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HOACHUTEJIBHAS 3AIINCKA

Pabouas mnporpamma cocTaBieHa [UIsl YYallMXCid C OrpaHUYEHHBIMU
BO3MOXHOCTSMHU(C 33J€pKKOM TCUXUYECKOrO0 pa3BUTHS),00ydaomuxcs B 7
Kjacce. B ycloBusAX MHKJIIO3UBHOTO 00pa3oBaHMs ,C YYETOM PAaBHOrO JOCTyHa K
00pa30BaHUIO JJI JAHHOM KaTeropuu AeTer C 3aJep>KKON MCUXUYECKOro pa3BUTHUS
(denepanbHblii KOMIOHEHT TOCYAapCTBEHHOTO 00pa3oBaTENbHOTO CTaHJapTa
peanusyeTcs B IOJIHOM 00bEME

Anrebpa sBISETCS OJHUM M3 OINOPHBIX KYpPCOB OCHOBHOTO OOIIETro
o0pa3oBaHMs: OHA OOEcCTIeYnBaeT U3yUEHUE IPYTUX AUCIHILUINH, KaK €CTeCTBEHHO-
HAy4YHOTO, TaK ¥ TyMaHUTAapHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
IPOIOJDKEHUsT 00pa30BaHuUs U B TIOBCETHEBHOM KHU3HU. PazpuTre y 00yJaromuxcs
HAY4YHBIX TPEACTABICHUA O TIPOWCXOXKICHHU W CYIIHOCTH alre0pandecKux
abcTpakiuii, cnoco0e OTpakeHHUs MaTEeMaTUYECKON HAyKOU SBJIICHUN U MPOIIECCOB
B TMPUPOJEC U OOIIECTBE, POJIM MATEMATHYECKOTO MOJCITUPOBAHUS B HAYYHOM
NO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PCHHUS
M Ka4eCTB MBIIUICHUs, HEOOXOAUMBIX JIJISl aJlalTallii B COBPEMEHHOM IHU(poBOM
oOmiectBe. M3ydenme anreOpbl oOecreynBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIIICHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUS M BBIBOJIBI,
dbopmynupoBaTh yTBepkaeHus. OcBoeHHE Kypca anredpbl o0ecreuynBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYyYaloU[MXCsi: OHHM HCHOJB3YIOT JIEIYKTUBHBIE U
WHYKTUBHBIC PACCYXJICHHS, 0000IIeHNE U KOHKPETHU3AIlMI0, aOCTparupoBaHue U
aHanoruto. OOydenwe  anreOpe  mpeamoyiaraeT  3HAYUTEIBHBIM  00BEM
CaMOCTOSITETILHOM  JIESITEIBHOCTH  O0YyYalolUXCs, TO3ITOMY CaMOCTOSTEIBHOE
pelIeHue 3a7a4 IBISeTCS peaju3alnuei 1esATeIbHOCTHOTO MPUHIUNA 00 yIeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Anredpa» mjis OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHHMAIOT COJIEP)KaTEIbHO-METOINYECKUE
muHuN: «Yucna u BeIUUCICHUSN», « ANTeOpandecKkue BHIPAKECHUS», «YpaBHEHHUS U
HepaBeHCTBa», «Dyukuum». Kaxnmas w3 »THX cojepKaTeabHO-METOIUYECKUX
JUHUHN pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOICHCTBYS C
ApPYTUMHU €ro JuHUAMU. B Xome wu3ydeHuss y4yeOHOro Kypca OOy4arouiumcs
MPUXOAUTCS] JTOTHYECKH PACCY’KIaTh, MCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TMM B mporpammy ydeOHOro Kypca «Anredpa» BKIIOYCHBI
HEKOTOPBIE OCHOBBI JIOTMKH, MPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3fenax
MaTeMaTHYECKOro 00pa30BaHUS U CIIOCOOCTBYIOLIUE OBIAJACHHUIO O0yYaIOIIUMHUCS
OCHOB  YHHBEPCAJbHOTO  MaTeMaTudeckoro s3bika. CopepkaTrenbHOH |
CTPYKTYpHOH OCOOCHHOCTBIO y4eOHOro Kypca «Anredpa» sBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.



Conepxanue nuHUM «Yucina W BBIYUCICHUS» CIYKUT OCHOBOWM ISt
JaNbHEHILIEro U3y4yeHus: MaTeMaTUKH, CIIOCOOCTBYET PA3BUTUIO Y OOYyYaroIIMXCs
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUS TMOJIH30BATHCS aITOPUTMAMH, a
TaKXe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMUMBIX ISl TOBCEIHEBHOM
*KU3HU. PazBUTHE MOHATHS O YKCIIE HA YPOBHE OCHOBHOI'O 0OIEro oOpa3oBaHUS
CBS3aHO C pAIMOHAIBHBIMM W HPpAlMOHAIBHBIMUA YHCIIaMH, (HOPMUPOBAHUEM
MIPEACTABIECHUA O JACHCTBUTEIIBHOM 4YHCJIE. 3aBEpUIEHHWE OCBOCHHUS YHCIOBOM
JIMHUU OTHECEHO K CpeIHEMY 0011eMy 00pa30BaHUIO.

Copeprxanue JByX anreOpandyeckux JUHUN — « AnreOpandeckre BbIPaKeHMs»
U «YpaBHEHHUS W HEPABEHCTBa» CIOCOOCTBYET (DOPMHUPOBAHMIO Yy OOYyHAIOUIUXCS
MaTEMaTUYECKOro anmnapara, HEOOXOJIMMOIo JJIsi PEIIeHHs 3ajlad MaTeMaTUKH,
CMEXHBIX TIPEIMETOB M TMPAKTUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbIH Marepuan TpYyNIUPYEeTCs BOKPYT
palMoHaIBHBIX BRIpKECHHUI. Anredpa IeMOHCTPUPYET 3HAUCHHE MAaTEMATHUKU Kak
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNIeH, OMHMCAHHUs MPOLECCOB U
ABJIICHUN peajbHOr0 Mupa. B 3agaunm oOyueHus anrebpe BXOAAT TaKkKe
JanbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHUS, HEOOXOAMMOro, B
YaCTHOCTH, IS OCBOCHHMS Kypca HWH(GOPMATHKH, K OBJIAJICHHUEC HaBbIKAMHU
JIeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBaHne CUMBOJBHBIX (HOPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHsI, CIOCOOHOCTEN K MAaTEMAaTUYECKOMY TBOPUYECTRBY.

Copepsxanve QyHKIIMOHAIBHO-Tpa(ruecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOydJaromuMHCs 3HAHUN O (QYHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeNH
JUTSL OIICaHUsI U UCCIIeIOBaHUS Pa3HOOOPa3HBIX MPOLIECCOB U SBJICHUN B MPUPOJIE
u obOmectBe. M3ydeHne maTtepualia CIIOCOOCTBYET Pa3BUTHUIO Y OOYYaIOIIHXCS
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATHKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
IPEICTaBICHUH O POJIM MaTEMAaTUKH B Pa3BUTUU LIUBUIIN3AIUU U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kjaccax u3ydaetrcsi y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIENYIONIME OCHOBHBIC pa3eibl COACPIKAHUS:
«Yucna © BBIUKCICHUS», «ANreOpandeckue BBIPAKEHUS», «YpaBHEHUA W
HEPaBEHCTBaY», «DyHKIIUN.

Ha u3yuenne yueOHoro Kypca «Anredpa» oroautcs 306 gacoB: B 7 kiacce
— 102 yaca (3 yaca B Henento), B 8 kiacce — 102 yvaca (3 yvaca B Henenio), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JI€CATUYHBIE, MEPEXO] OT OAHOW (POPMBI 3aMHCH
npoOeit k apyroi. [loHsiTHEe palMOHAIBLHOTO YMCIIA, 3alKCh, CPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANBHBIMU YucIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HAa 4acTH, Ha
TpoOHu.

Crenenb C HaTypaJbHBIM TIOKa3aTeJIeM: OMpelesieHne, Mpeodpa3oBaHue
BBIPOKCHUN Ha OCHOBE OMPEJICIICHUsI, 3aNTUCh O0NbIINX unces. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4M Ha
MPOIIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHne TIPU3HAKOB  JIEIUMOCTH, PA3JIOKEHUE HA  MHOXKHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucjle TipsMas W oOparHas
MPONOPILIMOHATIBHOCTH.

AuireOpanyeckue BbIpasKeHU

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NepeMeHHOM. JlomycTuMble
3Ha4YEeHUS NepeMeHHbIX. [IpencraBnenre 3aBUICUMOCTH MEX/1y BEJIMYMHAMU B BUJIE
dopmyibl. Beruncnenus o gopmynam. [IpeodbpazoBanrie OyKBEHHBIX BBIPAKEHUIA,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBUiia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, PaBUIIA PACKPBITUS CKOOOK M MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM MOKA3aTEIEM.

OnHowieHbl U MHOTOWIEHBl. CteneHb MHOTrousieHa. C0KeHHE, BBIYUTaHUE,
YMHOXKEHUE MHOIOYICHOB. DOpMyJbl COKpPAlmIEHHOTO YMHOXKEHHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWA, IMpaBUja NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEM JMHEUHOTO
YpaBHEHHUsI, pEIICHHE JIMHEWUHBbIX ypaBHEeHHH. CocTaBieHUWE YpaBHEHHUN MO
YCIOBHIO 3a7auu. Pemenre TeEKCTOBBIX 33/1a4 C HOMOIIBIO YPaBHEHUM.

JIuneliHoe ypaBHEHHE C JIByMsI IepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUMU
crocoOOM MOACTaHOBKHU. I[Ipumepsl perieHus TEKCTOBBIX 3a7ady C IMOMOIIBIO
CHCTEM YPABHEHUM.

DOyHKINHA



Koopaunara Toukn Ha npsmoil. YuciioBsle NpOMEKYyTKH. PaccTosHne Mexy
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHasg cuctema koopauHat, ocu OX u Oy. AOcuucca u opauHara
TOUKHM Ha KOOPJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (GOpMYIaMu.
Urenne rpadukoB peanbHbx 3aBucuMocTed. [lonstue ¢ynkuuu. [padux
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @yukuus, e€ rpadux. ['padux dyHkunn
y = |X|. I'paduueckoe peiieHHe ITHHEHHBIX YPaBHEHHH W CHCTEM JIMHEWHBIX
YPaBHEHUM.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«Anredpa» XapaKkTepu3yloTcs:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH TpaXKIaHUHA U PEaU3alliu €ro
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba>XKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHIKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, PACCYKICHHUH, YMEHHIO BHUIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelIoBEUYECKOU
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTUS LIMBHJIN3ALUH,
OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKH U MATEMATHYECKOW KYyJbTYpOH KakK CpeICTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHITh MAaTeMAaTHYECKUE 3HAHUA B HMHTEPECaX CBOETO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa APYyroro 4ejoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolleld cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
rJ1I00aJIBHOTO XapaKTepa dKOJOTHYECKUX MPOoOJIeM U MyTel UX pelieHus;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTHCA y JPYTUX JIOJEeH, MpuoOpeTaTh B COBMECTHOM NE€ATEILHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HAaBaTh JCPUUUTHI COOCTBEHHBIX 3HAaHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpPUHUMAeMble PEIICHUS W JNEUCTBHs, (DOPMYyTUpPOBaTH M OIEHUBATH PHUCKU U
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Joruueckue AeMcTBUA:

e BBISBISITh U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKN MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUN, OTHOUICHUH MEXKAy MOHATHAMH, (HOPMYITUPOBATH
OTIpeJICICHNs] ~ TOHSATUH, YCTAaHAaBIWMBAaTh CYIIECTBEHHBIH TMPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHS:
YTBEPIUTEIbHBIE W OTPUIATEIbHBIC, CIWHUYHBIC, YACTHBIE W OOIIHE,
YCIIOBHEIE;



BBISIBISITh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
NpoTuBOpeurss B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

JieNaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX U
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUM (TPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTeMaTU4YeCKUX (PaKTOB, BBICTpAaUBATh aAPryMEHTAIMIO, MPHUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIIeHUs, BbHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITCJIbHO YCTAaHABIMBAaTh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTyMEHTUPOBATh CBOIO TIO3UIUIO, MHCHHUE;

NPOBOJIUTH 10 CaMOCTOSITEIbHO COCTaBIICHHOMY IUIaHY HECIIOXKHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIEOBaHWE 1O  YCTAHOBICHHIO
OCOOCHHOCTEH MaTeMaTHYecKOoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITENTFHO (DOPMYITHPOBATH 000OIIEHHUST M BBIBOJIBI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, WCCIICIOBAHUS, OICHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M 0O00OIIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IPOIECCa, a TAKKE BBIIBUTaTh
IPE/IIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh HWH(MOpMAIuu, JTaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh (QopMy mpenctaBieHus WHOOPMANMH W HWLTFOCTPUPOBATH
perraemMbie 3aJadd  CXeMaMH, JuarpaMMaMid, WHOW TpaduKod U HX
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh WH(OOPMAIIMU TIO0 KPHUTEPHUSM, MPEIIOKCHHBIM
yduTesaeM Win chopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



BOCIIpUHMMATh #  (HOPMYTUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIOBUSMH U LEISIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS TIO
XOJy peIIeHUs 3a1a4i, KOMMEHTHUPOBATh MMOTYUCHHBIA PE3YIbTaT;

B X0JI¢ 00CYICHHS 3a]1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
poOJIEMBI, perracMon 3a1a4uu, BEICKA3bIBATh MJICH, HAIICJIICHHBIC HA ITOUCK
pEIICHMS, COIOCTABIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYAaCTHUKOB JHAJIOTa, OOHAPYXUBATh Pa3JIMYUe W CXOJICTBO IO3WIIHMA, B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEJICTaBIATh  pe3yidbTaThl  PEIICHHUS  3aJa4yd,  JOKCIICPUMECHTA,
UCCIICIOBAHUs,  TPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (opmar
BBICTYILJICHUS C YY4ETOM 3314 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMAaTh W HUCIOJI30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYATbHONH paOOThI MPU PEHICHWH YYEOHBIX MAaTEMaTHYCCKUX
3ajad;

NPUHUMATH 11CJIb COBMECTHOM JCATEIBHOCTH, IJIAHUPOBATh OPTraHU3AIUIO
COBMECTHOM pabOTBI, pacmpeneisaTh BHABI padOT, JIOTOBapUBATHCA,
00CyXJ1aTh TPOIECC M PE3yJbTaT padOThl, 0000IaTh MHCHHS HECKOJIbKHX
JIFOJIEH;

y4acTBOBaTh B TPYMNoBBIX (opmax paboTel (0OCYyXaeHHs, OOMEH
MHEHUSIMH, MO3TOBbI€ INTYpPMbl U JIpyTue), BBIMOJIHATH CBOIO YacThb
paboThl M KOOPJIUHUPOBATH CBOM JICUCTBHS C APYTMMH YJI€HAMU KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMOICUCTBHSI.

PerynsiTuBHbIe YHHBepPcaJbHbIEe YUueOHbIe JelicTBUS
Camoopranusanus:

CaMOCTOSITEILHO COCTaBJIATH IJIaH, aJICOPUTM PEIICHUs 3a1auu (MU €ro
9acTh), BBIOMpATh CIOCOO PEIICHHS ¢ y4ETOM HMEIOIIHNXCS PECYypCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTb W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTpPOJII IIpoliecca W
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaud, BHOCUTHh KOPPEKTHUBBI B [E€ATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIbCTB, HAWEHHBIX OIMMUOOK, BBISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJibTaTa ACATEIbHOCTH MOCTABJICHHOW IETH
Y YCJIOBUSAM, OOBACHSATHh NMPUUUHBI TOCTHXKEHUS WA HEIOCTWKCHUS 1IEJIH,
HaXOAUTh OIMHUOKY, JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATDI

K koHmy oOyuenuss B 7 kJjacce OOYyYaroOIMICS TMOJIYYUT CIEAYIOIINE
MpEeAMETHBIE PE3YJIbTATHI:

Yucsia v BLIYUCTICHUS

BoinonHsATh, coueTas YCTHbIE W TMHUCbMEHHBIE TPUEMBI, apupMETHUYECKUE
JEUCTBUS C PAIMOHATIBHBIMU YHCIIAMHU.

HaxonuTh 3Ha4YeHUs YKMCIIOBBIX BBIPAKECHUH, MPUMEHSATH Pa3HOOOpa3HBIC
criocoObl U MPUEMBI BBIYMCICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUM, COACpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuth OT ofHOM (OPMBI 3amucu 4yuces K apyrod (mpeoOpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B 0€CKOHEUYHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyrJsTh yncna.

BBINOTHATh TPUKUJIKY U OIIEHKY Pe3yJibTaTa BBIYMCICHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BBIpaKEHUN. BBIMOMHATH NEUCTBUSA CO CTEMEHSIMHU C HATypaJbHBIMHU
MOKA3aTeIISIMU.

[IpuMeHAT,  NpU3HAKU ~ ACNUMOCTH,  Pa3j0KEHUE Ha  MHOXKHUTEIH
HATypPAJIbHBIX YUCEI.

Pemath npakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUHUOHAIBHOCTBIO BEJIWYMH, IPOLUEHTAMH, HHTEPIPETHPOBATH
pe3yabTaThl pElIEHUs 3aAad C Y4ETOM OTpaHUYEHUM, CBA3AHHBIX CO CBOWCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKne BbIpasKeHU s

Hcnonb3oBaTh anreOpandyeckylo TEPMUHOJIOTHIO U CHUMBOJIUKY, NMPUMEHATH
e€ B IIpoliecce OCBOCHHs Y4eOHOT0 MaTepuaia.

Haxonute 3HaueHUs: OyKBEHHBIX BBIPAKCHUM TpPU 3aJaHHBIX 3HAYCHHSIX
MEPEMEHHBIX.

BreimonHaTh  mpeoOpa3oBaHUS  IEIOTO0  BBIPAXEHUS B MHOTOYICH
MPUBEACHUEM TIOJIOOHBIX CIIAara€MbIX, PACKPBHITHEM CKOOOK.

BbINONHAT yMHOXKEHUE OJIHOWIEHAa HAa MHOTOYJIEH M MHOrOWJIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CyYMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBasATh Pa3l0KEHUE MHOTOYJIEHOB HA MHOMUTEIU C IOMOIIBIO
BBIHECEHHMS] 33 CKOOKM OOIIEro MHOXUTENsS, TPYNIUPOBKH  CJIaraemsix,
MpUMEHEHUS (DOPMYIT COKPAILIEHHOTO YMHOKEHHUSI.

[IpuMensaTh MpeoOpa3zoBaHKsl MHOTOUJICHOB JJISI PEIICHUSI Pa3IMYHbIX 33/1a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEN C HATYypAJIbHBIMU IOKA3aTEISIMHU IS
peoOpa3oBaHusl BEIPAKCHHIA.



YpaBHEHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHUs C OLHOM IIEPEMEHHOW, NPUMEHssA NpaBUIIa
Iepexoia OT UCXOAHOTO YPaBHEHUS K paBHOCUIBHOMY emy. IIpoBepsTh, sBiseTcs
JIM YUCJIO0 KOPHEM YpaBHEHUS.

[IpumeHsTh rpaduyeckre METObI IPU PEIICHUN JTMHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map 4YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTrOo
YPaBHEHHMS C IByMs IEPEMEHHBIMHU.

Ctpoutrb B KOOPAMHATHOM IUIOCKOCTH TpadUK JUHEHHOTO ypaBHEHHUS C
JIByMsI TIEPEMEHHBIMH, TMOJB3YysICh TI'padUKOM, MNPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHHS.

Pemiath cucteMsl IBYyX JIUHEWMHBIX YPAaBHEHUMN C JBYMS MIEPEMEHHBIMU, B TOM
quciie rpaguyecku.

CocTaBisTh M pemaTh JUHEHHOE YpaBHEHHUE WU CHUCTEMY JIMHEHWHBIX
YpPaBHEHUW MO YCIOBHUIO 3aJadyd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4i MOJTYyYECHHBIA pE3yJIbTaT.

DyHKUUMA

N300paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KH, UHTEPBAJIbI, 3alIUCHIBATh YHNCIOBBIE MPOMEKYTKH HA
anredpanuyeckoM S3bIKE.

OTtMeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATAaM,
CTpOUTH rpaduku TuHEeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIHHN Y = [X|.

OnuceiBaTh € TMOMOIIBI (QYHKIUMHA HM3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpEMS, pACCTOSIHHUE, II€HA, KOJUYECTBO, CTOUMOCTb,
IIPOU3BOUTEIBLHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTe 3HaueHue QyHKIMH 110 3HAYCHUIO €€ apryMEeHTa.

[Tornmats rpaduueckuii cmoco0 MpencTaBiICHUS W aHaIM3a WHGOPMAIIUH,
M3BJICKATh U UHTEPIPETUPOBATH MHGOPMAIIHIO U3 TPA(PUKOB peaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyuenms B 8 kJjacce OOyJarOmIMICS TIONYYUT CIICIYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

Hcnonp3oBaTh HayajgbHbIE MPEACTABICHUS O MHOXECTBE JEUCTBUTEIbHBIX
qyucen JJig CPAaBHEHUS, OKPYTJIEHUS U BBIUYMCICHUN, U300pakaTh JEeWCTBUTEIbHBIC
YUCJla TOYKAMU Ha KOOPAVUHATHOU MPSIMOU.

[IpuMeHsT, NOHSATHE apUPMETHUYECKOTO KBAJIpPaTHOTO KOPHS, HAXOIUTh
KBaJIpaTHBIC KOPHU, WCIIONB3Ysl MPHU HEOOXOJAMMOCTH KAIBKYJISTOP, BBITOJHSTH
npeoOpa3oBaHus BbIPAXKEHUW, COJAEPKAIIUX KBAJApPATHbIE KOPHHU, MCHOJb3Ys
CBOWCTBA KOPHEMN.



Hcnonp3oBaTh 3amucu OOJBIINX W MAJIbIX YUCENT C MOMOIIBIO JECSITHUYHBIX
npoOeii u creneHelt yucna 10.

AJire0pandecKue BbIpasKeHHU s

[IpuMeHAT, TOHSATHE CTEMeHW C IeJBIM  [TOKa3aTelieM, BBIOJIHATH
peoOpa3oBaHus BEIPAKCHHM, COACPIKAIINX CTETICHHU C TEIBIM MTOKa3aTeIIeM.

BBITIOJTHATE TOKIECTBEHHBIE TMPEOOpa30BaHUs PAMOHAIBHBIX BBIPAKCHHM
Ha OCHOBE IMPaBUJI JICHCTBUI HaJ MHOTOWICHAMH U alreOpandecKuMu ApOOsMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIU.

[TpumeHsATs MpeoOpa3oBaHMsl BEIPAXKCHUN JUTS PEIICHUS Pa3IMYHBIX 33]1a4 U3
MaTEMaTUKH, CMEKHBIX MTPEAMETOB, U3 peaJbHOU MPAKTHKH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemates JMHElWHBIC, KBaJpaTHBIC YPaBHCHUS W PAIMOHAJILHBIC YpaBHCHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMS IIEPEMCHHBIMHU.

[TpoBOIUTE MpOCTEHINIE UCCACAOBAHNS YPABHCHHH M CUCTEM ypaBHCHHM, B
TOM YHUCJIC ¢ IPUMCHCHUEM rpadUUuECKUX MPECTaBICHUHN (yCTaHABIMBATh, UMEET
JU ypaBHCHUE WJIM CUCTEMa YPaBHCHUH pEIICHUS, €CIIM MMEET, TO CKOJbKO, W
npouee).

[lepexoauTh OT CIOBECHOW (OPMYIMPOBKH 3ajayd K €€ aiareOpanvecKoiu
MOJIENTM C TIOMOIIBIO COCTaBJICHUS YpPaBHEHHUS WJIM CHCTEMbl YpaBHEHH,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4d MOJIYYSHHBIN pe3yabTar.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJI CpaBHEHUS, OIICHKH,
pemiarh JWHEHHbIE HEPaBEHCTBA C OJIHOM NMEPEeMEHHOW M HX CHCTEMBI, JaBaTh
rpauyuecKkyo WILITIOCTPAllMI0O MHOXKECTBAa pEIICHUN HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUUMN

[TonumaTe ¥ UCMONIB30BaTh (DYHKIIMOHAJIbHBIC TOHSATHS U SA3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), OMPEACNsITh 3HaueHHe (YHKUUM TO 3HAYCHUIO
aprymMeHTa, ONpeaeNaTh CBOMCTBA (PYHKINU 10 € rpaduKy.

Ctpoutsb rpaduku dJIeMeHTapHBIX QYHKIIUN BUJIA:

y = kiX, Yy = X2, ¥y = x3,y = x|, Y = VX, oIuchIBaTh CBOWCTBA YHCIOBOIA
byHKIMU 10 €€ rpaduKy.

K xonmy oOyuenus B 9 kiacce oOydJaromiuiicss MONYYHUT CIIETYIOIIHE
MPEIMETHBIE PE3YTbTATHI:

Yucsa 1 BIYUCICHUSA

CpaBHUBATH U YIOPSIOYMBATH PAIIMOHAILHBIE M HPPAIIMOHATLHBIE YHCTIA.

BeimonuaTe  apudmeTndyeckue JEeUCTBHS C PAlMOHAIBHBIMU  YHCIIAMH,
couetass YCTHbIE W TUCHMEHHBIC TPHUEMBI, BBHITIONHATH BBIUYUACICHUS C
UPPpaMOHATHHBIMHA YUCTAMH.



Haxonute 3HaueHuss CTEneHEM C LEIbIMU I[OKa3aTelsiIMU U KOPHEW,
BBIUUCIISATh 3HAYCHUSI YUCIIOBBIX BBIPAKECHUM.

OKpyraaTh [E€UCTBUTENBHBIE YHCHA, BBINOJHATH MPUKUAKY pPeE3yJbTaTa
BBIUHMCJIEHUH, OLICHKY YUCIIOBBIX BBIPAKECHUM.

YpaBHeHUS ¥ HEPABEHCTBA

Pemare nuHeHbIE M KBaJApaTHBIE YpAaBHEHUS, YPAaBHEHUs, CBOISIIHUECA K
HUM, IPOCTEHIITNE TPOOHO-pAIlMOHATBHBIC YPABHEHHUSI.

Pemars cucrtempl NByX JIMHEWHBIX YPAaBHEHUW C JBYMS NEPEMEHHBIMHU HU
CHUCTEMBI IBYX YPAaBHEHHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISIETCS JTUHEHHBIM.

Pemiath TekCTOBBIE 3ajauM  anreOpauvdecKuM CIOCOOOM € TTOMOIIBIO
COCTABJICHUSI YPABHEHUS WJIA CUCTEMBI JIBYX YPABHEHUM C IByMs IIEPEMEHHBIMH.

[IpoBOAUTH MPOCTEUIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHCJIC C TPUMEHEHHEM TpapuiecKuX MpeAcTaBieHu (ycTaHABIUBATh, UMEET
I YpaBHECHUE WIIM CHUCTEMA YPABHCHUW PEIICHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemate nuHelHbIE HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBa, M300pa)kaThb
pElIEHUE HEPABEHCTB HA YHMCIIOBOM MNPSIMOM, 3alMCHIBATh PEUICHUE C MOMOIIBIO
CUMBOJIOB.

Pemars cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIONIME KBAJAPAaTHOEC HEPABEHCTBO, HW300pa)kaTh pEIICHHE CHUCTEMBI
HEPABCHCTB HA YKWCJIOBOW MPSIMOM, 3alMCHIBATH PEIICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELICHUH PA3JIMYHBIX 3aa4.

DOyHKUUMA

Pacno3naBath (yHKIIMKM H3Y4EHHBIX BHUIOB. [lOoKa3pIBaTh CXEMaTHYECKU

pacroioKeHre Ha KOOPAMHATHOM MJIOCKOCTH TpadukoB GyHKIME Buaa: Y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBHCHMOCTH OT
3HaueHUN KOA((PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITHIA.

Ctpouth U M300pakaThb CXEMATHYECKH T'papUKUA KBaIPATHUHBIX ()YHKIIUM,
OIMMCHIBATh CBOWCTBA KBAJPATHUUHBIX (PYHKIMH 1O UX Tpaduxam.

PacnioznaBaTh kBagpaTnyHyr0 QyHKIHIO 10 (opmyse, MPUBOIAUTH MPUMEPHI
KBaIpaTUYHBIX (QYHKIUNA U3 peaTbHOU KU3HU, GU3HKU, TECOMETPHUH.

YncJioBbIe MOCTEA0BATEIbHOCTH M MPOTPecCuu

Pacno3naBath apuMEeTHUECKYl0 U TE€OMETPUYECKYI0 MPOTPECCUU IMpHU
pa3HbIX crlocobax 3aaHusl.

BeIMONHATS  BBIYKCIICGHUS C  HWCMOJB30BaHWEM (opMyn N-ro  dieHa
apupMeTHIECKON U TEOMETPUUECKON TPOrPeCcCUii, CyMMBbI MEPBHIX N UJICHOB.

N300paxaTh uYjeHbl TOCIEIOBATEIIbBHOCTH TOYKAMU Ha KOOPAWHATHOU
IJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YHCIOBBIMH IIOCICIOBATCILHOCTSIMH, B TOM
YHCIIC 33a/1a4U U3 PeaTbHOM JKU3HU (C UCIOJIB30BAaHUEM KaJbKYJIATOPA, ITUGPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
1 Yucna u BeUUCIeHUs. ParnoHanbpHbIe o5 1 bubmmoreka [{OK
qyucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 27 1
AJIrCOPAHICCKHE BIpaXCHHA https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 1
3 ¥PaBHCHILA 1 HEPABEHCTBA 0 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24 1
OOPAHMHATEI H rpaguicH. OyHiLHH https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Tosropenne i obobwmenne 0 1 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIEeKTPOHH
HMara bI¢
Ne Mara " uudposeie
: 3y4YeHus p
Tema ypoka Konrpoabubie | IIpakTuyecku M
n/n Bcero M3Y4eHHS | 110 hakTy o0pa3oBarte
padoThI e padoThI
N0 IJIAHY JIbHBIE
pecypcsbl
1 [ToHsiTHE palMOHATIFHOTO YHCIIA 1
9 Apudmernueckue AeMCTBUS C 1
panroHaTFHBIMHU YHCIIAMH
3 Apudmernueckue 1eMCTBUS C 1
palnMoOHAIBbHBIMU YUCIIAMU
4 ApubmMernueckue TeUCTBUS C 1
palnMoOHAIBHBIMU YUCIIAMU
5 ApubmMernueckue TeUCTBUS C 1
palnoHaIbHBIMU YUCIIAMU
6 ApubdmMernueckue TeUCTBUS C 1
palnMoHaIbHBIMU YUCIIAMU
7 CpaBHeHue, yrnopsI0uuBaHue 1
panMoHaIbHBIX YUCET
8 CpaBHeHue, yrnopsI0uuBaHue 1
panMoHaIbHBIX YUCET
9 CpaBHeHue, ynopsI0uuBaHe 1
panMoHaIbHBIX YHCET
10 CreneHb ¢ HaTypaJbHBIM 1 bubnuoreka

IIOKa3aTcCJICM

[MOK




https://m.edso
0.ru/7f4211de

bubnuoreka
11 CreneHb ¢ HATYpaJTbHBIM LIOK
rmokasarejiemM https://m.edso
0.ru/7f421382
bubnmoteka
12 CremneHpb ¢ HATYpaTbHBIM IIOK
rmokaszarejieM https://m.edso
0.ru/7f42154e
bubnmoreka
13 CrerneHp ¢ HATYpaTbHBIM IIOK
mokaszareieM https://m.edso
0.ru/7f4218be
14 CreneHb ¢ HaTypaJbHBIM
MoKa3aTesieM
Penienne oCHOBHBIX 3a7a4 Ha
15 JIpoOu, IPOIIEHTHI U3 PEATbHOU
MIPAKTUKU
Pelrenrie 0OCHOBHBIX 3a/1a4 Ha
16 JIpOoOH, IPOLICHTHI U3 PEATbHOU
MPAKTUKH
Pelrenrie 0OCHOBHBIX 3a/1a4 Ha
17 JIpOoOH, IPOLICHTHI U3 PEATbHOU
MPAKTUKH
Pemrenne ocHOBHBIX 3a/1a4 Ha
18 IpoOu, MPOLEHTHI U3 peabHON
MPAKTUKH
19 [Ipu3Haku IeTUMOCTH, Pa3I0KECHHUS



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be

Ha MHOXXHUTCIIM HATYPAJIbHBIX YHUCCII

[Ipu3Haky neIUMOCTH, Pa3I0KEHUs

20 Ha MHOYKUTEJIH HATYPATbHBIX YHACE
21 Peanpubie 3aBucumoctu. [Ipsmas u
oOpaTHast MPOIOPIIMOHATBHOCTH
29 Peanpnbie 3aBucuMocTH. [Ipsmas u
oOpaTHas MPOMOPIUOHATBHOCTH
93 Peanpubie 3aBucumocTu. [Ipsmas u
oOpaTHas MPOMOPIUOHATBHOCTH
24 Peanpubie 3aBucuMocTH. [Ipsmas u
oOpaTHas MPOMOPIIMOHATBHOCTH
o5 KonTtponsHas padoTa o Teme
"PanmmoHansHBIE ynciia'
bubnuoreka
26 BykBeHHbIE BEIpOKESHUS HOK
https://m.edso
0.ru/7f41feec
27 dopmyitbl
28 dopmyitbl
29 [Tepemennsbie. [Jonyctrmeblie
3HAYEHUS IEPEMEHHBIX
[IpeoOpazoBanrie OyKBEHHBIX bubamotexa
30 BBIPAKEHUH, pACKPBITHE CKOOOK U HOK
MIpUBEACHUE MOJOOHBIX CIaraeMbIX futps.f/ . sy
o.ru/7f41fafa
IIpeobpazoBaHne OyKBEHHBIX bubnuoreka
31 BBIpa)KEHUH, pacCKpbITHE CKOOOK U [HOK

IIPpUBCACHHUC l'IOI[O6HBIX cjraraCMabIx

https://m.edso



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70

0.ru/7f41fd70

[IpeoOpazoBanrie OyKBEHHBIX

32 BBIPAKEHUH, paCKpbITHE CKOOOK U
MIPUBEACHUE TTOT0OOHBIX CITAraeMBbIX
[IpeoOpazoBanrie OYKBEHHBIX
33 BBIPAKEHUH, paCKpbITHE CKOOOK U
MIPUBEICHUE TT0I0OHBIX CITAraeMBbIX
bubnmoteka
34 CBoiicTBa CTENEHU C HATYpaJIbHBIM [HOK
mokaszareieM https://m.edso
0.ru/7f421382
bubnmoreka
35 CBoiICTBa CTENEHU C HATYPAJIbHBIM [HOK
MoKasaTesiemM https://m.edso
0.ru/7f42154e
bubnuoreka
36 CroiicTBa CTENEHH C HATYPAILHBIM LIOK
mokaszarejieM https://m.edso
0.ru/7f4218be
bubnuoreka
37 MHOTOYJICHBI HOK
https://m.edso
0.ru/7f42276e
bubnuoreka
38 MHOTO4JICHBI HOK
https://m.edso
0.ru/7f422930
39 CrnosxeHue, BBIYUTaHUE, YMHOKEHHE bubnnoTeka

MHOTOYJICHOB

[MOK



https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
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https://m.edso
0.ru/7f422af2

40

CJIO)KGHI/IC, BbIYMTAHUC, YMHOXKXCHUC
MHOT'O4JICHOB

bubauoreka
HOK

https://m.edso
0.ru/7f422cc8

41

CJ'IO)KGHI/IG, BBIYMTAHUC, YMHOXKXCHUC
MHOT'OYJICHOB

bubmmoreka
[HOK

https://m.edso
o.ru/7f422fca

42

CrnoxeHue, BRBIUUTAHUE, YMHOKCHHE
MHOTOYJICHOB

bubmmoreka
[HOK

https://m.edso
0.ru/7f423182

43

DopMyJbl COKPAILIEHHOTO
YMHOKEHHUS

Bbubanorexa
LHOK

https://m.edso
0.ru/7f42432a

44

DopMmyIbl COKpAIIEHHOTO
YMHOKEHUS

bubanorexa
LHOK

https://m.edso
0.ru/7f42464a

45

DopmyJIbl COKPALLIEHHOTO
YMHOKEHUS

bubaunoreka
LHOK

https://m.edso
0.ru/7f424c12

46

DopMyIIbl COKpALIEHHOTO
YMHOKCHUSA

bubaunoreka
LHOK

https://m.edso
0.ru/7f4241d2
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bubauoreka

47 DopMmyJibl COKPAILIEHHOTO LIOK
YMHOXEHUS https://m.edso
0.ru/7f4251d0
bubmmoreka
48 Pasnoxxenre MHOrO4JICHOB Ha LIOK
MHOKHUTEIN https://m.edso
0.ru/7f423312
bubnuoreka
49 PasnoxxeHre MHOTO4JICHOB Ha LIOK
MHOKHUTEIN https://m.edso
0.ru/7f4237fe
bubnuoreka
50 Pa3noxeHne MHOTO4JI€HOB Ha I[TOK
MHOXUTEIN https://m.edso
0.ru/7f4239de
51 Pa3noxeHne MHOTO4YIEHOB Ha
MHOKHTEIHN
59 KounTponbnas pabora o teme
"Anrebpanyeckue BeIpaxeHus"
YpaBHeHue, MpaBuiia
53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHIILHOCTH YpaBHEHUI
JIuneliHoe ypaBHEHHE C OJHOU
54 MePEMEHHOM, PEIICHUE JTUHEHHBIX
YpaBHEHUH
JInneliHOE ypaBHEHHE C OJHOU bubnuoreka
55 IIEPEMEHHOM, pEeIIeHUE TMHEUHBIX [HOK

yYpaBHEHUH

https://m.edso



https://m.edsoo.ru/7f4251d0
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JIuHeitHOE ypaBHEHHUE C OJJTHOU

56 MepEeMEHHOH, pelIeHNe THHEHHBIX
YpaBHEHUU
bubmmoreka
57 Pemenue 3aga4 ¢ nomMo1bro [HOK
YpaBHEHUU https://m.edso
0.ru/7f42064e
bubnuoreka
58 Pemienue 3a71a4 ¢ MOMOIIBIO [HOK
YpaBHEHUH https://m.edso
0.ru/7f420806
bubnuoreka
59 Pemenue 3a1a4 ¢ IOMOIIBIO HOK
ypaBHEHU U https://m.edso
0.ru/7f4209a0
bubnuoreka
60 Pemenue 3ana4 ¢ moMoIbI0 [HOK
ypaBHEHUH https://m.edso
0.ru/7f420e6e
bubnuoreka
61 JIuneliHoe ypaBHEHUE C IBYMS HOK
MePEMEHHBIMU U €r0 Tpaduk https://m.edso
0.ru/7f427c32
bubnuoreka
62 JIuneliHoe ypaBHEHHE C ABYMs LHOK
NepEMEHHBIMH U ero rpaduk https://m.edso
0.ru/7f427e8a
63 Cucrema IByX JIMHEMHBIX bubnuoreka
YPaBHEHUH C ABYMsI [IEPEMEHHBIMU [HOK



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
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https://m.edso

0.ru/7f42836¢
64 Cucrema ByX JIMHEHHBIX
YpaBHEHHH C ABYMsI IEPEMEHHBIMU
65 Cucrema AByX JIMHEHHBIX
YpaBHEHHH C ABYMsI IEPEMEHHBIMU
66 Cucrema ByX JIMHEHHBIX
YpaBHEHHH C ABYMsI TIEPEeMEHHBIMU
bubnuoreka
67 Pemenne cucrem ypaBHeHHH HOK
https://m.edso
0.ru/7f4284de
bubnuoreka
68 Pemenne cucrem ypaBHeHUMH HOK
https://m.edso
0.ru/7f42865a
bubnuoreka
69 Pemenne cucrem ypaBHEHUI HOK
https://m.edso
0.ru/7f4287d6
70 Pemenne cucrem ypaBHEeHUMH
71 Pemenue cucreM ypaBHeHHIA
bubnuoreka
7 KonTtponbHas pabora o teme [IOK
"JIunelinble ypaBHEHUS" https://m.edso
0.ru/7f421044
bubnnoreka
73 KoopaunaTa Touku Ha nmpsMon [HOK

https://m.edso
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bubnuoreka
74 Hucnossle MPOMEKYTKA 1OK
https://m.edso
0.ru/7f41dff2
75 YucnoBble IPOMEXYTKU
76 Paccrosinne Mexay 1ByMs TOUKaMHU
KOOPAMHATHOW MPSMOK
77 Paccrosinne Mexay 1ByMs TOUKaMHU
KOOPJIMHATHOM MPsIMOI
bubnmoreka
78 [IpssMmoyronpHas cucrema [HOK
KOOPAMHAT Ha INIOCKOCTH https://m.edso
0.ru/7f4lel6e
bubnuoteka
79 [IpsimoyronsHas cuctema ILIOK
KOOpJIMHAT Ha TJIOCKOCTH https://m.edso
0.ru/7f4le42a
bubnuoreka
80 [Ipumeps! rpadmKoB, 3aJaHHBIX LHOK
popmynamu https://m.edso
0.ru/7f41e8a8
bubnuoreka
81 [Tpumepsl rpadmKoB, 3aJaHHBIX LHOK
(opmynamu https://m.edso
0.ru/7f41ed80
82 [Tpumeps! rpaduKoB, 3aJaHHBIX
dbopmynamu
83 Urenue rpadukoB peabHBIX bubnnoTeka



https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41dff2
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3aBUCUMOCTEN

[TOK

https://m.edso
0.ru/7f41ea24

84

Urenne rpaMKoB pealbHbIX
3aBUCUMOCTEN

85

[lonsiTne pynkunu

bubauoreka
[HOK

https://m.edso
0.ru/7f41ef06

86

I'paduk pynkumm

87

CpoiicTBa (yHKIMIH

bubmmoreka
[HOK

https://m.edso
0.ru/7f41f078

88

CaoiicTBa (hyHKITUH

Bbubanorexa
LHOK

https://m.edso
0.ru/7f41flfe

89

Jluneiinas QyHKIMS

bubanorexa
LHOK

https://m.edso
0.ru/7f427282

90

Jluneitnast QyHKIUSA

bubaunoreka
LHOK

https://m.edso
0.ru/7f427412

91

IToctpoenue rpaduka JIMHEHHOM
GbyHKITII

bubaunoreka
LHOK

https://m.edso
o.ru/7f426dle
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[MocTpoenwue rpaduka TuHEHHON

92
GbyHKITIHI
93 I'padux pynkmmm y =[x|
94 I'padux pynkmmm y =[x|
KonTtposnsHas paboTa o teme bubmmoreka
95 "Koopaunats! u rpaduky. LIOK
Oynkuun" / Beepoccuiickas https://m.edso
npoBepoyHasi pabora 0.ru/7f41f50a
bubnuoreka
Nrorosas koHTpoJsibHas padoTa / OK
96 Bceepoccwuiickas mpoBepovHast 1
aGoTa https://m.edso
p 0.ru/7f429c6¢
[ToBTOpEHNE OCHOBHBIX MOHATHH H
97 METOJIOB Kypca 7 Kiacca,
00001IeHne 3HAHAI
. bubnuoreka
[ToBTOpEHNE OCHOBHBIX MOHATUH H
LHOK
98 METOJIOB Kypca 7 Kiacca,
000011IeHNEe 3HAHNIT https://m.edso
B 0.ru/7f429£32
. bubnuoreka
IToBTOpEHNE OCHOBHBIX MOHSATHH H
LHOK
99 METOJI0B Kypca 7 Kiacca,
0000111eH1E 3HAHUI https://m.edso
B 0.ru/7f42a0e0
IToBTOpEHHE OCHOBHBIX MOHSATHH H
100 METOJI0B Kypca 7 Kiacca,
000011IeHNEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATUH U bubnnoreka
101 METOJIOB Kypca 7 Kiacca, [HOK

000011eHrE 3HAHUI

https://m.edso
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. bubnuoreka
HOBTOpeHI/Ie OCHOBHBIX ITOHATHUH U
LHOK
102 METOJIOB Kypca 7 Kiacca, 1
6506 . https://m.edso
ODODIICHHE SHATHH 0.1u/7f42a900
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE pPe3yJIbTAThl 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
1 Yucna v BBIYKCICHUS
11 BeimoytHATE,  coueTass  YCTHBIE M TNHCBMEHHBIE  NPUEMBI,
' apudmeTHUeCKre TSUCTBUS C PAIIHOHATBHBIMH YUCIIAMU
HaxomuTh  3HAYeHWS  YHUCIIOBBIX  BBIPAKCHHWH,  IPUMEHSTH
1.2 pa3zHooOpa3Hble CIOCOOBI M MPUEMBI BBIUHCICHHS 3HAUEHUHN JAPOOHBIX
BBIPKEHUH, COJepKAIUX OOBIKHOBEHHBIC U JCCATUIHBIC POOH
[lepexonute oOT oaHOM QopMbl 3amucu  yucen K  JIpyrou
13 (mpeoOpa3oBbIBaTh  JCCATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JCCATHYHYIO, B YaCTHOCTH, B OCECKOHEYHYIO
JECATUIHYIO APOOb)
14 CpaBHHMBATH U yIOPSAI0YUBATH PAIMOHATBHBIC YHCTA
1.5 OKpyTJaTh yncaa
BbInONHATE MPUKUAKY U OLEHKY pe3ylibTaTa BBIYUCICHUH, OLIEHKY
1.6 3HQYEHUM YHUCIOBBIX BBIPAKCHUW. BhIMOMHATH ACUCTBHS  CO
CTENEHSIMH C HATYpaJbHBIMH MTOKa3aTeIsIMU
17 [IpuMeHsTh NpPU3HAKM JEIUMOCTH, PAa3JIOKEHHEe Ha MHOXKHUTEIU
' HATYypalbHBIX YHCET
Pemare  mpakTUKO-OpUEHTHUPOBAaHHBIE  3a/adyH, CBS3aHHBIE C
OTHOIICHHEM BEJIMYUH, MIPOMOPLIUOHATIEHOCTHIO BEJIUYHH,
1.8 NPOIEHTAMH, WHTEPIPETHUPOBATh pPE3yAbTaThl pEIIEHUs 3agad C
y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM paccMaTpPHUBAEMBIX
00BEKTOB
2 AnreOpanyeckue BbIpaXKeHUs
21 Hcnonb3oBath  anreOpanvyeckyro TEPMHHOJOTHIO U  CHMBOJIUKY,

NpUMCHATH et B nponecce OCBOCHUSA y‘IC6H01"0 Marcpuaia




Haxomute 3HadyeHuss OYyKBEHHBIX BBIPQKEHUH TpU  3aJaHHBIX

22 3HAUEHUSAX IEPEMEHHBIX
23 BbimonsaTh mpeoOpa3oBaHUS IEJIOT0 BBIPAKEHUS B MHOTOWIEH
' IPUBEIECHUEM NOJIOOHBIX CJIaraéMbIX, PACKPBITUEM CKOOOK
BbInoHATE yMHOXEHUE OJITHOUIEHA Ha MHOTOWIEH M MHOIO4WIEHA Ha
2.4 MHOTOYJIEH, NPUMEHATh (OPMYyNbI KBajapaTa CYMMbI U KBajapaTa
pa3HoOCTH
OcymiecTBIATh pa3oKeHNE MHOTOYJIEHOB HA MHOXKUTEIHU C TIOMOIIIbIO
25 BBIHECEHHSI 32 CKOOKHM OOILEro MHOXUTENS, TPYIIIUPOBKH CIIaraeMbIX,
MpUMEHEHUs (POPMYIT COKPAILIEHHOTO YMHOXKEHHUS
28 [IpumensaTs npeoOpazoBaHUsI MHOTOUJIEHOB JJISl PELICHUS PA3INYHBIX
' 3a/1a4 U3 MaTeMaTUKU, CMEXHBIX ITPEIMETOB, U3 peaIbHON MPAKTUKHI
57 Hcnonp30Barh CBOMCTBA CTENEHEW C HATypalbHBIMH IOKa3aTeNIIMHU
' JUTsI TIpeoOpa30BaHUs BRIPAKEHUI
3 YpaBHEHUS U HEPABEHCTBA
Pemates nHHEHHBIE ypaBHEHUS C OJHOM TI€PEMEHHOW, TPUMEHSS
3.1 MpaBUJIa MEPEX0/ia OT UCXOJHOIO YPaBHEHHUsI K PABHOCHIBHOMY €MY.
[IpoBepsTh, ABIASETCA M YUCIO KOPHEM YPAaBHEHUS
3.9 [IpumensaTs rpaduueckue METOJIbI MPH  PEIICHWH JIMHEHHBIX
' YpaBHEHHUH U UX CUCTEM
33 [ToaOupats mpuMepsl map Yucen, SABISIONINXCS pelIeHHeM JTMHEHHOTO
' YpaBHEHUS € ABYMsI IEPEMEHHBIMU
Ctpouthb B KOOPIMHATHOM MJIOCKOCTH rpaduK JMHEWHOTO YpaBHEHHS C
3.4 IBYMsI MEPEMEHHBIMU; MOJIb3YACh T'paUKOM, MPUBOJIUTH MPUMEPHI
pELIeHUs] ypaBHEHUS
35 Pemiate cuctemsl ABYX JTUHEHHBIX YPaBHEHUN C JBYMs IEPEMEHHBIMU,
' B TOM 4HcCJie TpadudecKu
CocTraBiATh U peliaTh JUHEHHOE YPAaBHEHHE WIM CUCTEMY JIMHEWHBIX
3.6 YPaBHEHUH 110 YCIOBUIO 33a4l, UHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M IOJIy4E€HHBIN pe3yJbTaT
4 Koopnunats! u rpaduku. OyHKIINN
N300paxaTh Ha KOOPIMHATHOM MNpPSIMOIl TOYKH, COOTBETCTBYIOIUE
4.1 3alaHHBIM KOOpAMHATAaM, JIy4d, OTPE3KH, HHTEpBajbl, 3alHUCHIBATh

YHUCJIOBBIC IPOMECIKYTKH HA aJII‘C6paI/I‘{eCI(OM SA3BIKE




Ormeuarr B KOOpHHHaTHOﬁ INIOCKOCTH TOYKHW II0 3aJaHHBIM

4.2
KOOpJMHATam
43 Crpouts rpaduku nuHeiHbIX (QyHKIuH. CTpouTh rpaduk QyHKIHHA Y
| =[x
OnuceiBath ¢ MOMOLIBIO (PYHKIMI HM3BECTHBIE 3aBUCUMOCTU MEX]Y
4.4 BEIIMYMHAMHU: CKOPOCTb, BpPEMs, PpACCTOSHHE, LIEHY, KOJUYECTBO,
CTOMMOCTb, IPOU3BOIUTENBHOCTD, BpeMsi, 00bEM paboThI
4.5 Haxoauth 3HaueHne QyHKIMM 110 3HAYEHUIO €€ apryMeHTa
[lonumars rpaduueckuii crnoco0 MpeICTaBI€HUS U aHalIM3a
4.6 nHpopmMaluy, U3BJIEKATb W HUHTEPIPETHPOBATh HMHPOpPMAIMIO U3

rpauKoOB peanbHbIX MIPOLIECCOB U 3aBUCUMOCTEN




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna v BBIYKCICHUS
Jpo6u OOBIKHOBEHHbBIE W JIECATHYHBIE, MEPeXo]] OT OJHOW (OpMBI 3alUCU
1.1 npobeit x apyroil. [loHsTHE panMOHANBHOTO 4YHCIA, 3allUCh, CPAaBHEHUE,
yIOPSAOYMBAHUE PALIMOHATIBHBIX YHCE
19 Apudmernueckue AeHCTBUS C pallMOHATBHBIMU YnciIaMu. Perienue 3aaay us
' peaIbHOM MPAKTUKHU HA YacTH, Ha IpOOHU
13 Crenenb C HaTypaJlbHbIM IIOKa3aTeJeM: OIpelelieHne, mpeoOpa3oBaHUE
' BBIPaKEHUI Ha OCHOBE OMNpE/IeNICHNUs, 3aIUCh OOJIBIINX YHCE
14 [IpouieHThI, 3anmuch MPOLEHTOB B BHJE ApoOU U ApoOU B BHJE MPOLEHTOB.
' Tpu oCHOBHBIE 3a1a4M HA IPOLIEHTHI, PEICHHUE 3a1a4 U3 PEaIbHOU IPAKTUKU
15 IIpumeHeHMEe NPU3HAKOB — NEIMMOCTH, Pa3jOKEHHME Ha  MHOXHUTEIU
' HaTypaJIbHBIX YUCEI
16 PeanbHple  3aBUCMMOCTM, B TOM u4Hcle Ipsmas H  oOparHas
' IIPONIOPLIMOHAIIBHOCTH
2 AnreOpandeckue BhIpaKEHUS
21 IlepemeHHBIE, YUCIOBOE 3HAYCHUE BBIPAKEHUS C IepeMeHHOU. [lomycTrmMble
' 3HAYEHUS IEPEMEHHBIX
25 [IpencraBneHue 3aBUCHUMOCTH MEXJAy BEJIMYMHAMU B BUIE (OPMYIIBI.
. Beraucnenus no popmynam
23 IIpeoOpa3oBaHnue  OyKBEHHBIX  BBIPD&KEHHH,  TOXKIECTBEHHO  PAaBHbIE
' BBIPAKEHUS
2.4 CBoJicTBa CTENEHM C HATYPAJIbHBIM [TOKA3aTEIEM
25 Opnounensl 1 MHOrowieHsl. CteneHb MHOrowieHa. Clo)keHHe, BBIYMTAHHUE,
' YMHOKE€HUE MHOTOWJIEHOB
26 @opMysbl COKPAIIEHHOTO YMHOKEHUS: KBAJpaT CyMMBbI M KBaJIpaT pa3HOCTH.
' ®opmyna pa3HOCTH KBaApaToB. PaznoxkeHne MHOTOWIEHOB HA MHOKUTENH
3 YpaBHeHU




VYpaBHeHHe, KOPEHb YypaBHEHUS, IpaBWia MpeoOpa3oBaHUS YpaBHEHHUS,

3 PaBHOCHUIIBHOCTb YPaBHEHUM

3.2 JIuHeiiHOE ypaBHEHHE C OJHOW NEPEMEHHOM, YMCIO KOPHEW JIMHEHHOTO
. YPaBHEHUS, PEIICHNUE JIMHEWHBIX YPABHEHUN

33 CocraBieHue ypaBHEHUH IO YCIIOBUIO 33/a4yl. PelieHue TEKCTOBBIX 3a/ay C
' IIOMOIIBIO YPABHEHUI

3.4 JIuHeliHOe ypaBHEHUE C JBYMS IIEPEMEHHBIMH U €T0 TpaduK

Cucrema [ByX JHMHEWHBIX ypaBHEHUH C JByMs IepeMeHHbIMU. Pemenue
3.5 CUCTEM YpaBHEHMH criocoOOoM MOJICTaHOBKH. [IpuMepsl penieHns TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YpaBHEHHUU

4 Koopaunats! u rpapuku. OyHkinuu

4.1 Koopaunara Toukn Ha npssMoi

42 Hucnossle TPpOMEKYTKU. PaccTosiHue MeXAy IByMs TOUKAMHU KOOPAMHATHOU
' psIMOM

43 [IpsimoyronpHast cucrema koopauHat, oc OX m Oy. Abcrucca U opauHAaTa
' TOYKHM Ha KOOPJAMHATHOM IIOCKOCTH

a4 [Ipumepsr rpadukoB, 3agaHHBIX (GopMyaamMu. UteHue rpadukoB peaqbHBIX
' 3aBUCUMOCTEN

4.5 [Tonsarue pynkmuu. I'paduk ¢pynkuu. CBoiicTBa GyHKITUH

4.6 Jluneiinas Gynkuwms, e€ rpaduk. ['paduk pynkouu y = [X|

A7 I'paduueckoe pemieHne JIMHEHHBIX YpPaBHCHHMHM HW CHCTEM JIMHEHWHBIX

ypaBHEHUH




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D
IO MATEMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1 Yucna v BBIYKCICHUS

1.1 Harypanenbie u nensie uncina. [Ipu3Haky JeIMMOCTH LHEIbIX YUCE

1o OObIKHOBEHHBIE M JECATUYHbIE  JpOOM,  MPOLEHThl, OECKOHEUHBIE
' MEePUOANYECKUE APOOH

13 PanmonaneHubie  uucia. ApudMeTHyYeCcKHE ONEpalud C  PaldOHATBHBIMHU
' YUCIaMH

14 JlelictButenpHple uYnciia. ApudMeTHdecKkue ornepanuud C JIeHCTBUTECIbHBIMU
' YUCIIaMH

Le [IpubmmkEéHHBIE BBIYMUCICHUS, TMPABWIA OKPYTJICHHs, TPUKHUIKA U OIEHKa
. pe3yJbTaTa BBIYUCIECHUN
2 AnreOpandeckue BhIpaXEHUs

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

29 Crenens ¢ uenbiM mnokasareneM. CTeneHb C palMOHAJIbHBIM IIOKa3aTesieM.
' CBoiicTBa cTENEHU

2.3 MHorousneHbl

2.4 Anrebpaundeckas 1po0b

”E ApudmMernueckuit KOpPEHb HaTypaJbHOU CTCIICHH. HevictBus c
' apuMeTHYEeCKUMU KOPHSIMH HaTypaJlbHOM CTETIeHU
3 YpaBHEHHS 1 HEPABEHCTBA

31 Hensle u apoOHO-panuoHanbHble ypaBHEHUS. CHCTEMBI U COBOKYITHOCTH
. ypaBHEHUH

39 Lensle u apoOHO-panmoHanbHble HepaBeHCTBA. CHUCTEMBI M COBOKYIHOCTH
. HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4

4 HucnoBsble MOCIEI0BATETbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33JaHUS MTOCIIEIOBATEILHOCTEN

4.2 Apudmernueckas U reomeTpuyeckas mporpeccud. Dopmyna  CIOXKHBIX




MPOLIEHTOB

) OyHKIMU
Oynknus, cnocoObl 3amanus QyHknuud. [padux  dynkinuun.  OO6macte
OTIpE/IeNICHUs] U MHOXKECTBO 3HaueHuH ¢ynkuuu. Hymu ¢ynkuuu. [IpomexyTku
5.1. 3HAKOTIOCTOSIHCTBA. [IPOMEXYTKM MOHOTOHHOCTH (yHKIMHA. MaKCHMyMBI U
MUHUMYMBl QyHKIMH. HawnOoinbiiee n HauMeHbllee 3Ha4eHHWE (QYHKIMH Ha
MIPOMEKYTKE
6 KoopaunaTs! Ha psAMOM U INIOCKOCTH
6.1 Koopnunatnas npsmas
6.2 JlexapToBbI KOOPAUHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue ¢urypsl 1 UX cBoicTBa
7.2 TpeyronbHuk
7.3 MHOTOyroJasHUKN
7.4 OKpY)XHOCTh M KPYT'
7.5 N3mepenune reoMeTpuIecKuX BETHIUH
7.6 BekTops! Ha MI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTAaTUCTUKA
8.2 BepostHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOAHYECKOE

OBECIIEYEHUE

OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3BATEJIBIIBIE YYEBIIBIE MATEPUAIJIBI JIUTA YUHEHUIIA

* UecnokoBA.C., Anekcanaposa JI.A., llIBapuoypn C.U., AkunonepHoe
00111eCTBO

«H?:II&TQHBCTBO «HpOCBGIJ_IeHI/Ie»

METOAITYECKUE MATEPUAJIBI JIJIA YUUTEJIA
1. Marematuka: 7-9-€ kiacchl: 0a30BbI YPOBEHb: METOJUYECKOE 1TOCOOHE K
npeIMeTHOM TMHUK y4yeOHnKoB 1o maremaTtuke H. S1. Bunenkuna, B. U.
’Koxona, A. C. YUecHokoBa u ap. - 2-¢ u3j., crep. - Mocksa: [IpocsenieHue,
2023. - 64 c. ISBN 978- 5-09-108878-6.
2. DIeKTPOHHOE M3J]aHUE Ha OCHOBE MevyaTHoro uaganus: [loypounsie
pa3paboTku 1o MaremaTtuke. 5 kiacc: mocoobue mis yuurens / JI.IL. I[Tomoga.
—6-e u3n. — Mocksa: BAKO, 2020. — 448 ¢. — (B moMo1p mKoibHOMY
YUHUTEI0). —
ISBN 978-5-408-04587-7.
3. Aunaktuyeckrue Matepuaibl Mo MmatemMaTuke kK yueoOnuky H.S.Bunenkuna wump.
«Anrebpa 7 kimacc.» M.A. TloroB, Mocksa: Dk3amen, 2023. b 112

CC. ISBN 978-5-377-19060-8

IJUDPOBBIE OBPA3OBATEJIbHBLIE PECYPCEI IT PECYPCBI CETHU



1. MunucrepctBo odpasoBanust PO, — https://edu.gov.ru

2. GenepanbHblii TOpTan. Poccuiickoe obpasosanue, — https://www.edu.ru

3. Poccwiickas anektpoHHas mikoda, - https://resh.edu.ru
KoutpouabHbix padot 3a 2025-2026 y4ueOHbIii 1o

[Hara No HazBanue Tembl

20.09.2025 Nel Bxoanast koHTpOJIbHASI paboTa

12.10.2025 Ne2 Pammonanbubie ynciaa

20.12.2025 Ne3 KontponbsHas pabota mo Teme "Anrebpanueckue
BBIPKCHUS

20.02.2026 Neq KontponsHass  pabora mno Tteme  "JIuHeiiHble
BBIPKEHUS

24.03.2026 Ne5 KonTponsHast paboTa 10 TeMam

Koopnunats! u rpapuku
20.05.2026 Neb6 Hrorosas koHTpoOJIbHAs paboTa

Kpurtepun oneHuBaHUSsI KOHTPOJIbHBIX PadoT:
«5» - 86-100% mpaBUIBLHBIX OTBETOB Ha 3aJIaHUS;
«4» - 711-85% mipaBUILHBIX OTBETOB Ha 3aJIaHUS;
«3» - 51-70% mpaBUIBLHBIX OTBETOB HA 3aJIaHUS;
«2» - 0-50% mpaBUILHBIX OTBETOB Ha 3aJIaHUS.


http://www.edu.ru/
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