PaGouas nporpamma
1o y4yeOHOMY npeamery «AJjredpa»
¥Yriay0JieHHblii YPOBEHb
5-9 kaace

IHHOACHUTEJBHASA 3AIINCKA

Anrebpa sBisieTcs OIHHM M3 OMNOPHBIX KYpCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHa OOECIEUMBAaET HW3YYEHHE JPYrMX JUCUUIUIMH Kak
€CTECTBEHHO-HAYYHOI'O, TaK M TyMaHUTapHOTO LMKJIOB, €€ OCBOEHHUE
HEOOXOAUMO JUIsl NPOJOJDKEHUST OOpa3oBaHMsI M JUIsl MOBCEJHEBHOM JKU3HHU.
Pa3BuTre y oOydarommxcsi Hay4dHbIX IPEACTABICHUI O NPOUCXOXKIECHUU HU
CYIITHOCTH ajreOpanvecKkux aOCTpaKIuil, Cioco0e OTPaKEHHUSI MAaTEMAaTHIECKON
HAYKOW SIBJICHU U IPOLIECCOB B MPUPOJIE U OOIIECTBE, POJIM MaTEMAaTUYECKOTO
MOJICTTUPOBAaHUSI B HAay4YHOM TIO3HAHUM U B TMPAKTUKE CIOCOOCTBYET
(GOpMUPOBAHMIO  HAYYHOIO  MMPOBO33PEHMSI UM  KayeCTB  MBILUICHHUS,
HEOOXOAUMBIX JUIS aJanTagud B COBPEMEHHOM IM(PPOBOM OOIIECTBE.
N3yuenue anreOpsl obOecrnieunBaeT pa3BUTUE YMEHMsI HaOJ0JaTh, CPAaBHUBATD,
HaXOAUTh 3aKOHOMEPHOCTH, TPeOYeT KPUTUYHOCTH MBILUIEHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOW JEHCTBHS, BBHIBOJABI, (POPMYIHMPOBATH
yrBepxkAeHus. OCBOCHHE Kypca anreOpsl 00e€CIeuynBaeT pa3BUTUE JJOTHIECKOTO
MBIIUICHUS] OOYYarOIIMXCSA: OHM HCIOJIb3YIOT JEAYKTUBHBIE M HWHIYyKTHUBHbBIC
paccyxeHus, 0000IIeHne U KOHKPETU3ALUI, a0CTparupoBaHUe U aHAJIOTHIO.
OOyuenue anreOpe NpeanoyaracT 3HAUYUTENbHBIAE OOBEM CaMOCTOSATEIbHON
JESTENIbHOCTH O0YyYaroUuuxcs, I03TOMY CaMOCTOSITEIbHOE pELIeHUE 3ajad
oOy4arluMuCsl  SBISIETCS  peajnu3auuedl  AESITEeIbHOCTHOTO  IpUHLUIA
oOy4eHwusI.

B crpykrype mporpammbl yueOHOTO Kypca «Anredpay  yrayOiaéHHOTro
M3YYEHHUS] OCHOBHOE MECTO 3aHHMAIOT COJEPIKATEIbHO-METOINYECKUE JINHUU:
«Yucna W BBIYUCIEHUN», «ANreOpanvecKkue BBIPAKEHUs», «YPaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxnas u3 3TUX CoJepiKaTelbHO-METOIUYECKHX
JUHUM  pa3BUBaeTCd Ha MNPOTSDKEHMHM TpEX JIeT HU3YdeHHs  Kypca,
B3aUMOJAEHUCTBYsS C JApPyrMMH €ro JuHMsIMH. B Xozme wu3ydeHus Kypca
00y4aroIuMcst MPUXOAUTCS JIOTUYECKU PACCykAaTh, UCIONb30BATh TEOPETUKO-
MHOKECTBEHHBIN sI3bIK. B CBsi3u ¢ 3TUM B mporpammy ydeOHOTO Kypca
«AnreOpa» BKIIOYEHBI HEKOTOPbIE OCHOBBI JIOTHKH, MPEICTAaBICHHbIE BO BCEX



OCHOBHBIX pa3fieliax MaTEeMaTHYECKOro O0Opa3oBaHUS W CHOCOOCTBYIOIIHE
OBJIAJICHUIO OOYYaIOLIUMUCS OCHOB YHHUBEPCAIHHOIO MAaTEMATHUYECKOTO S3bIKA.
CopepkaTenbHOM M CTPYKTYpPHOH OCOOCHHOCTBIO Y4eOHOTO Kypca «Anredpay
SIBIISICTCSL €70 MHTETPUPOBAHHBIN XapaKTep.

Copepxxanrie nUHUM «Yucaa W BBIYHCICHHUS» CIYXUT OCHOBOU JJIA
JAbHEUIIET0  W3YyYeHHsS  MAaTeMaTHKH, CIIOCOOCTBYET  Pa3BUTHIO Y
oOydJaronmmxcst ~ JIOTUYECKOTO0  MBINUICHUS,  (HOPMUPOBAHHWIO  YMEHHS
MOJIb30BATHCS AJITOPUTMAMHU, a TAaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB,
HEOOXOAMMBIX JJIA TOBCEIHEBHOW XW3HMU. Pa3BuTHE TOHATHS O YHCIE Ha
YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHWsl CBS3aHO C pPAMOHAIBHBIMH H
UppaliiOHAaTbHBIMA ~ YHWCJIaMH,  (OPMHUPOBAHMEM  MPEACTAaBICHUH O
JICHCTBUTENLHOM YHCIIEe. 3aBEpIICHHE OCBOSHUSI YMCIIOBOHM JIMHUM OTHECEHO K
cpeaHeMy oO1emMy 00pa30BaHMUIO.

Conepxanue  AByX anreOpadeckux JUHUH — «AJsreOpanmdeckue
BBIPOKCHUS» U «YPABHEHUS U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Y
oOydaromuxcsi MaTeMaTHMYeCKOro armapara, HEOOXOAUMOTO [UIsl pPEelIeHUs
3aJa4 MaTeMAaTHUKH, CMEXHBIX IPEAMETOB W OKpyKaromieil peampHocTH. Ha
YPOBHE OCHOBHOTO OOIIETo 0Opa3oBaHWsl Y4YEOHBIH MaTepuall TPYMIHUPYETCs
BOKPYT pAaIlMOHANIbHBIX BBIpAKECHUU. Alnrebpa IEMOHCTPUPYET 3HAYCHHUE
MaTeMaTHKHU KaK sI3bIKa JIJISl IOCTPOCHHST MaTEMAaTHIECKIX MOJIENICH, ONMCaHUs
MPOIIECCOB U SIBJICHUI peanbHOro Mupa. B 3amaum oOydeHus anrebpe BXOIAT
TaK)Ke JadbHEHIIIee pa3BUTHE aAITOPUTMHUYECCKOTO MBIIIJICHUS, HEOOXOIUMOTO, B
4aCTHOCTH, JUIsi OCBOSHHUS Kypca HWH(POPMATHKH, W OBJAJCHHEC HABBIKAMU
JIeNyKTUBHBIX  paccyxaeHuil.  [IpeoOGpa3oBanue  CUMBOJIBHBIX  (GopM
CIIOCOOCTBYET Pa3BUTHIO BOOOpaXEHHsI, CIIOCOOHOCTEH K MaTeMaTHYeCKOMY
TBOPYECTRY.

Copepxanrie  (GyHKIIMOHATBHO-TpAQUISCKOW JIMHUW ~ HalleJICHO Ha
MoJlyueHHe OOydJarolMMHCA 3HAaHUH O (QYHKUMAX KaK - BaKHEHIen
MaTEMaTHYECKONH MOJENU JUIs ONUCAaHUS MU MCCIEIAOBAHUSA Pa3HOOOpa3HBIX
MpOLIECCOB M SBICHUM B mpupoae u obmectBe. W3ydenwe wmarepuana
CIIOCOOCTBYET Pa3BUTHIO y OOYYAIONIUXCS YMEHUS HCIOJB30BaTh PAa3THYHbIC
BBIpA3UTEIbHBIC CPECTBA A3bIKA MATEMATHKH — CIIOBECHOT'O, CHMBOJIUYECKOTO,
rpaduyecKkoro, BHOCHT BKJIaJ B (QOpPMHUpPOBAHUE TMPEACTABICHUA O pOJH
MaTeMaTHKHU B Pa3BUTHH IUBUIU3AIINN U KYJIbTYPHI.

YrnyOnéuupiii KypcC anreOpsl XapaKTePU3yeTCA M3yYEHUEM
JIOTIOJIHUTEIBHOTO TEOPETUYECKOTO amrmapaTa M CBSA3aHHBIX C HUM METOJOB



pemieHus 3anad. AunreOpa SBISETCS S3bIKOM Ui OMHCAHUS OOBEKTOB H
3aKOHOMEPHOCTEH, CIYy)KUT OCHOBOM MAaTeMaTH4eCKOro monaenuposanus. Ilpu
TOM CaMHM OOBEKTHl MATEMAaTUUYECKUX YMO3AKIIOUEHUN U MIPUHSTHIE B ainreope
OpaBWJa HX KOHCTPYMPOBAHUSA CHOCOOCTBYIOT (DOPMHUpPOBAHUIO YMEHUH
O00OOCHOBBIBaTh M JOKa3blBaThb CYXJCHHs, pa3BUBAIOT MaTEMaTHUYECKYIO
UHTYULMIO, KpaTKo M HAaIJSIHO PAacKpblBalOT MEXAHMU3M  JIOTHYECKHX
MOCTPOCHUN U ydyaT UX MPUMEHEHHI0. TeM caMbIM anreOpa 3aHUMAaeT OJHO U3
BEAYIIUX MECT B (POPMUPOBAHUU HAYYHO-TEOPETHUECKOTO MBIIUICHUS
O0yJarOIITIXCS.

CornacHo ywyeOHOMY MmaHy B 7-9 kjaccax mu3ydaercs Y4eOHbI Kypc
«Anrebpay, KOTOPbIM BKJIIOYAET CIEAYIOIINE OCHOBHBIE Pa3eibl COACPKAHUS:
«Yucna M BBIYMCIEHUSN», «AJreOpandyeckue BbIPAKEHUS», «YPaBHEHUS U
HEPAaBEHCTBA», «DYHKIUI.

Ha usydenne yueGHOro kypca «Anredpa» otBomutcs 408 uacoB: B 7
Kiacce — 136 yacoB (4 Haca B Heaenro), B 8 kiacce — 136 yacoB (4 yaca B
Henenmo), B 9 kinacce — 136 9acoB (4 yaca B HEJIEIIO).

COIEPKXAHUE OBYUYEHUA
7 KIIACC

Yucsa 1 BbIYUCIEHUSA

Panmonanpubie yucna. CpaBHEHHE, YOPSA0YMBAHUE U apUDMETHUECKUE
JNEUCTBUS C PAallUOHAIBHBIMU YHCIaMu. YucaoBas npsiMasi, MOIyJIb YUCIIA.

CreneHb ¢ HaTypalbHBIM TOKa3aTelieM U €€ CBOKMCTBa. 3alUCh YUCIa B
NIECITUYHOM MO3UIIMOHHOM CUCTEME CUHMCIICHUS.

Pemenune TekcToBhIX 3amau apudmerndaeckuM criocobom. Pemenue 3amau
W3 peaJbHOM MPAKTUKM HA YacTd, Ha JApOOW, HAa MPOICHTHI, MPUMEHEHUE
OTHOUIEHHWI M TPONOPIMI MPU PEIICHUU 3a7ay, peIICHUE 3a]a4 Ha JIBUKCHHUE,
paboTy, MOKYIKH, HAJIOTH.

JenuMmocTs 1enbix ynces. CBoMCTBa JICIMMOCTH.

IIpocteie u coctaBHbie uncia. UETHble W HE4YETHbIE yuciaa. [IpuzHaku
nenumocty Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpu3Haku AeIUMOCTH CyMMbl U
MPOU3BENCHUSA LEJbIX YHCEI IIPU PEHICHUM 330a4 C I[PAKTHYECKUM
COAEPHKAHHUEM.



HaubGonpmmii oOmmii AenuTenb W HauMMEHbIIee o0Ilee KpaTHOE JBYX
yucesn. B3auMHO nipoctsie uyncna. AnroputMm EBkinpaa.

Jlenenue ¢ ocTaTkoM. AprU(METHUECKHE ONEPALIUU HAJl OCTATKAMHU.

AJuireOpandecKue BbIPaKeHUSA

BeIpaxxeHue ¢ IepeMEHHBIMHU. 3HAYEHUE BBIPAXKCHUS C IEPEMEHHBIMU.
[IpencraBieHue 3aBUCMMOCTH MEX]ly BEIMYMHAMMU B BUJI€ (POPMYJIBI.

ToxnaectBo.  ToxknmecTBeHHbIE  IpeoOpa3oBaHUsl — alreOpanvdecKux
BBIPpAXEHNU. /[0Ka3aTenbCTBO TOXKIAECTB.

Onnownensl. OHOWIEH CTaHAAPTHOTO BHUjia. CTENEHb OJJHOWICHA.

MHorowiensl. MHoOrounes crasHgapTHoro Buja. CTeneHb MHOTOYJICHA.
CnoxxeHue,  BBIUYMTAHUE,  YMHOXKEHHUE M JEJICHUE  MHOT'OYJICHOB.
[IpeoOpa3oBanue 11€10T0 BbIpaXKeHUsl B MHOrowIeH. KopHH MHOrouseHa.

@opMyJIbl - COKPAaIEHHOTO YMHOXKEHHUs: KBaJapaT CyMMbl M KBaJpaT
Pa3HOCTU JIBYX BBIPQKEHUN, KyO CyMMbI M KyO pa3sHOCTH ABYX BBIpaXKEHHII,
Pa3HOCTh KBAJPaTOB ABYX BBIPAKEHUM, IPOU3BEAECHNE PA3HOCTH U CYMMBI JIBYX
BBIpAKEHUI, CyMMa U pa3HOCTh KyOOB JIBYX BBIPa)KEHUH.

Pasnoxenne MHOro4YjieHa Ha MHOXHUTeNW. BriHeceHue  o01ero
MHOKUTEIS 3a CKOOKU. MeTo TpynIupOBKH.

YpaBHeHUs U HEPABEHCTBA

VYpaBuenne ¢ oxaHou mnepeMeHHOM. KopeHb ypaBHeHus. CBolcTBa
YPaBHEHUH C OTHOU IEPEMEHHOM. PABHOCWIIBHOCTh YPABHEHUN. Y PaBHEHUE KaK
MaTeMaTU4YeCKasi MOAENb PEAIbBHOU CUTYallNH.

JIuHelHOE ypaBHEHME C OJHOW INEpEeMEHHOU. Uncno KOpHEN JMHEHHOIO
ypaBHEHMs. PeleHne TEeKCTOBBIX 3a1ad C MOMOIIBK) JMHEHWHBIX YPAaBHEHUMU.
JIuneliHoe ypaBHEHHE, COAEpKALIEE 3HAK MOLYJIS.

VYpaBHeHue ¢ OByMsl nepeMeHHbIMU. ['pauk JIMHEHHOrO ypaBHEHHs C
IByMs  nepeMeHHbIMM. CuUCTEMBbl  JIMHEWHBIX  YpPaBHEHUH C  ABYyMS
nepeMeHHbIMH. ['padudeckuii MeTo1 perieHns: CUCTEMbl IMHEHHBIX YpaBHEHUN
C IBYMs NEPEMEHHbIMMU. PelieHue CUCTEM JIMHEHHBIX YPaBHEHUH C JBYMs
[IEPEMEHHBIMU METOJIOM IOACTAHOBKA U METOJOM cioxeHus. Cucrema AByX
JUHEWHBIX YPaBHEHUM C [JBYMs IIEPEMEHHBIMM KAaK MOJEIb pealbHON
CUTYaLIMH.

DyHKUNHA

KoopanHara Toukum Ha npsmoi. UwuciioBble mpoMexyTku. PaccrosiHue
MEXAY JBYMSI TOUKaMU KOOPJAMHATHOMU MPSIMOM.



[IpsimoyronbHast cuctema koopauHat. AOcuucca U OpAMHATA TOYKU Ha
KOOpAMHATHOM TmiockocTu. [lpumepst rpadukoB, 3amaHHBIX (popmyrTamH.
Yrenue rpadMKOB peaTbHBIX 3aBUCUMOCTEH.

OyHKIMOHATBHBIE 3aBUCUMOCTH MKy BeanunHaMu. [ToHsITHE QYHKITHH.
OyHKIHMS Kak MaTeMaThyeckas MoJelb pealbHOro mporecca. Ob6iacTh
ompeneyieHUss U obsacth 3HaueHUN (QyHKuMu. CrocoObl 3amaHus (GYHKIUH.
I'padpux Pyskmuu. [loHsTHS MakcMMymMa W MHHUMYMa, BO3pacTaHusl |
yOBIBaHUS HA MPUMEPAX peabHBIX 3aBUCUMOCTEH.

Jluneiinas Qynkuus, e€ cBoictBa. ['paduk nuHeitHoi ¢yHkuuu. ['padpuk
dbyukiuu y = |x|. Kycouno-3agansbie QyHKIUU.

8 KUIACC

Yucsa 1 BLIYUCIEHUSA

KBagpatueie kopHH. ApudMeTHYECKHil KBaJpaTHBI KOPEHb U €ro
cBoiicTBa. [loHsATHE MppallMOHATIBHOTO Yncia. JIelCcTBUS ¢ UppaliMOHAIbHBIMU
yuciamu. CBOWCTBa JEWCTBUM C MppallMOHAIBHBIMUA uyuciaaMu. CpaBHEHUE
MPpPalMOHAIBHBIX YUCEIL.

[IpencraBienuss O pacHIMPEHUAX YUCIOBBIX MHOXECTB. MHOMXecTBa
HaTypaJbHBIX, LEJbIX, PAUOHAIBHBIX, JEUCTBUTENbHBIX 4uced. CpaBHEHHUE
yucell. YucmoBble NPOMEKYTKH.

HevictBus ¢ ocrarkamu. OcrtaTtku creneHel. [IpruMeHeHue OCTaTKOB K
PEIICHUIO YPAaBHEHUH B LIEJIBIX YHCIIAX U TEKCTOBBIX 3a]1a4.

Pa3zMepbl 00BEKTOB OKpYKalOIIEro MHUpPA, JUIMTEIBHOCTh IPOIIECCOB B
okpyxaronieM mupe. CTaHIapTHBIA BUJI YUCTIA.

Anredpanyeckue BbIpaKeHUS

Anrebpanyeckas npo0b. JlomycTrmbie 3HAYCHHS TIEPEMEHHBIX B IPOOHO-
paloHaIbHBIX BhIpaXEeHUAX. OCHOBHOE CBOMCTBO aireOpamdyeckoil IpoOwu.
CrnoxeHue, BBIYMTAHHE, YMHOXKCHHE M JICJICHHE aireOpanyeckux  apooOei.
Breienenue menoi yactu anredpandeckon apoou.

Pammmonanbubie BBIPAYKCHUSI. ToxnecTBEHHBIE npeoOpa3oBaHUs
palMOHATIbHBIX BBIPAKEHUH.

JlomycTMble 3HAYEHHUsS] TEPEMEHHBIX B BBIPAKCHHAX, COAEPKALIUX
apupMeTHYeCKUe KBaJpaTHbIe KOPHU. TOXXKIECTBEHHBIC MPeoOpa3oBaHUS
BBIPKECHHM, COACPIKANTUX apu(METHIECKIE KBaIpaTHBIC KOPHHU.



Cremenp C 1enbIM TOKazateneM u e€ cBoictBa. [IpeobpazoBanme
BBIPAKEHNN, COAEPKAILIMUX CTETICHHU.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHenue. dopMyna KOpHEW KBaApaTHOTO YpPaBHEHUS.
KosnuecTBO [JEHCTBUTENBHBIX KOPHEM KBaJApaTHOrO YypaBHEHUs. Teopema
Buera. YpaBHeHHs, CBOAMMBIE K JIMHEMHBIM YPAaBHEHUSM WM K KBaJpaTHHIM
ypaBHeHUsAM. KBanpaTtHoe ypaBHeHHME C mapaMeTpoM. PelieHne TEKCTOBBIX
3a/1a4 C MOMOLIBIO KBAIPATHBIX YPABHEHUH.

JlpoOHO-palimoHanbHble  ypaBHEHHUs. Perienune IpoOHO-paliMOHaIbHbBIX
ypaBHEHuUH. PellieHne TEKCTOBBIX 3a/lay C MOMOIIbIO JIPOOHO-PAIMOHATIBHBIX
ypaBHEeHUi. ['padmueckast UHTEpIIpeTalisl YpaBHEHHH ¢ IByMs [I€PEMEHHBIMHU.

Uucnoseie HepaBeHCTBA. CBOMCTBA YUCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemenHoil. CTporue HW HECTPOTME HEPABEHCTBA.
CnoxxeHre W YMHOXEHHE YHCIOBBIX HEpaBeHCTB. OILICHUBAaHUE 3HAYCHUS
BbIpakeHUs. /J[oka3aTensCTBO HEPABEHCTB.

IloHATHE O pElIEHMM HEPABEHCTBA C OJHOM IEpEeMEHHOM. MHOXECTBO
peleHni HepaBeHCTBa. PaBHOCHIIBHBIE HEPABEHCTBA.

JInHelHOe HEPABEHCTBO C OJIHOM MEPEMEHHON U MHOXKECTBA €r0 PELICHUN.
PemieHnre mnMHEWHBIX HEPABEHCTB C OJAHOM mnepeMeHHo. Cucremel u
COBOKYITHOCTH JIMHEMHBIX HEPABEHCTB € OJHOW IMepeMeHHOW. Pemienue
TEKCTOBBIX 33]1a4 C MMOMOILBIO JINHENHBIX HEPABEHCTB C OJHOW IMEPEMEHHOM.

DOyHKIUU

ObnacTe ompeneneHus: U MHOXECTBO 3HadeHH (yHkuuu. CrocoObl
3amanust ¢ynkuuil. ['padux ¢ynknun. YreHue CBOMCTB (QyHKUMH 1O €€
rpaduxy. [Ipumepsl rpadukoB GyHKIMNA, OTPAXKAIOIINX PEATbHBIE MPOIECCHI.

Jluneitnas ¢yukuus. OyHKIMM, ONMUCHIBAIOIIKAE MPSMYI0 U OOpaTHYIO
IPOINOPIMOHANIbHBIE 3aBUCUMOCTHU, UX TpaduKH.

Oynximn y = kx, y =kx + b, y =k/x, y = x3, y = VX, y = |x| u ux
cBoiicTBa. KycouHo-3anannpie pyHKINU.

9 KUIIACC

Yucia v BIYUCICHUSA

Kopenp n-ii creneHu u ero cBoictBa. CTeneHb € palMOHAIBHBIM
II0Ka3aTeieM U €€ CBOMCTBA.

AuireOpandecKkue BbIPaKeHUSA



ToxnaecTBeHHbIE TPEOOPA30BaHUs BBIPAKEHUH, COJEPKAIINX KOPEHb n-U
cTerneHu. ToXIeCTBEHHbIE MTPe0O0pa30BaHUs BBIPAXKEHUN, COIEPIKAIUX CTEIIEHb
C palMOHAJIbHBIM ITOKA3aTEIIEM.

KBanparneiii TpéxuneH. KopHu KBaapaTHOro TpéxwieHa. PaznoxxeHue
KBaJPAaTHOTO TPEXUJIEHA HA IMHEUHBIE MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

bukBagparasle  ypaBHeHusa.  [Ipumepbl  IIpUMEHEHMHM  METOJOB
PaBHOCUJIBHBIX IIPE0Opa30BaHui, 3aMEHbI IEPEMEHHOM, TpaduuecKoro MeToaa
IIpU PELIEHUN YpaBHEHUH 3-i U 4-ii CTENEHEN.

Peluenue qpoOHO-palimoHaIbHBIX YPaBHEHUM.

Pemenue cucrem ypaBHEHUHM C JOBYMS I[IEpEMEHHbIMU. Penienue
OPOCTEMIINX CUCTEM HEJIMHEWHBIX YPAaBHEHWM C JBYMS [E€PEMEHHBIMU.
I'paduueckuii MeTOa peElIeHUs CUCTEMbl HEJTWHEWHBIX YpPAaBHEHUU C JIBYMS
nepeMeHHbIMU. CucteMa JByX HEJIMHEWHBIX YPABHEHU C IByMs IEPEMEHHBIMU
KaK MOJIEJIb PEATIbHOM CUTYallUH.

Yucnossie HEpPAaBEHCTBA. Pemenne JIMHEWHBIX HEPABEHCTB.
JIoKa3aTeabCTBO HEPABEHCTB.

KBagpaTHble HepaBeHCTBA € OJHOW MEpeMEHHOM. PelieHue KBaapaTHBIX
HEPABEHCTB TIpauueckuM METOJOM M METOJOM HHTepBajoB. Mertoj
MHTEPBAJIOB ISl PalMOHAIbHBIX HepaBeHCTB. [Ipocreiiine HepaBeHCTBa C
ITapaMETPOM.

Pemenne TeKCTOBBIX 3a/1a4 € MOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBenctBo ¢ nBymMs mepemeHHbIMHU. PelieHune HepaBeHCTBA C ABYyMs
nepeMeHHbIMU. CUCTeMBbl HEPAaBEHCTB C JABYMs IepemeHHbIMH. ['paduueckuit
METOJ PELICHUS] CUCTEM HEPABEHCTB C IByMs IEPEMEHHBIMU.

DyHKUNHA

Oynkuusa.  CpoiictBa  GyHKIUN: HyId  (QYHKIUH, TPOMEKYTKU
3HAKOIOCTOSIHCTBA (DYHKIIUU, IPOMEKYTKH BO3PACTAHUS U YOBIBAHMS (PYHKIINH,
yéTHbIE W HE4YETHbIE (yHKUMH, HamOOJbIIee KM HAUMEHbIIEE 3HAUYCHUs
byHKIUH.

KBampatnunas ¢yakimus u e€ cBoiictBa. lcmonp3oBaHue CBOWCTB
KBaJpaTUyHOM (QyHKUMU Uit pewmeHuss 3anad. Iloctpoenue rpaduka
kBajgpatuyHoil ¢yHkuuu. I[lonoxkenue rpaduka KBaapaTUyHOW (GYHKIMH B
3aBHCUMOCTH OT €€ Kod(pduimenTos. ['padukn Qynxumii y =ax2, y = a(x — m)’
u y = a(x — m)? +n. Tloctpoenne rpaduKoB (QYHKIUI C I[TOMOIIBIO
npeoOpa3oBaHui.



HpobHo-nuueitHas ¢pyukius. MccnenoBanue QyHKIIHA.

OyHKkuMs y = x" ¢ HaTypaldbHBIM MOKa3aTesneM 1 1 €€ rpauk.

Yucaosbie M0OCJIEI0BATEILHOCTH U IPOTPECCHH

[lonsitue uucnoBoil mocnenoBaTeNbHOCTU. KoHeuHble U OECKOHEUHbIE
nocien0BaTeNbHOCTH. OrpaHHuYEHHAas MOCJIEI0BATEIbHOCTh. MOHOTOHHO
Bo3pacratomias (yObIBaroimias) TmocienoBaresibHOCTh.  CrnocoObl  3a1aHus
MOCJIC0BATEILHOCTHU: OMUCATENIbHBIN, TaOJUYHBIM, C TOMOIIBI0 (POPMYIIBI #-TO
YJIe€Ha, PEKyPPEHTHBIN.

Apudmernueckass U reomerpudeckas mnporpeccuu. CBOICTBa UJICHOB
apu(METHYECKOM W TreoMeTpuyYecKkor mnporpeccuii. Dopmyisbl 7-ro 4jieHa
apu(pMETUIECKON M reoMeTpUYeCcKoi mporpeccuit. @opMysibl CyMMBbI TIEPBBIX 71
YJIIEHOB apU(METHUEeCKOW M TeOMETPUYECKOW Mporpeccuil. 3amayud  Ha
IPOLIEHTHI, 0aHKOBCKUE BKJIA/Ibl, KPEIAUTHI.

IIpencraBieHue 0 CXOAMMOCTH MOCIEIOBATEIBHOCTH, O CYMMHUPOBAaHUU
0ecKOHEYHO yOBIBAIOMICH Tr€OMETPUUECKON MTPOrPECCUH.

Meron marematndeckor nHAyKuu. IIpocrenmme npumepsl.

IINTAHUPYEMBIE PE3VJIBTATHI OCBOEHUAA I[TPOI'PAMMBI
YUYEBHOI'O KYPCA «AJITEBPA» HA VYIJIYBJIEHHOM VYPOBHE
OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE Ppe3yJbTaThbl OCBOCHHUS IMPOrpaMMbl MO MAaTeMaTHKe
XapaKTEPU3yIOTCS B YACTH:

1) naTpHOTHYECKOro BOCIIMTAHUS:

IIPOSIBJICHUEM HMHTEpeca K MPOLIIOMY M HACTOSILIEMY POCCUHCKOU
MaTe€MaTUKH, LEHHOCTHBIM OTHOLWIEHUEM K JOCTH)KEHHSIM POCCHUHCKHX
MaTEMAaTUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIbI, K UCIOJIb30BAHUIO ITUX
JOCTHXKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

TOTOBHOCTBIO K BBITOJTHEHUIO O0SI3aHHOCTEN TpakJIaHWHA U pean3aluu
€ro mpaB, MPEACTABICHUEM O MATEeMAaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
pa3IMuYHBIX  CTPYKTYp, SIBICHMUN, MPOLELYyp TpPaKAAHCKOTOo  OOIIecTBa
(Hampumep, BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHHIO STHYECKHX
npo0sieM, CBSA3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JIOCTH)KEHHI HayKH,



OCO3HAaHUEM BAKHOCTU MOPAIBHO-ITUYECKUX MPHUHIUIIOB B JI€ATEIBHOCTH
YYEHOTO;

3) TPy10BOT0 BOCIIUTAHUSA:

YCTAHOBKOM HAa AaKTMBHOE Y4YacTHME€ B PEUICHUM IPAKTHYECKUX 3a1ad
MaTEMaTUYECKOM HAIPABJICHHOCTH, OCO3HAHUEM Ba)XHOCTH MAaTEMaTU4YECKOTO
oOpa3oBaHMs Ha MPOTSKEHUU BCEH JKU3HU JUIsl YCHEIIHON NMPOoPeCCUOHATbHON
JESITEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAHHBIM BHIOOPOM U
MOCTPOCHUEM WHIUBUIYaJbHOW TPACKTOpPUU OOpa30BaHUS U IKU3HEHHBIX
IJIAHOB C YYETOM JIMUYHBIX UHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

CIIOCOOHOCTBIO K HMOLMOHAJIBHOMY M 3CTETUYECKOMY BOCIPUSATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3a]ay, PELICHUM, pacCyX ACHUH, YMEHHUIO BUJIETh
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTEN HAYYHOI'O MO3HAHUA:

OpUEHTallUed B JESATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HbBIX
MpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YEJIOBEKA, MPUPOIBI
U 00IIecTBa, MOHUMAHUEM MaTeMaTHUECKON HayKu Kak c(epbl 4elIOBEUECKOU
JEATEIBbHOCTH, 3TAIlOB €€ PA3BUTHS U 3HAYUMOCTH JUIsSl Pa3BUTHS LIUBUIIN3ALINAH,
OBJIAJICHAEM SI3BIKOM MAaTEMaTUKH W MaT€MaTHYECKOW KYyJIbTYpOM Kak
CPEICTBOM IIO3HAHWS MHUpPA, OBJAJACHUMEM HABBIKAMHU MCCIIEOBATEIbCKON
NEeSATENbHOCTH;

6) ¢puznyeckoro BocnutaHusi, GOPpMUPOBAHMSA KYJIbTYPHI 310POBbS H
3MOLMOHAJIBHOIO 0J1arONMOTyYHUs:

TOTOBHOCTBIO NPUMEHSATh MATEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOETO
3I0pOBbSl, BEJIEHUS 30pOBOr0 o0pa3a JKU3HU -~ (30pOBOE IUTAaHHE,
cOATaHCUPOBAHHBIA PEXUM 3aHATHUM M OTHAbIXa, peryjspHas Quandeckas
aKTUBHOCTb), C(POPMHPOBAHHOCTBIO HaBblKa PEQIIEKCHM, NPU3HAHUEM CBOETO
IpaBa Ha OIKOKY M TaKOTO e MpaBa APYroro 4yeaoBeKa;

7) 3K0JIOrH4€CKOro BOCIIMTAHMS

OpUEHTallMeld Ha NPUMEHEHHE MAaTEeMATHUYECKMX 3HAHUWA Uil PEIIeHHS
3a7a4 B 00J1aCTU COXPAHHOCTU OKPY KAIOIIEH Cpe/ibl, MIIaHUPOBAHUSA TOCTYIKOB
U OLIEHKHM UX BO3MOXKHBIX ITIOCJIEACTBUH JUUIS OKPYXKAIOLEN Cpelibl, OCO3HAHUEM
rJ1I00aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIEM U yTel UX PEIICHNUS;

8) apanranum K M3MEHSAIOIMMCH YCJIOBHUSIM COLHAJIBLHON H
MPUPOTHON Cpeabl:



TOTOBHOCTBIO K JICHICTBUSIM B YCJIOBHUSIX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOE€H KOMIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JEATEeIbHOCTh, B TOM
Yyyclie YMEHUE YUYUTbCS Yy JAPYTHX JIOJied, NpuoOperatb B COBMECTHOM
JEeSTEIbHOCTH HOBBIE 3HAHHUS, HABBIKK U KOMIIETEHIIMH U3 OMbITA APYTHX;

HEOOXOIUMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAHUU, (HOPMYIUPOBATH
UeH, TMOHATUSA, TUMOTe3bl 00 OOBEKTaX W SBJICHUSX, B TOM YHUCJE paHee
HEW3BECTHBIX,  OCO3HaBaTh  Je(UIMTBI  COOCTBEHHBIX  3HAHMA U
KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYallMIO, BOCIHPHUHUMATH
CTPECCOBYIO CUTYAI[MI0 KAaK BBI30B, TPEOYIOIIMI KOHTpMEp, KOPPEKTUPOBATH
NpUHUMAEMbIE pelIeHuss U AeHCTBUA, (HOPMYIUpPOBaTh U OLICHUBATh PUCKU U
NOCJIECTBUSA, (POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynpraTe OCBOEHUS TMpoOrpaMMbl IO MaTEMaTUKE HAa YPOBHE
OCHOBHOTO 00Iero obpazoBaHus y oOywaromerocs OyayT cpOpMHPOBaHBI
MeTanpeaMeTHble pe3yJabTaThbl, XapaKTEPHUIYIOIIHECS OBJIAJICHUEM
VHUBEPCAIBHBIMH  TO3HABATEIbHBIMH  JICUCTBUSIMH,  YHHBEPCAIbHBIMU
KOMMYHUKATUBHBIMU ~ JCHUCTBUSAMH M - YHUBEPCAIBHBIMUA  PETYJISTUBHBIMU
JNEUCTBUSIMH.

Ilo3HaBaTeJbHBbIC YHUBEPCATbHbIC YU4eOHbIE 1efiCTBUSA
ba3oBble 1ornyeckue 1eicTBUA:

BBIABJIATh M XAPAaKTEPU30BaTh CYIIECTBEHHbBIEC [IPU3HAKA MATEMATUYECKUX
OOBEKTOB, TMOHATHM, OTHOIICHMA MEXAy TMOHATUSIMU, (DOpPMYIHMPOBATH
ONIPEIECIICHUS IIOHSATHH, YCTaHAaBJIMBATh CYyILLIECTBEHHbIN IIPU3HAK
KJacCU(PUKALlMU, OCHOBaHUS JJs O0O0OOIIEHHWS U CpaBHEHMS, KpPUTEPUU
IPOBOJMMOTIO aHAJIN3a;

BOCIIpUHUMATh, (QOpMYyJIMpOBaTh U  NpeoOpa3oBbIBaTh  CYKJICHUS:
YTBEPAUTENbHBIE U OTPUIIATENbHbIC, €UHIUYHbIEC, YACTHBIE U 00IIUE, YCIOBHEIE,

BBIABJISITH ~ MAaTEMaTUYECKUE  3aKOHOMEpPHOCTH,  B3aWMOCBS3M U
MPOTUBOpEUHs B (PaKTax, JaHHBIX, HAOTIOACHUIX U YTBEPKICHUSX, MIPEAaraTh
KPUTEPHUH JUJIS BBIABJICHUS 3aKOHOMEPHOCTEN U MIPOTUBOPEUYH;

JIeNaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX M
MHAYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKJIFOUEHHH 110 aHAJIOTUH;



pazOupaTh T0Ka3aTENbCTBA MATEMATHUYECCKUX YTBEPKICHUN (MPSIMBIC U OT
MPOTUBHOTO), TPOBOAUTH CAMOCTOSITEIbHO JTOKA3aTeIbCTBA MAaTEMaTHUYECKHUX
(akTOB, BBICTpANBaTh ApryMEHTAIMIO, TPUBOJIUTH TPUMEPHI U KOHTPIPUMEDHI,
OPUMEHSATh METOJI MaTeMaTUYECKOM MHIYKUIHH, 0OOCHOBBIBATH COOCTBEHHBIE
paccyKJIeHus;

BBIOMpaTh CIOCOO pelieHus: y4eOHOM 3amaud (CpaBHMBATh HECKOJBKO
BApUAHTOB pEIIEHUs, BHIOMpaTh HamboOJee MOAXOMANMH C  y4ETOM
CaMOCTOSITEIILHO BBIICTICHHBIX KPUTEPHUEB).
ba3oBble uccienoBarenabcKkue 1eHCTBUA:

HCIO0JIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUM MHCTPYMEHT IO3HAHMS,
dbopMyupoBaTh  BOMPOCHI, (UKCUPYIOIIUE TMPOTUBOpEUHe, MpodIiieMy,
CaMOCTOSTEJIbHO YCTAaHABIMBATh UCKOMOE M JIaHHOE, OPMHUPOBATh TUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHHUE;

MPOBOJIUTH TO CAMOCTOSATEILHO COCTaBICHHOMY IUTaHY O3KCIIEPUMEHT,
UCCJIEIOBAaHUE IO YCTAaHOBIICHHUIO OCOOCHHOCTEH MaTeMaTU4YecKOro OOBEKTa,
3aBUCUMOCTEHN 00BEKTOB MEMKTY COOOM;

CaMOCTOSTEIILHO (OPMYJIMPOBATH 000OIIEHHS U BBIBOABI TIO PE3YJIbTaTaM
IPOBENEHHOTO HAOMIOJIEHUs], ~KCCIENOBAaHUSA, OSKCIEPUMEHTa, OILICHUBAThH
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yIbTaTOB, BIBOJOB U 0000IEHNUI;

POTrHO3UPOBAaTh BO3MOXKHOE PpAa3BUTUE TMPOIECCA, a TAKKE BbIABUTAThH
MIPEANOIOKEHHS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTh WH(OpMAIUU, ITaHHBIX,
HEOOXOAMMBIX JJIs PEIICHUS 3aa4H;

BbIOMpATh, AaHAJIM3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATDH
UH(GOPMAIIUIO Pa3IUYHBIX BUIAOB U OPM MPENCTABICHHUS,

BbIOMpaTh (QopMy TMpeAcCTaBiIeHUs HWHOOpPMAMU U WILIIOCTPUPOBATDH
pelaeMbple  3aJadyd  CXEMaMH, JAMarpaMMaMH, UWHOW rpadukoii u ux
KOMOUHAITUSMU;

OIICHWBATh HAA&KHOCTh WH(POPMAIUU TI0 KPUTEPUSIM, TMPEIOKEHHBIM
1M COPMYITHPOBAHHBIM CAMOCTOSTEIILHO.

KoMMyHuKaTHBHBIC YHHBEpPCaAJIbHbIE y4eOHbIe JeHCTBUS
BOCHPUHUMMATh H  (OPMYIHUPOBATh CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LEISIMH OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY



3pEHUs B YCTHBIX U MUCHbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS 110 X0y PeIICHUs
3aJ1a4l, KOMMEHTHUPOBATh MOJYYEHHBINA PE3yIIbTAT;

B X0/ OOCYXKICHHsI 3aaBaTh BOMPOCHI TI0 CYIIECTBY O0CYKIaeMON TEMBI,
npoOJieMbl, pemacMoOi 3aJavd, BBICKA3bIBaTh HWJCH, HAICJICHHBIE Ha IOUCK
pEIIeHNs, COMOCTABIATh CBOM CYXACHHUS C CYKICHUSMHU JPYTUX YIaCTHHUKOB
auanora, 0OHapy>KMBaTh pa3IndMe U CXOJCTBO MO3UIIMH, B KOPPEKTHOHN hopme
bopMyIIMpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

NPENCTaBIATh  pPe3ydbTaThl  pEUIeHWs  3aJayd,  SKCIEePUMEHTa,
HCCIIEIOBaHMS, MPOEKTa, CAMOCTOATEIBHO BBIOMpATh (hOpMAT BBICTYIUICHHS C
y4€TOM 3a/1a4 MPEe3eHTaIllMU U 0COOEHHOCTE! ayIMTOPHH;

NMOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOW U
VMHIUBUIYAILHON paboThl MPHU pEIICHHH Y4YeOHBIX MaTeMaTHYEeCKUX 3ajad,
NPUHAMATH II€]Ib COBMECTHOH JESATENBHOCTH, IUTAHUPOBATH OPTaHHU3AIUI0
COBMECTHOI pabOThI, pacipeesiTh BUABI padOT, JOrOBapUBATHCA, 00CYXKIATh
MIPOIIECC U PE3YNHTAT PAbOTHI, 00001IaTh MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYMHIIOBEIX (popmax paboTsl (00CykaeHMs, 0OMEH MHECHUH,
«MO3TOBBIE MITYPMb» W HWHBIC); BBINOJHATH CBOIO 4YacThb pabOThl U
KOOPAWHHUPOBATh CBOU JEHCTBUS C APYTMMH WICHAMH KOMaHbI, OIEHUBATH
Ka4eCcTBO pe3ysibTaTa M KAa4eCTBO CBOETO BKJIaJa B OOIMMNA pe3yiapTaT IO
KpUTEPHUsIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE Yy4eOHbIE JelcTBUS
Camoopranusanus:

BBISIBJISIT TIPOOJIEMBI /Ui PEIICHUS B dKU3HCHHBIX U YUEOHBIX CUTYyaIlUsX,
OpPUEHTHUPOBAThCA B PAJMUHBIX  MOAXOAAX = IMPHUHATUS  pELIECHUMH
(MHaUBHIYATILHOE, TPYIITIOBOE);

CaMOCTOSITENIbHO COCTaBIIAThH IUIAH, aJITOPUTM pEHICHUsI 3aJauu (WU €ro
94acTh), BBIOMpATh CMOCOO pEMICHUS C YYETOM HMMEIONINXCS PECYpCoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pelieHuit ¢ y4éToM HOBOW MH(pOpPMaLUK.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBI HHTEJJIEKT:

BJaJeTh CHOCO0aMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca M
pe3ynbTaTa peleHus MaTeMaTUYeCKOM 3a/1auu, CaMOMOTHUBALIMY U pediiekcuu;

MPEABUACTh TPYAHOCTH, KOTOpPhIE MOTYT BO3HUKHYTh MPH PEHICHUU
3a/layd, BHOCUTh KOPPEKTHUBBI B JIEATEIHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, HANJACHHBIX OIMMOOK, BHISIBJICHHBIX TPYIHOCTEH;



OIIEHUMBATh COOTBETCTBUE pE3yjbTaTa ACATEIbHOCTU MOCTABICHHOW LIENU
U YCIOBUSM, OOBSICHATH MPUYUHBI JOCTWIKCHHSI WM HEIOCTYDKCHHS IICIIH,
HaXOJUTh OIIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BBIPAKATh 3MOLIMM NPU U3YYEHUH MAaTeMaTHUYECKUX OOBEKTOB M (DAKTOB,
J1aBaTh SMOIIMOHAJIBHYIO OIIEHKY PEILICHUS 3a/1a4u.

HPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 KJjacce OOyYalOMUNUCS TMOIYYUT CIECAYIONINE
MPEAMETHBIE PE3YJIBTATHI:

Yucia v BIYUCICHUSA

PanmonansHeie ynca.

[lepexoauTh OT 01HOM (OPMBI 3aMKCH YKCeN K Ipyroi (mpeodpa3oBbIBATh
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CATHYHYIO, B
YaCTHOCTH B O€CKOHEYHYHO JECATUYHYIO IPOOB).

Hcnonbs30BaTh MOHSITHS MHOYKECTBA HATypaJbHBIX YHCEN, MHOXECTBA
LEJbIX YHCEJ, MHOXECTBA pAalMOHAIBHBIX YHCEI IMpU PpELIEHUH 3ajad,
IIPOBEJICHUN PACCYKICHUN U TOKA3aTEIIbCTB.

[lonumMate ¥ OOBICHATH CMBICH MO3UIIMOHHOW 3alMHMCH HATYpPajJIbHOTO
qyuca.

CpaBHUBATH U YNIOPAIOYMBATH PALIMOHAIBHBIEC YHCIA.

BrinonHsaTh, coyeTass yCTHbIE U MUCbMEHHBIE MPUEMBI, apupMeTHIecKue
NEUCTBUA C paUUMOHAIBHBIMA YHUCJIaMH, MCIOJb30BaTh CBOMCTBA YHCENIl U
IIPaBWJIA TEUCTBUM, IPUEMBI PALIMOHATIBHBIX BBIYHACIECHNUM.

BBINONHATB IEUCTBUS CO CTENEHAMU C HATYPAJIbHBIMU ITOKA3aTENSAMH.

HaxonuTth 3Hau€HUs YUCIOBBIX BBIPAKEHUMN, COAEPIKALIMX PALlMOHAIbHbBIE
YlUClia U CTENEHH C HATypaJbHBIM TOKAa3aTesieM, NMPUMEHSTh Pa3HOOOpa3HbIe
CcrocoObl W MPUEMBI BBIUMCIEHUS, COCTaBISATH M OLEHUBATH YHCIIOBbHIE
BBIPKEHHUSI TIPU PEIICHUHU MPAKTHUECKUX 3a/lad U 3a/lay U3 JIPYTruX y4eOHbIX
IIPEAMETOB.

OkpyrasiTh 4Mcla € 3aJaHHOM TOYHOCTBIO, a TaKXe II0 CMBICIY
[IPAKTUYECKOM CHUTyallld, BBIIOJHATh HPUKUIKY W OLEHKY pe3yJbTara
BBIYMCJIICHUM, OLIEHKY 3HA4Y€HUM YMCIIOBBIX BBIPAXKCHUU, B TOM YHCIE IIPU
pPELIEHUN MPAKTUYECKUX 3aa4.



Pemate TekcToBBIE 3amaun apuPMETHIECKUM CIIOCOOOM, HCIOJIB30BAThH
TaONMIIBI, CXEMBI, YEPTEXKHU, NPYTrue CPECTBA NPEICTABICHUS MAHHBIX IPHU
pelleHuu 3a1a4.

PemaTe mpakTUKO-OpUEHTUPOBAHHBIE 3a/1a4l, CBSI3AHHBIC C OTHOLICHUEM
BEJIMYMH, MPOMOPIIMOHATIBHOCTBIO BEJIWYMH, MPOLEHTAMU, WHTEPIPETUPOBATH
pe3ysibTaThl peIIeHUs 3adad C y4YETOM OrPaHUYEHUM, CBS3aHHBIX CO
CBOMCTBAMH PaCCMATPUBAEMBIX OOBEKTOB.

J1emuMOoCTb.

Jloka3pIBaTh U MPUMEHSTH MPU PELICHUU 33J]a4 MPU3HAKH JEIUMOCTH Ha
2,4,8,5,3,6,9, 10, 11, npu3Haku AEIMMOCTH CYMMbI U IPOU3BEACHHUS LIEJBIX
YHCEJl.

PackiiapiBaTh HAa MHOKUTEM HATYpaJbHbIC YHUCIIA.

CB00OOJIHO OMEpUpPOBaTh MOHATHSAMH: UYETHOE YHUCIO, HEUETHOE YHCIIO,
B3aMMHO MPOCTHIE YUCIIA.

Haxonuth HanOosbsiuii O0NIMil TeTUTENh 1 HAUMEHbIIee 00Iee KpaTHOe
YyyCcell U UCIOIb30BaTh UX HNPU PELICHUH 3374, MPUMEHATh aliropuTM EBKinaa.

OnepupoBaTh NOHSATHEM OCTaTKa MO MOMIYJIO, MPUMEHSITh CBOMCTBa
CpPaBHEHUI IO MOYJIIO.

AJireOpandecKkue BbIPaKeHUA

BripaxkeHus ¢ mepeMeHHbIMHU.

Hcnonp3oBath  anreOpandecKkyr0  TEPMHUHOJIOTHIO W CHMBOJIHKY,
MIPUMEHSTH €€ B MPOIIECCE OCBOSHUS yIeOHOTO MaTepuaa.

Haxonuth 3HaueHUs1 OYKBEHHBIX BBIPAKEHUI IMPU 3aIaHHBIX 3HAYCHUSIX
MePEMEHHBIX.

Hcnonp30BaTh  IOHATHE  TOXKJACCTBA, BBINOJHATH  TOXKISCTBECHHBIC
npeoOpa3oBaHusl BRIPAKECHUH, T0Ka3bIBATh TOXK/IECTRA.

MHoOro4ieHsbl.

BoeimonasaTe  mIpeoOpa3oBaHUsST  IEJOTO  BBIPAKEHUS B MHOTOYJICH
MIPUBEJICHUEM TTOIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK.

Boinmonuare  neictBus  (CIOKEHWE, BBIUUTAHUE, YMHOXEHHE) C
OMTHOWICHAMH W C MHOTOWICHAMH, MPUMEHATH (HOPMYJIBI COKPAIMEHHOTO
YMHOXKEHUS (KBaJpaT U KyO CyMMBI, KBaJpar M KyO pPa3HOCTHU, Pa3HOCTh
KBaJpaToB, CyMMa W pPa3HOCTh KyOOB), B TOM 4YHCJE IS YNPOILIECHUS
BBIUMCIICHUH.



OcylecTBIATh Pa3IOKEHUE MHOTOYJIEHOB HAa MHOXHTEIN C MOMOILIBIO
BBIHECEHHUSI 32 CKOOKM OOIIEro MHOXHTENs, TPYHNIUPOBKU ClaraeMbIX,
IpUMEHss (HOPMYIIbl COKPAIEHHOTO YMHOXKEHHUSL.

[IpumensaTh npeoOpa3oBaHUs MHOIOWIEHOB JUISl PEIICHUS Pa3IUYHbIX
3a/1a4 U3 MaTeMAaTHKH, CMEKHBIX IIPEIMETOB, U3 PEAIIbHON ITPAKTUKHU.

Hcnons30BaTh CBOWMCTBA CTENEHEH C HATYPAJIBHBIMH IOKA3aTEISIMU UL
npeoOpa30BaHUsI BBIPAKECHUH.

YpaBHeHUs U HEPABEHCTBA

Pewars TMHENHBIE YpABHEHHS C OJNHOW MEPEMEHHOM, IPUMEHSIS ITPAaBUIIA
nepexoAa OT HCXOJHOIO YpAaBHEHUs K paBHOCWIBHOMY eMmy. IIpoBepsTs,
SABJISIETCSI JIM YUCIIO KOPHEM YPABHEHMS.

[TonOupars nmpuMmepsl Map 4YMUCEN, SBJSIOIIMXCS PELICHUEM JIMHEHHOIro
YPaBHEHUS C ABYMSI [IEPEMECHHBIMH.

CrtpouTh B KOOPAMHATHOMN TJIOCKOCTH TpaduK JIMHEHHOTO ypaBHEHHUS C
IBYMsI TIEPEMEHHBIMH; TOJb3YsCh T'pa(UKOM, MPUBOAUTH MPUMEPHI PEIICHUS
YPaBHEHUS.

Pemars cuctembl ABYX JIMHEMHBIX YPAaBHEHHUU C JBYMs IIEPEMEHHBIMH, B
TOM 4HCJIE FPaPUUECKH.

CocTraBisATh M pelmarbh JMHEHHOE ypaBHEHHE WIIM CHCTEMY JIMHEWHBIX
YPaBHEHUH II0 YCIOBHUIO 3aJa4M, HHTCPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a1a4M MOJy4EHHBIN Pe3yJbTaT.

DOyHKIUU

Koopaunats! u rpaduxu.

N300paxaTh Ha KOOPAMHATHOM NPAMON TOYKHU, COOTBETCTBYIOIINE
3aJlaHHBIM KOOpAMHATaM, JIy4M, OTPE3KH, MHTEPBaJbl, 3alMCBhIBATh YUCIIOBBIE
IIPOMEXKYTKH Ha aJIreOpandeckoM s3bIKeE.

OrmeyaTp B KOOPAMHATHOW  IUIOCKOCTH TOYKM 110  3aJaHHBIM
KOOpAUHATAM.

OyHKIUH.

Crpouts rpaduku TMHEHHBIX (PYHKLIUH.

OnuceiBaTh € TOMOIIbIO (YHKUIMN H3BECTHBIE 3aBUCHUMOCTH MEKIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSIHUE, LI€HA, KOJNYECTBO, CTOUMOCTD,
IPOU3BOAUTENBHOCTb, BpEMsI, 00bEM pabOTBHI.

HaxoauTs 3HaueHne QyHKIUH 0 3HAYEHUIO €€ apryMeHTa.



[Tonnmars rpaduueckuii cnoco0 MpeacTaBIeHUs U aHaIU3a HHPOpMAIUH,
U3BIIEKATh W HMHTEPIPETUPOBATh HHGPOPMALMI0O U3 TPadUKOB peabHBIX
HPOIIECCOB U 3aBUCUMOCTEIA.

Hcnonb3oBath cBoiicTBa (yHKIUMI a1 aHamm3a rpaduKoOB peabHBIX
3aBUCUMOCTEl (HYIM (QYHKLIMH, TMPOMEXKYTKH 3HAKOMOCTOSHCTBA (DYHKLUH,
MPOMEXYTKH BO3pacTaHUs M yObIBaHUS (YHKINHU, HAaUOOJIbIIIee 1 HauMEHbIIee
3HaYeHUs (PYHKIIIH).

Hcnonb3oBath rpaduku A UCCIAEAOBAaHUS MPOIECCOB M 3aBHUCHMOCTEM,
IIpY PEIICHUH 33724 U3 IPYTUX YYEOHBIX MPEAMETOB U pealbHON KU3HHU.

K koniy oOyuenuss B 8 Kkjacce oOyyarolmuics TMOJYYUT CIEAYIOLINE
IPEAMETHBIE PE3YNIbTATHI:

Yucaa v BbIMUCICHUSA

WppannonaibHble yucia.

[TonnMate M MCIIOIB30BATh NPEACTABICHUS O PACIIUPEHUU YHUCIOBBIX
MHOYECTB.

CBoOoaHo ONEPUPOBATH NOHATUSAMMU: KBaJpaTHBIMI KOPEHb,
apu(pMeTUYECKUd KBAJPATHBIA KOPEHb, HPPALMOHAIBHOE YHUCIIO, HAXOIUTh,
OLICHUBATh KBAJpPATHbIE KOPHU, UCIOJB3Ys MPU HEOOXOJUMOCTH KaJbKYJSTOP,
BBITIOJTHSTh TIPEOOPA30BaHUs BBIPAXKEHUM, COAEPKAIUX KBaIpaTHBIC KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb30BaTh HaYalbHBIEC MTPEICTABICHHS O MHOXKECTBE JIEMCTBUTEIbHBIX
yycen s CpaBHEHHUS, OKpYTJEHUS U BBIYUCICHUH, H300pa)kaTh
JNEUCTBUTENBHBIE YHCIIA TOYKAMU HA KOOPAUHATHOM MIPSIMOM.

Hcnonb3oBath 3anucu OOJIBIIUX U MAJIBIX YUCEN C ITOMOILBIO AECATUYHBIX
npobeit u creneneld uucia 10, 3aMUChIBaTh U OKPYTISTH YKCIOBBIE 3HAYCHUS
pEABbHBIX BEJIMYMH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUMN.

J1emuMOCTb.

CB0oOOMHO oOmepupoBaTh TMOHITHEM OCTAaTKa IO MOIYIIO, MNPUMEHSITH
CBOMCTBA CPAaBHEHHUM IO MOIYJII0, HAXOAUTh OCTATKU CYMMBI U IIPOU3BEACHUS
10 TAHHOMY MOJYJIIO.

AJuireOpandecKkue BbIPaKeHUSA

JpoOHO-panmoHaibHbIEe BEIPAKEHHUS.

Haxonuth momycTtrMble 3HaYEHUS IEPEMEHHBIX B APOOHO-PAITMOHATBHBIX
BBIPAKCHUSAX.

[IpuMeHATh OCHOBHOE CBOMCTBO pallMOHATBHON JPOOH.



BoimonusaTe  mpuBeneHue — anreOpanueckux — Apobei Kk oOmemy
3HAMEHATEII0, CIIOKCHHE, YMHOKCHHE, JISTICHUE alreOpandecKux Jpooei.

BrInonHAT TOXIECTBEHHBIE npeoOpa3zoBaHus palMOHAIIbHBIX
BBIPAKECHU M.

[IpumeHnaTh npeoOpa3zoBaHus BBIPAXKEHUHN ISl PEIICHUS Pa3IUYHbIX 3a/1a4
U3 MaTEMATHUKHU, CMEKHBIX IIPEAMETOB, U3 PEATIbHOW MPAKTUKH.

Crenenu.

[IpuMeHATh TNOHSATHE CTENEHW C UENbIM [OKA3aTeJIeM, BbBINOJHITh
1peoOpa30BaHus BEIPAKEHUH, COJEPIKAIINX CTETICHH C IIEITBIM MOKa3aTeJIeM.

WppanroHanbHbIE BBIPAKEHUS.

Haxogute gonmycTuMble 3HA4€HUs MEPEMEHHBIX B  BBIPAXKCHHUSIX,
coJiepKalnx apupMeTHYecKue KBaApaTHbIE KOPHH.

BoinonHsTh peodpa3oBaHusi UPPAMOHAIBHBIX BBIPAKEHUH, HCIONb3YS
CBOWCTBA KOPHEH.

YpaBHeHUs U HEPABEHCTBA

PemaTe kBagpaTHbi€ ypaBHEHUS.

Pemate qpoOHO-panmoHaibHbIC YPABHEHHS.

Pewlare nuHEHHBIE ypaBHEHHS C IMapaMeTpamMu, HECIOXKHBIE CUCTEMBbI
JIMHEWHBIX YPABHEHUH C IMapaMeTPaMHu.

[IpoBOaUTE UCCAEAOBAaHNS YPABHEHUM U CUCTEM YPABHEHHI, B TOM UHCIIE
C TMPUMEHEHHEM TpapUIeCKuX TMPEACTABICHUN (yCTaHABIMBATh, WMEET JIU
YPAaBHEHHE WJIM CHCTEMA YPABHEHUM PEILICHUs, €CIM HUMEET, TO CKOJIbKO, U
rpouee).

[TepexoauTh OT cioBeCHOU (POPMYIUPOBKH 3a7aud K €€ anreOpandeckoin
MOJENN C IOMOUIBI0 COCTAaBJIEHUS YPAaBHEHUsS WM CUCTEMbl YpPaBHEHUH,
UHTEPIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3a[a4d IOJYyYECHHBIN
pe3yJbTar.

[IprMeHATh CBOWCTBA YHWCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLECHKHU,
pelIaTh JIMHENHBIE HEPABEHCTBA C OJIHOW MEPEMEHHOW U UX CUCTEMbI, JaBaTh
rpaguIecKyr0 WIJUTIOCTPAIIMI0O MHOMKECTBA PEIICHWA HEPABEHCTBA, CHCTEMBI
HEPABEHCTB.

DyHKUNHA

[ToHumaTh U UCONB30BATh GYHKIIMOHATBHBIE OHATHS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUYEHMs), ONPEACNITh 3HaUeHUE (PYHKIUU [0 3HAYCHUIO
aprymMeHTa, OlpeAessaTh CBOMCTBA PYHKIMU O €€ rpadukKy.



Crpouts rpaduku (QyHKIUN , OMUCHIBATH CBOMCTBA YUCIOBOM (DyHKUIHU
o e€ rpaduky.

K koHmy oOydenuss B 9 kJjacce o0OydarolIMiics MOJIYYHUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yucuaa ¥ BbIYUCICHUSA

CB0OOOIHO ONEpUpPOBaTH MOHATHUSMHU: KOPEHb 7N-W CTENEHU, CTENEHb C
palMOHAIIBHBIM I10KA3aTeJIEM, HAaXOIWTh KOPEHb 7-U CTEIEHH, CTENEHb C
palMoHaIbHBIM IIOKa3aTesIeM, HCIOJIb3Ysl MPU HEOOXOAMMOCTH KaJIbKYJSTOP,
OPUMEHATh CBOWCTBA KOPHSA 71-d  CTENEHU, CTENEHH C PALMOHAIBHBIM
[IOKA3aTEIIEM.

Hcnons30BaTh NOHATHE MHOKECTBA IEUCTBUTENBHBIX YACEII IIPU PELICHUN
3a/1a4, MIPOBEIEHUH PACCYKICHUU U T0KA3aTEIIbCTB.

CpaBHHMBaTh ¥ yHOPSAAOYMBATH JCUCTBUTENbHBIE 4YHCIA, OKPYIJIATH
JNEUCTBUTENBHBIE YHUCJIA, BBINNOJIHATh NPUKHUIAKY pPE3yJbTaTa BbIYMCICHUH,
OLICHKY YHCJIOBBIX BBIPAKECHUU.

AJireOpandecKue BbIPaKeHUsA

CB0OOOJHO oOmepupoBaTh IOHITUEM KBaJpPaTHOTO TPEXUJIEHA, HaXOAWUTh
KOPHM KBaJIpaTHOT'O TPEXUICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA TUHEWHBIE MHOKUTEIIN.

YpaBHeHUs U HEPABEHCTBA

Pewars MHENHBIE M KBaJgpaTHBIE YPABHEHUS, YPABHEHUS, CBOJSAIINECS K
HUM, IpOOHO-PALIMOHAIbHBIE YPaBHEHMUS.

PemaTe HeC10KHBIE KBaIpaTHbIE YPABHEHUS € [IaPAMETPOM.

Pemate nuHENHBIE HEPABEHCTBA, KBAIPATHBIE HEPABEHCTBA, UCII0JIB30BATh
METOJI UHTEPBAJIOB, U300pakaTh PEIICHUE HEPABEHCTB Ha YHUCIIOBOM IMPSAMOM,
3aIMChIBATh PEIIEHHUE C IIOMOIIBI0 CUMBOJIOB.

Pemars cuctembl IByX JIMHEMHBIX YPABHEHHMU C ABYMS NEPEMEHHBIMHU U
CUCTEMBI JBYX YPaBHEHMM, B KOTOPBIX OJHO YPaBHEHUE HE - SABIAETCS
JINHENHBIM.

PemaTe HECI0KHBIE CUCTEMBI HEJIMHEHHBIX YPABHEHUH C IIapAMETPOM.

[IpuMmeHsTh ~ METOABl  PABHOCWIBHBIX  INpeoOpa3oBaHUM,  3aMEHbI
MEePEMEHHOM, TpadHUUecKOro METOoJa MNpH pEIIeHUH ypaBHEHHH 3-i1 u 4-i
CTEIICHEM.

Pemare cucTeMBbl JIMHEMHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB,
BKJIIOUAIOIIME KBAJpPaTHOE HEPABEHCTBO, H300pa)KaTh pEIIEHUE CUCTEMBI



HEPABEHCTB HA YHWCJIOBOM TMPSAMOM, 3alHUChIBaTh pEIICHHE C IOMOIIBIO
CHUMBOJIOB.

Pemarp ypaBHEHUs, HEpaBEHCTBA W MX CHUCTEMbl, B TOM 4HCIE C
OTpaHUYEHUSIMH, HAIIPUMED, B LENbIX YUCIIAX.

ITpoBoauTh UCCIIENOBaHMS YPABHEHUN U CUCTEM YpaBHEHUIl, B TOM YHUCIIE
C INpUMEHEHHEM TIpaUUecKUX INPEICTaBICHUN (yCTaHABIMBAaTh, HWMEET JIU
yYpaBHEHHE WJIM CHUCTEMa YPaBHEHHM pEIICHUs, €CIU HUMEET, TO CKOJBbKO, W
npouee).

PemaTte TekCTOBBIE 3adaud aireOpamdeckuM CIOCOOOM C TOMOIIBIO
COCTaBJICHUS YPAaBHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnons30BaTh ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI Il COCTABJICHUS
MaTeMaTUYeCKON = MOJAENU pealbHOM CUTyallMM WIM HNPUKJIAJHOW 3aj1aud,
UHTEPIPETUPOBATD ITOJIyUEHHBIE PE3YJIbTAThl B 3a1aHHOM KOHTEKCTE.

YuciaoBble NOCI€A0BATEILHOCTH U NPOrpeccHn

CBOOOIHO OMEpPUPOBATh MOHATUSAMU: 3aBUCHUMOCTh, (QYHKIUS, Tpaduk
byHKIUM, TpsiMas TPOMOPLUOHAIBHOCTh, JWHEHHas QyHKuMs, oOpaTHas
MPOTIOPITMOHAIBHOCTE, Tapabosia, runepOosia, KyCOUHO-3a1aHHast PYHKITHUS.

HccnenoBath (yHKIMIO 110 €€ rpauKy, yCTaHaBIMBaTb CBOWCTBA
¢yHKIuMil: 00JacTb ONpPENEIEHMs, MHOXKECTBO 3HAYEHWH, HyIH (DYHKLIHH,
IPOMEXYTKA 3HAKOIOCTOSHCTBA, IPOMEXKYTKM BO3pacTaHMs W YOBIBaHWS,
4ETHOCTh M HEYETHOCTh, HAUOOJIbIIIee U HAUMEHBIIIEE 3HAYEHUS, ACUMITTOTHI.

Pacnio3naBate KBagpatuuHyro (QyHKuHiO 10 ¢dopMmysie, NPUBOAUTH
IpUMEphl KBaAPATUUHBIX QYHKUINN U3 peaTbHOM HKU3HU, GPU3UKH, TEOMETPUH.

Onpenensat  mojoxeHue Tpaduka  KBaApaTUYHOM  (YHKUIUMH B
3aBUCUMOCTH OT €€ K03 (DUITUEHTOB.

Crpoutps rpaduk KBagpaTUYHOM (YHKLIMHU, ONUCHIBATH CBOWCTBA
KBaJpaTUIHON PyHKIIMH 110 €€ rpaduky.

Hcnonp30BaTh CBOMCTBA KBAAPATUIHON (DYHKIIMH [Tl PEIICHMs 3a1a4.

Ha npumepe xkBagpatnyHoN (yHKIHH CTPOUTH rpaduk GyHKIUU ¥y =af(kx
+ b) + ¢ ¢ momoIpio MpeodpazoBanuii rpaduka GyHKIUNA Y=f(X).

WnmocTpupoBaTh € MOMOIIBI0 TpaduKka pearbHyl 3aBHCHUMOCTh MM
IIPOLIECC 110 UX XAPAKTEPUCTUKAM.

ApudpMeTHyecKkasi 1 reoMeTprYecKasi MPOrpeccuu

CBo60HO OIIepUpPOBATH HOHSATUSMHU: [OCJIEI0BATENIbHOCTD,
apumeTnyecKas u TeOMETPUYECKas IIPOIPECCUM.



3amaBaTh MOCIEAOBATEIBLHOCTH PAa3HBIMU CIOCOOAMH: OIHUCATENIbHBIM,
TaOJIMYHBIM, C TIOMOIIBI0 (POPMYIIBI #-TO WIIEHA, PEKYPPEHTHBIM.

BBIIONMHATE BBIUMCICHHS] C HCIONB30BAaHHEM (QOPMYyNT #-TO UJIeHA
apu(pMETUYECKON U TEOMETPHUUECKOMN MPOTPECCHIA, CyMMBI TICPBBIX 71 YJICHOB.

N300paxaTh diIEHBI MOCIEIOBATEIFHOCTH TOYKAMH HAa KOOPIWHATHOW
TUTOCKOCTH.

Pematp 3amaun, CBA3aHHBIE C YHCIOBBIMU MOCJIEIOBATEILHOCTSIMH, B TOM
qyclie 3aJayd M3 pealbHOM KHU3HU (C MCHOJIb30BAaHUEM KaJbKyJIATOPA,
HU(QPOBBIX TEXHOJIOTHIA).

Pacmo3naBaTh M TNPUBOAWTH MPUMEPhl KOHEYHBIX M OECKOHEYHBIX
MOCTIeIOBATEIPHOCTEH, OTPaHWYEHHBIX IMOCIIE0BATEILHOCTEH, MOHOTOHHO
BO3pacTaronux (YObIBAIOIINX ) MOCIEI0BATEILHOCTEH.

HmeTs TIpeACTaBIEHUE O CXOJUMOCTH TIOCJIEIOBATEIBHOCTH, YMETh
HAXOJUTh CyMMY OECKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKOM MPOTPECCU.

[IpumeHsITh METO MaTEMATHUECKON MHAYKLIUN IPU PEIICHUH 3a7ad.

Temaruueckoe TUTAHUPOBAHHE COCTABICHO C YYETOM IEJIEBBIX
IPUOPUTETOB BOCIIUTATEIBHOIO acrekTa IIKOJIBHOT'O ypoKa,
chopmynupoBaHHbiX B [Iporpamme Bocnutanuss MBOY COII ¢ YUOIT Ne 51
r. Kuposa:

* MoOyk1eHrne 00yUaroIuXCcsi COOI0IaTh HOPMBI TOBEICHHUS, IPABHIIA
OOIIEHHSI CO CBEPCTHUKAMU U TI€IarOTHYECKUMU PaOOTHUKAMU,
COOTBETCTBYIOIINE YKIIaAy 00111€00pa3oBaTeIbHON OpraHU3aIluH,
YCTAHOBJICHHUE U MOJIEPKKY T00pOKEIaTeIbHON aTMOC(EpDI;

*TIIPUBJICUCHNE BHUMAHUS O0yYaIOIINXCS K ICHHOCTHOMY ACTEKTY U3y4aeMbIX
Ha ypOKax MPEIMETOB, SIBIICHUN U COOBITUH, MHUITUUPOBAHUE 00CYKICHUN,
BBICKa3bIBaHUI CBOETO MHEHUS, BEIPAOOTKM CBOET0 JUYHOCTHOI'O OTHOLIEHUS K
M3Y4aeMbIM COOBITHSIM, SIBJICHUSM, JIUIIAM.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
HaumenoBaHue KoandecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (ppoBbIE)
Pa3aejioB U TEM KonTpoJibHbIe IIpakTH4eckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
nporpamMmabl padoTsbI padoThI
YUCITA U
1 BBIUYMCJIEHHM L. 1 | bubmunoreka LIOK
PanmonansHbie https://m.edsoo.ru/77¢09b13
yuca (IIOBTOPCHHE)
YUCITA U
BBIUYMCJIEHHM L.
) Crremens o 16 bubmuoreka [{OK
https://m.edsoo.ru/77¢09b13
HaTypaJbHBIM
oKa3aTejieM
AJITEBPANMYECKU BuG OK
3 E BBIPAXEHUS. 15 1 nomorexa I
https://m.edsoo.ru/77¢09b13
MHoTro4JIeHbI
AJITEBPANYECKUA
4 E BBIPAJKEHU L. 5 bubmunoreka LIOK
Bripaxkenus ¢ https://m.edsoo.ru/77e09b13
epeMEHHBIMHU
YPABHEHUS 1
5 CUCTEMBI 7 1 bubmunoreka LIOK
VPABHEHUIA. https://m.edsoo.ru/77¢09b13

JInnennble




ypaBHEHUS

AJITEBPAMYECKHA

E BBIPAXKEHW . BuG 1OK
nOIMoTEKA

6 q)OpMyH,,H 17 https://m.edsoo.ru/77¢09b13
COKpAILEHHOTO
YMHOKEHHUS
OYHKIINN.

7 Koopaunats! u 17 bubmorexa OK

P https://m.edsoo.ru/77¢09b13
rpaduku. OyHKIIHH

g OVYHKIINN. 16 bubmuoteka [JOK
Jlunetinas QyHKIUSA https://m.edsoo.ru/77¢09b13
YPABHEHHUA 1N
CHUCTEMBI BuG 1OK

o nOIMoTEKa

? YPABHEHI/H/I; 14 https://m.edsoo.ru/77e09b13
CucreMbl TUHEHHBIX
YpaBHEHUU
UUCIIA 1 BuG 1OK

nOIMoTEKa

10 BBIHACIEHIA. 10 https://m.edso0.ru/77¢09b13
JlenumocTh
[ToBTOpEHME,

1 00001IeHwme, 9 bubnuoteka [JOK
cucTeMaTu3ainus https://m.edsoo.ru/77¢09b13
3HAaHUM

OBUIEE KOJIMYECTBO
YACOB I10 136

I[TPOTPAMME




8 KUIACC

HanmenoBanue KosanuyectBo 4yacos
Ne DJIeKTPOHHBIe (M (POBHIE)
Pa3aejioB U TEM KonTpouabHsbie IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI

MpOrpamMmsbl padoThbI padoThbI
AJITEBPAMYECKHUE

1 BBIPAKEHI . 17 1 Bbubnmuoreka [JOK
JpoOHO-paninoHalbHbIE https://m.edso00.ru/6d40b704
BBIPAKECHHUS
UUCIIA U Eub 10K

nonroTeka
2 BbIUNCJIEHUAL. 1 1
¢ N ! https://m.eds00.ru/6d40b704

KBanpaTHslii KOpeHb
YPABHEHUA U

3 HEPABEHCTBA. 17 | Bbu6nmuoreka [JOK
KBanparusie https://m.eds00.ru/6d40b704
ypaBHEHUS
YPABHEHUA U

4 HEPABEHCTBA. 19 1 Bbu6nuoreka [JOK
JpoOHO-paninoHalbHbIE https://m.edso00.ru/6d40b704
YpaBHEHUSA
YPABHEHUA U BuG 10K

nonMoTeKa

HEPABEHCTBA. 2 1

> C 0 https://m.eds00.ru/6d40b704
HepasencrBa
AJITEBPAYECKHUE BuG OK

6 BBIPAYKEHUS, 14 Homtorera L1

Crenenu

https://m.edsoo.ru/6d40b704




YACOB I10 ITPOTPAMME

YUCIIA 1
Bbubnmuoreka [JOK

/ BBIHUCTEHNA. / https://m.edso0.ru/6d40b704

JlenumocTh
Bbu6nmuoreka [JOK

8 OYHKIINH 15 https://m.edsoo.ru/6d40b704
[ToBTOpEHME,

9 00001eHwme, 10 Bbu6nuoreka [JOK
cHUCTeMaTHu3aIus https://m.edsoo.ru/6d40b704
3HAHUHI

OBILEE KOJIMYECTBO 136




9 KUIIACC

Ne KoauyecTBo 4acoB
HaumeHoBaHue pa3aeioB DyekTpoHHbIe (HU(PPOBBIEL)
n/ KountpoabHbie IpakTHyeckune
U TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
n padoThI padoThI
bubmunoreka LIOK
! PYHKINHN 25 ! https://m.edsoo.ru/133deaba
YPABHEHUA U BuG 10K
nOIMoTEeKa
2 HEPABEHCTBA. 15 ! https://m.edsoo.ru/133deaba
KBanpatHble HepaBeHCTBa
YPABHEHUA U
HEPABEHCTBA. bubmuoreka [IOK
3 25 1
VYpaBHeHUsI, HEpAaBEHCTBA U https://m.edsoo.ru/133deaba
WX CHCTEMBI
YN CJIOBBIE BuG OK
4 NOCJENOBATEJILHOC 25 ! htIt{ SJ‘I;IIZT:;:;(])—[ ru/133deaba
THU U ITPOI'PECCHUN PSR '
AJITEBPAYECKHUE
5 BBIPAXKEHU . Ctreniens ¢ 15 1 bubmunoreka LIOK
paMOHAIBHBIM https://m.edsoo.ru/133deaba
IoKa3aTeyieM
6 [ToBTOpeHue, 060061IeHNE, 34 | bubmunoreka LIOK
CHCTeMaTHu3alus 3HaHUu! https://m.edsoo.ru/133deaba
OBHIEE KOJIMYECTBO
- 136 6 0

YACOB I10 ITPOT'PAMME




