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MOACHUTEJBHASA 3AIINCKA

B crpyktype mnporpammel yueOHOro Kypca «W30paHHbIE BOMIPOCHI
MaTEeMaTUKW» [JIi OCHOBHOT'O OOIIEro 0o0pa3oBaHHs OCHOBHOE MECTO 3aHHUMAIOT
coJiepKaTeIbHO-METOIMYECKHE JVMHUU: «Hucna u BBIYHCIICHUSD,
«Anrebpanyeckne BBIPAKCHUS», «YpaBHEHHUS W HEPABEHCTBA», «DYHKIIUN».
Kaxmas M3 93THX  COJEpKATEIbHO-METOJUYECKUX  JIMHUWA  pa3BUBAETCH,
B3aMMOJICUCTBYS C JPYTMMH €ro JHUHUSAMHU. B Xxoj;e u3ydeHuss yuyeOHOro kypca
OOyYarOIIMMCSl TTPUXOJUTCS JIOTHYECKH PACCyKJaTh, UCIOJIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN SI3BIK.

Conepxxanue muHUM «Yucaa W BBIYUCICHHUS» CIY>)KUT OCHOBOM s
JaTbHEUIIeT0 U3YYEHUsS MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYUYaIOIIUXCS
JIOTUYECKOTO MBIIIICHUS, JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aIrOpUTMaMHu, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJISi IOBCETHEBHOM
KU3HHU. Pa3BUTHE MOHATHSA O YMCIE HAa YPOBHE OCHOBHOI'O OOWIIEro 0Opa3oBaHUs
CBS3aHO C pAlNHOHAJIBHBIMH M HUPPANUOHATBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM
MPEACTABICHUN O JACHUCTBUTEIBHOM 4YHCIE. 3aBEPUICHUE OCBOCHHUSI YHCIOBOM
JUHUUA OTHECEHO K CpeIHEMY 0011ieMy 00pa30BaHHUIo.

Copeprkanue AByX anreOpandecKux JIMHUM — « AJIreOpandecKre BhIPaKEHUsD
U «YpaBHEHHS] U HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHUIO y OOYYAIOLIUXCS
MaTeMaTUYECKOro armapara, HEoOXOAUMOTO MJis PEIICHHsS 3a7ad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adad. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHusl Y4YeOHBI MaTepuan TPYNIUPYETCS BOKPYT
pallMOHANIbHBIX BBIpOKEHUHN. Anredpa AEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKU Kak
S3bIKa JJI1 TOCTPOEHUS MAaTEMAaTHYECKUX MOJIeJeH, OMUCaHUsI TPOIECCOB H
SABJICHUN peanbHOro wMupa. B 3amaunm oOydeHuss anreOpe BXOIAT TaKxke
JTanbHEIIee pa3BUTHE AJTOPUTMUYECKOTO MBIIUICHUS, HE0O0XOAUMOro, B
YaCTHOCTH, JJII OCBOCHHUS Kypca HWH(DOpMATUKH, W OBJAQJCHUE HaBBIKAMU
JNEeTyKTUBHBIX paccykaeHui. [IpeoOpasoBanre CUMBOJIBHBIX ()OPM CIOCOOCTBYET
Pa3BUTHUIO BOOOPAKEHMS, CHOCOOHOCTEHM K MaTeMaTUYECKOMY TBOPYECTBY.

Coneprkanre QyHKITMOHATBHO-TPAPUIECKON JTMHUH HAIEICHO Ha TOJIyYCHHE
OOyJarOIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHUIIIEH MaTEeMaTHYECKON MOJEIH
JUTSI ONTUCAHUS M UCCIIEAOBAHUS PA3HOOOPA3HBIX MPOIECCOB U SBICHUN B TPUPOJIC
u obmiectBe. M3yueHue marepuana CrocoOCTBYET PA3BUTHUIO Yy OOYyYarOlIUXCS
YMEHUS UCTIOIb30BATh PA3JIMYHBIE BHIPA3UTENIbHBIEC CPEACTBA S3bIKA MATEMATUKH —
CJIIOBECHBIC, CUMBOJHMYECKHE, Tpaduueckwe, BHOCHUT BKIaJ B (HopMUpOBaHHE
MIPEICTABICHUM O POJTM MAaTEMATHUKH B PA3BUTUH ITUBUIU3AINA U KYJIbTYPHI.

Ha wu3yuenue yuyeOHOro kypca «M30paHHble BONPOCHI MAaTEMATHKN
otBoauTcs 34 yaca (1 gac B Heento) B 9 kiacce.



COAEPKAHUE YYEBHOI'O ITPE/IMETA "HU30paHHble BONPOCHI
MareMaTukn'

9 KIIACC

Yucia ¥ BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO0] OT OJHOU (POpMBI 3amucu
npobeit k gapyroi. [loHATHe palnMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
YOOPSAJOYMBAHUE  pAlMOHANBHBIX  4uceld. ApudmMernueckue JEHUCTBUS C
palOHAJIBHBIMA YMClIaMH. Pemenne 3axad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHbIM I[IOKa3aTeJeM: OIpeielieHue, IpeoOpa3oBaHue
BBIPQXEHHUI HAa OCHOBE OIpEIeIeHUs], 3aIUCh 00X yucen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJIE€ ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpHU OCHOBHBIE 33Jaud Ha
IIPOLIEHTHI, PEIICHUE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JEIMMOCTH, pA3JOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IPONIOPLIHOHAIBHOCTH.

AJsredOpanvecKue BbIPpAKEHUA

[lepemeHHBIE, YNCITOBOE 3HAYCHUE BBIPAKEHUS C IEPEMEHHOMU. JlomycThMble
3Ha4YEeHUA NepeMeHHbIX. [IpencraBienne 3aBUCUMMOCTH MEK1y BEJIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeobpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXEHHS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BECHUH, PAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoliCTBa CTENEHH C HATypaJIbHBIM IOKA3aTEJIEM.

OpHounensl 1 MHOrouseHsl. CreneHb MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMyIsbl COKpPAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMbl M KBaApaT pasHocTH. PopMmyna pa3HOCTH KBaaparoB. PaznoxeHue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuia MpeoOpa3oBaHUs ypaBHEHMUS,
PaBHOCHUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOIO
YPaBHEHMS, pELICHHE JIMHEWHBIX YypaBHEHHU. COCTaBJIEHHWE YpPABHEHHU IO
YCJIOBHIO 3a7a4u. Perenre TeKCTOBBIX 3a/1a4 ¢ TOMOIIBbIO YPaBHEHUM.

JluneitHoe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpEMEHHbIMHU. PellieHue cucrteM ypaBHEHUH
CIocOOOM MOACTaHOBKHU. I[IpuMepbl pelieHusi TEeKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHECHUM.



DOyHKIUU

Koopaunara Touku Ha npssMou. UnciioBbIe TPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyrosibHast cucteMa koopAuHaT, ocu Ox u Oy. AGcuucca U opJuHaTa
TOYKHU Ha KOOpJAUHATHOM TiockocTu. [IpumMepsl rpadukoB, 3aaHHBIX (HOpMYTIaMU.
Yrenune rpadukoB peanbHbIX 3aBucuMmocTeidl. [lonstue ¢ynknun. ['padux
¢bynkun. CpoiictBa Qpynkuwmii. Jluneitnas gyukuus, e€ rpaduk. ['padux dynkimm
y = [x|. 'padudeckoe perieHue IUHEHHBIX ypaBHEHUM M CHUCTEM JIMHEHMHBIX
YPaBHCHUU.

Yucaa v BBIYMCICHUA

KBagparueiii kopeHb u3 uucna. [loHsiTue 00 uUppalMOHAIBHOM YHCITE.
Jecsatuunbie TpUOIMKEHUST UppAlMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CreneHb C UeNbIM MoKaszaTeneM U e€ cpoiicTBa. CTaHgapTHAS 3aMUCh YHCIA.

AJuiredOpanyecKue BbIPpaKeHUs

KBagpaTHblil  TpEXuieH, pa3loKEHHE KBAJPAaTHOIO TPEXWIEHA Ha
MHOKHUTEIIH.

Anrebpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CnoxeHre, BBIYUTAHHE, YMHOXEHHE, JeJICHHE aireOpandecKkux ApoOei.
PannonanbHbie BhIpaXKEHUS U UX TPeoOpa3oBaHue.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEH KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-palMOHAIbHBIC YPABHEHHUS.

['padrueckas uHTEpHpeTalIvs YPAaBHEHHU C IBYMS TIEPEMEHHBIMH M CHUCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMsl NE€PEMEHHBIMH. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 33/1a4 alreOpandecKuM CIoco0oM.

YuciioBble HEPABEHCTBA M UX CBOMCTBA. HEpaBEHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JIMNHEHHBIX HEPABEHCTB C OJJHOM EPEMEHHOM.

DyHKIUU

[Tonsitue Qynkmuu. OOnacTh OMpeAeNeHus W MHOXECTBO 3HAYCHHM
byukiuu. CiocoOsl 3aaHus PYHKIIHIM.

I'paduk ¢ynkuuu. Yrenune cBoicTB GyHKIUU 1o e€ rpaduxy. IIpumeps
rpadukoB GYHKIHMA, OTPaXKAIOIIUX peabHbIE MPOIECCHI.



@DyHKIIUY, OMUCHIBAIOIINE TPSIMYI0 M OOpaTHYI MPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHkuun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelIECHNE YPaBHEHUH U CUCTEM YPaBHEHUI.

Yuciaa v BBIYMCICHUA

PanronanpHbie 4KCla, UppallMOHATIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUHBIE
JEeCATUYHBIC APpoOu. MHOXKECTBO ACHCTBUTENBHBIX YHCET, JCHCTBUTEIBHBIC YHCIIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCEN U KOOPAUHATHOM MTPSMOI.

CpaBHeHUE JIEWCTBUTENBHBIX YHCEN, apuPMETHYeCKUe JEHUCTBUA C
JNEWCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOIIET0 MHPA, IMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubnmxk€HHOEe 3HAYCHHNE BEIIMYUHBI, TOUHOCTh MpUOIKeHus. OKpyTJeHHe
yucell. [Ipuknika u oueHka pe3yiabTaToB BEIYMCICHUMH.

YpaBHeHUS U HEPABEHCTBA

JIunelinoe ypaBHEHME. Pemenne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBanparnoe ypaBHeHue. PenieHue ypaBHEHHM, CBOASIIMXCS K KBaJIPATHBIM.
bukBanparHoe ypaBHeHue. lIpumepsl pemieHnst ypaBHEHUM TPEThEN U YETBEPTOU
CTEIIEHEN Pa3JI0)KEHUEM Ha MHOKUTEIIU.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiay
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ JByMs MEpEeMEHHBIMU U €ro Trpaduk. PemieHue cucrem AByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPBIX JHMHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienrne nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOW. PemenHue cucrem
JVMHEMHBIX HEPABEHCTB C OJHOM TmiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['paduyeckass wuHTEpHpeTalvisi HEPABEHCTB M CHUCTEM HEPAaBEHCTB C JBYMS
MePEMEHHBIMH.

DyHKIUU

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. IlapaGona, KoopaAuHATHI
BEPUIMHBI 1apadoJIbl, 0Cb CUMMETPHUH MapadOJIbI.

I'padukn byrxmmit: y =kx, y=kx + b, y=k/x, y=x3, y = Vx, y = [x| , 1 ux
CBOMWCTBA.

YucaoBblie M0OCJI€A0BATEILHOCTH U MIPOTPECCUH

[loHaTHE YMCIIOBOM TMOCIEAOBATEIBHOCTU. 3a/laHUE TIOCJIEI0BATEIIbBHOCTH
pPEKyppEeHTHOI (popMyIoii U (GOpMyIIOH n-TO YiieHa.



Apudmernueckas u reoMeTrpudeckas mporpeccur. DopMynbl n-TO YICHA
apu(pMETHIECKON U TeOMETPUUECKON MPOTrpecCuil, CyMMbI IEPBBIX 71 YJICHOB.

N3o0pakeHne 4jiaeHOB aprU(METHUYECKOH M TeOMETPUUYECKOM IPOTrpecCHid
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHUIHUAIBHBIN POCT.
CnosxHbIE IPOLIEHTHI.



INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

JINYHOCTHBIE PE3VYJIbTATEI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS TMPOTpaMMbl y4yeOHOro Kypca
«M30paHHbIe BOMPOCH MAaTEMATUKW» XapaKTEPU3YIOTCSI:

1) naTrpuoTHYecKOe BOCIMTAHME:

IIPOSIBICHUEM MHTEpeca K TMPOLUIOMY W  HACTOSIIEMY POCCHUHUCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHOKEHUSIM  POCCUHCKHX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHX
JOCTHKEHUM B IPYIHX HayKax U NPUKIAAHbBIX chepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00S13aHHOCTEN IpaXKIaHUHA U PEAIU3aLUU €r0
npaB, MPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAX (HYHKIHOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K OOCYX/IEHUIO ATHUECKUX MPOOJIEM, CBSI3aHHBIX
C NPAKTUYECKHM IPUMEHEHHEM JIOCTH)KECHUI HAyKH, OCO3HAHMEM BaKHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyAOBO€E BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHBHOE Yy4YaCTHE€ B PEIICHUU MPAKTUYECKUX 3aaad
MaTE€MaTUYeCKOM HaNpPaBICHHOCTH, OCO3HAHMEM Ba)XHOCTU MaTEMaTHYECKOIO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIMHON NpodeccruoHaIbHOM
NEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHIUBUIYAIbHOW TPAEKTOPUHM O0Opa30BaHUs U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTEMaTUYECKUX OOBEKTOB, 3aad, pPEUIeHUH, pacCyX JACHUM, YMEHUIO BUIECTh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTalUuel B JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs YENOBEKA, MPUPOJIbI U
oOlIecTBa, MOHMMAaHUEM MATEMAaTUYECKOM HAayKH Kak cQepbl YeJI0BEYECKOU
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA M 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaT€MAaTHYECKOW KYJbTYypOW Kak CPEICTBOM
MO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMU HAaBBIKAMU HCCIEN0BATENbCKON
JEATEIIbHOCTH;

6) ¢usuyeckoe BocnuTanue, (GOpMHPOBAHHE KYJIbTYPbl 310pPOBbSl H
IMOLMOHAJIBHOIO 0J1ArONOTy YU :



TOTOBHOCTBIO MPHUMEHSITh MATEMATUYECKUE 3HAHUS B HMHTEpPECaX CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  THTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, peErysapHas Quznueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PpeQICKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OIMIMOKY M TaKOTO e IIpaBa JIPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIlel cpenapl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJICACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOJIeM U IMyTEeH UX PEeIICHNS,

8) ajanTranus K U3MEHAIIMMCSH YCJOBHUAM COLUMAJIBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEONPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 NMPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS Yy JIPYyTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMU U3 ONbITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIMpOBaTh WS, IIOHITHS, TUIIOTE3bl 00 00BEKTAX U SBJICHUSAX, B TOM UHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHAMAEMbIC PCEIICHUS W JEeUCTBUSA, (OPMYJIHPOBATh M OICHWBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAIIPEMETHGLIE PE3VJIbTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS
ba3oBble 1ornueckue aAefcTBu:

e BBIABIIITH M XapaKTEPU30BaTh CYIICCTBECHHBIC MPU3HAKU
MaTeMaTUYeCKUX 00BEKTOB, MOHSATUN, OTHOIIICHUI MEXITY TOHITHSIMH,
bopMyIMpPOBATH ONIPEICIICHUS TOHATUN, YCTAHABINBATh
CYIIIECTBEHHBIN MPU3HAK KJIacCU(UKAIINKI, OCHOBAHUS JIsl 0000IIeHUS
Y CpaBHEHUS, KPUTEPHUH MMPOBOJIUMOTO aHAJIN3A;

e BOCIPUHUMATH, (HOPMYIUPOBATH U MPEOOPA30BHIBATH CYKICHHS:
yTBEpIUTEIbHbBIC U OTPUIATENIbHBIC, SAMHIYHBIC, YACTHBIC U 00IITHE,
YCIIOBHBIE;

e BBIABIISITH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U
npoTUBOpeYrs B haKTax, JAHHBIX, HAOTIOEHUSX U YTBEPKIACHUSX,



npeajaraTb KpUTEPUHU ISl BBISIBJICHUS] 3aKOHOMEPHOCTEN U
MIPOTUBOPEUHH;

e JIeJaTh BBIBOJIbI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e pa3dupaTh I0KA3aTEIHCTBA MATEMATUYCCKUX YTBEPKACHUM (IPSIMBbIE U
OT NPOTUBHOIO), TPOBOJUTH CAMOCTOSITEIIbHO HECIIOKHBIE
JI0Ka3aTeNbCTBA MaTeMaTHUeCKUX ()aKTOB, BBICTPAUBATh
apryMEeHTaIuI0, MPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE PACCYKIACHUS;

e BBIOMpATH CIOCOO perieHus: yueOHoM 3a1aun (CpaBHUBATH HECKOJIBKO
BapHaHTOB PELLEHUS, BBIOMPAaTh HauboIee MOAXOIAUINMN ¢ yuéToM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBaTebCcKe 1eiiCTBUSA:

e HCIIOJB30BATh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT
NO3HaHusA, (POPMYIUPOBATh BONPOCHL, (PUKCUPYIOIINE IPOTHBOPEUHE,
po0eMy, CAaMOCTOSITENIBHO YCTAHABINBATH UCKOMOE U JIaHHOE,
(bopMHpOBaTh TUNIOTE3Y, APTYMEHTUPOBATh CBOIO MO3UIUI0, MHEHHUE;

e IPOBOJHUTH 10 CAMOCTOATEIBHO COCTABJIIEHHOMY IIJIAHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHHUE 110 YCTAHOBIICHUIO
0COOEHHOCTEN MaTeMaTH4eCKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB
MEXTy COOOi;

e CaMOCTOSITEILHO (OPMYIUPOBATH OOOOIICHUS U BHIBOJIBI TIO
pe3ynbTaTaM MPOBEAEHHOTO HAOIIOACHM S, UCCIIEIOBAHUS, OLICHUBATh
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yIbTaTOB, BBIBOJOB U 0000IEHNUI;

e MPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOLIECCA, @ TAKKE BbIIBUTATh
IPEATNOJIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nundopmanueii:

e BBIABJISITH HEIOCTATOYHOCTH ¥ M30BITOYHOCTh HH(POPMAIIUU, TaHHBIX,
HEOOXOUMBIX JIJISl peLICHUs 3a4a4u;

e BBIOMPATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

e BbIOMpaTHh OpMy Mpe/ICTaBICHU HHPOPMALIMU U WILTIOCTPUPOBATH
pelaemMsple 3a/1a4d CXeMaMu, IuarpaMMaMu, HHOUM rpaduKoi U ux
KOMOHWHAIUSIMU,

e OIICHMBATh HAAEKHOCTH MHPOPMAIINH 110 KPUTEPHSIM, MPEATIOKEHHBIM
YUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eCTBHS:



BOCIPUHUMATH U (POPMYIHPOBATH CYXKACHUSI B COOTBETCTBUU C
YCIIOBUSIMU U LIEJIIMH OOIIEHHUS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh
CBOIO TOUKY 3pE€HHUSI B YCTHBIX U MHUCbMEHHBIX TEKCTaX, /1aBaTh
MOSICHEHUS 10 X0y PEIIeHUs 3a7a4l, KOMMEHTUPOBATh MOJTYYCHHBIN
pe3ynbTar;

B X0 00CYX/ICHH 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKAaeMOn
TEMBI, TPOOJIEMBI, pEIIaeMOil 3a/1a4u, BBICKAa3bIBaTh UJICH, HAIICICHHBIC
Ha TMOUCK PEIIEHUs, COMTOCTABIIATH CBOH CYKJICHUS C CYKICHUAMU
JIPYTUX YYaCTHUKOB AHAOra, 0OOHapy>KMUBATh Pa3INiKle U CXOJICTBO
NO3UIH, B KOPPEKTHOM opMe GOopMyIUPOBATH Pa3HOTIACHS, CBOU
BO3Pa)KECHUS;

MIPEJICTaBIISITh PE3YNIbTAThI PEIICHUS 3a/1a4H, YKCIIEPUMEHTA,
UCCJIEIOBAHMUSI, IPOEKTA, CAMOCTOSATEIBHO BBIOMpATh (hopMat
BBICTYIUICHHS C y4€TOM 3a/1a4 MPE3EHTAI[MN U 0COOEHHOCTEH
ayJIUTOPHH;

NOHMMATh U UCNOJIb30BaTh MPEUMYIIECTBA KOMaHIHOM U
WHUBUyaIbHON paOOThI MPHU PEIICHUH YY€OHBIX MATEMATHUYECKUX
3ajay;

IPUHUMATBH 1EJIb COBMECTHOM JACSITETFHOCTH, TNIAHUPOBATh
OpraHu3alli0 COBMECTHOW pabOThI, paclpenesaTh BUIbI padoT,
JIOTOBapUBaATHCSI, 00CYXKAAaTh IPOIIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYNMOBBIX hopMax paboThl (00CYykaeHUs, 0OMEH
MHEHUSIMHU, MO3TOBBIE IITYPMbI U IPYTHE), BBIMOIHITH CBOIO YacThb
paboTHl U KOOPAWHUPOBATH CBOM JIEUCTBUS C IPYTUMU YJICHAMU
KOMaH/1bl, OLIEHUBATh KaYECTBO CBOETO BKJIa/la B OOIIHI MPOIYKT 11O
KpUTEepUsM, CHOPMYITNPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO COCTaBIIATH IJIAH, AJITOPUTM PELICHUS 3a1a4M (UIu
€r0 4acTh), BRIOMPATH CIIOCOO PEMICHUS C YIETOM UMEIOITIXCS
pecypcoB U COOCTBEHHBIX BO3ZMOXKHOCTEM, apryMEHTUPOBATh U
KOPPEKTUPOBATHh BAPUAHTHI PELICHUN ¢ y4ETOM HOBOM MH(OpPMALIUU.

CaMOKOHTPOJIb, IMOIUOHAIbLHBIN HHTEJJIEKT:

BJIaJCTh criocobamu CaMOIIPOBEPKHU, CAMOKOHTPOJIA ITponecca u
pe3yiibTaTa pCIUICHUA MaTEMaTHYE€CKOMU 3aJa4u,



e MPEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3SHUKHYTh IIPH PELIEHUU
3aJ1a4¥, BHOCUTh KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX
00CTOATENBCTB, HAWJEHHBIX OLIMOOK, BBISIBIIEHHBIX TPYAHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH ITOCTABIECHHOM
LEIN U YCIOBHAM, OOBSICHATD MPUYHHBI JOCTUKEHUS WU
HEJOCTHKEHUS LIETU, HAXOAUTh OLIMOKY, 1aBaTh OLEHKY
NpUOOPETEHHOMY OIIBITY.

I[TPEAMETHBIE PE3VJIbTATDI

K xoHiy o0yyeHuss oOydaromuiics NOJYYUT CIEAYIOIIME IpEeIMETHBIE
pe3yibTaThl:

Yuciia ¥ BIYHCICHUSA

BbINONHATG, coYeTass YCTHbIE M NHCbMEHHBIE NMPUEMBI, ApU(PMETHUECKUE
JEUCTBHUS C PAllMOHAIBHBIMU YUCIIAMH.

HaxoauTh 3HaueHHsS YUCIOBBIX BBIPAXKEHUN, NPUMEHATH Pa3HOOOpa3HbIE
CocOoObI U MPUEMBI BBIUMCICHUS 3HAYEHHM APOOHBIX BBIPAXKEHUMN, COAEpKAILUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT 0AHOM (HOPMBI 3aMMHMCH YUCEN K APYroil (mpeoOpa3oBbIBATH
NECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOD).

CpaBHHBaTh U YIOPSI0YMBATH PALIMOHAJIBHBIE YNCIA.

OKpyrJsTh YnCa.

BbINONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLIEHKY 3HAUCHHI
YUCJIOBBIX BBIPAXXEHUI. BBINOIHATE AEHCTBUSA CO CTENEHAMHM C HaTypajbHBIMHU
MIOKa3aTeJIsIMH.

[IpuMeHATh  NPU3HAKK  JCIMMOCTH,  PpAa3JIOKEHUE HAa  MHOMKUTEIU
HATypaJbHBIX YHUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPONOPLUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMH, WHTEPIPETUPOBATH
pe3yNbTaThl pEIIEHUs 3a4a4 ¢ YYETOM OTPAaHUYEHHH, CBSI3aHHBIX CO CBOMCTBAMM
paccMaTpuBaeMbIX 0OBEKTOB.

AsredOpanvyecKue BbIPpAKEHUA

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

Haxoauts 3HaueHuss OyKBEHHBIX BBIPQKEHHUW MPHU 3aJaHHBIX 3HAYCHHSIX
IIEPEMEHHBIX.

BemonuaTe  npeoOpa3oBaHUsl  LIEJIOTO  BBIPAXKEHUS B~ MHOIOWIEH
IpUBEIEHUEM MOJOOHBIX CIaraéMbIX, PACKPBHITUEM CKOOOK.



BpINoONHATE yMHOXXEHME OJHOWIEHA HAa MHOIOWIEH M MHOTOYIEHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CYMMBbI U KBaJpaTa pa3HOCTH.

OCyIIECTBIATh PA3JIOKEHUE MHOTOWIEHOB HAa MHOXHUTEIM C IOMOILBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXMWTENS, TPYNIUPOBKU  CllaraeMbiXx,
npuMeHeHus: GOpMyJT COKPAIIEHHOTO YMHOKEHHUS.

[IpumeHsATh npeoOpa3oBaHKsI MHOTOWICHOB ISl PEIICHMS Pa3jIMYHbIX 3a1ad
U3 MAaTEMATHUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHOU ITPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypalbHBIMU TMOKA3aTEIsIMU JJIA
npeoOpa3oBaHUs BbIpAKEHUH.

YpaBHeHUS U HEPABEHCTBA

Pemwate 5MHENHBIE YpaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
[Iepexo/1a OT UCXOAHOTO YPABHEHUS K PAaBHOCHIBHOMY eMy. [IpoBepsATs, sABIsIETCS
JIM YUCJIO KOPHEM YpaBHEHUS.

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

[lonOupaTe npuUMepbl Map 4YUCEN, SBIAIOINIMXCS PEIICHHEM JMHEHHOro
YPaBHEHHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpaduK JIWHEWHOTO YpaBHEHHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, TPUBOJUTH MPUMEPHI PEIICHUS
YPaBHEHMUS.

PemaTte cucremsbl 1ByX JIMHEHWHBIX YPABHEHHM C ABYMS IIEPEMEHHBIMU, B TOM
qucIie rpa@uIecKu.

CocraBisaTh W pemaTh JMHEHMHOE YpaBHEHUE WA CUCTEMY JIMHEHHBIX
YPaBHEHHUM II0 YCIOBUIO 33Ja4d, HWHTEPHOPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTarT.

DOyHKIUU

N300pakath Ha KOOPAUHATHON MPSMOIM TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJUHATaM, JIy4H, OTPE3KH, UHTEPBAJIbl, 3aIIMCHIBATH YHCIIOBBIE TPOMEKYTKH HA
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpPJAWHATAM,
CTpouTh rpaduky TMHEHHBIX GyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOINIBIO (YHKIUNA W3BECTHBIC 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
MPOU3BOAUTENILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonutb 3HaueHne PyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tornmate rpadudeckuii crocod MPEACTABICHHS W aHanW3a WHOOpMAaIuH,
U3BJIEKATh U MHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPAPUKOB PEAbHBIX MPOILIECCOB
Y 3aBUCHMOCTEM.

Yuciaa v BBIYMCICHUA



Hcrnonb30BaTh HadaJlbHbIE MPEACTABICHHUS O MHOXECTBE JCHCTBUTEIBHBIX
yucen ISl CPaBHEHMSI, OKPYTJIEHUS U BBIUUCIECHUN, N300pa)kaTh JIEHCTBUTEIbHbBIC
YHUCIIa TOYKaMH Ha KOOPJAWHATHOW MPSAMOM.

[IpumensaTh moHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAUTH
KBaJIpaTHbIE KOPHU, UCIOJIb3YsI MPU HEOOXOAMMOCTHU KAJIbKYJATOP, BBIMNOJIHATH
npeoOpa3oBaHusl BBIPAKEHUHN, COJEP)KALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECITHYHBIX
npo0Oeit u creneneit yucia 10.

AuredpanvyecKue BbIPpAKEHUA

[IpuMeHATh TOHATHE CTENEHH C IEJbIM [0Ka3aTeleM, BBINOJIHATh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKALUX CTENEHH C LIETBIM MOKa3aTesIeM.

BBITIONHATE TOXKIECTBEHHBIE MPEOoOpa30BaHUs PAIMOHATIBHBIX BBIPAKEHUN
Ha OCHOBE MpaBUJI IEHCTBUI HaJl MHOTOYICHAMHU U alredpandecKuMH JIpoosiMu.

PackianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIH.

[IpumeHsTh npeoOpa3oBaHusl BEIPAXKEHHM JI pEIICHUs Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX PEIMETOB, U3 PEATbHON TPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pewmiats fMHENHBIE, KBaJpaTHbIE YPaBHEHUS U PAllMOHAJIbHBIE YpaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMs IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM M CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JU ypaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUS, €CIM HMEET, TO CKOJIbKO, U
npoyee).

[lepexoauTh OT cloOBeCHON (OPMYIUPOBKM 3alayu K €€ anreOpandyeckoi
MOJIENIM C TIOMOILIBIO COCTaBJICHUS YPABHEHUS WJIM CHUCTEMbl YpaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJa4M IMOJYyYEHHBII pe3ysbTarT.

[IpuMeHATh CBOWCTBAa YHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OILICHKH,
pemarh JMHEMHbIE HEPABEHCTBA C OJHOM INEPEMEHHOM M UX CHUCTEMBI, HABaTh
rpa@uyuecKyo WUTIOCTPALIMI0 MHOXKECTBA PpELIEHUH HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKUUU

[TornmaTe ¥ UCMONB30BaTh (DYHKIIMOHAILHBIC TOHSTHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), ONPENesITh 3HaueHHEe (QYHKIUHMH MO 3HAYECHUIO
aprymeHTa, OrpeeiaTh CBOMCTBA (PYHKIUU 10 €€ rpaduky.

Ctpouts rpaduKu AMeMEHTApHBIX PYHKIMNA BUA!

y=k/x, y = x2, y = x3,y = |x|, y = VX, OIHCHIBaTh CBOICTBA YHCIOBON
dbyukiuu 1o e€ rpaduxy.

Yucna v BBIYMCICHUA



CpaBHHBATh U YIOPSIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIBHBIE YHCIIA.

Bemonusate apudmernyeckue ACHCTBHS C  pPalMOHAIBHBIMH  YHCIAMH,
codeTass YCTHBIE M NHUCBMEHHBIE IPUEMBI, BBIIOJHATH BBIYMCICHUSA C
VPpalMOHAIbHBIMH YUCIIaAMU.

HaxonnTe 3Ha4YeHMsI CTENEHEW C MLeJbIMU IIOKa3aTellsIMA U KOpHEH,
BBIYUCIIATH 3HAYEHUS YUCIOBBIX BBIPAKECHUM.

OKpyrasTe JEUCTBUTENBHBIE YHCIA, BBIIOJHATH NPUKUIAKY pE3yJbTaTa
BBIYMCIICHUN, OLICHKY YHCIJIOBBIX BBIPAKCHHIA.

YpaBHeHUs U HEPABEHCTBA

Pewats JIMHEWHBIE U KBAaJApPATHBIC YPABHEHMs, YPaBHEHUsA, CBOISILIMECH K
HUM, IPOCTENIINE TPOOHO-PAIIMOHATIBHBIE YPABHEHHS.

Pemate cucrtemsl NByX JIMHEWMHBIX YPAaBHEHUW C ABYMS NEPEMEHHBIMHA H
CUCTEMBI JIBYX YPABHEHUH, B KOTOPBIX OHO YPABHEHUE HE SABIISICTCS JIUHEUHBIM.

Pemarp TekcTOBBIE 3alauM  aireOpanvueckuM CHOCOOOM € IMOMOIIBIO
COCTABJICHUs YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUU C JBYMsI IEPEMEHHBIMU.

[IpoBOANTE MPOCTENIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPaBHEHUU, B
TOM YHUCJIE C TPUMEHEHUEM IpaUueCcKuX Npe/ICTaBICHUI (YCTaHABIMBATH, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEILICHMS, €CIIM UMEET, TO CKOJIBKO, U
npoyee).

PemaTe nuHEWHbIE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh
pelIeHne HEPABEHCTB HAa YMCJIOBOM NPSIMOM, 3alIMCHIBATH PEIICHHE C MOMOIIBIO
CHUMBOIJIOB.

Pemlarb  cucTeMBl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIOLME KBaJpPAaTHOE HEPaBEHCTBO, H300pa)xkaTb pEIIeHHE CUCTEMbI
HEPABEHCTB HA YUCJIOBOM NPSMOM, 3aIIMCHIBATH PEIIEHHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 3a1a4.

DyHKIUU

Pacno3naBaTh (QyHKIMM U3y4eHHBIX BHJO0B. Illoka3piBaTh cxemMaTHUECKU

pacrnoyioKeHUe Ha KOOPAMHATHOM TUIOCKOCTH TpadUuKoB (PYyHKIUN BUaa: y = kx, y
—kx+b y=kix, y=ax2 +bx+c¢, y=x3, y=1x, y= |x|, B 3aBUCHMOCTH OT
3HauYEeHUN KOA()PUITUEHTOB, OMUCHIBATH CBONCTBA (DYHKITHIA.

Crpouth U M300paXaTh CXEeMaTHYECKU IpapUKA KBAIPATUUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIH 1O UX TpaduKaM.

Pacno3naBaTth kBagpaTuuHyro QYHKIUIO 110 (HopMyIie, TPUBOIUTH TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YucioBbIe M0CIE10BATEILHOCTH M IPOrPeccUH

Pacno3HaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYHO IPOTrPECCUU IpU
Pa3HBIX CTIOCO0aX 3a/IaHMUs.



BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHMEM (OpMynT n-ro 4jieHa
apu(MeTHYeCcKo U TeOMETPUUECKOI MPOTrpecCcHii, CyMMBI TIEPBHIX N UJICHOB.

N300paxaTh YIEHBI MOCJIEIOBATENIbHOCTY TOYKAMHU Ha KOOPAWHATHOU
IJIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4M U3 PEAIbHOM >KM3HU (C MCMOJIb30BAHUEM KaJIbKYJIATOPA, HU(PPOBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
5 KUIIACC

HanmenoBaHue pa3jiesioB U TeM
Ne i/
NMPOrpamMMbl

OBHIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME

KoaudecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTnyeckue
padoThbI

DJIEKTPOHHbBIE
(uudpossbre)
o0pa3oBaTte/ibHbIE

pecypchbl




6 KIIACC

KoimuecTBo yacos DJIEKTPOHHbBIE
HaunmeHoBaHMe pa3je/ioB U TeM nudposeie
Ne n/m P Konrpoabnsie IIpakruyeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcesl
OBHIEE KOJIMYECTBO YACOB 110 0 0 0

ITPOI'PAMME




7 KIIACC

KoimuecTBo yacos DJIEKTPOHHbBIE
HaunmeHoBaHMe pa3je/ioB U TeM nudposeie
Ne n/m P Konrpoabnsie IIpakruyeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcesl
OBHIEE KOJIMYECTBO YACOB 110 0 0 0

ITPOI'PAMME




8 KUIACC

KoimuecTBo yacos DJIEKTPOHHbBIE
HaunmeHoBaHMe pa3je/ioB U TeM nudposeie
Ne n/m P Konrpoabnsie IIpakruyeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcesl
OBHIEE KOJIMYECTBO YACOB 110 0 0 0

ITPOI'PAMME




9 KUIIACC

Ne i/

HaumeHoBaHue pa3aeioB 1 TeM
NPOrpaMmblI

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

DJIEKTPOHHbBIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

PanuonanbsHbIe YKcCia, UPPALMOHATIBHBIC
YKClla, KOHEUHbIE U OECKOHEUHbIE
JeCSATUYHbIE TpooU

MHOXECTBO JICHCTBUTEIBHEBIX YHCEIL,
JICHCTBUTEIIbHBIC YK CIIa KaK OCCKOHCYHBIC
JECSITUUHBIE IpOOU

B3aumMHO 01HO3HAYHOE COOTBETCTBUE MEKAY
MHOKECTBOM JIEHCTBUTENBHBIX YUCEN U
MHO>KECTBOM TOYEK KOOPJAMHATHON MPSAMOMN

CpaBHeHuE NENCTBUTENBHBIX YUCEIL,
apupMeTHUECKue eHCTBUSA C
JeMCTBUTENIBHBIMU YHCIIAMHU

CpaBHeHuE 1eHCTBUTENBHBIX YUCEIL,
apupMeTHUeCKre eHCTBUSA C
JENCTBUTEIIBHBIMH YU CIIaAMU

[TpubnmxEHHOE 3HAUYCHNE BETUYUHBI,
TOYHOCTb MPUOIMKECHUS

HpI/I6J'II/I)KéHHOC 3HA4YCHUEC BCIINYNHBI,
TOYHOCTDb HpI/I6J'II/I)KCHI/I$I

3auer

OxpyrieHue yucen

Oxpyrienue yncen




[Tpukuaka v oleHKa pe3yabTaToB

11 . 1
BBIUMCIIEHUN

12 [Tpukuaxa v OLEHKa pe3yIbTaTOB 1
BBIUNCIICHUN

13 JIuneitnoe ypaBHeHue. Pemenue 1

14 JIuneitnoe ypaBHenue. Pemenue 1

15 JIuneitnoe ypaBHeHue. Pemenue 1

16 JIuneiinoe ypaBHeHue. Pemienne ypaBHEHUH, 1
CBOJSAILLMXCS K JINHEHHBIM

17 JInnelinoe ypaBHeHue. Pemienne ypaBHeHuH, |
CBOJSALLMXCS K JINHEHHBIM

13 JInnelinoe ypaBHeHue. Pemenne ypaBHeHUN, |
CBOJSIIUXCS K JINHEHHBIM

19 3auer 1

20 bukBapaTHble ypaBHEHUS 1

21 bukBanpaTHble ypaBHEHUs 1

22 bukBapaTHble ypaBHEHUS 1
IIpuMmepsl pellieHyst ypaBHEHUM TPETbeU U

23 4eTBEPTOU CTETICHEH pas3lioKEeHUEM Ha 1
MHOKUTENH
IIpuMepsl pellieHrs ypaBHEHUN TPETbEU U

24 4eTBEPTOU CTENEHEN Pa3I0KEHUEM Ha 1
MHOKUTENH
[IpuMepsl penieHuss ypaBHEHUN TPEThEU U

25 YeTBEPTOU CTENEHEN Pa3I0KEHUEM Ha 1
MHOKUTENH

26 [Ipumepsl penieHns: ypaBHEHU TpEeTber 1 1




4eTBEPTOU CTETNIEHEN Pa3JIOKEHUEM Ha

MHOKHUTEJH

27 3auer 1
28 Pemenue npoOGHO-paIiOHAIBHBIX YpaBHEHHHA 1
29 Pemenne npoOHO-pallMOHAIBHBIX YPaBHEHUN 1
30 Pemenune npoOHO-paIiOHAIBHBIX YpaBHEHHH 1
31 Pemenue qpoOHO-paliioHaNbHBIX YPaBHEHHI 1
32 Pemenne npoOHO-paIiOHAIBHBIX YpaBHEHHHA 1
33 Pemenne npo6GHO-paliiOHANBHBIX YpaBHEHUN 1
34 3ader 1o Kypcy 1

OBHIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME

W
&







IHOYPOYHOE IIVTAHUPOBAHUME
5 KUIIACC

Ne ni/m Tema ypoka

OBHIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME

KoauuecTBO 4acoB

Beero KonTposabHbie
padoThI
0 0

IIpakTnyeckue
padoThbI

Jlara
U3YYeHUS

DJIEeKTPOHHBIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl




6 KIIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
ara muppoBbIe
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue A p
Bcero u3ydyeHusi odOpa3oBaTesIbHbIE
padoThI padoThI
pecypcbl
OBHIEE KOJIMYECTBO YACOB 110 0 0 0

ITPOI'PAMME




7 KIIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
ara muppoBbIe
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue A p
Bcero u3ydyeHusi odOpa3oBaTesIbHbIE
padoThI padoThI
pecypcbl
OBHIEE KOJIMYECTBO YACOB 110 0 0 0

ITPOI'PAMME




8 KUIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
ara muppoBbIe
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue A p
Bcero u3ydyeHusi odOpa3oBaTesIbHbIE
padoThI padoThI
pecypcbl
OBHIEE KOJIMYECTBO YACOB 110 0 0 0

ITPOI'PAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
H3Y4YeHH S

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

JlonosiHUTENBHAS
uHpopmanus

Pemenue npo6HO-
panroHaIBHBIX
YpaBHEHUN

MHoxecTBO
JIEHCTBUTENILHBIX YHCEIT,
JIEUCTBUTEIbHBIC YHCIa
KaK OECKOHEUYHBIE
JECATUYHBIC TpOOH

Bs3anmHO oHO3HAYHOE
COOTBETCTBUE MEXKIY
MHO>KECTBOM
JIEHCTBUTEIIBHBIX YNCET
1 MHO>KECTBOM TOYEK
KOOPJMHATHOU IIPSAMOM

CpaBHeHmne
JIEHCTBUTEIIbHBIX YHCET,
apupMeTHIECKHe
JIEUCTBUS C
JeHCTBUTENbHBIMU
YUCIAMHU

CpaBHeHHE
JeHCTBUTEILHBIX YUCET,
apudmMeTHuecKue




JNIEUCTBU C
NENCTBUTEIbLHBIMHU
qyciIaMu

[Tpubmxénnoe
3HAYCHUE BEITUYMHBI,
TOYHOCTh TIPUOIIMKEHUS

[Tpubnmxénnoe

3HA4YCHUC BCIINYNHEI,
TOYHOCTb HpI/I6J'II/I)KeHI/I$I

3auer

OprTJ'ICHI/Ie YHUCCI1

11

12

OxpyrieHue yucen

[Ipukuaka u olieHKa
pe3ynbTaTOB
BBIYUCIICHUN

IIpukuaka v oieHKa
pe3yJIbTaToB
BBIYHUCIICHUN

13

JInneliHoe ypaBHEHHE.
Pewenne

14

15

JInneliHoe ypaBHEHHE.
Pemenne

JIuneliHoe ypaBHEHUE.
Pewenne

16

JInneliHOe ypaBHEHHE.
Pemenne ypaBHeHui,
CBOZSAIIMXCS K
JIMHENUHBIM




17

18

19

JIuneitHoe ypaBHEHUE.
Pemenne ypaBHeHui,
CBOJSIINXCS K
JIMHEVUHBIM

JIuneitHoe ypaBHEHUE.
Peuienue ypaBHeHuMi,
CBOJISIINXCS K
JIMHEVHBIM

3auer

20

21

22

buxBanpaTHble
yYpaBHEHUS

bukBanpatrueie
ypaBHEHUSA

bukBanpatrueie
ypaBHEHUS

23

[Ipumeps! perienus
YpaBHEHUH TPEThEU U
4ETBEPTOU CTEIICHEN
pa3IoKEHUEM Ha
MHOXHUTENH

24

[Ipumeps! pemienus
YpaBHEHUH TPETHEU U
YETBEPTOU CTENECHEN
pa3oKEHUEM Ha
MHOXHUTENH

25

[Ipumeps! pemienus
YpaBHEHUHN TPETHEU U
YETBEPTOU CTEIICHEN




26

27

Pa3I0KECHUEM HA
MHOXUTCIIN

[Ipumepsl perieHus
ypaBHEHUH TPEThEU U
4eTBEPTOU CTENEHE!
pa3ioXKeHHeM Ha
MHOKHUTEJH

3auer

28

29

30

31

Pemenue npobHO-
paIMOHAITLHBIX
ypaBHEHUI
Pemenne npoGHoO-
paMOHATILHBIX
ypaBHEHU I

Pemenne npo6HO-
paloOHaIbHBIX
yYpaBHEHUHU

Pemenue npoOHo-
paloOHaIbHBIX
yYpaBHEHUU

32

Pemenue npoOHo-
palOHAIBHBIX
ypaBHEHUU

33

34

Pemenue npoOHO-
palrOHAIBHBIX
ypaBHEHUU

3aueT 1no Kypey

OBULIEE KOJIMYECTBO

34




YACOB 110 TPOT'PAMME
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