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MNOACHUTEJIBHASA 3AIINCKA
Kypc «3a crpanunamu y4eOHUKA MaTeMaTHKID)

Hanpasienue: 3aHsTusi, CBI3aHHBIE C peaau3aliell 0COObIX MHTEICKTYalbHbIX
U COIMOKYJIBTYPHBIX TOTPEOHOCTEN 00yJarOIIUXCHL.

AnreOpa sBISIETCS OJHUM M3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIETo
oOpa3oBaHus: OHA 00ECIIEYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHMTAPHOTO IMKIOB, €€ OCBOCHHE HEOOXOAUMO s
MPOJIOJKEHUS 00pa30BaHUs U B MOBCEIHEBHOM kU3HU. Pa3BuTHe y 00y4arommumxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHHUsI MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIIPUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJIEIUPOBAHMS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PECHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JJIs aJanTallid B COBPEMEHHOM LU(PPOBOM
obmiectBe. M3ydyeHue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHUS HaOJIIOaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIILJICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU [IEHCTBUSI M BBIBOJBI,
dbopmynupoBath yrBepxkaAeHUS. OCBOCHUE Kypca alreOpbl o0ecrieynBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYaloIUXCsA: OHU UCIHOJIB3YIOT JEIYKTUBHBIE U
WHYKTUBHBIE PacCyKJIeHus, 0000IIeHNe U KOHKPETU3aIMIo, a0CTparupoBaHue U
aHanoruto. OOydeHue  anreOpe  mpeanoyiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOATENLHON JCSITEIIBHOCTH 00YyYaroluxcsi, MOITOMY CaMOCTOSATEIbLHOE
pelIeHue 3aa4 ABJISETCS peaan3aluen JesTeIbHOCTHOTO MPUHITUIIA O0YUEHHS.

B crpykrype mnporpammbl ydueOHOro Kypca «Anredpa» sl OCHOBHOI'O
o01ero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
auHUH: «Yucaa v BEIYHCICHUSNY, «ANreOpandeckie BhIPAKEHUD», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkium». Kaxaas u3 3THX CoJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHUs Kypca, B3auMOJIEHCTBYsI C
JPYyTUMHU €ro JuHusMU. B Xxonae wu3ydeHuss ydeOHOro kKypca o0Oydaromumcs
MPUXOJUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s36IK. B CBSI3M ¢ 9TUM B TmporpaMMy y4eOHOTO Kypca «Anredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTEMaTUYECKOT0 00pa30BaHUs U CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAOIIMMUCS
OCHOB  YHUBEPCAIBHOTO MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOro Kypca «Auredpa» SBISETCA €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxkanve nuHUM «Ywcia W BBIYHCICHUS CIYKUT OCHOBOW JIS
JaNbHENUIIero U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaromIuXcs



JIOTHYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS AITOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOANMBIX JJIsi IOBCEIHEBHOM
®KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PAalMOHAIBHBIMM M HPPALUOHAIBHBIMHM YHCIaMH, (HOPMHPOBAHHEM
IpPEJICTaBICHUA O JAEWCTBUTEIBHOM YHCIE. 3aBEpUIEHHE OCBOEHHUS UMCIOBOU
JVMHUHA OTHECEHO K CpeiHeMy o01ieMy 00pa3oBaHHIo.

Copnepkanue JByX aire0panyecKux JIMHUN — « AIreOpandecKue BhIPAKCHUS
U «YPaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HeOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX IPEIMETOB U IPAaKTHUKO-OPUEHTUPOBAaHHBIX 3amady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4yeOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIIBHBIX BBIpAXKEHUI. ANreOpa JEMOHCTPUPYET 3HAYEHUE MAaTEMATUKH KaK
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJIEIEH, OIHUCAHMUS NPOLECCOB U
SBJIEHUN peanbHOro Mupa. B 3amaunm oOyueHust anreOpe BXOAAT Takxke
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKAMU
JNEeOYKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHne CUMBOJIBHBIX (OPM CHOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUs, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxanue pyHKIMOHANBHO-TpaUUECKON JIMHUU HALEJIIEHO Ha MOJIyuYeHUe
OOy4YaroIIMMHUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIIEH MaTeMaTHYECKON MOJENH
JUISL ONMCAHUS M UCCIEAOBaHUS pa3HOOOPAa3HBIX MPOLECCOB U SBJICHUN B MPUPOJIE
u oomectBe. M3ydueHue marepuana crnocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCs
YMEHUS UCIIOJIb30BaTh PA3JINYHBIE BBIPA3UTENIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIaa B (opmupoBaHHE
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTUH LIUBUIN3ALNN U KYJIbTYpPHI.

CornacHo yuyeOHOMY IIaHy B 7-9 Kkjaccax wu3ydaercs Y4eOHbIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3fesibl COJCpPKaHUS:
«Yucna ¥ BBIYUCIEHUA», «AnreOpanyeckue BbIPAXECHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3ydenue kypca «3a cTpaHMIaMU YY€OHUKA MAaTEMaTUKI OTBOJIUTCA : B
7 xnacce — 34 qaca (1 gac B Heneno), B 8 kimacce — 34 gaca (1 wac B Henenio), B 9
kiacce — 17 gacos (0,5 gaca B HEJEIO)

B pabouyto mnporpammy mno airedpe BKIIOUYEHBI IEJIEBbIE OPHUEHTHUPHI
pe3yabTaTOB  BOCHUTAHUS  OOYyYalOLIUXCS, BBIPAXKAIOLIUME I103HABATEIbHBIN
UHTEPEC, OPUEHTUPOBAHHBIE B  JIEATEIBHOCTM HAa CHUCTEMY  HAy4YHBIX
MPEICTABICHUN O 3aKOHOMEPHOCTSIX Pa3BUTHUSI YENOBEKA, MPUPOABLl U OOIIECTBA,
pPa3BUBAIOIIME HABBIKM  MCIOJB30BAHMS  PA3JIMYHBIX  CPEICTB  IO3HAHMS,
JEMOHCTPUPYIOIINE HABBIKM HAOIIOICHHM, HAKOTIIEHUS (DAKTOB.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k gapyroi. IloHATne panMOHaNBHOIO 4YHCIHA, 3alUCh, CpPaBHEHHUE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJIeM: OINpEAeNIeHue, IpeoOpa3oBaHue
BBIPQXECHUI HA OCHOBE OIPENEICHMs], 3aUCh 00NbIINX unced. IIponeHTsl, 3anuch
IIPOLIEHTOB B BHUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jla4u Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM uuciae 1mpsiMas U oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [IpencraBiaenue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
¢dopmyibl. Beruucienus no gpopmynam. [IpeodpazoBanue OyKBEHHbBIX BbIpaXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouseHsl. CreneHb MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuia MpeoOpa3oBaHUs YypaBHEHUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHOe ypaBHEHHE C JIBYMsS NEPEMEHHBIMH U ero rpaguk. Cuctema JIByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
CocoOOM MOACTaHOBKHU. I[IpuMepbl pemnieHusi TEKCTOBBIX 3aJad C MOMOIBIO
CUCTEM YPaBHEHUM.

DyHKIUU



KoopauHara Touku Ha npsiMou. UucnoBble NpOMEXYTKU. PaccTosinne Mexny
JIBYMsI TOUKaMU KOOPAMHATHOM IIPSMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa Qpynkuuii. Jluneitnas ynkuums, e€ rpadux. ['papuk GyHKIINN
y = |X|. I'padmyeckoe pernieHue ITUHEWHBIX YPABHEHWH WM CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucsia v BbIYMCIEHUS

KBagparHeiii kopeHb u3 uwucia. [loHsitTue 00 uUppalMOHAIBHOM YHCIE.
JecsaTuunbie TpUOIMKEHUST UppAlMOHAIBHBIX yucen. CBoicTBa apupMETUUECKUX
KBaJIPAaTHBIX KOPHEW U X MPUMEHEHUE K TPEOOPa30BaHUIO YHCIOBBIX BbIPAXKEHUIN
Y BBIUHMCJIEHUSM. JIeiCTBUTEIIBHBIE YUCTIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aMuCh YHCIIA.

AaredpanvyecKue BbIPpAKEHUSA

KBagpaTHblil  TpE€XuieH, pa3loKEHHE KBAaJpPAaTHOrO TpEXWIEHa  Ha
MHOKHUTEJIH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO aireOpanueckoil apoowu.
CrnoxxeHue, BbIUMTAHUE, YMHOXEHHE, JI€JICHHE anreOpandeckux JapoOei.
PanronanbpHbIe BRIpRXXEHHS U UX ITpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, GQopmysa KOpHEW KBaJIpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Tpocreiimue ApoOHO-pallMOHATIbHBIE YPABHEHUS.

['padrueckas uaTEpnpeTanys ypaBHEHUN C IBYMs NMEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM MTEPEMEHHOM.

DyHKIMHA

[Tonsitue ¢ynknuu. OOnacTb omnpeAeNeHuss U MHOXKECTBO 3HAYCHHH
dbynakuun. CiocoOb! 3a1aHust PyHKITUH.

I'padux ¢ynkummu. YUrtenune coiicTB dyHKumuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYyHKIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOIECCHI.



OyHKIMY, ONMUCHIBAIOIINE TPSIMYI0 U OOpaTHYI MPOMOPIMOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. OyHkuun Y = X2, y = X3, y = VX, y=|X|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHple 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHbIE U OECKOHEUHBIE
JeCATUYHBIE APpoOu. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCeN, apudMeThdecKkue JeUCTBHUS C
JEWCTBUTEIbHBIMU YUCIAMU.

Pasmeppl OOBEKTOB OKpYXAIOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIIMXCS K JIUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPETbEW U YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM Ha MHOKUTEIIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PeleHune TEKCTOBBIX 3ajay
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
UHTEpIIPETalHs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA M UX CBOWCTBA.

Pemienne JIMHENMHBIX HEPABEHCTB C OJHOW IEpeMEeHHOM. Pemienue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanparHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MTAPaAOOJIBI.

I'padukn byukmumit: Y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |x| 1 ux
CBONCTBA.

YuciioBbIe MOCI€10BATEILHOCTH U MPOrPecCcum



[IoHsiTHE YMCIOBOM NOCIEIOBATEIBHOCTH. 3aJlaHHE IOCIEA0BATEIBHOCTH
pPEKyppEeHTHOI (popMyioit u HGopMyIoit N-To diieHa.

ApudmeTrnueckass U reoMeTrpuueckas mporpeccuu. @opmynsl N-ro dieHa
apru(pMETUIECKON U TeOMETPUUECKON MPOTrpeccuil, CyMMbI IEPBBIX N UJICHOB.

N3o0pakeHne ujiaeHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTrpecCHid
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMSA [NPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHUM B IPYTHX HayKaxX M MPUKIAJAHBIX chepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKAaHUHA U PEATH3aLUU €ro
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHEM JOCTH)KEHUI HAyKd, OCO3HAHHEM BaXHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUU IMPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEMaTHYECKOTO
o0pa30BaHUsl Ha MPOTSHKEHUHM BCEW KM3HM Il YCNEIHOM NpodeccHOHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
OCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTaUuel B JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HbIX
IpeJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOIBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKU U MAaTeMAaTHYECKOW KYJIbTYpOW Kak CpeJICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEeATEIbHOCTH;

6) ¢usnuyeckoe BocnmuTaHue, (popMHMpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJayYms:



FOTOBHOCTBIO MPUMEHSATh MATEMATUYECKUE 3HAHHUS B HMHTEpEcax CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHABIXa, PETyJsIpHAs Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
mpaBa Ha OMIMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOKHBIX MOCJEACTBHI ISl OKPYXKAIOLIEH Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanTranusa K U3MEHAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

FOTOBHOCTBIO K JICHCTBHUSIM B YCIIOBUSIX HEOMNPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YEPE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHUCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpETaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMA U3 ONbITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
dhopMyIHpOBaTh WJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJIECHUSX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE PEIICHUS W JeWUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PHUCKU U

MOCJIENICTBUS, POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1eMcTBUA:

e BBIIBILITH U XapaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMAaTUYECKHUX
OOBEKTOB, MOHSATHI, OTHOLICHUM MEXIy MNOHATHAMH, (POPMYIHPOBATH
ONMpENeNeHUs] TMOHSATUM, YCTAaHABIMBATH CYIIECTBEHHBIA  MpPHU3HAK
KJ1accu(UKaumy, OCHOBaHUA JUIsi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUH
IIPOBOJIMMOI0 aHAJIN3a;

e BOCHOPUHUMATH, (POPMYIUPOBATH U  NPeOOpPa3OBHIBATH  CYKICHUSA:
yTBEpIUTENIbHbIE W OTpULIATElbHbIC, €IUHUYHBIE, YacTHbIE M 0OOIIue,
YCIIOBHBIE;

e BBIBISATH  MaTeMaTHYECKME  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjlaraTb ~ KPpUTEPUM U BBISBICHHMS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEUHNIL;



JienaTh BBIBOABI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUU;
pa3dupath 10Ka3aTeIbCTBA MAaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXKHbBIE JOKa3aTeJIbCTBA
MaTeMaTUYECKUX (PaKToB, BBICTpaMBaThb AapryMEHTAlMI0, IMPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh Croco0 pemeHus y4yeOHOW 3agauyd (CpaBHUBATH HECKOJIBKO
BApUAaHTOB peEUICHMs], BbIOMpaTh HaubOoyee MNOAXOASAIUNA C YUYETOM
CaMOCTOSITEIIEHO BBIJICICHHBIX KPUTECPHEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCIIOJIb30BaTh BOIMPOCH! KaK HCCIEAOBATEIbCKUNA HMHCTPYMEHT MO3HAHUSA,
dbopMynupoBaTh BOIPOCHI, (PUKCHUPYIOIIUE MTPOTUBOpPEUHE, MpoOIeMy,
CaMOCTOSITEJIbHO yCTAHABJIMBAaTh MCKOMOE M JaHHOE, (OpPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOJAUTH 1O CaMOCTOSITEIBHO COCTABICHHOMY IUIaHY HECIOXHBIN
OKCIIEPUMEHT,  HEOOJbIIOE  HCCIEAOBaHHWE MO  YCTaHOBIICHHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy coOOi;

CaMOCTOSITENILHO (POPMYIHPOBaTh 0000ILEHUS U BBIBOJIBI 110 pe3ybTaTaM
NPOBEAEHHOTO HAOMIONEHHUS, UCCIEIOBAHMS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCA, a TAKKE BbIIBUIATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c nnopmanueii:

BBISIBIISAITh HEJOCTATOYHOCTh M H30BITOYHOCTh WH(OpPMAIUMHU, IaHHBIX,
HEOOXOAMMBIX JJIs PEIICHUS 3a1a4H;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATHU3UPOBATh U HMHTEPHPETUPOBATH
MH(GOPMAILMIO Pa3IMYHBIX BUAOB U (POPM MpEICTaBICHMUS;

BbIOMpATh (opMy TMpeACTaBiIeHUS HHPOpMALMKU M WILIIOCTPUPOBATH
pemiaemMple 3aJayd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIMSIMU;

OLIEHMBATh HAAEKHOCTh WMH(GOPMALUU MO KPUTEPUSM, MPEUI0KEHHBIM
YUUTEJIEM UIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATh M  (QOPMYJIHMpPOBATH CYXKJIEHHS B COOTBETCTBUU C
YCIOBUSIMHU U LIETSIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NMHCBbMEHHBIX TEKCTax, /1aBaTh IMOSCHEHHUS 10
XOJly pelleHus 3a/1a4i, KOMMEHTHPOBATh MOJyYEHHBIN PE3yJIbTaT;

B X0/ 00CYKIEHM 3a7jaBaTh BOIPOCHI 10 CYIIECTBY 00CYK1a€MOM TEMBI,
npoOJIeMBbl, pelIaeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJIEHHbIE HAa MTOUCK
pELIEHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUAMH JIPYyTUX



YYaCTHUKOB JHaliora, oOHapy»KUBaTh PA3IMYUE M CXOJCTBO MO3HIIHM, B
KOPPEKTHOI Gopme popMyaupoBaTh pa3HOIIACHs, CBOM BO3PAKECHHUS;

e TPEICTaBIATH  pE3yJNbTaThl  pEHIeHHA  3aJayd,  OKCIEPUMEHTA,
UCCJIEIOBAHUSI,  TPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1ay NPE3EHTAIMU U OCOOCHHOCTEN ayAUTOPUH;

e TMOHWMATh ®  WCMIOJB30BATh  TMPEUMYIIECTBA  KOMAaHIHOH U
WHIUBUIYyAIbHOH pabOThl TPH PEMICHHH YYEOHBIX MaTEeMaTHYCCKUX
3ajzay;

e TMPUHUMATH LI€TTb COBMECTHOU NI€ATENbHOCTH, MJIAHUPOBATh OPraHU3ALIUIO
COBMECTHOM paloThl, pacmpenensiTb BHUAblI padOT, OTOBAPUBATHCH,
00CyX1aTh TIPOIIECC M PE3YJIBTAT pabOThI, 0000MATh MHEHHUST HECKOJIBKUX
JIIOJICH;

e YYacTBOBaTh B TpPyHIoOBBIX (opMax paboTel (00CYyXJeHHS, OOMEH
MHEHHUSMH, MO3TOBbIE IITYPMBI M JIPyTHE), BBINOJHATH CBOIO YacTh
pabOThI M KOOPIUHUPOBATH CBOM ICUCTBUS C IPYTUMH YICHAMH KOMAaH/IbI,
OIICHWBATh KAa4eCTBO CBOETO BKJaJa B OOIIMH MPOIYKT MO KPUTCPHUSM,
chOpMYITMPOBAHHBIM YYaCTHHKAMHU B3aMMOICHCTBHSI.

PeryasiTuBHbIe YHHBepCcAJbHbIE Y4eOHbIE JeHCTBUS
Camoopranuzamnus:

e CaMOCTOSITEIbHO COCTABIIATH IUIAH, aITOPUTM pEIICHUS 3a7add (WU ero
4acTh), BbIOMpATh CIOCOO pEIICHHS C Y4ETOM HMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOPMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

e BIQAETh CHOCOOAMH CaMOMPOBEPKH, CaMOKOHTPOIIA Tpolecca u
pe3ynbpTaTa perieHuss MaTeMaTHIeCKON 3a1auH;

e TMPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpPU pEUICHUHU
3a/layd, BHOCHUTH KOPPEKTHUBBHI B JIEATEIILHOCTh Ha OCHOBE HOBBIX
00CTOSTENHCTB, HAMICHHBIX ONMTHOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE PE3yNIbTaTa JAEATEIBHOCTH MOCTABICHHOW IENH
U YCJIOBHSM, OOBSICHATH MPUYUHBI JOCTIKCHUS WM HEJOCTIKCHUS T1EITH,
HAXOJUTh OIMHUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATBI

K koHmy oOyueHuss B 7 kjacce OOyYarOIIMKCA TMOJIYYUT CIEIYIOIINE
peIMEeTHBIC Pe3yIbTaThI:

Yuciia ¥ BBIYUCICHUSA

BreimonHsaTh, codeTas yCTHbIE M MUCBMEHHBbIE NPUEMBI, apuUPpMETHUECKHE
JEHCTBUS C palliOHAIbHBIMU YHUCIaMH.



Haxonuth 3Ha4eHUS YHCIOBBIX BBIPAKEHUN, MPUMEHATH Pa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHUH TPOOHBIX BBIPAKEHUMN, COIAEPIKAIINX
OOBIKHOBEHHBIE U JIECTHYHBIE TPOOH.

[lepexoauTh 0T oaHOM (HOPMBI 3aMKMCH YUCEN K JAPYyroi (mpeoOpa3oBbIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTH B OCCKOHEUHYIO JCCATUIHYIO TPOOBH).

CpaBHHBaTh U YIOPSI0YMBATH PALIMOHAIIBHBIE YHCTIA.

OKpyrJsTh yncia.

BBINONHATS NPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUM, OLIEHKY 3HAaYCHUI
YUCJIOBBIX BBIPAKECHUW. BBINOIHATH AEHCTBUS CO CTENEHSMU C HATypaJbHBIMU
ITOKA3aTEIISIMH.

[IpuMeHATP  NpU3HAKU  JCIUMOCTH,  Pa3jOKEHUE HAa  MHOXKUTEIH
HaTypaJbHBIX YUCETL.

Pemate npakTUKO-OPUEHTUPOBAHHBIE 3aJ1aud, CBA3aHHBIE C OTHOLICHUEM
BEJIMYMH, MPOMOPUAOHAIBHOCTBI) BEJIWYWH, MPOLUEHTAMH, HWHTEPIPETUPOBATH
pEe3yIbTaThl PEUICHMs 3a4a4 C y4ETOM OTPAaHMYECHHUH, CBSI3aHHBIX CO CBOWCTBAMH
paccMaTpuBaEeMbIX OOBEKTOB.

AuredpanvyecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpandecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B IpoLecce OCBOCHUS YUeOHOro MaTepuarna.

HaxoauTth 3HaueHuss OYKBEHHBIX BBIpOXXCHUW MPHU 3aaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX.

BoimonHsaTh  mpeoOpa3oBaHUsl  IEJOTO  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEJCHUEM TI0JIOOHBIX CJIAra€MbIX, PACKPBITUEM CKOOOK.

BBINONHATE yMHOXKEHHWE OJHOYWIEHA HA MHOTOWIEH M MHOIOWIEHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCylIeCTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMKUTEIH C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXWTENS, TPYNIUPOBKH ClaraeMbiX,
npuMeHeHus: (POpMyJ COKPAILIEHHOTO YMHOKEHHS.

[IpumeHsaTh npeoOpa3oBaHKsI MHOTOWICHOB JUJISl PEIICHMS Pa3iMYHbIX 3a]ady
M3 MAaTE€MaTUKH, CMEXHBIX TPEAMETOB, U3 PEATTbHOU MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHENM C HATYPAIBHBIMU IIOKA3aTEISIMHU LIS
npeoOpa3oBaHUs BBIPAKCHUIA.

YpaBHeHHS U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpaBUJIA
IepexoJia OT UCXOTHOTO YPaBHEHUS K PAaBHOCUIBHOMY eMy. IIpoBepsTs, sBusercs
JIX YHCJIO KOPHEM YPABHEHUS.

[TpumensTh rpadudecKkue METOIBI IPHU PEIICHNUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe npuMepbl Map 4YKCEN, SBIAIONIMXCS PEIICHHEM JIMHEHHOTO
YPaBHEHHUSI C ABYMsI IIEPEMEHHBIMU.



CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpauK JTUHEHHOTO ypaBHEHHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, TPHUBOAUTH MPUMEPHI PEIICHUS
ypaBHEHUS.

Pewmats cuctemsl IBYX JIMHEMHBIX YPABHEHUN C ABYMS IEPEMEHHBIMH, B TOM
qucie rpa@uuecku.

CocTaBnsATh M pellaTh JIMHEWHOE YPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJOBHUIO 3a/Jaud, HWHTEPOPETHPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4y MOJyYECHHBIN pe3yJIbTar.

DOyHKIMHA

N3006paxkath HaA KOOPAUHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KU, HHTEPBAJIbI, 3alIMCHIBATH YMCJIOBBIC IPOMEXKYTKHU Ha
anreOpanyecKoM si3bIKE.

OTMeuaTth B KOOPJMHATHOW IUIOCKOCTH TOYKH IO 33JlaHHBIM KOOpJAWHATAM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C MOMOIIBIO (YHKIIMH HW3BECTHBIC 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, LI€HA, KOJUYECTBO, CTOMMOCTD,
IIPOU3BOAUTENIBHOCTD, BpeMs, 00BEM pabOTHI.

Haxonutb 3HaueHne PyHKIIMU M0 3HAUCHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii cnocod MpeACTaBICHHUS W aHalu3a WHOOpMaIuHy,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 TPAPUKOB peabHbBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyueHus B 8 kuacce oOydaroIIMHCA MOJIYUYUT CIEIYIOIINE
MPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayaJlbHbIE MPEACTABICHUS O MHOKECTBE JAEHCTBUTEIBHBIX
yucen JJIsl CPaBHEHUSI, OKPYTJIEHUS U BbIUUCIECHUMN, N300pa)aTh JACHCTBUTEIbHbBIC
Yyyciia TOYKaMU Ha KOOPAUHATHOMN IIPSMOM.

[IpumensaTe moHATHE apUPMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOAWTH
KBaJpaTHbIE KOPHHU, UCIOJIb3YSl MPU HEOOXOJIUMOCTH KaJbKYJATOP, BHIMOJIHSTH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIMX KBAAPATHBIE KOPHHU, HCIONb3Ys
CBOMCTBA KOPHEMN.

Hcrnonb3oBaTh 3amucu OOJBIIUX M MaJbIX YHUCEN C MOMONIBIO JECATUYHBIX
npobeit u crenieHeit uucia 10.

AJsiredOpanvecKue BbIPpAKEHUA

[IpyMeHATH, TOHSTHE CTENEHU C IeJNbIM IOKa3aTeJeM, BBIMOJHATh
npeoOpa3oBaHus BHIPAXKEHUH, COJEPIKAIUX CTETICHH C IEITBIM MOKa3aTesIeM.

BBITIONHATE TOXIECTBEHHBIE MPEOOpPA30BaHMs PANMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACUCTBUIN HAJ MHOTOUJICHAMH U alreOpandecKuMu APOOSIMHU.

PackiianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTENU.

[IpuMeHsATh MpeoOpa30BaHUs BRIPAKESHUM JJIsI PEIICHUS Pa3IMUHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.



YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE, KBaJpaTHbIE YPAaBHEHHS W PALHUOHAIBHBIE YPAaBHEHUS,
CBOJISIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMS IEPEMEHHBIMU.

[IpoBOANTH MPOCTEHIINE UCCIECIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUyuecKuX Npe/ICTaBleHUH (yCTaHaBIUBAaTh, UMEET
JM ypAaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHS, €CIU HMEET, TO CKOJBKO, U
npouee).

[lepexoauTh OT cioOBeCHOW (HOPMYIMPOBKU 3a7adud K €€ anreOpandecKou
MOJEIN C IIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJYYEHHBIN PE3YNbTAaT.

[IpuMeEHAT, CBOWMCTBA YHCIOBBIX HEPABEHCTB [UJI1 CPABHEHUSA, OLICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpauyuecKyo WUIIOCTPALUI0 MHOXKECTBA pELIEHUH HEpaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DOyHKIUU

[loHrMaTh W UCHOJB30BaTh (PYHKIIMOHAJIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAYCHUS), ONpEACsaTh 3HAaueHHE (PYHKIHUM 1O 3HAYCHUIO
aprymMeHTa, OrpeeiaTh CBOMCTBA (PYHKINU 10 €€ rpaduky.

Crtpoutsb rpaduku d7eMeHTapHBIX QYHKIUNA BUJIA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBON
byHkuuu o e€ rpaduky.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIIECAYIOIINE
IIPEIMETHBIE PE3YJIIbTATHI:

Yucaa v BIYMCICHUA

CpaBHHBATh M YHOPSIAOUYNBATH PAITMOHAIBHBIE U UPPALMOHAIBHBIE YUCIA.

Breimonuate apudmeTudyeckue JEWCTBUS C  pallMOHAJIBLHBIMU YHCJIAMH,
coyerass YCTHbIE M NUCbMEHHBIE MPUEMBI, BBINOJHIATH BBIYHACICHUSA C
VMppalHOHAIBHBIMH YHCIIAMH.

HaxoauTs 3HaueHWsI CTENEHEW C MEIbIMU IOKA3aTeIsIMU M KOPHEM,
BBIYUCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUH.

OKpyriaTh JE€UCTBUTEIbHBIC YHUCJA, BBINOJHATh MPUKUIKY PE3yJIbTaTa
BBIUHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUMU.

YpaBHeHMS U HEPABEHCTBA

Pemate nuHENHBICE U KBaJpaTHBIE ypaBHEHUWsS, YPAaBHEHMS, CBOJSIIMECS K
HUM, POCTENIIINEe TPOOHO-pallMOHATIbHBIE YPaBHEHUS.

Pemate cucremsl ABYX JIMHEHMHBIX YPAaBHEHHUH C JABYMsI IIEPEMEHHBIMU U
CHUCTEMBI JBYX YPABHEHUN, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JIMHEWHBIM.

PemaTte TeKCTOBBIE 3amauyM aiareOpaudeckuM CIOCOOOM C  TOMOIIBIO
COCTAaBJIEHUS YPABHEHMS UM CUCTEMBI JIBYX YPABHEHUM C ABYMSI IEPEMEHHBIMH.

IIpoBOAUTE IPOCTENUIINE UCCIIENOBAHUS YPABHEHUNW U CUCTEM YPAaBHEHUU, B
TOM YHCJIE C TPUMEHEHUEM TpadUUeCcKuX Mpe/ICTaBlIeHNnH (YCTaHABIMBATh, UMEET



JU ypaBHEHUE WJIM CHUCTEMa YPaBHEHUM PEILICHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paXKaATh
pellleHue HEPaBEHCTB HA YHMCJIOBOW MPSAMOM, 3alMCHIBaTh PEIICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemiatb  cucTemMbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIFOYAIONITNE KBAJpPAaTHOE HEPABEHCTBO, W300pa)xkaTh pEIICHHE CHCTEMBI
HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3aMMChIBATH PEIIEHHUE C TOMOIIBIO0 CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPU PEIICHUM PA3JIMYHBIX 3a7a4.

DOyHKIMHA

PacrosnaBaTh (yHKIHHM W3YYCHHBIX BHUIOB. [loKa3piBaTh CXEMAaTHUYECKH

pAacIoNoKEeHNEe Ha KOOPIUHATHON IUIOCKOCTH TpadukoB GyHKIMA Buaa: Yy = KX, Y
=kx+b y=kix,y=ax2 + bx + ¢,y =x3,y = VX, y = |x|, B 3aBucHMOCTH OT
3HaYE€HUU KOA()PHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

CrtpouTh U HU300paXkaTh CXEMATUYECKU IpadUKH KBaJIpaTUYHBIX (DYHKLUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 10 UX IpaduKaM.

Pacno3naBaTh KBajpaTUyHyI0 (QYHKIHIO 110 (opMyJie, TPUBOAUTH HPUMEPHI
KBaJPAaTUYHBIX (DYHKLIMI U3 peaIbHOM KU3HU, (PU3UKU, TEOMETPUHU.

Yucii0BbIe MOCTECA0BATEIHLHOCTH H IPOTPECCHU

Pacno3naBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO0 IPOTPECCHU IpU
Pa3HbIX COCO0axX 3aJaHMsl.

BBIMIONHATS  BBIYMCIEHHST C HCIOJb30BaHHEM (OpMya N-To  4jeHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX N YJIEHOB.

N300paxaTh YIEHbI MOCJIEIOBATEIbHOCTY TOYKAMHU Ha KOOPIAWHATHOU
IJIOCKOCTH.

Pematp 3amaun, CBA3aHHBIE C YHUCIOBBIMH IOCJIEIOBATEIBLHOCTSIMU, B TOM
YHUCIIe 33/1a4M U3 PEAIbHOM JKM3HU (C UCIONIB30BAHUEM KaJbKYyJIATOPa, HU(PPOBBIX
TEXHOJIOTHUHA).



KAJIEHJAAPHO — TEMATHYECKOE IINTAHUPOBAHUE

7 KJacce
No | Tema nata | Bum gesitenpHOCTH
1 CiokeHre U BEIYUTAHUE 06,09 | Pacckas, oObsiCHEHHE.
HaTypaJbHBIX YUCEI PasraapiBanne roJIOBOJIOMOK,
pebycoB
2 CrokeHe U BEIYUTAHUE 13,09 | Paccka3, oObsIcHEHHE.
HATypaJIbHBIX YHCEIT PasragsiBanue TOJIOBOJIOMOK,
pebycoB
3 VYMHOXEHUE U JIETICHUE 20,09 | Iloka3 MaTeMaTUYECKUX
HATYpaJIbHBIX YUCEII ¢doxycoB
4 VMHOKEHHUE U JICJICHHUE 27,09 | IToka3 MmaTeMaTHYECKHAX
HaTypaJIbHBIX YUCE (hoKycoB
5 3a1aun «Ha 4acTu» 04,10 | ITpoBepka
HAOII0JaTEIbHOCTH
6 3agaun «Ha 4aCTH» 11,10
7 Haxoxnenue a1Byx 4ncel o ux 18,10 | YuacTtie B MaTEMaTUYECKUX
CyMMe U Pa3HOCTH COPEBHOBAHMSX
8 HaxosxmeHnne aByX 4ucen 1Mo ux 25,10 | YyacTue B MaTeMaTHYECKUX
CyMME M Pa3HOCTH COPEBHOBAHMSX
9 3amauyn Ha ABUKCHHE TIO PEKE 08,11 | Pacckas, oOBbsCHEHHE.
IIpoBepka
HaOJII0IaTEIHLHOCTH
10 | 3agaum Ha ABUIKEHHUE T10 PEKE 15,11 | Paccka3, oObsIcHEHHE.
[Iposepka
HAOII0AaTEIbHOCTH
11 | 3agauu HA OBMOIKEHHE 22,11 | Pemenue omuMonaIHbIxX
3a7a4
12 | 3agaun HaA OBUKEHUE 29,11 | Pemienue omuMmnna HbIX
3a7a4
13 | Pasuble 3amaun 06,12 | Pemenue 3a1a4 Ha CMEKAJIKY
ITokxa3 maTeMaTHUYECKUX
boKycoB
14 | Bognsbie 3a1a4uu HA ApOOH 13,12 | Pertenne oJMMITHAIHBIX
3anad. PasragsiBanue
TOJIOBOJIOMOK, PeOyCOB,
15 | Haxoxaenue yacTy Yyuciia v Yuciia 20,12 | Pacckas, oObsICHEHHE.
I10 €r0 YacTH PasraasiBanue roJIOBOJIOMOK,
pebycon
16 | Haxoxmenue yacTu yuciia U Yuciia 27,12 | Pacckas, oObsICHEHHE.
I10 €r0 YacTH PasraansiBanue roJIOBOJIOMOK,
pedycoB
17 | CiokeHUE U BRIYUTAHUE 28,12 | Pacckas, oObsiCHEHHE.




0OBIKHOBEHHBIX JIpOOEit

MFpOBaﬂ ACATCIBHOCTD

18 | CnoxxeHue U BBIYUTAHUE 10,01 | Paccka3, oObsIcHEHHE.
O0OBIKHOBEHHBIX JIpoOei WrpoBast 1eqaTeabHOCTh
19 | YMHOXeHHE U IeJIeHNE 17,01 | Peurenue oauMITHaIHBIX
O0OBIKHOBEHHBIX JIpo0ei 3aaa4
20 | YMHOXEHHE U JelIeHue 24,01 | Pemenue onuMnnagHbIx
O0OBIKHOBEHHBIX JIpo0ei 3aaa4
21 | 3agauu «Ha GacceMHbB» U APYyTHE 31,01 | Pemenue 3agau( TEKCTOBBIX,
reOMETPUYECKHU 3a/1a4 Ha
paspesaHue u
nepeKpanBaHue, Ha
B3BCIIIMBAHUC)
22 | 3ajauyu Ha IPSIMYIO U OOpaTHYIO 07,02 | Pemenue 3agau. Mrposas
MIPOTIOPITMOHAIEHOCTh NESATEITHLHOCTD
23 | 3amauu HA TIPSIMYIO B OOPATHYIO 14,02 | Pemenne 3agau. UrpoBas
MIPOTIOPITHOHATEHOCTh NEATEIHLHOCTD
24 | CnoxHbIe 337]a41 Ha IPSMYIO U 21,02 | Pemenne omMMIIMa HbIX
00paTHYIO MPOMOPIIMOHATHLHOCTH 3a/a4y
25 | CnoxxHbIe 33/1a4¥ Ha MPSAMYIO U 28,02 | Pemenue oJIMMITHATHBIX
00paTHYIO NPOMOPIIMOHATIEHOCTD 3aj1a4y
26 | HaxoxaeHue mpoIeHToB Yncia 07,03 | Pemenue 3amau
PasraapiBanue
MaTEeMaTHICCKUX
KPOCCBOPJIOB
27 | Haxoxnmenue 4dncia mo ero 14,03 | Pemrenne oauMITHa HbBIX
MIPOIICHTAM 3aaqy
28 | HaxoxaeHue yncia mo ero 28,03 | Pemenue omuMnnaaHeIx
IPOLIEHTaM 3aj1a4y
29 | HaxoxaeHue mpoIeHTHOTO 04,04 | Pemenue 3amau
OTHOIIEHUS PasranpiBanve BUKTOPUH
30 | BBogusle 3amaun 11,04 | Pemrenne 3aqau
(reoMeTpUUECKH 3a/1a4u Ha
paspe3aHue u
nepeKpanBaHue)
31 | Pemrenue 3a1a4 ¢ IIOMOILBIO 18,04 | Pemenue 3amad( TEKCTOBBIX
ypaBHEHUH Ha B3BEIIMBAHUE)
32 | Pemenue 3aa4y ¢ mOMOIIBIO 25,04 | Pemenue 3ama4( TEKCTOBBIX
ypaBHEHUH Ha B3BEIINBAHUE)
33 | bonee crnoxHbIe 3a1a4U 16,05 | Pemenwne 3aga4( TEKCTOBBIX,
T€OMETPUYECKH 3a/1a4 Ha
paspe3aHue u
nepeKpanBaHue, Ha
B3BECIIIMBAHUE)
34 | Bounee cioKHBIE 3aa4U 23,05 | Pemenue 3ama4( TEKCTOBBIX,




reOMETPUYECKH 3a/a4 Ha
paspe3aHue u
nepeKpanBaHue, Ha

B3BCIIIMBAHUC)

8 kiacce
Ne Jlata

Tema

TJ1aH dhaxT

Tema 1. 3agaum Ha [JeJIeHHSI HAa YacTH,

OTHOIIIEHHSI.
1 JleneHue Ha 4yacTu 05,09
2 Jlenenue Ha yacTu 12,09
3 OtHomenus “oonpiie”, “mMeHbIe” 19,09
4 OtHomenus “oonpiie”, “mMeHbIie” 26,09
5 OrtHomleHus “Ooipiie”, “MeHbIIe” 03,10
6 CooTtHomeHust Mexay HaTypainbHbiMu unciamu 10,10
7 CooTHoteHust MeXly HaTypaidbHbIMU yrciamu (17,10
8 CooTHoleHus1 MeXAy HaTypalbHbIMU unciamu 24,10

Tema 2. 3a1aun Ha NPOUEHTHI.
9 [TporieHThI 07,11
10 | IIpoueHTHI U ypaBHEHHUS 14,11
11 | ITpoLeHThI U ypaBHEHUS 21,11
12 | IIpoueHTHI U ypaBHEHHUS 28,11
13 ToproBo — 1eHEXHBIE OTHOLICHUS 05,12
14 ToproBo — 1eHe)HbIC OTHOILICHUS 12,12
15 | “BxknagpiBaiiTe J€HBIH...” 19,12
16 “BxiangpiBaiiTe I€HBLIH...” 26,12
17 | IIpaBuio HauuciaeHus “cioxHbIX mporento”  [09,01
18 [IpaBwiio HauncneHus “cloXHbIX nporeHToB”  |16,01

Tema 3. lmarpammabli
19 | PaznuuHble BUJIBI AUATPAMM.. 23,01
20 | Pazmuunbie Buapl quarpamm. Yrenne quarpamm. |30,01
21 Paznuunbie Byl quarpamMm. Utenue nuarpamm. (06,02




22 Paznuunbie Byl nuarpamMm. Utenue quarpamm. |13,02
Tema 4. 3agaum Ha paodory.

23 | 3agauu Ha KOHKPETHYIO U adcTpakTHyIo paboty 20,02

24 | 3aymaun Ha KOHKPETHYIO U a0cTpakTHY0 padoty (27,02

25 | 3amaun Ha KOHKPETHYIO U a0CTpakTHYIO padoty (06,03

26 | 3amauu Ha KOHKpPETHYIO U abcTpakTHyio padoty (13,03

27 | 3amaun Ha KOHKPETHYIO U a0CTpakTHYIO padoty (27,03

28 | 3amaun Ha KOHKpEeTHYI0 U abctpakTHyro padoty (03,04
Tema 5. 3agaum Ha IBUKEHMeE.

29 3agauM Ha IBUKEHUE: MyTh, CKOPOCTbh, BPEMS 10,04

30 3agaun Ha IBUKEHUE: MMyTh, CKOPOCTh, BPEMs 17,04

31 | 3amauM Ha ABMKEHHUE: MyTh, CKOPOCTH, Bpemsi (24,04

32 | 3agauu Ha JBUWIKEHUE: MTyTh, CKOPOCTH, Bpemsi (15,05

33 3agauu Ha IBUKEHUE 110 OKPY>KHOCTH 22,05

34 | 3amauu HA IBUKEHUE IO OKPYKHOCTH 26,05
Hroro 34

9 kJacc

Ne JlaTa
Tema

TJ1aH (dhaxT

Beipaxkenusi, mnpeobpazoBanue  Beipaxenuit (10,01

1 CrerneHb ¢ HaTypaJIbHBIM TIOKa3aTeneMm, e¢
CBOICTBA

2 PanmonanbHbie 1poOU U UX CBOMCTBA 17,01

3 KBanparasie kKopHU 24,01

4 YpaBHeHUs ¢ OAHOM IEepeMEHHON 31,01

5 KBagpaTHbie ypaBHEHUS 07,02

6 CucreMbl ypaBHEHUN 14,04

. HepaBenctBa ¢ omHoit mnepemeHHodt u wux |21,02
CUCTEMBI

o OyHkuuu, ux cBoiictBa. Jlunelinas gynkuus u (28,02
oOpatHasi MPOINOPIMOHATBLHOCTh

9 KBaaparuunas pynkums. Crenennas Gpyuakmus 07,03




[Toctpoenue u  ucciuenoanue  rpadukos |14,03

10 | pyakumii  (KyCOuHBIE, C  «BBIKOJOTHIMID)
TOYKAMH )

1 Hcnons3oBanue rpaduueckux mnpeacrapieHuit 28,03
JUTSL pENICHUS 33129

1o Apudmernueckas nporpeccus. 04,04
["eoMeTpudeckas mporpeccus

13 Wcnons3oBanue mnporpeccuit mnpu pemenun |11,04
TEKCTOBBIX 337124

14 | YpaBHEHHS C MapaMeTpaMu 18,04

15 3agau Ha TMPONOPIIMH, IMPOIEHTHI, CIUIaBHI, [25,04
CMECH

16 | 3amaum Ha COBMECTHYIO paboTy 16,05

17 Pemenue 3amady ¢ momomplo  JuHeRHOrOo 23,05

YpaBHEHUS], CUCTEM YPaBHEHUI




		2024-12-03T12:12:02+0300
	Симонова Елена Николаевна
	я подтверждаю этот документ




