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IHHOACHUTEJIBHASA 3AIIMCKA

Anrebpa sABISETCS OJHMM W3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHHs: OHAa 00ECTIeYnBAET N3YUCHHUE IPYTUX JUCIUIUIMH, KaK €CTeCTBEHHO-
HAyYHOTO, TaK W TYMaHUTApHOTO IHKIOB, €€ OCBOCHHE HEOOXOAMMO MJis
MPOJOHKEHNUS 00pa30BaHUS U B MOBCEAHEBHOM KU3HU. Pa3BuTHe y o0ydaromuxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXONKIACHUM M CYIIHOCTH allreOpanyecKux
abcTpakiuii, cnoco0e OTpakKeHHs] MaTeMAaTUYECKOW HaYKOM SIBIIEHUN M MIPOLIECCOB
B NpUPOJE U OOIIeCTBE, POJM MATEMaTHYECKOTO MOJICIMPOBAHHUS B HAyYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIYHOTO MUPOBO33PCHHUS
U KayeCTB MBIIUICHUS, HEOOXOAUMBIX /I aJanTallid B COBPEMEHHOM HH(PPOBOM
obOmectBe. M3yuenue anreOpbl oOecleurMBaeT pa3BUTHE YMEHHS HaOII0/aTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTU MHBIILJICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBUSI U BBIBOJIBI,
dopmynupoBats yTBepKAcHHI. OCBOEHHE Kypca anreOpbl 00ecrednBaeT pa3BUTHE
JIOTUYECKOTO MBIIIUICHUSI OOYyYaloIIMXCA: OHU HCIOJB3YIOT JCAYKTHUBHBIE W
UHIYKTUBHBIE PacCyKJeHusi, 0000IeHNe U KOHKPETU3aIuIo, a0CTparupoBaHue u
aHajmoruto. OOydenwe  anreOpe  mpeAmnoyiaraeT  3HAYUTENBHBIE  O0BEM
CaMOCTOSITENIbHOM  JIeATEIBHOCTH OOYYaIOIIUXCs, TOATOMY CaMOCTOSITETEHOE
pelIeHre 3a1a4 SBISETCS peaan3alueil 1esTeIbHOCTHOTO MPUHIINIA 00yYEeHNUS.

B ctpykType nporpamMmmsl ya4eOHOTO Kypca «Anredpa» A1t OCHOBHOTO OOLIEro
o0Opa30BaHMsI OCHOBHOE MECTO 3aHMMAIOT COIEPKATEIbHO-METOANUECKUE JIMHUU:
«Yucna w BBUKCICHHS», «ANTeOpanueckue BBIPAKEHUS», «YpaBHEHUA U
HepaBeHCTBa», «Dynkmumy. Kaxmas u3 3TUX CcoAepKaTeIbHO-METOIUYECKUX
JVMHUHA pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3YUCHUS Kypca, B3aUMOJICHCTBYSI C
ApPYyTUMH €ro JHHUAMH. B Xoje wu3ydeHuss ydeOHOro Kypca OO0ydarommmcs
MPUXOAUTCS JIOTUYECKU PACCYKNIaTh, MCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIM
sa3bIK. B CBsI3M ¢ ATUM B mporpamMmy ydeOHOro kKypca «AireOpa» BKIIOUYEHBI
HEKOTOpPhIE OCHOBBI JIOTHKH, TMPEACTABICHHBIE BO BCEX OCHOBHBIX paszjeiax
MaTeMaTU4YeCKoro oO0pa3oBaHus U CIOCOOCTBYIONIME OBJIAJICHUIO 00YUYaIOIIUMUCS
OCHOB YHHUBEPCAIBHOIO MATEMATUYECKOTO sA3bIKa. CONEpKATEIBHON U CTPYKTYPHOU
O0COOEHHOCTBIO Y4eOHOTro Kypca «AnreOpa» SBISETCA €ro WHTETPUPOBAHHBIN
XapaKkTep.

Conmepxxanne nuHMA «YHWClia W BBIYUCICHUS» CIY>KAT OCHOBOM JUIA
JaJIbHEHIIIETO M3Y4YeHHUS] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYaIOIUXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS TOJIH30BATHCS allTOPUTMAMU, a
TaKXKe TMPUOOPETCHHIO MPAKTHYESCKUX HABBIKOB, HEOOXOUMBIX JIJIsi TIOBCEIHEBHOM
KU3HU. Pa3BUTHE NMOHATHA O YMCie HAa yPOBHE OCHOBHOI'O 0O0IIEro oOpa3oBaHUs
CBSI3aHO C PAlMOHAIBHBIMH M HMPPAIMOHAIBHBIMH YHCIaMH, (OpMHUpOBAHUEM



MPEJCTABICHUM O EWCTBUTEILHOM UKCIIE. 3aBEPILIEHUE OCBOCHUS YUCIOBOM JIMHUU
OTHECEHO K CpeIHEMY 00IIeMy 00pa30BaHHUIO.

Copeprkanue JByX anreOpandecKux JUHUN — « AreOpandecKkue BhIPaKEHUSD)
1 «YpaBHEHHS W HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAFOIIMXCS
MaTEMaTUYECKOro armapara, HeOOXOAMMOTro JJis PEeIICHUs 3aJad MaTEeMaTHKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
o0miero oOpazoBaHusi y4eOHBIH MaTepuas TPYNIUPYETCs] BOKPYT paliOHAIBHBIX
BbIpaXEHUI. Anredpa AEMOHCTpUPYET 3HAYCHHE MAaTEMaTHKU KakK s3bIKa IS
MOCTPOCHUS MATeMAaTHYEeCKUX MOJIeNiel, OINUCaHUsi TMPOIECCOB U  SBJICHUN
peanbHOro Mupa. B 3anaun 00yueHus anredpe BXOAAT TaKKe JalbHENIee pa3BUTHE
AITOPUTMHYECKOTO MBIIIJICHUS, HEOOXOIUMOT0, B YACTHOCTH, JIJIsl OCBOCHMSI Kypca
nHOOpMATUKHA, ¥  OBJAJCHWEC HABBIKAMH JCAYKTUBHBIX  PaCCyKICHUHU.
[IpeoOpazoBanrie CUMBOJBHBIX (OPM CHOCOOCTBYET Pa3BUTHUIO BOOOpaXKEHUS,
CIIOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Coneprkanve (pyHKIIMOHATBHO-TPAPUUYECKON JTMHUU HAIIEJICHO Ha MOJIy4YeHUe
oOyJaronMMucs 3HaHUM O (PYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTH4eCKOW MOJENn
JUTSL OTMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPa3HbIX MTPOLIECCOB U SIBJICHUI B PUPOJIE U
oOwectBe. M3ydyeHne maTeprana CiocOOCTBYET Pa3BUTHIO Y 00YUYaIOIIUXCS YMEHHUS
UCIIOJIb30BaTh PpA3JIMYHBIC BBIPA3UTEIbHBIE CPEICTBA S3bIKA MATEMAaTHKUA —
CJIOBECHbIC, CHMBOJUYECKHE, Tpauueckue, BHOCUT BKJIaa B (HOpMHUpPOBAHHE
MPEICTABICHUA O POJIM MAaTEMATUKH B PA3BUTHU IUBUIN3AIUN U KYJIbTYPHI.

CornacHo yueOHOMY TUIaHy B /-9 Kiaccax wu3ydaercs y4eOHBbIN Kypc

«Anredpa», KOTOPbIA BKJIIOYAET CIEAYIOIIME OCHOBHBIE Pa3eibl COJEPIKAHUSA:
«HYucna ¥ BBIUMCIEHUSA», «ANreOpanyeckue BBIPAKEHUS», «YPaBHEHUS U
HEpaBEHCTBa», « DyHKIIUNY.

Ha usyuenue yue6HOro kypca « Anredpa» orBoautcs 306 yacoB: B 7 Kiacce —
102 gaca (3 yaca B Hefento), B 8 kinacce — 102 yaca (3 yaca B Henento), B 9 kinacce —
102 gaca (3 yaca B HezieINIO).



COJEP KAHUE OBYYEHMUA 7
KJIACC

Yucsia ¥ BBIYUCICHUSA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, NEPEXO] OT OJHOU (OpPMBI 3aIUCH
apobeit k apyroil. IloHATue panMOHANBHOrO 4YHCNA, 3alUCh, CPaBHEHHE,
YOOPSIOYMBAHUE  PALMOHAIBHBIX  4Yuced. Apudmernyeckue JEHUCTBUSA €
palMOHAIBHBIMUA 4KciIamu. Perienue 3ana4 U3 peajbHON NPAKTUKKU HA 4YacTH, HA
Ipoow.

CreneHb C HaTypaJlbHBIM IIOKa3aTeJeM: OIpeAesieHne, NpeoOpa3oBaHKe
BBIPKECHUI HA OCHOBE OIpENIeTICHHsI, 3aMUCh 00NMbIINX yncen. [IpomenTsl, 3anucek
IOPOLEHTOB B BHJIe APOoOU U ApoOU B BHUJIE MPOLEHTOB. TpHU OCHOBHBIE 3a7ayi Ha
IIPOLICHTHI, pELICHUE 3a7a4 U3 PEalbHON IIPAKTUKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, pA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHple  3aBUCHMMOCTM, B TOM 4YHCile I@psiMas W oOpaTHas
MIPONOPLIHUOHAIBHOCTH.

AnredpanvecKue BbIPAKEHUS

[lepeMeHHBIE, YNCITOBOE 3HAYECHUE BBIPAKECHUSA C EPEMEHHOMU. JlomycTrMmble
3HA4YEHUS NepeMEHHBIX. [IpencraBnenne 3aBUCUMOCTH MEKy BEJIMYMHAMU B BHJIE
(dopmyiibl. Berunciienus no ¢popmynam. IlpeodpazoBanue OyKBEHHbBIX BbIPaXKEHUH,
TOKJECTBEHHO paBHbIE BBIpAXEHUS, TMpaBuja MpeoOpa3oBaHUs CYMM U
MIPOU3BECHUH, IPABUIIA PACKPBITHS CKOOOK U MPUBEIEHUS MOJOOHBIX ClaraeMbIX.

CBOICTBA CTENEHU C HATYPaJIbHBIM MOKA3aTEIIEM.

OpnHowieHsl 1 MHOTOWIEHBI. CTreneHb MHOTOWIeHA. Cli0KEHUE, BBIYUTAHHUE,
YMHOKE€HHE MHOTOWICHOB. DOpPMyIIbI COKPAIEHHOTO YMHOXKEHHUA: KBAIPAT CyMMBI
Y KBaapar pasHocTh. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHrne MHOIO4JICHOB Ha
MHOKHUTEIHN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHMs, MpaBUiia NpeoOpa3oBaHUs ypaBHEHUS,
PABHOCHJIBHOCTh YPABHEHU.

JluHenHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIO KOPHEH JIMHEHHOIO
ypaBHEHUS, pEUICHUE JIMHEHHBIX ypaBHEeHU. COCTaBICHUE YPaBHEHHI 110 YCIOBHUIO
3amaun. Pemenue TeKCTOBBIX 3a1a4 ¢ IOMOLIBIO YPAaBHEHUMN.

JIuneliHoe ypaBHEHUE C JABYMsI MIEPEMEHHBIMU U ero rpaduk. CucrteMa AByX
JIMHEMHBIX ypPaBHEHUW C JBYMsS IepeMEHHbIMU. PemieHue cucreM ypaBHEHUH
CIIoco0OM MOACTaHOBKU. [IprMephl pereHuns: TEKCTOBBIX 33]1a4 ¢ TOMOLIBI0 CUCTEM
YpPaBHECHUM.

DyHKUMH



Koopaunara Touku Ha npsimoi. YncnoBble IPOMEXYTKH. PaccTosiHue Mexay
IBYMsI TOUKaMHU KOOPJAUHATHOU MPSIMOU.

[TpsimoyronbHas cucrema koopauHat, ocu OX n Oy. AOcuucca u opauHaTa
TOYKH Ha KOOPAWHATHOM miockocTu. [Ipumepsl rpadukoB, 3a7aHHBIX GOpMYTIaMu.
UYrenue rpadukoB peanbHbIX 3aBUcuMocTel. [lorstue pynkun. I'paduk GyHkumu.
CpoiictBa pynkumii. JIuneitnas ¢yunkuus, e€ rpaduk. I'padux Pynkumu y = [x|.
I'paduueckoe peleHre TMHEMHBIX YpaBHEHUM M CUCTEM JIMHEHWHBIX YpaBHEHUH.

8 KJIACC

Yuciaa 1 BBIYUCTICHUSA

KBagparHbiii kopeHb u3 uwucna. [loHsTHe 00 HppalMOHAIBHOM YHCIIE.
JlecsTuunbie TpUOTMKEHUST UppallMOHAIBHBIX yucen. CBoiicTBa apupMeTUIeCKIX
KBaJIpaTHBIX KOPHEH U X MPUMEHEHHUE K MPEeoOPa30BAHUIO YUCIIOBBIX BhIPAXKEHUN
Y BBIYMCJIEHUSIM. JIeHCTBUTEIIbHBIE YUCIIA.

Crenens C HeNnbIM IMOKa3areseM 1 €€ cBoiictBa. CTaHmapTHAS 3allUCh YKCTIA.

AnredpanvecKue BbIPAKEHU

KBampaTHblil TpEXWIeH, pa3ioKeHUE KBaAPATHOTO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanueckas ApoOb. (OCHOBHOE CBOWMCTBO ajredpanyeckod Jpolwu.
CnoxxeHue, BbIYMTaHUE, YMHOXKEHUE, JEJICHUE anreOpanyeckux JapoOei.
PannonanpHbie BRIpOXKEHUS U UX ITPEOOpa3OBaHuUE.

YpaBHeHMS U HEPABEHCTBA

KBaapatHoe ypaBHeHue, (hopmyJiia KOpHEHN KBaJIpaTHOro ypaBHeHusA. TeopeMa
Buera. PemeHnne ypaBHEHUM, CBOISIIMXCS K JIMHEHHBIM W KBAJPATHBIM.
[Ipocreiine qpoOHO-palMOHATbHBIE YPABHEHUS.

['paduueckas uHTEpIHIpeTalvs YPABHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JIMHEMHBIX YPaBHEHUW C JByMs NE€peMEHHbIMU. [IpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPAaBHEHUMN C IBYMs IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3a7a4 alireOpandecKuM CIIoCOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO C OJIHONM MEPEMEHHOM.
PaBHOCMIIBHOCTH HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJAHOM IEPEMEHHO.
CucTeMbl TMHENHBIX HEPABEHCTB C OJHOM NTEPEMEHHOM.

DOyHKIUU

[Tonsitue pynkmuu. O61acTh ONpeaeieHus U MHOKECTBO 3HAUCHUN (DYHKITHH.
CnocoObl 3a1anust QyHKIUH.

I'padux Pynxuuu. Urenune cBoiicTB ¢pyHkuuu no €€ rpadpuky. [Ipumeps
rpadguKoB QYHKIHMA, OTPAKAIOIINUX PEATTbHBIE TPOIECCHI.

DyHKIMK, ONMUCHIBAIOIIME TMPAMYI0 W OOpaTHYH MHPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHkimn Y = X2, Y = X3, y = Vx, y=|x|. ['paduueckoe
pElLIEHNE YPABHEHUN U CUCTEM YPABHECHUU.



9 KJIACC

Yucsia v BBIYUCITICHUS

PannoHnanbHble YUCIa, UPPALMOHAIBHBIE YUCIIA, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHbIE ApoOH. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JEHCTBUTEIbHBIE YHCIIA
Kak OECKOHEUYHBIE NeCATHYHBIC IpoOu. B3amMHO OJHO3HAYHOE COOTBETCTBUE
MEXAY MHOXKECTBOM JEUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MIPSMOI.

CpaBHeHUE JIEWCTBUTENIbHBIX YHCEN, apU(PMETUYECKUE JIEUCTBUS C
NEUCTBUTEIBHBIMU YUCIAMU.

Pasmepsl 0OBEKTOB OKPYXKAIOLIETO MHpa, JJIUTEIBHOCTh TMPOIIECCOB B
OKpY>KaroIlleM MUpE.

[Tpubnmxk€HHOEe 3HAYCHHUE BEIIMYUHBI, TOUYHOCTh MpUOImKeHus:. OKpyTrieHue
yucen. [Ipuknaka u orieHKa pe3yJIbTaTOB BEIYMCICHUN.

YpaBHeHHs U HEPABEHCTBA

JIuneliHoe ypaBHEeHHME. PelieHne ypaBHEHHH, CBOISIIMXCS K JIMHEMHBIM.

KBagpaTHoe ypaBHeHUE. Penienre ypaBHEHNN, CBOMSIIMXCS K KBAAPATHBIM.
bukBaapartHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEU M YETBEPTOU
CTEIIEHEU Pa3/I0’KEHUEM Ha MHOXKUTEIIN.

Pemenne npoOHO-panMoOHaIbHBIX ypaBHEHUM. PemieHne TEKCTOBBIX 3ajad
anreOpanyecKuM METOJIOM.

VYpaBHeHUE ¢ AByMS NEPEMEHHBIMU M ero rpaduk. Pemenue cuctem AByX
JIMHEMHBIX YPAaBHEHUU C JBYMs IIEpEMEHHBIMU. Perienre cucrem AByX ypaBHEHU,
OJIHO M3 KOTOPBIX JMHEWHOE, a Jpyroe — BTOpoi creneHu. [paduueckas
UHTEPIIPETALNS CUCTEMBI YPABHEHU C IBYMsI IEPEMEHHBIMH.

Perienrie TEKCTOBBIX 3a/1a4 alreOpandecKuM CriocoOOM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHENMHBIX HEPABEHCTB C OJHOW IEpeMEHHOU. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpaTtHele HepaBeHCTBa.
I'paduueckass wHTEepmpeTanysi HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMMU.

DOyHKIUU

KBaapatnunas ¢yskius, e€ rpadguk u cBorictBa. [lapabona, koopauHaThI
BEPIIMHBI 1TapabOoJIbl, 0Ch CAMMETPHH MTapadOJIbI.

I'padukn Gynxumit: y = kx, y = kx + b, y = k/x, y =x3,y =x, y = |x| # ux
CBOKCTBA.

Yucsi0BbIe MOCTEA0BATEIBHOCTH M IIPOIrPECCHH

[TonsiTHEe YHUCITIOBOM TMOCJIENOBATENLHOCTH. 3aJaHue TOCIEI0BATEIIBHOCTH
peKyppeHTHO# dhopmyIioit u popmyIoit N-ro yieHa.
Apudmernueckas u reoMmerpudeckas mnporpeccun. PopMynbl N-TO 4ieHA
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apu(pMeTUYECKON U TeOMETPUUECKON MPOTrPECCHii, CyMMBI TIEPBBIX N UJICHOB.

N3o0paxkeHne 4jiaeHOB apuMETHUYECKOH M TIeOMETPUUYECKOM Mporpeccuit
TOYKAMU Ha KOOPAMHATHOM IUIOCKOCTHU. JIMHEMHBIM M SKCIIOHEHUUAIBHBIA POCT.
Cno>xHbI€ TPOLICHTHI.

IVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS  ITPOI'PAMMBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA



JIMYHOCTHBIE PE3YJIbTATBI

JIndyHOCTHBIE pe3yabTaTbl OCBOEHHUS MpPOrpaMMmbl Y4eOHOTro Kypca
«Anredpa» XapakTepu3yrTCs:

1) naTpuoTHYecKoe BOCIUTAHME:

IIPOSIBICHUEM HMHTEpeca K TMPOLNUIOMY M  HACTOSLIEMY POCCHUHCKOU
MAaTE€MaTUKH, LEHHOCTHBIM OTHOUIEHHWEM K  JOCTH)KCHHMSIM  POCCUMCKHX
MAaTEMaTUKOB M POCCUMCKONM MAaTEMaTUYECKOM IMIKOJbI, K HCIOJb30BaHUIO 3THX
JOCTH)KEHHUM B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpakIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

TOTOBHOCTBIO K BBINIOJHEHUIO O0S3aHHOCTEN IpaKIaHWHA U peaIu3aluy ero
1paB, NPEICTABICHUEM O MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp TpaKIaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXJIECHUIO ATHUECKUX MPOOJIEM, CBS3aHHBIX
C MpPaKTUYECKUM NPUMEHEHUEM JOCTHKEHUW HAayKH, OCO3HAaHHEM Ba)XXHOCTU
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B AEATENBHOCTH YUEHOTO;

3) Tpy10BOE BOCIIMTAHME:

YCTAaHOBKOM Ha aKTHBHOE Yy4YacTHE€ B PpEIICHUHM NPAKTUYECKUX 3aaad
MaTeMaTUYECKOW HaNpaBiIC€HHOCTH, OCO3HAHMEM BaXHOCTH MAaTE€MAaTHYECKOIrO
o0pa3oBaHMsI HAa MPOTSHKEHHM BCEH KM3HU JJI1 YCHEIIHOW MPOQEeCcCHOHATBHON
NEATEIbHOCTH W Pa3BUTHUEM HEOOXOIMMBIX YMEHHWI, OCO3HAaHHBIM BBHIOOPOM U
OCTPOEHUEM MHAMBHUIYAIbHON TPaeKTOpUU 00pa30BaHUs U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OILECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIIMTAHME:

CHOCOOHOCTBIO K OMOLMOHAIBHOMY M  3CTETHUECKOMY BOCHPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, PELICHUH, pacCyXIEeHUH, YMEHHIO BHUJIETh
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HIEeHHOCTH HAYYHOT'0 O3HAHMSI:

OpUEHTalUMel B JIEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, MPUPOIbI U
oOlecTBa, MOHMMAHMEM MATEMATHYECKOW HAyKuM Kak cdepbl 4YeloBEeYeCKOu
NEATEIbHOCTH, JTANOB €€ pa3BUTUA U 3HAYUMOCTHU JUISl Pa3BUTUS LMBHIIM3ALNM,
OBJIAJICHUEM SI3bIKOM MAaTEMATHKW U MATEMAaTHYECKOW KyJIbTYpPOH Kak CpeICTBOM
NO3HAHUSA MHpPA, OBJIAJICHUEM TMPOCTEHIIMMH HaBbIKAMU HCCIEAOBATEIbCKOM
NeSTeNIbHOCTH;

6) ¢usuueckoe BocnuTaHue, GOpMHUpPOBaAHHME KYJbLTYPbI 310POBbS M
IMOLMOHAJIBLHOTO 0JIaronoJIyuns:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTUYECKUE 3HAHUS B HMHTEpecax CBOETO
3I0pOBBS, BEACHHWS  370POBOTO  oOpa3a KU3HM (3I0pOBOE  TUTaHUE,
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cOamaHCUPOBAHHBIA PEXUM 3aHATUH M OTHbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH ), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCUHU, PU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JPyroro 4ejJoBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHUE:

OpUEHTAalMEN Ha TPUMEHEHUE MAaTEMATUUECKNX 3HAHUM I PEICHU 3a7a4 B
00JIaCTU COXPAHHOCTU OKPYKAIOIIEH Cpelibl, MJIAHUPOBAHUS MOCTYIIKOB U OLIEHKH
UX BO3MOXKHBIX MOCJEICTBUM AJI OKpYy X arouieh cpeibl, 0CO3HAHUEM TI100aIbHOTO
XapakTepa 3KOJOTHYECKHUX MPoOIIeM U IMyTel UX pelleHHs;

8) apanTauusi K M3MEHSIOIHUMCS YCJIOBHSIM COIUATbHOI M NMPHPOTHOI
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUSIX HEOIMPEACIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Ye€pe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCS y APYIHX JIOJEH, NpUOOpeTaTb B COBMECTHOW AEATEIBHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OTbITA APYTHX;

HEOOXOJUMOCTBhIO B (OPMHUPOBAHMM HOBBIX 3HAHHMM, B TOM YHUCIE
(opMyIMpPOBATH UIEH, IOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEPUIUTHl COOCTBEHHBIX 3HAHUM U
KOMITETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTyalMl0, BOCHPHHUMATh
CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TPEOYIOIIUA KOHTPMEpP, KOPPEKTUPOBATH
OpUHUMAaeMble pPELIEHUS U JAEUCTBUA, (POPMYJIUPOBAaTH M OLIEHUBATh PUCKH U

MOCJIENICTBUS, (POPMUPOBATH OIIBIT.
METAITPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/ibHBIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBbie jjornueckue aeiicTBUA:

e BBIBIISITh U XapaKTEPU30BATh CYUIECTBEHHbIE MPU3HAKN MAaTEMaTHUYECKUX
OOBEKTOB, TMOHATUN, OTHOLUEHUH MEXIAY HOHATHIMH, (HOPMYIUPOBATH
ONpENENECHUs] IOHATWUW, YCTAaHaBJIMBAaThb CYLIECTBEHHBIM  IPU3HAK
KJ1accu(PUKalMy, OCHOBAaHUS JUIsi OOOOUIEHUS M CpPAaBHEHHS, KPUTEPUU
POBOJIMMOI0 aHAJIN3a;

e BOCIpPUHUMATH, (opMyIHpoBaTh U  MpeoOpa3OBbIBATH  CYXACHUS:
yTBEpAUTENbHbIE W OTpULIATEIbHbIC, €JUHUYHbIE, YacTHbIE U 0OIIue,
YCIIOBHBIE;

e BBIABJIATH MaTEMAaTHYCCKHUEC 3aKOHOMCPHOCTH, B3aMMOCBI3HU u
IpOTHUBOPCYHA B q)aKTaX, JAaHHBIX, H8.6J'I}O,21€HI/I${X U  YTBCPKACHUAX,
npeaiaraTb KpuTCpruun s BbISABICHUSA SaKOHOMepHOCTeﬁ 151 HpOTHBOpG‘lHﬁ;

e JICJIATb BbLIBOJIbI C HCIIOJIb30BAHHUCM 3aKOHOB JIOTHKH, JACAYKTUBHBLIX H

WHIYKTUBHBIX YMO3AaKJIIOYEHUH, YMO3AKJIIOUEHUH 110 aHAJIOTHH;
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pa3dupaTh 10Ka3aTeIbCTBA MATEMAaTHYECKUX YTBEPKACHUHN (IIPSMBIE U OT
IPOTUBHOIO), NMPOBOJUTH CAMOCTOSITENIbHO HECJIOKHBIE JJOKa3aTeJIbCTBA
MaTeMaTUYECKUX (PaKToOB, BBICTpaMBaTh AapryMEHTAlUl0, I[PUBOAUTH
IpPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOUpaTh CMOCO0 pelieHus: yuyeOHOM 3ajaud (CpaBHHUBATH HECKOJIBKO
BApUMAHTOB peELIEHUs, BBHIOMpaTh HaubOonee MNOAXOAAIMMI € Y4ETOM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarejibCKkue AeiCTBUA.

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEIOBATEIbCKUNA MHCTPYMEHT MO3HAHMUS,
¢bopMynpoBaTh BOIPOCH], (UKCHUPYIOIIUME MPOTUBOpEUHE, MpodIemMy,
CaMOCTOSITENIbHO yCTaHABIMBATh HCKOMOE U JaHHOe, (OpPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

IPOBOJAUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IIJIaHY HECJIOXKHBIN
IKCIIEPUMEHT, HEOOJBIIIOE UCCIIEIOBAHUE MO YCTAHOBICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEKTYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
NPOBEAEHHOTO HAOMIONEHHUS, UCCIEIOBAHMS, OICHUBATh JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE MpOIEcca, a TaKXKe BbIABUIATH
MIPE/IIOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanueii:

BBISIBIIATh HEJIOCTATOYHOCTh M HM30BITOYHOCTh WH(OpMAIu, JTaHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3aa4H;

BBIOWpATh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATH W WHTEPIPETUPOBATH
WH(OPMAITUIO PA3TUIHBIX BUIOB B (JOPM IIPEICTABIICHHUS,

BbIOMpaTh ¢GopMy TMpeAcTaBiIeHUS HHPOpMAIMM H WUIIOCTPUPOBATH
perraemMbie 3aa4yM  CX€MaMH, JuarpaMMaMu, WHOW Tpapukod ©u UxX
KOMOWHAIUSIMU;

OIICHMBATh HAAGKHOCTH WHOOPMAIUK TI0 KPUTEPUSM, MPEIIOKECHHBIM
YUHTEIeM WiIH CHOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuMKaTHBHBIC YHUBEPCAJbHbIC yYeOHbIE 1eHCTBUA:

BOCIIPUHUMATD U (bOpMy.HI/IpOBaTB CYXKXICHUA B COOTBCTCTBUU C YCIIOBUAMU
H ncJsiM1 O6IHCHI/I$I, sSICHO, TOYHO, 'PAMOTHO BbIPaXXaTb CBOKO TOYKY 3PCHUSA
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B YCTHBIX U NMHCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJy PEIICHUS
3a/1a4yu, KOMMEHTHUPOBATh MOJYUYEHHBIN pe3yJIbTaT;

B XO7I¢ 00CYXKICHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOM TEMBI,
npo0sieMbl, pelaeMoi 3a7aun, BbICKa3bIBaTh UJICH, HAIICJICHHbIC HAa MOUCK
pEIICHMS, COTOCTABIATh CBOM CYXICHHS C CYXICHHSIMH JIPYTUX
VYaCTHHKOB JHUAJIOTa, OOHAPY)KWBATh PA3IMYME W CXOJCTBO TO3UIUHU, B
KOppeKTHOU popMme hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS,
IPEICTABIIATH PE3YJIbTATHI PEIICHUS 33]1a4M, IKCIIEPUMEHTA, HCCIEI0BaHUS,
IPOEKTa, CAMOCTOSATEIHLHO BEIOMPATh (POpMAT BHICTYIUICHHS C YYETOM 33124
MIPE3CHTAINHA U OCOOEHHOCTEH ayIUTOPUH;

MMOHUMATh W UCIIOIh30BaTh MPEUMYIIIECTBA KOMAHIHOW ¥ MHANBUIY ATbHOM
paboThI IPU PEIICHUH YYECOHBIX MATEMAaTHYECKUX 3a]1aY;

NPUHUMATh 11€J1b COBMECTHOM JESATEIBHOCTH, TUIAHUPOBATH OPraHU3aAIMIO
COBMECTHOM palOoThl, pachnpenensitb BHUIbI paldOT, JAOroBapuUBaThCH,
00Cy>KJIaTh MPOIECC U pe3yabTaT padoThl, 00001aTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OcyxaeHus, 0OMEH
MHEHUSMH, MO3TOBBIE IITYPMBI U APYTHE), BHITIOJHITH CBOIO YAaCTh PAOOTHI
U KOOPAWHUPOBATH CBOU JCHUCTBUA C JAPYTHMMH YJIC€HAMU KOMAaHJIbI,
OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMIA MPOMYKT MO KPUTEPHSIM,
c(hOpMyTUPOBAHHBIM YYACTHHKAMHU B3aUMOICHCTBHUS.

PeryasiTuBHbIe YHUBeEpPCAJbHbIC YUeOHbIE 1elCTBHUS
Camoopranuzanus:

CaMOCTOSTENIBHO COCTaBJIATH IUIAH, AITOPUTM pELIEHUs 3a1adyu (WIA €ro
4acTh), BBIOMPATH CIMOCOO pELICHUA C YYETOM HMEIOIIMXCA PECYpPCOB H
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTUpPOBaTh M KOPPEKTUPOBATH
BapUaAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpPMAIIHH.

CaMOKOHTPOJIb, IMOLHOHAIbHBIN HHTEJVICKT:

BJIA/IETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJISI IpOLecca U pe3yJibTaTa
pelIeHns MaTEMaTUIECKOM 3a1a4u;

MIPEABUAECTH TPYIHOCTH, KOTOPHIE MOT'YT BO3HUKHYTbH IIPY PELICHUH 3aa4H,
BHOCUTh KOPPEKTHUBBI B JIESITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HaWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3yJIbTaTa AEATEIbHOCTHA MOCTABICHHON LENU U
YCIIOBUSIM, OOBSCHATh MPUYUHBI JTOCTHXKEHUS WU HEJOCTUKEHHS LENH,
HAXOJUTh OMIMOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATbBI
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K konmy oOyuenuss B 7 KJjacce OOYydYarOUIUHCA TOJYYUT CIEAYIOIIHNE
IPEIMETHBIE PE3YJIbTATHI:

Ymncia v BIYUCIEHUS

BoinonHsaTh, coueTras YCTHbIE M THUChbMEHHBIE MPHUEMBI, apudmeTHdecKue
JEHUCTBUS C PAIlMOHAILHBIMU YUCIIAMH.

Haxonuth 3HaueHMs] YUCIOBBIX BBIPAKEHUW, MPUMEHSATH pazHOOOpa3HbIE
CroCOOBl U MPUEMBI BBIUMCICHUSI 3HAYCHUU TPOOHBIX BBIPAXKEHHM, COAEpKalIUuX
OOBIKHOBEHHBIE U JIECITUUHBIE TPOOH.

[lepexonuth OT OgHOW (POPMBI 3aMHMCHU YUCEN K APYroil (mpeoOpa3oBBIBATH
JECATUYHYIO IpOo0b B OOBIKHOBEHHY0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU
B 0€CKOHEYHYIO JCCATUYHYIO IPOOB).

CpaBHHBaTh M yHOPAIOYMBATh PAlMOHAIBHBIE YHUCIIA.

OKpyrisTh yucia.

BrINOMHATS NPUKUIKY U OLICHKY pe3yJibTaTa BIYUCICHUHN, OLICHKY 3HAYCHUM
YUCJIOBBIX BBIpOXXEHUN. BBIMOJHATH JAEHCTBHUS CO CTEMEHSMU C HATypaJlbHBIMHU
MOKa3aTeISIMU.

[IprMeHsATh NpU3HAKU IETUMOCTH, PA3JI0KEHUE HA MHOXKUTEIU HATYpPaJbHBIX
qucell.

Pemate mpakTUKO-OPUEHTUPOBAHHBIE 33Ja4M, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYMH, TPOMOPIUOHAILHOCThIO BEJIWYUH, MPOLEHTAMHU, HHTEPIPETUPOBAThH
pEe3yJbTaThl PEMICHUS 3aa4 C YYETOM OTpaHUYEHUM, CBSA3aHHBIX CO CBOWMCTBaMH
paccMaTpUBaEMbIX 0OBEKTOB.

AJsredpanvecKkue BbIPAKeHUsI

Hcnonb3oBaTh anreOpanyeckyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTh €€
B IIPOLIECCE OCBOEHUSI yUeOHOTO MaTepHalia.

Haxogute 3HaueHusi OYKBEHHBIX BBIPOKEHUM NpH 3aJaHHBIX 3HAYCHUSIX
NIEPEMEHHBIX.

BrimonHsaTh TpeoOpa3zoBaHus 1IEJI0T0 BBIPAKEHUS B MHOTOUJICH TTPUBEJCHUEM
MOJ00HBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BbBINONHAT, YMHOXEHHE OJHOYJIEHA Ha MHOTOYJIEH M MHOroudjieHa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIIBI KBaJipaTa CYMMBI U KBaJpaTa pa3HOCTH.

OcylecTBIATh PA3J0KEHHE MHOTOWIEHOB HA MHOMWTEIU C IOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOKHUTEIS, TPYIIUPOBKH CIIaraeMbIX, TPUMEHEHUS
bhopMyJT COKpAIIEHHOTO YMHOXKECHHUSI.

[IpumeHnsaTh npeoOpa3zoBaHusi MHOTOWIECHOB JIJIsl pELIECHUS pa3IMUHbIX 33]1a4 U3
MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMU TIOKA3aTENsIMH IS
npeoOpa3oBaHus BbIpAKEHUH.

YpaBHeHMs U HEPABEHCTBA
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PemaTsh JinHeliHbIe YPAaBHEHUsI C OIHOM NepeMeHHOI, IPUMEeHss paBuJIa
nepexoia 0T MCXOTHOT0 YPABHEHHUS K paBHOCWIbHOMY emy. IIpoBepsTh,
SIBJISIETCS JIM YMCJI0 KOPHEM YPABHEHHUSI.

[IpumensaTh rpaduueckue METObI IPU PEIICHUH JTUHEHHBIX YPABHEHHUM U UX

CUCTEM.

[logOupaTe mnpuMepbl Map YHCEN, SBIAIONIMXCS PEUICHUEM JHHEHHOro
YPAaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouThb B KOOPIMHATHON MJIOCKOCTHU TpadvK JIMHEHHOTO YpaBHEHHSI C IBYMs
NePEMEHHBIMHU, MOJIB3YSACh TPaPUKOM, MPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemars cucTeMbl IByX JIMHEMHBIX YPABHEHHUU C ABYMS MEPEMEHHBIMH, B TOM
qucie rpadu4ecKy.

CocraBisTh W pemiaTh JUHEHHOE YpPAaBHEHHE WIH CHCTEMY JIMHEHHBIX
YPaBHEHUH IO YCIOBUIO 33J]a4H, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a41 MOJyYECHHBIN pE3yJIbTarT.

DOYyHKUMH

N300paxaTh Ha KOOPJAUHATHOM MPSAMOM TOYKH, COOTBETCTBYIOLINE 33 JaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3alIUChIBATh YHCIOBbIE MPOMEXKYTKH Ha
anreOpanyecKoM si3bIKE.

OTMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH MO 33JaHHBIM KOOpAHHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh ¢ MOMOUIbIO (YHKUMH U3BECTHBIE 3aBUCUMOCTU MEXAY
BEJIMUYMHAMU: CKOPOCTh, BpEMs, PACCTOSIHUE, LI€HA, KOJMYECTBO, CTOMMOCTD,
MPOU3BOAUTENILHOCTD, BpeMsl, 00BEM PabOTHI.

HaxoauTs 3HaueHue pyHKIUU 10 3HAYSHHIO €€ apryMeHTa.

[lonumate rpaduueckuil cnocod NpeICTaBlIEHUsS W aHaiau3a WHpopmanuwy,
U3BJIEKATh U MHTEPIPETUPOBATH HH(POPMALIMIO U3 TPAPUKOB PEAIbHBIX MTPOLIECCOB U
3aBUCHMOCTEM.

K xonmy oOyuenuss B 8 kJjiacce o0OydYarOnIuics TMOJIYYUT CIEAYIOIINE
MPEeIMETHbBIE PE3YJIbTATHI:

Yucii1a M1 BbIYUCICHUSA

Hcnonb3oBaTh HavadbHbIE MPEACTABICHHS O MHOMECTBE JIEHCTBUTENIBHBIX
YUCeN I CPABHEHMsI, OKPYTJICHHUS] M BBIYMCIICHUN, U300pakaTh JICHCTBUTEIHHBIC
4yciia TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpuMeHATh mMOHATHE apUPMETHUECKOTO0 KBAJIPATHOTO KOPHS, HaXOIUTh
KBaJIpaTHbIE KOPHHU, HUCIOJIb3Ysl MPH HEOOXOAMMOCTH KaJbKYJSTOP, BBITOIHSITH
npeo0pa3oBaHus BBIPAKEHUH, COJEPKAIMX KBaJpaTHBIE KOPHU, HCIIONb3YS
CBOMCTBA KOPHEH.

Hcnonb3oBarh 3anmucu OOJIBIIMX M MaJIbIX YUCEI C MOMOIIBIO JAECATUYHBIX
npoOeit u creneneit yucia 10.
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AJire0OpanvecKue BbIPaKeHUs!

[IpuMeHATh TOHATHE CTENEHH C IEJIbIM I0Ka3aTeJeM, BBIINOIHATh
npeoOpa3oBaHus BBIPAKEHH, COIEPIKAIUX CTENECHH C LEIbIM MOKa3aTEJIEM.

BBINONHAT TOXKIECTBEHHBIE PEOOPa30BaHUs PALMOHAIBHBIX BBIPDAXKEHHUI Ha
OCHOBE IMPaBUJI ICUCTBUI HaJ MHOTOUYJICHAMH U alre0pandyecKUMH ApOOsIMHU.

PacknanpiBaTh KBaJpaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensTh MpeoOpa3oBaHus BRIPAKESHUN JJIs PELICHHS Pa3INyYHbIX 3a7a4 U3
MaTE€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEATbHON TPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiars nuHelHbIE, KBaJpaTHbIE YPaBHEHHS W PAlMOHAJIBHBIE YpPaBHEHUS,
CBOJSIIIIMECS] K HUM, CUCTEMBI JIBYX YPAaBHEHUH C IBYMsI [IEPEMEHHBIMU.

[IpoBONTH MPOCTEHIINE HUCCIEAOBAHUS YPABHEHUN M CUCTEM YpPaBHEHUN, B
TOM YHUCJIE C MPUMEHEHHEM IpapUuecKux NpefcTaBiIeHUN (yCTaHABIMBATh, UMEET
JU YpPaBHEHHE WM CHCTEMa YPaBHEHUN DELICHHs, €CIU HMEET, TO CKOJIBKO, U
npouee).

[lepexoauTh OT CIOBECHON (POPMYIHUPOBKH 3a7auul K €€ anreOpandeckoit
MOJEIM C TIOMOLIBI0 COCTAaBJICHHsS YPAaBHEHHsS WJIM CHCTEMBl YPAaBHEHHI,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M ITOJTYYEHHBIN pe3yJIbTar.

[IpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIsi CPAaBHEHUS, OLICHKHU, PelliaTh

JIMHEWHbIC HEPABEHCTBA C OJTHOM MIEPEMEHHOM U UX CUCTEMBI, 1aBaTh rpad)uECKyIo

WJUTFOCTPALIMIO MHOXKECTBA PEILICHU HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

DYyHKUHMHU

[loHuMaTh ¥ KCHONB30BaTh (PYHKUMOHAIbHBIE MOHATHS U SI3bIK (TEPMHHBI,
CUMBOJIMYECKHE OOO3HAYEHUs), ONPENENsITh 3HaueHue (YHKIUHMH IO 3HAYECHHUIO
apryMeHTa, OlpeAesiaTh CBOMCTBA PYHKIMU N0 €€ rpaduKy.

Ctpouts rpauku 31eMeHTapHbIX (YHKINUNA BUJA:

y =k/X,y =x2,y =x3,y = |X|, ¥ = VX, OIIHCBIBATb CBOWCTBA YNCIOBOM ()YHKIIHH
o e€ rpadukxy.

K xonmy obOyuenuss B 9 kiacce OOy4aroUIMiicsi MOJYYUT CIEIyIOIIHNE
NPEeIMETHBIE PE3YJIbTATHI:

Yucia 1 BBIYUCTICHUS

CpaBHMBAaTh U YNIOPSAOYMBATH PALIMOHATIBHBIE U UPPALIMOHAIBHBIC YHCTIA.

BrinonusaTe apudmernyeckue AeWCTBUS ¢ pallMOHAIBHBIMU YHCIaMU, COUeTast
YCTHBIE U IMHCHMEHHBIE NMPUEMBI, BBITOJHATH BBIYMCICHHUS C UPPALMOHAIBHBIMU
YU CIIaMHU.

Haxonutb 3Hau€HUs CTENEHEeN ¢ 1eNbIMU NTOKA3aTeNI MU U KOPHEH, BBIYUCISATh
3HAYEHUS YUCIIOBBIX BBIPAXKEHUMH.

OKpyrisaTh JEHUCTBUTEIBHBIE 4YHUCHA, BBIIOJHATh MPUKUAKY pe3yibTaTa
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BBIQHCHGHHﬁ, OICHKY YHMCJIOBBIX BBIp&)KCHPII?I.

YpaBHeHus 1 HEpaBeHCTBA

Pewrars inHEHBIE U KBAaIpaTHBIE YPABHEHUS, YPABHEHHUS, CBOJAIINECS K HUM,
pocTerIne APOOHO-PALMOHAIIBHBIE YPABHEHHUS.

Pemate cucTembl ABYX JIMHEWHBIX YPAaBHEHUH C ABYMSI IEPEMEHHBIMU H
CUCTEMBI JIBYX YPAaBHEHHUH, B KOTOPBIX OJJHO YPABHEHUE HE SBISACTCS JTUHEHHBIM.

Pemarp TekcToOBble 3amauM anreOpanyeckuM CHOCOOOM C  MOMOIIBIO
COCTABJICHUsI YPABHEHUS UJIM CUCTEMBI IBYX YPABHEHHUU C IBYMs IEPEMEHHBIMH.

[IpoBoauTE mpoOCTENIINE HCCIECIOBAHNS YPAaBHEHUN M CHUCTEM yPaBHEHHM, B
TOM YHCJI€ C IPUMEHEHUEM IpaUUECKUX MpPe/ICTaBIeHUN (YCTaHABIMBATh, UMEET
JY ypaBHEHUE WIIM CUCTEMAa YPAaBHEHUN DPELICHUSA, €CIU UMEET, TO CKOJIbKO, U
rpouee).

Pemate nMHEHHBIE HEPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, HM300pa)kaTh
pELIECHUE HEPAaBEHCTB HA YHUCIOBOM IPAMOM, 3alIMCHIBATH PELICHUE C IIOMOIIBIO
CHUMBOJIOB.

Pemars cucTeMbl IMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOUAIOIIUE
KBaJIpaTHOE HEPABEHCTBO, N300pakaTh pEeUICHUE CUCTEMbI HEPABEHCTB Ha YHCIOBOU
IIPSAIMOM, 3aIIMCHIBATh PELIECHUE C IIOMOLIBIO CUMBOJIOB.

Hcenonp30BaTh HEPABEHCTBA IPH PELIEHNUH PA3JIMYHBIX 33/1a4.

DOYyHKIUHA

Pacno3naBaTh (QyHKIMM U3Yy4YeHHbIX BUIOB. lloka3piBaTh cXxemMaTHUYeCKU

PacIoyioKEHUE Ha KOOPAMHATHOM MIIOCKOCTH rpadukoB GyHKIMH Buaa: Y = KX, y =
kx +b,y=k/ix,y=ax2 +bx+c,y=x3,y= Vx, Y = |X|, B 3aBUCHMOCTH OT 3HAYCHUI
K03 PHUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Ctpouth u uM300pakaTh CXEMAaTUYECKH TpapUKU KBaAPATHUUHBIX (DYHKIIHMA,
OMHCHIBATh CBOMCTBA KBAJIPATUUHBIX (PYHKIIHUM MO UX TpaduKam.

Pacnio3naBaTh kBajmpaTH4Hy0 (QyHKIHMIO TI0 (hOpMyJie, MPUBOIUTH MPUMEPHI
KBaIPaTUYHBIX (DYHKIMA U3 peabHOM KU3HU, GPUZUKHU, TCOMETPHH.

YucsioBbIE MOCTEA0BATEIBLHOCTH M IIPOTPEeCCUU

Pacno3naBaTh apuMEeTHYECKYIO M TEOMETPUUECKYIO MMPOTPECCUH TIPU PA3HBIX
crnoco0ax 3aJaHusl.

BBIMONMHATE  BBIUMCIECHUS C  HUCIOJBb30BaHMEM (opmMyln n-To  4JieHa
apu(PMETHIECKON ¥ TeOMETPUUECKON MPOTPECCHl, CYMMBI TIEPBBIX N YJICHOB.

N300pakaTh WIEHBI TMOCJIENOBATEILHOCTH TOYKAMHU HAa KOOPJIWHATHOM
MJIOCKOCTH.

Pemate 3amauu, CBA3aHHBIE C YUCIOBBIMHU IOCJIEAOBATENILHOCTSMU, B TOM
qyCclie 3a7aud U3 PeaIbHOM KU3HU (C KCIOJIb30BAHUEM KaJbKyJIATOpa, HUPPOBBIX 16
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Hauvenos @ KoianduecTBo uacos
aHue Aymutopao  Koutpoa DJIeKTPOHHbBIE
Ne
o/ pa3aesioB u B / bHBIE IpakTHyeck (ungposbie)
- TEM roce camocTosite  padoThbI HzﬁoTbl Jr— o0pasoBaTe/ibH
nporpamMm JIbHO /aynuTop P YA ble pecypchl
oI Ho TOPHO
Yucna u 7/11
BBIUHCIICHH bu6mmoreka [IOK
1 4. 18 2 2 https://m.edsoo.ru/7
Panunonans f415b90
HBIE YKCIIa
v 3/6
" PaBHEHIA bubmuorexa [JOK
2 9 1 1 https://m.edsoo.ru/7
I:epaBCHCTB £415b90
K 5/10
HOI;)p AHHaT bu6mmoreka [IOK
3 15 2 2 https://m.edsoo.ru/7
rpaui. £415b90
OyHKIMU
CreneHs. 5/7
4 CsoiictBa 12 1 2
CTENEHHU
Anrebpanu 10/16 bubnuoreka [IOK
S eckue 26 1/1 4/1 https://m.edsoo.ru/7
BBIPAXKECHUS f415b90
CucreMsl 5/10
YpaBHEHUI
€ caByms 15 2 2
MepPEMEHHBI
MH.
[ToBTOpenu 2/5 bubmmoreka [IOK
7 emn 7 2/1 https://m.edsoo.ru/7
000011IeHNE f415b90
OBIIIEE 34/68
KOJIMYECTBO 9 13
YACOB IIO 102
ITPOI'PAMME
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8 KVIACC

KosnyecTBo yacos DJ1eKTPOHHbIE
(undposbie)
H o0pa3oBaTeJibHbIE
N auMeHOBaHMe pecype
o/ PA3IeN0B H Tem
NporpaMMsI A / K
YAUTOPHO. OHTPOJIbHbIE TpakTHuecckue
Bcero | camocrosiTeibHO  paGoThI /
padoThI
ayIUTOPHO
Yucna u 7/8
1 BBIUHCIICHHSL. 15 bu6nmoreka IJOK
KBanpathbie https://m.edsoo.ru/7f417
KOPHHU
Yucna n 2/5
BBIYUCIICHHS.
2 Crremems ¢ 7 EI/I6JI.I/IOTeKa IHOK ]
https://m.edsoo.ru/7f417
LEJTBIM
nokazareinem
Anrebpandeckue 2/3
3 BBIPYKEHHUSL. 5 1 bubmmorexa [IOK
KBaapatHbrii https://m.edsoo.ru/7f417
TpEXUIIEH
Anrebpandeckue 5/10
4 BBIPAKEHHUS. 15 11 Bubmuorexa [JOK
Aurebpanyeckas https://m.edso0.ru/7f417
Ipo0b
VYpaBHeHUS U 8/7
5 HEPaBEHCTBA. 15 11 Bubnunoreka [IOK
KBanpatusie https://m.edsoo.ru/7f417
ypaBHEHHS
VYpaBHeHUS U 3/10
6 HEPaBEHCTBA. 13 Bbubnuorexa LIOK
Cucrembl https://m.edsoo.ru/7f417
ypaBHEHUH
7 . 12 e 1 bubamoreta LIOK
P ‘ https://m.edsoo0.ru/7f417
HepaBeHnctBa
o | Symamm - H Bubarorexa L{OK
https://m.edsoo.ru/7f417
TTOHSTHS
9 gI)I/}IIZI;(;I;I;Ie 9 079 bubmmoreka IIOK
https://m.edsoo.ru/7f417
byHKIIUN
10 [ToBTOpenue n 6 2/4 11 Bubmuorexa LHOK
o6o0meHne https://m.edsoo.ru/7f417
OBLIEE 34/68
KOJIMYECTBO
YACOB 10 102 5/3 0
[MTPOI'PAMME
9 KUIIACC
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KosnvecTBO 4acoB DJIeKTPOHHbIE
(uudgpossbie)
HaumeHoBanu o0pa3oBaTte/ibHbIE
Ne € pa3aeJioB U pecypchbl
n/n  Tem
MPOrpamMMbl Ayautopuo/  KoHTpoabH IIpakTuyec
Bcero camocrosite = ble padoThl/ KHe
JIbHO ayJIMTOPHO padoThbI
duenan A BuGmorea [[OK
. 9 https://m.edsoo.ru/7f41
HeicTBuTenbH 9d08
bIC YUCIIa
YpaBHeHUs U 6/8
HEpaBEHCTBA. Bbu6mmoteka [JOK
VYpaBHeHus ¢ 14 1/1 https://m.edsoo.ru/7f41
OIHOM 9do08
MepeMEeHHOM
Ypaserun L BuGamorera 110K
14 1/1 https://m.edsoo.ru/7f41
Cucremsl 9d03
YpaBHCHHIA
VYpaBHeHus 1 917 Bbu6mmotreka [JOK
HEPaBCHCTBA. 16 1 https://m.edsoo.ru/7f41
HepaBencrtBa 9d08
3/13 bubmmoreka [JOK
OyHkuu 16 1 https://m.edsoo.ru/7f41
9d08
YucioBsie 5/10 bubanoreka [JOK
MocIe0BaTeNb 15 1/1 https://m.edsoo.ru/7f41
HOCTHU 9d08
ggjg};pe ?;I/;e’ 6/12 bubmmnoreka LIOK
’ 18 1/1 https://m.edsoo.ru/7f41
cHCTeMaTH3ALN 9d03
s SHAHUI
OBIIEE 34/68
KOJIMYECTBO
YACOB IO 102 6/4 0
I[TPOT'PAMME
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