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HOACHUTEJIBHAS 3AIIMCKA

VY4eOHbIii Kypc «AnreOpa W Havala MATEMAaTHYECKOTO aHAIM3a» SBISETCS OJHUM U3
HamOoJiee 3HAYMMBIX B TIPOTpaMMeE CpPEIHEro OOIIero 0oOpa3oBaHUs, MOCKOJBKY, C OIHOU
CTOPOHBI, OH O0O0O€CIEUMBACT HWHCTPYMEHTAJIbHYIO 0a3y i HM3Y4eHHUs BCEX ECTECTBEHHO-
Hay4YHBIX KYpCOB, a C JPYrod CTOPOHBI, (OPMHpYET JOTHYECKOE M a0CTPAKTHOE MBINIICHUC
oOydaronuxcs Ha YpOBHE, HEOOXOIUMOM Il OCBOCHHS WH(POPMATHKH, OOIIECTBO3HAHUS,
HUCTOPUM, CJIOBECHOCTH M JpPYrUX JUCUUIUIMH. B paMkax maHHOro y4eOHOTO Kypca
oOydaroniuecsi OBJAQJICBAIOT  YHUBEPCAIBHBIM  SI3bIKOM  COBPEMEHHOH HAyKH, KOTopas
(hopmyIupyeT CBOU JOCTIKEHHS B MaTEMaTUUYECKOH hopme.

VY4eOHblii Kypc anreOpsl U Hadajdl MaTEMaTHYECKOTO aHaln3a 3aKJIaJbIBA€T OCHOBY IS
YCHEIIHOTO OBJIAJICHUsI 3aKOHaMHU (U3UKHA, XUMHUM, OWOJOTUM, TIOHUMAaHHUS OCHOBHBIX
TEHJICHIIUM Pa3BUTHS SKOHOMHUKH W OOIIECTBEHHOW J>XW3HH, IMO3BOJISIET OPUEHTHUPOBATHCS B
COBPEMEHHBIX HHU(PPOBBHIX M KOMIIBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO HCIOJIb30BATh HMX IS
nanpHemero oOpa3oBaHWsl W B TOBCEIHEBHOW KU3HM. B TO jke BpeMms OBJaJieHue
a0CTPaKTHBIMHU M JIOTHYECKH CTPOTUMU KOHCTPYKIIUSIMH alIreOpbl U MaTeMaTHYECKOTO aHalin3a
pa3BUBAaET YMEHHWE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH, JOKa3bIBATh
YTBEPKICHHS C TTIOMOIIBIO MHIAYKIIMK M PAacCyXAaTh ACTYKTUBHO, MCIIOJIL30BaTh 0000IIEeHNE U
KOHKPETH3allUi0, a0CTparupoBaHWE W aHAJIOTHIO, (OPMHUpPYET KpPEaTUBHOE U KPUTHUUYECKOE
MBIIIICHHE.

B xoxe u3ydenus ydyeOHOro Kypca «AnreOpa M Hayala MaTeMaTHUYECKOTO aHaIH3a»
oOyuaroniyecs: MOJy4alOT HOBBIA ONBIT pPELIEHUS NPUKIATHBIX 33734, CaMOCTOSTELHOTO
MOCTPOCHUSI MAaTEMaTUYECKMX MOJEJel peanbHbIX CUTyallud, MHTEpPIpPETalud MNOJydECHHBIX
pElIeHU, 3HAaKOMSTCS ¢ MPUMEPaMU MAaTeMaTUYECKHX 3aKOHOMEpPHOCTEW B MPHUPOJE, HayKe U
HCKYCCTBE, C BBIAAIOIIMMUCA MAaTEMaTHUECKUMU OTKPBITUSIMHU U UX aBTOPAMHU.

VYueOHblii Kypc oONagaeT 3HAUYUTEIbHBIM BOCHHUTATEIbHBIM MOTEHIIHUAJIOM, KOTOPBIN
peain3yeTcsi Kak uepe3 ydyeOHBbIH Marepuall, CHOCOOCTBYIOIIMM (OPMHUPOBAHHIO HAYYHOIO
MHPOBO33pEHHUSA, TaKk W uepe3 creuuduky ydeOHOM  JesITenbHOCTH, TpeOyromiei
MPOJIOJDKUTENIFHOM  KOHLIEHTPAallMd  BHUMAaHUS, CaMOCTOSATEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIy4Y€HHbII pe3ylbTar.

B ocHoBe meroauku o0ydeHus anredOpe M HadalaM MaTEeMaTHYEeCKOrO aHallu3a JICKHUT
JeSITeNbHOCTHBIN MPUHIUI O0y4YeHHUS.

B ctpykType yuebHOro Kypca «Anredpa v Hauaiza MaTeMaTUYeCKOTO aHAJIM3a» BbIACICHBI
CIIEYIONINE COJIEp)KAaTENbHO-METOqNUECKUe JUHUU: «Uucina U BblUKCICHUS, «DYHKUIUU U
rpadukmu», «YpaBHEHUS U HepaBeHCTBay, «Hauana MmaremaTtudeckoro ananuzay», «MHoOkecTBa U
Joruka». Bce OCHOBHBIE COAEPKATENBbHO-METOAUUYECKUE JHUHUH M3Y4YarOTCs Ha MPOTSHKEHHUH
JBYX JIeT OOy4eHHUs Ha YpOBHE CpPEIHEro OOIIero oO0pa30BaHMS, €CTECTBEHHO OTOIHSIS IPYT
JIpyra ¥ TOCTETNEHHO HACHINIAsACh HOBBHIMH TeMaMU U pasjnenamu. JlaHHbIH ydeOHBIH Kypc
SBIISETCS WHTETPATUBHBIM, TOCKOJIbKY OOBeAMHSET B ce0e coJepKaHue HECKOJIbKHUX
MaTeMaTHYeCKUX JUCUUILUINH, TaKMX Kak anreOpa, TPUTOHOMETPHS, MaTeMaTUYECKHI aHaIu3,
TEOpHUsT MHOJKECTB, MaTeMarudeckas Joruka u apyrue. [lo mepe Toro kak oOydaromuecs
OBJIaJieBalOT BCE Oojiee IMIUPOKUM MATEMAaTUYECKUM allaparoM, y HHUX MOCJIeI0BaTebHO
dbopMUpyeTCS U COBEPIICHCTBYETCS yMEHHE CTPOUTh MATEeMATUYECKYI0 MOJENb peallbHOM
CUTYaIlul, MPUMEHSATh 3HAHUS, MOJYYECHHBIE MPU H3y4EeHUU Y4eOHOTO Kypca, Uil PEIIeHUS



CaMOCTOSITENIBHO C(HOPMYIMPOBAHHOW MAaTEMAaTHYECKOW 3a7adyd, a 3aTeM HWHTEPIPETHPOBATH
CBOM OTBET.

COI[ep)KaTeHBHO-MGTOI[I/I‘-ICCKEUI JINMHUSA «Ywucia u BBIYNCIICHU S 3aBCpuIacT
(hopMHpOBaHHE HABBIKOB HCIOJIH30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpOE OBLJIO HAYaTo Ha
YpOBHE OCHOBHOTO 00mIero odpazoBanus. Ha ypoBHe cpemHero oOimiero oOpa3oBaHHs 0C000€
BHUMAHHEC YOCIACTCA (1)OpMI/Ip0BaHI/IIO HAaBBIKOB pallMOHAJIbHBIX BbI‘IHCJ'ICHPIfI, BKIIHOYAKOIIINX B
ce691 HCII0JIb30BAHUEC PA3JIMYHBIX (I)OpM 3aIlMCu 4rcia, YMCHHUEC ACJIAaTb NPUKUIKY, BBIIIOJIHATH
HpI/I6JII/I)KéHHI)IC BBIYUCJICHUSA, OUCHHUBATH YU CJIOBBIC BBIPAXKCHU S, pa6OTaTI> C MaTeMaTU4YC€CKUMHN
KOHCTAaHTaMH. 3HAKOMEBIE 06yanOHIHMC$I MHOXCCTBAa HATYPAJIbHBIX, LECJIbIX, PAlUOHAJIBHBIX H
I[GﬁCTBI/ITCJIBHBIX qUCeJI AOIIOJHAKTCSA MHOXECTBOM KOMIIJIICKCHBIX YHCCII. B KaXXI0M H3 ITUX
MHO’KECTB paCCMaTPUBAIOTCSI CBOMCTBEHHBIC €My CIIeIU(DUUICCKUE 3a]Ia9d M OTIEPALAHN: JICTICHHUE
HaIeJIo, OINEPHPOBAHUE OCTAaTKAMH HAa MHOXKECTBE IICJIBIX YHCEI, OCOOBbIe CBOWCTBa
palluOHAJIBHBIX W HPPAHOHAJIIBHBIX YHCECII, apI/I(bMeTI/ILICCKI/IG ornepanrm, a TAKXKEC H3BJICUCHUC
KOpHA H&TypﬂJ'IBHOfI CTCIICHU Ha MHOXECTBE KOMIIJICKCHBIX qUCeIl. Bnarozlapﬂ
MOCJICJIOBATEILHOMY — PAaCIIUPCHHUIO Kpyra HCIOJB3yeMBIX YHCEI W 3HAKOMCTBY C
BO3MOXHOCTAMHU UX IMPUMCHCHUA JJId PCHICHUA PA3JIMYHBIX 3a1a4 q)OpMI/IpyeTCSI MNpEaACTaBJICHUC
0 €IMHCTBE MAaTEMATUKH KaK HAYKU U €€ POJIM B IOCTPOCHUH MOJIENIEN peaJIbHOTO MUpPA, IIUPOKO
HCTIOJB3YIOTCS 0000IIeHNe U KOHKPETH3aITH .

JIuaus «YpaBHEHUS U HEPABEHCTBA» pealM3yeTcs Ha MPOTSHKEHUHM BCEro oOydeHus Ha
YpOBHE cpenHero oOmero oOpa3oBaHHS, IIOCKOJBKY B KaXIOM paszaene [Iporpammsl
MPETYCMOTPEHO PEIIeHNe COOTBETCTBYIOMINX 3a1ad. B pe3ynbrare oOyJarommecs OBJIAJCBAOT
pPa3IMYHBIMU  METOJAaMHU  pELICHUs palMOHAIbHBIX, HPPALUOHAIBHBIX, [OKa3aTeIbHbIX,
Jorapu(MUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHMI, HEPABEHCTB M CHCTEM, a TakXke 3ajad,
cojepkauux mnapaMmerpsl. llogydeHHblEe yMEHUS HMIMPOKO HCIOJIB3YIOTCS MPU HCCIETO0BAHUU
(GYHKIHM ¢ TOMOIIbIO TPOU3BOIHOMN, MPH PEIICHUN MPUKIATHBIX 3a7a4 U 3a/1a4 Ha HaXO0KJIeHUE
HauOOJBIINX U HAUMEHBIINX 3HaueHuil QyHkiuu. [lanHas copep)karenbHas JTUHUS BKIIIOYAET B
ceba Takxke (QopMUpOBaHHE YMEHHUH BBINOJHATH pacdy€rhl Mo ¢opmynam, npeoOpa3zoBaHUs
palOHAaJIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHM, a TaKkKe BbIPaKEHUH,
coJlep’KalluX CTerneHu u Jjorapudmel. braromaps wu3ydeHuro anredpandyeckoro marepuaia
MPOUCXOJUT  JajibHEHIee pa3BUTHE AJITOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIILICHUS
oOyuaronuxcs, (GOpPMHUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYXJIEHUH, pabOThl ¢ CUMBOJILHBIMU
dbopmamu, mpencTaBiIeHHs 3aKOHOMEPHOCTEH U 3aBUCUMOCTEN B BHUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE HHCTPYMEHTHI Ui PElICHHs IPAKTUUECKUX U €CTECTBEHHO-
HAy4YHBIX 33724, HATJISHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK S3bIKa HAyKH.

CopepxarenpHo-mMeToanueckas TuHUS «DyHKIUU U TpaduK» TECHO MNEperieTaeTcs ¢
OPYTMMU  JIMHUSIMH ~ y4e0HOTro  Kypca, TOCKOJIbKY B  KakOM-TO  CMBICIE  33/1aéT
MOCJIEIOBATEIbHOCTh ~ M3YyUeHHUsi MaTepuana. M3ydeHwe  CTENeHHOW, MOKa3aTelbHOMH,
JIorapu(MUUECKON U TPUTOHOMETPUUYECKUX (QYHKIUHN, UX CBOMCTB U TpadUMKOB, UCTIOJIH30BAHUE
GyHKIME 17 pemieHus 3agad U3 JIPYruX Y4eOHBIX MPEAMETOB U peadbHOW JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYEeCKHM aHaJIN30M, TaK U C pPelIeHUeM ypaBHEHHH U HepaBeHCTB. [Ipu
3ToM OOJNBIIIOE BHHMMAaHWE yenseTcs (OPMUPOBAHUIO YMEHHs BBIpaXaTh (GOpMyIaMH
3aBHUCHUMOCTH MEXJy Pa3jMYHbIMU BEIMUYMHAMH, UCCIEA0BATH MOJIyuYeHHBbIE (PYHKIIUU, CTPOUTH
ux rpadukd. Marepuan STOW coJep)KaTeNbHON JHHHM HalellieH Ha pa3BUTHE YMEHHHA U
HABBIKOB, IMO3BOJISIFOIIMX BBIPAXKATh 3aBUCHMOCTH MEXY BEIMYMHAMH B DPA3IUYHON (opme:
aHAIMTUYEeCKOW, Tpaduueckod u crnoBecHOH. Ero wusydeHue crmocoOCTBYeT pa3BUTHIO



QITOPUTMUYECKOTO  MBIIUICHHS, CIOCOOHOCTH K  OOOOMIEHMIO W  KOHKPETH3allWH,
KCIOJIb30BAHUIO AHAJIOTHH.

ConepxarenbHast nuHusi «Hadana mMaTeMaTHYECKOTO aHAIM3a» MO3BOJISIET CYIIECTBEHHO
pacIIupuTh KPyr Kak MaTeMAaTHYECKUX, TaK M MPUKIATHBIX 33734, JOCTYIHBIX 00YyJYarOIIHMCS,
TaK KaK y HUX TOSBIISIETCS BO3MOXHOCTh CTPOUTH TPaPUKU CIOKHBIX (PYHKIIUH, ONIPEICIIATh UX
HauOOJBIINE ¥ HAUMEHBIIINE 3HAYCHUS, BRIYUCIATE IIOMAIn Guryp u oObEMBI TE, HAXOIUTh
CKOPOCTHM W YCKOpEHHs IpoiieccoB. JlaHHasi cojepkareiibHasi JIMHUS OTKPBHIBAE€T HOBBIC
BO3MOKHOCTH TIOCTPOCHMSI MAaTEMaTUYECKHX MOJIEJICH pealbHBbIX CUTYyalluid, [03BOJISAET
HaxOJIUTh HaWJIy4lllee pelIeHHWe B TPUKIATHBIX, B TOM YHUCJE COLHUAIHHO-PKOHOMUYECKUX,
3a/a4yax. 3HAKOMCTBO C OCHOBAaMHM MAaTEMaTHYECKOTO aHalu3a CIOCOOCTBYET pPa3BUTHIO
a0CTpaKkTHOTO, (POPMATBLHO-JIOTHYECKOTO M KPEATUBHOTO MBIIIICHUS, ()OPMHUPOBAHUIO YMEHUMN
pacro3HaBaTh MPOSIBICHUS 3aKOHOB MAaTEMAaTUKHU B HayKe, TEXHUKE U ucKyccTBe. OOyydaronuecs
Y3HAIOT O BBIIAIOIINXCS PE3yJbTarax, MOJyYeHHBIX B XOJI€ Pa3BUTHSA MAaTEMAaTUKHU KaK HayKW, U
00 ux aBTOpax.

ConepxkarenbHo-MeToANYECKass JHHUS «MHOXECTBA W JIOTHKA» BKIIOYAeT B ce0s
AJIEMEHTBl TEOPHUM MHOXXECTB M MaTEMaTHYECKOW JIOTHKUA. Te0peTHKO-MHOKECTBEHHBIE
MPEACTABICHUS TPOHU3BIBAIOT BECh KypC NIKOJIBHOM MaTEMaTHKH W TpeJyIaraloT HamOoJliee
YHUBEPCAIBHBIN SI3bIK, OOBEAUHSIONNNA BCE pa3leibl MAaTeMATHKA W €€ TPUIIOKCHHUH, OHH
CBSI3BIBAIOT Pa3HBIE MaTEMATHUECKHE NUCIIUIUIMHBI U UX TIPWIOKEHUS B equHoe 1enoe. [loaromy
BOXHO JIaTh BO3MOXKHOCTH OOy4aromeMmycs MOHUMAaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHON MaTeMaTUKH M HCIOJIh30BAaTh €r0 IS BBIPAXKEHHS CBOMX MbICIe. JIpyrum
BAXKHBIM MPHU3HAKOM MaTeMaTHUKU KaK HAayKH CJleAyeT MPU3HATh CBOWCTBEHHYIO €i CTPOTOCTh
000CHOBaHMH M  CJI€JIOBaHHE OINpEAeiICHHBIM TMpaBUiaM IOCTPOCHHUS JI0Ka3aTeIbCTB.
3HAaKOMCTBO C AJIEMEHTAaMH MaT€MaTU4YeCKOW JIOTUKU CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO
MBIILIEHUS] 00yYarONINXCsl, MO3BOJISIET UM CTPOUTh CBOU PACCYKJIEHHUS HAa OCHOBE JIOIMUECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIILICHUSI.

B yuebHoM Kkypce «Aunrebpa M Hadajga MaTEMAaTHUYECKOTO aHajIN3a» MPUCYTCTBYIOT
OCHOBbI ~ MAaT€MaTH4YeCKOro  MOJEIMpPOBAaHUS, KOTOpbIE  MPHU3BaHbl  CHOCOOCTBOBATH
(OopMHUPOBAHHMIO HABBIKOB IOCTPOCHHS MOJENENd peaNbHBIX CHUTYalMil, HCCIEAOBAHMS STUX
MoJlefiell C TOMOINbIO amnmapaTa aiareOpbl M MaTeMaTH4YecKOro aHalu3a, WHTepIpeTaluu
MOJIyYEHHBIX pe3ysbTaToB. Takue 3ajaHusi BIUIETEHBI B KaXIbIH W3 pa3/eloB MPOTpamMMbl,
MIOCKOJIbKY BECh MaTepuaj y4yeOHOIro Kypca HIMPOKO HCIOJIb3YETCs AJS PELICHUs! MPUKIATHBIX
3amau. Ilpu pemeHun peanpHBIX MPAKTUYECKUX 3a4ad  OOydarol(uecs pa3BUBAIOT
HaOMOATeIbHOCTh, YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BaTh
aHaJIOTHI0, 0000IaTh M KOHKPETHU3UPOBaTh Mpoliemy. JlearenbHOCTh MO (POPMHUPOBAHUIO
HABBIKOB PEIICHUS MPUKIAIHBIX 33]]a4 OPraHU3yeTCsl B MPOLIECCe U3YYEHUS BCEX TEM Y4eOHOTO
Kypca «Anrebpa ¥ Hayana MaTeMaTHUYECKOTO aHAIIU3ay.

Ha u3yudenue yueOGHOro Kypca «Anredpa U Hauana MaTeMaTUYeCKOTo aHajIn3a» OTBOIUTCS
272 gaca: B 10 kmacce — 136 yacoB (4 vaca B Henento), B 11 kmacce — 136 vacoB (4 yaca B
HEJIEIIO).

COJAEPKAHUE OBYUYEHUA

10 KJIACC

Yuciaa v BLIYUCICHUSA



Parmonanbubie uncina. OOBIKHOBEHHBIE U JIECSTUYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoandeckue apodu. [lpumenenne qpoOeil U NIPOLEHTOB JUIS PEHICHUS NPUKIIAJHBIX 33734 U3
pa3IMYHBIX OTPACIIEN 3HAHUU U PeajbHOU KU3HU.

JleiicTBuTenpHbIC YKcna. PanMoHambHBIE W WUPpallMOHANBHBIC Yncia. Apudmernyeckue
OIepaluyd C JCUCTBUTEIbHBIMU YHMCIAMU. MOJylib JEHCTBUTEIBHOIO YHCIIAa U €r0 CBOMCTBA.
[TpubnmxEHHbIE BBHIYMCICHUS, TpPABWJIA OKPYIJICHUS, TPUKUAKA M OICHKAa pe3yibTaTta
BBIUHCIICHU.

Crenensp ¢ uensiM noxasareneMm. bunom Herotona. Mcnonb3oBanue noaxonsmei Gpopmbl
3aMMcy JEMCTBUTENbHBIX YNCEN JUISl pEIIeHUs IPAKTUUECKUX 3a/1a4 U MIPEICTABICHUSI IaHHbBIX.

ApupmMeTHuecKnii KOpeHb HaTYpaIbHOMN CTEIICHH U €TO CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM IOKa3aTeleM U €€ CBONCTBA, CTENEHb C JAEWCTBUTEIbHBIM
ITOKa3aTeseM.

Jlorapudwm uncna. CoiictBa norapudma. JleciTuuHble U HATypaIbHBIC JIOTApU(PMBI.

CuHyc, KOCMHYC, TaHT€HC, KOTAaHI'€HC YHMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOIO apryMEeHTa.

YpaBHeHUsI M HEPABEHCTBA

ToxnectBa ¥ TOXJECTBEHHbIE IMpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUIIbHBIE YpaBHEHUSI U ypaBHEHUs-CIeICTBUSA. HepaBeHCTBO, pelieHre HepaBeHCTBa.

OcHOBHBIE METOIbl PEHICHUSI LENIbIX U IPOOHO-pallMOHATbHBIX YPABHEHUN U HEPABEHCTB.
MHorousneHsl OT OJHOM NEpEeMEHHOW. JleneHue MHOrodJieHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorouniens! ¢ nensiMu kodddunnentamu. Teopema Buera.

[IpeoOpa3oBanus YUCIOBBIX BBIPAKEHH, COIEPKAIINX CTETIEHU U KOPHU.

Hppauunonaneusle  ypaBHeHHs. (OCHOBHBIE METOABI  PELICHHUS  HMPPALMOHAIBHBIX
YpaBHEHUU.

[TokazarenbHble ypaBHeHUsA. OCHOBHBIE METO/IbI PELIECHNUS IT0KA3aTEIbHBIX YPABHEHHIA.

[IpeobpazoBaHue BhIpKEHUN, COIEPKAIINX JOTAPHUPMBI.

Jlorapudmuueckue ypaBHeHHs. (OCHOBHBIE METOJBI PELICHUS JIOTapU(PMUUYECKUX
YpaBHEHUU.

OcHoBHble TpUroHoMerpuueckue @opmynsl. [Ipeobpa3oBaHue TPUTOHOMETPUUYECKUX
BBIpKEHUI. PellieHre TpUroHoMeTpUYECKUX YpaBHEHUM.

Pemienue cucteM JMHEHHBIX ypaBHEHHMM. MarTpuiia CUCTEMbl JIMHEHHBIX YpaBHEHU.
Onpenenurens MaTpulbl 2X2, €ro I€OMETPUYECKUA CMBICI W CBOMCTBA, BBIYMCIICHHE €O
3HAUEHMs], IPUMEHEHUE ONPEACIIUTENS AJI PELICHUs] CUCTEMBI JIMHEWHBIX ypaBHeHU. Penienue
MPUKIIAJHBIX 3a/1a4 C MOMOILBI CUCTEMBI JIMHEMHBIX ypaBHEeHM. VccienoBanue nocTpoeHHOU
MOJIENIH C MTOMOIIBIO MAaTPUI] U ONIPEACIUTENEH.

[TocTpoeHre mMareMaTHYECKUX MOJIENEH peabHON CUTyallud C MOMOUIbIO YPAaBHEHHH U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHMII M HEPAaBEHCTB K PELICHUI0 MaTeMaTUYECKHX 3aJad u
3a/1a4 U3 pa3IUnYHbIX 00JaCTel HayKH U pealbHOM JKU3HMU.

DyHKUUH U TPaPUKHU

OyHkims, crnocodbl 3amaHus QyHkuuH. B3aumMHO oOpathble ¢(yHkuuu. Kommosuims
¢bynkuuit. I'paduk pyHkunu. DnemeHTapHble Ipeodpa3zoBaHus rpaduKOB GYHKIHUI.

OO6nactp omnpeneneHuss 1 MHOXKecTBO 3HaueHUH ¢yHkuuu. Hymn gyaknuu. [Tpomexyrku
3HakonocTostHcTBa. UETHble M Heu€THble QyHKUUM. [lepuognueckue QyHkiuu. IIpomexyTku
MOHOTOHHOCTH (D)yHKIHMH. MakcuMyMbl 1 MUHUMYMbI QyHKIMH. Hanbosnpliee U HauMeHbIee
3Ha4YeHHUs (PYHKIIUU HA IPOMEXYTKE.



JIuneiiHasi, KBaJpaTu4yHas U JpoOHO-TMHENHHas GYyHKIUU. DIeMEHTapHOE UCCIIE0BAaHNUE U
MMOCTPOCHHUE UX TPAPHKOB.

Crenennas QyHKIUS ¢ HATypaJdbHBIM M IENbIM MOKa3zareiaeMm. EE cBolicTBa u Tpaduk.
CaoiictBa U rpaduK KOpHA N-Oi CTemneHW Kak (QyHKIMHM OOpaTHOM CTENEHU C HAaTypalbHBIM
IIOKa3aTeseM.

[Noxa3zaTtenpHast u norapupmMudeckas GyHKIHH, X CBOWCTBa U rpaduku. Mcnonp3oBanne
rpaduKoB QYHKIUHA U peICHHUs ypaBHEHUH.

TpuroHomerpuveckass OKpPYXHOCTb, OIpENEICHHE TPUTOHOMETPHUYECKHX  (DyHKImiA
YHUCJIOBOI'O aApryMEHTA.

OyHKIIMOHAIBHBIE 3aBUCHMOCTH B PEAbHBIX IpolIeccax U sBICHHUsX. I paduku pearbHbIX
3aBUCHMOCTEH.

Hayana maTteMaTH4ecKoro aHajam3a

IlocnenoBaTenbHOCTH, CIIOCOORI 3aJaHus MTOCIEN0BaTEILHOCTEH. MeTo ] MaTeMaTHYECKOMN
UHAYKIUA. MOHOTOHHBIE M OTIpaHUWYEHHBbIE MOCIEA0BATEIbHOCTU. VIcTOpHsS BO3HUKHOBEHMUS
MaTeMaTHYECKOro aHaJIN3a KaK aHaJln3a OECKOHEUYHO MaJlbIX.

Apudmernueckas W reoMeTrpuueckas mporpeccud. beckoHeyHo — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0eCKOHEYHO yOBIBarOIIEH Ie€OMEeTpUUYECKOM MPOrpeccuu.
JIuHeWHBI1 M SKCHOHEHUUAIbHBIM pocT. Yucino e. Dopmyna CIOXKHBIX IPOLEHTOB.
Hcnonp30Banue Mporpeccuu Uil pelIeHNs PealIbHBIX 3aa4 IIPUKIIAJHOTO XapaKTepa.

HenpepriBHble (QyHKIMH M uX cBoWcTBa. Touku paspbiBa. ACHUMOTOTH TpaduKOB
¢byukuuii. CBoiicTBa (QyHKIMII HENmpephIBHBIX Ha OTpe3ke. MeToa MHTepBalOB JUIsl peUIeHHS
HepaBeHCTB. [I[puMeHeHre CBOMCTB HEMPEPHIBHBIX (DYHKIIMH JIs1 pEIICHUS 3a/1a4.

[TepBas u BTOpasi mponsBoaHble QyHKIMH. OnpeneneHue, TeOMETPUISCKUN U (PU3HICCKHUI
CMBICJI IPOU3BOTHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy QyHKITHH.

[IpousBonubie neMeHTapHbIX QyHKIUN. [Ipon3BoaHas CyMMBI, TPOM3BEIEHUS, YACTHOTO
Y KOMITO3HITUHU (YHKITUH.

MHokecTBa M JIOTHKA

MHOK€eCTBO, OIepalry HaJl MHOKECTBaAaMU M UX cBoMcTBa. Jluarpammbl Jinepa—BenHa.
[IpuMeHeHne TEOpPEeTUKO-MHOKECTBEHHOTO arapara JJig ONMCAHUS PEaJbHbIX IPOLECCOB U
SIBJICHUH, TIPU PELICHUH 3a/1a4 U3 APYTHX Y4eOHBIX IPEIMETOB.

Onpenenenve, TeopeMa,  CBOMCTBO  MaTeMaTHMYeCcKOro  OObEKTa,  CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJA MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJEHHBIA YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa’aaHCcKOro BOCIUTAHMS:
chOpPMUPOBAHHOCTh ~ TPAKIAHCKON  mo3ulMKd  oOydaromierocss Kak aKTHUBHOTO U

OTBETCTBEHHOI'O0 YJI€Ha POCCHMCKOro oOIIecTBa, MNpPEACTaBICHHE O MaTeMaTHYEeCKUX OCHOBax
(GYHKIMOHUPOBAHUS pA3IUYHBIX CTPYKTYp, SBJIEHUH, TNpoLeNyp TpaxJaHCKOro oOIiecTBa
(BBIOOpPBI, OMpPOCHI M JIPyroe), yMeHHe B3aUMOJAEHCTBOBATh C COLUAIBHBIMU HHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKLHUSMHU U Ha3HAUCHUEM;

2) naTPpUOTHYECKOI0 BOCIIUTAHNS:



c(OPMHUPOBAHHOCTh POCCHUICKON TI'pa)XJTaHCKOM HICHTUYHOCTH, YB)KEHHUS K IPOILIOMY U
HACTOSIIIEMY POCCUUCKOM MAaTEMaTUKH, LIEHHOCTHOE OTHOLICHHE K JOCTHKEHUSAM POCCHUMCKHUX
MAaTEMAaTUKOB U POCCUICKOM MAaTEMATHYECKOM LIKOJIbI, UCIIOJIb30BAHUE 3TUX JTOCTUKEHHUM B IPYrUX
HayKaX, TEXHOJIOTHSIX, Cepax SIKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH POCCHUICKOTO Hapoaa, CPOPMUPOBAHHOCTh HPABCTBECHHOTO
CO3HAHUS, 3TUYECKOTO MOBEICHHUS, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM JIOCTHKEHUN HAYKH
U JIeSTEIBHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO BKJIJIa B IOCTPOCHUE YCTOMYMBOTO OYIYIIIEro;

4) 3cTeTH4YEeCKOr0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOILICHHE K MHPY, BKIIOYAS 3CTETUKY MAaTEMaTHYECKHX 3aKOHOMEPHOCTEM,
0OBEKTOB, 3aJla4, pPEMICHUH, PacCYKICHUH, BOCIPHUMYHUBOCTH K MATEMATHYCCKUM aCIICKTam
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) pusnveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHSI IPUMEHSATh MaTEMaTHUECKHE 3HAHUS B MHTEpECcax 370pOBOTO U
6e3omacHOTO 00pa3a U3HH, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3JI0POBBIO (37I0POBOE MUTAHUE,
cOaaHCUPOBAHHBIN PEXXUM 3aHATHI U OT/IbIXa, peryispHas pusndeckas akTUBHOCTD), (PU3NYECKOE
COBEPIICHCTBOBAHKUE MPU 3AHATUSAX CIIOPTUBHO-0310POBUTEIBHOMN AEATETBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHWE IIEHHOCTU TPYAOJIO0Ws, WHTEpPEC K pazIudHbIM chepam
npoheCCHOHANBHOM NIEATEIbHOCTH, CBSI3aHHBIM C MaTEMaTHKOW M €€ TMPUIOKEHUSIMHU, YMEHHUE
COBEpIIIaTh OCO3HAHHBIN BBIOODP Oyyiiel mpodeccun U pean30BbhIBATh COOCTBEHHBIE KU3HEHHBIC
MJIaHbI, TOTOBHOCTh M CIOCOOHOCTh K MaT€MaTHYECKOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO HA
MPOTSHKEHUU BCEU KU3HHM, TOTOBHOCTh K AKTMBHOMY YYACTHIO B PEIICHHUM MPAKTHYECKUX 3a7a4
MaTeMaTHUYECKOUW HAMPABIEHHOCTH;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUA:

c(OpPMUPOBAHHOCTh ~ JKOJIOTMUECKON  KYJIbTYpbl, TOHUMaHHE BIUSHHUS  COLIMAJIHHO-
SKOHOMHYECKHX IPOLECCOB HAa COCTOSHHE MPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHHE
rJ100aTBFHOTO XapakTepa SKOJOTHYECKUX MpoOieM, OPUEHTAlM Ha MPUMEHEHHE MaTeMaTHYeCKUX
3HAHMN JJIs pelieHust 3a/1a4 B 00JIaCTU OKpY’Karollel cpefbl, INIaHUPOBAHUE MMOCTYIIKOB M OI[CHKU
MX BO3MOYHBIX MTOCJIEICTBUM 1151 OKPYXKAIOLIEH CPEbl;

8) HeHHOCTH HAYYHOI0 TO3HAHUS:

c(OpMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH U OOIIECTBEHHON MPaKTUKH, TOHUMaHHEe MaTeMaTUYECKO HayKH Kak chepbl YeIoBeuecKon
NESATENbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAUUMOCTH JUISl PA3BUTHS LIUBUIIN3ALIUH, OBJIAJCHUE S3bIKOM
MaTeMAaTUKd M MaTeMaTH4YeCKON KyJIbTYpOM Kak CpeICTBOM IIO3HAHHUS MHUpPA, TOTOBHOCTH
OCYHIECTBJIATH MPOCKTHYIO U UCCIIEI0BATENbCKYIO IEATEIbHOCTh MHAMBUIYAJIbHO U B TPYyIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTenbHBIE YHMBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS

ba3zoBble Joruyeckue qeMcTBUA:

BBISIBIISIT W XapaKTePU30BaTh CYIIECTBEHHbIE MPH3HAKH MaTeMAaTUYECKUX OOBEKTOB,
MOHATHH, OTHOILIIEHUI MEXy MOHATUSAMU, (POPMYIUPOBATH ONpEIeICHHs IOHATUH, yCTaHABIUBATh
CYIIIECTBEHHBIH MPU3HAK KIACCHU(UKAIIMU, OCHOBAaHUS AN OOOOIIEHUS M CPaBHEHHS, KPUTEPUU
IIPOBOIMMOI0 aHaJIU3a;



BOCIPUHUMATh, (HOPMYIHpPOBaTh M NPeoOpa3oBBIBATH CYKICHUS: YTBEPIAHUTEIbHBIC U
OTpHILIATENIbHBIC, €IMHIYHBIC, YACTHBIE U 00IIUE, YCIOBHEIC,

BBISIBJIATE MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M TNPOTHUBOpEYUss B (PaKTax,
JAHHBIX, HAOJIOJCHUAX M YTBEPKACHUSAX, IPEJIaraTh KPUTEPHUH IS BBISIBICHUS 3aKOHOMEPHOCT e
U IPOTUBOPEYUN;

JIeNIaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JAECIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITEIIBHO JOKA3aTelbCTBA MATEMAaTUUECKUX YTBEPXKACHUN (IpsIMbIE U OT
IIPOTUBHOI0), BBICTPAMBATh APrYMEHTALUIO, TMPHUBOJUTH IMPUMEPbl U  KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKACHUS M BHIBOJIBL;

BBIOMpATh croco0 penieHus yueOHO# 3aaadyn (CpaBHHUBATH HECKOJBKO BAPHUAHTOB PEIICHUS,
BbIOMpaTh HanOoJIee MOAXOASAIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBarejbckme 1eiicTBUA:

MCIO0JIb30BAaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMS, (POPMYyIUpOBaTh
BOINIPOCHI, (DUKCHUpYIOIIME MPOTUBOpEUYHE, MpOoOJIeMy, YCTaHABIMBATh MCKOMOE U JIAaHHOE,
(hopMHpOBaTh TUIOTE3Y, APTYMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENIBHO  CIJITAHUPOBAHHBIM ~ OKCIIEPUMEHT,  HCCIENOBaHUE  IIO
YCTaHOBJIEHUIO OCOOEHHOCTEHl MaTeMaTH4ecKoro OObBEKTa, SBJICHHS, IPOLIECCa, BBISIBICHUIO
3aBUCHUMOCTEHN MeXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCaMU;

CaMOCTOSITENIBHO (OPMYIHpPOBaTh OOOOIIEHHSI U BBIBOJBI MO pe3yjbTaTaM MNPOBEAEHHOTO
HaOJIO/IEHUs, UCCIIEeI0OBaHUs, OIIEHMBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3Yy/lIbTaTOB, BBIBOJOB U
00001IEeHNI];

IIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, @ TAK)KE BBIABUraTh MPEIIOJIOKEHHS O €ro
Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmeii:

BBISBJIATh A€(UIUTHI UH(OOPMAIMK, JAaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha BOIPOC U JIS
peleHus 3a/1a4u;

BbIOMpaTh  MHGOpPMAIMIO M3  UCTOYHUKOB  PA3JIMYHBIX  THUIOB,  aHAJIU3UPOBATH,
CHUCTEMaTU3UpOBaTh U  HUHTEPHPETHPOBATH HMHPOPMALUIO  PAa3IMYHBIX BUAOB U (opM
IIPEJCTABICHMUS;

CTPYKTYpUPOBaTh MH(POPMALIUIO, IPEACTABIATh €€ B pa3IMuHbIX (OpPMax, UILUIIOCTPUPOBATH
rpaguvecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSTENBHO C(HOPMYINPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHUBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Oo0menne:

BOCIPUHUMATh M (POpPMYIMpOBaTh CYXJIEHHS B COOTBETCTBUM C YCIOBHAMHM U LEISAMU
oOI1eHus1, SICHO, TOYHO, I'PAaMOTHO BbIpaXaTb CBOIO TOYKY 3PEHHUS B YCTHBIX M IHMCbMEHHBIX
TEKCTax, 1aBaTh NOSICHEHUS 10 X0y PEIIECHNUS 3a/1aul, KOMMEHTHPOBATh OJIY4YE€HHBIN pe3yJIbTaT;

B XoJle OOCYXJEHHs 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMbl, MpPOOIEeMBbI,
pelmaeMoi 3aJauM, BBICKAa3blBaTh HJEH, HALEJICHHBIE HA IOMCK PELIEHUS, CONOCTABIIATH CBOU
CYXKJIEHHsI C CYXJIEHUSAMH JPYTrUX YYaCTHHUKOB JAUaNora, oOHapyXMBaThb pa3jiMuhe M CXOJICTBO
MO3UILMH, B KOPPEKTHOU opme (popMyarpoBaTh pa3HOIIACHsl, CBOU BO3PAKEHHUS;



MNpCACTAaBJIATL PC3YIbTAThl PCHICHUA 3ada4dd, OSKCICPUMCHTA, HCCICAOBAHHA, IIPOCKTA,
CaMOCTOSITEIIbHO BBHIOMPATh (POpMaT BBICTYIUICHHS C YU4E€TOM 3a/1a4 MPE3EHTAMN U 0COOCHHOCTEH
ayJUTOPHUU.

PeryisiTUBHbIE YHHBEPCAJIbHbIE YUeOHbIE AeilicTBUS

Camoopranu3anus:

COCTaBJIATh IUIAH, AITOPUTM pEIICHUS 3a7adyd, BBIOMpPATh CIOCOO peImeHus ¢ y4EToM
UMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh W KOPPEKTHPOBATH
BapHAaHTHI PEIICHU C Y4ETOM HOBOM WH(pOpPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAIbHbII HHTEJIEKT:

BJIQJICTh HABBIKAMH TO3HABATEIHHON pe(IeKCHH KaK OCO3HAHUSI COBEPIIAEMBIX JACHCTBUI U
MBICTIMTEIBHBIX MPOILECCOB, UX PE3YJIbTAaTOB, BIAAETh CIIOCOOAMH CAMOTIPOBEPKH, CAMOKOHTPOJIIS
mporiecca M pe3yibTara pelieHus MaTeMaTHYeCKOr 3a1a4H;

MPEIBHUIETh TPYTHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PENICHWH 3a7a4d, BHOCHTH
KOPPEKTHBBI B JICATSIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JMAHHBIX, HAHICHHBIX OIINOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE PE3Y/IbTAaTa IEJU W YCIOBHSIM, OOBSICHATh MPHUUHBI JTOCTYDKCHUS
WIA HEJOCTIKEHHS PE3ylNbTaTOB JIEATETBHOCTH, HAXOJWUTh OMIMOKY, JaBaTh  OICHKY
MPHUOOPETEHHOMY OIIBITY.

CoBMecTHaA 1€ATEJILHOCTD:

MMOHMMATh M HCIIOJIb30BaTh IMPEHUMYIIECTBA KOMAHIHOW W HWHIUBUAYAIBHOW pabOTHI TpH
pemieHNH y4eOHBIX 3aqad, TNPUHUMATh I€Jb COBMECTHOW JIESTENPHOCTH, IUIAHHUPOBAThH
OpraHU3aIMI0 COBMECTHOW pabOThI, pacmpenesisiTb BHUIbI padOT, JOTOBApPHBATHCSA, OOCYXIATh
MIPOIIeCC B pe3yabTaT pabOThI, 0000IIaTh MHEHUS HECKOJIBKHX JTFOJICH;

y4acTBOBaTh B TPYNIOBBIX (QopMax paboThl (0OCYKIeHUs, OOMEH MHEHHH, «MO3TOBBIC
HITYPMBI» U UHBIE), BBITIOJIHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU ACUCTBUS C APYTrUMHU
YJleHaMUd KOMaHbl, OLIEHWBAaTh KayeCTBO CBOEro BKJaga B OOHIMIM MPOIYKT MO KPUTEPUSM,
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

INPEIMETHBIE PE3YJIBTATbBI

K konny oOydenus B 10 kiacce oOydaromuiics MOJIy4UT CJeIylOLIUe MpeaAMETHbIe
pe3yibTaThl MO OTHACNIBHBIM TeMaM paboueill mporpammbl yueOHOro Kypca «Anrebpa W Havaia
MaTeMaTHYECKOrO aHAJIU3a»:

Yuciia 1 BBIYUCICHHUA:

cBOOOJIHO OINEpPHUPOBATH MOHATHSMM: PALMOHAIBHOE YHCIO, OECKOHEYHas MepHoandecKas
IpoOb, MPOLEHTHI, UPPALMOHAIBHOE YHCIIO, MHOXKECTBA PallMOHAIBHBIX M AEHCTBUTEIbHBIX YHCE,
MOJyJIb ACUCTBUTEIBLHOTO YUCIIA,

IPUMEHATh APOOU M MPOILEHTHI JUIsl PEHICHUs MPUKIAJHBIX 3a7jad U3 Pa3IUYHBIX OoTpaciel
3HaHUH U PEATbHOM JKU3HU;

IPUMEHATh TNPUOIMKEHHBIE BBIYMCICHMS, MpPaBUJA OKPYIJIEHUS, NPUKUIKY U OIEHKY
pe3ynbTaTa BEIYMCIICHUH;



CcBOOOJTHO OIEpPHPOBATh TOHATHEM: CTENEeHb C LEJIbIM I0Ka3aTelieM, HCIOJIb30BaTh
NOAXOAAITYI0 (OpMy 3amucH JOEHCTBUTENBHBIX YWCEN Uil PEIICHHS MPAKTHYECKHX 3a7ad |
IIPE/ICTABICHMS IaHHBIX;

cBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPAJIbHOM CTEICHH;

cBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETICHB C PAllMOHAIBLHBIM ITOKA3aTEIIEM;

cBOOOJTHO OINEpPHPOBATh NOHATHAMH: JIOTapUPM 4YHCIA, JECATUYHBIE W HaTypalbHBIC
norapuMmsl;

CcBOOOJTHO OTEPHPOBATH TOHSATHAMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHTEHC YHCIJIOBOTO
apryMeHTa;

ONEepUPOBATh NOHATUSIMU: APKCUHYC, APKKOCUHYC M apKTAHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHusi 1 HepaBeHCTBA:

CBOOOJHO ONEpPUPOBATh MOHATUSMU: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCUJIbHbBIE
YpaBHEHUS U ypaBHEHUS-CIIEJICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

NPUMEHATh Ppa3IMYHble METOJbl PEUICHUS pPalUOHAIBHBIX W JPOOHO-pallMOHATBHBIX
YpaBHEHUM, IPUMEHSITh METOJ1 UHTEPBAJIOB JUIsl pEIICHNs HEPABEHCTB;

CBOOOJHO ONEpPUPOBATH MOHITUSIMHM: MHOTOWIEH OT OJHOM NEPEMEHHOH, MHOTOWIEH C
1enbIMU K03 UIIMeHTaMH, KOPHU MHOTOYJIEHA, TPUMEHSTH JieIeHUe MHOTOUYJIeHa Ha MHOTOWIEH C
ocTaTkoM, Teopemy besy u Teopemy Buera aiis pemienus 3aaay;

CBOOOJHO  OMEpHpOBaTh MOHATHSIMH: CHUCTEMa JIMHEWHBIX ypaBHEHHMM, MaTpula,
ONPENCIUTENb MATPUIBI 2 X 2 W €ro TreOMETPUYECKUH CMBICI, HCIO0JIb30BATh CBOWCTBA
omnpenenuTenst 2 X 2 s BBIYMCIEHUS €r0 3HAU€HUs, MPUMEHSTh ONPEAETUTENN JUIsl pelieHus
CUCTEMbl JIMHEHHBIX YpPaBHEHUH, MOJIEIMPOBATh pEalibHblE€ CUTYallMd C MOMOUIbIO CHCTEMBI
JIMHEHHBIX YPaBHEHUH, UCCIEA0BATH IOCTPOCHHBIE MOJEIH C IIOMOIIBIO MaTPULl U OTIPEACIIUTENCH,
MHTEPIPETUPOBATH MIOJIYYECHHBIN PE3YJIbTaT;

WCIIOJIb30BaTh CBOMCTBA ICUCTBHUI C KOPHSIMH JIJIsl IPe0Opa30BaHUs BRIPAKCHUI;

BBIMIOJIHATE  NPEOOpa30BaHMUsA  4YUCIOBBIX  BBIPQXKEHUH, COJEpXAallUX CTEHNEHH ¢
palMOHAIbHBIM [TOKA3aTENEM;

UCIOJIb30BaTh CBOWCTBA JIOrapu(MOB Ui IpeoOpa3oBaHus Jorapu(pMUIECKUX BbIPAKEHUH;

cBOOOJIHO OTIEpUPOBATh MOHATUAMU: UPPALMOHATIbHBIE, I0KA3aTEeNIbHBIE U JIOTapuU(pMUUYECKHE
YPaBHEHHUs, HAXOOUTh MX PEIIEHUS C IOMOIIBIO PAaBHOCWIBHBIX IIEPEXOJOB WM OCYILECTBIAA
IIPOBEPKY KOPHEH;

IPUMEHATh  OCHOBHBIE  TpPUIOHOMETpUuYeckHe  (GopMylbl Ui IpeoOpa3oBaHUs
TPUTOHOMETPUUECKHUX BBIPAXKCHU;

CBOOOJTHO  ONEpUpPOBaTh IOHSATHEM: TPUIOHOMETPUYECKOE ypaBHEHHE, IPUMEHSTbH
Heo0Xx0AuMble (OPMYIIbI JUIs PELICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YpaBHEHMUI;

MO/IEIUPOBATh PeajbHbIE CUTYallUU Ha S3bIKE areOpbl, COCTABIIATh BBIPAKEHUS, YpaBHEHUS,
HEPABEHCTBA II0 YCJIOBHUIO 3aJayd, MCCIENOBaThb IIOCTPOCHHBIE MOJEIM C HCIOJb30BAHUEM
anmapara ajreOpsbl.

DOyHKUUH U TPapuKU:

CcBOOOJIHO OMNEpHpOBaTh MOHATUAMM: (YHKUMSA, cHOcOObl 3agaHMs (YHKIMH, B3aUMHO
oOpaTHble (PYHKIMH, KOMIO3MLIMA (QYHKIMH, rpaduk (yHKUUHM, BBINOJHATH 3JIEMEHTapHbIE
npeobpa3oBaHus TpagUKoOB QyHKLUH;

CBOOOJITHO OINEpUpPOBATH MOHATHSAMM: OOJACTh ONpPENENeHUs M MHOXECTBO 3HAuYCHHH
GbyHKIMHU, HYIU QYHKIUHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,;



CcBOOOJTHO OMNEpUPOBATH MOHATUSAMHU: YETHBIE M HEU€THbIE (YHKUUHU, NEPUOAUYECKHE
(GyHKIMH, TPOMEKYTKM MOHOTOHHOCTH (PYHKIMHM, MAKCUMyMbl M MHHUMYMBI (YHKIUH,
HanOoJIbIIIee U HAaUMEHbIIEe 3HaYeHNE (YHKIUU Ha IPOMEKYTKE;

cBOOOJTHO ONEpUpOBaTh TMOHATHAMU: CTENEHHAs (YHKIUS C HATypaJbHBIM M IIEJBIM
noxaszateneM, rpaduk cTerneHHoN (QYHKIMU C HaTypalbHBIM H IIEJIBIM MOKa3aTesieM, rpaduK KOpHS
N-oif creneHu Kak (PyHKIMU OOpPAaTHOM CTENEHU C HaTypaJIbHbIM IOKa3aTelIeM;

OTIEPHPOBATH TOHATHSAMH: JIMHEWHAs, KBAJApaTW4YHAs W JpoOHO-TMHEWHas (QYyHKIUH,
BBITIOJTHATE DJIEMEHTAPHOE UCCIIEI0BAHIE U TIOCTPOCHUE UX IPapUKOB;

cBOOOJTHO OTEpPHPOBATh TOHATHSIMU: TOKa3aTelbHAs W Jorapupmudeckas (yHKIUH, HUX
CBO#CTBA ¥ IpaMKu, UCIOIH30BATh UX T'PAPUKH JUIS PEIICHHUS yPaBHEHUH;

CcBOOOJTHO OIEpPHPOBATH TOHSATHSIMHU: TPUTOHOMETPUYECKAsh OKPYKHOCTBh, OIpPEICIICHHE
TPUTOHOMETPUUECKUX (PYHKIIMI YHUCIOBOTO apryMEeHTa;

UCIO0JIb30BaTh TIpaduku (GYHKIMM A7 HUCCIEOBaHUS MPOIECCOB U 3aBUCHUMOCTEH NpH
pelIeHnH 3a7a4 W3 JPYruX Yy4eOHbIX NPEIMETOB U peallbHOM KU3HH, BbIpaxaTb (opMyiaamMu
3aBHUCHUMOCTH MEX]ly BEJIMUYNHAMU;

Hauyana maTeMaTH4ecKoro aHajim3a:

CBOOOJHO ONEpUPOBATh NOHATUSIMU: apUPMeETHUecKas W TeoMeTphueckas Mporpeccus,
OeCKOHEYHO YOBIBalOIlas I'eoMeTpUyYecKasi MpOrpeccus, JUHEWHBIM M SKCIIOHEHIMAIbHBIM POCT,
(dbopMyIa CI0XKHBIX MPOIIEHTOB, UMETh MPEACTABICHHE O KOHCTAHTE;

HCIO0JIb30BaTh MIPOrPECCUU JIJISl PELISHHs] pealbHbIX 3a]jau MPUKIAIHOTO XapaKTepa;

CBOOOJHO  ONEpUpOBAaTh  TOHATUSMHU:  IOCIENOBATENbHOCTb,  CIIOCOOBI  3aJaHUS
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE W OTPAaHUYEHHBbIE MOCIEA0BATEIbHOCTH, OHUMATh OCHOBBI
3apO’KJICHUS MAaTEMAaTUYECKOT0 aHajIn3a Kak aHanu3a 0ECKOHEYHO MaJIbIX;

CBOOOJHO OIEpPUPOBATh MOHATUSMU: HENpephIBHbIC (YHKIMHM, TOYKH pa3pbiBa Tpaduka
(GhyHKIIUH, aCUMITOTHI rpadrka GyHKITUH;

CBOOOJHO OINEpUpoBaTh NOHATHEM: (QYHKIMS, HENpepbIBHAS Ha OTpe3Ke, MPUMEHSTh
CBOMCTBA HEMPEPHIBHBIX QYHKITUN JUTsl pEeIICHUS 3a/1a4;

CBOOOJHO OINEpUpPOBaATh MOHATHIMU: MepBasi U BTOpasi MPOU3BOAHbIE (PYHKIMU, KacaTeabHas
K rpaduKy QyHKIINH;

BBIYHCIISATH IPOU3BOJAHBIE CYMMBI, MPOU3BEICHHS, YACTHOTO U KOMIIO3UIUHU ABYX (DYHKIIHA,
3HATh MMPOU3BOJIHBIC ANEMEHTAPHBIX (PYHKIINIA;

UCII0JIb30BATh T€OMETPUUYECKUIN U PU3NYECKHI CMBICI TPOU3BOTHOM JUISI pEeIlIeHUs 3aau.

MHokecTBa M JT0THKA:

CBOOOJHO OMEPUPOBATH MOHATUSIMU: MHOKECTBO, ONIEPALIUU HAaJl MHOKECTBAMU;

HCIIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN almapaT JUIsl ONKUCAHUS PEAIbHBIX MPOLIECCOB U
SIBJICHUH, TIPU PELICHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB;

CBOOOJHO ONEpUPOBATh TMOHATHAMH: OIpEIeIeHHe, TeopeMa, YypaBHEHHE-CIIEACTBHE,
CBOMCTBO MaTeMaTHUECKOTO 00BEKTA, I0KA3aTEIbCTBO, PABHOCHIIbHbBIC YPABHEHHUS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

HaumenoBanue pa3aeiioB u
TEM MPOrpaMmbl

KoaudecTBO 4acoB

Bcero

KonTtpoibHbie
padoTsI

DJIEeKTPOHHbIE
(m¢poBbie)
o0pa3oBaTe/ibHbIE

pecypchbl

MHoO%ecTBO
JIEACTBUTEIbHBIX YUCEN.
MHOro4sieHsl.
PanmonanbHbie ypaBHEHHS U
HepaBeHcTBa. CHUCTEMBI
JINHEWHBIX YpaBHEHUN

24

@OyHKIMU U TpadUKH.
Crenennas GyHKIHUS C
LEJIBIM [TOKa3aTeNeM

12

Apudmernueckuit KOpeHb N-
O CTeneHH.
HppanmonanbHble ypaBHEHUS

15

[TokazarenpHas QyHKITHA.
[TokazaTenbHbIE ypaBHEHUS

10

Jlorapudmudeckas GyHKITHS.
Jlorapudmudeckue
YpaBHEHHS

18

TpuroHomerpuyeckue
BBIPAKEHUS U YPABHEHHUS

22

[TocnenoBarensHOCTH U
Mporpeccuu

10

HenpepsiBHbIC PyHKITHH.
[IpousBoaHas

20

[ToBTOpEHUE, 0000IICHNE,
CUCTEMAaTH3aIUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

136

10




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KITIACC
KoaunyecTrBo JlonoTHUTEILH
. Mara
= Tema ypoka qacoB as
= HU3yYeHHUs
2 Bcero | KP uHopmanus

T.1. Muooicecmeo oeticmeumenvuvix uucen. Muozounenvi. Payuonanbhvie ypagHeHus u HepageHcmada.

Cucmembl TUHEUHBIX YPABHEHUL

MHO3K€eCTBO, ONepaIuy HaJl

1 . 1 04.09
MHOKECTBAMU M MX CBOMCTBA

2 JHuarpammel Diinepa-Benna 1 04.09
[IpuMeHeHne TeopeTHKo-

3 MHO>KECTBEHHOTO arrapaTa Jiisl peleHus 1 06.09
3a7a4
Panmonansaele uncina. OOLIKHOBEHHBIE U

4 JECTUYHBIC IPOOU, TTPOTICHTHI, 1 06.09
OCCKOHEYHBIC MTEPUONMUECKHE TPOoOH
Panmonansueie ynciaa. OOBIKHOBEHHBIE U

5 JECATUYHBIC IPOOU, TTPOIICHTHI, 1 11.09
OCCKOHEYHBIC MTEPHUONMUECKHE TPOOH

6 [Ipumenenue npoOeii ¥ MPOLIEHTOB IS 1 11.09
penieHus MPUKJIAIHBIX 3a1a4

7 [Ipumenenne npobeli U MPOIICHTOB IS 1 13.09
penieHus MPUKIaIHBIX 3a71a4
JeicTBuTenpHbIC YKcia. PaimonaabHbIe

8 1 13.09
Y UppaIlMOHAJIbHBIC YHCIIa

9 Apj/[(bMeTI/I‘{eCKI/IC oreparuu ¢ 1 18.09
JNEHCTBUTEIbHBIMA YHCIAMU

10 MO{[YHB JEMCTBUTEIHLHOIO YHCJIA U €TO 1 18.09
CBOICTBa
[TpubnmkEHHBIE BRIYUCIICHUS, TIPaBHUIIa

11 | oxpyrieHus, NpUKHUIKA U OL[EHKa 1 20.09
pe3ynbTaTa BRIYUCICHUN
OCHOBHBIE METO/IBI PEIICHUS IIeNbIX U

12 | npoGHO-palMOHANBHBIX YpaBHEHHUH U 1 20.09

HCEPaBCHCTB




13

OCHOBHBIE MCTOAbI PCIICHUS LCIIBIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

25.09

14

OCHOBHBIE MCTOAbI PCIICHUSA LCJIbIX U
JIPOOHO-PANMOHAIBHBIX YPAaBHEHUH U
HEPABEHCTB

25.09

15

MHOro4ieHsl OT OJHON EPEMEHHOM.
Jlenenue MHOTo4YJI€Ha HA MHOTOYJIEH C
ocratkoMm. Teopema besy

27.09

16

MHorouJsieHs! ¢ [eJIbIMU
koa¢p¢punuentamu. Teopema Buera

27.09

17

Pemrenne cucrem IMHENHBIX YpaBHEHUN

02.10

04.10

18

Pemrenne cucrem NTMHENHBIX YpaBHEHUN

02.10

04.10

19

Marpuna cucTeMbl JINHEWHBIX
ypaBHeHU. OnpeneuTeNb MaTPUIIbI
2x2, ero TeOMETPUYECKUI CMBICH U
CBONCTBA; BBIYNCIICHUE €TI0 3HAYCHUS

04.10

09.10

20

Onpenenurens MaTpULBl 2X2, €ro
F€OMETPUUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIIEHUE €T0 3HAYECHUS

04.10

09.10

21

[Ipumenenue onpenenuTens s
pPELIEHUS] CUCTEMBI JIMHEHMHBIX YpaBHEHUH

09.10

11.10

22

Pemenue npukiaaHbiX 3aa4 ¢ TOMOIIBIO
CHUCTEMBI JINHEHHBIX YpaBHCHUH

09.10

11.10

23

Pemenue npukiaaHbIxX 3aa4 ¢ TOMOUIBIO
CHUCTEMBI JIMNHEHHBIX YpaBHCHUH

11.10

16.10

24

Koumponvnasa paboma:
"PayuonanvHhule ypasHeHus u
nepagencmea. Cucmemol TUHEHHBIX
ypaenenuii”’

11.10

16.10

T.2. @yukyuu u epaguxu. Cmenennas QpyHKyus ¢ yeavim nokazamenem

25

OyHK1HMS, CTIOCOOBI 3aJaHMs (PYHKIIUU.
B3aumHo o6paTHbIe (QYHKIIHH.
Kommnosunus ¢yHkimii

16.10

18.10

26

I'padux pyHKIMHM. DIEeMEeHTapHbIe
npeobpa3oBaHus rpaguKoB GyHKIUH

16.10

18.10

27

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHui ¢pyHkuun. Hymu pyHKmm.
ITpoMexxyTKH 3HAaK MOCTOSTHCTBA

18.10

20.10




Ué&rHple 1 HEUETHBIE (QYHKIIUH.

28 [lepuoanyeckue ¢pynkuuu. IIpomexyTku 1 18.10 23.10
MOHOTOHHOCTH (PYHKIIMU
MakcuMyMbl 1 MUHUMYMBI ()YHKIIHH.
29 | Hawubosbiee n HAUMEHBIIIEE 3HAUCHUE 1 23.10 23.10
(GyHKIMHU Ha TPOMEXKYTKE
Jlunelinas, KBagpaTU4YHAsI U JPOOHO-
30 5 P P 1 23.10 25.10
TUHEWHas QYHKIH
DneMeHTapHOE UCCIIEIOBAaHUE U
31 P A . 1 25.10 25.10
MOCTpPOEHHE TPAPUKOB ITHX PYHKITHHA
DneMeHTapHOE UCCIIeIOBAaHNE U
32 P A . 1 25.10 27.10
MIOCTPOEHHE IPaPUKOB ATUX QYHKIUI
Crernens cC 1eNbIM TIoKa3zareneM. bunom
33 1 08.11
Hprorona
Crernens C 1enbIM MIoKa3zareneM. buaom
34 1 08.11
Hprorona
CrenenHas GyHKINS C HATypaJIbHBIM U
35 EeJIEIM oKa3areiieM. E€ cBolicTBa 1 1 13.11
rpaduk
Koumponvnasa paooma: "Cmenennasn
36 POTLIAZ PAZ 1 1 | 1311
¢dynkyua. Eé ceoticmea u cpagpux"”’
T.3. Apugpmemuueckuii kopenv N-ou cmeneru. UppayuonaivHvle ypasHeHus
ApupmMeTnuecknii KOpeHb HaTYypaIbHOU
37 | APud oP P 1 15.11
CTETIeHU U €ro CBOMCTBA
Apudmerrnueckuil KOpeHb HaTypaJIbHOU
3g | APP oP P 1 15.11
CTETEeHU U €ro CBOMCTBA
IIpeoOpa3oBaHus YHCIIOBEIX BEIPAKEHUH,
39 | PP P 1 20.11
COJIeprKaluX CTENeHU U KOPHU
IIpeoOpa3oBaHus YHCIIOBEIX BEIPAKEHUH,
a0 | PP P 1 20.11
COJIep>KaluX CTENeHH U KOPHU
[IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHHIH,
a1 | PEORP P 1 22.11
COJIep>KalIuX CTENeHH U KOPHU
Uppanmonansueie ypaBHeHus. OCHOBHbBIE
42 METO/IbI PEIICHUS UPPALMOHATBHBIX 1 22.11
YpaBHEHUN
Wppatnmonansueie ypaBHeHUs. OCHOBHBIE
43 | MeTOJIbl pelIeHNs UpPallMOHATbHbBIX 1 27.11
YpaBHEHUI
Uppatnmonansueie ypaBHeHUs. OCHOBHbBIE
aq | PP P 1 27.11

MCTOJbI PCIICHUA UPPALUOHATIBHBIX




YpaBHEHUI

PaBHOCWIIBHBIE ITEPEXO/IbI B PELICHUU

45 . 29.11
HUPpALMOHAJIBHBIX YpaBHEHUN
PaBHOCHIIBHBIE TTEPEXO/IbI B PELICHUN

46 P P 29.11
HPpAMOHATIBHBIX YpaBHEHUHN
PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHT

47 P P 04.12
HPpAMOHATIBHBIX YpaBHEHUN
PaBHOCHIIBHBIE TTEPEXO/IBI B PELICHUN

48 p 13 04.12
HUPpAMOHATIBHBIX YpaBHEHUN
CaoiicTBa u rpaduk KOpHs N-0if CTETICHN

49 Kak (PyHKIIMH OOpaTHOU CTETIeHHU C 06.12
HaTypaJbHBIM MOKa3aTelIeM
CpoiicTBa U rpauK KOpHsI N-0i CTENEeHU

50 | xak ¢yHKIHMH OOpaTHOW CTETIEHH C 06.12
HaTypaJbHBIM MMOKa3aTeIeM
Konumponvnasa paooma: "Ceoiicmea u

51 | zpagpuk xopusa N-oit cmenenu. 11.12
Hppayuonanvnwie ypasnenun'

T.4. [lokazamenvuas ¢yuxkyus. [lokazamenvHole ypasHeHus

CreneHs C pallMOHAJIBHBIM MOKAa3aTeIEM

52 . 11.12
" €€ CBOMCTBA
CreneHb C pallMOHAJIBHBIM MOKAa3aTeIEM

53 . 13.12
" €€ CBOMCTBA
CreneHs C pallMOHAJIBHBIM MOKAa3aTEIEM

54 . 13.12
" €€ CBOMCTBA
[TokazarenpHas QyHKIMA, €€ CBOWCTBA U

55 . 18.12
rpaduk y = a

56 Hcnonb3oBanue rpaduka QyHKIUU A5 18.1
peLIeHUs] ypaBHEHU '

57 Hcnonb3oBanue rpaduka QyHKIUN A5 20,12
peuieHus: ypaBHEeHU I '
[TokazarenbHble ypaBHeHUA. OCHOBHbIE

58 METObI PELICHUS IT0Ka3aTeIbHbBIX 20.12
ypaBHEHUI
[TokazarenbHble ypaBHeHUA. OCHOBHbIE

59 METOJbI pEIICHUS ITI0Ka3aTECIbHBIX 25.12
YPaBHEHUH
[Toka3zarenbHble ypaBHeHUA. OCHOBHbBIE

60 METOJbI pEIICHUS ITI0Ka3aTECIbHBIX 25.12

YpaBHEHUH




Konmponvnas paboma:

61 "Ilokazamenvnas Qpynkyu. 1 1 27.12
Ilokazamensnuie ypasnenusn'"
T.5. Jlocapupmuuecxasn ¢hynxyus. Jlocapugp muueckue ypagnenus
62 | Pemenue 3amay. 1 27.12
63 | Jlorapudm umncna. CoiicTBa jorapudma 1 10.01
64 | Jlorapudm umncna. CoiicTBa jorapudma 1 10.01
65 | JlecsaThuHbIC U HATYpAJIBHHBIE JIOTAPH(PMBEI 1 15.01
66 | JlecsaTHuHbIC U HATYPAJIBHHBIE JIOTAPH(PMBEI 1 15.01
IIpeoOpa3oBaHye BEIpAKCHUM,
67 | DoOOP P 1 17.01
coJiepKalux jgorapudmel
IIpeoOpa3oBaHye BEIpAKCHUM,
68 | PoOOP P 1 17.01
CoJIeprKaluX Jorapudmol
[IpeoGpa3oBanue BbIpasKkeHUIN
69 peodp P ’ 1 22.01
coJieprKalux Jorapudmol
Jlorapundmudaeckas KU, e€
70 apug Py 1 22.01
CBOICTBa U rpaduk
Jlorapundmudaeckas KU, e€
71 apuch Py 1 24.01
CBOMCTBA U rpaduk
Hcnonb3oBanue rpaduka KLU IS
72 pacika YHKLIH A 1 24.01
pelIeHrs ypaBHEHU N
Hcnonb3oBanue rpaduka KLU IS
73 pacika YHILIH A 1 29.01
pelIeHrs ypaBHEHU N
Jlorapudmuueckre ypaBHEHHUSI.
74 OCHOBHBIE METOJIBI PEIICHUS 1 29.01
Jorapu(MUUECKUX ypaBHEHHI
Jlorapudmuueckre ypaBHEHHUSI.
75 OCHOBHBIE METOJIBI PEIICHUS 1 31.01
JIorapu(MUYECKUX ypaBHEHHIA
Jlorapudmuueckue ypaBHEHUSI.
76 OCHOBHBIE METO/IbI PEILICHUS 1 31.01
JIorapu(MUYECKUX ypaBHEHHIA
PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
77 PEXOARL B P2 1 05.02
JIorapu(MUYECKUX ypaBHEHHMA
PaBHOCUIIBHBIE TIEpPEXOIbl B PELICHUU
78 PEXOARL B DX 1 05.02
JIorapu(MUYECKUX ypaBHEHHMA
Konmponvnas paboma:
79 "Jlozapughpmuueckan ynkyus. 1 1 07.02
Jozapughmuuecxkue ypaenenusn'




T.6. Tpuconomempuueckue 8olpadcenus u ypagHeHus

Cunyc, KOCHHYC, TAHT€HC U KOTAHT€HC

80 y ‘ 1 07.02
YHCIIOBOTO apryMeHTa
Cunyc, KOCHHYC, TAHT€HC U KOTAHT€HC

81 4 4 1 12.02
YHCIIOBOTO apryMeHTa
ApKcHHYC, apKKOCHHYC U apKTaHTEHC

g | /PrOMHYC @ yenap 1 12.02
YHCIIOBOTO apryMeHTa
ApKcHHYC, apKKOCHHYC U apKTaHTEHC

g3 | DRCWHYE, ADHKOCHIYE HAP 1 14.02
YHCIIOBOTO apryMeHTa
TpuronomeTpuyeckas OKpy>KHOCTb,

84 oIpeaeIeHue TPUrOHOMETPUUCCKUX 1 14.02
(YHKIIUN YUCITOBOTO apryMeHTa
TpuronomeTpuyeckas OKpy>KHOCTb,

85 oIpeaeIeHue TPUrOHOMETPUUCCKUX 1 19.02
(YHKIIHNA YUCITOBOTO apTryMeHTa
OCHOBHBIE TPUTOHOMETPHUUECKHUE

86 P P 1 19.02
hopmysI
OCHOBHBIE TPUTOHOMETPHUUECKHUE

87 P p 1 21.02
hopmysI
OCHOBHBIE TPUTOHOMETPUUECKHE

88 P P 1 21.02
hopmyIsI
OCHOBHBIE TPUTOHOMETPUUECKHE

89 P P 1 26.02
hopmyIsI
IIpeoOpa3zoBanre TPUTOHOMETPUUECKUX

go |  peovpasol P P 1 26.02
BBIpaKEHUI
IIpeoOpa3zoBanre TPUTOHOMETPUIECKUX

g1 |  PeOOPIO P P 1 28.02
BBIpaKEHUI
IIpeoOpa3zoBanre TPUTOHOMETPUUECKUX

g | | PEOOPI P P 1 28.02
BBIpaKEHUI
IIpeoOpa3zoBanue TPUTOHOMETPUUECKUX

g3 | | PeOOPI P P 1 04.03
BBIpaKEHUI
Permtenue TpUroHOMETPUUECKUX

94 P P 1 04.03
ypaBHEHUI
Pemtenue TpUroHOMETPUUECKUX

95 P P 1 06.03
ypaBHEHUI
Pemienne TpUroHOMETPUUECKUX

96 P P 1 06.03
ypaBHEHUI
Pemienne TpUroHOMETPUYECKUX

97 P P 1 11.03
ypaBHEHUI




Pemienne TpuroHoMeTpUYECKUX

98 P P 1 11.03
ypaBHEHU M
Pemienne TpuroHoMeTpUYECKUX

99 P P 1 13.03
ypaBHEHU M
Perrenne TpuroHOMETpUYECKUX

100 . 1 13.03
ypaBHEHUU
Konmponvnasa paboma:

101 "Tpuzonomempuueckue 8vIpaxceHus u 1 1 18.03
mpuzonomempuueckue ypasnenus'

T.7. Ilocnedosamenvrocmu u npozpeccuu

[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS

102 | mocnemoBaTenbHOCTEH. MeTos 1 18.03
MaTeMaTH4YeCKON MHIYKIIUH
MoOHOTOHHBIE U OTpaHUYCHHBIC

103 | mnocnenoBatensHOCTU. McTOpHA aHanmn3a 1 20.03
OECKOHEYHO MaJIbIX

104 | Apudmerrueckas nporpeccus 1 20.03

105 | T'eomerprueckas nmporpeccus 01.04
beckoneuHno yobiBaromas

106 yo HI 1 01.04
r€OMETPUYECKAs IPOrPECCUS
Cymma OeckoHEYHO yObIBaroIen

107 ™ . Y o 1 03.04
F€OMETPHUUYECKON MPOTPECCUU
JIMHEWHBIN U SKCIOHEHIIMATIbHBIA POCT.

108 1 03.04
Yucno e. @opmyina CIOKHBIX MPOILIEHTOB
JIMHEWHBIN U SKCIOHEHIIMAJIbHBINA POCT.

109 1 08.04
Yucno e. DopMyia CI0KHBIX IPOLEHTOB
Hcnonp3oBanue nporpeccuu is

110 | peuieHus peanbHBIX 3a7a4 HPUKIATHOTO 1 08.04
Xapakrepa
Koumponvnasn paboma:

111 P P 1 1 | 10.04
"Ilocneoosamenvrnocmu u npozpeccuu'’

T.8. Henpepuwignvie ¢hynxyuu. Ilpouzsoonas

112 | HemnpepbiBHBIE (QYHKIIUU U UX CBOMCTBA 1 10.04
Touka pa3pbiBa. ACUMITOTHI rpa)uKOB

113 pv P pad 1 12.04
GbyHKIHMA
CaoiicTBa KI[M{ HENPEPHIBHBIX HA

114 Py bep 1 12.04
OTpE3Ke
CaoiicTBa KI[M{ HENPEPHIBHBIX HA

115 Py pep 1 15.04
OTpE3Ke




MeTto 1 MHTEPBAIOB I PEIICHUS

116 A p AP 1 15.04
HEPaBEHCTB
MeTto 1 MHTEPBAIOB JJIs PEIICHUS

117 A p AP 1 17.04
HEPaBEHCTB
MeTto 1 MHTEPBAIOB I PEIICHUS

118 A p AP 1 17.04
HEPaBEHCTB
IIpnMeHeHne CBOMCTB HEMPEPHIBHBIX

119 p . pep 1 19.04
GYHKIWH UL penIeHs 3a1a4
IIpnMeneHre CBOMCTB HEMPEPHIBHBIX

120 p . pep 1 19.04
GyHKIMM 015 pereHus 3aaa4

121 | TlepBas u BTOpas Mpou3BOAHBIC (DYHKIIUH 1 22.04
Omnpenenenne, reOMETPUUECKUNA CMBICI

122 ped B p 1 22.04
MIPOU3BOTHOM
Omnpenenenne, GU3NIESCKUN CMBICTT

123 pedl . (1) 1 24.04
MIPOU3BOTHOM
VYpaBHeEHHE KacaTeIbHON K Ipaduk

124 | P paguxy 1 24.04
byHKIIAN
VYpaBHeHHE KacaTebHON K Ipaduk

125 p p (b y 1 27.04
byHKIIAN

126 | Tlpow3BoaHBIC dTIEMEHTAPHBIX QYHKITUN 1 27.04

127 | Tlpou3BoaHBIC dTIEMEHTAPHBIX QYHKITUN 1 02.05
IIpousBogHass CyMMBI, TPOU3BEICHNS,

128 p a ™ p a . 1 02.05
YaCTHOTO ¥ KOMITO3UIIMK (PYHKITHI
IIpousBogHass cyMMBI, TPOU3BEICHNS,

12 | ' POMIBOHAL CyMMBL TIPOHSBEICE 1 08.05
YaCTHOTO ¥ KOMIIO3UIIUU (PYHKITHI
IIpousBoaHass CyMMBI, IPOU3BENCHNS,

130 p a ™ P a . 1 08.05
YaCTHOTO ¥ KOMITO3UIIMK (PYHKITHI

131 | Kommponvnas paooma:"Ilpouzeoonan’ 1 1 15.05

T.9. [losmopenue, 060bwenue, cucmemamuzayusi 3HaHUll

IToBTOpEHHE, 0600I11ICHNE,

132 p B . 1 15.05
CHCTEMAaTHU3aIUs 3HAHUH.

133 | Hmozoeas konmpoavhaa paboma 1 1 20.05

134 | Hmoczoeasn konmpoavHas paboma 1 1 20.05
IToBTOpEHne, 060011IeHNE,

135 p HeHH 1 22.05
CHCTeMaTH3alus 3HaHuH
IToBTOpEHue, 06001IIeHNE,

136 P HHer 1 22.05
CHCTeMaTH3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 136 10
ITPOI'PAMME
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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yuebHOro Kypca «Anredpa U Havajla MaTeMaTHYECKOIo
aHanu3a» 0a3oBOro ypoBHs st oOydaromiuxcs 10 —11 knmaccoB pazpaboTaHa Ha
ocHOBe DenepalbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIAPTa CPETHETO
oOmero oOpa3oBaHus, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmuzanusi mporpaMMbl 0OecCTIeUMBAECT OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSMHU, COCTABISIONIUMH OCHOBY JJISi CAMOPA3BHUTUS M HEMPEPHIBHOTO
00pa30BaHus, LEJIOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH O0yUYAIOIITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajsa MaTeMaTHUYECKOrO aHaU3a» SIBJISETCS OJHUM U3
HaumOoJiee 3HAYMMBIX B TMPOrpaMMe CTapIIed IIIKOJIbI, IOCKOJBKY, C OJHOM
CTOPOHBI, OH OO0ECICYMBAECT HWHCTPYMCHTAJIBbHYIO 0a3y JUIsl HW3YYCHHS BCEX
€CTCCTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOM CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKTHOE MBIIUICHUE YYalluXcs Ha YpOBHE, HEOOXOAMMOM JUIsl OCBOEHUS
KypcoB HH(pOPMATHUKH, OOLIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydJalllhecs OBJIAJIEBAIOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopas (GOpMYJIUPYET CBOH JOCTUKEHUSI B MaTeMaTU4YeCKO opme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHaIN3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJICHUSI 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWUH, TOHUMAHUS
OCHOBHBIX TEHJIEHIIMA HKOHOMHUKM U OOIIECTBEHHOW >KM3HU, TIO3BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajcHHE
a0CTpaKTHBIMU ¥ JIOTHUYECKH CTPOTMMHU MAaTEMAaTUYECKUMH KOHCTPYKIUSIMHU
pa3BHBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKJICHUS, UCTIOIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHUe U
aHaAJIOTHI0, POPMUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/me n3yuenus
anreOppl W HavYal MaTEMaTHYECKOTO aHaiM3a B CTaplIed IIKOJEe ydJalluecs
MOJIYYatOT HOBBIM ONBIT pEHICHUS MPUKIATHBIX 3a/lady, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOl peajbHBIX CUTYallMd W WHTEPIPETAIHUH
MOJIYYCHHBIX  PENICHWH, 3HAKOMATCS C  NpUMEpPaMH  MaTeMaTUYECKUX
3aKOHOMEPHOCTE B TpUpOJE, HAyKe W B HCKYCCTBE, C BBIJAIONIUMUCS
MaTEeMaTUIECKUMU OTKPBITHSIMHU M X aBTOPAMH.

Kypc obnagaeT 3HAUMTENBHBIM BOCHUTATEIBHBIM TOTEHIIMAIOM, KOTOPBIM
peanusyeTcs Kak depe3 y4deOHbI Marepuall, cocOOCTBYIOIMINI (OPMHUPOBAHUIO
HAy4YHOTO MHPOBO33PCHHS, TaK W dYepe3 chenuduky ydeOHOW AesTEIBHOCTH,



TpeOyromen CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, MPOAOJKUTETBHOU
KOHIIEHTPAIIMM BHUMAHUS U OTBETCTBEHHOCTH 34 MOJIYYECHHBIN pEe3ybTar.

B ocnoBe Mmetonuku oOydeHHsT aireOpe W HadallaM MaTeMaTH4eCKOro
aHaJu3a JISKUT JEATeIbHOCTHBINA MPUHIIUI O0YYEeHUSI.

CtpykTypa  Kypca «Anrebpa M Hayajla MAaTeMaTHUYECKOrO aHalIu3a»
BKJIIOYAET CIEAYIOLIIUE COJEpKATEIbHO-METOANYECKHE JuHuu: «Yucna wu
BBIYUCIICHUA», «DyHKIMU U rpadukn», «YpaBHEHUs U HepaBeHCTBay, «Hauama
MaTeMaTH4YeCKOro aHaiauza», «MHoOXkecTBa U JIOTMKa». Bce OCHOBHBbIE
COAEPKATETbHO-METOAMYECKUE JIMHUU H3Yy4aloTCs HAa NPOTSKEHUHU [BYX JIET
oOy4eHus B cTaplied IIKOJIe, €CTECTBEHHO JIOMOJIHSIS APYT JIpyra U MOCTETIEHHO
HACHIIIAsICh HOBBIMM TeMaMHM W  pasjaenamu. JlaHHbIH Kypc  sIBIsETCS
UHTETPATUBHBIM, TIOCKOJIbKY OOBEIMHSIET B cebe cojepkaHue HECKOJIbKUX
MaTeMaTHYEeCKUX TUCHUIUIMH: anreOpa, TPUTOHOMETPHUSI, MAaTEMaTUUEeCKUN aHaJIN3,
Teopusi MHOXkeCcTB U Jp. [lo Mepe Toro kak yuamiuecsi OBIafeBalOT BcE Oosee
IIUPOKUM MaTEMAaTHYECKUM aImapaToM, Y HUX MOCIEI0BATEIbHO (GOPMUPYETCS U
COBEpILICHCTBYETCSI YMEHHE CTPOUTh MATEMAaTUYECKYI0 MOJIENb peaJbHOU
CUTyalluu, TPUMEHATh 3HaHMs, TIOJy4YeHHBIE B Kypce «Anrebpa M Hauaja
MaTEMaTUYECKOT0 aHaju3a», JUJIs PElIeHHUs] CaMOCTOSITENIbHO CPOpMyITUpPOBAaHHOM
MaTeMaTHYECKOH 3a/1auu, a 3aTEM UHTEPIPETUPOBATH MOIYUYEHHBIN PE3YJIbTaT.

CopnepxaTtenbHO-MeTOANYECKAsA JTUHUS «YUucaa W BBIYMCICHUS» 3aBEpIIACT
(bopMHUpOBaHUE HABBHIKOB MCIOIB30BAHUS JIEHCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4YaToO B OCHOBHOM mIKkojie. B crapmieil mikoiie ocoboe BHUMaHUE yAeNseTcs
(GbOpMHUPOBaHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B ceOs
UCIIOJIb30BaHUE DPA3IUYHbIX (OPM 3amucCu JIEWCTBUTEIBHOTO 4YHCIA, YMEHHE
pallMOHAJBLHO BBINOJHATh JEWCTBUS C HUMH, JelaTh MPUKUAKY, OLEHHUBATh
pesynbrar. OOywaromuecs TOMYyYalOT HaBBIKM NPHOTMKEHHBIX BBIUKCICHUH,
BBITIOJIHCHUSL JICUCTBUH C YHMCIIaMH, 3allMCaHHBIMH B CTaHIApTHOW ¢opme,
HCMOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BBIPAXKECHUM.

JIuans «YpaBHEHHS] M HEPABEHCTBA» PEAIM3YETCS] HAa NPOTSHKEHWH BCETO
oOydeHHsI B CTapuiedl IIKOJIe, MOCKOJIbKY B KaXIOM pa3jelie MpOorpaMMbI
MIPETYCMOTPEHO pEIICHUE COOTBETCTBYIOMUX 3amad. OOydaroniuecs: oBlaJeBalOT
Pa3IMYHBIMU METOJAaMHU PELUICHUS LEJbIX, PAlUOHAIBHBIX, WPPALUOHAIBHBIX,
MOKA3aTeNbHBIX, JIOTApUOMHUYECKUX ¢  TPUTOHOMETPUYECKUX  ypaBHEHUH,
HEPABEHCTB U UX cUCTEM. [loiTydyeHHbIE YMEHHS UCTIOIB3YIOTCS PU UCCIEA0BAHUN
(GYHKIIMHA ¢ TIOMOIIBI0 TPOU3BOJIHOM, PEIICHHH TPHUKIAIHBIX 3aad W 3a7ad Ha
HAaXOXJCHUE HauOONBIINX W HANMEHBIINX 3HaYeHWH GQyHkmun. JanHas
colep)KaTenbHas JIMHHS BKIOYaeT B ce0s Takxke (HOpMUpOBaHHE YMEHHM
BBITIOJIHATh pacy€thl 1o ¢opmyliaMm, NpeoOpa3oBaHUsl LEJbIX, PALUOHAIBHBIX,
WPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXE BBIPAKECHU,



collepKallluX CTeNeHu W Jiorapudmsl. brarogaps uU3ydeHHUIO anredpanyecKkoro
Marepuajla  NPOUCXOIUT  JaJIbHEWIIee  pPa3BUTUE  AITOPUTMUYECKOTO U
a0CTPAKTHOTO MBIIUICHUST y4yaluxcs, (OPMUPYIOTCS HaBBIKU JIETYKTHUBHBIX
paccyknaeHuid, paboTbl €  CHUMBOJBHBIMH  (opMamu,  NpPEACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCHMOCTEH B BHJIE PABEHCTB W HEpPAaBEHCTB. AJjre0Opa
npearaet 3¢G(EKTUBHbIE HMHCTPYMEHTHI JJIsI PEIICHUS MNPAKTUYECKUX U
€CTEeCTBEHHO-HAYYHBIX 3aJ]a4, HAIJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
A3bIKa HAYKH.

CopepxarenpbHo-MeToAnYeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NeperieTaeTcsl ¢ IPYruMu JIMHUSAMU Kypca, OCKOJIbKY B KAKOM-TO CMbICIIE 3aJ1aET
MOCIIEI0BATEIbHOCTh U3YUYCHUS MaTepuana. Nzydyenue CTETIEHHOM,
MOKa3aTeIbHOM, JJOrapu(pMUIECKON U TPUTOHOMETPUUECKUX (DYHKIIUHI, UX CBONCTB
U rpaduKoB, UCIOIB30BaHUEe (PYHKIUMA ISl PEIICHUS 3a7ad U3 APYruX y4eOHBIX
NPEIMETOB U PEAbHOM >KM3HU TECHO CBSI3aHO KaK C MAaTeMaTHUYECKUM aHAJIU30M,
TaK U C pEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM OGonblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCHUMOCTH MEXKIY
pa3IMYHBIMU BEJIMUYMHAMH, HCCIIEJA0BATh IMOJyYeHHbIe (YHKIIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofepkaTeabHON TUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHATUTHYECKOH, rpadudeckoil u cioBecHOW. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO aJTOPUTMHUYECKOTO MBINUJICHUS, CIOCOOHOCTH K
0000IIEeHNIO U KOHKPETHU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHass n1uHUS «Haudama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYr KaKk MaTeMaTH4YEeCKUX, TaK U MPUKIAJHBIX 33724,
JOCTYIHBIX 00YYaroNIUMCs, y KOTOPBIX MOSBISETCS BO3MOXKHOCThH MCCIIEOBATh U
cTpouth Tpaduku GYHKIUH, ONpeAcssITh WX HauOOIbIINE W HAUMCHBIINEC
3HAUEHUs, BBIYUCIATH IUIOMANU (Guryp u oObEMBI Ted, HAXOAUTH CKOPOCTH H
yCKOpeHus TmporeccoB. JlaHHas colepkaTenbHasi JIMHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IOCTPOCHUSI MAaTE€MAaTHYECKUX MOJENIe pealbHbIX CUTYalluH,
HaXO0XJICHUSl HAWJIY4YIlIETO PEIICHUSI B MPUKIAIHBIX, B TOM YHUCJIE COIMAIBHO-
SKOHOMUYECKHUX, 3aJlayax. 3HAKOMCTBO C OCHOBAMHM MAaTe€MaTHYE€CKOIO aHaJIn3a
CHOCOOCTBYET pa3BUTHIO a0CTPAKTHOTO, (POPMAIBHO-IOTMYECKOTO M KPEaTUBHOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHUU pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HaykKe, TEXHMKEe M HUcKyccTBe. OOydarommecs Yy3HAIOT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXKECTBA U JIOTMKa» B OCHOBHOM
MOCBSILIEHA  JJIEMEHTaM  TEOPUHM  MHOXECTB.  [€0peTHKO-MHOKECTBEHHbIE
MPEACTaBICHUS MPOHU3BIBAIOT BECh KypC IIKOJbHOW MAaTeMaTUKU U MpeiararoT



HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINI BCE pa3enbl MaTEMAaTUKU U €€
MIPUJIOKEHUM, OHU CBA3BIBAIOT PA3HbIC MAaTEMAaTUYECKUE AUCLUIUIMHBI B €IUHOE
nenoe. IloaroMy BakHO AaTh BO3MOXKHOCTH IIKOJBHUKY IOHMMAaTh TEOPETUKO-
MHOJKECTBEHHBIN SA3bIK COBPEMEHHOM MAaTeMaTUKM M UCIOJIb30BAaTh €ro i
BBIPAYKEHUS CBOUX MBICIIECH.

B kypce «Anrebpa u Hauajga MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TaKXK€ OCHOBBI MAaTeMaTUYECKOI'0 MOJIECIMPOBAHUA, KOTOPbIE IPU3BAHbI
c(hopMHpPOBaTH HABBIKK OCTPOEHUS MOJENIEH peabHbIX CUTYaIUi, UCCIIEeT0BAHUS
TUX MOJEJIEH C NMOMOIIbIO almnapara ajreOpbl U MAaTeMaTUYECKOrO aHalu3a |
UHTEPIIPETallMU ITOJYYEHHBIX PE3yibTaToB. Takue 3aJaHus BIUICTEHBl B KaXKJbIU
U3 pa3AerioB IPOrpaMMBl, ITOCKOJIBKY BECh MaTe€pUall Kypca IUPOKO UCIIOIb3YETCs
JUI pelleHus NMPUKIAAHbIX 3aaa4. [Ipu pemeHun peanbHbIX NMPAKTHYECKUX 3a]a4
yyaliuMecs pa3BUBAIOT HAOJIIOATENBHOCTb, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJIb30BaTh AHAJIOTHIO, 0000IIaTh U KOHKPETH3UPOBAThH
npobsemy. JlesTenbHOCTh M0 (OPMHPOBAHUIO HABBIKOB PEIICHMS MPUKIAIHBIX
3aJa4 OpraHM3yeTcsl B MPOLIECCE M3YyUEHHUs BCEX TeM Kypca «Anredpa um Havana
MAaTEMAaTUYECKOTO aHAIIN3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IVIAHE

B yueOHOM mmIaHe Ha HW3yYeHHE Kypca aireOpbl M Hadall MaTeMaTHYeCKOTO
aHanm3a Ha 0a30BOM ypOBHE OTBOAMTCS 3 yaca B Henxelro B 11 kiacce, Bcero 3a
roj ooyuenust — 102 gaca.



COAEPKXAHHUE YYEBHOI'O KYPCA

11 KJIACC

Yucia v BbIYMCICHUS

Harypanbnsbie u nensle yucina. [IpuzHakyu 1enMMoCcTy LENbIX YUCEIL.

CreneHb ¢ palnOHabHBIM TTOKa3aTeneM. CBOMCTBA CTENEHHU.

Jlorapudm umucina. JlecssTHUHbIC U HATYpaIbHBIE JOTapU(MBI.

YpaBHeHUS ¥ HEPABEHCTBA

[IpeoGpa3zoBaHre BbIPAXKEHUI, COACPIKAIINX JOTrapHUPMBI.

[IpeoGpa3zoBaHre BBIpAKEHUN, COJEpKAIIUX CTEIEHU C PalMOHAIbHBIM
NIOKa3aTeNEM.

[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[TokazaTenpHbIC YPABHEHUS U HEPABEHCTRBA.

Jlorapudmudeckue ypaBHEHHUSI 1 HEPABEHCTBA.

Cucrtembl JTMHEWHBIX ypaBHEHUM. PellleHre MPUKIAIHBIX 337a4 C MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHUM.

CucTemMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHHUI 1 HEPABEHCTB.

[IpumeHeHnne  ypaBHEHMH, CHUCTEM W  HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3a/lad M 3aJad U3 Pa3JIMYHbIX OOJacTell HaykKu U peasbHOMU
KU3HU.

DOyHKUUH U TPaPUKH

Oynknus.  [lepuogmveckne  pyHkmuu. IIpoMexXyTkMm  MOHOTOHHOCTH
dbyHkIEHM. MakCUMyMbl U MUHUMYMBl (QyHKIHH. Hanbonbiliee u HauMEHbIIIEE
3HaueHue (QYHKIIMH Ha IPOMEXKYTKE.

Tpuronomerpuyeckue GyHKIIUU, UX CBOMCTBA U rpadHKH.

ITokazarenbHas u orapudmMudeckas QPyHKIIUHA, UX CBOWCTBA U TpaduKH.

Hcnonp3oBanue rpa@ukoB QPyHKIUI JUIsl pelieHrs YPaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonb3oBanue rpadukoB (YHKIUI IS HCCIEIOBAaHUS MPOIIECCOB H
3aBUCUMOCTEH, KOTOpPHIE BO3HUKAIOT NPH PEHICHUU 3a7ad U3 JAPYTUX YYEOHBIX
MPEIMETOB U PEAIIbHOM KU3HHU.

Hayajia maTeMaTH4ecKOro aHajau3a

HenpepoiBubie GyHKIuu. Metoq MHTEPBAIOB ISl PEIICHUS] HEPABEHCTB.

[Iponsponnass ¢yakuun. ['eomerpudeckmii u  QU3NUYECKUN  CMBICIT
MIPOU3BOJHOM.

[IpousBonHbie  3nmeMeHTapHbIX  (QyHKUUNA.  DOpMysdbl  HAXOKACHUS
MIPOU3BOJIHON CYMMBI, TPOU3BEICHUS U YACTHOTO (DYHKIUH.



[IpumeHeHne mMpou3BOAHON K UCCIIENOBaHUIO (YHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenne HanOonblIero 1 HAaMMEHbUIEro 3HaYeHUs! GyHKIUU Ha
OTpE3Ke.

[IpuMeHeHne NPOW3BOAHOM Ul HAXOKJICHUS HAWIY4dlIEro pPELICHUsS B
NPUKIAJHBIX 3ajayax, A OIPENCIIEHUs CKOPOCTH IpoLecca, 3aJaHHOIo
(bopMyIoi niaK rpaduKoOM.

[lepBooOpa3znas. Tabiuia nepBoOOpa3HbIX.

Wurerpan, ero reoMeTrpuuyeckud u (uU3MUYEeCKUd cMbIca. Boluucnenue
uHTerpana no ¢popmyne Hetorona—JleitoHuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OOecleunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeHEero o011ero o0pa3oBaHus CAEAYIONIUX JIUYHOCTHBIX,
METaIpeIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPAMMbl y4eOHOTO TpeameTa
«MatemaTuka» XapaKTepHU3yITCs:

I'paxxnaHckoe BOCIIMTAHHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUU O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SIBJICHUH,
OpoLEeyp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

[TarpuoTnyeckoe BocnuTaHuE:

c(hOopMHUPOBAHHOCTHIO POCCUICKON IPaskIaHCKON UIEHTUYHOCTH, YBAXKEHHUS K
MPOIIOMY U HAaCTOSIILIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
TOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K WCTOJIb30BAaHUIO ITHX JOCTIKEHHH B JIPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HAaHHEM TTYXOBHBIX HEHHOCTEN POCCUKCKOTO HapOJ1a;
c(hOpMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKMM OTHOIIEHHEM K MHUpPY, BKJIIOYAs 3CTETUKY MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIIEHHN, pacCyXICHUN;
BOCIIPUMMYHUBOCTHIO K MATEMaTUUYECKHUM aCIIeKTaM pa3WyHbIX BUJIOB UCKYCCTBA.

®du3nyecKoe BOCIIUTAHHUE:

c(hOpMHUPOBAHHOCTHIO YMCHHS TIPUMEHATh MAaTeMaTHUYCCKUE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas buznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENBHOCTBIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIO0JIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENBHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOP
Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caMO00pa30BaHUI0 HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, TOHUMAaHUEM BIUSHUSA
COLIMAJIbHO-?KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEeHTaluell Ha TNPUMEHEHHE MaTeMaTHYeCKUX 3HAHMM ISl peleHus 3aaady B
0o0JacTH OKpy’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNKOB U OIIEHKH UX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH CpeJIbl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKu MW  OOIIECTBEHHOW NPAKTUKHU, TOHUMAHHEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4ellOBEYECKON JesTEeIbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS ILMBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTEeMaTUKAd M MaTeMaTH4YeCKOW KYyJIbTYpOM Kak CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYIIECTBISTh MPOEKTHYIO M HCCIEAOBATEICKYIO NIeATeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0euUcCmeUsAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vhuusepcanvnvlie  nosmasamenwvHwvle  Oelicméusi, — 0Oecneyusaom
Gopmuposanue 0A308blX KOSHUMUBHBIX NPOYECCO8 00yuaruuxcs (oceoenue
Memo008  NO3HAHUSL — OKpyJcarowe2o  Mupa,  HpuMeHeHue  J02UYeCKUX,
uccie008amenbCKux onepayuil, ymeHuil pabomams ¢ uHgopmayuetr).

ba3oBble slornueckue NenNCTBUS:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MAaTEMATHYECKUX
O0BEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYIHPOBATH
OmnpeNesiecHUs]  MOHSTHM;  yCTaHABIMBAaTh  CYIIECTBEHHBIM  IPHU3HAK
KJ1IaccuuKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEOOpPa3OBBIBATh  CYKICHUSA:
YTBEPAUTEIbHBIE W OTpHUIATENbHbIC, €IWHUYHBIC, YACTHBIE M OOIIHUE;
YCIIOBHBIE;

BBIABJIAITH ~ MAaT€MaTU4YeCKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U WU
npoTuBopeursi B (aKTaxX, [aHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npearaTb  KpUTEpUM Ul BBIABICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JeJ1aTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
VHJYKTUBHBIX YMO3AKJIFOUCHUHN, YMO3AKIIFOYEHHUN 110 aHAJIOTUU;
IIPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTenbCTBa MaTeMaTHYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTAIHIO,
OPUBOJUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYXKJICHUS U BBIBOJIBI;

BbIOMpATh CMOco0 pelieHus y4eOHOW 3amaud (CpaBHUBATH HECKOJBKO
BApMAHTOB pEIICHHs, BBHIOMpATh Hauboyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEJIbHO BBIJEICHHBIX KDUTEPHUEB).

ba3oBrie HCCIICO0BATCIbCKUC )Ief'ICTBI/ISI:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIICIOBATCIIBCKUNA MHCTPYMEHT TO3HAHUS;
GopMyTUpOBaTH BOMPOCHL, (PUKCHUPYIONINE MPOTHBOpPEYHE, IMPOOIEMY,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMMO3HIINIO, MHEHUE;

POBOJIUTH CaMOCTOSITEITLHO CIUTaHUPOBaHHBIH AKCIIEPUMEHT,
UCCIIEJIOBAHUE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SIBJICHUS, TMPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, TIPOIICCCAMU;

CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO PE3yJbTaTamM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MIOJTYYE€HHBIX PE3YIbTATOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOIECCa, a TAKXKE BBIJBHUTaTh
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISBJIATh AeUInThl WHGOPMAINH, JAaHHBIX, HECOOXOIUMBIX /I OTBETa
Ha BONPOC U JUISI PEUICHHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJU3HPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IUYHBIX BUJOB U (DOPM MpEACTABICHNUS,

CTPYKTYpHpPOBaTh WH(OpMAIUIO, IPEACTABIATH €€ B pa3lIuYHBIX (hopmax,
WJUTIOCTPUPOBATH rpadUuecK;



e OIIEHUBATH HAAEKHOCTD uHbOpMaIuu 110 CaMOCTOSATEIBHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvhvie  KOMMYHUKamueHwvle  Oelicmeus, obecneuusaom

ChOPMUPOBAHHOCINL COYUATLHBIX HABLIKOE 00OYUAOUUXCAL.

OO6menue:

e BOCIPUHUMATL ¥ (QOPMYIHPOBATH CYXKICHHUS B COOTBETCTBHHU C
YCIOBUSMH M LETSIMU OOIIECHHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3pEHHUS B YCTHBIX M IMHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS TIO
XOJy pEIICHUS 3a]1a4l, KOMMEHTHPOBATh IMOTYYCHHBIA PE3YIIbTAT;

e B X0JI¢ OOCYXKJIEHUS 3a/1aBaTh BOIIPOCHI IO CYIIIECTBY 00CYK/1aeMOI TEMBI,
IpOOJIEMBI, pelIacMoi 3aJa4r, BRICKA3bIBATh UJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS; COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUSAMH JIPYTHX
YYAaCTHUKOB JIHAJIOTa, OOHAPY)KMBATh Pa3jU4Me M CXOACTBO IO3WIIHI; B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

e TMPEACTABIATH  PE3yJAbTaThl  pEIIeHHs  3aJayd,  JIKCIIEPUMEHTAa,
UCCJIEIOBAHUsA,  TPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  ¢opmar
BBICTYIIJICHUS C Y4ETOM 3aJ1a4 MPE3CHTALMHN U OCOOCHHOCTEHN ayTUTOPUH.

CoTpynHHYECTBO:

e TOHMMaTh W  WCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIUBHYaILHOW paOOTHI MPHU PEUICHUH YIeOHBIX 3a]1a4; MPUHUMATh [T
COBMECTHOW JIEATETHbHOCTH, IUIAHHUPOBATh OPTaHHU3AIMIO COBMECTHOMN
paboThI, pacrpenensiTh BUABI pabOT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
¥ pe3ysIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;

e Y4aCTBOBATh B IPYMIOBBIX (popMax paboThI (0OCYXICHHS, 0OMEH MHECHH,
«MO3TOBBIE INTYPMBI» W WHBIC); BBINOJHATH CBOIO YacTh pabOTBI U
KOOPDJMHUPOBATh CBOW JCHCTBHS C JPYrUMH UICHAMH KOMAaHJbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIUH MPOIYKT IO KPHTEPHSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

3) Vuusepcanvnvie  pezynamueHsie Oeticmaus, obecneuusaiom
Gdopmuposanue cMblCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranuzanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHUS 3aJa4i, BEIOUPATh CIIOCO0 PEIIeHUs C
y4ETOM MMEIONITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PEIICHUN C Y4ETOM HOBOM WH(MOpMAITUH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TIO3HABATEIBHOW pedIeKCHH KaK OCO3HAHHS
COBEpIIAEMbIX JIEUCTBUN U MBICIUTENbHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIOCOOAMU  CAaMONPOBEPKH, CAMOKOHTpPOJS Mpolecca U
pe3yibTaTa peuieHrus MaTeMaTUYeCKOn 3aauu;



e TMPEIBUACTh TPYAHOCTH, KOTOPHIE MOIYT BO3HUKHYTH IPH PpELICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb HAa OCHOBE HOBBIX
00CTOSITENbCTB, TaHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJIHOCTEH;

e OICHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBIACHSITH
IPUYMHBl JTOCTMKEHUS WA HEIOCTHIKEHHS PE3YJIbTAaTOB AECATEIBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajda MaTeMaTHYECKOrO aHaIu3a»
Ha ypOBHE cpefHero o6iiero oOpa3oBaHMs JOJKHO OOECredyrBaTh JOCTHKEHUE
CJIEIYIOIIUX MPEIMETHBIX 00pa30BaTENbHbBIX PE3YIbTATOB:

11 KJIACC

Yucia v BbIYMCICHUS

OnepupoBaTh MNOHATHSMH: HATYpPAJIbHOE, I1I€JI0€ YHMCJIO; HCMHOJIb30BATh
MPU3HAKK JETMMOCTH LIEJIbIX YMCEII, PAa3JI0KEHUE YUCIa HA MPOCThIE MHOXHUTEIU
ISl pellieHus 3a1ay.

OrniepupoBaTh MOHATHEM: CTENEHb C PAIIMOHATIBHBIM MTOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JIOrapuPM UHCIA, JECITHUHbIE U HATypalbHbIC
Jorapudmel.

YpaBHeHUs U HEPABEHCTBA

[IpuMeHsT, CBOWCTBA CTEMEHHW IS MPeoOpa3OBaHMs  BBIPAKCHUH;
ONEpHUPOBATh MOHATUSMH: MOKA3aTEIbHOE YpPAaBHEHUE W HEPABEHCTBO; pEIIATh
OCHOBHBIE TUIIbI IOKA3aTENbHBIX YPABHEHU U HEPABEHCTB.

BreimonHaTh  mpeoOpa3oBaHUS  BBIPAKEHUN, COAEPNKAIIMX JOrapu(MbI;
OTIepUPOBATH MOHATUSAMU: JOrapupMUYECKOE YpaBHEHHE M HEPABEHCTBO; PEIATh
OCHOBHBIE TUIIBI TOTapU(MUYECKUX YPABHECHUIN 1 HEPABEHCTB.

Haxonuts pemenns npocTeMnx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMH: CHUCTEMA JIMHEHHBIX yYpaBHEHUW U €€ pEUICHUE;
WCIOJIB30BATh CUCTEMY JIMHEUHBIX YPABHEHUM ISl PELICHHS ITPAKTUYECKUX 3a/1a4.

Haxonute pemenuss npoCcTENIINX CUCTEM M COBOKYITHOCTEN pPallMOHAIbHBIX
YPaBHEHUU U HEPABEHCTB.

MopgenupoBath peajbHble CHUTyallud Ha S3bIKE aiareOpbl, COCTaBIAThH
BBIDQ)KCHUS, YPABHEHHs, HEPABEHCTBA W CHUCTEMBI II0 YCJIOBHIO 3aJa4H,
HCCIIEI0OBATh MOCTPOCHHBIE MOJIENIU C UCIOJIb30BaHUEM anmnapara aireOpsl.

DOyHKUNH U TPaPUKH

OnepupoBaTh  MOHATUSIMU: Tepuoandeckass  (QYHKIUS, HNPOMEKYTKH
MOHOTOHHOCTH (YHKIIMH, TOYKM JKCTpeMyMa (QYHKUHUHM, HaubOobliee U



HauMEHbLIEE 3HAYeHUs (PYHKUUMM Ha MPOMEXKYTKE; HCIOIb30BaTh UX IS
UCCIeI0BaHNs (PYHKIUH, 3aJaHHOU rpauKoM.

OnepupoBaTh MOHATUSAMHU: TpaUKH MOKA3ATEIbHOM, JIOrapupMHUUECKOU U
TPUTOHOMETPUUYECKUX (PYHKUUN; U300paxaTh UX HA KOOPJAMHATHOU IJIOCKOCTH U
MCIIOJIb30BaTh JJIs PEIICHUS] YpaBHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAUHATHOM IUIOCKOCTU TrpadUKH JMHEHHBIX ypaBHEHUI
Y UCIOJIb30BaTh UX JUIsl PELIEHUSI CUCTEMbI IMHEHHBIX YpaBHEHUI.

Ucnonw3oBate rpaduku ¢GyHKUMA Ui UCCIEAOBaHUS TPOLIECCOB U
3aBUCUMOCTEN U3 IPYTUX y4EOHBIX JUCIHUIIIHH.

Havana maTeMaTH4ecKOro aHaJu3a

OnepupoBaTh MOHATUAMU: HENpepbIBHAS (QYHKUHKSA; TPOU3BOJIHAS (QYHKIUU;
UCIIOJIb30BaTh T€OMETPUUECKUHN U (PU3NYECKUI CMBICT IPOU3BOIHOM ISl PEILICHUS
3az1ay.

HaxoauTe npou3BOHBIE 3JIEMEHTAPHBIX (PYHKIUH, BEIYUCIIATH MPOU3BOIHBIC
CYMMBI, TPOU3BECHUS, YACTHOTO (DYHKIIHIA.

Hcnonb3oBaTh MPOU3BOAHYIO AJI HCCIEIOBAaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSTh PE3yJIbTaThl UCCIIEIOBAHUS K TOCTPOEHUIO IPauKOB.

Hcnonb3oBaTh MPOU3BOAHYIO Ui HAXOXACHUS HAWIYYIIero pelIeHHus B
NPUKJIAJHBIX, B TOM YKCJIE COMAIbHO-IPKOHOMHYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSIMH: TepBOOOpa3Hass W  HMHTErpall; TMOHUMATH
reoOMeTpUYEeCKUil U GU3HUUECKUN CMBICI HHTErpaa.

HaxonuTte mepBooOpa3Hble 3JIeMEHTapHBIX (DYHKIIMM;, BBIYUCISATH MHTETpal
no ¢popmyne Herorona—Jleitouuna.

Pewate mpuknagHele 3aadyd, B TOM YHCJE COLUUAIBHO-’KOHOMHYECKOTO H
du3znuecKoro xapakrepa, CpeACTBAMU MaTEMATHYECKOTO aHAIH3a.



11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Tpuronomerpuueckue GyHKIHH 13 1
[IponsBoHas U €€ TEOMETPUUYECKUNA CMBICIT 16 1
[Ipumenenne npou3BoHON (HYyHKIIMH 15 1
4 NHterpan 15 1
5 KomMOunaTtopuka. D1eMeHThl TEOpUU 17 1
BeposiTHocTed. CTaTuCTUKa
5 Hrorosoe 0000I11IeHNE U cCUCTEMATU3ALNS 26 1
IIPOrpaMMHOTO MaTepuaia
OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME 102 6 0




11 KVIACC

KoaudecTBO 4acoB

Ne Mara JonosiHuTeIbHASA
Tema ypoka Kontpoabnsbie | IlpakTuueckue
n/n Bceero H3y4YyeHus MHpopmanus
padoTsbI padoThI
T1. Tpuronomerpuyeckue pynxuuu (13 u)
OOuacThb OnpeeneHns: © MHOYKECTBO 3HaYCHHI
1 TPUTOHOMETPHUYECKUX (PyHKIMI 1 04.09
2 O6JIaCTBvOHpeI[eJIeHI/I$I ¥ MHOXKECTBO } 1 04.09
3HAYCHUI TPUTOHOMETPHUYECKUX QYHKITHIHA
3 YeTHOCTh, HEUETHOCTD, HepI/IO}IvI/I‘-IHOCTI) 1 06.09
TPUTOHOMETPUIECKUX (PyHKIIUIA
4 YerHOCTh, HEYETHOCTD, MEPHOMHOCTE 1 11.09
TPUTOHOMETPUIECKUX (PyHKIIUIA
5 CroiicTBa QyHKIMHU Y = COSX U ee rpaduK 1 11.09
6 CaoiicTBa QyHKIMH Y = COSX U €€ rpaduK 1 13.09
7 CaoiicTBa (yHKIMHK Y = SiN X 1 ee rpaduk 1 18.09
8 CaoiicTBa QyHKIHH Y = SiN X 1 ee rpaduk 1 18.09
9 CaoiicTBa GyHKIHiT Y = tgX u e€ rpaduk 1 20.09
10 CaoiicTBa GyHKIHIT Y = tgX u e€ rpaduk 1 25.09
11 Pewenue 3a1au 1 25.09
12 Pewenue 3a1au 1 27.09
13 Koumponvnas paboma Ne 1 1 1 04.10
T2. IpousBoanas u eé reomerpudeckuii cmbica (16 u)
14 [IpousBonnas 1 09.10




15 IpousBoaHas 1 09.10
16 [Tpou3sBoaHas cTeneHHON (YHKIIUU 1 11.10
17 [Tpou3sBoaHas cTeneHHON (YHKINU 1 16.10
18 IMpaBuia quddepeHnpoBanus 1 16.10
19 IMpaBuia quddepeHnpoBanus 1 18.10
20 Hpochiz[HHe HEKOTOPBIX DJIEMEHTAPHBIX 1 2310
GbyHKIM
21 [Tpou3BOIHbIE HEKOTOPBIX YJIEMEHTAPHBIX 1 2310
GbyHKIM
29 [Tpou3BOIHbBIE HEKOTOPBIX JIEMEHTAPHBIX 1 2510
GbyHKIM
23 [eoMeTpHYECKUi CMBICI TIPOU3BOIHON 1 08.11
24 VpaBHeHHe KacaTeIbHOM K TpaduKy HYHKIIUHA 1 13.11
25 VpaBHeHHe KacaTeabHOM K TpaduKy QyHKIUK 1 13.11
26 Pemrenne 3amaq 1 15.11
27 Peenue 3amau 1 20.11
28 Pemenne 3agau 1 20.11
29 Koumponvnas paboma No 2 1 2211
T3. [IpumeHenue nmpousoaHoii (15 4)
30 Bospacranue u yOobiBanue QyHKIMN 1 27.11
31 Boszpacranue u yobiBanue (QyHKITUH 1 2711
32 OKCTpeMyMBbI (DYHKITUU 1 29.11
33 DKCTpEeMyMBI (PYHKIMH 1 04.12
34 DKcTpeMyMbl PyHKIHH 1 04.12
35 [IpumeHeHue MPON3BOAHON K TOCTPOSHUIO 1 06.12




rpadukoB GyHKIUH

[IpumeHeHue Nponu3BOAHON K IOCTPOEHUIO

36 1 11.12
rpadukoB GyHKIUH

37 IIpumenenue nponfBonHoﬁ K IIOCTPOCHUIO 1 11.12
rpadukoB GyHKIUH

38 IIpumenenue HpOHfBO)IHOfI K IIOCTPOCHUIO 1 13.12
rpadukoB GyHKINH

39 HaubGonbliiee ¥ HaMMeHbIIIEE 3HAUEHUS (PYHKIUK 1 18.12

40 Haubonbiee n HanMeHblee 3HaUeHNsT QYHKIIUU 1 18.12

41 Koumponvnas paboma Ne 3 1 20.12

42 Pemenue 3amau 1 25.12

43 Pemenue 3anau 1 25.12

44 HrtoroBslii ypok 1 27.12
T 4. HaTterpan (154)

45 IepBooGpasHas 1 10.01

46 IpaBuia HaXOKIEHUS NIEPBOOOPAZHOM 15.01

47 IpaBuia HaXOKIEHUS NIEPBOOOPAZHOM 15.01

48 Inomaas KpUBOTMHEWHON Tparenuu U 1 17.01
UHTErpal

49 Inomaabs KpUBOJMHEWHON Tpareuu U 1 22 01
UHTErpal

50 Brluncienre HHTErpaios. 1 22.01

51 BbluKclieHre HHTErPaIos. 1 24.01

52 Brluncienre 1uromaieii ¢ oMOIIbI0 HHTErPaIoB 1 29.01

53 Brluncienre 1uromaiei ¢ oMoIIbI0 HHTErPAIOB 1 29.01

54 Brluncienre 1uromaiei ¢ oMoIbI0 HHTErPAIOB 1 31.01

55 Brluncienre 1uromaiei ¢ oMoIIbI0 HHTErPAIOB 1 02.02




Pemntenue 3agau

56 1 05.02
57 Pemenune 3anau 1 05.02
53 Pemenue 3amau 1 07.02
59 Koumponvhas paboma Ne 4 1 1 07.02
T 5. KomOunaTopuka. JjieMeHTHI Teopuu BepossiTHOCcTeil. CTtaTtuctuka. (17 4)
60 ITepectaHoBKH. 1 12.02
61 Pa3merenus 1 12.02
62 Coueranus u X CBOMCTBA 1 14.02
63 bunom Herorona 1 19.02
64 brnom Herotona 1 19.02
CoObITHS. KomOuHamu COOBITHIA.
65 [IpOTHBOIIOI0KHOE COOBITHE. 1 21.02
66 BeposatHocTs coObITHA. Cll0kKEHHE BEPOSTHOCTEN 1 26.02
He3zaBucnumeie COOBITHS. YMHOXEHHE
67 BEpOSTHOCTEH. 1 26.02
68 Pemenne 3anau 1 28.02
69 Pemenne 3anau 1 01.03
70 Cratuctuueckas BEpOSITHOCTD. 1 04.03
71 CryyaiiHble BETUIMHBI 1 04.03




72 IenTpanbHble TEHACHLIUU. 1 06.03
73 Mepsi pazdpoca 1 11.03
74 Pemenue 3amau 1 11.03
75 Pemenue 3amau 1 13.03
76 Koumponvhas paboma Ne 5 1 1 13.03
T 6. HUToroBoe 00001IeHHE U CHCTEMATH3AIUSA MPOTPAMMHOI0 MaTepuaia (26 4)
77 Pemenue 3amau 1 18.03
78 Pemenue 3amau 1 18.03
79 Pemenne 3anaq 1 20.03
80 Pemenne 3amau 1 01.04 05.04
81 Pemenne 3amau 1 01.04 05.04
82 Pemenue 3anau 1 03.04 05.04
83 Pemenne 3amau 1 05.04 05.04
84 Pemenne 3anau 1 08.04
85 Pemenne 3anau 1 08.04
86 Pemenne 3anau 1 10.04
87 Pemenne 3agau 1 15.04
88 Pemenne 3anau 1 15.04




Pemntenue 3agau

89 1 17.04
90 Pemenue 3amau 1 22.04
91 Pemenue 3amau 1 22.04
92 Pemienue 3agau 1 24.04
93 Pemenue 3anau 1 27.04
94 Pemenue 3agau 1 27.04
05 Pemenue 3agau 1 08.05
96 Pemenue 3amau 1 08.05
97 Pemenne 3anau 1 14.05
98 Pemenne 3amau 1 15.05
99 HUmoeosas kommponvnas paboma Ne 6 1 15.05
100 Pemenne 3anau 1 20.05
101 Pemenne 3anau 1 20.05
102 HtoroBerii ypok 1 22.05
OBIIEE KOJIMYECTBO YACOB ITO 102

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anre6pa u Hayajaa MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
Anrebpa u Hauana MaremaTudeckoro ananusa, 10-11 kimaccsl/ Anumosn 11.A.,
Konsarun F0.M., TkaueBa M.B. u npyrue, AKiinoHepHoe 00IeCTBO

«M3parenscTBO «IIpocBenienne

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJA

* lupakTrueckre MaTeprabl 10 anredpe U HadajaaM aHajau3a: KH. IS yJarnuxcst
11 k1. / M.W. lla6ynnn, M.B. TkaueBa, H.E. ®enopona, P.I". 'azapsH.

» TkaueBa M.B. Anre0pa u Havajga MaTeMaTHYECKOTO aHaIn3a. TeMaTnueckue

tecthl. 11 kmacc / M.B. TkaueBa, H.E. ®enopoa

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

* bubnmoreka [IOK https://m.edsoo.ru/ff09f72a

* Poccwmiickas anmekrponHas mkona https://resh.edu.ru/

* Uudoypok https://infourok.ru/

» Mynpruypok https://multiurok.ru/






