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IMosicHUTeIbHAA 3anIMCKA
Pabouas mporpamma coctaBjieHa Ha OCHOBE:
--3akoHa «O0 obpazoBanmuu B Poccuiickoit ®eneparum» ot 29.12.2012 roga
Ne273-D3,
- GenepanbHOro rocyAapCcTBEHHOr0 o0pa3zoBarenbHOro cranaapra OO0,
-0CHOBHOM oOpazoBatenbHOM nmporpamMmMbl MBOY COILLL Ne6 um. JI.JI. Tenuiipina,
-aBTOpCcKOM mporpammoit A.I'. Mepainska, (MaTtematuka: mporpamMmmsi : 5-11
kiaccel ). — M. :Benrtana-I"pad, 2016,
-alalTUpOBaHHAsl OCHOBHAs 00I1eo0pa3oBaTeabHas MporpaMmmMa OCHOBHOTO
obmero odpazoBanus s aeteit ¢ 311P.
Pabouast mporpaMma MOKeT ObITh UCIIOJIb30BaHa /I 0OY4YEHHS C MPUMEHEHUEM
AIIEKTPOHHOTO OOYYEHUS M TUCTAHIIMOHHBIX 00pa30BaTEIIbHBIX TEXHOJIOTHI.
Pabouas mporpamMma 0OHOBJIEHA B COOTBETCTBUHU ¢ (PeaepaibHOM paboueit
MIPOTPAMMO TT0 anredpe B 4acTH MPEAMETHBIX Pe3yJIbTaTOB.

I[Inanupyemblie pe3yabTaThl H3YUeHHUs aJredpsl B 9 Kiaccax
JINYHOCTHBIE PE3VYJIbTATHI

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHUS MPOTrpaMMBbl Y4EeOHOT0 Kypca «Ayredpar»
XapaKTEepU3yIOTCS:

1) marpuoTryecKkoe BOCIIUTAHUE: MIPOSIBJICHUEM MHTEpeca K MPOIIOMY U
HACTOSIIEMY POCCUMCKOW MAaT€MaTUKH, ICHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSAM POCCUMCKAX MATEMATUKOB U POCCUMCKOM MAaTEMATUYECKOM IIKOJIBI,
K MCTOJIb30BAHUIO ATUX JOCTHKEHUHN B IPYTUX HAyKaX U MPUKIAIHBIX chepax;
2) rpaxaaHCKOE U TyXOBHO-HPABCTBEHHOE BOCITUTAHUE: TOTOBHOCTHIO K
BBITIOJTHEHUIO 00S3aHHOCTEN rpakIaHuHA U PeaIu3alliu ero Mpas,
MPEACTABICHUEM O MAaTEMATUUECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IMYHBIX
CTPYKTYD, SABJICHUHN, TPOLICAYP IPAKIAHCKOTO 00I1IeCTBa (HAIIpUMEp, BHIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K 0OCYKJICHUIO STHYECKUX MPOOJIeM, CBI3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHHUI HAYKH, OCO3HAHUEM BaKHOCTHU
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTU YYEHOTO;

3) TpyIOBOE BOCHIMTAHUE: YCTAHOBKOM HA AKTUBHOE Y4acCTUE B PEUICHUU
MPAKTUYECKUX 3a/1a4 MAaTEMaTUYECKOW HAPaBIEHHOCTH, OCO3HAHUEM BaKHOCTHU
MaTEeMaTUYECKOro 00pa30BaHus Ha MPOTSKECHUU BCEH KU3HU ISl YCIICITHOM
npodeCCUOHATILHON JEATEIBHOCTH U Pa3BUTUEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M MIOCTPOCHUEM MHAUBUIYATBLHON TPACKTOPUHU
00pa3oBaHUs U )KU3HEHHBIX TUIAHOB C YUETOM JIMYHBIX UHTEPECOB U
0OI1IeCTBEHHBIX MOTPEOHOCTEH;

4) acTeTHyecKoe BOCIUTAHUE: CIOCOOHOCTHIO K AMOIMOHAIBHOMY U
ACTETUYECKOMY BOCIPHUITHIO MaTEMAaTUUECKUX OOBEKTOB, 3aj/1a4, PEIICHUH,
paccyXIeHu, YMEHHUIO BUJIETh MaTEMAaTUUECKHE 3aKOHOMEPHOCTU B HCKYCCTBE;
5) LIEHHOCTH HAYYHOT'O MO3HAHUS: OPUEHTAIIUEN B JIEATEIIBHOCTH HA COBPEMEHHYIO
CUCTEMY HAYYHBIX TIPEJICTABIICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS



4eJI0BEKa, MPUPO/bl U O0IIECTBA, TOHUMAHUEM MaTEMaTUUECKON HAYKH KaK
cepbl UeTIOBEUECKOM 1eATeIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTH JIJIs
Pa3BUTHS LIUBUIN3ALMHN, OBIAICHUEM SI3bIKOM MAaTEMAaTUKH U MaTEMAaTHYECKOU
KYJIbTYpO# KaKk CpEJCTBOM MO3HAHUS MUPA, OBJIAJEHUEM IPOCTEUIIMMHU HABBIKAMHU
UCCJIEI0BATENBCKON NEATEIbHOCTH;

6) ¢puznyeckoe BocrnuTaHue, HOpMUpPOBaHHUE KYIbTYPHI 310POBbS U
AMOILIMOHAIEHOTO 0JIArONOJy4Yrs: TOTOBHOCTHIO IPUMEHSTh MAaTEMaTHUECKUE
3HaHUS B UHTEPECaX CBOETO 3[I0POBbS, BEICHUS 3J0POBOT0 00pa3a xKU3HU
(3m0poBO€E NHUTaHKE, cCOATaHCUPOBAHHBIN PEXKUM 3aHATUI U OT/IbIXA, PETYJISIPHAS
(¢u3nyeckas akTUBHOCTb), COOPMUPOBAHHOCTBIO HaBbIKa pe(IeKCUU, IPU3HAHUEM
CBOETO IIpaBa Ha OMMOKY M TaKOIo XK€ MpaBa JAPyroro 4yeioBeKa;

7) DKOJIOTUYECKOE BOCIIUTAHHUE: OPUEHTALIUEN Ha IPUMEHEHUE MAaTEMaTHUECKUX
3HaHUU AJIs peleHus 3a7a4d B 00JaCTH COXPAHHOCTHU OKPY>KaoIlel Cpeibl,
IJIAHUPOBAHUS IOCTYIIKOB U OLIEHKH UX BO3MOKHBIX MOCIEACTBUN 1JIs

OKpY aIOILE! Cpesibl, 0CO3HAHUEM TII100aIbHOr0 XapakTepa 3KOJIOTHYECKUX
npo0JieM U MyTeH UX pelieHus;

8) aganTanys K U3MEHSIOIUMCS YCIOBHUSIM COLUAIIBHON U PUPOIHOM CPEJIb:
TOTOBHOCTBIO K JICCTBUSIM B YCJIOBHUSX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEI KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM YHCIIE YMEHUE
YUHUTBCS Y APYTUX JIOJEH, IPUOOPETATh B COBMECTHOM JESATEIBHOCTA HOBBIE
3HaHUs1, HABBIKM YU KOMIIETEHIIMH U3 ONbITA APYTUX; HEOOXOAUMOCTBIO B
(OopMHUPOBAHNUN HOBBIX 3HAHUM, B TOM yucie (OpMyIUPOBATh UJEH, TOHATHS,
TUIOTE3bI 00 0OBEKTAX U SIBICHUAX, B TOM UHCJIE paHEe HEU3BECTHBIX, OCO3HABATD
neUIUTHl COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE
pa3BUTHE; CIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATD
CTPECCOBYIO CUTYAIIMIO KaK BbI30B, TPEOYIOLINI KOHTPMED, KOPPEKTUPOBATH
PUHUMAEMbIE pELICHUS U AEUCTBUS, GOPMYIUPOBATH U OLIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEMETHBIE PE3VYJIbTATHI

llo3nasamenvHovle yHUBEpcaibHble YUeOHble OeUCBUsL
baszoesvie nocuueckue oelicmeus:

® BLISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbBIC MPU3HAKN MATEMAaTUUECKUX
00BEKTOB, TTOHSATHUM, OTHOIIICHUN MEXKTy TTOHATHUIMH, (POPMYJIUPOBATH
onpeiesIeHHs TIOHATUH, yCTaHABIIMBATh CYIICCTBEHHBIN MPU3HAK KiIaccUuPuKaiuy,
OCHOBAHUS JIJIs1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOJAUMOTO aHAJIN3a;

® BOCIIPMHUMATh, (GOPMYJIUPOBATH U IPEOOPA3OBBIBATH CYKICHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;
® BBISIBJIATH MAaTEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M IPOTUBOPEUHS B
daxTax, TaHHBIX, HAOIIOJEHUSIX U YTBEPKIACHUSIX, TIpeiarath KpUTEPUu It
BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEYU;

® JIeJIaTh BBIBOBI C UCTIOJIb30BAHUEM 3aKOHOB JIOTUKH, JICTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;



® pa3dUpaTh JOKA3ATEIbCTBA MATEMATHUYECKUX YTBEPKACHUM (TTPSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSATEIILHO HECIIOXKHBIC TOKA3aTeIbCTBA
MaTeMaTU4YecKuX (hakToB, BHICTpAaUBaTh apryMEHTAIMIO, IPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,;

® BLIOHMpATh CrIOCO0 pelieHus yueOHOM 3aaun (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIICHUS, BRIOMPATh HAMOO0JIEE TOAXOASAIIHNN C YIETOM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTECPHUEB).

baszoevie uccneoosamenvckue oelicmsusi:

® JICTIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEILCKUN MHCTPYMEHT TTO3HAHNS,
bopMyIHUpOBaTh BONPOCHI, (PUKCUPYIOIIKE TPOTUBOPEUHE, MPOOIEMYy,
CaMOCTOATENILHO YCTaHABIIMBATH HCKOMOE U JaHHOE, POPMUPOBATH TUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITUIO, MHCHHUE;

® IIPOBOJUTH TI0 CAMOCTOSITEIIBHO COCTABICHHOMY TUTAHY HECIOKHBIN
HKCIIEPUMEHT, HEOOJBIIIOE UCCIEAOBAHHE 110 YCTAHOBICHUIO 0COOCHHOCTEN
MaTEeMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTYy COOOI;

® CaMOCTOATEIHHO (POPMYIHPOBATH 0O0OIIEHHS U BBIBOJIBI 110 PE3YJIbTaTaM
MIPOBENEHHOTO HAOIIOCHUS, UCCIICIOBAHUS, OIICHUBATH JJOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

® MIPOTHO3UPOBATH BO3MOKHOE pa3BUTHE MIPOIIecca, a TAK)KE BBIIBUTATH
MPEATNOJIOKEHUS O €r0 PAa3BUTUH B HOBBIX YCIIOBHSIX.
Paboma ¢ unghopmayueii:

® BBLISBIISITH HEJOCTATOYHOCTD U U30BITOYHOCTH MHGOPMAIINH, TAHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3a]a9H;

® BLIOMpaTh, aHATU3UPOBATH, CHCTEMATH3UPOBATh U HHTEPIIPETHPOBATH
uH(OOPMAITUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHUS,

e BEIOUpaTh (hOpMY MpEACTABICHHS HHPOPMAIIMKA U WIUTFOCTPUPOBATH PEIIaeMbIe
3aJlayu CXeMaMH, TharpaMMamMu, HHOU TpauKoi 1 1X KOMOWHAITUSIMH,

® OILICHUBATh HA/IEKHOCTH MH(GOPMAIINH 110 KPUTEPHUSIM, TIPEITIOKEHHBIM yUUTETIEM
WM CHOPMYITHPOBAHHBIM CAMOCTOSTEILHO.

Kommynuxamusnvie ynugepcanvHule yuebHble 0euUcmeus:

® BOCTIPUHUMATH B (POPMYIIUPOBATH CYKIEHUS B COOTBETCTBUU C YCIOBUSIMH U
1EeIsIMU OOIIEHUs, SICHO, TOYHO, TPAaMOTHO BBIpa)kaTh CBOIO TOUKY 3PEHHUS B
YCTHBIX ¥ MUChMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110 XO1y PEIIeHUs 3a/1a4H,
KOMMEHTUPOBATH MOJyYCHHBIN PE3yJIbTAT;

® B X07I¢ 00CYXJICHUS 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMOU TEMBI,
POOJIEMBI, PEIIaeMOM 3a/1auH, BHICKA3bIBATh UJICH, HAIICIICHHBIC HA TTOMCK
pEIICHUS, COITOCTABIISATh CBOU CYXKICHUS C CY)KICHUSIMH JIPYTUX YIYACTHUKOB
nuanora, OOHapyKUBATh Pa3IMYUe U CXOACTBO MO3HIINM, B KOPPEKTHOH (hopme
bopMyITUpPOBATH PA3HOTIIACHS], CBOU BO3PAKEHUS;

® IPEJICTABIISATh PE3YITATHI PEIICHUS 3a1a9d, YKCIIEPUMEHTA, UCCIICIOBAHNUS,
MIPOEKTa, CAMOCTOSTEIHFHO BEIOUPATh (JOPMAT BBICTYTIUICHHUS C YIETOM 33124
MIPE3EHTAIMNA U 0COOEHHOCTEH ayIUTOPHUH;

® TIOHMMATh M HCIIOJIH30BATh MMPEUMYIIIECTBA KOMaHIHOW U WHIUBUY ATbHON
paboThI PU peNIeHNH YYEOHBIX MAaTEMAaTHUECKUX 3a/1a4;



® [IPUHUMATh LI€JIb COBMECTHOM JI€ATENbHOCTH, MJIAHUPOBATh OPTaHU3ALNIO
COBMECTHOI paboThI, pacTipeieisATh BUABI padOoT, JOTOBAPUBATHCS, 0OCYXKAATh
IPOLIECC U PE3YJIBTAT padOThI, 0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

® y4acTBOBAThH B IPYNIOBLIX (hopMax paboThl (00CYkIeHHS, 0OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U APYTHE), BHIIOIHATH CBOIO YaCTh Pa0OTHI M KOOPIMHUPOBATH
CBOM JICUCTBUS C IPYTMMH YIEHAMHU KOMaHbl, OLICHUBATh KAYECTBO CBOETO
BKJIaJ[a B OOIIUN IPOAYKT MO KPUTEPHUSIM, CPOPMYTUPOBAHHBIM YUaCTHUKAMU
B3aMMO/JICHCTBUS.
Pecynamuenvie ynusepcanvhvie yuednvie oeticmeus

Camoopeanuzayus:

® CaMOCTOATEIBHO COCTABIIATH IUIAH, AITOPUTM PELIEHMS 3a/1a4u (MU €r0 4acTh),
BBIOMPATH CIIOCOO PEIICHUS C YYETOM UMEIOIIMXCA PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEILIEHUH C
y4€TOM HOBOM MH(OpPMALIUH.

CamokoHmpob, IMOYUOHATLHBIL UHINENTEKN

® BJIAJIETh CIIOCOOAMM CAMOIIPOBEPKHU, CAMOKOHTPOJISI POLIECCa U pe3yJibTaTa
pelieHuss MaTeMaTUYeCKOH 3a1a4H;

® NIPEJBUJIETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUHU 3a/1a4H,
BHOCUTbH KOPPEKTHUBBI B ICSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB,
HalJIEHHBIX OIINOOK, BBISIBIEHHBIX TPYIHOCTEH;

® OLICHUBAaTh COOTBETCTBUE PE3yJbTaTa I€ATEIbHOCTH MOCTABIICHHOM 1IENH U
YCIIOBUSIM, OOBSICHATH IPUYHUHBI TOCTHKEHUS WK HEAOCTH)KEHUS L€, HAaXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

[MPEAMETHBIE PE3VJIBTATHI

o yMeHue paboTaTh C MAaTEMAaTUYECKUM TEKCTOM (CTPYKTYpPUPOBAHHUE,
U3BJIEYEHHE HEOOXO0AUMOW HH(OPMALIH), TOYHO U TPAMOTHO BBIPAaXKaTh CBOU
MBICJIM B YCTHOW ¥ MUCBbMEHHOU peYH, IPUMEHSSI MAaTEMaTUUECKYI0 TEXHOJIOTHUIO U
CUMBOJIMKY, HCIIOJIb30BATh PA3JIMYHBIC A3bIKM MATEMATUKH (CIOBECHBIN,
CUMBOJIMYECKUH, rpapuueckuii), 000CHOBBIBATH CYKJIEHUS, TPOBOIUTH
KJIaCCU(UKALMIO, JOKA3bIBATh MAaTEMATHUECKUE YTBEPKACHUS;

o BJaZieHUE 0a30BbIM MOHATUWHBIM aNlapaToM: UMETh MPEACTABICHUE O
YHUCIIe, BJIAJIEHUE CUMBOJIBHBIM SA3bIKOM aJIr€Opbl, 3HAHUE JIIEMEHTAPHBIX
(GyHKIHMOHAJIBHBIX 3aBUCUMOCTEN, (POpMUPOBaHUE TPEICTABICHUN O
CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIbBHOM MHUPE U O Pa3IUYHbIX CIOCO0aX UX
U3y4yeHus, 00 0COOEHHOCTSIX BHIBOJOB M MPOTHO30B, HOCSIIINX BEPOSTHBIM
XapakTep; — YMEHHE M0JIb30BaThCd MAaTEMATHUYECKUMU (HOpMyJIaMu IIPU U3yUEHUU
YHCIIOBBIX MOCIIEI0BATENBHOCTEHN, CAMOCTOSATEIBHO COCTABISATH (POPMYJIBI
3aBHCHUMOCTEH MEXIy BEJIMUYMHAMU Ha OCHOBE 0000IIEHNS YACTHBIX CIIy4YaeB U
HKCIIEPUMEHTA;

o peniaTh TEKCTOBBIE 33/1a4u apU(PMETUYECKUM CTIOCOOOM, C TOMOUIBIO
COCTABJICHHUS U PELLICHUS YPABHEHUI, CUCTEM YPABHEHUN U HEPABEHCTB;
. YMEHUE PelIaTh JUHEHHbIE U KBaIpaTHbIC YPaBHEHUS U HEPABEHCTBA, a

TaKK€ MPUBOAUMBIE K HUM YPaBHEHUSI, HEPABEHCTBA, CUCTEMbI; TPUMEHSTh
rpadudeckue mpeacTaBIeHuUs sl pEIICHUS U UCCIIEIOBaHUS YPaBHEHUH,



HEPaBEHCTB, CUCTEM; IIPUMEHSATD MTOJIy4eHHBIE YMEHUS Il pELICHUS 33134 U3
MaTE€MaTUKH, CMEXHBIX ITPEAMETOB, IPAKTUKH;

o OBJIaJICHUE CUCTEMON (DYHKIIMOHAIBHBIX TOHATUN, QYHKIIMOHATIHHBIM
S3BIKOM U CUMBOJIUKOM, YMEHHE CTPOUTH Tpaduku PyHKUINN, OMUCHIBATD UX
CBOIMCTBA, UCIIOJB30BaTh QYHKIIMOHATBHO-TpauuecKre IpeaCTaBICHUS IS
OIMCAHMS U AHAJIN3a MATEMAaTUYECKUX 3a7a4 U PEAIbHBIX 3aBUCUMOCTEN;

J OBJIaJICHHE OCHOBHBIMH CIIOCOOAMU IPECTABJICHUS U aHAIN3A
CTaTUCTUYECKUX JAHHBIX; YMEHHUE PEIIATh 3314l HA HAXOXKJACHUE YaCTOThI U
BEPOATHOCTH CIy4YallHbIX COOBITUH;

o YMEHHE NPUMEHSATH U3yYEHHBIE MIOHITHUS, PE3YIbTAThI U METOABI IIPU
pEelIeHNH 3aa4 U3 Pa3JIMYHbIX Pa3AesioB Kypca, B TOM YHCIIE 3a7a4, HE
CBOJAILIUXCS K HENOCPEICTBEHHOMY IIPUMEHEHUIO U3BECTHBIX AT OPUTMOB.

COIAEPKAHUE KYPCA OBYYEHMUSA
Ilosmopenue kypca ancebpul 8 kracca
[ToBTOpeHue, 00001IEHNE U CUCTEMATU3AIMS 3HAHUM, YMEHHUM 1 HaBBIKOB 3a KypC
anreOpsl 8 Kiacca.
Payuonanvuvie nepasencmea u ux cucmemol
JIuHeitHoe U KBaJpaTHOE HEPABEHCTBO C OJJHOM MEPEMEHHOM, YaCTHOE U o01Iee
pelieHe, paBHOCUIBHOCTD, PABHOCWIIbHBIE ITpeoOpa3oBanus. ParmonanbHbie
HEPaBEHCTBA C OJIHOM NEPEMEHHOM, METO] HHTEPBAJIOB, KpUBasl 3HAKOB, HECTPOTHE
Y CTPOTHE HEPABEHCTBA. JJIEMEHT MHOKECTBA, ITOJAMHOKECTBO JAHHOTO
MHOKECTBA, IIyCTOE MHOeCTBO. Ilepeceuenne u 00beMHEHNE MHOKECTB.
CucreMbl TMHENHBIX HEPABEHCTB, YACTHOE U OOIIEE PEIICHNUE CUCTEMBI
HEPaBEHCTB.
Cucmemvl ypasHeHu
PannonansHOE ypaBHEHUE C ABYMS IEPEMEHHBIMHU, PEILIEHUE YPABHEHUS C ABYMS
NEePEMEHHBIMU, PABHOCUJIbHBIE YPABHEHUS, PABHOCHIIbHBIE TPE0Opa30BaHMsL.
I'paduk ypaBHEHUS, CUCTEMA YpPaBHEHUH C IByMsl IEPEMEHHBIMHU, PEILICHUE
CUCTEMBI YPaBHEHUH C IBYMsI IEPEMEHHBIMUA. MEeTO1 MOACTAHOBKH, METOT
areOpanvecKoro CIOXKEHHs, METO/ BBEIEHUSI HOBBIX MIEPEMEHHBIX, rpaduueckuit
METO/1, PABHOCUJIbHBIE CUCTEMBI YPABHEHHUM.
Yucnosvie ¢hynkyuu
@yHK1MsA, 00JaCTh ONPEEICHINEe U MHOYKECTBO 3HaYE€HUN (DYHKIIMH.
AHaIUTUYECKUM, rpadUueCKuid, TAOTMYHBIN, CIIOBECHBIN CTIOCOOBI 3aJaHUs
bynkuuu. ['padux pyHkumnn. MOHOTOHHOCTH (BO3pacTaHHe U yObIBAaHHE)
GyHKIMH, OTPAHUYEHHOCTh (DYHKIIMU CHU3Y U CBEPXY, HAMMEHBIIIEE U
HauOosblIee 3HaYeHNs! PYHKLINU, HenpepbIiBHAs (DYHKIMS, BBITYKJIasi BBEPX WIH
BHU3. DieMeHTapHble GyHKIMK. YeTHast 1 HeueTHass QYHKINH U UX Tpaduku.
KBanparuunas ¢pyukuus. Ilpoepeccuu
YucnoBas nocienoBaTebHOCTb. CIIOCOOBI 3a/1aHUs YHCIOBOU
nocJyie0BaTeabHOCTH. CBOMCTBA YHCIIOBBIX MTOCJIEI0BATEIbHOCTEN, MOHOTOHHAS
NOCIIE0BATEIBHOCTD, BO3pACTaloLIas MOCIEI0BATEIbHOCTD, yObIBAIOIIAs
HOCIIe0BAaTEIbHOCTh. ApupMeTndecKas: IporpeccHsi, pa3HOCTb, BO3pacTarolas



nporpeccusi, KoHeuHas nporpeccus, Gopmysa n-ro yjieHa apupmMeTu4ecKoit
nporpeccuu, popmMyia CyMMbI YJICHOB KOHEYHOU apru(METHIECKON IPOTPECCHH,
XapaKTEPUCTHUECKOE CBOUCTBO apudMeTndecKoi nporpeccun. I eomerpruyeckas
IpOrpeccHsi, 3HaMEHaTENb MPOrPECCUH, BO3PACTAIOIIAs IPOTPECCHUs], KOHEUHAs
nporpeccusi, opmysia n-ro 4wieHa reOMeTPUIECKON MPorpeccuu, Gopmyiia CyMMBI
YJIEHOB KOHEUYHON T€OMETPUUECKON MPOTPECCUH, XapAKTEPUCTUIECKOE CBOMCTBO
TeOMETPUUECKON MPOTPECCHU. DNeMeHmbl KOMOUHAMOPUKU, CIAMUCIUKU U
meopuu 8eposimHocmeti

MeTob! pelieHrs NPoCTeNIUX KOMOMHATOPHBIX 3a/1a4 (epedop BapruaHTOB,
MOCTPOEHUE JIepeBa BApUAHTOB, MTPaBUIIO YMHOXEHHUs ). DakTopuan. O0umii psn
JAHHBIX U Psi/I TaHHBIX KOHKPETHOTO U3MEPEHUS, BAPUAHTA PAJla TaHHBIX, €€
KpPaTHOCTb, YaCTOTA U MPOLEHTHAS YaCcTOTa, CTPYIIUPOBAHHBIN PSAJI TaHHBIX,
MHOTOYTOJIbHUKH pactpeaeneHus. O0bem, pazMax, Moja, Cpe/iHee 3HaUCHHUE.
Ciyqaitnble COOBITHS: TOCTOBEPHOE U HEBO3MOKHOE COOBITHS, HECOBMECTHBIE
COOBITHS, COOBITHE, TPOTUBOIIOIOKHOE JAHHOMY COOBITHIO, CyMMa JIBYX
ciy4aitHeix coObITHil. Knaccuueckast BeposiTHocTHas cxeMa. Kimaccuueckoe
OIpEJEICHUE BEPOATHOCTH.

llosmopenue

[ToBTOpEHME, 0000IICHNE U CUCTEMATHU3AIMS 3HAHUI, YMEHUI U HABBIKOB 32 KypC
anredpsl 9 kiacca.

IIpuMepHoOe TeMaTH4YeCKOe IIAHNPOBaHue. Auredpa. 9 Kiace
3 yaca B Hezemro, Bcero 1024yaca;

=
o XapakTepucTHKAa OCHOBHBIX BH10B
S a8 Conep:xanue yuedHOro ATEALHOCTH VICHILK
o = MaTepuaJia KoauuecTtBO aesiten oc yue a
am 2 P (Ha ypoBHe y4eOHBIX JeHCTBHH)
< 4acoB
=
I'naga 1 20
HepaBencrBa
1 YucnoBbleHEPABEHCTBA 3 Pacnosnasams 1 IpUBOAUTE TPUMEPHI
. YHCIIOBBIX HEPABEHCTB, HEPABEHCTB C
2 OcHoOBHBIE CBOWCTBa 2 p B, Hep
IIEPEMEHHBIMH, JIUHEIHBIX HEPABEHCTB C
YHCIIOBBIXHEPABEHCTB . . .
OJIHO MepeMeHHOM, TBOMHBIX
3 CrnoxeHue 1 yMHO)KEHUE 3 HEPaBEHCTB.
YHCIIOBBIX HEPABEHCTB. Dopmynuposamu.:
OrueHnBaHNE 3HAYCHHUSI onpeodenenus; CPaBHEHNUs ABYX YHCE,
BBIPAXKECHUS pELIEeHNs HEPABEHCTBA C OJTHOM
4 Hepasencraac 1 MePEMEHHOM, paBHOCHIIbHBIX
OJTHOMTIEpEMEHHOi HEpABEHCTB, PEIICHU CHCTEMb
HEPaBEHCTB C OJIHOM MepeMeHHOMH,
5 Perienye HepaBeHCTB ¢ 5 00J1acTH onpeesIeHHUs BEIPAKEHUS;
OTHOH IICPCMCHHOMU. CB801iCM6a YUCIIOBBIX HEPABEHCTB,
YuciioBble TIPOMEKYTKH




Homep
naparpaga

Coaepixanue yueOHOro

XapakTepucTHKA OCHOBHBIX BU/I0B

MaTepuaia KoamuecTBo AesITEILHOCTH y4eHHKa
.- (Ha ypoBHe y4eOHBIX JelCTBHIl)
6 Cucrembl TUHEHHBIX 5 CJIO’KEHUS U YMHOKEHUS YUCIIOBBIX
HEPABEHCTB C OJTHOM HEPaBEHCTB
MEPEMEHHOM Jloka3vieams: CBOMCTBA YNCIOBBIX
KoHTpobHas pabora Ne 1 1 HEPABEHCTB, TEOPEMBI O CIIOKEHUU U
YMHO>KEHUH YUCIIOBBIX HEPABEHCTB.
Pewams nuHeliHble HEPABEHCTBA.
3anmuchIBaTh pEIICHUS] HEPABEHCTB M UX
CUCTEM B BH/JIC YHCITIOBBIX MIPOMEKYTKOB,
00bEeTUHEHNS, TIEPECEUCHUS YHCIOBBIX
IpOMEXKYTKOB. Pemats cucremy
HEPaBEHCTB C OJIHOW IIEPEMEHHOM.
OneHuBaTh 3HAYECHUE BBIPAKCHHUS.
N300paxaTh Ha KOOPAUHATHON NPSIMOI
3a/laHHbIE HEPABEHCTBAMH YUCIIOBBIC
POMEXYTKH
I'naea 2 38
KeaapaTnunas gpyHkumus
7 [ToBTOpEHME U paclIMpeHue 3 Onucvleams OHIATHE PYHKIIUU KaK
CBe/IeHUI 0 PyHKLIUHU MpaBHJIa, YCTAaHABIMBAIOIIETO CBA3b
8 CBoiicTa dyHKIH 3 MEX]y 2JIEMEHTAMH JIBYX MHOKECTB.
Dopmynuposamn:
9 | Kak noctpouts rpaduk 3 onpedenenus: Ay GyHKIHK;
bynxuun y = kf(x), ecin POMEKYTKOB 3HAKOIIOCTOSTHCTBA
u3BecTeH rpaduk QPyHKIUU dbyskuM; GyHKIIUHA, BO3pACTAOIIEH
y =f(x) (yObIBaro1Ieit) Ha MHOXKECTBE;
10 | Kax moctpouts rpaduxu 4 KBaJ[paTUIHON (DYHKITHH; KBaJPaTHOTO
bymxumii y = f(x) + b HEpABEHCTB; }
uy = f(x + a), eciu usBectTen ceolicmea KBaJpaTUIHON (QyHKITNH; }
rpaduk dyrximn y = f(X) npaeuna OCTPOEHUS rpa(pI/HEOB byHKUni
C MOMOIIbIO0 TpeoOpazoBanuii Bua f(X)
11 | KBagparuunas ¢pyHKIus, eé 6 — f(X)+a;
rpauk i cBOWCTBA f(X) — fix + a); f(X) — kf(x).
KonTponbnasipabora Ne 2 1 Cmpoump rpaduky GpyHKIHIA ¢
MOMOIIIBI0 TTpeobpa3oBanuii Buaa f(x) —
12 | PemeHue KBaJipaTHBIX 6 o)+ a;
HEPaBeHCTB f(x) — f(x + a); f(X) — kf(x).
13 | Cucremsl ypaBHEHHiI C 6 Cmpoumb rpad¥K KBaJpaTUIHOM
JIBYMsI IEPEMEHHBIMU ¢ynkiun. Tlo rpaduxy KBagpaTHIHON
(YHKIIMU ONUCHIBAThH €€ CBOMCTBA.
14 Pemenue 3amay ¢ mOMOIIBIO 5

CUCTEM ypaBHEHUH BTOPOU
CTEIEHN

Onucwieams CXeMaTUUIHOE
PACIIOJIIOKCHUC napa60m,1 OTHOCHUTCIIBHO




Homep
naparpaga

Coaepixanue yueOHOro

XapakTepucTHKA OCHOBHBIX BU/I0B

MaTepuaia KonuecTro AesITEILHOCTH y4eHHKa
.- (Ha ypoBHe y4eOHBIX JelCTBHIl)
Kontponbaaspabdora Ne 3 1 ocu a0ciyce B 3aBUCUMOCTH OT 3HaKa
crapirero ko3¢ dunruenrta u
JMCKPUMHUHAHTA COOTBETCTBYIOIIETO
KBaJ[paTHOT'O TPEXUIICHA.
Pewams xBazpaTHbie HEPABEHCTBA,
UCTIONIB3YS CXEMY PACIIOJIOKCHHS
napaboJIbl OTHOCUTEIHHO OCH a0CIIHCC.
Onucwvieams rpaQuuecKuii METol
peIIeHHs CUCTEMBI IBYX YPaBHEHUH C
JIBYMsI IEPEMEHHBIMH, METO]I
TIOJICTAHOBKH M METOJ CIIOKEHUS JITIS
pEILICHHS CUCTEMBI JIBYX YPaBHEHHUII ¢
JIBYMsI IEPEMEHHBIMH, OJTHO U3 KOTOPBIX
HE SIBIISICTCS JIMHCHHBIM.
Pewams TexcToBbIe 3a/1a41, B KOTOPBIX
cucTeMa JIByX YPaBHEHUU C IBYMSI
NIEPEMEHHBIMH SIBIISICTCS
MaTeMaTHYECKOW MOJIEIIBIO PEaTbHOTO
npoIriecca, 1 UHTEPIPETHPOBATH
pe3yibTaT peIeHus] CHCTEMBbI
I'naga 3
DJieMeHThI IPUMepPHOM 20
MAaTeMaTUKHU
15 | MaTtematuueckoe 3 IIpusooums npumepuwl:
MOJICITNPOBAHHE MaTeMaTHYECKUX MOJIEIeH peabHbIX
16 [IpouieHTHBIEpACUETHI 3 CHTyauHﬁf TIpMICIaHBIX 3a/1a1,
MpHUOIKEHHBIX BEIINYHH;
17 | lpubauxénnpie 2 MCIIOJIb30BaHMsI KOMOWHATOPHBIX MIPABHII
BBIYUCIICHUS CYMMBEI ¥ IPOU3BEACHHSI; CITyJaitHBIX
18 | OcHoBHBIE MpaBHIa 3 COOBITHH, BKIIIOYAs JOCTOBEPHBIE U
KOMOMHATOPHKH HEBO3MOXHBIE COOBITHS; OTIBITOB C
PaBHOBEPOSTHBIMU HCXOJAMU;
19 Hacrora 1 BEpOSTHOCTb 2 MPEACTABICHUS CTATUCTUYECKUX JTAHHBIX
CITy4alHOTO COOBITHS B BU/JIE TaOIHII, TUarpamm, rpadukos;
20 | Knaccmaeckoe 3 WCTIOJIh30BAaHUS BEPOSITHOCTHBIX CBOMCTB
OIIPEJIETICHUEBEPOATHOCTH OKPY’KAIOIIUX SBJICHAH.
Dopmynuposamy:
21 | HauanbHele CBejleHNs 3 onpeodenenus: abCOMIOTHOM
0 CTaTNcThKe MOTPENIHOCTH, OTHOCUTENLHON
KoHTpoibHast pa6ota Ne 4 1 MOTPEUIHOCTH, JOCTOBEPHOTO COOBITHH,

HEBO3MOXKHOT'O CO6BITI/I$I; KJIaCCHYCCKOEC
OIIPCACIICHUC BCPOATHOCTH,




Homep
naparpaga

Coaepixanue yueOHOro
MaTepHaja

KoaunuecTBO
4acoB

XapakTepucTHKA OCHOBHBIX BU/I0B
AesiTeJIbHOCTH YUYEHUKA
(Ha ypoBHe y4eOHBIX JelCTBHIl)

npaesuna; KOMOMHATOPHOE MPABHUIIO
CYMMBbI, KOMOMHATOPHOE MPaBUIIO
MIPOU3BEICHUSI.

Onucwviéams 3TaNbl pelIeHUs
MIPUKJIATHOM 3a7a4H.

[TosicHaTh ¥ 3anKchIBaTh GOPMYITY
CJIO’KHBIX TPOLEHTOB. [IpoBoanTh
MPOLIEHTHBIE PACUYETHI C UCTIOIB30BAHUEM
CJIO’KHBIX TPOLIEHTOB.

Haxooums TOUHOCTH IPUOTMKEHUS 110
TabuIe npuOIMKEHHBIX 3HAUCHHUH
BeIMUYMHBI. VICroNb30BaTh pa3iuyHbIe
(hopMBI 3aTTUCH TPUOITNKEHHOTO
3HaueHUs BeNUYUHBL. OIICHUBATh
npuOIMKEHHOE 3HAYCHUE BEITMUNHBI.
1Ipo6ooums OMBITHI CO CITyYalHBIMU
ucxonamiu. [1osICHATE U 3aMMCHIBATH
(hopMyITy HAXOXKIEHUS YaCTOThI
CIIy9aifHOTO COOBITHS. ONUCHIBATH
CTaTUCTHUYECKYIO OLIEHKY BEPOSITHOCTH
ciyuaitHoro coObrtusi. Haxonuts
BEPOSTHOCTb CITy4aifHOTO COOBITHS B
OTIBITAaX C PABHOBEPOSTHBIMU UCXOJIAMH.
Onucvléams 3Tanbl CTATUCTUYECKOTO
uccnenoBanus. OpopmiATh
UH(POPMALIUIO B BU/IE TaOIHUIL U
nuarpamm. M3Briekats HHQOpMAIUIO 13
tabmun u auarpamm. Haxonuts u
MPUBOANTH TIPUMEPHI UCTIOIH30BAHUS
CTaTUCTHUYECKUX XapaKTEPUCTUK
COBOKYITHOCTH JAaHHBIX: CpellHEE
3Ha4YeHue, MoJIa, pa3Max, MeiuaHa
BBIOOPKHU

TI'naea 4
YuciaoBbie
MOCJIe0BATEILHOCTH

17

22

YuciioBele
OCJIEN0BATEIILHOCTH

23

Apudmernueckas
nporpeccus

Ilpusooums npumepul:
MOCJIEOBATEIIHFHOCTEH;, YHCIOBBIX
MOCIIE0BATEIBHOCTEN, B YACTHOCTH
apruMeTUIECKON U TEOMETPUUIECKOMN




Homep
naparpaga

Coaepixanue yueOHOro

XapakTepucTHKA OCHOBHBIX BU/I0B

MaTepuaia KoamuecTBo AesITEILHOCTH y4eHHKa
9ACOB (Ha ypoBHe y4eOHBIX JelCTBHIl)

24 | CyMMa N IepBBIX YWICHOB 3 IIPOrpeCcCUii; UCIIOIb30BAHUS
apuMeTHUIECKON MOCJIEA0BATEILHOCTEN B peaibHOM
IIPOrpeccuu KU3HU; 33]1a4, B KOTOPBIX

25 | 'eomeTpuyeckast mporpeccus 3 DACCMATPHBAIOTCA CYMMBI €

0ECKOHEUHBIM YHCIIOM CJIaraeMpIX.

26 CyMMa n HepBbIX YJICHOB 2 OI’lquZBLln’Zb.‘ IIOHSTUE
TFE€OMETPHUYECKOM IMOCJIEA0BATEIILHOCTH, WICHA
nporpeccnuu IIOCJIEIOBATEIBHOCTH, CIIOCOORI 3a1aHUs

27 | Cymma 6ecKOHEIHOU 2 TI0C/ICAOBATCIPHOCTH.
TeOMETPUHECKOii Bbl’{uC/l}lj’l’lb HJICHBI II0C/IE/10BATENBHOCTH,
HpOrpeccH, y KoTopoii | q | 3aJlaHHOM (POPMYJION N-TO YWICHA WK
<1 PEKYpPPEHTHO.

Dopmynuposamy:
KonTtpossHaspabora Ne 5 1 onpeodenenus: apuhMeTHIECKON
IIPOrPECCUU, T€OMETPUIECKON
POTrPECcCui;
c6oticmea 4JIeHOB T€OMETPUYECKON U
apruMeTHYECKON MTPOTPECCHi.
3aoasams apuPMETHIECKYIO U
TEOMETPUUECKYIO IPOIPECCUH
PEKYPPEHTHO.
3anucvieamov 1 noscHams HOPMYIIBI
o011ero uieHa apuMeTHIeCcKoi u
F€OMETPUYECKON ITPOTPECCUM.
3anucvisame 1 0oxkazvieams: GOPMYIIBI
CYMMBI N TIEPBBIX YJICHOB
apuMeTUYECKOi U TeOMeTPUUIECKOI
nporpeccuit; GopMyIibl, BbIpasKaroLe
CBOICTBA WICHOB apu(PMETUUECKON U
F€OMETPUYECKON ITPOTPECCUM.
Buiyucnams cymmy 6eckoHeUHOU
reOMEeTPUUYECKOI MpOorpeccuu, y KOTopoi
| q | < 1. IIpencraBnsTh OECKOHEUHbIE
MepUOJUYECKHe IpoOH B BHUIE
OOBIKHOBEHHBIX
IloBTOpEHME
H CHCTEMATH3AIUSA 7
yueOHOro marepuajia

YrpaxHeHus sl TOBTOPEHUS Kypca 6

9 kiacca

Kontponbraspadora Ne 6 1







