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HHOACHUTEJIBHASA 3AIINCKA

Anrebpa SBISIETCSI OJHHMM M3 ONOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHAa 00ECTIeYnBaET 3YUCHHE IPYTUX JUCHUIUIMH, KaK €CTeCTBEHHO-
HAy4YHOTrO, TaK M TYMAaHUTAPHOTIO IIMKIIOB, €€ OCBOCHHE HEOOXOIUMO IS
IPOJ0JDKEHUsT 00pa30BaHus U B MOBCEIHEBHOM ku3HU. Pa3zButue y oOyuarommxcs
HAYYHBIX TIPEJCTABICHUNA O TMPOUCXOXKICHUM U CYIIHOCTH ajredpandecKux
abcTpakiui, cnocobe OTpakeHHs MAaTEeMAaTUYECKON HAyKOU SIBICHUN W TPOIIECCOB
B NpUpOJE U OOIIEeCTBE, POJIM MATEMaTHYECKOTO MOJCIMPOBAHHS B HAYyYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
U KayeCTB MBIIUICHUS, HEOOXOAUMBIX JJI aJanTalid B COBPEMEHHOM HH(PPOBOM
oOmectBe. M3yueHue anreOpsl oOeceuMBAET pa3BUTHUE YMEHHsS HaOJIOAATh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTHA MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOMU JEHCTBUSL U BBIBOJBI,
dopmynupoBath yrBep)kAcHU. OCBOEHUE Kypca anreOpbl 00ecreynBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUST OOYyYaloUIUXCsA: OHM MCIOJB3YIOT JEAYKTUBHBIE U
WHAYKTUBHBIE pacCyXIeHus, 00001eHne U KOHKPETH3AIMIo, abcTparupoBaHue u
aHajmoruto. OOydenme  anreOpe  mpeAmnoyiaraeT  3HAYUTEIBHBIE  O00BEM
CaMOCTOSITENIbHOM ~ 1€ATEIBHOCTH OOYyYaIoLIUXCsl, IO3TOMY CAaMOCTOSITEIBHOE
pellIeHne 3a/1a4 SBISETCS peaan3anueil 1esTeNbHOCTHOrO MPUHIINIIA O0yUEHHUS.

B crpyktype mporpaMMmbl y4eOHOTO Kypca «Anredpa» misi OCHOBHOTO
o0m1ero oOpa3oBaHUsi OCHOBHOE MECTO 3aHMUMAIOT COJIEP’KaTeIbHO-METOINIECKUE
auHUH: «Yucaa ¥ BBIYUCICHUND), «ANreOpandecKue BRIPAKCHUSD, «YPaBHEHUS H
HepaBeHCTBa», «DyHkium». Kaxnas U3 3THX coaepiKaTeabHO-METOINYECKUX
JMHUM pa3BUBAETCs HA MPOTSHKEHUM TPEX JIET U3YUEHMsI Kypca, B3aUMOJIEUCTBYsI C
IpYTMMH €ro JuHusMU. B Xome wu3ydeHuss yd4eOHOro Kypca o0Oydaroniumcs
MPUXOJIUTCS JIOTHYECKH PACCyKIaTh, MCIOIH30BaTh TEOPETUKO-MHOKECTBEHHBII
a3blK. B CBs3M ¢ 3TUM B mporpamMmy ydeOHOro kypca «AnreOpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3zzenax
MaTeMaTHIECKOro 00pa3oBaHUs M CIOCOOCTBYIOIIUE OBJIAJICHUIO O0YYaIOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO MareMaTudeckoro s3bika. CoaepkaTenbHONH U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCAS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMM «YuCia W BBIYUCICHUSA» CIY)KUT OCHOBOW JUIs
JaJIbHEHIIer0 U3y4YeHHUs] MaTeMaTUKU, CIOCOOCTBYET Pa3BUTHUIO Yy OOYyYarOIIMXCs
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUS TOJIb30BaTHCS allTOPUTMAMU, A
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl TIOBCEIHEBHON
KU3HU. Pa3BUTHE MOHATUSA O YMCIIE HA YPOBHE OCHOBHOI'O OOUIEro 0Opa3zoBaHUs
CBSI3aHO C PAlMOHAIBHBIMH M HMPPAMOHAIBHBIMH YHCIaMH, (OpMUPOBAHUEM



IOpPEICTaBICHUNA O JAEHCTBUTEIBHOM YHCIE. 3aBEpPLIEHHE OCBOEHUS UHCIOBOM
JMHUHA OTHECEHO K CpeHeMY 0011eMy 00pa30BaHUIo.

CopnepxaHue AByX anreOpandeckux JUHUN — «AJreOpandeckue BbIpakeHUS»
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHMIO Y OOyUaroLuxcs
MaTEeMaTHYECKOro ammapara, HeoOXOJUMOTro HJisl peIlleHusl 3aJad MaTeMaTHUKH,
CMEXHBIX MPEIMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3anad. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHWs Y4eOHBIM MaTepual TPYNIHUPYETCS BOKPYT
paloOHaIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUEHUE MAaTEMaTUKU Kak
A3blKa JUISl TIOCTPOEHUST MAaTEeMaTHMYECKUX MOJIENel, OMNMCAHHs IPOLECCOB U
ABIIGHUN peanpHOro Mupa. B 3amaum oOyueHuss anredpe BXOAAT TakkKe
JanbHEHIIee pa3BUTHE AJITOPUTMHUYECKOIO MBIIUIEHHS, HEOOXOAUMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HMH(DOpPMATHKH, W OBJAJCHUE HaBBIKAMU
JIEeNyKTUBHBIX paccyxaeHuil. [IpeoOpa3oBanre cUMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUs, CIOCOOHOCTEN K MaTEMAaTUYECKOMY TBOPUYECTBY.

Conepxxanue GyHKIIMOHAIBHO-Tpa)UUECKON JIMHUM HAlIEJICHO Ha MOJTyYeHHE
oOyJaronMMucs 3HaHUM 0 (PYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTH4eCKOW MOJENn
JUIS OTIMCAHUSl U UCCIIEJOBaHMs Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUN B MPUPOJIE
u obmectBe. M3yueHne martepuana CHocoOCTBYET pPa3BUTHIO Y OO0y4arouIuxcs
YMEHUS MCMOJIb30BATh PA3JIMYHbIE BBIPA3UTENIBHBIE CPEJICTBA SI3bIKA MATEMATHKU —
CJIOBECHBIEC, CHMBOJMYECKHE, TIpaduyeckue, BHOCUT BKIaa B (OPMHUPOBAHHE
MIPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTUH [IUBUIN3ALNU U KYJIbTYpPHI.

CornacHo yueOHOMY TutaHy B /-9 kjaccax wu3ydaercs y4eOHBIH Kypc
«Anredpa», KOTOPBIA BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3leibl COAEPKAHUSA:
«Yucna W BBIUKCHEHMS», «ANreOpandeckue BBIPAKEHUS», «YPaBHEHUS U
HEpaBeHCTBA», «DyHKIINN.

Ha u3yuenue yueOHoro kypca «Anredpa» orsogutcs 306 yacoB: B 7 Kiacce
— 102 4aca (3 yaca B Henento), B 8 kinacce — 102 yaca (3 vaca B Henmelnwo), B 9
kiacce — 102 yaca (3 yaca B Heento).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Yuciia ¥ BBIYHCICHUSA

JpoOu OOBIKHOBEHHBIE M NIECATUYHBIC, TIEPEX0] OT OAHON (OpMBI 3amHUCH
apobeit k aApyroil. IloHsATMe palMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHHE,
VOOPSAOYMBAHUE  PAlMOHANBHBIX 4Ynced. Apudmernyeckue JeHCTBUS ¢
palMOHAIBHBIMYA YMCIIamMu. Pelenue 3aaad U3 peaJlbHOW NPAKTHKW HA 4acTH, Ha
poowu.

CreneHp ¢ HaTypajbHBIM IOKa3aTeJIeM: OIIpelesieHue, NpeoOpa3oBaHUE
BBIPQXEHUI HAa OCHOBE OIpENEICHHMs], 3auch 00ybMX uncen. [IponenTsl, 3anuck
MPOLICHTOB B BUE ApoOH U poOU B BUAE MPOUEHTOB. Tpu OCHOBHBIE 337a4d Ha
IIPOLIEHTHI, PEIICHHE 3aJ1a4 U3 PEaJIbHOM ITPAKTUKH.

[IpuMeHeHne NPU3HAKOB  ACIMMOCTH, PA3jIOKEHHE HA  MHOXKUTEIU
HaTypaJbHBIX YHCEIL.

PeanpHple  3aBUCMMOCTM, B TOM 4Yucile TmpsMas W oOpaTHas
IIPOIIOPLIMOHAIILHOCTH.

AuredOpanvecKue BbIPAKEHU

[lepeMeHHBIE, YNCITIOBOE 3HAYCHHUE BBIPAKECHUS C IIEPEMEHHOM. JlommycTrMBbIE
3Ha4YeHUs NepeMeHHbIX. [Ipencrasiaenue 3aBUCUMOCTI MEXKy BEIMYMHAMU B BUJIE
dbopmynbl. Beraucnenus no popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuUia NpeoOpa3oBaHUs CYMM U
MIPOU3BECHUH, IPABUIIA PACKPBITHS CKOOOK U MPUBEEHUS MOJOOHBIX ClaraeMbIX.

CBOICTBA CTENEHU C HATYPAJIbHBIM MOKA3aTEIIEM.

OpnHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowieHa. CiioKeHue, BhIYUTAHUE,
YMHOXEHHE MHOIOWICHOB. MOpMyJbl COKpAIEHHOIO YMHOXKEHMs: KBaApar
CyMMBl W KBagpar pasHoctu. Popmyiia pa3sHOCTH KBaAparoB. PasyoxeHue
MHOTOYJICHOB HA MHOKUTEIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUEe, KOpEHb YpaBHEHMs, MpaBWia MpeoOpa3oBaHUs YpaBHEHUS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPABHEHMSI, pEIICHHE JIMHEWHBIX YypaBHEHUU. CoOCTaBJIEHHWE YpPABHEHHU MO
YCJIOBHIO 3a7ja4uM. PenieHrne TeKCTOBBIX 3a71a4 C MOMOIIBI YPABHEHUI.

JIuneiiHoe ypaBHEHHUE C JABYMsI MEpEMEHHbIMU U ero rpaduk. Cucrtema AByX
JIMHENHBIX YpPaBHEHUW C JBYMsS IIEPEMEHHBIMU. PelieHue cucTteM ypaBHEHMM
crocoboM moACTaHOBKH. IlpuMepsl pemieHus TEKCTOBBIX 3a7ad C MOMOUIBIO
CUCTEM YPaBHECHUM.

DyHKUNH



Koopaunara Touku Ha npsimoil. UncnoBble MPOMEXKYTKH. PaccTosiHue Mexay
IBYMsI TOYKAMU KOOPAMHATHOMN IPSIMOM.

[IpsimoyronpHast cucrema koopauHat, ocu OX u Oy. Abciucca u opauHara
TOUYKH Ha KOOPJMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMHU.
Urenue rpadukoB peanbHbIX 3aBucumoctei. [lonstue Qynkuun. [padux
¢yukuu. CoiictBa pynkumii. Jluneitnas Qynkuus, e€ rpaduk. I'paduk Qynkunn
y = [x|. I'padpuueckoe perieHne IUHEHHBIX YpaBHEHUH W CHCTEM JHHEHHBIX
YPaBHEHUM.

8 KJIACC

Yuciaa 1 BIYUCTICHUSA

KBanpatubiii kopeHp u3 uucia. [loHsTue 00 HppalMOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST HppalMOHAIbHBIX yucen. CBoiicTBa apu(pMEeTUYECKUX
KBaJPATHBIX KOPHEW U UX MPUMEHEHHE K MPEe0oOPa30BAHUIO YUCIIOBBIX BbIPAKEHUI
Y BBIYHCIICHUSAM. JI€ICTBUTEIBHBIE YNCIA.

CreneHsb ¢ 11eN1bIM TIOKa3aTesieM U €€ cBoiicTBa. CTaHaapTHas 3alKMCh YUCIA.

AuredOpanvecKue BbIPAKEHU

KBampaTHbpiii  TpE€XuieH, pas3loKEHUE KBAAPATHOIO TpEXWIeHa Ha
MHO>KHUTEH.

Anrebpandeckast J1poob. OCHOBHOE CBOMCTBO alreOpanvyeckoll apoowu.
CrnoxeHue, BBIYUTAHHE, YMHOXXCHHE, [ICJICHHE alreOpandecKux ApoOer.
PanmonanbHble BEIpayKEHUS M UX IPe0Opa3oBaHueE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyna KOpHEW KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHNM, CBOIAIIMXCS K JIMHEWHBIM U KBaJIpPaTHBIM.
[Ipocreiimme qpoOHO-pallMOHANIbHBIE YPaBHEHUS.

['padprueckas mHTEpHpeTalds YPAaBHEHUI C IByMsI IEPEMEHHBIMU U CUCTEM
JVHEWHBIX YPAaBHEHHMU C JABYyMS IE€peMEHHBIMHU. lIpuMmepsl pemieHus cucrem
HEJIMHEHHBIX YPABHEHUM C IBYMs IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a/1a4 aNreOpanyecKuM CriocoOOM.

HucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0HON NMEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJJHOM NTEPEMEHHOM.

DyHKIUU

[Tonatne ¢ynkuun. OOnacTy ONpeneneHuss U MHOXECTBO 3HAUCHUI
¢ynkuuu. CiocoOsl 3a1anus PyHKIUH.

I'padux pynxiuu. Urenne cBoiictB GyHKmnu mo e€ rpaduky. [Ipumeps
rpadguKoB QYHKIHMA, OTPAKAIOIINUX PEATTLHBIE TMPOIECCHI.



@DyHKIMY, OINHUCHIBAIOIIKE TNPSIMYI0O M OOpaTHYIO MpPOMOPIMOHAIBHbBIE
3aBHCHMOCTH, uX rpaduku. yukmun Y = X2, y = X3, y = Vx, y=|x|. ['padudeckoe
pelieHre ypaBHEHU U CUCTEM ypaBHEHUH.

9 KJIACC

Yuciaa 1 BIYUCTICHUSA

PanonanpHbie YuCla, UppallMoOHaIbHbBIE YUCIIA, KOHEYHbIE U OECKOHEUHbIE
JeCATUYHbIE ApoOH. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JEHCTBUTEIbHBIE YUCIIA
Kak OeCKOHeuHble JAecsITHUYHBIe ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXAY MHOXKECTBOM JEUCTBUTEIBHBIX YUCET U KOOPJAUHATHOM MTPSAMOM.

CpaBHEHHME JIEWCTBUTENIbHBIX 4HCEN, apU(PMETUUYECKUE JIEUCTBHUS C
JNEUCTBUTEILHBIMUA YUCIIAMU.

Pa3mepbl OOBEKTOB OKPYXAIOIIET0 MHPA, JIUTEIBHOCTh IPOLECCOB B
OKPY’KAIOIEM MUPE.

[Tpubnmxk€HHOe 3HAYCHHE BEIIMYUHBI, TOUYHOCTh MpUOImKeHusl. OKpyIJIeHHEe
yucell. [Ipuknaka u oneHka pe3yiabTaToB BEIYNCICHUMH.

YpaBHeHHs U HEPABEHCTBA

JIuneliHoe ypaBHeHHME. PelieHne ypaBHEHHH, CBOMSIIMXCS K JIMHEHMHBIM.

KBagpaTHoe ypaBHeHue. Pemenue ypaBHEHHM, CBOASIIMXCS K KBAJIPAaTHBIM.
buksanpatHoe ypaBHeHue. [IpumMmepsl pemieHus ypaBHEHUN TPETbEN U YETBEPTOMN
CTEIIEHEW Pa3JI0’)KEHUEM HAa MHOXKUTEIIN.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHMU. PelieHue TEKCTOBBIX 3adad
anreOpanyecKkuM METOJIOM.

VYpaBHeHHe ¢ AByMs NepeMEHHBIMU U ero rpaduk. Pemenue cuctem nByx
JIMHENHBIX YPaBHEHUU C JBYMsI IIEPEMEHHBIMU. Pelienre cucreMm AByX ypaBHEHUN,
OJIHO M3 KOTOPBIX JMHEWHOE, a Jpyroe — BTOpoi creneHu. [paduueckas
WHTEPIPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Perenne TeKCTOBBIX 33714 anreOpanyeckuM CrocoOOM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OAHOW NEpeMEHHOW. PemieHne cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOW IepeMeHHOM. KBagpaTHble HEpaBEHCTBA.
['paduueckass wHTEepmpeTamnusi HEPABEHCTB U CHCTEM HEPABEHCTB C JBYMS
NIEPEMEHHBIMHU.

DOyHKUMH

KBagparuunas ¢ynkuus, e€ rpaguk u corictpa. [lapabona, KoopauHaThI
BEPIIMHBI 1TapaboIbl, 0Ch CAMMETPHH MTapadoJIbI.

I'paduku Gyrxumit: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = x| 1 ux
CBOMCTBA.

YucsioBbIe MOCTEA0BATEIBHOCTH M IIPOIPECCHH



ITonsTe 4YMCIOBON MOCJENOBATEIHLHOCTU. 3aJlaHUE II0CJIEI0BATEIbHOCTH
peKyppeHTHOH hopMyIoi u popmysiol N-To YieHa.

Apudmernueckas u reoMeTpudeckas mnporpeccur. PopMmynbl N-ro 4iIeHA
apu(METHIECKON U TEOMETPUIECKOM MTPOTPECCUM, CYMMBI IEPBBIX N YJICHOB.

N300paxeHne YICHOB apU(PMETHUECKON U TEOMETPUUYECKOW MPOTPECCHit
TOYKaMH Ha KOOPJAWHATHOM IUIOCKOCTH. JIMHEWHBIA M SKCIIOHEHIMAIBHBIA POCT.
CJ105kHBIE€ TIPOLICHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOTI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yabTaThl OCBOCHUS MNPOrpaMMbl ydyeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIUTAHME:

IPOSIBJICHMEM MHTEpeca K IMPOLUIOMY M  HAaCTOSIIEMY POCCHHUCKOU
MaTE€MaTUK{, LEHHOCTHBIM OTHOUIEHHWEM K  JOCTH)KCHMSIM  POCCHUMCKHX
MaTeMaTUKOB M POCCUMCKOW MAaTeMaTHYECKOW IIKOJBI, K HCIIOJIb30BAHUIO JTHUX
JOCTH)KEHUW B IPYTUX HAYKaX U MPUKIAJAHBIX cepax;

2) rpa;kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U pealn3aluu €ro
OpaB, NpPEJICTaBICHUEM O MaTeMaTHYEeCKMX OCHOBaX (PYHKIHOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SABJIEHUMN, NPOUEAYp TpakJIaHCKOro oOiiecTBa (HampuMmep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C NIPaKTUYECKUM MPUMEHEHHEM JOCTHKEHUN HAyKH, OCO3HAHUEM Ba)KHOCTHU
MOPAJILHO-3THYECKHUX ITPUHIUIIOB B ACSITEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B PpEIICHUHM NPAKTUYECKUX 3aaad
MaTeMaTUYeCKOW HANpaBJICHHOCTH, OCO3HAHMEM Ba)XXHOCTU MAaTEMaTUYECKOTO
o0pa3oBaHMsI HAa MPOTSHKEHMM BCEHM JKU3HU MJIs YCHEIIHOW MpodeccHOHaIbHOM
JESTeIbHOCT M PAa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
IOCTPOECHUEM MHAMBHUAYAIBHON TPAaEKTOPUH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCIIMTAHME:

CIIOCOOHOCTBIO K SMOLIMOHAJBHOMY M 3CTETUYECKOMY  BOCIPHUSATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyXICHUH, YMEHUIO BHUJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOTI'0 MO3HAHUS

OpUEHTalMel B JIEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HbIX
Mpe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS YEJOBEKa, MPUPOJBI U
oOmiecTBa, MOHMMAaHUEM MaTEeMaTHUYECKOW HAyKH Kak CQepbl 4YeloBeYeCKOn
NEeSATEIBbHOCTH, ATANOB €€ Pa3BUTUS WM 3HAYMMOCTHU JJIA PA3BUTHUS IIUBUIIU3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKW U MAaTEeMaTHYE€CKOW KyJIbTYpOHl Kak CpelICTBOM
NO3HAHUSA MHpPA, OBJIAJICHUEM MPOCTEUIIMMH HAaBBIKAMHU HCCIEI0BATEIbCKON
NESTEIbHOCTH;



6) ¢usuveckoe BocnuTaHue, (GOopMUPOBAHHE KYJLTYPbI 310POBbSI H
3MOLMOHAJIBLHOIO 0JIaronoJIyYns:

TOTOBHOCTBIO TMPUMEHSITh MAaTeMaTHYECKHE 3HAHUS B HMHTEPECaX CBOETO
3I0pOBbsl, BEACHHUS  3J0pOBOr0  oOpa3a KM3HH (300pOBOE  MHTAHME,
cCOQIaHCUPOBAHHBIM pEXUM 3aHIATHH M OTAbIXa, peryispHas Qusndeckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKa pedIeKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY U TaKOT'O K€ MpaBa IPyroro 4ea0BeKa;

7) 3K0JI0THYeCKOe BOCTUTAHUE:

OpUEHTAIlMEH Ha MPUMEHEHUE MaTeMaTUYeCKUX 3HAHUW ISl PEIICHUS 3a/1au
B 00JacTH COXPAaHHOCTH OKpY>KalolleH cpeipl, IJIAaHUPOBAHUS TOCTYNKOB U
OLIEHKM HMX BO3MOXHBIX MOCIEICTBUI I OKPYXAKIIEH Cpeabl, OCO3HAHHEM
rJ1I00aJIbHOTO XapaKTepa dKOJIOTUUECKHUX MPOOJIEM U MyTel UX PelIeHUs;

8) amanTanMsi K M3MEHSIOIMMCS YCJIOBHSIM COIMHAJIBbHOW M NPHUPOTHOI
cpenbl:

TOTOBHOCTBIO K JEUCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO JEATEIIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS y NPYTUX JIOJAEH, MpuoOpeTaTh B COBMECTHOW JEATEIbHOCTU
HOBBIC 3HaHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA JIPYTHUX;

HEOOXOJUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIHpOBaTh MU, IOHATHS, TUIIOTE3bI 00 OOBEKTAX U SIBJICHUSX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JCHUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMIO KakK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHUPOBATH
NpPUHUMAEMbIe PEIICHUs] U JACHCTBUSA, (POPMYIHPOBATH U OIEHUBATh PUCKU U

MOCJIEICTBUS, (POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUA

ba3oBble JJornueckue aeicTBUA:

e BBIBIISITH U XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKK MATEeMaTHUYECKUX
OOBEKTOB, TOHSATHI, OTHOLIEHUN MEXIy TMOHATUSAMHU, (HOPMYIUPOBATH
ONpENENEeHUs] IOHATHUW, YCTAHABIMBATh CYIIECTBEHHBIM  IMPU3HAK
KJ1accu(uKanuy, OCHOBAaHUS JUIsl OOOOUIEHUS M CpaBHEHUS, KpPUTEpUU
MIPOBOJIMMOTI0 aHAJIN3a;

e BOCIpPUHUMATH, (QOpMyIHpPOBaTH U  MNPeoOpPa3OBBIBATH  CYKICHUS:
YTBEPAUTENIbHbIE W OTPUIIATENIbHbIE, €IWHUYHBbIC, YacCTHbIE M O0OIIHe,
YCIIOBHBIE;



BBISIBJIAITH ~ MAaTEMAaTHMYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
npoTtuBopedrss B (pakTax, AAaHHBIX, HAOMIONEHUSX U YTBEPKICHHSIX,
npemiaraTh  KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUN;

JienaTh BBIBOABI C HWCIIOJIH30BAHUEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

paz0OupaTh J10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUH (IIPSMBIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSITEJIbHO HECIOXHBIE J0Ka3aTeIhCTBa
MaTeMaTH4ecKnXx (haKTOB, BBICTPAWBATh APTYMEHTAIMIO, TIPUBOIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHuss y4eOHOM 3amaud (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOUpATh HauboJee TMOAXOIANIMI ¢ Yy4ETOM
CaMOCTOSATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarejibcKkue A1eiCTBUA.

UCIIOJIb30BaTh BOMPOCHI KaK MCCJIEIOBATENHLCKUI MHCTPYMEHT MO3HAHUS,
dbopMyapoBaTh BOMPOCH], (UKCHPYIOIIUME MPOTUBOpEUne, Mpodiemy,
CaMOCTOSATENILHO YCTAaHABIIMBaTh HMCKOMOE U JaHHOE, (HOPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY HECJIOXKHBIN
OKCIIEPUMEHT,  HEOOJbIIOE  HCCIEAOBaHHWE IO  YCTAHOBJICHHUIO
OCOOCHHOCTEH MaTEeMaTHYCCKOTO0 OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOi;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHHS U BBIBOBI TIO pe3yibTaTam
MPOBENEHHOTO HAOJIOCHUS, WCCICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHUE TPOIIECCa, a TaKKe BBIJIBUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pab6ora ¢ undgopmanmei:

BBISIBIIATH HEIOCTATOYHOCTh M HM30BITOYHOCTh HH(POPMAIMH, TAaHHBIX,
HEOOXOMMBIX IS PEIICHUS 3a]1a49H;

BBIOMpATh, aHAJIM3UPOBATh, CHCTEMATH3UPOBATh W HWHTEPIPETUPOBATH
UH(OPMAITUIO PA3TUIHBIX BUIOB B (OPM IIPEICTABIICHHUS,

BBIOMpaTh GopMy TMpeAcTaBiIeHUS HHPOpMAIMM H WLUIIOCTPUPOBATH
perraemMbie 3aJladyd  CX€MaMH, JuarpaMMaM#, WHOM Trpadukod W HX
KOMOWHAITUSMU;

OIICHMBATh HAAEKHOCTH WH(OOPMAIMU TI0 KPHUTEPUSIM, MPEATIONKCHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMmyHMKaTHBHBIE yHUBEPCAJIbHbIE y4eOHbIe AeiiCTBUS:



BOCIPUHUMATh U  (OPMYJIHpPOBaTh CYKIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIICHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHHSI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
XOJTy pellIeHus 3ajaul, KOMMEHTHPOBATh MOTYYCHHBIN pPe3ybTarT;

B X0JIe 00CYKJIeHUS 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYK1aeMOM TEMBI,
npo0JieMbl, perraeMoi 3a/1a4uu, BICKa3bIBaTh UJIEH, HAIICJICHHbBIE HAa TIOMCK
pELICHUs, COINOCTAaBIATh CBOM CYXJICHUA C CYXACHUAMH JIPYTHX
YYaCTHUKOB JHajiora, oOHapyXUBaTh PA3JIMYUE M CXOJACTBO MO3UIMIL, B
KOPPEKTHOM popme popMyaHpoBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  PEHIEHWs  3aJadd,  SKCIEPUMEHTA,
UCCIICJIOBaHMsI,  MPOEKTa,  CAMOCTOSTENTbHO  BBIOMpAaTH  Qopmar
BBICTYIUICHHUS C YU4ETOM 3a/1ay MPE3eHTAUU U 0COOEHHOCTEN ayIUTOPHH;
NOHMMAaTh W HCHOJb30BaTh  INPEUMYLIECTBA  KOMAHIHOM U
UHAMBUIYaJIbHOM paboThl MNpU pPELIEHUU YYEOHBIX MAaTEMaTHYECKHX
3a1ad;

IPUHUMATD 1€1b COBMECTHOW JESATENILHOCTH, TJIAHUPOBATh OPTraHU3ALINIO
COBMECTHOI paboThl, pacupelneisiTh BUAbl padOT, OroBapUBAaThCA,
o0Cy>KIaTh IPOLECC U pe3ysIbTaT padoThl, 0000IIaTh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpPyNIOBbIX (opmax paboTsl (00CyXaeHus, 0oOMeH
MHEHUSIMH, MO3TOBBIC IITYPMBl W JApPYTUE), BBIMOJHATH CBOIO YacTb
paboThl U KOOPAMHUPOBATH CBOM JIEUCTBUA C JPYTMMH YJI€HAMU KOMAaH/IbI,
OLICHMBAaTh Kauye€CTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT MO KPUTEPHUSM,
c(opMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryiasiTuBHbBIC YHUBEpPCAJIbHbIC Y4eOHbIE ACHCTBUS
Camoopranuzanus:

CaMOCTOATENILHO COCTAaBJIAThH IUIAH, AJITOPUTM PEIICHUS 3a/auu (WU €ro
4acTh), BBIOMpATH CIOCOO pEIICHUs C YYETOM HMEIOUIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATb U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTpOJII), AMOIMOHAJIbHbINA HHTEJLJIEKT:

BIAJCTh CHOCOOAMU  CaMOTNPOBEPKH, CAMOKOHTPOJIA TMpolecca |
pe3ysbTaTa pelieHus MaTeEMaTHYeCKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh IPH PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B JIESITEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTH IOCTABJICHHOM LEIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKEHUS WM HEJOCTIKCHUS T1EJTH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY.



IHPEIMETHBIE PE3YJIbTATDBI

K xoHiy oOyuenuss B 7 KJjacce OOyYarolIMiiCS TMOJYyYUT CIEAYIOIIHE
MIPEAMETHBIE PE3YIIBTATHI:

Yucsia v BBIYUCITICHUS

BbInonHATh, codyeTass YCTHbIE M NHChbMEHHbIE MNPUEMBI, apuPMETHUECKUE
JNEUCTBUS C PallMOHATIbHBIMU YUCIAMU.

HaxonuTh 3Ha4YeHUS YHCIOBBIX BBIPAKCHHUH, MPUMEHSATH Pa3HOOOpa3HBIC
CIOCOOBI ¥ MPUEMBI BBIUMCICHUS 3HAYCHUHN NPOOHBIX BBIPAKCHHMA, COJIEPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTh OT 0AHOM (HOPMBI 3aMKMCH YUCEN K APYroi (mpeoOpa3oBHIBATH
JECITUUHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO JCCATUYHYIO IPOOB).

CpaBHUBaTh U YNIOPSA0YMBATH PAllMOHAIBHBIEC YUCIIA.

OKpyIJIsTh Yuca.

BBINOMHATS TPUKHUIKY U OLIEHKY PE3YyJIbTaTa BRIUMCICHUHN, OLIEHKY 3HAYCHUM
YUCJIOBBIX BBIPAKCHHUI. BBIMOIHATE ACHCTBHS CO CTENEHSMH C HATypajJbHBIMU
MOKa3aTEISIMHU.

[IpuMeHsATh  NpPU3HAKK  JACIMMOCTH, PpA3JIOXKEHUE HA  MHOXKHUTEIU
HaTypaJbHbIX YHCEIL.

Pemiatb mpakTUKO-OPUEHTHUPOBAHHBIE 33/1aud, CBSI3aHHBIE C OTHOILIEHUEM
BEJIMYMH, MNPONOPLHOHAIBHOCTHIO BEJIMYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3ynbTaThl PElIeHUs 3aa4 ¢ YYETOM OrpaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX 0OBEKTOB.

AnredpanvecKue BbIPAKEHUS

Hcnonb3oBaTh anreOpanyecKkyto TEPMHUHOJIOTHIO M CUMBOJHUKY, MPUMEHSThH
e€ B mpoliecce OCBOEHUS yueOHOro MaTepuarna.

HaxoauTh 3HaueHusi OYKBEHHBIX BBIPAXXCHUW MPH 3aJaHHBIX 3HAYCHUSIX
[EPEMEHHBIX.

BolmonHAT,  mpeoOpa3oBaHUs  LEJIOr0  BBIPAXKEHHUS B~ MHOTOWIEH
MIPUBEJICHUEM TTOJIOOHBIX CIAraeMbIX, PACKPHITHEM CKOOOK.

BbINONHAT yMHOXKEHHWE OJHOYIECHA HAa MHOTOWIEH W MHOTOWIEHa Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIbI KBaJpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OCylIeCTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C MOMOILBIO
BBIHECEHUSI 32 CKOOKM OOIEro MHOXHTENS, TPYHNIUPOBKH ClIaraeMbIX,
npuMeHeHus: (HOPMYJT COKPAIIEHHOTO YMHOKEHHUS.

[TpumensaTs mpeodpa3oBaHUsI MHOTOWICHOB JIJIsi PEIICHUS Pa3TUYHBIX 3a/1a4
13 MAaTEMATHKH, CMEKHBIX ITPEAMETOB, U3 PEaIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU IIOKAa3aTEIsAMHU IS
npeoOpa3zoBaHusl BHIPAKEHH .



YpaBHeHUS U HEPABEHCTBA

Pewmlaty JMHENHBIE YpaBHEHUA C OJHOM INEPEMEHHOW, NMPUMEHSA IpaBUiIa
Iepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIIbLHOMY emy. [IpoBepsTh, sSBIIIETCS
JIM YUCJIO KOPHEM YpaBHEHHS.

[IpumeHsTh rpaduyecKre METOJIbI IPU PEIICHUH JIMHEWHBIX YPABHEHUN U HX
CUCTEM.

[logOupaTe npuUMepbl Map 4YUCEN, SBIAIONIMXCS PEIICHHEM JUHEHHOTrOo
YPAaBHEHUS C ABYMSI IEPEMEHHBIMMU.

CTpouTh B KOOPIMHATHOW TIUIOCKOCTU TpaduK JIMHEHHOTO YypaBHEHUS C
IBYMSI TIEPEMEHHBIMH, TOJIB3YSICh TpadUKOM, TPHBOJIUTH MPUMEPHI PEIICHUS
YpaBHEHUSI.

PemaTte cucremsl AByX JIMHEWHBIX YPABHEHUM C ABYMsI IEPEMEHHBIMU, B TOM
quciie rpaduyecKu.

CocraBnsaTh W pemaTh JMHEHHOE YPAaBHEHUE WIM CHUCTEMY JIMHEHWHBIX
YPaBHEHMM 110 YCJIOBHUIO 33Jla4yd, HWHTEPIPETHUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a1a4M MOJy4EHHBIN pe3yJIbTarT.

DOyHKIUA

N300paxkath Ha KOOPAMHATHON MPSAMOM TOYKU, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HTHTEPBAJIbI, 3aIIACHIBATh YUCIOBBIE IPOMEKYTKHU HA
aredpanvdeckoM si3bIKeE.

OTMeuaTh B KOOPJMHATHOM MJIOCKOCTH TOYKH IO 3aJlaHHBIM KOOpJIMHATaM,
cTpouTh rpaduku TuHEHHBIX GyHKIMH. CTpouTh rpaduk GyHKINHA Y = [X|.

OnuceiBaTh C TMOMOINIBIO (YHKIMA W3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSHHUE, IIEHA, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOAUTENIBHOCTD, BpEMs, 00BEM pabOTHI.

Haxonutb 3HaueHre GyHKIIMH 110 3HAYSHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MPeACTaBICHUS W aHalv3a WHdOpMaIuwy,
M3BJIEKATh U MHTEPIPETUPOBATh HH(OPMAIUIO U3 TPaPUKOB pealbHBIX MPOLECCOB
Y 3aBUCHMOCTEH.

K xoHmy oOyuenuss B 8 kJjlacce OOYyYarONIMICA MOJYYHUT CIEAYIOIIUE
MPEIMETHBIE PE3YJIbTATHI:

Yuciia 1 BIYMCICHUASA

Hcnonb30BaTh HayalbHbBIE NMPEACTABICHUS O MHOXECTBE JCHCTBUTENBHBIX
YUCeN ISl CPABHEHMSI, OKPYTJICHUS U BBIUMCICHUHN, N300paxaTh TCUCTBUTEIHHBIC
Yyyciia TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpuMeHsAT, TOHSATHE apU(DMETUYECKOrO0 KBaJPATHOTO KOPHS, HAXOAUTh
KBaJpaTHbIE KOPHH, UCIOIB3YS TMPU HEOOXOJUMOCTH KaJbKYJSTOP, BBITTOIHSTH
mpeoOpa3oBaHUs BBIPAKECHUM, COJEPXKAIIUX KBAJApAaTHBIE KOPHU, HCTIOIB3YS
CBOMCTBA KOPHEM.



Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEI C MOMOIIbIO JECATUYHBIX
npobeit u creneneit uncia 10.

AnredOpandecKkue BbIPAKEHUSA

[IpuMeHAT, TMOHSTHUE CTENEHU C IEeJbIM I[OKAa3aTeleM, BBIMOJHSTh
peoOpa3oBaHUsl BEIPAKEHUH, COIEPKAIIMX CTEIICHHU C LIEJIBIM [TOKa3aTeNIeM.

BBITIONHATE TOXECTBEHHbIE MPE0OpPa30BaHMS PAIIMOHATBHBIX BBIPAXKEHUN
Ha OCHOBE IPaBUJI ICUCTBUI Ha/Jl MHOTOUYJICHAMH U aJIreOpanyecKUMH IPOOSIMH.

PacknaapiBaTh KBaAPATHBIN TPEXWICH HA MHOXKHUTEIIH.

[IpuMeHsTh MpeoOpa30BaHUs BHIPAXKECHUM JJIsI PEIICHUST PAa3IMYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiaty nMHEMHBIE, KBaJpaTHbIE ypaBHEHUS U pallMOHAJIbHBIC YpaBHEHWS,
CBOJISILIMECS K HUM, CHCTEMBI IByX YPaBHEHHI C IBYMS IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHU U CUCTEM YpPAaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpaUUeCKUX MpeACcTaBlIeHU (yCTaHABIUBATh, UMEET
JM ypaBHEHUE WJIM CHUCTEMa YPAaBHEHUW PEIICHUS, €CJIM UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT clioBeCHON (POPMYIUPOBKH 3a/lauu K €€ anredpandecKkon
MOJEIIA C TIOMOIIBIO COCTaBJICHUS YPAaBHEHUS WM CHUCTEMbl YpPaBHEHHIA,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJlauy MOJIyYEHHBIN pe3yybTarT.

[IpuMeHATh CBONCTBAa YHCIOBBIX HEPABEHCTB JJIsi CPAaBHEHMUSI, OIICHKU,
peliaTh JIMHEWHbIE HEPABEHCTBA C OJHOM NEPEMEHHOM M MX CHCTEMBI, JaBaTh
rpadUyuecKyr0 WLTIOCTPAIIMI0 MHOXKECTBA PEUICHUIHEPABEHCTBA, CHUCTEMBI

HEPaBEHCTB.

DOyHKIUU

[ToHrMaTh W HUCMOJB30BaTh (PYHKIIMOHAIBHBIC TOHSATUSA U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE O0O03HAUYCHUS), OMPENEATh 3HAUCHHE (DYHKIMHU IO 3HAYCHHIO
apryMeHTa, ONpeAesaTh CBOMCTBA PYHKIIUHU IO €€ rpaduKy.

Crpoutb rpaduku 31eMeHTapHbIX (YHKIIHUNA BUJA:

y=kix,y=x2,y=x3y =[x,y = VX, OIMCBHIBATH CBOWCTBA YHCIIOBOM
byHKIIMU 110 €€ TpaduKy.

K xoHmy oOyueHuss B 9 kJjacce oOydYaromMiics TMOJYyYUT CIICAYIOIIHE

MPEIMETHBIE PE3YIbTATHI:

Yucsia v BbIYMCICHUSA

CpaBHUBATh U YIOPSAOYMBATH PAllMOHAIBHBIE M HppaAllMOHAJIbHBIC YHUCIIA.

Beinmonuate apudmMeruueckue JEHUCTBUS € pallMOHAIBHBIMU YHUCIAMU,

coyeTass YCTHbIE U TIUCbMEHHBIE TMPUEMBI, BBIIOIHATh BBIYUCICHUS C
HMppalMoOHaIbHBIMU YHCIAMH.



HaxoauTe 3HaueHusi CTENEHEW C LEJIbIMA [OKa3aTesIMU U KOpPHEH,
BBIYMCIIATh 3HAYEHUS YHCIOBBIX BBIPAKECHHI.

OKpyrJisiTh IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKUAKY PE3YJIbTaTa
BBIYUCJIEHUI, OLIEHKY YMCIIOBBIX BBIPAKECHUIA.

YpaBHeHUS U HEPABEHCTBA

Pemiate JIMHENHBIE W KBaJApPATHBIE YPAaBHEHUS, YPaBHEHUsS, CBOMSIIHECST K
HUM, IPOCTEHIIINE APOOHO-PAIIMOHANIbHBIE YPAaBHEHHUS.

Pemate cucremsl IByX JIMHEWHBIX YPAaBHEHUM C JABYMS INEPEMEHHBIMU H
CUCTEMBI JIByX YPAaBHEHHIA, B KOTOPBIX OJJHO YPaBHEHHUE HE SIBJIACTCA JIMHEWHBIM.

Pemiath TEKCTOBbIE 3aJayu  aJireOpamndeckum Croco0OM C  MOMOUIBIO
COCTABJICHHS YPABHEHHUS UJIM CUCTEMBI JIBYX YPaBHEHUU C ABYMS IEPEMEHHBIMH.

[IpoBOIUTE MpOCTENIINE UCCAEAOBAHUS YPABHEHUM U CUCTEM YpPaBHEHHI, B
TOM YHCJI€ C IPUMEHEHHUEM IrpapuuecKuX NpeCcTaBlIeHUH (yCTaHaBIUBAaTh, UMEET
JY ypaBHEHUE WA CUCTEMAa YPABHEHUM PELICHUs, €CIU MMEET, TO CKOJbKO, U
npouee).

PemaTe nMHElHbIE HEPAaBEHCTBAa, KBAJpPAaTHBIE HEPABEHCTBA, M300pakaTh
pelIeHEe HEPABEHCTB HA YMCIIOBOW IMPSAMOM, 3allMCHIBATH PELICHUE C IOMOIIBIO
CHUMBOJIOB.

Pemate cucTeMbl JIMHEHHBIX  HEPAaBEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKJIIOYAIOUIME KBAJAPAaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMbI
HEPABEHCTB HAa YKMCIIOBOM MPSIMOM, 3alIMCBIBATH PELIEHUE C IOMOLIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEILIEHUU PA3IMYHBIX 3a/1a4.

DOyHKIUU

Pacnio3HaBate (QyHKIMM U3y4yeHHbIX BHUJOB. lloka3piBaTh cXeMaTHUECKH

PAaCIONIOKEHNE Ha KOOPAMHATHOMN TUIOCKOCTH rpadukoB (yHKimii Buma: Y = KX, y
=kx+b,y=kix,y=ax2 + bx +c,y=x3,y=x, ¥y = |x|, B 3aBucHMOCTH OT
3Ha4YCHUN KOA()PUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crtpouth 1 M300paxkaTh CXEMAaTUYECKHU TpaUKU KBAJIpaTUUHBIX (DYHKITHA,
OTHCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKITUH MO UX Tpadukam.

Pacrio3naBaTh KBaipaTUIHYIO QYHKITHIO 110 (hOpMYJIE, IPUBOIUTEH IPHUMEPHI
KBaIPATUIHBIX (YHKIIUHA U3 peaTbHOM KU3HHU, PU3UKH, TCOMETPHH.

YucioBbIe MOCI€10BATEIHLHOCTH U POrPeccuu

Pacro3naBaTh apu(PMETHYECKYI0 M TEOMETPUYCCKYIO TIPOTPECCHH  TIPH
Pa3HBIX CI0CO0aX 3a/1aHMsI.

BBIONTHATE ~ BBIYKMCIICHUS C  HWCIOJB30BaHUEM (opMysa N-ro  WieHa
apu(pMETHIECKON ¥ TEOMETPUUECKOUN MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300paxkaTh 4IE€HBI TMOCIEIOBATEILHOCTH TOYKAMHU HA KOOPJIWHATHOU
TJIOCKOCTH.



Pemarp 3amauM, CBSi3aHHBIE C YUCIIOBBIMM IOCIEIOBATEIBHOCTSAMHU, B TOM
YHClie 337a4d U3 pealbHON JKU3HH (C UCIIOJIb30BAHUEM KaJbKYJIATOPA, IUPPOBBIX
TEXHOJIOTHM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuectBo 4yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB H TeM (uudposbie)
Ne n/n Kontpoabueie | IIpakruueckue
NMPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Yucna v BerunciieHus. ParmoHanbHeIe bubmmoreka [IOK
1 25 1
qucia https://m.edsoo.ru/7f415b90
bubnnorexa [JOK
2 AJIreOpaTeCKHe BLIpaxCHIA 21 1 https://m.edsoo.ru/7f415b90
bubnnorexa [JOK
3 Y paBHCHHS U HCPABEHCTBA 20 1 https://m.edsoo.ru/7f415b90
but6mmoreka [JOK
4 Koopunatet i rpaguich. Dyrkumn 24 1 https://m.edsoo.ru/7f415b90
but6mmoreka [JOK
I1 1
> OBTOpeHHeE 1 06obwenHe 6 https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 5 0




8 KJIACC

KoanuectBo 1yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrtpoasubie | Ilpakrunyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchbl
bubnnorexa [JOK
1 Uucna u Berurcienus. KBagpaTHeie KopHU 15 https://m.edsoo.ru/7f417af8
9 Yucna u Berauciieans. CTEIeHb C HeJIbIM 7 bubnuorexa [JOK
MoKa3areyeM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BIPaKEHHSL. 5 1 bubnuorexa [LIOK
KBanpaTHbiii TpExuiieH https://m.edsoo.ru/7f417af8
4 AnreGpanyecKue BhIPaKEeHUSI. 15 1 bubmmoreka [JOK
Anrebpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBA. KBasipaTHbie 15 1 bubnnoreka [IOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [JOK
YpaBHEHH https://m.edsoo.ru/7f417af8
bu6mmotexka I[IOK
7 .H 12 1
VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f417af8
but6mmoreka [JOK
) .
8 YHKLHH. OCHOBHBIE TIOHATHS > https://m.edsoo.ru/7f417af8
bu6nmorexa [IOK
o DyrKumn. Hncnossie pyniumH d https://m.edsoo.ru/7f417af8
bubnunoreka [IOK
10 TosToperme 1 00oOuIeHe 0 1 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 102 5} 0




9 KJIACC

KoanuectBo 1yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB M TeM uudpoBbIie
Ne i/ P Konrpoasubie | IIpakTnuyeckue (1ucpp )
NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchbl
1 Yucina v BerurciieHus. JleicTBUTEIbHbBIC 9 bu6mmorteka [IOK
yucia https://m.edso0.ru/7f419d08
9 YpaBHEHUS 1 HEPABEHCTBA. Y PABHEHHUS C 14 1 bubnuorexa [JOK
OJIHOM IIEPEMEHHOU https://m.edso0.ru/7f419d08
3 VYpaBuenus u HepaBeHcTBa. CHCTEMBI 14 1 bu6nuoreka [IOK
yYpaBHEHUI https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6nmmoreka [IOK
> Oymrum 16 1 https://m.edsoo.ru/7f419d08
bu6mmorexa [IOK
1 1
6 YucioBbIe MOCIIEI0BATEIbHOCTH 5 https://m.edso0.ru/7f419d08
7 IToBTOpenue, 060061IeHNE, CUCTEMATH3AIHS 18 1 bubnnorexa [HOK
3HAHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 102 6 0
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