MHHHCTEPCTBO IPOCBEIEHHS POCCHHCKOMN ®EJIEPALIHH
Musncreperso obpasosanus Tyabekoit obnacTi
MO Slcnoropekuii paiton
MOY "Jleuuncosckas CLI"

PACCMOTPEHO
[lesaroru4eckuM COBETOM

ITpotokon Nel

ot "31" aBrycra 2022r.

Pagouas nporpamma no ajnredpe
OCHOBHOI'0 0011er0 00pa3oBaHus
s 7-9 kiaacca

CocraBuina yuntenb MaTeMaTuku MapkenoBa AHHa BnagumupoBHa



IHosicuuTennLHAA 3aIHCKA

Paboyas nmporpamma cocTaBiieHa B COOTBETCTBUHU CO CIIEAYIOUIMMUA HOPMATUBHO-
IIPAaBOBBIMU MHCTPYKTUBHO-METOAMYECKUMH JOKYMEHTaAMHU:

. denepalibHBIN rOCYAapCTBEHHBIN 00pa30BaTEIbHBIN cTaHIApT 00IIeT0 00pa30BaHMsI,
YTBEPKJICHHBIN MTpuKa3oM MuHoOpa3zoBanus u Hayku PD ot 17 gexadps 2010 roma Nel897 «O6
YTBEPKACHUH (PeiepaibHOTO rOCYAapCTBEHHOTO CTaHapTa O0IIero 00pa3oBaHus»;

. ®denepansHoro 3akona ot 29 nekabps 2012 rona, Ne273 (DenepanbHbiii 3akoH «O0
obpazoBanuu B POy);

o [TpumepHbIe porpaMMbl OCHOBHOTO 0011ero oOpa3oBanus. Matematuka 5 — 9
kiaccel- M.:IIpocsemenue, 2011;

o ABTopckue nporpammbl: Matemaruka. COOpHHUK pabo4yuX mporpaMm. 7-9 Kinacchl:
mocooue sl yauTesnei oomeodpa3zoBaTeNbHBIX opranmu3anuii / [coct. T.A. Bypmucrposa]. - M.:
[poceemenue, 2016 (xk YMK I'. B. [lopodeesa u ap. «Anredpa 7-9 kiacc.»).

M3yuenne MaTeMaTHKU Ha CTYIIEHHM OCHOBHOI'O 00IIero oOpa3oBaHusl HAIIPABICHO Ha JIOCTUKEHUE
CHEAYIOUIMX LeJei:

— OBJIAJICHME CHCTEMOW MaTeMaTM4YeCKMX 3HAaHUH M yMEHUH, HeOOXOAMMBIX JUIsl IPUMEHEHUS B
HpaKTH‘{CCKOﬁ ACATCIIBHOCTU, U3YYCHHUA CMCKHBIX JUCHUILIINH, ITPOAOJIKCHUA O6p8,30BaHI/I$[;

— (hopMUpOBaHME KAUECTB JIMYHOCTH, HEOOXOAMMBIX YEJIOBEKY JUIsl IOJTHOLCHHOM )KU3HU B COBpe-
MCHHOM O6HICCTB€I SICHOCTb U TOYHOCTH MBIC/IN, KPDUTUYHOCTb MBIINUJICHWA, MHTYUIIHA, JIOTUYCCKOC
MBIIICHHUE, SJIEMEHTHI aJITOPUTMHUYECKON KYIBTYPBI, IPOCTPAHCTBEHHBIX MPEICTABICHHIA, CIIOCO0-
HOCTb K IIPEOJIOJIEHUIO TPYAHOCTEMH;

— (hopmupoBaHue TpeACTaBICHUN 00 UIEAX U METOJaX MaTEMaTHKH KaK YHHUBEPCAIBHOTO SI3bIKA
HayKU U TEXHUKH, CPEACTBA MOJEIUPOBAHMS SBICHUN U IIPOLIECCOB;

— BOCHIUTAHHUEC KYJIbTYPbl JUYHOCTH, OTHOIICHUA K MATCMATHKE KaK K 4YaCTHU 06HI€‘~I€J'IOB€‘~I€CKOI>1
KYJbTYpbl, IOHUMAHUE 3HAYUMOCTH MAaTEMATUKH JUIsl HAYYHO-TEXHUYECKOI0 Iporpecca.

3agauu yueOHOro npeamera Matematnueckoe oOpa3oBaHHE B OCHOBHOM IIKOJIE CKJIa/IbIBAETCS U3
CIIEAYIOIIMX COJIepXKAaTeIbHBIX KOMIIOHEHTOB (TOUHBIE Ha3BaHMsA OJOKOB): apupMeTHKa; anredpa;
reOMETpPHUsI; JIEMEHThl KOMOMHATOPUKHU, TEOPUH BEPOSTHOCTEN, CTATUCTUKU U JIOTUKH. B cBoei co-
BOKYITHOCTH OHM OTpa)karoT OOraThlii ONBIT O0Oy4YEeHUs MaTeMaTHUKE B Halllel CTpaHe, YUYUTHIBAIOT
COBPEMEHHBIE TEHJICHLIMU OTEYECTBEHHON M 3apyOeKHOH IIKOJIBI M MO3BOJIAIOT PEeau30BaTh IMO-
CTaBJICHHbIE IEpe]] LIKOJbHBIM 00pa3oBaHHEM 1€ Ha MH()OPMALMOHHO €MKOM M INPaKTHYECKH
3HAYMMOM Matcpualic. OtH COACPIKATCIIBHBIC KOMIIOHCHTEI, pa3BHUBAasACh HAa IMPOTAIKCHUNU BCCX JICT
00y4eHHs, eCTECTBEHHBIM 00pa3oM MeperuieTaroTcss U B3aMMOJAEHCTBYIOT B Y4eOHBIX Kypcax. B
paMKax yKa3aHHBIX COAECPKATENbHBIX JMHUI PEIIAOTCs CIEAYIOIINE 3a0a4Hu:

— cHCTeMaTH3allks CBEJCHUN O YMCIIax; U3y4yeHHe HOBBIX BUIOB YHCIIOBBIX BBIpaXEHUN U HopMyi;
— COBEpUICHCTBOBAHME MPAKTUYECKUX HABBIKOB M BBIYHUCIUTENBHOM KyJIbTYpbl; MpHOOpeTeHHe
MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JUISI TOBCETHEBHON YKU3HU;

- CbOpMI/IpOBaHI/Ie MAaTE€MAaTUYCCKOr o arirapara ajid pEeIICeHHA 3aJad U3 MAaTCMAaTHUKH, CMCKHBIX
[IPEAMETOB, OKPYKAIOLIEH PEAIbHOCTH;

— Pa3BUTHUEC aJITOPUTMHUYCCKOTO MBIIIJICHHA, HGO6XOJII/IMOFO, B YaCTHOCTH, IJI1 OCBOCHHA KypCa UH-
(dbopmaTuKH; OBJIaZICHUE HABBIKAMH JIETYKTUBHBIX PacCyKICHUM;

— pa3BuUTHE BOOOpaKeHHUs, CHOCOOHOCTEHM K MaTeMaTHYECKOMY TBOPYECTBY;

— BO)XHOM 3a1aueil u3ydeHus aareopsl ABIsSETCS MOTYYEHUE IKOJIbHUKAMU KOHKPETHBIX 3HAHUH O
GYHKIUAX KaK BaKHEHIIeH MaTeMaTH4eCKOW MOJIENN /JIsl ONUMCaHUs U MCCIIeI0BaHusl pa3HooOpas-
HBIX NPOLIECCOB (PAaBHOMEPHBIX, PABHOYCKOPEHHBIX, SKCIIOHEHIIMAIBHBIX, IEPUOJUYECKUX U 1Ip.),
U1 OPMUPOBAHUS y y4alllUXCsl IPEACTABICHUH O POJIM MaTeMaTHKH B Pa3BUTHUU LIUBUIM3ALUU U
KYJIBTYPBHI.



JInuyHOCTHBIE, MeTaNpeAMeTHbIe, PeIMEeTHbIE Pe3yJbTaThl

[IporpamMma obecrieunBaeT NOCTHKEHUE CIEAYIONINX PE3YIbTaTOB OCBOCHHS 00pa3oBaTellb-
HOM MporpamMMbl OCHOBHOT'O 00111ero 00pa3oBaHUs:

JTUYHOCTHBIE:

1) chopmupoBaHHOCTH OTBETCTBEHHOI'O OTHOLICHHS K YYEHHIO, TOTOBHOCTh M CIOCOOHOCTH
o0yJaromuxcsi K CaMOPa3BUTHIO ¥ caMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMH K OOYYCHHIO U TIO3HA-
HUIO, BEIOOPY JalIbHEHIIIero 00pa3oBaHus Ha 0a3e OPUEHTUPOBKU B MUpE Mpodeccuit u nmpodeccu-
OHAJIBHBIX TPEINOYTEHUIN, OCO3HAHHOMY MOCTPOSHUIO WHANBUIYAILHON 00pa3oBaTebHON TpacK-
TOPUHU C YIETOM yCTONUMBBIX MO3HABATEIHHBIX HHTEPECOB;

2) cpOpMUPOBAHHOCTH IIEJIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTHUKHY;

3) chopmupoBaHHOCTE KOMMYHHUKATHBHON KOMIIETCHTHOCTH B OOIIEHUU U COTPYIHUYECCTBE
CO CBEPCTHHKAMHU, CTApIIMMU U MJIAAIIUMU, B 00pa30BaTeIbHOM, 0OIIECTBEHHO MOJIE3HOM, yueOHO-
HCCJICIOBATEILCKOM, TBOPUECKON U IPYTUX BHJIAX JCATCIHHOCTH,

4) yMeHue ACHO, TOYHO, TPAMOTHO U3JIaraTh CBOU MBICIH B YCTHOW M MUCHbMEHHOW peyH, Mo-
HUMaTh CMBICJT TTOCTABJICHHOM 3a/Jayd, BBICTPAWBATH APTyYMCHTALUIO, MPHUBOJIUTH IPUMEPHI U
KOHTPIIPUMEDHI;

5) mpeacTaBieHUE O MAaTEMaTHYECKON HayKe Kak cepe 4eraoBedecKO ACSITeNbHOCTH, 00
sTanax e€ pa3BUTHsI, O €€ 3HAYMMOCTH JJIs Pa3BUTHS [IUBIIIU3AIINH;

6) KPUTHYHOCTh MBIIUJICHHS, YMCHHE PACIIO3HABATH JIOTHUECKA HEKOPPEKTHBIC BHICKA3bIBA-
HUS, OTJIMYATh TUIIOTE3y OT (PaKTa;

7) KpeaTHBHOCTh MBINUICHHS, WHUIIMATHBA, HAXOIIMBOCTh, aKTUBHOCTh IPHU PEUICHUH AaJI-
reOpanyecKkux 3ajaay;

8) yMeHre KOHTPOJIUPOBATH MTPOIIECC M PE3YJIbTAT yUeOHONH MAaTeMAaTHYECKOM JIeATEITbHOCTH;

9) coCOOHOCTH K IMOLIMOHATILHOMY BOCTIPUSATHIO MAaTEMaTHYECKUX OOBEKTOB, 3a]ad, pele-
HUMW, PacCyKICHUMN.

MeTanpeaMeTHbIE:

1) ymMeHue caMOCTOSTENIBHO TUIAHUPOBATh ANBTEPHATHBHBIC ITYTH JOCTHXKCHUS IICNIeH, 0CO-
3HAHHO BBIOMpPATh Hauboee 3 (HeKTUBHBIE CIIOCOOBI pelIeHHs YIeOHBIX U TT03HABATEeNbHBIX 3a71a4;

2) yMEHHE OCYILECTBIATh KOHTPOJb 110 PE3yNIbTaTy U MO croco0y AeMCTBUS HAa YPOBHE MPO-
W3BOJLHOTO BHUMAHUS U BHOCUTh HEOOXOIMMbIE KOPPEKTHUBBIL;

3) yMeHHEe aJICKBATHO OIICHWBATh MPABUIBHOCTh HJIM OIMIMOOYHOCTH BBHITIOTHCHHS YIeOHOM
3aaun, e€ OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOYKHOCTH €€ PelIeHUs;

4) 0CO3HAHHOE BIAJICHHE JIOTHUYECKUMHU JICUCTBUSIMH OIPEACICHUS MOHATHH, 0000IeHus,
YCTaHOBJICHUsSI aHAJIOTHM, KiIacCHU(PHUKAIMM HAa OCHOBE CaMOCTOSITENILHOTO BBIOOpAa OCHOBAHHWHA U
KPUTEPHUEB, YCTAHOBJICHUS POJIOBUIOBBIX CBS3CH;

5) yMeHHe yCTaHaBIUBATh MPUUYMHHO-CIIEICTBEHHBIE CBS3HU; CTPOUTH JIOTHYECKOE PacCykIe-
HUE, yMO3aKIloueHHe (MHIYKTUBHOE, ISAYKTUBHOE | 110 aHAJIOTHUHN) ¥ BBIBOJIBI;

6) ymMeHue co3JaBaTh, MPUMEHSTh M MPEOOpPa30BHIBATh 3HAKOBOCHMBOJIMYECKHE CPEICTBA,
MOJICTTH M CXEMBI IS PEIICHUsT yIdeOHBIX U MMO3HABATEIILHBIX 33]1aY,

7) yMeHHEe OpraHU30BBIBATh Y4EOHOE COTPYAHHUYECTBO U COBMECTHYIO ACSITEIBLHOCTh C yUU-
TeJeM M CBEPCTHUKAMU: OMPEICIIATh [EIH, pacupesesienne GYHKIUH U poJield y9acTHUKOB, B3au-
MojielicTBrE U 00IIre crocoObl paboThl; yMEHHE padOTaTh B TPYIIE: HAXOIUTH 00Iee pelIeHne U
pa3periath KOHMIUKTH HA OCHOBE COTJIACOBAHMSI TIO3HIIMIA U YIE€Ta HHTEPECOB; CIIYIIATh MMAPTHEPA;
(dbopMynupoBaTh, apryMEHTHPOBATh U OTCTaUBATh CBOE MHEHUE;

8) chopmupoBaHHOCTH yueOHOUW U OOIIENOIH30BATEIHLCKOW KOMIETEHTHOCTH B 00JIACTH HC-
MOJIb30BaHUS WH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHonorui (MKT-koMneTeHTHOCTH);

9) nepBoHauaNbHbBIE MIPEICTaBICHUS 00 UIESIX M O METO/AaX MaTEeMaTHKU Kak 00 yHUBEpcasb-
HOM SI3bIKE HAYKU U TEXHUKH, O CPEJICTBE MOJICTHPOBAHUS SIBJICHUI U TIPOIIECCOB;

10) ymeHue BUIETh MAaTEMAaTHUUYECKYIO 3a7jauy B KOHTEKCTE MPOOJIEMHOM CUTyallud B APYTUX
TUCIUIUTNHAX, B OKPYKAIOMICH KU3HU;



11) yMeHre HaXOIUTh B PA3JIMYHBIX UCTOYHUKAX WH(OPMAIIHIO, HEOOXOAUMYIO ISl PELICHHUS
MaTEeMaTHYECKUX MpoOeM, U MPEICTaBIATh €€ B MOHATHON (opMe; MPUHUMATh PELIEHUE B YCIIO-
BUSIX HEMOJHON M N30BITOYHOM, TOUHOW U BEPOATHOCTHOU MH(POPMALIUY;

12) ymeHue MOHMMAaTh U HCIOJIb30BaTh MaTeMAaTHUYECKUE CPEACTBA HATJISIAHOCTH (PUCYHKH,
YEepTEXH, CXEMBI U JIp.) AJI WUTIOCTPALMM, HHTEPIIPETALINN, apTyMEHTAIUH;

13) yMeHue BbIIBUraTh TUIIOTE3bI IPH PEUICHUH Y4eOHBIX 3a/1a4 U TOHUMAaTh HEOOXOAUMOCTh
UX NIPOBEPKH;

14) yMeHue NpUMEHATh WHIYKTUBHBIC U JE€TyKTHUBHBIE CIIOCOOBI pacCyKJI€HUH, BUAETh pas3-
JIMYHBIE CTPATETUN PELIEHUS 3aay;

15) noHnMaHue CyIIHOCTH ITOPUTMUYECKHUX MPEINUCAaHUI U YMEHUE eWCTBOBAaTh B COOT-
BETCTBUU C MPEAJIOKEHHBIM aJITOPUTMOM;

16) yMeHre caMOCTOSITENIbHO CTaBUTh 11€JIU, BEIOUPATh U CO3[1aBaTh AJITOPUTMBI [Tl PEIICHHUS
yueOHBIX MAaTEeMaTHYECKUX MPOOIIeM;

17) yMeHue MIaHUpOBaTh U OCYLIECTBIIATD JI€ATEIbHOCTh, HAIIPABICHHYIO HA PEIICHUE 33/a4
HCCIIEIOBATENBCKOIO XapakTepa.

MIpEAMETHBIE:

1) ymenne paboTaTh ¢ MaTEMaTHIECKHM TEKCTOM (CTPYKTYpHUpPOBaHHUE, M3BJICUCHUE HEOOXO-
auMoi nHpopManuu), TOYHO U TPaMOTHO BBIpaKaTh CBOM MBICIH B YCTHOW UM MUCHMEHHOW pedu,
MIPUMEHSISI MaTEMaTUYECKYI0 TEPMHUHOJIOTUIO U CUMBOJIMKY, UCIOJIb30BaTh Pa3jIMyYHbIE S3bIKU Ma-
TEMaTUKU (CJIOBECHBIM, CUMBOIWYECKUH, Trpaduyeckuii), 000CHOBBIBATh CY>KICHHS, MPOBOAMUTH
KJ1accU()MKALUIO, TOKA3bIBATh MATEMATHUECKUE YTBEPIKICHIS,

2) BnajgeHue 0a30BbIM MOHATUHWHBIM allapaToOM: UMETh MPEJICTABICHUE O YMCIIE, BIaJCHUE
CHMBOJIBHBIM SI3BIKOM aireOpbl, 3HAHUE 3JIEMEHTAPHBIX (YHKIMOHAIBHBIX 3aBUCUMOCTEH, GOpMHU-
pOBaHUE MPEACTaBICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAJIbHOM MHPE U O Pa3IMYHBIX
crocofax uX U3ydeHust, 00 0COOEHHOCTSX BBIBOJIOB U TPOTHO30B, HOCAIINX BEPOSTHOCTHBIM Xapak-
Tep,

3) yMeHue BBIIOJHATH ajredpanyeckue Mnpeodpa3zoBaHUs pallMOHAIbHBIX BBIPAXKEHUM, NMpU-
MEHSATh MX JUIS pelleHUs] y4yeOHbIX MaTeMaTH4YecKHX 3a/ad M 33/]a4, BO3HUKAIOIUX B CMEKHBIX
y4eOHBIX IpeaMeTax;

4) yMmMeHue NOoJb30BaThCs MaTeMAaTHYECKUMHU (OpMyJaMH M CaMOCTOSITEIBHO COCTaBIIAThH
(hopMyIBI 3aBUCUMOCTEH MEXIy BEIMYMHAMH Ha OCHOBE OOOOIIEHUS] YACTHBIX CIy4aeB M JKCIIe-
PUMEHTA;

5) yMeHue pemiath JUHEHHbIE U KBaJpaTHbIE YpaBHEHMsI U HEPABEHCTBA, a TaKyKe IMPUBOJU-
Mbl€ K HUIM YpPaBHEHUs, HEPABEHCTBA, CUCTEMBI; IPUMEHATH I'paduuecKue MpeicTaBlIeHus i pe-
IIEHHUS] U UCCIIEIOBaHMs YpPaBHEHUN, HEPABEHCTB, CUCTEM; NPUMEHSThH MOJTYYEHHbIE YMEHUS s
pelIeHns 3a/1a4 U3 MAaTEMaTUKH, CMEXKHBIX ITPEIMETOB, IPAKTUKH;

6) oBiaseHue cucTeMOW (YHKIIMOHAIBHBIX MOHITUN, (PYHKIHOHAIBHBIM S3bIKOM U CHMBO-
JMKOW, YyMEHHE CTPOUTh Ipaduku (QyHKIHMHA, OMUCHIBaTH MX CBOICTBA, MCIOJIB30BaTh (YHKIIHO-
HaJbHO-TpadUyYeCcKue Mpe/ICTaBICHUs AJIs ONMUCAaHUS W aHaju3a MaTeMaTHYeCKHX 33/a4 U peab-
HBIX 3aBUCHUMOCTE;

7) oBia/zieHue OCHOBHBIMHM CIOCOOAMM MPECTABICHUS U aHAJIM3a CTaTUCTUYECKUX JAHHBIX;
YMEHHE pelaTh 3a/1a4i Ha HaX0X/IeHHE YacTOThl U BEPOSITHOCTH CITyYalHBIX COOBITHIA;

8) yMeHue MPUMEHSTh U3yYeHHbIE MOHSITHS, Pe3yJbTaThl U METO/AbI IPU PELICHUU 3a/1a4 U3
Pa3IMYHBIX pa3/eloB Kypca, B TOM YHCIIE 33/1a4, HE CBOASILUXCS K HEMOCPEICTBEHHOMY ITPUMEHE-
HUIO U3BECTHBIX aITOPUTMOB.



COJIEP’)KAHME YYEBHOT'O ITPEJIMETA AJITEBGPA
7 KJIACC (102 u)

Yucaa
OTHoOmIEeHne ABYX YHCeJ
[Iponopiuu. CBolicTBa NpONOPIKA, MPUMEHEHHUE MPOMOPIUNA U OTHOUIEHUM MPU PEIICHUN
3azad.
Cpennee apudpmerudeckoe ymuces
Cpennee apudmernueckoe AByx uucen. M3o0paxeHue cpeaHero apupMeTH4ecKoro IBYX
Yycell Ha YUCIIOBOH MpsiMoi. PelieHue mpakTH4ecKux 3a/1ady ¢ MPUMEHEHHEM CPeaHero apudmeru-

yeckoro. Cpednee apughmemuyeckoe HeCKOIbKUX YUCEL.

PanuonajnHBIE YHcIa

MHokecTBO palMoHaIbHBIX 4ncen. CpaBHEHUE pallMOHAIBHBIX 4Kcel. [lefcTBus ¢ panuo-

HaJbHBIMU YKClIaMU. [Ipedcmasnenue payuoHaibHO20 YUCIA 0eCAMUYHOU OpOoObIO.
ToxnecTBeHHBbIE Pe0OPa30BAHUA

YucnoBbie 1 OyKBeHHbIE BBIPAKCHHSA

Bripaxxenue ¢ nepeMeHHO. 3HaueHue BbIpakeHus. [lopcraHoBKa BBIpaKEHUH BMECTO Iie-
pemenHbIX. [IpeoOpa3oBaHue OYKBEHHBIX BBIPAKEHUU HA OCHOBE CBOMCTB apU(METUUECKHUX JIEH-
ctBuil. [IpaBuna packpbiTus ckoOok. IIpaBuio npuseneHus nooOHbIX ciaraembiX. [IpaBuiio npu-
BEJICHUS IOJJOOHBIX ClIaraeMbIX. YIIPOIIEHUE BBIPAKEHUH.

Henblie BeIpaeHus

Cremnenp ¢ HaTypaJbHBIM IOKa3aTesneM M €€ cBoiicTBa. [IpeoOpa3oBaHus BbIpaXeHH, co-
JiepKallliX CTETEHU C HaTypaJbHbIM [TOKA3aTEJIEM.

OpnHousneH, MHOTOwWIeH. JIeHCTBHUSA ¢ OAHOYJICHAMU W MHOTOWIEHAaMH (CI0KEHUE, BBIYMTA-
Hue, yMHOXeHHE). DopMyIibl COKpaIlEHHOTO YMHOKEHUS: pa3HOCTh KBAJpaToB, KBaJpaT CyMMBI U
paszHocTH. PaznokeHue MHOroudjeHa Ha MHOXXHMTEIHM: BbIHECEHHE OOIIEro MHOXKUTENS 32 CKOOKH,
2PYNRUPOBKA, NpUMeHeHue Gopmyn cokpauwjénno2o ymuocenus. DopMmyia pa3HOCTU U CYMMBI KY-
00B.

YpaBHeHUs M HEPABEHCTBA
PagencrBa
YucnoBoe paBeHCTBO. CBOKCTBA YHCIIOBBIX PABEHCTB. PABEHCTBO € MEPEMEHHOM.

YpaBHeHus



[TonsiTve ypaBHEHUs U KOpHS ypaBHEHUs. [Ipedcmagnenue 0 pagHOCUNIbHOCMU YPAGHEHULL.
Obaacms onpedenenus ypasrenus (061acms OONYCMUMbBIX 3HAYeHUL nepemeHtoll). Pewenue ypas-
HEeHULl ¢ NOMOWbIO PA3NONCEHUSL HA MHONCUMETU.

JIuHeiiHOe ypaBHEHHE U €r0 KOPHU

Pelienue nuHeWHbIX ypaBHEHU. Konuuecmeo KopHel TuHeuH020 YpasHeHuUsl.

JIpoOHO-panuOHAIbHbIE YPABHEHUS

Pemenune npocreiimmx ApoOHO-TMHEHHBIX YPAaBHEHUH.

HepaBencrBa

Yucnossle HepaBeHcTBA. CBOICTBa YMCIIOBBIX HepaBeHCTB. [IpoBepka cnpaBeqIMBOCTH He-
PABEHCTB MPU 33/IaHHBIX 3HAYCHUSAX TIEPEMEHHBIX.

DOyHKUUHA
JlexapToBbl KOOpAMHATHI HA TUIOCKOCTH. DOpMHUpOBaHUE MPEICTABICHUM O MeTampeaMeT-

HOM IOHATHH «KoOpAuHATH». I pagux 3asucumocmu y =|x.

Penrenne TeKCTOBLIX 3a7a4

3agauu Ha Bce apupMeTHYecKHe NelCTBUSA

Pemenne TekcTOBBIX 3amad apudMeTHUECKUM criocoOoM. Mcmonbp3oBaHHME TaOHIL, CXEM,
YyepTexkel, APyrux CpeJCcTB MPeICTaBICHHS JaHHBIX IPU PEIIEHUH 3a/1auH.

3agaun Ha IBHKeHHE, pa00Ty M MOKYIIKH

AHaIM3 BO3MOXKHBIX CHTyalliii B3aMMHOTO PACIOJIOKEHHUS OOBEKTOB MPH UX JBHKEHHH, CO-
OTHOIIIEHUS 00BbEMOB BBITIOJTHSAEMBIX padOT MPU COBMECTHOM padorTe.

3agayu HA YACTH, 101, IPOIEHTHI

Pemenne 3amau Ha HaxOXKICHHE YacTH YMCIA W YMCTA MO ero 4acTu. PemieHue 3amad Ha
MPOIEHTHI U 10yU. [I[puMeHeHne POTOPIHiA TPU PEIICHNH 33/1a4.

Jlornueckue 3agauu

Pemenue noruueckux 3agau. Peutenue no2uyeckux 3a0ay ¢ NOMowbio epagos, maoauy.

OcHOBHBbIE MeTO/bI pPelIeHHs TEKCTOBBIX 3a/1a4: apupMETUUECKH, anredpanyeckuii, me-
pebop BapuaHTOB. [lepsuunbie npedcmasienus 0 Opyeux Memooax peulenus 3a0ay (ceomempuye-
cKue u epaghuveckue memoovi).

CTaTHCcTHKA U TeOpHUsl BepPOSITHOCTEMH

Crarucruka

TabnmuuHoe ¥ TpaduyuecKoe MpeACTaBICHNE TaHHBIX, CTOJIOYAThIE U KPYTOBBIE THATrPaMMEI,
rpaduKy, TPUMEHEHNE IHarpaMM U TpaduKOB IS ONHMCAHHS 3aBUCHMOCTEH peabHBIX BEIIMYHH,
U3BJIeYCHHE WH(POPMAIIMK U3 TaOJIHUIl, Tuarpamm u rpadukoB. OnucareabHbIe CTATUCTUIECKHUE T10-
Ka3aTelM YMCIIOBBIX HAOOPOB: cpenHee apudMeTHdeckoe, meouara, HauboblIee U HauMEHbIIIee

3Ha4YCeHUs. Mepbl pacCenBaHUs: pa3Max.



Cuayuaiinbie cOOBITHS

CrnyualiHble ONBITHI (3KCIIEPUMEHTHI), 3JIEMEHTApPHBIE CilydaiiHble coObITHS (McX0bl). Bepo-
ATHOCTHU 3JIEMEHTApHBIX COOBITHI. COOBITHS B CIIy4allHBIX SKCIIEPUMEHTaX U OJaromnpHsTCTBYIO-
M€ 3JIeMEHTapHble COOBITHS. BeposTHOCTH ciydyalHBIX cOObITHI. ONBITHI C PAaBHOBO3MOXHBIMU
AJIeMEHTapHbIMU cOObITHsIMH. Kitaccuyeckue BEpOSTHOCTHBIE OMBITHI C MCIOJB30BAHUEM MOHET,
KyOuKkoB. [Ipedcmasnenue cobvimuii ¢ nomowpio ouazpamm Jinepa. [Ipomusononodcuvie coowi-
musl, 06veouneHue u nepeceyenue cooblmuil.

HUcTopusi MaTeMaTHKHU

Bosnuknogenue mamemamuxu kax Hayku, smanvl eé pazeumus. OcHo8Hble pazoenvl mame-
mamuku. Beloarowuecs mamemamuky u ux 6Ka1do 6 paseumue HayKu.

beckoneunocmo mnoscecmea npocmeix uucen. Hucia u onunel ompesxos. Payuonanvhvie
yucna. [lompebrnocmo 6 uppayuonanvuwix yuciax. Llxona Iughazopa

3apooicoenue ancebpvi 6 nedpax apupmemuru. An-Xopesmu. Poswcoenue OYKeeHHOU CUMBO-
auxu. I1.@epma, ©. Buem, P. /{exapm.

Hcmoku meopuu eeposmuocmeii. cmpaxogoe 0€10, azapmmusle uzpbi.

8 KJIACC (105 v)
Yuciaa

HppanuoHajbHble YHCIA

[TousTue HppanuOHAJILHOI'O YHrCJIia. Pacno3naBanue HppauOHAJIbHBIX YUCCII. HpI/IMepLI H0-

Ka3arenbcTB B anredpe. MppalroHalbHOCTh YKCiIa \/E . [Ipumenenue B reomerpunt. Cpagnenue up-
PAYUOHATbHBIX YUCE]L.

ToxnecTBeHHBIEC IPE0OPa30BaAHUA

Lenbie BoIpaeHust

Ksaopammuuvlii mpexunen, pasnoxcenue K8aOpamuo2o mpexuiena Ha MHOXCUMeU.

JIpo0HO-paliOHA/IbHBIE BbIPAKEHUS

Crenenb ¢ nebM nokaszarenaeM. CBocTBa ¢ 1enbIM nokasateneM. I[IpeobpazoBanue qpo0d-
HO-JIMHEWHBIX BBIPAKEHUHN: CIIOKEHUE, YMHOXEHUE, NeNieHnue. Aneeopauveckas opobw. [Jonycmu-
Mble 3HAYEHUs. NEPEMEHHBIX 8 OPOOHO-PaAYUOHANbHLIX ebipadcenusix. CokpaweHue aneeopauieckux
opobeii. Ilpusedenue ancebpauueckux opodeii k obwemy 3namenamenio. /leiicmsus ¢ anreebpaute-
CKUMU OPOOAMU. CLOdHCEHUE, bIYUMAHIE, YMHOMNMCEHUE, OelleHue, B036e0eHUe 8 CINENEHb.

IIpeobpazosanue vlpadiceHuil, cOOEPAHCAUUX 3HAK MOOYIIA.

KBaaparabie kopHu

Apudmernueckuil KBaJpaTHbI KopeHb. [IpeoObpazoBaHne BBIpaKEHHUN, COAEPIKAIINX KBa-
paTHble KOPHU: YMHOXKCHHE, AEJCHHE, BBIHECEHHE MHOXXHTENS H3-TI0Jl 3HAKa KOPHS, 6HeceHue

MHOXMCUmesi n00 3HaK KopHs. Kybuuecknii kopens. CBOMCTBa KBAaAPaTHOTO KOPHSI.



YpaBHeHUs1 1 HEPABEHCTBA

KBaapaTHoe ypaBHeHHe H er0 KOPHH

KBanparnsle ypaBHeHus. HenonHble KBagpaTHble ypaBHEHUS. JJUCKpUMUHAHT KBaJApaTHOTO
ypaBHeHus. DopMmyrna KOpHEH KBaapaTHOro ypaBHeHUs. leopema Buema. Teopema, obpammuas
meopeme Buema. PelieHne KBaJpaTHBIX YpaBHEHMI: MCIIOJIb30BaHUE (POPMYJIBI ISl HAXOXKACHUS
KOpHEH, epaguueckuii Memoo pewleHus, paznodxiceHue Ha MHOJMCUMeNU, noobop KopHell ¢ UCHOIb30-
sanuem meopemvl Buema. Konuuecmeo xopmueili k6a0pamnozo ypagnenus 6 3a8UCUMOCIU Om €20
ouckpumunanma. bukeaopammnvie ypasuenus. Ypaenenus, ceooumvle K TUHEUHbIM U K8AOPAMHBIM.

JApoOHo-pannoHaJIbHbIE YPAaBHEHUS

Pemenne npocredmmx qpoOHO-IMHENHBIX ypaBHEHUI.

Cucrembl ypaBHeHU#

VYpaBHEeHHE ¢ ABYMs NIEPEMEHHbIMU. JINHENHOE ypaBHEHHE ¢ ABYMs NIEPEMEHHBIMU. [Ipsamas
KaK epaguueckas unmepnpemayus JUHEeNH020 YPAGHeHUs C 08YMsl NePeMEeHHbIMU.

IlonsiTe cucreMbl ypaBHeHHM. PellieHne cucreMbl ypaBHEHUM.

MeTtobl peuieHus] CUCTEM JIMHEHWHBIX YpPAaBHEHUU C JIBYMSl NEPEMEHHBIMU: epaghuuecKuti
Memoo, Memoo CA0HCeHUs, METO, TTIOACTAHOBKH.

DOyHKUNH

[Tpumeps! (yHKIUH, MMOIy4aeMbIX B MPOIIECCE MCCIENOBAHMS Pa3IMYHbIX peajlbHBIX MPO-
LIECCOB U pelleHus 3aj1ad. 3HayeHue GyHkuuu B Touke. I'padux Pynkumu. CoiicTBa QyHKIUII:
o0JIacTh ONpeJeNieHsl, MHOXECTBO 3HAUEHWM, HYJIM, HPOMEXYTKM 3HAKONOCTOSIHCTBA, Yem-
HOCMb/HeuemHOoCmb, TPOMEKYTKH BO3pacTaHUs M yObIBaHMs, HauOoJIbIlIee U HAUMEHbIlIee 3Haue-
uust. Mccnenosanue GpyHkipu no ee rpaduky. Jlunerinas pynkius y=kx+I

OO0paTHasi NPONOPUHOHAIBHOCTH

k k
CroiicTBa QyHKIMU Y =—Y = = ['unepbomna.
X

Tpagpuru Gymnxyuii 'y =~Ix

Pemienue TeKCTOBBIX 32124

3anauyu Ha Bce apudMeTHYecKue NeiCTBUSA

Pemtenne TekcTOBBIX 3amau apudMeTHuecKuM crocoOoM. Mcmonb3oBaHue TaOIHIL, CXEM,
YepTexkel, APYrux CpeaCTB MPEICTABICHHS JAaHHBIX IPU PEIICHUH 3a/1auH.

3agaun Ha IBH:KeHHe, pa00Ty U MOKYNKH

AHam3 BO3MOXKHBIX CHTyalliii B3aWMHOTO PACIIOJIOKEHHSI OOBEKTOB MPH UX JBHKEHHH, CO-
OTHOIIECHUS 00BEMOB BBITIOJIHAEMBIX pabOT P COBMECTHOM padoTe.

3agauyu HA YACTH, 10JIH, POIEHTHI



Pemenne 3amau Ha HaxOXKIGHHME YacTH YMCJIAa W 4YMCIa MO ero yactu. Pemenue 3amau Ha
IIPOLEHTHI U Aoiu. [IpuMeneHne nponopuuil npy peleHn  3a4a4.

Jloruyeckue 3axaumn

Pemenue noruueckux 3anad. PeuieHue 1o02uieckux 3a0ay ¢ noMowsto epagos, maonuy.

OcHoBHbIE MeTO/IbI pellleHUs] TEKCTOBBIX 3a/1a4: apupMeTuyecKuil, anredpanveckuii, me-
pebop BapuaHTOB. [lepsuunvie npedcmagieHus 0 Opyeux mMemooax peuleHus 3a0ay (2eomempuye-
CKue u epaghuyeckue memoobwl).

CrarucTuKa ¥ Teopusi BEpPOSITHOCTE

Crarucruka

TabnmuuHoe 1 TpaduyuecKoe MpeACTaBICHUE JaHHBIX, CTOJIOYAThIE U KPYTOBBIE THATrPaMMBI,
rpaduKy, IPUMEHEHNE IUarpaMM U TpaduKOB JJIs ONMCAHMS 3aBUCHMOCTEH peabHBIX BEJIWYHH,
u3BJeYeHHe UH(POpMalMu U3 Tabiull, quarpamm u rpadukoB. OnucareiabHble CTATUCTUYECKHUE T10-
Ka3aTelld YMCIOBBIX HAOOPOB: cpelnHee apupMeTudecKkoe, Meduana, Hauboblliee U HauMEHbIIIee
3HaueHus. Mepbl paccenBaHus: pazMax. CiyyailiHas U3MEHUYMBOCTh. VI3MEHUMBOCTH IIpHU U3MeEpe-
HusX. Pewarowue npasuna. 3axonomepHocmu 8 USMEHYUBbIX BENUUUHAX.

Cayuaiinbie coObITHS

CrnyuaiiHble ONBITHI (3KCIIEPUMEHTHI), SJIEMEHTApHBIE Cay4aiiHble coObITHs (HCcX0Ibl). Bepo-
SATHOCTH 3JIEMEHTapHbIX COOBITHH. COOBITHS B CIy4allHBIX SKCIIEPUMEHTaX U OJIaronpHUsTCTBYIO-
II1e 3JIEMEHTapHble cOObITHUS. BeposTHOCTH ciydyaliHBIX cOObITHI. ONBITEI C PAaBHOBO3MOXHBIMU
ANeMEHTapHBIMU coObITUsIMH. Kitaccudyeckue BEpOATHOCTHBIE OMBITHI C MCIOJIB30BAHHEM MOHET,
KyOukoB. [Ipedcmasnenue cobvimuii ¢ nomowpio ouazpamm inepa. I[Ipomusononodcuvie coovi-
musi, 00veouneHue u nepecevenue coovimuti. Ilpasuno croxcenusn eepossmuocmeit. Cnyyaunslil 6vi-
oop. Ilpeocmasnenue sxcnepumenma 6 sude oepesa. Hezasucumvie codvimus. Ymnoorcenue epo-
amHocmetl He3asucumuvlx codovimuii. Ilocnedosamenvhvie Hezagucumvle ucnvimanus. Ilpencrasie-
HHUE O HE3aBUCUMBIX COOBITUSAX B XKH3HH.

Dnemenmovl KOMOUHAMOPUKU

IIpasuno ymnoowcenus, nepecmanogxu, pakmopuan yucia. Couemanus u Yucio couemanull.
Dopmyna yucna covemaHuil.

Hcropus MaTeMaTHKHU

3apoorcoenue ancebpvl 6 neopax apupmemuru. An-Xopeszmu. Poscoenue OYK8eHHOU CUMBO-
auxu. Il. @epma, @. Buem, P. /lekapm. Hcmopus sonpoca o naxodcoeHuu gopmyn KopHeii aneeo-
paudeckux ypaeueHuul cmenenel, oonvuux vemvipéx. H. Tapmanwvs, oc. Kapoano, HX. Abens,
O.1anya.

Hcmoku meopuu eéeposmuocmeti: cmpaxosoe 0elo, a3apmuule uzpbi.



9 KJIACC (102 4.)
Yuciaa

MHnoorcecmso OelicmeumenbHuIX Yuce.

ToxnecTBeHHBbIE IPe0OpPa30BaAHUA

YpaBHeHUs1 1 HEPABEHCTBA

JIuHeiiHOe ypaBHEHHE U €r0 KOPHU

Jlunetinoe ypaenenue c napamempom. Pewienue 1uneinvix ypasHenuii ¢ napamempom.
KBaapaTHoe ypaBHeHHE H €r0 KOPHH

Ksaopammnuvie ypasnenus c napamempom.

JIpoGHO-panuoHAIbHbIE YPABHEHUS

Pewenue opobHo-payuonanvruvlx ypasHenuil.

Memoowi pewienuss ypasHeHuu: mMemoobl PAGHOCUTbHBIX NPEeoOPA308AHUL, MEMOO 3AMeHbl

nepemeHnHol, epaguyeckuii memoo. Hcnonvzosanue ceoticme (hyHKYull npu peulenuu ypasHeHull.

Ipocmetiwue uppayuonanvhole ypasHenus 6uod ff (x)=a, Jf (x)=y9(x) -

Vpasnenus euoa X" = a.Vpasnenus 6 yenvix uuciax.

CucremMbl ypaBHeHUi

VYpaBHeHHE ¢ 1ByMs IIEpEMEHHBIMU. JINHENHOE YpaBHEHHE C IBYMS [IEPEMEHHBIMU. [Ipamas
Kax epapuueckas unmepnpemayust IUHEH020 YPAGHEHUS C 08YMsl NePEMEHHbIMU.

MerToapl pemieHusl CUCTEM JIMHEWHBIX YPaBHEHUH C IBYMSI TIEPEMEHHBIMH: epaguyeckul
Memoo, Memoo CNlOXHCeHUsl, METO]] TIOJICTAHOBKH.

Cucmembl TUHENHBIX YPABHEHUIL C NAPAMEMPOM.

HepagencrBa

OO6ume cpoiicTBa HepaBeHCTB. HepaBeHCTBO ¢ mepeMeHHOM. CTporue M HeCcTporue Hepa-
BeHCTBa. O01acme onpedenenus Hepagencmea (061acmes OONYCMUMbIX 3HAYEHUL NePeMEHHOLL).

Pelnienne TMHEHHBIX HEPABEHCTB.

Ksaopamnoe nepasencmeo u eco peutenus. Peuienue k6aopamuuvlx HepaseHCma: UCNONb30-
8amHue CceOUCM8 U 2paghura KeaopamuyHou QYHKYuU, Memoo uHmepsanos. 3anuco peueHus Keao-
PAmHO20 HepageHCcmaa.

Pewenue yenvix u 0podHO-payuoHaibHbIX HEPABEHCNE MEMOOOM UHMEPBATLO8.

Cucrembl HepaBeHCTB

CucTteMbl HEpaBEHCTB C OJHON NepeMeHHOM. PeleHne cucreM HEpaBeHCTB ¢ OJHOU mepe-
MEHHOH: JMHEWHBIX, K6aopammubix. V300pakeHue pelIeHus CHCTEMbl HEPABEHCTB Ha UYMCIIOBOU
NpAMOM. 3aKCh PEIICHU CUCTEMBI HEPABEHCTB. J{0Ka3aTebCTBO HEPABEHCTB.

DOyHKIUHA



HonsiTne pyHKuUM

CpoiicTBa (yHKIMIA: 00JacTh OMpeAeTeHUs, MHOXKECTBO 3HAUCHHM, HYJIH, MPOMEXKYTKH
3HAKOIIOCTOSIHCTBA, YEéMHOCb/HEeYEéMHOCMb, TIPOMEKYTKH BO3pAaCTaHUs U yObIBaHUS, HanOObIIIECe
1 HauMeHbllee 3HayeHus. VccnenoBanue GpyHkuuu mo e€ rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepuvisnocmo ¢pynkyuu. Kycouno 3a0annvie ynkyuu.

KBagparuunas pyHkuus

CgoiicTBa u rpaduk KBagpaTUYHOW GyHKIMU (mapadona). [locmpoenue epaguka xeaopa-
muyHot Gyukyuu no moukam. Haxoxnenue Hyneil KBaapaTuyHOW (QYHKIMU, MHOJCECMBA 3HAYE-
HULL, NPOMENCYMKOB8 3HAKONOCMOAHCMEA, NPOMEIHCYMKOE MOHOMOHHOCMU.

I'paghuxu ¢pynxyuii. Ilpeobpaszosanue epaguxa ¢ynxyuu Yy = f(X) ora nocmpoenus epa-
¢uroe Gynxyuii euda y =af (kx+b)+c.

. k
Tpaguru gynxyuii y=a+——, y=x, y==3x, y=1x|.
X+Db

IMocenoBaTEILHOCTH U POrPecCHH

Yucnoas mocie10BaTeIbHOCTh. [IpuMepbl YMCIoBBIX MOCen0BaTeIbHOCTEH. beckoHeunbie
nocneoBaTenbHOCTH. Apudmernueckas nporpeccus u e€ cBorcTBa. ['eomeTpruyeckas mporpeccusi.
Dopmyna obwezo unena u cymmvl N NEpeviX 4NeHO8 apuhmemuyeckol u 2eomMempuieckou npo-
epeccuti. Cxo0auascs 2eomempudeckas npocpeccus.

Pemrenne TeKCTOBBIX 3a/1a4

3agaun Ha Bce apuMeTHYECKHE AeHCTBUSA

Permenne TekcTOBBIX 3adau apudmeTHueckuM crocobom. Vcmonb3oBaHue TaOnuIl, cCXeM,
YepTEKEH, APYTUX CPEICTB MPEACTABIICHUS JTAHHBIX TIPH PEIICHUH 3aJa4H.

3agauu Ha IBHKEHHE, PA0OTY U MOKYNKH

AHann3 BO3MOXXHBIX CUTYallMi B3aUMHOTO PaCOIOKEHUs 0ObEKTOB MPH MX JBUKEHHUH, CO-
OTHOIICHUS 00BEMOB BBITIOHIEMBIX PabOT MPU COBMECTHOM paboTe.

3agaum HA YacTH, 101, IPOLEHTHI

Pemrenune 3amau Ha HaXOXKIEHWE YAacTH YHCIAa W YUCIA 10 €ro 4yacTd. PemieHwe 3amad Ha
MPOLEHTHI U Aonu. [IpuMeHeHne mponopiuii Ipy peleHn  3a1ay.

Jlornyeckue 3agaun

Pemrenune normueckux 3angad. Peuwenue nocuueckux 3a0ay ¢ NOMoubio epagos, mabauy.

OcHoBHbIE MeTO/IbI pellleHUs] TEKCTOBBIX 3aa4: apupMeTuyecKui, anredpandeckuii, me-
pebop BapuaHTOB. [lepsuunvie npedcmagieHus 0 Opyeux Memooax peuleHus 3a0ay (2eomempuye-
cKue u epaghuyeckue memoowl).

CrarucTuka v TeoOpusi BEepOSITHOCTE



Crarucruka

TabnuuHoe u rpaduyeckoe MpeacTaBICHUE JaHHBIX, CTOJI0YAThIC U KPYTOBBIC JTUArPaMMBI,
rpaduKy, TPUMEHEHUE TUarpaMMm U rpaduKoB AJis ONMUCAHUS 3aBUCHMOCTEH PEalbHBIX BEIUYHH,
u3BJIeYeHHe nHGOpMaluu U3 Tabiul, quarpamm u rpadukoB. OnucareiabHble CTATUCTUYECKHUE T10-
Ka3aTelll YMCIOBBIX HAOOPOB: cpenHee apupMeTHdecKkoe, Meouana, Haubosbllee U HauMeHbIIee
3HAa4YeHUs. Mepbl pacCenBaHUs: pa3Max, OUCHEPCUs U CMAHOAPMHOe OMKIIOHEeHUe.

CrnyuaiiHas W3MEHYHUBOCTh. VI3MEHUMBOCTH TpU U3MEpeHHsX. Pewarowue npasuna. 3axko-
HOMEPHOCMU 8 USMEHYUBBIX BeIUYUHAX.

Cuyuaiinbie cOOBITHS

IIpomusononoscnvie cobbimus, 0ob6veduneHue u nepeceverue coovimuii. Ilpasuno crosxcenus
seposmuocmetl. Cnyuaiinsiii vioop. Ilpedcmasnenue sxcnepumenma 8 suoe oepesa. Hezasucumole
cobvimus. YmHooiceHue 8eposimrHocmett Hezasucumvlx coovimuii. [locniedoeamenvHuvle Hezasucumbie
ucnvimanus. IlpencraBieHne o HE3aBUCUMbBIX COOBITHSIX B KU3HHU.

Dnemenmovl KOMOUHAMOPUKU

Tpeyeonvnuk Ilackans. Onvimul ¢ OOALWUM YUCTIOM PABHOBOZMONCHLIX INEMEHMAPHBIX CO-
Ovimuiil. Boluucnenue seposimiocmeli 8 ONbIMax ¢ NpUMeHeHuem KoMOUHamopuuix gopmyin. Hcnoi-
manusi bepuynnu. Ycnex u neyoaua. Beposmuocmu cobvimuti 6 cepuu ucnvimanuii bepnyniu.

Cnyuaiinvle genuyunsl

3nakomcmeo co CuyyauHbIMU 8eIUNUHAMU HA NPUMEPAX KOHEYHBIX OUCKDEMHbBIX CAVYAUHbIX
senuuut. Pacnpedenenue seposmuocmeu. Mamemamuyeckoe odcudanue. Ceolicmea mamemamu-
yecko2o odicuoanus. Ilonamue o 3axone bonvuiux uucen. Mzmepenue eeposmuocmei. Ilpumenenue
3aKOHA OOLUUX YUCEN 8 COYUOTIO2UU, CIPAX08AHUU, 8 30PABOOXPAHEHUU, 0DecneyeHuU 6e30nacHo-
Ccmu HAceneHUsl 8 Ype38blYaliHbIX CUMYaAYUsL.

Hcropust MaTeMaTHKHU

3adaua Jleonapoo Iluzanckoco (@ubonauuu) o Kponukax, yucia Dubonauuu. 3adava o
Waxmammuou 0ocke.

Hcmoxu meopuu seposmuocmeti. cmpaxogoe oeno, azapmuvie uepwvl. I1. @epma, b.Ilackanw,

A. bepnynnu, A.H.Koamozopos.
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IInanupyemble pe3y/ibTaThl OCBOCHHA Y4e0OHOI0 peaMera

BeinmyckHuk HayuuTes B 7-9 kiaccax (VI MCIIOJIb30BAaHUS B NOBCEHEBHOI KIN3HU H o0ecIie-
YeHMsI BO3MOKHOCTH YCIEITHOTO MPOX0JIKeHUs1 00pa30BaHus HA 02a30BOM YPOBHE)
DJIeMeHTBI TEOPMH MHOKECTB M MATEeMaTHYeCKOH JIOTUKH

e  OnepupoBaTb Ha 6a30BOM ypOBHE MOHATHAMM: MHOXECTBO, JIEMEHT MHOXKECTBA, IO /I-
MHO’KECTBO, IPUHA/IJIE)KHOCTD;

®  33/1aBaTh MHO)KECTBA IIEPEYUCIICHUEM UX JJIEMEHTOB;

® HAaXOIUTb llepeceueHue, 00beIMHEHUE, TOAMHOXKECTBO B IPOCTEHIINX CUTYALUX;

e omnepupoBaTh Ha 0a30BOM YpOBHE MOHATHIMMU: ONpeAeIeHHE, akChoMa, TeopeMa, JJoKa3a-
TENbCTBO;

® [IPUBOJIUTH NPUMEPHI U KOHTPIPUMEPHI JJIs TOATBEP)KHEHNS CBOMX BbICKA3bIBAaHUH.
B noBcexHeBHOM KU3HM M NIPH M3YYEHHHU APYTUX NPeIMETOB:

®  UCNOJb30BaTh IpadUuecKoe MpeACTaBICHUE MHOXKECTB Ui OMMCAHUS PEAlbHbIX MPO-
LIECCOB U ABJICHUMN, IIPU PEIIEHUH 3a/1a4 JPYTUX y4eOHBIX MPEAMETOB.
Yuciaa

e OmnepupoBaTb Ha 0a30BOM YpOBHE HOHATUSAMH: HATypaJIbHOE YHCIO, LEJI0E YHUCIIO,
OOBIKHOBEHHAS JIpO0b, NECATUYHAS IPOOb, CMEIIaHHas APO0b, PAIlIOHAIBHOE YUCIIO, apru(MeTnde-
CKUI KBaJIpaTHbII KOPEHB;

®  JCIOJIB30BaTh CBOMCTBA YMCEI U NPABUJIA JCHUCTBUN IIPH BBIIIOJHEHNUN BBIYMCIICHU;

®  WCIOJIb30BATh MPU3HAKU ACIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOTHEHUU BBIYUCICHUHN U
pELICHUN HECIIOKHBIX 3a/1a4;
BBITIOJHATH OKPYIJIEHHE PAllMOHAIBHBIX YUCENl B COOTBETCTBUU C IIPaBUIIAMHY;
OLICHMBATh 3HAYEHUE KBAJPATHOIO KOPHS U3 MOJIOKUTENBHOIO LIEJIOT0 YHUCTIA;
pacrno3HaBaTh palMOHAJIbHBIE U UPPALIMOHAIBHBIE YNCIIA;

e  CpaBHUBATh YHCIA.
B noBcexHeBHO KU3HM M IPM M3YUYEHHHU APYTUX NPeIMETOB:

®  OLEHUBATh PE3YNIbTATHI BBIYMCICHUI NIPY PELICHUH NPAKTUYECKUX 3a/1ay;

e  BBIIIOJIHATH CPABHEHHE YHCEIl B PEATIbHBIX CUTYalUX;

®  COCTaBJIATH YHCJIOBBIE BBIPAKEHUS MIPU PELIEHUH NPAKTUYECKUX 3a1ad U 3a1a4 U3 JIpy-
I'MX Y4eOHBIX ITPEIMETOB.
ToxnecTBeHHbIE IPe0Opa3oBaAHUA

e  BhIMONHATE HECIOXKHBIE NMPeoOpa3oBaHUs JJI BBIYMCICHHUS 3HAYEHUN UYUCIIOBBIX BBI-
paKeHUH, coiepKalllUX CTENEHHU C HAaTypaJIbHbIM MTOKA3aTEJIeM, CTENIEHHU C LIEJIbIM OTPULATEIbHBIM
MTOKa3aTeNeM;

®  BBINOJHATH HECJIOXKHBIE MPEoOpa3OBaHMs IENbIX BBIPAXKEHUH: pacKpbhlBaTh CKOOKH,
MIPUBOANUTH OAOOHBIE CIaraeMeble;

®  HCIOJIBb30BaTh (POPMYJIbI COKPAILIEHHOTO YMHOXKEHHMSI (KBapaT CyMMBI, KBapaT pa3Ho-
CTH, Pa3HOCTb KBaIpaTOB) JJIsl YIPOILEHHUS BEIUMCICHUM 3HAUEHUHN BBIPAXKESHUI;

®  BBINOJHATH HECIOXHBIE MPeoOpa3oBaHUs JAPOOHO-IMHEHHBIX BBIPAXKEHUH U BBIpaXke-
HUM C KBaJPaTHBIMU KOPHSIMH.
B noBcenHeBHOM KU3HM M IPH M3YYECHHHU APYTUX NPEIMETOB:

® [IOHUMMAaTh CMBICJI 3alMCH YHCJIa B CTAHJITAPTHOM BUJIE;

e  onepupoBaTh Ha 6A30BOM ypOBHE MOHSATUEM «CTaHAAPTHAs 3aIUCh YUCIIay.
YpaBHeHHsI M HEPABEHCTBA

e  OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATHUSMHU: PABEHCTBO, YUCIOBOE PAaBEHCTBO, ypaB-
HEHUE, KOPEHb YPaBHEHUS, PEIICHUE YPAaBHEHUS, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO, PELICHUE
HEPABECHCTBA;

®  IIPOBEPATH CIPABEIIMBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB;



e  pemarh JIMHEHHBIC HEPABEHCTBA M HECIIOKHBIE HEPABEHCTBA, CBOSIINECS K TMHEHHBIM;

e  pelaTh CUCTEMbl HECIIOKHBIX JIMHEWHBIX YpaBHEHU, HEPAaBEHCTB;

®  [IPOBEPATH, SIBJIAETCS JIM JaHHOE YUCIIO PELICHUEM ypaBHEHUs (HEPABEHCTBA);

e  pelaTh KBaJpaTHbIC YPaBHEHUS MO GOpMYJie KOpHEl KBaJipaTHOTO ypaBHEHMS,

e  u300pakaTh pelIeHHs] HEPABEHCTB U UX CUCTEM Ha YMCIIOBOM MPsIMOH.

B noBcegHeBHOI )KM3HM M IPU U3YYEHHH APYTHX NPEAMETOB:

® COCTaBJATh U pEIIaTh JMHEHHBbIC YpaBHEHMS NPH PEUICHUM 3a/1a4, BO3HUKAIONIUX B
APYruX y4yeOHBIX MpeaMeTax.

DOyHKIUN

e HaxoauTs 3HaueHue (HYHKIMU MO 33JJaHHOMY 3HAUCHHUIO apTYMEHTA;

®  HAaXO/AUTh 3HAUYEHHUE ApryMEHTa IO 33aJaHHOMY 3HA4YEHHIO (DYHKIMM B HECIOXKHBIX CH-
Tyalusx;

®  OIpeneNsTh MOJIOKEHHE TOUKU 10 e€ KOOpAMHATaM, KOOPAMHATHI TOUKH I10 €€ MOJIoKe-
HUIO Ha KOOPAWHATHOH IJIOCKOCTH;

e 110 rpaduky HaXoAUTh 00JACTh ONpEAETICHUs, MHOXECTBO 3HAUECHUH, HYIM (PYHKIUH,
IPOMEKYTKH 3HAKOIOCTOSHCTBA, INPOMEXYTKHM BO3pacTaHUsl W YObIBaHMs, HauOojbllee U
HaMMEHbIIEee 3HAYCHUS PYHKIIUY;

e  cTpouTh rpaduk TUHEHHON QYHKIUY;

®  [IPOBEpATH, ABISAETCA JIM JaHHBIA rpaduk rpadpukom 3agaHHON QyHKIMM (JIMHEHHOM,
KBaJpaTUYHOM, 0OpaTHON MPONOPLUOHATBHOCTH);

e ompeneniaTb NPUOMMKEHHBIE 3HAUCHHS] KOOPAWHAT TOYKH IepeceYeHus TpadukoB
byHKIUi;

e omepupoBaTh Ha 0a30BOM YPOBHE MOHATHAMU: IOCIEIOBATEIBHOCTD, apupMeTHYECKAast
porpeccusi, reOMeTprudecKas POrPeCcCus;

e pemarh 3a/a4d Ha IPOTPECCUH, B KOTOPBIX OTBET MOXKET OBITh MOJYYEH HEHocpen-
CTBEHHBIM MOJICUETOM 0€3 MpUMeHeHHs (popmyi.

B noBceaHeBHOI )KM3HU M PU U3YYeHHUH APYTHX MPeEAMETOB:

®  UCNOJb30BaTh TPaUKH peabHBIX MPOLECCOB M 3aBUCUMOCTEH NIl ONpeAeseHUs uX
CBOMCTB (HanOOJbIIME M HAMMEHBIINE 3HAYEHUs, IPOMEXKYTKH BO3pacTaHUs U yObIBaHUS, 00JIaCTH
MOJIOKUTETBHBIX U OTPULIATEIFHBIX 3HAYCHUH | T.11.);

®  UCNOJb30BaTh CBOMCTBA JTMHEHHONW (QYHKIMM U ee TpaduK NpU peleHnH 3a/1ad U3 JIpy-
I'MX Y4eOHBIX ITPEIMETOB.

CTaTHCTHKA U TeOPHUS BepPOSITHOCTEH

e lmerpb npeacTaBiIeHUE O CTATUCTHUECKUX XapaKTEPUCTUKAX, BEPOATHOCTH CIIy4aifHOTO
COOBITHS, KOMOMHATOPHBIX 3ajayax;

e pemarp MpocTeimre KOMOMHATOPHBIEC 3a/la4d METOJIOM TIPSIMOTO M OPTaHW30BaHHOTO
nepebopa;

®  TIPEICTaBIATH JAaHHBIE B BUJE TAOIUII, THArpaMM, rpaduKoB;

e  yyTaTh MH(OPMAIIHIO, IPEICTABICHHYIO B BUJIE TAOIUIIbI, AUAarpaMMBbl, rpaduka;

®  OmNpeneNnsITh OCHOBHBIE CTATHCTUYECKHE XapAKTEPHUCTUKN YHCIIOBBIX HA0OOPOB;

®  OIICHWBATh BEPOATHOCTH COOBITHS B IPOCTEHIIINX CITyJasix;

®  UMETh MPEJCTABICHHUE O POJH 3aKOHA OOJBIINAX YMCET B MACCOBBIX SIBIICHUSX.

B noBceaHeBHOI )KM3HU M PU U3YYE€HHUH IPYTHX MPEAMETOB:

®  OIIEHMBATh KOJMYECTBO BOSMOXKHBIX BAPUAHTOB METOJIOM Iepedopa;

®  UMETh MPEJCTABICHUE O POJIH MPAKTUIECKH JOCTOBEPHBIX M MaJOBEPOSTHBIX COOBITHIA,

®  CpaBHUBATh OCHOBHBIC CTaTUCTUYECCKHE XapaKTEPHCTUKH, IMOIyYeHHBIE B TIpoIiecce pe-
IIEHUs IPUKJIAJHON 3aa4M, U3y4EHHs PEalIbHOTO SIBIECHUS;

®  OIICHUBATh BEPOATHOCTh PEATbHBIX COOBITUI U SBJICHUI B HECTIOXKHBIX CUTYAIIHSX.
TekcToBBIE 321241



e Pemare HeCIOXXHBIE CIOKETHBIC 337]audl Pa3HBIX THIIOB Ha BCE apuU(pMETHUYECKHE JIeH-
CTBUSI,

®  CTPOWTBH MOJEIb YCIOBUS 33/1a4H (B BHJIE TAOIUIIBI, CXEMBI, PUCYHKA WJIM YPABHEHUS), B
KOTOPOH JaHbl 3HAYCHUs JIBYX M3 TPEX B3aMMOCBS3aHHBIX BEJMYMH, C LEJIbIO TIOUCKA PEIICHHS 3a-
Jauu;

®  OCYIIECTBIIATH CIIOCOO MOMCKA PELICHHUS 3a/1a41, B KOTOPOM PACCYXICHUE CTPOUTCS OT
YCIIOBHS K TPEOOBAHUIO WIIM OT TPEOOBAHHS K YCIIOBHIO;

®  COCTaBJIATH IUIAH PEIICHUS 3a/1a4H;

®  BBIJICIATH ATAIbl PEHICHUS 33]Ia4H;

®  UHTCPIPETHPOBATH BHIUUCIUTEILHBIC PE3YJIbTaThl B 3ajaue, UCCIICAOBATh TOJIYYCHHOE
peleHHe 3a1a4u;

® 3HATh Pa3NUYME CKOPOCTEH OOBEKTa B CTOSYEH BOJE, MPOTHB TCUCHHUS U MO TCUCHHIO
peKu;

e  pemarh 33Ja4d Ha HAXOXKJICHHUE YaCTH YKCIIa U YHCIIA MO €ro YacTH;

e  pemarh 3324l PAa3HBIX THUIIOB (Ha pabOTy, HA MOKYIKH, HA IBUKCHHE), CBI3BIBAIOIINX
TPH BEITMYUHBI, BBLICISTH STH BETMYUHBI M OTHOILICHHS MEXTy HUMH,

®  HAXOJUTh HPOIICHT OT YKMCIIA, YUCIIO 1O MPOICHTY OT HEr0, HAXOAUTh MPOIICHTHOE CHHU-
’KCHUE WJIU MPOLICHTHOE MOBBIIICHNUE BEIMYHUHBI,

®  pemarb HECIOXKHBIC JIOTHYECKHE 33a4l METOJIOM PACCYXKICHUH.
B noBceaHeBHOI )KM3HM M NPU U3YYEeHHH APYTHX NMPeEIMETOB:

®  BBIIBUTATh THUIIOTE3bI O BO3MOXKHBIX MPECIbHBIX 3HAUCHHUSIX MCKOMBIX B 3ajaue BEIU-
YUH (JeNaTh TPUKUIKY).
Hcropust MaTeMaTuKH

e  OnucheIBaTh OTIENBHBIE BBIIAIOIIUECS PE3YJIbTaThl, IIOJYyUYEHHBIE B XO/I€ Pa3BUTHS Ma-
TEMATHKHU KaK HAyKH;

®  3HATh IIPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBA3U C OTEYECTBEHHOHN U
BCEMHUPHOM UCTOPHUEH;

e TIOHMMAaThb POJIb MAaTEMATUKU B pa3BUTUU Poccum.
MeToasl MaTEeMAaTHKH

e  BpiOupare noaxoAsmuil U3y4eHHbIH METOJ AJS PELIeHUH W3YYeHHBIX THUIIOB MaTeMa-
THYECKUX 3a/1a4;

e [IpuBoauTH NpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B OKPYXKAIOLIEH JCUCTBHU-

TCJIIBHOCTH U IPOU3BCACHUAX UCKYCCTBA.

BbInyCKHUK MOJIYYHT BO3MOKHOCTh HAYYUTHCA B 7-9 Kilaccax 1uist o0ecniedyeHUs1 BO3MOKHO-
CTH YCIICIIHOT0 NMPOAOJIKeHUsI 00pa3oBaHusi HA 0a30BOM M yIJIy0OJI¢éHHOM YPOBHSIX

JJIeMeHTbI TEOPMH MHOKECTB U MATEMATHYECKOM JIOTUKH



o Onepuposamv’ nowsmusmu: onpeoeienie, meopemd, akcuoMd, MHOICECTBO, XAPAKMe-
PUCTMUKU MHOJCECMBd, 2N1eMeHN MHONCeCmed, Nycmoe, KOHeYyHoe U OeCKOHeuHOe MHOICeCmaeo,
NOOMHONCECMBO, NPUHAOTEHCHOCMb, BKIIOYEHUE, DABEHCTNBO MHONCECME,

®  U300pasicamv MHOIHCECMBA U OMHOULEHUE MHONCECE C NOMOWbIO Kpy2os Jiliepa,

®  onpeodensamv NPUHAOIEHCHOCMb JJIeMEHMA MHONCECMBY, 00bEeOUHEHUIO U NepeceyeHUO
MHOXCECM8;

®  3a0a8amb MHONCECMBO C NOMOWbIO NePEeUUCTIeHUs. INeMEHMO8, CI08ECHO20 ONUCAHUSL,

®  onepuposamv NOHAMUAMU. BbICKA3LIBAHUE, UCMUHHOCMb U JONHCHOCHb BbICKA3bIGAHUS,
ompuyaHue 8blCKA3bl8AHUU, ONepayuu Hao BbICKA3bLIBAHUAMU.: U, WU, He, YCIOBHbIE BbICKA3bIBAHUS
(umnauxayuu);

®  CMpoumbs 8bICKA3bIBAHUS, OMPUYAHUS BbICKA3bIGAHUIL.

B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  Ccmpoumbs YenouKu yMO3aKIOUeHUll Ha OCHOBE UCNOIb308AHUS NPABGUIL JIOUKIL,

®  UCNOIB308AMb MHONCECMBA, ONEPaAyUU C MHONCECMEAMU, UX 2paduieckoe npedcmas-
JleHue Ol ONUCAHUS PEealbHbIX NPOYECCO8 U A6IeHULL.

Yuciaa

o Onepuposamv NOHAMUAMU: MHONCECMBO HAMYPATbHBIX YUCET, MHONCECMBO YeNblX YUl-
cell, MHOMCeCme0 PAYUOHANbHLIX YUCeTl, UPPAYUOHATbHOE HUCTO, KBAOPAMHbBIL KOPEHb, MHOJCe-
CmMB0 O0elCmeUMEeNbHbIX YUCEeT, 2eOMEeMPUYECKas UHMEPNpemayus HamypaibHbulX, YeavlX, payuo-
HAbHBIX, OeliCMBUMEIbHbIX YUCEe;

®  NOHUMAMb U OOBACHAMY CMBICT NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

®  GLINOJIHAMb BLIYUCIEHUS, 8 MOM YUCTIEe C UCHONb308AHUEM NPUEMOE DAYUOHATILHBIX Bbl-
yyucaeHu,

®  GLINOIHAMb OKPY2leHUe PAYUOHATbHBIX YUCETl C 3A0AHHOU MOYHOCMbIO,

®  (CpasHusamv payuUoHAaIbHbIe U UPPAYUOHATbHBIE YUCA,

®  npedCcmasiAmb payUOHAIbHOE YUCTO 8 8UOe 0eCAMUUHOU OpoouU

®  YNopsa0ouUBAMb YUCIA, 3ANUCAHHbLE 8 8UOe 0DLIKHOBEHHOU U 0eCAMUYHOU OpOoOU;

e naxooumv HOJ/[ u HOK uucen u ucnonv3o8ams ux npu peuieHuu 3a0ay.

B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  NpUMEHAMb NPAGUILA NPUOTUINCEHHBIX BbLIYUCTEHUL NPU PeuleHUU NPAKMUYeCcKUx 3a0a4 u
peuteHuu 3a0a4 Opyaux yueOHvlX npeomemaos,

®  BLINOIHAMb CPABHEHUE Pe3VIbMAamo8 GbIYUCIEHUL NPU peuleHul NPAKmu4eckux 3a0ay,

6 Mom vucie I’lpu6ﬂu.?/C€HHblx BLIYUCTICHULL,

! 3,H€CI) " fajiee — 3HaTh ONPECACICHUC MOHATHSA, YMETh MOSICHATH €0 CMbICJI, YMETh UCTTOJIL30BATh IOHATHUEC U €TI0 CBOIi-
CTBa 1IpU MpOBEACHUUN paccyxc,ueﬂnﬁ, J0Ka3aTeJIbCTB, pCUICHUUA 3a/1a4.



®  cocmaenams U OYEeHUBAMb YUCI08blE BbIPANCEHUS NPU PEUEHUU NPAKMUYECKUX 3a0ay U
3a0a4 uz opyaux y4eOHulX npeomemos,

®  3anucvléamv U OKPYIAMb YUCI08ble 3HAUEHUS PeabHbIX GeIUYUH C UCNOIb308AHUEM
PA3HLIX cUCmeM UMepeHus.
ToxnecTBeHHbIE IPe0Opa30BaHUA

e Onepuposamv NOHAMUAMU CMENEHU C HAMYPATbHLIM NOKA3AmeleM, CeneHu ¢ Yeavlm
ompuyamenbHulM NOKA3AMeNeM;

®  GLINOJIHAMb NPeoOPA30BAHUS YENbIX BbIPANCEHUN. 0eUCMBUsL ¢ 0OHOYIEeHAMU (ClodCe-
HUe, blYumanue, YMHOMCeHue), Oeticmeus ¢ MHO20YIeHamMu (CLodCeHue, 8bIYUMaHnue, YMHONCEHUE),

®  GLINOJIHAMb PA3LONCEHUE MHOSOUTIEHO8 HA MHONCUMENU OOHUM U3 CNOCODO08. 8blHEeCEeHUE
3a cKOOKY, epYNNUPOBKA, UCNOIb308AHUE POPMYT COKPAUEHHO20 YMHONCEHUSL,

®  gvidenamyv K8aopam CyMMmbl U PA3HOCMU OOHOUJIEHO8,

®  pPAcCKIaovl8amv HA MHOJMCUMENU KBAOPAMHbIL MPEXUIEH,

®  GLINOJIHAMb NPEoOPA308AHUS BbIPAIICEHULL, COOEPAUCAUUX CIMENeHU C YeablMU Ompuya-
MeNbHLIMU NOKA3AMENSIMU, NEPEXo0unb Om 3anuUcu 8 8uoe CIMeneHu ¢ YyeablM OmpuyamenrbHblM no-
Kazamenem K 3anucu 6 suoe opoou,

®  GLINOIHAMb Npeobpazosanusi OPOOHO-PAYUOHATLHBIX bIPANCEHUN. COKpaujeHue Opo-
Oeii, npusedenue ancedopauyeckux 0pooel Kk obujemy 3HameHamenio, ClodCeHue, YMHodNceHue, oelle-
Hue aneebpaudeckux opobell, 8038edeHue ancedopauieckou 0podu 6 HaAMypaibHYIo U Yeryrw Ompu-
yamenbHyI0 Cmenemb,

®  GLINOJIHAMb NPEeodPA30BAHUS BLIPANCEHUL, COOEPAHCAUUX KEAOPAMHbIE KOPHU

®  gblOenAMb KBAOPAm CyMMbl UIU PASHOCMU OBVUIIEHA 6 BbIPANCEHUSX, COOEPHCAUJUX
K8aOpammbvle KOpHU,

®  GLINOIHAMb NPEoOPAZ0BAHUS BLIPANCEHULL, COOEPAHCAUSUX MOOYITb.
B noBcegHeBHOI )KM3HM M PU U3YUYEHHUH APYIUX NPeIMeTOB:

®  BLINOIHAMb NPeooPA308aHUA U OUCMEUS C YUCIAMU, 3ANUCAHHLIMU 8 CIMAHOAPMHOM
guoe;

®  BLINOIHAMb NPEoOPA308aAHUSA ANICEOPAUUECKUX BbIPANCEHUL NPU PeUleHUU 3a0ay OpPY2ux
VUEOHbIX NPEOMEMO8.
YpaBHeHHsI M HEPABEHCTBA

e Onepuposamv NOHAMUAMU: YPABHEHUE, HEPABEHCNBO, KOPEeHb YPABHEHUs, peuleHue He-
paeencmea, pasHoCUIbHble YPAGHEeHUs, 001acmb OnpeoeneHus ypasHeHus (Hepagencmea, Cucmembl

VPA8HeHUll UU HEPABEHCMB);



®  pewambs TUHEUHbIE YPAGHEHUS U YPABHEHUS, CBOOUMbLE K JUHEUHbIM C HOMOWbBIO TOC-
0eCmBeHHbIX NPeoOPA308aAHUL;

®  pewams K8AOpAMHbvle YPABHEHUS U YPABHEHUS], C800UMbLE K K8AOPAMHBIM C HOMOUbIO
MONCOeCMBEeHHbIX NPeobpPa3068aHUlL,

®  pewamsb OpOOHO-TUHELHbLE YPABHEHU,

®  pewambs npocmeuuue UppayUoOHaIbHble YPAGHEHUs UOd /f (x)=a, ,ff (x) = ,/g (x)

e pewams ypasnenus suda X" =a;

®  pewams yPasHeHUs CHOCODOM PAZLONCEHUS HA MHOICUMENU U 3AMEHbL NePEeMEHHO,

®  UCNOIB308aMb MENMOO UHMEPBAN08 OJisl PeUleHUs. YeablX U OPOOHO-PAYUOHATbHBIX Hepa-
8eHCME;

®  pewams TUHElHble YPAGHEHUS U HEPABEHCMEA C NAPAMEMPAMU,

®  pewams HECN0NCHbIE KBAOPAMHbLE YPABHEHUSL C NAPAMEMPOM,

®  pewams HeCO0NHCHbLE CUCTNEMbL TUHEUHBIX YPABHEHULL C NAPAMEempam,;

®  pewams HeCONHCHbIE YPABHEHUS 8 YEbIX YUCILAX.

B noBceaHeBHOI )KM3HU M IPU U3YYE€HHH IPYTHX MPEAMETOB:

®  cocmaeiame U peulamsv JUHeliHble U K8AOpamHble YPAGHEeHUs, YPAGHEHUs, K HUM C8O-
osiuyuecsi, CUCmembl TUHEUHbIX YPAGHEHUIl, HEPABEHCME NPU PEUEHUU 3a0ay OPYeUux Y4eOHbIX npeo-
Memos;

®  GLINOIHAMb OYEHKY NPAsOON000dUs pe3yIbmamos, Noay4aemvlx npu peuleHul JuHel-
HbIX U KBAOPAMHBIX YPAGHEHULL U CUCMEM JTUHEUHbIX YPAGHEHUN U HePABEHCME NPU PeuleHul 3a0ay
Opyaux yueOHbIX NpeoMemos,

®  gLIOUpPamb COOMBEMCMBYIOWUe YPAGHEHUS, HEPAGCHCMEA UAU UX CUCMEMbl Ol CO-
CMasienus Mamemamuieckol Mooenu 3a0aHHOU PealbHOL CUMYayuy Ui NPUKIAOHOU 3a0adu,

*  yMemb UHMEPNPEMUPOBAMb NOJYYEHHbII NPU PeUeHUU VPAGHEeHUs, HEPABEHCMBA UlU
cucmembl pe3yibmam 6 KOHmeKcme 3a0anHOU PeaibHOl CUMYayuu Uil NPUKIAOHOU 3a0aiu.
DyHKIUH

e Onepuposamb noHAMUAMU: (DYHKYUOHANbHAS 3A8UCUMOCTIb, VHKYUSL, 2paduK QyHK-
yuu, cnocodwvl 3a0anus QYHKYuY, apeymenm u 3Havexue QyHKyuu, oobracms onpeoeieHus u MHO-
AHCECMBO 3HAYEHUU QYHKYUU, HYIU QYHKYUU, NPOMENHCYMKU 3HAKONOCMOAHCIEA, MOHOMOHHOCHb
dynkyuu, uémuocmv/HeuémuHocms QYHKYUU,

® cmpoumbs epaghuxu IUHEUHOU, K8AOpAMUYHOU PYHKYUU, 0OpaAmHOL NPONOPYUOHATLHO-

cmu, pynkyuu 6uoa: y:a+%, y=~x, y=3x, y=|x;
+



®  Ha npumepe K8AOPAMUUHOU (PYHKYUU, UCNOTb308AMb NPeoOPA308anUsl epapura @yHK-
yuu Y=f(X) ona nocmpoenus epagpuxos pynxyuii 'y =af (kx+b)+c;

® cocmasnamv YPAGHEeHUs NPAMOU NO 3A0AHHBIM YCIIOBUAM: NPOX0OsAuell yepe3 08e mou-
KU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0OAwell Yepe3 OaHHYI0 MOYKY U NAPALLebHOU OAHHOU Npsi-
MOU;

® uccreoogamsv QYHKYUIo no eé epaghuxy;

®  HAXOOUMb MHONMCECMBO 3HAYEHUU, HYIU, NPOMENCYMKU 3HAKONOCMOAHCMEAd, MOHOMOH-
HOCMU K8AOPAMUYHOU (DYHKYUU,

®  onepuposamv NOHAMUAMU: NOCIE008AMENLHOCMb, apupmemuyeckas npozpeccusi, 2eo-
Mempuieckasi npocpeccust;

®  pewams 3a0a4u HA APUPMEMUUECKVIO U 2eOMEMPULECKYI0 NPOSPECCUIO.
B noBceaHeBHOI )KM3HU M IPU U3YYeHHH IPYTHX MPEAMETOB:

®  ULIIOCMPUPOBAML C NOMOWBIO 2PAPUKA PeabHYI0 3A6UCUMOCTb UTU NPOYEcC NO UX
XapakmepucmuKkam,

®  UCnoIL308aMb CEOUCMBA U 2PAPUK KEAOPAMUUHOU (QYHKYUU NpU peuleHuu 3a0ad u3
Opyeux yuebHbIX npeomemos.
TekcToBbIe 3a1aUn

e Pewamb npocmule U CLONCHbIE 3A0a4U PAZHBIX MUNOS, A MAKICE 3A0a4U NOBLIUEHHOU
mpyoHOCmu,

®  UCNOIB308aMb PA3HLIE KPAMKUE 3ANUCU KAK MOOETU MEeKCMO8 CLONCHBIX 3a0ay Olisi NO-
CMPpOeHUsL NOUCKOBOIL CXeMbl U peulenus 3a0ay;

®  paziuuamev MOOelb MEKCMa U MOOelb PeuleHus: 3a0ayu, KOHCMpPYupo8ams K 0OHOU MO-
Oenu peuleHusi HeCI0HCHOU 3a0adu pazHvle MOOeIU MeKCma 3a0ayil;

®  3HAMb U NPUMEHAMb 00a CNOCOOa NOUCKA peuleHus 3a0ay (om mpebosaHus K YC108Uio
U om ycnogus Kk mpebo8anuio);

®  MOOeNUPO8aAMb PACCYHCOEHUs NPU NOUCKE PEUeHUsl 3a0ad ¢ NOMOWbIO epagp-cxembl,

®  gvI0enAMb IMANbL peueHUs 3a0aiu U co0epAHcanue Karcoo2o Imand;

®  yMemb 6blOUPAMb ONMUMANLHBII MEMOO peuleHus 3a0a4u U 0CO3HABAMb 8b100P Memo-
0a, paccmampusams pa3iuyHvle Memoobl, HAXOOUMb PA3Hble PeUleHUs 3a0adU, eCid 603MONCHO,

®  AQHAMU3UPOBAMNb 3aMPYOHEHUs NPU PEUeHUU 3a0al,

®  BLINOIHAMb PA3IUYHbBIE NPEOOPA308AHUA NPEONONHCEHHOU 3a0aUll, KOHCMPYUPO8ams HO-
8ble 3a0auu U3 OAHHOL, 8 MOM YUCle 0Opammuble;

®  UHmMeEpNPemMUpoO8ams BbIYUCIUMENbHBIE PE3YIbMAmMbL 8 3a0aye, UCCIe008amb NOJYYeH-
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®  AQHAMUBUPOBANL BCEBOZMONCHBIE CUMYAYUU 83AUMHO20 PACNONONCEHUS 08YX 00BEKMOE
U UBMEHEeHUe UX XAPAKMePUCMUK Npu COBMECMHOM OBUNCEHUU (CKOPOCMb, 8peMsl, paccmosHue)
npu peweHuu 3a0ay Ha O8udiceHue 08yX 00beKmMo8 KAK 6 OOHOM, MAK U 6 NPOMUBONOLONCHBIX
HanpasieHusx;

®  UCCre008amb 8CEBO3MOIICHBIE CUMYAYUU NPU peuleHul 3a0ad Ha O08UICEHUe No peke,
paccmampusams pasHvle CUCeMbl OMcUéma,

®  pewamsb pazHOOOPA3HbIE 3A0AYU «HA YACMUY,

®  pewams U 000CHOBLIBAMb C8OE peuleHle 3a0ay (8bl0emb MamemMamuiecKyro 0CHO8))
Ha HAXO0JCOeHUe YACMU YUCIA U YUCIA NO €20 YACMU HA OCHO8e KOHKPEMHO20 CMbICAA Opoodu,

®  0CcOo3HaBamb U O0OBACHAMb UOCHMUYHOCMb 3A0aY PA3HBIX MUNOS, CEA3bIEAIOWUX MPU
genuyunbl (Ha pabomy, Ha NOKYNKU, HA OBUICEHUE). 8bI0ENAMb MU BETUYUHB] U OTMHOULEHUS MeiC-
0y HUMU, NPUMEHAMb UX NPU PEUeHUU 3a0ay, KOHCMPYUposams cOOCMEEHHblE 3A0ay YKA3AHHbIX
Munos;

®  grademsv OCHOBHbIMU MEMOOAMU PeUleHUsl 3a0ay HA CMeCU, CNILABbL, KOHYEHMPAayuu,

®  pewams 3a0ayu HA NPOYEHMbI, 8 MOM HUCILe, CLONHCHbIE NPOYEHMbL ¢ 0OO0CHOBAHUEM,
UCNONBL3YS PA3HBLE CROCOODIL;

®  pewams 102UHECKUE 3A0aYU PASHLIMU CROCOOAMU, 8 MOM HUCTe, C O8YMS OIOKAMU U C
mpemsi O10KaMUu OaGHHbBIX C NOMOWbI0 MAOaUY,

®  pewams 3a0a4u O KOMOUHAMOPUKE U MeOPUL 8EPOIMHOCMEN HA OCHO8E UCNOIb3084-
HUSL U3YHEHHBIX MeMOo008 U 0OOCHOBLIBAMb PEUleHUE,

®  peuwams HECIONCHbLE 3a0aUU NO MAMEMAMUYECKOU CIMAmucmuKe;

®  061a0emb OCHOBHLIMU MEMOOAMU PEeULeHUSl CIONCEMHbIX 3a0ay. apugpmemuyeckul, ai-
2ebpaudeckuil, nepebop 6apuanmos, 2eoMempudeckuil, epaguueckul, NPUMeHsIMb UX 8 HOBbIX NO
CPABHEHUIO C U3VYEHHbIMU CUMYAYUSIX.
B noBceHeBHOM KU3HM ¥ TIPH M3YYEHHH APYTUX MPEIMETOB:

®  gvI0eNAMb NPU peuleHUuU 3a0ay XapaKmepucmuku paccmampusaemoll 8 3aoave cumya-
Yuu, OMauYHbvle OM PEeanbHbIX (me, Om KOMOPbIX AOCMPpASUPOSAnUCy), KOHCMPYUPO8Amb HOBbLE
cumyayuu ¢ y4émom 3mux XapaKxmepucmux, 8 4aCmHOCmMU, NPU peueHuy 3a0ay Ha KOHYEeHMpayuu,
Yuumvleams nIOMHOCMb 8eUiecmea;

®  pewambs U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUS PEANbHbIX CUMYayull, 8
KOMOpbIX He mpebyemcs MOUHbIU GbIYUCTUMENbHBIU PE3VIbMam,

®  pewams 3a0a4u HA OBUICEHUE NO peKe, PACCMAMPUBAS PA3Hble CUCeMbl OMCYemd.

CrarucTuKa U TeOpus BepOSATHOCTE



e Onepuposame NOHAMUAMU. CMONOYAMbLE U KPY2O8ble OUASPAMMbL, MAOIUYbL OAHHDIX,
cpeodnee apupmemuueckoe, Meouana, HauboIvbulee U HauMeHbulee 3HAYeHUs. 8blOOPKU, PA3MAX Bbl-
OOpKuU, oucnepcus u CmanoapmHoe OMKIOHeHUe, CAYYAUHASA USMEHYUBOCTb,

®  uzsneKamv UHpOpMAyUI, NPEOCMABIeHHYI0 8 MAOIUYAX, HA OUASPAMMAX, epapurax;

® cocmasniams mabauysbl, CMpPoOUmMs OUASPAMMBL U 2PAPUKU HA OCHOBE OAHHBIX,

®  onepupoéamv NOHAMUAMU. DHAKMOPUAL HUCTA, NEPECMAHOBKU U COYeMmAaHus, mpe-
yeonvuuk Ilackans,

®  NPUMEHIMb NPAGUILO NPOU3BEOEHUs NPU PEUUEHUU KOMOUHAMOPHBIX 3a0a4;

®  onepuposamv NOHAMUAMU. CAVUAUHBIU ONbIM, CAYYAUHBIL 6blOOpP, UCHbIMAHUE, Jile-
MeHmapHoe cayuainoe codvimue (UCX00), KIaccuyeckoe onpeoeiienue 8eposimHOCmu Cy4aiuHo2o
cobvimus, onepayuy Hao CIY4AUHLIMU COOLIMUAMU,

®  npedcmasiams UHGOPMAYUIO ¢ NOMOWDBIO Kpy208 Diliepa;

®  pewams 3a0ayu HA BLIYUCTICHUE BEPOSMHOCMU C NOOCYENOM KOIUYECMEAd 8APUAHNOE C
HOMOWBIO KOMOUHAMOPUKU.

B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  u3BIEKAMb, UHMEPNPEMUPOBAMb U NPeoOPA306LIEAMb UHPOPMAYUIO, NPEOCTABIEHHYIO
8 mabauyax, Ha OUAsPamMmax, cpaQuKax, OmMpadxicarwyro CoLUCmMea U XapaKmepucmuKku peaibHbix
npoyeccos u sA1eHull;

®  onpedenamv cmamucmuieckue Xapakmepucmuku 8bl00poK no madauyam, ouazpam-
Mam, epagukam, 8bINOIHAMb CPAGHEHUE 8 3A8UCUMOCU O Yelu PeueHUs 3a0adu;

L4 oYyeHueambvb 6€POAMHOCMb PeAlbHbLX cobbImuil u s61eHUl.

IInanupyemble pe3y/ibTaThbl y4eOHOIO NIpeAMeTa.



