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MNOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma ydeOHOro Kypca «AnreOpa W Hadajga MaTeMaTHYECKOTO aHAIHM3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepallbHOTO
rOCyJapCTBEHHOTO 00pa30BaTENbHOIO CTAHJApTa CpenHEro oomero odpa3zoBaHusA, C Y4ETOM
COBPEMCHHBIX MHUPOBBIX TPEOOBaHHIA, MPEIBIBIIEMBIX K MaTeMAaTHYECKOMY OOpa3oBaHUIO, U
TPAagUIMKA POCCHICKOTO 00pa3zoBaHMs. Peanmzamusi mporpaMMmbl 00ECIICUMBACT OBJIAICHHE
KIIFOYCBBIMU KOMIICTCHIUAMHA, COCTABJIAIOIIUMMHU OCHOBY JIsI CaMOPA3BUTHA W HCIPCPBIBHOI'O
00pa3oBaHMs, HEIOCTHOCTh OOWIEKYIbTYPHOTO, JMYHOCTHOTO M TIO3HABATENHLHOI'O PAa3BUTHUS
JUYHOCTH 00YJarOIIUXCS.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa m Hayaja MaTeMaTH4YeCKOIO aHalIM3a» SIBISETCS OJHUM M3 Hauboiee
3HAYMMBIX B MPOrpaMMe CTapllei MIKOJIbI, TOCKOJbKY, C OJHOW CTOPOHBI, OH OOecleuynBaeT
MHCTPYMEHTAJIbHYIO 0a3y Uil H3Y4YEHMs] BCEX E€CTECTBEHHO-HAayuYHBIX KypCOB, a C JIpyrou
CTOPOHBI, (OPMHPYET JIOTHUECKOE U aOCTpaKTHOE MBIIUICHHE Y4Yalluxcsi Ha YpPOBHE,
HE00XO0IMMOM JJIsi OCBOCHHUSI KypCcOB MH()OPMATHKH, OOLIECTBO3HAHUSA, UCTOPUH, CIIOBECHOCTH.
B pamkax 1aHHOro Kypca y4alliuecs OBJIa[IeBal0T YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HAYKH,
KoTopas GopMyJIMpYyeT CBOM JOCTUKEHUS B MaTeMaTu4yeckoil popme.

Kypc anrebpsl 1 Hauasl MaTeMaTHYECKOrO aHAIN3a 3aKJabIBA€T OCHOBY JJISl YCIIELIHOTIO
OBJIQICHUSl 3aKOHAMHM (U3UKU, XHUMHUHM, OUOJOTHM, TOHMMAHUS OCHOBHBIX TEHICHLUHN
9KOHOMHUKHU M OOLIECTBEHHOMN >KHU3HHU, MO3BOJIIET OPHUEHTUPOBATHCA B COBPEMEHHBIX HU(PPOBHIX
U KOMIIBIOTEPHBIX TEXHOJIOIMSAX, YBEPEHHO HCIIOIb30BATh MX B IIOBCEJHEBHOM XKU3HU. B TOXe
BpEMsl OBJIa/ICHUE aOCTPaKTHBIMU U JIOTUYECKU CTPOTMMHU MAaT€MaTUYECKUMHU KOHCTPYKLMSIMU
pa3BUBaeT yMEHHE HaXOJAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb YTBEP)KICHMS,
UCIMOJIb30BaTh O00OOIIEHNE M KOHKPETH3aluio, a0CTparupoBaHUE M aHAJIOTUIO, (OPMHUPYET
KpeaTHUBHOE U KPUTHYECKOE MbIlIeHHe. B xone usyuenus anreOpbl M1 HayaJl MaTeMaTUYECKOTo
aHaJau3a B CTApLIEH WIIKOJIE yYalllMecs MOJy4YaroT HOBBIM OIBIT PEIIEHUs NMPUKIAIHBIX 3a/ad,
CaMOCTOATENIBHOIO  IOCTPOCHHUS  MAaTEMaTUYECKUX  MOJCIEH  peajbHbIX CHTyallud U
UHTEPIPETALMM  TIOJYYEHHBIX PCIICHHUM, 3HAKOMATCA C IpUMEpPaMUd MaTeMaTHUYeCKHUX
3aKOHOMEPHOCTEH B NIPHUPOJAE, HAyKe M B MCKYCCTBE, C BBIJAIOIIMMUCI MATEMaTH4YECKUMU
OTKPBITHSIMHU U UX aBTOPaMH.

Kypc oOnamaer 3HauMTENbHBIM BOCHHMTATENBHBIM IMOTEHIIMATIOM, KOTOPBIH peaau3yeTcs
Kak yepe3 yueOHbIM MaTepual, cocoOCTBYIOUMHI (POPMUPOBAHHIO HAYYHOI'O MHUPOBO33PEHHUS,
Tak M 4Yepe3 cHenuduky ydyeOHOM JesATeTbHOCTH, TpeOyromeld caMOoCTOSTENbHOCTH,
AKKypaTHOCTH, MPOAODKUTEIBHOW KOHLEHTpPAalMM BHUMAaHHUS W OTBETCTBEHHOCTH 3a
MIOJIyYEHHBIN pe3yibTarT.

B ocHoBe meronuku oOyueHHs anreOpe M HayajdaM MaTEeMaTHYeCKOro aHaliMu3a JIEKHT
JeSITeIbHOCTHBIN MPUHLUI 00Y4EHUsI.

CrpykTypa Kypca «AnreOpa 1 Hadyajga MaTeMaTUYeCKOro aHAJIN3a» BKIIIOYAET CIIETyIOIHe
coJlep)KaTeIbHO-METOANYeCKre JUHUM: «Uucna U BeUUCIHEHUS», «DyHKuMM U rpaduxmm»,
«YpaBHEHUS U HEpaBEHCTBay», «Hadana MareMarnueckoro aHanusa», «MHOXKeCTBA U JOTHUKa.
Bce ocHOBHBIE COIEPKATEIBHO-METOAUYECKUE JIMHUM H3Y4arOTCs Ha IMPOTSHKEHUM JBYX JIET
oOydeHus B cTapllel IIKOJIe, €CTECTBEHHO JOMOJHSSA APYr Jpyra U MOCTEINEHHO HachIIIasCh
HOBBIMM Te€MaMU HW pasjaenamu. JlaHHBIM Kypc SBJISIETCSI HWHTEIPATHBHBIM, IOCKOJIBKY
oObenuHseT B ce0e cojepKaHWe HECKOJIbKUX MaTeMAaTH4YeCKUX JAUCHUIUIMH: anre0pa,



TPUTOHOMETPHS, MATEMATUYECKUN aHAIU3, TEOPHsI MHOKECTB U J1p. [1o Mepe Toro kak yuyamniuecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKMM MATEeMAaTHUYECKUM allllapatoM, y HHUX TOCIEeI0BATEILHO
dbopMUpYETCS W COBEPIICHCTBYETCS YMEHHE CTPOUTHh MATEMAaTHYECKYI0 MOJIENbh PEaTbHOM
CUTyalluu, MPUMEHITh 3HAHUS, MOJIyYeHHbIE B Kypce «AunreOpa M Hayalla MaTeMaTH4YeCKOTro
aHaJM3ay, A PELICHUS CaMOCTOSTEIbHO C(HOpPMYIHpPOBAHHOW MaTeMaTHYeCKOW 3ajgadd, a
3aTE€M HUHTEPIPETUPOBATH MOJYUECHHBIN pE3yJIbTAaT.

CognepxxarenpHo-MeTOonMuecKass  JuHUS — «Yucna W BBIYMCIICHHS» — 3aBEplIaeT
dbopMUpOBaHHE HABBIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpOe OBbLJIO HAyaTo B
OCHOBHOI1 mikone. B crapuieil mikone ocoboe BHUMaHue yaemnseTcss (GOpMHUPOBAHUIO MPOYHBIX
BBIUMCIIUTEIFHBIX HABBIKOB, BKJIFOYAIONIMX B CE0s HCIIONB30BAHHUE PA3IUYHBIX (HOpM 3amucu
JICUCTBUTEIIBHOIO 4YHUCJA, YMEHHME pPAUMOHAIBHO BBIIOJIHATH JACHCTBUS C HUMH, JElaTh
OPUKUAKY, OIEHMBaTh pe3yiabTar. OOyuaromuecs MOJy4aloT HAaBBIKM MHPUOIMKEHHBIX
BBIUMCJICHUM, BBINIOJHEHUS JAEUCTBUH C YMCIaMH, 3alHCAaHHBIMU B CTaHAapTHOH (dopme,
MCIIOJIb30BAaHMSI MATEMATUYECKUX KOHCTAHT, OUEHUBAHHUSI YU CIIOBBIX BHIPAXKEHHUI.

Jluans «YpaBHEHUS W HEPABCHCTBA» PEAM3YeTCs HAa TPOTSHKCHHU BCETO OOYYCHHS B
CTaplied WIKOJE, IMOCKOJbKY B KaXJOM pas3lelie IMporpaMMbl IPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOIIUX 3aAa4. OOydaromuecs: OBlaJeBalOT Pa3IMYHBIMU METOJIAMU PELICHHUS LIETbIX,
palMOHATIBHBIX, UPPAIMOHAIBHBIX, TOKA3aTEIbHBIX, JTOTAPU(OMHUUECKUX U TPUTOHOMETPUUECKUX
YpaBHEHUM, HEPABEHCTB U UX CUCTEM. [lomydeHHbIE YMEHHS UCIIOIB3YIOTCS MPU UCCIECIOBAHUHI
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIICHUH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOJBIINX U HAMMEHbIIUX 3HaYeHU QyHKIuU. JlaHHas comepkaTenbHas IMHUS BKIIOYAET B
ceOst Takke (GOPMUPOBAHWE YMEHUH BBINONHATH pacd€Tel 1o (opmyiamM, TpeodpazoBaHUS
LEJbIX, PAalMOHAJIbHBIX, WPPAUMOHAIBHBIX WU TPUTOHOMETPHUYECKHUX BBIPAKCHUH, a TaKKe
BBIpQXEHHH, COJepKalIMX cTeneHu u jorapudmbl. braromaps uzydeHuro anredbpandeckoro
MaTepuaina MPOUCXOIUT JalbHEeNIee pa3BUTHE alTOPUTMHUECKOTO U aOCTPAKTHOTO MBIIIICHUS
ygammxcs, (GOPMHUPYIOTCS HABBIKH JCITYKTUBHBIX PACCYXJICHHM, pa0OThl C CHMBOJIHHBIMHU
dbopmamu, TpeICTaBIeHUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEN B BUJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3QppeKTUBHbIE HHCTPYMEHTHI JJIs PEIICHHs TPAKTHUECKUX U €CTECTBEHHO-
Hay4HbIX 3a/Ja4, HAIJSIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KAaK SI3bIKAa HAYKH.

ConepkarenbHo-MeToauuecKass TUHUS «DyHKIUA U TpaduKu» TECHO TEPEIIeTaeTcs C
JPYTUMHU JIMHUSIMH Kypca, TOCKOJIbBKY B KaKOM-TO CMbICIE 33JaéT MOCIEI0BATEIbHOCTh
U3ydeHUs Marepuana. lV3ydeHue CTeNmeHHOW, TMOKa3aTenbHOW, Jorapudmuueckoil u
TPUTOHOMETPUYECKUX (PYHKUIUNA, MX CBOWCTB M TpaduKoB, UCHONb30BaHUE (DYHKUIUNA AIs
pelieHust 3ajad W3 JAPYTUX Y4eOHBIX MPEIMETOB W PEATbHOM JKM3HU TECHO CBSA3AHO KakK C
MaTeMaTUYeCKUM aHAJIU30M, TaK U C PEIICHUEeM ypaBHEHUN U HepaBeHCTB. [Ipu sTom OobIioe
BHUMaHUe yJensiercs (GOpMUPOBAHUIO YMEHHUS BbIpaxaTh (OpMylaMu 3aBHCHMOCTH MEXKIY
pa3IMYHBIMH BEIMYMHAMH, HCCIEIOBAaTh TMOJIY4YeHHbIE (YHKIHUU, CTPOUTh UX TpaduKu.
Marepuasn 3TOH COAEpPKATEIBHON JIMHUM HAUEJIE€H Ha pa3BUTUE YMEHHU M HaBBIKOB,
MO3BOJISIIOIIUX ~ BBIPAXATh 3aBHCHMOCTH MEXAY BEIMYMHAMH B  pasnuyHor  (opme:
AHAIUTUYECKOW, Tpadudeckod U ciaoBecHOW. Ero wu3yueHume crmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOMICHHI0O W  KOHKPETHU3AIHH,
VCITOJIb30BAaHUIO aHAJIOTHH.

ConepxarenbHast TuHUS «Hadama MareMaTHYeCKOTro aHajin3a» IMO3BOJSET CYIIECTBEHHO
pacIIMPHUTh KPYT KaK MaTeMaTUYECKUX, TaK U MPUKIAAHBIX 33/1a4, JOCTYIHBIX 00yJarOIIUMCs, Y
KOTOPBIX MOSIBISETCS] BO3MOKHOCTH UCCIIEJIOBATh U CTPOUTH rpaduku GyHKIUH, OMpeaensiTh UxX
HanOOJIbIIINEe U HAMMEHBIINE 3HAYEHUS, BBIYUCISITEH TUIOMAan GUryp U 00bEMBI TEJ, HAXOIUTh



CKOPOCTM M YCKOPEHHs NpouLeccoB. JlaHHas coaepKaTelbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MO)XHOCTH IOCTPOCHHS MAaTEMATUUYECKUX MOJENEH peaJbHBIX CHUTyallUi, HaXO0)KIEHUs
HAaWIy4llero penleHusl B NPUKIAIHBIX, B TOM YHCJIE COLMAIBbHO-3KOHOMHYECKHX, 3ajayax.
3HAaKOMCTBO C OCHOBaMM MAaTE€MaTHYE€CKOI'O aHaJIM3a CIIOCOOCTBYET Pa3sBUTHIO aOCTPaKTHOTO,
(opMabHO-JIOTNYECKOI0 U KPEaTUBHOI'O MBIIUIEHUS, (JOPMUPOBAHUIO YMEHUI pacro3HaBaTh
IIPOSIBJIEHUS] 3aKOHOB MAaTEMAaTUKH B HayKe, TEXHUKE U HcKyccTBe. OOyuaromuecs y3HaIT O
BBIIAIOIMXCS] pe3yJbTaTaX, IOJYyYEHHBIX B XOJE pa3BUTHUA MATEMAaTUKU KaK HAayKd, M HX
aBTOpax.

CopnepxaTenbHO-METONNYECKAs JTUHUA «MHOXECTBA U JIOTMKa» B OCHOBHOM ITOCBSIIICHA
AJIEMEHTaM TEOPUHU MHOKECTB. TEOpEeTUKO-MHOKECTBEHHbIE IIPEICTABICHUS IPOHU3BIBAIOT BEChH
KypC IIKOJBHON MaTeMaTHKH U MpeIaraloT Haubosiee YHUBEPCAIbHBIA A3BIK, 00BEIUHIIOMNI
BCE paslenbl MAaTeMATHUKM W €€ INPWIOKEHHWH, OHU CBS3BIBAIOT PAa3HbIC MaTEMaTU4YECKHE
JUCLMIUINHBL B eauHoe nenoe. 1loaromy BaXkHO 1aTh BO3MOXHOCTH IIKOJBHUKY IIOHMMAThb
TEOPETUKO-MHOKECTBEHHBIN A3bIK COBPEMEHHOM MAaTeMAaTHKUM M HCIHOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIEH.

B kypce «Anrebpa u Hauaja MaTeMaTHYECKOTO aHaIM3a» HMPUCYTCTBYIOT TAKXKE OCHOBBI
MaTeMaTHYECKOro MOJICIMPOBAHUS, KOTOpbIE NMPHU3BaHbl CHOPMHUPOBATH HABBIKU IOCTPOCHUS
MoOJIeJIe peallbHbIX CUTYyallUi, UCCIIEOBAHMSI 3TUX MOJEJIEH ¢ IIOMOIIBIO anmapara ajareopbl u
MaTeMaTUYeCKOI0 aHajlu3a M MHTEPHpPETAluu IOJy4YeHHBIX pe3yibTaToB. Takue 3amaHus
BIJIETEHBl B Ka&XIbli M3 PA3AEIOB IPOrpaMMBbl, IOCKOJIBbKY BECh MaTepual Kypca MIMPOKO
WCIIOJIB3YETCS AJIs pEeLICHUs TPUKIAIHBIX 3a1ad. [Ipy penienny peanbHbIX IPAKTHYECKUX 3a1ad
ydaliuecss — pa3BUBAalOT  HAOIIONATENIBHOCTb,  YMEHHME  HAXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBarbCsl, MCIOJIb30BaTh aHAJIOIHIO, 0000IIAaTh U KOHKPETU3UPOBATh IpoOIEMYy.
JlesatenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB PELICHUS MNPUKIATHBIX 337ay OpraHusyercs B
npoliecce U3y4eHus Bcex TeM Kypca «AnreOpa 1 Hayajla MaTeMaTHYECKOTo aHaIu3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM IU1aHe Ha M3ydeHue Kypca areOpbl M Hayajl MaTeMaTHYeCKOro aHalin3a Ha 6a30BOM
ypoBHe oTBOAUTCS 2 yaca B Hezaemto B 10 kiacce u 3 yaca B Hezento B 11 kiacce, Bcero 3a iBa
roja ooyuenus — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

YucJia 1 BbIYUCIEHUS

Panmonanbupie yncina. OOBIKHOBEHHBIE U JIECSTUYHBIE POOH, MPOLEHTHI, OECKOHEUHBIE
nepuoandeckue ApoOu. Apudmeruyeckue OmNepalud C  PalUOHAIBHBIMH  YHCIIaMH,
npeoOpa3oBaHus YMCIOBBIX BhIpakeHU. [IpumeHenue apoOell W MPOIEHTOB ISl PELICHUs
IIPUKJIAIHBIX 33/1a4 U3 Pa3IU4HbIX OTPACIICH 3HAHUU U PEAIBHON KU3HH.

JleiicTBuTenpHbie Yncna. PalmoHanbHbIE W WppalMOHAIBHBIC YHCcTa. ApupMETHUECKUE
orepanuu ¢ AeUCTBUTEIbHBIMU yuciiaMu. [IpuOakEéHHbIE BBIYMCICHUS, IPABUIIA OKPYIJICHUS,
MIPUKUJIKA U OLEHKA Pe3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ nenbiM nokazareneMm. CrannmaptHas Gopma 3amucH JASHCTBUTEIHHOTO YHUCIA.
Hcnonp3oBanue moaxofismeil (GopMbl 3amucH  JICHCTBUTENBHBIX YHCEN ISl PEHICHUS
MPaKTUYECKHX 3a/1a4 U NPECTABICHUS JaHHBIX.

ApudmeTnueckuii KOopeHb HaTypalbHOW cTemeHu. [leiictBus ¢ apudmernyeckuMu
KOPHSIMH HAaTypaJIbHOM CTEIIEHHU.

CuHyC, KOCUHYC U TaHI€HC YHMCIIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHMCJIIOBOI'O apryMEHTA.

YPaBHeHI/ISI N HEPABCHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPE0OPa30BaHU.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUECKUE
(bopMyIIBL.

VYpaBHEeHHE, KOpeHb YypaBHeHMs. HepaBeHCTBO, penieHue HepaBeHCTBa. Merton
WUHTEPBAJIOB.

Pemienue nenbIx U 1poOHO-pAlMOHANIBHBIX YPaBHEHHUH U HEPaBEHCTB.

Pemrenne nppanimoOHaNBHBIX YPaBHEHNUN U HEPAaBEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

ITpuMeHeHrEe ypaBHEHMI M HEPABEHCTB K PEIIEHUI0 MATEMaTHYECKHX 33134 U 3a7ad U3
pa3INYHBIX 00J1acTe HAyKU U pealbHON )KU3HH.

DOyHKUMH U TPaPUKH

OyHK1Ms, criocoosl 3ananus GyHkun. I'padux Gynknun. Bzanmuo oOpatHble GyHKINU.

Ob6unacTp omnpeneneHuss U MHOKeCTBO 3HaueHUi QyHkiuu. Hynu ¢ynknuun. IIpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE QYHKIUU.

CrenenHass (QyHKIMS C HaTypaJbHbIM M LIeJbIM Moka3ateneM. EE€ cBoiicTBa U rpaduxk.
CgoiicTBa u rpaduk KOpHs N-0if cTeneHu.

TpuronomeTrpuyeckass OKpPY)KHOCTb, OIpPEJIEICHUE TPUTOHOMETPUUYECKUX (PYHKUIUN
YHCIIOBOTO apryMEHTA.

Havaja MareMaTH4eCKOro aHaju3a

[TocnenoBarenbHOCTH,  €cHOCOOBI  3aJaHUsl  IOCIENOBATEIbHOCTEH. MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

Apudmernueckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBAIOIIEH reoMeTpUUECKON MpPOTrpecCUu.
®dopmysa CIOXKHBIX IMPOLEHTOB. Mcmonp3oBaHME NPOrpecCUM U1 PELICHHs pealbHbIX 3amad
IIPUKIIATHOTO XapaKTepa.



MHo:xecTBa M JIOTHKA

MHokecTBO, onepanuu Haj MHOxecTBaMu. [{uarpammbl Ditnepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOT'O aIrmapara i1 OIHMCaHHA PCAJIbHBIX IMPOLCCCOB U SIBJIGHI/If/'I, npu
pEeIlIeHnN 3a7a4 U3 IPYTUX y4eOHBIX [IPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KIIACC

Yuciaa v BBIYMCICHUA

Harypanbnsle u nensie yucna. [Ipu3Haku qeIMMOCTH HEIbIX YUCEIL.

Crenens ¢ pallMOHAIBHBIM Moka3areneM. CBOWCTBa CTETICHH.

Jlorapudm umcna. JlecaTuuHble U HATypaJIbHbIE JOTaApUPMBI.

ypaBHeHI/ISI H HEpaBCHCTBaA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

[TpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAIINX CTENEHU C PALlMOHAIIBHBIM IIOKA3aTEIEM.

[TpriMepbl TPUTOHOMETPUUECKHUX HEPABEHCTB.

[ToxazarenbHble ypaBHEHUS 1 HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA.

CucreMbl TMHENHBIX ypaBHEHMH. PemieHue NpuKiIazHBIX 3a1ad C MOMOLIBIO CUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumeHeHre ypaBHEHUMN, CUCTEM W HEPABEHCTB K PEUICHUI0 MaTeMAaTHMYECKHUX 3aJad U
3ajla4y U3 pa3IMuHbIX 00JacTell HayKu U peajbHOM KU3HU.

@OyHkuuu U rpadpuku

Oynkuus. Ilepuonnueckue  QyHkuuu. IlpomMexyTku MOHOTOHHOCTH — (YHKLHUH.
Makcumymbl 1 MUHUMYMbl (QyHKIuU. HaunOonbliee ¥ HauMeHbllee 3HaueHHE (DYHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U Tpa(UKH.

[Toka3zarenbHas u norapupmudeckas GyHKIHUU, X CBOHCTBA U Tpa(UKH.

Hcnonb3oBanue rpadukoB GYHKUIUHN 1711 pellieHHs] ypaBHEHUH U IMHEWHBIX CHUCTEM.

Ucnonbs3zoBanue rpadukoB (QyHKIUN O HCCIEIOBAHUSA TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBI€ BO3HUKAIOT MPHU PEUICHUH 3a/1a4 U3 APYTUX YU€OHBIX IPEIMETOB U PEATbHOM KU3HU.

Hauaja MmaTeMaTH4ecKoro aHajausa

HenpepsbiBable GpyHKIIMN. MeTOA HHTEPBAIOB JJIs pEIlIeHUs] HEPABEHCTB.

[TpousBonHas GpyHkiuu. ['eomerpuueckuii 1 GU3NUECKUt CMBICT POU3BOTHOM.

[Tpou3BosHbIE Ar1eMEHTAapHBIX (QYHKIMA. DOPMYNbl HAXOXKAECHUS MPOU3BOJHON CYMMBI,
MIPOU3BEIEHUS U YaCTHOTO (PYHKUIUH.

[TprMeHeHre NPOU3BOIHOM K MCCIET0BAaHUIO (PYHKIIMM HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxxnenne HanOoJIbIIero 1 HAMMEHBIIETo 3HaYeHUsl (YHKIIMU Ha OTPE3Ke.

IIpuMeHeHrne TNPOU3BOMHOM M HAXOXACHHUS HAWIyYLIEro PpELIEHUs B IPHUKIAJHbBIX
3aja4ax, JiyIs ONpeiesIeHHs] CKOPOCTH MpoLecca, 3aJaHHOr0 pOpMYJIoN WK rpapUKOM.

[TepBoobOpaznas. Tabnuma nepBooOpa3HbIX.

Wuterpan, ero reoMeTpudyeckuid M (Qu3Mueckuil cMbicia. Brpluncienue uHTErpanga Imo
¢dopmyne HeroTona—IJleitoauna.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO O6HI€FO O6paBOBaHI/I$I CICAYIOIUX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pEe3yNbTAaThl OCBOEHHUS MpPOrpaMMbl yueOHoOro mnpeamera «MaTemMaTHKa»
XapaKTEepPU3YHTCS:

I'paxkjaHCKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO TPAXKIAHCKOW MMO3UIMM OOY4YaIOUIerocss KaK aKTHBHOTO U
OTBETCTBEHHOT'0 4WIEHa POCCUMCKOro OO0IIEeCTBa, MPEACTABICHUEM O MaTEeMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHUH, NpOIEAyp TpakJaHCKOTO oOIecTBa
(BBIOOpBI, OMpOCHI M Mp.), YMEHUEM B3aMMOJCHCTBOBATH C COLMAJIbHBIMU HHCTUTYTaMH B
COOTBETCTBUM C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

[TaTproTHueckoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTBHIO POCCUICKON TPayKIAHCKOW MICHTUYHOCTH, YBKEHHUS K MPOILLIOMY
U HACTOAILIEMY pPOCCUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHCKOM MaTEMAaTHYECKOM IIKOJIbI, K HCIOJb30BAHUIO ITUX
JOCTHKEHUH B IPYTrUX HAyKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEM pPOCCHIICKOr0 Hapoaa; CcHOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C NMPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUM HAyKW U JIEATEIBbHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOTO BKJIA/Na B IIOCTPOEHUE
YCTOWYHBOTO OyIYIIETO.

DcTeTn4ecKoe BOCIIUTAHNUE!

ACTETUYECKUM  OTHOLIEHWEM K MHpYy, BKJIIOYas 3CTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEIIeHUH, PpacCyXIE€HUH; BOCIPUUMYHUBOCTHIO K
MaTEMaTHYECKUM acCIEKTaM pa3JInYHbIX BUJ0B UCKYCCTBA.

®u3nyecKoe BOCIIUTAHHE:

c(OpMUPOBAHHOCTBIO YMEHMSI TPHUMEHATh MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax
310poBOTO U Oe3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 370POBbIO
(310poBo€e mMHTaHWe, cOATAHCUPOBAHHBIN PEXXUM 3aHATUN M OTIbIXa, PeryispHas (usnueckas
aKTUBHOCTh); (PU3NYECKOIO COBEPLICHCTBOBAHUSA, NP 3aHATUSAX CHOPTUBHO-03/JOPOBUTEIILHON
JIESATEIBHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IIEHHOCTU TPYAOJIOOUS; MHTEPECOM K Pa3IMYHBbIM
cdepam mpohecCHOHATBHON JIeATEILHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIOKEHUSIMH,
YMEHHMEM COBeplIaTh OCO3HAHHBIN BBHIOOP Oyaylieil mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
’KU3HEHHbIE IIJIaHbl; FOTOBHOCTBIO M CIOCOOHOCTBHIO K MaTeMaTH4eCKOMY OOpa30BaHHUIO U
caM000pa30BaHUI0 Ha MPOTSHKEHUH BCEH J>KU3HU; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pELIEHNN IPAKTUYECKUX 3a1a4 MaTEMaTUYECKOM HAIIpaBIEHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:



c(OpPMUPOBAHHOCTBHIO JKOJIOTUYECKOM KYNbTYpbl, IMOHUMAHUEM BIUSHUS COLUAIBHO-
HPKOHOMUYECKUX IPOLIECCOB HA COCTOSHUE NPUPOJHONW M COLMAIBHOM Cpefbl, OCO3HAHUEM
r100aNbHOTO  XapakTepa OJKOJOTMYECKHMX  IpOoOJieM; OpHEeHTalue Ha  NpPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU Ui pelieHus 3a7ad B 00JIaCTU OKpY’Kalollel cpelibl, MIaHUPOBaHUS
MOCTYIKOB M OLEHKU UX BO3MOXHBIX IMOCJIEICTBUM JJIsl OKPY>KAIOILEH CPEIbI.

[leHHOCTH HAYYHOT'O MTO3HAHUS:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU U OOIIECTBEHHOI MPAKTUKU, TOHUMaHUEM MAaTeMaTU4eCKOil HayKu Kak cepbl
YeJIOBEYECKOU NESTEIIbHOCTH, STANOB €€ Pa3BUTUS U 3HAYUMOCTHU JUIS Pa3BUTHS LUBUIN3AIUY;
OBJIQJICHUEM SI3BIKOM MAaTEeMAaTUKH M MAaTEeMaTH4eCKOH KyIbTypol KakK CpEICTBOM ITO3HAHUS
MHUpPA; TOTOBHOCTBIO OCYILIECTBJISATh IIPOEKTHYKD M  HCCIEHAOBATEIbCKYIO JEATEIbHOCTh
WHAUBUAYAJILHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaThl OCBOEHUS IPOrpaMMbl yueOHoro npeamera «MaTemaTuka
XapaKTepU3YIOTCS  OBJAQJCHHEM  YHUBEPCAIBHBIMH  HO3HAGAMENbHbIMU  OelicneusMU,
VHUBEPCANILHLIMU — KOMMYHUKAMUBHBIMU — OliCMEUAMY, — YHUBEPCATbHbIMU — pe2yIsamUGHbLMU
OelcmeusIMu.

1) Yuueepcanvnvie nosnasamenvnsie oeticmaus, obecneuusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECcco8 00yyaowuxcsa (0ceoeHue mMemooos NO3HAHUSL OKPYHCAowe20 Mupa,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBeIe TOrHYECKUE NIEUCTBUS:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHBIC NMPU3HAKK MaTEMaTHYEeCKUX OOBEKTOB,
MNOHSTUM, OTHOIIEHUN MEXAY MHOHATUAMHU; (OPMYJIHUPOBATH OINpPEAEICHUS MOHATUM;
YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK Kilaccu(UKaAIMKU, OCHOBAHUS JUIsl 00001eHUS
Y CPaBHEHUS, KpUTEPUU MIPOBOJINMOTO aHAIN3A;

e BOCIpPHHHUMATh, (HOPMYJIUPOBATh U MPEOOPA3OBHIBATh CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHIIATENbHbIE, €IMHUYHBIE, YACTHBIE U 00IKE; YCIOBHBIE;

® BBIIBJIATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U POTUBOPEUHs B (paKTax,
JTAaHHBIX, HAOMIONEHUSX W YTBEPXKACHUSX; IpelaraTb KpUTEpUU ISl BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JleNaTh BBIBOJBI C MCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOYEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSITEIILHO JJOKA3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUHN (IpsSMBbIe
U OT TPOTHUBHOIO), BBICTpaUBaTh APryMEHTAIMIO, NPUBOAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KJIEHUS U BBIBOIBL;

e BbIOMpaTh cnocob pemieHHus y4eOHOM 3aaauu (CpaBHHUBATh HECKOJIBKO BAapUAHTOB
peleHus, BEIOUpaTh Hanbosee NOAXOASIINN ¢ Y4ETOM CaMOCTOSITENbHO BBIJEICHHBIX
KPUTEPUEB).

ba3oBble nccnenoBarenbCKkue A1eUCTBUSA:

® CIOJNB30BaThb  BONPOCHI  KaK  MCCIENOBATENIbCKMI ~ MHCTPYMEHT  IIO3HAHUS;
dbopMyIHUpOBaTh BOMPOCH, (PUKCUPYIOIINE MPOTUBOPEUNe, MpodIeMy, yCTaHABINBATh
HUCKOMOE U JlaHHO€, (OPMHUpPOBATH TUIIOTE3Yy, APrYMEHTHUPOBATH CBOIO MO3UIHIO,
MHEHHUE;



® [POBOJIUTH CAMOCTOSITENIFHO CIUIAHWPOBAHHBIA HSKCHEPUMEHT, HUCCIEAOBAaHUE TI0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaThudecKoro oObeKTa, SBICHHS, Ipoliecca,
BBISIBIICHHUIO 3aBUCUMOCTEH MEXAY 00bEKTaMU, IBJICHUSIMH, IIPOLIECCAMU;

® CcaMOCTOATENbHO (opMynupoBaThb O0OOIIEHHS U BBIBOABI 1O  pe3yjbTaTam
NPOBEIEHHOTO HAOIIIOCHHS, UCCIIEAOBAaHUS, OLEHUBATH JIOCTOBEPHOCTh MOJTYYEHHBIX
pe3yJbTaTOB, BEIBOJIOB U O0OOIICHHIA;

® [IPOrHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOIIECCa, & TAK)KE BBIIABUTATH MPEATION0KEHUS
0 €ro pa3BUTUH B HOBBIX YCIIOBHSX.

Pa6ota ¢ nuadopmanueii:

e BBUIBIATH AePUUINTH MHPOPMALIUH, TAaHHBIX, HEOOXOAUMBIX JJIsl OTBETa HA BOIPOC U
JUTSL pEIICHUs 3a/1a4H;

e BbIOMpaTh WHGOPMALMIO U3 HCTOYHUKOB PA3IUYHBIX THIIOB, AaHAJIU3UPOBATD,
CUCTEeMaTHU3UPOBaTh U HUHTEPIPETUPOBATH MH(GOPMAIMIO Pa3IUYHBIX BUIOB U (HopMm
NPECTaBIICHNUS;

® CTPYKTypupoBaTh UHGOpMAIUIO, TMPENCTaBIATh €€ B  pa3IW4yHBIX  ¢opMmax,
WLTIOCTPUPOBATH IpadUuecKy;

® OIEHUBaTh HAAEKHOCTH HH(OPMALMHU IO CAMOCTOSTENHLHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) Vnusepcanonvle KOMMYyHUKamMugHbwle 0eticmsus, 06ecnedusaiom cohopmuposanHoCcmsy

COYUANBHBIX HABLIKOE 00YYAIOUWUXCA.

OO61ueHue:

® BOCIPHUHHUMATH U (HOPMYIHUPOBATH CYXKICHHUS B COOTBETCTBUU C YCIOBUAMH U IEISIMHU
oOIIeHus; SICHO, TOYHO, TPAMOTHO BBHIPAXKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 X0y PEIICHHS 3a/1a4i, KOMMEHTHPOBATh
MOJTyYEHHBIN pe3ybTaT;

e B X0jie OOCYXKIEHMsI 3aJ]aBaTh BOIPOCHI 110 CYIIECTBY O0CYKIaeMON TEMBbI, IPOOJIEMBI,
pemraeMoil  3ajauM, BBICKAa3bIBaThb WJEHM, HAlleJCHHbIE Ha T[OUCK peIIeHUs;
COIIOCTABJIATh CBOM CYXJAEHUS C CYXKICHHUAMH JIpYTMX YYaCTHMKOB JMaiora,
0OHapyXHUBaTh pa3jIMuue U CXOJICTBO MO3UIIMIL; B KOPPEKTHOH (hopme popMyIHUpOBaTh
pa3HoTIIacHsi, CBOM BO3PAKCHHUS,

® TPEICTaBIATH PE3YJAbTATHI PEIICHUsS 3a/1aud, SKCTIEPUMEHTA, UCCIIEI0BaHUs, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUICHHUS € Y4E€TOM 3a4ad IMPE3CHTAUH U
0COOEHHOCTEH ayTUTOPHH.

CoTpyIHUYECTBO:

e [IOHMMAaTh M MCIIOJIb30BaTh MPEUMYILECTBA KOMAaHIHONM M WHIMBUAYaJTbHOW pabOThHI
Npyd pelIeHuH Y4YeOHBIX 3a/1a4, NPUHUMATh IIeb COBMECTHOW JIEATEIbHOCTH,
IUTAHUPOBATh OPTaHM3ALMI0 COBMECTHOM pabOTHI, pacmlpeneisiTb BHIBI PadoT,
JIOTOBAapHUBAThCS, OOCYXJaTh IPOLIECC M pe3ylnbTaT padoThl; 0000IIaTh MHEHHUs
HECKOJIbKUX JIIOJIEH;

e y4yacTBOBAaTh B IPYMIOBBIX opmax paboThl (00CykaAeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOI YacTb pPabOTHl M KOOPAMHHMPOBATH CBOHU
JIEHCTBUS C IPYTUMU YWICHaMH KOMaH/Ibl; OIEHUBATh KA4eCTBO CBOETO BKJIAJa B OOIIHIA
IPOIYKT IO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YUaCTHHKAMHU B3aUMOICHCTBHSI.

3) Vuueepcanvnvie pecynamuenuvie oeticmaus, 0becneuusarom Gopmuposanue cCmviCio8bix

YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.



Camoopranu3zanus:

COCTaBJATH IUIAH, aITOPUTM DELICHUS 3a/Ja4yd, BHIOMpATh CIIOCOO peIIeHHS ¢ y4ETOM
UMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapHaHThI PEUICHH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb:

e BIAJETh HAaBBIKAMHM I[103HABATENbHONW pedieKcHud KaKk OCO3HAHUS COBEPIIAEMBIX
JNEHUCTBUI HM MBICIUTENBHBIX IIPOLIECCOB, WX pE3YNbTAaTOB; BIAJETh CrocobaMu
CaMOIIPOBEPKHM, CAaMOKOHTPOJIA IIPOLECcCa W PE3yJbTaTa PELICHUs MaTeMaTU4YeCKOH
3a/1a4u;

® [IPEIBUAECTh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPU PELICHUU 3aJa4d, BHOCUTH
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HalIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBAaTh COOTBETCTBHE pe3ylbTaTa LEIHM U YCJIOBUSAM, OOBSACHATH MPHUUUHBI
JOCTHKEHUSI WJIM HEIOCTHXKEHUS Pe3yJbTaTOB JAEATEIbHOCTH, HAXOIWTh OILINOKY,
JIaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

HPEIMETHBIE PE3YJIbTATDBI

OcBoenue yuebHOTo Kypca «Anredpa ¥ Hadaisa MaTeMaTHYECKOTO aHaIN3a» Ha YPOBHE
cpenHero odmiero oOpa3zoBaHus JOHKHO 00ecreunBaTh JTOCTHXKEHUE CIEIYIOIIUX MPEeIMETHBIX
00pa30oBaTeNbHbIX PE3yIbTATOB:

10 KVIACC

Yucjia 1 BBIYMCTIEHUS

OnepupoBaTb HNOHATUSMH: PALMOHAIBHOE W JIEHCTBUTENBHOE YMCIIO, OOBIKHOBEHHAs U
JecATUYHask APOOb, MPOLIEHTHI.

BoinonuaTe apudmernyeckue omnepauMM € palUOHAIBHBIMM U JAEMCTBUTEIbHBIMU
YHUCJIaMHU.

BbinonHATe NpuOMKEHHBIE BBIYMCICHUS, HCIONB3YS IpaBWJIa OKPYIJIEHUs, JeNaTh
NPUKUAKY U OLIEHKY pe3yJbTaTa BIYMCICHUM.

OnepupoBaTh MOHIATUSIMM: CTENEHb C LEIBIM MOKa3aTeseM; cTaHAapTHas gopma 3amnucu
JEHCTBUTENBHOTO YHCiIa, KOPEHb HAaTypaJlbHOM CTENEHM; HMCIIOJIb30BaTh MOAXOASIIYI0 (hopMy
3alMCH JEHCTBUTEIBHBIX YACEN ISl PEIICHNs TPAKTUYECKUX 33]1a4 U IIPEICTaBICHNS JaHHBIX.

OnepupoBaTb TMOHATUSAMHU: CHHYC, KOCHHYC M TAaHIE€HC IPOM3BOJIBHOIO  YIJIa;
MCIIOJIb30BAaTh 3aIllMCh IPOU3BOJIBHOIO yIJla Yepe3 0OpaTHbIE TPUTOHOMETpUUYECKUE (QYHKIUH.

YpaBHeHMs U HEPABEHCTBA

OHepI/IPOBaTB IMOHATUAMU:. TOXKACCTBO, YPAaBHCHHUE, HCPABCHCTBO, IEJI0C, PAllTHOHAIIBHOC,
HPppaluOHAJIbHOC YPAaBHCHHUE, HCPABCHCTBO, TPUTOHOMECTPUYCCKOC YPABHCHUE,

BomonHATe  npeoOpa3oBaHUs ~ TPUTOHOMETPUUYECKMX  BBIPAKEHUM W pemiarh
TPUTOHOMCTPUYICCKUEC YPAaBHCHUS.

BremoaHATE npeo6pa3OBaH1/m LEJIBIX, palMOHAIBHBIX U UPPalHOHAIIBHBIX BBIpﬂ)KeHI/Iﬁ n
pe€miaTb OCHOBHBIC TUIILI TEJbIX, pAlMOHAJIBHBIX U HPPAITHOHAJIBHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB.

HpI/IMeHHTL YpaBHCHHA U HCPABCHCTBA JIS1 PCIICHUA MATCMATUYCCKUX 3ada4 U 3aJia4 U3
pa3InYHBIX 00JIacTe HAYKU U peabHON KU3HH.

10



MonenupoBaTh pealbHbIE CHTYyallMd Ha S3bIKE anreOpbl, COCTaBJIATh BBIPAKEHUS,
yYpaBHEHMs, HEpaBEHCTBAa II0 YCIOBHIO 3a/auyM, MCCIECI0BATh IIOCTPOCHHBIE MOJEIH C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DyHKIUHN U TPAPUKH

OnepupoBaTh MOHATUSAMU: (QYHKIUS, CIOCOOBI 3a/1aHus (PYHKIUHU, O0NACTh ONpeesIeHuUs
¥ MHO>KECTBO 3HAYCHUH (yHKIINHU, TpaduKk QyHKIIMH, B3AUMHO 0OpaTHBIC ()YHKIIUH.

OnepupoBarh MOHATUSMHU: UYETHOCTP H HEUYETHOCTh (QYHKIUH, HyIH (QyHKIUH,
POMEXYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBate rpaduky QyHKIMHA U1 PELICHUs yPaBHEHUH.

Ctpouth ¥ yuTaTh rpa@uKu JTUHEHHON (YHKIIMH, KBaJIpaTUIHOW (PYHKIIUH, CTEIEHHOMN
(GYHKIMY C LIeJIbIM TOKa3aTeJIeM.

Hcnonw3oBare rpaduku GyHKIUN I MCCICIOBAHUS MPOILIECCOB M 3aBHCHUMOCTEH TpHU
pelIeHnH 3a1ad U3 JAPYruxX y4eOHBIX NPEIMETOB M pealbHOW JKM3HM; BBIpAXaTh (OpMyIaMu
3aBHCHUMOCTH MEXKy BETUYUHAMHU.

Hauaja maTeMaTH4ecKoro aHajau3a

OmnepupoBaTh MOHSATHUSMH: MOCIEAOBATEIbHOCTh, apU(PMETHUECKas M T'€OMETpUYecKast
HPOTPECCHH.

OnepupoBaTh NOHATHSAMU: OECKOHEYHO YOBIBAIOIIAs TEOMETPHUYECKAs MPOTPECCHS, CyMMa
0EeCKOHEUYHO yObIBAIOIIEH r€OMETPUUECKON ITPOrPECCUU.

3agaBaTh MOCIIE0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcronp30BaTh CBOMCTBA MOCIENIOBATEIILHOCTEH M MPOTPECCUI Ul PEHICHHs peaTbHBIX
3aJa4 NPUKIIAJHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OHGpI/IpOBaTI) IMMOHATHUAMMN: MHOKCCTBO, OIICpallvi Hal MHOXCCTBAMHU.

Hcnoap3oBaTh TeOpeTHKO-MHO)I(eCTBCHHBIﬁ amnrmapar ajs onmMucaHus peajbHbIX ITPOLECCOB
U SIBJIGHUH, IPU PELICHNH 3a/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB.

OnepupoBaTh MOHATUAMU: ONpEEICHUE, TEOpeMa, CIECTBHE, I0Ka3aTeIbCTBO.

11 KJIACC

Yucjaa ¥ BLIYUCJIEHUA

OHCpI/IpOBaTB MNOHATHUAMU: HATYpPAJIbHOC, MNCJIOC YHCIO, MHCIIOJIb30BaTh IIPHU3HAKU
ACITMMOCTHU LCJIBIX YK CCII, PA3JIOKCHHUE YU CJIa Ha IPOCTBIC MHOKHUTCIIU IJIA pCIICHUSA 3a/1a4.

OnepupoBaTh MOHATHEM: CTEIIEHD C PAllMOHAILHBIM [TOKA3aTEJIEM.

OHCpI/IpOBaTB IIOHATUAMU. J'IOl"apI/I(i)M qucia, J€CATUIHBIC U HATYPAJIbHBIC J'IOFapI/Iq)MBI.

YpaBHeHHS U HEPABEHCTBA

HpI/IMeHHTL CBOIICTBA CTENEHU JJIA Hp606pa30BaHI/IH BLIpa)KeHHfI; OIICPpHUPOBATH
IIOHATUAMMN . ITOKA3aTCJIIbLHOC YPpaBHCHUC nu HCPaAaBCHCTBO, pemarb OCHOBHBIC THIIbI
ITIOKA3aTCIIbHBIX ypaBHeHI/Iﬁ nu HepaBeHCTB.

BemonHsaTe mpeoOpa3oBaHus BBIPAKEHUH, COJAEpKAlIMX Jorapudmbl; OMEpUpOBATH
IIOHATUAMMN . HOl"apI/I(I)MI/I‘-ICCKOC YpaBHCHHEC U HCPABCHCTBO, pPCIIAaTb OCHOBHBIC THIIbI
JorapupMHUUECKUX YPaBHEHUN 1 HEPABEHCTB.

Haxonuts penieHust IpoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMU: CUCTEMA JIMHEHHBIX ypaBHEHUH U €€ pelleHue; UCI0JIb30BaTh
CUCTEMY JIAHEHHBIX ypaBHCHI/Iﬁ IJId PCIICHUS MPAKTUYCCKUX 3aaa.
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HaxoauTs pemeHus NpocTeHNX CUCTEM U COBOKYITHOCTEW PALlMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB.

MopnenupoBaTh peajbHblE CHUTYallud Ha S3bIKE aireOpbl, COCTaBIATh BbIPAXKECHMUS,
YPaBHEHHs1, HEPAaBEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIEA0BATH IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM alapaTa aiareopsl.

DyHKUMH U TPaPUKH

OnepupoBaTh MOHATUSMH: MEpPUOANYECKas (YHKLIUSA, TPOMEKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIMH, HAaUOOJbIIee W HAUMEHbIIEe 3HAYeHUs (YHKIHUU Ha
IPOMEXYTKE; UCTIONB30BATh UX JJIsl UCCIIE0BAHUS (DYHKIIUH, 33 JaHHOH rpa)uKOM.

OnepupoBaTb  MOHATHAMHU:  IpaUKH  IOKa3aTeIbHOW,  JorapupMuyeckod U
TPUTOHOMETPUUYECKUX (PYHKIMI; N300pakaTh X Ha KOOPJUHATHOM INIOCKOCTH M HCIOJIb30BATh
JUIsl pEIIEHUs] YPAaBHEHUN 1 HEPABEHCTB.

N300paxxaTh Ha KOOPAMHATHOM IIOCKOCTH TpauKd JUHEWHBIX YpaBHEHUH U
MCII0JIb30BAaTh UX Ul PEILICHUS CUCTEMBI JINHEUHBIX YPaBHEHUM.

Hcnonb3oBare rpaguku (GyHKUIMN A1 MCCIEIOBAHUS IPOLECCOB M 3aBUCUMOCTEH W3
JPYTUX y4EOHBIX TUCLUIUINH.

Hauaja MmaTeMaTH4eCKOro aHajanu3a

OnepupoBaTh  TNOHATHSIMH:  HENpepbIBHAs  (QYHKUUS;  MPOW3BOAHAS  (DyHKIUH,
UCTIOJIF30BaTh T€OMETPUUYECKHUIA U (PU3UICCKUI CMBICI IIPOU3BOTHOM JIJIsl PEILICHHS 3a1a4.

HaxonuTh npou3BOJHBIE 3JE€MEHTApHBIX (YHKLUMN, BBIUUCIATH MPOU3BOJIHBIE CYMMBI,
IPOM3BEACHUS, YACTHOTO (DYHKIIHH.

Hcnonp30BaTe TPOM3BOJAHYIO ISl HCCleNOBaHMS (YHKIMM HAa MOHOTOHHOCTH U
AKCTPEMYMBI, IPUMEHSTH PE3YJIbTAaThl UCCIEIOBAHUS K IOCTPOEHUIO I'PaUKOB.

Hcnonp30BaTh NMPOU3BOAHYIO I HAXOXKIEHUS HAWIYYILEro PEIICHUs B IIPUKIAIHBIX, B
TOM YHCJIE COLIMAIBHO-DKOHOMMYECKHX, 3aa4ax.

OnepupoBaTh MOHATUSAMU: NEpBOOOpa3Has W MHTErpall; MOHMMATh I€OMETPUYECKUH U
buznyeckuil CMbICT UHTETpaa.

Haxonuthe nepBooOpasHble 37€MEHTapHBIX (DYHKIHI; BBIYUCIATh MHTErpall 1o ¢opmyie
Hrrorona—JleitOnuma.

Pemats npukiagHble 3a1a4d, B TOM YHCIIE COLMATBbHO-3KOHOMUYECKOIO U (PU3NYECKOTO
XapakTepa, CpeICTBAMU MaTEMaTHYECKOI0 aHAJIN3a.

OueHka 10CTHXKEeHUA

Bujapl oneHoYHBIX 10 e 11 xa
npoueayp

KontpoanHnas pa6ota 12 8

CamocrosiTenbHas 18 21

padora

MaremaTu4eckui 1 -

JIMKTAHT

3auér - 2
Kpamkoe 0006uiennoe onucanue npogepouHvix paoom.

ba3oBblii ypoBeHb TectoBble 3a1aHusA

(40%0) (3aKpBITOTO THITA BEIOOP OJTHOTO OTBETA, YCTAHOBUTH COOTBETCTBHE)

PenpoayKkTHBHBIE 3a1aHNs
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IToBLIIEHHBI
ypoBeHb (40%)

TectoBbie 3aaHus (OTKPHITOTO THIIA)
TBopUeckue 3aTaHvsl, 3aJaHAS «HAWIA OMIHOKY».

Bricokmii ypoBeHb
(20%)

TBoOpueckue 3aaHust
3aaHust MOBLIIICHHON CIOXHOCTH

Cucmema oyenku

OneHka

O0001IeHHOE oMM CAHHE PerjiaMeHTa MpoBeAeHus padoT.

OuenKa RUCbMEHHBIX KOHMPOJIbHBIX DAOOm RO MameMamuke.

CTaBUTCS, €cld paboTa BBIMOJHEHA TOJHOCTBHIO; B JIOTHUSCKUX PACCYKACHUAX U
000CHOBaHUM PEIIICHUSI HET MPOOEIOB U OMIMOOK; B PEIICHUN HET MaTEMaTHUICCKUX
omuO0K (BO3MOXKHA OJHA HETOYHOCTH, OIHMCKA, KOTOpas HE SBISCTCS CIICICTBHEM
HE3HaHUS WM HETIOHUMAaHUS y4eOHOTO MaTepraa).

OuenKa yCHIHBIX 0MEEeH 08 N0 MAmeMamuKe.

CTaBUTCS, €CIM O0YYaromMHCs TTOTHO PAacKPBUT COAEpIKaHNEe MaTepuana B 00bEMe,
MPETyCMOTPEHHOM MPOTpaMMOi U Y4eOHWKOM; H3JIOXKHI MaTepHal TPaMOTHBIM
SI3BIKOM B ONPEACIIEHHOW JIOTUYECKOW MOCIEA0BATEIbHOCTH, TOYHO MCIOJb3Ys
MAaTEMAaTHUYECKYI0 TEPMHHOJOTHUIO M CUMBOJIMKY; MPABWIBHO BBIIOJHUI PUCYHKH,
4epTexu, TpaduKH, COMyTCTBYIOIIHE OTBETY; MOKa3al YMEHHE WILTIOCTPHUPOBATH
TCOpeTI/I‘IeCKI/Ie ITIOJIOXKCHUA KOHerTHI)IMI/I HpI/IMCpaMI/I, HpI/IMeHSITI) ux B HOBOI\/'I
CI/ITyaHI/II/I HpI/I BBIITIOJIHCHUHN HpaKTI/IHCCKOF (0] 3aJaHH, HpOIlCMOHCTpI/IpOBaH
YCBOGHHE paHee H3YYCHHBIX COIMYTCTBYIOIIMX BOMPOCOB, C(HOPMHUPOBAHHOCTH W
YCTOMYMBOCTh HUCHOJB3YEMBIX IPU OTBET€ YMEHUH M HABBIKOB; OTBEYall
CaMOCTOSITEIbHO, 0€3 HaBOAAIIUX BONPOCOB yuuTeNs. BO3MOXHBI OJHA-IBE
HETOYHOCTUM IIPH OCBELICHUM BTOPOCTENECHHBIX BOMPOCOB WM B BBIKJIAAKAX,
KOTOPBIE YYEHUK JIETKO HCIPABUJI IOCIIE 3aMEUYaHusl YUUTENs].

Ouenka RUCbMEHHBIX KOHMPOJbHBIX DAOOmM N0 Mamemamuke.

CTaBUTCS, €CJIM pabO0Ta BBIMOJIHEHA MOJTHOCTHIO; HO 00OCHOBAHHE «IIIATOBY» PEIICHUS
HEJ0CTaTOYHO; JOMYIIeHa O/THA OIMOKa Win 2-3 Heqo4u€Ta B BRIKIIAIKAX, PUCYHKAX,
YepTekax Wi rpadukax.

BrinosiHeHue Bcex 0a30BBIX 3a/IaHUH M OIHO 3a/IaHUE MOBBINIEHHOTO YPOBHS WU
BBICOKOTO YPOBHSL.

OuenKa yCHHbIX OMEEemo6 N0 Mamemamuke.

CTaBUTCS, €CJIU OTBET yJIOBJICTBOPSET B OCHOBHOM TPEOOBAHMSM Ha OIICHKY «5», HO
Py 3TOM HUMEET OJUH M3 HEIOCTATKOB: B W3JIOKCHUHU JIOMYIICHBI HEOOJIBIINE
Mpo0eIbl, He WCKA3WBIINE MaTeMaTH4YeCKOe COJep)KaHHWE OTBETa, HCIIPABJICHHBIC
Tocjie 3aMeYaHusl y4uTeNs; JOMyIIeHBI 1-2 Hemodéra Mpu OCBEIICHHH OCHOBHOTO
COJIep)KaHusl OTBETA, UCIPABJICHHBIC MOCIIC 3aMEYaHUs YUUTEINS; JOMYIICHBI OIIUOKa
i Oonee ABYX HENOUYETOB IMPH OCBEIICHWH BTOPOCTEIIEHHBIX BOIMPOCOB WM B
BBIKJIQJIKAX, JIETKO UCTIPABJICHHBIE MTOCIIE 3aMeYaHus YIUTETIs.

Ouenka nuCbMEeHHbIX KOHMPOIbHBIX DAOOM N0 MAMEMAmuKe.

CTaBUTCS, €CIH JOMYIICHO OoJjiee OXHOW oOmmOku wiu Oojee 2-3 HEIOuETOB B
BBIKJIAJIKaX, YepTeKax WK rpadukax, HO 0OyJarONmHiCsA 00anaeT 00I3aTeIbHBIMU
YMEHUSIMU 110 NPOBEPSIEMOU TEME.

OueHKa yCHHbIX 0MEemo8 no MamemMamuKe.

CTAaBUTCS, €CIM OOYYAIOIIWICS HEMOJHO WM HEMOCICJOBATEIbHO PACKPBLI
COIep)KaHME Marepuaia, HO T[OKa3ajd ofllee NOHMMaHWE BONpoOca U
IPpOACMOHCTPUPOBAJI YME€HMNA, JOCTAaTOYHBIC JUIS HaﬂbHeﬁIHeI'O YCBOCHUA
nporpaMMHOTo Marepuaia (ompenenéHuble «TpeOoBaHMSMH K MaTeMaTHYeCKOW
MOATOTOBKE YYAIMXCS»); €CJIM y OOYYarolerocsi UMEIHCh 3aTPYAHEHHS WIH UM
ObLIH OONYIICHBI OLINOKH B OIIpE€ACIICHUN HOH;[THI’I, HCIIOJIB30BAHUU
MaTeMaTHYECKOUN TEPMUHOJIOTHUH, 4YCPTCIKaxX, BBIKJIaAKaX, HWCIIPABICHHLIC II0CJIC
HECKOJIbKMX HABOJSIIIIMX BOIPOCOB YUUTEJNS; €CIM OOYYArOIIUICS HE CIPaBUICS C
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NPUMCHCHUCM TCOPUU B HOBOM CUTyalluu NIPH BBIIIOJHCHUU MPAKTHUYCCKOr'O 3a1aHud,
HO BBIIIOJHUJI 3aJJaHusA 00513aTeIIbHOr0 YPOBHA CIOXHOCTH II0 JTaHHOU TEMC, CCIIN
06yqa}0m1/1171051 Ipyu 3HAHUU TCOPCTUUYCCKOr0 MaTcpuajia IOKasajl HCIOCTAaTOYHYIO
Cq)OpMI/IpOBaHHOCTL OCHOBHBIX YMCHI/Iﬁ 1 HaBBIKOB.

Ouenka nucbMeHHbIX KOHIMPOIbHbIX PAOOM NO Mamemamuke.

CTaBUTCS, €CJIA B PabOTE JOMYIICHBI CYIIIECTBCHHBIC OLTUOKH, BEIIBUBIIIHNE, YTO
oOyuJaromuiicst He oonagaet 00s3aTeIbHBIMU YMEHHUSIMH I10 TAHHOW TEME B TTOJHON
Mepe WK eciu paboTa MmoKas3aia MoJIHOE OTCYTCTBHE y 00yHJaroIerocs
00s13aTeIpHBIX 3HAHUN ¥ YMEHHIA TI0 TTPOBEPsIeMON TeMe U 3HAYNTENbHAS YacTh
PabOTHI BHIMIOTHEHA HE CAMOCTOSTEIILHO.

Ouenka ycmHublx 0meemos no MamemMamuke.

CTaBUTCS, €CIH OOYyYaloIIWiCS HE pPacKpbll OCHOBHOE COJIEp)KaHHe Yy4eOHOTo
MaTtepuaia, OOHApYKWJ HE3HAHHE WIM HEIOHMMaHWe OoJbleld WM Hauboliee
BOXHOW 4YacTW y4eOHOro Marepuana; JOMYyCTHJ W HE HWCHPaBWI Jaxe IOCIe
HaBOJAIIMX BOMPOCOB YYHTENs OMMOKH B ONpEeNelIeHWH MOHITHH, WpH
HCHOJb30BAaHUN MaTeMaTH4YECKOM TCPMUHOJIOTUH, B PHUCYHKaX, 4YCPTCKaAX HWIH
rpadukax, BBIKJIAJKaX; €CJIA OOYYaroIIMHCA OOHAPYXWJI TOJIHOE HE3HaHUE U
HEMOHNMAaHUE M3y4aeMOTro yu4eOHOTro MaTepualia Wik He CMOT OTBETHTH HU Ha OIWH
13 MTOCTABJICHHBIX BOMIPOCOB MO0 M3YYEHHOMY MaTepHaIy.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanyecTBo yacos DJIeKTPOHHbIE
Ne HanMeHoBaHue pa3jeioB U TeM (uudposbie)
n/n NpOrpaMMsl Bcero Kontpoabneie  Ilpaxririeckite o0pa3oBaTeJbHbIE
padoThI padoThI pecype
1 Oynknnu U rpaduku. CTerneHs ¢ IeIbM 6 3
MoKasareneM
MHoxecTBa pallMOHAIbHBIX U
2 NeHCTBUTEIBHEIX Yncel. PanimoHansHbIe 14 1 3
ypaBHEHHS K HEPABESHCTBA
3 ApudmeTnyeckuii KOpeHb N—OH CTENCHU. 18 1 2
WppauroHanbHble ypaBHEHUs U HEPABEHCTBA
DopMyibl
4 TpuroHoMeTpun. T puroHoMeTpudecKue 22 1 4
ypaBHEHUS
5 [TocnenoBaTeILHOCTH U MIPOTPECCUH 5 2
6 IloBTOpenue, 06001IEHNE, CHCTEMAaTU3ALHS 3 1
3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14
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11 KJIACC

KoanyecTBo yacos DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3esioB H TeM K I (uudposbie)
n/n MPOrpaMMbl Bcero OHT%O‘]"’H"W paKT 6nqec1me o0pa3oBaTejbHbIE
padoThI padoThI pecype
CreneHp ¢ pallMOHAIBHBIM IT0KA3aTEIIEM.
1 [MokazarenpHas Gynkums. [TokazaTenbHbIe 12 1 3
YpaBHCHUS M HEPABECHCTBA
Jlorapudmudeckas GyHKITUSL.
2 Jlorapumudeckue ypaBHEHUS U 12 3
HEpaBEHCTBA
Tpuronomerpuueckue GyHKIUHN U UX
3 rpaduku. TpuroHomerpudeckne 9 1 2
HEpaBEHCTBA
4 [IpousBoanas. [IpumeneHue mpon3BOIHON 24 1 4
5 WuTerpain u ero npuMeHeHHs 9 2
6 Cucremsl ypaBHEHHUH 12 1 1
7 HarypanbHbie U 1ienbie yncia 6
8 IToBTOpeHue, 0600IIeHNe, CHCTEMATHU3ALHS 18 5
3HAHUU
OBULIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 15
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

Bcero

KonTposabHbie
padoThI

DJ1eKTPOHHbBIE
uudpossie
o0pa3oBaTebHbIE

pecypcbl

MHo0eCTBO, Ollepaluy HaJl MHOKECTBaMH.
Huarpammel Diinepa—BenHa

Panmonansuble ynciia. OOBIKHOBEHHBIE U
JECSITHYHBIC IPOOH, IPOLIEHTHI, OECKOHEUHBIS
MEPHOANYECKUE IPOOH

ApudmeTryeckue ornepani ¢
pauMOHaJIbHBIMU YUCIIAMH, IPE0OPa30BaHUs
YHUCIIOBBIX BBIPAXKECHUI

[IpumeneHue apoOeit 1 MPOIECHTOB s
pelIeHns MPUKIIAJAHbIX 3a7]a4 U3 Pa3INnIHbIX
oTpacieil 3HaHuH U peaJbHOU KU3HU
[Ipumenenune apoOeit u NPOLIEHTOB LIS
pelIeHns MPUKIIAJAHbIX 3a7]a4 U3 Pa3INnIHbIX
oTpacieil 3HaHuH U peaJbHOU KU3HU

JleicTBuTenbHBIC YKcia. PalmoHanbpHbIC 1
HUppALMOHATIBHBIE YUCIA
ApudmeTrueckre ornepaum ¢
JIEMCTBUTEIBHBIMU YU CIAMU

[TpubnmkEHHBIE BEIYUCIICHUS, TPaBUIIa
OKpPYIJIEHMs], IPUKKUJIKA U OLICHKA Pe3yJbTaTa
BBIYMCIICHUN

[Tpubnm>xEHHBIC BEIYMCIICHHS, TIPAaBIIIA
OKpYIJIEHHs], IPUKU/IKA U OLICHKA pe3yJibTaTa
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BBIUHUCIIEHUN

ToxaecTBa U TOXKASCTBCHHBIC

10
peoOpa3oBaHus
11 YpaBHEeHHE, KOPEHb YPABHEHUS
12 HepageHnctBo, penieHne HepaBeHCTBA
13 MeTton uHTEpBaIOB
14 Penrenue nensix u ApoOHO-paOHATBHBIX
YpaBHEHUH U HEPABEHCTB
KonTponbHas pabora mo teme "MHOXecTBa
15 PaIMOHANTBHBIX U IEHCTBUTEIHHBIX YHCEIL.
PanmonanbHble ypaBHEHHS U HEPABEHCTB"
16 OyHKIUsA, CIOCOOBI 3a/1aHusl PYHKIIUY.
B3anmuo o6patHbIe HyHKIIH
I'padux pyukuu. O6snacts onpeneneHus U
17 MHOKECTBO 3HaueHui QyHkiuu. Hymn
¢ynkunu. [TpomMexxyTKH 3HAKOMIOCTOSIHCTBA
18 UérHble u HeYETHBIC (HYHKINU
CreneHsb ¢ LeJIbIM IIOKa3aTeNeM.
19 CrannaprtHas ¢popma 3arucu
JEUCTBUTEIILHOTO YHCIIa
Hcnonb3oBanue noaxosieii GopMsl 3anucu
20 JeHCTBUTEIBHBIX YUCET IS PELICHUS
MPaKTUIECKUX 337124 U TIPE/ICTABICHHS
JaHHBIX
21 CrenenHast QyHKIMS C HATYPalIbHBIM U
uesibiM nokasareneM. E€ cBolicTBa u rpaduk
29 ApudmeTrnueckuii KOpeHb HAaTypaJIbHON
CTETICHH
23 ApudMeTHUeCKUil KOPEHb HATYPaIbHOM
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CTCIICHU

CBolicTBa apu(pMETHUECKOTO KOPHS

24 HaTypaJIbHOM CTENeHH

25 CBolicTBa apu(pMETHUECKOTO KOPHS
HaTypaJibHOU CTENEHU

26 CaoiicTBa apu()METHIECKOTO KOPHS
HaTypaJIbHOM CTENeHH

27 JeiicTBusl ¢ apUPMETUIECKUMH KOPHSIMH N—
O CTENeHN

28 JeiicTBus ¢ apupMeTHIECKUMHU KOPHAMU N—
O CTENeHH

29 JeiictBus ¢ apupMeTHIECKUMHU KOPHIMU N—
Oi1 cTeneHu

30 JeiicTBusl ¢ apUPMETUIECKUMH KOPHSIMH N—
oif crenenu

31 HeiicTBust ¢ apUPMETHIECKUMH KOPHSIMH N—
oif crenenu

32 Pemenne nppaioHanbHBIX YpaBHEHUN 1
HEPaBEHCTB

33 Pemenne nppanroHanbHbIX YPABHEHUN U
HEPABEHCTB

34 Pemenne nppayioHanbHBIX YpaBHEHUN U
HEPaBEHCTB

35 Pewienre nppanroHanbHbIX YPABHEHUN U
HEPaBEHCTB

36 Pewienne nppanroHanbHbIX YPABHEHUI U
HEPABEHCTB

37 CoiicTBa 1 rpaduK KOpHs N-0if cTeneHn

38 CpoiicTBa 1 rpad)uK KOPHs N-0¥ CTEHCHH

19




Kontponbnas pabota o Teme

39 "ApudmMeTryeckuii KOpeHb N—OH CTENCHU. 1
WppatnmonanpHble ypaBHEHHS U HEpaBEHCTBA"

40 CuHyc, KOCHYC U TaHT'€HC YHCIIOBOTO 1
apryMeHTa

A1 CuHyc, KOCHHYC U TaHT€HC YHCIOBOTO 1
aprymMeHra

42 ApKCHUHYC, apKKOCHHYC U apKTaHI'€HC 1
YHCIIOBOrO apryMeHTa

43 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC 1
YHCIIOBOTO apryMEHTa
TpuroHomerpuueckasi OKpy>KHOCTb,

44 OTIpe/IeTICHIE TPUTOHOMETPHUIECKUX (PYHKITHN 1
YHCIIOBOTO apryMEHTa
TpuroHomerpuueckasi OKpy>KHOCTb,

45 oTpe/ieNieHHe TPUTOHOMETPUUYECKHUX (PYHKITHI 1
YHCIIOBOTO apryMeHTa

46 OCHOBHBIE TPUTOHOMETPUUECKUE (HOPMYITBI 1

47 OCHOBHBIE TPHTOHOMETPUYUECKUE (HOPMYITBI 1

48 OCHOBHBIE TPHTOHOMETPUYUECKUE (HOPMYITBI 1

49 OCHOBHBIE TPUTOHOMETPUUECKUE (HOPMYITBI 1

50 [IpeoOpa3oBaHKe TPUTOHOMETPUIECKUX 1
BBIpa)KEHUH

51 [IpeobpazoBanue TPUTOHOMETPUIECKUX 1
BBIpa)KEHHUH

59 [IpeobpazoBanue TPUTOHOMETPUIECKUX 1
BBIpa)KEHHUH

53 [IpeoOpazoBaHre TPUTOHOMETPUIECKUX 1

BBIpaYKEHUM
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[IpeoOpazoBaHre TPUTOHOMETPUIECKUX

54 . 1
BBIp)KEHUH
55 Pemenne TpuroHOMeTpHYECKUX YpaBHEHUH 1
56 Pemenne TpuroHOMeTpHUYECKUX YpaBHEHUI 1
57 Pemenne TpuroHoMeTpruUeCKUX ypaBHEHUI 1
58 Pemienue TpuroHOMeTpHUUECKUX YpaBHEHHN 1
59 Pemenne TpuroHOMETPHUYECKUX YpaBHEHUH 1
60 Pemenne TpuroHOMETPHUYECKUX YpaBHEHUH 1
KonTponbHas padora o teme "dopmybt
61 TpUroHoMeTpuu. TpuUroHoMeTprudecKue 1
ypaBHeHuUs"
[TocnenoBaTeTbHOCTH, CIIOCOOBI 3aJaHUS
62 nocje[0BaTeIbHOCTEH. MOHOTOHHBIE 1
MOCJIEIOBATENILHOCTH
ApudmeTnyeckas U reoMeTprUYecKast
63 nporpeccu. Mcnonb30Banue IPOrpecCHu st 1
peleHHs peaNbHBIX 3a/1au MPUKIATHOTO
Xapakrepa
beckoneuHo yObIBaromas reoMeTpryecKas
64 nporpeccusi. Cymma 0€CKOHEUHO yObIBatoIIen 1
reOMETPHUYECKON POrpeccuu
65 dopmyiia CI0KHBIX TPOLIEHTOB 1
66 dopmya CI0KHBIX TPOLIEHTOB 1
O0o001Ienne, cucTEMaTU3als 3SHAHUH 3a
67 Kypc aireOpbl 1 Hadajl MaTeMaTHYECKOTO 1
aHanm3a 10 knacca
68 Hrorosas koHTposbHas padoTa 1
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68
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11 KIIACC

KosmuecTBO yacos DJIeKTPOHHbIE
Ne n/m Tema ypoka Beero KouTtposbHbie uudpossie
padoThI o0pa3oBaTe/ibHbIe
pecypcsl
1 CreneHb ¢ pallMOHAILHBIM MTOKa3aTeIeM 0
CBoiicTBa cTeneHu 0
3 [IpeobOpazoBaHue BEIpaKeHUH, COMICPKALIAX 1 0
pauMoOHAaJIbHbIE CTEIICHH
4 [IpeobOpazoBaHue BEIpaKEHUH, COMICPKALIAX 1 0
panMoHaIbHbIE CTEIICHH
5 [IpeoOpazoBaHue BRIPAKEHH, COMIEPIKAIIAX 1
pauMoOHaIbHbIE CTEIICHH
6 [lokazarenbHble ypaBHEHUS U HEPABEHCTBA 1
7 [lokazarenbHbIE ypaBHEHUS I HEPABEHCTBA 1
8 IToxasaTenbHbIE ypABHEHHSI U HEPABEHCTBA 1
9 IToxaszaTenbHbIE YpABHEHHSI 1 HEPABEHCTBA 1
10 [lokazarenbHbIE ypaBHEHUS H HEPABEHCTBA 1
11 [NokazarenbHas QyHKIHS, €€ CBOWCTBA U 1
rpaduk
Kontponbhas pabora o teme "Ctenens ¢
12 palMOHAJIBHBIM MIOKA3aTEeIIEM. 1 1
[lokazarenbHas Gpynkuus. [lokazaTenbHble
ypaBHEHHS U HEpaBeHCTBA"
13 Jlorapudm uucna
14 JlecaTHuHBIE M HATYpaAJIbHBIE JIOTapUPMBI
15 [IpeobpazoBaHue BEIpaXKEHUH, COJIEPKAIIHX 1
JorapumMbl
16 [IpeobpazoBaHue BEIpaXKEHUH, COJIEPKAIITAX 1
JorapumMbl
17 [IpeoOpa3oBaHue BEIpaKEHUH, COIEPKALIIX 1

JorapuQMbl
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[IpeoOpazoBaHue BRIPAKEHUI, COJIEPIKAIIAX

18
JorapumMbl

19 Jlorapudmuueckue ypaBHeHUS U
HEPaBEHCTBA

20 Jlorapudmuueckue ypaBHeHUS U
HEPaBEHCTBA

21 Jlorapudmudeckre ypaBHEHHS U
HEPaBEHCTBA

29 Jlorapudmudeckre ypaBHEHHS U
HEPaBCHCTBA

23 Jlorapudmmueckas ¢pyHkuus, e€ cBoiicTBa 1
rpaduk

24 Jlorapudmuueckas GpyHkuus, e€ CBOHCTBA U
rpaduk

25 Tpuronomerpuueckue GyHKIMH, UX
CBOWCTBa U TpauKu

2% Tpuronomerpuueckue GyHKIMH, UX
CBOWCTBA U rpaduKu

27 TpuroHomerpuueckue GyHKINU, UX
CBOWCTBA U rpaduKu

28 TpuroHomerpuueckue GyHKINU, UX
CBOWCTBa U rpaduKu

29 [TpuMepsl TPUTOHOMETPHUUECKUX
HEPABCHCTB

30 [IpuMepsl TPUTOHOMETPHUUECKUX
HEPABCHCTB

31 [IpuMepsl TPUTOHOMETPHUECKUX
HEPaBCHCTB

30 [TpuMepsl TPUTOHOMETPHUYECKUX
HEPaBEHCTB
KonTposnbHas pabora o teme

33 "Jlorapudmudeckast QyHKIHUS.

Jlorapudmuyeckue ypaBHeHUS U
HepaBeHCTBA. T pUrOHOMETpUYECKUE
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(hyHKITMH U UX
rpa¢uxu. TpuroHoMeTpruIEcKue

HepaBeHcTBA"

34 HenpepriBable pyHKITNN 1

35 MeToa UHTEpBAaJIOB AJIs pEeIICHUs 1
HEpaBEHCTB

36 MeToa UHTEpBAaJIOB AJIs pEIICHUs 1
HEPaBEHCTB

37 [IponsBognast pyHKIINH 1

38 [IponsBognast pyHKIINH 1

39 I'eomeTpudeckuii v GU3NIECKUI CMBICTT 1
IPOU3BOAHOM

40 I'eomeTpudeckuii v GU3NIECKUI CMBICTT 1
IPOU3BOJAHOMN

41 [IponsBoaHbIe SNEMEHTAPHBIX (HYHKITHI

42 [Tpoun3BogHBIE PIIEMEHTAPHBIX QYHKITHHA

43 [Ipou3sBogHAas CyMMBI, IPOU3BEICHUS, 1
YaCTHOTO (PYHKIMH

44 [IpousBogHas CyMMBI, IPOU3BEACHUS, 1
YaCTHOTO (PYHKIMH

45 [IpousBogHas CyMMBI, IPOU3BEACHUS, 1
YaCTHOTO QYHKITHHA
[IpumeHeHue npou3BOIHOM K

46 HCCIIeI0BaHNIO0 DYHKIIUI HA MOHOTOHHOCTh 1
U DKCTPEMYMBI
[IpumeHeHne npou3BOIHOM K

47 WCCIIeIOBaHNIO (DYHKITUIT HA MOHOTOHHOCTB 1
W OKCTPEMYMBI
[IpumeHeHne npou3BOIHON K

48 HCCIIeI0BaHNIO0 DYHKIIUI HA MOHOTOHHOCTD 1
W OKCTPEMYMBI

49 IIpumeneHre Npon3BOHOM K 1

HUCCICIJOBAHHUIO (byHKI_II/Iﬁ Ha MOHOTOHHOCTb
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50

U 3KCTPEMYMBI

Haxoxnenne HanOoIbIIETO U
HaUMEHBIIIETO 3HAYCHUS (DYHKIIMH Ha
OTpEe3Ke

51

52

Haxoxnenne HanOOIbIIETO U
HaMMEHBIIIEr0 3HAYCHUST (PYHKIIH HA
OTpe3Ke

Haxosxnenne HanOOIbIIETrO U
HANMMCHBIIICT'O 3HAUYCHUA q)YHKHI/II/I Ha
OTpEe3Ke

53

54

Haxoxneune HauOOoJIbIIEro U
HAMMEHBIIIETO 3HAYCHUS (PYHKIMH HA
OTpEe3Ke

Haxosxnenne HanOOIbIIErO U
HaUMEHbIIIET0 3HAYCHUS (DYHKIIMH Ha
OTpE3Ke

55

56

57

Haxoxneuue HauOOoJIbIIErO U
HAHUMEHBIIIEr0 3HAYCHUS (PYHKIH HA
OTpe3Ke

[IpuMeHeHre nporu3BOIHOM AJIs
HaX0X/IEHUS HAMTYYIIEero PEeIeHHS B
MIPUKJIAIHBIX 3a/1a4ax, JUIsl OIpeesICHUs
CKOPOCTH IIpo1iecca, 3aJaHHOr0 (HOPMYIIOH
WM TpaguKoM

Konrtponbhas padora o Teme
"[IponsBognas. [Ipumenenne
MIPOM3BOAHON"

58
59

60

61

IlepBooOpa3znas. Tabnuna nepBooOpa3HbIX
[epBooOpa3znas. Tabnuna nepBoodOpa3HbIX

WnTerpain, reoMeTpuuecKuil U GU3NUECKUMA
CMBICI MHTETpaia
WnTerpain, reoMeTpuuecKuii 1 GU3NUECKUHA
CMBICJI MHTETpaja

62

WuTerpai, reoMeTpruuecKuii U pU3HUECKUit
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63

CMBICJI MHTErpaJia

Brraucnenne unterpana mno gopmyie
Herorona—Jleiioauna

64

Brruncnenue naTerpana mno gopmysie
Herorona—Jleiiouuna

65

Brruncnenue naTerpana mo gopmysie
Herorona—Jleiioauma

66
67

Brruncnenue naTerpaia mno gopmysie
Hrrorona—JletiOaura

CucTremMbl TMHEWHBIX YpaBHEHUH

68
69

CucteMbl TUHEHHBIX YPABHEHUI

Pemenne mpukIIaaHbIX 33Ja49 C TOMOIIBIO
CUCTEMBI JIMHEHHBIX YPABHEHUH

R e

70

Pemienne nmpukiaaHeIx 3a1a4 ¢ IOMOUIBIO
CUCTEMBI JIMHEHHBIX YPABHEHUH

71

72

73

CucTemMBbl ¥ COBOKYTTHOCTH IEJBIX,
palMOHANBHBIX, UPPAllHOHABHBIX,
MOKa3aTeIbHBIX, JOrapH()MUIECKUX
YpPaBHEHUI U HEPABEHCTB

CucTtemMBbl ¥ COBOKYTTHOCTH HEJBIX,
paIOHANTBHBIX, HPPAIIMOHATBHBIX,
MOKa3aTeIbHBIX, JOrapH()MUIECKUX
YpaBHEHHUH 1 HEPABEHCTB

CucTtemMBbl ¥ COBOKYTTHOCTH LEJBIX,
paIoOHANBHBIX, HPPAIIHOHATBHBIX,
MOKAa3aTeNbHBIX, JTOTapH(QMUIECKUX
YPaBHEHUI M HEPABEHCTB

74

CucTtemMBbl ¥ COBOKYTTHOCTH LIEJIBIX,
palMOHAIBHBIX, UPPALIMOHAIBHBIX,
MOKAa3aTeNbHbIX, JTOTapH(QMUIECKUX
YpPaBHEHUI U HEPABEHCTB

75

HUcnonb3oBanue rpadpukoB GyHKIHHA 115
pelIeHHs ypaBHEHUH U CHCTEM

76

Hcnonb3oBanue rpagukoB QpyHKIMNA AT
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peUICHUA ypaBHeHI/Iﬁ U CUCTEM

[IpuMeHeHue ypaBHEHUN, CUCTEM U
HEPABEHCTB K PEIICHUIO MaTeMaTHUYECKUX

77 . 1
3aja4 1 3a7a4d U3 pa3sInuHbIX o0aacTeit
HayKH{ U PEAIbHOM KU3HU

78 KontponbsHas pabora o teme "MaATErpan n 1
ero npuMeHeHus. Crucremsl ypaBHEHUH"

79 HartypanbHble 1 Lienble yncna B 3a1a4ax u3 1
pEaIbHOM KU3HU

80 HartypanbHble U Lienble Yncia B 3a1a4ax u3 1
pEaIbHOM KU3HU

81 HartypanbHbie U 1ienble yncna B 3a1a4ax u3 1
peaIbHOM KU3HU

82 [Ipu3HaKy KETUMOCTH EJBIX YUCEI 1

83 [Tpu3HaKy AETUMOCTH LEIBIX YUCEIT 1

84 ITpu3Haky AEIMMOCTH LENBIX YUCEN 1

85 [ToBTOpenue, 06001IeHNEe, CUCTEMATU3AIINS 1
3HAHUHU. YpaBHEHHUS

86 [loBTOpenue, 06001IEHNE, CHCTEMAaTU3ALHS 1
3HAHUHU. YpaBHEHHUS

87 IloBTOpenue, 06001IEHNE, CHCTEMAaTU3ALHS 1
3HAHUHU. YpaBHEHHUS

88 [loBTOpenue, 06001IEHNE, CHCTEMAaTU3ALHS 1
3HaHUi. YpaBHEHHUS

89 [ToBTOpEeHME, 0600IICHNE, CUCTEMATHU3AIINS 1
3HaHUi. YpaBHEHHUS

9 [ToBTOpEeHME, 0600IICHNE, CUCTEMATHU3AIINS 1
3HaHUi. YpaBHEHHUS

91 [ToBTOpEeHME, 0600IICHNE, CUCTEMATHU3AIINS 1
3HaHuil. HepaBeHcTBa

92 [ToBTOpeHme, 0000IIeHNE, CUCTEMATH3AIIHS 1
3HaHuil. HepaBeHcTBa

93 [ToBTOpeHMe, 0000IICHNE, CUCTEMATH3ALMS 1
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3HaHuil. HepaBeHcTra
[ToBTOpEHME, 0000IICHHE, CUCTEMATH3AIIHS

94 v 1
3HaHuil. HepaBeHcTra

95 [NoBTOpeHme, 0000IICHNE, CUCTEMATH3AIIHS 1
3HaHui. CHCcTeMbl ypaBHEHUI

9% [NoBTOpeHme, 0000IICHNE, CUCTEMATH3AIIHS 1
3aaHnil. CCTeMbl ypaBHEHUH

97 [TorTOpeHme, 0000IICHNE, CUCTEMAaTH3AIIHS 1
3HaHui. OyHKIUU

98 [ToBTOpeHme, 0600IIeHNE, CHCTEMATH3AIHS 1
3HaHui. OyHKIUU

99 Htorosas koHTposbHas paboTa

100 WroroBast KOHTpOIbHAS paboTa
00006111eH1Ee, CHCTEMATH3alMs 3HAHMI 3a

101 Kypc anreOpbl U Ha4aj MaTeMaTHYECKOTO 1
ananu3a 10-11 xiraccos
O060011eHE, CHCTEMATH3AIMA 3HAHUH 32

102 Kypc ajreOpbl U Hadajl MaTeMaTHYECKOTO 1
ananmuza 10-11 kmaccos

OBIIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 102
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YYEBHO-METO/JMYECKOE OBECIIEYEHUE OBPA3OBATEJLHOTO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

MaremaTrka. Anrebpa 1 Hauana MaTeMaTHYECKOro aHaiu3a, 1 0 knacc: 6a30BbId M yriTyOJIeHHBIN
ypoBHHU: yueOHukK: B 2 yactsax/Mopakosuu A.I', Cemenos I1.B.,"U3narensctBo"MHuemo3nHa".
Marematuka.Anredpa v Hayaja MaTeMaTHIeCKOro aHainusa,l 1 kimace 6a30BbIid U yriyOIeHHbIN

ypoBHH: yueOHuUK: B 2 yactax/Mopakosud A.I'., Cemenos I1.B.,"U3narenscTBo"Muemo3nHa".

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
Mopnkosuu A.I'.,Cemenos I1.B. AnreOpa u Hadana maTeMaTudeckoro anaiausa: 10
KJ1acc: MeToandeckoe mocobue ais yuutens/A. I . Mopakosuy, I1.B.CemeHOB.-2-

uza.crep.-M.:Muemo3nna,2010.-239c.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

https://prosv.ru/
https://videouroki.net/
https://obr.1c.ru/mathkit/
https://fipi.ru/

https://uchi.ru/
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