MUHUCTEPCTBO IMPOCBEIEHUSI POCCUIICKOW ®EJEPALIMN
Munucreperso oopaszoBanust Hopocudupcekoii obsiacru

JlenapramenT obpa3oBanusi Mapuun ropoaa Hosocubupex

MAOY JIUT
PACCMOTPEHO COI'JTACOBAHO
Ha sacenannn (L Yy etrricecect 3amecTutenb aupekTopa o YBP
i Orreseerribesee Vﬁ/,f = o WWI/K

« M » 0 T 2023r

[porokon Ne 7 ot I L7 2023

PABOYASI TIPOI'PAMMA

Mpeamera «IIpakTHKYM 110 MATEMATHKE
(Anredpa)

JUIsA 06yqarou.1nxc3 CriequMaaIn3upoBaHHOIO 9U knacca

HOBOCHBUPCK 2023



MNOACHUTEJIBHASA 3AIINCKA

«IIpakTHUKyM IO MaTeMaTUKE» SBJISIETCS] paCUIUPeHUEM Kypca «Anredpay s
9 knacca yriyOneHHoro uydeHusi matemaTuku. [IporpamMmma Kypca coctaBieHa B
COOTBETCTBHH CO CIEIYIOLIMMU JOKYMEHTAMM:

e ®©30129.12.2012 273-03 «O06 obpazoBanuu B Poccuiickoit enepannm»

e [Ipuka3 MunucrepctBa nmpocsemieHus Poccurickoin @enepanuu ot
31.05.2021 Ne 287 «O0 ytBepxkeHuu (henepantbHOro rocyJapcTBEHHOTO
00pa30BaTeIbLHOTO CTaHAapTa OCHOBHOT'O 00IIIETO 00pa30BaHUs»
(3apeructpuponan 05.07.2021 Ne 64101)

e [Ipuxa3 MunucrepcrBa npocsenienust Poccniickon @enepanun Ne 568
ot 18.07.2022 “O BHeceHnU U3MEHEHUH B deiepaibHbIN
roCy/1apCTBEHHbIN 00pa30BaTEIbHBIA CTAHAAPT OCHOBHOI'O OOILEr0
oOpazoBanus” (3apeructpupoan 17.08.2022 Ne 69675)

e [Ipuka3 MunucrepctBa npocseuenus Poccuiickon denepaunu ot
18.05.2023 Ne 370 “O0 yTBepkaeHun geaepaibHON 00pa3oBaTeIbHOM
pOrpaMMbl OCHOBHOT'O 0011ero oopazoBanus’ (3aperucTpupoBaH
12.07.2023)

e IlocranoBieHue I'7aBHOrO TroCyJIapCTBEHHOTO CAHUTApHOTO Bpada
Poccuiickoit ®eneparuu ot 28 ceHTa0ps 2020 1. Ne 28 «O0 yTBepx’ACHUH
CanlluH 2.4.2.3648-20 «CaHUTapHOZNHIEMHOJIOTUYECKHE TPEOOBAHUS K
OpraHu3alliy BOCIIUTAHUA U OOY4YEeHHUS, OTAbIXA U 0310POBJICHUS JETEH U
MOJIOAEKH;

e VYcras MAOY JIUT (28.07.2023r)

Anrebpa sBIsSe€TCSs OJHHMM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETro
oOpa3oBaHMs: OHa 00eCIeYMBAET U3YUCHHUE APYTUX TUCIUIUIMH KaK €CTECTBEHHO-
HAy4YHOIO, TaK W TYMAaHUTAPHOTO IMKIOB, €€ OCBOCHHME HEOOXOAUMO ISt
NPOJOJIKEHUS 00pa3oBaHWs W ISl TMOBCEAHEBHOW ku3HU. Pa3Butme vy
OOy4YaromMXCs HAy4YHbIX NPEICTABICHUA O TMPOUCXOKICHUUM U CYLUIHOCTH
anredpandecknx abCTpakiuii, crmoco0e OTpaKeHHs MaTeMAaTHYeCKOW HayKOM
SBJIGHUH M TPOLECCOB B TNpUpOJie M OOLIECTBE, POJIM MaTeMaTHYECKOrO
MOJICJIMPOBAHUS B HAYYHOM IMO3HAHUH U B TPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOT'O MUPOBO33PEHUS U KAUECTB MBIILIECHUS, HEOOXOJUMBIX JIJISl aanTaluu B
coBpeMeHHOM Lu(ppoBoM obmiecTBe. M3yuenue anredpsl obecrieunBaeT pa3BUTHE
yMEHHsI Ha0moAaTh, CpaBHHMBATh, HAXOAWUTh 3aKOHOMEpPHOCTH, Tpedyer
KPUTUYHOCTH MBILUICHHS, CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NeNCTBUSI, BBIBOJBI, (popMmynupoBaTh yTBepxkaAeHHs. OcCBOoeHHE Kypca aireOphbl
oOecreynBaeT pa3BUTHE JIOTHUYECKOTO MBIIIICHUS] 00YYatOUXCsl: OHU UCTIOJIB3YIOT
JNEAYKTUBHBIE M WHIYKTUBHBIE PACCYXKIEHUS, OOOOUIEHHME W KOHKPETHU3ALMIO,



abctparupoBanne u aHajoruto. OOydeHne anredpe MpeanoaraeT 3HAYUTEIbHBIN
00BEM CaMOCTOSITENILHOM 1EATEILHOCTH 00YUaIOIINXCsl, TOITOMY CaMOCTOSITEIIbHOE
pelieHrne 3adad OOy4aloOUIMMUCS SBISETCA peaau3aluedl JesATeIbHOCTHOTO
MPUHIUIIA OOYYEHHUS.

Copnepxanve nuHUM «Yuclia W BBIYMCICHUS» CIYXKUT OCHOBOM IS
JaIbHEUIIET0 M3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYaroIIMXCs
JIOTHYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJIsl IOBCEIHEBHOM
KU3HU. Pa3BuUTHE MOHATHSA O 4YKCIIe HA YPOBHE OCHOBHOI'O OOLIEro oOpa3oBaHUs
CBS3aHO C PAlMOHAIBHBIMH M HUPPAMOHAIBHBIMU YHCIAMU, (HOPMHUPOBAHUEM
IPEICTaBICHUI O IEHCTBUTEIILHOM YHCIIe. 3aBepIICHIE OCBOSHUS YMCIOBOM JIMHUN
OTHECEHO K CpeHEMY 00111eMy 00pa30BaHUIO.

CopnepxaHue AByX alreOpandeckux JUHUN — «AnreOpanuecKkue BhIpaKEHUS
U «YpaBHEHUSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUArOIIMXCS
MaTEeMaTHYECKOTO amnmapara, HEOOXOAMMOTOo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXXHBIX MPEAMETOB U OKPYKarolIel peanbHOCTH. Ha ypoBHE OCHOBHOTO 0OIIIETO
oOpa3oBaHMsi y4eOHBI MaTepuan TPYNNHPYETCS BOKPYT  paIllMOHATbHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYECHHWE MATEMAaTUKU KakK s3bIKa JJIst
NOCTPOCHUS MaTeMaTHYEeCKUX MOJEJeH, ONMUCaHus MPOIECCOB U  SBJICHUMN
peanbHOTO MUpa. B 3amaun oOyuenus anredpe BXOIAT TaKKe JaTbHEHIIIee pa3BUTHE
AITOPUTMHUYECKOTO MBINIJICHHSI, HEOOXOIMMOTO, B YACTHOCTH, JIJIsl OCBOCHUS Kypca
uHQOpMATUKHA, ¥  OBJIAJICHUE HaBbIKAMU  JICIYKTUBHBIX  PACCY>KICHUHU.
[IpeoOpa3zoBanre CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaXKeHUS,
CHOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUECTBY.

Conepxanue GyHKIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYeHUE
OOy4YaroIIMMHUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHIEeW MaTeMaTUYECKON MOJENH
JUISL OTIMCAaHUS ¥ MCCIIeI0OBAaHUS pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUM B IPUPOJIE U
obmiecte. M3yuenue matepuasna cnocoOCTBYeT pa3BUTHIO Y 00YUaIOUIUXCS YMEHUS
UCTIONb30BaTh pa3jiMuHbIe BBIPA3UTEIBHBIE CPEACTBA S3bIKA MAaTEMaTHKUA —
CIIOBECHOTO, CHMBOJINYECKOTO, TpauuecKkoro, BHOCUT BKJIaa B (hopMHpOBaHHE
MPEJICTABICHUN O POJTM MAaTEMATHUKH B PA3BUTUN IIUBUIIH3AINH U KYJIbTYDBHI.

YrnyOnéHHbli Kypc anreOpbl XapakTepHU3yeTcs: U3yuYeHUEM JIOTOTHUTEILHOTO
TEOPETUUECKOI0 arnmapaTa ¥ CBA3aHHBIX C HUM METOJIOB pellieHus 3a1a4y. Anredpa
SIBIISIETCS SI3BIKOM JIJIsI OTMCaHUsI OOBEKTOB M 3aKOHOMEPHOCTEH, CITYKUT OCHOBOM
MaTeMaTHYeCKOro MojenupoBanus. [lpu 3ToM camu 0OBEKTHI MaTeMaTHYECKHX
YMO3aKJIIOUEHUH M TPUHATBIE B airedpe TmpaBuia HX KOHCTPYHPOBAHUSA
CIIOCOOCTBYIOT (DOPMHUPOBAHUIO YMEHHI OOOCHOBBIBATHh U JOKA3BIBATH CYKICHHS,
pa3BUBAIOT MATEMaTHYECKYI0 HHTYHIIMIO, KPAaTKO W HArisgHO pPACKpPBIBAIOT
MEXaHU3M JIOTHYECKUX MOCTPOCHUI U ydaT uX NpUMEHEeHHI0. TeM caMbIM anredpa



3aHMMAeT OJHO W3 BEAyIMX MeCT B (OPMHPOBAHUHU HAYYHO-TEOPETUUYECKOTO
MBIIIUICHUSI 00YYaIOIINXCS.

Ha usydenue yueO6HOro mpeamera «IIpakTukyM 10 MaTeMaTHKE» OTBOIUTCS
34 gaca: B 9 xitacce —34 yaca (1 yac B Heze0)



COAEPXKXAHUE OBYUEHUA
9 KIIACC

Yucia ¥ BbIYMCICHUS

Kopens N-ii crenenu u ero cBoiicTBa. CTENEHb C pallMOHAIBHBIM [10Ka3aTeIeM
U €€ CBOMCTBA.

AnredOpandeckue BbIPAKEHUS

ToxecTBeHHbIE TPeoOpa3oBaHUsl BBIPAXKEHHM, COAEp)KalluX KOpPEeHb N-i
creneHu. ToXIeCcTBEHHbIE MPE0O0Pa30BaHUS BBIPAXKEHHM, COAEPKAIIUX CTEIEHb C
PaLMOHAJIBHBIM II0KA3aTEIIEM.

KBagparubeiii TpéxwieH. KopHu KBazpaTHOro TtpéxwieHa. PasioxeHue
KBaJpPaTHOTO TPEXUJICHA HA JINHEWHBIE MHOKHUTEIIH.

YpaBHeHHS U HEPABEHCTBA

bukBanpatasle ypaBHeHUS. [IpuMepbl IpUMEHEHHI METOIOB PaBHOCUIIBHBIX
npeoOpa3oBaHuii, 3aMEHbl MEPEMEHHOM, IpaUuecKoro MeToja NpU pELICHUU
ypaBHEHUH 3-i U 4- CTENIEHEM.

Pemenue qpoOHO-paliuOHAIbHBIX YPaBHEHUN.

Pewenne cucrem ypaBHEHH ¢ IBYMsI TIEPEMEHHBIMU. Pelienre mpocTenmmx
CUCTEM HEJIMHEWHBIX ypaBHEHHWH ¢ JByMs mepeMeHHbIMH. ['paduueckuit meron
PELIEHMS CUCTEMBI HEJTMHENHBIX YPaBHEHUN C ABYMsI lTepeMeHHbIMU. CUCTEMA JBYX
HEJIMHEWHBIX YPABHEHUU C IBYMs IIEPEMEHHBIMU KaK MOJIEIIb PEaJIbHOM CUTYALIUH.

YucnoBble HEpaBEeHCTBA. PellleHne JMHEWHBIX HEPAaBEHCTB. J(OKa3aTesnbCcTBO
HEPABEHCTB.

KBanparHele HepaBeHCTBA € OJHOM IEpeMEHHOU. PemieHne KBaapaTHBIX
HEPAaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpBajoB. MeTon MHTEpBaIOB
JUIS pallMOHAIBHBIX HEpaBeHCTB. [IpocTelile HepaBeHCTBA € TAPAMETPOM.

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

HepaBeHCTBO ¢ ABymMs IepeMEHHBIMHU. PenieHne HepaBeHCTBA € JBYMs
nepeMeHHbIMHU. CUCTEeMBI HEPaBEHCTB C ABYMs nepeMeHHbIMU. [ padpuueckuit MeTon
peLIeHNs] CUCTEM HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

DyHKIMHA

Oyuknus.  CpoiictBa  (QyHKUMI:  Hyad  (QYHKIUH,  [OPOMEXYTKH
3HAKOIOCTOSHCTBA (DYHKIMHU, MPOMEXYTKHA BO3pacTaHusl M yObIBaHUS (DyHKLHUH,
YETHBIE U HEUETHBIE (PYHKIMH, HauOOoJIbIllee U HaMMEHbIIee 3HaUeHUs (PyHKUIUU.

KBampatnunas ¢yakuuss u e€ cBoicTBa. lcmonb3oBaHue CBOMCTB
KBaJlpaTUUHON (pyHKIMU JUIs perienus 3anad. [loctpoenue rpadurika kBagpaTHaHON
¢ynkiun. Ilonoxenue rpaduka KBagpaTUYHONM (PYHKLUMU B 3aBUCUMOCTU OT €€
ko> puuentos. Mpapuku Gynxumii Y =ax2, y = a(x — m)?u y = a(x — m)? +n.
[TocTpoenue rpadukoB GHyHKIIHIA ¢ TOMOIIBIO MPE0Opa30BaHUIA.



JHpobno-nuneitnas ¢pyukius. MccnenoBanue GyHKIIHIA.

Oynkuus Y = X" ¢ HaTypalbHBIM TOKa3aTeneM N u e€ rpaduk.

YucsioBbIe MOCJIEI0BATEILHOCTH U NIPOIPECCHH

[TonsitTue uymcioBoil mocienoBareabHOCTU. KoOHEUHble U OECKOHEUYHBIE
1ocyIe0BaTeNbHOCTH.  OrpaHMuYeHHas  IOCJIENO0BATEIBbHOCTb.  MOHOTOHHO
Bo3pacratomas  (yObIBaromiasi)  mociieqoBaTenbHOCTE.  CrocoObl  3amaHus
MIOCIIEIOBATEIBHOCTH: OMUCATENbHBIN, TaOMUYHBIN, ¢ MOMOIIBIO (HOPMYIBI N-TO
YJICHA, PEKYPPEHTHBIM.

Apudpmernueckass U reomerpuyeckas mnporpeccud. CBOHCTBa UJIEHOB
apupMeTHYecKoil U reoMeTrpudeckoil mnporpeccuit. dopmynsl N-TO  4jeHa
apu(pMETHYECKOl U reomMeTpuyeckor mnporpeccuid. @opmysbl CyMMBbI MEPBBIX N
YJICHOB apU(PMETHUYECKON U T€OMETPUUYECKOM Mporpeccuil. 3alayu Ha MPOLIEHTHI,
OaHKOBCKHE BKJa/bl, KPEAUTHI.

[IpencraBieHne O CXOAMMOCTH TOCIEAOBATEIBHOCTH, O CYMMHPOBAHHUH
OECKOHEYHO yOBbIBAIOIIEH F€OMETPUUECKON TPOrPECCHH.

Meron maremarndeckor MHAyKIuM. lIpocreiimme npumepsl.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA I[TPOT'PAMMbBI YUEBHOI'O
[MPEAMETA «ITPAKTUKYM [10 MATEMATUKE»

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE PpPe3yJIbTATBI OCBOCHHUS MPOrPaMMbl IO MaTeMaTHUKE
XapaKTEepU3YyIOTCS B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

MPOSIBICHUEM MWHTEpeca K TMPONUIOMY H© HACTOSUIEMY POCCUHUCKOU
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

TOTOBHOCTBIO K BBHITIOJIHEHUIO 00s3aHHOCTEN T'pakIaHUHA U peallu3allii €ro
npaB, TMPEJICTABJICHUEM O MATEeMaTUYECKUMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPaKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKUX TPOOJIEM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)>XHOCTH
MOPaJTbHO-3TUUYECKUX MTPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TPy10BOIr0 BOCIIUTAHUS

YCTAHOBKOII Ha AaKTMBHOE Yy4YacTHE€ B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHWEM BAXXHOCTH MAaTEMATHYECKOIO
oOpa30oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM JIJISl YCIENMIHON MpodeccruoHaTbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTHIO K OSMOLMOHAJIBHOMY U  ACTETUYECKOMY  BOCIPUSITHIO
MaTeMaTHYECKNX OOBEKTOB, 3ajiayd, PEUICHUM, pPacCYXKIECHUM, YMEHHUIO BHUIEThH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) ueHHoOCTEH HAYYHOI'O IIO3HAHUA:

OpUEHTAlluEe B JIEATEIBHOCTA HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKM Kak cQepbl YelIoBeueCKOM
JIEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS U 3HAYMMOCTH IS Pa3BUTHUS LMBUIN3ALINH,
OBJIaJICHUEM SI3IKOM MATEMAaTHUKU M MAaTeMaTUYECKOW KYJIbTYpOW KaK CPEeACTBOM
MO3HAHUSI MUPA, OBJIAJCHUEM HABbIKAMH UCCJIE0BATENbCKON JEATEIbHOCTH;

6) ¢pusnueckoro BocnuTaHusi, GOpMHPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), CPOPMHUPOBAHHOCTHIO HaBbIKA pedhIeKCHH, TPU3HAHNEM CBOETO IIpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHECHUE MATEMAaTUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
HX BO3MOXXHBIX MOCJICJICTBUH ISl OKPYXKAIOIIEH cpe/ibl, 0CO3HAHUEM TJI00aTLHOIO
XapakTepa IKOJOTHUYECKUX MPOoOJIeM U IMyTel UX PEIICHUS;

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YEPE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHUCIIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHSATHUSI, TUTIOTE3bI 00 00OBEKTAX M SBJIICHUSIX, B TOM YHCJIE paHee HEHU3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHHUS W JeWCTBUSA, (OPMYJIHPOBATH U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, XapaKTepU3yIOIIHECs OBJIAJICHUEM YHUBEPCAITbHBIMU
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XApPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHATWUN, OTHOIICHUN MEXIy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHWsI /711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



BOCIIPUHUMATh,  (GOPMYyIHMpPOBaTH U  MPeoOpa3oBBIBATH  CYXKICHUS:
yTBEpAUTENIbHBIC U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

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

JieNnaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOIO), TPOBOJAUTH CAMOCTOSITENBHO JOKA3aTelIbCTBA MAaTEMaTHUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIICHUs, BEIOMPATh HanOoJIee MOIXOIAIIUN C Y4ETOM CAMOCTOSITEILHO
BEIJICIICHHBIX KPUTEPHUCB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTION30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUIT WHCTPYMEHT ITO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE W JaHHOE, (POpMHpOBATh TUIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOJAUTH IO CAMOCTOSITENIFHO COCTABJIIGHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIECCa, a TakKXKE BBIIBUTATH
MIPETOJI0KEHUS O €T0 PAa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWH(POPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
UH(OPMAITUIO PA3TUYHBIX BUIOB U (POPM MPEACTABICHUS;

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

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyIUPOBAHHBIM CAMOCTOSITETIHHO.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHSA



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
EIIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PCHHS B YCTHBIX
U TIMCBMEHHBIX TEKCTax, JaBaTh TOSICHEHUS TI0 XOJy peIICHUs 3a/1ayd,
KOMMEHTHPOBATH TIOJYUCHHBIN PE3yIbTarT;

B X0/1¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)XKUBaTh Pa3IMUUe U CXOACTBO IMO3WIMN, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEACTABIIATh PE3YJbTAaThl PEIICHUS 3aJlayu, SKCIIEPUMEHTa, UCCIIEOBaHUS,
MPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHHS C YYETOM 3aaad
MPE3eHTAINN U 0COOCHHOCTEN ayIMTOPHUH;

MOHUMATh M HCIOJIB30BATh MPEUMYIECTBA KOMAHIHOW U MHAUBUAYaJIHHOU
paboThl MpU pEIICHWH Y4YEeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOH JesTeNbHOCTH, IUIAHUPOBATh OPTraHU3alMI0O COBMECTHOH paloTHI,
pacmpenenatb BUABl paboT, TOrOBapUBaThCs, OOCYKIaTh MPOIECC U PEe3ybTar
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCykIeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE); BHITIOIHSATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICWCTBUA C JPYTMMH YJ€HAMH KOMaH/bI, OIICHUBATh Ka4eCTBO pe3yibTara
KaueCTBO CBOETO BKJIAJa B OOIIMI pe3yJbTaT Mo KPUTEPUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MMOAXOAAX NPUHATHS pelieHUu (MHAUBUIYAIBHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pElIeHUs 3aJaud (UJId €ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYpCcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
pemIeHui ¢ y4éTOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUICHUU 3a]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLICHUBATh COOTBETCTBHE PE3yJIbTaTa ACATEIBHOCTH IOCTABICHHOM LEIU U
YCIIOBUSIM, OOBACHSTh TPUYHUHBI TOCTHXKEHUS WM HEJOCTHXKEHUSI €N, HAXOUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BbIp@XXaThb 3MOLMU IpPU H3yYEHUU MaTEMaTHYECKUX OOBEKTOB U (DAKTOB,
JaBaTh HMOLMOHAIBHYIO OLEHKY PELICHHUs 3aa4u.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIry oO0ydueHus B 7 kj1acce 0OyJarommics MOTYYUT CIASAYIONINE MPEIMETHBIC
pe3yJIbTaTHI:

Yucaa 1 BBIYMCIEHUSA

PammmonansHbBIE UnCHa.

[TepexoauTh OT OHOM (OPMBI 3allUCH YHCENl K Jpyrou (ImpeoOpa3oBbIBATH
JECATHYHYIO Tp0Oh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCITUUHYIO, B YACTHOCTHU
B 0€CKOHEYHYIO JACCATUUHYIO IPOOH).

Hcnonb30BaTh MOHSATHS MHOKECTBA HATYPAJIbHBIX YHUCEJI, MHOXKECTBA IIEJIBIX
Yyucelsl, MHOXXECTBAa pallMOHAJIBHBIX YHCEI MpHU PEUIeHUWU 3a/ad, IPOBEIACHUU
PaCCYyXICHUN U JOKA3aTEIbCTB.

[TonrMaTh 1 OOBICHATH CMBICI TTO3UITMOHHOM 3alUCH HATYPaJbHOIO YHCIA.

CpaBHUBATH U YIIOPSIOUYMBATH PallMOHAJIbHBIC YUCIIA.

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

BBINoMHATH 1EMCTBUS CO CTENIEHIMU C HATYpaJIbHBIMU IMOKA3aTEIsIMHU.

HaxoauTh 3Ha4YeHUs YMCIOBBIX BBIPAXEHUM, COAEPXKAIMX pallMOHAJIbHBIC
Yucia W CTENEHW C HaTypaJlbHBIM IIOKa3aTesieM, NPUMEHATh Pa3HOOOpa3HbIe
CIIoCOOBI M TPUEMBI BBIYHCIICHUSI, COCTABJISATh M OICHUBATh YHUCIIOBBIC BHIPAKCHHS
IIPY PEIICHUH IPAKTUICCKUX 3a71a9 U 3a/1a4 U3 JIPYTUX YIEOHBIX MPEIMETOB.

OKpyIJISITh UKCIia ¢ 3aJJaHHOM TOUHOCTBIO, a TAK¥KE IO CMBICTY MPAKTUYECKOU
CUTyalliy, BBITIOJIHATh MPUKUIKY WU OIEHKY pe3yjbTaTa BBIYUCICHUMN, OILICHKY
3HAYCHUHN YUCIIOBBIX BBIPAKEHUH, B TOM YKCIIE TIPU PEIICHUH MPAKTUIECKUX 3a/1a4.

Pemare TekcToBBIC 3amaund  apUOMETHUYCCKHM CIOCOOOM, HMCIIOJIB30BATh
TaONHIIBI, CXEMBbI, YEpPTEXKH, APYTHe CPEACTBA MPEACTABICHHUS JaHHBIX MPHU
pelieHuu 3aaa4.

Pemath mpakTUKO-OPUEHTUPOBAHHBIC 3aJ]a4l, CBS3aHHBIC C OTHOIICHHUEM
BEJIMYMH, MPOMOPIHMOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pEe3yAbTaThl PEIICHHS 3a7a4 ¢ y4€TOM OTPAHMYEHHI, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpUBaEMbIX OOBEKTOB.

JlenuMocCTb.



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

PacknaapiBaTh HA MHOKUTEIIM HATYpaabHbIC YUCIIA.

CBoOOIHO omepupoBaTh MOHATHSAMHU: YETHOE 4YHUCIO, HEYETHOE YHCIIO,
B3aMMHO IPOCTHIE YHCIIA.

Haxonute HamOOMBIIMI OOIMMI JETUTETh U HaUMEHBIEe 00IIee KpaTHOE
YHUCell U UCTIOJIb30BaTh UX MPH PEIICHUH 3374, IPUMEHATh aropuT™M EBKinaa.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOIYJII, TPUMEHATh CBOWMCTBA
CpPaBHEHMI IO MOJIYJIIO.

AuredpanvyecKue BbIPpAKEHUSA

BripaxkeHus ¢ nepeMeHHBIMU.

Hcnonb3oBaTh anrebpandeckyro TEPMUHOIOTUIO U CUMBOJIUKY, TPUMEHSITH €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHalia.

Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPAKEHHM TPHU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

Hcnonb30oBaTh  MOHATHE  TOXJIECTBA,  BBINOJHATH  TOXJIECTBCHHBIC
npeoOpa3oBaHUsl BEIPAKEHUH, TOKA3bIBaTh TOXKIECTRA.

MHoOrouneHsl.

BrImonHSITh Mpeobpa3oBaHus 1EJI0T0 BHIPAXKEHHS B MHOTOWICH TPUBEACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

Brinonuath neicTBus (CI0KEHHUE, BBIUUTAHUE, YMHOXKEHHE) ¢ OJHOUJICHAMHU
¥ C MHOTOWICHAMH, IPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOKEHUS (KBaJpaT U
KyO0 CyMMBbI, KBaJipaT U KyO pa3HOCTH, Pa3HOCTh KBaJpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHCJI€ JUIsl YIIPOIIICHUS BHIYUCIICHHM.

OcCyliecTBISATh PA3I0KEHUE MHOTOWICHOB HAa MHOMXHUTEIM C IOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXXHUTEJNSI, TPYIIUPOBKU CJIaraeMbIX, TPUMEHSIS
(bOopMyIIBI COKpPAIIEHHOTO YMHOXEHUS.

[TpumensTh npeodpa3oBaHKsl MHOTOWICHOB JIJISl PEIICHUS Pa3IMYHbBIX 3a7ad
13 MaTEMaTUKH, CMEKHBIX TIPEAMETOB, U3 pealIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBa CTENEHEH C HATypaJbHBIMU TOKa3aTeIsIMU IS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOW, NPUMEHSS IMpaBUJIa
nepexojia OT UCXOAHOTO YpaBHEHUS K paBHOCUIILHOMY emy. [IpoBepsTh, sBIsIETCS
JIM YUCJIO KOPHEM YpaBHEHHUS.

[longOupaTeh nOpuUMEpHl AP YKCEN, SBISIIOIIUXCA PEHICHUEM JIUHEWHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHON TJIOCKOCTH Tpa UK TMHEHHOTO YPaBHEHUS C IBYMSI
NepEMEHHBIMHU, MOJIB3YSCh TPapUKOM, MPUBOIUTH IPUMEPDI PEILICHUS YPABHEHUS.



Pemmath cucteMbl ABYX JMHEMHBIX YpaBHEHUI C ABYMs MEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnaTh M peuiath JHWHEHHOE YpaBHEHHE WIM CHCTEMY JIMHEWHBIX
ypaBHEHUH MO yCIOBUIO 337a4l, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3aJlayyl TIOJIyYeHHBIN Pe3yJIbTar.

DyHKIUU

Koopaunate! u rpaduxmu.

N300paxkath Ha KOOPAUHATHON MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbI, 3aKCHIBATH YUCIOBBIC MPOMEKYTKH Ha
aJreOpanvdeckoM s3bIKeE.

OTmeuaTh B KOOPAMHATHOM IIOCKOCTH TOYKH MO 3a/IaHHBIM KOOPIUHATAM.

OyHKIWH.

Crtpoutsb rpaduKu TUHEUHBIX QYHKITUH.

OnucelBaTh C TMOMOUIbIO (QYHKIMH HW3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMUMHAMHU: CKOPOCTh, BpPEMsS, PACCTOSHUE, II€HA, KOJHYECTBO, CTOMMOCTD,
MIPOU3BOIUTENLHOCTD, BPEMSI, 00bEM PabOTHI.

Haxonuth 3HaueHne (PyHKIIMMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpadguueckuii cnoco® MpeACTaBICHUS U aHAIW3a MH(QOpPMAaIMH,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QYHKUMN i1 aHanu3a TrpaduKoOB pealbHBIX
3aBUCUMOCTEH (Hyau (yHKLIMH, TPOMEXKYTKHM 3HAKOMOCTOSIHCTBA (DyHKLUH,
MPOMEKYTKUA BO3pacTaHusi M yObIBaHMs (DYHKIIMHM, HAWOOJIbIIee U HAWMEHbIIIEEe
3HauYeHUS (PYHKIIN).

Hcnonp3oBath rpaduku A1 UCCIEAOBAaHUS MPOILIECCOB U 3aBUCHMOCTEH, TpU
peleHny 3a7a4 U3 APYyrux y4eOHbIX MPEeIMETOB U PEAIbHOM KU3HH.

K koHniry 00y4yeHus B 8 ki1acce o0ydaromuiics MOJyyuT CIeAYIOIIe MPEAMETHBIC
pe3yJIbTaThI:

Yuciia ¥ BBIYUCTICHUSA

HNppaunonanpHbIe YHCIIA.

[loHnMaTe W UCIONB30BATH NPEACTABICHHUS O PACIIMPEHUN YHUCIOBBIX
MHOYECTB.

CB0OOOIHO ONEpUPOBATH MOHATUSIMU: KBaJAPATHBIN KOPEHb, apu(METHUUECKUI
KBaJpaTHBIM KOPEHb, UPPALUOHAIBHOE YHCIIO, HAXOAUTH, OLICHUBATH KBA/JIPATHbIC
KOPHHU, HCTIONB3Ys IPU HEOOXOAMMOCTH KaJbKYJISITOP, BBIMOIHITH IPE0Opa3oBaHus
BBIPAXXEHNH, COAECPKAMX KBAIPATHBIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEH.

Hcnonp30BaTh HaydajabHbIE IIPEACTABICHUS O MHOMKECTBE JEHCTBUTEIBHBIX
YKCeNl ISl CPAaBHEHUS, OKPYIJIEHUs U BBIUMCIIEHUN, N300pakaTh A€UCTBUTEIbHbBIE
YUCJla TOYKaMH HA KOOPJAMHATHOU MPSMOM.



Hcnonp30BaTh 3amucu OONBIIUX W MaJbIX YHCEN C MOMOIIBI0 JECATHUHBIX
npobeit m creneneld yucna 10, 3anMchIBaTh M OKPYIVIATH YHCIOBBIE 3HAYEHUS
pEeanbHbIX BEJIUYUH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUM.

J1emuMocCTb.

CB0OOOHO OIIEpUPOBATH MOHATHEM OCTATKA IO MOYJIO, IPUMEHSATH CBOMCTBA
CPaBHEHMM IO MOJYIIO, HAXOAUTh OCTATKU CYMMBbI M IIPOU3BENCHUS 110 JAHHOMY
MOZYJIIO.

AnredOpanveckue BbIPAKEHUS

JpoOHO-pallnOHAIbHBIE BEIPAKEHUS.

Haxoauts pomycTuMble 3HAUEHUS MEPEMEHHBIX B JIPOOHO-pallOHATbHBIX
BBIPAKEHUSAX.

[IpuMeHsATh OCHOBHOE CBOWMCTBO PAIllMOHAILHON APOOH.

BeimonuaTe npuBeneHue anredpandeckux Ipodeil K o0lieMy 3HaMeHaTelto,
CJI0’)KEHHE, YMHOKEHHUE, JeJIEHUE anreOpanueckux apo0ei.

BBITIONHATB TOXKAECTBEHHBIE IPE0OPa30BaHUS PALIMOHAIBHBIX BBIPAXKEHHIM.

[TpumeHsTh npeoOpa3oBaHusl BEIPAXKEHHM JIs peHICHUs] Pa3IMYHbIX 3a/1a4 U3
MAaTE€MaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATBHON MPAKTUKH.

CrerneHu.

[IpyMeHATE TMOHATHE CTENEHH C LEJNbIM II0Ka3aTeJIeM, BbIIOJIHATh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIIMX CTENEHH C LIEJIbIM MOKa3aTeeM.

HppanmoHanbHbIE BEIPAKEHUS.

Haxoaute nonycrumele 3Ha4€HNS IEPEMEHHBIX B BBIPAXKECHUX, COAEPIKALLIMX
apu(MeTnyecKkue KBaJpaTHble KOPHHU.

BemonusaTe npeoOpa3zoBaHUs HpPPALMOHANBHBIX BBIPAKEHUH, HCIONb3YS
CBOMCTBA KOPHEMN.

YpaBHeHHS U HEPABEHCTBA

Pemars kBagpaTHbIC ypaBHEHUS.

Pemarb 1poOHO-paliMoOHaNIbHBIE YPaBHEHHUS.

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

IIpoBoauTh HcCienOBaHNs YPaBHEHUNW U CUCTEM YPAaBHEHMM, B TOM YHUCIE C
IpUMEHEHHEM rpaUuecKux MpeacTaBiIeHu (yCTaHaBIMBaTh, UMEET JIM YpaBHEHHE
WIM CUCTEMA YPaBHEHUI PEILICHMS], €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTh OT clOBECHON (OPMYIMPOBKH 3aJaud K €€ anreOpandeckoit
MOJENN C IIOMONIBIO COCTABJIECHUS YPAaBHEHUS WM CHCTEMBbl YpPaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33J1a4H NIOJIYYEHHBIN PE3yNbTaT.

[IprMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB I CPABHEHUS, OLICHKH, PEIIATh
JMHENHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOMN 1 UX CHUCTEMBI, 1aBaTh IPAPUIECKYIO
WJUTFOCTPALIMIO0 MHOXKECTBA PELLICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.



DOyHKIUU

[TornmMaTh W WCMONB30BaTh (DYHKIIMOHAILHBIC TIOHITHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O03HAYCHWsI), OMPEACNATh 3HAUYCHHE (YHKIUHA TIO0 3HAYCHUIO
aprymeHTa, OrpeeiaTh CBOMCTBA (PYHKIUU 10 €€ rpaduky.

Crtpoutsb rpaduku PyHKIUH , ONMKUCHIBATH CBONCTBA YMCIOBON (DYHKIIUU 11O €€

rpaduky.

K koHIly 00y4yeHus B 9 kiacce 00y4aromuics MOJIy4UT CIETYIOIINE TPEIMETHBIE
pe3yibTaThl:

Yucsia ¥ BbIYMCICHUS

CBOOOIHO ONEpUPOBATH NOHATUSAMU: KOPEHb N-Ml CTENEHHW, CTENEHb C
pallMOHAJIIBHBIM II0KAa3aTelIeM, HAaXOAWUTh KOPEHb N-i CTENEHU, CTEHEHb C
palMOHAJIbHBIM [IOKA3aTEJeM, HCIONb3ysl MpU HEOOXOJUMOCTU KaJbKYJISTOD,
IIPUMEHSTH CBOMCTBA KOPHS N-M CTENEHU, CTENIEHU C PALIMOHAIBHBIM ITOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JCHCTBUTENBHBIX YHCEN NPU PEIICHHUU
3a/1a4, MPOBEACHUH PACCYKIACHUN U I0KA3aTEIIbCTB.

CpaBHHBaTb M  yHOpAIOYMBATH JICUCTBUTENIBHBIC 4YHCIIA, OKPYIJIATH
JCHCTBUTEIIBHBIC YUCIIA, BBIIOJIHATh IPUKUIKY PE3yJIbTaTa BBIYMCICHUHN, OLEHKY
YUCIIOBBIX BBIPAKEHUM.

AJsiredOpanvecKue BbIPpAKEHUA

CB0OOHO OnepupPOBaTh MOHATUEM KBAJPATHOTO TPEXUWICHA, HAXOAUTh KOPHU
KBaJpaTHOI'0 TPEXUJICHA.

PacknanpiBaTh KBaJIpaTHBIM TPEXWICH HA JIMHEWUHBIC MHOXKUTEH.

YpaBHeHHS U HEPABEHCTBA

Pemats nuHelHbIE U KBaApaTHBIE YPABHEHHUSI, YPABHEHHUS, CBOJAILNECS K HUM,
JIPpOOHO-pallMOHANIbHBIE YPAaBHEHUS.

Pemrats HECIOKHBIE KBAapaTHBIE YPABHEHUS C ITAPAMETPOM.

Pewate nuHEVHbIE HEPAaBEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJOB, M300pakaTh pEIICHHE HEPABEHCTB HA YMCIOBON MpPSMOMH,
3alUChIBATh PELIEHUE C IOMOLIBIO CUMBOJIOB.

Pemare cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJJHO YPABHEHUE HE ABIISCTCS JIMHEUHBIM.

PemaTe HECIOKHBIE CUCTEMBI HEJIMHEMHBIX YPAaBHEHUH C ITIApAMETPOM.

[IpuMeHsATh METOABl PABHOCUIIBHBIX MPEe0Opa30BaHUil, 3aMEHbI TEPEMEHHOM,
rpaduaeckoro MeTo/1a Py PeIieHUU YpaBHeHHM 3-11 1 4-i cTeneHel.

Pemlatb  cucTémMBl  JIMHEHWHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOIME KBAJpaTHOE HEPABEHCTBO, H300paxkaThb pEIICHHE CHUCTEMBI
HEPaBEHCTB HA YMCJIOBOM IPSIMOM, 3aIIMCBIBATH PELIEHUE C IIOMOLIBIO CHMBOJIOB.

Pemare ypaBHEHHMS, HEPABEHCTBA M HX CHUCTEMBI, B TOM 4YHUCIE C
OTPaHUYECHUSIMU, HAIIPUMEP, B LIEJIBIX YNACIIAX.



[IpoBOAUTE MCCIIETOBAaHNS YPABHEHUM U CUCTEM YPABHEHUH, B TOM YHCIIE C
IPUMEHEHHEM rpauuecKux MpecTaBIeHNi (YCTaHABINBATh, UMEET JIU ypaBHEHUE
WIM CHCTEMA YPaBHEHUI PEIICHHUS], €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

Pemarp TekcTOBBIE 3ajauM  aJreOpauvyecKuM CIOCOOOM C  MOMOIIBIO
COCTABJICHHsI YPAaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcrnonb30BaTh ypaBHEHUS, HEPABEHCTBA M UX CHUCTEMBI ISl COCTABIICHHUS
MAaTeMaTHYECKOW MOJEIM pPEaJbHOM CUTyalMd WIM NPUKIAJHOM 3a1adu,
MHTEPIPETUPOBATH NIOJyUYECHHBIC PE3YJIBTATHI B 33 JaHHOM KOHTEKCTE.

Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOrPECCHU

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YHKUUSA, Trpapuk
GyHKUMM, TpsMas MOPONOPLHUOHAIBHOCTb, JIMHEWHAs (QYHKUWA, OOpaTHas
MPONOPLUOHATIBHOCTD, Mapadosa, rurnep0osia, KyCouHo-3aAaHHas PyHKIUs.

UccnenoBath pyHkuuio 1o e€ rpaduky, yCTaHaBIMBAaTh CBOMCTBA (DyHKLIMIA:
0o01acTh OMNPENENICHUs], MHOXKECTBO 3HAUYEHUN, HYIM (PYHKIUH, MPOMEKYTKH
3HAKOMIOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHusi M YObIBaHUSA, 4YETHOCTb U
HEYETHOCTh, HAMOOJIbIIIEE U HAUMEHBIIEE 3HAYEHUSI, ACUMIITOTHI.

Pacnio3naBaTh KBajpaTUyHy0 (QYHKIHIO 110 (opmyJie, TPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.

Omnpenensts nojioxkeHue rpapuka KBagpaTuyHOW GyHKIIUU B 3aBUCUMOCTH OT
e€ ko puLIUEeHTOB.

Crpoutb rpaduk KBagpaTU4YHOM (YHKUHUH, OMNHUCHIBATHL  CBOMCTBA
KBaJIpaTUYHON PYHKIUHU TI0 €€ rpaduKy.

Hcnonb30oBaTh CBOMCTBA KBAAPATUYHOW (PYHKITUU JIJI PEIICHHS 3a/1a4.

Ha nmpumepe kBaapatuunoit GyHKIMH cTpouTh rpaduk ¢yaxiuu y =af(kx +
b) + ¢ ¢ momomrkio mpeoOpazoBanuii rpaduka GyHkuu y=Ff(X).

NnmrocTpupoBaTh ¢ MOMOIIBIO TpadrKa peabHY0 3aBUCUMOCTb UITU MPOLECC
0 X XapaKTEPUCTHUKaM.

ApupmMernyeckass ¥ reoMeTpUYECKasi MPOrpeccuu

CB00OOIHO ONEPUPOBATH MOHATUAMMU: TOCIEIOBATENBHOCTD, apuMeTHUIECKAas
U T€OMETPUYECKasi TPOTrPECCHH.

3amaBaTh MOCJENOBATEIBHOCTH PA3HBIMU  CIIOCOOAMHU: OINMCATEIbHBIM,
TaOJIMYHBIM, C TIOMOIIBIO0 (POPMYIIBI N-TO WIEHA, PEKYPPEHTHBIM.

BbINONMHATE  BBIUMCICHHUS C HUCHOJb30BaHUEM (GopMyln N-ro 4jeHa
apru(PpMETUIECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N UJICHOB.

N300pakarh 4ieHbl MOCIEI0BATEIBHOCTH TOYKAMU Ha KOOPJIWHATHOM
IJIOCKOCTH.

Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
qHCclie 337aui U3 pealbHON JKU3HH (C UCIIOJIb30BAHUEM KaJbKYJIATOPA, [UPPOBBIX
TEXHOJIOTUH).



PacriosnaBaTh W TNPUBOAUTH TPUMEPHl KOHEYHBIX M OCCKOHEYHBIX
MOCNIEZIOBATEBHOCTEH, OTPAaHMYEHHBIX  IOCIEAO0BATEIbHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBaIONIUX ) MOCIEI0BATEIbHOCTEH.

ViMeTh mpecTaBIeHrne O CXOIUMOCTH TTOCIIEA0BATEILHOCTH, YMETh HAXOIUTh
CyMMy 0€CKOHEYHO yOBIBAIOIICH I€OMETPHUECKOMN MPOTPECCHH.

[TpumMeHsATh METOT MaTEeMAaTHYECKOW UHTYKIIUU TIPU PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Konrpoabneie  Ipakriieckue o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 OYHKINU 7
) YPABHEHUA N1 HEPABEHCTBA. 4
KBagparusle HepaBeHCTBA
3 YPABHEHUA 1 HEPABEHCTBA. 6
VYpaBHEHMsI, HEpaBEHCTBA U UX CUCTEMBI
4 YMCJIOBBIE ITOCJIEAOBATEJIBHOCTU 6 1
N ITPOI'PECCHUH
5 AJITEBPAMYECKUE BBIPAXXEHU . 3
CreneHb ¢ pallMOHAJIBHBIM [T0KA3aTEIEM
6 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS g 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




HOYPOYHOE IINTAHUPOBAHHUE

x|

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne n/m Tema ypoka Kourposbnbie IIpakTHyeckue Aata tupposhie
Bcero u3yyeHusi oOpa3zoBaTe/bHbIE
padoTbI padoThbI pecypenI
Oynxkius. CBolcTBa QYHKIMI: HYIH
(GyHKINHU, TIPOMEKYTKH
3HAKOIOCTOSIHCTBA (PYHKITUH,
1 IIPOMEXYTKH BO3pACTaHUsI U yObIBaHUS 1
byHKIMY, Y€THBIE U HEUETHBIC QYHKIIUHY,
HauOoJIblIee U HAMMEHbIIIee 3HaYECHUs
byHKIIUN
9 [TocTpoenue rpadukoB GpyHKIHIA C 1
MIOMOILBIO ITpeoOpa3oBaHui
3 [Toctpoenue rpagrka KBaapaTHIHON 1
byHKIMH
[Tonoxenue rpaduka KBaApaTUIHON
4 (GYHKIHMU B 3aBUCUMOCTH OT €€ 1
K03 HUIIIEHTOB
5 Hcnons3oBaHne CBOMCTB KBAIPpaTUIHOU 1
(GyHKIMU 1715 pelieHus 3a1a4
6 CrenenHble QyHKIUU C HATypaTbHBIMU 1
MOKa3aTeIsIMH, UX TpapuKu U CBOKWCTBA
7 I'paduku Gpyskmmit: y =\x , y=Vx ,y =| 1




KBagparnbsie HepaBeHCTBA ¢ OAHOM
MepEeMEHHON

10

Pemenne HepaBeHCTB rpaduaecKUM
METOJIOM U METOJ0OM UHTEPBAJIOB
CucrteMbl HEpaBEHCTB C OJTHOM
MepeMEHHOM

11

Pemenne TeKCTOBBIX 3a7a4 C IOMOIIILIO
HEPaBCHCTB, CUCTEM HEPABCHCTB

12

[IpuMepsl IpUMEHEHHU METOI0B
PaBHOCHIIBHBIX NPEOOPA30BAHUN, 3aMEHBI
MepPEMEHHOH, rpa)uIecKoro MeTo 1a IMpu
pelieHuu ypaBHeHUH 3-1 U 4-ii cTeneHei

13

14

Pemenue 1po6HO-paliMOHaIBHBIX
YPAaBHEHUW U HEPABEHCTB
Pemenne npocreimmx cucrem
HEJIMHEHHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU

15

I'paduueckuit MeToa perieHUs: CUCTEMBI
HEJIMHEHHBIX YPABHEHUH C ABYMS
[IEPEMEHHBIMU

16

Cucrema 1ByX HEJIMHEHHBIX YpaBHEHUM C
JBYMS IEPEMEHHBIMU KaK MOJIEb
peanbHON CUTyalluH

17

18

Cucrema HETMHENHBIX YPaBHEHUH ¢
apaMeTpoM

Apudmerndeckas u reoMeTpudecKas
IIPOrpeccuu




19

CBoiicTBa 4JIeHOB apu(METUYECKON U
F€OMETPUYECKON MpOorpeccuid

20

21

22

®opMysbl CyMMBI IEPBBIX N YWIEHOB
apu(METHUECKON U T€OMETPUIECKOI
IIporpeccuit

@opMysbl CyMMBI IEPBBIX N YWIEHOB
apru(pMETHIECKON U TEOMETPUICCKOM
IIporpeccuit

3amaun Ha MPOLIEHTHI, GAHKOBCKUE
BKJIaJbl U KPEAUTHI

23

KonTponbhas padota no teme
"YuciioBbIe OCIEI0BATEILHOCTH U
nporpeccun”

24

25

26

Kopens n-it crenenu. CBoiicTBa KOpHS N-

U cTeneHun

ToxnecTBeHHbIe TPeoOpa3oBaHUs
BBIPAKEHUH, COAEPIKALUX CTEIIEHD C
panMoHaIbHBIM ITOKa3aTelleM
ToxnecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAKEHUH, COAEPKAIUX CTENIEHD C
panMoHaIbHBIM ITOKa3aTelleM

27

[ToBTOpenue u 06061menue. Yucna u
BBIYHMCIICHHS (3aMUCh, CPAaBHEHUE,

JIENCTBUS C NCHCTBUTEILHBIMU qyucJjiaMu,

qucjaoBasa HpHMaSI)

28

[ToBTOpenue u 0606menue. Yncna u
BBIYHCIICHUS (ITPOLIEHTHI, OTHOIICHUS,
MIPOIIOPIINH)




[ToBTOpenue u 0606menue. TekcToBbIe
3ajauu (pereHne TEKCTOBBIX 3a1a4
apu(METUYECKUM H aJIreOpandecKumM
crocob6amu)

29

[ToBTOpenue u 06061menHue. TekcToBbIe
30 3aauu (peleHre TEKCTOBBIX 3a71a4

apu(METUYECKUM H aJIreOpandecKuM
crocobamu)

[ToBTOpenue u 0600meHue. TekcToBbIe
31 3a/1auu (peleHrne TEKCTOBBIX 3a1au
apuMeTHIECKUM U alreOpandecKuM

crocobamu)

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaXKEHUS
32 (mpeobpa3oBaHue anreOpanIecKux 1
BLIpa)KeHHﬁ, COACpKAIIMX CTCIICHDb C
EJTBIM TTOKa3aTeNIeM )

[ToBTOpEeHue u 06001IEeHNE.
Anrebpanyeckue BbIpaXKEHUS
33 (mpeoOpa3oBaHue anTeOpaMIECKUX 1
BBIPAKEHUH, COAEPIKAINX
apu(pMeTHUECKUIl KBaIpaTHbIM KOPEHB)

34 WroroBas koHTpoJsibHAs paboTa 1

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Anrebpa 9 kiacc, (aBT. A.I'. Mepansk, B.M. [1onskoB) cucteMbl «ANTopuT™M

ycnexay». 4-e uznanue, nepepaboTaHHOE.

METOAUYECKHUE MATEPHUAJIbBI 1JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
























