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HOACHUTEJIBHASA 3AIINCKA
OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IPEIMETA «AJI'EBPA»

Anrebpa sBisSeTCS OAHUM M3 OINOPHBIX KYpPCOB OCHOBHOI'O OOILEro
o0Opa3oBaHus: OHAa 00ECIEYMBAET U3yUEHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAay4YHOIO, TaK W TYMaHHUTAPHOTO IMKJIOB, €€ OCBOEHHE HEOOXOAMMO JUIs
MPOJOJKEHUsI 00pa30oBaHus U B MMOBCETHEBHOM XKU3HU. PazBuTue y oOyyarommxcs
HAy4YHbIX TMPEJCTABICHUN O TMPOUCXOXKIECHUU M CYUIHOCTH alreOpanyecKux
abcTpakiMii, cnoco0e OTpakeHHUs MaTEeMaTUYECKON HAayKOH SBJICHUI U MPOILIECCOB
B MpUpOJIe U OOIIECTBE, POJM MaTeMaTHUYECKOro MOJEIHUPOBAHUS B HAYYHOM
NO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEH UsI
U Ka4eCTB MBILUJICHUS, HEOOXOIUMBIX ISl aJanTalliid B COBPEMEHHOM IIM(PPOBOM
oOmectBe. M3ydenuwe anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHMBATh, HAXOAUTh 3aKOHOMEPHOCTU, TpeOyeT KPUTHUUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOM JEHCTBHSI U BBIBOJBI,
dbopmynupoBaTh yTBepkaeHus. OcBoeHHE Kypca alredpbl o0ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYyYaloUIMXCsi: OHM HCHOJB3YIOT JI€YKTUBHBIE U
UHAYKTUBHBIE pacCykaeHHs, 0000IIeHrne U KOHKPETH3allul0, abcTparupoBaHue u
ananoruto. OOydenwe  anreOpe  mpeamnoyiaraeT  3HAYUTENBHBIH  O00BEM
CaMOCTOSITEJILHOM  JIESITEIbBHOCTH  O0YyYalolUXCs, TO3TOMY CaMOCTOSTEIbHOE
pelIeHue 3a7a4 ABISeTCs peaju3alnuen 1esITeIbHOCTHOTO MPUHIUMIA 00 yUeHHUS.

B crpyktype mnporpammbl ydeOHOro Kypca «AnreOpa» ajii OCHOBHOTO
oO1rero oo6pa3oBaHusi OCHOBHOE MECTO 3aHHMAIOT COJIEPKATEIIbHO-METOIMYECKHUE
muHun: «Yucna u BeIUUCICHUSN», « ANreOpandyeckue BBHIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxmas w3 3THX copep:KaTeabHO-METOIUYECKUX
JUHUHN pa3BUBACTCS Ha MPOTSHKEHUH TPEX JIET U3YyUEHUS Kypca, B3aUMOACHCTBYs €
IpPYyTMMH €ro JHUHHSAMU. B Xxome wu3ydeHuss ydeOHOTO Kypca OO0ydaromumcs
NPUXOAUTCS JIOTHUECKU PacCyX AaTh, UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
a3bIK. B cBsi3u ¢ 3TMM B mporpammy ydeOHOro kKypca «Anredpa» BKIIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, IPEACTABICHHBIE BO BCEX OCHOBHBIX pa3lesiax
MaTeMaTHYeCKOT0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO O0YYaFOITUMUCS
OCHOB  YHMBEpPCAJIBHOIO  MareMaTthdyeckoro s3bika. ColepKaTreapHON U
CTPYKTYPHOH OCOOEHHOCTBHIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxanue nuHUM «Yuclia W BBIYUCICHUS CIYKUT OCHOBOM st
JaJbHEHIIET0 W3YYeHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOLIUXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUS TOJIB30BATHCS AITOPUTMAMH, a
TaK)K€ MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIs TOBCEIHEBHOM
KU3HU. Pa3zBuTHE NMOHATHS O YHCIE Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM W HPPAlUOHAIBHBIMU YHCIIaMH, (HOPMUPOBAHHUEM
MPEJICTABICHUN O JIEMCTBUTEIBHOM YHCJE. 3aBEPIICHUE OCBOCHHS YHUCIOBOU
JIMHUHM OTHECEHO K CpelHeMY 0011emMy o0pa30BaHHIO.

Conepxanue JByX anreOpaniueckux JIMHUH —  «AjreOpanueckue
BBIPAKEHUA» U «YPAaBHEHMsI M HEPABEHCTBA» CHOCOOCTBYET (POPMHUPOBAHUIO Y



oOy4Jaromuxcs MaTeMaTHYeCKOro ammnapara, HeOOXOAMMOIo il pEelleHHs 3a]ad
MAaTeMaTHUKHA, CMEXKHBIX IPEAMETOB M IPAKTUKO-OPUEHTUPOBAHHBIX 3amad. Ha
YpPOBHE OCHOBHOr0O oOmiero oOpa3oBaHUsi y4eOHBIM MaTepuan Tpynmupyercs
BOKPYI palMOHAJIbHBIX BBIpaXEHUH. AnreOpa JAEMOHCTPUPYET 3HAUYECHHE
MAaTeMaTHUKHA KakK S3bIKa JUIA IOCTPOCHUS MAaTeMaTHYECKUX MOJENIEH, ONMUCAHHUS
MPOLIECCOB U SIBJICHUM peanbHOro mupa. B 3amaum oOydeHust anreOpe BXOAST
TaKKe JajbHelllee pa3BUTUE ANTOPUTMUYECKOTO MBIIUICHUS, HEOOXOJUMOTro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKaMHU
JNeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBaHne CUMBOJIbHBIX (POPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaXEHMsI, CHOCOOHOCTEN K MATEMAaTUYECKOMY TBOPYECTRBY.

Conepxxanne  (pyHKIMOHAIbHO-TpaUUYECKONM  JIMHMUM  HAllEJIeHO  HA
nojiyueHue  oOyyarouuMmucs 3HaHMM 0  (QyHKUMAX  KaKk  BakHeHeu
MaTEMaTUYEeCKOM MoOJenu JUisi ONUCAaHUS U MCCIENOBaHUS PAa3HOOOPA3HBIX
OpoLeccOB W SBIEHWA B mpupojge u oobmectBe. WM3yuenue wmartepuana
CIIOCOOCTBYET PAa3BUTHUIO Yy OOYYaIOIIMXCA YMEHMSI HCIOJIb30BaTh pa3JInyHbIC
BBIPA3UTENIbHBIE CPEICTBA S3bIKA MATEMATHKU — CJIIOBECHBIE, CHMBOJIMYECKUE,
rpajuyueckre, BHOCUT BKJaJ B (OPMUPOBAHME TMPEACTABICHUH O PpOJIH
MAaTE€MATHKU B PA3BUTUH LIUBUIIM3AIUU U KYJIbTYPBHIL.

CopepxkaHue MporpaMMbl MO anredpe OPUEHTUPOBAHO TAKKE HA Pa3BUTHE
(GyHKIIMOHAIBHON (MaTeMaTH4eCKoi, ()MHAHCOBOM) TIPaMOTHOCTH KakK YMEHHS
OPUMEHATh MAaTeMaTUYEeCKUE 3HAHUS T[pU PEIICHHM JKU3HEHHBIX 3ajad,
aHaJM3UPOBATH YHCIIOBBIE JAHHBIE.

[Iporpamma mno anredpe cocTaBieHa € Yy4eToM paboyell MporpaMMbl
BOCIIUTAHUS, YTO HAXOIUT OTpaK€HHE B YacTU (HOPMUPOBAHUS JIMYHOCTHBIX
pPE3yNIbTaTOB, KOTOpbIE TOCTUTAIOTCSI B E€IUHCTBE Yy4eOHOW W BOCHHUTATEIHLHOMN
NeSTeNbHOCTU. JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS TMPOTPaMMBbI IO anredpe
OTpaXkaroT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CUCTEMOM MO3UTUBHBIX
LHEHHOCTHBIX OPUEHTALIMI U PACUIMPEHUE OIbITa AEATEIbHOCTH HAa €€ OCHOBE U B
IPOLIECCE peau3allid OCHOBHBIX HAMNPABICHUN BOCHUTATEIBHON NESTEIBHOCTH.
BocnmTaTenbHBIN aclekT YpOKOB ajreOpbl corjacoBaH ¢ padodeil MmporpaMmoit
BocnuTaHusi, Monysb «lIIKOIBHBIN ypOK», KOTOPBIA MpeanoaraetT o0beIuHEeHNE
coJiepkaHue O0yUeHUs! U BOCIIUTAHUS B LIEJIOCTHBIM 00pa30BaTeIbHBIN MPOLECC Ha
OCHOBE €UHOM LEIU U €AUHBIX COLUOKYIbTYPHBIX LIEHHOCTEM.

MECTO YYEBHOI'O IIPEIMETA «AJITEBPA» B YYEBHOM
IIJIAHE

CornacHo ydeOHOMY IuUlaHy B 7-9 kiaccax wu3ywaercs y4deOHbIH Kypc
«Anrebpay», KOTOpPBIM BKJIIOYAET CIEIYIOIINE OCHOBHBIE pa3eiibl COJAEpKaHUS:
«Uucna u BBIUMCICHUS», «ANreOpandeckue BbIpAXKEHUA», «YPaBHEHUS W
HEPABEHCTBA», «DYyHKIUNY.

Ha u3yuenue yuebHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce
— 102 yaca (3 yaca B Henento), B 8 kiacce — 102 yvaca (3 yaca B Henenio), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).



COAEPKXAHHUE YYEBHOI'O ITPEIMETA
7 KIIACC

Yuciaa v BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE U JECATHYHBIE, MEPEX0] OT OAHOW (HOPMBI 3aNKCH
npoOeit k apyroi. [loHsiTHEe palMOHAIBLHOTO YMCIIA, 3alKCh, CPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JAEHUCTBUS C
palMoOHANBHBIMUA YuciIaMU. Pelienue 3aiad U3 peanbHOW MPAKTUKU HAa 4acTH, Ha
TpoOHu.

CreneHb C HaTypaJlbHbIM TIOKa3aTeleM: OIpeJesieHne, MpeodpazoBaHueE
BBIPOKCHUH Ha OCHOBE OMPEJICNICHUs], 3aNTUCh O0NbIINX unced. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOU B BHJE MPOIEHTOB. Tpu OCHOBHBIC 3a7a4M Ha
MPOIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHHE TNPU3HAKOB JICIMMOCTH, PA3J0XKEHHE HAa MHOXKHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCMMOCTH, B TOM 4HCle TpsiMas W OoOpaTHas
PONOPIIMOHATIBHOCTH.

AJire0panvecKne BbIPasKeHH s

[lepeMeHHbIE, UNCITIOBOE 3HAUEHUE BBIPAKEHHUSI C IEpEMEHHOMN. JlomycTuMBbIe
3Ha4YECHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEJIMYMHAMU B BUJIE
dbopmyibl. Beruncnenus o popmynam. [IpeodpazoBanrie OyKBEHHBIX BBIPAKEHUIA,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBuia MpeoOpa3oBaHUS CYMM H
IPOU3BEICHHM, MPaBUIIa PACKPHITUSL CKOOOK U MPUBEACHUS TIOJIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYypaJIbHBIM I1OKA3aTEJIEM.

OnHowieHbl 1 MHOTOWIEHBI. CTeneHb MHOrousieHa. Clio)KeHue, BBIUUTAHUE,
YMHOXKEHUE MHOIOYICHOB. DOpMyJibl COKpPAlIEHHOTO YMHOXKEHHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOT'OUYJIEHOB Ha MHOYKUTEJIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YypaBHEHHWs, TMpaBHiia MPeoOpa3oBaHMs YpaBHEHUS,
PAaBHOCHUJIIBHOCTh YPaBHEHUH.

JIuHeliHOE ypaBHEHHE C OJHOM NEPEMEHHOM, YMCIO KOPHEU JIMHEHMHOIO
YpaBHEHHUSI, pEIICHHE JIMHEWHBIX ypaBHEeHHU. CoCTaBiI€HHWE YpaBHEHHU MO
YCJIOBHIO 3a7auu. Pemenne TeKCTOBBIX 33/1a4 ¢ MOMOIIBIO YPABHCHUM.

JIuneliHoe ypaBHEHHE C ABYMS IEPEMEHHBIMU U ero rpaduk. Cucrema IByx
JIMHEMHBIX YPAaBHEHUW C JBYMs IEpEMEHHbIMHU. PelieHune cucrem ypaBHEHUU
crocoOOM MOACTaHOBKHU. I[Ipumepsl pemieHus TEKCTOBBIX 3a7ad C IMOMOUIBIO
CHCTEM YPABHEHUM.

DyHKIUMN

Koopaunarta toukm Ha mnpsamoil. YUucimoBble mNpoMexyTku. PaccrosHue
MEXIY JIBYMSI TOUKAMU KOOPJIMHATHOU MPSIMOM.

[TpsimoyronbHas cuctema koopawHat, ocu OX m Oy. AGcmucca u opauHaTa
TOYKH Ha KOOpAUHATHOU miockocTu. [Ipumepsl rpadukoB, 3a1aHHBIX (PopMyIaMu.



Urenne rpadukoB peanbHbIX 3aBUcuMocTed. llondatue ¢ynkuuu. I'paduk
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @ynkuus, e€ rpadux. I'padux Gynkunn

y = |x|. I'paduueckoe peuieHne IUHEHHBIX YpPAaBHEHUHM U CHUCTEM JIMHEHHBIX
YpPaBHEHUH.
8 KJIACC

Yucia v BbIYMCICHUS

KBaapatueiii kopenb u3 uwucna. llondarune o0 uppalMOHAIBHOM 4YHUCIE.
JlecaTuunble TPUOIMKEHUSI UppallMOHATbHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBaIPATHBIX KOPHEHW M UX MPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUM
Y BBIYMCJICHUSIM. [[eMICTBUTEIIbHBIC YHCIIA.

Crenens ¢ HenpIM NoKaszaTesneM u €€ cporictBa. CTaHIapTHas 3aIlKiCh YNCTA.

AJire0pandecKue BbIPaKeHH s

KBanparelii TpEXwieH, pa3JIOKEHUE KBAJAPATHOIO TpEXUJEHA Ha
MHOKUTEJIH.

AnrebGpanueckass apoOb. OCHOBHOE CBOMCTBO anreOpamveckoil JpoOu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JapoOei.
PanrionanbHbIe BRIpAXKEHHS U UX TIPe0Opa3OBaHUE.

YpaBHeHUsS ¥ HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmylna KOpHEH KBaJpaTHOTO YpaBHEHHUS.
Teopema Buera. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiinue ApoOHO-paIIMOHAILHBIE YPABHEHHUS.

['paduueckas uHTEpIpETALMS YPAaBHEHUMN C JBYMS MIEPEMEHHBIMU U CHUCTEM
JUHEWHBIX ypaBHEHUW C JBYMs IE€peMEHHbIMH. l[IpUMepbl penieHus CHucTeM
HEJIMHENWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aaredpandeckKuM CriocoooM.

YuciioBele HEPABEHCTBA M MX CBOMCTBA. HepaBEeHCTBO € OHOW NTEPEMEHHOM.
PaBHOCUIIBHOCTh HEpaBEHCTB. JIMHEWHBICE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTteMbl JTUHEHHBIX HEPABEHCTB C OAHOM MEPEMEHHOM.

DyHKUUMA

[Tonsitue dynkmuu. OO6macTh oOMpeneIeHUusT W MHOXKECTBO 3HauYeHUH
¢ynkiuu. CriocoObl 3a1anus QyHKITHA.

I'padux Pynkmum. YUrtenue cBoiicTB QyHkiuu mno e€ rpaduxy. [Ipumepst
rpaduKoB GyHKIHA, OTPaXKAIOIINX peaTbHbIE TMPOIECCHI.

OYHKIHUM, OMNUCHIBAIOUIME TMPAMYI0 U OOpaTHYIO MPOMOPLMOHAIbHBIC
3aBHCHMOCTH, UX rpaduxn. Oyukmun Y = X2,y = X3,y = VX, y=|X|. Ipaduaeckoe
pElIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KUIIACC

Yuciia 1 BLIYUCIEHUS
P AIIMOHAJIbHBIC YMCJia, HPpallMOHAJIbHBIC 4YKCJIa, KOHCYHBIC U OeCKOHEUHBIC
ACCATHYHBIC I[pO6I/I. MHO%€eCTBO HGIZCTBHTCHBHBIX YHuCCII, I[eﬁCTBHTeJIBHBIe quciia



KaKk OECKOHEUHBbIE JeCATUYHBbIE JpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEXIY MHOKECTBOM JICMCTBUTEIBHBIX YUCEII U KOOPAUHATHOU MPSIMOU.

CpaBHeHUE JI€MCTBUTENBHBIX 4YHUCEN, apudmeTudyeckue JACUCTBHUS C
JNEUCTBUTEIIBHBIMU YHCIIAMU.

Pa3Mepbl 00BEKTOB OKpYKArOUIEro MHUpPA, JJIMTEIBHOCTH IPOIECCOB B
OKPYKaIOIIEM MUDE.

[Ipubnmx€HHoe  3HA4YeHWE  BEJIMYMHBI, TOYHOCTh  NPHUOIMKEHHUS.
Oxkpyrnenue uncen. [Ipukuaka u OEHKA pe3yabTaTOB BEIYUCICHUM.

YpaBHeHUA ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHuUe. PenieHne ypaBHEHUMH, CBOASIIIMXCS K TUHEUHBIM.

KBanparnoe ypaBHeHue. PenieHue ypaBHEHUM, CBOASIIIUXCS K KBAIPATHBIM.
buxsanparHoe ypaBHeHue. [IpuMmepsl pelieHuss ypaBHEHUN TPETbEU U 4ETBEPTOMU
CTEIEHEN Pa3IOKEHUEM HA MHOKUTENH.

Pemiennie npoOHO-paliMoOHaIbHBIX YpaBHEHUM. PelieHrne TEKCTOBBIX 3ajay
anreOpanyeckuM METOIOM.

VYpaBHeHHE ¢ ABYyMs NIEpEMEHHBIMH U e€ro Trpaduk. Pemenue cucrem aByx
JIMHENHBIX YPaBHEHUH C ABYMs NEPEMEHHBIMU. PellleHne CUCTEM JIBYX YpaBHEHUI,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoul cremeHu. ['paduueckas
UHTEpIIpeTalrs CUCTEMbl YPAaBHEHUH C IByMS IEPEMEHHBIMHU.

Periennie TeKCTOBBIX 3a1au anreOpandeckuM CrocoooM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve nMHENHBIX HEPABEHCTB C OJHOM mHepeMeHHOH. Pemenue cucrem
JUHEWHBIX HEPAaBEHCTB C OJHOW TnepeMeHHOW. KBagpaTHble HEpaBEHCTBA.
I'paduueckass wHTEprpeTands HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
EPEMEHHBIMU.

DyHKUUMA

Ksampatnunas ¢ynkuus, e€ rpaduk u cBoiictBa. Ilapabosa, koopauHATHI
BEPIIMHBI TapaboJIbl, OCb CHMMETPHUH TTapaOoIbl.

I'paduxu dynxumit: y =kx, y=kx+b, y=k/x, y=x3, y=Vx, y = [x| , u ux
CBOWCTBA.

YucaoBblie NOCI€10BATEIbHOCTH H NIPOIrPECCUH

[lonsiTHe YUCIOBON MOCIENIOBATEIBHOCTH. 3aJaHHE MOCIEA0BATEIbHOCTH
peKyppeHTHO# dhopmyno u Gopmymoi N-To YieHa.

Apudmernyeckas U reoMeTpuueckas mporpeccur. PopMyIbl N-T0 YieHA
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI MIEPBBIX N YJICHOB.

N300pakeHne wieHOB apu(pMETHYECKON M TE€OMETPUYECKON Mporpeccuit
TOYKaMH Ha KOOPJAUHATHOMW IJIOCKOCTH. JIMHEHWHBIN M SKCMOHECHIMAIBHBIA POCT.
CnoxHbI€ TPOLICHTHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHUS ITPOI'PAMMbBI
YUYEBHOI'O ITPEIMETA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJbTAThl OCBOCHUS IPOTPaMMBI Y4eOHOTO MpeaMeTa
«AnreOpa» XapaKTepu3yloTCs:

1) naTpuoTHYECKOE BOCTTUTAHUE:

MPOSIBJICHUEM HHTEpeca K TMPONUIOMY H  HACTOSIIEMY POCCHUCKON
MaTeMaTHKH, [EHHOCTHBIM  OTHOIIEHHEM K  JOCTHXKCHHUSIM  POCCHUCKUX
MaTEeMaTHKOB M POCCHICKON MaTeMaTH4ecKOW MIKOJbI, K HCIOJIb30BAHHUIO ITHX
JTOCTHKEHUI B IPYTMX HAYKaxX U MPUKIAIHBIX chepax;

2) rpakIaHCcKoe W JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOSI3aHHOCTEH rpakaHWHA M PeaTH3ailii ero
mpaB, TPEJACTABICHHEM O MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHHMS
Pa3IUYHBIX CTPYKTYP, SBJICHHIA, MPOIEIYP I'PaKIaHCKOr0 obiiecTBa (Hampumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTHIO K OOCYKJICHUIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM MPUMCHEHHEM JOCTHXKCHHUH HAyKH, OCO3HAHMEM BaKHOCTH
MOPaJIbHO-3TUYECKHUX MPUHIIUITOB B IEATSIBHOCTH YUEHOTO;

3) Tpy/10BOE BOCIIMTAHHE:

YCTAaHOBKOW Ha AaKTHBHOE Y4YacTHE B PEIICHWH TNPAKTUYCCKUX 3a1ad
MaTeMaTHYECKOW HAMpPaBICHHOCTH, OCO3HAHMEM BAKHOCTH MATEMAaTHYECKOTO
o0Opa3oBaHMs Ha TMPOTSKEHWU BCEW JKU3HM IS YCIEUIHOW MpodecCHOHATBHOM
JCSITEIBPHOCTH W PA3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHIUBUAYAIBHOM TPAEKTOPUH 00PAa30BaHUS M KU3HCHHBIX TUIAHOB C
y4ETOM JIMYHBIX UHTEPECOB M OOIIECCTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCKOEe BOCIIMTAHHE:

CMOCOOHOCTHIO K OMOIMOHAIBHOMY M  3CTCTUYECKOMY BOCIHPHUATHIO
MaTeMaTU4eCKuX OOBEKTOB, 3ajay, PELICHUH, PACCYKICHHUH, YMEHUIO BHICTbH
MaTeMaTH4eCKUe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOT'0 MO3HAHMSI:

OpPHEHTAIlMCH B JEATCIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX
HpPE/ICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJOBEKA, MPHUPOIBI
o0IecTBa, TMOHMMAaHHEM MAaTeMaTHYeCKON HayKH Kak cQepbl 4YeI0BEUeCKOM
JEATeIbHOCTH, JTAoB € Pa3BUTHs W 3HAYMMOCTH JUIsS Pa3BUTHS UBHIU3AIINY,
OBJIAJICHUEM SI3bIKOM MAaTEMATHKH M MaTeMaTHYECKOW KYJIbTYpOH Kak CpelCTBOM
NO3HAHHUS MHpPA, OBJIAJCHUEM NPOCTCHINIMMU HABBIKAMU HCCIIEIOBATEIBCKOM
NeATeIbHOCTH;

6) pusuueckoe BocnuTaHMe, (PopMHpPOBaAHHE KYJIbTYPbI 3I0POBbSI W
IMOIMOHAIBLHOTO GJIATONOIYYHsI S

FOTOBHOCTBIO TMPUMEHSATh MATeMaTHYECKHE 3HAHUS B HHTEPECax CBOETO
3/0POBbs,  BEJCHUS  3J0pOBOr0  oOpa3a KHU3HU  (3I0pOBOEC  IHUTAHUE,
cOaJaHCUPOBAHHBIA PEXUM 3aHATHH W OTAbIXa, perysipHas (usnyecKas



aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA pe(ICKCHUH, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JIOTHYECKOe BOCITHTAHUE:

OpUEHTAIMEN Ha MPUMEHEHUE MAaTEeMaTUYECKUX 3HAHUM ISl pelieHus 3a1a4y
B 00JacCTH COXPAaHHOCTU OKPYXAIOIIEH Cpeabl, IJIaHUPOBAHUSI TIOCTYIKOB U
OIICHKM HMX BO3MOXKHBIX TOCIEACTBUI sl OKpY>KaroIlehd cpejbl, OCO3ZHAHUEM
100aJIBLHOTO XapaKkTepa AKOJOTUUECKUX MTPoOJIeM U MyTel UX PeIIeHUs;

8) aganTanus K M3MEHSIOIIUMCH YCJOBHSIM COIHAIBHOW M NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSM B YCJIOBHUSIX HEOINPEIEIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUECKYIO AESTeIbHOCTh, B TOM YHUCJIIE
YMEHUE YUYUTHCA Yy JPYTUX JIOeH, MpUoOpeTaTh B COBMECTHOM NESTEIHLHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIIETCHIIMU U3 OIbITA JPYTHUX;

HEOOXOAUMOCThIO B (POPMHPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
dbopMynTUpOBaTh UACH, OHATHS, TUIIOTE3bl 00 OOBEKTaX U SBJICHUSX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMITIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh CTPECCOBYIO  CHUTYallMi0, BOCIHPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUN KOHTPMEpP, KOPPEKTHUPOBATH
MpUHUMAaEeMbIe pEIICHUs W JACHCTBUS, (POPMyITUpOBaThH M OLICHHBATH PUCKH H
NOCNEICTBUS, (HOPMHUPOBATH OTIBIT.

METAINPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA

ba3oBble ornueckue AecTBUA:

. BBISIBIIATH W XapaKTEepW30BaTh  CYIICCTBEHHBIC  IMPHU3HAKH
MaTEeMAaTUYCCKUX OOBEKTOB, TOHSATHH, OTHOIICHHA MEXIYy TIOHSATHSIMH,
(GopMyTUpPOBaTH OMpECIICHUS MOHITHIA, YCTAHABIUBATh CYIIECTBEHHBINA MPU3HAK
KiacCu(pUKAIlMK, OCHOBAaHUA IS OOOOIICHUS W  CpPaBHEHUS, KPHUTCPUH
MIPOBOJUMOTO aHAJIN3a;

. BOCIIPUHHUMATh, (OPMYIUPOBATH W MPEOOPa30BLIBATH CYKICHHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;
. BBISBJISITH  MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3U U

MpoTUBOpeursi B (akTax, MaHHBIX, HAOTIOJEHUSAX W YTBEPKICHUAX, MpeaiaraTh
KPUTEPUU JIJIS1 BBISIBIICHUS 3aKOHOMEPHOCTEN U MMPOTUBOPEUHNIA;

. JI€JIaTh BBIBOJBI C UCIOJIb30BAHUEM 3aKOHOB JIOTUKH, IE€TYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIFOUYEHHUI IO aHAJIOTUU;
. pa30upaTh MOKa3aTelbCTBA MAaTEMATUYECKUX YTBEPKICHUHN (TIPSMbIE

U OT MPOTUBHOIO), MPOBOJAUTH CAMOCTOATEIBHO HECIO0XXHBIE JO0Ka3aTeIbCTBA
MaTeMaTH4eCcKuX (PaKkToB, BBICTPAMBATh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKJICHHUS;

. BBIOMpPATh cIOCO0 pelieHus: yueOHOM 3a/1aun (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEILICHUsS, BbIOMpaTh  Haubojee  MNOAXOMSAMUUA € YYETOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUEB).



Ba3oBrble ucciaenoBare/ibCKue 1eHCTBHSA

. UCIIOJIb30BaTh  BOMPOCHl KAK  MCCIENOBATEIbCKUA HHCTPYMEHT
Mo3HaHusA, (OPMYIUPOBATH BOIMPOCH], (PUKCUPYIOUIUE MPOTUBOpPEUUE, NpodiieMy,
CaMOCTOSITEJIbHO YCTAaHaBIMBATh HMCKOMOE M JaHHOE, (POPMUPOBATH TUMOTE3Y,
apryMeHTHUPOBATh CBOIO MO3UIINIO, MHEHUE;

. IPOBOAUTH MO CAMOCTOSITEIbHO COCTaBJICEHHOMY IUIaHY HECIIOMHBIM
HKCIIEPUMEHT, HEOOJbIIOE UCCIENOBAHUE [0 YCTAaHOBJIEHHIO OCOOEHHOCTEH
MaTeMaTU4YeCcKOro 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEXAY COOOM;

. CaMOCTOATENbHO  (OPMYIUPOBATH OOOOIIEHHS UM  BBIBOABI IO
pe3yibTataM  NPOBEIEHHOTO  HAOJIOJEHUs,  HCCIEOBaHMUS,  OLICHUBATh
JOCTOBEPHOCTD MOTYUYEHHBIX PE3YJIbTATOB, BHIBOJAOB M 0000IIECHUH;

. IPOrHO3UPOBATH BOZMOXHOE Pa3BUTHE MPOLECCA, a TAKXKE BbIABUTAThH
IPEINOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ ungopmaumeii:

. BBISIBJISITh HEJOCTATOYHOCTh U U30BITOUHOCTh MH(GOPMAIINH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

. BbIOMpAThH, aHAIM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH
UHGOPMAIINIO PA3IMYHBIX BUAOB U (POPM IpeICTaBICHUS;

. BbIOMpaTh (opMy MpeAcTaBieHHUs MHPOPMALUU U WILTIOCTPUPOBATH
pelraemMbie 3a/1a4uu CXeMaMu, TuarpaMmmMamMu, HHOU TrpaduKoil 1 uX KOMOMHAIUSIMU;

. OLIEHUBATh Ha/IEKHOCTh NH(OPMALIUU IO KPUTEPUSIM, MTPENTIOKEHHBIM

YUUTEIEM I CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMvmyHHKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE IeficTBUSI:

. BOCIIPHHMMAaTh W (OPMYIMPOBATH CYKJICHHUS B COOTBETCTBUU C
YCIIOBUSMH W TICJISIMH OOIICHHMS, SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOYKY
3pEHHUs B YCTHBIX W IMMCHbMCHHBIX TEKCTaX, JaBaTh MOSICHCHHS IO XOJY PCIICHHS
3aJ1a4yd, KOMMEHTHUPOBATh ITOJTYUYECHHBIH pE3yiIbTaT;

. B X0Jie 0OCYXKIEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXaaeMoOit
TEMBI, MPOOJIEMBI, pelIacMOl 3aJ1auH, BbICKa3bIBaTh WJCH, HAICIICHHBIC HA ITOUCK
PCIICHMS, COIOCTABIATh CBOM CYXACHHS C CYXKICHHUSAMU JPYTMX YYaCTHHKOB
auajaora, oOHapy)KMBAaTh Pa3IMYMe W CXOJCTBO IMO3UIIMNA, B KOPPEKTHOU (dopme
dbopMyITHpPOBATh pAa3HOTIACHS, CBOM BO3PAKCHHUS;

. NPEACTABIATh  PE3ydbTaThl  PEIICHUS  3aJa4M, OKCICPHMEHTA,
HCCIICIOBAHUS, IIPOCKTa, CaMOCTOSITCIBPHO BBIOMpaTh (opMar BBICTYIUICHUS C
y4E€TOM 3aJ1a4 IPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH;

. IIOHMMaTh W  HWCHOJb30BaTh NPEUMMYIIECTBA KOMAHJIHOW U
WHIUBUIYaTbHON paOOTHI IPH peIIeHNH yIeOHBIX MaTEeMAaTUUECKHUX 33]1a4;
. INIPUHUMATh  L€JIb COBMECTHOM  JEATEIbHOCTH, IUIAHUPOBATh

OpraHu3alii0 COBMECTHOM PabOThI, pactpeaensaTh BUAbl padOT, TOroBapruBaThCs,
00CYXIIaTh MPOIIECC U PE3YIbTAT PadOTHI, 00001aTh MHEHHUS HECKOJIbKHX JTIOJICH;

. y4acTBOBaTh B TpyHMHoBbIX (popMax paboTel (0OCyxaeHus, oOMeH
MHEHHUSIMHA, MO3TOBBI€ IITYPMbl M JAPYTHE), BBIMNOJHATH CBOIO 4YacThb pabOThl U
KOOPAUHUPOBATh CBOW JACHCTBUS C JPYTMMHM 4YJI€HAMHU KOMAaH/bl, OIICHUBATh
KaueCcTBO CBOEr0 BKJIaJla B OOLIMI MPOAYKT MO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICHCTBUSI.



PerynsiTuBHbIC YHHBepcaJibHbIe YUeOHbIe AelicTBUS

Camoopranusanus:

. CaMOCTOSATEIBHO COCTAaBJATH IJIaH, AITOPUTM PELIEHUs 3a1ayu (WiIH
€ro 4acTh), BBIOMpaTh CIOCOO pemieHus ¢ Y4E€TOM HMEIOIIHUXCS PECypcoB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBAaTh M KOPPEKTUPOBATH BapPUAHTHI
pelIeHuit ¢ yaéToM HOBOM MH(OpPMALIUU.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

. BJaJIETh CIOCOOAMHM CaMOMNPOBEPKH, CAMOKOHTpPOJS IMpolecca MU
pe3yipTaTa peuieHruss MaTEMaTUYECKON 3aa4u;
. NPEABUAET TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPH PELICHUHU

3a/layd, BHOCUTh KOPPEKTUBHI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HalJICHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

. OLIEHUMBAaTh COOTBETCTBUE pE3yJIbTaTa NEATEIBHOCTH ITOCTABICHHOM
LEJIU U YCIOBUSIM, OOBSCHATH MPUYMHBI JOCTHXKEHUS WU HEAOCTHMIKEHUS LU,
HaXOAMUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

NHNPEAMETHBIE PE3YJIBTATHI

K xoHmy oOydenuss B 7 Kjacce 0OydarOnIuiCsS TOJYYUT CICAYIOIIUE
pEeAMETHBIE PE3YJIHTATHI:

Yucia 1 BHIYMCICHUA

BrinosiHaTh, coueTass yCTHbIE M NMHCbMEHHBIE NPUEMBI, aprU(PpMETHUECKUE
NEUCTBHS C PAllMOHATBHBIMU YUCIIAMMU.

HaxonuTe 3Ha4YeHUs YUCIIOBBIX BBIPAKEHHM, MPUMEHSITh pa3HOOOpa3HbIe
CrocoObl M MPUEMBI BBIYMCICHHS 3HAYEHHUM TPOOHBIX BBIPAXKEHUH, COIEPIKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[Tepexonuth OT ogHONW (HOPMBI 3aIUCH YHUCEN K APyrod (mpeoOpa3oBhIBaTh
JNECATUYHYI0 JpoOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
JaCTHOCTHU B O€CKOHEUHYIO JACCATUUHYIO TPOOBb).

CpaBHUBATh U YIIOPSAJ0UYMBATH PAllMOHAJIbHBIC YUCIIA.

OKpyrJsITh Yncna.

BbINONHATh NPUKUAKY U OLEHKY pe3yjbTaTa BBIYUCICHUN, OLICHKY
3HAYEHUM YHCIIOBBIX BBIPAKECHUU. DBBINONHATE JOEUCTBUSA CO CTEHEHSIMHU C
HaTypaJIbHbIMH MOKA3aTEISIMU.

[IpuMeHsATP NpPU3HAKK ~ JEIUMOCTH, Pa3JIOKEHUE HAa  MHOXKUTEIN
HaTypaJIbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTHUPOBAHHBIE 3a/1aud, CBSI3@HHBIE C OTHOIICHUEM
BEJIMYMH, TPONOPLHOHAIBHOCTHIO BEJIMYHMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl pelleHUs 3a7a4 ¢ y4€TOM OTpaHUYEHUM, CBA3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AuredOpanyeckue BbIpasKeHUsI

Hcnonwp3oBaTh anreOpanyeckyto TEPMUHOJOTUIO U CHUMBOJIUKY, IPUMEHSITh
e€ B Mpolecce OCBOCHUS y4eOHOT0 MaTepuara.

HaxonuTh 3HaueHus: OyKBEHHBIX BBIPAKEHUN MpHU 3aJaHHBIX 3HAYEHUSX
MIEPEMEHHBIX.



BoimonusaTe  mpeoOpa3oBaHUs — IIEJIOTO  BBIPAXEHHUS B MHOTOWICH
MIPUBEJICHUEM TTOJI00HBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BbINONHAT YMHOXEHHE OJHOWICHA HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOT'OYJIEH, TPUMEHSTH (DOPMYJIbI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

Ocy1ecTBIATh Pa3a0KEHUE MHOTOWIEHOB HAa MHOXHUTEINW C IOMOUIBIO
BBIHECEHHMSI 32 CKOOKM OOIIEro MHOXHUTENS, TPYNIUPOBKH  ClIaraeMbiXx,
MpUMEHEeHUS (POPMYJT COKPAIIEHHOTO YMHOYKCHUSI.

[IpumensaTh MpeoOpa3oBaHUsi MHOTOUYICHOB /JIS PEIICHUS PAa3IUYHBIX 3a7a4
13 MaTEMAaTHUKHU, CMEKHBIX TIPEJMETOB, U3 PEaIbHON MPAKTHUKHU.

Hcnonw3oBaTh CBOWCTBA CTENEHEW C HATypaJIbHBIMHU TOKa3aTeJSIMU IS
npeoOpa3oBaHuUs BEIPAKECHUIM.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiate nuHeliHbIE ypaBHEHHS C OJTHOM TEPEMEHHOM, MPUMEHssST MpaBuia
nepexojia OT UCXOJHOTO YPaBHEHHS K paBHOCUILHOMY emy. [IpoBepsiTh, sBIsEeTCS
JIM YUCJIO KOPHEM YpaBHECHUSI.

[TpumensTh Tpadguyeckre METOABI MPU PEIICHUU JTUHEHHBIX YpaBHCHUN U
UX CHCTEM.

[TogObupare mpuMepsl Map 4YUCEN, SBISIIONIUXCA PEIICHUEM JIMHEHHOTO
ypaBHEHUS C IByMS TIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW IIJIOCKOCTH TpauK JMHEHWHOTO YpaBHEHHUS C
IBYMsI TIEPEMEHHBIMHU, TOJB3YSACHh TI'PAPUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHHUS.

Pemate cucremsbl ABYX JIMHEHHBIX YPAaBHEHHU C ABYMS MEPEMEHHBIMU, B
TOM 4HCJe TpadUyECcKu.

CocraBiATh M peuiaTh JWHEWHOE YPAaBHEHUE WM CHUCTEMY JIMHEHHBIX
YpaBHEHUW MO YCIOBUIO 3aJauyd, WHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4i MOJTYyYECHHBIA pPE3yJIbTaT.

DyHKUUMA

N3o0paxaTth Ha KOOPAWMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIUE
3aJIaHHBIM KOOpJWHATaM, Jy4Yd, OTPE3KH, HHTEPBaJbl, 3alUCHIBATh YHUCJIOBBIE
MIPOMEKYTKHU Ha aNreOpandeckoM si3bIKe.

OTMeuaTh B KOOPAMHATHOM IJIOCKOCTU TOYKH MO 3aJaHHBIM KOOPJHUHATAM,
CTpouTh Tpaduku TMHEHHBIX QyHKIUNA. CTpouTh rpaduk QyHKINHN y = [X|.

OnuceiBaTh € TIOMOIIBIO (PYHKIIUHA W3BECTHBIC 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, pACCTOSHHUE, II€HA, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOIUTEILHOCTD, BPeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHne QyHKIMHU MO 3HAYEHUIO €€ apryMeHTa.

[TornmaTts rpaduyeckuii cioco0 MpPeCTaBICHUS M aHalu3a WH(OpMAaInH,
M3BJICKATh U MHTEPIIPETUPOBATH MHGOPMAIIHIO U3 TPA(PUKOB peaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOydenuss B 8 Kkiacce oOydaroniuiics MOJYYUT CIEAYIONIUE
MpEAMETHBIE PE3YJIbTATHI:
Ymucia v BBIYUCTICHUSA



Hcnonb30oBaTh HaYaJIbHBIE MPEACTABICHHUS O MHOYKECTBE JIEHCTBUTEIBHBIX
qucell JUIsl CPAaBHEHHUSI, OKPYTJIEHUS U BBIYMCIEHUH, n300paxaTh E€HCTBUTEIbHBIE
4ycila TOYKAMU Ha KOOPAUHATHOU IPSIMOM.

[IpumeHsATs TOHATHE apU(PMETUYECKOIO KBAJAPATHOTO KOPHS, HAXOJIUTh
KBaJIpaTHbIE€ KOPHHU, HCIIOJB3Ysl MPU HEOOXOAMMOCTHU KaJIbKYJSATOP, BBITOIHATH
npeoOpa3oBaHusl BBIPAKEHUHM, COAEp)KALUIUX KBaJApPaTHbIE KOPHH, HCIHOJIb3Ys
CBOWCTBA KOPHEMU.

Hcnonb3oBaTh 3anucu OONBIIMX W MaJbIX YHCENI C MOMOIIBIO JAECITHYHBIX
npo0eii u creneHelt yucia 10.

AJire0panyvecKue BbIpaKeHU s

[IpuMeHsAT, TOHATHE CTENEHH C LEeNbIM [OKa3aTelieM, BBIMOJIHAThH
npeoOpa3zoBaHus BEIPAKEHUN, COAEPHKAIIMX CTENEHHU C LEJbIM MTOKa3aTeIeM.

BbINONHATE TOXKIECTBEHHbIE MPEoOpa30BaHMs PALMOHAIBHBIX BbIPAXKEHUM
Ha OCHOBE IMpaBWJI ICUCTBUI HaJl MHOTOWIEHAMH U aJIreOpanyecKUMU IpoOsMHU.

PackiiaibiBaTh KBaIpaTHBIN TPEXUIEH HA MHOKUTEIH.

[TpumensaThs IpeoOpa3zoBaHusl BBHIPAXKEHUM U1l PEIICHUs Pa3U4HbIX 3a7a4
U3 MaTeMAaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemratey nuHeiHbIC, KBaJpaTHBIC YPaBHCHUS U pallMOHAJbHBIC YpaBHEHWS,
CBOJISIIITMECS K HUM, CUCTEMBI JIByX YPaBHEHUM C IBYMsI TIEPEMEHHBIMU.

[IpoBOANTE MpOCTENIINE UCCIEOBAHNS YPABHEHU U CUCTEM YpaBHEHUH, B
TOM YHUCJIE ¢ IPUMEHEHUEM TpadUuecKuX NpecTaBIeHui (yCTaHABIMBATh, UMEET
Y YpaBHEHUE WIM CHCTEMa YPAaBHEHWI PEIIEHHUs, €CIIM UMEET, TO CKOJbKO, U
nmpouee).

[lepexoauTh OT cioBecHOW (GOPMYIMPOBKHU 3aJaud K €€ anredpandeckon
MOJENH C TIOMOIIBID COCTaBIICHHS YpPABHEHUS WJIM CHUCTEMbl YpaBHEHHIA,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYEHHBIN pe3yJbTar.

[IpuMeHATh CBOWCTBA YHUCIOBBIX HEPABEHCTB [IJIi CpPAaBHEHUS, OLEHKH,
peliaTe JIMHEWHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOW W WX CHUCTEMBI, JaBaTh
rpauyuecky0 WIIIIOCTPALMIO MHOKECTBA PEIICHUH HEpPaBEHCTBA, CHUCTEMbI
HEPaBEHCTB.

DyHKUUMA

[TornmaTe 1 UCTIONB30BaTh (DYHKIIMOHATBHBIE MOHATUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUCHMS), ONPENENATh 3HAUCHHE (PYHKIHMH MO 3HAYCHUIO
aprymMeHTa, ONpeaeNaTh CBOMCTBA (PYHKINU 10 €€ rpaduKy.

Ctpoutsb rpaduku d7eMeHTapHBIX QYHKIIUN BHJIA:

y =k/x, y=x2, y = x3,y = [x|, y = VX, OIHCBIBaTh CBOMCTBA UHCIOBON
byHKIMN TI0 €€ TpaduKy.

K koHmy oOydenuss B 9 kiacce oOydarouuiics MOJYYUT CIEAYIOUIUE
MpEeAMETHBIE PE3YJIbTATHI:

Ymncia v BBIYUCTCHUSA

CpaBHUBATH U YIOPSIOUYMBATH PAMOHATBLHbBIEC U UPPAIIMOHAIbHBIE YHCIIA.



Boinonusate apudmerndeckue JEHUCTBHS C  pallMOHATIBHBIMU YHCIIAMH,
codeTrass YCTHbIE U TIUCbMEHHBbIE TMPUEMBI, BBINOJHITh BBIUMCICHUS C
UppaIMOHAIBHBIMU YUCJIAMU.

HaxomuTe 3HaueHHss cCTeNeHEWM C LEIbIMU IIOKa3aTelIMU W KOPHEW,
BBIYUCIISATh 3HAUCHUS YMCIIOBBIX BBIPAYKECHUM.

OKpyrJisITh  I€UCTBUTENbHBIE YHCIA, BBIMOJHITh TMPUKUIKY pe3yibTaTa
BBIUHMCJIEHUH, OLIEHKY YMCJIOBBIX BbIPAKECHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiate nuHelHbIe U KBaJpaTHbIC YpaBHEHUS, YPAaBHEHUS, CBOJMSIIMECS K
HUM, NPOCTEHIINE APOOHO-PAITMOHATBHBIC YPABHEHHUSI.

Pemiate cuctembl IBYX JIMHEHHBIX YpaBHEHUH C JIByMsl MEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SBJISICTCS TUHEHHBIM.

Pemiath TekcTOBBIE 3ajlaud  anreOpanvuecKUM CIOCOOOM C  TOMOIIBIO
COCTaBJICHUSI YPAaBHECHUS WJIM CUCTEMBI JBYX YPABHEHUH C JBYMS MEPEMEHHBIMU.

[TpoBOoANTH MpOCTEHIINE UCCIISIOBAHUS YPABHEHUM U CUCTEM ypaBHEHUH, B
TOM YHCJIC C IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHABIWBATh, HMEET
W ypaBHEHUE WJIM CHUCTEMa YpAaBHEHUH PEIICHUS, €CIM HUMEET, TO CKOJbKO, U
npouee).

Pemiate nuHelHBIC HEPABEHCTBA, KBAJIPAaTHBIC HEPABEHCTBA, M300pakaTh
pellleHNE HEPABEHCTB HA YMCJIOBOW MPSIMOM, 3aMHUCHIBATH PEHICHUE C MOMOIIbIO
CHUMBOJIOB.

Pemlatb  cuctemMbl  JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPaBEHCTB,
BKJIIOUAIOIIME KBAJpaTHOE HEPABEHCTBO, M300pakaThb pEIIEHUE CHUCTEMBbI
HEPaBEHCTB HA YMCJIOBOU MPSIMOi1, 3alUCHIBATh PEILIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUU PA3JIMYHBIX 3a7a4.

DyHKUUMA

PacnioznaBath (yHKuMH u3y4eHHBIX BHIIOB. [loka3piBaTh CXeMaTHYECKH
pacIoioKeHHe  Ha  KOOPJAWHATHOM  IUIOCKOCTH  rpadukoB  (DYHKIUH
Buma:y = kx,y =kx+b,y=k/x,y=ax2+bx+c,y=x3,y= Vx,y= |x|, B
3aBUCUMOCTH OT 3HAYCHHUH KOA()PHUIIUEHTOB, ONMMKMCHIBATH CBOMCTBA () YHKITUH.

Ctpouth M M300paXkaTh CXEMATHUECKH TpapuKU KBaJAPATUUHBIX (PYHKIIUH,
OIMMMCHIBATh CBOWCTBA KBAJPATHUUHBIX (DYHKIMH 1O UX Tpaduxam.

PacnioznaBaTh KBagpaTuuHyo QyHKIMIO IO (hopMyTie, TPUBOIUTH MPUMEPHI
KBaIpaTUYHBIX QYHKIMNA U3 peaTbHON KU3HU, QU3HKH, TEOMETPHH.

YmncJioBbIe MOCTIEA0BATEIbHOCTH M MPOrPeccuu

Pacno3naBath apupMeTHUYECKYI0 M TE€OMETPUUYECKYIO MPOrPECCUU MpHU
pa3HbIX crlocobax 3aaaHusl.

BBIONTHATS  BBIYUCIICHUS C  HCMIOJB30BaHWEM (HOpPMYaT N-ro 4ieHa
apu(PMETHIECKON U TEOMETPUUECKON TTPOTPECCHI, CYMMBI TIEPBBIX N YJICHOB.

N300pakath YI€HBI TMOCIEIOBATEIRHOCTH TOYKAMH HAa KOOPAMHATHOU
IJTIOCKOCTH.

Pemiath 3a1auu, CBSI3aHHBIE C YMCIOBBIMU IMOCIEAOBATEILHOCTSIMH, B TOM
4uCIe 3aJ]a4u U3 peajibHOU KU3HU (C UCMOIB30BAHUEM KabKYJISATOPA, HU(PPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumeHnoBanu KosmmuyecTBo yacos DJIEeKTPOHHbIE
€ pa3/ieJIoB H TeM Koutp [paxTt (uu¢poswIe)
n/n NPOrpaMMblI cero OJILHEIE HUeCKHe o0pa3oBaTe/ibHbIE pecypChl
paboTsl paboTsl
1 Yucna u 1 bu6mmoreka [{OK
BBIUHCIICHUSL. 5 https://m.edsoo.ru/7f415b90
PanmonaneHbie yncna
2 AnreGpandeck 1 bubmmorexa [IOK
W€ BBIPKCHHUS 7 https://m.edsoo.ru/7f415b90
3 VYpaBHeHus u 1 bubnuotexa [JOK
HEpaBCHCTBA 0 https://m.edso0.ru/7f415b90
4 Koopaunats! u 1 bubnuotexa [JOK
rpaduku. OyHKIHH 4 https://m.edso0.ru/7f415b90
5 [ToBTOpEeHME M 1 bubnuotexa [JOK
06o0menue https://m.edsoo.ru/7f415b90
OBUIEE 5 0
KOJIMYECTBO YACOB 02
1O TTPOTPAMME
8 KIIACC
HaumenoBanue KommuectBo yacos DJIEKTPOHHBIE
pa3ziesnoB U TeM KoHTp IIpakt (uudpossie)
/i IPOrpaMMBbl CEro OJILHBIE AUECKIE 00pa3oBaresbHbIC PECYPChI
paboThI padoThI
1 Yucna u bu6mmoreka [IOK
BBIYMCIICHUSL. 5 https://m.edsoo.ru/7f417af8
KBanpatHbie KopHU
2 Yucna u bubmuoreka [JOK
BbruucieHus. CTeneHs ¢ https://m.edsoo.ru/7f417af8
EJIBIM MTOKa3aTeIeM
3 AnreOpandeckue 1 bubnunoreka [JOK
BBIPAKEHHUS. https://m.edsoo.ru/7f417af8
KBanpaTHbiii TpéxuiieH
4 AnreOpanyeckue 1 bubnuoreka [IOK
BBIpaKCHHUSI. 5 https://m.edsoo.ru/7f417af8
AnreOpandeckast JpoOb
5 VYpaBHEeHUS U 1 bubnuoreka [IOK
HEpaBEeHCTBA. 5 https://m.edsoo.ru/7f417af8
KBanpatusle ypaBHEHUS
6 VYpaBHeHus U bubnuorexa [IOK
HepaBeHCTBa. CHCTEMBbI 3 https://m.edsoo.ru/7f417af8

yYpaBHEHUH
7 VYpaBHeHus u 1 bubnmnoreka [JOK
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HaunmenoBaunue KomnnuectBo yacos
pa3ziesoB U TEM

IIPOrpaMMbI

Kontp
OJIbHBIC
paboTsl

IIpakr
WYECKHUe
paboThI

/1 cero

HEpaBEHCTBA.
Hepasencrtpa
OyHKIUN.
OcHOBHBIE TIOHATHS
OyHKIUU.
Ywucnosble QyHKIMA
[ToBTOpEHME N
10 o6o00menue
OBIIEE
KOJIMYECTBO YACOB I1IO 02
[MPOI'PAMME

9 KJIACC
HaunmenoBanme
pa3aesioB U TEM
MpOrpamMMBbl

KomnnyectBo yacos

Kontp
OJIbHBIC
paboTsl

IIpakr
UIECKHE
paboThI

/i cero

Yucna u
BBIYUCIICHUSI.
JleicTBUTEIBbHBIC YHCIIa

YpaBHeHud u
HEpaBEHCTBA. Y PaBHECHUS
C OJTHOM TIEpEMEHHOM

YpaBHeHus u
HepaBeHCcTBa. CUCTEMBbI
ypaBHEHUH

YpaBHeHus u
HEpaBEHCTBA.
Hepagencrtpa

OyHKIMHU

YucnoBele
HOCJIEI0BATEIbHOCTHU

[ToBTOpEHuUE,
0000111eHHE,
cucTeMaTu3alus 3HaHUH

OBUIEE
KOJIMYECTBO YACOB I10
[NPOI'PAMME

02

ONEeKTPOHHBIE

(uncposrie)
00pa3oBaTEIIbHBIE PECYPCHI

https://m.edsoo.ru/7f417af8

bu6mmoreka [{OK
https://m.edsoo.ru/7f417af8

bu6mmoreka [{OK
https://m.edsoo.ru/7f417af8

bu6moreka [IOK
https://m.edsoo.ru/7f417af8

DIIEKTPOHHBIE

(urdpoBsbie)
00pa3oBaTeNIbHbIE PECYPCHI

bu6moreka [IOK
https://m.edso0.ru/7f419d08

bu6moreka [IOK
https://m.edso0.ru/7f419d08

bu6mmoreka [IOK
https://m.edso0.ru/7f419d08

bu6mmoreka [IOK
https://m.edso0.ru/7f419d08

bubmuoreka [JOK
https://m.edso0.ru/7f419d08

bubmuoreka [{OK
https://m.edso0.ru/7f419d08

bu6mmoreka [JOK
https://m.edso0.ru/7f419d08
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