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MNOACHUTEJBHASA 3AIINCKA

Martematuka $BIS€TCS OJHHUM U3 OINOPHBIX KYpPCOB OCHOBHOTO OOIIETro
oOpa3oBaHuUs: OHA 00ECIEYMBAET U3YYCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAay4YHOI'O, TaK W TYMAaHHTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
NpPOJOJKEHUS O00pa3oBaHWsl W I TOBCEAHEBHOW KW3HU. PazButue vy
OoOy4JaromMxcsi HAy4YHbIX TMPEICTABICHUA O TPOUCXOKICHUU U CYLUIHOCTH
anredpanuecknux aOCTpakiuii, crmoco0e OTpakeHHs MaTeMAaTHYeCKOW HayKou
SBJICHMM W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJM MATEMaTUYECKOIO
MOJICJIUPOBAaHUSI B HAyYHOM TIO3HAHHUM W B TMPAKTHKE CIOCOOCTBYET
(GbOpMUPOBAHNIO HAYYHOTO MHUPOBO33PEHUSI U KAYECTB MBILIUICHUS, HEOOXOIUMBIX
JUISL ajanTalid B COBPEMEHHOM MudpoBoM oOmectBe. M3ydenune anreOpsb
oOecrieynBaeT  pa3BUTHE YMEHHMs  HaOIOIaTh, CpaBHUBATh, HAXOJWTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBaTh CBOU JACHCTBHUS, BBIBOJIBI, (HOPMYIHUPOBAThH
yrBepkeHus. (OcCBoeHHE Kypca  MaTeMaTUKH  O0ECHedYrBaeT  pa3BUTHE
JOTHYECKOI0 MBIIUIEHUS] O0O0YyYarolMXCsA: OHM HCIHOJB3YIOT JACIYKTUBHBIE U
UHAYKTUBHBIE PACCYXJIEHUs, 0000LIEHNE U KOHKPETU3ALNI0, a0CTparupoBaHue u
anajnoruto. OOyueHwe  aireOpe  MOpeANojiaraeT  3HAYUTEIBHBIA  00BEM
CaMOCTOATENILHON JAESATENIBHOCTH 00YyYaroUuXcsi, MO3TOMY CaMOCTOSATEIbHOE
pelieHre 3afad  OOy4yaroUUMUCS SIBIETCA peaju3aluedl  J1eATeIbHOCTHOTO
MPUHIUIA O0yUeHHUS.

B cTpykType mporpaMMmbl y4eOHOrO Kypca «MaTeMaThKay YyriayOn€HHOTO
W3YYEHHS OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOIUYECKUE JIMHUU:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPAaBHEHHUS U
HEepaBeHCTBa», «DyHkuum». Kaxnads U3 3THX COJEpKATEIbHO-METOIUYECKUX
JIMHUAN pa3BUBAETCS HA MPOTSKEHUH TPEX JIET U3YUEHUS Kypca, B3aUMOJICHCTBYS C
IpPYTUMHU €ro JuHUusSMU. B Xoxe u3ydeHuss Kypca oOOydaromMMCSl MPUXOIUTCA
JIOTUYECKU PACCYKIATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBs3U
C 3TUM B NIPOrpamMmy ydyeOHOTO Kypca «YTJIyOJIeHHBIH KypC MaTeMaTHKH
BKJIFOYEHBI HEKOTOPHIE OCHOBBI JIOTMKH, IPEICTABICHHBIE BO BCEX OCHOBHBIX
pa3zenax MaTeMaTHYecKoro oOpa3oBaHUS U CIIOCOOCTBYIOIME OBJIAJIEHUIO
00y4YaroIIMMUCS OCHOB YHUBEPCAIBHOTO MaTeMaTH4YECKOTO A3BIKA.
ConepxaTeIbHOM M CTPYKTYpHOM  OCOOEHHOCTBIO  ydyeOHOro  Kypca
«YTriIy0JIeHHBIH KypC MATEeMATHKW SIBIISIETCS €T0 MHTETPUPOBAHHBIN XapaKTep.

Conepxkanue nuHUM «Yucia W BBIYUCICHUS» CIYKUT OCHOBOWM s
JaNbHENUIIeT0 U3yYyeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYaroIIMXCs
JIOTUYECKOTO MBIIIIEHUS, POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJITOPUTMaMHU, a
TaK)Xe IPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIJIsi IOBCEIHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus



CBSI3aHO C PAlMOHAIBHBIMH M HPPALUOHAIBHBIMH YHCIaMH, (HOPMHpPOBAHHEM
NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOMN
JUHUHA OTHECEHO K CpeHeMY 0011eMy 00pa30BaHUIo.

CopnepxaHue AByX aireOpandeckux JMHUM — «AnreOpanuecKknue BhIpaKEeHUS
U «YPaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUArOIIMXCS
MaTEeMaTHYECKOTo amnmapara, HeoOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXXHBIX MPEIMETOB U OKpY:Karolei peanbHOcTH. Ha ypoBHE OCHOBHOTO 00IIIET0
oOpa3oBaHMsl yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYI  pallOHAJIbHbBIX
BbIpaXEHUIN. Anredpa JAEMOHCTpUPYET 3HAUEHHE MAaTEMaTHKH KakK S3bIKa s
IIOCTPOEHUSI MATEMATHYECKUX MOJIEIE, OIHMCAHMS IPOLECCOB M  SIBICHUMI
pearibHOTO MHpa. B 3amaum oOyueHusi anrebpe BXOASAT Takke AalibHEHIIEe
pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAWMOTO, B YaCTHOCTH, MJif
OCBOEHHUS Kypca UHGPOPMAaTUKH, M OBJAJCHUE HABbIKAMHU JIETyKTHUBHBIX
paccyxnaenui. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpaXeHUsl, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIBHO-TpaUUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroImMMUCS 3HAHUN O (PYHKIMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJENH
JUIsL OTIMCAHUS M UCCIIEJOBAaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUIN B IPUPOJIE
u odmectBe. M3ydyeHue martepuana crocoOCTBYET Pa3BUTHIO Y OOydaroIuxcs
YMEHUS UCTIOIb30BATh PA3IMYHBIE BBIPA3UTEIIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJHMYECKOT0, IpauyecKkoro, BHOCUT BKIaJd B (HOPMUPOBAHHE
IIPEICTABICHUN O POJIM MATEMATUKU B Pa3BUTHH LIMBUIIM3ALUU U KYJIbTYpPHI.

YrnyOnéHHeld  Kypc ~ MaTeMaTHKH  XapakTepusyeTcss  H3YYEHHEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO armapara M CBA3aHHBIX C HHM METOJIOB
pemieHus 3agad. AnreOpa SBISETCS S3bIKOM I ONMUCAHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIY>KUT OCHOBOM MaTeMaTH4eCKOro mojenupoBanus. [lpu
3TOM CaMU OOBEKTHl MaTeMaTHYECKMX YMO3aKJIIOUYEHUH M MPUHATHIE B anredpe
OpaBWjia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBAaTh M JI0KA3bIBaTh CYKJECHHUS, PA3BUBAIOT MATEMATHUECKYIO HHTYULIUIO,
KpPaTKO M HAaIJISIIHO PAaCKPBIBAIOT MEXAHU3M JIOTMYECKUX MOCTPOCHUH U y4yaT MX
npuMmeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO M3 BEAYLIUX MECT B
(OopMHUPOBAHNUN HAYYHO-TEOPETUUYECKOTO MBIIIJICHHUS 00yJaroINXCsl.

CornacHo yuyeOHOMYy mjaHy B 7-9 kjaccax u3ydaeTcsi Y4YeOHBIH Kypc
«Yray0JeHHbI Kypc MaTeMATUKN», KOTOPBII BKIIIOYAET CIIECAYIONINE OCHOBHbBIE
paszensl cofepkanus: «Hucnaa U BBIYUCICHUSY, «AJreOpandeckue BhIPAKEHUSY,
«YpaBHEHHUs U HEPABEHCTBAY, « DyHKIIUN.

Ha wusydyenue yuyeOHOro Kypca «YIiyOJeHHBI Kypc MaTeMaTHKH
otBoAUTCSL 66 yacoB: B 7 kinacce — 32 yacoB (1 gaca B Hepento), B 8 kinacce — 17
yacoB (0.5 gaca B Henento), B 9 kitacce — 17 gacos (0.5 yaca B Heneto).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucsia ¥ BIYMCICHUS

PanmonaneHpie umcia. CpaBHEHHE, yNOPSAOYMBAHUE U apUPMETHUECKHE
JEUCTBHS C PAlMOHAJIBHBIMU YMCIIaMU. YHcoBas psiMasi, MOIyJb YHACIIA.

CreneHp ¢ HAaTypaJbHBIM IIOKa3aTejleM M €€ CBOWCTBA. 3alUCh YHCIA B
NECATUYHON IMO3UIMOHHON CUCTEME CUHUCIICHMUS.

Pemenne TekcToOBBIX 3a7au apudMeTnuecKuM crocoboM. Pemienue 3amau us
peaIbHOM MPAKTUKU Ha 4acTH, Ha APOOU, Ha MPOLEHTHI, IPUMEHEHUE OTHOLIEHUN
U TIpONOpUMH MpH pELIeHUM 3ajad, pEIICHUEe 3aJad Ha JABM)KEHue, paloTy,
MTOKYITKH, HAJIOTH.

JlenmumocTs Leabix uyncelsl. CBOMCTBA JICIMMOCTH.

[IpocTeie n cocraBHble uucia. YErHple W Hedy€THble uncna. [IpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nOE€IMMOCTA CYMMBI U
IIPOU3BEACHUS LIEJIBIX YHUCEII IIPU PELICHUN 3a/1a4 C IPAKTUYECKUM COJIEPIKAHUEM.

AJuiredOpanvyecKue BbIPpaKEeHUA

BrlpakeHne ¢ NEPEMEHHBIMHA. 3HAYEHUE BBIPAKECHHUS C IIEPEMECHHBIMM.
[TpencraBieHne 3aBUCUMOCTH MEKy BETUYMHAMU B BUJE (OPMYJIBL.

ToxnaectBo. ToxkaecTBeHHbIE TPEOOPa30BaHUs aNTreOpanueCcKUX BhIPAXKEHUI.
Jloka3aTenbCTBO TOXKIAECTB.

Opnowiensl. OHOWIEH CTaHAAPTHOTO BUA. CTENEHb OJHOWICHA.

MHuorounensl. MHorowsneH crasgapTHoro Buzaa. CTeneHb MHOTOYIEHA.
CrnosxeHue, BbIUMTAHUE, YMHOKEHUE M JieJieHne MHOrowieHoB. [IpeoOpa3zoBanue
L[E€JIOTO BBIpaXXEHUs B MHOTO4sIeH. KOpHU MHOro4JIeHa.

@opMyJIbl COKPAIIEHHOTO YMHOKEHHMS: KBaAPAT CYMMBI U KBaJIpaT Pa3HOCTU
JBYX BBIpaXEHUH, KyO CyMMbl U KyO pa3HOCTH JBYX BBbIpaXEHHUH, pPa3HOCThb
KBaJpaTOB JIBYX BBIPQKEHUM, MNPOU3BEICHHE PA3HOCTM U CYMMBI JIBYX
BBIPKEHUI, CyMMa U pa3HOCTh KyOOB JIBYX BBIPAKEHUH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHenue ¢ onHou nepemeHHon. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUN
C OIHOW IIepeMEHHOW. PaBHOCWIBHOCTH ypaBHEHUH. YpaBHEHUE Kak
MaTeMaTH4YECKasi MOJAEINb PEAIbBHOW CUTYallNH.

JluHeniHOEe ypaBHEHHE C OJHOW NEPEMEHHOM. UMCIO KOpPHEW JIMHEWHOrO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JIuHeliHOE ypaBHEHHE, COIEpKALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TUHEHHOTO ypaBHEHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHWHBIX YpPaBHEHHW C JByMs [€PEMEHHBIMU.
['padmyeckuii MeToA pelIeHHus CUCTEMbl JIMHEWHBIX YpaBHEHUH C JByMS



nepeMeHHbIMU. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMs MEPEMEHHBIMU
METOJOM TIOJCTAHOBKM M MeETOAOM cioxeHusa. Cucrema JBYyX JMHEHHBIX
YpaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIENb PEAIbHOM CUTYALIHH.

DOyHKIMHA

KoopanHara Toukn Ha npsimoil. YucinoBsle MpoMexXyTKH. PaccTosiHue Mexy
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpssMoyrosibHast cucTeMa KOopAuHAT. AOcuucca W OpJAuHATa TOYKMA Ha
KOOpAMHATHOM Iu1ocKocTH. IIpumepsl rpaduxoB, 3agaHHbIX popMyinaMu. YreHue
rpavKOB peasibHbIX 3aBUCUMOCTE.

@OyHKIMOHAIBHBIE 3aBUCUMOCTH MeXay BenuuuHamu. [loHsTHEe (QyHKUMH.
Oynkuusg Kak MaTeMaTHueckas MOJAENb pealpHoro mporecca. Obmacth
ompeneneHuss M oOmacte 3HaueHud ¢GyHKuu. CrnocoObl 3amaHust (QYyHKIUU.
I'paduk pynkuuu. IloHATHs MakcuMymMa U MUHHUMYyMa, BO3pacTaHUsl U yObIBaHUS
Ha IPUMEPAX PEABHBIX 3aBUCHMOCTEN.

Jluneiinas Qynkuus, e€ cpoictBa. ['padux nuHeitHOM (QyHkuuu. I'padux
¢yukun y = |x|. Kycouno-3anannsie GpyHKIHH.

8 KJIACC

Yuciia 1 BIYHCICHUSA

KBanparubsie kopHH. ApudmMeTndeckuil KBapaTHbI KOPEHb U €0 CBOWCTBA.
[loHaTe uppaunuoHaIbHOro uucia. JleUucTBUs € HppauUOHAIbHBIMU YHUCIIaMHU.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY YKciamMu. CpaBHEHNE HPPALHOHAIBHBIX
quced.

IIpencraBienuss O pacIIMPEHUSAX YHUCIOBBIX MHOXKECTB. MHOXecTBa
HATypaJbHbIX, LEJbIX, PalHOHAIbHBIX, JCHCTBUTEIBHBIX uHcesl. CpaBHEHUE
yucesl. YUCIoBbIE TPOMEKYTKHU.

HevictBuss ¢ ocratkamu. Ocrtatku creneHend. lIpumMeHeHne OCTaTKOB K
PELIEHNIO YPABHEHUH B LIEJIBIX YHUCIIAX U TEKCTOBBIX 3a7a4.

Pasmeppl OOBEKTOB OKpYXAlOUIEr0 MHpa, AJIUTENBHOCTh IPOIECCOB B
okpyxaromeM Mupe. CTaHIapTHBINA B YHCIIA.

AsredOpanvyecKue BbIPpAKEHUA

AnreOpanyeckas aApoOb. JlomycTUMble 3HAYEHUS TEPEMEHHBIX B APOOHO-
palMOHAIBHBIX  BBIpaKeHUsIX. (OCHOBHOE CBOMCTBO anreOpandeckoil apoowu.
CrnoxxeHue, BbIYMTAHHE, YMHOXXEHHE U JeJieHWe anreOpanvyeckux ApoOei.
Brinenenue menoi yactu aaredpandeckoit 1poou.

PanmonanbsHbie BBIPAKECHUS. ToXnecTBEeHHbIE npeoOpa3zoBaHus
PaLMOHAIBHBIX BBIPAKEHU.

Cremenp C T1eMbIM  TOKazaTenemM U e€ cBoicTBa. [IpeobpazoBanue
BBIPAXEHUHU, COACPIKAIINX CTEIICHH.



YpaBHeHMs U HEpaBeHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpHEW KBAApPATHOIO ypPABHEHWS.
KosmmuecTBO neNCTBUTENBHBIX KOPHEW KBAJIpaTHOrO ypaBHeHUs. Teopema Buera.
VYpaBHEHUsA, CBOAWMBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBAJpPaTHBIM
ypaBHeHUsM. KBasipaTHOE ypaBHEHHE C TapaMeTpoM. PellleHne TEKCTOBBIX 3a7ay C
ITOMOIIBIO KBAJIPATHBIX YPABHEHUM.

JpobHO-panimoHanbHble  ypaBHEHUs. Pemienue  poOHO-paIioHaIbHBIX
ypaBHeHUH. PenieHne TEKCTOBBIX 3ajad C IMOMOINBIO JPOOHO-pAIMOHAIBHBIX
ypaBHeHUH. ['padmueckast UHTepIIpeTalisl YypaBHEHHM ¢ IByMs IEPEMEHHBIMHU.

Hucnoseie HEpaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepaBeHctBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHcTBa. ClioKeHUe
U YMHOXXEHHE YHCIOBBIX HEpaBeHCTB. OLEHMWBAHHE 3HAYEHUS BBIPAKEHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[loHATHE O pelIeHHM HEpPaBEHCTBA C OJHOW IEepeMEHHOW. MHOXeCTBO
peneHni HepaBeHCTBA. PaBHOCHIIBHBIE HEPABEHCTBA.

JInHeliHOE HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Penienne NMHENHBIX HEPABEHCTB C OTHOU NepeMeHHOM. CHCTEMBI M COBOKYITHOCTH
JIMHEUHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM. PemieHune TEeKCTOBBIX 3a1ad C
IIOMOIIBIO JINHEUHBIX HEPABEHCTB C OAHOU IIEPEMEHHOM.

DyHKIUU

OO0uacTh onpeaeneHyss 1 MHOXKECTBO 3HaueHH (pyHKkunHu. CriocoObl 3a1aHus
bynkuuii. ['padux dynkumnn. Utenue coiicTB ¢hyHkuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKINMA, OTPAXKAIOIMINUX PEeATbHBIE MPOIECCHI.

Jluneitnas Qynkuusg. DyHKIHUHM, ONKMCHIBAIOIIHME TPSAMYIO M OOpaTHYIO
MPOMOPIIMOHANIBHBIE 3aBUCUMOCTH, UX IpaduKH.

Oynkimn y = kx, y=kx +b, y=k/x, y = x3, y =Vx, y = |X| 1 ux cBoiicTBa.
Kycouno-3anannbie GyHKIUN.

9 KJIACC

Yucaa v BIYMCICHUA

Kopenb n-i1 crenenn u ero cpoucrBa. CTENEeHb € PALMOHAIBHBIM
IoKasareseM U €€ CBOKCTBA.

AJiredpanyeckue BbIpaKeHUs

ToxxmecTBeHHbIE TIPEOOpa30BaHUsl BBIPAKECHHM, COJEp)KAIUX KOPEHb n-i
crenieHd. ToxaecTBeHHbIE MPeoOpa30BaHUs BhIPAKEHUM, COIEPIKALIUX CTENEHB C
PalMOHAIBHBIM ITOKA3aTEJIEM.

KBagpatueiii TpéxuneH. KopHum kBampatHoro tpéxuneHa. Pasnoxkenue
KBaJIPaTHOI'O TPEXWIEHA HA JINHEWHBIE MHOXKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA



bukBanpartssie ypaBHeHUs. [IpuMepsl IpUMEHEHUI METONOB PaBHOCUIIBHBIX
npeoOpa3oBaHuii, 3aMEHbl MEPEMEHHOM, TpaUUecKoro MeToja NpU PEIICHUU
ypaBHEHU 3-ii u 4-1 CTENEeHe.

Pemenne npoOHO-paliOHAIbHBIX YPaBHEHUH.

Pemenue cucreM ypaBHEHHH C ABYyMs IEPEMEHHBIMU. Penienue npocrenmumx
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ IBYMs nepeMeHHbIMH. ['paduueckuii meron
pELICHHs] CUCTEMbl HEJIMHEHHBIX ypaBHEHHMH ¢ JByMsl nepeMeHHbIMU. CurcreMa
JBYX HEJIMHEWHBIX YPaBHEHUH C JBYMs IIEPEMEHHBIMU KaK MOJEIb PEAJbHOU
CUTYaIINH.

Uucnosele HepaBeHCTBA. PellleHne JNMHEMHBIX HEPaBEHCTB. J[[0Ka3aTesbcTBO
HEPABEHCTB.

KBazgpaTHple HEpaBeHCTBA C OJHOM IEpeMEHHOM. PemieHue KBaapaTHBIX
HEPAaBEHCTB IrpaMuecKUM METOJOM U METOJOM MHTEpPBaJOB. MeToa MHTEpBAIOB
JUIsl pallMOHAIBHBIX HEPABEHCTB. IIpocTelimme HepaBeHCTBA C TapAMETPOM.

Pemienne TEKCTOBBIX 3a/1a4 € TIOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO C 11ByMs IepeMeHHbIMH. PellleHne HepaBEeHCTBa C JBYMS
nepeMeHHbIMU. CHCTeMbl HEPAaBEHCTB C JBYMs MEpEeMEHHbIMU. [ 'padumyeckuii
METOJI pEUIEHUS] CUCTEM HEPABEHCTB C ABYMSI [IEPEMEHHBIMH.

DOyHKUIMHA

Oyuknusa.  CpoiictBa  (QyHKUMI:  Hynd  (QYHKIUH,  [POMEXYTKH
3HAKOMIOCTOSIHCTBA (DYHKI[MU, TIPOMEKYTKM BO3pACTaHUsI M yObIBaHUSA (PYHKIUH,
4YETHBIE U HEYETHBIE (PYHKIIMH, HAauOOJIbIlIee M HAUMEHbIIEE 3HaUeHUsl QYHKIUY.

KBagpatnunass ¢ynkauss u e€ cBoicTBa. Mcmonb3oBaHHE CBOWMCTB
KBaJipaTuyHOW  dyHKUMKM 17 pemienus  3amad.  [loctpoenuwe  rpaduka
kBaapatnyHo (GyHkumu. IlonokeHnue rpaduka KBaapaTUUHOW (PYHKUUUA B
3aBHCHMOCTH OT e& Kod(urmentoB. I'pabuku Gpynkimii y =ax2, y = a(x —m)° u y
= a(x —m)* +n. TloctpoeHue rpaduKoB (yHKIMIA C TOMOIIBIO TPEOOPA3OBAHHMIA.

Hpo6uo-nuueiinas Gyukuus. MccnenoBanue QyHKIMA.

OyHKIMsA y = X' ¢ HATYPaJIbHBIM [TOKa3aTeneM n u e rpaduk.

YucsioBbIe MOCIE10BATEILHOCTH U NIPOrPeCcCUm

[TonsiTue uKcioBOM mocienoBaTeNbHOCTU. KOHEUHble M OECKOHEUYHbIE
nocyeoBaTenbHOCTH.  OrpaHMyYeHHas  IOCJEN0BATEIbHOCTb.  MOHOTOHHO
Bo3pacratomas  (yObIBaromiasi)  moclieoBaTebHOCTE.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: ONMUCATENbHBIA, TAOJWYHBIM, ¢ MOMOLIBI0 (HOPMYIBI 7-TO
YJICHA, PEKYPPEHTHBIN.

Apudmernueckass W reomeTpuueckas mnporpeccun. CBOWCTBa YJIECHOB
apu(pMETHIECKO U TeoMeTpudeckoil mnporpeccuit. Dopmynsl n-TO  dieHa
apu(pMETHIECKON W reomMeTpuueckor mporpeccuit. Dopmynbl CyMMBbI TIEPBBIX 71



YICHOB apuU(PMETHUECKON U T€OMETPUUYECKON mporpeccuil. 3aaun Ha MPOLIEHTHI,
OAHKOBCKHE BKJIAJbl, KPEAUTHI.

[IpencraBieHre O CXOAMMOCTH IIOCIEIOBATEIBHOCTH, O CYMMHPOBAaHHUH
OEeCKOHEYHO yObIBAIOIIEH F€OMETPUUYECKON TPOTrPECCHH.

Meron MmaTemaTudeckor MHAYKIMU. [IpocTene npumepsl.






[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YUHEEHOI'O
KYPCA «¥Yriy0/ieHHbIH Kypc MATeMATHKH

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS

IIPOSIBICHUEM MHTEpeca K IMPOLUIOMY W HACTOSLIEMY POCCHUHUCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTUKEHHUM B IPYIHX HayKax M NPUKIAAHbBIX chepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJHEHUIO 00513aHHOCTEN TpaXKJIaHUHA U PEAU3aLUU €TI0
npaB, MPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAaX (HYHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYXIEHUIO AITHUECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHUEM JIOCTM)KEHHII HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPATBHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTU4YeCKOM HaNpPaBICHHOCTH, OCO3HAHMEM Ba)XHOCTU MaTEMaTUYECKOIO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEIHON MNpodeccHuOHaTbHOM
NEATEIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
NOCTPOECHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00ILIECTBEHHBIX TIOTPEOHOCTEI;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTEeMaTUYeCKUX OOBEKTOB, 3a7ay, PEUIeHUH, pacCyXJCHU, YMEHUIO BUIECTh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTel HAYYHOI'O MO3HAHMSA:

OpUEHTalUMel B JIEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJbI U
o0miecTBa, MOHUMAHHMEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeIOBEYECKOM
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKH U MAaTEMAaTHYECKOW KYyJbTYypOW Kak CpeICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH HCCIIEIOBATEILCKOMN NE€ITEIbHOCTH;

6) ¢usuyeckoro BocnUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1ArONOy YU :



TOTOBHOCTBIO MPHUMEHSITh MATEMATUYECKUE 3HAHUS B HMHTEPECaX CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  THUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, peErysapHas Quznueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PpeQICKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OMIMOKY M TaKOTO e IIpaBa JPYyroro 4yeaoBeKa;

7) 3KOJIOTUYeCKOTr0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXaloIleH cpenapl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJICACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIFHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MMyTEeH UX PeIeHNs;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCJIOBHUAX HEONPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEU KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHCIIC
YMEHHUE YUYUTHCS Yy JPYTUX JIOJIEH, MpUOOpETaTh B COBMECTHOHN JEATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMbBITA JIPYTHUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHWM, (HOPMYIUPOBATH WIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTaX U SABJICHUSX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMN M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC pEIICHUs] W JeHCTBHUSA, (OPMYJIHPOBATh U OICHMBATh PHUCKH U
MOCJIEACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CcBOEHHS MPOrpaMMbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
o01iero 06pa3zoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECs OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEIbHBIMU  JIEHCTBUSMH,  YHUBEPCAJIbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCATBLHBIMH PETYJISATUBHBIMU JICHCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAelcTBUA:

BBISIBIIATH M XApPaKTEPU30BATh CYIICCTBCHHBIE TMPU3HAKH MATEMATUUYECKUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN  MEXJy TMOHATHUSAMHU, (HOPMYJIHPOBAThH
OTIpEJICIICHHS TIOHATUM, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIESHHS M CPAaBHEHHSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATh,  (OPMYIUPOBaTb U  MPeoOpa3OBBIBATH  CY)KJICHUS:
YTBEPAUTEIBHBIE U OTPUIATEbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (akrax, JaHHBIX, HAOJIONCHUSIX U YTBEPXKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUHUIL;

JieNnaTh BBIBOJBI C HCIOJIB30BAaHMEM 3aKOHOB JIOTHUKH, JACAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUSHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHH;

pa3OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIe U OT
MPOTUBHOIO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTHUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOJAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTU4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHus;

BBIOMpATh CMOco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEICHUSA, BbIOMpaTh Hauboliee MOAXOASAMUA ¢ y4ETOM
CaMOCTOSITENTFHO BBIZICIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareabckue A€l CTBUS:

UCTIONb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT TO3HAHUSA,
dopMynupoBaTh ~ BONPOCH,,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  IMpolieMmy,
CaMOCTOSITEJIbHO YCTAHABIMBATh HCKOMOE M JlaHHO€, (OpMUPOBaATh TUIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHUE;

OPOBOJAUTH IO CAMOCTOSITENIFHO COCTABJICHHOMY IIJIaHy OKCIIEPHUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTUYECKOTO OOBEKTa,
3aBHCUMOCTEN 0OBEKTOB MEX 1y COOOI;

CaMOCTOATENILHO (POPMYJIMPOBATH OOOOIICHHS W BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBAThH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTATOB, BHIBOJAOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIIECCa, a TakKXKE BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTH HMHGOPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl peIIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BbIOMpaTh (QopMy mpenacTaBieHUuss HWHGOpPMAMKM W WUIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHOU TpaduKoi 1 NX KOMOWHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU TIO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS



BOCIIPUHUMATH U (OPMYJIMPOBATH CYXKIACHHUS B COOTBETCTBHH C YCIOBUSIMH U
IEeIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PECHHUS B
YCTHBIX W THMCHMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO XOJYy PEUICHUsS 3aJaud,
KOMMEHTHPOBATH MOJYICHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJICHHS 3aJi1aBaTh BOIIPOCHI IO CYIIIECTBY OOCYXKIAeMOM TEMHI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUS, COIMOCTAaBIATh CBOM CYXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
auajora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO IO3WIHN, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKEHUS;

MIPE/ICTABIIATh PE3yJbTAThl PEIICHHS 3aJ1aud, SKCIIEPUMEHTA, HCCIICIOBaHUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAIUN U 0COOEHHOCTEH ayuTOPHUH;

MMOHMMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHJIHOW U WHIUBHUIYaTbHOMN
paboThl MpU pEIICHUU YYEeOHBIX MaTEeMaTHYECKHUX 3ajlad, NPUHUMATh IIeJIb
COBMECTHOW JIEeATEIHHOCTH, TUTAHMPOBATH OPTaHU3aIUI0 COBMECTHOH paboTHI,
pacnpenemnsaTh BUIbI padOT, JOTOBapHBATHCS, OOCYKIATh MPOIECC W pPe3yJbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0OCykaeHUs, 0OMEH MHEHHH,
«MO3TOBBIC€ IITYPMBD» M HHBIC); BBINOJIHATH CBOK 4YacTh paboOTHl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaHIbI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIaJa B OOMmUA pe3yiabTaT 10
KpUTEpUsIiM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBUS.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsi PEIICHUs B JKM3HEHHBIX U yUEOHBIX CUTYalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX [TOAX0AAX MPUHATHS PEIICHUN (MHAMBUAYAJIBHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pEelIeHUs 3aJaud (UJId €ro
4acTh), BBIOMpaTh CHOCOO pelIeHHs ¢ YYETOM HMEIOIIMXCA pPEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelIeHui ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMNPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUU 3a7a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaNJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLIEHWBAaTh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH MPUUUHBI JOCTHKEHHS WM HETOCTHXKEHUS LIEeTH, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTBITY;

BBIpAXaTh AMOLUHU TPU U3yYECHUH MaTeMaTHYECKUX OOBEKTOB M (PaKTOB,
JaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUs 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konIry oO0y4ueHus B 7 kj1acce oOyJaromuiics MOTYYUT CIASAYIONINE MPEeIMETHBIC
pe3yJIbTaTHI:

Yucsia v BbIYMCIEHUS

ParmmmonansHbBIE UnCHa.

[lepexoauTh OT 0AHON (HOPMBI 3alMKMCH YUCEN K APYroi (mpeodpa3oBbIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JACTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOH).

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYpPaJbHBIX YHUCEII, MHOXKECTBA LIEJIbIX
Yyucell, MHOXXECTBAa palMOHAJIBHBIX YHCEN NPH pEIICHUH 3a7ad, MPOBEICHUU
pacCcy)IeHUI U JOKa3aTEIbCTB.

[ToHnmaTh U OOBSACHATH CMBICI MO3UITMOHHOMN 3aMMCH HATYPAIBHOTO YUCIIA.

CpaBHUBATH U YIIOPSAIOUYMBATH PAllMOHAIILHBIC YUCIIA.

BrinmonHATh, coueras YCTHbIE U NMHUChbMEHHbIC MNPUEMBI, apU(DMETHUYECKUE
JEUCTBUS C pallMOHAIBHBIMU YUCJIaMH, UCIIOIb30BaTh CBOMCTBA YKCEI U MpaBUIIa
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BbINONHATH NEMCTBUS CO CTETIEHSIMU C HATYpaIbHBIMU MTOKA3aTEISMHU.

HaxoauTh 3Ha4YeHUs YWCIOBBIX BBIPpAKEHUN, COAEpKAIIUX pallMOHAIbHBIC
Yyucia W CTENEHM C HaTypaJbHBIM I[IOKa3aTesieM, MPUMEHSTh pa3HOOOpa3HbIC
CIIOCOOBI ¥ TPUEMBI BBIUMCIICHUS, COCTABIIATh U OIEHUBATH YHCIIOBBIC BHIPAKCHHUS
MIPU PEIICHUHU PAKTUYECKUX 3a7a4 U 3a/1a4 U3 JIPYTUX YYeOHBIX MPEIMETOB.

OkpyrJisIiTh  4yMclia C 33JaHHOM TOYHOCTBIO, a TaKXe IO CMBICIY
MPAaKTUYECKOM CHUTyalluu, BBINOJHATh TPUKUAKY U OIEHKY pe3yjbTara
BBIYMCJIEHUW, OLICHKY 3HAYEHWW YHCIIOBBIX BBIPAXKEHHM, B TOM YHUCJIE IMpHU
pElIEHNU MPAKTUYECKHUX 3a/adu.

Pemate TekcTOBBIE 3amauu  apu(PMETHUECKHUM CIOCOOOM, HCIOIB30BaTh
TaOJUIbI, CXEMbI, YEpPTEeXKH, JPyrue CpeACTBa NPEACTaBICHUS ITaHHBIX MpHU
pelieHuu 3aaad.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3a7ayM, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPONOPLHUOHAIBHOCTBIO BEJIWYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pEe3yAbTaThl PELICHHS 337a4 ¢ y4€TOM OTPAHMYEHHI, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX 0ObEKTOB.



J1eIMMOCTb.

Jloka3pIBaTh U NPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JITMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3HaKu AEITUMOCTH CYMMbI U MIPOU3BECHUS LIEJIBIX YHCE.

PacknaapiBaTh HA MHOKUTENIHN HATYpaAJIbHbBIC YUCIIA.

CBoOOMHO omepupoBaTh MOHITHAMHU: UYETHOE YHCIO, HEUYETHOE YHUCIIO,
B3aHMHO ITPOCTHIE YUCTIA.

Haxonute HamOOMBIIMI OOIMMNA AETUTETh U HaUMEHBIIEE 00INee KpaTHOE
YUCeN U UCIIOJIB30BATh UX MPU PEUICHUH 3a/1a4, IPUMEHSATh alroputM EBkima.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOIYJII, NPUMEHATh CBOWMCTBA
CpPaBHEHMI1 IO MOJTYJIIO.

AsredOpanveckue BbIPAKCHUS

BripaxxeHust ¢ nepeMeHHbIMU.

Hcnonb3oBaTh anreOpandyecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

HaxoauTh 3HaueHus OYKBEHHBIX BBIpAXCHUW MpPHU 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

Hcnonb30BaTh  MOHSATHE  TOXKAECTBA,  BBIIOJIHATH  TOXKICCTBEHHBIC
npeo0pa30oBaHus BHIPAXKEHUH, TOKA3bIBATh TOKICCTBA.

MHoOrouneHsl.

Breimonuate  mpeoOpa3oBaHUs  IEJOTO  BBIPAXEHHUS B MHOTOWICH
MIPUBEJICHUEM MTOJAOOHBIX CJIAraeMbIX, PACKPhITUEM CKOOOK.

BoImonHsTh eficTBUs (CI0KEHNE, BEIUUTAHUE, YMHOXKEHUE) C OJTHOWICHAMHU
¥ C MHOTOWICHAMH, TPUMEHSATH (POPMYIIbI COKPAIIEHHOTO YMHOXKEHUs (KBajpaT 1
KyO0 CyMMBbI, KBaJipaT U KyO pa3HOCTH, Pa3HOCTh KBaJIpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHUCJIE JJIs YIIPOIIECHUS BBIUNCICHUM.

OcCylmecTBIsATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEINW C ITOMOILBIO
BBIHECEHUS 3a CKOOKM OOIIEr0o MHOXKHUTEINSI, TPYNIUPOBKHU ClaraeMblX, TIPUMEHSIS
bopMyIIbl COKPAIIEHHOTO YMHOXKEHHUSI.

[IpuMeHsTh MpeoOpa3oBaHUs MHOTOWICHOB ISl PEIICHUs Pa3IMYHBIX 3a7ad
M3 MaT€MaTUKH, CMEXHBIX TPEAMETOB, U3 PEATHLHOMN MTPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaJdbHbIMU TOKa3aTEISIMH IS
peoOpa3oBaHUs BHIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHUsI C OIHOM IIEPEMEHHOW, NPUMEHss IpaBUJIA
nepexoia OT UCXOJTHOTO YPABHEHUSI K PABHOCUIILHOMY eMy. [IpoBepsiTh, sBIisieTcA
JIM YHCJIO KOPHEM YPABHEHUS.

[TogOupaTe npuMepsl Map 4YUCEN, SBISIONIMXCS PEIICHHUEM JHUHEHHOTO
YPaBHEHHUS C ABYMsI IEPEMEHHBIMU.



CTpouTh B KOOPAMHATHOW TIJIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHHUS C
JByMsI TI€PEMEHHBIMH, MOJIb3YSACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHHUS
YpaBHEHHUS.

Pemate cucTeMsl IByX JIMHEWHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMHU, B TOM
quciie rpadu4ecKy.

CocTaBnsATh M pelIaTh JIMHEWHOE YPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH 1O YCJIOBHUIO 33Ja4d, WHTEPOPETHPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4¥l IIOJIy4ECHHBIN Pe3yJIbTaT.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N306paxaTh Ha KOOPIAUHATHON NMPSIMON TOYKU, COOTBETCTBYIOIINE 3a1laHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KU, MHTEPBAJIbI, 3AMCHIBATh YACIOBBIE IPOMEKYTKH Ha
aJreOpanvdeckoM sI3bIKeE.

OTmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 33JaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpoutb rpaduKku TUHEHHBIX (PYHKIIHIA.

OnuceiBaTh C TMOMOIIbIO (YHKIUA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJWYECTBO, CTOUMOCT,
IPOU3BOJUTENIBHOCTb, BpEMS, 00bEM pabOTHI.

Haxonuth 3HaueHHne PyHKIIMMU MO 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod MPEeACTABICHHS W aHaIW3a MH(OpManuw,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMAIIUIO U3 TPaAPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEHN.

Hcnonb3oBaTh CBOMCTBA (QYHKIMN i1 aHaimu3a TrpaduKoB peaTbHBIX
3aBUCUMOCTEN (HynIH (DYHKIMM, NPOMEXKYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
POMEXKYTKHA BO3pacTaHusi M yObIBaHMS (DYHKIMM, HAuOOJbLIEE U HaWMEHbILIEE
3HauYeHUs (PYHKITIN).

Hcnonp3oBath rpaduku A UCCIEA0BaHUS MPOLIECCOB U 3aBUCUMOCTEH, IpU
pELIeHUH 3a7a4 U3 IPYTuX YUYEOHBIX IPEIMETOB U PEAIbHON KU3HU.

K xonIiry oO0yduenus B 8 kj1acce 00yJarommiics MOTYYUT CIASTYIONINE MPESIMETHBIC
pE3YJIbTATHI:
Yucjaa 1 BbIYUCJIEHUA
HppaunonanpHble YHCIIA.
[loHumMaTh W HCIOJAB30BaTh IPEACTABICHHUS O PACHIUPEHUH YHUCIIOBBIX
MHOKECTB.
CB00OOHO OIEepHUPOBATh MOHATHUIMU: KBaJIPATHBIA KOPEHb, apU(PMETHUCCKUN
KBAJPaTHBIM KOPEHb, UPPALMOHAIIBHOE YUCIIO, HAXOAWUTh, OLICHUBATh KBAJPAaTHbIC
KOpPHHU, HCTIOJIb3Ysl pu HEOOXOIMMOCTH KaJIbKYJIATOD, BBINIOJIHSTh



npeoOpa3oBaHusl BBIPAKEHUN, COJEPXKALIUX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonp30BaTh HadajabHBIE IPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YuCeJN JUIsl CPABHEHUSI, OKPYTJIICHUSI U BBIYUCICHUH, U300paxkaTh JIEWCTBUTEIIbHbBIE
4yycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

Hcrnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIUBIO JECATHUHBIX
npobeit m crenenerd yucna 10, 3anuchbIBaTh M OKPYIVIATh YHCIOBBIE 3HAYEHUS
peaNbHBIX BEJIMYUH C UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHUI.

J1emuMocCTb.

CBoOOMHO omepupoBaTh TMOHSATHEM OCTaTKa IO MOJYJIO, TPUMEHSThH
CBOMCTBA CPABHEHHM 110 MOJYJIIO, HAXOJINUTh OCTATKM CYMMBI U IIPOU3BENCHUS 110
JTAHHOMY MOAYJIIO.

AaredpanvyecKue BbIPpAKEHUSA

JpoOHO-pallnOHAbHBIE BHIPAKEHUSI.

Haxonute A0OMycCTUMBbIE 3HAYEHUS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKEHUSAX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PallMOHAILHOW JIpOOH.

BeimonusaTe npuBeneHue anredpandeckux JIpodeil K o0leMy 3HaMeHaTelto,
CII0)KEHHE, YMHOXKEHHUE, JeJIeHUE anreOpanueckux apo0ei.

BBINONHATE TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

[IpumeHsTh MpeoOpa3oBaHMs BBIPAXKEHUM JI peIICHUs Pa3IMYHbIX 3a/1a4 U3
MaTEMaTUKU, CMEXHBIX IIPEIMETOB, U3 PEAIBHOU MPAKTUKHU.

CrermneHu.

[IpyMeHATE TOHATHE CTENEHH C LEJNbIM  II0Ka3aTeJIeM, BbIIOJIHATH
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LETbIM MOKa3aTesIeM.

HppanmoHanbHbIE BEIPAXKEHUS.

HaxoauTe nonycrumelie 3Ha4€HNS IEPEMEHHBIX B BBIPAXKECHUX, COAEPIKALLIMX
apu(meTnyeckue KBaJpaTHble KOPHHU.

BoInonHATh MpeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HUCHOJIB3YS
CBOMCTBA KOPHEMN.

YpaBHeHHS U HEPABEHCTBA

PemaTp kBaspaTHbIE ypaBHEHUS.

Pemats 1poOHO-paliMoOHaNbHBIE YpaBHEHHUS.

Pemlarb nuHEWHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPAaBHEHUH C ITapamMeTpaMH.

[IpoBoauTh HCCENOBaHNS YPAaBHEHUN M CHUCTEM YPAaBHEHHH, B TOM YHUCIIE C
OpPUMEHEHHEM TrpapUuecKuX MpeAcTaBleHud (ycTaHaBIMBaTh, HMEET JIU
YPAaBHEHME WM CUCTEMA YPABHEHHUM PEIIEHUS, €CIIM HMEET, TO CKOJIbKO, U
npouee).



[lepexoauTth OT crmoBecHOW (GOPMYIHPOBKH 3amadul K €€ anreOpandeckoi
MOJEIM C TIOMOIIbIO COCTaBJICHHSI YpPaBHEHHMS WM CHUCTEMbl ypaBHEHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a]Ia4M MOJIYYCHHBIN pe3yNbTaT.

[TpuMeHsATh CBOMCTBA YMCIOBBIX HEPABEHCTB Ul CpPAaBHEHUS, OLICHKH,
pelaTh JMHEWHbIE HEPaBEHCTBA C OJHOM NMEPEMEHHOW M MX CUCTEMBI, /1aBaTh
rpauyuecKkyr0 WILTIOCTPAIIMI0 MHOXECTBA PEIICHUH HEPaBeHCTBA, CUCTEMBI
HEPaBEHCTB.

DOyHKIMHA

[TonumaTth ¥ UCHOJB30BaTh (DYHKIMOHAJIBHBIE MOHATHS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUEHMS), ONPEIENATh 3HAUCHHE (PYHKIMM IO 3HAYCHHIO
apryMeHTa, OIpeIeIsITh CBOMCTBA QYHKIUH 10 €€ rpaduKy.

Crpouts rpaduxu QyHKIUN , OMUCHIBATH CBOWCTBA YMCIOBON (DYHKIIUHU IO
e€ rpaduky.

K koHIity oOy4eHus B 9 kj1acce oOy4aromuiics MOTyYUT CIASAYIONIME MPEIMETHbBIC
PE3YIbTaTHI:

Yucaa v BBIYMCICHUA

CBOOOJHO oOmEepupoBaTh MNOHATUSIMM: KOPEHb n-H CTENEHH, CTENEHb C
palOHAJIBHBIM [IOKA3aTeJIeM, HAXOAUTh KOPEHb H-U CTENEHU, CTENEHb C
palMOHAIBHBIM IIOKA3aTEJIEeM, MCIOJb3yd NpU HEOOXOJUMOCTH KaIbKYJISATOP,
IIPUMEHATH CBOMCTBA KOPHS 11-1 CTEIIEHU, CTEIIEHHU C PALMOHAIIBHBIM IIOKA3aTEIIEM.

Hcnonp30BaTh MOHATUE MHOXKECTBA JCHCTBUTEIBHBIX YHUCEIN IPU PELICHUU
3a/1a4, IPOBEACHNUH PACCYKICHUN U 10KA3aTEIIbCTB.

CpaBHUBAaTh M YNOPSAJOYMBATH JICUCTBUTEIBHBIE 4YHUCJIA, OKPYIJIATH
JEWCTBUTEBHBIE YUCIA, BBIOJIHATh IPUKHUJIKY PE3yJbTaTa BBIUUCICHHUM, OLIEHKY
YU CIIOBBIX BBIPAKECHUM.

AJiredpanyeckue BbIpaKeHUs

CB0OOOIHO oOMNEepUpOBaTh MOHATUEM KBAAPATHOIO TPEXUIEHA, HAXOAUTh
KOPHM KBaJpaTHOI'O TPEXWICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA JJUHEWHBIE MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

Pewars yiMHEMHBIE W KBAaJApPATHBIC YPABHEHMS, YPAaBHEHUSA, CBOISILIMECH K
HUM, APOOHO-pAIlMOHAIIbHBIEC YPABHEHHS.

Pemiats HECHOKHBIE KBAIPATHBIE YPABHEHUS C TAPAMETPOM.

Pemars nMHEVHbIE HEPABEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPaBEHCTB Ha YHCIIOBOM MpPSIMOH,
3aIMCBHIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Pemare cucremsl ABYX JIMHEHHBIX YPAaBHEHUH C JABYMsI IIEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUI, B KOTOPBIX OJJHO YPABHEHUE HE ABJISETCSA JTUHEUHBIM.

PemaTe HECOKHBIE CUCTEMBI HEJTMHEMHBIX YPABHEHUH C [TAPAMETPOM.



[TpuMeHsTh METO/IbI PaBHOCUIIBHBIX MpeoOpa3oBaHUil, 3aMEHbI IIEPEMEHHOM,
rpauueckoro MeToa Mpu perieHny ypaBHeHU! 3-i u 4-i cTeneHen.

Pemate cucTeMBl  JMHEHHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBAJpPaTHOE HEPABEHCTBO, M300pa)xkaTh pEIIEHHUE CHUCTEMBbI
HEPABEHCTB HA YUCJIOBOM NMPSAMOM, 3alUCHIBATh PEUIEHUE C IOMOIIBI0 CHMBOJIOB.

Pemate ypaBHEHHUS, HEpPABEHCTBA W HUX CHUCTEMBI, B TOM 4YHUCJIE C
OrpaHUYECHMSIMH, HAIPUMED, B LEJIBIX YHCIIAX.

[IpoBOANTH HCCIIEIOBAHNS YPABHEHUM M CUCTEM YPABHEHUM, B TOM YHCIIE C
npuUMEHEeHueM TpaduueckuxX TMpeAcTaBlieHuid (ycTaHAaBIMBaTh, WMEET JIU
YpPaBHEHHE WM CUCTEMA YpPABHEHHUU PEMICHUS, €CIH HMEET, TO CKOJIbKO, U
npouee).

Pemarp TekcTOBBIE 3amauM  anreOpamdyeckuM CHOCOOOM C  MOMOIIBIO
COCTABJICHHsI YPAaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcronb30BaTh ypaBHEHHUS, HEPABEHCTBA M HX CHUCTEMBI JUISI COCTABIICHHUS
MAaTeMaTHYECKOW MOJEIM pPEaJbHOM CUTyalMH WIH NPUKIAJHOM 3aJadu,
MHTEPHPETUPOBATH NOJYUYECHHBIE PE3YJIBTATHI B 33JJTAHHOM KOHTEKCTE.

YucsioBble MOCAEA0BATEIHLHOCTH H IPOTPeCcCH U

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YHKUUSA, Tpapuk
GyHKIMM, TpsMas [PONOPLUUMOHANBHOCTb, JHMHEWHas (yHKuMA, oOpaTHas
MPONOPLUHUOHAIBHOCTD, Mapadosa, runep0osia, KyCouHo-3adaHHas PyHKIUs.

HccnenoBarh QpyHKIMIO 1O €€ rpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIHIA:
001acTh ONPENENICHUs], MHOXKECTBO 3HAUYEHUN, HYIM (QYHKIUH, MPOMEKYTKH
3HAKOIIOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHusi M YObIBaHMSA, 4YETHOCTh U
HEYETHOCTb, HAaUOOJIbIlIEE U HAMMEHbILIEE 3HAYEHUSI, ACUMIITOTHI.

Pacno3naBaTh KBaApaTUyHYO (PYHKIUIO 1O (popmysie, IPUBOAUTH TPUMEPHI
KBaJIPAaTUYHBIX (DYHKLIMIA U3 peabHOM )KU3HU, PUBHKHU, TEOMETPHH.

Omnpenensirs MojiokeHue rpaduka KBaJpaTUUYHON (YHKIMHM B 3aBUCUMOCTHU
oT ¢ K03 PUITUEHTOB.

Crpoutb rpaduk KBagpaTHUHOH  (YHKUMH, ONHUCHIBATH  CBOWCTBA
KBaJpaTUYHON QPyHKIMU 1O €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHOW (PYHKIIMU JI pEUISHUS 3a]1a4.

Ha npumepe kBaapatnyHoil QyHKIIMU cTpouTh rpaduk GyHkiuu y =af(kx +
b) + ¢ ¢ moMomIbio IpeoOpazoBanuii rpaduka GyHKIMH Y=f{X).

WnmrocTpupoBaTh € MOMOIIBIO Tpaduka peaibHYI0 3aBUCUMOCTH WIIU
MPOLIECC M0 UX XaPAKTEPUCTUKAM.

ApupmMernyeckasi ¥ reoMeTPUYECKasl MPOrpPeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: MOCIEAOBATEIBLHOCTD, apupMeTHIeCcKas
Y TEOMETPUYECKAsI TPOTPECCHH.



3amaBaTh TOCJENOBATEIBLHOCTH PAa3HBIMH CIIOCOOAMH: OIMKCATEIBHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (DOPMYJITBI 71-TO WICHA, PEKYPPEHTHBIM.

BBITIONHITS  BBIYMCIICHHWSI C  HCIOJAB30BaHWEM (OpPMYJT n-TO  dJieHa
apu(pMEeTHIECKON U TEOMETPUUYECKOM MPOTPECCHiA, CYMMBI TIEPBBIX 71 YJICHOB.

N300paxaTh YIEHBI IOCIEIOBATCILHOCTH TOYKAMH Ha KOOPJWHATHOM
TUIOCKOCTH.

Pemate 3amaum, CBS3aHHBIC C YHCIOBBIMH IIOCJIEIOBATEIBLHOCTSIMHU, B TOM
qHCIie 334U U3 PEATbHOHN JKU3HH (C MCIMOJIb30BaHUEM KaJbKyJIsATOpa, IUPPOBBIX
TEXHOJIOTHH).

Pacro3HaBaTh W TPHUBOAUTH TPUMEPHl KOHEYHBIX M OECKOHEYHBIX
MOCNIEIOBATEIBHOCTEH, OTPAaHMYEHHBIX  MOCIENIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTarolux (yObIBAIOIIUX ) MOCIEI0BATEIbHOCTEMH.

HMeTh npeAcTaBieHHe O CXOIMMOCTH MOCIE0BATEIbHOCTH, YMETh HAXOAUTh
CyMMY O€CKOHEYHO yOBIBaIOIIEH reOMETPUUYECKOM MPOTrPECCUHU.

[IpuMeHATh METOT MaTEeMAaTHYECKOW WHIYKIIUU TIPH PEIICHUH 3a/1a4.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tipaxruseckue (uudposBbie)
MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes:
| UNCJIA U BBIUNCJIEHHAL. 5 bubnuorexa [JOK
PanmonaneHbIe yncia (IOBTOPEHNUE) https://m.edsoo.ru/77e09b13
) OYHKIWH. Koopaunatel u 5 bubnnoreka [JOK
rpaduku. OyHKIIH https://m.edsoo.ru/77¢09b13
3 AJITEBPAMYECKUE BbIPAXKEHU . 5 bubmuorexa [JOK
Beipaxenus ¢ nepeMeHHbIMU https://m.edsoo.ru/77e09b13
4 YPABHEHI/I{[ N CUCTEMBI 5 bubnuorexa [JOK
YPABHEHMWMU. JIunelinbie ypaBHEHUs https://m.edsoo.ru/77e09b13
5 UUCJIA U BBIYMCJIEHUSI. Crenens ¢ 5 bu6mmoreka [JOK
HaTypaJIbHBIM II0Ka3aTeIeM https://m.edsoo.ru/77e09b13
6 AJITEBPAMYECKHUE BBIPAXXEHU . 4 bubnuotexa [JOK
MHoro4JieHbI https://m.edsoo.ru/77e09b13
7 AJITEBPAMYECKUE BbIPAXKEHUA. 4 bubnuorexa [JOK
DopMyJIbl COKPAIIEHHOTO YMHOKEHUS https://m.edsoo.ru/77e09b13
bubanoreka [JOK
8 UNCJIA U BBIYUCJIEHMA. [Jenumocth 4 https://m.edsocL).Iru/77eO9b13
. bubnuorexa [JOK
? OYHKUMH. Jiunetinas pykuns 4 https://m.edsocL).Iru/77eO9b13
YPABHEHUA U CUCTEMbBI
10 YPABHEHUI. Cucrembl THHEHHBIX 4 bubmorexa [JOK

YpaBHEHUH

https://m.edsoo.ru/77e¢09b13




[ToBTOpeHmEe, 06001IECHNE, bubnunoreka [JOK

11
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/77¢09b13

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 32 0



8 KUIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
No /it HanmeHnoBaHMe pa3ae/ioB U TeM Korrpomsusre  Mparrmseckie (uu¢poBbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
| YPABHEHUA U HEPABEHCTBA. 5 bubnuorexa [JOK
Hepasencrpa https://m.edsoo.ru/6d40b704
) UNCJIA U BBIYMCJIEHW . KBanpatHblii 5 bubmuorexa [JOK
KOPEHb https://m.edsoo.ru/6d40b704
3 YPABHEHNA 1 HEPABEHCTBA. 5 bubnuorexa [JOK
KBagparusle ypaBHeHUS https://m.edsoo.ru/6d40b704
4 AJITEBPAMYECKUE BBIPAXXEHU . 5 bubnuorexa [JOK
JpoGHOo-palinoHaibHbIe BEIPAKCHUS https://m.edsoo.ru/6d40b704
5 YPABHEHNA U HEPABEHCTBA. 5 bubmuorexa [JOK
JIpoOHO-palnoHanbHble ypaBHEHUS https://m.edsoo.ru/6d40b704
bubnnoreka [JOK
6 GYHRINN 2 https://m.edsogru/6d40b704
7 AJITEBPAMYECKHWE BbIPAXXEHU . 5 bubnuorexa [JOK
Crenenu https://m.edsoo.ru/6d40b704
bubnuorexa [JOK
8 UNCJIA U BBIUUCJIEHUS. JlenumocTh 2 https://m.edsocL).Iru/6d4Ob704
9 IToBTOpenue, o6o0IEHNE, 1 bubmmoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/6d40b704
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 17 0




9 KUIIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n MPOrpaMMbI Bceero Kourpoaubie  Ipakruieckue o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
! OYHKLHM 2 https://m.edsoo.ru/133deaba
) YPABHEHHWA 1 HEPABEHCTBA. 3 bubnuorexa [IOK
KBanparHbie HepaBeHCTBa https://m.edsoo.ru/133deaba
3 YPABHEHUWA 1 HEPABEHCTBA. 3 bubmuoreka [IOK
YpaBHEHHsI, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/133deaba
4 UNCJIOBBIE ITOCJIIEAOBATEJIBHOCTHU 3 bubnuoreka [{OK
U ITPOI'PECCHUHN https://m.edsoo.ru/133deaba
5 AJITEBPAMYECKUE BBIPAXXEHU . 3 bu6mmoteka IIOK
Crenens ¢ pallMOHAIBHBIM ITOKa3aTEIEM https://m.edsoo.ru/133deaba
6 [ToBTOpeHue, 0600IIEHNE, CUCTEMATU3AIIHS 3 bu6nunorexa LIOK
3HAHUH https://m.edsoo.ru/133deaba
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 17 0







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
Kouu4yecTBO 4acoB DJIeKTPOHHbIE
ara uudgpoBbie
Ne ni/m Tema ypoka Kontpoabubie IIpakTuyeckue a p
Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcbl
bu6mmoreka [IOK
1 ParmonanbHbIC yncia 1
https://m.eds00.ru/33926902
CpaBHeHue, yropsjouMBaHue U
2 a pI/I(bMeTI/I‘{eZEI/IZ eHCTBHUS C 1 bubmmorexa [OK
p a https://m.edsoo.ru/fba3fad?
palMOHAIBHBIMU YU CTIaMU
[IpssMoyronbHas cucrema
3 KoopauHat. AOclucca U OpJIMHaTa | bu6mmoreka [IOK
TOYKH Ha KOOPAUHATHOU https://m.edsoo.ru/b9eded96
TJIOCKOCTH
A Urenue rpauKoOB peabHbIX | bubnnoreka [JOK
3aBUCUMOCTEH https://m.edsoo.ru/add42ela
[IpencraBnenune 3aBUCUMOCTH
5 MEXTy BeIMUMHAMU B BUJIC 1 bubmorexa HOK
oy 8 https://m.edsoo.ru/b50dfb&3
(hopMyIIbI
bubmuorexa [JOK
6 Brruucnenus mo hbopmynam 1
opy https:/m.edsoo.ru/21329819
. CaolicTBa ypaBHEHU C OAHOMN ] bubmuoreka [IOK
MEpPEMEHHOMN https://m.edsoo.ru/42fc80d4
8 PaBHOCUITBHOCTH YpaBHEHUH 1 bubmorexa [TOK
M https://m.edsoo.ru/941ec3c5
9 CBoiicTBa CTENIEHU C HATYPaJIbHBIM 1 bubnmoreka [JOK




I10Ka3areyieMm https://m.edsoo.ru/d24f2e6a
10 3anuce 4Kciia B 1eCATUYHOMN bubnmoreka [JOK
HO3UIIMOHHON CUCTEME CUHUCIIEHUS https://m.edsoo.ru/fc6f6868
1 [IpousBeneHne pa3HOCTH U CYMMBI bubnunoreka [HOK
JIBYX BBIpa)KCHUHN https://m.edsoo.ru/b7¢55369
1 Pasnoxxenne MmHOro4ieHa Ha bubmuorexa [JOK
MHOXUTEIU https://m.edsoo.ru/22e93da2
13 JlenuMoCTh LIeNbIX YuCe. bubnuotexa [JOK
CBoOHCTBa OEIIUMOCTH https://m.eds00.ru/08¢730f5
1 Ausnroput™m EBknupa. Jlenenue ¢ bubmuoreka [JOK
OCTaTKOM https://m.edsoo.ru/c87035fb
15 VYpaBHeHUE ¢ IBYMS IEPEMEHHBIMHU bubmmorexa [TOK
P By p https://m.edso00.ru/0b833c48
16 VYpaBHeHue ¢ IBYMsI IEPEMEHHBIMU bubmmorexa [TOK
P AEYM P https://m.edsoo.ru/8aa0563b
17 I'paduk nuHEHOTO ypaBHEHUS C bubnuoreka [IOK
JIBYMS IIEPEMEHHBIMU https://m.edsoo.ru/f531d258
18 I'padux nuHEHHOrO ypaBHEHUS C bubnnoreka [JOK
JIBYMS IIEPEMEHHBIMU https://m.edsoo.ru/052a49ec
19 Cucremsl TMHENHBIX YPaBHEHUH C bubnnoreka [JOK
IBYMA IIEPEMEHHBIMU https://m.edsoo.ru/21e9d205
I'padmuueckuii MmeTo1 pemieHus
20 CI/];I)C"I(“EMLI JII/IHefIHI)IXZI p ABHEHUM C bubmmorexa [IOK
yp https://m.edsoo.ru/2e93b7ef
JBYMSI TIEPEMEHHBIMHU
Pemrenue cucreM TuHENHBIX
21 YPaBHEHUI C IByMS IEPEMEHHBIMU bubnuorexa [IOK

METOJIOM IMOJACTAHOBKHU U METOIOM
CIIOKEHHUS

https://m.edsoo.ru/a8e82568




Pemrenue cucrteM THHENHBIX

2y YPaBHEHUH C JBYMS IIE€PEMEHHBIMU | bubnuoreka [IOK
METOAOM IMOACTAHOBKU U METOJIOM https://m.edsoo.ru/bb15461c
CIIOKCHUS
CucreMa IBYyX JIMHEHHBIX
23 aBHCHHUU C IBYMS IEPEMEHHBIMU 1 bubmorexa [TOK
P ABYMA TIEp htps://m.edsoo.ru/fed]17b39
KaK MOJIeJIb peaIbHOM CUTYyaIluu
KoHntposbHas paboTta 1mo Teme
” "CucrteMbl TUHEWHBIX ypaBHEHUH'"/ 1 bubnnorexa [HOK
Bcepoccuiickas npoBepoyHas https://m.eds00.ru/9c548408
pabora
[ToBTOpenue u o0oOIIEHHE.
25 ®opMyIbl COKPAIIEHHOTO 1 bubmorexa LHOK
pMYy patl https://m.edsoo.ru/e7992533
YMHOXEHHUS
26 [ToBTOpeHue u 06001IEeHNE. | bubnnoreka [JOK
Koopaunats! u rpaguku. https://m.edsoo.ru/4dc4df36
57 [ToBTOpenue u o6o0IIEHHE. 1 bubnuoreka [IOK
Jluneitnas pyHkuus u e€ cBoiicTBa https://m.edsoo.ru/d7eebfOa
[ToBTOpEeHME M 0OOOIICHNE.
28 PemeHsle CHCTEM JUHEHHBIX 2 bubmorexa [JOK
. https://m.edsoo.ru/1c5342f4
yYpaBHEHUH C ABYMsI IEPEMEHHBIMU
[ToBTOpenue u 06061IEHNE.
29 Pemenne cucremM TUHESHHBIX 2 bubmorexa HOK
. https://m.edsoo.ru/ac20936a
ypaBHEHUH C ABYMsI IEPEMEHHBIMU
OBIIEE KOJIMYECTBO YACOB I10 1
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8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
ara ungpoBbie
Ne ni/m Tema ypoka Kontpoabubie IIpakTuueckue A p
Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
1 YuciioBble HEPABEHCTBA 1 bubmorexa LIOK
P https://m.eds0o.ru/05b2f%e1
. bubnuorexa [IOK
2 CBoiicTBa YHMCIIOBBIX HEPABEHCTB 1
https://m.edsoo.ru/4549afeQ
JInuHeitHoe HEPaBEHCTBO C OJIHOM
. bubnnorexa [IOK
3 MEPEMEHHON 1 MHOKECTBO €0 1
. https://m.edso00.ru/f0262587
penieHuit
A Pemenne nuHEMHBIX HEPABEHCTB C | bubmuorexa [IOK
OJIHOM ITEPEMEHHOMN https://m.edsoo.ru/3ceb586b
. CucreMbl TUHEHHBIX HEPABEHCTB C | bubmuoreka [IOK
OJIHOM ITEPEMEHHOMN https://m.edsoo.ru/a0eba498
Pemienne TeKCTOBBIX 337124 C
6 MOMOILIBIO JIMHEWHBIX HEPABEHCTB C 1 brbmmorexa [TOK
111 . p https://m.eds0o.ru/93d78c5b
OJIHOW MTEPEMEHHOMN
but6mmorekxa [IOK
7 KBanparusie kopHu 1
AP P https://m.edsoo.ru/4112736f
g Apudmernueckuil KBaapaTHbIHI | bu6muoreka [JOK
KOpPEHb U €r0 CBOMCTBA https://m.edso0.ru/1970379
®dopmyna KOpHEW KBapaTHOTO
9 ypaBHeHus. KonudecTBo 1 bu6muoreka [JOK

JIEUCTBUTEIIbHBIX KOPHEU
KBaJIpaTHOI'0 YpaBHEHUS

https://m.edsoo.ru/1c76389f




bubnmoreka [IOK

10 1
Teopewa Buera https://m.edsoo.ru/a76e9038
11 PanuonanpHbIe BbIpaXEHUS 1 bubmmorexa LIOK
. P https://m.edsoo.ru/e7b471bc
1 ToxaecTBeHHBIE TpeoOpa3oOBaHUs | bubnmnoreka HOK
paLMOHAIBHBIX BBIPAKECHUI https://m.edsoo.ru/76eca410
Anrebpanueckast 1po0Ob.
13 JlonycTuMble 3HaYEHUsI IEPEMEHHBIX | bubnuoreka [{OK
B JIPOOHO-paIMOHATLHBIX https://m.edsoo.ru/4alcc260
BBIPKEHUSIX
1 Ob6unacTp onpeaeneHuss 1 MHOXKECTBO | bubanoreka [JOK
3HauUeHUN PYHKIUU https://m.edsoo.ru/72d8d178
15 OO6nacth ornpeaesieHus] © MHOYKECTBO | bubmmoreka [JOK
3HaYeHUN QYHKIUU https://m.edso0.ru/7930bc78
bu6mmoreka IIOK
16 i 1
(Crioco0er sananus GymicumH https://m.edsoo.ru/648634ec
bu6mmoreka IIOK
17
Ppadpui pynicuni ! https://m.edsoo.ru/bc 183968
OBUIEE KOJIMYECTBO YACOB I10 17
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9 KUIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
Jlara nupposbIe
Ne ni/m Tema ypoka Kontpoabubie IIpakTuueckue p
Bcero U3y4eHUusi  oOpa3oBaTeSibHbIE
padoThI padoThI
pecypchl
@ynkuus. CoiicTBa pyHKUMN: HYIU
(GyHKINHU, TPOMEXKYTKH
3HAKOMOCTOSIHCTBA KIIUH,
1 MIPOMEKYTKH BO3 aS)T}:II{I/m u 1 bubmorexa [IOK
P o P .. https://m.edsoo.ru/d90f2e4e
yObIBaHUS QYHKIUH, YETHBIC U
Heu€THbIe (PyHKINU, HAaHOOJIbIIIEe U
HAaUMEHbBIIICe 3HAYCHUS (PYHKITHH
5 [Toctpoenue rpadgukoB GyHKIMIHA C 1 bubmmnoreka HOK
MOMOIIIbIO TTPe0OpazoBaHU https://m.edsoo.ru/ea04324c
3 Ksanpatnsiii Tpéxunen. Kopau | bubmuoreka [IOK
KBAJIPATHOTO TPEXWIEHA https://m.edsoo.ru/71798cd2
4 [Toctpoenue rpaduka KBaApaTHIHON | bubnmnorexa [JOK
byHKIIIHN https://m.edsoo.ru/11f6adfa
CremneHHbIe KIIMH C
5 HaT anLHLI(lgiHHOKaS.aTeJMMH ux 1 brbmorexa OK
P . ’ https://m.eds00.ru/92821150
rpaduku u CBOMCTBA
CreneHHbIe KIINH C
6 HaT aanmizIHnoxagaTenﬂMn 1704 1 bubmorexa [IOK
P . ’ https://m.edsoo.ru/dc16d347
rpaduku u CBOMCTBA
CreneHHbIe KIINH C
dyn bubmuorexa [IOK
7 HaATypaJIbHBIMH TTOKa3aTesIMu, UX 1

rpauKu U CBOWCTBA

https://m.edsoo.ru/fb7b3ef2




Pemennie HepaBeHCTB rpaguuecKuM

bub6nmoreka [IOK

MOMOIIBIO (POPMYJIBI N-TO YICHA,
PEKYPPEHTHBIN

8
METOJIOM U METOJIOM UHTEPBAJIOB https://m.edsoo.ru/d68f067¢
9 Pemennie HepaBeHCTB rpaguuecKuM bubmmoreka [JOK
METOJIOM U METOJI0M UHTEPBAJIOB https://m.edsoo.ru/060b1779
10 HepasencrtBa, coneprxaiue 3HaK bubnuoreka [JOK
MOIYJIA https://m.edsoo.ru/7782d1d2
HepaBeHCTBO ¢ AByMS IEPEMEHHBIMM.
11 Pemenne HepaBeHcTBa ¢ AByMS bubmmorexa LOK
P JIBYM https://m.edsoo.ru/a555d73b
MepeMEHHBIMHU
Pemenue npocreimux cucrem
. . bubnuorexa [IOK
12 HEJIMHCHHBIX YPaBHCHUHU C ABYMS
https://m.edsoo.ru/c06799ac
MepEMEHHBIMU
I'padbuueckuii MmeTon penreHus
13 CIECE;MLI HCJII/IHCI\/'IHBI)I() aBHECHUH C bubmmorera OK
yp https://m.edsoo.ru/68e¢900a3
JIBYMsI IEPEMEHHBIMU
Cucrema 1ByX HETMHEHHBIX
14 aBHEHHI ¢ IBYMS IEPEMEHHBIMHU bubmorexa HOK
P yMATICP https:/m.edso0.ru/30731862
KaK MOJIeJIb PEaIbHOM CUTYaIluu
15 Cucrema HEIMHEMHBIX YPABHEHUH C bubnnorexa [JOK
rnapaMmeTpoM https://m.edso00.ru/60ebb1{3
OrpaHuyeHHast NOCIe0BaTEIbHOCTD.
16 MOHOTOHHO BO3pacTaromas bubmorexa HOK
P https://m.eds00.ru/74049546
(yObIBaro11as) MOCIEeI0BATEILHOCTD
Croco0ObI 3aaanust
IMOCJIEIOBATEILHOCTH:
. . bubnuotexa [JOK
17 OIHMCaTEIbHBIH, TAOJTUYHBIH, C

https://m.edsoo.ru/027a3fa4
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Anre6pa (B 2 yacTtax); yrnybaeHHoe obyyeHue, 9 knacc/ Yactb 1: Mopakosud A.l. 1 gp.; YacTb 2:
Moparosuy A.T. n gp., noa pegakumeit Mopakosuya A.l'., O6LecTBO € OrpaHUYEeHHOMN
oTBeTcTBeHHOCTbO «MOL, MHEMO3MHA»

* MaTemaTtuka. BepoATHOCTb M CTaTUCTUKA: 7-1 Knacc: yraybaeHHbIM ypoBeHb: yuebHUK; 1-e usgaxue, 7

Knacc/ ByHumosuy E.A., Bynbiues B.A., AKumoHepHoe o6LecTBo «M3aaTenbeTBo «MpocBeLeHne»

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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