallUEH;

e 1peoOpazoBbIBATh MOJIENH C LETIbI0 BBISBIECHUS OOIIUMX 3aKOHOB, OIPEIESIOMINX
JAHHYIO TIPEIMETHYIO 00J1aCTh;

® TIEPEBOJUTH CIOXKHYIO MO COCTaBy (MHOTOACTEKTHYIO) MH(popManuio u3 rpadudeckoro
Wik GOPMaIM30BaHHOTO (CHMBOJIBHOTO) MPECTABICHUS B TEKCTOBOE, U HA000OPOT;

® CTPOUTH CXEMY, AIFOPUTM ACHCTBHS, UCIPABIATH WM BOCCTAHABIMBATH HEU3BECTHBIN
paHee aNropUTM Ha OCHOBE UMEIOIIETOCs 3HaHHs 00 00bEKTe, K KOTOPOMY MPUMEHSIETCS] AITOPUTM;

® CTPOUTH JI0OKA3aTEeNbCTBO: MPSIMOE, KOCBEHHOE, OT MPOTHUBHOIO;

® aHAIM3HPOBATH/peIEKCHPOBATH OMBIT Pa3pabOTKH U peaiu3aluud y4eOHOro IMPOEKTa,
UCCIEeIOBaHUS (TEOPETHUUECKOT0, SMIIUPUYECKOr0) Ha OCHOBE MPEJIOKEHHON MpoOiIeMHOMN
CUTYaIiH, IOCTaBJICHHON LIeNTU W/WIIK 3aJJaHHBIX KPUTEPHUEB OLIEHKU MPOYKTa/pe3yabpTaTa.

8. CwmpicnoBoe ytenue. OOy4arOMUNHCs CMOXKET:

® HAXoAUTh B TeKcTe TpeOyemyro uHpopmanui (B COOTBETCTBUU C LEISIMH CBOEH
JeSITEeNILHOCTH);

® OpUEHTHPOBATHCS B COJEPKAHWU TEKCTa, IOHUMATh LEIOCTHBIM CMBICT TEKCTa,
CTPYKTYpUPOBATH TEKCT;

e YCTaHaBJIMBATh B3aUMOCBSI3b OITMCAHHBIX B TEKCTE COOBITUA, SIBJICHHIA, IPOIECCOB;

® PpE3IOMUPOBATH INIABHYIO UCIO0 TEKCTA;

® TIpeoOpazoBbIBAaTh TEKCT, IEPEBOMASH» €ro B JAPYT'yI0 MOJAIbHOCTh, HHTEPIPETHPOBATH
TEKCT  (XYOOKECTBEHHBII W  HEXYJOXKEeCTBEHHBIM —  y4eOHbIN, HAy4YHO-TIOMYJISPHBIN,
uHPOPMAIMOHHBIN, TeKCT non-fiction);

® KPUTHYECKU OLIEHUBATH COJIEpkKaHUe U POpPMY TEKCTa.

9. ®opmupoBaHHEe U PA3BUTHE DKOJOTHMUECKOTO MBIIUICHUS, YMEHUE MPUMEHSTh €ro B
MO3HABATEIHbHON, KOMMYHUKATHBHOM, COLMAJIBHON MPAKTUKE W MPOQPEeCCHOHATHHON OpHEHTAIUH.
OOy4Jarmuics CMOXKET:

® OIIpeNeNsATh CBOE OTHOIICHUE K IPUPOTHON Cpese;

® aHANM3HPOBATh BIHUSHUE OKOJOTHMUYECKUX (HAKTOPOB HA Cpely OOHWTAaHUS >KHBBIX



OpraHU3MOB;
® IIPOBOJIUTH NPUYUHHBINA U BEPOSTHOCTHBIA AHAIU3 DKOJOTMYECKUX CUTYALIHI;
® TIPOTHO3MPOBATh W3MEHECHUS CHUTYyallud TPU CMEHE JEHCTBUS OgHOTO (hakTopa Ha
JecTBHE Ipyroro (hakropa,
® PacHpOCTPaHATh SKOJOTMYECKHE 3HAHUS W y4aCTBOBATh B TMPAKTHYECKUX Jiejax I10
3alIUTE OKPYKAIOLIEH CPEJIbL;
® BBIpaXXaTh CBOE OTHOIIICHUE K MPUPOJIC YePe3 PUCYHKU, COUNHEHHUS, MOJICTH, TPOCKTHHIC
paboTHI.
10. Pa3BuTHE MOTHBAIIMU K OBJIAJICHUIO KYJbTYpPOU aKTUBHOTO HCIOJB30BaHUS CIIOBAper U
JPYTUX MOUCKOBBIX cucTeM. OOyJaromuiicss CMOXKET:
® OTIpECNIATh HEOOXO0IUMBIE KITFOUEBhIE TTOMCKOBBIE CJIOBA U 3aMPOCHI;
® OCYIIECTBIIATh B3aUMOJICHCTBUE C AJIEKTPOHHBIMU TOMCKOBBIMU CUCTEMAMHU, CIIOBAPSIMH;
¢ hopMUpOBaTH MHOKECTBEHHYIO BHIOOPKY M3 MOUCKOBBIX HCTOYHUKOB TSI 0ObEKTUBU3AIINN
pPe3yNbTaTOB MOUCKA,;
® COOTHOCHTH ITOJTYYEHHBIEC PE3YJIbTAThl IOUCKA CO CBOEH JEATEIbHOCTBIO.
KommyHukatuBHubie YY /|
11. YMeHre OpraHvn3OBbIBaTh y4eOHOE COTPYAHHYECTBO M COBMECTHYIO JIEATEIBHOCTh C
YYUTENEeM U CBEPCTHHKAMM; pab0TaTh HHANBUIYAIbHO M B TPYIIINE: HAXOAUTH O0IIee PelIeHrne U pa3pemaTh
KOH(IIMKTHI HA OCHOBE COTJIACOBAHHMS IO3MIIMH M y4eTa MHTEpecoB; (popMyarpoBaTh, apryMEHTHPOBAThH U
oTcTanBaTh CBOE MHeHHE. OOYJArOIIHIICS CMOXKET:
® ONpEIENsATh BO3MOXKHBIE POJIH B COBMECTHOM JIEATELHOCTH;
® UTrpaTh ONMPEACIICHHYIO POJIb B COBMECTHOM JIEATEITLHOCTH;
® TPUHUMATH MO3UILINIO COOECeHNKA, TOHUMAas TMO3UIIMIO APYroro, pa3inyaTh B €r0 peyu:
MHEHHE (TOYKY 3PEHHS ), T0KAa3aTEIbCTBO (APTyMEHTHI), (PaKThI; TUIIOTE3bI, aKCHOMBI, TCOPHH;
e OmpeAensTh CBOM ACHCTBHUS M JACWUCTBUS MapTHEpa, KOTOpbIE CIIOCOOCTBOBAIM HWIIU
MPENSATCTBOBAINA MTPOYKTUBHOW KOMMYHUKALIVH;
® CTpPOUTH TMO3UTHBHBIE OTHOILIEHUS B Ipolecce y4yeOHOM U  IO3HaBaTENbHON
NEeSATENbHOCTH;
® KOpPPEKTHO M apryMEHTHUPOBAHHO OTCTAaWBAaTh CBOIO TOUKY 3PEHHS, B JIUCKYCCUU YMETh
BBIJIBUTaTh  KOHTPApryMEHThI, IMepepa3upoBaTh CBOK MBICIb (BJIaJieHUE MEXaHHU3MOM
SKBHUBAJICHTHBIX 3aM€H );
® KPUTHYECKH OTHOCUTBCA K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IIPU3HABATh
OLIMOOYHOCTH CBOETO MHEHHUS (€CIIM OHO TaKOBO) U KOPPEKTHUPOBAThH €r0;
e qpejylaraTh albTEPHATUBHOE pelIeHUE B KOH(MIMKTHON CUTYaIlUH;
® BBIICIATH OOIIYIO TOUKY 3pEHUS B JUCKYCCUU;
e JIOTOBapUBaThCA O TpPaBWIAX M BOMpOcax sl OOCYXKIEHUS B COOTBETCTBHH C
[IOCTaBJIEHHOU Mepe] IPyNmou 3a1auei;
® OpraHM3oOBBIBaTH y4eOHOE B3aUMOJEHCTBUE B Trpymmne (OmpeneisTh oOIlue Ienu,
pacnpeensiTh POy, I0OTOBapUBAThCS APYT C APYTOM U T. [1.);
® YCTpPaHATh B paMKax JAuajora pa3pblBBl B KOMMYHHKAIMH, OOYCIOBJICHHBIC
HEMOHMMAaHHEM/HETIPUATHEM CO CTOPOHBI coOeceqHIKa 3a1auu, (JOPMBI UITH COJepKaHUS AUajora.
12. YMmeHue OCO3HAaHHO HCIIOJIb30BaTh pEUYEBBIC CPEACTBA B COOTBETCTBHM C 3aauei
KOMMYHHKAITMH JJIS1 BBIPQXKEHHUS CBOMX UYYBCTB, MBICIEH M MOTpPeOHOCTEH ISl MIAaHUPOBAaHUS U
peryiasiiud CBOEW NEATENbHOCTH; BIAJEHUE YCTHOM M MNHUCBMEHHOM pPEYbl, MOHOJOTMYECKOMU
KOHTEKCTHOM peubto. O0ydaronuiicss cMOxeT:
e oOmpefensaTh 3a7adyy KOMMYHHUKAIIMM W B COOTBETCTBHHM C HEW OTOUpATh pEUYEBBIC
CPEICTBA;
e OoTOMpaTh U HCIIOJB30BATh PEUYEBHIE CPEJCTBA B MPOIECCE KOMMYHUKALUU C IPYTUMH
JIOJIbMHU (JIMAJIOT B Mape, B MaJOW Ipynme u T. 1.);
® TPEJCTABIATH B YCTHOM WJIM THUCHbMEHHOW ¢opMe pa3BepHYTHIN IJIaH COOCTBEHHOM
NESITENbHOCTH;



e coOnromaTh HOPMBI IMYOJIMYHOW pedd, periJjaMeHT B MOHOJOTe U JTUCKYCCHU B
COOTBETCTBUU C KOMMYHUKAaTUBHOU 3a/1auen;

e BBHICKa3bIBaTh U OOOCHOBBIBATH MHEHUE (CYXIEHHUE) U 3allpallliBaTh MHEHHUE NIapTHEPA B
pamMKax uaora;

® IPUHUMATH PELIEHUE B XOJI€ AUAJIOTa U COTJIACOBBIBATh €r0 C COOECETHUKOM;

® C03/aBaTh NMCbMEHHBIE «KIUILIUPOBAHHbBIE» U OPUTHHAIIbHBIE TEKCTHI C UCIIOIb30BAaHUEM
HEOOXOMMBIX PEYEBBIX CPEICTB;

® JCNOJb30BaTh BepOaJbHbIE CpENCTBA (CpeACTBAa JIOTMYECKOW CBSI3M) JJIsl BBIIACJICHUS
CMBICJIOBBIX OJIOKOB CBOEr'0 BBICTYILJICHUS;

® JCIOJb30BaTh HeBepOasbHbIE CpeacTBa WIH HarJisIHble MaTepuabl,
MOATOTOBJIEHHBIE/OTOOPAHHBIE MIOJT PYKOBOJACTBOM YUHUTEIS;

e JieNaTh OLIEHOYHBIHN BBIBOJ O JOCTHKEHHUH 11€TM KOMMYHHUKAI[UN HETIOCPE€CTBEHHO MOCIIE
3aBepUICHUS] KOMMYHUKAaTUBHOTO KOHTaKTa U 00OCHOBBIBATH €TO.

13. ®opmupoBaHWe€ ¥ pa3BUTHE KOMIIETEHTHOCTH B OOJNACTH HCIIOJIB30BaHUS
nH(}OPMaLlMOHHO-KOMMYHUKAIIMOHHBIX TexHoJsioru# (nanee — UKT). OGyuaronuiicss cMOXeT:

® [IeJICHANIPABIEHHO MCKAaTh W HCMOJb30BaTh MHPOPMALMOHHBIE PECYPChl, HEOOXOAUMbIE
JUTSI pelieHrs yaeOHBIX U MPAaKTHUECKHX 3a/1a4 ¢ momoiibio cpeacts UKT;

e BbHIOMpaTh, CTPOUTH W UCHOJB30BaTh aJEKBAaTHYI0 HH(OPMAIMOHHYIO MOJENb IS
nepeaul CBOMX MBICIEH CpelICTBaMU €CTECTBEHHBIX M (POPMANIbHBIX SA3BIKOB B COOTBETCTBHUHU C
YCIIOBUSMH KOMMYHUKAIIUH;

e BbHIIEIATh MH(OPMALMOHHBINA acleKT 3aJaud, ONEepUpOBATh JAHHBIMH, HCIOJIb30BaTh
MOJIeNb peLIeHUS 3a1a4u;

® 1CIIOJIb30BaThb KOMIIBIOTEPHBIE TEXHOJIOTUH (BKJIIOYas BBIOOp a/JeKBAaTHBIX 3ajaue
MHCTPYMEHTAJBHBIX ~ MPOTrPaMMHO-aNIapaTHbIX  CPEICTB U CEpPBHUCOB) ISl pPELICHHUs
MH(GOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX y4EOHBIX 3aJjay, B TOM YMCJIE: BIUUCIICHUE, HATUCAHUE
IIUCEM, COUMHEHUH, TOKIIal0B, peepaToB, CO3JaHNe MPE3EHTALUHN U Jp.;

® 1CII0JIb30BaTh HH(OPMALHIO C YIETOM 3THUECKUX U PABOBBIX HOPM;

e co3gaBaTh HH(OPMALMOHHBIE PECYpChl Pa3sHOrO TUNA M Ul pasHbIX ayIuTOpHi,
coOurogaTh HH(GOPMALIMOHHYIO TUTHEHY U IpaBuiia HHPOPMALIMOHHONW O€3011aCHOCTH.

IIpenmMeTHbIMHU pe3yabTaTaMM U3ydeHUs npenmera «MaTeMaTHKa» SIBISIFOTCS CIEAYIOLIUE
YMEHHSL.

BbIyCKHMK HAay4YMTcaA B 5-6 Kjaccax (AJi MCIOJIb30BAaHUSI B NOBCEJHEBHOU
’KU3HU U oOecriedyeHUs BO3MOKHOCTH YCIEUIHOro NPOAOJIKeHUs OOpa30oBaHUSA Ha
6a30BOM YpOBHe)

e OmnepupoBaTh Ha 0a30BOM ypOBHe1 MOHATUAMHU: MHOXECTBO, DJJIEMEHT MHOXECTBA,
IMOAMHOXECTBO, ITPUHAIJICIKHOCTD,

® 3aJaBaTbhb MHOXECTBA IEPEIYUCICHUEM HUX 3JIEMEHTOB;

® HaxoAUuThb ICPECCUCHUC, O6’be,I[HH€HI/I€, IHOAMHOXXECTBO B HpOCTeﬁH.IHX CUTyalusx.

B noBceaHeBHOI KU3HM U NMPH U3YyYEHUH APYTUX MPeIMETOB:

® pAacCIO3HaBaTh JOTHUYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS.
Yucaa

° OHepHpOBaTB Ha 0a30BOM YPOBHEC TMOHATHUAMHU: HATypaJlbHOC YHUCIO, LEI0€ YHCIIO,
OOBIKHOBEHHAs ,Z[pOGL, JACCATHYHAasA ,I[pO6I>, CMCHIAHHOC Y1 CJIO, pallTMOHAJIbBHOC YUCIIO,

® JCIIOJIB30BaTh CBOWMCTBA YHCEI U ImpaBuJjia HeﬁCTBHﬁ C palrOoHaJIbHbIMU 4YHUCIIaMU TIpH
BBIITOJIHECHU N BLIHHCHGHHﬁ;

1 .
31ech U Janee — pacro3HaBaTh KOHKPETHBIE MPUMEPHI OOIINX MOHSITHI [0 XapaKTEePHBIM MTPU3HAKAM, BBIIOIHSIThH
JICUCTBUS B COOTBETCTBUH C ONMPE/ICICHUEM U IPOCTEHIIIMMHU CBONCTBAMU TOHATHH, KOHKPETU3UPOBATH PHMEPAMHU

0o0I1[1e TTIOHATHS.



® HCIOJb30BaTh MPU3HAKU ACIMMOCTH Ha 2, 5, 3, 9, 10 IIPpU BBIIIOJIHCHHUN BBIUMCJICHUHN U peuICHUH
HCCJIOXKHBIX 3a1a4;

® BBIMNOJHATH OKPYIVICHHUEC pallMOHAJILHBIX YHUCEII B COOTBETCTBHUU C IIPAaBUIIAMU,

® CpaBHUBATH pallMOHAJIbHBIC YUCJIA.
B noBceHeBHOM KM3HHU U NIPU U3YyYE€HUHM APYrUX MPEeAMETOB:

® OLCHHBATL PE3YJILTAThI BBIUMCIICHUH IIpyu pCIICHUH MMPAKTUYCCKUX 3a1a4,

® BbIMNNOJIHATH CPABHCHHUE YK CCII B PCAJIBHBIX CUTYAlIHUAX;

® COCTaBJIATh YUCIIOBBIC BBIPAXKCHUSA IIPU PCIICHUU IMPAKTHUYCCKUX 3adad W 3a4a4 U3 ApYyrux
y4eOHBIX MPEIMETOB.
CTaTHCTHKA U Teopusi BepOSITHOCTEl

e [lpeacraBisaTh JaHHBIC B BUAC TAOJIHII, TUATrPAMM,

e YyuTaTh UHMOPMAIUIO, TPEICTABICHHYIO B BUJIE TaOIHUIIbI, THATPAMMBI.
TexcroBble 3a1a4n

e Pemarh HeCIOXKHBIE CIOJKETHBIE 3aJ]aul pa3HbIX THIIOB HA BCE apu()METHUECKHE JCHCTBHS,

® CTPOWTH MOJIEb YCIIOBHS 3a]a49u (B BUIE TAOJHUIIBI, CXeMBbI, PUCYHKA), B KOTOPOI JJaHbI 3HAYCHUS
ABYX U3 TPEX B3aMMOCBA3aHHBIX BEJIMYWH, C LEIbIO ITOMCKa PCHICHHUA 3aJa4u,

® OCYUIECTBIISITH CIIOCOO MOMCKA PeIleHNs 33/1a4H, B KOTOPOM PacCyKJIEHHE CTPOUTCS OT YCIOBHUS
K TpeOOBaHMUIO WIIH OT TPEOOBAHMS K YCIIOBHIO;

® COCTaBJIATH IJIaH PCIICHUSA 3a1a4u,

® BbIACIIATH 3TANbl PCIICHUSA 3a/1a4U,

® MHHTCPIPETUPOBATH BBIYHUCIUTCIIBHBIC PE3YJIBTATHI B 3aaa4€, UCCIICAOBATh ITOJIYUYCHHOC PCHICHUEC
3aj1a4m;

® 3HATh pa3IU4NEe CKOPOCTEH 0OBEKTa B CTOSYEN BO/IE, IPOTHUB TEUEHUS U 11O TEUCHUIO PEKH;

® pCIaTh 3a/la4i Ha HAXO0XKICHUEC YaCTHU YHUCJia K YUClia 110 €TI0 4aCTH;

e pemaTh 3aJadd pa3HBIX THIIOB (Ha paboTy, Ha MMOKYIKH, Ha JBIDKCHUE), CBSI3BIBAIOIINX TPH
BCIIMYUHBI, BBIACIIATE OTH BEIMUYMHBI U OTHOMICHUA MEXY HUMU,

® HaxXxOoAUuTh IMPOLECHT OT 4YHCJia, YHUCJIO IO IMPOUCHTY OT HEro, HaXOAWUTh IMPOUCHTHOC OTHOUICHUEC
ABYX YUCECII, HAXOAUTh IMPOLUECHTHOC CHUXKCHUC UJIU IPOLECHTHOC IMMOBBINICHNU € BEJINYHNHBI;

® pelaTh HECIOKHBIE JIOTUYECKHE 3aJ]Ja4l METO/IOM PaCCYKACHUH.
B noBcegHeBHOI KU3HM U IPH U3YyYEHHUHU APYTHX NPeIMETOB:

® BBIJIBUraTh I'MIIOTE3bl O BOBMOXHBIX MPEACIIbHBIX 3HAYEHUAX UCKOMBIX BEJIMUMH B 33/a4e
(menaTh MPUKUIIKY)
Harasignasi reomerpus
I'eomerpuueckne Gurypsbl

e OmnepupoBarh Ha 0a30BOM ypOBHE MOHATHSAMH: (UTrypa,TOUYKA, OTPE30K, MpsimMasi, JIyd,
JIOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJbHUK U YETBIPEXYrOJIbHUK, IPSIMOYIOJIbHUK M KBaJpar,
OKPY)KHOCTh W KpyI, NPSMOYTOJbHBIA mMapamienenunea, kyO, map. M3o0paxaTh u3ydaembie
(Gurypsl OT pyKd U ¢ IOMOIIbIO IMHEHKU U [IUPKYIIS.

B noBcegHeBHOI KU3HM U NIPU M3Y4YEHUH APYTUX NPeIMETOB:

® pemarh NMPaKTHIECKUE 3a7a9 C MPIMEHEHNEM ITPOCTEHINX CBOICTB (uryp.
HN3mepeHus u BbIYMCICHUSA

® BBINOJIHATH U3MEPEHUE JJIMH, PACCTOSIHUM, BEJIUYMH YIJIOB, C IOMOIIBIO UHCTPYMEHTOB
JUISl UBMEPEHUH JUIUH U YTJI0B;

® BBIYUCIIATH MUIONIAAN PSIMOYTOJIbHUKOB.
B noBcegHeBHOI KU3HU U NIPH U3YyYeHHUHU APYTHX NPeIMETOB:

® BBIYUCIIATH PACCTOSHUS HAa MECTHOCTM B CTaHAAPTHBIX CHUTYalUsX, IUIOHIAJH
MPSIMOYTOJIbHUKOB;

® BBLIMOJHATh MPOCTEHUINIME MOCTPOCHUS M W3MEPEHHs] Ha MECTHOCTH, HEOOXOIMMBIEC B
peanbHOM KU3HHU.
Hcropust MaTeMaTHKHU

® ONUCBHIBATh OTACJIbHBIC BBIJAIOIIUECS PE3YJIbTaThl, IMOJIYYEHHbIE B XOJE pPa3BUTH
MAaTEMAaTHKHU KaK HayKH;



® 3HATh NPUMEPbl MATEMATUUYECKUX OTKPBITUM M UX aBTOPOB, B CBSI3M C OTEUYECTBEHHOW U
BCEMUPHOU UCTOPUEH.

BbINyCKHUK NOJIYYUT BO3MOXKHOCTh HAYYUThCA B 5-6 Kjaccax (4/14 o6ecnie4yeHUus
BO3MO>KHOCTH yCHELTHOT0 NMPOA0/)KEHUsI 00pa30BaHUsA HAa 6A30BOM H YIJIyGJIEHHOM
YPOBHSX)

DJIeMEeHTHI TEOPUM MHOKECTB M MATEMATHYECKOI JIOTUKH

e Onepuposamv’ nOHAMUAMU.  MHOXNCECME0, —XAPAKMEPUCIUKI — MHOXNCECMEd, — dIeMeHm
MHOJIcecmaa, nycmoe, KOHeuHoe U OeCKOHeuHOe MHOXMCECME0, NOOMHOHCECMBO, NPUHAOTIEHCHOCMb,

®  onpedensamv NPUHAONIEHCHOCMb DNIEMEHMA MHONCECMBY, O00bEOUHEHUI0 U NnepeceyeHulo
MHOJICECM8; 3a0a8aMb MHOICECTBO C NOMOWLIO NEPEUUCTEHUS INEMEHMO8, CI0BECHO20 ONUCAHUSL.

B noBceHeBHOM KU3HU U NPU U3YyYEHUH APYTUX MPeAMETOB:

®  pPACnO3HABAMb JO2UHECKU HEKOPPEKMHbBIE 8blCKA3bIBAHUSL,

® CIMpoumsv YenouKu yMo3akito4eHull Ha OCHO8€e UCNOIb308AHUS NPABUTL TO2UKU.
Yucna

o  Onepuposamv NOHAMUAMU: HAMYPATLHOE HUCLO, MHONCECMBO HAMYPATbHLIX 4Yucel, yeroe
YUCNIO, MHONCECMBO YenblX Hucel, O0ObIKHO8EHHAs Opobb, Oecamuunas Opodb, CMeWanHHoe YUcio,
PAYUOHATIbHOE YUCTO, MHOHNCECIBO PAYUOHANLHBIX YUCEN, 2e0MEMPUYeCKas UHmepnpemayus HamypaibHbIXx,
Yenvix, payuoHAIbHbIX,

®  NOHUMAMb U OOBACHAMb CMBLCT NOZUYUOHHOU 3ANUCU HAMYPATLHORO YUCIA,

®  BLINOJHAMb 6LIYUCICHUSA, 8 MOM YUCILE C UCNONb30BAHUEM NPUEMOE PAYUOHATILHBIX BbIYUCTEHUI,
000CHO8bIBANb ANICOPUMMBL BbINOJIHEHUS OeUCMBUIL,

®  ucnoavzosams npusnaxu oenumocmu va 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmol u npoussedenust yucei
npU BLINOTHEHUU BLIYUCTEHUN U peuleHUU 3a0ay, 000CHOBbIBAMb NPUSHAKU OeTUMOCIIU,

®  BLINOIHAMb OKpYNeHUe PAYUOHANLHBIX YUCeN ¢ 3d0AHHOL MOYHOCMbIO;

®  Ynopsao0oyUBamsb YUCIA, 3ANUCAHHbBIE 8 8UOE OOLIKHOBEHHLIX U 0eCAMUUHBIX Opobell;

o naxooumv HO/[ u HOK uucen u ucnonv3o8amse ux npu peweHuu 3a0d, .

®  onepuposamv NOHAMUEM MOOYIb YUCIA, 2eOMEeMPUIECKas UHMEPNPemayus MO0V YUCIA.

B noBcegHEeBHOI KU3HM U IIPH U3YYEHHHU APYTHX NPeIMETOB:

®  NPUMEHAMb NPABUNLA NPUOTUNCEHHBIX 8bIYUCTEHULL NPU peuleHUU NPAKMUYECKUX 3a0a4 u
peuteHuu 3a0a4 Opy2ux y4eOHvlX npeomemos,

®  GLINOJHAMb CPABHEHUEe Pe3)IbMamo8 8blYUCIeHUL NPU peueHUuY NPaKmuyecKux 3aoad,
8 MOM HUCIe NPUOTIUNCEHHBIX BbIYUCTICHUL,

®  COCMasnAmb YUCIOBblE BbIPAIICEHUS U OYEHUBAmdb UX 3HAYEHUS Npu peuleHuu
NPAKMUYECKUX 3a0ay U 3a0ay u3z opy2ux yueOHvlx npeomMemos.

YpaBHeHUsI M HEPABEHCTBA

e  Onepuposamb NOHAMUAMU: PABEHCMBO, YUCTI0B0€ PABEHCMEO, YPABHEHUE, KOPEeHb
VPABHEHUS, peuleHue YPagHeHus, YuCi0680€e HepageHCcmeo.

CraTuCcTHKA U Teopusi BepOSITHOCTEH

o Onepuposamv nOHAMUAMU. CIMOAOYAMbIE U KPY208ble OUASPAMMbL, MAOIUYbI OAHHBIX, CPeOHee
apugmemuyeckoe,

®  u3BIEeKAmMb, UHDOPMAYUIO, NPEOCMABIIEHHYIO 8 MAOIUYAX, HA OUazpamMmax,

® cocmasnams mabauysl, CMpoUms OUAZPAMMbL HA OCHOBE OAHHbIX.

B noBceHeBHOM KM3HHM M NIPU M3YYEHUH APYTUX MPEAMETOB:

*  u36IEKAMb, UHMEPNPEMUPOSAMb U Npeodpazoevleams uHGopmayuio, NPEOCMABIeHHYI0 8
maodIuyax u Ha OUAzpammax, OmMpaxcarowyro COUCM8a U XapakmepucmuKky peaibHblX npoyeccos u
A6JIeHUII.

TexcroBbIe 3a1a4U

o Pewamo npocmole U CIlOCHbIE 3a0ayu PA3HBIX mMunoes, a makKoice 3(10(191/{ noevblUeHHOU

mpyoHoCmu;

2
SHGCL " [aJie€ — 3HATb ONPCACIICHUC TOHATHSA, YMCTb MMOACHATH €0 CMBICII, YMCTb UCIIOJIb30BATh IOHATHUEC U €TI0
CBOMCTBa IIpyu NpOBCACHUN paCCY)I(,I[eHHI;‘I, JAO0Ka3aTeJIbCTB, pCHICHNUH 3a/1a4.



®  UCNONB306aMb  pasHble KPAMKUE 3aNUCU KAK MOOeNU MEeKCMO8 CIONCHbIX 3a0ay  Oisl
NOCMPOEHUsI NOUCKOBOU CXEMbL U PEUEHUs 3a0aY;

®  3HAMb U NPUMEHIMb 00a cnocoba NOucKa peulenus 3a0ay (om mpedo8anus K YCl08U U Om
YCA08USL K MpebOo8anuio);

®  MOOenUposams paccylicoeHus npu NOUCKe PeuleHus 3a0ay ¢ NOMOWbIO pad-cxemvl;

®  Gbl0ENAMb IMANGL PEUEHUsL 3A0AUU U COOEPICAHUE KANCA020 IMAnd;

*  UHMEPnpPemupo8amb GbLIYUCIUMENbHbIE DPE3VIbMAmbl 8 3a0aye, UCCIed08amb NOJYYEHHOe
peuterue 3a0auu,

®  GHATMU3UPOBAMb BCEBOZMOICHBIE CUMYAYUU B3AUMHO20 DACNONLONCEHUS. 08YX O0ObLEKMOos u
UBMEHeHUe UX XAPAKMEPUCIUK NPU COBMECTHOM OBUICEHUU (CKOPOCMb, 8peMs, PACCMOsSIHUE) NPU PelleHuu
3a0ay Ha 08udICeHUEe 08YX 00BEKNOB KAK 6 0OHOM, MAK U 8 NPONMUBONOLONCHBIX HANPABTICHUSIX,

®  UCCIe008amb  BCEBO3MOICHbIE CUMYAYUU NPU pPeuleHuu 3a0ad HA OBUdICEHUe NO peKe,
paccmampueams pasHvie CUCMeMbl OMCHemda;

*  pewamv pazHooOpasHble 3a0aUU «HA YACTUY,

®  pewamsb U 000CHOBLIBAMb C80€ peuleHUue 3a0ay (8bl0enamb MaAmMeMamuieckKyo 0CHOB))
HA HAXO0JCOeHUe YaACMU YUCAA U YUCTA N0 e20 Yacmu Had OCHO8E KOHKPEMHO20 CMbICIa OpoouU;

®  0co3HaBamb U OOBACHAMb UOEHMUYHOCMb 3A0aY PA3HBIX MUNO0, CEA3bIBAIOUUX MPU
BeNUYUHbL (Ha pabomy, HA NOKYNKU, HA OBUJCEHUE), BblOeNsIMb MU GEeIUYUHbL U OMHOULEHUS
MedHcoy HUMU, NPUMEHSAMb UX NpU peueHuu 3a0ay, KOHCmPYUposams cobCcmeeHHvle 3a0ayu
VKA3AHHBIX MUNOS.
B noBceaHeBHOIM KU3HM ¥ MPH U3YyYEHUH APYTUX MPEIMETOB:

®  gblOenAMb NpU peuleHuu 3a0ad XApaKmepucmuku paccmampueaemol 6 3aoaue
cumyayuu, OmauuHble Om peanbHulX (me, Om KOMOPbLIX AOCMPAaUupo8anucs), KOHCMpYuposams
HOBble CUmMyayuu ¢ y4yemom OMux Xapakmepucmukx, 6 HacCMHOCMU, NpU peuleHuu 3a0ad Ha
KOHYEeHmMpayuu, y4umoléams niomHoCmyb 8eujecmasd,

®  pewiams U KOHCMPYUPOBAMb 3a0a4U HA OCHOBE PACCMOMPEHUS PEaNbHbIX CUMYAYUl, 8
KOMOpbIX He mpedyemcs MOYHbIL GbIYUCTIUMENbHbIU Pe3YIbmam,

®  pewiams 3a0a4u HA OBUNCEHUE NO peKe, PACCMAMPUBAsL PA3HbLE CUCMEMb] OMCcYemd.
Harasignasi reomerpus
I'eomerpuueckne purypsbl

o 3e1examv, uHmMepnpemuposamsv U npeodpas0sbleams UHMOOPMAYUIO O 2e0MempPUHecKux
uzypax, npedcmagieHHyio Ha Yepmedcax;

*  uz06padicam uzyuaemvie Guypol OM PyKU U ¢ NOMOUWBIO KOMNLIOMEPHBIX UHCIMPYMEHMOS.
N3mepenusi u BbIYMCIEHUS

®  GLINOJHAMb UMEpeHUe ONIUH, PACCMOAHUL, BEIUYUH V2ll08, C NOMOUWbIO UHCIPYMEHMO8
0/18 us3MepeHull OUH U Y208,

®  GBIYUCTAMb NAOWAOU NPAMOY2ONbHUKOS, KBAOpAmos, 00beMbl NpPIMOY20/bHbIX
napainnienenuneoos, Kyoos.
B noBcegHeBHOM KU3HM U NPH U3YYEHUH APYTUX MPeIMETOB:

®  GLIUUCHAMb PACCMOSAHUSL HA MECMHOCMU 6 CMAHOAPMHLIX CUMYAYUSX, NIOWAOU YHACHKO8
HPAMOY2ONbHOU (POPMBL, 00BEMbL KOMHAM,

. 8bINOHANb NPOCMENUUE NOCIPOCHUS HA MECIMHOCMU, HEOOXOOUMbLE 8 PEAbHOU HCUZHU,

®  OyeHusamv pazmMepbl PEAbHbIX 0OBLEKNOE OKPYICAIOWE20 MUDA.
Hcropust MaTeMaTHKHU

. Xapaxmepuzoeamsv 6Kk1a0 8bl0QIOUWUXC MAMEMAMUKOS 8 PA3CUMUE MAMEMAMUKU U UHBIX
Hayuuwix obaacmetl.

BbINyCKHUK Hay4YUTCA B 7-9 Kjaccax (A/11 MCnoJib30BaHMA B IOBCEAHEBHOM »KMU3HU U
ob6ecne4eHUsI BO3MOXKHOCTH YCIIENIHOT0 NPO 02 KeHUA 00pa30BaHUs HA 6a30BOM

ypOBHe)
JJIeMEHThI TEOPUH MHOKECTB U MATEMATHYECKOH JJOTMKH



e OmepupoBaTh Ha 6a30BOM ypOBHE® TIOHATHSAMH: MHOKECTBO, OIEMEHT MHOMKECTBA,
MTOIMHOYECTBO, IPUHAIJISKHOCTb;

®  3a7aBaTh MHOXKECTBA MEPEUUCIEHUEM UX JJIEMEHTOB;

® HaXOAWTH MepeceueHre, O0beANHEHNE, TOIMHOKECTBO B IPOCTEHUIIINX CUTYAIUIX;

e omnepupoBaTh Ha 0a30BOM YpOBHE IOHSTUSMH: ONpEIeNieHHe, akKCHoMa, Teopema,
JI0Ka3aTeIbCTBO;

® TIPUBOAMUTH IPUMEPHI U KOHTPIIPUMEPHI I MOATBEPKIECHUS CBOUX BBICKA3bIBAaHUI.
B noBceHeBHOM KU3HU U NPU U3YYECHUH JAPYIUX NPeIMeTOB:

®  HCIOJIb30BaTh TrpaduyecKoe TMPEeACTaBICHUE MHOXECTB Ui ONHUCAHUSA PEaTbHBIX
MIPOLIECCOB | SIBJICHUH, PU PEIICHUH 3a/1a4 IPYTUX y4eOHBIX IMPEAMETOB.
Yucaa

e OnepupoBath Ha 0a30BOM YpOBHE TIOHSATHUSMHU: HATypalbHOE YHCIIO, IEJIoe YHCIO,
OOBIKHOBEHHAas! JIpoOb, JecATUYHAs JApPOOb, CMENIaHHAs JApoOb, pallOHAaJbHOE YHCIIO, apru(QMeTHYECKUN
KBaJPATHBIN KOPEHB;

®  HCIIOJIB30BAaTh CBOMCTBA YHCEN U NPaBUJIa ACHCTBUM IIPU BBIIIOJIHEHUU BBIUMCIICHUI;

®  HCHONB30BaTh MPU3HAKK JAeTUMOCTH Ha 2, 5, 3, 9, 10 mpu BBHINOTHEHWH BBIYUCICHUN H
pElIeHUH HECIOXKHBIX 3a/1aY;

®  BBHINOJHATH OKPYTJIEHNE PAllMOHAIBHBIX YHCET B COOTBETCTBUH C MTPAaBHIIAMH;

e  OIIEHMBATH 3HAUYEHHUE KBAIPATHOTO KOPHS U3 TOJIOKHUTEIHHOIO IIEJI0T0 YHCHa;

®  pacrio3HaBaTh pAIlOHAIBHBIE U UPPAIIMOHAIBHBIEC YHCTIA;

®  CpaBHMBATH YHCJIA.
B noBceHeBHOM KU3HU U NIPU U3YyYE€HUM APYTrUX NMPEeIMETOB

®  OIIEHUBATH PE3yAbTATHl BEIYMCIECHUH MPH PEIICHUH MPAKTHYECKUX 3a/1a4;

e  BBINOJHATH CPABHEHHE YHCEN B PEANBHBIX CUTYalUsX;

®  COCTaBJIATh YHCIIOBBIC BBIPAXXCHHS IIPH PELICHUM NPAKTUYECKUX 3a1ad W 3a7ad U3 JPYTUX
Y4IEOHBIX TIPEAMETOB.
ToxnecTBeHHbIE MPe0OPaA30BAHUSA

e  BoIonHATH HECIOXKHbIE IPe0Opa30BaHMsl Ul BHIYMUCICHNUS 3HAYEHUI YMCIIOBBIX BbIPaKEHUH,
COJiep KaIlKX CTEIEHH C HAaTYPaJIbHBIM II0Ka3aTeIEeM, CTEIIEHH C LIEIBIM OTPHIIATEIBHBIM IT0OKa3aTeEM;

®  BBIIOJHATH HECJIOXKHBIE MPE0OPa30BaHUS LIENBIX BBIPAKEHUN: PACKPbIBAaTh CKOOKHU, IPUBOANUTH
MOI00HEBIE ClIaraeMBbIe;

®  HCHOJNB30BaTh (OPMYJBl COKPALIEHHOIO YMHOXEHMs (KBagpaT CyMMbl, KBaapaT pPa3HOCTH,
Pa3HOCTH KBAIPATOB) TSI YIIPOIIEHHS BBIYMCICHIH 3HAYSHUI BBIPAKECHUN;

e  BBHIIONHATH HECIOXHBIE NPE0OOpa30BaHMUs APOOHO-TMHEHHBIX BBIPAKCHUNH M BBIPAKCHUH C
KBaJpaTHBIMHU KOPHSMH.
B noBcegHeBHOI KU3HU U NIPH U3YyYEHHUHU APYTHX NPeIMETOB:

®  TIOHMMAaTh CMBICII 3aIIMCH YUCIIA B CTAHJAPTHOM BHUJIE;

e  omepupoBaTh Ha 0A30BOM YPOBHE MOHSATHEM «CTaHIAPTHAS 3aIMCh YHCIIA.
YpaBHeHNs 1 HEPABEHCTBA

e OrnepupoBaTh Ha 0a30BOM YpOBHE TMOHATHUSMHU: PABEHCTBO, YHCIOBOE PaBEHCTBO,
YpaBHEHHUE, KOPEHb YpPaBHEHHUS, PELICHUE YPaBHEHHs, YHCIIOBOE€ HEPAaBEHCTBO, HEPAaBEHCTBO,
pelIeHre HEpaBEHCTBA,
MPOBEPATH CIPABEIINBOCTE YUCIOBBLIX PABEHCTB U HEPABEHCTB;
pelaTh JIMHENHbBIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOJISIINECS K JIMHEHHBIM;
pelaTbh CUCTEMBI HECJIOKHBIX JIMNHEWHBIX YPABHEHUN, HEPABEHCTB;
MIPOBEPSTH, SBJSAETCS JIU IAHHOE YHCIIO PEIIeHHEM ypaBHEHUS (HEpaBEHCTBA);
pemath KBaJpaTHbIEe ypaBHEHHS M0 (GopMylie KOpHEH KBaJIpaTHOTO ypaBHEHUS;

®  1300pakaTh pelICHHUs] HEPABEHCTB M UX CHCTEM Ha YUCIIOBOU MPSAMOil.
B noBceHeBHOM KMU3HHU U NIPU U3YYECHUH JAPYITHX NPeIMeTOB:

3 .
31ech U Janee — pacro3HaBaTh KOHKPETHBIE MPUMEPHI OOIINX MOHSITHI [0 XapaKTEePHBIM MTPU3HAKAM, BBIIOIHSIThH
JICUCTBUS B COOTBETCTBUH C ONMPE/ICICHUEM U IPOCTEHIIIMMHU CBONCTBAMU TOHATHH, KOHKPETU3UPOBATH PHMEPAMHU

0o0I1[1e TTIOHATHS.



®  COCTaBJIATH M pEIIATh JIMHCHHBIC ypaBHEHMs IPU PEUICHHH 3ajad, BOHUKAIOUIMX B APYTUX
y4eOHBIX MpeaMeTax.
DyHKUUHA

e Haxomuth 3HaueHHE (HYHKUIUU 10 33JaHHOMY 3HAYCHHUIO apryMEeHTa;

® HAXOIUTh 3HAYEHUE APTryMEHTa IO 33JaHHOMY 3HAYCHHIO (PYHKIUH B HECIIOKHBIX
CUTYaIUsIX;

®  ONpEleNiATh IOJIOKEHUE TOYKM [0 €€ KOOPAMHATaM, KOOPAMHATBI TOYKH IIO €€
ITOJIOKEHHUIO Ha KOOPAMHATHOM IIJIOCKOCTH;

e 10 rpaduKy HaXOIUTHh OOJIACTH OTPENEIICHUS, MHOKECTBO 3HAUCHUH, HYIH (YHKIINH,
IIPOMEXYTKHA 3HAKOIOCTOSIHCTBA, IPOMEXYTKM BO3pacTaHuss M yObIBaHUs, HauOousblliee W
HaWMEHbIIIee 3HAUCHUS (YHKITUH;

e  CcTpouUTh rpaduK JMHEHHON QYHKIINY;

®  [IpOBEPATH, SABISIETCA JM JaHHBIA Tpaduk rpadukoM 3aJaHHONW (GYHKUMM (JTMHEWHOM,
KBaJIpaTUYHOM, 00paTHON MPONOPLUUOHATILHOCTH);

e ompenensaTh NPUOIMKEHHbIE 3HAUY€HUs KOOPAMHAT TOYKM IepeceyeHus: TrpadukoB
GbyHKIIHI;

e omnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSMU: MOCIEN0BATEIBHOCTD, apupMeTHIECKas
MIPOTPECCUsl, TEOMETPUYECKAsH IPOTPECCUS;

° peliaTth 3aaa4u Ha IMPOrpeCCruu, B KOTOPBIX OTBET MOXKCET OLITH IMOJTY4YC€H HEIIOCPEACTBCHHBIM
MOJICYETOM O€3 IpUMEHEeHHsI (POpMYyIL.

B noBceHeBHOM KU3HU U NIPU U3YyYE€HUM APYTrUX MPeAMETOB:

®  KCIONB30BaTh rpaHKU peasbHBIX MPOLIECCOB U 3aBUCUMOCTEH JIJIsl ONPENEICHUS UX CBOWMCTB
(HanOomNbLINEe ¥ HAMMEHBIIINE 3HAYCHUS, TPOMEKYTKH BO3PACTAHHS U YOBIBAHMUS, 00JIACTH MOJOKUTENBHBIX
Y OTPUIIATENIBHBIX 3HAYCHHUH U T.I1.);

®  KCIONB30BaTh CBOMCTBA JIMHEHHOW (QYHKIMKM M e rpadUK MPU PEUICHHHM 3ajad U3 APYrUX
Y4IEOHBIX TIPEAMETOB.

CraTncTUKa U TeOpHsi BEPOATHOCTEM

e lImeTp npenacraBiaeHuEe O CTATUCTUYECKUX XapAKTEPUCTHKAX, BEPOSTHOCTH CIy4alHOTO
COOBITHSI, KOMOMHATOPHBIX 33]la4ax;

e  pelmiarh NpocTeiIne KOMOMHATOPHBIE 33a4d METOJOM MPSIMOI0 U OPraHU30BAHHOTO
nepedopa;

®  [IpE/ACTaBJIATH JaHHBIC B BUJIE TAOIUL, TUarpamm, rpaguKoB;

® yyTaTh UHPOPMALINIO, TPEICTABICHHYIO B BUJIE TaOJIUIIbI, TMarpaMMBl, rpaduka;

®  ONpeleNsiTh OCHOBHBIE CTATUCTUYECKHE XapaKTEPUCTUKU YUCIIOBBIX HA0OPOB;

®  OICHUBATh BEPOSTHOCTH COOBITUS B MPOCTEHININX CIydasiX;

®  UMeETh IPEJCTABICHUE O POJIU 3aKOHA OOJIBIINX YUCET B MACCOBBIX SIBIICHUSX.

B noBcegHeBHOI KU3HM U NIPH M3YYEHHUH JAPYTUX IPeAMETOB:

®  OLICHMBATbH KOIMYECTBO BO3MOKHBIX BAPUAHTOB METOJIOM Iepebopa;

®  HMETh NPECTABICHHE O POJIH MPAKTHUYESCKH JTOCTOBEPHBIX M MATOBEPOSTHBIX COOBITHIA;

e  CpaBHHMBaThb OCHOBHBIE CTAaTUCTUYECKHUE XapaKTEPUCTHUKH, IOJYyYEHHBbIE B IIpOLECCEe
pelieHus NPUKIaAHON 3a1a4, U3YYEHHS PEATIbHOTO SIBJICHUS;

®  OIICHHBATh BEPOSTHOCTD PEATbHBIX COOBITUH U SABJICHUHN B HECIOKHBIX CUTYaIUSX.
TexkcToBBIC 3024l

e  Pemars HECIOXKHBIE CIOXKETHBIC 3a1a4H Pa3HBIX THIIOB HAa BCE apu(hMETHUCCKHUE ICHCTBUS,

®  CTPOMTH MOJICNb YCJOBHs 3amaud (B BHIC TAONHUIIBI, CXEMbI, PHCYHKAa HWIIM ypaBHEHHs), B
KOTOPOM JTaHbI 3HAYCHUSI JIBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJTMYHH, C [[EBI0 MOMCKA PEILICHHS 3a/1a4H;

®  OCYMLIECTBIISATH CIIOCOO MOMCKA PEIICHHS 3a/1a4H, B KOTOPOM PACCYXKIEHUE CTPOUTCS OT YCIOBHS
K TpeOOBaHMIO HJIH OT TPeOOBAHUS K YCIOBUIO;

®  COCTaBJIATH IUIAH PEIICHUS 33]1a4H;

®  BBIICIIATH ITAIbI PELICHHS 3a/1a4H;

®  HHTEPIPETHPOBATh BBHIYMCIUTEIBHBIC PE3YJIbTaThl B 3ajadye, HCCICAOBATh IOIYUYCHHOE
pelIeHue 3a/1a4u;



° 3HATb pa3Iinuuc CKOpOCTeI‘/'I 00bEeKTa B CTOSTUEH BOJC, MIPOTUB TECYCHUS U IO TCHCHUTIO PCKU;

° peliaTh 3ala4y Ha HAXOXKJACHUEC YaCTHU YUCJiia U YrCiia 110 €ro 4acCTH,

e  pemarh 3a/layMl pa3HbIX THUIOB (Ha paOoTy, Ha MOKYIKH, HAa JBHXKCHHE), CBA3BIBAIOUINX TPU
BCIIMYMUHBI, BBIACIIATE 3TU BEJIMUMHBI 1 OTHOIICHUA MCKIAY HUMU,

° HaXOOUTh MPOLEHT OT 4YHCJid, YMCJIO IO NPOLCHTY OT HEro, HaXOAUTh IMPOUCHTHOC CHUKCHUC
WJIN MPOUCHTHOC MMOBBINICHUEC BEJIMYNHBI,

®  pElIaTh HECIOXKHBIE JOTMYECKHE 3a]1a4l METOAOM PACCYXKIECHUM.
B noBceqHeBHO KM3HU M TPU U3YYEHHH IPYTUX NPeIMETOB:

®  BBIIBUTATh THIOTE3bl O BO3MOXKHBIX MPEIENbHBIX 3HAUYECHHUSIX HCKOMBIX B 3a7adye
BEJIMYUH (JIeTIaTh PUKUJIKY).
I'eomeTpuueckue Gpurypsl

e  OnepupoBaTh Ha 0a30BOM YpPOBHE NOHSTUAMU F'€OMETPUUECKUX DUTYP;

®  U3BJIEKaTh WH(OPMAIHIO O TEOMETPUIECKIX PHUTypaX, IPEACTABICHHYIO Ha YepTekKax B
SIBHOM BHJIE;

® TpUMEHSTh JUIS peIIeHUs 3a7ad TeoMeTpuueckne (aKThl, €CIH YCIOBHS WX
pUMEHEHHs 33]JaHbI B IBHOH (hopme;

e pemarh 3aJauyd HAa HAXOXKJIEHHE T'EOMETPUYECKHMX BEIMYMH 10 oOpa3maM Win
ITOPUTMaM.
B noBceqHeBHO# )KM3HH M NIPU U3YyYEHHUH IPYTUX NMPEAMETOB:

®  JCMOJNB30BaTh CBOWCTBA TE€OMETPHUECKUX (UTYp JUIsl pEIIeHHs THUIOBBIX 3aad,
BO3HUKAIOIINX B CUTYAIHSIX TIOBCEAHEBHOM KU3HH, 33]1a4 MPAKTUIECKOTO COJICPIKAHHS.
OTHOmEeHust

e OnepupoBarh Ha 0a30BOM YpOBHE IMOHSATHSMH: PaBEHCTBO (UTYp, paBHBIC (UTYPHI,
PaBEHCTBO TPEYroJIbHUKOB, MapaUIETbHOCTD MPSMBIX, IEPIEHAUKYIIPHOCTD MPSIMBIX, YTIIbI MEXKIY
MPSIMBIMU, IEPIICHINKYIISP, HAKJIOHHASL, TPOEKIIUSL.
B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:

L HCIIOJIB30BaTh OTHOLICHUA [IJId PCIICHUSA HpOCTeﬁIlIPIX 3aaa4, BO3HHKAlOIIHUX B peaHBHOfI
KHU3HU.
N3mepenusi u BbIYMCIEHUS

e  BroInonHATh U3MepeHue IIMH, PACCTOSHUMN, BEJIMYUH YTJIOB, C IIOMOIIBIO HHCTPYMEHTOB
JUIS U3MEPEHUH JJIUH U YTJIOB;

® [pUMEHATh (OpMyINBI TMEepUMeTpa, IUIOMAAM U O00beMa, IUIOIIAJU TMOBEPXHOCTH
OTJIeIbHBIX MHOTOTPAHHUKOB MPU BBIUMCICHUSIX, KOT/Ia BCE JaHHbIE UMEIOTCS B YCIOBUH;

e mnpumeHsaTh TeopeMmy Iludaropa, 0a3oBble TPUTOHOMETPUUECKUE COOTHOIICHHS IS
BBIYHMCIICHUS IJIMH, PACCTOSIHUH, IUIOIAACH B MPOCTEHIINX CIydasx.
B noBcegHeBHOIM KU3HM U NP U3YyYEHUH APYTUX MPeIMETOB:

®  BBIYHCIATH PACCTOSHUS HAa MECTHOCTH B CTAaHJAPTHBIX CUTYyalMsX, IUIOLMAAU B
MPOCTEHIINX CITydasix, IPUMEHATH GOPMYIIbI B IPOCTEHIINX CUTYALUSIX B TOBCEIHEBHOM JKU3HH.
I'eomeTpuueckue nocTpoeHus

e U3oOpaxkaTe TUMNOBBIE IMJIOCKHE (GUTYpbl U (UTYpPHl B MPOCTPAHCTBE OT PYKU U C
MIOMOIIIbIO HHCTPYMEHTOB.
B noBceHeBHOI KM3HHM M NIPU U3YyYEeHHUH JPYTrUX NPeAMEeTOB:

®  BBINOJIHATH NMPOCTEHIIINE TOCTPOEHUS] HA MECTHOCTH, HEOOXOAUMBIE B PEAIbHOM KHU3HH.
I'eomeTrpnyeckue npeodpasoBanus

e  Crpouts purypy, CHMMETPHUUHYIO JAHHOH (UIype OTHOCUTEIBHO OCH U TOUKH.
B noBceqHeBHOM KM3HM M NIPU U3YYEeHHMH JPYIUX NPeMETOB:

®  pPacno3HaBaTh JABIKEHHE OOBEKTOB B OKPYXKAIOIEM MHPE;

®  pPacno3HaBaTh CUMMETPUYHBIE (PUTYPHI B OKPYKAIOIIEM MHpE.
BexTopsl 1 KOOPIMHATHI HA MVIOCKOCTH

e  OnepupoBaTb Ha 6a30BOM YpPOBHE HMOHATUSAMH BEKTOpP, CyMMa BEKTOPOB, IIPOU3BEICHHUE
BEKTOpa Ha YHCJI0,KOOPANHATHI Ha TNIOCKOCTH,



e  ompeneniaTh NPUOIMKEHHO KOOPAMHATHI TOUKH 10 €€ M300paKeHUI0 Ha KOOPIUHATHON
IUIOCKOCTH.
B noBcegHeBHOM JKU3HM U NIPH U3YYEeHUH APYTUX NPeJIMeTOB:

®  HCIIOJIb30BAaTh BEKTOPHI JJIs PELICHMs MMPOCTEHIIMX 3a/ay Ha ONPEICIIEHUE CKOPOCTH
OTHOCHUTEJILHOTO JIBYKEHUSI.
Hcropusi MaTemaTuku

e OnuceiBaTh OT/JEJIbHBIE BBIAAIOIINUECS PE3YJAbTAThl, IOJYyYEHHBbIE B XOJE€ Pa3BUTHS
MaTeMaTHKU KaK HayKH;

e  3HaTh IPUMEPbl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTEUECTBEHHOU U
BCEMHUPHON UCTOPUEH;

e [IOHMMAaTh POJIb MATEMAaTHKH B pa3BUTUU Poccuu.
Metoabl MaTeMaTHKHU

e BroiOupare noaxoAslmuii W3YYEHHBIM METOJ JJii pElIeHHs M3YyYEHHBIX THUIIOB
MaTeMaTHYECKUX 3a7ay;

e JlpuBoauTh mNpHUMEpbl MAaTEMaTUYECKUX  3aKOHOMEpPHOCTEM B  OKpYXKarolen
NEUCTBUTENBLHOCTH U IIPOM3BEICHUSIX UCKYCCTBA.

BbINYyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCA B 7-9 KJ1accax JJis o6ecnedeHus
BO3MOXKHOCTH YyCIIE€THOTI0 NpoAaAoOJJIZ KEHU A 06pa303a1—ma Ha 6a30BOM H erIY6JIEHHOM
YPOBHAX
DJIeMEHTBI TEOPUM MHOKECTB M MATEMATHYECKOM JIOTUKH

e Onepuposamv’ nonsmuamu: onpedenenue, meopema, aKCuoMd, MHONCECMEO, XAPAKMEPUCTIUKU
MHOJHCECMBA, INEMEHM MHOICECMEA, NYCHMOe, KOHEYHOe U OECKOHEeUHOe MHONCECE0, NOOMHOICECMSO,
NPUHAONIENCHOCY, BKTIOUEHUE, PAGEHCIBO MHONCECHE;

®  u300padcamv MHONCECMBA U OMHOULEHUE MHOMCECME C NOMOWbIO Kpy2os Diliepa;

®  onpedenamb NPUHAONEHCHOCHIL  INEMEHMA MHONCECMBY, O00bLEOUHEHUIO U  NepeceyeHuio
MHOHCECTE;

®  3a0a8amb MHONCECHEO C HOMOWbIO NEPEUUCTCHUS DNEMEHIO8, CLOBECHO20 ONUCAHUSL

®  onepupogamv NOHAMUAMU: 6bICKA3LIGAHUE, UCIMUHHOCHb U JONCHOCHb  BbICKA3LIGAHUS,
ompuyanue 6biCKA3LIBAHUL, Onepayuu HAo GbICKA3bIGAHUAMU: U, UIU, HE, YVCIO08HbIE GbICKA3bIGAHUS]
(umnauxayuu);

®  CIMPOUmMb GbICKA3bIGAHUS, OMPUYAHUS BbICKAZLIGAHUI.
B noBcegHeBHOI KU3HM U IPH M3YYEHHUH JAPYTUX NIPeAMETOB:

®  cmpoumbs YenouKu YMO3AKIOYEHUl Had OCHOBE UCNONb30BANHUS NPAGUT TOSUKU,

®  UCNONBL308AMb  MHOJCECMBd, Onepayuu ¢ MHOJdCeCmeamu, ux 2paguueckoe
npeocmasieHue 01 ONUCAHUSL PeabHbIX NPOUECCO8 U ABNIeHU.
Yuciaa

e Onepuposamb NOHAMUAMU. MHOICECMBO HAMYPALLHBIX YUCET, MHONICECE0 YeNblX yucel,
MHOJHCECMBO  PAYUOHANLHBIX — YUCEN, UPPAYUOHANbHOE UYUCIO, KE8AOPAMMbBILL KOPEHb, MHOICECMBO
0eticmeUmenbHblX Yucel, 2e0MempUdecKds UHMepnpemayus. HAamypaibHuIX, YeavlX, pPAYUuOHANbHUYIX,
OeticmeumenbHbIx yuces,

®  NOHUMAMb U OOBACHAMb CMBICT NOSUYUOHHOU 3ANUCU HAMYPATLHO20 YUCAA;
BBINONHAMb GLIYUCTICHUS, 8 MOM YUCTIE C UCNONB308AHUEM NPUEMOE PAYUOHATLHBIX GLIYUCTCHULL,
BBINONHAMb OKPY2IEHUe PAYUOHATIbHBIX YUCEN ¢ 3a0aHHOU MOYHOCbIO,
CPABHUBATNG PAYUOHATIbHBIE U UPPAYUOHATIbHBIE YUCIA,
npeocmasnams payuoHaIbHOE YUCIO 8 8Ude 0eCAMUYHOL 0podU
VHOPAOOYUBAMb YUCIA, 3aNUCAHHBLE 8 8UOE ODLIKHOBEHHOU U 0eCAMUYHOU OpooU;

e naxooume HOH u HOK uucen u ucnonv3zosams ux npu peulenuu 3a0au.
B noBceHeBHOM KU3HHU M NIPU U3YYECHUH APYTUX MPeIMETOB:

4 SHCCB " aJIe€ — 3HATb ONPCACIICHUC TOHATHSA, YMCTb MMOACHATH €TI0 CMBICII, YMCTh UCIIOJIb30BATh IIOHATHUC U €TI0
CBOMCTBa IIpyu NpOBCACHUN paCCY)K,I[eHPIﬁ, JAO0Ka34aTeJIbCTB, PCHICHUH 3a/1a4.



®  NPUMEHAMb NPABUILA NPUOTIUINCEHHBIX BLIYUCTEHUL NPU PelleHUl NPAKMUYeCKUX 3a0ay u
peutenuu 3a0a4 Opyeux yueOHvix npeomemos;

®  BLINOIHAMb CPABHEHUE Pe3YIbMAmo8 GbIUUCIeHUL NPU PeUeHUU NPAKMUYecKux 3a0ad,
8 MOM YUCLe NPUOTUNCEHHBIX BbIYUCTICHULL,

®  cocmasnams U OYeHUBAMb YUCLOBbIE BbIPANCEHUS NPU PEUeHUU NPAKMUYECKUX 3a0ay U
3a0a4 u3 opyaux yueOHvIX npeomemos,

®  3anucvl8amb U OKPY2lAMb YUCI0Bble 3HAUEHUS PEalbHbIX BeIUYUH C UCNONb308AHUEM
PA3ZHBIX CUCTEM UBMePEHUs.
ToxnecTBeHHbIE IPe0OPaA30BaAHUA

e Onepuposams nouAMUAMU CMENEHU C HAMYPALbHbIM NOKA3ameleM, CIeneHu ¢ Yeabim
OMpUYamenbHbiM NOKA3amenem,

®  GLINOAHAMbL NPeoOPA308AHUS  YENbIX  BbIPAXCEHUll. Oelicmeus ¢  OOHOYIeHAMU
(cnoxcenue, evluUMAaHUue, YMHOJCEHUE), OCUCMBUL C MHO2OUIeHaMU (ClodCceHue, Bbluumatue,
VMHONCEHUE),

®  BLINOIHAMb PA3LOHCEHUE MHOSOUIEHO8 HA MHONCUMENU OOHUM U3 CROCO008. GblHeceHUe
3a CKOOKY, 2PYNNUPOBKA, UCNONb308AHUE POPMYT COKPAUJEHHO20 YMHONCEHUSL,

®  guidenamb K8aOpam CyMmbl U paA3HOCMU OOHOUTIEHO8,

®  PACKIAObIBaAMb HA MHONCUMENU KBAOPAMHbIUL  MPeXuieH;

®  GLINOAHAMbL NPeodPA30BAHUSL  GLIPANCEHUN, COOEPAHCAUJUX CMENeHU C  YeablMu
OMPUYAMENbHLIMU  NOKA3AMENAMY, Nepexooums Om 3anucu 6 6uoe CmeneHu ¢ Yeavim
OMpuyamenbHbiM NOKA3amenem K 3anucu 6 suoe opoou,

®  BLINOAHAMbL  NPeobpa3osanus  OPOOHO-PAYUOHATLHBIX — BLIPANCEHUL.  COKpAWeHUe
Opobeili, npusederue anreedopauyeckux opoodell Kk ooujemy 3HAMEHAMENt0, CLONCEHUEe, YMHONCEHUE,
OelleHue aneebpaudeckux Opooet, 6036edeHUe aleeOpauyeckou Opoou 6 HaAMypaibHyio U Yeayio
OMPUYAMENbHYIO CMENneHb,

®  BLINOIHAMb NPEOOPAZOBAHUS BLIPANCEHUL, COOEPAHCAUUX KBAOPAMHBLE KOPHUL,

®  guidenamb Keaopam CYMMbl Ul PA3HOCMU OBYYIEHA 8 GbIPANCEHUSX, COOePIHCAUSUX
K6aopammubvle KOPHU,

®  BLINOIHAMb NPEOOPAZOBAHUS BLIPANCEHUL, COOEPAHCAUUX MOOYITb.
B noBceqHeBHO¥ *KM3HU ¥ TPU U3YyYEHHUH IPYTUX MPEAMETOB:

®  GLINOAHAMb NPeodPA308aHUsl U OCUCMEUS C YUCIAMU, 3ANUCAHHLIMU 6 CIAHOAPMHOM
suoe;

®  GLINOIHAMb NPEoOPA308AHUS ANCEOPAUYECKUX BbIPAICEHUL NPU PeUleHUU 3a0ay OpYeux
VUEOHBIX NPEeOMEMO8.
YpaBHeHNs 1 HEPAaBEHCTBA

o Onepuposamv NOHAMUAMU. YPAGHEHUE, HEPABEHCMBO, KOPEeHb VPABHEHUs, peuleHue
HEpPaseHCcmea, PASHOCUNIbHbIE VPABHEHUs, 001acmb OnpedeieHus: YpPaeHeHus (HepaseHcmad,
cucmemvl YPaGHeHUll UIU HEPAGEHCMS);

® pewiamv JUHEUHbIE VPABHEHUSl U YPAGHEHUs, CEOOUMbIE K JUHEUHbLIM C NOMOUbIO
MOACOECMBEHHBIX NPEOOPA306AHUI,

®  peuwams K6AOpAMHble YPAGHEHUsL U YPAGHEHUS, CBOOUMbIE K K8AOPAMHBIM C NOMOWBIO
MOACOECMBEHHBIX NPEOOPA306AHUIL,

®  peuwams OpOOHO-TUHEUHbLE YDABHEHUS,

® pewams  npocmeuwiue  UPPAYUOHANbHLIE — YPAGHEHUs  6U0d f (X) =a,
V() =4a(%);

n_,.
® pewams ypasHenus euoa X =a;
®  pewiams ypasHeHus cNOCOOOM PA3LOHCEHUS. HA MHONCUMENU U 3aMeHbL NePEeMEHHOLL,

L4 UCNONIL3068AMb  Memoo UuHmepeantos ons PpeuLeHus yeivlx u 0p06H0'pCl1/ﬂ/l0HClﬂbelX
HepaseHcme,




peuiams JTuHelnble YPAGHeHUs U HePABEeHCMEA C NapamMempamu,
pewams HeCl0HCHble K8AOPAMHble YPAGHEHUsL C NAPAMEMPOM,
peulamsb HeCI04CHbLE CUCEMbl TUHEUHBIX YPAGHEHUU C NaAPaAMempamu;

®  pewamv HeCI0NHCHbIE YPAGHEHUS 8 YENbIX YUCTLAX.
B noBceqHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

® cocmasnamv U pewiamv JuUHelHble U K8AOpAmHvle VPABHEeHUs, YPAGHEeHUs, K HUM
ce00smUecs, cucmembsl JUHEUHbIX YPAGHEHUl, HepaA8eHCmeE Npu peuleHuu 3a0ay Opyeux y4eOHbIX
npeomemos;

®  GLINONHAMbL OYEHKY Npasoonoododuss pe3yibmamos, NoayuaeMvlX Npu  peulenuu
JIUHEUHBIX U K8AOPAMHBIX YPAGHEHUL U CUCTNEM JTUHEHbIX YPAGHEHUl U HePABEeHCME NPU peeHUuu
3a0a4 opy2ux y4eOHvIX npeomemos,

®  gblOUpamMb COOMEEMCMBYIoWUe YPABHEeHUs, HEePAGeHcmea UlU Uux cucmemvl OJisl
COCMAasneHusi MamemMamuyecKoli Mooenu 3a0aHHOU PealbHol CUmyayuy uiu NPUKIaoHou 3a0a4u,

®  YMemb UHMepnpemuposams NOLYYeHHblU NPU peuleHuu YpagHeHus, HepaseHcmead uiu
cucmembl pe3yIbmam 6 KOHmeKcme 3a0aHHOU PeanbHOU CUMYayuU Uiy NPUKIAOHOU 3a0aUu.
DyHKUUHA

o  Onepuposameb NOHAMUAMU: (DYHKYUOHATbHAA 3A6UCUMOCMb,  (QYHKYUS, epagux
@yHKyuu, cnocobwl 3a0anus QyHKYuU, apeymeHm u 3Hadenue GyHKyuu, oonacmv onpeoeneHus u
MHOJCECMBO — 3HAYEHUU  (DYHKYuU, HYIU  @DYHKYUU,  NPOMENCYMKU  3HAKONOCMOAHCMEA,
MOHOMOHHOCMb DYHKYUU, YeMHOCMb/HeUemHOCb (YHKYUL,

e cmpoums epacghuxu JIUHENHOL, K8AOpaAMuyHo @ynkyuil, 0Opamuoli

NPONOPYUOHATLHOCIU, PYHKYUU 8UOA: Y = a+Lb s y=~xy=3x, y=|x;
X+

® Ha npumepe KBAOPAMUYHOU (HYHKYUU, UCNOIb308AMb Npeobpazoeanus epagura
ynxyuu Y=f(X) ons nocmpoenus epaguxos pynxyuil y = af (kx+b)+c ;

®  cocmasnamv YPAGHeHUs NPAMOU NO 3A0AHHLIM YCILOBUAM: NPOX0Ooswel uepes 08e
MOYUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOOsuell yepe3 OaHHYI0 MOUYKY U NapaiielbHOU OAHHOU
NpAMOU,

® uccredosamov YHKYUIO NO ee epaghuxy;

®  HAXOO0UMb  MHOJCECMBO  3HAYEHUU, HYIU, NPOMENCYMKU  3HAKONOCMOSHCMEA,
MOHOMOHHOCMU KBAOPAMUYHOU (DYHKYUU,

®  Onepuposamv NOHAMUAMU: NOCAEO08AMENLHOCHb, ApupMemuueckas npozpeccus,
2e0MeMPUYECKAs NPO2PECCUSL,

®  peuwiams 34044l HA APUPGMEMULECKVIO U 2eOMEeMPUUECK)T0 NPOSPECCUIO.
B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMETOB:

®  ULIOCMPUPOBAMb C NOMOUBIO 2PAPUKA PearbHYI0 3A8UCUMOCNL WU NPOYEcc No Ux
Xapaxmepucmuxkam,

®  UCNONBL308aMb CEOUCMBA U 2pAPUK K8AOpAMU4HOU (YHKYUU Npu peuleHuu 3a0ay u3
Opyux yueOHblx npeomMemos.
TekcToBBIE 321291

e Pewams npocmele u CIOJNCHBIE 3A0AYU PA3HLIX MUNOS, A MAKJNCE 3A0aYU NOBIULEHHOU
mpyoHocmu,

®  UCNONB306aMb paszHble KPAMKUE 3ANUCU KAK MOOeIU MEKCMO8 CIONCHbIX 3a0ad Ol
ROCMPOEHUs. NOUCKOBOU CXeMbL U PeULCHUS. 3a0aY,

®  paziuuams mMooelb MeKCma U Mooelb peuleHus 3a0ayl, KOHCMPYUposams K O0OHOU
MOOeNU peuleHUs HeCI0ACHOU 3a0ayl pasHble MoOeIy meKcma 3a0adu;

®  3HAMb U NPUMEHAMb 004 cnocoba NOUCKa peuleHus 3a0ay (om mpedo8anus K YCI08U U OM
YCa08usi K mpebosanuio);

®  M00enuposamv paccyicoeHus npu NOUCKe peuenus 3a0ay ¢ NOMOWbIo epagh-cxemol;

®  guI0enAmb IMANbl PEuieHUs 3a0auU U COOePAHCAHUE KANCO020 IMANd,



®  yMemb 6blOUPAMb ONMUMATLHBIL MEMOO PeuleHus 3a0a4u U 0CO3HABAMb 6blO0p Memood,
pacemampugams pasiuunble Memoobl, HaxX00UmMs pasHble PeueHus 3a0a4u, eciu 03MONCHO;

®  gHAMU3UPOBAMb 3AMPYOHEHUs NPU PeUleHUl 3a0al,

®  GLINOHAML PA3IUYHbIE NPEOOPA30BAHUA NPEONONCEHHOU 3a0auu, KOHCMPYUpPO8ams HOBble
3a0ayu U3 OAHHOU, 8 MOM Hucie 0OpamHule;

®  UHMePNpPemuposamv GbIUUCIUMENbHBIE PEe3VAbIAmbl 8 3a0ade, UCCIe008AMb NOLYUEHHOEe
peuienue 3a0a4u;

®  QHATUBUPOBATNL BCEBO3MOJCHBIE CUMYAYUU B3AUMHO20 DPACNONONCEHUsI 08YX 00bEKMo8 u
UBMEHeHUe UX XApaKmepucmux npu COBMeCHOM O8UNCEHUU (CKOPOCMb, 8PEMs, PACCMOsAHUE) NPU peulenuu
3a0au Ha OsudiceHe 08YX 0OBEKMO8 KAK 8 0OHOM, MAK U 8 NPOMUEONOTIONCHBIX HANPABIEHUAX,

®  UCCIe008amb  BCEBO3MOdNCHbIE CUMYAYUU NpU peuleHul 3a0ady Ha O8udcenue no peke,
paccmampueams pasmvle CUCmeMbl Omcyema;

®  pewams pazHoobpasHvie 3a0a4u «HA YACTUY,

®  pewamsb U 000CHOBLIBAMb C80€ peuleHUue 3a0ay (8bl0enamb MaAMeMamuieckyo 0CHOB))
HA HAXO0JCOeHUe YaACmU YUCAA U YUCTA NO €20 4acCmu Ha OCHO8E KOHKPEMHO20 CMblCla Opoou,

®  0co3HaBamv U 0OBACHAMb UOEHMUYHOCMb 3A0aY PA3HBIX MUNO0G, CEA3LIBAIOUUX MPU
BeNUYUHBL (Ha pabomy, HA NOKYNKU, HA O08UJCEHUE), BblOeNdmb MU BeIUUUHbL U OMHOUEHUS.
MedHcoy HUMU, NPUMEHAMb UX HpU peleHuu 3aday, KOHCMpPYyupoeams coOCMEeHHble 3a0ay
VKA3AHHBIX MUNO8;

®  gla0enb OCHOBHbIMU MEMOOAMU PEUleHUs 3a0aAY HA CMECU, CNIABYbL, KOHYEHMPAYUlL,

®  pewams 3a0auu HA NPOYEHNIbI, 8 MOM YUCTE, CIONCHbIE NPOYEHNbL ¢ 0O0CHOBAHUEM, UCNONb3YSL
pasHvie cnocooul,

®  pewams no2uteckue 3a0a4u PA3HbIMU CHOCODAMU, 8 MOM YUCTe, C 08YMsL OIOKAMU U C MPeMs.
OLOKaAMU OAHHBIX C NOMOWbIO MAOAUY;

®  pewams 3a0auu NO KOMOUHAMOPUKE U MeOpuu BepOsSMHOCMell HA OCHOBE UCHONb308AHUSL
U3YYEHHBIX MemOo008 U 060CHOBbIBAMb PeuleHue;

®  pewams HeCIOHCHbIE 3a0auu N0 MAMEMAMUYECKOU CMAMUCIUKe,

®  081a0emb  OCHOBHbIMU MEMOOAMU PpeuleHUs  CIOXCemuvlx 3aday:  apughmemuyeckutl,
anzebpauveckutl, nepebop 6apUAHMO8, 2eoMempuyecKull, epaguueckull, NPUMEHAMb UX 6 HOBbIX NO
CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.
B noBceaHeBHOI KU3HM U IPH M3YYEHHUH APYTUX NIPeAMETOB:

®  gblOenAMb NpU peuleHuu 3a0ay Xapakmepucmuky paccmampueaemol 6 3aoaue
cumyayuu, OmiuuHble OM peanbHulX (me, Om KOMOPbIX AOCMPAaupo8anucs), KOHCMpyuposams
HOBble CUmMyayuu ¢ y4yemom OSMUuX Xapaxkmepucmukx, 6 YacmMHOCMU, NpU peuleHuu 3a0ad Ha
KOHYeHmpayuu, y4umléams NJI0MHOCMb euecmsa,

®  pewiams U KOHCMPYUPOBAMb 3a0aiU HA OCHOBE PACCMOMPEHUs PedsibHbIX CUMYayull, 8
KOMOpbIX He mpedyemcs MOYHbIL GbIYUCTIUMENbHbLU Pe3YIbmam,

®  pewiams 3a0a4u HA 08UICEHUE NO peKe, PACCMAMPUBAsL PA3HbLE CUCIEMbl OMCYemd.
CraTucTHKA U Teopusi BepOSITHOCTEH

o Onepupogams NOHAMUAMU: CMOLOYAMbLe U KPY208ble OUASPAMMbL, MAOIUYbL OAHHBIX, CPeOHee
apugpmemuueckoe, MeOuana, HauboIvulee U HaUMeHblUlee 3HAYeHUs 8bIO0OPKU, PA3MAX 8blOOPKU, OUCNEPCUsL U
CManoapmuoe OMKIOHEHUe, CLYUAHAS USMEHYUBOCb,

®  u3BIEKAMb UHDOPMAYUIO, NPEOCMABIIEHHYIO 8 MAOIUYAX, HA OUAPAMMAX, 2pAPuKax;,

® cocmasnames mabauysl, CMpoUms OUAZPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX,

®  Oonepuposamv NOHAMUAMU: (DAKMOPUAT HUCILA, NEPECMAHOBKU U COYEMAHUs, MPEYeONbHUK
Hackansa;

®  NpUMEHAMb NPAGUNIO NPOU3EEOCHUS NPU PEULeHUU KOMOUHAMOPHBIX 340a4;

®  0nepuposamv NOHAMUAMU: CLVYAUHBLIL ONbIM, CLYYAUHbBLL 6b100D, UCNBIMAHUE, DNEMEHMAPHOEe
cayuaiHoe cobvimue (Ucxod), KIaccuueckoe onpedeieHue 8eposmHOCmu CIyYatHo20 cobblmus, onepayuu
HAO CYUAUHbIMU COOLIMUAMU,

®  npedcmagnsimes UHGOPMAYUIO ¢ NOMOWbIO Kpy2os Jiliepa;

®  pewiamv 3a0a4u HA GLIYUCIEHUE GEPOSMHOCMU C NOOCYEMOM KOIUYECMEd GAPUAHMOS C
NOMOWbIO KOMOUHAMOPUKU.
B noBceHeBHOM KM3HHM U NIPU U3YYECHUH APYTUX MPEAMETOB:



®  U3GNEKAMb, UHMEPNPEMUPOSaAms U NPeodPaAz06bieansv UHGOpMayuio, NPeoCmAaseHHYI0 6
maobauyax, Ha OUuazpammax, epagpuKax, ompajicaruyio ceoUCmMsed U XapaKmepucmuKku peaibHbLX
npoyeccos u A61eHUl;

®  onpedenamv cmamucmuiecKue Xapakxmepucmuku GblOOpoK No mabauyam, OUASpPAMMAM,
epaguxam, bINOIHAMb CPAGHEHUE 8 3ABUCUMOCTIU OM YelU petleHUs 3a0a4il,

®  OYeHUBamMb 8ePOMHOCHIb PEAIbHLIX COOLIMULL U A8TIeHULL.

I'eomerpuueckue Gpurypsl

o Onepuposamsv NOHAMUAMU 2EOMEMPUYECKUX Uy,

®  u3sIEKAMb, UHMEPHPEMUPOBAMb U NPeodpa306vbleams UHDOPMAYUIO O 2eOMEeMPULEeCKUX
Queypax, npedcmasnenHyro Ha Yepmerncax,

®  NpuUMeHAMb 2eoMempuyiecKkue Pakmul 05l peuieHuss 3a0ay, 8 MoM Hucie, NpeonoIdeaiouux
HECKOIbKO Ula208 peuleHusl;

*  opmynuposamv 6 NPOCMEUUIUX CIYYAAX CEOUCMEA U NPUSHAKU Pucyp;

®  00Ka3bI8AMDb 2E0MEMPULECKUE YMBEPIHCOCHUSL

o grademv  CMAHOAPMHOU  Klaccuguxayuell — NIOCKUX  Queyp  (mpeyeoivHuKo8  u
Uemvlpexy2oabHUKOS).

B noBceHeBHOM KU3HU U NPU U3YyYEeHUM APYTrUX MPeAMETOB:

®  UCNONB306aMb CEOUCMEA 2COMEMPUHECKUX (ueyp Ol peuwienus 3a0ay NPaAKmMudecKoco
xapakmepa u 3a0ay U3 CMEHCHbIX OUCYUNTIUH.
OTHOmEeHust

o Onepuposamv NOHAMUSIMU. PAGEHCMBO Queyp, pasHvle Quzypbl, PAGEHCMBEO MPeEY2OIbHUKOS,
napaiierbHOCmb  NPIMbIX, NEPHEHOUKYAAPHOCHb NPIMBIX, Velbl MexNcOy NpSIMbLMU, NePReHOUKyasp,
HAKJIOHHAS, NPOeKyUsl, Ro0obue gueyp, nodobuvie (hucypsl, NOOOOHbBLE MPEY2ONbHUKU,

o npumensmv meopemy Daneca u meopemy 0 HPOROPYUOHATLHBIX OMPEIKAX NPU PeULeHUlU 3400y,

®  XAPAKmMepuz08ambv 63AUMHOE PACNOIONCEHUE NPSMOU U OKPYICHOCIU, 08VX OKPYICHOCHEIL.
B noBceHeBHOM KU3HU U NIPH U3YYEHUU JPYTUX MPeIMeTOB:

®  LUCNOB308AMb OMHOULEHUS OISl PEUletUsl 3a0a, BO3HUKAIOWUX @ PeAbHOU JHCUSHU.
HN3mMepeHus U BHIYHCTICHUS

o Onepuposamv npeocmasieHusmu o OauHe, Naowaou, obveme Kax eeauuunamu. Ilpumensmo
meopemy Tugpazopa, popmynvl nrowaou, odvema npu peweHuu MHO20UA208bIX 3a0at, 8 KOMOPbIX He 6Ce
OaHHble NPeOCmasienbl SI8HO, a MpPedyIom GbIYUCTEHUL, Onepuposams 0Oonee WUPOKUM KOAUYEeCMEOM
dopmyn Onunel, niowaou, obvema, SLIYUCIAMb XAPAKMEPUCMUKU KOMOUHAyuu ueyp (OKpyscHocmeu u
MHO20Y20NIbHUKOB)  GbIMUCTISIMG  PACCHOSHUSL  MedNCOy  ueypamu, NPUMEHIMb  MPUSOHOMEeMPUYEecKUe
Gopmynbl 0151 BLIYUCTEHUT 6 DONIEe CLOACHBIX CYUASX, NPOBOOUND GbIMUCTEHUSI HA OCHOBE PABHOBETUKOCTHU
U PasHOCOCTNABIEHHOCIU,

®  NPOBOOUMb NPOCMbIE GbIYUCAEHUSL HA 00BEMHBIX MeNaX;

o dopmynuposams 3a0a4u HA 8bIYUCLEHUE ONIUH, NIOWAOEU U 00beMO8 U peulams UXx.

B noBceHeBHOI KU3HM U NIPH M3YYEHHUH JAPYTUX IPeAMETOB:

®  1POBOOUMD BLIYUCTEHUS HA MECIHHOCTILL,

®  npuMeHsMb POPMYIbL NPU GLIMUCTICHUSX 8 CMEJNCHBIX YYEOHbIX NpeoMemax, 6 OKpyjicaioujel
OeticmeumenbHOCmu.

I'eoMmeTpuyecKkne MOCTPOECHUSA

o Mzobpadxcams ceomempuyeckue pueypvl Ho MeKCmogomy t CUMBOIbHOMY ONUCAHUIO;

®  680600HO ONEPUPOBANIL YEPMENCHBIMU UHCIMPYMEHMAMU 8 HECTONCHBIX CLYUASIX,

®  GLINOJHAMbL HOCMPOCHUL MPEY2ONbHUKOS, NPUMEHIMb OMOEIbHblIE Memoobl NOCMPOEHUL
YUpKynem u TUHetKol U nposooUms npocmetiuiue UCcie008aHUs YUCA peueHull,

®  uzobpadicamv Munogvle WIOCKUe @Guaypbl U 00beMHble mela ¢ NOMOWbIO HPOCHEUUX
KOMNbIOMEPHBIX UHCIPYMEHMOE.

B noBceHeBHOM KM3HM U NIPU M3YYECHUH APYTUX MPEAMETOB:

®  BLINOIHAMb NpoCcMeliuue NOCMPOECHUS HA MECHOCIU, He0OX00UMbLE 8 PealbHOU HCUSHU,

®  OyeHUuBamv pazmepul PeaIbHbIX 00BEKNO8 OKPYIHCAOUe20 MUPA.
IIpeoGpasoBanus

o Onepuposamv nouwsmuem 0BUNCEHUS U NPeodPA308aHUs NOO0OUs, 8l1ademb NPUeMamu

nocmpoenus Queyp ¢ UCnoaib308aHuem OBUICEHUNl U Npeodpaz’08aHull nNoo0oodus, NPUMEHIMb



NOJYYeHHble 3HAHUS U ONbIM NOCMPOEHUl 8 CMENCHLIX NPeOMemax U 6 pedanbHblX CUMYayusx
OKpYHcaoue2o mupa;

o cmpoums ¢hucypy, NnoO00OHYIO OAHHOU, NONL308AMbCS CEOUCMBAMU NOO0OUST OJs
0b0cHOBaHUs cBOUCME uyp,

®  NPUMEHAMb CEOUCMBA OBUNCEHULL OJIsl NPOBEOEHUS NPOCMEUWUX 0O0CHOBAHUL CBOUCMNE
Queyp.

B noBceaHeBHOM KU3HM ¥ MPH U3YYEHUH APYTUX MPEIMETOB:

®  NPpUMEHAMb CBOUCMBA OBUJNCEHUU U NPUMEHAMb noodobue ONsi NOCMpPOeHull U
8bIYUCTEHULL.

BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH

° Onepupoeamb NOHAMUAMU 6EKMOp, CYyMMA, PA3HOCNb 6€EKMOPOE6, np0u3eedeHue eexkmopa Ha
Yucuo, yeon Me:)fcdy eexkmopamu, CKauspHoe npoweedelme 6EKMOopos, KOOpalleambl HA njaockocmu,
KOOpOUHAmbvl 6eKMopa,

° BbINOAHAMbL OeUCEUs HAO sexkmopamu (CJZODfC@Hue, eébldumanue, YMHOICEHUE HA ‘{MC./'ZO),
BBIMUCTSAMb CKAMAPHOE NPOU36edeHue, onpedeisims 6 NPOCMelux CIyYasx Yol MexNcoy 6eKmOopaMu,
BbINOJIHAMb  pPA3/I0HCEHUE B6€E€KMOpa HA cocmasjiiowue, NnpuUMeHAms noay4eHHble 3HAHUA 6 qbu3u7<e,
NOb308AMbCSL (QOPMYAOU  BLINUCLCHUSL PACCIOSHUS MeHCOY MOUYKAMU NO U3BECHHBIM KOOPOUHAMAM,
UCNONIL308aMb YPAGHEHUSL (pucyp OISl peuterus 3a0a4;

° NPUMEHAMb 6€KNMOPbL U Koopduuambl onsa PpeuLeHuUs ceomempuiyecKkux 3004y Ha BbIYUCIEHUE
ONUH, Y2no08.

B noBceaHeBHOIM KU3HM ¥ MPH U3YyYEHUH APYTUX MPEIMETOB:

®  UCNONB308aMb NOHAMUS BEKMOPO8 U KOOPOUHAm OJisl peuletust 3a0a4 no gusuke, 2eoepaguu u
opyeum yueonvim npeomeman.
HcTropust MaTeMaTHKH

*  Xapakmepuzosamv 6KIA0 6blOAIOUUXCA MAMEMAMUKOE 8 PA3GUMUE MAMEMAMUKU U
UHBIX HAYYHBIX obnacmell,

®  NOHUMAMb oL Mamemamuku 6 pazsumuu Poccuu.

MeToabl MAaTEMATHKH

o Ucnonv3ys  usyueHHwvie  Memoobl, NPOBOOUMb  OOKA3AMENbCMBO,  BbINOJHAMD
onpogepoiceHue;

®  guIOUpamb u3yueHHble Memoobl U UX KOMOUHAYUU ONsl peuleHuss MamemamuiecKux
3a0ay;

®  UCNONL308aMb  MAMEMAMUYECKUe 3HAHUSL OAs  ONUCAHUA 3AKOHOMEpHOCmell 6
OKpYoicarouell OeiucmeumenbHOCMU U NPOU38E0EHUX UCKYCCMBA,

®  npuMeHsmMb npocmenuiue NPoSPAMMHbIE CPeOCmed U 3eKMpPOHHO-KOMMYHUKAYUOHHbLE
cucmembvl npu peueHuy Mamemamuyeckux 3a0ad.

BbINYCKHUK NOJIYYUT BO3MOXKHOCTb HAYYUThCA B 7-9 KJlaccax AJisl yCIEeLHOro
NPOJ0/DKEeHUA 06pa30BaHUs Ha Yray6/IeHHOM YPOBHe
JJIeMEeHThI TEOPUM MHOKECTB M MATEMATHY€CKOM JIOTUKH

o CB060ILHO OHepI/IpOBaTLS TIOHATHUAMHA: MHOXKECTBO, XapaKTCPUCTHUKKW MHOXKECTBA, J3JICMCHT
MHOXECTBA, ITYCTOC, KOHEYHOE U OeCKOHEUHOEe MHO>XECTBO, ITOAMHOXKECTBO, NPUHAJIC)KHOCTD, BKIIFOYCHUE,
PaBEHCTBO MHOKCCTB, CIIOCOOBI 3aJJaHNUEC MHOXXCCTBA,

o 3a1aBaTb MHO>KECTBA pa3HbIMU CHOCO6aMI/I;

o MPOBEPATH BBIITOJIHCHHUC XapAKTCPUCTUICCKOI'O CBOWCTBaA MHOXXCCTBA,

o CB06OILHO OnepUupoOBaTh MOHATUAMU: BBICKA3bIBAHUC, HCTUHHOCTL U JIO)KHOCTb BBICKA3bIBAHUS,
CJIOXXHBIC U ITPOCTHIC BBICKA3bIBAHUSA, OTPUILIAHUC BLICKaSLIBaHPIfI; HUCTUHHOCTL U JIOKHOCTB YTBCPIKIACHUA U
€ro OTpulaHusl, ornepanuu HaJa BbICKA3bIBAHUAMU: U, WU, HCYCIIOBHBIC BHICKA3bIBAHUA (I/IMHJ'H/IKa]_H/II/I);

° CTPOHUTDH BBICKA3bIBAHHA C UCITIOJIB30BAHUECM 3aKOHOB a.]'[l"e6p]>l BBICKA3bIBAaHUH.

B noBceaHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:
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SHGCL " [aJie€ — 3HATb ONPCACIICHUC TOHATHA, 3HATh U YMCTh JOKA3bIBATh CBOMCTBA (HpI/ISHaKI/I, €CJIM OHH CCTL)
TOHATHSA, XapaKTEPU30BATh CBA3U C APYITMMU NOHATUAMU, MPEACTABIISAA OAHO ITOHATHUE KaK YaCTh LHECJIOCTHOI'O
KOMIIJICKCa, UCITIOJIB30BATh ITIOHATUC U €T0 CBOICTBa Inpyu NTpoOBCACHUN paCCY)K,Z[eHPIfI, JAOKa34aTeJIbCTB, PCIICHNUN 3a/1a4.



®  CTPOUTH PACCYXXICHUS HA OCHOBE HUCIIOJIH30BAHUS IIPABUII JIOTUKHU;

®  WCIIOJIb30BaTh MHOKECTBA, ONEPAIMH C MHOKECTBAMH, MX TpadUIecKOe MPEICTABICHIE
JUTSL ONTUCAHMSI PEATBHBIX MTPOIIECCOB U SIBIICHUH, IPH PEIICHUH 3a/1a4 IPYTUX y4EOHBIX MTPEIMETOB.
Yucaa

e  (CB0o0OAHO ONEPUPOBATH MOHATHAMH: HATYpalbHOE YHCIO, MHO)KECTBO HATYpPAJIbHBIX YHCEI,
LeNnoe 4YMCI0, MHOKECTBO LIENBIX YHCEN, OOBIKHOBEHHAsl IpoOb, AecATHYHAs APOOb, CMEIMIAaHHOE YHUCIIO,
palOHAIbHOE YHUCIIO, MHOXKECTBO PAIllMOHAJIBHBIX YHCEN, WPPAaLMOHAJIBHOE YWCIIO, KOPEHb CTENEHH N,
NEMCTBUTEIPHOE YWCIO, MHOXECTBO JEHCTBUTENBHBIX 4YHCEd, TIeoMeTpuuecKas HWHTepHpeTaus
HaTypalbHBIX, LIENbIX, PAllMOHAJIBHBIX, IECTBUTEBHBIX YHCET,

®  [OHMMATh U OOBSCHATH Pa3HHUILy MEKIY MO3UIUOHHONW M HEMO3UIIMOHHON CHCTEMaMH 3aIlluCH
YICeT;

®  TIEPEeBOJUTH YKCIIA U3 OJHOW CHCTEMBI 3aIIUCH (CHCTEMBI CUHCIIEHHS) B APYTYIO;

e  JIOKa3bIBAaTh WM WCIOIB30BaTh MPHU3HAKHU Aenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmer u
MIPOU3BEICHNS YUCEN NP BBIMOIHEHUH BEIYMCICHUN U PEIIEeHUH 3a/1a4;

®  BBINOJHATH OKPYTJIEHHE PALIMOHAIBHBIX M HPPAIIMOHANBHBIX YHCEN C 33JJaHHON TOUHOCTHIO;

®  CpaBHHBAaTh JACHCTBUTEIbHBIC UMCIIA Pa3HBIMU CIIOCO0AMU;

®  YIOpSJOYMBATH YHCIA, 3alllCAaHHBIE B BHUJE OOBIKHOBEHHOH M JECATUYHOW IpoOu, dmcia,
3aIMCaHHbIe C UCTIOJIb30BAHUEM apH(PMETHUECKOTO KBaJIPaTHOTO KOPHSI, KOPHEH CTEeNeHH OobIie 2;

e maxomuts HOJl 1 HOK uucen pa3HpiMu crioco6aMu U HCIIONB30BaTh MX TIPU PEIISHUH 3a]1ad;

®  BBHINONHATH BBIYHCICHHUA M IpeoOpa3oBaHUs BBIPAKEHHH, COAEPIKANINX EHCTBUTENbHBIE
YHCclia, B TOM YUCIIe KOPHU HATYPaJIbHBIX CTETIEHEH.

B noBceaHeBHOI KU3HU U TPH U3YyYEeHHH APYTHUX NPeIMETOB:

® BBINOJHATH M OOBSCHATH PE3yAbTAThl CPABHEHUS PE3YIhTATOB BBIYUCICHHHA TIPH
pElIeHUH MPAKTUYECKUX 337ay, B TOM YHUCIE MPUOIMKEHHBIX BBIYUCICHHM, MCIOJb3Yys pa3HbIe
crocoObl CpaBHCHU;

®  3alMCHIBATh, CPABHUBATh, OKPYIJIATH YHCIIOBBIE JIAHHBIE pEAJIbHBIX BEIUYUH C
WCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUS;

® COCTaBJISITh U OLICHMBATh Pa3HbIMH CIIOCOOAMHU YHCIIOBBIE BBIPAXKEHHS MPU PELICHUU
MPAKTUYECKUX 337a4 U 3aJa4 U3 IPYTUux y4eOHbIX MPEIMETOB.
ToxnecTBeHHbIE Pe0OPA30BAHUSA

e  (CB000/HO ONEpPUPOBATH MOHATUSMU CTETICHU C LIEJIbIM U APOOHBIM MOKa3aTelIeM;

®  BBINOJIHATH JOKA3aTEILCTBO CBOMCTB CTEIEHHU C LENBIMHU U JPOOHBIMU MOKA3aTeNMU;

® ONEpUpOBaTh NOHATUSAMU «OJHOWIEH», «MHOTOYIEH», «MHOTOWIEH C OJHOU
MIEPEeMEHHON», «MHOTOYJIEH C HECKOJbKUMH IEePEMEHHBIMIUY», KO3(D(PUIMEHTH MHOro4JIeHa,
«CTaHJIapTHAas 3alMCh MHOTOYWIEHA», CTENIEHb OJJHOWICHA U MHOTOUJICHA;

e CBOOOJHO BIAJNETh MNpHEMaMU MpPeoOpa3oBaHHs IENbIX U JIPOOHO-PALMOHAIBHBIX
BBIPAXKECHUMU;

®  BBINOJIHATH PA3JI0KEHHE MHOTOWJIEHOB HAa MHOXHTEIM PpasHbIMH crnoco0amu, C
MCIO0JIb30BaHHEM KOMOHMHAIIUN Pa3IUYHBIX PUEMOB;

® WUCIOJB30BaTh TeopeMy Buera u Teopemy, oOpaTHyio Teopeme Buera, mis moucka
KOpHEH KBaJpaTHOIO TpeXwieHa W JJIs pEelIeHus 3aJady, B TOM YHKCJe 33Jad C MapaMeTpaMu Ha
OCHOBE KBAJIpaTHOTO TPEXUJICHA;

®  BBINOJHATH JIEJICHUE MHOTOWIEHA HA MHOTOWIEH C OCTaTKOM;

®  JI0Ka3bIBaTh CBOMCTBA KBAJPATHBIX KOPHEHN M KOPHEHN CTENEHH N,

®  BBINIOJIHATH TMPEOOpPa30BaHUS BBIPAKEHHUN, COAEPXKAIIUX KBaJpaTHbIE KOPHU, KOPHH
CTeneHu N,

e CBOOOJTHO OMEPUPOBATH MOHSATUSMHU «TOXKIECTBO», «TOXKIECTBO HA MHOXECTBEY,
«TOXJIECTBEHHOE MPEOOpa30BaHHEY;

®  BBINOJHATh pa3zuyHbIe npeoOpazoBaHus BBIpAXKEHUH, COJIEPIKALUX

MO,Z[yJ'II/I.(JF)‘ = x*

B noBcegHeBHOI :KU3HM U TP M3YyYEHHUH JAPYTUX PeAMETOB:



®  BBINOJHATH NMPEOOpazoBaHUA U JACUCTBHUS C OYKBEHHBIMH BBIPQKEHHSIMH, YHCIOBBIC
KO3 QHUIUEHTH KOTOPBIX 3aIMCAHBI B CTAHJAPTHOM BHJIE;

®  BBINOJHATH NPEOOPa3OBaHMs PALIMOHATBHBIX BBIPAKECHUN MPU PEIICHUH 33/1a4 JPYTUX
y4eOHBIX PEIMETOB;

®  BBINOJHATH MMPOBEPKY MPaBAONOI00MS (PU3NUECKUX U XUMHUECKUX (POPMYIT HAa OCHOBE
CpaBHEHUS Pa3MEPHOCTEN U BaJICHTHOCTEM.
YpaBHeHHUS U HEPABEHCTBA

e  (CB0o0OAHO OmepHpOBATH MOHATHSIMH: ypaBHEHUE, HEPABCHCTBO, PAaBHOCHIILHBIC YPaBHEHUS H
HCEPABCHCTBA, YPAaBHCHHE, ABJIAIOMICCCA CICACTBHEM APYroro ypaBHCHHA, YPaBHCHHA, PAaBHOCHUJIBHBIC Ha
MHOECTBE, PaBHOCUJIbHBIE IPEe00pa30BaHus ypaBHEHH;

e pelarh pa3sHble BUJIbl YPABHEHUN M HEPABEHCTB U UX CHCTEM, B TOM YHUCJIE HEKOTOPBIE
ypaBHEHU 3 U 4 cTeneHel, IpoOHO-palluOHATIbHbIE U UPPAIlMOHANIBHBIE;

e 3HaTh TeopeMmy Buera [ ypaBHEHHI CTENIEHU BBIILIE BTOPOW;

® [IOHMMaThb CMBICII TEOPEM O PAaBHOCWIBHBIX M HEPABHOCWIBHBIX MpPeoOpa30BaHUAX
YpaBHEHUN U yMETh UX JOKa3bIBaTh;

e BJAAETHh Pa3HbIMM METOJAMHU PELICHHUS YPaBHEHMI, HEPABEHCTB U UX CHUCTEM, YMETh
BBIOMpATH METOJ] pelieHHsI U 000CHOBBIBATh CBOW BBIOOD;

®  WCIIOJIb30BAaTh METOJ| MHTEPBAJIOB JUIsl PEIIEHUS HEPaBEHCTB, B TOM YHCIE IPOOHO-
paIMOHATIbHBIX M BKIIOYAOLIUX B c€0s1 MppallOHANIbHbIE BBIPAKECHHUS;

e pemarh anredbpanyeckue ypaBHEHHS U HEPAaBEHCTBA M UX CHCTEMbl C MapaMeTpamMu
anredpanvyeckuM U rpaguueckuM MeToIaMu;

e  BJAJETh Pa3HBIMH METOJAMU JOKAa3aTEIbCTBA HEPABECHCTB;

®  pelaTh ypaBHEHUS B LENBIX YUCIIAX;

e u300paXkaThb MHOXKECTBA Ha IUIOCKOCTH, 33/1aBaéMbleé YpaBHEHUSMHU, HEPAaBEHCTBAMU U
UX CHCTEMaMH.
B noBcegHEeBHOM KU3HH U NIPH U3YYECHUH APYTHX NPEIMETOB:

® COCTaBJIATb WM pEIIaTh ypaBHEHUS, HEPABCHCTBA, UX CHCTEMBbI IPU PEIICHUU 3a1a4
JIPYruX y4eOHBIX MPEIMETOB;

®  BBINOJHATH OLEHKY IPaBIONOAOOUs pPE3ylbTaTOB, IOJY4YaeMbIX IpU pPELICHUU
pasNUYHBIX YPAaBHEHWH, HEPAaBEHCTB M MX CHCTEM IpU pEUIeHHH 3a7ad JAPYruX y4eOHBIX
IIPEIMETOB;

®  COCTaBJIATH M PELIaTh YpaBHEHUS U HEPABEHCTBA C IApaMETPAaMHU IIPU PELICHHUH 3a/1a4
JIPYrux y4eOHBIX PEIMETOB;

®  COCTaBJIATb YPAaBHEHHE, HEPABCHCTBO MM HMX CUCTEMY, OIMCHIBAIOIINE PEAIBHYIO
CUTYaLMIO WIH NIPUKIIAJHYIO 337a4y, UHTEPIPETUPOBATH NOJYyYCHHBIE PE3YIIbTATHI.
DyHKUUH

e (CB0060AHO OmNEpUPOBATH HOHATHAMU: 3aBUCHUMOCTb, (YHKLIMOHAJIbHAs 3aBHCHUMOCTb,
3aBUCHMMAasi U HE3aBUCHMas IepeMeHHble, (YHKLHUs, CHocoObl 3ahaHus (DYHKLUUH, apryMEHT U
3HaYeHHue (PyHKIMM, 0OJacThb OIpENesIeHUs] U MHOXKECTBO 3HAYeHMUs (QYHKLHUH, HYIH (YHKIUH,
IIPOMEXKYTKH 3HAKOTIOCTOSTHCTBA, MOHOTOHHOCTh (DYHKIIMH, HAUOOJIbIlIee U HaMMEHbIIIee 3HaYeHus,
YEeTHOCTH/HEYETHOCTh (YHKIUH, MEPHUOJUYHOCTh (YHKLUUHU, Tpapuk (QYHKIUH, BEpTHKAJIbHAas,
TOpPU30HTAJIbHAS!, HAKIIOHHAsI aCUMIITOTHI; Ipa(UK 3aBUCUMOCTH, HE sIBIIsoLIelcs pyHKIueH,

e  CcTpouTh rpaduku QyHKIMI: TUHEHHON, KBaApaTUUHOH, TpOOHO-ITMHEHHON, CTeneHHOMN
TIPU Pa3HBIX 3HAYCHUSAX MIOKA3aTENs CTCIEHH, y = x|;

®  HUCHOJB30BaTh MpeoOpasoBanus rpaduka QYHKIMH y— f(x) VA [OCTPOECHHS
rpadgukoB QyHKIMH y — af (kx+b)+c;
e  aHaNM3UPOBATH CBOMCTBA PYHKIMI U BUJ rpaduka B 3aBUCUMOCTHU OT MaPaMETPOB;

L4 CBO60,Z[HO OIICpHUPOBATH IOHATHAMMU: OoCICA0BAaTCIIBHOCTD, OrpaHU4YCHHAasA
nocjaea0BaTCJIbHOCTb, MOHOTOHHO BO3paCTarOlIas (y6LIBaIOH_Ia$I) MMocCJacaA0BaTCIIbHOCTb, IIPCACII



MOCHENOBATENBHOCTH, apudmernueckas MIPOTPECCHS, reoMeTprUYECKas nporpeccusi,
XapaKTePUCTHUECKOE CBOMCTBO apu(PMETHIECKON (TEOMETPUUYECKON ) TPOTPECCUH;

® WCIOJB30BaTh  METOJ  MaTeMaTH4eCKOW WHAYKIMU s BbIBoAa  (opmy,
JIOKA3aTeNIbCTBA PABEHCTB U HEPABEHCTB, PELICHNUs 3a/1a4 Ha JEJIMMOCTb;

®  KCCIEIOBATh NOCIENOBATEIBHOCTH, 3aJaHHBIE PEKYPPEHTHO;

e pemiath KOMOWHHPOBAaHHBIC 33aJaud Ha apU(QMETUYECKYI0) H TIe€OMETPUUYCCKYIO
MPOTPECCUN.

B noBceHeBHOM KU3HU U NPU U3YyYEeHUH APYTUX MPEeAMETOB:

e  KOHCTPYHPOBATH M UCCIICJOBATh ()YHKIIMH, COOTBETCTBYIOIINE PEATLHBIM IIPOIeccaM H
SBJICHUSIM, HMHTEPIPETUPOBATh IOJYYCHHBIE pPE3yabTaThl B COOTBETCTBHM CO crienu(UKON
HACCIENYEMOTO MPOLIECCA VI SIBICHUS;

®  HCMOJIb30BaTh TpadUKU 3aBUCHUMOCTEW JUIsl MCCIEAOBAHUS PEATbHBIX IPOIECCOB U
SIBJICHUM;

® KOHCTPYUPOBATh W HCCIEAOBATh (YHKIIMU TPU PEIICHUH 3a7a4 JAPYrux y4eOHBIX
MPEAMETOB, HHTEPIPETUPOBATH TOJYyYEHHBIE PE3yJAbTaThl B COOTBETCTBUU CO CHEIU(PUKON
y4eOHOTro MpeaMeTa.

CraTuCTHKA U TeopHusi BepOSITHOCTEl

e (CB0oOoOAHO OMEpHUPOBATH MOHATHUSAMH: CTOJIOUATHIE U KPYTOBbIE JHarpaMMbl, TaOJIMIBI JaHHBIX,
cpeaHee apu(pMeTHYECKOe, MeIuaHa, HauOOJbIliee U HaWMEHbIIIee 3HAYEHUSI BBIOOPKH, pa3Max BBIOOPKH,
JCIIEPCHS U CTaHJIAPTHOE OTKIIOHEHHUE, CllydaiiHasi H3MEHYMBOCTh;

e BpIOMpaTh HauOoyiee YIOOOHBIA CHOCOO mpeAcTaBicHUs WH(POPMALMK, aJeKBAaTHBIA €€
CBOMCTBAM M IIEIISIM aHAJIN3a;

®  BBIYHCIATH YUCIIOBBIC XaPAKTEPUCTHKH BBHIOOPKH;

e  cBOOOJHO OIEpUPOBATh MOHATHUSAMH: (DaKTOpHANm 4YHCIa, MEPECTAaHOBKH, COYETaHHs U
pasmenieHus, TpeyroibHuK [lackais;

e  CBOOOTHO OIEPUPOBATH IOHATHSIMH: CIyYaWHBIA OIBIT, CIYYalHBIA BBIOOP, HCIBITAHUE,
JJIEMEHTapHOE ClydaiiHoe CcOoObITHE (MCXOJM), KIACCHYECKOE OINpe/eieHHe BEPOATHOCTH CIIy4ailHOTO
COOBITHS, OTIepaITiH HA/l CTyJalHBIMHA COOBITHSIMHU, OCHOBHBIC KOMOWHATOPHBIE ()OPMYIIHI;

e  CBOOOTHO OIEPUPOBATH IOHATHSIMH: CIyYaWHBIA OIBIT, CIYYalHBIA BBIOOP, HCIBITAHUE,
JJIEMEHTapHOE ClydaiiHOoe CcOoObITHE (MCXOM), KIACCHYECKOE OINpeNelieHHe BEPOSTHOCTH CIYyYailiHOrO
COOBITHS, OTIEPALIMY HAJl CITyYaWHBIMU COOBITHSIMH, OCHOBHBIE KOMOWHATOPHBIE (POPMYITHI;

®  3HATH IPUMEPHI CITYYAHHBIX BEIMYHH, U BEIYUCISITh UX CTATHCTHUECKHE XaPAKTEPUCTHKH;

®  HCHOJIb30BaTh (GOPMYJIBI KOMOMHATOPUKHU MTPH PEIICHUH KOMOWHATOPHBIX 3a71a4;

e  pemaTh 33/1a4d Ha BEIYUCIICHHUE BEPOSTHOCTH B TOM YHCIIE C UCIIOJIb30BaHUEM (OPMYIL.
B noBceHeBHOM KM3HN U NPU U3YyYE€HUM APYTUX MPeAMETOB:

® TMPEICTaBIATH HWH(POpPMAIMIO O pealbHBIX TMpoleccax U SABICHUSX CIIOCOOOM,
aJICKBaTHBIM €€ CBOMCTBAaM U 11€JIM UCCIICIOBAHUS;

®  aHAJIM3UPOBATH U CPABHUBATH CTATUCTHUECKUE XapAKTEPUCTHKU BHIOOPOK, MOTy4YECHHBIX
B IIpOLIECCE€ PELICHUs NPUKIAJHOW 3aaud, U3YYEHHs] PEAIbHOTO SIBJICHUS, PELICHUs 3aJaud M3
JIPYrux y4eOHbIX IPEIMETOB,;

®  OICHHBATh BEPOSTHOCTD PEATHHBIX COOBITUH U SBJIICHUN B PA3IMYHBIX CUTYaLIUAX.
TexkcToBBIC 3024l

e Pemare mpocThiE M CIOXKHBIE 33Ja4M, a TAKXE 3aJaud MOBBILIEHHONW TPYIHOCTH M
BBIAEIATh UX MATEMATUYECKYIO OCHOBY;

e  pacmo3HaBaTh pa3HbIEC BUIBI U TUIBI 3a4a4;

®  UCIIOJIb30BAaTh pPa3HbIE KPAaTKUE 3allUCU KAaK MOJIEIM TEKCTOB CIIOKHBIX 3a1ad4 U 3axaq
MOBBIIIIEHHOW CIOXKHOCTU JUIsI TIOCTPOSHHUS TOMCKOBOM CXEMBI W pEIIeHUs 3aaad, BhIOMpATh
ONTUMAJIBHYIO JJI pACCMaTPUBAEMON B 3aJ1a4€ CUTyallMH MOJIENIb TEKCTa 3aauH;

e pasnuMyarth MOJENb TEKCTa U MOJEIb PEUICHUs 3aJadyd, KOHCTPYMPOBAaTh K OJHOU
MOJENM PELIECHUS CIIOKHBIX 3aa4 pa3sHble MOJEIN TEKCTA 3a/1a4H;

® 3HATh U NPHUMEHATH TPHU CIOCOOA TIOUCKA PEIIeHHs 3a/1a4 (OT TpeOOBaHUS K YCIOBHUIO U
OT yCIIOBUS K TpeOOBaHMIO, KOMOMHUPOBAHHBI);



®  MOJEIMPOBATh PACCYKACHHUS MIPU ONCKE PEHICHHUS 33124 C IOMOIIBIO Tpad-CXeMBbI;

®  BBIJCIATH ATAlbl PEUICHUS 33/1a4 U COJIEP )KaHNUE KaX 00 ITara;

e  yMeTh BBHIOMpATh ONTUMAIBHBIA METOJ PEIICHHs 33aJa4yd U OCO3HAaBaTh BHIOOpP METOJa,
paccMaTpuBaTh pa3iIMYHbIE METO/Ibl, HAXOAUTH Pa3HbIEe PEILICHUS 33aa4, €CJIM BO3MOKHO;

®  aHAJIM3UPOBATH 3aTPYAHEHUS [IPU PELICHUU 3a]1aY;

e  BBLIIOJIHATH pa3JIMYHbIE NPEOOpa30BaHUS NPEUIOKEHHOM 3ajaud, KOHCTPYHUPOBATh
HOBBIE 33J1a4M U3 IaHHOW, B TOM 4HcCJie OOpaTHBIE;

®  UHTEpNpPETUPOBATh BBIYUCIUTEIbHBIE PE3YAbTAThl B 33/1a4€, UCCIIEI0BATH MOJIyYEHHOE
pellIeHre 3a/1auH;

®  U3MEHATH YCIOBHUE 3a/1a4 (KOJIMYECTBEHHbIE WM KaU€CTBEHHbIE JJAHHBIE), UCCIIEN0BATh
M3MEHEHHOE NMpeoOpa3oBaHHOE;

®  aHAJIM3UPOBATH BCEBO3MOJKHBIE CUTYaIlMM B3aUMHOIO PACIIOJIOKEHHUS JABYX OOBEKTOB U
M3MEHEHHE MX XapaKTepPUCTUK IPHU COBMECTHOM JIBUKEHHH (CKOpPOCTb, BpEMs, PacCTOSHUE)IPU
pelieHnn3anady Ha JIBKEHUE JABYX OOBEKTOB KaK B OJHOM, TaKk MU B IPOTHBOIOJIOXKHBIX
HaIpaBJIEHUAX, KOHCTPYHPOBaTh HOBBIE CUTyallMM Ha OCHOBE M3MEHEHHUs YCIOBMH 3aJauu INpU
JBUKEHHH T10 PEKE;

®  uCCleloBaTh BCEBO3MOXKHBIE CUTYAaIlMM IpPU pEIIeHUM 33/a4 Ha JABM)KEHHE IO PEeKe,
paccMaTpuBaTh pa3Hble CUCTEMbI OTCUETA;

e  pemiath pa3HOOOpa3HbIE 337Ul «HA YaCTHY;

e pemiath 1 000CHOBBIBATH CBOE PEIICHME 3a/1a4 (BBIACIATH MaTEMaTHUECKYIO0 OCHOBY) Ha
HaX0XIeHHE YacTH YKCJIa ¥ YUCIIa [0 €r0 YacTH Ha OCHOBE KOHKPETHOTO CMBICIIA JpooH;

e OOBACHATH WMJCHTHUYHOCTH 33/1a4 Pa3HBIX TUIIOB, CBS3BIBAIOLIMX TPH BEJIWYUHBI (Ha
paboTy, Ha MOKYNKH, Ha JABM)KEHHE), BBIAEIATH STH BEIMYUHBI M OTHOIIEHUS MEXIYy HHUMH,
MIPUMEHSATH UX NIPU PELICHUH 3a]]a4, KOHCTPYUPOBaTh COOCTBEHHBIE 3a/1a4 YKA3aHHBIX THIIOB;

L BJIaJICTb OCHOBHBIMH MCTOJaMM PCIICHUA 3aJa4d Ha CMCECH, CIUIaBbl, KOHICHTpalWu,
HCIIOJIB30BATh UX B HOBBIX CUTyallUAX IO OTHOLICHHUIO K U3YUCHHBIM B ITPOLECCE O6y‘ICHI/I}I;

e  pemiaTh 337a4d Ha MPOLEHTBHI, B TOM YHCJE, CIOXHbIE NMPOLEHTHl C 000CHOBAHUEM,
WCIIOJIB3YsI pa3HbIE CTIIOCOOBI;

e  peularh JIOTHYECKUE 3a/1a4M Pa3HbIMM crloco0amu, B TOM 4MCIe, C ABYyMs OJOKaMHU U C
TpeMs 0JI0KaMM JaHHBIX C IOMOILBIO TaOJIHIL;

e  pewlatk 3aJa4u 10 KOMOMHATOPUKE U TEOPHH BEPOSATHOCTEH Ha OCHOBE HUCIOJIb30BAHUS
U3YyYEHHBIX METOJIOB U 00OOCHOBBIBATh PELICHUE;

®  peulaTh HECJIOKHBIE 33/1a4M [0 MAaTEMATUYECKOH CTaTUCTHKE;

® OBJIQZIETh OCHOBHBIMH METOJAaMM PpELICHUs CIOKETHBIX 3aJau: apupMeTHUECKUil,
anreOpandeckuii, nepedop BapuaHTOB, TEOMETPUUECKUM, IpauuecKuii, IPUMEHSITh UX B HOBBIX I10
CPaBHEHMIO C U3yYCHHBIMH CUTYaIHUSX.

B noBceqHeBHON KM3HHM M NIPU U3YYE€HHUH JPYIUX NPeAMETOB:

®  KOHCTPYMpPOBaTh HOBBIE JJIS JAHHOW 3aJlauu 3aJjauHble CUTYallUHd C YYETOM pPEealbHbIX
XapaKTepUCTHUK, B YAaCTHOCTH, IPU PEIIEHUM 3a/ad Ha KOHLEHTpallUM, YYUTHIBATh IJIOTHOCTh
BEIIECTBA; pellaTb U KOHCTPYMpPOBAaTh 3aJaud Ha OCHOBE PACCMOTPEHMS pPEAIbHBIX CUTyalui, B
KOTOPBIX HE TpeOyeTCsl TOUHBIHM BHIYMCIINTENbHBINA pPe3yIIbTaT;

e  pelarh 3aJla4M Ha JBM)KEHHUE TI0 PEKE, pacCMaTpUBasl pa3HbIE CUCTEMBI OTCUETA,

®  KOHCTPYMpOBATbh 33JauHble CUTyalluH, IPUOIMKEHHbIE K pealbHON AeHCTBUTEIbHOCTH.
I'eomeTpuuyeckue purypbl

e (CB0060aHO omepupoBaTb I'€OMETPUUYECKUMH TOHATHUSMU TPU pEIIEHUH 3a1ad |
IIPOBEJIEHUN MaTEMaTUYECKUX PACCYKIEHUM;

®  CaMOCTOATENBbHO (HOPMYIHPOBATh ONpPENAETIECHUsI TeOMETPUYECKUX (Uryp, BBIIBUTATH
TUIOTE3bl O HOBBIX CBOMCTBaX M INPU3HAKAX TE€OMETPUYECKUX (GUIyp M OOOCHOBBIBATH HIIH
onpoBepraTh HX, 00001IaTh WM KOHKPETU3UPOBATh pPE3yJIbTaThl Ha HOBBIE KIJIACCHI (UTYD,
MIPOBOJIUTH B HECJIOKHBIX CIYYasX KJIACCUPHUKAILMIO PUTYp IO pa3IMYHBIM OCHOBAHUSM;



®  HCCIIEOBaTh YEPTEXKHM, BKIOYas KoMOMHAmuu (uryp, W3BIeKaTh, HHTEPIPETHPOBATH U
peoOpa3oBbIBATh MH(OPMALIUIO, IPEACTABICHHYIO Ha YepTEeKaX;

e  pemarh 3aJaud FeOMETPUYECKOTO CONIEpKaHUs, B TOM UYHUCIE B CHUTyallHiX, KOTAa alrOPUTM
pellIeHrsl He CIeAyeT SBHO U3 yCJOBUS, BBIIONHATH HEOOXOIUMBIE Ul PElIeHHsI 3a/1aud JOMOIHUTENbHbIE
MOCTPOEHUSI, HCCIIEIOBATH BO3MOXKHOCTD IPUMEHEHHUS TeopeM U (GopMy JIsl pellieHus 3a1a4;

e  (opmynHpoBaThH U JOKA3bIBATH TEOMETPUUYECKHUE YTBEPIKIACHHS.

B noBceHeBHOM KU3HU U NIPU U3YYEHUH APYTUX NPeIMeTOB:

® COCTaBJSITh C WCIIOJH30BAHUEM CBOWCTB TEOMETPUYCCKUX (PHUTYp MaTeMaTHYEeCKHE
MOJENN JUIsl PEIICHHS 3a7ad NPAKTHYECKOTO XapakTepa M 3aJad W3 CMEXKHBIX JWCUUIUINH,
HCCIENOBATH MOJIYYEHHBIE MOJIEIIA U UHTEPIPETUPOBATH PE3YIIBTAT.

OTHomIeHus

e  Brnajaerp MOHSATHEM OTHOIICHUS KaK METApeIMETHBIM;

e cBOOOJHO OMEPUPOBATHL TIOHATHUSMHU: paBEHCTBO (UTYp, paBHbIE (QUTYpBI, PaBEHCTBO
TPEYTrOJIbHUKOB, MapalIeNbHOCTh TPSMBIX, MEPIEHAUKYISPHOCTh MPSMBIX, YTIBl MEXKIy NpPSIMBIMH,
MepIeHINKYIISP, HAKIIOHHAS, TIPOSKIHSL, MoJo0ue Guryp, nogooHble GUTYPHL, TOJOOHBIE TPEYTONLHUKY;

®  HCIOJNB30BaTh CBOWCTBA MMOJOOMS M PABEHCTBA (QUTYD MPHU PEIICHUH 3a7a4.

B noBceHeBHOM KU3HU U NPU U3YyYEeHUM APYrUX MPeAMETOB:

®  HCIOJNB30BaTh OTHOIICHUS JUISI TOCTPOCHHS W WCCIEJOBaHMS MaTeMaTHUECKUX Mojienei
00BEKTOB pPEATbHOMN KU3HU.
HN3MepeHus 1 BbIYMCJIEHUS

e  CB00OMHO OMEpUPOBATH MOHITUSMH JUIMHA, TUIOMIA]h, 00bEM, BEJTMUMHA YIla KaK BETMYNHAMU,
WCIOJIb30BaTh PAaBHOBEIMKOCTh M PABHOCOCTABICHHOCTh TMPH pEIICHHH 337ad Ha BBIYHCICHHE,
CaMOCTOSTEIFHO TOTYYaTh M HWCIONL30BATh (DOPMYIBI JIJIsl BBIYMCICHHN IUIOMAned U o0beMOB Quryp,
cBOOOJJHO OIEpHPOBATH MUPOKUM HAOOpOM (opMyI Ha BBIYMCIICHHE NTPH PELICHUH CIOKHBIX 3a/a4, B TOM
YHuCcie W 33/a4 HA BBIYMCICHHE B KOMOMHAIMAX OKPYXHOCTH U TPEYrOJNBHHKA, OKPYXHOCTH U
YETBIPEXYTrOJIbHHUKA, & TAKXKE C IPUMEHEHNUEM TPUTOHOMETPHH;

®  CaMOCTOSTENHHO (POPMYINPOBATH THUIIOTE3BI M IPOBEPSTH UX JOCTOBEPHOCTb.

B noBceaHeBHOI KU3HM U NIPH M3YYEHHUH JAPYTUX IPeAMETOB:

e  CcBOOOJHO onepupoBaTh (HOpPMyIaMy IPHU PEIICHUH 3aa4d B APYTUX yIEOHBIX IpeIMeTax U IpH
MPOBEAECHUN HEOOXOANMBIX BBIYHCIICHUH B PEaIbHON JKU3HH.

I'eomeTpuyeckue nocTpoeHust

e OrmepupoBaTh MOHSATHEM HaboOpa dSJIEMEHTOB, OIPEICISIONINX TeOMETPUUECKYIO
durypy,

e  BIAJETh HAOOPOM METOI0B NOCTPOCHUN IIUPKYIIEM U JTUHEUKOH;

®  [IPOBOJAUTH AHAIMU3 U PEATU30BBIBATH JTAIlbl PEUICHUS 3aa4 Ha IOCTPOCHUE.

B noBceHeBHOI KU3HM U NIPU M3YYEHUH JAPYTHX NPeIMETOB:

®  BBINOJHATH NOCTPOCHUS HA MECTHOCTH;

®  OIEHUBATh pPa3MEPhl peabHBIX O0BEKTOB OKPYKAIOLIETO MUPA.
IIpeoOpa3zoBanusi

e  OmepupoBaTh JBIKCHUSIMHU U TIPEOOPa30BAaHUAMH KaK METAIPEAMETHBIMH MTOHATHSMH;

e  OIEPHPOBATH MOHATHEM [BMKEHHS M MPEOOpa3oBaHUS MOJ00MS i 000CHOBaHU, CBOOOITHO
BJIAJCTh NPUEMaMH TOCTPOCHHs (UTYp C TOMOLIBIO JBIKEHUH M IMpeoOpa3oBaHMs MOJOOMS, a Takke
KOMOWHAIMSMH ABW)KEHUH, IBHKEHUI 1 IPpeoOpa3oBaHuii;

®  WCIIOJNB30BAaTh CBOWMCTBA IBIDKEHUH W TpeoOpa3oBaHM ISl NMPOBEACHHS OOOCHOBAHUS H
JI0Ka3aTelIbCTBA YTBEPKICHNI B TEOMETPHUU H APYTUX YUEOHBIX MPEIMeTax;

®  TI0JIB30BAThCS CBOMCTBAMU JIBMKEHUH U MIPeoOpa30BaHMi IPU PeIIeHUH 3a/1a4.

B noBceHeBHOM KM3HHM M NIPU M3YyYEHUH APYTUX MPEAMETOB:

®  TPUMEHSTH CBOWCTBA ABM)KEHUH M IPHUMEHSATH MTOJ00KE ISl TOCTPOSHUI M BBIYMCIICHHIH.
BekTOopbI M KOOPAMHATHI HA MJIOCKOCTH

e (CBoOomHO ollepupoBaTh MHOHSATHAMH BEKTOpP, CyMMa, Pa3HOCTh BEKTOPOB, NPOM3BEACHHE
BEKTOpa Ha YUCIIO, CKAJIIPHOE MPOU3BEACHUE BEKTOPOB, KOOPANHATHI HA TNIOCKOCTH, KOOPIMHATHI BEKTOPA;

e  BIAJCTb BEKTOPHBIM M KOOPAMHATHBIM METOIOM Ha IUIOCKOCTH MAJIsl PELIeHusl 3ajad Ha
BBIUMCIICHHE U JJOKa3aTeIbCTBA;



® BLIIONHATH C TOMOIIBIO BEKTOPOB U KOOPAMHAT JIOKA3aTENBCTBO HM3BECTHBIX €My
reoMeTpuieckux (pakToB (CBOMCTBa CpemHUX JIMHHUWA, TEOPEM O 3aMedyaTelbHBIX TOYKAaX W T.II.) U MOTy4aTh
HOBBIEC CBOWCTBA N3BECTHBIX QUTYD;

®  HCHONB30BaTh YypaBHEHHA GUTYp [ pelleHusl 3aJady W CaMOCTOATENFHO COCTaBIISATh
ypaBHEHUS OTIENBHBIX MIIOCKUX (UTYD.
B noBceHeBHOM KU3HU U NPU U3YyYEeHUH APYTUX MPEeAMETOB:

®  HCIOJNB30BaTh MOHATHS BEKTOPOB M KOOPIWHAT Uil pellleHHs 3aj1ad no (usuke, reorpadguu u
IpYruM y4eOHBIM TIpeIMeTaM.
HcTropus MmaTreMaTUKH

e [loHnMaTh MaTEMaTHKy KaK CTPOTO OPraHU30BaHHYIO CUCTEMY HayYHBIX 3HAHWH, B YACTHOCTH
BIIQJIETh  MPEICTABICHUSMH 00 aKCMOMAaTHYECKOM TMOCTPOCHWH TEOMETPUHM U MEPBUYHBIMH
MPEACTABICHUSIMH O HEEBKIIMIOBBIX TE€OMETPUSIX;

e paccMarpuBaTh MaTEMAaTHKYy B KOHTEKCTE WUCTOPUM PA3BUTHS LWBWIIM3ALUN U UCTOPUU
pa3BUTHS HAyKH, MIOHUMATh pOJIb MaTEMAaTUKH B pa3Butuu Poccum.
MeTtoabl MaTeMaTHUKH

e Bragerp 3HaHUAMH O PA3JIUYHBIX METOJAaX OOOCHOBAHHS M  OIPOBEPIKEHUS
MAaTEMaTHYECKUX YTBEPKACHUN U CAMOCTOSITEIbHO TPUMEHSTh UX;

e BJAJCTh HABBIKAMH AaHAIM3a YCIOBUA 33aJa4d W ONPEACIICHUS TMOIXOASIIAX IS
perieHus 3a/1a4 U3Y9eHHBIX METOJIOB WU MX KOMOWHAIIHH;,

®  XapakTepu30BaTh  MPOMW3BEICHUA  HCKYCCTBA C  YYE€TOM  MAaTeMaTHYECKUX
3aKOHOMEPHOCTE B NOPHUPOJE, MCIOJIb30BaTh  MAaTeMaTUYECKHE  3aKOHOMEPHOCTH B
CaMOCTOSATEIILHOM TBOPYECTBE.

Il. Conep:kanue yuyeGHOT0 mpeamera

AnemeHmMbI meopuu MHOXecme U MamemMamu4ecKoU JI02UKU

CornacHo ®I'OC ocHOBHOro 001Iero 00pa3oBaHUs B KypCc MaTeMaTHKH BBEICH pa3feln
«Jlorukay», KOTOpBIM HE MPEANnojaraeT IOMOJIHUTEIbHBIX YaCOB Ha M3YyYEHUHM W BCTPAUBACTCS B
pa3IMyHbIE TEMBl KypCOB MaTE€MaTUKH W HWHGOPMATHKHA M MPEABAPSAETCS O3HAKOMIICHHEM C
3JIEMEHTaMU TE€OPUU MHOKECTB.

MHo:xecTBa M OTHOIIEHUSI MeK1Y HUMH

MHOKECTBO, Xapakxmepucmuieckoe c80UCMB0 MHONCeCmad, FIEMEHT MHOXKECTBA, nycmoe,
KOHeuHoe, beckoHeuHnoe mHoxcecmao. [lommuokecTBo. OTHOIICHNE MPUHAJIIC)KHOCTH, BKITFOYCHHUS,
pPaBEHCTBA. DJIEMEHTBl MHOXKECTBA, CIIOCOOBI 3aJJaHUsT MHOXKECTB, PACHO3HABAHUE NOOMHONCECME U
9/1eMEHMO8 NOOMHOICECME C UCNONIL30BAHUEM KpY208 Diliepa.

Onepauum HaJ MHOKECTBAMH

Ilepeceuenne W  OOBEIMHEHHE MHOXECTB. PasnHocmbv  MHOdMICECMS,  OONOJHEHUe
MHOdCcecmea.Mnmepnpemayus onepayuti HA0 MHOMCECM8amu ¢ NOMOWbIO Kpy2os Jiiepd.

9J1eMEeHTBI JIOTHKH

Onpenenenue. YTBepkaeHuss. AKCHOMBI U Teopembl. [lokazaTtenbcTBo. [[okazarenbcTBo OT
npotuBHOTO. TeopeMa, oOpatHast JaHHOU. [Ipumep u KOHTpIIpUMeEp.

Buicka3biBaHus

HcTUHHOCTD M JIOKHOCTh BhICKa3bIBaHUs. Crooicubie u npocmeie gvickasviganus. Onepayuu
HAO BbICKA3LIGAHUAMU C UCNONb308AHUEM OCUYECKUX CEAZ0K: U, UIU, He. YcloeHble 6blcKa3bléanUs
(umnauxayuu).

CodepxaHue Kypca Mamemamuku e 5-6 knaccax

HarypaJjibHble YucJja ¥ HYJIb
HarypajbHblIil psii YHces U ero CBOMCTBA



HarypanbHoe 4mCii0, MHOXECTBO HATypaJbHBIX YHCEI M €ro CBOWCTBa, M300pa)keHue
HATypaJbHbIX YUCEJ TOYKAMU HA YUCIOBOM MpAMOil. MCronp30BaHne CBOKMCTB HATYPAJIbHBIX YUCEN
MIpY PELIECHUHU 3a/a4.

3anuch M YTeHHe HATYPAJbLHBIX YK CeJ

Paznuune wmexay nuppod u yucnoM. llo3uiuoHHas 3ammMch HATypallbHOTO YHCHA,
MIOMECTHOE 3HaueHHe UUQpbI, pa3psabl U KIACCHI, COOTHOIIEHHWE MEXIY IBYMS COCEIHUMHU
pa3psAIHBIMU €IUHUIIAMU, YTCHUE U 3aITUCh HATYypPaIbHBIX YUCEL.

OxpyrJ/ieHre HATYPAJIbHBIX YHCeJI

Heob6xomumocTh okpyriienus. [IpaBuito okpyriieHHust HATypaJIbHBIX YHCEIT.

CpaBHeHMe HATYPAJbHBIX YK CeJI, CPaBHeHHE ¢ YUCI0oM ()

[TonsiTE O CpaBHEHHMH YHCEN, CPABHEHUE HATYPAJbHBIX YUCET APYT C APYIOM U C HYIIEM,
MaTeMaThyecKas 3aluch CPaBHEHHH, CTIOCOObI CPaBHEHUS YHCEL.

JelicTBUS ¢ HATYPAJIbHBIMH YU CJIAMU

CnoxeHue W BBIYUTAHUE, KOMIIOHEHTHI CIIO)KEHHS W BBIYUTAHUA, CBSI3bh MEXIY HUMH,
HAXOXJEHUE CYMMbI U Pa3HOCTH, U3MEHEHHWE CYMMbI U PA3HOCTH MPU U3MEHEHUU KOMIIOHEHTOB
CJI0KECHUS M BEIYUTAHUS.

YMHOXEHHWE U JeJieHWEe, KOMIIOHEHThl YMHOXXEHHMSI W JIEJICHHS, CBSI3b MEXIy HHMH,
YMHOXEHHE W CIOKEHHE B CTOJOWK, JCJIICHHE YTrOJIKOM, MPOBEpPKa pe3yibTaTa C IOMOIIBIO
MPUKHUJIKA U OOPaTHOTO JIEHCTBHSI.

IlepemecTuTenbHBII WM COYETATEIBHBIA  3aKOHBI  CJOXEHUS WU YMHOMKCHWUS,
pacnpeenuTeNbHbI 3aKOH YMHOYKEHHS OTHOCHTEIIBHO CIIOKEHHS, 000CHO8AHUE alecOpUmMMO8
BbINOJIHEHUS APUPMEMUUeCKUX Oeucmeull.

CreneHb ¢ HATYPaAJIbHBIM MOKa3aTeJIeM

3anuch 4YMClia B BUJIE CYMMBI Pa3psIHBIX CIaraéMbIX, MOPSJAOK BBIOJTHEHUS JCHCTBHI B
BBIPAKECHUSX, COJICPIKAINX CTEIECHb, BHIYUCICHUE 3HAYECHU BBIPAKEHUH, COIEPIKAIINX CTETICHb.

YucnoBble BbIPaKeHUSI

UucnoBoe BbIpaKEHHUE M €r0 3HAYEHUE, MTOPSAIOK BBIMOTHEHUS ACHCTBUM.

JlejeHue ¢ ocTaTKOM

Jlenenne ¢ 0CTaTKOM Ha MHOXKECTBE HATypaJIbHBIX YHCEII, CEOUCMBA OeleHUsl C OCIMAMKOM.
[IpakTrueckue 3a1a4n Ha I€JICHUE C OCTATKOM.

CgoiicTBa U NPU3HAKH JAeJIMMOCTH

CBOWCTBO JETMMOCTH CYMMBI (pa3HoCTH) Ha yucio. [Ipu3Haku neaumocTH Ha 2, 3, 5, 9, 10.
Ilpuznaxu oenumocmu wa 4, 6, 8, 11. [loxazamenvcmeo npuznakos oerumocmu. Peiienue
MPAKTUYECKHUX 3374 C TPUMEHEHUEM MPU3HAKOB JCIIUMOCTH.

Pasio:xxenne yucia Ha MPOCTbIe MHOKHUTETH

[IpocTeie 1 cocTaBHBIC YUCTA, pewemo Ipamocgena.

Pa3noxkeHne HaTypajabHOTO YHMCIIAa Ha MHOXHTENHU, Pa3j0KE€HHWE HA MPOCThIE MHOKUTEIH.
Konuuecmeo oenumeneti uucna, ancopumm pazilojiceHus YUcia Ha nPOCmole MHONICUMENU, OCHOBHAS
meopema apugpmemuxu.

AnredOpanyeckue BbIpasKeHUsI

Hcnonb3oBanue OykB A7ii 0003HAUYEHUS UYMCEN, BBHIYMCIECHUE 3HAYCHHS alredpandecKkoro
BBIPOKEHUS, TPUMEHEHUE alreOpanuecKux BBIPAKEHHM ISl 3aMHCH CBOWCTB apU(PMETHUECKUX
JeUCTBH, MpeoOpa3oBaHne anreOpandecKiuX BEIPAKEHUI.

JeanTenu U KpaTHbIe

JlenuTtenb U ero cBOWCTBA, OOMIMIA JenuTenh ABYX W Oosiee yucen, HaMOOIBIIUNA OOIIMit
JIeNUTENb, B3AUMHO MPOCTHIE YKCia, HAXOXKIeHHe Hanbobiero oodmiero aenurens. KpatHoe u ero
CBONCTBa, o0mIee KpaTHOE ABYX U Ooliee dHcCell, HauMEHbIee oO0IIee KpaTHOE, CIOCOObI
HaX0XJICHUS HAUMEHBIIIETO 00IIero KpaTHOro.

JApoou

OO0ObIKHOBEHHBIE IPOOH

Honsi, gacth, ApoOHOE Yncio, Apoodb. IpobHoe uncio kak pe3ynbTat nenenus. [IpaBuiabHbIe
Y HENPaBUIIbHBIE IPOOH, CMEIIaHHAs JPOOb (CMEIIaHHOE YUCIIO).



3anuce HaTYpaJbHOTO YMCIA B BUJAE IPOOM C 3aJaHHBIM 3HAMEHATeleM, ImpeoOpa3oBaHue
CMEIIaHHOM IpoOU B HEMPABUIBHYIO IPOOh 1 HA00OPOT.

[TpuBenenue apoOeii k oOmeMy 3HaMeHaTen0. CpaBHEHHE OOBIKHOBEHHBIX JIPOOCH.

CrnoxeHne ¥ BBIYMTAaHUE OOBIKHOBEHHBIX IpOoOel. YMHOXKEHHE U JeNieHHEe OOBIKHOBEHHBIX
TIpOOeii.

Apudpmernueckue IeiHCTBHUS CO CMEIIaHHBIMU JIPOOsSMHU.

Apudpmernueckue IeHCTBUS ¢ IPOOHBIMH YHCIIAMH.

Cnocobvl payuonanuzayuu bl4UCIeHUL U UX NPUMEHeHUe NPU 6bINOTHEeHUU 0elucmEull.

JecaTu4HbIE 1pPOOH

Henass u npoOHas yactu aecatuyHoi apoOu. IIpeoOpazoBaHue neCATHYHBIX IpoOer B
oObIKHOBeHHBIE. CpaBHEHHE NECITUYHBIX IpoOel. CloxeHne W BhIUMTAaHUE JCCATUYHBIX APOOEH.
OxpyriieHne AecATUYHBIX Ipo0eil. YMHOXKEHNEe U JAeNeHUe eCATUUHBIX Apooel. [Ipeobpasosanue
00bIKHOBEHHBIX Opobell 8 decamuutble Opoou. Koneunvie u beckoneunvlie decamuumvle OpooU.

OTHoleHMe IBYX YHCel

Macmurab Ha ninane u kapre.Ilponopunu. ColicTBa MpoNOpIHii, MPUMEHEHHE POIIOPLUNA U
OTHOILIEHUH ITPU PELLICHUH 3a]1a4.

Cpennee apupmernyeckoe yuce.

Cpennee apudmerndeckoe AByX uucen. M3o0paxkeHue cpeaHero apuMeTHuecKoro JBYX
Yyucell Ha YHCIOBOM mpsmoil. PemeHue mnpakTUYEeCKUX 3a7ad C MNPUMEHEHHEM CpPEIHEro
apupmernueckoro. Cpednee apugmemuueckoe HeCKOIbKUX YUCEL.

IIpoueHTHI

[TonsiTne mpoueHTa. Beruncnenne mpoueHToB OT YKcia U YKcia M0 U3BECTHOMY HPOLEHTY,
BBIPA)KEHUE OTHOIIEHUS B MPOIIEHTaxX. PeleHne HecI0KHbIX TPAKTHUECKUX 33/1a4 C MPOIIEHTAMHU.

JAmnarpamMmmbl

Cronbuatble ¥ KpyroBble nauarpaMMbl. H3Biedenwe uHpoOpMalMu U3 JUarpaMmm.
H300padicenue ouazpamm no Yucio8blm OAHHbIM.

PanuonanbHbIe ynciIa

Ilosi0xkuTEeNbHBIE U OTPHIIATEIbHBIE YHCIA

N3obpaxenne vncen Ha YUCIOBOHM (KoopauHATHOW) mpsimoii. CpaBHeHue 4vucesl. Moayinb
yyclia, TFeoMeTpuYeckas HHTeprnperanuss MOAyds uyucna. J[eWcTBUA C TMOJOKHUTEIbHBIMU U
OTpUIIATENILHBIMH YHCIIaMU. MHOXECTBO LENbIX YHCET.

IlonsiTMe o0 paunuoHaJbLHOM 4ucie. [lepguunoe npedcmasieHue o0 MHOHCECHBE
payuonanvusix yucen. JIeCTBUS ¢ pallMOHATbHBIMHU YHCIAMH.

Pernenue TeKcTOBBIX 32424

Eaununbl wu3MepeHuWii: JIuHBL, IUIOMIAAM, OOBEMa, Macchl, BpPEMEHH, CKOPOCTH.
3aBUCHUMOCTH MEXIYy CAWMHHUIIAMH H3MEPEHUs KaXJOW BEIUYMHBL. 3aBUCUMOCTH MEXIY
BETMYMHAMU: CKOPOCTb, BpPEMsl, pACCTOSIHHE;, TMPOU3BOAUTEIBLHOCTh, BpeMs, paboTa; IeHa,
KOJIMYE€CTBO, CTOUMOCTb.

3anayu Ha Bce apudMeTHYeCKHUE el cTBUS

Pemenune TekcToBBIX 3a7au apupMeTHUeckuM crocoboM. Mcmonb3oBaHue TaONHUIl, CXEM,
qyepTexel, Ipyrux CpeacTB MPeACTaBICHHs JaHHbIX PU PEIIeHUH 3a/1auH.

3agaum Ha IBHAKEHHE, PA00TY H NOKYIIKH

Perienne HecnoXXHBIX 3aJlad Ha JABM)KEHHE B IMPOTHBOIOJIOKHBIX HAIMPABICHUIX, B OJTHOM
HaIIPaBJICHNH, ABM)KCHHE 110 PEKE M0 TEUEHUIO U NIPOTUB TeueHus. Perlenne 3a1a4 Ha COBMECTHYIO
paboty. [Ipumenenue npobeit npu pereHuu 3aaau.

3agauyu HA YACTH, T0JIH, TPOLEHTHI

Pemienue 3amau Ha HaxXOXJAEHUE YAaCTH YHMCIa M YUCIA MO €ro yactu. PemieHue 3amad Ha
MPOILEHTHI U A0JU. [IpuMeHeHne mponopIuii Mpy pereHnu 3aaad.

Jlornuyeckue 3axaun

Perienne HeCIOXXHBIX JOTMUECKUX 3a/au. Peuenue no2uueckux 3a0ay ¢ nomMowwio 2paghos,
maonuy.

OcHOBHBbIE MeTO/bI pellieHUs] TEKCTOBBIX 32/1a4: apu(PMETUUECKUl, mepedop BapuaHTOB.



HarsisaHast reomeTpusa

Qurypsl B okpyxkaromem Mupe. Harmsguele mpencraBieHus o (purypax Ha IJIOCKOCTH:
npsiMasi, OTPE30K, Jyd, YroJ, JIoMaHas, MHOTOYI'OJIbHUK, OKPYXHOCTb, KpYyr. YeThIpeXyrojbHUK,
IPSIMOYTOJIbHUK, KBaJapaT. TpEyrojabHUK, 6uobl mpey2oabHuKos. llpasunbhvle MHO20Y201bHUKU.
N300pakeHne OCHOBHBIX I€OMETpUYECKUX (QUTYp. B3aumuoe pacnonodcenue 08yx npambvlX, 08YX
OKpYJCHOCME, NPAMOU U OKpyd#cHocmu. JliiHa OTpe3Ka, JIoMaHoH. ENMHUIBI n3MepeHusl IIHHBI.
IToctpoenne orpeska 3agaHHOM JUIMHBL. Bunbel yrnos. I'pagycHas mepa yria. M3mepenue u
IIOCTPOEHUE YIJIOB C IOMOLIBIO TPAHCIIOPTHUPA.

[lepumeTp mHOTOYyroNMBHUKA. [loHSATHE TUTOMIAMM (DUTYPBI; €TUHHUIBI U3MEPEHUS TUIONIA/IH.
[Tnomane nmpsiMOyrosibpHHKa, KBagpara. [Ipubnmkennoe n3mMepeHue miomaan Guryp Ha KiIeT4aToi
Oymare. Pasnosenuxue guypol.

Harnsaaaelie npencraBiaeHus O IPOCTPAHCTBEHHBIX (UTypax: KyO, napajijiesenume], Ipu3Ma,
nupamuja, map, cdepa, KoHyc, HuiMHap. M3o0paxeHne NpoCTpaHCTBEHHBIX (uryp. [lpumepwi
ceuenuti. Mnozoepannuxu. Ilpasunvuvie mrozoepannuku. IlpuMepsl pa3BepTOK MHOTOTPaHHHUKOB,
LHWIMHJIpA U KOHYcCA.

[Tonsarue o6bema; enuauIBl 00beMa. OOBEM PSIMOYTOJIBHOTO MapajuieNenumesna, Kyoa.

[lonsiTue o paBeHctBe ¢uryp. LlenTpanpHas, oceBas U 3epKalbHAs CUMMETPUU.
N300paxkeHne cCHMMETPUUYHBIX QUTYD.

Pemenne npakTuyeckux 3aaad ¢ MPUMEHEHUEM IPOCTEUITINX CBONCTB QUTYP.

HcTopust MaTeMaTUKH

Tossnenue yugp, 6yks, uepociughos 6 npoyecce cuema u pacnpeoenenus NPoOyKmos Ha
Jlpesnem Bnuoscnem Bocmoxe. Cés3b ¢ Heonumuueckou pegonoyueti.

Pooicoenue wecmudecamepuunoti cucmemuvl cuucnenus. lloasnenue oecamuunoli 3anucu
uucer.

Poowcoenue u pazsumue apugpmemurxu namypanvnvix yucen. HOK, HOJ, npocmvie uucna.
Pewemo Opamocghena.

llosasnenue myns u ompuyamenvHulx yucen 6 mamemamuke opesnocmu. Ponv /fuogpanma.

Ilouemy (—1)(—1) =+1?

Jlpoou 6 Basunone, Eeunme, Pume. Omixpvimue Oecimuunvix Opobeu. CmapuHuble
cucmemol mep. [lecaimuunvie Opobu u mempuueckasn cucmema mep. JI. Macnuyxuil.

CodepxkaHue Kypca MameMmamuku e 7-9 knaccax

Anreopa

Yucaa

PanunonajnHBIC YHCIA

MHoxecTBO panuoHanbHBIX uuncen. CpaBHEHHE palMOHANbHBIX uyHcen. JleWicTBus c¢
panMoHAIBHBIMM YHUCTIaMU. [Ipedcmasnenie payuoHaibHO20 YUCIA OeCAMUYHOU OPoObIO.

HppaunonajibHbIe YncIa

[lonsiTe WppanMoOHaIBHOTO 4YMCia. Pacro3HaBaHWe HPpPAIMOHANIBHBIX 4ducel. [IpuMepbl

JI0Ka3aTeNbCcTB B anredpe. MppannoHaabHOCT qncna\/ﬁ . Ilpumenenune B reomerpun. Cpasrnenue
uppayuoHalbHblx yucen. Muooscecmeso oelicmeumenbHblx Yuces.

ToxnecTBeHHBbIC TPEOOPa30BaAHUA

YucnoBbie 1 OyKBeHHbIE BBIPAKECHHSA

BeipaxkxeHne ¢ mnepemMeHHOW. 3HaueHHe BblpakeHus. lloncTaHoBKa BBIpa)KEHUH BMECTO
IIEPEMEHHBIX.

Llebie BbIpamxeHUs

CreneHb C HaTypaJbHBIM IIOKa3aTeneM M ee cBoicTBa. IIpeoOpa3oBaHusi BBIpaXKEHUH,
COJIEpIKalIuX CTENEHH C HATYPaJbHBIM IOKa3aTeIeM.

OpHowneH, MHorowieH. JlelcTBUS € OJHOWIEHAMH W MHOTOWIEHaMHU (CJIOXKEHHE,
BBIUMTAHUE, YMHOXEHHE). DOPMYIIbI COKpPAIIEHHOTO YMHOKEHMS: Pa3HOCTb KBaJpaTOB, KBaApaT
CYMMBI U pa3HOcTH.Pa3nojkeHne MHOTOUJIEHa HA MHOXHTEIN: BHIHECEHUE OOIEro MHOXKHTENS 3a



CKOOKH, epynnupoexa, npumeHnenue hopmyn CoOKpaujenHo2o ymHodxcenus. Keaopamuulii mpexuieH,
PAasnodiceHue Keaopammno2o mpexuiena Ha MHONCUMENU.

JApoOHo-pannoHaIbHbIE BHIPAKEHUS

Crenenp c wenbIM TmokaszareneM. llpeoOpasoBanue JpOOHO-TMHEWHBIX BBIPAKECHUI:
CIIO’)KEHHE, YMHOXKEHHE, JeNeHue. Aneeopauyeckas opodw./Jonycmumbie 3Ha4eHUS NEPEMEHHbIX 6
OpobHo-payuonanvHulx  evipadicenusx. Coxpawenue aneebpauyeckux Opobeu. Ilpusedenue
aneebpauveckux Opobeti K obwemy 3uameHameno. [leiicmeus c aneebpaudeckumu Opoosamu:
CloJHCeHue, 8bluumanue, YMHOJNCeHUe, OeleHUe, 8036€0eHUe 8 CINENeHb.

IIpeobpaszosanue svipadiceHull, COOEPHCAUUX 3HAK MOOVIIA.

KBaaparHubie kopHu

Apudpmernuecknii  KBajpaTHBIH KopeHb. I[IpeoOpa3oBaHue BBIpaKEHUH, COAEPIKAIINX
KBaJIpaTHbIE KOPHU: YMHOKEHUE, JIeJIeHHE, BBIHECEHUE MHOXKUTENS U3-TI0]] 3HaKa KOPHS, gHeceHue
MHOXMCUmMeNsi N0O 3HAK KOPHSL.

YpaBHeHus1 U HEPaAaBEHCTBA

PaBencrBa

Uucnosoe paBeHCTBO. CBONCTBA YHUCIIOBBIX PaBEHCTB. PaBEHCTBO ¢ IEpEMEHHOM.

YpaBHeHus1

[lonsiTe ypaBHEHMsI U KOpHS ypaBHEHUs. [Ipeocmasnenue 0 pagHOCUTbLHOCIU YPABHEHUII.
Obnacmov onpedenenus ypasHenus (001aCMb OONYCMUMbBIX 3HAYEHUL NEPEMEHHO).

JluHeiliHOe ypaBHeHME U €r0 KOPHH

Pemienne nuHEHBIX ypaBHeHUH. Jlumeunoe ypasnenue c napamempom. Konuuecmeo
KOpHel TUHelHo20 ypasrenus. Peuwenue nunetinbix ypasHeHUull ¢ napamempom.

KBaapaTHoe ypaBHeHMe U €er0 KOPHH

KBanparusle ypaBHenus. Henonnble kBajipaTHble ypaBHEHUA. JJUCKPUMUHAHT KBaJPaTHOTO
ypaBHeHUsA. DopMmyra KOpHEW KBaApaTHOTO ypaBHEHUA. Teopema Buema. Teopema, obpamnas
meopeme Buema. PenieHue KBaJpaTHBIX YpaBHEHM:MCIIONb30BaHUE (OPMYIbI Ui HAXOXKACHUS
KOpHEeH, epaguueckuii memoo pewieHus, pasioxceHue Ha MHONCUmenu, noobop KopHeu ¢
ucnonv3osanuem meopemvl Buema. Konuuecmeo xopHeti K6a0pamnozo ypasHeHus 8 3a8UCUMOCU
om e2o Ouckpumunauma. buxeadpammuvie ypaemenus. Ypaewenus, ceooumvle K JNUHEUHbIM U
keaopamuwvim. Keaopamuule ypagneHus ¢ napamempom.

JApoOHo-pannoHajbHbIe YPABHEHUS

Pemienne mpocredmux ApoOHO-TMHEHHBIX ypaBHEHUU. Pewerue OpoOHO-payuoOHAIbHbIX
VpaBHeHU.

Memoowl pewienus ypagHeHuli: Memoobl PAGHOCUILHLIX NPeodPA308aHULl, MEMOO 3aMeHbl
nepemeHnHou, epaguyeckuil memoo. Mcnonv3osanue c80Ucme hyHKyul npu peueHuu ypasHeHull.

IIpocmertiwue uppayuonanvnvie ypasnenus euoa 4| f (X =a, \/f (X) = \/g (X) .

Ypasnenus suoa Xn = a.Vpasnenus 6 yenvix uucnax.

Cucrembl ypaBHeHUH

VYpaBHeHuUe ¢ 1ByMs lTepeMeHHbIMU. JINHEITHOE ypaBHEHUE C IBYMS [TIEPEMEHHBIMU. [Ipamast
Kak epaghuveckas unmepnpemayus TUHEUH020 YPAGHeHUs ¢ 08YMsl NepeMeHHbIMU.

[TonsTue cucremsl ypaBHeHUN. PelieHue cuctemMel ypaBHEHUN.

MeTobl peleHusl CUCTeM JIMHEHHBIX ypaBHEHUN C JIBYMS MEPEMEHHBIMU: epaguuecKut
Memoo, Memoo CA0HCEeHUsl, METOI ITOICTAHOBKH.

Cucmemvl TUHEUHBIX YPABHEHUU C NAPAMEMPOM.

HepaBencrBa

Uucnossie HepaBeHcTBa. (CBOICTBAa 4YMCIIOBBIX HepaBeHCTB. [IpoBepka crpaBenIMBOCTH
HEPABEHCTB IIPU 33/IaHHBIX 3HAYECHUSAX IIEPEMEHHBIX.

HepasenctBo ¢ nepemennoil. Ctporue u HecTporue HepaBeHCTBA. OOracms onpedeneHus
HepageHcmaa (061acmb 0ONYCMUMbBIX 3HAYEHUL NepeMeHHOLL).

Pemienue nuHeHBIX HEPABEHCTB.



Ksaopamnoe nepasencmseo u eco pewenus. Pewenue KeaopamHuiX HepageHCma:
UCNONb308AHUE CBOUCME U 2pauKka KeaopamuuyHou @QYHKYUU, Memoo UHMep8anos. 3anuch
peueHus: KeaopamHoz2o HepageHcmed.

Pewenue yenvix u OpobHO-payuoHaAIbHBIX HEPABEHCNE MEMOOOM UHINEPBATLO8.

Cucrembl HEpaBeHCTB

CucreMbpl HEpaBEHCTB C OJHOW mepeMeHHOW. PerieHue cucreM HEPAaBEHCTB € OJHOMU
MEPEMEHHOM: TUHEHHBIX, Keaopamubsix. VI300paxkeHue peleHnsi CHCTEMbl HEPABEHCTB Ha YHUCIIOBOM
MPsIMON. 3aMKCh PELIEHUSI CUCTEMbI HEPABEHCTB.

DyHKUUHA

IHousitue pyHKuMHU

JlekapToBbl ~ KOOpAMHAaTBI ~Ha  Iockoctu. DopmupoBaHME  NPEACTABICHUH O
METanpeIMETHOM MOHATHH «KOOpAMHATBDY. CrocoObl 3amaHus (QYHKUMNA: aHAIUTUYECKUH,
rpaduueckuii, tabnuuHbld. ['padux ynkumu. Ilpumepsl ¢QyHKuMiA, TOJydaeMbIX B IpoLEecce
WCCIIEIOBAaHUS Pa3IMYHBIX PEAJbHBIX MPOLIECCOB U PEIICHUs 3a/1ad. 3Ha4yeHHE (PYHKIUU B TOUKE.
CpoiictBa (yHKUMH: 00JacCTh OIpEAEiIeHHs, MHOKECTBO 3HAUYEHUW, HYIH, HPOMEXYTKU
3HAKOIOCTOSIHCTBA, YeMHOCHb/HeuemHoCmy, IPOMEXYTKU BO3pacTaHus U yObIBaHUS, HauOoOJbIlIee
1 HauMeHbllee 3HadeHus. MccnenoBanue QyHKINU MO €€ rpaduKy.

Ilpeocmasnenue 06 acumnmomax.

Henpepwisnocmo ¢hynxyuu. Kycouno saoanuvie ghyHxkyuu.

JIuneliHas QpyHKUIUSA

CpoiictBa ¥ rpaduk auHEeHOW QyHKIMHU. YTI0BOH KOA(pHUIMEHT npsiMoid. Pacnionoxxenue
rpaduka TMHEHHON QYHKIMH B 3aBUCUMOCTH OT €€ YTJI0BOro K03 QHIEeHTa U CBOOOTHOTO YJIeHA.
Haxoorcoenue rospgpuyuenmos nuneinou @yHkyuu no 3a0aHHbIM  YCIOBUAM: NPOXOHCOEHUE
npAMoll uepe3 08e MOUKU C 3A0AHHbIMU KOOPOUHAMAMU, NPOXOHCOeHUe NPIMOL depe3 OaHHYI0
MOYKY U NAPALLENbHOU OAHHOU NPSAMOU.

KBagparuunas ¢pyHkuus

CpoiictBa u rpaduk KBaapatuyHoi GyHkumm (mapadona). [locmpoenue epaguxa
Kkeéaopamuyunol ynkyuu no mouxam. Haxoxxnenue Hysneill KBaapaTUyHOW (GYHKLUHU, MHOMCECM8A
3HA4eHUll, NPOMeNCYMKO8 3HAKONOCMOAHCMEA, NPOMEIHCYMKO8 MOHOMOHHOCU.

OoOpaTHasi IPONOPUMOHAIBHOCTH

k
CaoiicTBa (pyHKIUH Y = K y = = ['unepbomna.
X

I'pajpuku ¢ynkyuir. Ilpeobpazosanue epaguxa ¢pyukyuu y= f(x) O0na nocmpoenus
epagpuxos Qynkyuii 6uoa y — af (kx+b)+c-

I'pagpuxu ¢pynxyuil y=a+L, y=~x,y=x, y=|x-

X+b

IMocenoBaTe IbHOCTH H NMPOTPECCHH

YucnoBas nocieaoBaTeIbHOCTh. [IpUMepbl YMCIIOBBIX MOCIEA0BaTeIbHOCTEH. beckoHeuHbIe
MOCJIEI0BATEIILHOCTH. AprdMeTHUYeCKas MPOrPecCcrs U €€ CBOKCTBA. [ 'eomeTprdeckas porpeccusi.
Dopmyna obweco uneHa u cymmvl N NEPEbIX YNEHO8 apuhmemuieckou U 2eomempuieckou
npoepeccutl. Cxoosauancsa 2eomempuieckds NPocpeccus.

Pelenne TeKCcTOBBIX 32724

3agaumn Ha Bce apuMeTHYecKHe 1eHCTBUS

Pemenne TekcTOBBIX 3adau apupMeTHUYecKuM criocoboM. Mcmonb3oBaHHue TaONHUII, CXeM,
YepTe)KEU, IPYruX CPEACTB MPEACTABICHUS IaHHBIX MIPU PEIICHUH 3aJa4H.

3agauu Ha IBHAKEHHE, PA00TY H NOKYNKH

AHanM3 BO3MOXXHBIX CHTYaIlMii B3aWMHOTO PACIOJOXKEHHS OOBEKTOB MPU HUX JABHKECHUU,
COOTHOIIIEHUSI 00HEMOB BBITIOJHSAEMBIX Pa0OT MPU COBMECTHOMU paboTe.

3agauu HA 4YaCTH, 10JH, TPOLEHTHI

Pemienne 3aga4y Ha HaXO0XKJICHHE YAaCTH YKCla M YHCIA IO €ro 4JacTu. PemieHue 3ajgad Ha
MPOLIEHTHI U JoJu. [IpuMeHnenue nponopuuii npu pemeHny 3aaay.

Jloruyeckue 3agaau



Pemenue norudeckux 3anau. Peuwenue 1o2udecKux 3a0ay ¢ nomoubio epagos, madaiuy.

OcHOBHbIE MeTOJbl pelleHus] TeKCTOBBIX 3ajau: apudmernueckuii, aareOpanydecKui,
nepebop BapuaHTOB. [lepsuunvie npedcmasienus O Opyeux Memooax peuleHus 3a0ay
(ceomempuueckue u epaguieckue memoosi).

CTaTHCTHUKA U TEOpHUSA BepOATHOCTEN

Crartucruka

TabnuyHoe u TpaduuecKkoe MpeACTaBICHNE JaHHBIX, CTOJIOYAThIE U KPYTOBBIEC TUATrPaMMBl,
rpaduKy, IpUMEHEHNE AUarpaMM U TpadUKOB JJIs OMHMCAHUS 3aBUCHMOCTEH pealbHBIX BEJIMYHH,
u3BjeueHue HHpopMalMu W3 Tabinul, aAuarpaMM U rpagukoB. OnucaTenbHble CTATHCTUYECKHE
MOKa3aTeN YUCIOBBIX HAOOPOB: cpenHee apuPpMeTHIecKoe, Meduanad, HauboJIplIee 1 HaNMEHBIIIEe
3HaueHus. Mephl paccenBaHUsl: pa3Max, OUCnepcus U CmaHoapmuoe OmKIOHEeHUe.

CnyyaiiHass W3MEHYMBOCTh. VI3MeHuUMBOCT, mpu uU3MepeHUsX. Pewarowue npasuia.
3axonomepHocmu 6 U3MEHUUBBIX BETUUUHAX.

CayuaiiHble coObITHUS

CnyyaiiHble ONBITHI (PKCIIEPUMEHTHI), 3JIEMEHTApHBbIE ClydailHble COOBITHS (MCXOJBI).
BepositHocTn  sneMeHTapHbIX  coObITUH. CoOOBITUS B CIydallHBIX  OKCIEPUMEHTaXx U
OJIaromPUATCTBYIOIINE DJIEMEHTApHBIE COOBITHS. BeposTHOCTH ciydallHBIX COOBITHH. OMBITHI C
PaBHOBO3MOXKHBIMHM  DJIEMEHTapHBIMH CcOOBITUSIMU. Kiaccuueckue BEpOSITHOCTHBIE OIBITHL C
WCTIOJIb30BAHUEM MOHET, KYOUKOB. [Ipedcmasnenue cobvimuti ¢ nOMOWbIO  OUApPaAMM
Dinepa.llpomusononodxcHvle cobovimus, 00veduneHue u nepecedenue coovimuti. Ilpasuno
cnooicenust  eeposmuocmeti.  Cnyuatinwiti  vloop.Ilpedcmasnenue  skcnepumenma 6 — 8uoe
oepesa.Hezasucumvie  cobvimus.  YmHnoowcenue  eeposmuocmeti  He3a8UCUMBIX — COObIMULL.
Ilocneoosamenvuvie Hezagucumvle ucnvimanus. IlpencraBieHre O HE3aBUCHMBIX COOBITHSX B
KU3HU.

dnemenmol KOMOUHAMOPUKU

IIpasuno ymunoocenus, nepecmanosku, pakmopuan yucia. Covemanus u 4ucio co4emaHuil.
Qopmyna uucra cowemanuu. Tpeyeonvnux  Ilackana. Onvimbl ¢ OOAbWUM — YUCTOM
PABHOBO3MOJCHBIX — INEMEHMAPHbIX  cobbimuil. Bwiuucienue 6eposimHocmell 6 OnbIMAX ¢
npumeHenuem KomMouHamopuvix gopmyn. Ucnoimanua bepnynnu. Ycnex u neyoaua. Beposmuocmu
cobvimutl 6 cepuu ucnvimaruti beprynnu.

Cnyuaiinsle genuqunbl

3Hakomcmeo co cryuauHbiMUu 8eTUYUHAMU HA NPUMEPAX KOHEYHbIX OUCKPEMHbIX CIYYAUHbIX
senuyun.  Pacnpeodenenue  eepossmumocmeu.  Mamemamuueckoe — oocuoanue.  Ceoticmea
Mamemamuyecko2o odcuoanus. Ilonsmue o 3axkone Oonvuiux uucen. Mzmepenue eeposmuocmel.
Ilpumenenue 3akoHa OOILWUX HUCEL 6 COYUONO2UU, CMPAXOBAHUU, 6 30PABOOXPAHEHUMU,
obecneuenuu 6e30NACHOCMU HACENIeHUS 8 YPE3BbIYALIHBIX CUMYAYUSIX.

lF'eomeTpusa

I'eomerpuueckue Gpurypsl

@urypsl B reoMeTPUU U B OKPYKaIOLIeM MUpe

I'eomerpuueckas ¢urypa. @opMupoBaHHe MPEACTABICHUI O METanpeAMETHOM MOHSTUU
«purypay.

Touka, TuHHS, OTPE30K, MpsMas, Ty, IoMaHas, MIOCKOCTb, Yo, OUCCEKTpHUca yria u ee
CBOMCTBA, BUJIbI YTJIOB, MHOTOYT OJIbHUKH, KPYT.

OceBasi cummerpusi reomerpudeckux ¢uryp. LleHTpanbHas cUMMETpPHUS T€OMETPHYECKHUX
dburyp.

MHoOroyroJbHUKH

MHOrOyrojipHUK, €ro DJJ€MEHTBl M €ro CcBoiicTBa. Pacno3HaBaHuME HEKOTOPBIX
MHOTOYT'OJIbHUKOB. Buinykivie u HegblnyKivlie MHO20Y20bHuKu. IIpaBUIIbHbIE MHOTOYTOJIBHUKH.

Tpeyronpauku. BpicoTa, MeanaHa, OHCCEKTpUCa, CPEAHSSI JUHUS TPEYroJibHUKA.
PaBHOOEIpeHHBIN TpPEYroNbHUK, €r0 CBOWCTBA W TpPU3HAKH. PaBHOCTOPOHHHI TpEYroJbHUK.
[IpsAMOYTOJIBHBIN, OCTPOYTOJIBHBIN, TYOYTOJIbHBINA TPEYrOJbHUKU. BHEIIHUE yriibl TPEYroabHUKA.
HepaBeHCTBO TpeyronbHUKa.



UYerbipexyronpuukn. [lapamnenorpamm, pomMO, MPSMOYrOJbHUK, KBaJapaT, Tpamerws,
paBHOOenpenHas Tparenusi. CBOMCTBa M NMPHU3HAKH HapajiesiorpaMMa, pomOa, IpsIMOYToJIbHUKA,
KBaJpara.

OKpyXHOCTBb, KPYT

OKpYy)XHOCTb, KpYyI, HMX OJJEMEHThl U CBOWCTBA; IICHTPAJbHbIC W BIUCAHHBIC YTJIbI.
KacarenbHas u cekywas K OKpYKHOCTH, Ux céoticmeéa. BIIMCaHHbIE W ONIMCAHHBIE OKPYKHOCTH IS
TPEYrOJIbHUKOB, Yemblpexy20IbHUKOE, NPABULbHBIX MHO20Y20bHUKOG.

I'eomeTrpuueckue purypsl B npocTpancTse (00beMHbIe Tes1a)

Mmnozcocpannuk u e2o anemenmul. Hazeanus mHo202paHHUKOE ¢ pasHbiM NOJONCEHUEM U
Konuuecmeom epaneni. llepBuUHbIE TpEACTaBICHHUS O MUpaMHEe, NapajUlesienuneae, MNpu3Me,
cdepe, mape, MWIMHAPE, KOHYCE, UX 3JIEMEHTAX M MPOCTCHIITUX CBOHCTBAX.

OTHOmEeHust

PagencrBo puryp

CBoiiCTBa paBHBIX TPEYTOJBbHUKOB. [Ipr3Haku paBeHCTBA TPEYrOJIbLHUKOB.

IMapanieJbHOCTH NPSAMBIX

[Ipu3Haku U CBOICTBa MNapalyIeNIbHbIX NPSIMBIX. Axcuoma napannenrvHocmu Eexkauoa.
Teopema Daneca.

IlepnenauKkyJasipHble NPsIMbIE

[Ipssmoit  yron. Ilepnenmukynsap x mnpsaMon. Haxnonnas, mnpoexuus. CepennHHBIN
MEePIEeHIUKYISAP K oTpe3ky. Ceolicmea u npusHaxu nepneHOUKyIapHOCmU.

Iloooobue

Ilponopyuonanvuvie ompesku, nooodue ueyp. Iloooousvie mpeyeonvruxu. Ilpuznaxu
nooobus.

B3aumHoe pacnosioxkeHue IPsIMOA U OKPYKHOCTH, 08YX OKPYHCHOCELL.

HN3mepeHus U BbIYHMCICHUSA

Beauyunbl

[Tonsitue Benumuunel. JnHa. 3Mepenne mHbl. EnuHubl u3Mepenus uinHbl. Beanunna
yria. ['pagycHas Mmepa yria.

[TonaTue o momaay MIOCKOW (UTyphl U €€ CBoWcTBax. M3Mepenue rmomaneii. Eauauipt
M3MEPEHUS TUIOLIAIN.

[IpencraBnenne 06 oObeme u ero cBoiicTBax. M3mepenue oObema. EnuHuibsl nsMepeHus
00BEMOB.

HN3mepeHus U BbIYMCICHUSA

NHcTpyMeHTBI 11 U3MEPEHUM U MOCTPOCHUI; U3MEPEHHWE W BBIYMCIEHHUE YIJIOB, JUIMH
(paccrosiHmii), miomane. TpuroHoMeTrpuyeckue QYHKUHUU OCTPOTO Yria B MPSIMOYrOJIBHOM
TpeyroisHuke TpucoHomempuueckue @yukyuu mynoz2o yena. BbluuclieHHE  HJIEMEHTOB
TPEYrOJbHUKOB C MCHOJb30BaHUEM TPUTOHOMETPUUECKUX COOTHOIIEHU. DOopmynbl MIOMAIN
TPEYroJbHUKA, MapaiielorpaMMa M €ro 4YacTHBIX BHUAOB, (OPMYIbl UIMHBI OKPYXHOCTH U
wiomaau kpyra. CpaBHeHue u BblumMcieHue ruiomaneit. Teopema [lucdaropa. Teopema cumycos.
Teopema Kocunycos.

Paccrosinus

Paccrosinne mexay Toukamu. PaccrosHume OoT TOYKM 10 TpAMOM. Paccmosmnue medncoy
Queypamu.

I'eomeTpuyeckue noCcTpoeHus

I'eoMeTpuueckre MOCTPOCHUS I WILTIOCTPAIIMH CBONCTB T€OMETPUUYECKUX (DUTYD.

WNHcTpyMEHTBI AJ11 IOCTPOCHUI: LUPKYIb, JIUHENKA, YTOJIBHUK. [Ipocmetiwiue nocmpoenus
YUpPKYIem U JTUHENKOL: NOCMpoeHue OUCCEKMPUCHL Yeld, NePReHOUKYIApa K NpAMOoU, yend, pagHo2o
OaHHOMY,

Ilocmpoenue mpeyeonrbHUKO8 no mpem CHOPOHAM, O8YM CIHOPOHAM U Y2y MeHcOy HUMU,
CMOpOHe U 08YM NPUNEHCAUUM K Hell YeNaM.

enenue ompesxa 6 0aHHOM OMHOULEHUU.

I'eomeTrpuyeckue npeodpasoBanus



IIpeoGpazoBanus

[TonsTue npeoOpa3oBaHusl. [Ipeacrasnenue 0 METaNpeIMETHOM  TOHSATUHU
«tpeobpazoBanuey. I1ooobue.

JABukenust

OceBas M LEHTpalbHAs CUMMETpUS, NOGOpOmM U napauienvHuli nepenoc.Kombunayuu
08UIICEHUT HA NIOCKOCMU U UX CBOTICMEA.

BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH

BekTopbl

[TonsiTne BekTOpa, ACWCTBHS HAJ BEKTOPAMH, HCIIOJIL30BAaHUE BEKTOPOB B (HU3HKE,
PAa3nodHceHUue 6eKmopa Ha coCmagsaiowue, CKaIapHoe npouzeedeHue.

Koopaunartsi

OCHOBHBIE TIOHATUS, KOOPOUHAMbL 8EKMOPA, PACCMOsIHUE MedxHcOy moukamu. Koopounamul
cepedunvl ompeska. Ypasnenus guzyp.

Ipumenenue 6ekmopoe u KOOpOUHaAm 015 peueHusi RPOCMEUUX 2eOMEeMPUUECKUX 3a0aY.

HUcTopust MaTeMaTUKHU

Bosuuxnosenue mamemamuku xak Hayku, smanvl ee paszeumus. Ocnoguvie pazoeinvl
Mamemamuxu. Beioaowueca mamemamuKku u ux 6Knao 8 pazeumue HayKu.

beckoneunocmv mnoocecmea npocmoix yucen. Yucna u onunel ompesxos. Payuonanvuvie
yucna. Ilompebnocmo 6 uppayuonanvusix yucnax. [llxona [ugacopa

3apoocoenue aneebpvt 6 Hedpax apupmemuru. An-Xopesmu. Poowcoenue OykeeHHOU
cumeonuxu. Il. @epma, @. Buem, P. /lekapm. Hcmopus éonpoca o Haxoxcoenuu ¢opmyn KopHeu
aneebpaudeckux ypasHeHuti cmenenetl, oonvuiux yemwipex. H. Tapmanwvs, /Joc. Kapoano, H.X.
Abenv, D.Tanya.

lloaenenue memooa koopouHam, no360JAOWE20 NEPesooUuUms 2eomempuiecKue 00beKmobl
Ha 36K aneeopul. [lossenenue epaguxos yukyuii. P. Jlexapm, I1. @epma. Ilpumepor paznuyrvix
cucmem KOOpouHam.

3aoaua Jleonapoo Iluzanckoeo (@ubonauuu) o kpoauxax, uwucia Pudonayuu. 3adaua o
waxmamuou oocke. CxoO0UMOCHb 2e0MempuyecKoli NPpocpeccuu.

Hcmoxu meopuu eeposmuocmeti. cmpaxogoe oeno, azapmuvle uepol. I1. @epma, b.Ilackans,
A. bepnynnu, A.H.Koamoeopos.

Om szemnedenuss x eeomempuu. llughacop u ezco wkona. @anec, Apxumeo. Ilnamon u
Apucmomens. Ilocmpoenue npasuibHbix MHO20Y20ubHUK08. Tpuccexkyus yena. Keaopamypa kpyea.
Yoeoenue kyoa. Hcmopus wuucra w. 3onomoe ceuenue. «Hauanay Eexmuoa. JI Diinep,
H.U.Jlobauesckui. Ucmopus namoeo nocmynama.

T'eomempus u uckycemeo. [ eomempuueckue 3aKOHOMEPHOCMU OKPYIHCAIOUE20 MUPQ.

Acmponomus u eeomempus. Ymo u xax y3uanu Anakcazop, Spamocgen u Apucmapx o
pasmepax Jlynol, 3emnu u Conuya. Paccmosnus om 3emau 0o Jlynvr u Connya. H3zmepenue
paccmosinusa om 3emau 0o Mapca.

Ponv  poccuiickux yuenvix 6 pazsumuu mamemamuxu. JL.Jinep. H.HU.Jlobauesckuil,
11.J1. Yeoviues, C. Kosanesckas, A.H.Koimoeopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wxona mamemamuueckux u HagUeayKux HAayx,
paszsumue poccutickoeo gpnoma, A.H.Kpwinos. Kocmuueckas npoepamma u M.B.Kenoviu.

CodepxaHue Kypca Mamemamuku e 7-9 knaccax (yany6neHHbIl ypoeeHb)

Anreopa

Yucaa

PanmnoHnajabHbIE UHCTIA

CpaBHeHME palMOHAIbHBIX yucen. JlelcTBUA ¢ palMoHaJbHBIMU uyKciiaMd. KoHeuHble U
OeckoHeuHbIe JecsITHuuHble IpoOu. [IpeacraBneHue palMOHAIBLHOTO YHCIA B BUAC JIECATHYHOMN
IpooH.

HppanuoHajbHble YHCIA



ITonaTHEe MppanKroHanpHOrO uncia. Pacno3HaBaHue MPpPalMOHAIBHBIX YHCEll. J[eHCcTBUSA C
UppaluoHaIbHBIMM uyuciaMu. CBoMcCTBa NEHCTBUI C UpPpAalMOHAIBHBIMU uuciaMu. CpaBHEHUE
UppalMOHAJIBHBIX Yncel. MHOKECTBO 1€HCTBUTEIBHBIX YHCEIL.

[IpencraBieHus O pacIIMPEHUAX YUCIOBBIX MHOYKECTB.

ToxnecTBeHHbIE IPe0OPa30BaAHUA

YucinoBble 1 OyKBeHHbIE BbIPAKEHHS

Boipaxxenue c¢ nepemeHHOW. 3HaueHHe BblpakeHus. llojcTaHOBKa BBIpa)KEHUH BMECTO
[IEPEMEHHBIX.

3akoHbl  apupmeTmueckux  neiictBuid.  [IpeoOpazoBaHMsI  YMCIOBBIX  BBIPAXKCHHH,
COJIEpKAIIUX CTEIIEHH C HaTypaJbHBIM U LIEJIBIM II0OKA3aTeIIEM.

MHoro4jeHbl

OpHouneH, cTeneHb OJHOwIeHa. JleHcTBUS ¢ ojaHOuYJIeHaMH. MHOrouIeH, CTeneHb
MHOTOW/IEHa. 3HA4eHHs MHOTOWIeHa. JIeHCTBUS C MHOrowIeHaMH: CII0)KEHHE, BBIUUTAHUE,
yMHOXeHue, JneneHue. IlpeoOpazoBanne 1e0r0 BBIpaXXEHHS B  MHOrowieH. Dopmyiibl
COKpAIIEHHOTO YMHOKEHHS: Pa3HOCTh KBaJIpaToB, KBaJpaT CYMMbl U pa3HOCTH. DOpMyIibl
peoOpa3oBaHMsl CyMMbI U Pa3HOCTU KYOOB, KyO CYMMBI M pa3HOCTH. Pa3ioxeHne MHOTO 4JIeHOB Ha
MHO>KMTEJIN: BBIHECEHHE OOILEro MHOXHUTENS 32 CKOOKH, TPYNIHpPOBKA, HUCIOJb30BaHUE (HOPMYI
COKpAILIEHHOT0 YMHOEHUSI. MHOTOWIEHBI C OJIHOW nepeMeHHOW. CTaHIapTHBIA BUJ MHOTOWIEHA C
OJIHOY ITEPEMEHHOM.

Ksagparusiii tpexuneH. KopHum kBajgpaTHOro tpexwieHa. Pa3iiokeHne Ha MHOXHUTENIH
KBajpaTHOro TpexuieHa. Teopema Buera. Teopema, oOpatHas Teopeme Buera. Beinenenue
MIOJIHOTO KBaJpaTa. Pa3noxeHne Ha MHOKUTEIHN CIOCOOOM BbII€TICHHS TTOJTHOTO KBaipara.

IHousiTue TOXKAECTBA

ToxnectBeHHOE peoOpazoBanue. [IpencTaBieHne o TOKIECTBE HA MHOXKECTBE.

JApoOHo-pannoHabHbIe BbIPAKEHUS

Anrebpandeckas npoOb. [IpeoOpa3oBaHus BBIPAKECHHM, COICP)KAIIUX CTEIICHH C IEIBIM
nokazateneM. JlomycTumble 3HAU€HHUs MEPEMEHHBIX B JPOOHO-PALIOHAIBHBIX BBIPAXKECHUSX.
Cokpamenue anrebpamdeckux aApooOeit. IlpuBeneHue anreOpamdeckux napobeir k oOlmemy
3HaMeHareno. [leiicTBus ¢ anredpanyecKuMM JpoOsMU: CIOXKEHHUE, YMHOXKEHHUE, JICJIEHUE.

IIpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAILMX 3HAK MOIYJIS.

HppanuoHajbHbIe BbIPAKEHUS

Apudpmernueckuii  KBaApaTHbI KopeHb. JlomycTumble 3HadyeHUs MEPEMEHHBIX B
BBIPQXKEHUAX, COACPXKALINX apupMeTHdeckue KBaapaTHble KOpHU. [IpeoOpa3zoBaHue BBIpaXKEHMH,
CoJZlepKaliuX KBaJpaTHbIE KOPHU.

Kophu n-pix crenenei. JlomycTuMble 3Ha4CHHS IEPEMEHHBIX B BBIPAXKEHUAX, COACPKAIINX
KOpHHU N-bIX cTreneHei. [IpeoOpazoBaHue BbIpaKeHU, COAEPKALIMX KOPHH N-bIX CTETEHEH.

CreneHp C palMOHATIBHBIM IOKa3areneM. lIpeoOpa3zoBaHue BBIpaKEHHH, COAEpKAIIUX
CTENEHb C PallMOHAJIIBHBIM IIOKA3aTEIIEM.

YpaBHenus

PaBencrBa

Uucnosoe paBeHCTBO. CBONCTBA YHCIIOBBIX PABEHCTB. PaBEHCTBO ¢ IEPEMEHHOM.

YpaBHeHus

[lonsTe ypaBHEHUS U KOpHS ypaBHeHHUs. [IpencraBienne o paBHOCHWIBHOCTH YPaBHEHUN U
YPaBHEHUSX-CIIEACTBUSX.

[IpencraBneHne O pPaBHOCHIBHOCTH Ha MHOXECTBE. PaBHOCMIIbHBIE NpeoOpa3oBaHUs
YpaBHEHUM.

MeTtoabl pelieHUus1 ypaBHeHH

Metoabl paBHOCWIBHBIX NpeoOpa3oBaHUil, METOJ 3aMeHbl IMEpPEeMEHHOH, TpaduuecKuit
MeTo[. Mcmonp3oBaHue CBOWCTB (YHKUMH NpU pelICHHHM YpaBHEHHH, HMCIIOJIb30BaHHE TEOPEMbI
Buera 111 ypaBHEHUN CTENIEHU BBILIE 2.

JInuHeiiHOEe ypaBHEHHE M €r0 KOPHH



Pemenne nuHelHbIX ypaBHeHud. KoimuyecTBO KOpHEH JIMHEWHOro ypaBHeHus. JIuHelHoe
YPaBHEHUE C IAPaMETPOM.

KBaaparHoe ypaBHeHHe H €r0 KOPHHU

JIMCKpUMHMHAHT KBaJgpaTHOro ypaBHeHusd. (Dopmyna KOPHEH KBaJApaTHOIO YpPaBHEHMS.
KosnuecTBo AeMCTBUTEIBHBIX KOPHEN KBAJAPAaTHOTO YpaBHEHUS. Pelenne KBaApaTHbIX YPABHEHUN:
rpadU4ecKuii METOJ] PEUICHHUs, UCTIOIb30BaHUE (HOPMYIBI ISl HAXOXKJICHHUS KOPHEH, pa3ioKeHue
Ha MHOKHTEJH, TOA00p KOpPHEW C HMCIOJb30BaHHEM TeopeMbl Buera. bukBajpaTHble ypaBHEHHUSI.
YpaBHEHHsI, CBOOUMBIE K JMHEHMHBIM M KBaJApaTHbIM. KBaJpaTHOE ypaBHEHHE C IapaMETPOM.
Pemrenne mpocreMinx KBagpaTHBIX YPaBHEHHMM C IMapaMeTpaMy. PemieHue HEKOTOpBIX THUIIOB
ypaBHEHUH 3 U 4 CTEIICHHU.

/{poOHO-panMoHaJIbHbIE YPABHEHUS

Pemenue npoGHO-paliioHaNbHBIX YPAaBHEHUH.

Ipocreiimme HppaluoOHAJIbHbIE YPaBHeHUs! BH/IA! f(x)=a;

\/f (x) :\/g (x) \/f (x) = aVf(x)Vg(x)u ux pemenne. Pelienne WpPALHOHATLHBIX

ypasuennit Buaa [ f (x) =g(x).

Cucrembl ypaBHeHH I

VYpaBHeHue c IByMs TNepeMEeHHbIMU. PemieHue ypaBHEHHMIl B ILeNbIX 4uciax. JInHeiHoe
ypaBHEHHUE C IBYMs NIepeMeHHBIMU. [ 'padudeckas HHTEpIpETaHs TUHEHHOTO YPaBHEHUS C IBYMS
MepeMEHHBIMHU.

[IpencraBnenne o rpaduyueckol WHTEPNPETANNHA TMPOU3BOJIHHOTO YpPaBHEHHUS C JBYMS
MePEMEHHBIMU: TUHUHU Ha TUIOCKOCTH.

[TonsiTue cucremel ypaBHeHUM. PelieHue cuctemM ypaBHEHUM.

[IpencraBnenue 0 paBHOCHJIBHOCTH CUCTEM YPaBHEHUH.

MeToapl pelieHus] CUCTeM JUHEHHBIX YPaBHCHHMH C ABYMsI MEPEMEHHBIMH T'papUUeCKUi
METOJl, METOJl CIIO)KEHMs, METOJ MOACTAaHOBKHU. KoOIMYeCTBO pEIIEHH CUCTEMBI JIMHEWHBIX
ypaBHeHul. Cucrema JIMHEHHbBIX YPaBHEHUH C MapaMeTPOM.

CucteMbl HETMHEUHBIX YpaBHEHUW. MeToAbl pelleHus CHUCTEM HEJIMHEHHBIX YpaBHEHHI.
Merton neneHusi, METO/1 3aMEHbI IEpeMEeHHbIX. OTHOPOIHBIE CUCTEMBI.

HepaBencrBa

Uucnossle HepaBeHcTBa. (CBOICTBAa 4YMCIIOBBIX HEpaBeHCTB. [IpoBepka crpaBerIMBOCTH
HEPABEHCTB MPHU 33/IaHHBIX 3HAYCHUSAX IEPEMEHHBIX.

HepaBenctBo ¢ mnepemenHoil. CTporme M HeCTporHe HepaBeHCTBA. Jloka3arenbCTBO
HepaBeHCTB. HepaBeHCTBa O CpeAHUX VIS IBYX YHCEIL.

[Tonsartue o pemieHnn HepaBeHCTBA. MHOXKECTBO pELICHU HEPaBEHCTBA.

[IpencraBnenue 0 paBHOCUILHOCTH HEPABEHCTB.

JIuneliHOE HEpPaBEHCTBO M MHOXECTBA €ro pelieHui. PelleHne JIMHEWHBIX HEPAaBEHCTB.
JIuneliHOe HEPABEHCTBO C MMAPAMETPOM.

KBagparHoe HepaBeHCTBO M €ro pelieHus. PenieHue KBaJpaTHBIX HEPABEHCTB:
WCII0JIb30BaHUE CBOMCTB U rpaduka KBaapaTUYHOW (PYHKIIUU, METOI UHTEPBAJIOB. 3aMUCh PELICHUS
KBaJpaTHOTO HEPABEHCTBA.

KBagpaTtHoe HepaBEHCTBO ¢ mapaMETPOM U €ro pEIICHHE.

[IpocTeiiliine  MppalMOHAIBHBIE — HEPABEHCTBA  BHJIA: f(x)>a; f(x)<a;

\/f(x)>\/g(x)\/f(x) = a.

O060011eHHBII METOT UHTEPBAJIOB ISl PEIICHUS HEPABEHCTB.

Cucrembl HEpaBeHCTB

Cucrempl HEpaBEHCTB C OJHOW INepeMEHHOW. PelieHue cUCTeM HEPAaBEHCTB C OJHOMU
NepPEMEHHOM: JIMHEWHBIX, KBAJIPATHBIX, APOOHO-PAIMOHANBHBIX, UPPAlMOHAIBHBIX. 300paxenue
pELIEHNS CUCTEMBI HEPABEHCTB HA YMCJIOBOM MPSIMOM. 3allCh PELIEHNUS CHCTEMBI HEPABEHCTB.




HepasenctBo ¢ nByms nepemenHbsimMu. [Ipeacrasienne o peleHny JIMHEHHOTO HEPaBEHCTBA
C JByMs TEpeMEHHBIMH. ['paduueckas MHTEpHpeTalus HEPAaBEHCTBA C ABYMSI IEPEMEHHBIMHU.
I'paduueckuii MeTOI PEIICHUSI CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DyHKUUHA

IlonsiTHe 3aBHCUMOCTH

[IpssmoyronpHas cucrema koopauHaT. @OpMUpPOBaHUE NPEACTABICHUN O METAPEIMETHOM
MOHATHH «KOOPAMHATHDY. I'pauk 3aBUCUMOCTH.

D yHKUUA

CriocoObl  3amanusi (YHKUMA: aHATUTHYECKUH, rpadudeckuid, TabmmuHblid. ['paduk
¢bynkuuu. [Ipumeps! GyHKIMIA, TOTyYaeMbIX B MPOIECCE UCCIEIOBAHMS PA3IUYHBIX MPOIECCOB U
peumieHus 3agad. 3HadeHue (QyHKUuM B Touke. CBoiicTBa (QYyHKUMH: 00JacTb ONpPENENIECHUS,
MHO>KECTBO 3HAUEHUH, HYJIH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA, YETHOCTH/HEUETHOCTD, BO3pAaCTaHHE
u yObIBaHME, MIPOMEXYTKH MOHOTOHHOCTH, HauOOJblllee U HauMEHblIee 3HAYCHUE,
nepuoANYHOCTh. MccnenoBanue pyHKuu mo ee rpaduky.

JIuneiiHas pyHKUUsA

CaoiicTtBa, rpadguk. YrioBod koddduuueHT npsmon. PacnonokeHue rpaduka JTuHEHHON
(YHKIMM B 3aBUCUMOCTH OT €€ KO3((HUILINEHTOB.

Keaaparnunas GpyHkuus

Cgoiictsa. [1apa6ona. [Toctpoenue rpaduka kBaapatuunoil pynkuuu. [lonoxenue rpaduka
KBaJIpaTUYHON (YyHKIIMM B 3aBUCUMOCTH OT ee KoddduuueHnton. Hcmosb3oBaHHe CBOWCTB
KBaJIpaTUYHOMN (QYHKUNU Ui pelIeHus 3a1au.

OoOpaTHasi NPONOPUMOHAIBHOCTH

. k k
CaoiictBa (pynkuuu y =—y = —. ['unepOoua. [IpencraBieHue 06 acUMITOTax.
X X

CrenenHasi QyHKIUA ¢ IOKa3aTejaeM3
CaoiictBa. KyOnueckas mapaboua.
QyHkuMA y = /x, y=3x, y=|x|.Ax cBoiictBa u rpapuku. Crenennas QyHKuus c

IoKa3areyieM CTENEeHU OoJIbIIe 3.

[IpeoOpazoBanue  rpadukoB  (QYHKIUH:  MapaUIeIbHBIA  MEPEHOC,  CHUMMETpHS,
pacTsDKeHHUe/cKaTue, OTpaKeHHUE.

[IpencraBnenue o B3aMMHO 0OpaTHBIX (QYHKIIHSX.

HenpepsiBHOCTH (DYyHKITUU U TOUKH pa3pbiBa GyHknuil. Kycouno 3amaHHbie GyHKITHH.

IMoc/ienoBaTeILHOCTH M MIPOTPeCCHH

UucnoBasi  mocienoBaTenbHOCTh.  [lpumepbl.  beckoHeuHble  MOCIEAOBATEIBLHOCTH.
Apudmernueckas mporpeccuss U ee cBoiicTBa. ['eomerpuueckas mnporpeccus. CymMMuUpOBaHHE
MEPBBIX YWICHOB apU(PMETHYECKON W reoMeTpHUecKoi mporpeccuit. Cxoasmascs reoMeTpudyecKas
nporpeccusi. CyMMa  cXOJsILEHCs T€OMETPUYECKOM mporpeccuu. ['apMOHMYECKHI — psig.
PacxoauMocTh TapMOHMYECKOTO psijia.

MeTto1 MaTeMaTHUECKON MHAYKIMH, €T0 IPUMEHEHUE A7 BbIBoIa (OpMyIl, J0Ka3aTeIbCTBA
PaBEHCTB M HEPABEHCTB, PEIICHUS 3a7a4 Ha JCIMMOCTb.

Pelenne TeKCcTOBBIX 32724

3agauun Ha Bce apuMeTHYecKHe 1eHCTBUS

Pemenune TexcToBBIX 3amau apudMeTHUYeCKUM crocoOoM. Vcmonb3oBaHue TaOMUIl, CXeM,
YepTe)KEen, IPYruX CPEACTB MPEACTABICHUS TaHHbBIX MIPU PEIICHUH 3aa4H.

Pemenue 3aga4 Ha ABHKeHHUe, padoTy, NOKYNKHA

AHanu3 BO3MOXXHBIX CHUTYallMii B3aWMHOTO PACIOJOXKEHHS OOBEKTOB MPU UX JABHKECHUU,
COOTHOIIIEHUSI 00bEMOB BHITIONHSAEMBIX padOT MIPH COBMECTHOM padoTe.

Pemenne 3a1a4 Ha HAXO0KAEHHE YACTH YHCJIA M YHCJIA 10 €r0 YacTHu

Pemenue 3a1a4 Ha NPOLEHTHI, J0JIU, IPUMEHEHUE TPOTNIOPLUI IPU PEIICHUU 3a/1a4.

Jlornyeckue 3agauu

Pemenue norndeckux 3agad. Pernenre Toruueckux 3aay ¢ moMoInbsio rpados, Tabmaui.

OcHOBHBIE METO/AbI PELICHUs 32124



Apudpmernueckuii, anreOpandyeckuid, nepebop BapuaHTOB. llepBUYHBIC MpEACTABICHUS O
JIPYruX METOJax pemeHus 3a1a4 (reOMeTpHUECKUE U Tpa@uuecKie METOIbI).

CTaTHCTHUKA U TeOpUS BepOATHOCTEN

Crartucruka

TabnuuHoe u rpaduyuecKkoe NpeACTaBICHNE JaHHbBIX, CTOJIOYAThIE U KPYTOBBIE JHATPAMMBI,
W3BJICUCHUE HYKHOW mHpopmanuu. JmarpamMmer paccemBanus. OmNHcaTeNbHBIE CTATUCTHYECKHE
MoKa3aTeNu: CcpeaHee apuMeThdeckoe, MeaAuaHa, HaWOOJbIIee W HAaUMEHbIIee 3HAYCHUS
grcaoBoro Habopa. Otkinonenue. CirydaifHple BRIOPOCHL. Mephl paccerBaHus: pa3Max, JUCIEPCUs U
crangapTHoe oTkioHeHue. CBoiicTBa cpemnero apudmermueckoro u aucnepcuu. CrydaiiHas
M3MEHUUBOCTb. M3MEHYMBOCTh NpU H3MEpeHusix. Pemiaromue mnpaBuiaa. 3aKOHOMEPHOCTH B
M3MEHUYUBBIX BEJIMUMHAX.

Cay4aiiHble ONBITHI M CJIy4aliHble COOBITHS

CnyvaiiHble ONBITHI (KCIIEPUMEHTBHI), 3JEMEHTapHbIE Ccly4dailHble COOBITHS (MCXOJBI).
BepositHocTn  sneMeHTapHbIX  coObITUH. CoOOBITUS B CIydallHBIX  OKCIEPUMEHTax |
OJIarompUATCTBYIOIINE dJIEMEHTApHBIE COOBITHS. BeposTHOCTH ciydallHBIX COOBITHH. ONBITHI C
PaBHOBO3MOXKHBIMHM  3JIEMEHTapHBIMH COOBITHSAMHU. Kiaccuueckue BEpOSITHOCTHBIE OIBITHI C
HCIOJIb30BAHMEM MOHET, KyOukoB. [IpencrtaBieHue coOBITHMI ¢ MOMOIIBIO AMarpaMMm Ouiepa.
[IpoTuBOMONIOKHBIE COOBITHS, OOBEIMHEHUE U MepecedyeHue coObiTui. [IpaBuino croxkeHus
BeposiTHocTeil. Cmyuaiinbiii BeIOOp. HezaBucumbie coOwitus. [locrmemoBaTenpbHbIE HE3aBUCHMBIC
ucnelTanud. llpencraBneHue 5SKcHepuMeHTa B BHUAE JE€peBa, YMHOXEHHE BEpOSITHOCTEH.
WcnpiTanus 1o nepBoro ycrexa. Y cioBHast BeposTHOCTh. Dopmyria moIHON BEPOSTHOCTH.

DJIeMeHTbl KOMOMHATOPUKHU M HcHbITAaHUSA BepHyiimn

[IpaBuno yMHOXKeHMsI, NepecTaHOBKH, (QaxkTopuayn. CodeTaHus M YHUCIO COYETAHUH.
Tpeyronbauk Ilackamst u OmHOM HpbloToHa. ONBITEI ¢ OOJBIIMM YHUCIOM PaBHOBO3MOKHBIX
AIIEMEHTapHBIX COOBITUH. BpluncieHne BEpoOSTHOCTEHl B OMbITaX € MPUMEHEHHWEM 3JIEMEHTOB
komOuHatopuku. Mcmeitanust beprymm. Ycmex u Heygawa. BepostHoctu coObiTHil B cepun
ucnbiTaHui beprymu.

I'eomeTpuyeckasi BepOATHOCTh

Cny4aifHplii BBIOOP TOYKM M3 (PUTYpbl Ha TUIOCKOCTH, OTpe3Ka M JYTH OKPYKHOCTH.
Crny4aiiHpli BBIOOD YHCIIa U3 YUCIOBOTO OTPE3Ka.

Cuayyaiinble BeJIHYUHBI

JluckpeTHass ciy4ailHas BEJIMYMHA U paclpelelieHHe BeposiTHOCTed. PaBHomepHOe
JUCKPETHOE pacmpeaeneHne. ['eoMeTpudeckoe pacmpeneneHue BeposTHoCcTe. Pacnpenenenue
bepnynnu. bunomuansHOe pacnpeneneHue. HeszaBucumbie ciydaiiHbie BequuuHbl. CloKeHUE,
YMHOKEHHUE CIIydalHbIX BEJIMYMH. MareMaruueckoe OXuIaHhue M ero cpoiicTBa. Jlucmepcus u
CTaHJAPTHOE OTKJIOHEHHUE CIIy4ailHOM BEJIMYMHBI, CBOMCTBA aucnepcuu. Jlucnepeus yncia ycrexoB
B cepuM ucnbiTanuii bepuymiu. I[lonarue o 3akone Oospiux yucen. M3mepeHue BeposSTHOCTEH U
TOYHOCTh H3MepeHusa. lIpumeHeHue 3akoHa OONBIIMX YHCEN B COLMOJIOTHH, CTPAaXxOBAaHWUU, B
3/IpaBOOXpaHEHUH, 0OecIieYeHHH 0€30MaCHOCTH HACETICHHS B UYPE3BBIYAMHBIX CUTYAIUSX.

lF'eomeTpusa

I'eomeTpuuyeckue purypbl

@urypsl B reOMEeTPHH H B OKPYKAaI0IIeM MHpe

I'eomerpuueckas ¢urypa. BHyTpeHHss, BHeurHsiss oOnactu ¢Gurypsl, rpanuma. Jluauu u
o0nacT Ha IIOCKOCTH. Bhimykiias u HeBbInyKias ¢urypsl. Inockast u Hemockas GUrypsl.

Beinenenue cBoHcTB 00BbekTOB. PopMHpOBaHME MpPEICTaBIECHUH O MeTanpeaMeTHOM
NoHATUH «purypay». Touka, 0Tpe3ok, npsmas, 1y, JOMaHasi, MJI0CKOCTb, Yroj, OMcceKTpuca yria u
€€ CBOWCTBA, BU/BI YIIIOB, MHOTOYTOJIbHUKHU, OKPY’KHOCTb U KpYT.

OceBasg cuMMmeTpus reomerpuueckux ¢uryp. LleHTpanpHas CUMMETpPHUS T'€OMETPHUECKUX
¢buryp.

MHOroyroJibHUKH

MHOrOyrojipHUK, €ro 9JIEMEHTBl M €ro cBoMCTBAa. lIpaBHiIbHBIE MHOTOYIOJIBHUKH.
Brinykiible 1 HEBBITYKIIbIE MHOTOYTOJIBHUKH. CyMMa YIJIOB BBIIYKJIOTO MHOTOYTOJIbHHKA.



Tpeyronpauk. CymMMa yriioB TpeyrojbHHKa. PaBHOOEIPEHHBIN TPEYroJIbHUK, CBOWCTBA U
NpU3HAKH. PaBHOCTOPOHHMI TpeyroidbHUK. MenuaHbl, OMCCEKTPHCHI, BBICOTHI TPEYTOJBHUKOB.
3ameuaTesbHbIE TOUKU B TPEYroJibHUKE. HepaBeHCTBO TpeyrosibHUKA.

YerbipexyroapHuku. [lapannenorpamm, pomO, MNpsSMOYTOJBHUK, KBaapaT, Tpanerus.
CBoiicTBa W TpU3HAKW NapamienorpamMma, pomOa, MNPsAMOYrojlbHHKA, KBajapara. Teopema
Bapunbona.

OKpyKHOCTB, KPyr

Nx snemMeHTHI U cBoOMCcTBa. XOpAbl U CEKYyIIHE, UX CBOMCTBA. KacarenbHble U UX CBOMCTBA.
LlenTpanpHble ¥ BIMCAaHHBIE yIUIbl. BIucaHHbIE M ONMCAaHHBIE OKPY)KHOCTU Uil TPEYTOJbHUKOB.
BnucanHble M ONMCAaHHBIE OKPYKHOCTH JJISl YETHIPEXYTrOJIbHUKOB. BHEBNHCAaHHBIE OKPYXHOCTH.
PanukanbHas ock.

@urypsl B npocTpancTBe (00beMHbIE TeJla)

MHororpaHHuk M ero 3jaeMeHTbl. Ha3BaHMs MHOTOIpDaHHUKOB C Pa3HbIM IOJIOKEHHUEM U
KOJIM4ecTBOM TpaHeil. IlepBuuHble mpeacTaBieHUs 0 NUpaMuiax, Hapauielenunenax, npu3Max,
cdepe, mape, MWIHHAPE, KOHYCE, UX SJIEMEHTAX M MPOCTEUIITUX CBOMCTBAX.

OTHOmEeHust

PagencrBo puryp

CpoiicTBa U MpU3HAKU PaBEHCTBA TPEYrOJbHUKOB. J[OMOJHUTENbHbIE MPU3HAKH PABEHCTBA
TpeyroJpHUKOB. [Ipu3Haky paBeHCcTBa MapauieIorpaMMoB.

IMapanieJbHOCTh NPSAMBIX

[Ipu3Hakn W CBOMCTBAa NapaJUIEIbHBIX MNPSAMBIX. AKCHMOMa HapajuielbHOCTH EBKimna.
[lepBHuuHBIE IPEICTABICHNS O HEEBKIIMIOBBIX reoMeTpusx. Teopema Paneca.

IlepnenaukyasipHbie NpsiMble

[Ipsmoit yrous. Ilepnenaukymnsp k npsimMod. CepelMHHBIN NEPHEHAUKYISIP K OTPE3KY.
CBolicTBa ¥ MPU3HAKU NMEPHEHAUKYISIPHOCTH NMPAMBIX. HakIOHHBIE, MPOEKIIMH, UX CBOWCTBA.

IHoxoome

[IponopumonaneHbie OTpe3ku, momoome ¢uryp. Ilomobuwie TpeyronmpHukH. [IpuzHaKM
Mo00us TPEYroJbHUKOB. OTHOIIICHHE TIOIA IeH MOJ00HBIX puryp.

B3anMHoe pacnoJio:keHuenpsiMoil U OKPYKHOCTH, IBYX OKPY>KHOCTEH.

HN3mepeHus U BbIYMCICHUSA

Beauuunbl

[Tonarue Benuuunel. [(nuna. M3mepenue mumnbl. EuHLBI M3MEpEHUs ITUHBL.

Benmnunna yrna. I'pagycnas mepa yrima. CHUHYC, KOCMHYC M TaHIE€HC OCTpPOTO yrjia
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA.

[TonaTue o momaay MIOCKOW (GUIYpHl U €€ CBoMcTBax. M3mepenue momasneii. EaquHuIb:
M3MEPEHUS TUIOLIAIN.

[IpencraBnenne 00 oObeMe MPOCTPAHCTBEHHOUM (UTYpHl M ero cpoiicTBax. M3mepenue
obwvema. Enunuiisl uamMepeHust 00beMoB.

HN3mepeHus U BbIYMCICHUSA

NHcTpymMeHTBl 11 U3MEPEHUM U MOCTPOCHUI; U3MEPEHHUE W BBIYMCIEHHUE YIJIOB, JUIMH
(paccrosiHMif), IUIOMIAAEH, BBIUMCIEHUE HIIEMEHTOB TPEYrOJbHUKOB C  HCIOJb30BaHUEM
TPUTOHOMETPUYECKUX  cooTHoweHui. Ilmomaan.  @opMynsl  MIoOmagd  TPEYroJIbHUKA,
napajjiesiorpaMMa M €ro 4YacTHBIX BHUJAOB, Tpaneuuu, ¢opmyna ['epona, dopmyna mmomanu
BBIMIYKIIOTO YETHIPEXYrOJIbHUKA, (OpPMYJbl JIUHBI OKPYKHOCTH M IUomaau kpyra. [lmomans
KpYroBOTO CEKTOpa, KpyroBoro cermeHTa. Ilnomane npaBMIbHOrO MHOTOYrOJIbHHKA.

Teopema Iludaropa. Iludaropossl Tpoiiku. TpuUroHoMeTpudeckue COOTHOLIEHHS B
IPSIMOYTOJIbHOM TpeyrosibHuke. Tpuronomerpuueckie GyHKIMK TYMOTO yria.

Teopema kocuHycoB. Teopema CUHYCOB.

Pemenune TpeyronbHUKOB. Bprumcinenue yrioB. BerumcineHue BBICOTBI, MEAMAHBI U
OuccekTpucs! TpeyroyipHuka. OprorpeyroynsnHuk. Teopema Itonemes. Teopema Menenas. Teopema
UYessl.

Paccrosnus



Paccrosanue mexny toukamu. PaccrosiHue OT TOYKM 10 npsAMou. PaccrosHue Mexnay
¢burypamu.

PaBHOBenuKue U paBHOCOCTABIICHHBIE (PUTYPHI.

CBoiicTBa (aKCHOMBI) JUIMHBI OTPE3Ka, BETUMYMHBI YTIIa, IIIOMAA1 1 00beMa (UryphI.

I'eomeTpuyeckune nocTpoeHus

I'eoMeTpuueckre NOCTPOEHUs Ui WILTIOCTPALIMKM CBOMCTB T€OMETPUUYECKUX (PUTYD.

HNHctpymenTs! [y noctpoenuil. Llupkyns, nuHenka.

[Ipocreiiiye nocTpoeHHs] LUPKYJAEM M JIMHEHKON: MOCTpoeHHE OUCCEKTPHUCHl YIa,
MEPIEeHIUKYIIApa K IPSIMOM, yIiia, paBHOTO JaHHOMY.

[locTpoeHue TpeyroJbHUKOB IO TPEM CTOPOHAaM, JBYM CTOPOHAaM U YIJIy MEXIy HHUMH,
CTOPOHE U JABYM IPUJIEKALUM K HEH yriiam, no opy2um d1eMenmam.

Jlenenue oTpe3ka B JAHHOM OTHOIIIEHUHU.

OcHOBHBIE METOJBI pElICHUs 3ajad Ha MOCTPOEHUE (METOJI F€OMETPUUYECKHX MECT TOYEK,
METO/1 NapaJuIeTbHOTO MEPEeHOca, METO] CHMMETPHUH, METO]T IOJI00u).

Oransl pelieHus 3aad Ha IOCTPOEHUE.

I'eomeTpuyeckue npeodpasoBanus

IIpeoGpazoBanus

[IpencraBieHnre o MeXIpEeIMETHOM TMOHATHUH «mpeoOpazoBanue». IlpeoOpazoBanHus B
MaTemaTHKe (B apupMeTuke, anredpe, reoMeTpuuecKrue mpeoodpa3oBaHusl).

JABukenust

OceBasi U 1LeHTpajbHAas CUMMETpPUH, NMOBOPOT W NapauielbHbId nepeHoc. KomOunanuun
JBUKEHHUM Ha TUIOCKOCTH U UX CBOMCTBA.

Ilonobue kak npeodpa3zoBanue

I'omorerus. 'eomeTpuueckne mpeoOpa3oBaHus Kak CPEICTBO T0OKA3aTEIbCTBA YTBEPKACHUH
U pelIeHus 3a1ad.

BekTopbl 1 KOOPAMHATHI HA IVIOCKOCTH

BekTopsl

IlonsiTue BexkTopa, NEHCTBUS HaJl BEKTOPaMHM, KOJUIMHEApHbIE BEKTOPbI, BEKTOPHBIM 0azuc,
pas3yioKeHue BeKTopa Mo 0a3uCHBIM BEKTOpaM. ENMHCTBEHHOCTb Pa3yIokKEHHs BEKTOPOB 10 Oa3ucy,
CKaJIIPHOE IPOM3BE/IEHUE U €r0 CBOICTBA, HUCIIOJIB30BaHUE BEKTOPOB B (DU3HKE.

Koopaunartsi

OcHOBHbBIE TNOHATHS, KOOPAMHATHI BEKTOPA, PACCTOSTHUE MEXAy Todykamu. KoopauHarsl
cepeluHbl OTpe3Ka. YpaBHEHUs QUryp.

IIpumeHeHre BEKTOPOB U KOOPAUHAT JUIsl PEIICHUS TEOMETPUYECKUX 3a/1ay.

Adounnas cucrema koopauHat. Paanyc-BekTopsl Touek. LIeHTpoua cucTeMbl TOYEK.

Hcmopusa mamemamuku

Bosnuknosenue mamemamuxu xak Hayku, smanvi ee pazeumus. OcHosHble pazoenvl
mamemamuxu. Bvloarowuecs mamemamuxu u ux 6K1ao 6 pasgumue HayKu.

beckoneunocmo mmoocecmea npocmuix uucen. Yucna u onunvt ompesxos. Payuonanvnvle
uucna. Illompebrnocms 6 uppayuonanvuwix yucaax. Lllkona Iugacopa

3apoocoenue aneebpvr 6 mneopax apugpmemuxu. An-Xopesmu. Poowcoenue 6ykeennoi
cumgonuxu. I1. @epma, @. Buem, P. [lexapm. HUcmopus eonpoca o Haxodcoenuu ¢hopmyn xopHeti
anecebpauveckux ypaswenuil cmeneneu, oonvuiux wemvipex. H. Tapmanvs, [oc. Kapoano, H.X.
Abens, O.Ianya.

Ilossnenue memooa Koopounam, NO360JAIOUIE20 NEPEesOOUNb 2eoMempuieckue 00beKmol
Ha a3vik aneeopwl. lTlosenenue epaguxos Gyuxyuii. P. /Jexapm, I1. @epma. [Ipumepsr paziuyrvix
KOOpOuHam.

3adaua Jleonapoo Iluzanckoco (@ubonauuu) o kpoaukax, yucia Dubonauuu. 3adaua o
waxmamuou oocke. CXo00UMOCmb 2eoMempuiecKol npocpeccuu.

Hcmoku meopuu eeposmuocmeti: cmpaxosoe oeno, azapmuvle uepwl. 11. Depma, b.Ilackanw,
A. Bepuynnu, A.H.Koamozopos.



Om semnedenus x ceomempuu. Ilugpacop u ezo wkonra. Panec, Apxumeo. Iliamon u
Apucmomens. Ilocmpoenue npasunvHbix MHO20Y20abHUK08. Tpuccekyus yena. Keaopamypa kpyaa.
Yosoenue «yba. Hcmopus wuucna wn 3onomoe cewenue. «Hauana» Eexmuoa. JI. Diinep,
H. U Jlobauesckuii. Hcmopus namoeo nocmynama.

LI'eomempus u uckycemeo. I'eomempuueckue 3aKOHOMEPHOCMU OKPYAHCATOUE20 MUPAQ.

Acmponomus u ceomempusn. Umo u kax ysuanu Auaxcazop, Opamocgen u Apucmapx o
pasmepax Jlynvi, 3emau u Coanmya. Paccmosnua om 3emnu oo Jlynwt u Connya. Hzmepenue
paccmosinusa om 3emau 0o Mapca.

Ponv  poccutickux yuenvix 6 pazeumuu mamemamuku. JI1.Ounep. H.H.Jlobauesckuii,
11.J1. Yebviwes, C. Kosanesckas, A.H.Koamozopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp |, wikona mamemamuueckux u Hagu2ayKux Hayx,

pazeumue poccuiickoeo ¢proma, A.H.Kpwvinos. Kocmuueckasn npoepamma u M.B.Kenowiu.

I1l. TemaTu4eckoe MIIAHUPOBAHUE C YKA3aHHEM KOJMYECTBA YACOB, OTBOAUMbIX HA
OCBOCHHE KAXKI0W TEeMBbI.

Koa-
BO Coaep:xkanue yueOHOro MaTepuajia
4acoB
1. HatypanbHble YHCJIAa U HIKAJBI
(14 yacos).
O603HaueHne HATYpaJbHBIX YHCE.
2
Pemenne koMOMHATOPHBIX 3a/1a4.
3 Otpesok. [{nuna otpe3ka. TpeyroibHUK.
3 [InockocTs, npsimasi, Jiyu.
[ITkanbl 1 KOOPAUHATHI.
2
JIuHerHbIE AUarpaMMel.
2 Menb1ie unu OoJblIIe.
1 KonTponsHas pabora
1 AHanu3 KOHTPOJIBHOM pabOTHI.
2. CnoxxeHue U BBIYUTAHHE HATYPAJbHBIX Yucena (20 yacoB).




CrnoxeHue HaTypaJIbHBIX YHUCEI U €r0 CBOMCTBA.

Briuuranue.

Penrenre koMOMHATOPHBIX 3a]1a4.

Yucnoswie 6yKBeHHI)I€ BBIPAXKCHUS.

BYKBGHHEUI 3aIIiCh CBOMCTB CJII0KEHHS ¥ BEIUMTAHHUS.

CamocTrosrensHas padoTta

AHanu3 caMoCTOsITENIbHON paboThI

VYpaBHeHue.

KonTtponsHas paborta

AHanu3 KOHTPOJIBHOUM paboTHI.

3. YMHOXKeHHe U [leJIeHHe HATYPAJIbHbIX YHCeJl

(22 yaca).

VYMHOXEHNE HaTypaJbHBIX YHUCEII U €T0 CBOMCTBA.

Cucremaruzanus 1 MOJACYET UMEIOIIMXCS TaHHBIX B BUJC YaCTOTHBIX Ta6J'II/IH H JuarpaMmm.

JleneHue.

HGHGHI/IG C OCTaTKOM

CaMocTosTeNnpbHas pa60Ta

AHanmu3 caMOCTOATENbHONW paboThI

YnpouieHue BbIpaKEHUI.

[Tops oK BBINOJHEHUS IEUCTBUMN.




Crenens uncna. KBagpar u ky0 yucina.

KontponsHas pabora

AHanu3 KOHTPOJIbHOM pabOTHI.

4. Ilnomaau u 06bembl (13 yacos).

DOpMyIIBL.

[Inomane. @opmyna mIomaay NpsMOyroJbHUKA.

EnvnHune! namMepeHus miomaaci.

Cron0yarbie 1uarpaMMel.

[IpsAMOYTOIBHBIN MapasuIeIenIIe .

O6bembl. OO0BEM TIPSMOYTOJIBHOTO MMapajuIeIeuIea.

CamocrostensHas paboTa

AHanIn3 caMOCTOATEIHLHON pabOTHI

5. OObIKHOBEHHbBIE APooH (25 yacoB).

OKpYyXHOCTb U KPYT.

[IpakTuueckas paboTa o cOOpy, OpraHu3alyy U MOJACYETY TaHHBIX.

Jomm. OOBIKHOBEHHBIE IPOOH.

CpaBuenue npo0eii.

[IpaBunbHBIE U HEPABUIIbHBIE APOOH.
KonTponsHas pabora

AHanmu3 KOHTPOJIBHOM pabOTHI.




CnoxeHue U BRIYUTAHHC I[p06€ﬁ C OAJMHAKOBBIMH 3HAMCHATCIISIMHU.

Pemienre koMOMHATOPHBIX 33]1a4.

Jenenue u 1poou.

CMelaguble Ynucla.

CnoskeHne ¥ BEIYATAaHUE CMEMIaHHbIX YHCEl.

CamocTrosrenpHas padoTta

AHanu3 caMoCTOsITeNbHOW paboThI

6. lecsaituunbie 1poou. CliokeHHe U BLIYUTAHHE JeCATHYHBIX IPOOeii.

(16 uacos).

JlecsaTnyHas 3amuch APOOHBIX YHCET.

CpaBHEHHE IECATHYHBIX IPOOCH.

Crno)xeHue ¥ BRIYUTAHUE JECATUIHBIX APOOCH.

Pemenne KOM6I/IHaTOprIX 3ajaa4.

[Ipubnmxennsie 3HaueHue yrcen. OKpyrieHne Yucell.

KounTtponsHas padorta

AHau3 KOHTPOJIBHOUM paboTHI.

7. YMHOKeHUE U JeleHHne JecITHYHBIX 1podeii

(23 vaca).

YMHOXKEHHE AECATUIHBIX I[p06eﬁ Ha HATypaJIbHBIC YHCJIA.

I[CJ'IGHI/IG ACCATUYHBIX I[p06el\/ll Ha HATypaJIbHBIC YHCJIA.

CaMocTosTenbHasS pa60Ta




AHanmm3 caMOCTOATENBHON PaboThI

YMHOXEHUE JECATUUHBIX APOOCH.

JleneHue Ha IECITUYHYIO APOOb.

Pemrenre koMOMHATOPHBIX 3a]1a4.

Cpennee apudmeTudeckoe.

CpezJ;Hee 3HAYCHHUE U MOJIa KaK XapaKTCPHUCTUKHU COBOKYITHOCTH YHUCJIOBBIX JAaHHBIX

KonTtponsHast pabota

AHanu3 KOHTPOJIBHOU paboThI

8. UHCTpyMeHTHI ISt BBIYMCAEHUH 1 U3MepPeHu il

(19 yacos).

MUKpOKaJIbKYISITOP.

[IpouieHTHI.

IIponenTsl

Yron: npsaMoil u pa3BepHyThIH. YepTeKHbIN TPEYrOJbHUK.

N3mepenue yrios. Tpancroprup.

Pemenne KOM6I/IH8.T0pHBIX 3aaad.

Kpyrosble tuarpamMMsl.

CaMocTosTenpbHas pa60Ta

AHanmm3 caMOCTOATENbHONW padoThI

9.hToroBoe noBropenue. (18uacon)




CnoskeHue 1 BEIYUTaHUE HAaTypaJbHBIX YHUCCII.

3 JlecsiTuunbie TPOOH.
4 [IpoueHTsI.
Pemenne ypaBHeHuUN.
6 Pewrenne 3aa4 ¢ MOMOIIBIO YPABHEHUN.
1 KontponbHas padoTta (utoropasi)
1 AHanu3 KOHTPOJIbHOM pabOTHI.
1 HrtoroBslii ypok.
170 Hroro
6 kiacc
Koa-
BO Conep:xxanue y4ye0OHOro MmaTepuaJja
4acoB
1.leaumocthb yucea (184).

2 Jlenutenu u KpaTHBIE.

2 [Ipusnaku nenumoctu Ha 10, Ha 5 1 Ha 2.

2 [Ipu3naku nenuMocTy Ha 9 n Ha 3.

2 [IpocTeie u cocTaBHBIE UKCTA.

2 Pa3znosxeHne Ha MPOCTbIE MHOYKUTEIIH.

3 HaubGonpmmii o6uuii nenutens. BzauMHo npocThie yuca.




HaumensImiee o0mee kpaTHoe.

CamocrostenbHas paboTa

AHanu3 caMoCTOsITENIbHOU paboTh

2.CnoxeHue U BbIYMTAHUeE Apodeii ¢ pa3HbIMU 3HAMeHaTeassMu (194).

OcHoBHOE CBOICTBO ApoOH.

Coxkpaiienue po0oei.

[IpuBenenue apobeii k 001IEMy 3HAMEHATEIO.

CpaBHeHue, cloKEeHUE U BBIYUTaHNUE APOOel ¢ pa3HbIMU 3HaMEHaTEesIMU.

KonTtponbHas paborta

AHanu3 KOHTPOJIBHOUM paboTHI.

CrnoxxeHne 1 BEIYATaHUES CMEIIaHHBIX YHCEl.

CamocrosTenbHas pa60Ta

AHaIu3 caMOCTOSATEILHON paboThI

3. YMHOXkeHUE U JejieHue 00bIKHOBEHHBIX Apooeii (284).

YMHOXeHHEe apooOeii.

Haxosxnenue npo0u oT yuncia.

HpI/IMeHeHI/IC pacnpeaciIuTCIbHOTO CBOMCTBA YMHOKCHUS.

KonTponsHas pabora

AHanmu3 KOHTPOJIBHON pabOTHI.

Bzaumno O6paTHBIC qucia.




Henenue.

Haxosxienue yucna no ero npoowu.

JlpoOHBIE BBIpAYKEHHS.

CamocrosrenpHas padbora

AHanu3 caMoCTOSITeNbHOU paboThI

4.0THOMIeHUs1 ¥ Tponiopuuy (144).

OTHOIIEHUS.

[Iponopunn.

[Ipsimas 1 0GpaTHas MPONOPIUOHATILHBIE 3aBUCUMOCTH.

CamocrositensHas paboTa

AHanIu3 caMOCTOSATEILHON paboThI

Maciura0.

JlyivHa OKPY>KHOCTH U ILJIOLIAAb Kpyra.

[Tap.

KounTtponsHas paborta

AHau3 KOHTPOJIBHOM paboTHI.

S.I1osn0kuTEIBHBIC H OTPHIATEIbHBIC YHcaa (1449).

KoopannaTsl Ha psiMOIA.

HpOTI/IBOHOJ'IO)KHHe quclia.

Monayinb uncia.




CpaBHeHME YHCel.

N3meHnenue BeIUUmH.

CamocrosrenbHas pabora

AHanu3 caMoCTOSITENIbHOW paboThI

6.Ci103keHHe ¥ BLIYMTAHHUE MOJI0KUTEIbLHBIX H OTPpUHATC/IbHBIX YUCEJI (12‘-[).

CrnosxeHue uyncen ¢ NOMOIIbI0 KOOPAUHATHOMN MPSAMOIA.

CrnoxeHue OTpUIIAaTETbHBIX YHCEIL.

CrnoxeHue ynces ¢ pa3HbIMHU 3HaKaMHu.

Brrauranue.

KonTtponbHas padoTa

AHanu3 KOHTPOJIBHOUM paboTHI.

7.YMHOKeHM e U JIeJIeHHE MOJI0KUTEeIbHbIX U OTPULATEIbHbIX Yuces (184).

VYMHOXEHHUE.

Henenue.

CamMocrosTenbHas pa60Ta

AHaIu3 caMOCTOSATEILHON paboThI

PanmoHanbHBIC YKCIA.

CBoiicTBa ACMCTBUI C pallMOHATIBLHBIMU YHCIAMHU.

8.Pemienne ypasuennii (164).

PackpbiTre ckoOOK.




Koaddunumenr.

ITono0OHbIE cliaracMele.

CamocrosrenbHas pabora

AHanu3 caMoCTOSITENIbHON paboThI

Pemrenne ypaBHeHuUM.

KounTtponsHas paborta

AHanu3 KOHTPOJIbHOM pabOTHI.

9.KoopauHaTtel Ha 1ockocTu (144).

[IepnenqukynsipHBIE IPSIMBIE.

[TapannensHbIe IpAMBIE.

KoopnvnnaTtHas miockocTh.

CronbyaTeie AuarpaMMbl.

I'paduxmn.

CamMocrosTenbHas pa60Ta

AHaIu3 caMOCTOSATEILHON paboThI

10.AToroBoe moBTopeHue
(17 u).

I[eJ'II/IMOCTL YHUCCII.

I[eﬁCTBHH C OOBIKHOBEHHBIMH I[p06}IMI/I N CMCIIIaHHBIMHU YHCJIaMH.

OTHo1IEHNS U TPONIOPLIMN.

I[eﬁCTBHH C palluOHAJIbHBIMHU YUCJIaMU.

Pewrenue ypaBHeHUN.




1 KoopanHarsl Ha MIOCKOCTH.

1 KonTtponsHas pabota (MTorosas).

1 AHanu3 KOHTPOJIbHOM pabOTHI.

1 [loBTOpeHue u 06001IEHNE.

5 Pe3epB Bpemenn

175 Hroro

7 kaacce
MOAYJIb «<AJITEBPA»
Ne Tema Koa-Bo
n/n 4acoB
1 | I'n.1. BelpaskeHusi, TOXKIeCTBA, YypABHEHUSI. 22

I1.1.Beipaxxkenus.

UucnoBbie BEIPAKEHUSI.
Bripaxkenusi ¢ mepeMeHHOM.
CpaBHeHME 3HAUCHUHN BbIPAKECHUMN.

I1.2.ITpeoOpa3oBaHue BHIpAKEHHUH.

CBoMcTBa OJeUCTBUH HaJ YHUCIAMH.
ToxnectBa. ToxxaecTBeHHbIE TPe0OpPa30BaHUS BBIPAKECHUN.

I1.3.YpaBHEeHUS C OAHOMN IEPEMEHHOM.
YpaBHEHHE U €r0 KOPHHU.
JInneliHOE ypaBHEHHE C OJHOU IIEPEMEHHOM.

Pemenne 3ama4d ¢ MOMOIIBIO ypaBHeHHfI.

[1.4.CTaTucTHyeCKNE XapaKTEPUCTUKHU.




Cpennee apudmeTndeckoe, pazMax 1 MOJa.
MenuaHa Kak CTaTHCTHYCCKAs XapaKTePUCTHKA.

I'n.2. ®ynknuu.
[1.5.®yHKIMH U UX TpaPUKH.

Uro Takoe QpyHKIUS.
Brruncnenue 3nauennii GyHKIUHM 110 GopmyIie.

I'padux GyHKIIH.
[1.6.JIuneitnas pyHKIMS.

[Ipsimast mponopIMOHATBHOCTE U €€ IpaduK.
Jluneiinast yHKIUS U €€ rpaduk.

12

I'n.3. Ctenenn ¢ HATYpPAJbHBIM NOKa3aTeJeM.
I1.7.Ctenenn u e€ cBOICTBA.

Ormpenenenre CTENEeHN ¢ HaTypadbHBIM MTOKa3aTEIeM.
VYMHOXEHHUE U JIEJICHUE CTEIECHEN.

BOSBGHGHI/I@ B CTCIICHb HpOI/ISBe)IeHI/Iﬂ " CTCIICHMU.

I1.8.0OmHO4ICHEL.

OnHOYJIEH U €ro CTaHAaPTHBIN BU/I.
VYMHOXeHHE 0OqHOWIEHOB. Bo3BeaeHne oqHOYICHA B CTEIEHD

®dyuxuun Y =Xx?,y = X* u ux rpadpukm.

13

I'1.4. MHOro4/1eHblI.
I1.9.Cymma u pa3HOCTh MHOTOUYJICHOB.

MHOT04JIEH U €ro CTaHI[apTHHﬁ BHUA.
CnoskeHne ¥ BEIYUTaHUE MHOTOYJICHOB.

1L IO.HpOI/ISBCI[CHI/IC OJHOYJICHA 1 MHOT'OYJICHA.

YMHOXEHHE OJJHOUJIEHA Ha MHOTOYJICH.
Brinecenue O6IJ_ICFO MHOKHTEIIS 32 CKOOKH.

[1.11.IIpou3BeaeHriE MHOTOYJICHOB.

YMHOkK€HHE MHOTOYJIEHA HA MHOTOYJICH.
Paznoskenne MHOro4wieHa Ha MHOXKHATEIIH CIIOCOO0OM T'PYIITAPOBKHU.

17

I'n.S. @opmyJibl COKPALIEHHOI0 YMHOKEHUS.
I1.12.KBazxpar cyMMbI ¥ KBaJpaT pa3HOCTH.

Bo3Benenue B kBagpaT U KyO CyMMBI M pa3HOCTH JIBYX BBIPa)KEHUM.
PaznoxeHne Ha MHOKUTENM C MOMOIIIBIO (JOPMYIT KBaJIpaTta CyMMBI U KBajipaTa

18




Pa3sHOCTH.

I1.13.Pa3nocts kBagparoB. CymMMa U pa3HOCThH KyOOB.
YMHOXKEHUE Pa3HOCTH JABYX BBIPAKEHHUM HA UX CYMMY.
PaznoxeHnue pasHOCTH KBaJpaTOB HA MHOKUTEIIN.
Paznoxenne Ha MHOKUTEIN CYMMBI M Pa3HOCTH KyOOB.

I1.14.ITpeoOpazoBaHme EITBIX BEIPAKEHUH.

[IpeoOpazoBanHue IETOTO BHIPAKEHUS B MHOTOUJICH.

[IpumeHneHne pa3aMyHbIX CIOCOO0B AJIS PA3JI0KEHUS HA MHOYKUTEIIH.

I'1.6.CucreMbl JIMHEHBIX YPaBHEHHIA.
[1.15.JInneliHOE ypaBHEHHE C IBYMS IIEPEMEHHBIMMU.
JIuneiiHOe ypaBHEHHE C ABYMS NTEPEMEHHBIMHU.

I'paduk nuHEITHOTO ypaBHEHUS C IBYMSI IEPEMEHHBIMHU.
CucreMbl TUHENHBIX YPABHEHMI C IBYMs IEPEMEHHBIMH.
[1.16.Pemenne cucrem JIMHEWHBIX YPABHEHUM.

Croco0 IToACTaHOBKH.

Crioco0 clI0KeHHS.
Pemenue 3aga4 ¢ NIOMOIIBIO CUCTEM YPaBHEHUM.

14

IToBTOpenue. Pemenne 3axaq

Hroro:

102

MOAYJIb «'EOMETPUS»

Tema

Koa-Bo
4acoB

HavanabHble reoOMETpUYICCKHUE CBCACHUSA.

[Ipsamas u otpexok. JIyy u yrod.
CpaBHEHHUE OTPE3KOB U YIJIOB.
N3mepenue otpeskoB. M3mepenne yrios.
IlepnieHIuKyIIApHBIE IPSIMBIE.

Pemrenue 3anau.

KonTponbHas pabota Nel.

11

TpeyrojabHuku.

[IepBblii mpU3HAK paBEHCTBA TPEYTOJbHHUKOB.
Menuanbl, OUCCEKTPUCHI U BBICOTHI TPEYrOJIbHUKA.
Brtopoii u TpeTtuii npu3HaKu paBEeHCTBA TPEYTOJIbHUKOB.
3ajaun Ha MOCTPOCHHUE.

Pemenne 3amauy.

KonTtponpHas pabora No2.

18




l'[apa.m]e.m,ﬂble NnpsAMbI€

HpI/ISHaKI/I napajiyiCJIbHOCTH ABYX MPAMBIX.
Axcuoma napaJiyiCJIbHBIX ITPAMBIX.
Pemenne 3amauq.

Kontponbnas padora No3.

12

CooTHOoIIEeHHSA MEXKIAY CTOPOHAMHA H YIJIaMHU TPEYTroJbHHUKA.

CymMa yrioB TpeyroJyibHHKa.

CoOTHOIIEHUSI MEXYy CTOPOHAMH U YIIIaMHU TPEYrOJbHHKA.
KonTponbnas padora Ne4.

[IpsiMOyTroBHBIE TPEYTOJIBHUKH.

[TocTpoeHue TpeyroJbHUKA IO TPEM DIIEMEHTaM.

Pemrenne 3anau.

KonTtponbHas pabora Ne5.

18

IloBTOpenue. Pemienune 3aady.

Hroro:

68

8 kiaace

MOAYJIb «AJI'EBPA»

n/n

Tema

Koa-Bo
4acoB

I'n.1. PanuonasibHbIe APOOH.
I1.1.PaninonanbpHbIC IPOOU M MX CBOKCTBA.

PanvioHanbHbBIE BBIpAYKEHUS.
OcCHOBHOE CBOMCTBO JPOOH.

[1.2.Cymma 1 pa3HOCTh ApoOei.

CnoxeHue U BhIYUTaHHE z(p066171 C OAMHAKOBBIMH 3HAMCHATCIISIMU.

CnoxeHue U BhIYUTaHHE ,I[pO6€I>'I C pa3sHbIMH 3HAMCHATCIIAAMU.

I1.3.ITpou3sBenenue u yactHoe ApoOeii.

YMmHOxeHue apobeii. Bo3senenue 1pobu B cTeneHb.
Jlenenue npobei.

IIpeobpazoBaHue paliOHAIBHBIX BHIPAXKEHUH.
OyHKIMs y=K/X U e€ rpaduk.

22

I'n.2. KBaapaTHble KOpHH.

I1.4.]leticTBUTENIbHEIC YHCIIA.

18




PammonanbHble yucia.
HppaunoHaibHbIe YHCIIa.

I1.5. ApupmeTruecKkuii KBaJpaTHBIA KOPEHb.

KBanparssie kopHu. ApudMeTndeckuil KBapaTHbI KOPEHb.

VYpasHenue X° = a.
Haxoxenue npuoOImKEHHbIX 3HAUYEHUH KBaJIPATHOTO KOPHS.

QOyaKIMA Y = JX med rpaduk.
I1.6.CBoiicTBa apupMETHUECKOTr0 KBaIpaTHOTO KOPHS.

KBanpaTHblil KOpeHb U3 IPOU3BEACHUS U APOOU.
KBagparHbIil KOPEHB U3 CTEIICHN.

[1.7TIpumeHeHue cBOMCTB apu(PMETUUECKOTO KBAJPATHOTO KOPHSI.

BriHeceHre MHOXKHMTENS 3a 3HaK KOpHS. BHEceHne MHOKUTEINS MO/1 3HaK KOPHSI.
[IpeoGpa3oBaHue BhIpaKEHUH, COEPKAIUX KBaApaTHbIE KOPHU.

I'n.3. KBaaparHbie ypaBHeHHUH.

[1.8.KBampaTHOE ypaBHEHHE U €r0 KOPHH.

Henounnbie kBagpaTHbIE ypaBHEHUS.

®opmysia KOpHEN KBAIpPaTHOTO YpPaBHEHMUSI.

Pemenue 3a1a4 ¢ NOMOIIBIO KBAIPATHBIX YPABHEHUN.
Teopema Buera.

I1.9./Ipo6HO parmoHabHBIC YpaBHEHUS.

Pemenue 1poOGHBIX pallMOHANBHBIX YPABHEHUIA.
Pemenue 3aa4 ¢ mOMOIIBIO pallMOHATbHBIX YPABHEHUH.

21

I'n.4.HepaBeHncrBa.
[1.10.YucnoBbie HEpaBEHCTBA U UX CBOMCTBA.

Yucnossie HCPAaBCHCTBA.

CBolicTBa YHCIIOBBIX HCPAaBCHCTB.

CnoxeHue u YMHOKCHHNEC YHCJIIOBbBIX HCPABCHCTB.
HOFpeI_HHOCTB U TOYHOCTD HpI/I6J'II/I)I(eHI/I$I.

I1.11.HepaBeHcTBa ¢ O1HOM EPEMEHHON U UX CUCTEMBI.

[Tepeceuenne u 0ObeTMHEHIE MHOKECTB.
HucnoBble MPOMEKYTKHU.

Pemienue HepaBeHCTB ¢ OJTHON IEPEMEHHOM.
Pemenue cucreM HepaBEeHCTB € OJJTHOM ITEPEMEHHOM.

20




I'n.5.CteneHp ¢ HeJIbIM MOKA3ATEIEeM. DJIEMEHThI CTATUCTHKH.
I1.12.Crenens ¢ HeabIM OKa3aTelIEM U €€ CBOIICTBA.

OrnpezienieHre CTENEHU € LEbIM OTPUIIATEIbHBIM MTOKA3aTEIEM.
CBolicTBa CTENEHH C IEJILIM ITOKA3aTeIEM.
CrannapTHBIN BU YKCIIa.

[1.132nemMeHThI CTaTUCTUKHU.
COop u rpynmUpOBKa CTATUCTHYCCKHUX JIAHHBIX.
Harnsanoe npeacraBieHue CTaTUCTUYECKON HH(POPMALIUH.

11

IToBTOpeHue (MTOroBoeE).

Hroro:

102

MOAYJIb «'EOMETPUSA»

n/n

Tema

KoJua-Bo
4acoB

YeTbIpexyroJbHUKH.

1.MHOroyroJIbHUKH.
2.IlapannenorpaMm U Tpamnenus..
3.IIpsMoyroasHUK, poMO, KBaJpaT.
Pemrenue 3amau.

KonTtponbras padota Nel.

14

Ilnomans.

1.ITnomans MHOTOYTOJIBHUKA.

2.Ilnomaae napauienorpaMma, TpeyroJbHUKA U TPATICIIHH.
3.Teopema ITudaropa.

Pemrenue 3amgau.

KontposnbHas padoTa No2.

14

ITomoOHBIE TPEYTOJILHUKH.

1.Onpenenenne NoJOOHBIX TPEYrOJIbHUKOB.

2.Ilpu3Haku moao0us TPEyroJbHUKOB.

Kontponbhas padoTa Ne3.

3.IIpumenenue moaooust K 10Ka3aTeIbCTBY TEOPEM U PEIICHUIO 3a/1a4.
4.CoOTHOIIIEHUSI MEKy CTOPOHAMH U YIJIaMU MPSMOYTOJIBHOTO TPEYroIbHUKA.
KonTtposapHas padota Ne4.

19

OKpyKHOCTD.

1.KacarenpHas Kk OKpYy>KHOCTH.

2.1leHTpasIbHBIE U BIIMCAHHBIE YIJIBI.

3.YetbIpe 3aMeyaTeNbHbIE TOUKH TPEYTOJIbHUKA.
4.BniuceHHast 1 OMCaHHAs OKPYKHOCTH.
Pewrenue 3anau.

KonTtponpHas pabora NeS5.

16

IToBTOpenue. Pemenne 3agauy.

Hroro:

68




9 kiacc
MOJIVJIb «AJITEBPA»

Tema

Koa-Bo
4acoB

I'n.1.KBagpaTuunas GpyHKIHSA.

[1.1.dyHKIMK U UX CBOWCTBA.

Oynxusa. O6nacTb onpeaeseHus U 00JacTb 3HAYCHUH (PYHKITHH.

CoiicTBa (hyHKIINH.
[1.2.KBagpaTHslil TpEXUIEH.

KBagparHbIil TPEXWIEH U €r0 KOPHH.
PasnoxeHne KBaIpaTHOro TPEXUICHA HA MHOKHUTENH.

I1.3.xBagpaTnuHas QyHKIUS U €€ rpaduk.

®ynxuus y = ax?®, eé cBoiicTBa U TpaduK.
Ipaduxu Gynkimit y=ax’ +n u y=a(x—m)>.
[TocTpoenue rpaduka KBaaApaTHIHON QYHKIINU.

[1.4.Crenennas ¢ynkius. Kopens N-if creneHmu.

Oynkus Y =X".
Kopens N—ii crenexu.

22

I'n.2.YpaBHeHUS 1 HEPABEHCTBA € OJHOW NepeMeHHOI.
I1.5.YpaBHeHuUs ¢ 0JITHOM NTEPEMEHHOM.

Llenoe ypaBHEHHE U €TO KOPHH.
Jlpo6Hble palmoHaNbHbIe YpaBHEHUSI.

I1.6.HepaBeHcTBa ¢ 0OIHOM MEPEMEHHOM.

Pemienne HepaBeHCTB BTOPOii CTEMEHH C OJIHOM IEPEeMEHHOM.

Pemenue HCPABCHCTB MCTOJIOM HHTCPBAJIOB.

14

I'n.3.YpaBHeHNsl 1 HEPABEHCTBA C ABYMS IlepeMEeHHbIMM.
[1.7.YpaBHeHus ¢ 1ByMsI IEPEMEHHBIMU U UX CUCTEMBI.
VYpaBHEeHHE ¢ ABYMS IEPEMEHHBIMU U €T0 TpaduK.

I'paduueckuii criocod pereHust CUCTEM YpaBHEHUH.
Pewrenne cucreM ypaBHEHUN BTOPOU CTEIIEHH.

Pemenue 3ama4 ¢ MOMOIIBIO CUCTEM ypaBHCHI/Iﬁ BTOpOﬁ CTCIICHU.

H.g.HepaBCHCTBa C ABYM4 IICPCMCHHBIMHA U UX CUCTCMBI.

HepaBeHCTBa C IBYyMs IICPEMCHHBIMU.
Cucremsnl HCPAaBCHCTB C ABYMS ICPCMCHHBIMHU.

17




I'n.4.Ilporpeccumu.
I1.9. ApupmeTnueckast mporpeccus.

[TocnenoBarenbHOCTH.

Onpenenenne apudmerndeckoit mporpeccun. @opmyra N-ro wieHa
apu(METHYECKON TPOTPECCHH.

®opmyna CyMMBI IEPBIX N WICHOB apu()METHUECKON MPOTPECCUU.

[1.10.'eomeTpuueckas mporpeccus.
Ompenenenre reoMmeTpuueckoi nporpeccuu. @opmyna N-To yieHa

r€OMETPUYECKOU NPOTPECCUM.
@opMyIta CyMMBI IIEPBBIX N YJIEHOB F€OMETPUUYECKON ITPOrPECCHUH.

14

I'n.5.2/1eMeHThI KOMOMHATOPUKH U TEOPUM BEPOSITHOCTH.
I1.11.9nemMeHTbl KOMOMHATOPUKH.

[Ipumepbl KOMOMHATOPHBIX 3a4a4.

[TepecranoBkwu.

Pasmemenns.

Coueranusi.

[1.12.HavanpHble CBEACHUS U3 TEOPUU BEPOATHOCTEM.

OTHOCHUTENBHAS YacTOTa CIIYYalHOTO COOBITHSI.
BeposTHOCTh paBHOBO3MOXHBIX COOBITUI

12

IToBTOpEeHUE

23

Hroro:

102

MOAYJIb «I'EOMETPUS»

Tema

Koa-Bo
4acoB

I'n.9.BekTopbl.

1.ITonsiTue BekToOpa.

2.CrnoxeHue U BEBIYUTaHUE BEKTOPOB.
3.YMHOK€EHHE BEKTOPA HA YUCIIO.
[IpuMeHeHne BEKTOPOB K pEeHIEHUIO 3aau.

I'.10.MeToa koopaAuHAT.

1. KoopauHats! BekTopa.
2.IIpocTeiimue 3a1a4u B KOOPAUHATAX.
3.YpaBHEHHE OKPYKHOCTH U TIPSIMOM.
Pewrenue 3anau.

KonTtponpHas pabora Nel.

10

I'n.11.CooTHOmIEHHE MKy CTOPOHAMH M YIJIaMH TpeyroabHuka. CkansipHoe
NPOU3Be/ICHNEe BEKTOPOB.

11




1.Cunyc, KOCUHYC, TaHI'€HC yIJja.

2.CoOTHOLIEHUS MEXKYy CTOPOHAMU U yIJIaMH TPEYTOJIbHUKA.

3.CkansipHoe Npou3BeJeHUE BEKTOPOB.
Pemenue 3agau.
KontponpHas pabora No2.

'n.12.InuHa OKPYKHOCTH U IJIOIIAIb KPYyra.

1.IlpaBunbHBIE MHOTOYT OJIbHUKU.

2. JInHa OKPYXKHOCTH U TUIOIIA/Ib KpyTa.
Pemenne 3amauq.

Kontposnbhas padoTa No3.

11

I'n.13./IBuskeHus.

1.ITonsiTHE ABMXKEHUSL.
2.IlapanenbHbli IEPEeHOC U MOBOPOT.
Pemenue 3agau.

Wrorosas koHTposIbHasA paboTa

I'n.14.HayanbHble cBeAeHUs U3 CTEPEOMETPHH.

1.MHOrorpaHHuKH.
2. Tena 1 MOBEPXHOCTH BpalICHUSI.

00 akcnomax NJIAHUMETPHH.

2

IToBTOopenue. Pemmenue 3axay.

10

HTroro:

68
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