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MHNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamMma o anre6pe Ha ypoBHE OCHOBHOTO 0011Iero oOpa3oBaHuUs
cocTaBieHa Ha OcCHOBe TpeOoBaHMiI K pe3yJabraraM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbHON MPOTPaMMbI OCHOBHOTO 00111eT0 00pa30oBaHus, MPEACTABICHHbIX
B @enepaibHOM TOCYAapCTBEHHOM OOpa30BaTeIbHOM CTaHAApTE OCHOBHOTIO
obmrero oopazoBanus ([Ipukas Munnpocsemenus Poccuu ot 31.05.2021 1. Ne 287,
3apeructpupoBad MunncrepctBoM rocturiun Poccurickon @eneparuu 05.07.2021
r, per. Homep — 64101) (manee - @®I'OC OOO), a Takxe
dbenepanbHOl paboueli MporpaMMbl BOCIIMTaHUS. B mporpamMme 1o TeoMeTpUu
YUTEHBI UJIeU U 1oJokeHus: KoHueniuu pa3BUTUsI MaTeMaTudecKoro oopa3oBaHus
B Poccuiickoit @enepannu.

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA «AJII'EBPA>

Anrebpa sBISETCS OJHUM M3 OIOPHBIX KypCOB OCHOBHOTO OOILEro
oOpa3oBaHMsl: OHA 00eCTIeYNBAET U3YUYEHUE JPYTUX JTUCUUIUINH, KaK €CTECTBEHHO-
HAyyHOro, TaK M TyMAaHUTAPHOTO LMUKIOB, €€ OCBOEHHE HEOOXOAUMO s
IpOAOKEHUs 00pa30BaHUs U B ITOBCEIHEBHOM KU3HU. Pa3Butue y o0ydaromumxcs
HAy4YHBIX MPEACTABICHUH O MPOUCXOKACHUU U CYIIHOCTH anreOpanyecKux
abcTpakiuii, cnoco0e OTPaKEHUsI MaTEMAaTUYECKOM HAYKOMW SIBJICHUI U MPOLECCOB
B MPUPOJEC W OOIIeCTBE, PO MaTEMaTHYECKOTO MOJCIUPOBAHHS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIMMBIX JJIsl aaNTallid B COBPEMEHHOM ITU(POBOM
oOmecTBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHUS HaOJI0JaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIIICHUS,
CHOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTH CBOM JEMCTBHSI U BBIBOBI,
dbopmynmpoBath yTBepkaeHUA. OCBOCHUE Kypca anreOpsl 00ecreunBacT pa3BUTHE
JOTHYECKOr0 MBIIUICHUS] O0O0YyYarolmMXCsA: OHM HCIOJB3YIOT JACIYKTUBHBIE U
WHIYKTUBHBIE PAcCYXJeHUs, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
ananoruto. OOydeHue  anrebpe  mpeamnoyiaraeT  3HAYMTENBHBIH  00BEM
CaMOCTOSITENIbHOM ~ JIEATENIBHOCTH  O0YyYaroluXxcs, IO3TOMY CaMOCTOSTEIbHOE
peleHue 3aja4 ABJSETCs peanu3aleil 1esTeIbHOCTHOIO IPUHLIKIIA O0yUeHUsI.

B cTpykrype mporpammbl yuyeOHOro Kypca «Airedpa» Uisi OCHOBHOIO
o01ero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
avuHuH: «Yucaa v BEIYHCICHUS, «AnreOpandeckue BhIPAKECHU», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxgas w3 3THX COJAEpKaTEIbHO-METOIUIECKIX
JIMHUM Pa3BUBACTCS HA MPOTSKEHUU TPEX JIET U3YUYEHUsI Kypca, B3aUMOJACHCTBYs C
IpYyTMMH €ro JHHUSAMH. B Xome wu3ydeHus ydeOHOro Kypca OOydaroImmuMmcs
IPUXOJIUTCS JIOTHYECKU PacCyKIaTh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpaMMmy y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pazenax
MaTEMaTUYECKOT0 00pa30BaHUs U CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYJAOIIMMUCS
OCHOB  YHUBEPCAJBHOTO MaTemMaTHueckoro s3bpika. CopepxaTenbHOM U



CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxanune iuHUM «YHCIIa W BBIYKACICHUS CIYKAT OCHOBOM ISt
JanbHENIIero U3y4eHus MaTeMaTHKU, CIIOCOOCTBYET Pa3BUTHIO y OOy4YarOMIMXCS
JIOTUYECKOTO MBIIIICHUS, POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS aJITOPUTMaMHu, a
TaK)ke MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJISl IOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATHSA O YMCIE HA YPOBHE OCHOBHOIO OOIIEro 0O0pa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHATBHBIMU YHCIaAMH, (OPMHUPOBAHUEM
IPEICTABICHUN O IECTBUTEIBHOM YHCIIE. 3aBEPILIEHHE OCBOCHHMS YUCIOBOM JIMHUU
OTHECEHO K CpeIHEMY 00IIeMy 00pa30BaHHUIO.

Conepxanue JAByX  alreOpaniueckux JIMHUH —  «AjreOpanueckue
BBIpOXKCHUS» U «YPaBHEHHs] U HEPABEHCTBa» CIOCOOCTBYET (HOPMHUPOBAHUIO Y
oOy4JarommMxcs MaTeMaTUYECKOro amnmnapara, HeoOXOAMMOro JJis PEelIeHHs 3a1ad
MaTE€MaTUKH, CMEKHBIX IPEAMETOB M IPAKTHUKO-OPUEHTUPOBAHHBIX 3ajad. Ha
YpOBHE OCHOBHOTO 00111er0 00pa3oBaHusl yu4eOHbIN MaTepuaj IpyNIupyeTcs BOKPYT
palMOHAaIbHBIX BBIpAKEHUH. Anredpa JEMOHCTPUPYET 3HAUYEHUE MAaTEMaTHKU Kak
A3bIKa JUI TIOCTPOCHHSI MAaTEMaTHYECKUX MOJIENEH, OIHMCAHMS MPOLECCOB M
SBJIEHUH peanbHOro Mupa. B 3a1aun 00ydueHus anredpe BXOJAT TakKe AalibHEHIIee
pa3BUTHE AJITOPUTMUYECKOTO MBIIICHUS,, HEOOXOAWMOIO, B YaCTHOCTH, MJif
OCBOEHHUS Kypca UH(GOPMAaTUKH, U OBJAJCHUE HABbIKAMHU JETyKTHUBHBIX
paccyxaenuid. IIpeoOpa3zoBaHue CHUMBOJBHBIX (OPM CHOCOOCTBYET Pa3BUTHUIO
BOOOpaXeHUsl, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxanue GyHKIIMOHATBLHO-TpapUUIECKON JIMHUU HAIEJICHO Ha MOJIyYeHUE
OoOy4JaromMMHUCS 3HAaHUN O (PYHKIMSAX KaK BaKHEHIIe MaTeMaTU4ecKOM MOJeiu
JUTSL OTMCAHUS U UCCIIEOBAHUS pa3HOOOPA3HBIX MPOLIECCOB U ABJICHHUM B TPUPOE U
oOmiectBe. 3ydyeHue MmaTepuana CnocoOCTBYET PA3BUTUIO Y O0yJAIOIIUXCS YMEHUS
WCIIOJIB30BaTh PA3JIMYHBIE BBIPAZUTEIBHBIE CPEICTBA SA3bIKA MAaTEMaTHKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIal B (opmupoBaHHE
IIPEICTABICHUN O POJIM MAaTEMATUKN B PA3BUTUH LIMBUIN3ALNN U KyJIbTYpPHI.

ConepxaHue mporpamMmbl MO aiaredpe OPpUEHTHPOBAHO TAKXKE HA Pa3BUTHE
byHKIMOHATBHOW (MaTeMaTU4YeCKOoM, (PUHAHCOBOW) TPAMOTHOCTH KaK YMEHUS
OPUMEHATh MAaT€MAaTUYECKHE 3HAHUS I[IpU PEIICHWH JKU3HEHHBIX 3ajad,
aHAJIM3UPOBATh YNCJIOBBIE JAHHBIE.

[Iporpamma mo anredOpe cocTaBieHa C Yy4deToM paboyed mporpaMmbl
BOCIIUTAHUSA, YTO HAXOJIUT OTpPaXeHHWE B 4YacTU (OPMHUPOBAHUS JIMUHOCTHBIX
pe3yibTaTOB, KOTOpPHIE JIOCTUTAIOTCS B €IMHCTBE Y4eOHOM M BOCHUTATEIHHOU
NeATeNbHOCTH. JIMYHOCTHBIE pe3yJbTaThl OCBOCHMSI MPOrpaMMbl MO anredpe
OTpa)xaroT TOTOBHOCTh OOYYAIOIIMXCSI PYKOBOJICTBOBATHCSI CUCTEMOM MO3UTHUBHBIX
LEHHOCTHBIX OPUEHTALUNA U PACHIMPEHUE ONBITA EATEIbHOCTH Ha €€ OCHOBE U B
IIPOLIECCE pean3ali OCHOBHBIX HaIPaBICHUI BOCIUTATEIBHOW JESTEIBHOCTH.
BocnurarenbHbIi aclieKT YPOKOB aireOpbl COTJIAacOBaH ¢ pabodeil mporpaMmoin
BocniuTaHus, Moaysb «lIIKOMBHBIN ypOK», KOTOPBIN MpeArnoaracT 00beInHEHNE
coJiep;kaHue o0yueHusl 1 BOCIIMTAHUSA B LIEJIOCTHBIN 00pa30BaTeIbHBIN MpoLecc Ha
OCHOBE €IMHOM LIEJIA U €JMHBIX COLIMOKYJIbTYPHBIX LIEHHOCTEN.



MECTO YYEBHOTI'O ITPEJIMETA «AJITEBPA» B YHEBHOM
IIJIAHE

Ha usydenne yueOHOTO Kypca «Anredpa» orBoautcst 306 dacoB: B 7 Kilacce
— 102 gaca (3 gaca B Heeno), B 8 kiacce — 102 gaca (3 gaca B Hefieno), B 9 kiacce
— 102 gaca (3 Jaca B HefIeINIO).



COILEPKAHUE YYEBHOI'O IPEIMETA «AJI'EBPA»

7 kaacce

Yuciaa 1 BBIYUCTCHUSA

Jpobu OOBIKHOBEHHBIE U ACCATHUYHBIC, MEPEX0] OT OAHOWU (HOPMBI 3aMKUCH
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
YOOPSAJOYMBAHUE  pAlMOHANBHBIX  4uceld. Apudmerndeckue JeHUCTBUS €
palMOHAJIBHBIMUA YMCIIaMH. Pelenue 3aaad U3 peaslbHOW NPAKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJIeM: OINpeaeieHue, NpeoOpa3oBaHue
BBIPKEHHUII HA OCHOBE ONPENENEHUs, 3auch O0NbIINX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHJIE ApoOU U ApoOU B BHJIE MPOLEHTOB. TpHU OCHOBHBIC 33Jla4H Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

IIpyuMmeHenue NPU3HAKOB  JIEIMMOCTH, pAa3joKEHUE Ha MHOXUTEIU
HaTypaJIbHbIX YHUCEII.

PeanpHble  3aBUCHUMOCTH, B TOM 4uCile I@psMas M oOpaTHas
IIPOIIOPLIMOHAIIBHOCTH.

AJire0panvecKue BbIPAKEHUS

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C IIEpEMEHHON. JlommycTuMbIe
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaenue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
bopmynbl. Beruucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXKEHHUS, NpaBWiIa MpPeoOpa3oBaHUs CyMM U
MPOU3BECHUH, PABUIIa PACKPBITHS CKOOOK U MPUBEAEHUS MOJOOHBIX ClIaraeMbIX.

CBoliCTBa CTENEHU C HATYPaJIbHBIM OKA3aTEIIEM.

OnHowieHsl 1 MHOTOWIEHBI. CTeneHb MHOrowIeHa. CliokeHne, BBIUMUTaHUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBI
Y KBaApar pasHocTu. Popmyiia pa3HOCTHU KBapaToB. Pa3jiokeHrne MHOTOWICHOB Ha
MHOKHUTEJIN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHs, NpaBWia IpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCHJIBHOCTb YPaBHEHUM.

JIuHeHOe ypaBHEHHME C OJHOW IEPEMEHHOW, YMCIO KOPHEW JIMHEWHOIO
YpaBHEHMUS, pEUICHUE JIMHENHBIX YpaBHEHUN. COCTaBIIEHHE YPABHEHU IO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 € MOMOIIBIO YPABHEHUH.

JIuneitHOe ypaBHEHHE C ABYMs NEpEMEHHBIMU U ero rpaduk. Cuctema AByX
JIVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermeHue cucrem ypaBHEHUU
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 3a7a4 C IOMOIIbIO CUCTEM
YPaBHEHHUM.

DyHKUNHA

Koopaunara Touku Ha npssMon. YucinoBble NpOMEKYyTKHU. PaccTosiHne Mexy
JIByMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpssmoyronbHast cuctema koopauHat, ocu OX u Oy. Abcimcca u opAnHATA
TOUYKH Ha KOOPJMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1laHHBIX (HOPMYIaMU.
Urenue rpadukoB peanbHbIX 3aBUucuMocTeill. [Tonstue Gynkmuu. I'paduk GyHkmmm.



CpoiictBa pynkuuid. Jluneitnas ¢ynkuus, e€ rpaguk. ['paduk dpynkinuum y = [x|.
['paduyeckoe penieHre TUHEHHBIX YPAaBHEHUM M CUCTEM JIMHEUHBIX YpaBHEHUM.

8 kiacc

Yuciaa 1 BBIYUCTCHUSA

KBagpatueiii kopeHb u3 uucia. llonstre 00 uppalMOHAIBLHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBbHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHUE K MPEe0OPa30BAHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHCJIEHUSIM. J|eCTBUTEIIBHBIE YUCTIA.

CreneHb ¢ LENbIM MOKa3aTeaeM U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YHCIIA.

AJire0OpanvecKue BbIPaKeHUsI

KBagpaTHpii  TpEXuieH, pas3jgoKeHUE KBAAPATHOIO TPEXUWIEHAa Ha
MHOHUTEJIH.

AnreOpandeckass JpoOb. OCHOBHOE CBOMCTBO alreOpanyeckod JapoOwu.
CrnoxxeHue, BBIYMTAHHE, YMHOXKEHHE, JICJICHHE anredpandeckux JapoOei.
PanronanbpHbIe BRIpaXXEHHS U UX ITpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, QopMyna KOpHEH KBaJpaTHOTO YpPaBHEHHS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEMHBIM U KBaJIPATHBIM.
[Ipocreiinme qpoOHO-palMOHAIbHBIC YPABHEHHUS.

I'paduueckas uHTEpOpETAIUS YPABHEHUN C IBYMS IEPEMEHHBIMU U CUCTEM
JVHEWHBIX YpAaBHEHHW C JBYMsS IIepeMEHHBIMHU. lIpumepnl pemreHus cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 alNreOpanvdecKuM CriocoO0OM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HEepaBEHCTBO ¢ OJIHOM EPEMEHHOM.
PaBHOCMIBHOCTP HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHON IEPEMEHHOM.

DyHKUUHA

[Tonsitue dynkuuu. OO6MacTh oOmMpeneNeHrus W MHOXKECTBO 3HAUYCHHM
dbynkuun. CrocoOb! 3a1anus PyHKITUH.

I'padux pynxnuu. Urenue cBoiicTtB dyHkumuu no e€ rpaduky. [Ipumeps
rpadukoB GYHKINMA, OTPAXKAIOIIUX PEaTbHBIE MPOIECCHI.

@DYHKIMY, OIUCHIBAIOIINE TIPSMYI0 W OOpaTHYIO MNPONOPIHMOHATBHBIC
3aBHCHMOCTH, UX rpaduku. Oyukuun Y = X2,y = X3,y = VX, y=|x|. [paduaeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 kJacc

Yucsa v BBIYUCJICHUS

ParmonanpHbie 4Kciia, UppallMOHaIbHBIC YUCTIA, KOHEUHbIE U OCCKOHECUHbIC
JeCATUYHBIC APpoOu. MHOXKECTBO ACHUCTBUTEIBHBIX YMCEN, JCHCTBUTEIBHBIC YHCIIA
KaKk OECKOHEUHBbIE [ecATUYHBbICe IapoOu. B3auMHO OIHO3HAYHOE COOTBETCTBUE
MEXK1Y MHOKECTBOM JEUCTBUTENIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHEHHME JEUCTBUTEIBHBIX YHCEN, apu(METUYECKHe JEUCTBUS C
JIEVUCTBUTEILHBIMH YHCIIAMH.



Pa3mepbl OOBEKTOB OKpYXKAIOIIET0 MHpPA, AIUTEIBHOCTH IPOIECCOB B
OKPY’KAIOLIEM MHpE.

[TpubnuxE€HHOE 3HaYEHUE BEIMYUHBI, TOUHOCTH NMpUOIKeHus. OKpyriieHne
yucen. [Ipuknka u olieHKa pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JluneriHOE ypaBHEHUE. Penienne ypaBHEHUM, CBOISIIIUXCS K JIMHEUHBIM.

KBagpaTHoe ypaBHeHUE. Pemienue ypaBHEHUM, CBOASIIMXCS K KBaJAPATHBIM.
bukBanparnoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIIH.

Pemenne apoOHO-panimoHaNbHBIX ypaBHEHMI. PelieHne TEKCTOBBIX 3adad
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYyMs NEpPEMEHHBIMH U ero rpaduk. Pemienue cucrem aByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. Pellienne cucTteM 1ByX ypaBHEHHUM,
OJJHO M3 KOTOpbIX JIMHEIlHOe, a Jpyroe — BTopol creneHu. ['paduyeckas
VHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Pemenuie TeKCTOBBIX 3aj1au alredpandeckum crnocoooMm.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOM. PemeHue cucrem
JUHENHBIX HEPAaBEHCTB C OJHOM mepeMeHHOoW. KBanpaTHele HEpaBEeHCTBA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

DOYyHKIUU

KBagparnunas Qynkuus, e€ rpadux m cBoiictBa. [lapabona, KoopauHATHI
BEPUIMHBI apadOoJIbl, 0Cb CAMMETPHUH MMAPAOOJIBI.

Ipadukn pyaximit: y =kx, y =kx +b, y=k/x, y=x3, y=x, y = [x| , u ux
CBONCTBA.

YucoBble M0CJIe10BATEILHOCTH U IIPOrPeccHH

[IoHsATHE YMCIIOBOW IOCIENOBATEIBHOCTH. 3aJaHHUE I0CIEI0BATEIbHOCTH
peKyppeHTHOI dopmMyoii U Hhopmysoit N-ro wieHa.

Apudmernueckas U reomeTpuyeckas nporpeccud. PopMyiibl N-ro 4ieHa
apu(PpMETUIECKON 1 TeOMETPUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N3o00pakeHne 4ieHOB apu(METUYECKOW M TeOMETPHUYECKOM MPOrpecCHid
TOYKaMU Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHECHIUAIBHBIM POCT.
CItoHBIE NPOLIEHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O IPEIMETA «AJI'EBPA»

JIN4HOCTHBIE Pe3y/IbTaThI

JIluyHOCTHBIE  pe3ynbTaThl OCBOEHHUSI MpOrpaMMbl  yd4eOHOro  Kypca
«MareMaTtrka» XapaKTepHu3ylTCs:

1) nampuomuueckoe eocnumanue:

IIPOSIBJIEHUEM HMHTEpeca K NPONUIOMY M  HACTOSAIIEMY POCCHMCKOU
MaTE€MaTWKH, I[IEHHOCTHBIM  OTHOIICHHEM K JOCTHUXEHHUSM  POCCHUCKUX
MaT€MaTUKOB M POCCHUICKONM MaTe€MaTH4YeCKOM IIKOJIbI, K HMCIOJIb30BAaHUIO ITUX
JTOCTKEHUM B APYTMX HAyKax U MPHUKIATHBIX chepax;

2) epasicoanckoe u 0yx06HO-HPABCHIBEHHOE 60CNUMAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOSI3aHHOCTEH TpaKJlaHWHA U peaIM3aliK €ro
npaB, MPEJICTABICHUEM O MareMaTU4eCKUX OCHOBaxX (DYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHHUH, MPOLEAyp IpakAaHCKOTO oOIecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTHIO K OOCYKICHUIO STUUECKUX MPOOJIEM, CBI3aHHBIX
C TMPaKTUYECKUM TPUMEHEHUEM JOCTWKEHMM HAyKH, OCO3HAHHEM BaKHOCTH
MOPaIbHO-3TUYECKUX MPUHIIUIOB B JEATEILHOCTH YUEHOTO;

3) mpyooeoe eocnumanue:

YCTAaHOBKOM Ha AaKTHUBHOE YYacTHE B PEIICHUU TMPAKTUYECCKUX 3ajad
MaTeMaTUYECKOM HAMpPaBICHHOCTH, OCO3HAHUEM BaXXHOCTH MAaTeMaTH4YECKOTro
o0pa30oBaHusl Ha MPOTSKEHUU BCEH KU3HU JUIsl YCIEMIHOW MpodecCrOHaIbHOM
JEATCIBHOCTH W Pa3BUTUEM HEOOXOIMMBIX YMEHUM, OCO3HAHHBIM BBIOOPOM H
MOCTPOSHUEM MHIUBUIYaIbHON TPACKTOPUH 00pa30BaHUs M )KU3HCHHBIX IJIAHOB C
YYIETOM JTMYHBIX HHTEPECOB 1 0OIIIECTBEHHBIX TOTPEOHOCTEH;

4) acmemuueckoe eocnumanue:

CIIOCOOHOCTBIO K JMOIIMOHAJIBHOMY H  OACTETHUUYECKOMY BOCIPUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajad, PEIICHUM, pacCyXICHUH, YMEHHUIO BHUJETb
MaTreMaTU4eCKHUe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) uennocmu nayunozo no3Hanua:

OpUCHTAaIMe B JCATETBHOCTM HA COBPEMEHHYI) CHCTEMY Hay4YHBIX
MpeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOJIBI U
oOliecTBa, MOHUMAHMEM MaTEMaTUYEeCKOM HayKu Kak cdepbl UelIoBeUeCKOn
JEeSITEILHOCTH, ATAllOB €€ Pa3BUTHUS W 3HAYMMOCTH IS Pa3BUTUS IIUBUIIM3AIUH,
OBJIAJICHUEM SI3BIKOM MAaTE€MAaTUKU U MaTEMaTUYECKOW KYJIBTypOWl Kak CpPEICTBOM
MO3HAHUS MHpA, OBJIAJICHUEM TMPOCTEUIIMMHU HABBIKAMU HCCIIEI0BATEIbCKON
TSI TEILHOCTH;

6) usuueckoe eocnumanue, ¢hopmuposanue Kyabmypovl 300p08bA U
IMOUYUOHAILHO20 ONA2ONONYUUA:

TOTOBHOCTBIO TPHMEHATh MaTeMaTM4YECKHe 3HAaHMS B MHTEpPEcax CBOETO
3I0POBBS,  BEIECHHUS  3JI0poBOoro  oOpaza Ku3HM  (30pOBOE  MHUTaHUE,
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cOaaHCUPOBAHHBIM PEXUM 3aHATHH U OTIbIXa, peEryisipHas dunueckas
aKTUBHOCTBH ), CHOPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCHH, MPU3HAHWEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JIPyroro 4eJI0BeKa;

7) 9Ko102UuUecKoe 60CRUmManue:

OpUEHTAIMEH Ha MPUMEHEHUE MaTEMaTUYECKUX 3HAHUM JJIs1 pelieHus 3a7a4 B
00J1aCTH COXPAHHOCTH OKPYXKAIOIIEeH CpeJibl, TUIAHUPOBAHUS MOCTYIIKOB U OIEHKH
UX BO3MOXKHBIX IMOCJICJICTBUI JIJIsSI OKPYXKAIOIIECH Cpejibl, 0CO3HAHUEM TII00aTLHOTO
XapakTepa SKOJIOTMYECKUX MPoOJIeM U MyTe X pelieHus;

8) aoanmayus Kk uzmMeHANOWUMCA YCAO0BUAM COUUANBLHOU U NPUPOOHOU
cpeowl:

TOTOBHOCTBIO K JCHCTBHSM B YCIIOBHSX HEONPENCIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JESITEIbHOCTh, B TOM YHCIIC
YMEHUE YYUTHCS y JPYrux Jrofei, mpuoOperarb B COBMECTHOM NESITEIbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OTBITA IPYTHUX;

HEOOXOIUMOCThIO B (POPMHPOBAHMM HOBBIX 3HAHUM, B TOM YHCIIE
bopMyITMpOBaTh WU, OHATHUS, TUIIOTE3bl 00 0OBEKTAX M SBJICHUSAX, B TOM YHUCJIC
paHee HEU3BECTHBIX, OCO3HABaTh JE(PHUIIMTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEM, MIIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYH) CHUTYaIllMlO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTUPOBATh
MPUHAMAEMbIC PEIICHHUS W JICUCTBUS, (OPMYJIUpPOBaTh WU OIEHUBATh PUCKU U
MOCeACTBUS, POPMHUPOBATH OIIBIT.

MeTanpeaMeTHbIe pe3yJabTaThl

Ilo3nasamenvuovle ynugepcanbvhble yueoHvle Oelcmeus

baszosvie nocuueckue oeiicmeusi:

BBISBJISITh M XapaKTEPHU30BaTh CYILECTBEHHbIC MPU3HAKU MaTeMAaTHUYECKHUX
00BEKTOB, MOHATUINA, OTHOIIEHUN MEXAY OHATUAMHU, (DOPMYITUPOBATH ONIPEACIICHUS
MOHSATUM, yCTaHABIUBATH CYIIECTBEHHbBIN MPU3HAK KJIacCU(UKAIIUN, OCHOBAHUS JJIsI
000011I€HHs U CPABHEHUS, KPUTEPUU IPOBOIMMOIO aHAJIN3A;

BOCHpUHUMATh,  (OpMyaupoBaTh U  MPEOOpPa30OBbIBATH  CYKICHUS:
YTBEPAUTEIBHBIC U OTPUIIATEIbHBIC, €IUHUYHBIC, YACTHBIC U 00IIME, YCIOBHBIC,

BBISIBJIATH MATEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTUBOPEUUS
B (akTax, JAHHBIX, HAOMIOMEHUAX U YTBEPKACHUSIX, MpeiaraTh KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U ITPOTUBOPEUNI;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUEHUHN, YMO3AKIIFOUCHH 110 aHAJIOTUH;

paz0Ouparh J0Ka3aTelIbCTBA MAaTEeMAaTUUECKUX YTBEPXKIEHUU (MpsSMbIE U OT
IPOTUBHOIO), TMPOBOAUTH  CAMOCTOSITEIBHO  HECIOXKHBIE  JOKA3aTeIbCTBa
MaTeMaTU4eCKUX (PaKTOB, BBICTpaMBaTh apryMEHTAIIMIO, MPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIC PACCYKICHUS;



BBIOMpATh croco0 pemieHus y4eOHOW 3amadn (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIIEHUs, BEIOMPATh HanOoJee MOIXOAAIINN ¢ YIETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3zosvie uccneoosamenvckue oeticmaus:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIENIOBATEIbCKUNA WHCTPYMEHT MO3HAHUSA,
dbopMynupoBarb  BONPOCH,  (UKCHpyIOLIUME  MPOTHBOpPEYHE,  MPOOJIEMY,
CaMOCTOATENIbHO yCTaHaBIMBaTh HCKOMOE M JaHHOe, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIHUIO0, MHCHHE,

MPOBOAUTH IO CAMOCTOATEIBHO COCTABJICHHOMY IUIaHYy HECIOXKHBINA
OKCIIEPUMEHT, HEOOJBIIOE HCCICAOBAHUE TI0 YCTAaHOBJICHHIO OCOOSHHOCTEH
MaTeMaTHIeCKOT0 00BEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOM;

CaMOCTOSTEIIEHO (POPMYIMPOBaTh OOOOIIEHUS W BBIBOABI MO pPE3yIbTaTaM
MPOBENEHHOTO  HAOMIONEHMs, HWCCICAOBAaHMS, OIEHWBAaTh  JOCTOBEPHOCTH
MOJIyYEHHBIX PE3YJITATOB, BHIBOJIOB U 0000IICHHIA;

IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHUE TMpOIEecca, a TakKe BbIJIBUTATH
MPENNONIOKEHHS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Paboma c unpopmayueti:

BBISIBJISITh  HEJOCTATOYHOCTh M HM30BITOUHOCTh HWH(MOpMAIMK, JaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4H;

BBIOMPATH, aHaJIN3UPOBATh, CHUCTEMaTU3UPOBATh u
WHTEPIPETUPOBATHUH(POPMAITHIO PA3IUYHBIX BUIOB U (HOPM MPEICTABICHHUS;

BBIOMpATh (QopMy TpencTaBieHus HWHPOPMALMM U WUIIOCTPUPOBATH
perraeMbIe 3a/1a9 CXeMaMu, TharpaMmMamMu, HHOU TpauKol U UX KOMOMHAITUSIMU;

OIICHWBATh HAMEKHOCTh HWH(OOPMAIMHM 110 KPUTEPHSIM, TNPEIIOKCHHBIM
yauTeseM Wik ChOPMYTUPOBAHHBIM CaAMOCTOSTEIHHO.

Kommynuxamuenvle ynusepcanvhbvie yueoHvie 0etcmeust:

BOCIIPUHUMATH U (POPMYITUPOBATH CYXKJEHUSI B COOTBETCTBUU C YCIOBUSMHU U
HEISIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTaX, JaBaTh IMIOSICHEHUS T1I0 XOJYy pEIICHUs 3aJlauu,
KOMMEHTHPOBATh TIOJy4YEHHBIN pe3yibTaT;

B XO7Ie 0OCY)KJICHMsI 33]1aBaTh BOMPOCHI MO CYIECTBY OOCYKIaeMOW TEMBbI,
mpoOJieMbl, pelaeMoi 3ajaud, BBICKA3bIBATh HJIEHU, HAICJICHHBIE Ha TIOHWCK
pEIIeHHs, COIMOCTaBISATh CBOU CYXKICHUS C CYXICHHSIMHU JPYTUX YYaCTHUKOB
auajora, OOHapy)KMBaTh pa3ju4Me W CXOACTBO TO3WIUNA, B KOPPEKTHOU (opme
bopMyITUpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHUS;

IPEICTABIIATh PE3YAbTAThl PEIICHUS 3a/a49M, SKCIIEPUMEHTA, UCCIICIOBaHNS,
MIPOCKTa, CAMOCTOSTEIBHO BBIOMPATh (OPMAT BBICTYIUICHHS C YYETOM 3ajad
MIPE3CHTAIIMHA U 0COOCHHOCTEH ayTUTOPHH,

MOHMMATh M WCITOJIb30BaTh MPEUMYIIECCTBA KOMaHIHOW M WHIUBUIyaIbHON
paboThI PYU PEIICHUH YIeOHBIX MATEMAaTHIECKUX 3a]1a4;

MPUHUMATh IIeJIb COBMECTHOW NESITEIBHOCTH, TUTAHHUPOBATh OPTaHHU3AIUIO
COBMECTHOM paboOThl, pacmpeneisiTb BHUIbI PpadOT, JAOTOBApUBATHCS, OOCYXIATh
MPOIIECC U Pe3yabTaT padoThl, 0000IaTh MHEHHS HECKOJIBKUX JIIO/ICH;
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y4acTBOBATh B TPYMIOBBIX popMmax paboThl (00CykAeHHSI, 0OMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U JIPYTHE), BBIIOIHATH CBOIO YaCTh pabOThl U KOOPAUHHUPOBATH
CBOM JCUCTBUSA C JPYTMMU WICHAMH KOMaH/bl, OLIEHUBATh KAYECTBO CBOETO BKJIAIA
B OOHmMI MNpPOAYKT MO KpUTEpHsIM, C(HOPMYIUPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJICHCTBHSI.

Pecynamuenvie ynueepcanvnsle yueoHvie 0elicmeus

Camoopzanuzayusi:

CaMOCTOATENIbHO COCTABIIATH IUIAH, AJITOPUTM PEIICHMs 3afadu (WA €ro
4acTh), BBIOUpATh CMOCOO pelIeHUs C YYETOM MMEIOIIMXCS PECYpCOB H
COOCTBEHHBIX BO3MO)KHOCTEW, ApryMEHTHpPOBaTb W KOPPEKTHPOBATh BapUAHTHI
pelieHuii ¢ y4éToM HOBOWM MH(OpMaLUK.

CamokoHmponb, SMOYUOHANLHBIL UHMENTEKIN.:

BJIQJIETh CIIOCO0AMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoLecca U pe3ysabrara
pelIeHuss MaTeMaTHYECKOM 3a1a4uu;

OPEIBUIETDh TPYIHOCTH, KOTOPBIE MOT'YT BOZHUKHYThH IIPU PELICHUU 3aJ]1a4H,
BHOCUTh KOPPEKTUBbI B JESATEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3yJbTarTa ACSATEIBHOCTH ITOCTABICHHOM LIEJIU U
YCIIOBUSIM, OOBSACHATh NPUUYMHBI JOCTHKEHUS WU HEAOCTUKEHUSI LIEJIH, HAXOAUTh
OLIMOKY, 1aBaTh OLEHKY NMPUOOPETEHHOMY OTBITY.

IIpeaMeTHBIE pe3yabTaThI

K xoHiy oOyuenuss B 7 KJjacce oOydarouuidcsl TOJYYUT CIEAYIOUIUE
MIPEIMETHBIC PE3yJIbTATHI:

Yucia u BbIYUCTIEHUS

BrImonHATE, coueTass yCTHbIE M TMHUCHBMEHHBIE TPHEMBI, apu(METHUSCKHEC
JIEUCTBUS C PAIMOHAILHBIMU YUCIIAMH.

Haxonuth 3HaueHUs YKCIOBBIX BBIPAXKEHUH, MPUMEHATH PazHOOOpa3HbIC
CIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYCHHUI TPOOHBIX BBIPAKEHUMN, COIEPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[TepexoauTh OT OAHOW (POPMBI 3aMKMCH YHUCEN K APYroi (mpeoOpa3oBhIBATH
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTHU
B 0€CKOHEYHYIO JACCATUYHYIO IPOOH).

CpaBHHBATh M YIIOPSIIOYMBATH PAITMOHABHEIC YHCTIA.

OKpyrJsITh 4ncna.

BBITTOTHATE MPUKKUAKY U OLICHKY PE3YJIbTaTa BEIYUCIICHHM, OIICHKY 3HAYCHHM
YHUCJIOBBIX BBIPAXCHUI. BBIMOTHATH ACHCTBUSA CO CTCMCHSAMH C HATypalbHBIMHU
MTOKa3aTeIISIMH.

[IpuMeHATh TNPU3HAKKW  JCIMMOCTH, Pa3jOKEHWE Ha  MHOXHUTEIH
HATypaJbHBIX YUCEIL.

Pemate mpakTUKO-OPUEHTHPOBAHHBIE 33Jla4H, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, TPOTOPIMOHAIBHOCTHIO BEJIMYWH, NPOIEHTAMU, HWHTEPIPETUPOBATH
pE3yNbTaThl PeIIeHUs 3a7a4 ¢ YYETOM OTPAaHWYCHUH, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpUBAEMbIX 0OBEKTOB.
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AJredpandeckue BbIpaKeHUs

Hcnonb3oBath airedpanyeckyto TEPMHUHOJIOTHUIO U CUMBOJIMKY, PUMEHSTh
e€ B Ipoliecce OCBOCHUS Y4eOHOTo MaTepuarna.

Haxonuth 3HaueHus OYKBEHHBIX BBIPOKECHHM MpPHU 3aJaHHBIX 3HAYCHUSX
MIEPEMEHHBIX.

BoinonHsaTh  mpeoOpa3oBaHUs  LIENIOTO  BBIPAXKEHHS B~ MHOTOWICH
MPUBEIACHUEM TTOJIOOHBIX CIAraeMbIX, PACKPHITUEM CKOOOK.

BpINONMHATE YMHOXEHHME OJHOWIEHA HAa MHOIOYIEH M MHOI'OYJIEHAa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CYMMBbI U KBaJpaTa pa3HOCTH.

OcCylecTBIATh PA30KEHUE MHOTOYJIECHOB HAa MHOXKHUTEIU C IOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXKUTEIIS, TPYIITUPOBKHU ClIaraeéMbIX, IPUMEHEHUS
bopMyIT COKpAmEHHOTO YMHOKEHHUS.

[IpuMeHsATh IpeoOpa3zoBaHUsT MHOTOWIECHOB JIJISl PELIEHUS pa3JInYHbIX 3a7a4
U3 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEAbHON TPAKTHUKHU.

Hcronbs30BaTh CBOMCTBA CTENEHEH C HATypaJbHBIMU IOKAa3aTEIsIMU IS
peoOpa30BaHus BbIPAKECHUII.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHHBIE ypaBHEHUS C OJHOW NEPEMEHHOW, NMPUMEHSS IpaBuia
nepexoaa OT UCXOIHOI'O YPAaBHEHHMsI K paBHOCWIBHOMY eMy. IIpoBepsTs, sBisieTcs
JIM YHUCIIO KOPHEM YPABHEHUS.

[IpuMeHATh rpaduueckue METOIbI PU PEIICHNUN TUHEHHBIX YPABHEHUN U UX
CUCTEM.

[logOupaTe mpUMeEpbl Hap 4YHUCEN, SABIAIONIMXCS PELIEHUEM JHHEHHOTro
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM INIOCKOCTH I'papvK TUHEHHOTO ypaBHEHUS C IBYMS
NEPEMEHHBIMHU, MOJIB3YSCh TPa(pUKOM, NPUBOIUTH TPUMEPHI PEILICHUS YPABHEHUS.

Pemate cucteMsl IByX JINHEWHBIX YPABHEHUN C IBYMsI [IEPEMEHHBIMU, B TOM
qucIie rpa@uIecKu.

CocTaBisATh M pelaTh JIMHEWHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHUH MO yCIOBHIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4y NOJIyYECHHBIN PE3yJIbTaT.

DOyHKUUHA

N300pakaTh Ha KOOPIMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbl, 3aAMKCHIBATH YACIOBBIE MPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OtMeyaTh B KOOPAMHATHOM TJIOCKOCTH TOYKHU IO 3aJIaHHBIM KOOpPJIUHATaM,
CTpOUTh rpaduky TMHEHHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUHU y = [X|.

OnuceiBaTh € TOMOIIBIO (PYHKIUNH HU3BECTHbIE 3aBUCHUMOCTH MEXKIY
BEJINYMHAMHU: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumats Tpaduueckuii croco® MpencTaBlIeHUs W aHaIM3a WHPOPMAIINH,
U3BJIEKATh U UHTEPIPETUPOBATh MHPOPMAIINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.
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K xoniy oOyuenus B 8 Kkiacce oOydarOmMiiCsS TONYYHUT CIEAYIOIIHNE
MIPEAMETHBIE PE3YIIBTATHI:

Yuciaa 1 BBIYUCTCHUSA

Hcnonp30BaTh HavalIbHBIE MPEICTABICHUS O MHOXECTBE JCHCTBUTEIIBHBIX
YuCel JUIsl CPAaBHEHUSI, OKPYTJIICHUSI U BBIUYMCICHUH, U300paxaTh JIeWCTBUTEIIbHbBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpuMeHATh TOHSATHE apU(PMETHUECKOTrO0 KBAJIPaTHOIO KOPHS, HAXOAMTH
KBaJIpPaTHbIE KOPHH, UCIOJIb3Ysl NMPU HEOOXOAMMOCTH KaJIbKYJIATOP, BBIIOIHIThH
npeoOpa3oBaHusl BBIPAKEHUN, CONEPXKALIUX KBaJpaTHbIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonb30BaTh 3amucu OONBIIUX M MAJbIX YHCEN C TMOMOIIBIO JECATHUYHBIX
npoOeit u creneneit yucna 10.

AJire0OpanvecKue BbIPaKeHUs!

[IpuMEHATh TOHATHE CTENEHW C LENbIM I0Ka3aTeJeM, BBIIIOJIHATh
peoOpa3oBaHus BIPAXKEHUI, COEPIKALIUX CTENEHH C LEIbIM OKa3aTEIIEM.

BbINONMHATE TOXKAECTBEHHBIE NMPEOOpPa30BaHUS PALIMOHAIBHBIX BbIPAKEHUN
Ha OCHOBE MpaBUJI ICHCTBUI HaJl MHOTOUJIEHAMHU U alreOpandeckKuMH JIpoosiMu.

PacknanpiBaTh KBaApaTHBIN TPEXWICH HA MHOKUTEIIH.

[TpumensTh peoOpa3oBaHus BRIPAXKEHUM 11 peIIeHUs pa3IMYHbIX 3a7a4 U3
MaTEMaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON IIPAKTUKH.

YpaBHeHNs U HEPpaBeHCTBA

PemaTe nuHeiHbIE, KBAJApAaTHBIE YPABHEHUS M PALMOHAJIbHBIE YpaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMHU.

[IpoBOaUTE MpOCTENIINE UCCIETOBAHNS YPABHEHUN U CUCTEM YPaBHEHHM, B
TOM YHUCJIE C TPUMEHEHUEM TpadUyuecKuX NpeICTaBIeHU (YCTaHABIMBATh, UMEET
JU ypaBHEHUE WM CUCTEMa YpAaBHEHUM pELICHUs, €CJIM HUMEET, TO CKOJbKO, U
npoyee).

[lepexoauTh OT cioBeCHOW (HOPMYTUPOBKHM 3afaud K €€ anredpanyueckoit
MOJEIM C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBl YpaBHEHUH,
MHTEPHPETUPOBATh B COOTBETCTBUHU C KOHTEKCTOM 3aJa4M ITOJYyYEHHBIN pe3ysbTarT.

IIpuMeHATh CBOWCTBA YHCJIOBBIX HEPABEHCTB JUISI CPAaBHEHMsS, OLECHKH,
pellaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM U UX CHUCTEMBI, JaBaTh
rpaUyecKkyr0 WUTIOCTPALMI0 MHOXKECTBA pEIICHUH HEPaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DOYyHKIUU

[ToHuMaTh ¥ UCIMOJIB30BaTh (PYHKI[MOHAIIBHBIE MOHSATUSA U A3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUEHMsI), ONPEACNITh 3HaUYeHHE (YHKUUHU O 3HAYEHUIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA PYHKIMU 1O €€ rpaduKy.

Ctpouts rpaduku 351eMeHTapHbIX (QYHKIMA BUIA:

y=kix,y=x2,y=x3y =[x, y = VX, OIIMCHIBATH CBOMCTBA UYHCIOBOI
byHkmu 1o e€ rpaduky.

K koHiy oO0yuyeHus B 9 kiacce oOy4aroImUiCs TMOJYYUT CIEIYIOIINe
IPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BBIYUCTCHUSA
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CpaBHUBATH U YNOPSAIOYMBATH PALIMOHAIIBHBIEC U UPPAllMOHATIBHBIE YHCIIA.

Boinonuate  apudmMeruueckre ACHCTBUS C  pAIMOHAIBHBIMU YHUCIaMHU,
coueras YCTHbIE © TIMCbMEHHBIE TMPUEMBI, BBINOJHATH BBIUUCICHUS C
UppalMOHATBHBIMU YUCIIAMHU.

Haxonuth 3HaueHusi cTeNeHeW C 1eJabIMH TOKa3aTelIMH U KOpHEH,
BBIYHCIIATH 3HAUCHUS YUCIOBBIX BHIPAKCHHI.

OKpyTisiTh JIEWCTBUTENIbHBIC YHUCJA, BBIMNOJHATH MNPUKUAKY pe3yJlibTara
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHMS U HEPABEHCTBA

Pemiats nuHelHbICE W KBaJpaTHbIC yYpaBHEHUS, YPABHEHUS, CBOJSIIUECS K
HUM, IPOCTENIINE TPOOHO-PAIIMOHAIIBHBIE YPABHEHHS.

Pemare cucteMbl IBYX JMHEHWHBIX YPAaBHEHUM C JIBYMs NEPEMEHHBIMH U
CUCTEMBI IBYX YPaBHEHUM, B KOTOPBHIX OJJHO YPABHEHUE HE ABJISETCS TUHCUHBIM.

Pemarb TekcTOBBIE 3ajaud anreOpaMuyeckuM CHOCOOOM C MOMOUIBbIO
COCTaBJICHUS YPABHEHUS U CUCTEMBI JIBYX YPAaBHEHHUM C IBYMsI IEPEMEHHBIMH.

[IpoBOaUTH MpOCTENIINE UCCIEAOBAHNS YPABHEHHUI U CUCTEM YPAaBHEHUN, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

PemaTe JMHENHbIE HEPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, HM300paxkaTh
pElIeHHEe HEPAaBEHCTB HAa YKMCIIOBOM MNPSIMOM, 3aUCBHIBATh PEIICHHUE C MOMOIIbIO
CUMBOJIOB.

Pemiath  cucTeMBbl  JTUHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME KBaJpPaTHOE HEPABEHCTBO, H300pakaThb pEIIEHHE CHCTEMBbI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alIMChIBATh PEMIEHUE C TOMOUIBIO CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NP PEILICHUN PA3IUYHBIX 3a/1a4.

DOyHKUUHA

Pacnio3naBate (PyHKIIMM W3y4YeHHBIX BUAOB. [loka3piBaTh CXeMaTHYECKH
pacmoyio)KeHHEe  Ha  KOOPJAMHATHOM  TJIOCKOCTH  TpadukoB  (QyHKIIMIA
Buma:y = kx, y=kx+b,y=kix, y=ax2 +bx+c,y=x3,y= Vx,y= |x|, B
3aBUCUMOCTH OT 3HaueHUN KOA(DPHUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIUA.

CtpouTh U M300pakaTh CXeMaTHYECKU rpaduKu KBaIPATUYHBIX (DYHKIIHA,
OINMKCHIBATH CBOMCTBA KBAJPATHUHBIX (PYHKIIUH O UX TpaduKam.

Pacno3naBaTh KBaapaTHuHyIO0 (GYHKLIHIO 1O (PopMyJie, MPUBOIUTEH MPUMEPHI
KBaJpaTUYHBIX (PYHKIIUNA U3 peanbHOM XU3HU, PU3UKU, TCOMETPUH.

YuciioBble MOCIEA0BATEIbHOCTH U MIPOTPecCH

Pacnio3naBaTh apu(pMETUUYECKYI0O W TE€OMETPUYECKYIO MPOTPECCUU TMpH
pPa3HBIX Croco0ax 3aJaHusl.

BbBINONHATE  BBIYMCIAEHUS C HUCHOJNb30BaHWEM (OpMylal n-ro 4yieHa
apu(PpMETUIECKON ¥ TeOMETPUUECKON MPOTPECCHil, CYMMBI TIEPBBIX N YJICHOB.

N300pakaTh YJeHBI MOCIEAOBATEILHOCTH TOYKAMH Ha KOOPJAWHATHOM
IJIOCKOCTH.

14



Pemate 3amaumn, CBA3aHHBIE C YUCIOBBIMU IOCJIEIOBATEILHOCTSIMHU, B TOM
qrCIie 3a/1a4U M3 PEATbHOHN JKU3HHM (C MCIOJIb30BaHUEM KaJbKyJsATOpa, MUPPOBBIX
TEXHOJIOTHH).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 Kaacc
Ne | HammenoBanue KosmuecTBo yacoB DJIEKTPOHHBIE
n/n | pasgenoB U TeM | Beero | Kontponbhbie | [Ipaktudeckue | (LUPpOBBIE)
IPOTrpaMMBbl paboThI paboThI obOpazoBaresb
HBIC PECYpPCHI
1 Yucna u 25 1 bubauoreka
BBIYHCJICHUS. LHOK
PannonaabHbIe https://m.edso
qucia 0.ru/7t415b90
2 Anrebpanueckue | 27 1 bubnmoreka
BBIPaKEHUS HOK
https://m.edso
0.ru/7f415b90
3 YpaBHeHUs U 20 1 bubnuotexa
HEPABEHCTBA HOK
https://m.edso
0.ru/7f415b90
4 Koopaunats! u 24 1 bubmuoTteka
rpauky. HOK
OyukIun https://m.edso
0.ru/7f415b90
5 [ToBTOpEHUE U 6 1 bubnuoteka
006001IeHNe HOK
https://m.edso
0.ru/7f415b90
OO011ee KOJTUYECTBO 102 5 0
4acoB M0 IPorpaMme
8 kuace
No | HammenoBanue KonnuecTBo yacos DJIEKTPOHHBIE
n/n | pasgenoB U teM | Bcero | Kontponbubie | IIpaktuyeckue | (IUPpOBBIE)
MpOrpamMMBbl paboTHI paboTHI obOpazoBareib
HBIE PECypPChI
1 Yucna u 15 bubanoTreka
BBIYKCJICHHUS. I[HOK
KBanparHsie https://m.edso
KOpHHU 0.ru/7f417af8
2 Yucna u 7 bubanoTreka
BBIYHCJICHUS. LHOK
Crermens ¢ https://m.edso
LETBIM 0.ru/7f417af8
IoKa3aTesieM
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3 Anrebpandeckue 5 1 bubnmoreka
BBIPAKCHUS. HOK
KBanpaTHblit https://m.edso
TpEXUICH 0.ru/7f417af8

4 Anrebpandeckue | 15 1 bubnmoreka
BBIPAKECHHS. HOK
Anrebpanueckas https://m.edso
IpoOh 0.ru/7f417af8

5 YpaBHeHUs u 15 1 bubmmoreka
HEPaBEHCTBA. HOK
KBanpaTHbie https://m.edso
ypaBHEHUS 0.ru/7f417af8

6 YpaBHeHUs U 13 bubnuoteka
HEPAaBEHCTBA. HOK
Cucremsl https://m.edso
ypaBHEHUH 0.ru/7f417af8

7 YpaBHeHus u 12 1 bubmmoreka
HEpPABEHCTBA. HOK
HepaBencTBa https://m.edso

0.ru/7f417af8

9 DYHKIIUH. 5 bubanoreka
OcCHOBHBIE HOK
TIOHSATHUS https://m.edso

0.ru/7f417af8

10 | ®dyHkIUW. 9 bubanoreka
YucioBbie [HOK
GyHKIIN https://m.edso

0.ru/7f417af8

11 | [loBTOpEHHUE U 6 1 bubnunoreka
00o01eHue [HOK

https://m.edso
0.ru/7f417af8

OO11ee KOJINYeCTBO 102 5 0

4acoB 10 TPOrpaMMe
9 kJacc

Neo | HaummenoBanue KosnmuecTBo yacos DJIEKTPOHHBIE

n/n | pasgenoB u TeM | Beero | Kourponsusie | [Ipaktnueckue | (UU@PpPOBBIE)

MIpOTrpaMMBbl paboTHI paboTHI oOpazoBareib
HBIE PECypPChI

1 Uucna n 9 bubnuoteka

BBIYHCJICHUS. LHOK
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JleiCTBUTEIbHBI https://m.edso
¢ uncia 0.ru/7f419d08
2 YpaBHeHUs U 14 bubnmoreka
HEPABEHCTRBA. HOK
YpaBHEHHS C https://m.edso
OJTHOM 0.ru/7f419d08
IIEPEMEHHOU
3 YpaBHeHus u 14 bubmmoreka
HEPaBEHCTBA. HOK
Cucremsl https://m.edso
ypaBHEHUI 0.ru/7f419d08
4 YpaBHeHUs U 16 bubnmoreka
HEPABEHCTBA. HOK
HepasenctBa https://m.edso
0.ru/7f419d08
5 OyHKIUU 16 bubmuoTteka
HOK
https://m.edso
0.ru/7f419d08
6 Yucnosie 15 bubmoreka
MIOCJIEIOBATEIbH LHOK
ocTH https://m.edso
0.ru/7f419d08
7 IToBTOpEHUE, 18 bubmmoreka
006o01IeHne, HOK
CHUCTEMaTH3aIUs https://m.edso
3HaHUU 0.ru/7f419d08
OO111e€ KOJMYECTBO 102

4acoB M0 TporpaMme
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