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HOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma mo anreOpe Ha 0a30BOM YpOBHE CpEeIHEro oO0mIero oO0pa3oBaHUS
cocTaBJieHa Ha OCHOBe TpeOoBaHui K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEIbHOU
porpamMmbl ~ cpefHero  o0mero  oOpa3oBaHMs, MpEACTaBIeHHbIX B  DenepanbHOM
roCyJlapCTBEHHOM 00pa3oOBaTeNbHOM CTaHJapTe cpeaHero obmero odOpazoBanus (IIpukas
Muno6puayku Poccun ot 17.05.2012 r. Ne 413, 3apeructpupoBan MUHHCTEPCTBOM FOCTHIIHH
Poccuiickoit ®enepanuun 07.06.2012 r., per. Homep — 24480), ¢ yuérom Konuenmuu
MpernojaBaHusi Pycckoro s3blka W JuTepaTypbl B Poccuiickoit ®denepauun (yTBEepkKaeHa
pacnopspokenneM [IpaButenbcrBa Poccuiickoit @eneparnuu ot 9 anpens 2016 1. Ne 637 -p).

OBIHIAA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA «AJI'EBPA»

Anrebpa sBiseTcs OAHMM M3 OMOPHBIX KYpCOB OCHOBHOIO 00IIEro oOpa3oBaHHS: OHA
o0ecrneunBaeT N3y4eHue Jpyrux JUCLUILINH, KaK €CTECTBEHHO-HAY4YHOI 0, TaK U TYMaHUTapHOT O
LIUKJIOB, €€ OCBOEHHE HEOOXOAUMO ISl MPOJOJKEHUST 00pa30oBaHUs U B NOBCEIHEBHOM JKU3HH.
PazButne y oOyuwaroummxcs Hay4HbIX IPEICTABIECHUNH O TMPOUCXOXKIEHUM U CYIIHOCTU
anreOpanveckux aOCTpakuMii, crmoco0e OTpaKeHUsT MaTeMaTU4YeCKOW HayKOW SBIEHHH U
IPOLIECCOB B MPUPOAE M OOIIECTBE, POIM MaTEeMaTHUYECKOrO0 MOJACTHPOBAHHUS B HAYYHOM
NO3HAHUM U B TMPAKTUKE CHOCOOCTBYET (OPMHPOBAHUIO HAYYHOI'O MHUPOBO33PEHHUS M KauecTB
MBILLJIEHUS], HEOOXOIUMBIX I aJanTallid B COBpeMEHHOM Lu@poBoM olmiectBe. M3ydeHue
anreOppl 0OeCreYnBaeT pa3BUTHE YMEHUs HAOII0AaTh, CPAaBHUBATH, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIUICHHS, CIIOCOOHOCTH apryMEeHTHUPOBAHHO OOOCHOBBIBaTh CBOU
JeUCTBUS M BBIBOJIBI, (hopMynHpoBaTh yTBepkIeHUs. OcBoeHHE Kypca anreOpbl obecredynBaeTt
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYalOUIMXCA: OHU HCIOJB3YIOT JIEAyKTUBHBIE U
WHIYKTUBHBIE pacCyXJIeHUs, 0000IIeHNe W KOHKPETU3AlHI0, abCTparupoBaHHe W aHAJIOTHUIO.
OOyuenue anreOpe mpeanojaraeT 3HAYUTENBHBIH OO0BEM CaMOCTOATEIBHON JesTeThbHOCTH
oOyyarommxcs, I[O3TOMY CaMOCTOSITENIbHOE pelleHHe 3ajJad  sBJIseTCs  peaju3alueit
JeSITeIbHOCTHOT O MPUHIIUIIA O0Y4YCHHUS.

B crpykType mporpammbl y4eOHOTO Kypca «Anredpa» Iisi OCHOBHOT'O OOIIEro
0o0pa3oBaHMsI OCHOBHOE MECTO 3aHHMMAIOT COJEpXKAaTelbHO-METonnYeckne TMHUU: «YHucma u
BBIUUCIICHUS», «ANreOpandecKkue BHIPAKEHUS», «YPAaBHEHHS M HEPaBEHCTBa», «DYHKIUN.
Kaxxnas u3 3TUX cofepKaTellbHO-METOAMYECKUX JIMHUN pa3BUBAETCS Ha MPOTSKEHUU TPEX JIeT
U3Yy4eHUs Kypca, B3aUMOJEHCTBYsSI ¢ IPYTUMH ero JMHUsAMU. B xone n3ydeHus yue6GHoro Kypca
00y4arouMMCsl IPUXOJUTCS JIOTUYECKU PACCYKIaTh, HCIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIH
S3bIK. B CBSI3U ¢ 9THM B mporpaMMy yueOHOro Kypca «Anredpa» BKIIIOYEHBI HEKOTOPbIE OCHOBBI
JIOTMKH, TIPEICTaBJIEHHbIE BO BCEX OCHOBHBIX pa3felax MaTeMaTHUYeCKOro oOpa3oBaHMS U
CIOCOOCTBYIOLIME OBJAJEHUIO OOYYaIOLUIMMUCS OCHOB YHUBEPCAJIbHOIO MaTEMaTU4YECKOro
si3pika. ComepKaTenbHOU U CTPYKTYPHOM OCOOCHHOCTBIO yueOHOro Kypca «Anredpay sBisieTcs
€ro MHTEr PUPOBAHHBIN XapakTep.

Conepxanue nauHUM «Yucna U BBIYHCICHUS) CIYKUT OCHOBOM Il JalbHEHIIero
U3yYeHHUs MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHIO Yy OOYYaIOIIUXCS JOTHYECKOTO MBIILICHHS,
(OpMUPOBAaHUIO YMEHHUSI MOJIb30BATHCSA AJITOPUTMAMH, a TAKKe MPUOOPETEHHUIO MPAKTUUYECKUX
HAaBBIKOB, HEOOXOAMMBIX /JIi TMOBCEAHEBHOW >KM3HM. Pa3BUTHE MOHATHS O YHCIIE Ha YPOBHE
OCHOBHOI'0 001[ero 00pa30BaHMs CBSI3aHO C PALMOHAJIBHBIMU M HPPALlMOHAJIbHBIMU UYUCIAMH,
(dbopMUpOBaHUEM TPEACTABICHHUI O JEWCTBUTEIHHOM YHUCIE. 3aBEPIIEHUE OCBOCHUS YHCIOBOM
JIMHUU OTHECEHO K CpeiHEMY 00IIeMy 00pa30BaHUIO.

Conmepxkanue JBYX anreOpanuecKuX JHUHUH — «AJreOpandeckue BBIPRKCHHUS» W
«YpaBHEHMsI W HEpaBEHCTBa»  CIOCOOCTBYeT  (OpMHUpOBaHMIO Yy  OOy4aroIIMXCS
MaTeMaTUYeCKOro amrmapaTa, HEOOXOJUMOro [Jisl pelleHHs 3aJad MaTeMaTUKH, CMEXHBIX



IpeAMETOB U MPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4y. Ha ypoBHe 0CHOBHOTr0 0011ero oopazoBaHus
y4eOHBI  MaTepual TpPYNINUPYETCsl BOKPYr  palMOHAJbHBIX  BbIpakeHUH. AnreOpa
JEMOHCTPUPYET 3HAYEHUE MAaTEMaTUKH KaK A3bIKa JJI1 IOCTPOCHMS MATEMAaTUYECKUX MOJEIEH,
OIKCaHUS MPOLIECCOB U SIBJIIEHUI peanbHOro mupa. B 3amaum o0ydueHus anredpe BXOIAT Takxke
JanbHeiee pa3BUTHE AITOPUTMUYECKOTO MBIIIJICHHS, HEOOXOAMMOIr0, B YaCTHOCTH, IS
OCBOEHHS Kypca HH(DOpPMATHKH, U OBJIAJCHUE HAaBBIKAMU JEIyKTHUBHBIX PACCYKICHHIA.
[IpeobpazoBanne CUMBOJIBHBIX (POPM CHOCOOCTBYET Pa3BUTHIO BOOOpaKEHHsI, CTIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPYECTBY.

Conepxanue  (QyHKIMOHAIBHO-TPaQHUUECKOW  JIMHUM  HAIEJICHO Ha  TOJyYCHHE
00y4JaroIIMMHUCS 3HAHUH O QYHKIUAX KaK BaXKHEHIIEH MaTeMaTHYSCKON MOJETH JJisi OTHCaHUs
U HCCIEI0BAaHUSl pa3HOOOPa3HBIX NPOLECCOB U SIBJICHUN B Npupoae u obmectBe. M3ydeHue
MaTepuana CcrnocoOCTBYeT pa3BUTHIO y OOy4aloUIMXCs YMEHHUS HCIOJb30BaTh pa3IMyHbIE
BBIPA3UTENbHBIC CPENCTBA SI3bIKA MATEMATHKU — CIIOBECHBIC, CHMBOJUYECKHE, T'padudeckue,
BHOCUT BKJIaJ B (JOPMUPOBAHUE MPEACTABICHUI O PO MaTeMaTHKU B Pa3BUTUH LUBUIIM3AIUH
U KyJIbTYPBI.

CorimacHo ydeOHOMY MiaHy B 7-9 kiaccax wu3ydaercss y4eOHBIH Kypc «Anredpay,
KOTOPBIN BKJIIOYAET CIENYIOIIME OCHOBHBIE pa3lielibl coiepxaHusd: «Yuciia U BBIYUCICHHS Y,
«Anredpanyeckre BhIpaXXEHUN», « YPaBHEHUS U HEPABEHCTBAY, « DyHKIIHI.

MECTO YYEBHOI'O IPEIMETA «AJITEBPA» B YYEBHOM IIJIAHE

Ha u3yuenue yueOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Heneno), B 8 kimacce — 102 vaca (3 yaca B Hexemo), B 9 kiacce — 102 vaca (3 gaca B
HEJICITIO).



COJAEP KXAHUE YYEBHOI'O ITPEJMETA
7 KJIACC

Yucsia v BHIYUCTCHUSA

Jpobu OOBIKHOBEHHBIE W JECATHYHBIC, MEpPeXoa OT OJHOW (OpMBI 3amuch Apodel K
npyroil. [lonsTHe palMoOHaNBHOIO YKCIA, 3allUCh, CPABHEHUE, YIIOPSIOUYMBAHUE PALlMOHAIBHBIX
grcenl. ApupMeTHuecKue IeHCTBUS ¢ pallMOHAJIbHBIMU YKciIaMu. Pemenne 3amau u3 peajabHON
MPAaKTUKHU Ha YacCTH, Ha IpOOH.

CreneHp ¢ HaTypaJibHBIM IOKazaTeJeM: ONpeleseHHe, Ipeodpa3oBaHNue BhIpaXKEHUI Ha
OCHOBE OIpeNlelIeHUs], 3aUCh OONbIINX uncen. [IpomeHTsl, 3anuch MPOLIEHTOB B BUIE IPOOH U
IpoOu B BHUJE MPOIEHTOB. TpH OCHOBHBIC 3a/layll Ha TMPOLEHTHI, PEelICHHE 3a]a4 U3 peabHON
MPAKTUKH.

[TprMeHeHn e IPU3HAKOB JEIUMOCTH, Pa3JI0KEHUE HA MHOKUTENN HATYypaJIbHBIX YU CEIL.

PeanbHble 3aBUCUMOCTH, B TOM YMCIIE NIPsIMasi U 00 paTHAsI PONOPLUOHAIBHOCTH.

AJdredpandeckue BbIpasKeHUs

IlepemeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAKECHUS C IEPEMEHHOM. JlomycTuMble 3HA4EHUS
nepeMeHHbIX. IlpencraBieHue 3aBUCHMOCTM MEXIYy BeJIMYMHAMU B BUJE (OPMYIIBIL.
Boruucnenus no ¢popmynam. [IpeoGpazoBanue OyKBEHHBIX BbIpa)KEHUH, TOXKIECTBEHHO paBHBIE
BBIPAXXEHUSI, TIpaBUjIa IPEOOPa3OBaHUs CYMM U NPOU3BEACHUM, NpaBUiIa PaCKpPhITUS CKOOOK U
MIpUBEJIEHUS MOAOOHBIX CIaraeMbIX.

CBoiicTBa CTENEHH C HaTypaJbHBIM [10Ka3aTEIIEM.

OpnHousnens! U1 MHOrodsieHbl. CteneHp MHorousieHa. CiaoKeHHUE, BBIUUTAHUE, YMHOXKECHUE
MHOrou1€HOB. DOpMyIbl COKpAIEHHOIO YMHOXKEHMsI: KBaJpaT CyMMbl U KBaJgpaT pPa3HOCTH.
dopmyia pa3HOCTH KBaApaToB. Pa3yiojkeHne MHOTOUIEHOB HA MHOXKHUTEIH.

YpaBHeHHsI 1 HEPABEHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHUS, NpaBuia NMpeoOpa3oBaHUs ypaBHEHHs, PaBHOCHIBHOCTD
YPaBHEHH.

JIuHeliHOEe ypaBHEHME C OIHOW IIEPEMEHHOW, YHUCIIO KOPHEW JIMHEMHOIO ypaBHEHMUS,
pelieHre JMHEWHbIX ypaBHeHUW. CocTaBiieHME YpaBHEHMI MO YCJIOBHIO 3aaaud. PenieHue
TEKCTOBBIX 3aJ1a4 C TOMOIIbIO YPaBHEHUM.

JluHeiHOe ypaBHEHME C JBYMsl IepeMeHHbIMU U ero rpaduk. Cucrema ABYX JIMHEHHBIX
ypaBHEHUI C JAByMs IepeMEeHHbIMU. PelleHue cucTeM ypaBHEHMH CIIOCOOOM IOACTaHOBKH.
[Ipumepsl peleHns TEKCTOBBIX 3a/1a4 C IIOMOIIBIO CUCTEM YPABHEHUM.

DOyHKIAA

Koopaunara Touku Ha mpsamoil. YucimoBele nmpomexyTku. PaccrosHue Mexnay AByMs
TOYKAMH KOOPAVNHATHOW MIPSIMOM.

[IpsmoyronbHas cucrema koopauHaT, ocu OX m Oy. AOcmucca W opauHaTa TOYKH Ha
KOOpAMHAaTHOM miockocTu. [Ipumepsl rpadukoB, 3agaHHBIX (opMmynaMu. UreHue rpadukoB
peanbHbIX 3aBUcHMOcTel. IloHstne ¢ynkuuu. I[padux ¢ynkuun. CpoiicTBa (QYHKIUH.
Jluneiinas dynkius, eé rpaduk. I'paduk Gynkiuu y = |X|. ['paduueckoe perreHue JIMHEHHBIX
YPaBHEHUM U CUCTEM JIMHEUHBIX YPABHEHHUIA.

8 KIIACC

Yucsia v BHIYUCTCHUSA

KBanpatHelii kopeHb u3 uucna. [loHsTHe 00 wuppamuoHadbHOM 4Yucie. JlecaTHdHbIe
NpUOIDKEHUST UPPAlMOHAIBHBIX yucesl. CBONCTBa apu(METHUECKUX KBaJAPATHBIX KOPHEH U uX



IpPUMEHEHUE K MpPeoO0pa3OBaHUIO YHCIOBBIX BBIPRKEHUH M BBIYMCICHUSAM. JlelicTBUTENBHBIE
YHUCIIa.

Crenens ¢ UebIM NTOKa3aTesieM U e€ cBorcTBa. CTaHaapTHAs 3alUCh YUCTIA.

Anredpanyeckue BbIpasKeHUs

KBagpaTHbIil TpEXUIIEH, Pa3JI0kKEHNE KBAAPATHOIO TPEXUIIEHA HA MHOXKH TEIIH.

Anrebpanyeckass aApodb. OcHOBHOe cBOMCTBO anreOpanueckoil apodu. CnoxeHue,
BBIUMTAHUE, YMHOXKEHHE, JIeJIeHHe aiaredpandeckux apoOei. PannoHanbHbIE BBIPAKEHUS U UX
npeodpazoBaHueE.

YpaBHeHHsI U HEPaBeHCTBA

KBanpatHoe ypaBHeHue, ¢opmyna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHUWH, CBONAIIMXCS K JHMHEHHBIM W KBaapaTHBIM. [Ipocteiimme npoOHO-
paloHaIbHbIE YPaBHEHHUS.

I'paduueckast uHTepHpeTalysi ypaBHEHUH C JBYMsI NI€PEMEHHBIMH M CHUCTEM JIMHEHHBIX
YPaBHEHHMI C AByMs IEepeMEHHBbIMH. [IpuMmepsl pelleHHs CHCTEM HEIUHEHHBIX YPaBHEHHUH C
JBYMsI 1EPEMEHHBIMH.

Pemienne TekcToBBIX 3a/1a4 anreOpandeckumM CliocoOOM.

UuciioBele HEpaBEeHCTBA M HX CBOWCTBAa. HepaBeHCTBO ¢ OIHOM IEpEMEHHOM.
PaBHOCHMIIBHOCT HepaBeHCTB. JIMHENHBIE HEpaBEHCTBA € OJHOM mepeMeHHOW. CHCTeMBl
JVHEWHBIX HEPABEHCTB C OJHON IIEPEMEHHOM.

DO yHKIAA

[Tonarue pynkuuu. O6macTh onpeaeneHuss 1 MHOXKECTBO 3HaueHUN (pyHKuuu. CriocoOsl
3aanus QyHKIUH.

I'papux ¢ynkuuu. Urenue cpoiictB ¢yHkuuu mno e€ rpaduxy. IIpumepsr rpaduxos
(GyHKIMHA, OTpakaroUIMX peajbHbIe IPOIECCHI.

@OyHKIUH, ONMUCHIBAIOLIME MPIMYIO M OOpaTHYIO MPOIMOPLUUOHAJIBHBIE 3aBUCUMOCTH, UX
rpaukn. Oyukmmn y = X2,y = X3, y = \X, y=|x|. ['padrraeckoe pemenne ypaBHEH i U CHCTEM
YPaBHECHHM.

9 KIIACC

Yucsia v BHIYUCTCHUSA

PanmonanbHble YHCla, HPPALMOHANLHBIE YHCIa, KOHEYHbIE U OECKOHEUHbIE JeCITUYHBIC
npoOu. MHOXECTBO JeWCTBUTENBHBIX YHUCEN, [EHCTBUTENbHBIE YHCIA KaK OECKOHEYHBIE
JecaTuYHble  ApoOu. B3auMHO  OZHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXECTBOM
JEHCTBUTEIIBbHBIX YACEN U KOOPAUHATHOU IIPSIMOM.

CpaBHeHME AEHCTBUTENBHBIX 4HCEN, apu(MeTHdyecKkue ACHCTBUS C IEHCTBUTEILHBIMU
YHUCIaMHU.

Pa3mepbl 0OBEKTOB OKPYKAIOMIET0 MHpPA, JIMTEIFHOCTh IPOLECCOB B OKPYXKAIOIIEM
MHpE.

[TpubmmxénHoe 3HAYCHHE BEIMYMHBI, TOYHOCTh NpuOMmKeHus. OKpyriieHue 4Yucell.
[Ipuknka 1 OLeHKa pe3yabTaTOB BBIUNCICHUN.

YpaBHeHHsI 1 HEPaBEeHCTBA

JIunelinoe ypaBHeHue. Pelienne ypaBHEeHN M, CBOASAIINXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. Pemenue ypaBHEHWN, CBOISIIIMXCA K  KBAJPATHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepbl pelieHHs] ypaBHEHUH TPETbEM M 4YETBEPTOM CTENEHER
Pa3JIOKEHUEM HA MHOXKHUTEIIH.



Pemenne  ApoOHO-pallMOHANBHBIX  ypaBHEHUH.  PemieHue  TEKCTOBBIX  3ajad
anredpanvaeckKuM METOIOM.

VYpaBHeHUE C ByMs MEpeMEHHbIMU U ero rpaduk. PemeHue cucteM ABYX JUHEHHBIX
YPaBHEHHMI C ABYyMs I€pEMEHHBbIMM. PenieHue CUCTeM ABYyX YpPaBHEHUMH, OIHO U3 KOTOPBIX
JMHEWHoe, a Jpyroe — BTOpoi creneHu. ['paduueckas nHTepnpeTanuss CUCTEMbl YpaBHEHUI ¢
JBYMS IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandecKuM CriocoOoM.

YucnoBeie HEPABEHCTBA U UX CBOKCTBA.

Peuienne JMHENWHBIX HEPAaBEHCTB C OAHOW IEpeMEHHOH. PemeHue cucreM JIMHEHHBIX
HEpaBEHCTB C OJHOM mnepeMeHHOW. KBangpaTHele HepaBeHCTBA. I'padmueckas MHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IIE€PEMEHHBIMH.

D yHKIUAU

KBanpatnunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapaGoma, KOOpAWHATHI BEPIIMHBI
11apaboJibl, OCb CUMMETPUHN TapaloJIbI.

[padukn Gpyrxumit: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |X|, u ux cBoiicrsa.

YuciioBble NM0CJIE10BATEBHOCTH U MPOIrPEeCCHHU

[ToHsiTHE YKMCIIOBOM MOCHENOBATENBLHOCTH. 3a/laHUE MOCIEI0BATEIbHOCTH PEKYPPEHTHOM
dhopmyioii 1 popmyIoit N-ro dieHa.

ApudmeTrnueckas U reoMerpuueckas —mnporpeccud. Dopmynbl  N-TO  YJeHa
apu(MeTH4ecKol U TeOMEeTPUIECKOU MPOrpeccuid, CyMMBbI TEPBBIX N YJICHOB.

N300pakeHHEe YICHOB apH(PMETHYSCKOH M TCOMETPUYECKON MpOrpeccMid TOYKaMH Ha
KOOPJAMHATHOM TJIOCKOCTU. JIMHEHHBIN 1 KCITOHEHITUAIbHBIA pOoCT. CII0KHBIE TTPOIICHTHI.



IHJIAHUPYEMBIE PE3YJBbBTATHBI OCBOEHUSA YYEBHOI'O
IMPEAMETA

W3yuenue anreOppl B CpeaHEH IIKOJE HANpaBiE€HO Ha JOCTHXKEHUE OO0y4aroUMMHCS
CIIEAYIOMUX JTUYHOCTHBIX, METANPEAMETHBIX M MPEIMETHBIX PE3yJIbTaTOB OCBOCHUS Y4EOHOTO
npeaMeTa.

JIMYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE Pe3y1bTAThl 0CBOCHHUSI IPOrPAMMBI CpeHero 001ero o0pa3oBaHus Mo
ajaredpe xapaKTepU3yIOTCS:

1) naTproTH4Yeckoe BOCIUTAHHE:

NpOsIBJICHMEM HHTEpeca K TNPOIUIOMY U HACTOAIIEMY POCCHIMCKOW MaTeMaTHKH,
LEHHOCTHBIM OTHOILIEHHEM K JOCTI)KEHHMSIM POCCHMCKMX MaTEeMaTHKOB M POCCHICKON
MaTeMaTUYECKOM IIKOJIbI, K UCIOJIB30BAHUIO 3TUX JOCTHKEHHUH B APYTrUX HayKax U MPHUKJIAIHBIX
chepax;

2) rpax/1aHCKO€ U TyXOBHO-HPaBCTBEHHOE BOCIIUTAHHUE!

TOTOBHOCTHIO K BBIMOJHEHHUIO OO0S3aHHOCTEW TpakJAaHMHA M peau3alid €ro Ipas,
MPEJCTaBICHHEM O MAaTEeMAaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IHYHBIX CTPYKTYD,
SIBJICHUW, TIPOLIEIYP TPaKIaHCKOr0 00IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYXJCHHMIO 3TUYECKUX IPOOJIEM, CBSI3aHHBIX C IPAKTUUECKMM MPUMEHEHHEM JOCTHXKEHUN
HAyKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX MPUHIUIIOB B JEATEILHOCTH YUEHOTO;

3) Tpy/10BOE BOCIIUTAHUE:

YCTaHOBKOH Ha aKTMBHOE y4acTHE B DPELICHHH IMPAKTUYECKUX 3a7a4 MaTEeMaTHUeCKON
HAIpPaBJICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MAaTEMaTHYECKOro 00pa30BaHMs Ha MPOTSHKEHUH BCei
KHU3HU IJIS1 YCIEIHON npodeccuoHanbHOM NesTeIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHIA,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHUEM WHAWBHIYaTbHOW TpPAGKTOPHH OOpa3oBaHUS U
KU3HEHHBIX IJIAHOB C y4ETOM JIMUYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 5cTeTUYECKOE BOCTITAaHUE:

CIOCOOHOCTHIO K 3MOI[MOHAJIBHOMY M JCTETUYECKOMY BOCHPHUITHIO MaTEMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUH, pacCy>KICHUN, YMEHUIO BUIETh Ma TEMaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) IEGHHOCTH HAay4YHOTO MO3HAHUS:

OpHEHTallel B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MpeaCTaBJICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUSl 4YEJIOBEKa, MPUPOABI U 00IlecTBA, NOHMMAaHUEM
MaTEeMaTUYECKOM Hayku Kak c(epbl 4elI0BEYECKOW IEATEIbHOCTH, 3TaloB €€ pa3BUTHUS U
3HAYUMOCTH ISl PA3BUTHS ITUBUJIM3AIUH, OBIIAJICHUEM SI3BIKOM MAaTEMATHKHA M MaTEeMaTHYEeCKON
KyJIbTypoll Kak CpeICTBOM IIO3HAHUS MHpa, OBJIQJECHUEM MPOCTEHIIMMU HaBBIKAMU
HCCJIEZIOBATENLCKOM 1€ TENbHOCTH;

6) Qusnueckoe BOCOUTaHHE, (HOPMHUPOBAHUE KYJIbTYPbl 310pPOBbS UM SMOLMOHAILHOTO
0JIarormoJyYHns:

TOTOBHOCTHIO MPHMEHITh MaTeMaTUYeCKHWE 3HAHUS B HHTEpecax CBOETO 3J0POBbS,
BEJICHHS 3/I0pPOBOTr0 00pa3a *KHU3HU (3A0POBOE MUTAHHE, COANAHCUPOBAHHBIN PEXUM 3aHITHH H
OTIbIXa, peryisipHas (u3uvecKkas aKTHUBHOCTh), C(HOPMHUPOBAHHOCTHIO HaBBIKA PEQIICKCHH,
MpU3HaHUEM CBOETO MpaBa Ha OMIMOKY M TaKOT0 ke MpaBa APYroro 4eaoBeKa;

7) PKOIIOTUYECKOE BOCITUTAHHUE:

OpHeHTallleld Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHWW I pelIeHus 3ajad B 00JacTH

COXPaHHOCTH OKpY’Kalollleil cpenbl, MJIAHUPOBAHHUS MOCTYNKOB M OIEHKH HMX BO3MOXKHBIX



HOCJIEACTBUN JUIsl OKpY’Karollleil cpelbl, OCO3HaHUEM IJI00aTbHOTO XapakTepa HKOJOTMYECKUX
po0JieM U MyTeH UX peLIeHus;
8) amanranus K U3MEHSIOUIMMCS YCIOBUSAM COLIMAIbHON U IPUPOIHON Cpeibl:

TOTOBHOCTBIO K JIEWCTBHAM B YCIIOBHSX HEOIPENEIEHHOCTH, IMOBBIIIEHUIO YPOBHS CBOEU
KOMITETEHTHOCTH 4€pe3 MPAKTUYECKYIO IEATEIbHOCTb, B TOM YHCIE YMEHUE YUYUTHCS Y APYTUX
Jrofiel, MpHoOpeTaTh B COBMECTHOM JAESITENbHOCTH HOBBIE 3HAHMS, HaBBIKU U KOMIETEHLUU U3
OIIbITA APYTHX;

HEOOXOIUMOCTBIO B ()OPMUPOBAHUHU HOBBIX 3HAHMUH, B TOM 4Hcie (HOPMYIUPOBATH HJIEH,
MOHATHS, TUIIOTE3bI 00 O0BEKTAaX M SIBJICHUSAX, B TOM YHCIE paHee HEU3BECTHBIX, OCO3HABATb
neuIUTHl COOCTBEHHBIX 3HAHUH M KOMITETEHTHOCTEH, IMJIaHUPOBATh CBOE Pa3BHUTHE;

CIIOCOOHOCTBIO  OCO3HABaThb CTPECCOBYIO CHUTYalHl0, BOCIPUHUMAaThb CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPEOYIOLIMH KOHTpMEp, KOPPEKTHUPOBATh NMPUHUMAEMblE€ pEIICHUS H
nelcTBUs, (POPMYIUPOBATH U OLIEHUBATH PUCKH U MOCIEACTBUS, (POPMHUPOBATH OIBIT.

METANPEJIMETHBIE PE3YJIbTATBI
MertamnpenMerHble pe3yJbTaTbl OCBOGHHS palouell MmporpamMmbl MO ajiredpe s CpeaHero

o01mrero o0pa3oBaHus JOHKHBI OTPAXKaTh:
bazoBrie Joruueckue aeiCTBU:

®BLISIBISAITh M XapaKTePU30BATh CYIIECTBEHHBIC MPHU3HAKH MAaTEMaTHUYECKUX OOBEKTOB,
MOHATHH, OTHOUIEHUH MEXAY TMOHATUSAMH, (OPMYIHMPOBATH ONPECICHUS  TOHSITHH,
YCTaHABJIMBATh CYIIECTBEHHBIH NPHU3HAK KIACCU(PHUKAIIMUA, OCHOBAaHUA [UIsi OOOOIICHUS U
CpaBHEHUS, KPUTEPHUH MPOBOANMOTO aHAIIN3A;

® BOCIIPUHUMATh, (OPMYJIMPOBATh W IMPEOOPA30BBIBATh CYKICHHUS: YTBEPAUTCIbHBIC U
OTpUIIATEIbHBIC, CUHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIC;

® BLISIBJIAITH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHUBOPEUUs B (aKTax,
JMAHHBIX, HAOMIOMEHUSX W  yTBEPKICHUSAX, TMpeaiaraTb KPUTEPUHU ISl BBISABICHUS
3aKOHOMEPHOCTEN M POTUBOPEUNI;

e J[eNIaTh BBIBOJIBI C KCITOJIb30BAaHUEM 3aKOHOB JIOTWKH, NEIyKTUBHBIX M WHIYKTHBHBIX
YMO3AKJIKOY €HU I, YMO3aKJIIOUEHUH 110 aHAJIOTUU;

¢ pa3dupaTh 10KA3aTEIHCTBA MATEMATHUYECKUX YTBEPXKICHUH (MIpsMBIE U OT TPOTHBHOTO),
MPOBOJIUTH ~ CAMOCTOSTEIbHO  HECJIOXKHBIE  JIOKa3aTellbCTBA  MAaTEeMAaTHYECKUX  (DAKTOB,
BBICTpAaWBaTh apPryMEHTAllMI0, TPUBOIUTH IPUMEPHI W KOHTPHPUMEPBI, OOOCHOBBIBATH
COOCTBEHHBIC PACCYKICHUS;

®BBLIOMpaTh croco0 pemieHus ydeOHOH 3amauM (CpaBHUBATh HECKOJIBKO BapHUaHTOB
peuieHusi, BbIOMpaTh HaubOoJee MOAXONAIMNA C Y4YETOM CAMOCTOATENBHO BBIJEICHHBIX
KPUTEPUEB).
bazoBblie nccienoBaTebCKre ICHCTBUS:

®IICIIOJIB30BATh  BOMPOCHI  KaK  MCCJIENOBATEIHCKAA  HMHCTPYMEHT  IIO3HAHMUS,
(GhopMyIMpPOBaTh BOIPOCH, (QUKCUPYIOIIUE IPOTHBOPEUHE, IMPOOJIEMY, CaMOCTOSATEIbHO
YCTaHABJIMBATh HCKOMOE U JIAHHOE, (P OPMHUPOBAThH TUIIOTE3Y, apI'YMEHTUPOBATh CBOIO TTO3UIIHIO,
MHEHHE;

®[IPOBOJIUTh TIO0 CAMOCTOSTEIBHO COCTABJICHHOMY IIJIAHY HECJOXKHBIA SKCIIEPHMEHT,
HEOOJILIIIOE HWCCIEIOBAHUE IO YCTAaHOBJIEHHWIO OCOOCHHOCTEH MAaTeMaTHUYeCKOro OOBEeKTa,
3aBUCUMOCTEH 00BEKTOB MEXKITY COOOM;



® CaMOCTOSTENHLHO (OPMYIIMPOBATH OOOOIIEHUS U BHIBOABI IO Pe3yJIbTaTaM MPOBEAEHHOTO
HaOJIOCHUS, UCCIICOBAHUS, OIEHUBATh IOCTOBEPHOCTh MOJYYCHHBIX PE3YIbTaTOB, BHIBOJAOB H
00001IIEHN;
® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIABUTATH MIPEATIONOKEHUSI O
€ro pa3BUTUU B HOBBIX YCIIOBUSIX.
Pabora c uadopmanueii:
® BBISIBISITH HEIOCTATOYHOCTh U M30BITOYHOCTh MH(OPMAIINH, TaHHBIX, HEOOXOIUMBIX IS
pElIeHHS 3a7a9H;
e BBIOMpATh, AHAJIM3UPOBATh, CHCTEMATH3UPOBATh M HWHTEPIPETHPOBATH HHPOPMAIIUIO
pa3IUYHBIX BUIOB U (GOPM MPEACTABICHUS;
e BHIOMpaTh GopMy TpeacTaBICHUS WHPOPMAIMU M HIUTIOCTPUPOBATH PEIIaeMbIe 3aJaud
CXEeMaMH, TuarpaMmmamMu, HHOU rpauKkoi U ©X KOMOUHAIUSIMU;
® OIICHUBATh HAAEKHOCTH MHPOPMALMH IO KPUTEPHSIM, MPEIJIOKEHHBIM YUYUTEIEM WM
copMyIUPOBAHHBIM CAMOCTOATEIBHO.
KomMMmyHUKaTHBHBIE YHUBEPCAIbHBIE YU€OHBIE e CTBUS:
® BOCIIpUHUMATh U (OPMYJIHPOBATh CYXKACHUS B COOTBETCTBUU C YCIOBHUSIMH M IETSIMH
OOIIeHMs], SICHO, TOYHO, TPAMOTHO BBIPaXXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U TNMHCHMEHHBIX
TEKCTax, JaBaTh TOSICHEHUS IO XOAYy pEIICHUS 3a7a4d, KOMMEHTHPOBATH IOIyYEHHBIN
pe3ynbTar;
®B XO7¢ OOCYXXJE€HHUS 3a7aBaTh BOMPOCHI M0 CYIIECTBY OOCYXIAaeMOi TEMBbI, TPOOJIEMBI,
perraeMoi 3aJaydM, BbICKA3blBaTh HJEH, HAILICJICHHbIE HA TMOUCK PEIIEHHUs, CONOCTAaBJSATh CBOHU
CYXKIICHUS C CYXXICHHUSIMU APYTUX YYACTHHKOB JUAJIOra, OOHAPYKUBATH Pa3IM4Me M CXOACTBO
MO3UIIHI, B KOPPEKTHOH opme GOopMyITUpOBATh Pa3HOIIACUS, CBOU BO3PAKCHHUS,
® [IPE/ICTABIATh PE3YJIbTAThl pPEUICHUs 3aJadyd, SKCIEPUMEHTA, MCCIEAOBaHUs, MPOEKTa,
CaMOCTOATENILHO BHIOMPaTh (OpPMAT BBICTYIUIEHUS C Y4€TOM 3aj]ad MpPE3CHTAlUH |
0COOEHHOCTEN ayIuTOPUH;
® IOHUMATh M HMCIIOJb30BaTh MPEUMYIIIECTBA KOMAHIHOW U WHIWBHUAYATbHON pabOTHI Mpu
peleHun y4eOHbIX MaTEMaTHUECKUX 3a/1a4;
® IPUHUMATh 1I€JIb COBMECTHOM JeATEIbHOCTH, IJIAHUPOBATH OPraHU3allMi0 COBMECTHOMH
paboThI, pacrpeaeNsTh BUIBI pabOT, 10roBapuBaThCs, 00CYKAATh MPOIIECC U pe3yJIbTaT paboThI,
000011aTh MHEHHUS HECKOJIBKHUX JIIO/ICH;
® y4acTBOBaTh B IPYMNMOBLIX (hopMax paboTsl (00CykaeHHs, 0OMEH MHEHHUSIMH, MO3TOBbIE
IITYPMbI U JAPYTHE), BBIIOJHATH CBOIO 4YacTh PabOThl U KOOPAMHUPOBATH CBOM JEHCTBHUS C
JIPYTUMH YICHaMH KOMaHIbl, OIIEHMBATh KAa4eCTBO CBOEr0 BKJAJa B OOMIMI MIPOIYKT IO
KpuTepusiM, ChOpMYITUPOBAHHBIM YIACTHUKAMU B3aUMO/ICHCTBUSI.
PerynaruBnbie yHUBEpCcanbHbIC yaeOHbBIC TEHCTBUS
Camoopranu3anusi:
© CAMOCTOSITEIBHO COCTaBIISITh IUIAH, alTOPUTM pEIIeHUs 3anayu (WM ero 4YacTh),
BBIOMPATh CIOCOO pEIICHUs ¢ YYETOM UMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BApUAHTHI PEUICHHUI ¢ Y4ETOM HOBOM MH(OpMaIUH.
CaMOKOHTPOJIb, SMOIIUOHAIbHBIA UHTEJUIEKT:
®BIIQJIETh CIIOCO0AMHU CaMOMPOBEPKU, CAMOKOHTPOJIS IMPOIlecca M Pe3ysibTaTa PEIIeHHs
MaTEeMaTHYCCKOM 3aJauH;



® IPE/IBU/ICTh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPH PEIICHUH 3a]a4H, BHOCHUTbH
KOPPEKTHBBI B JICATCIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEJBCTB, HAWJICHHBIX ONIMOOK,
BBISIBJICHHBIX TPYIHOCTEI;

® OIICHUBATh COOTBETCTBUE PE3y/IbTaTa ACATEIBHOCTH MMOCTABICHHOW IEIU M YCIOBHSIM,
OOBSICHSITh PHUYMHBI JOCTH)KCHUS MM HEIOCTIIKCHHS L[E]TH, HAXOAUTh OIIUOKY, 1aBaTh OL[CHKY
NpPUOOPETEHHOMY OTIBITY .

HNPEAMETHBIE PE3YJIBTATDI 10 KJIACCAM:

7 KJIACC
Yucia v BBIYUCIEHUS

BrimonHsaTh, codyeTas yCTHbIE U MHUChMEHHBIE NPUEMBI, apu(MeTHuecKue ACHCTBUS C
paloHaIbHBIMU YHCIAMH.

HaxonuTh 3Ha4YeHHs] YUCIOBBIX BBIPaXKEHUI, MPUMEHSATh pa3HOOOpa3HbIe CMOCOOBI U
npuéMbl BBIYUCIICHUS 3HAYCHWH JAPOOHBIX BBIPAKEHUH, cOAEpkKaIluX OOBIKHOBEHHBIE W
JECSITUYHbIE 1POOH.

[Tepexoauth OT OIHOW (hOPMBI 3alKCU YUCEN K APYroil (Ipeodpa3oBbIBaTh JAECSITUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JAECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATHYHYIO IPOOBb).

CpaBHUBATh U YHOPSAA0YMBATh PALlMOHAIbHBIE YK CIIA.

OKpyTIJIsITh YK Ca.

BBINONHATS NPUKKUIKY M OLEHKY pe3yjbTaTa BBIYUCIECHUH, OLIEHKY 3HAYEHUH YUCIIOBBIX
BBIPAXCHUI. BBINOIHATB NEHCTBUA CO CTENEHSAMU C HaTypajbHbIMU IIOKA3aTEISAMU.

ITpuMeHATh NPU3HAKYU 1EIUMOCTH, PA3JI0KEHNE HA MHOXKUTEIN HAaTyPaIbHBIX YUCEIL.

Pemath nNpakTUKO-OPUEHTHUPOBAHHBIE 3a/laud, CBA3aHHbIE C OTHOLICHUEM BEIMYMH,
IIPOIIOPLIMOHAIIBHOCTBIO BEJIMYUH, IPOLIEHTAMHU, HHTEPIIPETUPOBATh PE3YIbTaThl PEIIECHUS 3a]a4
C Y4€TOM OrpaHUYECHHM, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbIX 00bEKTOB.

Anrebpanyeckue BbIpakeHUs

Hcnonb3oBaTh anredpandecKyto TEPMUHOJIOTHIO U CUMBOIIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHHS y4eOHOro MaTepHaa.

HaxonuTth 3HaueHus1 OyKBEHHBIX BbIpaXXEHHUI NMPH 3a/1aHHBIX 3HAYCHHSIX TT€PEMEHHBIX.

BrimonHaTh mpeoOpa3oBaHusl 1IE0r0 BBIPAKEHUS B MHOTOUJICH MPUBEACHUEM MOAOOHBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.

BbINONHAT YMHOXKEHUE OAHOWIEHA Ha MHOTOWIEH U MHOIOYIEHa Ha MHOTIOYIEH,
IIPUMEHATH (POPMYJIbI KBaJpaTa CyMMbI M KBaJpaTa pa3HOCTH.

OcymecTBIATh pa3lnoKEHUE MHOTOUYJIEHOB HAa MHOXHTENIM C IOMOIIBIO BBHIHECEHUS 32
CKOOKM OOIIEro MHOXXMUTENS, TPYNIUPOBKH ClIaraéMbIX, MPUMEHEHUsI (POpMYJT COKpPAIEHHOIO
YMHOXKEHHMSL.

[Tpumenates mnpeoOpa3oBaHMs MHOIOUYJICHOB JJISi pEIICHUs pa3jMYHbIX 3ajad U3
MaTEMAaTUKH, CMEXHBIX IPEIMETOB, U3 PEalbHON IPAaKTUKHU.

Vcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATypaJbHBIMU MOKA3aTeNIAMU JUIs TpeoOpa3oBaHus
BBIpXKEHUM.

YpaBHEHUS U HEPABEHCTBA

Pemath nuHelHble ypaBHEHUsI C OJHOW IEPEMEHHOM, MPUMEHsISl MMpaBuia Mepexojia OT
UCXOJHOTO YpaBHEHMs K paBHOCWJIBHOMY eMy. lIpoBepsTh, sBJII€TCA M 4YHCIO KOPHEM
ypaBHEHHUS.

[TpumeHnaTh rpaduuecKue METOABI IPU PELICHUH JIMHEHHBIX YPaBHEHUH U UX CUCTEM.



[TonGupaTe mpUMepHI ap YKCEIN, ABISIOUIMXCS PEIIEHUEM JTHHEHHOTr0 ypaBHEHUS C ABYMS
MIepPEMEHHBIMH.

CtpouTh B KOOpPAMHATHOW IIJIOCKOCTHM TIpaduK JMHEHHOIO YypaBHEHHUS C JBYMs
[IepEMEHHBIMHU, MOJIb3YSACh I'pauKOM, IPUBOIUTH TPUMEPHI PEILICHUS yPaBHEHUS.

Pemath cucrembl JBYX JMHEHHBIX YpPaBHEHHMH C ABYMsI IEPEMEHHBIMH, B TOM YHUCIIE
rpaduyecku.

CocTaBisaTh M pemaTh JMHEHMHOE YPABHEHUE WM CUCTEMY JIMHEHHBIX YpaBHEHHH IO
YCIOBUIO 3aJladl, MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadyM IOJyYEHHBIN
pe3yJibTart.

OyHKINHT

H300paxkaTh Ha KOOPAWHATHON TMPSMOM TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAMHATaM, JIy4M, OTpEe3KH, HWHTEpBaJibl, 3allUChIBaThb UHCJIOBBIE TPOMEXKYTKH Ha
anreOpanveckoM sI3bIKE.

OTtmedaTh B KOOPAMHATHOW IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTh
rpaduku muHEHHBIX QyHKIMA. CTpouTh Tpaduk GyHKIHH Y = [X|.

OnuceiBaTh C MNOMOIIBIO (YHKIHMI H3BECTHBbIE 3aBUCHUMOCTH MEXAY BeIWYMHAMMU:
CKOPOCTb, BpE€Ms, PACCTOSIHHME, LI€HA, KOJMYECTBO, CTOMMOCTb, MPOU3BOJUTEIBLHOCTb, BpPEM,
00BEM paboTHI.

HaxonuTth 3HaueHue GYHKIMH 110 3HAUYCHUIO €€ apryMeHTa.

[TonnmaTs rpaduueckuii crmocod mpeacTaBiIeHUS U aHanu3a WHGOPMAIMK, U3BIEKATh U
UHTEPIPETUPOBATh NH(DOPMALIHIO U3 IPa(UKOB peabHbBIX IPOLECCOB U 3aBUCUMOCTEH.

8 KJIACC
Yucia v BIYUCIEHUS

Hcnonp30BaTh HaydajdbHBIE IPENCTABICHHUS O MHOXKECTBE JEHCTBHUTENIBHBIX YHCEN IS
CpaBHEHUS, OKPYIJICHUS U BBIYMCICHHUH, M300pakaTh JACHCTBUTENbHBIE YMCIA TOYKAMU Ha
KOOPJAMHATHOM MIPSMOM.

[TpumeHaTs, TOHSTHE apru(METHUYECKOrOo KBAJPATHOTO KOPHS, HAXOAWTHh KBAJPAaTHHIE
KOPHH, UCIOJIb3YsI TP HEOOXOAUMOCTH KaJbKYJIATOpP, BBITOIHSTH IPE0Opa30BaHUs BbIpAXKEHUH,
COJeprKAIIMX KBAJAPATHBIE KOPHHU, UCIIONb3Ys CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amMcH OOJIBIIMX M MaJIbIX YHCEN C IOMOINBIO JECATHYHBIX ApoOed U
creneHeit uncna 10.

Anrebpandeckue BbIpakeHHUs

[IpuMeHAT, TOHATHE CTENEeHHW C LelbIM IOKa3aTeleM, BBINOJIHITh MPeoOpPa3OBaAHUS
BBIPAKEHUH, COJIEPKAIIMX CTENEHHU C LEJbIM [T0Ka3aTENEM.

BBINONHATE TOXIECTBEHHbIE MpPeoOpa3oBaHUs pPAaLMOHAIBHBIX BBIPAKEHHUH HA OCHOBE
IpaBuJI 1EUCTBUN HaJ MHOTOYJICHAMH U anreOpandeckKuMu JpOOsiMH.

PackiianpiBaTh KBaApaTHBIN TPEXUIIEH HA MHOKHUTEIN.

[TpumenaTe mnpeoOpa3oBaHUS BBIPAXEHUI JUIsl pELIEHUS pa3iMyHbIX 3aJad U3
MaTeMaTUKH, CMEKHBIX IPEIMETOB, U3 PEabHON TPAKTHKH.

VYpaBHEHUS U HEPABEHCTBA

Pematp nuHelHbIe, KBaAPAaTHbIE YPABHEHUS U pallMOHAJIbHBIE YPABHEHUS, CBOISIIMECS K
HUM, CUCTEMBI JIBYX YPAaBHEHHI C JBYMs I1€PEMEHHBIMHU.

[IpoBOANTE pOCTENIINE UCCIENOBAHUS YPABHEHUM U CUCTEM YpaBHEHHUI, B TOM YHCIIE C
IPUMEHEHHEM TpapHUUuecKUX IpeICcTaBIeHU (yCTaHABIMBATh, MMeEET JHM YpaBHEHUE MWIIU
CHCTEMa ypaBHEHUI PELIEHHUs, €CIIU UMEET, TO CKOJIBKO, U ITPOYEE).



[TepexonuTh OT cilOBECHOM (OPMYJIMPOBKM 3agaud K €€ anredpandyeckoil Moaenu c
[IOMOIIbIO  COCTABJIEHUS YPaBHEHHS WJIM CHUCTEMbl YpaBHEHMH, WHTEPIPETUPOBATH B
COOTBETCTBMM C KOHTEKCTOM 3aJ1a4M MOJIy4€HHBIH pe3ybTar.

[TpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB Il CPAaBHEHHUS, OLEHKHU, pellaTh JUHEHHBIE
HEpPaBEHCTBA C OJHOW NEPEMEHHOW M HUX CHCTEMBbI, J1aBaTh TIpaUuecKyl0 HLIOCTPALUIO
MHO’KECTBA PEILICHUI HepaBeHCTBA, CUCTEMbl HEPAB EHCTB.

OYyHKINHT

[lonumath W UCHONB30BaTh (YHKUMOHAJbHbIE TOHATHA W  S3bIK  (TEPMHUHBI,
CUMBOJIMYECKHE OOO3HAYCHHS), OMpPENeNATh 3HaueHHe (YHKIMHM IO 3HAYCHHIO apryMeHTa,
OIIPEIENATh CBOMCTBA (PyHKINU 110 e€ rpaduKy.

Ctpouts rpaduKu 31eMEHTAPHBIX QYHKIUN BUAA:

y = kix, y =x2,y = x3,y = x|, y = VX, omECHIBaTh CBOICTBA YHCIOBON (YHKIHH IO €&
rpaukxy.

9 KJIACC

Yucna n BEIUUCICHUS

CpaBHUBATh U YIOPAL0YMBATh PALMOHAIBHBIE M MPPALIMOHAJIBHBIE YNCIIA.

BeimonuaTte apupmernyeckue IeHCTBUS € pallMOHAJIbHBIMU YHCIAMM, COYeTas YCTHbIE U
IUCbMEHHBIE IPUEMBI, BBIIIOIHATH BBIYMCIECHUS C UPPALIMOHAIBHBIMY YU CIAMH.

HaxonuTth 3HaueHMsI CTeNeHEel C LEeIbIMU MOKa3aTeJIMU U KOPHEH, BBIYUCIIATD 3HAYCHHUS
YHCIIOBBIX BBIPAXKEHUH.

OkpyriaTh JeHCTBUTENbHbIE YHKCIA, BBINOJHATH MPUKUIKY pe3yJbTaTa BBIYMCIECHUH,
OLIEHKY YU CJIOBBIX BBIPAKEHUH.

VYpaBHEHUS U HEPABEHCTBA

Pemate suHelHBIE W KBaJpaTHbIE YpaBHEHHs, YpaBHEHHUS, CBOJLIMECS K HUM,
npocTeiinne ApoOHO-pallioHaIbHbIE YPaBHEHUS.

Pemath cucteMbl ABYX JMHEHHBIX ypaBHEHUH C JBYMS MEPEMEHHBIMU M CHUCTEMBI JIBYX
ypaBHEHHI, B KOTOPHIX OIHO YPaBHEHHE HE ABJIAETCS JIUHEHHBIM.

Pemate TekcTOBBIE 3aJauM aareOpandecKUM CIOcOOOM € IIOMOUIbIO COCTaBJICHMS
yYpaBHEHHS WM CUCTEMBI IByX YPaBHEHHH C ABYMsI IEPEMEHHBIMH.

IIpoBoauTE MpOCTENIINE UCCIEOBAHNS YPABHEHUN U CUCTEM yPABHEHUH, B TOM YHUCIIE C
IIpUMEHEHUEM TIpaUUuecKux NpeacTaBiIcHUM (ycTaHaBiIMBaTb, MMEET JIM YpPaBHEHUE WIIU
CHCTEMa ypaBHEHUI PELICHUs, €CIIU UMEET, TO CKOJIBKO, U ITPOYEE).

PemaTh nMHeENHbIE HEpaBEHCTBA, KBAJpaTHbIE HEPAaBEHCTBA, H300pa)kaTh peLICHHE
HEPaBEHCTB Ha YUCJIOBOH NPSAMOH1, 3alIUCHIBATh PEIIEHHUE C IIOMOIIBIO CHMBOJIOB.

Pemate cuCTEMBl JIMHEHHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIIOYAIOILUE
KBaJpaTHOE HEPAaBEHCTBO, M300pakaTh PELIEHWE CUCTEMbl HEPABEHCTB Ha YMCIOBOW HPSIMOIi,
3alUChIBATh PELICHUE C IOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEpAaBEHCTBA IIPU PELLIEHUH Pa3IMYHbIX 3aJa4.

OYyHKIUHT

Pacnio3naBaTh GyHKINH U3YYEHHBIX BUJIOB. [I0Ka3bIBaTh CXEeMAaTHYECKH PACIIOIOKEHNUE HA

KOOPJAMHATHOM TIOCKOCTH IpadukoB pyukiuii Buga: y = KX,y = kx + b, y =k/x,y =ax2 + bx +
¢,y =x3,y=1X,y = ||, B 3aBuCHMOCTH OT 3HaueHHi K0d(DUIMEHTOB, OMUCHBATH CBONCTBA
(byHKIMIHA.

Ctpouth U M300pa)xkaTb CXEMaTUUYECKU TpapUKU KBaIpPaTUYHBIX (QYHKLIUH, OMUCHIBATH
CBOMCTBA KBaJIpaTUYHBIX (QYHKIIHH 110 X TpaduKaM.



PacrioznaBaTh  KBaJpaTHuHyl0 (QYHKIHMIO 10  QopMmynie, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (QYHKIHH U3 peabHOH KU3HU, (PU3UKH, T€OMETPHUH.

YucoBble MOCIE10BaTENbHOCTH U IPOrPECCU

Pacnio3naBaTth apudmMeTHyecKyr0 U T€OMETPUUYECKYIO MPOrPECCUU MPU Pa3HBIX CIIOCO0aX
3aJlaHusl.

BBITIOTHATS BBIUMCIIEHUSI C WCHONB30BaHUEM (opmMyn N-ro ujieHa apuPpMETHUIECKOH M
reOMETPUYECKOM MPOrpeCCUid, CyMMBI IIEPBBIX N YJIEHOB.

N300pakaTh 4JICHBI MOCIIEOBATEIFHOCTH TOUKAMU Ha KOOPIAMHATHOM MJIOCKOCTH.

Pematp 3agaun, cBA3aHHBIE C YMCIOBBIMU IOCIIENOBATEIBHOCTAMYU, B TOM UHCIE 3aJa4d
U3 peabHON KU3HU (C UCIOJIB30BaHNUEM KaJIbKYJIATOPA, HUPPOBBIX TEXHOIOTUI).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HaumenoBanue paszgenos | KouungecrBo DJieKTpOoHHbIE (LM poBbIe)
n/n H TeM IPOrpaMMbl 4acoB oOpa3oBarejibHbIE PeCypChl
1 Uucna v BEIYUCIICHHUS. o5 bu6moreka [JOK
ParronansHbIe YK CIIa https://m.edso0.ru/7f415b90
9 Anrebpanyeckue 97 bu6mmotexa [IOK
BBIPAXKCHUS https://m.edsoo.ru/7f415b90
bu6moreka [JOK
3 Y paBHEHH 1 HCPABCHCTBA 20 https://m.edsoo.ru/7f415b90
4 Koopaunats! u rpadux. 24 bu6moreka [IOK
OyHKIMH https://m.edso0.ru/7f415b90
bu6moreka [JOK
S TosTopenue u 0b0bmenne 6 https://m.eds00.ru/7f415090
OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOI'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

Ne

HaumMmeHoBaHue pa3xeijioB U

DJieKTpoHHbIe (LU poBbIe)

n/n TeM IPOrPaMMbl Koamuecrso oOpa3oBaTe/ibHbIE PeCypChl
porp YaCOB p pecyp
1 Yucna v BEIYUCIICHUS. 15 bu6mmoreka [JOK
KBaapatHbie KOpHU https://m.edsoo.ru/7f417af8
, | e e ;| promorem o
https://m.edsoo.ru/7f417af8
MOKa3aTeaeM
3 ﬁifzipez;‘;ecgae ATHBIN 5 bubmotexa [OK
P P NBAIp https://m.edsoo.ru/7f417af8
TpEXUIICH
4 ﬁiﬁiﬁ;‘fﬁis% an4vecKas 15 bubmorexa HOK
P ' P https://m.edsoo.ru/7f417af8
JIpoOb
5 YpaBHEHUS U HEPABEHCTBA. 15 bubmotexa [JOK
KBazipaTHbIe ypaBHEHHSI https://m.edso0.ru/7f417af8
6 YpaBHEHUS U HEPABEHCTBA. 13 bubmoteka [JOK
Cucrembl ypaBHEHHUN https://m.edso0.ru/7f417af8
7 YpaBHEHUS U HEPABEHCTBA. 12 bubmoteka [JOK
HepaBeHctBa https://m.edsoo.ru/7f417af8
8 Oynkuuu. OCHOBHbBIE 5 bubmorexa [IOK
HOHSTHUS https://m.edsoo.ru/7f417af8
9 ®ynkuuu. Yuciossle 9 bubmmoreka LIOK
byHKIHN https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 losTopenue n 0dodmenne 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB 102

10 [TIPOI'PAMME



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

9 KJIACC

Ne HaunMeHoBaHue pa3iesioB u KosmyecrBo DJieKTpoHHbIe (LU poBbIe)
n/n T€M NPOrpaMMbI 1acoB o0pa3oBaTe/bHbIE Pecypchl
1 Yucna 1 BEIYHUCICHUSA. 9 bubmuorexa [IOK
JleificTBUTEIBHEIC YHCIIA https://m.edsoo.ru/7f419d08
, | S e | pomoa ok
HepeMeHHoi https://m.edso0.ru/7f419d08
3 YpaBHEHUS U HEPABEHCTBA. 14 bubmotexa [JOK
CucreMbl ypaBHCHUI https://m.edsoo.ru/7f419d08
4 YpaBHEHUS U HEPABEHCTBA. 16 bubmotexa [JOK
HepaBeHctBa https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
S Pynkunn 16 https://m.edS(])lo.ru/7f419dO8
6 YuciioBbIe ITOCIEN0BATEILHOCTH 15 Bubmorexa HOK
https://m.edso0.ru/7f419d08
7 [ToBTOpEHUE, 0000IICHHE, 18 bu6nunoreka [JOK
CHCTEMAaTU3alNs 3SHAHMMA https://m.edso0.ru/7f419d08
OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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