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PaGouasi nporpamma
yueOHOro Kypca «Ajaredpa» (yriry0JieHHbIH YPOBEHb)
MJI o0y4yarommxes 7-9 kiaaccoB

IHOACHUTEJIbBHAS 3AIINCKA

AnreOpa sIBIsIETCS OJHUM M3 OTIOPHBIX KYPCOB OCHOBHOTO 0OIIEero 0Opa3oBaHUs: OHA 00ECIICUMBAET
U3YyYEHUE JIPYIMX IUCHUIUIMH KaK €CTeCTBEHHO-HAyYHOTO, TaK M T'YMAaHUTApPHOTO IIMKJIOB, €€ OCBOCHHE
HE0OX0IMMO Ui MPOJOJDKEHUs 00pa3oBaHUsA M Ui MOBCETHEBHOM ku3HU. Pa3Buthe y oOyuaromuxcs
HayYHBIX [IPEICTABICHHUM O TPOUCXOKACHNUN U CYIIIHOCTH alredpandeckux adCcTpakiiuii, cnocobe oTpaskeHus
MaTeMaTHYeCKOW HAyKOW SBJIECHUW W TPOIECCOB B MPHUPOJE W OOMIECTBE, POJIU MaTEMaTHYECKOTO
MOJENUPOBAaHUS B HAYYHOM [IO3HAHUM M B TPAKTHKE CMOCOOCTBYeT (OPMHUPOBAHUIO HAYYHOTO
MHPOBO33PEHHUS U KAUECTB MBIIIICHUS, HEOOXOUMBIX JUIsl aJanTallud B COBPEMEHHOM LIU(PPOBOM OOIIIECTBE.
N3yuenue anrebpsl obecriedynBaeT pa3BUTHE YMEHUsI HAOII0AaTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KpPUTUYHOCTH MBIIUIEHUS, CIIOCOOHOCTH apryMEHTUPOBAaHHO OOOCHOBBIBaTH CBOM JICHCTBUS,
BBIBOJIbI, OopMyIHpoBaTh yrBepxkaeHus. OcBoeHrne Kypca anreOpbl oOecreynBaeT pa3BUTHE JIOTUUECKOTO
MBIILJICHUS] 00Yy4YaIOUIUXCs: OHM MCHOJb3YIOT ACTYKTUBHBIE U MHIYKTUBHBIE pacCyXIeHus, 00o0iieHue u
KOHKpETH3allui, abcTparupoBaHue U aHajoruto. OO0yueHue anredpe mpesanosaraeT 3HAYUTEIbHBIA 00BEM
CaMOCTOSITENIbHOM ~ JeSITeIbHOCTH ~ OOy4alomMXcs, IOSTOMY CaMOCTOATEIbHOE  pelleHHe  3ajaad
00y4aroUMMuUcs SBJSETCS peann3alueil JesiTeIbHOCTHOTO MPUHILIKIIA O0yUYSHHUSI.

B crpykType mporpammel yueOHOTO Kypca «Anredpa» yriyO0ia€HHOTO W3YYEeHHs] OCHOBHOE MECTO
3aHUMAIOT COJIEPKATEIbHO-METOIUUECKHE JIMHNU: «HrCIa U BBIYUCIIEHU», «ANreOpandecKue BhIPaKeHUs»,
«YpaBHEHMSI U HepaBeHCTBay, «DyHKkuMW». Kaxkmas u3 3THX COAEPKATEIbHO-METOJAUYECKUX JIMHUN
pa3BHUBaeTCs Ha MPOTSHKEHUU TPEX JIET U3YYEHHUs Kypca, B3aUMOJICHCTBYS C APYTUMU €ro JMHUAMU. B xoze
U3Y4YeHUS Kypca OOyJaromumcs MPUXOAUTCA JIOTMYECKU PpacCyXJaTh, HCIOIb30BaTh TEOPETHKO-
MHO>KECTBEHHBIH SI3bIK. B CBsI3U ¢ 3THM B mporpamMmy y4yeOHOro Kypca «Anredpa» BKIIOUYEHBI HEKOTOPhIE
OCHOBBI JIOTWKH, TpEACTAaBICHHbIE BO BCEX OCHOBHBIX pa3fefiax MaTeMaTH4YecKoro o0pa3oBaHUs H
CHOCOOCTBYIOUIME OBJAJACHUIO OOYYalolIMMHCS OCHOB YHHMBEPCAIbHOIO MAaTEMaTHYECKOTO  S3bIKA.
ConepxarenmbHOH M CTPYKTYpPHOW OCOOCHHOCTBIO y4eOHOTO Kypca «Anrebpa» SBISETCS  €ro
MHTETPUPOBAHHBIN XapakTep.

Conepxxanve JMHUM «YuCna M BBIYUCICHUSD CIY’)KUT OCHOBOW JUIS JAJIBHEHMIIET0 W3Y4EHUS
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y 00YUaIOIIUXCS JIOTUYECKOTO MBILIUICHUS, (OPMUPOBAHUIO YMEHUS
MOJIb30BAThCS AITOPUTMAMM, a Takke MPUOOPETEHUIO0 TMPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX IS
MOBCETHEBHOM KM3HU. Pa3BuTHE MOHATHS O YKClie HA YPOBHE OCHOBHOTO 00IIEro oOpa3zoBaHUs CBSI3aHO C
paloHaIbHBIMU U HppalOHATIBHBIMU YHCIIaMHU, (OPMUPOBAHHEM MPEACTABICHUN O IEHCTBUTEIHLHOM
yiciie. 3aBeplieHre OCBOCHUS YHCIOBON JTMHUM OTHECEHO K CpeIHEMY 00I1IeMy 00pa30BaHHUIo.

Conepxkanue IBYX aireOpanuyecKux JIUHUN — «AnreOpandeckue BBIpAXEHUS» W «YpaBHECHHS W
HEPaBEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Y O0YUAIOIIUXCS MAaTEMAaTHYECKOTO armapara, Heo0X0IuMOro
JUIS pellieHus 3a/1a4 MaTeMaTUKH, CMEXHBIX TPEIMETOB U OKpYXkaroliei peanbHocTH. Ha ypoBHE OCHOBHOTO
obmiero oOpa3oBaHUs y4eOHBIN MaTepHall TPYNIUPYETCS BOKPYT pallMOHAIBHBIX BBIpaXeHHH. AnreOpa
JIEMOHCTPHUPYET 3HAU€HHWE MaTEeMaTUKU Kak s3bIKa JUIsl TOCTPOCHUS MAaTeMaTUYeCKUX MOJeNied, ONMUCaHus
MIPOLIECCOB U SIBJICHUHN peanbHOTO Mupa. B 3agaun oO0ydeHus anredpe BXOAAT TakKe AajbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO MBINIJICHUS, HEOOXOJMMOro, B YAaCTHOCTH, A OCBOEHHS Kypca WH(OpPMAaTUKH, U
OBJIaJICHUE HaBbIKaMU JIEAYKTUBHBIX paccyxkaeHuil. [IpeoOpa3oBanne cUMBOJBHBIX (OpPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaKeHUs, CIOCOOHOCTEN K MaTeMaTHYeCKOMY TBOPYECTBY.

Copepxanne QyHKIMOHAIBHO-TpapUUeCKON JTMHUN HAIEJIEHO Ha MOJydyeHHe 00yJarolIMMUCs 3HAHHUHA
0 (QYHKIHMSAX KaK BaKHEHIIEeW MaTeMaTH4eCKOW MOJENH JUIsl OMUCAHHUS M HCCIeNOBaHUS Pa3HOOOpa3HBIX
MPOLIECCOB M SIBJIGHUH B mpupoje U obmectBe. M3yuenue wmatepuana cCrnocoOCTBYET pa3BUTHIO Y
oOyyarouuxcs YMEHHS HCIOJIb30BATh pAa3IMYHbIE BBIPA3UTENbHBIE CpPEACTBA S3bIKA MaTEeMaTUKH —



CIIOBECHOT0, CHMBOJINYECKOTO, Tpaduyeckoro, BHOCUT BKJIaJ B (OpPMUPOBAHUE MPEACTABIECHUN O POJHU
MaTeMaTHKHU B Pa3BUTHH LIUBUIU3ALUU U KYIbTYpHI.

YrnyOn€HHbI Kypc anreOpbl XapaKTepU3yeTcsl H3Y4YE€HHUEM JOMOJIHHUTEIBHOTO TEOPETUYECKOTO
amnmapara ¥ CBSI3aHHBIX C HUIM METOJIOB pelIeHus 3a1a4. AnreOpa sBiseTcs SA3bIKOM JJIsl OMHCAaHUs O0BEKTOB
U 3aKOHOMEpPHOCTEW, CIIY)KUT OCHOBOM MaTeMaTHueckoro mojenupoBaHus. [Ipm sTom camMu OOBEKTHI
MaTeMaTHYeCKUX YMO3AKIIOUeHHH W MPUHATHIE B anredpe mpaBuiia UX KOHCTPYUPOBAHMS CIIOCOOCTBYIOT
(dbopMHUpOBaHHIO YMEHHI 000CHOBBIBATh U JJOKA3bIBATh CY>KJCHHS, pA3BUBAIOT MAaTEMaTUYECKYI0 HHTYHIIHIO,
KpaTKO M HAIJISITHO PAcKpbIBAIOT MEXaHU3M JIOTUYECKUX IMOCTPOEHUN U ydaT UX MPUMEHEHUI0. TeM cambiM
anrebpa 3aHMMaeT OJHO U3 BEIyIUX MecT B (OPMUPOBAHUU HAYYHO-TEOPETUYECKOTO MBIIUICHUS
00yJaronuxcs.

PaGouas mporpamma cocrapiieHa ¢ y4€TOM MPOrPAMMbI BOCIIUTAHUSI.

CornacHo yueOHOMY TUTaHy B 7—9 Kitaccax M3y4aeTcst yaeOHbIN Kypc «Anredpa, KOTOPBIA BKIOYAET
CIIEyIOIIME OCHOBHBIE pa3fienibl cofepxaHus: «Yucina U BBIYMCICHUSNY, «AJredpanyecKkue BhIPAXKEHUS,
«YpaBHEHUS U HEPABEHCTBAY, «DYHKIIUM.

Ha m3yuenue ydgeOHOTO Kypca «Anredpa» otBoautcs 408 vacoB: B 7 kiacce — 136 dacoB (4 daca B
HeJeno), B 8 kitacce — 136 yacos (4 yaca B Henenio), B 9 kimacce — 136 gacoB (4 yaca B HEJEINio).



COJEPKAHUE OBYYEHUA
7 KJIACC

Yucsaa v BIYUCTICHUS

Panmonaneuble yncna. CpaBHeHUE, YIOPSAIOYMBaHUE U apudMeTHYecKue NEHCTBUS C palliOHAIbHBIMU
gyucnamu. Yucnosas npsiMasi, MOyJb YHCIIA.

CreneHb ¢ HaTypaJbHBIM TOKa3aTesieM U €€ CBOWMCTBA. 3allUMCh YUCJIA B JCCATUYHOW MO3UIIMOHHOMN
CUCTEME CUHCIICHUSI.

Pemenne TekcToBBIX 3ama4 apudMeTHUECKUM criocoOoM. Penrenue 3agad u3 peaabHOM MPAKTUKHA Ha
4acTu, Ha ApoOU, Ha IPOLEHTHI, IPUMEHEHNE OTHOLLIEHUH U MPOTIOPIUI TPU PELICHUH 3a]1a4, PellIeHue 3a/1a4
Ha JBIKEHHUE, paboTy, MOKYIKH, HaJOTH.

HemumocTs 1enbix unces. CBOMCTBA ACTMMOCTH.

[Ipocteie u coctaBHbie yncna. YETHbIE U HeUETHBIE yncha. [Ipusnaku ngenumocty Ha 2, 4, 8, 5, 3, 6, 9,
10, 11. [Ipu3Haku AEIUMOCTH CyMMbI U TPOU3BEACHUS LEbIX YUCEN MPU PEUICHUH 337a4 C MPAKTUYECKUM
coJiep>KaHuEM.

HanGonpimii o0muii 1enuTens 1 HauMeHblIee 00I1ee KpaTHOe ABYX Yncell. B3auMHO mpocCThIe YHca.
Anroput™m EBknuaa.

Jlenenne ¢ octaTkoM. AprudMeTHYECKUE OTIepaIliy HaJl OCTaTKaMH.

AsredOpanyeckue BbIpasKeHU s

Bripaxkenue ¢ nepeMeHHbIMH. 3HaUCHHE BbIpaXEHUs ¢ epeMeHHbIMU. [IpencraBieHe 3aBUCUMOCTH
MEXy BEJIMYUHAMU B BUI€ (GOPMYIIBI.

ToxnectBo. ToxmecTBeHHBbIE TpeoOpa3oBaHMs aNreOpandecKux BbIpaKeHHH. Jloka3aTenbcTBO
TOXJIECTB.

Onnounensl. OgHOWIEH cTaHAApPTHOTO BUIa. CTENEHb OTHOYJICHA.

Muorounensl. MHorowsieH craHgapTHoro Bupaa. CreneHb MHorousieHa. ClokeHue, BBIYMTAHUE,
YMHOKEHHE M JeJeHue MHorowieHoB. IIpeoOpa3zoBanue 1enoro BbIpakeHHs B MHorowieH. KopHu
MHOTOYJICHA.

Dopmysbl COKpAIIEHHOTO YMHOKEHHUS: KBaJApaT CyMMBbl U KBaJpaT pa3HOCTH JIBYX BBIPaKEHHMH, KyO
CYMMBI U KyO pa3HOCTHU JIBYX BBIPa)KEHUM, Pa3HOCTh KBAJPATOB JABYX BbIPAKEHUH, MPOU3BEICHHE PAa3HOCTH
Y CYyMMBI JIBYX BBIPQ&KEHHUH, CyMMa 1 pa3HOCTh KyOOB JIBYX BBIPa)KEHUI.

Pasnoxenne MHOrowieHa Ha MHOXXWTEIW. BhIHeceHHE OOIIEro MHOXKUTEIS 3a CKOOKH. Metoxn
TPYIIHUPOBKH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHenue ¢ onHoi nepemeHHoM. Kopenb ypaBHeHus. CBOMCTBA ypaBHEHUN C OJIHOW MEPEMEHHOIA.
PaBHOCHIIBHOCTB ypaBHEHU. Y paBHEHHE KaK MaTEMAaTHYECKas MOJENb PEaIbHON CUTYAIUH.

JluHeitHoe ypaBHEHHWE € OJHOM mNepeMeHHOW. Uuciao KOopHEW JHUHEHHOTO ypaBHEHUdA. PemieHue
TEKCTOBBIX 3a/1a4 C MOMOIIbIO JUHEUHBIX YpaBHEHUW. JINHEHHOE ypaBHEHUE, COJIEpHkKaIEe 3HAK MOTyJIS.

VYpaBHeHue ¢ 1BymMs iepeMeHHbIMU. [ paduik TMHEHHOTO ypaBHEHUS C ABYMS epeMeHHBIMHA. CHCTEMBI
JUHEWHBIX YpPaBHCHUH C JBYyMsl TEPEMEHHBIMU. ['paduyeckuii MeToj pEIIeHUs CHUCTEMbl JIMHEHHBIX
YpaBHEHUM C JBYMsI MEPEMEHHbIMH. PellleHue cUCcTeM JIMHEHHBIX YPAaBHEHHH C JBYMSI NEPEMEHHBIMU
METO/I0OM MOJICTAHOBKH U METOJIOM cJiokeHus. CucreMa JBYX JIMHEWHBIX YpaBHEHUH C IByMsl IEpEMEHHBIMU
KaK MOJIeJIb peaJIbHOM CUTYalIUU.

DyHKUUHA

Koopnunara Touku Ha npsiMmod. YUucnoBele npoMexyTku. PaccTosiHme Mexay IBYMsI TOYKaMH
KOOPJIMHATHOU MPSIMOHA.

[IpsimoyrosnpHas cucremMa KoopAuHaT. AOciycca U OpJuHaTa TOYKM Ha KOOPAMHATHOM IJIOCKOCTH.
[Tpumepsl rpadukoB, 3aaaHHBIX hopmynamu. UTeHne rpagukoB pealbHBIX 3aBUCUMOCTEH.



@OyHKIIMOHATIBHBIC 3aBUCHMOCTH Mexay BennduHamu. [loHsatue ¢yHknun. @OyHKOHS —Kak
MaTeMaTH4eckass MOJeNb peanbHoro mporecca. OOmacTp omnpeAescHus W 00JacTh 3HAYCHUW (DYHKITUH.
Cnoco0On1 3amanus (pyakuuu. ['paduk (yakumum. TloHATHS MakcCUMymMa W MHHHUMYMa, BO3pacTaHUS H
yOBIBaHUS HAa MIPUMEPaAX PEATbHBIX 3aBUCHMOCTEH.

Jlunetinas pynkuwms, eé cBoiictBa. ['paduk nunentHo# pynkuuu. ['paduk dynkun y = |x|. Kycouno-
3a/IaHHbIC (DYHKITHH.

8 KVIACC

Yucsia v BIYUCTICHUSA

KBagpatueie kopHu. ApudmeTndeckuii KBaJpaTHBIH KOpPeHb H ero cBoictBa. [loHsTue
WppalMoOHAIbHOrO yucna. JledcTBust ¢ uUppauyMoHaNbHbIMM  yuciamMu. CBoWCTBAa JEHUCTBUH €
UppaltMoHaTbHBIMU yuciiaMy. CpaBHEHHE UPPALIMOHAIBHBIX YHCETT.

[IpencraBieHuss O pacCHIMPEHHUSX YHCIOBBIX MHOXECTB. MHOXECTBAa HaTypallbHBIX, LEJbIX,
paloHaIbHBIX, NeHCTBUTENbHBIX unced. CpaBHeHHE uncen. YucIoBble MPOMEKYTKH.

HetictBusa ¢ ocratkamu. OctaTku creneHed. [IpuMeHeHre 0cTaTkoB K peIICHUI0 YPAaBHEHUM B LIEJIBIX
YHcliaX U TEKCTOBBIX 3a7ad.

Pa3mepbl OOBEKTOB OKpPYKAIOLIErO0 MHpA, JAIUTEIBHOCTh IIPOIECCOB B OKPYKAIOLIEM MHpE.
CrangapTHbIN BUI YUCIIA.

AsredOpanyeckue BbIpasKeHU s

Anrebpanyeckas 1po0b. JlomycTuMble 3HaUEHNS IEPEMEHHBIX B JPOOHO-PAIIMOHAIBHBIX BBIPAKEHHSIX.
OcHOBHOE CBOWCTBO anreOpanueckoi apoou. CrokeHue, BBIUMTAHHE, YMHOXEHHWE H JeJICHUE
anreOpandeckux npodeii. Brimenenue 1emnoi yactu anredpandeckon qpoomu.

PanmonaneHble BoipaskeHus. ToxaecTBEHHbIE TPEOOPa30BaHMsl pAllMOHATIBHBIX BHIPAKEHUH.

JlomycTrMble 3HAYEHUS! MEPEMEHHBIX B BBIPAXKEHUSAX, COJEpKaIIMX apupMeTHUYEeCKHe KBaJpaTHBIE
KopHH. ToxkaecTBEeHHbIE TPe0Opa30BaHus BIPAXKEHUN, COIEpKAIINX apu(pMeTHyecKue KBapaTHble KOPHU.

Crernenb ¢ mesbIM TIoKasaresnieM u e€ cBoictBa. [IpeoOpazoBanue BIpaXKEHUH, COIEPIKAIINUX CTETICHU.

YpaBHeHUs] M HEPABEHCTBA

KBanpatHoe ypaBHeHune. @opMyiia KOpHEH KBaJApaTHOrO ypaBHEHHs. KoJW4ecTBO NEWCTBUTEIBHBIX
KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema Buera. YpaBHeHUs!, CBOAUMBIC K JTUHEUHBIM YPaBHEHUSIM WIIU K
KBaJIpaTHBIM ypaBHeHUsIM. KBaspaTHOoe ypaBHEeHUE ¢ mapaMeTpoM. PerieHne TeKCTOBBIX 3a/1ad ¢ MOMOUIBIO
KBaJI[paTHBIX YPaBHEHUM.

JlpoOHO-panoHanbHbIe  ypaBHEHHs. PemieHne npoOHO-pallMOHANBHBIX — ypaBHEHHWH. Pemienue
TEKCTOBBIX 33/1a4 ¢ TOMOIIIbIO JPOOHO-PALIMOHANIBHBIX YpaBHEHUM. ['paduueckas nHTeppeTanns ypaBHEHUI
C IBYMS IEPEMEHHBIMHU.

Uucnoseie HepaBeHCTBA. CBOKMCTBA YUCIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemennoi. Ctporue u HecTporue HepaBeHCTBA. CIIOKEHUE U YMHOKEHHUE YHCITOBBIX
HepaBeHCTB. OLieHUBaHUE 3HAaUCHUS BbhIpaykeHus. JlokazaTreinbCcTBO HEPABEHCTB.

[TonsiTue 0 pemieHUH HEPaBEHCTBA C OJHOW NEpeMEHHOW. MHOXECTBO pEUICHHId HEpPaBEHCTBA.
PaBHOCHIIbHBIE HEpABEHCTBA.

JIuHeitHoe HepaBEHCTBO C OJHOW MEPEMEHHOW M MHOXKECTBA €ro peueHuil. Pemenue TrMHEMHBIX
HEpPABEHCTB C OAHOUN nepeMeHHOU. CUCTEMBI M1 COBOKYITHOCTH JIMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.
Pemienne TeKCTOBBIX 3a71a4 C TOMONIBIO JIMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOM.

DyHKUUHA

OO6usacTp ompezaeleHusi 1 MHOKeCTBO 3HaueHHi ¢yHkiuu. CrnocoOwl 3amanust GyHKui. [padux
¢dbyakuu. Yrenue cBoiictB pyHkumm no e€ rpaduky. [Ipumeps! rpadukoB QyHKIHMH, OTpaXKalOMKUX peaTbHbIC
MIPOLIECCHI.

Jlunetinas ¢dyHkums. DyHKIUH, ONMHUCHIBAIOIIKME TMPSIMYIO W OOpaTHYIO MPOTNOPIHOHAIBHBIC
3aBUCUMOCTH, X TPaQUKH.



Oyuxumn y = kx, y =kx + b, y = k/x, y = x3, y = Vx, y = |x| u ux cBoiicta. Kycouno-3anannbie

byHKIINHA.
9 KJIACC

Yucsia v BIYUCTICHUSA

Kopens n-it ctenenn u ero cBoiictBa. CTeneHb ¢ pallMOHAIBHBIM TTOKa3aTeNleM U €€ CBOMCTBA.

AsredOpanyeckue BbIpasKeHU s

ToxxaecTBeHHBIE TIPEOOPA30BAHUS BBIPAKEHUH, CONEPIKAIINX KOPEHb /- CTENEeHH. TO0XICCTBEHHBIC
npeoOpa3oBaHMsl BEIPAXKEHUH, COAepKAIIUX CTENEHb C PallMOHATILHBIM MTOKA3aTEIEeM.

KBanpatueiii Tpéxunen. Kopau kBagpaTtHoro TpéxuieHa. Pa3iokeHue KBaJpaTHOrO TPEXUJICHA Ha
JTUHEIHbIE MHOXKUTEIIH.

YpaBHeHUs] M HEPABEHCTBA

bukBanpaTtubie ypaBHeHus. [IpumMepsl npUMEHEHH METOI0B PaBHOCHUIIBHBIX MPEe0Opa30BaHUM, 3aMEHBI
MepeMeHHOH, TpadUuecKoro MEeTo 1a PH PEIICHUH YpaBHEHUN 3-1 U 4-i CTENeHeH.

Pemenne mpoOHO-paniMOHATBEHBIX YPABHEHUH.

Pemienue cucrem ypaBHEHUN ¢ JByMsI NEPEMEHHBIMU. PellleHre MpOoCTEMIINX CUCTEM HEIMHEWHBIX
ypaBHEHUW C OBYMS NEpeMEHHBIMH. ['paduyeckuii METOJ| peuIeHUs CUCTEMbl HEIMHEHHBIX ypaBHEHHM C
JIBYMs mepeMeHHbIMU. CHCTEMa ABYX HEJTMHEUHBIX YPABHEHUM C IByMsI IEPEMEHHBIMU KaK MOJICIIb PEaTbHOM
CUTYaI1H.

UucnoBble HepaBeHCTBA. Penienre MMHeHbIX HepaBeHCTB. JJoka3aTebCTBO HEPABEHCTB.

KBagpaTHpie HepaBEeHCTBa ¢ OJHOW MEepeMEHHOU. PemnieHne KBaapaTHBIX HEPABEHCTB I'PaPUUYECKUM
METO/IOM U METOJOM HHTEpBaJOB. MeETOJ MHTEpBaJOB JUIsl pallMOHAIbHBIX HepaBeHCTB. [Ipocreiimnive
HEPaBEHCTBA C MAPAMETPOM.

Pemenne TeKCTOBBIX 3ajjau ¢ TOMOIIbIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBenctBo ¢ aBymsi mepeMeHHbIMH. Perienune HepaBeHCTBa ¢ ABYMSI IepeMeHHbIMH. CHCTeMBI
HEpPaBEHCTB C JBYMs INepeMeHHbIMH. ['paduueckuil MeTOJ pelIeHUuss CUCTEM HEPaBEHCTB C JBYMS
MEePEeMEHHBIMHU.

DyHKUNHA

Oynkiusa. CpoiicTBa GYHKIWNA: HYIH (QYHKIIUHA, TPOMEKYTKH 3HAKOMOCTOSHCTBA (YHKITUH,
MPOMEXKYTKA BO3pacTaHus H YyObIBaHWUA (GYHKIWW, YETHBIE M HEYETHBIC (YHKIUH, HauOOJbIIee |
HauMeHbIIIee 3HaYeHUS! (PYHKIINU.

KBagparnunas ¢yakuus u e€ cBoiicTBa. Vcmonb3oBaHWE CBOMCTB KBaApaTHYHOW (YHKIIUU IS
pemenus 3amad. [loctpoenme rpaduka kBaapatnyHoW ¢yHkmuu. [lomoskeHune rpaduka KBaapaTUIHOMN
GyHKIMH B 3aBUCHMOCTH OT €& koddduimentos. I'paduku Gyskimit y =ax2, y = a(x — m)’ u y = a(x — m)?
+n. Tloctpoenue rpadukoB PyHKIHI C TOMOIIBIO TPE0Opa30BaHUIA.

HpoOHo-nuuetinas ¢pynkmus. MccnenoBanue GyHKITUHA.

OyHKIUA y = X" ¢ HaTypaJIbHBIM TOKa3zaresieM 7 U e€ rpaduk.

YuciioBble N0CT€10BATEILHOCTH U NPOrpeccuu

[lonsite uucnoBodl mnocienoBaTenbHOCTH. KoHeuHble U OECKOHEYHBIE MOCIEA0BATEIHHOCTH.
OrpanudeHHas MOCJIeI0BaTENIbHOCTh. MOHOTOHHO BoO3pacTaroiias (yObIBarolas) MOCIEI0BaTEIbHOCTb.
CriocoObl 3a7iaHusl TIOCTIEI0BATEILHOCTH: ONMUCATENbHBIN, TAOIMUYHBIN, ¢ MOMOIIBIO (GOPMYJIBI #-TO YJIEHA,
PEKYPPEHTHBIM.

ApubmMernueckas u TeoMeTpuueckas mnporpeccur. CBOWCTBa WICHOB apu(pMETHYECKONH U
r€OMETPUUECKOM Tporpeccuii. PopMyIbl #-ro WwieHa apupMETHUECKOW U TeOMETPHYECKOW IMPOTPECcCHil.
DopMyITBI CYMMBI ITEPBBIX 71 WICHOB apU(PMETHICCKON U T€OMETPUIECKOM TPOrpeccuii. 3a1a4u Ha IPOLICHTHI,
OaHKOBCKHUE BKJIA/Ibl, KPEIUTHI.

[IpencraBieHre 0 CXOOUMOCTH TOCIEIOBATEIBHOCTH, O CYMMHUPOBAaHUM OECKOHEUHO YOBIBarOIIei
reOMETPUYECKON MPOTrPECCHH.

Meron matematudeckoil MHAYKIuM. [Ipocreitime npumMepsl.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOT'PAMMBI YUEBHOI'O KYPCA «AJI'EBPA» HA
YTJIYBJIEHHOM YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pPe3yabTaThl OCBOCHUS MPOTPAMMbI IO MaTEMaTHKE XapaKTEpU3yIOTCs B YaCTH:

1) naTpuoTHYECKOr0 BOCIIMTAHUSA:

MpOSIBIICHUEM HHTepeca K MpOUUIOMY U HACTOALIEMY pPOCCHUHCKONW MaTeMaTHKH, LEHHOCTHBIM
OTHOILIEHWEM K JOCTWKEHHSM DPOCCHWCKUX MaTeMaTUKOB M POCCUHCKOW MAaTeMaTHMYeCKOM IIKOJIbI, K
MCIO0JIb30BAHUIO ATUX JOCTHUKEHHUM B IPYTUX HAyKax M MPUKIAJHBIX chepax;

2) rpa’KIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00513aHHOCTEN Tpa)IaHuHA U pean3alii ero 1npas, IpeCTaBICHUEM O
MaTeMaTHYeCKUX OCHOBaX (DYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUI, MPOLEAYp TPakJIaHCKOTO
obmecTBa (HampuMep, BEIOOPHI, OTPOCHI), TOTOBHOCTHIO K OOCYKJIECHUIO ITHYECKUX MPOOJIEM, CBI3aHHBIX C
MPAKTUYECKUM IPUMEHEHHUEM JIOCTHKEHUN HayKu, 0CO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX MPUHITUIIOB
B JIEATEINBHOCTH YUYEHOTO;

3) TPy10BOT0 BOCIIUTAHUSA:

YCTaHOBKOM Ha aKTUBHOE Y4acCTHE B PEIICHUH MPAKTUUECKHX 3a/1a4 MAaTeMaTUYECKOIl HalpaBJIEHHOCTH,
OCO3HAHHMEM BaXHOCTH MaTeMaTHYeCKOro OO0pa30BaHHs Ha MPOTSHKEHWHM BCEH JKU3HU U YCHEHIHON
npodeccHoHabHON JEesATeNbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAaHHBIM BBIOOpOM H
MOCTPOCHUEM WHJMBUIYAIbHOW TpPAEKTOPUU O0Opa30BaHUS U JKU3HEHHBIX IJIAHOB C Y4YETOM JIMYHBIX
WHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEHH;

4) 3cTeTMYECKOr0 BOCIIUTAHMS:

CHOCOOHOCTBIO K IMOIIMOHATILHOMY U 3CTETUYECKOMY BOCIPUSATHIO MaTeMaTHYECKUX 0OBEKTOB, 3a/1a4,
pElIeHU, pacCyKIeHHUM, YMEHHUIO BUAETh MaTeMaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTEH HAYYHOI0 NMO3HAHUSA:

OpUEHTAlle B AESITETbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJCTaBICHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YeJIOBEKa, MPUPOAbI U OOIIeCTBa, MOHUMAHUEM MaTEeMaTHUYECKON HAayKH Kak
cdepbl YernoBeUeCKON NeATeNbHOCTH, 3TAaNoB €€ Pa3BUTUS M 3HAUYMMOCTH Ui Pa3BUTHUS LUBUIM3AINH,
OBJIaJICHUEM S3bIKOM MAaT€MaTUKU M MaTeMaTHYeCKOM KyJIbTypOol Kak CpEeACTBOM IIO3HAHUS MUDA,
OBJIaJICHUEM HaBBIKAMU UCCIIEIOBATENBCKOM IEATENbHOCTH;

6) ¢usnueckoro BOCHUTAHUSA, (POPMHPOBAHUA KYJbTYPbl 3J0POBbS M 3IMOLMOHAJIBLHOIO
0J1aronoJryyms:

TOTOBHOCTBIO MPUMEHATh MaTEMaTHUYECKHUE 3HAHUS B MHTEPECaX CBOETO 3/10POBbs, BEACHUS 3I0POBOTO
o0pa3a xu3HU (370pOBOE MUTAHUE, COATTAHCHPOBAHHBIN PEKUM 3aHIATHHI U OTIbIXA, peryisapHas puzndeckas
aKTUBHOCTH), C(OOPMUPOBAHHOCTHIO HaBbIKA PEQUICKCUH, IPU3HAHUEM CBOETO ITpaBa Ha ONMIMOKY M TAKOTO Ke
IpaBa JIpyroro 4eJloBeKa;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUA:

OpHEHTAllMel Ha MPUMEHEHNE MaTeMaTUUYeCKUX 3HAHUN 7S pellleHus 3a/1a4 B 0071acTU COXPaHHOCTH
OKpY’Kalolllel cpeibl, IIIAHWPOBAHMSI TIOCTYIKOB U OLIEHKH X BO3MOXKHBIX MOCIEICTBUMN I OKpY>Karoueit
Cpelbl, 0CO3HAHHUEM TJI00ATBFHOTO XapaKTepa SKOJOTHYECKUX MPOo0ieM U MyTell UX peuieHus;

8) apanTanmuu K U3MEHSIOMUMCS YCJIOBUAM COIMATBHON M IPUPOJIHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIOBUSAX HEONPENEIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAaKTUYECKYI0 AEATEIbHOCTb, B TOM YHCJIE YMEHHUE YUUTHCA Y APYTUX JIOACH,
proOpeTaTh B COBMECTHOM JI€ATEIHHOCTH HOBbIE 3HAHMSI, HABBIKM U KOMIIETEHIIUU U3 OIbITa JPYTUX;

HEOOXOIUMOCTBIO B ()OPMHPOBAHUM HOBBIX 3HAHWU, (GOPMYJIMPOBATH WJEH, MOHATHS, THIIOTE3BI 00
0o0BeKTax M SBJICHUSIX, B TOM YHCIIE paHee HEH3BECTHBIX, OCO3HABATh NE(UIIUTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, MIaHNPOBaTh CBOE Pa3BUTHE;



CHOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIIMIO KaK BBI30OB,
TpeOyIOIIHi KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMBbIE PELICHUS U AEUCTBUSA, POPMYITHPOBATH U OLIEHUBATH
PHUCKU U MOCECTBUSA, GOPMUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIbTATbBI

B pesynbraTe ocBOEHHS MPOrpaMMbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUS y
oOyuaromierocst Oyayr chopMUpOBaHbl MeTanpeaIMeTHbIE Pe3yabTaThl, XapaKTEPU3YIOIIHUECs OBJIQJICHUEM
YHHUBEpPCaJIbHBIMU MO3HABATEIbHBIMU JIEHCTBUSMH, YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JEHCTBUAMU U
YHUBEpPCAJIbHBIMU PETYASATUBHBIMU JICHCTBUSMU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS
ba3oBrble Jornueckue 1eMcTBUSA:

BBISIBIISITh U XapaKTepU30BaTh CYIIECTBEHHbIE MNPU3HAKK MAaTEMaTHYECKUX OOBEKTOB, MOHSTHUH,
OTHOIICHUNH MEXKIY MOHATUSAMH, (POPMYIHpPOBATh OINpEAeTeHHs MOHSATUM, YCTaHABIUBATh CYIIECTBEHHBIN
MpU3HAK KJIacCU(pUKALUU, OCHOBAHUS JI1s1 0000IIEHNS U CPaBHEHMSI, KpUTEPUU IPOBOAUMOI0 aHAIIN3A;

BOCIIPUHUMATh, (POPMYIUPOBATH U MPEOOPa30BBIBATH CYKICHUS: YTBEPAUTEIbHBIE U OTPULIATEIbHEIE,
€IMHUYHbBIE, YACTHBIEC U OOIINE, YCIOBHBIE;

BBISIBIISITh MaTeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M M MPOTHBOpeuUrs B (axTaX, JAHHBIX,
HAOIOICHUSX U YTBEPKACHUAX, PEAIaraTb KpUTEPUH JUIS BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTHUBOPEUUIA;

JIeNIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKHU, ACTYKTUBHBIX U UHIYKTUBHBIX YMO3aKIIOUCHHIH,
YMO3aKJIIOUEHUH 110 aHAJIOTHH;

pa3buparh 0Ka3aTelbCTBAa MAaTEMATUYECKUX YTBEP)KICHHUH (TMpsSMbIEe U OT MPOTUBHOTO), MPOBOIUTH
CaMOCTOSITENIbHO JIOKA3aTeNbCTBA MaTeMaTHYeCKUX (aKTOB, BBICTPAaWBATh apryMEHTAIMI0, MPUBOAUTH
MpUMeEpPbl 1 KOHTPIPUMEPHI, IPUMEHITh METOJ] MaTeMaTUYECKON MHAYKIIMU, 0OOCHOBBIBATH COOCTBEHHBIE
paccyXJeHus;

BBIOMpATh CIIOCOO pelIeHus yIeOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS, BEIOMPATh
HauboJee MOAXOAAIUHN C YUETOM CAMOCTOATEIbHO BBIACIEHHBIX KPUTEPHUEB).

Ba3oBrble ncciiegoBare/ibCKue AeiCTBUA:

MCI0JIb30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKUI MHCTPYMEHT MO3HaHUs, (POPMYIUPOBATh BOIPOCHI,
¢bukcupyoome mnpoOTUBOpEUHe, Mpo0iieMy, CaMOCTOATENbHO YCTaHABIMBATh MCKOMOE U JIaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULIHMIO0, MHEHHE;

MPOBOJAUTH IO CAMOCTOSITENIbHO COCTABJICHHOMY IUIaHY OKCIEPUMEHT, MCCIEIOBAHUE IIO
YCTaHOBJICHUIO 0COOCHHOCTEH MaTEMaTHYECKOTO 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXIY COOO0I;

CaMOCTOSITEIBHO (POpMYIUPOBATH 000OIIIEHHSI M BEIBOIBI TI0 pe3ysIbTaTaM MPOBEAEHHOTO HAOTIOICHUS,
UCCIIEIOBAHUS, DSKCIIEPUMEHTa, OIEHUBATh JIOCTOBEPHOCTh TOJYYEHHBIX pE3YJIbTaTOB, BBIBOJOB H
0000I11IeHMI;

MIPOrHO3UPOBATH BOZMOKHOE Pa3BUTHE MPOIIecca, a TAK)KE BBIIBUTATh IPEINOIO0KEHHUS O €0 Pa3BUTHHI
B HOBBIX YCJIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISITh HEOCTATOYHOCTh M M30BITOYHOCTh HMH(GOPMAILIUU, AAHHBIX, HEOOXOIUMBIX UISl PELICHUS
3a/1auu;

BBIOMpATh, aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh M HHTEPIPETUPOBATH UHPOPMALIUIO PA3IUYHBIX BUJOB
1 (popm mpecTaBICHHUS;

BBIOMpaTh (QopMy MpeacTaBiieHHs WHGOPMalUKd M WUTIOCTPUPOBATH pEIIaeMble 3aJayd CXEeMaMi,
TUuarpaMMamMu, HTHOU rpauKol U UX KOMOMHAIMSMU;

OLICHWBATh HAAE&KHOCTh HMH(OpPMALMU IO KPUTEPUSM, MPEAJIOKEHHBIM HIN c()OpMyIHpOBaHHBIM
CaMOCTOSITEJIBHO.



KomMMyHMKaTUBHbIE YHUBeEpPCcaJbHbIe y4eOHbIe e CTBUS

BOCIIPUHUMATH U (POPMYIUPOBATH CYXKICHUSI B COOTBETCTBUH C YCIOBUSMU U LIETSIMU OOIIEHHUS, SICHO,
TOYHO, TPAMOTHO BBbIpaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO
XOJy pelleHus 3aja4i, KOMMEHTHPOBATh MOJTYYEHHBIN Pe3yibTar;

B X0Jic OOCYXKJICHUSI 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TeMbI, TPOOIEeMbI, perraeMoin
3aJlauM, BHICKA3bIBATh UJICH, HALIEJICHHbIE HA TIOUCK PEIICHHUS, COTIOCTABIIATh CBOU CYXKICHHUS C CY)KJICHUSAMHU
IPYruX YYacTHUKOB Juanora, oOHapyXHuBaTh pa3jMuyhe€ W CXOJCTBO IO3MILUNA, B KOPPEKTHOU Qopme
(dbopMynTupOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

MIPEJICTaBIATh Pe3yIbTaThl pEIICHU 3aa4H, SKCIIEPUMEHTA, UCCIIeI0OBaHUS, IPOEKTa, CAMOCTOSTENILHO
BbIOMpATh (OopMaT BBHICTYIUUIEHHSI ¢ YUETOM 3aa4d MIPE3eHTALUU U OCOOCHHOCTEN ayTuTOpUu;

MOHUMATh U HCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW M WHAMBHUIYaJbHON pabOThl MpHU pELICHUU
y4eOHBIX MaTeMaTHYeCKUX 3a7a4, IPUHUMATh 11€1b COBMECTHON JEeSATENIbHOCTH, IIJIAHUPOBATh OPraHU3aLUI0
COBMECTHOM paboThI, pactipeiesisiTh BUIbI paOOT, TOTOBAPUBATHCS, 00CYKAATh MPOIIECC U PE3YIbTAT pabOTHI,
0000111aTh MHEHHS HECKOJIbKUX JIFOJICH;

y4acTBOBATh B TPYNMNOBBIX GopMax paboThl (0OCykeHUss, OOMEH MHEHUH, «MO3TOBBIC IITYPMBI» U
WHBIE); BBIMOJIHITH CBOIO YaCTh pabOTHl U KOOPIAMHUPOBATH CBOU JEUCTBUA C IPYTMMHU YJieHAMU KOMaH/bI,
OLICHMBATh KAaueCTBO pe3yJibTaTa M KadecTBO CBOEro BKJIaJa B OOIIMI pe3yiabTaT MO KPUTEPUSM,
c(OpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE Y4eOHbIE N1eHCTBUSA
Camoopranuszaums:

BBISIBJISITH MPOOJEMBbI JJIsl pEelIeHHs B >KU3HEHHbIX M Y4E€OHBIX CHUTyallUsIX, OPHEHTHPOBATHCS B
Pa3IMYHBIX MOX0JaX IPUHATUS pelleHu (MHANBUyaIbHOE, IPYIIIOBOE);

CaMOCTOSITEJIPHO COCTABJIATH ILJIaH, aJTOPUTM peIIeHUs 3a1a4yu (MM €ro 4acTh), BEIOMPATH CIOCO0
pelieHus C Y4€TOM HMEIOIIMXCS PECYpCOB U COOCTBEHHBIX BO3MOJKHOCTEH, apryMeHTHPOBAaTh U
KOPPEKTUPOBATh BapUaHTHI PelIeHUH ¢ y4€TOM HOBOM MH(OpMALIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

BIIAJIETh CIIOCO0aMU CaMOTIPOBEPKH, CAMOKOHTPOJISI IIPOIEcca U pe3yibTaTa pelIeHusl MaTeMaTHYeCKOM
3aJ1aui, CAMOMOTHUBAILUU U pedIIeKCHH;

MpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPH PEHICHUH 3a/1a4H, BHOCUTh KOPPEKTUBHI B
JeSITENbHOCTh Ha OCHOBE HOBBIX OOCTOSTENLCTB, HAllIEHHBIX OIINOOK, BBISIBICHHBIX TPYTHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yibTaTa JAEATEIbHOCTH MOCTaBJICHHON LEIH U YCIOBUSAM, OOBACHATH
MPUYMHBI JOCTHWKEHHS] WM HEAOCTM)KEHUS IENH, HaXOJUTh OMIMOKY, JaBaTh OLIEHKY MPHOOPETEHHOMY
OTIBITY;

BBIPA)KaTh ASMOLIMU MPH U3YYECHUH MaTeMaTHYeCKUX OOBEKTOB U (DaKTOB, AaBaThb 3MOIMOHAILHYIO
OLICHKY peLICHUS 3aJauu.

INPEIMETHBIE PE3YJIBTATbBI

K xonIty 00yueHus B 7 kjacce 00y4Jaromuiics OJYYUT CICAYIONINE MTPEAMETHBIC PE3YJIbTaThI:

Yucsia v BIYUCTICHUS

PanmmonanbHbIe yucia.

[TepexomuTs OT omHO¥M (POpMBI 3amucH YHMCEN K ApYyrou (ImpeoOpa3oBBIBaTh NECATHUYHYIO IpOOb B
0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECTUYHYIO, B YACTHOCTU B OECKOHEUHYIO JICCITHYHYIO IPOOB).

Hcnonb30BaTh MOHSATUS MHOKECTBA HATypPabHBIX YHCEN, MHOXECTBA IEJbIX YHCEN, MHOYKECTBa
palMOHaIbHBIX YKCEI MPH PEIICHNH 3a]a4, TPOBEICHUH PACCYKICHUHN U J0Ka3aTEeIbCTB.

[Torumath ¥ 0OBACHATH CMBICI MMO3ULIMOHHOMN 3aITUCH HATYPAIbHOTO YUCIIA.

CpaBHUBATh U YHIOPSAJOUYMBATH PALIMOHAIIbHBIE YUCIIA.



BoimosHsATh, coueTast yCTHbIE U MUChbMEHHbIE TPUEMBI, apu(METHUECKHE NEHCTBUS C PallMOHAIbHBIMU
YUCIIaMH, UCTI0JIb30BATh CBOMCTBA YHCEN U MPaBUJIa JEHCTBUM, TPUEMBI PAlIMOHAIBHBIX BHIYMCIICHUM.

BbInosHATE AeMCTBUS CO CTENEHSIMU C HATypalIbHBIMU MOKA3aTEISAMH.

Haxonuth 3HayeHMs] YMCIOBBIX BBIPAKEHUM, COJEp)KAlIUX palloHaJIbHbIE YHCIAa W CTEHEHH C
HaTypaJIbHBIM TOKa3aTejeM, MPUMEHSTh pa3HOOOpa3Hble COCOObl U MPUEMBI BHIYMCICHUS, COCTABIATh U
OLICHMBATh YHCJIOBBbIE BBIPAKEHHS IMPH PEIICHWU MNPAKTUYECKUX 3ajad U 3a7ad M3 JAPYruX y4eOHBIX
MPEeIMETOB.

OKpyryaTh 4ncia ¢ 3aJaHHOM TOYHOCTHIO, a TAKXKE MO CMBICITY MPAKTUUYECKOW CUTYaIH, BBITIOIHSIT
MPUKUAKY U OLEHKY pe3yJibTaTa BBIYUCICHUH, OLIEHKY 3HAYEHHUI YMCIIOBBIX BBIPAXKEHU, B TOM YHUCIIE TIPU
pEIIeHUH TPAKTHYECKUX 3a/1a4.

Pemath TekcToBBIE 3aauu apu(PMETHYECKHM CIOCOOOM, MUCIOIB30BaTh TAOMUIIbI, CXEMbI, YEPTEXKH,
Jpyrye CpeacTBa NPeJCTaBICHUS JaHHBIX MIPU PEIICHUH 3a]1ay.

Pemarh  mpakTUKO-OpUEHTHpPOBAaHHBIE  3aJauyd, CBS3aHHbIE C  OTHOIIEHHWEM  BEJIHMYUH,
MPOMOPLHUOHAIBHOCTBIO BEIMYUH, MPOLIEHTaMU, HHTEPIIPETUPOBATh PE3yNIbTAaThl PEHICHHS 33734 C Y4ETOM
OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH PAacCMAaTPUBAEMBIX OOBEKTOB.

JennumocTsb.

Jloka3pIiBaTh W MPUMEHATHh NIPU PEUICHUU 3aJlay MPU3HAKU JIETUMOCTU Ha 2, 4, 8, 5, 3, 6, 9, 10, 11,
MPU3HAKU JETMMOCTHA CyMMBI U TIPOU3BECHHUS LIETbIX YUCEIL.

PacknaapiBaTh Ha MHOXKUTENN HATYpaJbHbIE YUCIIA.

CB0OOTHO ONIEPUPOBATH MOHATHAMHU: YETHOE YHCIIO, HEUETHOE YUCIIO, B3AUMHO MPOCTHIE YUCIIA.

Haxoauts HanGomnpmii 00Nl qenuTenb 1 HauMeHblee 00Inee KpaTHOE YMCeN U MCIOJIb30BaTh UX
IIpU pelIeHUH 3aJa4, TPUMEHATh alroput™ EBkina.

OnepupoBarh MOHATHEM OCTATKa M0 MOJYJII0, IPUMEHSATh CBOICTBA CPaBHEHUH 110 MOJIYJIIO.

AsiredOpanyeckue BbIpaKeHU s

Bripaxkenus ¢ nepeMeHHBIMU.

Hcnonb3oBaTh anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTh €€ B MPOIECCE OCBOCHUS
y4eOHOT0 MaTepuara.

Haxoauth 3HaueHus OyKBEHHBIX BHIPAKEHUHN MPU 3aJaHHBIX 3HAUEHUSAX EPEMEHHBIX.

Hcnonb30BaTh MOHSTHE TOXKIECTBA, BBINOJHATh TOXKIECTBEHHbIE MpeoOpa3oBaHMs BBIPAKEHUH,
J0Ka3bIBaTh TOXK/IECTBA.

MHoOrouneHsl.

BrimonHATh ipeoOpa3oBaHus LEOT0 BhIPaKEHHSI B MHOTOWIEH MPUBEACHUEM MOJO0HBIX ClIaraeMbIX,
PACKpBITHEM CKOOOK.

BoimonHaTe neficTBUs (ClI0XKEHHE, BhIUMTAHHE, YMHOXKEHHE) C OJHOWIEHAaMU M C MHOTOYJIEHaMH,
MIPUMEHATH (POPMYITBI COKPAIIEHHOTO YMHOXEHUS (KBaApaT M KyO0 CyMMBI, KBaIpaT U KyO pa3HOCTH, pa3HOCTh
KBaJIpaToB, CyMMa U Pa3HOCTh KyOOB), B TOM YHCJIE JIJIs1 YIPOILIEHHS BBIYUCICHUH.

OcymiecTBIATh pa3oKeHnEe MHOTOYIEHOB Ha MHOKUTENH C MOMOIIBIO BEIHECEHHSI 32 CKOOKH 0O0IIero
MHO>KHTEJIS, TPYIIUPOBKH CIIAaraeMbIX, MpUMeHss GOpMYJIbl COKPAIIEHHOTO YMHOYKEHHUSL.

[IpumensTH MpeoOpa3oBaHuss MHOTOUWICHOB JUISl pELICHUS Pa3IMYHbIX 33/1a4 U3 MaTEMAaTHKHU, CMEKHbBIX
MIPEIMETOB, U3 pealbHON MPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTETICHEH ¢ HATYypaIbHBIMH MOKA3aTEIISIMHU ISl IPe0Opa30BaHuUs BEIPAKCHU.

YpaBHeHUs] M HEPABEHCTBA

Pemate nuHeliHbIe ypaBHEHHUS ¢ OJHOW MEPEMEHHOM, MPUMEHsA MPaBUjIa MEPEXoaa OT UCXOJAHOTO
YpaBHEHHUS K paBHOCHIbHOMY eMy. [IpoBepsTh, sBiIsieTCs 1 YMCI0 KOPHEM ypaBHEHUS.

[logOupatrs mnpuMepsl Hap YHCEN, SBIAIOMIMXCA PEIICHUEM JIMHEHHOro YypaBHEHHUS C JBYMS
MEePEeMEHHBIMHU.

Crpouth B KOOPIMHATHOM IUIOCKOCTH TpaUK JHMHEHHOTO YpaBHEHHSI C JIByMsI IEpEMEHHBIMH,
MOJIb3YACH TpaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUSI.

Pemath cucTeMsl IByX JTMHEWHBIX ypaBHEHUH C IByMS IIEpEMEHHBIMU, B TOM YHCIe rpauuecKu.



CocTaBisaTh U peliaTh JUHEHHOE YPaBHEHUE WM CUCTEMY JIMHEHHBIX YPaBHEHUH 0 YCIOBUIO 3aa4H,
MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33J]au MOJIyYE€HHBIH pe3ybTarT.

D yHKUUHA

Koopaunats! u rpaduxmu.

N300paxkaTh Ha KOOPAMHATHOM MPSAMOM TOUKH, COOTBETCTBYIOLIWE 3aJaHHBIM KOOpAWHATaM, Jy4H,
OTPE3KH, UHTEPBAJIbI, 3aMIUCHIBATh YHNCIOBbIE MPOMEKYTKH Ha aIre0panyeckoM s3bIKE.

OTmeuaTh B KOOPAMHATHOM IJIOCKOCTHU TOYKHU MO 3a/laHHBIM KOOPJIMHATaM.

OyHKIWY.

CtpouTth rpaduiku THHEHHBIX (YHKITUH.

OnuceiBaTh ¢ MOMOIIBIO (PYHKIIMIA M3BECTHBIE 3aBUCUMOCTU MEXAY BEIMUYMHAMU: CKOPOCTh, BPEMs,
paccrosiHue, 1ieHa, KOJIMYECTBO, CTOMMOCTb, POU3BOIUTENBHOCTD, BpeMsi, 00bEM paboThl.

Haxonuts 3HaueHre GyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonumare rpaduueckuii crmoco® TMpeACTaBiACHUS ¢ aHaiuu3a WHPOPMAIMHU, H3BJICKaTh U
MHTEPIPETUPOBATH HHPOPMAIIHNIO U3 TPpahUKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

Hcnonws3oBath cBoiiCcTBA QYHKIUH IS aHAKM3a TPaPUKOB PeaIbHBIX 3aBUCUMOCTEH (HYIM (PyHKITUH,
MMPOMEXKYTKH 3HAKOTIOCTOSIHCTBA (DYHKITHH, MPOMEXKYTKH BO3PACTaHUS U YObIBaHUS (YHKIIUH, HAUOOJIbIIIEE U
HavMEHbIIIee 3HAYCHHS (QYHKITUN).

Hcnonb3oBath rpaduku A UCCIENOBAaHUS MPOLIECCOB U 3aBUCHMOCTEH, MPHU PEIICHUU 33434 U3
IPYrux y4eOHbIX IPEIMETOB U PEalIbHOM KU3HH.

K xonIty 00y4ueHus B 8 kjacce 00y4Jaromuiics OJYYUT CICAYIONINE TPEAMETHBIC PE3YJIbTAThI:

Yucsaa v BIYUCTICHUS

HppannonanbHbie yncia.

[ToHuMarth ¥ MCHOIB30BATh MPEACTABICHUS O PACIIUPEHUH YUCIOBBIX MHOYKECTB.

CB00OOIHO OTEepUPOBATh MOHATHUSAMU: KBaJpaTHBIA KOPEHb, apu(PMETHUECKUN KBaJpaTHBI KOPEHD,
UppallMOHAILHOE YHWCJIO, HAaXOIUTh, OLEHUBATh KBaJApaTHbIE KOPHHU, HCHOJb3yd MpPU HEOOXOIUMOCTH
KaJIbKYJIATOP, BBINOJHATH MpeoOpa3oBaHUS BBIPAKEHUMN, COJEpXKAIIUX KBaJpaTHbIE KOPHHU, HCIHOJB3YS
CBOICTBa KOpHEIl.

Hcnonb30BaTh HaualdbHbIE MPEACTABICHUS O MHOXKECTBE ACHCTBUTEIBHBIX YHCEN ISl CpaBHEHUS,
OKPYIJICHHS ¥ BBIYUCICHUN, N300paKaTh IEWCTBUTEIIbHBIC YMCIIA TOYKAMU Ha KOOPJAUHATHOMN TIPSIMOA.

Hcnonb30BaTh 3amMcH OOJIBIINX U MaJIbIX YHCEN C IOMOIIBIO JECITHUHBIX Opo0eil u cTeneHei uncia
10, 3anuceIBaTh U OKPYIJIATH YUCIIOBbIE 3HAUEHUS PEAIbHBIX BEJIUYMH C MCIOJIB30BaHUEM Pa3HbIX CHCTEM
W3MEpPEHUI.

JennumocTsb.

CB0OOTHO OTIEpUPOBATH MOHATUEM OCTATKa 110 MOAYIIIO, IPUMEHSTH CBOICTBA CPAaBHEHH IO MOIYJIIO,
HAXOJUTh OCTATKU CYMMBI U IPOU3BEACHHUS MO0 TAHHOMY MOJYIIO.

AsredOpanyeckue BbIpasKeHU s

JIpoOHO-palinOHANIbHBIE BHIPAYKEHUSI.

Haxonuth nonmycTumbie 3HaU€HUS IEPEMEHHBIX B IPOOHO-PAIIMOHATIBHBIX BRIPAKEHUSX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PAallMOHAILHOM APOOH.

BrimonHsATe npuBeneHue anredpanyeckux Apodei Kk o0IeMy 3HaMEeHATeNto, CJI0KEeHNEe, YMHOKEHUE,
JICJICHHUE alireOpandecKux apooei.

BhInosHATE TOXKAECTBEHHbIE MPeoOpa30BaHusl palliOHAIbHBIX BhIPAXKEHUI.

[IpumensaTh IpeoOpazoBaHus BHIPAKEHUH [UIS PEIICHHs PA3IMYHBIX 33a]a4 U3 MaTEMaTHKH, CMEXHBIX
MIPEIMETOB, U3 pealbHON MPAKTUKHU.

CremneHnu.

[IpyuMeHsTh MOHATHE CTENEHH C IIeNIbIM TOoKa3aTelieM, BBIMOJIHATh MpeoOpa3oBaHUS BbIPAKEHUI,
COJIeprKalIUX CTENEHH C LEIbIM OKa3aTeNeM.

WppatmoHaibHble BHIpaKEHUSI.



Haxonuth momycTumble 3Hau€HUsI MEPEMEHHBIX B BBIPAKEHUSX, COAEpXkaIIUX apudmernyeckue
KBaJIpaTHbIE KOPHHU.

BrimonHsaTe mpeoOpa3zoBaHusi UPPAITMOHAIBHBIX BRIPAKEHUH, UCTIOJIB3Ysl CBOMCTBA KOPHEH.

YpaBHeHUs] M HEPABEHCTBA

Pemats kBagpaTHBIC ypaBHEHUS.

Pemats npoGHO-palioHaIbHbIE YpaBHEHHUS.

Pemate nuHeElHBIE ypaBHEHHS C TNapaMeTpaMH, HECIOXHBIE CHUCTEMbl JIMHEHHBIX YpPaBHEHUU C
napaMmeTpamu.

[IpoBoauTh HcCCIIEOBAHUSI YpPaBHEHUHW M CHCTEM YpaBHEHHH, B TOM YHCJIE€ C NPUMEHEHHEM
rpaduyeckux npeacTaBieHul (ycTaHaBIMBaTh, UMEET JIM YPaBHEHUE UJIH CUCTEMAa YPaBHEHUM pElIeHHUs, €CITU
HMEET, TO CKOJIBKO, U TIpoUee).

[TepexomuTs OT crnoBecHOW (GOPMYTUPOBKHM 3ahauu K e€ anreOpanyeckod MOJETH C TOMOIIBIO
COCTaBJICHUS YPAaBHEHUS HJIM CUCTEMbl YpaBHEHUN, HHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a]1aul
MOJIYYCHHBIN pe3yNbTarT.

[IprMeHSTH CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPABHEHM S, OLICHKH, PEIIaTh JTMHEHHbIE HEpaBEeHCTBA
C OTHOW TIEPEeMEHHOM W WX CHCTEMBI, JaBaTh TrpadUUECKyl0 WUIIOCTPAIUI0 MHOXECTBA peIIeHUN
HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKUUHA

[lorumath M HCHONB30BaTh (PYHKIHMOHAIbHBIE TOHATUA U S3BIK (TEPMHUHBI, CHUMBOJUYECKHE
0003HaYCHMUSI ), OTIPEICISITh 3HAaUCHHE (DYHKIIMH 110 3HAYCHHUIO apTyMEHTa, OTIPEIEIATh CBOMCTBA (PYHKITUH TIO
e€ rpaduky.

Ctpouts rpaduku GyHKIINN , OMUCHIBATH CBOMCTBA YHCIOBON (DYHKITUHU 110 €€ TpaduKy.

K xonIty 00yueHus B 9 kiacce 00y4Jaromuiics OTYYUT CICAYIONINE TPEAMETHBIC PE3YJIbTAThI:

Yucsaa v BIYUCTICHUS

CB0OOIHO OmepupoBaTh MOHATUSAMU: KOPEHb M-H CTENEHHU, CTENEeHb C pallMOHAJIbHBIM MOKa3aTeseM,
HaXOJUTh KOPEHb n-H CTEMEeHU, CTENEHb C PallMOHAIBHBIM MOKAa3aTeleM, HCIOJIb3Yys MPU HEOOXOIUMOCTH
KaJIBKYJISATOP, IPUMEHSTh CBOMCTBA KOPHS 1-i CTENEHU, CTENIEHU C PALIMOHAJIBHBIM MOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JECWCTBUTENBHBIX 4YHCENI INPU PEHICHUH 33]1a4, MPOBEICHUU
pacCcyXJI€HUM U JOKA3aTEeIbCTB.

CpaBHMBaTh M YHOPSIOYMBATH JCHCTBUTEIBHBIE 4YHUCHA, OKPYIVIATh JACUCTBUTEIBHBIE YHCIIA,
BBITIOJTHATh IPUKUIKY PE3yIbTaTa BEIYMCICHUM, OLIEHKY YACIOBBIX BBIPAKEHUH.

AsredOpanyeckue BbIpasKeHU s

CBOoOOIHO oOmepupoBaTh TMOHATHEM KBAJpPAaTHOTO TPEXWIEHA, HAXOOUTh KOPHU KBAJApPaTHOTO
TpEXUJICHA.

PacknanpiBaTh KBaApaTHBIN TPEXUIIEH HA TMHEWMHBIE MHOKHUTEIH.

YpaBHeHUs] M HEPABEHCTBA

Pemats nuHeiHbIE U KBapaTHbIE ypaBHEHUS, YpaBHEHHUsI, CBOAALINECS K HUM, IPOOHO-paIliOHAIbHbIE
YpaBHEHUS.

Pemrate HecnoxHbIE KBaJIpaTHBIE YPABHEHUS C TAPAMETPOM.

Pemrate nuHEHHBIE HEpaBEHCTBA, KBAaJAPATHBICE HEPABEHCTBA, HCIIOJIB30BAaTh METOJ HWHTEPBAJIOB,
n300paxaTh pelIeHne HEPaBeHCTB Ha YHCIOBOW MPSIMOM, 3aITUCHIBATH PEILIEHUE C TOMOLILI0 CUMBOJIOB.

PemaTte cucTeMbl IBYX JUHEUHBIX YPaBHEHUMN C JBYMS MTEPEMEHHBIMU M CUCTEMBI IByX YPaBHEHUH, B
KOTOPBIX OJIHO YPaBHEHHE HE SIBJISICTCS JIMHEHHBIM.

PemaTte HecnoXHBIE CUCTEMBI HEIMHEHHBIX YPAaBHEHUH C TAPAMETPOM.

[IpuMeHSITh METObI PABHOCWIIBHBIX MpeoOpa3oBaHMil, 3aMEHbl IEPEMEHHOM, rpaduueckoro MeToaa
MpY pELICHUH YpaBHEHUM 3-i U 4-i1 cTeneHeu.



Pemarh cucreMbl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIONINE KBAJIpaTHOE
HEPaBEHCTBO, U300pa)kaTh PEIICHHWE CHCTEMbl HEPABEHCTB HA YMCJIOBOM MPSMOM, 3alHCHIBATh pEIICHUE C
MTOMOIIBI0 CHMBOJIOB.

Pemats ypaBHeHUsI, HEpaBEHCTBA U UX CUCTEMBI, B TOM YHCJIE C OIPaHUYCHUSIMHU, Hal[PUMEp, B LEIbIX
quclax.

[IpoBoauTh HcCCIIEOBAHUS YpPaBHEHUW W CHCTEM YpaBHEHUH, B TOM YHCJIE€ C MNPUMEHEHHEM
rpaduyeckux npeacTapieHui (ycTaHaBIMBaTh, UMEET JIU ypaBHEHUE WIM CUCTEMA YPaBHEHUH pellIeHus, eCiu
HMEET, TO CKOJIBKO, U TIpoUee).

Pemarp TekcToBble 3ajaun anreOpanyeckuM CHOCOOOM C TOMOIIBbIO COCTAaBJICHUS YpaBHEHHI,
HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHMs, HEPAaBEHCTBA U UX CHCTEMBI Ul COCTaBJICHHUSI MaTEMaTUYECKON MoJeIu
peaibHOM CHUTyalluM WU NPUKIAAHOW 3ajaud, MHTEPIPETUPOBATH MOJyYEHHBIE PE3yJabTaThl B 3aJaHHOM
KOHTEKCTE.

YuciioBble NM0C1€10BATEIHLHOCTH U POrpeccuu

CBoOoOHO oOmepUpoBaTh TOHIATHAMHU: 3aBHCUMOCTh, (QYHKIUA, Tpaduk ¢GyHKIUU, NpsMas
MPOTIOPIMOHATBHOCTD, JUHEHHass (yHKIMs, OOpaTHas NPOMOPIMOHAIBLHOCTh, Mapabonia, rumnepboa,
KYCOYHO-331aHHast (QyHKITHSI.

UccnenoBath pyHkumio o e€ rpaduky, ycTaHaBIMBAaTH CBOMCTBA (PYHKIMI: 00JIaCTh OTNpECIICHHUSI,
MHO>KECTBO 3HAUEHUH, HYIM (QYHKUUU, MPOMEKYTKH 3HAKOTIOCTOSHCTBA, NMPOMEXKYTKH BO3pacTaHUS U
yObIBaHUS, YETHOCTh U HEYETHOCTh, HAMOOJIbIlIeEe M HAMMEHbIIIEe 3HAUE€HHU s, aCUMITOTHI.

Pacnio3znaBath kBagpaTHuHyt0 QYHKIUIO 10 (HOopMyJie, IPUBOIUTH IPUMEPHI KBAAPATUIHBIX (PYHKIIHUMA
U3 peasIbHOM JKU3HH, (PU3UKH, TEOMETPHH.

Onpenensarts MoJjokeHne rpaduka KBaapaTHIHON (YHKIIMU B 3aBUCUMOCTH OT €€ K03 HUIIUCHTOB.

Crpouts Tpaduk KBaapaTHUHOW (YHKIIMM, OMUCHIBATH CBOMCTBA KBAJAPATUYHOW (PYHKIUU 1O €&
rpaduky.

Hcnonp30BaTh CBOMCTBA KBAIPATUIHOW (PYHKIIMH JJIsI PEIICHUS 3a/1a4.

Ha nmpumepe kBaaparuunoit ¢GyHKiMu ctpouth rpaduk Gynkmuum y =af(kx + b) + ¢ ¢ momoursio
npeobpaszoBaHuii rpaduka GyHKIIUU y=£(X).

WnmrocTpupoBath ¢ MOMOLIBIO rpaduKa peaabHyI0 3aBUCUMOCTD HITH ITPOLIECC MO UX XapaKTEePUCTUKAM.

Apudpmernyeckasi 1 reoMeTpUYeCKas MPOrpeccuu

CB0oOOIHO oOmepUpoBaTh MOHATUSMU: IOCIEIOBATENIbLHOCTh, apupMeTHUecKas U TIeoMeTphyecKas
MIPOrPECCHUHU.

3anaBaTh MOCIEAOBATEIBLHOCTH DPAa3HBIMU CHOCOOAMU: OMHCATEIbHBIM, TAOJIMYHBIM, C TOMOIIBIO
(bopMyIIbl 7-TO YiieHa, PEKYPPEHTHBIM.

BbINOJIHATE BBIYUCIIEHUS C UCTIOIB30BaHUEM (POPMYIT 72-TO YiieHa apu(METHIECKON U TeOMETPUUECKOM
MIPOrpeccuii, CyMMBI NEPBBIX /1 YICHOB.

N3006paxaTh 4ieHbl NOCIeI0BaTEIbHOCTH TOUKaMH Ha KOOPIMHATHOM TIOCKOCTH.

Pemats 3aaun, cBsI3aHHBIE C YMCIOBBIMU MOCIEA0BATEIBHOCTIMH, B TOM YHCIIE 33/1a4H U3 peanbHOMN
KU3HH (C UCTIOIH30BAHUEM KAJIBKYIATOPA, U(GPOBBIX TEXHOJIOTHH).

PacrioznaBaTh ¥ MNPUBOAUTH MpPUMEpPhl KOHEYHBIX U OECKOHEYHBIX IMOCIIE0BATEIHLHOCTEH,
OTpaHUYEHHBIX MOCJIEeI0BATEIbHOCTEH, MOHOTOHHO BO3pacTarouXx (yObIBAIOIINX) MTOCIEI0BATEILHOCTEH.

HmeTp mpeacTaBieHHE O CXOJMMOCTH TOCJEIOBATENbHOCTH, YMETh HAaXOAUTh CyMMY OECKOHEYHO
yOBIBAIOIIECH TEOMETPHUUCCKON TTPOTPECCHH.

[IpuMeHsITh METO1 MaTeMaTHUECKON MHAYKIIUHU MPU PEIICHUH 3a1a4.



TEMATHYECKOE ILTAHHPOBAHHE

TKIACC
Koamuectso vacos JEKTPOHHbIE
Hammenoarme pa3nenos i rem (mdypoBbie)
New/n Kontpomsusie  Tipakmieckue
MOTPAMMBI Beero 00pa3oBaTembHble
paboThl paboTbl
pecypebl
| YHCJTA 1 BRIYHCTEHHUAL. " |
PamioHaTbHEIE wrCTa (TOBTOPeHHE)
) OYHKI[HH. Koopmmars 1 I |
rpaduki, Oyhxim
: AJTTEBPAIYECKHE BHIPAXEHHA. 7
Bbipakenus ¢ nepeMeHRbIMT
! YPABHEHI/I}uH/I CHCTEMBI " |
YPABHEHVH. Tuneiinsie ypapHerits
; YHCJTA 1 BRIYHUCTEHHUA. Cremers ¢ ¢
HaTypATbHbIM TIOKA3ATEEM
AJTEBPAIYECKIE BHIPAXEHIA.
6 23 I
Mrorouness
7 AJTEBPAIYECKHE BHIPAXEHHA. " |
Gopaymel COKpAIIEHHOTO YMHOKEHHS
\ YHCJTA 1 BRIYUCTEHUA. [lemmvocts 10
9 OYHKITHN. Tuneitnas hyxims 16 I
YPABHEHHA 1 CHCTEMBI
10 YPABHEHHH. Crtcteytst miseisix 14 I
YDABHEHH
" [Tosroperie, 0000meHte, 8 |
CHCTEMATII3aIIyA 3HAHI
OBLIEE KOMMYECTBO YACOB IO TPOrPAMME 136 \ 0




§ KIACC

Koamuectso yacos JIEKTPOHHbIE
Hammenoarme pa3nenos i rem (mdypoBbie)
New/n Kontpomsmsie  TIpakmieckue
MOTPAMMBI Beero 00pa3oBaTembHble
paboThl paboTbl
pecypebl
| VPABHEHHA 1 HEPABEHCTBA. 10 |
Hepaercrsa
) YHCITA 1 BBIYMCITEHHUAL. Knanparabiii I |
KOpeHb
: VPABHEHHA 1 HEPABEHCTBA. I |
KanparHbic ypaHeHis
! AJTTEBPAIYECKHE BHIPAXEHHA. I |
TIpo0Ho-pativoHATbHEIE BbIpAKEHHS
; VPABHEHHA 1 HEPABEHCTBA. I |
TIpobHo-parTHOHATbHIE YpaBHEHNS
6 OYHKI{IIT 5 I
7 AJTTEBPAIYECKHE BHIPAXEHHA. "
Crenerm
\ YHCJTA 1 BRIYHUCTEHUA. [lemmvocts 1 I
: [Tosroperie, 0000meHte, " |
CHCTEMATII3aIyA 3HAHI
OBLIEE KOJMYECTBO YACOB I10 TTPOTPAMME 136 \ 0




9 KIACC

Koamuectso yacos JIEKTPOHHbIE
N | Haumeroanme pasieno i Tem (mdypoBbie)
W | mporpaMMbl Beero Kommpose - Tlpactneevie 00pasoBaTeIbHble
paboThl paboTbl
pecypebl
I OYHKIH IN I
) YPABHEHHA 1 HEPABEHCTBA. i |
KanparHbic HepapeHCTB
: YPABHEHHA 1 HEPABEHCTBA. 3 |
Ypasreris, HepABEHCTBA H HX CHCTEMbI
! YHCJIOBBIE ITOCITEJIOBATEILHOCTH . |
HTIPOTPECCHH
; AJTEGPAMYECKHE BHIPAXEHHA. » |
Creerb ¢ paulvioRATBHbIM IOKA3ATEEM
¢ [ToBToperie, 0000meHte, CHCTeMATH3IA u |
3HaHHi
OBLIEE KOMMYECTBO YACOB IO TIPOTPAMME |~ 136 6 0




NOYPOYHOE ITAHHPOBAHHE

TKIACC
Koamectso yacos JMEKTPOHHbIE
Tema ypoka igposii
N Konrpombrbie  pakTimy 00pa30BaTebHbIE
Beero
paboThl padorer | Pecypehl
| [Tosropenre. PatonansHbie wicna |
) [ostopentie. CpaHeHte, yTOPAI0HHBAHILE H APUQMETHYECKIE |
TGHCTBILA C PAIIVIORATBHBIMH HHCIAMH
3 [Tosropene. Yncroas mpsvas, MOTyb i I
! [Tostopenie. [TponeHTsl, 3amich MPOIIEHTOB B BiE APOOH H ApoOH B |
BHIE TIPOLICHTOB
5 [Tosroperwe. Tpr 0CHOBHbIC 337241 Ha TPOLEHTHI I
b [Tosroperre. Tpu 0CHOBHBIC 337341 Ha TDOIICHTHI I
1 osTopenie. Pemervie TexcTOBBIX 3734 apHQMETHYECKIM CTIoc000M I
; [osropenue. Pemerute 37y i3 peelnbﬁoﬁ TPAKTHKI 4 S0CTH Tpo0, |
MPOLIEHTL, MPUMEHEHHE OTHOIICHHI 1 IPOTIOPIVL TTpH PILICHHH 3724
9 [osropenue. Pemerute 37y i3 peelnbﬁoﬁ TpAKTHKI H SACT Tpo0, |
MPOLICHT, MPWMEHEHHE OTHOMICHHI H IPOTIOPIV] TIPH PEIICHIH 33134
10 [ToBropenue. PeanbHbie 3ABHCHMOCTIE; PEMEHHE 37124 Ha JIBIKCHILE, |
pa0oTY, MOKYIKH, HaTorH
1 KowrrpomsHast padora o Teme "PatlioHabHbie wicra' I I
12 KoopmHara ToukH Ha mpamoii I
I3 YrcioBbIe MPOMERYTKH I
14 YrcioBbIe MPOMERYTKH I
[5 Paccrosmrie MeA Ty 1BYMA TOUKaMH KOODMHATHOI TIpAMOIi I
1 HpﬂMoyroanflﬂ CHCTEMa KoopuHa. AOCIIHcea H OpHHATa TOUKI Ha |
KOOD/IHHATHOI IIOCKOCTH
7 HpﬂMOYFOJIbelH CHCTEMa KoopuHa. AOCIIHcca H OpHHATa TOUKI Ha |
KOOD/IHHATHON ILIOCKOCTH
I8 Tpuneps! TpagKoB, 3aTaHHBIX GOpMYyTaNH I
19 Urerie rpadiKoB peatbHbIX 3aBHCHMOCTEI! I




2 yHKIHOKATBHbIE 3ABHCHMOCTIE MEKTY BETMYHHAMI |
0 Tonste (ymkumy, QYHKIA Kak MATEMATHYECKas MOZIETb PEATBHOTO |
mpotiecca
) Tonste (ymkumm, QYHKIA Kak MATEMATHYECKaS MOZIETb PEATBHOTO |
mpotiecea
3 Tonste (ymkumm, QYHKIA Kak MATEMATHYECKa MOZIETb PEATBHOTO |
mpotiecca
U OBmacts ompeienerrs i 001aCTh SHaYeHHit QyHKIIH I
JA OBmacts ompeienerrs i 001aCTh SHaYeHHit QyHK I I
26 Crioco0bl 3a7aHHs (yHKIH |
2 [padk QyHximm I
28 Kowrrpomshast padora o Teme "Koopmmats i rpadymkn, Oyhxrmm" I
29 Bhipaerme ¢ nepeMeHHbIMIL SHaueHYE BBIDEKEHIA ¢ TIEPEMEHHbIMH I
30 Bhipaerme ¢ nepeMeHHbIMIL SHaueHYE BBIDEKEHIA ¢ TIEPEMEHHbIMH I
3l Bhipaerme ¢ nepeMeHHbIMIL SHauEHYE BBIDEKEHIA ¢ TIEPEMEHHbIMH I
3 [TpenicTapieHie 3aBHCHMOCTH MEKJLY BETHYHHAMH B BILE GOpMYIH I
3 [TpenicTapieHie 3aBHCHMOCTH MEKJLY BETHYHHAMH B BILE GOPMYIH I
4 Bhricreris o opyynan I
35 Bhricreris o opwynan I
36 Ypasrere ¢ oH0Ii mepevernoit. Koperb ypapHeHis I
37 ChoiicTa YpaBHEHI C OJHOH IEPEMEHHOII I
38 CBoiicTa YpaBHEHI C OJHOH IEPEMEHHOII I
39 PaBHOCHTBHOCTS YpaBHeHIi I
40 YpaBHeHHe Kak MATEMATHYECKAS MOJIEb PeATbHOM CHTauHH I
41 Yrcto KopHeit MHHEITHONO YpaBHEHIA I
4 Yrcto KopHeit MHHEITHONO YpaBHEHIA I
43 Petmerue TekcTOBBIX 33184 C TOMOIBIO THHEIHBIX YDABHEHHiI |
44 JlwmeitHoe ypaBHeHHe, CONEPKAIEE 3HaK MOTYA |
5 'I'<0HTp(U)JIbHa}I paota 1o TeMam "Beipaxeris ¢ mepeMeHHbM', |
Tlumeiibie ypapHeHvA'
46 Cremenb ¢ HaTypaTbHbIM NI0KA3ATETEM I




47

ChoiiCTBA CTEIEHH C HATYPATBHBIM IOKA3ATEEM

|
48 ChoiiCTBA CTEIEHH C HATYPATBHbIM IOK3ATEEM I
49 ChoiiCTBA CTEIEHH C HATYPATBHBIM IOKA3ATEEM I
50 3armvich v B ECATHYHOM MOSHIHOHHOM CHCTEME CHMCTCHHA |
51 3armrch v B ECATHYHON MOHIHOHHOI CHCTEME CHMCTCHHA |
52 Omnouenst. OHOWIeR CTaRzATHOTO Biiza. CTenenb OHOWIeHa |
53 Omnouenst. OHOWIeR CTaRzATHOTO Biiza. CTenenb 0HOWIeHa |
5 Morounersl. Mrorownen craraptroro Buja. CTeneb MHOTouIcHa |
55 Morounersl. Mrorownen craraptroro Buja. CTeneb MHOTouIeHa |
56 CTI0/KeHHE 1 BBIUHTAHHE MHOTOUTEHOB |
57 CTI0/KEHYE 1 BBIUHTAHHE MHOTOIEHOB |
58 CTI0/KEHYE 1 BBIUHTAHHE MHOTOIEHOB |
59 VMHOKEHYE H [IETeHNE MHOTOYICHOB |
00 VMHOKEHYE H [IETeHNE MHOTOYICHOB |
o1 VMHOKEHYE H [IETeHNE MHOTOYICHOB |
02 VMHOKEHYE H [IETeHNE MHOTOWICHOB |
63 [Tpeo0pasoBanie IENOTO BBIDAKEHHS B MHOTOUICH I
64 [Tpeo0pasoBanie IENOO BBIDAKEHHS B MHOTOUICH I
03 [Tpeo0pasoBanie IENOTO BBIDAKEHHS B MHOTOUICH I
66 Koprm MHorounena I
67 Kopem MHoro7ena I
@ TO)KI[ﬁCTBOU. TokecTBeHHbIE TPe00OPas0BaHIA aTreOpaIeckiX |
BBIpAKCHI
« TO)KI[ﬁCTBOu. TokecTBeHHbIE TPe00OPas0BaHIA aTreOpaIecki |
BBIDAKCHI
10 TO)KI[ﬁCTBOU. TokecTBeHHbIE TPe00OPas0BaHIA aTreOpaIeckiX |
BBIDAKCHI
o TO)KI[ﬁCTBOu. TokecTBeHHbIE TPe00OPas0BaHIA aTreOpaIecki |
BBIpAKCHI
7 Toectso. ToeCTBeHHbIe Te00a30BaHIs aTre0paHIeCKiX |

BbIAKCHII




73 J0Ka3aTeBCTBO TOKIECTB |
7 KOHTpOJIbHa}f‘ pf60Ta 110 Tema "CTeneHb ¢ HaTypambbIM |
nokasareneM', "Mrorounensr"
13 KBazpat cyvnbl i KBaZpaT pasHOCTH 1BYX BblpaKeHHil I
76 KBazpat cyMMbl HECKOMBKIX BblpaXeRHil I
1 K0 cymms 1 ky0 pasrocT J1ByX BbipaxeHiil I
78 PasocTh KBATpATOB BYX BbIDAKEHILI I
79 [Tpomsseriere pasHOCTIE 1 CYMMbI 1BYX BbIDAKCHIL I
80 [Tpomsseriere PasHOCTIE 1 CYMMbI 1BYX BbIDAKCHILI I
8l CyMma  pasHOCTb Ky0OB TBYX BbIpaeHi I
82 CyMma  pasHOCTb Ky00B TBYX BbIpaeHi I
83 Pasnoxerie MHOTOWIEHA Ha MHOKHTEIH I
o [Tpomsserienre pasHOCTIE CYMMbI JBYX BHIDAKEHIL, CYMMA 1 ASHOCTh |
Ky0OB 1BYX BbIpakeHyit
85 Pasnoxerie MROTOWIEHA Ha MHOKHTEH I
86 Briecenye 00Lero MHoKHTENA 32 CKOOKN |
§7 Merox rpymmpoBgi I
88 KowrrpomsHast paota o Teme "PopMyTel COKpAIIEHHOr0 YMHOKeHHA" I
§9 Jemmvoctb nembix wcen, CBOiicTBa JETMOCTH |
9 Jemmvoctb nembix wcen, CBOiicTBa JETMOCTH |
91 Tpocteie  cocrassie wicna. YETHBIE 1 HEYETHBIE HCTA I
92 [pusnaxu nemvocti Ha 2, 4, 8, 5, 3, 6,9, 10, 11 |
93 [Tpusnaxn nemmvoct Ha 2, 4,8, 3, 3,6,9, 10, 11 |
0 [Tpv3Has AETHMOCTH CYMMI 1 TIDOH3BEICHHS IETbIX YHCEN MPH |
DEILICHHY 33724
05 HanOobimait oOmmit femvmen 1 HamMeRbee 00Mee KpaTHoe JByx |
qHcen
%% BsaumHo mpocTeie wricma I
97 Amropury Esxmiza. Jleneme ¢ ocratkom |
98 CpaBHeHNA EBIX HCEN 110 MOTYK0 HATYPATBHOTO YCA I
99 Tlnneitnas yriiis, € cBoiicTsa I




100 Tineitas ynxip, € cBoiicrsa I
101 Tineitas ynxiy, € cBoiicTea I
102 [padyk maneitnoi K I
103 [padyk maneitnoi K I
104 [padyk maneitnoi K I
105 [padyk maneitnoi K I
106 [padik hymkm y=|x | I
107 [padmk Qymxomm y=| x| I
108 [padik Gymkm y=|x | I
109 [padk ymxomm y=| x| I
110 KycouHo-3a1aHbIE QyHKIH I
11 KycouHo-3a1aHbIE QyHKIH I
112 KycouHo-3a1aHbIe QyHKIH I
13 KycouHo-3a1aHbIE QyHKIH I
114 Kowrrpomshast padora o Teman "Jemivocts', " Tieitnas Qyrkins" I
[15 YpaBHeHHe  JBYMS IEPCMEHHBIMH I
116 YpaBHeHHe  7BYMS IEPCMEHHBIMH I
17 [paik THeiiHOTO YPaBHEHHS C JBYMA TIEDEMEHHBIMIL I
118 [padyik MiHeiHOTO YPABHEHHS ¢ JIBYMS MEPEMEHHBIMI I
19 CHTeMbl THHEHHBIX YDABHEHILI ¢ JIBYMS TIEPEMEHHBIMI I
120 CHeTeMb! THHEHHBIX YDABHEHILI ¢ JIBYMS TIEPEMEHHBIMI I
Dl [padyueckui MeTO PIICHNS CHCTEMbI THHEIHbIX YaBHEHHi! ¢ TBYMS |
TIEEMEHHbIMH
m [padyueckui MeTo PIICHNS CHCTEMbI THHEIHbIX YaBHEHHi! ¢ TBYMS |
TIEEMEHHbIMH
n Permerie cicTen TUHEHHbIX YPABHEHHI C TBYMA TEPEMEHHbIMA |
METOOM ITOICTAHOBKH 1 METOZI0M CIOKEHIS
1 Permerie cicTen THEHHbIX YPABHEHHI ¢ TBYMA TEPEMEHHbIME |
METOZIOM TTOICTAHOBKH 1 METOZI0M COKEHIS
125 Permerie cicTen THEHHbIX YPABHEHHI ¢ TBYMA TEPEMEHHbIME |

METO/IOM TO/CTAHOBK 11 METOZIOM CTOKEHHA




16 PermeHie CcTeM JVHEHHbIX YPABHEHHI ¢ 1BYMA TEPEMEHHbIMA |
METOIOM TTOICTAHOBKH 1 METOZIOM CIOKEHN

17 Ciicrema yx JIPEHCPUIHBIX YDABHEHHI! ¢ IBYMS TIEPEMEHHbIMH KaK |
MOJEb PEATbHOH CHTYaIl

128 KorporsHas pabota o Teme "CricteMs! mimeifHbIx ypapHerii" I

129 [ostopentie 1 00o0mere. Bepakeris ¢ MepeMeHHbIMA I

130 [ostopentie 1 0000mere. CremeHb ¢ HATYpaTbHbIM TIOKA3ATETEM I

1l [osropernie 1 0Bo0meHue. OHOWTEHb H MHOTOWIEHSI |
ToikecTBeHHbIE Mpe00pa30BaHIs ANreOpaMeCkirX BhpaKeHi

13 Tosroperie 1 0Bo0mere. opMyTb! COKPIIEHHOTO YMHOKEHIA I

133 Mosropere 1 oBo0merne. Koopmmate! 1 rpaduk I

134 Mosroperie 1 0Bo0merne. JTreitHas (ymkus € cBoiicTea I

135 HroroBas KoHTpO/bHas paboTa I

16 Mosroperie 1 0Bo0mere. Peimerre cucTem MineiHbIX YpasHeHiit ¢ |
TBYMA TIEPEMEHHBIMI

OBLIEE KOJMYECTBO YACOB I10 TIPOTPAMME 136




§ KIACC

JMEKTPOHHbIE
Koamuectso vacos igposii
% Tewma ypoka 00pa3s0BaTebHbIE
pecypel
Beero Konrpombrbie | [paxtiny
paboThl paboThl

I YrcroBbic HepapeHCTBa I
) CBO¥ICTBA HIHCTIOBBIX HEPABEHCT I
3 CBO¥ICTBA HHCTIOBBIX HEPABEHCTB I
4 JloKa3aTebCTBO HEPABEHCTB I
5 Hepasercrso ¢ nepevenroit, CTporvie i RECTPOTHE HEPaBEHCTBa I
6 Hepasercrso ¢ nepemenroit. CTporvie i RECTPOTHE HePaBEHCTBa I
: Croxerre 1 YMHOKEHYE HHCTOBBIX HepaBeHCTB. OCHHBARHE 3HATCHIA |

BBIDAKEHIA
: Croxerre 1 YMHOKEHYE HHCTOBBIX HepaBeHCTB. OCHHBARHE 3HATCHIA |

BBIDAKEHIA
9 HOH}ITHCUO DEIIEHYIH HEPABEHCTBA C OTHOM MEpEMEHRON. MroKecTso |

DEIIICHHIi HEPABEHCTB
10 HOH}ITHCUO DEIIEHYIH HEPABEHCTBA C OTHOM MEpEMEHRON. MroKecTso |

DEIIICHHIi HEPABEHCTB
1 PagHocHbHEIE HepaBeHCTBa. HepaseHcTBo-CrencTBHe I
12 YwcroBbIe MPOMEKYTKH I
I3 JlumeitHoe HepaBEHCTBO ¢ O/IHON TIEDEMEHHON H MHOKECTBO €10 pemermii | |
14 Petmerue mieiHbIX HEPABEHCTB ¢ OTHOI TIEPEMEHHOI I
[5 Permerue mieiHbIX HEPABEHCTB ¢ OTHOI TIEPEMEHHOI I
16 Permerue mieiHbIX HEPABEHCTB ¢ OTHOI TIEPEMEHHOI I
17 CHCTeMBI THHEHHbIX HEPABEHCTB C OTHOM IIEPEMEHHO I
I8 CHCTeMBI THHEHHbIX HEPABEHCTB C OTHOM IIEPEMEHHO I
19 Permenme TCUKCTOBBIX 337124 C TIOMOIIIbKO MHEHHBIX HEPABEHCTB € OTHOM |

TIEPEMERHOII
2 KonrrposHas pabota ro eme "HepasercTsa" I I




2 KanparHsie koprm I

2 Apugmeriseckyil KBazpaTHbL KOPEHb 1 €T0 CBOJiCTB I

JA Apugmeriseckyil KBaTpaTHBL KOPEHb 1 €10 CBOJiCTB I

2 [TomsTvie mppauyoRATBHOTO HrcHa. IGHCTBIA ¢ HpPAHOHATBHBIMI |
qHCHAMH

25 CBoiicTsa AeicTBHI ¢ UPPAIHOHATBHEIMH YHCTAMH |

26 CBoiicTsa AeicTBHI ¢ UPPAIHOHATBHEIMH YHCTAMH |

2 CBoiicTsa AeicTBHI ¢ UPPAIHOHATBHEIMH YHCTAMH |

28 CpaBHeHvE HppALHOHATBHLX HHCE I

29 CpaBHeHvE HppALHOHATBHLX HHCE I

W Mro&ecTBo JeficTBITETbHBIX Hrcer, [IpeCTaBTeHHA 0 PACIIHPEHIAX |
HHICIOBBIX MHOKECTB

1l JlomyCTinMble 3HaYEHHS TIEPEMEHHBIX B BBIDAKEHHAX, CONEPKALIIX |
APHOMETIMECKHE KBATPATHbIC KOpHH

0 JlomyCTinMble 3HaYEHHS TIEPEMEHHBIX B BBIDAKEHHAX, COTEPKALIX |
APHOMETIMECKHE KBATPATHbIE KODHH

3 ToiktecTBeHHbIE PE0OPA30BAHILA BBIDAKEH, CONEpKALIIX |
APHOMETIECKHE KBATPATHbIE KOpHA

U ToiktecTBeHHbIE PE0OPA30BAHILA BBIDAKEH, CONEpKALIIX |
APHOMETIMECKHE KBATPATHbIE KODHH

i ToiktecTBeHHbIE TPE0OPA30BAHILA BBIDAKEHHI, CONEpKAIIX |
APHOMETIMECKHE KBATPATHbIE KODHH

% ToikecTBeHHbIE TPE0OPA30BAHILA BBIDAKEHHI, CONEpKALIIX |
APHOMETIMECKHE KBATPATHbIC KOpHH

37 KonrrporsHas pabota rio eme "Keazparabiit kopets" I

38 KsanparHoe ypasHerue I

¥ (Dopwyna kopHeii KBTpaTHOTO YpasHerHs. KonmecTso AelicTBHTENbHbIX |
KODHeIl KBaIDATHOTO YDABHEHILA

0 (Dopwyna kopHeii KBTpaTHOTO YpasHerHs. KonmdecTso AelicTBHTENbHbIX |
KOPHeIl KBaIPATHOTO YDABHEHILA

i (Dopwyna kopHeii KBTpaTHOTO YpasHeHHs. KoTmdecTBo AeiicTBHTEbHbIX |

KOpHelt KBATIDATHOTO YpaBHEHIis




Dopwyna kopHeii KBTpaTHOTO YpasHerHs. KoTmdecTso AelicTBHTENbHbIX

! KOHelt KBATIDATHOTO YDaBHEHIA :
3 Teopewa Buera I
4 Teopewa Buera I
s VpapHeHIA, CBOTMMbIE K THHEHHBIM YPABHEHHAM ILTH K KBaTPATHbIM |
YDABHEHHIAM
1 VpapHeHIA, CBOTMMbIE K THHEHHbIM YPABHEHHAM ILTH K KBATPATHbIM |
YDABHEHHIAM
47 Kbanpatroe ypaserme ¢ napaveTpom I
48 Permerie kBazpaTHBIX YpaBHeRHii ¢ mapamMeTpav I
49 Permieriie KBaTpaTHBIX YDABHERH! C HADAMETpAMH I
50 Permere KBazpaTHBIX YpaBHEHHI, COTEPKALILX 3HaK MOTYIA |
51 Permerie KBazpaTHBIX YpaBHEHHI, COTEPKALIEX 3HaK MOTYIA |
5 YpasHeRtie Kak MATEMATIHECKAS MOEIb PEATbHOI CHTYAIH I
53 Permierre TEKCTOBBIX 34184 C TIOMOIIbHO KBATIDATHbIX YDABHEHHI |
54 KowrrpomsHas padora o Teme "Keazpattie ypapHeHns" I
55 PanoanbHbIe BhIpaKCHIA |
56 ToikecTBEHHbIE MPEOOPA30BAHILA PALHOHATBHBIX BBIDAKEHH I
57 ToikiecTBeHHbIE MPE0OPa30BAHILA PAIIFIOHATHBIX BBIDAKEHIL I
58 ToikecTBeHHbIE MPEOOPA30BAHILA PALHOHATLHBIX BBIDAKEHT I
59 ToikiecTBeHHbIE MPE0OPa30BAHILA PAIIFIOHATHBIX BBIDAKEHIL I
0 AmreOparteckas o0, JIonyCTHMBIE 3HAYEHHS TIEDEMEHHbIX B Ap00HO- |
DAILFIOHATBHbIX BBIDAKEHIAX
6l AmreOparteckas o0, JlonycTHMBIE 3HAYEHHS TIEDMEHHBIX B p00HO- |
DAILFOHATBHbIX BBIDAKEHIAX
0 AmreOparteckas o0, JIonyCTHMBIE 3HAYEHHS TIEDEMEHHBIX B p00HO- |
DAILFIOHATBHbIX BBIDAKEHIAX
63 OcHoBHoE cBOicTB0 areOpameckoil Apodn I
64 OcHoBHoE cBOicTB0 areOpameckoil Apodn I
63 Croxerie 1 BbravTanHe anre0payeckix [pobet I
66 Croxerie 1 BbravTanHe anre0panseciix Jpobet I




07 VMHoweHHe 1 fenenre anreOpaieckinx podet |

08 VMHoweHHe 1 fenenre anreOpaieckix podeit |

69 VMHoweHHe 1 fenenre anreOpaieckix podeit |

70 Bosseerie anreOpaieckoi pobi B cTemeHb |

1 KonrrporsHas pabota o Teme " poOHo-pailiioRaTbHbIE BHpaKEHYA" I

1 JIpo0Ho-pailioHATbHbIE YpaBHEHHS I

3 Pemertie poOHO-paIliORATBHbIX YaBHEHHI, CBOTALICA K THHEIHbIM |
YDABHEHHAM

2 Pemertie poOHO-paIliORATBHbIX YpaBHEHHIL, CBOTALIXCA K THHEIHbIM |
YDABHEHHAM

s Pemertie poOHO-paIliORATBHbIX YaBHEHHI, CBOTALICA K THHEIHbIM |
YDABHEHHAM

% Pemertie poOHO-paIliORATHHbIX YpaBHEHHI, CROTAILMXCA K KBATDATHEIM |
YPABHEHHAM

7 Pemertie poOHO-paIliORATHHbIX YpaBHEHHI, CROTAILNXCA K KBATDATHEIM |
YDABHEHHAM

3 Pemertie poOHO-paIliORATBHbIX YpaBHEHHI, CROTAILMXCA K KBATDATHEIM |
YDABHEHHAM

o Permenme )11306H0-pauH0Haanbe YDABHEHHII METOT0M 3aMEHEL |
TIEPEMEHHOI

A0 Permenme )11306H0-pauH0Haanbe YDABHEHHII METOT0M 3aMEHEL |
TIEPEMEHHOI

0l Permenme )11306H0-pauH0Haanbe YDABHEHHII METOT0M 3aMEHEL |
TIEPEMEHHOI

0 Permenme )11306H0-pauH0Haanbe YDABHEHHI METOT0M 3aMEHEL |
TIEPEMEHHOI

Q Pemene TCKCTOBBIX 33734 C TIOMOIbHO IPOOHO-PALTHOHATBHbIX |
YDABHEHI

o Pemene TCKCTOBBIX 33734 C TIOMOIIbHO IPOOHO-PALTHOHATHbIX |
YDABHEHH

i Pemertie TeKCTOBBIX 33124 ¢ MOMOIIbHO ZIDOOHO-DALHOHATBHBIX |

YDABHEHI




Permertte TeKCTOBBIX 334t C MOMOIIbHO JIDOOHO-DALIHOHATBHBIX

86 . I
YpaBHeRyi

g7 Pemenrie TEKCTOBSIK 34101 C IOMOLLEHO TPO0HO-PALIHOHATBHBIX |
YpaBHeHvi

" Pemenrie TEKCTOBSN 4024 C HOMOLI TPO0HO-PALIHOHATBHBIX |
YpaBHeHyi

89 [pafiyeckas HHTEPIPETALIAA YABHEHI C JBYMA TIEDEMEHHBIMI I

9 KonrrporsHas pabota o Tee "/{poOHo-paoRaTb bl YpaBHEHHA" I

91 (0macTb OpeieneHrs H MHOKECTBO 3Ha4CHYI! ()YHKIHH I

9 (0macTb OpeieNeHHs H MHOKECTBO 3Ha4CHYI! ()YHKIHH I

93 Crioco0bl 3aanms Kyl |

04 [paduk yHxim I

05 Urenrie cBoiicTs (yHiimaH o € rpaduky. [Tpiepst rpagiKoB QyHKIIHi, |
OTPKAIOIIX PEATHHBIE TPOLIECCH

0 ynxamm, OMmIChIBAIOIIE TAMYIO 1 00DATHYIO TIPOMOPIHOHATHHbE |
3ABICHMOCTH, HX TPAQHK

0 ynxamm, OMmIChIBAIOIIE TAMYIO 1 00DATHYIO TIPOMOPIHOHATHHbE |
3ABICHMOCTH, HX TDAQHK

0 ynxamm, OMmIChIBAIOMIE TAMYIO 1 00PATHYIO TPONOPIIHOHATHHbE |
3ABICHMOCTH, HX TPAQHK

99 Oyhxis y= X2 1 € caoiicTsa I

100 Oynxmus y=x2u e cBoiicTpa I

101 Oynxmus y=x3 u o€ cBoiictpa I

102 | Oynxas y=x/x n € caoifcrsa I

103 | Oynxas y=x/x € caoifcrsa I

104 Oynxms y=vx i € cBoiicTBa I

105 | Konmpobhas pabora nio Teme 'Oy’ I

106 | Crenemb ¢ nemsiv moxazateney |

107 | Cpoiicta CTEMeHY ¢ LETBIM MOKa3ATENEM |

108 | Cpoiictsa CTemeHY ¢ LETBIM MOKa3aTENEM |

109 | Coiictsa CTemeHY ¢ LETBIM MOKA3ATENEM |




[Tpeobpa3oBartie BHIpAKEHI, COTEKAIIX CTEEHH C IETHIM

10 I
TIOKa3aTEIeM

" [Tpeobpa3oBartie BHIpAKEHI, COTEPAIIX CTEEHH C IETHIM |
TOKa3aTeIeM

0 [Tpeobpa3oBartie BHIpaKCHI, COTEPKAILIX CTEEHH C IETHIM |
TOKa3aTeIeM

113 CranyapTHBL BHJ wiCHa |

114 Cranzaprabil B wena |

115 JlelicTus ¢ wucTavy, 3amicaHHBIMH B CTAHAPTHOM BHE |

116 JleiicTus ¢ quciavy, 3amicaHHBIMH B CTAHAPTHOM BHJE |

117 Pasnepbt 00bexTOB OKPYKAIOIIEN0 Mipa, ITHTENHOCTS TPOILECCOB B |
OKDYKAIOLIEM MIIpE

1 Pasvepbt 00bexTOB OKPYKAIOIIEN0 Mipa, LTHTENBHOCTS MPOILECCOB B |
OKPYKAIOLIEM MiIpe

119 Pasnepbt 00beKTOB OKPYKAIOIIEN0 Mipa, LTHTENHOCTS NPOIIECCOB B |
OKDYKAIOLIEM MIIpE

120 Jlenenne ¢ octatkom I

121 CpasHernis embIX HCe 110 MOTYITO KaTyPATbHOTO HHCH2 I

122 CpasHernis LbIX HCE 110 MOTYITHO KATYPATbHOTO HHCH2 I

123 ChoiicTsa cpasHEHILi 10 MOTYTHO I

124 ChoiicTsa cpasHEHILi 10 MOTYHO I

125 Octamsu CymMBl 1 OH3BE/ICHIA 10 JHHOMY MOTYIIHO I

126 | KontpomsHas padota o emav "Crenenn', "Jemamocts" I

17 [osropere 1 0o0merme. Peimerre THHEIHbIX HeABEHCTB C OTHOM |
TIEPEMEHHOH 1 CHCTEM JHHEHHBIX HEPABEHCTB C OTHON TIEEMEHHOI

8 [osropere 1 0o0merme. Peimerre THHEIHbIX HeABEHCTB C OTHO |
TIEPEMEHHOI 1 CHCTEM JHHEHHBIX HEPABEHCTB C OTHON TIEPEMEHHOI

19 [osTopere 1 0000merme. TokecTBeHHbIE TPe0OPas0BaHILA |
BBIDAKEHIIL, COTEpRALIIX apHOMETHYECKIIE KBATDATHBIE KOpHH

0 [osTopere 1 00o0merme. Peimerrie kBapaTHBIX ypasHeHti, Pemerie |
TKCTOBBIX 33124 ¢ TIOMOILIbIO KBATPATHbIX YpaBHEH

131 | Tlosroperne 1 0000merne. Permertie 3a%a 3 peamboi Ki3Hn |




[osTopere 1 0000merme. TokecTBeHHbIE TPe0OPas0BaHIA

13 . |
DAITIORATLHBIX BIPAKCHI
[osroperme 1 06o0merme. Peimertie podHO-paITHOHATLHEIX YpaBHEHH,

133 CBOAIIAXCA K THHGIHBIM AT K KBATPATHBIM YpaBHEHHAM. Pemere |
TRKCTOBBIX 3834 C TIOMOI[bH0 IDOOHO-ALTHOHATbHBIX YpaBHEHI

I [osTopere 1 00o0merme. Peimerre TeKCTOBBIX 34124 A3THIHBIMA |
cocobam

135 | Hrorosas KoHTpobHas padota I

136 | Tlosropenne 1 0000merne. Permertie 3a%a 3 peamboi Ki3Hn |

OBIIEE KOJHYECTBO YACOB 10 TIPOTPAMME 136




9 KIACC

Tema ypoka

KoammecTso yacos

JNEKTPOHHbIE
[HGPOBBIE
00pasoBareIbHble

PECYpCHI

KontpobHbie

Beero
paboThl

Tpaxtiny
paboThl

Oynxrps, CaoiicTsa (YHKIHIL HYTH QYHKIIH, TIDOMEXYTH
3HAKOTIOCTORHCTBA ()YHKITHH, TIDOMEIKYTKH BO3PACTAHHA 1 YOBIBaHHA
(\yHKIH, YETHBIE i HEUETHbIE (DYHKIIIH, HAHOObUICE H HAHMEHbILEE
3HQUCHHS (YHKIH

Oynxrs, CaoiicTsa (YHKIHIL HYTH QYHKLIH, TIDOMEXYTIH
3HAKOTOCTOSHCTBA ()YHKILHH, TIDOMEIKYTKH BO3PACTAHHA 1 YOBIBAHHA
(\yHKIH, YETHBIE i HEUETHbIE (DYHKIIIH, HAHOObUICE H HAHMEHbILEE
3HQUHHS (YHKIH

[octpoerme rpadukoB (yHKIyii ¢ MOMoIIbH Mpeo0pasoBarii

[octpoerme rpadukoB (yHKiyii ¢ MoMoIIbH Mpeo0pasoBarii

Kanparnbiii tpéxanen. Kopan KBatpaTHoro Tpéxuiea

Pasnoxertie KBATPATHOTO TPEXUICHA HA MHHEHHbIC MHOKHATCIN

Pasnoxertie KBATPATHOTO TPEXUICHA HA MHHEHHbIC MHOKHATCIN

Knanpariraras dynxis i e€ cRoiicTsa

[TapaGora, KoopaHAT! BepIIAHb! MapadOb, 0Ch CHMMETPIH apa0osl

(S}

Moctpoerne rpadika KBanpaTiaHOil (yHKIH

—_—

Moctpoerne rpadika KBanpaTiaHOil (yHKIH

_— e = O (oo [ O o | o

0o

Moctpoerne rpadika KBanpaTiaHOil (yHKIH

[UNNE (S [ USSR [N [ SN G (S (RN R —
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[onokertie rpadika KBanpaTHHOi (YHKIIHH B 3ABHCHMOCTH OT 66
K0I()HIHEHTOB

[onokertie rpadika KBanpaTHHOi (YHKIIHH B 3ABHCHMOCTH OT 66
K0IHIHEHTOB

Hermomb30BaHte cOMCTB KBaTPATIAHOI (YHKIIHH J1T4 PEIIEHHA 34184

Hermomb30BaHte cOMCTB KBaTPATIAHOI (YHKIIHH J1T4 PEIICHHA 33184

Hermomb30BaHte cOMCTB KBaTPATIAHOI (YHKIIHH J1T4 PEIIEHHS 34184




CremenHble ()YHKIHI ¢ HaTYPATBHBIMI TIOKA3ATEAMH, HX TDAQHKI 1

I8 . I
CBOlCTB
19 CremenHble (hYHKIHI ¢ HaTYPATBHBIMI TOKA3ATEAMH, HX TDAQHKI 1 |
CBOICTBA
20 CremenHble (pYHKIHI ¢ HaTYPATBHBIMI TIOKA3ATEAMH, HX TDAQHKI I |
CBOJCTBA
2l CremenHble (pYHKIHI ¢ HaTYPATBHBIMI TIOKA3ATEAMH, HX TDAQHKI I |
CBOICTBA
22 | TpaQuxn Qyrumi; y= W, y=4, y= |
) )
23 | Tpaduxu QyRKmi; =k, y="k, y=|x |
) )
24| TpaQuxn Qyrumi; y= W, y=4, y= |
) )
25 | KonpormeHas paora mo Teme "y I
% [TomsTve 0 petmerHi KEpaBEHCTBA ¢ OTHOM MepeMeRRON. MroKecTso |
DEIIEHH HEPABEHCTB
27 | Ksampattbie HepaseHCTBA ¢ OTIHOM IEPEMERHOI I
28 | KnanparHbic HepaseHCTBA C OTHOI TIEPEMEHHOI I
29 | Pemertie HepaBeHCTB rpaueckini METOTOM i METOZIOM HHTEPBA/IOB I
30° | Peimenne HepaBeHCTB TPAQHHECKHM METOZIOM H METOZI0M HHTEDBATOB I
31" | HepaeHcTsa, cofeprkanye 3Hak MOZyA |
32 | HepaercTsa, cofepkantye 3Hak MOZyA |
33 | CicreMbl HEpABEHCTB ¢ OIHOM TEPEMERHOII I
34| CicreMbI HEpABEHCTB ¢ OJIHON TEPEMERHOII I
35| PermeHue TeKCTOBBIX 37124  TIOMOIIbIO HEPABEHCTB, CHCTEM HEPABEHCT I
36 | Pemerue TEKCTOBBIX 387124 C TOMOIbIO HEPABEHCTB, CHCTEM HEPABEHCTB |
y Hepasenctso ¢ 1By miepemenHbIMH. PellieHie HepaBeHcTBa ¢ AByMS |
TIEPEMEHHBIN
38 | Tpaduieckuit MeTO pemeHIA CHCTEM HEDABEHCTB ¢ IBYMS MEPEMEHHBIMI I
39| CicreMbI HEpABEHCTB ¢ IBYMS TEPEMEHHBIMII I
40 | KonrpomsHas paboa mo Teme "KeazparHie HepapeHcTBa' I
41 | DuxsanpatHble ypaHeHis I




TpinMiepst MpHMEHEHIIH MeT0Zl0B PABHOCHBHBIX Tp00pas0BaHI, 3aMeHI

42 | mepeMeHHOi, rpadiyeckoro MeTofa mpi petterii ypaperyii 3-i n 4-i I
CTeMeHeil
TpinMiepbt MpHMEHEHIH MeT0Tl0B PABHOCHBHBIX Tp00pas0BaHI, 3aMeHI

43 | mepeMerHoii, rpadiyeckoro MeTofa mpH petterii ypaperyii 3-i n 4-i I
CTeMeHeil
TpinMiepst mpHMEHEHIH MeT0Tl0B PABHOCHBHBIX Tp00pas0BaHI, 3aMeHI

44 | nepeMeHHOi, rpadiyeckoro MeTofa mpi petterii ypaperyii 3-i n 4-i I
CTeMeHeil

45 | Pemerrie poOHO-PaITHOHATHbIX YDABHEHHI! 1 HEPABEHCTB I

46 | Pemerrie poOHO-paITHOHATHHbIX YDABHEHHI! 1 HEPABEHCTB I

47 | Pemerne fpoOHO-paIHOHATLHELX YPaBHEHHI! 1 HEPABEHCTB I

48 | Pemerrie poOHO-paIIHOHATHHbIX YDABHEHHI! 1 HEPABEHCTB I

49 | Pemerne CHCTeM YDABHEHILI ¢ JIBYMS IEPEMEHHBIMI I

50 | Pemenvie cHcTeM YpaBHEHILI ¢ TBYMS TIEEMEHHbIMI I

51 Permerie mpOCTEHmIIX CHCTEM HETHHEIHBIX YDABHEHIIH C JIBYMS |
TIEPEMEHHBIMI

9 Permerie mpOCTEHmIIX CHCTEM HETHHEIHBIX YDABHEHVIH C JIBYMS |
TIEPEMEHHBIMI

Q Permerie mpOCTEHmIIX CHCTEM HETHHEIHBIX YDABHEHIIH C JIBYMS |
TIEPEMEHHBIMI

s Permerie mpOCTEHmIIX CHCTEM HETHHEIHBIX YDABHEHIIH C JIBYMS |
TIEPEMEHHBIMI

S [padyeckytil MeTOJI PEIICHHS CHCTEMb HETHHEIHbIX YpaBHEHHi! ¢ ABYMS |
TIEPEMEHHBIMI

56 [padyeckytil MeTOJI PEIICHHS CHCTEMb HETHHEIHbIX YpaBHEHHi! ¢ ABYMS |
TIEPEMEHHBIMI

57 CHCTeMaUI[ByX HEITHHEITHBIX YDABHEHIH C JIBYMA TIEDEMEHHbIMH Kak MOTMb |
DEATBHOY CHTYaIlH

8 CHCTeMaUI[ByX HEITHHEITHBIX YDABHEHIH C JBYMA TIEDEMEHHbIMH Kak MOTMb |
DEATBHOI CHTYaIN

% CrCTeMa TBYX HETMHEIHBIX YDABHEHVI C JBYMA TIEDEMEHHbIMH Kk MOTM |

DEATBHOM CHTYaIlH




CHCTeMa TBYX HETMHEIHBIX YDABHEHVIH C JBYMA TIEDEMEHHbIMH Kak MOTMb

60 . I
DEATBHOI CHTYaIlN

61 | Cicrema HeTHHEIHbIX YPABHEHHII C IaPaVETPOM I

62 | Cicrema HeTHHEIbIX YPABHEHHII C IaPaVETPOM I

63 | Cicrema HeTHHEIbIX YPABHEHHII C IaPaMETPOM I

64 | TIpocteiitmie HepaBEHCTBA C BYMA IEPEMEHHBIMH I X CHCTEMbI I

65 | Konrpomsras pabota o Teme "YpaHeHrs, HEABEHCTBA H 1X CHCTEMBI' I

66 [onsyte w00l MocAeT0BATENBHOCTH. KoHeuHBIE H OeckoHeHbIe |
TIOCHE0BATEBHOCTI

B OrparuerHas oce10BaTeNbHOCTS. MOHOTORHO Bo3pactatomas |
(yObIBaKOIIAK) MOCTETOBATEBHOCTS

@ CriocoObt 3a7aHHs MOCTEA0BATENBHOCTH; OMHCATEbHbIH, Ta0NHYH, ¢ |
TIOMOLIbHO (JOPMYTHI 1-TO YIeHa, PEKYPPEHTHbL

69 | ApuQMerieckas i TeOMETpHYECKAA MPOrpeCcH I

70 | ApugMerieckas 1 TeOMETpHYECKAS TPOrpeCcH I

71| CoifcTsa ueHOB apHMETIECKOlt 1 FeOMETHYECKOi! Tporpeccit I

72| CoifcTsa uieHOB apHQMETIECKOlt 1 reOMETHYECKOi! Tporpeccit I

73| Qopmyni n-To WieHa apuQMeTHIecKoit i reoMeTpideckoit mporpeccii I

T4 | Qopmynl 1-To WieHa apuQMeTHIeCKoit H reoMeTpideckoit mporpeccii I

75| Qopmynsl n-To WieHa apuQMeTHIeCKoit H reoMeTpideckoit mporpeccii I

% Oopmymst CYMI IEPBHX 1 Y1EHO3 APHOMETHYECKOI 1 TeOMETpHYECKolt |
mporpeccii

7 Qopuyst CYMNL TEPBSX 1 EHOB AHQMETIYECKOIt H TeOMETpIYECKo |
mporpeccii

3 Oopmymst CYMI IEPBHX 1 Y1EHO3 APHOMETHYECKOI 1 TeOMETpIYeCKolt |
mporpeccii

79 | Sanawi Ha MONEHTHI, OAHKOBCKIE BKTATH! H KDETHTHI |

80 | Sazaunt Ha mpoueHTHI, OaHKOBCKIE BKTATbI  KDEIMTEL |

81 | Sazaunt Ha mpoueHTHl, OaHKOBCKIE BKTATbI  KDEIMTEL |

82 | Sazaunt Ha mpoueHTHI, OaHKOBCKIE BKTATbI  KDEIMTEL |

83 | Sazaunt Ha mpoueHTHl, OaHKOBCKIE BKTATbI  KDEIMTEL |

84 | Sazaunt Ha mpoueHTHI, OaHKOBCKIE BKTATbI H KDEIMTEL |




85 | Sazaunt Ha mpoueHTHI, OaHKOBCKIE BKTATbI  KDEIMTEL |

" [TpecTaBnenme 0 CXOMMMOCTY TIOCTET0BATENBHOCTH, 0 CYMMIDOBAHHH |
0CKOHeYHO YOBIBAIOILIEH TeOMETPIYECKOl! Tporpeccit

7 [TpecTaBnenme 0 CXOMMMOCTY TIOCTEZ0BATETBHOCTH, 0 CYMMIDOBAHIH |
06CKOHeYHO YOBIBAIOINIEH TeOMETPIYECKOl! Tporpecciti

88 | Merop Matemarieckoii WRTyKIH |

89 | Merop MatemariecKoii WRTYKIH |

0 KorrrpomsHas padora o Tewe "Yic10Bble OCTI0BATENBHOCTH H |
mporpeccy”

91 | Kopesb n-if creneru. CaoiicTsa KopHs -1 cremenn I

92 | Kopesb n-if creneru. CoiicTsa KopHs 11 cremenn I

93 | Kopenb n-if crenerm. CoiicTsa KopHs -1 cremenn I

94 | CreneHb  pamOHATbHbIM IOKA3ATENEM U 6€ CBOIICTBA |

95 | CreneHb  pamioHATbHbIM IOKA3ATENEM i 6€ CBOIICTBA |

96 | CreneHb  pamiOHATbHbIM OKA3ATENEM U 6€ CBOIICTBA |

0 TokrecTeHHbIe TPe00Pa30BAHILA BHIDAKEHITH, CONEPKAIIIX KOPEHS fi-i |
CTEMeHH

% TokriecTBeHHbIe TPe00Pas0BaHILA BHIDAKEHITH, CONEPKAIIIX KOPEHS fi-i |
CTEMeHH

0 TokriecTeHHbIE TPe00Pas0BaHILA BHIDAKEHITH, CONEPKAIIIX KOPEHS f-i |
CTEMeHH

00 ToikeCTBeHHbIE MPE0OPa30BAHIA BHIDAKEHII, COTIEPKALIIX CTEMEHS C |
DATVOHATHHBIM TOKA3ATENEM

0l ToiKeCTBeHHbIE MPE0OPa30BaHIA BHIDAKEHII, COTIEPKALIIX CTEMEHS C |
DAVOHATHHBIM TOKA3ATENEM

102 KonrpomsHas pabota o Tee "CreneHb ¢ pauHOHATBHBIM HOKa3aTeeM' I
[osTopentie 1 0000mierie. a1 BbIUHCICHNS (3aMHCh, CPABHEHHE

03 . ’ ’ I
TieiiCTBIA ¢ TI/iCTBHTETBHBIMH YHCIAMH, YHCT0BAA MPAMas)
[osTopentie 1 0000mierie. a1 BbIYHCICHNS (3aMCh, CPABHEHHE

047, . ’ ’ I
TeiCTBILA ¢ TCTBHTETBHBIMH YHCIAMH, YHCI0BAA MPAMa)

108 [osToperie 1 0000merme. Yrcia 1 BbrHCCHHS (TPOLEHTEL, OTHOIIEHHS, |

MpONOpIIH)




[osTopetie 1 0000merme. Hrcia 1 BbrHCCHHS (POLEHTEL, OTHOIIEHHS,
MpONOpIIH)

[osropete 1 0000merme. Hrcia 1 BbrwCCHHS (peMeHIe 3a7ad 1
PEATBHOI i3 )

[osropere 1 0000merme. Hrcia 1 BbrHCCHHS (peMeHIe 3a7a4 13
DEATBHOI i3 )

[osTopere 1 00o0merme. rca 1 BoHCCHHS (OKPYTTHE,
MpUOTIREHHE, OLEHKA)

[osTopete 1 0000merme. TexcToBbIE 3aatH (peMeHIE TEKCTOBBIX 3a7a4
APHOMETIYECKIM 1 AMreOpaIecki Crioco0av)

[osTopere 1 0000merme. TexcToBbIE 3a1aH (peMIGHIE TEKCTOBBIX 3a7a4
APHOMETIYECKIM 1 AnreOpaiecki criocobav)

[osTopere 1 0000merme. TexcToBbIE 3a1atH (peMIEHIE TEKCTOBBIX 3a7a4
APHOMETIYECKIM 1 AnreOpaiecki criocoam)

[osTopere 1 0000merme. TexcToBbIE 3a1atH (PeMIEHIE TEKCTOBBIX 3a7a4
APHOMETIYECKIM 1 AMreOpaIecKi CTIoco0av)

[osTopere 1 0000merme. TexcToBbIE 3aatH (PeMIEHE TEKCTOBBIX 3a7a4
APHOMETIYECKIM 1 AIreOpaiecki Crioco0am)

[osTopere 1 0000merme. TexcToBbIE 3a1aH (peMIGHIE TEKCTOBBIX 3a7a4
APHOMETIYECKIM 1 AMreOpaiecki Criocoav)

[osTopere 1 00o0merme. Anredpaireckie Beipaxenis (mpeodpasopane
ATTEOAITIECKITX BHIPAKEHHT, COTEAIIIX CTEMEHR C IETBIM TIOKA3ATEIIEM)

[osTopete 1 00o0merme. Anredpaireckie Beipaxenis (mpeodpasopanie
ATTEOAITIECKITX BHPAKEHHI, COTEPAIIIX CTEMEHR C IETBIM TIOKA3ATEIIEM)

[osTopere 1 00o0merme. Anredpaireckie Beipaxeris (mpeodpasopanie
ATTEOAITIECKITX BHIPAKEHHT, COTEAIIIX CTEMEHR C IETBIM TIOKA3ATEIIEM)

[osTopete 1 00o0merme. Anredpaireckie Beipaxenis (mpeodpasopanie
anreOpareckiX BHIDAKEHHH, COMEKALIIEX apHMETHIECKHIE KBaTpaTHbL
KOPeHb)

[osTopete 1 00o0merme. Anredpaireckie Beipaxenis (mpeodpasopanie
anreOpaieckiX BhIDAKEHHH, COTEKALIIEX apHOMETHIECKHIE KBaTpaTHbL
KOPeHb)

[osTopete 1 00o0merme. Anredpaireckie Beipaxenis (mpeodpasopanie
anreOpaeckiX BHIDAKEHHH, COMEKALIIX apHOMETHIECKHIE KBaTpaTHbL
KOPEHb)




[osTopere 1 0o0merme. Anredpaireckie Beipaxenis (mpeodpasopanie

12 . I
IIEBIX 1 JPOOHO-PaITIORATBHBIX BHIDaKEHI)

n [osTopere 1 00o0merme. Anredpaireckie Beipaxenis (mpeodpasopane |
IIEBIX 1 JPOOHO-PaITORATBHBIX BHIDaKEHI)

1 [osTopere 1 00o0merme. Anredpaireckie Beipaxenis (mpeodpasopane |
IIEBIX 1 JPOOHO-PaITORATBHBIX BHIDaKEHI)

125 [osTopete 1 00o0merme. Anredpaireckie Beipaxenis (mpeodpasopanie |
IIEBIX 1 JPOOHO-PaITIORATBHBIX BHIDaKEHI)
[osTopere 1 00o0merme. AnreOpaieckiie BIpAKEHHS (pasToKeHie

126 | MHOrOW1IcHA Ha MHOKHTEIIH, B TOM YHC/E ¢ HCTOMb30BaHHeM (OpMY I
COKPAILICHHOTO YMHOHYSA)
[osTopere 1 0000merHe. Anre0paireckiie BpAKEHHS (pasToKeHHe

127 | MHOTOWIEHa Ha MHOKHTEH, B TOM YHCIE ¢ HCTIOMb30BAHHEM (OpMYT I
COKPAILICHHOTO YMHOCHY)
[osTopere 1 0000mere. Anre0paireckiie BIpAKEHHS (pasToKeHHe

128 | MHOrOWIcHA Ha MHOKHTEIIH, B TOM YHC/E ¢ HCTOMb30BaHHEM (OpMYT I
COKPAILICHHOTO YMHOKCHY)

19 [osTopere 1 0000merne. Anredpaieckie BBukeHis (MopeTHpOBaHHE ¢ |
TOMOIIbH0 (OPMY!T PEATBHBIX MPOLIECCOB H ABEHITI)

130 Oy (mocTpoeHHe, CBOTICTB H3YHeHHBIX ()yHKI) I

il [osTopere 1 0000merme. DKM (MOCTPOSHHE, CBOTICTBA H3YHEHHBIX |
QyHKIi)

1 [osTopere 1 0000merme. DKM (MOCTPOGHHE, CBOTICTBA H3YHEHHBIX |
QyHKI)

1 [osTopere 1 06o0merme. Oyxim (rpadiseckoe pemeHie ypapHeHI i |
HX CHCTEM)

I [osTopere 1 06o0merme. OyxiH (rpadiseckoe pemeHIe ypapHeHIT i |
HX CHCTEM)

135 | Mrorosas konTpobHas pabota I

36 Mosropere 1 06o0mere. QYK (MOAETHPOBAHIE PEATbHbIX |
TPOIIECCOB)

OBLIEE KOJMYECTBO YACOB I10 TIPOTPAMME 136




YYEBHO-METOIUYECKOE OBECIHIEYHEHUE OBPA3OBATEJIBHOI'O

INPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IS YYEHUKA

Aneebpa, 7 knacc/ Mepsnax A.I., [lononckuil B.b5., Axup M.C.; noo peoaxyueti
Ilooonvckozo B.E., Obwecmeo ¢ 02panuyerHol omeemcmeeHHocmvo M30amenbckuii

yenmp « BEHTAHA-I'PA®y; Axyuonepnoe obwecmeo «HMzoamenvcmeo «llpoceewyeruey

Aneebpa. 8 knacc: yuebHuk ona obweoopazosamenvrvlx opeanuzayuti/ A.I. Mepsnax, B.b.
Hononcxkuii, M.C. Axup. —2-e u3z0., nepepa6. — M.: Beumana-I pagp, 2018.

Aneebpa. 9 knacc: yuebnux ona ooweodopazosamenvruix opeanuzayuii/ A.I'. Mepsnax, B.b.
THonouckuii, M.C. Axup. —2-e u30., nepepa6. — M.: Benumana-I pag, 2018. — 368 c.
METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA
Aneebpa. 7knacc: Memoouueckoe nocooue/ E.B. Byyxo, A.I Mep3nax, B.b. Ilononckuil,
M.C. Axup. — M.: Benmana-I'pagh, 2017.
Aneebpa. 8 knacc: Memoouueckoe nocooue/ E.B. Byyko, A.I'"Mepsaax, B.b. Ilonouckuil,
M.C. Axup. — M.: Benmana-I pagh, 2017. —
Aneebpa. 9 knacc: Memoouuecxoe nocooue/ E.B. byyko, A.I'.Mep3snsak, B.b. Ilononckuii,

M.C. Axup. — M.: Benmana-I pagh, 2017.

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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