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MNOSICHUTEJIbBHAS 3ATIMCKA

[Iporpamma mo anrebpe Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
COCTaBJICHa Ha OCHOBE TpeOOBaHM K pe3yibTarTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUs, MPEACTaBICHHbBIX
B ®I'OC OO0, denecpanbHOM pabodeii IporpaMMbl IO YYCOHOMY HPEAMETY
«Marematukay, a Takxke deaepanbHOi padouelt mporpaMMbl BOCITUTAHMSL.

AnreOpa sABISE€TCA OJHMM €3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHusi: OHa 00ECIeUYnBaeT U3YUCHHUE APYTUX AUCIMILINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK M TYMaHUTapHOTO IIMKJIOB, €€ OCBOEGHHWE HEOOXOAUMO JUIs
MIPOJIOJDKEHUST 00pa30BaHUS M B MMOBCEAHEBHOM KU3HU. PazBuTHe y 00ydJaronmxcs
HAayYHBIX TIPEJICTABICHUN O TMPOUCXOXKICHUM W CYITHOCTH areOpandecKux
abcTpakimii, cnocode OTpakKeHHUsI MATEMAaTUYECKON HAYKOW SIBIIEHUN U MPOIECCOB
B TpHUpOJAEe U OOIIECTBE, POJIM MATEeMAaTHUYECKOTO MOJCIMPOBAHMS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
M Ka4eCTB MBINUICHHS, HEOOXOAMUMBIX ISl aalTalldid B COBPEMEHHOM ITH()POBOM
oOmectBe. M3yuenue anreOpbl 0OeceurMBAET pa3BUTHE YMEHUS HaOIIOAaTh,
CpaBHMBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIILUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTH CBOW JICUCTBHUSI U BBIBOJIBI,
dbopmynupoBaTh yTBepkIeHus. OCBOCHUE Kypca anreOpsl 00ecnedynBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUS OOYYAIOIIMXCSA: OHH MCHOJB3YIOT JEAyKTHUBHBIC U
WHIYKTUBHBIC PacCYyXXACHHS, 0000IICHNEe W KOHKPETH3AIMI0, abCTparupoBaHue |
aHanoruto. OOyueHue  anreOpe  MpeArnojaraeT  3HAUYUTEIbHBIM  O0BEM
CaMOCTOSITEJILHOM ~ JIESATENHHOCTH OOYYAIOIIUXCS, T0ITOMY CaMOCTOSTEIHLHOE
pEIIeHHE 3a/1a4 SBJISETCS peau3aluel e TEIbHOCTHOTO MPUHIINATIA 00 YICHHSI.

B cTpykType mnporpamMmmbel ydeOHOTO Kypca «Anrebpa» maiIs OCHOBHOTO
oO1mero o6pa3oBaHUsi OCHOBHOE MECTO 3aHUMAIOT COJIEP)KATEITbHO-METOANYECKHE
muHuU: «Yucna U BRIYUCICHUSY, «ANTeOpandecKie BBHIPAKECHUSD», «YPaBHEHUS U
HepaBeHCTBay, «Dynkuum». Kaxnmas w3 3TUX coaepKaTelIbHO-METOTUYECKUX
JUHUHN pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET M3YUYCHUS Kypca, B3aUMOJICUCTBYS C
IPYTUMU €ro JIMHUsAMU. B Xxoje u3yueHuss ydeOHOro Kypca OOy4aroluMmcst
MPUXOJUTCS JIOTUYECKU PACCYk AaTh, HUCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIM
s3pIK. B cBS3M ¢ 3TUM B mporpammy ydeOHOro Kypca «Asredpa» BKIIOYECHbI
HEKOTOpPHIC OCHOBBI JIOTWKH, TIPEJCTAaBICHHBIC BO BCEX OCHOBHBIX pa3feiiax
MaTeMaTHU4eCKOro 00Opa30BaHMs M CIOCOOCTBYIOIIME OBJIAJICHUIO OOYyYarOUTUMUCS
OCHOB  YHUBEpPCAJIBHOIO  MaTemaThdeckoro  s3bika.  CoaepkareabHOM |
CTPYKTYpHOH OCOOCHHOCTBbIO Yy4yeOHOTO Kypca «Anredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxanue nuHHM «UuWcia ¥ BBIYMCICHHUS» CIY)KAT OCHOBOM  JIJIst
JABHEHUINIET0 M3YYCHHUS MATEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYJarOIIMXCS
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JIOTHYECKOTO MBILIUIEHUS, (POPMUPOBAHUIO YMEHUS MOJIB30BAaThCS AlTOPUTMAMH, a
TaK)Ke MPUOOPETEHHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOJMMBIX IS MOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATUS O YUCJIE HA YPOBHE OCHOBHOTO OOIIEr0 OOpa30BaHMS
CBS3aHO C pPAIMOHAILHBIMU M UPPALMOHAIBHBIMU YHCIaMU, (HOPMHUPOBAHHUEM
MIPEICTABICHUN O JECWCTBUTEIBHOM YHCIE. 3aBEPIICHUE OCBOCHHS YHCIOBOU
JIMHUM OTHECEHO K cpeiHeMy 001eMy 00pa30oBaHHUIO.

Copeprxanue IByX anreOpandecKux JHHUN — «AJTeOpandecKrue BRIPAKCHHS
U «YpaBHEHHUS M HEPAaBEHCTBA» CIIOCOOCTBYET (DOPMHUPOBAHHIO Y OOYUAIOIIUXCS
MaTEMaTHUYECKOro arrmapaTa, HeOOXOJMMOTO Jisi pelIeHUs 3aJad MaTeMAaTUKH,
CMEXHBIX TPEAMETOB U TNPAKTUKO-OPUEHTHUPOBAHHBIX 3amad. Ha yposHe
OCHOBHOTO 001Iero o0pa3oBaHusi Y4eOHBI MaTepuall TPYNIUPYETCS BOKPYT
palMOHANBHBIX BBIpAKEHUH. AnreOpa IeMOHCTPUPYET 3HAaYCHHE MATEMaTHKU Kak
A3bIKa IS TIOCTPOCHHS MAaTEMaTHYECKUX MOJIETe, OMHCAHWA TMPOIECCOB U
ABJIEHUI peajmpbHOro Mupa. B 3amaum oOyueHus anredpe BXOIAT TaKkKe
JajpHelIIee pa3BUTHE AJTOPUTMUYECKOTO  MBIIUICHUS, HEOOXOIUMOro, B
YaCTHOCTH, JJISi OCBOEHHS Kypca HH(POPMATUKH, W OBIAJCHHUE HABBIKAMH
JIeTyKTUBHBIX paccyxkaeHuid. [IpeoOpa3zoBanre CUMBOIBHBIX (OPM CHOCOOCTBYET
Pa3BUTHUIO BOOOPaXEHUsI, CHOCOOHOCTENW K MaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIBHO-TPAPUUYECKON JTMHUM HAIICJICHO Ha TMOJy4YeHHUe
OoOyYarOIIMMHKCS 3HAHUN O (PYHKIUSAX KaK BaKHEWIIIEH MaTeMaTHYeCKOW MOJenH
JUI OTIMCAHUsl M MCCIEI0OBaHUs pa3HOOOPa3HBIX MPOLIECCOB U SIBJICHUN B MPHUPOJE
U oOmectBe. M3yueHne Marepuana CIOCOOCTBYET Pa3BUTHIO y OOYYarOIIUXCS
YMEHHSI UCTIOIB30BaTh PA3IMYHBIC BHIPASUTEIBHBIC CPEICTBA SI3bIKA MAaTEMATHKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, Trpauueckue, BHOCUT BKJIaJ B (POPMHUpPOBAHHE
NPEJICTaBIICHUH O POJIM MAaTEeMAaTHKHU B Pa3BUTUHU ITUBUIIU3ALIUN U KYJIbTYPHI.

CornmacHo y4yeObHOMy MiaHy B /-9 kiaccax wusydaercss Y4eOHBbINH Kypc
«Anrebpa», KOTOpBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COAEpIKAHUS:
«Uncna W BBIYHCICHUS», «AnreOpandeckue BBIPOKEHUS», «YPaBHEHUS W
HEPaBEHCTBaY», « DyHKITUNY.

Ha m3ydyenne yuebHoro xypca «Anredpa» orsoautcs 306 gacoB: B 7 Kiacce
— 102 4aca (3 gaca B Hememo), B 8 kiacce — 102 gaca (3 yaca B Hemeno), B 9
kiacce — 102 vaca (3 yaca B Hezeno).



COILEPXAHME OBYYEHMUSA
7 KIIACC

Yucia v BbIYMCICHUSA

Jlpobu OOBIKHOBEHHBIE M ACCATUYHBIC, NEPEXO0] OT OMHOU (OPMBI 3alUCH
npobeit k gnpyroi. IloHsiTHEe pallMOHAIBHOTO 4YHMCIA, 3allCh, CpPaBHEHHUE,
YIOPSIIOYMBAHUE  PALMOHANBHBIX  uucel. Apudmernyeckue JeHCTBUS €
PalMOHAIIBHBIMHU 4YUCIIaMU. PerieHue 3a1ad U3 peaJbHOM MPAaKTUKW HA 4acTH, HA
Ipo0Hu.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTelIEM: ONpEIEIeHHe, MpeoOpazoBaHUE
BBIPAKEHUI HA OCHOBE OIPEAESICHUs, 3aluch 00apIMX yKcell. [IponenTsl, 3amnuch
IPOLIEHTOB B BHUJE ApoOU U IpoOU B BUAE MPOLEHTOB. TpH OCHOBHBIE 33JlauM Ha
IIPOLICHTHI, PEILICHUE 3a1a4 U3 PEalIbHON IPAKTUKH.

[IpuMeHeHrEe TPU3HAKOB  JEIMMOCTH, PA3J0KEHHE HA  MHOXKUTEIN
HaTypaJIbHBIX YUCE.

PeanpHble  3aBUCMMOCTH, B TOM 4YHCle T@psMas U  oOparHas
IIPOIIOPLIMOHATILHOCTH.

Auredpanyeckne BbIPaKeHUsA

IlepeMeHHBIE, YUCIOBOE 3HAYECHHUE BBIPAXKECHUA C IEPEMEHHOM. JlomycTuMble
3HA4YECHUS NEpEMEHHBIX. [IpencraBieHne 3aBUCUMOCTH MEXK1y BEIMYMHAMU B BUIE
(dopmyinbl. Beruucnenus no gopmynam. [IpeodpazoBanne OyYKBEHHBIX BBIPAKEHHI,
TOKJIECTBEHHO paBHbIE BBIPAKEHHs, NpaBWIa NOPeoOpa3oBaHUs CyMM H
NPOU3BECHUI, IPaBUJIa PACKPBITHS CKOOOK M MPUBEAEHUS MOJOOHBIX ClIaraeMbIX.

CBOIICTBa CTENEHU C HATYPAIbHBIM ITOKA3aTEIIEM.

OpnHousieHbl 1 MHOTOWIEHBI. CTeneHb MHOrouiaeHa. CoKeHHe, BBIYUTAHUE,
YMHOXEHUE MHOTOWICHOB. POpMysbl COKpAalIEHHOTO YMHOXEHUSA: KBaApar
CyMMBl M KBazapar pasHocTH. PopMyna pa3HOCTH KBaapaToB. PasznoxxeHue
MHOT'OYJICHOB HA MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHHs, IpaBWJa MpeoOpa3oBaHUsl ypaBHEHUS,
PABHOCHUJIBHOCTH YPABHEHUH.

JIuHeiHOE ypaBHEHHE C OJHOM IEPEMEHHOW, YHUCIO KOPHEN JIMHEHMHOIO
YpaBHEHMS, pELIEHUE JIMHEWHBIX YypaBHeHUU. CocTaBieHUE YpaBHEHUH IIO
YCIJIOBHIO 3a/1aui. PellleHne TEKCTOBBIX 3a7a4 C MIOMOIIBI0 YPaBHEHUM.

JIuneliHoe ypaBHEHUE C JABYMs MEPEMEHHBIMHU U ero rpaduk. Cucrema IByX
JIMHEVHBIX YPaBHEHUU C JABYMs IIEpEMEHHbIMU. PermeHue cucreM ypaBHEHUM
cnocoOoM MmoAcTaHOBKU. llpuMepsbl pemieHus: TEKCTOBBIX 3ajad C IOMOIIbBIO
CHUCTEM YpPaBHEHMM.

DyHKUUH



Koopaunara Toukn Ha npsMoun. YucnoBble MPOMEXyTKH. PaccTosHne Mexny
IBYMSI TOYKaMH KOOPAUHATHON MPSIMOA.

[IpssmoyronpHas cuctema koopaunat, ocu OX u Oy. Abcuucca U opanHATa
TOYKHM Ha KOOPAMHATHOM TuiockocTh. IIpumepsl rpadukoB, 3a1aHHbIX HopMynaMu.
Urenune rpadukoB peanbHbIX 3aBucuMocTed. Ilomstue yukmuu. I'padux
dbynkuuu. CoiictBa dhyukuuil. Jlunerinas gynkius, e€ rpaduk. ['paduk dyakimm
y = [X|. I'papuueckoe pemieHne IHHEHHBIX ypaBHEHWH W CHCTEM JIMHEWHBIX
YPaBHCHUH.

8 KUIIACC

Yucia 1 BBIYUCICHUSA

KBanpatHeiii kopeHb u3 uyucina. lloHstue 00 uppanuOHAILHOM YHUCIE.
JlecaTUuHbBIE TPUOIMKEHUST UPPALIMOHANIBHBIX yuced. CBoMCTBA apu(METHUECKUX
KBaJJPaTHBIX KOPHEW U MX MPUMEHEHUE K MPeoOpa30BaHUIO0 YUCIIOBBIX BBIPAKECHUIM
Y BBIYHMCJICHUSIM. [{€ICTBUTEIBHBIE YHUCIIA.

CreneHsb ¢ HenbIM OKa3areneM U €€ ceorcTBa. CTaHgapTHas 3alKuch YUCIA.

Anrebpanueckue BhIpaXeHUsIAJITedpandeckne BbIPaKeHUus

KBagpatHblii  TpEXWJIEH, pa3J0KEHHE KBaJApaTHOrO TpPEXUICHA Ha
MHOHUTENH.

AnreOpandeckasi ApoOb. OCHOBHOE CBOWCTBO ajreOpandeckoi IpoOwu.
CnoxeHue, BBIUMTAHHE, YMHOXKEHHE, JCJICHHE aireOpandeckux ApoOei.
PanrionanbHble BhIpaKEHUS U UX MPeoOpa3oBaHUE.

YpaBHEHNS U HEPABEHCTBAY PaBHEHHMS U HEPABEHCTBA

KBanpaTtHoe ypaBHeHHe, QopMylia KOpPHEM KBaJpaTHOTO  ypaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHU, CBOIAIIMXCS K JJUHEWHBIM U KBaJAPaTHBIM.
[Ipocretinue npoOHO-palMOHATBHBIC YPABHEHHUS.

['paduyeckas uHTEepnpeTanus ypaBHEHUN C JBYMS MEPEMEHHBIMU U CUCTEM
JVHEWHBIX YPAaBHEHHWW C JBYyMs NepeMeHHbIMU. [IpumMepbl penieHuss CUCTEM
HEJTMHEWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU.

Peliienne TEKCTOBBIX 3a7a4 AJIFeOpaueCKUM CIIOCOOOM.

UucnoBble HEpaBEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCHIIBHOCTD HEpaBEeHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
Cuctembl JIMHEMHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

OyHKIMNPYHKIUU

[lonsatue ¢ynkuun. OOIACTh OMNpEACTICHUS W MHOXECTBO 3HAYCHUU
¢bynkiuu. CriocoObl 3a1aHus (PYHKITHIA.

I'padux dyukmmmu. YUtenuwe cBoiictB QyHkmuu 1o e€ rpaduky. [Ipumeps
rpadukoB GyHKITUH, OTPAKAIOIIUX PEaTbHBIE MPOIIECCHI.



@OyHKIMY, ONUCHIBAOIIME TPSIMYI0O W OOpaTHYI MPONOPIMOHAIBHEIC
3aBHCHMOCTH, MX rpadukn. yukmun y = X2, Y = x3, Y = VX, y=|x|. ['paduueckoe
pEIICHNE YPABHEHUN U CUCTEM YPABHEHHUM.

9 KJIACC

Yucia 1 BIYUCICHUS

PannonanbHble 4KClia, UppallMOHANbHBIE YUCIIA, KOHEUYHbIE U OECKOHEUYHBIC
JecATUYHbIE ApoOu. MHOXECTBO JAEHCTBUTEIBHBIX YHCEN, NEHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIE JecATUYHBbIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXKy MHOKECTBOM JIEUCTBUTEIBHBIX YMCEN U KOOPIUHATHOW MPSMOM.

CpaBHeHUE JIEWCTBUTENBHBIX 4HcCeN, apupMETUYECKUEe JICUCTBUS C
JNEWCTBUTEIIBHBIMU YUCIIAMH.

Pa3mepbl OOBEKTOB OKPY’KAIOIIETO MHUPA, JJIUTEIBHOCTh IPOIIECCOB B
OKpPY’KAIOIIEM MHUpE.

[IpubnmxEHHOE 3HAUYCHUE BEIUYMHBI, TOUHOCTh NpUOIKeHust. OKpyrieHue
yucell. [Ipukuka u oneHKa pe3yabTaToB BEIYMCICHUM.

YpaBHeHUA U HEPABEHCTBA

JIuneitHoe ypaBHeHUE. Pellienne ypaBHEHUH, CBOISAIINUXCS K JIUHEUHBIM.

KBagpatHoe ypaBHeHHE. PellleHne ypaBHEHUH, CBOJSAIIMXCS K KBaJAPATHBIM.
buksanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEU U YETBEPTOU
CTEIICHEN PA3JIOKEHUEM HA MHOXKUTEIIN.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUH. PerieHune TEeKCTOBBIX 3aaad
anreOpanyeckuM METOJIOM.

VYpaBHeHue ¢ aByMs MepeMeHHBIMH U ero rpaduk. Pemienue cucrteMm NByX
JIMHEVHBIX YPaBHEHUM C IBYMs IEPEMEHHBbIMU. Pemenne cucrem IByX YpaBHEHHU,
OJIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoil cremenu. [ 'paduueckas
MHTEpHpETalys CUCTEMbI YPABHECHUH C JIBYMsI IEPEMEHHBIMU.

PellieHne TEKCTOBBIX 3a7a4 AJIFEOPANUECKUM CIIOCOOOM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienue JMHENHBIX HEPABEHCTB C OJHOW MEpPEMEHHOW. Pemenne cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepeMeHHOM. KBanpaTtHble HeEpaBeHCTBA.
I'paduyeckass wuHTEpripeTans HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMU.

OyHKIMN DYHKUMHA

KBanpatuunas ¢ynkuus, e€ rpadpux u cBoiictBa. IlapabGona, koopauHaThI
BEPIIHHBI Tapa0oJIbl, OCb CAMMETPHH MapadoIbl.

I'padukn dyrxumit: y = kx, y = kx + b,y = kix, y =x3,y =X, y = |X| , n ux
CBOMCTBA.



YucnoBsle  MOCIENOBATEIbHOCTUUMCIOBBIE — IOCJIEI0BATEJbHOCTH U
nporpeccuu

[loHsiTHE YMCIIOBOM MOCIIEIOBATENIBHOCTH. 3a/laHu€ IOCJIEI0BATEIbHOCTH
peKyppeHTHOM Popmyioil u popmyIoit N-ro useHa.

Apudmernueckass U reoMmerpuueckas mnporpeccur. Popmyibsl N-ro wieHa
apru(MeTH4ecKol U FreOMETPUUECKOI MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N3o0paxenne 4YjiaeHOB apU(METHUYECKOM M TE€OMETPUUECKOM Iporpeccuit
TOYKaMHM Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIM M DKCIIOHCHIMAIBHBIA POCT.
CrnoxHbIE IPOLEHTBHI.



IINIAHUPYEMBIE PE3VYJBbTATBI OCBOEHUA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDHI

JIn4HOCTHBIE Ppe3yJIbTATBI OCBOCHHMS MpOrpaMMbl  y4eOHOTO  Kypca
«Anrebdpa» XapakTepU3yOTCs:

1) naTpuoTnyecKkoe BOCIUTAHME:

IIPOSIBJIEHUEM HMHTEpeca K IPOLIIOMY M  HACTOSIIEMY POCCUMCKOU
MaTe€MaTUKH, LEHHOCTHbIM  OTHOLIEHWEM K  JOCTH)KEHUSAM  POCCHICKHUX
MaTEMaTUKOB M POCCUMCKOM MaTEMaTHYECKOW IIKOJbI, K HCIOJIB30BAHUIO ITUX
JOCTUKEHUH B IPYTUX HayKaxX W MPUKIAJHBIX cepax;

2) rpaIaHCcKoe H JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO O0S3aHHOCTEW IpaKAAHWHA U PEeaTU3alUuu €ro
1paB, [MpPEACTABICHUEM O MaTeMaTHYECKUX OCHOBaX (YHKUIMOHUPOBAHUSA
pa3IMYHBIX CTPYKTYp, SIBJICHUH, MPOLELYp TpakJaHCKOro oOIiecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO dTUYECKUX MPOOJIEM, CBA3AHHBIX
C MpPaKTHUYECKUM NPHUMEHEHHEM JOCTIIKEHUN HAayKH, OCO3HAHUEM BaXHOCTU
MOPAJILHO-3TUYECKUX MPUHLHUIIOB B ACSATEIILHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE€ B pELICHUU NPAKTUYECKUX 3a/1ay
MaTEMaTU4YECKOW HANpPABICHHOCTH, OCO3HAHMEM BaXXHOCTH MaTEMaTHYECKOIO
o0pa3oBaHusl HAa MNPOTSHKEHUH BCEU KM3HM JJIs YCHEIIHOW MpPO(PEeCCHOHATBLHOU
JESITENbHOCTH M Pa3BUTHEM HEOOXOAWMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM MHIUBUIYAIbHON TPaeKTOpUK 00Opa30BaHUS U KU3HEHHBIX IUJIAHOB C
y4€TOM JIMUHBIX HHTEPECOB U OOILIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOe BOCTIUTAHUE:

CIIOCOOHOCTBIO K  OMOIIMOHAJBHOMY H©  ACTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTU4YeCKuX OOBEKTOB, 3aJay, PEIIEHUH, PacCyKICHUIH, YMEHHUIO BUACTbH
MaTEMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT'0 MO3HAHMS:

OpUEHTAlMel B JEITEIbHOCTH HA COBPEMEHHYIO) CHUCTEMY Hay4YHBIX
MPEICTaBICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS YEJIOBEKa, MPHUPOJBI
oOmiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HayKM Kak c@epbl YeloBe4YeCKOu
NESATENBHOCTH, ITANOB €€ pa3sBUTUSA M 3HAYMMOCTU JUISl PA3BUTHUS LIMBHIA3ALNM,
OBJIAJICHUEM SI3bIKOM MATEMATUKH U MATEMaTHYECKOW KyJIbTYpOH KaK CpPEACTBOM
MO3HAHUS MHpA, OBJAJACHUEM IPOCTEHIIMMHU HAaBBIKAMHM HCCIEI0BATEIbCKOM
NeSITENIbHOCTH;



6) ¢usuueckoe BocnuTaHue, (GOpMHUPOBAHUE KYJIBTYPbI 310POBbS U
3MOLMOHAJIBHOIO 0JIArONOJTYyYHA:

TOTOBHOCTBIO TPUMEHATh MAaTE€MATHUYECKUE 3HAHUS B HMHTEpPECAX CBOETO
3I0pOBbsl,  BEAECHHS  340pOBOro  o0Opa3a JKM3HM  (340pOBO€  IUTAHUE,
cOQIaHCUPOBAHHBIA PEXHUM 3aHATUA M OTABIXa, peEryispHas (Quanyeckas
aKTUBHOCTDB), C(OPMHUPOBAHHOCTHIO HaBBbIKa pediekcur, MPU3HAHHEM CBOETO
npaBa Ha OMIMOKY U TaKOT'O e MpaBa JPyroro 4eJioBeKa;

7) 3K0JI0THYeCKOe BOCITUTAHHE:

OpUEHTAlMENl HAa MPUMEHEHUE MAaTEeMaTUYECKUX 3HAHWUW NI PelIeHus 3a7ad
B 00JIACTH COXPAaHHOCTH OKpPYXAloUWed Cpenbl, IUIAHUPOBAHUS ITOCTYIKOB H
OLICHKM HMX BO3MOKHBIX IMOCJIEACTBUU MJII OKPYXKAKOIIEH Cpeabl, OCO3HAHHEM
rJ1I00aJIbHOTO XapaKTepa KOJIOTUYECKUX POoOJIeM U MyTe UX PeIeHUs;

8) amanTanusi K M3MEHSIIOIMMMCS YCJIOBHSIM CONMAJIbHOW M MPUPOTHOI
cpeabl:

TOTOBHOCTBIO K JIEUCTBHUSM B YCIOBUSIX HEONPEIEIEHHOCTH, IMOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pPe3 MPAKTHUUECKYIO IEATEIBHOCTh, B TOM UYHUCIE
YMEHHUE YUUTBCSA y JAPYTUX JIIOJEH, MpUoOpeTaTh B COBMECTHOH AEATEIbHOCTH
HOBBIE 3HAHMS, HABBIKK M KOMIIETEHLIUH U3 ONbITA JPYTHUX;

HEOOXOJIMMOCTBI0O B  (DOPMUPOBAHMHM HOBBIX 3HAHHW, B TOM YHCIE
(opMyIHpOBaTh UJIEU, IOHATHUS, TUIIOTE3bI 00 OOBEKTAX U SBJICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEQUIMUTHI COOCTBEHHBIX 3HAHUM WU
KOMIIETEHTHOCTE!, TUTAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIONIMI KOHTpPMEp, KOPPEKTUPOBATH
NpUHUMAaEMble pPEIIeHUs] U AeUCTBUA, (OPMYIUPOBAaTH M OLIEHUBATh PHUCKH U
HOCJeCTBUS, POPMHUPOBATH OMBbIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eHCTBUSA

ba3oBble Jloruyeckue 1eicTBus:

e BBIBJSITH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH MATEMaTHYECKUX
OOBEKTOB, TOHSATHN, OTHOIICHWH MEXIY TOHATUAMH, (OPMYITHPOBATH
OTIpECIICHNUs  TOHATHUN, YCTAaHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KJaccu(UKaIKi, OCHOBAaHUS i OOOOIICHWS W CpPaBHEHHS, KPUTEPUU
MIPOBOJUMOTO aHAIIN3A;

e BOCIPUHUMATh, (GOPMYIUpPOBaTH W  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC W OTPUIIATEIbHBIC, CIUHUYHBIC, YAaCTHBIE M OOIIHeE,
YCIJIOBHBIE;



BBISIBIISAITH ~ MATEMAaTUYECKHME  3aKOHOMEPHOCTH,  B3aWMOCBSA3M U
npotuBopeurss B (akTax, JaHHBIX, HAOIIOACHUSX W YTBEPKICHUSX,
npenjaratb ~ KpUTEpUM  JUIsl  BBISBICHUS  3aKOHOMEPHOCTEH u
MIPOTUBOPEYNIA;

JIeNaTh BBIBOABI C HCIIOJIb30BAHUEM 33aKOHOB JIOTHKH, JEIYKTUBHBIX U
WHYKTABHBIX YMO3AKJIIOYEHUH, YMO3AKIIFOUEHUH 110 AHAJIOTUH;

pa3dupaTh 10Ka3aTelbCTBA MaTEMaTHUECKUX YTBEPKICHHUM (MIPsIMbIE U OT
IPOTUBHOI0), MPOBOJHUTH CaMOCTOSITEIbHO HECIIOKHBIE JOKA3aTeIbCTBA
MaTeMaTH4ecKuX (aKTOB, BBICTpaMBaTh apPryMEHTAIMIO, MPUBOJUTH
PUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY>KICHUS;
BBIOMpATh CIOCOO pEIIeHUs Y4eOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApMAHTOB pEIICHUs, BBIOMpAaTh Hauboiee NOAXOAAIUN ¢ y4ETOM
CaMOCTOSITEIBHO BBIJICIIEHHBIX KPUTEPHUEB).

Bba3oBble ucciaeanoBarejbLCcKue 1eHCTBYA.

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIIEOBATEIIbCKUIT WHCTPYMEHT IMO3HAHUSA,
dbopMynHpoBaTh BOMPOCHL, (PUKCUpPYIOIIME MPOTUBOpEUUEe, MPOOIIEMY,
CaMOCTOSITEIPHO ~YCTAaHABIMBAaTh HCKOMOE W JaHHOE, (OPMHUPOBATH
TUTOTE3Y, apTyMEHTHPOBATH CBOIO TIO3UIUIO, MHEHUE;

MPOBOJUTH MO CaMOCTOATEIBLHO COCTaBICHHOMY TIUIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBIIIOE  HKCCJIEAOBAaHHUE IO  YCTAHOBJICHHUIO
OCOOCHHOCTEH MaTeMaTUYeCKOro OOBCKTa, 3aBUCUMOCTCH OOBEKTOB
MEXTy COOOi;

CaMOCTOSITEIBHO (POpMyIHUpOBaTh 00OOIIEHUSI U BBIBOJBI TIO pe3yJIbTaTamM
MPOBEIEHHOTO HAOIOJCHUS, HMCCIEIOBaHMs, OIEHUBATh JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 0000IIEHUH;

MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TAKXKE BBIIIBUTATh
MIPEITOIOKEHHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undgopmanmeii:

BBISIBJIAITH HEIOCTATOYHOCTb M HK30BITOYHOCTh WH(GOpPMALIMM, IaHHBIX,
HEOOXOAMMBIX ISl PEILICHUS 3aa4u;

BbIOMpaTh, aHAJIU3UPOBATH, CHCTEMATH3UPOBAaTh U HHTEPIPETHPOBATDH
H(pOpPMALIHIO pa3JIMYHBIX BUIOB U (DOPM MpeACTaBICHHUS;

BbIOMpaTh (opMy TNpPEACTaBICHUS HHPOPMALUKA W HWILIIOCTPUPOBATH
pemiaemMble 3aladyd CXeMaMM, JIuarpaMMaMu, HWHOM Tpadukod U uX
KOMOWHAIASIMH;

OLICHUBAaTh HAAEKHOCTh HH(POpPMAIUU IO KPUTEPHUSM, MPEITI0KEHHBIM
y4UTENEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHHKaTHBHBIE YHHBEpPCAJIbHBIEC YUeOHbIE 1eCTBHUSA:



BOCIIpUHUMATh M (OPMYIUPOBATH CYXKICHHS B COOTBETCTBHUH C
YCIOBUSIMHM M LIEJIIMU OOLIEHMSI, SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO
TOUYKY 3pPEHMsI B YCTHBIX U NMUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHMS II0
XOAY peLIeHUs 3a1a4l, KOMMEHTHPOBATh [TOJIyYE€HHBINA pPe3ysIbTar;

B X0JIe 00CYKJIeHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY O0CYX /IaeMOIl TEMBI,
npo0JIeMbl, pelIaeMon 3a/1a4uM, BHICKA3bIBaTh WJIEH, HALIEJICHHBIE HA MTOMCK
pELICHUs, COINOCTABIATH CBOM CYXACHUA C CYXICHUSAMH JIPYTHX
YYaCTHUKOB JHAJIOra, OOHApyXUBaTh pa3IMUUMe€ W CXOJACTBO MO3MUIMH, B
KOppEKTHOU (hopMe pOopMyIUpOBATH Pa3HOTIACHS, CBOU BO3PAKEHUS;
NPEICTaBIATh  pPE3yJbTaThl  pEIIeHHMs  33Jaud,  SKCIEPHMEHTA,
UCCIICZIOBAHUSA,  MPOEKTa,  CAMOCTOATENbHO  BBIOMpaTh  Qopmar
BBICTYIUIEHUS C YYETOM 3a/1a4 MPE3EHTAIlMM U OCOOCHHOCTEN ayIUTOPHH;
NOHMMaThb W HCHOOJB30BAaTh  MpPEUMYyIIeCTBA  KOMAaHIHOM U
UH/IMBUyaJIbHOW paOOThl MpU pELICHHH YYE€OHBIX  MaTEeMaTHUYECKUX
3ajady;

NPUHUMATh LEJIb COBMECTHOM AESTENIBHOCTH, MJIAHUPOBATh OPraHU3aLNI0
COBMECTHOM paboThl, paclpelneisiTb BUAbl padOT, JOrOBapUBaThCH,
00Cy»AaTh MPOLECC U Pe3ynbTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKUX
JIIOJIEH;

y4acTBOBAaTh B TIPYIIOBBIX (opmax paboTel (00CyxkaAeHHS, OOMEH
MHEHUSIMHA, MO3TOBBI€ IITYpPMbl W JPYTUE), BBINOJHATH CBOKO YacCTh
paboThl U KOOPIMHUPOBATH CBOM JEUCTBUS C IPYTMMHU YJIE€HAMU KOMaH/IbI,
OLICHUBATh KaueCTBO CBOETO BKJaJga B OOUIMI MPOAYKT MO KPUTEPHSM,
c(OpMyYITHPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBUS.

PeryiasiTuBHBIC YHHBeEpPCAJIbHbIC YUeOHbIE 1eCTBUS
Camoopranuszanus:

CaMOCTOATEIBHO COCTaBJIATH IJIaH, QITOPUTM pEIIeHUs 3aJaud (WIh ero
4acTh), BBIOMpATh CHOCOO pPEIICHUs C YYETOM HMMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATb M KOPPEKTHUPOBATH
BapUaAHTHI PEIICHUI ¢ y4ETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIL, AMOIUOHAJIbHBIM HHTEJLJIEKT:

BJIQJIETh CIOCOOAMH  CaMOIPOBEPKH, CAMOKOHTPOJIA  Tpoliecca W
pe3yibpTaTa peleHus MaTeMaTUIeCKON 3a1a4u;

MPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH NPH PELICHUH
3a7a4i, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOSITENIBCTB, HAWJICHHBIX OIMOOK, BHISBIICHHBIX TPYIHOCTEH;
OIICHMBAaTh COOTBETCTBUE pe3yJibTaTa JESITEILHOCTH MOCTABJICHHON LENIH
U YCJIOBUSM, OOBACHITh IPUUUHBI JOCTHXKEHUSI WM HEAOCTIDKEHUS 11ETIH,
HAXOJUTh OITNOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATHI

K xoHiy oOyueHus B 7 KJjacce OOyYarOUIMiiCs TOJYYHUT CIEAYIOIINE
peIMETHBIE Pe3yIbTaThl:

Yuciia v BbIYUCICHUS

BbInonHATh, codeTas yCTHbIE W IMHUCbMEHHbIE MPUEMBI, apupMETUYECKUE
JCUCTBUS C pAIMOHATLHBIMH YHCITAMH.

HaxomuTh 3HAYCHWS YHCIOBBIX BBIPAKCHHUH, MPUMEHSATH Pa3HOOOpPa3HBIC
CHOCOOBI U TIPUEMBI BBIYUCIICHHS 3HAYCHUHN JPOOHBIX BBIPAKEHUMN, COMEPIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIC APOOH.

[lepexoauts OoT oAHOM (POPMBI 3amUCH YKCENl K JApyroi (mpeoOpa3oBbIBATH
JECATUYHYI0O TIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHUBATb U YHOPSA0YUBATH PAIIMOHATBHBIC YHCIIA.

OKpyTasTh Yncha.

BBITIOJTHATE IPUKUAKY W OIIEHKY Pe3yJIbTaTa BBIUMCICHHM, OTICHKY 3HAYCHUN
YHUCIIOBBIX BBIPQKCHHUHN. BBIMOTHATH JACHCTBUS CO CTENCHSAMH C HATypaJbHBIMH
MOKAa3aTeISIMHU.

[IpumMeHAT,  TPU3HAKK  JCIUMOCTH,  DPA3JOKEHHUE HA  MHOXKHUTEIH
HATypaJIbHBIX YHUCEIL.

PemaTte npakTUKO-OpUEHTUPOBAHHBIC 3aJaud, CBS3aHHBIE C OTHOIICHUEM
BEJIMYMH, TMPOMOPIMOHAIBHOCTRIO BEJIMYMH, MPOIEHTAMH, HWHTEPIPETUPOBATH
PE3yNbTATHl PEUICHUS 3a7a4 ¢ y4ETOM OTpaHWYCHUH, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpruBaeMbIX 0OBEKTOB.

AJireOpanyeckue BbIpaskeHust

Hcnonb3oBaTh anreOpandecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIMKY, MPUMEHSATH
e€ B Iipoliecce 0OCBOSHUS yueOHOTo MaTepraa.

HaxomuTe 3HadeHWS OYKBEHHBIX BBIPAKCHHM IPU 3aJaHHBIX 3HAYCHHSIX
MIEPEMEHHBIX.

BeimonuaTh  mpeoOpa3oBaHMsl  IEIOTO  BBIPAXKEHUS B MHOTOWICH
MIPUBEACHUEM MOJO0HBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BBITIONTHATE yMHOKEHWE OJHOYJICHA HAa MHOTOWIEH M MHOTOWICHAa Ha
MHOTOWICH, IPUMEHSTHh (POPMYJIIBI KBaJpaTa CyMMBbI M KBaJjpaTa pa3HOCTH.

OcCymecTBIATh Pa3IOKCHHE MHOTOWICHOB HAa MHOXKHTEIH C TIOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXHUTENsS, TPYNIUPOBKUA  CIAraeMblX,
IpUMEHEHHS POPMYIT COKPAIIEHHOTO YMHOKEHUS.

[TpumenHsaTh MpeoOpa3oBaHUsS MHOTOWICHOB JIUIS PEIICHUS Pa3IMYHBIX 3a1adu
U3 MaTeMaTHKH, CMEXHBIX TIPEIMETOB, U3 PEaTbHOM MPAKTUKH.

Vcrnonp30BaTh CBOWCTBA CTEMEHEH C HATYpPaJIbHBIMU ITIOKA3aTeIsAMHU IS
peoOpa3oBaHus BEIPAKCHUM.



YpaBHeHUA ¥ HEPABEHCTBA

Pemlare nuHENHBIE ypaBHEHUs C OAHOW NEPEMEHHOM, IIPUMEHsISA IPaBUIIA
nepexoJa OT UCXOJHOTO YPAaBHEHUS K paBHOCWIBHOMY eMy. IIpoBepsiTh, sBIsieTcs
JIM YUCJIO KOPHEM YPaBHEHHS.

[IpumeHsTh rpaduvecKkue METObl PU PEIICHUH JIMHEWHBIX YPAaBHEHUM U UX
CUCTEM.

[TonbGupaTe mnpuMepbl Map 4YHCEN, SBISIONMXCA PEUICHHEM JHUHEHHOTOo
YPaBHEHUS C IBYMs IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpauK JTHUHEWHOTO ypaBHEHUS C
JIBYMsl TIEPEMEHHBIMHU, TMOJIb3YSICh TpadUKOM, MPUBOJIUTH MPUMEPHI PEIICHUS
YpaBHEHHS.

Pemiats cuctemsl ABYX JTMHENHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMH, B TOM
quclie TpapuuecKH.

CocTaBiATh W pelaTh JIUHEHHOE YPAaBHEHUE WIM CHCTEMY JIMHEWHBIX
YpaBHEHUI 1O YCIOBUIO 3aJa4yd, HHTEPIPETUPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3aJ]a4 IIOJIyYEHHBIN pe3yJIbTaT.

DOyHKUMHA

N300paxaTh Ha KOOPAUHATHON MPSIMON TOYKH, COOTBETCTBYIOIIHNE 3aJaHHBIM
KOOpJIMHATAM, JTy4d, OTPE3KU, HHTEPBAJIbL, 3aMIUCHIBATH YUCIOBBIE TPOMEKYTKU HA
anreOpanyecKoM S3bIKe.

OTMeuaTh B KOOPJIMHATHOW IUIOCKOCTA TOYKH MO 33JaHHBIM KOOpAHHATaM,
CTpouTh rpaduku TuHEeHHBIX QyHKIMH. CTpouTh rpaduk QyHKIMH Y = [X|.

OnuceiBaTh C TOMOLIBIO (YHKIUN M3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHME, LI€HA, KOJMYECTBO, CTOMMOCTB,
MIPOU3BOIUTEIBLHOCTD, BpeMs, 00BEM PaOOTHI.

Haxoautb 3HaueHne GyHKIUH 110 3HAYECHHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil cnoco® MpeACTaBICHHUS M aHalu3a HH(OpMauu,
U3BJIEKAaTh U UHTEPIPETUPOBATH HHPOPMALIUIO U3 IPpa(UKOB peajbHBIX MPOLIECCOB
Y 3aBUCUMOCTEMN.

K xoniy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHUT CIEAYIOIINE
MIPEIMETHBIE PE3YyJIbTaThI:

Yucia u BIYUCJICHUS

Hcnosb30BaTh HadyaJIbHBIE IPEACTABICHHUS O MHOXKECTBE JCHCTBUTEIIBHBIX
YyuCceN AJisl CPAaBHEHUS, OKPYIJICHUS W BBIUMCICHUH, U300paxkaTh JAEUCTBUTENbHBIE
Yy CJIa TOYKaMU Ha KOOPJIMHATHOU MPSIMOM.

[IpumeHsTh mMOHATHE apU(METUYECKOTO KBAPATHOIO KOPHS, HAXOIUTH
KBaJIpaTHbIE KOPHHU, HCIOJIb3Ysl MPU HEOOXOIMMOCTH KaJIbKYJSITOP, BBIOJHATDH
npeoOpa3oBaHUsl BBIPAKEHUH, COAEPXKALIMX KBAJIpaTHbIE KOPHHU, HCHOIb3YS
CBOWCTBa KOPHEM.



Hcrnonb30BaTh 3amvcu OOJBITMX W MAJIBIX YHCET C MOMOIIBI0 JTECATUYHBIX
npo0eti u creneneit yncina 10.

AnreOpanyeckue BbIpasKeHHsI

[IpuMEHATh TOHATHE CTENEHUW C LEIbIM  T[OKAa3aTelIeM, BBIIOIHATh
npeoOpa3oBaHus BbIPAKEHUHN, COJIEPKAIINX CTEIICHH C 1IeJIBIM MTOKa3aTeIeM.

BBITIOJTHATE TOXKIECTBEHHBIE MPEOOPA30BaHUS PAIMOHAIBHBIX  BBIPAKCHUN
Ha OCHOBE MPaBWJI JEHCTBUN HAJl MHOTOWICHAMHU U alre0pandecKUMHU TIPOOsSMHU.

PacknaapiBaTh KBaIpaTHBIN TPEXUJICH HA MHOKUTEIIH.

[TpumensTh peoOpa3oBaHus BIPAKEHUHN JJIsI PEIICHUS pAa3JIMYHBIX 3a7a4 U3
MaTeMaTUKU, CMEKHBIX MPEIMETOB, U3 pEeabHON MPAKTUKHU.

YpaBHeHUA ¥ HEPABEHCTBA

Pemiath nuHelHbIE, KBaJpaTHbIE YPAaBHEHUSI U pallMOHAIILHBIE YpPaBHEHUS,
CBOJISILITUECS K HUM, CUCTEMBI IByX YPaBHEHUN C IBYMSI IEPEMEHHBIMHU.

[IpoBOAMTH MPOCTENIINE HUCCICOBAHUS YPABHEHUN U CHCTEM YPaBHEHHM, B
TOM 4YHCIIE C IPUMEHEHHEM TpadUyecKuX MpeCTaBiICHUN (yCTaHaBIMBATh, UMEET
M ypaBHEHUE WJIM CUCTEMa ypPABHEHUW PEIICHUS, €CIM HMEET, TO CKOJIbKO, U
mpouee).

[lepexonuth OT cinoBecHON (HOPMYJIUPOBKHM 3aaud K e€ ainreOpandeckoun
MOJEIM C TIOMOIIBIO COCTaBJICHHMS YPAaBHEHHUSI WM CHCTEMbl YypaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4y MIOJIYYEHHBIN pe3yIbTar.

[IpuMEHSTh, CBOMCTBA YHCIOBBIX HEPABEHCTB [UISI CPABHEHMS, OLIEHKH,
pelIaTh JMHEWHBIC HEPABEHCTBA C OJHOM INMEPEMEHHOM W HMX CHCTEMBI, JaBaTh

rpauyecKyr0 WJUTIOCTPAIMI0O MHOXKECTBa pelICHUHHEPABEHCTBA,CUCTEMbI
HEPaBEHCTB.

DOyHKUNHA

[lonuMath ¥ UCHOJIB30BaTh (YHKIIMOHAJIbHBIC TOHSTHS M S3bIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUCHMsI), OMNpEACNSITh 3HaUeHHE (YHKIHMH MO 3HAYCHUIO
aprymMeHTa, OnpeeisaTh CBOMCTBA PYHKIMH 110 €€ TpaduKy.

Crtpoutb rpaduku 3neMeHTapHbIX (YHKIUN BUAA:

y = kix, y = x2,y = x3y = |X|, Yy = VX, OIHCBIBaTh CBOWCTBA UYUCIOBOIL
dbyHkumu no e€ rpaduky.

K xonmy oOyuenus B 9 Kkiacce oOyYarOIIMICS TIOJYYHT CIIEAYIOIINAC
IPEAMETHBIE PE3YyJIbTATHI:

Yuciia v BLIYMCICHUS

CpaBHHMBATb U YIOPSIIOYMBATH palliOHATILHBIC U UpPallMOHATBHBIE YHCIIA.

Beimonusate  apudmeTndeckue  JSHCTBHUS C  pallMOHAIBHBIMU  YHCIIAMH,
codeTrass YCTHbIE M TUCHbMEHHbIC TMPUEMBI, BBIIOJHATH  BBIYHCICHHUS C
HppaIMOHATIBHBIMU YHUCIIAMH.



Haxonute 3HaueHus creneHed C LEeIbIMM NOKA3aTesIMU M KOPHEH,
BBIUMCIIATh 3HAYECHUST YUCIIOBBIX BBIPAKECHUIA.

OKpyrasiTh JICUCTBUTEBHBIE YHCJA, BBINOJHATh HNPUKUAKY pPeE3yJbTara
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAXKECHUM.

YpaBHeHUS 1 HEPABEHCTBA

Pemiath nuHENHbIE W KBaJpaTHbIC YpaBHEHUS, YPABHEHMS, CBOJAIIMECS K
HUM, TIPOCTEHIIHE TPOOHO-pAIlMOHATIBHBIC YPAaBHCHHUS.

Pemate cuctembl JBYX JIMHEHHBIX YPAaBHEHHUM C JBYMSI NEPEMEHHBIMU M
CHUCTEMBI IByX YPABHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SABJISCTCS JIMHEHHBIM.

Pemate TeKCTOBBIC 3amadM  anreOpanvdecKuM CIOCOOOM C  TIOMOIIBIO
COCTaBJICHUSI YPABHEHUS UM CUCTEMBI JIBYX YPaBHEHUM C IByMsI IEPEMEHHBIMHU.

[IpoBOANTH MPOCTEMIIME HUCCIECAOBAHNS YPABHEHUM U CHCTEM yPABHEHUU, B
TOM YHUCJIE C IpUMEHEHHEeM rpaduuecKux Mpe/ICTaBICHU (YCTaHABIMBATh, UMEET
JI1 ypaBHCHUE WJIM CHCTEMA YPaBHCHUW PELICHHS, €CIM UMEET, TO CKOJIbKO, U
nmpouee).

Pemiath nMHEWHBIE HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxaTh
pEIIICHHE HEPABECHCTB HA YKCJIOBOM MPSAMOM, 3alMCHIBATh PEIIEHUE C MOMOIIBIO
CHUMBOJIOB.

Pemiath  cuCTEeMBbl  JIMHEMHBIX  HEPaBEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIUE KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTb PEIICHUE CHUCTEMBI
HEPABEHCTB HAa YMCJIOBOM MPSIMOM, 3aIIMChIBATh PEIIEHUE C MIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUU PA3JIMYHBIX 33/1a4.

DOyHKUUHA

Pacmo3naBate (yHKIIMKM W3y4YeHHBIX BHIOB. Iloka3piBaTh CXEeMaTHYECKU

PacIoioKeHHE Ha KOOPIUHATHOW TIOCKOCTH TpadukoB GyHKIUH Buma: Y = KX, Yy
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |x|, B 3aBucumoctu ot
3HauYeHUH KOA((UIIMEHTOB, OMTMCHIBATH CBOMCTBA (PYHKITHIA.

Crpoutb M M300paxaTh CXEMaTUYECKH TpadUKU KBAAPATUYHBIX (YHKIUH,
OIKCHIBATh CBOICTBA KBaIpaTUYHBIX (PYHKIMN MO UX rpadukam.

Pacno3naBarh KBagpaTu4yHy (QYHKIHIO 10 (GopMyse, IPUBOAUTH HPUMEPHI
KBaIPaTUYHBIX (PYHKIUH U3 peaIbHOM )XKU3HU, PU3NKH, TEOMETPHUHU.

YucioBble M0CJI€10BATEILHOCTH H IPOTPecCUuu

PacrioznaBath apudmeTHuecKkyr0 U TEOMETPUYECKYI0 MpPOrpeccHH Mpu
Pa3HbBIX CrIoco0ax 3aJlaHusl.

BBIMOAHATS  BBIUMCIGHHUS C  UCIOJNb30BaHHEM (opMmyn N-ro ujieHa
apuPMETUIECKON U TEOMETPUIECKOM MPOTPECCH, CYMMBI TEPBHIX N WICHOB.

N300pakaTh 4iI€Hbl TOCIENOBAaTEIbHOCTH TOYKAMHM Ha KOOPIMHATHOM
IJIOCKOCTH.



Pemate 3amaum, CBsI3aHHBIE C YUCIOBBIMHU TOCIEAOBATEILHOCTSIMH, B TOM
qrClie 33Ja4M U3 PEaIbHOM JKM3HU (C MCIOIb30BaHUEM KalbKyJIATOpa, IH(PPOBHIX
TEXHOJIOTHI).



TEMATHUYECKOE IIVIAHUPOBAHMUE

7 KJIACC
KoauuecTBo yacoB DJIeKTPOHHBIE
HaunmeHnoBaHue pa3iesioB H TeM ungpoBbIie
Ne i/t pasi Konrpoabubie | IlpakTnuyeckue (upp )
NMporpamMMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 Yucna u BeIuuciIeHus. ParoHanbHEIe o5 1 bu6nunoreka [IOK
qyucia https://m.edso0.ru/7f415b90
bu6nunoreka [IOK
2 AJITCOPAHICCKHE BIPWKCHHS 21 L https://m.eds00.ru/7f415b90
bu6nunoreka [IOK
3 Y paBHCHIA 1t HEPABeHCTBa 20 . https://m.edso0.ru/7f415b90
bu6nuorexa [IOK
4 Koopawsatst u rpaduku. OysKim 24 . https://m.edso0.ru/7f415b90
bubmmoreka [IOK
1
> Tosroperue u 00odmenne 3 https://m.edso0.ru/7f415b90
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8 KJIACC

Koun4yecTrBo yacos DJIeKTPOHHBbIE
HaumenoBaHue pa3iesioB U TeM uugpoBbie
Ne i/mn P Konrpoasubie | IIpakTuueckue (mupp )
NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsl
bubnunoreka [IOK
1 Uucna n Berurciienus. KBagparHele KOpHU 15 https.//m.edsoo.ru/7f417af8
5 UYucna u Berurciienus. CTeneHsb ¢ 1eIbiM 7 bubmnorexa [JOK
IIOKa3aTeIIEM https.//m.edsoo.ru/7f417af8
3 AnreOpandecKue BhIpaKECHHUS. 5 1 bubnmnoreka HOK
KBagpaTHbiil TpéxuneH https://m.edsoo.ru/7f417af8
Anrebpanyeckue BbIpaKEHUS. bu6mmoteka LIOK
4 15 1
Anrebpandeckast ApoOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHnus u HepaBeHCTBa. KBajpaTHbie 15 1 bu6muoreka [JOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 bubnmnoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bu6nuorexa [IOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 httos://m.edsoo.ru/7f417af8
but6mmorexa [IOK
o .
8 YHKILH. OCHOBHEIC IOHATHA > https://m.edsoo.ru/7f417af8
bu6nuorexa [IOK
d Dynxuun. qucnosbie dymKiy 9 https://m.edsoo.ru/7f417af8
bu6nuorexa [IOK
10 Tosroperne n 0bobmenne 3 L https://m.edsoo.ru/7f417af8
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9 KJIACC

KoJsmn4yecTBo yacos JJIeKTPOHHBIE
HanmeHoBaHue pa3/iejioB U TeM uudpoBbie
Ne ni/mm P Kontpoasunie | IIpakruyeckue (cpp )
NnporpaMmmal Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchbl
1 Uucna u BeruucieHus. JIelicTBUTENbHBIC 9 bubmuoreka [JOK
yucia https://m.edsoo.ru/7f419d08
5 VYpaBHeHUs 1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubnunoreka [JOK
OJIHOM MepeMEeHHOI https://m.edsoo.ru/7f419d08
3 VYpaBuenus u HepaBeHCTBA. CHCTEMBI 14 1 bubnuorexa [JOK
YpaBHEHUI https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 .H 1 1
VYpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 6 https://m.edsoo.ru/7f419d08
bu6mmoteka [IOK
) 1 1
> YT 6 https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
6 q 15 1
MCHIOBBIC TOCHCAOBATEPHOCTH https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 006001IeHNE, CUCTEMATH3AIUS 15 1 bu6mmoteka [IOK
3HAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 99 6 0
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