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IHHOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISE€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHA 00ECIIEYMBACT U3yUCHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAy4HOTO, TaK M TYMaHHUTApPHOrO IIUKJIOB, €€ OCBOCHHE HEOOXOAUMO IS
MO0 KEHUs 00pa30BaHUs U B OBCEIHEBHOM U3HU. Pa3Butne y oOyuarommxcs
HAyYHBIX TPEJCTABICHUN O TMPOUCXOKIACHUN ¢ CYITHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHUs MaTEMaTUYECKON HAyKOM SBJIICHUN U MPOLIECCOB
B TIpUpPOJIe W OOIIECTBE, POJIM MATEMaTHYECKOTO MOJICTUPOBAHUS B HAyYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PECHHUS
Y Ka4eCTB MBIIIICHUS, HEOOXOMUMBIX JIJISl aIaNTallik B COBPEMEHHOM ITU(POBOM
obmiectBe. M3ydyenue anreOpbl oOecreyuMBaeT pa3BUTHE YMEHUS HaONIOAATh,
CpaBHUBaTh, HAXOJWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTH CBOM JICHCTBUSI U BBIBOJIBI,
dbopmynupoBath yrBepxkaAcHUSI. OCBOCHUE Kypca anreOpbl o0ecrieynBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYalolUXCsi: OHM HCHOJB3YIOT JIEyKTUBHBIE U
WHIYKTUBHBIE pacCyXJAeHUs, 0000IeHHe U KOHKPETU3aIuio, abcTparupoBaHue u
anajoruto. OOyueHue  anrebOpe  MpearnonaraeT  3HAYUTEIBHBIH  O0BEM
CaMOCTOSITEJIbHOM  JIEATEIbHOCTH OOYyYarolMXCs, MO3TOMY CaMOCTOSITENIbHOE
pElIeHHE 3a/1a4 SBIAETCS peanu3anue e TeIbHOCTHOTO MPUHIUIA O0yYeHHUS.

B crpykrype mporpammbl y4eOHOro kypca «Anredpa» s OCHOBHOIO
oOuiero 00pa3oBaHKsi OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOINYECKHE
muHuM: «Yucna u BRIUUCICHUNY, « ANTeOpandecKkrue BRIPAKECHUs», « Y paBHEHUS U
HepaBeHCTBa», «Dyukuun». Kaxmas U3 3THUX coaepikaTeIbHO-METOIUYECKUX
JIUHUNA pa3BUBAETCS HA MPOTSKEHUU TPEX JIET U3YUCHUS Kypca, B3aUMOACHCTBYS C
JpYyTUMH €ro JuHusMU. B Xone usydeHuss ydeOHOro Kypca oOydaromumcs
MPUXOJIUTCSI JTOTUYECKU PaCCykAaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3W ¢ 9TUM B TIporpaMmy y4eOHOro Kypca «Ajredpa» BKIIOUYEHBI
HEKOTOpPBhIE OCHOBBI JIOTMKH, MPEJICTABICHHBIE BO BCEX OCHOBHBIX paszjenax
MaTeMaTU4YECKOro o0pa3oBaHusl U CHOCOOCTBYIOIIUE OBIAJECHUIO O0YyYaIOIIUMUCS
OCHOB  YHHMBEpPCAJbHOIO  MaremaTuyeckoro s3blka. CoaepikaTelbHOM U
CTPYKTYpPHOUM OCOOEHHOCTBIO YyueOHOro Kypca «Auredpa» SBISIETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Conepxxanne muHUM «Yucaa W BBIYUCICHHS» CIYKUT OCHOBOM JJIst
JTATbHEHIIET0 U3yUYeHUS] MAaTeMAaTHKHU, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIONIUXCS
JIOTUYECKOTO MBIIUICHUS, POPMUPOBAHUIO YMEHHUSI MTOJIH30BATHCS AITOPUTMAMH, a
TaKke MPUOOPETEHUIO MTPAKTUUYECKUX HABBIKOB, HEOOXOIUMBIX JJISl IOBCEIHEBHOM
K3HU. Pa3BuTue MOHATUS O YUCJIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs
CBS3aHO C palMOHAIBHBIMH M HWPPAMOHATHHBIMH YHCTIAMHU, (HOPMHUPOBAHHEM



MPEACTABICHUM O JACHUCTBUTEIIBHOM 4YHCIE. 3aBEPIICHUE OCBOEHUS YHUCIOBOM
JIMHUU OTHECEHO K cpeAiHeMY 00111eMy 00pa30BaHHUIO.

Conepkanue JByX aire0pandeckux JUHUM — « AnreOpandecKkue BhIpaKeHUsD)
U «YpaBHECHUS W HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHHUIO Y OOYHAFOIITMXCS
MaTEMaTUYECKOro amnmapara, HeoOXOJAMMOTro Jis pEelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX TMPEAMETOB M IPAaKTHUKO-OPUEHTUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOI'O 0011ero oOpa3oBaHusd YYEOHbIH Marepuan TpyNIUPYETCs BOKPYT
paIMOHAIBHBIX BBIpOKeHHI. AnreOpa TeMOHCTPUPYET 3HaUCHHUE MAaTEMATUKH Kak
A3bIKa Il TOCTPOEHUS MaTEMaTHUYECKUX MOJENEH, OMMCaHusd MPOLECCOB U
ABJICHUNM peajpbHOro Mupa. B 3agaun oOyueHus anreOpe BXOAAT TaKkKe
JajdbHEWIlee pa3BUTUE AJTOPUTMUYECKOTO  MBINLICHUS, HEOOXOAUMOTO, B
YaCTHOCTH, IS OCBOCHHS Kypca HWH(GOPMATHKH, ¥ OBJAQJCHHEC HaBBIKAMHU
JNeAYKTUBHBIX paccyxaenuid. [IpeobpasoBaHne CUMBOJIBHBIX (OpPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKeHUsI, CHIOCOOHOCTEN K MaTEMaTUY€CKOMY TBOPYECTBY.

Conepxkanue GyHKIIMOHAIBHO-TpadUueCKOl JTUHUU HAIIEJIEHO HA TOJIyYeHHUE
OOyJarOIMMUCS 3HAHUN O (QYHKIMSIX KaK BOXKHEHUIIIEH MaTEMaTHYCCKON MOJEIH
JUTSI OTTUCAHUSI M MCCIIEIOBAHMS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHHUM B IPUPOJIC
u obmectBe. M3yuenue marepuana crnocoOCTBYET Pa3BUTHIO y OOydarouiuxcs
YMEHHUSI UCTIOIb30BaTh Pa3IMUHbIE BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKU —
CIIOBECHBIC, CHUMBOJHMYECKHUE, Tpaduueckwe, BHOCHT BKJIaJ B (HopMupoBaHHE
MPEACTABICHUN O POJIM MATEMATHUKHU B PA3BUTUU LUBUIN3ALNU U KYJIbTYPBHI.

CornacHo yueOHOMY IMaHy B 7-9 kimaccax u3y4aeTcss y4deOHBIM Kypc
«Anre0pay», KOTOpPBIA BKJIOUAET CJICAYIOIIME OCHOBHBIE pPa3Jeibl COJEPKAHUS:
«HYucna W BBIUMCICHUS», «ANreOpanyeckue BbIPpAXKEHUS», «YPaBHEHUS W
HEpaBEeHCTBa», «DyHKIUN».

Ha uzyuenue yueOHoro kypca «Anredpa» oroaurca 306 yacoB: B 7 Kiacce
— 102 gaca (3 ygaca B Hemenro), B 8 kimacce — 102 gaca (3 gaca B Henento), B 9
kimacce — 102 ygaca (3 yaca B HeJIelI0).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Yucsa 1 BIYMCICHUSA

Jlpobu OOBIKHOBEHHBIC M JECATHYHBIC, TIEPEXO] OT OJHOW (OPMBI 3amUCH
npobeit k apyroi. IloHsATHe palnMOHANBHOTO 4YHCIA, 3aluCh, CpaBHEHUE,
YIOOpSIAOUMBAHUE  palMOHAIBHBIX  4Hcel. ApudMeTHdecKue JeUCTBUA €
palroOHaIbHBIMK YuciaMu. Pemenne 3amad U3 peanbHOM MPAKTUKU HA 4YacTH, Ha
Jpoou.

CrereHb C HaTypaJibHBIM [IOKa3aTeJeM: ONpelesieHue, MpeoOpa3oBaHue
BBIPAKEHUI HA OCHOBE ONpEIeNIeHUs, 3aUCh 00bIKX yucen. [IpouenTsl, 3anuch
IPOLIEHTOB B BUJE IpoOU M ApoOM B BUJE NPOLEHTOB. TpH OCHOBHBIE 33Ja4H Ha
MIPOLICHTHI, PELICHUE 3a7a4 U3 PEATbHOM ITPAKTUKHU.

[IpuMeHeHnEe TPU3HAKOB JEIUMOCTH, PpA3J0KEHHE HAa  MHOXKHUTEIH
HaTypaJIbHBIX YHCEIL.

PeanbHble  3aBUCUMOCTHM, B TOM 4YHCjle MOpsiMas U oOpaTHas
MPONOPUHUOHAIBHOCTH.

AnredOpanvecKkue BbIPAKEHUS

IlepemeHHbI€, YUCIOBOE 3HAYEHUE BBIPAKEHUS C IIEPEMEHHOM. JlomycTuMBIe
3Ha4YEHHUs nepeMeHHbIX. [IpeacTaBienne 3aBUCUMOCTH MEXAY BEIMUMHAMH B BU/JIE
dbopmybl. Beraucnenus no popmynam. [IpeodbpasoBanme OyKBEHHBIX BHIPAKCHUH,
TOXKJIECTBEHHO paBHbIE BBIPDOXKEHHs, TMpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEICHUH, ITpaBUJia PACKPHITUS CKOOOK U MPUBEJEHUS MOJOOHBIX ClaraeMbIX.

CBOJCTBA CTENEHU C HATYPAIBHBIM IMOKA3aTEIEM.

OpnnowieHsl U MHOTOWIeHbl. CTeneHnb MHOrouseHa. CloKeHHe, BEIUYUTaHuUE,
YMHOXEHHE MHOTOWICHOB. DOpMylbl COKpPAIEHHOIO YMHOXEHHUS: KBaapar
CyMMBl M KBaApar pa3HocTH. DopMyna pa3HOCTH KBaJapaToB. Pa3noxkeHwue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOpeHb YpaBHEHHMs, MpaBuUiia MpeoOpa3oBaHUs ypaBHEHUS,
PABHOCUJIBHOCTb YPABHEHUM.

JluHeiHOe ypaBHEHHE C OJHOM MEPEMEHHOM, YHUCIO KOPHEH JMHEHWHOIO
YpaBHEHHUS, pEIICHHE JIMHEWHBIX ypaBHEeHH. CocTaBJI€HHWE YpaBHEHHU MO
YCJOBHIO 3a7a4M. PenieHre TeKCTOBBIX 3371a4 C IOMOILBIO YPABHEHHUIA.

JluneiiHoe ypaBHEHHE C JBYMsI MepeMeHHbIMU U ero rpaduk. Cucrema IByX
JVUHEWHBIX YPAaBHEHHUW C JABYyMs IIEPEMEHHBIMU. PelieHue cucreM ypaBHEHUU
CIIocOOOM TOACTAaHOBKHU. [IpuMephl perieHus TEKCTOBBIX 3a7a4 C TOMOIIBIO
CUCTEM YpaBHECHUI.

DyHKUMHA



Koopannara Touku Ha npssmoi. YucioBble TpoOMEKyTKU. PaccTosiHue Mexay
JIByMSI TOUKaMHU KOOPJUHATHOU MPSMOH.

[IpsimoyrosbHas cucrema koopauHar, ocu Ox u Oy. Alcuucca U opJiUHATa
TOYKHU HA KOOPJAWHATHOM TiockocTh. [IpuMepst rpadmkoB, 3aqaHHBIX (HOPMYJIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTel. [lonarue ¢ynknuu. [padux
dbyukiuu. CoiictBa ¢pynkuuil. Jlunerinas ¢pyukuus, e€ rpaduk. I'paduk pyHKIMM
y = |x|. I'paduueckoe peuieHHe JTUHEHHBIX YpPABHEHUHM U CHUCTEM JIMHEHHBIX
YPaBHECHUM.

8 KVIACC

Yucaa v BIYMCICHUSA

KBanparubeiit kopeHp u3 uucna. [loHsTHe 00 uppanroHaIbHOM YHCIIE.
Jecarrunble TPUOIMKEHUST UPPAlIMOHANIBHBIX uncesl. CBoicTBa apupMETHUECKUX
KBaJpaTHBIX KOPHEH U UX MPUMEHEHHUE K MPEOOPa30BAHUIO YUCIOBBIX BBIPAKECHUN
Y BBIUHUCJICHUAM. J[€HCTBUTEIBHBIC YK CIIA.

Crenens ¢ uenpIM nokasareneM u €€ ceorictBa. CTaHIapTHas 3aliCh YHCIA.

Anrebpandeckue BhIpaKCHUSAJIredOpandecKkue BbIPaKeHusl

KBagpaTHblil  TpEXwieH, pa3/IOKEHHE KBAaJIpaTHOIO TpEXUJEHA  Ha
MHOXHUTEIIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOWMCTBO aireOpandeckoil apolwu.
CnoxxeHue, BBIUMTAHHME, YMHOXKEHHUE, JIeJICHWE aireOpandeckux ApooOeil.
PanronanpHbIe BRIpOXXEHHS U X ITpeoOpa3oBaHue.

YpaBHEHHS U HEpABEHCTBAY PABHEHHUS M HEPABEHCTBA

KBagpatHoe ypaBHeHuwe, (opMyna KOpHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Penienue ypaBHEHUN, CBOASAIINXCS K JUHEUHBIM U KBAJAPATHBIM.
[Ipocreiimue ApoOHO-pallMOHAIBHBIE YPABHEHHUS.

['paduyeckas uHTeprpeTanusi ypaBHEHUNU C ABYMS MEPEMEHHBIMU U CUCTEM
JMHEMHBIX YPAaBHEHUU C JByMs NEepeMEeHHbIMU. lIpuMmepsl pelieHus cucrem
HEJIMHEHHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMU.

Pemienue TeKCTOBBIX 3a/1a4 anredpanyeckum crocoooMm.

UucnoBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBEeHCTBO C OJJHOW IEPEMEHHOM.
PaBHOCWIIBHOCTh HEpaBEeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
Cuctembl INHETHBIX HEPABEHCTB C OJHOUN IEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue Qynkmuu. OOIaCTh OMpeAeNeHus W MHOXECTBO 3HAYCHHM
¢ynxun. CiocoObl 3a1a0us QyHKIUHN.

I'paduk Pynkuun. Yrtenwe cBoicTB ¢yHKIuu mo e€ rpaduxy. [Ipumepst
rpaukoB GyHKLIHHA, OTPAKAIOIMIKUX PEATTbHBIE MPOLECCHI.



OyHKIMY, OMUCHIBAIOIIME TPSIMYH0 M OOpaTHYI MPONOPLIUOHATHHBIC
3aBHCHMOCTH, HX rpadukn. OyHkumn y = x2, y = x3, y = \x, y=|x|. [paduuacckoe
pelIeHUE YPaBHEHUM U CUCTEM YPABHCHUU.

9 KUIIACC

Yucsia 1 BbIYMCJICHUS

PanmonanpHple uncna, MppalMOHAIbHBIE YHCIA, KOHEYHbIE U OECKOHEUYHbIE
JeCATUYHBIE ApoOu. MHOXKECTBO IEUCTBUTEIBHBIX YUCEIN, ICUCTBUTEIbHBIC YHCTIA
Kak OECKOHEUYHbIe JecATUYHBbIE ApoOM. B3aMMHO OJHO3HAYHOE COOTBETCTBHE
MEKy MHOKECTBOM JICHCTBUTEIBHBIX YACENI U KOOPAUHATHOM IIPSMOM.

CpaBHeHHE JIEHCTBUTENBHBIX 4YHCEN, apuU(pMETHYECKHEe JEHCTBUS C
JIEUCTBUTENILHBIMU YHUCIIAMU.

Pa3mepbl 0OBEKTOB OKpYXalOLIEro MHpPA, AIATEIBHOCTh MPOLECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubnmxéHHOE 3HaYEHUE BETUUYMHBI, TOUHOCTh NMpHOIKeHus. OKpyriieHne
yucell. [Ipuknka v oueHkKa pe3yiabTaToB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunelinoe ypaBHEeHME. Pemenne ypaBHEHNM, CBOASIIMXCS K IMHEUHBIM.

KBanpatnoe ypaBHeHue. PemeHne ypaBHEHUM, CBOIAIIMXCSA K KBaAPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl pemieHus: ypaBHEHUN TPETbEN U YETBEPTOU
CTETIEHEN Pa3I0KEHUEM HA MHOXKUTEU.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUU. PellleHne TEeKCTOBBIX 3ajad
aNreOpandecKuM METOJIOM.

VYpaBHeHHEe ¢ ABYMs NEPEMEHHBIMU U €ro rpaduk. Pemienue cucrem aByX
JIMHEMHBIX YPABHEHUH C IByMs [IEPEMEHHBIMU. Perienne cuctem AByX ypaBHEHUM,
OJIHO W3 KOTOpPBIX JHMHEWHOe, a Apyroe — BTOpoil cremeHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHNUN C IBYMs IEPEMEHHBIMH.

Pemienue TeKCTOBBIX 3a/1a4 anredOpanyeckum crocoooMm.

YuciioBblE HEPABEHCTBA U UX CBOMCTBA.

Pemienne NMHEMHBIX HEPABEHCTB C OJHOM IepeMEHHOW. Pemenune cucrem
JVMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanparHele HepaBeHCTBa.
['paduueckass wHTEpHpeTands HEPABEHCTB W CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMH.

Oynkmyn OyHKUIMA

KBagpatnunas ¢ynkuus, e€ rpapuk u cBoiictBa. Ilapabona, KoopauHaThI
BEPIIMHBI TapadoJIbl, 0Cb CAUMMETPHUH MMAPAOOJIBI.

I'padukn byrkmmit: y =kx, y =kx + b, y =k/x, y =x3, y =Vx, y = x|, 1 ux
CBOMCTBA.



Yucnosele MOCIEAOBATEILHOCTH YMCJIOBBIE IOCIEA0BATEIBHOCTH H
Nporpeccuu

[loHsiTHE YMCTIOBOWM IMOCIENIOBATEIBHOCTH. 3aJaHHE IOCJIEI0BATEIbHOCTH
pEKyppeHTHOU dhopMyJioii u (HopMyIIOit 1-TO YICHA.

Apudmernueckas U reoMerpuueckas mporpeccun. dopmynsl xn-ro uieHa
apu(PMETUUECKON U T€OMETPUUYECKON MTPOTrPECCHl, CYMMBI IIEPBBIX # YJIEHOB.

N300paxkeHre WIEHOB apU(PMETHUYECKON W TeOMETPUYECKOM MpOorpeccuii
TOYKaMU HAa KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIN M 3KCHOHECHUUAIBHBIA POCT.
CoXHbIE NPOLIEHTBHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHHS TNPOrpaMMbl y4eOHOro Kypca
«Anredpa» XapaKTepu3ylTCs:

1) naTpuoTHYeCKOe BOCIIMTAHUE:

MPOSIBJICHUEM HHTEPECa K NPOIUIOMY UM  HACTOALIEMY POCCHMCKOU
MAaT€MaTUKH, LEHHOCTHbIM  OTHOLIEHHEM K  JIOCTHXKEHUSM  POCCUUCKHUX
MAaTEMaTUKOB M POCCHUMCKOM MAaTEMATUYECKOM IIKOJIBbI, K HMCIIOJb30BAHUIO 3TUX
JIOCTUKEHUN B IPYTUX HAyKax U NPUKIATHBIX cepax;

2) rpaxIaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH I'pakKJaHWHA U peau3allii €ro
npaB, MPEJICTAaBICHUEM O MaTeMaTHYECKUX OCHOBax (yHKUHOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp IPaKJAHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKUX MPOOIIeM, CBI3aHHBIX
C IMPAKTUYECKUM IPUMEHEHUEM JOCTMIKCHUM HAyKH, OCO3HAHUEM BAXKHOCTHU
MOPaJbHO-3TUYECKUX MPUHIUIIOB B I€ITEIBHOCTH YUEHOTO;

3) TpyAoOBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B PEIICHUM IPAKTUUYECKUX 3aJad
MAaTE€MaTU4YECKOW HAIIPAaBJIECHHOCTH, OCO3HAHMEM BaXHOCTH MaTEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHMHM BCEM JKM3HU MJIsl yCHEIHOM NpodeccruoHaIbHOM
JIEATEIbHOCTY W PAa3BUTHEM HEOOXOAMMBIX YMEHUM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM WHIUBUYATBHON TPACKTOPHUH 00Pa30BaHUs U KU3HEHHBIX TIJIAHOB C
y4E€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETHYECKOMY  BOCIPHUSATHUIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajad, PEIICHHM, pacCyXICHWU, YMEHUIO BUICThH
MAaTeMaTH4YEeCKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 NO3HAHMS:

OpHEHTAlME B JEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4HBIX
MPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHSI YETIOBEKA, MPUPOJILI U
oOmIecTBa, MOHMMAaHUEM MATEMAaTUYECKONM HAayKH Kak cQepbl YeI0BEUYECKOU
JIEATEIIbHOCTH, ATAroB €€ pa3BUTHUS M 3HAYUMOCTH JJI Pa3BUTHSA LIMBUJIM3ALUY,
OBJIQJICHUEM SI3BIKOM MATEMATHKHA M MAaTEMATHYECKOM KYJBTYPOM KAaK CPEICTBOM
[IO3HAHUS MHPA, OBJIAJECHHEM MPOCTEUIIMMH HABBIKAMHM HCCIIEIOBATEIbCKOU
JIEATEIBbHOCTH;



6) ¢usmyeckoe BocnuTanme, (GpopmMHupoBaHHEe KYJbTYPbl 310POBbS U
IMOIMOHAJILHOIO 0JIaronoJy4ymsi:

IOTOBHOCTBIO IIPHUMCHATH MATCMATHUUYCCKUC 3HAHWA B HHTCPECAX CBOCTO
3I0pPOBBsl, BEICHHUS  3J0pPOBOrO  o00pa3a JKM3HM  (370pOBOE  TUTAHUE,
cOalaHCUPOBAHHBIM PEXUM 3aHATUA W OTHbIXa, pEryspHas Qu3nyeckKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKa pe(IEKCUM, NPU3HAHUEM CBOETO
MpaBa Ha OUIMOKY U TAKOTro K€ MpaBa JPYroro 4eJI0BEKa;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

OpHGHTaHHCﬁ Ha IIPUMCHCHUC MATCMATHYCCKUX 3HAHUU AJI pCIICHUA 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPYXaIoIIeH Cpenbl, IUIAaHUPOBAHUS TOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX IIOCIEACTBUM I OKPYXKAOIIEH Cpenbl, OCO3HAHHEM
rJI00ATBHOTO XapaKTepa KOJIOTUUECKHUX MPOOJIeM U MyTeH UX PEIICHUS;

8) ajanTanusa K U3MEHSIOIMIMMCS YCJIOBUAM COIMAJIBLHOM M NMPHPOIHON
cpeabl:

TOTOBHOCTBHO K I[CﬁCTBHSIM B YCJIOBHAX HCOHpCI[CJ'IéHHOCTI/I, ITOBBIIIICHU KO
YPOBH:A CBOEH KOMIICTEHTHOCTH qcpe3 MPAKTUICCKYI0 ACATCIIbHOCTb, B TOM YHUCJIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM NESITEIHHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIICTEHIIUU U3 OTBITA JIPYTHX;

HEOOXOJIMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHWW, B TOM YHUCIE
(bOpMy.]'II/IpOBaTI) nacu, NMMOHATHA, TUIIOTE3bI 06 O6T>€KTaX U SABJICHUAX, B TOM YHUCJIIC
paHee HEM3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHMH U
KOMIIETEHTHOCTEH, TIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIMI0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOMUHA KOHTPMEDP, KOPPEKTHUPOBATH
MPUHUMAEMbIE PEIICHUS U JACUCTBUS, (OPMYIHPOBATH M OIEHUBATH PHUCKU U
MOCJIEACTBUS, POPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eCTBUSA

Ba3zoBble JJoruueckue JelicTBUA:

e BBIBJISITh U XapaKTE€PU30BATH CYIIECCTBEHHBIEC MTPU3HAKH MATEMATHUYECKUX
OOBEKTOB, MOHATHI, OTHOIICHHN MEXKIy MNOHATUSIMHU, (HOPMYIUPOBATH
ONpENICJICHUS]  TOHSTHM, YCTaHABIMBATh CYILIECTBEHHBIM  IPHU3HAK
KJaccuuKaIii, OCHOBAaHUS JJIsi OOOOIICHUS W CPaBHEHMS, KPUTCPUHU
MPOBOJIUMOTO aHAIIN3A;

e BOCHOPUHUMATH, (OPMYJIHPOBATH U  MPEeOOpPa3OBBIBATH  CYXKICHUSA:
YTBEpJAUTEIbHBIC W OTpHUIATEIIbHBIC, CAWHWYHBIC, YacTHBIC W oOIIue,
YCJIOBHBIE;



BBIBISITD ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M WU
OpOTUBOpeUYMsl B (pakTax, JAaHHBIX, HAONIONECHUAX U YTBEPKICHUSX,
npeajaraTb ~ KPUTEPUM  JJI  BBIABICHHS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHIL;

JIeJIaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JACIYKTHBHBIX H
MHIYKTUBHBIX YMO3AKJIFOUEHHM, YMO3aKIFOUEHHU 110 aHAJIOTUH;
pa30upaTh 0Ka3aTeIbCTBAa MATEMATHYECKUX YTBEPKIACHUHN (MPSMBIE U OT
IPOTUBHOI0), MPOBOAMTH CAMOCTOSTEIBHO HECIOKHBIE JT0Ka3aTelIbCTBA
MaTeMaTHYecKux (PaKkToB, BBICTpaMBaTh AapryMEHTALMIO, IPUBOAUTH
IPUMEpPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Ccrnoco0 pemeHus ydyeOHOW 3adaud (CpaBHUBATH HECKOJBKO
BApHAHTOB pEIICHMs, BBIOMpaTh Hauboyiee MNOAXOASIIMUNA C YUYETOM
CaMOCTOSITENILHO BbIJCJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBare/ibCKHue J1eMCTBUA:

HCITOJIB30BATh BOTIPOCHI KaK WCCIIEIOBATEILCKHA WHCTPYMEHT ITO3HAHWS,
bopMyIUpOBaTh BOMPOCH], (UKCHPYIONIUE MPOTHBOPEUYHE, MPOOIeMy,
CaMOCTOATENFHO YCTaHABIMBAaTh HCKOMOE U JaHHOE, (OPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIIMIO, MHEHHE,

MPOBOJUTh IO CAMOCTOSITEIPHO COCTaBICHHOMY IUTAHY HECIIOKHBIN
DKCIIEPUMEHT,  HEOOJIBIIIOE  HWCCJICJAOBAHWE  TI0  YCTAHOBJIICHUIO
OCOOCHHOCTEH MaTeMaTHYEeCKOrOo OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXy coOO0M;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI MO pE3yJibTaTam
MPOBEIEHHOTO HAOJIOJECHUS, WCCIICIOBAHMS, OLEHUBATH JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yJIhbTaTOB, BEIBOJOB U 000OIIEHHIA;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKKE BBIIBUTaTh
MIPETOI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c undopmanueii:

BBISIBIISITh HEJOCTATOYHOCTh M M30BITOYHOCTH HWH(OpMAIuuM, JTaHHBIX,
HEOOXOAUMBIX JIJIsl PEIICHUS 3a/]auH;

BBIOWPATh, aHAJIM3UPOBATh, CHUCTEMATHU3WPOBATH W HMHTEPIPETUPOBATH
nH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHNUS,

BBIOMpATh (opMy TMpeAcCTaBiCHHs WHGOPMAIMM W WUIUTIOCTPUPOBATH
pelraemMble 3aJayd  CXE€MaMM, JAuarpaMMaMu, WHOW Tpadukodl U ux
KOMOHMHAIIMSIMHU;

OIICHWBATh HAAEKHOCTh WHOOPMAIIMU TIO KPUTEPHUSM, MPEITIOKCHHBIM
YUHUTENIEM WUIH CPOPMYITHUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHuKaTHBHBIE YHMBepPCcaIbHbIe YueOHbIe 1eldCTBUA:



BOCIPUHUMATh U  (OPMYJIHPOBATH CYXKACHHUS B COOTBETCTBHUHM C
YCIIOBUSIMU M LIETSIMU OOIICHUSA, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOUYKY 3pPEHHSI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, /aBaTh MOSCHEHUS IO
XOJy pelIeHus 3a7ja4i, KOMMEHTHPOBATh MOJYYSHHBIN pe3ybTar;

B X0JI€ 00CY>KJI€HHsI 331aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOM TEMBI,
poOJIeMBbI, pelraeMoi 3a/1aun, BHICKa3bIBaTh U], HAICJICHHBIC HA MTOUCK
pEIIeHUsI, COMOCTABIATH CBOM CYXICHUS C CYXICHUSIMHU JIPYTHUX
YYaCTHUKOB AHAaiora, oOHapyXUBaTh pa3iMiyMe U CXOJCTBO IMO3ULUH, B
KOPPEKTHOI popme GpopMyIupoBaTh pa3HOIIACUsl, CBOU BO3PAXKEHUS;
NPEICTaBISITh  pPE3yNbTaThl  pEIICHHs  3aJadd,  JKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C y4ETOM 3a/1a4 MPE3EHTAUN 1 OCOOEHHOCTEN ay TUTOPHH;
NOHMMAaTh W HCHOJb30BaThb  INPEUMYIIECTBA  KOMAHIHOM U
WHANBUAYAIBHON pa0OThl TpW pPEIICHUH YYEOHBIX MaTeMaTHYEeCKHX
3ajay;

NPUHUMATH 1EJIb COBMECTHON AESITENbHOCTHU, TUIAHUPOBATh OPTaHU3AIUIO
COBMECTHOH paboThl, pacmpelneisiTb BHABI pPadOT, JOrOBapUBATHCA,
00CYKIaTh MPOIECC U PEe3yNIbTaT paboThl, 0000IIaTh MHEHUS HECKOIBKUX
JIIOJICH

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCyXIeHus, OOMeH
MHEHUSIMH, MO3TOBbI€ IITYPMbl U JPYTUE), BHIIOJHATH CBOIO YacCTh
paboThl U KOOPAWMHUPOBATH CBOU JCHCTBHS C IPYTUMH YJICHAMH KOMAaH/IbI,
OLICHMBATh KadyeCTBO CBOETO BKJIaJa B OOMIMH MPOIYKT MO KPHUTEPHSM,
c(OopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBepCAJbHbIC yUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJIAThH IUIaH, aJilTOPUTM PEUICHUs 3aiaud (WM ero
9acTh), BBIOMpATh CIOCOO peIieHUs] ¢ YYETOM HMEIONUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb U KOPPEKTHPOBATH
BapUaHTHI pEeIIeHUM ¢ y4ETOM HOBOM MH(GOpPMAIIUH.

CaMOKOHTpOJIb, AMOIMOHAJILHbIN HHTEJJIEKT:

BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJII IIpomecca u
pe3yibpTaTa peluieHus MaTEMaTUIECKOM 3aauu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IpPHU PEUICHUU
3a7a4i, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OITUOOK, BHISIBIICHHBIX TPYIHOCTEH;
OLICHUBAaTh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU IMOCTABJIECHHOW LEIH
U YCIIOBUSIM, OOBSICHSITH MPUUUHBI JOCTHKCHUS WIM HEIOCTHKESHUSI 1IEIIH,
HaxOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATbBI

K koHiy oOyuenuss B 7 kjacce OOyYarOIIMHCA MOMYYUT CIEAYIOIINE
MIPEAMETHBIE PE3YIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

BrinonHsATh, coyeTas yCTHbIE W THUCbMEHHBIE TPUEMBI, apuPMETHUECKUE
JIEUCTBUS C PallMOHATIBLHBIMU YUCIIAMU.

HaxonuTh 3Ha4eHWS YHUCIIOBBIX BBIPAKEHUN, MPUMEHATH Pa3HOOOpPa3HBbIC
CriocoObl M MPUEMBI BHIYUCIICHUS 3HAUYCHHUI JIPOOHBIX BBIPAKEHHUH, COIEpIKaIINX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoauTh OT 0mHON (OPMBI 3alMMCH YUCEN K Jpyroil (mpeoOpa3oBHIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JCCATUUHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOUYUBATH PAllUOHAIILHBIC YUCIIA.

OKpyrasTh yKcia.

BBINONHATh TPUKUIKY U OLEHKY PE3yJIbTaTa BBIUUCICHHM, OLIEHKY 3HAYEHUN
YUCJIOBBIX BbIpaXXEHUU. BBIMOTHATH NEUCTBUSA CO CTEMEHSIMHU C HATypaJbHBIMU
MOKa3aTEISIMH.

[IpuMeHsAT,  NpPU3HAKK ~ JACIMUMOCTH,  pPA3j0KEHHUE Ha  MHOXKHUTEIH
HaTypaJIbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3a7a4M, CBSA3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPOMOPIHOHAIBHOCTHIO BEJIMYMH, TPOIEHTAMH, HHTEPIPETUPOBATH
pe3yabTaThl PElICHHs 3a7a4 ¢ Y4ETOM OTPaHUYEHHM, CBSI3aHHBIX CO CBOWMCTBaMU
paccMaTpUBaEMbIX 0OBEKTOB.

AnredpanvecKue BbIPpAKEHUA

Hcnons30BaTh anreOpanvyecKkyr0 TEPMUHOJIOTUIO U CUMBOJUKY, MPUMEHSThH
e€ B IPOIECCe OCBOCHUS YUEOHOTO MaTepuala.

HaxonuTe 3HaueHUs: OyKBEHHBIX BBIPAKEHUN TNpPU 3aJaHHBIX 3HAYCHHSIX
MIePEMEHHBIX.

Boinmonuate  mpeoOpa3oBaHus — I[EJIOTO  BBIpAXEHUS B MHOTOYJICH
MIPUBECHUEM TIOJIOOHBIX CJIATa€MBbIX, PACKPBITUEM CKOOOK.

BBINONHATh yMHOXKEHUE OJHOWIEHA HAa MHOIOYJIEH M MHOTOWIEHa Ha
MHOTOYJIEH, TPUMEHSTH (hOPMYJIbl KBaJpaTa CyMMBI M KBaJjpaTa pa3HOCTH.

OcCymIeCTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOXHUTEIU C TIOMOIIBIO
BBIHECEHHUSI 3a CKOOKM OOIIEro MHOXWTENS, TPYNIUPOBKH  CIAracMbiX,
npuMeHeHus1 GOPMYJT COKPAIIEHHOTO YMHOKEHHUS.

[IpuMeHsaTh MpeoOpa3oBaHUsl MHOTOWICHOB JJISI PEIICHUST Pa3JIMUHBIX 3a/1a4
13 MaTEMaTHUKHU, CMEKHBIX MIPEJIMETOB, U3 PEaTbHON MPAKTHUKHU.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYpPAIBbHBIMU IOKA3ATEJSIMHU IS
npeoOpa3zoBaHus BHIPAKECHHM.



YpaBHeHUS U HEPABEHCTBA

Pewlaty NMHEWHBIE YpaBHEHUS C OJHOM NEPEMEHHOM, NMPUMEHSS IpaBUiia
nepexo/ia OT UCXOJHOTO YpaBHEHUS K paBHOCUIIbLHOMY emy. [IpoBepsTh, sBisIeTCS
JIY YUCJIO KOPHEM YPaBHEHHUSI.

[IpumensTs rpaduyecKue METOIbI IPU PEIICHUN JTUHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[TogObupate npuMepsbl Map YKUCEN, SBISIIOUUXCA PEIICHUEM JUHEHHOIO
YpaBHEHHUS C ABYMS IEPEMEHHBIMU.

Crpouth B KOOPJAMHATHOW IUIOCKOCTH TpaduK ITUHEHHOTO YpaBHEHUS C
JBYMSI TIEPEMEHHBIMU, TOJB3YACh TIpaPUKOM, MPUBOJUTH MPUMEPHI PEIICHHUS
ypaBHEHUS.

Pemiath cuctembl IBYX JIMHEHHBIX YPaBHEHUN C JBYMS NEPEMEHHBIMU, B TOM
quciie rpaguIecKu.

CocraBisATh W pemiaTh JHUHEMHOE YpaBHEHHE WM CHUCTEMY JIMHEMHBIX
YpaBHEHH TIO YCJIOBUIO 3aJa4d, HWHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3a/1a4 MMOJYyYECHHBIN pe3yJIbTar.

DOyHKUNHA

N300paxkaTh Ha KOOPAUMHATHOM MPSMOI TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpAWHATaM, JTy4H, OTPE3KH, UHTEPBAJIbl, 3aITUCHIBATh YUCIIOBBIC POMEKYTKH Ha
aNreOpandecKoM S3bIKE.

OTMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHU MO 3aJaHHBIM KOOpJAHHATaM,
cTpouTh rpaduku TuHeHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuchiBaTh € MOMOIIBI (YHKIMHA U3BECTHBIE 3aBUCUMOCTH MEXK]Y
BEJIMYMHAMU: CKOPOCTb, BPEMS, pACCTOSHHUE, I[€HA, KOJMYECTBO, CTOUMOCTD,
MIPOU3BOUTEILHOCTD, BpeMsi, 00BEM padOTHI.

HaxonuTe 3HaueHre QyHKIMY 110 3HAYEHHUIO €€ apryMeHTa.

[lonumats rpaduueckuil coco0 MpeACTaBICHUS W aHaIM3a UHGOpPMAaIUH,
W3BJICKATh U MHTEPIIPETUPOBATh MHHOPMAIIHIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K koniy oOyuenus B 8 kuacce oOydarOmIMiiCsS MOJYYHUT CHEAYIOIIHE
MpeAMETHBIE PE3YIbTaThI:

Yucaa v BIYMCICHUSA

Hcnonp30BaTh HayajabHBIE MPEACTABICHUS O MHOYKECTBE ACHCTBUTEIIBHBIX
qucell JJIsl CPAaBHEHUS, OKPYTJICHUS U BBIYUCIICHHM, N300paxkaTh NEeHCTBUTEIbHBIC
Yyycia TOYKaMU Ha KOOPAUHATHOU MPSAMOM.

[IpumensaTe moHSTHE apuPMETUYECKOTO KBAJPATHOTO KOPHS, HAXOAWTH
KBaJIpaTHbIE KOPHU, UCIOJIb3Ysl MPU HEOOXOAMMOCTU KAJIbKYJATOP, BBIOJHSTH
npeoOpa3oBaHus BBIPAKEHUHN, COAEpPKAUIMX KBaJpaTHbIE KOPHH, HCIOJb3YS
CBOMCTBA KOPHEM.



Hcnonb3oBaTh 3amucu OOJBIIMX M MAaJIbIX YUCEN C MOMOIIBIO JIECATUYHBIX
npo0eit u creneHelt yucna 10.

AuredpanvecKue BbIPpaKEeHUA

[IpuMeHAT, TMOHSTHE CTENEHU C IEJNbIM IO0Ka3aTeJIEM, BBINOJIHATh
npeoOpa3oBaHus BEIPAKECHHM, COAEPKAIUX CTETICHHU C IEIbIM IMOKA3aTEeIEeM.

BbINONHATH TOXKJIECTBEHHbIE MPeoOpa30BaHUs PALMOHAIBHBIX BbIPAKEHUI
Ha OCHOBE IMPaBWJI JCUCTBUIN HAJl MHOTOUJICHAMH U aJIreOpandecKUMU APOOSIMH.

PackianpiBaTh KBapaTHBIN TPEXWICH HA MHOKUTEITH.

[IpumensTh mpeodpa3oBaHus BEIPAKECHUN JIJIs1 PEIICHUS Pa3INYHbIX 3a]1a4 U3
MaTE€MaTUKH, CMEKHBIX MPEMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemats nuHelHBIC, KBaJIpaTHbIC ypaBHEHHUS W PAlMOHAIBHBIC YPAaBHCHWSI,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMS IEPEMEHHBIMHU.

[IpoBouTh mpocTeiiiiive uccaeA0oBaHusl YPaBHEHUM U CUCTEM YpaBHEHHM, B
TOM YHCJI€ C TPUMEHEHUEM TpauiecKux mpeAcTaBieHu (yCcTaHABIUBATh, UMEET
Y YpaBHEHUE WIM CHUCTEMa YPAaBHEHUM PEIICHHS, €CId UMEET, TO CKOJIbKO, U
pouee).

[lepexoauTh OT CIOBECHON (OPMYJIMPOBKH 3adaud K €€ airedpandeckon
MOJIEIM C TIOMOIIBIO COCTABJICHUSI YPaBHEHHUS WM CHUCTEMbl YpPaBHEHUH,
HMHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4M MOJyYEHHBIN pe3ybTarT.

[IpumeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB /I CPAaBHEHUS, OLICHKH,
pelaTh JUHEHHbIE HEPaBEHCTBA C OJHOM MEpEeMEHHOM U MX CHUCTEMBI, /1aBaTh
rpauuecKy0 WUTIOCTPALMI0O MHOXKECTBA pEUICHUI HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUNHA

[loHumaTh M KCMONB30BaTh (DYHKIIMOHAJIbHbBIE TOHSTHS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKUE O0O03HAUCHMS), ONMPEACNSITh 3HaueHHE (YHKIUMU 1O 3HAYEHUIO
apryMeHTa, ONpeIeATh CBOMCTBA (PYHKITNH 1O e€ TpaduKy.

Crtpoutsb rpaduku dJeMEHTaApPHBIX GYHKIIUN BUJA:

y=k/x, y =x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBOM
byHKuu 1o e€ rpaduky.

K koHmy oOyuenuss B 9 kjacce OOyYarOIIMKCA TMOMYYUT CIETYIOIINE
MPEAMETHBIE PE3YIbTATHI:

Yucna v BIYMCICHUA

CpaBHUBATH U YIIOPSAJOUYMBATH PAllUOHAIIbHBIC U UPPAllMOHATILHBIE YHCIIA.

BeimonaaTh  apudMeTHdecKkue EWCTBHS C PaAIMOHAIBHBIMU  YHCJIaMH,
coueTas YCTHbIE W TMChbMEHHBIE TPUEMBI, BBIMOJIHATH BBIUUCICHUS C
UPpaLMOHATBHBIMU YHCIAMHU.



HaxoauTh 3HaueHUs CTENEHEW C MEIbIMH IIOKa3aTeisiMU W KOPHEHW,
BBIUUCJIIATH 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyriATh JI€MCTBUTEIbHBIC YHUCJA, BBINOJHATH MPUKUJKY pE3yJibTaTa
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemars nuHENHBIE M KBaJpaTHBIE yYPABHEHWS, YPABHECHUS, CBOASIIMECA K
HUM, POCTEHIITINE IPOOHO-paIlMOHATbHBIE YPABHEHHUS.

Pemate cucrtembl ABYX JIMHEHMHBIX YPABHEHWUW C JIByMs NEPEMEHHBIMH W
CHUCTEMBI IBYX YPABHCHUH, B KOTOPBIX OJIHO YPAaBHEHHE HE SIBJISICTCS JIUHEHUHBIM.

Pemiath TEKCTOBBIE 3ajayd alreOpPaMvdecKUM CIIOCOOOM C  TOMOIIIBIO
COCTaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHUM C ABYMS IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE HUCCICIOBAHNS YPABHEHUW U CUCTEM YPAaBHEHUH, B
TOM YHCJIE ¢ IPUMEHEHHEM TpauiecKuX IpeacTaBieHul (ycTaHABIUBATh, HMEET
JIA YPaBHEHUE WM CUCTEMA YPABHECHUW PEIIEHHUS, €CIIA UMEET, TO CKOJBbKO, U
npouee).

Pemate nmHeElHBIC HEpPaBEHCTBA, KBaJpaTHBIC HEPABEHCTBa, M300pakaTh
pEIICHUE HEPABEHCTB HA YHWCIIOBOM MPSIMOM, 3alKMCHIBATh PEUICHUE C MOMOIIBIO
CHMBOJIOB.

Pemiatp  cucTEMBl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbI  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pakaTh peEHICHHE CHUCTEMBI
HEPABEHCTB HA YMCJIOBOM MPSAMOM, 3aMUChIBaTh PEIIEHUE C IIOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEIIEHUH PA3JIMYHBIX 33]1a4.

DyHKUMHA

PacriosnaBath (yHKIMH HW3y4YeHHBIX BUIOB. [loKa3plBaTh CXEeMAaTHYECKH

pacIoIoXeHe Ha KOOPAUHATHOW TUIOCKOCTH TpadukoB GyHKIWN BUAA: y = kx, y
=kx+b y=ki y=ax2 +bx +¢ y=1x3 y=1\x y = |x|, B 3aBHCHMOCTH OT
3HauYeHUN KOA()PUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth 1 HU300pakaTh CXEMATUYECKU I'papUKU KBaJpaTHUYHBIX (DyHKLUH,
OMMCHIBATH CBOMCTBA KBAJPATHUUHBIX (PYHKIMI MO UX rpadukam.

Pacno3naBaTh kBagpatnuHyio QyHKIUIO 1O GopMylie, TPUBOIUTH IPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peanbHOM KU3HH, (PU3UKU, TEOMETPHUH.

Yucii0BbIe MOCTEAOBATEIBHOCTH U IIPOTPECCHH

Pacrio3HaBaTh apuMeTHUECKYyI0 M TE€OMETPUYECKYIO MPOTPECCUU MpH
Pa3HBIX CIIOCO0AaX 3a/IaHuA.

BbINONHATE  BBIUMCIEHHMST C  HUCHOJb30BaHUEM (OPMYJI N-ro  4ieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCUid, CyMMBI IIEPBBIX N YJIEHOB.

N300paxkath wi€Hbl MOCIEIOBATEIbHOCTH TOYKAMU HA KOOPJIUHATHOM
IIJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIE C YHCIOBBIMH ITOCIEIOBATEIBHOCTSIMH, B TOM
YHCIIC 33JIaYU M3 PeaIbHOH JKU3HU (C UCIOJIb30BAaHUEM KaJIbKYJIATOPA, MU(PPOBBIX
TEXHOJIOTHUHA).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

Kosmn4yecTBo 4acos DJIeKTPOHHbIE
HanMeHnoBaHue pa3/iesioB U TeM undposbie
Ne ni/m P Kontpoabnubie | IlpakTHueckue (upp )
NMporpaMMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypchl
| Yucna u Beruncienus. PanmonanbHbie 75 1 bubnuorexa [JOK
qyucia https://m.edsoo.ru/7f415b90
but6mmoreka [{OK
2 AnreOpanyeckue BhIpaKeHUs 27 1 hits://m.cdsoo.ru/7f41 5590
but6mmoreka [JOK
3 YPaBHCHMS W HEPABCHCTBA 20 I https://m.edsoo.ru/7f415b90
bu6nuoreka [JOK
4 Koopawsatet u rpaguicu. Gyniin 24 ! https://m.edsoo.ru/7f415b90
bu6nuoreka [JOK
IT 1
> OBTOpeHHE 1 0000menne 6 https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 102 5 0




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/iesioB U TeM undposbie
Ne ni/m P Konrpoabubie | IlpakTuueckue (upp )
NporpamMMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchbl
but6mmoreka [JOK
1 Yucna u Beruncnenus. KBagpatHele KopHH 15 hitps://m.cdsoo.rw/7f41 7afg
) Uucna u BeruucieHus. CTeneHsb ¢ 1eIbIM 7 1 bubnuorexa [JOK
IoKa3arejeM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckre BbIpaKeHHUS. 5 bubmuorexa [JOK
KBanpaThblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreGpanyeckue BbIpaKeHHUs. 16 bubmmoreka [IOK
Anrebpanueckast 1poOb https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHCTBa. KBasipaTHbie bubnmnoreka [JOK
5 15
YpaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus U HepaBeHCTBA. CHCTEMBI bubnuoreka LIOK
6 . 13 1
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
7 YpaBHeHus U HepaBeHCTBA. HepaBeHcTBa 12 hitps://m.cdsoo.rw/7f41 7afg
bu6nuoreka [JOK
8 DymKiun. OCHOBHbIC MOHATHS > https://m.edsoo.ru/7f417af8
bu6nuoreka [JOK
? DymKun. qucnospie pynxin o https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
IT 1
10 OBTOpeHKE 1 0000menNe 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 103 3 0




9 KUIIACC

KoaunuecTBo yacoB DJIEeKTPOHHbBIE
HanMeHoBaHMe pa3iesioB U TeM undpoBbie
Ne ni/m P Kontpoabnubie | IlpakTuueckue (1uubp )
NMPOrpamMmbl Bcero odpa3oBaTe/bHbIE
padoThbI padoThbI
pecypchl
| Uucna u BeruucieHus. [JleiicTBUTeNbHbIC 9 bu6mmoreka [IOK
1 (IE] https://m.edsoo.ru/7f419d08
) YpaBHEHHs 1 HEPABEHCTBA. Y paBHEHUS C 14 | bubnmoreka [JOK
OJHOU MEPEMEHHOU https://m.edso0.ru/7{419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnmnoreka [JOK
YpaBHEHUH https://m.edsoo.ru/7f419d08
bu6mmorexa [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 hitps://m.cdsoo.rw/7E419d08
bu6muoreka [JOK
1 1 1
. OymruH 6 https://m.edsoo.ru/7f419d08
bubmnoreka LIOK
6 UucnoBble OCIEA0BATEILHOCTH 15 1 hits://m.cdsoo.ru/7f419d08
. [ToBTOpEeHME, 0000IIEHUE, CUCTEMATH3AIIHS 13 | bubmoreka [JOK
3HAaHUH https://m.edso0o.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 3 3







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
Jlara
Ne uudposbie
Tema ypoka Konrpoasbnbie | IlpakTuyeckmne | H3Y4YEeHH
n/n Bcero oOpa3oBaTe/ibHbIEC
padoThbI padoTsbI A
pecypchl
1 [ToHsiTHE panOHATIBHOTO YKCIIa 1
2 PammmonansHBIE Ymcna 1
3 UucnoBble BbIpaXKEHUS 1
4 UYucnoBble BEIPAKEHUS 1
5 YucnoBble BhIpaKEHUS C 1
MepEMEHHBIMU
6 BBoHas koHTposibHAsA 1 1
7 YucoBble BEIPAKEHHUS C 1
NepeMEeHHBIMHU
CpaBHeHUE 3HAUEHUI BBIPAXKEHUN 1
9 CBoMCTBa ASUCTBUH HaJ YHCIAMH 1
10 CBoiicTBa ACHCTBUM HAJ YUCIAMU 1 bubmmorexa [IOK
a a https://m.edsoo.ru/7f4211de
1 ToxmectBa. ToxxnecTBEHHBIE 1 bu6mmoreka [IOK
npeoOpa30BaHUsI BBIPAKESHUN https://m.edsoo.ru/7f421382
12 ToxxmectBa. ToxxaecTBEHHBIE | bubmnoreka [IOK
npeoOpa3oBaHMs BRIPAKEHUN https://m.edsoo.ru/7f42154¢
13 ToxnaecTBa. ToxaecTBEHHBIE ) bu6mmorexka [JOK
npeoOpa3oBaHMs BRIPAKEHUN https://m.edsoo.ru/7f4218be
14 YpaBHEHHE U €ro KOpHU 1




JIuneliHOE ypaBHEHHE C OJHOU

15 .
IIEpEMEHHON
16 JInneinoe {paBHeHI/Ie C OIHOH
NIEPEMEHHON
17 Jluneiinoe }:paBHeHI/Ie C OJTHOU
epeMEeHHOM
13 Pemenne 3ua21aq C IIOMOIIBIO
ypaBHEHUN
19 Pemenne 3val1aq C IIOMOIIIBIO
ypaBHEHUN
20 Pemenue 3va;[aq C MMOMOILBIO
ypaBHEHUN
)1 Pemenue 3a1a4 ¢ momoIsio
ypaBHEHUU
” Pemenue ?:az[aq C TIOMOIIIBIO
ypaBHEHUM
” KonTponbhas pabota no teme
"YpaBHeHHEe ¢ OJTHOM ITepeMeHHOI"
24 HucnoBble IPOMEKYTKH
25 Uro takoe pyHKIHUSA
2% Boruncnenue 3HaueHus GyHKIUU O bubmuotexa [JOK
¢bopmyie https://m.edsoo.ru/7f41feec
27 I'paduk byskmmm
28 I'padux Gpynkumm
29 [IpsiMast mponopLKMOHANBHOCTD U €€
rpaduk
30 IpsiMast IPOIIOPIHOHATBHOCTD H €€ Bubauroreka IIOK




rpadpux

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

bu6mmorexa [JOK

31 Janeiinas ysKit u € rpagux https://m.edsoo.ru/7f41£fd70
32 JIuneitnast GpyHkus u e€ rpaduk
33 Jluneiinas GyHkuus u e€ rpadux
14 Ormpenenenue CTereHu ¢ bubmnoreka [IOK
HaTypaJIbHbIM MOKa3aTejieM https://m.edsoo.ru/7f421382
35 OrnpeziesieHe CTETIEHH C bubnmorexa [JOK
HAaTypaJbHBIM NTOKA3aTENEM https://m.edsoo.ru/7f42154¢
36 YMHOXEHUE U JIeJICHNE CTereHen bubmmorexa [IOK
https://m.edsoo.ru/7f4218be
37 VYMHOXKEHHUE U JIeJICHUE CTEIICHEH bubmorexa HOK
https://m.edsoo.ru/7f42276¢
18 Bo3Benenue B cTeneHb Mpon3BeICHUS bubmmorexa [JOK
U CTEIECHU https://m.edsoo.ru/7f422930
39 Bo3sBenenue B cTeneHpb Mpou3BeIeHUS bu6mmoreka [JOK
W CTCTICHU https://m.edsoo.ru/7f422af2
40 Bo3BeneHnue B crenieHb NPOU3BEACHUS bubnnoreka [JOK
U CTEIEHU https://m.edsoo.ru/7f422¢cc8
41 OnHousIeH U ero CTaHAapTHBIN BUJT bubmorexa HOK
https://m.edsoo.ru/7f422fca
47 YMHOXXE€HUE OJJHOUJICHOB. bubmuotexa [JOK
Bo3Benenue oqHOWIEHA B CTENEHD https://m.edsoo.ru/7f423182
13 VYMHOKEHHE OJHOYJICHOB. bu6mmoreka [IOK
Bo3sBenenne onHousieHa B CTENICHD https://m.edsoo.ru/7f42432a
44 OyHKIMU y = X* My = X3 U UX bubnuoteka [JOK

rpaduKH.

https://m.edsoo.ru/7f42464a




OYHKIMH Yy = X* Uy = X3 U UX

bubmuoreka [JOK

45 rpadukm. https://m.edsoo.ru/7f424¢12
46 OyHKIMU y = X* My = X3 U UX bub6numorexa [IOK
rpadukm. https://m.edsoo.ru/7{424{d2
47 MHoOrousieH 1 ero CTaH1apTHBIN BU bubmorexa [OK
https://m.edsoo.ru/714251d0
48 MHoOrousieH 1 ero CTaHIapTHBIN BU bubnmorexa [IOK
https://m.edsoo.ru/7f423312
49 Cli0’keHHEe ¥ BbIYUTAHUE bubmuorexa [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f4237fe
50 CnoxxeHue 1 BbIYUTaHUE bubnuoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f4239de
51 VYMHOXEHNE OTHOWIEHA Ha
MHOTOYICH
59 YMHOKEHUE OJHOYJICHA Ha
MHOTOUJICH
53 YMHOKEHUE OJHOUJICHA HA
MHorouwieH. CamocTosiTenbHas paboTa
54 Brinecenne 0011ero MHOKHUTEINS 3a
CKOOKH
55 Brinecenue 0011ero MHOKHUTEINS 3a bubmuotexa [JOK
CKOOKH https://m.edsoo.ru/7f420482
56 BriHecenne 00111ero MHOKHTES 32
CKOOKH
57 Brinecenune o01mero MHOKHATENIS 3a Bbu6mmoreka [JOK
cko0ku. CamocrosiTenpHas paboTta https://m.edsoo.ru/7f42064e
58 [IpakTuyeckas pabota o Temam bubnuorexa [IOK




"CyMMa 1 pa3HOCTh MHOT'OWIEHOB.",
"[IpousBenenuie oqHOUICHA U

https://m.edso0.ru/7f420806

MHOToujIeHa"
59 YMHOKE€HUE MHOTOWICHA Ha bubmuorexa [IOK
MHOTOYJIEH https://m.edso00.ru/7f4209a0
60 YMHOXXEeHHEe MHOTOYJIeHa Ha bu6mmoreka [IOK
MHOTOYJICH https://m.edsoo.ru/7f420e6e
61 YMHOKEHHE MHOTOYJICHA Ha bubmnoreka [IOK
MHOI'OYJIEH https://m.edsoo.ru/7f427¢32
2 Pasnoxxenne MHOro4IcHa Ha Bbu6mmoreka [JOK
MHOKUTENIH CIIOCOOOM IPpYyIIHUPOBKU https://m.edsoo.ru/7f427¢8a
Paznoxxenre MHOro4ieHa Ha bubmuoreka [JOK
63
MHOXHTEJH CII0OCOOOM IPYIIUPOBKH https://m.edsoo.ru/7f42836¢
64 Pa3znoxenne MHOrOUwIeHa HA
MHOKHUTEH CIIOCOOOM IPYINIHPOBKH
65 [TpakTrueckas paboTa Mo Teme
"IIpousBeneHne MHOTOUJICHOB"
66 Bo3Benenue B kBaapar u B KyO
CYMMBI Y PA3HOCTH JIBYX BBIPOKCHUN
67 Bo3sBenenue B kBaapar u B Ky0 bu6mmoreka [JOK
CYMMBI U Pa3HOCTH JBYX BBIPaKCHUN https://m.edsoo.ru/7f4284de
68 BosBenenue B kBaapar u B Ky0 bubnuoreka [IOK
CYMMBI U Pa3HOCTH JBYX BBIPaKCHUI https://m.edsoo.ru/7f42865a
Paznoskenre Ha MHOXXUTEH C
69 MIOMOILBIO (POPMYJT KBaApaTa CyMMBI bubamorexa LOK
m pMY P y https://m.edsoo.ru/7f4287d6
Y KBaJpaTa pa3HOCTU
70 PazjioxeHre Ha MHOKHTEIH C




MOMOIIBIO (POPMYJTT KBaIpaTa CyMMBI
U KBaJpaTa pa3HOCTU

YMHOK€EHUE pa3HOCTH JIBYX

71

BBIpXXEHUI Ha KX CYMMY
7 YMHOXEHUE Pa3HOCTH IBYX bubmuorexa [IOK

BBIPAKEHUM Ha UX CYMMY https://m.edsoo.ru/7f421044
7 Paznoxxenue pasHOCTH KBaJpaTOB Ha bubmnorexa [IOK

MHOXUTEIU https://m.edsoo.ru/7f41de76
74 Pa3noxxeHne pasHOCTH KBaJIpaToB Ha bubnuorexa [IOK

MHOXHWTEIN https://m.edsoo.ru/7f41dff2
75 Pa3nosxeHne Ha MHOXKHUTEIN CYMMBI U

pa3HOCTH KyOOB
76 Pa3znoxeHne Ha MHOXKHUTEIN CYMMBI

pa3HOCTH KyOOB

[IpakTrueckas padota o teme "
77 Paznoctb kBagparos", " Cymma u

pa3HOCTh KyOOB"
73 [Ipeo6pa3oBaHue 11€710T0 BBIPAXKEHUS bubnnorexa [IOK

B MHOT'OYJIEH https://m.edsoo.ru/7f41el6e
79 [Ipeo6pa3oBanue 11€710T0 BbIPAXKEHUS bub6nuorexa [IOK

B MHOTOWIEH https://m.edsoo.ru/7f41e42a
20 [IpeoOpa3oBaHue 1EIOT0 BHIPAKEHHS bubnuoreka [IOK

B MHOTOYJIEH https://m.edsoo.ru/7f41e8a8
21 [IpuMeHeHHe pa3TUUHBIX CIOCOO0B bubnuorexa [IOK

JUIA pa3sIoKEeHUS Ha MHOKHUTEIU https://m.edsoo.ru/7f41ed80
%) [IpumeHeHue pa3IMYHBIX CIIOCOO0OB

JJI pa3JIOKCHHA Ha MHOXUTCIIN




[IpuMeHeHne pa3ITUYHBIX CIIOCOO0B

bubmuoreka [JOK

83 JUISL Pa3JIOKEHUs HA MHOXKUTEIU https://m.edsoo.ru/7f41ea24
[IpakTuueckas paboTa Mo Teme
84 "ITpeoOpa3oBanue LEIBIX
BBIpAKEHUN"
25 JIuneliHOe ypaBHEHHE C IByMs bubmuorexa [JOK
IIEPEMEHHBIMU https://m.edsoo.ru/7f41ef06
26 I'paduk nuHEHHOTO YpaBHEHHS C
JBYMsI IEPEMEHHBIMU
%7 Cuctembl TUHEHHBIX YpaBHEHUH C bubnmorexa [JOK
JIBYMsI IEPEMEHHBIMU https://m.edsoo.ru/7f41f078
28 Cucrembl TUHEHHBIX YpaBHEHUH C bubnunorexa [JOK
JABYMs IIEPEMEHHBIMU https://m.edsoo.ru/7f41f1fe
bubnunoreka [JOK
89 Cnocob moacTaroBKi https://m.edsog)_.[ru/7f427282
bubnmoreka [JOK
%0 (niocob noAcTaroBKH https://m.edsoc])_.[ru/7f427412
bubnnorexa [JOK
o1 Criocod croxenns https://m.edsoi_.[ru/7f426dle
92 Crniocob cnoxxeHus
93 Pemenue 3va;[aq C MIOMOILIBIO CUCTEM
ypaBHEHUI
94 Pemenue 3vaz[aq C MIOMOILBIO CUCTEM
ypaBHEHUH
95 Pewenne iaz[aq C IOMOIIBIO CUCTEM
ypaBHEHUH
96 [ToBTOpEHNE OCHOBHBIX MOHATHI U bubnuoreka [IOK

METOJIOB Kypca 7 Kjacca, 00001meHne

https://m.edsoo.ru/7f429¢c6¢




3HAHUHI

[ToBTOpEHUE OCHOBHBIX OHATUN U

bu6nmmoreka [IOK
o7 MeTOH?B kypea 7 iacea, 06o0uwenne 1 https://m.edsoo.ru/7f41£f50a
3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHATUN U
98 METOH0B Kypca 7 Kiacca, 00001neHne 1 Brabmaorexa [IOK
Hv yp ’ B https://m.edsoo.ru/7f429{32
3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHATUN U
99 METOIOB Kypca 7 Kiracca, 00001IeHue 1 Brbmrorexa LIOK
Hu yp ’ = https://m.edsoo.ru/7f42a0e0
3HAHUNA
[ToBTOpEHNE OCHOBHBIX IMOHATUH H
100 METOIOB Kypca 7 Kiacca, 00001eHne 1
3HaHUHU
bubmnorexa [IOK
101 T 1
0 OZI0BAst KOHTPOJILHAA padoTa https://m.edsoo.ru/7f42a27a
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
102 METOZOB Kypca 7 Ki1acca, 00001IeHne 1 Bubmmorexa OK
HOB KYP » ODOPI https://m.edsoo.ru/7f42a900
3HAHUN
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
Jlata
nudposbie
Nen/m | Tema ypoka Konrtpoubnsbie | IIpakTnyeckue | H3yYeHH
Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI A
pecypchl
1 PanmonanbHbie BEIpakeHUS 1 bubmmorexa IIOK
p https://m.edsoo.ru/7f42d452
2 Panmonanbabie BEIpakeHUS 1 bubnmorexa [IOK
p https://m.edsoo.ru/7f42eaaa

3 OcHOBHOE CBOMCTBO ApOOH. I

Coxparenue npobei
4 OcHOBHOE CBOMCTBO ApOOH. 1

Coxkpaienue apodeit
5 Brojanas koHTponbHas padboTa 1 1
6 Crno)xeHue v BBIYUTaHuE ApoOeii ¢ |

OJIMHAKOBBIMH 3HAMEHATEISIMU
7 CrnosxeHue v BBIYUTaHUE APOOEii ¢ 1

OJIMHAKOBBIMU 3HAMEHATEIISIMU
g CrnosxeHue ¥ BBIYUTaHUE APOOeii ¢ 1

pa3HBIMH 3HAMEHATEIISIMHU
9 Crno)xeHue ¥ BBIYUTaHUE APOoOeH C |

pa3HBIMU 3HAMEHATEISIMHU
10 CrnoxeHue ¥ BEIYUTaHUE ApOoOei C | bubnuorexa [JOK

pa3HbIMU 3HaMEHATEIISIMU https://m.edsoo.ru/7f42d862
1 YMHoxeHue apooeit. Bo3senenue | bubnmorexa [JOK

IpoOu B CTEIEHb https://m.edsoo.ru/7f42d862




12 YMmHoxeHue apobeii. Bozenenue bubnunorexa [JOK
JpoOu B CTEIEHb https://m.edsoo.ru/7f42d862
bu6mmoreka [JOK
1 N
3 Jlenerne npodeii https://m.edsoo.ru/7f42dd26
. bubmuoreka [JOK
14 Jlenerme apobeii https://m.edsoo.ru/7f42ded4
15 [Ipeobpa3oBanue panoOHaIbHBIX bub6nuoreka [IOK
BBIPAKCHUU https://m.edsoo.ru/7f42e0be
16 [IpeobpazoBanue paroHATBHBIX bub6nuorexa LIOK
BBIPAKECHUU https://m.edsoo.ru/7f4354a4
bubmuoreka [JOK
1 o = ¢
7 ynicms y = l/x n ¢€ rpagpux https://m.edsoo.ru/7f42¢262
N bubmuoreka [JOK
1 o =
8 yuisty = kix ut e€ rpagux https://m.edsoo.ru/7f436098
19 CamocrosiTenbHast paboTa 1o Teme bubnunorexa [JOK
"ParnroHansHbIe 1pOOH" https://m.edsoo.ru/7f435648
. bubmuoreka [JOK
20 JICHCTBATEIBHEIC HHCIa https://m.edsoo.ru/7f435648
KBanparusie kKopHHU.
21 A HI(Lil))MeTquCKEﬁ KBaJpaTHBIN bubmmorexa LIOK
p AP https://m.edsoo.ru/7f435648
KOpPEHb
KBanparusie KOpHHU.
22 A HZgMeTquCKEﬁ KBaJpaTHBIN bubmmorexa LIOK
P AP https://m.edsoo.ru/7f43599a
KOpEHb
bu6mmoreka [JOK
2 2=
3 YpapHeHne Bija X* =2 https://m.edsoo.ru/7f435ed6
24 Haxoxnenue npuOImkEHHBIX

3HAYCHUH KB AApaTHOI'O0 KOPHA




25 Oynkms y = VX u eé rpaduk
2% KBanpaTHblii KOpEHb U3 bubnuorexa [IOK
MIPOU3BEACHUS U 1podU https://m.edsoo.ru/7f42fd38
7 KBagparuslii KOpeHb U3 bubnuotexa [JOK
MIPOU3BEICHUS U APOOH https://m.edsoo.ru/7f42fd38
28 KBagparHblii KOpEHb U3 CTENIEHU bubnmorexa [IOK
AP P https://m.edsoo.ru/7f42ec80
29 KBagparHblii KOpEHb U3 CTETIEHU bubmmorexa [JOK
P p https://m.edsoo.ru/7f430382
CamocTosTenbHas paboTa 1o Teme
"Apu(dMeTHUCCKUI KBaIpaTHBIA
30 KopeHb. CBolicTBa
apuMeTHYECKOro KBaJpaTHOTO
KOpHS
BriHeceHre MHOXKUTENS U3-T10]1
31 3HaKa KOpHs. BHeceHne MHOXUTENsS
10J1 3HaK KOpHs
BriHECEeHHE MHOXKUTENS U3-T10]1
32 3HaKa KOpHs. BHeceHne MHOXHTENSA bubmmorexa [TOK
PHA. https://m.eds00.1u/7f4308¢6
10/ 3HAaK KOpPHS
1 [Ipeo6pa3oBanue BbIpaxeHU, bubnuorexa [IOK
COZEpKAIIUX KBAJIPATHBIE KOPHU https://m.edsoo.ru/7f430a8a
34 [Ipeobpa3oBanue BbIpakeHU, bubnuorexa [IOK
COZIEpKAIINX KBAJIPAaTHBIE KOPHU https://m.edsoo.ru/7f430f44
35 [IpeobpazoBaHue BoIpaXKeHHI, bubnuorexa LIOK
CoZieprKallIuX KBaJApaTHEIE KOPHU https://m.edsoo.ru/7f430f44
36 CamocrosTenbHas paboTa 1o Teme bubnnoreka [JOK

"[IpumeHeHne CBOMCTB

https://m.edsoo.ru/7f43128¢c




apru(METHYECKOTO KBaPaTHOTO

KOpHs"
37 Hemonnrle xBagpaTHbIE YpaBHEHUS buGnnorexa [IOK
Ap yp https://m.edsoo.ru/7f4315¢c0
38 Henomnasle kBagpaTHbIE YPaBHEHN buGnnorexa [IOK
P yp https://m.edsoo.ru/7f4318c2
39 ®dopmysia KOpHEN KBaJIpaTHOTO bub6nuoreka [IOK
YpPaBHEHHUS https://m.edsoo.ru/7f431a20
40 dopMya KOpHEU KBaIpaTHOIO bub6nuorexa LIOK
YpaBHEHHUA https://m.edsoo.ru/7f43259¢
A1 KoHnTtposbHas paboTa 3a mepBoe bubnuoreka [IOK
MOJIyroaue https://m.edsoo.ru/7f432736
bu6mmoreka [IOK
42 P
CLICHHC 3a/1a4 https://m.edsoo.ru/7f432736
bu6mmoreka [JOK
43 P
CLICHHE 3a1aq https://m.edsoo.ru/7f431d36
bu6nmoreka [JOK
44 T B
copeMa bucta https://m.edsoo.ru/7f42eela
Bbu6mmorexa [JOK
4 T B
> copeMa bueta https://m.edsoo.ru/7f42eecla
CamocTosiTenbHas padboTa 1o Teme
46 "KBaapaTHOoe ypaBHEHHUE U €T0 bubmorexa LHOK
HE) yp https://m.edsoo.ru/7f42eecla
KOpHU
47 KBanpatubeiii TpéX4iIeH U €ro KOpHHA buGnnorexa [IOK
AP P p https://m.edsoo.ru/7f42f158
48 KBanpatHbeiii TpEXWIEH U €TI0 KOPHU bubmmorexa LHOK
P p P https://m.edsoo.ru/7f42{3{6
49 Pa3znoxxeHue KBagpaTHOTO bubnunoreka LIOK




TPEXWICHA HA MHOXKHUTEIN

https://m.edsoo.ru/7f42{5a4

50 Pemienue 1poOHBIX palliOHAIBHBIX bubnuorexa [IOK
YpaBHEHUH https://m.edsoo.ru/7f42fef0
51 Pemennie 1poOHBIX paliuOHAIbHBIX bubnuotexa [JOK
ypaBHEHUH https://m.edsoo0.ru/7f430076
bu6mmoreka [IOK
52 Pewerre sanax https://m.edsoo.ru/7f43c542
bu6mmoreka [IOK
53 P
CLICHHC 3a/1a4 https://m.edsoo.ru/7f43¢3d0
bu6mmoreka [JOK
54 P
CHICHAC sa%ad https://m.edsoo.ru/7f4328c6
CamocTosiTenbHast paboTa 1mo Teme
55 "JlpoOHBIEC palliOHAIbHBIC bubmorexa HOK
P F ! https://m.edsoo.ru/7f432b6e
ypaBHEHUs
56 YpaBHeHUE ¢ IBYMs IEPEMEHHBIMU bubmuorexa [JOK
u ero rpadux https://m.edsoo.ru/7f42f75¢
57 VYpaBHEHHE ¢ IBYMS IEPEMEHHBIMU bubnuotexa [JOK
U ero rpaduk https://m.edsoo.ru/7f42{8f6
HccnenoBanue cucrem aByx
58 JIMHEWHBIX YPAaBHEHUH C JBYMSI bubmmorera [JOK
P el https://m.edsoo.ru/7f4301 2
TIePEeMCHHBIMU
59 I'paduueckuii ciocod pemeHus
CUCTEM ypaBHEHUI
60 Anrebpanueckuii crnocod penieHus
CUCTEM ypaBHEHUI
61 Anrebpanyeckuii crocod perneHus

CHUCTEM ypaBHeHI/Iﬁ




62

Pemenue 3agau

63 Pemienue 3agau
64 Pemrenue 3amgau
CamocTosiTenbHas padboTa 1o Teme
65 "YpaBHEHHUs ¢ IByMs [IEPEMEHHBIMU
U UX CUCTEMBI
66 UucnoBble HEPABEHCTBA
67 UYucnoBble HEPABEHCTBA bubmmorexa LIOK
https://m.edsoo.ru/7f43d6d6
68 CBolicTBa YHUCIOBBIM HEPABEHCTB bubmmorexa LIOK
https://m.edsoo.ru/7f43d6d6
69 CBolicTBa YHUCIOBBIM HEPABEHCTB
70 CrnoxeHue ¥ yMHOKEHUE YNCIIOBbIX
HEPABEHCTB
71 [Tepeceuenue u 0ObeIMHEHNE
MHO>KECTB
72 YucnoBbie TPOMEKYTKH
7 Pemenne H?paBeHCTB C OJTHOM
epEMEHHOM
74 Pewmenne HﬁipaBeHCTB C OIHOM
HEPEMEHHOU
75 Pemenue HepaBeHCTB ¢ OJHOM bubnuoreka [IOK
NIEPEMEHHOMN https://m.edsoo.ru/7f42¢692
76 Pemienue cucreM HEpaBEHCTB C bubmuorexa [JOK
OJTHOW MEPEMEHHOMN https://m.edsoo.ru/7f42c¢840
77 Pemenue cucrem HEpaBEHCTB ¢

OJIHOM MEepEeMEHHOM




Pemenue cucrem HEpaBEHCTB ¢

bubmuoreka [JOK

8 OJIHOM MEPEMEHHOM https://m.edsoo.ru/7f42cb88
CamocTosiTenbHast paboTa 1mo Teme
79 "HepaBeHcTBa ¢ O1HOM EpeMEHHOMN bubmorexa [OK
X CHCTeMb" https://m.edsoo.ru/7f42cd2c
20 Oynkiusa. O61acTh ONpeACICHUS |
MHOYXECTBO 3HAYCHHUH (PyHKIIUN
21 Oyukuus. O6nacTp onpeaeacHus u bubnuorexa [JOK
MHOECTBO 3HaYeHUN (HYHKIIHMH https://m.edsoo.ru/7f42c9e4
bubnuorexa [JOK
82 T'onosas kouTposIbHas padora https://m.edsocI)_.[ru/7f4209e4
83 CaoiicTBa QyHKIIUN
. N bubnuorexa [JOK
84 CBoficTBa MHHCHHOM (yHKLH https://m.edsoi_.[ru/7f433012
85 CroiictBa pyHKIMH y = k/xny = Vx ng:?;;?:;;(]fr(zﬁf%wm
86 CaoiicTBa QyHKIMA y = k/x 1y = Vx
87 CaoiicTBa QyHKImiA y = k/x 1y = Vx
28 OrnpezenieHne CTETEHH C LETbIM
OTPHULIATEILHBIM TTOKA3aTeNIeM
29 OrnpezeneHne CTENEeH! C LETbIM
OTpHUIATENBHBIM [TOKa3aTeJIeM
90 CBolicTBa CTENEHH C LIEJIBIM
MoKasaTeyieM
91 CBoICTBa CTCTICHH C IIEJIBIM bubmuoreka [JOK
noxkasarejieM https://m.edsoo.ru/7f434bbc
92 CBoJiCTBa CTEINEHH C IIEJTBIM




IIOKa3aTcjiIcM

93 TlonsaTue crangapTHOrO BUAA YuUCIa bubnmorexa LIOK
Aap a https://m.edsoo.ru/7f4343e2
94 Pemenue 3a1a4 ¢ O0JIBIIUMU U bubmuorexa [JOK
MaJbIMHU YHCJIaMU https://m.edsoo.ru/7f434572
95 Pemenue 3agad ¢ 0OIBIIUMH H bubmuorexa [JOK
MaJIbIMH YHCJIaMU https://m.edsoo.ru/7f434d38
[ToBTOpEHNE OCHOBHBIX MOHSATHUNA U
96 METOJIOB KYPCOB 7 U 8 KI1aCCOB bubmorexa LOK
FOB KYP . ’ https://m.edsoo.ru/7f4371aa
0000111eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX IMOHATHH H
97 METOJ0B KypCcOB 7 1 & KJIacCOB bubmmorexa LHOK
OB KYP N ’ https://m.edsoo.ru/7f434eb4
0000111eHHe 3HAHUHI
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
98 METO/IOB KypCOB 7 1 8 KIIaCCOB,
00001116 HNE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX MOHSATUH H
99 METOJZIOB KypCcOB 7 U 8 KJIacCOB bubnnorexa [IOK
JIOB KYP . ’ https://m.edsoo.ru/7f43736¢
000011eHEe 3HAHUHA
[ToBTOpEHNE OCHOBHBIX MOHATUH U
100 METOJZIOB KypCcOB 7 U 8 KJIacCOB bubnnorexa [IOK
FIOB KYP . ’ https://m.edsoo.ru/7f437510
00001IeHE 3HAHUHA
[ToBTOpPEHNE OCHOBHBIX MIOHITHH H
101 METOJIOB KYPCOB 7 U 8 KJI1aCCOB bubmorexa LOK
A yp . ’ https://m.edsoo.ru/7f4376b4
000011eHNEe 3HAHUHA
IToBTOpEHNE OCHOBHBIX MOHSATUNA U
bu6mmoreka [IOK
102 METOJIOB KypcOB 7 1 8 KJIacCoB,

0000111eHNE 3HAHUNA

https://m.edsoo.ru/7f436b88




OBIIEE KOJIMYECTBO YACOB ITO
[NPOTPAMME

102




9 KUIIACC

KoaunuecTBo yacos DJIeKTPOHHbIE
Ne Aara nudposbie
w/n Tema ypoka Beero KonTpoabubie | IlpakTuyeckue | H3Yy4YE€HH 06pazoBaTeNbHEIe
padoThbI padoThbI A pecypen
| JHeicTBus Hag ACHCTBUTEIbLHBIMU |
YUCIaMHU
5 JeicTBust Haa ACHCTBUTEIHLHBIMU |
YUCITaMHU
3 JleWcTBust Haa AEHCTBUTEILHBIMU |
YUCIaMHU
4 CpaBHeHME JIEHCTBUTENIbHBIX YHCET 1
CpaBHeHME IEHCTBUTEIIbHBIX YHCET 1
6 [TorpemrHoCTh ¥ TOYHOCTH |
MPUOJIHKESHUS
7 [TorpemrHoCTh ¥ TOYHOCTH |
pUOIKEHUS
8 BBoaHas koHTposbHAs paboTa 1 1
9 Pa3mepbl 00bEKTOB U ATUTENHEHOCTD |
MIPOLIECCOB B OKPYKAIOLEM MUPE
10 IIpakTHKO-OpUEHTUPOBAHHBIE 3a1a4U 1 bubmmorex LIOK
https://m.edsoo.ru/7f43bf66
11 [IpakTHKO-OpUEHTHPOBAHHBIE 3a/1a4U 1
12 [IpakTHKO-OpHUEHTHPOBAHHBIE 33/1a4U 1 bubmorexa OK
https://m.edsoo.ru/7f43c542
13 CBO#CTBa YETHOCTH M HEUETHOCTH 1 bubmorexa IIOK




byHKIUH

https://m.edsoo.ru/7f43¢c542

14 CBoiicTBa YETHOCTH U HEYETHOCTHU bubnuoreka [JOK
byHKIUH https://m.edsoo.ru/7f43¢3d0
15 I'paduiku 1 cBOMCTBA HEKOTOPHIX bubnuotexa [JOK
BHJIOB (DYHKITHIT https://m.edsoo.ru/7f43¢3d0
16 I'paduku 1 cBOICTBA HEKOTOPHIX
BHJIOB (DYHKITHIT
17 d)yIiKumI y = ax?, e€ rpaduk u
CBOHCTBa
18 Oyukius y = ax?, e€ rpaduk u bub6nuorexa LIOK
CBOMCTBA https://m.edsoo.ru/7f43c9b6
19 I'paduku pynkuuil y =ax>+nuy = bubnuoreka [IOK
a(x-m)? https://m.edsoo.ru/7f43c9b6
20 I'padukn Gpyakmmii y =ax*+nuy =
a(x-m)?
1 I'paduku Gpynkmmii y =ax*+nuy =
a(x-m)?
” [TocTpoenue rpaduka KBaApaTUIHON
byHKITUU
7 [Toctpoenue rpadrka KBaApaTUIHON
byHKIIUU
24 [Toctpoenue rpadurka KBaApaTUIHON bubmuotexa [JOK
byHKINN https://m.edsoo.ru/7f43d0b4
75 [Toctpoenue rpadurka KBaaApaTUIHON bubnuoreka [JOK
byHKIMHA https://m.edsoo.ru/7f43d0b4
%6 CamocrosiTenbHas paboTa 1o Teme

"Oyakuun u rpadpukn”
M rp




27

[lesnoe ypaBHEHHE U €TO KOPHU

28 Ilenoe ypaBHEHHE U €r0 KOPHU
29 [lenoe ypaBHEHHE U €rO0 KOPHU
30 JpoOHbIe panioHaIbHBIC YPaBHEHUS bubmorexa [OK
https://m.edsoo.ru/7f43d23a
31 JIpoOHBIEC panioHaIbHBIC YPaBHEHUS bubmorexa [TOK
https://m.edsoo.ru/7f43d55a
32 JpoOHBIEC panioHaIbHBIC YPaBHEHUS
13 Pemrenue iaz[aq C IIOMOIIBLIO
ypaBHEHHI
34 Pemenne 3amau ¢ noMousro
YpaBHEHUU
15 Pemenue 3agau ¢ nomoupro
YpaBHEHUU
16 Pemenne HepaB?HCTB BTOpOfIV
CTEIEHU C OJJHOU NEPEMEHHON
37 KonTponbhas pabota 3a nepBoe
MOJIyroJiue
33 Pemenne HepaB(EHCTB BTOpOP'IV
CTEIEeHU C OJJHOU MepeMEHHOMN
39 Pemenue HepaBeHCTB BTOpO bubnuorexa [IOK
CTEIECHU C OJIHOW NMEPEMEHHOM https://m.edsoo.ru/7f43ad5a
40 Pelenne HepaBeHCTB METOOM bubnuorexa LIOK
HHTEPBAJIOB https://m.edsoo.ru/7f43af08
A1 Pelienue HepaBeHCTB METOIOM bubmuorexa [JOK
HHTEPBAJIOB https://m.edsoo.ru/7f43af08
42 Penrenue HepaBeHCTB METOIOM bubmmorexa [IOK




MHTEPBAaJIOB

https://m.edsoo.ru/7f43af08

ypaBHeHI/Ie C ABYMs IICPEMCHHBIMU U

43
ero rpauk
44 VYpaBHEeHHE ¢ ABYMs IEPEMEHHBIMU U
ero rpadux
45 VYpaBHeHUE ¢ ABYMs IEPEMEHHBIMU U
ero rpaguk
46 VYpaBHeHuUE ¢ IByMSs IEPEMEHHBIMU U bubnmnorexa [JOK
ero rpauk https://m.edsoo.ru/7f43b098
47 Pemienue cucremsl ypaBHEHUN € bubnuoreka [JOK
JIBYMS IIEPEMEHHBIMU https://m.edsoo.ru/7f43b21e
43 Peienue cucreMsl ypaBHEHMI C bubnumorexa LIOK
JABYMS IEPEMEHHBIMU https://m.edsoo.ru/7f43b5a2
49 Pemienue cucrembl ypaBHEHUH €
IOBYMsI IEPEMEHHBIMU
50 Pemenne cucreMsl ypaBHEHU C
IBYMsI IEpEMEHHBIMU
HccenenoBanue cUCTEMBI IBYX
51 JIMHENHEBIX YPaBHEHUN C IBYMS buGnnorexa [IOK
M Y https://m.edsoo.ru/7f43b098
[IEPEMEHHBIMU
5 Pemenue 3a1a4 ¢ MOMOILIBIO CUCTEM
YpPaBHEHU BTOPOU CTEIIEHU
53 Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM
YPaBHEHUH BTOPOU CTEIEHU
54 Pemenue 3agad ¢ moMOIIbIO CUCTEM bu6mmoreka [{OK
YpaBHEHUI BTOPOM CTEIIEHU https://m.edso0.ru/7f4396¢6
55 Pemrenue 3a1a4 ¢ IOMOIILI0 CHCTEM bubmunorexa [JOK




YpaBHEHU BTOPOU CTEIIEHU

https://m.edsoo0.ru/7f439842

CamocrosTenpHas pa60Ta 10 TEMC

bu6nmmoreka [IOK

56 "
YPABHCHWS 1 HEPABEHCTBA C JBYMA https://m.edsoo.ru/7f4399b4
MepeMEHHBIMU
57 HepaBseHcTBa ¢ AByMsI IepeMEHHBIMU Bubmorexa ITOK
P By P https://m.edsoo.ru/7f439eb4
58 HepaseHcTBa ¢ AByMsI epeMEeHHBIMU bubmmorexa LIOK
p By p https://m.edsoo.ru/7f43a03a
59 HepaseHctBa ¢ n1Byms IiepeMeHHLIMHU Bubmorexa HOK
P ABY p https://m.edsoo.ru/7f43alac
CucremMbl HEPABEHCTB C ABYMsI bub6nuoreka [IOK
60
IEpEMEHHBIMU https://m.edsoo.ru/7f43a3 e
61 Cucrembl HEpaBEHCTB C IByMs bubnuoreka [IOK
IIEPEMEHHBIMU https://m.edsoo.ru/7f43a526
2 Cucrembl HEpaBEHCTB C JABYMs
MepeMEHHBIMU
CamocrosiTenpHas paboTa 1o Teme
63 "YpaBHEHHS M HEPABEHCTBA C IBYMS
nepeMeHHbIMU"
64 ITocnenoBarebHOCTH
65 ITocnenoBaTenbHOCTH
Onpenenenue apupmeTnyecKon
66 nporpeccuu. @opmyJibl N-ro 4ieHa
apudmeTnyeckoii mporpeccun
Omnpenenenue apuhMeTHISCKON
67 nporpeccur. PopmyJibl N-ro 4wieHa

apudmeTryeckoil mporpeccuu




Onpenenenue apupmMeTHIecKon

68 nporpeccuu. ®opmyIibl n-ro yjaeHa
apu(pMETHYECKON TPOTPECCUH
69 @opMyIibl N-Io 4jIeHa bubnuorexa LIOK
apu(pMeTHYECKON IPOrpeccuu https://m.edsoo.ru/7f43ab84
70 ®opmyJibl N-TO YieHa bubmuorexa [JOK
apuPMETHICCKON TPOTPECCHH https://m.edsoo.ru/7f43e6c6
71 ®opMyIIbl N-TO YjIeHA bubnuorexa [JOK
apu(pMETHIECKON TTPOTPECCUH https://m.edsoo.ru/7f43ebda
7 ®opMyJIbl N-ro YieHa bubnuorexa [IOK
apudmeTnyeckoil nmporpeccun https://m.edsoo.ru/7f43ed7¢
7 @opMyIIbI N-I0 YJIeHa bubnuoreka [IOK
apu(pMETHYECKON POTrPecCuu https://m.edsoo.ru/7f43{3b4
Onpenenenne reoMeTpUYECKON
74 nporpeccun.@opmysisl n-ro wieHa bubmmorexa [JOK
porp ) ? y . https://m.edsoo.ru/7f43f58a
reOMETPUUYECKOHN MPOrpeccuii
75 ®opmyJibl N-TO YieHa bubmuotexa [JOK
reOMETPUYECKOMN Mporpeccuid https://m.edsoo.ru/7f43ef2¢c
76 ®opMyIIBl N-TO YjieHA bubnuorexa [JOK
F€OMETPUYECKON MpOorpeccuid https://m.edsoo.ru/7f43f0c6
77 ®opMyJIbl CyMMBI IEPBBIX N YJIECHOB bubnuorexa LIOK
r€OMETPUYECKON ITPOTPECCUH https://m.edsoo.ru/7f43{72¢
73 @OopMyIIbI CyMMBI IIEPBLIX N YWICHOB bubnuoreka [IOK
r€OMETPUYECKON ITPOrPECCU https://m.edsoo.ru/7f43{8a0
79 @DopMyJIbl CyMMBI IEPBBIX N YJIEHOB
reOMETPUUYECKOHN MPOTrPECCUH
80 @opMyIIBI CyMMBI IIEPBBIX N YWICHOB




reOMETPUUYECKOI MPOTrpeECCUH

81

[ToBTOpenue, o6o0IIEeHNE U
cucTeMaTh3alus 3HaHUH. 3anuch,
CpaBHEHHE, JICHUCTBUS C
JEeWCTBUTENbHBIMU YUCIIAMHU,
YHCIIOBas IpsMast

82

[ToBTOpEeHME, 0000IICHUE U
cHCTEMAaTH3allis 3HAHMH. 3aIIHCh,
CpaBHEHUE, IEUCTBUS C
JIEHCTBUTEILHLIMU YHUCIIaAMH,
YHCIIOBas MpsMast

bu6mmoreka [IOK
https://m.edsoo.ru/7f43fe0e

83

[ToBTOpEeHME, 0000IICHNE U
CHCTeMaTH3alusA 3HaHHuH. 3amuch,
CpaBHEHUE, JICHUCTBUS C
JIECTBUTEIBHLIMU YHUCIIAMH,
qHCIIoBas mpsMas

bu6mmoreka [IOK
https://m.edsoo.ru/7f4401a6

84

[ToBTOpeHmE, 0600IICHNE U
CHCTeMaTH3alus 3HaHHuH. 3amuch,
CpaBHEHUE, ICHUCTBUS C
JIIECTBUTEIBHLIMU YHCIIAMH,
YHUCJIOBAs MpsMas

bu6mmoreka [IOK
https://m.edsoo.ru/7f4404{8

85

[ToBTOpeHme, 0600IICHNE U
cuctemMaTusanus 3HaHui. [IpoueHTsl,
OTHOIIEHUS, TTPOTIOPITUH

86

[ToBTOpenue, 0600IIEHNE U
cucreMaTusanus 3HaHui. [IponeHTsl,
OTHOILIEHHUS, IPOIOPIIUU

87

[ToBTOpeHue, 06001IeHUE U




cCUCTEMATHU3AUA 3HAHUH.
OxpyriieHue, NpuOIKEeHUE, OIICHKA

[ToBTOpeHue, 060061IeHUE U
cucreMartusanusa 3HaHuN. Pemenue

bu6mmoreka [IOK

88 TEKCTOBBIX 3a71a4 apU(PMETUIECKUM https://m.edsoo.ru/7f443b12
CrocoooM
[ToBTOpEeHME, 0000IICHUE U

29 cUCcTeMaTH3alus 3HaHui. Pemenue bubmuorexa [IOK
TEKCTOBBIX 3a7a4 apU(PMETUIECKUM https://m.edsoo.ru/7f443cd4
CrocoooM
[ToBTOpEeHME, 0000IICHUE U

90 cucTeMaTu3alus 3HaHu. Pemenne bubmuorexa [JOK
TEKCTOBBIX 3aJ1a4 apu(PMETHICCKUM https://m.edsoo.ru/7f443fea
croco6om
[ToBTOpeHme, 0600IICHNE U

01 CHCTEMaTH3aINsl 3HAHUM. bubnnoreka [IOK
[IpeobOpazoBanme anredpandecKux https://m.edsoo.ru/7f4441ca
BBIPAXKEHUH, TOMYCTUMbIE 3HAYCHHUS
[ToBTOpenwue, 0600IICHNE U

9 CHUCTEeMaTH3aIus 3HAHWH. bubmuoreka [JOK
[IpeobOpazoBanme anredpandecKux https://m.edsoo.ru/7f444364
BBIPAXKEHUI, TOMYCTUMbIE 3HAUCHUS

bubnnoreka [HOK

93 Hrorosas KoHTpOLHAA padoTa https://m.edsoo.ru/7f444612
[ToBTOpenue, 0600IICHNE U

04 CHCTEMaTH3aINsl 3HAHUM. bu6mmoreka [{OK

[IpeobOpazoBanue anredpandecKux
BBIPA)XCHUH, OMyCTUMbIC 3HAUCHHUSI

https://m.edsoo.ru/7f444a94




95

[ToBTOpeHme, 0600IeHUE U
cucremaTtusanus 3Hanui. OyHkuuu:
IIOCTPOEHNE, CBOMCTBA N3YUYEHHBIX
byHKIUH

bubmuoreka [JOK
https://m.edsoo.ru/7f444¢56

96

[ToBTOpeHme, 06001IeHUE U
cucremaTusanus 3Hanuii. yHkuuu:
IIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX
byHKIUH

bu6nuoreka [IOK
https://m.edsoo.ru/7f444144

97

[ToBTOpenue, o6o0IIeHNE U
cucreMaTruzauus 3HaHui. OyHkuu:
MIOCTPOCHHE, CBOMCTBA N3YUYEHHBIX
byHKIUH

bu6mmorekxa [IOK
https://m.edsoo.ru/7f44516a

98

[ToBTOpEeHME, 0000IIIEHUE U
cucreMaTu3anus 3HaHuid. OyHKIH:
MOCTPOCHHE, CBOMCTBA N3yYEHHBIX

byHKIUH

bu6mmoreka [IOK
https://m.edsoo.ru/7f4452¢6

99

[ToBTOpeHmE, 0600IICHNE U
cucrtemaTusanus 3HaHu. OyHKuuu:
MMOCTPOEHNE, CBOMCTBA N3YUYEHHBIX

byHKIMHA

100

[ToBTOpenue, 0600IIEHNE U
cucTeMaTH3alys 3HAHUI.
I'paduaeckoe pereHue ypaBHEHHH U
UX CHCTEM

bubmnoreka [IOK
https://m.edsoo.ru/7f445516

101

[ToBTOpenue, 0600IIEHNE U
CUCTEeMaTHU3alus 3HAaHUM.
['paduaeckoe pemenue ypaBHEHHH U
UX CHCTEM




102

O06001IeHE ¥ cucTeEMAaTH3alUsA
3HAHUMI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102




IHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBFPA30BATEJBLHOM TPOT'PAMMBI

7 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1

Yucna 1 BEIYUCIIEHUS

1.1

BBIHOJIHHTB, coycras YCTHBIC n IIMCBbMCHHBIC HpI/IéMLI,

apI/I(l)MeTI/ILIeCKI/Ie H@ﬁCTBI/IH C paqOHaJIbHBIMHU YHCJIaMU

1.2

Haxogute  3Ha4eHHMs  YHCIOBBIX  BBIPAXKCHHH,  NPUMEHSITH
pa3sHooOpa3Hble CrOCOObI U MPUEMBI BBIYMCICHUS 3HAYEHUI TPOOHBIX

BBIPAXXEHUH, coiep KaluX OObIKHOBEHHBIE U IECATUYHbBIE ApOoOU

1.3

[lepexonute OT oOnHOM (¢oOpMBI 3amUCU  4YHCEeNl K JApPYyroi
(mpeoOpa3zoBbIBaTh  ACCATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECSATUYHYIO, B YaCTHOCTH, B OECKOHEYHYIO

JECATUYHYIO APOOb)

1.4

CpaBHI/IBaTB " YIopssA04uBaTh PallMOHAJIBHBIC YHUCIIa

1.5

OxpyrasTh yucna

1.6

BBINONHATE NPUKHUIKY M OLIEHKY pe3yJIbTaTa BBIYUCICHUH, OLICHKY
3HAQYEHWM 4YHUCIIOBBIX BBIPDAXXCHWI. DBBINONHATE  JIelcTBHSA €O

CTCIICHAMMU C HATYPAJIbHBIMU IMOKA3aTCIISIMU

1.7

HpI/IMeHHTB MNPU3HAKHU ACIIMMOCTH, PAa3JIOKCHHUC Ha MHOXHUTCIN

HaTypaJIbHBIX YUCEN

1.8

Pemlate  mpakTUKO-OpMEHTHPOBAHHBIE  3aJayd, CBA3aHHbIE C
OTHOLIEHUEM BEIINYMH, IIPONOPLUOHAIBHOCTBIO BEIINYMH,
IIPOLICHTAMM, WHTEPIPETUPOBATH pE3yJibTaThl PEIICHUS 3a4a4 C
Y4E€TOM OTpaHMYEHUM, CBA3aHHBIX CO CBOMCTBAMM PACCMATPUBAEMBIX

00BEKTOB

Anrebpanyeckue BEIPaKECHUS

2.1

Hcnons3oBaTh anre6pa1/1qec1<y10 TCPMHUHOJIOTUIO KU  CHMBOJIUKY,




IPUMEHATH €€ B IPOLECCEe OCBOSHMsI y4eOHOT0 MaTepuana

Haxomute 3HaueHuss OYKBEHHBIX BBIPAKEHUH TMpPH  3aJaHHBIX

22 3HAUEHUAX IEPEMEHHBIX
53 BoimonHATE npeoOpazoBaHMs IEJNOT0 BBIPAKEHUS B MHOTOWIEH
' IpUBEIEHNEM TOJJOOHBIX CJIaraeéMbIX, PACKPHITUEM CKOOOK
BbInonHATE yMHOXKEHHE OAHOWIEHAa HA MHOTOWIEH U MHOTOYJIEHA Ha
24 MHOTOYJICH, MPUMEHATh (OpPMYNbl KBajJpaTa CyMMBI W KBajapaTa
pa3zHocTH
Ocy1ecTBISTh pa3ioKeHUE MHOTOYIEHOB Ha MHOKUTENH C TIOMOIIBIO
2.5 BBIHECEHUS 32 CKOOKH OOIIEro MHOXKHTENS, TPYNIUPOBKH CIIaracMbiX,
npuMeHeHUs: GOPMYIT COKPAIIEHHOTO YMHOKEHUS
Y [IpumensTs npeoOpazoBaHUsI MHOTOUJIEHOB JUISl PELIEHUS PA3IUYHBIX
. 3a/1a4 U3 MAaTEeMAaTHKH, CMEXHBIX ITPEAMETOB, U3 PEaJIbHON MPAKTUKH
57 Hcnonp30BaTh CBOICTBA CTENEHEW C HATypajJbHBIMHU IOKa3aTEIIsIMU
‘ VTSI IPe0OPa30BaHUS BRIPAKEHUH
3 YpaBHeHMs U HEPABEHCTBA
Pemwlate sMHEWHBIE ypaBHEHHsS C OJHOW IEPEMEHHOMW, IPUMEHSS
3.1 npaBuja Nmepexoja OT UCXOJHOTO YPaBHEHHUS K PaBHOCUIBHOMY €MY.
[IpoBepsTh, SABISIETCS JIM YUCIIO KOPHEM YpaBHEHUS
12 [IpumensTe rpaduueckue METOAbl TPH PEIICHUH JIMHEHHBIX
. YPaBHEHUH U UX CUCTEM
33 [TopOupats mpuMepsl Hap YUCEN, SBISIONIMXCS PEIICHUEM JIMHEHHOTO
‘ YpaBHEHHUS C ABYMs [IE€PEMEHHBIMU
CTpouTh B KOOPAMHATHOH IIIOCKOCTH T'padUK JIMHEHHOTO YPaBHEHUS C
34 IBYMsI MEPEMEHHBIMU; MONb3YysSICh TpadUKOM, MPUBOJIUTH MPUMEPHI
pelIeHNs ypaBHEHUs
35 Pemats cucTemsl 1ByX JUHEHHBIX YPAaBHEHUN C ABYMS IIEPEMEHHBIMU,
' B TOM 4Hclie TpadudecKu
CocTaBiATh U pelaTh JUHEHHOE YPABHEHHE WIM CHCTEMY JIMHEHWHBIX
3.6 YPaBHEHHUH 110 yCJIOBUIO 3a/1a4l, UHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y [TOJIyYEHHBIN pe3ypTaT
4 Koopaunate! u rpadpuxu. OyHKIum
41 N300paxaTh Ha KOOPAMHATHON MPSMOIl TOYKH, COOTBETCTBYIOLIHE

3aIaHHBIM KOOpJAWHATaM, JIy4YH, OTPC3KHU, HHTCPBAJIbI, 3alIMCLIBATH




YHUCIOBBIC ITPOMEIKYTKH HaA aJ'Il"€6paI/ILIeCKOM SA3BIKE

4.2

OrMmeuatr B KOOp}II/IHaTHOﬁ IINIOCKOCTH TOYKH IIO0 3aJaHHBIM

KOOpAUHaTaM

43

Crpoutsb rpaduku JuHeHHbIX QyHKIUNA. CTpOUTh TpapuK QyHKUIUH Y

= [x]

4.4

OnuceiBaTh ¢ MOMOILIBIO (YHKIUN HM3BECTHBIE 3aBUCUMOCTU MEX]Y
BEIIMYMHAMU: CKOPOCTb, BpEMs, PpACCTOSHUE, LIEHY, KOJIUYECTBO,

CTOUMOCTb, TPOU3BOUTENIBHOCTD, BpeMs, 00bEM pabOThI

4.5

Haxoauts 3HaueHre GyHKIUH 110 3HAYEHHIO €€ apryMeHTa

4.6

[lonumarps rpaduueckuii crmoco0 NpENCTaBICHUS U aHaIM3a
UHQOpPMALIMU, HW3BJIEKAaTh M HUHTEPHPETHPOBATH HHPOPMALUIO U3

rpaduKOB peasbHBIX MPOIECCOB M 3aBHCUMOCTEH

8 KUIACC

Kon
MPoOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHus

1

Yucna 1 BEIYUCIIEHUS

1.1

Hcnonws3oBaTh Ha4dyaJIbHbIC NpCaACTaBJICHUA 0 MHO>KCCTBC
HeﬁCTBHTCHBHBIX YUCCII JIs1 CpaBHCHUA, OKPYIJICHHUA U BBI‘IHCHCHHﬁ,
H306pa)l(aTb IleICTBHTGHLHLIG yucCjla TOYKaMH Ha KOOp,Z[I/IHaTHOI\/'I

IpsAMOM

1.2

[IpumenaTy moHATHE  apU(METHUYECKOrO  KBaJApPaTHOIO  KOpPHS,
HAXOJIUTh KBaJpaTHble KOPHHU, WCHOJB3ys IpU HEOOXOAUMOCTH
KaJIbKYJISITOP, BBIMOJIHATH NMpeoOpa3oBaHMs BbIPAKEHUH, COAEpKAIIUX

KBaApAaTHBIC KOPHH, UCIIOJIb3Y CBOMCTBaA KOpHGfI

1.3

Hcmonp30BaTh 3amucd  OOJIBIIMX M MAabIX YHCEI C IIOMOIIBIO

JECATHUYHBIX ApoOel u crernenei uncna 10

Anrebpanyeckue BbIpaXeHUs

2.1

HpI/IMeHSITI) IOHATHEC CTCIICHHU C NLOCJIbIM II0Ka3aTCJIC€M, BbIIIOJIHATH
Hpeo6pa30BaHI/m BBIpa)KeHI/Iﬁ, coAcpKamux CTCIICHU C ILCIIbIM

IIoKa3aTcjieM

2.2

BrimonaaTs TOXICCTBCHHBIC Hp606paSOBaHI/I${ palHOHaJIbHBIX




BBIDAKCHUM HAa OCHOBE INPABWJI JEHCTBUM HAJl MHOTOWICHAMH H

anreOpanvdecKuMu JpOo0sSMHU

23

PacknagwsiBath KBaI[paTHLIﬁ TpéX‘-IJ'IeH Ha MHOXHTCIIN

24

[IpumensaTh mpeoOpa3oBaHusl BBIPAKEHUN ISl PEIICHHUS Pa3TUYHBIX

3a1a4 U3 MaTeéMaTuKu, CMCKHBIX MPEAMETOB, U3 peam,HofI IIPaKTUKH

YpaBHEHHs 1 HEpABEHCTBA

3.1

Pemare nuHeliHble, KBaJpaTHbIE YpaBHEHHs U pallMOHAIbHbBIE
YpaBHEHHUS, CBOJSIINECS K HUM, CHCTEMbI IBYX YpaBHEHUU C ABYMS

NEPEMCHHBIMHU

3.2

[IpoBomuTh mpoOCTEHIINE WCCIECIOBAaHUS YpPAaBHEHHM U  CHCTEM
ypaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TpaduyecKux
npeacTaBieHU (ycTaHaBIMBaTh, UMEET JM YpaBHEHUE WM CHUCTEMa

YpaBHEHUH peIlIeHUs], €CITU UMEET, TO CKOJIbKO, U TIpovee)

3.3

[lepexoauts OT cioBecHOM  (QOpPMYIHpPOBKM 3amadyu K  e€
anreOpanyeckoil MOJEIH C MOMOIIBIO COCTABIICHHS ypaBHEHHS HIIU
CUCTEMbl YpaBHEHUH, HWHTEPNPETUPOBATH B COOTBETCTBHUHU C

KOHTEKCTOM 3a/1a4y [TOJIyYEHHBIN pe3ysIpTaT

3.4

HpI/IMCHSITB CBOMCTBA YHCIIOBBIX HCPABCHCTB IJId CPaBHCHUS, OLICHKHU,
peliaTh JUHEIHbIE HEPABEHCTBA C OJHOM MEPEMEHHON U UX CUCTEMBI,
naBaTh  rpaduueckyr0  WUTFOCTPAIlMI0  MHOXECTBA  PEIIECHUI

HEPABCHCTBA, CUCTCMbI HCPABCHCTB

DyHKIUU

4.1

[lonumate W HCHOAB30BaTh (DYHKIMOHAIBHBIE TOHATHS W SI3BIK
(TepMHMHBI, CHUMBOJHMYECKHE OO0O03HAUEHUS), OINpPEeNesITh 3HAYECHUE
(GYHKIMM 10 3HAUEHUIO apryMeHTa, ONpPENeNsiTh CBOWCTBAa (PyHKUHU

no e€ rpaduky

4.2

Crpouts rpaduku 3JeMEeHTapHbIX QYHKLIUH BUJA:

y=kl/x

kix

, Yy =x%, y = X% y = [X|, onuChIBaTh CBOMCTBA YMUCIOBON (QYHKIUH MO €&

rpaduky




9 KUIIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

1

Yucaa ¥ BEIYUCICHUS

1.1

CpaBHI/IBaTI) U ynopsaaoduBaThb pPalMOHAJIBHBIC W HUpPpalUOHAJIBHBIC

qucia

1.2

BrimonaaTs apI/ICI)MCTI/I‘leCKI/IC ,HeﬁCTBI/IH C pallMOHAJIbHBIMH YHUCJIaMU,
CoucTad YCTHbBIC W MHUCBMCHHBIC HpI/IéMH, BBINNOJIHATH BBIYHUCIICHHUA C

HppannuoOHaJIbHBIMHU YU CJIaMHU

1.3

HaxomuTe 3HavYeHUs CTENEHEH C IEeJbIMM MOKa3aTeIsIMU U KOPHEW,

BBIYUCJIATh 3HAYCHUA YU CIIOBBIX BBIpa)KeHI/Iﬁ

1.4

Oprr JIATh I[eﬁCTBHTeHBHBIe YuncCia, BBIMIOJHATHL NPUKUIKY PC3yJIbTaTa

BBIYMCIICHUM, OLIEHKY YMCIIOBBIX BBIPAXKEHUN

YPaBHeHI/IH H HCPABCHCTBA

2.1

Pemate  nMHeWHBIE W KBaJpaTHbIE ypaBHEHMs, ypaBHEHHS,

CBOJAIIMECS K HUM, IPOCTENIINE TPOOHO-PALIMOHAJIBHBIE YPABHEHUSI

2.2

Pemate cuctemsl AByX JTMHENHBIX YPABHEHHUM C JABYMs IEPEMEHHBIMU
Y CUCTEMBI JBYX YPABHEHMM, B KOTOPBIX OJJHO YPaBHEHHE HE SIBIISIETCSA

JIMHEWUHBIM

23

Pemate TekcTOBBIE 3amaun anreOpanvecKuM CIOCOOOM C TTOMOIIBIO
COCTaBJICHUSI YPaBHEHUS WM CUCTEMBbI JBYX YpPaBHEHHUH C JBYyMs

NEPpEMCHHBIMHU

2.4

[IpoBoauTh mpOCTEHININE WCCIECIOBAaHUS YPAaBHEHHM U  CHUCTEM
yYpaBHEHHUH, B TOM 4YHCJIE€ C DPHUMEHEHHEM TIpadUUecKux
npeAcTaBiIeHui (HalpuMep, YCTaHABIMBATh, UMEET JIM YPaBHEHUE WU

CHUCTCMaA ypaBHCHI/Iﬁ peueHus, €CJIn UMECT, TO CKOJ'ILKO)

2.5

Pemate  nuHElHBIE  HEPABEHCTBA, KBAJApAaTHbIE  HEPABEHCTBA,
M300pakaTh pereHue HEPABEHCTB HA YMCJIOBOW MPSIMOM, 3aIllMCHIBATH

PEHICHUEC C TOMOIIIBKO CHUMBOJIOB

2.6

Pemiate cucteMpl JIMHEMHBIX HCPAaBCHCTB, CHCTCMbI HCPABCHCTB,




BKJIIOYAOIIKUEC KBAaApPaTHOC HEPABCHCTBO, 1/1306pa>1<aTb PEICHUC
CHUCTEMBbI HCPABCHCTB Ha YHCJIOBOM HpHMOﬁ, 3aIIMCbIBaTh PCHICHUC C

IMOMOIIIBXO CUMBOJIOB

2.7

Hcnonp30BaTh HEpaBEHCTBA MIPU PELICHUM PA3JIMYHBIX 3a/1a4

DyHKIUU

3.1

PacnosnaBate  (yHKIMM ~ W3yueHHBIX  BWAOB.  Iloka3wiBaTh
CXEMAaTUYECKHU PACIIONIOKEHNE HA KOOPAMHATHOM ITOCKOCTHU TpaduKoB
bysknuit Buga: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUMOCTH OT

3HaYCHUN KOA(PPUITMEHTOB, OMMMCHIBATH CBOMCTBA (DyHKIIUNA

3.2

[Toka3piBaTh CXeMaTHYECKM PpACIOJIOKEHHE Ha  KOOPIMHATHOM
IUIOCKOCTH TpaukoB (QyHKUMH BuAa y = VX, y = |X| U ONHUCHIBATh

CBOWCTBA (PYHKIIHUIA

3.3

Crpoutb M M300paxaTh CXEMaTHYECKH TIpadUKu KBaJPAaTUUYHBIX
(GYHKLUH, ONUCHIBATH CBOWCTBA KBAJApPaTHMYHBIX (QYHKUMH N0 UX

rpadukam

3.4

PacnioznaBath kBajpaTuuHyro QYHKIUIO 10 (Qopmysie, NPUBOIUTH
IpUMephbl KBAAPATUYHBIX (PYHKIMHA U3 peadbHOW KU3HU, (U3HKH,

TrEOMETPUH

Apudmernueckas 1 reoMeTpUIecKas Iporpeccuu

4.1

PacnioznaBath apuMeTndecKyro U reOMeTpUUYECKYI0 MPOTPECCUH MTPH

Pa3HbIX crocobax 3aJaHusA

4.2

BBINONHATE BBIUMCIIEHUS] C MCIOJIB30BaHHEM (OpMyNl #-TO UJIeHa
apu(METHIECKOW M T€OMETPUYECKON MPOrPECcCHid, CYMMBI MEPBBIX N

YHJICHOB

4.3

I/I306pa)KaTL YJICHBI ITIOCJICAOBATCIIBbHOCTH TOYKAMHM Ha KOOpHHHaTHOﬁ

IIJIOCKOCTH

44

Pemate 3amaum, cBS3aHHBIE C YHMCIOBBIMH TOCJIEIOBATEILHOCTSIMH, B
TOM 4HCIe 3aJadydl U3 peajbHOW JKM3HM (C MCHOJIb30BAaHUEM

KaJIbKYJIATOPA, IM(PPOBBIX TEXHOJIOTHIA)




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Hucna u BBIYUCIECHUS
JpoOu OOBIKHOBEHHBIC W JIECATHUYHBIC, TIEPEX0]] OT OJHOW (OPMBI 3aITUCH
1.1 npoberi k apyrou. IloHsTHe palMOHAIBHOTO YHWCIA, 3allUCh, CPAaBHEHHE,
YIOPSIIOYMBAHUE PAIMOHAIBHBIX YHUCEI
- ApudmeTndeckne ASUCTBUS C palliOHATBHBIMU YUCIIaMU. Perienue 3amay u3
' peasIbHOI MPAKTUKU HA YacTH, Ha JPOOH
13 CreneHb ¢ HaTypaJbHBIM I[IOKa3aTeJeM: OmpeeleHue, mnpeoOpa3zoBaHue
' BBIPQKEHUI Ha OCHOBE OMPEeNICHUs, 3aITUCh OOJIBITUX YUCEI
14 [TporeHThI, 3amMch TPOIEHTOB B BHJE ApoOU U JApoOU B BUIE MPOIICHTOB.
' Tpu OCHOBHBIE 3aJ1a4M HAa MPOLEHTHI, PEHICHUE 33]1a4 U3 PEATbHON TPaKTUKHU
Is [IpuMeHeHHe TPU3HAKOB  JIEIMMOCTH, PpAa3JIOKEHUE HA  MHOKUTEIU
' HaTypaJIbHBIX YHCET
L6 PeanbHuble  3aBUCMMOCTH, B TOM 4Yucjle TmOpsMmas W oOpaTHas
' MIPONOPIMOHAIBHOCTH
2 AnreOpandecKkue BbIpaXKCHUS
1 [lepeMeHHbIE, UMCTOBOE 3HAYEHUE BBIPAXKEHMS C IepeMeHHOM. JlonmycTumbie
' 3HAUEHUSI IEPEMEHHBIX
55 [IpencraBieHre 3aBUCUMOCTH MEXIy BEIHMYMHAMH B BUAC (OPMYIIBL
' Brruncnenus no popmyinam
53 [IpeoOpa3oBanre  OYKBEHHBIX  BBIPQKEHUH, TOXKIECTBEHHO  pPaBHBIE
' BBIPKCHUS
24 CBolicTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEIEM
5 Opnnounensl 1 MHOTOWIeHBL. CTeneHb MHorowieHa. CiokeHue, BhIUUTAHUE,
' YMHO>X€HHE MHOTO4JICHOB
26 @opMyIIbl COKPAILIEHHOTO YMHOXEHUS: KBaIpaT CYMMBI U KBaJIpaT Pa3HOCTH.
' ®opmyJia pa3HOCTH KBaapaToB. Pa3nokeHne MHOIrOUJIEHOB HA MHOKUTEIN
3 VYpaBueHus




VYpaBHeHHE, KOpPEHb YpaBHEHHs, IpaBuia MpeoOpa3oBaHUs ypaBHEHUS,

>l PaBHOCUJIBHOCTh YPaBHEHUM
12 JIuneliHOe ypaBHEHHE C OIHOW IMEPEMEHHOW, YUCIO KOPHEW JIMHEWHOIO
' YpPaBHEHUS, PEUICHUE JIMHEUHBIX YPaBHECHUI
13 CocraBiieHHne ypaBHEHUH 10 yCIIOBUIO 3aJauM. PenieHune TeKCTOBBIX 3ajad ¢
' MIOMOILIbIO YPaBHEHUI
34 JluneliHoe ypaBHEHUE C IBYMs NEPEMEHHBIMU U €ro rpaduk
Cucrema IByX JMHEHHBIX YpaBHEHMHl ¢ JAByMs I€pEeMEHHBIMH. PemieHue
3.5 CUCTEM YpaBHEHMH crocoOOM MOJACTaHOBKH. [Ipumepbl pelieHus: TeKCTOBBIX
3a/1a4y C IOMOLIBIO CUCTEM YPaBHEHUM
4 Koopnaunats! u rpaduku. @yHkuun
4.1 Koopaunara Touku Ha npsiIMOi
12 Uucnoble IpOMEXKYTKU. PaccTosiHue Mexay AByMs TOYKAMHU KOOPAMHATHOU
' IPSAMOi
43 [IpssmoyronpHas cuctema koopauHat, ocu Ox u (Oy. Abciucca u opIUHATa
' TOYKH Ha KOOPJUHATHOM INIOCKOCTH
44 [Tpumepsl TpadukoB, 3amaHHBIX (GopMmynamMu. UTeHue rpaukoB pearbHbBIX
' 3aBUCUMOCTEN
4.5 [Tonsitue pyukmuu. I'paduk Gynkiuu. CBolicTBa GyHKITUN
4.6 Jluneiinas pynkmus, e€ rpaduk. 'paduk pyHKINN ¥ = [X]
47 I'paduueckoe pemeHue JHMHEHWHBIX YpPAaBHEHHMHM MW CHCTEM JIMHEHHBIX
' YpaBHEHUHU
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUS
| Yucna v BBIYUCICHUS
. KBanparupiii kopeHb u3 uucna. llonsTe 00 uppanMoOHAJIBHOM YHCIIE.
' JlecaTudnbie MPUOIMKESHNST UPPANMOHATIBHBIX YHCEI
CpolicTBa apu(METHUECKUX KBaJIpAaTHbIX KOpPHEHM M HMX MNPUMEHEHHE K
1.2 peoOpa3OBaHUIO0 YUCIIOBBIX BBIPAKEHHUN U BHIYUCICHUSIM. JeHCTBUTENbHbBIE
yucna
1.3 CreneHb C 11e7bIM TIOKa3atesieM U e€ cBoiicTBa. CTaHmapTHas 3aluch YUCIia




2 Anrebpanyeckue BbIpaKeHUs
2.1 KBagpaTHbIil TpEXWIEH, pa3IOKEHUE KBAAPATHOTO TPEXWICHA HA MHOXKUTEIN
2.2 Anrebpanueckast 1podb. OCHOBHOE CBOMCTBO aire0pandeckoi 1poou
2.3 CrnoxeHue, BRIYMTaHNUE, YMHOKECHHE, JICTICHUE allreOpandecKux apooei
2.4 PanmonanbHbIC BRIpaXEHUS U UX MPEe0Opa3oBaHUE
3 YpaBHEeHHs U HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, ¢GopMmyna KOpHEH KBaJApaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pemenue ypaBHeHUH, CBOAAIIMXCA K JMHEWHBIM U KBAJIPATHBIM
33 [Tpocreiimue ApoOHO-paOHaIbHbIE YPAaBHEHUS
['padmyeckas uHTEepHpeTalys ypaBHEHUN ¢ IBYMSI IEPEMEHHBIMH U CHCTEM
34 JUHENHBIX YpaBHEHUU ¢ IByMs nepeMeHHbIMH. [IpuMepsl pelieHust cucteM
HEJTMHEHHBIX YPaBHEHUH C IBYMsI IEPEMECHHBIMU
3.5 Pemenne TekcTOBBIX 3a71a4 anredpandeckum crnocooom
3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0J1HOM ITepeMEHHOMI
3.8 PaBHOCHIILHOCTD HEPABEHCTB
3.9 JIuHelHbIe HEpaBEHCTBA C OJTHOM TTEPEMEHHOMN
3.10 CucreMbl TUHENHBIX HEPABEHCTB C OAHOM IIEPEMEHHOU
4 OyHKIUU
il [Monstne ¢ynkmuu. OOIACTh ONpPENECNCHUs ¥ MHOXKECTBO 3HAYCHHM
' bynkuun. CriocoOs! 3a1auus GyHKIANA
4.2 I'paduk pynkunu. Yrenue cBONCTB GpyHKIMHU 110 €€ rpaduky
43 [Tpumeps! rpadukoB QyHKIMHA, OTpaXKAIOIINX PEabHbBIE MPOIIECCH
14 OYHKIMH, OINHUCHIBAIOIIME TPAMYI0O M OOpaTHYI0 NpPONOPIUOHATILHBIE
. 3aBHCUMOCTH, UX IrpauKu
4.5 @yHKIMH y =x7, y = x7
4.6 OyHKIMN y = VX, y = |x|
4.7 ['padmueckoe pelieHue ypaBHEHHU U CUCTEM YpaBHEHUM

9 KJIACC




Kon

HpOBepﬂeMI)Iﬁ 3JIEMEHT COACPKaHUSA

1 YHucna 1 BBIYUCICHUS
. PamionanbHble uyncnia, MppalMOHATIBHBIE YWCIA, KOHEYHbIE U OECKOHEUHbIE
’ JECSITUIHBIE IPOOH
MHOecTBO A€MCTBUTEIBHBIX YHUCEN, IEHCTBUTENbHbIE YHCIa KaKk OECKOHEUHbIE
- JecATUYHbIe ApoOH. B3anMHO OHO3HAYHOE COOTBETCTBHE MEKIY MHOXKECTBOM
' JIEACTBUTENbHBIX YUCET U KOOPJAUHATHOUN NpsiMoi. CpaBHEHUE JIEUCTBUTEIbHBIX
qHcel
1.3 ApudmeTnueckue AeUCTBHS ¢ JEHCTBUTEILHBIMU YHCIAMU
W3mepenusi, npubImKeHus, oueHKU. Pazmepsl 00bEKTOB OKPYIKAIOIIET0 MHUPA,
14 JUINTEIBHOCTh TPOLIECCOB B OKpykaromeMm wmupe. [IpubnmxéHHoe 3HaueHue
' BEJIMUMHBI, TOYHOCTh TpuOImkenus. OkpyriaeHue uucen. [Ipukuaka u omeHka
pe3yJIbTaTOB BBIYMCIICHU
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 YpaBHEHUS C OJTHOM MTEPEMEHHOI
2.2 Jluneitnoe ypaBHeHue. Pemienue ypaBHeHUH, CBOAAIMXCA K JIMHEHHBIM
2.3 KBanparHoe ypaBHeHue. PellieHre ypaBHEHUM, CBOISIIIIMXCS K KBaIPaTHBIM
"4 bukBanpatHoe ypaBHeHue. Ilpumepsl pelleHuss YpaBHEHUW TpETbEeU U
' YETBEPTOU CTEIICHEN Pa3IOKEHUEM Ha MHOKHUTEIIN
2.5 Pemenue npoOGHO-pallMOHAIBHBIX YpaBHEHUN
2.6 Cucremsbl ypaBHEHUI
2.7 VYpaBHeHHE ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemienue cucrem AByX JIUHEHHBIX YPABHEHUH C IBYMsSI IEPEMEHHBIMU
20 Pemenue cucrteM OByX ypaBHEHHH, OJHO W3 KOTOPBIX JMHEHHOE, a JpPYyroe —
' BTOPOM CTENIECHU
2.10 I'paduueckas HHTEpIIpETALIUS CUCTEMBI YPAaBHEHUI C ABYMS IIEPEMEHHBIMU
2.11 Pemenrie TeKCTOBBIX 337129 aNreOpandecKuM crrocooom
2.12 YucnoBble HEPaBEHCTBA U UX CBOMCTBA
2.13 PenreHne nuHENHBIX HEPABEHCTB C OJHOW ITEPEMEHHOMN
2.14 Pemenue cucrem TMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOMN
2.15 KBanparHble HepaBeHCTBa
516 ['padmueckass uHTEprpeTalvsi HEPABEHCTB M CHCTEM HEPAaBEHCTB C JABYMS

NEPpCMCHHBIMU




OyHKIUU

KBanpatnunas ¢yskuus, e€ rpaduk u cpoiictBa. Ilapabona, koopAMHATHI

>l BEPLIMHBI 1apaldoJiIbl, OCb CHMMETPUH MapaloJibl

3.2 I'paduku pynkumii y=kx, y=kx+b u ux cBoiicTBa

33 I'paduku pynakumii y=k/x, y = x* 1 Ux cBoOIicTBa

34 I'paduxu QpyHKIHMI , 1 UX CBOICTBa
4 Yucnosble OCIIEI0BATEIbHOCTH

il Omnpenenenue M crocoObl 3aJaHKsl YUCIOBBIX MOCIEN0BATENbHOCTENH. 3agaHue
' HOCJIEI0BATEILHOCTU PEKYPPEHTHON (hopMysoi 1 HopMyJIoi n-ro ujaeHa

42 Apudmernueckas mnporpeccus. Dopmynsl n-ro  wieHa apu(pMeETHUECKOi
' IPOrPECCUH, CyMMBI IIEPBBIX 71 YJICHOB

43 I'eomerprueckass mporpeccusi. PopMynbl 7n-T0  WIEHA T'€OMETPUYECKON
' IIPOIPECCUH, CyMMBI IIEPBBIX 71 YJICHOB

a4 N3o0pakeHne dICHOB apU(METHUYECKOM ¢ TEOMETPHUYECKON IPOrpecCHid
' TOYKaMU Ha KOOPJIAMHATHOM IUIOCKOCTH. JIMHENHBIN U SKCIIOHEHIIUAJIBHBIN POCT

4.5 CnoxHbI€ MPOLIEHTHI




IHPOBEPSAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUWSI OCHOBHOI OFPA30OBATEJBHON
ITPOTPAMMBI OCHOBHOT'O OBHIET'O OBPA3OBAHUA

Kon
NpoBepsIeMoOro
TpeOOBaHUS

IIpoBepsiemble TPpeOOBaHUS K NIPEIMETHBIM pe3yJbTaTaM
OCBOCHMS OCHOBHOM 00pa30BaTe/IbHON NPOrPaMMbI OCHOBHOIO
o0uiero odopazoBanusi Ha ocHoBe PI'OC

YMeHue omnepupoBaTh TMOHATUSMHU: MHOXECTBO, IOAMHOXECTBO,
olepanuyy HaJ MHOXKECTBAaMH; YMEHHE OIEPUPOBATH IMOHATHIMMU:
rpad, cBa3HBIA Tpad, AepeBo, LUK, NPUMEHATh WX MPU DPELICHUH
3aJa4; YMEHHE HCIIONb30BaTh rpaduyeckoe MpeacTaBIeHHEe MHOXKECTB
JUISL OITUCAHMs peajbHBIX MPOLIECCOB U SBJICHUM, NMPU pELICHUH 3a1a4y

U3 IPYrUX y4eOHBIX NPeIMETOB

YMmenue ONCpUpOBaATh MOHATHUAMU: OIPCACIICHUC, aKCHOMA, TCOpPCMaA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHUHHBIC W  JIOKHBIC
BbICKA3bIBAHU, IHIPUBOAWTHL IIPUMCPBI W KOHTPIIPUMCPLI, CTPOUTH

BBICKA3bIBAHUS U OTPULIAHUA BBICKa3bIBaHUH

YMeHHe OonepupoBaTh MOHATHAMH: HAaTypaJbHOE 4YHCIIO, IPOCTOE M
COCTaBHOE 4YMCJIO, JEIMMOCTh HATypaJbHBIX YHCEN, IPU3HAKU
JETUMOCTH, LEeJI0e YHUCIO0, MOJYJbh YHCIA, OOBIKHOBEHHas ApoOb U
JecsiTUYHas IpoOb, CTAaHJAPTHBIM BUJ 4YKCIa, PAMOHAJIBLHOE YHUCIIO,
UppaLMOHATIBHOE YHUCIIO, apu(METHUECKU KBaJpaTHBIH KOpPEHb;
YMEHUE  BBINOJHATH JEHUCTBHS C  4YUCIAMHM, CpPAaBHUBATh U
yHOpSAOYMBaTh YHCIA, MNPEACTABIATH 4YHCIA Ha KOOPAMHATHON
IPsIMOM, OKPYTIJIATH 4YMCIIA; YMEHUE JeNaTh IPUKUIKY U OLEHKY

pe3ynbTara BRIYUCICHUN

VYMeHHe OonepupoBaTh MOHSATHAMH: CTENCHb C IETBIM IOKa3aTeleM,
apu(pMeTHYECKUI KBaJpaTHBI KOpeHb, MHOTOUJICH, airedpanyeckas
npoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HATYypaJbHOH CTEIEeHU
Oonblile €AMHUIIBI; YMEHHME BBINOJIHATH PAcUY€Thl IO (QopMmyIiam,
npeoOpa3oBaHUs IENBIX, JIPOOHO-PAIIMOHATBHBIX BBIPAKECHUNH U
BBIPDAKCHUH C KOPHSMH, Pa30oKEHHE MHOTOYJICHA Ha MHOXHTENH, B
TOM 4YHCJIE€ C HCIOJIb30BaHUEM (OPMYJ PA3HOCTH KBaJApaToB H

KBaJipaTa CyMMbI U Pa3HOCTH

Ymenue OIICPUPOBATL NOHATHUAMUA: YHMCJIOBOC PABCHCTBO, YPABHCHHUC C




OJIHOM IIEPEMEHHOM, 4YHUCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
NEPEMEHHOI; YMEHUE pElIaTh JIMHEHHbIE U KBaJpaTHbIE YpPaBHEHMS,
IPOOHO-pAlMOHANILHBIC YPaBHEHHSI C OJHOW IMEPEeMEHHON, CHCTEMBI
JIBYX JIMHEHHBIX YpaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJ[paTHbIE U JPOOHO-pallMOHANILHBIE HEPABEHCTBA C  OJHOMN
MEPEMEHHOM, B TOM YHUCJIE MPHU PEIICHUH 3a7a4 U3 APYTUX MPEeIMETOB
M IPAaKTUYECKUX 3aJad;, YMEHUE MCIIOJIb30BaTh KOOPAMHATHYIO
NpsMYI0 M KOOPAMHATHYIO IUIOCKOCTH JUISI M300PaKEHHS PEIICHHUI

ypaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMU: QYHKIHS, Tpaduk QyHKIUU, HYTIH
byHKIHH, IIPOMEKYTKH 3HaKOIIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHus, yObIBaHUS, HauOoyblliee M HAaMMEHbIIEE 3HAYCHUS
byHKLINY; yMeHue OIIEpUPOBATh MNOHATUSAMU: npsmas
IPONOPIUOHATIBHOCTD, JIMHEWHas (QyHKUUSA, KBaJpaTuyHas (QyHKIHS,
oOpaTHasi MPONMOPLUOHANIBHOCTh, Mapaboia, rumnepbosa; yMeHue
CTpOUTH TpapuKH PYHKIUH, HCIIONB30BATh IPaUKU JJISl OTIPEICICHUS
CBOMCTB MPOLECCOB U 3aBUCUMOCTEH, IJIs1 peUIeHUs 3aAad U3 IPYTrux
y4e€OHBIX TNPEIMETOB U PEATBHOM JKU3HU; YMEHHME BBIPAXKATh

dbopMynaMu 3aBUCHMOCTH MEXy BEIMUYUHAMU

YMmeHune OINepUpOBATh HOHATUSMMU: M0CJIE10BATENbHOCTb,
apupMeTHyecKkass M TEOMETpUYECKas  IPOrPEeCcCCHH;  yMEHHUe
UCIIOJIb30BaTh CBOWCTBA MOCJEI0BATEIbHOCTEH, (HOPMYIIBI CyMMBI U
o0IIero 4jeHa Mpu peleHuH 3ajgad, B TOM 4YHCIE 3a1ad U3 JPyrux

y4eOHBIX MPEIMETOB U PEATLHOMN KU3HU

YMeHne pemarh 3a7aud pPa3HbIX TUIOB (B TOM YHCIIC HA MPOIEHTHI,
IO ¥ 4YacTH, IBW)KEHHE, PadOTy, IIEHy TOBAapOB MU CTOMMOCTh
MOKYIIOK U YCITyT, HAJIOTH, 33J1a4i U3 00JIaCTH yNPaBIICHUS TUYHBIMU U
ceMeiiHbIMU  (UHAHCAMH); yYMEHHE  COCTaBIISATh  BBIPAXKCHHUS,
ypaBHEHHUsl, HEPaBEHCTBA U CUCTEMbl IO YCJIOBHIO 3aJlayH,
UCCJIEIOBATh MOJYYEHHOE pEelIeHHE U OIIEHMBAaTh MPaBAONOJI00HOCTD

IMOJIYYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMU: (GUrypa, TOUKa, OTPE3OK, MpsiMasd,
Jyd4, JIOMaHasi, yrojl, MHOrOyroJIbHUK, TPEyroJIbHUK, paBHOOEIPEHHbBIN
U PAaBHOCTOPOHHUHM TPEYTOJbHUKH, NPSMOYTOJBHBIH TpPEYTOJIbHUK,
MenraHa, OMCCEKTpUCAa M BBICOTAa TPEYTOJIbHUKA, YETHIPEXYTOJIBHHUK,

napajuieJiorpaMM, pomO, TMPSIMOYTOJbHUK, KBajpaT, Tpameuus;




OKPY>KHOCTb, KpYyT', KaCaTCJIbHAaA; 3HAKOMCTBO C IPOCTPAaHCTBCHHBIMU
(1)I/Il"ypaMI/I; YMCHHUC pelIaTh 3aJavdud, B TOM YHCJIIC U3 HOBCCHHGBHOfI
JKM3HH, Ha HaXOXIACHUC TCOMCTPHUYCCKUX BCIWYMH C IMPUMCHCHUCM

W3YUYEHHBIX CBOMCTB PUTyp U (paKkToOB

10

YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYP, PaBEHCTBO
TPEYTOJIbHUKOB; MapalIeTbHOCTh M MEPIEHIUKYJISIPHOCTh MPSIMBIX,
YIOJl MEXAY MpsIMbIMU, NEPIEHIUKYJAp, HAKIOHHAS, MPOEKIus,
nonobue Guryp, mogoOHbIE TPEYTOTbHUKHA, CHMMETPHSI OTHOCUTEIHEHO
TOYKM M TPSAMOW; yMEHHE pPACIO3HABaTh PABEHCTBO, CHMMETPHIO H
nonobue QuUryp, mapanienbHOCTh U MEPHEHAUKYISIPHOCTh MPSIMBIX B

OKPYKAIOILIeM MHPE

11

YMeHue omnepupoBaTh HNOHATHUAMU: JUIMHA, PAcCTOSHUE, YIoJ
(BenmMuyMHA yrila, CHHYC U KOCHUHYC yIja TPeyrojbHHKa), IJIOLIa/ib;
YMEHHE OLEHHUBATH Pa3Mephl MPEIMETOB U OOBEKTOB B OKPYKAIOIEM
MUpPE; yMEHHE TMpPUMEHATh (GOpMyJbI TEpUMETpa U  IUIOIIAIU
MHOTOYTOJIbHUKOB, JUTMHBI OKPY>KHOCTH U IUIOMIAAN Kpyra, o0bema
HOPSIMOYTOJIBHOTO Tapajulefienunesia; yMEHHE NPUMEHSITh HPU3HAKU
paBEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHHKA,
teopemy Iludaropa, TpUrOHOMETpHYECKHE COOTHOLICHUS IS

BBIYHCIICHUSI IJTUH, PACCTOSTHUM, TIIOMAICH

12

YMmenue wuzobpaxarb IUIOCKMe (uUrypsl M UX KOMOWHaIuUW,
NPOCTPAHCTBEHHbIE (UTYphl OT PYKH, C TOMOIIBIO YEePTEKHBIX
WHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB II0 TEKCTOBOMY WIH

CUMBOJIbHOMY OIIUCAHUTIO

13

YMmenue OneprupoBaTh IOHATHUAMMU: npAMOYTroJibHasA CucreMa
KOOpAUWHAT, KOOpJAWHATHI TOYKHU, BEKTOp, CymMmmMma BCKTOPOB,
IMPOU3BCACHUC BECKTOPA HA YHUCJIO, CKAJIAPHOC ITPOU3BEACHNEC BECKTOPOB;
YMCHHEC HCIIOJB30BaTb BCKTOPbBI W KOOPAWHATHI AJId MPCACTABJICHUA
JaHHbBIX W PpPCHICHHUA 3a/la4, B TOM YHCIC H3 OPYTHUX y‘le6HBIX

IIPEIMETOB U peabHOU KU3HU

14

YMeHue oOmnepupoBaTh IMOHATHUSMH: CTOJIOMKOBBIE M KpPYTrOBBIE
IMarpaMMbl,  TaOJMIBI, CcpeaHee  apuMeTHYecKoe, MeIuaHa,
HauOoJbIllee M HaMMEHBIIEE 3HAUCHHs, Pa3Max YHCIOBOrO Habopa;
YMEHHE  W3BJEKaTh, HMHTEPIPETUPOBATh M  IPeoOpa3OBHIBATH

HH(bOpMaI_II/IIO, MPCACTABJICHHYIO B Ta6J'II/II_IaX U Ha Jauarpammax,




OTPaXKAIOIIYI0 CBOMCTBA U XapaKTEPUCTUKU pEANbHBIX MPOIECCOB U
SBJICHUH; yMEHHE paclo3HaBaTb W3MEHYMBHIE BEJIMYMHBI B

OKPYXKAIOILIEeM MHPE

15

YMeHue onepupoBarh MOHATUSAMU: CIy4yailHBIA ONBIT (CIy4ailHbIN
OKCTICPUMEHT), dJEMEHTapHOE€ COOBITHE (JIIEMEHTApHBIH HCXO.)
CIIy4alfHOTO OIIbITa, CIIy4aifHOE COOBITHE, BEPOATHOCTH COOBITHS;
YMEHHE HaXOAWUTh BEPOSATHOCTU CIIy4alHBIX COOBITUH B OMbBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMM; YMEHHE pellaTh
3aJa4d METOJIOM OPTaHMW30BAaHHOTO Iepedopa W C HCIMOJIb30BAHUEM
NpaBUJa YMHOXKEHHUS; YMEHHUE OIICHHBATh BEPOATHOCTH peajbHBIX
COOBITHI W SIBIIEHUH, MOHUMATh POJIb MPAKTHYECKH JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUHA B OKpY)XalOIIEeM MHUPE U B JKU3HH;
3HAaKOMCTBO C TIOHSATHEM HE3aBUCUMBIX COOBITHIA; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCEIT U €TO POJIBIO B MACCOBBIX SABJICHUAX

16

YMeHune BbIOMpaTh MOIXOIAIIMNA W3YYEHHBIM METOJ I PEIICHUS
3a/1a4d, NPUBOJUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HH, PACTIO3HABATH MPOSIBICHUE 3aKOHOB MaTEMATUKH B
UCKYCCTBE, ONHCHIBATh OTIENbHBIC BBIJAIOLIUECS  PE3yIbTaThI,
MOJIyYEHHBIE B XOJI€ Pa3BUTHs MaTeMaTHUKU KaK HAyKH, MPUBOJIUTH
MPUMEPHl MATEMATUIECKUX OTKPBITHH U UX aBTOPOB B OTEUECTBEHHOU

Y BCEMHUPHOHN UCTOpUU




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D
11O MATEMATHUKE

Kon

HpOBeprEMBIﬁ 3JIEMEHT COACPKAaHUA

Yucna ¥ BEIYUCICHUS

1.1

HaTypaHBHbIe n 1CJIbIC YHCia. HpI/I3HaKI/I JACIINMOCTHU LCIIBIX YHUCEI

OOBIKHOBEHHBIE W JIECSATHYHBIE  JIpoOU,  TIPOIEHTHI, OCECKOHEYHBIC

12 MEePUOINYECKHE TPOOH

13 Panmonanehpie  uncna. ApudMeTHYECKHE OINepalud C  paldoOHAIbHBIMH
' YUCIaMHU

14 JleficTBuTenpHble uuciaa. ApudmeTHUecKue orepanud ¢ JACHCTBUTEIHHBIMU
. YUCIaMHU

s [TpubnmkEHHBIC BBIYMCICHHS, TMpaBUiIa OKPYTJICHUS, NPHUKUAKA U OICHKA
' pe3yJibTaTa BEIYMCIECHUN

2 Anrebpandeckue BhIpaKCHUS

2.1 BykBeHHbIe BBIpaKeHUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ uensiM TokaszareneM. CTeneHb € palMOHAJIBHBIM IOKa3aTelIeM.
. CBoiicTBa CTENEHU

2.3 MHoro4yieHsl

24 Anrebpanueckas 1poOb

) s Apudpmernueckuii KOpEHb HaTypaJbHON CTEIICHU. JencTBus c
. apu(pMeTHYECKUMU KOPHSAMHU HATYpaJIbHOMN CTETIEHU

3 VYpaBHEHUs U HEPABEHCTBA

31 Ilensle m npoOHO-panMoOHANBbHBIE ypaBHEHHS. CHUCTEMBI M COBOKYITHOCTH
. YpaBHEHUI

15 Lensle u npoOHO-palioHanbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYMHOCTH
' HEPaBEHCTB

33 Perrenre TekcToBBIX 33724

4 YucnoBble IOCIEN0BATEILHOCTH

4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIEA0BATEIHHOCTEN

4.2 ApudmeTrnueckas W reomerpuueckas mnporpeccun. Dopmyna  CIOXKHBIX




IIPOLICHTOB

5 OyHKIUU
@Oynkius, crnocobbl  3amanus  pyskuun.  I'padpuk  pyskmum.  O6nactb
OTIpeIeJIEHUs] 1 MHOKECTBO 3HaueHui ¢pynkunu. Hymn ¢pynkmuu. [IpomexyTku
5.1. 3HAKOIMOCTOSAHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (yHKUMH. MakcuMyMbl U
MUHMUMYMBbl (QyHKIMH. HanGonbiiee n HaumMmeHblllee 3HaueHUEe (YHKIMM Ha
IIPOMEXKYTKE
6 Koopaunats! Ha IpsIMO U IIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBbI KOOPAMHATHI Ha MIIOCKOCTH
7 I'eomerpus
7.1 I'eomeTrpuueckue Gpurypsl U Ux cBOCTBa
7.2 TpeyroapHUK
7.3 MHOroyrojapHuKu
7.4 OKpY>KHOCTb U KpYyT
7.5 N3MepeHne reoMeTpruieCKUX BEJIMYUH
7.6 BekTopsl Ha IUIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BepositHocTh
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 I'padmr




YYEBHO-METONYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

Anrebpa / 7 xmacc. Arop: MakaperaeB FO.H., Munarok H.I'. u ap. ['ox: 2024.

Anrebpa/ 8 kimace. Asrop: 0. H. Makaperues, H. I'. Munaiok, K. . Hemkog, C. b. CyBopoBa ; mox
pexn. C. A. TenskoBckoro. — 17-e u3n., crep. — Mocksa : [Ipocsemenue, 2024

Yuebnuk [pocsemenue 9 xnacc ®I'OC, Makapserues 0. H, Munmtok H. I', Hemkos K. 1
"Matemaruka. AnreOpa" 0a30BbIi ypoBeHb, o1 peaakiueii Temsikopckoro C. A, 2025

METOANYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

MeTtoauueckue pekomeHaauu. 7-9 kinaccel (k yueOnuky Makaperuesa FO.H., Muniok H.I'.,
Hemkos K.W. u ap./ [Tox pen. Tenskosckoro C.A.2023r.

Matemaruka. AnreOpa : 7—9-¢ Kitacchl : 6a30BbIi ypOBEHb : METOIUYECKOE mocodue k M34
npeaMeTHON TiuHUH yaeOHnKoB 1mo anredpe HO. H. Maxkaprraesa, H. I'. Munmrok, K. M. Hemkosa u

np./ — Mockaa : [Ipoceemenue, 2023

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET
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https://uchi.ru
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