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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SIBISIETCS. OJHHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHA OOECIEYMBAET U3YUCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAy4YHOTO, TaK MU TYMAaHUTAPHOTO IMKIOB, €€ OCBOCHHME HEOOXOAUMO ISt
NPOJOJDKEHUS 00pa3oBaHMsl M JUIsl TOBCEIHEBHOM JKM3HU. PaszButne y
OOy4arolmuxcs HAy4YHBIX TPEACTABICHUNA O TMPOUCXOKACHUU U CYIIHOCTH
anreOpandeckux aOCTpakIuii, crmoco0e OTpaKeHUS MaTeMaTHYeCKOW HayKoi
SBJICHMA W TIPOLIECCOB B TMPHUPOJE M OOIIECTBE, pPOJMU MATEMATUYECKOIrO
MOJCIIMPOBAaHUSI B HAYYHOM [IO3HAaHUM M B TMPAKTUKE CIOCOOCTBYET
(GOpMUPOBAHNIO HAYYHOTO MUPOBO33PEHUSI U KAYECTB MBIIUICHUS, HEOOXOIUMBIX
JUIs. ajanTalMd B COBpPEMEHHOM LudpoBoM obmiectBe. M3ydenue anreOpsbl
o0ecrieunBaeT  pa3BUTUE yMEHUs  HaOmOgaTh, CpaBHUBATh, HAXOJIUTh
3aKOHOMEPHOCTH, TpeOyeT  KPUTHYHOCTHU MBILUICHHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JIEHCTBUS, BBIBOJABI, (HOPMYIHPOBAThH
yrBepxacHus. OcBOeHHE Kypca anreOpsl 00ecredrBaeT Pa3BUTHUE JIOTUYECKOTO
MBIIUICHUST OOYYAlOMIMXCSA: OHH HCIOJB3YIOT JEAyKTHUBHBIE W WHIYKTHBHBIC
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3alluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenue anreOpe mpeanojiaraeT 3HAYUTENbHBIM O00BEM CaMOCTOSTENBHOM
JESATEIIBHOCTH  O0OYYaroIIMXCs, IMOITOMY CAMOCTOSTEIBHOE pEIIeHuEe 3ajad
00y4aIOIUMUCS SBJSIETCS peain3alnen AesITeNbHOCTHOTO PUHITUTIA O0yYeHUSI.

B crpykType mnporpamMmsl y4deOHOro Kypca «Ainredpa» yriay0JéHHOro
M3y4YeHUs] OCHOBHOE MECTO 3aHHUMAIOT COJIEP)KaTeIbHO-METOINYECKUE JIMHUU:
«Yucna W BBIYUCIEHUA», «Anredpanyeckue BbIPAXECHUs», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxgas w3 3THX COJEp)KaTeIbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
IpYTMMH €ro JHHHSIMH. B Xome m3ydeHHs Kypca OOydaromuMcsi MPUXOAUTCS
JIOTHYECKH pacCyAaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B cBsi3n
C 3TUM B MIporpammy yuyeOHOro Kypca «Anredpa» BKIIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKHW, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3eliax MaTeMaTHYeCKOro
oOpa3oBaHUsT M  CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOY4YarOIIMMUCS  OCHOB
YHHMBEPCAJIbHOIO MaTeMaTH4ecKoro s3blka. CoiepiKaTelnbHOM U CTPYKTYpHOU
OCOOCHHOCTBIO y4eOHOro Kypca «AnredOpa» SBISETCS €ro HHTETPUPOBAHHBIN
XapakTep.

Conmepxxanne mnuHMA «YHWcna W BBIYHCICHUS» CIYXKHT OCHOBOW st
JATBHEUIIIETO M3yYEHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTHYECKOr0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHHUS TMOJIb30BaTHCS aJTOPUTMAMU, A
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOANMBIX AJIsi IOBCEIHEBHOM
XKU3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOI'O OOWIEro 0Opa3oBaHUs



CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YHCIaMH, (HOPMHpPOBAHHEM
NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEPUIEHUE OCBOEHHUS YHCIOBOMN
JVMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

CopnepxaHue AByX areOpandeckux JMHUHN — «AnreOpanuecknue BhIpaKEHUS
U «YPaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUArOIIMXCS
MaTEMaTUYECKOro anmnapara, HeOOXOAUMOro 1 peleHUs 3a7ad MaTeMaTHKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHocTh. Ha ypoBHE OCHOBHOIO 0011I€T0
oOpa3oBaHMsl yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYI  pallOHAJIbHBIX
BbIpaXEHUM. Anredpa AEMOHCTpUPYET 3HAUEHHME MAaTEMaTHKH KakK s3bIKa s
INOCTPOEHUS MAaTeMaTHYECKUX MOJENEH, ONMUCaHUs TPOLECCOB U  SBJICHUHN
peanpHOro Mupa. B 3amaum oOydeHusi anreOpe BXOIAT TaKXKe JajbHEHUIee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAWMOTO, B YaCTHOCTH, MJif
OCBOEHHUS Kypca UHGOPMAaTUKH, U OBJAJCHUE HABbIKAMHU JIETyKTHUBHBIX
paccyxnaenuil. IIpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpaXeHUsl, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YarOIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIIEH MaTeMaTHYECKON MOJIENH
JUIsL OTIMCAHUS M UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUIN B MPUPOJIE
u odmectBe. M3ydueHue marepuana crnocoOCTBYET PAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCTIOIb30BATh PA3JIMYHBIE BBIPA3UTENIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJIMYECKOTO, I'paUuyecKkoro, BHOCUT BKJIaJ B (OPMHUpPOBaAHUE
IIPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIMBUIN3ALNN U KyJIbTYpPHI.

YrnyOnéHubiit Kypc anreopsl XapaKkTepu3yeTcs U3YYEHHUEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO armapara M CBA3aHHBIX C HHM METOJIOB
pemieHus 3amad. AnreOpa SBISETCS S3bIKOM I ONUCAHHUS OOBEKTOB W
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MaTE€MaTH4YeCKOro MoaenupoBanud. [lpum
TOM CaMU OOBEKThl MaTEMaTHUYECKHX YMO3aKJIOUYEHUH M MPUHATHIE B anredope
OpaBWjia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBAaTh M JI0KA3bIBaTh CYKJEHHUS, PA3BUBAIOT MATEMAaTUUYECKYI0 HHTYHUILIMIO,
KpPaTKO M HAIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHM M yyaT HX
npumeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO W3 BEAYLIMX MECT B
(OopMHUPOBAHNUN HAYYHO-TEOPETUUECKOTO MBIIIJICHHUS 00YYarOINXCSl.

CornacHo yueOHOMYy IMlaHy B 7-9 Kjaccax wu3ydaeTcs y4deOHBIH Kypc
«Anredpa», KOTOpBIM BKIIIOYAET CIEAYIOIINE OCHOBHBIE pa3/ielibl COJEpIKAHMS:
«Uucna u BBIUKCIEHUS», «AJNTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHS U
HEPaBEHCTBA», «DYyHKLIMM.

Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcs 408 yacoB: B 7 Kiacce
— 136 yacoB (4 vaca B Heneno), B 8 kinacce — 136 yacoB (4 yaca B HeAenwo), B 9
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA

7 KVIIACC

Yucaa v BBIYMCICHUSA

Panmonansupie uncna. CpaBHEHHE, YHNOPAIOYMBAHUE U apUPMETHUECKUE
JIEUCTBUS C pAlMOHATBHBIMU YUCIamMu. YncnoBas npsmasi, MOAyJIb YUCJa.

CreneHb C HaTypaJlbHBIM IIOKa3zaTejleM M €€ CBOMCTBA. 3alKCh 4YUCIA B
JNECATUYHON MTO3ULIUOHHON CUCTEME CUUCIICHUS.

Pemenne TekcTOBBIX 3agau apudmerndeckuMm crnocobom. Pemienue 3amay w3
peasbHOM MPaKTUKU HAa YacTH, Ha IPOOH, HA MPOLEHTHI, IPUMEHEHUE OTHOILCHUHN U
MPOTMOPLIMK MPU PELICHUU 3aja4, PelIeHue 3ajad Ha JBUKEHUE, padoTy, MOKYIIKH,
HaJIOTH.

JemumocTs 1enbix uncena. CBOMCTBa ASIUMOCTH.

IIpocteie m cocTtaBHble uyucina. YErHple W Hed€THble 4yuncia. llpusHakm
nenumoctu Ha 2,4, 8,5, 3, 6,9, 10, 11. [Ipusnaku 1eIMMOCTH CYMMBI M TPOU3BEICHHUS
LEJIBIX YMCEJl IIPU PELICHNUH 3aa4 C IPAKTUYECKUM COJIEPKAHUEM.

HaunGonpmuii o0muidi 1eauTenb M HauMEHbIlIee OOIIee KpaTHOE ABYX YHCE].
B3anmHo npocteie uncna. Anroput™m EBkinupa.

Jlenenue ¢ octatkoM. ApumMeTrnueckre onepauu HaJl OCTaTKaMu.

AJiredpanveckne BbIPaKeHUs

BoelpaxkxeHne C TEpEeMEHHbIMU. 3HAUYEHHE BBIPAKEHUS C IEPEMEHHBIMU.
[TpencraBnenre 3aBUCUMOCTH MEX/1y BEJIMYMHAMHU B BUJE (POPMYJIBL.

ToxnectBo. ToJaecTBEHHbIE MpeoOpa30BaHUsl aIreOpanyecKuX BBIPAKEHUM.
Jloka3aTenbCTBO TOXKAECTB.

Onnowienbl. OqHOWIEH CTaHIapTHOTO BUAA. CTENEHb OJJHOWICHA.

MHuorounensl. MHorowieH crasgaptHoro Buja. (CreneHb MHOTOYJICHA.
CrnoxxeHue, BBIYMTaHHE, YMHOXEHHE U JelieHHe MHorowieHoB. [IpeoOpaszoBanue
LIEJIOTO BbIpaXeHUs1 B MHOrowieH. Kopau MHOroueHa.

@opMyJIbl COKPALIEHHOIO YMHOXKEHUS: KBaApaT CyMMBI M KBaJpaT Pa3HOCTH
JIBYX BBIpOKEHUH, Ky0 CyMMbl W Ky0 pa3HOCTH JABYX BBIpaXKCHHIA, pa3HOCTb
KBaJpaTOB JIBYX BBIPAKECHHI, MPOU3BEACHUE PA3HOCTU M CYMMBI JABYX BBIPAXKEHUU,
CyMMa M Pa3HOCTh KyOOB JIBYX BBIPQKEHUH.

Paznoxenne MHOrousjeHa Ha MHOXXHUTENIU. BbiHECEHHE OOIIET0O MHOXKHUTENS 3a
CKOOKH. MeTo TpyIupOBKH.

YpaBHeHHs U HEPABEHCTBA

VYpaBHenue ¢ onHou nepeMeHHol. Kopenb ypaBHeHUs. CBOICTBa ypaBHEHHI C
OJIHOW TNEpEMEHHOW. PaBHOCWIBHOCTh ypaBHEHUW. YPaBHEHHE KaK MaTEMaTHYECKas
MOJIEJIb PEAIBHOU CUTYaLIUH.

JluHeliHOE ypaBHEHHE C OJHOW IIEPEMEHHOW. YMCIIO KOpHEH JIMHEMHOrO
ypaBHEHHUs. PelieHue TEKCTOBBIX 3aJa4 C MOMOUIBIO JIMHEWHBIX YPAaBHEHUU.
JIuneliHOE ypaBHEHHE, COAEpKAIllee 3HAK MOTYJIS.



VYpaBHeHue ¢ ABymsi nepeMeHHbIMU. ['paduk JHMHEHHOro ypaBHEHUS C JABYMS
nepemMeHHbIMM. CHCTEMBl JIMHEWHBIX ypaBHEHUM € JABYMS [EPEMEHHBIMU.
I'paduuecknii MeTOn pelieHUss CHUCTEMbl JIMHEWHBIX YpaBHEHUH C  JBYMs
nepeMeHHbIMU. PelieHne cucreM JIMHEHHBIX YPAaBHEHUW C JBYMs IE€PEMEHHBIMU
METOJOM MOJICTAHOBKH U METOJIOM cJ0KeHUs. CHcTemMa ABYX JIMHEWHBIX YPABHEHHI C
JBYMsI IEPEMEHHBIMU KaK MOJENb PEATbHOW CUTYaLHH.

DOyHKIUU

Koopaunnata Toukum Ha npsiMoil. UHCHOBBIE MPOMEXYTKU. PaccTosiHue mexiay
JBYMsI TOUKaMHU KOOPAUHATHON MIPSIMOIA.

[IpsmoyrosibHass cuctemMa KoopauHAT. AOcuucca W OpAMHATa TOYKH Ha
KOOpJMHATHOUN mockocT. [Ipumepsl rpadukoB, 3amaHHbix (opmynamu. UteHue
rpauKOB peaIbHbIX 3aBUCUMOCTEH.

OyHKIIMOHAIILHBIE 3aBUCUMOCTH MEXIy BenuuuHamu. [loHsTHe QyHKIHH.
OyHKLIMA KaK MaTeMaTHYecKas MoJiellb peajbHoro npouecca. O61acTb onpeaeneHus
u obnactp 3HaueHud (ynkuuu. CrnocoObl 3amanus QyHkuuu. ['padux GyHKIUM.
[TonsTHs MakcuMyMmMa M MHUHHUMYMa, BO3pacTaHusi U YObIBaHUSI Ha IpuUMepax
peanbHbIX 3aBUCUMOCTEN.

Jluneitnas ¢yukums, e€ cBoictBa. ['padux nuneitHon ¢yukuun. ['padux
¢byuknuu y = |X|. Kycouno-3anannbie GyHKIHH.

8 KVIACC

Yucsia ¥ BBIYMCICHUSA

KBagpatubeie kopHH. ApupMETHUECKUN KBAJpAaTHBIH KOPEHb W €r0 CBOMCTBA.
[TonsiTe wppanroOHANBLHOTO uuciaa. JIeWCTBHS C HUPPANMOHAIBHBIMU YHUCIAMU.
CBoiicTBa AEUCTBUN C MppalMOHAIBHBIMUA 4HciIamMu. CpaBHEHHE WpPpAIlMOHATBHBIX
YHCEIL.

[IpencraBieHnss O  pacIIMpPEHUsX  YHUCIOBBIX  MHOXECTB. MHOXecTBa
HATypaJbHBIX, LENbIX, PALIMOHAIBHBIX, ACHUCTBUTENbHBIX uKcesl. CpaBHEHHE YHCET.
YucnoBble MPOMEKYTKH.

HevictBus ¢ ocratkamMu. OCTaTku cTeneHen. [I[pumMeHenre oCTaTKOB K PEIICHHIO
YPAaBHEHMI B LIEJIBIX YMCIaX U TEKCTOBBIX 3a/1a4.

PazMepbl 0OBEKTOB OKpYXKAIOLIET0 MHpPA, JIUTEIBHOCTh IPOLIECCOB B
okpy>karomeM mupe. CTaHIapTHBIN BUJ YUCIIA.

AJiredpanveckune BbIpaKeHHs

Anrebpanyeckass JpoOb. JlomycTumble 3HAUYEHUS TEPEMEHHBIX B JPOOHO-
palMoHaNbHbIX  BbIpakeHUsX. (OCHOBHOE CBOMCTBO anreOpandeckoi  JIpoOH.
CrnoxeHue, BBIYMTaHUE, YMHOKEHHUE U JIeIeHne anredpandeckux Apooeil. Beinenenue
LEJION YacTH anredpandeckoit qpoou.

PaunonanbHbie BelpaxeHusi. ToXAECTBEHHbIE MPEOOpa30BaHUs palMOHAIBHBIX
BBIPAKEHU.



JonycTumble  3HAYEHHS TEPEMEHHBIX B  BBIPAKEHUAX, COJAEPIKALIUX
apudmMeTnyeckue KBaapaTHbie KOpHU. ToxnecTBEHHbIE TPe0Opa30BaHNs BEIpAXKEHUH,
coJiepKaIux apupMeTHIecKre KBaIpaTHbIE KOPHHU.

CreneHpb c 1esbIM MOKa3aTesneM U €€ cBoicTBa. [IpeoOpazoBaHue BbIpaKeHU,
COAEPIKAIINX CTEIICHH.

YpaBHeHUA U HEPAaBEHCTBA

KBagpatHoe ypaBHenue. @DopMyna KOpHEH KBaJApPAaTHOIO  YpPaBHEHMS.
KonmuecTBO NeHCTBUTENBHBIX KOPHEM KBaJIpaTHOro ypaBHeHMs. Teopema Buera.
YpaBHEHUS, CBOAUMBIE K JIMHEHHBIM YPaBHEHUSAM WJIM K KBAJPATHBIM YPAaBHEHUSIM.
KBagpatHoe ypaBHEeHHE ¢ mapameTpoM. PelleHne TEeKCTOBBIX 3aJay C ITOMOIIbIO
KBAaJIpaTHBIX YPABHEHUU.

JpoGHo-panmoHanbHple  ypaBHEHMs.  Pemienne  1poOHO-paliMoOHaIbHBIX
ypaBHeHHI. PemieHne TEKCTOBBIX 3alad C TOMOIIBI0 JPOOHO-PAMOHATBHBIX
ypaBHeHHi. ['paduueckas nHTEpHpeTanys ypaBHEHUHN ¢ IByMs IEPEMEHHBIMH.

YucnoBble HepaBeHCTBA. CBOMCTBA UUCTIOBBIX HEPABEHCTB.

HepaBenctBo ¢ nepemenHoil. CTporue u HecTporue HepaBeHCTBa. CIIOXKEHUE U
YMHOKEHME  YHUCJIOBBIX HEpaBeHCTB. OlEHUMBAHWE 3HAUYEHUS  BBIPAKECHUS.
Jloka3arenbCTBO HEPABEHCTB.

[ToHsiTHE O pelIEHNH HEPABEHCTBA C OAHOM MEPEMEHHON. MHOXKECTBO pELICHUI
HEpPaBEHCTBA. PaBHOCHIIbHbIE HEPABEHCTBA.

JIuHeliHOEe HEPABEHCTBO C OJHOW NEPEMEHHOM M MHOKECTBA €r0 PELICHUMU.
Pemenue NMHENHBIX HEPABEHCTB C OAHOW mepemMeHHOW. CHCTeMbl U COBOKYITHOCTH
JIMHEWHBIX HEPABEHCTB C OJIHOM NEPEMEHHON. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOLIBIO
JIMHEWHBIX HEPABEHCTB C OJIHOM ITEPEMEHHOMU.

DOyHKIUN

OO6nacth ompeaeneHuss U MHOXKECTBO 3HaueHuW (yHkimu. CrocoObl 3amaHus
bynkuuii. I'paduk dynkuun. Yrenue coiictB ¢pyukumuu no e€ rpaduky. [Ipumeps
rpadukoB GYHKIUH, OTpaXaroNX pealbHbIE MPOIECCHI.

Jluneitnas ¢Qynkuusa. @OyYHKIMM, OMHCHIBAIONIME TMPSMYI0 M OOpaTHYIO
POMOPIIMOHATIFHBIC 3aBUCUMOCTH, UX TPA(UKH.

Oyrxmmm y = kx, y = kx + b, y = kix, y = x>, y = VX, y = |X| u ux cBoiicTBa.
KycouHo-3aanHble QyHKIUH.

9 KJTACC

Yucsia ¥ BBIYMCJICHUSA

Kopens N-ii crenenu u ero cBoiicta. CTENEHb C pallMOHAIbHBIM [T0KA3ATEIEM U
€€ CBONCTBA.

AnredpanvecKkue BbIpaKeHHU s

ToxnecTBeHHbIE MpeoOpa30BaHUs BBIPAKEHUMN, COAEp)KAIUX KOpeHb N-i
CTeNEeHU. TOKIECTBEHHBIE NPEOOpPA30BaHUS BBIPAXKEHHUM, COAEpKAIUX CTENEHb C
palMOHAIILHBIM [TOKA3aTEIIEM.



KBagpatHeii TpéxwieH. KopHu kBaapatHoro TpéxwieHa. Pasnoxenue
KBaJPaTHOIO TPEXUJIEHA HA JIMHENHBIE MHOXKHUTEIIH.

YpaBHeHUA U HEPABEHCTBA

bukBanparusle ypaBHeHuUs. lIpumepbl NpUMEHEHUNM METONOB PAaBHOCHIIBHBIX
npeoOpa3oBaHuii, 3aMeHbl IEPEMEHHOM, TIpaUueckoro MeToJa IpH pPEeUIeHUU
ypaBHEHU 3-i1 U 4-i1 CTENEHEe.

Pemenne npoOHO-paliioHaIbHBIX YPABHEHUH.

Pemenue cucrem ypaBHEHUN C JBYMS NEpEMEHHbIMU. PemeHne mpocTermmx
CHUCTEM HEIUHEHHBIX YypaBHEHUIl C JByMsi nepeMeHHbIMH. ['paduueckuit meron
pELICHMs] CUCTEMbl HEJTMHENHBIX YpaBHEHUI C ABYMs nepeMeHHbIMU. CHcTeMa IByX
HEJIMHEWHBIX YPAaBHEHUH C ABYMs IIEPEMEHHBIMU KaK MOJEIIb PEaIbHOM CUTYaLUH.

Yucnosble HepaBeHCTBAa. PemieHne nIMHENHBIX HEpPAaBEHCTB. JlOKa3aTenbCTBO
HEPABEHCTB.

KBagpaTHeie HepaBeHCTBa C OJHOM mMepeMeHHOM. PenieHue KBaapaTHBIX
HEPaBEHCTB rpaMuecKUM METOJIO0M U METOJIOM MHTEPBaiIoB. MeTOl MHTEPBAJIOB AJIst
palMOHaJIbHBIX HEPABEHCTB. [IpocTelinue HepaBeHCTBA ¢ TapaMeTPOM.

Penienne TeKCTOBBIX 3a71a4 C IOMOILBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO € JByMs MNepeMEHHbIMU. PenieHue HeEpaBeHCTBA C JIBYMs
nepeMeHHbIMH. CUCTEMBI HEPABEHCTB C JABYMS MEepeMEHHBIMU. ['padudeckuil MeTox
pEUIEHUs CUCTEM HEPABEHCTB C IByMS IEPEMEHHBIMH.

DOyHKIMHA

OyHKIMS. CaoiicTBa byHKIMi: HYJIH byHKIHH, IIPOMEXKYTKU
3HAKOIOCTOSTHCTBA (YHKIUHM, TPOMEXKYTKH BO3pacTaHus M YObIBaHUSA (DYHKIIHH,
4yETHBIC U HEUETHBIC (DYHKIIMU, HANOOJbIIIEEe U HAUMEHBIIIEe 3HAUCHUS (PYHKITHH.

KBagpatnuynass ¢Qynkumss wu e€ cBoiictBa. Vcmonb3oBaHHE — CBOWMCTB
KBaJipaTUYHOM (yHKIMU A7 pemenus 3anad. [loctpoenue rpaduka xBagpaTHUIHON
¢bynkuuu. [lomoxenue rpaduka KBaapaTHUHOW (YHKIIMH B 3aBUCUMOCTH OT €€
ko3¢ ¢urmentos. I'pabuxn byskmmii y =ax?, y = a(x — m)> u y = a(x — m)® +n.
[Toctpoenue rpadukoB GYHKIHA ¢ TOMOMIBIO MPE0OPa30BAHUIA.

Hpobuo-nuneitnas Gynkuus. MccnenoBanue GyHKIHA.

®dynkus Y = X" ¢ HaTypalIbHBIM MOKa3aTeNeM N U eé rpaduk.

Yucsi0BbIe MOCICA0BATEIBHOCTH M IPOIPECCHH

[Tonstue wuyucnoBoil mnocnenoBaTenbHOCTH. KoHeuHble U OeCKOHEUHbIE
MOCJIEJOBATEIBHOCTH. OrpannueHHas MIOCJIEIOBATENBHOCTb. MOHOTOHHO
BO3pacTaromas (yObIBaro1Ias) MOCJIEI0BATEIBLHOCTb. CnocoObl  3amaHus
MOCJIEIOBATEIbHOCTU: OMUCATENbHbINA, TaOMUYHBIA, C MOMOIIBI0 (POPMYNBI N-TO
YJIeHa, PEKYPPEHTHBIN.

ApudpmeTrnueckass U reoMmerpuueckas mnporpeccud. CBOWCTBAa  YJICHOB
apudmMernyeckoi UM reoMmerpuueckodl mporpeccui. @PopMynbl N-TO  uieHa
apudmMernyeckoi U reoMmerpuueckoil mnporpeccuil. MopMynbl CyMMBbI HEpPBBIX N



YJICHOB apu(METUYECKOM U TeOMETPUYECKOM IMporpeccuil. 3agauu Ha MPOLIECHTHI,
0aHKOBCKHE BKJIa]bl, KPEAUTHI.

[IpencraBieHne O CXOAMMOCTH IIOCJIENOBATENIIBHOCTH, O CYMMHPOBAaHHUU
O0eCKOHEYHO yOBIBaIOIIEH T€OMETPUYECKOM MTPOTPECCUH.

Meron matematuyeckon nHAyKIuu. [Ipocreiimme npumepsl.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YUYEBHOI'O KYPCA «AJTEBPA» HA YIJYBJEHHOM YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOEHUS IPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

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

3) TPy10BOIr0 BOCTIUTAHUSA

YCTAaHOBKOM HAa aKTHMBHOE Y4YaCTHE€ B PpEIICHUU MPAKTUYECKUX 3aaad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHUH, pacCyXIACHWH, YMEHHUIO BUJIETbH
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUSA:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYECKOM HayKu Kak c(epbl 4YeIoBeuecKon
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN NE€ITEIbHOCTH;

6) ¢pusnmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbSl U
IMOLMOHAJIBHOIO 0J1ArONOTy YU :



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTABIXa, peryaspHas Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXalolled cpeabl, IJIaHUPOBAHHUS TIOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJIBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSAM B YCIIOBUSX HEOMNPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHWM, (HOPMYIUpOBaTH UJIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTAaX U SABJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (GOPMYJIUPOBATh U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMBbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocs: OyayT chopMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEIbHBIMU  JIEHCTBUSMH,  YHUBEPCAJIbHBIMH  KOMMYHUKATUBHBIMU
JEHCTBUSMH M YHUBEPCATbLHBIMH PETYJISATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBAHUS JIJIs1 000OIIESHHS M CPAaBHEHHS, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPEoOpa3oBBIBATH  CYXKJCHUS:
yTBEpAUTENbHbIE U OTPULIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNnaTh BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTHUKH, JACAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUU (MpsSMble U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTH4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccCyKJIeHUs;

BbIOMpaTh crnoco0 pemieHuss ydyeOHOW 3ajauM (CpaBHUBATh HECKOJIBKO
BapUMaHTOB  pEUICHMs, BbIOMpaTh HaumOojee MOAXOMAUMH ¢  y4eToM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBarTelbcKme 1eiiCTBUS:

UCIIONB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUSA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHEe,  MpolieMmy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOJUTH IO CaMOCTOSITEIbBHO COCTaBICHHOMY IUIaHY 3KCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEM MaTeMaTHUYeCKOro OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NPOBENEHHOTO  HAONIOACHMS, HUCCIEAOBAHMS, OSKCIEPUMEHTa, OLICHUBATh
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

IPOrHO3UPOBATh BO3MOXHOE pa3BUTHE IIpollecca, a TaKXKe BbIIBUTATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH  HEJAOCTATOYHOCTh M M30BITOYHOCTh HMH(OpPMAIUH, JAHHBIX,
HEOOXOUMBIX JIJISl pEeUIeHUs 3a1a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBAThb W HMHTEPIPETUPOBATH
UHGOPMAIIMIO Pa3IMYHBIX BUAOB U (OPM MpEICTaBICHHUS;

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OLIEHMBATh HAAEKHOCTh MH(OpPMALMU MO KPUTEPUSAM, MPEUIOKEHHBIM WIN
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHuKaTHBHBIC YHHBEpPCaJbHbIE Y4eOHbIE 1eHCTBUS



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEeIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PECHHUS B
YCTHBIX W THMCBMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS IO XOJy PEIICHUS 3a7adH,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/1¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHUS C CYXKICHHUSIMH JPYTUX YYaCTHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTABIISITh PE3yIbTaThl PEIICHUS 3a/1a4dH, SKCIICPUMEHTA, UCCIICOBAHMUS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHUS C y4ETOM 3aaad
MIPE3EHTAIUN U OCOOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JEeATEIBHOCTH, TUTAHWPOBATH OPTaHW3AIUI0 COBMECTHOH pabOTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYXIeHMs], OOMEH MHEHUH,
«MO3TOBBIE IITYpMbD» W UWHBIE); BBINOJHATh CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JEHCTBUSA C JPYTHMH YICHAMH KOMAaHIIbI, OIICHUBATH
KaueCcTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIaJa B OOMmUA pe3yiabTaT 10
KpUTEpHsM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISTH MPOOJIEMBI JJIsi PEIICHUS B JKM3HEHHBIX U yUEOHBIX CUTYalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX [TOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pEelIeHUs 3aJaud (WJId €ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs ¢ YYETOM HMEIOIIMXCA pPECcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHuit ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHBALIMU U pedieKcHuu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUM 3a1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATh NPUUUHBI JOCTUKEHHS WM HETOCTHXKEHUS LIeTH, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXAaTh AMOLUHM TPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIty oOydueHus B 7 kj1acce 0Oy4aromuics MOTYYUT CIASAYIONINE MPEeIMETHBIC
pe3yJIbTaTHI:

Yucsia v BbIYMCIEHUS

PammmonansHbBIE UnCHa.

[lepexoauTh OT 0omHOM (HOPMBI 3aMMKMCH YUCEN K JAPYroi (mpeoOpa3oBHIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO ACCATUYHYIO JIPOOB).

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYpPaJIbHBIX YHUCEII, MHOXKECTBA LIEJIbIX
Yyucelsl, MHOXXECTBAa pallMOHAJIBHBIX YHCEI MpHU PEUIeHUWU 3a/ad, IPOBEIACHUU
pacCcy X IeHUN U JOKa3aTEIbCTB.

[ToHumaTh U OOBACHATH CMBICI MO3UITMOHHOMN 3aMMMCH HATYPAIBHOTO YUCIIA.

CpaBHUBATH U YIIOPSAIOYUBATH PAllUOHAIILHBIC YUCIIA.

BrinonHATh, coueras YCTHbIE U NMHUChbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JEUCTBUS C pallMOHATBHBIMU YUCJIaMH, UCIIOIb30BaTh CBOMCTBA YKCEI U MPaBUIIA
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BbINONHATH 1EMCTBUSA CO CTENEHSIMU C HAaTypPaJbHBIMU [MOKA3aTEIMHU.

HaxoauTh 3Ha4Y€HUs YUCIOBBIX BBIPAKEHUN, COAEpKAIIUX PallMOHAIbHBIC
Yucia W CTENEHW C HaTypaJlbHBIM IIOKa3aTesieM, NPUMEHATh Pa3HOOOpa3HbIe
CIIOCOOBI ¥ TPUEMBI BBIUKCIICHUS, COCTABIIATh U OIEHUBATH YHCIIOBBIE BHIPAKCHHUS
MIPU PEIICHUHU PAKTUYECKUX 3a71a4 U 3a/1a4 U3 JPYTUX YYEOHBIX MPEIMETOB.

OkpyryisiTh  4YMclia C 33JaHHOM TOYHOCTBIO, a TaKXe IO CMBICIY
MPAaKTUYECKOM CUTyallud, BBIMOJHATh, MPUKUJIKY U OIEHKY pe3ysibTaTa
BBIYMCJIEHUW, OLIEHKY 3HAYEHUU YHCIIOBBIX BBIPAXKEHHM, B TOM YHUCJIE IMpHU
pELIEHNU MPAKTUYECKUX 3aady.

PemaTte TekcTOBBIE 3amaun apuPMETHUIECKUM CHOCOOOM, HCIOJIb30BATh
TaOJUIbI, CXEMBbI, YEpPTEeXH, JPyrue CpeACTBa NPEACTaBICHUS ITaHHBIX MpHU
pelieHuu 3aaad.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3a7a4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPONOPILHUOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pEe3yAbTaThl PEIICHUS 3a7a4 ¢ y4€TOM OTPAHMYEHHI, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX 0ObEKTOB.



J1eIMMOCTb.

Jloka3pIBaTh U NPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JIETMMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3HaKu AEIUMOCTH CYMMbI U MIPOU3BEICHUS LIEJIBIX YHCEN.

PacknaapiBaTh HA MHOKUTENIM HATYPaJIbHbBIC YUCIIA.

CB0oOOMHO omepupoBaTh MOHIATHSAMHU: YETHOE YHCIO, HEUYETHOE YHUCIO,
B3aHMHO ITPOCTHIE YUCIIA.

Haxonute HamOOMBIIMI OOIMMI JETUTETh U HaUMEHbIEe 00Inee KpaTHOE
YUCeJ U UCIOJIB30BATh UX MPU PEUIEHUH 3a/1a4, IPUMEHSATh anroputM EBkinaa.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOXYJIIO, TPUMEHATh CBOWMCTBA
CpPaBHEHMI IO MOJTIYJIIO.

AuredOpanveckue BbIPAKECHUS

BripaxxeHust ¢ nepeMeHHbIMU.

Hcnonb3oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaia.

HaxoauTh 3HaueHusi OYKBEHHBIX BBIpAXXCHUW MpPU 3alaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

Hcnonb30oBaTh  MOHSATHE  TOXKAECTBA,  BBINOJHATH  TOXICCTBECHHBIC
npeoOpa30oBaHus BHIPAKEHUM, TOKA3bIBATh TOKIECCTBA.

MHoOrouneHsl.

Beimonuate  mpeoOpa3oBaHus — II€JOTO  BBIPAXEHHUS B MHOTOWICH
MPUBEJICHUEM MTOAOOHBIX CIaraéMbIX, paCKpbITHEM CKOOOK.

BoInonHTh efcTBUs (CI0KEHNE, BEIUUTAHUE, YMHOXKEHUE) C OJTHOWICHAMHU
¥ C MHOTOWICHAMH, TPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOKEHUS (KBaJpaT U
KyO CyMMBbI, KBaJipaT U KyO pa3HOCTH, Pa3HOCTh KBaJpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHCJIE JJIsl YIIPOIICHUS BHIYUCICHUMN.

OcCylmecTBIsATh PA3JIOKECHUE MHOTOWICHOB HAa MHOXMUTEINW C ITOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEr0 MHOXKHUTEIS, TPYNIUPOBKH CJIAraeMbIX, MPUMEHSIS
bopMyIIbI COKPAIIEHHOTO YMHOXKEHUSI.

[IpuMeHsTh MpeoOpa3oBaHUs MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
M3 MAaTE€MaTUKH, CMEXHBIX TPEAMETOB, U3 PEATLHOMN MTPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaJdbHBIMU IOKa3aTEISIMH IS
npeoOpa3oBaHUs BBIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpPaBUJIA
nepexoJia OT UCXOJTHOTO YPABHEHUSI K PAaBHOCUILHOMY eMy. [IpoBepsiTh, siBiseTcs
JIX YHCJIO KOPHEM YPABHEHUS.

[TogOupaTe npuMepsl Map 4YWCEN, SBISIONIMXCS PEIICHHEM JHUHEHHOTO
YPaBHEHHUSI C ABYMsI IIEPEMEHHBIMU.



CTpouTh B KOOPAMHATHOW IJIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHHUS C
JIBYyMsI TIEPEMEHHBIMH, TMOJB3YsACh TpaduKOM, MPUBOJIUTH MPUMEPHI PEIICHHUS
YpaBHEHUS.

Pemate cucTteMsl IByX JIMHEWHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMHU, B TOM
quciie rpaduuecKy.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH 1O YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l NIOJIy4ECHHBIN PEe3yJIbTar.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N300paxaTh Ha KOOPIAUHATHON NMPSIMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbl, 3AMCHIBATh YACIOBBIE IPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OTMmedaTs B KOOPAMHATHOM MNIOCKOCTH TOYKH I10 33JJaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpoutb rpaduKku JTUHEHHBIX (DYHKIIHIA.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LEHA, KOJUYECTBO, CTOUMOCT,
IPOU3BOJUTENILHOCTb, BpEMS, 00bEM pabOTHI.

Haxonuth 3HaueHne (PyHKIIMU MO 3HAYECHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod MpEeACTABICHHUS W aHAIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEH.

Hcnonb3oBaTh CBOMCTBA (YHKIMWA JJid aHaiu3a TpaduKoB peaTbHBIX
3aBUCUMOCTEN (HynIH (DYHKIMM, MPOMEXYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
MIPOMEKYTKHA BO3pacTaHusi U yObIBaHMS (DYHKIIMHM, HAWOOJIbLIEE MU HAaUMEHBILEE
3HauYeHUs (PYHKITHN).

Hcnonp3oBath rpaduku A1 UCCIEA0BAaHUS MPOLIECCOB U 3aBUCUMOCTEH, IIpU
pELIeHUH 3a7a4 U3 IPYTruX YYeOHBIX IPEAMETOB U PEATbHOM KU3HH.

K xonIiry o0ydueHus B 8 kj1acce 00yJarommiics MOTYYUT CIASTYIONINE MPESIMETHBIC
pE3YJIbTATHI:
Yucjaa 1 BLIYUCJIEHUA
HppaunonanpHble YnCIIA.
[ToHuMaTh W HCIOJAB30BaTh IPEACTABICHHUS O PACHIUPEHUH YHUCIIOBBIX
MHOKECTB.
CB00OOHO OIEepHUPOBATh MOHATUIMU: KBaJAPATHBIM KOPEHb, apu(METHICCKHMA
KBAJIPaTHbIM KOPEHb, UPPALMOHAIIBHOE YUCIIO, HAXOAUTh, OLICHUBATh KBAJpPaTHbIC
KOpPHHU, HCTIOJIB3YSl pu HEOOXOINMOCTH KaJIbKYJIATOD, BBINIOJIHSTh



npeoOpa3oBaHusl BBIPAKEHUHN, CONEPXKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonp30BaTh HadajgbHbBIE IMPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
YuCel JUIsl CPAaBHEHUSI, OKPYTJICHUSI M BBIYUCICHUH, U300paxaTh JIeHCTBUTEIIbHbBIE
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

Hcrnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JAECATHYHBIX
npobelt m crenenerd yucna 10, 3anmuchbIBaTh M OKPYIVIATh YHCIOBBIE 3HAYEHUS
pealbHBIX BEJIMYUH C UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPECHUI.

J1emMMocCTb.

CBoOOIHO oOmepupoBaTh TMOHSATHEM OCTaTKa IO MOJYJIIO, TNPUMEHSThH
CBOMCTBA CPABHEHHM 110 MOJYJIIO, HAXOJUTh OCTATKM CYMMBI U IIPOU3BENCHUS 110
JQHHOMY MOAYJIIO.

Aare0panvyecKue BbIPpAKEHUSA

JpoOHO-palinOHAbHBIE BHIPAKEHUSI.

Haxonuthe AOMyCTUMBbIE 3HAYEHHS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKEHUSAX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PallMOHAILHON JIPOOH.

BemonuaTe npuBeneHue anredpandeckux Ipobeil K o01ieMy 3HaMeHaTelto,
CJI0’)KEHHE, YMHOKEHHE, JeJIEHUE anreOpandeckux apo0ei.

BBINIONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

[IpumeHsTh MpeoOpa3oBaHMs BEIPAXKEHHUM JIs peHICHUs Pa3IMYHbIX 3a/1a4 U3
MaTEeMaTUKU, CMEXHBIX IIPEIMETOB, U3 PEAIBHON MPAKTUKHU.

CrerneHu.

[IpyMeHATH TOHATHE CTENEHUW C LENbIM  II0Ka3aTeJIeM, BBIIOJIHATD
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETbIM MOKa3aTeseM.

HppanmoHanbHbIE BEIPAKECHUS.

HaxoauTe nonycrumele 3Ha4€HKS IEPEMEHHBIX B BBIPAXKECHUX, COAEPIKALLIMX
apu(MeTnyecKkue KBaJpaTHble KOPHHU.

BoInonHAT MpeoOpa3oBaHUsl UPPALMUOHAIBHBIX BBIPAXKEHHM, HCIONb3Ys
CBOMCTBA KOPHEMN.

YpaBHeHHS U HEPABEHCTBA

Pematp kBaspaTHbIE ypaBHEHUS.

Pemarb 1poOHO-panioHaNbHBIE YpaBHEHHUS.

Pewlare nuHElHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPaBHEHUH C ITapamMeTpaMH.

[IpoBoauTh HCCENOBAaHKS YPABHEHUM U CUCTEM YPAaBHEHHUH, B TOM YHCIIE C
OpUMEHEHHEM TrpapUuecKuX MpeAcTaBleHud (ycTaHaBIWMBaTh, HWMEET JIU
YPAaBHEHHME WJIM CUCTEMA YPAaBHEHHUW PEIIEHUSA, €CIIM HMMEET, TO CKOJIbKO, U
npouee).



[lepexomuth OT CIOBECHOW (POPMYTUPOBKHA 3ajadyu K €€ anredpanmdeckoit
MOJEIM C TIOMOIIbIO COCTABJICHUS YpPAaBHEHUS WJIM CUCTEMBl ypaBHEHUM,
HUHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4y MOJTYUYEHHbBINA PE3yJIbTar.

[IprMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB MJIsi CPABHEHUSI, OLICHKH, PEIlaTh
JMHEWHBIC HEPAaBEHCTBA C OJHOW MEPEMEHHON M MX CHCTEMBI, JaBaTh rpapuIECKyIO
WJUTFOCTPALMIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUU

[TorumMaTh ¥ WMCHOJB30BaTh (PYHKIIMOHAIBHBIC TMOHATHA WU S3BIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAYCHHMsI), OMPENCIATh 3HAYeHHE (DYHKIMH 10 3HAYEHUIO
apryMeHTa, ONpeIesaTh CBOMCTBA (DYHKIIMHU 110 €€ rpaduKy.

Crpouts rpaduku GyHKIUN , ONMKMCHIBATH CBOWCTBA YMCIOBOM (DyHKUIUU 1O €€

rpaduxy.

K xonmy oOyduenus B 9 kJjacce oOydYaromMiiCs TIOIYYHUT CIICAYIOIIHE
IIPEAMETHBIE PE3YJIbTAThI:

Yucsia v BbIYMCJICHUSA

CB0OOIHO OMEpUpPOBATh MOHATHUAMM: KOPEHb N-H CTENeHW, CTENeHb C
palMOHAIIBHBIM  [OKAa3aTeleM, HAaXOAWTh KOpPEHb N- CTENEeHW, CTENEHb C
palMoOHANbHBIM [I0Ka3aTeleM, WCIOoJb3ysl NpU HEOOXOAUMOCTH KaJlbKYJSATOP,
IPUMEHATH CBOMCTBA KOPHSI N-I CTENIEHU, CTEIIEHU C PALIMOHAJIBHBIM IOKA3aTENIEM.

Hcnonp30BaTh IMOHATHE MHOXECTBA JEHUCTBUTENBHBIX YHCEN MPU PELICHUU
3a/1a4, IPOBEAEHUN PACCYKACHUMN U JOKA3aTENIbCTB.

CpaBHUBaTh UM  yHOPSAJAOYMBATH  JCHCTBUTENIbHBIE  YHUCIA, OKPYIJIATH
JICMCTBUTENIBHBIE YHUCJIA, BBINOJHATh NPUKUAKY pPE3yJIbTaTa BBIUUCICHHM, OLEHKY
YHUCJIOBBIX BBIPAXKEHUM.

Anre0panvecKkue BbIpaKeHHUs

CB0OOOJHO OmepUpoBaTh MOHSATHEM KBaJApPAaTHOIO TPEXUJIEHA, HAXOJUTh KOPHU
KBaJpaTHOIO TPEXUJIEHA.

PacknanpiBaTe KBagpaTHBIA TPEXWICH HA JINHEWHBIE MHOKHUTEIIH.

YpaBHeHHsI U HEPaBeHCTBA

Pewiath MHEHBIE U KBaJpAaTHBIE YPAaBHEHMS, YPABHEHUS, CBOJSIINECS K HUM,
TpOOHO-paAIMOHAIbHBIE YPABHEHHUS.

PemaTe HECOXKHBIE KBaJAPAaTHBIE YPaBHEHUS C IAPAMETPOM.

Pemlate nuHENHBIE HEPABEHCTBA, KBAaJApPATHbIE HEPABEHCTBA, HCIIOJIB30BATh
METOJI HMHTEPBAJIOB, H300pa)kaTh pEUICHHME HEPAaBEHCTB HA YHUCIOBOM MpPsMOii,
3alMCBIBATH PEIICHKUE C TOMOIIBIO CUMBOJIOB.

Pemrate cucTemMbl ABYX JMHEWHBIX YpPaBHEHUM C JBYyMs IIEPEMEHHBIMU U
CUCTEMBI JBYX YPABHEHHH, B KOTOPBIX OJIHO YPABHEHUE HE SIBISCTCS JIMHEUHBIM.

Pemarts HECIOKHBIE CUCTEMBI HEJIMHEWHBIX YPABHEHUN C ITAPAMETPOM.

[IpyMeHATh METOABl PaBHOCWIBHBIX MpeoOpa3oBaHMii, 3aMEeHbl MEPEMEHHOM,
rpaguueckoro MeToia Npy pelIeHUH ypaBHEHUH 3-i U 4-ii cTeneHei.



Pemate cuctemsbl JIMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOUAOLIUE
KBaJI[paTHOE HEPAaBEHCTBO, M300pa)kaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YHMCIIOBOU
IIPSAMOM, 3aIIMCBIBATh PEILIEHUE C IOMOIIBI CUMBOJIOB.

Pemlarb ypaBHEHMs, HEpaBEHCTBA M HUX CHCTEMBI, B TOM YHCIE C
OTPaHUYCHHSIMU, HAIIPUMED, B LEJBIX YUCTIAX.

[IpoBoaNTE UCCHENOBaHUSA YPABHEHUM W CUCTEM YPAaBHEHHM, B TOM YHCIIE C
NPUMEHEHUEM IpaHUUecKuX IMpeIcTaBlIeHUN (yCTaHABIMBATh, UMEET JIU YPABHEHUE
WIM CUCTEMA YPaBHEHUI PELIEHUs, €CIIM UMEET, TO CKOJIBKO, U MIPOYEE).

Pemare TekcTOBbIE 3amauM  anreOpayeckUM CIOCOOOM C  MOMOIIBIO
COCTaBJICHUs YPAaBHEHUM, HEPABEHCTB, UX CUCTEM.

Hcronb30BaTh YpaBHEHHs, HEPABEHCTBA W HMX CHCTEMBl I COCTABJICHHUS
MAaTEMAaTUYECKOW MOJENNA pPEaJbHOW CHUTyallud WIM [PUKIAJIHOW  3a1ayu,
WHTEPIPETUPOBATh MOJIYUYEHHBIE PE3YJIbTaThl B 3aJAHHOM KOHTEKCTE.

Yucii0BbIe MOCAEAOBATEIBHOCTH M NPOIPECCUH

CBOOOIHO omepupoBaTh MOHATHSMH: 3aBUCUMOCTb, (yHKIUS, Tpaduk
byHKIMKM, TpsMas  [OPOMOPLUMOHATBHOCTh, JUHEHHass  (QyHKUUsA, oOpaTHas
IPOMOPIMOHATIBLHOCT, apabona, runepooia, KycouHo-3aqaHHast PyHKIIUA.

UccnenoBars ¢ynkuuio no e€ rpaduky, ycTaHaBIMBATh CBOWCTBA (DYHKIIHIA:
o0jacTb ONpeleNeHnss, MHOXXECTBO 3HAYEHHMH, HYyJIW (DYHKLUUH, OPOMEXYTKU
3HAKOIIOCTOSTHCTBA, NPOMEXYTKU BO3pacTaHUs U yObIBaHUSA, YETHOCTh U HEYETHOCTb,
HauOOJbLIEE U HAUMEHbIIIEE 3HAUCHUS, ACUMIITOTHI.

Pacno3HaBaTh KBaapaTW4HyI0 (QYHKIHMIO 1O (QOpMysie, MPUBOAUTH MPUMEPHI
KBaJIpATUYHBIX (PYHKIMN U3 pealbHOM KU3HU, PU3UKU, TEOMETPUH.

Omnpenenars nonoxeHue rpaduka KBaApaTUIHON (PYHKIUU B 3aBUCUMOCTH OT
e€ Kod(ppHUIIEeHTOB.

Crpoutb rpaduk KBagpaTuuHON (PYHKIIMH, OMMMCHIBATH CBOMCTBA KBAAPATUYHOM
byHK1IMU 110 €€ TpaduKy.

Hcnonb30BaTh CBOMCTBA KBaIpaTUUHON (QYHKIMU JJI PEHICHUS 3a1au.

Ha nmpumepe kBagpaTuyHON QyHKIUH cTpouTh rpaduk dynkmuu Y =af(kx + b)
+ C ¢ momopio peodpazoBanuii rpaduika GyHkmm y=Ff(X).

WnmoctpupoBaTh ¢ MOMOLIBIO rpaduka peaibHyH 3aBUCUMOCTh WM HPOLECC
M0 UX XapaKTEPUCTUKAM.

ApudpmeTrnyeckasi 1 reoMeTpUYecKasi MIPOrpeccum

CB0OOJHO OnepUpoBaTh MOHATUAMU: MOCIEI0BATEILHOCTD, apudMeTuiecKas u
reoOMeTpUYECKas IPOrPECCUM.

3amaBaTh  MOCJENOBAaTEIbHOCTH  pPa3HbIMM  CHOCOOAMHU:  ONUCATEIbHBIM,
TaOJIMYHBIM, C IOMOIIbIO (OPMYIIBI N-TO YJI€HA, PEKYPPEHTHBIM.

BoimonHsATe  BbIUMCIEHHS C  HUCHOJb30BaHMeM ¢GopMyl N-TO  YieHa
apudMeTnyecKol ¥ reOMETPUIECKON MPOTrPECCHid, CYMMBI MEPBBIX N YICHOB.

N300paxarh ujeHbl MOCIEAOBATEIbHOCTH TOYKAMHU HA KOOPIAMHATHOM
IUIOCKOCTH.



Pemate 3a1aun, cBsA3aHHBIC ¢ YUCIIOBBIMH ITOCIICIOBATEIBHOCTSMH, B TOM YHCIIC
3a/1ayd W3 peaJbHOM JKM3HU (C MCIOJIB30BAaHHEM KaJbKyJSITOpa, IUGPOBBIX
TEXHOJIOTHUH).

PacriosHaBath W NPUBOAWTH MPUMEPHl KOHEUHBIX M OECKOHEYHBIX
MOCIICIOBATEIFHOCTEW,  OTPAHUYCHHBIX  IOCIEJAOBATEIBHOCTEH,  MOHOTOHHO
BO3pacTaronux (yObIBAIOIINX ) MTOCIEA0BATEIHHOCTEH.

ViMeTh NpeicTaBICHHE O CXOJMMOCTH IOCIEAOBATCIIBHOCTH, YMETh HAXOIWTh
CyMMY OECKOHEYHO yOBIBAIOIIEH F€OMETPUICCKOM MPOTPECCHH.

[IpumeHsATH, METOI MaTEMAaTUYECKON MHAYKIIMH MPU PEIICHUN 3a/1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

9 KIIACC
No KoaudecTBO yacoB
dyeKkTpoHHbIe (LM pPOBbLIE)
n/n HaumeHoBaHue pa3/esioB U TeM MPOrPaMMBbI KoHTpoabHbIe
Bcero o0pa3oBaTejibHbIE PeCypPChI
padoTshI
bu6nmoreka [IOK
1 OYHKIIN 25 L https://m.edso00.ru/7f419d08
YPABHEHUA U HEPABEHCTBA. KBaapartusie bubnmnoreka HOK
2 15 1
HEPaBEHCTBA https://m.edsoo.ru/7f419d08
3 YPABHEHNA 1 HEPABEHCTBA. YpaBHenus, o5 1 bu6mmoteka [IOK
HEpPABEHCTBA U UX CUCTEMBbI https://m.edso0o.ru/7f419d08
4 UMCJIOBBIE ITOCJIEJOBATEJIBHOCTHU U o5 1 bubnuorexa [HOK
[MTPOT'PECCUA https://m.edso00.ru/7f419d08
5 AJITEBPAMYECKUWE BBIPAYKEHU . Crenens 12 1 bubnmnoreka [JOK
C pallMOHAJbHBIM ITOKA3aTEIEM https://m.edso00.ru/7f419d08
6 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIS 34 1 bubnmnorexka [JOK
3HAHUU https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6
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HOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
Ne KoaunyectBo 4yacos Nara
w/n Tema ypoka Beero KourpoJibHbie —
padoThI
Oynknusa. CBoicTBa GyHKIMN: HYIH GYHKIIUH, TPOMEKYTKH 3HAKOITOCTOSTHCTBA
1 (GyHKINH, TPOMEXYTKH BO3pacTaHUs M YObIBaHUS (YHKINH, YETHBIC U HEUETHBIC 1 0 01.09.2023
¢byHKIMK, HaMOOJIbIIIEe U HAMMEHBIIIeE 3HAYeHUS (PYHKITUH
Oynkius. CoiicTBa QyHKIMHA: HYIH QYHKIUMH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA
2 (GyHKIIUH, TPOMEKYTKH BO3pacTaHUs U YObIBaHUS (DYHKIIUHU, YETHBIC U HEUETHBIC 1 0 04.09.2023
¢GbyHKIMH, HanOoJIblIee U HAMMEHbIIIee 3HaUeHUs (PYHKIUH
3 [Toctpoenue rpadukoB GyHKIMI ¢ TOMOIIBIO MPeoOpa30BaAHMIMA 1 0 04.09.2023
4 [Toctpoenue rpadukoB PyHKIMI C TOMOIIBIO MPEOOPA30BAHMIA 1 0 08.09.2023
5 KBanparnslit Tpéxunes. Kopau kBagpaTHOro TpéxuieHa 1 0 11.09.2023
6 Paznosxenue kBagpaTHOTO TpEXUIIeHA HA JIMHEWHBIE MHOXKHUTEIN 1 0 11.09.2023
7 PasnoxeHne kBapaTHOTrO TpEXUIEHA HA TMHEWHBIE MHOXKHUTEIN 1 0 14.09.2023
8 KBanparuunas GyHKIUS U €€ CBOIMCTBA 1 0 15.09.2023
9 [Tapabona, KOOpAUHATHI BEPIINHBI TApaboIIbl, 0Cb CAMMETPHUU NapaboIIbl 1 0 18.09.2023
10 [Toctpoenue rpadurka KBaaApaTUUHON (YHKITIH 1 0 18.09.2023
11 [TocTpoenue rpaduka KBaApaTUUHON GYHKIIUU 1 0 21.09.2023
12 [Toctpoenue rpadurka KBaaApaTUUHON (YHKITIH 1 0 22.09.2023
13 [Tonoxenue rpaduka KBaApaTUIHON (PYHKIUHU B 3aBUCUMOCTH OT €€ KOA(PPHUIINEHTOB 1 0 25.09.2023
14 [Tonoxxenue rpaduka KBaApaTUIHON PYHKIIMH B 3aBUCUMOCTH OT €€ K03 pUuineHToB 1 0 25.09.2023
15 Hcnonb30BaHue CBOMCTB KBAAPATUYHON (QYHKITUH JIJIS pEIICHUs 3a/1a4 1 0 28.09.2023
16 Hcnonws3oBanne CBOMCTB KBaAPATUIHOW (PYHKITUH JJIS PEIICHUS 3a/1a4 1 0 29.09.2023
17 Hcnonp3oBaHue CBOMCTB KBaIPaTUYHON (DYHKIMH JUIsl pELICHUs 3a1a4 1 0 02.10.2023




18 Crenennble (YHKIMU C HATYpaJbHBIMU IOKA3aTENSAMHU, UX Tpa(UKH U CBOWCTBA 1 0 02.10.2023
19 CreneHnbie QYHKIIMU C HATYPAIbHBIMU ITOKA3aTEISIMHU, UX IPadUKH U CBOMCTBA 1 0 05.10.2023
20 Crenennble (YHKIMU C HATYypaJbHBIMU TOKA3aTENIAMHU, UX Tpa(UKH U CBOWCTBA 1 0 06.10.2023
21 Crenennble (yHKIMU C HATYypaTbHBIMU TOKA3aTENSAMHU, UX TPa(UKH U CBOWCTBA 1 0 09.10.2023
22 I'padukn Gyskmmit: y=Vx , y=Vx,y=| x| 1 0 09.10.2023
23 Ipadukn GyHkmmii: y =Vx , y=>2Vx,y=| x| 1 0 12.10.2023
24 Ipaduxu Gpysxmmit: y=Vx , y=3x ,y=| x| 1 0 20.10.2023
25 Kontponbnas padota no teme "®yukiun" 1 1 26.10.2023
26 [ToHsTHE O pelICeHUU HEPABEHCTBA C OJTHOW NEpPEMEHHON. MHOXKECTBO peleHui 1 0 93.10.2023
HEpaBEHCTBA
27 KBanpaTHble HepaBeHCTBA C OJHON NIEPEMEHHOI 1 0 23.10.2023
28 KBaaparHble HepaBEeHCTBA ¢ OJHOM MTEPEMEHHOMN 1 0 27.10.2023
29 Pemenue HepaBeHCTB rpaguueCKUM METO/IOM M METO/I0M MHTEPBAJIOB 1 0 06.11.2023
30 Pemienue HepaBeHCTB rpagpUuECKUM METOJJOM U METOJIOM HHTEPBAJIOB 1 0 06.11.2023
31 HepaBeHcTBa, coaeprkaiiue 3HaK MOIYIS 1 0 09.11.2023
32 HepaBenctBa, comeprkamniie 3HaK MOTYJIS 1 0 10.11.2023
33 Cucrembl HEpaBEHCTB C OAHOM NMEPEMEHHOMN 1 0 13.11.2023
34 Cucrembl HEpaBEHCTB C OJHOM MEPEMEHHOMN 1 0 13.11.2023
35 Perrenre TeKCTOBBIX 3a]]a4 C MOMOIIIbIO HEPABEHCTB, CUCTEM HEPABEHCTB 1 0 16.11.2023
36 Pemenne TekCTOBBIX 337124 ¢ TIOMOIIIBIO HEPABEHCTB, CHCTEM HEPAaBEHCTB 1 0 17.11.2023
37 HepaBeHcTBO ¢ 1ByMsl nepeMeHHbIMU. PelieHne HepaBeHCTBa ¢ IBYMsI IEPEMEHHBIMU 1 0 20.11.2023
38 I'paduaeckuii MeToa pereHus: CUCTEM HEPABEHCTB C IBYMs ITIE€PEMEHHBIMU 1 0 20.11.2023
39 CucreMbl HEpaBEHCTB C JBYMsI IEPEMEHHBIMU 1 0 23.11.2023
40 Kontponbnas padota mo Teme "KBanpaTHsie HepaBeHCTBA" 1 1 24.11.2023
41 bukBaapaTHble ypaBHEHUS 1 0 27.11.2023
42 [TpumMepsl MpUMEHEHH METOZI0B PABHOCUJILHBIX IMPEe0Opa30oBaHUM, 3aMEHBI 1 0 27.11.2023




MEPEMEHHOM, rpa)uIecKOro METo/1a MPH PeIICHNH ypaBHEHUN 3-i U 4-ii cTeneHei

[Ipumepsl IpUMEHEHH METO/I0B PABHOCHIIBHBIX ITPEOOPa30BaHUI, 3aMEHBI

43 - o . . 1 0 30.11.2023
MEPEMEHHOM, rpa)uIecKoro MeTo/1a MPpH pEeIIeHNH YpaBHEHHUN 3-if 1 4-ii cTeneHei

44 ITpumepsr HPHMeHeHI/Iﬁ METO/I0B PaBHOCUJIbHBIX HpCO6p&30BFiHI/II7£, 3aMeUHBI ) 1 0 01.12.2023
NEepPEMEHHOM, rpau4ecKoro MeToia py peleHH ypaBHeHU! 3-ii u 4-i cTeneHei

45 Pemenne npoOHO-pallMOHAIBHBIX YPaBHEHUN U HEPABEHCTB 1 0 04.12.2023

46 Pemenne npoOHO-paliMOHAIBHBIX YPABHEHUN U HEPABEHCTB 1 0 04.12.2023

47 Pemenue npoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB 1 0 07.12.2023

48 Pemenne npoOHO-paliMOHAIBHBIX YPABHEHUN U HEPABEHCTB 1 0 08.12.2023

49 Pemenue cucreM ypaBHEHUM ¢ ABYMsI IEPEMEHHBIMU 1 0 11.12.2023

50 Pemenue cuctem ypaBHEHUI ¢ IBYMsI IEpEMEHHBIMU 1 0 11.12.2023

o1 Pemenue npoctelnx CUCTEM HEIMHEWHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMU 1 0 14.12.2023

52 Pemenue npoctelmx CUCTEM HETMHEWHBIX YPaBHEHUH C IBYMS IEpEMEHHBIMU 1 0 15.12.2023

53 Pemenne npocrelmx CUCTEM HEIMHEWHBIX YPABHEHUN C IBYMS IIEPEMEHHBIMU 1 0 18.12.2023

o4 Pemenue npoctelmx CUCTEM HEIMHEWHBIX YPaBHEHUH C IBYMS TIEpEMEHHBIMU 1 0 18.12.2023

55 I'paduueckuii MeTOJI perIeHus: CHCTEMbl HETMHEWHBIX YPaBHEHHH ¢ ABYMS TEpeMEHHbIMU 1 0 21.12.2023

56 I'padrueckuit MeTo perieHns CUCTEMbl HETMHEWHBIX YPAaBHEHUH C IBYMSI [IEPEMEHHBIMU 1 0 22.12.2023

57 Cuctema 1ByX HEJIMHEHHBIX ypaBHEHUH C IByMsI IEPEMEHHBIMU KaK MOJEIb peabHOM 1 0 95.12.2023
CUTYyalluu

58 Cucrema 1ByX HEJIMHEWHBIX YPABHEHM C IBYMs IEPEMEHHBIMU KAK MOJIENb PEAIBHON 1 0 95 12 2023
CUTYyaIuu

59 Cucrema 1ByX HEJIMHEWHBIX YPABHEHM C IBYMs IEPEMEHHBIMHU KAK MOJIENb PEAIBHOU 1 0 98.12.2023
CUTYyaluu

50 Cuctema IByX HEJIMHEHHBIX ypaBHEHUH C IBYMs EPEMEHHBIMH KaK MOJIEb peabHON 1 0 99.12.2023
CUTYyalluu

61 CucrteMa HETMHEMHBIX YPaBHEHUH C TapaMeTpoOM 0 08.01.2024

62 Cucrema HETMHENHBIX YpaBHEHUI ¢ TapaMeTPOM 0 08.01.2024




63 Cucrtema HEMMHEHHBIX YPaBHEHUH C TapaMeTpOM 1 0 11.01.2024
64 [Ipocreiimme HepaBEeHCTBA C IBYMSI IEPEMEHHBIMHA U UX CUCTEMBI 1 0 12.01.2024
65 KonTponbHas pabota mo Teme "YpaBHEHUs, HEPABEHCTBA U MX CUCTEMBI" 1 1 18.01.2024
66 [TonsaTue yncnoBoit mocieaoBaTenbHOCTH. KoHEuHbIe 1 OECKOHEUHBIE MTOCT. 1 0 15.01.2024
67 OrpaHuueHHas Mocaea0BaTeIbHOCTh. MOHOTOHHO Bo3pacTarolias (yObIBaroIIast) MOCII. 1 0 15.01.2024
68 CriocoObl 3agaHus HOCJIGI[OBaTeHBHOfTI/IZ OIMCATENbHEIN, TAOIUYHEIH, C IIOMOILBIO 1 0 19.01.2024
(bopMyIIBI N-TO YiIeHa, PeKypPEHTHBIN
69 Apudmerrdeckas 1 TeOMETPUIECKas TPOTPECCUU 1 0 22.01.2024
70 ApudmeTrdeckas 1 TeOMETPUYECKAs IPOTPECCUI 1 0 22.01.2024
71 CaoiicTBa 4eHOB apu(METHUECKON U T€OMETPUIECKON TPOrpeccuit 1 0 25.01.2024
72 CaoiicTBa 4ICHOB apu(METHICCKON U T€OMETPUICCKON TTPOrpeccuit 1 0 26.01.2024
73 ®opmyIbl N-To wieHa apuPMETUIECKON U TeOMETPHUECKOI MPOrpeccHii 1 0 29.01.2024
74 ®opMyIbl N-T0 YieHa apuhMEeTUIECKON U TEOMETPUUECKON TTPOTPeCcCHit 1 0 29.01.2024
75 ®opmyiiel N-To YjieHa apu(PMETHIECKON U TeOMETPUUECKON Iporpeccuit 1 0 01.02.2024
76 ®opMyIibl CyMMBI IEPBBIX N WIEHOB apU(PMETHUYECKON U T€OMETPHUECKON Iporpeccuit 1 0 02.02.2024
77 ®opMysbl CyMMBI IEPBBIX N WIEHOB apu(METHUECKON U TEOMETPUUYECKON ITporpeccuit 1 0 05.02.2024
78 ®opMyIibl CyMMBI IEPBBIX N WIEHOB apU(PMETHUYECKON U T€OMETPHUECKON Iporpeccuit 1 0 05.02.2024
79 3ajaun Ha TIPOILICHTHI, OAHKOBCKHUE BKJIAJBI U KPEIUTHI 1 0 08.02.2024
80 3amaun Ha MPOLEHTHI, AaHKOBCKHE BKJIAJIbl U KPEIUTHI 1 0 12.02.2024
81 3ajaun Ha TIPOIICHTHI, OAHKOBCKHUE BKJIABI U KPEIUTHI 1 0 12.02.2024
82 3amaun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIA/IbI U KPEIUTHI 1 0 15.02.2024
83 3ajaun Ha TIPOIICHTHI, OAHKOBCKHUE BKJIABI U KPEIUTHI 1 0 16.02.2024
84 3amaun Ha MPOLEHTHI, AaHKOBCKHE BKJIAJIbl U KPEIUTHI 1 0 19.02.2024
85 3ajaun Ha TIPOIICHTHI, OAHKOBCKHUE BKJIABI U KPEIUTHI 1 0 19.02.2024
86 [IpencraBnenne o CXOAUMOCTHU TOCIEOBATEIBHOCTH, O CYMMHPOBAHUN OECKOHEYHO 1 0 99 02.2024

yOBIBaIOIIEH T€OMETPUIECKOM TIPOTPECCUH




HpCHCTaBHGHI/IC 0 CXOAUMOCTH TOCICAOBATCIIBHOCTH, O CYMMHPOBAHUU OECKOHEUHO

87 . . 1 0 26.02.2024
yOBIBarOIIEH reOMETPUIECKOMN MPOTPECCHH
88 Meroa MaTreMaTH4eCKON MHAYKIIUU 1 0 26.02.2024
89 Meroa MaTeMaTH4YeCKON MHIYKITMH 1 0 29.02.2024
90 KonrtponsHas padora o reme "YncinoBbie MOCIEI0BATEIBHOCTH U ITporpeccun” 1 1 01.03.2024
91 Kopensb n-it crenenn. CBoiCTBa KOPHS N-i CTEIICHU 1 0 04.03.2024
92 Kopens n-it crenenu. CBoiicTBa KOpHs N-ii cTENeHn 1 0 04.03.2024
93 Kopens n-it crenenn. CBoiicTBa KOpHS N-i CTENIEHU 1 0 07.03.2024
94 Cremnens ¢ palliOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1 0 11.03.2024
95 CrteneHb ¢ pallMOHAIBHBIM TTOKa3aTeeM U €€ CBOMCTBA 1 0 11.03.2024
96 CreneHsb ¢ palMOHATBLHBIM MTOKA3aTeIeM U e€ CBOMCTBA 1 0 14.03.2024
97 ToxxmecTBeHHBIC TPEOOPA30BaHMS BRIPAXKEHUH, COIEpKAIIMX KOPEHb N-il CTeTIeHU 1 0 15.03.2024
98 ToxxecTBeHHBIE TPEOOPA30BAHMS BRIPAXKEHUHN, COIEPKAIINX KOPEHb N-il CTeTIeHN 1 0 18.03.2024
99 ToxnecTBeHHbIe TpeoOpa30oBaHus BBIpAKEHHH, CoJiepKalX KOpeHb N-il cTenenn 1 0 18.03.2024
100 ToxnecTBeHHbIe TPeoOpa30BaHUs BBIPAKEHHM, COEPKAIUX CTETIEHb C 1 0 91.03.2024
paloHaIbHBIM TTOKa3aTeNIeM
101 ToxnecTBeHHBIE TPe0Opa30BaHMUs BBIPAKEHHIA, COACPIKAINX CTEIICHb C 1 0 99 03.2024
paroHaTBFHBIM TTOKa3aTelIeM
102 KonTponbHas pabota mo Teme "CreneHs ¢ paliioHaIbHBIM MTOKa3zaTeneM" 1 1 04.04.2024
103 HOUBTopeHHe u 00001meHue. Yucna v BEIYUCIICHUS (3a1MCh, CPABHEHHUE, IEHCTBUS C 1 0 01.04.2024
JEHCTBUTELHBIMU YMCIIaMH, YUCIIOBAsT TIPSIMast )
104 HOUBTopeHHe u 0000menue. Yucna v BEIYUCIICHUS (3a11Ch, CPABHEHHUE, IEHCTBUS C 1 0 01.04.2024
JIeWCTBUTEILHBIMU YMCIIAMH, YHCIIOBAS TIPSIMast )
105 IToBTropenue u o6o0meHue. Yncna 1 BIYUCICHUS (TIPOLIEHTHI, OTHOIIEHUS, TPOTOPLIN) 0 05.04.2024
106 [ToBTOpenue u 0600menne. Yncna 1 BeUnUcaeHUs (TPOLIEHTHI, OTHOIICHUS, TIPOTOPIIN) 0 08.04.2024
107 [ToBTOopenue u o6o0meHue. Yncna 1 BBIYUCICHUS (pelIeHHe 3a1a4 U3 PeaIbHOM JKU3HN) 0 08.04.2024




108 [ToBTOpenue u 06006meHue. Urcna v BIYUCICHUS (pEIICHUE 3a/1a4 U3 PEATbHOMN KIBHN) 11.04.2024

109 [ToBTOpenue u 0600menue. Yncna u BeanucaeHus (OKpYyTrIeHUE, MPUOIMKCHHE, OLICHKA) 12.04.2024
[ToBTrOopenue u o6o0meHue. TekcToBbIe 3a1auM (PELICHHE TEKCTOBBIX 3a/1a4

110 P (b 15.04.2024
apru(pMETUYECKUM H alITeOpandecKuM CIIocoOamm)
[ToBTropenue u o6o0meHue. TeKCTOBbIE 3a7auu (PEIICHHE TEKCTOBBIX 33124

111 P ® 15.04.2024
apu(METHYECKUM U AIIreOpandecKuM Croco0amu)
[ToBTOpenue n 06o6menue. TekcToBbIe 3a1auu (PEIICHNE TEKCTOBBIX 33134

112 P (p 18.04.2024
apru(pMETUYECKUM H aJITeOpandecKuM CIIoco0aMM )
[ToBTrOopenue u o6o0mmeHue. TekcToBbIC 3a1auM (PEIICHHE TEKCTOBBIX 3a/1a4

113 P (b 19.04.2024
apru(pMETUYECKUM H aJITeOpandecKuM CIIoco0amMm)
[ToBTropenue u o6o0mmeHue. TekcToBbIe 3a1a4uM (PEIICHHE TEKCTOBBIX 3a/1a4

114 P ® 22.04.2024
apu(METHYECKUM U AITeOpandecKuM Crioco0ammu)
IToBTOpenue u o6o0meHue. TekcToBbIe 3aaul (pelIeHne TEKCTOBBIX 3a/1a4

115 P (P 22.04.2024
apu(pMeTHYECKUM U aIre0panyeckuM croco0amu)

116 [ToBTOpenue u 06061eHne. AnreOpanueckre BbIpaxkeHus (peodpa3oBaHue 95.04.2024
anreOpandecKux BhIPAKEHHM, COJEpKALINX CTENEHb C LEJIbIM [TOKa3aTeIeM) o

117 [ToBTOpenue u 06061eHne. AnreOpanueckre BbIpaxxeHus (peodpa3oBaHue 96.04.2024
anre0pandecKuX BBIPAKEHHA, COJAEPIKALINX CTEIIEHb C IeJIBIM ITOKa3aTeeM) o

118 IToBTOpenue u o6o0meHue. Anredpanyeckue BeIpaxkeHus (mpeodpazoBaHue 90.04.2024
anreOpandecKux BhIPAKEHHM, COJepKALINX CTENEHb C IeJIbIM MToKa3aTesIeM) o

119 [ToBTOpenue u 06061eHne. Anredpanueckre BbIpaxxeHus (peodpa3oBaHue 99.04.2024
anreOpandeckux BhIPAKEHHM, COAepKaINX apu(pMETHIECKUNA KBaJpaTHBII KOPEHb) o

120 [ToBTOpenue u 06061eHne. Anredpanueckre BblpaxxeHus (peodpa3oBaHue 03.05.2024
anredpanvecKuxX BhIpAKEHUH, coepKalux apupMeTHUEeCKU KBaipaTHbINA KOPEHb) R

121 IToBTOopenue u o6o0meHue. Anredpanyeckie BoIpakeHus (peodpazoBaHue 06.05.2024
anreOpandecKnX BBIPAKEHH, COACPIKAMX apu(PMETHIECKUNA KBaJpaTHBII KOPEHBD) e
IToBTOpeHue u 00001eHnE. ANreOpanyecKre BeIpakeHns (IIpeoOpa3oBaHue LEIBIX U

122 P P P (mpecdp 06.05.2024

JTPOOHO-palMOHATIBHBIX BEIPAKCHH )




[ToBTOpenue u o6o0ImeHue. Anredpanyeckie BoIpakeHus (Mpeodpa3zoBaHue ETIbIX U

123 - 1 0 10.05.2024
IpOOHO-PAIIMOHATIBHBIX BBIPAKEHHIA )

124 [ToBTOpeHUE U 0600IICHNE. Aﬂre613anquKHe BBIpaKEHUS (MpeoOpa3oBaHue LETbIX U 1 0 13.05.2024
JTPOOHO-pALIMOHATIBHBIX BBIPAYKEHUI )

125 [ToBTOpeHME 1 0000IIEHNE. AJ‘IF66[18.I/I‘1€CKI/IC BBIpaKEHHS (MMpeoOpa3oBaHUE ICIIBIX U 1 0 13.05.2024
IpOOHO-PAIIMOHATIBHBIX BBIPAKEHHIA )

126 [ToBTOpenue u 0600IeHne. Anredpandeckue BhIpakeHus (pa3ioKeHHe MHOTOYJIeHa Ha 1 0 13.05.2024
MHOYHUTEJIH, B TOM YHCJIE C UCIOJIb30BAaHUEM (OPMYJI COKPAIIIEHHOTO YMHOYKCHUS)

127 [ToBTOpenue u 0600IeHne. Anredpandeckue BhIpakeHus (pa3ioKeHHe MHOTOYJIeHa Ha 1 0 16.05.2024
MHOYHUTEJIH, B TOM YHCJIE C UCIOIB30BAaHUEM (OPMYJI COKPAIIEHHOTO YMHOKEHHS)

128 [ToBTOpenue u o6oOIIeHUe. AnreOpandecKkie BeIpakeHus (pa3ioKeHne MHOTOYICHA Ha 1 0 16.05.2024
MHOYHUTEJIH, B TOM YHCJIE C UCIIOIb30BAHUEM (POPMYJI COKPAIIIEHHOTO YMHOKEHHSI )

129 [ToBTOpenue u 0600IeHne. Anredpandeckue Bmpa)erHHs[ (MonenupoBaHue ¢ 1 0 17.05.2024
MOMOIIBI0 (hOPMYJT peaTbHBIX MPOIECCOB H SBIICHHIA)

130 OyHKIMH (IOCTPOEHUE, CBOMCTBA N3YUEHHBIX (DYHKIUH) 1 0 17.05.2024

131 IToBTOopenue u o6o0menne. PyHKIUHU (TOCTPOEHHUE, CBONCTBA U3YUEHHBIX (PYHKIIHUIT) 1 0 20.05.2024

132 [ToBTOpenue u 06061meHne. yHKIUU (TOCTPOSHHUE, CBOMCTBA N3YUEHHBIX (YHKIIHIT) 1 0 20.05.2024

133 IToBTropenue u o6o0menue. PyHKIUY (rpaduueckoe peleHre ypaBHEHUH U UX CHCTEM) 1 0 20.05.2024

134 [ToBTOpenue u 0606menne. yHkuu (rpadguueckoe peneHre ypaBHeHU! U UX CHCTEM) 1 0 23.05.2024

135 HToroBasi KOHTpOJIbHASA paboTa 1 1 23.05.2024

136 [ToBTOpenue u 0606menne. @yHKIUN (MOIETUPOBAHUE PEATTLHBIX MPOIIECCOB) 1 0 24.05.2024

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Anrebpa, 9 xmacc/ Mep3nsk A.l., IlomskoB B.M.; mox penakiuei
[Tononbckoro B.E., — M. : Benrtana-I'pad, 2021

Anrebpa: 9 kacc: caMoCTOATENbHBIE M KOHTPOJIBHBIE paOOTHI: TOCOOWE IS
yUaluxcs o011e00pazoBaTeNbHbIX yupexaeHuit/A.I'.Mep3isik,

B.b.Ilononckuit, E.M.PabunoBuy u ap., — M. : Benrana-I"pad, 2018

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

AnreOpa: 9 knacc: caMoCTOATENbHbBIE U KOHTPOJIbHBIE pa0OTHI: TOCOOUE IS
yYaIUXCs 0011e00pa3oBaTeNbHbIX yupexaeHuit/A.I'.Mep3isik,
B.Bb.Ilonounckuii, E.M.Pabunosuu u ap., — M. : Benrana-I'pad, 2018

Anrebpa: 9 kmacc. Meroauueckoe nocoodue/ E.B. byuko, A.I'.Mep3isk,

B.B.ITomouckwii, M.C. Sxup, — M. : Benrana-I"pad, 2020

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://ptlab.mccme.ru/vertical
https://myschool.edu.ru/
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