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7 KJIACC

Yucia v BBIYUCTCHUA

Pammonaneubie  uucma. CpaBHEHHE, YHOpPSJOYMBAaHHE U apuPMETUUECKHE JICUCTBUS C
palMoHANBHBIMK YncaaMu. YucaoBas mpsiMasi, MO1yJb YKCTIA.

CreneHb ¢ HaTypaJIbHBIM MOKAa3aTeJIeM U €€ CBOMCTBA. 3alMCh YUCIA B IECATUYHON MO3UIIMOHHOMN
CUCTEME CUUCIICHHUS.

Pemenne TekcToBBIX 3amau apudmMeTHueckuM crocodom. Pemenne 3amad U3 pealbHOW MPAKTHKA
Ha YacTH, HAa JOpPOOHW, HA TPOLEHTHI, MPUMEHEHHE OTHOIICHWH W MPOMOPIHA TPU PEIICHUU 3a/ad,
pellieHre 3a1a4 Ha JIBI)KEHUE, padoTy, MOKYIKHU, HAJIOTH.

JemumocTh nenbix yncell. CBOMCTBA ACIUMOCTH.

[IpocTeie u cocTtaBHbIe uncia. YéTHbIe U HEUETHBIE uKcia. [Ipu3naku nenumoctu Ha 2, 4, 8, 5, 3, 6,
9, 10, 11. IlpusHaku AETUMOCTH CYMMBl U IPOU3BEACHUS LEIBIX YHUCE]T NPU PEIICHUU 3a1ad C
MIPAKTUYECKUM COJIEPKAHUEM.

HaubGonpmmii oOmmii nenurens U HaMMeHbIee o0Ilnee KpaTHOe JABYX 4Hcell. B3auMHO mpocThbie
yucna. Ainroput™ EBkinaa.

Jlenenue ¢ octaTkoM. Apu(METHUECKHUE OTIEPAIIU HAJl OCTATKAMHU.

AsredOpanyeckue BbIpasKeHU s

Bolpaxkenue ¢ nepeMeHHbIMH. 3HAau€HUE BBIPAKEHHS C TNepeMeHHbIMH. lIpencraBineHue
3aBHCHUMOCTH MEXIy BETUYMHAMHU B BUJIE HOPMYIIBI.

ToxnectBo. ToxknecTBeHHblE NpeoOpa3oBaHMs anreOpandecKkux BbIpaKeHHH. Jloka3aTenbcTBO
TOXJECTB.

Onnounensl. OHOWIEH cTaHAapTHOTO BUAa. CTENeHb OJHOWICHA.

MHorounensl. MHorowsieH crasaaptHoro Buaa. CreneHbp MHoOrowieHa. CioKe€HHE, BBIYMTAHME,
YMHOXKEHUE M JelieHne MHOrowieHoB. [IpeoOpa3oBaHue Menoro BbIpakeHUS B MHorowieH. Kopuu
MHOT'OYJIEHA.

@opMyIbl COKpAIEHHOTO YMHOXKEHHUs: KBaJpaT CyMMBbI U KBaJpaT Pa3HOCTU JBYX BBIPAKECHUHU,
KyO CyMMBbl U KyO Pa3HOCTH JIBYX BBIpaXEHH, pa3HOCTb KBaJpaTOB JIByX BBIPAKCHUH, MPOU3BEICHHE
Pa3HOCTH U CyMMBI JIBYX BBIDQKEHUN, CyMMa M pa3HOCTh KyOOB JIBYX BBIPQKCHUI.

Pasnoxenre MHOroOwIeHa Ha MHOXKHUTEIW. BBIHECEHHE OOIIEr0 MHOMXUTENA 3a CKOOKH. Meron
TPYIIIUPOBKH.

YpaBHeHHsI 1 HEPABEHCTBA

VYpaBHeHnue ¢ opHoll mnepeMeHHOW. KopeHbp ypaBHeHus. CBoilcTBa ypaBHEHHH C OJHOM
MepeMeHHON. PaBHOCWJIBHOCTH ypaBHEHHUI. YpaBHEHHWE KaK MaTeMaThyecKas MOJENIb pPeabHOMN
CUTYaI1H.

JluneitHoe ypaBHeHHE C OAHOM TepeMeHHOW. Yuciao kopHeH NMHEWHOro ypaBHeHUdA. PemieHue
TEKCTOBBIX 3a/1a4 C MIOMOILBIO JUHEUHBIX YpaBHEHUH. JINHENHOE ypaBHEHUE, COIEPIKALLEE 3HAK MOIYJIA.

VYpaBHeHHE C JByMS MEpeMEHHbIMHU. ['paduk JTUHEHHOro ypaBHEHMsI C JABYMS IEPEMEHHBIMHU.
CucteMbl JTMHEHHBIX ypaBHEHHUH C JABYMsI NEpeMEHHBIMH. ['paduyeckuii MeTon perieHus: CHUCTEMBI
JIMHEMHBIX YpPAaBHEHUM C JABYMs NEPEMEHHBbIMHU. PellleHHE CUCTEM JIMHEWHBIX YPaBHEHUH C JIBYMs
MEPEMEHHBIMU METOJIOM MOJCTAHOBKM M METOJOM cioxeHus. Cucrema JByX JIMHEMHBIX YpaBHEHHH C
JBYMS IEPEMEHHBIMU KaK MOJIENIb PEAIbHOW CUTYalUU.

DyHKUMH

Koopaunara Toukum Ha npsmoil. UucClIOBbIE MPOMEKYTKH. PaccTositHue Mexay IBYMs TOYKAMH
KOOPAMHATHOU IIPSIMOM.

[IpsimoyronbHas cuctema KoopAauHat. AdGcuucca U OpAMHATa TOYKH HAa KOOPJIMHATHOW MIIOCKOCTH.
[Tpumeps! rpadukoB, 3a1aHHbIX opmynamu. UTeHne rpaduKoB peaqbHbIX 3aBUCUMOCTEH.

OyHKIMOHANIbHBIE 3aBUCUMOCTH Mexay BennunHamu. [lonstue ¢ynkunn. OyHKIMA Kak
MaTeMaTH4eCcKass MOJIelbh peallbHOTO mpoiecca. O0nacTh onpeaeneHus U 001acTh 3HAYCHUH (HYHKIUU.



Crioco6b1 3amanus Qynkiun. ['padpuk Gyakuuu. IloHATHS MakcuMymMa M MHUHMMYMa, BO3pacTaHUS U
yOBIBaHMS Ha IPUMEPAX PEATbHBIX 3aBUCHMOCTEH.

Jluneiinas ¢ynxuus, e€ cpoiictBa. ['paduk nuneitHoit ¢ynxuun. I'padux dynkumm y = |x|.
KycouHo-3a1aHHbIe (HYHKITUH.

8 KJIACC

Yuciia v BbIYMCTICHUSA

KBagpatnele KopHU. ApudmeTrHueckuil KBaJpaTHBII KOpeHb W ero cBoiictBa. llonsTue
HppalMOHAIBHOrO 4ucha. JlelcTBUs ¢ wupparmoHadbHbIMU yuciaaMu. CBoOWCTBAa JEHUCTBUH C
HppalMOHANIbHBIMU YKciiaMi. CpaBHEHUE UPPALUOHATBHBIX YUCEL.

[IpeacraBneHuss O pacIIMPEHUSIX YHCIOBBIX MHOXECTB. MHOXKECTBa HATypaJIbHBIX, LEJbIX,
paloHaIbHBIX, NEHCTBUTENBHBIX yKcel. CpaBHEHHE yKcell. YNCIOBbIE TPOMEKYTKH.

HevictBusa ¢ ocratkamu. Octatku cteneHeil. [I[pumMeHeHne ocTaTKOB K PELICHHI0 YpPAaBHEHHH B
LIEJIBIX YMCIIAaX U TEKCTOBBIX 3a]1a4.

Pa3mepbl 00BEKTOB OKpY)KAIOIIET0 MHUPA, MJIUTENBHOCTh IPOLIECCOB B OKPYXKAIOLIEM MHpE.
CranpapTHbIN BUJ YKcha.

AsredOpanyeckue BbIpasKeHUsI

Anrebpanueckas poOb. JlomycTumble 3HAUYE€HUS TEPEMEHHBIX B JAPOOHO-pAIlMOHAIBHBIX
BbeIpakeHHUSAX. OCHOBHOE CBOMCTBO anredOpamdeckoil npobu. CliokeHHe, BBIYUTAHWE, YMHOXCHHE H
neneHue anredpanyeckux ApoOeil. Boienenue nenoit yactu anredpanyeckoii qpoou.

PanmonaneHble BoipaskeHus. ToxaecTBEHHbIE TPEOOPA30BaHMSI PALlMOHATIBHBIX BBIPAXKEHUH.

JlonycTHUMbIe 3HaYCHHS TIEPEMEHHBIX B BBIPAKECHHUAX, COACPKAIIMX apu(pMETUIECKHe KBapaTHbIE
KOpHHU. ToXXIecTBEHHbIE MPeoOpa3oBaHMs BBIPAKEHUN, cOIepKaluMX apupMeTHUYEeCKHe KBaJpaTHbIC
KOPHH.

Crenenp ¢ 1enabIM TOKazaTesneM W e€ cBoiicTBa. [IpeoOpa3oBaHue BBIpaKEHUN, COJEPIKAIIUX
CTETIECHH.

YpaBHeHHsI 1 HEPABEHCTBA

KBanpatHoe  ypaBHeHue. @opmyna KOpHEH  KBajapaTHOro  ypaBHeHusa.  KomimuecTBo
JEWCTBUTEIBHBIX KOPHEW KBaJApaTHOTO ypaBHEeHUs. TeopeMa Buera. YpaBHeHuUs, CBOJUMBIE K TUHEUHBIM
YpaBHEHMSIM WIM K KBaJpaTHbIM YypaBHeHUsM. KBaznpaTHoe ypaBHeHME ¢ mnapameTpoM. Pemenue
TEKCTOBBIX 33/1a4 C IOMOUIbIO KBAJPATHBIX YPABHEHUM.

JlpoOHO-painoHanbHbIe ypaBHEHHUsA. PernieHune IpoOHO-pallMOHANBHBIX ypaBHEHUH. Pemenue
TEKCTOBBIX 3a/lad C TOMOUIbI0 JIpOOHO-pallMOHANBHBIX YypaBHeHHH. [paduueckas wuHTepmnperanus
YpaBHEHUH € ABYMs [IEPEMEHHBIMHU.

Uucnoseie HepaBeHCTBA. CBOMCTBA YUCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ nepemeHHoil. Ctporme M HecTporue HepaBeHCTBA. (C0KEHHE U YMHOXKEHUE
YHUCJIOBBIX HEPABEHCTB. OLlEHNBAHNE 3HAYEHUS BBIPAKEHHUS. J[0Ka3aTenbCTBO HEPABEHCTB.

IloHsiTHE O pelICHUMM HEPABEHCTBA C OAHOW IEpEeMEHHON. MHOXKECTBO pEIECHUN HEPaBEHCTBA.
PaBHOCHIIBHBIE HEPABEHCTBA.

JIuHeliHOe HEPaBEHCTBO € OJHOM IEPEMEHHOM M MHOYKECTBA €r0 pelleHUW. PemeHue JMHEHHBIX
HEpPAaBEHCTB C OJHOM mnepemMeHHOW. CHCTeMbl W COBOKYMHOCTH JIMHEHMHBIX HEPABEHCTB C OJHOM
IIEpEMEHHON. PenieHne TeKCTOBBIX 3a/1a4 ¢ IIOMOILBIO JINHEWHBIX HEPABEHCTB C OJJHON IIEPEMEHHOM.

DOyHKIUT

OO6nacte onpezeneHuss 1 MHOXKECTBO 3HaueHMH QyHKiuu. CriocoObl 3amanus QyHkuui. ['padux
¢dbyakuun. Utenune cBoicTB ¢GyHKIMU 1o e€ rpaduky. [Ipumepsl rpadukoB (yHKIHMA, OTpaskaroIIuX
peaJIbHBIE MPOLIECCHI.

Jluneiinas Qyukmus. DyHKIUM, ONMUCHIBAIOIMIAE TPSAMYI0O M OOpaTHYIO MPONOPIHUOHATIHHBIC
3aBUCUMOCTH, UX I'pauKH.

Oynxmmn y = kx, y =kx + b, y = k/x, y = x3, y = Vx, y = [x|  ux cBoiictBa. Kycouno-3ananubie
byHKIMN.



9 KJIACC
Yuciia ¥ BbIYMCTICHUSA
Kopens n-ii crenenu u ero coiictBa. CTENEHb ¢ pallOHAJIIBHBIM [10KA3aTeNEM U €€ CBOICTBA.

AsredOpanyeckue BbIpasKeHUsI

ToxnecTBeHHbIE  MpeoOpa3oBaHMs  BBIPAKEHUHM, COAEpXKAIIMX  KOPEHb  n-W  CTENEHH.
ToxnecTBeHHble TPeoOpa30BaHUs BBIPAKEHHM, COAEPIKALINX CTENEHb C PALIMOHATIBHBIM [10Ka3aTENIEM.

KBanparnslii Tpéxunen. Kopau kBagpaTHoro tpéxuneHa. PasnoskeHne KBagpaTHOTO TpEXUWIEHA Ha
JIMHEIHBIE MHOKUTEIIH.

YpaBHeHUs M HEPABEHCTBA

bukBanpatueie ypaBHeHUs. [IpuMepsl mpUMEHEHHWN METOJIOB PAaBHOCHUIIBHBIX TPEoOpa3OBaHU,
3aMeHbI IEPEMEHHOM, TpauuecKOro MeTo/ia MpH pelieHNH ypaBHeHU 3-i 1 4-i cTeneHe.

Pemenue npoOHO-paniMoHaIbHBIX YpaBHEHUH.

Pemrenne cucrem ypaBHEHUH € IByMs IIEPEMEHHBIMU. Pelenue npocTenimmx CUCTEM HEIUHEHHBIX
yYpaBHEHUM C IBYMsI TIEPEMEHHBIMU. [ paduueckuii MeTo pelieHns CUCTEMbl HETMHEWHBIX YPaBHEHUN C
IBYyMsl IepeMeHHbIMU. CHUCTEMa JBYX HEJIMHEHHBIX ypaBHEHHMI C ABYMs NEPEMEHHBIMU KaK MOJENb
peanbHOM CUTYaIUH.

Uucnosble HepaBeHCTBA. PellleHne TMHENHBIX HEpaBEeHCTB. [[0Kka3aTeIbcTBO HEPABEHCTB.

KBagparnple HepaBeHCTBA ¢ OJJHOM MepeMeHHOH. Perienne KBaapaTHbIX HEPAaBEHCTB TpadudecKkum
METOJIOM M METOAOM HHTEpBaJIOB. MeToA MHTEPBAIOB JUIsl pallMOHAIBHBIX HepaBeHCTB. [Ipocreiinue
HEPABEHCTBA C IapaMETPOM.

Pemenne TeKCTOBBIX 33Ja4 C IOMOIIIbIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ nByMs mepeMeHHBIMH. PelieHne HepaBeHCTBa ¢ IBYMs NepeMEHHBIMU. CHCTEMBI
HEPaBEHCTB C JBYMs IepeMeHHbIMU. ['paduueckuii MeTON pEIIeHUS CHUCTEeM HEPaBEHCTB C JABYMS
IIEPEMEHHBIMH.

DyHKUMH

Oynknusa. CpoiictBa (GyHKIUA: HymH (QYHKIAHA, MPOMEXKYTKH 3HAKOIOCTOSHCTBA (YHKIUH,
IPOMEXYTKH BO3pacTaHusl W YyObIBaHUS (DYyHKIUHM, 4ETHBIE M HEUYETHBIC (YHKLIMHU, HauOoibliee M
HauMEHblIIee 3HaYeHUsl QYHKLNU.

KBagpatuunas ¢ynkuus u e€ cBoiictBa. Mcmonb3oBaHue CBONCTB KBaJpaTWUYHOH (QYHKIUHU IS
pemenust 3amad. [loctpoenne rpaduka kBaaparnuHoil (yHkumu. [lomokenune rpaduka KBaapaTHUIHON
(yHKIME B 3aBUCUMOCTH OT €& Kod(pduuuentos. I'paduku Gysxumii y =ax2, y = a(x —m)*uy = a(x —
m)? +n. IlocTpoenue rpagukoB GpyHKIHI C TOMOIIEIO TPe0OPA30BAHHIA.

JpoOHo-nuneitHas ¢pynkuus. MccnenoBanue ¢yHKIHA.

OyHK1Us y = X" ¢ HaTypaJbHBIM MTOKa3aTeseM 1 U e€ rpaduk.

YucnoBbie NOCTEA0BATEIBLHOCTH U NPOTPecCHn

ITonatue umcnoBoil mocienoBaTenbHOCTH. KoHeuHble M OECKOHEUYHBIE I0CIIEA0BATEILHOCTH.
OrpaHuyeHHasi TOCJIE0BAaTEIbHOCTh. MOHOTOHHO Bo3pacTatomias (yObIBaromias) MOCIe0BATEIbHOCTb.
CriocoObl 3a1aHus TOCIIEA0BATENBHOCTH: ONIUCATENbHBIN, TAOIMYHBIN, C TOMOIBIO (POPMYJIBI 7-TO UYJIEHA,
PEKYPPEHTHBIN.

Apudmerndeckass W reoMmerpuueckas mnporpeccuu. CBoWCTBa YJICHOB apu(METHUECKOW U
reoMeTpuuecKoi mporpeccuit. @opMyibl #-ro 4ieHa apupMeTHYecKOil U TeOMETPHUUECKOM MPOrpECCHid.
dopMysbl CYMMBI TIEPBBIX 7 YJICHOB apu(PMETHUYECKONM W TeOMETPUUYECKOM Mporpeccwit. 3amadu Ha
MPOIICHTHI, 0AHKOBCKUE BKJIAJIbI, KPEIHUTHI.

IIpencraBneHue o CXOAMMOCTH HOCIEIOBATENBHOCTH, O CYMMUPOBAaHUM OECKOHEUHO yObIBaroIei
F€OMETPUYECKON ITPOTrPECCUH.

Merton MmaremaTiueckoil MHAYyKIMU. [IpocTelime npuMepsl.



IHOACHUTEJBHAA 3AIINCKA

Anrebpa sBNSE€TCS OJIHUM M3 OINOPHBIX KypCOB OCHOBHOTO 0O0ILIero oOpa3oBaHus: OHA
o0ecrnieunBaeT U3yuyeHue JPYrux ITUCHUILUIMH KaK €CTeCTBEHHO-HAy4YHOTO, TaK U TYMaHUTApHOTO ITUKJIOB,
e OCBOEGHHE HEOOXOIUMO JJIsl MPOJOJKEHUsT 00pa30BaHUS M JUIs NMOBCETHEBHOM >KM3HU. Pa3ButHe y
00yyaroluXcsl HAYYHbIX MPEACTABICHUI O MPOUCXOXKACHUN U CYLTHOCTU airedpanyeckux aOCTpakiuii,
croco0e OTpakeHUs] MAaTeMaTHYeCKOH HayKoOil sBICHMH M TPOLIECCOB B NMPHUPOJE U OOILECTBE, POJIU
MaTEMaTHYeCKOro MOJEIMPOBAHUS B HAyYHOM MO3HAaHHM M B MPAKTUKE CIIOCOOCTBYET (OPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS W KAueCTB MBIIIJICHUS, HEOOXOAMMBIX IS aJanTallid B COBPEMEHHOM
nudpoBom obmiecTBe. M3ydenune anreOpbl oOecneyrBaeT pa3BUTHE yYMEHHUS HAOJIONaTh, CPaBHUBATH,
HaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBINUICHHS, CIHOCOOHOCTH apryMEHTHUPOBAHHO
00OCHOBBIBaTh CBOM JIEHCTBHUSA, BBIBOABI, (hopmynupoBaTh yTBepxkieHHs. OcCBOoeHHE Kypca aireOpsl
o0ecrieynBaeT pa3BUTHE JOTMUYECKOTO MBIIUICHUS OOYYaroIUXCs: OHH MCIONB3YIOT JEAYKTUBHBIC U
WHIYKTUBHBIC PACCYKIEHUS, 0000IIeHNE U KOHKPETH3AI1Io, abCTparupoBaHue 1 aHayioruto. O0ydeHue
anreOpe MpeArnoaraeT 3HaYuTENbHBIA 00bEM CaMOCTOSTETILHON JIEATEILHOCTH 00YUYaIOIIMXCS, TOITOMY
CaMOCTOSITENIbHOE pEelIeHHE 33/1a4 O0y4YalolMMUCS SIBISETCS peajn3aluell AesiTeTbHOCTHOTO MPHUHIINIIA
o0Oy4eHusl.

B ctpykType nmporpammbl yaeOHOTO Kypca «Anredpa» yriyO0n€HHOTO M3y4E€HHsS OCHOBHOE MECTO
3aHUMAIOT COACPKATEIbHO-METONNYECKUE JHHUM: «Yucna u BBIYHCICHUS», «AnreOpandeckue
BBIpXEHUS», «YpaBHEHHs U HepaBeHCTBay, «PyHkium». Kaxmas wu3 3THUX coaep)KaTellbHO-
METOAMYECKUX JUHUN pa3BUBACTCA HA MPOTSKEHUU TPEX JIET HM3YyYEHUs] Kypca, B3aUMOJACHCTBYs C
JIPYTUMHU €ro JIMHUAMU. B Xoae m3ydyeHus Kypca oOydaroIIMMCs MPHUXOAUTCS JIOTHUECKU PacCyKIaTh,
UCIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIH S3bIK. B CBS3M ¢ 3TMM B mporpaMMmy y4eOHOro Kypca
«AnreOpa» BKJIIOYEHBI HEKOTOpPbIE OCHOBBI JIOTMKH, IMPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3jeiax
MaTeMaTHYeCKOro  oOpa3oBaHUs W CHOCOOCTBYIOUIME  OBJAJEHUIO  OOy4YalOIIMMHUCS  OCHOB
YHUBEPCAIBHOTO MAaTeMaTHYECKOTO si3bika. CopepaTenbHOW U CTPYKTYPHOU OCOOEHHOCTBIO y4eOHOTO
Kypca «Anredpay sBISETCS €ro HHTETPUPOBAHHBINA XapaKTep.

Conepxxanne nuHUKA «YHucna W BBIYMCICHUS CIIYXKUT OCHOBOM JUISl JTaJbHEWIIEro W3Yy4eHUs
MaTeMaTHKH, CIIOCOOCTBYET pa3BUTHIO y OOYYaIOUIMXCS JIOTMYECKOTO MBIIUICHUS, (OPMHUPOBAHUIO
YMEHHSI MOJIb30BAThCsl aJTOPUTMaMU, a TakKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX
IUIsL TIOBCETHEBHOM XHM3HH. Pa3BUTHE MOHATHS O YMCIIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
CB3aHO C pAaLMOHAIBHBIMH W HPPALHMOHAIBHBIMU 4YHCIaMHU, (OPMHpPOBAHMEM MPENCTaBICHUN O
JeWCTBUTENIFHOM YHCJe. 3aBepIIEHHUE OCBOCHUS YHCIOBOW JIMHUM OTHECEHO K CpeAHEMYy oOIemy
00pa3oBaHMIO.

CopepxaHue BYX anreOpanyuecKux JHHUNA — «ANTeOpanyecKue BBIPAKEHUS» U «YPaBHCHUS H
HEPaBEHCTBa» CIIOCOOCTBYEeT (OPMHUPOBAHUIO Yy OOydYalOIMXCSI MAaTeMaTHYeCKOTo  ammapara,
HE0OXOIMMOT0 JIs PEIICHHS 3a]]a4 MAaTEeMaTHKH, CMEKHBIX MPEAMETOB U OKpYKarolei peansHoct. Ha
YpOBHE OCHOBHOTO OOmIero oOpa3oBaHMsl Y4eOHBIM MaTepuall IPYNIHPYETCs BOKPYT pallMOHaIbHBIX
BEIp@OXEHUH. Anredpa JIEeMOHCTPHpPYET 3HAYCHHE MaTEeMaTHKA Kak s3bIKa JUISl  [TOCTPOCHHS
MaTEeMaTHYeCKUX MOJIEeH, OMHCAHUs IMPOLIECCOB M SIBICHUN pealbHOro mupa. B 3amaun oOydeHus
anrebpe BXOIIT TaKXkKe JalbHEWIee pa3BUTHE aNTOPUTMHUYECKOTO MBIIUICHUS, HEO0OXOJUMOro, B
YaCTHOCTH, JJI1 OCBOEHHUS Kypca MH(OPMATUKH, U OBJAJCHHE HABBIKAMH JENYKTUBHBIX PACCYKICHUMH.
[IpeoOpa3oBaHre CUMBOJIBHBIX (OPM CIIOCOOCTBYET pPAa3BUTHUIO BOOOPAKEHUsS, CIIOCOOHOCTEH K
MaTEeMaTH4eCKOMY TBOPUECTBY.

Conepxxanue (yHKIMOHATBHO-TPAQUUECKONW JIMHUU HAIEJIEHO Ha MOJY4YeHHE OO0YJaroIUMHCS
3HAHUN O QYHKOMSIX KaK Ba)KHEHIIEH MaTeMaTHYeCKOW MOJCIHM JUIsl ONMUCAHUS W MCCIICIOBAHUS
pa3sHOOOpa3HBIX MPOLIECCOB M SIBICHUI B mpupoae U oOmiectBe. M3yyeHne marepuana crocoOCTBYET
pa3BUTHIO y OOYYaIOIIUMXCSl YMEHMsI HCIOJB30BaTh pa3IUYHbIC BBIPA3UTENbHBIE CPEICTBA SI3bIKA
MaTEMAaTHKH — CJIOBECHOTO, CHUMBOJIMYECKOTO, Tpaduyeckoro, BHOCHUT BKJIaA B (HOpMHpOBAHHE
MPEe/ICTaBICHHUM O pOJIM MATEMATUKHU B Pa3BUTHH LIUBUIN3ALNN U KYJIbTYpPHI.

VYrayOonéuuslii Kypc anreOpbl XapakTepU3yeTCsl M3yYEHHEM JOIMOJHUTEIBHOIO TEOPETUYECKOTO
anmapata M CBS3aHHBIX C HUM METOJOB pELIeHHUsS 3aaady. AnreOpa sBISETCS S3bIKOM ISl OMHCAHUS
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O00BEKTOB M 3aKOHOMEPHOCTEH, CIY)KUT OCHOBOW MaTeMaTHUeCKOro MojaeiupoBanus. llpu stom camu
OOBEKThl MAaTEeMAaTUYECKUX YMO3aKIIIOUEHUN U TPUHAThIE B airedpe MpaBWiia MX KOHCTPYHWPOBAHUSA
CIOCOOCTBYIOT (POPMHUPOBAaHUIO YMEHHH OOOCHOBBIBaTH M JIOKa3bIBaTh CYXJICHUS, pPa3BUBAIOT
MaTEMaTHYECKyl0 MHTYUIIHIO, KPATKO M HArJIAIHO PACKPBIBAIOT MEXAHHU3M JIOTUYECKUX MOCTPOEHUI U
y4yaT X IpUMEHEeHHI0. TeM camMbIM anre0pa 3aHUMaeT OJIHO M3 BeIyIIUX MECT B (OPMUPOBAHUHN HAYYHO-
TEOPETUYECKOTO MBIIIJICHUS 00yYarOIINXCA.

Cornacno yuyeOHOMY mmiaHy B 7-9 kiaccax u3yuyaercs y4eOHBIH Kypc «Anredpa», KOTOPBIH
BKJIIOYAET CJENYIOIIME OCHOBHBIE pa3zieibl coiepxaHus: «Uucia U BBIYUCICHUS», «ANreOpandeckue
BBIPAKCHU», «Y PABHEHUS U HEPABEHCTBAY, «DyHKIUNY.

Ha n3ydenne yuebHOTO Kypca «Anredpa» orBoautcs 408 dacos: B 7 kiacce — 136 gacoB (4 yaca B
HeJeno), B 8 kiracce — 136 vacoB (4 yaca B Henenio), B 9 kitacce — 136 vacoB (4 yaca B HEJIEINIO).



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHIA ITPOTPAMMbBI YUEBHOI'O KYPCA «AJII'EBPA»
HA VIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIET'O OBPA30OBAHMS

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pPe3yabTaThl OCBOCHHS MPOTPaMMbl [0 MaTEMaTHKE XapaKTEPU3YIOTCS B YACTH:

1) naTpHOTHYECKOr0 BOCITUTAHUSA:

MPOSIBIEGHUEM HHTEpeca K MPOLUIOMY M HACTOSILEMY POCCHUHCKON MaTeMaTHKH, LIEHHOCTHBIM
OTHOILLIEHUEM K JOCTHXKCHMSAM DPOCCHUHCKUX MATEMATHUKOB U POCCUMCKOM MaTeMAaTHYECKOW IIKOJBI, K
MCIOJIb30BAHUIO 3TUX JOCTUKEHHH B IPYrUX HayKaxX U MPUKIATHBIX cepax;

2) rpaIaHCKOr0 ¥ JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEM TpakJaHWHA U pealu3aluy ero Ipas,
NPEJCTaBICHUEM O MAaTEeMaTHMYeCKHMX OCHOBAaX (DYHKIIMOHUPOBAHHS DPA3IUYHBIX CTPYKTYp, SBICHHIA,
MpOIeAYp TPaKIaHCKOro oOmecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO
THYECKUX MPOOJIEeM, CBS3aHHBIX C MPAKTUYECKHMM HIPUMEHEHHEM JOCTH)KEHUH HayKH, OCO3HaHHEM
BaXHOCTU MOPAIbHO-3THYECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOTO;

3) TPYA0BOT0 BOCIIUTAHHSA:

YCTAaHOBKOW HAa AaKTHUBHOE YydYacTHE B pEUICHHHM MPaKTUYECKUX 3aJad MaTeMaTH4eCKOH
HaNpaBICHHOCTH, OCO3HAHUEM BaXHOCTH MaTEMaTHYECKOro 0Opa3oBaHUs HA MPOTSHKEHUHM BCEH JKU3HU
JUI YyCHEIIHON mpodecCHOHaNbHOM NeATENbHOCTH U PAa3BUTHUEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM
BBIOOPOM U MOCTPOEHHEM HHIMBHYaTbHON TPACKTOPHHM 0Opa30BaHUS W )KM3HEHHBIX IUIAHOB C yYETOM
JUYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTUYeCKOro BOCIUTAHMSI:

CIOCOOHOCTBIO K AMOLIMOHAIIBHOMY M 3CTETUYECKOMY BOCHPUSTHIO MaTEeMaTHYECKUX OOBEKTOB,
3aJ1a4, pellIeHUH, pacCyKJIEHHUM, yMEHHUIO BUAECTh MaTEMaTHUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) neHHOCTEH HAYYHOIO MO3HAHUA:

OpHEHTAIMel B JEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAayUHBIX MPEACTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YelOBEKa, MPUPOABI U 00IIeCcTBa, MOHUMAaHUEM MaTeMaTUYeCKON HayKH Kak
cepbl 4eTOBEUECKON NEesTeIbHOCTH, 3TANoB €€ Pa3BUTUS M 3HAYMMOCTH JUIS Pa3BUTHUS LIMBUIIM3ALINH,
OBJIAZICHUEM S3BIKOM MaTeMAaTUKH M MaTeMaTH4YeCKOH KyJIbTYpOoW KaK CpEeICTBOM IO3HAHUS MUDA,
OBJIaZICHUEM HaBBIKAMHU HCCIIEI0BATENbCKOMN AEATEIbHOCTH;

6) ¢usuueckoro BocnUTAHUA, (POPMHUPOBAHHUS KYJbTYPbI 310POBbS M 3MOIHOHAJILHOIO
Osaromosty4ms:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTUYeCKHue 3HAHMS B MHTEpPEcax CBOErO 30pPOBbs, BEICHHS
310poBOro oOpas3a >KM3HM (3I0pOBOE IUTaHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH M OTIbIXA,
perynsipHas (u3UYECcKas aKTUBHOCTH), COPMHUPOBAHHOCTHIO HAaBBIKA PEQIICKCHUU, TPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOT'0 K€ MpaBa JIPYroro 4eiaoBeKa;

7) 3K0JI0rM4eCKOr0 BOCIIMTAHMS:

OpHEHTalell Ha TNPUMEHEHHE MaTeMaTUYeCKHX 3HAHWM JUIs pelIeHHus 3agad B OOJIacTH
COXPAHHOCTH OKpY)KaloIlel cpeibl, IIIAHUPOBAHUS MOCTYNKOB U OLEHKH MX BO3MOXHBIX MOCIEIACTBHM
IUISL OKpYXKAloIIeH Cpenibl, OCO3HAHHEM TJI00AIBHOTO XapakTepa SKOJIOTHYECKUX MPOoOJIeM M MyTed HxX
pelIeHus;

8) aganTannu K M3MEHSIIOIIMMCSH YCJIOBUSIM CONMAJIBHON U NPUPOJHOI Cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCIIOBUSIX HEONpPEAENEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO AEATEIbHOCTb, B TOM YHUCIIE YMEHHUE YUUTHCS y IPYTUX JIIOJEH,
pHOOpETaTh B COBMECTHOM 1€ATEIbHOCTH HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIUU U3 OMbITA IPYTHUX;

HE00X0AMMOCTBIO B (JOPMUPOBAHUM HOBBIX 3HAHUH, (POPMYTUPOBATH UJIEH, IOHATHS, THIIOTE3bI 00
00BEKTaxX U SBJIEHUSX, B TOM YHCJIE PaHEe HEM3BECTHBIX, OCO3HABAThH e(PUIINTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIPHUHMMATH CTPECCOBYIO CHUTYaIllUMI0 Kak
BBI30B, TPEOYIOUIHI KOHTPMEP, KOPPEKTHPOBATH MPUHUMAEMbIE PEIICHUs U IeHCTBUA, (POPMYIMPOBATH U
OLICHUBATh PUCKU U MOCIEACTBUS, POPMUPOBATH OIIBIT.



METAIIPEJMETHBIE PE3YJIbTATbBI

B pe3ynbrare 0cBO€HUS IPOrpaMMBbl 110 MaTeMaTHKE Ha YPOBHE OCHOBHOT'O 00IIEro oOpa3oBaHus y
oOyuyaromierocsi OyayT CcQOpPMHpPOBAaHBI MeTampeAMETHbIe Pe3yJbTaThl, XapaKTEPU3YIOIINECs
OBJIa/ICHUEM YHHMBEPCAJIbHBIMU I03HABATEIIbHBIMU JEHCTBUAMHM, YHUBEPCATbHBIMH KOMMYHUKATUBHBIMU
JeWCTBUSMHU U YHUBEPCAIbHBIMH PETYIATUBHBIMH JCHCTBUSMHU.

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE AelCcTBUS
Ba3oBble JJornyeckue aeicTBHA:

BBISIBJISITH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKKM MATEMaTHYECKUX OOBEKTOB, MOHSTHUH,
OTHOIICHUN MEXAY NOHITUSIMH, POPMYIHPOBATH ONpeAeSICHUs MOHITHI, yCTaHAaBINBATh CYIIECTBEHHBIH
MpHU3HAK KJIACCU(PUKALIUN, OCHOBAHUS JJIsi 000OIICHHS ¥ CPAaBHEHUS, KPUTEPHH ITPOBOJJUMOTO aHAJIH3a;

BOCIPUHUMATh, (GOPMYyIUPOBATH W  MPeoOpa3OBbIBATh  CYXKACHUS:  YTBEpAUTEIbHBIE U
OTpUIaTeNIbHbIC, EANHUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U NMPOTUBOpeuus B (pakTax, NaHHBIX,
HAONIOJICHUSAX W YTBEPXKICHUSX, TMpEAJararb KPUTEPUU JUIS BBISIBICHUS 3aKOHOMEPHOCTEH W
MPOTUBOPEUHIA;

JeNaTh BBIBOABI C HCIOJIH30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX U HHIYKTHBHBIX
YMO3aKJIIOYEHU N, YMO3AKITIOUCHUH 110 aHAJIOTHH;

pa3buparh JOKa3aTelhCTBA MATEMAaTHYECKUX YTBEPXKICHUH (MpsSMbIe W OT MPOTHUBHOIO),
MIPOBOAUTH CaMOCTOSITENIBHO J0Ka3aTebCTBA MAaTeMaTH4YecKuX (PakToB, BhICTpauBaTh apryMEHTAIUIO,
MIPUBOJIUTH IPUMEPBI U KOHTPIPUMEPHI, MPUMEHSITh METO]] MATEMAaTUYECKON HHIYKIIUU, OOOCHOBBLIBATH
COOCTBEHHBIC PACCYKICHHUS;

BBIOMpATh croco0® pemeHUs y4yeOHOM 3amayn (CpaBHMBATh HECKOJIBKO BapHaHTOB pEIICHUS,
BbIOMpaTh HanboJiee MOIXOIAIINMA ¢ YYETOM CaMOCTOSITENIBHO BBIJICTICHHBIX KPUTEPUEB).

ba3zoBble ucciienoBare/ibCKie 1eHCTBUA:

UCIIOJIb30BaTh BOMNPOCHl KaK HCCIENOBATEIbCKUM HMHCTPYMEHT TMO3HaHMs, (DOpMyIHpoBaTh
BONPOCHI, (DUKCHPYIOIIHE MPOTUBOPEUHE, NPOOJIeMy, CaMOCTOSTEIBHO YCTAaHABIMBATH HCKOMOE H
naHHoe, GOPMUPOBATH THIIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIINIO0, MHEHHE;

MPOBOAWTh IO CaMOCTOSITEIPHO COCTABIEHHOMY IUIaHY OKCIIEPUMEHT, HWCCIEAOBaHUE TI0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTEMaTHYECKOT0 00BEKTa, 3aBUCUMOCTEH 00HEKTOB MEXIY COOOM;

CaMOCTOSITENTLHO (D OpMYIHpPOBaTh OOOOIIEHUST ¥ BBIBOJIBI MO pe3yJdbTaTaM MPOBEAEHHOTO
HaAOJIO/IEHUs, HMCCIIEJJIOBAHUS, SKCIIEPUMEHTA, OICHHBATh JOCTOBEPHOCTH IOJYYEHHBIX pE3YJIbTATOB,
BBIBOZOB 1 000OILEHHIH;

MIPOrHO3HPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKKE BBIIBUTaTh MPEIINOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M U30BITOYHOCTh MH(OPMAIINHU, TAHHBIX, HEOOXOUMBIX ISl PEIICHUS
3a/1a4u;

BBIOMpATh, aHAM3UPOBATh, CHCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(DOPMAIHMIO PA3TUYHBIX
BUJIOB U (DOPM MpeACTaBICHUS;

BEIOHMpaTh (HhOpMy TpeaCcTaBICHHUS] HHPOPMAIIUN U WLTIOCTPUPOBATH PEIIacMble 3a/1adll CXEeMaMH,
TuarpaMMaMu, HHOU rpaduKor U UX KOMOMHAITUSIMU;

OILICHUBATh HAAEKHOCTh MHGOPMAIUHU 0 KPUTEPHSIM, TPEIIOKEHHBIM WU CPOPMYITHPOBAHHBIM
CaMOCTOSITENILHO.

KoMMyHMKaTHBHBbIE YHHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBHUS
BOCIIPpUHUMATL U q)OpMyHI/IpOBaTL CYKACHUA B COOTBCTCTBHU C YCJIOBUSIMHU U LECIAMU OGH_ICHI/IH,
SICHO, TOYHO, TPAaMOTHO BBIpaXkaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaThb
MIOSICHEHHS 110 X0y pelIeHuUs 3a1a4i, KOMMEHTUPOBATh ITOJIyYEHHBIN pe3ysIbTaT;



B X0/i¢ 00CYKJIEHHsI 33J]aBaTh BOIIPOCHI IO CYIIECTBY OOCYX/IaeMOi TeMbl, TpOoOIeMbl, peraeMoit
3a7a4yd, BBICKA3bIBATh WJAEH, HAIEJICHHBIC HA IIOMCK pEIICHHS, COINOCTABIATH CBOM CYXACHHUS C
CYXIEHUSIMH JIPyTUX YYaCTHUKOB JHaliora, OOHapy)XMBaTh pa3U4yhe€ M CXOJCTBO MO3MLIMH, B
KOppeKTHOH (GopMme popMynHpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

NpPEICTAaBIATh pE3yAbTaThl  pEIICHHUs 3aJauyd, HKCIEPUMEHTAa, MCCIEIOBaHUs, IPOEKTa,
CaMOCTOSATENILHO BBIOMPATh (popMaT BBICTYIUICHHS C YYETOM 3ajad Ipe3eHTAllMd M OCOOCHHOCTEH
ayJAUTOPUH;

MOHUMATh U HCIOJIB30BaTh NMPEUMYIIECTBA KOMAaHAHONW W MHIAMBUAYAJIbHON PabOTHI IPH pEIICHUN
yueOHBIX MaTeMaTW4YeCKHX 3ajad, IPUHUMATh IIeJlb COBMECTHOW JESATEIbHOCTH, IUIAHUPOBATH
OpraHM3aLII0 COBMECTHOW paboThI, pacrpeaensiTh BUABI paboT, 1OroBapuBaThes, 0OCYKIaTh MPoLECC U
pe3yabTat paboThl, 0000IIAaTh MHEHUS HECKOJIBKUX JIIOICH;

y4acTBOBATh B TPYMIIOBBIX (hopmax paboTsl (00CYXaeHHSI, 0OOMEH MHEHUH, «MO3TOBBIE IITYPMBI» H
WHBIC); BBIMOJHATH CBOIO YacTh pabOTHl M KOOPAMHUPOBATH CBOM JCHCTBHUA C IPYTMMH UICHAMHU
KOMaH/bl, OIICHWBATh KadecTBO pe3yiabTaTa M KadyecTBO CBOEro BKJIaga B OOMMH pe3ynbTar IIo
KpUTEPHIM, CHOPMYIUPOBAHHBIM yJaCTHUKAMHU B3aUMOCHCTBUSI.

PeryasitTuBHbIe yHHBepcaJIbHbIe y4eOHbIe AelicTBUS
Camoopranuszauus:

BBISIBIISATH MIPOOJIEMBI Ul PEIIEHUS B JKU3HEHHBIX M YYEOHBIX CHTYallUsX, OPHEHTUPOBATHCA B
Pa3IMYHBIX MOAX0aX MPUHATHS pelieHni (MHANBUIyallbHOE, TPYIIIOBOE);

CaMOCTOSITENILHO COCTaBJIATH IJIaH, aJITOPUTM PEIICHUs 3a1auu (WM ero 4acTh), BEIOUPATh CII0co0
pelieHrs ¢ y4€TOM HMEIOLIUXCSl PEeCcypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTh U
KOPPEKTHPOBATh BapUAHTHI PEIICHUH ¢ y4€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

BJaJeTh CHoco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJS TIpolecca U pe3yibTara peIieHUs
MaTeMaTHYeCKOH 3a7jaun, CAMOMOTHUBAILIMH U PeIIEKCUH;

IIPEIBUJIETh TPYJHOCTU, KOTOPBIE MOT'YT BOZHMKHYTh IIPU PELIEHUH 3a/1a4l, BHOCUTh KOPPEKTHBbI
B JICSITENIbHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, HACHHBIX OIINOOK, BHISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa JACSITEIbHOCTH MOCTABICHHOM LENU U YCIOBHUSIM, OOBSICHSITD
MPUYMHBI JOCTH)KEHUS WU HEIOCTHKEHMSI 11eJId, HaXOAUTh OLIMOKY, NaBaTh OLEHKY MPUOOPETEHHOMY
OTIBITY;

BBIpaXKaTh SMOIMH MPU HU3YYEHUU MATEeMAaTUYECKUX OOBEKTOB U (PaKTOB, JaBaTh 3MOIMOHAILHYIO
OLIEHKY pEILIEHUS 3a7auu.

INPEAMETHBIE PE3YJIbTATbHI

K xonIty 00yuenus B 7 kj1acce 00y4Jaromuiicst MOTYYUT CISAYIOMNE TPEAMETHBIC PE3YIbTaThI:

Yucia v BBIYUCTCHUA

Parmmonanbubie yucia.

[lepexoauTb OT OAHOM (OPMBI 3aITUCH YUCEN K APYrou (ImpeoOpa3oBHIBATh AECATHUHYIO IpOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUYHYIO IPOOB).

Hcnonb30BaTh MOHSTHS MHOXKECTBA HATYPAJIbHBIX YHCEN, MHOXKECTBA IEJIBIX YUCEN, MHOXKECTBA
palMOHaIbHBIX YKCEN NP PELICHUH 3a]1a4, TPOBEICHUH PACCYKICHUM U JJOKa3aTeNIbCTB.

[TornMaTth 1 0OBACHATH CMBICH MO3UIIMOHHON 3aMMCH HATYPAITLHOTO YUCIIA.

CpaBHUBaTh U YIOPSAJ0YNBATH PALIMOHAIBHBIE YUCIIA.

BemonHsATh, coueTas yYCTHBIE W NHUCHMEHHBIE TPUEMBI, apu(METHUYECKUe MACUCTBHS C
paloHaIbHBIMU YMCIIaMH, UCTIOJIb30BaTh CBOMCTBA YHCEI U MpaBuiIa IEHCTBUHN, MPUEMBI pAallMOHATIBLHBIX
BBIYMCIICHUH.

BbInonHATE A€MCTBUS CO CTEMEHSIMHU C HATYPaJIbHBIMU [TOKA3aTEsIMHU.

HaxomuTh 3Ha4eHUs YHCIOBBIX BBIPAKECHUMN, COMEPIKAIIMX DPALMOHAIBHBIC YHCIIAa U CTEIEHU C
HATypaJIbHBIM MOKa3aTeleM, MIPUMEHSITh Pa3HOOOpa3Hble cliocoObl M MPUEMBI BBIYUCIICHUS, COCTABIIATD U
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OIICHUBATh YHCIIOBBIC BBIPAKCHUS MPH PEIICHUU MPAKTUYCCKUX 3aJad W 3a7ad U3 JAPYruX y4eOHBIX
MPEIMETOB.

OkpyrisaTh 4mMcia € 3aJaHHOM TOYHOCTBIO, @ TaKXe IO CMBICIY MPAKTUYECKOW CUTYyaluu,
BBITIOJHATh MPUKUAKY U OLIEHKY pe3yJibTaTa BbIUYMCICHHM, OLEHKY 3HaYCHHI YMCIOBBIX BBIpAKEHHI, B
TOM YHCJIE [IPU PEIICHUH MPAKTHUYECKUX 3a/1a4.

Pemarp TekcToBBle 3amauM  apu(METHUYECKHMM CIOCOOOM, HCMHOJIb30BaTh TaOMUIBL, CXEMBI,
YEepTEXKU, APYrHe CPECTBA MPEACTABICHUS JAaHHBIX MIPU PELICHUH 3a/1a4.

Pemarh  npakTUKO-OpHEHTHPOBAHHBIE  3aJauyd, CBA3aHHbBIE C  OTHOIIEHHWEM  BEJIMYUH,
MPOMOPIUOHANIBHOCTBIO BEJIMYMH, MPOLIEHTAMH, WHTEPIPETUPOBATH PE3YNbTaThl PEIICHHS 3adad C
y4€TOM OrpaHUYEHHH, CBA3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMbBIX OOBEKTOB.

JlenmuMocCTb.

Jloka3pIBaTh U MPUMEHSThH MPU PELUICHUH 3a7a4 MPU3HAKKU eTMMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11,
MPU3HAKHU JACIIUMOCTH CYMMBI U MIPOU3BEACHHUS 1IEJIBIX YHCET.

PackiaapiBaTh Ha MHOXKHUTENN HATYpaJibHbIE YHCIIA.

CB00OOHO ONIEPUPOBATH MOHATHAMU: YETHOE YUCIIO, HEYETHOE YHUCII0, B3AUMHO MPOCTHIE YHCIA.

HaxomuTts HanOonpuii 00IIKNA JenuTeNbh U HaMMEHbIIee 001iee KpaTHOE YHCeN M HCIOIb30BaTh
WX IPU pEUICHUU 334, IPUMEHTh aroput™ EBkimnaa.

OnepupoBath MOHATHEM OCTaTKa M0 MOJYJII0, TPUMEHSTh CBOMCTBA CPAaBHEHU IO MOAYIIIO.

Auredpanyeckue BbIPasKeHUs!

BripaxkeHus ¢ nepeMeHHBIMHU.

Hcnonb30BaTh anreOpanyecKkyr0 TEPMHHOJOTHIO W CHMBOJIMKY, MPHUMEHITh €€ B Mpolecce
OCBOCHHS y4eOHOTO MaTepHaia.

HaxomuTh 3Ha4eHNs OyKBEHHBIX BBIPAKCHUI MTPH 33/IaHHBIX 3HAYCHHSIX MTEPEMEHHBIX.

Hcnonb30BaTh MOHSTHE TOXKIECTBA, BHINOJHATH TOXJAECTBEHHbIE MPEOOpa30oBaHMs BBIPAKEHUH,
JTIOKa3bIBATh TOXKAECTBA.

MHOroueHsl.

BeimonuaTe mpeoOpa3oBaHus 1EJIOT0 BBIPAKCHHST B MHOTOWICH WPHUBEICHUEM IMOAOOHBIX
CcllaraéMbIX, paCKpbITHEM CKOOOK.

BoinonasaTe nefictBust (ClioKeHUE, BBIYMTAHUE, YMHOXKEHUE) C OJHOUJICHAMU U C MHOTOWICHAMH,
MPUMEHATHh (HOPMYIIBI COKPAIEHHOTO YMHOXXEHHS (KBaapaT U KyO CyMMBbI, KBaJpaT U KyO pa3HOCTH,
Pa3HOCTh KBAJPaTOB, CyMMa M Pa3HOCTh KyOOB), B TOM YHUCJIC JJIsl YIIPOIEHUS BEIYUCIICHHH.

OcCymIecTBIATh Pa3ioKEHUE MHOTOWIEHOB Ha MHOXHTEIU C MOMOIIBIO BBHIHECEHHS 3a CKOOKH
00IIIeT0 MHOXKHTEIS, TPYIITUPOBKY CIIATaeMbIX, TPUMEHSISI JOPMYIIBI COKPAIEHHOTO YMHOKEHUSI.

[IpumensTh MpeoOpa3oBaHMUs MHOTOYJICHOB Ui DPELICHUS Pa3IUYHbIX 33Jad U3 MaTeMaTHKH,
CMEXHBIX MTPEAMETOB, U3 PEATbHON PAKTUKH.

Hcnonws3oBaTh CBOMCTBA CTENEHEH C HATypaIbHBIMH TOKa3aTeSIMH JUJIsT  MPeoOpa3oBaHUs
BBIPAKCHUM.

YpaBHeHHs] 1 HEPABEHCTBA

Pemrates nMHEHBIE YpaBHEHUS C OAHOW NIEPEMEHHOM, IPUMEHSS IIpaBUila I1€pexo1a OT UCXOIHOIO
ypaBHEHHUSI K paBHOCHIIbHOMY eMy. [IpoBepsTh, sIBiIsieTCs 1 YMCIO KOPHEM YpaBHEHUS.

[TonOupare mpuMepsl Map 4YHCeN, SBISIONIMXCS PENICHHEeM IWHEHHOro YpaBHEHHUS C JIBYMS
MIEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOW TUIOCKOCTH TpaduK TUHEHHOrO ypaBHEHUS C IBYMs MEPEMECHHBIMHU,
MOJIb3YACH TpaKOM, IPUBOJUTH IPUMEPHI PEIICHHS YPAaBHEHHUS.

Pemarh cucTeMbl IBYX THHEWHBIX YPaBHEHUN C IBYMs IEPEMEHHBIMHU, B TOM YUCIIE TpadQUIECKU.

CocTaBisiTh W pellaTh JUHEWMHOE YpAaBHEHHE WJIM CUCTEMY JIMHEHHBIX YPaBHEHUW MO YCJIOBHIO
3a/1a4u, UHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3a/1a4y MOJIYYEHHBIN pe3ysbTarT.

DOYyHKIUHT

Koopaunats! u rpaduku.

N306paxaTh HA KOOPAMHATHOMN MPSIMON TOUKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOpJUHATAM, JTy4H,
OTPE3KH, MHTEPBAJIBI, 3aMIUCHIBATh YHUCIIOBBIC MPOMEKYTKHU Ha anreOpandecKoM sI3bIKE.

OtmeuaTh B KOOPAMHATHOM MIIOCKOCTH TOYKH IO 331aHHBIM KOOPJIUHATAM.
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OyHKIUN.

CtpouTth rpadviky TMHEHHBIX DYHKITHI.

OnwuceiBaTh ¢ TMOMOLIbIO (YHKUUN H3BECTHBIE 3aBHCUMOCTH MEXAY BEIMYMHAMHU: CKOPOCTD,
BpEMSI, pacCTOSHUE, 1IeHa, KOJIHUYECTBO, CTOMMOCTh, IPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

HaxonuTs 3HaueHune GyHKIMU MO 3HAYCHUIO €€ apryMeHTa.

[Tonnmare rpaduyeckuid crnoco0 TPEACTaBICHHWS HW aHalW3a WHQPOPMAlUH, W3BJIEKaTh U
MHTEPIPETUPOBATH HHPOPMALIUIO U3 TPAPHUKOB PeaIbHBIX MPOLECCOB U 3aBUCUMOCTEH.

Ucnons3oBarh cBoiicTBa GYHKIMA [Jis aHaiau3a TrpaduKOB peajJbHBIX 3aBUCUMOCTEH (HYIU
(GyHKINHU, TPOMEXYTKH 3HAKOIOCTOSHCTBA (DYHKIIMH, IPOMEXKYTKH BO3pacTaHus U yObIBaHUS (DYHKIINH,
HanOoJIbIIIee ¥ HAUMEHBIIIee 3HAUCHUS (PYHKITUN).

Hcnonb3oBark rpaduKky I UCCIEAOBAHUS MPOIECCOB M 3aBUCHMOCTEH, NIPU PEIICHUH 3a/1a4 U3
IpYTUX y4eOHBIX MPEIMETOB U PEaIbHOM JKU3HH.

K xonIty 00yuenus B 8 ki1acce 00y4Jaromuiics MOTYyYUT CICAYIOMNE TPEAMETHBIC PE3YIbTaThI:

Yucia v BBIYUCTCHUA

HppannoHaibHbie yncia.

IToHnMath ¥ UCHOIB30BaTh NPEICTABICHUS O PACIIMPEHUH YNCIOBBIX MHOXKECTB.

CB0oOOAHO OMEepHUpPOBATh MOHATUSIMH: KBAJIPATHBIA KOPEHb, apU(PMETHUCCKUNA KBaPATHBIN KOPEHB,
UppalMOHAILHOE YHMCIIO, HAaXOJIUTh, OLIEHUBATh KBAJpaTHBIC KOPHM, HMCIIONB3YS MpPH HEOOXOIUMOCTH
KaJIbKYJISITOP, BBIMOJIHATH MPEOOPa30BaHMs BBIPAXKEHUM, CONEPXKALIUX KBAJApaTHbIE KOPHHU, HCIOIb3Ys
CBOMCTBA KOpHEH.

Hcnonbs30BaTh HavanbHbBIE NPENCTABICHUS O MHOYKECTBE JIEHCTBUTEIBHBIX YMCEN JJIs1 CPAaBHEHHS,
OKPYTJICHUS U BBIYMCIICHUH, N300pakaTh NEHCTBUTENIbHbIEC YHCIa TOUKaMU Ha KOOPAWHATHOM MPSIMOH.

Hcnonp30Bath 3amucu OOJBIIMX M MaJlbIX YHCEN C MOMOILIBIO JIECATUYHBIX Opo0eil u creneHeit
gucna 10, 3a0UChIBaTh U OKPYIJIATH YMCIIOBBIE 3HAYEHUS PEAJIbHBIX BEJIMYMH C UCIIOJIB30BAHUEM Pa3HbIX
CHUCTEM U3MEPECHUH.

JlenmuMocCTb.

CBoOOAHO oOmEepUpOBaTh MOHATHEM OCTATKa MO MOIYJIIO, MPUMEHATH CBOMCTBA CpPaBHEHUM IO
MOJYJI}0, HAXOUTh OCTATKN CYMMBI U IPOU3BEACHHUSI 110 TaHHOMY MOJYJIIO.

AsiredOpanyeckue BbIpasKeHUsI

JIpoOHO-palinoHaNbHbIE BEIPAKEHUS.

HaxomuTh nonycTumblie 3HaU€HUS IEPEMEHHBIX B IPOOHO-PAIIMOHATIBHBIX BHIPAKEHUSX.

[TpuMeHsITh OCHOBHOE CBOMCTBO PallMOHAIBHOM IPOOH.

BreimonHaTe mpuBeAcHUE anreOpanyeckux JapoOell K 0o0meMy 3HaMEHATeNo, CIOXKEHHUE,
YMHOXXEHUE, JIeNIeHHe anredpanyeckux Apooei.

BbIONMHATE TOXKAECTBEHHbIE TPEOOPa30BaHMsl PAllUOHATILHBIX BBIPAXKEHUH.

[TpumensITh TPeoOpa3oBaHUS BBIPAKEHUH [UIsI PEIICHUS Pa3IUYHBIX 33/1ad W3 MaTeMaTHKH,
CMEXHBIX ITPEAMETOB, U3 PEATbHON IPAKTUKH.

Crenenu.

[IpuMeHTh MOHATHE CTEMEHH C IIeNIbIM IMOKa3aTeseM, BBIMOJIHATh MpeoOpa3oBaHUs BbIpaKEHUH,
COJIEpIKaIMX CTENEHU C LENBIM IIOKa3aTEIIEM.

HppaunoHanbHble BEIPAKEHHUS.

HaxoauTe AomycTHMBIE 3HAYEHUS MEPEMEHHBIX B BBIPAKCHMSX, COJEpKALINX apu(mMeTHueckue
KBaJpaTHBIE KOPHHU.

BrimonuaTe npeoOpa3oBaHus UPPAMOHAIBHBIX BEIPAXKEHUN, UCIIONIB3Ys CBOMCTBA KOPHEH.

YpaBHeHHsI M HEPABEHCTBA

Pemiath kBagpaTHbIC ypaBHEHUSI.

Pemats 1poGHO-paliioHaIbHbIE YpaBHEHUS.

Pemrate nuHEHHBIE ypaBHEHUs C IapaMeTpaMU, HECJIOKHBIE CHCTEMbI JIMHEMHBIX YPaBHEHHUU C
rapameTpamH.
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[IpoBOoaUTH WHCCIIENOBAaHUA YPAaBHEHUW M CHCTEM YPAaBHEHHUM, B TOM 4YHUCJIE C IPUMEHECHUEM
rpaduyecKux MpeacTaBieHui (YCTaHaBIMBATh, UMEET JIM YpaBHEHHE WIIM CHCTEMa YpaBHEHHH peleHus,
€CJIM UMEET, TO CKOJIbKO, U TIPOYEE).

[TepexoauTh OT cliOBeCHOW (OPMYIMPOBKH 3adaud K €€ anreOpanvdeckoil MOJENIH C IOMOIIBIO
COCTaBJICHUSI YPABHEHMSI MJIM CHUCTEMbl YPaBHEHUH, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJla4yM MOJIYYECHHBIN pe3ynbTar.

IIpuMeHsTh CBOICTBAa 4YHMCIOBBIX HEPABEHCTB [UIsI CPABHEHMS, OLIEHKHM, pELIaTh JMHEHHbIE
HEPAaBEHCTBA C OJHON IMEPEeMEHHOM U MX CHCTEMbI, JaBaTh I'padUyecKyr0 WJUIIOCTPAI[MI0 MHOXECTBa
pelIeHnI HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

DOYyHKIUT

[ToHnMaTh W HCMONB30BATh (YHKIMOHAIBHBIE TOHSTUS W S3BIK (TEPMHUHBI, CHUMBOJIMYECKUE
0003HAYEHHUsI), OMpEAeNATh 3HaueHHWe (YHKUMM 10 3HAYEHUIO apryMeHTa, ONpENeNsiTh CBOWCTBa
¢bynkuuu no e€ rpaduky.

Ctpouth rpaduku GyHKIHHI , OMUCHIBATH CBOMCTBA YHCIOBON (YHKIMH 1O €€ TpaduKy.

K xonIty 00yuenus B 9 kj1acce 00y4Jaromuiics MOTYyIUT CICAYIOMNE TPEAMETHBIC PE3YIbTaThI:

Yucia v BBIYUCTCHUA

CB0OOOJHO oOmepupoBaTh MOHATUSIMU: KOPEHb #-W CTENEHH, CTENeHb C pPalUOHAIbHBIM
MOKa3aTesieM, HaXOJUTh KOPEHb n-U CTENEHH, CTENEeHb C PAllMOHAIBHBIM MOKa3aTelieM, UCTOJb3Ys pU
HEOOXOIMMOCTH KaJbKYJIATOP, MPUMEHATh CBOMCTBA KOPHS 7-Ml CTENEHW, CTENEHH C PalMOHAIbHBIM
MOKa3aTeseM.

Hcnonbs30BaTh MOHATHE MHOYKECTBA JEHCTBUTEIBHBIX YHMCENI IPH PEIICHWM 3a/]ad, MPOBEICHUU
pacCyXJIeHUM U JI0Ka3aTeNIbCTB.

CpaBHMBaTh W YNOPSAOYMBATH JICUCTBUTENIBHBIE YHCIA, OKPYIJATH JEHCTBUTENBHBIE YHCIIA,
BBITIOJIHATH MPUKUJKY PE3yJbTaTa BHIYUCICHHH, OLIEHKY YUCIOBBIX BBIPAKEHUM.

AsredOpanyeckue BbIpasKeHHsI

CB0OOOIHO oOmMEpUpOBATh MOHATHEM KBAAPATHOTO TPEXWICHA, HAXOAWTh KOPHH KBAJAPAaTHOTO
TpEXUICHA.

PackmanpiBath KBaApaTHBIN TPEXUJIEH HA TMHEMHBIE MHOKUTEIH.

YpaBHeHHs] M HEPABEHCTBA

Pemarp nuHElHBIE W KBaJpaTHBIC YpaBHEHUS, YPaBHEHHs, CBOJSIIMECS K HHUM, JIpOOHO-
palroOHaNIbHBIE YPABHEHHUS.

Pemiate HecnokHbBIE KBaIpaTHBIE YPAaBHEHUSI C TAPAMETPOM.

Pemrate nuHelHbIE HEPABEHCTBA, KBAJAPAaTHBIE HEPABEHCTBA, HCIIOIB30BATh METOJ MHTEPBAJIOB,
M300pakaTh pElICHHE HEPABCHCTB HA YHCIOBOU MPSIMOM, 3alIMCHIBATh PEIICHHUE C TIOMOIIBIO CHMBOJIOB.

Pemats cuctemsl IByX JTUHEMHBIX YPaBHEHUH C JBYMS IEPEMEHHBIMU M CUCTEMBI JIBYX YPaBHEHUH,
B KOTOPBIX OJIHO YPABHEHUE HE SIBISCTCS JTMHEHHBIM.

Pemate HecnoXHBIE CUCTEMBI HEIMHEHHBIX YPABHEHU C ITApaMETPOM.

[IpuMeHSATH METOABI PABHOCHIBHBIX IpeoOpa3oBaHUi, 3aMEHBbl IEPEeMEHHOW, TrpaduIecKoro
METO/1a NIPU PEUICHUH YpaBHEHUU 3-i U 4-i1 CTENEeHEe.

Pemate cucrembl JHMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOUIUE KBAAPATHOE
HEPaBEHCTBO, U300pakaTh pelICHHE CUCTEMbl HEPAaBEHCTB HA YUCIIOBOM MPSIMOM, 3aMHUChIBaTh PELICHUE C
MIOMOIIIbIO CUMBOJIOB.

Pemrate ypaBHEHUs, HEPABEHCTBA U UX CHCTEMBI, B TOM YHCJIE C OFPAHWYECHUSIMH, HAPUMEDP, B
LEJIBIX YUCIIAX.

[IpoBomuTh WHCClIENOBAaHUSA YPaBHEHUW W CHCTEM YPaBHEHHHW, B TOM 4YHUCJIE C NPUMEHEHUEM
rpadUyuecKuX MpeICTaBICHN (YCTaHABIUBATh, UMEET JIU YPABHCHHE WIIM CHCTEMa YPaBHEHHH pelieHus,
€CJIM UMEET, TO CKOJIbKO, U MIpoYee).

Pemarp TeKCTOBBIE 3ajaud anreOpandecKuM CHOcOOOM C TMOMOIIBIO COCTaBICHUS ypaBHEHUH,
HEPABEHCTB, UX CUCTEM.
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Vcnonb30BaTh ypaBHEHHUs, HEPABEHCTBA U UX CUCTEMBI JUIsI COCTABJICHUS MAaTeMaTHYEeCKON MOJETH
peasIbHOM CHUTYyallud WM MPUKIATHON 33a4u, HHTEPIPETUPOBATH MOITYYECHHbBIE PE3YAbTaThl B 3a1aHHOM
KOHTEKCTE.

YucioBble NOCI€10BATEIbHOCTH M POrpeccuu

CB0OOHO oOmepHpoBaTh MOHATUAMHU: 3aBHCUMOCTh, (yHKOMS, Tpaduk (QyHKIHMH, MpsMas
MPOTOPIIMOHANBHOCTD, JUHEHHAs (yHKIHS, OOpaTHas NpONMOPIMOHAIBLHOCTh, Mapabosa, runepbona,
KYCOYHO-3a/laHHast () yHKITHSL.

UccnenoBate ¢yHkmmio 1o e rpaduKy, yCTaHABIMBAaTh CBOWCTBAa (YHKIHI: 00JacTh
OTIpEeJICJICHUsI, MHOXKECTBO 3HAUCHHM, HYIMHU (YHKIMH, MPOMEXKYTKH 3HAKOIIOCTOSHCTBA, MPOMEXKYTKH
BO3pacTaHusl U yObIBaHUS, YETHOCTh U HEUETHOCTDh, HAaMOOJIbIlIee M HAUMEHbIIIEe 3HAUE€HHU s, aCUMITOTHI.

Pacnio3naBate KBagpaTuuHyl (QYyHKOHIO 1O (opMylie, TPUBOAUTH MPUMEPHI KBAaIPATUIHBIX
GyHKIMA U3 peaTbHON KU3HU, (PU3UKH, TEOMETPHH.

OnpenensTs moyokeHne rpapuka KBaApaTUYHON (PYHKIUHU B 3aBUCUMOCTHU OT €€ KO3 PHUIIMEHTOB.

Crtpouth rpaduk KBaIpaTHYHOW (DYHKIIMH, ONMUCHIBATH CBOMCTBA KBAaJpaTUYHON (PYHKIMU 1O €&
rpaduky.

Hcnonb30BaTh CBOMCTBA KBaIpaTUIHOM (PYHKITUHU JJI PEIICHUS 3a/1a4.

Ha npumepe kBagpaTtuuHoil QpyHKIUM cTpouTh rpaduk ¢ynkuuu y =af(kx + b) + ¢ ¢ momouipo
npeoOpaszoBanuii rpaduka QyHKIUU y=£(x).

WnmocTpupoBaTh C IMOMOUIbIO TpaduKka pealbHYI0 3aBUCUMOCTh MJIM MpoIecc MO0 HX
XapaKTePUCTHKAM.

ApudmMeTnyecKkasi 4 reoMeTpHYecKasi NPOrpeccuu

CB00OOJHO OmepUpoBaTh MOHATHSAMU: MOCIEI0BATEIILHOCTh, apudMeTHIecKass U reoMeTpruecKas
IIPOTpeccuu.

3aaBaTh IMOCIEIOBATEILHOCTH PA3HBIMHM CIIOCOOAMHU: OMHCATEIbHBIM, TAOJUYHBIM, C TOMOIIbIO
(bopMyIIBI 7-TO YJI€HA, PpEKYPPEHTHBIM.

BbINONMHATE  BBIYMCIEHHUS C HCIOJb30BaHHEM (opMyn #n-ro  uieHa apupMETHUYEeCKOH U
TEOMETPUYECKOU ITPOTrPECCUM, CYMMBI IIEPBBIX 71 YJICHOB.

N3006paxaTh 4ieHbl MOCIeI0BATEIBHOCTH TOUKAMHU Ha KOOPIMHATHON TIIOCKOCTH.

Pemate 3amaum, CBsI3aHHBIC C YMCIOBBIMHU I1OCIICAOBATENBHOCTSMH, B TOM 4YHCIE 3aJaud M3
peanbHOM XU3HU (C UCTIOIB30BaHUEM KAIIBKYJISATOPA, TU(PPOBBIX TEXHOJIOTH).

Pacnio3HaBaTh W TPHUBOAWUTH MPHUMEPHl KOHEYHBIX M OECKOHEUHBIX IOCJIEI0BATEIbHOCTEH,
OTpaHUYEHHBIX MOCJIEIOBATEILHOCTEH, MOHOTOHHO BO3PAaCTAOIIHNX (yOBIBaronux)
MOCIEN0BATEIBHOCTEM.

HwmeTs mpesacTaBiieHne 0 CXOAMMOCTH TMOCIEI0BATEIbHOCTH, YMETh HAaXOUTh CyMMY OECKOHEUHO
yOBIBaroIeil reOMETPUYECKON POTPECCHH.

[IpuMeHsITh METO MaTEMaTHUECKON MHAYKLINY IPU PEIIeHUH 3a/ay.
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TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KouunyecTBo 4yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
Ne i/ OPOrPaMMEI Beero Ko;Tpom,m,le HpﬁaRaneCKne 06pa30oBaTEIbHbIE
padoThI padoThI pecypesr
bu6mmoreka [IOK
1 HUCIIA 1 BHIAUCIIEHIAL, 11 1 https://m.edsoo.ru/77e¢09b
PanmonansHbie yncia (MOBTOpPEHUE) 13
bu6mmoreka [IOK
2 ©YHKIWH. Koopaunatst u 17 1 https://m.edsoo.ru/77¢09b
rpaduku. OyHKIIIH 13
bu6mmoreka [IOK
3 AJITEBPAMHECKHIE BBIPAKEHNL. 7 https://m.edsoo.ru/77e¢09b
BripaxkeHusi ¢ mepeMeHHBIMU 13
4 YPABHEHMA U CUCTEMbI 10 1 E‘tp‘tl6g'l;l/§e§121scl)lc)or§/77eo9b
YPABHEHMWMU. JIunelinbie ypaBHEHHUS 13D — ]
bu6mmoreka [IOK
5 UMCJIA U BBIYUCJIEHU . Crenens ¢ 6 https:/m.edsoo.ru/77¢09b
HATypaJIbHBIM TOKa3aTelleM 13
bu6mmoreka [IOK
6 AJITEBPAMAECKUE BbIPAKEHUA. 23 1 https://m.edsoo.ru/77e¢09b
MHorouJieHbI 13
bu6mmoreka [IOK
7 AHFEBPAHLIECK..H E BbIPAKEHNL. 14 1 https://m.edsoo.ru/77e¢09b
DopMyIIBl COKPAMEHHOTO YMHOXKCHUS 13
bu6mmoreka [IOK
8 UNCJIA U BBIUMCJIEHUS. JIenumocTh 10 https://m.edsoo.ru/77e¢09b
13
bu6mmoreka [IOK
9 OYHKUUU. JIuneiinas GyHKIusA 16 1 https://m.edsoo.ru/77¢09b
13
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https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13

YPABHEHUMA 1 CUCTEMbI

Sl bu6mmoreka [IOK
10 YPABHEHUWU. Cucremsl THHEHHBIX 14 https://m.edsoo.ru/77¢09b
ypaBHEHUI 13
bubmmoreka [IOK
11 Tosropenne, 0606H_ICHI:IC, 8 https://m.edsoo.ru/77e¢09b
CHCTEMATHU3aLMs 3HAHUN 13
OBILIEE KOJIMYECTBO YACOB I10 136

ITPOTPAMME
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https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
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IHOYPOYHOE IINTAHUPOBAHUE

7 KUIACC
KosmuecTBo yacoB
Ne Tema vboKa Hara JIeKTPOHHBbIE HU(PPOBHIE
n/n yp Bcero Kontpoabueie | Ipaxtuieckue u3y4eHusi | o0pa3zoBaTeJbHbIC peCypchl
padoTsI padoThbI

1 [ToBTOpenue. PauronanbHbIe 1 | Hexens but6mmoreka [IOK
qrcina https://m.eds00.1ru/33926902
IToBTOpenue. CpaBHeHueE,

) YIOPSAOYMBAHUE U 1 1 menenst bubmuoteka [JOK
apupMeTHYecKe JeHCTBUS C https://m.edsoo.ru/fba3fad?
paloHaIbHBIMU YHCIIAMU

3 [ToBTOpenue. Yucnoas 1 1 menens bubnuoteka [JOK
npsiMasi, MOAYJb YHcia https://m.edsoo.ru/2a6f552b
[ToBTOpenue. ITporeHTHI,

4 3alMCh NPOLIEHTOB B BUJE 1 1 Hepena bubmunoreka LIOK
npobu u Apodu B BUIE https://m.edsoo.ru/eeee7517
MIPOLICHTOB

5 [ToBTOpenue. Tpu OCHOBHBIE 1 2 menenst bubmuoteka [JOK
3aJ]auu Ha MPOILICHTHI https://m.edsoo.ru/a8dd2elf

6 [ToBTOpenue. Tpu OCHOBHBIE 1 2 menenst bubmuoreka [JOK
3aJ]auu Ha MPOIICHTHI https://m.edsoo.ru/ae009860

;| Moo Ponen 1 2ucsem | Baomorena LOK

A https://m.edsoo.ru/73459¢c0c
apu(METHYECKUM CITIOCOOOM
IToBropenue. Pemenue 3anau
W3 peayibHOM MPAKTUKH Ha

3 9acTu, APOOU, TPOIIEHTHI, 1 2 nenens bubmunoreka LIOK
MIPUMEHEHHUE OTHOIICHUN 1 https://m.edsoo.ru/e8f7b535
[IPONOPLUI IIPU PELIECHUN
3aaqy

9 [ToBTOpenue. Pemenne 3anau 1 3 Henensd bubmunoreka LIOK
13 peaJbHON MPAKTUKH HA https://m.edsoo.ru/1125b3e3
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https://m.edsoo.ru/33926902
https://m.edsoo.ru/fba3fad7
https://m.edsoo.ru/2a6f552b
https://m.edsoo.ru/eeee7517
https://m.edsoo.ru/a8dd2e1f
https://m.edsoo.ru/ae009860
https://m.edsoo.ru/73459c0c
https://m.edsoo.ru/e8f7b535
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4acTH, 1poOH, IPOIICHTHI,
IIPUMEHEHHE OTHOLLICHUN U
MPONOPIUI NTPU PELICHUN
3a/1a4

IToBrOopenue. Peanbuble 3Hees
10 3aBUCUMOCTH; PELICHHE 3a/1a4 bu6mmoreka [IOK
Ha JIBUXKEHUE, paboTy, https://m.edsoo.ru/f3clcefa
MOKYTIKH, HaJIOTH
1 KontponbHas padoTa mo teme 3 Henens bubmuoteka [JOK
"PanmonanbHbie yncna” https://m.edsoo.ru/577c44c3
12 Koopaunara Touku Ha npsiMoit 3 HepciA bubmmorexa HOK
P P https://m.edsoo.ru/75¢93948
13 q vTK 4 wenens | Bubnuoreka IJOK
HCTOBLIC HPOMEKYTIH https://m.edsoo.ru/bcbb7941
14 q VTK 4 nenens bubnuorexa LIOK
HCITOBRIC IPOMEAKYTIH https://m.edsoo.ru/f6c6070c
15 PaCIiTOHHII;Ie M@)K,I[Z 'HB}{,MH 4 nenens Bbubmunoreka LIOK
o aNiﬂ OOp/HHATHOU https://m.edsoo.ru/7efdfd1c
psiMOi
[IpsamoyronbsHasg cuctema
16 KoopauHaT. AGcuucca u 4 nenens Bubnuorexa LIOK
OpJIMHATa TOYKHU Ha https://m.edsoo.ru/b9eded96
KOOPJAMHATHOW INIOCKOCTH
IIpssMoyronbHas cucrema
KoopauHat. Adcuucca u 5 bu6mmoreka [IOK
17 OpAMHATa TOYKH Ha meact https://m.edsoo.ru/b32bcda3
KOOPJMHATHOM IIOCKOCTH
[Tpumeps! rpadukoB, 5 bubnuoreka [JOK
18 3aJJaHHBIX HOopMyTaMu reAct https://m.edsoo.ru/8e566725
[Tpumeps! rpadukos, 5 Bu6muotexa [JOK
19 3aIaHHBIX (OPMYITaMHU At https://m.edsoo.ru/8e566725
20 Urenue rpaduKoB peaibHBIX 5 Henens bu6nuoreka [IOK

17


https://m.edsoo.ru/f3c1cefa
https://m.edsoo.ru/577c44c3
https://m.edsoo.ru/75e93948
https://m.edsoo.ru/bcbb7941
https://m.edsoo.ru/f6c6070c
https://m.edsoo.ru/7efdfd1c
https://m.edsoo.ru/b9eded96
https://m.edsoo.ru/b32bcda3
https://m.edsoo.ru/8e566725
https://m.edsoo.ru/8e566725

3aBUCUMOCTEHN https://m.edsoo.ru/add42ela
21 iﬁiﬁiﬁzgfa{gg 6 Henens bubmmorexa LIOK
Y https://m.eds00.ru/399486d6
BEJIMYUHAMUA
2 | ot oo, 6 negens | BuOmOTexa LIOK
A https://m.edsoo.ru/d08d33da
peaIbHOTO TIpoIecca
23 | o v oo 6 negens | BuOmOTexa LIOK
A https://m.edsoo.ru/ec27f703
peaIbHOTO TIpoIecca
2| oo oo 6 negens | BuOmOTexa LIOK
A https://m.edsoo.ru/b951dcc6
peaIbHOTO TIpoIecca
OO6macth onpeaesieHus 1 but6mmoreka [IOK
7
25 00acTh 3HaUCHUH QYHKITUN reAct https://m.edsoo.ru/b51¢9ad0
OO6nacTh ornpeneIeHus 1 bubmmnoreka [JOK
26 00J1acTh 3HAYCHUI (PYHKITUU 7 HepeI https://m.edsoo.ru/f7bde192
27 Cnioco0b1 3amaHus GYHKIUH 7 Henenst bubmmorexa LIOK
A YHKIL https://m.edsoo.ru/84d1f13d
bubmunoreka LIOK
28 T'padux dyHxuum 7 Henens https://m.edsoo.ru/17e3¢cf26
| s ptors o e e | Brmonrs LOK
" https://m.edso00.ru/69768400
rpadukn. DyHKIIHH
0| I 8 negens | bnOTMOTCKa LIOK
p https://m.edsoo.ru/f4ad2{98
TIEPEMECHHBIMU
31| e 8 negens | bnOMmOTEra LIOK
P https://m.edsoo.ru/637eaf29
TIEPEMECHHBIMU
BripaxkeHue ¢ mepeMeHHBIMHU. Bubsmorexa IOK
32 3HaueHue BBIPAXKEHHUS C 8 Hepens

NEPEMEHHBIMU

https://m.edsoo.ru/4a51a482
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[IpencraBnenue 3aBUCUMOCTH

but6mmoreka [IOK

9
33 MEHTy BCIITTMHAMH B BH/IC Heaem https://m.edsoo.ru/b50dfb83
hopMyITBI
34| eay memmamasnt s e O uenens | BOmoTera LIOK
o A https://m.edsoo.ru/d455ec7d
hopMyITBI
but6mmoreka [IOK
33 Boraucnenus no gopmynam ? Hejiens https://m.edsoo.ru/21329819
bubmunoreka LIOK
36 Borancneni no gopmyam 9 Hezens https://m.edsoo.ru/al9718d5
37 :;I: a:;:eeggs; (IE)H(:;I{L 10 venenst bubmmorexa LIOK
P - ROP https://m.edsoo.ru/2cfa2578
YpaBHEHHSI
CgoiicTBa ypaBHEHUM C OJTHOU bubnuoteka [JOK
10
38 NepEMEHHOMN Heac https://m.edsoo.ru/db13ed37
CBoiicTBa ypaBHEHHI C OJHOM bubmmnoreka [JOK
1
39 TepeMEHHOMN 0 nepens https://m.edsoo.ru/42fc80d4
. bu6mmoreka [IOK
40 PaBHOCHILHOCTS ypaBHeH#if 10 mezens https://m.edsoo.ru/941ec3c5
41 zgf:;i{;feﬁ; MOJIENb 11 menenst bubmorexa LIOK
. g https://m.edsoo.ru/bala9158
peaIbHOM CUTYyaInH
42 Yucno KopHen JIMHENHOTO 11 Henens Bu6muotexa [JOK
ypaBHEHUS https://m.edsoo0.ru/265¢6984
43 Yucno KkopHEl TUHEHHOTO 11 Hexenst bubnuoreka [JOK
ypaBHEHHUSI https://m.edsoo.ru/7bfla6f2
4| novoumo mmeim 11 negean | BHOMOrexa IOK
m . https://m.edsoo.ru/3{47df53
ypaBHEHHIA
JIuneitHoe ypaBHEHNE Bu6muotexa [JOK
’ 12
43 coJiepKaliee 3HaK MOJTYJIS Heae https://m.edsoo.ru/5e622ca5
46 Kontponbnas padota mo 12 Henens bubnuoteka [JOK

TeMaM "BrlpakeHus ¢

https://m.edsoo.ru/0a2d19¢8
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nepemeHHbIMU", "JIMHEHHbBIE
ypaBHEHHUS"

47 Crenenb ¢ HaTypaJIbHBIM 12 Henens bubmmoreka [JOK
IoKa3aTeyieM https://m.edsoo.ru/ececd6f0
48 CBolicTBa CTCIICHH C 12 Henens but6mmoreka [IOK
HATYpPaJIbHBIM ITOKA3aTelIeM https://m.edsoo.ru/544ee370
49 CBoiicTBa CTEIIEHHU C 13 Hexenst bubmuoreka [{OK
HaTypaJIbHBIM TTOKa3aTelIeM https://m.edsoo.ru/464c8d47
50 CBolicTBa CTCIICHH C 13 Henens but6mmoreka [IOK
HaTYpPaJIbHBIM ITOKA3aTelIeM https://m.edsoo.ru/d24{2eba
51| noswumonsot cuorewe 13 nexens | DUOHOTeKa LIOK
1 https://m.edsoo.ru/fc6f6868
CUMCIICHHS
52| nowmmomot cnorewe 13 negens | BUGTHOTexa LIOK
1 https://m.edsoo.ru/75¢2d600
CUMCIICHHS
53| crammapmoro sua. Crenern 14 nemens | DiOmHOTeRa LIOK
Aap A https://m.edsoo.ru/353073de
OJTHOWICHA
34| crammapmoro sua. Crenern 14 nenens | DiOmHOTeRa [IOK
Aap A https://m.edso00.ru/91928350
OJTHOWICHA
MHoroujieHbl. MHOrO4JIeH
bubmunoreka LIOK
14
>3 CTanAapTHOro BuAa. CTeneHs Heaem https://m.edsoo.ru/5b0ab67¢
MHOT'OYJICHA
MHoroujieHbl. MHOrO4JIeH
bubmunoreka LIOK
14
26 CTanAapTHOro BuAa. CTeneHs Heaem https://m.edsoo0.ru/f089268b
MHOT'OYJICHA
57 CroxeHre ¥ BBIYUTaHUE 15 Henens bubmoreka [{OK
MHOTOYJICHOB https://m.eds00.ru/9d200635
58 CrnoxeHne U BhIYMTaHHUE 15 Hexenst bu6mmoreka [IOK
MHOT'OYJICHOB https://m.edsoo.ru/f4564f5¢
59 CnoxeHue ¥ BEIYMTaHHE 15 venens | bubmuoreka [IOK
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MHOT'O4JIEHOB https://m.edso0.ru/2580eb67
VYMHOXEHHUE U IeJIeHUE but6mmoreka [IOK
60 MHOT'OYJIEHOB 15 nenens https://m.edsoo.ru/9¢5782fa
YMHOKEHUE U JICTICHUE bubmuoreka [{OK
61 MHOT'O4JICHOB 16 nepens https://m.edsoo0.ru/58481972
VYMHOXEHHUE U IeJIeHUE bu6mmoreka [IOK
62 MHOT'OYJIEHOB 16 nenens https://m.edsoo.ru/42e5476a
YMHOKEHUE U JICJICHUE bubmoreka [JOK
1
63 MHOT'O4JICHOB 6 nepens https://m.edsoo.ru/54de7288
[TpeobpazoBanme 1MeI0rO bubmuoteka [JOK
64 BBIPQ)KEHUS] B MHOTOWICH 16 menens https://m.edso0.1u/35¢66869
[TpeobpaszoBanue 1EIOT0 bubmmoreka [JOK
1
65 BBIPOKECHHSI B MHOTOWICH 7 HepeI https://m.edsoo.ru/c6abecdf9
[TpeobGpazoBanme 1MeI0T0 bubnuoteka [JOK
66 BBIPQKEHUSI B MHOTOUJICH 17 meens https://m.edsoo.ru/4c886122
bubmunoreka LIOK
67 Koprn muorouena 17 nepens https://m.edsoo.ru/flec8044
bu6mmoreka [IOK
68 Koprn muorousena 17 nenens https://m.edsoo.ru/d961328f
ToxnectBo. ToxaeCTBEHHBIC
bubmunoreka LIOK
69 npeobpasoBaH N 18 nenens https://m.edsoo.ru/386961a4
aNre0panyecKuX BhIPaKEHHUH
ToxnectBo. ToxaeCTBEHHBIC
bubmunoreka LIOK
70 npeobpasoBaHi N 18 nenens https://m.edsoo.ru/5f80fed0
aNre0panyecKiX BhIPaKEHHUH
ToxnectBo. ToxaeCTBEHHBIC
bubmunoreka LIOK
7 npeobpasoBaH N 18 nenens https://m.edsoo.ru/2c628e8f
aNre0panyecKiX BhIPaKEHHUH
peobp N https://m.edsoo.ru/516c60cc
aNre0panyecKuX BhIPaKEHHUH
73 ToxnectBo. ToKIeCTBEHHBIC 19 Henens bubmunoreka LIOK

npeoOpa3oBaHMs

https://m.edsoo.ru/8b4509ae

21


https://m.edsoo.ru/2580eb67
https://m.edsoo.ru/9c5782fa
https://m.edsoo.ru/5848f972
https://m.edsoo.ru/42e5476a
https://m.edsoo.ru/54de7288
https://m.edsoo.ru/35c66869
https://m.edsoo.ru/c6a6cdf9
https://m.edsoo.ru/4c886f22
https://m.edsoo.ru/f1ec8044
https://m.edsoo.ru/d96f328f
https://m.edsoo.ru/386961a4
https://m.edsoo.ru/5f80fed0
https://m.edsoo.ru/2c628e8f
https://m.edsoo.ru/516c60cc
https://m.edsoo.ru/8b4509ae

anreOpandecKux BhIPAKECHUN

74 JloKa3aTeabCTBO TOKIECTB 19 nenens Bubmmorexa [IOK
& https://m.edsoo.ru/2fade7af

KonrponsHas pabora no

75 temaM "CTeneHb ¢ 19 Henens but6mmoreka [IOK
HaTypaJbHBIM ITOKa3aTenem", https://m.edsoo.ru/1d3f3417
"MHorouness"
KBanpat cymmbl 1 KBazipar 19 bubmuoteka [JOK

76 Pa3HOCTH JIBYX BBIPAKEHHIM Heac https://m.edsoo.ru/6tb067fd
KBaznpaT cymMMBbl HECKOJIBKUX 2 Bu6muotexa [JOK

77 BBIpAKEHUN 0 Henens https://m.edsoo.ru/bda0e3bb
Ky6 cymmbr 1 ky0 pazHOCTH 20 bubnuoteka [JOK

78 JIBYX BBIpQKCHUN Heac https://m.edsoo.ru/0a860ffb
PasnocTs kBagpaToB IBYX 2 Bu6muotexa [IOK

7 BBIpKEHUN 0 Henens https://m.edsoo.ru/3ca88a25
[IpousBenenne pa3HOCTH U 20 bubnuoreka [JOK

80 CYMMBI JIBYX BBIpQKEHUHN reAct https://m.edsoo.ru/b7¢55369
IIpousBeneHue pa3HOCTH U 21 Bu6muotexa [JOK

81 CYMMBI JIBYX BBIPQKECHUN At https://m.edsoo.ru/90888al3
CyMMa 1 pa3HOCTh KyOOB 21 bubmuoteka [JOK

82 JIBYX BBIpQKECHUN Heac https://m.edsoo.ru/d96daf29
C <6 bubnmoreka [JOK

83 YMM& H pastocth Kybos 21 menens | https://m.edso0.ru/926125000
JIBYX BBIpaKEHU 000

34 Paznoxenue MHOTOUJIEHa Ha 21 Henens bubmoreka [JOK
MHOXKHUTEIN https://m.edsoo.ru/22¢93da2
[IpousBenenue pazHocTu
CYMMBI JABYX BBIPaKEHU, 2 bubmmnoreka [JOK

85 CyMMa M pa3HOCTh KyOOB JBYX At https://m.edsoo.ru/0a52deal
BBIPAKCHUI

36 Paznoxenue MHOTOUJIEHa Ha 22 Henens bubmoreka [JOK
MHOXKHUTEIHN https://m.edsoo.ru/9781ab25

87 BrlHEceHHe 00111ero 22 menensa | bubnuoreka [JOK
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MHOKHATEIIS 38 CKOOKH

https://m.edsoo.ru/ea75a23f

but6mmoreka [IOK

83 Meron rpynmuposku 22 neiens https://m.edsoo.ru/3a40blcb
89 | "Dopuym corpammmmars 23 egens | BROMmOTexa LIOK
PMY " patit https://m.edsoo.ru/07d38a8¢
YMHOXKEHUS
JlenmuMoCTb 1ebIX Yuced. 2 bubmuoreka [{OK
20 CBoliCTBa AEITUMOCTH 3 mepens https://m.edsoo.ru/08e730f5
JlemMMOoCTh 1ebIX Yucell. 23 but6mmoreka [IOK
ol CBolicTBa OETUMOCTH HeAe https://m.edsoo.ru/bad2c¢132
9 IIpocTsle U cOCTaBHBIE YUCA. 23 Henens Bu6muotexa [JOK
YérHbple 1 HEYETHBIE YHCIA https://m.edsoo.ru/60be55f1
[Ipusznaku nenumMocTu Ha 2, 4 bu6mmoreka [IOK
> 24
23 8,5,3,6,9,10,11 HeAe https://m.edsoo.ru/9f5ccce3
[Ipu3naku genumoctu Ha 2, 4, bubmunoreka LIOK
o4 8,5,3,6,9,10, 11 24 HEACHA | | s //m.eds00.n/9007290
05 | unpowsmescna wenm amcen 24 regens | BHOMHOTaKa LIOK
P A H https://m.eds00.ru/93a99bd9
TIPY PEIICHUN 33]1a4
96 HGTI/?TOGJ.-JIII;H;I/IHII;Ia?/IiISII;IZLHGG 24 nenens bubmmorexa ITOK
; https://m.edsoo.ru/8a630e47
o011ee KpaTHOE IBYX YHCEIl
but6mmoreka [IOK
7 B3anwso npocteie uncia 25 Hepens https://m.edsoo.ru/9aaef77f
Anroputm EBxinna. [lenenue Bu6muotexa [JOK
28 C OCTAaTKOM 25 meens https://m.edsoo.ru/c87035fb
CpaBHEHHS LETBIX YHCET 110 bu6mmoreka [IOK
25
%9 MOJTYJII0 HATYPAJILHOTO YHCIia Heac https://m.edsoo.ru/f9d5b3ab
Jluneiinas QyHkus, e Bu6muotexa [JOK
’ 2
100 CBOICTBa > Hepens https://m.edsoo.ru/41aa7bb3
101 Jlunetinas pynkims, e 26 Henens bubnuoreka [JOK

CBOMCTBA

https://m.edsoo.ru/4e21{9b0
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Jlunetinas gynkims, e

bu6mmoreka [IOK

102 CBOMCTBa 26 Hexens https://m.edsoo.ru/e8437668
103 Ipadux maneiinoit gyuxumn 26 nezens Eﬁﬁ/ﬁiﬁiﬂﬁ/ﬁe53469
104 I'paduk nnHEHHOM QyHKIIH 26 nenens Eggsﬁ?/(g.e;iasi(.)rﬁ/ 18ad2ac8
105 I'padux maneiinoit gyuxumn 27 wenens Eﬁg::jl/(g.eeﬁi?rﬁ/fsl95dsz
106 I'paduk nnHEHHOM QyHKIHIH 27 nenens Eggsﬁ?/(géeliizic.)rﬁ/ﬁbaSaM
107 I'pauk pynxumum y = | x | 27 mepens Eggi?/(;gzilasic.)rﬁ/ecfﬁe%
108 Tpaduk pynxkunm y =|x | 27 Hepens 55537/°£.ee131i9$/bb45db77
109 Ipadux pysxun y =[x | 28 Hezens Eggg:lf/(g.eeﬁi?rﬁ/da73dc7f
110 I'paduk pyskmmm y =| x | 28 nepens Eggsﬁ?/ﬁ?eliizﬁ?rﬁﬁac%aee
111 Kycouno-3ananmpie gynxummu 28 Hezens Eﬁg::7/(géezii9r§/85edbbd4
112 Kycouno-sanannbic Qyuxummn 28 Hepes Eﬁgsﬁ?/ﬁé;zi?rlé/99d09b3o
113 Kycouno-3ananmpie gynxummu 29 wenens E§§§7/ﬁ.eeﬁii9§/63scc34s
114 Kycouno-sanannbic Qysxummn 29 Hepens Eﬁgsﬁ?/ﬁé;zi?rlé/7acbfcgz
115 fe?\f;fa) cﬁﬁfﬁﬁa " 29 nepens | promorera LHOK

" nHeinas q)YHKLII/IS;" https://m.edso0.1ru/59839575
116 Eflff;fiﬁ;f o 29 epens Eggi?/(;gzilii?rﬁ/owﬁc%
117 VYpaBHEHME € ABYMS 30 Henens bu6nuorexa [IOK

NCPCMCHHBIMU

https://m.edsoo.ru/8aa0563b
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I'paduk muHEHHOTO

but6mmoreka [IOK

30
18 YPaBHCHI € ABYMA feacA https://m.edsoo.ru/f531d258
MepEMEHHBIMHU
I'paduk muHEHHOTO %0 Butmiorexa [[OK
19 YPABHCHIA € JIBYMA A https://m.edsoo.ru/052a49¢c
MepEeMEHHBIMHU
CucremMbl TMHEHHBIX
120 YPaBHEHUU C IBYMsI 30 Henenst Brbmaorexa IIOK
https://m.edsoo.ru/21¢9d205
MepEMEHHBIMHU
CucremMbl TMHEHHBIX
121 YPaBHEHUU C IBYMsI 31 "enens Brbmaorexa IIOK
https://m.edsoo.ru/aca95fa8
MepEMEHHBIMHU
I'paduaeckuii Mmeroxa pereHus
122 CHUCTEMBI TMHEWHBIX 31 mexenst bubmuoreka [{OK
yYpaBHEHUH C ABYMS https://m.edsoo.ru/1ed426df
MIEPEMEHHBIMU
I'paduueckuit MeTo pereHus
123 CHCTEMBI TUHEHHBIX 31 Henens bu6mmoreka [IOK
YpaBHEHHUI C ABYMs https://m.edsoo.ru/2e93b7ef
MepEeMEHHBIMHU
Pemenue cucrem JIMHEHHBIX
YPaBHEHUU C IBYMsI
bubmunoreka LIOK
31
124 TICpEMCHHBIMH MCTOOM Heaem https://m.edsoo.ru/a8e82568
MTOJCTAaHOBKH U METOJI0M
CIIOYKEHUS
Pemenue cucrem JIMHEHHBIX
YPABHCHHH C ABYMA 32 bu6nuoreka [IOK
125 TICpEMCHHBIMH MCTOOM Heaem https://m.edsoo.ru/bb15461c
MTOJCTAaHOBKH U METOJI0OM
CIIOYKEHUS
Pemenue cucrem JIMHEHHBIX
126 YPAaBHEHUN C ABYMs 32 Hexenst Bu6muotexa [JOK

NEPEMEHHBIMU METOIOM
HOoACTAaHOBKHU U MCTOAOM

https://m.edsoo.ru/tb0df920
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CJIOKCHUA

CucreMa IByX JTMHEHWHBIX
YPaBHEHUU C IBYMsI

bubmunoreka LIOK

2
127 MepeMEHHBIMHU KaK MOJICITb 32 Henens https://m.edsoo.ru/fcd17b39
peanbHON CUTYalluH
KonrponsHas pabora o Teme
18 "CucTeMbl TMHEHHBIX 32 Henens but6mmoreka [IOK
ypaBHenuii"/ Beepoccuiickas https://m.edso00.ru/9¢548408
IpoBepoyHas pabora
HrtoroBas KOHTpoOJIbHAS
129 pabota / Bcepoccuiickas 33 "enens
poBepoyHas pabora
[ToBTOpeHME 1 0000IIEHNE.
Pemenue cucrem JIMHENHBIX
YpPaBHEHUU C IByMsI 33 bubmuoteka [JOK
130 MEPEMEHHBIMH METOJIOM feac https://m.edsoo.ru/e04bbe00
MOJICTAHOBKU ¥ METOJIOM
CIIOKCHHUSI
[ToBTOpenue u o0o0IIEHHE.
131 CTeneHs ¢ HaTYpaIbHBIM 33 nenmens bubmorexa LIOK
https://m.edsoo.ru/c333abcb
MOKa3areaeM
[ToBTOpenue u o0o0IIEHHE.
¢ https://m.edsoo.ru/9632cb84
npeoOpa3oBaHms
aNre0panyecKiX BhIPaKEHHUH
133 g?ﬁ)pfﬁif 260513{2?26' 34 nenens Bubmmorexa LIOK
PMY. pattt https://m.edsoo.ru/e7992533
YMHOYKEHUS
[ToBTOpeHUE 1 0600IICHNE. bubnmoreka [JOK
34
134 Koopaunats! u rpaduxmu. At https://m.edsoo.ru/4dc4df36
[ToBTOpeHME 1 0000IIEHNE.
135 Jluneiinas QyHKIMA U € 34 menens buomorexa LIOK

CBOICTBa

https://m.edsoo.ru/d7eebfDa
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https://m.edsoo.ru/9632cb84
https://m.edsoo.ru/e7992533
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136

[ToBTOpeHME 1 000OIICHNE.
Pemenue cucreM TUHEHHBIX
YpPaBHEHUU C IByMsI
MIePEeMEHHBIMU

34 uengensa

bubmunoreka LIOK
https://m.edsoo.ru/1c534214

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

136
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MMPOBEPAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBI

7 KJIACC
Kon . .
e e IIpoBepsiemble NpeAMeTHbIE Pe3yJabTATHI 0CBOCHHSI OCHOBHOI 00pa3oBaTe/bHOIl MPpOorpaMMsbl
DEiyamrar OCHOBHOTI'0 00111er0 00pa3oBaHMs
1 Yucna v BBIYKCICHUS
11 BbImonHATh, coyeras yCTHbIE M INUCbMEHHbIE NPHUEMBI, apUPMETHUYECKHE NEHCTBUS C palMOHATIBHBIMU
YHCIIaMU
12 HaxoauTh 3HaueHUs YHCIOBBIX BBIPAXKEHHM, MPUMEHSTh pa3HOOOpa3Hble CIOCOObI U MPUEMBI BBIYMCIICHUS
3HaYeHUU APOOHBIX BBIPAKEHUH, COlepKAIlMX OOBIKHOBEHHBIE M JECSITUYHbBIE TpoOU
13 [lepexoauts oT oxHON (opMBI 3amucH 4YMcen K JApyrod (mpeoOpa3oBbIBaTh JECATUYHYIO JpoOb B
0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO JECATUYHYIO APOOb)
1.4 CpaBHUBATh U YIOPSAOUYMBATH PAIIMOHAIBHBIE YHCIIA
1.5 OKpyrsiTh Ynciia
16 BBINOMHAT NPUKUIAKY U OLEHKY pe3ylbTara BBIYMCICHUN, OLEHKY 3HAUEHUN YHCIOBBIX BbIPAKEHHM.
BhINONTHATE ASHCTBUS CO CTENCHSIMHU C HAaTypaJbHBIMU MOKA3aTEISIMU
1.7 [TpuMeHSTh NPU3HAKH JIEIMMOCTH, Pa3I0KeHNE Ha MHOXKHUTEIHN HATYPaJIbHBIX YHCEI
Pemate mpakTHKO-OpUEHTUPOBAHHBIC 3a/1a4M, CBSI3aHHBIC C OTHOIIEHHUEM BEIWYHH, MPOMOPLUOHATBHOCTHIO
1.8 BEJIMYMH, MPOLEHTAaMH, MHTEPIPETUPOBATh PE3YJIbTAThl PEHICHUs 3a7au ¢ y4€TOM OrpaHUYEHUH, CBS3aHHBIX
CO CBOWCTBaMH paccMaTPUBAEMBIX OOBEKTOB
2 AnrebpanuecKue BHIPAKCHUS
21 Hcnonp3oBath anreOpanyecKyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B MPOLIecCe OCBOCHUS y4eOHOTO
MaTepuaia
2.2 Haxonuth 3HaueHNsT OYKBEHHBIX BBIPAKEHUHN NIPH 3aJaHHBIX 3HAUCHUSIX TTEPEMEHHBIX
73 BeimonHaTe mpeoOpa3oBaHUs LEJIOr0 BBIPAKEHUS B MHOTOWIEH MPHUBEICHHUEM MOJ0OHBIX ClaraeMblX,
pacKpbITHEM CKOOOK
24 BbINONMHATE YyMHOXXEHHME OJHOWIEHA HAa MHOTOWIEH W MHOTOYJICHAa Ha MHOTOWIEH, MPUMEHSATh (HOpMYIIbI
KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH
25 OcymecTBISITh pa3joKEeHWE MHOTOWICHOB HAa MHOXHUTENIM C TOMOINBIO BBIHECEHHS 3a CKOOKHM OOIero

MHOXHTEJISI, TPYNITUPOBKU CJIATraeMBbIX, IPUMEHEHHs (POPMYIT COKpAIIEHHOTO YMHOXKEHHS
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HpI/IMeHHTI) HpCO6p330BaHI/I$I MHOI'OYWJICHOB [JIs1 PCHICHUA Pa3IMYHBIX 3aJad M3 MAaTCMAaTHKH, CMCEXKHBIX

2.6 IPEIMETOB, U3 PEAILHON NPAKTUKHU
2.7 Vcnonp30BaTh CBOWCTBA CTENCHEN C HATYpaJbHBIMU IMOKA3aTENISIMU JJIs TPeoOpa30BaHus BEIpaKEHUI
3 YpaBHEHMS 1 HEPABEHCTBA
31 Pewiats nvHelHBIE YpaBHEHUS ¢ OJHOW NIEPEMEHHOM, IPUMEHSIS IIPABUIIA NIEPEX0A OT UCXOIHOIO YPaBHEHUS
K paBHOCHIBHOMY eMy. IIpoBepsTSh, ABIIAETCS JIM YUCIIO KOPHEM YpaBHEHUS
3.2 [TpumensaTh rpaduyecKkre METO bl ITPU PEIICHUH JTUHEHHBIX YPAaBHEHUN U UX CHCTEM
3.3 [TogOupate mpuMeEpHI Nap YUCE, SIBISIOMNUXCS PEIICHHUEM JIMTHEHHOTO YPaBHEHHUSI C IBYMsI TTI€PEMEHHBIMU
34 Crpouth B KOOPAMHATHOHN IUIOCKOCTH TpaUK JIMHEHHOIO YpaBHEHHS C ABYMS INEPEMEHHBIMH; IOJIb3YACh
rpauKOM, TPUBOAUTE MPUMEPHI PEIICHUS] YPaBHEHHUS
3.5 Pemate cucremMbl ABYX JMHEWHBIX YPaBHEHUH € ABYMS IEPEMEHHBIMHU, B TOM YHCIIE rPaduIecKH
36 CocTaBnATh M peliaTh JMHEWHOE YpPaBHEHUE WM CHUCTEMY HHHGﬁI}LIX YpPaBHEHHUH M0 YCIOBHUIO 3aJauH,
MHTEPIPETUPOBATh B COOTBETCTBUH ¢ KOHTEKCTOM 3a/1a4M ITOJY4YECHHBIN Pe3yNbTaT
4 Koopaunartse! u rpadpuku. OyHKIUN
41 N300pakaTh Ha KOOPAMHATHOM MPSMOM TOUKH, COOTBETCTBYIOLIME 33aJaHHBIM KOOPAMHATaM, JIy4d, OTPE3KH,
MHTEPBAJIbI, 3aITUCHIBATH YMCIOBBIC TPOMEXKYTKH HA AJIT€OPAnIECKOM SI3bIKE
4.2 OtMmeyaTs B KOOpAMHATHOM TUNIOCKOCTH TOYKH 110 33JaHHBIM KOOpAMHATaM
4.3 Crpouts rpaduku uHeHHbIX QyHKIMNA. CTpOUTh Tpaduk GyHKIUHU Y = [X|
44 OnwuceiBaTh C MOMOLIbI0 (YHKIMIA M3BECTHBIE 3aBHCHUMOCTH MEXIYy BEIMYMHAMHU: CKOPOCTh, BpeMs,
] paccTosiHKE, 1IEHY, KOJIMYECTBO, CTOUMOCTh, IPOU3BOAUTENIBHOCTD, BpeMsi, 00bEM paboThl
4.5 Haxonuth 3HaueHNE QYHKIIUU 110 3HAYEHUIO €€ apryMeHTa
46 [Tonumats rpadguueckuii crocod NpeicTaBiIeHUs M aHaIW3a MH(OpMauM, U3BJIEKaTb U MHTEPIPETHPOBATH

UHOPMALIKIO U3 TPAPHUKOB PeaJbHBIX MPOIECCOB M 3aBUCUMOCTEH
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IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KIIACC

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 Yucna u BBIYUCICHUS
JlpoOu 0OBIKHOBEHHBIE U ACCATUYHBIC, IEPEX0]] OT OJHOW (OPMBI 3amucH Ipodei

1.1 K apyrou. [loHsTHe pallMOHAIBHOTO YHCIIA, 3alUCh, CPABHEHUE, YIOPSI0YHMBAHUE
palOHATBHBIX YUCEI

12 ApudmeTndeckne ACUCTBUS C PAlMOHAIBHBIMH 4YuclamMu. Pernenuwe 3amad w3

' peaabHOM MPAKTUKKA HA YacTH, Ha IpoOu

13 Cremenb ¢ HaTypallbHBIM T[IOKa3aTelieM: oOmpeleleHue, mnpeoOpa3zoBaHue
BBIPQXXCHHI Ha OCHOBE OMpPEeNICHUs, 3aITUCh OOJIBITUX YUCEI

1.4 [IporieHThI, 3aMKCh MPOIIEHTOB B BHJE IPOOU U ApoOu B BH/IE NPOLIEHTOB. Tpu
OCHOBHBI€ 33/1a4M Ha IPOLICHTHI, PEIICHUE 3a/1a4 U3 PealbHON NPAKTUKH

15 [IpuMeHeHrne TPU3HAKOB JEIMMOCTH, PA3JIOKEHUE HAa MHOXHUTEIHN HAaTypaJbHbBIX
yucen

1.6 PeanpHbIe 3aBHCUMOCTH, B TOM YHUCJIE TIpsiMasi B 00paTHas MPOMOPIIMOHATHBHOCTH

2 AnrebpanuecKue BHIPAKCHHS

721 IlepeMeHHBIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSA C IEPEeMEHHOU. JlomycTuMmsblie
3HAYEHHUSI IEPEMEHHBIX

29 [IpencraBieHne 3aBUCUMOCTH MEXKAYy BeIMUYMHAMU B  BHAE  (HOPMYIIBL.
Beruncnenus no hopmynam

2.3 [IpeoOpazoBanne OYKBEHHBIX BBIPAKCHUI, TOXKICCTBEHHO PABHBIC BRIPAKCHUS

2.4 CBoiicTBa CTENEHU C HATYpPaJIbHBIM IOKa3aTeIeM

25 Onnounensl u MHorowieHsl. CreneHb MHoroujeHa. CrokeHHe, BBIYUTAHUE,
YMHO>KEHHE MHOTOYJICHOB

26 @opMynbl COKPAIIEHHOIO YMHOXEHUS: KBaJpaT CyYMMBbI M KBaJapaT pPa3HOCTH.
®dopmyna pasHOCTH KBaJpaToB. Pa3nokeHre MHOrOYJICHOB HA MHOKUTEN

3 YpaBHeHus

31 VYpaBHeHUE, KOpPEHb YPaBHEHUA, NpaBuia npeoOpa3oBaHus  ypaBHEHUS,
PaBHOCHUIIBHOCTb YPAaBHEHUI

3 JluneitHoe ypaBHEHHE c OJTHOM nepehEeHHoﬁ, YUCIIO KOPHEW JMHEWHOTrO
ypaBHEHUS, PEIICHNE JIMHEUHBIX YPaBHEHUM

33 CocraBnenue ypaBH§HH171 M0 YCJIOBHMIO 3ajaud. PelieHune TEKCTOBBIX 3ajady ¢
MIOMOIIBIO YPABHEHUI

3.4 JluneitHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduk
CucreMa ABYyX JMHEWHBIX YpaBHEHUW C JBYMs NEpEeMEHHbIMU. Pemenue cucrem

3.5 ypaBHEHUU CHOCOOOM MOACTaHOBKH. [IpuMepnl pemieHus TEeKCTOBBIX 3a7ad C
MTOMOIIBIO CUCTEM YPaBHEHMI

4 Koopnunarts! u rpadpuku. OyHKIUN

4.1 Koopaunara Touku Ha ipsiMoOi

49 qncnogme NPOMEXKYTKH. PaccTositHue Mexay AByMsS TOYKAaMH KOOPAMHATHOU
npsIMOit

43 [IpssmoyronbHas CHCTEMa KOOPJMHAT, OCH Ox u Oy. Abcrucca U opauHaTa TOUYKU
Ha KOOPJIMHATHON MJIOCKOCTH
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[Ipumepsr TpadukoB, 3amaHHBIX QGopMmynamu. YUrteHue TpaduKoOB peaTbHBIX

4.4 3aBUCUMOCTEN

4.5 [onsarue ¢ynkuuu. ['papuk ¢pynkunu. CoricTBa QyHKIHIHA

4.6 Jlunetinas pynkius, e€ rpaduk. ['padux yHkImm y = x|

4.7 I'pacduueckoe penieHre TMHEWHBIX YPaBHEHUH U CHCTEM JIMHEWHBIX YpaBHEHUH
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IMPOBEPAEMBIE HA OI'D IIO MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUSI OCHOBHOH OBPA3OBATEJBHOM TIPOTPAMMBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeGoBaHMSI K NpPeIMETHBIM pe3yJbTaTaM OCBOCHHUS
NPOBEePSIeMOr0  OCHOBHOW  00pa30BaTe/IbHOW  NMPOrpaMMbl  OCHOBHOIO  001Iero
TpeOOBaHUsI o0pasoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATUSIMH: MHOXECTBO, IIOJMHOKECTBO, ONEPALIUN
HaJ MHOXECTBAMM; YMEHHUE ONEePUPOBATh NOHATUAMU: Irpad, CBI3HBIN rpad,
1 JEPEBO, LUKJI, IPUMEHATh MX NPU PELIEHUM 3a]a4; YMEHUE HCII0JIb30BATh
rpadguyueckoe TPEACTaBICHHE MHOXKECTB JUIsl ONHUCAaHUS peallbHbIX
IPOIIECCOB U SIBJICHUHN, IPH PEIICHUH 33124 U3 APYTHX YIEOHBIX PEIMETOB

YMeHHe ONnepupoBaTh IOHATUAMU: OIpPEACIICHHE, AaKCUOMa, Teopema,
JI0Ka3aTelIbCTBO;  YMEHUE  paclo3HaBaTh  HMCTHHHBIE WM JIOXKHBIC
BBICKA3bIBaHUS, IPUBOAUTH NPUMEPBI U  KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPUIIAHMS BBICKA3bIBAHUN

YMeHue onepupoBaTh MOHSATUSMHU: HATypaJbHOE 4YHCIO, MPOCTOE U
COCTAaBHOC YUCJIO, ACIIMMOCTb HATYPAJbHBIX YHUCCI, IIPU3HAKU ACIUMOCTH,
11eJI0€ YKCJIO, MOIYJb YKCIIa, OOBIKHOBEHHAsI IPOOh M JeCATUYHAsT JpOOb,
CTaHI[apTHI:II\/'I BUJ 4uCJa, pallMOHAJIbBHOC YUCII0, UPPALIUOHAIIBHOC YHCIIO,
apudMeTUYECKH KBaJpPaTHBIH KOPEHb, YMEHHUE BBINMOJIHATH JICUCTBHUS C
YucCiiaMHu, CpaBHUBATH W YIOPAAOYMBATHL 4YHCJId, ONPCACTABJIATH 4YHCJIA Ha
KOOpJMHATHOM MPSIMOM, OKPYIJISTh YHCIA; YMEHHE JejaThb MPUKHUIKY U
OLICHKY pe3yJIbTaTa BBIYUCICHHI

YmMmenne OnecpupoBaTh IMOHATUAMU: CTCHCHL C MCJIbIM IIOKA3aTCIICM,
aprudMeTUYECKHI KBaJIpaTHBIM KOPEHb, MHOTOUJICH, alreOpandeckas 1po0b,
TOXKJIECTBO, 3HAKOMCTBO C KOpPHEM HATypadbHOW CTENEeHH OOJbIle
4 €IMHUIIBI, YMEHHE BBIMONHATH Pacdy€éThl 1O (dopmysaaM, MpeoOpa3oBaHUs
LENBIX, JPOOHO-PAlMOHATIBHBIX BBIPAKEHUH M BBIPAKEHUH C KOPHSIMH,
pa3oKeHNe MHOTOYICHAa HAa MHOXKUTEIH, B TOM YHUCIIE C HCIIOJIb30BaHHEM
(dbopMyI pa3sHOCTH KBaJIpaTOB M KBaJpaTa CyMMbI U pa3HOCTH

YMeHue onepupoBaTh MOHATUSMU: UYHCIOBOE DPABEHCTBO, YPAaBHEHUE C
OJHOI MEePEeMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
yMEHHE pelarh JIMHEHHBIE W KBaJpaTHbIE YpaBHEHUs, JPOOHO-
palMoHaIbHBIE YPABHEHUS C OTHOM MEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX
5 ypaBHEHHI, TUHEHHBIC HEPABEHCTBA M UX CHUCTEMBI, KBaJIpaTHbIC U JPOOHO-
palroOHaIbHBIE HEPABEHCTBA C OAHOW MEPEMEHHOW, B TOM YHCIE IPHU
pelIeHnH 3a1ad U3 JAPYrux NPEeAMETOB M IPAKTHUECKHUX 3ajjady; YMEHHE
UCIIOJIB30BaTh KOOPJAMHATHYIO NMPAMYIO U KOOPAWHATHYIO IUIOCKOCTH IS
n300pakeHNsl pellieHU ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUAMHU: (yHKIMSA, Tpapuk (QyHKIUH, HYIH
(GYHKINU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA, IMPOMEKYTKH BO3pacTaHUs,
yObIBaHUsI, HaumOOJbIIee W HaWMEHbIee 3HAYCHUS (YHKIMH, yMEHUE
ONEPHPOBATh TOHATHSIMU: TIpsMasi  MPOMOPIHUOHAIBHOCTh, JIMHEWHAsS
6 ¢ynkuus, KBagpaTHuHas (QyHKUUS, oOpaTHas MPONOPIMOHAIBLHOCTH,
napabosa, runepOoia; yMeHHUE CTPOUTh Tpaduku QyHKIUN, UCIIOTH30BATh
rpaduKy Ui ONPEAEICHUS CBOMCTB MPOIECCOB M 3aBUCHUMOCTEH, s
pelieHus 3agad M3 JIpPYruX Y4eOHBIX MPEAMETOB M pEajJbHOU >KU3HH,
yMEHHUE BBIpaXKaTh (HOpMysaMH 3aBUCUMOCTH MEXIY BEIIMYMHAMHU

7 YMenue OINCPHUPOBATH MOHATHUAMU: MOCJICIOBATCIILHOCTD, apI/Iq)MGTI/I‘-IGCKaH
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U TeoMeTpuYecKass IPOTrpecCHud; YMEHHE MHCIOJb30BaThb CBOMCTBA
NOCJIEI0BATENbHOCTEH, (POPMYJIBI CYMMBI M OOIIEr0 4ieHa MpU pPEIIeHUU
3aJa4, B TOM 4YHUCJIE 3aJa4 M3 JPYruxX y4eOHBIX MPEIMETOB U peaibHOU
KU3HU

YMeHue pemiath 3a/1a4u Pa3HbIX TUMOB (B TOM YKCJIE Ha MPOIEHTHI, JOIU U
4yacTH, JBWKEHUeE, paboTy, LIEHy TOBapOB M CTOUMOCTb MOKYIOK U YCIYT,
HAJIOTH, 3ala4dl ©3 OOJIACTH YIPABICHUS JHYHBIMH M CEMEHHBIMU
¢buHaHCaMM); YMEHUE COCTaBIISTh BBHIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CHUCTEMbl TO YCJIOBHMIO 3a/laud, HUCCJEJO0BATh IOJYUYEHHOE pEIICHHE W
OILICHUBATh MPABAONOI00HOCTh MOJYYEHHBIX PE3YJIbTaTOB

YMeHne onepupoBaTh MOHATHIMU: (UTYpa, TOYKA, OTPE3OK, MpsMasi, JIyd,
JOMaHas, Yroj, MHOTOYIOJbHHMK, TpPEyrojJbHHK, pPABHOOCAPEHHBIH U
PaBHOCTOPOHHUI TPEYrOJIbHHUKH, MPSMOYTOJIbHBIN TPEYroJbHHUK, MEIUaHa,
OuccekTpuca 51 BBICOTA TpeyroJIbHUKA, YETBIPEXYTOJILHUK,
napajiesiorpaMM, poMO, MPSMOYTOJIBHUK, KBaIPaT, TPANCIHsT; OKPY>KHOCTH,
KpYT, KacaTesbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYpaMU; yMEHUE
pemaTh 3aJa4i, B TOM YHCJIEC W3 TOBCEIHEBHOW XM3HHU, Ha HAXOXKICHHE
TeOMETPUYECKUX BEIMYMH C NMPUMEHEHHEM H3YYEHHBIX CBOMCTB uryp u
(dhakToB

10

YMeHHne omepupoBaTh TOHSATHSMH: PAaBEHCTBO (GUTYp, pPaBEHCTBO
TPCYIrOJIbHUKOB; MNAapaJUICJIbHOCTH W HNCPHCHAUKYIIAPHOCTHL MNPAMBIX, YI'OJI
MEXy MPSIMBIMH, TIEPIICHANKYIISIP, HAKIIOHHAS, IPOCKIHsI, mogodue Gpuryp,
HOI[OGHBIG TPCYIrOJIbHUKH, CHUMMCTPUSA OTHOCUTCIBHO TOYKH H HpHMOﬁ;
YMEHHE pAclo3HaBaTh pPAaBEHCTBO, CHUMMETPHI0O W Tomooue ¢uryp,
[apajuIeIbHOCTb U NEPIEHAUKYIIPHOCTD NPSIMBIX B OKPYKAIOILIEM MUPE

11

YMeHue ornepupoBaTh MOHATUSIMU: JUIMHA, PACCTOSHHE, Yroji (BeIMYMHA
yrila, CHHYC ¥ KOCHHYC yTJIa TPEYroJbHUKA), IJIOMIA b, YMECHUE OLICHUBATh
pa3Mepsl MPEIMETOB M 0OBEKTOB B OKPY)KAIOIIIEM MUPE; YMEHUE IPUMEHSATh
dbopMyIIBI IEpUMETpa U TUIOMIAIH MHOTOYTOJIbHUKOB, JUTHHBI OKPY>KHOCTH U
IUIOINAAM Kpyra, oObeMa MPSMOYTOJBHOTO Mapajulelenuesia; yMeHue
MPUMEHSATH MPU3HAKUA PABEHCTBA TPEYTOJIBLHUKOB, TEOPEMY O CYMME YTJIOB
TpeyroiabHuKa, TeopeMy Iludaropa, TpUrOHOMETPUYECKHUE COOTHOIICHUS
JUUIS1 BBIYMCIICHUS JJIMH, PACCTOSIHUM, ITONIaAeH

12

YMenne  u3zo0pakarb  IUIOCKME  (QUTYpl W HUX  KOMOWHAIWH,
MPOCTPAHCTBEHHBIE (QUTYpHl OT PYKH, C TOMOINBIO  YEPTEKHBIX
WHCTPYMEHTOB H DJIEKTPOHHBIX CPEACTB 0 TEKCTOBOMY WJIM CHMBOJIEHOMY
OTIHCaHHIO

13

YMeHHe OnepupoBaTh IMOHATUSAMU: IPSMOYIOJIbHAs CUCTEMa KOOPAMHAT;
KOOpAMHATBl TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOMU3BEACHHUE BEKTOPA Ha
YUCJIO, CKaJSIPHOE IIPOM3BEACHUE BEKTOPOB; YMEHHE MHCIIOJIb30BaTh
BEKTOPBl U KOOPJAMHATHI Ul MPEICTABICHUS JAaHHBIX W PEIICHUS 3a1ay, B
TOM YHCJI€ U3 JPYTUX YYEOHBIX NPEAMETOB U PEATbHOM KU3HU

14

YMeHI/Ie OHepI/IpOBaTB IIOHATUAMU: CTOJIGI/IKOBBIG nu prrOBbIe ,Z[I/IaI‘paMMBI,
Ta0IHIIBI, cpeHee apuPMEeTHIECKOe, MeInaHa, HauOOoIbIIIee U HANMEHBIIICE
3HAYECHUS, pa3Max  9YHCJIOBOTO Habopa; YMEHHE H3BIIEKATD,
UHTEPIPETHPOBATh M MPeoOpPa30BLIBATh HHPOPMAIIHIO, MPEACTABICHHYIO B
Tab/IMIaX ¥ Ha JuUarpaMMmax, OTPa)Kalol[yl0 CBOMCTBA U XapaKTEPUCTUKU
pEaTbHBIX TIPOIIECCOB W SBJICHHM, YMECHHE pAcCIO3HABaThb W3MCHYHUBBIC
BEJIMYUHBI B OKPYXKAIOIIEM MUPE

15

YMeHue omnepupoBaTh TOHATUSMHU: CIYYalHBIA ONBIT (CIy4YailHBIN
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OKCTIIEPUMEHT),  JJEMEHTAapHOE€  COOBITHE  (DJIEMEHTapHBIA  MCXON)
CJIy4aifHOTO OTIbITa, CIly4ailHOE COOBITHE, BEPOSTHOCTh COOBITHS; yMEHHE
HaXO/IUTh BEPOSTHOCTH CITyYaifHbIX COOBITHIA B OITBITAXC
PAaBHOBO3MOKHBIMU 3JICMCHTAPHBIMU CO6BITI/I}IMI/I; YMCHHUC pellIaTh 3aaa4un
METOZIOM OpPTraHW30BaHHOTO Iepedopa W C HCIOJIb30BAaHHEM IpaBUIIA
YMHOXXEHUS; YMEHHE OLCHHBATh BEPOSITHOCTU pEAIbHBIX COOBITUH U
SIBJICHHUI, TTOHUMAaTh POJIb MPAKTUYECKH JTOCTOBEPHBIX W MaJOBEPOSTHBIX
COOBITHII B OKPYXKAlOIIEeM MHpPE U B KU3HU; 3HAKOMCTBO C TIOHATHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIUX YHCET H €ro
POJIBIO B MACCOBLIX SIBJICHUAX

16

YMeHue BbIOMpATh MOIXOASIINN U3yYeHHBI METO JJISl PEUIeHUs 3aJ]lauu,
IPUBOJIUTH NPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPHUPOAC U
JKU3HU, paclo3HaBaTh IPOSIBICHUE 3aKOHOB MaTEMaTHUKU B MCKYCCTBE,
ONMCBHIBATh OTJICIIBHBIC BBINAIOIIMECS PE3YyJbTaThl, MOIYYCHHBIE B XOIE
pa3BUTHUsI MaTEMaTHKU KaK HayKH, IPUBOJIUTH MPUMEPHl MaTEMAaTHYECKUX
OTKPBITUN U UX aBTOPOB B OTEUECTBEHHOW Y BCEMUPHOUN UCTOPHUH
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IHEPEYEHb DJJIEMEHTOB COIEPKXAHUSA, HPOBEPJAEMBIX HA OI'9 IIO
MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

1 Uucna v BIYMCIICHUS

1.1 Harypanbubie u nenbie ynucna. [Ipu3sHaku AeIMMOCTH HEIbIX YHCel

12 OOBIKHOBEHHBIE U JECSITHUYHBIE OPOOH, MPOLEHThI, OECKOHEUHBIE MEPHUOINYECKHE
apobu

1.3 ParmonanbHele unciaa. ApudMeTHIECcKUe Onepalyy ¢ paliOHAIbHBIMU YUCIaMHU

1.4 JleiicTButenpHbIC Yricia. ApudMeTHdecKue onepamnny ¢ AeHCTBUTEIbHBIMU YHCIAMU

15 HpI/IGJII/I)KéIiHHe BBIYHMCIICHHUS, IPABUIIA OKPYTJIICHUS, TPUKUJIKA U OLIEHKA pe3yibTaTa
BBIYMCIICHUI

2 AnreOpandecKkue BhIpaKEHUS

2.1 BbykBeHHbIe BbIpaKeHUs (BBIPAKCHHS C TIEPEMEHHBIMH )

29 Crenenb ¢ nenbiM nokazareseM. CTeneHb ¢ pallMoOHaIbHBIM Moka3zaTteneM. CBOMCTBa
CTENEHU

2.3 MHorousieHsl

2.4 Anrebpanueckas 1poob

25 Apudmernueckuit KOpCHE HaTypaibHOH creneHu. [leiicTBusac apudmerndyeckumu
KOPHSIMHM HATYPAJIbHOW CTEIIEHU
YpaBHEHUS 1 HEPABEHCTBA

3.1 Ienwie u poOHO-panoHaIbHbIE YpaBHEeHUs. CUCTEMBI U COBOKYITHOCTH YPAaBHCHHI

39 Lensle u napoOHO-palMoHanbHbIE HepaBeHCTBA. CHCTEMbl M COBOKYIHOCTH
HEPABEHCTB

3.3 Perrenne TeKCTOBBIX 3a/1a4

4 UucoBble OClIeI0BATEIbHOCTH

4.1 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATEILHOCTEH

4.2 Apudmerndeckas U reoMmeTpudeckas nporpeccuu. @opmysa CI0KHBIX TPOIICHTOB

5 DyHKIHH
@ynkius, cnocoOsl 3aganus GyHkuud. ['paduk pynkuun. O6nacTs onpeneaeHus 1

51 MHOKeCTBO 3HaueHHi ¢yHkuuu. Hymu @ynkuuu. [IpomMexyTku 3HaKOMOCTOSHCTBA.
[TpoMexyTku MOHOTOHHOCTH (yHKIMUA. MaKCUMyMbl U MHUHUMYMBI (DYHKITUH.
Haubonbiiee u HanmeHblllee 3HaUeHne QYHKINUN Ha IPOMEKYTKE

6 KoopanHatel Ha psiMO# ¥ TIJIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlekapTOBBI KOOPIMHATHI HA TIJIOCKOCTH

7 I'eomeTrpus

7.1 ['eomerpuueckne GUrypsl u UX CBOMCTBA

7.2 TpeyrogbHUK

7.3 MHOroyrojabsHUKH

7.4 OKpY’>KHOCTb M KPYT

7.5 M3MepeHnne reoMeTprui4eCcKiX BETUINH

7.6 BekTopsbl Ha 1I10CKOCTH

8 BeposiTHOCTB U cTaTucTHKa
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8.1

OmnuncarenbHas CTaTHCTHKA

8.2 BepositHOCTB

8.3 KomOunaropuka
8.4 MHoxecTBa

8.5 I'padmr
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIIECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 1J151 YYHEHUKA
Anrebpa 7.Maxkapsrues 10.H., Munmtok H.I' u 1p nox penaxiueii TensikoBckoro C.A. IIpocBerienue

METOANYECKHUE MATEPUAJIBI IJISI YUUTEJIA
Maremaruka. Anredpa 7. Yriu. ypoenb .MakaperueB FO.H., Munmiok H.I' m ap monm penakmueit
TensikoBckoro C.A. [IpocBemienue

HOUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU HHTEPHET
o Ksaaurt (http://www.kvant.info)
e [lopran Math.ru (http://www.math.ru/)
e Bcs AJIeMEHTapHas MaTeMaTHKa: Cpennsis MaTeMaTHIecKas WHTEPHET-IIKOJIa
(http://www.bymath.net)
e MaremMatika B TIOMOIIb IIKOJBHHKY U CTYIAEHTY (TecThl MmO MaTemaTuke online)
(http://www.mathtest.ru)

IIpunoxenns. O6pa3ubl KOHTPOJIBLHBIX PadoOT.

KonTtpoabsnas pabora Nel BeipaskeHne 1 MHOKeCTBO €ro 3HaA4YeHHU I

Bapumaurt 1

1. 3anMImuHuTe B BUAEe BhHIPpA*KeHHA IPOH3BeJeHHEe YacTHOro IlepeMeH-
HBIX @ 1 b 1 UX CyMMBEI.

2. Nasm MHOMkecTBa A = {x|x € Z, x> < 9} n B = {x|x € Z, |x| < 8}.
BB}IEI‘&TB 3TH MHOXeCTBa IIepevdHCITIeHHeM. K-BROE H3 BRICKA3RIBA-
HHUIl BepHO: A © B nnu B © A? HaobpasuTe CBA3L MeMAY 3THMHU
MHOXEeCTBaAaMH C NMOMOIIBI0 KPYros Jiinepa.

2 T
1 — |: 1—
[ 5+23J 18

3. HaiiauTe 3HAYEeHHEe BBIPAXKEHUSA . KakoMy m3

5 7 2
3 ek | B
[s s) 3
MHOMECTB N, Z nnu Q INIPpHHALIEHHWUT 3HAYEeHHE 3TOr0 BbIDaie-

HUAAT?
4. CpaBHHTe 3HaAYeHHUS BhIDaX*KeHHI

5 - S(x_5 -
[x-i— 6][1: ﬁ]ﬂx+6[x 6] opH x 9.

a — 2a?

5. CocrasbTe TAOAUIY 3HAYEHHUIH BEIpaKeHHA 1—”
- |la

OJIA BCeX Ie-

JABIX 3HAYEeHUH nNepeMeHHON a, YIOBJETBOPSOIHMUX HEepPABEHCTBY
la| < 3, ¢ marom 1. IIpu KaKuXx 3HAYEHUAX NEPEMEHHON BbIpaXe-
HHe He MMeeT cMmbicna?
6. HUssBecTtHO, uTOo @ + b = -1, ¢ = 3. Haiinure:
a+ b

a)a +b— 12c; 0) T
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KonTpoabHas padora Ne2 OnHo4s1eHbI

1.

Bapwuwanurt 1

BriuucauTe:

3 3

2 2 2
R | == § Em = T Ul s e gt M 5
) ( 3] s ) (-8)" - (-1)

BrimonHHTE YMHOMEHHEe CTEINeHe:
a)a'” - a®*'; ©6)a'"- a; B)a-a”-a*,neZ,n=0.
BrInonuuTe geneHHe CTEHNeHEe :
a)a® :a'"; 6)a**:a;: Bla:a'":a",. ne€Z,0< n < 4.

BosBegHuTe cTelleHb B CTEIIEHB:
a) (a')™; 6) ((@a)?®),neZ, n=>0.

HaliaunTe sHAUYeHHEe BLIDAXKEHHA:
126 5% - 125
a) 3 .an° O T -
VnpocTTe BhIpaM eHHe:
0 e ol 6) Cx"y*) - (XY, neZ,n > 0.
VEKa)xHuTe BCe HATYPaAbHLIC 3HAYEHHUA NepeMeHHRIX /M ¥ N, IPH KO-
TOPLIX cTeneHb ogHouneHa —6%y*"y" pasua 5.
IIpy KAKMX 3HAYEHHUAX X BEPHO PABEHCTBO:
ay (—3)y'*~"'=1; 6) (—3)* -1 = -3?
HoxaxuTe, uTO 3HAYeHMe BhipaykeHusa 91'° + 42'° — 85" genurcsa
Ha 10.

KonTtpoabHnas padora Ne3 MHoro41eHb!

BapwaunTt 1

YopocTruTe BhIpAXKeHHe:

a) (a2 — 2a + 6) — (a — 2a?); 6) 2a’b(a + 3b) — 3a?b(a — 2b).
SamMeHHTe BrIpa>xkeHHe NM MHOTOUYIEHOM TAaK, YTOOLI MOJYUYMIOCH
TOMIECTBO:

ay M + (2xy + x?) = 2x® + xy — 2y2%;

6) M — (x*— 2xy + By*) = x* + xy — Y.

OT DpuCcTaHHA BHH3 I[I0 TEeUYEHHIO PEeKH OTOLIEJI KaTep, a Yyepes 3 4
IIOCJie 3TOr0O NPOTHE TedYeHH:A PeKH oTolues BTopoil katep. CoberT-
BEHHAaA CKOPOCTh KAMAOI0 KaTepa paBHA U KM/4, CKOPOCTb Teude-
HHA PEKH — W KMm/4.

3anuinuTe B BUOEe BHIPAYKEHHHA, KAKOBO OVAET PACCTOAHHME MEXIY
KaTepaMH 4Yepesd 2 4 IIOCJe Ha4YajJa ABHIKeHHSA BTOPOrO KaTepa.
HoxkasxkuTe, 4TO BehlpayxkeHnue 2x(3 — x) — (x + 1) x + 5) + 4 npuuu-
MaeT JHINL OTPHIIATEJbHbIE 3HAYEHHA.

¥npocruTre BrIpaxkesue (x — 1) (x* + x + 1)}(x®* + 1) + 1 1 mafiguTe
ero 3Ha4YeHHe NPDH TAKHMX 3HAYEeHHAX NepeMeHHOH, ANA KOTOPLIX
BEepHO paBeHCTBO |x| = 2.

IIpuseauTe muHorounen 456 - ab + (—1)2°2 . p - (—a)® — a - (—2b)* —
— a®b + (—ab)a ¥k cTaEmAapTHOMY BHAY M HaHAWMTE ero sHadeHHe IPH
a=—-2,b=1"17.

Hauno maOMXKecTtBO A = {0; 1; —1; 2; —2; 3; —3; 4; ...; 2003}. Crone-

KO dJeMeHTOB COJepXHMT 3TO MHO(ecTBO?

KonTpoabHast padora Ne4 YpaBHeHnust
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Bapunanut 1

Pemure ypasHeHUe:!
a) 19x —~ (8x — 4)=4(bx — 1); 6) 4(0,25x — 6) = 8(0,125x + 3).
OnxuHa U3 CTOPOH TPeyroJbHUKA HA 2 CM MeHbllle Apyroi u B 2 pasa
MeHbllle TpeThell. HaliiuTe cTOPOHBI TpEeyroJbHHKA, €CJIH ero mne-
puMeTp paBeH 22 cMm.
HajizuTe MHOXeCTBO KODHeil YpaBHeHHA:
a) (2x + 3)(4x - 3) - 2x(4dx + 1) - 17T = 0;
6) e O T oL

4 3
Ha oxzHOM ckaaze 185 T yras, a Ha apyrom — 237 T. IlepBbii
CKJIAJ OTNYCKAaJ exejaHeBHO mo 15 T yraa, a Bropoii — mo 18 T.
Yepes ckoanbKO AHEH HAa BTOPOM CKJaje yriada Oyzer B moaTopa pasa
fonsine, yeM HAa NMepBOM?

IIpu xakoMm 3HaYEeHUM NMapaMeTpa @ ypaBHeHHA 3x — 3 =T + x Hu
a — 3x = 1 paBHOCHJILHEI?

IIpn xaxkux 3HaYeHUAX m U n ypaBHenue (m — 2)x = n + 1 umeer
feckoHEeYHOe MHOMECTBO KOpHe#?

Cobpanu 100 kr rpuboB, BIaXXHOCTh KOTOPhIX cocTtaBuaa 99%.
Korpa rpuber nmoficyIINAN, MX BJAXXHOCTH cCHHU3HJachk 0 98%.
Kakoit crana ux macca?

KonTpoabHas padora NeS PazjioxkeHue MHOTO4IeHOB HA MHOKHTEJIH

Bapwanrt 1

. Pasnoxure Ha MHOMKHTENH BhIDa)KeHHE:

a) 10x — 5x2;

6) 2x — 8y — ax + 4ay;

B) 4(5 — x)* — 3(x — 5).

HailiguTe 3HaYeHHe BRIpAXXKeHUS HamboJsee PallMOHAJIBHBIM CIIOCO-
Bom:

0,382 + 1,42 - 0,38 + 1,8 - 4,62.

HaijiguTe BCe NPOCTHIE AeNHUTENH 3HAYEHHA BeIpaykeHusa 10° — 154,
Haiinure MHOMECTBO KOPHeil YypaBHEeHHSA:

a) Txt—x=0;

6) (6 — 2x)* =3x — 9;

B) 2x% — 8x* + 5x — 20 = 0.

PazHocTs ABYX HATYPANBHBLIX 4YMCceJ paBHa 1, a X NMpoU3BeJleHUe
paBHO 42. HalifuTe CyMMy 3THX YHCeJ.

CpaBHHTe MeHBIIUH KOpeHb ypaBHeHHUA x° — 6x + 5 = 0 ¢ Goas-
MM KOPHeM ypaBHeHMA X - x| — 2x = 0.

PemuTe ypasHeHue (a® + 4a)- x = a + 5x + 5 OTHOCHTENBHO mepe-
MEeHHOH X B 3aBHCHMOCTH OT IapaMeTpa a.
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KonTposbHas padora Ne6 @opmyJibl COKPAIIEHHOT0 YMHOKEHUS

Bapwmwant 1

IIpeobpaayiTe BhIpa*xXeHHe B MHOI'OYJIEH:

a) (3x — a)(a + 3x); r) (8x — y + 2)%

6) (3x — a)?; o) (3x — y}9x? + 3xy + y?).
B) (3x — a)’;

PaznoXuTe Ha MHOMXHTENH BhIpakKeHHe:

a) 144a® — 49b%; r) a® - 3a®2 + 38a — 1;

6) 4x? + 49y* + 28xy; a) a® + 128b°.

B) 64x® + 2T7y?;

IIpu Kakux 3HAYEHUAX NepeMeHHOH 3HAYeHMA BhIpaXXeHuit x(x + 2)
¥ (x — 4)(x + 4) paBaE1?

HaiiauTe 3HaYeHue BhIpaxkeHusa al(a + b)? + 2a(a? + %) — a(a — b)?
npu a =2,5u b=0,5.

Pemure ypaBHeHUEe:

a)(x — 3)(x*+ 38x + 9) — x(x + B)(x — 5) = 23;

6) dx(x + 4) + x> + 64 = 0.

PasnoykuTe HA MHOMHUTENH BhipaXeHHe:

a) a2 + b? + ¢ + 2ab — 2bc — 2ac; 6)9x® — 3x2+ 3x — 1.
JokarxuTe, 4TO MHOrouJaeH x°> — 4x + y* — 4y + 9 npu mobux 3HA-
YeHHAX BXOAAIIMX B HEro NnepeMeHHBIX NPHHHMAET I0JIOMKHTEeNb-
Hble 3HAYEeHHH.

KonTpoabHas padora Ne7 @yHKuuun

BapwmanTt 1

. Hainure sHavenue HyHKIIHMH!:

a)y=x*—5x+ 3npa x=-1;
3t + 2 1

T npnt=5.

HajinuTe KOOpAMHATHE TOUeK MepecedYeHHs rpaduka GyHKIIHH
y = 36x — 18 ¢ ocaMu KOOPAHHAT.
B omgHO#l cucTeme KOOPAMHAT moctpoiite rpaduku QyHKUHH

Gy =

y=—%x+2,y=—lny=—2,5x.

3apaiite hdopMyJIOi NPpAMYIO INPONOPIHMOHANBHOCTL, €CJIM €e rpa-
duK npoxoguT Yepe3 Touky M(—1; 4).
HaiinuTe KOOpAMHATEI TOYKH NepecedyeHHA rpadMKoB dyHKIIMIA
y= o y=3x — b.

2
3anpaiiTe hopmyoi auHeHYIO QYHKIHIO, rpadUMK KOTOPOH napaJ-
aenex rpabury dysruuu y = 2x + 2004 1 nepecekaercs ¢ rpacdu-
KoM DyHKIHMH ¥ = x — 3 B TOUKe, JerKalllell Ha OCH OpAMHAT.
HaifignTe KoOpAMHATHEI TOYKH, Yepe3 KOTOPYIO NMPOXoAAT rpadMKH
dbyaxkumit y = 2 — k — kx npm n1106bIX 3HAYEHUAX napamerpa k.

KonTpoabHas padora Ne§ CucreMbl JTMHEHBIX YPABHEHH.
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Bapwanunr 1

Pemiute cucremMy YpaBHeHHI M BBIMOJHHUTE MPOBEPKY:

3x +y=1"17,
9x — 4y = -T.

Haiiaure 3HayeHue BhIpaXKeHUA a’ + b?, ecaiu umasecTHo, uTo (a; b) —
x — 3y = 6,

2y — 5x = —4.

He BLIinOoJHSAA NOCTPOEHHI, HANAMTE KOOPAHMHATEI TOYKH Iepece-

YyeHHuA rpaduKoB ypaBHeHHUH T B I L)

4 5 15 12
MoTopHasa Joaka MPOLILIA ITO TeYeHHIO peKH 8 KM, a MPOTHB Tede-
HUS — 3 KM, 3aTpaTHB Ha Bech nyTh 45 muH. Haiiaure cobcTBen-
HYIO CKOPOCTH JIOAKH, €CJIH CKOPOCTE TeYeHHWs PeKH paBHa 2 KM/4.
3anuuuTe ypaBHeHue npamoil ax + by = ¢ (rae a, b, ¢ — uenwle
YyHcaa), npoxoasuie yeped rouky M(2; —5) v N(0; —2).
Haiiaure Bce 3HAYEHHA P, IPH KOTOPBIX CHCTEMA

pPellIeHHe CHCTEeMEl YPaBHEHHH {

x—-—y=1, .
x— youBpl =2 HE HMEeT pPelleHHH.
Tpu kamMenupuka (pasHOi KBANHMPHKALIMH) BELJIOMHIN KHMPIIHYHYIO
CTeHY, NpUuyYeM nepBhiii KamMeHIInK paboran 6 4, Bropoit — 4 u,
a rperuit — 7 4. Ecaum 661 nepsbiit kameniguk paboran 4 u, BTO-

poit — 2 4, a TpeTHH — 5 4, TO OHM BBIMOJHHUIH GBI -g— Bceit pabo-

TEI. 38 CKOJIBKO YAC0OB KAMEHIIIMKH 3aKO0OHYHJIH ﬁhl KJIlagKy, ecJIH
61 oHu paboTanu BCce BMecCTe OOHO H TO e BpeMsa?
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