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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpCOB OCHOBHOIO OOIIETo
oOpa3oBaHus: OHA OOECNEeYMBACT U3YUCHHUE JPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAay4YHOIO, TaK W TYMAaHUTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
MpOJOKEHUS O00pa3oBaHWsT W IS TOBCEJHEBHOW KW3HU. PazButue vy
oOydJaronmmxcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYLIHOCTH
anredpanuecknux aobCTpakiuii, crmoco0e OTpakeHHs MAaTeMAaTHYeCKOW HayKou
SBJICHMMA W TPOLIECCOB B TMPHUPOJE M OOIIECTBE, pPOJIMA MATEMaTUYECKOTO
MOJICJMPOBAHUS B HAYYHOM TIO3HAHHUM W B TMPAKTHKE CIOCOOCTBYET
(OpMHPOBAaHNIO HAYYHOTO MHUPOBO33PEHUSI U KAUE€CTB MBILUIEHUS, HEOOXOIUMBIX
JUIs aJanTaldd B COBPEMEHHOM I¢poBoM oobmectBe. M3ydyenue anreOpsl
o0ecrieunBaeT  pa3BUTHE yMEHUs  HaOIOAaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, Tpedyer KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JIEMCTBUS, BBIBOJBI, (HOPMYIUPOBATH
yTBepkaeHus. OcBoeHrne Kypca anreOppl 00ecrneurnBaeT Pa3BUTHE JIOTHUYECKOIO
MBILUIEHUST OOYYalOIIMXCs: OHM MCIONb3YIOT JAE€AYyKTUBHBIE W WHIAYKTHBHbBIC
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHIO.
OOyuenue anrebpe mpearnosaracT 3HAYUTENbHBIA OOBEM CaMOCTOSTEILHOMN
NEATEIbHOCTH OOYYalolUXCs, MO3TOMY CaMOCTOATEIBHOE pEIICHUE 3a/aad
00yUaroLUMUCH SBJSIETCA pealin3alnen AesITeIbHOCTHOTO MPUHIUIA 00yYSHHUS.

B ctpyktrype mnporpammbl y4eOHOro Kypca «Anrebpa» yriayO0ia&éHHOTO
U3Y4YEHUS OCHOBHOE MECTO 3aHHMMAIOT COJEP>KATEIbHO-METOAMYECKUE JIMHUU:
«Uucna # BBIUMCIEHUSN», «ANTeOpanyecKue BBIPAKEHUS», «YPaBHEHUS W
HepaBeHCTBa», «Dynkiun». Kaxnas U3 3TUX COAepKaTeIbHO-METOIMYECKHX
JVHUHA pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3YyUEHUsl Kypca, B3aUMOJIEUCTBYS €
IpyrMMH €ro JUHMSIMH. B Xone u3yueHHs Kypca OOydaroluMCsi MPUXOAUTCS
JIOTUYECKU PACCYKIATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBs3U
C 3TUM B MPOTpaMMy Y4eOHOTro Kypca «Ayredpa» BKIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTaBJICHHbIE BO BCEX OCHOBHBIX pa3eiax MaTeMaTUYeCKOro
oOpa3oBaHMsi U  CIOCOOCTBYIOIIME  OBJIAJEHUIO  OOY4YalOUIMMHCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTU4eCKOro s3blka. CopepKaTeabHOM M CTPYKTYpPHOU
OCOOEHHOCTBIO YYEOHOro Kypca «Anredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conmepxxanne mnuHMM «Yucna W BBIYMCICHUS» CIYXUT OCHOBOM ISt
JaNbHENIIEr0 U3yYyeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYyYarOLIUXCs
JIOTHYECKOr0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Xe IPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJISl IOBCEITHEBHOM
KU3HU. PazBUTHE MOHATUS O YMCIIE Ha YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHUs



CBSI3aHO C PAlMOHAIBHBIMH M HPPALUOHAIBHBIMH YKCIaMH, (HOPMHpPOBAHHEM
NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpPLIEHUE OCBOEHUS YHCIOBON
JMHUHA OTHECEHO K CpeiHeMy o01iemMy 00pa30oBaHHIo.

CopnepxaHue AByX anreOpandeckux JMHUN — « AreOpanyecKre BhIPaXKeHUsD
U «YpaBHEHUsI U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYHAIOIIMXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarollel peanbHocTH. Ha ypoBHE OCHOBHOTO 00I1IETO
oOpa3oBaHMsl ydeOHBIH MaTepuan TIPYNINHUPYETCS BOKPYI  pallOHAJIbHbBIX
BbIp@XEHUM. Airedpa JEMOHCTPUPYET 3HAUEHHME MATEMaTHKH KakK s3bIKa s
INOCTPOEHUSI MaTeMaTHYECKUX MOJENEH, ONMUCaHus TPOLECCOB U  SBJICHUMN
peanpHOro Mupa. B 3amaum oOydeHusi anreOpe BXOIAT TaKXKe JajbHeuIee
pa3BUTHE AJITOPUTMHUYECKOTO MBILIUICHUS, HEOOXOIMMOIOo, B YAaCTHOCTH, A
OCBOEHHUS Kypca UHGOPMAaTUKH, M OBJAJCHUE HABbIKAMHU JIETyKTHUBHBIX
paccyxaenui. IIpeoOpazoBaHue CHUMBOJIBHBIX (DOPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpaXXeHUsl, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Copepxanre pyHKIMOHAIBHO-TPAPUUECKON JTMHUHM HALEIEHO Ha MOJIyYeHHUE
oOy4JaronMMHCs 3HaHUM O (PYHKUIMSIX KaK BaKHEMIEH MaTeMaTUYECKON MOJIENH
JUIsL OTIMCAHUS M UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUIN B IPUPOJIE
u odmectBe. M3ydyeHne marepuana crnocoOCTBYET PAa3BUTHIO Yy OOyYaroIIMXCs
YMEHUS UCTIOIb30BaTh PA3JIMUHBIE BBIPA3UTEIIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, Ipa)uyecKkoro, BHOCUT BKIaJd B (HOPMUPOBAHHE
IIPEICTABICHUN O POJIM MAaTEMATUKN B PA3BUTUH LIMBUIN3ALNN U KYJIbTYpPBI.

YrnyOonéHusii KypcC anreopsl XapaKTEPU3yeTCs U3Y4YEHUEM
JOTIOJTHUTENBHOTO TEOPETUYECKOT0 ammapara M CBA3aHHBIX C HHUM METOJOB
pemeHust 3amad. AnreOpa SBISETCS SI3BIKOM I ONMHUCAaHUS OOBEKTOB W
3aKOHOMEPHOCTEN, CIYKUT OCHOBOM MAaTeMaTH4eCcKoro mojaenupoBaHusd. [lpm
3TOM CaMU OOBEKTHl MAaTEMaTHUYECKHX YMO3aKIOUYEHUH M MPUHATHIE B anredpe
OpaBWjia UX KOHCTPYHPOBAHMSI CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
000CHOBBIBATh M JIOKA3bIBATh CYKICHHSI, PA3BUBAIOT MATEMAaTUIECKYIO HHTYHIIHIO,
KpPaTKO M HAIJISHO PACKPBIBAIOT MEXAHU3M JIOTMUECKUX MOCTPOCHHH M ydaT HX
npuMeHeHnto. Tem camplM anredOpa 3aHUMAaeT OJHO W3 BEAYIIUX MECT B
(bopMHUPOBAHNN HAYYHO-TEOPETUUECKOTO MBIIIJICHHUS 00YYaroIIMXCsl.

CornacHo yueOHOMYy MmiIaHy B 7-9 kjaccax wu3ydaercs YydeOHBIH Kypc
«Anredbpa», KOTOpBIM BKIIOUAET CJIEAYIOIINE OCHOBHBIE pa3/eiibl COJCPIKAHMS:
«Uucna u BBIUKCICHUN», «ANTeOpanyecKue BBIPAKEHUSN», «YPaBHEHUS W
HEpaBEHCTBA», « DyHKIIM.

Ha uzyuenue yueOHoro kypca «Anredpa» orBoautcs 510 yacoB: B 7 kiacce
— 170 yacoB (5 vaca B Henento), B 8 kinacce — 170 yacoB (5 yaca B HeAeno), B 9
kiacce — 170 yacoB (5 yaca B HEJIENIO).



Crnenuduka nesieii yriay0JeHHOr0 U3y4YeHHs] MATEMATHKHU BKJIKOYAaeT:

e (OOecrneyeHHE HEOOXOAMMOIO M  JOCTATOYHOTO YPOBHS  yYCBOECHHS
CUCTEeMAaTU3UPOBAaHHBIX  3HAHMW MO  TpeIMeTy  4Yepe3  pa3BHUTHE
MI03HABATEIBHOM U MCCIIEI0BATEIBCKOW KOMIIETEHTHOCTH.

o [IpuoOpereHue ywamiMMUCAd NPOYHBIX OA30BBIX 3HAHMW IO MaTEMaTHKeE,
3HAKOMCTBO HMX C aKTyaJbHbIMH MpPOOJIEMAMH COBPEMEHHOW HAYKH U
KYJIBTYDBI.

o dopmupoBaHHUe YCTONYMBOTO MHTEPECA K MPEIMETY, BBISIBICHUE U PA3BUTUE
MaTeMaTHYECKUX CTIOCOOHOCTEHN ydalmnxcs.

e OpueHranuioo Ha MNOpodeccuu, CYIIECTBEHHBIM 00pa3oM CBS3aHHBIE C
MaTEMATUKOM.

e [loaroroBky kK 0OydeHHIO B By3€. YPOBEHb 3HAHUHN JOJDKEH OBITh TaKUM,
YTOOBI BBITYCKHUKH IIIKOJIBI CMOTJIM BBIJIEPKATh BCTYMUTEIbHBIE K3aMEHbI
0 MaTeMaTHKe U OBICTPO Al TUPOBATHCS K y4eOHOMY MPOIIECCY By3a.

Tak xe OJHa Hu3 ueneﬁ YFJIY6JIéHHOFO N3YUCHUSA MATCMATHUKH — BOCIIMTAHHUC Y
IOKOJIBHUKOB  3CTCTUYCCKOIO  BOCHPUATHA  MATCMATUKU, (bOpMPIpOBaHI/Ie
NpCACTaBJICHUA 00 HCTOPHUUYCCKHU B3aI/IMOO6YCJ'IOBJ'I€HHOM CAUHCTBC
MaTCMaTHKH C APYIruMHAu COCTaBJIAIOIIINMHA HYXOBHOﬁ KYJIbTYPBI.



COJAEPKAHUE OBYUYEHUA

7 KIIACC

Yuciaa v BBIYMCICHUA

Panmonaneupie umcna. CpaBHEHHE, yHOPSAOYMBAHUE U apUPMETHUECKHE
JEUCTBUS C PAalMOHAJIBHBIMU YucIaMy. YucinoBas npsaMasi, MOLyJIb YUCIIA.

CreneHp C HaTypajJbHbIM TIOKa3aTeJleM M €€ CBOWCTBA. 3alKCh YHCIA B
JNECATUYHON MO3UIUOHHON CUCTEME CUHUCIICHHUS.

Pemenue TeKCTOBBIX 3a/1au aprupMeTHYecKuM criocodoM. Perenue 3a1au u3
peanbHOW MPAaKTUKH HA YAaCTH, HA IpoOHU, HA MPOLIEHTHI, IPUMEHEHHE OTHOLIEHUI
U TpONOpUMH MpU pEUIeHUH 3a/]ad, pElIeHHe 3ajJad Ha JIBJKEHHE, padoTy,
MOKYIIKH, HAJIOTH.

JenumocTs nenslix yncesl. CBOWCTBa IETUMOCTH.

[Ipocteie u cocraBHple 4ncna. UYETHble W Hedy€THblE uncna. llpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpu3Haku AEIMMOCTH CYMMBI U
IIPOU3BEACHUS LIEIIbIX YNCEII IIPU PELIEHUU 3a/1a4 C MPAKTUYECKUM COJIEPKAHHUEM.

Haun6Gonpmmii oOumii qenurens 1 HauMeHblllee o0liee KpaTHOE ABYX YMCEN.
B3anmHuo npocteie uncna. AnroputM EBknna.

Jlenenne ¢ octaTkoM. AprupMETHISCKHAE OTIEPAIMH HAJT OCTATKAMHU.

AuredpanvyecKue BbIPpaKEeHUA

BelpaxkeHne C IEepeMEHHbIMU. 3HAYEHHE BBIPAKEHUS C IEPEMEHHBIMHU.
[TpencraBieHne 3aBUCUMOCTH MEXy BEIMYMHAMHU B BUJIE (POPMYJIBI.

ToxnaectBo. ToxkaecTBEeHHbIE TPEOOPa30BaHUs aNTreOpanyeCcKuX BhIPAKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

Opnnowiensl. OqHOWIEH CTaHAAPTHOTO BUa. CTENEHb OJHOWICHA.

MHorowiensl. MHorowieH crangaptHoro Buga. CTeneHb MHOTOYIEHA.
CrnoxeHue, BbIUMTAHUE, YMHOKEHUE U JieJieHne MHorowieHoB. [IpeoOpa3oBaHue
LIETIOTO BBIpaXXeHUs B MHOTOWIEH. KOpHM MHOrO4JIEHa.

@opMyJIbl COKPAIIEHHOTO YMHOKEHHMS: KBaAPAT CyMMBI M KBAaJIpaT Pa3HOCTU
JBYX BbIpaXeHHH, KyO CyMMbl M KyO pasHOCTH JBYX BBIPDAKEHUH, pa3HOCTbH
KBaJpaTOB JIBYX BBIPQXECHUM, NPOU3BEIACHUE PA3HOCTU U CYMMBI JIBYX
BBIPQXXEHHI, CyMMa U pa3HOCTb KyOOB JIByX BBIPa)KEHUII.

Pa3noxenue MHOrowieHa Ha MHOXKHUTENU. BoiHeceHrne 00111ero MHOXKHUTEINS 32
CKOOKH. MeTo1 rpynIupOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBaenue ¢ onHou nepemeHHor. Kopenb ypaBHeHus. CBONCTBA ypaBHEHUI
C OJHOW TIIEpEeMEHHOW. PaBHOCWIBHOCTh ypaBHEHUH. YpaBHEHHE Kak
MaTeMaTU4YECKask MOJAENb PEAJIbHON CUTYALINH.



JIuHeliHOE ypaBHEHME C OJHOM IEPEMEHHOWU. UMCIO KOpHEHW JMHEWHOTO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YPABHEHHM.
JIuneliHOE ypaBHEHHE, CONEPIKAIIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['padk TMHEWHOTO ypaBHEHUS C IByMs
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToa pelieHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JByMS
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JBYMsI IEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusd. Cucrema JAByX JIMHEHMHBIX
YPAaBHEHUH C IBYMsI IEPEMEHHBIMU KAK MOJIEIIb PEAIBHON CUTYAIUH.

DyHKUIMHA

Koopaunara Touku Ha npssMout. YnciioBbIe MPOMEXKYTKHU. PaccTosiHue Mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHas cucremMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM Tu1ocKoCcTH. [IpuMepsl rpaduxoB, 3agaHHbIX (opMyiaMu. YreHue
rpauKOB peasbHbIX 3aBUCUMOCTEN.

QOYHKIMOHAIbHBIE 3aBUCUMOCTH MEXJy BeauunHamu. [loHarne QyHKOuu.
OyHkuMg Kak MaTeMaTHueckas MOJAENb peanpHoro mpoiecca. Ob6macth
ompeneneHuss W obnacte 3HadeHW ¢GyHkuuu. CrocoObl 3amaHus (QYHKIUU.
I'paduk Qynkuuu. [lonsaTus MakcumMyMa U1 MUHMMYMa, BO3pacTaHUs U yObIBaHUS
Ha MMPUMEPAX PEATbHBIX 3aBUCUMOCTEN.

JIuneiinas Qynkuus, e€ cpoictBa. I'padux nuHeitHOM (QyHkuuu. I'padux
¢yukuun y = |X|. Kycouno-3a1anHbie QyHKINAN.

8 KIIACC

Yucaa v BIYMCICHUSA

KBaapartubeie kopHu. ApudmMeTrnueckuii KBaJpaTHBIN KOPEHb U €ro CBOMCTBA.
[TonsiTe uWppanmoHaJIbHOrO 4ucia. JeMCTBUS C HMPPALUOHAIBHBIMU YHUCIAMU.
CBoicTBa IEUCTBUN C MPPALMOHAIBHBIMY YKciaMu. CpaBHEHHE UPPALMOHAIBHBIX
qucel.

[IpencraBnennss O pacIIMPEHUAX YHUCIOBBIX MHOXECTB. MHOXecTBa
HaTypaJbHbIX, LEJbIX, PALHOHAIBHBIX, JEHWCTBUTENBHbIX uHcesn. CpaBHeHUe
yucel. YUCIoBbIe TPOMEKYTKH.

HeiictBust ¢ ocrarkamu. Octatku creneHed. [IpuMeHeHne ocCTaTkoB K
PELICHUIO YPAaBHEHUH B LENBIX YACIAX U TEKCTOBBIX 3a/1a4.

Pa3smepbl 0OBEKTOB OKpYXaromero Mupa, UIMTEIbHOCTh IIPOIECCOB
BOKpy>Karouiem mupe. CTaHIapTHBIN BU YuCIa.

AJiredpanveckue BbIpaKeHUs

AnreOpanyeckas aApoOb. JlomycTUMble 3HAYEHUS NEPEMEHHBIX B APOOHO-
palMoHaIbHBIX BbIpaKeHUsAX. (OCHOBHOE CBOWCTBO airedpanyeckoi Jpoou.
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CnoxxeHne, BBIYUTAHUE, YMHOXXEHHUE U JCJICHHE alreOpandeckux JapoOei.
Brinenenue 1ienoi yactu anredpandeckoit 1poou.

Panmonanenbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3zoBaHuUs
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HaY€HUs] TEPEMEHHBIX B  BBIPAKEHUAX, COJEPIKALIUX
apudmeTnyeckue  KBaApaTHbIE KOpPHH. TOXIEeCTBEHHbIE MpeoOpa3oBaHUs
BBIPKEHH, COIEpKAINX apU(PMETUYECKHE KBAPATHBIE KOPHH.

Cremenb C 1enbIM MOKazaTenemM U e€ cBoicTBa. [IpeoOpazoBanue
BBIPAKEHUM, COAEPKAIINX CTECTICHHU.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmysia KOpHEW KBAAPATHOTO YPABHEHWS.
Kosnm4ecTBO HeNCTBUTENBHBIX KOPHEW KBAaJIpaTHOrO ypaBHeHUs. Teopema Buera.
YpaBHeHUsA, CBOAWMBIE K JIMHEWHBIM YpPAaBHEHUSM WM K KBaJPaTHBIM
ypaBHeHusAM. KBaZipatHoe ypaBHEHHE C apaMeTpoM. PenieHue TEKCTOBBIX 3a4a4 ¢
ITOMOIIBIO KBAJIPATHBIX YPABHEHUM.

HpoOHo-pannoHanbHble  ypaBHEHHs. PelieHue  IpoOHO-pallMOHATBHBIX
ypaBHEHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pPAIMOHATBHBIX
ypaBHeHU#. ['padnyueckast HHTEpIIpeTaIisl YpaBHEHHM ¢ TByMs ITE€PEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOKCTBA YMCIIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nnepemenHoii. CTporue n HecTporue HepaBeHcTBa. ClokeHue
M YMHOXECHHME YHUCIOBBIX HEpaBeHCTB. OILICHUBAHWE 3HAYEHUS BBIPAKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsiTHE O pelIeHMH HEPABEeHCTBA C OJHOW NEPEMEHHOM. MHOXKECTBO
peIIeHU HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JIuHeliHOEe HEPAaBEHCTBO C OJHOM MEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Penienne NMHENHBIX HEPABEHCTB C OTHOU NepeMeHHON. CHCTEMBI M COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM NepeMeHHOW. PellleHne TEeKCTOBBIX 3ajad C
IIOMOIIBIO JINHEWHBIX HEPABEHCTB C OAHOU MEPEMEHHOM.

DOyHKIUU

OO6nacTh onpeeneHusi 1 MHOXKECTBO 3HaueHu ¢pyHkunu. CrocoObl 3a1aHus
bynkuunid. ['padux Gynkumn. Urenune croiictB ¢pyHkuuu no e€ rpaduky. [Ipumepsr
rpadukoB GyHKIHMA, OTPAXKAIOMIUX PEeATbHBIE MPOIECCHI.

Jluneninas Qyskiusa. DYHKIUU, OMHUCHIBAIOIINE TPSIMYH0 U OOpaTHYIO
MPONOPIIMOHANIBHBIE 3aBUCUMOCTH, UX IpaduKH.

Oynxupn y = kx, y = kx + b, y = k/x, y = x3, y = VX, Y = |X| u ux cBoiicTBa.
Kycouno-3anannsie GpyHKINU.



9 KJIACC

Yuciia ¥ BIYMCICHUS

Kopenp n-ii crenenn u ero cBoictBa. CTENEHb € PALUOHAIBHBIM
II0Ka3aTeIeM U €€ CBOMCTBA.

AuredpanyecKue BbIPpaKeHUs

ToxaecTBeHHbIE MpeoOpa30BaHUs BBIPAKEHUN, COJACPXKAIIMX KOPEHb N-if
cTeneHu. ToXKIeCTBEHHbIE PE0OPa30BaHUS BBIPAKEHUM, CONEPHKALUX CTEHEHD C
palMOHAIBHBIM [TOKA3ATEIIEM.

KBanparaeiii TpéxwieH. KopHu kBaapatHoro TpéxuieHa. PaznoxkeHue
KBaJpPaTHOTO TPEXUJICHA HA JINHEWHBIE MHOKHUTEIIH.

YpaBHeHHS U HEPABEHCTBA

bukBanpatHsle ypaBHeHus. IIpumMepsl NIpUMEHEHUN METOI0B PaBHOCHIIBHBIX
npeoOpa3oBaHui, 3aMEHbl MEPEMEHHOH, IpaHUuecKoro MeToja MNpU pPELICHUH
ypaBHEHUU 3-i U 4-11 CTENIEHEH.

Pemenue qpoOHO-paliuOHAIBHBIX YPaBHEHU.

Pewmenne cucrem ypaBHEHH ¢ IBYMsI IIEPEMEHHBIMU. PElIeHne MpocTenmmx
CUCTEM HEJMHEWHBIX ypaBHEHMM C JABYyMsI NepeMeHHbIMH. ['paduueckuii Meron
pELIEHUsI CUCTEMBI HEJIMHEHHBIX YpPAaBHEHUN C JByMs IepeMeHHbIMU. Crcrema
JBYX HEJIMHEVHBIX YPAaBHEHUM C ABYMsS NEPEMEHHBIMH KaK MOJEIb PEajbHOU
CUTyalUU.

HucnoBsle HepaBeHCTBA. PemeHne JIMHENHBIX HepaBeHCTB. Jl0Ka3aTrenbCTBO
HEPABEHCTB.

KBanparHele HepaBeHCTBA € OJHOM IEpeMEHHON. PenieHne KBaapaTHBIX
HEpaBEHCTB rpa)MyecKUM METOJOM U METOJOM HMHTEpPBaJOB. MeTOJl MHTEPBAJIOB
JUISl pallMOHAIbHBIX HEpaBeHCTB. [Ipocrelire HepaBeHCTBA C MAPAMETPOM.

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

HepaBeHCcTBO ¢ aAByms IlepeMEHHBIMH. PemeHue HepaBeHCTBA € JBYMs
nepeMeHHbIMU. CHCTeMBbl HEpPAaBEHCTB C JBYMsl NepeMeHHbIMU. ['paduueckuit
METOJ PEIIEHUSI CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMH.

DyHKUIMHA

Oynkuug.  CpoilctBa  QyHKUMA:  HylId  (QYHKIHHM,  MPOMEXKYTKH
3HAKOIOCTOSHCTBA (DYHKIMHU, MPOMEXYTKHA BO3pacTaHus W yObIBaHUS (DyHKLHUH,
4YETHBIC U HEYETHBIE (DYHKIIMK, HAUOOJIbIlIEE U HAUMEHbIIIEE 3HaYeHUs (PYHKIIUH.

KBagpatnunas ¢ynkuus u e€ cBoicTBa. Mcnonb3oBaHHe CBOWCTB
KBaJpaTuyHOW  GyHKIMKA 17 pemieHust  3amad.  [loctpoenme  rpaduka
kBagpatnyHo ¢Gyukumu. [lomokeHnue rpaduka KBaapaTUUHOW QYHKIIUA B
3aBUCHMOCTH OT €& Koo duuuentos. I'paduxu pynkumii y =ax2, y = a(x —m)?uy
= a(x — m)? +n. Ioctpoenue rpadukoB QYHKIHI C MOMOIIBIO IIPEOOPa3OBAHMIA.



JHpo6no-nuneitnas ¢pynkius. MccnenoBanue QyHKIIHIA.

Oynkuusa Y = X" ¢ HaTypaldbHBIM MOKa3aTeseM N u e€ rpaduk.

YuciioBbIe MOCI€10BATEILHOCTH U MPOrPecCum

[TonsitTue uymcinoBoi mocienoBareabHOCTH. KOHEUHBIE U OECKOHEYHBIE
1oCJIeN0BaTeNbHOCTH.  OrpaHMyYeHHas  IOCJIEN0BATEIbHOCTb.  MOHOTOHHO
Bo3pacTratomas  (yObIBaromiasi)  TocieqoBaTebHOCTh.  CrocoObl  3amaHus
MIOCIIEZIOBATEIBHOCTH: OMUCATENbHBIN, TaOMUYHBIN, ¢ MOMOIIBIO (HOPMYIBl N-TO
YJICHA, PEKYPPEHTHBIM.

Apudpmernueckass U reomerpuyeckas mnporpeccud. (CBOHCTBa UJIEHOB
apupMETHYECKOH U TEeOMETpHUeCKOol mporpeccuid. Dopmysbl N-ro  4jieHa
apu(pMETHYECKOl U reomMeTpuyeckor nporpeccuid. @opmysibl CyMMBbl MEPBBIX N
YJIEHOB apU(PMETUUECKON U F€OMETPUUYECKOM Mporpeccuil. 3afayd Ha MPOLEHTHI,
OaHKOBCKHE BKJIa/bl, KPEIUTBHI.

[IpencraBienne O CXOAUMOCTH IIOCIEIOBATEIBHOCTH, O CYMMHUPOBAaHHUU
O0eCKOHEYHO yObIBAIOIIECH T€OMETPHUUECKON MPOTPECCHH.

Meron maremaTuueckor HHAYKIUU. [Ipocrenmme npumepsl.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMbI YUEBHOI'O
KYPCA «AJITEBPA» HA YIJYBJIEHHOM VYPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJbTATDBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM MHTEpeca K IMPOHUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHON MNpodeccruOoHaIbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoCTEl HAYYHOI'0 MO3HAHUS:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEUYECKO
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYypOM Kak CpeACTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN I€ITEIbHOCTH;

6) ¢usuyeckoro BoCHUTAHMA, (POPMHPOBAHUS KYJIbTYPbl 310POBbS H

IMOIIMOHAJIBHOI'O 6.)131“0110.]1)"11’[51:
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FOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHABIXa, PETyJsIpHAs Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TaKOTO e IpaBa JPYroro 4ejaoBeKa;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a1a4
B 00J1aCTH COXPAHHOCTH OKPYXKAIOIICH Cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TMOCJECACTBUM JIsi OKPYKAIOWIEH Cpebl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MyTEeH UX pelieHus;

8) ajanranum K M3MEHAKINUMCH YCJOBHSAM COLMAJBLHON U NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCIIOBUAX HEOINPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YMCJIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHHM, (HOPMYTUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 0OBEKTaX U SABJICHUSX, B TOM UYHCIIC paHEe HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMN M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeWUCTBHUSA, (OPMYJIMPOBATh U OICHUBATh PHUCKH W
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare 0CcBOEHHUS MPOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0yyaroierocsi OyayT chopMupoBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOITUECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMHM M YHUBEPCATbHBIMH PETYJISTUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA
ba3oBble JJornueckue aeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYLICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXIy TMOHATHSAMHU, (PopMyIupoBaTh
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIAcCHU(UKAIUH,
OCHOBaHWsI /711 0000IICHHS 1 CPABHEHHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAJIHN3a;
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BOCIIPUHUMATh,  (GOPMYyIHpPOBaTb U  NPeoOpa3OBBIBATH  CYXKJIEHUS:
YTBEPAUTENIbHBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JieNnaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUCHUH, YMO3AKIIIOUEHUH 10 aHAJIOTHUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMble U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MATEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMOCO0 peleHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSITENTFHO BBIJICIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBareibckue 1eiCTBUS:

UCTIONB30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT ITO3HAHUA,
dopMyinpoBaTh ~ BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE W JaHHO€, (hOpMHUpOBATh THUIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UIINIO, MHECHHE;

IPOBOJAUTH TO CAMOCTOSITENIFHO COCTABJIIGHHOMY IUIaHYy JKCIEPHMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEW MaTeMaTH4YecKOoro OOBEeKTa,
3aBHCHUMOCTEN 0OBEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa, OLIEHWBAThH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJOB U 000OIICHHIA,

MPOTHO3UPOBATh BO3MOXXKHOE pAa3BUTHE IIPOIECCa, a TaKXKE BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTAaTOYHOCTh M HM30BITOYHOCTH HMHGOPMAIHMH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpenacTaBieHUss UHGOPMAIMUM M WLIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHOU TpaduKoi 1 UX KOMOWHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM HWIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMmyHuKaTHBHBIE YHUBepPCAJbHbIE YueOHbIe 1eiiCTBHSA
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BOCIIPUHUMATH U (POPMYJIMPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSMU H
IEIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBHIPAKAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX W THMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEUICHUsS 3aJaud,
KOMMEHTHPOBATh TIOTYYCHHBIN pe3ysbTar;

B X0/ 00CYXXIIEHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMOU TEMBI,
mpoOJeMbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXKIEHHUS C CYXICHUSAMH JPYTUX YYaCTHHUKOB
uaora, oOHapy)KUBaTh Pa3IMUUe U CXOACTBO IMO3WIIMH, B KOPPEKTHOH Gopme
(dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

IPEJICTABISITh PE3yIbTaThl PEIICHUS 3a/1adu, YKCIICPUMEHTA, UCCIICOBAHHUS,
MIPOCKTa, CaMOCTOSTEIFHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
MIPE3EHTAIUN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMAaTh M HCIIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaJIbHOU
paboThl MpU pEIICHWH Y4YEeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOW JEATEIHHOCTH, TUTAHMPOBATH OPTaHHU3AIMI0 COBMECTHOH paboTHI,
pacnpenensaTh BUILI padOT, JOTOBapHUBATHCH, OOCYXKIATh MPOIECC W pPe3yJIbTaT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPyNNoBBIX ¢opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE); BBINOJHATH CBOIO 4YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UJIE€HAMHU KOMAaH/bI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIada B OOMmUH pe3yabTaT 110
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKU3HEHHBIX M YUEOHBIX CHUTyalUsX,
OpPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIBHOE,
IpyIIoBOE);

CaMOCTOATENILHO COCTABJIAThH IJIaH, aJTOPUTM pEIIeHHs 3adadd (WId €ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4ETOM UMEIOIIUXCS PECYpCoOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
perieHuit ¢ y4éToM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOaMHM CaMONPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yJbTara
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pedIiekcuu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;
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OLICHWBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIIOBUSIM, OOBSACHATH MIPUYUHBI JOCTHKCHUSI WIIM HEOCTKEHUS 1EH, HAXOIUTh
OLIUOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIpAXaTh AMOLUHU TPU U3yUYEHHUH MaTEeMaTHYECKUX OOBEKTOB M (PaKTOB,
JaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHU 3a/1auH.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIity 00yueHus B 7 kiaacce 00yJaromuics MOIy4UT CIETYIOMINE MPeIMETHBIC
pE3yJIbTATHI:

Yucaa v BBIYMCICHUA

PannonanbsHble ynca.

[lepexoquTh OT 0AHON (hOPMBI 3aMKMCH YUCEN K APyrod (mpeoOpa3oBbIBAThH
JNECATUYHYIO0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YAaCTHOCTU B OECKOHEUHYIO JECATUYHYIO APOOB).

Hcronb30BaTh NOHATHS MHOXECTBA HATYPaJIbHBIX YHCEI, MHOYKECTBA LEIBIX
YHUCEJI, MHOXKECTBA PALMOHAIBHBIX YHCEJ IPU PELICHUM 3a1ad, I[POBEICHUU
PacCyKJI€HUHN U JI0KA3aTEIbCTB.

[ToHnmMaTh U OOBACHATH CMBICI MO3UIMOHHOW 3aMCH HATYPAIBHOTO YUCIIA.

CpaBHUBATH U YIIOPSAAOUYNBATH PALlMOHAIIbHBIC YUCIIA.

BbimonHsATh, coderas yCTHbIE M NUCBMEHHBbIE NPUEMBI, apuUPMETHUECKHE
JEUCTBHS C PALIMOHAJIBHBIMU YHCIAMH, UCIIOJIb30BaTh CBOMCTBA YKCE U MPABUIIA
JIEVCTBHM, TPUEMBI PALIMOHATBHBIX BBIYACICHUM.

BBINOMHATH NEWCTBUA CO CTENIEHSMHU C HATYPAJIbHBIMU MMOKA3aTEISIMHU.

HaxonnTh 3Ha4€HMsI YMCIOBBIX BBIPAXKEHHUH, COAEPXKAIIMX PALMOHAJIBHBIE
Yycila W CTENEHU C HaTypalbHbIM I[IOKa3aTejeM, MNPUMEHSATh pa3HOOOpa3HbIe
CHOCOOBI M TPUEMBI BBIUMCIIEHUS, COCTABIATh U OLIEHUBATh YHCIIOBBIE BHIPAKEHHUS
IIPU PELICHUU NPAKTUYECKUX 3a7a4 U 3a/1a4 U3 JPYTUX YYEOHBIX MPEIMETOB.

OKpyrJisiTh  4YMClIa € 33JaHHOM TOYHOCTBKO, a TaKXe II0 CMBICIY
IPAaKTUYECKOM CHUTyalWH, BBINOJHATH TPUKUAKY MW OLEHKY pe3yJibrara
BBIUHCIICHUWA, OLIEHKY 3HAYECHWM YHCJIOBBIX BBIPAXKEHUW, B TOM YHCIE IPHU
pPELIEHNH MPAKTUYECKHUX 3a7a4.

PemaTe TekcTOBBIE 3aayu apu(PMETHUECKUM CIOCOOOM, HCIOJIb30BaTh
TaOJIMIBI, CXEMBl, YEPTEXKH, APYTrue CpelICTBa TMPEACTABICHUS HaHHBIX IpU
peleHny 3aaad.

PemaTe npakTUKO-OPUEHTHUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPLUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMU, HWHTEPIPETUPOBATH
pE3yJIbTAaThl PELMICHUA 3aJ1a4 C YYETOM OTPAHUYCHUU, CBSA3AHHBIX CO CBOWCTBAMHU
paccMaTpUBAEMbIX 0OBEKTOB.

J1eIMMOCTb.
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Jloka3pIBaTh U NPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JIETMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3HaKu AEITUMOCTH CYMMbI U MIPOU3BECHUS LIEJIbIX YHCEI.

PacknaapiBaTh HA MHOKUTEIIM HATYpaJbHbIC YUCIIA.

CBoOOMHO omepupoBaTh MOHATHSAMHU: YETHOE YHCIO, HEYETHOE YHUCIO,
B3aMMHO IPOCTHIE YHCIIA.

Haxonute HamOONBIMI OOIMMIA JETUTETh U HAaUMEHBIEe OO0INee KpaTHOE
YHUCell U UCTIOJIb30BaTh UX MPH PELICHUH 33]a4, IPUMEHATH AIropuT™M EBKinaa.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOIYJI, IPUMEHATh CBOWCTBA
CpPaBHEHMI IO MOJTYJIIO.

AnredOpanveckue BbIPAKEHUS

BripaxkeHus ¢ nepeMeHHBIMH.

Hcnonb3oBaTh aire0pandeckyrd TEPMUHOJIOTUIO U CUMBOJIMKY, MPUMEHSTH
e€ B IIpoliecce OCBOCHHS y4eOHOro MaTepuara.

Haxonuth 3HaueHUs: OyKBEHHBIX BBIPAKEHWM NPHU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

Hcnonb30oBaTh  MOHSATHE  TOXKIECTBA,  BBINOJHATH  TOXIECTBEHHBIC
npeoOpa3oBaHUsl BEIPAKEHUH, TOKA3bIBaTh TOXKIECTRA.

MHoOrouneHsl.

BoimonHsaTh  mpeoOpa3oBaHUsi  IEJOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEJICHUEM TTOJO0HBIX CJIaraeMbIX, PAaCKPhITUEM CKOOOK.

BrinonHaTh 1elcTBUS (CI0KEHUE, BRIUUTAHUE, YMHOXKEHHE) ¢ OJHOUJICHAMHU
¥ C MHOTOWICHAMH, TPUMEHSTH (POPMYJIBI COKPAIEHHOTO YMHOKEHUS (KBaJpaT U
KyO0 CyMMBbI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBaJIpaTOB, CYMMa U Pa3HOCTh
KyOOB), B TOM YHCJI€ JJIsl YIIPOIIICHUS BBIYUCIICHUH.

OcCymIecTBIATh PA3I0KEHUE MHOTOWICHOB HA MHOXUTEIU C TIOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXXHUTENS, TPYIIUPOBKU CJIaraeMbIX, IPUMEHSIS
(bopMyITbI COKPAIIEHHOTO YMHOXKEHHUSI.

[IpumensTh npeodpa3oBaHsl MHOTOWICHOB JIJISl PEIICHHS Pa3jIMYHbIX 3a7a4
13 MaTEMAaTUKH, CMEKHBIX TIPEAMETOB, U3 pEeallbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBa CTEMEHEH C HATypajdbHBIMU TOKa3aTEIsIMU IS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OAHOM IEPEMEHHOW, NPUMEHSS IpaBUIIa
nepexo/ia OT UCXOAHOTO YpaBHEHHUS K PaBHOCUIILHOMY emy. [IpoBepsTh, sBIIsSIETCS
JIM YUCJIO KOPHEM YpaBHEHUS.

[TogOupaTe npuMepsl Map 4YWCEN, SBISIONIMXCS PEIICHHEM JHUHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMH.
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CtpouTh B KOOPIMHATHOW IJIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHS C
JByMsI TIEPEMEHHBIMH, MOJIb3YsACh TpadUKOM, MPHUBOIUTH MPUMEPHI PEIICHHUS
YpaBHEHUS.

Pemate cucteMsl IByX JIMHEMHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMHU, B TOM
qucie rpadu4ecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YpPaBHEHUH 1O YCJIOBHUIO 3aJauyd, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l IIOJIy4EeHHBIN PE3yJIbTaT.

DyHKIMHA

Koopaunats! u rpaduxmu.

N300paxxath HA KOOPAMHATHOM MPSIMOIl TOYKH, COOTBETCTBYIOIINE 38 JaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KU, MHTEPBAJIbl, 3aUCHIBATh YHCIOBbIE IPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OtMmeyaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 33JaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpoutb rpaduKu JTUHEHHBIX (PYHKIIHIA.

OnuceiBaTh C MOMOIIBI (YHKUMHA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCT,
IPOU3BOAUTENBHOCTb, BpEMsI, 00bEM pabOTHI.

Haxonuth 3HaueHne (PyHKIIMM MO 3HAUEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuil cnocod MpEeACTAaBICHHUS W aHAIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMAIIUIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEH.

Hcnonb3oBaTh CBOWCTBA (QYHKIMN i aHaimu3a TrpaduKoB peaTbHBIX
3aBUCUMOCTEN (HynH (YHKIMH, MPOMEXYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
IIPOMEKYTKHA BO3pacTaHusi M yObIBaHMS (DYHKIIMHM, HAWOOJIbLIEE M HAaUMEHbIIEEe
3HauYeHUs (PYHKIIN).

Hcnonp3oBathk rpaduku AJis UCCIEA0BaHUS MIPOLIECCOB U 3aBUCUMOCTEH, NpU
pELIeHUH 337a4 U3 IPYTrux y4eOHBIX IPEIMETOB U PEAIbHON KU3HU.

K xoniry 00yuenus B 8 ki1acce 00y4aromuics MOTYYUT CISYIONTUE TPEIMETHBIC
pe3yabTaThl:
Yucjaa 1 BLIYUCJIEHUA
HppaunonanpHble YUCIIA.
[ToHuMaTh W HCIOJAB30BaTh IPEACTABICHHUS O PACHIUPEHUH YHUCIIOBBIX
MHOKECTB.
CB00OOHO OIEepHUPOBATh MOHATHUIMU: KBaJAPATHBIA KOPEHb, apU(PMETHUCCKUN
KBaJIPaTHbIM KOPEHb, UPPALMOHAIIBHOE YUCIIO, HAXOAUTh, OLICHUBATh KBAJIpPAaTHbIC
KOpPHH, HCTIOJIB3YS pu HEOOXOINUMOCTH KaJIbKYyJIATOP, BBINIOJIHSTh
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npeoOpa3oBaHusl BBIPAKEHUH, CONEPXKALIUX KBAJpaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonp30BaTh HadajabHbBIE IPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YuCel JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYUCICHUH, U300paxkaTh JIeHCTBUTEIIbHbIE
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

Hcnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIUBIO JECATHYHBIX
npobeit m creneneld yucna 10, 3anMchIBaTh M OKPYIVISITH YHCIOBBIE 3HAYEHUS
pealbHBIX BEJIMYUH C UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHUI.

J1emMMoCTb.

CBoOOIHO omepupoBaTh MOHSATHUEM OCTaTKa IO MOJYJIIO, TPUMEHSThH
CBOMCTBA CPABHEHHM 110 MOJYJIIO, HAXOJIUTh OCTATKA CyYMMBI U IIPOU3BENCHUS 110
JTAHHOMY MOZYJIIO.

AnredpanvyecKue BbIPAKEHUSA

JpoOHO-pallnOHAbHBIE BHIPAKEHUSI.

Haxonuthe AOMyCTUMBbIE 3HAYEHUS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKEHUSAX.

[IpuMeHsTh OCHOBHOE CBOMCTBO PallMOHAILHON IPOOH.

BeimonuaTe npuBeneHue anredpandeckux Ipodeil K o01eMy 3HaMeHaTelto,
CJI0’)KEHHE, YMHOXKEHHUE, JeJIeHUE anreOpanueckux apo0ei.

BBINONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

[IpumeHsTh MpeoOpa3oBaHus BEIPAXKEHHUM JIs pEHICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTEeMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAIBHOU MPAKTUKH.

CrerneHu.

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

HppanmoHanbHbIE BEIPAKECHUS.

Haxoaute nomycrumele 3Ha4E€HUs IEPEMEHHBIX B BBIPAXKEHHUX, COAEPIKALLIMX
apu(MeTnyecKkue KBaJpaTHble KOPHHU.

BbInonHAT NpeoOpa3oBaHUsl UPPALUOHAIBHBIX BBIPAKEHUM, HUCIONb3Ys
CBOMCTBA KOPHEH.

YpaBHeHUs U HEPABEHCTBA

Pemars kBagpaTHbIC ypaBHEHUS.

Pemarb 1poOHO-paliMoOHaNbHBIE YPaBHEHHUS.

Pewlare nuHEWHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPABHEHUH C ITapamMeTpaMH.

[IpoBoauTh KCCENOBAaHNS YPABHEHUM U CUCTEM YPAaBHEHHM, B TOM YHUCIE C
OpUMEHEHHEM TrpapUuecKuX MpeAcTaBlieHud (yCTaHaBIMBaTh, HMEET JIU
YPaBHEHME WJIM CUCTEMA YPABHEHUW PEIIEHUSA, €CIIM HMEET, TO CKOJIBKO, U
npouee).
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[TepexoauTh OT cloBecHOW (OPMYITMPOBKH 3amadynl K €€ anreOpandecKoiu
MOJEIM C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBl YpaBHEHUH,
WMHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4H MOJTYUYEHHBIN pe3ysbTarT.

[TpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB U CpPAaBHEHUS, OLIEHKH,
pelaTh JMHEWHbIE HEPaBEHCTBA C OJHOM NMEPEMEHHOW M MX CUCTEMBI, /1aBaTh
rpauyuecKkyo WILTIOCTPAIMI0 MHOXECTBA PEIICHUH HEPaBeHCTBA, CUCTEMBI
HEPaBEHCTB.

DOyHKIMHA

[TonnMate ¥ UCHONB30BaTh (PYHKUIMOHAJIBHBIE MOHITHUS U SI3BIK (TEPMHHBI,
CUMBOJIMYECKHE O003HAUYEHMS), ONPENENATh 3HAUCHHE (PYHKIMM IO 3HAYCHUIO
apryMeHTa, ONpeAesATh CBOMCTBA PYHKIMU O €€ rpadukKy.

Crpouth rpaduku pyHKUIMN , OMUCHIBATH CBOMCTBA YMCIOBOW ()YHKLIHUH IO
e€ rpaduky.

K koHIiry oO0yueHust B 9 ki1acce oOy4aromuiics MOTyYUT CIAEAYIOUIME MPEIMETHbBIC
PE3yJIbTATHL:

Yucaa v BBIYMCICHUSA

CBOOOJHO oOmepupoBaTh MNOHATUSAMM: KOPEHb N-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [IOKA3aTeJIeM, HAXOAUTh KOpPEHb N-U CTENEHU, CTEHNEHb C
palMOHAIBHBIM IIOKA3aTEJNEeM, MCIOJb3yd MNpPU HEOOXOJUMOCTH KaJIbKYJSATOP,
IIPUMEHSTH CBOMCTBA KOPHS N-M CTENEHU, CTEIIEHU C PALMOHAIBHBIM IIOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JACHCTBUTENBHBIX UYHUCEIN IPU PELICHUU
3a/1a4, IPOBEACHNUN PACCYKIACHUN U TOKA3aTEIbCTB.

CpaBHUBAaTL M  YNOPSAJOYMBATH JICUCTBUTEIBHBIE 4YHUCJA, OKPYIJIATH
JNEWCTBUTEIBHBIE YUCIIA, BBINOJIHATh IPUKHUIKY PE3YJIbTaTa BBIYMCICHUHN, OLEHKY
YU CIIOBBIX BBIPAKCHUMU.

AJiredpanyeckue BbIpaKeHUs

CBOOOIHO oOMepUpOBaTh MOHATHEM KBAAPATHOTO TPEXUJIEHA, HAXOAUTH
KOPHM KBaJpaTHOIr'0 TPEXWICHA.

PackiianbiBaTh KBaJApAaTHBIN TPEXWIEH HA JIMHEHHbBIE MHOKUTEIU.

YpaBHeHMs U HEPABEHCTBA

Pemwars yiMHEMHBIE W KBaJApAaTHBIC YPaBHEHMS, YPAaBHEHUS, CBOIAIIMECS K
HUM, IPOOHO-pAIMOHANIbHBIE YPABHEHHUS.

Pemiate HECIOKHBIE KBAIPAaTHBIE YPABHEHUS C TAPAMETPOM.

Pewars nmHEVHBIE HEPABEHCTBA, KBAJIpaTHHIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPaBEHCTB Ha YHCIIOBOM MpPSIMOMH,
3aIMChIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucrtemsl IBYX JIMHEMHBIX YPAaBHEHUN C JABYMS NEPEMEHHBIMU H
CHUCTEMBI JIBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SABJISICTCS JIMHEWHBIM.
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Pemats HECIOKHBIE CHCTEMBI HEJIMHEMHBIX YPABHEHUH C TapaMETPOM.

[TpuMeHsTh METOIbI PAaBHOCUIIBHBIX MpeoOpa3oBaHUil, 3aMEHbBI IEPEMEHHOM,
rpaduueckoro MeToja MpM perieHny ypaBHeHU 3-i u 4-i cTeneHe.

Pemlatb  cucTeMBbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBaJpaTHOE HEPABEHCTBO, M300pa)xkaTh pEIIEHHUE CHUCTEMBbI
HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3alIMChIBATh PEIIEHUE C TOMOUIBIO CHMBOJIOB.

Pemate ypaBHEHHUS, HEpPABEHCTBA W HUX CHUCTEMBI, B TOM YHUCJIE C
OTPaHUYCHUSIMU, HAITPUMEP, B LIEIIbIX YNCIIAX.

[IpoBOANTH KCCIIEIOBAHNS YPABHEHUM U CUCTEM YPABHEHUH, B TOM YHCIIE C
npUMeHEeHueM Tpaduueckux TMpeAcTaBlieHuid (yCTaHaBIMBaTh, WMEET JIU
YpPaBHEHUE WM CHCTEMA YpPAaBHEHHMM pEIICHHs, €CIM HMMEET, TO CKOJbKO, W
npouee).

Pemarb TekcTOBBIE 3aauM  aireOpanvueckuM CHOCOOOM € IMOMOIIBIO
COCTABJICHHsI YPaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcnonb30BaTh ypaBHEHUS, HEPABEHCTBA M UX CHUCTEMbBI ISl COCTABIICHHUS
MAaTeMaTHYECKOW MOJEIM pPEaJbHOM CUTyalHMH WIH NPUKIAJHOM 3aJadu,
WHTEPHPETUPOBATH NOJYUECHHBIEC PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOTPECCHU

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YHKUUSA, Tpapuk
GyHKUMH, TpsMas MOPONOPLHMOHAIBHOCTb, JIMHEWHAss (QyHKUUS, oOpaTHas
MPONOPLUUOHANIBHOCTD, Mapadosia, rumnep0osia, KyCOuHo-3aAaHHas PyHKIUS.

UccnenoBarh QyHKImio mo e€ rpaduky, ycTaHaBIUBAaTh CBOMCTBA (DYHKIIHIA:
001acTh OMNPEIENICHUsI, MHOXKECTBO 3HAUEHUM, HYJIM (PYHKIHMH, MPOMEKYTKH
3HAKOIIOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHusi M YObIBaHMSA, 4YETHOCTh U
HEYETHOCTh, HANOOJIbIIIEE U HAUMEHbIIEE 3HAYEHUSI, ACUMIITOTHI.

Pacno3naBaTh KBajpaTUyHyr0 (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PUUKU, TEOMETPUH.

Omnpenensars MmoyiokeHue rpaduka KBaJpaTUUYHON (PYHKIMHM B 3aBUCUMOCTH
oT € K03 PUITUEHTOB.

Crpouth rpaduk  KBagpaTMUHOH  (YHKUMH, OMNHUCHIBATH  CBOWMCTBA
KBaJpaTUYHON PYHKIMU 10 €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUYHOW (PYHKITUU JIJIS PEIICHHS 3a71a4.

Ha npumepe kBaapatuuHoit (GyHKIMH cTpouTh rpaduk dyrkimu y =af(kx +
b) + ¢ ¢ nomomrkio peodpazoBanmii rpaduka pynkun y=Ff(X).

WnmocTpupoBaTh € TMOMOIIBIO TIpauka pealbHYI0 3aBUCUMOCTb WJIH
IIPOLIECC 10 UX XaPAKTEPUCTUKAM.

Apudmeruyeckass ¥ reoMeTpUYECKas MPOrpPeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: MTOCIEA0BATEIBLHOCTD, apupMeTHIecKas
Y TEOMETPUYECKASI IPOTPECCUMN.
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3amaBaTh TOCJENOBATEIBLHOCTH PAa3HBIMH CIIOCOOAMH: OIKCATEIBHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (POPMYJIBI N-TO WICHA, PEKYPPESHTHBIM.

BBITIONTHATS  BBIYMCIICHHWSI C  HCIOJAb30BaHWEM (GoOpMya N-TO  dieHa
apu(pMEeTHIECKON U TEOMETPUUECKOMN MPOTrPEeCCHid, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh WICHBI IMOCJIEIOBATEILHOCTY TOYKAMH Ha KOOPIWHATHOW
TUTOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHUCIOBBIMH ITOCJICIOBATECILHOCTSIMHU, B TOM
qHCIie 3a/a4d U3 PEATbHOMN JKU3HH (C MCIOJIb30BaHUEM KaJbKyJIsATOpa, U(PPOBBIX
TEXHOJIOTHH).

Pacro3naBaTh W TPHUBOAUTH TPUMEPHl KOHEYHBIX M OECKOHEYHBIX
MOCIIEZIOBATEILHOCTEH, OTPAaHMYEHHBIX  MOCIEIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTarolux (yObIBAIOIINX ) MOCIEI0BATEILHOCTEH.

HMeTb nipeacTaBieHUe O CXOIUMOCTH MOCIE0BATEIbHOCTH, YMETh HAXOAUTh
CyMMy O€CKOHEYHO YOBIBaIOIIEH reOMETPUUYECKOM MPOTrPECCUU.

[IpuMeHATh METOT MaTEeMAaTHYECKOW WHIYKIIUU TIPH PEIICHUH 3a]1a4.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Nei/m | HammeHoBaHHe pa3iesioB H TeM MPOrPamMMbl Konrtponsusie | Tpakrmueckie (mudposrre)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypebi
1 UNCJIA U BBIYNCJIEHUS. PainonansHbie yncia 11 1
(moBTOpEHUE)
2 OYHKIUWN. Koopaunate! u rpaduxu. OyHKIUN 17 2
3 AJITEBPAMYECKUE BbIPAXXEHU . Beipaxkenust ¢ 9 1
MePEeMEHHBIMH
4 YPABHEHUS 1 CUCTEMbI YPABHEHU. 10 1
JIunelinble ypaBHEHMs
5 UNCJIA Y BBIYUCJIEHU . Crenens ¢ 10 1
HaTypaJbHBIM ITOKa3aTeIeM
6 AJITEBPAMYECKUE BbIPAXXEHU . MHorounenst 28 2
7 AHFEE{’AI/IIIECKI/IE BBIPAXKEHU . ®opmyibt 20 5
COKpAIIEHHOTO YMHOXKEHUS
UNCJIA Y BBIYUCJIEHU . lenumocTthb 13 1
OVYHKIUWUN. Jluneitnas GpyHKIus 18 1
10 YPABHEHUS 1 CUCTEMbI YPABHEHU. 18 1
CucreMbl TUHENHBIX YpaBHEHUN
11 [ToBTOpeHue, 06001IeHNE, CUCTEeMAaTH3aIUs 3HAHUN 16 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 14 0
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMbl Bcero Kontpoanuire TpaxTueckue o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypebi
1 YPABHEHUA 1 HEPABEHCTBA. 99 9
Hepasencrtpa
5 UMCJIA U BBIYUCIIEHU . 20 5
KBanpatublii KOpeHb
3 YPABHEHUA 1 HEPABEHCTBA. 20 5
KBanpathsie ypaBHeHUs
AJITEBPAMYECKUE
4 BBIPAXXKEHMUAL. [Ipo6Ho- 23 2
paloHaIbHbIC BBIPAKECHUS
5 YPABHEHUA 1 HEPABEHCTBA. 25 9
JpoGHO-paluoHanbHbIe YpaBHEHUS
6 OYHKINN 20 2
7 AJITEBPAMYECKUE 20 5
BBIPAXKEHU . Crenenu
8 UMCJIA U BBIYUCIIEHUA. 10 1
JlenuMoCTh
9 [ToBTOpEHME, 06061H€HI:I€, 10 9
CHUCTEMaTH3aIus 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 170 17 0
[TPOTPAMME
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9 KUIIACC

Kosaun4vecTBo 4acos DJIeKTPOHHbIE
Ne (undgposbie)
w/n HanmMmeHnoBanue pa3aeaoB M TEM NPOrpamMmmabl Beero KOHTpO.HLHbIe HpaKTquCKne OﬁpaSOBaTeJIbHLIe
padoThbI padoThI
pecypcsl
1 OYHKINN 27 2
5 YPABHEHUMA 1 HEPABEHCTBA. KBanpathbie 23 5
HEPaBEHCTBA
3 YPABHEHUWA 1 HEPABEHCTBA. YpaBHeHus, 30 3
HEPABEHCTBA U UX CUCTEMBI
4 UHNCJIOBBIE ITOCJIIEAOBATEJIBHOCTHU U o5 5
[MPOI'PECCHUN
5 AJITEBPAMYECKUE BBIPAXKEHU . Crenens ¢ 18 1
paloHAIBHBIM MOKa3aTeIeM
6 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3AIHS 47 4
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 14 0
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IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Ne KosmuecTBouacos
Haran3y JJ1eKTPOHHBbIeNU(PPOBHICOOPA30OB
n | Temaypoka Be | Konrpoabnnl | IlpakTuyeckn
YeHus areJibHbIepecypchl
/ ero | epaboTbl epaboThI
n
1 [ToBrOopenue. PanmonansHbieuncia 1
[ToBropenue. CpaBHeHuUE,
2 YIOPSIIOUYMBAHKE U apU(PMETUIECKHE 1
JENCTBUS C pallMOHATBHBIMU YUCIIaMHU
3 IToBTOpenue. Yucnosas npsamas, 1
MOAYJIb YHCIIa
[ToBropenue. IIponeHTsI, 3anUCh
4 MPOLIEHTOB B BHUJIE ApoOU U Apodu B 1
BH/JIE MTPOLICHTOB
5 [ToBropenue. Tpu oCHOBHBIE 3a/1aUn Ha 1
MPOLICHTHI
6 [ToBropenue. Tpu OCHOBHBIE 3a/1a4n Ha 1
MIPOIICHTHI
7 [ToBTOpeHue. Pemenne TeKCTOBBIX 1
3a/1a4 apuPMETHIECKUM CTIOCOOOM
[ToBTOpenue. Pemenue 3a1ay u3
8 peanbHOM MPaKTUKX HA YaCTH, TPOOH, 1
MIPOIICHTHI, TPUMEHEHNE OTHOIIEHUN 1
MIPOTIOPLMI IPU PELIEHUU 33]1a4
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[ToBTOpenue. Pemenue 3a1ay u3
peanbHOM MPAaKTUKU HA YaCTH, TPOOH,

d IIPOLIEHTHI, IPUMEHEHNE OTHOUICHUH U
IIPONOPLMIA IIPU PELICHUH 3a/1a4
IToBTOopenue. PeasibHble 3aBUCUMOCTH;

10 | pemenue 3a1a4 Ha IBMXKEHHE, padoTY,
MOKYIIKH, HAaJIOTH

1 KonTponbhas padota no teme
"PannonanpHbIe yncia"

12 | KoopauHaTaTOYKHHAMIPSIMOI

13 | YwucnoBbIENPOMEXYTKU

14 | YwucnoBblenpoOMEXyTKU

15 PaccrosiHre MeX1y IBYMS TOUKAMH
KOOPIMHATHOW MPSMOM
[IpssMoyronbHas cucteMa KOOpIUHAT.

16 | AOcumcca u opAMHATA TOYKU HA
KOOPJAMHATHOM TNIOCKOCTH
[IpsiMmoyrosibHas cucTeMa KOOpJuHaT.

17 AOcmucca 1 opJlMHaTa TOYKH Ha
KOOPJAWHATHOM TIOCKOCTH

18 [Tpumepsirpaduxos,
3aJJaHHBIX(hOpMyTIaMH

19 YrenuerpadukoBpeaIbHbIX3aBUCUMOCT
en

20 OyHKIIMOHATBHBIE3aBHCUMOCTUMEXKTYB
eNMIMHAMHU

21 | Tlonsarue ¢pyHkumu. OyHKIHS KaK

26




MaréMaTudcCKas MOJ€jib PE€AJIbHOI'0O
mponecca

[Monarue Gpynkuuu. OyHKIUSA KaK

22 | MaremaTHy4ecKas MOJEIb PeaTbHOTO
nporecca
Konrponsnas pabdora "[lonstue

23 ¢byakunn. OyHKIHS KaK
MaTeMaTHIecKasi MOJIeNb PEaTbHOTO
nporecca"

24 O6uacthb ornpezeneHus 1 00J1acTh
3HaYeHUH PYHKIUU

o5 O6uacthb ornpezenenus 1 001acThb
3HaYeHUH PYHKIUU

26 | CnocoOb3aaHUAPYHKITT

27 | TI'padbuxdyHKimm

28 KonTponbhas pabota no teme
"Koopaunats! u rpapuku. @yHkuun"

29 BripaxkeHue ¢ nepeMeHHbIMH.
3Ha4YeHNEe BBIPAKEHHS C TIEPEMEHHBIMA

30 BripaxkeHue ¢ nepeMeHHbIMH.
3Ha4YeHre BBIPAKEHHSI C IEpEMEHHBIMU

31 BripakeHune ¢ mepeMeHHBIMH.
3Ha4yeHre BBIPAKEHHSI C IEPEMEHHBIMU

39 BripakeHune ¢ mepeMeHHBIMH.
3HaYeHNE BBIPAKEHHS C TIEPEMEHHBIMA

33 BripakeHue ¢ nepeMeHHBIMH.

3HaueHue BBIPpAXXCHUA C MIEPEMECHHBIMU
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HpeI[CTaBJ'IeHI/Ie 3aBUCUMOCTHU MCIKIY

34 BEIMYMHAMU B BUI€ HOPMYIIbI

35 [IpencraBieHue 3aBUCUMOCTH MEXY
BEJIMYMHAMU B BUJI€ (POPMYITBI

36 | Brruncnenusmnopopmynam

37 | KourtponbHaspaboTa

38 YpaBHEHHE ¢ OTHOU ITEPEMEHHO.
Kopensb ypaBHEeHHUS

39 CBoiicTBa ypaBHEHHI C OHOM
MEPEMEHHOMN

40 CBoiicTBa ypaBHEHHI ¢ OJHOM
MePEMEHHOMN

41 | PaBHOCHIBHOCTBYpaBHEHUN

42 VYpaBHeHHE Kak MaTeMaTu4ecKas
MOJIENb PEATbHON CUTYyallun

43 | YucroKOpHEUIMHEHHOTOYypaBHEHHS

44 | YucnokopHEWIMHEHHOTOypaBHEHUS

45 Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO
JIMHEUHBIX YpaBHEHUN

16 JIuneitHOE ypaBHEHUE, COAEpKaIlIee
3HAK MOJYJIs
KonTponbHas padboTa no temam

47 "Bripaxenus ¢ nepeMeHHbIMU",
"JInHelinble ypaBHEHHS"

48 | CreneHb ¢ HaTypalbHBIMIIOKa3aTeIeM

49 | CreneHb ¢ HaTypaJlbHBIMIIOKa3aTeIeM
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CBolicTBa CTEIICHH C HaTypaJIbHbIM

50
oKa3aresem

51 CBolicTBa CTENEHU C HATYpaJIbHbIM
rokaszaresem

59 CBolicTBa CTENEHU C HATYpaJIbHbIM
rokaszaresem

53 CBoiicTBa CTENEHH ¢ HATypaJIbHbIM
roKazaresem

54 CBoiicTBa CTENEHH ¢ HATypaJIbHBIM
rokaszaresem

55 CBolicTBa CTENEHU C HATYpaJIbHbIM
rokaszaresem

56 3anuch yuciia B AeCITUYHOU
MO3UIIMOHHOM CUCTEME CUMCIICHUS

57 | KoutponsHaspabora "Crenenn"

58 Onnounensl. OTHOYJIEH CTaHAPTHOTO
Bua. CTeneHp oHOUJIEHA

59 Opnowienbl. OJHOWIEH CTaHAaPTHOTO
Bua. CTeneHp oHOUJIEHA
MHorounensl. MHOTOWIEH

60 | cranmapTHOTO BHIA. CTCIICHD
MHOTOYJIEHA
MHorounensl. MHOTOWIEH

61 | cranmapTHOTO BHIA. CTCIICHD
MHOTOYJICHA

62 MHorounensl. MHOTOWIEH

craHaptHoro Buaa. CteneHp
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MHOI'O4JICHa

63 CroxeHne U BEIYATAaHHEMHOTOWIEHOB 1

64 CrokeHre U BEIYUTAaHHEMHOIOYIEHOB 1

65 CrokeHre U BEIYUTAHHEMHOIOYIEHOB 1

66 VYMHOKEHUE U JIeICHUEMHOTOYJICHOB 1

67 VYMHOKEHVE U NEIIEHUEMHOTOYWIEHOB 1

68 VYMHOXKEHUE U AeJIEHUEMHOTOYICHOB 1

69 VYMHOKEHUE U JICICHUEMHOTOUYICHOB 1

70 VYMHOXKEHUE U AeJIEHUEMHOTOYICHOB 1

7 KotponpsHaspaboTa"lericTBus ¢ 1
MHOTro4JIecHaMu"

79 [IpeoOpa3oBaHue IEIOTO BHIPAKCHHS B 1
MHOTOYIEH

73 [TpeoOpazoBanme 1EI0TO BEIPAKEHUS B 1
MHOTOYJIEH

74 [Ipeobpa3oBaHue 1ENOTO BHIPAKECHHUS B 1
MHOTOYJICH

75 [Ipeobpa3oBaHue 1ENOTO BIPAKECHHUS B 1
MHOTOYJICH

76 [IpeobGpazoBanme 1MEIOTO BEIPAKECHHS B 1
MHOTOYJICH

77 | KopaumHorounesna 1

78 | KopHumHOrouneHa 1
ToxxnectBo. ToXXIECTBEHHEIE

79 | mnpeobpazoBaHMs anreOpanyecKux 1

BBIPAKCHUI
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ToxnectBo. TOXXIEeCTBEHHBIE

80 | mpeoOpazoBaHus anreOpandecKux
BBIPAYKECHU I
ToxnectBo. ToxxnecTBeHHbIE

81 | mnpeobpazoBaHus anreOpandecKux
BBIPAKECHU I
ToxnectBo. ToxxnecTBeHHbIE

82 | mpeoOpa3oBaHUs aNreOpandecKux
BBIPAYKEHU I
ToxnectBo. ToxxnecTBeHHbIE

83 | mpeoOpazoBaHUs aNreOpandecKux
BBIPaKCHUI

84 | Jloka3aTeabCTBOTOXKICCTB

85 KonrtponbHas paboTta no remMmam
"MHorouneHs!"

86 KBanpat cymmBbI 1 KBaJipaT pa3HOCTH
JIBYX BBIPAKEHUI

87 KBagparcyMMBIHECKOIBKUXBBIPAKEHUN

88 Ky6 cymmBI 11 ky0 pazHOCTH JBYX
BBIPa)KCHU I

89 | Pa3HOCTHKBaIPATOBABYXBBIPAKEHUN

90 | Pa3HOCTBKBAAPATOBIABYXBBIPAKECHHIA

01 [Ipou3sBeneHne pa3HOCTH U CyMMBI
JIBYX BBIpAaXKEHUHN

92 [Tpou3sBeneHne pa3HOCTH U CyMMBI
JIBYX BBIPAXKEHUHN

93 | CymmMa 1 pa3HOCTb KyOOB JABYX
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BBIPAYKECHU I

CymMma u pa3HocTh KyOOB IBYX

94 .
BBIPAKEHUN

95 CymMa u pa3HOCTh KyOOB JIBYX
BBIPAKCHUIN

96 | KontpoasHaspabora

97 | Pa3znoxeHuEeMHOTOYJICHAHAMHOXHTEIH
[Ipou3BeneHne pa3HOCTU CYMMBI JIBYX

98 | BBIpaXEHHIA, CyMMa U Pa3HOCTh KyOOB
JIBYX BBIpAKCHUH

99 | Pa3noxeHuEeMHOTro4JIeHaHAMHOXHUTEIH

10

0 Pa3noxeHneMHOrousIeHaHaAMHOXKHUTENIN

10 | BriHeceHnue 00mET0 MHOKHUTENS 32

1 CKOOKH

10

5 MeroarpynnupoBKu

10

3 MeroarpynnupoBKu

10

4 MeToarpynnupoBKu

10 KonrtponsHas pabora o teme

5 "@opMyJIbl COKpAIIEHHOTO
YMHOXEHHS"

10 | [HemumocTts mensix yrcen. CBOHCTBa

6 JEJINMOCTH
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10

JemumocTs nenbix yncei. CBoMCTBa
JIEITUMOCTH

10 [Ipocteie u coctaBHbIe uncia. YETHBIE

8 Y HEUETHBIC YnCIia

10 [Ipusnakunenumoctuna 2, 4, 8, 5, 3, 6,

9 9,10,11

11 [IpusHakunenumoctuna 2, 4, 8, 5, 3,6,

0 9,10,11

11 [TpusHakunenumoctuna 2, 4, 8, 5, 3,6,

1 9,10, 11

1 [Tpu3Haku JeTMMOCTH CyMMBI U

5 MIPOM3BEICHUS LIEJIBIX YUCEN MPU
pelieHuy 3a1a4y

11 [Tpu3Haku JeTUMOCTH CyMMBI U

3 MIPOM3BEICHUS TEJIBIX YUCEI TIPH
pelIeHn! 3a1a4

11 HauOonpmmuii o0muii 1eINTEIb U

4 HauMeHbIIIee 00Iee KpaTHOE JIBYX
quCel

11 HauOonpmuii o0muii 1eIUTeIb U

5 HauMeHbIIee 00Iee KpaTHOE JIBYX
qucel

11

5 B3anMHOmpocTeIeuncia

11 | Anroputm EBknuna. Jlenenue ¢

7 OCTaTKOM

11 CpaBHeHUS 1IENBIX YHCET 0 MOJTYJIIO
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HaTypaJIbHOT'O YUCJIa

11

9 KonTponbraspadora "Ienumocts"
12 . .

0 JIuneitHasspyHKIMs, €ECBOMCTBA
12 . .

1 JIuneitHasspyHKkLus, e€cBOMCTBA
12 . .

5 JIuneitHasspyHkuus, e€cBOMCTBA
12 . .

3 JIuneiiHasspyHKIMs, €ECBOMICTBA
12 oo

4 I'paduxnuneitHOR QyHKINN

12 -

5 I'paduknuneitHoN pyHKIMN

12 . .

6 I'paduknuneitHoN pyHKINN

12 o .

7 I'paduknuneitHoN pyHKIMN

12 N

8 I'paduknuneltHOWPYyHKINN

12

9 I'padukpynkmm y = | X |

13

0 I'padbukpyHkmn y = | X |

13

1 I'padbukpyHkmmn y = | X |
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13

I'paduxdynkun y = | X |

13

3 Kycouno-3anannsieyHKInu

13

4 Kycouno-3anannsieyHKInu

13

5 KycouHo-3aanHbleyHKINN

13

5 KycouHo-3aanHbleyHKINN

13 | KonTponsHas paboTa mo Temam

7 "Jluneitnas pynkuus"

13

8 YpaBHeHHE C IByMSIIEPEMEHHBIMU
13

9 VYpaBHeHHE ¢ IBYMSTIEPEMEHHBIMA
14 | T'paduk 1MHEHHOrO ypaBHEHUS C
0 JBYMs IEpEMEHHBIMU

14 | T'padux 1MHEHHOrO ypaBHEHUS C
1 JBYMs IEpEMEHHBIMU

14 | Cucrembl TUHEHHBIX YpaBHEHUH C
2 TIBYMS TIEPEMEHHBIMA

14 | Cucrembl TUHEHHBIX YpaBHEHUH C
3 TIBYMS TIEPEMEHHBIMA

14 I'paduueckuii MeTo pereHus

4 CUCTEMBI JINHEWHBIX YPABHEHHM C

ABYMs IEPEMCHHBIMHA
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I'paduueckuii MeToa pereHus

é4 CHUCTEMBbI JINHEHHBIX YPABHEHUH C
JBYMSI TIEPEMEHHBIMHU
Pemienue cucrem TUHEHHBIX
14 | ypaBHeHHUI ¢ IByMS ITEPEMEHHBIMU
6 METOAOM IOJICTAHOBKH U METOIOM
CIIOKEHMUS
Pemenne cucrem TUHESHHBIX
14 ypaBHEHUH C IByMS IEPEMEHHBIMH
7 METOAOM ITOJICTAHOBKH U METOIOM
CIIOXKEHMUS
Pemenne cucrem TUHESHHBIX
14 ypaBHEHUH C IByMS IEPEMEHHBIMH
8 METOAOM ITOJICTAHOBKH U METOIOM
CIIOKEHHS
Pemenne cucrem TUHEHHBIX
14 YpaBHEHUH C ABYMs IEPEMEHHBIMU
9 METOAOM IIOJICTAHOBKH ¥ METOJIOM
CIIOKEHHS
Pemenue cucremM TUHEHMHBIX
15 YpaBHEHUH C ABYMs IEPEMEHHBIMU
0 METOAOM ITOJICTAHOBKH M METOJIOM
CIIOKEHHUS
15 Cucrema JIByX JINHEWMHBIX YPAaBHEHHI C
1 JBYMsI IEPEMEHHBIMU KaK MOJIETb
peanbHOU CUTyaluu
15 | Cucrema 1ByX TUHEHHBIX YpaBHEHUI C
2 JBYMsI IEPEMEHHBIMU KaK MOJIETb
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peasibHOM cUTyaluu

Cucrema 1ByX JIMHEHHBIX YpaBHEHUI ¢

15

3 JIBYMsI IEPEMEHHBIMH KaK MOJIEIb
peanbHON CUTyalluu

15 Cucrema 1ByX JIMHEHHBIX YpaBHEHUI ¢

4 JIBYMsI IEPEMEHHBIMH KaK MOJIEIb
peanbHON CUTYalluH

15 | KonTtponbHas paboTa 1o teme

3) "CucteMbl JINHEHHBIX YpaBHEHUI"

15 [ToBTOpEeHME M 0OOOIICHNE.

6 BeipaskeHust ¢ nepeMeHHBIMH

15 [ToBTOpenue u 0600menne. CTerneHs ¢

7 HaTypaJIbHBIM ITOKa3aTeIeM
[ToBTOpEeHue u 060061IEeHNE.

15 OnHOYNIEHBI 1 MHOTOYJIEHBI.

8 ToxecTBeHHbIETTpeoOpa3zoBaHusaNred
panyecKUXBbIPAKEHU N

15 | IloBtopenue u 00o61IeHNE. DOPMYIIBI

9 COKpAIIEHHOTO YMHOKEHUS

16 | IloBTopenue u o6obuIeHHE. DOPMYIIBI

0 COKPAIIEHHOTO YMHOXCHHS

16 | IloBTopenue u o6odIeHHE. DOPMYIIBI

1 COKPAIIEHHOTO YMHOKCHUS

16 | IloBTOpeHue u o6oOLIICHNE.

2 Koopaunats! u rpaduku.

16 | IloBTOpeHue u oboOIICHNE.

3 Koopaunats! u rpaduku.
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16

[ToBTOpEeHME M 00OOIICHNE.

1
4 Koopaunats! u rpaduxmu.
16 | IloBTOpenue u o6obUIICHNE. 1
3) Koopaunats! u rpaduku.
16 | IloBropenme u o6oOmeHHE. JIMHETHAS 1
6 ¢byHKIMA U €€ CBOWCTBA
16 [ToBTOpenue u 06o0meHue. JInneiHas 1
7 (byHKIMA U €€ CBOHCTBA
16 [ToBTOpenue u o6o0meHue. JInneiHas 1
8 byHKIUA U €€ CBOICTBa
16 | IloBtopenwme u 0606meHue. JInHeiHAs 1
9 byHKIUA U €€ CBOICTBa
17
0 HroroBasikoHTponbHaspadboTa 1 1
17 [ToBTOpenue u obod1eHue. Peenne
1 CUCTEM JIMHENHBIX YPABHEHUH C IBYMsI 1
MIePEeMEHHBIMU
OBIIEE KOJIMYECTBO YACOB I10 17 14
[TPOTPAMME 1
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8 KUIACC

Ne KosmuecTBouacos
Haranzy JJIeKTPOHHBbIeNU(PPOBHICOOPA30B
n | Temaypoka Be Kontpoabsubl | IlpakTuyeckn
YyeHHu s aTeJibHbIEpecypChl
/ ero | epa6oTsl epaboThI
n
1 UYucnoBbleHEpaBEHCTBA 1
2 CBOMCTBAYHCIIOBEIXHEPABCHCTB 1
3 CBOiiCTBaYHMCIOBBIXHEPABEHCTB 1
4 JlokazaTenbCTBOHEPABEHCTB 1
5 HepasenctBo ¢ nepemennoii. Ctporue 1
Y HECTPOTHE HEPABEHCTBA
5 HepasenctBo ¢ nepemenHoii. Ctporue 1
U HECTPOTHE HEPABEHCTBA
CrnosxeHue 1 yMHOKEHHUE YHCIOBBIX
7 HEPaBEHCTB. 1
O1eHMBaHUE3HAUCHUSBBIPAKEHUS
CrnosxeHue 1 yMHOKEHHUE YHCIOBBIX
8 HEPaBECHCTB. 1
OreHMBaHUE3HAUCHUSBBIPAKEHUS
[TonsiTHe o penieHnH HEPaBeHCTBA C
9 OJTHOM ITepEeMEHHOM. 1
MHOXeCTBOPEIIEHNHHEPABEHCTBA
[TonsiTHe o penieHnH HEPaBeHCTBA C
10 | oxHO¥ MepeMEeHHOM. 1
MHOXeCTBOpEIICHNTHEPABEHCTBA
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PaBHOCI/IJ'IBHLICHepaBeHCTBa.

11
HepasencrBo-ciencraue

12 | YuciaoBBIETIPOMEXKYTKH
JIuHeitHOe HEPaBEHCTBO C OJIHOU

13 | mepeMeHHON M MHOECTBO €T0
peLeHui

14 Pemienue nuHeHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOU

15 Pemenue nuHEeHBIX HEPABEHCTB C
OJIHOM ITEpEMEHHOMN

16 Pemenre nMHENHBIX HEPABEHCTB €
OJIHOM ITEpEMEHHOMN

17 CucreMbl TMHENHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOU

18 CucreMbl TMHEMHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOU
Pemenne TekcTOBBIX 3a7a4 ¢

19 | nomomibio TMHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOU

20 KonrtponbHas pabora no Teme
"Hepasencrsa"

21 | KsaapaTHBICKOpHH

99 ApudmeTrueckuil KBaJpaTHbIH KOPEHb
1 €ro CBOMCTBA

93 Apudmernueckuil KBaJpaTHbII KOPEHb
U €ro CBOMCTBA

24 | TlonsTHE UPPALMOHATIBHOTO YUCIIA.
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JelicTBus ¢ UppalluOHAIbHBIMU
qHclIaMu

CBoiicTBa IeHCTBUHA C

25
UPPaIMOHATLHBIMH YUCIIAMU

26 CBoOMCTBa AEUCTBUH C
UPPaIMOHATLHBIMH YUCIIAMU

97 CBoiicTBa IEHCTBUHA C
UPPaIMOHATLHBIMHA YUCIIAMU

28 CpaBHEHHEUPPALTMOHATBHBIX YU CEI

29 CpaBHEeHHEUPPALUOHATBHBIXYUCEI
MHOK€ECTBO IEHCTBUTEIBHBIX YUCEIL.

30 | IlpexacraBieHus 0 pacIIMPEHUIX
YHCIIOBBIX MHOYKECTB
JlommycTrMble 3HaYeHHsI IEPEMEHHBIX B

31 BBIPKEHUSX, COJIEPIKAIITIX
apudmeTHuecKre KBaIpaTHbIE KOPHU
JlommycTrMble 3HaYeHHSI IEPEMEHHBIX B

32 BBIPXKECHUSX, COACPIKAITUX
apudmeTHuecKre KBaIpaTHBIE KOPHU
ToxaecTBeHHbIE TpeoOpa3zoBaHUs

33 BBIPaXKEHU, COAEPIKALUX
apudmeTnyecKue KBaapaTHbIE KOPHU
ToxaecTBeHHbIE TpeoOpa3zoBaHUs

34 BBIPaXXEHU, COAEPIKALIUX
apudmeTnyecKue KBaapaTHbIE KOPHU

35 ToxnecTBeHHBIE MpeoOpa3oBaHUs

BBIpa)KeHHﬁ, COACPpKAIIUX
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apudmeTnyecKkue KBaapaTHbIE KOPHU

36

ToxnecTBeHHbIE TPeoOpa3zoBaHUs
BBIPAKCHUH, COAEPIKALLUX
apu(pMeTHYECKIe KBaIpaTHbIE KOPHU

37

KonrponsHas pabora o Teme
"KBanpaTHslii KOpeHb"

38

KBanparHoeypaBHeHue

39

dopmyiia KOpHEN KBAIPaTHOIO
ypaBHeHus1. KonnuecTBo
JEUCTBUTENbHBIX KOPHEN KBaJAPaTHOIO
ypaBHEHUS

40

dopmyiia KOpHEN KBaIPaTHOIO
ypaBHeHus1. KonnuecTBo
JIEHCTBUTEIIbHBIX KOPHEW KBAIPaTHOIO
ypaBHEHUSA

41

®opMya KOpHEH KBagpPaTHOIO
ypaBHeHus. KonnuecTso
JEUCTBUTEIILHBIX KOPHEN KBaJAPAaTHOIO
ypaBHEHUSA

42

®opMya KOpHEH KBagpPaTHOIO
ypaBHeHus. KonnuecTso
JEHCTBUTEIILHBIX KOPHEN KBaJAPaTHOIO
ypaBHEHUSA

43

TeopemaBuera

44

TeopemaBuera

45

YPaBHeHI/Iﬂ, CBOIHMMBIC K JIMHEHHBIM
YPAaBHCHUAM HJIM K KBaAPpaTHBIM
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YpaBHEHUSM

YpaBHEHUS, CBOAUMBIE K INHEHHBIM

46 | ypaBHEHHUSM WU K KBAJPATHBIM
YpaBHEHUSAM

47 KBanpaTtHoeypaBHEHUE C ITapaMeTPOM

48 Pemenue kBajgpaTHBIX YpaBHEHUM C
napameTpamu

49 Pemenue kBaapaTHBIX ypaBHEHUH C
rapameTpamu

50 Pemenne kBagpaTHBIX YpaBHEHHH,
coJieprKaIlMX 3HaK MOAYJIS

51 Pemrenne kBagpaTHBIX YpaBHEHH,
coJieprKaIluX 3HaK MOIYJIs

59 VYpaBHEeHHE KaK MaTeMaTu4ecKas
MOJIETb PEATbHOM CUTYallu1

53 Pemenne TekcTOBBIX 3a7a4 ¢
MIOMOUIBIO KBaJIPaTHBIX YPaBHEHUN

54 KonTponbhas padota no teme
"KBanpaTtHble ypaBHeHuUs"

55 | PanumonanbHbIEBBIpasKEHUS

56 ToxnecTBeHHbIETIpe0Opa3zoBaHUsApaLIN
OHAJIBHBIXBBIPAKEHNN

57 ToxnecTBeHHBIETIpe0Opa3zoBaHUsIpaLIU
OHAJIbHBIXBBIPAKEHUU

58 ToxnaecTBeHHbIEPE0Opa30OBaHUApALIH

OHaJ'ILHBIXBBIpa)KeHI/Iﬁ
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ToxnaecTBeHHbIEPE0Opa30BaHUSPALIH

59
OHaJIbHBIXBBIPAXKEHU I
AnrebGpanueckas Apoob. JlomycTumblie

60 | 3HaueHHs MepeMEeHHBIX B JPOOHO-
palMOHAIBHBIX BBIPAXKEHUAX
AnrebGpanueckas Apoob. JlomycTumblie

61 | 3HaueHHs MepeMEeHHBIX B JPOOHO-
paMOHATBHBIX BBEIPAKEHUSIX
Anrebpandeckas apo0b. JlomycTumblie

62 | 3HaueHHs MepeMEeHHBIX B JPOOHO-
paMOHATBHBIX BBEIPAKEHUSIX

63 OcHoBHOECBOICTBOAITEOpanyecKoap
obu

64 OcHOBHOECBOMCTBOAITEOpandeCcKOMIp
obu

65 CrnoxeHue 1 BbIUNTaHHUE
anreOpandecKkux apooeit

66 CnosxeHue 1 BHIYMTAHNE
anredpandeckux apooeit

67 YMHOKEHUE U JIeJIeHUE
anredpandecKux apooei

68 YMHOXKEHUE U JefieHHe
anredpandecKux apooei

69 YMHOXKEHUE U JieNieHHe
anreOpandeckux aApooeit

70 Bo3sBenenue anredbpandeckoit qpodu B

CTCIICHDb
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71

KonTponbhas pabota no teme
" IpoOHO-panioHaIbHbIC BRIpAKEHUS"

72

JpoOHO-panmoHaIbHbICYPaBHEHUS

73

Pemenne npoOHO-paliiOHAIbHBIX
YpPaBHEHUH, CBOJSAIINUXCS K TUHEUHBIM
YpaBHEHUSIM

74

Pemenne npoOHO-paliOHAIBHBIX
YPaBHEHUU, CBOJSIIMXCS K JIMHEHHBIM
YPaBHEHUSAM

75

Pemenue npoOHO-panioHaIbHbBIX
ypaBHEHUH, CBOJALINXCSA K TUHEHHBIM
YpaBHEHUSIM

76

Pemenue npoOHO-panioHaIbHbBIX
ypaBHEHUH, CBOJSAIINXCS K
KBaJIpaTHBIM YpaBHEHUSIM

77

Pemenue ,Z[pO6HO-paLII/IOHaJ'H>HBIX
ypaBHeHHﬁ, CBOJANINXCSA K
KBaJApPATHLBIM YPABHCHHUAM

78

Pemenne npoOHO-palioOHAIbHBIX
YPaBHEHUH, CBOIALINXCS K
KBaJIpaTHBIM YPaBHEHUSAM

79

Pemenne npoOGHO-paliiOHaNbHBIX
YPaBHEHUI METOJIOM 3aMEHbI
MEPEMEHHOM

80

Pemenne npoOGHO-paliiOHaNbHBIX
YpaBHEHUI METOJIOM 3aMEHbI
IIEPEMEHHOM
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81

Pemenne npoOHO-paliiOHAIbHBIX
YpaBHEHUI METOJIOM 3aMEHbI
MepEeMEHHON

82

Pemenue 1poOGHO-parimOHATBHBIX
YpaBHEHHH METOZOM 3aMEHbI
MepeMEHHON

83

Pemenne TekCcTOBBIX 3a7a4 €
MTOMOLUIBIO APOOHO-PALMOHATIBHBIX
ypaBHEHUH

84

Pemenue TekcTOBBIX 3a/1a4 C
MTOMOLUIBIO APOOHO-PALIMOHATIBHBIX
YpaBHEHUI

85

Pemenue TekcTOBBIX 3a/1a4 C
MTOMOIIIBIO APOOHO-PAITMOHATBHBIX
YpaBHEHUI

86

Pemenue TekCTOBBIX 3a/1a4 C
TTOMOIIIBIO APOOHO-PAITMOHATBHBIX
YpaBHEHUI

87

Pemrenne TekcTOBBIX 3a7a4 €
MTOMOIIIBIO APOOHO-PAITMOHATBHBIX
YpaBHEHUI

88

Pemenue TekCTOBBIX 3a1a4 €
MTOMOIIBIO APOOHO-PAIMOHATEHBIX
YpaBHEHUI

89

I'paduueckas MHTEpIIpETAIUS
YpaBHEHUH C IByMsI IEpEeMEHHBIMHU

90

KonrtponbHast pabora no Teme
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" IpoOHO-panoOHaIbHbBIC YpaBHCHHS"

OO6nacTh onpenenaeHus] © MHOXKECTBO

91 .
3HaYeHUU PYHKLIUU

92 OO6nacTh ornpeeneHuss 1 MHOXKECTBO
3HaYeHUH PYHKLIUU

93 | Cnoco6p13amanusadyHKINMA

94 | TI'paduxdyHKIHIH
Urenue cBOMCTB QyHKIHMU TIO €€

95 rpaduky. [Ipumeps! rpaduxos
(GYHKIHH, OTpa)XaroIUX pearbHbIe
MIPOIIECCHI
@OyHKIUH, OMUCHIBAIONIUE MIPSIMYIO U

96 | oOpaTHYIO MPOMOPIUOHAILHEIC
3aBUCHUMOCTH, UX TpaduKu
OyHKIIUY, OMMCHIBAIOIINE MIPSIMYIO U

97 | oOpaTHYIO MPOMOPIUOHAILHEIC
3aBUCUMOCTH, UX TpaduKu
@DyHKIUY, ONUCHIBAIOIIUE MTPSIMYIO U

98 | oOpaTHYIO MPOMOPIMOHATBLHEIC
3aBUCUMOCTH, UX TpaduKu

99 | dyskmmsy = x2 u e€ CBOHCTBa

10 -

0 Oynkuus y = X2 u e€ cBoiicTBa

10 o

1 @yHKnuA y = X3 1 €€ CBOMCTBA

10 .

5 OyHKIMS y =K/X U €€ CBOICTBa
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10

OyHKIUA y =K/X U € CBONCTBa

10

4 @yHKIUA y =VX U €€ CBOICTBA

10 | KontponbsHas paboTa 1o teme

3) "®yHxun"

10

6 CreneHs ¢ LeJIbIMIIOKA3aTeIEM

10 CBOWCTBA CTEIIEHU C LIEIBIM

7 oKasarejieM

10 CBoiicTBa CTENEHH C [EIBIM

8 oKasarejieM

10 CBoiicTBa CTENEHH C [EIBIM

9 rokasarejieM

11 [IpeoOpazoBanue BhIpaXKEHUH,

0 COJIEpIKaIMX CTCTICHH C TEJTBIM
rokasarejieM

1 [Ipeobpa3oBaHue BbIpaxeHHH,

1 COJIEPIKaIIMX CTCTICHH C TEJTBIM
rokasarejieM

1 [Ipeobpa3oBaHue BbIpaXKEHUH,

5 COJIEp>KaINX CTETICHH C IEJIBIM
moxasarejieM

11 .

3 CraHIapTHBIMBUYNCITA

11 .

4 CraHIapTHBIMBUYNCITA
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11

HeﬁCTBHH C yucCjiaaMu, 3allMCaHHbIMHU B
CTaHJapTHOM BUIC

11 JelicTBus ¢ ynuciIaMu, 3alIMCAaHHBIMU B

6 CTaHJIAPTHOM BHUJIC

11 Pa3mepbl 00bEKTOB OKPYKAIOIIETO

7 MHUpa, JJIUTETbHOCTh IIPOIIECCOB B
OKPY>KaI0IlleM MHUPE

11 Pa3mepnl 00bEKTOB OKPYIKAIOIIIETO

3 MHUPA, JJIUTETLHOCTh IIPOLIECCOB B
OKPY>KaI0IlleM MHUPE

1 Pa3mepbl 00bEKTOB OKPYKAIOIIETO

9 MHUPa, JJIUTETLHOCTh MIPOIIECCOB B
OKPY>KaI0IlleM MHUPE

12

0 JleneHue ¢ 0CTaTKOM

12 | CpaBHeHHS IENbIX YHCET IO MOJIYJIO

1 HATypaJbHOTO YHCIa

12 | CpaBHEHHS LENBIX YHCEN IO MOTYITIO

2 HaTypaJbHOIO YHcia

12 . .

3 CBoiicTBacCpaBHEHUHUTIOMOTYITIO

12 . .

4 CBoiicTBaCpaBHEHHMIIOMOTY IO

12 | OctaTku CyMMBI U TPOU3BEACHUS T10

5 JTAHHOMY MOJYJIIO

12 | KonTpomsHas paboTa mo Temam

6 "Crenenn", " Jlenumocts"

49




[ToBTOpenue u 06o0meHue. Pemenue

12 JIMHEWHBIX HEPABEHCTB C OJTHOM

7 MEPEMEHHON U CUCTEM JIMHEHHBIX
HEPABEHCTB C OJTHOM NMEPEeMEHHON
[ToBTOpenue u 06o0meHue. Pemenue

12 JIMHEWHBIX HEPABEHCTB C OJTHOM

8 MEPEMEHHON U CUCTEM JIMHEHHBIX
HEPABEHCTB C OJIHOM NMePEMEHHON
[ToBTOpEeHME M 0OOOIICHNE.

12 ToxxnecTBeHHBIC TPEOOPa30BAHMS

9 BBIpXKEHUH, COIepKAIIUX
apudmeTryecKue KBaapaTHbIE KOPHU
[ToBTOpenue u 0600mEeHue. Pemenue

13 | xBazmpaTHbIX ypaBHEeHHUI. Penenue

0 TEKCTOBBIX 33]1a4 C TTOMOIIIbIO
KBaJIpaTHBIX YpaBHEHHH

13 | TloBTopenue u 06o0meHue. Pemenne

1 3a/la4 U3 peanbHON )KU3HH

13 [ToBTOpEeHue u 060061IEeHNE.

5 ToxaecTBeHHbIE TPpeoOpa3zoBaHUs
paIMOHaTBHBIX BBIPAXKEHUN
[ToBTOpenue u o6o6meHue. Pemenune
JIpOOHO-pallMOHANILHBIX YpaBHEHUH,

13 | CBOAAIMXCA K JTUHEHHBIM WK K

3 KBaJIpaTHBIM yPaBHEHUSIM.

PerieHneTekcTOBBIX3a1a4 €
MTOMOIIBIOIPOOHO-
palMOHAIBHBIXYPABHEHU I
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[ToBTOpenue u 06o0meHue. Pemenue

13
4 TEKCTOBBIX 3aj[a4 Pa3IHYHBIMU 1
criocobamu
13
5 HroroBaskoHTpoapHaspadboTa 1
13 | TloBTopenue u o6obeHue. Pemenne 1
6 3a/1a4 U3 peabHON YKU3HH
OBIIEE KOJIMYECTBO YACOB I10 13
[TPOI'PAMME 6
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9 KUIIACC

Ne

n/
n

Temaypoxka

KoanuecTBoyacos

Bce
ro

KonTpoJbHbIe
padoThI

IIpakTnyeckue
padoThI

Haranzyyq
eHUA

DJIeKTPOHHBbIeNU(PoBBICOOpPa3OBaTE
JIbHbIepecypchl

Oyukmust. CBoiicTBa QyHKITU:

HYJTH (QYHKIIUH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA (PYHKITUH,
MIPOMEKYTKH BO3pACTaHUs U
yObIBaHUS QYHKINH, YETHBIE U
Heu€THBIC QYHKIHH,
HauOoJIbIIee 1 HAaNMEHbIIee
3HaYeHHs QYHKIUH

@Oynkuus. CBolicTBa QyHKIMIA:

HYJU (QYHKIIUH, TPOMEXKYTKH
3HAKOIOCTOSIHCTBA (PyHKIUH,
IIPOMEXYTKH BO3pacTaHUs U
yObIBaHUs (PYHKIUU, YETHBIE U
HEYETHbIE (PYHKINH,
HauOoJIblIee U HAUMEHBIIIEE
3HaueHUs! QyHKIUU

[Toctpoenue rpadukos
(GyHKIUH C TOMOIIBIO
npeoOpazoBaHmit

IToctpoenue rpagukos
(GyHKIUH C TOMOIIBIO
npeoOpazoBaHmit
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KBanpatusiii TpéxwieH. Kopuu
KBaJIpaTHOTO TpEXUieHa

Pasnoxxenune kBagpaTHOro
TPEXWICHA HA JIMHEHUHbBIC
MHOXUTEIN

Pasnoxxenune kBagpaTHOro
TpEXWICHA HA JTUHEUHBIC
MHOXKHUTEIN

KBagparuunas pyHkuus u eé
CBOMCTBA

[TapaGona, KOOpAMHATHI
BEPIIMHBI TapaboIIbl, OCh
CUMMETPUU N1apaboJIb

10

[TocTpoenuerpapukakpapaTtu
YHON(YHKINHU

11

[ToctpoenuerpagpukakpapaTtu
YHON(PYHKIUU

12

[Toctpoenuerpaduxakpaapatu
YHOU(DYyHKIIUU

13

[Tonoxxenue rpapuka
KBaJIpaTUYHON (PYHKIIMH B
3aBUCUMOCTH OT €€

KO3 PHUIIHEHTOB

14

[Tonoxxenue rpaduka
KBaJIpaTUYHOMN (PYHKIIMH B
3aBUCUMOCTH OT €€

KO3 PHUIIHEHTOB
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15

Hcnonb3oBanue cCBONMCTB
KBaJpaTUYHON QYyHKIIUH TS
perieHus 3ana4y

16

Hcnonk3oBanue cBOUCTB
KBaJpaTUYHON QYyHKIIUH TS
perieHus 3ana4y

17

Wcnonk30Banne CBOUCTB
KBJIPATHYHON QYHKIIHH JUIS
penieHus 3a1a4y

18

Crenennble QyHKIMH C
HATYyPaJbHBIMH ITOKa3aTeISIMH,
uX rpaduKu 1 CBOMCTBA

19

Crenennble QyHKIMH C
HaTypaJbHBIMH ITOKa3aTeISIMH,
uX rpaduKu 1 cBOMCTBA

20

CrenenHble QYyHKIUY C
HaTypaJbHBIMU MOKa3aTeNsIMU,
uX rpaduKu 1 cBOMCTBA

21

Crenennble QyHKIMH C
HaTypaJbHBIMU MOKa3aTeNsIMU,
uX rpaduKu U cBOHCTBA

22

Fpa(bHKH(byHKHI/Iﬁl y= \/X ,y =
3\/X , Y= | X |

23

I'padbukudyskmmii: y =Vx , Y=
3x ,Vy=|x|

24

I'padukudynxmuii: y = \/x Yy =
3\/X , Y= | X |
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25

KontposbHas paboTa mo teme
"®yukuun"

26

ITonsTHe 0 pemenun
HEpPABEHCTBA C OJTHOM
MEPEMEHHOM.
MHO)eCcTBOpEIICHUHEPABEHC
TBa

27

KBagparHsle HEpaBeHCTBA ¢
OJIHOM ITEpEMEHHOMN

28

KBagparHsle HEpaBeHCTBA ¢
OJIHOM IIEPEMEHHOU

29

Pemenne HepaBeHCTB
rpagu4ecKuM METOJOM U
METOJIOM MHTEPBAJIOB

30

Pemrenue HepaBeHCTB
rpaguIeCcKuM METOJOM U
METOJIOM UHTEPBAJIOB

31

HepaseHncrsa,
COJIepKAILME3HAKMO Ty JIst

32

HepaseHncrsa,
COJIepKAILME3HAKMO Ty JIst

33

CucreMsbl HEpaBEHCTB € OJHOU
MEPEMEHHOM

34

CuctemMbl HEPaBEHCTB C OJHOU
MepEMEHHON

35

Pelienne TeKCTOBBIX 3aaa4d C
IIOMOIIIBIO HEPABCHCTB, CUCTEM
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HCpPaBCHCTB

36

Pemenue TEKCTOBBIX 33124 C
IMOMOLIBIO HEPABEHCTB, CUCTEM
HEPABEHCTB

37

HepasenctBo ¢ nByms
rnepeMeHHbIMU. Penienue
HEPaBEHCTBA C IByMs
[IEpEMEHHBIMU

38

I'padmyeckuit MeTo pereHus
CUCTEM HEPABEHCTB C JBYyMS
MIePEeMECHHBIMU

39

CucreMbl HEPaBEHCTB € JBYMsI
IIEPEMEHHBIMU

40

KonrtponbHas pabora no teme
"KBanpaTtHsle HEpaBeHCTBA"

41

bukBanpatHeleypaBHEHUS

42

[Ipumeps! npuMeHeHH
METOJI0B pPaBHOCHJIbHBIX
npeoOpa3oBaHMii, 3aMEHBI
NepeMEeHHOH, rpau4eckoro
METO/1a TIPY PELIEHUHN
ypaBHeHU# 3-ii u 4-i1 crenenei

43

IIpuMepsl IpUMEHEHUM
METOJI0B PaBHOCHJIbHBIX
peoOpa30BaHUiA, 3aMEHBI
NepeMEHHOH, rpauIeckoro
METO/1a IIPY PELIEHUHN
ypaBHeHUH 3-1 U 4-i1 cTeneHei
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44

[Ipumepsbl npruMeHEHU
METOJI0OB paBHOCHJIbHBIX
peoOpa30BaHUA, 3aMEHBI
MepEeMEeHHOH, rpaguuecKoro
MeTOo/a MPU PEIICHUN
ypaBHeHU# 3-if U 4-i1 creneHei

45

Pemenue npoGHo-
palMoHAIBLHBIX YPAaBHECHUN U
HEPABCHCTB

46

Pemenue npoGHo-
palMoHAIBLHBIX YPAaBHCHUN U
HEPABCHCTB

47

Pemenue npoGHo-
palMoHAIBLHBIX YPAaBHCHUN U
HEPaBEHCTB

48

Pemenue npoGHo-
paIMoOHATBHBIX YPaBHEHUH U
HEPaBEHCTB

49

Pemenne cucreM ypaBHeHuUl ¢
JIBYMs [IEPEMEHHBIMU

50

Pemrenne cucreM ypaBHeHuUM ¢
JBYMsI IIEPEMEHHBIMHU

51

Pemenue nmpocrenmux cucrem
HEJIMHENHBIX YPABHEHUN C
JBYMsI IEPEMEHHBIMU

52

Pemenue nmpocrenmux cucrem
HEJIMHEHHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU
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53

Pemenue npocrelmmx cucrem
HEJIMHEHHBIX YPAaBHEHUH C
IBYMsI IEpEMEHHBIMU

54

Pemenne npocrenmmx cucrteM
HEJIMHEHHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMHU

55

I'padmyeckuit MeTo pereHus
CHCTEMBI HEJTMHEHHBIX
YpaBHEHUH C ABYMsI
MepEeMEHHBIMU

56

I'padmyeckuit MeTo pereHus
CHCTEMBI HEJTMHEHHBIX
YpaBHEHUH C ABYMsI
MepEeMEHHBIMU

57

Cucrema IByX HEJIMHEHHBIX
YpPaBHEHUU C JIBYMsI
MEePEeMEHHBIMH KaK MOJIeh
pealbHOI cUTyaluu

58

Cucrema IByX HEJIMHEHHBIX
ypaBHEHUH C IByMs
MEePEeMEHHBIMH KaK MOJIeh
pealbHOI cUTyaIuu

59

CucreMa IByX HEJTMHEMHBIX
ypaBHEHUM C ABYMsI
MePEMEHHBIMU KaK MOJIETb
peanbHOU CUTyaluu

60

Cucrema IByX HETMHEHHBIX
ypaBHEHUH C IByMs
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MIEPEeMEHHBIMH KaK MOJIeb
peasIbHOM CUTyaln

61

Cucrema HeTMHEHHBIX
YPaBHEHUH C IapamMeTpoOM

62

Cucrema HETMHEHHBIX
YPaBHEHUH C IapamMeTpoOM

63

CucreMa HEJIMHEHHBIX
YpPaBHEHUH € IapaMeTpOM

64

IIpocTelire HepaBEHCTBA C
JBYMsI [IEPEMEHHBIMU U UX
CUCTEMBI

65

KonTponbhas pabota mo teme
"YpaBHeHUs, HEPABEHCTBA U UX
cucTeMsbl"

66

ITonsaTre uncIoBOM
MOCJIEIOBATEILHOCTH.
Koneunnlie 1 6ecCKOHEUHBIE
MOCJIEI0BATEILHOCTH

67

OrpanunueHHas
MOCJIeI0BATEIbHOCTD.
MOHOTOHHO BO3pacTaroas
(yObIBarommas)
M0CJIeI0BATEIbHOCTD

68

CnocoObl 3a1anus
IIOCIIEJOBATEIILHOCTH:
OIUCATEIIbHBIN, TAOJIUYHBIHN, C
MOMOIIIBIO (POPMYJIIBI N-TO
YjieHa, PeKypPPEHTHBIN

59




69

Apudmernueckas u
reOMeTPHUYECKasAIIPOrpecCcuu

70

Apudmernueckas u
reOMETPHUECKASTIPOTPECCUU

71

CBolicTBa 4JI€HOB
apu(pMeTHIECKON 1
r€OMETPUYECKON ITPOrPECCUI

72

CaolicTBa 4JI€HOB
apu(pMETHIECKON 1
Ir€OMETPUYECKON ITPOrPECCUI

73

@®opMyJIel N-To WieHa
apu(METHIECKON 1
Ir€OMETPUYECKON ITPOrPECCUI

74

@opMyJIel N-To WiIeHa
apu(pMeTHUECKON 1
r€OMETPUYECKON ITPOrPECCUI

75

@opMyIbl N-TO YjIeHa
apu(pMeTHIECKON 1
T€OMETPUYECKON ITPOrPECCUIt

76

@opMyIIbl CyMMBI IIEPBBIX N
YJIEHOB apu()PMETHUECKON 1
T€OMETPUYECKON ITPOrPECCUI

77

@opMyIIbl CyMMBI IIEPBBIX N
YJIEHOB apu(PMETHUECKOH 1
T€OMETPUYECKON ITPOrPECCUI

78

®opMyJIbl CyMMBI IEPBBIX N
YJIEHOB apu(PMETHUECKON 1
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reOMETPUYECKON MpOorpeccuid

79

3aauu Ha IPOLEHTHI,
0aHKOBCKHE BKJIaIbl U
KPEIUTHI

80

3asauu Ha IPOLEHTHI,
0aHKOBCKHE BKJIaIbl U
KPEIUTHI

81

3asayu Ha IPOLEHTHI,
0OaHKOBCKUE BKJIAIbI U
KPEIUTHI

82

3aaun Ha IPOICHTHI,
OaHKOBCKUE BKJIAABI U
KPEIUTHI

83

3azayu Ha IPOLEHTHI,
0aHKOBCKHE BKJIaJbl U
KpPEJIUTHI

84

321,[[8.‘11/1 Ha MMPOUCHTHI,
0aHKOBCKHE BKJIaJAbl U
KpCAUTHL

85

321,[[8.‘11/1 Ha IMPOUCHTHI,
0aHKOBCKHE BKJIaJAbl U
KpCAUTEBL

86

IIpencrasnenue 0 CXOAUMOCTH
IIOCJIEI0BATEILHOCTH, O
CYMMHUPOBaHUU OECKOHEYHO
yOBIBaIOIIEH reOMEeTpUIECKOit
IIPOrpeccuu
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HpeI[CTaBJ'IeHI/Ie 0 CXOOAHMMOCTH

II0CJICA0BATCIILHOCTH, O

87 CYMMHUPOBaHUHU OCCKOHEYHO
yOBIBarOIIEH T€OMETPUICCKOM
IIPOrpeccuu

88 MertoamareMaTHYECKOMUHTYK
005051

89 MeroamaTeMaTHYECKOMUHIYK
1005051
KonTponbhas padota no teme
"Uucnobie

90
[IOCJIEZI0BATEIBHOCTH U
nporpeccun"

01 Kopens n-ii crenenu.
CaoiicTBa KOpHS n-i cTENEHU

92 Kopens n-ii crenenu.
CaoiicTBa KOpHS N-i cTENEHU

03 Kopens n-it crenenu.
CBolicTBa KOpHA N-U CTENIEHU

94 Crenens ¢ palliOHAIbHBIM
MOKa3aTeJIeM U €€ CBOKCTBA

95 Crenens ¢ pallOHAIbHBIM
IOKa3aTeJIeM U €€ CBOKCTBA

96 Crenens ¢ palOHaIbHBIM
ITOKa3aTeJIeM U €€ CBOMCTBA

97 Tox1ecTBeHHbIE

npeoOpa3oBaHMs BRIPAKEHUH,
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coJiep>KaliX KOpeHb n-i
CTETeHU

ToX1eCTBEHHbBIE
peoOpa3oBaHUs BRIPAKEHUH,

%8 coZiepKalIuX KOpeHb n-i
CTENEeHU
ToX1eCTBEHHBIE
99 npeoOpa3oBaHus BBIPAKEHHIA,
CoJIepKalIUX KOPEHb N-i
CTENEeH!
ToX1eCTBEHHBIE
10 peoOpa30BaHUS BEIPAKEHUH,
0 COJIepKALINX CTENEHb C
palMoHaIbHBIM IT0Ka3aTelIeM
ToX1eCTBEHHbBIE
10 peoOpa3oBaHUS BEIPAKEHUH,
1 COJIepKALINX CTENEHb C
palMoHaIbHBIM ITOKa3aTelleM
10 KonTponbhas pabota no teme
5 "CreneHp ¢ palnoOHAJIBHBIM
nokaszaresnem"
[ToBTOpeHue u 06061IEeHNE.
10 UYwcna u BeIYHCICHUS (3aIHCh,
3 CpaBHEHHE, ICHCTBUS C
JeMCTBUTENLHBIMU YHCIIAMHU,
YHCII0Bas MpsMast)
10 [ToBTOpeHue u 06061IEeHNE.
4 Yucna u BIYHMCICHUS (3aHCh,

63




CpaBHEHUE, IEUCTBUS C
JeHCTBUTENBHBIMU YUCIIAMH,
YHCIIOBas MpsMas)

[ToBTOpenue u o0oOIIEHHE.

10 Yucna 1 BBIYUCIICHUS
5 (TIpOIIEHTHI, OTHOIICHHS,
MIPOTIOPITUN )
[loBTOpEeHue u 060061IEeHNE.
10 UYucna ¥ BBIYUCIICHUS
6 (TIpOIIEHTHI, OTHOIICHHMS,
MIPOTIOPITUH )
[ToBTOpEeHue u 06001IEHNE.
10 UYucna ¥ BBIYUCIICHUS
7 (pemenue 3a1a4y U3 peanbHON
KU3HHU)
[ToBTOpEeHne u 06001IEHNE.
10 Uucna v BBIYUCIECHUS
8 (pemienue 3a1a4 U3 peanbHON
KU3HHU)
[ToBTOpenue u o0o0IEHNE.
10 Uucna v BBIYUCIECHUS
9 (oxpyrienue, npubIMKeHue,
OLIEHKA)
[ToBTOpenue u o0o0IIEHHE.
1 TexcToBble 3aauu (perieHue
0 TEKCTOBBIX 3324

apu(pMETHYECKUM U
anredpanvyeckuM crnoco0amm)
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[ToBTOpEeHME M 00OOIICHNE.
TekcToBbIe 3a7auu (penIcHHE

11 TEKCTOBBIX 3324
apumMeTHuyecKuM 1
anreOpandeckuM Crioco0ammu)
[ToBTOpEeHME 1 000OIICHNE.

1 TexcToBble 3a7auu (penieHue

5 TEKCTOBBIX 33724
apuMeTHIeCKUM U
anredpanvyeckuM croco0amn)
[ToBTOpEeHME M 0OOOIICHNE.

1 TexcToBble 3aauu (perieHue

3 TEKCTOBBIX 3aj1a4
apuMeTHIECKUM U
anredpanvyeckuM croco0amn)
[ToBTOpenue u o6oOIIEHHE.

11 TekcToBbIe 3a1a4n (perieHne

4 TEKCTOBBIX 3aj1a4
apu(pMETUYECKUM U
anredpanvyeckuM crnoco0amm)
[ToBTOpeHue u 06001IeHNE.

11 TexkcToBbIe 3a1aun (perieHne

5 TEKCTOBBIX 3aj1a4
apupMETUIECKUM U
anredpanvdeckuM crnocodamMm)

11 [ToBTOpeHue u 06061IEeHNE.

6 Anrebpanyeckue BbIpaXKEHUS

(npeoOpa3zoBaHue
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areOpanvdecKuX BBIPAKEHHIH,
COJIEpPIKAIIMX CTEIIEHb C IEJIBIM
MOKa3aTeJIeM)

11

[ToBTOpenue u o0oOIIEHHE.
AnreOpanueckue BEIpaKCHUS
(mpeobpazoBanue
areOpanvdecKuX BBIPAKEHHI,
COJIEPIKAIIMX CTEIIEHb C IEJIBIM
MOKa3aTeJIeM)

11

[ToBTOpEeHME M 00OOIICHNE.
AnreOpanyecKkue BhIpaKCHUs
(npeobpazoBaHue
anredpanvecKux BbIpaXKeHU,
COJIEPIKaIMX CTETICHD C IEIBIM
MOKa3aTeJIeM)

11

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBanue
anredpanvecKux BbIpaXKeHH,
coJiepKalux apupmMeTnyecKuit
KBaJ[paTHBIN KOPEHB)

12

[ToBTOpeHue u 06061IeHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBanue
alreOpandecKux BhIPAKEHHIH,
coJiepKaluX apupMeTHIECKHMA
KBaJIpaTHBIA KOPEHb )

12

[ToBTOpeHue u 06061IEeHNE.
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AnreOpanueckue BEIpaKCHUS
(mpeobpazoBanue
areOpanvdecKuX BBIPAKEHHI,

coJieprKalux apupmeTuyecKuit

KBaJIpaTHbIN KOPEHB)

[ToBTOpeHME 1 0000IIEHNE.
AnrebpanyecKkue BhIPpaKCHHS

;2 (mpeobpazoBaHue LETBIX U
JTPOOHO-palIMOHATIBHBIX
BBIPKCHUIN)

[ToBTOpEeHME M 0OOOIICHNE.

12 Anrebpanyeckue BbIpaXKEHUS

3 (mpeobpazoBaHue LETBIX U
JTPOOHO-pAlIMOHATIBHBIX
BBIpKCHHI)

[ToBTOpenue u o6oOIIEHHE.

12 Anrebpanyeckue BbIpaXXEHUS

4 (mpeobpazoBaHue LETBIX U
JTPOOHO-palMOHATIBHBIX
BBIPAKEHUI)

[ToBTOpeHue u 06001IeHNE.

12 Anrebpanyeckue BbIpaXKEHUS

5 (mpeobpazoBaHue 1ETBIX U
JTPOOHO-paIMOHATHFHBIX
BBIPAXECHUI)

12 [ToBTOpeHue u 06061IEeHNE.

6 Anrebpanyeckue BbIpaXKEHUS

(pa3noxeHne MHOTOWICHA Ha
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MHOKUTEJIH, B TOM YHUCIIE C
UCIOJIb30BaHUEM (HOpMYII
COKPAIIEHHOT'O0 YMHOXECHHS)

[ToBTOpenue u o0oOIIEHHE.
AnreOpanyeckue BEIPaKCHUsI

12 (pazoxxeHne MHOTOWICHA Ha

7 MHOYHUTEJIH, B TOM YHCIIE C
UCTOJIb30BaHUEM (hopMyIT
COKPALIEHHOI'0 YMHOXECHHUS)
[ToBTOpEeHME M 00OOIICHNE.
AnreOpanyecKkue BhIpaKCHUs

12 (pa3noxxeHne MHOTOWICHA Ha

8 MHO>KUTEJIH, B TOM YHUCIIE C
UCTOJIB30BaHUEM (hopMyT
COKPAIIEHHOT'O0 YMHOXEHHS)
[ToBTOpenue u o6oOIIEHHE.

12 Anrebpanyeckue BbIpaXXEHUS

9 (MozenupoBaHHe ¢ TOMOIIbIO
(hopMys peasbHBIX MPOIECCOB
U SIBJICHUI)

13 @OyHKIMH (IOCTPOEHUE,

0 CBOMCTBA N3YUYEHHBIX
byHKIHIN)
[ToBTOpenue u o0o0IIEHHE.

13 OyHKIMH (IOCTPOEHUE,

1 CBOMCTBA N3YUYEHHBIX
GhyHKIHIN)

13 [ToBTOpeHue u 06061IEeHNE.
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2 OyHKIMU (TOCTPOCHHUE,
CBOWCTBA M3YYECHHBIX
hyHKIHIT)
[ToBTOpenue u o0oOIIEHHE.
13 Oynknuu (rpadudeckoe 1
3 pelleHre ypaBHEHHIA U X
CHUCTEM)
[loBTOpEeHue u 060061IEeHNE.
13 Oyukiuu (rpadpuyeckoe 1
4 pelleHre ypaBHECHUN U UX
CUCTEM)
13
5 HroroBaskoHTpoabHasIpadboTa 1
13 [ToBTOpEeHune u 060061IEeHNE.
6 OyHKIMY (MOJIEIMPOBAaHHE 1
peaJIbHBIX MTPOLIECCOB)
OBUIEE KOJIMYECTBO YACOB 136

I10 ITPOIT'PAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

MaxkapsrueB FO.H. AnreGpa 7
Mepsnsk A.I'. Anrebpa 7(yriryOieHHOE U3yUICHHE)
Junaktuueckuil marepuan Mepaisik AT

CamocrosiTenbHbie pabOThI 17151 YTy OJeHHOTO U3ydeHus anredpsl 7 Mep3isik

AlT.

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

Metonnueckoe mocooue ik yauTes

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

SAxnacc, skaysmart
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