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HOACHUTEJBbHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK U TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAMMO st
POAOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM KU3HHU. Pa3BuTne y 00ydaromumxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMAaTUYECKON HayKOM SIBJICHUM U MPOLECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX JJIsl aIalTallid B COBPEMEHHOM ITU(GPOBOM
obmectBe. M3ydenue anreOppl oOecreyMBaeT pa3BUTHE YMEHMs HaOII0/aTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUSI OOYYaroOIIMXCS: OHM HCIHOJB3YIOT JCIyKTUBHBIE U
MHAYKTUBHBIE PACCYXJIeHUs, 0000LIEHNE U KOHKPETU3AlHNI0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENbHBIE ~ 00BEM
CaMOCTOSITENIHOM  JIEATEIBHOCTH  OOYYaroMIMXCs, TOITOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peaan3alueil 1esTeNbHOCTHOTO MPUHIINIA 00yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Aunredpa» mjis OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKHE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoJep)KaTeIbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3auMOJICHCTBYSI C
IpyTMMHM €ro JHHUAMH. B Xone wu3yueHuss y4deOHOro Kypca 0O0ydaromumcs
MPUXOAUTCS JIOTUYECKU PACCYXK/aTh, MCIOJIB30BATh TEOPETHKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B TporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TNPEICTABICHHBIE BO BCEX OCHOBHBIX pasienax
MaTeMaTHYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAJBHOTO MaTeMaTHueckoro s3pika. CoaepkaTelnbHOH U
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne nuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW TSt
JaNbHENIIET0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXcs
JIOTHYECKOT0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIb30BATHCS alTOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHON
KU3HU. PazBuTHeE MOHATUS O YMCIE Ha YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHUs
CBS3aHO C pALMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM



NPEACTABICHU O JEHCTBUTEIBHOM YHCIE. 3aBEPUIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUArOIIMXCS
MaTEMaTHUYECKOI0 amnmnapara, HeoOXOJUMOro Ul PELIeHUs 3aJad MaTeMaTUKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKU Kak
A3bIKa JUIA TIOCTPOCHHSI MaTEMaTHYECKUX MOJEJIEH, OIHMCAHMS INPOLECCOB M
SBJIEHUN peanpbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOAAT Takxke
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
JNEeAYKTUBHBIX paccyxaeHuil. [Ipeodpa3zoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4aroIIMMUCS 3HAHUK O (PYHKIMSIX KAaK BaKHEHIIeH MaTeMaTHu4ecKod MOJAeNn
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QOpMHUpPOBaHUE
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHUA», «ANredpanyeckue BbIpaXKEHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpay» orBoaurcs 306 yacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hezenio).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
YOOPSAJOYUBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS C
palMOHAJIBHBIMA YKCIIaMH. Pemenue 3agad U3 peaJibHOW NPAKTHKWA HA 4acCTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHbIM I[IOKa3aTeJeM: OIpeiesieHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEICHUs], 3aUCh 00NbIIMX yucesn. [IpouenTsl, 3anuce
IPOLIEHTOB B BUJE IpoOU U JpOoOM B BHUJIE MPOLIEHTOB. TPy OCHOBHBIE 33]1a4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMasi ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJsredOpanvyecKue BbIPAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomyCTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BECHUH, MPABUIIA PACKPBITHS CKOOOK U MPUBEEHUS MOJAO0HBIX ClIaraeMblX.

CBoOiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpnHouwiensl U MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloXKeHue, BHIYUTAHHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApaT pasHocTu. PopMmysa pa3HOCTH KBaAparoB. PazmoxeHue
MHOT'OYJIEHOB HAd MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpeHb YpaBHEHHWs, MpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pELIECHUE JIMHEWHbIX ypaBHEeHUH. CoCTaBiI€HHE YpABHEHUN IO
YCJIOBHIO 337a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JluneitHoe ypaBHEHHE C IBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpPEMEHHbIMHU. PellieHue cucrteMm ypaBHEHUH
CrocoOOM MOACTaHOBKU. [Ipumepbl pelieHusi TEKCTOBBIX 3a/lad C IOMOIIbIO
CUCTEM YPaBHEHMM.

DOyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0cKocTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaAMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. I'padmyeckoe penieHue TMHEWHBIX YpPaBHEHUH W CHCTEM JIMHEHHBIX
YPaBHCHUU.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaTbl OCBOEHUS MpPOrpaMMbl y4eOHOro Kypca
«Anrebpa» XapaKTepu3yroTCs:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUMCKOU
MaTeMaTUKH, 1IEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCUMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIIOJIb30BAHUIO ATHUX
JOCTIKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIOJHEHUIO 00S13aHHOCTEN IrpaklaHWHA U pean3alii ero
npaB, TMPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAX (HYHKIHOHUPOBAHUS
pPa3NUYHBIX CTPYKTYp, SBICHUH, MPOIEAYP TPaKIaHCKOro 00IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXKIACHUIO dTHUECKUX TIPOOJIeM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HayKd, OCO3HAHHUEM Ba)KHOCTH
MOPAJIbHO-3TUYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyAOBO€E BOCIIMTAHUE:

YCTAHOBKOII Ha AaKTMBHOE Yy4YacTHE€ B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYE€CKOTO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEM KM3HM ISl yCNEIHOM MNpodeccruoHaIbHOM
NEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM WHIUBUIYAIBHOU TPACKTOPHH 00Pa30BaHUS U )KU3HEHHBIX IJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U 0OIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aady, PEUIeHUH, pacCyX JACHUM, YMEHUIO BUIECTh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHMA:



OpPHEHTalMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAay4HBIX
NPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U
o0IiecTBa, MOHUMAHHUEM MaTEeMaTHUECKOM HayKh Kak cdepbl UYeI0BEUYECKOM
JEATEIIBHOCTH, JTAllOB €€ PAa3sBUTUA U 3HAYMMOCTH JUIS PA3BUTUA LIUBUIM3ALNM,
OBJIAJICHUEM SI3BIKOM MATEMATUKH U MAaTeMAaTUYECKOU KYJIbTYPOH KaK CPEICTBOM
IIO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMHU HABBIKAMH HCCIEN0BATENbCKON
NEATEIBHOCTH;

6) ¢usuuyeckoe BocnuTaHue, (popMHpPOBAHHE KYJIBLTYPHI 310POBbS H
IMOLMOHAJIBHOI0 0J1aTONOTy YU :

TOTOBHOCTBIO IIPUMEHATH MATEMATUYECKUE 3HAHUA B HHTEpPECAX CBOETO
3I0pOBbsl, BEIEHHS  3J0pOBOro  o0pa3a JKU3HU  (340pPOBOE  IUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHUA W OTHAbIXa, PEryJspHas Qu3nyeckKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBblKa pe(ICKCUU, NPU3HAHHEM CBOETO
[paBa Ha OIIMOKY U TAKOT'O K€ MpaBa Ipyroro 4YeJI0BeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTAlMEN Ha NIPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUMW JUIsl PELICHUS 3a/1a4
B 00JIACTU COXPAaHHOCTH OKPYKAIOIIEH cpefpl, IIaHUPOBAHUS IOCTYNKOB M
OLICHKM MX BO3MOXHBIX IIOCIEACTBUN Ul OKPY)KAIOLIEH Cpeipl, OCO3ZHAHUEM
rJ100aJIbHOTO XapaKTepa 3KOJOTHUYECKUX MPOo0OJieM U MyTel X peleHus;

8) ajanTanus K M3MEHAOMUMCH YCJIOBUAM COLUMAJIBHON W NPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBHUSAM B YCIIOBHUAX HEOIPEACIEHHOCTH, ITOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 NMPAKTUYECKYIO IEATEIbHOCTb, B TOM YMCIIE
YMEHHE YUUThCA y OPYIHX JIOJEH, MpuoOpeTaTb B COBMECTHOW AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMH U3 ONBITA IPYTHX;

HEOOXOAMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAaHWW, B TOM YHUCIE
(bopMynupoBaTh UJIEH, TOHATHUS, TUIIOTE3bI 00 0OBEKTaX U SIBJICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIMUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEN, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CHUTYallMIO, BOCIPUHHUMATH
CTPECCOBYIO CHUTYallMI0O KaK BbI3OB, TPEOYIOLIUNA KOHTPMEpP, KOPPEKTUPOBATH
OpUHUMAaeMble pElIeHUsI U JAEUCTBUA, (POPMYIUPOBATH M OLICHUBATH PUCKH U
NOCNEACTBUS, (POPMHUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue a1eiicTBUA:
e BBIBJISATh U XaPAKTEPU30BAThH CYIIECCTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIIEHWH MEXKIY MOHATUIMH, (POPMYIHPOBATH



ONpENENECHUs]  IOHATUN, YCTAHABIMBATH CYIIECTBEHHBIM  IPHU3HAK
KJIacCU(UKALMU, OCHOBAHUA MJIi OOOOIICHHWS W CpPaBHEHUS, KPUTEPUU
IIPOBOJMMOTI0 aHAJIN3a;

BOCIPUHUMATh, (QOpMYyJIUpOBaTh U  NpeoOpa3oBbIBaTh  CYKJCHUS:
YTBEPIAUTENIbHbIE W OTPULIATEIbHBIC, €AUHUYHBIE, YacTHbIE M 0OOIIHeE,
YCIIOBHBIE;

BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBOpeurss B (akTax, JAHHBIX, HAONIONECHUAX U YTBEPKIACHUSX,
npegiaraTb  KpUTEpUU A BBISIBICHHUS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEUHNIL;

JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIFOUEHH 110 aHAJIOTUU;
pa3bupath J10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKIECHUH (IIpSIMbIE U OT
IPOTUBHOI'O), MPOBOJUTH CAMOCTOSITEJIBHO HECJIOXHbBIE JOKa3aTesIbCTBA
MaTeMaTUYecKuX (PakToOB, BBICTpPAUBaThb APIYMEHTALMIO, IPUBOIUTH
IPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIoco0 pemeHus y4yeOHOW 3aaud (CpaBHUBATH HECKOJIBKO
BapMAaHTOB pelIeHMs, BbBIOMpaTh HaubOonee MNOAXOAAIUNA € YUYETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiicTBUS.

WCITOJIB30BaTh BOMPOCHI KaK MCCIIEIOBATCILCKU WHCTPYMEHT ITO3HAHMSI,
dbopmyIpoBaTh BOMPOCH], (UKCHPYIONIME MPOTHBOPEUYUE, MPOOIemMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh HMCKOMOE U JaHHOe, (OopMUpPOBATH
TUIOTE3Y, apTyMEHTUPOBAThH CBOIO TIO3UIUIO, MHEHHUE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJIICHHOMY IIJIaHY HECJIOKHBIH
DKCIIEPUMEHT,  HEOOJbIIOe  WCCIEAOBaHHWE IO  YCTaHOBIICHHUIO
OCOOEGHHOCTEM MaTEeMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIEHHUS U BBIBOJBI IO pe3yJibTaTam
NPOBEAEHHOTO HAOIONCHHUS, UCCICIOBAHMS, OICHUBATh JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAKXKE BBIJIBUTATH
MIPEATOJIOKEHUS O €T0 PAa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh W M30BITOYHOCTh HMH(OpPMALMK, JAHHBIX,
HEOOXOUMBIX JJISl pEeLICHU 3a4a4u;

BBIOMpATh, AHAJIU3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MPEICTaBICHHUS,



BbIOUpaTh GopMy MpeACTaBieHUs HH(DOPMALMM U WIUTIOCTPUPOBATH
peliaeMble 3aJaud CXEMaMH, JIuarpaMMaMi, HWHOM Trpadukod ©u uX
KOMOMHAIMSIMU;

OLIEHUBATh HaAEKHOCTh MH(GOPMALUU IO KPUTEPUSM, MPEUIOKEHHBIM
YUUTEIEM WIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH:

BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIOBUSIMU M LIETSAMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOUKY 3pPEHMsI B YCTHBIX M NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOly pelIeHUs 33]1a4i, KOMMEHTUPOBATh ITOJYyYEHHBIN pe3yJIbTaT;

B X0J1€ 00CYKJIE€HUS 3a/1aBaTh BOIPOCHI O CYIIECTBY O0CYK1a€MOM TEMBI,
poOJIEMBI, pelIaeMoil 3a/1auu, BbICKa3bIBaTh UEH, HALIEJICHHBIE HAa MIOUCK
pEelIeHus, COIIOCTaBIATH CBOM CYXKIEHUS C CYXICHHSAMH JIPYTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOU GopMe (hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTaBIATh  pE3yJbTaThbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHHUS C Y4ETOM 3a/1ay MPE3eHTAUN U 0OCOOEHHOCTEN ay TUTOPHH;
NOHMMAaTh W HWCIOJb30BaTh  IPEMMYIIECTBA  KOMAaHJIHOH U
WHIUBUIYAIbHOM pabOThl TpH pELIEHUH YYEOHbIX MaTeMaTH4YEeCKUX
3ajay;

IPUHUMATh LEIb COBMECTHOW JEATEIBHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOI paboThl, pacupelessiTb BHABI pPadOT, JOroBapuUBaThCA,
00CyXIaTh TPOIIECC U Pe3yIbTaT pabOThI, 0000IaTh MHEHHS] HECKOJIBKHUX
JIIOJICH;

y4acTBOBaTh B TPyHIoBbIX (opmax paboTsl (0OcCyXaeHus, oOMeH
MHEHUSMH, MO3TOBBIE IITYPMBl M JIPyTU€), BBINOJHATH CBOK YacTh
paboTHl M KOOPAUHUPOBATH CBOU JCHCTBUS C IPYTUMH YJI€HAMH KOMAaH/IbI,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranuzanus:

CaMOCTOATEJIBHO COCTAaBJIATH IUIaH, AJITOPUTM PELIECHUs 33aJa4d (MU €ro
4acTh), BBIOUpATh CIOCOO pelIeHUs: ¢ YYETOM UMEIOIIUXCS PECypcoB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapHaHThI PEHICHU ¢ Y4ETOM HOBOW MH(pOpMAIIUH.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

BJI1aACTh criocobamMu CaMOIIPOBCPKH, CAMOKOHTPOJIL  IIpomecca H
pe3yiibTaTa pCIUICHUA MaTEMaTHYE€CKOMU 3aJa4u,



e MPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIpU PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
0OCTOATENIHCTB, HAWECHHBIX OIIHMOOK, BRISIBICHHBIX TPYAHOCTEH;

e OILICHUBATh COOTBETCTBHUE PE3YyJIbTaTa NEATEIBHOCTH IOCTABICHHOMN LIENIU
U YCIIOBUSIM, OOBSICHATD PUYUHBI TOCTHKEHUS WIN HETOCTHKEHUS LIETH,
HAXOAWUTh OMUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy oOyueHuss B 7 kJacce OOYyYarOIIMICS TMOJIYYUT CIIECIYIOIINUE
IIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

BbINoNHATh, coYeTass YCTHbIE M NHCbMEHHBbIE MPUEMBI, apUPMETHUECKUE
JEUCTBHUS C PAallMOHAIBHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUs YUCIOBBIX BBIPAKEHUN, MPUMEHATH PAa3HOOOpa3HbIE
CHocOObI U MPUEMBI BBIUMCICHUS 3HAYEHUM APOOHBIX BBIPAXKEHUMH, COAEpIKAIIUX
OOBIKHOBEHHBIE U JIECTUYHBIE TPOOH.

[lepexoguTh OT oAHON (HOPMBI 3aMHMCH YUCEN K APYyrou (mpeoOpa3oBbIBaTh
NECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHHBaTh U YIOPSI0YMBATH PALIMOHAJIBHBIE YNCIA.

OKpyIJIsSTh Yuca.

BBINONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLIEHKY 3HAUEHU
YHUCJIOBBIX BBIPAXEHUN. BBINOMHATH JEHCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
NIOKa3aTeJISIMH.

[IpuMeHATh  NPU3HAKK  JEJIMMOCTH,  pa3JIOKEHUE HAa  MHOMKUTEIH
HATypaJbHBIX YUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPONOPLUMOHAIBHOCTBIO BEJIMYMH, MPOLIEHTAMH, WHTEPIPETHPOBATH
pe3yNbTaThl pEIIEeHUs 3a4a4 ¢ YYETOM OTPAaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AuredpanvyecKue BbIPAKEHUA

Hcnonb3oBaTh anreOpandyeckyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSTh
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxoauts 3HaueHuss OyKBEHHBIX BBIPRKEHUN MPHU 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BoimonHsATh  mpeoOpa3oBaHUsi  LEJIOr0  BBIPAXEHUS B MHOTOYJIEH
MPUBEIACHUEM TTOJIOOHBIX CIAra€MbIX, PACKPHITUEM CKOOOK.

BBINIONHATE YyMHOKEHHE OJHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBaipaTa CyMMBI U KBaJipaTa pa3HOCTH.



OCyIIeCTBIATh PA3JIOKEHUE MHOTOWIEHOB HA MHOMKUTEIM C IOMOILIBIO
BBIHECEHUSI 3a CKOOKM OOILIEro MHOXHTENSA, TIPYNIUPOBKH  CIAraeMbIX,
npuMeHeHus: (POpMyYJI COKPAILIEHHOTO YMHOKEHHS.

[TpumeHsTh npeoOpa3oBaHKsi MHOTOUWIEHOB JUIsSl PELIEHUS PA3IMYHBIX 3aj]a4
13 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHOU TPAKTHUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypPaJIbHBIMU IOKA3aTEISIMU IS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA

Pemare nuHENHBIE ypaBHEHHUS C OJHOM NEPEMEHHOW, NPUMEHSS IIpaBuia
[Iepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIBHOMY eMy. IIpoBepsaTs, sBisieTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[IpumeHsTh rpaduyecKkre METOIbI IPHU PEIIEHUN JTMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[TonbGupare mnpuMepbl Map 4YUCEN, SIBISIOMIMXCS PEHICHUEM JIMHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JHUHEWHOIO YpaBHEHHUS C
JIBYMSl TIEPEMEHHBIMH, MOJIb3YSICh TIpaUKOM, HPHUBOJAUTH MPUMEPHI PELICHUS
YpaBHEHUS.

Pemate cucremsl 1ByX JIMHEMHBIX YPaBHEHUH C JIBYMS IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocraBnaTe M pemaTh JIMHEMHOE YpPaBHEHUE WA CUCTEMY JIMHEHMHBIX
YPaBHEHUH IO YCJIOBHUIO 3aJayd, WHTEPHPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥ NIOJIyYE€HHBIN Pe3yJIbTar.

DOyHKUIMHA

N300pakaTh HA KOOPAUHATHOW MPSIMON TOYKH, COOTBETCTBYIOILME 3a1aHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3aIIMCHIBATH YUCIOBBIE IPOMEKYTKH Ha
aNre0pandecKoM SI3bIKE.

OTtMmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH I10 33JaHHBIM KOOpAMHATaM,
CTpOUTh rpaduky TMHENHBIX GyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOMIbIO (YHKUMA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJINYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
MIPOU3BOUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnocod MpeAcTaBlICHUs W aHalu3a WH(opMmanuu,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALIUIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Kourpoubnbie IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Yucaa u BeIUKMCIeHU. PalimoHalbHbIE o5 1 bubmuorexa [JOK
yucia https://m.edso00.ru/7f415b90
bubmuorexa [JOK
2 AJIrCOpaHeCKHe BhIpaxeHILA 21 . https://m.edso00.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 Koopmunarst u rpagukn. Cyniuan 24 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
> TosTopenne 1 obodwmenHe 6 1 https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'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

HOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
1 [TonsiTHE parMOHAIILHOTO YUCIA 1
5 Apudmernueckue neiicTBus ¢ 1
panroHaIbHBIMU YU CIAMU
3 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIAMU
4 Apudmernueckue T1eUCTBUS C 1
panroHaIbHBIMU YU CIAMU
5 Apudmernueckue neiCTBUS C 1
panroHaIbHBIMHU YUCIAMU
6 Apudmernueckue neiCTBUS C 1
paloHaIbHBIMU YHCIAMU
7 CpaBHeHue, ynopsa04MBaHue 1
panMoHaIBHBIX YHCE
8 CpaBHeHue, ynopsi04MBaHue 1
palMoHAIBHBIX YHCE
9 CpaBHeHMe, ynops10uMBaHue 1
paIMOHATIBHBIX YHCE
10 Crenens ¢ HaTypajabHBIM 1 bubanorexka [JOK
[I0Ka3aTeyIieM https://m.edsoo.ru/7f4211de
11 Cremnenb ¢ HATYpATbHBIM 1 bubnuorexa [JOK

IIOKa3aTejIeM

https://m.edsoo.ru/7f421382



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

12 Crenenb ¢ HATYpaJIbHBIM bubnmoreka [JOK
MoKa3areyieM https://m.edsoo.ru/7f42154e
13 Crenenb ¢ HATYpaJIbHBIM bubnunoreka [HOK
[I0Ka3aTesemM https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HaTypaIbHBIM
MoKa3areieM
15 Pemenrie oCHOBHBIX 3a/1a4 HA JpOOH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
16 Pemenrie 0oCHOBHBIX 3a/1a4 HA JPOOH,
MIPOLICHTHI U3 PEATHHON MPAKTUKH
17 Pemennie ocCHOBHBIX 3a/1a4 Ha JpooH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
18 Pemenrie oCHOBHBIX 3a/1a4 HA JPOOH,
MIPOLICHTHI U3 PEATHHON MPAKTUKH
19 [Tpu3Haku AeIUMOCTH, PA3I0KEHUS
Ha MHOYKUTEJIH HATyPaTbHBIX YUCEIT
20 [Ipu3Haku JeTUMOCTH, PA3I0KEHUS
Ha MHOKUTENIHU HATypallbHBIX YUCEel
21 Peanpubie 3aBucumocTw. [Ipsimast u
oOpaTHasi IPOMOPIIMOHAIIBHOCTH
99 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHast IPOIMOPIIMOHATBHOCTH
23 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIUOHATEHOCTH
24 Peanpnble 3aBucuMocTH. [Ipsimast u
oOpaTHasi IPOMOPIIMOHATBHOCTH
o5 KonTponbHas pabota mo Teme

"Parmonanbibie uncia”



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

bubmuorexa [JOK

26 byKpettible BbIpaieHs https://m.edsoo.ru/7f41feec
97 [Tepemennsbie. JlomycTrmblie 3HaYCHUS
MIEPEeMEHHBIX
28 DopmyIisl
29 dopMmybl
[IpeoOpazoBanue OYKBEHHBIX
30 BBIPQ)XEHUH, PACKPHITHE CKOOOK U bubmmorexa LOK
https://m.edsoo.ru/7f41fafa
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[IpeoOpazoBanue OyKBEHHBIX
31 BLI:pamFe)HHI?I, paCKpZIKTI/Ie CKOOOK 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41fd70
TIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
32 BBIPaKCHHH, pACKPBITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CTAraeMBIX
[IpeobpazoBanre OYKBEHHBIX
33 BBIpQ)XEHUH, pacKpbITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
34 CBoiiCcTBa CTETICHU C HATYPaJIbHBIM bubnuotexa [JOK
IOKa3areyieMm https://m.edso00.ru/7f421382
35 CBoIiCcTBa CTETICHU C HATYPaJIbHBIM bubnmnoreka [JOK
II0Ka3aTeyIieM https://m.edsoo.ru/7f42154¢
36 CBolicTBa CTENEHU C HATYPAIbHBIM bubnnoreka [JOK
IIOKAa3aTesIieM https://m.edsoo.ru/7f4218be
bu6mmorexa [IOK
37 Muoroteret https://m.edsoo.ru/7f42276e
38 MHoOro4ieHsbI bubmorexa OK

https://m.edsoo.ru/7f422930
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39 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CnoxxeHue, BBIYUTAaHUE, YMHOKEHHUE bu6mmoreka [IOK
MHOI'OUYJICHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTaHNUE, YMHOKEHUE bubnmoreka [JOK
MHOT'OUYJIEHOB https://m.edsoo.ru/7f422fca
42 CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE bubnmoreka [JOK
MHOTOYJICHOB https://m.edso0.ru/7f423182
43 @opMyIIbI COKpALIEHHOTO bubnuoreka [IOK
YMHOKECHUS https://m.edsoo.ru/7f42432a
44 @opMyIibl COKpAIEHHOTO bubnuorexa [JOK
YMHOXEHHUS https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPALLIEHHOTO bubnnorexa [HOK
YMHOKECHUS https://m.edsoo.ru/7f424c12
46 DopMyJIbl COKPALLIEHHOTO bubnuoreka [IOK
YMHOKECHUS https://m.edsoo.ru/7f424fd2
47 @opMyIbl COKpaALIEHHOTO bubnnoreka [JOK
YMHOKEHHUS https://m.edso00.ru/7f4251d0
48 Paznoxxenre MHOrO4JIECHOB Ha bu6mmoreka [IOK
MHOKHTEIIN https://m.edso0.ru/7f423312
49 PaznokeHre MHOTO4YJIEHOB Ha bubmuorexa [JOK
MHOXUTEIN https://m.edsoo.ru/7f4237fe
50 Paznoxenre MHOrO4IeHOB Ha bu6mmorexa [IOK
MHOXHUTEIN https://m.edsoo.ru/7f4239de
51 PaznoxeHrne MHOTO4JIEHOB Ha
MHOXHUTETHN
59 KonTponbHas pabota mo Teme

"Anrebpanyeckue BeIpaxeHus "



https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

VYpaBHeHue, IIpaBuia

53 npeoOpa3oBaHus ypaBHCHHS,
PaBHOCUJILHOCTb YpaBHEHUN
JInHeHoe ypaBHEHHE C OJJHOU
54 IIEPEMEHHOM, pellIeHNe TMHEWHBIX
YpaBHEHUU
JIuneitHOe ypaBHEHUE C OJJHOM
55 IIEPEMEHHOM, pelleHre JMHEWHBIX bubmmorexa LIOK
N https://m.edsoo.ru/7f420482
YpaBHEHUI
JIuneliHoe ypaBHEHHE ¢ OAHOU
56 MePEMEHHOM, pellieHne TMHEHHBIX
ypaBHEHUH
57 Pemenue 3aau ¢ moMoIs0 bu6mmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f42064e
58 Pemenue 3a1a4 ¢ TOMOIIBIO bu6mmoreka [JOK
YpaBHEHUU https://m.edso0.ru/7f420806
59 Pemenne 3aga4 ¢ moMOIIbIO bu6mmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f4209a0
50 Pemenue 3agaq ¢ momompio bu6mmorexa [IOK
ypaBHEHUH https://m.edso0o.ru/7f420e6e
61 JIuneliHoe ypaBHEHHE C IBYMS bubnmnoreka [JOK
TIEpEMEHHBIMH U €T0 Tpadux https://m.edsoo.ru/7f427c32
62 JIuneitHOe ypaBHEHUE C IBYMS bubnuoreka [IOK
MEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427e8a
63 CucreMa IByX JIMHEWHBIX YPaBHEHHI bubnuorexa [JOK
C IBYMs IIEPEMEHHBIMH https://m.edso0.ru/7f42836¢
64 Cucrema 1ByX JTUHEIHBIX ypaBHEHUI

C IBYyMs IIEPEMEHHBIMU



https://m.edsoo.ru/7f420482
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Cucrema 1ByX JUHEHHBIX YpaBHEHUM

05 C IByMsI [I€PEMEHHBIMU
66 Cucrema 1ByX JUHEHHBIX YpaBHEHUM
C IByMs IEPEMEHHBIMU
67 Pemienue cucrem ypaBHEHHI bubmmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemienue cucrem ypaBHEHHI bubmmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHHIA bubmmorexa LOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHHIA
71 Pemenue cucrem ypaBHEeHUI
79 KonTponbhas padota no teme bubnnorexa [HOK
"JIuHeiliHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 KoopannaTa Toukn Ha IpSMOi bubmmorexa LIOK
https://m.edsoo.ru/7f41de76
bubnnoreka [JOK
[ Hucrorbte mpoMesky Tt https://m.edsogru/7f41dﬁ2
75 YucnoBble TPOMEKYTKH
76 PaccrosiHre Mex1y IByMsl TOUKaMH
KOOPAMHATHOU IIPSAMON
77 Paccrosinre Mexay AByMs TOUKaMH
KOOPAMHATHOU IIPSAMOM
78 [IpsimoyronbHas cuctema KOOpAUHAT bubnuoreka [IOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbHas cucTeMa KOOpAUHAT bubnnorexa [JOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKoB, 3aTaHHBIX bubnuorexa [JOK



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
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bopmynamu

https://m.edsoo.ru/7f41e8a8

[Ipumeps! rpadukoB, 3a1aHHBIX

bu6mmoreka [IOK

1
8 bopmynamu https://m.edsoo.ru/7f41ed80
82 [Ipumeps! rpadukoB, 3aJaHHBIX
dhopmynamu
83 [Tpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu
84 Urenue rpadKOB peaibHBIX bubnnoreka [JOK
3aBUCUMOCTEHN https://m.edsoo.ru/7f41ea24
85 Urenue rpadMKoB pearbHbIX
3aBUCUMOCTEHN
bu6mmorexa [IOK
86 Honsrue pynicunn https://m.edsoo.ru/7f41ef06
87 I'padux pyHKIIN
. . bubmuorexa [JOK
88 Croiictsa Gyriuil https://m.eds00.ru/7f41f078
N . bubnuotexa [JOK
89 CBoficTBa (yHKLHiL https://m.edsoo.ru/7f41f1fe
. bubnuotexa [JOK
%0 Juneiinas yniuis https://m.edsoo.ru/7f427282
. bubnuotexa [JOK
o Juneiinas yniuis https://m.edsoo.ru/7f427412
92 ITocTpoenue rpaduka JTMHEHHOM bubanorexka [JOK
GbyHKITII https://m.edsoo.ru/7f426d1e
93 [Toctpoenue rpaduka muHETHON
byHKIIIT
94 I'paduk pynkumm y =[x|
95 I'padux pynknmm y =[x|



https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e

9 KonrponsHas pabora o reme 1 bu6mumorexa [IOK
"Koopaunatse! u rpadguku. OyHkumun" https://m.edsoo.ru/7f41f50a
[ToBTOpEHUE OCHOBHBIX MOHITUN U

97 METOJIOB Kypca 7 Kiracca, 00001eHne 1 bubmoreka LJOK

AOB KYP >, ODOBI https://m.eds00.ru/7f429c6e
3HAHUMN
[ToBTOpEHNE OCHOBHBIX MOHSATHUN U
98 METOIOB Kypca 7 Kiracca, 00001ieHue 1 Bubmorexa LIOK
Hv P ’ - https://m.edsoo.ru/7f429f32
3HAHUMN
IToBTOpEHNE OCHOBHBIX IMMOHATHH H
99 METOIOB Kypca 7 Kiracca, 00001eHue 1 Brommozexa [IOK
Hv P ’ H https://m.edsoo.ru/7f42a0e0
3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHITUN U
100 METOIOB Kypca 7 Kiracca, 00001IeHue 1 Brommozexa [IOK
Hu P ’ H https://m.edsoo.ru/7f42a27a
3HAHUI

101 Hrorosast koHTpobHAs paboTa 1
[ToBTOpEHUE OCHOBHBIX MOHITUN U

102 METOIOB Kypca 7 Kiiacca, 0000IeHne 1 Bubmzorexa LIOK

Hv P ’ - https://m.edso00.ru/7f42a900
3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

COJEP)KXAHUE OBYUYEHUA
8 KUIACC

Yuciaa v BIYMCICHUA

KBagparHbeiii kopeHb U3 uucia. [loHsATHE 00 HppalMOHAIBHOM YHCIIE.
JlecsaTnaabie TPUOIMKEHUS UpPAITMOHATBHBIX yucen. CBoWCTBa apuhMEeTUUECKIX
KBa/IPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPeoOpa30BaHUIO YUCIOBBIX BhIPAKEHUHN
Y BBIYUCJIEHUAM. J[efiCTBUTENBbHBIC YUCIIA.

Crenens ¢ uenpIM NoKa3aTeneM U e€ ceorictBa. CTaHIapTHAS 3alKCh YHCIIA.

AJuiredOpanyecKue BbIPpaKEeHUA

KBampaTHbiii  TpE€XuieH, pas3loKEHHWE KBAJPAaTHOIO TpPEXWIEHA HA
MHOHUTEIIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JpoOu.
CnoxeHue, BBIYUTAHHUE, YMHOXEHUE, JEJEHHUE alreOpandeckux ApoOei.
PanonanbHbIe BRIpAKEHUS U UX MIPeoOpa3oBaHUE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEH KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIBHBIE YPABHEHMUS.

['paduueckas uHTEpIIpeTalvsl YPaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JVMHENHBIX YPaBHEHUW C JABYMsI II€pEMEHHBIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aareOpanvdeckuM CrocoOoMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OHONM MEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJAHOM IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHON IEPEMEHHOM.

DOyHKUIMHA

[Tonarue Qynkuun. OOnacTh ONpEACICHUST W MHOXXECTBO 3HAYCHHM
byukiuu. CiocoOsl 3a1aHus PYHKIIHM.

I'padpux ¢ynkumun. Yrenune coiicTB ¢yHKuuu no e€ rpaduxy. [Ipumeps
rpadukoB GYHKIHHA, OTPAKAIOIINUX PEATHHBIE TPOIECCHI.

@DyHKIMU, OMUCHIBAIONIME TPSIMYI0 U OOpaTHYIO MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. OyHKmun Y = X2, ¥ = X3, y = VX, y=|x|. [paduaeckoe
pEILICHUE YPABHEHUN U CUCTEM YPABHECHUM.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS MPOrpaMMbl ydyeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN Tpa)KAaHUHA U PEANU3alUU €ro
opaB, IMpPEICTaBICHHMEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
pa3MuYHBIX CTPYKTYp, SBJICHHUH, IpOLEAyp I'Pa)xJAaHCKOro olIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHHEM BaXHOCTH
MOPAJIBHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUsI HA TMPOTSHKEHUHM BCEW JKM3HM IJIsl YCHEIHOM MNpodeccHOHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBHUAYAIBHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYecKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUN, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTaluel B JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY HAy4HbIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHUECKON HayKuM Kak cdepbl UeIOBEYECKOi
JEATEIbHOCTH, 3TAaNoOB €€ pa3BUTUSA W 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaTEMAaTHYECKOW KYyJbTYpOW Kak CpEICTBOM



MO3HAHHUS MHPA, OBJIAJCHHEM MPOCTEUIIMMH HABBIKAMU HCCIEA0BATEIIbCKOU
JICATEIILHOCTH;

6) ¢usuueckoe BocnuTranue, GopmHupoBaHHEe KYJbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0JIArONOJIY YU

FOTOBHOCTBHIO MPUMEHATh MATEMAaTHUUYECKHE 3HAHUA B MHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OMMOKY M TaKOTO e IIpaBa JPyroro 4ejaoBeKa,

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHNE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]1a4
B 00JIaCTH COXPAHHOCTH OKPYXaIoIIeHl Ccpelbl, IJIaHUPOBAHUSI MOCTYIKOB U
OLCHKH WX BO3MOXHBIX MOCJECICTBUM JJI1 OKPYXKAIOWIEH CpPENbl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYSCKHUX MPOOJIEM B MyTEeH UX pelieHus;

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHON
cpeabl:

TOTOBHOCTBIO K JICMCTBUSAM B YCIIOBUSAX HEONMPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIC
YMEHHUE YYUTHCS Yy JPYTHX JIOJeH, MpUOOpeTaTh B COBMECTHOM JEATECIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
bopMyIMpOBaTh WUJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JSMUIIUTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC pEIICHUs W JeHCTBUS, (OPMYJIHPOBATh W OICHMBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBplesiornyeckueelicTBus:

e BBIIBIIITh U XapaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TMOHSATHI, OTHOLIEHUN MEXIy MOHATUSAMHU, (OPMYIUPOBATH
ONpENENECHUs] TOHATUM, YCTAHABIMBATH CYIIECTBEHHBIA MPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUH
IIPOBOJIMMOTIO aHAJIN3a;

e BOCIPUHUMATH, (POPMYIUPOBATH U  MPeoOpPa3OBBIBATH  CYXKICHUS:
yTBEpJAUTENIbHbIE W OTpULIATENbHbIC, €AMHUYHBIC, YacTHbIE M O0OIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPKICHUSX,
npemjiaraTb  KpUTEPUM IS BBISIBICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUNH;

JIeJIaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIE 0Ka3aTelIbCTBa
MaTeMaTU4yecKux (aKkToOB, BBICTpaUBaThb aPryMEHTAlUI0, MPUBOAUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CrOco0 pemeHus y4yeOHOW 3agauyd (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3zoBniencciienoBarebcKueeiCTBHA

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHUSA,
(GbopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTHUBOpPEUYUE, NPOoOIeEMYy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOAUTH IO CaMOCTOSITENIBHO COCTABJIIEHHOMY IUJIaHY HECJIOKHBIN
HKCIIEPUMEHT,  HEOOJIBILIOE  HUCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOi;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 1O PE3yJIbTaTaM
IPOBEAEHHOTO HAOJIO/IEHUS, UCCIIEOBAHUS, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c nunopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W W30BITOYHOCTH HH(pOpMaIuH, TaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpATh (GopMy TpeAcCTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMble 3aJayd  CXeMaMH, JuarpaMMaMH, WHOM Trpapukod u HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WH(OOPMAIMU TI0 KPUTEPHUSIM, MPEITI0KCHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMmyHHKaTHBHBIEYHUBeEpPCAJIbHbIeyYeOHble1eliCTBUSA:

BOCIIpUHUMATL U (l)OpMy.TII/IpOBaTB CY)KICHUA B COOTBETCTBHU C
YCIIOBUAMHA WU LEISIMU 06HICHI/I}I, SICHO, TOYHO, I'PAMOTHO BBIPA’XX4aTb CBOIO



TOYKY 3pCHHsSI B YCTHBIX M MHCHbMEHHBIX TEKCTax, /1aBaTh IMOSCHEHUS IO
XOJly pelIeHus 3a/1a4i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

B X0JI¢ 0OCYKIEHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMO TEMHI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pelIeHus, COIMOCTaBIsATh CBOM CYXKIEHUS C CYXKICHUSIMH JIPYTUX
YYaCTHUKOB JHaiora, OOHApPYKWBATh Pa3IMunie W CXOJCTBO IO3WIIMHA, B
KOPpEeKTHOU popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,
NPEACTaBIATh  pe3yJbTaThl  pEIIeHHUs  3aJa4yd,  DKCIEPUMEHTAa,
UCCJIEIOBAHUSI,  TPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1ay NIPE3EHTAIMU U OCOOCHHOCTEN ayAUTOPUH;
MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOH |
WHIUBUAIYyAIbHOH pabOThl TIPH PEMIeHWH YYeOHBIX MaTeMaTHYCCKUX
3a/1ay;

MPUHUMATH 1EJIb COBMECTHOU JEATEIbHOCTH, TJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM pabOThl, pachpeneisiTh BUIbI padoT, JA0roBapuBaThCA,
0o0CyXaTh MPOLIECC U pe3ysbTaT paboThl, 0000IIaTh MHEHUS HECKOJIbKHUX
JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax pabotsl (oOCykaeHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMBI M JIpyTW€), BBINOJHATH CBOIO YacTh
paboTHI U KOOPIMHUPOBATH CBOM JCUCTBUS C APYTMMHU WICHAMH KOMaHIbI,
OIICHMBATh KAa4YE€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO COCTAaBJIAThH IJIaH, AITOPUTM PEIICHUs 3aJa4yd (MU €ro
4acTh), BbIOMpATh CIOCOO pElIeHUs C y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh M KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIMUHTE/JIEKT:

BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKHM, CAMOKOHTPOJISI  Tpoiecca U
pe3ysibTaTa pelieHuss MaTeMaTHYeCKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IPHU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTH HA OCHOBE HOBBIX
00CTOATENIHCTB, HAWIEHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIIEHUBATh COOTBETCTBUE PE3YJbTaTa ACATEIbHOCTH MOCTABICHHOW LIEIIH
U YCJIOBHSIM, OOBSICHSTh MPUUYUHBI JOCTIKCHUS UM HEJOCTIDKCHUS 11ETIH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xonmy oOyuenus B 7 KJjacce OOYyYarOUIUHCS TMONYYUT CIICIYIONTHE
MpEAMETHBIE PE3YIbTATHI:

Yucsia v BbIYMCIEHUS

BoInonHsTh, codyeTass YCTHbIE M MHCbMEHHBIE MPUEMBI, apudMeTHUECKHe
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HAaYCHWS YHUCIOBBIX BBIPAKCHUM, MPUMEHSTH pPa3HOOOpa3HBIC
CIIOCOOBI M MPUEMBI BBIYUCIICHUS 3HAYCHHUH TPOOHBIX BBIPAKEHUMN, COICPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT oAHOM (HOPMBI 3aMKMCH YUCEN K JAPYroi (mpeoOpa3oBHIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YAaCTHOCTU B O€CKOHEUHYIO JECATHUYHYIO IPOOB).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAIIbHBIC YUCIIA.

OKpyTasTh YKCIIA.

BBITIONHATS TPUKUIKY U OLEHKY pe3yjibTaTa BHIYMCICHUN, OIEHKY 3HAUCHHIM
YUCJIOBBIX BBIPAKCHHUI. BBIMONHATH JEHUCTBUS CO CTENEHSAMH C HATypalbHBIMU
MOKa3aTeIsIMH.

[IpuMeHAT,  NpPU3HAKK  JCIUMOCTH, pPa3jio)KEHUE Ha  MHOXHUTEIH
HATypaJbHBIX YUCEIL.

Pemiatb mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSA3aHHBICE C OTHOIIEHUEM
BEJIMYMH, MPOMOPIHOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUs 3a7ad ¢ y4€TOM OTPAHMYCHH, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpUBaEMbIX 0OBEKTOB.

AuredpanvyecKue BbIPpAKEHUSA

Hcnonb3oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSTH
e€ B Mpolecce OCBOCHUS yueOHOTro MaTepuaia.

HaxoauTte 3HaueHuss OYKBEHHBIX BBIpAKCHUW MpPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BeimonHsATh  mpeoOpa3oBaHuUsl  IEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEJICHUEM TTOJO0HBIX CJIaraeMbIX, PACKPhITHEM CKOOOK.

BrINMONMHATE yMHOXKEHHE OJIHOYJIEHA HAa MHOTOWIEH W MHOTOWIeHa Ha
MHOTOYJICH, TPUMEHSTH (hOPMYJIBbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCylecTBIsATh PA3JI0KEHUE MHOTOWICHOB HA MHOXKUTEIH C TOMOIIBIO
BBHIHECEHUSI 3a CKOOKM OOIEro MHOMXWTENS, TPYNIHPOBKH  CIIAaracMbIX,
pUMEHEHUST (POPMYJT COKPAIIEHHOTO YMHOXKECHHUS.

[IpuMeHsTh MpeoOpa3oBaHUsl MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
U3 MaTEeMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEATHbHOU MPAKTHUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIBHBIMHU IIOKA3aTEISIMU LIS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA



Pemlare yMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NMPUMEHSSA IIPaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCHIBHOMY emy. IIpoBepsaTs, sABisieTCs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyecKkre METOIbI IPU PEIICHUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JMHEHHOTO
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMM.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpauK JIMHEWHOTO YpaBHEHHUS C
JIBYMsl TIEPEMEHHBIMH, TMOJIb3YSICh TIpadUKOM, NPUBOJIUTH MPUMEPHI PEIICHUS
YpaBHEHMUS.

Pemats cuctemsl IBYX JIMNHEMHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnsATe M pelIaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEHMHBIX
YPaBHEHUM 110 YCIOBHUIO 33Ja4yd, HWHTEPIPETUPOBATbH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTarT.

DOyHKIUU

N3o0paxkath Ha KOOPJAUHATHOM MPSIMOM TOUKHU, COOTBETCTBYIOIIHE 3a/IaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, MHTEPBAJIbI, 3aIMCHIBATH YACIOBBIE IPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OTMeuaTth B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33aJaHHBIM KOOpPAWHATAM,
CTpOUTh Tpaduiky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOUIbIO (YHKIMA HW3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuid cocoO MpeAcCTaBiICHUS W aHaiIM3a MHGOpMaIUH,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOyueHuss B 8 kJiacce OOyYaroIIMICS TMOJTYYUT CIICIYIOIINUE
MIPEAMETHBIE PE3YIIBTATHI:

Yuciia ¥ BBIYUCTICHUSA

Mcnonp30BaTh HadajabHbIE IPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUs, OKPYTJICHUS U BBIUMCICHUM, N300paxkaTh AEHCTBUTEIbHBIC
Yycila TOYKaMU Ha KOOPAUHATHOUN IIPSMOMN.

[IpumeHsaTh mOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHHU, MCIOJB3Yysd MPH HEOOXOJWMOCTH KaJbKYJSTOP, BBINOJIHATH
npeoOpa3oBaHusl BBIPAKEHUH, COJEP)KALUIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECITUYHBIX
npoOeit u creneneit yucia 10.

AJireOpanyeckue BbIpaKeHUs



[IpyuMeHATh TMOHSITHE CTENEHU C IEeJNbIM IOKa3aTeJIeM, BBINOJIHATh
npeo0pa30BaHus BRIPAXKCHUH, COAEPIKAIUX CTETICHH C IEITBIM MOKa3aTesIeM.

BBINONHATH TOXAECTBEHHBIE MPEOOPa30BAHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBUJI ACUCTBUIN HaJ MHOTOUYJICHAMH U alreOpandyecKuMu ApoOsiMHU.

PacknanpiBaTh KBapaTHbIN TPEXUIIEH HA MHOKUTEIN.

[IpuMeHsTh MpeoOpa30BaHUs BHIPAXKECHUM JJIsI PEIICHUST PAa3IMYHbIX 3a/71a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewmaty nMHEVHBIE, KBAJIpaTHbIE YPaBHEHUS U PAlMOHAJIbHBIE YpaBHEHUS,
CBOJSIIIMECS K HUM, CUCTEMBI JIByX YPABHEHHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM T'padUUECKUX MpeACTaBICHUN (yCTaHABIUBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUUN PEIICHHS, €CIIM UMEET, TO CKOJIbKO, W
npouee).

[lepexoauTh OT cioBeCHON (HOPMYIMPOBKU 3a7auu K €€ anreOpanyeckoi
MOJIEIM C TIOMOIIBIO COCTABJCHUS YPaBHEHUS WM CHUCTEMbl YpaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4M MOJIyYEHHBIN pe3yybTarT.

[IpuMEHATh CBOWCTBA YHCIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLECHKH,
pelath JIMHEWHbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M WX CUCTEMBI, JaBaTh
rpadMyecKy0 WJUTIOCTPALIMI0 MHOXKECTBa pEIICHUNW HEPaBEHCTBA, CHUCTEMBbI
HEPABECHCTB.

DyHKUIMHA

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIC TOHSTHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHMs), ONMPENCNsITh 3HaueHHE (YHKIMH TIO 3HAYCHUIO
aprymeHTa, OlpeaeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y = kiX, y = X2, y = x3,y = [X|, Y = VX, OIHCBIBaTh CBOWCTBA YHCIOBONA
dbyHkiuu no e€ rpaduxy.

K xonmy oOyuenus B 9 kJjacce 0Oydaroumuiics TMOMYYUT CIETYIONTUE
peAMETHbIE PE3YIbTaThI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAIOUYNBATH PALIMOHAIIBHBIEC U UPPAlMOHATBHBIE YHCIIA.

BeimonHsaTh  apudMeTHYECKUe JEUCTBUS C PaAlMOHAIBHBIMU YHCIIAMH,
codyeTras YCTHbIE U THUCHBMEHHBIC TMPUEMBI, BBITIOJHATH BBIYUCICHUS C
UpparmoHaIbHBIMU YUCIaMHU.

HaxoguTh 3HaueHWsl CTENEHEW C LEIbIMU IO0KAa3aTeNs MU M KOPHEW,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKCHUI.

OKpyrJisiTh  TEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh NPUKUAKY PE3yIbTaTa
BBIYMCJIEHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA



Pemlare JiMHEMHBIE M KBAaApPATHBIE YPAaBHEHMS, YPAaBHEHUs, CBOMSIIMECH K
HUM, IPOCTENIINE APOOHO-PAIIMOHAIBHBIE YPABHEHHS.

Pemate cucremsl IByX JIMHEWHBIX YPAaBHEHUM C JABYMS IEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBISACTCS JTUHEHHBIM.

Pemarp TekcTOBBIE 3aauM  aJreOpanvyeckuM CHOCOOOM € MOMOIIBIO
COCTABJICHUs YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUU C IBYMsI IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM IrpapUueCcKUX MPEACTaBICHUN (yCTaHaBIMBATh, UMEET
JU ypaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUS, €CIM UMEET, TO CKOJIbKO, U
npouee).

PemaTe nuHElHbIE HEPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkaThb
pelIeHre HEPABEHCTB HAa YMCJIOBOM NPSMOM, 3aIMCHIBATH PEIICHHE C IOMOIIBIO
CHUMBOIJIOB.

Pemlarb  cuCTeMBl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMbl  HEPAaBEHCTB,
BKJIIOYAIONIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)xkaTh pEIICHUE CHCTEMBbI
HEPABEHCTB HA YMCJIOBOM NPSMOM, 3alIUCHIBATh PELIEHUE C IOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 331a4.

DOyHKUIMHA

Pacno3nHaBaTh (QyHKIMM HU3y4yeHHBIX BHUJOB. I[loka3piBaTh cXeMaTHUECKU

pacIoyio’keHNe Ha KOOPAMHATHOW IUIOCKOCTH TpadukoB GyHKImi Buga: y = Kx, y
=kx+b, y=kix,y=ax2 + bx + ¢,y =x3, y = VX, y = |x|, B 3aBucumoctu ot
3HaYE€HUU KOA()PHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U H300paxarb CXxeMaTH4YEeCKU rpaduKu KBaJApaTUYHBIX (PYHKIUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 10 UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto QYHKIUIO 10 (HopMyIie, MPUBOIUTE TPUMEPHI
KBaJpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEILHOCTH H IPOTPeCCH U

Pacnio3naBaTh apu@METHUYECKYyI0 M TE€OMETPUYECKYI0 TMPOrpecCHd MpHU
pa3HBIX CIIOCO0aX 3a/IaHuUs.

BbINONMHATE  BBIUMCICHHS C UCHOJB30BaHUEM (opMyln N-ro 4jieHa
apu(PpMETUYECKON U TeOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300pakarh 4JeHBbl MOCJEI0BATEIBHOCTH TOYKAMHU Ha KOOPJIUHATHOU
IJIOCKOCTH.

Pematpe 3agaun, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEI0BATEIBHOCTSIMHU, B TOM
qHCclie 3a7aud U3 pealbHON JKU3HM (C UCIIOJIb30BAHUEM KaJIbKYJIATOPA, [U(PPOBBIX
TEXHOJIOTUH).



8 KVIACC

Ne KonuyecrBouacos
HaumeHoBanuepasieioB
n/ Bceer KonTpoabubiepadoT IpakTuyeckuepador
U TEMIIPOrPaMMBbI
1 0 bl bl
1 Yucna u BBIYUCIICHHUS. 15
KBagparusie kopHu
Yucna u BBIYUCICHHUS.
2 CrerneHs C 1eIbIM 7
HokasaresieM
3 AnredpanyecKUeBBIPAKECHH 5 1
1. KBagpaTHeIATpEXUIEH
AnrebpanyecKUeBBIPAKEHH
4 15 1
1. AnreOpandeckasapoOb
5 VYpaBHEHUS U HEPABEHCTBA. 15 1
KBanpaTtHble ypaBHEHUS
5 YpaBHEHHUs U HEPABEHCTBA. 13
Cucremsl ypaBHEHUN
7 VYpaBHEHUS U HEPABEHCTBA. 12 1
HepasencrBa
DyHKIUH.
8 5
OCHOBHBIECTIOHSATHS
DyHKIHH.
9 9
UucnossleyHKINN
10 [ToBTOpenue n 06001IeHNE 6 1
OBILIEE KOJIMYECTBO YACOB 102 5 0
I10 ITPOTPAMME




8 KUIACC

Ne KounuecrBouyacos
n/ Temaypoka Bce  Kourpouabnbiepa  IIpakTuyeckuepa
I ro 00THBI 00ThI
KBagparHbIiKOpEHbHU3YHCIIA
[TonsTHEOOMpPPAITMOHATFHOMYHNCIIE 1
3 JlecSITHUHBICTIPUOTN K CHUSIHPPAITHOH AT 1
bHBIXYHCEIl
4 JlecSITHUHBICTIPUOTN K CHUSITPPAITHOH AT 1
BHBIXYHUCEIT
5 JlelicTBUTEIbHBICUNCIIA 1
6 CpaBHEHUEICHCTBUTEIBHBIX UM CEIT 1
7 CpaBHeHHEIEHCTBUTEIBHBIXUNCEI 1
8 ApudmernaecknitkBaapaTHHIHKOPEHb 1
9 VYpaBHeHueBuaa X*> = a 1
10 CaoiicTBaapu(PMEeTUUECKUXKBAPATHBI 1
XKOpHEU
11 CaoiicTBaapu(PMETUUECKUXKBAPATHBI 1
XKOpHEH
[Ipeobpa3oBaHre YHCTOBBIX
12 BBIPAKEHUH, COAEPKAIMX KBAaJPAaTHbIE 1
KOpHH
[Ipeobpa3oBaHre YHCTOBBIX
13 BBIPAXEHUH, COIEPKALUX KBAJpaTHbIE 1
KOpHH
[Ipeobpa3oBanre YHCIOBBIX
14 BBIPAYKEHHMI, COJIEpKAIMX KBAJIPATHbHIE 1
KOpHH
[Ipeo6pa3oBanre YHCTOBBIX
15 BBIPAYKEHHI, COJIEpKAINX KBAIPATHbHIE 1
KOPHH
16 Crenens c 1eNbIMIIOKa3aTeNIeM 1
CrangapTHas 3anuch yncia. Pazmepsl
17 00BEKTOB OKpY’Karolero Mupa (ot 1

QJICMCHTApPHBIX 4aCTUI 10




KOCMHUYECKHX 00BEKTOB),
JUTUTEITHHOCTH TPOIIECCOB B
OKpY>KaroIieM MHupe

CBoiicTBa CTENEHU C IETBIM

18
nokaszaresem
CBolicTBa CTENEHU C LIEJIBIM

19
MoKa3areiem

20 CBoiicTBa CTENIEHH C LIEJIBIM
nokaszaresem

21 CBolicTBa CTENEHU C LIEJIBIM
roKazaresem

99 CBoiicTBa CTENEHU C LIEJIBIM
MoKa3areieM

23 KBanpaTHbIATpEXWIEH

24 KBagparHbIATpEXUICH

o5 Paznoxenne KBagpaTHOTO TpEXUIICHA
Ha MHOXUTEIN

26 Paznoxenne KBagpaTHOTO TpEXUIICHA
Ha MHOXKUTEJN
KonrtponbHas paboTta no remMmam

27 "KBanpatnsle kopHu. CTeneHu.
KBanparssiiiTpexuien"

28 AnrebpandeckasapoOb
JlonmycTHMBIE 3HAYCHHS TIEPEMEHHBIX,

29 BXOJSIINX B alreOpanyeckue
BBIPKCHUS
JlonycTHMBbIe 3HAYCHUS IEPEMEHHBIX,

30 BXOJIAIINX B alredpandeckue
BBIPKCHUS

31 OcHOBHOECBOMCTBOANTEOpaNIECKOMIp
obu

32 CoxparreHuepooeit

33 CoxpamienuenpoOeit

34 CoxparreHuepooeit

35 CrnoxeHue, BBIYUTAaHHE, YMHOXKEHHUE U
neneHue anredpanyeckux Apooeit

36 Crnosxenue, BBIYUTaHUE, YMHOKEHUE U
neneHune anredbpanyeckux Apooeit

37 Crnosxenue, BBIYMTaHUE, YMHOKEHUE U

JIeICHUE aredpandeckux apooei




CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE U

38 .
neneHne anreOpandeckux Apooeit

39 [IpeobOpazoBaHue BhIpaXKEHUH,
COJIEpIKaIINX anredpandeckue Ipoou

40 [IpeobOpazoBaHue BhIpAXKEHUH,
coJiepKalux aareopandeckue 1poou

41 [IpeoOpa3oBanue BHIPAKEHHIH,
COJIEpIKaIINX anredpandeckue Ipoou

42 KonTponbhas pabota no teme
"Anrebpanueckas 1po0p"

43 KBanparHoeypaBHeHue

44 HenonnoexBagpatHoeypaBHEHNE

45 HenonnoexBagpatHoeypaBHEHHE

46 dopmynakopHEHKBaAPaTHOTOyPaBHEH
us

47 dopmynakopHEHKBaAPATHOTOYPABHEH
us

48 dopmynakopHEHKBaAPaTHOTOypaBHEH
us

49 TeopemaBuera

50 TeopemaBuera

51 Pemenne ypaBHeHUH, CBOASIINAXCS K
KBaJ[paTHBIM

52 Pemenue ypaBHeHui, CBOQAIIUXCA K
KBaJIpaTHBIM

53 IIpocreiimmenpodHo-
panMoHaIbHbICypaBHEHUS

54 [IpocreitmmenpooHo-
panroHaTbFHBICyPaBHEHUS

55 Perienue TeKCTOBBIX 3a/1au C TOMOIIIBIO
KBaJIpaTHBIX YPaBHEHHMA

56 Perrenne TeKCTOBBIX 337124 C TOMOIIBIO
KBaJIpaTHBIX YPaBHEHHMA

57 KonTponbhas pabota no teme
"KBagparusle ypaBHeHUS"
JInneniHOE ypaBHEHHUE C JBYMS

58 MIEPEMEHHBIMH, €ro rpaduk, mpuMepbl
pellIeHrs YpaBHEHUH B LENbIX YUCIIaX

59 JInneliHOE ypaBHEHHUE C JBYMS

MIEPEMEHHBIMH, €ro rpaduk, mpuMepbl




peLIEHNs YPAaBHEHUN B LEIBIX YMCIAX

JIuneitHOE ypaBHEHUE C IBYMsI

60 MePEMEHHBIMH, €ro Ipaduk, IpUMepPbI
pellIeHNs YpaBHEHUH B LEJIBIX YUCIIAX

61 Pemenue cucrem AByX JIMHEHHBIX
YPaBHEHUH € JBYMS IEPEMEHHBIMU

62 Pemenue cucrem 1ByX JUHEHHBIX
YpaBHEHUH € ABYMs [IEPEMEHHBIMU

63 Pemenue cucrem AByX JIMHEHHBIX
YpaBHEHUU € JBYMS IEPEMEHHBIMU
[Ipumepsl penieHus: cucteM

64 HEJIMHEWHBIX yPaBHEHUH C IBYMS
MepEMEHHBIMU
[Ipumepsl penieHus cucrteM

65 HEJIMHEHHBIX YPABHEHUH C ABYMS
MepEMEHHBIMHU
I'paduueckas mHTEpIIpETAIIS

66 YpaBHEHUSI C ABYMs IEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUH C IBYMs
MIEpEMEHHBIMU
I'padmueckas nuHTEpIIpeTaLIUs

67 YpaBHEHHUSI C ABYMs IEPEMEHHBIMU U
CHUCTEM JIMHENHBIX YPABHEHU C IByMsI
MIEpEeMEHHBIMU

68 Pemenne TeKCTOBBIX 3a1a4 ¢ IOMOIIIBIO
CUCTEM ypaBHEHUI

69 Pemenne TeKCTOBBIX 3aJ1a4 ¢ IOMOIIIBIO
CUCTEM YpaBHEHUU

70 Pemennie TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO
CUCTEM ypaBHEHUI

71 YucnoBble HEPABEHCTBA U UX CBOMCTBA

72 UucnoBbie HEPABEHCTBA M UX CBOMCTBA

73 HepaBeHcTBO ¢ 0HOMNIEpEMEHHOMN

74 JIuHeiiHbIe HEPABEHCTBA C OJHOM
IIEPEMEHHON U UX pELICHHE

75 JIuHeiiHbIe HEPABEHCTBA C OJHOMN
MEPEMEHHOMN U UX PEIICHUE

76 JInneliHbIe HEPABEHCTBA C OJJHOMN
IIEPEMEHHOM U UX pELICHUE

77 Cuctembl TMHEHHBIX HEPABEHCTB C




OJIHOM IIEPEMEHHOMN U UX peLICHUE

CucTeMbl TMHEUHBIX HEPABEHCTB C

8 OJIHOM MEPEMEHHON U UX PEUICHUE 1

79 CucTteMbl TUHEHHBIX HEPABEHCTB C 1
OJTHOM MIEPEMEHHOM U UX pelIeHne
N3o00paxeHune penieHus TMHESHHOTO

80 HEPAaBEHCTBA U UX CUCTEM Ha YUCIIOBOU 1
IpsAMON
N3o0pakeHue pemeHus JHHEHHOTO

81 HEPaBEHCTBA U UX CUCTEM Ha YHCIIOBOM 1
IpsAMON

82 KonrtponbHas pabora no remMmam 1
"HepaBencrBa. CucreMblypaBHEHUN"

83 [onsatnepynkunm 1

84 OO6nacTh ornpeieeHUus] 1 MHOYKECTBO 1
3HaYEHUN QPYHKINH

85 Crnoco0ObananusayHkuni

86 I'padpukdyskumnn

87 CaoiicTBa QyHKIINH, UX OTOOpaKEHUE 1
Ha rpaduke

88 UreHue u noctpoeHue rpapukoB 1
byHKIMIA

89 ITpumeps! rpadukoB GyHKINH, 1
OTPaKAIOIINX peaTbHBIE MPOLIECCHI
DyHKIUY, ONUCHIBAIOLINE IPSIMYIO U

90 00paTHYIO NPONOPLHOHATIBLHBIE 1
3aBHCUMOCTH, UX I'pauKu

91 I'umep6ona 1

92 I'unepOona 1

93 I'padpukdpyskmmn y = x> 1

94 I'padbukdpynknmm y = x> 1
Oyukmum Y =X3, Yy = X3,y = VX, ¥ = [x|;

95 rpaduueckoe pereHe ypaBHeHU! 1 1
CUCTEM ypaBHEHUI
Oyukmum Y =X3, Yy = X3,y = VX, ¥ = [x|;

96 rpaduvecKoe pereHne ypaBHeHHI U 1
CHUCTEM ypaBHEHUU
[ToBTOpEHNE OCHOBHBIX MOHSATHI U

97 METOJIOB KypCOB 7 M 8 KJIacCOB, 1

0000111eHNE 3HAHUHA




[ToBTOpEHNE OCHOBHBIX MOHATUN U

98 METOJIOB KypCOB 7 U 8 KIIaCCOB, 1
000011IeHHE 3HAHUIT
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

99 METOJIOB KypCOB 7 U 8 KIIaCCOB, 1
000011IeHHE 3HAHUIT
[ToBTOpEHNE OCHOBHBIX MOHSATUN U

100  meTom0B KypcoB 7 U 8 KJ1accoB, 1
000011IeHHE 3HAHUIT

101  HroromaskoHTposbHaspabOTa 1
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

102  meTomoB KypcoB 7 M 8 KIIacCOB, 1
000011IeHHE 3HAHUIT

OBULIEE KOJIMYECTBO YACOB I1O 102

[TPOT'PAMME




COILEPKXAHUE OBYYEHUSA
9 KUIIACC

Yucia ¥ BIYMCICHUSA

PannoHanpHple 4HMCa, UppalMOHAIBHBIE YHCIIA, KOHEYHbIE M OECKOHEYHBIE
AecsITUUHBIE ApoOu. MHOXXECTBO JCHCTBUTEIBHBIX YHCEN, JACHCTBUTEIbHBIC UYHMCIIA
KaK OCCKOHEUHBIE JAECATUYHBIE ApoOU. B3auMHO 0IHO3HAYHOE COOTBETCTBUE MEXKIY
MHO>KECTBOM JICHCTBUTEINIBHBIX YMCET U KOOPAUHATHON MPSIMOM.

CpaBHEHHE  JCUCTBUTENBHBIX  YHUCEN, AapU(PMETUUYECKUE JIEUCTBUS  C
JNEUCTBUTEIBHBIMU YUCIIAMU.

Pa3mepbl 0OBEKTOB OKpYXKaroIIero Mupa, UIMTEIbHOCTh IIPOLECCOB B
OKpY’KarOILEM MUPE.

[TpuOnmxk€HHOE 3HAUYE€HUE BEIMYMHBI, TOUHOCTb MpHUOMMKeHus. OKpyrieHue
yucen. [ Ipuknaka u orieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHMs U HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHre ypaBHEHUM, CBOISIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PenieHue ypaBHEHMi, CBOIAIIMXCSH K KBAaJPaTHBIM.
bukBaaparHoe ypaBHeHue. IIpuMmepbl pelieHuss ypaBHEHHU TPETbEM M YETBEPTOMU
CTETIEHEN Pa3JI0)KEHUEM HAa MHOXKHUTEIH.

Pemienne apoOHO-pallMOHANIBHBIX ypaBHEHUH. PelleHne TEKCTOBBIX 3aaad
anredpandyeckuM METOJIOM.

VYpaBHeHHE ¢ JByMS NEpPEeMEHHbIMH U ero rpa¢uk. Pemenue cucrem IBYX
JMHEWHBIX YPAaBHEHUM C JBYMs IEPEMEHHBIMU. PellleHHe CHCTEM JBYX YpaBHEHUH,
OIHO M3 KOTOpbIX JHMHEIHOe, a Jpyroe — BTOpoW crTeneHu. ['paduyeckas
MHTEPIIPETaLNs CUCTEMBl YPABHEHUN C IBYMsI [IEPEMEHHBIMH.

Pemenuie TeKCTOBBIX 3a/1a4 ajaredpanyeckuM crocoooMm.

HucoBble HEPAaBEHCTBA U UX CBOWCTBA.

Pemienne nMHENMHBIX HEPABEHCTB C OJHOW IepemMeHHOW. PemieHune cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TNepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padmyeckas uHTEpHpeTanusi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMM.

DyHKUNHA

KBagpatuunas ¢yskuus, e€ rpaduk u cBoictBa. [lapabGomna, xoopAuMHATHI
BEPUIMHBI 11apadoJIbl, 0Cb CAMMETPHUH MapadoIbl.

I'padukn dynxumit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux
CBONCTBA.

Yucii0BbIe NMOCIEA0BATEILHOCTH M IIPOrPEeCCHHU

[loHsiTME YHCITOBOM IMOCIIENIOBATEIbHOCTH. 3aJaHHe MOCJIEA0BATEIbHOCTU
PEKyppPEHTHOM opMyIoit u GopMyInoi N-ro dieHa.



Apudmernueckass U reomeTpuueckas mnporpeccuu. Dopmyisl N-ro  WieHA
apu(pMeTUYECKON U TeOMETPUUECKOIN MPOTrPeCCHii, CyMMbI TIEPBBIX N UJICHOB.

N3o0paxkeHre UieHOB apu(PMETHYEeCKOM | TEeOMETPUUYECKON mporpeccuit
TOYKAaMHU HAa KOOPJAMHATHOW IUIOCKOCTU. JIMHEWHBIM U SKCIIOHEHUHUAIBHBIA POCT.
Cno>xHbl€ TPOLEHTHI.

INJTAHUPYEMBbIE PE3YJBTATBI OCBOEHUA NPOI'PAMMBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIE pe3yabTaThl OCBOEHUS MPOrpaMMbl yueOHOTO Kypca «Anredpa»
XapaKTEPHU3YIOTCH:

1) maTpuoTHyeckoe BOCIMTAHUE:

IPOSIBJICHHEM MHTEpeca K MPOLIJIOMY M HACTOSIIEMY POCCUHCKON MaTEeMaTHKH,
LIEHHOCTHBIM OTHOIIIEHHEM K JIOCTHKEHUSM POCCUMCKUX MaTEMAaTUKOB U POCCUNCKON
MaTE€MaTUYECKON IIKOJbI, K UCIOJIb30BAHUIO 3TUX JOCTHKEHUW B APYTMX HAyKax U
MPUKIAAHBIX cepax;

2) rpaxaaHCcKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJIHEHUIO OO0SI3aHHOCTEW TpakJaHWHA U peasln3allid €ro
IpaB, MPEACTABICHUEM O MAaTEMATUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS Pa3IMUHBIX
CTPYKTYp, SIBI€HUH, MPOLEAYp TPaKIAHCKOrOo oOmIecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXIEHUIO OSTUYECKHX MpOOJEM, CBI3aHHBIX C
[IPAaKTUYECKUM [PUMEHEHHEM JIOCTHKEHUN HAyKd, OCO3HAHUEM BaXXHOCTH
MOPAJIBHO-3TUYECKUX IPUHLUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyaoBoOe BOCIIMTAHUE:

YCTAHOBKOM HA aKTHMBHOE YYacTM€ B pELIEHUWH MPAKTUYECKUX 3aJau
MaTEeMaTUYeCKOM HANpaBJICHHOCTH, OCO3HAHUEM BaXXHOCTH MAaTeMaTHYECKOIro
oOpa3oBaHMsI Ha MPOTSHKEHUM BCEH KU3HMU MJIA YCHEMHON MpodecCHnoHaTbHON
JESITeIbHOCTY U pa3BUTUEM HEOOXOJUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM HHAUBUIYATLHON TPAaeKTOPUU OOpa30BaHUs W >KM3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K  SMOILMOHAIILHOMY M 3CTETHMUYECKOMY  BOCHPHUATHIO
MaTEeMaTHYeCKUX OOBEKTOB, 3a/ay, pPEIIeHUH, PpacCyKICHHH, YMEHHIO BHUAETbH
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 O3HAHMSA:



OpPMEHTaUMEl B JEATEIBHOCTM HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MIPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS YEJIOBEKA, MPUPOIbI U
oOmiecTBa, IMOHUMAHUEM MaTEMaTHUYECKOM HAyKM Kak c@epbl 4YelI0BEUYECKON
NEATEIbHOCTH, 3TallOB €€ pPa3BUTHA M 3HAYMMOCTH JUIS Pa3BUTHs LMBWIN3ALNM,
OBJIQJICHUEM SA3BIKOM MATEMAaTUKH M MAaTEMATUYECKOM KYJIbTYpOH KakK CpEICTBOM
IIO3HAHUS MHUpPA, OBJIAJACHUEM NPOCTEUIIMMH HAaBBIKAMH HCCIEHOBATEIBCKOU
NEATEIIBHOCTH;

6) ¢usuyeckoe BocnUTaHHe, (POPMUPOBAHHE KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0/1aroNOJyYHUs:

TOTOBHOCTBIO IIPUMEHATh MATEMATUYECKHE 3HAHUS B HMHTEPECax CBOETO
3I0pOBbsl,  BEACHMS  3J0pOBOro  obOpa3a  KU3HM  (3I0pOBOE  IUTaHHE,
cOaaHCUPOBAHHBIA PEXUM 3aHATHUM M  OTAbIXa, peryjsipHas (Quznyeckas
aKTUBHOCTb), C()OPMHUPOBAHHOCTBHIO HaBbIKa pPeQIIEKCHH, TPU3HAHUEM CBOETO IpaBa
Ha OLIMOKY M TaKOTo K€ MpaBa Jpyroro 4ejJoBeKa;

7) 3K0JIOrHYeCcKoe BOCIIMTAHUE:

OpHEHTAlMEl Ha TPUMEHEHUE MAaTeMaTUYEeCKUX 3HAHWW JUIA PELICHMS 3a1ad B
00J1acTU COXPAaHHOCTU OKPYXKAaroIIe cpepbl, INIAaHUPOBAHUS IIOCTYIIKOB M OLEHKU UX
BO3MOXKHBIX IOCIEACTBUM JII OKpY)KalIled cpeabl, OCO3HAHHEM TIJI00aJIbHOTO
XapaKTepa SKOJOTUYECKUX MPOOJIEM U ITyTEH UX PEIICHUS;

8) amanTanmus K M3MEHSAMIUMCH YCJIOBUAM COLHMAJBLHOW U NPHPOAHOMN
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSAM B YCIOBHUSAX HEONPENEIEHHOCTH, IOBBILICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO IEATEIBbHOCTh, B TOM YHUCJIE
YMEHUE YUUTHCS y APYTHUX JIH0JIeH, MPUOOPETaTh B COBMECTHOM IESITEIbHOCTH HOBBIE
3HAHUS, HABBIKMA M KOMIIETEHLIUH U3 ONBITA IPYTHX;

HEOOXOAUMOCTBIO B  (OPMUPOBAHMU HOBBIX 3HAHWI, B TOM 4YHUCIE
dbopMynMpoBaTh UAEH, MOHATHUS, TUIIOTE3bl 00 OOBEKTAX U SIBICHUAX, B TOM YHCIIE
paHee  HEU3BECTHBIX, OCO3HaBaTh JAePUIUTHI  COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEN, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALIUI0, BOCIIPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI3OB, TPeOYIOIIUNA KOHTPMEp, KOPPEKTHUPOBATH MNPUHUMAEMbIC
pelieHuss W JAeWCTBUSA, (OPMYJIUPOBATH M OLIEHWBATh PUCKU M TOCIEACTBHUS,
(hopMUPOBATH OIBIT.

METAITPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHBIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUSA

Bba3oBble Jijornueckue 1eiicTBUA:



BBISIBJISITh M XapaKTEPU30BaTh CYLIECTBEHHbIE MPHU3HAKM MaTEeMaTHYECKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXAY TMOHATHAMH, (OPMYyIUPOBATH
ompeneieHusl  MOHSATUM,  yCTAaHABIMBAaTh  CYHIECTBEHHBIM  TPHU3HAK
Kjaccu(uKanuy, OCHOBaHUSA i OOOOIIEHHS W CpaBHEHUS, KPUTEPUU
MPOBOAMMOIO aHAIIN3A,

BOCIPUHUMATh,  (QOpPMYIMpOBaTH M  MPEoOpa3OBBIBATH  CYXKICHHUS:
YTBEpAUTENbHbIE U OTpHUIATENbHbIE, €IWHWYHBbIC, YacTHbIE U 0OIIue,
YCIIOBHBIE;

BBISIBIISITh MAaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MMPOTUBOPEUUS
B ¢akTax, JaHHBIX, HAOIIOJACHUAX U YTBEP)KIEHUSX, MpeiaraTh KpUTEpUu
JUISl BBISIBJIICHUS] 3AKOHOMEPHOCTEN U TPOTUBOPEUHNI;

JieNaTh BBIBOJIBI C MCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX U
UHAYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIFOUCHUI 110 aHAJIOTHH;

pazOupaTh J0OKa3aTeIbcTBA MAaTEMATHUYECKUX YTBEPXKICHUHN (NIPSIMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIFHO HECIOXKHBIE JT0OKA3aTEeIbCTBA
MaTeMaTHUeCKuX (aKTOB, BBICTpaWBaTh aAPTyMEHTAIMIO, TMPUBOAMTH
OpUMEPBI U KOHTPIIPUMEPBL, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4eOHOW 3amauu  (CpaBHUBATh HECKOJIBKO
BapHMAHTOB pEIICHHs, BBHIOMpATh HauOolee MOAXOMAUIMN C y4ETOM
CaMOCTOSITENIEHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/bCKHe IeiiCTBUS.

UCTIOJIb30BaTh BOIMPOCHI KaK HCCICNOBATSIILCKUI HHCTPYMEHT TIO3HAHHS,
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIOIIME MPOTUBOpEYHE, MpodIeMy,
CaMOCTOSATENIbHO yCTaHABIMBAaTH HCKOMOE U JaHHOe, (opMUpOBaATh
TUIIOTE3y, apTYMEHTHPOBAThH CBOIO TTO3UIIHIO0, MHCHHE,

IPOBOJUTH TIO CaMOCTOSATENIbHO COCTaBJIEHHOMY IIJIaHYy HECJIOKHBIN
AKCIIEPUMEHT, HEOOJBIIIOE MCCIEIOBAHNE TI0 YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTU4eCKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITeNIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOABI IO pe3yJibTaTam
IPOBEIEHHOTO HAOMIOACHUS, WCCICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH
MOJTYYeHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKE BBIIBUTATH
IIPEITOI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBJISITh  HEJIOCTAaTOYHOCTh U M30BITOYHOCTh HWH(OpMAIMM, JaHHBIX,
HEOOXOAMMBIX JJISI PEIICHHUS 3a]1a4H,

BBHIOMpPATh, AaHAIM3UPOBATh, CUCTEMATHU3MPOBATh MW HWHTEPIPETHPOBATH
UH(GOPMAIUIO Pa3TUYHBIX BUIOB U OPM IPEICTABICHHUS,;



BbIOMpaTh (opMmy mpeacTaBieHUs HWHGOPMALMKA U WLIIOCTPUPOBATH
pelraeMble 3a7aud CXeMaMH, [IuarpamMMmMamMu, HHOW rpadukoil u HUX
KOMOHMHAIIUSIMU,

OLIEHMBAaTh HAAEKHOCTh HMHPOPMALMU IO KPUTEPHSIM, NPEIIOKEHHBIM
YUUTEIEM UIU CPOPMYTUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHHKaTHBHbIe YHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHHZ

BOCIIPUHUMATH U (POPMYIUPOBATH CYXKICHUS B COOTBETCTBHH C YCIOBUSIMU U
HEeIsIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PEHHS B
YCTHBIX M MHCHbMEHHBIX TEKCTaxX, JaBaTh IMOACHEHMSI 1O XOJy pPEIICHUs
3a/1a4l, KOMMEHTHPOBATH MOJIyYEHHBIN pe3ybTaT;

B X0Ji¢ 0OCYXKJIEHUsI 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOMl TEMBbI,
npo0JIeMbl, pelaeMon 3ajayu, BhICKa3bIBaTh WJICU, HAIICJICHHbIE Ha TOUCK
pELIEHUs, COTIOCTABIATh CBOU CYXICHUS C CYKICHHUSIMU JIPYTUX YYACTHUKOB
auanora, OOHAapy>XMBaTh Pa3IMuMe M CXOJCTBO TO3UIUN, B KOPPEKTHOU
dbopme hopmMyIHpoOBaTH pa3HOIIACHS, CBOU BO3PAKECHUS;

MPEJCTABIATh PE3YJIbTaThl PEIICHUS 3aJ1aud, SKCIIEPUMEHTA, UCCIICI0BAHMS,
IPOEKTa, CAMOCTOSITENIbHO BBIOMPATh (hopMaT BHICTYIUICHUS C YUETOM 3a/1a4y
IIPEe3eHTAIMU U OCOOCHHOCTEH ayAUTOPHUH;

MOHUMATh U UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAUBUIYAJTbHOU
paboTHI MPU pelICHUN yUeOHBIX MaTeMaTHYECKUX 3a/1aY;

MPUHUMATh 11€JIb COBMECTHOM JESTEIbHOCTH, IJIAHUPOBATH OPTraHU3aAIIUI0
COBMECTHOM paboThl, pachpeneisiTh BHABI pabdOT, JOrOBapHUBAThCS,
00CyXXIaTh MpoIecC M Pe3ynbTaT padOThl, 0000MAaTh MHEHHUS HECKOJBKUX
JIIOIeH;

y4acTBOBaTh B TIpynmnoBbeIX ¢Gopmax padoTel (00CyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHITIOIHSATH CBOIO YaCTh paOOTHI U
KOOPJIMHUPOBATh CBOM JIEUCTBHS C JIPYTUMHU WICHAMH KOMAaHJbl, OIICHUBATh
KauecTBO CBOEro BKJaga B  OOmMUNA  TPOAYKT TIO  KPUTEPHUSIM,
chopMyIMpPOBaHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryjsiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:

CaMOCTOSTENIBHO COCTABJISITh IUIaH, QJITOPUTM pELIEHUs 3anadu (WM €ro
4acTh), BBIOMpaTh CHOCOO penieHus ¢ y4€TOM HMMEIOIIMXCS PecypcoB U
COOCTBEHHBIX  BO3MOXKHOCTEH, AapryMEHTHpPOBAaTb U  KOPPEKTHPOBATH
BapUaHTHI pelIeHUI ¢ y4€TOM HOBOM MH(pOpMALIHH.

CaMOKOHTpOJIL, AMOIUOHAJIBHBbIN HHTE/LJIEKT:

BJIaACTDb crocodoaMu CaMOIIPOBECPKHU, CAMOKOHTPOJIA IMMPOICCCa U PE3yJibTaTa
pEeUICHUA MaTEMaTHYE€CKOM 3aaa4du,



e IMPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HMKHYTh IIPH PELICHUH 3a7a4H,
BHOCUTb KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOATEIBCTB,
Hal/IEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3yibTaTa ACATEIBHOCTU ITOCTABJICHHOW LIEIN U
YCIIOBHSIM, OOBSCHATHh MNPUYUHBI JOCTHXKEHHSI WM HEIOCTHKCHHS IIEJIH,
HAXOJHUTh OMIMOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 9 kiiacce oOOydalomMiics TMOMYYUT CIEAYIOIINE
[IPEIMETHBIE PE3YJIbTATHI:

Yucia v BIYUCICHUSA

CpaBHMBATH M yHOPSAOUYNBATH PATMOHAIBHBIE U UPPALMOHAIBHBIE YUCTIA.

Breinonuars apudmerndyeckue IeUCTBUS C pallMOHAIBLHBIMU YKMCIIAMU, COYETas
YCTHbIE W TNHCHbMEHHBIE MPUEMBI, BBINOJHATh BBIYHCICHUS C HPPALHOHAIBHBIMU
YU CIIAMHU.

Haxonute 3HaueHUs CTENEHEN ¢ LEJIBIMU MOKA3aTeISIMA U KOPHEW, BBIYUCIISTH
3HAYEHHMS YUCIIOBBIX BBIPAKCHUM.

OKpyrJisiTh  ICUCTBUTENIBHBIE YHUCJA, BBINOJHATH NPUKUAIKY PE3YJbTaTa
BBIUKCIICHUN, OLIEHKY YMCJIOBBIX BBIPAKECHUU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEHBIC U KBAAPATHBIE YPABHEHUS, YPABHEHUSI, CBOJSAIIMNECSA K HUM,
npocTeiime ApoOHO-palluoOHaIbHbIE YPABHEHUS.

Pematp cucTeMbl IBYX JMHEWHBIX YPAaBHEHHUU C JBYyMs IIEPEMEHHBIMU H
CHUCTEMBI JBYX YPABHEHUN, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISICTCS JIMHECUHBIM.

Pemiath TekCTOBBIE 3ajauyu  alreOpaudeckuMm CIOCOOOM € TTOMOIIIBIO
COCTAaBJICHUS YPABHECHUS WJIA CUCTEMBI JIByX YPABHEHUH C ABYMS IEPEMEHHBIMU.

[IpoBoaUTE TIPOCTEUIINE HUCCIECIOBAHUS YPABHEHUU U CUCTEM YPABHEHUH, B
TOM YHCJI€ C IPUMEHEHHEM TpaduuecKux npejcTaBieHui (yCTaHaBIUBaTh, UMEET JIH
YpaBHEHHUE WM CUCTEMA YPAaBHEHUI PEIICHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

Pemate nMHEHBIE HEpaBEHCTBA, KBAJIpaTHbIC HEPABEHCTBA, H300pa)xaTh
pEIlIEHNE HEPABEHCTB HAa YMCJIOBOM MPSMOM, 3alUCHIBATH PELICHUE C MOMOIIBIO
CHMBOJIOB.

PemaTte cuctemsl JIMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIKOYAIOLINE
KBaJpaTHOE HEPABEHCTBO, M300paKaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YMCIOBOU
IPSIMOM, 3alMCHIBATh PELIEHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PEUIEHUN PA3JIMYHBIX 3a]1a4.

DOyHKIUU



PacnosnaBate (yHKIMHM W3Y4YeHHBIX BHUAOB. IllOKa3bIBaTh CXEMaTHUECKU
pacnojoKeHue Ha KOOPIUHATHOM TUIOCKOCTH TpadukoB GyHKmi Buga: y = KX, y =
kx + b,y = kix,y = ax2 + bx + ¢, y = x3, y = VX, y = ||, B 3aBHCHMOCTH OT 3Ha4CHHii
K03 (UIIMEHTOB, OMMMCHIBATH CBOMCTBA (DYHKITUH.

Crpoute U H300paxaThb CXEMaTUYECKH TpauKU KBAAPATUUHBIX (PYHKIMM,
OIKCHIBAaTh CBOMCTBA KBAIpaTUUHBIX (QYHKIUI 110 UX rpaduKam.

Pacrio3naBaTe KBaIpaTHMYHYIO (QYHKIHIO 1O (Qopmyse, MPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUHN U3 peaabHOU KU3HU, PU3UKU, TEOMETPHUH.

Yucii0BbIE NOCTIEA0BATEILHOCTH M IIPOTPECCHHU

Pacrio3HaBaTh apu(pMETHUECKYI0O U T€OMETPUUECKYIO IIPOIPECCUU MPU Pa3HbIX
crioco0ax 3aJaHus.

BBINONHAT,  BBIYMCIEHHMS €  HWCIOJb30BaHWEM  (GopMyd N-Tro0  4ieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOrpeccuid, CyMMbI MEPBBIX N YICHOB.

N300paxaTh 4jeHbl MOCIEAOBATEIBHOCTH TOYKAMHU HA KOOPAMHATHOM
IIJIOCKOCTH.

Pemate 3a1auu, CBA3aHHBIE C YHCIOBBIMU MOCIIEOBATENBHOCTAMHM, B TOM YHUCIIE
3alayd U3 pPEAJIbHOM JKM3HU (C HCIOJIb30BAHUEM KaJIbKYyJIATOPa, LHUQPPOBBIX
TEXHOJIOTUH).

TematuuyecKkoe nnaHUpoBaHue.

9 KIIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne  HaumeHoBaHue
(uudposbie)
n/ | pasiesoB H TeM Bcer  Koutpoiibn IMpakTHyeck
o0pa3oBaTe/ibHbIE
n NpOrpamMMel 0 bie padoTHI ue paboTbl
pecypcsl
Hucna u
bu6mmoreka [IOK
BBIYHCIICHUS.
1 . 9 https://m.edsoo.ru/7f419
JlelicTBUTENbHBIE
dog
qucna
YpaBHeHus U
HEPaBEHCTBA. bubnnorexka [HJOK
2 VYpaBHeHus ¢ 14 1 https://m.edsoo.ru/7f419
OJIHOM do8
MepeMEHHON
3 VYpaBHeHus u 14 1 bubnnorexka [HOK
HEpPABEHCTBA. https://m.edsoo0.ru/7f419



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

CucreMsl
YpaBHEHUH

YpaBHeHus u

HEPaBEHCTBA. 16 1

HepasencrBa

OyHKIUU 16 1

YucnoBble

IIOCJIEOBATEIBHOC 15 1

T

dos

bubmuoreka [JOK
https://m.edsoo.ru/7f419
dos

bu6mmoreka [IOK
https://m.edsoo.ru/7f419
dos

bu6mmoreka [IOK
https://m.edsoo.ru/7f419
dos

[ToBTOpEHUE,
000011IEHNE,
CHCTEMAaTHU3aIHs
3HaHHUH

18 1

bubmuorexa [JOK
https://m.edsoo.ru/7f419
dos

OBILIEE KOJIMYECTBO
YACOB 10
[TPOT'PAMME

102 6

MNoypouHoe nnaHupoBaHue.

9 KUIIACC

Ne
n/
1|

KoJgnuyecTBo 4acoB

KonTtpoas
HbIE
padoThI

Bce
ro

Tema ypoxka

PanmonanbHbIe
Yypcna,
HUPpAMOHATEHBI
€ Jmcla,
KOHEYHBIE U
OECKOHEUHBIE
JIECATUYHEIE
npodu

IIpakTHyec
KHe
padoThI

Jlara
U3yYeH
us

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypcbl

MHOXECTBO
NEUCTBUTEILHBIX
qHCelT,
JEUCTBUTEIILHBIC



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

qyyciia Kak
OCCKOHCYHBIC
JECATUYHBIE
Ipodu

Bzanmno
OJHO3HAYHOE
COOTBCTCTBHUE
MEXITY
MHO>KECTBOM
IEUCTBUTEIbHBIX
qucen u
MHO>KECTBOM
TOYCK
KOOPIAMHATHOM
PAMOM
CpaBHeHue
JIENCTBUTEIBbHBIX
YJHCel,
apumMeTHIeCKu
€ JICHCTBUSA C
JIEUCTBUTEITLHBI
MM YHCIIaMHU

[Ipubnmxénnoe
3HAYCHHE
BEJIMYMHEI,
TOYHOCTh
npuOIMKEeHUs

OkpyriieHue
qrcen

OkpyriieHue
qucen

IIpuknnaka u
OLICHKA

pe3yJIbTaToB
BBIUHCIICHUH

IIpuknnaka u
OIICHKA

pe3yJIbTaTOB
BBIUHCIICHUH

10

JInneiinoe
ypaBHEHHE.
Penrenue

Bbu6muorex [IOK
https://m.edsoo.ru/7f
43bf66



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66

YpaBHEHUH,
CBOJSIINXCS K
JIMHENHBIM

11

JIuneiinoe
ypaBHEHHUE.
Pemenne
YpaBHECHUH,
CBOJISIINXCS K
JIMHEHHBIM

12

KBagparnoe
YpaBHEHHE.
Pemenne
YpaBHEHUH,
CBOJSILUXCS K
KBaJIpaTHbIM

bubmuorexa [JOK
https://m.edsoo.ru/7f
43c542

13

14

KBangparnoe
YpaBHEHHUE.
Pemenue
YpaBHEHUH,
CBOJSILUXCS K
KBaJIpaTHBIM

bukBagparHeie
ypaBHEHUS

bubmuorexa [JOK
https://m.edsoo.ru/7f
43c542

bu6mmoreka [IOK
https://m.edsoo.ru/7f
43c3d0

15

bukBagparHeie
ypaBHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f
43c3d0

16

ITpumepsl
peneHus
ypaBHEHUU
TpEThEN U
YETBEPTOU
cTeneHen
pa3IoKEHUEM Ha
MHOXUTENH

17

ITpumepsl
penmeHus
YpaBHEHUU
TpEeThEr U
4eTBEPTOU
CTCIICHEN
pa3IoKEeHUEM Ha



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0

MHOXUTCIN

18

19

20

21

Pemrenne
JpoOHO-
pallOHATBHBIX
ypaBHEHUI

Pemrenne
JIpoOHO-
parMoHaIbHBIX
ypaBHEHUI

Pemenue
TEKCTOBBIX 3aj1a4
anreOpanvdecKuM
METOIOM

Pemenue
TEKCTOBBIX 33]1a4
anreOpanvdecKuM
METOJIOM

bubmuoreka [JOK
https://m.edsoo.ru/7f
43c9b6

bubmuorexa [JOK
https://m.edsoo.ru/7f
43c9b6

22

Pemenue
TEKCTOBBIX 33124
anredpanvdeckum
METOJIOM

23

Kontponbnas
pabora o Teme
"VpaBHeHus ¢
OJIHOU
NIEPEMEHHOMN"

24

YpaBHeHue ¢
JIBYMSI
NEPEMEHHBIMH U
ero rpaduk

bu6mmoreka [JOK
https://m.edsoo.ru/7f
43d0b4

25

YpaBHeHue ¢
JIBYMSI
NIEPEMEHHBIMH U
ero rpaduk

bubmuorexa [JOK
https://m.edsoo.ru/7f
43d0b4

26

Cucrema 1Byx
JIMHEWHBIX
YpaBHEHUH ¢
JBYMSI
IIEPEMEHHBIMU U
eé peuieHue

27

Cucrema 1Byx



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

JIMHEWHBIX
YpaBHEHUH C
ABYMS
MIEPEMEHHBIMU U
e€ pelieHne

28

Cucrema 1Byx
JIMHEVHBIX
ypaBHEHUH C
JIBYMS
MIEPEMEHHBIMU U
e€ pelieHne

29

30

31

Cucrema 1Byx
JIMHENHBIX
YpaBHEHUH ¢
JIBYMS
MIEPEMEHHBIMU 1
e€ peleHne

Pemenue cuctem
JIBYX YpaBHEHUH,
OJIHO 13
KOTOPBIX
JIMHEWHOE, a
Apyroe —
BTOPOM CTENEHU
Pemienune cucrem
JBYX YpaBHEHUH,
OJIHO U3
KOTOPBIX
JIMHEWHOE, a

ApYyroe —
BTOPOM CTEIEHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f
43d23a

bu6mmoreka [JOK
https://m.edsoo.ru/7f
43d55a

32

Pemenne cucrem
JIBYX YpaBHEHH,
OJIHO 13
KOTOPBIX
JIMHEWHOoe, a

ApYyroe —
BTOPOM CTEIEHU

33

Pemenue cucrem
JIBYX YpaBHEHH,
OJIHO U3
KOTOPBIX



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d55a

JIMHEHHOoE, a

ApYroe —
BTOPOM CTEIEHU

34

I'paduueckas
UHTEpIpeTanus
CHCTEMBI
YpaBHEHUH ¢
JBYMSI
NepPEeMEHHBIMU

35

Pemenne
TEKCTOBBIX 3a/1a4
anredpanvaecKum
CIIocoooM

36

Pemenne
TEKCTOBBIX 3a/1a4
anredpanvaecKum
crocooom

37

38

39

KonTponbhas
pabora o Teme
"Cucrtemsl
ypaBHEHHI"

YucnoBbie
HEpPABEHCTBA U
MX CBOMCTBA
YucnoBbie

HEpPABEHCTBA U
HUX CBOMCTBa

bu6mmoreka [IOK
https://m.edsoo.ru/7f
43ad5a

40

JInHelHbIe
HEPABEHCTBA C
OJIHOI
IIEPEMEHHOM U
UX pELIEHUE

bu6mmorexa [IOK
https://m.edsoo.ru/7f
43af08

41

42

JInHeHbIe
HEPABEHCTBA C
OJIHOM
MIEPEMEHHON U
UX pELIEHUE

JInHeHbIe
HEPABEHCTBA C
OJIHOM
IIEPEMEHHOM U
UX pELIEHUE

bu6mmorexa [IOK
https://m.edsoo.ru/7f
43af08

bu6mmoreka [IOK
https://m.edsoo.ru/7f
43af08



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

43

Cucremsbl
JIMHEWHBIX
HEPaBEHCTB C
OTHOH
MepEMEHHOM U
UX pelIeHue

44

45

46

47

Cucremsbl
JIMHEMHBIX
HEPaBEHCTB C
OTHOH
MEpEMEHHON U
UX pellIeHue

Cucremsbl
JIMHEMHBIX
HEPaBEHCTB C
OTHOH
MepEMEHHON U
WX pelleHue

KBanpatHbie
HEpaBEHCTBA U
UX pellIeHue
KBagparusie

HCPAaBCHCTBA U
HX PCHICHUC

bu6mmoreka [IOK
https://m.edsoo.ru/7f
43b098

bubmuorexa [JOK
https://m.edsoo.ru/7f
43b21e

48

KBagparusie
HEPaBEHCTBA U
UX pelIeHne

bu6mmoreka [JOK
https://m.edsoo.ru/7f
43b5a2

49

50

51

KBanparssie
HEPaBEHCTBA U
UX pelieHue

KBanpaTHsbie
HEPABEHCTBA U
UX pelIeHne

I'papuueckas
UHTEpIpeTanus
HEpPaBEHCTB U
cucTeM
HEpaBEHCTB C
JBYMSI
HepeMEHHBIMH

bu6mmorexa [IOK
https://m.edsoo.ru/7f
43b098

52

I'paduueckas
WHTEPIIPETALNS



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098

HEPaBEHCTB U
cUcTeM
HEPaBEHCTB C

JIBYMSI

MIePEMEHHBIMHU

Konrtponbnas
53 paborta mo Teme

"Hepasencrtna"

KBanparuunas

b Kiml o& bu6mmoreka [IOK
54 i ’ https://m.edsoo.ru/7f

rpaguic i 4396¢6

CBOMCTBaA

Ksagpatuunas

b Klznm od bubmuorexa [JOK
55 i ’ https://m.edsoo.ru/7f

rpadux u 439842

CBOMCTBaA

Ksagpatuunas

b Kim od bu6mmoreka [IOK
56 i ’ https://m.edsoo.ru/7f

rpadux u 4399b4

CBOMCTBaA

[Tapaboua,

KOOPAUHATHI

Be EMHH bu6mmoreka [IOK
57 P https://m.edsoo.ru/7f

napaboJibl, OCh 439eh4

CUMMETPUHN -

napaboJIbI

[Tapaboua,

KOOPAUHATHI

se EIHHH bubmuorexa [JOK
58 P https://m.edsoo.ru/7f

napaboJbl, OCh 433034

CUMMETPUHN

napaboJIbI

[Tapabomna,

KOOPAMHATEI

Be III)H/IHH bubnmoreka [JOK
59 P https://m.edsoo.ru/7f

napaboJbl, OCh 43a1ac

CUMMETPUHN .

napaboIbl

ITapabona,

KO: HHATEI bubnmoreka [JOK
60 P https://m.edsoo.ru/7f

BEPIIMHBI

napaboJIbl, OCh

43a31le



https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a31e

61

CUMMETPUU
napadoJIbl

[Tapabomna,
KOOPJIMHATHI
BEPIIHHBI
napaboIIbl, OCh
CUMMETPUU
napaboJIbI

bu6mmoreka [IOK
https://m.edsoo.ru/7f
43a526

62

[Tapabona,
KOOPJIMHATHI
BEPIIIUHBI
napaboJibl, OCh
CUMMETPHUHU
napaboJIbI

63

I'padpuku
byHKIui: y =
kx,y =kx +b,
y=k/x, y=x?,
y=vX, y=[|

64

I'padpuku
byHKIM: y =
kx,y =kx +b,
y=k/x, y=x3,
y=vx, y=[|

65

I'padpuxu
byHKIMH: y =
kx,y =kx +b,
y=Kk/x, y=x°,
y=vx, y=[|

66

['paduku
byHKIMH: y =
kx,y=kx +b,
y=k/x, y=x3,
y=vX, y=[X|

67

['paduku
byHKIMH: y =
kx,y =kx +b,
y=k/x, y=x,
y=VX, y=[X|

68

I'padpuxnu

byHKIHHA: y =
kx,y=kx + b,



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43a526

y=k/x, y=x?,

y=VX, y=|X|

KoHntponbHas bubmmoreka [JOK
69 paborta mo Teme https://m.edsoo.ru/7f

"Oyakuun" 43ab84

Il;[;;ﬂjffﬁ bubmuorexa [JOK
70 https://m.edsoo.ru/7f

MOCIIeI0BaTENbH 43666

ocTH

3amanue

MOCIeI0BaTENbH

OCTH bu6mmoreka [IOK
71 PEKypPEHTHOI https://m.edsoo.ru/7f

dbopMmyIoit 1 43ebda

dopmyoii nN-ro

4yjieHa

Apipmeritiecka bubnuorexa [JOK
72 A https://m.edsoo.ru/7f

reOMeTpHYCCKast A3ed7e

MIPOTPECCUH

Apiumeritiecka bubnuotexa [JOK
73 i https://m.edsoo.ru/7f

reoMeTpHruecKas 43f3b4

MIPOTPECCUH

®dopmyisl N-ro

YJieHa

apumeTIecko bubnuotexa [JOK
74 mn . https://m.edsoo.ru/7f

reOMETPHUYECKOM 43584

MIPOTPECCHH,

CYMMBI TIEPBBIX N

YJICHOB

®dopmyisl N-ro

4jieHa

apupmMeTHyecKo

. bubnmnoreka [JOK
75 . https://m.edsoo.ru/7f

TeOMETPHUYECKOM 436f2C

MIpOrpeccuil,

CYMMBI TIEPBBIX N

YJICHOB
76 ®dopmysl N-TO bubnnoreka [HOK

YJICHA

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



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6

apu(MeTHIECKO
U u
reOMETPUYECKOMN
MIPOTPECCHIA,
CYMMBI [IEPBBIX N
YJICHOB

43f0c6

77

78

Dopmyisl N-TO
yjieHa
apupMeTUIECKO
17871
reOMETPUUYECKOMN
MPOTPECCHid,
CYMMBI IIEPBBIX N
YIEHOB
dopmyiisl N-TO
yjieHa
apu(pMeTHIECKO
" u
reOMETPUYECKOMN
IIPOrpeccui,
CYMMBI ITEPBBIX N
YIEHOB

bubmuorexa [JOK
https://m.edsoo.ru/7f
43f72e

bubmuorexa [JOK
https://m.edsoo.ru/7f
43f8a0

79

80

N3o6paxkenue
YJICHOB
apuMeTHyecKo
" u
reOMETPUYECKON
IIPOTPECCUit
TOYKaMU Ha
KOOPAMHATHOM
IIJIOCKOCTH

Nzobpakenue
YJIEHOB
apu(MeTHIECKO
nu
reOMETPUYECKOMN
IIpOrpeccHit
TOYKaMH Ha
KOOPJMHATHOM
IJIOCKOCTH

81

JInHeHHbIN 1
3KCIIOHEHI[MAIbH



https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43f8a0

BI1 pOCT

82

83

Crnoxusie
[IPOLEHTHI

Cnoxusie
[IPOLEHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f
43fe0e
bu6mmoreka [IOK
https://m.edsoo.ru/7f
4401a6

84

Konrtponbnas
pabora o Teme
"UucnoBblie
MOCIIeI0BaTENbH
octu"

bu6mmoreka [IOK
https://m.edsoo.ru/7f
440418

85

IToBTOpEHME,
00001IEeHE U
CHCTEMAaTHU3aLlH
3HAHUH. 3aMuCh,
CpaBHEHHE,
NIEUCTBUA C
JEUCTBUTCITLHEI
MM YHCJIaMH,
YHCIIOBAs
npsimMast

86

IToBTOpEHME,
000011IeHE N
CHCTEMAaTH3aIHsI
3HAHH.
IIpouenTsi,
OTHOIIICHUS,
IPONIOPLIUU

87

88

[ToBTOpEHME,
000011IEHE U
CUCTeMaTU3aIHs
3HAHUM.
Oxpyrnenue,
npubIInKeHue,
OILICHKA

[ToBTOpEHME,
00001IeHNE U
CHCTEMAaTHU3allH
3HAHMUH.
Pemenune
TEKCTOBEIX 3aJ1a4

bu6mmorexa [IOK
https://m.edsoo.ru/7f
443b12



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443b12

89

apudmeTHuuecKu
M CrIoco6oM

[ToBTOpEHME,
00001IeHNE 1
CUCTEMAaTH3AIIHS
3HaHUM.
Pemenue
TEKCTOBBIX 3aj1a4
apu(MeTUIECKH
M CIIOCOOOM

bu6mmoreka [IOK
https://m.edsoo.ru/7f
443cd4

90

91

IToBTOpEHME,
00001IEeHE U
CHCTEMAaTH3aLlH
3HAHHH.
Pemenue
TEKCTOBBIX 3a7a4
apu(pMeTHIECKH
M CIIOCOOOM

[ToBTOpEHHE,
000011IeHE U
cucTeMaTu3alus
3HAHUM.
[IpeobpaszoBanue
anreOpanvyecKux
BBIPAKECHU,
JIOTTYCTHMBbIE
3HAUYCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f
443fea

bu6mmoreka [JOK
https://m.edsoo.ru/7f
4441ca

92

93

IToBTOpEHME,
000011IeHE U
CUCTeMaTH3aIus
3HaHUM.
[IpeobpazoBanue
anredpanvdecKux
BBIPAKECHUH,
JIOTTYCTHMBbIE
3HAYEHUS

IToBTOpEHME,
000011eHNE U
CUCTEeMAaTH3aIIH
3HaHUM.
[IpeoOpazoBanue
anreOpanvecKux

bu6mmorexa [IOK
https://m.edsoo.ru/7f
444364

bu6mmorexa [IOK
https://m.edsoo.ru/7f
444612



https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f4446f2

BBIPAKECHU,
JIOIIyCTUMBIE
3HA4YCHUS

94

95

IToBTOpEHME,
o0o0mieHue u
CUCTEMAaTH3AIIH
3HAHUM.
IIpeoOpazoBanue
anreOpanvecKux
BBIPAXKCHHUI,
JOTTYCTHMBbIE
3HauCHUs

[ToBTOpEHHE,
000011IeHE U
CHCTEeMaTH3aIus
3HAHHH.
DyHKIUHU:
MIOCTPOEHUE,
CBOMCTBaA
M3Y4YEHHBIX

byHKIMMA

1

bu6mmoreka [IOK
https://m.edsoo.ru/7f
444394

bu6mmoreka [IOK
https://m.edsoo.ru/7f
44456
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97

IToBTOpEHME,
00o0011IeHE N
CHCTEMAaTHU3allHs
3HAHHM.
DyHKINHU:
IIOCTPOEHUE,
CBOMCTBaA
M3Y4YEHHBIX
byHKIII
IToBTOpEHME,
00001IeHNE U
CHCTEMAaTHU3allHs
3HAHUM.
DyHKIUHU:
MIOCTPOEHUE,
CBOMCTBaA
M3YyYEHHBIX

byHKIMHA

bu6mmoreka [JOK
https://m.edsoo.ru/7f
444144

bu6mmorexa [IOK
https://m.edsoo.ru/7f
44516a
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IToBTOpEHME,
000011IEHNE U
cucTeMaTu3arus

bubmuoreka [JOK
https://m.edsoo.ru/7f
4452¢6
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3HAHMH.
DyHKIUHU:
MOCTPOCHUE,
CBOMCTBaA
M3y4YECHHBIX

byHKIMHA

IToBTOpEHME,
000011IeHE U
CUCTeMaTU3aIHs
99 3HaHWM.
I'padpuaeckoe
pelieHue
YPaBHEHUHU U UX

CHCTEM

[ToBTOpEHHE,
000011IeHE U
cucTeMaTu3alus
3HaHU.
I'paduueckoe
pelienne

100

YPaBHEHUHU U UX
cucTeM

bubmuorexa [JOK
https://m.edsoo.ru/7f
445516

Htorosas
101  KoHTpoJBbHAs
paborta
O06o0menue u
102  cucremaTuzamus

3HAHUI
OBIIEE
KOJIMYECTBO
YACOB IIO
ITPOI'PAMME

102
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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa n Hauaida MaTeMaTHUYEeCKOTO
aHanm3a» 0a3oBoro ypoBHs s oOydaroruxcst 10 —11 xmaccoB pa3paborana Ha
ocHoBe denepanbHOrO TOCYIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIBbIBISIEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUHCKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00OECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMIETCHIIUSIMHA, COCTABIIAIOIIMMU OCHOBY JJISi CAMOPAa3BUTHsI M HETPEPHIBHOTO
o0pa30BaHMsl, LEJIOCTHOCTh OOLIEKYIBTYPHOIO, JMYHOCTHOTO U MO3HABATEILHOTO
Pa3BUTHUSA JIUUYHOCTU OOYUaIOIIUXCSL.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTUYE€CKOTO aHAIW3a» SBJISIETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECMeYMBAET HWHCTPYMEHTAJIbHYIO 0a3y Il U3Y4YeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKkTHOE MBIIUICHUE Yy4YallluXCs Ha YPOBHE, HEOOXOJMMOM JIJII OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca y4alllMecsl OBJIaJ€BAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOMU
HAyKH, KOTopas (popmMyIupyeT CBOU JOCTHKEHUS B MAaTEMaTHIECKOU Gopme.

Kypc anreOpsl 1 Hauan MaTreMaTUueCKOro aHajdnu3a 3aKJIaJbIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHJACHIMA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, TO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B TOXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMM U JIOTMYECKH CTPOTUMH MAaTEMAaTHUYECKUMH KOHCTPYKIUSIMU
pa3BUBAET yMEHWE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HWCTUHHOCTH
YTBEPXKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3AIUI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHue. B xome n3ydenus
anreOppl W Havall MATEMaTUYeCKOTO aHajiu3a B CTapIlel IIKoJie Yydaruecs
MOJIy4alOT HOBBIM ONBIT pEIICHUS TMPUKIAAHBIX 3a7a4, CaMOCTOSTEIbLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJIEJeH pealbHbIX CHUTYallMd W WHTEpHpeTaIuu
MOJYYEHHBIX  PEIICHHM, 3HAKOMSTCA C  MpUMEPAMU  MATEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOJE, HAYKE U B MCKYCCTBE, C BbIJAIOIIMMUCA
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc oOnagaer 3HAYMTENBHBIM BOCHUTATENbHBIM MOTEHLIHUAIOM, KOTOPHIM
peanu3yeTcsi Kak uepe3 y4eOHbId MaTepual, CoCOOCTBYIOUN (OPMUPOBAHUIO



HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOUW AesITeIIbHOCTH,
TpeOyromen CaMOCTOSITETIbHOCTH, AKKypaTHOCTH, MPOAOJKUTEITBHOU
KOHICHTPAIIMM BHUMAHUA U OTBETCTBEHHOCTH 3a MOJYYECHHBIN PE3yJIbTarT.

B ocHoBe MeTomuku oOOydeHHs] anredpe W HavajllaM MaTeMaTH4eCKOro
aHaJIM3a JIKUT JAEATEIbHOCTHBIN MPUHIIUI 00yUYEHUS.

CrtpykTypa Kypca «Anredpa v Hadyajia MaTeMaTUYECKOTO aHAJIN3a)» BKITIOYACT
CHEAYIOIINE COAEPKATECIbHO-METOIUYECKAE JMHUU: «YHHCIa W BBIYUCICHUS,
«Dyukuuu  u rpadukuy, «YpaBHEHUST W HepaBeHCTBa», «Hauana
MaTeMaTH4YeCKoro aHanusa», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COAEPKATEIIbHO-METOAUYECKUE JIMHUM H3Y4arOTCSd Ha NPOTSHKEHUU [JBYX JIET
oOy4eHHus B cTapuiel IIKOoJie, €CTECTBEHHO OMOJHSISA APYT Ipyra U MOCTEHEHHO
HACBIIIASICh HOBBIMM TE€MaMM H  paszaenamu. JlaHHBIA Kypc  SIBIISIETCA
WHTETPAaTUBHBIM, TOCKOJbKY OOBEIUHSET B ce0e COJepKaHhe HECKOJIbKHUX
MaTEeMaTUYECKUX JUCIUIUIMH: aJire0pa, TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAIN3,
Teopust MHOKecTB U Jp. [lo mMepe Toro kak ydamiuecs OBJIaAeBalOT BCE Ooliee
IIUPOKMM MATEeMaTUYECKUM almapaToM, Y HUX MOCJIEeI0BAaTENbHO (popMUpyeTCs U
COBEPIIICHCTBYETCSI YMEHUE CTPOUTh MATEMATHYECKYI0 MOJEIb PEalbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, TOJyYCHHBbIE B Kypce «Airedpa W Hadana
MaTEMaTUYECKOTO aHaJIU3ay, JJIsl PEHICHUs CaMOCTOSTEIHHO CHOPMYITHUPOBAHHON
MaTEMATHYECKOM 3a/1aul, a 3aTEM UHTEPIPETUPOBATH MTOTYUECHHBIN PE3YJIbTAT.

ConepxarenbHO-MeTOAMYECKAs JIMHUA «YHHClna U BBIYMCICHUS 3aBEpIIACT
dbopMHpOBaHE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKojie. B crapiedt mikoige oco0oe BHHUMAaHUE YIEISETCS
(GOpMHUPOBAHUIO TPOYHBIX BBHIYUCIUTEIBHBIX HABBIKOB, BKIIIOYAKOIIMX B CeOs
WCIIOJB30BaHUE PA3IMYHBIX (OpPM 3aluCH JEUCTBUTEIBHOTO YHCIIA, YMEHUE
pallMOHATILHO BBIMIOJHATh JIEUCTBUS C HHUMH, J€laTh NPUKUAKY, OILCHUBATH
pesynbrar. OOyuaromuecss TOJYYalOT HAaBBIKM NPUOMIKEHHBIX BBIYHCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCIAaMH, 3allMCaHHBIMH B CTaHIapTHOH dopmMme,
MCIMOJIb30BaHUS MAaTEMaTUUYE€CKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAXKEHMUIA.

Jluans «YpaBHEHUST U HEPABEHCTBA» PEATU3YETCS Ha MPOTSIKEHUU BCETO
oOydeHHsT B CTaplieil IIKOJe, TMOCKOJBbKY B KaXIAOM pazfeie IporpaMMbl
MIPETYCMOTPEHO PEIEHNE COOTBETCTBYIOMUX 3anad. OOyuaromuecs OBIaJICBAIOT
Pa3IMYHBIMA METOJIAMU PELICHUS LEJbIX, PAUlUOHAIBHBIX, WPPALUOHAIBHBIX,
MOKA3aTeNbHbIX, JIOTApU(PMUYECKUX U  TPUTOHOMETPUYECKUX YpaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YOTCS IIPU UCCIEA0BAHUN
GyHKIMNA C TTIOMOIIBI0 TIPOM3BOMHON, PENICHUHM TPUKIAAHBIX 33a/1ad U 3a7ad Ha
HAaXOXXJEHUE HauOOJBIINX W HAWUMEHBbINX 3HadeHud Qyukuu. JlanHas
colep)KaTeNlbHasl JIMHHUS BKJIIOYaeT B ceOs Takke (QopMupoBaHue yMEHUI
BBINIOJIHATh Pacy€Thl Mo ¢opmysnaMm, MpeoOpa3oBaHUsl LENbIX, pPalUMOHAIBHBIX,



UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUI, a TaKKe BBIPAXKECHUH,
collepKaluX CTeneHn W Jiorapudmel. brarogaps m3ydeHuio anreOpamdecKoro
Marepuajiia MPOUCXOJIUT  JajbHEWIlee  pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIIIJICHUST Yy4aluxcs, (GOPMHUPYIOTCS HaBbIKA JI€TyKTUBHBIX
paccyxJieHuid,  paboOTbl C  CHMBOJBHBIMH  (QopMaMu, MPEICTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHUJAEC PABEHCTB M HEPAaBEHCTB. AjreOpa
npemnaracT d(PQGEeKTUBHBIE WHCTPYMEHTHI JUISl PCIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 33]]a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKAa HAYKH.

CopnepxarenbHo-MeTOAMYecKass JuHUA «DyHKIMM W TpaduKu» TECHO
neperyieTaeTcs ¢ APyruMu JIMHUSIMU Kypca, MOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1aéT
MOCJIEIOBATEIbHOCTD W3Yy4YCHUS Marepuarna. Nzyuenue CTETICHHOM,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3aja4 U3 JAPYruX y4eOHBIX
MPEAMETOB U PEaTbHOMN KU3HU TECHO CBA3AHO KaK C MAaTEMATUYECKUM aHAIU30M,
TaK ¥ C pPEIICHUEM ypaBHEHWI U HepaBeHCTB. IIpu »ToM OOJbIIOE BHUMaHUE
yaensiercss (OPMUPOBAHUIO YMEHUSI BbIpakaTh (OpMYJIaMH 3aBUCUMOCTH MEXKTY
pa3sTUYHBIMU BEJMYMHAMH, KCCIIEIOBATh TMOJyUYCeHHbIE (PYHKIIMU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeTbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
W HaBBIKOB, IMO3BOJISIIOIIUX BbIpaXaTh 3aBUCUMOCTH MEXKIY BEJIMUYUHAMHU B
paznu4yHOi (opme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHoW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHIO aJTOPUTMUYECKOTO MBINIJICHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHasg nuHus «Havana mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYTI KaK MaTeMaTHYECKHUX, TaK W MPUKIAJAHBIX 3ajad,
JIOCTYIHBIX 00Y4YarolIUMCsl, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTh UCCIEI0BATh U
CTpouTh Tpaduku (YHKIUH, ONpeAessITh WX HAWOONbIINE W HAWNMEHBIIIHE
3HAYCHUS, BBIYUCIITH TUIOMAAu (Puryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH H
yCKOpeHusi TiporieccoB. JlaHHasi cojep)kaTeibHas JMHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHHUSI MAaTEMAaTHYECKUX MOJICJIeH pealbHBIX CHUTYyallui,
HaXOXXJICHUS HAWJIYYIIETO pEIICHUsS B TMPHUKIAIHBIX, B TOM YHCJE COIUAJIBHO-
SKOHOMMYECKHUX, 3aJayax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MaTHUYE€CKOrO aHaJIN3a
CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMAIbHO-TOTHIECKOTO M KPEaTUBHOTO
MBIIIUICHUSI, (OPMHUPOBAHUIO YMEHHUM paclio3HaBaTh IMPOSIBJICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHUKE U HcKyccTBe. OOydaromuecs Y3HAIOT O
BBIJIAIONINXCST pe3yJibTaTaxX, MOJYYEHHBIX B XOJE€ Pa3BUTUS MATEMATUKU Kak
HayKH, U KX aBTOpax.

CopnepxaTeapbHO-MeToANYeCKast JIUHUS «MHOXKECTBA U JIOTMKa» B OCHOBHOM
MOCBSIIIEHA  DJJEMEHTAM  TEOPUUM  MHOXKECTB. [€OpEeTUKO-MHOKECTBEHHBIE



IIPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MAaT€MaTUKH U NPEAararoT
Hanbosiee YHUBEPCATbHBIN S3bIK, OOBEAMHSIONINNA BCE pa3fesibl MAaTeMaTUKU U €&
NPWIOKEHUH, OHH CBSI3BIBAIOT PA3HbIE MATEMAaTUYECKUE TUCUUILUIMHBI B €IHHOE
nenoe. [loaToMy Ba)kKHO JaThb BO3MOXKHOCThH IIKOJBHMKY IOHMMAaTh TEOPETHKO-
MHOKECTBEHHBIH $I3bIK COBPEMEHHOM MAaTeMAaTUKHM W HCIOJb30BaTh €ro s
BBIPAKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa um Havama MaTeMAaTHUYECKOTO aHAIW3a» MPUCYTCTBYIOT
TAaKK€ OCHOBBl MAaT€MaTUYECKOTO  MOJEIMPOBAHUS, KOTOpPbIE IPU3BaHBI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEH PEAJIbHBIX CUTYALUH, UCCIIETOBaHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYEeCKOro aHauu3a U
MHTEPHPETALNUN TOJyYEHHBIX PE3YNbTAaTOB. Takue 3ajaHus BIUIETEHBI B KaXAbIA
U3 Pa3JeNIoB IIPOrPaMMBI, IOCKOJIBKY BECh MAaTepHall Kypca IUPOKO UCIOJIb3YETCS
JUISl peLeHUs] IPUKIIAAHBIX 3a1a4. 1Ipu penieHun peanbHbIX MPAKTHYECKUX 3aaad
yyaliecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIb30BAaTh AHAJIOTHIO, 0000IIATh M KOHKPETHU3UPOBATh
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHM3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «Airedpa v Hagaia
MaTEeMaTHYECKOrO aHaJIUu3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydyeOHOM ruraHe Ha HM3ydeHHE Kypca anreOpbl M Hadajdl MaTeMaTHYEeCKOIO
aHajau3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.
B 10- m Knacce 3a CYET YacTM y4ebHoro naaHa Gopmmpyemoit y4acTHMKammn obpasoBaTesibHbIX
OTHOLLEHWI Ha M3ydeHnn anrebpol gobasnsetca 1 yac. Bcero pobasnaetcs 34 yaca 3a rog. To ecTb Ha
nsy4yeHue anrebpol otBoanTca 102 yaca 3a rog,



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanbupie unciaa. OOBIKHOBEHHbIE U JIECATUYHBIE IPOOU, MPOILICHTHI,
OecKOHEUHble  mepuoAudeckue  JpoOu. ApudMmeTHyecKkue  omnepanud  C
palMoHaNBHBIMU YHCTIAMU, TPEe0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1a4 U3 Pa3IudHbIX OTpacien
3HAHUU U PEATBbHOM )KU3HH.

JlerictBuTenpHble 4nciia. PalMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepauud ¢ JACUCTBUTENbHBIMU yHcliaMu. [lpubnmxénHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNEeUCTBUTENBLHOrO 4yucia. Vcnonb3oBanue mnoaxoxdsmied  ¢GopMmbl  3alucu
JEHUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJlbHOM  crTemeHu.  JleWicTBus ¢
apru(pMETUIECKUMH KOPHSMU HATypaJIbHOM CTENEHHU.

CHHYC, KOCHHYC M TaHI€HC YMCJIOBOIO aprymeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHUEe, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpaBEHCTBA.
Meton nHTEPBAJIOB.

Pemenue nensix v 1poOHO-pALIMOHATILHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHUM.

[IpuMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3a1a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTel HAyKH U pealbHOM KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoOsl 3amgaHust GyHkuuu. ['paduk  QyHkuu. BzaumuHo
oOpaTHble PYHKIINU.

OobnacTh ompeneiaeHus U MHOXECTBO 3HaueHUi Qynkuuu. Hymm Qyskumu.
[IpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUH.

CrenenHast QyHKIMS ¢ HATypajibHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauk KOpHs N-0i CTENEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOTrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccur. Dopmysna CIOXKHBIX MPOLEHTOB. Mcronb30BaHUE MPOTPECCUU s
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. Jlumarpammsl Jilsiepa—DBeHHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUsl peabHBIX
MIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

HarypansHnbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

CrteneHb ¢ pallMOHAIBHBIM TToKa3zaTeaeM. CBOMCTBA CTEIICHH.

Jlorapudm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAUTUX JTOrapru(MBbI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YpABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHHUSI 1 HEPABEHCTBA.

Cucrembl JTMHEUHBIX YpaBHEHUM. PellleHne MpUKIIaaHbIX 3a7a4 C MOMOIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJady M3 pa3IMyHbIX 00JacTeid HayKu WU peaibHON
KU3HU.

DYyHKIUHN U TPAPUKH

Oynkuusa. [lepuogmueckne  pynkumu. IIpoMexyTku  MOHOTOHHOCTH
¢yHkuu. MakcumyMbl U1 MUHUMYMbl (QyHKiuu. HanGosblnee u HauMeHblee
3HaYeHUE (PYHKLIHUU HA IPOMEXKYTKE.

Tpuronometpuyeckue GyHKIUHN, UX CBOWCTBA U TpadUKU.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEH, KOTOpbI€ BO3HMUKAIOT IPHU PEIICHUU 3aJlady U3 JAPYTUX y4eOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IpousBonnas  ¢yakuuu. [eomerpudyecknii u  QU3NUECKUH  CMBICI
MIPOU3BOJHOM.

[TpousBoguble  3neMeHTapHbIX  QyHKIui.  Dopmynbl  HaXOXAECHUA
MPOU3BOJAHON CYyMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMI HA MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpuMeHeHnEe NPOU3BOAHOM I HAXOXKICHUS HAWIIy4dIllerO pPEIICHHS B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpaznas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (uU3MYECKUid CMbIchH. Beruucienue
uHTerpana no gpopmyne Hetorona—IJleiiOnuna.



IIVIAHUPYEMBIE PE3YJIbTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 06p330BaHI/IH Clacayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pE3yJIbTaThl OCBOCHHUSI MPOrPAMMBI  Y4EOHOTO TIpeaMeTa
«MaremaTuka» XapakTepu3yIOTCS:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIETrOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJICHCTBOBATh C COIUAIBHBIMA HHCTUTYTAaMH B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TatproTyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUMCKON IpakTaHCKON HICHTUYHOCTH, YBOXKCHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYrUX HayKaxX, TEXHOJOTrusX, chepax
SKOHOMUKHU.

JIyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; OCO3HAHWEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUYHUBOTO OYAYIIETO.

DCTeTU4eCKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUM;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OTJIbIXA, peryisipHas busnueckas aKTUBHOCTb); ¢bu3nuecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CHIOPTUBHO-03/I0POBUTEIBHOI
JEATEIIbHOCTHIO.

TpynoBoe BocUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MNPWIOKEHUSIMU, YMEHHEM COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTBIO K AKTHUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MATEMAaTHYECKON HAIPABJICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COLMAJIBHO-D)KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE IIPUPOAHOM U COLMAIBHOMU
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpPHUEHTAIIMEN HA NPUMEHEHUE MATEMATHYECKUX 3HAHWUW U1 PEIICHUS 3a7ay B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOYKHBIX ITOCJICICTBUU JUJIL OKPY’KAIOLIEH CPEIBbI.

[{eHHOCTH HAYYHOTO MTO3HAHHS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeIbHOCTH, ITAaroB €€
pPa3sBUTUS M 3HAYUMMOCTH JUIsI PA3BUTHUS LMBWIW3ALMHU; OBJIAJACHUEM S3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KyJIbTYpOM KakK CpEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISATH IMPOEKTHYK) M HCCIEHOBATEIBCKYIO JESTEIbHOCTD
VHJIMBUIYaJIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«MaremaTuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUIMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHLIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vuusepcarvnvie  nosmasamenvhwvle  Oelicméus, — oHecnevusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoeHue
Memoo08  NO3HAHUSL — OKpYJcalowe20  Mupa,  NpuMeHeHue  JO2UYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABIISATh U XapaKTEPU30BATh CYIIECTBEHHbBIE MPU3HAKA MATEMATHIECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXIYy MOHATUAMU, (OPMYIUPOBATH
ONpEeNeNIeHNs] TOHATHUW; YCTaHABIMBATH CYIIECTBEHHBIH  TPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUpOBaTH MW  NPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUH IS BBISBICHUS  3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
MIPOBOIUTH CaMOCTOSITEJIbHO JI0Ka3aTeIhCTBA MaTEeMaTUYECKUX
YTBEPKICHUHA (MPSMBIE W OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3agauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccenoBaTelIbcKue JEUCTBUS:

MCIIOJIb30BATh BOMPOCKHI KaK MCCIIEOBATEIHCKUM WHCTPYMEHT TMO3HAHUS,
dbopMyIpoBaTh BOMPOCH], (UKCHPYIOUIME MPOTHBOPEUYUE, MPOOIemMy,
yCTaHaBJIMBaTh HWCKOMOE U  JaHHoe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSITEIIbHO CIUUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAaHMS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISBJIATH AePUINUTH MHPOPMAIUH, NaHHBIX, HEOOXOAUMBIX IJIsl OTBETA
Ha BOIIPOC U JJIsl PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOPMAIMIO W3  HCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHaJIN3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALUIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHUS,

CTPYKTYpPUPOBaTh UHPOPMAIUIO, PEJCTABIATh €€ B Pa3InYHBIX Qopmax,
WLTIOCTPUPOBATH TpaduiecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHUKamueénwvle Oelicmeus, 0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0/I€ 00CYKJEHH 3a7]aBaTh BONPOCHI 110 CYIIECTBY O0CYKIAaEMON TEMBI,
poOJIeMBI, pelIaeMoi 3a/1auM, BbICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOIIACHs, CBOM BO3PAKECHMUS,
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

MOHMMATh W WCHOJB30BaTh  MPEUMYIIECTBA  KOMAaHJIHOW U
WHIWBUTyaIbHON pabOThI MPU PEIICHUH YICOHBIX 3a7a4; TPUHUMAThH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YIaCTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvuvie  pecynamuenvie  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4i, BHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BJI1aACTh HaBbIKaAMH MMO3HAaBaTEIbHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHﬁ N MBICJIMTCIIBHBIX IMPOICCCOB, UX PC3YJIbTATOB,
BJI1aACTh criocobamMu CaMOIIPOBCPKH, CAMOKOHTPOJIL  IIpomecca H
pe3yiibTaTa pCIUICHUA MaTEMaTHYE€CKOMU 3aJa4u,



e TNPEABHAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PEIICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B JICSITEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IIPUYMHBl TOCTUXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJUTh OIIHUOKY, 1aBaTh OI[EHKY NPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTO Kypca «Anredpa v Hadajga MaTEMaTHYCCKOTO aHAIH3a»
Ha YpOBHE CpEIIHEro OOIIero oOpa3oBaHUs JOJDKHO 00ECIEeUMBATH JOCTUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JECATUYHAs IPOOb, MPOLIEHTHI.

Bomonusate  apudmernyeckue — omepaudd € palUMOHANBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTJIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTejlieM; CTaHAapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
MCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMMCH NEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUSMU: CHHYC, KOCHHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BAaTh 3aIMCh MTPOU3BOJIBHOTO yIiia uepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKIINN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHSMU: TOKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIBHOE, UPPALMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BemonusaTe npeoOpa3oBaHUs LEIbIX, PALMOHAIBHBIX U HMPPALMOHAIBHBIX
BBIDQKEHWA W  pellaTh OCHOBHBIE THIBI  LEJBIX, PalMOHAIBHBIX U
VppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh YypaBHEHUSA U HEPABEHCTBA I PEIICHUSA MAaTEMAaTUUECKUX 3a1a4
¥ 3a71a4 U3 pa3IMYHbIX 001acTell HAyKH U PeaJIbHOM KU3HU.



MognenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE airedpbl, COCTABIATH
BBIPQXXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJa4d, HCCIEI0BAThH
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (PYHKLMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
OTNpEeleNeHNs] ¥ MHOXXECTBO 3HadeHW (yHKuMH, Tpaduk (QyHKIHUH, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMH, HYJIH
(GYHKIIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKUUN A5 pEIICHUS YypaBHEHUI.

Crpouth M ynTaTh TpaUKU JUHEHHON (PYHKIIMM, KBaAPAaTUYHOU (DyHKIUH,
CTETICHHOM (PYHKIIMH C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KHU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTH MEXIY BEIIMINHAMH.

Havana mareMaTH4ecKOro aHAJIN3a

OmnepupoBaTh TOHATUAMHU: TOCIEAOBATEIBHOCTh, apuUPMETHUECKass |
reoMeTpUYecKas IpOrpeccum.

OmnepupoBaTh NOHATUSAMH: OECKOHEUHO YOBbIBaoLlas TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH reOMETPUUECKON MPOTPECCUH.

3amaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOIPECCUN IS PEIIEHUS
pealibHBIX 33aJa4 MPUKIAJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar [Jjisl  OMHCaHUs
pealibHbIX MPOLECCOB M SBJICHUH, MPU PELIECHUH 33a4ad U3 APYTUX Y4eOHBIX
PEeIMETOB.

OnepupoBaTh  TOHATHUSAMHU:  ONpEAENCHUE,  Teopema,  CIEJCTBUE,
JI0Ka3aTeNIbCTRO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MNOHATUSIMHU: HATypaJlbHOE, II€J0€ YHCIO; HCMHOJIb30BaATh
MPU3HAKU JICJIMMOCTH LIEIBbIX YHCEN, PA3JIOKECHUE YUCIIA HA MPOCTHIE MHOXKUTEIN
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTEIIEHD C PAIMOHAIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATHUSMU: JOTapu(pM UYHCIIA, NECATHUYHBIE W HATypajJbHBIC
Jorapu@mel.



YpaBHeHMs U HEPABEHCTBA

[IpumensaTs CcBOMCTBa CTENmeHW Uil NpPeoOpa3oBaHUsl  BBIPAKECHUU;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIUX JOrapu(msbl;
OTNEepPUPOBATH MOHATUSAMU: JIOTapU(PMHUECKOE ypaBHEHHE U HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHI U HEPABEHCTB.

HaxonuTp pemenys MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEILCHHE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN [l PELICHUs IPAKTUYECKUX 3a1ay.

HaxoauTp penreHns: NpoCTENIINX CHUCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHUIO 3aJayH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETHU C UCOJIB30BAHUEM ammapara aareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [epuoANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (PYHKIIMH, TOYKM OJKCTpemMyma (yHKIMU, HauOosblliee U
HauMEHbIllee 3HA4YeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJb30BaTh HX JJIs
UCCIeI0BaHNs PYHKIMH, 3aJaHHOMN rpaduKoM.

OnepupoBath MOHATUAMM: TpadUKU MOKA3ATEIbHOH, Jorapu@mMuieckoil u
TPUTOHOMETPUUECKUX (PYHKIMH; N300paxaTh UX Ha KOOPAWHATHOM IIJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUA U HEPABEHCTB.

N300pakaTh HA KOOPJIMHATHOM TJIOCKOCTH TpadUKy JTUHEHHBIX YpaBHEHUN
Y WCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHECHUM.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBHCHUMOCTEH U3 IPYTUX yU4eOHBIX TUCHUILINH.

Hayaja MaTeMaTH4eCKOIo aHaJIn3a

OnepupoBaTh MOHATUSIMH: HEMPEPbIBHAS (QYHKIUHMS;, TPOU3BOAHAS (DYHKIIMH;
UCITIOJIb30BaTh FTEOMETPUUYECKUIA M (PU3UUECKHUI CMBICI POU3BOJHON JIs1 pelIeHUs
3a1ad.

HaxoauTs npon3BOAHbBIE 2JIEMEHTAPHBIX (PYHKIIMA, BHIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonb30BaTh NPOU3BOAHYIO AJIA HCCIIEIOBAaHUS (PYHKIIMM HA MOHOTOHHOCTh
Y DKCTPEMYMBI, IPUMEHSATh PE3YJIbTaThl UCCIEIOBAHUS K IOCTPOEHUIO TPauKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIErOo PEIICHUS B
IIPUKIIAJIHBIX, B TOM YHCJIE COUHAIBHO-3KOHOMUYECKHX, 3a1a9aX.

OmnepupoBaTh MOHATHSMH: TIepBOOOpa3Has U  HUHTErpai; MOHUMATH
reOMEeTpUUYECKUN U PU3NYECKUI CMBICI UHTErpaa.



Haxoauth mepBooOpa3HbIe 3JEMEHTAPHBIX (DYHKITUH; BBIYHACIATH WHTETpAT
o ¢popmyiie HeroTona—JIeliOruta.

Pemarpe npukiagHple 3aaqd, B TOM YHUCIIE COIIHAIBHO-DKOHOMHUYECKOTO H
(u3nIeCcKOro Xapakrepa, CpeJCTBaMi MaTeMaTHUECKOTO aHAJIH3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
n/n NPOrpaMMmblI Bcero Kontporenvie  Ipaxrireckue o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
MHoecTBa pallMOHaIbHbBIX U
1 JEUCTBUTENLHBIX YHCcel. PamonaibHbIe 19 1
YpaBHEHHUS U HEPABEHCTBA
5 Oynkuuu U rpapuku. CTeneHsb ¢ 1elbM 12 1
HokKasaresieM
3 Apudmerndeckuii KOpeHb N—0 CTETICHU. 24 5
WppannonanbHble ypaBHEHUS U HEPABEHCTBA
Dopmyisl
4 TpUroHOMETpHH. T pUroHOMeTpUUecKre 28 2
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUN 11 1
6 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 8 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




11 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrpoaririe  Hpakruieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
CreneHsb ¢ paluOHaJIbLHBIM TOKA3aTEJEM.
1 [TokazarenpHas pynkuus. [lokazarenpHbie 12 1
YpaBHCHHS U HEPABCHCTBA
Jlorapudmuueckas GyHKIHUS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIHHA U UX
3 rpaduxu. TpuroHoMeTpuueckue 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeneHnne mpou3BOgHON 24 1
5 WHTerpan n ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HarypanbHble u nensie ynucna 6
8 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 18 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Koutpoaphbie  Tpakruieckue fI[Sy‘ICHPIH :)lﬁ[()l;l;OBaTeanue
padoThI padoTsbI pecypesI
1 MHoecTBO, OnIepaluy HaJl MHO>KECTBAMH. 1
' Juarpammel Diinepa—Benna
Panmonansuele ynciaa. OObIKHOBEHHBIE U
2. JECATUYHBIC IPOOH, TPOIICHTHI, 1
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
Apudmerndeckre onepanum ¢
3. pPaLMOHATIbHBIMU YHCIIAMU, 1
npeoOpa30BaHuUs YUCIOBBIX BBIPAXKEHUN
[Ipumenenue npobeit 1 MPOLEHTOB JIst
4. pelIeHns NPUKIAIHbIX 3ajad U3 pa3IMuHbIX 1
oTpaciell 3HaHUM U peabHOU KU3HU
[Tpumenenue apoGeit ¥ NPOLIEHTOB IS
5. pelIeHys NPUKIAIHbIX 3ajad U3 pa3IMuHbIX 1
OTpaciel 3HaHUM U peanbHOU KU3HU
6 [elictBuTenbHble yncia. PanmonanbHbie U 1
’ VppalOHAJIbHBIE YHCIIA
. ApudmeTnueckue ornepauu c 1
' JNEeNCTBUTENbHBIMH YUCIaMU
3 ApudmeTnueckue onepauu c 1
' JENCTBUTENbHBIMH YHCIIaMU
9. Apudmernueckue onepanum ¢ 1




I[GﬁCTBHTGJIBHLIMH qucjiaMu

[TpuOnkEHHbBIE BBIYMCIICHUS, TIPAaBUIIa

10. OKpYTIJICHMS, IPUKHU KA U OLICHKA
pe3yJibTaTa BEIYMCIEHUM

1 ToxnecTBa U TOXKIECTBEHHbIE
npeoOpa3oBaHus

12.  VYpaBHeHUe, KOPEHb YPaBHEHUS

13.  HepaBeHCTBO, pelieHle HEPaBEHCTBA

14. Meto UHTEPBAIOB

15. Meroxa uHTEpBAJIOB

16 Penienue nensix U ApoOHO-pAIMOHAIBHBIX
YpaBHEHU U HEPABEHCTB

17 Pemienue nensix u q[poOHO-paliOHATBHBIX

' ypaBHEHUi U HEPABEHCTB
18 Penienue nensx U ApoOHO-pAIMOHATBHBIX
' ypaBHEHUii ¥ HEPABEHCTB

KonrtponsHas padora no teme "MHokecTBa

19.  panuOHAIBHBIX U IEHCTBUTEIIBHBIX YUCEIL.
PannonanbHble ypaBHEHUS U HEPABEHCTB"

20, @yHKIMS, CIIOCOOBI 3a/1aHus QYHKIUH.
B3aumHo obpaTHbIe HyHKIIUU
I'paduk pynkuuu. O6nacTs onpeaencHus u

21.  MHOXecTBO 3HaueHul ¢pynkuuu. Hymu
¢byukun. [IpoMexyTKH 3HAKOIOCTOSIHCTBA

22.  YérHble ¥ HeUETHBIC PYHKLIUU
CreneHsb ¢ 1eIbIM IOKA3aTENIEM.

23.  CranpapTtHas ¢popma 3amucu

JNEUCTBUTEILHOTO UHCIIa




Hcnonp3oBanue moaxoasimeii popmbl
3aIKCHU JICHCTBUTEIBHBIX YHCEI IS

24 peleHus: TPaKTUYeCKUX 3a7a4 U
MPEJICTaBICHUS JTaHHBIX
25.  KonrpomnbHas pabora
CrenenHast GyHKIUS C HATypaIbHBIM U
26. LeJIBIM IToKa3aTesieM. E€ cBolicTBa u
rpaduk
- ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETICHH
-8 Apudmerndeckuii KOpeHb HaTypaTbHON
" crenenu
29, CaoiicTBa apuPMEeTUUECKOTO KOPHS
HaTypaJbHOMN CTENIEHU
30 CaotlicTBa apuPMEeTUUECKOTO KOPHS
" HaTypaJbHOI CTENEHN
31 CgoiicTBa apu(PMETHIECKOTO KOPHS
' HATypalbHOM CTENEHU
3 CaotlicTBa apuPMETUUECKOTO KOPHS
HATypaJbHON CTENIEHU
23 CaotlicTBa apuPMETUUECKOTO KOPHS
" HaTypaJbHOMN CTEIEHU
34 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU
" N—oli cTeneHn
35 JeiicTBus ¢ apupMETHUECKUMH KOPHIMHU
" n-oii cTeneHn
36, JeiicTBus ¢ apupMETHUECKUMH KOPHIMHU

N—OM cTeIeHn




JeiicTBus ¢ apuMeTHIECKUMU KOPHIMH

37. . 1
N—oii creneHu
38 JeiicTBus ¢ apuMeTHIECKUMU KOPHIMH 1
" N-oii cTenenu
39 HetictBust ¢ apu(METHISCKUMU KOPHSIMHU 1
" Nn—oii crenenu
20 JeiicTBus ¢ apuMeTHIECKUMU KOPHIMH 1
" n—oii crenenu
41.  KoutponbsHas paboTa 1
4. Pemienue uppanmoHanbHeIX YpaBHEHUH U 1
HEPaBEHCTB
43 Pemenne nppanmOHaIBHBIX YPaBHEHUN U 1
HEPABEHCTB
A, Penienue uppanmoHanbHbIX YpaBHEHUH U 1
HEPABEHCTB
45, Pemienune uppanmoHanbHeIX YpaBHEHUH U 1
HEPaBEHCTB
46 Pemenne nppanimOHAIBHBIX YPaBHEHUN U 1
HEPABEHCTB
47, Pemienune uppanmoHanbHeIX YpaBHEHUH U 1
HEPaBEHCTB
48. = CaolicTBa U rpadK KOpHs N-Oi CTENEHH 1
49.  CsaoticTBa 1 TpaduK KOpHS N-O CTENECHH 1
50.  CsaoiicTBa 1 rpadguK KOpHs N-0if CTENEHH 1
51.  CoiicTBa 1 rpaduk KOpHs N-0¥ CTeNeHn 1
5> KonTtponbHas pabora o Teme 1

"ApupmeTrueckuii KOpeHb N—0ii CTeTeH .




HppanuonaibHuble ypaBHEHUS U

HepaBeHCTBA"

53 Cunyc, KOCUHYC ¥ TaHT€HC YHCIIOBOTO 1
apryMeHTa

" CuHyc, KOCUHYC ¥ TaHT'€HC YHCIIOBOTO 1
apryMeHTa

- APKCHHYC, apKKOCHHYC U apKTaHT€HC 1
YHCIIOBOTO apryMEHTa

56 APKCHHYC, apKKOCHHYC U apKTaHTEHC 1
YHCIIOBOTO apryMEHTa
Tpuronomerpuyeckas OKpyKHOCTb,

57.  ompeneneHue TPUTOHOMETPUUECKUX 1
(GYHKLUI YUCIOBOrO apryMeHTa
Tpuronomerpuveckas OKpyKHOCTb,

58.  ompeneneHne TPUTOHOMETPHUUECKUX 1
(GYHKLUI YUCIOBOrO apryMeHTa
TpuronomeTrpuveckass OKpyKHOCTb,

59.  ompeneneHne TPUTOHOMETPHUIECKUX 1
(GYHKIMI YMCIOBOTO apryMeHTa
TpuronomeTpuveckas OKpyKHOCTb,

60. ompenencHUE TPUTOHOMETPHUSCKUAX 1
(GyYHKIMI YHCIOBOTO apryMeHTa

61.  OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIBI 1

62.  OCHOBHbIE TPUTOHOMETPHYECKHE (POPMYITBI 1

63.  OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIBI 1

64.  OCHOBHbIE TPUTOHOMETPHYECKHE (POPMYIIBI 1

65.  OcHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIBI 1

66.  OCHOBHBIE TPUTOHOMETPUUYECKHE (HOPMYITBI 1




67. KonrponbsHas pabora 1
68 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
" BBIp@KEHU
€9 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
" BBIpaXKEHUI
20 [Ipeobpa3oBaHue TPUTOHOMETPUUECKUX 1
" BBIp@KEHHi
= [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
" BBIp@KEHHi
7 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
" BHIpaXKEHUIi
73 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
" BBIp@XEHHI
74.  PenieHue TPUrOHOMETPHUECKUX ypaBHEHUMN 1
75.  PemieHne TpUroHOMETPUYECKUX YPABHEHUI 1
76.  PemieHue TPUrOHOMETPHUECKUX ypaBHEHUH 1
77.  PemieHue TPUrOHOMETPHUECKUX YpaBHEHUH 1
78.  PemieHne TpUroHOMETPUYECKUX YPABHEHUI 1
79.  PemieHue TPUrOHOMETPHUECKUX YpaBHEHUIN 1
80.  PemeHne TPUTOHOMETPUYECKUX YpaBHEHHHA
KonTtponsHas padora no teme "®dopmyis
81.  TpuroHomerpuu. TpuroHomerpuueckue 1
ypaBHeHHUA"
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS
82. nocieaoBarelibHocTeld. MOHOTOHHBIC 1
MOCJIE0BATENBHOCTH
83.  IlocmemoBaTenbHOCTH, CITOCOOBI 3aaHUs 1




MoCIeI0BaTeIbHOCTEH. MOHOTOHHBIC
IIOCJICA0BATCIBbHOCTHU

84.

85.

86.

87.

88.

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS
IOCJIEI0OBATEIIbHOCTE. MOHOTOHHEIC
IOCJICIOBATCIBHOCTH

ApudmeTrnueckast U reoMeTpUyecKas
nporpeccuu. Mcnonb3oBaHue mporpeccuu
JUTSL pEIICHUs PeaIbHBIX 3a]1a4
MIPUKJIATHOTO XapaKTepa

ApudmeTrndeckast U reOMeTpUYECcKas
nporpeccun. Mcnonb3oBaHue mporpeccuu
JUTS pEIICHUS peallbHbIX 3a]a4
MIPUKJIATHOTO XapaKTepa

ApudmeTrndeckast U reOMeTpUYECcKas
nporpeccuu. Mcrnonb3oBaHue nporpeccuu
JUTS pEIICHUS peallbHbIX 3a]a4
MPUKIIATHOTO XapaKTepa

beckoneuHo yObIBaroIias reoMeTpruuecKas
nporpeccus. Cymma 6€CKOHEYHO
yOBIBaroIIei reOMeTPUYECKO MPOrpeccuu

89.

beckoneuyHo yObIBaroI1as reoMeTpruyecKas
nporpeccusi. Cymma 6€CKOHEYHO
yOBIBaroIIei reOMETPUYECKOI MPOrpeccHu

90.

91.

beckoHeuyHo yObIBaroIias reoMeTpuiecKas
nporpeccusi. Cymma 6€CKOHEUHO
yOBIBaIOLIEH reOMETPUUECKON TPOrpeccuu

(DOpMYJ'Ia CJIOKHBIX ITPOILICHTOB

92.

dopmyiia CIOKHBIX TPOLIEHTOB




93.

KontponsHas pabora

94.

95.

96.

O0001Ienre, cucTeMaTH3alMs 3HaHUH 3a
Kypc anreOpbl ¥ Hadall MaTeMaTHIECKOTO
a"anunsa 10 xiacca

O0001Ienre, cucTeMaTH3alMs 3HaHUH 3a
KypcC aJireOpbl ¥ HayaJl MaTeMaTHYeCKOTO
a"gaimm3a 10 xmacca

O0001Ienre, cucTeMaTH3alus 3HaHUH 3a
Kypc anre0pbl 1 Hayall MaTeMaTHYeCKOTo
aganni3a 10 kimacca

97.

O0001enne, cucreMaTA3amus 3HaHUH 3a
Kypc alnreOphl ¥ Ha4all MaTeMaTHIECKOTO
aganni3a 10 kimacca

98.

99.

100.

O0001enne, cucreMaTA3aIus 3HaHUH 3a
Kypc ainreOpbl 1 Hayall MaTeMaTHYeCKOTo
ananusa 10 xiacca

O0o001Ienre, cucTeMaTA3alis 3HaHUH 3a
KypcC ainreOpbl U Haual MaTeMaTHYEeCKOTO
ananusa 10 kiacca

O0o001Ienre, cucTeMaTA3alis 3HaHUH 3a

Kypc anreOpbl 1 Ha4all MaTeMaTHYeCKOTO
agannia 10 kimacca

101.

HtoroBast KOHTpoJIbHAs paboTa

102.

O0o001Ienre, cucTeMaTA3alus 3HaHUH 3a
Kypc aireOpbl 1 Hayall MaTeMaTH4eCKOTo
agaimmza 10 xmacca

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

CreneHb ¢ palrOHAJIBHBIM IIOKAa3aTCJIEM

KoanuecTBo 4acoB

KonTposbHbie
Bcero
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

CBoiicTBa cTeneHu

[TpeoOpazoBaHue BhIpAXKEHHIA, COIEPIKAIITIX
paloHaIbHbIE CTETICHU

[TpeoOpazoBaHue BhIpAKEHHI, COIEPIKAITIX
paloHaIbHbIE CTETICHU

[IpeobpazoBanue BbIpaKEHUM, COACPIKAIIIX
palroHaIbHBIE CTETICHH

ITokazaTenbHbIE YpaBHCHHA U HCPABCHCTBA

© 0 N o

IlokazarenpHEIC YpPaBHCHHA U HCPABCHCTBA
ITokazaTenbHbIE YpaBHCHHA U HCPABCHCTBA

IlokazarenpHEIC YpPaBHCHHA U HCPABCHCTBA

11

Iloxa3aTenbHble ypaBHEHUS U HEPABEHCTBA
[Toka3zarenbHas (pyHKIMSA, €€ CBOWCTBA U
rpaduk

N

12

KonTponbhas pabota no teme "CreneHs ¢
PalMOHATILHBIM [TOKA3aTEIEeM.
[TokazarenpHas ¢hyakums. [TokazarensHbIe
YPaBHEHHU U HEpPAaBEHCTBA"

13
14

Jlorapudm uucna

JlecaTuuHbIe U HaTypaJIbHbIE JTOTapH(PMbI




[IpeobpazoBanue BeIpaXXeHUM, COECPKAIINX

15
JorapudMbl

16 [IpeoOpazoBanue BBIpAXKEHHIA, COACPIKALIIX
J0rapupMbl

17 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLINX
JorapudMbl

18 [IpeoOpazoBanue BBIpAXKEHHIA, COACPIKALIX
JorapuMbl

19 Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA

20 Jlorapugmuueckue ypaBHEHUs U
HEpaBEHCTBa

21 Jlorapudmuueckrue ypaBHEHUS U
HEpaBEHCTBA

99 Jlorapudmuueckre ypaBHEeHUs U
HEpaBEHCTBA

23 Jlorapugmuueckas pyHKIuUs, €€ CBOUCTBA U
rpaduk

24 Jlorapudmuueckas pyHKuusA, €€ CBONWCTBA U
rpaduk

o5 Tpuronomerpudeckue GyHKINHU, UX
cBOIcTBa U rpaduKu

26 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U IrpaduKu

97 Tpuronomerpudeckne QyHKINU, HX
cBOIicTBa U rpaduKu

08 Tpuronomerpudeckue GyHKINHU, UX

cBOIicTBa U rpaduKu




[IpuMepsl TPUTOHOMETPUYECKUX

29
HEPaBEHCTB

30 [Tpumeps! TPUTOHOMETPUYECKUX
HEPaBEHCTB

31 [TprMepbl TPUrOHOMETPUUYECKHX
HEPaBEHCTB

39 [TpumMeps! TPUTOHOMETPUYECKUX
HEPaBEHCTB
KonTtponpsHnast pabora o Teme
"Jlorapudmuyeckast pyHKIIUS.
Jlorapudmuueckrue ypaBHEHUS U

33 HepaBeHCTBa. TpuroHoMeTprudeckne
GYHKIIMHY U UX
rpa¢uku. Tpuronomerpuueckue
HepaBeHcTBa"

34 HenpepeiBHble QyHKINT

35 MeTtoa HHTEepBaIOB JJIs peIIeHUs
HEPaBEHCTB

36 MeTtoa HHTEepBAIOB /ISl pEIICHUS
HEPaBEHCTB

37 [IpousBoaHas GyHKINU

38 [IpousBoanas GpyHKIUU

39 ['eomeTpuyeckuit 1 GU3NIECKUIl CMBICI
MIPOU3BOAHOMN

40 I'eomerpuueckuii u puznIECcKHii CMBICIT
MIPOU3BOAHOM

41 [Ipou3BoaHbIE AIIEMEHTAPHBIX (QYHKIUN

42 [Tpou3BoHBIE I€MEHTAPHBIX (PYHKUINN




[IpounsBoiHass CyMMBI, IPOU3BEACHMUS,

43 .
YacTHOTO (DyHKIMH

44 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
4acTHOTO (DYHKIIMHA

45 [Tpon3BoHas CyMMBI, IPOU3BEICHHUS,
Y4acTHOTO (PyHKIMH
[IpuMeHeHne Npou3BOIHOM K

46 UCCJIEIOBaHHIO (PYHKIIMI Ha MOHOTOHHOCTh
U 3KCTPEMYMBbI
[IpuMeHeHne npou3BOIHON K

47 UCCIIETIOBaHHIO (DYHKIMIT HA MOHOTOHHOCTD
U 9KCTPEMYMBI
[TpuMeHeHne NTPOU3BOJIHOM K

48 UCCIIETIOBaHHIO (DYHKIMIT HA MOHOTOHHOCTD
U KCTPEMYMBI
IIpuMeHeHne MpOU3BOIHON K

49 UCCIIEIOBaHMIO (DYHKIMI HA MOHOTOHHOCTh
U SKCTPEMYMBbI

50 Haxoxnenre HanOobIIero 1 HAMMEHBIIIETO
3Ha4YeHUs (QYHKIUU Ha OTpE3Ke

51 Haxoxnenre HanOobIIero 1 HAMMEHBIIIETO
3HaYeHUs PYHKIIMH Ha OTPE3Ke

59 Haxoxnenre HanOobIIero 1 HAMMEHbBIIETO
3Ha4YeHUs (QYHKIIUU Ha OTpE3Ke

53 Haxoxnenre HanOoIbIIero 1 HANMEHBIIIETO
3Ha4YeHUs (QYHKIUU Ha OTpE3Ke

54 Haxoxxnenre HanOoIbIIero ¥ HANMEHBIIIETO

3HaueHusl QYHKIUU HAa OTPE3Ke




HaXO)KI[eHI/Ie HanOOJIBIICTO0 ¥ HAUMEHBIIIETO

> 3HaYeHUs (PYHKIIMH HA OTPE3Ke
[IpuMeHeHne npon3BOHOM 11
HAXOXKJCHUS HAMTYYILero perieHus B

56 NPUKIIAJIHBIX 33/1a4aX, IS OTIPEIeICHUs
CKOpOCTH TIpOIIecca, 3aJaHHOTO (POPMYIIOi
WM TpaduKoM

57 KonTtponbHast pabora o Teme
"ITponsBoaHas. [Ipumenenue nponsBoaHon"

58 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX

59 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX

50 WuTerpain, reomeTpudeckuil U GU3nIecKuit
CMBICIT HHTETpaja

61 Wurerpan, reomerpuyeckuii 1 Gpu3ndecKuit
CMBICJI HHTETpaja

62 Wurerpan, reomerpuyeckuii 1 Gpu3nIecKuit
CMBICII HHTETpajIa

63 Brruucnenue nnTterpana no gpopmyie
Herorona—Jleiibaumna

64 Brruucnenue unTerpana no gopmyie
Herorona—Jleiibaumna

65 Brruucnenue naTerpana no gopmyie
Herorona—JleitOnuma

66 Brruucnenue nunTerpana no gpopmyie
Herorona—Jleiibaumna

67 CucreMbl TUHEHHBIX YpaBHEHUH

68 CucreMbl TUHENHBIX YpaBHEHUN

69 Pemenue npukia HBIX 33/1a4 ¢ TTOMOIIBIO




CUCTEMBI JINHEVHBIX YPaBHEHUU

70

71

72

Penienne nmpukiaaHbIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

CucreMbl U COBOKYITHOCTH LIETIBIX,
paloHaIbHbBIX, UPPALUOHATBHBIX,
MOKa3aTeIbHbIX, JOrapu(PMUUECKUX
yYpaBHEHU U HEPABEHCTB

CucreMbl 1 COBOKYITHOCTH LCJIBIX,
palrOHAJIbHbIX, HPPAIUOHAIbHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(I)MI/I‘ICCKI/IX
ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

73

CucreMbl U COBOKYITHOCTH LIETIBIX,
paLMOHATIBHBIX, UPPALIMOHATIBHBIX,
NOKa3aTesbHbIX, JIOrapu(HPMUIECKUX
yYpaBHEHH U HEPaBEHCTB

74

CucteMsl 1 COBOKYITHOCTH LECJIbIX,
paluOHAJIbHBIX, UPpPALIMOHAIBHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(I)MI/I‘IeCKI/IX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

75

76

77

Ucnonb3oBanue rpadukoB GyHKUUN A5
pelIeHns ypaBHEHUN U CUCTEM

Hcnonb3oBanue rpadukoB GyHKUUN A7
pELIEeHUs] ypaBHEHUIN U CUCTEM

[IpuMeHeHue ypaBHEHUN, CUCTEM U
HEPaBEHCTB K PEILICHUI0 MATEMaTUYECKUX
3aJa4 ¥ 3a/1a4 U3 pa3InYHbIX o0acTeit
HAyKU U PEAIbHOU KU3HU

78

KonTponbhas pabota no teme "MUuterpan u




ero npuMmeHeHus. Cucremsl ypaBHEHHUI"

HaTypanLHHe M LCJIbIC YHCJIa B 3aJa4ax U3

7 peanbHOM KU3HU

80 HatypasibHble U Liesble uncia B 3a1a4ax U3
peaIbHOM KU3HU

81 Harypasbhble u 1ienbie yuca B 3aja4ax u3
pEabHOM KU3HU

82 [Tpu3Haky AETUMOCTHU LENBIX YUCEI

83 [Tpu3HaKK IETUMOCTH LETBIX YHCET

84 [Tpu3Haky AETUMOCTHU LENBIX YUCEI

85 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs
3HaHUNA. Y paBHEHUS

86 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS
3HAaHUU. YpaBHEHUS

87 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUS
3HaHUHN. YpaBHEHUSA

88 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHUHU. YpaBHEHUA

89 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HaHUU. YpaBHEHUS

90 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHUU. YpaBHEHUSA

01 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui. HepaBeHcTBa

92 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui. HepaBeHcTBa

93 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs




3HaHui. HepaBeHcTsa

94 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui. HepaBeHcTsa

95 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHuW. CucTeMbl ypaBHECHUH

9 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui. CrucTeMbl ypaBHEHUN

97 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL 1
3HaHuil. OyHKUMH

08 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 A 1
3HaHu. OyHKIIMU

99 Wrorosas koHTpOJIBbHAS paboTa 1

100 HroroBast KoHTpoIbHAs paboTa
O0001enne, cucreMaTH3amus 3HaHUH 3a

101 KypcC aJireOpbl ¥ HayaJl MaTeMaTUIeCKOTo 1
ananm3a 10-11 ximaccoB
O06006111EH1E, CUCTEMATU3alMs 3HAHU 3a

102 KypcC aJireOpbl U Ha4aJl MaTeMaTU4eCKOTOo 1
ananuza 10-11 knaccoB

OBILIEE KOJIMYECTBO HACOB I10 102

I[TPOTPAMME




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaIN3a, TeOMETPHSL.
Anrebpa u Havasla MaTeMaTU4YeCKOro aHanu3a (B 2 gactsax), 10-11 kmaccel/ YacTh
1: Mopakosuu A.I'., Cemenos I1.B.; Yacts 2: Mopakosud A.I'. u apyrue; noj
penakuueit Mopakosuya A.I'., OO11eCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«10I] MHEMO3HMHA»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

https://m.edsoo.ru/863f47ea
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