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IInanupyembie pe3yabTaThbl OCBOCHHS OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMbl
OCHOBHOI0 0011Ier0 00pa3oBaHus

Cranpmapt ycraHaBiIMBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHS OOYYaIOIIMMHUCS
OCHOBHOM 00pazoBaTeIbHOMN MPOTrPaMMBbl OCHOBHOTO 00IIIEro 0Opa3oBaHMs:

JIMYHOCTHBIM, BKJIIOYAIOIIMM TOTOBHOCTh M  CHOCOOHOCTH  OOydaroIIMXCs K
CaMOPA3BUTHIO W JIMYHOCTHOMY CaMOOMPEICNCHHIO, C(HOPMUPOBAHHOCTh HMX MOTHUBAIMH K
OoOy4eHHI0O ¥ LEJICHANPABICHHOW II03HABATEIILHOW JIEATENILHOCTH, CHUCTEMBl 3HAYMMBIX
COIMATBHBIX U MEKJIMYHOCTHBIX OTHOIIICHUM, IICHHOCTHO-CMBICIIOBBIX YCTAHOBOK, OTPasKAFOIINX
JUYHOCTHBIE W TPAXIAHCKUE TIO3UIMU B JICITEIBHOCTH, COLUAIbHBIE KOMIICTCHIINH,
MIPaBOCO3HAHUE, CIIOCOOHOCTh CTaBUTh LIETM U CTPOUTH *KU3HEHHBIE IUIAHBI, CIOCOOHOCTH K
OCO3HAHHUIO POCCUHCKON UACHTUYHOCTH B MOJUKYJIBTYPHOM COLIUYME;

MeTanpeAMeTHbIM, BKJIIOYAIOIIUM OCBOCHHbIE OOYYaIOIIUMUCS MEKIIPEIMETHBIE
MOHATUS W  yHUBEpPCaJbHbIE y4eOHblE JCHUCTBUS  (pEryJIsTUBHBIC, I[IO3HABATEIbHBIC,
KOMMYHUKATHUBHBIE), CIOCOOHOCTh HMX WCIOJh30BaHMS B Yy4eOHOW, TO3HABATEIbHOU U
COLIMANIBHOW TMpPaKTHUKE, CAMOCTOSTEIbHOCTh IUIAHUPOBAHMUS U OCYILIECTBJICHHS Y4eOHOM
NEeSTeNbHOCTH U OpraHM3alMd y4eOHOIro COTPYJHHYECTBA C IEJaroraMM M CBEPCTHUKAMHU,
MOCTPOEHNUE MHINBUAYAIbHON 00pa30BaTeIbHON TPAEKTOPHH;

NpeaIMeTHbIM, BKJIIOYAIOIIUM OCBOEHHbIE 00YYaIOIIUMHCS B XOJ€ U3y4yeHUs: yueOHOTro
npenMeTa yMeHus creurduyeckue Uid TaHHOM MpeaMeTHOM 001acTu, BUIbI JESTEIHOCTH 110
MOJYYCHUI0O HOBOTO 3HAHUS B paMKax ydeOHOTO TIpeAMeTa, €ro MpeoOpa3oBaHUI0 U
NPUMEHEHUIO B y4eOHBIX, y4eOHO-NPOCKTHBIX W COLMAIBHO-IPOSKTHBIX CUTYyaIMsX, d)OpMI/IpOBaHI/Ie
Hay4YHOrO0 THUIA MBIIJIEHUS, HAYYHBIX MPEACTABICHUN O KJIIOYEBBIX TEOPHUSX, THIAX U BUAAX
OTHOILIEHUW, BJAJICHHE HAyYHOHM TEPMHHOJIOTHEH, KIOYEBBIMU IOHATUAMH, METOJAMH U
MIpUEMaMH.

JIMYHOCTHBIE Pe3yJbTATHI OCBOEHHSI OCHOBHOH 00pa30oBaTebLHON NPOrpamMmbl
OCHOBHOTI'0 00111er0 00pa30BaHUsl OTPAKAIOT:

1) BOCHUTaHUE POCCHHUCKOW T'PAKTAHCKOW HIACHTUYHOCTH: MATPUOTH3MA, YBAKEHHS K
OreyecTBy, NpOLUIOE U HACTOALIEE MHOIOHALIMOHAJIBLHOTO Haponaa Poccuu; oco3HaHue cBoei
STHUYECKOM MPUHAJICKHOCTH, 3HAHUE UCTOPUH, A3bIKA, KyJIBTYPbl CBOETO HApOJa, CBOEro Kpasl,
OCHOB KYJIbTYPHOTO HacieAusi HapoJoB Poccun M 4enoBeYecTBa; YCBOCHUE T'YMAHUCTHYECKUX,
JeMOKPAaTUYECKUX U TPAJUIIMOHHBIX IIEHHOCTEH MHOTOHALIMOHAILHOTO POCCUICKOTO 0OIIECTBA;
BOCIIUTAHHME YyBCTBA OTBETCTBEHHOCTH U J0Jra nepea PoauHoi;

2) popMUpOBaHHE OTBETCTBEHHOTO OTHOIICHUS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH
oOyyaronmxcs K CaMOpPa3BUTHIO M CaMOOOpa30BaHUIO HA OCHOBE MOTHBAIMM K OOYYEHHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY U MOCTPOCHUIO NaNbHEWIEeH MHIUBUIYAIbHONW TPACKTOPUU
oOpa3oBaHus Ha 0aze OPUEHTHPOBKU B MHpe npodeccuit u mpodeccnoHanbHbIX NPEANOYTCHUN,
Cc yu4€TOM YyCTOMYMBBIX MO3HABATENbHBIX HMHTEPECOB, a TaKKe Ha OCHOBE (opMHUpOBaHUS
YBaXXUTEJIBHOIO OTHOLIEHUS K TPYy, Pa3BUTHUS ONBITA YYACTUS B COLIMAIIBHO 3HAUMMOM TPYE;

3) popMupoBaHHE MEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAyKH U OOIIECTBEHHOW TPAKTUKH, YYUTHIBAIOUIETO COLMAIBHOE,
KYJIBTYpPHOE, SI3bIKOBOE, JYXOBHOE€ MHOT000pa3ne COBPEMEHHOTO MUDPA;

4) bopMupOBaHHE OCO3HAHHOTO, YBKHUTEIBHOTO M JOOPOKEIATETHHOTO OTHOIICHHS K
JPYrOMYy 4YEJIOBEKY, €r0 MHEHHUIO, MHUPOBO33PEHHIO, KYIbTYpe, S3bIKY, BEpe, TI'PaKIaHCKOU
MO3UIINH, K UCTOPUH, KYJIbTYpE, PEIIUTUH, TPAIAULUAM, S3bIKaM, EHHOCTSAM HapoJi0B Poccuu u
HapoJI0OB MHUPA; TOTOBHOCTH U CIHOCOOHOCTH BECTH JHANIOT C JAPYTUMH JIOABMH U JOCTUTATh B
HEM B3aMMOIIOHUMAaHUS;

5) ocBOCHHE COIMATIBHBIX HOPM, TIPaBUJI MIOBEJCHHUS, POJICH U (OPM COLMATBHON KU3HU
B TpyIIax U cOoOOIIeCTBaX, BKJIIOYAs B3pPOCIBIE U COIMAIbHBIE COOOIECTBA; ydacTHUE B
IITKOJIBHOM CaMOYIPAaBIEHUU U OOIIECTBEHHOM KU3HU B MpeaesiaX BO3PACTHBIX KOMIIETEHIUH ¢
y4€TOM PErHOHANBHBIX, STHOKYJIBTYPHBIX, COIIMATLHBIX M SKOHOMHUYECKUX 0COOCHHOCTEHH;



6) pa3BUTHE MOPAIBHOTO CO3HAHMS M KOMIIETCHTHOCTH B PEIICHHUH MOPAJIbHBIX MPOOIEM
Ha OCHOBE JIMYHOCTHOTO BBEIOOPA, (OPMHUPOBAHWE HPABCTBCHHBIX YYBCTB U HPABCTBEHHOTO
MOBE/ICHUS, 0CO3HAHHOTO ¥ OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHBIM TIOCTYIKAM;

7) bopmMupoBaHHE KOMMYHHKATHUBHON KOMIIETEHTHOCTH B OOLICHHU U COTPYJHHYCCTBE
CO CBEpPCTHUKAaMH, JETbMHU CTapIIero M MJIAQIIIET0 BO3pacTa, B3pOCIBIMH B IpoIiecce
o0Opa3oBaTesbHON, OOIIECTBEHHO IMOJIE3HOH, Y4eOHO-UCCIET0BATENBCKON, TBOPYECKON U IPYruX
BHJIOB JICATEIHHOCTH;

8) dbopmupoBaHHEe I[EHHOCTH 3I0POBOr0 M 0O€30MacHOro o0pa3a KH3HH, YCBOCHHE
MPaBWI WHAUBUIYATLHOTO M KOJUICKTUBHOTO O€30MacHOTO TIOBEICHUS B UPE3BBIYAWHBIX
CUTYAIUsX, YTPOXKAIONIUX JKU3HU U 370POBBIO JIFOJICH, MPABUJI IMOBEJCHHS HA TPAHCIIOPTE U HA
J0porax;

9) dbopmHpoBaHHE OCHOB 3KOJIOTHYECKOH KYIBTYphl COOTBETCTBYIOIIECH COBPEMEHHOMY
YPOBHIO DKOJIOTHYECKOTO MBIIUICHUS, Pa3BUTHE OTBITA JKOJOTHYCCKH OPHUECHTHUPOBAHHOM
pedIIeKCHBHO-OIIEHOYHOW U TIPAKTHYECKON JEATSIEHOCTH B )KU3HEHHBIX CUTYAIIHSIX;

10) oco3HaHue 3HAYECHUS CEMbHM B JKHU3HU YEJIOBEKa M OOIIECTBA, MPUHATHE HEHHOCTH
CEMEHHOM )KM3HU, YBOXXUTEIBHOE U 3a00TJIMBOE OTHOIIIEHHUE K YJIEHAM CBOEH CEMbU;

11) pa3BuTHE AICTETUYECKOTO CO3HAHUS Yepe3 OCBOCHUE XYH0KECTBEHHOTO HACIICIHsI
HapoJioB Poccuu u Mupa, TBOPUYECKOH JIEATEITHPHOCTH 3CTETUICCKOTO XapaKTepa.

MeranpeameTHble pe3yJibTaThl 0CBOEHUSI OCHOBHOI 00pa3oBaTe/IbHOIl NPOrpaMMbl
OCHOBHOI'0 0011Iero 00pa3oBaHUsl OTPaXKAIOT:

1) yMeHHE CaMOCTOSATEIbHO OMNPEACNTATh LM CBOEro OOYydYCHHs, CTaBUTh WU
(dbopmynupoBarth Il ce0sl HOBbIE 3a/1a4Ml B yu€0e M M03HaBaTEIbHOU AEATEIbHOCTH, pa3BUBATh
MOTHBBI U HHTEPECHI CBOEH MMO3HABATEIbHON JAEATEIbHOCTH;

2) yMEHHE CaMOCTOSITEJIbHO IUIAHMPOBATh IMYTH JOCTIDKCHHUS 1€, B TOM 4YHCIEC
albTEPHATUBHBIC, OCO3HAHHO BHIOMpaTh HamOoJiee d3PGEeKTHUBHBIE CIIOCOOBI PEIICHUsT YUCOHBIX
Y TIO3HABaTENIbHBIX 33/a4;

3) yMEeHHE COOTHOCHTH CBOM JICHCTBUS C IUTAHUPYEMBIMH PE3yJIbTATAMH, OCYIICCTBIIATh
KOHTPOJIb CBOEH JEATEIbHOCTU B Tpollecce AOCTHKEHUS pe3ysbTara, ONpeNeisTh CIOCOOBI
NEHUCTBUM B paMKax IMPEJIOKEHHBIX YCIOBUM U TpeOOBaHUH, KOPPEKTUPOBATh CBOM JCHCTBUS B
COOTBETCTBUU C U3MEHSIIOIICHCS CUTYyaIuel;

4) yMmMeHHE OIICHMBATh MPABUIBHOCTH BBHITIOJHEHUS Yy4yeOHOM 3amay, COOCTBEHHbBIE
BO3MOXHOCTH €€ pPeIlIeHUs;

5) BiajieHe OCHOBaMH CaMOKOHTPOJIS, CAaMOOIICHKH, TMPHHATHS PCUICHUH
OCYILIECTBIICHUSI OCO3HAHHOTO BHIOOpA B YU€OHOM U MM03HABATEIILHOM 1EATEIbHOCTH;

6) yMeHHe OMNpenensTh MOHSATHS, CO31aBaTh OOOOIICHUS, YCTAaHABIMBATH AHAJIOTHH,
KJIaCCU(UIIMPOBATh, CaMOCTOSATEIBHO BHIOMPATh OCHOBAHUS U KPUTEPUU AJs Kiaccuukammu,
yCTaHABIMBATh IPUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH  JIOTUYECKOE PACCYyXkJCHUE,
YMO3aK/IioueHne (MHAYKTUBHOE, TEAYKTUBHOE H 10 aHAJIOTUH) U JeNaTh BBIBOIBI;

7) ymMeHue co3laBaTh, MPUMEHATH M MPEoOpa3OBHIBATh 3HAKH M CHMBOJIBI, MOJEIH U
CXEMBI JUIs peleHus yueOHBIX U MO3HABATEeNbHBIX 33/1a4;

8) cMBICTIOBOE UTCHHE;

9) yMeHHe OpPraHU30BHIBATH Y4E€OHOEC COTPYAHHYECTBO M COBMECTHYIO IEATEIBHOCTD C
yYUTEIeM W CBEPCTHHKaMH;  paboTaTh MHAUBHAYAJBLHO M B IpYyIIe: HaXOTuTh oOIiee
pelieHre W pasperiatb KOH(IUKTHI Ha OCHOBE COTJIACOBAHUS MO3UIUN U yu€Ta UHTEPECOB;
dbopMynupoBaTh, apryMEHTUPOBATh U OTCTANBATh CBOE MHEHUE;

10) yMeHHe OCO3HAHHO HCIOJIL30BAaTh PEUEBBIC CPECTBA B COOTBETCTBHM C 3ajavcii
KOMMYHHKAITUH IS BBIPQKEHUS CBOUX YYBCTB, MBICIEH M MOTPEOHOCTEH; IMIaHUPOBAHUS U
peryisiliud CBOEW NIEeATENbHOCTH; BIAJEHUE YCTHOW M MUCbMEHHOW PEeYbl0, MOHOJOTHYECKOU
KOHTEKCTHOU peyblo;

11) bopmupoBaHHE © pPa3BUTHE KOMIICTCGHTHOCTH B OOJIACTH  HCIIOJIb30BaHUS
nH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TexHomorui (manee MKT— koMmneTeHImm);



12) dopMupoBaHUE U PA3BUTHE SKOJOTHYECKOTO MBILIUICHUS, YMEHUE NIPUMEHSITH €ro B
MO3HABATENbHON, KOMMYHUKAaTHBHOW, COLMAIBHOW MpakTHKe U  NpodecCHOHATBHON
OPUEHTALINH.

N3yuenne npeamerHoii odactu «MaremaTuka» olecrne4nBaer:

-OCO3HAHUE 3HAYECHUSI MAaTEMATUKHU B IIOBCEIHEBHOM )KU3HU YEJIOBEKA;

-popMHpOBaHHE TIPEICTABICHUA O COMUAIBHBIX, KYJAbTYPHBIX M HCTOPHYECKHX
(daxTopax CTaHOBIICHHS MaTeMAaTUYECKON HAYKH,

-IIOHMMaHue POJIK MH(OPMALIMOHHBIX IIPOLIECCOB B COBPEMEHHOM MUDE;

-popMHpOBaHHE TIPENCTABICHUI O MareMaTHke Kak dYacTh OOIIeYeToBeYeCKOn
KYJIbTYpbl, YHUBEPCAJIbHOM S3bIKE HAyKH, IIO3BOJIAIOIIEM OIMCBHIBATH M H3y4daTb pPEAJbHBIC
IIPOLIECCHI U SIBJICHHUSL.

B pesynbTare nsyueHus npeaMeTHou obmactu «MaTemaTtukay 00ydaromuecs pa3BUBAIOT
JIOTUYECKOE M MAaTE€MAaTHYECKOE MBINUICHHE, IOIYy4aroT IPEJACTaBICHUE O MaTeMaTHYECKUX
MOJEJISIX;  OBJIQJCBAIOT  MAaTEeMaTU4YECKUMU  PACCYXICHUSAMH;  ydarcs  IPUMEHATH
MaT€MAaTHYECKUE 3HAHMWS MPU PEIICHHM pa3IM4yHbIX 33Ja4 M OLICHWBAaTh IIOJy4YEHHBIE
pe3yJbTaThl; OBJAJACBAIOT YMEHUSMHU pEIIeHUs y4eOHBIX 3aJay; pa3BUBAIOT MaTEeMAaTUYECKYIO
MHTYULHUIO; TIOJYYaloT MpeICcTaBIeHe 00 OCHOBHBIX MH(POPMAIIMOHHBIX MPOLIECCaX B PEaIbHBIX
CUTYaLHSIX.

IIpenmeTHble pe3yabTaThl U3ydeHUs NMpeMETHOM oOnactu «MaTemaThka u
nH(popMaTUKa» OTPaKaloT:
Auaredpa 7 — 9 kaace

1) dopmMupoBaHue MpeACTaBICHUI O MATEMATHKE KaKk O METO/IC TIO3HAHUS
JeWCTBUTENLHOCTH, ITO3BOJISAIOIIEM ONUCHIBATh U U3Yy4aTh peallbHbIe IPOLIECCH U
SBIICHMSI,

OCO3HaHME POJIM MaTeMaTHKH B pa3BuTHU Poccun u mupa;
BO3MO’KHOCTb IPUBECTU MPUMEPHI U3 OTEYECTBEHHON U BCEMUPHON UCTOPUHI
MaTEMaTUYECKUX OTKPBITHH U UX aBTOPOB;

2) pa3BUTHE yMEHHUI pabOTaTh C yUeOHBIM MaTEMATHIECKUM TEKCTOM (aHAIU3UPOBATH,
U3BJIEKaTh HEOOXOAUMYIO HH(OPMALIHIO), TOYHO U I'PAMOTHO BbIPa)KaTh CBOU MBICIIH C
IIPUMEHEHHEM MaTeMaTHYeCKOM TEPMUHOJIOIMH U CUMBOJIMKH, IPOBOIUTh
KJ1accu(pUKaIuK, JOrHuecKue 000CHOBaHUS, JOKa3aTeIbCTBA MATEMaTHUECKIX
YTBEPIKICHUIA:

OIEPUPOBAHUE MOHATUAMU: MHOXKECTBO, SJIEMEHT MHOXECTBA, I0JAMHOKECTBO,
IPUHAIICKHOCTb, HAXOXKAECHUE [1epeceuYeHus], 00beIMHEHMSI T0IMHOXKECTBA B
IPOCTEHUIINX CUTYAUX;

pelleHe CIOKETHBIX 33/1a4 pa3HbIX TUIIOB Ha Bce apudMeTHUecKue 1eCcTBUS;
IIpUMEHEHHEe crioco0a MoucKa peleHus 3aa4uu, B KOTOPOM PacCyXI€HUE CTPOUTCS OT
yCJIO0BHS K TpeOOBAHUIO MM OT TpeOOBaHUS K YCIOBHUIO;

COCTaBJICHUE IJIaHA PELICHUs 3a7a4M, BbI/ICJIEHUE 3TAIOB €€ pelleH!s], HHTepIpeTalus
BBIUMCIIUTENIBHBIX PE3YIbTATOB 3aa4H, UCCIEI0BAHUE MOJYYEHHOTO PEeLICHHs 3a/1ay;
HaxX0XJACHHE MTPOLIEHTA OT YHCJIa, YUCJIA TI0 TPOLEHTY OT HEro, HaXOKICHUS
IIPOLIEHTHOTO OTHOUIEHUS JIBYX YHCEJ, HAXOKAEHHS MPOLICHTHOTO CHWKEHUS WIIN
IIPOLIEHTHOTO MOBBIILIEHUS BEJIUUNHBL;

pELIEeHNE JTOTMYECKUX 3a/1ay;

3) pa3BHUTHE NPEICTABICHUI O YHCIIE U YHCIOBBIX CUCTEMaX OT HATYPAIbHBIX JI0
JNEVCTBUTENBHBIX YACEN; OBJIAZICHUE HABBIKAMU YCTHBIX, INCbMEHHBIX,
MHCTPYMEHTAJIBHBIX BBIYACICHUMN:

OTIEpHPOBAHUE MOHATUAMU: HATYypaAJIbHOE, IIEJI0€ YUCII0, OOBIKHOBEHHAs 1pO0b,
JecATUYHas ApoOb, CMEIIAHHOE YHCII0, PAllMOHAIBLHOE YHCIIO, UPPALIMOHAIEHOE YHCIIO;
MCIOJIb30BaHNE CBOMCTBA YKCET U 3aKOHOB apu(PMETHUUECKHUX OIEepaluil ¢ YucIaMu Ipu
BBIIIOJIHEHUH BBIYMCIICHUN;



4)

5)

6)

7)

KCIIOJIb30BAHUE MPU3HAKOB JCIUMOCTH Ha 2,5,3,9,10 npu BHINOTHEHUN BRIYUCICHUN U
peLIeHN 3a1ay;
BBITIOJTHEHUE OKPYTJICHUS YUCET B COOTBETCTBUU C MPABUIIAMH;

CpPaBHEHME YHCEIL;

OIICHMBAHME 3HAUYCHHS KBAIPATHOTO KOPHS U3 MOJIOKUTEIHHOTO 1IEJIOT0 YUCIIa;
OBJIQJICHUE CUMBOJIbHBIM SI3BIKOM aJIr€Ophl, MPUEMaMH BBITIOJTHEHUS TOKIE€CTBEHHBIX
npeoOpa3oBaHUil BRIPAKEHHUMN, PEIICHUs] YpaBHEHH, CUCTEM YpaBHEHHI, HEPAaBEHCTB U
CHCTEM HEPABEHCTB; YMEHHUS MOJICIIHMPOBATh peajbHbIC CUTYAI[UU Ha SI3BIKE aJIreOpHl,
MCCIIEI0BATh MMOCTPOECHHBIE MOJEIH C MCIIOJIb30BaHUEM armnapaTa anreopsl,
WHTEPIPETUPOBATH MMOJTYYCHHBIN pe3yiIbTaT:

BBITIOJTHEHUE HECJIOKHBIX TPEOOPa30BaHUM ISl BEIYMCIICHUS 3HAUSHHUH YHCIIOBBIX
BBIpQXKEHUH, COJIEPIKAIIUX CTETICHU C HATYPAJTbHBIM IOKa3aTeIeM, CTETICHH C IIeJIbIM

OTPUIIATEILHBIM MTOKa3aTeJIeM;

BBITIOJTHEHUE HECJIOKHBIX TTPEOOpPa30BaHUM LENBIX, JPOOHO PAIMOHATBHBIX BEIPAKEHUM
Y BBIpQXXEHUH C KBAJIpaTHBIMH KOPHSIMH; PaCKpbIBaTh CKOOKH, IPUBOIUTH TIO1I00HBIE
claraeMble, UCIO0JIb30BaTh (DOPMYIIbI COKPAIIEHHOTO YMHOKEHHS;

pelieHne TMHEHHBIX U KBaIpaTHBIX YPAaBHEHUI U HEPABEHCTB, yPaBHEHU 1 HEPABEHCTB,

CBOJISIIIIMXCS K JIMHEWHBIM WM KBaIPATHBIM, CHCTEM YPaBHEHUN U HEPaBEHCTB ,
n300pakeHUE PEIIeHN HEPABEHCTB U UX CHCTEM Ha YHCIIOBOM MPMO¥;

OBJIAJICHUE CUCTEMON (DYHKIIMOHALHBIX MIOHATUM, PA3BUTHE YMEHUS UCIIOIH30BAThH
(hyHKIIMOHATEHO-TparUecKue MPEICTaBICHUS ISl PEIICHUSI Pa3INYHBIX
MaTeMaTHYeCKUX 3a/1a4, JJI ONMCAHUS M aHaJIn3a PEaTbHBIX 3aBUCUMOCTEH:
ompeieNIeHUE TI0JIOKEHHUST TOUKH 110 €€ KOOpIMHATaM, KOOPIMHATHI TOUKH 110 €€
MOJIOKEHUIO Ha TJIOCKOCTH;

HaxO0XJICHUE 10 TpaduKy 3HAYCHUH (YHKITUH, 00JIACTH OTPEICIICHUS, MHOYKECTBA
3HaYeHUH, HyJel QYHKINH, TPOMEKYTKOB 3HAKOTIOCTOSIHCTBA, IPOMEKYTKOB
BO3pAcTaHMs M YOBIBaHMS, HAMOOJIBIIIEr0 1 HAUMEHBIIETO 3HAYCHUS (PYHKITUH;
nocTpoeHue rpaduka JUHEHHON U KBaApaTUIHON (DYHKIIHIA;

ornepupoBaHre Ha 0a30BOM YpOBHE MOHATUSIMH: MTOCIE0BATEILHOCTD, apu(MeTHuyecKas
Mporpeccusi, reoMeTpruyecKasi Iporpeccus;

HCIIOJIb30BAHUE CBOMCTB JIMHEWHOW M KBaIPAaTUYHOW (PYHKIIMI U MX TPapUKOB MPU
pELIeHNH 3a]a4 U3 IPYTUX y4eOHBIX MIPEIMETOB;

OBJIaJIEHUE MPOCTEUITUMH CIIOCOOAMU MPEICTABIICHUS U aHATTN3a CTATUCTUYECKUX
JTaHHBIX; GOPMUPOBAHUE PEICTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B
peaIbHOM MUPE U O Pa3IMYHBIX CIIOCO0aX UX U3yYEHUs, O IPOCTEHIINX BEPOSITHOCTHBIX
MOJENSAX; pa3BUTHE YMEHUN U3BJIEKaTh HH(OPMALIUIO, TPEJICTABICHHYIO B TaOIHUIIaX, Ha
nuarpammax, rpaukax, OMuCchIBaTh U aHAJIM3UPOBATh MACCUBBI YUCIIOBBIX JJAHHBIX C
MTOMOIIBIO OJIXOSIINX CTATUCTUYECKUX XapaKTEPUCTUK, UCIIOJIb30BaTh MOHUMAaHHE
BEPOSITHOCTHBIX CBOWCTB OKPYKAIOLIUX SIBICHUN NIPU MPUHITUH PEIICHUN;
(hopMHpOBaHKE MPEACTABICHUS O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOATHOCTU
CIIy4aifHOTO COOBITHUS;
pelIeHrne MpoCTeHINX KOMOMHATOPHBIX 33/1a4;
oTIpe/ieieHue OCHOBHBIX CTATUCTUYECKUX XapaKTEPUCTUK YUCIOBBIX HAOOPOB;
OIICHUBAHHE U BBIUMCICHUE BEPOSATHOCTU COOBITHS B MPOCTEHUIINX CIydasiX;

HaJIM4YMe MPEJICTABICHUS O POJIU MPAKTUYECKU JOCTOBEPHBIX U MAJOBEPOSTHBIX

COOBITHIA, O PONTU 3aKOHA OOJIBIITNX YHCET B MAaCCOBBIX SIBIICHUSX;

YMEHUE CPABHUBATH OCHOBHBIE CTATUCTUYECKUE XAPAKTEPUCTUKH, TIOJyYEHHBIE B
Mpoliecce pelIeHus MPUKIATHON 3aauu, U3yYEHUs PEalbHOTO SIBJICHUS;

pa3BUTHE YMEHUI IPUMEHSITh U3YYECHHbIE MTOHSATHUS, PE3YJIbTATHI, METOAbI AJI PEUICHUS
3a/1ay MPaKTUYECKOIO XapakTepa U 3a7a4 U3 CMEXHBIX JUCLMIUIMH C UCTIOJIb30BAHUEM
MIPY HEOOXOAMMOCTH CITPABOYHBIX MAaTepUAIOB, KOMITBIOTEPA, MOJB30BATHCS OLIEHKOW U
MIPUKUAKON MPHU MPAKTUYECKUX pacuéTax:



pacro3HaBaHUE BEPHBIX U HEBEPHBIX BHICKA3bIBAHUM;

OIIEHUBAHME PE3YJIbTATOB BHIUMCICHUN MIPU PELICHUHU MTPAKTUUYECKUX 33]1a4;
BBITIOJTHEHUE CPABHEHUS YHCEII B PEATIbHBIX CUTYAIIUSX;

HCII0JIb30BAHNE YHUCIIOBBIX BBIPAXKEHNUHN IIPU PELLICHUH IPAKTUYECKUX 3a7a4 U 3ajad U3
JPYTUX y4eOHBIX TPEIMETOB;

pelIeHHEe MTPAKTUIECKUX 337134 C IPUMEHEHUEM TPOCTEHUIITUX CBOUCTB (UTYP;
BBIIIOJIHEHUE MPOCTEUIINX NOCTPOCHUN U U3MEPEHNN HA MECTHOCTH, HEOOXOJUMBIX B
peanbHOM KU3HH;

Auredpa 7 kiace

8) dopmupoBaHue MpeaCTaBICHHUN O MATEMATHKE KaK O METO/IC MTO3HAHUS
JNEMUCTBUTENBHOCTH, IO3BOJISAIOLIEM OINUCHIBATh U U3Yy4aTh PEAJIbHBIE IPOLIECCH] U
SIBJICHUST;

OCO3HAHME POJIM MaTeMaTUKU B pa3BuTuu Poccuu u mupa;
BO3MO>KHOCTb ITPUBECTU TIPUMEPHI U3 OTEYECTBEHHOM U BCEMUPHOU MCTOPUU
MaTeMaTHYE€CKUX OTKPBITHUI U UX aBTOPOB;

9) pas3BuTHE yMeHUIl pabOTaTh C yUeOHBIM MaTEMATUIECKUM TEKCTOM (aHAIU3UPOBATH,
U3BJIEKaTh HEOOXOIMMYIO HH(OPMAIINIO), TOYHO U IPAMOTHO BbIPaXaTh CBOU MBICIIH C
MMPUMEHEHHEM MaTeMaTHYeCKON TEPMHUHOJIOTUN U CUMBOJIMKH, TIPOBOIUTH
KJ1acCU(pUKaIUK, JIoTHUYecKrue 000CHOBAHMUS, JOKA3aTeIbCTBA MAaTEMAaTUUECKUX
YTBEPKICHHM:

OTIepUpPOBaHNE MOHATHUAMU: MHOKECTBO, JIEMEHT MHOKECTBA, TIOJIMHOXKECTBO,
MIPUHA/IIEKHOCTD, HAX0XKACHHUE NIepecedeHtsl, 00beIMHEHUS [T0IMHO)KECTBA B
MPOCTENIINX CUTYALHAX;

pelIeHNe CIOKETHBIX 3a/1a4 pPa3HbIX TUIIOB Ha BCEe apu(PMeETUUECKUE AeUCTBUS;
MpUMEHEeHHE criocoba MoMCcKa peuIeHus 3a1a4i, B KOTOPOM PacCyKICHUE CTPOUTCS OT
YCIIOBHS K TPEOOBAHHIO WJIH OT TPEOOBAHUS K YCIOBHIO;

COCTaBJICHUE TUIAHA PELICHUS 3a]1a4M, BbIICJICHUE 3TANOB €€ PEUICHUs, UHTEPIPETALHs
BBIYMCIIUTENBHBIX PE3YJIbTAaTOB 3a/1a4M, UCCIIEIOBAHNE MTOJTYYEHHOTO PEIIECHUS 3a/1a4;
HAax0’KJICHHE MPOIIEHTA OT YMCJIA, YUCIIA IO TPOLEHTY OT HEro, HaXOKACHUs
MIPOLIEHTHOTO OTHOIIEHUS JIBYX YHCEJI, HAXOKACHUS TPOLIECHTHOIO CHUXKEHUSI UITN
MPOLIEHTHOT'O MOBBILICHUS BEJIMYUHBI,

peuleHue JOrHYecKuX 3a1ady;

10) pa3BuTHE NPEACTABICHUI O YHCIIC U YHCIOBBIX CHCTEMAaX OT HATYyPaJIbHBIX JI0
JNEHUCTBUTEIIbHBIX YMCEN; OBJIA/ICHUE HABBIKAMU YCTHBIX, INCbMEHHBIX,
WHCTPYMEHTAJIbHBIX BBIYMCIICHUN:

OTIepUPOBaHKE TOHATUAMU: HATYpabHOE, 11€JI0€ YUCII0, 0OBIKHOBEHHAS IPOOH,
necsiTuuHasi ApoOb, CMEMIAHHOE YMCII0, PAllMOHAIBLHOE YHUCIIO;

WCII0JIb30BaHKE CBOICTBA YUCEI U 3aKOHOB apu(METHUECKUX OTEpalyii ¢ YhcIaMu Npu
BBITIOJTHEHUH BBIYUCIICHUN;

HCMOJIb30BAHUE TPU3HAKOB JIETMMOCTH Ha 2,5,3,9,10 npu BBINOJIHEHUN BBIYMCICHUN U
pellIeHnil 3a1a4;

BBITIOJTHEHUE OKPYTJIEHUS YMCET B COOTBETCTBUU C IIPABUIIAMM;

CpPaBHEHHUE YHUCEN;

11) oBageHNE CHMBOJILHBIM SI3BIKOM alIreOpbl, MPUEMAMHU BBITIOIHEHUS TOKIECTBECHHBIX
npeoOpa3oBaHMil BEIPAKEHH, pellIeHNs ypaBHEHHH, CUCTEM YpaBHEHUI; YMEHHUSI
MOJENUPOBAThH PeaTbHbIe CUTYAIINH Ha SI3bIKE alNreOphl, HCCIeA0BaTh IOCTPOCHHBIE
MOJIEIU C UCTIOJIb30BAHUEM armapara anreOpbl, UHTEPIPETUPOBATH MOTY4EHHBIH
pe3yJbTar:

BBITIOJTHEHUE HECTIOKHBIX MpeoOpa3oBaHUil sl BBIYMCICHUS 3HAYCHUIN YHUCIOBBIX
BBIpAXKEHUH, COJIEpPKAILUX CTENEHU C HATYPAJIbHBIM MOKa3aTeJIeM;

BBITIOJIHEHNE HECTIOKHBIX MpeoOpa3oBaHMil LIETBIX; PACKPHIBATH CKOOKH, TPUBOIUTH
MOJ0OHBIE ClIaraeMble, UCTIOIB30BaTh (DOPMYITBI COKPAIIIEHHOTO YMHOXKECHHS,



pELICHUE JIMHEHHBIX YPABHEHUI, YPABHEHU M, CBOIAIIUXCS K JIMHEUHBIM, CHCTEM
YpaBHEHUMH;

12) oBnajgeHue cucTeMoi PyHKIMOHAIBHBIX OHSATHH, PA3BUTHE YMEHHUS MCIIOJIb30BATh
(GyHKIMOHATBHO-TpapUUECKUE PEICTABICHUS I PEIICHHUS PA3InIHBIX
MaTeMaTU4eCKUX 3a/1a4, JJIs ONMCAHUs U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEM:
OIIpEIETICHUE TTOJIOKEHUS TOUKH 110 €€ KOOPANHATaM, KOOPJAUHATHI TOUKH 110 €€
IIOJIOKEHHUIO Ha INIOCKOCTH;

HaXOXJeHHE N0 TpapuKy 3HAUCHUH QYHKIMH, 00IaCTH ONpEICIIEHIs, MHOKECTBA
3HAUYCHUM;

nocTpoeHue rpaduka JIMHEHHOH (QyHKIWH;

WCIIOJIb30BAHNE CBOMCTB TMHEWHOW (QYHKINHI M UX IpaMKOB MPH PEIICHUH 331a4 U3
JPYTrUX y4eOHbIX IPEIMETOB;

13) oBiaieHUE MPOCTEHITUMHU CITOCOOAMH MIPEACTABIICHUS M aHAIHM3a CTATHCTHUSCKUX
JaHHBIX; OPMUPOBAHNE PEJICTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B
peaIbHOM MHPE U O Pa3IMYHBIX CIIOCO0axX UX U3yUEHUs, O POCTEHIINX BEPOSITHOCTHBIX
MOJIENISAX; pa3BUTHE YMEHUHN U3BJIEKaTh HH(OPMALIUIO, IPEICTABICHHYIO B Ta0NMIIaX, HA
Iyarpammax, rpaukax, OMuCchIBaTh U aHAJIM3UPOBATH MACCUBBI YHCIIOBBIX JAHHBIX C
ITOMOIIIBIO MOAXOJSAIINX CTATUCTUYECKUX XaPaKTEPUCTHUK:

(hopMHpOBaHHE MPEACTABICHUS O CTATUCTUYECKUX XapaKTEPUCTUKA;

pelIeHre MpocTeNnX KOMOMHATOPHBIX 33/1a4;

OTIpe/ieNIeHuEe OCHOBHBIX CTATUCTUYECKUX XapaKTEPUCTUK YUCIOBBIX HAOOPOB;
YMEHHE CPaBHUBATh OCHOBHBIE CTATUCTUYECKNE XapaKTEPUCTUKH, IIOJIyYEHHBIE B
MpOLIECCE pEelIECHUs TPUKIIATHON 3aa41, U3YUEHHS PEAIBHOTO SIBICHUS;

14) pa3BuTHE YMEHHI IPUMEHATH U3YUCHHBIC TOHSATHS, PE3yJIbTAThl, METOBI IS PEIICHHUS
3a/1a4 MPaKTUYECKOTO XapaKTepa U 3a1ad U3 CMEKHBIX AUCLUILINH C UCIIOIb30BaHUEM
IIPU HEOOXOAMMOCTH CIIPABOYHBIX MaTEPHAIIOB, KOMIIBIOTEPA, IOJIb30BATHCS OLECHKON U
MIPUKUAKOM ITPU MPAKTUYECKUX PACUETAX:

OLICHUBAHME PE3YIbTATOB BBIYMCICHUH NIPU PELICHUH NTPAKTUYECKUX 3a7ad;
BBIIIOJIHEHUE CPABHEHUS YHCEI B PEAIbHBIX CUTYaLHsX;

HCII0JIb30BAHNE YHMCIIOBBIX BBIPA)KEHUN IIPY PEILIEHUU IIPAKTUYECKUX 3a/1a4 U 3a/1a4 U3
JPYrux y4eOHBIX MPEIMETOB;

Aunredpa 8 kiaacce

15) popmMupoBaHue mpeacTaBICHH O MATEMAaTHKE KaK O METO/I¢ TIO3HAHUS
JNeHCTBUTENBFHOCTH, TIO3BOJISIONIEM ONUCHIBATh U U3Y4aTh PealibHbIEC MPOLIECCHI U
SIBJIICHUS,

OCO3HAaHME POJIM MaTeMaTUKU B pa3BuTuu Poccuu u mupa;
BO3MOYHOCTh IPUBECTHU MPUMEPHI U3 OTEUECTBEHHON 1 BCEMHPHOM HCTOPUU
MaTeMaTHYeCKUX OTKPBITHI U UX aBTOPOB;

16) pa3BuTHEe yMeHUiT paboTaTh ¢ y4eOHBIM MaTEMaTHYECKUM TEKCTOM (aHAJTH3HPOBATh,
W3BJIEKaTh HEOOXOIMMYIO HH(POPMAIIUIO), TOYHO M IPAMOTHO BBIPaXKaTh CBOU MBICIH C
MPUMEHEHHEM MaTeMaTHYeCKONH TEPMUHOJIOTUN U CUMBOJIMKH, TIPOBOIUTH
KIaccU(pUKaIUy, JJIOTHIeCKne 000CHOBaHUS, J0Ka3aTeIbCTBA MATEMAaTHYECKUX
YTBEPIKICHUMN:

OTIEpUPOBaHNE TOHATHUSAMU: MHOKECTBO, SJIEMEHT MHOYKECTBA, TTOJIMHOKECTBO,
MIPUHAIICKHOCTD, HAX0XKACHHUE TIepecedeHts], 00beIMHEHUS MT0IMHO)KECTBA B
MPOCTEHIINX CUTYAIHSIX;

pElIeHNe CIOKETHBIX 3a/1a4 Pa3HBIX TUTIOB HA Bce apu(PMeTUUECKUE NeHCTBUS;
IpUMEHEeHHe croco0a MoucKa peleHus 3aauu, B KOTOPOM PacCyXJIeHHE CTPOUTCS OT
yCIOBUS K TpeOOBAHUIO WIIM OT TPeOOBAHUS K YCIOBHIO;

COCTaBIIEHUE TJIaHA PEIICHHUsI 33/1a4H, BBIZCIICHUE STANIOB €€ PEIICHUS, MHTePIIPEeTalns
BBIYHCIUTENBHBIX PE3YIbTATOB 33/1a4H, CCIICOBAHKE MTOJYYEHHOTO PEIICHHS 3a/1a4;



HAaxO0’KJICHUE MPOIIEHTA OT YUCJIA, YUCIIA [0 POLEHTY OT HETO, HAXOXKICHUS
MPOLICHTHOTO OTHOIICHUS JBYX YHUCEI, HAXOXKCHUS MPOILIECHTHOTO CHIXKEHUSI UITH
MPOLICHTHOTO TOBBIIIECHUS BETMYUHBI,
pelieHue JOrH4ecKux 3aaag;

17) pa3BuTHe MPEACTABICHUI O YMCIIC U YUCIOBBIX CHCTEMaX OT HATYPAIbHBIX JI0
JNEHUCTBUTENBHBIX YMCEN; OBJIAICHUE HAaBBIKAMU YCTHBIX, MTUChbMEHHBIX,
WHCTPYMEHTAIbHBIX BEIYMCIICHUNA:

OTICpUPOBAHUE TIOHATHUSAMU: HATYPAITbHOE, [IEJI0€ YHCII0, 0OBIKHOBEHHAS IPOOH,
JeCATUYHAs IpO0b, CMEIIAHHOE YMCIIO0, PALMOHAIBHOE YUCIIO, UPPAMOHAIBHOE YUCIIO;
WCII0JIb30BaHNE CBOMCTBA YUCEI U 3aKOHOB apU(METHUCCKUX OTEPaIUil C YUCIIaAMHU TIPH
BBITIOJTHEHUH BBIYUCIICHUN;

WCIIOJIb30BAHNE MPU3HAKOB JEIUMOCTH Ha 2,5,3,9,10 nipu BBINMOTHEHUN BRIYUCICHUN 1
pelIeHn 3a1ay;

BBITIOJTHEHUE OKPYTJICHUS YUCET B COOTBETCTBUU C IMPABHUIIAMU;

CPaBHEHHUE YUCET,;

OLICHMBAHHE 3HAYEHHUS KBAJPATHOTO KOPHS U3 MOJIOKHUTEIBHOIO 1EJ0r0 YUCIa;

18) oBnajsieHne CHMBOJILHBIM SI3IKOM aJIT€Ophl, TPUEMaMHK BBITIOTHEHHUS TOKICCTBEHHBIX
npeoOpa3oBaHUl BEIpAKEHUH, pellieHrs ypaBHEHHH, CUCTEM YpaBHEHU, HEPAaBEHCTB U
CHCTEM HEPaBEHCTB; YMEHUS MOJICTMPOBATh peajbHbIC CUTYAI[UU Ha SI3BIKE aJreOpHl,
HCCIIEI0BATh MOCTPOEHHBIE MOJIEH C UCIIOJIb30BaHUEM alapara anreopsl,
WHTEPIPETUPOBATH IMOJTYICHHBIN pe3yIbTaT:

BBITIOJTHEHUE HECJIOKHBIX TTPEOOPa30BaHUM ISl BEIYMCIICHUS 3HAUCHHHN YHNCIIOBBIX
BBIpAXKEHUH, COJIEPIKAIUX CTETICHU C HATYPAJTbHBIM ITOKa3aTeIeM, CTETICHH C IIeJTbIM
OTPHLIATEIIbHBIM [TOKA3aTENEM;

BBITIOJIHEHNE HECIIOKHBIX MpeoOpa3zoBaHuil LIETbIX, TPOOHO PallMOHATBHBIX BHIPAXKEHUN
Y BBIpaXXEHUI ¢ KBaJIpaTHHIMU KOPHSAMU; PACKPbIBaTh CKOOKH, TPUBOIUTH NMOJA00HBIE
cliaraemble, UCTOJIb30BaTh (OPMYIIbl COKPALLIEHHOTO YMHOKEHUS;

peuleHue TMHENHBIX U KBAIPpaTHBIX YPAaBHEHUI U HEPABEHCTB, YPABHEHUI U HEPABEHCTB,
CBOJSILIMXCA K JINHEWHBIM WM KBaJPAaTHBIM, CHCTEM YPaBHEHUN U HEPABEHCTB ,
n300pakeHue perieHni HEPaBeHCTB U UX CUCTEM Ha YMCIIOBOU MPSMOIi;

19) oBnaneHue cucTeMoi GyHKIIMOHAIBHBIX MOHATHH, PA3BUTHE YMEHHUS UCIIOJIb30BATh
(YHKIIMOHATBHO-TpapUUeCcKUe MPeICTaBICHUS ISl PEIICHUS Pa3IMUHbIX
MaTeMaTHUYECKUX 3a/1a4, JJI ONMCAaHUs U aHAJIM3a PEaIbHbIX 3aBUCUMOCTEM:
OIIpE/IETICHUE MOJIOKEHUS TOUKH 110 €€ KOOPJIMHATaM, KOOPIUHATHI TOUKH I10 €€
MOJIOKEHHUIO Ha ITIOCKOCTH;

Hax0XJAeHUe Mo rpaduky 3HaYeHUI QyHKIMU, 00JaCcTH ONPEeIeHUs, MHOXKECTBA
3HauUeHUH, HyNel (yHKINH, TPOMEKYTKOB BO3pacTaHUsl U yObIBaHUS, HAUOOJIBIIETO U
HaUMEHBIIIETo 3HauUeHUs (DyHKIINH;

MOoCTpoeHue rpaduka TMHEHHON U KBaIpaTUYHON (YHKIIHIA;

WCIOJIb30BaHKE CBOMCTB TMHEHHON U KBaAPAaTUYHON (QYHKIMI U UX TpaQUKOB MpU
pELIeHNUH 3314 U3 IPYTUX y4eOHBIX MIPEIMETOB;

20) oBnajieHre MPOCTEUIIIMMH CIIOCOOAMU TPEICTABICHHS U aHAIN3a CTATUCTHYCCKUX
JTaHHBIX; GOPMUPOBAHUE TIPEICTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B
peaIbHOM MHPE U O Pa3IMYHBIX CIIOCO0aX UX U3yUEHUs, O TPOCTEHIIINX BEPOSTHOCTHBIX
MOJENSAX; pa3BUTHE YMEHUN U3BJIEKAaTh WH(OPMAILIMIO, TTPEJICTABICHHYIO B TabIUIaX, Ha
auarpammax, rpaukax, OMuChIBaTh U aHAIM3UPOBATh MACCHUBBI YUCIIOBBIX JTAHHBIX C
MOMOIIBIO MOAXOASIINX CTATUCTUYECKUX XapaKTEPUCTUK, UCTIOIb30BaTh IOHUMAHUE
BEPOSTHOCTHBIX CBOMCTB OKPYXAIOLIUX SBJICHUMN NMPU MPUHATUU PEILICHUN;
(hopMHpOBaHKE MPEACTABICHUS O CTATUCTUYECKIX XapaKTEPUCTUKAX, BEPOITHOCTH
CIIy4aifHOTO COOBITHUS;
pelIeHne MpoCTeHINX KOMOMHATOPHBIX 3a/1a4;

OTIpe/ieieHue OCHOBHBIX CTATUCTUYECKHUX XapaKTEPUCTUK YUCIOBBIX HAOOPOB;



OIICHUBAHKE U BBIUYMCIICHHE BEPOSITHOCTH COOBITUS B TIPOCTCHUILIUX CIYJasIX;
HaJM4Ke MPEJICTABIICHUS O POJIU MPAKTUYECKU JOCTOBEPHBIX U MAJOBEPOSTHBIX
COOBITHIA, O POJTU 3aKOHA OOJIBIITNX YHCET B MACCOBBIX SIBIICHUSX;

yYMEHUE CPaBHUBATH OCHOBHBIE CTATUCTUYECKUE XaPAKTEPUCTUKH, TIOJyYEHHBIE B
MpoIIeCcCe pelIeHUs MPUKIIATHON 3a7aui, U3YUCHUS PEAIbHOTO SIBJICHUS;

21) pa3BUTHE YMEHUI MPUMEHSTH U3yUCHHBIC TOHSATHUS, PE3YIbTAThI, METOIBI IS PEIICHHSI
3a/1a4 MPaKTUYECKOTO XapaKkTepa v 3a7a4 U3 CMEKHBIX JUCIHUIUIMH C UCTIOJIh30BAHUEM
IIPY HEOOXOAMMOCTH CITPABOYHBIX MaTEPUAIOB, KOMIIBIOTEPA, IMOJI30BATHCS OIICHKOW 1
MIPUKHUJIKOU IPU IIPAKTUYECKHUX PACUETaAX:
pacro3HaBaHUE BEPHBIX U HEBEPHBIX BHICKA3bIBAHUM;

OIIEHUBAHME PE3YJIbTATOB BBIUMCICHUN MIPU PEUICHUH MTPAKTUYECKUX 33]1a4;
BBITIOJTHEHUE CPABHEHUS YHCEI B pEaTbHBIX CUTYAIIHSX;

WCTIOJIb30BAHNUE YMCIIOBBIX BBIPAKCHUN MPU PEIICHUH MPAKTUYECKUX 3a7a4 U 3a/1a4 U3
JIPYTUX Y4eOHBIX MPEIMETOB;

perieHne MpakTUYECKUX 3a71a4 ¢ MPUMEHEHHEM MPOCTEHIITNX CBOUCTB PUTYD;
BBINIOJIHEHUE MPOCTEUIINX NOCTPOCHUN U U3MEPEHNI HA MECTHOCTH, HEOOXOIUMBIX B
peanbHOM KU3HH;

Aaredpa 9 kaacc

22) hopMupoBaHHE MPEACTABICHUI O MaTEMAaTHKE KaK O METOJIe MTO3HAHHUS
JEHCTBUTEILHOCTH, TIO3BOJISIFOIIIEM OMHICHIBATH M H3y4aTh PEAIbHBIC MPOIIECCHI U
SIBJICHHSI;

OCO3HAHHWE POJIM MaTEMATUKH B pa3BuTHU Poccuu u mupa;
BO3MO>KHOCTb TTPUBECTH IPUMEPHI U3 OTEYECTBEHHOW U BCEMUPHOM HCTOPUHU
MaTeMaTHYECKUX OTKPBITHIA U UX aBTOPOB;

23) pa3BuTHE yMEHUI pabOTaTh C yUeOHBIM MaTEMATHIECKUM TEKCTOM (aHAIU3UPOBATH,
M3BJIEKATh HEOOXOUMYIO HH(GOPMAITHIO), TOYHO ¥ TPAMOTHO BBIpakaTh CBOM MBICITH C
MPUMEHEHHEM MaTeMaTHYeCKON TEPMUHOJIOTUN U CUMBOJIMKH, IIPOBOIUTH
KJ1accU(pUKaIuy, JJoTHieckue 000CHOBaHUS, J0Ka3aTeIbCTBA MATEMATHYECKUX
YTBEPKICHHII:

OTIepUPOBaHUE MOHATUAMU: MHOKECTBO, JIEMEHT MHOKECTBA, MIOJIMHOXKECTBO,
MIPUHAIICKHOCTD, HAX0XKACHHUE NIepecedeHts], 00beAMHEHUS [T0IMHO)KECTBA B
MPOCTEUIINX CUTYaLUSIX;

pelIeHNe CIOKETHBIX 3aa4 pa3HbIX TUIIOB Ha BCE apu(PMeTUUECKUe AeHCTBUS;
MIpUMEHEHHE crioco0a MoMCKa peuIeHus 3a1a4i, B KOTOPOM PaCCyKICHUE CTPOUTCS OT
ycIoBUs K TpeOOBAHUIO WK OT TpeOOBAHUS K YCIOBHIO;

COCTaBIICHUE IJIaHA PEIICHUS 3a/1a4H, BBIJCIICHUE STANlOB €€ PEIlIeHHUs, HHTEPIPEeTaIIHsI
BBIYHCIUTENBHBIX PE3YIbTATOB 3a/1a4H, CCIICOBAHKE MMOJIYYEHHOTO PEIICHHS 3a/1a4;
HaX0XJICHHE MPOLIEHTA OT YKCIIa, YUCIIa TI0 MPOLEHTY OT HEro, HaXOXKICHUS
MIPOLIEHTHOTO OTHOLIEHHUS JIBYX YHCEJ, HAXOXKCHHS MPOIICHTHOTO CHIKEHUS HIIN
MIPOLIEHTHOTO MOBBIIICHUS BEJIUYUHBL;

pelIeHne JOTHYeCKUX 3a/1ay;

24) pa3BUTHE TPEICTABICHUIN O YUCIIC U YUCIOBBIX CHCTEMAX OT HATYPAIbHBIX JI0
JNENCTBUTENBHBIX YNCEN; OBJIA/ICHUE HAaBbIKAMU YCTHBIX, TMCbMEHHBIX,
WHCTPYMEHTAIbHBIX BEIYMCIICHUIA:

OTIepUPOBaHUE TOHATUAMU: HATYpalbHOE, 11€7I0€ YUCTI0, 0OBIKHOBEHHAS IPOOH,
JecsiTuYHasi ApoOb, CMEIIAHHOE YMCIIO, PAIlMOHATIBHOE YHCIIO, UPPALMOHATFHOE YUCIIO;
WCIOJIb30BaHKE CBOICTBA YUCEIN U 3aKOHOB apu(METHUECKUX OTEpaIfii ¢ YhcIaMu Ipu
BBITIOJTHEHUH BBIYUCIICHUN;

WCIIOJIb30BAHNE MPU3HAKOB JEIUMOCTHU Ha 2,5,3,9,10 npu BRINOTHEHUN BRIYUCICHUN U
pelLIeHn 3a1ay;

BBITIOJTHEHUE OKPYTJIEHUS YUCEN B COOTBETCTBUU C MPABUIIAMU;

CpaBHEHUE YHUCEN;



OLICHMBAHME 3HAYEHUS KBAJPATHOTO KOPHS U3 MOJIOKUTEIBHOIO LIEJIO0r0 YUCIIA;

25) oBJ1aJIcHHE CUMBOJIBHBIM SI3BIKOM aJIreOphl, MPUEMAaMU BBITTOJIHEHHS TOXKISCTBEHHBIX
peoOpa3oBaHUil BBIPAKEHUH, pEIIeHUs] YpaBHEHUH, CUCTEM ypaBHEHU, HEPABEHCTB U
CUCTEM HEpPABEHCTB; YMEHUS MOJIEIMPOBATh peabHble CUTYallMH Ha A3BIKE alNreopsl,
HCCIIEI0BATh MMOCTPOECHHBIE MOJEIH C UCIIOJIb30BaHUEM armnapaTa anreopsl,
UHTEPIPETUPOBATH MOJIYUECHHBIN pe3ysIbTar:

BBITIOJTHEHUE HECJIOKHBIX TPEOOPa30BaAHMIM JIJIsl BEIUMCICHUS 3HAYCHH I YHCIIOBBIX
BBIPAKEHUH, COJEPKAILMX CTEIIEHU C HaTypaJIbHbIM [I0Ka3aTeIeM, CTEIIEHH C LEJIbIM
OTpULATENIbHBIM IT0Ka3aTeeM;

BBITIOJTHEHUE HECJIOKHBIX MPEOOpa30BaHMiA IEINBIX, JPOOHO pallMOHAIBHBIX BEIPKEHUH
Y BBIPQXXEHUH ¢ KBaIPAaTHBIMU KOPHSIMH; PACKPBIBATh CKOOKH, IPUBOJIUTH TIOTI00HEBIE
cllaraemble, UCTOJIb30BaTh (OPMYIIbl COKPALLIEHHOTO YMHOKEHUS;

peleHne TMHEHHBIX U KBaIpaTHBIX YPAaBHEHUI U HEPABEHCTB, yPaBHEHUM 1 HEPABEHCTB,
CBOJISIIIIMXCSA K JIMHEWHBIM WM KBaJIPATHBIM, CUCTEM YpPaBHEHUN U HEPaBEHCTB ,
M300pakeHUE PEIIeHN HEPABEHCTB M UX CUCTEM Ha YHMCIIOBOM MPMOW;

26) oBnajieHHe CUCTEMOM (QYHKIIMOHATIBHBIX MOHSITHI, pa3BUTHE YMEHUS HCIIOJIb30BaTh
(yHKIIMOHATBHO-TpapUUecKre MPeICTaBICHUS [l PEIICHNS Pa3IMuHbIX
MaTeMaTHYeCKUX 3aJady, JJIs ONMCAaHUs U aHallu3a peajlbHbIX 3aBUCUMOCTEN:
oTpe/ieNieHue TIOJI0XKEHUS TOUKH 10 €€ KOOpAWHATaM, KOOPIMHAThI TOUKHU IO €€
MOJIOKEHUIO Ha TJIOCKOCTH;

HaxoXJAeHHe Mo rpaduky 3HaYeHUI QyHKUINH, 00JaCTH ONpeesIeHuUs, MHOXKECTBa
3HaYeHUH, HyJel QYHKINH, TPOMEKYTKOB 3HAKOTIOCTOSIHCTBA, IPOMEKYTKOB
BO3pacTaHMs ¥ YOBIBaHMS, HAMOOJIBIIIEr0 ¥ HAUMEHBIIIETO 3HAYEHUS (DYHKITUU;
nocTpoeHue rpaduka JHHEHHON ¥ KBaApaTUIHOU (DYHKIIHIA;

ornepupoBaHre Ha 0a30BOM YpOBHE MOHITUSIMHU: MTOCIE0BATEILHOCTD, apu(pMeTHuyecKas
Mporpeccusi, TeoMeTpruyecKas Iporpeccus;

WCIIOJIb30BaHUE CBOMCTB JIMHEWHOW M KBaIpaTUIHOW (PYHKIMI U BX TpadUKOB MPH
pELIeHNH 3a]a4 U3 IPYTUX y4eOHBIX MTPEIMETOB;

27) oBjaJicHHE TPOCTEHIIIMMHU CITIOCOOAMM TIPEACTABICHUS U aHAIN3a CTATUCTHYCCKUX
JTaHHBIX; GOPMUPOBAHUE PEICTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B
pEeaIbHOM MHPE U O Pa3IMYHBIX CIIOCO0aX UX U3yYEHUs, O MPOCTEHIINX BEPOSATHOCTHBIX
MOJIENISX; pa3BUTHE YMEHUHN U3BJIEKaTh HH(OPMALIMIO, TPEJICTABICHHYIO B TabIUIaX, Ha
auarpammax, rpaukax, OnuchIBaTh U aHAJIM3UPOBATh MACCHUBBI YHCIIOBBIX JJAHHBIX C
MTOMOIIBIO MOJIXOSIINX CTATUCTUYECKUX XapaKTEPUCTUK, UCTIOJIb30BaTh MOHUMAHHE
BEPOSITHOCTHBIX CBOMCTB OKPY)KAIOIIUX SIBJICHUM TP NMPUHATHH PEIICHUA;
(hopMHpOBaHKE MIPEACTABICHUS O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOATHOCTU
CIIy4aifHOTO COOBITHUS;
pelIeHrne MpoCTeHINX KOMOMHATOPHBIX 33/1a4;

OTIpeJieNIieHue OCHOBHBIX CTATUCTUYECKUX XapaKTEPUCTUK YUCIOBBIX HAOOPOB;
OIICHUBAHKE U BBIUKCICHHE BEPOSITHOCTH COOBITHS B MPOCTEUIIIUX CITydasiX;
HaJIM4YMe IPEICTABICHUS O POJIU MPAKTUYECKU JOCTOBEPHBIX U MAIOBEPOSTHBIX
COOBITHIA, O POJIU 3aKOHA OOJIBIITNX YHCET B MACCOBBIX SIBIICHUSX;

YMEHUE CPAaBHUBATH OCHOBHBIE CTATUCTUYECKUE XAPAKTEPUCTUKH, TIOJyYEHHBIE B
MpollecCce pelIeHUs MPUKIATHON 3aa4i, U3YUEHHS PEAIbHOTO SIBJICHUS;

28) pa3BUTHE yMEHUI TIPUMEHSTH U3yUYECHHbIC MOHSATHS, PE3yIbTAaThl, METOIbI IS PEIICHHS
3a/1a4 MPaKTUYECKOTO XapakTepa U 3a7a4 U3 CMEKHBIX JUCLIMIUIMH C UCTIOJIb30BAHUEM
MIpH HEOOXOAMMOCTH CIIPABOYHBIX MaTepUaIoB, KOMIBIOTEPA, MOJIb30BATHCS OLIEHKOU U
MPUKHUJIKOM MPU MPAKTUYECKUX pacuéTax:
pacro3HaBaHUE BEPHBIX U HEBEPHBIX BHICKA3bIBAHUM;

OLIEHUBAHHE PE3YJIbTATOB BBIUMCIECHUN IPU PELICHUH MTPAKTUYECKUX 33]1a4;
BBITIOJTHEHUE CPABHEHUS YHCEII B PEATIbHBIX CUTYALIUSX;



HCIIOJIb30BAHNUE YUCIIOBBIX BBIPAKECHUN IIPU PEIICHUH IIPAKTUYECKUX 3a/1a4 U 3a/1a4 U3
JIPYruX y4eOHBIX MPEIMETOB;

peleHne MpakKTUYECKHX 3a/1a4 ¢ IPUMEHEHHEM POCTEHIINX CBOMCTB (UTYD;
BBIIIOJIHEHUE MPOCTEUIINX NOCTPOECHUN U U3MEPEHNN HA MECTHOCTH, HEOOXOIUMBIX B
peanbHOM KU3HH;

Conepxxanue Kypca ajareopol B 7 — 9 kiacce

OBnazneHue 0CHOBaMU IPOEKTHOM, IPOEKTHO- UCCIIEI0BATEIbCKON JESITEILHOCTH B

U3Y4YEHUHU  airedpsl,

®opmupoBaHUE HABBIKOB Pa0OTHI ¢ HH(OpPMAIEii;

(hopMHpOBaHKE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MUCHOJIb30BAaHUS
MH(}OPMaLIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH (BBITIOJHEHHUE MTPE3EHTALIHH,

odopmIIcHHE TIPOCKTOB H T.]1.);

@opMHpPOBaHKE HABBIKA CMBICIIOBOTO YTECHHUS IIPU PEIICHUH 3a/1a4, JOKA3aTeIbCTBE TEOPEM U
T.J1.

Yucaa

PaunuonanbHbIe ynciIa

MHoOXecTBO panMOHaNbHBIX 4ucen. CpaBHeEHHME panuMOHANbHBIX uHcen. [JlelctBua ¢
panMoHaNBHBIMH YHUCTIaMu. [Ipedcmasienue payuoHaibHO20 YUCIA OeCAMUYHOU OPoObIO.
HppanuoHajibHble YHCIA

[lonatne wppanMoHanpHOrO 4YHciaa. Pacno3HaBaHMe HWppalMOHANBHBIX 4ucesl. [Ipumepst

J0Ka3aTeNbeTB B anredpe. MppanroHaibHOCTh qncna\/a . [Ipumenenue B reomerpun. Cpasnenue
UppayuoHanbHuIX yucel. Muodcecmeao 0eticmeumenbHuIxX Yucell.

ToxnecTBeHHbIE MPe0OPA30BAHUA

YucaoBble 1 OyKBeHHbIE BIPAKEHUS

Bripaxxenue ¢ mnepemeHHOW. 3HadeHUWe BbIpakeHHUS. [loacTaHOBKAa BBIPAKEHH BMECTO
MepEeMEHHBIX.

[esble BbIpasKeHUs

CreneHb ¢ HaTypaJbHBIM MOKa3aresaeM U e€ cBoiicTBa. [IpeoOpazoBaHus BEIPAKEHUIA,

COJIEp KAIUX CTETICHHU C HATYPAIbHBIM MTOKA3aTEIIEM.

OnHousieH, MHOTOWICH. J[eHCTBUS ¢ OTHOWICHAMH U MHOTOYICHAMH (CIIOKEHHE, BBIYUTAHUE,
yMHOXeHHE). DOpPMyITbI COKPAIEHHOTO YMHOKEHHS: Pa3HOCTh KBAIPaTOB, KBAIPAT CyMMBI U
pasHocTH. Pa3iiokeHre MHOTOYIEHA Ha MHOKHUTEN: BEIHECEHHE O0IIEro MHOYKHTEIS 32 CKOOKH,
2PYNNUPOBKA, NpUMeEHeHUe POpMYI COKPAUWEHHO20 YMHOodceHust. Keadpammubiii mpéxuneH,
PasnodiceHue KeaopamHo2o mpéxuieHa Ha MHOJICUMeIu.

JpoOHO-panHoOHAIbLHBbIE BHIPAKEHUS

CreneHs ¢ 1eTbIM MoKasateseM. [IpeoOpazoBaHue IpOOHO-THHEHHBIX BRIPKECHUN: CIIOXKCHHE,
YMHOEHUE, JIENIeHUe. Aneebpauieckas opoos . /Jonycmumble 3HAUeHUs nepeMeHHbIX 8 OPOOHO-
payuonanvusix svipadicenusx. Coxpawenue anceopaudeckux opoodeii. Ilpusedenue
aneebpauveckux opobel Kk oowemy sHamenamento. /eticmaus ¢ aneeopauyeckumu Opoosimu.:
ClI0dICeHUe, 8bIMUMANUe, YMHOMNCEHUe, OelleHue, 6036e0eHUe 8 CIeNneHb.

IIpeobpazosanue svipadiceHull, COOEPHCAUUX 3HAK MOOYIISL.

KBanpaTHbie kopHH

Apudmernueckuit KBaJipaTHbIN KOpeHb. [IpeoOpazoBanue BrIpaXXeHUH, COIEpKAIINX
KBaJIpaTHbIE KOPHU: YMHOXEHHE, JIeIeHNE, BBIHECEHHE MHOKHUTENSI U310/ 3HaKa KOPHS,
BHeCeHUe MHOJCUMeNsl NOO 3HAK KOPHSL.

YpaBHeHUS U HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHcTBO. CBOICTBA YHCIOBBIX paBEHCTB. PaBEHCTBO C epeMeHHO.

YpaBHeHus1

[TonsiTue ypaBHEHUs U KOpHS ypaBHEHUS. [Ipedcmagienue 0 pagHoCcUuIbHOCMU YPAGHEHUII.
Obnacmwb onpedenenus ypasreHus (001acms OONYCMUMbIX 3HAYEHUL NEPEMEHHO).



JIuHeiiHOe ypaBHEHHE U ero KOPHU

Pemenue nuHeiHbIX ypaBHEeHUN. Jluneiinoe ypasnenue ¢ napamempom. Konuuecmso xopuetl
JUHelH020 ypasHenus. Pewenue Tuneinsix ypasHeHuti ¢ napamempom.

KBaapaTHoe ypaBHeHMe U €r0 KOPHH

Ksanparusie ypaBuenusi. Henosinbie kBajipaTHble ypaBHEeHUs. [JUCKpUMHUHAHT KBaJAPATHOTO
ypaBHeHHs1. DopMyiia KOpHEH KBaipaTHOTO ypaBHeHus. Teopema Buema. Teopema, oopamnas
meopeme Buema. Pemienne KBapaTHBIX YpaBHEHUN : MCTIOIb30BaHUE POPMYITBI I HAXOXKICHUS
KOPHEH, epaguueckuti Memoo peuleHus, paziodceHue Ha MHOMCUMenu, noooop KopHeli ¢
ucnonvzosanuem meopemvl Buema. Konuuecmeo kopneil kéaopamno2o ypasHenus 6
3aeucumocmu om e2o ouckpumurnanma. buxkeaopammuvie ypasnenus. Ypasuenus, ceooumvle K
JUHEUHbIM U Keaopamuuim. Keadpamuule ypasnenus ¢ napamempom.

JApoOHo-paunoHabHbIe YPABHEHUS

Pemenne npocreimux ApoOHO-TMHENHBIX YpaBHEHUHN. Peutenue OpooHO-payuoHaibHbIX
VpasHeHUU.

Memoowi pewienus ypasrenuii: Memoobl pasHOCUTbHBIX NPeoOpPa308anuii, Memoo 3aMeHbl
nepemeHnou, epaguyeckuii memoo. Mcnonv3osanue c60Ucme YyHKyull npu peueHuu ypasHeHull.

Ilpocmetiuue uppayuonanbhvie ypagHeHus uod /f (x) =a, \/f (x) = \/g (x) :

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

Cucrembl ypaBHeHH

VYpaBHeHHE ¢ 1ByMs NIepeMEHHBIMU. JINHEWHOE ypaBHEHME C IBYMS IIEPEMEHHBIMU. [Ipamas kak
epaguueckas uHmepnpemayus TUHeUH020 YPaeHeHUs ¢ 08YMs NepeMeHHbIMU.

[TonaTHe cucreMsl ypaBHEHH. Penienne cucremMsl ypaBHEHMI.

MeTopl perieHus] CUCTEM JIMHEHHBIX YPAaBHCHHUM C IBYMS IEPEMEHHBIMU: epaghuieckuii Memoo,
Memoo ClodCeHUsl, METO/T TT0ICTAHOBKHU.

Cucmembl TUHEUHBIX YPAGHEHUL C NAPAMEMPOM.

HepaBencTBa

Yucnosble HepaBeHCTBa. CBOMCTBA YMCIIOBBIX HEpAaBEHCTB. [IpoBepka cnpaBeinBOCTH
HEPABEHCTB MPHU 33/IaHHBIX 3HAYEHUSAX IEPEMEHHBIX.

HepasenctBo ¢ nepemenHoii. Ctporue u HecTporue HepaBeHcTBa. J0iacms onpedenenus
HepaseHcmaa (001acmv 0ONYCMUMBLX 3HAYEHUL NePEMEHHOLL).

Penrenne nuHeNHbIX HEPABEHCTB.

Keaopamnoe nepagencmeo u e2o pewenus. Peuienue k6aopamuvix HepageHCcmas. UCHOIb308aHUE
c80UCME U epadura KeaopamudHou HYHKYUU, Memoo UHMepeanos. 3anucy peuieHus
K8AOpamuo20 HepaseHCcmad.

Pewenue yenvix u 0pobHO-payuoHaIbHbIX HEPABEHCNE MEMOOOM UHMEPBAILOS.

CucreMbl HEpaBEHCTB

Cucrembl HEpaBEHCTB C OJJHOU NMEpPEMEHHOM. Penienne cucteM HEpaBEHCTB ¢ OJJHOU
MIEPEeMEHHON: JTMHENUHBIX, k8adpamHuix. 1300paskeHne peleHus: CHCTeMbl HEpAaBEHCTB Ha
YUCJIOBOU MPSAMOU. 3aMKiCh PELIEHUS CUCTEMbI HEPABEHCTB.

DyHKUUH

IHonsitue pyHkuuu

JlexapToBbI KOOPAMHATHI HA MIIOCKOCTH. DopMupoBaHKe NpeICTaBIEHUN O METAIPEIMETHOM
MOHATHH «KOOPAUHATHD. CrocoObl 3aaHusl GYHKIIMA: aHATUTUYECKUH, TpadUUecKuid,
tabnuunblid. ['paduk dyakmnun. [Ipumeps! GyHKINI, TOTy4aeMbIX B IPOIIECCE UCCIICOBAHUS
Pa3IMYHBIX PeabHBIX MPOIECCOB U pellIeHHs 3a1a4. 3HaueHne QyHKIuu B Touke. CBoicTBa
GbyHKIMI: 001acTh ONpeeNeH s, MHOKECTBO 3HAYCHHH, HYTH, MPOMEKYTKH 3HAKOMIOCTOSHCTBA,
uéMHOCMb/HeYéMHOCMb, TIPOMEXKYTKH BO3pAaCTaHUs U YObIBaHUS, HauOOJIbIlIee U HAUMEHbIIIee
3HavyeHus1. MccnenoBanue GyHKIMH 110 €€ rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢pynkyuu. Kycouno 3aoannvie ¢ynxkyuu.

JIuneiiHas pyHKUUA




CoiicTBa u rpaduk TuHEHHON GyHKIUHU. YTII0BOI KO3 duireHT npsmoi. Pacronoxxenue
rpaduKa JMHEHHON QYHKIIMH B 3aBUCUMOCTH OT €€ YrJIoBOro ko3¢ ¢uirenta 1 cB0O0HOTO
uneHa. Haxoorcoenue koaghguyuenmos nunetinou GyHKyuu no 3a0aHHbIM YCI0BUIM:
npPOXodHCcOeHUe NPAMOLL Yepe3 08e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOACOCHUE NPIMOLL
yepe3 OAHHYI0 MOYUKY U NAPATIENbHOU OAHHOU NPAMOU.

Keaaparnunas pyHkuus

CaoiicTBa u rpaduk kBaaparudHoi GyHKIMY (mapadona). [locmpoenue epaguxa keadpamuyHo
@yukyuu no mouxam. HaxoxneHue Hynei KBaIpaTUIHON (YHKIIMH, MHOMCECMBa 3HAYEeHUl,
NPOMENCYMKO8 3HAKONOCMOSHCMBA, NPOMENCYMKOE MOHOMOHHOCHU.

OO0paTHasi NPONOPUHOHAIBHOCTH

K k
CpoiictBa (pyHKIMU Y =—Y = " l'unep6omna.
X

TI'pagpuru gynxyuir. Ilpeoobpazosanue epaghuxa ¢hynkyuu Yy = f(X) ons nocmpoenus epaghuxos
gynxyuii suoa y = af (kx+b)+c.

k
Tpaguru dymaguit Y =2+, y =%,y =3x, y=|x.
+

IMocsienoBaTEILHOCTH M MPOTPECCHH

YucnmoBas MociIeI0BaTeIbHOCTD. [IpuMephl YMCIIOBBIX TIOCTIe0BaTeIbHOCTEH. beckoHeUHbIe
MocJIeIoBaTeIbHOCTH. ApudMeTndeckas mporpeccus u e€ cBoiicTBa. ['eomeTpuueckas
nporpeccusi. Popmyna oougezo unena u cymmul N nepevix 4ieHos apupmemudeckoul u
2eomempuueckotl npoepeccuti. CXxooauascs 2eomempuieckas npocpeccus.

Pemienne TekcTOBBIX 3124

3anayu Ha Bce apudmMeTHYeCKHUE el cTBUS

Pemenne TekCTOBBIX 33724 apudmMeTrnaeckuM criocodom. Mcmonp3oBanne TaOuIl, cXeMm,
yepTexel, Ipyrux cpeAcTB MpeACTaBIeHUS JAHHBIX IIPU PEILICHUH 3aJauu.

3anayu HA ABHKeHHE, PA00TYy M MOKYIIKH

AHanu3 BO3MOKHBIX CUTYaIlMil B3aHMHOTO PacCIoJIOKEeHUsI 00BEKTOB MPU UX JBUKECHHH,
COOTHOIIIEHUSI 00BEMOB BBITIOTHIIEMBIX PAOOT IIPH COBMECTHOM padoTe.

3agauu HA YACTH, 10JIH, TPOLEHTHI

Pemenue 3a1ay Ha HaxOXKJACHUE YAaCTH YKCIIA U YUCIIa Mo ero yactu. Pemenue 3a1ay Ha
MpOLEHTHI U A0iu. [IpuMeHenne mponopuuii Ipy peleHu  3aaay.

Jlornyeckue 3axauu

Pemenue nornyeckux 3anau. PeuieHue 102uteckux 3a0ad ¢ nomowsbto epagos, mabauy.
OcHoBHbIE MeTO/IbI pellieHHsl TEKCTOBBIX 3aa4: apudmMeTnyeckuil, anreOpanyecKui,
nepedop BapuaHTOB. [lepsuunvle npedcmasienus 0 Opyeux Memooax peuerus 3a0ay
(ceomempuueckue u epaguueckue mMemoowl).

CraTucTHka U TeOpHs BEpOSITHOCTEN

Crarucruka

TabnuuHoe u rpaduueckoe npeacTaBlieHue JaHHBIX, CTOI0YAThIE U KPYrOBbIE TUArPaMMBL,
rpaduky, NpUMEHEHHE JUarpaMm U rpauKoB AJIs OMMCAHUS 3aBUCUMOCTEN pealbHbIX BEIUYHUH,
u3BieYeHHe nHpopManuu U3 Tabauil, ruarpaMm u rpadukoB. OnucareabHble CTATHCTUYECKUE
MOKa3aTel YUCIOBBIX HAOOPOB: cpenHee apudMeTndeckoe, Meduara, HaudobIIee 1
HauMeEHbIIIee 3HaUeHUsl. Mephl pacceuBaHUs: pa3Max, OuUcnepcus U CMmaHoapmHoe OmxloHeHue.
CrnyyaitHast H”3MEHYHBOCTE. MI3MEHUYHBOCTE NpU U3MEpEeHHsIX. Pewarowue npasuia.
3axonomepHOCMU 8 USMEHUUBYIX BETUUUHAX.

Cayuaiinblie coObITHS

CnyyaitHble OTIBITHI (IKCTIEPUMEHTHI), JIEMEHTApHBIE CIy4YaifHbIe COOBITUS (MCXO/IbI).
BepostHocTu 3nemeHTapHbIX COOBITUNA. COOBITHS B CITy4aifHBIX SKCIIEPUMEHTAX H
ONaronpusATCTBYIOIINE dJIeMEHTapHbIE COOBITHS. BeposTHOCTH cilydallHBIX COOBITHI. OTBITHI C
PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU COOBITHsIMH. Kiaccuueckue BepOSTHOCTHBIE OTBITHI C
MCI0JIb30BaHNEM MOHET, KYOUKOB. [Ipedcmasnerue coobimuti ¢ nOMowbto 0uazpamm



Diinepa.llpomusononodxicuvie codvimust, 00vedunenue u nepeceyernue coovimuil. Ilpasuno
cnooicenus sepossimuocmeit. Cnyuatinoii 8v100p.Ilpedcmasnenue sxcnepumenma 6 guoe
oepesa. Hezasucumvle coobimus. YmHodcenue 8epoamnocment He3a8UCUMBIX COObIMUIL.
IlocnedosamenvHule nezagucumbvie ucnvimanus. llpeacraBiennue 0 He3aBUCUMBIX COOBITHSIX B
KU3ZHU.

dnemenmol KOMOUHAMOPUKU

IIpasuno ymnoscenus, nepecmanosku, hakmopuan uucia. Couemanusi u 4ucio co4emaHuil.
Dopmyna yucna covemanuil. Tpeyeonvuux Ilackans. Onvimol ¢ 6016UUM YUCTIOM
PABHOBO3MONCHBIX INIEMEHMAPHBIX COObIMULL. BoiuucieHue eeposimuocmeli 8 onbimax ¢
npumenenuem Komounamoprvlx gopmyn. Ucnoimanus bepuynnu. Ycnex u neyoaua.
Beposmuocmu cobvimuti 6 cepuu ucnvimanuii bepuynnu.

Cnyuaiinvle eenuuunsl

3Hakomcmeo co CayuauHbiMu 8eIUUUHAMU HA NPUMEPAX KOHEYHBIX OUCKDEMHbIX CIYYAUHbIX
eenuuun. Pacnpedenenue eeposmnocmeti. Mamemamuueckoe odxcudanue. Ceoticmea
Mamemamuyeckoeo odxcuoanus. Ilousmue o 3axone 6orvuiux yucen. Mzmepenue éeposmuocmell.
Ipumenenue 3akona 6OILUUX YUCET 8 COYUONIOSUU, CIMPAXOBAHULU, 8 30PAB0OXPAHEHUU,
obecneuenuu 6e30NACHOCMU HACENEHUS 8 YPE3BbIYALIHBIX CUMYAYUSIX.

HcTropust MaTeMaTUKH

Bosnuknoeenue mamemamuxu kax Hayku, smanvl e€ pazeumusi. OchosHbvle pazoevl
Mamemamuxu. Beioaowueca mamemamuky u ux 6K1a0 8 pasgumue HayKu.

beckoneunocmv mnooicecmsea npocmuix uucen. Yucna u onunvl ompesxkos. PayuonanbHule yucia.
Ilompebnocmy 6 uppayuonanvrolx yucaax. lllkona Iugazopa

3apoorcoenue aneedpol 6 Hedpax apupmemuru. An-Xopezmu. Poscoenue 6YK8eHHOU CUMBOTUKU.
I1.@epma, @. Buem, P. Jlexapm. Hcmopus sonpoca o Haxoxcoenuu hopmyn Kopreu
aneebpaudeckux ypasuenuti cmenenet, ooavuux wemvipéx. H. Tapmanws, [oc. Kapoano, HX.
Abenv, D.Ianya.

llosasnenue memooa koopounam, no360JA10We20 NEPesoOUMb 2eomMempuyecKue 00beKmol Ha
a3viK aneeopwl. [lossnenue epaguros pyuxyui. P. [lexapm, I1. @epma. [Ipumepvl paznuynvlx
cucmem KOopouHam.

3aoaua Jleonapoo Iluzanckozo (Qubonauuu) o kpoauxax, uucia Puobonauyu. 3adava o
waxmamuou oocke. Cxo0UMOCHb 2e0MemMpUiecKoll npozpeccuu.

Hcmoxu meopuu eeposmuocmeti. cmpaxogoe oeno, azapmuule uepsvl. I11. @epma, b.Ilackanw, A.
bepuynnu, A.H.Konmozopos.

Om 3emnedenusn k ceomempuu. Iughazop u eco wxona. @anec, Apxumed. Ilnamon u
Apucmomens. Ilocmpoenue npagunbHvix MHO20y20nbHUK08. Tpuccekyus yena. Keaopamypa
Kpyea. Yoeoenue xyba. Hcmopus uucna wr. 3onomoe ceuenue. «Hauana» Eexnuda. JI Diinep,
H.U.Jlobauesckuti. Hcmopus namozo nocmynama.

T'eomempus u uckycemeo. ' eomempuieckue 3aKOHOMEPHOCMU OKPYIHCAIOUE20 MUPA.
Acmponomus u ceomempus. Ymo u xax y3uanu Anaxcaeop, Ipamocghen u Apucmapx o
pasmepax Jlynwi, 3emnu u Connya. Paccmosnus om 3emau 0o Jlynot u Connya. Mzmepenue
paccmosinusa om 3emau 0o Mapca.

Ponv poccutickux yuénvix 6 pazeumuu mamemamuxu: J1.Dtinep. H.H.Jlobauesckuii,
11.J1.Hebviwes, C. Kosanesckas, A.H.Konmozopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp |, wxona mamemamuueckux u HagueayKux Hayx,
paszsumue poccutickoeo gpnoma, A.H.Kpwinos. Kocmuueckasn npoepamma u M.B. Kenoviu.
Coaepskanue Kypca ajaredpsbl B 7 Kiacce

OBnazneHne 0OCHOBaMU IIPOEKTHOM, MPOEKTHO- MCCIIEI0BATENBCKON JESITEILHOCTH B
W3YYeHUH  aireOphr,

dopmupoBaHuEe HABBIKOB pabOTHI ¢ HHPOpPMAITUEI;

(hopMUpOBaHKE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCTIOJIb30BAHUS
MH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH (BBITIOJTHEHHUE MTPE3EeHTAIIHIH,
oopmIteHHE TIPOEKTOB | T.1I.);



®opMupoBaHUE HaBbIKa CMBICIIOBOTO UTEHUS MPU PELICHUH 3a/1a4, 10Ka3aTeIbCTBE TEOPEM U
T.J.

Yucaa

PanuonanbHblie unciaa

MHoxecTBO palnoHaIbHBIX uncen. CpaBHEHUE pallMOHAIBHBIX yKcen. [leficTBus ¢
palMoHaNBHBIMU YUcTaMu. [Ipedcmasnenue payuoHaibHO20 YUCIA OeCAMUYHOU OPOObIO.
ToxnecTBeHHbIE IPe0OPaA30BaAHUA

YucsioBble U OyKBEeHHbIE BbIPAKEHU S

Bripaxkenue ¢ nepemeHHON. 3HaueHue BbipaxkeHus. [locTaHOBKA BBIPAYKEHUI BMECTO
[IEPEMEHHBIX.

Ieabie BbIpameHUs

Crenens ¢ HaTypalbHBIM MOKa3aTesneM U e€ cBoiicTBa. [Ipeobpa3oBanust BbIpaKeHU,
COJIepKalliX CTENEHH C HaTYpaJbHBIM MOKa3aTeleM.

OpHouneH, MHOTOwIeH. JIefcTBUSI ¢ OTHOYJICHAMH U MHOTOYJIEHAMH (CJI0KEHHE, BEIUUTAHUE,
yMHOK€eHue). PopMyJIbl COKPAIIEHHOTO YMHOKEHUS: Pa3HOCTh KBAJIpaTOB, KBaApaT CyMMBI U
pasHocTH. Pa3nojkeHne MHOrousieHa Ha MHOKUTENN: BBIHECEHHE 00IIEro MHOXKHUTENS 3a CKOOKH,
2PYNNUPOBKA, npumMeHenue hopmyn COKpawéHno2o ymHoxcenus. Keaopamuulii mpéxunen,
PasnodiceHue KeaopamHo20 mpéexuieHa Ha MHOMCUMENU.

JApoOHo-pannoHaibHbIe BbIPAKEHUS

IIpeobpazosanue vipadicenuti, cooepicaujux 3HaK MoOys.

YpaBHeHust

PaBencrBa

YucnoBoe paBeHCTBO. CBOMCTBA YHCIIOBBIX PABEHCTB. PABEHCTBO C MEPEMEHHOM.

YpaBHeHus1

[TonsiTHe ypaBHEHUS U KOPHSI ypaBHEHUs. [Ipedcmasnenue 0 pagHoCUlIbHOCMU YPAGHEHU.
Obnacmob onpedenenus ypasHenus (001acmb OONYCMUMbBIX 3HAYEHUL NePEMEHHOLL).
JIuHeiiHOe ypaBHEeHHE U €er0 KOPHU

Pemenue nuHeHbIX ypaBHEHU. JIuHelinoe ypasuenue ¢ napamempom. Konuuecmeo kophetul
JIUHEUHO020 YypasHeHus. PeuieHue TuHetiHblX ypasHeHUll ¢ Napamempom.

CucremMbl ypaBHeHH

VYpaBHeHUe ¢ AByMs [lepeMeHHbIMU. JInHEeITHOe ypaBHEHUE C IBYMS IEPEMEHHBIMU. [Ipsamas Kax
epaguueckas uHmepnpemayus IUHeNH020 YPAaeHeHUs ¢ 08YMsl NepeMeHHbIMU.

[Tonsitue cucremel ypaBHeHUM. PelieHue cuctemMbl ypaBHEHUM.

MeTo bl pelieHns CUCTEM JIMHEHHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMU: 2paguieckuli Memoo,
Memoo CllodCeHUsl, METO/T TT0ICTAHOBKHU.

Cucmembl TUHENHBIX YPABHEHUL C NAPAMEMPOM.

DyHKUUH

HHonsaTne pyHKUHN

JlexkapTOBBI KOOPAUHATHI HA TUIOCKOCTH. POPMUPOBAHUE MPECTABICHUIN O METAIPEIMETHOM
MOHATHH «KOOPAUHATHD). CriocoObl 3a1anusl GYHKIMA: aHATUTUYECKUH, TpadUuecKuid,
tabnuuHblid. 'paduk pyakuu. [Ipumeps! GyHKIMI, MOTydYaeMbIX B IPOLIECCE UCCIEA0BAHUS
Pa3IMYHBIX PeaIbHBIX MPOIECCOB U PelIeHus 3aa4. 3HaueHue (GyHKIuHU B Touke. CBoicTBa
¢GyHKIUI: 00J1aCTh ONpEeTIeHNs, MHOXKECTBO 3HAYEHUH, HYJIH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
4EMHOCMb/HeYéMHOCMb, TIPOMEXYTKU BO3pACTaHUs U yObIBaHUS, HaUOOJIbIlIee U HAMMEHbIIIEe
3HaueHus. MccnenoBanue pyHkumu mno e€ rpaduky.

Henpepvignocmo ¢pynxyuu. Kycouno 3a0annvie hoynxyuu.

JIuneiiHas pyHKUusA

CBoiicTBa u rpaduk aTuHeRHON GyHKIUHU. YTII0BOI KO3 duireHT npsmoit. Pacronoxxenue
rpaduka JMHEHHON (YHKIIMH B 3aBUCUMOCTH OT €€ YrioBoro ko3 uienta u cB060HOTO
unieHa. Haxooicoenue koaghguyuenmos nunetinou GyHKyuu no 3a0aHHbIM YCI0GUAM.
npOXodHcOeHUue NPAMOU yepe3 08e MOUKU ¢ 3A0AHHbBIMU KOOPOUHAMAMU, NPOXOAHCOeHUE NPIMOLL
yepes OaHHYI0 MOYKY U NAPALLETbHOU OAHHOU NPIMOLL.



KBagparuunas ¢pyHkuus

CoiicTBa u rpaduk kBaaparuuHoit GpyHkiuu (mapadona). I[locmpoenue

Pemenue TeKCTOBBIX 32124

3agaum Ha Bce apuMeTHUECKHE TeHCTBUS

Pemienune TekcToBBIX 3a7au apupmMeTudeckuM crocodom. Mcnonp3oBanue TaOnuIL, cxeMm,
YyepTexel, Ipyrux cpeAcTB NPeCTaBICHUS JaHHbBIX TP PEIICHUU 3aJIauH.

3agaum Ha IBHKeHHe, PA0OTY U NOKYNKH

AHanu3 BO3MOXKHBIX CUTYallMil B3aHMHOT'O PacIoJIOKEeHUsI 0OBEKTOB MPU UX JBUKECHUH,
COOTHOILIEHUSI 00BEMOB BBITIOIHAEMBIX pabOT IPH COBMECTHOM padoTe.

3agaum Ha YACTH, 10JIM, IPOLEHTHI

Pemenue 3a1ay Ha HaxOXKJEHUE YaCTH YKCJIA U YUCIIa IO ero yacTu. Penenue 3aiau Ha
MPOLEHTHI U J0u. [IpumMeHenne nponopuuii Ipy peleHu  3a1ay.

Jlornueckue 3agaumn

Pemenue nornyeckux 3anau. Peuwienue 102uteckux 3a0a4 ¢ nomMowbio epagos, mabauy.
OcHoBHbIE MeTO/IbI pellieHUsl TEKCTOBBIX 3aa4: apudmMeTnyeckuil, anreOpanyeckui,
niepedop BapuaHToOB. [lepsuunvle npedcmasienus 0 Opyeux Memooax peuerus 3a0ay
(eceomempuueckue u epaguyeckue Memoowl).

Craructuka u Teopus BEpOSTHOCTEN

Crarucruka

TabnuuHoe u rpaduueckoe npecTaBlieHue JaHHBIX, CTOJI0YaThIe U KPYrOBbI€ TUarpaMMBbl,
rpauku, MPUMEHEHHUE TUarpaMM U rpaduKoB IS OTMMMCAHUS 3aBHCUMOCTEH peaTbHbIX BETUYHH,
u3BieYeHNe UHpopManuu U3 Tabaul, nuarpaMm U rpadukoB. OnucareabHble CTATUCTUYECKUE
MOKa3aTeN YUCIOBBIX HA0OPOB: CpeiHee apu(MeTHIeCKoe, Meduarna, HanbobIIee 1
HavMeEHbIIIee 3HaUeHU. Mepbl paccenBaHUs: pa3Max.

Cuayuaiinble cOOBITHS

CrnydaifHble OTIBITHI (3KCIIEPUMEHTHI ), AJIEMEHTapHBIE CITyJailHbIe COOBITHS (MCXO/IbI).
Ilpeocmasnenue coovimuii ¢ nomowwbio ouazpamm Jinepa. IlpomusononodxcHvle cobvimus,
00beduHeHue u nepeceverue coobimuil.

dnemenmopl KOMOUHAMOPUKU
IIpasuno ymuodcenus, nepecmarosku, haxmopuan yucia.

Hcropus mareMaTtuku
Bosnuxnosenue mamemamuku xax Hayku, smanvl eé pazsumus. OcHogHble pazoeivl
Mamemamuxu. Beioaowuecsa mamemamuku u ux 6Kiao 8 pasgumue HayKu.
beckoneunocmv mnooicecmsea npocmuix uucen. Yucna u onunvl ompeskos. PayuonansbHule yucia.
Ulxona Iugacopa

3apooicoenue ancebpol 6 Heopax apugpmemuru. An-Xopeszmu. Poscoenue 6YKEeHHOU CUMBOIUKU.
1I. ®epma, @. Buem, P. /lekapm. HUcmopus eonpoca o naxodicoenuu hopmyin KopHeti
aneebpaudeckux ypasuenuii cmenenetl, ooavuux wemoipéx. H. Tapmanes, [oc. Kapoano, HX.
Abens, D.1anya.
llosaenenue memooa KooOpoOuHam, NO360JA0WE20 NEPEBOOUMb 2eoMempuyecKue 00beKmol Ha
A3vIK aneedpwl. [lossnenue epagurxos ynuxyuil. P. [lexapm, 1. @epma. Ucmoxku meopuu
geposimHocmell: cmpaxogoe oeno, asapmuvie uepul. I1. Pepma, b.Ilackans, A. Bepuynnu,
A.H.Koamozopos.
Ponv poccutickux yuénvix 6 pazeumuu mamemamuxu: J1.Dtinep. H.H.Jlobauesckuii,
11.J1.Hebviwes, C. Kosanesckas, A.H.Konmozopos.
Mamemamuxa 6 pazsumuu Poccuu: Ilemp |, wixona mamemamuueckux u HagueayKux Hayx,
paszsumue poccutickoeo gpnoma, A.H.Kpwinos. Kocmuueckas npoepamma u M.B.Kenoviu.
Conepxanue Kypca ajaredopbl 8 kiace

OBnazneHne 0CHOBaMU IPOEKTHOM, TPOEKTHO- MCCIIEI0BATENBCKON JAESITEILHOCTH B
W3YYeHUH  anreOpsl,

dopmupoBaHuEe HABBIKOB pabOTHI ¢ HHPOpPMAITUEI;

(hopMUpOBaHKE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCTIOIb30BAHUS



MH(POPMAIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH (BBITIOJIHEHNE TIPE3EHTALINH,
odopmIICHHE TIPOCKTOB | T.]1.);
@opMHpPOBaHUE HABBIKA CMBICIOBOTO YTCHHMS IIPY PEILICHUH 3aa4, 10Ka3aTeJIbCTBE TEOPEM U
T.J.
Yucaa
PaunuonanbHbIe yncia
MHok€ecTBO pallnoHaIBHBIX uyncen. CpaBHEHUE pallMOHAIBHBIX YKcen. [leficTBus ¢
palMoHANBHBIMU YUCTaMu. [Ipedcmasnenue payuoHaibHO20 YUCIa 0eCAmuyHol Opoobio.
HppanuoHajibHble YHCIA
[Tonatue nppanuoHnansHOro yncna. Pacno3snaBanne nppanvoHanbHbIX yucedn. [Ipumepsr

J0Ka3aTesnbeTB B anredpe. MppanuoHanbHOCTh ‘{I/ICJ'Ia\/i . [Ipumenenue B reomerpun. Cpagrenue
UppayuoHanbHuLXx yucel. Muoscecmeo oeticmeumenbHulx Yucell.

ToxknecTBeHHbIE IPe0OPaA30BaAHUSA

YucinoBble 1 OyKBeHHbIE BbIPAKEHUS

Bripaxxenue ¢ nepemeHHON. 3HaueHue BhIpakeHus. [locTaHOBKA BBIpayKEHUI BMECTO
MIEPEMEHHBIX.

Lesbie BbIpamkeHUst

Crenens ¢ HaTypalbHBIM MTOKa3aTesaeM U e€ cBoiicTBa. [IpeoOpazoBaHus BbIpaXKeHUH,
COJIepKalluX CTENeHH C HaTYpaJbHBIM IOKa3aTeeM.

OnHouneH, MHOTOWIEH. JISHCTBUS ¢ OJTHOWICHAMH i MHOTOWIEHAMU (CIIOXKEHHE,
BBIYMTaHUE, YMHOKEHHE). DopMysibl COKpPAIIEHHOTO YMHOKEHHUS: Pa3HOCTh KBaIpaToB, KBaIpatT
CYMMBI U pa3HoCTH.Pa3noxeHre MHOrousieHa Ha MHOKUTENIH: BHIHECEHHE 001Er0 MHOKHUTEIS
3a CKOOKH, epynnupoexa, npumeneHue opmy COKpawiénno2o ymuodcenus. Keaopammoiii
MPEXUIIeH, pa3nodiceHue K8aopamHo20 mpéxuiena Ha MHONCUMEU.

JApoOHo-pannoHabHbIe BbIPAKEHUS

Creniens ¢ 1enbM niokasareneM. [IpeobpazoBanne qpoOHO-TMHEHHBIX BEIPAKCHUIN:
CIIOKEHHE, YMHOXKEHHE, AeNieHue. Aneeopauieckas opobs./Jonycmumvle 3HA4eHUs. NepeMeHHbLX
8 OpoOHO-payuoHanbHblX svipadxcenusx. Cokpawenue areeopauyeckux opooeii. Ilpusedenue
aneebpauveckux opobeu Kk oowemy sHamenamento. /lelicmeus ¢ aneedbpauieckumu OpooIMU:
Cll0JiCeHUe, 8bIYUMAaHUe, YMHOJICEHUE, OelleHUe, 8036e0eHUe 8 CINEeNeHb.

IIpeobpazosanue svipadicenutl, COOEPIHCAUUX 3HAK MOOYJIAL.

KBagpaTrHble KOpHHI

ApubdmMeTnueckuii KBaJipaTHBIM KOpeHb. [IpeoOpa3oBanue BbIpaKEHUM, COACPKAIIIX
KBaJpaTHbIE KOPHU: YMHOKEHHUE, JEJICHUE, BBIHECEHUE MHOKHUTEISI U3-110/] 3HAKAa KOPHS,
BHeceHUue MHOMCUMes 0O 3HAK KOPHSL.

YpaBHeHus 1 HEPABEHCTBA

PaBencrBa

Uucnosoe paBeHcTBO. CBOMCTBA YHCIOBBIX PABEHCTB. PAaBEHCTBO € MEpeMEHHOM.

YpaBHenusn

[TonsiTHe ypaBHEHUS U KOPHSI ypaBHEHUs. [Ipedcmasnenue 0 pagHOCUIbHOCIU
ypasneruii. Obnacms onpedenenus ypagueHus (001acmes 00Ny CIMUMbIX 3HAUEHUL NepeMeHHO).

JInHeliHOE ypaBHEHHE M €r0 KOPHH

Pemenue nuHeiHbIX ypaBHEeHUN. JIuneunoe ypasnenue ¢ napamempom. Konuuecmeo
KOpHell TUHetiHo20 ypasHeHus. Pewlenue 1unetiHblx YpasHeHull ¢ napamempom.

KBaapaTHoe ypaBHeHMe U €r0 KOPHU

KBagparusle ypaBHeHus. HenosHble kBajpaTHbIE ypaBHEHUS. JJUCKpUMUHAHT
KBaJpaTHOro ypaBHeHUsA. PopMyIia KOpHEH KBaApaTHOIrO ypaBHEHUsA. Teopema Buema.
Teopema, obpamnas meopeme Buema. Penienne KBapaTHbIX ypaBHEHUI: MCIIOIb30BaHUE
(bopMyIbI ISl HAX0XKICHUS KOPHEH, epaguueckuti Memoo peutetus, pasiodceHue Ha
MHOdCUMENU, NOODOP KOPHell ¢ UChOIb308aHuem meopembvl Buema. Konuuecmeo xopnet
K8AOPAMHO20 YPAGHEHUS 8 3A8UCUMOCTU OM €20 OUCKpUMuHanma. bukeaopammuvie ypasnenus.
Vpasnenus, ceooumvie k nunelnvim u keaopamuwvim. Keaopammuvie ypasnenus ¢ napamempom.



Jlpo0HO-panHoOHAIbHbIE YPABHEHHUS

Pemenue mpocrelmmx ApoOHO-IMHEHHBIX YpaBHEHU. Peuwenie 0poOdHO-payuoHaibHblx
VpAagHeHU.

Memoowbl pewenus ypasreHuii: Memoobl pAGHOCUTbHLIX NPeoOPa308anuil, Memoo 3aMeHbl
nepemenHou, epaguueckuii memoo. Hcnonvsosanue ceoucms yHKyuil npu peuieHuy ypagHeHul.

CucreMsbl ypaBHeHMit

YpaBHEHHE ¢ 1BYMS IIepeMEHHBIMU. JINHEWHOE ypaBHEHUE C IBYMs IIEPEMEHHBIMU.
IIpsmasn kax epaguueckas unmepnpemayus JUHEUHO20 YPAGHEHUS C 08YMs NePEeMEeHHbIMU.

[TonsATHE cucTeMsl ypaBHEHHM. Pelienne cucremMsl ypaBHEHUM.

MeToap! pelieHus: CHCTEM JTMHEWHBIX YPAaBHEHHH € IBYMsI IIEPEMEHHBIMU: epaghuyeckuil
Memoo, Memoo COHCEeHUsL, METO]T TIOJICTAHOBKHU.

Cucmembol TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

Uucnossie HepaBeHcTBa. CBOMCTBA YMCIOBBIX HepaBeHCTB. [IpoBepka cripaBeiTMBOCTH
HEPaBEHCTB IPH 33/IaHHBIX 3HAYEHUSIX TIEPEMEHHBIX.

HepasenctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHcTBa. O01acms onpedenenus
HepaseHcmaa (001acms 0ONYCMUMbIX 3HAYEHUL NePeMEeHHOlL).

Pemenne nuHEeHBIX HEPABEHCTB.

CucreMbl HEPaBEHCTB

Cucrembl HEpaBEHCTB C OJJTHOW IMEPEMEHHON. Penienne cucTeM HEPABEHCTB € OJTHOU
MepEeMEeHHON: TMHENHHBIX. M300pakeHne pereHus: CHCTeMbl HEpaBEHCTB Ha YMCIIOBOM MPSMOIA.
3anuce pereHnst CHCTEMBI HEpaBEHCTB.

DyHKUUHA

IMousitue pyHKuUN

JlekapTOBBI KOOPAMHATHI Ha TIOCKOCTH. POPMUPOBAHUE MPEACTABICHUN O
MeTanpeIMEeTHOM MOHITHH «KOOPAUHATHI. CriocoOb! 3ajaHusl (yHKINI: aHATUTHYECKUIHA,
rpadudeckuit, Tabmuunblii. ['paduk Gyakmuu. [Ipumepsl GyHKIUH, OJTydaeMbIX B TIPOIIECCE
MCCIIEIOBAHUS Pa3IMYHbIX PEAIbHBIX MTPOLIECCOB U pelleHus 3a7a4. 3HaueHne QyHKIUU B TOUKE.
CpoiicTBa (yHKIUI: 00J1aCTh ONIPEACIICHUS, MHOKECTBO 3HAUCHUH, HYJIH, ITPOMEKYTKH
3HAKOIMIOCTOSIHCTBA, YéMHOCMb/HeYéMmHOCMb, TIPOMEKYTKH BO3pacTaHus U YObIBaHUS,
HauOoJbllIee U HauMeHblee 3HaueHus. Mcenenosanue GyHkuu no e€ rpaguky.

Ilpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynkyuu. Kycouno 3adanuvie gpynxyuu.

JluneiiHast pyHKUMS

CpoiicTBa u rpaduK JMHEHHOU QYHKINH. YTIOBOK KOIDPHUITUEHT TPSIMOMA.
Pacnionoxxenue rpaduka mTuHetHON QYHKIIMY B 3aBUCUMOCTH OT €€ YrioBoro ko3dduirenrta u
cBOOOAHOTO uieHa. Haxooicoenue koagduyuenmos aunelHol GyHKyuu no 3a0aHHbIM YCIL0BUIM.
npPOXodHcOeHUe NPAMOU Yepe3 08e MOUKU ¢ 3A0AHHbIMU KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOU
yepe3 OAHHYI0 MOYKY U NAPANLIEeNbHOU OAHHOU NPIMOLL.

KBaaparnunas pyHkuus

CgoiicTBa u rpaduk kBaaparuuHoit GpyHkuu (mapadona). [locmpoenue epaguxa
Keaopamuunol Qynkyuu no moukam. Haxoxxaenue Hyneil KBaapaTUuyHON (QyHKINH,
MHOJCECm8a 3HAUEHUL, NPOMENCYMKOE8 3HAKONOCMOAHCIEA, NPOMENHCYMKOE8 MOHOMOHHOCMU.

OOpaTHasi NPONOPUUOHATBHOCTD

k
CaoiicTBa (pyHKIIMHU Y = K y = " I'unepOomna.
X

I'pacpuku ¢ynxyui.

Ipagpuru pynxyuii y =x, y=|x|.

Pellenue TeKCTOBBIX 3224

3agaumn Ha Bce apuMeTHYECKHE AeiiCTBUS

Perienune TeKcTOBBIX 3a7au apupMeTHdeckuM crocodom. Mcnonb3oBanue TaONuLL, CXeM,
4epTeXKeH, IPYTuX CPEACTB NMPEACTABIEHUS JAHHBIX IIPU PEILIEHNUH 3aJauu.



3agaun Ha IBM:KeHHUE, Pa00oTy U MOKYNKH

AHanM3 BO3MOKHBIX CUTYaIMil B3aHMHOTO PACIIOJIOKEHUSI 0OBEKTOB MPU UX JBUKCHHH,
COOTHOILIEHUSI 00BEMOB BBITIOIHAEMBIX pabOT IPH COBMECTHOM padoTe.

3agaun HA YACTH, I0JIH, POIEHTHI

Pemenue 3a1au Ha HaxXOXJEHUE YaCTH YKCIIA U YUCIIA 10 €ro yacTu. Pemenue 3agau Ha
MPOLICHTHI U 10U, [IpuMeHeHne mponopuuii mpy pemeHny 3aaad.

Jlornuyeckue 3a1aumn

Pemenune noruveckux 3anad. Peuwenue noeudecKkux 3a0ay ¢ nomouvio epagos, maoauy.

OcHOBHBIE MeTO/IbI PelIeHUsI TEKCTOBBIX 3aJa4: apu(METUUECKU, anreOpandecKuu,
niepe0op BapuaHToB. [lepsuunvle npedcmasierus 0 Opyeux Memooax peuenus 3a0a4
(ceomempuueckue u epaguieckue memoosl).

CTaTHCTHKA U Teopusi BepOSITHOCTel

Crarucruka

Tabnuunoe u rpaduyeckoe MpeACTaBICHUE TaHHbIX, CTOJIOYAThIe U KPYTrOBbhIS
TUarpaMMbl, Tpauku, TpUMEHEHNE AUarpaMM U TpadUKoB JUIsl ONTMCAHUS 3aBUCUMOCTEN
peanbHBIX BETMYNH, U3BJIeUeHUE HH(HOPMAIIMHU U3 TaOIHUII, TUarpaMM U rpaduKoB.
OnucarenpHble CTATUCTUUECKHE NTOKA3aTENIN YUCIIOBBIX HA0OPOB: cpesiHee apu(pMeTnyecKoe,
Meouana, HauboJbIIIee U HaMeHblllee 3HaueHHs. Mepbl paccemBaHus: pa3max, oucnepcusi u
cmanoapmHoe OmxIOHeHue.

Cny4aliHasi \BMEHYMBOCTh. MI3MeHUMBOCTD Npu U3MepeHusx. Pewarowue npasuna.
3axonomepHocmu 8 USMEHUUBBIX BETUUUHAX.

Cuayuaiinblie cOObITHS
CrnyyaiiHble ONbITHI (3KCIIEPUMEHTHI), JJIEMEHTapHbIE CIydaiiHble COOBITHS (MCXO/bI).
BepostHocTH arieMeHTapHBIX COOBITHI. COOBITHS B CITy9aitHBIX IKCIIEPUMEHTAX U
OJIarOTPHUATCTBYIOIIHE dJIEMEHTAPHBIE COOBITHS. BeposTHOCTH ciaydaitHbIX cCOOBITHIA. OTBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTApHBIMU cOOBITUSIMU. KiTaccuueckue BEpOSATHOCTHBIE OIBITHI C
HCIIOJIb30BAHUEM MOHET, KYOUKOB. [Ipedcmasnenue cobvimuii ¢ nomowbto ouazpamm Jiiepa.
IIpomusononosicrvle codvimus, 00veouneHue u nepeceverue coovimui. Ilpasuno croscenus

seposmuocmeti. Cryuatinwlii 6bl00p.[Ipedcmasnenue sxcnepumenma 6 suoe
oepesa.Hezasucumovie codbimus. Y mHodCeHUe 8epOAMHOCHEN HE3A8UCUMBIX COObIMULL.
Ilocneoosamenvhvie Hezagucumvle ucnvimanus. IlpeacrapieHue 0 He3aBUCUMBIX COOBITHSIX B
AKU3HU.

dnemenmol KOMOUHAMOPUKU

IIpasuno ymuocenus, nepecmanosku, pakmopuan yucia. Couemanus u yucio
couemanuii. Popmyna uucaa couvemanuil. Tpeyeonvnux Ilackans. Onvimoi ¢ 6OILUUM YUCTIOM
PABHOBO3MONCHBIX IJIEMEHMAPHBIX COObIMULL. BbluucieHue geposimuocmeli 8 onvimax ¢
npumeHenuem Komounamopuwix oopmyn. Ucnveimanus bepuynnu. Yenex u neyoaua.
Beposamnocmu cobvimuii 6 cepuu ucnvimanuii beprynnu.

Cnyuaiinsle genuqunbl

3Hakomcmeo co cayuauHbiMu 8eIUYUHAMU HA NPUMEPAX KOHEYHBIX OUCKDEMHbIX
cayyainslx eenudun. Pacnpedenenue eepoamuocmeni. Mamemamuueckoe odcuoanue. Cgoticmea
Mamemamuyecko2o oxcuoanus. Ilouamue o 3axone 6orvuiux yucen. Mzmepenue eeposimuocmell.
IIpumenenue 3aKkoHa OONLUUX YUCET 8 COYUONIOSUU, CIMPAXOBAHUU, 8 30PABOOXPAHEHUU,
obecnedenuu 6e30NACHOCMU HACENIeHUS 8 YPE3BbIYANIHBIX CUMYAYUSIX.

HUcTopust MmaTeMaTuKu

Bosnuxnosenue mamemamuku xax Hayku, smansl eé pazsumus. OcHogHble pazoenvl
Mamemamuxu. Beioaowuecs mamemamuxy u ux 6Knao 8 pa3zgumue HayKu.

beckoneunocmo mnoocecmea npocmuix uucen. Qucna u onunvl ompeskos. Payuonanvhole
uucna. Illompebrnocms 6 uppayuonanvuwix yucaax. Llxona IHugazopa

3apoorcoenue ancedpol 6 Heopax apugmemuru. An-Xopezmu. Poswcoerue 6yKkgenHoll
cumgonuxu. I1.@epma, @. Buem, P. [lexapm. Hcmopus éonpoca o Haxodicoenuu popmyn KopHeti



aneebpauveckux ypaguenutl cmenenetl, 6onvuux yemoipéx. H. Tapmanws, /[oc. Kapoano, H.X.
Abens, D.Ianya.

Tossnenue memooa KoopouHam, no360A0Uie20 NEPeBOOUMb 2eoMempuiecKiue 00beKmbvl
Ha a3vIK aneeopwl. Ilossnenue epagurxos ynxyuii. P. [Jexapm, I1. @epma. Ilpumepol paznuumvix
cucmem KoopouHam.

Hcmoku meopuu eéeposmuocmeii: cmpaxosoe oeno, azapmuule uepol. 11. Pepma,
b.Ilackane, A. bBepuynnu, A.H.Koamozopos.

Ponw poccutickux yuénvix 6 pazsumuu mamemamuxu: J1.Otinep. H.U.Jlobayesckuii,
11.J1. Yebviwes, C. Kosanesckas, A.H.Koamozopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp |, wikona mamemamuueckux u HaguU2ayKux
Hayk, pazeumue poccutickozo ¢roma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenoviu.

Conep:xanue Kypca ajareopa 9 kiacc

OBnazneHne 0OCHOBaMU MPOEKTHOM, MPOEKTHO- MCCIIEI0BATEIbCKON JESITEILHOCTH B
U3Y4YEHUH  airedpsr,

dopmupoBaHuE HaBBIKOB pabOTHI ¢ HHPOpMAIIHUEii;

(hopMHpOBaHKE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MUCHOJIb30BaHUS
MH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH (BBITIOJTHEHUE TIPE3EHTAINH,
odopmIICHHE TIPOEKTOB | T.]1.);
®opmupoBaHUE HaBbIKa CMBICIIOBOTO YTEHUS MPU PELICHUH 3a/1a4, 0Ka3aTeIbCTBE TEOPEM U
T.1.

Yucaa

PaunonajbHbIe YuCcIa

MHOK€eCTBO palMOHaIbHbBIX YKcesn. CpaBHEHUE pallMOHATIbHBIX yucen. JleicTBus ¢
paloHaIbHBIMU YUCIaMu. [Ipedcmasienue payuoHaibHo20 YUcia 0ecamuitol opoosio.

HppaunonajbHbie YUCIA

[TonsiTue uppanuroHanbHOrO YKcia. Pacno3HaBanue uppaloHaibHbIX yncel. [Ipumepsl

J0Ka3aTeIbCTB B anredpe. MppanuoHaabHOCTh qncna\/z . IlppumMenHeHne B reoMeTpun.
Cpasnenue uppayuonanvhuix yucein. MHoscecmso OelicmeumenbHbix yucell.

ToxnecTBeHHbIE Pe0OPA30BAHUSA

YucnoBble 1 OyKBEeHHbIE BHIPAKEHUS

BeipakeHue ¢ nepeMeHHON. 3HaueHKe BbIpakeHus. [loncTaHOBKA BEIPAKEHUI BMECTO
NePEMEHHBIX.

Llesble BbIpasKeHUsI

Crenenb ¢ HaTypalbHBIM NOKa3aTeneM U e€ cBoiicTa. [IpeoOpazoBaHus BEIpakeHHH,
COJIEpIKaIMX CTENCHU C HATypaJbHBIM ITOKA3aTEeIIEM.

OpnHouseH, MHOrouieH. JIedCTBUS ¢ 0IHOWIEHAMHU U MHOTOWIEHaMH (CII0XKEHHUE,
BBIYMTaHNE, YMHOKEHHE). DOPMYITbI COKPAIIEHHOTO YMHOXKEHUS: pa3HOCTh KB/IPaTOB, KBAIPAT
CYMMBI U pa3HOCTH. Pa3nokeHre MHOrO4JIeHa Ha MHOXKUTEIIH: BEIHECEHUE OOIIEro MHOKHTEIIS
3a CKOOKH, epynnuposKa, npumeHerue hopmyi COKpaujéHno2o ymHodicenus. Keaopammuoiii
MPEXUTIeH, paA3L0dCceHUe K8AOPAMHO20 MPEXUNEHA HA MHONCUME.

JIpo0HO-panHoOHAIbHBbIE BbIPAKEHUS

Crenens ¢ 1enbiM nokasareneM. [Ipeo6pazoBanue 1poOHO-THHEHHBIX BEIPAKEHUI:
CII0’)KEHHE, YMHOKEHUE, JAeJeHue. Aneebpauieckas 0poos. JJonycmumvle 3HAYEHUS NEPEMEHHBIX
8 OpobHo-payuonansbHulx evipaxcenusx. Cokpawenue ancebpauveckux opobdeii. Ilpusedenue
aneebpauveckux opobel Kk obwemy sHamenamento. eticmaus ¢ aneeopauyeckumu Opoosimu.:
Cll0JICeH e, 8bIYUMAHUe, YMHOJCEHUe, JelleHue, 8036e0eHUe 8 CIeneHb.

IIpeobpasosanue vipadiceHu, COOEPIHUCAUUX 3HAK MOOYJIA.

KBanpaTHbie kopHH

Apupmernueckuii KBaipaTHbIi KopeHb. [IpeoOpazoBaHue BbIpaskeHU, COaepKAIIIX
KBaJ[paTHbIE KOPHU: YMHOXEHUE, JIeIEHUE, BEBIHECEHNE MHOXKHUTEISI M3-110]1 3HAaKa KOPHS,
8HeceHue MHOMCUmMens o0 3HAK KOPHL.



YpaBHeHUs] U HEPABEHCTBA

PaBencrBa

Yucnosoe paBeHCTBO. CBONCTBA YHUCIIOBBIX PAaBEHCTB. PaBEHCTBO ¢ IEPEMEHHOM.

YpaBHeHus1

[lonsTHE ypaBHEHUS U KOPHSI ypaBHEHUs. [Ipeocmasnenue o pagHoCUIbHOCmu
ypasnenuii. Obnacms onpeodenerust ypasHeHus (001acms OONYCMUMbIX 3HAYEHUL NePEMEHHOL).

JInHeiiHOe ypaBHeHHe M er0 KOPHHU

Pemenue nuHelHbIX ypaBHEHU. Jlunetinoe ypasuenue ¢ napamempom. Koruuecmso
KOpHelU TUHeliH020 ypasneHus. Pewenue nunetinblx ypasnenuil ¢ napamempom.

KBanpaTHoe ypaBHeHMe M er0 KOPHH

KBagparusle ypaBHeHus. HenoJsiHble kBajpaTHbIe ypaBHEHUSA. JJTUCKPUMUHAHT
KBaJpaTHOIO ypaBHeHUs. POopMyIia KOpHEW KBAaJpaTHOIO ypaBHeHUs. 1eopema Buema.
Teopema, oopamnas meopeme Buema. Penienue KBaJpaTHBIX ypaBHEHHI: UCIIOJIb30BaHUE
(bopMyIIbl 1Sl HAXOKJICHUS! KOPHEH, epaghuueckuti Memoo peuieHus, pasioxiceHue Ha
MHOXMCUmenu, no0bop KopHel ¢ ucnoiv3osanuem meopemvl Buema. Konuuecmeo kopueii
K8AOpamHo2o YpasHeHusl 8 3a8UCUMOCIU OM €20 OUCKpumunauma. bukeaopamuule ypagnenus.
VYpasuenus, ceooumvle x nunetinblm u keaopammusvim. Keaopammuvie ypasnenus ¢ napamempom.

JpoOHo-paunoHajbHbIe YpaBHeHUs Penienue npoctedmmx 1poOHO-THHEHHBIX
ypaBHeHUH. Pewenue OpooHO-payuoHaibHbiX YpasHe Ul

Memoow pewienus ypasrenuii: Memoobl pasHOCUTbHBIX NPeoOpa308anuil, Memoo 3aMeHbl
nepemeHnnou, epaguyeckuii memoo. Mcnonv3osanue c60Ucme hyHKyull npu peueHuu ypasHeHull.

Tpocmetiwue uppayuonanvhole ypasHnenus 6uoa \/ f(x)=a, \/ f(x)= \/ g(x)-

Vpasnenus suoa x" = a .Vpasnenus 6 yenvix uuciax.

CucreMbl ypaBHeHH

YpaBHeHue ¢ 1ByMs IepeMeHHBIMU. JINHEHHOE ypaBHEHHUE C ABYMS IEPEMEHHBIMU.
Ipamas kax epaghuyeckas unmepnpemayus TUHENUHO20 YPAGHEHUS C O8YMs NepeMEHHbIMU.

[TonsiTue cucremel ypaBHeHUM. PelieHue cucteMbl ypaBHEHUM.

MeTompl perieHns] CUCTEM JIMHEHHBIX YPaBHEHUM C IBYMS TIEPEMEHHBIMU: epaghuueckutl
Memoo, Memoo CNLOXHCeHUsL, METO]T TIOICTAHOBKHU.

Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

Yucnossie HepaBeHcTBa. CBOMCTBA YMCIIOBBIX HEpaBeHCTB. [IpoBepka cripaBeIIMBOCTH
HEPABEHCTB MPHU 33/1aHHBIX 3HAYCHUSAX IEPEMEHHBIX.

HepasenctBo ¢ nepemennoii. Ctporue u HecTporue HepaBeHCTBA. QOacmb onpedenieHus
HepaseHcmaa (001acmv 0ONYCMUMBIX 3HAYEHUL NePEeMEHHOLL).

Pemienue nuHeHBIX HEPABEHCTB.

Ksaopamnoe nepagerncmao u e2o pewienus. Pewenue keaopamuvix HepageHcms:
UCNONIBb3068AHUE CEOUCMS U 2pApUKA KBAOPAMUYHOU (YHKYUU, MemOoO UHMEPBATLOs. 3anucy
peutenus KeaopamHo20 HepaseHCcmad.

Pewenue yenvix u 0pobHO-payuoHaIbHBIX HEPABEHCNE MEMOOOM UHMEPBAILOS.

Cucrembl HEpABEHCTB

CucremMbl HEpaBEHCTB C OJJHOM NIEPEMEHHON. Penienne cucteM HepaBEeHCTB C OJHOU
MIEPEeMEHHOM: JTUHEHHBIX, k8adpamHulix. 1300paskeHre peleHus: CHCTeMbl HEpAaBEHCTB Ha
YUCJIOBOU NMPSAMOU. 3aMKCh PEIEHUs CUCTEMbI HEPABEHCTB.

DyHKUUH

IHonsitue pyHkuuu

JlexapTOBbI KOOPAMHATHI Ha MJI0CKOCTH. DOpMUpPOBaHKE MPEICTABICHUMN O
METanpeIMETHOM MOHITHH «KOOPAUHATHDY. CrocoOb! 3aanusi PYHKINN: aHATUTHYECKUH,
rpadudeckuii, Tabnuunbiil. I'paduk Gynkuuun. pumeps! GyHKInM, mogydaeMbIX B Ipoliecce
WCCIIETOBAHUS Pa3IMYHBIX PEAIbHBIX MPOIIECCOB U PelleHus 3a7a4u. 3HaueHne PyHKIUU B TOUKE.
CpoiicTBa (hyHKIHIA: 00IACTh OMpeAeTeHUs, MHOXKECTBO 3HAYCHHM, HYJIH, POMEKYTKH



3HAKOMOCTOSIHCTBA, YEMHOCMb/HeUéMHOCMb, TPOMEKYTKH BO3PACTaHUS U YOBIBAHHUS,
HauOoJbIlIee U HAaMMEHbIee 3HaueHus. MccrnenoBanue GyHKIUMU 1o e€ rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepuvignocmo gpynkyuu. Kycouno 3aoannvle pynxkyuu.

JIuneiiHasa pyHKUUsA

CsoiicTBa u rpaduk TUHEHHON GYHKIUHU. YTIIOBOH KO(D(DUIIMESHT IPSIMOU.
Pacrnonoxxenne rpadrka TUHEHHON (YHKIIMHA B 3aBUCUMOCTH OT €€ yriioBoro ko3ddummenra u
cBoOOTHOTO uieHa. Haxoorcoenue kodgpuyuenmos tuHetiHol QYHKYUU N0 3a0aHHIM YCOBUAM.
npoxodHcoeHue NPAMOU yepe3 08e MoUKU ¢ 3a0AHHLIMU KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOLL
yepes OAHHYI0 MOYKY U NAPANNENbHOU OAHHOU NPAMOLL.

Keaaparnunas pyHkuus

CaoiicTBa u rpaduk KBaapaTudHOU QyHkumu (mapadoina). [locmpoenue epaghuka
Kkeaopamuunol ¢yukyuu no moukam. Haxoxnenue Hynei kBaapaTHUHON QyHKINH,
MHOJHCECmM8a 3HAUEHUL, NPOMENCYMKOE8 3HAKONOCMOAHCIMEA, NPOMENHCYMKOE8 MOHOMOHHOCHU.

O0paTHasi NPONOPUHOHAIBHOCTH

k k
CroiicTBa QyHKIIMH Yy =—Y = " l'unep6omna.
X

TI'paguru ¢pynxyuir. Ilpeoobpazosanue epagura hynkyuu 'y = f(X) ons nocmpoenus
epaguros Gynxyuii suoa y =af (kx+b)+c.

k
Tpaguru dymaguit Y =3+~ y =%,y =3x, y=|.
+

IMocnenoBaTeILHOCTH M NPOTPECCUH

Uucnoas nocneaoBaTeNbHOCTh. [I[puMepsl YNCIOBBIX MOCIEA0BATEIBHOCTEN.
beckoneunsie mocnenoBarenbHOCTH. ApudmMeTHdeckas mporpeccus u e€ CBONCTBa.
I'eomerpuueckas nporpeccusi. Popmyna oouje2o uieHa u cymmul N nepevix 4ieHos
apugmemuueckotl u 2ceomempudeckoui npozpeccuil. CXooauasics 2eomempuyecKkas npozpeccus.

PemieHue TeKCTOBBIX 32124

3anayu Ha Bce apudMeTHYeCKHE el cTBUS

Pemenne TekcToBbIX 33724 apugMeTuuecKkuM crocodbom. Vcnonb3oBanue Tabaul, cxem,
YEepTEkKEU, IPYruX CPEACTB IPEACTABIICHUS IaHHBIX IIPU PEIICHUH 3aauH.

3anayu HA ABMKeHHUE, PA0OTY M MOKYNKH

AHanu3 BO3MOKHBIX CUTYaIlMil B3aHMHOTO PacCIoIOKEeHUs 0OBEKTOB MPU UX JBUKCHHH,
COOTHOIIEHUS! 00bEMOB BHITIOIHAEMBIX padOT IPU COBMECTHOM padoTe.

3agaum HA YACTH, 10JIM, IPOLEHTHI

Peurenue 3agau Ha HaXOXKJEHUE YaCTH YMCIa M YKCia Mo ero yactu. Pemienue 3aiay Ha
MPOLIEHTHI U J0Ju. [IpuMeHnenue nponopuuii npu peeHny 3aaau.

Jlornueckue 3agadn

Pemenue nornyeckux 3anad. PeuieHue 102Uuteckux 3a0a4 ¢ nomMowsbto epagos, mabauy.

OcHoBHbIE MeTO/IbI PellieHHs TEKCTOBBIX 3a/a4: apudmMeTnyeckuil, anreOpanyecKui,
nepedop BapuaHTOB. [lepsuunvle npedcmasienus 0 Opyeux Memooax peuerus 3a0ay
(eceomempuueckue u epaguieckue memoosi).

CTaTuCTHKA ¥ TeOpHs BEPOSATHOCTEH

Crarucruka

TabnuuHoe u rpaduueckoe MpeacTaBlIeHre JaHHbIX, CTOJI0YaThie U KPYrOBbIE
ararpamMmsl, Tpaduky, TPUMEHEHHE UarpaMM U TpaguKoB IJIs OMIMCAHUS 3aBUCUMOCTEH
pealbHBIX BETUYHH, U3BIIeUeHne HHPOPMAITUHU U3 TaONUIl, JUarpamMM U rpadukos.
OnucarenpHble CTATUCTHUECKUE TIOKA3aTENN YUCIOBBIX HAOOPOB: cpeHee apudmeTnyeckoe,
Meouana, HanboIbIlIee U HAaNMEHbIIee 3HaYeHHsI. Mephbl pacceMBaHus: pa3Max, ducnepcusi u
CMaHoapmHoe OmxJioHeHue.

CnyuaiiHast ”3BMEHUYHUBOCTh. I3MEHUMBOCTH NpU U3MEpPEHUsIX. Pewarowue npaguna.
3axonomepHOCMU 8 USMEHUUBBIX BETUUUHAX.



CayuaiiHble coObITHS
Cny4gaitHble OTIBITHI (IKCTICPUMEHTHI), JJIEMEHTAPHBIC CITyJaiiHbIe COOBITUS (MCXO/IbI).
BepositHOCTH 21eMeHTapHBIX cOObITUH. COOBITHS B CITydailHBIX SKCIIEPUMEHTAX U
ONaroNMpUSATCTBYIOIINE dJIEMEHTAPHBIC COOBITHS. BeposSTHOCTH CilydalHBIX COOBITHIA. OTBITHI C
PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHSIMU. KiTaccuueckue BEpOSTHOCTHBIE OIBITHI C
HCII0JIb30BAHNEM MOHET, KYOUKOB. [Ipedcmasnenue coobimuti ¢ NOMOwblo Ouaepamm
Dinepa.llpomusononodxicuvie codvimus, 00vedunenue u nepeceyernue coovimuil. Ilpasuno
cnooicenus seposimuocmeit. Cnyuatinoiii 8b100p.Ilpedcmasnenue sxcnepumenma 8 guoe
oepesa. Hezasucumvle coobimus. YmHodcenue 8epoamnocment He3a8UCUMBIX COObIMUIL.
Ilocneoosamenvhvie nezagucumvle ucnvimanus. llpeacrapieHue o He3aBUCUMBIX COOBITHSIX B
KU3HH.

dnemenmovl KOMOUHAMOPUKU

IIpasuno ymuoscenus, nepecmanosku, pakmopuan yucna. Couemanus u yucio
couemanuui. Popmyna uucna couvemanuii. Tpeyeonvnux Ilackana. Onvimsi ¢ 60ILUWUM YUCTIOM
PABHOBO3MONCHBIX IJIEMEHMAPHBIX COObIMUL. BoiuucieHue eeposimuocmeli 8 onbimax ¢
npumeHenuem Komounamopuwix oopmyn. Ucneimanusa bepnynnu. Yenex u neyoaua.
Beposmuocmu cobvimuti 6 cepuu ucnvimanuti bepuynnu.

Cnyuaiinsle eenuqunl

3Hakomcmeo co cayuauHbiMu 8eIUYUHAMU HA NPUMEPAX KOHEYHBIX OUCKDEMHbIX
cayuatinvlx eenudut. Pacnpedenenue eeposmuocmeii. Mamemamuuecxoe oxcudanue. Ceolicmea
Mamemamuyecko2o odxcuoanus. Ilouamue o 3axone 6orvuiux uucen. Mzmepenue eeposimmocmell.
Ipumenenue 3akona 6OIbLUWUX YUCET 8 COYUOIO2UU, CIMPAXOBAHULU, 8 30PAB0OXPAHEHUL,
obecneuenuu 6e30nNACHOCMU HACENIeHUS 8 YPE3BbIYALIHLIX CUMYAYUSIX.

HcTropust MaTeMaTUKH

Bosnuxnogenue mamemamuru Kax Hayku, smanvl eé pazeumus. OcHoguvie pazoenvl
Mamemamuxu. Beioaowueca mamemamuxy u ux 6Knao 8 pazgumue HayKu.

beckoneunocmv munosicecmea npocmuix yucen. Yucna u onunel ompesrkos. Payuonanvhule
yucna. [lompedbnocmo 6 uppayuonanvruix yuciax. Llxona Iughazopa

3apoorcoenue aneeopul 6 Hedpax apupmemuxu. An-Xopezmu. Poscoenue 6ykeeHHOU
cumeonuxu. I1. @epma, @. Buem, P. [lexapm. Ucmopus sonpoca o naxodicoeHuu popmyn KopHeti
aneebpaudeckux ypasueruti cmenenetl, ooavuux wemoipéx. H. Tapmanws, [oc. Kapoano, HX.
Abenv, D.Ianya.

llosaenenue memooa Koopounam, no360JAOUWE20 NEPesoOUMsb 2eoMempuiecKue 0OvLeKmbl
Ha 361K aneedpul. Ilosenenue epaguxos pyuxyuil. P. [Jekapm, I1. @epma. Ilpumepsl pasznuurvix
cucmem KOOpouHam.

3aoaua Jleonapoo Iluzanckoco (Pubonauyu) o kporukax, uucia Pubonauuu. 3aoava o
waxmamuoui 0oocke. Cxo0UMOCHb 2e0Mempuieckoll npocpeccuu.

Hcmoku meopuu eeposmuocmeiti: cmpaxosoe oeno, azapmuule uepbol. I1. Pepma,
b.I1lackane, A. bepuynnu, A.H.Koamozopos.

Ponw poccutickux yuénvix 6 pazeumuu mamemamuxu. J1.Dunep. H.U.Jlobauesckuil,
11.J1. Yeoviwes, C. Kosanesckas, A.H.Koamozopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp |, wixona mamemamuueckux u Ha8UeayKux
Hayk, pazeumue poccutickozo ¢roma, A.H Kpvinos. Kocmuueckas npoepamma u M.B.Kenoviu.



TemaTn4veckoe IJIAHUPOBaHUE yqeﬁnoro MaTepuaJjia anreﬁpa 7 KJaacce

IMoypounoe 3 u/uen., Bcero 102 yaca

Ne Tema KounuyecrBo
IJ1aBbl 4acoB
1 Boipaxxenus. ToxnectBa. YpaBHEHUS. 22
2 OyHKIMH 11
3 CreneHb ¢ HaTypaJbHBIM [TOKA3aTEIEM 11
4 MHOroueHsl 17
S) DopMyIbl COKpPAILIEHHOT0 YMHOKEHUS 19
6 CucreMbl TUHEHHBIX YpaBHEHUN 16
7 [ToBTOpEHNE 6
Uroro 102
TemaTnueckoe NJIaHMPOBaHHe Y4eOHOI0 MaTepuasa ajiredopa 8 kiacc
IMoypounoe 4 u/uen., Bcero 136 yaca
Ne Tema KosmuecTBo
IJ1aBbI 4acoB
1 PanmonasbHbBIE TpOOH 23
2 KBanparueie kopHu 19
3 KBanparHeie ypaBHEHUS 21
4 HepaBencrBa 20
5 CreleHsn ¢ IeIbIM ITI0Ka3aTelIeM 7
6 DeMEeHTHI CTATUCTUKU 4
7 IToBTOpEeHME 8
HUroro 136
TemaTuveckoe IIaHMpPOBaHUe Y4eOHOr0 MaTepuaJia ajredopa 9 kiace
IMoypounoe 4 4/uen., Bcero 136 yaca
Ne Tema KoimnuecTBo
TJ1aBbI 4acoB
1 KBanparnunas ¢hyHKius 27
2 YpaBHEHHUs 1 HEPABEHCTBA C OJTHOM EPEMEHHOU 14
3 YpaBHEHUs 1 HEPABEHCTBA C JIBYMs IEPEMEHHBIMU 17
4 ApudmeTrrueckas ¥ reoMeTpudecKas Iporpeccuu 15
5 DeMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BEPOSITHOCTEHN 13
6 IloBTOpEHNE 16
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