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IosicHuTeIbHAS 3aMUCKA.

Pabouas mporpamma cocTaBiieHa B COOTBETCTBUH ¢ DenepanbHbM 3akoHOM Ne273-D3 «O6 oOpa3oBaHuu B
Poccwuiickoit @eneparun» ot 29.12.2012, OcHOBHO# 00pa30BaTeIbHOM MPOrPaMMOI OCHOBHOTO OOIIIETo
obpazoBanust MBOY «OOIII ¢.KpsuioBka», Ha OCHOBaHUU aBTOPCKOH mporpammsbl «Anredpa. COOpHHUK
pabounx mporpaMm.7-9 Kiracchl»: MOCOOHe s yIuTeei 001meoopa3oBaTeIbHBIX OpraHu3aIuii / (CocT.
T.A. Bypmucrposa) -2-e u3z. gon.— M. :Ilpocsemenne, 2014r. Jlannas paboyast mporpamma OTpaskaet
0a30BbIif YPOBEHb OTOTOBKH IIKOJIBHUKOB TI0 pa3jiesiaM nporpamMMebl. JlanHast pabodast mporpamma
cocTraBiieHa 0e3 BHECCHHS U3MEHEHUH B aBTOPCKYIO IPOTPAMMYy COCTAaBUTEIIS.

B Kypce anrerm MO’KHO BBIACTINUTH CIICAYIOIHNEC OCHOBHBIC COACPIKATCIIbHBIC JIMHHUU aqu)MeTHKa;
anredpa; QyHKIIUU; BEPOSTHOCTh U CTaTUCTUKA. Hapsiay ¢ aTuM B copeprkaHre BKIIOYCHBI J1Ba
AOIMOJIHUTECIIbHBIX MCTOAOJIOTUYCCKUX pa3acia: JIOrMKa 1 MHOKCCTBA, MAaTEMATHKA B HCTOPUUCCKOM
Pa3BUTHUHU, YTO CBSI3aHO C pealin3anuen 1eseil OOeNHTEUIEKTYaIbHOTO U OOIIEKYIbTYPHOTO pa3BUTHUS
yuamuxcs. CoaepxaHue Kax/I0T0o U3 3TUX pa3JIeioB Pa3BOPAYUBAETCS B COJAEPKATEIBHO-METOJUUECKYIO
JIMHUIO, TPOHMU3BIBAIOITYIO BCE OCHOBHBLIC COACPIKATCIIbHBIC JIMHUU. HpI/I 9TOM II€pBad JINHUA — «Jlornka n
MHOXCCTBa» — CIIYKUT LCJINU OBJIAACHUAYIAIIUMUCA HEKOTOPLIMHA 3JICMCHTAMU YHHUBEPCAJIbHOT'O
MaTeMaTHYeCKOro s3bIKa, BTopas — «MaTemaTHKa B HCTOPHUECKOM Pa3BUTHI» — CIIOCOOCTBYET CO3/IaHUIO
00OLIeKyIbTYPHOTO, FTyMaHUTapHOro (hoHa n3ydeHus kypca. ConepxaHue JUHUU «ApU(DMETHKa) CITYKUT
0azoit JIIsL JIBJTBHCP'IIHCFO HN3YUYCHHU YJalllUMUCA MAaTCMATHUKHU, CHOCO6CTByeT Pa3BUTHUIO UX JIOTUYCCKOT'O
MBIIIIEHHS, POPMHUPOBAHUIO YMEHUS TI0JIb30BATHCS AITOPUTMAMHU, a TAaKkKe MPUOOPETEHUIO MPAKTUIECKUX
HAaBBIKOB, HCO6XOJII/IMI)IX B HOBCG}IHGBHOﬁ Jkn3HU. Pa3BuTHeE MMOHATHS O YHClIEe B OCHOBHOM IITKOJIE CBSI3aHO C
palrOHaJIbHBIMHU U UPPAllUOHAJIbHBIMHU YUCIIAMU, q)OpMI/IpOBaHI/IeM MEPBHUYHBIX Hpe,ZICTaBJ'IeHI/Iﬁ (6]
neiicreurensHoM yucie. Coaep:kanue TMHUN «Anredpa» cnocoOcTByeT (GOPMUPOBAHUIO Y YUALIUXCS
MaTeMaTHUYeCKOro anmnapara JJisl peieHus 3a1a4 U3 pa3/ieJoB MaTeMaTHUKU, CMEKHBIX IPEIMETOB U
OKpY’Karolllel peaqbHOCTU. SI3bIK anreOpbl NOUEPKUBAET 3HAYCHHE MaTEMATHKHU KakK s3bIKa IS
MOCTPOEHUSI MATEMATHYECKUX MOJIETIEN MPOIECCOB U SIBJICHUI peaibHOro Mupa. Pa3surue
ITOPUTMUYECKOTO MBIIIJICHHS], HEOOXOIUMOT0, B YACTHOCTH, JUIsl OCBOCHUS Kypca HH()OPMATUKH, U
OBJIaJICHUE HaBBIKAMHU JIETYKTUBHBIX PACCYKICHHUH TaKkKe SBIAIOTCA 3a/la4aMU U3YyYEeHHUS aareOpsl.
[IpeoOpa3oBanue CUMBOJIBHBIX (DOPM BHOCUT crielu(pUIecKril BKIaa B pa3BUTHE BOOOPaKEHUS yUalUuXcs,
UX CIIOCOOHOCTEN K MaTeMaTHUYeCKOMY TBOPUECTBY. B OCHOBHOM 111KOJIe MaTepHal IpyniupyeTcss BOKPYT
paioHanIbHbIX BeipakeHui. Coaeprkanue pazzaena « QyHKIMW» HAleJIEHO Ha MOJy4YeHHE HIKOJIbHUKAMHU
KOHKPETHBIX 3HAHUI 0 QYHKIMH KaK BaKHEHIIel MaTeMaTU4ecKOil MOJIeNn JJisi OTIMCAaHUs U UCCIICIOBaHUS
pa3zHooOpa3HbIX MpoieccoB. M3yueHnue 3Toro marepuaia CnocoOCTBYET pa3BUTHIO Y yUAIIUXCSl YMEHUS
WCI0JIb30BATh PA3IMYHbIC S3bIKU MATEMATHKU (CIOBECHBIN, CHMBOIMYECKH, rpaduuecKuii), BHOCUT BKJIa]l
B (popmupoBaHHE MPEACTABICHUIN O POJIM MaTEMATUKHU B Pa3BUTHH LIMBUIIU3ALIMU U KYIbTYpbl. Paznen
«BeposATHOCTD U CTAaTUCTUKA» — 0053aTeIbHbI KOMIIOHEHT IIKOJIHHOTO 00pa30BaHus, YCHUIMBAIOIIUN €ro
MPUKIIATHOE U MTPAKTHYECKOE 3HaYeHHEe. DTOT MaTepHrall HE0OX0 UM, MPEKE BCETO, sl POPMHUPOBAHUS Y
yyamuxcs (GyHKIIUOHAIBHON IPaMOTHOCTH — YMEHHUS BOCIIPUHUMATh U KPUTUYECKU aHAJIU3UPOBATh
nH(OpPMALIKIO, TPEJICTABICHHYIO B Pa3IMUHBIX (JopMaxX, MOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTHUX
pealIbHBIX 3aBUCUMOCTEH, MPOU3BOIUTEH MPOCTEHIIINE BEPOSATHOCTHBIE pacuéThl. M3yueHne ocHOB
KOMOMHATOPHKH MTO3BOJIUT yYaIlEMyCsl OCYIIECTBIIATh PACCMOTPEHHUE CIIydaeB, epedop U MoACUET Yncia
BAPUAHTOB, B TOM YHMCJIE B IPOCTEHIINX NPUKIAAHBIX 3a7adax. [Ipyn u3ydyeHnn cTaTUCTUKN U BEPOSTHOCTH
o0oraInaroTcs MpeICTaBIEHUsI O COBPEMEHHON KapTHHE MUpa U METO/ax €ro ucciaeroBaHus, GopMHUpyeTCs
MOHWMaHHE POJIM CTATUCTUKH KaK MCTOYHHMKA COLMAIBbHO 3HAYUMON MH(POPMALIUK U 3aKJIa/(bIBAIOTCS
OCHOBBI

BEPOSITHOCTHOT'O MBIILIJICHUSL.

YMK:

YuyeOHUKM NPeABbSBISIOT COJIEPKAHUE U UICOJIOTHIO Kypca, 00eceunBal0T OPraHnu3aIiio yueOHOTro
npolecca
Hopodees I'. B.Anre6pa, 9xi1.: yaeOnuk ams obmeoOpazoBarenbHbix opranuzauuii / I'. B. [lopodees, C. b.
Cysoposa, E. A. bynumosuu u 1p. — M.: IIpocsemienue, 2017..



JAupakTuyeckue MaTepHasIbl IPeIHA3HAYCHBI ISl OPraHU3AIMHA CAMOCTOSATEIbHON AU depeHITupOBaHHOM
paboThI yJammxcs; BKIIOYAIOT 00ydaronye padoThl, COAepKAIHe 3aJaHUs PA3HOTO YPOBHS CIOKHOCTH, U
HEOOJIBIIINE TPOBEPOUHBIC PAOOTHI, B TOM YHCIIE TECTHI C BHIOOPOM OTBETa, CHAOKEHHBIC KITIOYOM —
MepEYHEM BEPHBIX OTBETOB:

EBcradnesa JI. I1.Anrebpa, 9xi.: qunaktudeckue marepuanst /J1. I1. EBcradwena, A. I1. Kapn. — M.:
[Ipocsemenue, 2018.

TemaTH4YecKHE TECThbI Mpe€aAHasSHAYCHDBI IJId TCKYIICTO ONCPAaTUBHOI'O KOHTPOJIA IIPU U3YYCHHUU KypcCa:

Kysnenosa JI. B. Anre6pa, 9xui1.: remarndeckue tectsl / JI. B. Ky3znenona, C. C. Munaesa, JI. O.
Pocnosa u np. — M.: IIpocsemenue, 2017.

KonTposabHbie padoThl — 110codue, B KOTOPOM COAEpKATCS MaTepUabl Uil TEMAaTHYECKOIO KOHTPOJIS,
UTOTOBBIE KOHTPOJIbHBIE PaOOTHI (II0JIYTOI0BbIE U T'OJIOBBIE), UTOTOBBIE TECTHI:

Kysnuenosa JI. B.Anre6pa, 9xi.: kouTponbHbie padotsl /JI. B. Ky3uenosa, C. C. Munaesa, JI. O.
PocnoBa. — M.: IIpocsemenue, 2016.

esn u 3aga4n y4eOHOro npeamera

CozHarenbHOE OBJAJEHUE YUYAIIUMUCS CUCTEMOW apu(PMETHYeCKUX 3HAHUW M yMEHUH HE0O0XOIMMO B
MMOBCETHEBHOW JKHM3HU, JUIS M3YYEHUSI CMEXHBIX TUCIUIUIMH M TPOI0JDKeHUs: oOpa3zoBanwms.[IpakTudeckas
3HAYMMOCTh IIKOJBHOTO Kypca MaTeMaTHKH OOyCIIOBJIEHa TEM, YTO OOBEKTOM HW3Y4YCHHS CIyXaT
KOJIMYECTBEHHBIE OTHOIICHHS JIEHCTBUTEILHOTO MHUpa. MareMarnyeckas IMOJATrOTOBKA HEOoOXoauma Jist
MMOHUMAaHMsI TTPUHITUIIOB YCTPOWCTBA W HCIIOJB30BAHMS COBPEMEHHON TEXHUKH, BOCHPUSTHS HAYYHBIX U
TEXHUYECKUX MOHATHI U uael. MateMaTtnka — sI3bIK HayKH M TeXHUKUA. C €€ MOMOIIbI0 MOJCTUPYIOTCS U
M3Yy4aloTCs SIBJICHUS U TIPOLIECCHI, POUCXOIAIINE B IPUPO/IC.

ApudmMeTnka SBISETCS OJHUM W3 OMOPHBIX MPEIMETOB OCHOBHOM IIKOJIBI: OHA 00OECIIEUYMBACT M3ydeHHUE
OpYruX AUCHUIUIMH. B TepByr0 odepelb 3TO OTHOCHUTCSA K MpEaMeTaM €CTECTBEHHO-HAyJHOTO IMKIA, B
YaCTHOCTH K (¢u3uke. Pa3BUTHE JOTMYECKOTO MBINUICHUS YyYalluxcsl NpH OOYYeHHMHM MaTeMaTHuKe
CIOCOOCTBYET YCBOCHHMIO IMPEAMETOB TyMaHUTApHOTO IMKIA. [IpakTH4yeckue yMEHHS | HaBBIKH
apru(pMETHYECKOTO XapaKkTepa He0OX0IMMBI JJI TPYI0BOU U TPO(PeCCHOHAIIBHON OATOTOBKY IIKOJIBHUKOB.
PazButne y ydamumxcs NpaBUIIBHBIX IMPEACTABJICHHH O CYNIHOCTH W TPOUCXOXKIECHUU apru(PMETHYCCKUX
aOCTpaKIMii, 0 COOTHOIICHUH PEATHHOTO U MICAILHOTO, O XapaKTepe OTPaKEHUs MAaTEMaTHYECKON HayKOH
SIBJICHUH W TPOILIECCOB PEAILHOTO MHpPAa, O MECTe apu(METUKH B CHCTEME HayK M POJIM MaTeMAaTHYECKOTO
MOJENUPOBAaHUS B HAYYHOM TIO3HAHMM W B TMPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO
MHPOBO33PEHHUS YUaLTUXCS, a Takke (HOPMUPOBAHUIO KAYECTB MBIIIICHUS, HEOOXOJUMBIX I alanTallui B
COBpPEMEHHOM MH(OPMAITMOHHOM OOIIIECTBE.

Tpebys oOT ydyamuxcs YMCTBEHHBIX U BOJIEBBIX YCHUJIMI, KOHILIEHTpPAlUM BHUMAaHUS, aKTUBHOCTH
BOOOpaKeHUs, apu(MeTHKa  pa3BUBACT  HPABCTBEHHBIE  YEPTHl  JUYHOCTH  (HACTOWYMBOCT,
L[EIeYCTPEMJICHHOCTh, TBOPYECKYIO aKTUBHOCTh, CaMOCTOSITENILHOCTh, OTBETCTBEHHOCTh, TPYIOJIO0HE,
TUCHUIUIMHY U KPUTUYHOCTH MBIIUICHUS) U yYMEHHE apTyMEHTHPOBAHHO OTCTaWBaTh CBOM B3TJSIABI U
yOexaeHHs, a TakKe CIIOCOOHOCTh MPUHUMATh CAMOCTOSTEIbHBIE PEIIeHUs. AKTUBHOE HCIIOIb30BAHUE U
pelleHre TEeKCTOBBIX 3a/lad Ha BCEX JTamax yd4eOHOTo TMpollecca Pa3BUBAIOT TBOPUECKHE CHOCOOHOCTH
IIKOJHLHUKOB.

N3ydyeHne maTeMaTHKH MO3BOJSET (POPMHUPOBATH YMEHHS] U HABBIKM YMCTBEHHOTO TpYyJAa: IUIAHUPOBAHHE
cBOEil paboThl, MOWCK palMOHATBHBIX MyTeH €€ BBIMOJTHEHMS, KPUTHUYECKYIO OLIEHKY pe3ylnbTaroB. B
Mpolecce U3YYEHUs MAaTeMaTHKU IIKOJBbHUKU y4daTcs HU3JlaraTh CBOM MBICIM SICHO M HMCYEpIIbIBAIOLIE,
JAKOHUYHO M EMKO, MPHOOPETaloT HAaBBIKM YETKOTO, AaKKypaTHOTO U TPaMOTHOTO BBITIOJHEHHS
MaTeMaTUYECCKHX 3aITHCCH.

Baxkneiieit 3amayeil ImMIKOJIBHOTO Kypca apu(METHUKU SBISETCS Pa3BUTHE JIOTHYECKOTO MBIIITICHHS
yuammxcs. CaMu 0OBEKTHl MAaTeMaTUYECKHX YMO3aKIIOUEHUH W TPUHATHICE B apuPMETHKE MpaBuiIa UX
KOHCTPYHPOBaHHUsI CHOCOOCTBYIOT (OPMUPOBAHUIO yMEHUN OOOCHOBBIBATH U JOKa3bIBATH CYXKIACHHS,



IIPUBOJUTH YETKHE ONPENEIECHUS, Pa3BUBAIOT JIOTHYECKYIO MHTYMIIMIO, KPaTKO M HarjiiHO PACKPbIBAIOT
MEXaHU3M JIOTMYECKUX IIOCTPOCHUH U ydaT UX NpuMeHeHHto. [loka3piBasi BHyTPEHHIOI TapMOHUIO MaTeMa-
TUKH, GOpMHUPYSI TOHUMAHKUE KPACOTHI M M3SIIECTBA MAaTEMaTHUYECKUX PACCYXICHUH, apu(MEeTHKa BHOCUT
3HAYUTENIbHBIN BKJIa/ B 3CTETUUECKOE BOCIIUTAHUE YUALTUXCS.

OOyuenne MaTeMaTUKe B OCHOBHOM IITKOJIE HANIPABICHO HA JOCTH)KEHUE CIETYIOUINX yenei:
1) B HaIIpaBJIEHUY JIMYHOCTHOTO Pa3BUTHUSA:

— ®@opMupoBaHHE TPEACTABICHUI O MaTeMaTWKEe KaK YacTh OOIIEYeIOBEYECKON KyJIbTYpPBI, O
3HAYUMOCTU MaTEMATUKHU B Pa3BUTUM LUBUIN3ALMU U COBPEMEHHOT'O OOIIECTBA;

— Pa3BuTHe JOrMYECKOro W KPUTHYECKOTO MBIIUICHUS, KYyJIbTYpPhl pEuYH, CIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

— ®opMupoBaHNE MHTEIUICKTYATbHON YECTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K MPEOJIO0JICHUIO
MBICIIUTENbHBIX CTEPEOTHUIIOB, BHITEKAIOIINX U3 OOBIIEHHOTO OIIBITA;

— BocnuTtanue kadecTB JIMYHOCTH, OOECHEUMBAIOIIMX COLMAIbHYIO MOOMIBHOCTH, CIHOCOOHOCTH
MIPUHUMATh CaMOCTOSTENIbHbIE PELICHHUS;

— @opMHUpOBaHHE KauyeCTB MbBIIUICHHSA, HEOOXOIMMBIX [UIs aJalnTallid B COBPEMEHHOM
MH(OPMaLIMOHHOM OOIIECTBE;

— Pa3BuTHe nHTEpeca K MaTeMaTHYECKOMY TBOPUECTBY U MAaTEMaTUYECKHX CIIOCOOHOCTEI.

2) B METaIpeIMETHOM HaIlpaBJICHUU:

— PasBuTtHe mpexacraBieHHMl O MaremMaTHMKe Kak QopMe ONHCaHMsT M METOJ€ TIO3HaHUs
NEUCTBUTENBHOCTH, CO3JaHME YCIOBUW Ui TNPUOOPETeHHs  IEePBOHAYAIBHOTO  OIbBITA
MaTeMaTH4YeCKOr0 MOIETUPOBAHUS;

— @opmupoBaHue OOMKX CIOCOOOB MHTEUIEKTYaJlbHOM  JI€ATENbHOCTH, XapaKTEepPHBIX IS
MaTeMaTHKU U SBJSIOLIMXCS OCHOBOW MMO3HABATEIbHON KyJIbTYpPhl, 3HAUUMOM JIJIsl pa3IMUHBIX cdep
YEJIOBEYECKOU JESATEIILHOCTH.

3) B IpeAMETHOM HallpaBJICHUH:

— OsiazieHne MaTeMaTHYECKUMH 3HAHUSAMH M YMEHHUSAMH, HEOOXOAMMBIMM JUIl IPOAOJIKEHHUS
00pa30oBaHus, U3yYEHUS CMEXHBIX IUCIUILINH, IPUMEHEHHS B TIOBCEAHEBHOM KU3HM;

Co3nanne (QyHmameHTa JUIsi MaTEeMaTHYECKOTO DPAa3BUTHS, (POPMHUPOBAHUS MEXAaHU3MOB MBIIUICHUS,
XapaKTEPHBIX JUIs1 MATEMATUYECKOM EATENbHOCTH

IleHHOCTHBIE OPMEHTHPBI COIEPKAHUA 00yUEeHU S

Matemaruueckoe 06pa3oBaHue SIBJIIETCS 005S3aTENbHON U HEOThEMJIEMON YacThlO 00I1ero 00pa3oBaHus Ha
BCEX CTymeHsX MKoybl. Co3HaTelnbHOE OBJAJICHHE YyYallUMHCS CHUCTEMON apu(METHUECKHX 3HAHUU U
YMEHHH HE0OXOIUMO B TMOBCEAHEBHOW >KMU3HM, ISl M3YYEHHS CMEXKHBIX JUCHUUIUIMH U IMPOJOHKCHUS
o0OpazoBaHwUsI.

[IpakTHyeckas 3HAYMMOCTh IIKOJBHOIO Kypca MaTeMaTHKU OOYCIOBJIEHA TeM, YTO OOBEKTOM H3YUYCHHS
CIIy’)KaT KOJMYECTBEHHbIC OTHOUICHHS JACUCTBUTENIBHOTO MUpa. MaTemaTudeckasi MOJAroToBKa HE0OXoauMa
JUIS TIOHUMaHUS IPUHIIMIIOB YCTPOMCTBA U UCTIOJIb30BAHUS COBPEMEHHOM TEXHUKHU, BOCIIPUATHUS HAYYHBIX U
TEXHUYECKUX MOHATHHI U ujed. MaremaTnka — s3bIK HayKd U T€XHUKU. C €€ MOMOLIbI0 MOACIUPYIOTCS U
W3Y4al0TCs SABJICHUS U TPOIECCHI, MPOUCXOAAIIUE B IPUPOJIE.

MHOTUM JIOASIM B CBOEH KU3HU MPUXOIUTCS BBIMOIHATH IOCTATOYHO CJIOKHBIE PacUYeThl, OJIb30BaThCS
o0LIeynoTpeOUTENHbHOM BBIUMCIUTEILHOW TEXHHKOM, HAXOJUTh B CIHPABOYHHKAX U MPUMEHSATh HY)KHBIC
(GhopMyIbl, UCHONIB30BATh MPAKTUYECKHE MPUEMBI T€OMETPUUYECKUX H3MEPEHHH M TMOCTPOCHUH, YUTATh
uH(pOpMallIO, TPEACTABICHHYI0O B BHJAE TaONuWll, auarpamm, rpauKoB, MOHUMATh BEPOSITHOCTHBIN
XapakTep CIydalHbIX COOBITHI, COCTaBIATH HECJOXHBIE aJrOpUTMbl M Jp. be3 KOHKpeTHBIX
MaTeMaTHYECKUX 3HAaHUW 3aTPYJHEHO MOHUMAHKE MPUHLUIIOB YCTPOMCTBA U UCTIOJIb30BAaHUSI COBPEMEHHOM
TEXHHUKH, BOCIPHITHE HAYYHBIX 3HAHWUW, BOCIPUITHE W HHTEPHpETaIus pa3HOOOpa3HOW COIUAIbHOM,
SKOHOMMUECKOM, MOMUTUYECKON HHpopMarmu. TakuM 00pa3oM, MpaKTHYECKas MOJE3HOCTh MaTeMaTHUKU
oOycloBJeHa TeM, YTO €€ NPEeAMETOM SBISIOTCS (QYyHIAMEHTAIbHBIE CTPYKTYPBl PEAbHOTO MUpa:
MPOCTPAHCTBEHHbIE (OPMBI U KOJMYECTBEHHBIE OTHONIEHUS - OT TMPOCTEHIINX, YCBAaHMBAEMBIX B
HEMOCPEJCTBEHHOM OIIBITE JIOJIEH, J0 JOCTaTOYHO CIIOKHBIX, HEOOXOAUMBIX ISl Pa3BUTHUS HAYYHBIX U
TEXHOJIOTMYECKUX UJIEH.

be3 6a30Boit MaTeMaTH4eCKOW TOJTOTOBKM HEBO3MOXHO JOCTUYh BBICOKOTO YPOBHS 00pa3oBaHUs, TaK
KaK Bce OOJIbIIIE CIEeUaTbHOCTEN CBSI3aHO C HEMOCPEICTBEHHBIM NMPUMEHEHHEM MaTEeMAaTHUKH (IKOHOMUKA,



1)

2)

3)

ousHec, (uHAHCHI, (U3MKA, XUMUS, TEXHHKA, MH(OPMATHKA, OUOJOTHS, MCUXOJOTHS U MHOTUEAPYIHE).
CnenoBarenbHO, pacHIMpsieTcss  KpPYyr  IIKOJBHUKOB, JJIS  KOTOPBIX  MaTeMaTHKa  CTaHOBUTCA
po(hecCHOHATBFHO 3HAYUMBIM MTPEIMETOM.

B coBpemeHHOM 00IIeCTBE BaKHBIM SIBJISIETCS , (POPMHPOBAHUE MATEMAaTHUYECKOTO CTHUJISI MBIIJICHUS,
MIPOSIBIISIFOILETOCS B ONPECICHHBIX YMCTBEHHBIX HAaBBIKaX. B mpoiiecce MareMaTnyeckon JesATeIbHOCTH B
apceHas MIPUEMOB U METOJIOB YEJIOBEUECKOTO MBIIUIEHUS €CTECTBEHHBIM 00pa30M BKIIIOUYAKOTCS MHIYKLUS
U JleAyKuus, 0o00O0IleHMe W KOHKpeTH3alus, aHajlu3 M CHHTE3, KilaccuUKalus MU cHUcTeMaTH3alus,
abctparupoBanue u aHaiorusi. C MOMOIIBIO OOBEKTOB MATEMaTHUECKHUX YMO3AKIIOYEHUH W TPaBHI UX
KOHCTPYHUPOBAHHUS BCKPBIBACTCSI MEXaHU3M JIOTHYECKUX TIOCTPOCHHM, BBIPA0ATHIBAIOTCS  YMEHHS
bopmynmupoBath, OOOCHOBBIBATH W JOKa3bIBAaTh CYXICHHS, TEM CaMbIM pa3BHBACTCS JIOTHYECKOE
MBIIIUICHHE.

MaremaTrke TPHHAJISKAT BeAymas poiib B (HOPMHUPOBAHWH AITOPHUTMHUYECKOTO MBIIUICHUS,
BOCIIMUTAaHUH YMEHHsI JCWCTBOBATH 10 33/IaHHBIM aITOPUTMaM M KOHCTPYHpOBATh HOBBIE. B Xo/e pemenus
3aJla4y - OCHOBHON Y4eOHOW JesATeJbHOCTH Ha YypOKaX MAaTeMaTHKH - pPa3BUBAIOTCA TBOpYECKas U
MIPUKJIA/THAST CTOPOHBI MBIIILJICHHS.

Hcnonp3oBaHrne B MaTeMaTHKE HApsIy C €CTECTBEHHBIM HECKOJBKMX MAaTEeMAaTHYECKUX S3BIKOB JaeT
BO3MOKHOCTh Pa3BUBATh y yYaIIUXCS TOYHYIO, SKOHOMHYIO M MH(POPMATUBHYIO YCTHYIO M MUCHMEHHYIO
pedb, yMeHue oToupaTh HauboJsee MoAXOAIINE SI3bIKOBbIE (B YACTHOCTH, CUMBOJIMYECKHE U rpapuuecKue)
CpeAcCTBa.

Maremaruueckoe oOpa3zoBaHHe BHOCUT CBOM BKJIaa B (hopMHpoBaHHE OOIIEH KyJIbTypbl yenoBeka. Ee
HEOOXOIMMBIM KOMITOHEHTOM SIBIISIETCSI 00IIIee 3HAKOMCTBO C METOAAMU MMO3HAHUS IEHCTBUTEILHOCTH, YTO
BKJTIOYAET MOHMMAHUE JUATCKTUYECKON B3aMMOCBSI3M MAaTEeMAaTHKU U JIEHCTBUTEIHHOCTH, MPEICTABICHHE O
npeaMeTe M METOJIe MaTeMaTHKH, €ro OTIMYHMSX OT METOJIOB €CTECTBEHHBIX W T'YMAaHHUTApHBIX HayK, 00
0COOEHHOCTSX IPUMEHEHHs MaTEMaTHKH JUTsl pELLIEHNs HAy4YHbIX U MPUKJIAJHBIX 3a/1a4.

N3yueHre MaTeMaTUKU CHOCOOCTBYET 3CTETUYECKOMY BOCHMTAHUIO YEIOBEKa, TOHUMAHUIO KPAacOThl U
M3AIIECTBA MAaTEMaTHYECKUX PACCYXKAECHUH, BOCHPUATHIO TE€OMETPUYECKUX (OpPM, YCBOEHHUIO HJEU
cuMMeTpud. M3yueHne MareMaTHKH pa3BUBAeT BOOOPAaXKEHHE, IPOCTPAHCTBEHHBbIE MPEICTABICHUS.
HcTopust pa3BUTUS MaTeMaTU4ECKOTO 3HAHMS JAeT BO3MOXKHOCTH IOTIOJIHUThH 3amac MCTOPUKO-HAyYHBIX
3HaHUH LIKOJILHUKOB, C()OPMHUPOBATH Yy HUX IPEACTABICHUS O MAaTEMAaTUKE KaK 4acTH OOLIeYeI0BEeYeCKOM
KyJIbTypbl. 3HAaKOMCTBO C OCHOBHBIMM HCTOPMYECKMMM BE€XaMHU BO3HUKHOBEHHMS U  Pa3BUTHUSA
MaTeMaTU4eCKON HayKd, CyAbOaMM BEIMKHMX OTKPBITMHA, MMEHaMM JIO/el, TBOPUBIIUX HAYKy, JOJKHO
BOITH B MHTEJUIEKTYalIbHBIHM 0arax KaXkJ0ro KyJIbTYpPHOTO YeJIOBEKa.

IInanupyeMble pe3yJbTaThl H3yYeHHs] YUeOHOT0 NpeaMeTa.
[Tporpamma mo3BoJisieT HOOUBATHCS CICAYIONIUX PE3YJIbTaTOB OCBOCHHS 00Pa30BaTEIILHOM IMPOTrPaMMBbI
OCHOBHOTO 00I11eT0 00pa30BaHMS:

JIMUHOCTHBIE PE3VJIbLTATDI:
C(bOpMI/IpOBaHHOCTB OTBCTCTBCHHOI'O OTHOILICHHUA K YYCHHIO, TOTOBHOCTHU U CII0COOHOCTHU 06yqa10mnxc;1 K
CaMOpPa3BUTHUIO HAa OCHOBC MOTHBAIIMU K O6y‘IeHI/IIO KU IIO3HAaHMHIO, BBI60py nanLHeﬁmero O6paSOBaHI/IH Ha

0a3e OPHUEHTUPOBKU B MHpe Hpodeccuil U npodecCuoHaIbHbI NPEANOYTeHUH, 0CO3HAHHOMY MOCTPOCHUIO
WH/MBUYaJIbHOM 00pa30BaTeNbHOM TPAEKTOPUH C yUETOM YCTOHUMBBIX TO3HABATEIbHBIX HHTEPECOB;
C(OPMHUPOBAHHOCTh KOMIIOHEHTOB IE€JIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKU U OOIECTBEHHOM MPAKTUKH;

OCO3HAHHBII BBIOOp M TMOCTPOEHHUE AajbHEWIIeW WHIMBUAYaJIbHOW TpaeKTopuu oOpa3oBaHus Ha Oaze
OPUEHTUPOBKM B Mupe Tmpodeccuii U Npo(ecCHOHAIBHBIX MPEANOYTEHHH ¢ Y4ETOM YCTOWYMBBIX
MO3HABATEIbHBIX MHTEPECOB, a TaKXKe Ha OCHOBE (DOPMHUPOBAHMS YBAXKUTEIHHOTO OTHOLIEHHS K TPYLY,
pa3BHUTHE OMbITA YYACTUS B COLIMAIBHO 3HAUUMOM TPY/IE;

4) YMCHHEC KOHTPOJUPOBATH NPOUCCC U PEIYIIbTAT yqeGHofI 1 MaTeMaTHYSCKOM ACATCIIBHOCTH,
5) KPUTHYHOCTb MBIIUJICHUA, THUIIHATHUBA, HAXOAYUBOCTb, AKTUBHOCTD IIPHU PCIICHUU MATCMATUYCCKUX 3aaa4.

MeTanpeaMeTHbIE Pe3VJbTaThl:




1)

2)

3)

4)

5)
6)

7)

Me)l(l'lpeIIMeTHbIe MMOHATHUSA

OBJIAICHHUE 06y‘lalOIIlI/IMI/ICﬂ OCHOBaMH YHTATEJIbCKOH KOMIICTCHIINHU :

¢ OBJIAACIOT YTCHUCM KaK CPCEACTBOM OCYHIICCTBJIICHHA CBOUX ﬂaHBHCﬁMHX MJIAHOB: MPOAOJKCHUS O6p330BaHI/IH u
CaMOO6pa30BaHI/I5I, OCO3HAHHOI'O IIJIAHUPOBAHUA CBOCT'O AKTYAJIbHOI'O U MEPCICKTUBHOI'O Kpyra 4YTCHUs, B TOM YUCIIC
A0CYTOBOr'o, MOATrOTOBKH K pr,I[OBOP'I n COHI/Ia.HI)HOﬁ JACATCIIBHOCTH,

® q)OpMHpOBaHI/Ie HOTpC6HOCTI/I B CUCTCMATHYCCKOM YTCHHU KaK CpPCACTBC IMO3HAHHA MHUpa U cebs1 B 2TOM Mupe,
rapMOHM3AIIMH OTHOIIICHH YeJIOBEKa M OOIIECTBa, CO3/IaHUU 00pa3a «IOTPEOHOro OyayIeroy.

npuodpeTreHNe HABLIKOB PadoThI ¢ HH(pOpMAaLHeii:

* CUCTEeMaTH3UpPOBaTh,  CONOCTABJIATh, AHATU3UPOBATh, 0000mATP W  HHTEPIPETHPOBATH
MH(POPMAIIHIO, COAEPIKAIILYIOCS B TOTOBBIX HH()OPMAITMOHHBIX 00BEKTaX;

* BEICTATH TJIABHYI0O M HM30BITOUHYIO WH(OPMANNIO, BBIOJHATH CMBICIOBOEC CBEPTHIBAHUE
BBIJIJICHHBIX (PAKTOB, MBICIEH; MPEACTaBIAT, UHPOPMAIUIO B CKATOW CIIOBECHOW ¢opMe (B BUIE IJIaHa
WM TE3UCOB) U B HAIJIAJHO-CUMBOJIMUYECKOH (hopMe (B BuE TaOIHI, rpapuecKuX CXeM M Auarpamm, KapT
MOHATUN — KOHLENTYalIbHBIX TUArpaMM, OIOPHBIX KOHCIIEKTOB);

* 3aM0JHATH U JIOTIOHSTH TaOJIULIbI, CXEMBI, TUAarPaMMbI, TEKCTHI.
yyacTMe B NPOEKTHOW AeATeNbHOCTH
YMEHHE CaMOCTOATEIbHO ONpPEAEIATh 1IeJId CBOETO0 00yueHus, CTaBUTh U (POPMYJIUPOBATH Uil ce0sl HOBbIE
3a/1auu B yu€0e, pa3BUBaTh MOTUBbI U HHTEPECHI CBOEH MIO3HABATEIBHOM NESATENbHOCTH;

YMEHHE COOTHOCUTH CBOM JEWUCTBUS C IJIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBJISATh KOHTPOJb CBOEH
NEeSITeIbHOCTH B Ipoliecce JIOCTHXKEHUs pe3yjbTaTa, ONpEeAeNsiTh CHocoObl AEeWCTBUH B paMKax
MPeI0KEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JIEHCTBUS B COOTBETCTBUH C U3MEHSIIOIIENCS
CUTYyalUe;

YMEHUE OIpeneNaTh MOHSTHA, CO3JaBaTh OOOOLICHMSA, YCTaHABIWBATh AHAIOIMH, KIACCU(PHUIMPOBATH,
CaMOCTOSITEJIEHO BEIOMPATh OCHOBAHUS M KPUTEPUH VIS KIacCU(UKALNH;

YMEHHME  YCTaHaBIMBAaTb IPUYMHHO-CICACTBEHHBIC  CBS3H, CTPOUTH JIOTHYECKOE  PacCyXkJICHUE,
YMO3aKJIt0YeHNe (MHIYKTUBHOE, A€AYKTUBHOE U 110 aHAJIOTHH) U JIeJ1aTh BHIBOJIBL;

pa3BUTHE KOMIIETEHTHOCTH B 00JIaCTH MCIIOJIb30BaHUs MHPOPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;
IIepBOHAYAJIbHBIE NIPEICTABIECHUS 00 UAEAX U O METO/IaX MaTeMaTUKU Kak 00 YHMBEPCAJIbHOM SI3bIKE HAayKH
U TEXHUKH, O CPEICTBE MOJEIMPOBAHUS SIBJICHUI U ITPOLIECCOB;

YMEHHUE BUJETh MaTEMaTUYECKYI0 3a7jauyy B KOHTEKCTE IMPOOJEMHOMN CUTyalluu B IPYTrUX TUCLUIUIMHAX, B
OKPY’KAIOILLIEN KU3HU;

8) yMeHue HaxOAUTh B paA3IMYHBIX HCTOYHMKAX MHMOpMALUIO, HEOOXOAUMYIO Uil  pEeLIeHUs
MaTeMaTU4YeCKUX 3ajad, U NPEeACTaBIATh €€ B MOHATHOH (opme, NMpUHUMATh pElIEHHE B YCIOBUAX
HEMNOJHOM UK N30BITOYHON, TOUHOM MM BEPOSITHOCTHOM MH(OpMAIHH;

9) yMeHHe MOHUMATh U UCHOJb30BATH MATEMAaTUUECKUE CPEACTBA HATJSAHOCTH (TpapUKH, TaOIULIbI, CXEMbI
U JIp.) A7 WUTIOCTPALUK, HHTEpIpETaluy, apryMEeHTal|H;

10) yMeHue BBIBUIaTh TUIOTE3bl IPU PELICHUH 33/1a41, IOHUMATh HEOOXOIMMOCTh UX IPOBEPKHU;
11) moHMMaHuE CYIIHOCTH AJTOPUTMHUYECKUX IPEANHCAHUN M YMEHHE IEHCTBOBaTb B COOTBETCTBHU C
IIPEI0KEHHBIM aITOPUTMOM.

IIpenMeTHBIE PE3YIbTATHI:

1) OCO3HAHHE 3HAYEHMS MAaTEMATUKHU IJIs IOBCETHEBHOM KM3HU YCJIOBCKA,

2) MMpEeACTaBJICHUE O MaTeMaTH4YeCKOM HAYKE KakK C(I)epe MaTeMaTH4EeCKOH JACATCIIBHOCTH, 00 sTamax eé
pa3BuTuUA, O €€ 3HAUYNMOCTH JJIA Pa3BUTHA HUBUIIA3ALIUHA,

3) pasBUTUC yMeHPIf/'I pa60TaTB C y‘-IC6HBIM MAaTEMAaTHYCCKUM TCKCTOM (aHaJII/ISI/IpOBaTB, H3BJICKATDb
HCO6XO,Z[I/IMyIO I/IH(I)OpMaI_II/IIO), TOYHO U I'PaMOTHO BbIPAKaTh CBOU MBICJIN C IPUMCHCHUCM MaTeMaTH4eCKOM
TCPMHUHOJIOTUH U CUMBOJIUKH, ITIPOBOJUTDH Knaccn(bmcaunn, JJOTHYCCKHUEC 06OCHOB8.HI/I$I;

4) BJIaJICHUC 0a30BbIM HOHSATUHHBIM armapaToMm 1o OCHOBHBIM pa3JiciaM COICPKaHU,

5) CUCTCMATHUYCCKHUEC 3HAHUA O (I)YHKI_II/ISIX n ux CBOﬁCTBaX;



6) NpaKTUYECKHM 3HAYMMbIE MaTEMaTUYECKHME YMEHHS M HABbIKM, WX IPUMEHEHHE K pPELICHUIO
MaTeMaTHYECKUX U HEMAaTEMaTUYEeCKUX 3aJa4 [IPEAI0Iaraouiee yMeHus:

*  BBINOJIHATH BBIYUCIICHUS C JEHCTBUTEILHBIMU YUCIIAMU;

*  pemiaTh ypaBHEHUS, HEPABEHCTBA, CUCTEMBI YPABHEHHUI U HEPABEHCTB;

¢ pemarb TEKCTOBBIC 3a/a4d apU(PMETUYECKUM CIIOCOOOM, C TOMOILIBIO COCTABICHHS M pPELICHUS
YPAaBHEHUH, CUCTEM YPAaBHEHHMI U HEPABEHCTB;

*  HCIOJb30BaTh AIreOpanyuyecKkuil SI3bIK JUIs ONUCAHUS IMPEIMETOB OKPYKAIOIIEro MHpa U CO3JIaHHS
COOTBETCTBYIOIIMX MATEMAaTUYECKUX MOJIETIEH;

* TPOBEPUTh MPAKTUYECKUE PACUEThI: BBIUMCIECHHUS C MPOLEHTAMM, BBIYUCIEHHUA C YHUCIOBBIMU
[IOCJIEJOBATEIbHOCTSAMY, BBIYMCIIEHUSI CTATUCTHUECKUX XapaKTEPUCTUK, BBIIOJHEHUE MPUOIMKEHHBIX
BBIYHCJICHUM;

*  BBINOJIHATH TOXKJECTBEHHbIE MMPe0oOpa30BaHusl pallMOHATIBLHBIX BbIPAKEHUN;

*  BBINOJIHATH OTIEPALIUU HAJl MHOXKECTBAMU;

*  HccaenoBath (PYHKIMH U CTPOUTH UX IpaduKy;

*  YUTaThb U UCHOJB30BaTh MH(OPMAIMIO, IPEACTABICHHYIO B BHUAE TaOIMIbI, JUarpaMmsl (ctonO4aToi
WM KpyroBoii);

*  pemiarh npocreiiire KOMOMHATOPHbIE 3a4a4H.

Pa3znen «<Apupmerukar»

Payuonansuvie yucna

BbInycKHUK HAy4YUTCH:

CpaBHMBaTb M YNOPAA0YMBATb PaLMOHaNbHbIE YNACNA;

BbIMONHATL BbIYUCNEHWUA C PALMOHANbHLIMU YUCNAMMK, COYETaA YCTHble M MUCbMEHHble MPUEeMbl BbIYMCAEHWUN,
NPUMeHEeHWe KaNbKynaTopa;

MCMONb30BaTb MOHATUA U YMEHWA, CBA3aHHbIe C MPOMOPLMOHAIbHOCTBIO BE/IMYMH, MPOLEHTaMK B XOJe pelueHus
MaTeMaTUYeCKMX 3aa4 U 334,34 M3 CMEXHbIX NPeMeTOB, BbINOAHATb HEC/NIOXHbIE NPAKTUYECKMe pacyeTbl
NPUMEHATb NOHATUA, CBA3aHHbIE C Ae/IMMOCTbIO HaTypaibHbIX Yncen

BbInyCKHUK MOJIYy4YHT BO3MOKHOCTD:

NO3HaKOMMTbLCA C NO3ULMOHHBIMU CUCTEMAMM CYUCTIEHMA C OCHOBAHUAMM, OTANYHbIMK OT 10;

yrnybuTtb 1 pa3snTb NpeaCcTaBNeHNA O HaTypasibHbIX YUCAAX U CBOWCTBAX AeNMMOCTH;

Hay4MTbCA UCMONb30BaTb MPUEMbI, PaLMOHANMU3UPYIOWME BbIYMCAEHUA, NPUOBPECTU NPUBBLIYKY KOHTPONMPOBATb
BblUMCNEHNA, BbIBMPaA NOAXOAALMIA ANA CUTYaL MK cnocob.

JeilicmeumensHebie yucna

BbInyCKHUK HAY4YHUTCH:

MCNONb30BaTb Ha4a/lbHble NPeACTaBNeHNA O MHOXeCTBE JelCTBUTE/bHbIX YNCen;

BNAAETb NOHATUEM KBAAPATHOrO KOPHSA, MPUMEHSATb €ro B BbIYMCNEHUAX;

BbINyCKHUK OJYYHUT BO3MOKHOCTD:

pasBUTb NPEACTaB/NEHNE O YMC/IE M UYUCIOBbIX CUCTEMAX OT HATypasibHbIX A0 AENCTBUTE/bHbIX YUCEN; O POAU
BbIYMCNEHWI B YE/I0BEYECKOW NPAKTUKE;

pPasBUTb U YrNybUTb 3HAHMA O AECATUYHOM 3anUCK AEeNCTBMTE/bHbIX YMCEN (Nepuoguyeckme U Henepuoanyeckme
apobu).

H3zmepenus, npudauxicenus , OUeHKU

BbINyCKHUK HAy4YUTCH:

MCMO/Ib30BaThb B XO4€ PelleHnA 3a4a4 31eMeHTapHble NpeacTaBAeHUA, CBA3aHHbIe C NPUBAMMKEHHbIMU 3HAaYEHUAMM

BE/INUMH.
BbInyCKHHUK MOJYy4YHT BO3MOKHOCTD:

MOHATb, YTO YWUC/IOBblE AAHHbIE, KOTOPblE WMCMONb3YIOTCA ANA XAaPAKTEPUCTUKM OBBEKTOB OKPYMKAIOLEro MUPa,
ABNAIOTCA NPEUMYLLECTBEHHO MPUBAUMKEHHBIMM, YTO MO 3anNUCU NPUBAMNKEHHbIX 3HAYEHWIN, COAEPMKALUMXCA B
MHGOPMALMOHHBIX UCTOYHMKAX, MOXKHO CYAWUTb O NOTPELLHOCTU NPUBAUKEHUS;

MOHATb, YTO MNOTPELIHOCTb PE3Y/IbTaTa BbIMUCAEHUA AOMKHA BbITb COM3MEPHMA C NOTPELLIHOCTBIO UCXOAHbIX AAHHbIX.



Anzebpauueckue gblparceHus
BbInycKHMK HAy4YUTCS:

- ONEPUPOBATh MOHATHAMHU "TOXIECTBO", ""TOXKIECTBEHHOE ITpeoOpa3oBanue', pemarhb 3a/1auu, CoaepKallie
OyKBEHHBIE JJaHHBIE, paboTaTh C PopMyIamu;

- OIIEpUPOBATh MOHATUAMH "KBaJpaTHbIN KOPEHB'", IPUMEHSTH €I0 B BBIYUCICHUIX;

- BBIIOJIHATH NpeoOpa3oBaHUe BbIPAKEHUM, COAEPKAIIMX CTENEHHU C LEJIbIMU [TOKA3aTesIMU U KBaJpaTHbIE
KOPHH;

- BBINOJIHATH TOXK/IECTBEHHBIE MPeoOpa30BaHUs pallMOHAIbHBIX BBIPAKEHUI HAa OCHOBE IpaBHJI AECHCTBUMN
HaJl MHOTOWIEHAMH U ajire0pandyeckuMu JpoosiMu;

- BBIIIOJIHATH Pa3JI0KEHHE MHOTOYJIEHOB HA MHOKUTEIH;

- NPUMEHATHh MPeoOpa3oBaHUs BBIPAKECHUM Ui pELICHMs] pa3jIMuYHBIX 3a/ad W3 MaTeMaTHUKU, CMEXHBIX
MIPEAMETOB, U3 PEATBHON MTPAKTUKH.

BbInyCKHHUK MOJy4YUT BO3MOKHOCTD HAYUMThCS:

- BBIIOJHATh MHOTOIIAroBbl€ MPeoOpa30BaHUsS pallOHAIbHBIX BBIPAXKEHUH, MPUMEHSs IIMPOKUN HabOp
CHOCO00B U MPUEMOB;

- IPUMEHSATH TOXKJAECTBEHHBIE TPE00pa30BaHMsl Ul PELICHUs 3a]ad U3 pa3IMuHbIX Pa3/IeioB Kypca.
Ypaguenusn

BbinycKHUK HAYyYHThCS:

- pemarb OCHOBHBIE BHJIbl PALIMOHAIBHBIX YPABHEHHUN C OJHOM MEPEMEHHOM, CUCTEMBI ABYX YPAaBHEHUU C
JBYMsI IEPEMEHHBIMU;

- IPUMEHATh AHATUTUYECKUN U rpapUUecKuil sI3bIKHU U1 MHTEPIPETAUH OHITUH, CBSI3aHHBIX C TIOHATHEM
ypaBHEHUS, VISl PEUICHUS YPaBHEHUN U CUCTEM YPABHEHMI;

- TIOHMMaThb YypaBHEHUE KaK Ba)KHEHINYI0 MaTEMATHYECKYyH0 MOJEIb JI1 ONUCAaHUS U HU3y4CHHS
pa3sHOOOpa3HbIX PeaIbHBIX CUTYALMH, pelaTh TEKCTOBBIE 3aaUl aIreOpandyecKuM METOJIOM;

- IPOBOJUTH NPOCTEUIINE UCCICIOBAHUS YPAaBHEHUN M CHCTEM ypaBHEHUH, B TOM YHCJIE C IPUMEHEHUEM
rpaduuecKux MpeacTaBieHuil ( yCTaHaBIMBAaTh, UMEET JIM YPABHEHUE WIIM CUCTEMA YPaBHEHMH pelleHUs,
€CJIM UIMEET, TO CKOJILKO U TIP.)

BpIyCKHHUK MOJYYHT BO3MOKHOCTB:- UCIOJIb30BaTh IIUPOKHUI CIEKTP CIELHATIbHBIX IPUEMOB PEIICHHUS
YPAaBHEHUHN U CHCTEM YPaBHEHUH; YBEPEHHO NPUMEHATH alllapaT ypaBHEHWM U HEPABEHCTB NI PELICHUS
pa3sHOOOpa3HbIX 33Jau U3 MATEMaTHKH, CMEKHBIX IIPEIMETOB, PEAbHOM TPAaKTUKU

Hepasencmea

BbIyCKHUK HAYy4YHTbCH:

- NIOHMMAaTh TEPMUHOJIOTHIO U CHUMBOJIMKY, CBSI3aHHBIE C OTHOILLIEHHUEM HEPABEHCTBA, CBOMCTBA YMCIIOBBIX
HEPABEHCTB;

- pelaTh JIMHEHHbIE HEPABEHCTBA C OJHOM NIEPEMEHHOM M UX CUCTEMBI; pellaTh KBaJpaTHbIE HEPABEHCTBA C
OIopoii Ha rpaduyeckue MpeacTaBICHUS;

BpInyCKHHUK MOJIy4YUT BO3MOKHOCTD:

- OCBOUTh pa3HO0Opa3Hble MPUEMBI 10Ka3aTEIbCTBA HEPABEHCTB;

- TpUMEHATh TpapuuecKhe MpPeJACTAaBICHUS sl HCCIIEAOBAHUS HEPAaBEHCTB, CHCTEM HEPaBEHCTB,
coJiepKalux OyKBeHHbIE KOI(D(DUIIUEHTHI.

- NPUMEHATH amnmapaT HepaBeHCTBa I pelleHHs pa3HOOOpa3HbIX MaTeMaTHMUYeCKHX 3ajad, 3a7ad u3
CMEKHBIX ITPEMETOB U MPAKTUKH.

Pazgea «@yHkuumu»

Yucnosvie mnodcecmea

BpinyckHHUK HayunTCs:

- MOHUMAaThb TEPMHUHOJIOTHI0 M CHMBOJIMKY, CBSI3aHHBIE C IOHSATHEM MHOKECTBA, BBINOJIHATH OIEpaluu
HaMHOKECTBAaMHU;

- UCIIOJIb30BATh HAYAJIbHBIC MMPCACTABJICHUSA O MHOXKCCTBC JIECTBUTEIIBHBIX YHCE.



BbInyCKHUK MOJIYyYUT BO3MOKHOCTD:

- pa3BHBATh MMPEICTABICHUE O MHOXKECTBAX;

- pa3BUBATh NPCACTABIICHUC O YHCJIC U YHUCJIOBBIX CUCTCMAX OT HATYPaJbHBIX 10 ﬂeﬁCTBHTeHBHBIX YHucCeli, O
pOJIM BBIYMCIICHUH B IIPAKTHUKE;

- pa3BuUBaThb H yI‘JIy6I/ITB 3HAHUA O I[eCHTHHHOﬁ 3aIliucu ﬂeﬁCTBHTGHBHBIX 1501 (nepnonnquKHe )41
HETIePUOINYECKUE APOOH).

Yucnosvle hynkuuu

BbInyCKHUK HAYYHTCS:

- IIOHUMATh U UCIIOJIb30BaTh q)YHKLII/IOHaJII)HI)Ie TIOHATHSA, A3BIK (TCpMI/IHI)I, CUMBOJIMYCCKUEC 0603Haqu1/1$1);

- CTpOUTH TpadUKH >IEMEHTAPHBIX (PYHKIMH, MCCIEIOBAaTh CBOWCTBA YMCIIOBBIX (YHKIUI HA OCHOBE
M3yUYEHHUsI TIOBEICHUS MX TPa(uKOB;

- MOHUMAaTh (YHKIHMIO KaK Ba)XKHEHMIIYI0 MAaTeMaTHYECKYI0 MOJENb JJIs ONHUCAaHUs IPOIECCOB U SIBICHUM
OKpPY)KaIOILIEr0 MHUpPA, IPUMEHATh (PYHKIMOHAIbHBIN SI3BIK JUIS ONMUCAHUS U MCCIEAOBAaHUS 3aBUCUMOCTEN
MeXAYy PU3NYECKUMU BEIUUNHAMMU.

BbInyCKHUK MOJYy4YUT BO3MOKHOCTD:

- MIPOBOJIUThH UCCIIEJIOBAHUSI, CBSI3aHHBIE C U3yYEHUEM CBOMCTB (PYHKIUI, B TOM YHUCIIE C UCIOJIb30BAHUEM
KOMITIbIOTEPA; Ha OCHOBE I'paMKOB H3Y4YEHHBIX (DYHKIUI CTOUTH OOJiee CIIOKHBIE TpapuKu (KyCOUHO-
3aJlaHHbIE, C "BBIKOJIOTBIMU" TOUKAMHU U T. 11.);

- HCTOJIb30BaTh (PYHKIMOHAJIbHBIE NMPEACTABICHUS U CBOMCTBA (YHKUUN Ul pEIIeHHsS MaTeMaTHYeCKUX
3a/1a4 U3 pazIMYHbIX pa3AesioB Kypca.

Paszpen «HucinoBbie Noc/1e10BATEIbHOCTID)

Apudmemuueckue u zeomempuieckue npozpeccuu

BbINMyCKHUK HAYYUTCS:

MIOHMMATh U UCIIOJIb30BaTh SI3bIK OCIEI0BATEIbHOCTEN (TEPMHUHBI, CUMBOIMUYECKHE 0003HAUCHMS);

- IPUMEHATHh (OPMYIIbI, CBS3aHHBIE C APUPMETUYECKON M IeOMETPUYECKO MmporpeccusiMy, W ammapar,
c(OpMHUPOBAHHBIN IPU U3YUEHUU APYIUX Pa3JesoB Kypca, K PEIICHHIO 3a/1a4, B TOM YUCJIE C KOHTEKCTOM M3
peanbHOM KU3HHU.

BbINyCKHUK MOJYYHUT BO3MOKHOCTb HAYYUThCSH:

- pemaTh KOMOMHMPOBAHHBIC 3a7a4d C NpPUMEHEHHEM (GOpMYyJI N-TO WICHa W CyMMBI NIEPBBIX YJICHOB
apu(pMETHYECKON U TEOMETPUUECKON ITPOTPECCHIA, MPUMEHSIS IIPU ATOM amnmapar ypaBHEHUH U HEPABEHCTB;
- TIOHUMaTh apU(PMETHUYECKYI0 U TCOMETPUUYECKYIO MPOTPecCcHd Kak (DYHKIMH HATYpPaJIbHOTO apryMeHTa;
CBS3BIBATh apU(METHUYCCKYIO TIPOTPECCHIO C JIMHEHHBIM POCTOM, T€OMETPUUYECKYIO - C IKCIIOHEHIIUATBHBIM
pocTOM.

Paznen «BeposSITHOCTB M CTATHCTHKA»

Onucamenvhas cmamucmuKa

BbInyCKHUK HAY4YHUTCH:

- UCIIOJIB30BaTh MPOCTEHIITNE CIIOCOOBI MPEACTABICHHUS U aHAIM3a CTATUCTUYCCKUX JIAHHBIX.

BbInyCKHUK MOJYy4YUT BO3MOKHOCTD:

- mpuoOpecTd TepBOHAYANBHBIM OMNBIT OpraHu3alud cOopa JaHHBIX TMpPH TMPOBEJIECHUU OIpoca
OOIIECTBEHHOTO MHEHMsI, OCYIIECTBIIATh MX aHAJN3, MPEACTaBISATh Pe3ylbTaThl OMpOca B BUIE TaOIHIIBI,
JMarpaMMbi;

- HAYYUTHCS IPUBOIUTH COJEpKATENbHbBIE IPUMEPHI UCTIOIB30BAHUS [T ONIMCAHUS TaHHBIX.

Cnyuaiinole coObimus u 6eposAmHOCHD

BhInycKHUK HAYYHTCS:

-HaXOJIUTh OTHOCUTENHHYIO YaCTOTY U BEPOSATHOCTh CIIy4ailHOTO COOBITHSI.

BpInyCKHHUK MOJYy4YUT BO3MOKHOCTD:
-IIPUOOPECTH OMBIT MPOBEACHUS CIy4alHBIX SKCIIEPUMEHTOB, B TOM YHCJE C MOMOLIbIO KOMIBIOTEPHOIO
MOJEIUPOBAHUS, UHTEPIIPETALIMU UX PE3YIbTATOB.



Komounamopuka

BbINyCKHUK HAYYUTCSH:

-pemaTh KOMOMHATOPHBIE 331241 HAa HAXOXKACHUE YHCia 00bEKTOB MM KOMOMHAITHI.
BBINYCKHUK MOJYYHUT BO3MOKHOCTD:

-HaYYUTHCS HEKOTOPBIM CIICIHAIBHBIM MPHUEMaM pelIeHUs] KOMOMHATOPHBIX 3a1a4.
demenmyl nPUKIAOHOU MaAMeMamuKy

BbBINyCKHUK HAY4YUTCH:

- UCHOJIb30BaTh B XOJI¢ pEIICHHUs 3a/ad 3JIEMEHTapHbIE NPEACTaBICHUS, CBSA3aHHbIE C NPUOIMKEHHBIMU
3HAQ4YCHUSIMU BEJINYMH.

BBINYCKHUK MOJYYUT BO3MOKHOCTD:

- IOHATb, YTO YHMCIIOBBIE JJAHHBIE, KOTOPBIE MCIIOJIb3YIOTCS JUISl XapaKTEPUCTUKU OOBEKTOB OKPYXKAIOLIEro
MHpa, SBISIOTCA NPEUMYLIECTBEHHO NPUOIMKEHHBIMYU, YTO MO 3allUCU TNPUOIMKEHHBIX 3HAUEHUH,
coJiepKaliuxcs B MH(QOPMAaLMOHHBIX HCTOUHUKAX, MOXKHO CYJIUTh O MOTPEIIHOCTH MPUOIMKEHUS

- TOHATH, YTO MOTPEIIHOCTh pEe3yJbTaTa BBIYUCICHUHN JOKHA OBITh COM3MEpPHMA C TOTPELIHOCTHIO
HCXOJIHBIX TAHHBIX

Kpumepuu OUEHOK no mamemamuke

1. Coneprxanue u 00beM MaTepHaa, oUIeXkaIlero NpoBepke, onpeaenserca nporpammoil. [Ipu nposepke
YCBOEHMSI MaTepHalla Hy>KHO BBISIBIISITh MOJHOTY, IPOYHOCTh YCBOCHHS YUalTUMUCS TEOPHUH U YMEHHUS
MIPUMEHSTH €€ Ha MPAKTHUKE B 3HAKOMBIX U HE3HAKOMBIX CUTYaIUsX.

2. OcHoBHBIMHU (hOpMaMU MPOBEPKHU 3HAHUM U YMEHUI ydaluxcs [0 MaTeMaTUKe SIBIIIOTCS MHUChMEHHAs
KOHTpOJIbHasi paboTa M YCTHBIN Ompoc.

[Ipu oieHKe MUCHMEHHBIX U YCTHBIX OTBETOB YYUTEIND B MIEPBYIO OUYepeb YUUTHIBAET MOKa3aHHbIE
yyaniuMucs 3HaHus 1 ymeHus. O1eHKa 3aBUCUT TakKe OT HAIMYHUS U XapaKTepa MOrpelrHoCcTeH,
JOTYIIEHHBIX yYalllUMHCS.

3. Cpeau morpenHocTeil BhIACIAIOTCS OMUOKY U HeloueThl. [lorpemHocTs cunTtaeTcst omuOKOH, eciu
OHa CBUJETEIHCTBYET O TOM, UTO YUEHUK HE OBJIaZIe]l OCHOBHBIMH 3HAHUSIMU, YMEHUSMHU, YKa3aHHBIMU B
porpaMme.

K HEA0YETaM OTHOCATCA MOIrp€IlHOCTHU, CBUACTCIBCTBYIOIIUE O HEAOCTATOYHO IIOJTHOM HJIM HEAOCTATOYHO
IMPOYHOM YCBOCHHU OCHOBHBIX 3HAHUM U YMGHI/Iﬁ WiIn 00 OTCYTCTBHUU 3HaHHﬁ, HC CHHUTAOIMUXCA B IIPO -
IrpaMM€ OCHOBHBIMMU. Henoueramu Takke CUMTAIOTCS: MOTpCITHOCTH, KOTOPBLIC HC ITPHUBCJIN K HCKAXKCHHUIO
CMBICJIA TOJIYYCHHOT'O YUYCHUKOM 3a/IlaHU WU crroco0a ero BBIIIOJIHCHHA; HCAKKYpPATHAA 3all1Chb,
He6pe)KHOC BBIIIOJIHCHUC YCPTCIHKA.

FpaHI/IHa MCKOY OILIMOKAMU U HEOA0YCTaMU SABJIACTCA B HGKOTOpOﬁ CTCIICHHU YCHOBHOﬁ. HpI/I OJHHUX
00CTOSTEILCTBAX JOMMyIICHHAasA ydalllTUMHUCA NOTPCIITHOCTE MOKET paCCMAaTPpUBATHCA YUUTCIEM KaK OIJ_II/I6K8.,
B ApYroc BpeMs U IIpU APpyrux 00CTOSATEILCTBAX — KaK HCOOYCT.

4, 3aﬂaHI/I$I AJI1 YCTHOTO U TIMCBMCHHOT'O OIIPOCa YyHAIMHUXCA COCTOAT U3 TCOPCTUICCKHUX BOIIPOCOB U 3a1a4.

OTBeT Ha TEOPETHUYECKHI BOIIPOC CUUTAETCS OE3yNPEUHBIM, €CIIH MO0 CBOEMY COJIEPKAHHIO MTOJIHOCTHIO
COOTBETCTBYET BOIIPOCY, COAECPKUT BCe HEOOXOAUMBIE TeOpeTHYecKHe (hakThl S 000CHOBAHHBIE BHIBOJIBI, &
€r0 U3JI0KEHUE U MMCbMEHHAs 3aIIMCh MAaTEMATUYECKH TPAMOTHBI U OTJIMYAIOTCS TIOCIIEA0BATENBHOCTBIO U
aKKypaTHOCTBIO.

Pemenue 3a1aun cunraercs 6e3ynpedyHbIM, €CIIU MPaBUIIbHO BBIOPAH CIIOCO0 pelIeHts, CaMO pellieHue
COIIPOBO’KJAETCS HEOOXOJMMBIMHU OOBSICHEHUSIMHU, BEPHO BBIIIOJIHEHBI HY)KHbIE BEIYUCIICHUS U
npeoOpa3oBaHus, MOJIyYEH BEpHBIN OTBET, OCIEI0BATEIBHO U AKKYPATHO 3alMCAaHO PEIICHUE.



5. Ouenka oTBeTa yyalerocs Npyu yCTHOM M MMCbMEHHOM OIIPOCE MPOBOIUTCS O MATHOAIIILHON CHCTEME,
T. €. 3 OTBET BBICTABJISIETCA OJIHA U3 OTMETOK: 1 (I10X0), 2 (HEYIOBJIETBOPUTENBHO), 3 (YOOB-
JIETBOPUTENBHO), 4 (X0po1110), 5 (OTIUYHO).

6. YuuTenb MOXXET OBBICUTh OTMETKY 32 OPUTHHAIBHBII OTBET Ha BOIIPOC WM OPUTHHAIBHOE PEeIIeHUEe
3aJ]au, KOTOPbIE CBUIECTEIBCTBYIOT O BHICOKOM MaTEeMaTHYEeCKOM Pa3BUTHH y4alllerocs; 3a pemenHue 6oee
CJIOHOM 3aJ]auu WM OTBET Ha 00Jiee CJIOKHBIM BOIIPOC, MPEJIOKEHHbBIE YUaIEMYCsl TOTIOJTHUTENIBHO MOCIIe
BBITIOJTHEHUS UM 331aHUH.

Kpurepun ommodox

K rpy0bIm ommbkam OTHOCSATCS OIIMOKH, KOTOPbIe 0OHAPYKUBAIOT HE3HAHKUE YJIaluTUMHCS (HOpMYT,
MIPaBHJI, OCHOBHBIX CBOMCTB, TEOPEM M HEYMEHHE UX IPUMEHSTH; HE3HAHHE ITPHEMOB pEIIeHHs 3a/1ad,

paccMaTpuBaCMbIX B y‘-Ie6HI/IKaX, a TaK)XKE BBIYUCIIUTCIIBHBIC OIHI/I6KI/I, €CJIM OHHU HEC ABJISAIOTCA OHPICKOI71;

K Herpy0bIM onmmOkaM OTHOCSATCS: MOTEPs] KOPHS WM COXpAaHEHHE B OTBETE MOCTOPOHHETO KOPHS,
oTtOpacbiBaHuE 0€3 00bSICHEHUI OJTHOTO U3 HUX U PaBHO3HAYHBIE UM;

K Hemoueram oTHOCSTCS: HEpalMOHAJIBLHOE PEIICHUE, ONUCKH, HEAOCTATOYHOCTh WIIK OTCYTCTBHE
MOSICHEHU, 000CHOBAHUI B PELICHUSIX

OueHka yCTHBIX OTBETOB YYAIIMXCS
OTBeT OLIeHUBACTCAOMMEMKOU «J», €CIIH YICHUK:
TIOJTHO PACKPBUI COACpIKAHNE MaTepuaia B 00bemMe, MPEeTyCMOTPEHHOM MPOTPaMMOK U yICOHHUKOM,

H3JI0KHWJI MaT€purajl rpaMOTHBIM SA3BIKOM B onpeneneHHoﬁ JIOTHYECKOM IIoCJICa0BaTCIbHOCTH, TOYHO
HCII0JIB3YS MaTEMAaTHYCCKYIO TCPMUHOJIOTUIO U CUMBOJIUKY,

MIPaBUJIBHO BBIMOJHUII PUCYHKH, YEPTEKH, IPaQUKH, COMTyTCTBYIOIINE OTBETY;

IIoKa3zajl YMCHHUE UWIITIOCTPUPOBATE TCOPETUYCCKUEC IMOJIOXKCHUA KOHKPETHBIMU IIPUMEPaAMU, IIPUMCHATH UX B
HOBOM CUTyalluH IPU BBIIIOJIHEHUHN IIPAKTHUYCCKOT'O 3aJaHH,

MIPOJIEMOHCTPUPOBAT YCBOCHHUE PAaHEE N3YUYEHHBIX COIMYTCTBYIOLIUX BOMPOCOB, CHOPMUPOBAHHOCTD U
YCTOWYMBOCTH UCHIOJB3YEMbIX IIPU OTPAOOTKE YMEHUI U HABBIKOB;

OTBeYaJl CAaMOCTOSITENILHO O€e3 HaBOAAIIUX BOIIPOCOB YUUTCIIA. Bo3MoxHBI 0O71HA - 1BE HETOUYHOCTHU 1810)5
OCBCIHICHUH BTOPOCTCIICHHLIX BOIIPOCOB UJIK B BBIKIIAJIKAX, KOTOPBIC YUCHUK JICTKO HUCIIPABUII 110 3a-

MCYAHUIO YUUTCIIA.

OtBet OLIEHUBAETCIOTMETKOM «4)), €CJIM OH YHAOBJICTBOPACT B OCHOBHOM Tpe60BaHI/I$IM Ha OLICHKY ((5)),
HO IIpHU 5TOM UMCET OANH U3 HECJOCTATKOB:

B U3JIOKCHHUU JOIMMYIHICHBI HeOOJIbIINE Hp06eHLI, HC MCKA3UBIINEC MATEMATUYICCKOC COACPKAHUC OTBCTA,

AOMYIIECHBI OAUH — ABa HEA0YCTA IIPU OCBCIICHNN OCHOBHOI'O COACPKAHUSA OTBETA, UCIIPABJICHHBIC I10
3aMCYAHUTIO YUUTCIIA,

AOIMYHICHBI omnoka mim 0ojee ABYX HCIOUYCTOB IIPHU OCBCIICHNU BTOPOCTCIICHHBLIX BOIIPOCOB UJIU B
BBIKJIaAKaX, JICTKO UCITPABJICHHBIC 110 3aMCUYAHUTO YUNUTCIIA.

OtMeTKAa «3» cTaBUTCA B CICAYIOINUX ClIydadX:



HETIOJIHO MJTH HETIOCIIeIOBATEIbHO PACKPBITO COAEPIKaHUE MaTeprala, HO MOKa3aHo o0Iee MOHNMaHHe
BOIIPOCA U MPOJAEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIC JUISl TaJbHEUIIEr0 YCBOCHUS TPOrPaMMHOTO Ma-
Tepuana (onpeaeneHHble « TpeOOBaHUSAMU K MATEMAaTUUECKOW MOJATOTOBKE YUAIIUXCS);

HUMCIIUCH 3aTPYAHCHUA U JOITYIICHBI OIIIMOKHU B OMpCACIICHUU HOHSITI/II\/'I, HCIIOJIb30BaHUM MaTeMaTHUYECKOM
TCPMHHOJIOTUH, YCPTEKAX, BBIKJIIAJIKAX, UCITPABJICHHLIC ITOCJIC HCCKOJIbKUX HABOAAIIUX BOIIPOCOB YUUTCIIA,

YUCHHUK HC CIIPpaBUJICA C IPUMCHCHHUEM TCOPUHA B HOBOI1 CUTyalluH IIPH BBITTIOJIHCHUHW IIPAKTUYCCKOT'O
3aaHu, HO BBIIIOJIHWII 3aaHus 0053aTeIBLHOrO YPOBHS CJIOKHOCTH I10 HaHHOﬁ TEMCE,

MIPY 3HAHUH TEOPETUYECKOTO MaTepHaja BhIsBIEHA HEAOCTATOUYHAs CPOPMUPOBAHHOCTH OCHOBHBIX YMEHUI
U HaBBIKOB.

OtMeTKa «2» CTaBUTCS B CIEIYIOLIUX CIy4asx:
HE PacKpbITO OCHOBHOE COJIepKaHKe y4eOHOro MaTepuaa;

0OHApY>KEHO HEe3HAHUE WJIM HETIOHUMAaHUE YICHUKOM OOJIbIIeH Wik HanboJiee BAXKHOU YacTH Y4eOHOTO
MaTepuana;

AOIMYIICHBI OIINOKHU B ONpCACICHNN HOHSITI/If/i, IIpH UCITIOJIB30BAHUN MaTeMaTHYeCKOH TEPMHUHOJIOTUH, B
PUCYHKAX, 4EPTCIKAX U rpa(bHKax, B BBIKJIaJIKaX, KOTOPBIC HC UCIIPABJICHBI ITOCJIIC HECKOJBKHUX HABO JAIIUX
BOITPOCOB YUYUTCJIA.

Otmetka «1» cTaBHUTCS, SCIIH:

Y4EHUK 0OHApYKUJI MOJTHOE He3HAHUE U HETTIOHUMAaHHUE N3Y4aeMOoT0o y4eOHOTro MaTepurasia Uil He CMOT
OTBETUTH HU Ha OJMH U3 MMOCTaBJICHHBIX BOIIPOCOB M0 U3y4aeMOMY MaTepHaly.

OM@HKCZ NUCbMEHHbIX pa60m yuawuxcs

OtMeTKa «5» CTaBUTCA, CCIIN:

pa60Ta BBITIOJIHEHA ITOJIHOCTBIO,

B JIOTUYCCKUX PACCYXKICHUAX U 000CHOBaHUH peUIICHUA HET HpO6€J’IOB nu OI_I_II/I6OK;

B pCHICHUH HCT MATCMAaTUYCCKUX OIIHOOK (BOSMO)I(Ha OJHa HCTOYHOCTB, OIIMCKA, HC ABJIAIOIIAsACA
CIICACTBHUECM HC3HAHUA WJIM HCIIOHMMAaHMA yqe6Horo MaTepHana).

OTtMmeTKa «4» CTaBHUTCS, SCIIH:

pa60Ta BBITIOJIHCHA ITOJIHOCTBIO, HO 000CHOBAHHS IIIarOB peaeHrud HEJOCTATOYHBL (eCJ'II/I YMCHUC
000CHOBBIBATH PacCy’KACHUA HE ABJIAJIOCH CIICIUAJIBHBIM 00BEKTOM HpOBepKI/I);

AOIYIICHa OJJHa OIITNOKA HIIH ABA-TpU HEAOUCTA B BBIKJIAAKAX, PUCYHKAX, UCPTCIKAX NI rpa(bI/IKaX (eCJ'II/I
OTH BUBI paGOTBI HEC ABJIAINUCH CIICIIMAJIbHBIM 00BEKTOM HpOBCpKI/I).

OTtMmeTKa «3» CTaBHUTCS, €CIIH:

JIOMyIIeHbI 0oJiee OHOM OMMOKH WK 6ojiee ABYX-TPEeX HEJJOUETOB B BBIKJIA/IKAX, YEPTEkKaxX WM Tpadukax,
HO yJalluiics BiajieeT 00s3aTeIbHBIMU YMEHUSIMU 1O IPOBEPSEMO TEME.



OTMeTKa «2» CTaBHUTCS, €CIIN:

JOTYIIIEHBI CYIIIECTBEHHBIE OMMOKH, MOKA3aBIINeE, YTO yYAIIHICS HE BIaJIeeT
00s13aTeNbHBIMA YMEHUSMH T10 JIAHHOHM TeMe B TIOJTHOM Mepe.

Otmerka «1» cTaBUTCS, €CIIH:

paboTa moka3zaa MmoJIHoe OTCYTCTBHUE Y y4allerocsi 00s13aTeNIbHBIX 3HAHUA U YMEHUH TI0 MPOBEPSEMOid TeMe
WKW 3HAYUTCJIbHAA 4aCThb pa6OTI>I BBIINIOJIHEHA HE CaMOCTOSATCJIBHO.

Conep:xanue y4eOHOI 0 nmpeamera.

APUPOMETUKA
PanyonaneHble yncna. Pacmmpenre MHOKECTBA HATYPaJbHBIX YHCEN IO MHOXKECTBA LEJbIX. MHOXKecTBa
LEBIX YHCET /10 MHOKECTBA pallMOHANIbHBIX. PallioHaIbHOE YMCIIO KaK OTHOIIEHHE m/n, rAe T — LEeJoe
4KCII0, T — HaTypaibHoe. CTeNeHb C IIeJIbIM T0Ka3aTelIeM.
HeiictBuTtenpubie yncna. KBagpaTHbelii kopeHb u3 uncia. KopeHb TpeTbeil creneHu. 3amuch KOPHEWU C
MTOMOIIIBIO CTETIEHU C IPOOHBIM MOKa3aTeIeM.
[TonsitTue 00 wuppauvoHadbHOM 4Hcie. MppanuoHaNbHOCTh YMCIA U HECOU3MEPHUMOCTb CTOPOHBI U
JMaroHaiu KBajpata. JlecaTuunble NpuOIMKeHNUs] UpPallHOHATIbHBIX YHCEN.
MHOXeCTBO  JEWCTBUTENIbHBIX 4YMCENl; TPEJCTaBIIEHWE JEUCTBUTENbHBIX 4HCell OeCKOHEUHBIMU
NeCATUYHBIMU Ipo0siMu. CpaBHEHHE JIEHCTBUTEIBHBIX YHCET.
Koopnunarnas npsimas. M3o0paxeHue uncen TOUKaMu KOOpAMHATHOM npsiMoit. HucaoBble MPOMEXKYTKH.
N3mepenust, npuOnuxkeHusi, oleHKH. PazMepsl 00BbEKTOB OKPYKAIOLIEro Mupa (0T IEMEHTapHbIX YaCTHI]
1o BceneHHOI), AMUTENBHOCT MPOLECCOB B OKPYXKAIOIIEM MHpe. BblleneHne MHOXHUTENS — CTENEeHH
necatd B 3anucu yucna. [TpubnmkéHHoe 3HauYeHHME BEIUYMHBI, TOYHOCTh NpuOmkeHus. Ilpukuaka u
OILICHKA PE3yJbTAaTOB BBIYMCIICHUN.

AJITEBPA
Anrebpandeckue BbIpakeHUs. DykBeHHble BbIpaKeHHs (BBIp@XKEHUs C IepeMeHHbIMHU). YwucioBoe
3HaueHHe OYKBEHHOI'O BbIpaxeHMs. JlomycTumble 3HaueHHMs NepeMeHHbIX. [loacTaHoBKa BbIpakeHUH
BMECTO NepeMeHHbIX. [IpeoOpa3zoBaHue OyKBEHHBIX BBIPRKEHUN Ha OCHOBE CBOWMCTB apU(METHYECKHX
nercTBuil. PaBeHCTBO OYKBEHHBIX BhIpaKeHHUH. T0XIECTRO.
CreneHb ¢ HaTypaJIbHBIM IIOKa3aTeseM U €€ cBolcTBa. ONHOUYIEHBI U MHOTOWIEHBI. CTENEHbh MHOTOWIEHA.
CnoxeHue, BBIYMTAHUE, YMHOXXEHHUE MHOTIOWICHOB. DOpMyibl COKpanEHHOTO YMHOXKEHHUA: KBagpaT
CyMMBI U KBaapaT paszHocTu. DopMmyna pa3HocTH KBaapaToB. IIpeoOpazoBaHue 1€NOr0 BBIPaKEHUS B
MHOTOwIeH. Pa3ioxeHue MHOIOYICHOB HAa MHOXHUTENM. MHOTOwWIEHbl ¢ ofHOW nepemeHHoW. Kopenp
MHorouwieHa. KBagpaTHbIil TpEXWIEH; pa3IoKEHUE KBAIPATHOTO TPEXUIECHA HA MHOXKUTEIH.
Anrebpandeckass JpoOb. OcHOBHOe CBOWCTBO anreOpamdeckoi npobu. CroxeHue, BBIYUTAHUE,
YMHOXEHHUE, AejeHne anredpanueckux apoobeil. CTeneHs ¢ LeibIM MoKa3aTeneM 1 e€ CBONCTBaA.
ParmoHanbHble BRIpaXKEHUS U UX ITpeoOpa3oBanus. JloKa3aTeabCTBO TOXKIECTB.
KBanparuele kopHu. CBoiicTBa apU(METHYECKUX KBaJApaTHBIX KOpPHEM W HUX NpPUMEHEHue K
peoOpa30BaHUIO YHCIOBBIX BHIPAKEHUM U BEIYUCICHUSIM.
VYpaBHeHus. YpaBHeHue ¢ onHON mnepemeHHoil. KopeHb ypaBHeHus. CBONCTBAa 4YHMCIIOBBIX DPAaBEHCTB.
PaBHOCHIIBHOCTE YpaBHEHUM.
Jluneitnoe ypaBHeHue. KBanpatHoe ypaBHeHue: (opmyna KopHel KBajapaTHOro ypaBHeHHs. Teopema
Buera. Pemrenve ypaBHeHM, CBOIAIIUXCSA K JIMHEHHBIM U KBaApaTHBIM. IIpuMmeps! pelieHus ypaBHEHHM
TpeTbel u 4eTBEPTON cTeneHel. Pemenne ApoOHO-pallnOHATBHBIX YPaBHEHHH.
YpaBHeHHE ¢ AByMs NepeMEHHbIMU. JIMHENHHOE ypaBHEHUE C JBYMs IEPEMEHHBIMH, IIPUMEPHI PELICHUS
YPAaBHEHUM B LEIIBIX YUCIIAX.
Cucrema ypaBHEHUH C IByMsl NEepeMEHHbIMH. PaBHOCWIBHOCTH cucrteM. CHCTEMBbl JABYX JHMHEHHBIX
YPAaBHEHUU C ABYMs IIEPEMEHHBIMU; PELICHUE MOACTAaHOBKOW U CilokeHHeM. IIpuMmepsl pemenus cucrem
HEJIMHEWHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMU.
Perienne TeKCTOBBIX 33124 alreOpaniyeckuM CrocoOoM.



JlekapToBbl KOOpAMHATHI Ha IUIOCKOCTH. ['paduueckas UWHTEepIpeTanusi YpaBHEHUS C JIBYMS
NepeMeHHBIMU. [ 'pauK TUHEHHOTO ypaBHEHHS C ABYMS MEPEMEHHBIMU; YIIIOBOH KOA(D(OUIIMEHT TPIMONi;
yCIIOBHE MAapajUIeNbHOCTH NPSMBIX. ['paduku OpoCTEHIIUX HEIMHEWHBIX ypaBHEHMi: mapaboa,
runep6oa, OKpy)KHOCTh. I paduueckas nHTEpIpeTalus CUCTEM YPAaBHEHUN C IBYMS IIEPEMEHHBIMU.
Hepasencrsa. UnciaoBbie HEpaBEHCTBA U UX CBOMCTBA.

HepaBeHncTBo ¢ OnHOM INepeMEeHHOM. PaBHOCWIBHOCTH HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOMU
nepemeHHoi. KBagparHbie HepaBeHcTBA. CHCTEMBI HEPABEHCTB C OJAHON ITEPEMEHHO.

O YHKIIN

OcHOBHBIE TOHATHA. 3aBUCUMOCTH Mexay BenuuunHamu. llonsartue ¢ynkouu. OO6nacth
OTpeneyeHnsT U MHOXKeCTBO 3HaueHWi (yHknuu. CrocoObl 3amanus ¢yHkuH. ['padux QyHKINU.
CaoiictBa ¢yHKIMiA, uX oToOpakeHue Ha rpaduke. [Ipumepsl TpaduKOB 3aBUCHUMOCTEH, OTPAKAFOIIUX
peanbHbI€ MPOLIECCHI.

UucnoBble (yHknuu. @OyHKIUHU, ONUCHIBAIOIIME NPIMYI0 U OOpaTHYI0 HpPONOPLUOHAIBHBIE
3aBUCUMOCTH, UX Tpaduku u cBoiicTBa. JluHeiiHas ¢yHkuwms, e€ rpadguk u cpoiictBa. KBanpatuunas
¢byukuusa, e€ rpaguk u cBoiictBa. CreneHHble (QYHKIMM C HaTypajJbHBIMU IOKazaTelsiMH 2 U 3, uUX
rpaduku u cBoiictBa. ['paduku pyHkuuit y=kx+l, yzs ,Yy=1|x].

BEPOATHOCTBb U CTATUCTUKA

OnucatenbHas cratucTtuka. lIpencraBieHue AaHHBIX B BHJE TaOMuL, Juarpamm, rpauKoB.
CnyuaiiHas  u3MeHUMBOCTb.  CTaTHUCTHMYECKHME  XapaKTepUCTUKM  Habopa  JaHHBIX:  cpeJHee
apudMerndyeckoe, MeauaHa, HauOoJbIIee W HAaWMEHbIIee 3HadyeHus, pasMmax. IIpencraBienue o
BBIOOPOYHOM HCCIICIOBAHUH.

Cnyuaiinple cOOBITUS M BEpOSTHOCTH. [IoHATHE O cilydallHOM OMBITE U CIy4alHOM COOBITHH.
YacToTa cimyuyailHOTO COOBITHS.

CratuCcTHYECKUI TTOAXO/l K TIOHSTHIO BEPOSTHOCTU. BEpOsSITHOCTH MPOTHUBOMOJIOKHBIX COOBITHH.
HeszaBucumbie coObiTHs. YMHOXKEHHE BeposiTHOCTEH. JloCTOBEpHBIE H HEBO3MOXKHBIE COOBITHS.
PaBHOBO3MOXHOCTH coOBITHH. Kitaccuyeckoe ornpeneneHne BEpOSITHOCTH.

KombOunatopuka. PemieHne koMOMHATOPHBIX 3amad mepebopoM BapuaHTOB. KomOmHaTtopHOE
MpaBujIo yMHOKeHHUs. [lepecTaHOBKY U (aKkTOpHAIL.

JIOTUKA 1 MHOXECTBA

TeOpeTI/IKO-MHO}KeCTBCHHHC IIOHATHA. MHO)I(GCTBO, DJICMCHT MHOXKECTBA. 3aﬂaHI/Ie MHOXKCCTB
NEPEUYNUCICHUEM JJICMCHTOB, XapaKTCPUCTHYCCKHUM CBOMCTBOM. CTaHI[apTHBIe 0003HAYEHNST YHMCIOBBIX
MHOKCCTB. HYCTOC MHOYKECTBO M €ro 00O3HAauYeHHE. HO,I[MHO)KCCTBO. O6'Be,Z[I/IHeHI/Ie U IEPECCUCHUC
MHOKECTB, pa3HOCTb MHOXKCCTB.

I/IJ'IJ'IIOCTpaI_II/ISI OTHOIIICHUH MCKAY MHOKECTBaMU C IOMOLIBIO JUAarpaMM Bﬁnepa — Benna.

OneMmeHTbl JoTUKH. IloHsATHE O PAaBHOCUJIIBHOCTH, CJICIOBAHUU, y1'IOTp€6J'IeHI/Ie JJOT'HYCCKHNX
CBJA30K €CJIH..., TO ..., B TOM U TOJIbKO B TOM CJIy4Uac, JIOTUYCCKUC CBA3KHU U, UJIH.

MATEMATHUKA B UICTOPUYECKOM PA3BUTHUU

Hctopuss dopMupoBaHus NOHATUS YHUCIA: HaTypallbHble 4Mciaa, ApoOU, HEJOCTaTOYHOCTH
palMOHAJIBHBIX YMCEI Il TE€OMETPUUYECKUX MU3MEPEHUN, NppalMoHaabHble ynucia. CTapuHHBIE CHCTEMBI
3anucu yucen. [Ipobu B Basunone, Erunre, Pume. OTkpbiTHE AecATHYHBIX ApoOeil. CTapuHHbBIE CUCTEMBbI
Mmep. Jlecatuunsle 1poOu U MeTpuyeckas cucrema mep. IlosiBienue orpunarenbHbIX yucen u Hyns. JIL
Marunuuxkuit. JI. Diinep.

3apoxaeHue anreOpsl B Heapax apupmeTnku. An-Xope3mu. PoxieHne OyKBEeHHON CHMBOJIMKH.
I1. ®epma, ®. Buer, P. [lexapt. Hcropus Bompoca 0 HaXxoxIeHMM (OpMyN KOpHEH anreOpandeckux
ypaBHEHUH, HEPa3pelIMMOCTh B paJMKajaxX ypaBHEHMH cTeneHu, Ooinbinei dyerelpéx. H. Tapranbs, k.
Kapnano, H. X. AGens, D. I'anya.

N300peTeHne Meroja KOOPAMHAT, MO3BOJIAIOLIEIO IEPEBOJUTh I'€OMETpUYECKHE OOBEKThl Ha
a3bIk anreOpsul. P. lexapt u I1. @epma. [IpuMeps! paznuuHbIX CUCTEM KOOPJMHAT Ha TIOCKOCTH.

3anaua Jleonapno Iluzanckoro (Pubonauyum) o Kponukax, uucia PuboHauuyn. 3agaya o
IaXMaTHOM JJOCKE.



Hcroku Teopun BEPOATHOCTEM: CTpaxoBoe 1eino, azapTHble urpsl. II. @epma u b. Ilackans. 1.
bepnymnu. A. H. Koimoropos.

TexHo0ruM NpenoJaBaHus npeaMera.
HCIIOJIb30BAHUC MNPUCMOB W MCTOHOB, IPUMCHSACMBIX B
oOydeHuH, a TakKe MPOOIEMHOTO 00YydeHNS,;

BECTH OOYYEHHE «OT TPOCTOTO K CIOXHOMY», HCIIOJNB3Ysl HAarJsHBIE TOCOOHMS W WLIIOCTPHUPYS
MaTEMATHUYCCKHUE BbICKA3bIBaAHU S,
BECTH M3YyY€HHE OT/ACIBbHBIX TeM y4eOHOTO MaTepuasia Ha YPOBHE «OT OOLIEr0 K YaCTHOMY», TPUMEHSI
YaCTUYHO INOMCKOBBIC MCTOJbI U ITPUCMBI;

dbopMupoBaHHe YUEOHO-TIO3HABATEIBHBIX WHTEPECOB ISTUKIACCHHUKOB,

KOMMYHHUKAIIMOHHBIC TEXHOJIOT'HH.

TemaTuyeckoe MIIaHMPOBaHHUeE.

JIMYHOCTHO-OPUCHTUPOBAHHOM IIOAXOAC B

npuMeHsiss UHPOPMAIIMOHHO-

NoNo KonuyecTBo "acoB o paboueii
n_n_ HaumenoBanue pazaena nporpamMmme
1. HepaBenctBa 18
2. KBanparuunas ¢pyHKus 19
3. VYpaBHEHHUS 1 CUCTEMBI YPABHCHHI 26
4 Apudmernueckas U reoMeTpruuecKas 18
' MIPOTPECCUU
5. BeposTHOCTB U cTaTUCTHKA 9
6. [ToBTOpenue. MtoroBasi KOHTpoJbHAas paboTa 12
uToro 102

KOHTpOJIB PE3YIbTATOB 06yquI/1>1 OCYIICCTBIIACTCA UYCPE3 HMCIIOJIB30BaHUEC CICAYIOINX BHUAOB OLICHKU U

KOHTPOJIA 3VH: BXOHHHJHﬁ, TGKYLHHﬁ, TeMaTquCKHﬁ, HUTOTOBBIM. HpI/I OTOM HUCIIOJIB3YRKOTCA Pa3JIMYHBIC

hopmbI

OLICHKH H koHTponss 3YH: koHTponbHas paborta,

AOMAalIHAA KOHTPOJIbHAA pa60Ta,

CaMOCTOATCIIbHAA pa60Ta, JOMalllHAA IIPAKTHYCCKAA pa60Ta, JOMalIHAsA CaMOCTOATCIIbHAsA pa60Ta, TCCT,
KOHTpOJ’IbHHﬁ TCCT, YCTHBIﬁ OIIpOoC.

[IpomexyTouHas aTTecTalus NPOBOIUTCS B (POpME UTOTOBOUM KOHTPOJIHHOU PabOThHI

KasengapHo-temaTnueckoe IJiaHupoBaHue 1o ajaredpe B 9xkiaacce Ha 102yaca
(3 HeeabHBIX Yaca 1o yuyeOHoMy miaany) Ha 2020-2021yy.ropa.

Ne HanmenoBaHue pa3aciia U TCMbI

JlaTa

No | YPO wiad | ¢axT
_o Ka
yp 1o
Ka
pas3n
ey
IHoBTOpenue (4 4)
1 1 | [IpeoGpazoBaHue pallMOHATbHBIX BBIPAKEHHH.
2 2 | IlpeoOpazoBaHye BhIpaXKEHU, COJIEpKAIIMUX KBaJIpaTHbIE KOPHHU.




3 3 | Pemenne kBapaTHBIX YpaBHEHUH, CTETIEHb YUCIIA.
4 4 | BxojHas KOHTpOJbHas padoTra
HepaBencTBa(184)

5) 1 | MHOXeCTBO ACMCTBUTEIBHBIX YHCEIL.

6 2 WppanmonansHocts uncia 2. [Ipumenenne B reometpun. CpaBHEHHE
WPPAIMOHALHBIX YHCEI.

7 3 | Yucnossle HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABCHCTB.

8 4 [TpoBepka cripaBeTTUBOCTH HEPABSHCTB MPH 3aIaHHBIX 3HAYCHUSIX
nepeMeHHbIX. CTpoTHe 1 HECTPOTrHe HEPABEHCTBA.

9 5 HepagenctBo ¢ nepemenHoii. O0iacTh onpeaeneHusi HepaBeHcTBa (001acTh
JIOTTYCTUMBIX 3HAYCHHUI IEPEMEHHOM).

10 6 | PaBHOCWIBHBIE TIEpEXOIbl IPH PEIICHUH JIMHEHHOTO HEPaBEHCTBA.

11 7 | Pemenuie nTuHEMHBIX HEPABEHCTB.

12 8 CuctemMbl HEpAaBEHCTB C OJTHOM MEPEMEHHOM.

13 9 Pemenue cucreM HepaBEeHCTB ¢ OJTHOU nepeivleHHoﬁ:VnHHeﬁHHx. N3o0paxenue
pEIICHHs CHCTEMBI HEPABCHCTB HA YHCIIOBOU MTPSIMOM.

14 10 | 3ammce penieHns CHCTEMBl HEPABEHCTB.

15 11 | PemeHue cucTeM JUHEHHBIX HEPABEHCTB.

16 12 | PemeHne TMHEWHBIX HEPABEHCTB U CHCTEM JIMHEHHBIX HEPABEHCTB

17 13 I'eomerpudeckas u anredpamyeckasi TPAKTOBKA OTHOIIEHUH «MEHBIIIEY,
«00JIbIIIE» MEXKTY YUCITAMH.

18 | 14 | /loka3arenbCTBO HEPABEHCTB.

19 15 | Yto 03HAYArOT CJIOBA «C TOYHOCTBIO 0...»

20 16 OTtHocurenbHas morpemHocTs [lepuoanueckue U HeepuoANnYECKue
OCCKOHEYHBIC JIECATUYHBIC TPOOH.

21 17 | O6o6marommii ypok o reme «Hepasencrsa». Eme o cpennux.

22 18 | KontposnbHasi pa6oTa Nel mo teme «HepaBeHcTBaY.

KBagparuunas pynxkuus (19 yacon)

23 1 | Kakyro ¢pyHkmuio Ha3pIBalOT KBaapaTudHou. ['paduk GyHKImm .

24 2 3nauenue ¢pynkuuu B Touke. [loctpoenue rpaduka kBaapaTUUHON QYHKIHH 110
TOYKaM.

25 3 | CeoiictBa pynkumii. MccienoBanue Gpynkumm no ee rpaduky.

26 4 | CoiictBa u rpaduk GpyHKINH Y = ax?

27 5 | Ioctpoenue rpaduka GyHKIHH y = ax>.

28 6 Uccnenosanue QyHKIMH y = ax°10 ee rpaduKy.

29 7 Casur rpaduka QyHKIHH Y = ax® BJIOJIb OCH abCIIHCC.

30 g | Cusur rpaduka pynkuun y = ax? BJIOJIb OCH OP/IUHAT.

31 g9 | Cueur rpaduka Gpynkuun y = ax? BJIOJIb Oceil KOOP/IMHAT.
Ipaduk QyHkimu y = ax>+ BX + C.

32 10

33 11 | CsoiicTBa (yHKIHHU y = ax*+ BX + C.

34 12 | KBagpaTHble HepaBeHCTBA.

35 13 | Pemenue KBaJIpaTHBIX HEPABCHCTB.

36 14 | PemeHue KBaIpaTHBIX HEPABEHCTB METOJIOM WHTEPBAJIOB.

37 15 | I'padux npo6GHO-IMHEHHON QyHKIMH.

38 16 | PemeHue 1ienbix u ApoOHO-pAllMOHATEHBIX HEPABEHCTB METOJIOM HUHTEPBAJIOB.

39 17 | I'paduku ypaBHEHUH, coAepKAIIUX MOTYIIH.

40 18 | O6ob6matonuit ypok no reme «KBanpatuunast QyHKIHsD)

41 19 | KonTpoasHas pa6ora Ne 2 no teme «KBagpaTuunas pyHkums»

YpaBHeHUs M CHCTeMbl YPaBHeHHUil (26 4acoB)




42 1 PanmonanpHbIe BBIpaXKEHHUS.

43 2 | OGnacTh onpeesieH s BBIPAKCHUH.

44 3 | ToxnecTBeHHO paBHBIE BEIpaKEHUs. TOXKIECTBO.

45 4 | Jloka3aTeabCTBO TOXKJICCTB.

46 5 | Lensle ypaBHEHUS.

47 6 | Pemenwus 1enbIX ypaBHEHUH pa3oKEHUEM Ha MHOKHTEIIH.

48 7 | Pemenus uenplx ypaBHEHHM METOJOM 3aMEHbI IEPEMEHHOM.

49 8 | Pemenne mpocTedmmx IpoOHO-IMHEHHBIX YpaBHEHUH.

50 9 | Pemenne qpoOHO-pallMOHATIBHBIX YPABHEHUH

o1 10 | YpaBHenwue B nenbix uncnax. Pemenne npoOHO-palioHAIbHBIX YPaBHEHH.

52 11 | PemeHus TEKCTOBBIX 3a/1a4 apu(PMETHIECKUM B alreOpandeckuM CriocoOOM.

53 12 AHanmn3 BO3MOXKHBIX CUTYyalllii B3aUMHOTO PACIIOJIOKEHHUS 00BEKTOB IPU MX
JIBVKCHUH.

o4 13 | AHanmu3 COOTHOIIEHHUSI 00hEMOB BHITIOJIHIAEMBIX pabOT IMPHU COBMECTHOH padboTe

55 14 | PemeHue 3aa4 Ha IPOLEHTHI U JI0JIM, CMECH, CIUIaBbl M PaCTBOPHI

56 15 | Cuctembl ypaBHEHUH C IByMsI IEPEMEHHBIMH.

57 16 Pemenus cucreM JMHEWHBIX ypaBHEHUH C IByMsI IEPEMEHHBIMU IpapruuecKUM
CIIOCOOOM.

58 17 Pemenus cucreM IMHEWHBIX ypaBHEHUH C IByMsI IEpEMEHHBIMU CIOCOO0M
CIIO)KCHHUSI.

59 18 Pemenus cucreM IMHEWHBIX ypaBHEHUH C IByMsI IEpEMEHHBIMU CIOCOO0M
10 JICTAHOBKH.

60 19 Pemrenns cucrem JIPIuHefIHBIX ypaBHEHUH C IByMs IEPEMEHHBIMH CIIOCOO0M
3aMEeHBI IEPEMEHHO.

61 20 | Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM YPABHEHHH C IBYMS IEPEMEHHBIMH.

62 21 | Pemenue 3ama4 ¢ MOMOIIBIO CUCTEM YPABHEHHH C IBYMS IEPEMECHHBIMH.

63 22 | I'padmyeckoe uccienoBaHme ypaBHEHUN.

64 23 | YpaBHEHHS C mMapaMeTpoM.

65 24 | Pemenne cucTeM ypaBHEHUN BTOPOM CTETICHH.

66 25 | O6Go6uIaronuMit ypox mo TeMe «YpaBHEHUS W CUCTEMBI YPaBHECHHI

67 26 | KonTpoabHasi padoTa Ne 3 mo TeMe «YpaBHeHHsI M CHCTeMbl YPABHEHHI»

Apudpmernyeckasi 1 reomerpudeckas nporpeccuu(184)

68 1 | YucnoBas nocienoBarenbHOCTh. [IpuMepsl 4HCIOBBIX TOCIEA0BATEILHOCTEH

69 2 | beckoneunsle nocnenoBaTeabHOCTH. CrIOCOOBI 3alaHUs [TOCIIE0BATEIbHOCTH.

70 3 | Apudmerrdeckast mporpeccus U €e CBOMCTRA.

71 4 | ®opmyna oOrmiero ujaeHa apupMeTHUECKON MPOTPECCUH.

72 5 | HaxoxaeHnue 4ieHOB apuMETHUECKON TPOTPECCHH.

73 6 | ®opmyna cyMMBbI IEPBBIX N WICHOB apu(PMETUUECKOI POTPECCUH.

74 7 | HaxoxaeHue cyMMbI IEPBBIX N Y4JIEHOB apu(METHUECKON MPOTPECCHH.

75 8 | 'eomeTpuyeckas Mporpeccus u ee CBOMCTRA.

76 9 | ®opmyna obmiero yieHa reoMeTpUIECKO MPOrpeccum.

77 10 | HaxoxJeHHe 4ICHOB T€OMETPHUECKON MPOTPECCU.

78 11 | ®opmyna cyMMBI IEPBHIX N YWIEHOB F€OMETPUUECKOM MPOrpeccuu.

79 12 | HaxoxJieHHe CyMMBI IIEPBbIX N WIEHOB r€OMETPUUECKOM MPOrpEeCcCHH.

80 13 ITpocTsle npoueHThl. Perienne 3a1a4 Ha IPOLEHTH! apu(METHYECKIM
CIIOCOOOM.

81 14 | CnoxxHble npolieHTHl. Penienne 3a1a4y Ha CJI0’KHBIE POLIEHTHI.

82 15 | Pemenue 3aa4 Ha IPOLICHTHI.

83 16 | Cymma KBaJpaToB NEPBBIX N HATYPAIBHBIX YHCET

84 17 Tpeyronsauk [Tackang. O6o6maromuil ypok no teme
«Apudmernueckas ¥ reoMeTpuyecKas IpoOrpecCcum

85 18 KonTpoabHnas pabora Ne 4 no teme «ApupmMernyeckas 1 reoMeTpruIecKas

MPOrpeccumn




86 1 | BeibopouHbie UCCIICOBAHMSL.

87 2 | CTaTucTHyYECKNe XapaKTePUCTHKH.

88 3 | MaTepBanbHblii psa. I'uctorpamma.

89 4 | XapakTepuctuku pazdopoca.

90 5 | HaxoxaeHue XxapakTepucTuk pa3opoca .

91 6 | CTatucTHyecKoe OIIEHUBAHKE U IPOTHO3.

92 7 | BeposiTHOCTh M1 KOMOMHATOPHKA.

93 8 | Pa3memienust u coyeTaHusl.

94 9 | O6o6menue U cucremaru3amus 1o reMe «CTaTHCTHKA H BEPOSITHOCTH)»

IHoBTOpenue (84)

95 1 [ToBropenue. Apudmernyeckue BoraucieHus. Crenenb. YpaBHEHHUS U UX
CHCTEMBI

9% 2 [ToBTOpenue. I[Ipouentsl. [Iponopuuny.
Pemrenne 3aga4 Ha IPOLIEHTHI

97 3 | UroroBast KOHTpoOJIbHAs paboTa

98 4 [ToBTopenune. @ynkuuu u ux rpaduxu. [Iporpeccun . ToxkaecTBeHHbIE
npeobpazoBaHus ApooOeit

99- 5 [ToBTOpEeHME Kypca MaremaTnku 5-9 kiacca

102




