MyHHuIMIaTEHOE aBTOHOMHOE 001e06paszoBaTe/bHOE YUpekKIeHHe
«Cpennss obmeobpasosarensHas mkona Ne3» r. 'opHo3aBojicka

PaccmoTtpena u npunsTa
[lenarorugeckum coseToM
(mporokon Nel ot 29.08.2025) &

AnanTupoBaHHas padoyasi mporpaMma
no yueOHomy npeamery «AJIEBPA. ba3oBblil ypoBeHb)
s odyuaromquxcsi ¢ 3IIP 7 kiaacc
Ha 2025-2026 y4eOHbIii roj



PGouast mporpamma mo ydeOHOMy mpenmery «Martematuka» (6a30BBbIi
ypoBeHb) (mpeameTHas oOmacth «Marematuka W uHpoOpMaTtukay) (nanee
COOTBETCTBEHHO — TMporpaMma II0 MaTeMaTHKe, MaTeMaTHKa) BKJIIOYaeT
MOSICHUTETIFHYIO 3alMCKY, COJepKaHHe OOYYeHHs, TUTAHUPYEMBIE pPe3yJbTaThl
OCBOEHUS TIPOTPAMMBI [0 MaTeMaTHKe.

INOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma mo MareMaTHKe sl OOy4YaloIIUXCS C 3aepiKKOU
MCUXUYECKOro pa3Butus (nanee — 311P) Ha ypoBHE OCHOBHOTO 00IIIEro 0Opa3oBaHus
NOJArOTOBJIEHa Ha OCHOBEe denepallbHOrO0 rocyJapCTBEHHOIrO 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOTO 00111eT0 oOpazoBanus (IIpukaz Munnpocsemnienust Poccun ot
31.05.2021 r. Ne 287) (manee — ®I'OC OOO), DenepanbHON aAaNTUPOBAHHOMN
o00pa3zoBaTeILHOM MPOrpPaMMbl OCHOBHOT'O 0O0IIIETr0 00pa30BaHuUsI AJ1sl 00yUYarOIINXCS
C OTpaHUYECHHBIMU BO3MOXKHOCTSIMHU 3710p0Bbs ([Ipuka3z Munmnpocsemenust Poccun
ot 24 Hosi0pst 2022 r. Ne 1025), denepanbHoii paboyeil mporpaMmMbl OCHOBHOTO
oOmiero obOpaszoBaHusi 1o ydeOHOMY mpeametry «MatemaTuka», dDenepaabHOM
MpOrpaMMbl BOCIIMTAHUS, C YUYETOM PACHpPEACIICHHBIX MO KJIaccaM IMPOBEPSEMbBIX
TpeObOBaHM K  pe3yibraraM ocBoeHus DeaepanbHON  aganTUPOBAHHOU
o0pa3oBaTeILHOM MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHus JIJisl 00yUYaOIIUXCs
C 3a/IepKKOM IMCUXUYECKOTO pa3BuTus. B pabodeil mporpamme y4dTeHbl HIIEU H
nosokenus: KoHienuu pa3BuTus MaTeMaTUueckoro oopasoBanusi B Poccuiickoi
denepanu.

Hean u3yuyeHus y4e0HOro Kypca

AnreOpa sBIs€TCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOW IHIKOJBI: OHA
oOecrieuynBaeT M3y4YeHHE APYTHX JUCLUUIUIMH, KaK €CTECTBEHHOHAYYHOrO, TaK W
I'YMaHHUTAPHOTO LIUKJIOB, €€ OCBOEHHUE HEOOXOUMO I MPOAOJKEHUS 00pa30BaHUs
U B MMOBCEITHEBHOM >kU3HU. PazBuTre y 0Oy4aromuxcsi HAy4YHbIX MPEACTABICHHM O
MPOUCXOXKICHUN
U CYIIHOCTH anredpandeckux adCTpakUuid, cioco0e OTpa)KeHUs: MaTeMaTHYECKOU
HAyKOW SIBIEHUI M MPOLIECCOB B MPUPOAE U OOILIECTBE, POJU MATEMATUYECKOTO
MOJIEJIMPOBAHUS B HAYYHOM ITO3HAHUU U B IPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO
HAyYHOTO MUPOBO33PEHUS U KAUeCTB MBIIUICHUS, HEOOXOJUMBIX JJIs aJalTaluy B
coBpeMeHHOM LHppoBoM ob1iecTBe. M3yuenne anreOpbl eCTECTBEHHBIM 00pazomM
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOIOAaTh, CpaBHUBATh, HAXOJIUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTH MBIIJIEHNUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JIEUCTBHSI M BBIBOJBI, (hOPMYJIHPOBATH
yTBepkieHus. OcBoeHue Kypca anreOpbsl oOecreurBaeT pa3BUTHE JIOTHUYECKOTO
MBIIUJICHUS OOYYalOlIUXCSA: OHU HCHONb3YIOT JEAYKTUBHBIE W WHIYKTUBHBIE
paccyxaeHus, 0000IIeHHe U KOHKPETHU3AIUI0, a0CTparMpoBaHUE M aHAJIOTHIO.
OOyuenue anreOpe MpeanosaraeT 3HAYUTEIbHBIM O0BEM CaMOCTOSITENIbHON
NEATEIbHOCTH O0Yy4YaloluXcs, MO3TOMY CaMOCTOATENIbHOE peIIeHue 3aaad
€CTECTBEHHBIM 00pa30M SBIIETCS pealu3aluedl esaTeIbHOCTHOrO MpUHIUIA



oOy4eHus.

B cTpykType mporpammbl yueOHOro Kypca «Ayredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKNE NUHUM: «Hucna u
BBIUHCIICHUS»; «AJredpanueckue BBIPAXKEHUS»; «YPAaBHEHUS W HEPABEHCTBAY;
«DyHkuum». Kaxaas u3 3Tux copepkaTeabHO-METOANYECKUX JIMHUN pa3BUBACTCS
Ha MPOTSHKEHUM TPEX JIET U3yUEeHHs Kypca, ECTECTBEHHBIM 00pa3oM IMEeperuieTasch
M B3aUMOJCWUCTBYS C JAPYTMMH €ro JHHUSMH. B Xoxe wH3ydeHus Kypca
OOYYarOIIMMCST TTPUXOIUTCS JIOTHYECKH PACCYXKIaTh, MCIOJIb30BaTh TEOPETHUKO-
MHOKECTBEHHBIN fA3bIK. B CBSI3U C 3TUM 11€71€C000pPa3HO BKIIIOYUTH B MPOTrpaMMy
HEKOTOpPHIE OCHOBBI JIOTUKH, IPOHU3BIBAIOIINE BCE OCHOBHBIE pa3feibl
MaTeMaTUYECKOro 00pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJECHUIO O0YyYarOIMMUCS
OCHOB YHHBEPCAJIBHOTO MAaTEMAaTHYECKOro s3bIka. TakuM 00pa3oM, MOXKHO
yTBEPXKJaTh, YTO COJACPKATEIBHOM U CTPYKTYpHOM OCOOEHHOCTBIO Kypca
«Anrebpay SBISETCS €ro UHTErPUPOBAHHBIN XapakTep.

Conepxanve nuHUM «Yucna W BBIUKUCICHUS» CIYKUT OCHOBOM ISt
JATbHENIIero U3y4eHus MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYaIOIIUXCS
JIOTUYECKOTO MBIIIICHUS, JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJIrOpUTMaMHU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJISl IOBCEIHEBHOM
KW3HU. Pa3BUTHE NOHATHUSA O YUCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PallMOHAJIbHBIMU
U UppAlMOHAIBHBIMM  4uCIaMH, (GOPMHUPOBAHHUEM  TMPEACTABICHHM O
JICVCTBUTEILHOM YHUCJIC. 3aBEPIICHUE OCBOCHHS YHCJIOBOM JIMHUM OTHECEHO K
cCTaplieMy 3BeHY 00I11ero 00pa3oBaHuUsl.

Conepxanue JABYyX  alnreOpaniueckux JIMHUH —  «AnreOpanueckue
BBIpAKEHUS» U «YPaBHEHHUS U HEPABEHCTBa» CHOCOOCTBYET (POPMHUPOBAHUIO Y
oOyyJarommxcsi MaTeMaTHYEeCKOro anmnapara, HEOOXOAUMOIo JJisi pelIeHus 3aa4y
MaTeMaTUKH, CMEXKHBIX MPEIMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3ajad. B
OCHOBHOW IWIKOJIE Y4YEOHBIA Marepuajg TPYNIUPYETCS BOKPYT pallOHATBHBIX
BbIpOKEHMA. AnreOpa NEMOHCTPUPYET 3HAYEHHWE MATEMAaTHUKU KakK s3bIKa JUJIst
MOCTPOCHUSI MaTEMaTUYECKUX MOJIEIEH, OINUCAHMUS TMPOLUECCOB U  SBJICHUU
peanbHOTO MUpa. B 3a1aun oOydenus aaredpe BXOAIT TaKkKe JajdbHEHIee pa3BUTHE
QITOPUTMHYECKOTO MBIIICHUS, HEOOXOIMMOTO, B YACTHOCTH, JUISI OCBOCHHUS Kypca
uHQOpMATUKHA, ¥  OBJIAJICHUE HAaBbIKAMU  JICIYKTUBHBIX  PACCY>KICHUHU.
[IpeoOpa3zoBanue CUMBOJIBHBIX (OPM BHOCHUT CBOM crenuduueckuii BKIaa B
pa3BUTHE BOOOpaKeHUsI, CIIOCOOHOCTEN K MAaTEMAaTUYE€CKOMY TBOPUYECTBY.

Conepxanue GyHKIIMOHATBLHO-TpapuIecKoi JIMHUHU HAIEJICHO Ha TIOJIyYeHHe
IIKOJbHUKAMU 3HAHUM O PYHKIIUSIX KaK BaKHEUIeH MaTeMaTUUECKON MOJICIH JIJIst
OTMCAHUS U UCCIICIOBAHUS Pa3HO-O0pa3HBIX MPOIECCOB U SBJICHUN B MPUPOJIE U
oOmectBe. M3ydenne 3Toro matepuana CocOOCTBYET Pa3BUTHIO y 00yUaOIIUXCS
YMEHHUSI UCTION30BATh PAa3IMYHBIC BEIPA3UTEIIbHBIC CPEACTBA S3bIKa MATEMATUKH —
CJIOBECHBIC, CHUMBOJHMYECKHE, Tpaduueckwe, BHOCHUT BKJIaJ B (HopMupoBaHHE
MPEACTABICHUIN O POJIM MATEMATHUKHU B PA3BUTUU LIMBUIU3AIMU U KYJIbTYPBHI.

OcHOBHBIE JIMHUM COJIEPKAHUSI Kypca MaTeMaTUKH B 5—9 knaccax: «YHucna u
BBIYHCIICHUS», «Anredpay («AnreOpandeckue BBIpAXKEHUS», «YPaBHEHUS U
HepaBeHCTBa»), «Dynkmumy, «['eomerpus» («I'eomerpuueckue GUTYpHl U HX
CBOMCTBay, «l3MepeHue TEeOMETPUUECKUX BEIMYMH»), «BeposTHOCTh U



CTAaTUCTUKAY». JlaHHbIE TMHUU Pa3BUBAIOTCS MapaIENbHO, KaXK/1asd B COOTBETCTBUU
C COOCTBEHHOW JIOTUKOM, OJHAKO HE HE3aBUCHUMO OJIHA OT APYroi, a B TECHOM
KOHTakTe u B3aumojeuctBuu. Kpome »Toro, ux oOBEAUHSET JIOrHMYecKas
COCTaBJISAIONIAs, TPAJWLMOHHO MPUCYIIAas MaTEMAaTHKE W NPOHU3BIBAIONIAS BCE
MaTeMaTUYeCKhe KypChl W cojepkaTelibHble JHUHUH. CPopMynHpoBaHHOE B
denepaabHOM TOCYIaAPCTBEHHOM 00pa30BaTEIbHOM CTaHIapTE OCHOBHOIO OOIIETO
oOpa3oBaHusi TpeOOBaHUE «YMEThb OIEPUPOBATH TOHIATHSAMU: ONpE/eTICHuE,
akcuoma, Teopema, J0Ka3aTeIbCTBO; YMEHUE PACIlO3HABATh UCTUHHBIC U JIOKHbBIC
BBICKA3bIBaHUS, PUBOJIUTHh IPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U
OTPHUIIAHUS BBICKA3BIBAHMI» OTHOCHTCS KO BCeM KypcaMm, a (opmMupoBaHue
JIOTUYECKAX YMEHHMM paclpenesieTcss Mo BCeM TojaM OOyYeHHsS Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

Conepxxanne 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM PE3YJIbTaTaM
ocBoenust DenepanbHoil paboyeill MporpaMmbl, paclpefci€HHBIM IO ToJaM
OOy4eHHs, CTPYKTypUpPOBAHO TakuM o0Opa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
MPUHIIMITHAIBHBIM BOIIPOCcaM OO0ydaromuecs: o0paiiaiuch HEOJTHOKPATHO, YTOObI
OBJQJICHUE MATEMaTUYECKHUMU TOHATUAMU UM HABBIKAMU OCYIIECTBISIOCH
MOCJIEIOBATEIHHO U TOCTYNATEIBHO, C COOTIOCHUEM MTPUHITUIIA TPEEMCTBEHHOCTH,
a HOBBIC 3HAHUS BKJIIOYAIKNCH B OOIIYI0 CUCTEMY MAaTEMaTUYECKHUX MPEACTaBICHUM
ooyuarommuxcss ¢ 3IIP, pacmmpsis u  yroyOnss  e€, oOpasys mIpouHbIe
MHOXECTBEHHbIE  CBsi3u. OOImMe 1enId U3y4eHus y4eOHOro mpeamera
«Marematuka» mpeacTaBiieHbl B DenepaibHON pabouell mporpamMmMe OCHOBHOTO
o011iero oOpa3oBaHusl.

HN3MeHeHus1 nporpamMmsbl

Auredpa
B 03HaKOMUTENBHOM IUIAaHE PEKOMEHIYETCA M3y4aTb CIEAYIOIIHE TEMBI:
«MppaunroHanbHbIE yyca. JlelicTBUTENbHBIE YHUCIIa», «CpaBHeHUE

JNEUCTBUTENBHBIX 4HUCE, apu@MeTH4YecKue JeHUCTBUA C JIEHCTBUTEIbHBIMU
yucinamuy, «HaxoxaeHue nOpUOIMKEHHBIX 3HAYEHUM KBAJPATHOTO KOPHS»,
«Teopema Bwuera», «Pemennss ypaBHEHHWH TpETbe M YETBEPTOM CTENECHEU

pasNoKeHHeM Ha MHOKUTEIN, « DyHKIUA y = Vx U ee rpadux», «[lorpemHocTts u
TOYHOCTh MPUOTIDKeHUS Y, «UeTHble U HedeTHble (yHKIUnN», «DyHKus y=x"»,
«Dynknus y= ax?, ee rpaduk u cBoiicta. ['papuku Gpynkumii y= ax® + n u y=a(x-
m)?, «YpaBHeHHE ¢ AByMs IIEPEMEHHBIMU U €ro rpadux», «'padudeckuii crocod
pelieHusl CUCTeMbl ypaBHeHUI», «l300pakeHue 4JIEHOB apuUPMETHUYECKON u
T€OMETPUUECKOU IPOTPECCUM TOUYKAMHU HA KOOPIMHATHOM TIJIOCKOCTH. JINHEWHBIN U
DKCHOHEHUMAIBHBINA POCT. CI0KHBIE POLEHTHDY.

CrenyeT yMEHBIIMTH KOJWMYECTBO YACOB HAa HU3ydeHHE TeM: «DopMynb»,
«Jloka3zaTenbCTBO TOXKIAECTB», «JIMHEWHOE ypaBHEHUE C JIBYMsI HEU3BECTHBIMHNY,
«I"paduk TMHEMHOTO YpaBHEHHUS C IBYMS IEPEMEHHBIMIY, «I"paduueckoe perieHue
JUHENHBIX YPAaBHEHMH W CHCTEM JIMHEHHBIX ypaBHEHMi», «CBOMCTBa
KBaJIPAaTUYHON (PYHKITUN.



BricBoOomuBIIMECST Yachl PEKOMEHIYETCS WCTOIb30BaTh: IS JTyYIIEH
npopaboTKu Haubosiee BaXXHBIX TeM Kypca: «Peiienue ypaBHeHuit», «Pemenue
CUCTEM ypaBHEHUI», « COBMECTHBIE JEHCTBUSA ¢ Apo0siMuy, «IIpuMeHeHne cBOMCTB
apu(pMETUYECKOTO KBAJI[paTHOTO KOpHS»; Ha TIOBTOPEHHE, pEIICHHE 3ajad,
npeoOpa3oBaHue BHIPAKEHUM, a TAK)KE HA 3aKPETICHUE U3YYEHHOTO MaTepHalia.

Henan n3yyeHus1 yueOHOro Kypca

Anre0Opa sBJISETCS OJHUM M3 ONOPHBIX KYpCOB OCHOBHOW IIKOJIBI: OHA
oOecrieynBaeT M3y4eHHUE JAPYTUX JUCUHUILUINH, KaK €CTECTBEHHOHAY4YHOTO, TaK U
I'YMaHHUTAPHOTO LIUKJIOB, €€ OCBOCHHE HEOOXOUMO JJIs MPOAOIIKEHUS 00pa30oBaHus
U B TIOBCEIHEBHOM *u3HU. Pa3BuTHe y 00ydaromuxcsi HayYHBIX MPEACTABICHUH O
IIPOUCXO0KIEHUN
U CYIIHOCTH aJredpandeckux aOCTpakUui, cCioco0e OTpaKeHUs MaTEMaTUYECKON
HAyKOHN SIBJIEHUH U MPOLECCOB B MPUPOAE M OOIIECTBE, POJIH MATEMaTHYECKOTO
MOJICJIMPOBAHUS B HAYYHOM IMO3HAHUU U B TPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO
HAayYHOTI'O MUPOBO33PEHMS U KAUECTB MBIIUICHUS, HEOOXOUMBIX JIJISl aJanTaluu B
COBPEMEHHOM LU(PpOoBOM obmiecTBe. M3yueHue anredpbl €CTECTBEHHBIM 00pa3om
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOIOAaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTH MBIIIICHNUS, CIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JECHCTBUS M BBIBOJIBI, (HOPMYJIUPOBATH
yrBepxkaeHUs. OcBoeHHE Kypca aireOppl oOecrnedyuBaeT pa3BUTHE JIOTHUYECKOIO
MBILIUIEHUST OOYYarOIIMXCs: OHM MCIONb3YIOT JEAYKTHUBHBIE U WHAYKTUBHbBIE
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenune anrebpe MpearnojgaracT 3HAYUTENbHBIM OOBEM CaMOCTOSTEILHOMN
NEeATEIbHOCTH OO0YyYalolUXCs, MO3TOMY CaMOCTOATEIBbHOE pEIICHUE 3aaad
€CTECTBEHHBIM 00pa30M SBIECTCA pean3aleil IesATeIbHOCTHOrO MpUHIUIA
oOy4eHus.

B cTpykType mporpammbl yueOHOro Kypca «Asredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHHMMAIOT COJEPKATEIbHO-METOAUYECKHe NuHUU: «Yucna u
BBIYMCIICHUS»; «ANredpandeckue BBIPAXKEHUS»; «YPAaBHEHHUS W HEPABEHCTBAY;
«Dynkum». Kaxknas u3 3TUX colepKaTeabHO-METOANYECKUX JIMHUNA Pa3BUBACTCS
Ha MPOTSHKEHUH TPEX JIET U3yUEHUsl Kypca, eCTECTBEHHBIM 00pa3oM IeperieTasich
U B3aUMOJIEHCTBYS C JAPYI'MMH €ro JIMHHAMM. B Xoxe wH3ydeHHs Kypca
OOy4aroLUMCsl TPUXOJIUTCS JIOTUYECKU PACCYXKaTh, HCIOIb30BaTh TEOPETUKO-
MHO’KECTBEHHBIN SI3bIK. B CBSI3U € 3THM 11€71€CO00pa3HO BKIIIOYUTH B MPOTPAMMY
HEKOTOpPbIE OCHOBBI JIOTMKH, IPOHU3BIBAIOIIME BCE OCHOBHBIE PAa3ZeJibl
MaTeMaTUYECKOro 0Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYaIOIMMUCS
OCHOB YHHBEpPCAJIbHOTO MAaTeMaTHYeCKOro s3bika. TakuM 00pa3oM, MOXKHO
YTBEPKJaTh, YTO COAEPKATEIBbHONM U CTPYKTYPHOW OCOOEHHOCTBIO Kypca
«Anredpay» SBISETCS €ro UHTErPUPOBAHHBIN XapakTep.

Conepxxanue JMHUU «Yucia M BBIUKCICHUS» CIYXKUT OCHOBOM s
JanbHENIIero U3y4eHusi MaTeMaTHKU, CIIOCOOCTBYET Pa3BUTHUIO y O0YyYaroOIIUXCS
JIOTUYECKOTO MBILIIEHUS, POPMUPOBAHUIO YMEHUS MOJIB30BATHCS aJrOpUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi TOBCEAHEBHON



KU3HH. Pa3BUTHE MOHSATHSA O YKCIIe B OCHOBHOM IIKOJIE CBA3aHO C PAIMOHAITBHBIMU
U UppalMOHAJIBHBIMH  YWCIaMH, (OPMHpPOBAHHUEM  MPEACTABICHHA O
JEWCTBUTEILHOM YHCIIC. 3aBEpIICHUE OCBOCHHUS YMCIIOBOW JIMHUU OTHECEHO K
CTapIeMy 3BeHY 00IIero oopa3oBaHusI.

ConepkaHue JBYX  alreOpandyecKWx JMHUA —  «AJreOpandyeckue
BBIPOKCHHS» W «YPAaBHCHHS M HEPABEHCTBa» CIOCOOCTBYET (OPMHPOBAHUIO Y
oOydJaroImMxcss MaTeMaTHYECKOTO ammapara, HeoOXOAUMOTO JUIS PEHICHUs 3aaad
MaTEMaTUKH, CMEXKHBIX MPEAMETOB W MPAKTUKO-OPHEHTHPOBAHHBIX 3amad. B
OCHOBHOW IITKOJIE YYEOHBIA MaTepuan TPYNIHPYETCS BOKPYT PallMOHATBHBIX
BEIpOKECHMA. AnreOpa JEMOHCTPUPYET 3HAUYCHHWE MaTEMaTUKH KakK s3bIKa IS
MOCTPOCHUSI MATEMAaTHYECKUX MOJIEICH, OMHMCaHUsl TMPOIECCOB U  SBICHUU
peanpHOTO MUpa. B 3a1aun oOydenus anredpe BXOAIT TaKKe JajdbHEHIIIee pa3BUTHE
AITOPUTMHYECKOTO MBIIICHHS, HEOOXOIUMOTO, B YACTHOCTH, JJISI OCBOSHHUS Kypca
WHPOpMATHKHA, W  OBJAJCHUE HAaBbIKAMH  JICAYKTHBHBIX  PacCyKJICHUH.
[IpeoOpazoBanre CHUMBOJBHBIX ()OPM BHOCHUT CBOHM crerudHUUEecKUid BKJIaa B
pa3BUTHE BOOOPaXKEHHUS, CIIOCOOHOCTEH K MaTEMaTHYE€CKOMY TBOPUYECTBY.

Conepxanre GyHKIIMOHATBLHO-TpapUIECKON JIMHUHU HAIEJICHO Ha TIOJIyUeHHE
IIKOJbHUKAMHU 3HAaHUM O PYHKIIUSIX KaK BaKHEUIIIeH MaTeMaTUUeCKON MOICIIH JIJIs
OTHMCAHUS U HUCCIICIOBAHUS pa3HO-OOpa3HBIX MPOIECCOB U SBJICHUN B MPUPOJE U
obmecTBe. M3ydyenue aToro mMarepuasnga cCiocoOCTBYET Pa3BUTHIO Y O0YUYarOIITUXCS
YMEHUS UCTIOIB30BaTh PA3IMYHbBIC BRIPA3UTEILHBIC CPEICTBA SI3bIKA MATEMATUKH —
CIIOBECHBIC, CHUMBOJHMYECKHE, Tpaduueckwe, BHOCHT BKJIaJ B (HOpMUPOBaHHE
MIPEICTABIICHUHA O POJTM MAaTEMAaTHKU B PA3BUTHH [UBUIN3AINN U KYIbTYPHI.

Ha uzyuenue Aneebpol na 6azoeom yposue 6 7 knacce omgeooumces 68 uaca (2

yac 6 Heoeio.

COAEPKXAHHUE YYEBHOTI' O KYPCA «AJITEBPA»

Yucia v BBIYUCICHUSA

Hpobu OOBIKHOBEHHBIE U AECCATUYHbIC, EPEXO] OT OAHOW (DOPMBI 3aAMKCH
npobeit k gapyroil. IloHsTwe palMOHAIBLHOTO 4HCA, 3aluCh, CpPaBHEHUE,
YHOPSAJOYMBAHUE  pAlMOHAIBHBIX 4uced. ApudmMmernyeckue JEHUCTBUA €
paMoOHAIBHBIMU YucIaMu. Pemenue 3aiad U3 peaibHOM MPAaKTUKKA HA 4YacTH, Ha
JpoOu.

Crenenb C HaTypajJbHBIM I[IOKa3aTelieM: OINpeAeieHne, IMpeodpa3zoBaHKe
BBIPA)KEHUI Ha OCHOBE ONPEIENICHHs], 3alTUCh OOJBIINX YUCEIT.

[IpoueHTsl, 3anKuch NPOLIEHTOB B BUAE APoOU U IpoOH B BUJIE TPOLIEHTOB. Tpu
OCHOBHBIE 33124 Ha MPOLEHTHI, PEIICHHE 3a7a4 U3 PEaJIbHON NPaKTHKU.

[IpuMeHeHrne TPHU3HAKOB JECIMMOCTH, pa3JIOKEHUE Ha MHOXKUTEIH
HaTypaJbHbIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Wcle TpsMas U oOparHas
MPONOPIIMOHATIEHOCTH.

AJire0OpanvecKue BbIPaKeHUs!

IIepemeHnHbIEe, YMCIIOBOE 3HAUEHUE BBIPAXKEHHUS C IIEpEMEHHOM. JlonmycTuMble



3HaYeHUs nepeMeHHbIX. [IpeacTaBieHre 3aBUCUMOCTH MEKIY BEIMYMHAMH B BUJIE
dbopmyibl. Beruucienus no gpopmysam.

[IpeoOpazoBanrie  OYKBEHHBIX  BBIPQKEHHM, TOXKICCTBEHHO  pPaBHbIE
BBIpYKEHUS, MPaBUiia MPeoOpa30BaHusl CyMM U MPOU3BEICHUM, MTpaBuiia PaCKpbITUS
CKOOOK Y TIpUBEJICHUS TIOJIOOHBIX ClIaraeMbiX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OnHowieHsl 1 MHOTOWIEHBI. CTeneHb MHOrOwIeHa. CliokeHne, BBIYUTaHUE,
YMHOKEHHE MHOTOWIEHOB. @OPMYJIbI COKPAIEHHOIO YMHOXEHUS: KBaJAPaT CyMMBbI
Y KBaApar pa3HocTh. Popmyiia pa3HOCTH KBaApaToB. PasiioxkeHne MHOTOWICHOB Ha
MHOKHUTEIIH.

YpaBHeHus

VYpaBHeHHE, KOPEHb ypaBHEHHWsA, MpaBWIa MPeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCHWJIBHOCTh YPAaBHEHUM.

JIluHeHOe ypaBHEHHE C OJHOW IEPEMEHHOW, YMCIO KOPHEH JIMHEWHOIO
YpaBHEHUS, PELICHUE JIMHENHBIX ypaBHEHUIN. COCTaBIIEHHE YPAaBHEHUM 110 yCIOBHUIO
3a/1auu. Penienne TeKCTOBBIX 33/1a4 C IOMOIIBI YPAaBHEHUIA.

*JluHeiiHOE ypaBHEHHE C JBYMsS IEPEMEHHBIMH U €ro rpaduk . Cucrema
JBYX JIMHEWHBIX YPAaBHEHUH C IByMs IIEpEMEHHBIMU. Perienre cucteM ypaBHEHUN
croco0oM noAcTaHoBKU. [IprMepsl perieHnst TEKCTOBBIX 3a/1a4 ¢ TOMOUIbIO CUCTEM
YPaBHEHUM.

DOyHKIUU

Koopaunara Touky Ha npssMon. YucnoBbie NpOMEKYTKH. PaccTosiHne Mex 1y
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[IpsimoyronpHast cucrema koopauHat, ocu OX u Oy. AbGcmmcca U opauHaTa
TOYKH Ha KOOPJAMHATHOM TUIOCKOCTH. [Ipumepsl rpagukoB, 3a1aHHbIX (popMyTamH.
Yrenue rpaMKoOB peasibHbIX 3aBUCUMOCTEH.

[lonsatue ¢ynkumu. [paduk dynxmmuu. CpoiictBa dyHkimi. JluHeilHas
¢byuknus, e€ rpaduk. I'paduk dynkmuu y = kx + b. *I'paduyeckoe pemieHue
JMHENHBIX YPABHEHUHN M CUCTEM JIMHEHHBIX YpaBHEHUN ™.

IINIAHUPYEMBIE PE3YJIBTATBI

N3ydenune AnreOpsl Ha ypOBHE OCHOBHOTO 00111eT0 00pa30BaHMsI HAIIPABICHO
Ha JocTwxkeHue oOydarommuMmucs ¢ 3[IP JIWYHOCTHBIX, MeETampeIMETHBIX U
MPEAMETHBIX 00pPa30BaTEIBHBIX PE3YJIHTATOB OCBOCHUS YU4EOHOTO TIpeIMeTa.

JInyHOCTHBIE Pe3yJIbTATHI
JIn4HOCTHBIE pE3yJIbTAThl OCBOCHUS IIPOrPaMMBbI I10 MATEMATUKE
XapaKkTepU3yrTCs:

NMaTPUOTHYECKOE BOCIIMTAHHE:
MPOSIBJIEHWEM HMHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCUUCKOU
MAaTE€MAaTUKH, [IEHHOCTHBIM  OTHOIIEHUEM K  JIOCTH)KEHUSIM  POCCHUMCKHUX

! 3nech u manee * * 0603HAYEHBI TEMBI, H3y4EeHHE KOTOPBIX IPOBOAUTCS B 03HAKOMUTENLHOM IL1aHe. Ilegaror
CaMOCTOSTEIIFHO OIPEEISIET 00bEM H3y4aeMOoro MaTepHuala.



MAaT€MaTUKOB U POCCUMCKOW MAaTeMaTHYECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTUKEHUM B IPYrMX HayKaxX U MNPUKIAAHBIX chepax;

rpa’JaaHCKOe U JyYXOBHO-HPaBCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJHEHHUIO O0S3aHHOCTEN IpakJlaHuHA U peanu3aluu ero
opaB, IMPEICTaBICHHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'PaKAaHCKOro oOiecTBa (Hampumep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00OCYXK/IEHUIO 3TUUECKUX MTPOOIIEM, CBSI3aHHBIX
C IPAKTUYECKHUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHUEM BaXHOCTH
MOPaJIbHO-3TUYECKUX IPUHLUIIOB B IESTEIbHOCTH YYEHOTO;

TPYAOBOE BOCIIUTAHHE:

YCTAaHOBKOM HA AaKTUBHOE YYacTHE€ B PEUICHUM MPAKTUYECKHUX 3a7ad
MAaTeMaTUYECKOW HAINPABICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa3oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIMHON NpodecCHOHaIbHOM
NESATEIIbHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBUAYAIbHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX IOTPEOHOCTEN;

3CTEeTHYECKOe BOCIIMTaHHe:

CHOCOOHOCTBIO K SMOIIMOHAJIBHOMY U 3CTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PELICHWH, PacCyXIECHUH, YMEHHUIO BHUJIETbH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

LEHHOCTH HAYYHOI'0 IO3HAHMSA:

OpHEHTalUMEl B JEATEIIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX
IIPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJIbI U
oOlIecTBa, MOHMMAHUEM MAaTEMAaTUYECKOM HAayKH Kak c@epbl 4YelOBEYECKOH
NEATEIIBHOCTH, JTAlOB €€ PAa3BUTUS M 3HAYMMOCTH JUI PAa3BUTHUS LUBWIA3ALNH,
OBJIQJICHUEM SI3BIKOM MATEMATHUKH M MAaTeMAaTHYECKOW KYJIbTYPOM KaK CPEICTBOM
IIO3HAHUSA MHpPA, OBJAJCHUEM INPOCTEUILIMMHU HABBIKAMU MCCIIEN0BATEIBCKON
NEATEIbHOCTH;

(pusnyeckoe BocnuTaHMe, (GOPMHPOBAHHME KYJILTYPbl 3A0POBbA M
IMOLMOHAJIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO IIPUMEHATH MAaTEMAaTUYECKHE 3HAHUSA B MHTEpPECaX CBOETO
3I0pOBBS, BEJIEHUS  3J0pPOBOro  obOpa3a KM3HM  (3I0pOBOE  IMHTAHUE,
cOaaHCUpPOBAaHHBIM PpPEXUM 3aHATHM W OTAbIXa, peryispHas (Qu3nueckas
aKTUBHOCTbH ), C(DOPMUPOBAHHOCTHIO HABBIKA pe(IIeKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOro K€ MpaBa JIPyroro 4eIoBeKa;

JIKOJIOTHYECKOe BOCIIUTAHUE!

OpHUEHTalMEN Ha IPUMEHEHUE MATEMAaTUYECKUX 3HAHHUM ISl PEIICHUS 3a1a4
B 00JIACTH COXPAHHOCTHU OKPYKaIOLIEH Cpe/ibl, IUNIAHUPOBAHMS IOCTYNKOB U OL[EHKU
UX BO3MOXHBIX MMOCJEICTBUI JJI OKpYyKaroleh cpeibl, 0CO3HAHUEM TI100aIbHOrO
XapakTepa 3KOJOTHYECKUX MPoOJieM U MMyTell UX pelieHHs;

aJjanranus K U3MEHSIOWUMCH YCJIOBMAM COLMAJIBLHOW W NPHPOAHON
cpeabl:

TOTOBHOCTBIO K JEMCTBHUSM B YCIIOBHUAX HEOINPEAEIEHHOCTH, MOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO AEATEIBHOCTh, B TOM YHCIIE



YMEHHE YUUThCA y OPYTHX JIOJAEH, MpuoOpeTaTh B COBMECTHOW AESITENbHOCTU
HOBBIE 3HAHUS1, HABBIKM M KOMIIETCHLIUHU U3 OTbITA IPYTHUX;

HEOOXOIUMOCTBI0O B (POPMHUPOBAaHUM HOBBIX 3HaHU, B TOM YHCIE
dopMyIHpOBaTh UIEH, TOHITHUS, TUIIOTE3bI 00 OOBEKTaX U ABICHUSIX, B TOM YHUCIIE
paHee He W3BECTHBIX, OCO3HABaThb JCQHUIUTHI COOCTBEHHBIX 3HAHUNA W
KOMITIETEHTHOCTEM, TNIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMi0, BOCHPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOMIHUNA KOHTPMEP, KOPPEKTHPOBAThH
IpPUHUMAaeMble pPEIICHUS U JACUCTBUA, (POPMYITUPOBATH M OILICHUBATH PUCKH U
NOCIEACTBUS, (POPMHUPOBATH OIBIT.

MeTaIIpeIlMeTHLIe Pe3yJabTAThI

B pesynbTate ocBOEHUSs MpOrpamMMBbl 10 MaTeMaTHKE HA YPOBHE OCHOBHOTO
oOmero oOpa3zoBanus y oOywatomerocs c¢ 3[IP Oyayr cdopmupoBaHbl
MeTaIpeMETHBIC pe3yIbTaTHI, XapaKTEPHU3YIOIIHECS OBJIaJICHUEM
YHUBEPCATHHBIMH MTO3HABATEIIbHBIMU JEHCTBUSAMH, YHUBEPCATbHBIMA
KOMMYHUKATHBHBIMH ~ JICHCTBUSAMH W  YHUBEPCAJIbHBIMH  PETYISITUBHBIMHU
IEUCTBUSIMH.

OBiaieHHe  YHMBEPCAJBHBIMM  Y4eOHbIMM  IO3HABATEJIbHBIMH
AEeCTBUAMM:

yCTaHABIMBATh MPUYMHHO-CICACTBEHHBIE CBSI3M B  XOAE€ YCBOCHHUS
MaTEeMaTU4YeCKOro MaTepuaa;

BBISIBIISATh JACPUIIMT JTaHHBIX, HEOOXOJMMBIX JIJISi PEIICHUs MOCTABICHHOU
3aJlaui;

C TIOMOIIIBIO YYUTENS BHIOMPATH CIIOCOO pENICHUS MAaTeMAaTHUYECKOW 3a1adu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEILICHNUS);

MPUMEHATh W TMPeoOpa3oBBIBATh 3HAKM M CHUMBOJBI B XOJIE PCIICHUS
MaTeMaTHYECKHX 3a]1a4;

yCTaHaBJIMBATh HCKOMOE U JTAHHOE TP PEIIEHNN MaTeMaTHYECKON 3a/1a4u;

MMOHUMATh W WHTEPIPETUPOBATH WH(OOPMAITUIO Pa3TUYHBIX BUIOB U (HOpM
MIPEICTABIICHHUS,

WUTIOCTPUPOBATH pelllaeMble 3a71a4u rpa)uIeCKUMU CXEMaMU;

3¢ (PEeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAITHIO.

NOHUMAaTh M HCIOJb30BAaTh MAaTEMaTUYECKUE CPEACTBA HATJSIHOCTU
(rpadukn, muarpamMmbl, TaOMUIBI, CXEeMbl MW JAp.) IS WUIIOCTPAIuH,
WHTEPIpPETAINN, apPTYMEHTAIIUH.

OBjianeHue YHUBEPCAIbHBIMH  Y4e€OHBIMM  KOMMYHHKATHUBHBIMU
NeHCTBUAMM:

OpraHU30BBIBATh YYeOHOE COTPYAHHUYECTBO M COBMECTHYIO JICSATECILHOCTH C
YYHUTEJIEM U CBEPCTHUKAMH B TIPOIIECCE PEIICHUS 3a1ad;

B3aMMOJICHCTBOBAaTh M HAXOJUTh OOIIHE CHOCOOBI PaboThl, paboTaTh B
TpynIe: HaxoIuTh OOImee perieHrue | pa3pemarsh KOH(JIMKTBI Ha OCHOBE
COTJIaCOBaHMS MMO3UIMKI 1 y4€Ta HHTEPECOB; CIyIIAaTh MapTHEPA; GOpMYyIHpPOBATH,
apryMEHTUPOBATh M OTCTAaMBATh CBOE MHEHUE;



MPOTHO3UPOBATh BOSHUKHOBEHHE KOH(MDIMKTOB MPU HATMYUU PA3HBIX TOUYEK
3peHUsl U paspeliarh KOH(IMKThl HA OCHOBE Y4Y€Ta MHTEPECOB M MO3MIMM BCEX
YYaCTHHUKOB;

apryMEHTUPOBAaTh CBOK IO3ULUI0O U KOOPAMHHUPOBATH €€ C MO3ULUAMU
napTHEPOB B COTPYAHUYECTBE IPHU BBIPAOOTKE OOIIEr0 PELIEHUS B COBMECTHOMN
NEATEIbHOCTH;

BBINOJIHATh CBOIO YacTh pabOThI, TOCTUraTh KayeCTBEHHOTO pe3ysbTara U
KOOPJIMHUPOBATh CBOM JICUCTBUS C IPYTUMHU YICHAMH KOMaHbL;

OLICHMBATh Ka4Y€CTBO CBOETO BKJIAJ1a B OOLIMI TPOIYKT.

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU peryJsiTuBHbIMH
AeCTBUSIMM:

CTaBUTH LIEJH, BHIOUpATh U CO3/1aBaTh AJITOPUTMBI AJSl PEHICHUS y4eOHBIX
MaTEeMaTUYECKHUX Mpo0IeMm;

IUTAHUPOBATh U OCYILECTBIATH JAEATEIbHOCTb, HAIIPABICHHYIO HA PELICHHE
3aJ1a4 MCCJIEI0BATEIbCKOIO XapaKTepa.

(GopMynupoBaTh M yAEpKUBaTH Y4YEOHYIO 3aJady, COCTaBIATh IUIAH U
[IOCJIEA0BATEIbHOCTD JCHCTBUM;

OCYILIECTBIISATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOIMMbIE KOPPEKTUBBI;

KOHTPOJIUPOBATh TPOLECC U Pe3yJbTaT y4eOHOM MaTeMaTU4YECKOM
NEATEIbHOCTH;

aJIeKBATHO OIICHUBATh MPABUJIBHOCTh WJIM OLIMOOYHOCTh BBINOJHEHUS
y4eOHOH 3a1auM, €€ OOBEKTUBHYIO TPYJHOCTh M COOCTBEHHBIE BO3MOXHOCTHU €€
pEelLIeHHS;

CJIMYaTh COCO0 NEUCTBHS U €ro pe3ysbTaT C 3aJJaHHBIM TaJOHOM C LEJbIO
OOHapy>KE€HHUsI OTKJIOHEHUH U OTIMYMMA OT 3TAJIOHA.

MpEeABUAETh TPYIHOCTH, KOTOPHIE MOTYT BOZHUKHYTH MPU PEILIEHUU Y4EeOHOU
3aJ1a4u;

MOHUMATh MPUYMHBI, 10 KOTOPHIM HE OBbLIT JOCTUTHYT TPeOyeMbIil pe3ysbTaT
NESITEIbHOCTH, ONPEAEATh NO3UTUBHBIE U3MEHEHUSI U HAIlpaBJIeHUs, TpeOyrolue
JadbHEUIIeH paboThI;

PEryJIUpoBaTh CIIOCOO BBIPAKEHUSI SMOLIHA.

IIpeameTHBIE  PE3yNBTATBl  OCBOCHMSI IMPOTPAaMMBl [0  MaTEMaTHKE
MIPEICTABIICHBI 110 TOAaM O0y4YeHHUs B paMKaX OT/AEIbHBIX yU4eOHBIX KypcOB: B 5—6
Kiaccax — Kypca «Marematuka», B 7-9 Kiaccax — KypcoB «Anredpay,
«I"'eomerpust», «BEpOsSTHOCTB U CTATUCTUKAY.



IIpeamMeTHBbIE pe3yabTaThl.

Yuciaa 1 BBIYUCTCHUSA

BbInonHATe, coyeTas yCTHbIE W NMUCBMEHHBbIE NPHUEMBI, apupmeTnyecKkue
JEUCTBHS C PAalMOHAIBHBIMU YUCIIAMM.

HaxoauTe 3Ha4eHMsI YUCIIOBBIX BBIPAXKEHUN; NMPUMEHSATh Pa3HOOOpA3HBIC
cocoObl U MPUEMBI BBIYMCIICHUSI 3HAYEHUU JAPOOHBIX BBIPAKEHHM, COAEPIKALIUX
OOBIKHOBEHHBIE U JICCATUYHBIE TPOOH.

[lepexonuTth OT omHOW (POpMBI 3amucH 4MceNn K APYyrod (mpeoOpa3oBHIBATH
JECATUYHYIO IpoOb B OOBIKHOBEHHYO, OOBIKHOBEHHYIO
B JIECATUYHYIO, B YACTHOCTU B OECKOHEUYHYIO JECATUYHYIO ApoOb). CpaBHUBATh U
YHOPSAI0YHMBATh PAllMOHATIBHBIE YUCIIA.

OKpyTsTh YKCIa.

BBINONMHATE NPUKUIKY U OLIEHKY PE3YJIbTaTa BEIYUCICHHI, OLICHKY 3HAUCHHI
YUCJIOBBIX BBIPAXKECHUM.

BbInonHATe AE€WCTBUSA CO CTENEHSMU C HATypaJbHBIMU IOKa3aTeIsIMH (C
OIIOPOH Ha CIIPaBOYHYIO HH(POPMALIHIO).

[IpuMeHATh  NpU3HAKKM  JENMMOCTH, DPa3jOKEHHE Ha  MHOXUTEIH
HATypaJIbHBIX YUCEIL.

Pemarp mnpocreiliive NpakTHKO-OPUEHTHPOBAHHBIE 331a4M, CBSI3aHHBIC C
OTHOIIEHUEM  BEJIMYMH, MPONOPLHOHAIBHOCTBIO  BEIWYUH,  IPOLCHTAMU;
MHTEPIIPETUPOBATH PE3YJIbTATHI PELICHHUS 33/1a4 C YYETOM OTPAHUYEHUH, CBA3aHHBIX
CO CBOWMCTBaMH pPacCMaTPUBAEMBIX OOBEKTOB.

AJire0panvecKue BbIPaKeHUs

OpueHTHpOBaTbCSI B TMOHATUSAX M ONEpUpOBaTh Ha 0a30BOM YpPOBHE
anreOpanyecKor TepMUHOJIOTHEN U CUMBOJIUKOM.

HaxomuTh 3HaueHus: OyKBEHHBIX BBIPRXKEHUH NpPU 33JaHHBIX 3HAYEHMSIX
IIEPEMEHHBIX.

BoimonusATe  mpeoOpazoBaHUs  IEJIOTO  BBIPAXKEHHST B~ MHOTOWIEH
MIPUBEJCHUEM TTOJIOOHBIX CJIATa€MbIX, PACKPBITUEM CKOOOK.

BBITIONHATE YMHOXEHHE OJHOYJIEHA Ha MHOIOYIEH M MHOIOWIEHa Ha
MHOTOYJIEH, NPUMEHATh (OpMyJbl KBajapaTa CyMMbl M KBajpaTa pa3HOCTH (C
OIIOPOH Ha CIIPaBOYHYIO HH(POPMALIHIO).

OcylecTBIATh Pa3iI0KEHUE MHOTOYJIEHOB HA MHOXHUTEINW C MOMOIIBIO
BBIHECEHHMSI 32 CKOOKU OOILEr0 MHOXHUTEIISA, TPYNIUPOBKH ClIaraéMbIX, IPUMEHEHUS
bhopMysT COKpaIIEHHOTO YMHOXKEHHUS (C OMOPOM Ha CIIPaBOYHYIO MH(POPMAITHIO).

[IpumeHnsaTh peoOpa3zoBaHUss MHOTOWIECHOB JIJISl PELIEHUS! pa3JIMYHBIX 33]a4
U3 MaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEHW C HATYPAJIbHBIMU II0Ka3aTENsAMU IS
npeoOpa3oBaHus BbIpaXKEHHH (C OMOPOI Ha CIIPaBOYHYIO HH(POPMAIIHIO).

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHeliHbIE ypaBHEHHUsI C OJHOUW IMEPEMEHHOW, NMPUMEHSS IpaBUia
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. [IpoBepsTs, sBisieTcs
JIM YUCIIO KOPHEM YPABHEHUS.

HNmetr mpezactaBienue o rpadpuyeckux METoJaxX MPH PEIleHUH JIMHEHHBIX
YPABHEHHUU U UX CUCTEM.



[TogOupaTe TpUMeEpbl TAp YHUCEN, SBISIONIUXCS PEHICHUEM JIMHEHHOTO
yYpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CTpouTh B KOOPAUHATHOM INTIOCKOCTH I'papvK TUHEHHOTO ypaBHEHUS C IBYMS
NePEMEHHBIMU; TIOJIB3YSACh IPAPUKOM, TPUBOIUTH MPUMEPHI PEIICHUS YPAaBHEHHUS.

PemaTe cucteMsbl IByX JIMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU, B TOM
gucie rpagudecku (¢ omopor Ha alfOPUTM YUEOHBIX ICUCTBUN).

CocrapnsTh (TI0Ciie COBMECTHOTO aHaJIM3a) U pellaTh JUHEHHOE ypaBHEHUE
WIM CUCTEMY JIMHEWHBIX YPAaBHEHHM MO YCJIOBHIO 3aJa4d, WHTEPIPETHPOBATH B
COOTBETCTBHH C KOHTEKCTOM 3a/1a4H MOJTYYCHHBIN pe3yibTar.

Koopaunarel u rpagpuxku. PyHKuMu

N306paxaTh Ha KOOPAMHATHOMN PSIMOM TOUKH, COOTBETCTBYIOLIUE 33 JaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, HHTEPBAJIBI; 3alMCHIBATh YHCIOBBIC MIPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OtMeyaTh B KOOPAMHATHOM TIJIOCKOCTH TOYKHU IO 33JIaHHBIM KOOpJWHATAM;
CTPOUTH TpadUKK TUHEHHBIX QPyHKIKH. CTpouTs rpaduk GyHkimu y = kx + b,

OnuceiBaTh € TOMOIIBIO (YHKIUHA HW3BECTHBIE 3aBUCHUMOCTH MEKIY
BEeJTMYMHAMU (TI0 aJTOPUTMY YUYEOHBIX JEUCTBUI): CKOPOCTh, BPEMs, PACCTOSHUE;
LI€Ha, KOJIMYE€CTBO, CTOMMOCTh; IPOU3BOAUTEIBLHOCTD, BpEMsl, 00bEM padOTHI.

Haxonuthb 3HaueHne QPyHKIIUU 10 3HAUCHUIO €€ apryMeHTa.

[Tonumats rpaduueckuii crocoO® MpecTaBieHUs U aHaW3a UHPOpPMAIUK;
U3BIIEKATh M HHTEPIPETUPOBATH HHPOPMAIIHIO U3 TPadUKOB PEATBbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.



TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA»
7 kaacce ( 68 4.)

Ha3zBanue

pa3aesa (TemMbl)
Kypca (4uciao

OcHoBHOE€ CoAcCpKaHUEC

OcHoBHbIE BUbI J1eITEJIbHOCTH oﬁyqalonmxca

4acoB)
Yucaa u [TonsiTHe parMoOHAIILHOTO YHUCIIA. CucTeMaTH3HPOBATH M 000TaIATH 3HAHUS 00 OOBIKHOBEHHBIX
BbIYHCJICHHS. Apudmernueckue IEHCTBUS C PALMOHAIBHBIMH YHCIAMH. | M IECATUYHBIX IPOOSX.
PanuonanbHble CpaBHeHue, ynops104MBaHUE PAITIOHAIBHBIX YHCET. CpaBHUBATH M YNOPSIA0YHUBATH JAPO0M, TpeoOpa3oBbIBas MpHU
qucaa Crenenb ¢ HaTYpaJIbHBIM [1OKA3aTEIEM. HEOOXOUMOCTU  JECSITUYHBIE JpoOM B  OOBIKHOBEHHBIE,
(16 u) Pemenne oCHOBHBIX 3a7a4 Ha APOOH, MPOLEHTHI U3 PEabHOM | OOBIKHOBCHHBIC B JCCSATHYHBIC, B YACTHOCTH B OCCKOHCUYHYIO

MIPaKTUKHU.
[Ipu3Hakn  1€TUMOCTH,  PA3JIOKEHHUS
HATypaJIbHBIX YUCEIL.
PeanbHble 3aBUCUMOCTH. IIpsimas
MIPONOPLIUOHAIBHOCTH.

MHOXHUTEIN

JECATHUYHYIO IPOOB.

I[Ipumensite  pa3HooOpa3Hble  cHOCOObBI W NMPHEMBI
BBIYMCJICHHS] 3HAYEHMIT IPOOHBIX BBIPAKeHHMH, CoJepKalux
OOBIKHOBEHHBIE W  JCCATUYHBIE JpOOM: 3aMEHATh IPH
HEOOXOJUMOCTH  JAECATHYHYIO  JIpoOb  OOBIKHOBEHHOM U
OOBIKHOBEHHYIO JIECATUYHOM, MPUBOJNTH BBIpaXkeHUE K (opme,
HauOonee yNOOHOM M  BBIUUCIEHHH, MpeoOpa3oBBIBATH
JIpOOHBIC BBIPAKCHHUS HA YMHOXCHHE W JENICHHE JECATHYHBIX
npoOeit K IeMCTBUSM C LeNTBIMU YUCclIaMy (IIPU HEOOXOIUMOCTH C
HaIPaBJISIONMICH TOMOIIIBIO).

IIpuBoANTHL YHCI0BbIe W OYKBEHHbIE NMPUMEPbI CTENEHU C
HATYpaJbHBIM TOKa3aTeleM, OOBSCHSS 3HAUCHHsS OCHOBAHHS
CTETEHU U TOKa3aTessl CTENEHU, HAXOIUTh 3HAUEHHs CTEreHeH
Byja an (a — nr00oe palMoHATbHOE YHCII0, N — HATypalbHOE
YHCII0) C ONOPOi Ha CIIPaBOYHYIO HH(DOPMAITHIO.

[TonuMate cMbICAT 3anmMCH 0O0JBIIMX YHCEJ € IMOMOUIbIO
AeCATHYHBIX Apoleil U cTeneHeld ynciaa 10, npuMeHATh UX B
peaJIbHBIX CUTYAIUsIX.

IIpuMeHATH NPU3HAKHU JCTUMOCTH, PA3TIOKEHHUS HA MHOXKHUTEIH




HATypaJIbHbIX YHCEII.

Pemiath mpocreiinme 3aa4u Ha 9aCTH, TPOLIEHTHI, POTIOPIIHH,
Ha HaXOXKJeHHe IpoOH (IIPOLIEHTa) OT BETUYUHBI U BEJTUYUHBI 110
e npobu (TIpoIeHTY), IpoOu (MPOIIEHTA), KOTOPBIA COCTABISET
ogHa BenuuuHa oT gapyrod. IlpuBoauTh, pa3zduparth,
OIlEHUBATH PA3IIMYHBIC PEIICHUS, 3alUCH PEIICHUN TEKCTOBBIX
3ajad.

Pacnio3HaBaTh U 00BSICHATH, OIIUPASICh HA ONPEICTICHHUS, IPSIMO
MPOIMOPLHUOHANILHBIE u o0OpatHO IPONOPIIMOHATILHBIE
3aBHCHMOCTH MEXIY BEIIMUYNHAMH; MPUBOAUTH MPUMEPHI dTHX
3aBHCHUMOCTEl W3 peaJpHOr0 MHpa, U3 JAPYrUX Y4eOHBIX

IIPEIMETOB.
Pemate mpocreiiline mMpakTHKO-OPHEHTHPOBAHHBIE 3324
Ha  JIpo0M, TNpOUEHTbI, TNPAMYH® H  00paTHYIO

NMPONOPHHUOHAJIBHOCTH, IPONMOPIIUHA.

Aaredpanyeckue
BBbIpaKeHUs
(164)

bykBeHHbIe BelpaxkeHus. [lepemennsble. JlonycTuMble 3HaYEHUS
IepeMEHHbIX. DOpMyIIBI.

[IpeoOpa3oBanre OYKBEHHBIX BBIpaXKEHHH, pacKpbITHE CKOOOK
U TIPUBE/ICHUE MOI00HBIX ClIaraeMbIX.

CBolicTBa CTENIEHU C HATYPaJIbHBIM [T0OKa3aTeeM.
MHoOrouseHsl. Cnoxenue, BBIUNTAHUE, YMHOXEHHE
MHOTrowieHOB.  Dopmysbl  COKpAaIIEHHOIO  YMHOXKCHMUS.
Pa3no)xeHrne MHOrO4JI€HOB HA MHOXKHUTEIIN.

OBnagers  Ha  0a30BOM  yYpOBHe  anreOpanyeckoif
TEPMUHOJIOTHEH M CHMBOJIMKOH, NPHMeHSITh €€ B Ipolecce
OCBOEHHS y4eOHOro MaTepHana.

Haxoauth 3HaueHus OyKBEHHBIX BBIPDAKEHMH IMPH 3alaHHBIX
3HAYECHUSX OYKB; BBITIOIHATH BEIYUCICHUS 1O (popMyiam.
BbInoHATHL TpeoOpa3oBaHus LEIOr0 BhIPAKEHHSI B MHOTOUJICH
MIPUBEJICHUEM TTIOJ00HBIX CIIaraeMBbIX, PACKPBITHEM CKOOOK.
BbINOIHATL yMHOXXEHHE OJHOYJICHa HAa MHOTOWIEH H
MHOTOWJIEHa Ha MHOTOWICH, MPUMEHATH (HOpMysbl KBajpaTa
CYMMBI M KBaJpaTa pa3HOCTH C OIOpOH Ha CIPAaBOYHYIO
HH(pOpMaLIHIO.

OcyuiecTBIATh PA3JI0KEHUE MHOTOYJICHOB HAa MHOXHUTEIH
myTéM BBIHECEHUS 32 CKOOKH OOIIEro MHOXKHUTEIS, TPUMEHEHHS
dopMynbl  pa3sHOCTH KBaApaToB, (HOpMyNT  COKpAIIEHHOTO
YMHOJKEHHS C OTTIOPOH Ha CIIPaBOYHYIO0 HH(POPMAIIHIO.
IIpumensiTe 1npeoOpa3oBaHUE MHOTOWIECHOB JJISI PELICHHS
Pa3MUYHBIX 3a1ad W3 MaTeMaTUK{, CMEXKHBIX IPEIMETOB, W3




peanbHON MPaKTUKH.
3HAKOMMTBCS € HCTOPHE pPa3BUTHS MATEMATUKU.

YpaBHeHus
U HepaBeHCTBA
(21 9)

VYpaBHeHue, IpaBuia peoOpazoBaHus ypaBHEHUS,
PaBHOCUJILHOCTh YPaBHEHHIA.

JIuHeitHOE ypaBHEHUE C OJJHOM MTEPEMEHHOMN

MIEPEMEHHOM, pellleHNe JIMHEHHBIX ypaBHEeHUM. Pemienue 3anau
C IOMOIIBIO YPaBHEHHM.

*JIuneitHoe ypaBHEHUE C ABYMS [IEPEMEHHBIMU U €T0 Tpaduk™.
Cucrema IByX JIMHEUHBIX YPaBHEHUU C ABYMS NEPEMEHHBIMU.
Pemenne cucteM ypaBHEHHH CIIOCOOOM TIOJICTAHOBKU H
CHOCOOOM CIIOKEHHS.

Pemiate MHEHHOE YpaBHEHHE C OJTHOM IEPEMEHHOMU, PUMEHAA
NMpaBUJIa [1IEPEX0AA OT UCXOJHOTO YPABHEHHS K PABHOCHIIBHOMY
eMy Oozee npoctoro Buja. IIpoBepATs, ABISAETCS 1M KOHKPETHOE
YHCJI0 KOPHEM YPaBHEHUS.

IlopOupars npuMepsnl nap 4uCEN, SBISIIOIIMXCS PELICHUEM
JMHENHOIO ypaBHEHUS C IBYMS IIEPEMEHHBIMH.

CrponTh B KOOPAMHATHON IUIOCKOCTH TIpaduK JUHEHHOro
YpaBHEHHsI C JBYMs MEpPEeMEHHBIMH (IIpH HEOOXOIMMOCTH C
UCMOJIb30BAHUEM CMBICIIOBOI OIOpPHBI); MOJB3YACH TIpaduKoM,
NPUBOAUTH NIPUMeEPbI PEIICHUS YPABHEHUS.

HaxoauTh peluneHue CUCTEMBI IBYX JIMHEWHBIX YpaBHEHHUU C
JBYMsI IEPEMEHHBIMHU C OTIOPOM Ha aIrOPUTM YUE€OHBIX JEHCTBUIMA.
CocTaBiATh U pemiaTh YpaBHEHUE WM CUCTEMY YPABHEHUN I10
YCIOBHIO 33Ja4M, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/layd IOJYy4YEHHBIH pe3yJabTaT C OIOpOM Ha
BOIIPOCHBIN IIJIaH.

Koopaunarsi
U rpauKH.
DOyHKIUHT
(159)

Koopaunara Toukm Ha mnpsmoi. YHCIOBBIE NPOMEXKYTKH.
PaccrosiHre Mexny 1ByMs TOUKaMH KOOPJAWHATHON NPSIMOM
[IpssMoyronbHas cucreMa KOOpJAMHAT Ha IUNIOCKOCTH. [Ipumepbl
rpaduKoB, 3alaHHBIX popMynaMu. UTeHne rpaukoB peasbHbIX
3aBUCHUMOCTEMN.

ITonarue ¢ynkuuu. I'papux ¢ynkumu. CpoiicTBa (QyHKIMIA.
Jluneitnas  ¢ynkuus. Iloctpoenue rpaduka JUHEHHOU
¢ynkuuu. I'paduk pynkumn y =kx +b.

H3o0paxath Ha KOOPJMHATHOU IpsAMOM TOYKH,
COOTBETCTBYIOIIME 33aJaHHBIM KOOpAMHATaM, JIy4Hd, OTPE3KH,
WHTEPBAJIbI, 3aIMCHIBATH X HA alreOpamdecKoM s3bIKE.
OTMeuyaTh B KOOPAMHATHON IUIOCKOCTH TOYKH I10 33JJaHHBIM
KOOpJWHATaM; CTPOUTHh TpadUKHA HECIOKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (OpMyJIaMH, B TOM YHCJE C MOMOIIBIO IUPPOBBIX
nmabopaTopuid.

IIpuMeHsiTh, U3y4aTh NPeMMYIIECTBA, WHTEPNPETHPOBATH
rpadudeckuii crocod MpeACTaBICHUS U aHAIN3a Pa3HOOOpa3HOM
KU3HEHHOHN HH(pOpMAITHH.

OcBauBaTh Ha 0a30BOM YpPOBHE MOHATHE (DYHKIMU, OBIIAJEBATh
(YHKINOHATIBLHON TEPMHUHOJIOTHEH.

PacnosnaBath nuHeliny0 QyHKIuo Y = kX + b, onuceiBaTh




¢€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4eHUI ko3 duinenToB K u b
(mpu HEOOXOUMOCTH C OMOPOM HA AITOPUTM MPABUIIA).
Crpouts rpaduku nuHelHoi GyHkuun, GyHkuuay = kx + b
Hcnoab30BaTh HU(POBBIE pecypesl I IOCTPOCHUS IpadhuKOB
(GYHKIMA 1 U3yYEHUS UX CBOMCTB.

IIpuBOOUTE TpPUMEPHI JIMHEMHBIX 3aBUCUMOCTEM B pEajbHBIX
MPOLIECCaX U SIBJICHHUSIX.




I[TOYPOYHOE IINTAHUPOBHAUE

7 KIIACC — 68 u. (2 yp. B He/Iel0)

Nen.m | HaumenoBanue pa3ziesioB 1 TEM MpOrpaMMbl KonnuectBo yacos Harta npoBenenus | JlomamiHue
Bcero KouTposnbHbie 3aJaHus
paboTHhI
Pa3nes 1.Yucaa n Bpruucienus. Pannonaapabie uncaa (16 u)
1. [TonsiTHE panlMOHATBLHOTO YKCIIA. 1
2. Apudmernaeckue 1eicTBUS ¢ pallOHAIBHBIMA YHCIIAMHU. 1
3. Apudmernaeckue 1eiCTBUS ¢ pallMOHAITBHBIMUA YHACITAMHU. 1
4, CpaBHeHue, ynops104MBaHUE PAIUOHATIBHBIX YHCEN. 1
5. CpaBHeHMe, ynops10UMBaHUE PALTMOHAIBHBIX YHCET. 1
0. Crenenb ¢ HaTYpaJIbHBIM [TOKA3aTEIEM. 1
7. Crenenb ¢ HaTYpaJIbHBIM [TOKA3aTEIEM. 1
8. Pemrenne ocHOBHBIX 3a7a4 Ha IpoOU, IPOLIEHTHI U3 peabHOM | ]
MPAKTHUKHU.
0. Pemrenne ocHOBHBIX 3a7a4 Ha IpoOU, TIPOIIEHTHI U3 peaibHOM | ]
MPAKTHUKHU.
10. Pemenue ocHOBHBIX 3a7a4 Ha IpoOU, TIPOIIEHTHI U3 peaibHOM | ]
MPAKTUKHU.
11. [Ipu3Haku  AENUMOCTH, Ppa3J0KEHUS HA  MHOXKHUTENM | ]
HaTypaJbHbBIX YHCEI.
12. [Ipu3Haku  AENUMOCTH, Ppa3J0KEHUS HA  MHOXKHUTENM | ]
HaTypaJbHbBIX YHCEI.
13. | llpu3Hakm penuMOCTH, pa3IOKEHUS HAa MHOXUTENH | ]
HaTypaJbHbBIX YHCEI.
14. Peanpnbie 3aBucumoctu. [Ipsimast u oOpaTHas 1
MPONOPIIMOHATILHOCTH.
15. Peanpnbie 3aBucumoctu. [Ipsimast u oOpaTHas 1
MPONOPIMOHATILHOCTH.




16. | KourpoubHas padora no reme «Panuonajbublie yucaa» | 1
Paznen 2.Anredopanyeckue Bpipaxenus (16 4)

17. BykBeHHBIE BBIpaXKEHUA. 1

18. O30 Y1158 1

19. [Iepemennsble. JlonycTuMble 3Ha4eHUS IIEPEMEHHBIX 1

20. | IIpeoOpazoBanne OyKBEHHBIX BBIpAXKEHHH, packpsiTue | 1
CKOOOK M IPHUBEJICHUE TOJJOOHBIX CIIAaraeMBbIX.

21. | IIpeoOpazoBanne OyKBEHHBIX BBIPRKEHHUU, pacKpbiTue | 1
CKOOOK M IPHUBEJICHUE TIOJJOOHBIX CIIAaraeMBbIX.

22. CBoiicTBa CTETICHU C HATYpaJIbHBIM ITOKA3aTEJIEM. 1

23. CBoiicTBa CTETICHU C HATYpaJIbHBIM ITOKA3aTEJIEM. 1

24. | MHOrou/IEeHsI. 1

25. CnoxxeHue, BBIYUTaHUE, YMHOKEHHE MHOTOUJIEHOB. 1

26. CnoxxeHue, BBIYMTAaHUE, YMHOKEHHE MHOT'OUJIEHOB. 1

27. | PopMysbl COKPALEHHOTO YMHOXKEHHUS. 1

28. | ®opmyibl COKPAIEHHOIO YMHOKECHHS. 1

29. Pasosxkenre MHOTOUYICHOB Ha MHOKHTEITH. 1

30. Pasosxkenre MHOTOUYICHOB Ha MHOKHTEITH. 1

31. Hrorosoe nosropenue 1

32. KoutpoJabsHas padora no reme «Ajnredpanveckue 1
BbIpa:KEeHH I»

Pasnen 3. YpaBHeHusi u HepaBeHcTBa (21 4)

33. | YpaBHenue, mpaBuna  npeoOpa3oBaHMsl ~ ypaBHeHus, | 1
PaBHOCUJIbLHOCTh YPaBHEHHI.

34. | YpaBHenue, mpaBuiga  npeoOpa3oBaHMs]  ypaBHEHUS,
PaBHOCUIILHOCTb YPAaBHEHHUIA.

35. | YpaBHenue, mpaBmwia  MpeoOpa3oBaHUS ~ ypaBHEHUS,
PaBHOCUIILHOCTb YPAaBHEHHUIA.

36. | YpaBHeHue, mpaBwiIa  NpeoOpa3oOBaHHMS  YpaBHEHUS,




PaBHOCUJILHOCTb YPAaBHEHHU.

37. | Jlu"eitHoe ypaBHEHHUE C OJIHOW NMEPEMEHHON
IIEPEMEHHOM, PEIICHUE JTUHEUHBIX YPABHEHHIA.

38. | Jlu"eitHoe ypaBHEHUE C OJTHOM MTEPEMEHHOMN
IIEPEMEHHOM, PEIICHUE JTUHEUHBIX YPABHEHHIA.

39. | JluneitHoe ypaBHEHUE C OJTHOM IEPEMEHHOM
IIEPEMEHHOM, PEIICHUE JTUHEUHBIX YPABHEHHIA.

40. | JIuneiHOE ypaBHEHHUE C OJHOW IIEPEMEHHOMN
IIEPEMEHHOM, PEIICHUE JTUHEUHBIX YPABHEHHIA.

4]. Pemenue 3a1a4d ¢ moMOIIbIO YpABHEHHIA.

42. Pemenue 3a1a4d ¢ moMOIIbO YpaBHEHHIA.

43, Pemrenue 3amau ¢ momonnpto ypaBuenuit*Jluneiinoe
ypaBHEHUE C IByMs IEpEMEHHBIMU U ero rpaduk™

44, | Cucrema OBYyX JIMHEWHBIX YPaBHEHUH C IByMs
MIePEMEHHBIMHU.

45, Cucrema IByX JINHEWHBIX YPAaBHEHUM C IBYMS
TIepEMEHHBIMHU.

46. | Cucrema IByX JIMHEMHBIX YPABHEHUH C IByMs
TIepEMEHHBIMHU.

47. Pemenne cuctem ypaBHEHUH c1OCOOOM MOACTAHOBKU U
CIIOCOOOM CIIOKEHHUSI.

48. | Pemenue cucreM ypaBHEHUH CIIOCOOOM MOICTAaHOBKH U
CIIOCOOOM CIIOKEHHUSI.

49, Pemenue cucrem ypaBHEHUH c1OCOOOM MOACTAHOBKU U
CIIOCOOOM CIIOKEHHUSI.

50. | Pemenwue cucrem ypaBHEHUI cOCOOOM MOACTAHOBKU U
CIIOCOOOM CIIOKEHUS

51. [ToaroroBka Kk KOHTPOIBHOU paboTe

52. | KonurpoabHasi padoTa no remMe «YpaBHEeHUsI U
HEPaBEHCTBaY

53. | UtoroBoe moBTOpEeHME

Pasznea 4. Koopaunarsl u rpaduxu. @yakouu (15 4)




54. Koopannara Touku Ha MpsSIMON. 1
55. HucnoBble TPOMEKYTKH.
56. | Paccrosinue Mexay nByMs TOYKaMU KOOPAUHATHOW nmpsamoit | ]
57. | llpsmoyroapHas cucteMa KOOpAMHAT Ha MJIOCKOCTH. 1
58. | [Ipumeps! rpaduxoB, 3a1aHHbIX (HOpMYTIaMU. 1
59. | Urenue rpa)ukoB peanbHbBIX 3aBUCHMOCTEH. 1
60. | Ilonsrue pyHKIUY. 1
61. | I'padux dpynkuuu. 1
62. CaoticTBa (QyHKIHH. 1
63. | Jluneiinas pyHKIUS. 1
64. | Iloctpoenue rpaduka TMHEHHON (YHKIIHH. 1
65. | [Hocrpoenue rpaduka IuHEHHON QyHKIUH. 1
66. | I'paduk pynkuuum y =kx +b. 1
67. | KonuTpoabnas padora no teme «Koopanuarol u 1
rpagpuxku. OyHKIUN»
68. | MroroBas koHTpoabHas paboTa 1
OBIIEE KOJIMYECTBO YACOB: 68
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