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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sABISETCS OJHHMM W3 OIOPHBIX KypCOB OCHOBHOTO OOIIEro
o0Opa3oBaHusA: OHAa 00ECIEYMBAET U3YUYEHUE APYTUX JUCIHUIUINH, KaK €CTECTBEHHO-
HAYyYHOTO, TaK W TYMaHUTAPHOTO IHKJIOB, €€ OCBOCHHE HEOOXOaUMO ISl
MIPOAOJDKEHUsI 00pa30BaHUs M B MOBCEAHEBHON XU3HU. Pa3BuTHe y 00yuaronmxcs
HAYYHBIX TIPEJCTABICHUHA O TMPOUCXOKICHHUH W CYIIHOCTH alredpandecKux
abcTpakimii, cnoco0e OTpaKeHUs MAaTEMAaTUYECKON HAyKOM SBJIIEHUM U MPOIIECCOB
B TpUpOAEe U OOIIecTBE, POJIM MAaTEMaTHYECKOTO0 MOJCIHPOBAHUS B HAYYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
M Ka4eCTB MBIIUICHHS, HEOOXOANUMBIX ISl aIallTallil B COBPEMEHHOM ITH(PPOBOM
oOmectBe. M3yuenue anreOpbl oOecrneurMBaeT pa3BUTHE YMEHHsS HaOJI0IATh,
CpaBHHBaTh, HAXOJWTh 3aKOHOMEPHOCTH, TpeOyeT KpPUTHYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU JCHCTBUSI W BBIBOJIBI,
dopmynupoBaTh yrBepxKAcHUI. OCBOECHHE Kypca anreOpbl 00eCTIeUnBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHHS OOYYarOIIMXCs: OHHM HCIONB3YIOT JeAYKTUBHBIE |
MHIYKTUBHBIC PacCyKIeHHs, 0000IeHne 1 KOHKPETH3aIHio, abcTparnpoBaHue u
aHamornto.  OOydeHume  anreOpe  mpenmojiaraeT  3HAYMTEIBHBIA  00BEM
CaMOCTOSITETIbHOM ~ J1€ATENbHOCTH OOYyYaloIUXCs, MOITOMY CaMOCTOSITEIbHOE
peleHue 3a1a4 ABJSeTCs peanu3alueil JesTeIbHOCTHOrO NPUHIUIA 00ydeHHsL.

B crpykrype mnporpammbl ydyeOHOro Kypca «Anredpa» sl OCHOBHOTO
o0miero oOpa3oBaHHs OCHOBHOE MECTO 3aHMMAIOT COZEpPKAaTeIbHO-METOANUECKHE
auHUK: «Yucna u BBIYMCIEHUS», «AJIreOpandeckue BhIPAKEHUsN», «YpaBHEHUS U
HepaBeHCTBa», «DyHkiuu». Kaxgas U3 3THUX coaepKaTeIbHO-METOIUYECKUX
JMHUNA pa3BUBAaETCs Ha NPOTSHKEHUM TPEX JIET U3YUYEHUS Kypca, B3aUMOJCIHCTBYS €
ApPyTUMHU €ro JHUHUAMU. B Xoje wu3ydeHus ydeOHOro Kypca OO0ydaromiuMCs
HPUXOJUTCS JIOTUUECKU PacCyXkAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBsi3u ¢ aTuM B mporpaMMmy ydeOHOro kypca «AnreOpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTHKH, IpPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3zenax
MaTeMaTHYeCKOro 00pa3oBaHUS U CIIOCOOCTBYIOIIHE OBJIAJCHUIO 00YUYaIOIIMMUCS
OCHOB  YHUBEPCAJIBHOIO MaTeMaTHueckoro s3bika. ConepikaTelbHONM U
CTPYKTYpHOH OCOOEHHOCTBIO Y4eOHOro Kypca «Aurebpa» SBISETCS €ro
MHTETPUPOBAHHBINA XapaKTep.

Copmepxxanne nuHMM «Yucna W BBIYUCICHUA» CIYKUT OCHOBOM IS
JaJbHEHIIIET0 W3YYeHHUsS MATEeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOydYarOIIMXCS
JIOTUYECKOT0 MBIIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BAThCS aJrOpUTMaMHu, a
TaKke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIJISl TOBCETHEBHOM
KU3HU. Pa3BUTHE MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS
CBSI3aHO C PAIlMOHAIBHBIMH M HPPAIMOHAIBHBIMHU YHCIaMH, (POPMUPOBAHUEM



IIPEACTABICHUA O JCHCTBUTEIIBHOM YHCIIEC. 3aBEPLICHHUE OCBOCHHSI YHCIIOBOU
JIMHUU OTHECEHO K CpeIHEMY 00I11IeMy 00pa30BaHUIO.

Copepxanne IByX anreOpanvdecKux JHHUNA — « ANreOpandeckre BHIPaKEHUS»
U «YpaBHEHHS W HEPAaBEHCTBa» CIIOCOOCTBYET (HOPMUPOBAHHUIO Y OOYyYAIOUINXCS
MaTeMaTHYECKOTO ammapara, HEOOXOJUMOTro s PEIIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TPEIMETOB U TPAKTUKO-OPUEHTHPOBAHHBIX 3amad. Ha  ypoBue
OCHOBHOTO 00miero o0pa3oBaHusl y4eOHBI MaTepual TPYNIHUPYETCS BOKPYT
paIMOHANBHBIX BBIpaXEHUH. AJredpa JEMOHCTpUPYET 3HaYCHHE MAaTEMaTHKU Kak
A3bIKa JUUISI TIOCTPOSHUS MATEeMAaTHYECKUX MOJIENIeH, OMHMCAaHUs MPOILIECCOB U
SABIICHUI peanbHOTO MHUpa. B 3agaun oOyueHus anreOpe BXOAAT TaKKe
JalbHEHIIee pa3BUTHE aNTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIUMOTO, B
YaCTHOCTH, JMJII OCBOEHHS Kypca HWH(OpPMATHKH, W OBJAJCHHE HAaBBIKAMH
JIeTYKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHre CHMBOJIBHBIX ()OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEH K MaTEMaTHUYECKOMY TBOPUYECTRY.

Conepxanne yHKIIMOHATBHO-TPAPUIESCKON JIMHUU HAIIEJICHO Ha TOTy4YCHHE
00yJaronMMUCs 3HAHUKA O (QYHKIUSAX KaK BaKHEHIIEH MaTeMaTHYeCKOH MOaeln
JUTS OTIMCAHUSI M MCCIIEIOBAHMS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHUU B TIPUPOJIC
n obmecTBe. M3ydyeHne marepuana CrocOOCTBYET Pa3BUTHIO Y OOYyYarOMIMXCS
YMEHUS HCIIOJIB30BATh Pa3IUYHbBIC BBIPA3UTEIbHBIC CPEJICTBA SI3bIKA MATEMATUKH —
CIIOBECHBIC, CHUMBOIIMYECKUE, TpaduvecKhue, BHOCHUT BKIaA B (OPMHUPOBAHHE
NPECTaBICHUH O POJIM MaTEMATHKH B Pa3BUTHH IUBUIU3AIUN U KYJIbTYPHI.

CornacHo yueObHOMY IUIaHy B /-9 Kiaccax H3ydaercs Y4YeOHBIH Kypc
«Anrebpa», KOTOPBIH BKJIIOYAET CJICIYIONINE OCHOBHBIC Pa3feiibl COACPKAHMS:
«Ynucna W BBIYUCICHHS», «AJNTeOpandecKue BBIpOKEHUS», «YpaBHEHUS U
HEpaBEHCTBaY», «DyHKIIUNY.

Ha usyuenne yueOHOTO Kypca «Anredpa» orBoautcs 306 gacoB: B 7 Kjacce
— 102 gaca (3 gaca B Hememo), B 8 kimacce — 102 gaca (3 waca B Heznemo), B 9
kiacce — 102 gaca (3 yaca B HeJIelIO).



COAEPXAHUE OBYUEHUA
7 KIIACC

Yuciia v BbIYUCTCHUS

JpoOu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXOJl OT OAHOW (QOPMBI 3amHUCH
npoOeit k apyroil. IloHaTHe panUOHAIBHOTO 4YHCJA, 3aluCh, CpPaBHEHHE,
yIOPSOYMBAHUE  PAIMOHAIBHBIX 4uCeNl. ApudMETHYECKUE JCUCTBUA C
palMoOHaNIBHBIMK YuciIaMu. PemeHnue 3agay U3 peaibHOM MPAKTUKU HA YacTH, HA
TpoOHu.

Crenenb C HaTypajJbHBIM IIOKa3aTeJeM: OMpejeieHue, NpeoOpa3oBaHUe
BBIPOXKCHUN HAa OCHOBE OMPEENICHHUS, 3aNuch 0oybinX uncen. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U JpoOU B BHUJE MPOLEHTOB. Tpu OCHOBHBIC 3a7a4l Ha
MPOILEHTHI, PEILICHUE 33/1a4 U3 PEAIbHON MPAKTUKH.

[IpyuMmeHeHne TPU3HAKOB  JIEIUMOCTH, PA3J0KEHUE HAa  MHOXHUTEIH
HaTypaJbHbBIX YUCEIL.

PeanbHple  3aBUCMMOCTH, B TOM 4uclie TpsMas W oOparHas
MPONOPIIMOHATIBHOCTH.

AuireOpanyeckue BbIpasKeHUsI

[lepeMeHHbIE, YNCIOBOE 3HAUECHHUE BBIPAKECHUS C NepeMeHHou. [JomycTumebie
3Ha4YEeHMS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEK]ly BEJINYMHAMU B BUJE
dopmyinbl. Beruncienus no popmynam. [IpeodbpazoBanne OYKBEHHBIX BbIpOXXEHUH,
TOXXKJIECTBEHHO paBHbIE BBIPAKEHMsI, TpaBWJIa MpPeoOpa3oBaHUs CyMM U
IPOU3BEICHUM, MMPaBUIIa PACKPHITUS CKOOOK M MPUBECHUS MTOJO0HBIX CIIaraeMbIX.

CBoiicTBa CTENEHU C HATYpPaJIbHBIM MTOKA3aTEIEM.

OnHowieHbl U MHOTOwIeHbl. CteneHb MHOrowIeHa. CloKeHue, BhIYUTAaHUE,
YMHOXKE€HUE MHOrOWICHOB. DOpMyJbl COKpPAIIEHHOTO YMHOXEHUSA: KBaApaT
CyMMBbl M KBaApar pa3HocTu. Dopmysia pa3HOCTH KBaApaTtoB. PaznoxeHue
MHOTOWIEHOB HA MHOXHUTEIIH.

YpaBHeHUs] U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YypaBHEHHWs, MpaBUiia MpeoOpa3OBaHUs YypaBHEHUS,
PaBHOCUJIIBHOCTh YPABHECHUM.

JIuHeliHOE ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIO KOPHEW JIMHEWHOTO
YpaBHEHHUSI, pEIIeHHE JIMHEHUHBbIX ypaBHeHHU. CocTaBleHHE YpaBHEHHI IO
YCJIOBHIO 33Jaun. Penienne TEKCTOBBIX 3a/1a4 C MOMOIIBIO YPaBHEHUM.

JIuneliHoe ypaBHEHHUE C IByMs MEpEMEHHbIMU U ero rpaduk. Cuctema AByX
JIMHEMHBIX YPaBHEHUW C JBYMS INEPEMEHHBIMU. PelIeHHEe CHUCTEM YypaBHEHUU
criocoboM moAcTaHOBKU. [IpuMepbl pelieHHus TEKCTOBBIX 3a/lad C  [OMOIIBIO
CHCTEM YpABHECHUM.

DyHKIUA



Koopaunara Touku Ha npsMoi. UncinoBble MPOMEXKYTKU. PaccTossHre MexTy
JIBYMsI TOYKaMU KOOPAUHATHOM MPAMOM.

[IpsimoyronibHas cuctema koopauHat, ocu OX u Oy. Abcuucca U opauHara
TOUYKHM Ha KOOPJMHATHOM 1iockocTu. [IpuMepsl rpadukoB, 3agaHHbIX (hOpMyIaMu.
Urenne rpadukoB peanbHbix 3aBucuMmocTeil. Ilonsatue ¢ynkuun. I'paduk
¢ynkuuu. CoiictBa pyHkuuid. JIuneninas @ynkuus, e€ rpadux. ['padux GyHkunu
y = |X|. I'padmueckoe peiieHre TMHEWHBIX YPaBHEHUH M CUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KJIACC

Yucia v BbIYUCTCHUS

KBampatheiii kopeHb u3 uyucina. [loHarue 00 wuppanvoHAIBLHOM YHCIIE.
JlecaTuunbie TPUOIMKEHUsI UppallMOHANIbHBIX yncell. CBoMCTBA apudMETHUECKUX
KBaIPAaTHBIX KOPHEW U MX MPUMEHEHHUE K MPEeoOPa30BaHUIO YHUCIOBBIX BhIpaKECHUN
Y BBIYMCJICHUSIM. [[€MCTBUTEIIBHBIE YHCIIA.

Crenens ¢ 1enbIM nokaszaTeneM u e€ cporictBa. CTaHIapTHas 3alKCh YHCIA.

AJire0panvecKue BbIpasKeHUs

KBagpatelii TpéxusneH, pa3jIoKEHHE KBAJAPATHOTO TpEXWIEHAa  Ha
MHOHUTEIH.

Anrebpanueckass 1poOb. OCHOBHOE CBOWCTBO aireOpanueckod JapoOwu.
CnoxxeHue, BBIYMTAHHE, YMHOXXEHHME, [I€JICHUE aireOpanyeckux ApooOeil.
PanronanbHbie BRIpOXKEHHS M UX IPE0Opa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, QopMyna KOpHEH KBaJpaTHOTO YpaBHECHUS.
Teopema Buera. Pemienne ypaBHEHUI, CBOASIINUXCS K JJUHEMHBIM U KBaJIPATHBIM.
[IpocTeiimme qpoOHO-paIMOHATBHBIC YPAaBHEHUS.

I'paduueckas uaTEpHpeTalus ypaBHEHUN C ABYMS MEPEMEHHBIMU U CHUCTEM
JIMHEMHBIX YpaBHEHUW C JBYMsI IlepeMeHHbIMHU. [IpuMepsl pemieHus cucrem
HEJIMHEMHBIX YPABHEHUH C IByMs IEPEMECHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 aNreOpandeckKiuM CrIoCOOOM.

HUucnoBble HEpaBEHCTBA U UX CBOKMCTBA. HepaBeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTD HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JIMHEIHBIX HEPABEHCTB C OJTHON EPEMEHHOM.

DyHKIUN

[Tonsitne ¢ynkmuu. OOMacTh ONpeAeTeHUs W MHOXKECTBO 3HAaYeHUH
¢bynkiuu. CriocoObl 3amanus QyHKITHA.

I'paduk pynkiuu. Yrenue cBoiictB pyHkuu no e€ rpadguky. [pumepsi
rpauKOB PYHKIIHMI, OTpakalolUX pealbHbIE IPOLIECCHI.



ODYHKIMY, OMNMHUCHIBAIOIINAE TPIMYI0 W OOpaTHYIH MPOTOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpaduku. OyHkuun y = x2, y = x3, y = \x, y=|x|. ['paduueckoe
pellIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KUIACC

Yuciia v BbIYUCTCHUS

PanmonanbHbie yncna, UppallMOHANIbHBIC YUCIIA, KOHEYHbIE U O0€CKOHEYHBIC
JecATUYHbIE 1poOou. MHOXKECTBO AEHCTBUTEIBHBIX YUCEN, JEUCTBUTEIbHBIE YHUCIIA
KaKk OECKOHEYHBbIE JeCSATUYHBIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEK1y MHOKECTBOM JICICTBUTENBHBIX YUCEN U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHUCEN, apu@MeThyecKue JEeUCTBUS C
JNEUCTBUTEIbHBIMU YHCIIAMU.

Pa3Mepbl 0OBEKTOB OKpYKAIOIIEr0 MHUpPA, JIUTEILHOCTh MPOIECCOB B
OKPYKaIoIIEM MUPE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTHh MpubImxkenus. OKpyrieHue
yucen. [Ipukuika v olleHKa pe3yIbTaTOB BHIUYMCICHUIA.

YpaBHeHUsI U HEPABEHCTBA

JluneitHoe ypaBHeHue. PellieHue ypaBHEHWH, CBOASIIMXCA K JIMHEUHBIM.

KBangpatHoe ypaBHeHue. Pemenue ypaBHEHUM, CBOIAIINXCSA K KBaJIpaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl penieHus ypaBHEHUN TPEThEH M YETBEPTOMU
CTEINEHEW pa3IoKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHATBHBIX YpaBHEHMH. PereHue TEKCTOBBIX 3ajad
anredpanuyeckuM METOJIOM.

VYpaBHeHue ¢ AByMs NEpeMEHHbIMH M ero Tpaduk. Pemenue cuctem aByx
JIMHEWHBIX YPAaBHEHHUM C ABYMs IIEPEMEHHBIMU. PellieHne cucTeM ABYX YpaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoi cremeHW. ['paduueckas
UHTEpIpPETALUs CUCTEMbI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenre TekCTOBBIX 3a/1a4 AJIreOpPaudecKUM CIIOCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne NMHENHBIX HEPABEHCTB C OJHOM IEpEMEHHOW. Pemienue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOW MepeMeHHOW. KBagpaTHble HEpaBEHCTBA.
I'paduueckass wHTEepmpeTanus HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMH.

DyHKIUN

KBagpatnunas ¢ynkus, e€ rpadpuk u cpoiictBa. [lapabona, KOOpAHMHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MAapaOOJIbI.

Ipaduxu dynxumit: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |X|, u ux
CBOMCTBA.

YucuaoBbie MOCAEI0BATEIbHOCTH U IIPOrPecCUm



[lonsiTHe YHUCIOBOM IIOCIENOBATEIBLHOCTH. 3aJaHUE IIOCIENOBATECIIBHOCTU
PEKYppPEHTHOI (popMynol u Gopmysioil N-ro uieHa.

Apudpmernyeckas U reomerpuueckas nporpeccur. PopMynbl N-ro YiieHa
apu(PpMETHIECKON U TreOMETPUUYECKON MPOrPeCcCuil, CyMMbI MIEPBBIX N UJICHOB.

N300pakeHrne WIEHOB apU(pMETUUYECKOH M TIE€OMETPUUYECKOM Mporpeccui
TOYKaMU HAa KOOPAWHATHOM ILIOCKOCTHU. JIMHEWHBIN M 3KCIIOHEHLUAIBHBINA POCT.
Ci1oHBIE IPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE pe3yabTaThl OCBOCHHSA MpOrpaMMbl  Y4eOHOro Kypca
«AnreOpa» XapaKTepU3yIOTCS:

1) maTpuoTnYecKoe BOCIIMTAHUE:

OpOsIBIIGHHEM HMHTEpeca K TPOUUIOMY U  HACTOSIIEMY POCCHICKOMN
MaTeMaTHK{, IIEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MaTEMaTUKOB U POCCUICKON MaTeMaTHM4eCKOW IIKOJIbI, K HCIOJb30BAHUIO 3TUX
JTOCTH>KEHUH B IPYTUX HAyKaX U MPUKIAIHBIX chepax;

2) rpaaaHCKOe H TYXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBITIOJHEHHUIO 00SI3aHHOCTEH rpakJIaHUHA U Pean3alluu €ro
npaB, TMPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOILENYyp IpakJIaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKACHUIO 3TUYECKUX MPOOIIEM, CBI3AHHBIX
C MPAaKTUYECKUM IPUMEHEHHEM JIOCTUKEHHUM HAyKH, OCO3HAHUEM BaXXHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B JEATEIIBHOCTH YYEHOTO;

3) TpyAoBOE BOCIIMTAHHE:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE B PEIICHUU NPAKTUYECKUX 3a7ay
MaTE€MAaTHYE€CKON HaIpaBICEHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMAaTHYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHWH BCEH JKU3HU I YCHENTHOW TpodeccroHaIbHOU
JESTEIBHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHM, OCO3HaHHBIM BBHIOOPOM H
MOCTPOCHUEM MHANBUIYATbHON TPACKTOPUH 00pa30BaHUs U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOEe BOCIIMTAHHE:

CHOCOOHOCTBIO K OSMOIIMOHAIBHOMY H©  3CTETHYECKOMY  BOCHPHSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/lay, PEIICHUW, PACCYKICHUH, YMEHHUIO BHUJCThH
MaTeMaTU4YeCKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT 0 TMO3HAHUSI:

OpUEHTAIlME B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4HbBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJIbI U
oOIecTBa, TOHMMAaHMEM MAaTEMaTUYeCKOW HAyKW Kak cdepsl YeIoBEUECKOU
NEATEeNIbHOCTH, ATAloOB €€ pa3BUTHUS M 3HAYMMOCTH JJIS PAa3BUTHUSI IUBUIM3AILUU,
OBJIQJICHUEM SI3BIKOM MAaTE€MATHKHA M MaTeMaTUYECKOW KYJIbTYpOH Kak CpeICTBOM
MO3HAHUS MHpPA, OBJAJCHUEM MPOCTEHIIMMU HaBbIKAMH HCCJIEA0BATEIbCKOM
NEeATEeNIbHOCTH;



6) ¢u3myeckoe BocnuTaHHe, (OPMHPOBAHHE KYJIbTYPbl 30POBbA H
IMOIMOHATIBLHOTO 0J1AT OOy M

TOTOBHOCTBIO MPUMEHITh MaTeMaTHYECKHE 3HAaHHUS B HHTEpPECax CBOETO
3I0pOBbs,  BEAEHMsS  3J0pOBOro  oOpa3a KU3HM  (310pOBO€  IUTaHUE,
cOaTaHCUPOBAHHBIN pEXUM 3aHATHM W OTAbIXA, peryispHas ¢uzndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOro K€ IIpaBa APYroro 4eaoBeKa;

7) 3K0JI0rNYecKOe BOCIIMTAHUE:

OpUEHTAIMEN Ha MPUMEHEHHWE MATEeMaTUUYECKUX 3HAHWM JJIsl PEIICHUS 3a/1au
B 00JIaCTU COXPAHHOCTU OKPYXKAIOIIEH Cpejbl, IJIAHUPOBAHUSI TOCTYNKOB H
OIICHKM HMX BO3MOXHBIX TIOCJIEICTBUI ISl OKPYXKArOIIeH cpesbl, OCO3HAHUEM
100aJIFHOTO XapaKTepa dKOJOTHUECKUX MPOoOJIeM U MyTel UX PeIICHUs;

8) amanTanusi K M3MEHSIOIMUMCH YCJIOBHSAM CONUATBHON W NMPHPOTHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUSX HEONPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUECKYIO JAeATeIbHOCTh, B TOM YHUCIIC
YMEHUE YYUTHCA Yy JPYTUX JHOJICH, MpuoOpeTaTh B COBMECTHOU JESITEIHHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIbITA JPYTUX;

HEOOXOJMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAHWA, B TOM YHUCIE
bopMynHpoBaTh UJIEU, MOHATHUSA, TUIIOTE3bI 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh Je(UIUTHI COOCTBEHHBIX 3HAHUM WU
KOMIIETEHTHOCTEM, IJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CUTYallMiOo, BOCIHPUHUMATh
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIMIMIA KOHTPMEp, KOPPEKTHPOBATH
NPUHUMAeMble DPEIICHUs U JACUCTBUS, (OPMYNHpPOBATH W OLIEHWBATh PUCKH U
NOCITIEICTBUSA, (POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/ibHBbIC YHHBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble JJoruuecKkne JeMCTBUS:

e BBISIBIITH M XapaKTEPHU30BaTh CYIICCTBEHHBIEC MPU3HAKK MAaTEMaTHUYECKUX
O0OBEKTOB, TOHATHH, OTHOIICHUN MEXIY HOHITHAMH, (OPMYIHPOBATH
ONpEJICJICHUs]  MOHSATHH, YCTAaHABIMWBATH  CYIICCTBEHHBIM  MPU3HAK
KJIacCH(UKAIIMK, OCHOBAHUS i1 OOOOIIEHHWS W CpPaBHCHUS, KPHUTCPHUH
MPOBOJIMMOTO aHAIN3a;

e BOCHpPHHUMATH, (GOPMYIHpPOBATh W  NPEOOPA3OBBIBATh  CYXKICHHUS:
YTBEPJAUTENbHBIE W OTpHUIIATEIbHBIC, €IMHWUYHBIC, YaCTHBICE U OOIIHUe,
YCJIOBHBIE;



BBISIBISITh ~ MaT€MaTUYeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
NpOTUBOpEUMss B (aKTax, JaHHBIX, HAOJIIONEHUSIX U YTBEPKACHUSIX,
npeajiaraTb ~ KpUTEpUM U1 BBISBICHUS  3aKOHOMEPHOCTEM U
[IPOTUBOPEUHNL;

JienaTh BBIBOJBI C HMCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
VHIYKTUBHBIX YMO3AKJIIOUCHUHN, YMO3AKIFOYEHHUN 110 aHAJIOTUY;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKIACHUHN (TIPSMBIE U OT
OPOTUBHOI0), MPOBOJAUTH CAMOCTOATEIBHO HECIOXKHBIE JI0Ka3aTEeNIbCTBA
MaTeMaTUYeCKUX (aKTOB, BBICTpPAWBATH APTYMEHTAIIMIO, TPUBOJIUTH
IpUMEPbI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh croco0 perieHus yuyeOHOW 3ajayu (CpaBHHUBATh HECKOJIBKO
BapMaHTOB pelIeHUs, BbHIOMpaTh Haubosee MOAXOAAIIMN ¢ y4€ToMm
CaMOCTOSATEIBLHO BBIJIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbCKNe AeHCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK WCCIICIOBATEILCKUIA WHCTPYMEHT ITO3HAHMS,
(GbopMyIHpOBaTh BOMPOCH], (UKCUPYIONIUE IPOTHBOPEUYHE, MPOOIIeMY,
CaMOCTOSTECJILHO YCTAHABJIMBaTh MCKOMOE M JIaHHOE, (HOPMHPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOKO TIO3HUITUIO, MHCHHUE;

NPOBOJIUTH IO CaMOCTOSITEIBHO COCTABJICHHOMY IUIAHY HECIIOKHBIH
OKCIIEPUMEHT,  HEOOJNBIIOE  HCCIEJAOBaHUE  TI0 YCTaHOBJICHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXITy CO0O0ii;

CaMOCTOSITeNTFHO (hOPMYIIHPOBATh 0OOOIIECHUS M BBIBOJBI 110 PE3yJIbTaTaM
NPOBEACHHOTO HAOJIIOJICHUS, WCCIICIOBAHMS, OIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJAOB M O00OIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BHTHE TIpoOIlecca, a TaKKe BBIIBUTATH
IPE/IIONI0KEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHSX.

Pab6ora ¢ undopmanueii:

BBISIBJISITh HEJAOCTATOYHOCTh M M30BITOYHOCTH WH(OpMaIuu, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATh W HWHTEPIPETUPOBATH
UHGOPMAIINIO PA3IMYHBIX BUAOB U (HOPM MpEICTABICHUS;

BbIOMpaTh (QopMy TpeAcTaBieHHS HWH(DOpMAMM ©W WUIIOCTPUPOBATH
perraemMbie 3aJadd  CXeMaMH, JIuarpaMMam#, HWHOW Tpadukol U uX
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTH WH(OpPMAIMK TI0 KPUTEPUSIM, MPEII0KEHHBIM
yauTeIeM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHHKaTHBHLIe YHHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHﬂi



BOCHPUHMMATh W (QOPMYIHpPOBaTH CYXKICHUS B COOTBETCTBHUH  C
YCIOBUSMH U LIENSIMH OOILIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTAaX, JaBaTh MOSCHEHUS II0
XOJly pELICHHMS 3a/1a4l, KOMMEHTHPOBATD ITOJYyYECHHbBIN PE3YJIbTaT;

B X0JIe 00CYXJAEHHS 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMOI TEMBI,
npo0OsieMbl, perraeMoi 3a1aum, BBICKa3bIBaTh MJIEH, HALICJICHHbBIE HA MOUCK
pEelIeHNsl, COMNOCTABIATh CBOM CYKIECHHMS C CYXKICHUAMHU JPYTUX
YYaCTHUKOB JMAJIOra, OOHApYXUBaTh pa3lIMuUE€ U CXOJICTBO IMO3ULIHMN, B
KOppeKTHOU (hopme hopMynHpoBaTh Pa3HOTIIACHS, CBOU BO3PAKECHHUS;

OPEACTABIATh  PE3YyJbTAaThl  pELICHHWs  3ajJadd,  JKCIIEpUMEHTA,
UCCJIEIOBAaHUsA,  MPOEKTa,  CaMOCTOSATENbHO  BBIOMpaTh  (opmar
BBICTYIIJIEHUS C YYETOM 3aja4 MPE3eHTALMU U OCOOEHHOCTEN ayAUTOPHH;

NOHUMAaTh WM  HCHOJb30BaTh  IPEUMYILIECTBA  KOMaHJIHOU u

WHAVUBUAYATLHONH pabOThl NMPHU PEIICHUH YYECOHBIX MaTeMaTHYECKUX
3ajad;

NPUHUMAThH 1ICJIb COBMECTHOW JEATEIBHOCTH, IJIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM pabOThI, paclpeaesiaTh BHUALI paldOT, JOTOBapHUBATHCH,
o0CyXJ1aTh TPOIECC M PE3YJIbTAT pabOThI, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOIEH;

y4acTBOBaTh B TPYNNOBBIX ¢opmax padboTel (0OcykaeHus, oOMeH
MHEHUSIMH, MO3TOBBI€ IITYPMbl M JPYTHUE), BBIMIOJHATH CBOIO YacCTh
paboThl M KOOPJUHUPOBATH CBOM JICUCTBUS C IPYTUMU WICHAMHU KOMaH/IbI,
OLICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSM,
c(hOpMyTHPOBAHHBIM YUYaCTHUKAMHU B3aHMOICHCTBHSI.

PerynsiTuBHbIe YHUBepcaibHbIe YUueOHbIE JeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISITh IUIaH, AJITOPUTM PELICHUS 3aJadyu (WU €ro
4acTh), BIOUpATh CIOCO0 pelIeHUs C Y4ETOM HUMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YI€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTpO.HI), AMOIMOHAJIbHBIN NHTEJIJIEKT:

BIAJETh CIOCO0AMH  CaMOIPOBEPKH, CAMOKOHTPOJIA IIporecca W
pe3ysbTaTa peluieHus MaTeEMaTHIEeCKOM 3a/1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTH IMPH PEIICHUH
3aJlaul, BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh Ha OCHOBE HOBBIX
00CTOATENIbCTB, HAWCHHBIX OMTNOOK, BBISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBHUE PE3yJbTaTa JACSITEIbHOCTH MOCTABICHHOW LIETU
Y YCJIOBUSAM, OOBACHSATH MPUUYMHBI TOCTHKEHHS WIIM HEAOCTHKCHHS I11EIIH,
HaXOJUTh OIIHOKY, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOydenuss B 7/ KJjacce OOYYalOIIMIICS MOIYYUT CIHEAYIOIINE
MpEeAMETHBIE PE3YJIbTATHI:

Yucsia ¥ BbIYUCJICHUS

BoinonHsATh, coueras yYCTHbIE U MHChbMEHHBIC MNPUEMBI, apuPpMeTUYECKUE
JENUCTBUS C PAIMOHAIHLHBIMU YUCIIAMU.

HaxonuTh 3Ha4YeHUs YHUCIOBBIX BBIPAKEHUN, MPUMEHSATH pPa3HOOOpa3HbIE
crocoObl U MPUEMBI BHIYUCIICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUH, COJEpIKALIUX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[lepexonuth OT OHOM (OPMBI 3aMKUCH YKCEN K Apyroi (mpeodpa3oBLIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYI) B JCCSATUYHYIO, B
YaCTHOCTHU B O€CKOHEUYHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YIOPSAIOYMBATH PAllMOHAIBHBIC YHCTIA.

OKpyriTh yucna.

BrINOTHATS TPUKUJIKY U OIIEHKY PE3yJIbTaTa BRIUUCICHHUH, OIEHKY 3HAUCHHU I
YUCJIOBBIX BBIpAXXEHUU. BBIMOMHATL ACHCTBUS CO CTEMEHSMU C HATYpPaJbHBIMH
MOKa3aTeIISIMHU.

[IpuMeHATP TpU3HAKM  JEJIUMOCTH, pa3lOKEHHE  Ha  MHOXHUTEIU
HATypAJIbHBIX YHCEI.

Pemath mpakTHKO-OPUEHTHUPOBAHHBIE 3aJlayd, CBSI3aHHBIE C OTHOLIEHHEM
BEJIMYUH, MPONOPLUUOHAIBHOCTBIO BEJIIMYHMH, NPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yabpTaThl pelICHUs 3aJad ¢ YYETOM OTPaHUYEHUN, CBA3aHHBIX CO CBOWCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKue BbIpasKeHHUs

Hcnonb3oBaTh anredpanyeckyto TEPMUHOJIOTHIO U CUMBOJIUKY, MPUMEHSThH
e€ B mpoliecce OCBOCHHS Y4eOHOr0 MaTepuarna.

HaxonuTe 3HaueHUsT OYKBEHHBIX BBIPAKEHHM MPH 3alaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

BeimonuaTe  mpeoOpa3oBaHMsT  LEJIOTO  BBIPAKEHHS B~ MHOTOWICH
MPUBEACHUEM TIOJOOHBIX CIIAra€MbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXKEHUE OJHOWIEHA Ha MHOTOWIEH W MHOTIO4WIeHa Ha
MHOTOYJICH, TPUMEHSATH (HOPMYJIIBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcyliecTBasATh Pa3jI0KEHUE MHOTOWICHOB HA MHOXUTEIU C IOMOIIBIO
BBHIHECEHUSI 32 CKOOKM OOIIero MHOXUTENS, TPYNMNHPOBKU  CJIaraeMbIX,
npuMeHeHUsT (HOPMYIT COKPAIEHHOTO YMHOKEHHUS.

[IpuMensTh peoOpa3zoBaHKsi MHOTOWICHOB JJIsl PEUICHUS Pa3IuYHbIX 3a7ad
13 MaTEMAaTHUKHU, CMEKHBIX MPEJIMETOB, U3 PEATbHOUN MPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTEMEHENM C HATypaJlbHBIMM TIOKA3aTEIAMU IS
npeoOpa3oBaHUs BHIPAKCHUH.



YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE YpaBHEHHs C OJHOW NEPEMEHHOM, NPUMEHSAsS IpaBuia
Iepexoia OT UCXOAHOTO YPAaBHEHUS K PaBHOCHUIBHOMY emy. [IpoBepsTs, sBisgeTCs
JIM YUCJIO0 KOPHEM YpPaBHEHMUSI.

[IpumeHsTh rpaduyeckre METObl IPU PEIICHUN JTMHEHHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map YUCEN, SBISIOUUXCS PEHIEHUEM JMHEWHOIO
YpaBHEHHUS C IBYMS IEPEMEHHBIMHU.

Ctpoutrh B KOOPAMHATHOM IUIOCKOCTH TpaduK JIHMHEHMHOro ypaBHEHUS C
JIBYMsI TEPEMEHHBIMHU, MOJb3YyACh TpadUKOM, NPHUBOJIUTH MPUMEPHI PEIIECHUS
YpaBHEHHS.

PemaTh cucteMbl IBYX JIMHEWHBIX YpaBHEHUH C IBYMsl IEPEMEHHBIMU, B TOM
quclie rpauuecku.

CocTaBisTh M peliaTh JIMHEWHOE YpaBHEHHWE WM CHCTEMY JIMHEWHBIX
YpPaBHEHUW 110 YCJIOBHUIO 3aJadyd, WHTEPHPETUPOBATH B COOTBETCTBHUH C
KOHTEKCTOM 3a/1a4y MOJTYYEHHBIA pe3ysbTar.

DyHKUUH

N3006paxkath Ha KOOPAMHATHON MPSMOM TOUKH, COOTBETCTBYIOLIUE 33/IaHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KH, NHTEPBAJIbI, 3aIIMCHIBATh YHCIIOBBIE IPOMEKYTKH Ha
anredpanvyecKkoM si3bIKe.

OTtMeuaTh B KOOPJAWHATHOW IUIOCKOCTA TOYKHU IO 3aJaHHBIM KOOpJWHATAM,
CTpoUTh rpaduku TuHEeHHBIX GyHKIUH. CTpouTh rpaduk GyHKIUHN Y = [X|.

OnuceiBaTh C TMOMOMIbIO (YHKIHUA H3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BPEMS, pACCTOSIHUE, II€HA, KOJUYECTBO, CTOMMOCTb,
IPOU3BOAUTEIBLHOCTD, BpeMs, 00bEM pabOTHI.

HaxoauTe 3HaueHne QyHKIMM 110 3HAYEHUIO €€ apryMeHTa.

[Torumarts rpaduueckuit croco0d TpeaAcTaBiIeHUS W aHanW3a WH(opMaimw,
U3BJIEKATh U MHTEPIPETUPOBATH MHPOPMAIINIO U3 TpadUKOB peabHBIX MPOIECCOB
Y 3aBUCHUMOCTEM.

K xonmy oOyuenus B 8 KJjacce O0Oy4arolmuiCs TMOJTYyYUT CICAYIONINE
IIPEIMETHBIE PE3YJIbTATHI:

Yucua 1 BbIYHUCICHUS

Hcnonb30BaTh HadaJIbHbIE IMPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YHCeN AJIsl CPAaBHEHUS, OKPYTJICHHSI U BBIYMCICHUM, N300paxaTh JEHCTBUTEIbHBIC
YUCJla TOYKAMU Ha KOOPAUHATHOU MPSIMOM.

[TpumensaTs TOHSATHE apU(METHUECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHBIC KOPHH, HCIIONB3YS MPH HEOOXOIUMOCTH KaJbKYJSTOP, BBITIOJHSTH
npeoOpa3oBaHusl BBIPAKEHUN, COJAEPXKAIIMX KBaJApaTHbIE KOPHH, HCHOJIb3Ys
CBOWCTBA KOPHEM.



Hcnonp3oBaTh 3amucu OOJBIINX W MAJIbIX YUCENT C MOMOIINBIO JECSITHUYHBIX
npoOeii u creneHelt yucia 10.

AJaredpandeckue BbIpaKeHHs

[IpuMeHAT, TOHATHE CTENMEHW C IeJbIM  TOKa3aTeeM, BBITIOIHATH
peoOpa3oBaHUs BEIPAKECHHM, COAEPIKANTUX CTEIICHH C IEbIM ITOKA3aTEIeM.

BBITIOJTHATE TOKIECTBEHHBIC TPEOOpa30BaHUs PAIlMOHATBHBIX BBIPAKECHUN
Ha OCHOBE TTPaBWJI NCUCTBHI HAaJl MHOTOYWICHAMH M aJITeOpandeCKUMH TPOOSMH.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOXKUTEIIU.

[TpumeHsATh MpeoOpa3oBaHKs BEIPAKCHHM IS PEIICHUS Pa3IMYHBIX 33]1a4 U3
MaTEMaTUKH, CMEKHBIX MTPEIMETOB, U3 peaTbHOU MPAKTUKH.

YpaBHeHUsI U HEPABEHCTBA

Pemate JMHElWHBIC, KBaJpaTHBIC YpPaBHCHUS W PAIMOHAJIBHBIC YpaBHCHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMsI TICPEMCHHBIMH.

[TpoBOIUTE TIpOCTEHIIINE UCCACAOBAHMS YPABHCHUA M CHCTEM YpPaBHCHHUM, B
TOM YHUCJIC ¢ IPUMCHEHUEM TpadUUECKUX MPECTaBICHUH (yCTaHABIUBATh, UMEET
JU ypaBHCHUE WM CUCTEMa YPaBHCHUH pEIICHUS, €CIIM MMECT, TO CKOJBbKO, U
npouee).

[TepexoauTh OT CIIOBECHOM (hOPMYIUPOBKH 3a1a4H K e€ ajnredpandeckon

MOJIETM C TIOMOIIBIO COCTaBJICHHUS YpaBHEHUS WJIM CHUCTEMbl YpaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 337241 MOJTYYSHHBIN pe3yibTar.

[IpyuMeHsATh CBOMCTBAa YHCIIOBBIX HEPABEHCTB JJIS CpPaBHEHHUA, OICHKH,

peniaTh JTMHEWHbIE HEPABEHCTBA C OJHOM MEPEMEHHON U WX CUCTEMBbI, JaBaTh
rpauyuecky0 WUIIOCTPALIMI0 MHOXKECTBA pEIICHUH HEpPAaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DOyHKUUMN

[lonumaTe ¥ HMCMONB30BATh (PYHKIIMOHAJIBHBIC MOHSATUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYCHMsI), OMPENEIATh 3HAYCHUE (PYHKIUU IO 3HAYCHUIO
apryMeHTa, ONpeeisaTh CBOMCTBA QYHKIIUU 110 €€ rpaduKy.

Ctpoutb rpaduku dIeMeHTapHBIX QYHKITUN BUA:

y =kix, y =x2, y = x3,y = [x, y = VX, OmHCBHIBaTh CBOWCTBa UYHCIOBOIL
bynkiuu o e€ rpaduky.

K xonmy oOyuenus B 9 Kjacce 0Oy4aromUMHCs TMOJTYYUT CICAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yucua v BbIYHUCICHUS

CpaBHUBAaTh W YMOPSAJOYMBATH PAIMOHAIBHBIC W HPPAIMOHAIBHBIE YHCIIA.

BeimonaaTs apudmMeTnueckue ASHCTBUS C pallMOHAIBHBIMUA YHCIIAMH,
couetass YCTHBIE W TIUCBMEHHBIE TPUEMBI, BBITIOJHATh BBIYUCICHUS C
UPpaAMOHATHFHBIMHA YHCIIAMHU.



Haxomute 3HaueHus CTeEneHEW C LEIbIMU [OKa3aTelasiMU W KOPHEW,
BBIUMCIISATh 3HAUYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyraaTh JNEUCTBUTEIBHBIE YHUCJA, BBINOJHATh NOPUKHUAKY pe3yibTara
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemars nuHeWHBbIE W KBaJpaTHbIE YPAaBHEHUS, YPABHCHMS, CBOISIIUECA K
HUM, POCTEHUIITNE IPOOHO-PAIIMOHATBHBIC YPABHEHUS.

Pemate cucremsl ABYX JIMHEHHBIX YPaBHEHUH C JBYMs I[IEPEMEHHBIMU U
CHUCTEMBI JIBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHHUE HE SIBJISIETCS TMHEHHBIM.

Pemiate TekcToBble 3amauu  anreOpanyeckuM CIocoOOM ¢  TOMOIIBIO
COCTABJICHUSI YPABHEHUS WUJIA CUCTEMBI JIByX YPABHEHUM C JBYMS IEPEMEHHBIMU.

[IpoBOAUTH MPOCTEUIINE UCCIETOBAHNUS YPABHEHUW U CUCTEM YPABHEHUM, B
TOM YHCJIC C TPUMEHEHHEM TpauuecKux mpeacTaBieHui (yCTaHABIMBATh, UMEET
JIA YpaBHECHUE WIIM CHUCTEMA YPABHEHUM PEIICHHS, €CIU UMEET, TO CKOJIBKO, W
npouee).

Pemate nuHeliHBICE HEpPAaBEHCTBA, KBAJApPAaTHBIC HEPABEHCTBA, H300pa)kaTh
pEIIEHUE HEPABEHCTB HA YHMCIIOBOM NPSAMOM, 3alMCHIBATh PELICHUE C MOMOIIBIO
CHMBOJIOB.

Pemate  cucTeMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOUAIOIIME KBaJ[paTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHUCTEMbI
HEPABEHCTB HA YUCIIOBOU NPSIMOM, 3aIIMCHIBATh PELICHHUE C IIOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NIPU PELICHUU PA3JIMYHBIX 3a/1a4.

DOyHKUUHA

PacnioznaBath (yHKIMM u3ydeHHBIX BHIOB. [loKa3piBaTh CXeMAaTUUECKH

pacroioKeHHe Ha KOOPAMHATHOM MIOCKOCTH rpadukoB GpyHKIui Buga: y = KX, Y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y = Vx, y = ||, B 3aBucumoctn ot
3HaueHUN KOA((PUIIMEHTOB, OMUCHIBATH CBOMCTBA () YHKITUN.

Ctpouth M M300pakaTh CXEMaTUYECKU TpadUKU KBaAPATUYHBIX (DYHKITHH,
OIMHCHIBATh CBOMCTBA KBAAPATUYHBIX (DYHKIIHH MO WX Tpaduxam.

PacrioznaBaTh kBajpaTUYHYy0 (QYHKIHIO IO (GOpMYIIe, MPUBOIUTH TPUMEPHI
KBaIpaTUYHBIX QYHKIIUNA U3 pEeaTbHON KU3HU, GUBHKHU, TEOMETPHH.

Ymnc/i0BbIE MOCJI€0BATEIHHOCTH H IIPOrPecCUn

PacrioznaBaTh apuMETHYECKYI0 U TEOMETPHUYECKYI0 MPOTPECCHH TP
pa3HbIX crlocobax 3aJaHusl.

BbIlonHATh  BBIYMCIEHHUS C HUCHOJb30BaHUEM (opMyn N-ro ujieHa
apuPMETHICCKON 1 TEOMETPUUECKON MPOTPECCUI, CyMMBI TTEPBBIX N YJICHOB.

N300paxaTh 4iIEHbl MOCJIENOBATEIILHOCTH TOYKAMU Ha KOOPJUHATHOU
IJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YUCJIOBBIMH IIOCIICIOBATCILHOCTSIMH, B TOM
qHCIIC 33a/1a4U U3 PeaTbHOM KU3HU (C UCIOIB30BAaHUEM KaIbKYJIATOPA, ITUGPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3jeioB U TeM (uudgposbie)
Ne i/ Konrtpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThl padoThI
pecypchl
1 Yucna u BeUUCICHUS. ParnoHanbpHbIe o5 1 bubmmoreka [IOK
qyucna https://m.edsoo.ru/7f415b90
bub6mmoreka [IOK
2 27 1
AJIrCOPAHICCKHE BIPAXCHIA https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
3 ¥PaBHCHIA H HEABEHCTBA 20 1 https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
4 Koopawsate u rpadpmiu. Pymkum 24 1 https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
> Tosropenne 1 0bobwmenHe 0 1 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO HACOB I10 ITPO'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KoJsmuecTBo 4acos DJIeKTPOHHBbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne n/n P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
bubmmoreka [IOK
1 Uucna u Beruncnenus. KpagpatHeie KOpHU 15 https://m.edsoo.ru/7f417af8
2 Uucna u Berunciienus. CTeneHsp ¢ 1eNIbIM v bubnuorexa [JOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaKeHHUsL. 5 1 bubnnorexa [JOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpanveckre BHIPAKEHUS. 15 1 bubnuorexa [JOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHcTBa. KBagparHbie bubnuorexa [JOK
5 15 1
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 YpaBHeHus v HepaBeHCTBA. CHCTEMBI 13 bubnuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 httos://m.edsoo.ru/7f417af8
bubmuoreka [JOK
8 DyHKiH. OCHOBHBIE IOHSTHS ° https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
o Dynkumn. Hucnossie pyniuun o https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 IT 6 1
OBTOPEHHE 1 0000IeHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 5 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmveHnoBanue pa3iaesioB U TeM undposbie
Ne n/n P Konrpoasubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Yucna v Beruncienus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
9 YpaBHEHUS 1 HEpABEHCTBA. Y PaBHEHHS C 14 1 bubnuorexa [JOK
OJIHOU IEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus v HepaBeHCTBA. CHCTEMBI 14 1 bubnuotexa [JOK
YpaBHEHUH https://m.edsoo0.ru/7f419d08
bu6mmoreka [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 httos://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
5 O 16 1
S https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
6 YucnoBbie MOCIIEI0OBATEILHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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