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IHHOACHUTEJIbBHASA 3ATIMCKA

Pabouas mporpamma ydeOHOTO Kypca «Anrebpa M Hadalla MaTeMaTHYECKOTO
aHaym3a» 0a30BOTO ypoBHS s oOydaromuxcs 10 —11 xmaccoB paspaboTana Ha
ocHOoBe Denepa’bHOTO TOCYIAPCTBEHHOTO 00pa30BAaTENBHOTO CTAaHAAPTA CPEIHETrO
obOmiero  oOpa3oBaHusi, C y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NpEeIbsABISEMBIX K MaTeMaTH4YeCKOMY O0Opa3oBaHUIO, U TPATULUN POCCHICKOrO
oOpazoBanus. Peanmuzamusi mporpamMMbl 00€CIIEYMBAET OBJIAJACHUE KIFOUYEBBIMH
KOMIETEHIMSMH, COCTaBJSIOIIMMH OCHOBY /ISl CaMOpPa3BUTHS M HEMPEPBHIBHOTO
o0pa3oBaHus, IEIOCTHOCTh OOMIEKYIbTYPHOTO, JHYHOCTHOTO M TIO3HABATEIHHOTO
Pa3BUTHS TMYHOCTH OOYUAOLIUXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anre6pa m Havama MaTeMaTHYeCKOTO aHaIM3a» SBISETCA OJHUM W3
Han0oJIee 3HAYMMBIX B IPOTPaMMe CTapIIe MIKOJIBI, IIOCKOJIBKY, C OJTHOH CTOPOHBI, OH
o0ecrieunBacT MHCTPYMEHTAIBHYIO 0a3y /ISl M3YYEHHUS! BCEX €CTECTBEHHO-HAYYHBIX
KYpCOB, a C JPyroi CTOPOHBI, (HOPMHpYET JIOTHIECKOe M aOCTPaKTHOE MBIILICHUE
yyaliuxcs Ha YypOBHE, HEOOXOIMMOM JUIsi OCBOEHHMS KypcOB HWH(OPMATHKH,
oOIIeCTBO3HAHUS, WCTOPHUH, CIOBECHOCTH. B paMKax JaHHOTO Kypca ydJamruecs
OBJIAZICBAIOT YHUBEPCAIHLHBIM SI3BIKOM COBPEMEHHOW HAayKH, KOTOpas (OpMYIUpyeT
CBOM JIOCTIDKEHHS B MATEMAaTHUECKOH (hopMe.

Kypc anreOpbl m Havanm MaTeMaTHYEeCKOTO aHaIW3a 3aKJaJIbIBa€T OCHOBY JUIS
YCIIEIIHOTO OBJIAJIEHUS 3aKOHAMH (U3UKH, XUMUHU, OMOJIOTUH, TOHUMAaHUSI OCHOBHBIX
TEHJCHIIMM AKOHOMUKHA M OOIIECTBEHHOMN H3HHU, MO3BOJIIET OPUEHTUPOBATHCS B
COBPEMEHHBIX HHU(POBBIX U KOMIIBIOTEPHBIX TEXHOJOTUAX, YBEPEHHO HCIOIb30BaTh UX
B MOBCEJAHEBHON >XKM3HH. B Toke Bpems oBlajieHHe aOCTPakTHBIMU U JIOTHUECKU
CTPOTMMHM MaTEeMaTHYECKUMM KOHCTPYKIUSMU pa3BUBAeT yMEHUE HaXOJUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTb  YTBEPXKIEHHUS, HCIIOJIb30BATh
00001ICHNE ¥ KOHKPETH3alMi0, aOCTparMpoBaHWE W aHAJOTHUI0, (OPMHUPYET
KpeaTHBHOE W KpPUTHYECKOE MbIlUieHHe. B xome wu3ydenuss anreOpbl M Hayal
MaTeMaTHUYeCKOr0 aHallh3a B CTaplled MIKOJIe yYalluecs MOJy4aroT HOBBIA OIBIT
pelleHrs TNPUKIAAHBIX 3a7ad, CaMOCTOSATEIBHOTO IOCTPOCHHSI MaTeMaTUYeCKUX
MoJieliel peaslbHbIX CUTYalluidi U MHTEPIPETALUHU MTOJYYEHHBIX PEIICHUN, 3HAKOMSTCS
C MpUMepaMH MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH B MPUPOJIE, HAyKE U B HCKYCCTBE, C
BBIJAIOIIUMHUCA MaTEMaTHUYECKUMHU OTKPBITUSIMHU U UX aBTOPAMHU.

Kypc oOnamaer 3HAuMTENbHBIM BOCHUTATENBHBIM TMOTEHIIMATIOM, KOTOPBIH
peanusyeTcss Kak uepe3 yueOHbI MaTepuan, crnocoOCTBYIOIUNA (HOPMUPOBAHUIO
HAyYHOTO MHUPOBO33pEHUS, TaK U 4epe3 crenupuky ydyeOHON IesITeNbHOCTH,
TpeOyloIIel caMOCTOATENbHOCTH, aKKYPaTHOCTH, MPOJOHKUTEIFHOW KOHIICHTPAIUH
BHHMMAaHUS U OTBETCTBEHHOCTH 3a MOJyYEHHBINH Pe3ybTar.

B ocHoBe mMeToauku 00ydeHus anreOpe U HavyalaM MaTeMaTHUYeCKOro aHaau3a
TEKUT JIEATEIbHOCTHBIN MPUHIUT O0yUIESHHUS.

CrpykTypa Kypca «AnreOpa W Hadajga MaTeMaTHUYECKOTO aHAJM3a» BKIIOYAET
CIIEYIONINE COJepKATEIbHO-METONYeCKre JIMHUU: «Yucaa W BBIYMCICHUSY,
«DyHKIMU U rpadukn», «YpaBHEHUS U HepaBeHCTBay», «Hauama maTemarnueckoro
aHanuza», «MHOXkecTBa M JIOTHKa». Bce OCHOBHBIE COJNEP>KATENBHO-METOINYECKHE
JTUHUY U3Yy4al0TCs HA MMPOTSDKEHUU JBYX JIET 00y4YeHHs B cTapiiiei IIKoJie, ECTECTBEHHO
JOTIONHSISL APYT Jpyra U TOCTENEHHO HACHIIIasCh HOBBIMU TEMaMH U pa3/eiaMH.
JlaHHBIN KypC SBISETCS WHTETPATHBHBIM, IOCKOJIBKY OOBETUHSET B ceOe copeprKaHme



HECKOJIBKUX MaTeMaTHYECKUX JUCIUIUINH! anrebpa, TPUTOHOMETPHS,
MaTeMaTUYECKU aHanu3, Teopus MHoxecTB M Ap. Ilo Mepe Toro kak ydammuecs
OBJIaZICBalOT BCE Oojee IIMPOKMM MaTeMaTHMYeCKHMM amnmapaToM, Yy HHX
MOCIIEIOBAaTeIbHO  (OPMUPYETCSI M COBEPIICHCTBYETCS ~ YMEHHUE  CTPOUTH
MaTeMaTHYECKYI0 MOJEIb pealbHOW CUTyallud, NPUMEHATh 3HAHUS, MOJTYYECHHBIE B
Kypce «Anredpa u Hadaia MaTeMaTHYeCKOT0 aHAIN3ay, IS PEIICHUS CAMOCTOATEIIEHO
cOpPMYIIMPOBAaHHOW MaTEeMaTHUYECKOW 3aJadd, a 3aTeM HHTepIpPETHPOBATh
IIOJIy4EHHBIN pe3ynbTart.

CopnepxarenpHo-MeToAMUYECKass JIMHUSA «Yucna M BBIYMCICHUS» 3aBeplIacT
(opMuUpOBaHHE HABBIKOB HCIOJIB30BAHUS ACUCTBUTEIBHBIX YHCEN, KOTOpPOE OBLIO
HayaTO B OCHOBHOUW MmikoJie. B crapmieil mikone oco0oe BHUMAaHHE YEIseTcs
(GOpMHUPOBAHMIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ce0s
WCIOJIb30BAHME PA3IUYHBIX (OpPM 3amUCH JEMCTBUTEIBHOTO 4YHUCIA, YMEHHE
PaIMOHAIBHO BBINOJIHATH IEHCTBUS C HUMH, A€TaTh PUKUIKY, OLIECHUBATh PE3yJbTaT.
OOyuaromyecss MOJY4alOT HaBBIKU NPUOIMKEHHBIX BBIYMCICHUH, BBINOJIHEHUS
NEUCTBUIM C 4YHMCIaMM, 3alMCaHHBIMM B CTaHAAPTHOM QopMme, HCIOIb30BAHUS
MaTeMaTHYeCKUX KOHCTAHT, OLIEHUBAHUS YHCIOBBIX BBIPAXKEHUM.

Jluaus «YpaBHEHHS U HEPABEHCTBA» pEATU3yeTCsd Ha MPOTSIKEHUH BCEro
oOyueHuss B cTapuieil MIKOJie, MOCKOJbKY B KaXJOM paszjelie Mporpammbl
MPEyCMOTPEHO pEIIeHHE COOTBETCTBYIOMMX 3anad. OOydaromiuecs OBJalEBaIOT
pa3IMYHBIMU  METOJAaMU DPELIEHHUS 1LEeJbIX, palUOHaJIbHBIX, HPPALHUOHAIBHBIX,
MOKa3aTebHbIX, JOTapU(PMUYECKUX U TPUTOHOMETPUUYECKUX YpaBHEHHM, HEPaBEHCTB
n ux cucreM. I[lomyuyeHHble yMeHUS UCHOJB3YIOTCS MPU HCCIEAOBAHUU (YHKLIUN C
MIOMOIIIBIO MPOU3BOJHOM, PEIICHHHM NPHUKIAJAHBIX 331a4 M 3aJa4 Ha HAXO0XKJICHHE
HauOOJBIINX M HAaUMEHBIINX 3HaYeHUH (QyHKiuu. J[aHHas conepkaTenbHas JUHUS
BKJIFOYAET B ceOsl Takke (OPMHUPOBAHUE YMEHHUM BBITIOJHITH PAaCU€ThI 1O (hopMysiaM,
npeoOpa3oBaHusl ENIbIX, PallMOHATIbHBIX, UPPALIMOHAIBHBIX U TPUTOHOMETPUUYECKUX
BBIPOKEHUH, a TaKXKe BBIPAKECHHH, COJEPKAIINUX CTETICHH U jorapudmel. biaromaps
M3YYEHHIO anredpandyeckoro MaTepuaiga MPOUCXOAMT JalibHEHIIee pa3BUTHE
QITOPUTMUYECKOTO U aOCTPAKTHOTO MBILIUICHUS yJalluxcsi, GOPMUPYIOTCS HaBBIKU
JeIYKTUBHBIX PacCyXJeHHH, padOThl C CHUMBOJIbHBIMH (hopMaMu, MpPEICTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJE pPAaBEHCTB M HepaBeHCTB. AnreOpa
npearaeT 3 HeKTUBHbIE MHCTPYMEHTHI AJIs1 pELICHUS TPAKTUYECKUX U €CTECTBEHHO -
Hay4HbIX 3aJa4, HArJISJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKH.

CopepxarenpHo-Meroauueckass JuHUS «DyHKUMH U rpaduKu»  TECHO
MEPEIUIETACTCS C APYTMMU JIMHUSMHU Kypca, MOCKOJIBKY B KaKOM-TO CMBICIIE 33J1aET
MOCJIEI0BATENILHOCTh U3yUYeHUs1 MaTepuasa. M3yuyeHue CTeneHHOM, MOKa3aTelbHOM,
norapu(MUUEeCKOd W TPUTOHOMETPUYECKUX (YHKIMI, MX CBOMCTB M TpaduKoB,
UCIOJIb30BaHMe (GYHKUMNA Ui pelleHus 3afad U3 JAPYruX y4yeOHBIX NMPEeAMETOB U
peanbHOM )KU3HU TECHO CBA3AHO KaK C MAaTEMAaTUYECKUM aHAIU30M, TaK U C pEIICHUEM
ypaBHeHU# U HepaBeHCTB. [Ipu 3ToM GosbiIoe BHUMaHUE yaenseTcs GOpMUPOBAHUIO
YMEHHSI BBIpaXaTh (POpMylaMu 3aBHCHMOCTH MEXIY Pa3IMYHBIMH BEIUYHMHAMH,
UCCIIEeIOBaTh TMOJyuYeHHble (YHKIUH, CTPOUTh uX rpaduku. Matepuan 3Toi
COJIEpXKaTENbHOM JIMHUM HalEJEH Ha Pa3BUTUE YMEHUN M HAaBBIKOB, MO3BOJISIFOLIUX
BBIPAXKATh 3aBUCHMOCTH MEXKIY BEITMYMHAMHU B Pa3U4YHON (opMme: aHATHUTUYECKOM,
rpa¢puueckoif  u  cinoBecHoil. Ero  u3ydeHume  cmnocoOCTBYeT — pa3BHUTHIO
AITOPUTMUYECKOTO MBILUIEHHs], CIIOCOOHOCTH K OOOOIIEHHI0 M KOHKPETH3AIUH,
HCII0JI30BAHUIO aHAJIOTHUA.

ConepxarenpbHass nuHUs «Hawama Maremarnueckoro aHaimsa» TO3BOJSET
CYILIECTBEHHO PACIIUPUTh KPYr KaK MaTeMaTHYECKUX, TaK WU MPUKIAIHBIX 3ajad,



JOCTYITHBIX O0YYaIOIMUMCS, Y KOTOPBIX TOSBIISIETCS BO3MOXXHOCTh HMCCIENIOBATH U
CTpOUTH rpaduKu QYHKIHHA, OTPECNIATh UX HAaHOOJBIINE U HANMCHBIINE 3HAYCHHUS,
BBIYHCIIATh TUIOMIATU (UTYp U OOBEMBI Tell, HaXOJUTh CKOPOCTH M YCKOPCHHS
nmpoueccoB. JlaHHas conep)kaTenbHas JIMHUS OTKPHIBAET HOBBIE BO3MOKHOCTH
MOCTPOCHHUSI MAaTEMaTHYCCKUX MOJEICH pEaTbHBIX CHTYyallUd, HAXOXICHUS
HAWTYYIIEr0 PEIICHHUS B TMPUKIAIHBIX, B TOM YHCIE COIHAILHO-3KOHOMHYCCKHX,
3aadax. 3HAKOMCTBO C OCHOBAMH MaTEMaTHYECKOT'0 aHAIN3a CIIOCOOCTBYET PA3BUTHIO
abcTpakTHOTO, POPMATEHO-JIOTHIECKOTO W KPEATUBHOTO MBILICHUS, (JOPMUPOBAHUIO
YMEHHH pacro3HaBaTh MPOSBIICHUS 3aKOHOB MaTEMAaTHKH B HAyKe, TCXHHKE H
uckyccrBe. O0yJarommecs y3HaroT O BBIJAOIIUXCS Pe3yabTaTax, MOJyYeHHBIX B X0/1€
pa3BHUTHS MaTEeMaTHKU KaK HAyKH, H UX aBTOpax.

CopepxarenpHO-MeTOAMYEeCKast JIMHUS «MHOXKECTBa W JIOTHKa» B OCHOBHOM
MOCBSAIICHA  JJEMEHTaM  TCOPHUH  MHOXECTB.  TEOpETHKO-MHOKECTBCHHBIE
MIPEJICTABJICHMS TTPOHU3BIBAIOT BECh KypC INKOJHHOW MAaTEeMAaTHKH W IIPEAJiararoT
HanOoJiee YHUBEPCATBHBIN SI3bIK, OOBCIUHSIONINA BCE pa3/eibl MAaTEMATHKH U €€
MIPIJIOKCHUN, OHU CBS3BIBAIOT Pa3HBIC MATEMATHICCKHE JUCIUILTUHBI B €IMHOC IIEJI0¢C.
[TooToMy BaXHO JaTh BO3MOXXHOCTh INKOJBHHKY TOHHMATh TEOPETHKO-
MHO>KECTBCHHBIN SI3BIK COBPEMEHHOH MATeMaTUKH U WCIOJIb30BaTh €ro IS
BBIPKEHUS CBOMX MBICIICH.

B kypce «Anrebpa n Havaia MaTeMaTHYECKOTO aHaIM3a» MPUCYTCTBYIOT TaKKe
OCHOBBI MAaTEMAaTHUYECKOTO MOJICITUPOBAHUsS, KOTOpBIC MPHU3BAHBI CHOPMUPOBATH
HABBIKM ITOCTPOCHHS MOJICJICH pealbHBIX CHTYAIlMi, UCCIEAOBAHUS 3TUX MOJEIeH ¢
MOMOIIBIO  ammapara anreOpsl W MaTeMaTHYeCKOTO aHajiu3a W WHTEPIpETAIUH
MOJIydCHHBIX pe3yabTaToB. TakuWe 3aaHus BIUICTCHBI B KaXKIBIH W3 pa3elioB
MIPOTpaMMBbI, TIOCKOJIBKY BECh MaTepuall Kypca IUPOKO UCIIONB3YETCs IS PEIICHUS
NPUKIAAHBIX 3a7a4. [lpu pemieHWH peanbHBIX MPAKTUYCCKUX 3a/ad  ydaliuecs
pa3BUBAIOT HaOJTIO1aTeIbHOCTb, yMEHHE HaXO/IUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, HCIOIB30BaTh AaHAIOTHIO, 0000maTh W KOHKPETU3UPOBATH
npobnemy. JlesaTenbHOCTh M0 (POPMUPOBAHHUIO HABBIKOB PEIICHUS MPUKIIAJIHBIX 3a71a4
OpraHusyercsi B TIpollecce H3y4YCHHs BCEX TeM Kypca «Anrebpa u Hauvana
MaTEeMaTUYECKOTO aHaIH3ay.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydyenue reomerpun oTBoauTcs 4 yaca B Henennro B 10 kinacce u 3 yaca B
Heneno B 11 kimacce, Bcero 3a jBa rojia ooyuenus - 238 yueOHbIX yaca.

COJEPKAHUE YYEBHOTI'O KYPCA



10 KJIACC

Yuciia 1 BBIYUCICHUSA

Pammonanbubie uncina. OOBIKHOBEHHBIE W JIECATHYHBIE JAPOOM, TMPOLIEHTHI,
OecKOHEUHBIE IePHOANYECKHE IPOOH. ApH(PMETHIECKHE ONIEPAIIH C PAIMOHATBHBIMA
YHCIIaMH, TPE0Opa30BaHUS YMCIOBBIX BhIpakeHH. [IprMenenue n1pooeii 1 mpoeHTOB
JUISL pelIeHUs IPUKJIAJIHBIX 3a1a4 U3 PA3JIM4HbIX OTpAciiel 3HAHUHN U PEAIbHOM JKU3HU.

JeicTBurenpHble  4Yncna.  PanuoHanbHBIE W MppalMOHAIBHBIE  YHCIIA.
ApudpmeTnueckiue omepanud C JACHCTBUTENBHBIMH 4HchHamd. [IpuOmmkéHHbIE
BBIYMCIICHUS, [IPABWIIA OKPYIJICHUS, IPUKUJIKA U OLICHKA PE3YJIbTATa BBIYUCICHUN.

Crenensb ¢ nensiM nokaszareneM. CtanaapTHas popma 3arucu IeHCTBUTEIBHOTO
yucna. Vcnonbs3zoBanue nmoaxonsmied (Gopmbl 3amucu JEHCTBUTEIBHBIX YMCEN IS
peuieHus MpakTHYECKHUX 33/1a4 U IPEICTABICHUS TaHHBIX.

Apudmernueckuif  KOpeHb  HATypaJlbHOM  CTEIEHH. HeunctBus ¢
apu(MeTHYeCKUMU KOPHIMH HaTypaJlbHOM CTETIEHH.

CuHyC, KOCMHYC M TaHI€HC YHCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHI€HC YHUCIOBOIO apryMeHTa.

YpaBHeHUsSI M HEPABEHCTBA

ToxnecTBa 1 TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeobpazoBanue TPUTOHOMETPHUECKUX BBIPAXKEHUI. OcHOBHBIE
TPUTOHOMETPUYECKHE (POPMYITBI.

VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, peleHne HepaBeHCTBA. MeTon
WHTEPBAJIOB.

Pemenue nensix u 1poOHO-pallMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne uppanvoHagbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YpaBHEHUH.

[IpuMeHeHrne ypaBHEHH M HEPaBEHCTB K PEUICHUI0 MaTEMaTUYECKUX 3a1ad U
3a/1a4y U3 pa3InYHbIX 00JIaCTEel HAYKU U PEATbHON KU3HH.

DOyYyHKUUM U TPaPUKH

OyHKuUA, cnocoObl 3aaanus GyHknuu. ['paduk Gyakuun. Bzaumao obpaTHbie
byHKINHA.

OO6nacTh ompenesieHuss U MHOXKECTBO 3HaueHuM ¢GyHkuuu. Hynn ¢yHkium.
[IpomexyTku 3HAaKONMOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIUU.

Crenennas ¢yHKUMSA C HATYpajJbHBIM M IEJNBIM Moka3aTteneM. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHs N-0¥f CTETICHHU.

TpuronomeTrpuyeckass OKPY)KHOCTb, OIpEAEICHHE TPUTOHOMETPUUYECKHUX
(GYHKIHI YUCIOBOTO apryMeHTa.

Hayana MmaTeMaTH4ecKoro aHajamn3a

[TocnenoBatenbHOCTH, COCOOBI 3aJjaHUs NOCIe0BaTeIbHOCTEH. MOHOTOHHbIE
[I0CJIEI0BATEIbHOCTH.

Apugmernueckas U reoMerpuyeckas mnporpeccuu. beckoHeuHO yObIBarolias
reomerpudeckasi mporpeccus. CymMma OeCKOHEYHO YObIBAalOIIEH I'eoOMEeTpUYEcKOil
nporpeccun. Dopmyna CIOXKHBIX IPOLEHTOB. [cronp30BaHUE NPOTrPECCHH VIS
peleHus peaqbHbIX 3aJa4 MPUKJIaJHOTO XapaKTepa.

MHoxecTBa M JIOTHKA



MHuoxecTBO, onepanuu HaJ MHO>ECTBaMHU. HuarpamMmmbl
Diinepa—Benna. IlpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO aIllapaTa Jijisi ONUCAHUS
pEATbHBIX TPOIIECCOB U SBJICHHIA, IIPU PEIICHUH 33]1a4 U3 IPYTUX YICOHBIX IIPEIMETOB.

Omnpenenenue, Teopema, CIeACTBUE, J0KA3aTEIbCTBO.

11 KJIACC

Yuciaa ¥ BbIYMCICHUS

HarypaneHbie u nensie yncina. [Ipu3Haky AeIMMOCTH LEIbIX YHCEIL.
Crenenb ¢ pallMOHAJIBHBIM MOKa3aresaeM. CBOWCTBA CTEIICHH.
Jlorapudm yucna. [lecaTnaHble U HATypaJTbHBIC JOTAPU(MBI.

YpaBHeHUs] M HEPABEHCTBA

[IpeoOpa3oBanue BbIpaKEHUH, COIEPIKALIUX JOTapu(MBI.

[IpeoOpa3oBaHue BBIPAKEHUM, COAEpPKAIIMX CTEHNEHH C palMOHaIbHBIM
IIOKa3aTeseM.

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucteMbl TUHEMHBIX ypaBHEHHWH. PellleHne MPUKIAIHBIX 33/1ad C MMOMOIIbIO
CUCTEMBI JINHEWHBIX YPABHEHUN.

CucreMsl 1 COBOKYITHOCTH PAallHOHAJIBHBIX YPABHEHUIN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PEIIEHUIO MaTEMaTUYECKHUX
3a/1a4 U 3a/1a4 U3 Pa3IM4HbIX 00JacTel HayKH U peasibHOM JKHU3HHU.

DyHKUUM U TPaPUKH

Oynknus. [lepuoanyeckue Gpynkmuu. [I[pomexyTkn MOHOTOHHOCTH (DYHKITUH.
Makcumymbl ¥ MUHUMYMBI GyHKIUH. Haubonbliee M HauMeHblee 3HaYCHHE
(YHKIIUM HA IPOMEKYTKE.

Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TPadUKH.

[TokazarenbHas u norapudmuydeckas QyHKIUU, UX CBOMCTBA U IpadUKH.

Hcnonws3oBanue rpadukoB (YHKIUN IS pEIICHUS YPAaBHCHHH M JIMHCWHBIX
CHCTEM.

Hcnonb3oBanue rpadukoB GYHKIUH JUIsI HCCIEIOBAaHUS IPOIECCOB U
3aBUCHUMOCTEH, KOTOpbhI€ BO3HHKAIOT IPHU pPEIICHUWU 3aJad U3 JAPYruX Y4eOHBIX
MIPEIMETOB U PEaIbHOM JKU3HH.

Havaja maTeMaTH4ecKoOro anajmsa

HenpepsiBHble pyHKIIMH. METO HHTEPBAIOB /1JIsl peIlIeHHs] HEPABEHCTB.

IIpousBoanas Gpynkuuu. I'eomerpudeckuit 1 GU3MUECKUI CMBICI IIPOU3BOHOM.

[IpousBoaHbIe 31eMEHTapHBIX (YyHKUUN. POPMYIIbI HAXOKICHUS IPOU3BOAHOM
CYMMBI, IPOU3BEIEHUS U YaCTHOTO (DYHKLIUH.

[IpuMeHeHre NPOU3BOJHON K MCCIENOBAHUIO (YHKIUI Ha MOHOTOHHOCTH U
9KCTpeMyMbl. HaxoxaeHue HauOOJBIIEr0 M HAaMMEHbBIIEro 3HaueHus (QyHKIMH Ha
OTpE3Ke.

IIpuMeHeHrEe TIPOU3BOAHOM JJIsi HAXOXKACHHUS HAWIYYIIEro peUIcHUS B
MPUKIAJHBIX 33/a4ax, JUIsl ONpeeseHHs] CKOPOCTH IMpoLecca, 3aJJaHHOTO (pOpMYIIOi
WIH TPapUKOM.

IlepBooOpa3nas. Tabnuua nepBooOpasHbIX.

Wnterpan, ero reomerpuueckuii u (Qusnueckuil cMmbica. Beruncnenue
uHTerpaia mno gopmysne Hetorona—JleitOnumna.



IINIAHUPYEMBIE PE3YJIbTATBI

OcBoenune ydeOHOro mnpenmera «MaremMaTHKa» JODKHO O0O0ECIeYMBAThH
JOCTH)KCHHE Ha YPOBHE CpeIHero o0miero oOpa3oBaHMs CIEIYIOIINX JTUYHOCTHBIX,
MCTAIIPECAMCETHBIX U IPCAMETHBIX O6p330BaTeJII)HI>IX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIuyHOCTHBIE pE3yJabTaThl OCBOCHMSI TMPOTPaMMBbl  y4EOHOTOo MpeaMera
«MareMaTtrka» XxapakTepu3yrTCs:

I'pakgaHCKOE BOCIIMTAHUE:

c(hOpMUPOBAHHOCTHIO TPAXKTAHCKOM MO3UIIMHM 00YJArOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIE€HA POCCUHCKOTO OOIIECTBA, MPEJACTABICHHEM O MAaTEMaTHUECKUX
OCHOBaxX  (DYHKIIMOHUPOBAHUSI  PA3IUYHBIX  CTPYKTYp, SBIEHUN, MPOLEAYP
rpaXkJaHCcKoro ooimecTBa (BbIOOPHI, ONMPOCH! U Mp.), YMEHHUEM B3alMOJECHCTBOBATDH C
COITMATPHBIMA HHCTUTYTaMHU B COOTBETCTBUU C UX DYHKIMSIMHU U Ha3HAYCHHUEM.

IlaTproTHYECcKOE BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCHICKON TPaXTAHCKOW WICHTUYHOCTH, YBOKCHHS K
MPOILJIOMY W HACTOSAIMIEMY POCCHMCKOM MaTeMaTHKH, IEHHOCTHBIM OTHOIIIEHHEM K
JOCTHUKEHHUSIM POCCUMCKUX MATEMAaTUKOB U POCCUMCKONW MAaTEMAaTHYECKOW IIKOJIbI, K
WCIIOJIb30BAHUIO OTUX JOCTIDKCHMM B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMMKH.

JYXOBHO-HPAaBCTBEHHOI'O BOCIIMTAHHUS:

OCO3HAaHUEM JTyXOBHBIX IIEHHOCTEH POCCUHCKOTO Hapoaa; CHOPMHUPOBAHHOCTHIO
HPABCTBEHHOIO CO3HAHUSI, ATUYECKOTO IOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHHUEM JIOCTHKEHUI HAYKU M IESITEIbHOCTHIO YYEHOTO; OCO3ZHAHUEM JIMYHOTO
BKJIa/Ia B TIOCTPOCHUE YCTOMYMBOTO OYIYIIETO.

OCTEeTHYECKOE BOCIUTAHKE:

ACTETUYECKMM OTHOILICHHEM K MHUpPY, BKIIOYAs ICTETUKY MATEMaTUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHUH, PACCYKICHHI; BOCIPUUMYHUBOCTHIO K
MaTeMaTUYECKUM aCeKTaM Pa3IMYHbIX BUJOB UCKYCCTBA.

duznyeckoe BOCIUTAHNE:

c(hOpMUPOBAHHOCTHIO YMEHUS IPUMEHSATh MAaTEMaTHUYECKUE 3HAHUS B UHTEpEcax
3I0pOBOr0 M 0O€30I1MacHOro o0pasza >KU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO (37I0pOBOE IHTAHHE, COAJAHCHPOBAHHBIA PEXUM 3aHATHH W OTIbIXa,
perynspHas ¢u3MyYecKas aKTUBHOCTH); (PU3UYECKOTO COBEPIICHCTBOBAHMS, IPHU
3aHATUSAX CLOPTUBHO-03/I0POBUTEIBHOM JIEATEIIbHOCTHIO.

TpymoBoe BOCIUTAHHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAHMEM IEHHOCTU TPYIOJIOOUs; HMHTEPECOM K
pasnmuuHbIM chepam npodhecCHOHATBHON eATeILHOCTH, CBI3aHHBIM C MAaTEMATHKOU H
e€ MPUJIOXKEHUSIMH, YMEHHEM COBEpILIaTh OCO3HAHHBIN BbIOOp Oymymieit mpodeccuu u
pean30BbIBaTh COOCTBEHHBIEC KU3HEHHBIE TUIaHbI; TOTOBHOCTHIO M CIIOCOOHOCTHIO K
MaTeMaTH4eCKOMY 00pa30BaHUIO U CaMO0Opa30BaHUIO HA MPOTHXKEHUH BCEH KU3HU;
FOTOBHOCTBKD K AaKTMBHOMY YYaCTHUIO B PEUICHUM IMPAKTUYECKUX  3aJad
MaTeMaTHYECKON HAMpPaBICHHOCTH.

OKOJIOTUYECKOE BOCIIUTAHHKE:

c(OPMUPOBAHHOCTHIO  SKOJIOTHMYECKON KYIbTYypbl, TOHHMaHUEM BIHUSHUS
COLMAJIBHO-DKOHOMUYECKUX ITPOLECCOB HA COCTOSHUE IMPUPOJHOM M COLMAIBHOMN




Cpenbl, 0CO3HAHUEM TJI00AIBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOeM; OpUeHTaIeH
HAa TPUMCHCHHE MAaTeMaTUYeCKHUX 3HAHWK IS pelieHus 3aaad B o0yiacTu
OKPY)KaIOH_Ieﬁ CpCabl, IINIAHUPOBAHUA TIOCTYIKOB HW OLOCHKHW HX BO3MOKHBIX
MOCJIEICTBUH JUISI OKPYXKAKOIIEH CPEBI.

HGHHOCTI/I HAaY4YHOTI'O ITO3HAaHWA.

C(OPMHUPOBAHHOCTHI0O MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA HAYKHU U O6III€CTB€HHOI71 IMPaKTUKH, TIOHUMAHUCM MaTeMaTHIECKOU
HayKH Kak cepbl 4eTOBEUYCCKON NEATCILHOCTH, TAOB €€ Pa3BUTHS W 3HAYUMOCTH
U pa3dBUTUA LUBUIIW3AlHUU, OBJIIAZACHUCM SA3BIKOM MATCMATHUKWU U MaTeMaTHIECKOU
Ky.]IBTypOﬁ KaK CpCACTBOM IIO3HAHUA MUPA, TOTOBHOCTBIO OCYIICCTBJIATL IIPOCKTHYIO
M MCCIIEI0BATENBCKYIO AEATENLHOCTh HHANBUAYAJIbHO U B I'PYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yJabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO TMpeaMeTa

«MaremaTHKa» XapaKTEPU3YIOTCS OBJIAJICHUEM

YHUBEPCAIbHBIMU M03HABATEJBHBIMH JCHCTBUAMH, YHUBEPCAIbHBIMU

KOMMYHHUKAaTUBHBIMU JEHUCTBUSAMH, YHUBEPCAIBHBIMH PETYIATUBHBIMA JICHCTBHUIMM.
1) YHuBepcaibHbic MO3HABATEIbHbIE ICHCTBUS, obecreynBaroT

(dbopmupoBaHue 6a30BbIX KOTHUTUBHBIX MPOIIECCOB 00ydaromuxcs (0CBOEHUE METO/I0B
MO3HAHUSI OKPYKAIOLIEro MHUpa; NPUMEHEHHE JOTHYECKHX, MCCIeI0BATEIbCKUX
onepanuii, yMeHuii padbotath ¢ nHhopmManuen).

ba3oBble JIorn4eckue AecTBUA:

BBISIBIISITH M XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKH MAaTEMaTHYECKHX OOBEKTOB,
MOHATHM, OTHOIIEHUNH MEXIy MOHITHSIMH; (POPMYIHPOBATH ONpPEAETCHUS MOHSATHII;
YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKALMU, OCHOBAHUS JUI1 0000IIEeHHS
Y CPaBHEHMsI, KpUTEPUHU MPOBOIMMOTO aHAN3a;

BOCIIPUHUMATh, (OPMYIUPOBATH U PEOOPA30BHIBATh CY)KJICHUS: YTBEPIAUTEIbHbIE U
OoTpuLaTeNIbHbIE, €AMHUYHBIC, YACTHBIE U 0011E; YCIOBHEIE;

BBISIBIISITH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHS B (PaKTaXx,
JAHHBIX, HAOMIOACHUSX U YTBEPXKICHHSX; MpeuiaraTh KPUTEPUU JUISl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMI;

ACJIaTh BBIBOJbI C MCIIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U MHAYKTHBHBIX
WO?)&KJHOHGHPIFI, YMOSaKJ'II-O‘leHI/Iﬁ I10 aHAJIOT'HH,

MPOBOJUTH  CAMOCTOSITENIBHO  JIOKA3aTelIbCTBA MAaTEMaTHYECKUX  YTBEPKICHUIM
(mpsiMble U OT MPOTUBHOTO), BBICTPAMBATh APTyYMEHTAIIMIO, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHHUS U BBIBOJIBI;

BBIOMpATh croco0 pernieHus ydeOHOW 3ajauu (CpaBHUBATh HECKOJIBKO BapHAHTOB
peleHusl, BRIOUpaTh HauooJIee TOIXO NN ¢ YIETOM CAaMOCTOSTENILHO BBIICICHHBIX
KPUTEPHUEB).

bazoBrbie ncciegoBaTeIbCKUE ASHCTBUS:

UCIOJIb30BAaTh  BONPOCHI  KaK  HMCCIENOBATEIbCKUNM  MHCTPYMEHT  IO3HAHMS,
(dbopMynHupoBaTh BOIPOCHI, (PUKCUPYIOIIKHE TPOTUBOPEUHE, TPOOIEeMy, YCTaHABIUBATh
HUCKOMOE€ M JaHHOe, (OpMHUPOBaTh T'HIOTE3y, APTYMEHTHPOBATh CBOIO IO3UIIMIO,
MHEHUE;



HpOBO[[I/ITb CaMOCTOATCIIBHO CHJ'IaHI/IpOBaHHBII;'I 3KCHepI/IMeHT, HCCIICAOBAHUC IIO
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OO0beKTa, SIBJICHUS, Ipolecca,
BBIABJIICHHUIO SaBHCHMOCTeﬁ Me)KI[y O6’beKTaMI/I, SABJICHUAMU, HpOI_[eCCElMI/I;

CaMOCTOSITENIBHO  (OPMYIMPOBATH O00OOIIEHUST ¥ BBIBOJBI 10  pe3ylibTaTaM
MPOBEIEHHOTO HAOIOACHHUS, UCCIICAOBAHNUS, OIICHUBATH JIOCTOBEPHOCTD IMOJTYYCHHBIX
pe3yJIbTaTOB, BEIBOJAOB U 0000IICHUIA;

IMPOTrHO3UPOBATH BO3SMOXKHOC PA3BUTUEC ITPOLCCCA, a TAKIKC BbIIBUT'aTh IIPCAIIOJIOKCHHUA
0 €ro pa3sBUTHUU B HOBLIX YCIIOBUAX.

PaGora ¢ nuudbopmaimei:

BBISABJIATDH JlC(l)I/IIII/ITI)I I/IH(l)OpMaHI/II/I, JaHHBbIX, HCO6XO}II/IMBIX IJid OTBE€TA HA BOIIPOC U
JJId pCIICHUA 3aaa4u,

BbIOMpATh MHQPOPMAIMI0 U3 HCTOYHUKOB pAa3IMYHBIX THIIOB, aHAJIW3HPOBATh,
CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALIMIO Pa3IMYHBIX BHAOB U (opM
MIPEACTABIICHUS;

CTPYKTYpUpOBaTh HMH(OpMaLMIO, TNPEACTaBIATh €€ B pa3luyHbIX (Qopmax,
WJUTIOCTPUPOBATH TpadudecKH;

OIICHUBAaTh HAJEKHOCTh HHPOPMAIMM IO CaMOCTOSITENIBHO C(HOPMYIHUPOBAHHBIM
KPUTEPUSIM.

2) YHuBepcaabHbIe KOMMYHUKATHBHBIE JICHCTBUS, obecreynBaroT
c(OpMUPOBAHHOCTH COLUAIBHBIX HAaBBIKOB O0yJarOMINXCS.

OO01enue:

BOCIIPUHUMATh U (POPMYIUPOBATH CYK/IEHUSI B COOTBETCTBUU C YCIOBHUSIMH U LEJIAMU
oOlIeHMs; SICHO, TOYHO, IPaMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX H
MMCbMEHHBIX TEKCTax, JaBaTh MOSCHEHUS 110 XO1y PEIIeHUs 3aJaul, KOMMEHTUPOBATh
MOJIYYCHHBIN pe3yJIbTaT;

B X0J1¢ 00CY)XJICHHSI 3a]aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYK1aeMO TEMBI, IPOOJIEMBI,
pemaeMol  3aqaud, BBICKA3bIBaTh WJCH, HAICJICHHBIE HAa IOWCK PpeIICHUS;
COIOCTaBISATh CBOM CYXICHHS C CYXJCHUSMHU JPYrHMX YYaCTHHUKOB JHajiora,
oOHapyXUBaTh Pa3JInYHE M CXOJICTBO MO3UIINI; B KOPPEKTHOH hopme hopMyarpoBaTh
pasHoIJIacusi, CBOM BO3PKEHIS,

IMPpECACTABJIATE PE3YIbTAaThbl PCIICHUS 3aa4u, SKCIICPUMCHTA, UCCIICAOBAHNU A, ITPOCKTA,
CaMOCTOATCIBHO BI)I6I/IpaTB (bOpMaT BBICTYIIJICHUA C yLIéTOM 3ajlad MpC3CHTAalUuNu U
0COOEHHOCTEH ayJUTOpPHH.

CoTpYJIHUYECTBO:

IOHUMATb U HCIIOJIB30BATH IMPCUMYLICCTBA KOMAaHJIHOM H HHHHBHI[yaHBHOﬁ pa6OTLI
Inpu pCICHUHU y‘IC6HBIX 3a/la4; IIpUHHUMATb LCJIb COBMECTHOM JCATCIIBHOCTH,
IUIAaHUPOBATL OpraHU3aluIo COBMECTHOM pa6OTI>I, pacupeaciisiTb  BHUAbI pa60T,
A0TOBapuBaAThHCA, 06CY)K,I[8.TB nponecc u pe3yabTar pa6OTI>I; O606IJ.I&TB MHCHU
HCCKOJBKHX JHOI[CI\/’I;

y4acTBOBATh B IPYNIOBBIX (hopMax paboThl (00CYXkAeHUs,, OOMEH MHEHUH, «MO3TOBbIE
LITYPMBI» U UHBIE); BBIIIOJIHATH CBOIO YacTh pabOThI M KOOPIUHUPOBATH CBOM JICHCTBUS
C IPYTUMH WIeHAaMH KOMaH/1bl; OLIEHUBATh KAYeCTBO CBOETO BKJIAJa B OOLIUI TPOAYKT
110 KpUTEPUIM, C(HOPMYIUPOBAHHBIM YJACTHUKAMU B3aUMOJICHCTBUSI.



3) YHuBepcaibHbIe peryJasiTHBHbIE JICHCTBHS, 00CCIICYMBAIOT  (POPMHUPOBAHUE
CMBICJIOBBIX yCTaHOBOK N ’)KU3HCHHBIX HABBIKOB JIMYHOCTU.

CamMoopranusaius:

COCTaBJIATH I1JIaH, aJII‘OpI/ITM pCH_ICHI/ISI 3aJa4u, BLI6I/IpaTB CHOCO6 peH_IeHI/ISI C
Y9ETOM HUMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh H
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb:

BIIQJICTh HAaBBIKAMH I[I03HABATCIILHON pe(ICKCUU KaK OCO3HAHHS COBEPIIACMBIX
NEHUCTBUM ¥ MBICIUTEIBHBIX IMPOIECCOB, UX PE3YJIbTaTOB; BIAJACTh CIOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIA TIpoliecca M pe3ysbTaTa PEHICHHS MaTeMaTH4YeCKOU
3a/1auu;

MPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PELICHUM 3a/1a4¥, BHOCUTh
KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, TAHHBIX, HAIEHHBIX
OLMOOK, BBISIBICHHBIX TPYJIHOCTEH;

OIICHUBAaTh COOTBETCTBHE pe3yJbTaTa LEIM M YCIOBUSAM, OOBSICHATH MPUUYUHBI
JOCTHKEHHUS] WIM HEIOCTHKEHHUS pe3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIUOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbTATDBI

OcBoenne yueOHOTO Kypca «Anredpa 1 Hauyajga MaTeMaTHYeCKOro aHaJIn3a» Ha
YpOBHE cpeaHero ooOmero o0Opa3oBaHMs JOHKHO OOecrednBaTh JIOCTHKEHUE
CIIETYIOIINX MTPEMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KJIACC

Yucaa ¥ BLIYHCIEHUS

OnepupoBaTh TMOHATHUAMH: pPAIMOHAIBHOEC W JCHCTBHUTEIBHOE  YHCIIO,
OOBIKHOBEHHAS M JICCATUYHAS IPOOb, MTPOLICHTHI.

BrImoaHgTE aprupMeTHIECKUE oreparun c parMOHAIbHBIMA i
JEMCTBUTEIBHEIMA YHCIAMH.

BrimonHaTe npuOImKkEHHBIE BBIYUCICHUS, HCIONB3Ys IpaBUiIa OKPYIJICHUS,
JIeNIaTh MPUKUIKY U OLICHKY PE3YJIbTaTa BBIUMCICHUH.

OnepupoBaTh NOHATHAMU: CTEIICHD C LIEJBIM TMOKa3aTeeM; CTaHaapTHas popma
3alUCH  JICHCTBUTEIBHOTO YHCJIA, KOPEHb HATYpPaJbHOW CTEMEHH; HCIOJb30BaTh
MOAXOAIYI0 (pOopMy 3alucu ACWCTBUTEIBHBIX YMCEN JUISl PEHICHHs] MPAKTUYECKUX
3a/1a4y ¥ TPE/ICTABIICHUS IaHHBIX.

OnepupoBaTh MOHATUSIMHU: CHUHYC, KOCUHYC M TAaHI€HC MPOU3BOJBHOIO YIJIA;
UCIO0JIb30BaTh 3alKCh MPOM3BOJIBHOTO yria 4epe3 oOpaTHbIE TPUTOHOMETPHUECKUE

GyHKIHH.

YpaBHeHHUS U HEPABEHCTBA

OnepupoBaTh MNOHATUSMM: TOXKIECTBO, YPAaBHEHHME, HEPABEHCTBO; LEJOE,
palMoOHAIbHOE, WPPALMOHAIIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BbimonHaTe mnpeoOpa3oBaHMsl TPUTOHOMETPUYECKUX BBIPRXKEHUH U pemaTh
TPUTOHOMETPUYECKUE YPABHECHHUS.



BbimonHATe mpeoOpazoBaHMs ENbIX, PAlMOHATBHBIX M HPPALHOHAIBHBIX
BBIPQ)KEHUN U PELIaTh OCHOBHBIC TUIIBI LICJIBIX, PALIMOHAJIBHBIX U MPPALMOHAIBHBIX
YPaBHEHUH U HEPABEHCTB.

[IpuMeHATH ypaBHEHUS U HEPABEHCTBA JUIS PELICHUS MAaTEMAaTUYECKUX 3a1a4d U
3aJ1a4 U3 pa3IM4HbIX 00JaCTe HayKU U peaIbHOM JKU3HMU.

MonenpoBaTh peajibHble CUTYallUU Ha SI3bIKE alIreOphl, COCTaBISATh BBIPAXKEHMUS,
YPaBHEHHs, HEPABEHCTBA 110 YCIOBHUIO 33J1a4M, UCCIIENOBATh IIOCTPOCHHBIE MOJEIH C
UCIOJIb30BAHUEM allllapara ajareOpsl.

DyHKIUHA U rpaGuKU

OmnepupoBarh NOHATHUAMH: (DYHKIHS, CIIOCOOBI 3amaHus (DyHKIHMH, 00JacTh
OTpeJeNieHusT M MHOXXECTBO 3HaueHMH (QyHKIUHM, rpa@uk ¢GYHKUUMA, B3aUMHO
oOpaTHbIe QYHKIIHH.

OnepupoBaTh NOHATUAMHU: YETHOCTh U HEUETHOCTh (DYHKIUU, HYIH (YHKIUH,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Wcnonb3oBath rpaduku QyHKIUN A1 pELICHUS] ypaBHEHUI.

Crpoutpb ¥ yMTaTh rpauKU JMHEHHOM (QYHKIMHU, KBaJIpaTUYHOW (PYyHKIUH,
CTETNIeHHOM (DYHKIIMHU C LEJIbIM IOKa3aTeJIEM.

Ucnonb3oBats rpaduku  QyHKIMH A7 UCCIEAOBAHUS  IPOLIECCOB U
3aBUCHUMOCTEH IPU PEIICHUH 33/1a4 U3 IPYIUX y4eOHBIX IPEIMETOB U PeabHOM KU3HH;
BBIpaXKaTh GOopMyIaMH 3aBUCHUMOCTH MEXIY BEIUYHHAMHU.

Hauyana maTemaTu4eckoro anajimnsa

OHepI/IpOBaTI) IIOHATHUSAMMU: IOoCJICA0BATCIBHOCTD, apI/ICbMeTI/I'-IeCKaSI n
reoMeTpHuuecKkas porpeccuu.

OnepupoBaTh MNOHATUAMH: OECKOHEYHO  YOBIBalOIIas TeoMeTpudecKas
nporpeccusi, cyMmMa 6eCKOHEYHO yObIBaIOIIe reOMEeTpHUeCKOi IPOTPECCHH.

3amaBaTh MOCIEA0BATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOKCTBA MOCIEAOBATEIBHOCTEM U MPOTPECCUM ISl pEIICHUS
pealIbHbIX 3a/1a4 MPUKJIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBaTh MOHIATHAMU: MHOKECTBO, OTIEPAIIUU HAJlT MHOXKECTBAMH.

Hcnonp30BaTh TEOPETHKO-MHOKECTBEHHBIN ammapar Il ONMHUCAHHS pealbHBIX
MPOIICCCOB | SIBJICHUH, MPU PEIICHUH 33724 U3 IPYTUX YUYCOHBIX TPEIMETOB.

OrnepupoBaTh MOHIATHAMU: OTIPEICIICHUE, TEOPEMA, CIICICTBHE, TOKA3aTEIIbCTBO.

11 KJIACC

Yuciaa v BbIYMCTIEHUS

OnepupoBaTh NOHATUSMU: HATYPAJIBHOE, LIEJI0€ YUCIIO; UCIIOIb30BATh TPU3HAKU
JIETUMOCTH LIEJIBIX YKCEJI, Pa3JIOKEHHUE YMCIIa Ha IPOCThIE MHOXKHUTEIHU JIJIS PEUICHUS
3ajady.

OnepupoBaTh NOHIATHEM: CTENEHB C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSAMU: Jorapudm dUucIa, AECATHYHBIE W HATypalbHbIE
JorapuMmsl.

YpaBHeHHUS U HEPABEHCTBA

IIpuMeHsTH CBOMCTBA CTENEHM JUTsl IpeoOpa3oBaHMsl BIpa)KEHUH; ONIepUpOBaTh
MOHATUAMM: IIOKA3aTeIbHOE YPAaBHEHUE M HEPABEHCTBO; PELIATh OCHOBHBIC THIIBI
[I0KA3aTEeIbHBIX YPABHEHUM U HEPABCHCTB.



BeimonHATe  mpeoOpa3oBaHUs  BBIPQKECHUH, COACPXKALIMX  JIOTapU(MBbI;
OTIEPHPOBATH TMOHATUSAMH: JIoTapu(PMUUYECKOe YpaBHEHHE M HEPABEHCTBO, peEIlaTh
OCHOBHBIE THUIIBI JIOTApHU(PMUYECKUX YPaBHEHUI U HEPAaBEHCTB.

Haxonuts pemienus npocTenimx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMHU: CHUCTEMA JIMHEMHBIX YpaBHEHUH U €€ pelleHue;
HCIIOJIb30BATh CUCTEMY JIMHEVHBIX YPABHEHUM IS PEIICHUS IIPAKTUYECKUX 3a1ad.

Haxomuth pemeHus npoCTEHWIIMX CUCTEM M COBOKYIIHOCTEH palMOHAIBHBIX
YPAaBHEHU U HEPABEHCTB.

MonennpoBaTh peajibHble CUTYallUU Ha SI3bIKE alIreOphl, COCTaBISATh BBIPAXKEHMUS,
YPAaBHEHUsI, HEPABEHCTBA U CUCTEMBI T10 YCIIOBHIO 33]1a4H, UCCIIEN0BATH IOCTPOCHHBIE
MOJIENIH C UCIOJIBb30BAHUEM allllapara ajreOpsl.

DyHKIUHN U rpaGuKU

OnepupoBatb MOHATUSIMU: TIEPUOINYECKast GyHKIMS, MIPOMEXYTKU
MOHOTOHHOCTH (PYHKIIMHU, TOUKU IKCTpeMyMa (yHKIMHU, HAUOOJIbIIEe U HaUMEHbIIIEee
3HaueHUs! PYHKUMU Ha MPOMEXKYTKE; UCIOJb30BATh UX JUISl UCCIEeIOBAaHUS (PYHKIINH,
3aJJaHHOM rpaUKOM.

OnepupoBaTh MNOHATUAMU: TIpaUKH TOKa3aTENbHOM, Jorapu@mMuueckon u
TPUTOHOMETPUYECKUX (YHKIUIN; M300pakaTb MX Ha KOOPJIMHATHOM IJIOCKOCTH U
HCIIOJIb30BATH JUIS PELICHNs YPAaBHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IMJIOCKOCTH I'padUKy JIMHEHHBIX ypaBHEHUH U
HCIO0JIb30BATh UX JUIS PEIICHUS CUCTEMbI JIMHEHHBIX YPaBHEHHH.

Ucnonw3oBarh rpaduku  GYHKIUNA I UCCIIEIOBAHUS  MPOIECCOB U
3aBUCUMOCTEH U3 JPYruX y4eOHBIX TUCIUILINH.

Hauyana maTemaTu4eckoro anajimnza

OnepupoBaTh THOHATHUSAMU: HENpPEpbIBHAS (DYHKIUS; MIPOU3BOAHAS (DYHKIUU;
HCIIOJIb30BaTh T€OMETPUUYECKUNM U (PM3UYECKUN CMBICT MPOU3BOTHOMW JUIS PEIICHHS
3azad.

Haxonuth mpou3BoOJHBIE 3J€MEHTAPHBIX (DYHKIUH, BBIYUCISATH MPOU3BOIHBIE
CYMMBI, IPOU3BEJCHHUS], YACTHOTO ()YHKIIHIA.

Hcnonb30BaTh Mpou3BOAHYIO Ui HccleqoBaHusl GyHKIMM HA MOHOTOHHOCTh U
AKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIIEI0OBAHUS K TOCTPOCHUIO IPapUKOB.

Hcnonb30BaTh MPOW3BOIHYIO Ui HAXOXKICHHS HAWIYYIIEro pEIIeHUs B
MPUKIIAIHBIX, B TOM YHCIIE COLUAIBHO-IKOHOMUYECKHX, 3aauax.

OnepupoBaThb  NOHATHUAMHU: TMEepBOOOpa3Hass W  MHTErpai; IMOHUMATh
reoMeTprYecKuid U GU3NYECKUN CMBICT UHTErpaja.

Haxonuts nepBooOpa3Hbie deMEHTapHbIX (DYHKIIUN; BBIYUCIATH UHTErpai 1o
dbopmyne Herorona—Jleitbuuua.

Pemars npuknaaHele 3a7add, B TOM 4YHUCIE COLUATbHO-3KOHOMHYECKOTO H
(bu3MUYECKOTO XapaKkTepa, CpeACTBaMH MaTeMaTHYECKOTO aHaIH3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne HanmenoBanue pasaeiioB U TEM IpOrpaMMBbl KosmmuecTBo yacos ‘ OnexrponHsie ((POBEIE)
n/n Bcero Kontposshsie || [Ipaktuueckue obpasoBatesbHbIe pecypehl
paboThI padoThI
1  |MHOXecTBa palliOHAIBHBIX U JCHCTBUTEIHHBIX YHCEIL. 25 2 https://m.edsoo.ru/KYG7NZURY
PannoHnanbHbIe ypaBHEHUST M HEPABEHCTBA
‘2 H(DyHKIII/II/I u rpaduku. CTereHb ¢ IeNbIM MoKa3aTeaeM H 12 || 1 H Hhttps://m.edsoo.ru/E8M1F56M3 ‘
3  ||Apudmerndeckuii KopeHb N—oii cTenenu. MpparroHaabHbIe 18 1 https://m.edsoo.ru/W2CVv80370
YpaBHEHHUS M HEPABEHCTBA
‘4 HHOKa3aTeanasf ¢ynkuus. [TokasaTenbHble ypaBHEHUS H 7 || 1 H H ‘
‘5 HJIorapI/I(bMquCKaﬂ ¢dbyskus. Jlorapudmudeckue ypaBHEHUS H 18 || 1 H H ‘
‘6 Hq)opMynLI TPUTOHOMETPHH. T pUTOHOMETPUYECKHE ypaBHeHI/mH 22 || 1 H Hhttps:// m.edso0.ru/\WN9ES6GMP ‘
‘7 HHOCJ‘IGI{OBaTeJ'II)HOCTI/I U TIPOTPECCUU H 10 || 1 H Hhttps://m.edsoo.ru/OlNY8KYRU ‘
‘8 HHenpepHBHbIe ¢dbynakuu. [TponsBoHas H 19 || H H ‘
‘9 HHOBTOpeHI/IC, 000011eH1e, CUCTEMATU3ALMS 3HAHUI || 5 || H Hhttps:// m.edsoo.ru/SEBER9VK5 ‘
IOBILIEE KOJIMYECTBO YACOR I10 [TPOTPAMME | 136 | | 0 | |



https://m.edsoo.ru/KYG7NZURY
https://m.edsoo.ru/E8M1F56M3
https://m.edsoo.ru/W2CV8O37O
https://m.edsoo.ru/WN9ES6GMP
https://m.edsoo.ru/01NY8KYRU
https://m.edsoo.ru/SEBER9VK5

11 KJIACC

Ne HanmenoBanue pasaeinos U T€EM IpOrpamMMBbl KosmmuecTBo yacos ‘ OnexrponHsie (T(POBHIE)
n/n Bcero Konrposbsusie || ITpakTuueckue 0bpasoBaTeNbHbIC PeCypCEI
paboThl paboThl
1 ||Crenens ¢ panrioHaIbHBIM TIOKa3aTeneM. [loka3arenpHast 12 1 https://m.edsoo.ru/SSEJGAPNA
¢byuxus. [TokasarenbHbIC ypaBHEHHS U HEPABEHCTBA
2 |Jlorapudmuueckas ¢pyukius. Jlorapupmudeckne 12 https://m.edsoo.ru/107CT1AV8
YpaBHEHHUS U HEPABEHCTBA
3  ||TpuroHomerpuueckue (YHKIIMH B UX TPAPUKH. 9 1 https://m.edsoo.ru/XRW8YNBT
TpuroHomMeTpHUeCcKre HEPaBEHCTBA P
‘4 HHpomBonHas{. [TpumeHeHne TIPOU3BOTHON H 24 || 1 H Hhttps://m.edsoo.ru/ DK9VLOTN4‘
5 |[MHTerpan u ero npuMeHCHHUS 9 https://m.edsoo.ru/ALMBWA4B
H
6 ||Cucremsr ypasnenwii I 12 1 I |nttps://m.edso0.ru/GTO833N3F |
7 ||Harypansusie u nemsie wncia I 6 I I ||https://m.edsoo.ru/RSRO5SIFR |
‘8 HHOBTOpeHI/IC, 000011eH1e, CUCTEMATU3ALMS 3HAHUI || 18 || 2 H Hhttps://m.edsoo.ru/ BFUNEQBGN‘
(OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 102 | 6 | 0 | |



https://m.edsoo.ru/SSEJGAPNA
https://m.edsoo.ru/1O7CT1AV8
https://m.edsoo.ru/XRW8YNBTP
https://m.edsoo.ru/XRW8YNBTP
https://m.edsoo.ru/DK9VLOTN4
https://m.edsoo.ru/ALMBWA4BH
https://m.edsoo.ru/ALMBWA4BH
https://m.edsoo.ru/GT0833N3F
https://m.edsoo.ru/RSR05SJFR
https://m.edsoo.ru/BFUNE9BGN

IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne Tema ypoxka KosmmuecTBo yacos ‘ [Hara DneKTpoHHbIE THU(POBBIC
/T Beero| Koutponsmbie | Ipaktideckue | H3YHeHHA 00pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
1 |[MHoxecTBO, onepanuy HajJ MHOKeCTBaMHU. JlnarpaMMbl 1
Diinepa—Benna
‘2 H}IplarpaMMm Oiinepa-Benna | | H H H
3 |[PammoHansHble unciia. OOBIKHOBEHHEIE U IECITUUHBIE
JIpoOH, IPOIIEHTHI, 0ECKOHEUHBIE MIEPUOTNIECKUE APOOH
4  ||Pammonanbubie uncia. OOBIKHOBEHHBIE U JECITUYHBIE 1
JIpoOH, IPOILIEHTHI, 0ECKOHEUHBIE MIEPUOTNIECCKUE APOOH
5 |[ApudmeTndeckue oneparuu ¢ palMoOHaILHBIMU YACIAMU, 1
peoOpa30BaHMsI YUCIOBBIX BhIPAXKEHHIMA
6 |[Ipumenenue apoOeit U MPOIEHTOB IS PEIICHUS 1
MIPUKJIAIHBIX 33]a4 U3 Pa3IM4HbIX OTpaciel 3HaHu| U
peanbHOM KU3HU
‘7 HCTapTOBa;I IUarHocTuyeckas pabora || || 1 “ H H
8 |[Ipumenenue npoGeit v MPOLIEHTOB ISl PEIICHUS
MPHUKIIAIHBIX 337]a4 U3 Pa3INYHbIX OTpaciiel 3HaHUul 1
peanbHOM KU3HU
9 ||deiicTBuTenbHble yncna. PamonansHbie U uppanyoHangbabe || 1
qucna
‘10 HApI/I(bMeTI/I‘IeCKI/Ie OIEpaLiU C IEHCTBUTENBHBIMU YHCIAMHU || 1 || “ H H




11 |IIpubnmxEHHBIC BRIYUCICHHUS, TIPABUIIA OKPYTIICHUS, 1

MIPUKHUKA ¥ OI[EHKA PEe3y/IhbTaTa BEIYHCICHUI
‘12 HTO)K)JeCTBa Y TOXKJIECTBEHHBIE TTPEOOpa30BaHUs || 1 || H H H ‘
‘13 HYpaBHeHHe, KOPEHb YPaBHCHHUS || 1 || H H H ‘
‘14 HHepaBeHCTBO, pelIeHNEe HEPABEHCTBA || 1 || H H H ‘
‘15 HMGTO)I WHTEPBAJIOB || 1 || H H H ‘
16 |[PemeHue nenbix U IpoOHO-pAIMOHATEHBIX YPaBHEHUN U 1

HEPaBEHCTB
17 ||OcHOBHBIE METOIBI PEIICHUS TIENTBIX B IPOOHO- 1

paIMoHaIbHBIX YPAaBHCHUW U HEPABCHCTB
18 ||OcHOBHBIEC METO/IBI PEIICHHS IIENBIX U IPOOHO- 1

paloHaIbHBIX YPaBHEHUN U HEPABEHCTB
19 |[MHOro4ieHsI OT OJJHOM TIepeMeHHO. JleeHne MHOTOWIeHA 1

Ha MHOTO4IEH ¢ ocTaTKoM. Teopema besy
‘20 HMHOFO‘IJ‘ICHH ¢ nenbiMu kodddurmentamu. Teopema Buera || 1 || H H H ‘
‘21 HPGI_HGHI/IC CHUCTEM JIMHEHHBIX ypaBHCHUI || 1 || “ H H ‘
‘22 HPGI_HGHI/IC CHUCTEM JIMHEHHBIX YPaBHCHUI || 1 || “ H H ‘
23 |[Pemenune mpUKIaIHBIX 33729 C IIOMOIIIBIO CHCTEMBI 1

JIMHEHHBIX YpaBHCHUHN
24 | KoHTpoJsibHas paboTa 1o Teme "MHOXeCcTBa pallMOHAIbHBIX H|| 1

JNeUCTBUTENBHBIX Uncen. PalinoHanbHble ypaBHEHUS U

HEepaBeHCTB"
25 | @ynkuus, crocoOsl 3aganus GpyHkuuu. BzanmHo oOpaTHbie 1

GbyHKIIH




26 |'padux pyakuuu. OOIACTh ONMPEACTICHIS K MHOXKECTBO 1

3HadeHuit pyHkun. Hymu ¢yakmun. [Ipomexyrku

3HAKOIIOCTOSTHCTBA
‘27 HqéTHI)Ie 1 He4€THbIE (PYHKIUU ” ” H H H ‘
28 ||MakcuMyMmBbl 1 MUHUMYMBI QyHKIH. Hanbomeiiee u

HauMEHBIIIee 3HaUYCHUE (PYHKIIUU Ha TIPOMEKYTKE
‘29 HJ’IHHeﬁHaﬂ, KBaJIpaTU4yHas U IpoOHO-TMHEIHAs PYHKINU || || H H H ‘
30 |DnemeHTapHOE MCCIIETOBAHKE U TIOCTPOCHUE TPaPUKOB ITHUX

byHKINNA
31 ||Crenens ¢ nensiM okaszarenem. CtangaptHas Gopma 3anucu|| 1

JNEUCTBUTEIILHOIO YHCIIa
32 |[Mcnonp30BaHUE MOAXOASIICH (GOPMBI 3aITUCH 1

JNEUCTBUTENBHBIX YUCEN ISl pELICHUs MPAKTUYECKUX 3a7a4 U

MIpe/ICTaBICHUS] TAaHHBIX
‘33 HCTGHGHB ¢ 1enbIM nokasaresnem. bunom Heiotona || || H H H ‘
‘34 HCTeneHL ¢ uenbIM nokaszareneM. bunom Herotona || || “ H H ‘
35 ||CrenenHas QyHKIUS C HATYPaJIbHBIM U LEIbIM MOKa3aTeIEM.

Eé cBoiicTBa 1 rpaduk
36 |[KonTtposbHas pabota o teme "Crenennas Qynkuus. E€ 1

cBOMcTBA U rpaduk"”
‘37 HApI/I(bMeTquCKI/Iﬁ KOpEHb HATYpaIbHOU CTENICHH || 1 || “ H H ‘
‘38 HApI/I(bMeTquCKI/Iﬁ KOpEHb HATypaJIbHOU CTErEeH! || 1 || “ H H ‘
‘39 HCBOFICTBa apu(pMeTHYeCKOro KOpHs HaTypajIbHOU CTENEeHU || 1 || “ H H ‘
‘40 HCBOFICTBa apu(pMeTUYECKOro KOpHS HaTypaIbHOU CTENEHU || 1 || “ H H ‘
‘41 HCBOFICTBa apu(pMeTUYECKOro KOpHS HaTypaIbHOU CTENEHU || 1 || “ H H ‘




‘42 H)leﬁCTBI/m ¢ apu(hMETHICCKUMH KOPHSIMH N—OM CTEIICHH || 1 || H H H ‘
‘43 H)leﬁCTBI/m ¢ apu(hMETHICCKUMH KOPHSIMH N—OM CTETIICHH || 1 || H H H ‘
‘44 H)leﬁCTBI/m ¢ apu(PMETHICCKUMH KOPHSIMH N—Oi CTETIICHH || 1 || H H H ‘
‘45 H)leﬁCTBHsI ¢ apu(PMETHIECKUMU KOPHAMU N—OU CTETICHU || 1 || H H H ‘
‘46 H)leﬁCTBHsI ¢ apu(pMETHYECKUMH KOPHSIMH N0 CTeNeHU || 1 || H H H ‘
‘47 HPemeHHe MPPALMOHAJIBHBIX YPABHEHUHN U HEPABEHCTB || 1 || H H H ‘
‘48 HPemeHHe MPPALMOHAJIBHBIX YPABHEHUN U HEPABEHCTB || 1 || H H H ‘
‘49 HPemeHHe MPPALMOHAIBHBIX YPABHEHUIN U HEPABEHCTB || 1 || H H H ‘
‘50 HPemeHHe MPPALMOHAJIBHBIX YPABHEHUIN U HEPABEHCTB || 1 || H H H ‘
‘51 HPemeHHe MPPALMOHAJIBHBIX YPABHEHUIN U HEPABEHCTB || 1 || H H H ‘
‘52 HCBOﬁCTBa U TpaduiK KOpHS N-0i CTENEHU || 1 || H H H ‘
‘53 HCBOﬁCTBa U TpaduK KOpHS N-0¥ CTENEeHU || 1 || H H H ‘
54 |[KonTposbHas pabota o Teme "Apudmerndeckuii kopeHb N—|| 1

ol crenenu. MpparmoHanbHble ypaBHEHUSI U1 HEPABEHCTBA"
‘55 HCTCHGHB C palMOHAJILHBIM TTOKa3aTesieM U €€ CBONCTBA || 1 || “ H H ‘
‘56 HHOKaSaTCJ'IBHa}I dbyHKIUsA, €€ cBOMCTBA U IpaduK || 1 || “ H H ‘
‘57 HI/ICHOJIL3OBaHHe rpaduka GyHKIMM 17151 pEIICHUS] YpaBHEHUN || 1 || “ H H ‘
‘58 HHCHOJ‘ILBOB&HHC rpaduka QyHKIUU A peleHus] ypaBHEHUIA || 1 || “ H H ‘
59 |[loka3zarenvHblie ypaBHEHUs. OCHOBHBIE METOAbI PELICHUS 1

MOKa3aTeIbHbIX YpaBHEHUN
60 |[lokazarenpHble ypaBHEeHUs. OCHOBHBIE METObI PEIICHHS 1

MOKa3aTeIbHBIX YpaBHEHUN
61 |KonrtpoasHas pabota no reme "[lokasarenbHas QyHKIUS. 1

[TokazaTenbHble ypaBHEeHUs"




‘62 HﬂorapmbM yucia. CBoiicTBa orapudma || 1 || H H H ‘
‘63 HﬂorapmbM yucia. CBoiicTBa orapudma || 1 || H H H ‘
‘64 HﬂorapmbM yucia. CBoiicTBa orapudma || 1 || H H H ‘
‘65 HJIec;mzmHme Y HaTypaJbHBIC JIOTaAPUPMBI || 1 || H H H ‘
‘66 HJIec;mzmHme W HaTypalbHbBIC JToTapu(MbI || 1 || H H H ‘
‘67 HHpeo6pazoBaHHe BBIPAKEHUI, COIepKaLUX JIOTapu(pPMbl || 1 || H H H ‘
‘68 HHpeo6pazoBaHHe BBIpOKEHUH, COIep KamuX Jorapu(mel || 1 || H H H ‘
‘69 HHpeo6pazoBaHHe BBIPAKEHHH, COIEPKALIMX JIOTapru(pMbI || || H H H ‘
‘70 HHorapH(bMquCKasI ¢byHKuMs, €€ cBoiicTBa U rpaduk || || H H H ‘
‘71 HHorapH(bMquCKasI byHKuMs, €€ cBoiicTBa U rpaduk || || H H H ‘
‘72 HI/IcnonL3OBaHHe rpaduka GyHKIUY 1715 pEIICHUS YpaBHEHUN || || H H H ‘
‘73 HI/IcnonL3OBaHHe rpaduka GyHKIMM A7 pEIICHUS YpaBHEHUN || || H H H ‘
74 |Jlorapudmuyeckue ypaBHeHUsI. OCHOBHBIE METOIBI PEIICHUS

norapu(pMHUUECKUX ypaBHEHUH
75 |Jlorapudmuueckue ypapHeHUsI. OCHOBHBIE METOJIbI PEIICHUS

norapu(pMUUECKUX ypaBHEHUH
76 |Jlorapudmuyeckue ypaBHeHUsI. OCHOBHBIE METOIBI PEIICHUS

norapu(pMUUECKUX ypaBHEHUH
77 ||PaBHOCHIIBHBIC MIEPEXObI B PEIICHUH JIOTapUPMHUCCKIX

ypaBHEHUI
78 ||PaBHOCHIIBHBIC MTEPEXOIbI B PEIICHUH JIOTapUPMHICCKIX

ypaBHEHHIA
79 |KontponsHas padota no Teme "Jlorapupmuueckas GyHKIHSL.

Jlorapudmuueckue ypaBHeHuUs"




80

HCI/IHYC, KOCHUHYC U TAHTCHC YHMCJIOBOTO apTryMCHTA

|

|

|
‘81 HCHHyc, KOCHHYC M TaHI'€HC YHCIOBOIO apryMeHTa || || H H H ‘
‘82 HApKCI/IHyC, ApPKKOCHHYC M apKTAHI'€HC YUCIOBOIO apryMeHTa || || H H H ‘
‘83 HApKCI/IHyC, ApPKKOCHHYC M apKTaHT'€HC YUCIIOBOTO apryMeHTa || || H H H ‘
84 | TpuroHomerpuveckasi OKpy>KHOCTb, OIIPEICTICHHE

TPUTOHOMETPHUYECKUX (PYHKIIUH YNCIOBOTO apryMeHTa
85 | Tpuronomerpudeckasi OKpy>KHOCTb, OIIPEICTICHHE
TPUTOHOMETPHUECKUX (PYHKIIUH YHCIOBOTO apryMeHTa

‘86 HOCHOBHHe TPUTOHOMETpHUYECKHE (HOPMYITBI || || H H H ‘
‘87 HOCHOBHHe TpUroHOMETpHUUYEcKre (HOPMYJIbI || || H H H ‘
‘88 HOCHOBHHe TPUTOHOMETpHUYECKHE (HOPMYITBI || || H H H ‘
‘89 HOCHOBHHe TPUTOHOMETPHUYECKUE (HOPMYITBI || || H H H ‘
‘90 HHpeo6pa3OBaHHe TPUTOHOMETPUYCCKUX BBIPAKESHUI || || H H H ‘
‘91 HHpeo6pa3OBaHHe TPUTOHOMETPUYCCKUX BBIPAKEHUI || || H H H ‘
‘92 HHpeO6paSOBaHI/IC TPUTOHOMETPUYCCKUX BBIPAKESHUI || || “ H H ‘
‘93 HHpeO6paSOBaHI/IC TPUTOHOMETPUYCCKUX BBIPAKESHUI || || “ H H ‘
‘94 HHpeO6paSOBaHI/IC TPUTOHOMETPUYCCKUX BBIPAKESHUI || || “ H H ‘
‘95 HPGI_HGHI/IC TPUTOHOMETPUYECKUX YpaBHEHUI || || “ H H ‘
‘96 HPemeHHe TPUTOHOMETPUUYECKUX YPaBHEHUN || || “ H H ‘
‘97 HPemeHHe TPUTOHOMETPUUYECKUX YPaBHEHUN || || “ H H ‘
‘98 HPemeHHe TPUTOHOMETPUUYECKUX YPaBHEHUN || || “ H H ‘
‘99 HPemeHHe TPUTOHOMETPUYECKUX YpaBHEHHH || || “ H H ‘
100 |[PemieHre TPUTOHOMETPUYECKUX YPaBHEHHM




‘101 HPemeHHe TPUTOHOMETPUYECKUX YPAaBHECHUIN

102

O606menne no TemaM "OCHOBHBIE TPUTOHOMETPUIECKUE
dbopmyiel. TpuroHomerpudeckue ypaBHeHus"

103

Kontponbhas padoTa o teme "dopmysabl TPUTOHOMETPHH.
Tpuronomerpuueckue ypasHenus'"/Becepoccuiickas
poBepoyHas paboTa

104

Hrorosas xouTpoasHas padbota / Beepoccuiickas
poBepoyHas paboTa

105

O60061eHre, cucTeMaTr3alys 3HaHU| 3a Kypc anredpsl U
HayaJl MaTemaTudeckoro aHanusa 10 kimacca

106

ApupmeTrueckas ¥ reoOMeTpruIecKast IpOTrPEeCcCHH.
Vcnonp30BaHnE IPOTPECCHH TSl PEIICHHS PEATbHBIX 3a/1a9
MIPUKIIAJHOTO XapakTepa

107

beckoHeuHo yObIBaromasi reoMeTprudecKas mporpeccusi.
CymMa GeckoHEYHO YOBIBAIOIIEH T€OMETPUUECKON
MPOTpeECcCCun

108

CymMa GeckOHEYHO YOBIBAIOIIEH T€OMETPUUECKON
Mporpeccun

109

Hcnons3oBanne MporpeCcCruu ajid peIicHus pC€ajlbHbIX 3aJa4

IPUKIAAHOI'0O XapaKTepa

‘110 HCDopMyJIa CJIOJKHBIX IPOIICHTOB

|

|

‘111 HCDopMyJIa CJIO)KHBIX IPOIICHTOB

|

|

112

KonTponsnas paborta no teme "IlocnenoBareabHOCTH U
nporpeccun”

‘113 HHel‘IpepLIBHbIe (GYHKIIUYU U UX CBOMCTBA




‘114 HTqua pa3pbiBa. ACUMIITOTHI rPpaduKOB QYHKITHIA

|

|

‘115 HCBOﬁCTBa GYHKLMIA HenpepbiBHbIX HA OTpe3Ke

|

|

‘116 HCBOﬁCTBa GYHKLMIA HenpepbIBHbIX HA OTpe3Ke

|

|

‘117 HMeTop, WHTEPBaIOB A/ PeLleHMA HepaBeHCTB

|

|

‘118 HMeTop, MHTEPBA/IOB ANA PELIEHNA HEePaBEHCTB

‘119 HMeTop, WHTEPBaNIOB AR PeLleHNn HepaBeHCTB

|

|

120 |[MprmeHeHMe CBOWMCTB HeNnpepbIBHbIX GYHKLUMIA ANA pelleHus
3ajay

121 ||MpumeHeHme CBOMCTB HEMPEpPbIBHbIX GYHKLMI ANA peleHmns
3ag4au

‘122 HI‘IepBaﬂ “ BTOpas NpousBoaHble GYHKLMM

|

|

|

‘123 HOnpep,eneHme, reoOMeTPUYECKUIA CMbICN NPOU3BOAHOM

‘124 HOnpep,eneHme, dU3NYECKUIA CMbICA NPOUN3BOAHOMN

‘125 HypaBHeHme KacaTeNbHOM K rpadpuKky GpyHKUUK

|

|

|

‘126 HYpaBHeHme KacaTeNbHOM K rpaduKy pyHKLUK

|

|

|

‘127 HI‘Ipomsso,ﬂ,H ble 31eMeHTapHbIX GYHKLNI

|

|

|

‘128 HI‘Ipomsso,ﬂ,H ble 31eMeHTapPHbIX GYHKL MM

|

|

|

129 |[MpounssoaHan cymmbl, NpOU3BEAEHNA, YHACTHOO U
KOMMO3MUMN PYHKLMNI

130 |[MpounssoaHan cymmbl, NpOM3BEAEHNA, HACTHOO U
KOMMO3MUMN PYHKLMI

131 |[MpoussoaHan cymmsl, NpOM3BEAEHNA, HaCTHOO U
KOMMO3nUMN GYHKLMI




132

0O606LueHne, cucTeMaTU3aLLMAa 3HAHWUI 3@ Kypc anrebpbl n
Ha4vyan matemaTtmyeckoro aHanmsa 10 Knacca

133

0O606LueHne, cucTeMaTU3aLMa 3HAHUI 32 Kypc anrebpbl n
Ha4vyan matemaTtmyeckoro aHanmsa 10 Knacca

134

0O606LueHne, cucTeMaTU3aLLMA 3HAHWUI 3@ Kypc anrebpbl n
Ha4vyan maTemaTtmyeckoro aHanmsa 10 Knacca

135

0O606LueHne, cucTeMaTU3aLLMA 3HAHWUI 3@ Kypc anrebpbl 1
Hayan matemaTmyeckoro aHanmsa 10 Knacca

136

O60061eHne, cucTeMaTn3alys 3HaHU| 3a Kypc anredpsl U
HayaJl MaTemaTudeckoro aHanusa 10 kimacca

‘OBIHEE KOJIMYECTBO YACOB I10 ITPOTPAMME

[

H




11 KJIACC

Ne Tema ypoxka | KosmmuecTBo yacos ‘ Hara || DnexTpoHHbIE T(PPOBEIE
n/m Bceero|| Konrposbusie || [Ipaktuyeckue || 13YTCHAA obpasoBatenbHbIe
paboTHI paboTHI pecypeel
‘1 HCTeneHL C pallMOHAJILHBIM [MOKAa3aTeJIeM || 1 || H H H ‘
‘2 HCBOﬁCTBa CTETICHU || 1 || H H H ‘
‘3 HHpeo6pazoBaHHe BBIPAXKECHU, COAEPKAINX PALlMOHAIbHBIE CTEIICHA || 1 || H H H ‘
‘4 HHpeo6pazoBaHHe BBIPAXKEHUI, CO/IEPXKALUX PAllHOHATbHbBIE CTETIEHN || 1 || H H H ‘
‘5 HHpeo6pazoBaHHe BBIPAXKEHUI, CO/IEPXKALUX PAllHOHATbHbBIE CTETIEHN || 1 || H H H ‘
‘6 HHOKazaTeHLHLIe YPaBHEHUS U HEPABEHCTBA || 1 || H H H ‘
‘7 HHOKaaaTenLHLIe ypaBHEHUS U HEPaBEHCTBA || 1 || H H H ‘
‘8 HHOKaaaTenLHLIe ypaBHEHUS U HEPaBEHCTBA || 1 || H H H ‘
‘9 HHOKaaaTenLHLIe ypaBHEHUS U HEPaBEHCTBA || 1 || H H H ‘
‘10 HHOKaaaTenLHLIe ypaBHEHUS U HEPaBEHCTBA || 1 || “ H H ‘
‘11 HHOKaSaTCJ'IBHa}I dbyHKIMsA, €€ cBOMCTBA U IpaduK || 1 || H H H ‘
12 |[KontposbHas padoTta o teme "CTeneHb ¢ panroHaIbHbIM 1 1
nokasaresnem. [lokazarenbHas ¢pynkuus. [lokazarenbHble ypaBHEHHS
1 HepaBeHCTBA"

13 | Toraprw o ] n | H |
‘14 HZ[eC;ITI/IqHLIe U HaTypajibHbIe Jorapu(mbl || 1 || H H H ‘
‘15 HHpeo6pa30BaHI/Ie BBIPXCHHH, COJCPIKALTUX JIOTapU(PMBbI || 1 || H H H ‘
‘16 HHpeo6pa30BaHI/Ie BBIpA)XXEHUI, coJiepKaluX JOTapu(MeI || 1 || H H H ‘
‘17 HHpeo6pa30BaHI/Ie BBIpAXXEHUI, coJiepkKalux JOTapu(MeI || 1 || H H H ‘




‘18 HHpeo6pa30BaHHe BBIpKEHUH, COJIEpKAIIUX JIOTapH (MBI || 1 || H H H ‘
‘19 HJ’IorapH(bMquCKHe YpaBHEHUS U HEPABEHCTBA || 1 || H H H ‘
‘20 HJ’IorapH(bMquCKHe yYpaBHEHHS U HEPABEHCTBA || 1 || H H H ‘
‘21 HHOFleH(bMH‘I@CKI/IC YPaBHEHUS U HEPaBEHCTBA || 1 || H H H ‘
‘22 HHOFleH(bMH‘I@CKI/IC YpaBHEHUS U HEPABEHCTBA || 1 || H H H ‘
‘23 Hﬂorapnq)MquCKas{ byHKIHMS, €€ CBOWCTBA M TpaduK || 1 || H H H ‘
‘24 HHOl"apI/I(bMI/IquKaSI ¢byHK1MS, €€ cBOICTBa U Ipaduk || 1 || H H H ‘
‘25 HTpI/IFOHOMeTpI/I‘—IeCKI/Ie (GyHKIMH, UX CBOWCTBA U rpaduKu || 1 || H H H ‘
‘26 HTpI/IFOHOMeTpI/I‘—IeCKI/Ie (GyHKIMH, UX CBOWCTBA U rpaduKu || 1 || H H H ‘
‘27 HTpI/IFOHOMeTpI/I‘—IeCKI/Ie (GyHKIMH, UX CBOWCTBA U rpaduKu || 1 || H H H ‘
‘28 HTpI/IFOHOMCTpI/I‘IeCKI/Ie (YHKIIMU, UX CBOMCTBA U TpaduKu || 1 || H H H ‘
‘29 HHpI/IMepH TPUTOHOMETPUUECKUX HEPABEHCTB || 1 || H H H ‘
‘30 HHpI/IMepH TPUTOHOMETPHUYECKUX HEPABCHCTB || 1 || H H H ‘
‘31 HHpI/IMepH TPUTOHOMETPHUYECKUX HEPABCHCTB || 1 || “ H H ‘
‘32 HHpI/IMepH TPUTOHOMETPUYECKUX HEPABEHCTB || 1 || H H H ‘
33 |[KontponwHas padota no teme "Jlorapudmudeckas QyHKIus. 1
Jlorapudmuueckue ypaBHeHUs! U HepaBeHCTBA. Tpuronomerpuieckue
¢byHkMK 1 ux rpadpuku. Tpuronomerpuyeckie HepaBeHCTBA"

‘34 HHerepLIBHBIe byHKIMH || 1 || H H H ‘
‘35 HMCTOL{ WHTEPBAJIOB JIJISI PEIICHHS HEPABCHCTB || 1 || H H H ‘
‘36 HMCTOL{ WHTEPBAJIOB JIJIsI PEIICHHS HEPABCHCTB || 1 || H H H ‘
‘37 HHpOI/BBOL{Ha}I byHKIIH || 1 || H H H ‘
38 |[IpousBoaHas GpyHKIUU 1




‘39 HFeOMeTquGCKHﬁ 1 (PU3UUECKUI CMBICT IIPOU3BOIHOM || 1 || H H H ‘
‘40 HFeOMeTquGCKHﬁ 1 (PU3UYECKUI CMBICI IPOU3BOIHOM || 1 || H H H ‘
‘41 HHpomBoz[Hme AJIEMEHTapHbIX QYHKIUI || 1 || H H H ‘
‘42 HHpomBoz[Hme AJIEMEHTapHbIX QYHKIUI || 1 || H H H ‘
‘43 HHpomBonHaﬂ CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA || 1 || H H H ‘
‘44 HHpomBoz{Haﬂ CYMMBI, TIPOU3BEICHNU S, YACTHOTO (PYHKITUH || 1 || H H H ‘
‘45 HHpomBoz{Haﬂ CYMMBI, TIPOU3BEICHNUS, YACTHOTO (PYHKITUH || 1 || H H H ‘
46 |[[IpumeHEHHE POU3BOIHON K HCCIEIOBAHNIO (DYHKINH Ha 1

MOHOTOHHOCTB ¥ 3KCTPEMyMBI
47 |TIpumeHeHHE TPOU3BOJIHON K HCCIEOBaHUIO (PYHKIIMI Ha 1

MOHOTOHHOCTB ¥ 3KCTPEMyMBI
48 |lIpumeHeHHE TPOU3BOJIHON K HCCIEAOBaHUIO (PYHKIMI Ha 1

MOHOTOHHOCTb ¥ 3KCTPEMYMBbI
49 |lIpumeHeHHE TPOU3BOIHOMN K HCCIEOBAaHUIO (PYHKIIMI Ha 1

MOHOTOHHOCTb U 3KCTPEMYMBbI
50 ||HaxosxneHne HanOOIBbIIET0 M HAMMEHBIIIETO 3HAUeHUs (PYHKIIMHM Ha 1

OTpe3Ke
51 ||HaxoxneHne HanOOIBbIIETO M HAMMEHBIIIETO 3HAUeHUs (PYHKIIMHM Ha 1

OTpe3Ke
52 |[HaxosxeHue HanOObIIEro ¥ HAUMEHBIIETO 3HaUeHUs (PYHKIIMU Ha 1

OTpe3Ke
53 |[HaxosxneHue HanOONbIIEr0 M HAUMEHBIIET0 3HaUeHUsl (DYHKIIMHN Ha 1

OTpEe3Ke
54 |Haxosx/1eHue HanOOJbIIEro M HAMMEHBIIET0 3HaUeHUs (DYHKITMH Ha 1

OTPE3KE




55 ||HaxoxneHue HanOOJIBIIETO ¥ HAMMEHBIIETO 3HAYCHUs (DYHKIIUU Ha 1

OTpe3Ke
56 |[IpumeHeHue MPOU3BOAHON Il HAXOXKACHUS HAWITYUIIETO PEIICHHS 1

B MIPHUKJIQIHBIX 33/1a4axX, Ul OTPEIEICHUsI CKOPOCTH MpoLecca,

3aIaHHOTO (POPMYJION WU TpadhuKom
57 |[KontponbHas padota no teme "lIponsBoanas. [lpumenenue 1

MIPOU3BOIHOM"
‘58 HHepBoo6pa3HasL Tabnuira mepBooOpa3HBIX || 1 || H H H ‘
‘59 HHepBoo6pa3HasI. Tabmuma mepBooOpa3HBIX || 1 || H H H ‘
‘60 HI/IHTeraJ'I, reoMeTpuuecKuil U GU3NYECKUIl CMBICIT HHTErpaia || 1 || H H H ‘
‘61 HI/IHTeraJ'I, reoMeTpuuecKuil U GU3NYECKUIl CMBICIT HHTErpaia || 1 || H H H ‘
‘62 HI/IHTerpan, TEOMETPUUECKUN 1 (PU3NUECKUIA CMBICT MHTETpaja || 1 || H H H ‘
‘63 HBHqI/IcneHI/Ie uHTerpana mo ¢popmyne Herorona—Jleitoama || 1 || H H H ‘
‘64 HBHqI/IcneHI/Ie uHTerpana mo ¢popmyne Herorona—Jleitoama || 1 || H H H ‘
‘65 HBHqI/IcneHI/Ie uHTerpana mo ¢popmyne Herorona—Jleitoama || 1 || “ H H ‘
‘66 HBancneHHe uHTerpaia mo ¢popmyne Herorona—Jleiitoauma || 1 || H H H ‘
‘67 HCI/ICTCMBI JIMHEHHBIX YpaBHCHUI || 1 || H H H ‘
‘68 HCI/ICTCMBI JUHEHHBIX YpaBHCHUI || 1 || H H H ‘
69 |[Pemienue mpUKIaTHBIX 33124 C IOMOIIBIO CUCTEMBI JTMHEHHBIX 1

ypaBHEHUI
70 |[PemieHue MpUKIAHBIX 33124 C IIOMOIIBIO CUCTEMBI JTMHEHHBIX 1

ypaBHEHUI
71 ||CucTembl U COBOKYMHOCTH LIEJbIX, PALMOHAIBHBIX, UPPALMOHANIBHBIX, | 1

MOKa3aTeNbHbIX, JJOTapU(PMUUECKUX YpPaBHEHUH U HEPABEHCTB




72 ||CucTemMBbl U COBOKYITHOCTH LIEJBIX, PAIMOHAIBHBIX, HPPAIIMOHATBHBIX, | 1

[I0KAa3aTeIbHbIX, JOrapu(PMUUECKUX YPAaBHEHUN U HEPABEHCTB
73 ||CucTemMBbl U COBOKYITHOCTH LIEJBIX, PAIMOHAIBHBIX, HPPAIHOHAIBHBIX, | 1

[I0KAa3aTeJIbHbIX, JOrapu(PMUUECKUX YPAaBHEHUN U HEPABEHCTB
74 ||CuctemMbl ¥ COBOKYIHOCTHU LENbIX, PAllMOHANBHBIX, UPPAMOHAIBHBIX, || 1

MOKa3aTeIbHbIX, JOrapu(PMUUECKUX YPaBHEHUN U HEPABEHCTB
75 |[Hcnonp3oBanue rpadukoB GyHKIMN Ul pEIICHNs ypaBHEHUN 1 1

CUCTEM
76 ||Mcnomp3oBanue TpaguKkoB (GyHKINHN IS pelIeHUs] ypaBHEHUH 1 1

CUCTEM
77 |IlpuMeHeHUEe ypaBHEHMIA, CUCTEM U HEPABEHCTB K PEIICHHUIO 1

MaTeMaTHYeCKUX 3a7a4 ¥ 3a7a4 U3 pa3IMuHbIX 00acTeil HayKu U

peanbHOM KU3HU
78 ||KontponpHas padoTa o Teme "MHTErpai u ero npuMeHeHHsI. 1

CucreMbl ypaBHEHHIT"
‘79 HHaTypaanble U 1IeJIbl€ YMCIIa B 337a4ax U3 peaslbHOM XKU3HU || 1 || “ H H ‘
‘80 HHaTypaanble U 1IeJIbl€ YMCIIa B 331a4ax U3 peallbHOM XKU3HU || 1 || “ H H ‘
‘81 HHaTypaanble U 1IeJIbl€ YMCIIa B 331a4ax U3 peajlbHOM KU3HU || 1 || “ H H ‘
‘82 HHpI/ISHaKI/I IEIAMOCTH 1IEJIbIX YUCET || 1 || H H H ‘
‘83 HHpI/ISHaKI/I IEIAMOCTH 1IEJIbIX YUCET || 1 || H H H ‘
‘84 HHpI/ISHaKI/I IEIAMOCTH 1IEJIbIX YUCENT || 1 || H H H ‘
‘85 HHOBTOpeHI/Ie, 0000111eH1e, crucTeMaTH3alus 3HaHui. Y paBHEHUS || 1 || H H H ‘
‘86 HHOBTOpeHI/Ie, 000011eHne, cucTeMaTu3alus 3HaHui. Y paBHEHUs || 1 || “ H H ‘
‘87 HHOBTOpeHI/Ie, 000011eHre, cucTeMaTu3alus 3HaHui. Y paBHEHUs || 1 || “ H H ‘
‘88 HHOBTOpeHI/Ie, 000011eHre, cucTeMaTu3alus 3HaHui. Y paBHEHUs || 1 || “ H H ‘




‘89 HHOBTOpCHI/IC, 000011IeHIEe, CHCTeMaTH3allvs 3HAHUH. Y paBHEHUS || 1 || H H H ‘
‘90 HHOBTOpCHI/IC, 0000111eH1e, CUCTEMATH3ALMs 3HAHUH. YpaBHEHHs || 1 || H H H ‘
‘91 HHOBTOpCHI/IC, 000011enue, cuctemaru3anus 3uanuii. HepaBencrtna || 1 || H H H ‘
‘92 HHOBTopeHHe, 00001IeHre, cucTeMaTu3alus 3Hanuii. HepaBencTra || 1 || H H H ‘
‘93 HHOBTopeHHe, 00001IeHre, cucTeMaTu3alus 3Hanuii. HepaBencTsa || 1 || H H H ‘
‘94 HHOBTopeHHe, 00001eHue, cuctemaTu3anus 3nanuii. HepaBenctaa || 1 || H H H ‘
95 |IloBTOpenwue, 0000meHNE, cucTeMaTH3aIUs 3HaHUH. CHCTEMBI 1

ypaBHEHUI
96 |IloBTOpenwme, 0000ImEeHNE, cUCcTeMaTH3aIUs 3HaHUH. CHCTEMBI 1

YpaBHEHU I
’97 HHOBTOpeHI/Ie, 000011eHne, crucreMaTu3anus 3HaHui. OyHKIMI || 1 || H H H ‘
‘98 HHOBTOpeHI/Ie, 000011eHne, cucTeMaru3anus 3HaHui. OyHKIUNI || 1 || H H H ‘
‘99 HI/ITOFOBaﬂ KOHTpPOJIbHAs paboTa || 1 || H H H ‘
‘100 HI/ITOFOBaﬂ KOHTpPOJIbHAs paboTa || 1 || H H H ‘
101 ||O6o06menue, cucTeMaTr3alys 3HaHUK 3a Kypc alnreOpsl 1 Havasl 1

Maremartuueckoro anaim3za 10-11 kiaccon
102 ||O6o06menue, cucTeMaTru3alys 3HaHUH 3a Kypc aareOpbl 1 Hadas 1

Maremartuueckoro ananm3sa 10-11 kiaccon
(OBLLEE KOJIMYECTBO YACOB I10 [TPOI'PAMME | 102 || | [ [







MPOBEPSEMBIE TPEGOBAHMSA K PE3YJIBTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJILHOM ITPOI'PAMMBI

10 KJIACC
Koa nposepsiemoro IIpoBepsieMble IpeAMeTHBIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
pe3yJbTara 00pa3oBaTe/bLHON MPOrpaMMbl CpeHero 001ero 00pa3oBaHus
1 Uwcia ¥ BEIYUCICHUS
11 OnepupoBaTh  MOHATHSAMH:  PallAOHANLHOE M JICHCTBUTEIBHOE  YHUCIIO,
' OOBIKHOBEHHAS U ICCATUYHAS IPOOh, TPOLECHTHI
19 BrimonuaTe apupMeTHUIecKue ONepaiy ¢ palHoHAIBHBIMUA U 1€ CTBUTEIBHBIMU
' YHUCTIAMH
13 BoimonHATh npuOIMKEHHBIE BEIYUCIICHUS, HCIIONB3YS MTPaBHUiia OKPYTJICHUS, AeIaTh
' IIPUKHJIKY U OLIEHKY pE3yJIbTaTa BBIYUCIECHUN
OrnepupoBaTh MOHSITUSMH: CTENEHb C IENbIM TOKa3aTeaeM, CTaHmapTHas ¢Gopma
1.4 3aI1ucCH HeﬁCTBHTeHLHOFO quciia, KOpCHb HaTypaJILHOﬁ CTCIICHHU, HCIIOJIb30BaTh
' MOAXO ATy IO (I)OpMy 3aI1nucCHu JleﬁCTBI/ITCHBHBIX YUCCIT I pCHICHUS TPAKTUYCCKUX
3aJ1a4 U MIPEICTABICHUS TaHHBIX
OrnepupoBaTh MOHATHSIMHU: CHHYC, KOCHHYC M TaHTEHC IPOM3BOJILHOIO YIJIa;
15 UCIIOJIb30BaTh 3aIKCh MMPOU3BOJIBHOIO YIJIa Yepe3 00paTHhIe TPUTOHOMET PHUECKUE
GbyHKITUH
2 YpaBHEHHUS U HEPABEHCTBA
OnepupoBaTh MHOHSATHAMHU: TOXIECTBO, YypaBHEHHE, HEPAaBEHCTBO, IIEJIOE,
2.1 pannoHaIbHOE, HPPALMOHANEHOE YPaBHCHNE, HEPABEHCTBO, TPUTOHOMETPHIECKOE
ypaBHECHHE
99 BemonuaTe mpeoOpa3oBaHUS TPUTOHOMETPUYECKHX BBIPAKCHHHA M PEIIaTh
' TPUTOHOMETPHUIECCKUE YPABHEHHUS
BemonuaTe mpeoOpa3oBaHUSI ILEJBIX, PAlMOHANBHBIX W HPPAIlMOHAIBHBIX
2.3 BBIpa)KEHHUH M PEIIaTh OCHOBHBIE THUIIHI IIEJbIX, PALIMOHAIBHBIX H UPPAIIHOHATBHBIX
ypaBHEHHI 1 HEPABEHCTB
54 [IpuMeHATs ypaBHEHHS M HEPaBEHCTBA ISl PEIICHUS MaTEeMaTHUYECKHX 3a1ad M
' 3a]1a4 U3 Pa3InYHbBIX 00JIACTEeH HAYKH M PeabHOM JKU3HU
MopgenupoBaTh peanbHBIE CHTYaIllH Ha SI3BIKE alureOpbl, COCTABIATH BBIPAKCHHUS,
25 YpaBHEHUS], HEPABEHCTBA 10 YCIOBHUIO 3aa4H, UCCIEIOBATh TOCTPOCHHBIE MOAEIN
C MCIONB30BAHNEM allapara aureOpol
3 OyHKIMU U rpaduKu
OnepupoBaTh MOHATHAMHU: (QYHKIHUSA, CIIOCOOBI 3anaHus (YHKIHH, OO0JAcCTh
3.1 OIpeNeJICHusT ¥ MHOXKECTBO 3HAYCHHUU (QYHKIWHU, TpaduK (YHKIMH, B3aWMHO
o0paTHbIC QYHKIHH
39 OmnepupoBaTh MOHATHAMHU: YETHOCTh M HEUETHOCTh (PYHKIMH, HYTH (DYHKIHH,
' MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonp3oBath rpadukn GYHKIHN JJ1s pEIICHUS YpaBHEHUI
3.4 CrpouTh W 4YWTaTh TpadUKW JIMHEHHON (QYHKIMM, KBaJIpaTHYHOW (YHKIIHH,
' CTENCHHOW (DYHKIIMH C IIeTBIM MTOKa3aTeleM
Hcnonw3oBath rpaduku QYHKIMIHA I UCCIICAOBAHUS MPOIIECCOB U 3aBUCHMOCTEH
3.5 TIpY pEeIICHUH 3a1ad U3 IPYTUX YIeOHBIX MIPEAMETOB U peabHOM )KU3HHU, BEIPAXKATh
(hopMynaMu 3aBUCHMOCTH MEXIY BETHIIMHAMHI




Kon nposepsiemoro

IIpoBepsieMble NpeAMeTHbIE Pe3yJbTAThl 0CBOEHHUs OCHOBHOI

pe3yJbrara o0pa3oBaTe/1bHON NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus

4 Hauvana MaTeMaTH4ecKoro aHaiausa

a1 OmepupoBaTh  TMOHATHSAMH:  IIOCIEIOBAaTEIBHOCTb,  apuMeTHyecKas U
' reoMeTpUYecKasi MPOrpeccuu

4 OmnepupoBaTh MOHATHIMU: OECKOHEYHO YObIBAIOIasi FTEOMETPUYECKas IIPOrpeccs,

CyMMa GECKOHEUHO yOBIBAIOIIEH reOMETpUYECKON IPOrpeccuu

4.3 3aaBaTh MOCIE0BATEILHOCTU PA3IMYHBIMU CIIOCOOAMU

44 Hcnone3oBaTek CBOWCTBA IOCIENOBATENBHOCTEH M IPOTPEecCUi Ui pelIeHUS
' peabHbIX 331a4 IPUKIAJHOIO XapakTepa
5 MHoecTBa 1 JIOTHKa

5.1 OnepupoBaTh MOHITHUAMHU: MHOKECTBO, ONEpalliy HaJl MHO)KECTBAMHU

5.2 Hcnone3oBath TeOpeTHKO-MHO)KeCTBCHHbIﬁ amnmnapar g onvucCaHusdg peaibHbIX
' IPOLIECCOB U SIBIECHUMH, IPH PEIICHUH 33724 U3 APYTUX yICOHBIX MPEAMETOB

53 OmnepupoBaTh MOHIATUAMU: OINIPeJieNIEHUE, TEOpEeMa, CIIEICTBHE, I0Ka3aTeIbCTBO




11 KJIACC

Kox IIpoBepsiemble nMpeaMeTHbIE Pe3yJIbTAThl 0CBOCHUSA OCHOBHOM
TPOBEPHEMOTO Oﬁpa3OBaTeJ1bHOI71 NnporpaMmasl CpeaHET 0 0611161"0 06pa30BaHI/Iﬂ
pe3yJabTara
1 Uncria v BEIYHMCIICHHS
OmnepupoBaTh NOHATUIMU: HATYypaJIbHOE, I1EJI0€ YUCII0; UCIOIB30BATh IPHU3HAKU
11 JETMMOCTH LENbIX YHCEN, Pa3lIoKEHHE 4YHClia Ha MPOCThle MHOXKUTEIH JUIs
pelIeHus 3a1a4
1.2 OmnepupoBaTh HOHSITHEM: CTENIEHb C PAIlMOHATIBHBIM IOKa3aTeNneM
1.3 OHepI/IpOBaTL IIOHATUSMMU norapn(bM qucia, AOCCATUYHBIC W HaTypaJlbHbIC
' norapumel
2 YpaBHEHHUS U HEPABEHCTBA
[IpuMeHsTH CBOMCTBA CTENEHH ISl IPe0OPa30BaHUS BBIPAXKEHHH, OIIEpUPOBATH
2.1 TMOHATHUAMMU: TIOKA3aTCIIbHOC YPABHCHUE U HEPABCHCTBO, PCIIaTh OCHOBHBIC TUIIbL
1IOKA3aTeIbHBIX YPAaBHEHUN U HEPABEHCTB
BemmonuaTe  mpeoOpa3oBaHMS  BBIPAKCHHH,  COXEpKAIIUX  JIOTapu(MEI;
2.2 OIIEPUPOBATH MOHATHIMU: JOrapr(MUIECKoe ypaBHEHHIE U HEPABEHCTBO; PelIaTh
OCHOBHBIE THIIBI JIOTAPH(PMUIECKIX YPAaBHCHUI 1 HEPaBECHCTB
2.3 Haxoauts penieHus npocTeHINX TPUTOHOMETPUYECKUX HEPABEHCTB
24 OnepupoBaTh NOHATHAMM: CHCTEMA JIMHEMHBIX YpaBHEHUN M €€ pelleHUE;
' UCIOJIb30BaTh CUCTEMY JIMHEMHBIX YpaBHEHUH 115 PELIEH U] IPAaKTUUECKUX 3a/1a4
55 Haxonute pemeHus: mpocTEUIINX CHCTEM M COBOKYITHOCTEH pallMOHATBHBIX
' yPaBHEHHI U HEPABEHCTB
MopnenupoBaTh peasibHbIEe CUTYallld Ha SI3bIKE aJITeOphl, COCTABIIATH BRIPAKEHUS,
2.6 YpaBHEHHUS, HEPABEHCTBA M CHCTEMBI IO YCIOBHIO 33Jadd, HCCIECIOBAThH
MTOCTPOCHHBIE MOJIEIH C FICIIOIH30BAHIEM arapara aiareOpsl
3 OyHKIMU U rpaduKu
OnepupoBaTh  MOHATUSMH:  TEPHONMYECKas  (QYHKIOUSA,  IPOMEKYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOYKH OJKCTpeMyMa (QYHKIHH, HauOoJbIee |
' HanMEHbIee 3HaUCHHWS (PYHKIMKM Ha MPOMEXKYTKE; HCIOIB30BAaTh HX UL
HcCIIeIoBaHUs (GYHKIINH, 3aIaHHON TpapuKoM
OnepupoBaTh TOHATUAMU: TpadUKH TIOKA3aTENbHOW, JOrapu(pMHUUECKOH W
3.2 TPUTOHOMETPHUYECKUX (PYHKIMH; N300pakaTh WX Ha KOOPIUHATHOH TUIOCKOCTH
1 MCTIONIB30BATh IS PeIICHUs] YpaBHEHUI 1 HEPABEHCTB
33 N300pakaTh Ha KOOPIMHATHOM IJIOCKOCTH TpadUKW JHHCHHBIX YpaBHEHUH H
' HCTOJIF30BATh UX JUIS PEIICHHs CHCTEMBI IMHEHHBIX ypaBHEHHUI
34 UcnomezoBate rpadmkd QYHKOWHA OIS HCCICOOBAHHS  IPOLECCOB U
' 3aBHCHUMOCTEH M3 APYTUX yICOHBIX TUCIIIIUINH
4 Havaa MaTeMaTHiecKoro aHaimsa
OmnepupoBath MOHATUSMH: HENpephlBHAS (QYHKOWS, Mpow3BoxHas (QyHKOHU;
4.1 WCIIONIb30BaTh TECOMETPHUCCKUH W (DU3WYCCKHA CMBICI TIPOU3BOJHON  JUISI
penIeHus 32129
4. Haxomuts mpom3BOgHBIE AIIEMEHTapHBIX (DYHKIUHA, BBIYUCIATH MPOU3BOJHBIC
' CYMMBEI, TPOU3BEICHNUS, YaCTHOTO (PYHKIHH
43 Hcnonp30BaTe MPOM3BOIHYIO IS MCCICAOBAHUS (DYHKIIMA Ha MOHOTOHHOCTH U
' AKCTPEMYMBI, IPUMEHSTh PE3YNIbTATHI HCCIETOBAHNS K TOCTPOCHHUIO TPpahuKOB




HPOB:;(;ILMOFO IIpoBepsiemble HPel[MeTHbIe pe3yJbTaThbl 0CBOCHHUS] OCHOBHOM
pesyBTaTa o0pa3zoBaTe/ibHOI NPOrPaMMBbI CpPe/IHero o01ero 0opa3oBaHus
44 Hcnone30BaTh TPOW3BOMHYIO JUIT HAXOKICHUS HAWIYYIIErO pCIICHHUS B
NPUKIIATHBIX, B TOM YHCIIE COIUATLHO-9KOHOMHYECKUX, 3a1a4ax
OnepupoBaTh  TMOHATHSAMH: [EPBOOOpa3HAas W HMHTErpaj, I[OHUMATh
45 TEOMETPUYCCKUI U PU3MUYECKUI CMBICIT HHTErpaja
46 HaxomuTh mepBooOpa3Hble 3JIEMEHTApHBIX (YHKIUHA, BBIYUCIATh MHTETPA IO
' (dhopmyne Herotona — Jleitbaunna
47 Pemath mpuknamHble 3amavd, B TOM YHCIIE COIMAIbHO-OKOHOMHUYECKOI'O H
' (U3MYECKOro XapakTepa, CpeACTBAMU MaTeMaTHYeCKOro aHajIn3a

MHemumym codepkarus u Memodo8 odydeHus umMeHu B.



MPOBEPSEMBIE TPEGOBAHMSA K PE3YJIBTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJILHOM ITPOT'PAMMBI

10 KUIACC
Koa nposepsiemoro IIpoBepsieMble IpeAMeTHBIE Pe3yabTATHI OCBOEHHS OCHOBHOM
pe3yJbTara 00pa3oBaTe/bHON MPOrpaMMbl CpeHero 001ero 00pa3oBaHus
1 Uwcia ¥ BEIYUCICHUS
11 OnepupoBaTh MHOHATUSAMHU: PALMOHAIBHOC W JICHCTBUTEIBHOE  YHCIIO,
' OOBIKHOBEHHAS U ICCATUYHAS IPOOH, TPOIECHTHI
19 BrImonHaTh apupMeTHUECKHe ONepati ¢ PalOHAIBHBIMU U ICHCTBUTEIbHBIMU
' YHUCTIAMH
13 BoimonuaTe nmpuOMMKEHHbIE BBIUMCICHUS, MCHOJIB3Ysl IpaBHJA OKPYIJICHUS,
' ACJIaTh MPUKUIKY U OLICHKY pE3yJIbTaTa BBIYMCIICHUM
OrnepupoBaTh MOHATUSIME: CTEIICHD C IIETIBIM MTOKA3aTeNieM, CTaHaapTHas Gpopma
1.4 3aI1ucCH HeﬁCTBHTeHLHOFO qunciia, KOpE€Hb HaTypaJ'H:HOﬁ CTCIICHHU, HCIIOJIb30BATh
' noaxoaamyto  (GopMy 3amMcd JCHCTBUTENBHBIX YHCET JUIS  PEUICHHS
MPaKTHUYCCKUX 3a4a4 U NPCACTABIICHUA JaHHBIX
OrnepupoBaTh MOHATHIMHU: CHHYC, KOCHHYC W TAHTCHC MPOH3BOJIBHOIO YIJIa;
15 UCIIONBb30BaTh 3allMCh IPOU3BOJBHOIO yriia uepe3 OOpaTHbIE TPUTOHOMET-
puueckre GpyHKINH
2 YpaBHEHHUS U HEPABEHCTBA
OnepupoBaTth MOHATHSIMHU: TOXKIECTBO, YpaBHEHHE, HEPaBCHCTBO, IIEJOE,
21 paroHaNIbHOe, HppaloHaIbHOE ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUIECKOE YPABHEHHE
99 Bemmonuate mpeoOpa3oBaHrs TPUTOHOMETPHUYECKHX BBIPAXEHHH M penath
' TPUTOHOMETPHUIECCKUE YPABHEHHUS
BemmonuaTe mpeoOpa3oBaHMsS LENbIX, PAIMOHATBHBIX M HPPAIlMOHAIBHBIX
2.3 BEIpO)KEHHH ¥  pemaTth OCHOBHBIE THUIBI IICTBIX, PAIMOHAIBHBIX U
HppaloOHANBGHBIX YpaBHEHUN 1 HEPAaBEHCTB
54 [IpuMeHsTs ypaBHEHHS U HEPABEHCTBA IUISl PEIICHHUS MAaTeMAaTHYECKUX 3afad U
' 3aJ1a4 U3 Pa3InYHbIX 00JIACTEH HAYKH M pealibHON KU3HU
MopenupoBaTh peanbHbIE CUTYAINH Ha S3bIKE adreOphl, COCTABIATE BRIPAKEHUS,
25 YpaBHCHHUS, HEPaBEHCTBA IO YCIOBHIO 3aJadl, HCCIEAOBATH IIOCTPOCHHBIE
MOJICTIH C MCIIOIF30BAHIEM aIlapaTa anreOpsl
3 OyHKIMU U rpaduKu
OnepupoBaTh MOHATHAMHU: (QYHKIUS, CIIOCOOBI 3aJaHus (QYHKIUH, 00JacTh
3.1 OIIpeNeJICHUsT ¥ MHOXECTBO 3HaYeHUM (yHKIMH, rpaduk (HYHKIHMH, B3aUMHO
o0paTHbIC QYHKIHH
39 OmnepupoBaTh MOHATHSMH: YETHOCTb M HEUYETHOCTh (DYHKIUH, HYITH (YHKIHH,
' MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonp3oBathk rpadukn GyHKIMN 1 pEIICHUS YPaBHEHUH
3.4 CrpouTh W 4HTaTh TpaUKNA JHHEHHOW (QYHKINH, KBaIpaTUIHOW (YHKIWH,
' CTENCHHOW (DYHKIIMH C IIeTBIM MTOKa3aTeleM
Hcnonw3oBath rpaduku GyHKIMN TS HCCIICTIOBAHHS TIPOIIECCOB M 3aBHCUMOCTEH
3.5 MpH PENICHHH 3aJa4 W3 JPYruX Yy4YeOHBIX MPEAMETOB W pPEATbHOH >KH3HH,
BEIpa)KaTh (POPMYIIaMH 3aBUCHMOCTH MEXIY BETHIHMHAMHU




Kon nposepsiemoro

IIpoBepsieMble NpeAMeTHbIE Pe3yJbTAThl 0CBOCHUs OCHOBHOI

pe3yiabrarTa 00pa3oBaTe/LHON MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

4 Hayana mateMaTHuecKoro aHajim3a

a1 OnepupoBaTh  MOHATHSIMHU:  IIOCICIOBATEIBHOCTh,  apU(pMeTHUSCKas U
' reoMeTpryueckas mporpeccuu

4 OnepupoBaTh  HOHATUSMHU: OECKOHEYUHO  yOBIBalollas  reoMeTpuyeckas
' nmporpeccusi, cymma OECKOHEYHO YOBIBAIOIIEH TeOMETPHYECKON MTPOrPECCUn

4.3 3ajaBaTh MOCIEA0BATENILHOCTH Pa3IMYHBIMU CIIOCO0aAMHU

44 Hcnonb3oBaTh CBOMCTBA MOCIENOBATEIBHOCTEW U MPOTPECCUN IS pelIeHUs
' peanbHBIX 3a7a4 MPUKIATHOTO XapaKkTepa
5 MHoecTBa U JIOTHKA

5.1 OnepupoBaTh MOHITHUAMHU: MHOKECTBO, ONEpalliy HaJl MHO)KECTBAMHU

5 2 Hcnone3oBath TeOpeTI/IKO-MHO)KeCTBeHHHﬁ amnmnapat [l onrucCaHus peaibHbIX
' IPOLIECCOB U SIBIECHUMH, IPH PEIICHUH 33724 U3 APYTUX yICOHBIX MPEAMETOB

53 OnepupoBaTh MOHITUSAMU: OIIPEeNIEHUE, TEOpeMa, CICACTBHE, JOKA3aTEIbCTBO




11 KJIACC

Kox IIpoBepsiemble mMpeaMeTHbIE Pe3yJIbTAThl 0CBOCHUSA OCHOBHOM
TPOBEPHEMOTO Oﬁpa3OBaTeJ1bHOI71 NnporpamMmasl CpeaHET 0 06mer0 oﬁpasonaﬂnﬂ
pe3yJabTara
1 UYucna ¥ BEIYUCICHUS
OmnepupoBaTh NOHATHAMU: HaTypaJIbHOE, I€JI0€ YHCIIO; UCIOIb30BaTh MPU3HAKU
11 JETUMOCTH IENBIX YHCEN, Pa3iIoKeHHE YHCiIa Ha MPOCThIe MHOXHUTEIM JUIs
pelIeHus 3a1a4
1.2 OmnepupoBaTh HOHSITHEM: CTENIEHb C PAIlMOHATIBHBIM IOKa3aTeNneM
1.3 OHCpI/IpOBaTL IIOHATUSMMU norapn(bM quciia, ACCATUYHBIC W HaTypaJbHbIC
' norapumel
2 YpaBHEHHUS U HEPABEHCTBA
IIpuMeHsTH CBOICTBA CTENEHM JUIS MIpeoOpa3oBaHUs BRIPAXKEHUI, OIEepUpoOBaTh
2.1 TMOHATHUAMU: MMOKA3aTCIIbHOC YPABHCHUEC U HEPABCHCTBO, PCIIaTh OCHOBHBIC THUIIbL
1IOKA3aTeIbHBIX YPAaBHEHUN U HEPABEHCTB
Bemmonuate  mpeoOpasoBaHMsS — BBIPQKEHHH,  COACpKALIMX  JOTapu(MBI;
2.2 OIIEPUPOBATH TOHATUSAMHU: JOrapr(MUUECKoe YpaBHEHNE U HEPABEHCTBO; pelaTh
OCHOBHBIE THIIBI JIOTAPH(PMUIECKIX YPAaBHCHUI 1 HEPaBECHCTB
2.3 Haxoauts penieHus npocTeHINX TPUTOHOMETPUYECKUX HEPABEHCTB
24 OnepupoBaTh INOHATUSMHU: CHUCTEMA JIMHEHHBIX ypaBHEHMH U €€ pelleHuce;
' UCIOJIb30BaTh CUCTEMY JIMHEMHBIX YPaBHEHUH 711 pELIEHUS IPAKTUUECKUX 3a1au
55 Haxonute pemieHust mpOCTEUIINX CHUCTEM M COBOKYITHOCTEH pallMOHaIbHBIX
' yPaBHEHHI U HEPABEHCTB
MopgenupoBaTh peajbHbIE CUTYaluH Ha S3bIKE aareOphl, COCTABIISATH BEIPAKCHHUS,
2.6 YpaBHEHHUS, HEPaBEHCTBA M CHUCTEMBl IO YCIOBHIO 3aJadH, WCCIEIOBAThH
MTOCTPOCHHBIE MOJIEIH C FICIIOIH30BAHIEM arapara aiareOpsl
3 OyHKIMU U rpaduKu
OnepupoBath  MOHATHSIMA:  TepHOAWYecKas  (QYHKOUS,  IIPOMEXYTKH
31 MOHOTOHHOCTH (YHKITUHM, TOYKHA OKCcTpeMyma (GYHKIWUH, HauOombllee |
' HanMEHBIIEe 3HAYEHHMs (YHKIMM HA TPOMEXYTKE, HCIONB30BaTh WX UL
HcCIIeIoBaHUs (GYHKIINH, 3aIaHHON TpapuKoM
OnepupoBaTh TOHATHAMH: TpaUKH TOKa3aTENbHOW, JIOTapUIMHUIESCKOU W
3.2 TPUTOHOMETPHUYECKUX (YHKIIWIA; N300paxaTh UX Ha KOOPAUHATHOH IJIOCKOCTH
1 MCTIONIB30BATh IS PeIICHUs] YpaBHEHUI 1 HEPABEHCTB
33 N300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH TPaUK{ JMHEHHBIX YpaBHEHUH W
' HCTOJIF30BATh UX JUIS PEIICHHs CHCTEMBI IMHEHHBIX ypaBHEHHUI
3.4 Hcnonw3oBath rpad ki QYHKITUHA T HCCIIEOBAHUS IMPOIIECCOB M 3aBUCHMOCTEH
' U3 APYTUX YUeOHBIX IUCIUTLINH
4 Hauaa MmaTeMaTH4ecKoro aHanmsa
OmnepupoBath TMOHATUSAMH: HENpPEphIBHAS (DYHKOWS, TPOU3BOIHAS (DYHKIIHH;
4.1 HCTOJIE30BATh TEOMETPHIECKIH 1 (PU3NICCKHII CMBICI TPOU3BOIHOM TS PEIICHUS
3amad
4. HaxomuThs mpOM3BOAHBIC 3JIEMEHTAPHBIX (YHKIWHA, BBIUHCISTH IMTPOH3BOIHBIC
' CYMMBEI, TPOU3BEICHNUS, YACTHOTO (DYHKIIUH
43 Hcnonp30BaTh MpOM3BOMHYIO IS HCCIEAOBAaHMS (PYHKIMM HAa MOHOTOHHOCTH U
' AKCTPEMYMBI, IPUMEHSTh PE3YIIBTATHl HCCIENOBAHUS K IOCTPOCHUIO rpa)KOB




Kox

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM

TPOBEPHEMOTO o0pa3zoBaTe/ibHOI MPOrPaMMBbI CpPe/IHero o01ero 0opa3oBaHus
pe3yJibTara

44 Hcnonk30BaTh MPOM3BOIAHYIO JUIT HAXOKIACHUS HAWIYYIIEro pPEIICHUS B
NPUKIIATHBIX, B TOM YHCIIE COIUATbHO-9KOHOMUYECKUX, 3a/1a4ax
OnepupoBaTh  MOHATHSIMHU:  IepBOOOpasHasi W HWHTErpay; IOHUMATH

45 TEOMETPUYCCKUI U PU3MUYECKUI CMBICIT HHTErpaja

46 HaxomuTh mepBooOpasHbIC IJIEMEHTAPHBIX (YHKIIHMH, BBIYHACIATH HHTETPAN IO

' (dhopmyne Herotona — Jleitbaunna
47 Pemath npuKIagHBIC 3aJavd, B TOM YHCIE COLUATBHO-DKOHOMHYECKOTO U

(H3UUECKOro XapakTepa, CpeJICTBAMI MaTEMaTHYECKOI0 aHaJIN3a




Hemumym codepkarus u MemodoB odyueHus umeHu B.

MNPOBEPSAEMBIE DJIEMEHTbBI COAEPKAHUSA

10 KJIACC
Kon IIpoBepsieMblii 31€MEHT COACPKAHUS
1 Uncna v BEIYMCIICHUS
ParmonansHbeie uncna. OOBIKHOBEHHBIE U JIECATHUYHBIC IPOOH, MPOIEHTHI, OECKOHEUHBIE
11 |mepuonmteckue Jpobu. AprudMeTHyecKue Onepaluy ¢ paloHaIbHBIMU YUCIaMH, Ipeodpa-
' 30BaHMSA UHCIIOBBIX BBIpaKeHUil. I[IpuMeHeHme papoOell W MPOLEHTOB ISl PELICHUS
IPUKIAJHBIX 3aJa4 U3 pa3IM4YHbIX OTpaciIel 3HAaHUI U peaJIbHOH KU3HU
JelicTBuTenpHble 4Hcia. PaloHambHBIE W HppallMOHAIBHBIC YHCIA. ApH(MeTHUECKHe
1.2 ofepanuyd C JIeMCTBUTENBbHBIME 4Huclamu. [IpuOmmkEHHbIE BBIYMCIICHUS, TpaBHIIa
OKPYTJIEHUS, TPUKUIKA U OLIEHKA Pe3yJbTaTa BEIUMCICHUN
Crenenb ¢ 11enbIM mokazateneM. CtanaaptHas Gopma 3anucH AeidcTBUTenbHOro yncna. Hce-
1.3 MOJIb30BAHME TOAXONAIIeH (QOpPMBbI 3amucH JIEHCTBUTENBHBIX YHCEN Ui  PEUICHHS
MPaKTUICCKUX 3a1a4 U NPEACTABJICHUA JaHHBIX
14 ApuMeTHIeCKI KOpeHb HAaTypaabHOH cTeneHu. JlefcTBus ¢ apiudMeTHIeCKUMI KOPHIMHU
' HATYpaJbHOMN CTENEHH
15 CuHyc, KOCHHYC W TaHI€HC YHCIOBOI'O apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHTEHC
' YHCIIOBOTO apryMeHTa
2 YpaBHEHHUS U HEPABEHCTBA
2.1 |ToxnecTBa U TOXKIECTBEHHBIE MPEOOPA30OBAHMSI
99 [Ipeobpa3oBaHne TPUTOHOMETPUYECKUX BbIpaKkeHHH. OCHOBHBIC TPUTOHOMETPUYECKHE
' (bopMyIbI
2.3 |VYpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBA. MeTon MHTEPBAJIOB
2.4  |Pemenue nenbix U ApoOHO-pAIlMOHATBHBIX YPABHEHUH 1 HEPABEHCTB
2.5 |Pemenue nppanyioHaJIbHBIX YPABHCHUI W HEPABEHCTB
2.6 |PemieHue TPUTOHOMETPHUECKUX ypaBHEHHUH
57 [Ipumenenmne ypaBHEHHI 1 HEPABSHCTB K PEIICHUIO MaTEMAaTHIECKUX 3334
' Y 3371249 U3 Pa3IMIHbIX 00JIACTEH HAYKH U PEaTbHOM KU3HH
3 OyHKIMU U rpaduKu
3.1 |Dynknwus, criocoOwl 3amanus Gyakiuu. ['paduk pyHknnn. BzanMHo o6paTHbIe QYyHKIMH
39 OO0nacTh ompeneneHrss U MHOXKECTBO 3HadeHWH QyHkinuu. Hymu dynkiuu. [IpomexyTku
' 3HAKOMOCTOSTHCTBA. UETHBIC U HEUETHBIC (DYHKITUH
33 CreneHHass QyHKIUSA C HATypaJIbHBIM M IIEJNBIM TOKaszareneM. EE cBoiicTBa M rpaduk.
' CBoiicTBa 1 rpaduiK KOpHS N-0if CTETICHH
34 Tpuronomerpryeckas  OKPY)KHOCTb, — OIpEACICHHE TPHUTOHOMETPHYECKHX  (yHKIUH
' YHCIOBOTO apryMEHTa
4 Hauana MmatemMaTiH4ecKoro aHanmsa
41 ITocnenoBaTensbHOCTH, CIIOCOOBI 3aJaHUs IMOCIEAOBATEILHOCTEN. MOHOTOHHBIE IIOCIE-
' JIOBATEIBHOCTH
Apudpmernueckass W TEOMETpUUECKass  IpOrpeccHH.  beckoHewHo — yOBIBaromias
49 |FEOMETPHYECKAs  MPOrpeccus. Cymma OeckOHEYHO yOBIBaloImel TeOMETPUUIECKON
' nporpeccud. DopMmyna CIOKHBIX MPOIEHTOB. MCHONb30BaHUE MPOTPECCHU ISl PEIICHUS
peaybHBIX 3a/1a9 IPUKIAJHOTO XapaKkTepa
5 MHoecTBa 1 JIOTHKa




Kop

ITpoBepsieMblil 3JIeMEHT COePKAHMUS

MHOXecTBO, omepauuu Hajg MHOxkecTBamu. [luarpammel Oiinepa — Benna. Ilpumenenue
5.1 |TeopeTHKO-MHOXECTBEHHOTO amlapaTa JUls OIMMCAHUS peabHbIX MPOLIECCOB U SABICHUN, IpU
pelIeHny 3a/1a4 U3 IpyruX y4eOHBIX ITPEMETOB

5.2 OHpCIlCJIeHI/Ie, TCOpEMa, CICACTBUEC, JOKA3aTCIbLCTBO

11 KJIACC
Kon IIpoBepsieMblii 31eMEHT COACPKAHUS
1 Yucna 1 BEIYUCICHUS
1.1 Harypanbsubie u nensie uncina. [Ipu3Haky 1e1MMOCTH HENbIX YHCEN
1.2 CreneHs ¢ pallMOHATIBHBIM HOKa3aTeneM. CBOICTBA CTENEHU
13 Jlorapudwm uucia. [lecsiTHuHbIE U HATYpaJIbHBIE JOrapru(MBbl
2 YpaBHEHUS U HEPABEHCTBA
2.1 IIpeobpazoBanue BIpaKEHUH, COAEPIKAIINX JOrapu(MBbl
2.2 [TpeobpazoBanue BEIpaKEHUH, COACP/KAIINX CTEIICHH C PallOHANBHBIM ITOKA3aTeleM
2.3 IIpumMepb! TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 ITokazaTenpHble ypaBHEHMSI U HEPABEHCTBA
2.5 JlorapupmMudeckre ypaBHEHHS H HEPAaBCHCTBA
26 CucteMbl JTUHEHHBIX ypaBHEHMM. PerieHue MpHUKIaIHBIX 3a7a4 C MOMOIIBI0 CHUCTEMBbI
' JIMHEHHBIX YpaBHEHUH
2.7 CucteMBbl 1 COBOKYITHOCTH PallMOHAJIBHBIX YPaBHEHUH W HEPABEHCTB
98 [Ipumenenne ypaBHEHHH, CHCTEM M HEPaBEHCTB K PEHICHWIO MAaTEMATHYECKHX 3alad U
' 3aJ1a4 U3 Pa3InYHbBIX 00JIACTEH HAYKH U PeaIbHOM KU3HU
3 OyHKIMU U rpaduKu
Oynknusa.  [lepuoguueckue  QyHkuuu. [IpoMeKyTKM  MOHOTOHHOCTH — (DYHKIIHIH.
3.1 MakcumyMbl 1 MEHUMYMBI QyHKIMY. Hanbomnbiiee 1 HauMeHbIIee 3HaueHe (yHKIUY Ha
MIPOMEKYTKE
3.2 TpuroHomerpuveckne HYHKIMH, UX CBOMCTBA U TpaduKH
3.3 [TokazaTenpHas 1 Joraprudmudeckas GyHKINH, X CBOHCTBA U TPaQHKH
3.4 Hcnonp3oBanue rpadukoB GyHKIUI UTs pellieHHs] yPaBHEHWH W JIMHEHHBIX CUCTEM
Hcnonw3oBanue rpadukoB (QyHKIUH IUIsI MCCIICAOBAHUS IPOIECCOB U 3aBUCHUMOCTEH,
3.5 KOTOpbIE€ BO3HUKAIOT TPU PEIICHUH 3aJad W3 JPYTUX YYCOHBIX MPEJIMETOB U pealibHOU
KHU3HH
4 Hauaa MatemMaTHdecKoro aHammsa
4.1 HenpepeiBHbIe (yHKIIMH. MeTO MHTEPBAJIOB JUIS PEIICHHSI HEPABEHCTB
4.2 [IpousBonHas ¢pyHkImH. ['eoMeTpuveckuii 1 PU3HICSCKUH CMBICIT IIPOU3BOIHON
43 [IponsBoxHbIe 31eMeHTApHBIX (QyHKIUA. DOPMYIHl HAXOKICHUS MPOU3BONHON CYMMBI,
' MIPOM3BECHAS M YaCTHOTO (DYHKINH
44 [Ipumenenne MPOU3BOTHOMN K HCCIIEAOBAHUIO (DYHKIHI HA MOHOTOHHOCTD U 3KCTPEMYMBL.
' HaxorxeHre HanOObIIero 1 HanMEeHbBIIEeTo 3HaUCHUsT PYHKIIMU Ha OTPE3KE
45 [IpuMeHenne TPOM3BOJHON Ui HAXOXKACHUS HAMIIYYIIETO PEIICHHUS B IPUKIATHBIX
' 3ajadax, Ui OMpeeIeH s CKOPOCTH Mpolecca, 3aJaHHOro (POpMyITol i TpaduKkoM
4.6 ITepBooOpasnas. Tabnuia nepBooOpa3HbIX
47 WHTerpan, ero reoMeTpuuecknii ¥ (U3NYECKHH CMBICT. BbIUncieHne WHTerpaia o

(dhopmyne Herotona — JleiiOanma




ITPOBEPSEMBIE HA EI'D 110 MATEMATHKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHMSI OCHOBHOM OBPA30BATEJLHOM ITPOT'PAMMBI CPEJTHETO
OBIIEI'O OBPA3OBAHUA

Kon nposepsiemoro
TpeOoBaHUA

IIpoBepsieMble TpeOOBAHUS K IPeAMETHBIM pPe3yJbTaTaM 0CBOCHHUS
OCHOBHO¥i 00pa3oBaTe/IbHOI MPOrPaMMBbl CPe/IHEr0 0011Iero 00pa3oBaHus

Brnanenue Meromamu 10Ka3aTeNbCTB, AJITOPUTMAMU pPEIICHUS 3a1ad; yMEHHE
(hOopMyIUpPOBATH U ONEPUPOBATH MOHATHAMU: OIpEIETICHUE, aKCHOMA, TEOpeMa,
CIIE/ICTBHE, CBOMCTBO, MPU3HAK, 0KA3aTEILCTBO, PABHOCHIIBHBIE (DOPMYIIHPOBKH;
OPUMEHATh HX; yMEHHE (OPMYIUPOBATH OOpPAaTHOE M MPOTHBOIOIOXKHOE
yTBEpXIEHHE, MPUBOAUTH MPUMEPBHl M KOHTPIPUMEPHI, HCIIOIB30BATH METOJ
MaTeMaTUYEeCKONH HMHIYKIUH; IPOBOAUTH JIOKA3aTEIBHBIC PACCYXICHHUS MpPU
pELICHUH 3aja4, OLIEHUBATh JIOTHYECKYIO MPAaBUIBHOCTDh PACCYXICHHUH; yMEHHE
ONEpUPOBATh IMOHATHSIMHU: MHOXECTBO, IOJMHOXKECTBO, OICpallMU  Hax
MHO)KECTBAMH; YMEHHUE UCIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH ammapaT Juis
OIMCAHUS PEANbHBIX MPOIECCOB U SIBICHUN M TPH PEIICHUM 33/a4, B TOM YHCIIE
U3 JIpyrHX Y4eOHBIX MPEIMETOB; YMEHHE OIEpUpPOBATh IOHATHSAMHU: Tpad,
CBSI3HBIH Ipad, AepeBO, ITUKI, rpad Ha IUIOCKOCTH; YMEHHE 33/1aBaTh U ONKCHIBATH
rpa¢sl pa3IHMYHBIMU CIIOCO0aMH; MCIIOIB30BATh Ipadbl PH PEIICHUH 33124

YMeHue onepupoBaTh MOHATUSME: HATYPAIBHOE YMCIIO, TE]I0e YUCIIO, CTETIEHb C
[EJIBIM TTOKa3aTelieM, KOPeHb HATYpAJIbHOW CTETNEeHH, CTETEeHb C PalliOHATBHBIM
IIOKa3aTeJieM, CTEIICHb C ICHCTBUTEIBHBIM ITOKa3aTeNneM, JIorapudm Jucia, CHHYC,
KOCHHYC W TaHTEHC ITPOU3BOJIFHOIO YHCIIA, OCTATOK MO MOAYIIO, PalliOHAIBHOE
YHCIO0, HPpPAlMOHATIBHOE  YHCIO, MHOXKECTBA  HATYypadbHBIX,  IEIBIX,
palMOHANBHBIX, JACHCTBUTENBHBIX UHCET, yMEHHE HCIONB30BaTh MPHU3HAKH
JETMMOCTH, HAaUMEHBIINI OOIMMi JenuTeNh W HaMMEHbIIee oOIiee KpaTHOE,
amroputM EBKnmpma mpu  pemieHMH  3amad;  3HAKOMCTBO € Pa3THMYHBIMU
NO3UIIMOHHBIMHA CHUCTEMaM{ CUHCICHUS; YMCHHE BBITIOJHATH BBIUUCICHUE
3HAYCHHH ¥ TpeoOpa3oBaHMs BHIPAKCHHH CO CTENEHSAMH W JIorapr(mMamu,
mpeoOpazoBaHusl JAPOOHO-PAIIOHATBHEIX BBIPAXCHUH;, yMEHHE OIEpHPOBATH
TTOHSTHSIMHA: MIOCIIEAOBATEIBHOCTD, apupMeTnIecKas MIPOTPECCHs,
reoMeTpudecKasl Tporpeccus, OCECKOHEYHO YOBIBaloImasi TeoMeTpUYecKas
MIPOTPECCHST; YMEHHUE 3a1aBaTh IOCIEIOBATEIBHOCTH, B TOM YHCIE C ITOMOIIBIO
PEKYpPEHTHBIX (hopMyIT; yMEHHE OMEpHPOBATH HOHATHAME: KOMILICKCHOE YHCIIO,
CONPSDKEHHBIE KOMIUICKCHBIE YHCIIA, MOAYIb M apryMEHT KOMILIEKCHOTO YHCIa,
¢opMa 3ammcH KOMIDIEKCHBIX 4HCel (TeoMeTpHdecKas, TPUTOHOMETPUIecKas
W anreOpamueckas); yMeTh IPOH3BOIUTH apH(PMeTHYecKue JSHCTBHS C
KOMITJICKCHBIMHU YHCJIAMH; TIPHBOAUTH MPUMEPHI HCIONb30BAHIS KOMIDIEKCHBIX
YHUCEIT, OTIEPUPOBATH MOHITHIMU: MaTpuIa 2x2 u 3X3, onmpeAenuTeNb MAaTPHIIBL,
TCOMETPUICCKUI CMBICI OIPEIeIUTEIS

VYMeHue onepupoBaTh  MOHATUAMU:  pallMOHAJIbHBIE, HPPAaLUOHAIBHBIE,
MOKa3aTeNbHBle,  CTENCHHBIC,  JIOTapU(PMHUYECKAE,  TPHUTOHOMETPUUECKHE
YpaBHEHUS U HEPABEHCTBA, UX CHUCTEMBbl; YMEHHUE ONEPUPOBATb MOHATUAMHU:
TOXIIECTBO, TOXKJCCTBEHHOE IPEOOpa3oBaHie, ypaBHEHUE, HEPABEHCTBO, CHCTEMA
YpaBHEHUI U HEPaBEHCTB, PaBHOCUJIBHOCTh YPaBHEHHUH, HEPABEHCTB U CUCTEM;
YMEHHUE pellaTh ypaBHEHMsI, HEPABEHCTBA U CHCTEMBI C MOMOILBIO PA3IUYHBIX
pUEMOB; PEIIATh YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAMETPOM; IPUMEHSTh
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YpaBHCHUA, HEPABCHCTBA, UX CHUCTEMbI AJIA PCHICHUSA MATCMATHYCCKHUX 3aJda4 U
3a7a4 U3 pas3JIMIHbIX oOmacrei HAYyKH U peaJ’IBHOfI KHU3HU

YMeHue  onepupoBaTh  MOHATUSAMM:  (QYHKIHMSA, UYETHOCTH  (YHKIHUH,
HNEPUOANYHOCTh (PYHKIIUH, OTPAHHUEHHOCTh (DYHKIIUH, MOHOTOHHOCTh ()yHKIIUH,
9KCTpeMyM (YHKIMM, HauOoiblliee M HaWMEHbIee 3HAUCHUs (YHKUUH Ha
IIPOMEXYTKE, HEIPEphIBHAS (DYHKIIMSI, ACUMIITOTHI TpaduKka QyHKIMHU, IepBas U
BTOpas IMpPOU3BOAHAS (YHKLIUH, TEOMETPHUUCCKUH U (DU3HYECKHI CMBICT
IIPOU3BOJIHOM, NepBOOOpa3Hasi, ONpeAeTIEHHBIH HHTErpajl; yMeHHE HaXOJUTh
acUMOTOTHI rpaduka (YHKIHUH; YMEHHE BBIYHCISATH IPOM3BOJHBIC CYMMBI,
IPOU3BEACHNUS, YACTHOTO M KOMIIO3MIMU (DYHKIMH, HAXOAUTh ypaBHEHHE
KacaTenbHOM K Tpaduky (QYHKIUM; YMEHHE HAXOAUTh IPOU3BOIHBIC
JNIEMEHTapHBIX  (YHKIMH; yYMEHHE  HCIOIb30BAaTh  IPOU3BOIHYIO  JUIS
uccieoBaHUs (YHKIMH, HAXOAUTh HauOOJIbIINE M HAUMCHBIINE 3HAUYCHHUS
(GyHKIUH; CTPOUTh TpaUKH MHOTOWICHOB C HCIIOJNB30BAaHHUEM allapaTa
MaTEMaTUYEeCKOrO AaHaju3a; NPUMEHATh MPOU3BOIHYIO JJISI HaXOXKICHUS
HaMJIy4IIero PEHICHUS B MPUKIAIHBIX, B TOM YHCIC COIMAIbHO-3KOHOMUYIECKUX
U (U3MYECKHX 3aJ]adax; HAXOJWTh IUIONMAAd U OOBEMBI (UTYp C ITOMOIIBIO
MHTErpaja; MpUBOJUTH IPHUMEPhI MATEMAaTHYECKOI0 MOACTHPOBAHUS C IOMOIIBIO
JuddepeHMaIbHBIX YpaBHEHUH

YMeHne omepupoBaTh MOHATHAMHU: Tpaduk GYHKIUHM, oOpaTHas QYHKITHS,
KOMIO3UIUS  (QyHKIMH, JUHEHHAas (QYHKUOUS, KBaApaTWdHas  (yHKIHS,
pannoHanbHas (QYHKIWS, CTENeHHAs (YHKIHS, TPUTOHOMETpHUYCCKHE (QYHKINH,
o0paTHBIC TPUTOHOMETPUUYECKUE (PYHKIIMH, IMOKa3aTeNbHAS U JIorapu(Mudeckas
(yHKIIMKM;, yYMEHHE CTPOMTh TpauKu W3yYCHHBIX (DYHKIUH, BBITOTHATH
npeoOpa3oBaHus rpadukoB (YHKIWIA, WCHOIB30BATh I'paUKH UIS M3yYCHHS
IIPOLIECCOB U 3aBHCUMOCTEH, ITPY PEIICHHUH 3a/1a49 U3 JPYTHX YIeOHBIX MIPEAMETOB
M 3a1a4 M3 peajbHOW >KW3HH; BBIpaXXaThb (OPMYyJaMH 3aBUCHMOCTH MEKIY
BEIMYMHAMHE, HCIIOJIH30BAaTh CBOHCTBa M Tpaduku (QyHKOMH IS pemieHus
yYpaBHEHUI, HEPaBEHCTB U 33/1a4 C ITapaMeTpaMu; H300paxxaTh Ha KOOPANHATHOU
IUIOCKOCTH MHOKECTBA PEIICHUH YpaBHEHHH, HEPABEHCTB H UX CHCTEM

YMeHue peniath TEKCTOBBIE 3a[aul Pa3HbIX TUIOB (B TOM 4YMCIIE Ha HPOLICHTBHI,
JIOJTH ¥ YaCTH, Ha JIBIDKEHHUE, paboTy, CTOMMOCTh TOBAPOB U YCIIYT, HAJIOTH, 331841
U3 OOJIaCTH YIPABIICHUS JIMYHBIMH W CEMEWHBIMH (UHAHCAMH); COCTaBISATh
BBIPAXKEHHsI, YPABHEHHS, HEPABEHCTBA M HMX CHCTEMbl [0 YCIOBHIO 3a/1avHu,
HCCIIEAOBATh TOJNyYEHHOE PElIeHHe W OLIEHHBATh MPABAONOJ00HOCTh PE3yiib-
TATOB; YMEHHE MOJCIUPOBATh peajbHbIE CUTYallMH Ha S3bIKE MATEMATUKH;
COCTaBJIATh BBIPAKEHHUS, YPABHEHHS, HEPABEHCTBA U UX CHUCTEMbI IO YCIOBHUIO
3a7la4d, WCCIIENOBaTh IOCTPOCHHBIE MOJEIH C HCIOJIb30BAaHHEM arapara
ayreOpbl, HHTEPIPETUPOBATH MONTYYCHHBII PE3yIbTaT

YMeHHEe OmepupoBaTh IOHATHSAMHU: CpedHee apudmerwdyeckoe, MeIHaHa,
HamOoJplllece W HaWMEHBIIee 3HAYEHWUS, pa3Max, AWCIIEePCUs, CTaHIapTHOE
OTKIIOHEHWE YHCJIOBOro Habopa; yMEHHE W3BJICKAaTh, WHTEPIPETHPOBATH
nHpOPMAIINIO, TPEACTAaBICHHYI0 B TalOmmiax, Ha auarpaMmax, rpadukax,
OTPaXKaIOLIYI0 CBOMCTBAa peajJbHBIX IPOLECCOB U SBJICHUN; MPEACTaBIATDH
HHPOPMAIIMIO C MOMOIIBI0 TaONUI] U ITUarpaMM; HCCIEIOBATh CTATHCTHUECKHE
JaHHBIC, B TOM YHCIIE C MPUMEHEHHEM TpadUUecKHX METOIOB M AJIEKTPOHHBIX
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CpEACTB; rpa(bnqecm/l HCCI€aJ0BaTh COBMCCTHBIC Ha6J'IIOI[CHI/I$I C IOMOIIBIO
AruarpamMm pacCE€UBaHHN U JIMHEHHON perpeccnmn

YMeHue onepupoBaTh MOHATUSAMH: CIy4alHBIM ONBIT U CIydaifHOe COOBITHE,
BEPOATHOCTh CIy4alHOrO COOBITHS; yMEHHME BBIYUCIATH BEPOSTHOCTH C
UCIIONIb30BAaHUEM TpaUUeCKUX METOJOB; NMPHUMEHSTH (DOPMYINBI CIOXKEHUS U
YMHOXCEHUS BEPOSITHOCTEH, (hOpMyITy TIONHOM BEPOSITHOCTH, popMyiy beprymu,
KOMOMHATOpHBIE (aKThl ¥ (POPMyYNbI; OIEHUBATH BEPOSTHOCTH PEATBHBIX
COOBITMH; yMEHME ONEpHUpPOBaTh  IOHATUSIMM:  CllydaiiHas  BeNUYMHa,
pacrpezeneHue BEPOsITHOCTEH, MaTeEMaTUIECKOe OXMIAHNE, TUCIEPCHS U CTaH-
JApTHOE OTKJIOHEGHUE CIy4aifHOH BEIHYMHBI, (YHKIUH pacHpeieCHusl |
IUIOTHOCTH PaBHOMEPHOIO, IMOKA3aTENbHOIO M HOPMAIbHOIO pPaclpelereHHi;
yYMEHHE HCIIOIb30BaTh CBOMCTBA U3YUCHHBIX pACIIpEeACICHU IS peIieH s 3a1ay;
3HAaKOMCTBO C TIOHSTHSIMH: 3aKOH OOJBIIMX YHCEN, METOABl BBIOOPOYHBIX
UCCJICJIOBAaHHUM; yYMEHHE NPHUBOIUTH MPUMEPHI TNPOSBICHUS 3aKOHA OOJIBIIMX
Yucesll B IPUPOAHBIX M OOIIECTBEHHBIX SIBICHUSX; YMEHHE OINEpHpPOBAThH
HOHSATHAMH: COYETaHHE, IIEPECTaHOBKA, YMCIO COYETAHUH, YHCIIO IIEPECTAHOBOK;
6unoM HrloToHa; yMeHHE NMPUMEHSTH KOMOMHATOpPHBIE (haKTHl U PACCYKICHUS
JUISL PEIICHUS 3a]ad; OLEHUBATH BEPOSITHOCTH PEaTbHBIX COOBITHI; COCTaBIATH

BEPOSITHOCTHYIO MOJIENIb M MHTEPIIPETUPOBATH I10JIyYE€HHBINA Pe3yIbTaT

VYmenue OonepupoBaTh MOHATUAMHU: TOYKA, IpAMasA, IJIOCKOCTb, IMPOCTPAHCTBO,
OTpPE30K, JIy4, BEJIMUMHA YIJIa, IIJIOCKUM Yroi, IBYTPaHHBIM Yroil, TpEXTPaHHBIN
yroi, CKpeIlUBAIOIIMECS IpsAMBIE, MapaJUIeIbHOCTh U IEPHEHAUKYIIPHOCTD
OpsAMBIX M IUIOCKOCTEH, Yrojl MEXAY MpPSIMBIMH, YrOl MEXIy HpsIMOH U
IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH, PACCTOSHUE OT TOYKH JIO IUIOCKOCTH,
paccTossHUE MEXIY MpPSIMBIMHM, PACCTOSHHE MEXAY IIJIOCKOCTAMH; YMEHHE
HCIIONB30BaTh MIPU PELICHUH 337a4 H3yUeHHbIE (DAKThl U TEOPEMBI TNITAHUMETPHH;
YMEHHE OLEHMBAaTh pPa3MEpPbl OOBEKTOB OKPYXKAIOIIEr0 MHpPa; CTPOUTH
MaTEMaTHYECKUE MOZAEIH C IOMOIIBI0 F€OMETPHYECKUX NOHATHH M BEIMUMH,
pelIaTh CBSI3aHHBIE C HUMU NPAKTUYECKUE 3aJa4U

10

YMeHHe OomepupoBaTh TOHATHUSAMH: ILIOMANb GUTYpB, O0BEM (UTYPHI,
MHOTOTPaHHHK, MPAaBWIbHBI MHOTOrPaHHHK, CEYCHHE MHOTOTPaHHHKA, KYO,
napauiesienuies, npu3Ma, nupamuga, (Gurypa ¥ IOBEpXHOCTh BpAILCHUS,
LHWIKHAP, KOHyC, mmap, cdepa, miomanp cdepbl, IUIOM@AAb MOBEPXHOCTH
MUPaMHUJIbI, [PU3MBI, KOHyCa, IWIMHIAPA, O0BEM KyOa, MPSIMOYTrOIBHOTO
napasuieNienure/a, THPaMUIbl, TPU3MbL, [IMHAPA, KOHYyca, [Iapa, pa3BépTka
MOBEPXHOCTH, CEYCHHsI KOHYCA U LUIUH/PA, apaJUIebHbIC OCH UITH OCHOBAHHIO,
cedyeHHe Imapa, IUIOCKOCTh, Kacaromasics cepbl, LIIHHAPA, KOHyCa; YMEHHE
CTPOHUTh CEUEHHWE MHOTOIPaHHUKA, H300pakaTh MHOTOTPAHHHUKH, (QUTYPBI U
MOBEPXHOCTH BPAIEHHUS, UX CCYCHHUS, B TOM YHCIIE C [TOMOIIBIO AIEKTPOHHBIX
CPEICTB; YMEHHE MPUMEHSTh CBOMCTBA T€OMETPHUYECKUX (PUTYP, CAMOCTOSTEILHO
(bopMynUpOBaThH ONpEeICHUs] U3ydaeMbIX (DUTYp, BBIIBHIaTh TUIIOTE3BI O CBOW-
CTBaX M NPH3HAKAX EOMETPUIECKUX (GUryp, 000OCHOBBIBATH

WM OMPOBEPraTh MX; yMEHUE MPOBOAUTH KIACCH(PUKAIMIO (QUTYP MO PA3IHIHBIM
MIPU3HAKAM, BBITIOIHITH HEOOXOIMMBbIC TOMOIHHTEIbHBIE TOCTPOCHHUS

11

YMeHue onepupoBaTh NOHATHUSAMU: IBHXKEHHE B NMPOCTPAHCTBE, MapajlleNbHbIHN
MIEPEHOC, CAMMETPHS Ha IIOCKOCTH U B IPOCTPAHCTBE, TOBOPOT, IIPEOOpa3oBaHuE
mono0us, MonoOHBIe (HUTYpHI, YMECHHE pPACIO3HABATH PABHBIC W ITONOOHEIC
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GUrypel, B TOM 4HCIIe B IIpUpOJE, HCKYCCTBE, apXUTEKType; HCIIOIb30BaTh
reOMETPUYECKUE OTHOLICHUS IPU PELICHUU 3a/a4; HAXOAUTh I€OMETPHUECKUE
BEJINYMHB! (JUIMHA, YTOJ, IUIOMA[b, OOBEM) IMpU pEIICHHM 3a7ad U3 JOPYTUX
y4eOHBIX IPEAMETOB U U3 PEaIbHOM KU3HU; YMEHUE BBIUUCIISTH T€OMETPHUCCKUE
BEJINYMHBI (JUIMHA, YTOJI, IJIOMAab, 00bEM, MIOMAAb IOBEPXHOCTH), HCIOIb3YS
U3y4deHHBIE ()OPMYIIBI M METO/BI, B TOM YHCIIE: TUIOIIA (b IOBEPXHOCTH TUPAMHUIBL,
IpU3MBI, KOHyca, IWIMHApPA, IJIOMEAAb chepsl; 00béM Kyba, MpsIMOYTOJIBHOTO
napajuieienunesa, MUpaMUIbl, HPU3MbBI, IMIMHIpA, KOHYyca, Iapa; yMEHUE
HaXOJHTh OTHOIICHHE 00BEMOB MTOJIOOHBIX (HUTYD

12

YMeHue onepupoBaTh MOHATHAMHU: IPIMOYIOIbHAs CUCTEMA KOOPAUHAT, BEKTOD,
KOOpAWHATBl TOYKH, KOOPAWHATBI BEKTOpPA, CyMMa BEKTOPOB, IIPOH3BEICHUE
BEKTOpa Ha YHCIO0, Pa3IoKEHUE BEKTOpa 10 6a3uCy, CKalApHOE NMPOHU3BEACHHE,
BEKTOPHOE IIPOM3BEIEHUE, Yrol MEXKIy BEKTOpPaMH; YMEHHE HCIIONb30BATh
BEKTOPHBIN U KOOPAMHATHBIM METOJ JJIs1 PEIICHUS FEOMETPUUECKUX 3a1a4 U 3a1a4
JPYTUX Y4eOHBIX MPEIMETOB

13

YMeHne BBHIOMpAaTh MOAXOAAIIMHA METOX IS pEIICHHs 3aJaud; MOHUMaHHUE
3HaYMMOCTH MaTEMAaTHUKH B U3YYCHHUH IIPHPOAHBIX U OOIECTBEHHBIX IPOIIECCOB U
ABJICHUI; YMEHME PacllO3HABaTh IIPOSIBJICHUE 3AKOHOB MaTEMAaTUKU B UCKYCCTBE,
YMEHUE NPUBOAUTH IIPUMEPbl MAaTEMaTHUECKUX OTKPBITUH POCCUMCKON U
MHUPOBOM MaTeMaTU4YECKOH HAyKU

HNEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, TIPOBEPAEMbIX HA EI'D IO

MATEMATUKE




Kop

ITpoBepsieMblil 3JIeMEeHT COEpPKAHMUS

1  |Ywmcna v BEIYUCICHUS
1.1 |HatypanbHbie u 1enbie gncna. [Ipiu3Haky JeTUMOCTH TENBIX YHCElT
12 PanmonansHele uncna. OOBIKHOBEHHBIE M JIECATHYHBIE APOOM, IPOLEHTHI, OECKOHEYHBIE
" |nepuommueckue xpobu
13 ApudmeTndecknii KOpeHb HaTypanbHON creneHH. JleHcTBUS ¢ apu(pMETHYECKUMH KOPHIMHU
' HaTypaJbHOM CTENIeHU
1.4 |Crenensb ¢ nensiM nokaszareseM. CTeNeHb ¢ palliOHaJIbHBIM MToKa3aTeneM. CBOHCTBA CTENEHH
15 CuHyc, KOCHHYC M TaHI'€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'eHC
" |umcnoBoro aprymenta
1.6 |Jlorapum uncna. JlecssTUIHBIE M HATYpaIbHBIE JIOTapH(PMBI
HelictBurensHple  umcna. ApudmMernueckue Omepanud ¢ JCHCTBUTENBHBIMH  UHCIIAMH.
1.7 |IlpuGnuxEHHbIE BBIUMCICHUS, IpPaBUNa OKPYIJICHHS, INPHKHIKA M OIEHKA pe3ynbTaTa
BBIYMCIICHUN
1.8 |I[IpeoOpa3oBaHuE BBIPAKEHHIA
1.9 |KommekcHble yncia
2 YpaBHEHHUS U HEPABEHCTBA
2.1 |Llensie u 1poOHO-pAIIOHATBHBIC YPABHEHHS
2.2 |VppaumoHaJbpHBIC YpaBHEHHSI
2.3 |TpuroHomerpuyeckrue ypaBHCHHS
2.4 |Iloka3aTenbHBIC U JOrapu(pMHUECKAE YPAaBHEHHSI
2.5 |Lenbie u qpoOHO-pallMOHAILHBIC HEPABEHCTBA
2.6 |UppamnmonanbHble HEpaBEHCTBA
2.7 |[lokazaTenpHbIC U JOrapu(MUIECCKHE HEPABEHCTBA
2.8 | TpuroHoMeTpruyecKre HepaBeHCTBA
2.9 |Cucrembl U COBOKYITHOCTH YPaBHEHUH M HEPABCHCTB
2.10 |YpaBHeHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 |Matpwuiia cHCTeMBI JMHEHHBIX YpaBHeHUH. OnpenenuTelb MaTPUITbI
3 OyHKIMU U rpaduKu
31 Oynknus, crmocodbl 3aganus ¢yHknua. [paduk ¢yHknun. B3amMmHo oOpaTHBIE (YHKINH.
' UYérnarsie n HeuétHsle Gyakunu. [lepuognyeckue Gynxunn
OO6nacTh ompezeneHHs U MHOXKECTBO 3HaueHWH (yHkumd. Hymu ¢yHkmmu. [IpomexyTku
3.2 |3HaKOMOCTOSIHCTBA. I[IpOMEXYTKH MOHOTOHHOCTH ()YHKIMH. MAaKCHMyMBI ¥ MUHHMYMBI
¢yrkn. Hanbonbiiee n HanMeHbllee 3HaYeHUEe QYHKIMH Ha IIPOMEKYTKE
33 CrernieHHast GyHKIUS ¢ HATYpaJIbHBIM U LEJIBIM IoKazaTeneM. E€ colicTBa
' u rpaduk. CBolicTBa U rpaduK KOpHS N-0i CTEIIeHU
3.4 | Tpuronomerpuyeckre QYHKIIUHU, UX CBOMCTBA U TpaQuKH
3.5 |[lokazatenpHas u Jorapudmudeckas GyHKIHH, KX CBOWCTBA W I'paduKH
36 Touku pa3pbiBa. AcUMITOTH rpadukoB ¢yHKIMA. CBolicTBa (DYHKIWMHA, HENPEPHIBHBIX Ha
' OTpe3Ke
3.7 |ITocmenoBaTeabLHOCTH, CIIOCOOLI 3aJaHMS TIOCIIEI0BATEILHOCTEH
3.8 |Apudmerndeckas u reoMeTpruyeckas nporpeccuu. @opMyIia CI0KHBIX MPOIICHTOB
4  |Hauaya MaTeMaTHYCCKOTO aHAII3a
4.1  |TIpowsBoanas GyHKIWH. [IpOU3BOAHBIC SJIEMEHTAPHBIX (DYHKIIHIA
4 [IpuMeHeHne TPOM3BOMHOW K HWCCIEAOBAHUIO (DYHKIHMHA HAa MOHOTOHHOCTH U DKCTPEMYMBI.
' HaxosxreHre HanOObIIero 1 HanMEeHbBIIEeTo 3HaUCHUsT PYHKIIMU Ha OTPE3KE
4.3 |IlepBooOpaznas. UuTerpan
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5 |MHoXecTBa U JIOTHKA
5.1 |MHoXecTBO, Onepaluu HaJ MHOXKecTBaMu. /luarpammMel Ditnepa — BeHna
5.2 |Jloruka
6  |BeposTHOCTh M CTaTHCTHKA
6.1 |OmnucarenbHas CTATUCTHKA
6.2 |BepositTHOCTB
6.3 |KomOunaropuka
7 I'eomerpus
7.1 |®Durypsl Ha INIOCKOCTH
7.2  |IIpsiMbple ¥ IIIOCKOCTH B IPOCTPAHCTBE
7.3 |MHOrorpaHHUKH
7.4 |Tena u MOBEPXHOCTHU BpAIICHHS
7.5 |KoopnuHaThl U BEKTOPHI

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA




OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

Maremaruka: anrebpa u Hayajla MAaTEeMaTHYECKOTO aHAITN3a, TEOMETPHSL.
AnreOpa u Havajia MaTeMaTHueckoro aHaimsa, 10-11 kimaccel/ Anmumos 11 A.,
Konsrun 10.M., TkaueBa M.B. u npyrue, AKImoHepHOE 0OIIECTBO
«M3narenscTBO «IIpocBemenne»

METOANYECKHUE MATEPHUAJIbBI 1JISA YYUUTEJIA

Maremaruka: anredpa 1 Hauajga MaTEMaTHYECKOTO aHau3a, TEOMETPHUS.
AnreOpa u Havasia MareMaTuueckoro aHanmsa, 10-11 kmaccel/ Anmumos 1L A.,
Komnsarun KO.M., TkaueBa M.B. u npyrue, AkiimonepHoe 00111ecTBO
«M3narenscTBO «IIpocBemenne»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI
CETU UHTEPHET

Maremarrka: KOHCYIbTallMOHHBIN HEHTP MPENOJaBaTENEH U BBITYCKHUKOB
http://school.msu.ru

Marepuainsl o matemaTuke B EnnHo# kosutekiuu mudpoBbIx 00pa3oBaTeIbHBIX
pecypcoB

http://school-collection.edu.ru/collection/matematika/

MOCKOBCKHH IIEHTP HEMPEPHIBHOTO MaTeMaTu4yeckoro oopazosanus (MIIHMO)
http://www.mccme.ru

OO6pazoBarenpHBIN MaTeMaTH4YeCKui cadT Exponenta.ru
http://www.exponenta.ru

Oo6miepoccuiickuii Matemarndeckuii mopraia Math-Net.Ru
http://www.mathnet.ru



