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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA O0ECIEYMBACT U3YUYCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAay4YHOI'O, TaK W TYMAaHHTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
MpPOJOKEHUS O00pa3oBaHWs W I TOBCEJHEBHOW KW3HU. PazButue vy
OOy4JaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanyecknux abCTpakiii, crnoco0e OTpakeHUs MaTeMaTH4YeCKOll Haykon
SBJICHMMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJIA MATEMAaTUYECKOIO
MOJICJIMPOBAHUSI B HAYYHOM TIO3HAHHUM W B TMPAKTHKE CIOCOOCTBYET
(GbOpMUPOBAHNIO HAYYHOTO MUPOBO33PEHUSI U KaYECTB MBIIUICHUS, HEOOXOIUMBIX
JUIsL ajJanTallid B COBPEMEHHOM IHH(poBoM oOmiecTBe. M3ydenue anreOpsl
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOIOAaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICHCTBHUS, BBIBOJABI, (HOPMYIHPOBATH
yTBepkieHus. OcBoeHue Kypca anreOppl 00ecleurnBaeT Pa3BUTHE JIOTUYECKOIO
MBILUIEHUST OOYYarOIIMXCs: OHM MCIONb3YIOT JEAYKTHUBHBIE U WHAYKTUBHbBIE
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenue anrebpe MpeanojaracT 3HAUYUTENBHBIM OOBEM CaMOCTOSTEILHOM
NEeATEIbHOCTH OO0YyYarolUXCs, IO3TOMY CaMOCTOATENIbHOE pEIIeHHE 3a7ad
00y4aroLUMUCH SBJSIETCS pealin3aluen AesITeIbHOCTHOTO NPUHIUIA O0yYEeHHUS.

B crpykrype mnporpammsl yueGHOro kypca «AnreOpa» yriayOnEéHHOro
U3Y4YEHUS OCHOBHOE MECTO 3aHMMAIOT COJEP>KATEIbHO-METOAMYECKUE JIMHUU:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkiun». Kaxnas U3 3TUX coaepKaTelbHO-METOIMYECKHX
JVHUHA pa3BUBAETCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJIEHCTBYsI C
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMcCsi MPUXOAUTCS
JIOTUYECKU PACCYKIATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBs3U
C 3TUM B MPOTpaMMy Y4eOHOTro Kypca «Ayredpa» BKIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3feiax MaTeMaTUYeCKOro
oOpa3oBaHHUS M  CHOCOOCTBYIOIIHME  OBJIAJICHUIO  OOYYarOIUMUCS  OCHOB
YHHMBEpPCAJIbHOIO MaTeMaTH4ecKoro s3bika. CoJep:KaTelNbHOM M CTPYKTYpHOMU
OCOOEHHOCTBIO YYEOHOro Kypca «Auredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conepxkanve nuHUM «UuWcCia W BBIYUCICHUS CIYXXUT OCHOBOW IS
JaNbHENIIer0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCs
JIOTUYECKOTr0 MBILIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsI TIOBCEIHEBHOM
XKU3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOI'O OOWIEro 0Opa3oBaHUs
CBSA3aHO C PAIMOHAJIBHBIMU W UPPANUOHAIBHBIMH YHCIaMU, (HOpMUPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JVMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHocTi. Ha ypoBHE OCHOBHOIO 0011I€T0
oOpa3oBaHMsi yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIp@XEHUI. Anredpa JAEMOHCTPUPYET 3HAUEHHE MATEMaTHKU Kak s3blKa Ui
IIOCTPOEHUSI MATEMATHYECKUX MOJIEIE, OIMCAHMS IPOLECCOB M  SIBICHUMI
peasibHOrOo Mupa. B 3agaun oOyueHuss anreOpe BXOIAT TakkKe AalibHEHIIEe
pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAWMOTO, B YaCTHOCTH, MJif
OCBOEHHUS Kypca UHGOPMATUKHA, U OBJAJCHHE HABbIKAMU JEIYKTHUBHBIX
paccyxnaenuid. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KEHUs, CIIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUECTBY.

Conepxkanue GyHKIIMOHAIbHO-TpaUUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4aroIIMMUCS 3HAHUK O (PYHKLIMSIX KAaK BaKHEHIIeH MaTeMaThdecKol MOoJaeNnu
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJIMYECKOTO, TIpaMuecKkoro, BHOCUT BKJIaa B (PopMUpOBaHUE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

VYrinyOnéHHbIi KypcC anreopsl XapaKTepU3yeTCs U3Y4YECHUEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO armapara M CBA3aHHBIX C HHM METOJIOB
pemieHuss 3amad. Ausrebpa SBISETCS S3BIKOM IS ONUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEHN, CIIY)KUT OCHOBOM MaTe€MaTH4eCKOro mojaenupoBanud. [lpum
TOM CaMU OOBEKThl MAaTEMAaTHYECKUX YMO3AKIIOUEHHH M MPHUHATHIE B anredpe
OpaBWjia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBATh U JIOKA3bIBATh CYXACHUS, pa3BUBAIOT MATEMATUYECKYIO HHTYHUIHIO,
KpPaTKO M HAIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHM M yyaT HX
npuMmeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO M3 BEAYLIMX MECT B
bopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00YyUYarOIIUXCsl.

CornacHo yueOHOMy ImaHy B 8-9 kjaccax wu3ydaercs Y4eOHbBIH Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna u BBIUMCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHUS U
HEpaBEHCTBA», « DYHKLIUM.

Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcs 340 yacoB: B 8 kiacce
— 170 gacoB (5 gaca B Hegento), B 9 knacce — 170 yacoB (5 yaca B HeAEINIO).



COAEPXKXAHUE OBYUEHUA
8 KUIACC

Yucia ¥ BbIYMCICHUS

KBanparnsle kopHH. ApudmMeTndeckuil KBapaTHbI KOPEHb U €0 CBOWCTBA.
[IonsiTHE WppaUMOHAIBHOIO 4Yucia. J[eMCTBUSA C HPPALMOHAIBHBIMU YHCIIAMHU.
CBolicTBa IEUCTBUI C UppalMOHAIBHBIMU YnciaaMu. CpaBHEHHE HPPAMOHAIBHBIX
qucel.

[IpencraBiennss O pAacIIMPEHUAX YHUCIOBBIX MHOXKECTB. MHoOXkecTBa
HaTypaJbHBIX, LEJbIX, PalHOHAIbHBIX, JCHCTBUTEIBHBIX uHcel. CpaBHEHHE
qucesl. YUCIoBbIe POMEXKYTKH.

HevictBus ¢ ocratkamu. Octatku crerneHen. lIpuMeHeHme oCTaTkoB K
PELIEHUIO YPABHEHUH B LIEJIBIX YHMCIIAX U TEKCTOBBIX 3a7a4.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpA, JUIMTEIBHOCTh IPOLIECCOB B
oKpyxaromeM Mupe. CTaHIapTHBINA BUJT YHCIIA.

Aare0panvyecKue BbIPpAKEHUSA

AnreOpanyeckas aApoOb. JlomycTUMbIE 3HAYE€HHsSI NEPEMEHHBIX B JPOOHO-
palMOHAIBHBIX BbIpaKeHUsAX. (OCHOBHOE CBOMCTBO anreOpandyeckod apoOu.
CrnoxxeHue, BbIYMTAHHWE, YMHOXXEHHE U JIeJieHHWE anreOpanyeckux JapoOei.
Briaenenue nenoii yactu aaredpanyeckoi 1poou.

PannonanbHele BBIPAKCHUS. ToxecTBEeHHbIE npeoOpazoBaHus
PalMOHAIIBHBIX BBIPAXKECHUM.

JonycTuMble 3HAaY€HHs] TEPEMEHHBIX B  BBIPAXKEHUAX, COJEPIKALIUX
apudmMeTnyeckue  KBaapaTHble KOpPHHM. TOXKIECTBEHHbIE IpeoOpa3oBaHUs
BBIPAXEHUM, colepKaluX apupMeTHUECKUE KBaIpaTHbIE KOPHHU.

Crenenb ¢ 1enbiM TOKazateneM u €€ cBoiictBa. I[IpeoOpazoBaHue
BBIPAXEHUM, COAEPIKAIINX CTETICHHU.

YpaBHeHHS U HEPABEHCTBA

KBanparnoe ypaBHeHue. @opMmyna KOpPHEHW KBaApaTHOIO YPaBHEHUS.
KosmmuecTBO neNCTBUTENBHBIX KOPHEW KBAJIpaTHOrO ypaBHEHUs. Teopema Buera.
YpaBHEHHUS, CBOOMMBIE K JIMHEWHBIM YPaBHEHUSM WM K KBaJpPaTHBIM
ypaBHeHUsM. KBagpaTHOE ypaBHEHHE ¢ mapaMeTpoM. PeleHne TEKCTOBBIX 3a/1a4 €
ITIOMOIIBIO KBAJIPATHBIX YPABHEHUM.

JpobHo-palinoHanbHble  ypaBHEHUs. PemieHue  JpoOHO-paIoHaIbHBIX
ypaBHEeHUU. PelieHne TEKCTOBBIX 3aJad € MOMOIIBIO JIPOOHO-paIlOHATBHBIX
ypaBHeHUH. ['padmueckas MHTEpIIpeTalisl ypaBHEHHUM ¢ IByMs IEPEMEHHBIMHU.

Yucnossle HepaBeHCTBA. CBOKWCTBA YMCIOBBIX HEPABEHCTB.



HepaseHcTBO ¢ nepemenHoi. CTporue u HecTporue HepaBeHcTBa. ClioxKeHue
U YMHOXXEHHE YHCIOBbIX HEpaBeHCTB. OLEHHWBAHHE 3HAYEHUS BBIPAKEHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsATHE O pELICHUH HEPAaBEHCTBA C OJHOW IepeMEeHHOM. MHOXKeCTBO
pelIeHU HEpaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeliHOEe HEPABEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Pemenue MTMHENHBIX HEPABEHCTB C OJHOM MepeMeHHOM. CUCTEMBI 1 COBOKYITHOCTH
JIMHENHBIX HEPAaBEHCTB C OJHOM IIepEeMEHHOU. PemeHue TEeKCTOBBIX 3amad C
IIOMOILBIO JINHEWHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIMHA

OObnacTh onpeeNeHusl U MHOXKECTBO 3HaUeHUN PpyHkunu. CrocoObl 3aaHus
bynkuit. ['padux pynkuun. Yrenue cBoiicTB Ppynkunu mo e€ rpaduxy. [Ipumeps
rpaukoB QyHKUUHN, OTpa)KalOLIUX PEAJIbHBIE MPOLIECCHI.

JluneitHas QyHkuug. @DYHKIMM, ONMCHIBAIOIIME NPSIMYHO U OOpaTHYIO
MPONOPIIMOHAIIBHBIE 3aBUCUMOCTH, UX IPapUKH.

Oynxupn y = kx, y=kx + b, y =k/x, y = x°, y = X, y = |x| # ux cBoiicrsa.
KycouHo-3a1anabie PyHKIIHUH.

BeposiTHOCTH U CTATHCTHKA

MHOK€ECTBO, 3JIEMEHT MHOKECTBA, OJAMHOKECTBO. Onepaiuu Haj
MHOXECTBaMU: 00beIMHEHNE, TIepeceueHue, qonoHeHue. CBoiicTBa onepanui
HaJl MHOXECTBaMU: MEPEMECTUTEIBLHOE, COUETATEIIBHOE, PACIIPEEIUTEILHOE,
BKIIOUeHMs. Vicronp3oBaHue rpaaecKoro npecTaBiIeHUs MHOYKECTB IS
OTIMCAaHUs PeaJIbHBIX MPOLIECCOB U SIBJICHUM, TTPU peleHuu 3aaa4. Mzmepenue
pacceuBaHus NaHHBIX. J(Ucniepcus U cTaHAAPTHOE OTKJIIOHEHUE YHCIIOBBIX
HabopoB. JlnarpamMma paccerBaHHs.

DneMeHTapHbIe COOBITUS ClTydyaitHOro onbiTa. CiiydaliHble COOBITHS.
BepositHocTH coObITHII. ONBITH C PABHOBO3MOKHBIMH 3JI€EMEHTAPHBIMU
coOpiTussMu. CiydaitHbiil BBIOOp. CBsI3b MEXly MaJIOBEPOSITHBIMU U MPAKTUYECKU
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJE, OOIIECTBE U HAYKE.

HepeBo. CBOMCTBA IE€PEBBEB: €ANHCTBEHHOCTD ITyTH, CYIIIECTBOBAHUE
BUCSIYEH BEPUIMHBI, CBSI3b MEXK/y YMCIIOM BEpIIUH U yncioM pédep. [Ipasuio
yMHOeHus. Pemienue 3amau ¢ momoisto rpados. [IpoTuBononoxHbie COOBITHS.
Huarpamma Ditnepa. O0benuHeHNE U TIepecedeHne coobrTuil. HecoBMecTHbIE
coObITHSA. Y CllOBHAs BEposATHOCTD. [IpaBuiio ymHokeHus. HezaBucumblie coObITHS.
IIpencrasiieHne 3KCriepuMeHTa B BUJIE iepeBa. Pemenue 3ana4 Ha HaXOXKIAeHUe
BEPOSATHOCTEN C MOMOIIBIO IEPEBa CIIy4YaHOrO 3KCIIEPUMEHTA, TharpaMm Jujepa.



9 KIIACC

Yuciaa v BBIYMCICHUA

Kopenb n-i1 creneHu u ero cBoikcrtBa. CTENEeHb € PalMOHAIBHBIM
IIOKa3aTeJIeM U €€ CBOMCTBA.

AsiredOpanyecKue BbIPpaKeHUs

ToxxecTBeHHbIE TPEOOpa30BaHUsl BBIPAKEHHM, COIEp)KallUX KOpPEHb n-’
crenieHU. ToXIecTBEHHbIE MPEeoOpa30BaHUs BHIPAXKEHUM, COAEPKAIIUX CTETECHb C
PalMOHAJIBHBIM [TOKA3aTEIIEM.

KBagpatueii TpéxuneH. KopHum kBampatHoro tpéxunena. Pasnoxkenue
KBaJPAaTHOTO TPEXWICHA HA TUHEHHbBIE MHOKUTEIH.

YpaBHeHUs U HEPABEHCTBA

bukBaaparasie ypaBHeHUs. [IpuMepbl TPUMEHEHUIT METOAOB PABHOCUIIBHBIX
npeoOpa3oBaHuid, 3aMEHbl MEPEMEHHOM, rpaMyecKoro MeToAa MNpU PEIICHUH
ypaBHEHUM 3-1 U 4-11 CTENICHEM.

Pemenue qpoOHO-paliMOHAIBHBIX YPaBHEHUN.

Peuienne cuctem ypaBHEHH ¢ IBYMsI IEPEMEHHBIMU. PellieHre mpocTenmmx
CUCTEM HEJIMHEWHBIX ypaBHEHHWH ¢ JByMs nepeMeHHbIMH. ['paduueckuit meron
pelIeHrs CUCTEMbl HEJIMHEHWHBIX YpaBHEHUM ¢ JAByMs INepeMeHHbIMU. Cucrema
JBYX HEJIMHEVHBIX YPAaBHEHUM C JABYMS NEPEMEHHBIMH KaK MOJENb PEaJbHOU
CUTYalUU.

UucnoBele HepaBeHCTBA. PelieHue JIMHENHBIX HEPaBEHCTB. Jl0Ka3aTenbCTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBAa € OJHOM MNEpeMEHHOW. PenieHne KBaapaTHBIX
HEpaBEHCTB rpa)MyecKUM METOJIOM U METOJOM HHTEpPBAJIOB. MeTOoa MHTEPBAJIOB
JUISl palluOHAIbHBIX HepaBeHCTB. [IpocTeliline HepaBeHCTBA C TapaMeTPOM.

Peliennie TEKCTOBBIX 33/1a4 C TOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ AByMsi TepeMEHHBIMHU. PerieHue HepaBeHCTBA € JBYMS
nepemMeHHbIMU. CHCTEMBl HEpPAaBEHCTB C JBYMsl INepeMeHHbIMU. ['paduueckuit
METOJ] PEIICHUSI CUCTEM HEPABEHCTB C JABYMS IEPEMEHHBIMHU.

DOyHKUIMHA

Oyukrusa.  CpoiictBa  QyHKIMA:  Hynd  (QYHKIUH,  [OPOMEXKYTKH
3HAKOIOCTOSHCTBA (DYHKIIMU, MPOMEKYTKH BO3pAaCTaHUsl U YObIBaHUS (DYHKIUH,
YETHBIC U HEYETHBIC (PYHKIINMHU, HAUOOJIbIlIee U HAMMEHbIIIee 3HAUCHUS (PYHKIIUH.

KBagpatnunas ¢Qynkmus u e€ cBoictBa. lcmonp3oBaHWEe CBOKWCTB
KBaJpaTuyHOW  GyHKIMM 17 pemienust  3amad.  [loctpoenme  rpaduka
kBagpatnyHo ¢GyHkumu. [lomokeHwe rpaduka KBaapaTUIHOW (QYHKIIUA B
3aBUCHMOCTH OT & Koaddurmentos. ['paduxu GpyHKImit y =ax’, y = a(x —m)’ u y
= a(x —m)’ +n. Tloctpoenne rpaduKoB BYHKIHIT C MTOMOIIBIO PEOOPA3OBAHHIL.

Jpo6uo-nuueiinas Gyuknus. MccnenoBanue QyHKIIHIA.



DyHKIWsE y = X" ¢ HATYPAIBHBIM MOKa3aTeseM 1 u e€ rpadux.

YuciioBbIe MOCIe10BATEILHOCTH U MPOrPecCuu

[TonsiTue uymcnoBoil mocienoBatenbHOCTH. KoOHEuHblE U OECKOHEUYHBIE
NOoCJIeN0BaTeNbHOCTH.  OrpaHMyYeHHas  IIOCJIEN0BATEIBHOCT.  MOHOTOHHO
Bo3pactamomas  (yOsiBatomiast)  mociiefoBareabHocTh.  CrocoObl  3amaHust
MIOCIIEZIOBATEIBLHOCTH: OMUCATENbHBIN, TaOMUYHBIN, ¢ MOMOIIBIO (HOPMYIBI #-TO
YJI€HA, PEKYPPECHTHBIN.

Apudpmernueckass U reomerpuyeckas mnporpeccud. (CBOHCTBa UJIEHOB
apupMETHIYECKOH U TEeOMETpHUeCKON mporpeccuid. DopMysibl #-r0  4jieHa
apumeTnyeckol U reomeTpuyeckoil nporpeccuil. @opmynbl CyMMBbl MEPBBIX 71
YJIEHOB apu(PMETHUECKON U TE€OMETPUUYECKON Mporpeccuil. 3ajadu Ha MPOLEHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

IIpencraBiieHre O CXOAMMOCTH IIOCIEAOBATEIBHOCTH, O CYMMHUPOBAaHUU
OECKOHEYHO yObIBaIOIIEH reOMETPUUECKON IPOTPECCHUH.

Meron maremarndeckor MHAYKIMH. [Ipocreiimme npumepsl.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YYEEHOI'O
KYPCA «AJTEBPA» HA YIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJBI, K HMCIOJIB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEACTaBICHUEM O MAaTeMaTUYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

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

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUSA:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HAaBBIKAMH HCCIIEIOBATEIBCKOM €SI TEIbHOCTH;

6) ¢pusnmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTy YU :



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHSI  3JA0POBOTO  00pa3a JKM3HU  (3A0POBOE  THTAHHE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHNE MATEMaTUYECKUX 3HAHWM ISl PEUICHUS 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanTanum K M3MEHAKIIUMCH YCJIOBUAM COLUAIBHON U NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKM U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTAaX U SABJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (GOPMYJIUPOBATh U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATDBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMBbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEIIbHBIMU  JICHCTBUSMH,  YHUBEPCAIbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCATbLHBIMH PETYJISATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN MEXAy TMOHATHSAMHU, (OPMYJIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPEoOpa3oBBIBATH  CYXKJCHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, IMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNnaTh BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTHUKH, JACAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUCHHUH, yMO3AKIIOUEHUH TI0 aHAIOTHH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTUYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHus;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareabckue 1eiCTBUS:

UCIIONB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUSA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOJAUTH IO CAMOCTOSITEIbHO COCTaBICHHOMY IIJIaHy OKCIIEPHUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOT0 OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAOMIOACHMS, HMCCIEAOBAaHUSA, OKCIEPUMEHTa, OIICHUBAThH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TaKXKe BBIIBUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMAIIMH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeUIeHUs 3a1a4u;

BBIOWpATh, aHAJM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a/1a4u CXeMaMu, TuarpaMMaMi, HHOU TpaduKoi 1 X KOMOWHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM WIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHuKaTHBHBIC YHHBEpPCaJbHbIE Y4eOHbIE 1eHCTBUS



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEeIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/1¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pemaeMol 3adadd, BHICKA3bIBaTh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTaBISITh Pe3yIbTaThl PEIICHUS 3a/a4u, YKCIIEPUMEHTa, UCCIICIOBaHMS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3amad
MIPE3EHTAIUN U OCOOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHUH Y4YEeOHBIX MaTEMAaTHYECKUX 3a7ad, NPUHUMATh Ieib
COBMECTHOW JIEeATEIHHOCTH, TUTAHUPOBATH OPTaHU3aIUI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYXIeHMs], OOMEH MHEHUH,
«MO3TOBbIE IITYpMbD» W UHBIE); BBINOJHATh CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaH[bI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIaJa B OOMmUA pe3yiabTaT 10
KpUTEpHsM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIC YHUBEpPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalLUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX [TOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IpyHIoBOE);

CaMOCTOATENILHO COCTABJIAThH IJIaH, aJTOPUTM pEIIeHHs 3anadu (Wiu ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs ¢ YYETOM HMEIOIIMXCA pPECcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHuit ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS Mpollecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUM 3a1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTaBICHHOHN e U
YCIOBUSIM, OOBSACHATH MPUUUHBI JOCTUKEHHS WM HEJTOCTHXKEHUS LIeTH, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXAaTh AMOLUHM TPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLEHKY PEIICHUS 3a/IauH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIity 00y4yenus B 8 kiacce 00y4aromuics MOIy4UT CIETYIOIINE MPeIMETHBIC
PE3yNbTATHIL:

Yucaa v BBIYMCICHUA

HppanmoHanbHbIE YUCIA.

[loHuMaTh W WUCIONB30BATh NPEACTABICHUS O PACHIMPEHUU YHUCIOBBIX
MHOECTB.

CB00OOJHO OIEepUpPOBATH MOHATUSIMU: KBaJAPATHBIA KOPEHb, apU(hMETUUCCKUMA
KBaJpaTHBIN KOPEHb, UPPALIMOHATIBHOE YKCIIO, HAXOJUTh, OLICHUBATh KBA/IPATHbHIC
KOpHM,  UCIOJB3yd TpU  HEOOXOJMMOCTH  KaJbKYJSATOP,  BBIMOJIHATH
npeoOpa3oBaHusl BBIPAKECHUM, COAECpKAIMX KBAApaTHbIE KOPHU, HCIOIb3Ys
CBOMCTBA KOPHEMN.

Hcnonb30BaTh HayaJdbHBIE MPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
YHCeJ JUIsl CPAaBHEHUSI, OKPYTJICHUSI M BBIYUCICHUH, U300pakaTh JIEWCTBUTEIIbHbBIE
4yycia TOUKaMU Ha KOOPAUHATHOM MPSMOM.

Hcnonb30BaTh 3amucy OOJIBIIMX W MAJIBIX YHUCENI C MOMOIIBIO JIECATUYHBIX
npoOeit u creneHeil yucna 10, 3amuchiBaTh W OKPYIJISITH YUCIOBBIE 3HAYCHUS
pEeanbHBIX BEJIUYUH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUIA.

J1emMMOCTb.

CB0OOIHO omepupoBaTh IMOHATHEM OCTaTKa MO MOJYJI0, TNPUMEHSThH
CBOMCTBA CpPaBHEHMM MO MOJYJIIO, HAXOJUTh OCTATKA CYMMBbI U MPOU3BEICHUSI 110
JTAHHOMY MOAYJIIO.

AuredpanvyecKue BbIPpAKEHUA

JpoGHO-parimoHaIbHbIE BEIPAKECHUS.

HaxoauTe nomycTuMble 3HAUYEHHUS TEPEMEHHBIX B JIPOOHO-pAllMOHATIBHBIX
BBIpaKEHUSX.

[IprMeHSITh OCHOBHOE CBOKWCTBO PAIlMOHAILHON JIPOOH.

BrimonHITh ipUBEAcHNE anredpandeckux apobeil Kk 00IeMy 3HaMeHaTeto,
CJIOKEHUE, YMHOXKEHUE, JICJICHNE aNreOpandecKux IpoOet.

BBINOMHATH TOXKIECTBEHHBIE TPEOOPA30BaHUS PAIIUOHATIBHBIX BhIPAKCHUH.

[IpuMeHsTh MpeoOpa30BaHMs BHIPAKESHUM JJIsI PEIICHUS Pa3IMUHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Crenenu.



[IpuMeHATh TOHSTHE CTENEHU C 1EJbIM IOKa3aTeJIEM, BBINOJIHATh
peo0pa30BaHus BRIPAXKECHUH, COAEPIKAIUX CTETICHH C IEITBIM MOKa3aTesIeM.

HppanmoHaibHbIe BEIPaXKEHUS.

HaxoauTe nonmycTrmple 3Ha4CHHS] IEPEMEHHBIX B BBIPAXKEHUSIX, COAEPKAIINX
apu(pMeTHYeCcKre KBaJApaTHbIE KOPHH.

Brinmonuate npeoOpa3oBaHus HMPPALUOHAIBHBIX BBIPAKEHUN, HWCHOIB3YS
CBOMCTBA KOPHEMU.

YpaBHeHUs U HEPABEHCTBA

Pemiats kBajpaTHbIEC ypABHEHUS.

Pemate ApoOHO-paIiMoHaIbHbIE YPABHEHHUS.

Pemiath nuHEWHBIE YpaBHEHUS C MapaMeTpamMH, HECIOXKHBIE CHCTEMBI
JIMHEWHBIX YPaBHEHUH C ITAPAMETPAMMU.

[IpoBOAUTH HCCIIEOBAHNS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM UYHCIIE C
npuUMeHEeHueM Tpaduueckux TMpeAcTaBieHuid (yCTaHaBIMBaTh, WMEET JIU
YpaBHEHHE WM CHUCTEMa YypaBHEHUW pEIICHUs, €CJIM HMEET, TO CKOJIbKO, W
npouee).

[lepexoauTh OT ciOBeCHON (HOPMYIHMPOBKM 3adauyv K €& anreOpanyeckoit
MOJEIN C TIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
HMHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBII pe3yybTarT.

[IpuMeHSATh, CBOWCTBA YMCIIOBBIX HEPABEHCTB [JIi CPAaBHEHUS, OIICHKH,
pelIaTh JUHEWHBIE HEPABEHCTBA C OJIHOW MEPEMEHHOW M MX CHUCTEMBI, JaBaTh
rpa@uyuecKy0 WUIIOCTPAIIMI0 MHOXKECTBA PEIICHUH HEPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DOyHKUIMHA

[loHruMaTh ¥ UCTHOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUCHUS), OMNpEAesaTh 3HAaueHHE (PYHKIHUM IO 3HAYCHUIO
apryMeHTa, ONpeAesiaTh CBOWCTBA PYHKIUMU TI0 €€ rpaduKy.

Crtpouts rpaduku (yHKIIHI, ONMUCHIBATH CBOMCTBA YHCIOBON (DYHKIIMH TIO €€

rpaduky.

K xoHIry oO0ydueHus B 9 kj1acce 0O0yJarommics MOTYYUT CIASTYIONINE MPEIMETHBIC
pE3YJIbTATHI:
Yucjaa 1 BLIYUCJIEHUA
CB00OOTHO oOlEepUpOBaTh TMOHATUSIMHU: KOPEHb #-M CTENEHHU, CTENEHb C
pallMOHAIBHBIM TI0KA3aTeJIeM, HAaXOJIUTh KOPEHb M- CTENEHH, CTEIECHb C
paIMOHAIBHBIM TIOKa3aTeeM, HCIOJIb3YS MPU HEOOXOTUMOCTH KaIbKYJISTOD,
MIPUMEHSITh CBOMCTBA KOPHS #1-M CTENIEHU, CTENICHU C PAllMOHAIBHBIM MTOKAa3aTeJIEM.
Hcnonp30BaTh MOHATHE MHOMXKECTBA JACUCTBUTENIBHBIX UYKCEIl MPH PELIEHUU
3a71a4, MPOBEICHUN PACCYKICHUN U JOKA3ATEIIbCTB.



CpaBHHBaTh M yHOPAIOYMBATH JICHCTBUTENBHBIE UYHCIA, OKPYIJIATH
JNEHUCTBUTEIILHBIE YKCJIA, BBITOIHATh MPUKUIKY PE3yJbTaTa BBIYMCICHHUN, OLEHKY
YHUCJIOBBIX BBIPAXKEHUM.

AnredOpanvecKue BbIPaKeHUs

CBoOOIHO oOmepupoBaTh MOHSATUEM KBAAPATHOTO TPEXUJIEHA, HAXOAUThH
KOpHM KBaJpaTHOr'0 TPEXWICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA TUHEWHBIE MHOKUTEIIH.

YpaBHeHUs U HEPABEHCTBA

Pematy JMHEHBIE W KBaJApAaTHBIC YPaBHEHWS, YPAaBHEHUSA, CBOISIIMECS K
HUM, IPOOHO-paIlMOHAIIbHBIEC YPABHEHHS.

PemaTp HECIOXKHbIE KBaIpaTHbIE YPaBHEHUS C TApaMETPOM.

PemaTp JMHEWHbIE HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HCIOJb30BATh
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPAaBEHCTB Ha YHCIIOBOM MpPSIMOMH,
3aMKCBIBATH PEUIEHUE C IIOMOLIBIO CHMBOJIOB.

Pemate cucrtemsl IByX JIMHEWHBIX YPAaBHEHUU C JABYMS IIEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SBISAETCS JTUHEHHBIM.

Pemats HECOKHBIE CHCTEMBI HEIMHEMHBIX YPAaBHEHUH C TapaMETPOM.

[TpuMeHsATh METOIbl PaBHOCUIIBHBIX MpeoOpa3oBaHUil, 3aMEHbI IEPEMEHHOM,
rpaduueckoro MeTo/ia Mpy pelieHuU ypaBHeHHM 3-11 1 4-i cTeneHel.

Pemate cucTeMbl  JMHEHHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHUE CHCTEMBbI
HEPaBEHCTB Ha YMCJIOBOM IPSIMOM, 3aIIMChIBATH PELIEHUE C IIOMOLIBIO CHMBOJIOB.

PemaTe ypaBHEHHUS, HEpPABEHCTBA W HX CHUCTEMBI, B TOM 4YHUCJIE C
OrpaHUYECHMSIMH, HAIPUMED, B LENbIX YHACIIAX.

[IpoBOAUTE WCCIIEIOBAaHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B TOM YHCIIE C
IpUMEHEHUEM TpadHuuecKuX TMpeAcTaBlIeHUd (yCTaHABIMBaTh, HMEET JIU
YPaBHEHUE WM CHCTEMA YPAaBHEHMH pELICHHUs, €CIM HMEET, TO CKOJbKO, WU
npoyee).

Pemiath TekcTOBbIE 3ajauu  ajJreOpaudeckuM CrocoO0OM C  MOMOIIBIO
COCTaBJICHUs YPABHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnonb30oBaTh ypaBHEHUS, HEPABEHCTBA M UX CHUCTEMBI JJIsi COCTABIICHHUS
MAaTEMaTUYECKOM MOJEIU PEAJbHOM CUTyallud WM MPUKIAJHOW 3aJa4H,
WHTEPHPETUPOBATH NOJYUYECHHBIE PE3YJIBTATHI B 33JaHHOM KOHTEKCTE.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPeccum

CB0oOOIHO omnepupoBaTh MNOHATUSMHU: 3aBUCUMOCTb, (YHKIMS, Trpauk
byHKIIMKA, TpsMas MPOMOPIMOHATBLHOCTh, JIMHEWHas QYyHKIUS, OOpaTHas
MPOTIOPIIMOHAILHOCTE, Tapadosia, runepOosia, KyCOUHO-3a/1aHHast (PyHKITHS.

HccnenoBarh PyHkImIo o €€ rpaduKy, ycTaHAaBIUBATh CBOMCTBA (DYHKITHIA:
00JacTh OMpENEICHUsI, MHOXKECTBO 3HAUYEHHM, HYIM (YHKIHH, MPOMEXYTKH



3HAKOIOCTOSIHCTBA, TPOMEXYTKM BO3pacTaHusi M YObIBaHMSA, YETHOCTH U
HEYETHOCTh, HAaUOOJIbIlIEEe U HAMMEHbIIIEE 3HAYCHHSI, ACUMIITOTHI.

Pacnio3naBaTh kBajgpaTHuHyio QYHKIHUIO 10 (opMyIie, MPUBOIUTE TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.

Omnpenensars MmoyiokeHue rpauka KBaJpaTUUYHON (YHKLMHM B 3aBUCUMOCTH
ot e€ kKod(PHUIMEeHTOB.

Ctpouts rpaduKk KBagpaTUYHOW  (YHKIIMH, ONHCHIBAaTH  CBOMCTBA
KBaJpaTHIHON QyHKIIMH 110 €€ rpaduKy.

Hcnonp30BaTh CBOMCTBA KBaAPATUUHON (PYHKIIMH JUIsl PEIICHHUS 3a]1a4.

Ha npumepe kBanpatuuHoil pyHKUIMU CcTpouTh rpaduk pynkuuu y =af(kx +
b) + ¢ ¢ momomipio IpeoOpazoBanuii rpaduka GyHkIHH y=f(X).

WnmocTpupoBaTh € TMOMOIIBI0 Tpaduka pealbHYI0 3aBUCMMOCTh WU
IPOLECC 110 UX XaPAKTEPUCTUKAM.

Apupmerndeckasi 1 reoMeTpruuecKas MPoOrpeccun

CB0OOOIHO ONEPUPOBATH MOHATUAMHU: MOCIEAOBATEIBHOCTD, apu(pMETHYECKAS
U T€OMETPUYECKasi TPOTrPECCHH.

3amaBaTh IOCJENOBATEIBHOCTH pPAa3HBIMU CIIOCOOAMH: OINKMCATENbHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (POPMYIIBI #-T'O WIEHA, PEKYPPEHTHBIM.

BbINONHATE  BBIUMCIEHUS C UCHOJB30BaHUEM (OPMYyNI #-TO  4J€Ha
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpecCUil, CyMMbI IEPBBIX 71 YJICHOB.

N300pakarb 4i€HBbl MOCJIEI0BATEIbHOCTH TOYKAMHU Ha KOOPJIWHATHON
IJIOCKOCTH.

Pemarp 3amaun, CBSi3aHHBIE C YUCJIOBBIMHM IOCIEA0BATEIbHOCTSIMHU, B TOM
quCclie 33/1a4U U3 PeaIbHOM JKU3HHU (C MCIOJIb30BAHUEM KaJbKyJATOPa, IU(PPOBBIX
TEXHOJIOTHUHA).

Pacro3naBaTh ¥ TPUBOAUTH TNPUMEPHl KOHEYHBIX M  OECKOHEYHBIX
NOCIEI0BATEIbHOCTEH, OrPaHMYEHHBIX  IOCIEI0BAaTENIbHOCTEH, MOHOTOHHO
BO3pacTaromux (yOBIBAIOIIUX ) IMOCIEI0OBATEIILHOCTEH.

HMeTh npeAcTaBieHHe O CXOAUMOCTH MOCIEA0BATEIbHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO yOBIBAIOIIEH reOMETPHUUECKOM MPOTrPECCUH.

[TpuMeHsTh MEeTOT MaTEMaTHUECKON HHIYKIIMHU TIPY PEIICHUH 3a/1a4.

JIeMEeHTbI JIOTUKH, KOMOMHATOPUKHU, CTATUCTUKHU U TEOPUM BEPOSITHOCTEH

Pemate 3a7aun Ha BRIYUCIICHUE BEPOSTHOCTEH COOBITUN O BEPOSATHOCTSIM
AJIEMEHTAPHBIX COOBITUN CIYy4aifHOTO OIbITA, HA BHIYMUCIECHHUE BEPOSITHOCTEH
COOBITHI B OMbBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU, B TOM
YHUCJIE C TOMOIIBIO KOMITBIOTEPA;

[IpoBOAUTE M U3y4YaTh OMBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITUSIMU (C UCTIOJIb30BAHUEM MOHET, UTPATIbHBIX KOCTEH, IPYTUX MOJIENE) B
X0J1€ MPAKTUYECKON pabOThI.



OcBauBaTh NOHATHUSA: IEPEBO Kak rpad 0e3 HuKIIa, BUCSUAsl BepIUIMHA (JIHCT),
BETBb JIEpEBa, MyTh B JIEPEBE, TUAMETP JIEPEBa.

W3yuaTh CBOMCTBA JiepeBa: CyIIECTBOBAaHHE BUCSYCH BEPILIUHBI,
€IMHCTBEHHOCTb ITyTH MEXIY ABYMS BEPIIMHAMM, CBA3b MEXKAY YHUCIOM BEPIINH
U yrciioM péodep.

Pemiate 3a1a4 Ha TIOMCK U TIEPEUUCIICHUE MTyTeH B IepEBE, ONPEICICHNE YHCa
BepIIKH WK pEdep B AepeBe, 00Xoa OMHAPHOTO JepEBa, B TOM YHCIIE C

IMPUMCHCHUCM IIpaBUJIda YMHOKCHUA.



8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
1 YPABHEHUSA 1 HEPABEHCTBA. 20 |
Hepagencrtpa
) UNCJIA U BIUMCJIEHUW . KBaapatHbrit 20 1
KOPEHb
3 YPABHEHUA U HEPABEHCTBA. 25 )
KBagparusle ypaBHEHUA
4 AJITEBPAMYECKHUE BBIPAXXEHU . 20 )
JpoOHO-palinoHaIbHbIE BEIPAXKEHUS
5 YPABHEHUSA N HEPABEHCTBA. 19 |
JIpoOHO-palnoHa bHbIE YPAaBHEHHUS
6 OYHKINN 15 1
7 AJITEBPAMYECKHUE BBIPAXXEHU . 14 1
Crenenn
UMCJIA U BBIYUCJIEHUA. lenumocThb 7 1
BeposTHOCTB M CTaTUCTUKA 20 1
10 [ToBTOpEHME, O606IH€HI:I€, 10 |
cUCTeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 12 0




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpaMMblI Bcero Konrpoavurre  IMpakririeckue o0pazoBare/ibHbIEC
padoTshI padoThI
pecypchl
1 OYHKINU 25 1
) YPABHEHUA 1 HEPABEHCTBA. 20 1
KBagparnsle HepaBeHCTBA
3 YPABHEHUMA 1 HEPABEHCTBA. ’s |
VYpaBHEeHMsI, HEpPaBEHCTBA U UX CUCTEMBI
4 YMCJIOBBIE ITOCJIEAOBATEJIBHOCTU 25 )
N ITPOI'PECCHH
5 AJITEBPAMYECKUE BBIPAXKEHU L. L5 1
CreneHsb ¢ palluOHAJIBLHBIM [TOKA3aTEIeM
6 BeposTHOCTB U cTaTUCTHKA 20 1
7 [ToBTOpeHue, 0600IIEHNE, CUCTEMATU3AIIHS 40 |
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 8 0
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