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IHOACHUTEJIBHAA 3ATIUCKA

Anrebpa sBIIETCS OJHMM W3 OIOPHBIX KYpPCOB OCHOBHOTO OONIET0 OOpa3OBaHUS: OHA
o0ecrieurBaeT M3y4eHHE JPYTHX TUCIUIUIMH KaK €CTeCTBEHHO-HAYYHOIO, TaK W T'yMaHUTapHOTO
IIUKJIOB, €€ OCBOGHUE HEOOXOIMMO /IS TMPOJOJKEHUsT 00pa30BaHuUs M JUIS MOBCETHEBHON KHU3HH.
Pa3Butne y 0OydaloIIMXCs HAy4YHBIX NPEICTABICHUNH O TMPOUCXOXKICHUU U  CYLUIHOCTH
aredpanveckux adCTpaKInid, CIOCO0e OTPaKEHUS MATEMATUYECKOW HAYKOH SBJICHHI U MTPOLIECCOB
B IPUPO/IE U OOIIECTBE, POIH MATEMATUYECKOT0 MOIETTUPOBAHUS B HAYYHOM ITO3HAHUU U B TPAKTHKE
croco0cTByeT (HOPMHUPOBAHUIO HAYTHOTO MHUPOBO33PCHHSI M KAUECTB MBIIICHUS, HEOOXOIUMBIX JIJIS
ajanrtanuyu B COBpeMEHHOM LudpoBoM oOmiectBe. M3yueHue anreOpsl oOecrieunBaeT pa3BUTHE
YMCHUA Ha6J'IIOI[aTI), CpaBHHMBATb, HAXOAUTb 3aKOHOMEPHOCTH, Tpe6yeT KPUTUYHOCTH MBIINIJICHUA,
CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JCHCTBHS, BBIBOJBI, (HOPMYIHPOBATH
yTBepkaeHus. OcBoeHHME Kypca aireOpbl OOECNeYMBaeT Pa3BUTHE JIOTUYECKOTO MBIIUICHUS
oOydaromuxcsi: OHM HCHOJb3YIOT NEAYKTUBHBIE W WHIYKTHUBHBIC pacCyXKICHHs, 000OIIeHHe U
KOHKpETH3aIuIo, adcTparupoBanue u anajgoruto. OOydeHue anredpe nmpeanoiaraeT 3HaYnTeIbHbINA
00BEM CaMOCTOATEIBHON AESITEFHOCTH 00YYaIOIINXCsl, IOATOMY CaAMOCTOSITEIbHOE PELICHHE 3a/1a4
00y4JarOMUMUCS SBJISCTCS peaTU3aIfei eI TSIIbHOCTHOTO TPUHIIATIA 00yJeHUSI.

B crpykType mporpammsl yuyeOHOTo Kypca «Anredpay» yriayOlE€HHOTO M3ydeHHUs OCHOBHOE
MECTO  3aHMMAIOT  COJAEP)KATEIbHO-METONMYECKHE  JMHUM: «Uucna M BBIYHUCICHUSY,
«AnreOpanyecKkue BbIPAKEHUS», «YpaBHEHHs U HepaBeHCTBa», «DyHkuuu». Kaxngas uz 3tux
COJIEPKATEIIBHO-METOANYECKUX JMHUN pPa3BUBACTCA Ha INMPOTSHKECHUM TPEX JIET U3Y4YEHHUS Kypcea,
B3aMMOJICHCTBYS C IPYIMMH €ro JIMHUAMU. B Xone usyueHus kypca oOydarommmcs MPUXOAUTCS
JIOTUYECKH paCCy’KJaTh, HCIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIM A3bIK. B cBsA3M ¢ 3TUM B
IporpaMMy y4eOHOro Kypca «Airedpay BKIIIOUEHBI HEKOTOPBIE OCHOBBI JIOTHKH, ITPEICTABICHHbIE
BO BCEX OCHOBHBIX pa3/ielax MaTeMaTHYecKoro oOpa30BaHUS M CIIOCOOCTBYIOIIME OBJIAIEHUIO
OoOy4arolMMUCS OCHOB YHHMBEpPCAJIBHOIO MareMaThuueckoro s3bpika. CopepxarenpHOM U
CTPYKTYPHOM OCOOEHHOCTBbIO YyueOHOro Kypca «Amnrebpa» sBISETCS €ro WHTErPUPOBAHHBIN
XapaKTep.

Conepxanne TUHUU «YHcla U BBIYUCIECHUSD CIY>KUT OCHOBOM JUISl TAJIbHEUILEro U3yYeHUs
MaTeMaTUKH, CTIOCOOCTBYET PA3BUTHIO Y OOYYAIOIINXCS JOTUYECKOTO MBIIIIEHUS, (POPMHUPOBAHUIO
YMEHHsI TOJNHh30BAThCSl ANTOPUTMaMU, a TaKkKe MPHOOPETEHUI0 TPAKTHYECKUX HABBIKOB,
HEOOXOIUMBIX JIJIsl TOBCETHEBHOM KU3HH. Pa3BUTHE MMOHATHSI O YMCIIE HA YPOBHE OCHOBHOTO OOIIIETO
o0pa3oBaHMs CBS3aHO C PAlMOHANBHBIMH ¥ UPPAIMOHATIBHBIMU YHUCIaMU, (GOpMHpPOBAHUEM
MPEJCTABICHUN O JAEHCTBUTEIBLHOM YHUCIE. 3aBEPUICHUE OCBOCHUS YWCIOBOW JIMHUM OTHECEHO K
cpenHemy o0iieMy 00pa3oBaHUIO.

Coneprxanue IByX anreOpandeckux JMHUN — « AnreOpandeckue BhIpaXEHUI» U «Y paBHEHUS
U HEpaBEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUArONIMXCS MAaTEMAaTHYECKOTo armapara,
HE00XO0IMMOTO JUTSI pEIICHHUS 3a7jad MaTEeMaTHKHU, CMEKHBIX IIPEIMETOB M OKPYXKaroIlel pealbHOCTH.
Ha ypoBHe ocHOBHOro o0mero oOpa3oBaHHMsl y4eOHBIM MaTepuan TpYHNIUPYETCS BOKPYT
palMoOHANBHBIX BbIpaKEHUH. AureOpa JEMOHCTPUPYET 3HAYCHHE MAaTEMaTHKH Kak S3blKa s
MOCTPOEHUSI MATeMaTHYECKUX MOIEJIeH, OITMCAHU IPOLIECCOB | SIBICHUI peanbHOro MUpa. B 3amaun
06y‘-I€HI/ISI anre6pe BXOAAT TaKXKeE ;[aaneﬁmee PasBUTUC AJITOPUTMUYCCKOI'O MBbIIJICHU,
HEOOXOAMMOTO, B YaCTHOCTH, JUII OCBOCHMS Kypca WH(GOPMATHKH, W OBJAJCHWE HaBBIKAMU
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NeNyKTUBHBIX paccyxkaeHuil. IIpeoOpazoBanue CHUMBONBHBIX (DOPM CIOCOOCTBYET PAa3BUTHIO
BOOOpaXeHUs, CIIOCOOHOCTEN K MaTeMaTHYeCKOMY TBOPYECTBY .

Conepxanne (HyHKIMOHATBLHO-TPAQUUECKON TMHUY HALICJICHO HAa MOJIyYeHHE 00yJatOIIMUCS
3HaHUN O (PYHKIUSIX KaK BaXHEUIICH MATeMaTHYECKOW MOJENU JIJIsl ONMUCAHUS M HCCIICIOBaHUS
pa3Ho0Opa3HBIX MPOIIECCOB U SIBJICHUH B IpUpoJe U od1ecTBe. M3yuenne marepuaia crnocoOCcTByeT
Pa3BUTHIO Yy OOYYAIONIMXCSl YMEHHS HCIIOJIb30BaTh Pa3jIMYHbIC BHIPA3UTEIbHBIC CPEACTBA SI3bIKA
MaTEMAaTHKH — CJIOBECHOTO, CHUMBOJIMYECKOr0, TpaduyecKoro, BHOCHT BKJIaa B (OPMHUPOBAHUE
MPEJCTaBICHUI O POJIM MATEMATHKHU B PA3BUTHH [TUBWIIN3ALUHN U KYJIBTYPHI.

YrnyOon€HHeld  Kypc — anreOppl  XapaKTepu3yeTcsl  M3yYeHHEM  JIOMOJIHUTEIBHOTO
TEOPETUYECKOro anmnapara 1 CBI3aHHBIX C HUIM METO/I0B pelIeHHs 3a/1a4. Anre0pa sSBIsSETCS SI3bIKOM
JUTSI OTTIUCAaHMSI OOBEKTOB U 3aKOHOMEPHOCTEH, CIIYKUT OCHOBOW MaTeMaTUYECKOT0 MOJICITUPOBAHMUSL.
[Ipu 3TOM camMu OOBEKTHl MaTEMaTHYECKUX YMO3aKIIOUEHUN U MPUHATHIC B anredpe mpaBuia UX
KOHCTPYHMPOBAHUSI CITIOCOOCTBYIOT ((OPMHUPOBAHHUIO YMEHU OOOCHOBBIBATH U JIOKA3bIBAThH CYKICHHUS,
Pa3BUBAIOT MATEMATHUYECKYI0 MHTYUIIMIO, KPATKO U HAIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTHYECKUX
MOCTPOCHUM W y4yaT MX IpUMeHeHuto. Tem campiM anredpa 3aHMMAaeT OJHO M3 BEAYIIUX MECT B
(bopMUPOBaHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00YYatOIINXCS.

CornacHo yueOHOMY IiiaHy B 7—9 Kiaccax m3ydaercst yueOHbIH Kypc «AureOpa», KOTOpbIN
BKJIIOYAET  CJIEAYIOIIME OCHOBHBIE pas3fenbl  coiepxaHus: «Yucia W BBIYUCICHUS,
«AnredpanuecKue BHIPAKCHUS», « Y paBHEHHS U HEPABEHCTBAY, « DYHKLIUN.
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COJEP)KAHUE OBYYEHUA
7 KUIIACC
Yuciia 1 BbIYUCICHUSA

Pammonanbueie uyucna. CpaBHEHHE, YNOPSAIOYMBAHWE W apu(PMETHUYECKUE JeHCTBUS C
palMoHaIbHBIMU YicaaMu. YucinoBas npsMas, MOLyJIb YHCIIA.

CreneHp ¢ HaTypaJIbHBIM II10Ka3aTCJICM U e€ cBoiicTBa. 3ammch 4YHCIIa B ﬂeCHTHqHOﬁ
IMO3UIIMOHHOM CHUCTEME CUHCIICHHS.

Pemenne TeKCTOBBIX 3aay apu(pMETHYECKHM CIocoOoM. Pemienwe 3amad w3 peanbHOM
MPaKTUKHU Ha YacTH, HA APOOU, HA MIPOIICHTHI, TPUMEHEHUE OTHOUICHUHN U MPOMOPLIMMA MPU PEIICHUN
3aJlay, pelieHue 3a7a4 Ha JIBIKEHUeE, padoTy, MOKYIKHU, HAJIOTH.

JemumocTh nenbix unces. CBoMCTBa ASIUMOCTH.

[Ipocteie u cocTaBHbIe yncaa. YETHRIE U HEUETHBIC ynciia. [Ipu3naku neaumocty Ha 2, 4, 8, 5,
3,6,9, 10, 11. [Ipu3Haku OeIMMOCTH CYMMBI U TIPOU3BEICHUS 1IEIBIX YUCET MPU PEIICHUH 3a/1a4 ¢

MNPAaKTUYICCKUM COACPIKAHUCM.

HaunOonpmmii o01mii 1ennTens 1 HAMMEHbIIee 001ee KpaTHOe ABYX uncel. B3anMHO mpocTeie
gucia. Anroput™ EBxnnpa.

Jlenenue ¢ octraTkoM. ApudmMeTndecKre oreparuy Hajl OCTaTKaMu.
AuaredpanyecKne BbIpaKeHUs

BI)Ipa)KeHI/Ie C TCPECMCHHBIMMU. 3HaueHue BBIPpAXKXCHUA C NCPEMCHHBIMU. HpeI[CTaBJ'IeHI/IC
3aBUCUMOCTH MCKY BCIIMYMHAMU B BUJIC (1)OpMy.]'IBI.

ToxnaectBo. ToxkaecTBeHHBIE TPe0Opa30BaHUs alreOpandeckux BoipakeHui. Jloka3zaTenbCcTBO
TOYXJIECTB.

Onuounensl. OgHOWIECH cTaHAAPTHOTO BHAa. CTENEeHb OJHOYJIEHA.

MHuorounensl. MHorouneH crangaptHoro Buja. CreneHb MHorowieHa. CroxeHwue,
BBIYMTAaHUE, YMHOXXCHHME W JeJieHHne MHorowieHoB. [IpeoOpa3zoBaHme II€JIOTO BBIPAXKEHUS B
MHorouieH. Kopau MHOrousneHa.

@opMysbl COKPAIIEHHOTO YMHOMKEHHMsI: KBagpaT CyMMbl W KBaJpaT pa3HOCTH JABYX
BBIpaXEHUH, KyO CyMMBI 1 KyO pa3HOCTH JIBYX BBIpa)K€HUMN, pa3HOCTh KBAPATOB JIBYX BBIPRXKEHUH,

MMPOU3BCACHUC PA3HOCTU U CYMMBI IBYX BLIpa)KeHPIfI, CyMMa 1 pasHOCTb Ky'60B ABYX BBIpa)KeHPIfI.

Pasiioxxenre MHOTOWIEHA HA MHOXKUTENM. BrlHECEHHE 00IEr0 MHOKUTENS 3a CKOOKHU. MeTon
TPYIIUPOBKH.

YpaBHeHNs U HEPABEHCTBA
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VYpaBHenue ¢ onHoui nepemeHHoOW. Kopenb ypaBHeHusi. CBOWCTBa ypaBHEHUH C OJHOM
IepeMeHHON. PaBHOCMIIBHOCTBL ypaBHEHUH. YpaBHEHHME KaK MaTEeMaTU4eCKas MOJCIb PEaJbHOU
CUTYaLlUU.

JIuHeitHOE ypaBHEHUE C OJTHOM NepeMeHHOM. YK Cllo KOpHEel IMHEHHOro ypaBHeHus. Pemenue
TEKCTOBBIX 3a/Ja4 C MOMOIIbIO JIMHEWHBIX ypaBHEHUU. JIMHEHHOE ypaBHEHHME, COAEpIKAILEE 3HAK
MOJTYJISL.

VYpaBHeHHE C IByMs NEpeMeHHBIMH. [ paduk JIMHEHHOT0 ypaBHEHHUS C IByMsI TIEPEMEHHBIMU.
Cuctembl JIMHEHHBIX YPAaBHEHHH ¢ ABYyMS TIepeMeHHBIMH. [ padudeckuii METO1 PEIICHHUs] CUCTEMBbI
JIMHEWHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMU. PelieHue cucTeM JIMHEWHBIX YPaBHEHUH C JIBYMs
[IEPEMEHHBIMU METO/I0M IMOJACTAHOBKU U METOAOM ciiokeHHs. CrucreMa JByX JIMHEUHBIX YPAaBHEHUM
C IByMs IEPEMEHHBIMH KaK MO/JIE/Ib pEaIbHON CUTYaIUH.

DOyHKUNH

Koopaunnara Touku Ha npssmoid. UucioBble IpOMeEXKYyTKH. PaccTosiHue Mexay 1ByMs TOUYKAMHU
KOOpJMHATHOM NPSMOM.

[IpsimoyronbHast cucremMa KoopauHaT. Abcuucca W OpJAuHATa TOYKM HA KOOPJMHATHON
wiockoctd. Ilpumepst rpaduxoB, 3amaHHbIX Qopmynamu. UYUteHwe rpapuKoOB pearbHBIX
3aBUCUMOCTEM.

OyHKIMOHAIbHBIE 3aBUCUMOCTH MeXJTy BenuuunHamu. [lonstue QyHkumu. OyHKIUS Kak
MaTeMaTHyYecKass MoJieNlb pealibHoro mnpouecca. OO6sacTh ompeneneHuss W 00JacTh 3HAYCHUH
¢ynkuu. Crnoco6s! 3ananust Gynkuuu. I'paduk QyHkumu. [ToHSATHS MakcuMymMa U MUHHMYyMa,
BO3pacTaHMs U yOBIBaHUS Ha IpUMeEpax peajbHbIX 3aBUCUMOCTEH.

JIuneiinas QyHkumsi, e€ cBoiictBa. ['paduk nuueiHon ¢ynkuun. I'paduk dyHkimum y = |X|.
Kycouno-3aannble pyHKINU.

8 KUIACC

Yuciia 1 BbIYHCICHUSA

KBanpaTtHble kopHH. ApupMeTHUECKHH KBaJpaTHBIH KOpeHb M ero cBoicTBa. [loHsTue
UppalMoOHaIbHOr0 uucia. JlelicTBua ¢ uUppaluoHalIbHBIMU uyHciaamu. CBolicTBa IEMCTBHM €

VMPPALMOHAIBHBIMY YKciiaMiA. CpaBHEHUE UPPALMOHAIBHBIX YUCE.

Hpe)ICTaBJ'IeHI/ISI O paciMpCHUAX YHCIOBBIX MHOKCCTB. MHoxecTBa HaTypaJbHbIX, LEJIbIX,
pallnOHAJIbHBIX, HeﬁCTBHTCHLHLIX YHUCCII. CpaBHeHI/IC yrcea. YucnoBbie MIPOMCIKYTKH.

HeiictBust ¢ octatkamu. OctaTtku creneHei. [IpuMeHeHne ocTaTkoB K pelIeHUIO YpaBHEHUN B
L[EJIBIX YUCJIaX U TEKCTOBBIX 3a/Jad.

Pa3mepbl 00BEKTOB OKPYIKAIOIIETO MHPA, [UIUTEILHOCTh MPOIIECCOB B OKPYKAIOIIEM MHpE.
CrangapTHBIN BU]T YUCTIA.
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Anredpanyeckue BbIpasKeHU s

Anrebpanyeckast ApoOb. JloMycTHMbIe 3HAYCHHs IMEPEMEHHBIX B JPOOHO-pallMOHAIBHBIX
BhIpakeHUsIX. OCHOBHOE CBOMCTBO anredpandeckoii apodu. CiiokeHne, BHIYUTaHHEe, YMHOKEHUE U
JieNieHre anredpandeckux apooei. Breijenenne menoi yactu aaredopandeckoi apoou.

PannonaneHble BoipaykeHus. ToxnecTBEHHbIE IPEOOPA30BAHNS PALIMOHATIBHBIX BHIPAKEHUH.

JlommycTrMble 3HAYEHUS TEPEMEHHBIX B BBIPAKCHHSX, COJACPKANUX apuPMETHUECKUE
KBaJipaTHbIE KOpHU. TOoXIeCTBEHHBIE TPE0OPa30BaHUS BEIPAXKEHUI, COlepKalIiuX apupMeTHIecKre
KBaJpaTHbIC KOPHHU.

CreneHb ¢ LenbIM NOKa3aTeneM U €€ cBoiicTBa. [IpeoOpazoBaHue BBIPaKEHUI, COAEPKALINX
CTEIEHH.

YPaBHeHI/Iﬂ H HEPABCHCTBA

KBagparHoe ypaBHeHue. @opMmyrna KOpHEHM KBaapaTHOro ypaBHeHus. KoamyecTso
JEHCTBUTENBHBIX KOPHEW KBaApaTHOro ypaBHeHUs. Teopema Buera. YpaBHeHus, CBOIUMBIE K
JIMHEHWHBIM YPaBHEHUSAM WIM K KBaJPAaTHBIM ypaBHEHUAM. KBajpaTHOE ypaBHEHHE C ITapaMETPOM.
Pemenne TeKCTOBBIX 3aJa4 ¢ TIOMOILBIO KBaJPAaTHBIX YPaBHEHUN.

JlpoOHO-palmoHanbHble ypaBHEHUs. Pemenne qpoOHO-pallMoOHaNbHBIX ypaBHEHUH. Pemenue
TEKCTOBBIX 33/1a4 C MOMOIIBIO JPOOHO-pALlMOHANIBHBIX ypaBHEHHH. ['paduueckast nHTeprpeTanus
YPaBHEHUH C IByMS IEPEMEHHBIMH.

UYucnossle HepaBeHCTBA. CBONCTBA YHCIIOBBIX HEPABEHCTB.

HepaBenctBo ¢ nepemennoii. Ctporue u HecTporue HepaBeHCTBA. CIIOXKEHNWE U YMHOKCHHUE
YHUCJIOBBIX HEpaBeHCTB. OLleHNBaHNE 3HAUEHUS BbIpaKeHUs. [[oKka3aTenbcTBO HEPABEHCTB.

[ToHsATHE O pelIEeHNN HEPABEHCTBA C OJHOU IepeMEHHON. MHOKeCTBO PEIICHUI HEPaBEHCTBA.
PaBHOCHIIBHBIE HEPABEHCTBA.

JIuHeiiHOE HEPABEHCTBO € OJHOM NEPEMEHHOW M MHOXECTBAa €ro peuieHuid. Pemienue
JIMHEWHBIX HEPAaBEHCTB C OJHOM rnepeMeHHON. CUCTEMBI U COBOKYITHOCTH JIMHEHHBIX HEPABEHCTB C
OJIHOM NEepeMEHHOW. PemeHne TEKCTOBBIX 3a7ad C MOMOIIBI0 JIMHEMHBIX HEPABEHCTB C OJIHOMU
MEPEMEHHOM.

DOyHKIUH
Ob6nacTh ompeneneHnus MU MHOXKeCTBO 3HadeHH ¢yHKiuu. CrocoObl 3aaHust GyHKIUI.
I'papux pynkuuu. Yrenue cBoicTB (yHKIMM 1o e€ rpaduxy. IIpumepsl rpagukoB (yHKIMH,

OTpaKaromuXx pealbHBIC IPOUCCCHI.

JIuneitnast Qynkuus. OyHKIMK, ONMCHIBAIOIIME NPSAMYI0 U OOpaTHYIO MPOMOPIHOHAIBHBIE
3aBUCUMOCTH, UX TPAPUKH.
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Oyukmun y =kx, y =kx + b, y =k/x, y =x3, y = \x, y = [x| 1 ux cBoiicrea. Kycouno-3aaHHbIC
GbyHKIUH.

9 KJIACC

Yucyia ¥ BLIYUCTICHUS

Kopens N-if ctenenu u ero cBorictBa. CTeneHb ¢ pallMOHAIBHBIM MTOKa3aTesieM U €€ CBOMCTBA.

Auaredpanyeckme BbIpaKeHUs

ToxxnecTBeHHbIE TPeoOpa30BaHMs  BBIPAKEHUU, COJACpPXKANIMX KOPEHb N-H  CTENEeHH.
ToxxnecTBeHHBIE TIPeoOpa30BaHUs BBIPAKCHHH, COACP)KAIUX CTEMEHb C PallMOHAIBHBIM

IIOKa3aTeCJICM.

KBagparsslii Tpéxunen. KopHu kBagpaTHOro TpéxwieHa. PaznokeHne KBaIpaTHOTO TpEXUIeHa
HAa JINHEWHbIE MHOYKUTEIH.

YPaBHeHI/Iﬂ N HEPABCHCTBA

bukBanpatHeie ypaBHeHus. [Ipumepsl IpuMeHEHN METO/10B PaBHOCUIILHBIX IPE0Opa30BaHui,
3aMeHbl IEPEMEHHOM, rpauecKoro MeToia MpH pellieHUH ypaBHeHUH 3-ii u 4-ii cTeneHeil.

Pemienue 1poOGHO-pallMOHAIBHBIX YPAaBHEHUH.

Pemenne cucreM ypaBHEHHH € JByMsl II€pEMEHHBIMHU. PemieHue npocTeMIIHX CUCTEM
HEJIMHEHHBIX ypaBHEHMH C JBYMs IepeMeHHbIMU. ['paduyeckuii MeTOJ pemeHUs CHUCTEMBbI
HEJIMHEWHBIX YpaBHEHMH C AByMs nepeMeHHbIMU. CHcTeMa JIByX HEIMHEHHBIX YpaBHEHUN C IByMs
[IEPEMEHHBIMU KaK MOJIEIb PEAIBHON CUTYALUH.

Uucnoble HepaBeHCTBA. PelieHne TMHENHBIX HepaBeHCTB. [[oka3aTenbcTBO HEPABEHCTB.

KBagpatHble HepaBeHCTBa C OJHOW IepeMeHHOW. PelleHne KBaapaTHBIX HEPAaBEHCTB
rpa@u4ecKkuM METOJOM M METOJOM HWHTEPBaJOB. METON WHTEPBAJIOB JUIsl PAIMOHAIBHBIX
HepaBeHCTB. [IpocTeiiiine HepaBeHCTBA C TapaMETPOM.

Pemrenne TeKCTOBBIX 3a71a4 C MOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBenctBo ¢ aBymsi mepeMeHHbIMHU. PerieHne HEpaBeHCTBA C JBYMsI NEPEMEHHBIMH.
CucreMbl HEPaBEHCTB € ABYMsI IEpEMEHHBIMU. | padrueckuii METOT PEeIIeHHUs] CHCTEM HEPABEHCTB C
JBYMSI TIEPEMEHHBIMHU.

DOYyHKIUH

Oyukmwust. CBoiicTBa GyHKUMNA: HynH (YHKIIUH, TPOMEXKYTKHA 3HAKOTIOCTOSIHCTBA (DYHKIIUH,

MMPOMEXKYTKH BO3pacTaHus M yObIBaHMs (DYHKIMH, YETHBIC WU HEUETHBIE (DYHKITMU, HauOOJIbIIIee U
HauMEHbBIIIee 3HAYCHUS (PYHKITHH.
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KBagparnunas ¢pyHkums u €€ cBoiicTBa. Mcmonp3oBaHrue CBOMCTB KBAAPATUUHON (DYHKITUH TS
pemenust 3amad. [loctpoenue rpaduka KBaapaTuuHoW (yHkiumu. Ilonmoxenue rpaduxa
KBaJpaTUYHOM (DYHKIMH B 3aBUCHMOCTH OT €€ KoapdunuenTos. I'paduku Gpynkuuii y =ax2, y = a(x
—m)?uy = a(x —m)? +n. [loctpoenue rpaguKoB (yHKIHA C TOMOMIBIO IPEOOPA3OBAHHUIA.

Hpobuo-nuueiinas ¢pynkus. MccnenoBanue GyHKITUH.

Gyukiums Y = X" ¢ HaTYpaIbHBIM TTOKa3aTeaeM N 1 e€ rpaduk.

YucioBble MOC/I€10BATEIbHOCTH M IPOrpeccuH

[TonsiTre yncioBoil nocinenoBarenbHOCTU. KOHEuHble U GECKOHEUHBIE MOCIEA0BATEIHHOCTH.
OrpannueHHas MOCJIEI0BATEILHOCTD. MoOHOTOHHO BO3pacTaromas (yObIBaro11as)
nocneaoBareabHoCcTh. CrocoObl 3aJaHusl MOCIEI0BATEIbHOCTH: OMUCATENbHBIN, TaOMUYHBIN, C
MTOMOIIBIO (POPMYJIBI N-TO YJIeHA, PEKYyPPEHTHBIN.

Apudmernueckas U reomerpuueckas mnporpeccuu. CBONCTBa 4JICHOB apU(PMETHUYECKOH U
TEeOMETPUUYECKON mporpeccuit. DOpMyJbl N-T0  4YieHAa apuPMETHYECKOH UM TeOMETPUIECCKOU
nporpeccuii. QopMyIibl CyMMBI IIEPBBIX N YWIEHOB apu(pMETHUECKON U T€OMETPUIECKON MPOTPECCHIA.

321[[3‘11/1 Ha IMPOUCHTHI, OaHKOBCKHE BKJIaJibl, KPCAWTEI.

[IpencraBnenne O CXOIWMOCTH IIOCIEAOBATEIBLHOCTH, O CYMMHpPOBAaHHH OECKOHEYHO
yObIBaIOIIeH reOMEeTpUYECKON TPOrPEeCcCHH.

Meroa maremarndeckoil HAYKIUU. [Ipocreimme npumepsl.

INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS IIPOITPAMMBI VYEBHOI'O KVYPCA
«AJITEBPA» HA YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHU A
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JIMYHOCTHBIE PE3VYJIBTATHI
JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHHUS ITPOTPAMMBI 110 MATEMATHKE XapaKTEPU3YIOTCS B YACTH.
1) naTPUOTHYECKOTr0 BOCTIMTAHUS

IIPOSIBJICHUEM MHTEpeca K IPOILUIOMY U HACTOSALIEMY POCCUHCKOM MaT€MaTUKH, IEHHOCTHBIM
OTHOLLUEHUEM K TOCTHXKEHHUSIM POCCUUCKUX MATEMATUKOB U POCCUNCKON MaTeMAaTUYECKOU IIKOJIbI, K
MCTIOJIB30BAHUIO ATUX JOCTIXKEHUH B IPYTUX HAyKax M MPHUKIAIHBIX chepax;

2) IPAXKIAHCKOI0 1 IYXOBHO-HPABCTBCHHOI'0 BOCIIUTAHU S .

TOTOBHOCTBIO K BBINIOJIHEHUIO O0S3aHHOCTEHW TpaKJaHWHA M peaju3aldd ero Mpas,
MPEJICTaBICHUEM O MATEMAaTHIECKUX OCHOBAX (DYHKIIMOHUPOBAHHUSI PA3IMYHBIX CTPYKTYD, SBICHHIA,
MPOLEAYp TPaKIAHCKOTro olliecTBa (HalpuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K 0OCYXIEHUIO
ATUYECKUX MPOOJIEM, CBA3AHHBIX C IPAKTUUECKUM IMPUMEHEHUEM JOCTUKEHUM HayKH, OCO3HAaHUEM
BAKHOCTU MOPAJIbHO-3THUYECKUX IMPUHLUIIOB B IEATEIbHOCTH YUEHOTO;

3) TPY/10BOT0 BOCIIUTAHUS:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YaCTHE B pPEUICHUU IPAKTUYECKUX 3aJa4 MaTeMaTH4ECKON
HAIPaBICHHOCTH, OCO3HAHMEM BaXHOCTH MaTEMaTHYECKOTo OOpa30BaHMS HA NPOTSIKEHUU BCEH
KHU3HHU JUIsl YCHEIIHOW MpOo(ecCHOHATBHON NEsITEeIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHUH,
OCO3HAaHHBIM BBIOOPOM M MOCTPOCHHEM MHAMBHUIYaJIbHON TPAaeKTOPUU 0Opa30BaHUS U HKU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) 3¢TeTHYECKOT0 BOCTIMTAHUS

CIIOCOOHOCTBIO K OSMOLMOHAJIBHOMY M JCTETUYECKOMY BOCIPHUSATHIO MaTeMaTUYECKUX
00BEKTOB, 3aJa4, PELICHUH, pacCcyXIeHUH, YMEHHUIO BUIETh MaTeMaTHUYECKHUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHoOCTeli HAYYHOT0 MO3HAHUS:

OpI/ICHTaL[I/Ieﬁ B JCATCIIBHOCTU Ha COBPCMCHHYKO CHCTCMY HAYYHBIX HpCI[CTaB.HCHI/Iﬁ 00
OCHOBHBLIX 3aKOHOMCPHOCTAX pa3BUTHUA UYCJIOBCKA, TIIPHUPOABI H 06H1€CTBa, IIOHMMaHHEM
MaTeMaTH4eCKOM HayKH KaK C(I)CpBI YeJIOBEUECKOM JACATCIIBHOCTH, OTAIIOB eé Pa3sBUTHA U 3BHAYUMOCTU
JJIg pa3BUTHA HUBUJIIM3AlUN, OBJIAACHUEM S3BIKOM MaTEMAaTUKU U MaTeMaTHIeCKOM KYHI)TypOfI KaxK
CpCACTBOM IIO3HAHUA MUPA, OBJIaICHUCM HAaBbIKaMU HCCHCHOB&TCHLCKOﬁ JCATCIIbHOCTH,

6) puzuyeckoro BocnuTanus, GOPMUPOBAHNUS KYJIbTYPhI 310POBbSI H IMOLIHOHAILHOTO
0J1aronoy4yusi:

TOTOBHOCTBIO NNPUMECHATHE MATCMATHYCCKUC 3HAHUA B MHTEPCCAX CBOCTO 3J0pPOBbsA, BCACHUS
3I0pOBOTO 00pasa >Ku3HH (3M0pOBOE NMHUTAHHE, COATAHCUPOBAHHBIA PEXHUM 3aHITUA M OTHABIXA,
peryisipHasi ¢u3nUecKkash aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKA pe(IeKCHH, NMPU3HAHHEM
CBOETO IpaBa Ha OMIMOKY M TAKOTO JKe MpaBa APYroro 4eIoBeKa,

7) 3K0JIOrH4eCKOro BOCIIUTAHMSA:
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OpHMEHTAllMel Ha TPUMEHCHHE MAaTeMaTHUYSCKMX 3HAHUUM JUIs PEIICHHs 3aj7a4 B 00JacTH
COXPAaHHOCTH OKPYXAaIOIIEH Cpelbl, IUIAHUPOBAHUS MOCTYNKOB W OICHKH WX BO3MOXKHBIX
MOCJICACTBUI ISl OKPYXKAoIIel Cpebl, OCO3HAHHUEM TJI00AJBHOTO XapakTepa IKOJOIMYECKUX
po0JIeM U TyTel UX PEIIeHus;

8) aJjanTanu K H3MEHAIINMCH YCJI0BUAM COIMAJIbHOI 1 l'[pPIpO)IHOi;I cpeabl:

T'OTOBHOCTBIO K HeﬁCTBHHM B YCJIIOBHUAX HeOHpe,Z[eJ'IéHHOCTI/I, IIOBBIIICHUIO YPOBHA CBOCH
KOMIICTCHTHOCTH 4YCPC3 MPAKTHYCCKYIO ACATCIIBHOCTb, B TOM YHUCIIC YMCHUC YYUYUTHCA Yy JAPYTHUX
J'IIO,I[CI\/'I, HpI/IO6peTaTB B COBMECTHOM JCATCIIBHOCTU HOBBIC 3HAHMS, HABBIKHW 1 KOMIICTCHIIMH U3 OIIbITA

APYTHUX,

HEOOXOJMMOCTBIO B (OPMHUPOBAHWUH HOBBIX 3HaHUH, (QOPMYIHPOBATH WJEH, IOHSATHSA,
runote3sl 00 00BEKTAaX M SBJICHUSX, B TOM YHCIIE PaHEe HEU3BECTHBIX, OCO3HABAaTh JC(UIIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHMPOBATH CBOE Pa3BHUTHE,;

CTIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO CHUTYAIUIO
KaK BBI30B, TPEOYIOUIMH KOHTPMEp, KOPPEKTHUPOBATh MNPUHUMAEMbIe pEIIeHUs M JeWUCTBUA,
dopmynmpoBaTh W OIEHMBATh  PUCKA W TOCIEACTBUSA,  (OPMHPOBATH  OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATbBI

B pesynbrare ocBOeHHs MporpaMMbl IO MaTE€MaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanust 'y oOyuatomierocss OyayT chopMHpoOBaHbBI MeTanpeAMeTHbIe Pe3yJbTaThl,
XapaKkTepU3YIOIIHECS OBJIQJICHUEM  YHUBEPCATbHBIMHU MMO3HaBATECTLHBIMU JIEUCTBUSIMU,
YHUBEPCAIBHBIMA KOMMYHUKATUBHBIMU JI€UCTBUSAMU M YHHUBEPCAIBHBIMU PETYJIATHUBHBIMU
eV CTBUSIMU.

IMo3naBaTenbHbIE YHUBePCAJIbHbIE YUeOHbIE 1eiCTBUS
Ba3oBbie Jornuyeckue aeiicTBUA .

BBISIBJISATh U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKA MaTEMAaTHIECKUX 00BEKTOB, TOHATHUH,
OTHOIICHUH MEXJy TMOHATUSAMHU, (DOPMYIHpPOBaTh OMNpPENEICHHUs] MOHSATHH, YyCTaHaBIUBATh
CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIMK, OCHOBAHUS i 00O0OLIEHUS M CPaBHEHMs, KpUTEPUHU
IIPOBOAMMOIO aHAJIN34,

BOCIIpUHUMATD, (I)OpMyJIHpOBaTL n HpCO6p330BBIBaTB CYXKACHUA: YTBCPAUTCIBHBIC U
OTpULATCIIBHBIC, CAMHUYHBIC, YaCTHBIC U 06]111/16, YCJIOBHBIE,

BBIABJIITH MAaTEMAaTHYCCKUEC 3aKOHOMCPHOCTH, B3aMMOCBA3HM W MPOTUBOPCHUSA B (baKTaX,
JaHHBbIX, HaGHIOIIeHI/IHX " YTBCPKACHUAX, IpCAjiaratb KpUTCPUH IJIS1 BBISABICHU A SaKOHOMepHOCTeﬁ
Y IPOTUBOPEUUH;

ACJIaTb BBIBOAbBI C HCIHOJB30BAHUCM 3aKOHOB JIOTUKH, JACAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKJIIOYEHU W, YMO3AKITIOUEHH I IO aHAJIOTHH;
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pa3buparh JI0Ka3aTelbCTBA MaTEMaTHYCCKHX YTBEPXKICHUH (NpsIMbIE W OT MPOTHBHOIO),
MPOBOANTh  CAMOCTOSITENIBHO  JIOKA3aTeNbCTBA ~ MAaTeMaTHYeCKUX  (aKTOB,  BBICTpauUBaTh
apryMEHTaIlMI0, MPHBOJUTh NPHUMEPhl W KOHTPIPUMEPHI, MPUMEHSATh METOJ MaTeMaTHYCCKON
WHIYKIHA, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BBIOMpPATh Ccroco0 pemeHus: yuyeOHoi 3a1a4u (CpaBHUBATh HECKOJBKO BAPUAHTOB PELICHHMS,
BbIOMpaTh HanboJiee MOAXO AN ¢ Y4ETOM CaMOCTOSITENILHO BBIJICTICHHBIX KPUTEPUEB).

Ba3zoBble uccienoBarebckue 1elCTBUSA:
MCIOJIB30BATh BOIPOCHI KaK HCCIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUS, (HOPMYIHPOBATH
BOIPOCHI, (PUKCUPYIOLIUE NMPOTUBOPEUHE, IPOOIEMy, CAMOCTOSTENILHO YCTaHABIMBATh UCKOMOE U

JaHHOE, (POPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3ULIUIO, MHEHHUE;

MMPOBOAWUTL IIO0 CAMOCTOATCIBHO COCTAaBJICHHOMY IUIAHY 3KCHCPUMCHT, HUCCICAOBAHHUC I10
YCTAHOBJICHUIO 0COOEHHOCTEN MaTEMaTHIECKOTO O6’L€KTa, 3aBHCHMOCTEH 00BEKTOB MCKOAY C060ﬁ;

CaMOCTOSITENILHO (OPMYJIMPOBATh OOOOIIEHUS W BBIBOJBI IO PE3yJIbTaTaM IMPOBEIEHHOTO
HaOII0/ICHUs1, UCCTIEIOBAHUS, SKCIIEPUMEHTA, OLIEHUBATH JOCTOBEPHOCTD MOJTyUYEHHBIX PE3yJIbTaTOB,

BBIBOJIOB U 00OOIIEHHNI;

IMIPOTHO3UPOBATH BO3MOXKXHOC Pa3BUTUC MMPOLECCA, 4 TAKIKE BbIJIBUT'ATh MPCAIIOJIOKCHUA O €TI0
Pa3BUTHU B HOBBIX YCJIOBUAX.

Padora ¢ unopmanmei:

BBIABJIATE HEJOCTATOYHOCTHh H A30BITOYHOCTE I/IH(l)OpMaIII/II/I, JaHHBbIX, HGO6XOI[I/IMI)IX JIIA
peueHuA 3aJ1a4u,

BbIOMpPATh, AaHAJIU3UPOBATh, CUCTEMAaTU3UPOBATh M HMHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IMYHbIX BUJOB U (DOPM Ipe/ICTaBICHHUS,

BbIOMpaTh (opMy mpeacTaBieHUs HHGOpPMALMKM M WIUIOCTPUPOBATh pELIaeMble 3aJadu
cXeMaMH, AMarpaMMaMHu, HHOH rpadukoil 1 uX KOMOMHALUAMH;

OLICHMBATh  HAA&KHOCTh  MHPOpMAUMU 1O  KPUTEPUSM,  MPEIJIOKEHHBIM  WIIHU
c(OpMyYIHPOBAHHBIM CAMOCTOSTEIBHO.

KomMyHuUKaTHBHBbIE YHHBepcaJbHble Y4eOHbIe el CTBHA

BOCIIPUHMMATh M (OPMYJIUPOBATh CYXICHHS B COOTBETCTBUU C YCIOBUSIMH W ULEISAMHU
00I11IeHus, ICHO, TOYHO, TPAaMOTHO BBIPa’KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX,
JIaBaTh MOSICHEHHUs 110 X0y PELICHUs 3a/1a4i, KOMMEHTHUPOBATh IIOJIy4YeHHBIH PE3YJIbTaT;
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B Xoze OOCYXJCHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYX)AaeMOM TEMBI, MPOOJIEMBI,
pemaeMoifi 3aa4yy, BBICKA3bIBATb HACHU, HALICIICHHBLIC Ha IOHUCK PCHICHUA, COIOCTABJIATH CBOU
CYXKJICHUS C CYXICHUSMH JPYTUX YYAaCTHUKOB JHAJIOTa, OOHAPYXHBATh PA3IUM4YUE M CXOJCTBO
MO3UIUH, B KOPPEKTHOU (hopMe (HOpMYIIUPOBATH PA3HOTIIACHS, CBOU BO3PAKEHUS;

MPEACTABIATL PE3YJIbTaThl PEIICHUS 3a/layd, HKCIEPUMEHTA, HWCCISIOBaHUs, IPOEKTA,
CaMOCTOSITENILHO BBIOUPATh (POpMAT BBICTYIUICHUS C YYETOM 3a/lay MPEe3eHTAlUd U 0COOeHHOCTEN
ayJIUTOPHH,

NOHUMATh M HCIOJIB30BaTh MPEHMYIIECTBA KOMAHIHOW M WMHAWBUAYAIbHOH pabOThl HpU
pemicHuN y‘Ie6HBIX MAaTCeMaTUYCCKUX 3a/Jad, I[PUHHUMATh MLCJIb COBMECTHOM ACATCIIbHOCTH,
IUIAHUPOBATh OPTaHM3ALMI0 COBMECTHOW pPabOTHI, paclpenensiTh BUABI PadOT, AOTOBAPHBATHCS,
00CYX/1aTh TPOLIECC U PE3YNIbTAT padbOTHI, 0000IIATh MHEHHS HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYyNNOBBIX (popmax paboTsl (0OCYKICHHS, OOMEH MHEHHW, «MO3TOBBIC
HITYPMBD» U UHBIE); BBITIOJIHATH CBOIO YacTh Pa0OTHI U KOOPJIAUHUPOBATH CBOM JACHCTBUSI C APYTUMU
YICHAMHU KOMaH Ibl, OLICHUBATh KAYECTBO PE3yJIbTaTa U KAYeCTBO CBOETO BKJIaa B OOIIHI pe3yIbTaT
10 KpUTEPHsIM, CHOPMYITHPOBAHHBIM YUACTHUKAMU B3aUMOJCHCTBHUS.

PeryasiTuBHBIe yHHMBepcaJdbHbIe yueOHbIE AeiiCTBUS
Camoopranusanms:

BBISIBJIATH TIPOOJIEMBI [Tl PELLICHHS B dKU3HEHHBIX U YUEOHBIX CUTYAIUsIX, OPUEHTUPOBATHCS B
Pa3IMYHBIX OAX0aX MPUHATHS pelieHni (MHANBUIYallbHOE, TPYIIIOBOE);

CaMOCTOSITENIbHO COCTaBIIATH IUIaH, QITOPUTM pEIIeHUs 3aJauu (WIM €ro 4acTb), BEIOUpPATh
Coco0 pemieHHss ¢ y4ETOM HUMEIOIIUXCS PEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTHUPOBATh BapUAHTHI pPEIICHUH ¢ yu€TOM HOBOM MH(pOpPMAaLIUK.

CﬂMOKOHTpOJ’[L, 3MOLMOHAJIbHBIA HHTEJJIEKT:

BIIQJIETh CIIOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOJSI TIpollecca M pe3yibTaTa pelIeHHs
MaTeMaTU4eCKOU 3a/1aui, CAMOMOTHBAITUN U PEIICKCHH;

MpEeABUACTh TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH IpPU PEIICHUHM 33a7auyd, BHOCHUTH
KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HANCHHBIX OIMIMOOK, BBISIBIIEHHBIX
TPYAHOCTEN;

OLIEHUBATh COOTBETCTBUE pe3yJbTaTa JEATENIbHOCTH TIIOCTABICHHONH LENH U YCIOBHSIM,
OOBSICHATh TIPUYMHBI JOCTKCHHUS WIIM HETOCTH)KEHUS IIEH, HAXOTUTh OIIMOKY, MaBaTh OICHKY
pUOOPETEHHOMY OTIBITY,

BBIp@KAaTh OSMOLMU TPH U3YyUYCHHUM MaTeMaTHMYecKMX OOBEeKTOB U (PaKkToB, JaBaTh
SMOLMOHAJIBHYIO OLIEHKY PEIICHMS 3aa4H.
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HNPEIMETHBIE PE3YJIbTATHI
K koHI1y 00yuenus B 7 kjiacce 00y4yaroUuiics MOIyYUT CASAYIOLUIUE MPEAMETHbIC PE3yIbTaThI:
Yuciia 1 BbIYMCICHUSA
PaunonaneHble uncna.
[TepexouTh OT OJHOM (HOPMBI 3aMKMCH YHCET K Ipyroi (mpeoOpa3oBbIBaTh AECATUYHYIO IPOOh
B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JCCATUYHYIO, B YACTHOCTH B OECKOHEUYHYIO NECATUUYHYIO

po0B).

Hcmonp30BaTh MOHATHS MHOXECTBA HAaTypaJIbHbIX 4YHCCJI, MHOXCCTBA MLCJIbIX YHCLCI,
MHOKCECTBA pallMOHAJIbHBIX YU CCJI IIPU PCIHICHUHU 3a/1a4, IIPOBCACHUU paccyx(z[eHHﬁ 1 J0Ka3aTCJIbCTB.

ITonumath ¥ OOBACHATH CMBIC H03I/ILII/IOHHOI71 3aIllMCHU HATYypaJIbHOI'O YUCJIa.
CpaBHI/IBaTL " yIopsaaounBaTh pallMOHAJIbHBIC YHCJIA.

BbinonHsATe, coueTass yCTHbIE M NUCbMEHHbIE MPUEMBI, apudmeTnyecKkue IeHCTBUS C
palMOHAIbHBIMA YUCIAMH, MCIOJIb30BaThb CBOWCTBA YHUCEI M MpPaBWIA JEHCTBUM, IPUEMBI
palMOHAIBHBIX BEIYMCICHHMN.

BrmmomaaTe I[GflCTBPI?I CO CTCIICHAMMU C HATYpPAJIbHBIMU IMOKA3aTCIIAMMU.

Haxonuts 3HaYeHUs YUCIOBBIX BBIPAKEHUM, COAEPIKALUX PALIMOHAIIBHBIE YUCIIA U CTEIIEHU C
HaTypaJbHBIM IIOKa3aTejleM, NPUMEHSATh pa3HooOpa3Hble CMOcOObl U TNPUEMBI BBIYUCIECHUS,
COCTaBJIATh U OLIEHHUBATh YMCIIOBBIE BBIPAXKCHUS IIPU PELIEHUU IPAKTUYECKUX 3aJad U 3a4a4d U3
JPYTUX YYEOHBIX MPEIMETOB.

OxpyriisTh yncia C 3aJaHHON TOYHOCTBIO, @ TaKXKe IO CMBICIY MPAaKTUYECKOH CHUTyaluw,
BBIIIOJIHATH IPUKUJIKY U OLIEHKY pe3yJIbTaTa BBIYUCICHUH, OLICHKY 3HAYEHUI YUCIIOBBIX BBIPAXKCHU,
B TOM YHCJIE ITPU PEIICHUH NMPAKTUYECKUX 3a/1a4.

Pemrate TeKCTOBEIC 3aga4uu apI/I(bMeTI/I‘—IeCKI/IM CHOCO6OM, UCIIOJIB30BaTh Ta6J'II/II_[BI, CXEMBI,
YCPTECIKU, APpYTrUc CpcACTBa NPCACTABICHUA NAHHBIX TP PCIICHUHN 3a/1a4.

Pemrate MpakTHKO-OPUEHTUPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOUIEHHWEM BEIUYMH,
[IPONOPLUOHAIBHOCTBIO BEJIUYMH, IIPOLEHTAMU, UHTEPIPETUPOBATh PE3YJILTATHI PEIICHUS 3aad C
y4€TOM OrpaHUYEHHH, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbIX OOBEKTOB.

JennumocTsb.

Jloka3pIiBaTh M MPUMEHSATH NPU PEUICHUM 3a]1a4 MIPU3HAKKU AeauMocTy Ha 2,4, 8, 5, 3,6, 9, 10,
11, npu3HaKyU 1€IMMOCTH CYMMBI U ITPOU3BEACHHUS LIENbIX YUCEIL.
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PaCKJ'IaI[I)IBaTB Ha MHOXUTCIIN HATYpPaJIbHBIC YUCJIa.

CBO60,I[HO OIICpUPOBATL ITOHATUAMMU: 4EéTHOEC qHucCJio, HEUYETHOEC YUCJIO, B3aMMHO IIPOCTBIC
qucia.

Haxomute HauOonpmmii OOIMMIA JEIUTENIb M HaWMEHbIIee oOOIee KpaTHOE Yucel |
WCIIO0JIb30BaTh UX MPH PEUICHUU 3a]1a4, IPUMEHSTh aliroput™ EBkinjaa.

OnepupoBatrh MOHATHEM OCTaTKa 10 MOJLYJIIO, IPUMEHSTh CBOMCTBA CPABHEHUI 110 MOYJIIO.
Auaredpanyeckne BbIpaKeHUs
BripaxkeHus ¢ nepeMeHHbIMU.

Hcrnosnp30Barh anreOpandyecKyto TEPMUHOJIOTHIO M CHMBOJIHKY, TPHUMEHATh € B Hpolecce
OCBOCHHSA y4eOHOTO MaTepuaa.

HaXOI[I/ITB 3Ha4YCHU 6YKB€HHI)IX BI)Ipa)KCHI/Iﬁ IIpU 3aJaHHbIX 3HAYCHUAX IIEPCMCHHBIX.

Hcnonb3oBaTh MOHSATHE TOXICCTBA, BBIIIOJIHATE  TOXACCTBCHHBIC npeo6pa30BaHH$[
BI)Ipa)KeHI/If/'I, JOKa3bIBaTh TOXKJICCTBA.

MHOro4jeHsl.

BoinonHATe 1peoOpa3oBaHusl 1LEIOr0 BBIPAXXEHUS B MHOTOUWIEH INPUBEICHUEM IOA00HBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.

BreimonHsaTe  gecTBUS  (CTOKEHHE, BBHIYMTAHUE, YMHOXEHHE) C OJHOWICHAMH U C
MHOTOYJICHAMH, IPUMEHSITH (OPMYITBI COKPAIIEHHOTO YMHOKEHUS (KBaJpatT U KyO CyMMBI, KBaapat
1 KyO pa3HOCTH, Pa3HOCThb KBAJPAaTOB, CYMMa U Pa3HOCTh KyOOB), B TOM YHUCJE JUIsl YIPOIIEHUS
BBIUMCIICHUH.

Ocy1ecTBIATh pa3iokKeHUEe MHOTOUJICHOB HA MHOKHUTENH C MTOMOILBIO BEIHECEHUS 32 CKOOKH
001Iero MHOXKHTEIS, TPYNITUPOBKY ClIaraéMbIX, TPUMEHSISI POPMYJIIbl COKPAIIEHHOTO YMHOKEHUS.

HpI/IMeHSITI) npeo6pa3OBaHI/1$[ MHOTI'OYJICHOB JJIsA PCIICHUA pa3JIMYHBIX 3a71a4 U3 MaTCMAaTUKH,
CMCIKHBIX TPCIMETOB, U3 peanLHoﬁ IIPaKTUKHU.

Hcnonb30BaTh CBOMCTBa CTENEHEH C HATypajJbHBIMU IOKa3zaTeIsIMH Ul MpeoOpa3zoBaHUs
BBIPAKCHUM.

YpaBHeHNS U HEPABEHCTBA

Pemate nuHelHBIE ypaBHEHHUs C OJHOM MEPEMEHHOW, NMPUMEHssS MpaBuia Iepexoja oT
HCXOJHOTO YPaBHEHHUS K paBHOCUILHOMY eMy. [IpoBepsTh, ABIISETCS JIM YUCIIO KOPHEM YpaBHEHUS.

[TonGupats mpuUMeEphl Tap YUCEN, SBISIOMUXCS PEIICHUEM JIMHEHHOTO YpaBHEHHS C JIBYMs
[IEPEMEHHBIMU.
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Ctpouth B KOOPAMHATHOH IJIOCKOCTHU TpadUK JTUHEHHOr0 ypaBHEHUS C IBYMs IEPEMEHHBIMH,
MOJIB3YSICh IPpaUKOM, IPUBOIUTH MPUMEPHI PELICHUSI YPaBHEHUS.

Pemarp cuctempl NBYX JHHEHHBIX YpaBHEHUH C JIByMS IMEPEMEHHBIMH, B TOM YHCIIE
rpaguIecKy.

CocTaBiTh 1 pelaTh JUHEHHOE YpaBHEHNE WIN CUCTEMY JIMHEWHBIX YPAaBHEHUH 110 yCIOBUIO
3aJ1a4¥, MUHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a1a4M ITOJTyYCHHBIN pe3ysbTar.

DOYyHKIUT
Koopaunats! u rpaduxu.

N300paxkaTh Ha KOOPAMHATHOM MPSMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOPJIMHATAM,
Jy4H, OTPE3KU, HHTEPBaJIbl, 3aMIUCHIBATH YMCIOBBIC TPOMEKYTKH Ha alNreOpandeckoM si3bIKe.

OtMeuaTh B KOOPMHATHOM TUIOCKOCTH TOYKH T10 3aJaHHBIM KOOPAMHATAM.
DyHKIUY.
Ctpouts rpaduku JIUHEHHBIX (QYHKIHH.

OnuceIBaTh C IIOMOIIBIO (1)YHKHI/II‘/JI HN3BCCTHBIC 3aBUCUMOCTHU MCXKY BCIIMYMHAMU: CKOPOCTD,
BpeMs, paCCTOAHUEC, [ICHA, KOJIMYCCTBO, CTOUMOCTD, ITPOU3BOAUTCIIBHOCTL, BPEMH, 00BEM pa60TBI.

HaxonuTh 3HaueHue (GyHKIMK 1O 3HAYEHUIO e€ apryMeHTa.

[Tonumate Tpaduueckuil croco0 MpeAcTaBiICHUS W aHaliu3a MHPOPMAIMM, W3BJICKATh M
UHTEPIPETHPOBATH HHPOPMAIIHIO U3 TPadUKOB PeabHBIX MPOIECCOB U 3aBUCUMOCTEH.

Hcnonb3oBare cBOMCTBa (DYyHKIMHA A aHanu3a rpaUKOB peajbHBIX 3aBUCUMOCTEH (Hynu
(GYHKIUHM, MPOMEXKYTKH 3HAKOIOCTOSHCTBA (DYHKLMH, NMPOMEKYTKH BO3pAacTaHUsl U yObIBaHUS

¢byHKIMHU, HanOoIbIIee U HAMMEHbIIIee 3HaUeHUs (PyHKIUH).

Hcnonb3oBath rpaduku A UCCIETOBAHUS MIPOIECCOB U 3aBUCUMOCTEH, IPU PEIICHUU 3a/1a4
W3 IPYyTUX YU4EeOHBIX MPEAMETOB M PeaTbHOM KU3HHU.

K koHI1y 00yueHnus B 8 kj1acce 00yyaroUuiics MOIyYUT CIAEAYIOUIUE PEAMETHbIE PE3yIbTaThl:
Yucsia v BbIYUCICHUSA
HppaunoHanbHbIe YKCIIA.

IToHumaTes ¥ UCITOIL30BAThH OpCACTABJIICHUSA O PACIIUPCHUN YUCIIOBBIX MHOXKCCTB.
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CBoOOAHO OmEepHpoOBaTh MOHATHUSMU: KBAJPATHBIH KOPEHB, apu(DMETHUECKHN KBaJIpaTHBIA
KOpPEHb, HMPPALMOHAIBHOE YHCJIO, HAXOJAUTh, OLIEHWBATh KBaJApaTHbIE KOPHM, HCIIOJIB3Ys IIpU
HE0OXOIUMOCTHU KalIbKYJIATOP, BHIIOJHATH IPe0Opa30BaHus BRIPAXKEHUN, COACPKAIINX KBaApaTHbIE
KOPHH, UCIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonp30BaTh HayalbHBIE MPEJICTABICHUS O MHOXECTBE JEMCTBUTEIBHBIX YHUCEN JUIS
CpPaBHEHHUS, OKpYIJCHHs U BbIYMCICHHUI, H300pakaTh JEHCTBUTENIbHBIC YHCIA TOYKAMH Ha
KOOPJHMHATHOMU IIPSIMOMA.

Hcnonb3o0Bath 3amucu OOJIBIIUX U MAJIbIX YHCEN C IOMOIIBIO IECATUYHBIX Ipo0Oeil u cTenenei
gyucia 10, 3anuceIBaTh U OKPYIVISITh YHMCIOBBIE 3HAUEHUS PEAlbHBIX BEJIMYMH C HCIOJb30BAHUEM
Pa3HBIX CUCTEM U3MEPEHUM.

J1enTuMOCTb.

CBO60,I[HO OIICpHUPOBATH IIOHATHEM OCTATKa I10 MOAYJIIO, IIPUMCHATH CBOMCTBA CpaBHCHI/Iﬁ 110
MOAYJIIO, HAXOAWUTH OCTATKKU CYMMBI U IIPOU3BCACHUS 110 JAHHOMY MOJAYJIIO.

AnredOpanyeckue BbIpasKeHU s

JIpoOHO-palinoHaNbHbIE BEIPAKEHUS.

Haxoauts nonyctumblie 3HaUYE€HUS IEPEMEHHBIX B IPOOHO-PAIIMOHANIBHBIX BBIPAKCHUSX.
[IpuMeHATh OCHOBHOE CBOMCTBO palliOHAILHOM IpoOH.

BoinonHsATe mpuBeneHue anredpandyeckux IpoOeil kK o0lieMy 3HaMEHATeso, CIO0XKEHHE,
YMHOXXEHUE, JiefIeHHe anreOpanyeckux Apooei.

BrINONHATE TOXAESCTBEHHBIE Hp606p330BaHI/I$I palluOHAJIbHBIX Bpra)KeHHfI.

[IpumensTh peoOpa3oBaHUs BhIPAXKEHUM AJI pEUIeHMs] pa3IMuYHbIX 337a4 U3 MaTeMaTHKU,
CMEXHBIX IIPEAMETOB, U3 PEaTbHON IIPAKTUKH.

Crenenn.

HpI/IMCHHTB INOHATHEC CTCIICHU C I1CJIbIM II0Ka3aTCJICM, BbIIIOJIIHATD Hp606pa3OBaHI/I$I
BLIpa)KeHHﬁ, COZACPpKAIMX CTCIICHU C TCJIBIM ITOKA3aTCIIEM.

HppannoHaibHble BRIPaKEHHS.

Haxomuts  gomyCTUMBIE  3HAQUYEHHs  IEPEMEHHBIX B BBIPDAKEHMAX,  COIEPIKALIUX
apudmeTnyeckue KBaJpaTHble KOPHHU.

BrimonasaTe mpeoOpa3zoBaHus UPPAITMOHAIBHBIX BRIPAKEHUH, UCIIOJIb3YsI CBOMCTBA KOPHEH.
YpaBHeHNs U HEPABEHCTBA

Pemrats kBagpaTHbIEC ypaBHEHUS.
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Pemats poGHO-palioHaIbHbIE YPaBHEHUS.

Pemiate nnHeiHbIe ypaBHEHMS ¢ TapaMeTPaMU, HECII0XKHbIE CUCTEMbI IMHEWHBIX YPaBHEHUI ¢
napaMeTpamH.

[IpoBoauTh McclieIOBaHUSI YPABHEHUM U CUCTEM YpPaBHEHUH, B TOM YHUCJIE C NMPUMEHEHUEM
rpadUuecKuX TpeACTaBlIeHU (yCTaHABIMBATh, UMEET JIM YPABHCHHE WJIM CHCTEMa ypaBHEHUU
peIIeHUs, €CJIM UMEET, TO CKOJIBKO, M IPOYEe).

[TepexoauTh OT clioBeCHOH (hOPMYJIUPOBKHU 33/1auH K €€ anreOpandeckoi MOIeNH ¢ TTIOMOIIBIO
COCTAaBJICHHSl yPaBHEHUS WA CHUCTEMbl YPaBHEHWH, WHTEPIPETHPOBATH B COOTBETCTBHM C
KOHTEKCTOM 3aJ1auy MOJYyUYECHHBIN pe3yibTarT.

[IpumeHsATh CBOMCTBA YHMCJIOBBIX HEPABEHCTB ISl CPABHEHMS, OLICHKH, peIlaTh JIMHEHHbIC
HEPAaBEHCTBA C OJTHOM IMEPEMEHHON U X CUCTEMBI, 1aBaTh TpaUICCKYI0 HIUTFOCTPAIIMI0 MHOKECTBA
pelIeHU HepaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUNH

[ToHnMaTh ¥ KCIOJIb30BaTh (PYHKIIMOHATBHBIC MMOHSATHUS U S3BIK (TEPMHHBI, CUMBOJIIMYCCKUE
0003HAYEHHUS), ONPEAEATh 3HAUeHHE (DYHKIMU MO 3HAUEHUIO apryMEHTa, OMpeAeNsiTh CBOICTBa

¢byHKIMHU 10 e€ TpaduKy.

Crpouts rpaduku pyHKINH , ONKUCHIBATh CBOMCTBA YMCIOBOM (QYHKIMH 1O €€ rpaduky.

K koHI1y 00yueHus B 9 ki1acce 00yyarouuiics MOIy4YUT CIAEAYIOLIUE PEAMETHbIE PE3YIbTaThI:
Yucsia 1 BBIYHCIEHUS
CB00OO/IHO oOmEepUpoBaTh MOHATHSAMU: KOPEHb N-i CTENeHH, CTENeHb C palMOHAIbHBIM
IMOKa3aTcjieM, HaXOAUTb KOPCHb n-i CTCIICHU, CTCIICHL C pAallMOHAJIbHBIM ITOKa3aTCJICM, MCIIOJIb3Ys
Opu HEOOXOAMMOCTH KaJbKyJsATOp, NPUMEHATh CBOMCTBA KOpHS N-ii CTENEHW, CTENeHH ¢

palrOHAJIbHBIM ITOKA3aTCIICM.

Hcmons30BaTh MOHATHE MHOKECTBA HeﬁCTBHTeHLHBIX YUCCII ITPU pCIICHUHA 3aaa4, MIPOBCACHUN
paccyxcz[eHI/Iﬁ 1 JOKa3aTCIbCTB.

CpaBHI/IBaTB " ynopsaa041uBaTb ,Z[CflCTBPITCJ'H:HBIC qucia, OKpYyIisTh HCﬁCTBHTCHBHHG qucJia,
BBIIIOJIHATD IIPUKUAKY pE3yJibTaTa BI)I‘—II/ICJ'IGHI/II\/'I, OLICHKY YHCJIOBBIX BBIpa)KeHHﬁ.

AaredpanyecKne BbIPaKeHHU S

CB00OOHO ONEpUPOBATH MOHATUEM KBAJPATHOTO TPEXUWICHA, HAXOIUTh KOPHU KBAaIPaTHOTO
TpEXUWICHA.

PacknanpiBath KBaApaTHBIN TPEXUJIEH HA TUHEHUHBIE MHOKHUTEH.
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YpaBHeHHsI M HEPABEHCTBA

Pemate snHeiHble M KBaJgpaTHbIC YPABHEHUS, YPABHEHUS, CBOJAALIMECS K HUM, JPOOHO-
paLOHaIbHBIC YPABHEHUS.

PemraTe HecnoxHBIE KBaJApaTHbBIC YpaBHCHHS C IIapaMCTPOM.

Pemats nMHENHBIE HEPABEHCTBA, KBaIpaTHbIE HEPABEHCTBA, UCII0Ib30BaTh METOl HUHTEPBAJIOB,
n300pakaTh pEIICHHE HEPaBEHCTB Ha YHCIOBOM NPAMOM, 3alMCHIBATH DPEHICHHE C TOMOIIBIO
CUMBOJIOB.

Pemrate cmcrembl JABYX JIMHEHHBIX ypaBHeHI/IfI C ABYMs INEPEMCHHBIMU M CUCTEMBI IBYX
ypaBHeHI/If/'I, B KOTOPBIX OHO YPAaBHCHUC HEC SABJISACTCA JIMHCHHBIM.

Pemarts HeC0KHBIE CUCTEMbI HEJIMHEHHBIX ypaBHeHI/Iﬁ C [MapaMcTpOM.

[IpuMeHATh METOABI PAaBHOCHIIBHBIX IPeoOpa3oBaHUil, 3aMEeHbl EPEMEHHOH, TpapuuecKkoro
METO/JIa IIPU PELIEHUH ypaBHEHUH 3-i1 u 4-i1 cTeneHei.

Pemate cucteMbl TMHEHHBIX HEPABCHCTB, CUCTCMbI HECPABCHCTB, BKIIOYAIOIIMC KBAAPATHOC
HCPABCHCTBO, I/I306pa)KaTB peuICHUC CHUCTEMblI HCPABCHCTB Ha YHUCI0BOM HpHMOﬁ, 3aI1MChIBaTh
pemICHUC C MIOMOIIBIO CUMBOJIOB.

Pemiate YpaBHCHUS, HCPABCHCTBA U UX CUCTCMBI, B TOM YHCJIC C OTPAHUYCHUSAMU, HAIIpUMEDP, B
OEJIbIX YHCIIax.

[IpoBoauTh MCCiIEIOBaHMSI YPAaBHEHUN U CHCTEM YpPaBHEHMM, B TOM 4YHCIIE€ C MPUMEHEHUEM
rpaduecKux MpeJCTaBleHU (ycTaHaBIMBaTh, UMEET JM YPaBHEHHE WJIM CUCTEMa ypaBHEHUH
pEeIIeHNs, €CII UMEET, TO CKOJIbKO, U ITpOoYee).

Pemrate TekcTOBBIE 3a7aUu aNreOpandecKkuM CrocoOOM C IOMOIIBIO COCTABIICHHS YPABHEHUI],
HEPABEHCTB, UX CUCTEM.

Hcmons3o0BaTh YpaBHCHUA, HEPABCHCTBA U UX CHUCTEMBbI IJII COCTABJICHUA MaTeMaTHIECKOI
MOACIHN peaﬂBHOﬁ CUTyallu Ujin HpHKHaHHOﬁ 3ala4yy, UHTCPpHPCTUPOBATD TOJTYUYCHHBIC PC3YJILTAThI
B 3aJaHHOM KOHTCKCTC€.

Yuc10BbIE MOCJIEI0BATEIbLHOCTH 1 nmporpeccuu

CB0OOHO OmnepupoBaTh MOHATUSAMU: 3aBUCUMOCTh, QYHKIUS, Tpaduk (QyHKIMU, Tpsimast
MPONOPIMOHATIBHOCTb, IMHEHHas (PyHKIHs, 0OpaTHAast MPONOPLIUOHAIBHOCTD, TapaboJa, runepooa,
KyCOUYHO-3a/1aHHast (QyHKIHS.

UccnenoBath ¢yHkimio mo e€ rpaduky, ycTaHaBIMBaTh CBOWCTBAa (QyHKUUIl: 001acTb
OINIpPENICJICHUsI, MHOYKECTBO 3HA4YE€HUH, HYyJIUM (PYHKLUUH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA,
MPOMEXYTKH BO3pAaCTaHHUs U yObIBaHMs, YETHOCTh W HEUYETHOCTb, HAWOOJbIEEC W HAUMEHbIIEEe
3HAYEHUS, ACUMIITOTBHI.
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Pacrio3znaBaths kBaspatnuHyio GyHKIHio mo ¢opmyse, IpUBOJUTH MPUMEPH KBaIpAaTHYHBIX
(byHKUMH U3 peallbHOW KU3HU, (PU3UKU, TECOMETPUH.

Onpenensth MOJOXKeHUE Tpaduka KBAAPATUYHOH (YHKIIMK B 3aBUCUMOCTH OT €
K02 PUIMEeHTOB.

Crpouts rpaduk KBaApaTUIHON (PYHKIIMH, OMIMCHIBATH CBOMCTBA KBAJAPATHYHON (DYHKIIUU T10
e€ rpaduky.

Hcnonp30BaTh CBOMCTBA KBaIPAaTUIHOM (DYHKITUU JJIs PEIICHUS 3a]1a4.

Ha npumepe kBagpatnynoii GpyHkiuu ctpouTth rpaduk ¢pynkuuu Y =af(kx + b) + ¢ ¢ momoinsro
npeoOpazoBanuii rpaduka pynkiun y=Ff(X).

I/IJ'IJ'IIOCTpI/IpOBaTb C IIOMOIIBIO rpa(bI/H(a PCAIbHYO 3aBUCUMOCTbL HJIM IIPOLECC IO HUX
XapaKTCPUCTHUKAM.

ApupmeTrnyeckas M reoMeTpuYecKas NIPOrpeccuu

CBoOOsHO  omepHpoBaTh  MOHATHAMHU:  IIOCIEAOBATENBHOCTh,  apuMeTHUecKas U
Ir€OMETpUYECKast IIPOIPECCUH.

3amaBarh TOCJICIOBATCIIBHOCTH PAa3HBIMH CIIOCOOAaMHU: OIMCATEIIBHBIM, TaOMUYHBIM, C
MOMOIIIBIO (POPMYIIBI N-TO YJIeHa, PEKYPPEHTHBIM.

BBIMONHATE BBIUMCIEHUS C UCMOJb30BaHUEM (GOpPMYN N-To uileHa apudMeTudecko u
Tr€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

I/I306pa)KaTB YJICHBI MOCJIICA0BATCIIbHOCTHU TOUYKaAMH Ha KOOp)II/IHaTHOI\/'I IIJIOCKOCTH.

Pemarp 3amaun, cBs3aHHBIE C YMCIIOBBIMM IIOCJIEN0BATENBHOCTSMY, B TOM YMCIIE 3aJa4M U3
peasbHOM JKHU3HM (C UCTOIB30BAaHUEM KAJIbKYJISATOPA, IU(PPOBBIX TEXHOJIOTUI).

Pacno3naBars u MNPpUBOAUTE NPUMEPLI KOHCYHBIX H OCCKOHEUHBIX HOCHGHOB&TGHLHOCTGﬁ,
OrpaHUYCHHBIX HOCHCHOB&TCHBHOCTCﬁ, MOHOTOHHO BO3pacTaromux (y6BIBaIOIJ_II/IX)

OCJIEIOBATEIHLHOCTEN.

HNmety mnpeacTaBieHHE O CXOJUMOCTH TOCJIENOBATEIbHOCTH, YMETh HaXOAWTb CYMMY
0eCcKOHEeYHO yOBIBAIOIIEH reOMETPUUECKOM MPOrPECCHH.

HpI/IMeHSITI) METO MaTeMaTHYEeCKON WHAYKIOWHW IPpHU pCIICHUHN 3a/1a4.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
HanmeHoBaHue KouunyecTBo
Nen/m = pa3nmesnioB U Tem 4acos
nmporpaMmMmabI Bcero

JuaexkTpoHHbIe (HU(POBHIE)
o0pa3oBaTe/bHbIE Pecypchl

1 Yucna v BBIUYKCIICHHS. 39 bubmuorexa [JOK
PauuonansHble yncia https://m.edso0.ru/7f415b90
5 AnrebGpanueckue 34 bubmmoreka [JOK
BBIPAXKEHUS https://m.edso00.ru/7f415b90
YpaBHeHus u bubnuorexa [JOK
3 27
HEPaBEHCTBA https://m.edso0.ru/7f415b90
4 Koopaunats! u rpaduky. 31 bubnuoreka [JOK
OyHKIUH https://m.edsoo.ru/7f415b90
5 [ToBTOpEHME U 12 bubnuotexa [JOK
000011IEHNE https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB 136
I10 ITPOI'PAMME
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8 KUIACC

No 11/ HaumeHoBaHue pa3iesioB U TeM Koaunyecrso yacos JaekTpoHHbIe (HU(POBHIE)
B NPOrpamMMblI Bceero odpa3oBaTe/IbHbIE Pecypchl

q LK

1 1ETIa M BHIAHCICIAL. RBafpaTHye 20 Bu6maorexa LIOK https://m.edsoo.ru/7f417af8
KOpHHU
q .C

2 HCIIA 1 BRIAACICHIT. LCHCHb ¢ 10 bu6mmoreka LIOK https://m.edsoo.ru/7f417af8
LIEJIBIM ITOKa3aTeaeM
Anre6 .

3 e pameucm? BRIpAHEHHA 8 bubnuoreka I{OK https://m.edsoo.ru/7f417af8
KBagpartsslii TpéxuineH
Anre6 )

4 HTOPATTHBUIT BHPANCHIA 18 Bu6maorexa LIOK https://m.edsoo.ru/7f417af8
Anrebpanyeckas 1po0b
v )

5 DABHCHIDL M HepaBCHOTRA 20 bubnuoreka L{OK https://m.edsoo.ru/7f417af8
KBanparHbie ypaBHEHUS
v .C

6 p aBHeHHfI 1 HEPABEHCTRA. LAUCTOMET 15 bu6mmoteka IIOK https://m.edsoo.ru/7f417af8
ypaBHEHHI
% .

7 PaBHCHHA 1 HEpapeHeTRa 15 bu6mmoreka LIOK https://m.edsoo.ru/7f417af8
Hepasencrtpa

8 @Oynkunu. OCHOBHbBIE TOHATHUS 8 bu6mmoreka LIOK https://m.edsoo.ru/7f417af8

9 Oynknuu. YucnoBsie PyHKITUN 12 bubnuoteka [IOK https://m.edsoo.ru/7f417af8

10 [ToBTOpeHue u 060061IeHNE 10 bu6mmoreka LIOK https://m.edsoo.ru/7f417af8

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136

[okymeHT co3gaH B anekTpoHHon copme. Ne 77 ot 05.09.2023. Vcnonnutens: MHunatynnuH B.X.
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Il INIEKTPOHHBIN
=¥ TATAPCTAH
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9 KUIIACC

No 11/ HaumeHoBaHue pa3/ieioB U TeEM Koaunyecrso yacos duekTpoHHbIe (LM (pPOBbLIE)
} NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
q enus. [lei e e
1 HCIIA W BEIMACTICRIA. JlCHCTBHTEIIbHE! 15 Bu6morexa LIOK https://m.eds00.ru/7f419d08
qucia
\% .y
2 PABHCHIA 1 HEPABCHCTBA. Y PABHCHHA € 20 Bu6muorexa LIOK https://m.eds0o.ru/7£419d08
OJIHOU TIePEMEHHOM
v .C
3 PABHCHILE I HEpABCHCTSA. LAUCTENDE 20 Bu6miorexa LIOK https://m.eds00.ru/7f419d08
ypaBHEHUN
YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 20 bubnmnoreka LHOK https://m.edsoo.ru/7f419d08
OyHKIU 20 bu6mmoteka L{OK https://m.edsoo.ru/7f419d08
YucnoBble OCIEA0BATEILHOCTH 20 bub6nunoteka LIOK https://m.edsoo.ru/7f419d08
IT 000
7 OFTOPEHHE, 000 mervle, 21 bu6mmoreka [{OK https://m.edsoo.ru/7f419d08
CcHUCTEeMaTH3aIus 3HAaHUH
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136
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INnct cornacoBaHusa k gokymeHTy Ne 77 ot 05.09.2023
MHnymaTtop cornacosaHna: MmHuatynnud b.X. Oupektop
CornacoBaHue nHmuumposaHo: 05.09.2023 10:01

JlucT cornacoBaHus Twn cornacoBaHus: nocriegoBartesibHoOe
N° (017 (0] Cpok cornacoBaHusi PesynbTat cornacoBaHuss  3ameuvaHus
LiMNognncaHo

1 MuuatynnuH b.X. 05.09.2023 - 12-55

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 77 ot 05.09.2023. UcnonHutens: MHuatynnuH B.X. B INEKTPOHHbBIA
CrpaHuua 24 n3 24. CTpanuua cosgara: 05.09.2023 12:57 =¥ TATAPCTAH



