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7 KIIACC

Yncna 1 BHIYHCTICHUSA

Panponaneneie uncna. CpaBHEHHME, YNOPSAOYMBAHHE WU apUPMETHYECKUC
OCHCTBHS C PAUMOHAIBHBIMYA YHUCIaMH. UMCTOBad npamasi, MOLYJIb YACTA.

CreneHp ¢ HATYPaNbHBIM IMOKA3aTesieM M €€ CBOMCTBA. 3amuch 4YUCIA B
JNECATUYHOI MO3UIMOHHON CHCTEME CUHCIICHHUSI.

PemieHne TEKCTOBBIX 3a1a4 apu(pMETHUECKUM CcOcoO0M. PeleHue 3aaay u3
peanbHOH MPAaKTUKH HA YaCTH, HA Apo0H, HA MPOLICHTHI, MPUMEHCHUE OTHOLICHHUIA
M OpOMmOpLHi NpH peIlIeHUH 3a7a4, PELICHHE 3adad Ha OBMXKCHHE, padoTy,
MOKYNKH, HANIOTH.

JenmumocTh uensiX unces1. CBOMCTBA JETHMOCTH.

[IpocTeie W COCTaBHBIC uncna. UYETHBIE H HEUYETHBIE 4ucna. [Ipu3Haku
oenmuMoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. [lpu3Haku ACTHMOCTH CYMMBI H
[IPON3BEACHUS LEIBIX YUCET PU PELICHUH 33424 C MPAKTHYECKAM COACPKAHUEM.

HauGonbiuit oOnmit nenureNs 4 HauMeHblIee 001Iee KpaTHOE JABYX YHCENL
B3auMmHo mpocTelie yncnaa. Anroput™ Esxknuia.

JleneHne ¢ OCTaTkOM. ApH(hMETHUECKIE OMEPALdi Ha/l OCTATKAMH.

AnrebpanyecKne BbIpaKeHHs

BeIpakeHHEe ¢ MEPEMEHHBIMH. 3HA4YCHHE BBIPAKCHUS C IMEPEMEHHBIMU.
IIpeacrapneHue 3aBUCUMOCTH MEXKAY BEJIMYMHAME B BUAE POPMYIIBL.

ToxxpecTBo. ToKAECTBEHHBIE MPeoOpa3oBaHuA aNTreOpandecKux BEIPAKCHHIH.
J10Ka3aTeNbCTBO TOKACCTB.

Opnounensl. OJHOWIECH CTaHAAPTHOrO BUga. CTeneHb OAHOWICHA.

MHuorounensl. MHOrOwieH CTaHZapTHOTO BuAa. CTEMeHb MHOTOWICHA.
CnoxeHue, BHIUUTAHUE, YMHOKEHUE H ACNEHUE MHOrowieHoB. IIpeoOpasoBanue
LIEJIOTO BBHIPKEHUS B MHOrOWIeH. KOpHU MHOTOUYIEHA.

DopMynBL COKPAIIEHHOTO YMHOXKECHUS, KBAApPaT CYMMBI H KBaJpaT pasHOCTH
ABYX BBIPAKECHHUH, Ky0 CYMMBI M Ky0 pasHOCTH ABYX BBIPAKEHHH, pasHOCTh
KBaApaTOB [JBYX BBIPAKECHHUH, MPOU3BEACHUE Pa3sHOCTH M CYMMBI JBYX
BBIPXKEHHI, CYMMa H Pa3HOCTh KyOOB JBYX BBIPAKCHUH.

Pa3no)keHHe MHOTOWICHA HA MHOKUTENN. BeIHECeHHE 00IIero MHOKHTENA 3a
CKOOKH. MeTOA rpyIIHPOBKH.

YpaBHeHHSI H HEPABEHCTBA



YpasHeHnue ¢ 0aHOH mepeMeHHoi. KopeHp ypaBHeHHsA. CBOICTBA ypaBHEHHIA
C OAHOH mnepeMeHHOH. PaBHOCHWJIBHOCTH ypaBHEHMI. YpaBHCHHE  Kak
MaTEMAaTH4eCKast MOJENb PEAIbHOH CHTYALIHM.

JIluneliHOe ypaBHEHHE ¢ OAHOH mepeMeHHOM. UMCno KOpHeH JIMHEHHOro
ypaBHeHUs. PellleHHe TEKCTOBBIX 3aJa4 ¢ IOMOLIBIO JIMHEHHBIX YPABHECHHIA
JIuneiiHoe ypaBHEHUE, COAEPIKALLICE 3HAK MOAYJIA.

YpaBHeHUE ¢ ABYMs NIEPeMEHHBIMH. ['padyk IMHEHHOTO YPABHEHUA ¢ ABYMSA
nmepeMeHHbBIMA. CHCTEMBl JIMHEHHBIX YPAaBHEHHI ¢ JBYMA TIEPEMEHHBIMU.
I'paduyecknii METOA PEHICHHS CUCTEMBI JIMHEHHBIX YPAaBHEHHUH C ABYMA
[IEPEMEHHBIMU. PenieHne cucTeM JIMHEHHBIX YPAaBHEHHH ¢ ABYMS IEPEMEHHEBIMH
METOJOM TOJACTAHOBKH H METOAOM CloXkeHusa. CHCTeMa MABYX JIHHEHHBIX
YPaBHEHUH ¢ TByMS MEPEMEHHBIMU KaK MOJIENb PEaIbHON CUTYallUuH,

DOYyHKLUHH

KoopauHara To4kH Ha NpaMoi. YuCNOBBIE TPOMEXKYTKH. PaccTossHuE MEX Ty
JBYMS TOYKAMH KOOPAWHATHOHW NMPIAMOA.

[IpamoyroneHas cucremMa KoopAauHaTr. AGcuucca W OpAMHATA TOYKH HA
KOOPOMHATHOH MnockocT. [IpuMepsl rpadukoB, 3agaHHbIX Gopmynamu. Urenue
rpauKOB peanbHBIX 3aBHCHMOCTEH.

OYyHKUMOHANBHBIE 3aBUCHMOCTH MEKIy BennuuHamu. [londrue (yHKUMm.
OyHKIMA KAk MaTeMaTHUYeCKad MOJENb pealbHOro mpouecca. OO0nacTh
onpenencHus M oOnmacte 3HavyeHwil (QyHkuuu. CnocoObl 3amaHUA  (PYHKIIMH.
I'papux pyHkumn. [ToHATHS MakcUMyMa U MHHHMYMa, BO3pAacTaHUs U YOBIBAaHUS
Ha MpHUMepax peaJbHBIX 3aBUCHMOCTE.

Jluneiinas ¢QyHkuuda, e€ cpoiictBa. I'paguk nuHeiiHOH (yHkuum. [padux
dbyukumn y = |x|. Kycouno-3agaHHeie PyHKLUHH.

8 KNIACC

Yucia H BEIYHCIEHHSA

KBaapatHeie kKOpHH. Apr(pMETHUECKNIT KBAJPATHBINA KOPEHb H €T0 CBOMCTRA.
ITonsTHe uUppauMOHAJIBHOrO yHcaa. JICHCTBUA ¢ HppalMOHATBHBIMU YHCIIAMU.
CeoficTBa ASHCTBYIL C HPPAUUOHANBHBIMH YncaaMi. CpaBHEHHE HPPALMOHANIBHBIX
YHUCEJL.

[IpeacTaBneHus © pPacIIMPEHUAX YHUCJIOBBIX MHOXKECTB. MHOXECTBA
HATYPAIbHBIX, LEJIBIX, PAUMOHATIBHBIX, ACHCTBUTENBHBIX uHCeNn. (CpaBHEHHE
qucel. YACIOBBIEC IPOME)KYTKH.

HeiictBua ¢ ocrarkamu. OcTaTkd cremeHei. [IpuMeHeHHe OCTaTKOB K
PELICHUIO YPABHEHHUH B LICIBIX YHCJIAX H TEKCTOBBIX 3aJa4.

PasMepbl OOBEKTOB OKPYXKAKIIEr0o MHpa, UIHTEIBHOCTH MPOLECCOB B
OKpy>KarolieM Mupe. CTaHJapTHBIN B YHUCTA.



Aaredpanveckue BbIpaKeHHs

AnreOpanueckas npoOb. JlonycTHMBIE 3HAYEHHS MEPEMEHHBIX B APOOHO-
palMOHANBHEIX BhIpaXeHUAX. (OCHOBHOE CBOMHCTBO anre0Opamdeckoil apodu.
CnoxxeHue, BBIYMTAHHE, YMHOXKEHHE W JCICHUE aiareOpanveckux apoOeid.
Briaenenue nemnoii yactu anrebpanveckoit Apoou.

PanyoHanbHeIE BEIPAKCHUA. ToXaecTBEHHBIE npeodpazoBaHus
PaUHOHAIBHEIX BEIPAKEHHUIA.

JOIyCTAMBIE 3HAYEHHUA TNEPEMEHHBIX B  BBIPOKCHHUAX, COACPKALIUX
apuPMETUYECKNE  KBAAPATHBIC KOPHH. TOXKACCTBEHHBIC MPEOOpPa3OBaHHS
BBIPKCHHIA, COAEPKAMX apHPMETHICCKHUE KBAAPATHBIC KOPHH.

CreneHb ¢ 1ENBIM MokazareneM W €€ cBoiictea. [IpeoOpasoBaHue
BBIPKEHHH, COAEPKAIINX CTENCHH.

YpaBHCHHS H HEPABEHCTBA

KpagpatHoe ypaBHeHHe. @opMmyna KOpPHEH KBAJIpaTHOTO YpaBHEHMS.
KonmuuecTBo ACHCTBUTENBHBIX KOPHEH KBagparHoro ypaBHeHudA. Teopema Buera.
YpaBHeHUs, CBOAMMEBIE K JIMHCHHBIM YPAaBHEHHSAM WIW K KBaAPATHBIM
ypaBHeHUsAM. KBagpaTHOE YpaBHEHHUE ¢ apaMeTpoM. Pelenne TEKCTOBBIX 3a4a4 ¢
[IOMOILUBIO KBAAPATHEIX YPABHECHUH.

HpoGHo-paunoHanbHbIe  ypaBHeHUsA. PemieHne  ApoOHO-paMOHANBHBIX
ypaBHeHUH. PelneHHe TEKCTOBBIX 3adad C MOMOIIBI APOOHO-paliOHATBHBIX
ypaBHeHUil. ['paduieckas HHTEpnpeTalis ypaBHEHUI ¢ NBYMS IEPEMEHHBIMHU.,

Yucnosble HepaBeHCTBA. CBOHCTBA YHC/IOBBIX HEPABEHCTB.

HepaseHcTBO ¢ mepeMeHHONH. CTporue U HECTPOTrHe HepaBeHCTBA. CIIOKECHHE
H YMHOXXCHHUE YHCIIOBBIX HEpaBeHCTB. OILICHUBAHHWE 3HAYCHHSA BBIPAKCHUS.
JoKa3aTenbCTBO HEPABEHCTB.

[IoHATHE O pELICHWH HEPABECHCTBA € OAHONW MEPEMEHHOH. MHOMXKECTBO
pelIcHWIT HEPAaBEHCTBA. PABHOCWILHBIE HEPABEHCTBA.

JIMHEHHOE HEPABEHCTBO C OAHON MEPEMEHHON M MHOMKECTBA €0 PELLCHHMN.
Penenne nuHEHHBIX HEPABEHCTB ¢ OAHOH NepeMeHHOH. CHCTEMBI H COBOKYITHOCTH
JMMHEHHBIX HEPAaBEHCTB ¢ OOHO NepeMeHHOH. PellleHHe TEKCTOBBIX 3aJa4 ¢
[TOMOILBIO THHEHHBIX HEPABEHCTB ¢ OJIHOU MEPEMEHHOI.

DOYHKUHH

OOnacTh OnmpeneneHus 1 MHOXXECTBO 3HaYeHUI QyHKIMH. CrocoOkl 3a1aHHs
dbyukuui. I'padpux Pynaxuun. Utenune cBoicTB GyHKUMHU MO €& rpaduky. [IpumMepsl
rpadguKoB PyHKIHH, OTPAKAKOIINX PEANBHBIE POLECCHL

Jlunetinas QyHkousa. OYHKUWH, OMMCHIBAIOIIME TNPAMYKD W 0OpaTHYIO
MPONIOPLUHOHATBHBIC 3aBUCHUMOCTH, WX IPaduKu.

Oyuxumn y =k, y=kx + b, y =k/x, y = x3, y = VX, y = |X| ¥ uX cBoiicTBA.
KycouHo-3aaHHbIe QYHKLHH.



9 KJIACC

Yucia H BHIYHCICHUA

Kopenp n-ii cremeHn u ero cpoiictBa. (CTemeHb ¢  pallHOHANBHBIM
[IOKa3aTesieM H €€ CBOHCTBA.

Aaredpanveckue BbIpaKeHHs

ToxnecTBeHHBIE NPeoOpa3OBaHUs BBIPAKEHUI, COAEpXkKAIIUX KOPEHb n-i
crenieHu. ToxaecTBeHHBIE PEOOPA3OBAHNUS BBIPAKCHUN, COACPKALIMX CTEMEHD C
PALMOHATIBHBIM NOKA3ATENEM.

KBagpatHeiii TpéxwieH. KOpHHM KBaapaTHOro TpéxXwicHa. PasnoxeHue
KBAAPATHOI'O TPEXWICHA HA JIMHEHHBIE MHOKUTEIH.

YpaBHeHHS H HEPABEHCTBA

BuxpajnpatHele ypaBHeHUd. [IpuMepsl MPpUMEHEHNH METONOB PABHOCHIIBHBIX
npeoOpa3oBaHuii, 3aMEHBl MEPEMEHHOI, TpaUUecKoro MeToda MPH PEIICHHH
ypaBHEHUH 3-ii U 4-if CTETIEHEI.

Pemenne 1poOHO-pallMOHANIBHBIX YPaBHEHUH.

PelieHre CHCTEM YPABHEHHUI C ABYMS MEPEMEHHBIMU. PEelICHUE MPOCTEHILINX
CHCTEM HEJIMHEHHBIX YpaBHCHMH ¢ AOBYMs TMepeMEHHBIMH. ['paduyueckuii MeTon
pEIICHUA CUCTEMBI HETMHECHHBIX YPABHEHHH € ABYMA TNEpeMEHHBIMH. CHCTEMa
JBYX HEIMHCHHBIX YPABHEHHN C ABYMA I[EPEMEHHBIMU KAaK MOIENDL PEATBbHOM
CUTYALHH.

Uucnosble HepaBeHCTBA. PenieHue JIMHEHHBIX HepaBeHCTB. Jl0Ka3aTensCTBO
HEPABEHCTB.

KpanpaTHele HEpaBEHCTBA C OJHON TNEPEMEHHOM. PeleHHe KBaJpaTHBIX
HEPABEHCTB Tpa(uiIeCKUM METOJIOM H METOAOM MHTEPBANOB. METOA UHTEPBAJIOB
JUTS paliHOHAJIBHBIX HEPaBeHCTB. [IpocTeiinine HepaBeHCTRA C apaMETPOM.

Pemenne TEKCTOBBIX 3a4a4 ¢ [IOMOLIBIO HEPABEHCTB, CUCTEM HEPABCHCTB.

HepaBeHCTBO ¢ AByMsA IIEPEMEHHBIMH. PEIICHHE HEPABEHCTBA € ABYMA
nmepeMeHHbIMU. CHCTEMBI HEPABEHCTB C ABYMA MNEpeMEeHHBIMHU. ['padmyeckuii
METOJ PEIICHUA CUCTEM HEPABEHCTB C ABYMs MEPEMEHHBIMH.

DOYHKUHH

®yakuusa. CpolictBa  (yHKUMI:  Hymn  QYHKOUHM,  POMEKYTKH
3HAKOMOCTOAHCTBA (PYHKUMH, MPOMEKYTKA BO3PACTAHHUA U YOBIBaHHA (yHKUHH,
4ETHBIC U HEYETHBIE (PYHKIMU, HAUOOBIEE U HAUMEHBIIEE 3HAYCHNS (DYHKIIH.

Kpagpatnunas ¢QyHkuus ©u €€ cBoiictea. lcmons3oBaHHe CBOMCTB
KBaApaTu4yHOW (pyHKIMHM A7 pelieHus  3agad.  [loctpoeHue  rpaduxa
kBaaparuuHoil (yHkuuu. IlonokeHue rpaduka KBaapaTHYHOH (yHKIMH B



3aBUCHMOCTH OT e& koa(duimentos. Tpaduku Gyukumit y =ax2, y = afx —m)pu y
= a(x — m)? +n. TlocTpoeHne rpagukoB QYHKIMI ¢ MOMOIIBE MPeOOPa30BAHHIA.

JpoOHo-nuHeiiHag pyHkma. Mcenenopanne QpyHKuuii.

OyHKIMA y = X" ¢ HATYPaJIBHBIM [MOKA3aTENEM /1 U €€ rpaduk.

YHCI0BBIE NOCJICA0BATEIBHOCTH H HPOIrPeCcCHH

[loHATHE YHMCIIOBOW mOCIEAOBATENBHOCTH. KoHeuHble U OECKOHCYHBIC
MOCIEAOBATENBHOCTH.  OrpaHuyeHHas — MOCIEAOBATENbHOCTE.  MOHOTOHHO
Bo3pactaromwas  (yOmiBaloImad)  mocneaoBarenbHOCTh.  CrmocoObl  3agaHHs
MOCJIEAOBATENBHOCTU, OMUCATENbHBIA, TAONHYHBIA, ¢ NMOMOWBIO (POPMYIBI H-I'O
WICHA, PEKYPPEHTHBIIA.

ApudpmMeTnueckas W TeoMeTpuveckas Tmporpeccud. CBOMCTBa WIEHOB
apu(pMETHYECKOH M TeOMETpUYecKOi mporpeccuil. opMynbl 7-ro  4ieHa
apu(pMETHUECKOH U TeoMeTpHYeCKOH mporpeccuii. POPMYIBl CYMMBI NEPBHIX #
YIECHOB apU(PMETHUECKOH M NEOMETPHUUECKOH MPOrpeccHil. 3aaaud Ha MPOLICHTHI,
OaHKOBCKHE BKJIAJBI, KPEIUTEL

IIpencrapnenne 0 CXOOUMOCTH IOCIEAOBATENIEHOCTH, O CYMMHPOBAaHWH
OeCKOHECYHO YOBIBAIOLICH rCOMETPHYCCKOM MPOTPECCHM.

Meroa mareMaTH4eCcKoi HHAYKUMH. [ [pocTeiime npuMepel.



HNOACHHUTEJIbBHAA 3AITHCKA

Anre0Opa 4Bnsgercds OJHHM H3 ONOPHBIX KYPCOB OCHOBHOIO OOIIETO
o0pa3oBaHus, OHA 00€CTICUNBACT U3YUECHHE APYTHUX AUCIMIUIMH KAk €CTECTBEHHO-
HAy49HOTO, TaK M TYMAHHUTAPHOIO ULHKIOB, €¢ OCBOCHHE HEOOXOOUMO i
NpOJOIDKEHHA 00pa3oBaHMs M I [MOBCCOHEBHOW o ku3HH. PazButue vy
oOyJalolmuxcs HAyYHBIX MPCAOCTABNCHUNH O TPOUCXOKICHHM H CYIIHOCTH
anredpandeckux adCcTpakumii, Ccrnocode OTPAKEHHS MATEMATHYECKOH HayKOM
ABNCHUH M MpPOLIECCOB B TPHPOAE M OOIICCTBE, POJIM  MATEMaTHYECKOTO
MOACIHPOBAaHMA B HAyYHOM TIO3HAHUM H B TPaKTHKE CHNOCOOCTBYET
(OpMHPOBAHHIO HAYYHOIO0 MHUPOBO33PEHUS H KAUYECTB MBIILICHUA, HEOOXOIUMBIX
JUId ajanTallid B COBPEMEHHOM LH(poBOM oOmiecTee. H3yuenue anreOpel
ofecreynBaeT  pasBUTHE YMEHHA  HalmwoaaTe, CpaBHUBaTh, HAXOMUTh
3aKOHOMEPHOCTH,  TpeOyer  KPUTHYHOCTH  MBILUICHHS,  CIIOCOOHOCTH
ApPTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCHCTBHA, BBIBOABI, (OPMYIMPOBATH
yrBepkacHud. OcCBOeHHE Kypca anredpel o0ecnedyMBaeT pa3BHTHE JIOTMUECKOTO
MBIOUICHUS OOYYaIOMIMXCSA: OHH MCMOJIB3YIOT ACAYKTUBHBIE W HHAYKTHBHBIC
paccykaeHusa, 0000IICHNE W KOHKPETH3ALHI0, aOCTparMpoBaHME H AHAIOTHIO.
OO0yueHne anreOpe mpeAnonaracT 3HAYUTENBHBIE O0BEM CaMOCTOATENBHOMH
AEATENBHOCTH O0YYaKLMXCs, TO3TOMY CaMOCTOATENBHOE PEHICHHE 3aaady
O0Yy4alOLMMHUCS ABISIETCS peaTn3alueil JeATeNbHOCTHOTO MPUHIUNA 00Y9IEeHNS.

B crpykrype mporpaMMel y4eOHOro kypca «Anurebpa» yriyOnéHHOro
M3YYEHHsS] OCHOBHOE MECTO 3aHUMAIT COACPKATENIBHO-METOAUUECKUE JIMHUU!
«Yucnma W BBIYHCICHHA», «ANTeOpaudecKue BBIPAKCHHUS», «YPaBHCHHA W
HepaBeHCTBA», «Dynkumm». Kakpad u3 3TUX COACPKATETBHO-METOAMYECKUX
JIMHUR Pa3BUBACTCA HA MPOTSKEHUH TPEX JIET U3YUECHUA Kypcea, B3aUMOACHCTBYS ©
OPYTUMH €ro JIMHUAMHA. B xone m3ydeHHs Kypca OOYYarOMUMCs TPUXOOUTCA
JOTMYECKH PacCYy>XIaTh, UCTIOIB30BATh TEOPETHKO-MHOKECTBEHHBIN A3bIK. B cBA3M
C 3THM B IpOrpaMMy y4eOHOro Kypca « Anre0pa» BKIKYEHBI HEKOTOPHIE OCHOBEI
JOTUKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pasfenax MaTeMaTHYECKOTrO
o0pa3oBaHUs M CHOCOOCTBYIOIIME  OBJAACHUI0  OOYy4YalOIUMMUCS  OCHOB
VHUBEPCAIbHOIO MATEMATHUECKOTO s3bika. ConepikaTeNIbHONH M CTPYKTYPHOI
0COOCHHOCTBIO yueOHOro Kypca «Anredpa» ABISCTCS €ro HMHTETPUPOBAHHBIMH
XapakTep.

Copepxanne nuHHN «Yucnma M BBIYMCICHUSY CIYKAT OCHOBOM AJA
JATBHEHIIEr0 M3YYCHUS MATEMATHKH, CIOCOOCTBYET Pa3BUTHIO Y OOyYAIOLIHXCA
JIOTHYECKOr0 MBILITICHHA, (POPMHPOBAHHIO YMEHHS MOJIB30BATHCS AITOPUTMAMH, A
TaKXKe TMPHOOPETEHUIO TIPAKTUYIECKHX HABBIKOB, HEOOXOAUMBIX I TOBCEAHEBHOM
KH3HH. Pa3BUTHE MOHATHS O YMCIC HA YPOBHE OCHOBHOTO 0OmIEro oOpa3zoBaHMSA
CBSI3aHO C PAlMOHATBHBIMM W WPPALMOHAJIBHBIMU YHCIaMH, (POPMHPOBAHHEM



MPEACTABICHUN O JACHCTBUTENIBHOM YHCNE. 3aBEPIICHUE OCBOCHUS YHUCIIOBOIA
JVHHU OTHECEHO K CPEAHEMY 00LIEMY 00pa30BaAHUE),

ConeprxaHue NByX anreOpanyeckux MUHUN — « Are0pandecKie BHIPAKCHUS
H «YPaBHEHHI M HEPABEHCTBA» CMOCOOCTBYET (POPMHPOBAHHME) Y O0YYArONIMXCS
MAaTE€MaTHYECKOro amnmapara, HeOOXOQMMOro A PEUICHHd 3a1a4 MaTeMaTHKH,
CME)KHBIX MPEAMETOB M OKPY’KalowIeh peaibHOCTH. Ha ypoBHE OCHOBHOTO 001IETo
oOpasoBaHus y4eOHBIH Marepuan TIPYNNHPYETCS BOKPYD  PALMOHANBHBIX
BBIpOKCHUIL. Asredpa IEMOHCTPUPYET 3HAYCHHUE MATEMATUKH KAK A3BIKA IS
MOCTPOCHUA MATEMATHYECKUX MOJENCH, ONHCAHHUA TPOLECCOB U ABICHWIA
peasbHore Mupa. B 3agaunm oOyueHus anreOpe BXOAAT TAaKOKe JanbHEHIIee
pa3BUTHE ANTOPUTMHYECKOTO MBIIUICHHA, HEOOXOAMMOro, B YacTHOCTH, MAJIA
OCBOCHUA Kypca HHQPOPMATHKH, W OBNAJCHUE HABBIKAMU JEAYKTUBHBIX
paccyxneHuil. [IpeoOpasoBaHue CHMBOMBHBIX (POPM CHOCOOCTBYET Pa3BUTHIO
BOOOp@KEeHHUs, CIOCOOHOCTEH K MAaTEMATHUECKOMY TBOPUECTBY.

Coapepxanne (GpyHKUMOHANBHO-TpaGUUECKON JIMHHN HALEJICHO HA MOMYYECHHE
oOyyalolUMHUC 3HAHUHA 0 (PYHKIOHAX KAaK BaKHEHIICH MaTeMaTHYeCKOW MOJCIH
IJTA ONHCAHUS M UCCIeIOBAHUA Pa3HOOOPa3HBIX NMPOLECCOB U SABJICHUN B MPUPOAE
H obwecTBe. M3ydeHne marepuana crnocoOCTBYET Pa3BHTHIO y 0OydalolIHxcCs
YMEHHS UCIIONB30BATh PA3IMNYHBIE BHIPA3UTENBHEIC CPEACTBA A3BIKA MATEMATHKH —
CIIOBECHOrO, CHMBOJIMUECKOrO, rpaMuecKOoro, BHOCHT BKJIAA B (POPMHPOBAHUE
MPEACTABICHUI O POJIK MATEMaTHKHU B Pa3BUTHH LUBUIM3ALHU U KYNBTYPHL

YrnyOnéHHBbIi KYypC anreOpel XapakTepU3yeTcs H3YYECHUEM
JOTOJIHUTENBHOIO TEOPETUYECKOrO ammapara M CBI3aHHBIX ¢ HHUM METOJOB
pemieHNs 3amad. AnreOpa ABIAETCS A3BIKOM Ui OMHCAHHA OOBEKTOB H
3aKOHOMEPHOCTEH, CIY)KUT OCHOBOM MATEMATHYECKOro MozenuposaHud. [lpu
3TOM caMHW OOBEKTHl MATCMATHYECKUX YMO3AKIIOUCHHI M TPUHATHIE B anredpe
MpaBWia HX KOHCTPYMPOBAaHWA CNOCOOCTBYKOT — (OPMHUPOBAHHIO  YMECHWIA
00OCHOBBIBATE U JOKA3BIBATE CYKACHHS, PA3BUBAIOT MATEMATHYCCKYIO HHTYHULHIO,
KpaTko U HAMNIAJHO PacKphIBAIOT MEXaHH3M JIOTHYECKUX MOCTPOCHUH U yYaT HX
npuMeHeHHr0. TeM campIM  anredpa 3aHMMaeT OJHO M3 BEAyIIUX MeECT B
(OpMHPOBAHHHU HAYYHO-TEOPETHYECKOTO MBILIUICHHS 00YYAOMIHXCAL.

CornacHo yueOHOMY maHy B 7-9 Kjaccax HM3y4aeTcs YYe€OHBIH Kypc
«AnreOpa», KOTOPBIH BKJIIOYACT CIEAYIOUME OCHOBHBIE PA3fenbl COACPIKAHHUSA:
«Uncma M BBIYHCICHHA», «ANTeOpauyecKue BBIPAKEHUA», «YPaBHCHHS U
HEPAaBEHCTBA», «DYHKIHUY.

Ha u3ydenne yaebHoro kypca «Anredpay orsoaurca 408 gacop: B 7 xiacce
— 136 yacoB (4 yaca B Hegen0), B 8 knmacce — 136 gacoB (4 gaca B HeOemo), B 9
K1acce — 136 gacoB (4 yaca B HEENIO).



IUVTAHUPYEMBIE PE3VYIJIBTATBI OCBOEHUS ITPOI'PAMMBI YUEBHOI'O
KYPCA «AJITEBPA» HA VYTJIVYBJIEHHOM VPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHA

JIMUHOCTHBIE PE3YJ/IBTATBI

JIHYHOCTHBIC PpPe3yJbTATBI OCBOCHHA NPOrpaMMBl [0 MATEMATHKE
XapaKTEPU3YIOTCA B YACTH:

1) maTpHOTHYECKOT0 BOCTIUTAHHS

NPOABJICHHEM MHTEpeca K MNpPOLUIOMY H  HACTOAIUIEMY  POCCHIICKOi
MATEMAaTUKH, LEHHOCTHBIM OTHOILIEHHEM K  JOCTIDKEHMAM  POCCHUHCKUX
MATEMAaTUKOB M POCCUICKON MaTEMaTHYECKON IMIKOJIBI, K HCIONB30BAHUIO 3THX
OOCTHXKECHWIA B IPYTUX HAYKAX H MPUKIAAHBIX cpepax;

2) rpazkaaHCKoOro H 1yX0BHO-HPABCTBEHHOT 0 BOCIIHTAHUS:

TOTOBHOCTBIO K BBITOJNIHEHUIO OOSI3aHHOCTEH IPAKIAHMHA U PEATM3ALMU €10
MpaB, TMPEACTABICHHEM O MAaTEMaTHYECKUX OCHOBAX (DYHKIHOHHPOBAHHS
Pa3TUYHBIX CTPYKTYP, ABICHUH, NPOLECAYp TPaXAAHCKOTO OOmiecTBa (HAMpUMep,
BBIOOPBI, OTPOCHL), TOTOBHOCTBE) K OOCYKAECHHI) ITHUECKHX MPOONEM, CBI3aHHBIX
C TMPAKTHYECKUM TPUMEHECHUEM JOCTIDKCHUII HAyKH, OCO3HAHHUEM BaXKHOCTH
MOPAIBHO-3THYECKUX MPHUHIUIIOB B AEATEILHOCTH YYEHOT O,

3) TpyAOBOro BOCIIHTAHUA:

YCTAHOBKOM Ha AaKTHBHOE YYacTHE B PEUICHHH [MPAKTHYECKUX 3a]a4
MATEMATHYECKON HANPABJICHHOCTH, OCO3HAHWEM BAKHOCTH MATEMATHYECKOrO
o0pa3oBaHHUA HA TPOTHKECHHM BCEH JKU3HM I YCIELIHOH NpodeCcCHOHANBHOM
OCATCTBHOCTH M PA3BUTHEM HEOOXOAMMBIX YMCHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM HHAWBUAYAIBHOH TPACKTOPUN 00Pa30BaHUA U KU3HEHHBIX TUIAHOB C
YUYETOM JIMYHBIX HHTEPECOB H OOLIECTBEHHBIX MOTPEOHOCTEIH;

4) 3CTEeTHYECKOro BOCIHTAHHS:

CNOCOOHOCTBED K 3MOIMOHABHOMY M 3CTETHYECKOMY  BOCHPUATHEO
MATEMAaTU4YeCKUX OOBEKTOB, 3aJa4, PEIICHUH, PacCyXICHHUH, YMEHHI) BHIETH
MaTEMATHYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE,

5) neHHOCTel HAYYHOr0 MO3HAHHUS:

OPUCHTAUMEH B JCATCIBHOCTH HA COBPEMEHHYK) CHCTEMY HAy4YHBIX
MPCOCTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHA YEJIOBEKA, MPUPOALI H
o0liecTBa, MOHUMAHUEM MAaTEeMATHYCCKONM HAyKH KakK Cepel YeIOBEYECKOI
OEATCIIBHOCTH, 3TAMOB €€ Pa3BUTHA W 3HAYUMOCTH JJIA PA3BUTHS LUBUIW3ALMH,
OBJIAZICHUEM S3BIKOM MATEMATUKH W MATEMATHYCCKON KYJBTYPOH KaKk CPEACTBOM
MO3HAHWA MHPA, OBJIAACHUEM HABBIKAMH HCCIICAOBATEBCKON ACATEIIBHOCTH,

6) ¢u3uUYecKkoro BOCHHTAHHS, (POPMHPOBAHHSA KYJbTYPbI 3J0POBbsSl H
IMOLHOHAJBLHOIO (JIATONOJIYYHSA:



TOTOBHOCTBE) TPUMEHATh MATEMaTHUYECKHE 3HAHWSA B HHTEPECAX CBOETO
3M0pOBBS, BEICHHA 370poBOr0  o0pasa  >KM3HH  (30pPOBOE  NUTAHUE,
cOaaHCUPOBAHHBII PEXKUM 3aHATHII W OTABIXA, peryiaspHas (usmyeckas
AKTUBHOCTB), C(POPMHPOBAHHOCTBI) HABBIKA PE(IEKCUH, MPU3HAHHEM CBOErO
MpaBa Ha OIIUOKY M TaKOrO K€ MpaBa APYroro YeIOBEKa;

7) 3K0JIOrHYE€CKOr0 BOCIHTAHUS:

OpMEHTALMEH HA MPHMCHECHNE MAaTEMATHYCCKUX 3HAHUN AJIA PEIICHHS 33434
B 00IacTH COXPAHHOCTH OKPYKAIOWICH cpeapl, IUIAHUPOBAHHA IMOCTYNKOB H
OLEHKH HMX BO3MO)KHBIX IMOCINEACTBUN [ OKPY)KAIOLICH Cpeapl, OCO3HAHUEM
rno6anbHOro XapakTepa KONOTHUSCKHX TPo0aeM U MyTei UX pemeHus;

8) apanTanuy K U3MEHSIIOLIHMCS YCJIOBHAM COLHAJNBLHOI H NPHPOAHOI
cpeabi:

TOTOBHOCTBI) K ACHCTBHUAM B YCIOBHAX HEOMPEACNEHHOCTH, MOBBILICHHIO
YPOBHS CBOSH KOMIETCHTHOCTHU YEPE3 MPAKTHUECKYIO AEATENBHOCTE, B TOM YHCIE
YMEHUE YUUTBCS Yy APYIHX IoJeH, mpuodperarts B COBMECTHOH AESITENbHOCTH
HOBBIC 3HAHUSA, HABBIKH M KOMIIETCHIHH W3 OTIBITAa APYTHUX,

HEOOXOAUMOCTEIO B OPMUPOBAHWH HOBBIX 3HAHWI, (OPMYJIMPOBATH WACH,
MOHATHS, THTIOTE3bl 00 0OBEKTaX U ABICHHAX, B TOM YMCJIC PAHEE HEH3BECTHBIX,
0CO3HABaTh ACPUIUTEI COOCTBCHHBIX 3HAHUN U KOMIIETEHTHOCTEH, TUIAHHPOBATH
CBOE Pa3BUTHE,

CNOCOOHOCTBED  OCO3HABaTh  CTPECCOBYXD  CHUTYAlMK), BOCTIPHHHMATh
CTPECCOBYI0 CHUTYAIMK) KaK BBI30B, TPEOVIONIUI KOHTPMEP, KOPPEKTUPOBAThH
MPUHUMAEMBIE PEIICHUS W JACHCTBUA, (OPMYTHUPOBATH U OIECHUBATh PHCKH H
MOCIeACTBHSA, (POPMUPOBATH OIBIT.

METAIIPEJMETHBIE PE3YJIbTATHI

B pesynbTare 0CBOCHUA MPOrPaMMBL [0 MAaTEMATHKE HAa YPOBHE OCHOBHOTIO
o01ero oopasoBanud y obydarowerocs OyayT c(pOpMHPOBaHE MeTanpeAMeTHbIe
pe3yJabTaThl, XapaKTePH3YIOIHECS OBJIAJICHUEM YHUBEPCAILHBIMH
MO3HABATENBHEIMH  JNEHCTBUAMH,  YHHUBEPCAJIBHBIMH  KOMMYHHKATHBHBIMH
ACHCTBUSAMHM H YHUBEPCATBHBIMH PErYJIATUBHBIMH ACHCTBUSMU.

ITo3HaBaTe/IbHBIE YHHBEPCAJILHBIE YUeOHbIe IelicTBUS
ba3zoBbie TOrH4YeCKHe JeHCTBHA:

BBIABIIATE M XApPaKTEPU30BaTh CYIUECCTBEHHBIE MPU3HAKU MATEMAaTUYECKUX
OOBEKTOB, TIOHATHWIA, OTHOIICHWA MEXAYy MNOHATHAMH, (POPMYyJIHPOBATH
OTNpEe/ICNICHNS TOHATUH, YCTAHABIUBATE CYIIIECTBEHHBIH NPU3HAK KIacCH(pUKaIVH,
OCHOBaHHs JJ1s1 0000NICHHS U CPaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHANIN3A,



BOCTIPHHUMATh,  (GopMynupoBaTh U NpeoOpasoBBIBATH  CYXKACHHS:
YTBEPANUTENBHBIE H OTPULIATENILHBIC, ¢TUHUYHBIE, YaCTHBIE U OOIIUE, YCIOBHBIE,

BBIABJIATE MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3H H NPOTUBOPEYHS
B (paKkTax, AAHHBIX, HAOMIOAEHHUAX M YTBEPKACHUSX, MMpEAnarath KPUTEPHH UId
BBHISIBJICHHS] 3aKOHOMEPHOCTEH H MPOTUBOPEUHIA,

AeNnaTh BBIBOABI C MCHONB30BAHHEM 3aKOHOB JIOTWKH, JEAYKTHBHBIX H
MHAYKTHBHBIX YMO3AKIIOUCHUH, YMO3AKIFOUCHHI 110 aHAIOTHH,

pa3bupare O0KAa3arelbeTBA MATEMATHYECKUX YTBEP)KACHHH (TIPAMBIE H OT
[IPOTUBHOIO), MPOBOJAUTH CAMOCTOSTENIBHO JOKA3aTEbCTBA MAaTEMATHYECKHX
daxToB, BBHICTpPaHBaTh APTYMEHTALMIO, MPHBOJMTH NPUMEPBHI W KOHTPIIPHMEPEI,
MPUMEHATE METOA MATEMaTHYeCKOM HHAYKIMH, OOOCHOBHIBATh COOCTBEHHBIC
pacCy>KIeHN,

BEIOMpaTh Cmoco0 pemieHus yueOHOH 3agaud (CpaBHMBATB HECKOJBKO
BADHAHTOB  pELICHHs, BHIOMpaTh Hauboaee MOAXOAANMH ¢ YYETOM
CaMOCTOATENIBHO BBIACTCHHBIX KPHTEPHEB ).

Bba3oBble HCC/1eA0BATENILCKHE AeiiCTBHS:

UCIONIB30BAaTh BOMPOCHL KAK HCCIICAOBATEIBCKUA HMHCTPYMEHT TIO3HAHWA,
dopMyIHMpPOBATE  BOMPOCH,  (UKCHPYIOIMKME  TMPOTHBOPEYHE,  MPodneMmy,
CaMOCTOATENIBHO YCTAHABAMBATE HCKOMOE H JAHHOE, (OPMUPOBATH THIIOTE3Y,
ApryMEHTUPOBATH CBOK) MO3HLIUIO, MHEHHE,

NPOBOJUTh [0 CAMOCTOATENBHO COCTABJIEHHOMY IUTAHY 3KCIIEPUMEHT,
HCCNIEIOBAHNE 10 YCTAHOBJCHHE) OCOOCHHOCTEH MAaTeMAaTHYECKOro OOBEKTA,
3aBHCHMOCTEH 0OBEKTOB MEXAY COOOIA,

CAMOCTOATENBHO (POPMYIHPOBATE OOOOIIEHHUS H BBIBOABL MO PE3yJbTaTaM
MpOBEASHHOTO  HAOMIOACHWSA, HCCICAOBAHUSA, OJKCICPUMEHTa, OLCHHBATH
JOCTOBEPHOCTE MONYYCHHBIX PE3yIBTATOR, BHIBOAOB H 0000INECHHIT;

NPOTHO3UPOBATh BO3MOXKHOE DPA3BUTHE MPOLECCa, a TAKKE BBIABHIATEH
PEITIONOKEHHUS O €r0 PA3BUTHH B HOBBIX YCTIOBHAX.

PaGora ¢ unopMaunei:

BBIABJIATE HEAOCTATOYHOCTE M M30BITOUHOCTH HH(POpPMALNM, JAHHBIX,
HEOOXOMMMBIX /ISl PEILICHHUS 3a]a4H;

BBIOMpATh, AHAMM3UPOBATh, CHCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
HH(OPMALUMIO PA3THYHBIX BUAOB U (JOPM MPEACTABIICHHS,

BEIOMpaTy (opMmMy mpeacTaBiIcHUA HHPOPMALMH ¥ WUIOCTPHUPOBATH
pelIacMBele 3aja9l CXEMaMH, AMarpaMMaMy, HHOH rpaukoi U MX KOMOHHALMAMY,

OLICHHBATh HATEKHOCTh MH(POPMALMH 110 KPUTEPHUSIM, TIPEANOKCHHBIM HIIH
chopMyTHPOBAHHBIM CAMOCTOATENBHO.

KoMMyHHKATHBHBIE YHHBEPCATIbHbIE YYeOHbIe AeiicTBHS



BOCIIPUHUMATE M (JOPMYIHPOBATH CYXIEHHS B COOTBETCTBHHU C YCIOBHAMHU U
LHeNIMHU OOLIEHUA, ACHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOK TOYKY 3PEHHUS B
YCTHBIX U THCBMEHHBIX TEKCTAX, NABaTh TMOSCHEHHS MO XOAy PEIICHHS 3a1a4H,
KOMMEHTHPOBATh NOJIYUEHHBIH PEe3yJIbTaT;

B X0/A¢ OOCY>KIEHHS 3a7aBaTh BOMPOCH! MO CYLIECTBY OOCY>KIAEMOM TEMBEIL,
mpoOJIEeMBl, PEIIaeMOii 3a7adM, BBICKA3LIBATh WACH, HALCICHHBEIE HA [TOHCK
pellICHHs, COMOCTARNATE CBOW CYXACHUA C CY)XACHHSAMHM JAPYTHX YYaCTHHKOB
auanora, oOHApYKHBaTh Pa3Indue M CXOACTBO TO3MLMI, B KOPPEKTHOI ¢opme
$bopMyTUPOBATEH Pa3HOTIIACHS, CBOH BO3PAXKCHU,

NPEACTABIATh PE3YyJIBTATEl PELICHUS 3aAa4M, YKCIIEPUMEHTA, UCCIeI0BaHNS,
MPOEKTa, CaMOCTOATENBHO BHIOMpATh (OpPMAT BBICTYIUICHHS ¢ YYETOM 3a/ad
MPE3EHTALMU H OCOOCHHOCTEH ay AUTOPHY;

NIOHMMAaTh H HUCHOJNB30BaTh MPEUMYIIECTBA KOMaHAHOH M HHAMUBHAYANBHOMH
paboThl TIpH penieHHNM Y4eOHBIX MaTeMaTHYeCKHX 3a4a4, NPHHUMATh LENb
COBMECTHON JEATENIbHOCTH, IUIAHHPOBATH OPraHW3alMI0 COBMECTHOM paboTEI,
pacnpeenats BUAB paboT, OOTOBapWBATLCS, 0OCY)KIATh TPOLIECC W PE3yabTar
paboThl, 060011aTE MHEHHA HECKONIBKUX TTIOACH;

YYaCTBOBATH B IPyHNoBeIX Popmax pabotel (00cykaeHus, 0OMEH MHEHHM,
«MO3TOBBIE IOTYPMBI» H HHBIC), BBIIOJHATE CBOKO 4YacTh paboTHl |
KOOPAUHUPOBATh CBOM JCHCTBUS € JAPYTHMH 4YICHAMH KOMaHJbI, OIICHHUBAaTh
KaueCTBO pe3yJsTaTa M KadyeCcTBO CBOEro BKIana B OOmME pe3ynbrar Mmo
KpUTepUsaM, CHOPMYNUPOBAHHBIM YUACTHUKAMH B3aUMO/IEHCTRHES.

PeryasiTHBHbIe YHHBepCAJIbHbBIE Y4eOHbIe TeHCTBHS
Camoopranmsanus:

BBIABIIATH NMPOOIEMBI Ui PELICHHUA B YKM3HECHHBIX U YYEOHBIX CHTYaUMX,
OPHEHTHPOBATBCA B PA3IMYHBIX TOAX0AAX NPHHATHS PELICHUH (MHANBUAYAIBHOE,
TPYIIIOBOE);

CAMOCTOATENIBHO COCTABIIATE IUIAH, AJITOPHTM PEIUCHHS 3afa4dd (MIH €ro
4acTh), BBIOMpPATE CIOCOO PpEIIEHHS C YYETOM HMMEIOMIMXCA PECYpPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh W KOPPEKTHPOBATH BapHAHTHI
peleHmii ¢ y4éToM HOBOM HH(pOpMAIIHK.

CaMOKOHTPOJIb, IMOIHOHANILHBIH HHTEIEKT:

BIAJETh CNOCO0AMH CAMONIPOBEPKH, CAMOKOHTPOJIA TPOLECCa H Pe3yJibTaTa
pEIICHUA MAaTEMAaTHYECKOM 320291, CAMOMOTHBALMHU U peIeKCHn,

NPEABHACTh TPYAHOCTH, KOTOPBIC MOTYT BO3HUKHYTEH NPU PELICHUU 3aJa4H,
BHOCUTb KOPPEKTHBBL B JCATENBHOCTH HA OCHOBE HOBBIX OOCTOATENBCTB,
Hall ACHHBIX OIINOOK, BEISBICHHBIX TPYAHOCTEH,



OLEHUBATE COOTBETCTBHE PE3YJIbTATA AEATCIBHOCTH MOCTABICHHOM IIETH H
YCIOBUAM, OOBACHATH MPHYHHBL AOCTIKEHHA WIH HEAOCTUKEHUS LIeNTH, HAXOAUTh
OLIUOKY, AaBaTh OLEHKY MPUOOPETEHHOMY ONBITY,

BBIPAXKATh SMOLMU MPH U3YYCHHH MATEMAaTHYeCKHX OOBEKTOB M (PakTOB,
JABaTh SMOLIMOHAIBHYIO OLEHKY PEIICHHS 3a/1aH.

IMMPEAMETHBIE PE3YJIBTATHI

K koH1y 00yueHnd B 7 Kjaacce 00y4arOIMics MOIYYUT CAEAYIONINE MPEIAMETHBIC
PE3yJIBTATHL:

Yncia 1 BIYHCTIEHHS

PaupoHansHeIEC YnCA.

[lepexoautb oT OgHOI (POPMEI 3aMUCH Yucen K Apyro# (nmpeoOpa3oBLIBATH
OECATUYHYI0 Jpo0b B OOBIKHOBCHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO ACCATHYHYIO OPOOH ).

Hcnone30BaTh NOHATHS MHOXKECTBA HATYPAIBHBIX YUCEN, MHOYKECTBA LIEJIBIX
YHCEJl, MHOXKECTBA PAlMOHAIBHBIX YHUCET NPH PELICHHH 3a7a4, NPOBEACHHH
pacCcy>KAeHHA H TOKA3aTE/IbCTB.

[ToHMMATh U OOBACHATH CMBICIT [TO3UI[HOHHOH 3aITUCH HATYPANBHOTO YHCIIA.

CpaBHMBATH ¥ YNIOPSA0YMBATh PALIMOHANIBHEIC YHCIIA.

BBITIONHATE, COYETasA YCTHBIE M THCBMECHHBIC TIPUEMBI, apUPMETHYCCKUE
OEHCTBUA ¢ PAUMOHATIBHBIMHA YUCIAMH, HCTIOIB30BAaTh CBOWCTBA YHCEN H [PaBUiIa
OCHCTBUH, TPUEMBI PALMOHAIBHBIX BEIYUCIICHUI.

BEITIOJIHATE JEHCTBHUA CO CTEIEHAMHU C HATYPANBHBIMH TOKA3aTEAMHU.

Haxoaute 3HauY€HUs YHCIOBBIX BBIPAXKCHMIA, COAEpKAIUMX PallHOHANBHBIE
Yyucaa M CTENEHH ¢ HATYPAJbHBIM [MOKA3aTeNIeM, MPUMEHATH Pa3sHOOOPAa3HBIE
CIOCOOB! H MPHEMBI BEIYHCIIEHHS!, COCTABMIATh M OLIEHUBATh YUCIIOBHIE BBIPAKCHHS
pU PELICHUH MPAKTUYECKUX 3a/1a4 U 3a/1a4 U3 IPYTHX YUEOHBIX NPEAMETOB.

Oxpyridare 4uclaa ¢ 33JaHHOH TOYHOCTBI), a TaKXe MO CMBICIY
MPAKTHYCCKOM CUTYyaLWH, BBINOJNHATH TIPHKUAKY M OLECHKY PeE3yJbTara
BEIYUCJICHUH, OLECHKY 3HAYEHHUHM YHCJIOBBIX BBIPAKCHWI, B TOM 4YHCIIE IIPH
PELICHUU MPAKTHYECCKUX 3a4a4.

Pemate TEKCTOBBIE 3a4aud apu(METHUECKUM CTocoO0M, HMCMOJB30BAThH
TaOJIUIBI, CXEMBI, YEPTEXKH, APYrHe CpPEeACTBA MPEACTABICHUS MAHHBIX TNpH
PELICHHUH 3a/1a4.

Pewate MPaKTHKO-OPUCHTUPOBAHHBIC 3a4a4M, CBA3AHHBIE C OTHOLICHHEM
BEJIHYHH, MPONOPLHOHANBHOCTEIO BEJIUYUH, TNPOLEHTAMH, HHTEPIPETHPOBATH
pe3yneTaThl pPEIICHUd 3a7a4 ¢ YYETOM OrPAHWYCHMIA, CBA3aHHBIX CO CBOHCTBAMH
paccMarpuBaeMBIX OOBEKTOB.



JleTuMocCTS.

JlOKa3bIBaTh U IPUMEHSATH NPH PELLICHUH 3a/1a4 NPU3HAKH ACTUMOCTH Ha 2, 4,
8, 5,3,6,9,10, 11, npu3Haki ASTUMOCTH CYMMBI H TPOU3BEACHUS LIENBIX YHCET.

PacknaapiBaTh HA MHOXUTENH HATYPATBHBIC YHUCTIA.

CB0oOOAHO OMEpUpPOBATh MOHATHAMM, YETHOEC YHCIO, HEYETHOE YHCIO,
B3aMMHO [POCTHIE YUCIIA.

Haxoaute HanOOmbIOHi OOMMI ACTHUTEIh, U HAHMEHBIIEE 00miee KpaTHOE
YHUCEJ U UCIIOJIB30BATE UX [TPH PELICHUH 33144, IPUMEHATE anropuTM EBKimaa.

OnepupoBate MOHATAEM OCTATKA [0 MOAYJIO, NPHUMEHATH CBOWCTBA
CPABHEHUI IO MOAYIIIO.

AaredpanvecKkue BbIpaKeHHs

BeIpaskeHHs ¢ IEPEMEHHBIMU.

Hcnone3oBare anreOpandeckyr) TEPMHUHOIOTHIO U CUMBOJHKY, NPUMEHSATH
€€ B MPOLIECCE OCBOCHUA YUEOHOTO MaTepuana.

Haxoaute 3HaueHHs OYyKBEHHBIX BBIPOKCHHN MPH 3a0AHHBIX 3HAYCHHAX
[IEPEMEHHBIX.

Hcnonp30BaTe  NOHATHE  TOKAECTBA,  BBIMOJMHATE  TOXKACCTBEHHBIE
npeoOpa3oBaHus BEIPAKEHUIA, JOKA3BIBATH TOXKACCTBA.

MHOTOUJIEHE!.

BemonHate  npeo0pazoBaHHMs — [ETOr0  BBIPAKEHHS B MHOIOWIEH
MPUBEACHUEM MTOJOOHBIX CJIAraeMBIX, PACKPBITHEM CKOOOK.

BBINONHATE ACHCTBUSA (CIOKEHUE, BEIYUTAHUE, YMHOXKEHNE) ¢ OOHOWICHAMU
H ¢ MHOTOWICHAMH, IPUMEHATh (POPMYNBI COKPAIIEHHOTO YMHOXKEHHUS (KBaJApar U
KyO CyMMBI, KBaJgpaT U Ky0 pasHOCTH, pPa3HOCTh KBAJpaToB, CyMMa M Pa3HOCTH
KyGOB), B TOM YHCJIE IS YIPOLLUCHUS BEIYHCIICHWIA.

OCyleCTBIATE PA3NOKCHUE MHOTOYICHOB HA MHOMKHUTENH € MOMOLIBIO
BBIHCCCHMA 34 CKOOKH OOMIET0 MHOMKHTENSA, TPYNIHUPOBKA CIIATACMBIX, MPUMEHSA
dopMyIBI COKPALIEHHOTO YMHOKEHHUSL.

[IpUMeHATE NpeoOpa3oBaHUs MHOTOWICHOB /U1 PELICHUs Pa3HYHBIX 33734
U3 MAaTEMATHKH, CMEXKHBIX MPEAMETOB, H3 PEAIbHOM NPAKTHKH.

Hcnonp30BaThk CBOWCTBA CTEMEHEH C HATYpPAJbHBIMH TOKA3aTENAMHU IS
npeodpa3oBaHus BEIPAKEHMIA

YpaBHeHHS H HEPABEHCTBA

Pewate TUHEHHBIE YPABHEHUA C OAHON IIEPEMEHHON, MPUMEHAA IPABUIA
MEPEX0Aa OT UCXOJHOTO YPABHEHHA K PABHOCHJIBHOMY €MY. IIpoBepATh, ABIIETCA
JI YHCIIO KOPHEM YPABHEHUA.

[loaGupare MNpUMEPBE AP YHWCEN, SABIAIOIIMXCH PEILICHUEM JHHEHHOTO
YPaBHEHUSA C ABYMA MICPEMEHHBIMH.



CTpouTh B KOOPJAMHATHOM TIOCKOCTH Tpaduk JHHEHHOrOo YpaBHEHHS C
JABYMsl TEPEMEHHBIMH, MONIB3YICh CPa(QUKOM, MPHBOAUTH NPHMEPH PELICHHA
ypaBHEHHUS.

Pemiate CHCTEMBI BYX JTHHEHHBIX YPABHEHHI ¢ ABYMS NEPEMEHHBIMH, B TOM
4UCIIE TPaPUIECKH.

CocTapnsaTe M pemIaTh JIMHECHHOE YpPaBHEHHE WIH CHCTEMY JIMHEHHBIX
VPaBHEHHH TI0 YCIOBHMIO 3aJayd, HWHTEPUPETUPOBATE B COOTBETCTBHH C
KOHTEKCTOM 3aJa4H MOJYYECHHBIN PE3yJIbTaT.

DYHKIHH

Koopaunatel 1 rpadmkm.

N3o0paxkars Ha KOOPAMHATHOMN NMPAMOI TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOPAHHATAM, JIyYH, OTPE3KH, HHTEPBAJIBI, 3aNUCBIBATh YACIIOBBIE MPOMEKYTKH Ha
anreOpandeckoM s3bIKE.

OtMevaTh B KOOPAUHATHON TIOCKOCTH TOUKH TIO 33JaHHBIM KOOP/HHATAM.

DOyHKUWH.

Crpouts rpaduku THHEHHBIX QYHKLWIL.

OnuceiBaTh ¢ MOMOMIBI0 (PYHKUUA W3BECTHBIC 3aBHCUMOCTH MEXKAY
BEJINYMHAMH. CKOPOCTB, BPEMS, PACCTOSHHE, LEHA, KOJHYCCTBO, CTOHUMOCTD,
MPON3BOAUTENBEHOCTD, BpeMs, 00bEM paboThI.

HaxoauTh 3HaueHHe PYHKIUH MO 3HAYECHHUIO €& apryMeHTa.

[Tonumars rpaduyeckuii ¢cmocod NMpeAcTaBNeHHs W aHanu3a MHGQOPMAIHH,
M3BJICKATh U HHTEPNPETHPOBATh HHPOPMALIHIO U3 TPa(MKOB PEATBHBIX MPOLIECCOB
H 3aBHCHMOCTEH.

Wcnone3oBatk ceoiicTBa QYHKIMN Jand aHanuza rpaduKoB peanbHBIX
3aBHCHMOCTEH (HyJH (YHKUMH, MPOMEXKYTKH 3HAKONOCTOAHCTBA (YHKLMH,
MPOMEKYTKH BO3pacTaHnd U yObIBaHMA (pyHKIWH, HAanOONbILIEEe W HAMMCHBILEE
3HAYCHHS (YHKLHH ).

Hcnonp3oBare rpaduku Ui HCCIECAOBAHUA TPOLIECCOB U 3aBUCUMOCTEH, MpH
pelIeHNH 3a1a4 U3 APYTrHX YUeOHBIX MPEAMETOB H PeaIbHOM SKH3HH,

K koH1ly o0yueHnd B 8 kaacce o0yvarouiics MONMYyYUT CASAYIONINE TPEIAMETHBIE
PE3YIIBTATHL
Yncia H BIYHCTIEHHS
HppaurOHaIbHEIC YHCIIA.
[IoHMMaTh W MCHOONB30BATH TPEACTABICHUA O PaCIIMPEHHM YHCIIOBBIX
MHOKECTB.
CB0oOOAHO OMEpHPOBATh NMOHATHAMHU: KBAAPATHBIN KOPEHB, apuPMETHICCKUIA
KBAJPATHBIH KOPEHBb, HPPALMOHAIBHOE YNCIIO, HAXOAUTD, OLCHUBATHL KBAAPATHHIE
KOPHH, WCIONB3YA  TNpd  HEOOXOOHUMOCTH  KAIBKYJIATOP,  BHIMOJHSATH



npeoOpa3oBaHUs BBIPAKEHUH, COJACpKAINMX KBAJApPaTHBIE KOPHHU, HCMONb3Y4
CBOMCTBA KOPHEH.

Hcnone30BaTe HAYanbHBIE NPEACTABICHUS O MHOXKECTBE NCHCTBHTENBHBIX
quCceNn A CPABHEHUS, OKPYITIEHUS U BBIYMCIIECHWIA, N300paXkaTh ACHCTBRUTENEHBIC
YHCl1a TOUYKAMH Ha KOOPAWHATHOM! MpAMOii.

Hcnone3oBare 3amucH OOJNBLINX W MAJIBIX YHCEN ¢ MOMOLIBIO ASCATHYHBIX
apobeii u crenened uncna 10, 3amMchIBaTG M OKPYITIATH YUCIOBBIC 3HAYCHUA
PEABHBIX BEIMYMH € UCIIOJIB30BAHUEM PA3HBIX CUHCTEM U3MEPEHHUIA.

JenuMOCTB.

CBoOOgHO oOmepupoBarTh MMOHATHEM OCTAaTKA MO MOAYID, TPUMEHATH
CBOMCTBA CPaBHEHUI MO MOJYJIIFO, HAXOJUTE OCTAaTKH CYMMBI M IIPOHU3BEJCHUS TI0
JAHHOMY MOJYJIIO.

AaredpanvecKkue BbIpaKeHHs

JIpOOHO-palliOHANIBHBIE BBIPAXKEHHSL,

HaxoanTe AOMyCTUMBIC 3HAYECHHUA MEPEMEHHBIX B APOOHO-PAMOHABHBIX
BBIPAKCHUAX.

[IpUMEHSATH OCHOBHOE CBOWCTBO PaL[MOHANILHON APOOH.

BeImonHATe npuBeacHue anredpandeckux apodeit Kk oblemMy 3HaMEHATelIo,
CIIO’KCHHE, YMHOJKCHUE, ACTICHHE anredpandeckux Apooeii.

BEINONHATE TOXXAECTBEHHBIE PE00PA30OBaHUs PAlldOHABHEIX BEIPOKCHUH.

[TpuMeHATE MpeoOpasoBaHs BEIPAKECHNUI 14 PEIICHUS Pa3IHUHBIX 3324 U3
MaTEMAaTUKH, CMEXKHBIX NPEAMETOB, U3 peanbHON NPAKTUKH.

CreneHu.

[IpUMEHATE MOHATHE CTENEHH ¢ LEIBIM [OKa3aTeneM, BBIIOJHATE
npeoOpa3oBaHNsA BEIPAYKEHUIA, COACPIKALINX CTETICHH ¢ LEJBIM MOKA3aTEeNEM.

HppauuoHaNbHBIE BEIPAKEHUA.

HaxoauTe JOIyCTUMEIE 3HAYEHHUA NIEPEMEHHBIX B BEIPOKEHUAX, COAEPIKALLNX
apupMETHYECKNE KBAAPATHBIC KOPHH.

BeimonHaTe npeoOpa3oBaHus HPPALMOHANBHBIX BBIPAKCHUH, HCTIONB3YA
CBOMCTBA KOPHE.

YpaBHeHHS H HEPABEHCTBA

PemaTe xBaJIpaTHLIC YPaBHEHUS.

PemaTte ApoOHO-pallMOHANIEHEIE YPABHEHUAL.

Pewate JWHEHHBIE YPABHEHHA ¢ MAPAMETPaMH, HECJIOXKHBIE CHCTEMBI
JUHEHHBIX YPaBHEHUH ¢ MapaMeTpaMH.

[IpOBOAMTE UCCNCAOBAHUA YPABHEHUH H CHCTEM YPABHEHHH, B TOM YHUCIE C
MPUMCHEHHEM TpapuueCKux TMPEACTaBICHHH (yCTaHABIWBATH, HMECT JIH
VPAaBHCHUE WM CHCTEMA YPABHCHWI PCIUCHHUA, €CJIA HMMEET, TO CKOJIBKO, U
mpoyee).



[Tepexoauth OT CIOBECHOH (OPMYJNMPOBKH 3a7a4d K €€ anreOpanveckoii
MOAETN ¢ TMOMOIUBK) COCTABNIEHHS VYPABHEHHs WJIH CHCTEMBI YPAaBHEHHIA,
HUHTEPIPETUPOBATH B COOTBETCTBUH ¢ KOHTEKCTOM 33/1a4d MONYYCHHBIH Pe3yNbTaT.

[TpUMEHATE CBOWMCTBA YMCIOBBIX HEPABEHCTB JUISl CpAaBHEHMS, OLEHKHU,
pemaTe JHHEHHBIE HEPABEHCTBA ¢ OJHON MEPEMEHHOH M MX CHCTEMBI, JaBaTh
rpadpuuecKyr0 WUTIOCTPALUID MHOKECTBA PEIICHHH HEPABEHCTBA, CHUCTEMEI
HEPABCHCTB.

DYHKIUH

[loHnmaTe U UCMONBE30BaTh (PYHKUHMOHAIBHBIC MOHATHS M A3BIK (TEPMHHEI,
CHMBOJIMYCCKHE OO03HAYCHHA), ONMPECACNIATE 3HAYCHHUE (PYHKUMH 10 3HAYCHHUIO
apryMeHTa, ONPeAeIATh CBOMCTBA (PYHKIIMH MO €€ rpaduky.

Ctpoutk rpadpuxu (PyHKIHH , ONHCHIBATH CBOHCTBA YHUCIOBOM (DYHKIMH MO

€€ rpaduky.

K koHny oO6yueHus B 9 kinacce oOydalomuicsa MOMyInT CACOYIOMNE MTPEIMETHBIC
PE3YIIBTATHL:

Yncaa H BBIYHCICHUS

CpoGoAHO ONEpUpPOBATH MOHATHSAMHU. KOPEHB #-H CTENCHH, CTEMEHb C
palMOHAIBHBIM TIOKA3aTENEeM, HAXOAWTh KOPEHb #-H CTEMEHHW, CTENEHb C
palMOHATBHBIM TIOKA3aTENEM, HCHONB3Yys MPH HEOOXOMUMOCTH KaJbKYJATOP,
MPUMEHATE CBOICTBA KOPHS /il CTENEHHU, CTEMECHU ¢ PALIHOHAIBHBIM N10Ka3aTeIeM.

Hcnone30Bare MOHATHE MHOXKECTBA ACHCTBHTEIBHBIX YHCET NPH PEIICHUH
3a/1a4, IPOBEJECHUHU PACCYKACHUI U N0KA3aTENbCTB.

CpaBHMBATP H YHOOPAAOYMBATE ACHCTBUTENBHBIE YHCHA, OKPYITISATH
OEHCTBUTENIBHBIE YHCIIA, BEIMOJHATE IPHKUAKY PE3YJIBTATa BHIUMCICHUHN, OLECHKY
YUCJIOBBIX BEIPAKEHUH.

Anre0panyeckne BbIpakeHHs

CBo0OMHO OMEepUpOBaTh MOHATHEM KBAAPATHOTO TPEXUICHA, HAXOMUTh
KOPHHU KBAaJIPaTHOIQ TPEXWIEHA.

PacknansiBaTh KBaJPaTHBIN TPEXWIECH HA JIMHEHHBIE MHOKUTEITH.

YpaBHeHHS H HEPABEHCTBA

Pemare NUHEHHBIE W KBAAPATHBIE YPAaBHEHHS, YPABHEHHS, CBOAALIUECT K
HUM, IPOOHO-PALMOHAIBHEIC YPABHECHHUA.

PewmaTe HECIOKHBIE KBAAPATHEIC YPABHEHHS C MTAPAMETPOM.

PewaTe JIMHEHHBIC HEPABEHCTBA, KBAAPATHBIC HEPABCHCTBA, HCIOIb30BATH
METOJ MHTEPBAJIOB, HM300paXaTk PEIICHHE HEPABEHCTB HA YMCIOBOW NPAMOIA,
3aNKHCBHIBATE PELICHUE C TOMOLIBIO CUMBOJIOB.

Pewiate cUCTEMBI OBYX JMHEHHBIX YPABHCHHUHA ¢ ABYMA IEPEMEHHBIMH U
CHUCTEMBI ABYX YPABHEHHIA, B KOTOPBIX OOHO YPABHEHUE HE ABIACTCSA JIMHCHHBIM.

Pematk HECTOXKHBIE CUCTEMBI HEJIMHEHHBIX YPAaBHEHHIA C TapaMETPOM.



[IpUMEHATE METOJBI PABHOCUIBHEIX MMPEOOPa30BaHUii, 3aMEHBI NIEPEMEHHOM,
rpagu9eckoro MeTo/1a NpH PeICHUH YpaBHEHUH 3-i U 4-if cTeneHeH.

Pemare cHCTEMBI JUHEHHBIX  HEPAaBEHCTB, CHCTEMBI  HEPABEHCTB,
BKTIOYAKLIME KBAJPAaTHOEC HEPABEHCTBO, H300pakaTh PEIICHHE CHUCTEMBI
HEPABEHCTB HA YUCIIOBOH NPsAMOIA, 3alIUCHIBATE PEILICHHE C TOMOILBI0 CHMBOJIOB.

Pemate ypaBHCHHsA, HEPABEHCTBA M WX CHUCTEMBI, B TOM YHCIE C
OTPAHUYCHUAMM, HATIPUMED, B LEJIBIX YHCITAX.

[IpoBOoAUTE UCCNEAOBAHUA YPABHEHWI H CUCTEM YPABHEHHN, B TOM YMCIE C
MPUMCHEHHEM TPapUUECKUX TPEACTABICHHH (YCTAHABNMBATE, HMEET JH
YPABHCHUE WM CHCTEMA YPABHCHWI PCLICHHS, €CJIM HMMEET, TO CKOIBKO,
pouee).

Pemarte TexcTOBBIE 3afaud anre0paHdeckuM CHocoO0OM ¢ MOMOIUBIO
COCTABIICHUS YPaBHEHUI1, HEPABEHCTB, HX CHCTEM.,

Hcnone3oBare ypaBHEHHsl, HEPABEHCTBA M HX CHCTEMBI JUIA COCTABIICHMS
MATEMATHYEeCKOM MOAENH PEANbHON CUTYAUUHd WIM [PUKIAJHONH 3aJa4u,
HHTEPIIPETUPOBATE [TOMYYECHHBIE PE3YIIbTATHl B 33JaHHOM KOHTEKCTE,

YHc10BbIE MOCEA0BATEILHOCTH H IPOrpeccHH

CpobogHO ONEpUPOBATh MMOHATHAMH. 3aBUCUMOCTB, (yHKUHA, rpadHK
(YHKUMH, TIpAMas TPOMOPLUMOHANBHOCTh, JHMHEHHad ¢ynkuui, obpaTHad
MPONOPIMOHATBHOCTD, Mapabona, runepoosa, KyCOuUHO-3a0aHHast PyHKINS.

Uccnenopate PyHKINIO MO €€ rpaduky, YCTaHABINBATE CBOHCTBA (DYHKITHIA;
00nacTb OMPEAENEHUs,, MHOXKECTBO 3HAYEHHMH, HyIH (QYHKIUH, MOPOMEKYTKH
3HAaKOMOCTOSHCTBA, TPOMEXYTKH BO3pacTaHHA MW  YOBIBAHWA, YETHOCTH U
HEUYETHOCTh, HAUOOBIICE M HAUMEHBILIEE 3HAUECHHS!, ACHMITTOTHL

Pacno3naBare KBagpaTudHyro QyHKUMIO M0 PopMyIie, TPUBOAUTE TPUMEPEI
KBAaAPATHYHBIX (PYHKLUHH U3 peasIbHON KU3HH, (PU3NKU, TCOMETPUH.

Onpegenars monokeHue rpaduka KBagpatndHoi QyHKUHM B 3aBHCHMOCTH
oT €& KOI(PPULIHESHTOB.

Crpouts rpaduk KBaApaTu4yHOW (YHKIMHW, OMHCHIBATH  CBOKCTBA
KBaJAPaTHYHOM (PYHKIMH 10 €& rpaduky.

Hcnonk30Bark CBOMCTBA KBAAPATUYHON (DYHKIMH I PEIICHUs 3a7a4.

Ha npumepe kBaaparuuHoOl (pyHKIMH CTPOUTH rpaduk GyHKuMH y =affkx +
b) + ¢ ¢ moMoIBI MpeoOpa3oBaHmii rpaduka GyHKIUH y=f(Xx).

WnmocTpupoBaTte ¢ MOMOLIBI0 Tpaduka pEealibHYI0 3aBUCUMOCTDH WK
MPOIIECC MO X XapPaKTEPUCTUKAM.

ApuMeTHYECKAsA H FreOMEeTPHYECKast NPOrPecCHH

CB0OOAHO ONEPHPOBATH MOHATUIMHE: TIOCISOOBATEIBHOCTD, apH(PMeTHIECKAas
H TCOMETPHYCCKAA MPOTPECCHH.



3amaBaTh TMOCIEAOBATENBHOCTH PasHBIMH  CIOCOOAMHU:  ONHCATEIBHBIM,
TAONMUYHBIM, ¢ TOMOIBIO (POPMYIIBL 7-T0 WIEHA, PEKYPPEHTHBIM.

BEIMONHATE BBIYHCICHHUS C HCMONBb30BaHHEM (OpPMyn #-TO  4ieHa
apu(pMETHYECKOI U TEOMETPUYECKOI MPOTPECCUii, CYMMBI IEPBBIX /1 YICHOB.

Nzo0paxkath WIEHH MMOCAECAOBATEIBHOCTH TOYKAMH HAa KOOPAWHATHOH
IUIOCKOCTH.

Pemare 3amauu, CBA3aHHBIE ¢ YHCJIOBBIMH IIOCIEAOBATEIBHOCTAMH, B TOM
YUCIIE 3a4a49H U3 PEATBHON KHU3HH (C UCTIONB30BAHUEM KAJIBKYIATOPA, UHPPOBBIX
TEXHOJIOTHIA ).

Pacno3naBare HM OPUBOAUTE TIPUMEPHI KOHEYHBIX H  OECKOHECUHBIX
MOCIAEAOBATENBHOCTEH, OrPAaHUUYEHHBIX  [MOCAECTOBATENIBHOCTEH, MOHOTOHHO
BO3pacTarOLMX (YOBIBAKIIUX ) TOCIEA0BATEIBHOCTEH.

VIMeTE NpeaCTaBIEHUE O CXOAUMOCTH MOCTIEA0BATENBHOCTH, YMETh HAXOIUTh
CyMMY O€CKOHEUHO yOBIBAIOMIEH N€OMETPUYECKOI MPOTPECCUN.

[ IpUMEHATE METOA MATEMATHIECKON HHAYKIWH [IPU PELICHUH 3a4aY.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoauuecTBo yacos DJIeKTPOHHbBIE
HaumeHoBaHHe pa3e/ioB H TeM uudgposbie
Ne n/m B Kourpoabnsie | IlpakTHueckue (ebp )
nporpaMmmsl Bcero o0pa3zoBartejibHbIe
padoThI padoThI
pecypcsbl
1 YUCJIA U BBIYMCJIEHUA. 1 1 Bbubnuorexa LIOK
PaumonanbHble yncia (oBTOpeHHe) https://m.edso0.ru/77¢09b13
” OVYHKIHWNU. Koopaunats! u 17 | bubnuoreka [IOK
rpaduku. PyHkuun https://m.edsoo.ru/77¢09b13
. AJITEBPAUYECKHUE BbIPAXXEHWA. - bubnuoreka [TOK
¢ BeipaskeHus ¢ nepeMeHHBIMU https://m.edsoo.ru/77¢09b13
4 YPABHEHHA U CUCTEMBI 10 1 bubnuorexa [IOK
YPABHEHUU. JIuneiinbie ypaBHeH!s https://m.edsoo.ru/77¢09b13
YN CJIA 1 BBIUUCJIEHUA. Ctenens ¢ bubmuoreka [IOK
5 6
HATyPaJIbHBIM NOKA3aTENIEM https://m.edsoo.ru/77¢09b13
6 AJITEBPAUYECKHE BbIPAXXEHMAL. 23 | bubnuoreka LIOK
MHorouneHsl 7 https://m.edsoo.ru/77¢09b13
7 AJITEBPAUYECKHE BbIPAXKEHMA. 14 | bubaunoreka [IOK
DopmyJibl COKPALLIEHHOTO YMHOKEHUS https://m.edsoo.ru/77¢09b13
bubnuoreka LIOK
8 YUCJIA U BBIYHUCJIEHUS. lenumocTsb 10 httos://m edsoo.ru/77e09b13
VHKITAH e Bubnmoreka IIOK
2 %  SEGHTE G R 1o l https://m.edsoo.ru/77¢09b13
YPABHEHUSA U CUCTEMbBI Bub OK
10 YPABHEHUIA. CucreMbl muHEiHbIX 14 1 .

ypaBHEHUI

https://m.edsoo.ru/77¢09b13




1 ITosTOpeHue, 0b6obieHue, g bubmuoteka [IOK
CHCTeMaTU3aLUsl 3HAHUHN https://m.edsoo.ru/77¢09b13
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136




8 KUZIACC

KoanuecTBo uacos DJIEKTPOHHBIE
HaunmenoBanue pa3aeyioB u Tem (uudposbie)
Ne n/n Konrpoabubie | I[IpakTuueckue
NPOrpamMmbI Bcero o0pa3oBaTeIbHbIE
padoTsI padoTsI
pecypcesl
1 YPABHEHUA U HEPABEHCTBA. 20 | bubnuoreka [IOK
Hepasencrsa https://m.edsoo.ru/6d40b704
5 YUCJIA U BBIYHUCJIEHUSA. KBanparhbiii 17 1 bubnuoreka [JOK
KOpEHb https://m.cdsoo.ru/6d40b704
3 YPABHEHUA 1 HEPABEHCTBA. 17 1 bubmuorexa [IOK
KBanpaTHbie ypaBHEeHUs https://m.edsoo.ru/6d40b704
4 AJITEBPAUYECKHE BbIPAKEHWAL. 17 | bubnuoreka LIOK
JpoOHo-paunoHanbHbIE BBIPAKEHUS https://m.edsoo.ru/6d40b704
5 YPABHEHWSA U HEPABEHCTBA. 19 | bubnuoreka [TOK
JpoOHo-palioHabHbIE yPaBHEHUS https://m.edsoo.ru/6d40b704
Bubauoreka IIOK
6 OYHKLIMH 15 : https://m.edsoo.ru/6d40b704
7 AJITEBPAUYECKHUE BbIPAXXEHWAL. 14 bubnuorexka [JOK
Crenenu https://m.edso0.ru/6d40b704
Bbubnuoreka IIOK
¥ SHCHA L BBIHCTEHEDL Jonupoom: 4 ! https://m.edso0.ru/6d40b704
9 [TosTOpenue, odobuenue, 10 | bubnmoreka [{TOK
CHUCTEeMaTU3aLMs 3HAHUI https://m.edsoo.ru/6d40b704
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8 0




9 KJIACC

KonauuecTBo uacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3ie/ioB H TeM (uugposbie)
Konrpoabnbie | IlpakTuueckne
n/n NpPOrpaMMbl Bcero o0pas3oBaTebHbIE
padoTsi padoTsi
pecypcesl
bubaunoreka [IOK
] D 25 ! https://m.edsoo.ru/133deaba
9 YPABHEHUA U HEPABEHCTBA. 15 1 bubmmorexa LIOK
KBanpaTHeie HepaBeHCTBa https://m.edsoo.ru/133deaba
YPABHEHUW A U HEPABEHCTBA. bubnmnoreka [IOK
3 25 1
YpaBHEHUSA, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/133deaba
4 UUCJIOBBIE ITOCJIEJOBATEJIBHOCTHU 25 | bubmuoreka IIOK
U IMPOI'PECCHUH https://m.edsoo.ru/133deaba
5 AJI'EBPAMYECKHUE BbIPAXKEHHA. 12 1 bubnunoreka LIOK
CreneHb ¢ palMOHANIBHBIM NOKa3aTeIeM https://m.edsoo.ru/133deaba
6 [ToBTropenue, 00o0mEeHNe, CHCTEMATH3ALMS 34 . bubnuoreka LIOK
3HAHUI 7 https://m.edsoo.ru/133deaba
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 6 0




IHOYPOYHOE INTAHHPOBAHHE

7 KIIACC
KoauvecrBo yacoB
JarTa
Ne n/n Tema ypoxa KouTpoabHbie IIpakTHYecKHe
Bcero H3YYeHHA
padoThI padoThI
1.09.-
1 IloropeHue. PaunoHanbHbIe YHCHA 1
6.09.2025
IMosropenune. CpaBHeHue, 109
2 MOPSIOUHBAHNE H APU(PMETHYECKHE 1 o
y vp A pud 6.09.2025
IOEHCTBUA C paLHOHANIBHBIMH YHCIaMH
3 ITosropenue. Ynucaosas npsamMas, Moayb 1 1.09.-
qucaa 6.09.2025
INosropenue. IIpoueHTsl, 3aNHCh 109
4 NPOLIEHTOB B BHAE v U M B BU 1 e
pou ae apobu u Apod ne 6.09.2025
NPOLEHTOB
5 ITosropenue. Tpu OCHOBHBIE 3aa4H Ha 1 8.09.-
MPOLEHTHI 13.09.2025
6 ITosropenue. Tpu OCHOBHBIE 3a4a4H Ha 1 8.09.-
MPOLEHTHI 13.09.2025
7 IToBropenue. Pemexnne TEKCTOBBIX 3aa4 1 8.09.-
aprPMeTHUECKHM CIOCOOOM 13.09.2025
[TosTOopeHue. PelieHne 3anay U3 peanbHOI
g MPaKTHKK HA YacTH, ApoOu, MPOLIEHTDI, 1 8.09.-
NpHMEHEHHE OTHOILUEHUH W MPONOpLUMii 13.09.2025
NpH pelleHWH 3a1a4
9 INMosropenue. Pelenue 3anay u3 peanpHoOH 1 15.09.-
NPAKTHKY HA YacTH, ApoOH, MPOLEHTHI, 20.09.2025




NpUMEeHEeHHEe OTHOLIEHUH U MpOnopUuii
NPH PEIISHHH 3a/a4

INosropenue. PeanbHblie 3aBUCHMOCTH,

10 peleHHe 3ana4 Ha JBIDKeHHe, paboTy, 15.09-
MOKYIKH, HAaJIOTH 20.09.2025
1 KonTponbHas pabora no teme 15.09.-
"PaunoHaneHele yucaa" 20.09.2025
12 KoopauHaTa TOUkH Ha npsamon 15.09-
20.09.2025
13 Yucnosble MPOMEKYTKH 22.09-
27.09.2025
14 YuCNoBbIe MPOMEXKYTKH 22.09-
27.09.2025
15 Paccrosinne Mexay OByMs TOUKaMH 22.09.-
KOOPAHHATHOHN NpsIMOH 27.09.2025
IIpsamoyronbHas cucTeMa KOOpAWHAT. 53 00~
16 Abcumcca u oi),unﬂa"ra TOYKH Ha 57002035
KOOPAHHATHOI MIOCKOCTH
- I:gHMO}’FOIIbHaﬂ CUCTEMA KOOPWHAT. 56.09.-
CLHCCA U OPHHATA TOUKH Ha
KOO[;—lLlHHaTHOgﬂl’UIOCKOCTI/I 4.10.2025
18 [Tpumepel rpahuKOB, 3aIaHHBIX 29.09.-
(hopMyIaMu 4.10.2025
19 [Mpumeps! rpadhHKOB, 3a0aHHBIX 29.09.-
dbopmynamu 4.10.2025
20 YreHue rpaHKOB peaNbHbIX 29.09.-
3aBUCHMOCTEH 4.10.2025
21 DYHKLUHOHAJBHBIE 3aBUCHMOCTU MEKAY 6.10.-




BEJTHYHHAMH 11.10.2025
[Mousarue ¢pyrxuun. CyHKUUA KaK 6.10.-
22 MaTEMaTHYECKas MOJIENb PEAIbHOIO o
11.10.2025
npouecca
ITonsatne pyHKkUMH. PYHKLUA KaK 6.10.-
23 MaTEeMaTHYeCKas MOIENb PEaNIbHOro o
11.10.2025
npouecca
IMousatue ¢pynkuun. @yHKUUA KaK e
24 MaTEMaTHYECKasi MOJENb PEAIbHOTO 11.10.2025
npouecca
25 OGnacTe onpeaeneHus u oaacTb 13.10.-
3HAYeHHH PyHKIUH 18.10.2025
26 Ob6nactp onpeneneHus H 001acTb 13.10.-
3Ha4eHHI QyHKUNH 18.10.2025
13.10.-
27 CrniocoOb1 3apaHus HyHKLIMH 18102025
13.10.-
28 I'padux GpyHKIMH 18.10.2035
20 KonrponsHast pabora no teme 20.10.-
"Koopaunarst 1 rpadpyku. @yHkmin" 25.10.2025
30 BboipazkeHue ¢ NepeMEeHHbIMH. 3HaUeHHE 20.10.-
BbIPaKEHUS ¢ MePEMEHHBIMU 25.10.2025
31 BripakeH1€e ¢ nepeMeHHbIMH. 3Ha4eHHe 20.10.-
BBIPAXKEHHUA ¢ MIepeMEHHBIMU 25.10.2025
1 BbipakeHue ¢ NepeMEeHHbIMH. 3HauUeHHE 20.10.-
BBIPAXXEHHUA ¢ MEPEMEHHBIMH 25.10.2025
3 IIpencraBneHHe 3aBUCUMOCTH MEXIY 3.11.-
BEJIHYHHAMH B BHIE HOPMYJIbI 8.11.2025




34 IIpencraBaeHue 3aBUCUMOCTH MEXAY 3.11.-
BEJIHYHHAMU B BHAE GOPMYJIbI 8.11.2025
35 Bruncnenus no ¢gopMynam 311
8.11.2025
36 Brrucnenus no gopmynam 3-11-
8.11.2025
37 YpaBHeHue ¢ o1HOI nepemenHo. KopeHp 10.11.-
YpaBHEHUA 15.11.2025
33 CpoiicTBa ypaBHEHHI1 ¢ OOHO 10.11.-
nepeMeHHOH 15.11.2025
39 CBoiicTBa ypaBHEHHI1 C OHOH 10.11.-
NePEMEHHON 15.11.2025
40 PaBHOCHIILHOCTb YPaBHEHHI 1011-
15.11.2025
41 YpaBHeHHe KaKk MaTeMaTHuecKasd Moaenb 17.11.-
peaneHOH CHTYaLHH 22.11.2025
42 Yucno kopHel JMHEHHOro ypaBHEHUSA 17.11-
22.11.2025
43 Yucno kopHel JIMHEHHOro ypaBHeHHs 17.11-
22.11.2025
44 PerieHne TEKCTOBBIX 337134 ¢ MOMOIIBI) 17.11.-
JUHEHHBIX YPAaBHEHHH 22.11.2025
45 JluHeiiHOe ypaBHeHUe, coaeprKallee 3HaK 24.11.-
MOOy A 29.11.2025
y K];)HTPOJH:H&H pabora o Temam 411
"BoipaxkeHus ¢ NepeMeHHbIMH",
".J'II/III-:ef/'IHbIe ypaBHiHHH" 29-11.2025
47 CTeneHb ¢ HATYpaNbHBIM MOKAa3aTeNneM 24.11.-




29.11.2025

CBOIICTBA CTEMEHH C HATYPAJIbHBIM

24.11.-

48 MOKa3arejieM 29.11.2025
49 CBOJCTBa CTeMEHHU ¢ HATYPaNbHbIM 1.12.-
nokasareyeM 6.12.2025
50 CBOJCTBa CTeMEHHU C HATYPaJIbHBIM 1.12.-
MOKa3aTejeM 6.12.2025
5] 3anucek yncaa B JeCATHYHOMH 1.12.-
MO3UIHOHHON CHCTEME CUHCIEHHA 6.12.2025
5 3anuce 4Kcia B OeCITHYHOMH 1.12.-
MO3ULHUOHHO CHCTEME CHUCIEHHA 6.12.2025
53 OpHouneHbl. OMHOWIEH CTaHAAPTHOTO 8.12.-
Buga. CreneHb OAHOUIEHA 13.12.2025
54 OnHowneHbl. OQHOUNIEH CTAHAAPTHOIO 8.12.-
Buga. CreneHb OAHOUIEHA 13.12.2025
55 MHorouneHel. MHOro4/IeH CTaHOapTHOTO 8.12.-
Buga. CteneHb MHOTOUJICHA 13.12.2025
56 MHorouneHel. MHOrO4/IeH CTaHOAPTHOTO 8.12.-
Buga. CTeneHb MHOTOUJIEHA 13.12.2025
57 CnosxeHHe H BIMMTAHHE MHOTOYJIEHOB 15.12-
20.12.2025
58 CnoKeHHe H BbIMUTAHHE MHOTOUYJIEHOB 15.12-
20.12.2025
59 CnoXKeHHe H BBIMUTAHHE MHOTOYIEHOB 15.12.-
20.12.2025
60 YMHOXKeHHE 1 JeJieHHEe MHOTOUJICHOB 15.12-
20.12.2025
6l YMHOXKeHHE 1 JeJiecHHEe MHOTOUJICHOB 22.12.-




27.12.2025

22.12.-
62 YMHOKEHHE U AeIeHHE MHOTOUJICHOB 97.12.9025
63 v 22.12.-
MHOXEHHE U AelIeHHEe MHOTOYJICHOB —
64 IMpeoOpazoBaHue LENIOrO BLIPAXKEHUS B 22.12.-
MHOTIO'WIEH 27.12.2025
65 [IpeoOpasoBaHue LENOro BbIpaskeHHs B 12.01.-
MHOTOWJIeH 17.01.2026
66 IMpeoOpazoBaHue LENIOTO BLIPAXKEHUS B 12.01.-
MHOI'Q'JIEH 17.01.2026
12.01.-
67 KopHxu MHOrounexHa 17.01.2026
12.01.-
68 KopHu MHOro4neHa R —
Toxaectso. ToxnecTBeHHBIE 19.01
69 I'lpeo6p8,30]jaHH${ anredpan4ecKkux 54012026
BbIpakeHHI
Toxaectso. ToxnecTBeHHBIE 1501
7 . o
0 npeo6pa3013aHnﬂ anredpan4ecKkux 54012026
BbIPAKEHUIH
Toxnecrso. ToxxnecTBeHHBIE 1901
71 . o
HpGO6p&30]jaHHH anrebpanveckux 58,01 2026
Bblpa)KeHI/IH
Toxaectso. ToxkaecTBeHHBIS 35,01
72 l'IpeO6p330]EaHH$l anrebpandecKkux 54012006
Bblpa}KeHI/IH
73 ToxnecTso. ToxaecTBEHHBIE 26.01.-




npeoOpa3oBaHus anredpandeckux 31.01.2026
BbIPAXKEHHUH
26.01.-
74 J0oKa3aTeNbCTBO TOKAECTB 31.01.2026
5 KontponbHasg pabora no TeMam "CreneHb 26,01 ~
C HaTypaJbHbIM [OKa3aTenem"
"MHT(z‘lz)qneHbI" ’ 31.01.2026
76 Ksanpar cy:wmm H KBQJAPaT Pa3HOCTH IBYX 26.01.-
BBIPAXKEHUH 31.01.2026
77 KBaapar CyMMbl HECKOJIBKHX BBIPAKEHHIH 2.02-
7.02.2026
78 Ky6 cymmel 1 ky6 pasHOCTH 1BYX 2.02.-
BbIPAXXEHHH 7.02.2026
79 Pa3HOCTb KBaAPATOB ABYX BbIPAXKEHUI 2.02-
7.02.2026
20 HponsBeneane Pa3HOCTU M CYMMBI IBYX 2.02.-
BBIPXKEHUH 7.02.2026
31 ITpousseneHue pa3sHOCTH H CYMMBbI ABYX 9.02.-
BbIPAXKEHHUH 14.02.2026
2> CymMa 1 pa3HOCTb KyOOB OBYX 9.02.-
BbIpaKEHHUH 14.02.2026
%3 CymMa 1 pa3HOCTb KyOOB OBYX 9.02.-
BBIPAXXECHUH 14.02.2026
84 Pa3znoxxeHne MHOrouneHa Ha MHOKHTENH 902
14.02.2026
ITpousseneHue pa3HOCTH CYMMBI ABYX 1600~
85 BBIPAXEHUI1, CYMMa H Pa3HOCTb KyOOB 51.02.2006

ABYX BbIPAXKEHHH




16.02.-

86 Pa3znoxxeHne MHOrouneHa Ha MHOKHTENH 21.02.9026
27 BriHeceHHe o0LIero MHOKUTENS 3a 16.02.-
CKOOKH 21.02.2026
16.02.-
88 Meron rpynnupoBku 51022026
29 KontponbHast paborta no teme "®opmyisl 24.02.-
COKPAILEHHOr 0 YMHOXKEHHA" 28.02.2026
90 HenmocTe Lenbix yncen. CpoiicTra 24.02.-
OENTHMOCTH 28.02.2026
91 Henumocts nesix uucen. CeoiicTea 24.02.-
JASNTHMOCTH 28.02.2026
9 IIpocreie u cocTaBHbIC HHCHA. HETHBIE 1 24.02.-
HEYETHBIE YUC/IA 28.02.2026
93 IIpu3Haku genumMoctH Ha 2, 4, 8, 5, 3,6, 9, 2.03.-
10, 11 7.03.2026
94 IMpusnaku nenumoctu Ha 2, 4, 8, 5, 3,6, 9, 2.03.-
10, 11 7.03.2026
IMpu3sHakH AEMUMOCTH CYMMBI U 5 03.-
95 ::;;{Meneﬂm LEJIBIX YUCEI ITPH PEIIEHHH 2 02,2026
96 HaubGonewmuii oOwuii aenurens 0 2.03.-
HalMeHbLIee o0LIee KpaTHOE ABYX YHCEN 7.03.2026
97 B3alMHO MPOCThIe YHCaa 1322-2026
98 Anroputm EBknnaa. JeneHue ¢ octaTkoM 10.03.-
14.03.2026
99 CpaBHEHHA LENBIX YHCEN O MOYJIK 10.03.-




HATYpaadbHOro 4HUciia

14.03.2026

) ] v 10.03.-
100 JluHeitHag GyHKUUA, €€ CBOHCTBA 14.03.2026
16.03.-
101 JIuneii = i
HHEHUHAas! q)yHKI_II/Iﬂ, €€ CBOHCTBA 21.03.2026
. ] } 16.03.-
102 JluHeitHag GyHKUUA, €€ CBOHCTBA 21.03.2026
] o 16.03.-
103 I'paduk nuHeiiHol GyHKUUH 21.03.2026
. 16.03.-
104 I'padux auHeiHON HyHKIHH 21.03.2026
. 30.03.-
105 I'paduk nuHeiiHoN GyHKUUH 4.04.2026
. 30.03.-
106 Ipadux auHeiHON (yHKIIH 4.04.2026
30.03.-
107 I'paduk GyHKIMH Y = | X | 4.04.2026
30.03.-
108 r =
padux GpyHxkmuny = | x | 4.04.2026
6.04.-
109 I'padux pyHKuMH Yy = | X | 11.04.2026
6.04.-
110 r =
padux GyHKIMH Y = | X | 11.04.2026
. . q) 6.04.-
YCOUYHO-3adaHHbIe PYHKUHUH 11.04.2026
o . q) 6.04.-
YCOUYHO-3adaHHbIe PYHKUHUH 11.04.2026
113 KycouHo-3amanHbie ¢ yHKLHH 13.04.-




18.04.2026

13.04.-
114 KycouHo-3agaHHble ¢ yHKUNH 18.04.2026
115 KoHtponbHas pabora no TeMaM 13.04.-
"Nenumocts", "JIuHeliHag pyHKUUA" 18.04.2026
116 VpaBHEHHEe ¢ ABYMs MepeMeHHBIMU 13.04-
18.04.2026
117 YpaBHEHHE ¢ ABYMs IEPEMEHHBIMH 20.04-
25.04.2026
118 I'paduk nuHEHHOrO ypaBHEHHS ¢ BYMA 20.04.-
MePEMEHHBIMH 25.04.2026
119 I'padHK NHHEHOTO YpaBHEHHS € OBYMA 20.04.-
nepeMeHHbIMH 25.04.2026
120 CucTembl THHEHHBIX YpaBHEHHI ¢ ABYMS 20.04.-
MePEMEHHBIMH 25.04.2026
121 Cucrembl IMHEHHBIX YPaBHEHHH C ABYMS 27.04.-
MePEMEHHBIMH 30.04.2026
I'padHueckHii METOA peLlieHHs CHCTEMBI p_—
122 JUHEHHBIX YpaBHEHHUI C ABYMS .
nepeMeHHbIMH
I'padputecknii METOR peLlIeHHs CHCTEMbI S
123 JMHEHHBIX YPaBHEHHH C ABYMS 30,04.202¢
NEePEMEHHBIMH
PenieHue cucTeM NMHMHEHHBIX YPaBHEHHI C .
124 JIByMsl IEPEMEHHBIMH METOZIOM 20.04.2006
MOACTAaHOBKU H METOAOM CJIOKEHHS
125 PewieHne cucTeM TMHEHHBIX YPaBHEHHI C 4.05.-
8.05.2026

JIBYMsl IEPEMEHHBIMH METOZIOM




NOoACTAHOBKH H METOAOM CIOKCHHA

PewieHne cHCTeM JTMHEHHBIX YPaBHEHHI C

126 ABYMsI IEPEMEHHBIMU METOIOM 405
8.05.2026

MNOACTAHOBKH H METOAOM CJIOXKCHHS
Cucrema ABYX JIHHEHHBIX YpaBHEHHI C o

127 IBYMS l'lfipeMeHHbIMH KaK MOOelb 8.05.2026
peanbHOH CHTYaLHH
KontponbHas padora no teme "Cucremsl 4.05.-

128 JuHelHbIX ypaBHeHnH"/ Beepoccuiickas 8: 05: 5026
nposepouHas pabora

129 Hrorosas koHTpONBbHAs paboTta / 12.05.-
Bceepoccuiickas nmpoeepouHas pabota 16.05.2026
ITosropenue u obobeHue. PeweHue

130 CHCTEM JIMHEHHBIX YpaBHEHUH ¢ IBYMS 12.05.-
nepeMeHHbIMH METOIOM TOACTAHOBKH 1 16.05.2026
METOIOM CIIOKEHHS

131 [Mosropenue u 06obmenne. CTeneHs ¢ 12.05.-
HATYPAJIbHBIM MOKA3aTENEM 16.05.2026
ITosropenue u 060bmenne. OAHOUIEHB! H

132 MHOrouleHbl. ToKaecTBeHHbIE 12.05.-
npeolpazoBaHus anredpanueckux 16.05.2026
BbIpasKEHUH

133 [TosTropenue u obobeHne. PopMyJibl 18.05.-
COKPAILEHHOIO YMHOXEHHS 23.05.2026

134 INToeropenue u 0bodbmenune. KoopanHare 18.05.-
H rpadpuku. 23.05.2026

135 ITosTopeHue u obobmenue. JInHeiiHas 18.05.-
(yHKLHA U €€ CBOHCTBa 23.05.2026




136

ITosTopeHnue u obobenue. Peluenue
CHCTEM JINHEHHBIX YPABHEHUII ¢ NBYM:
HepeMeHHbIMH

18.05.-
23.05.2026

OBIIEE KOJIMYECTBO HACOB I1O ITPOTPAMME

136




8 KIIACC

Ne n/m

Tema ypoka

KoauuyecTso yacos

Bcero

Kourpoabnsbie
paboTn

IIpakTuueckue
paboTn

dara
H3YYECHHS

Uucnosbie HEPAaBEHCTBA

DY |

CBo¥icTBa YHUCIOBBIX HEPABEHCTB

I

CpolicTBa YHCIOBBIX HEPABCHCTB

&

Jloka3aTenbCTBO HEPABEHCTB

[Rray [SNFON TR [ S—

HepasencTso ¢ nepemenHoii. Ctporue u
HeCTPOTHe HePABEHCTBA

HepaeHcTBO ¢ nepeMeHHo. CTporue u
HECTPOTHe HEPaBEHCTBA

CnoxxeHne 1 yMHOKEHHE YHCIIOBBIX
HepaBeHCTB. OLIeHHBAaHHE 3HAUEHHS
BBIPA)KEHUS

CrnoxeHne u YMHOXKCHHE YHCIOBbBIX
HOPABCHCTB. OuieHHBaHHE 3HAUYEHHS
BbIPpAKCHHA

[loHATHE O pelleHHH HepaBEeHCTBA C OAHON
nepeMeHHol. MHOXKeCTBO peleHH
HEpaBeHCTBA

10

[MoHsATHE O peLIeHHN HEPABEHCTBA ¢ OAHOMH
nepeMeHHoil. MHOXKeCTBO peleH i
HEPaBeHCTBA

11

PapHocHUNIbHBIS HCPABCHCTBA. HepaBeHC‘l‘BO-
CICOCTBHE

12

Yucnosbie NPOMEKYTKU




JIMHelHOe HEPaBEHCTBO C OOHOMN

13 NEPEMEHHOIN U MHOXECTBO €rQ peIleHHH
Peluenue nuHeHBIX HEPABEHCTB ¢ ONHOH

14 NePEMEHHOMH

15 Pewenne mjﬂeﬁﬂblx HEPaBEHCTB ¢ OOHOM
nepeMeHHOMH

16 PelueHue TMHEHHBIX HEPABEHCTB C OAHOM
NePEMEHHOMH
Cucrembl IMHEHHBIX HEPABEHCTB ¢ OHOMH

17 NEPEMEHHOI

18 Cucrembl J'IEIHeﬁHbIX HEepaBEHCTB C OAHO
nepeMeHHOMH
Peluenue TeKCTOBBIX 3aa4 ¢ MOMOLLBIO

19 JHUHEHHBIX HEPABEHCTB ¢ OAHOM
NEePEMEHHON

20 KontponeHas paborta no teme
"Hepasencraa”

21 KBagpaTHele KOpHU

2 Apnd)Mﬁemqecmﬁ KBaIApaTHBIN KOpEHb U
€ro CBOHCTBA

3 Apud)mfmqecxnffl KBa/IPaTHBIH KOPEHb U
€10 CBOHCTBA

24 IloHsATHE HPPALMOHANBHOTO YHCTIA.
HeficTBHS ¢ UppalMOHANBHBIMU YHCIIAMU
CpoiicTBa neHCTBHI ¢ MppaMOHATbHBIMU

25 YHUCJIaMH

26 CroiicTBa ASHCTBHI ¢ HPPALHOHAIBHBIMU

qucJIaMH




27

CpolicTBa neHCTBHIT ¢ MppaLMOHATbHBIMU
YHUCJIaMH

28

CpaBHeHHE HPPALMOHAJIBHBIX YHCE

29

CpaBHCHHe HUppaldMOHAJIBHBIX YHCCI

MHokeCTBO NeliCTBUTENbHBIX YHCe.
[IpencraBiaeHus 0 pacLUMpPEHHAX YUCIOBBIX
MHOKECTB

31

JlonycTHMBIE 3HAUEHUS IEPEMEHHBIX B
BBLIPAXKEHUAX, COAEPKAIMX
apr(pMeTHUeCKHEe KBAaPATHbIE KOPHH

HonycTHMEBIe 3HAUSHHUS epeMEHHBIX B
BbIPaKEHUAX, COAEPIKALIHX
apu(pMeTHUECKHE KBapaTHbIE KOPHH

33

ToxnmecTBeHHBbIe MpeoGpa3oBaHUsA
BBIPAXKEHHH, COAEPKALMX
aprMeTHueCKHe KBapaTHbIE KOPHU

34

ToxpmecTBeHHBIE MPeOOpa3OBaHHU
BBLIPAKEHHH, CONEPKALIMX
apupMeTHUeCKHe KBaPaTHbIE KOPHH

ToxmecTBeHHBIE MpeoOpa3oBaHUS
BbIpaKeHHUH, comepyKaIlux
apu(pMeTHYECKHE KBaZpaTHblE KOPHH

36

ToxnecTBeHHbIe NpeoOpa3oBaHus
BLIPAXXEHHH, COAEPKALIMX
apuMeTHUeCKHe KBaPAaTHbIE KOPHH

37

KonTtponbHas pabota no TeMe
"KpagpaTHbiii KopeHb"

KBagpaTHoe ypaBHeHHe




dopMyna KopHeH KBagpaTHOTO YpaBHEHHA.

39 KoanuecTso nelHCTBUTENBHBIX KOPHE
KBa/IPATHOTO YPABHEHUSA
Dopmyna KOPHEH KBaIPATHOIO yPAaBHEHUS.

40 KonanuecTso neHCTBUTENBHBIX KOPHEH
KBa/IPATHOTO yPABHEHUSA
dopMyna KopHeH KBaapaTHOTO YpaBHEHHs.

41 Konn4yecTBo AeHCTBUTENBHBIX KOpPHEH
KBaAPaTHOTO ypaBHEHUs
QopmMyna KOpHEH KBaAPATHOTO YPABHEHHS.

42 Konu4ecTso nefCTBUTENIBHBIX KOPHEH
KBaIPATHOTO yPABHEHUSA

43 Teopema Buera

44 Teopema Buera
VpaBHeHUsA, CBOAHMBIE K JIMHEHHBIM

45 YPABHEHHAM WM K KBaJIPATHBIM
yPaBHEHUAM
YpaBHeHU:A, CBOAMMBIE K JIMHEHHBIM

46 YPABHEHHAM WIH K KBAJIPATHBIM
ypPaBHEHUAM

47 KBagpaTHoe ypaBHEeHUE C MapaMeTpoM

48 Perennie kBaipaTHRIX yPaBHEHHH C
napaMeTpaMH

49 Peluenue kBaApaTHBIX YpaBHEHHH ¢
napaMeTpaMu

50 PewieHre kBagpaTHBIX YPaBHEHHIA,
COAEPIKALIMX 3HAK MOAYJIA

51 PenieHne kBaApaTHBIX YPaBHEHHH,




COOCPKAUX 3HAK MOOYJIA

YpaBHEHHE KaK MaTEMaTH4ECKass MOALIDb

> peanbHOH CHTYaLHH

53 PelueHne TEKCTOBBIX 3avzxaq C MOMOILIBIO
KBaApaTHbIX YpaBHEHUH

54 KontponbHasg pabora no TeMe "KpanpaTHbie
ypaBHeHUA"

55 PanpoHanbHbIe BBIPAXKEHHUS

56 ToxpecTeHHBIE npeo(")pasf)samm
paLHOHANbHBIX BbIpakeHUH

57 ToxnecTBeHHBIS npeo6pa3?BaHmi
paLHOHANbHBIX BbIpaKEeHUH

58 ToxpecTseHHbIE Hp806pa3?BaHHﬂ
PaLMOHAIBHBIX BBIPAKEHUIH

59 ToxpecTseHHbIE Hp806pa3?BaHHH
paLHOHANbHBIX BBIpaKEeHUH
AnrebGpanyeckasn apoOb. JonycTumble

60 3HA4YEHHS MepeMeHHBbIX B ApOoOHO-
PAaLHOHANBHBIX BBIPAsKEHUAX
Anrebpauueckas apode. JlonycTumeie

61 3HAUYEHHUs IEPEMEHHBIX B APOOHO-
PaLOHAIBHBIX BBIPAXKEHHAX
AnreGpandeckas gpooe. JonycTumble

62 3HaYEHHS MepeMeHHBIX B APOOHO-
paLUHOHANbHBIX BBIPaKEHHAX

63 OCHOBHO€ CBOICTBO anredpanyeckoi
apodu

64 OcCHOBHOE CBOHCTBO anrebpanyeckoi




apodu

CnoxeHne u BIMHUTaHHE aaredpanuecKux

© apodeit

66 CrnojkeHHe H BbIUMTaHUE anreOpanieckux
opobeii

67 YMHOKEHHE U AeNeHHe anredpanueckux
opobeii

68 YMHOXKEHHE U JieJIeHHe anredpanuecKux
apobeit

69 YMHOX€EHHE U JeNeHHe anredpandeckux
apobetii

0 BospeneHue anrebpandeckoii 1pobH B
CTeneHb

- Kourponenast pabora no teme "JIpo6Ho-
PALHOHAIbHBIE BBIPAKEHUA"

72 HpobHo-paLlHOHATbHbIE YpaBHEHHS
PerueHnie n1poSHO-paLHOHANBHBIX

73 YpaBHEHHUH, CBOAAWMNXCA K TMHEHHBIM
ypaBHEHHAM
PemieHne apoOHO-palHOHANBHBIX

74 YPABHEHUIH, CBOAAMNXCS K JUHEHHBIM
yPaBHEHHUAM
PewieHue npobHO-palHOHANBHBIX

75 ypaBHEHUH, CBOOALIUXCS K JHHEHHBIM
ypaBHEHUAM
Pewenne aApoOHO-paLiHOHANIBHBIX

76 YpPaBHEHHUH, CBOAAIMNXCS K KBAJAPATHBIM

YPaBHEHUAM




PewieHne npoSHO-palHOHANBHBIX

77 YPaBHEHHUH, CBOAAIMNXCS K KBAAPATHBIM
yPaBHEHUAM
Pewenne aApobHO-paLHOHANIBHBIX

78 YPaBHEHHUH, CBOAAIMXCS K KBAAPATHBIM
yPaBHEHUAM

79 Pewienue ij06H0-paL1HOHaanbIX 5
ypaBHEHHH METOAOM 3aMeHbI NepeMeHHOI

20 Pemenne {lpOﬁHO-pauHOHaJIbeIX )
YPaBHEHUH METOAOM 3aMEHbI IEPEMEHHON

81 Pemenne ELpOGHO-paulionaanbm )
YPaBHEHUH METOAOM 3aMEHBI IEPEMEHHON

22 Pewienue Ji[p06H0-paLlHOHaJ'IbeIX 5
ypaBHEHHH METOAOM 3aMeHbI TepeMeHHOI

%3 PeleHne TEKCTOBBIX 3a/1a4 ¢ MOMOILBKY
ApOOHO-PALIMOHAIBHBIX YPaBHEHHH

84 Perenne TekCTOBBIX 33024 ¢ MOMOILLBI)
ApOoOHO-PALIMOHAIBHBIX YPaBHEHHH

25 PeLieHne TEKCTOBBIX 3a4a4 € MOMOLIbIO
ApOOHO-pallMOHANBHBIX YPaBHEHHI

86 PenieHne TEKCTOBBIX 327124 € MOMOLIBE)
ApOOHO-PALIMOHAIBHBIX YPABHEHHH

87 PerueHune TeKCTOBBIX 34124 ¢ MOMOLLBIO
ApOOHO-palMOHANIBHBIX YPaBHEHHH

28 PeLieHHe TEKCTOBBIX 3a0a4 ¢ MOMOLIbIO
IpoOHO-paLlMOHANBHBIX YpaBHEHHIT

29 I'paduueckas HHTEPIPETALMA YPABHEHHH €

JBYMsI IEPEMEHHBIMU




KontponbHag pabota no teme "ApoGHo-

%0 PALHOHAJIbHBIE YPABHEHHS" !
91 OOGnacTe OnpeAeneHHs H MHOXKECTBO i
3HAYeHUH PyHKIHUH
9 OOGnacTp onpeneneHuss H MHOXKECTBO 1
3Ha4eHHUi pyHKUNH
93 CrniocoOb1 3anaHus (HyHKLMI 1
94 I'padux pyHKIMH 1
UreHnue cBoiicTB PyHKIMH 110 €€ rpaduKy.
95 [Ipumeps! rpadukoB GyHKLHH, 1
OTpPa’kaloLIHX pealibHble MPOLECCH
DyHKLUHH, OTMHCHIBAIOLIHE MPAMYIO H
96 o0paTHYIO MPONOpUHOHANIEHBIE |
3aBHCHMOCTH, UX IpaduKu
@yHKUMH, OMHUCHIBAIOIHE NPAMYK H
97 00paTHYIO NPONOPLHOHANIBHBIE 1
3aBUCHMOCTH, UX rpaukn
DyHKLUHH, OTHCHIBAIOLIHE MPAMYIO H
98 00paTHYIO MPONOpLUHOHANIbHBIE |
3aBHCHMOCTH, X rpaduku
99 @yHkLHA ¥ = X2 U €€ CBOIICTBA 1
100 OyHkLHs y = X2 1 €€ CBOICTBA 1
101 DyHKUMA ¥ = X3 U €€ CBOHCTBA 1
102 DYHKLHA ¥ =K/X U €€ CBOICTBa 1
103 dyHKIMs Y =K/X U €€ CBOIICTBa |
104 DyHKUMSA ¥ =VX U €€ CBOICTBA 1
105 KonTponbHag pabora no teme "®@yHkuuu" 1




106 CTeneHb ¢ LIeNIbIM MOKa3aTeaeM 1
107 CBOJCTBA CTEMEHH ¢ LIEJIbIM MOKA3aTENEM 1
108 CBOJICTBA CTENEHH ¢ LENIbIM MOKA3aTeNeM 1
109 CBOIiCTBa CTEMNEHH C LENBIM MOKa3aTelieM 1

[Mpeobpa3zoBaHie BLIPAKEHUH, COREPKALIHX
CTEII€HH ¢ LICJIbIM IIOKA3aTeJIEM

110

[Mpeobpa3zoBaHie BLIPAKEHUI, COREPKALIHX
CTENEHH C LIEJIbIM TI0KA3aTeNIEM

111

[TpeoGpa3zoBaHuie BbIpaskeHUH, COAepKAILIHX
CTEMEHU C LeJbIM MOKa3aTeNeM

112

113 CranpapTHBIH BUA 4HCIa

114 CraHpapTHBIH BUA 4HCIa

HeﬁCTBHﬂ ¢ YucCjsiaMu, 3aniMCaHHbIMH B
CTaHAAPTHOM BHUAEC

115

,Z[eﬁc*nanx ¢ YucCjsaMy, 3aniCaHHbIMH B
CTaHAAPTHOM BUAC

116

Pa3zMepnl 0O0BEKTOB OKPYKAKIIEro MUPA,

117 JUTMTEJILHOCTD MPOLECCOB B OKPYKAKLIEM
MHpe
Pa3Mepbl 00BEKTOB OKpPYKAIOLIEro MUPA,
118 IJTUTENBHOCTE MPOLECCOB B OKPYXKAKOLLEM
MHpe

Pa3Mepbl 00BbEKTOB OKPYKAIOLIETO MUPA,

119 JUTHTENBHOCTD MPOLIECCOB B OKPYKAKILEM
Mupe
120 JleneHue ¢ 0CTaTKOM

121 CpaBHeHUs LENbIX YHCEN MO MOOYJIIIO




HATYpaadbHOro 4Uciia

CpaBHEHHUA LENBIX YHCEN MO MOYJIK

122

HATYpPaJbHOTO YHCIa
123 CpolicTBa cpaBHeHUH MO MOAYIIO
124 CpolicTBa cpaBHEeHHH MO MOAYIO
125 OcraTku CyMMbI U IPOU3BEAEHHUSA MO

JAHHOMY MOZYJIK)

KonrponbHast pabora no temam "Crenenu",
126 " MeaumocTts"/ Beepoccuiickas
npoBepoyHas pabora

HToroeas KOHTpoJNibHaA paboTa /

127 .
Bcepoccuiickas nposepouHas pabota

INosropenue u 0bobmenue. Peenne
JMHEHHBIX HEPABEHCTB ¢ OJHOH
NEePEMEHHOI U CHCTEM JIMHEHHBIX
HEPaBeHCTB C OAHOH NMepPeMEeHHOU

128

ITosTopenue u obobeHue. PeweHue
JMHEHHBIX HEPABEHCTB ¢ OAHOM
NMepeMEHHON U CUCTEM JIMHEHHBIX
HEPaBEHCTB C OAHOM NMepeMeHHOH

129

[Mosropenue u obobmeHue.
ToxnecrBeHHbIe Npeobpa3oBaHus
BBLIPAXXEHHH, COAEPKALIMX
apuMeTHUecKHe KBaAPaTHBIE KOPHU

130

INosropenue u 0600meHue. Peenne
KBagpaTHbIX ypaBHeHUH. PelueHue
TEKCTOBBIX 3a7a4 ¢ MOMOLUBIO KBaAPaTHBIX
ypaBHEHUH

131




132

IToBTOpeHue H o0odweHue. Peluenne 3anau
U3 PEeaJbHON JKU3HU

133

ITosropenue u 06obmeHNe.
ToxnmecTBeHHBIE peobpa3oBaHus
PALMOHAJBHBIX BBIPAXKEHUH

134

ITosTopeHue u obobmenue. Peluenue
OpoOHO-palMOHANBHBIX YPaBHEHHIA,
CBOOALIMXCA K JHHEHHBIM HJIH K
KBaJpaTHbIM ypaBHEHHSAM. PelneHue
TEKCTOBbBIX 33434 ¢ MOMOILBIO IPOOHO-
paLUHOHANbHBIX YpaBHEHUH

135

IMoeropenue u obobmenue. Pemenne
TEKCTOBBIX 3344 Pa3JIMUHBIMH CIIOCOOaMH

136

[ToBTOpeHue U obobmeHue. PeLieHne 3amay
H3 peasbHOM JKU3HU

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

136




9 KIIACC

Ne

n/n

Tema ypoka

KoauuyecTso yacos

Bcero

Kourpoabnbrie
padorel

IIpakTnueckne
padoTel

Jara
H3YYEHHS

@yukuums. CpolicTa GyHKUMIA: HYH
(yHKLIHY, TPOMEXYTKH 3HAKOMIOCTOSHCTBA
(yHKLIHY, TPOMEXYTKH BO3PACTAaHUA U
yOpIBaHUs (DYHKIMH, YETHBIE H HEYETHBIE
(GyHKUMH, HanGoJbIIee H HaMEHbLIEE
3Ha4eHHs PyHKUHH

®yukuus. CeolicTBa GyHKUMWI: HYJIH
(byHKLHH, TPOMEKYTKH 3HAKOMOCTOSHCTBA
(byHKLMH, TPOMEKYTKH BO3pacTaHud 1
yObiBaHHA QYHKINH, YETHBIE H HEUETHBIE
¢yHkImYu, HanboMbIIee H HaMEHBIIEe
3Ha4YeHHs (PyHKLHU

I

IMoctpoenue rpadpukos yHKIWMI ¢
NOMOILBIO peodpasoBaHuii

ITocTpoeHue rpadgukos GpyHKUHIT ¢
MOMOILLBIO NpeoOpa3oBaHHii

Kpanparnsiii Tpéxunes. Kopuu kBagpaTHoro
TPEXUIEHA

PasnoxeHne KBaAPATHOrO TPEXHWIEHA HA
JIMHEHHbIE MHOKHTEJTH

PaznoxeHue KBaapaTHOrO TPEXUJIEHA Ha
JUHEHHBIE MHOXKHTEJTH

KBanparuunas ¢pyHkuus 1 €€ CBOHCTBA




[Napabona, KOOpOAUHATHI BEPLLKUHBI

? napabosibl, 0Cb CHMMETPHH napabos

10 IMoctpoenue rpaduka KBanpaTHIHOM
byHKIHMN

1 IMocTpoeHnue rpaduka KBagpaTUIHOL
(hyHKLHU

12 ITocTpoeHne rpaduka KBaapaTUIHOIN
byHKIMN
INonoxenune rpagrka KBaApaTHHHOH

13 (bYHKIMU B 3aBHCUMOCTH OT €&
k03¢ pHIHEeHTOB
[TonoxxeHue rpaduka KBaapaTHYHOH

14 (bYHKLHHU B 3aBHCMOCTH OT €€
ko3¢ puLHeHTOB

15 Hcnonp3oBaHue CBOHCTB KBAAPATHYHOM
byHKLIHH )11 peLieHys 3a1ad4

16 Hcnonp3oBaHue CBOHCTB KBAAPATHYHOM
byHKLIH U151 perlieHys 3a1a4

17 Hcnoar3zoBaHue CBOMCTB KBaApaTHYHOH
(bYHKUHMU A0S peLleHus 3a1a4

18 CrenenHble GYHKIMH ¢ HATYPAJIBLHBIMU
MOKAa3aTe/sIMU, UX rpadyku U CBOICTBA

19 CreneHHble DYHKIUH ¢ HATYPAJIbHBIMH
MOKAa3aTesIMU, UX rpadyku U CBOICTBA

20 CreneHHble (PYHKLMH C HATYPaJIbHBIMU
NoKa3aTelsMu, UX rpaduku U CBOHCTBA

21 CreneHHble HYHKIUH € HATYPAJIbHBIMU

MOKA3aTesIMU, UX rpadyku U CBOICTBA




22 I'paduxu GyHkUMH: y = Vx| y= x| y=|x| 1

23 Tpacduku dynkuuit: y =vx , y =3Vx |y = | x| 1

24 Tpacduku dynxuuit: y =Vx , y=3Vx,y = x| 1

25 KontponbHag pabora no teme "®@yHkuun" 1
ITonsATHE O peLIeHHN HEPABEHCTBA ¢ OAHOMH

26 nepeMeHHoi. MHOXeCTBO peleHnii 1
HEPaBeHCTBA

27 KBaJ_IpaTHbI? HEPaBEHCTBA ¢ OAHOI 1
NEePEMEHHOI

’3 KBanpa‘erliz HEPaBEeHCTBA ¢ OOHOH 1
NepeMEeHHOMH

29 Periennie HepaBeHCTB rpaduIecKuM 1
METOAOM U METOAOM HHTEPBANIOB

30 PeuieHue HepaBeHCTB rpaduueckum )
METOAOM U METOAOM HHTEPBAJIOB

31 HepapeHctBa, conep:kallie 3HaK MOAY A |

32 HepaseHcTBa, conepixalye 3HaK MOy A 1

33 CucTembl HEPABEHCTB C OIHON MEPEMEHHOH 1

34 CucremMbl HEPaBEHCTB C ONHOI MepeMeHHO |

35 Peluenue TeKCTOBBIX 3a1a4 ¢ MOMOLLBIO 1
HEpPaBEHCTB, CHCTEM HEPAaBEHCTB

36 PereHne TEKCTOBBIX 33/1a4 ¢ MOMOILBK) 1
HepaBeHCTB, CHCTEM HepaBeHCTB
HepaBeHCTBO C IBYMSA NEPEMEHHBIMU.

37 PelueHre HepaBeHCTBA C ABYMS 1
nepeMeHHbIMH

38 I'paduueckuii MeTon peLIeHHS CHCTEM 1




HEPABCHCTB C ABYMsA NCPEMCHHBIMH

Cucrembl HEPABEHCTB C ABYMS
NepEeMEHHbIMH

40

KontponbHasg pabora no teMe "KpanpaTHbie
HEepapeHCTBa"

41

bukBagpaTHble ypaBHEHHA

42

[Tpumepe! npHMeHEHHI METONOB
PaBHOCHJIBHBIX NTPeoOpa3OBaHHIi, 3aMEHbBI
NEePEMEHHOI, rpadHUecKOro MEeTOAA MpH
peleHuu ypapHeHuil 3-if u 4-if cTenenei

43

IIpyMepsl NpUMEHEHHIT METONOB
PaBHOCHJIBHBIX TNpeoOpa3oBaHUi, 3aMeHbl
nepeMeHHOM, rpadpuuecKkoro MeTona npu
peleHHH ypaBHeHUH 3-1 U 4-1 cTeneHei

44

ITpumepr! NnpHMEHEHHIT METONOB
PaBHOCHJILHBIX MPe0oOPa30OBaHHIA, 3aMEHBI
NepeMeHHOIl, rpayHIecKoro MeToaa npH
peleHuy ypapHeHuil 3-i u 4-if crenenei

45

Pewenne aApoOHO-paLHOHANBHBIX YPAaBHEHUI
H HepaBEeHCTB

46

PerueHnie n1poSGHO-paLHOHANBHBIX YpaBHEHUH
U HEePaBEHCTB

47

Pewenne npoOHO-paLHOHANBHBIX YPaBHEHUI
H HEPaBEHCTB

48

Pewenne ApoOHO-paLHOHANBHBIX YPaBHEHUI
H HepaBeHCTB

49

Periennie cuCTeM ypaBHEHHI C ABYMsI
nepeMeHHbIMH




50

Pewenue cucteM ypaBHEeHUH ¢ ABYMS
HePEMeHHbIMH

51

Peluenue npocTeHuInX CHCTEM HENTUHEITHBIX
YPaBHEHUH € IByMsI IEPEMEHHBIMH

52

Pewenre npocTeLX CUCTEM HEMTHHEHHBIX
YpaBHEHHUH ¢ ABYMS MEpeMEHHBIMU

53

PelueHne npocTeMIINX CHCTEM HENMMHEHHBIX
yPaBHEHHUI ¢ ABYMS NEPEMEHHBIMU

54

PewnieHne npocTeiiumx CHCTEM HENTHHEHHBIX
YPaBHEHUH € IBYMsI IePEMEHHBIMH

55

I'paduyeckuii METOA peLieHHs] CHCTEMbI
HENMHENHBIX YpaBHEHUH C ABYMS
nepeMeHHbIMH

56

I'padpuyeckuii MeTOA peLieHHs] CHCTEMbI
HEJIMHEHHbIX YPaBHEHUI C ABYMSI
nepeMEeHHbIMH

57

CucreMa nByX HEIMHEHHBIX YPaBHEHMUII C
ABYMSs1 IEPEMEHHBIMH KaK MOZEJIb PEAJIbHOM
CHTYyaLHH

58

CucreMa OBYX HeNMWHEHHbIX YpaBHEHUH ¢
ABYMs MEepeMEeHHBIMU KaK MOAeNb peajibHOH
CHTYaLHU

59

Cucrema AByX HEJIMHEIHBIX YPaBHEHHUI ¢
ABYMs IEPEMEHHBIMU KaK MOAEb PeayibHON
CHTYaLUH

60

Cucrema ABYX HEJNMHEMHBIX YpaBHEHHI C
IOBYMs NMepeMeHHbIMU KaK MOAeNb peaybHO
CHTYaLIUH




CucreMa HeNHHEHHBIX YpaBHEHHH ¢

61 napameTpoM

&2 Cucrema HeNMUHEHHBIX YPaBHEHHI C
napameTpoM

63 CucreMa HeNMHHEHHBIX YpaBHEHHH ¢
napameTpoM

64 IIpocreiilnlie HepaBeHCTBA € ABYMs
NePEMEHHBIMH U HX CHCTEMBI

65 KontponbHas pabota no Teme "YpaBHeHus,
HEPaBeHCTBA H UX CHCTEMBbI"
[ToHATHE YKCNIOBOH MOCAEAOBATENBHOCTH.

66 KoneuHble 1 GeckOHeUHbIe
MOCNeNOBATENBHOCTH
OrpaHnueHHas MocNeaoBaTebHOCTD.

67 MoHoTOHHO Bo3pacTaroIas (yobiBaromasn)
NOCJIEI0OBATENBHOCTD
Cnioco6b1 3aaHsI MOCIEAOBATENBHOCTH:

68 OMHCATENbHBIN, TAOIUUHBIH, ¢ TOMOILBI)
(popMyJIBI N-TO WIIEHA, PEKYPPEHTHBII

69 ApudmeTryeckas U reoMeTpu4ecKas
NpOrpeccHu

70 Apudmernueckas u reoMeTpuUecKast
NpOrpeccHu

7 CBoiicTBa 4WIeHOB apu(pMETHUECKOH U
NeOMETPHHECKOH NMPOrpeccuii

7 CpolicTBa ueHOB apu(MeTHUSCKOH U
IeOMETPHUECKOH NMPOrpeccuii

73 @opMyIiel N-ro WieHa apupMEeTHIECKOI 1




reOMETPUYECKON NMPOrpecCui

DopMyJIbl N-ro YIE€HAa APHPMETHIECKOH U

74 IEOMETPHUECKOHN MPOrPecCuii

75 DOopMy Bl N-TO ilHeHa apn@nfe’mqecmﬁ u
reoMeTpUYecKoii mporpeccuit
DopMyNbl CYMMBI NEPBBIX N YJICHOB

76 apuMeTH4ecKoil H reOMeTPHUYECKO
NpPOrpeccHi
@opMyJIbl CYMMBI IIEPBBIX N YWICHOB

77 apr(PMETHUECKOI H NeOMeTPHHECKOH
NpPOrpeccHi
DopMyNbl CYMMBI MEPBBIX N YJICHOB

78 apru(pMeTUIeCKOH H reOMeTPUYECKOi
MPOrPeCCHii

79 3anaun Ha NPOLIEHTHI, DAHKOBCKHE BKJIAbI U
KPeIHTBI

20 3anaun Ha NPOLIEHTHI, DAHKOBCKHE BKJIabI U
KPeIHTBI

. 3amaqu Ha MpOLIEHTHI, OaHKOBCKUE BKJAABI U
KpeOuThbI

22 3anauyn Ha NPOLIEHTHI, DAHKOBCKHE BKJIa bl U
KPeIHTBI

23 3anaun Ha NpOLEHTHI, OAHKOBCKUE BKJIAAbI U
KPEHThI

24 3agayu Ha MPOLEHTHI, OAHKOBCKHE BKJIaIbl U
KpeOuThbl

25 3anauu Ha NpOLEHTHI, OAHKOBCKUE BKJIAAbI U

KPEeaHUThbI




Hpenc*raBneHHe 0 CXOOHMOCTH
NoCJICAOBATEJIBHOCTH, O CYMMHPDOBAHUH

86 BeckoHeuHO yOBIBAOILEH reOMeTPHYECKOH
NpOrpeccHu
IIpencraBiaeHune 0 CXOAUMOCTH

87 MOCAEAOBATENILHOCTH, O CYMMHPOBAHUH
HeckoHeuHO yObIBaloLIeli reoMeTpuieckoi
NpOrpeccHu

88 Merton MaTeMaTH4YeCKON UHAYKLHH

89 Meron MaTeMaTH4eCKOH HHAYKLIHN

% KontponbHas pabdora no teme "Uncnoseie
NOCAE0BATENBHOCTH U NPOrpeccun”

o1 KopeHs n-ii crenenu. CBoiicTBa KOpHA n-ii
CTeMeH!

9 Kopens n-ii crenenn. CBoHCTBa KOPH:A N-H
CTeNeH!

93 Kopens n-ii crenenn. CBONHCTBa KOPHA N-H
CTeNeH!

04 C're?eﬂb C pauMOHANBHBIM MOKAa3aTeNeM H eé
CBOHCTBA

95 Crenens ¢ panMOHANBbHBIM N10KA3aTEAEM H €€
CBOHCTBa

9% CTe?eHb C PAlOHANIBHBIM TTOKA3aTENEM U €€
CBOJCTBA
ToxnecTBeHHbIe MpeoGpa3oBaHUsA

97 BbIpa:KEHUH, copepkKallux KOpeHb n-H
CTeMeHH

98 ToxnecTBeHHbIe MpeoOpa3oBaHus




BbIpakeHUH, coaepyKalux KopeHb n-i
CTeNeHH

99

ToxnecrBeHHbIe Npeobpa3oBaHus
BBIPAXEHHH, COAEPKALIMX KOPEHb N-i
CTENEHU

100

ToxnecTBeHHbIe MpeoGpa3oBaHUs
BbIpakeHUH, COoepyKaliX CTENEHb C
paLHOHANbHBIM MOKa3aTeneM

101

ToxnecTBeHHBIE peoOpa3oBaHHs
BLIPAKEHHH, CONEPKALIMX CTENEHD ¢
PALHOHAJIBHBIM [TOKA3aTENEM

102

KontponbHast pabora no teme "Crenens ¢
paLHOHANBbHBIM MOKa3aTeaeM"

103

[Tosropenue u obobenue. Yucna u
BBHIYHCIICHH (3aMHCh, CPaBHEHHE, NEHCTBHSA C
AefCTBUTENIbHBIMH YHCIAMH, YHCIOBAs
npsMasi)

104

[Nosropenue u 0bobmenue. Yucna u
BbIMHCIICHHS (3aNHCh, CPABHEHHE, ASHCTBHS ¢
JeHCTBUTENIbHBIMH YHCIAMH, YHCIOBAs
npsMast)

105

IToropeHue u obodwenue. Yncna u
BbIYHCNICHH (TIPOLIEHTBI, OTHOLIEHH,
MPOTOPLIHH )

106

IMosropenue u 0bobmenue. Yucna u
BBIHCJICHHS {POLIEHTHI, OTHOLIEHMH,
NpPONOPLMHU )

107

INMosropenue u 0bobmenue. Yucna u




BbIYHCNIEHHS (pellieHue 3a0a4 U3 peaNbHOI
YKH3HU)

108

INosropenue u 0bodbmenue. Yucna u
BBIMHCJICHHS! {PeIleHHe 3a/a4 3 PeaybHOM
YKH3HH)

109

ITosTopenue u obobmenue. Yucna u
BbIYHCTIEHHA (OKpYTJIeHHe, NPUOIIKeHHE,
OLICHKA)

110

ITosropenue u ob6odbmenne. TekcTopbie
3a7a4H (pelIeHHe TEKCTOBBIX 33124
apubMeTHUeCKuM 1 aaredpanveckum
cnocobamm)

111

ITosropenue u obobeHue. TekcToBbIe
3agauu (peleHue TeKCTOBbIX 3aaay
apru(pMeTUIECKHM U aNreOpandeckum
cnocoGamu)

112

[TosTopenue u obobeHue. TekcToBbIe
3a1a4H (peleHHe TEKCTOBBIX 3a7a4
apupMeTIeCKuM U anrebpandecKum
cnocobamm)

[Nosropenne u 0d600menue. Texcropbie
3a7a4n (peleHHe TEeKCTOBBIX 3a7a4
apudMeTHIeCKHM U anreOpanyecKum
cnoco0aMHu)

114

ITosTopeHue u obobmeHne. TekcTOBbIE
3amaul (pelieHHe TeKCTOBbIX 3aJau
apupMeTHUeCKuM 1 aaredpanieckum
cnocobamu)




115

ITosTopeHue u obobmenne. TekcToBbIe
3a4a4H (pelIeHHe TEeKCTOBIX 3a/1a4
apupMeTHUeCKuM 1 aaredpanveckum
cnocodaMu)

116

IToeropenune u 00odmenne. Anredpanyeckue
BoIpaxeHUs (npeobpazoBaHue
anreOpanvecKux BbIpaKeHUH, COOePIKaLHX
CTEMEHb ¢ LIeJbIM NIOKa3aTeNeM)

117

ITosTopeHue u obobmeHue. AnreGpanyeckue
BoIpakeHUs (mpeolGpasoBaHue
anredpanyeckux BbIPaKeHUH, comepkallux
CTENEHb C LEJIBIM ITOKA3ATENEM )

118

INosropenue u 0bobmenue. Anrebpanyeckue
BbIpaXKeHUs (npecdpasoBaHye
aJredpanyecKHuX BbIPAXKEHUH, CONEPKAILHX
CTENEHb C LIEJIBIM ITOKA3ATENIEM )

119

[TosTOpenue H obobeHne. Anrebpanyueckue
BblpakeHUs (mpeolGpasoBaHue
anreGpanyeckuX BbIpasKeHUH, ComepKaIlnux
apu(pMeTHIeCKHii KBaAPaTHBII KOpeHB)

120

[Nosropenue u 0b6oOmeHue. Anrebpanyeckue
BbIpaXKeHUs (npecdpa3oBaHye
ayredpanyecKHuX BbIPAXKEHUH, CONEPKAILHX
apupMeTHIECKHI KBAIPATHBIN KOPEHB)

121

ITosTopeHue u obobmeHue. Anrebpanyeckue
BbIpakeHHd (mpeoOpasopaHye
ayredpanyecKuX BhIPAXKEHUH, COMEPKAILHX
apupMeTHIECKHIT KBAIPATHBIN KOPEHB)

122

INoeropenue u 0bodmenne. Anredpanyeckue




BbIpaskeHus (mpeoOpasoBaHue LEJIbIX H
ApoOHO-PaLIOHAIBHBIX BBIPAKEHHI )

123

IMosropenue u obobmenue. Anrebpanueckue
BbIpaXeHUs (Npeodpa3oBaHKe LEIbIX H
ApOoOHO-paLIMOHAIBHBIX BBIPAKEHHI )

124

[TosTopeHue u obobieHue. AnreGpanyueckue
BbIpa:keHUA (mpeoOpazoBaHre LeNbIX U
IpOoOHO-palMOHANBHBIX BbIPAaXKeHHI )

125

IMosropenue n obobmenue. Anrebpanueckue
BhIpAXEHU: (NPeoOPa30BaHHE LIEJIBIX H
ApOOHO-PaLMOHAIBHBIX BBIPAXKEHHI )

126

INosropenue u 0bobmenue. Anrebpanyeckue
BbIpakeHus (pa3yioskeHHe MHOTOUJIeHa Ha
MHOHTEJH, B TOM YKCJIE ¢ HCTONBb30BaHHEM
(hopMyJ COKpaLLEHHOTO YMHOKEHH)

127

[TosTopenue H obobeHne. Anrebpanyueckue
BbIpakeHus (pa3JioskeHHe MHOTOUJIeHa Ha
MHOXKHTEJIH, B TOM 4YHCJIC ¢ HCIIONB30BAHHEM
(hOpMYJI COKPALLIEHHOTO YMHOXEHHU)

128

[Nosropenue u 0bobmeHue. Anrebpanyeckue
BBIPAKEHHUA (PA3/IOKEHHE MHOTOYWIEHA HA
MHOQKHTEJIH, B TOM YHCJIE ¢ HCIIONB30BAHHEM
(hOpMYJT COKPALLEHHOTO YMHOKEHHA)

129

ITosTopeHue H obobimeHne. AnreGpanyeckue
BbIpaxkeHUd (MOAeNMpPOBaHKe C MOMOLIBIO
(hopMyJ1 peaNbHBIX MPOLECCOB U ABJICHUIT)

130

@yHK1LHY (MOCTPOSHUE, CBOHCTBA
H3Y4YEHHBIX )YHKLHIH)




ITosTopenue u obobmenne. PyHKUHN
131 (mocTpoeHue, CBONHCTBA M3Y4EHHBIX
byHKIHIT)

Ioeropenne u 000dmeHne. PyHKLMU
132 (mocTpoeHue, CBONHCTBA M3Y4EHHBIX
byHKLHIT)

ITosTopenue u obobmenne. PyHKUHN
133 (rpaduueckoe peleHre ypaBHeHHI H UX
CHCTEM)

INosropenue u 0bobmenne. PyHKIMU
134 (rpaduueckoe pelneHye ypaBHEHHH H 1X
CHCTEM)

135 HToroeas KOHTpoJibHaA paboTa

[TosTopeHue H obobeHne. PyHKLHN

136
(MoIenUpoBaHHE PeaNbHBIX MPOLIECCOB)

OBIIEE KOJMYECTBO YACOB IT1O ITPOTPAMME

136







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBI

7 KIIACC
Kon o
ﬂpOBepﬂeMble NPEeAMETHBIC PE3YJAbTATHI OCBOCHHHA OCHOBHOH
npoBepsieMoro 5
00pa3oBaTeIbHON NPOrPaMMBbI OCHOBHOTO 001m1ero o0pa3soBanust
pe3yJibTarTa
1 Uucna v BbIYHCIEHUS
! BbInonHaTh, coueTas yCTHBIE W MHUCbMEHHbIE TMPHEMBI, apuMeTHIeCKue
1. NEMCTBHSA C PALlMOHAIBHBIMHU YHCJIAMH
Haxonuth 3HaueHMs YHCIOBBIX BBIPAKEHWH, MPUMEHATH Pa3HOOOpa3HbIe
12 cnocoObl M TPUEMBI BBIMUCIEHHS 3HAUYEHMH JPOOHBIX BLIPAKEHHIA,
coaepxKaiux OObBIKHOBEHHbBIE M AECATHUHBIE APOOH
[TepexoauTb OT OAHOH (HOpPMbI 3aMuUcH YKceN K Apyroi (nmpeodpa3oBbiBaTh
13 NECSATHUYHYIO ApoOb B OOBIKHOBEHHYH), OOBIKHOBEHHYKO B JAECATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO IeCATUYHYIO APOOb)
1.4 CpaBHHUBATD U yIOPSAOUHBATH PALIHOHAJIBHbIE YHUCTIA
1.5 Oxpyrisars uncna
BbIMONHATE NPUKMAKY W OLEHKY pe3yJibTaTa BbIUUCIEHUH, OLIEHKY
1.6 3HAUEHUN YUCIOBBIX BBIPAKEHUIN. BBIMOMHATE JEHCTBUS CO CTENEHSIMU C
HaTypaJbHbIMHU TOKa3aTesIMU
17 [IpumMeHATs TNpPH3HAKM  AENUMOCTH, pPAa3IOKEHHE HA  MHOXHTENIN
‘ HATYPaJbHBIX YHCEJ
Pemate nmpakTHKO-OPHEHTUPOBAHHbIC 3a7a4H, CBS3aHHBIE C OTHOLICHHEM
18 BEJIMUHH, MPONOPLIMOHATBHOCTBIO BEJIUYHH, MPOLIEHTAMH,
' MHTEPNPETUPOBATE PE3YJbTAThl PELUEHUs 3a7ad C Y4€TOM OrpaHUYeHuid,
CBSI3aHHBIX CO CBOMCTBaMM paccMaTpHBaeMbIX OObEKTOB
2 Anrebpanyeckue BbIpaKEHHsI
21 Hcnonp3oBath anredpandeckyrd TEPMHHOIOTHIO U CUMBOJIMKY, PUMEHSTD
' eé B mpoLecce OCBOeHHs y4eOHOro MaTepuaa
50 Haxonuth 3HaueHus OyKBEHHBIX BBIPAXKEHWIl NMPH 3aJaHHBIX 3HAYEHHSX
' nepeMeHHbIX
3 BbimonHsaTh  npeoOpa3oBaHWs  LIENOr0  BbIPAKEHMs B MHOIO4JIEH
' NpUBEIeHUEM MOJ00HBIX ClIaraeMbIX, PAaCKpbITHEM CKOOOK
24 BbIMONHATH yMHOXXEHHME OIHO4YICHAa HAa MHOTOYWIEH W MHOTOWIEHAa Ha
' MHOTO4JIEH, MPUMEHATb (POPMyJIbl KBaZpaTa CyMMBbI U KBapaTa pasHOCTH
Ocy1uecTBisATh pPa3ioKeHHe MHOTOYIEHOB HAa MHOJKUTEIH C I[OMOLIBIO
25 BbIHECEHMsl 32 CKOOKM 0OIIero MHOKHTENs, TIPYNIHUPOBKHU Cllaraembix,
npUMeHeHHUs: POPMYJI COKPALLIEHHOTO YMHOKEHUS
26 [TpumensaTs npeoOpa3oBaHus MHOTOUICHOB AJIS PEIUEHHS PA3IHYHBIX 3a7a4




M3 MATEMATHKH, CMEKHBIX IMPEIAMETOB, U3 peaHbHOﬁ MPaKTHKH

Hcnonp3oBaTh CBOMCTBA CTEMEHEH C HATYpPaJbHBIMH TMOKA3aTeIsAMHU AU

i npeoOpa3oBaHus BHIPAKEHHH
3 YpaBHEHUs U HEPABEHCTBA
Pewate JiMHelHbIE YpaBHEHHs C OAHON MEpPEeMEHHOMN, MPUMEHsis NpaBuia
3:1 nepexosia OT UCXOJHOrO YPaBHEHHUsl K paBHOCUIbHOMY emy. IIpoBepsTs,
ABJISIETCS JIM YUCJIO KOPHEM YPAaBHEHMS
32 [IpumensTh rpadguueckue METOAb! MPHU PEIIEHUH JIMHEHHbIX YPaBHEHUH U
' HX CUCTEM
33 ITonOupate npuMepsl map Yuces, SBJIAOLIMXCS PELIeHUeM JHHEHHOro
yPaBHEHMsI C IByMsl IEPEMEHHBIMU
CTtpouTh B KOOPAMHATHON IJIOCKOCTH IpauK JHMHEHHOro ypaBHEHUs C
34 NBYMsI TMEPEMEHHBIMH, [OJb3ysCh TIpaQUKOM, MPUBOAUTH IPUMEPbI
pelIeHusl ypaBHEHUS
35 Pewmate cucteMbl ABYX JIMHEHHBIX YPaBHEHUIH C BYMs NEPEMEHHBIMH, B
' TOM 4HCiIe rpapuyeckn
CocraBnsiTe M peliaTh JIMHEHHOE ypaBHEHHME WM CUCTEMY JIMHEHHbBIX
3.6 YpaBHEHUH MO YCJIOBHIO 3a7a4M, WHTEPNPETHUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4M MOJIyYEHHbII pe3ysibTaTt
4 Koopaunars! 1 rpaduku. @yHKUUMU
N300paxkaTp Ha KOOPAWHATHOH MNPsIMOH TOYKH, COOTBETCTBYIOLLHE
4.1 3aJaHHBIM KOOpAMHATAM, Jy4H, OTpPEe3KH, MHTEPBaJbl, 3aMHCbIBAaTh
YHCJIOBBIE MPOMEXKYTKH Ha aNreOpanieckoM si3bIKe
42 OTmeyaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH M0 3aJaHHBIM KOOpAHHATAM
43 Crpouts rpaduku auHeitHbx QyHkuuid. Ctpouts rpaduk GyHKIMU y = [X|
OnuceiBaTh € MOMOMIBIO (DYHKLHUIT M3BECTHbIE 3aBUCHMOCTH MEXKAY
44 BEJIMYUHAMHU. CKOPOCTb, BPEMSI, PACCTOSIHUE, LICHY, KOJIU4Y€CTBO, CTOUMOCTbD,
MPOU3BOUTEIBHOCTD, BpeMsi, 00bEM paboThI
4.5 Haxonuth 3HaueHue QyHKIMU 110 3HAYEHUIO €€ apryMeHTa
ITonumate rpaduyeckuii criocod npeacraBieHus U aHa M3a WHPOPMALHH,
4.6 M3BJIEKaTb U HHTEPIPETUPOBATH HMH(POPMALMIO U3 TIpapHUKOB peasbHbIX
NIPOLIECCOB U 3aBUCUMOCTEMH
8 KUIIACC
Kon o
IlpoBepsiemMble NpeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOMH
NPOBEPsSIEMOro 5
Dy 00pa30BaTeIbHONH NPOrPpaMMbI 0CHOBHOI0 00mero 00pa3oBaHust

1

Yucna U BBIYUCIIEHUS

1.1

Hcnonb3oBaTh HayallbHbIE NnpeacTaBlICHHsI O MHOKECTBE JeMCTBUTENIbHbIX




yucen JUIi  CPaBHEHMs, OKpYIJIEHMs W BbIYMCIEHHWil, u300paxkarh
NEHCTBUTE/IbHBIC YUC/IA TOYKAMH HA KOOPAWHATHON NPAMOil

12

[TpumenaTs noHATHE apuPMETHHYECKOrO KBAaAPAaTHOrO KOPHs, HaXOAHThb
KBaAPaTHbIE KOPHM, MCHOIBL3YS IIPH HEOOXOOMMOCTH  KaJIbKYJISITOP,
BBITIOJIHATL MPEOOpPa30OBaHUsl BBLIPAKEHHI, COAEPIKALMX KBAAPATHbLIC
KOPHH, UCMOJb3Ysl CBOHCTBA KOPHEH

13

Hcnonb3oBath 3anucu OOJbIIMX M MaJIbIX YHCEN C MOMOILBI JECSITHYHBIX
npobeit u creneneit yucna 10

Anrebpanueckue BbIPAXKEHHs

2.1

[IpumeHsaTr NOHATHE CTENEHH C LeAblM MOKAa3aTeaeM, BbIMOIHATh
npeoOpa3oBaHys BBIPAKEHUH, COAEPIKALUX CTEMNEHHU C LeIbIM ITOKAa3aTeneM

22

BbINONHSATD TOKAECTBEHHBIE NMPE0OPa30BaHusl PALMOHAIbHBIX BbIPAKEHHUI
Ha OCHOBE TMpaBWJI AEWCTBHII HaJ MHOroYJieHaMH H anrebpandyecKumu
apobsiMu

23

PacknaabiBaTh KBaAPaTHbII TPEXUIEH HA MHOKHUTEIN

24

[TpumensTh npeoOpa3oBaHus BLIPAKEHUI AN PELICHUs Pa3IMYHBIX 337134
13 MaTEeMAaTHKH, CMEKHBIX MPEOMETOB, U3 PEAIbHOH MPAKTUKH

VYpaBHEHMs U HEPABEHCTBA

3.1

Pewate nuHeliHble, KBaJipaTHbIE YPaBHEHUS U PallMOHAJIbHbIE YPaBHEHUS,
CBOJISILIIUECS] K HUM, CHCTEMBI JIBYX YPaBHEHHI C IByMsl epeMEHHbIMU

(OS]
30

[IpoBoauTk npocTeiine HCCIeAOBaHUsA YPABHEHHH U CUCTEM YPAaBHEHUI, B
TOM 4HCJIE ¢ TIPUMEHEHHEeM rpapuuecKux MpeacTaBieHuil (yCTaHaBIMBATD,
HUMEET M YPaBHEHHE WM CHUCTEMa YPAaBHEHUH PELICHHs, €CIH HMEET, TO
CKOJIbKO, U TIpOovee)

33

[TepexonuTh OT cioBecHON (GOpPMYIMPOBKH 3anayu K €€ anrebpanyeckoii
MOJI€IM C TOMOIIBIO COCTABJIEHUSI YPABHEHHsI MJIM CUCTEMbl ypaBHEHUH,
MHTEPIIPETUPOBaTh B COOTBETCTBMM C KOHTEKCTOM 3a/1auyd IOJyYEHHbIH
pesyJbTar

(U]
Y

[IpumensTe CBONCTBA HYHCIOBBIX HEPABEHCTB IUIsl CPABHEHUS, OLICHKH,
pelaTth JUHEHHbIE HEPABEHCTBA C OJHOM MEPEMEHHON M HUX CHCTEMBI,
naBaTh rpaguuecKkyr0 HWLTIOCTPALMI) MHOXKECTBA PEIIeHUN HEPaBEHCTBA,
CHCTEMBbI HEPABEHCTB

DyHKUMH

4.1

IToHuMaTe ¥ UCTIONB30BaTh (YHKLHOHAIbHbBIE MOHATHS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKHE OOO03HAUYeHMs), ONpeneNsiTb 3HaYeHue (QYHKUUU [0
3HAYEHHIO apPryMEHTa, ONpeeNsiTh CBOHCTBA PyHKLMH 1O €€ rpaduky

42

Ctpouts rpaduku 31eMeHTapHbIX (YHKLMI BUAA!
y=k/x




kix

Y =XKLy =%, y = [

, OIUChIBATb CBOWCTBA YHUCIOBOW (PYHKLMU MO €€

rpaduky
9 KNIACC
Kon =
IIpoBepsiembie npeaMeTHbIE Pe3YJbTATHI 0CBOEHHS 0CHOBHOM
NPOBEPSIEMOro =
o0pa3oBaTe/ibHOMH NPOrpaMMbl OCHOBHOI0 0011ero oopasoBanms
pe3yJbTaTa
1 Yucna v BIMUCIEHUS
1.1 CpaBHHMBATB U yNOPSIIOYUBATE PALIHOHAIBHBIC U HPPALIMOHAILHBIC YHCIA
BoinonusiTe apudmeruyeckue HAEWCTBUS € pPaLMOHAIBHBIMH YHCIIAMM,
1.2 coyerass YCTHbIE M IHUCbMEHHBIE TPUEMBI, BBIMOJHATH BBIYUCIEHUS C
UppaLHOHAIbHBIMU YHCIAMH
3 HaxonuTh 3HayeHusi cTeneHel C LEeJbIMH TOKa3aTeAiMH W KOpPHEH,
1. BBIUUCIATH 3HAUEHHUS YUCIIOBBIX BBIPAIKEHU
14 OxpyraTh [OEHCTBUTENIbHBIE YHCHA, BBIMOJHATH TNPUKHAKY pPe3ysbTaTta
' BBIUUCJICHHI, OLIEHKY YHCJIOBBIX BBIPAKEHUI
2 VYpaBHEHUs U HEPABEHCTBA
21 Pewate JiMHEliHbIE W KBaJpaTHbIE YPaBHEHMs, YPABHEHMUs, CBOJSLIHECS K
' HUM, npocTeiiine IpoOHO-paliMoOHaAIbHbIE YPaBHEHMUS
Pemarb cucreMbl ABYX JHHEHHBIX YPaBHEHHIl C ABYMsI MEPEMEHHBIMH U
22 CHUCTEMbl IBYX YpaBHEHMI, B KOTOPBIX OIJHO YpPaBHEHHE HE SBJSIETCS
JINHEHHBIM
Pewrate TEKCTOBbIE 3ajaud ajreOpauyecKUM CrocodboM ¢ TMOMOLIbIO
2.3 COCTaBJIEHMS] ypPAaBHEHUS WJIM CHCTeMbl JABYX YpPaBHEHUH C ABYMs
nepeMeHHbIMU
IIpoBoauTh npocTeiiine UCCAeA0BAHNUS YPABHEHUIH U CUCTEM YPaBHEHUH, B
24 TOM HHCJI€ C TPUMEHEHHeM rpaduuecKux MNpencTaBieHuit (Hampumep,
' yCTaHAB/IMBATh, UMEET JIM YPaBHEHHE WM CHCTEMa YPaBHEHHil pelleHus,
€CJIH UMEET, TO CKOJIBKO)
Pewate nuHeliHble HEPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, HM300pakaThb
255 pellieHre HEPABEeHCTB HA 4YHUCJIOBOW MPsSMON, 3aMMChiBaTh pELIEHUE C
MOMOLIBIO CUMBOJIOB
Pewarb cucTemMbl JIMHEHHbIX HEPABEHCTB, CHCTEMbl HEPABEHCTB,
26 BKJIIOYAIOLITNE KBa)LIpaTHO? HepaBeleTBo, n300paXkaTb PELIEHHE CHCTEMBI
HEPABEHCTB HA YMCJIOBOH MPsAMOH, 3aMHMCBHIBATL PELICHHE C TMOMOILLBI)
CHUMBOJIOB
27 Hcrnonb3oBaTh HEPaBEHCTBA MPU PELISHUH PA3JIMYHBIX 3a/1a4




DyHKIMHU

Pacno3naBate (yHkumm n3yueHHbIX BuAOB. [lokasbiBaTh CXxeMaTU4eCKH
pacmonoXeHue Ha KOOPAMHATHONH MIOCKOCTH rpadukos (yHkuumii Buna:

5

% y=kx, y=kx+tb, y=kXx, y=ax’+bxtc¢, B 3aBUCUMOCTH OT 3HAYEHHIi
k03¢ HHLHEeHTOB, ONMKUCHIBATL CBONCTBA ()yHKILMIT

39 IToka3piBaTh CXEMAaTUYECKH PACIOJNOKEHHE Ha KOOPJAMHATHOW IUIOCKOCTH
rpadukoB QyHKUMIA BUaa y = VX, y = |X| 1 OnUCHIBaTh CBOWCTBA (DyHKIHI

33 Ctpouts 1 u300pakaTh CXeMaTH4eCKu rpaduky KBaAPATHYHBIX (DYHKLIHI,
OTMHUCBIBATH CBOMCTBA KBaAPATHUHBIX (YHKIHIT MO uX rpadukam

- Pacnio3znaBate kBaapatuuHyo QYHKIHIO 110 GopMysie, IPUBOAUTE MPHMEPHI
KBaIpaTUUHBIX (DYHKLIMIT U3 peasbHO KU3HH, PU3HKH, TeOMeTpUH

4 Apudmerrueckasi U reoMeTpHYECKasl MPOrpeccHu

47 Pacrio3HaBate apu(pMETHUYECKYIO U TIE€OMETPHYECKYIO MpPOrpeccuy Ipu
pa3HbIX criocobax 3agaHus
BbIMONMHATL  BBIMHCIEHUST C HCMONb30BaHHEM (opMyn #-ro  dneHa

42 apupMeTHIeCKOl M TeOMETPUYECKOH TMPOrpeccHii, CyMMbl MEPBBIX N
4JICHOB

43 H300paxare 4leHbl [OCJIEA0BAaTENbHOCTH TOYKAMHU HAa KOOPAMHATHOM
TUIOCKOCTH
Pemiath 3a1a4M, CB3aHHbIE C YMCIOBBIMHU IOCJIEA0BATEIbHOCTSIMH, B TOM

44 YHUCae 3a7aud M3 PEeaJbHON JKM3HU (C MCMOMb30BAHMEM KAJIbKYJSATOPA,

U POBBIX TEXHOIOTHIT)




INPOBEPSEMBIE SJIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon [IpoBepsieMblil 2J1eMEHT COAEPKRAHHUSE
1 Yucna 1 BBIMUCICHUS
Jpobu 0OBIKHOBEHHbIE U AECATUYHbIE, IEPEXOA OT OAHOMH (HOpMBI 3anucu apodeit
1.1 K apyroii. [lonaTHe pauoHanbHOrO YMUCiA, 3aMUCh, CPABHEHHE, YIOPAAOUNBAHNE
PALMOHATBHBIX YHUCEI
12 Apudmernyeckue AEHCTBUS C palMOHAJIbHBIMU 4uciaMH. PelieHue 3azad U3
peasibHOM NMPaKTUKU Ha YacTH, Ha Jpodu
13 Crenenb ¢ HaTypaJbHBIM [OKa3aTeleM: OmpeaeneHue, mnpeodpasoBaHue
' BBIPAXKEHUIT HA OCHOBE OTPEIECHNUs, 3aMTUCh OONIBIINX YHUCET
14 [TpouenTsl, 3anmuCh MPOLIGHTOB B BUAE Apodu u Apodu B BuAE npoueHTos. Tpu
' OCHOBHBIE 3a[1a41 Ha MPOLEHTHI, PEIIEHHE 3a7a4 U3 PeaIbHOM NMPAKTUKU
15 IIpriMeHeHe NMPU3HAKOB AETMMOCTH, Pa3JIOKEHHE Ha MHOXKHUTENIH HaTypasibHbIX
qucen
1.6 PeanpHble 3aBUCHMOCTH, B TOM YHCJIE NIPsiMast ¥ 0OpaTHast MPONOPLUHOHAIBHOCTH
2 Anrebpanyeckue BbIPpaKeHUs
21 IlepeMeHHbIE, YUCIIOBOE 3HAa4Y€HWE BBIPAKEHUS] C MepeMeHHOi. JlomycTtumebie
3HA4YEeHUs EPEMEHHBIX
2 IIpencraBneHne 3aBUCMMOCTH MEXAY BeNUYMHAMU B BuUue  (Hopmyibl
Bbruucnenus no Gopmysiam
23 [TpeoOpazoBanne OyKBEHHBIX BBIPAKEHHIT, TOXKIECTBEHHO PABHBIC BHIPAKEHHSI
24 CroiicTBa CTENEH! ¢ HaTypaJbHbIM MOKa3aTeleM
25 Opnnounenbl u MHorowieHbl. CreneHb MHorowieHa. CnokeHue, BbIYUTAHMUE,
' YMHOKEHHUEe MHOT'OUJIEHOB
26 DopMyJibl COKPALIEHHOTO YMHOXEHMs: KBaApPaT CyMMbl M KBaJpaT Pa3HOCTH.
' Dopmysia pa3HOCTH KBaApaToOB. Pa3oxkeHne MHOrOUICHOB HA MHOXKHUTEIH
3 YpaBuenus
31 VpaBHeHHe, KOpEHb yprHeHm, npaBuiia npeoOpa3oBaHUsi  ypaBHEHMS,
PaBHOCHJIBHOCTb YPaBHEHHI
32 Jluneiinoe ypaBHEHHE C OJHONM NEPEMEHHOH, YHUCIO KOPHEH JMHEHHOro
ypaBHEHUsl, PELICHHUE IMHEHHBIX YPaBHEHUN
33 CocraBiieHue ypaBHEHMi IO YCJIOBMIO 3ajaud. PelleHue TEKCTOBBIX 3a1ay C
MOMOLIBIO YPABHEHHIT
34 JluneliHoe ypaBHEHHUE C ABYMS lIEPEMEHHBIMU U ero rpaduk
Cucrema nByX JHHEHHBIX ypaBHEHHH C AByMs MepeMeHHbIMHU. Pemienue cucrem
35 ypaBHeHuii crnocobom mnoxacraHoBku. [IpumMepsl pemeHuss TEKCTOBBIX 3adad C
MOMOIIBIO CHCTEM YPaBHEHHI




-+ Koopauuatse! u rpaguku. DyHKUUU
4.1 Koopaunara To4uku Ha npsMoii
iB Uucnosrle mpomexxyTku. PaccTosHue Mexay ABYyMs TOUYKaMH KOOPAMHATHOM
' npsAMoi
43 [IpsiMoyroibHast f:m"rema KoopauHat, ocu Ox u Oy. ABcumcca 1 OpAMHATA TOYKH
Ha KOOPJIMHATHOM MJIOCKOCTH
44 [Tpumepsr r*;iacbm(os, 3apaHHbIX (opmyramu. Urtenue rpaduKOB peanbHBIX
3aBHCUMOCTE
4.5 [Tousitne ¢pynxuuu. I'padux pynkuun. CpoiicTa GyHKLMI
4.6 Jluneiinas pynkuus, e rpaduk. I'paduk GyHkuun y = x|
4.7 I'paduyeckoe perieHne TUHEHHBIX YPABHEHHIT U CUCTEM JINHEHHBIX YPaBHEHUI
8 KUIIACC
Kon [IpoBepsiembiii 2JIeMEHT COAePKRAHHSA
1 Yucna 1 BIMUCIEHUS
11 KBanpatublii kopenb u3 uucia. [lonsatue 00 wuppauMoOHaNIbHOM —HHCITE.
HecsaTuunbie npuOIMKEeHUS UPPALMOHATbHBIX YHCE
CpoiicTBa apuMeTHuecKknx KBaJPaTHbIX KOPHEH M MX MpPUMEHEHHe K
1.2 npeoOpa3oBaHUIO YHUCIOBBIX BbIPAKEHUH M BblUMCIEHHUsM. [leficTBUTENbHBIE
quciaa
1.3 Crenenb ¢ 1iespIM nokasaresneM U eé coiictBa. CTaHaapTHas 3aMuch Yyucia
2 Anrebpanyeckue BbIpaKeHUs
2.1 KBanpaTHblii TpEXUIIEH, Pa3/IOKEHNE KBAAPATHOTO TPEXUIEHA HA MHOKHUTENN
2.2 Anrebpaunyeckasi 1podb. OCHOBHOE CBOICTBO anredpanyeckoii Apodu
2.3 Cnoxxenue, BBIMUTAHHE, YMHOXKEHHUE, eIeHHe anredpanyueckux apodeit
24 ParnoHanbHbIe BBIPaKEHUS U UX Mpeodpa3oBaHue
3 VYpaBHEHHs U HEPABEHCTBA
31 KBanpaTtHoe ypaBHeHue, ¢Gopmysia KOpHEH KBajpaTHOro ypasHeHus. Teopema
Buera
32 Pemenune ypaBHeHuU, CBOAALIMXCS K TUHEHHBIM U KBaJAPATHBIM
33 [Tpocreiimue ApOOHO-PALIMOHATBHBIE YPABHEHUS
I'paduyeckass uHTEprperauysi ypaBHEHHI C JBYMs IEPEMEHHbIMU W CHUCTEM
34 JAUHEHHBIX YPaBHEHUN C JByms nepemMeHHbIMH. IIpumepel peweHus cucrem
HEJTMHENHBIX YPABHEHHH C IByMs IEPEMEHHBIMU
3.5 PereHne TEKCTOBBIX 33134 anredOpandeckum crnocobom
3.6 Hucnosble HEPABEHCTBA M UX CBOMCTBA
3.7 HepaseHCTBO € 0/1HOI rnepeMeHHOH




3.8 PaBHOCHUJILHOCTH HEPABEHCTB
39 JIunelinple HEPABEHCTBA C OHOM MEPEMEHHOMN
3.10 CucreMbl TMHEHHBIX HEPABEHCTB C OAHOM NEPEMEHHON
4 DyHKLUMH
41 [Monstue Qynkumun. OOnacte onpeneneHUss U MHOKECTBO 3HAYEHHH (DYHKLIUH.
' Cnoco0Obl 3apanus GyHKLMi
4.2 I'paduk pynkuun. Yrenue cBoiicTs pyHkLuu no e€ rpaduxy
43 [Tpumeps! rpadukoB GyHKLMIA, OTpaXKarOIIUX peajibHbIE MPOLIECCHI
44 OyHKUMY, ONUCHIBAKOLIME MPsIMyHd M OOpaTHYK  MPONOPLHOHANIbHBIE
3aBUCUMOCTH, UX rpaduku
4.5 Dynkuuu y —x7, y = x7
4.6 @yukuun y = Lx, y = |x|
4.7 I'paduueckoe peineHue ypaBHEHUIA U CHCTEM YpaBHEHUIN
9 KUIIACC
Kon IIposepsiemblii 31eMeHT COAEPKRAHUSA
1 Yucna v BeIMUCITEHUS
11 PanpoHanbHble 4HCIA, HMPPALMOHAIbHBIE YHCIA, KOHEYHble M OECKOHEUHbIe
JeCATHYHBIE TpOo0u
MHOXeCTBO AEHCTBUTENBHBIX HYHCEJ, ACHCTBUTENbHbIE YHCIA KaK OECKOHEUHbIE
12 necsaTuuHble npodu. B3auMHO ONHO3HAYHOE COOTBETCTBHE MEKAY MHOMKECTBOM
NEHCTBUTENBHBIX YHCEI W KOOPAMHATHON mnpsimoit. CpaBHeHME OeHCTBUTEIBbHBIX
qyucen
1.3 Apubmernueckue neicTBUs C N€HCTBUTEIbHBIMU YHCIAMU
Wsmepenus, npuOnmkenus, oueHku. PasMepbl 0OBEKTOB OKpyIKAKOLIEro MHPA,
14 IUIMTEeIBHOCTh TPOLECCOB B OKpyxawomem Mupe. Ilpubmmkénnoe 3HaueHue
BEJIMUUHBI, TOYHOCTb mnpuOmmwkenus. Oxpyrnenue umcen. Ilpukmpka u oueHka
pe3yJIbTATOB BbIYUCICHHI
2 VYpaBHEeHMs U HEPABEHCTBA
2:1 VYpaBHEeHMs C O/IHOM NepeMEHHON
22 JIuneiinoe ypasHeHnue. Peuienue ypaBHeHUH, CBOAALIMXCS K JIMHEHHBIM
23 KBanpaTtHoe ypasHenue. Pemenne ypaBHeHUH, CBOASALINXCS K KBaJAPATHBIM
24 BHKBanpfm{oe ypaBHeHue. IIpumepbl pelneHuss ypaBHEHUN TpeTbeil U 4eTBEPTOM
CTENEHEH Pa3IoKEHUEM Ha MHOKUTENH
2.3 Pemenne npobHO-paLinOHANBHBIX YPaBHEHUH
2.6 Cucrems! ypaBHeHU
2.7 VYpaBHeHHE C IByMsl IEPEMEHHBbIMHU U €ro rpaduk




2.8

PeuieHne cucTeM ABYX JIMHEHHbIX YPaBHEHHH C ABYMs IIEPEMEHHbIMU

Perenue cucreM AByX ypaBHEHMI, OHO U3 KOTOPBIX JIMHEHHOE, a IPyroe — BTOPOi

29
CTeNneHn
2.10 ['paduueckas MHTEpNpeTaLusi CUCTEMbl YPaBHEHHH C IBYMsI lepeMEeHHbIMU
2.11 Pewienue TeKCTOBBIX 3a/1a4 aaredpanyeckumM criocodoom
2.12 Yucnosele HEPaBEHCTBA U UX CBOMCTBA
2.13 Pemienne nuHEHHBIX HEPABEHCTB C OAHOH NEPEMEHHON
2.14 Pelienue cucTeM JIMHEWHBIX HEPABEHCTB C OHOM MepeMeHHOMN
2:15 KBanpaTHbie HEpaBeHCTBA
216 I'paduueckas wuHTEpHIpeTalMss HEPABEHCTB M CHUCTEM HEPABEHCTB C [BYMs
' TIepPEeMEHHBIMU
3 DyHKUNH
31 KBanpatuunas pyHkuus, e€ rpagpuk u cpoiicrsa. Ilapabona, KOOpAMHATHI BEPIIMHbI
' napaboJibl, OCb CAUMMETPHH TTapadoibl
32 I'paduxu pyuxumii y=kx, y=kx+b u ux cBoiicrea
33 I'paduxu pynkumii y=k/x, y = x* u ux cBO¥HCTBA
34 I'padpuxu GyHKIMI , M UX CBOICTBA
4 Yucnosele NoCne10BaTENbHOCTH
g Onpenenenne u cnocoObl 3amaHUs YUCIOBBIX IOCNEAOBATENbHOCTEH. 3amaHue
TIOC/IEIOBATEIHOCTH PEKYPPEHTHOI (hopmynoit u Gopmynoii #-ro uneHa
4 Apudmernueckas nporpeccusi. RopmMyiibl #-ro 4ieHa apuPMETUIECKOH MPOrpeccuH,
' CYMMbI TIEPBbIX /1 YJICHOB
43 I'eomerpuueckas nporpeccusi. POpMyJibl #-r0 4JieHa N€OMETPUYECKON MPOrpeccu,
CYMMBbI MEPBbIX /7 YJICHOB
44 H300parxenne 4ieHOB apudMeTHUeCKOH 1 reOMETPUYECKOH MPOrpeccuii TOUKaMH Ha
KOOPAMHATHOHN MJIOCKOCTH. JIMHEHHBII U 9KCNOHEHLMAIbHBIN POCT
4.5 CnoKHBIE MPOLIEHTBI




IMPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMMbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSI

Kon
NpPOBEPSIEMOro
TpeboBaHusi

[IpoBepsiembie TPeGOBAHNS K PEIMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHOH 00pAa30BaATEILHON NPOrPAMMBI OCHOBHOTO 001Iero
oOpa3oBanusi Ha ocHoBe PI'OC

VYMeHHe onepupoBaTh MOHITHAME: MHOXECTBO, MOJMHOKECTBO, OMEpaLiu
HaJ MHOJKECTBAMH; YMEHHE ONEePUPOBATh MOHATUSAMHU: rpad, CBsA3HbBIH rpad,
IepeBo, LMKJ, MPUMEHATh X MPU PELIEHHH 3a7a4;, YMEHHE HCIOIb30BaTh
rpaduuecKkoe TMPEeNCTaBICHHE MHOXECTB [ OMHCAHHA  PeabHBIX
MPOLIECCOB U SIBJICHHH, TIPH PEIICHIH 33/1a4 U3 APYTUX Y4eOHBIX MPEIMETOB

YMeHue onepupoBaTb TMOHSATUSAMM: ONpEAENEHHE, aKCHOMa, Teopema,
JI0Ka3aTejbCTBO,  YMEHHE  pPacro3HaBaTb  UCTUHHBIE M JIOXKHbIE
BbICKA3bIBaHMs, [PHUBOAUTL TMPUMEPbl W  KOHTPIPUMEPBLI, CTPOUTH
BBICKA3bIBAHHs U OTPULIAHUS BbICKA3bIBAHUIA

YMeHue onepupoBarh TMOHSITHSMHU. HaTypajbHOE YMCIO, TMPOCTOE WU
COCTaBHOE YHCJIO, NEIUMOCTb HATYPAJIbHBIX HHCEJN, MPU3HAKH AETUMOCTH,
LeJI0e YHCII0, MOAY/Ib YHCIA, OOBIKHOBEHHAss OpoOb M AecsiTu4YHas OpoOdb,
CTaHIAPTHBIH BUJA YMCJA, PALMOHAIBHOE YHCIO, UPPALIMOHAIBHOE HHCIIO,
apuMeTHUeCKUl KBaApPaTHBIN KOPEHb, YMEHHE BBIMOJNHATL ACHCTBHUS C
YHUCIAMH, CPABHHMBATh M YMOPSAOYMBATH YHCHA, MPEACTABIATb YHCIA HA
KOOPAMWHATHOH MNpsIMOH, OKPYIVISATH YWCNA, YMEHHE [eNaTh NMPUKUAKY H
OLIEHKY pe3yJIbTaTa BbIYHCICHUH

VMeHue onepupoBaTh MOHSTHUSIMHU. CTENeHb C LENbIM [0Ka3aTesem,
apudMeTHUeCKUii KBaIpaTHbI KOPEHb, MHOTO4JIEH, ajiredpanyeckas Apoob,
TOXIECTBO, 3HAKOMCTBO C KOpPHEM HaTypaJbHOW crerneHu Ooublie
€IMHHLIbI, YMEHHE BBIMOJIHATh PacuéThl 1Mo (Gopmysam, npeodpasoBaHusI
LeJbIX, JpOOHO-palMOHAIBHBIX BBIPAKEHHH M BBIPAKEHHWH C KOPHSIMH,
pasyokeHHe MHOrouJieHa Ha MHOJKHTENM, B TOM YHCJIE€ C MCIOJIb30BAaHHEM
(bopmy1 pa3HOCTH KBaAPATOB U KBAIPaTa CyMMBI U PA3HOCTH

Ymenue omnepupoBaTh MOHATUAMH. 4YHCIOBOE PAaBEHCTBO, YPAaBHEHHE C
OHOI MEPEMEHHOMH, YHCI0BOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM,
yMEeHHe pellaTb JIMHEeHHble W KBaJpaTHbIE YpaBHEHUs, JIpoOHO-
pPaLMOHAIbHbIC YPABHEHHUS ¢ OJHOH MEPEMEHHOM, CUCTEMBbI IBYX JIMHEHHBIX
ypaBHEHUI, JTMHEIHbIe HEPaBEHCTBA U UX CUCTEMBI, KBaJIpaTHbIE H APOOHO-
paLMOHa/IbHbIE HEPABEHCTBA C OJHON IEPEMEHHON, B TOM 4YHUCIE IpH
pelIeHn 3a7a4 U3 APYrUX NPEAMETOB M IMPAKTUYECKHX 3a1a4;, YMEHHE
UCIIOJIL30BaTh KOOPAMHATHYKO MPSAMYK M KOOPAMHATHYIO IJIOCKOCThH IJIA
n300paKeHHsl PeLeHHH YPaBHEHUH, HEPABEHCTB U CHCTEM

Ymenne onepupoBaTb NOHATHAMM: (QyHKUMA, rpadux QyHKLUH, HYJIH
(yHKUHH, MPOMEKYTKH 3HAKOMOCTOSIHCTBA, MPOMEKYTKH BO3PACTAHUS,




yObIBaHHS, HauOonbllee H HaUMeHblIee 3HAauYeHHA (QYHKUHM, yMeHHe
ONEPHPOBATb NOHATHAMH. IPsMas NPONOPLHOHAIBHOCTL, JIHHEIHas
¢byHkusa, kBagpatuuHad (PyHKUms, oOpaTHasT NPOMOPLMOHANBHOCTE,
napabona, runepbona; ymeHue Ctpouth rpaduku GyHKuuil, HCIONB30BATH
rpaduky s ONpPEAENeHHs CBOICTB NPOLIECCOB M 3aBHCHMOCTEMH, JUIs
peleHus: 3ana4 M3 APYrux y4eOHbIX NPEAMETOB U PEAJbHON KH3HU,
YMEHHE BbIpaxKaTb (POPMyJIaMH 3aBUCHMOCTH MEXK/y BeIHYMHHAMH

YMeHHe onepupoBaTh MOHATUAMHU: MOCIEIOBATENbHOCTD, apU(pMeTHYeCKas
H TeoMeTpudeckas TNpOrpecCHMH, YyMeHHe HCMONb30BaTb CBOICTBa
nocaenoBaTeNbHOCTeH, (HOpMyJIbl CyMMBI M OOLIEro YieHa MPH peLleHHU
3aja4d, B TOM YHCIE 3agad U3 APYrHx yueOHbIX MpeAMETOB W peasbHOM
JKH3HH

YMeHHe peniaTh 33/Ja4H Pa3HbIX TUIOB (B TOM YHCINIE HA MPOLEHTHI, 10U H
4aCTH, JABIDKEHHE, paboTy, LIEHY TOBapOB H CTOMMOCTB NOKYIOK M YCIYT,
HaJOry, 3afa4d U3 O0NacTH yNpaBieHHs JIMYHBIMH @ H  CeMeHHBIMH
¢uHaHCAMU), YM@HHE COCTABJATH BBIPAKEHHS, YPABHEHHs, HEPABEHCTBA U
CHCTEéMBl 1O YCJIOBHIO 3[a4H, HCCIEN0BATh NOJYYEHHOE PEUIEHHE H
OLIEHHBATb MPABAONOROOHOCTh MONYUEHHBIX PE3YJIbTATOB

YMeHHe OTMepupoBaTh MOHATHAMH: (HTypa, TOYKA, OTPE3OK, MpsAMas, Jyd,
JOMaHas, yroi, MHOTOYrOJbHHK, TPeyroJbHHK, paBHOOGApEHHbId H
PaBHOCTOPOHHHIT TPEYrONbHHKH, MPSMOYTOJbHBINH TPEYroNbHHK, MeOHaHa,
BuccekTpuca il BBICOTA  TPEYTONbHHUKA, 4eThIPEXYTONBHHK,
napaiunenorpamMM, pomG, MpsAMOYTONbHIK, KBAaApaT, Tpaneuus, OKpyKHOCT,
KPYT, KacaTelbHas, 3HaKOMCTBO ¢ MPOCTPAHCTBEHHBIMH GUTYpaMH, YMeHHe
pelmaTh 3afayuM, B TOM YHCNE U3 [OBCEAHEBHOH JKH3HH, HA HAXOXKIECHHE
reOMETPHYECKHX BEJIHYHH ¢ NMPUMEHEHHEM H3YYeHHBIX CBOWCTB (huryp u
axros

10

YMeéHHEe ONepHPOBATH MOHATHAMH. PaBEHCTBO (uryp, paBeHCTBO
TPEYrONIbHUKOB, MapajlIeNIbHOCTh M MEPNeHANKYSIPHOCTh MPAMBIX, YrOJ
MeXy MPAMBIMH, NEepPreHANKYJISAp, HAKNOHHAA, TpoeKuus, nogodue Gpuryp,
nogoOHble TPeYrOJbHUKH, CHMMETPHS OTHOCHTENbHO TOYKM M MPAMOIi;
yMEeHHe paclo3HaBaTb PaBeHCTBO, CHMMETPHIO H mnogodue Guryp,
NapaUIeNbHOCTb U MEPNEHANKYIAPHOCTE MPSMBIX B OKPY KaoLIeM MHpe

11

YMeHHe OMepHpOBaTh MOHATHAMH: AJIHHA, PACCTOSHUE, Yrod (BedudMHA
yIia, CHHYC H KOCHHYC YIJla TPEYrOJIbHHKA), IUIOIAAb, YMEHHE OLICHHBATD
pa3Mepbl IPEAMETOB H OOBEKTOB B OKPYXKAKOIIEM MUPE, YMEHHUE NPUMEHATD
(popMyJIbI mEpHMETPa U IIIOLAAH MHOTOYTOJIbHHKOB, [UIMHBI OKPYXXHOCTH H
mwIomanu kpyra, o0beéMa NpAMOYIOJBHOIO NapajUIeNeNunesa; yMeHHe
NPHMEHATH NPHU3HAKH PABEHCTBA TPEYTOJBHHKOB, TEOPEMY O CYMME YIJIOB
TpeyroibHHKa, TeopeMy Iludaropa, TPHIOHOMETpPUUECKHE COOTHOLIEHHS
INS BbIYHCIIEHYA IUTHH, PaCCTOAHHIA, Miowaneii

12

YMeHue  uzoOpaxarb  riockHe  Guryppl M HX ~ KOMOMHALWH,
NpOCTPaHCTBEHHbIE (QUIYypbl OT PyKH, ¢ TIOMOLIBIO YepTEXKHBIX




HHCTPYMCHTOB H SJICKTPOHHBIX CPCACTB MO TCKCTOBOMY WIIH CHUMBOJBHOMY
OMHCAHHKD

13

YMeHHe OnepHpOBaTh MOHATHAMH. NPSMOYIOJbHAs CUCTEMa KOOPIHHAT,
KOOPAMHATH! TOYKH, BEKTOP, CYMMa BEKTOPOB, MPOM3BENCHHE BEKTOPa Ha
YHCJIO, CKASIPHOE MpPOHM3BEICHHE BEKTOPOB, YMEHHE HCIOJb30BaTh
BeKTOpbl H KOOp,I[HHaTbI JAJIA l'[pe,uCTaBJ'leHHﬂ JAaHHBIX H peHIeHHH 3azad, B
TOM YHCJIe H3 JPYTUX yueOHBIX NPEeAMETOB U pealbHOH KU3HH

14

YMeHHe oneprupoBaTh MOHATUAMHU: CTONOHKOBBIE M KPYTOBbIE OHArPaMMBI,
Tabnuuel, cpeanee apugMeTHieckoe, MearaHa, HaubonbLiee H HAHMEHbLIee
3HaYeHusd,  pasmMax  4YuUCAOBOre  Habopa,  yMeHHE  M3BJeKarh,
HHTEPIIPETHPOBATE U Mpeodpa3oBbiBaTek MHPOPMALIIO, MPEACTABIECHHYIO B
TaONHL@AX H Ha JHArpaMMax, OTPAXKAKILYK CBOMCTBA M XapPaKTePUCTHKH
peanbHBIX NPOLECCOB M ABJEHHI, YMEHHE PaclO3HABATH H3MEHUYHBLIE
BEJIHYHHBI B OKPY)KAKLIIEM MUpe

15

VYMeHHe OnepupoBaTb MOHATHAMH: CIy4aiiHbIl  ONBIT  (CiydaiHbIN
IKCIEPHMEHT),  JJIEMEeHTapHOe  coObITHE  (3NEMEHTapHBI  HCXON)
CIy4yaiiHOro ombiTa, ciay4yafiHoe COOBITHE, BEPOATHOCTb COOBITHA, YMEHHE
HAaXOIHTb  BEPOATHOCTH  CIy4adHBIX coOBITHI B OMNbITAXC
PaBHOBO3MOKHBIMH 3JI€MEHTapHbIMH COOBITHAMH, YMeHHE pellaTb 3adayuH
METOIOM OpraHH30BaHHOTO mnepebopa H ¢ HCMONb30BAaHHEM MpaBHJA
YMHOXEHHsA, YMeHHE OLEHHBaTb BEPOSTHOCTH pPealbHbIX COOBITHH U
ABJIEHHUI, MOHUMATh POJIb NMPAKTUYECKH AOCTOBEPHBIX W MAalOBEPOATHBIX
COOBITHII B OKpY’KaloLleM MHpe H B SKH3HH, 3HAKOMCTBO C TOHATHEM
HE3aBHCHMBIX COOBITHH, 3HAKOMCTBO C 3aKOHOM OOJBLIHMX YHCEN U €ro
POJIBK) B MACCOBBIX SABJICHHSX

16

Vmenue BHIOHPATh MOAXOMALMI H3YUE€HHBIH METOA AJIS PELISHUs 3a1a%H,
NPUBOAUTL MPHUMEPbI MATEMAaTHHYECKHX 3aKOHOMEPHOCTEIl B NpPHPOAE U
JKH3HH, PACMO3HABATb MNpPOSBJICHHE 3aKOHOB MATEMATHKH B HCKYCCTBE,
OMHCBIBATb OT/EJBbHBIE BBIAKOIINECS PEe3YJbTAaThl, MOJYYEHHBIE B XOJe
pa3BHTHA MAaTeMaTHKH KaK HayKH, MPHBOOWTH MPHMEPbl MAaTEMAaTHYECKHX
OTKPBITHH H WX aBTOPOB B OTEUECTBEHHOH U BCEMHPHOH HCTOPHU




HNEPEYEHDb 3JIEMEHTOB COJAEPXKAHUS, IPOBEPAEMBIX HA OI'D
IO MATEMATHUKE

Kon
1

IIpoBepsiembiii 2J1eMEHT COAEPRAHUS

Yucna ¥ BBIYUCICHUS

1.1

HatypanbHble 1 Lesbie yrcna. [TpusHaku AeTMMOCTH LeNbIX YHuce

OObIKHOBEHHbIE M JECSATHYHbIE JPOOH, NMPOLIEHThI, OECKOHEUYHbIe MEPHOAHYECKHe

1.2 i
13 Panmonanbubie uncina. ApupmMernyeckue onepauuu ¢ pauoOHaIbHbIMU YUCIAMU
1.4 JleticTBuTenbHbIE UnCia. ApudMeTHIECKHE ONEePALUU C JeHCTBUTEIbHBIMU YHCIAMU
15 HpI/IGHI/I)KéI-iHbIe BBIYMCJICHMS], TIPABUJIA OKPYIJIEHUS, MPUKHUJIKA U OLIEHKA pe3yJbTara
BbIYUCIICHHI
2 Anrebpanueckne BbIpaKeHHs
2.1 BykBeHHbBIE BRIpaXKEHUS (BBIPAKEHUS C IEPEMEHHBIMH)
22 Crenens ¢ uenbim nokasareneM. CteneHb ¢ pauuoHanbHbIM nokaszarenem. CpolicTpa
CTENneHn
2.3 MHorouneHsl
24 Anrebpanueckas apodb
95 Apudpmernueckuii KopeHb HaTypanbHO# crenenu. [leficTBusic apudmernueckumu
' KOPHSIMU HaTypaJIbHOW CTENEeHU
3 VYpaBHEHMs U HEPABEHCTBA
3.1 Llenbie u npobHO-paoHaNbHbIe ypaBHeHHs. CHCTEMBbI M COBOKYITHOCTH YPaBHEHHI
39 Ilensie u npoOHO-paumoHanbHBIE HepaBeHCTBA. CHCTEMBI W COBOKYIHOCTH
HEpPaBEHCTB
3.3 Peuienue TeKCTOBBIX 3a71a4
4 Yucnoseie NOCne10BaTENbHOCTH
4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aAaHUS MOCAEAOBATEIbHOCTEH
42 Apudmernueckas 1 reomeTpuueckas nporpeccur. Popmyna CIOKHBIX MPOLIEHTOB
5 DyHKUMH
@ynkuus, cnocodw! 3amanusa Gyuxuuu. I'paduk Gynkuuu. Obnacte onpenenenus u
51 MHOkecTBO 3HaueHui (pynxuun. Hymn ¢ynxmun. [IpomexyTkn 3HaKONOCTOSIHCTBA.
o ITpomexxyTku MOHOTOHHOCTH (yHKUMH. MakKCHUMyMBl M MHHMMYMBI (DYHKIHH.
HaubGonbuiee 1 HauMeHblIee 3HaUeHHE (PYHKIIMH HA IPOMEXKYTKE
6 Koopaunatel Ha NpsAMOii U MJIIOCKOCTH
6.1 KoopaunaTthHas npsimasi
6.2 JlexapTOBBI KOOPAMHATHI HA TJIOCKOCTH
¥ ["'eomerpust
7.1 I'eomeTrpuyeckue GUrypbl 1 UX CBOHCTBA
7.2 Tpeyronbuuk




73

MHOroyronbHUKH!

7.4 OxpyKHOCTb U KPyr
7.5 H3mepeHne reOMeTpHUeCKUX BEJIUYHH
7.6 BekTophl Ha MNOCKOCTH
8 BepoATHOCTD M CTAaTHCTHKA
8.1 OmnucarenbHas CTaTHCTHKA
82 BepoaTtHocTs
83 KomOuHaropuka
34 MHoxecTBa
8.5 I'padsr




YYEBHO-METO/IUYECKOE OBECHHEYHEHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /UUISA YYEHUKA

L

Maremaruka. Anredpa. 7 kiiacc. YriyOnéHHbIi ypoBEHb. Y4eOHOE
nocodue Cemenos A. B, Tpenaniun A. C., Swmenko Y. B., nox penakuueit
Slwenko U. B.

Maremaruka. Anredpa. 8 kiiacc. YriyOnéHuslii ypoBeHb, YueOHoe
nocooue CemenoB A. B., Tpenanun A. C., Swenko Y. B., noa penakuueii
Swenko U. B.

Marematuka. AnreOpa. 9 knace. YrnyOnéHHbli ypoBEHb. Y4eOHOE
nocodue CemenoB A. B., Tpenanun A. C., Suenko U. B, noa penakuueit
Swenko U. B.

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

L

Maremaruka. Anredpa. 7-9 knaccol. YriayOiE€HHbIH YPOBEHb.

Meroanueckoe nocooue

Maremaruka. YHUBEPCAbHbII MHOTOYPOBHEBBII COOpHUK 3aaa4. 7 — 9
knaccol. B 3 yactax. Yacts 1 AnreOpa Boicoukuii U.P., Slmenko U.B.

IHHUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH

NHTEPHET

1. https://uchi.ru/
2. https:/www.vaklass.ru/
3. https://resh.edu.ru/subject/
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