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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
oOpa3oBaHusA: OHA O0ECIEYMBAET U3YUYECHHUE IPYIUX JUCIHUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK M TyYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOJOKEHUsT 00pa3oBaHMs W ISl TOBCEAHEBHOW KWM3HU. PaszButue vy
OOy4alolINXCs HAYYHBIX TPEJCTABICHUH O MPOUCXOXKICHUH U CYIIHOCTH
anredpanyeckux abCTpaklMil, crnoco0e OTpPaKEHHS MAaTEeMaTUYECKOW HayKou
SBIICHUI M TIPOIECCOB B TPUPOJE H OOIIECTBE, POJIM MaTEMaTHYECKOTO
MOJICTMPOBAaHUS B HAYYHOM T[IO3HAHUM W B TIPAKTHKE CIIOCOOCTBYET
(GOpPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KA4ECTB MBIILICHUS, HEOOXOIUMBIX
JUISL aJanTalid B COBpeMEHHOM IudpoBoM obmiecTBe. M3yueHnue anreOpbl
o0ecrieurBaeT  pa3BUTHE yMeHHS  HaOMIOAaTh, CpaBHUBATh, HAXOJHTH
3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIIUICHHUS, CIIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOW JICHCTBUS, BBIBOJBI, (HOPMYIUPOBATH
yrBepxaeHusa. OCBOeHHE Kypca anreOpbl 00ecreunBaeT pa3BUTHE JIOTHYECKOTO
MBIIIJICHUST OOYYalONIUXCsl: OHM HCHOJB3YIOT JCAYKTHBHBIC M WHIYKTHBHBIC
paccyxnueHusi, 0000IIeHHe W KOHKPETH3aIMio, a0CTparMpoBaHHE W aHAJOTHIO.
OOyuenue anreOpe mpeanosaraeT 3HAYUTENBHBIA O0BEM CaMOCTOSATEIHLHOM
NESTENBHOCTH O0YyYaloUUuXcsl, TMO3TOMY CaMOCTOSITEIbHOE pellleHue 3aaad
0Oy4YaromMUMHUCS SBISIETCS pean3alueil AesITeIbHOCTHOTO PUHIIUITA 00yYeHUSI.

B crpyktype mnporpamMmbl y4ueOHOro Kkypca «Ajredpa» yriryOJI€HHOrO
U3Y4YEeHHs] OCHOBHOE MECTO 3aHUMAIOT COJEpP>KaTEIbHO-METOJUYECKUE JIMHHH:
«Yucna u BBIUKCICHUS», «AnreOpandyeckue BBIPAKCHUS», «YPAaBHCHHUS U
HepaBeHCTBa», «DyHkuum». Kaxmas w3 3THX copep:KaTeabHO-METOIUYECKUX
JUHUHN pa3BUBAECTCS Ha MPOTHKEHUH TPEX JIET U3YyUEHUs Kypca, B3aUMOACHCTBYS €
IpPYTMMH €ro JUHUSAMU. B Xole u3ydeHus Kypca OO0y4aroluMcs MPUXOAUTCS
JIOTUYECKHU PacCyKIaTh, UCTIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBsI3n
C 3TUM B MPOTPaMMy y4eOHOTro Kypca «Anredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEJCTABICHHBIE BO BCEX OCHOBHBIX pazjieliax MaTeMaTHYEeCKOTO
oOpa3oBaHUsS ®  CHOCOOCTBYIOIIME  OBJAJCHHUIO OOYYAIOIIMMHUCS  OCHOB
VHUBEPCAIBHOTO MaTeMaTH4ecKOro s3bika. CojepikaTeIbHOM W CTPYKTYPHOU
O0COOEHHOCTBIO YYEOHOTO Kypca «AIredOpa» SBISIETCS €ro WHTErPUPOBAHHBIN
XapakTep.

Conepxanve nuHUM «YWcia W BBIYHCICHUS» CIYXXUT OCHOBOM s
JaJbHEHIIET0 W3YYeHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOUIUXCs
JIOTUYECKOTO MBINUICHUS, (POPMUPOBAHUIO YMEHHUS TMOJIH30BATHCS AITOPUTMAMH, a
TaKKe TPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX ISl TIOBCEHEBHOM
KU3HU. Pa3BuTHE MOHATUS O YHCIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
CBS3aHO C PAINMOHATBHBIMA ¥ HUPPAIMOHATIBHBIMH YHCIAMU, (HOpMHUpPOBaAaHUEM



IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCJIE. 3aBEpUICHHWE OCBOCHHs YHCIOBOMN
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue JByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro Jisi pEeuIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX MIPEIMETOB U OKpYy:Karouiell peasbHOCTU. Ha ypoBHE OCHOBHOTO 00111€r0
oOpa3zoBaHus y4eOHBbII MaTepuan TPYNIUPYETCS BOKPYT  pallMOHAJIbHBIX
BBIpKEHUN. Anredpa JIEMOHCTPUPYET 3HAYEHUE MaTEeMaTHUKHU Kak sA3bIKa s
NOCTPOCHHSI MAaTEMaTUYECKUX MOJENe, OINUCAaHUA TPOLECCOB U  SBJICHUM
peanbHOro Mupa. B 3amaum oOydeHuss anredpe BXOASAT TakKe JdajbHEHIIee
pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHHS, HEOOXOIHMMOIo, B YAaCTHOCTH, HJis
OCBOCHHUSI Kypca HWH(OPMATUKH, U OBJIAJICHWE HaBBIKAMHM JICAYKTHBHBIX
paccyxnenuil. IlpeoOpa3oBaHue CHMBOJIBHBIX (OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpaXeHHUsI, CIIOCOOHOCTEN K MaTeMaTUYe€CKOMY TBOPUYECTRBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOydJaromuMHCcs 3HAHUN O (QYHKUIMAX KaK BaKHEWIEH MaTEeMaTHYECKOW MOJIeTU
JUTSL OMIMCaHUsl U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obOmectBe. M3ydeHne marepuana CIOCOOCTBYET Pa3BUTHIO Y OOydYarOIIMXCA
YMEHUS UCIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIbHBIE CPEJICTBA SA3bIKA MATEMATUKH —
CJIOBECHOTO, CMMBOJHMYECKOr0, TrpadMuecKoro, BHOCUT BKJIaJI B (OpMUpOBaAHHE
IPEACTaBICHUI O POJIM MaTEMAaTUKH B Pa3BUTUH [IUBWIN3ALUN U KYJIbTYPHI.

VYrnyOnénubrit Kypc anreopbl XapaKTepu3yeTrcs U3YUYEHUEM
JOTIOJIHUTENIBHOTO TEOPETHYECKOTO ammnapaTta W CBS3aHHBIX C HUM METOJIOB
pemieHust 3amady. AnreOpa SBISETCS S3BIKOM I ONMHUCaHUST OOBEKTOB U
3aKOHOMEPHOCTEM, CIYKUT OCHOBOM MAaTeMaTH4YeCKOro mozenupoBaHus. [Ipu
ATOM CaMU OOBEKTH MATEMATHUYECKUX YMO3AKIIOYEHUN M TPUHSITHIE B aireodpe
npaBWiia WX KOHCTPYHUPOBAHHUS  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  yYMEHHI
00OCHOBBIBATH U JIOKA3bIBATh CYXKJECHUS, PA3BUBAIOT MATEMATUUECKYIO HHTYHUIIUIO,
KpaTKO U HarJSIAHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHM U ydaT UX
npuMeHeHuto. Tem campiM anreOpa 3aHMMaeT OJIHO W3 BEAYIIUX MECT B
dbopMHUpOBAaHUN HAYYHO-TEOPETUIECKOTO MBIIIIICHUS 00YJIaIONTUXCS.

CornacHo yueOHOMY IUIaHy B 7-9 Kjaccax u3ydaercsi y4eOHBIH Kypc
«Anrebpay», KOTOpPBIM BKJIIOYAET CIEIYIOIIHE OCHOBHBIE pa3esibl COJAEpKaHUS:
«Uucna u BBIUMCICHUS», «ANreOpandeckue BbIpaXEHUA», «YpaBHEHUS W
HEPABEHCTBA», «DYyHKIUNY.

Ha u3ydenne yueOHOrOo Kypca «Anredpa» orBoautcs 408 gacos: B 7 kiacce
— 136 yacoB (4 yaca B Hepeno), B 8 kinacce — 136 yacoB (4 yaca B Henelnw), B 9
Kkiacce — 136 JacoB (4 4aca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

9 KUIIACC

Yucia v BbIYMCICHUS

Kopenp n-ii cremenn wu ero cBoicrtBa. CTeneHb C palMOHAIBHBIM
[o0Ka3aTeseM U €€ CBOUCTBA.

AJire0OpanydecKue BbIpasKeHU s

ToxaecTBeHHblE NpPeoOpa30oBaHUS BBIPAKEHUN, COAEpKAIIMX KOpeHb N-i
crenieHu. ToxaecTBEHHbIE MPEeOOPa30BAHUS BBHIPAKEHUN, COACPIKAIIUX CTEIEHb C
palMOHATIBHBIM [TOKA3aTEIIEM.

KBagpatHeiii TpéxuneH. KopHu KkBagpaTHOro TpéxwieHa. PaznmoxeHue
KBaJPAaTHOr'O TPEXUWIEHA HA JTUHEHHBIE MHOXKUTEH.

YpaBHeHUsS ¥ HEPABEHCTBA

bukBanparusie ypaBHeHus. [Ipumepsl TMpUMEHEHU METOJ0B PaBHOCUIIBHBIX
npeoOpa3oBaHuii, 3aMEHbl NEPEMEHHOM, rpadUyYecKoro METo/Aa MPU PEIICHUH
ypaBHEHUM 3-i U 4-i CTENIEHE.

Pemenue apoOHO-paliMOHaNbHBIX YPaBHEHUH.

Pewienne cucrem ypaBHEHU ¢ JByMs NIEpEMEHHBIMU. PellieHne mpocTeimmx
CUCTEM HEJIMHEWHBIX ypaBHEHHMU ¢ ABYMs nepeMeHHbIMHU. ['paduueckuii meron
pelIeHnsl CHCTEMbl HEJIMHEHMHBIX YpaBHEHUM C AByMs NepeMeHHbMU. Cucrema
IBYX HEJIMHEWHBIX YPaBHEHWI C JBYMS NEPEMEHHBIMH KaK MOJEIb pealbHOU
CUTyaluu.

YucnoBele HepaBeHCTBA. PenieHne NTMHEMHBIX HEPABEHCTB. JloKa3aTenbCTBO
HEPaBEHCTB.

KBagpaTHbie HepaBeHCTBa C OJHOW MEPEMEHHOW. PelieHue KBaapaTHBIX
HEPABEHCTB IPaQUUYECKUM METOJAOM M METOJIOM HMHTEPBAJIOB. METOJ MHTEPBAJIOB
JUISl pallMOHAJIBHBIX HEPABEHCTB. [IpocTelime HepaBeHCTBa C ITapaMeETPOM.

Pemrenne TeKCTOBBIX 3a/1a4 € IIOMOILBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ 1ByMs mepeMeHHbIMH. PelieHue HepaBeHCTBA € JBYMS
nepeMeHHbIMH. CHCTEMBI HEPaBEHCTB C JBYMs TMepeMeHHbIMH. [ 'paduueckwii
METOJ| PEIICHUS CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMU.

DyHKIUN

Oynkmus.  CBoiictBa  GyHKIMA:  Hymd  QYHKIWH,  OPOMEXKYTKH
3HAKOIMOCTOSIHCTBA (DYHKIIMHU, MPOMEKYTKH BO3pacTaHusl U yObIBaHUSA (YHKIIUH,
4ETHBIC U HEUETHBIC (DYHKIIMH, HANOOJIbIIIEe U HAUMEHBITIEe 3HAYCHUS (YHKITUU.

KBagpatnunass ¢ynkuuss u e€ cBoictBa. Mcmonp3oBaHuE CBOMCTB
KBagpaTuyHo  (GyHKuuu 1ns  pemieHuss  3agad.  [loctpoenme  rpaduka
kBagpatuyHoil (Qynkuuu. I[lonoxkenue rpaduka KBaapaTUYHOW (QYHKIUU B



3aBHCHMOCTH OT €€ Kod(durmentos. ['paduku Gyrkimii y =ax?, y = a(Xx — m)>uy
= a(x — m)? +n. ITocTpoenune rpahMKoB HYHKIMI ¢ ITIOMOIIBIO TPe0OPa3OBaHH.

HpobHo-nuHeitHas ¢pynkuus. McenenoBanue QyHKIUMN.

OyHkus Y = X" ¢ HaTypaJlbHBIM MTOKa3aTeseM N u e€ rpaduxk.

YucJi0BbIC MOCTAEA0BATEIbHOCTH M MPOrPecCuH

[lonsiTue wumcnoBoil mnocnenoBaTenbHOCTU. KoHeuHble UM OECKOHEUHBIE
ocaen0BaTeNbHOCTH.  OrpaHudeHHass  MOCIEN0BAaTEIbHOCTb.  MOHOTOHHO
Bo3pacrtatomias  (yObIBaromiasi)  mocienoBaTeabHOCTh.  CrmocoObl  3ajaHus
NOCJIEIOBATENIbBHOCTU: OMKUCATENbHbIN, TaOJUYHBINA, C MOMOIIbIO (OPMYINBI N-TO
YJIeHa, PEKYPPEHTHBIM.

Apudpmernyeckas U reoMmerpuyeckas mnporpeccuu. CBOHCTBa 4YJIEHOB
apugmeTnyeckoil U reoMerpuueckoil mporpeccuit. dopmynasl N-ro  uigeHa
apumeTnieckol U reomeTpuyeckoi nporpeccuid. dopmysbl CyMMBbl MEpPBBIX N
YJICHOB apu(METUUECKOW U TeOMETPUUECKON mporpeccuii. 3ajaur Ha MPOLICHTHI,
OaHKOBCKHE BKJIA/bl, KPEJAUTHI.

[IpenacraBieHne O CXOAMMOCTH MOCJIEAOBATEIBHOCTH, O CYMMHUPOBAHUU
0EeCKOHEYHO yObIBaIOIEH T€OMETPUUYECKOM IPOrPECCUH.

Meton matematuyeckor nHaykuuu. [Ipocreimme npuMepsl.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBI YUEGHOI'O
KYPCA «AJITEBPA» HA VYIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBUIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHMS IPOTPaMMbl [0 MAaTEMaTHKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpMOTHYECKOr0 BOCIIMTAHUSA:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaT€MaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSM  POCCHUUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JTOCTH)KEHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) rpa:kKIaHCKOro0 M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TPy10BOI0 BOCTIMTAHMS

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a]ay
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
OCTPOCHUEM MHANBUIYATBbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEHICHHWH, pPaCCYXICHUW, YMEHHUIO BHIEThH
MaTeMaTH4YECKAE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTE!l HAYYHOI'0 NO3HAHMS:

OpPUEHTAallUEd B JIESITEIbHOCTH Ha COBPEMEHHYIO) CHCTEMY HAY4YHBIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOJbLI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HAyKH Kak CQepbl UYeIOBEUYECKOU
NEATENBbHOCTH, 3TANOB €€ pa3BUTHA U 3HAYMMOCTH JUIS PAa3BUTHS LMBUWIM3ALUH,
OBJIQJICHUEM SI3BIKOM MAaTE€MAaTUKH U MAaTEMaTHYECKOM KYJIbTYpPOH KaK CpEICTBOM
MO3HAHUSI MUPA, OBJIAJICHUEM HAaBBIKAMM UCCIIEIOBATEIBCKON AEATENbHOCTH,

6) ¢pusnueckoro BOCHUTAHUSA, (POPMHUPOBAHUSA KYJIbTYPHI 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:



TOTOBHOCTBHIO TPUMEHSTh MaTEMaTUYECKHWE 3HAHUS B HWHTEpPEcax CBOETo
30POBBS, BEICHUS  3J0POBOTO  00pa3za  KWM3HU  (370pOBOE  MHTAaHUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTh), C(OPMUPOBAHHOCTHIO HaBBIKA peQEKCUH, MPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO )K€ MpaBa APYroro 4eJIOBeKa;

7) 3KOJIOTHY€eCKOT0 BOCTIMTAHMS :

OpUEHTAIIMEH HAa MPUMEHEHUE MAaTeMAaTHUYECKUX 3HAHUM ISl PEIICHUS 3a/1ad
B 00JacCTH COXPAaHHOCTU OKPYXAIOIIEH Cpeabl, IJIaHUPOBAHUSI TIOCTYIKOB U
OIICHKM HMX BO3MOXKHBIX TOCIEICTBUI JIsI OKPYXKAIOIIEH Cpeiabl, OCO3HAHHEM
100aJIBLHOTO XapaKTepa AKOJOTHUECKUX POOJIeM U MyTel UX PeIICHUs;

8) ajanTanuM K U3MEHAWIIMMCS YCJOBUSIM COUMATLHON U MPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCIIOBHUSX HEONPEACIEHHOCTH, MOBBIIMICHUIO
YPOBHSI CBOCH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO AEATeIbHOCTh, B TOM YHUCTIE
YMEHUE YUYUTHCA Yy JPYTUX JIIOAEH, MpUOOpeTaTh B COBMECTHOM JIESITEIHHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIBITA JPYTHUX;

HEOOXOAUMOCThIO B ()OPMHUPOBAHUN HOBBIX 3HAHUH, (GOPMYJIUPOBATH UJICH,
MOHSTHUS, TUIOTE3bl 00 O0OBEKTaxX U SIBJICHUSX, B TOM UHCJIE paHEEC HEWU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUNA W KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CUTYaIllMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble pPEIIeHUs W JAeUCTBHs, (DOpMYyIHUpOBaTh M OICHUBATH PUCKH H
NOCTEICTBUS, (HOPMHUPOBATH OTIBIT.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynbrare oCBOCHHS TpOTrpaMMBI TI0 MaTeéMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst 0yayT chopMupoBaHsl MeTanpeaMeTHbIe
pe3yJibTaThl, XapaKTepU3yIOIIHECs OBJIaJICHUEM YHHUBEPCATLHBIMU
MO3HABATEIFHBIMU  JEUCTBUSAMH,  YHHUBEPCATbHBIMH  KOMMYHUKATHBHBIMU
JIEUCTBUSIMU U YHUBEPCAIBHBIMU PETYIISITABHBIMU JICHCTBUSAMH.

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:

BBISIBIIATh M XapPaKTEPHU30BaTh CYIICCTBEHHBIE MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TOHATHUH, OTHOIICHHH MEXAY TOHATHAMH, (HOPMYIUPOBATH
omnpeeIeHUs TTOHSATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KiIacCU(PUKAIIUH,
OCHOBaHMS 711 0000IIEHNS U CPAaBHEHUSI, KPUTEPUH TIPOBOAUMOTO aHAJIN3a;



BOCTIpUHUMATh,  (QOpPMYyIMpOBaTH W  MPEoOpPa3OBBIBATH  CYXKIACHHS:
YTBEpAUTENbHBIC U OTPUIIATENbHBIC, EAMHUYHBIC, YACTHBIC U O0IIUE, YCIOBHBIC;

BBISIBIIATH MaTeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNS
B (pakTax, JaHHBIX, HAOMIONEHUSX M YTBEP)KICHUSX, MpeAsiaraTb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNN;

JeNiaTh BBIBOJBI C WCIOJB30BAaHMEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHHH 110 aHAJIOTHH;

pa3dupaTh 0Ka3aTeabCTBA MAaTEMAaTHYECKUX YTBEPKICHUH (MPSAMBIE U OT
NPOTHBHOIO), TPOBOAUTH CAMOCTOSTENIBHO JOKAa3aTeNbCTBA MaTeMaTHYECKUX
¢dakTOB, BBICTpaMBaTh ApryMEHTAIMIO, MPUBOAHWTH MPHUMEPHI U KOHTPIPHUMEPHI,
NPUMEHSATh METOJl MaTeMaTHYeCKOH WHAYKIIHH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHus;

BbIOMpaTh crnoco® pemeHuss y4yeOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BApMAHTOB  pEIICHUs, BBIOMpATh Haubolee TOAXOASIMHUNA C  Y4ETOM
CaMOCTOSITETTLHO BBIICICHHBIX KPUTEPHUEB).

Bba3oBble ucciieqoBaTebcKue AeiicTBHSA:

UCTIOJIh30BaTh BOMPOCHl KAaK HCCIIECNOBATEIBCKHA HHCTPYMEHT ITO3HAHUS,
GopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIME  MPOTUBOpEYHE,  Mpodiemy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE M JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH IO CaMOCTOSATEIBHO COCTABIEHHOMY IUIAHY SKCIEPUMEHT,
UCCJIEIOBAaHHWE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oOBeKTa,
3aBUCUMOCTEN 00BEKTOB MEXY COOOM;

CaMOCTOSITEILHO (OPMYJIIMPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yibTaTaM
NPOBENEHHOTO  HAOJIONIEHUS,  HWCCJEJIOBAaHUS, OKCIIEPUMEHTA,  OLICHUBATH
JI0OCTOBEPHOCTD MOTYUYEHHBIX PE3YIHTATOB, BHIBOJOB U 0000IIECHHUI;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BBIJIBUTATH
IPEIOJI0KEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJIATh HEIOCTATOYHOCTh W M30BITOYHOCTh HMH(OpPMAIMM, JaHHBIX,
HEOOXOAUMBIX JUIsl pelIeHUs 3a1a4u;

BBIOMpATh, AHAIU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETHUPOBATH
MH(GOPMAIUIO PA3IUYHBIX BUAOB U (POPM MPEICTABICHHUS;

BeIOMpaTh (GopMmy TmpeAcTaBieHHWS HWHGOPMAIMK ¥ WLIIOCTPUPOBATH
pelaeMble 3a/1a4d CXeMaMU, TuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIUAMU;

OLIEHMBATh HAAEKHOCTh MH(OPMALIUU MO KPUTEPHSIM, MPEATOKEHHBIM WU
c(hOopMyITUPOBAHHBIM CAMOCTOSTEIBHO.



KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBUSA

BOCTIPUHUMATH U (DOPMYIUPOBATEH CY)KIICHHUS B COOTBETCTBUU C YCIOBHUSIMU U
HensiMu  OOIIEHUS, SCHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUYKY 3PCHHS B
YCTHBIX W MHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHUS IO XOAYy pEIICHUS 3aJaud,
KOMMEHTHPOBATh TIOJYYCHHBIN Pe3yJIbTaT;

B X0/1e OOCYXKIEeHHs 3aJaBaTh BOMPOCH MO CYIIECTBY OOCYKIaeMOW TEMBI,
npoOJieMbl, pemiaeMol 3aJadd, BBICKA3bIBaTh WJCH, HAICICHHBIE Ha IIOHMCK
pEIICHMS, COIMOCTABIATh CBOM CYXACHHUS C CYXKICHUSIMU IPYTHMX YYaCTHHKOB
auanora, oOHapyXHBaTh Pa3lUYMe W CXOJCTBO MO3MIIHMHI, B KOPPEKTHOU (opme
GopMynupOBaTH pa3HOTIIACHS, CBOM BO3PAKCHHS,

NPECTABIIATh PE3yNbTAaThl PEIICHUS 3a/la4yd, dKCTIEpUMEHTa, MCCIEI0BaHus,
NPOEKTa, CaMOCTOSITENILHO BBIOMpaTh (hOpMaT BBICTYIUICHHS C Y4ETOM 3ajad
NpEe3eHTAIlU 1 0OCOOEHHOCTEH ayTUTOPUH;

NOHMMATh M HCIIOJIH30BaTh MPEHMYIIECTBA KOMAaHJHOW W WHIMBUIYATbHOM
paboThl TMPHU peHICHUH Y4YeOHBIX MaTEeMaTHYECKUX 3ajad, NPUHUMATH IIEJhb
COBMECTHOW JESITENbHOCTH, IUIAHUPOBATH OpPTaHU3AIMI0 COBMECTHOW padoTHI,
pacmpenensiaTh BUABI padoT, JTOTOBapHBATHCS, OOCYKIaTh IMPOILECC M PE3yNIbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B TPYNIOBHIX GopMax paboThl (0OCYXIeHHs, 0OMEH MHEHHI,
«MO3TOBbI€ IITYPMB» W HWHBIE); BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPJIUHUPOBATH CBOU JEUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayecTBO pe3yibTaTa W KayeCTBO CBOEro BKJIaga B OOIIMI pe3yiapTaT 10
KpUTEPUSIM, CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeiicTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JUIsl PEIICHHS] B JKU3HEHHBIX W YYEOHBIX CUTYyaIHSX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MOAXOAAX MPUHATUS PEIICHUH (MHANBUAYaIbHOE,
IPYIIIIOBOE);

CaMOCTOSATETILHO COCTABJIATH IIJIAH, aJTOPUTM pEIIeHHs 3anadu (WId ero
94acTh), BBIOHMpaATh CIOCOO pEHICHUS ¢ YYETOM HMCIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BaAPUAHTHI
pENIeHH ¢ y9€TOM HOBOM MH(OPMAITUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII NHTE/LIEKT:

BJAJ€Th COCO0aMH CaMOIPOBEPKH, CAMOKOHTPOJISL Ipoliecca U pe3yibTaTa
pEIICHHS] MaTeMaTHYEeCKOM 3a/1aui, CAMOMOTHBAITNH U pedIIeKCHH;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3a7a4H,
BHOCUTh KOPPEKTHBBI B JIEATEITLHOCTh HAa OCHOBE HOBBIX OOCTOSTEILCTB,
HaWJICHHBIX OMUOOK, BHISIBJICHHBIX TPYIHOCTEH;



OLICHMBAaTh COOTBETCTBHUE pe3yJbTaTa ACSATEIBHOCTU MOCTABICHHOW LIEIU U
YCIIOBUSAM, OOBACHITh MPUUMUHBI JOCTHKEHHS WU HEJOCTHIKEHUS LEIH, HAXOIUTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BbIp@)KaTh 3MOLMHU IMPU HM3YYEHUHU MaTEMaTHYECKMX OOBEKTOB M (DaKTOB,
JaBaTh HYMOLIMOHAJIBHYIO OLICHKY pELICHUs 3a/1a4u.

NPEAMETHBIE PE3YJIbTATBI

K koHiy oOydenust B 9 kiacceoOyqaroniics MOAyduT CICAYIOMNE TPEAMETHbIE
pe3yJIbTaTHhI:

Yucaa v BbIYMCICHUS

CBoOOIHO oOmepupoBaTh TOHATUAMHU: KOpPEHb N- CTENEeHH, CTENeHb C
pallMOHANIBHBIM MOKAa3aTeNieM, HaxOAUTh KOPEHb N-l CTENEeHu, CTENEHb C
palMoOHAJIbLHBIM TIOKA3aTeJIeM, HCIOJIb3YysS TPH HEOOXOJIUMOCTH KAaJbKYJISATOP,
MPUMEHSITh CBOMCTBA KOPHS N-il CTENEHU, CTETIEHU C PAIlMOHATIBLHBIM MTOKA3aTeIeM.

Hcnonb3oBaTh MOHSATHE MHOXKECTBA JACHCTBUTEIBHBIX YMCE MPU PEHICHUU
3a7a4, TPOBEJCHUMN PACCYKIACHUN U JOKA3aTEJIbCTB.

CpaBHUBaTh MW yHOPSAJOYMBATH JEUCTBUTEIBHBIC UHCHIA, OKPYIJISTH
JNEUCTBUTEIIBHBIE YNCJIA, BBIIOJIHATH NMPUKUIKY PE3yJIbTaTa BBIYUCICHUM, OLICHKY
YUCJIOBBIX BBIPAKECHUM.

AsireOpanyeckue BbIpasKeHUS

CB00OOIHO oOmepUpoBaTh MOHATHEM KBAJAPATHOTO TPEXUIIEHA, HAXOIUTh
KOPHHU KBaJAPaTHOTO TPEXUJICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA JIMHEWHBIE MHOKUTEIIH.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHEWHBIE M KBAaJpAaTHBIE YpPABHEHUs, YPAaBHEHHMS, CBOISIIMECS K
HUM, IPOOHO-pAIIOHATILHBIE YPAaBHEHUS.

PemaTe Hecllo)KHbBIE KBaApaTHBIE YPABHEHUSI C ITAPAMETPOM.

Pemate nuHeliHbIE HEpaBEHCTBAa, KBaJApaTHbIC HEPABEHCTBA, HCIOJIb30BaTh
METOJI WHTEPBAJOB, M300pakaTh pPEIICHHE HEPABEHCTB HA YHUCIOBOW MPSMOM,
3aIIMChIBaTh PEIICHUE C MOMOIIBK CUMBOJIOB.

Pemate cuctemsl ABYX JIMHEMHBIX YPAaBHEHHUW C JABYMS NEPEMEHHBIMHU U
CHUCTEMBI IBYX YPaBHECHHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIICTCS JIMHEUHBIM.

PemaTe Hecl10)KHBIE CUCTEMBI HEJTMHEWHBIX YPABHEHHM C ITAPAMETPOM.

[IpuMeHsaT, METOABl PABHOCHIIBHBIX MPEOOPA30BaAHUI, 3aMEHbI IEPEMEHHOI,
rpadudeckoro MeTojia Ipy perieHN YpaBHEeHU 3-i1 1 4-11 CTeTIeHEe .

Pemate  cuctembl  JIMHEMHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJAPATHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CUCTEMBbI
HEPABEHCTB HA YHCJIOBOM NMPSMOM, 3alMChIBATH PEIIEHNUE C TOMOIIBI0 CUMBOJIOB.



Pemiath ypaBHeHUs, HEpaBEHCTBA W HX CHUCTEMbI, B TOM UYHCIE C
OTpaHUYEHUSIMU, HATIPUMED, B LIEIbIX YHCIIaX.

IIpoBoauTh McCClIENOBaHUs YPABHEHUN U CUCTEM YPaBHEHHUM, B TOM YHUCIE C
MPUMEHEHUEM TpadUyecKuxX TMpeacTaBieHud (ycTaHaBluMBaTh, HUMEET JIU
ypaBHEHUE WU CHCTEMa YypaBHEHUU pEIICHUs, €CIM HMEET, TO CKOJbKO, U
npouee).

Pemiath TeKkCTOBBIE 3ajauM alreOpauvdecKuM CIOCOOOM € TOMOIIBIO
COCTaBJICHUS YPaBHEHUI, HEPABEHCTB, UX CUCTEM.

Hcnonw3oBaTh ypaBHEHHS, HEPAaBEHCTBA U HMX CHUCTEMBI IS COCTABJICHUS
MaTeMaTHUYEeCKOM MOJENN peaJbHOW CUTyallud WIA TNPUKIAJHON 3ajayw,
UHTEPIPETUPOBATH MOJTYUYEHHbBIC PE3YIbTATHl B 3aJJaHHOM KOHTEKCTE.

YucaoBbie M0CJI€10BATETHLHOCTH W MPOTrPeccuu

CBoOOMHO OMEpUPOBATH TMOHATUSAMH: 3aBUCUMOCTh, (QYHKIMS, Tpaduk
byHKIIMKM, TIpsAMas MPONOPIMOHANBHOCTh, JHUHEHHas (YHKIUA, oOpaTHas
POIMOPLMOHATIBHOCTB, MMapaboia, runepoosa, KyCouHo-3aqanHas yHKIHs.

Uccnenoath PyHkiuio o e€ rpaduky, yCTaHaBIMBATh CBOMCTBA (DYHKITUIA:
o0JlacTh OmpeeneHns, MHOXXECTBO 3HAYCHUH, HyIM (QYHKIUH, MPOMEKYTKH
3HAKOIMOCTOSHCTBA, TIPOMEXKYTKA BO3pacTaHWsi U yObIBaHUS, UETHOCTh U
HEYETHOCTh, HAaMOOJIbIIIEe U HAUMEHbIIIEe 3HAUCHUS, ACUMIITOTHI.

Pacnio3naBaTh kBajpaTuyHyro QyHKIMIO 1O (popmyse, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIIUN U3 pealbHOU KU3HU, PUZUKH, TEOMETPUH.

Onpenensate noyioxkeHue rpaduka KBaJpaTUYHONW (DYHKIMH B 3aBUCHUMOCTHU
oT e€¢ K03 PUIUEHTOB.

Ctpoutrp rpaduk  KBaApaTUYHOM  (PYHKIMH, OIHUCHIBATH  CBOMCTBA
KBaApaTHIHOU PYHKIIMH 1O €€ rpaduKy.

Hcrnonp30BaTh CBOMCTBA KBAAPATHYHOU (PYHKIIUU JIJIST PEIICHUS 3a1a4.

Ha npumepe kBagparuunoit pyHkiuu crpouts rpaduk Gpyukuuu Y =af(kx +
b) + ¢ ¢ momomkto ipeodpazoBanuii rpaduka Gyrakouu y=Ff(x).

WNnnroctpupoBaTh ¢ TOMOIIBIO TpaduKka peasbHYI0 3aBHCHMOCTb WM
MIPOLIECC MO UX XapaKTEPUCTUKAM.

ApupmMeTnyecKas U reOMeTpUYeCKasi MPOrpeccuu

CB0OOIHO OTIEpPUPOBATH MOHATUSIMHU: TIOCTIEIOBATEIILHOCTD, apudMeTHdecKas
Y TEOMETPUYECKas MPOrPECCUH.

3amaBaTh TOCIEOBATEIPHOCTH PA3HBIMH  CIOCOOAMU:  OMUCATEIHHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (OPMYITBI N-TO YIeHA, PEKYPPEHTHBIM.

BeIMONHATS  BBIYKMCIIGHUS C  HWCHOJB30BaHWEM (opMyn N-ro  diieHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

N300paxaTh uYjeHbl TOCJIEIOBATEIIBHOCTH TOYKAMU Ha KOOPAWHATHOU
IJIOCKOCTH.



Pemates 3agaum, CBS3aHHBIC C YHCIOBBIMH ITOCIIEIOBATEIHHOCTSIMH, B TOM
YHCIIC 33a/1a4U U3 PeaTbHOM JKU3HU (C UCIOJIB30BAaHUEM KaJbKYJIATOPA, ITUGPOBBIX
TEXHOJIOTHH).

Pacrio3HaBaTh W NPUBOAUTH TNPUMEPHI KOHEYHBIX W  OECKOHEUYHBIX
MOCJICTIOBATEIPHOCTEH,  OTPAHUYCHHBIX  IOCIICIOBATEIBPHOCTEH, MOHOTOHHO
BO3pacTaronux (yObIBAIOIINX ) MOCIEI0BATEILHOCTEH.

HMeTh npeIcTaBICHHE O CXOUMOCTH TIOCTIEIOBATEIIbHOCTH, YMETh HAXO/IUTh
CyMMYy O€CKOHEYHO YOBIBAIOIIEH T€OMETPUUECKON TPOTPECCHUHU.

[TpuMeHATH METOT MAaTEMAaTHUECKOW WHIYKIIUU TP PEIICHUH 3a/1a4.



Cucrema OICHUBAHUSA TOCTUKCHUS IIJIAHUPYEMBIX PE3YJIbTATOB I10
MaTEeMaTHKE

O1ieHKa YCTHBIX OTBETOB 00YyYalomUXCs M0 MaTeMaTUKE:
O1MeTKa «5» CTaBUTCS, €CIIM 00YUaOIINIICS:

o IIOJIHO pACKpbLI COJEp)KaHWE MaTepuasa B 00beMe, IPEeIyCMOTPEHHOM
pPOrpaMMoi y4eOHHUKOB,;

o W3JOKWJI Marepuajg TPaMOTHBIM SI3bIKOM B ONPEACICHHOW JIOTMYECKOU
IIOCJIEA0BATENBHOCTH, TOYHO MCIOJIB3YySl MAaTeMaTH4YECKyl0 TEPMUHOJIOTHIO U
CUMBOJIHKY;

e TPaBUJIBHO BBIMOJIHWI PUCYHKH, YEPTEKH, TpaduKy, COMYTCTBYIOIIHNE OTBETY;

o MOKa3aJl YMEHUE WLIIOCTPUPOBATH TEOPETUUYECKHUE IOJOKEHHUS KOHKPETHBIMU
npUMepaMu, MPUMEHATh UX B HOBOM CUTYallMM MPHU BHINOJHEHUH MPAKTUUYECKOrO
3a/1aHUs;

o MPOAEMOHCTPUPOBAJ YCBOCHHME PAaHEE HM3YUYEHHBIX COMYTCTBYIOLIUX BOIIPOCOB,
c(hOpPMHPOBAHHOCTh M YCTOMYMBOCTH HCIOJB3YyEMbIX IPHU OTBETE HABBIKOB H
YMEHHU;

¢ OTBEYAJ CAMOCTOSTEIBHO 0€3 HABOJAILINX BOIPOCOB YUUTEIS.

Otmerka «4» CTaBUTCA, €CJIHN O6yanOHII/II>JICSI OTBCTHUII IIO Tp€6OBaHI/I$IM Ha

OTMCTKY ((5», HO IIpHU 9TOM UMCCT OAUH U3 HCIOCTATKOB!

e B HN3JI0KCHHUHN AOITYHICHBI HeOOoJIbIIINE HpO6CJIBI, HC HCKa3uBIIHNC
MAaTCMATUYCCKOC COACPIKAHUC OTBCTA,
e JONYIICHLI 1-2 HCOO4YCTa IIpH OCBCIOCHHU OCHOBHOIO
COACpKaHuA
OTBCTA, UCIIPABJICHHLIC I10 3aMCUYAHNIO YUUTCIIA,

e JIONyIICHBI oOmuOKa wiIu ©Oojee JBYX HEJAOYETOB TIPH  OCBCIICHHUH
BTOPOCTEINEHHBIX BOMPOCOB WJIM B BBIKJIAJKaX, JErKO MCIPABICHHBIC IO
3aMEYaHHIO YUUTES.

OTmMeTKa «3» CTaBUTCS, €ClId 00yJaromuiics:

e HEMNOJHO WM HEMNOCIEA0BATEIbHO PACKPBUI COAEpPXKAHUE MaTepualia, HO
Mmokazaja oOmiee IMOHMMaHHE BOIpOca H  IPOJEMOHCTPUPOBAI  YMCHWS,
JIOCTAaTOYHBIE JJI JaJbHEHIIET0 YCBOECHHS MPOrPAMMHOTO MaTepHualia;

e WMEN 3aTPYAHEHHUS WX JOMYCTWJ OMUOKKM B OMNPEACICHUU TIOHITHH,
WCTOJIb30BAHUA ~ MATEMATUYECKOM  TEPMHUHOJIOTHHM, YEpTEeXKaxX, BBIKJIAJKaX,
HCTIPABJICHHBIE TTOCJIE HECKOJIBKUX HABOISIIIUX BOIIPOCOB YUUTEIIS;

e HE CHPABWICS C MPUMEHEHUEM TEOPUM B HOBOW CHUTYAIlUM IPU BBHINOJIHCHUH
MPAKTUYECKOTO 3aJaHusl, HO BBIMIOJHWI 3aJaHusl 00sA3aTeIbHOTO YpPOBHS
CJIOKHOCTH I10 JITAaHHOM TeMe;

e IPU 3HAHMHM TEOPETUYECKOTO  MaTepuajga  BbISIBJICHA  HEJOCTAaTOYHAs
c(hopMUPOBAHHOCTH OCHOBHBIX YMEHHUW U HABBIKOB.



OTMeTKA «2»CTaBUTCSA, €CJIU 00yUYarOIINIICS:

e HE PacKpbll OCHOBHOI'O COZIEpKaHUs y4eOHOro MaTepuana;

o OOHapyXXwWJl HE3HAHHME WM HETMOHMMaHUE OOoJbIIeH Wi Hanbojee BaKHOU
4acTH y4eOHOIro MaTepuana;

o JOMYCTWJ OWIMOKA B ONPEAENICHUHU TMOHATUM, TPHU  HCHOJIB30BAHUU
MaTeMaTUYecKOil TEPMUHOJIOTMH, B PHUCYHKaxX, dYepTexkax Wiau rpadukax, B
BBIKJIJIKaX, KOTOPBhIE€ HE HCHPABIICHbI MOCJIE HECKOJbKMX HABOSAUIUX BOIPOCOB
YUUTEJIS.

OleHka NUCHbMEHHBIX MPAKTHYECKHUX, CAMOCTOSTEJbHBIX M KOHTPOJBLHBIX
padoT yvammxcs
OT1MeTKa «5» CTaBUTCS, €ClM 00YUYaOIINIICS:

+ Brimonaun padoTy NoaHOCTHIO;

o« He pomyctun mnpoGenoB W OWMOOK B JIOTMYECKMX PACCYKIEHUSAX U
00OCHOBAHHH;

« He nonmyctun maremaTuueckux ommOOK B pelICHUN.

OTrMeTKa «4» CTaBUTCS, €CIIU 00yUYaIOIIUNACS:

e BpimmomHun pabGoTy TOJHOCTBIO, HO OOOCHOBAHUS IIaroB  pElICHUS
HEJOCTAaTOYHBl (€cli  yYMEHHE OOOCHOBBIBAaTH PACCYXKIACHUS HE SBISIOCH
CHEIUATBHBIM 00bEKTOM MPOBEPKHU);

o JIOMYCTWJI OJHY OIUOKY WM 2—3 HeJo4YeTa B BBIKJIAJKAX, PUCYHKAX, YepPTEKax
win rpadukax (eciu 3T BUABI paOOThl HE SIBISUIMCH CIEHUAIBLHBIM OOBEKTOM
MIPOBEPKH ).

OtMeTKa «3» CTaBUTCS, €CITU 00yUYaIOIIUIACS:

e BIIQJICCT 00s3aTEILHBIMU YMEHUSIMHU TI0 TIPOBEPSIEMOI TeMe;

e JIONyCTHJ OoJyiee OAHOW OMMOKKM WM Oojee 2—3 HEIOYETOB B BBIKJIAQJIKAX,
yepTekax Wi rpadukax.

OTMeTKA «2)» CTaBUTCS, €CIIM 00YYaOIIHICS:

e HE BiaJiceT 00s3aTeIbHBIMIA YMEHUSIMU T10 JAaHHOUM TeMe B IMOJTHON Mepe;
e JIOIYCTHJI CYIIECTBEHHBIC OIMHUOKH.

KpI/ITepI/II/I OLICHMBAHHA JUKTAHTA 10 MAaTEMAaTHUKE

o OrmeHka «5» - 4nciio BepHbIX 0TBETOB — 0T 90% 10 100%
o OreHka «4» - 4UCIIO BEPHBIX OTBETOB — OT 66% 10 89%
o OreHka «3» - 4UCJI0 BEPHBIX 0TBETOB — OT 50% 10 65%
o OreHka «2» - 4UCJIO BEPHBIX 0TBETOB — MeHee 50%

Kpurepun orieHuBaHus TeCTa MO MaTeMaTHKe

o Omenka «5» - gncyo BepHbiXx oTBeTOB — 100%

o OneHka «4» - ynciio BepHbIX 0TBETOB — OT 70% 10 99%
e OneHka «3» - yuciio BepHbIX 0TBETOB — OT 50% 10 69%
o OrneHka «2» - 4uciio BEpHbIX OTBETOB — MeHee 50%
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KosnuecTtBouacon DJIEKTPOHHbBIE
Ne HaumeHoBaHuepas3aejioB U
n/m | TeMIPOrpamMMsl Bcero KourpoJbHbiepatorsl | IIpakTuuecKkuepadoThl (wnpposeIe)
oOpa3oBaTeIbHbIepecypchbl
1 OYHKINUN 25 1
YPABHEHUA 1
2 HEPABEHCTBA. KBagpatHsie 15 1
HEpaBEHCTBA
YPABHEHUA 1
3 HEPABEHCTBA. YpaBuenus, 25 1
HEPaBEHCTBA M UX CHCTEMBI
UNCJIOBBIE
4 MNOCJIEAOBATEJIbBHOCTU 1 25 1
I[MPOT'PECCHU
AJITEBPAMYECKUE
5 BBIPAXKEHUA. Crenens ¢ 12 1
palMoHaIbLHBIM [TOKa3aTeIeM
5 [ToBTOpEHMUE, 0606111er16, 34 1
CUCTeMaTH3alUsI3HAHU I
OBILIEE KOJIMYECTBO YACOB I1O 136 5 0
I[TPOIT'PAMME




9 KUIIACC

Ne

~

Temaypoka

KoaudecTBo4acon

Bce
ro

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsI

Jarauzyyq
eHHs

DileKTpOoHHbIeU(pOBbICOOPa3OBAT
eJIbHbIEpecypChl

Oynkiusa. CBoiicTBa QYHKIINN:

HYJIH (PYHKIHH, TPOMEKYTKA
3HAKOMOCTOSIHCTBA (PYHKITUH,
MIPOMEXYTKH BO3paCTaHUS U
yObIBaHUS (QYHKINH, YETHBIE U
HEYETHbIE PYHKIINU,
HauOoJIbIlIee U HaUMEHbIIEE
3Ha4YeHUs (PYHKITIH

Oynkiusa. CroiicTBa QYHKITNN:

HYJIH (PYHKIHH, TPOMEKYTKA
3HAaKOMOCTOSIHCTBA (PYHKIINH,
MIPOMEXYTKHA BO3PACTAHUS U
yObIBaHUS (DYHKIIUU, YETHBIC U
Heu€THBIC QYHKITUH,
HauOOJIbIIICe U HAUMEHbIIIEE
3Ha4YeHUsT (HYyHKIIUU

[Toctpoenue rpagukoB
GYHKIMN C TOMOIIBIO
npeoOpa3oBaHU

IToctpoenue rpapukos
GyHKIUH C TOMOIIBIO
npeoOpa3oBaHU




Ksagparusiii Tpéxunen. Kopau
KBaJPaTHOIO TPEXUJICHA

Paznoxenue kBaspaTHOro
TpEXUJICHA Ha JIMHEIHBIE
MHOKHUTEIH

Paznoxenue kBaspaTHOro
TpEXUJICHA Ha JINHEIHBIE
MHOKHUTEIHN

KBanparnunas ¢pyHkuus u eé
CBOMCTBA

[Tapaboma, KoOpIMHATHI
BEPIIMHBI apaboibl, 0Ch
CUMMETPUHU NTapaloJIb

10

[TocTpoennerpadukakBaapaTi
YHOU(YHKITUN

11

[TocTpoennerpadukakBaapaTi
YHOU(YHKITUN

12

[Toctpoenuerpadukakpamparu
YHOU(YHKITUN

13

[Tonosxenue rpaduka
KBaJ[paTUYHOU (DYHKIIUU B
3aBHCHUMOCTH OT €€

ko3 durmeHTon

14

[Tonosxenue rpaduka
KBaIpaTUYHOM (PYHKIINU B
3aBHCHUMOCTH OT €€

K03 UITUEHTOB

15

Hcnonb3oBaHne CBOUCTB




KBQJIpAaTHYHOUN QPYHKIIUU IJIs1
pelIeHus 3aaa4

16

Hcnonp3oBaHue CBOUCTB
KBJIpATHYHOUN QPYHKIIUU JJIsI
penieHus 3aaa4

17

Hcnonp3oBaHue CBOUCTB
KBaJIpaTUYHON QPYHKUIUU JJIs
pernieHus 3aaa4

18

CrenenHble QyHKIUH C
HaTypaJIbHBIMU TIOKa3aTeNIMU,
uX rpaduKu 1 cCBOMCTBA

19

Crenennbie QyHKIUH C
HaTypaJIbHBIMU TIOKa3aTeNIMU,
WX rpaduKu U CBOMCTBA

20

Crenennbie QyHKIMH C
HATYpaJIbHBIMH ITOKA3aTEISIMH,
WX rpaduKu U CBOMCTBA

21

Crenennbie QYyHKIUH C
HaTypaJIbHBIMU TIOKa3aTeNAMU,
uX rpaduKu 1 CBOKMCTBA

22

I'paduku pynkmit: y = X,y
=3x,

y=|x]|

23

I'pacduku pynkimii: y =X,y
=3x,

y=|x]|

24

[paduku QyHKIMiL: Y = VX, Y
=3x,




y=|x]|

25

KonTpouabHnas pabora no
Teme "®yHkuun"

26

[TonsATHE O pemennn
HEpPABEHCTBA C OJTHOMU
IIEPEMEHHOM.
MHO%eCTBOPEILICHUIHEPABEHC
TBa

27

KBagparHsle HepaBeHCTBa C
OJIHOW ITEPEMEHHOMN

28

KBagparHble HepaBeHCTBa C
OJHOM MEPEMEHHOM

29

Pemrenne HepaBeHCTB
rpagu4ecKuM METOJOM H
METO/IOM UHTEPBAJIOB

30

Pemienue HepaBeHCTB
rpagu4ecKuM METOJOM H
METO0/IOM UHTEPBAJIOB

31

HepaBencraa,
COJIeprKalIue3HAKMOTYIIs

32

Hepagenctna,
COJIepKAIIME3HAKMO1yJIs

33

CucrteMbl HEpaBEHCTB C OJTHOU
MepeMEHHOM

34

Cucrembl HEpaBEHCTB C OJTHOU
IIEPEMEHHOM

35

PenieHnne TeKCTOBBIX 3a4a4 C
IOMOIIIBIO HEPABCHCTB, CUCTCM




HEpPABEHCTB

36

Pemenne TeKCTOBBIX 337124 C
IMOMOIIBIKO HEPABEHCTB, CUCTEM
HEpPABEHCTB

37

HepasenctBo ¢ nByms
nepeMeHHbIMU. Perienue
HEPaBEHCTBA C JIByMs
MepeMEHHBIMU

38

I'paduueckuit Mmeros pereHus
CHCTEM HEPaBEHCTB C IBYMS
TepeMEHHBIMU

39

Cucremsl HCPaAaBCHCTB C IBYMsI
MNEPEMEHHBIMHA

40

KonTpoabHasi padora mo
TeMe "KBaaparHbie
HepaBeHcTBA'"

41

buxBanpaTHbieypaBHEHUS

42

[Ipumepsl npuMeHeHUI
METOJIOB PABHOCHJIbHBIX
peoOpa3oBaHuil, 3aMEHbI
HepeMEeHHOH, rpaduyeckoro
MeTo/ia NPU PeLIeHUN
ypaBHeHUH 3-i1 u 4-i1 cTeneHei

43

[Tpumepsl npuMeHeHMI
METO/I0B PABHOCUJIBHBIX
npeoOpa3oBaHuil, 3aMEHbI
NepeMeHHOH, rpaduyeckoro
METO/1a IIPU PELLICHUN




ypaBHeHUH 3-11 1 4-i1 cTeneHen

44

[IpuMmeps! npuMeHeHM
METO0/I0B PABHOCUJIbHBIX
peoOpa3oBaHMiA, 3aMEHBI
MepeMEeHHOH, rpaduuecKoro
METO/1a IIPU PELIEHUH
ypaBHeHUH 3-11 u 4-1 cTeneHen

45

Pemenue npoGHo-
palruoOHaJIbHBIX ypaBHeHI/IfI n
HEPABEHCTB

46

Pemenue mpoGHo-
paHI/IOHaJ'II)HI)IX ypaBHeHI/Iﬁ nu
HEPABEHCTB

47

Pemenne mpoGHo-
paIMoHaIbHBIX YPABHCHUN 1
HEPABCHCTB

48

Pemenne mpoGHo-
paIMoOHaILHBIX YPABHCHHH U
HEPABCHCTB

49

Pemenue cucrem ypaBHeHUM €
JBYMsI IEPEMEHHBIMU

50

Pemenue cuctem ypaBHeHI/Iﬁ C
ABYM:A IICPEMCHHBIMU

51

Pemenue npocreldmmnx cucrem
HEJIMHENHBIX YPaBHEHUH C
JBYMS [IEPEMEHHBIMU

52

Pemenue npocrenmux cucrem
HEJIMHENHBIX YPaBHEHUH C




ABYMA ICPEMCHHBIMU

53

Pemrenne npocrenmmx cucreM
HEJIMHEHHBIX YPAaBHEHUH C
JBYMSI IIEPEMEHHBIMU

54

Pemrenne npocrenmmx cucreM
HEJIMHEHHBIX YPAaBHEHUH C
JBYMSI IIEPEMEHHBIMU

55

['paduuaeckuit MmeTos penieHus
CHUCTEMBI HEJTUHEHMHBIX
YpaBHEHUH C IBYMsI
TepeMEHHBIMU

56

['paduaeckuit MmeTos pereHus
CHCTEMBI HEJTUHEHHBIX
YpaBHEHUH C IBYMSI
IIepEMEHHBIMU

57

CucreMa IByX HEJTMHEMHBIX
YpaBHEHUH C IBYMSI
MepEMEHHBIMU KaK MOJICITb
peanbHOM CUTYaIuu

58

CucreMa IByX HEJTMHEHMHBIX
YpaBHEHUH C IBYMS
MePEMEHHBIMHU KaK MOJICITb
peaIbHON CUTYaIlNH

59

Cucrema 1ByX HEJIMHEHHBIX
YPaBHEHUH C ABYMs
MEPEMEHHBIMHU KaK MOJIEIb
peanbHOM CUTyaluu

60

Cucrema ABYX HEJIMHEHHBIX




YpPaBHEHUU C IBYMsI
IIEPEMEHHBIMU KaK MOJIEIIb
peanbHOM CUTYyalluH

61

Cucrema HeJIMHEHHBIX
YPaBHEHUH € ITapaMeTpoOM

62

Cucrema HeJIMHEHHBIX
YPaBHEHUH € ITapaMeTpoOM

63

Cucrema HeJIMHENHBIX
YPaBHEHUH € ITapaMeTpoOM

64

[IpocTeimme HepaBeHCTBA C
ABYMA NIEPEMECHHBIMU U UX
CHUCTEMBI

65

KonrpoJsbHas padora no
TeMe "'YpaBHeHus,
HEPaBeHCTBA U UX CUCTeMbI"

66

IloHsTHE YKCIOBOM
MOCJIEA0BATENHLHOCTH.
Koneunrsie u OecKkOHEYHBIE
MOCJIEA0BATENHLHOCTH

67

OrpanuueHHas
MOCJIEIOBATETLHOCTb.
MOHOTOHHO BO3pacTaroias
(yObIBaromas)
MOCJIEIOBATEILHOCTh

68

CnocoObl 3agaHus

MOCJIeI0BATEIAbHOCTH:
OIIHCATENIbHBIN, TAOIMYHBIN, C
MOMOIIBI0 (POPMYITBI N-TO




YJICHA, pEKYPPEHTHBIN

69

Apudmernueckas u
reOMETPUYECKASTIPOT PECCUU

70

Apudpmernueckas u
reOMETPUYECKASTIPOTPECCUU

71

CaoiicTBa 4JIEHOB
apudmeTnyeckoil u
F€OMETPUUYECKON MPOrpeCCUit

72

CBoiicTBa 4JIEHOB
apudmeTnyeckoi u
F€OMETPUUYECKON MPOTPeECCUi

73

@opMyItbl N-To 4IeHa
apuMeTUYECKON U
reOMETPUUYECKON TPOrpeccuid

74

®opmysibl N-TO YieHa
apupMETHIECKON U
reOMETPUUYECKON TPOrpeccuil

75

®opmysbl N-ro ujaeHa
aprupMETHIECKON U
reoOMETPUUYECKON POrpeccuid

76

Dopmysbl CyMMbI IEPBBIX N
4JIeHOB apu(pMeTHyecKoii u
reoOMEeTPUUYECKOM porpeccuid

77

DopMmysbl CyMMbI IEPBBIX N
YJIEHOB apU(PMeTHIeCcKOi u
T€OMETPUUYECKOU MTPOrpecCuil

78

®opMyIbl CyMMBI TIEPBBIX N
YJIEHOB apu(pPMeTHIecKoi u




F€OMETPUUYECKON MTPOrpeCCUil

79

3aauy Ha IPOLIEHTHI,
0OaHKOBCKHE BKJIAJbI U
KPCIUTHI

80

3asauy Ha MIPOLIEHTHI,
0OaHKOBCKHE BKJIAbI U
KPEIUTHI

81

3aauM Ha MPOLIEHTHI,
0OaHKOBCKHE BKIAbI U
KpPEIUTHI

82

3ajaun Ha MPOIICHTHI,
0aHKOBCKHE BKIAbI U
KpPEIUTHI

83

3aga4yu Ha MPOLEHTBHI,
OaHKOBCKHE BKJIAJBI U
KPEIUTHI

84

3aga4yu Ha MPOLEHTBHI,
0OaHKOBCKHE BKJIAJbI U
KPEIUTHI

85

33,[[3‘11/1 Ha IIPOLCHTHI,
OaHKOBCKHE BKJIaJbl 1
KpCaAuThbl

86

IIpencraBienue 0 CXOAUMOCTH
IIOCJIEOBATEIBLHOCTH, O
CYMMHPOBaHHH OECKOHEUHO
yOBIBaroOLIeH reoMeTprudecKoi
[IPOrpeccuu

87

Hpe,[[CTaBJ'IeHI/IC 0 CXOAUMOCTH




IIOCJIEAOBATEIBLHOCTH, O
CYMMHUPOBaHUH OECKOHEYHO
yOBIBarOIIEH reOMEeTPUYECKON
IIPOrpeCCuu

MertoamaTeMaTHYECKOMUHITYK

88
1007031

89 MetomMaTeMaTHUECKOHUHAYK
1007031
KonTposabHas pabora no

90 TeMe "HucaoBbie
N0CJ1e/10BaTeJIbLHOCTH U
nporpeccun"

01 Kopens n-i1 crenenu.
CaolicTBa KOpHS N-H CTENEHU

92 Kopens n-it crenenu.
CaolicTBa KOpHS N-H CTENEHU

93 Kopens n-it crenenu.
CBolicTBa KOpHS N-H CTENEHU

94 Crenenb ¢ pallMOHAJIbHBIM
MOKa3aTesleM U e€ CBOMCTBa

95 CreneHb ¢ pallMOHAIbHBIM
MOKa3aTesleM U e€ CBOMCTBa

96 CreneHb ¢ pallMOHAIbHBIM
MOKa3aTesleM U e€ CBOMCTBa
ToxnecTBeHHbIE

97 npeoOpa3oBaHMsl BEIPAKEHUH,

coJep Kalux KOpeHsb N-i
CTEIIEHU




ToxaeCTBEHHBIE
peoOpa30BaHMsI BRIPAKEHUH,

%8 coJepKalux KOpeHb N-i
CTCTICHH
ToxaeCcTBEHHbIE
99 npeoOpa3oBaHus BBIPAKEHHIA,
coJiepKaliux KOpeHb N-i
CTCTICHH
ToxaecTBEeHHbIE
10 peoOpa3oBaHMsI BRIPAKECHUH,
0 COJIEpIKAITUX CTETICHB C
parMoHaILHBIM MTOKa3aTeIeM
ToxaecTBEeHHbIE
10 npeoOpazoBaHMs BRIPAKEHUH,
1 COJIEpXKAIUX CTETCHb C
parMoHaTFHBIM TIOKa3aTeIeM
KonTpoabHasi padora mo
10 Teme "CreneHb ¢
2 PanMoOHAJBHBIM
nokasareJiem"
[ToBTOpEeHME M 000OIIEHNE.
10 Yucia v BIYKCICHUS (3aITKCh,
3 CpaBHEHHE, JICHUCTBHSI C
JCWCTBUTEIILHBIMU YHCITAMH,
YHCIIOBAs IPsSIMasi )
[ToBTOpeHue u oboOIeHNE.
10 Uwcna u BeIYUCIIEHUS (3aIUCh,
4 CpaBHEHHUE, ICUCTBUS C

JIECTBUTEIIbHBIMU qucCJjiaMH,




YUCJIOBAs MpsimMast)

[ToBTOpenue u oboOIIeHNE.

10 Yucaa ¥ BEIYUCICHUS
5 (TIpOLIEHTHI, OTHOIIICHHS,
MIPOTIOPIIUHN)
[ToBTOpEHue u 06001IEHNE.
10 Yucaa ¥ BLIYUCIEHUS
6 (TIPOTICHTHI, OTHOIIICHHUS,
MIPOTIOPITUHN)
[ToBTOpEeHME M 000OIIEHNE.
10 Yuciaa ¥ BEIYUCICHUS
7 (pemrenue 3a1a4 U3 peaabHOM
KU3HU)
[ToBTOpEeHME M 000OIIECHNE.
10 Upcna ¥ BEIYUCIICHUS
8 (pemreHue 3a1a4 U3 peaabHOM
KU3HU)
[ToBTOpEeHME M 0000IIECHNE.
10 Yucna ¥ BEIYACIIEHNS
9 (okpyriieHHe, PUOITIKEHUE,
OIIEHKA)
[ToBTOpEHME M 00OOIIECHNE.
1 TekcToBble 3aaun (pericHue
0 TEKCTOBBIX 3a/a4
apu(PMEeTHYCCKUM U
anredpanveckuM crocodamm)
1 [ToBTOpeHue u oboOIIeHNE.
1 TexcToBble 3aqauu (pereHue

TCKCTOBABIX 3a1a4




apu(METHYECKUM U
areOpanveckuM crocodamm)

11

[ToBTOpEHue u 06001IEHNE.
TexkcroBblie 3a1auu (perieHue
TEKCTOBBIX 33724
apupMeTHIECKUM U
anredpanveckuM croco0amm)

11

[ToBTOpEeHue u 060061IEHNE.
TexkcToBble 3a1aun (pemieHue
TEKCTOBBIX 33724
apupMETUUECKUM H
anredpanveckuM croco0amm)

11

[ToBTOpEeHME U 000OIIEHNE.
TexkcroBbie 3a1aun (penieHne
TEKCTOBBIX 3324
apu(pMETHUECKUM H
anreOpanvecKuM CrocoOaMm)

11

[ToBTOpEeHME M 000OIIECHNE.
TekcroBbie 3aauu (penicHHe
TEKCTOBBIX 3324
apu(pMETUYECKUM H
anreOpanvecKuM CrocoOaMm)

11

[ToBTOpEHME M 00OOIIECHNE.
AureOpandeckue BhIpaKeHUs
(mpeoOpa3oBaHue
anredpanveckux BhIpaKEHUH,
COJIep>KalUX CTETCHb C IETBIM
MoKa3aTesem)

11

[ToBTOpeHue u oboOIeHNE.




AnrebpanyecKue BbIPAKEHHS
(mpeobpazoBanue
anreOpanvdecKux BBIPKEHHH,
COJIePIKAIUX CTEICHB C [EITbIM
MOKa3aTeJIeM)

11

[ToBTOpEHue u 06001IEHNE.
Anrebpandeckue BbIpaKeHUs
(mpeoOpazoBaHue
anredpanvecKkuX BbIpaKeHU,
COJIEpKAIUX CTETIEHb C HEJbIM
MOKa3aTeJIeM)

11

[ToBTOpEeHME M 000OIIEHNE.
Anrebpandeckue BbIpaKeHHs
(mpeoOpazoBaHue
anreOpanvecKuX BhIPAKECHUMH,
coJIeprKalIux
apruMETHUECKUA KBaIPATHBIN
KOpEHB)

12

[ToBTOpEeHME M 000OIIEHNE.
Anrebpandeckue BbIpaKeHUS
(mpeoOpazoBaHue
anredpanveckux BbIpaKeHU,
COJIeprKalIuX
apru(METUYECKUA KBAIPATHBIN
KOpEHB)

12

[ToBTOpeHue u oboOIeHNE.
Anrebpanyeckne BBIPaKCHUS
(mpeoOpazoBaHue
anreOpanyecKuXx BbIPaKECHHI,




coJiepKaIIuX
apudmeTHnuecKuil KBaIpaTHBIN
KOPEHb)

[ToBTOpEeHue u 06001IEHHE.
AnreOpandecKkue BhIpaKeHUs

12
) (mpeobpa3zoBaHUE MEIBIX U
JTPOOHO-PAIIMOHATIEHBIX
BBIPAKEHUH)
[ToBTOpenue u 06o0IIEHNE.
12 Anrebpandeckue BbIpaKeHHs
3 (mpeoOpazoBaHue LETBIX U
JTPOOHO-PAIIMOHATIEHBIX
BBIPAYKEHUIN)
[ToBTOpEeHME M 000OIIECHNE.
12 AnreOpanvecKkre BoIpaKEHUS
4 (mpeoOpazoBaHue LETBIX U
JTPOOHO-PAIIMOHATIEHBIX
BBIPAKEHUT )
[ToBTOpEeHME M 000OIIECHNE.
12 Anrebpandeckue BbIpaKeHUS
5 (mpeoOpa3oBaHue LETBIX U
JIPOOHO-PALIMOHATBHBIX
BBIPAKEHUI )
[ToBTOpEHME M 00OOIIECHNE.
Anrebpandeckue BhIPaKCHHUS
12 (pa3noxeHne MHOTOYJICHA Ha
6 MHO>KHUTEJIH, B TOM YHCIIE C

UCIOJIb30BaHUEM (OPMYI
COKpAILlEHHOTO YMHOKEHHS)




[ToBTOpenue u oboOIIeHNE.
AnrebpanyecKue BbIPAKEHHS

12 (pa3no’keHre MHOTO4JIeHa Ha
7 MHOJKHUTEJIH, B TOM YHCJIC C
WCIIOJIb30BaHUEM (POPMYIT
COKpPAIIEHHOTO YMHOXEHU)
[ToBTOpeHue u 06001IEHNE.
Anrebpandeckue BbIpaKEHUS
12 (pa3no’keHre MHOTO4IeHa Ha
8 MHOKHTEM, B TOM YHCIE C
WCIIOJIb30BaHUEM (POPMYIT
COKPAIIEHHOT'O YMHOXEHHS)
[ToBTOpEeHME M 000OIIEHNE.
12 AnreOpanveckre BoIpaKEHUS
9 (MomenupoBaHUE C IOMOIIBIO
(bopMyI peaTbHBIX MPOIECCOB
U SIBJICHHM )
[ToBTOpEeHME M 00OOIIECHNE.
13 OyHKIUHU (TOCTPOCHHUE,
0 CBOMCTBA U3yYEHHBIX
(yHKIMH)
[ToBTOpEHME M 00OOIIECHNE.
13 OyHKuMU (MOCTPOCHUE,
1 CBOMCTBA U3yYCHHBIX
yHKmii)
[ToBTOpeHue u oboOIeHNE.
13 OyHKIMU (MOCTPOCHUE,
2 CBOMCTBA U3yYCHHBIX

yHKIHIT)




[ToBTOpenue u oboOIIeHNE.

13 Oynkun (Tpaduueckoe 1
3 peleHne ypaBHeHUN U HX
CUCTEM)
[ToBTOpEHue u 06001IEHNE.
13 Oynkuuu (rpapuyeckoe 1
4 pellIeHre ypaBHEHUH 1 UX
CHCTEM)
13 HToroBasikoHTpOJIbHASIPA0O 1
5 Ta
13 [ToBTOpEeHME M 000OIIEHNE.
6 OyHKIMU (MOIETHPOBAHHE 1
peanbHBIX MPOIIECCOB)
OBLIEE KOJIMYECTBO YACOB 136

I10 ITIPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Anre6pa, yuebnuk 9 xinacc/ Maxkapsrues FO.H., Munatok H.I'., Hemkos K. .
u apyrue; nox penakuueit Tenskockoro C.A., AKIMOHEPHOE 0011IECTBO
«M3narenscTBO «IIpocBeenuey.

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

» Anre6pa, yuebnuk 9 xnacc/ Maxkapsrues FO.H., Munatok H.I'., Hemkos K. 1.
u apyrue; noxa penakmuei TenskoBckoro C.A., AKiinoHepHOe 00111eCTBO
«M3narenscTBo «IIpocBemienue.

* Munrok H.I'. Anre6pa. Metonuueckue pekoMeHaamnuu. 9 kinacc: yueoHoe
nocobue s obmieodpazoBaTenbHbIX opranu3anuii. /H.I'. Munmiok, 1.C.
[IInsikoBa - M.: [IpocBemienue.

* )KoxoB B.I. Anre6pa. Jlugaktuueckue marepuaibl. 9 kinacc: yueObHoe
nocobue i1 o61eo0pazoBaTesbHbIX opranu3anuii / B.W. XKoxos, 1O0. H.
Makapsrues, H. I'. Munatok. — M.: [Ipocsenienue.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1) https://m.edsoo.ru
2) https://sdamgia.ru
3) https://www.fipi.ru
4) http://alexlarin.net
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