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IHHOACHUTEJIBHASA 3ATINCKA

VY4eOHbIii Kypc «AnreOpa W Havala MaTEeMAaTHYECKOTO aHAIM3a» SBISETCS OJHUM U3
HamOoJee 3HAYMMBIX B TIPOTpaMMe CpPEIHEro OOIIero 0oOpa3oBaHUs, TMOCKOJBKY, C OIHOU
CTOpPOHBI, OH OO0ECIeYMBAaeT WHCTPYMCHTAIBHYIO 0a3y Ui H3Y4YCHHS BCEX ECTECTBCHHO-
Hay4YHBIX KYpCOB, a C JPYrod CTOPOHBI, (OPMHpYET JOTHYECKOE M aOCTPAKTHOE MBINIICHUC
oOydaronuxcss Ha YpOBHE, HEOOXOIUMOM Il OCBOCHHS HH(POPMATHKH, OOIIECTBO3HAHUS,
HUCTOPUH, CIIOBECHOCTH W JPYTHX JUCHHMIUIMH. B paMkax maHHOTO ydeOHOro Kypca
oOydaroniuecs: OBJAQJICBAIOT  YHUBEPCAIBHBIM  SI3bIKOM ~ COBPEMEHHOH HAyKH, KOTopas
(hopMyIUpyeT CBOU TOCTIKEHUS B MaTeMaTHIECKOH (popme.

Y4eOHbIid Kypc anreOpbl W Havajdl MaTeMAaTHYSCKOTO aHAM3a 3aKJIaJbIBaCT OCHOBY JUIS
YCIICITHOTO OBJIAQJCHUS 3aKOHAMHU (U3UKH, XHMHH, OWOJIOTHH, IOHUMAaHHUS OCHOBHBIX
TEHJCHIIMA DPAa3BUTHS JKOHOMHUKH M OOIICCTBEHHOW >KW3HH, IO3BOJISET OPUCHTHPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX W KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOJIB30BaTh WX JUIS
nanpHeimero oOpa3oBaHMsT W B TOBCEIHEBHOW Ku3HM. B TO ke BpeMms OBIajieHue
aOCTPaKTHBIMH M JIOTUYECKH CTPOTUMHU KOHCTPYKITUSMHU areOphl H MaTEeMaTHYSCKOTO aHaIn3a
pa3BHBacT YMCHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH, JIOKa3bIBATH
YTBEPKICHHSI C TIOMOIIBIO HHIYKIIMA W PacCyXJIaTh JEAYKTUBHO, MCIIOJIB30BaTh 0000IICHNE U
KOHKpETHU3allnio, a0CTparupoBaHWE M aHAIOTHIO, (OPMHPYET KPEaTHUBHOE M KPUTHYECKOE
MBIIIIICHHE.

B xoxe wm3ydenus y4yeOHOTO Kypca «AnreOpa W Hadala MaTEeMAaTHYECKOTO aHaJIH3ay
oOyuaroniyecs: MOJYy4alOT HOBBIA ONBIT pPELIEHUS NPUKIATHBIX 33734, CAMOCTOSITELHOTO
MOCTPOCHUSI MAaTEMaTHYECKMX MOJEel peanbHbIX CUTYyallud, MHTEPIpPETalud MOJydECHHBIX
pElIeHU, 3HAaKOMSTCS ¢ NMPUMEPaMU MAaTeMaTHYECKHX 3aKOHOMEpPHOCTEW B MPHUPOJE, HayKe U
HCKYCCTBE, C BBLAAIOIIMMHUCA MaTEMaTHUECKUMHU OTKPBITUSIMHU U UX aBTOPAMHU.

VY4eOHbIil Kypc oONagaeT 3HAUYUTEIbHBIM BOCHHUTATEIbHBIM MOTEHIIHMAJIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 Y4YeOHbId MaTepuall, CIocoOCTBYIOMUK (HOPMUPOBAHUIO HAYIHOTO
MHPOBO33pEHHUSA, TaKk U uepe3 creuuduky ydeOHOM  JesITenbHOCTH, Tpeldyromiei
MPOJIOJDKUTENIFHOM ~ KOHLIEHTpAallMd  BHUMAaHUS, CaMOCTOSATEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIy4Y€HHbII pe3ylbTar.

B ocHoBe meroauku o0ydeHus anredOpe M HadalaM MaTEMaTHYeCKOrO aHallu3a JICKHUT
JeSITeIbHOCTHBIN MPUHIUI 00y4YeHHUS.

B ctpykType yuebHoro Kypca «Anredpa v Hauaiza MaTeMaTUYECKOTO aHAJIM3a» BbIACTICHBI
CIIEYIONINE COJIEp)KAaTENbHO-METOqNUECKUe JUHUU: «Uucina U BblUKCICHUS, «DYHKUIUU U
rpadukmn», «YpaBHEHUS U HepaBeHCTBay, «Hauana maremaTudeckoro ananuzay», «MHoOkecTBa U
Joruka». Bce OCHOBHBIE COAEpKATENBbHO-METOAUUYECKUE JHUHUH M3Y4YaroTCs Ha MPOTSHKEHHUH
JBYX JIeT OOy4eHHUs Ha YpOBHE CpPEIHEro OOIIero oO0pa3oBaHUS, €CTECTBEHHO JOTOIHSS IPYT
Jpyra ¥ TOCTENEHHO HACHIIAsACh HOBBIMH TeMaMU U pasjnenamu. JlaHHbI ydeOHBIH Kypc
SBIISIETCS WHTETPATUBHBIM, TIOCKOJIbKY OOBEAMHSET B ce0e coJepKaHue HECKOJIbKHUX
MaTeMaTHYeCKUX JUCUUILUINH, TaKMX Kak anreOpa, TPUTOHOMETpPHs, MaTeMaTUYECKHI aHaIu3,
TEOpHUsi MHOJKECTB, MaTeMarudeckas Joruka u apyrue. [lo mepe Toro kak oOydaromuecs
OBJIaJieBalOT BCE Oojiee MMIUPOKHUM MATEMATUYECKUM allaparoM, y HHX IOCJIeI0BaTebHO
dbopMHpyeTCS U COBEPIICHCTBYETCS yMEHHE CTPOUTh MATEeMATUYECKYI0 MOJENb pealbHOMN
CUTYaIlul, MPUMEHSATh 3HAHUS, MOJYYECHHBIE MPU H3y4EeHUH Y4eOHOTO Kypca, Uil PEIICHUS
CaMOCTOSITENIbHO C(HOPMYIUPOBAHHOW MaTeMaTHYEeCKOW 3a7ayd, a 3aTeM HWHTEPIPETHPOBATH
CBOM OTBET.



COI[ep)KaTeHBHO-MGTOI[I/I‘-ICCKEISI JINMHUSA «Ywucia u BBIYNCIICHU S 3aBCpuIacT
(hopMHpOBaHHE HABBIKOB HCIOJIH30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpOE OBLJIO HAYaTo Ha
YPOBHE OCHOBHOTO 00mIero oOpasoBanus. Ha ypoBHe cpennero oOmero obpazoBanus ocoboe
BHUMAHHC YICIACTCA q)OpMI/IpOBaHI/IIO HAaBBIKOB pPallMOHAJIbHBIX BBI‘II/ICJIGHI/IP'I, BKIIHOYUAOIINX 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 MaTcMaTU4YC€CKUMHN
KOHCTAaHTaMH. 3HAKOMBIE 06yanOHIHMC$I MHOXCCTBAa HATYPAJIbHBIX, LECJIbIX, PAlUOHAJIBHBIX H
I[GﬁCTBI/ITCJIBHBIX quCeJI AOIIOJHAKTCA MHOXECTBOM KOMIIJIICKCHBIX YHCCII. B KaXXI0M H3 ITUX
MHO’KECTB pacCMaTPUBAIOTCSI CBOMCTBEHHBIC €My CIIeIIM(DUUICCKUE 3a/Ia9d M OTIEPALUU: JICTICHHUE
HaIeJIo, OINEPHPOBAHUE OCTAaTKAMH Ha MHOXKECTBE IICJIBIX YHCEI, OCOOBbIe CBOMCTBa
pallMOHAJIBHBIX W HPPAHOHAJIIBHBIX YHCECII, apI/I(bMeTI/ILICCKI/IG omnepanr, a TAKXKC H3BJICUCHUC
KOpHA H&TypﬂJ'IBHOfI CTCIICHU Ha MHOXECTBEC KOMIIJICKCHBIX quCeIl. Bnarozlapﬂ
MOCJICJIOBATEILHOMY ~ PAaCIIUPCHHUIO Kpyra HCIOJB3yeMBIX YHCEI W 3HAKOMCTBY C
BO3MOXHOCTAMHU UX IMMPUMCHCHUA JJId pCHICHUA PA3JIMYHBIX 3a1a4 Q)opMpreTcsl MnpeaAcCTaBJICHUC
0 €IMHCTBE MAaTEMAaTUKH KaK HAYKU U €€ POJIM B IIOCTPOCHUH MOJIENIEN peaJIbHOTO MUPA, IIUPOKO
HCTIOJB3YIOTCS 0000IIeHNe U KOHKPETH3aITH .

JIuaus «YpaBHEHHS U HEPABEHCTBA» pealM3yeTcs Ha MPOTSHKEHUM BCEro oOydeHus Ha
YpOBHE cpemHero oOmero oOpa3oBaHHS, IIOCKOJBKY B KaXIOM paszaerne [Iporpammsl
MPEYCMOTPEHO PEIIeHNe COOTBETCTBYIOMINX 3a1ad. B pe3ynbrare oOyJarommecs OBJIAJCBAOT
Pa3IMYHBIMA  MCTOAAMU  PCIICHUA  pallMOHAJIBHBIX, HppauOHaJIbHBIX, IIOKa3aTCJIbHbIX,
Jorapu(MUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHM, HEPABEHCTB M CHCTEM, a TaKXke 3ajad,
cojepkauux napaMmerpsl. llogydeHHble yMEHUS HIMPOKO HCIOJIB3YIOTCS MPU HCCIETOBAHUU
(GYHKIHM ¢ TOMOIIbIO TPOU3BOIHOMN, MPH PEIICHUN MPUKIATHBIX 3a7a4 U 3a/1a4 Ha HaXO0KJIeHUE
HauOOJBIINX U HAUMEHBIINX 3HaueHuil QyHkiuu. [lanHas copepkarenbHas JTUHUS BKIIIOYAET B
cedst Takke (OpPMHUPOBAHWE YMEHHW BBITIOJHATH pacdy€Tsl 1Mo ¢opMyliaMm, MpeoOpa3oBaHUs
palMOHaIbHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHM, a TakkKe BbIpaKEHUH,
coJlepKalluX CTerneHu u Jjorapudmel. braromaps wu3ydeHuro anredpandyeckoro marepuaia
MPOUCXOJUT  JajibHEHIee pa3BUTHE AJITOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIILUICHUS
oOyuaronuxcs, (GOpPMHUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYXJAEHUH, pabOThl ¢ CUMBOJILHBIMU
(dbopmamu, mpencTaBiIeHHs 3aKOHOMEPHOCTEH U 3aBUCUMOCTEN B BHUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE HHCTPYMEHTHI Ui PEUICHHs IPAKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 33124, HATJISHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK S3bIKa HAyKH.

CopepxarenpHo-mMeToanueckass JuHUs «DyHKIUU U TpaduK» TECHO NEperieTaeTcs ¢
OPYTMMU  JIMHUSIMH ~ y4e0HOrOo  Kypca, TIOCKOJIbKY B  KakOM-TO  CMBICIE  3a/aéT
MOCJIEIOBATEIbHOCTh ~ M3YyUeHHUsi MaTepuana. M3ydeHwe  CTENeHHOW, MOKa3aTelbHOMH,
JIorapu(MUUECKON U TPUTOHOMETPUUYECKUX (QYHKIUH, UX CBOMCTB U TpaMKOB, UCTIOIH30BAHUE
GyHKIMM Ui pemieHus 3a1ad U3 JIPYruxX Y4eOHBIX MPEAMETOB U peajbHOW JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYEeCKHM aHaJIN30M, TaK U C PelleHUEeM ypaBHEHHMI U HepaBeHCTB. [Ipu
3ToM OOJNbIIIOE BHHUMAaHWE yenseTcs (OPMUPOBAHUIO YMEHHs BbIpakaTh (GOpMyIaMH
3aBUCHUMOCTH MEXJy Pa3MYHbIMU BEIHMUYMHAMH, UCCIEA0BATh MOJIyuYeHHBbIE (PYHKIIUU, CTPOUTH
ux rpadukd. Marepuan STOW coJep)KaTENbHON JHHUM HalelleH Ha pa3BUTHE YMEHHHA U
HABBIKOB, IMO3BOJISIFOIIMX BBIPAXKATh 3aBUCHMOCTH MEXIY BEIWYMHAMH B DPA3IUYHON (opme:
aHaIMTUYeCKOW, rpaduueckod u crnoBecHOH. Ero wusydeHue crmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIOCOOHOCTH K  OOOOMIEHMIO W  KOHKPETH3alluH,
HCIIOJIb30BAHUIO aHAJIOTHIA.



ConepxarenbHas nuHusi «Hadana maTeMaTHYECKOTO aHAIM3a» MO3BOJISIET CYIIECTBEHHO
pacIIupUTh KPyr Kak MaTeMAaTHYECKUX, TaK M MPUKIAIHBIX 33734, JOCTYIHBIX 00YyJYarOIIHMCS,
TaK KakK y HHUX IMOSBISIETCS BO3MOKHOCTh CTPOUTH TPAPHKU CIOKHBIX (DYHKIIHH, OTIPEACIISATh UX
HauOOJBIINE U HAUMEHBIIINE 3HAYCHUS, BRIYUCIATh IIOMAan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTHM W YCKOpEHHs IpoileccoB. JlaHHasi cojepikareiibHasi JIMHUS OTKPBIBAE€T HOBBIC
BO3MOKHOCTH TIOCTPOCHMSI MAaTEMaTUYECKHX MOJIEJICH pealbHBbIX CUTYyalluid, T[03BOJISET
HaxOJIUTh HaWJIy4ylllee pelIeHHWe B TPUKIATHBIX, B TOM YHUCJE COLHUAIBHO-PKOHOMUYECKHUX,
3ajayax. 3HAKOMCTBO C OCHOBaMHM MAaTE€MaTHUECKOIO aHajlu3a CHOCOOCTBYET pa3BUTHIO
abcTpakTHOTO, (HOPMATBLHO-JIOTHYECKOTO W KPEaTUBHOTO MEBIIUICHUS, (OPMHUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSIBICHUS 3aKOHOB MaTEMAaTUKHU B HayKe, TEXHUKE U UcKyccTBe. OOyydaronuecs
Y3HAIOT O BBIIAIOIINXCS PE3yJbTarax, MOJyYeHHBIX B XOJI€ Pa3BUTHSA MaTEMAaTUKH KaK HayKW, U
00 ux aBTOpax.

ConepxkarenbHo-MeToANYECKass JHHUS «MHOXECTBA W JIOTMKAa» BKIIOYAeT B ce0s
AJIEMEHThl TEOPUM MHOXKECTB M MaTEMaTUYECKOW JIOTHMKUA. TeOopeTHKO-MHOKECTBEHHBIE
MPEACTABICHUS] TMPOHU3BIBAIOT BECh KypC NIKOJIBHOM MaTEMaTHKH W MpeJyiaraloT HamOoJliee
YHUBEPCAIBHBIN SI3bIK, OOBCAUHSIONNNA BCE pa3leibl MAaTEeMATHKA W €€ TPUIIOKCHHUH, OHH
CBSI3BIBAIOT Pa3HBIC MaTEMAaTHUECKHE NUCIIUIUIMHBI U UX TIPWIOKEHHS B equHoe 1enoe. [loatomy
BOXHO JIaTh BO3MOXXKHOCTH OOy4aromeMmycss MOHUMAaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHON MaTEeMaTHKH M HCIIOJIb30BAaTh €r0 IS BBIPAXKEHHS CBOMX MbICIe. JIpyrum
BOKHBIM MPU3HAKOM MAaTEMAaTHKW KaK HAYKH CIEIyeT MPU3HATh CBOMCTBEHHYIO €M CTPOTOCTh
000CHOBaHMH M  CJI€JOBaHHE OINpEAeAEHHBIM TMpaBUJaM IOCTPOEHHUS JI0Ka3aTeIbCTB.
3HAaKOMCTBO C AJIEMEHTAaMH MaTeMaTU4YeCKOW JIOTUKU CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO
MBIILIEHUST 00yYalOINXCsl, MO3BOJISIET UM CTPOUTh CBOU PACCYKJIECHHUS HAa OCHOBE JIOIMUECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIILICHUSI.

B yuebHoM Kkypce «Aunrebpa M Hadajga MaTEMAaTUYECKOTO aHajIM3a» MPUCYTCTBYIOT
OCHOBbI ~ MAaT€MaTH4YeCKOro  MOJEIMPOBAaHUS,  KOTOpbIE  MPU3BaHbl  CHOCOOCTBOBATH
(GOopMHUPOBAHHUIO HAaBBIKOB IOCTPOCHHS MOJENEeNd pealbHBIX CHUTYalMil, HCCIEAOBAHUS STUX
MoJiefiell C TOMOINbIO amnmapaTa aiareOpbl M MaTeMaTH4YecKOro aHalu3a, WHTepIpeTaluu
MOJIyYEHHBIX pe3ysbTaToB. Takue 3ajaHusi BIUIETEHBI B KaXIbIH W3 pa3/eioB MPOTpamMMbl,
MIOCKOJIbKY BECh MaTepuaj y4yeOHOIro Kypca HIMPOKO HCIOJIb3YETCs AJS PELISHUs! MPUKIATHBIX
3amau. Ilpu pemeHun peanpHBIX MPAKTUYECKUX 3a7ad  OOydarol(uecs  pa3BUBAIOT
HaOI0ATeNIbHOCTh, YMEHHUE HAaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BaTh
aHaJIoTHI0, 0000IaTh M KOHKPETHU3UPOBaTh Mpoliemy. JlearenbHOCTh MO (POPMHUPOBAHUIO
HABBIKOB PEIICHUS MPUKIAIHBIX 33]1a4 OPraHU3yeTCsl B MPOLIECCe U3YYEHUS BCEX TEM Y4eOHOTO
Kypca «Anrebpa ¥ Hayana MaTeMaTHUYECKOTO aHAIIU3ay.

Ha u3yudenue yueOGHOro Kypca «Anredpa U Hauana MaTeMaTUYeCKOTO aHaJIn3a» OTBOIUTCS
272 4vaca: B 10 kmacce — 136 yacoB (4 yaca B Henmenmo), B 11 kmacce — 136 vacoB (4 vaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Yuciia ¥ BbIYMCICHUS

Parmonanbubie uncina. OOBIKHOBEHHBIE U JIECSTUYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoauueckue apodu. [Ipumenenue npodeil 1 NpOUEHTOB JUIsl PELIEHUs IPUKIAIHBIX 3a/1a4 U3
pa3IMYHBIX OTPaCiell 3HAHUW U PeajbHOU KU3HU.

JleiicTBuTenpHble uncia. PanmoHanbHble M HMppalMOHANbHBIE yucia. Apudmernyeckue
OoIepaluy C JCHCTBUTEIBHBIMU 4YHMCIAaMU. MOJylib JEHCTBUTEIBHOTO YHCIIAa U €r0 CBOMCTBA.
[IpuOnkE€HHbIE BBIUMCICHMS, MpaBUiIa OKPYIJIEHWs, MPUKHUIKA U OLEHKa pe3yabTaTa
BBIUHCIICHU.

Crenens ¢ uensiM noxasareneMm. bunom Hprotona. Mcnonb3oBanue noaxoasmei Gpopmbl
3aMyucy JeMCTBUTENbHBIX YNCEN JUISl pEIIeHNs TPAKTUUECKUX 33/1a4 U IPECTaBICHUS TaHHBIX.

Apudmernueckuil KOpeHb HaATypaJIIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBONCTBA, CTENEHb C JAEWCTBUTEIbHBIM
IMOKa3aTeseM.

Jlorapudwm uncna. CoiictBa norapudma. JlecaiTuaable U HATypaTbHBIC JIOTApU(PMBI.

CuHYyC, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHUHYC H
ApPKTAaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHUsSI M HEPABEHCTBA

ToxnectBa ¥ TOXJIECTBEHHBbIE IMpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIE ypaBHEHMS U YpaBHEHUSA-CIIEACTBUs. HepaBeHCTBO, pelieHne HepaBeHC CTBA.

OcHOBHBIE METObI PEHICHUSI LEJbIX U IPOOHO-pAllMOHATbHBIX YPAaBHEHUN U HEPABEHCTB.
MHorousneHsl OT OJHOM MNEpEeMEHHOW. JleneHue MHOrodjieHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. MHoroweHs! ¢ nensiMu kKodddunuenramu. Teopema Buera.

[IpeoOpa3oBanus YUCIOBBIX BBIPAKEHHI, COIEPIKAIINX CTETIEHU U KOPHU.

Wppaunonaneusle  ypaBHeHHs. (OCHOBHBIE METOABl  PELICHHUS  HMPPALMOHAIBHBIX
YpaBHEHUU.

[TokazarenbHble ypaBHeHUA. OCHOBHbBIE METO/Ibl PELIECHNUS IT0KA3aTEIbHbIX YPAaBHEHHI.

[IpeoOpa3oBanue BhIpaKEHUH, COIEPIKALIUX JOTapru(MBI.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METOJBI PELICHUS JIOTapU(PMUUYECKUX
YPaBHEHUM.

OcHoBHble TpUroHoMerpuueckue Qopmynsl. [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX
BbIpakeHUil. Pernienre TpuroHoMeTpuyecKux ypaBHEHUM.

Pemienne cucrem nMHEHHBIX ypaBHEHUM. MaTpuiia CUCTEMbl JMHEHHBIX YpaBHEHUM.
Onpenenurens MaTpulbl 2X2, €ro I€OMETPUYECKUM CMBICI M CBOMCTBA, BBIYMCIICHHE €TrO
3HAYEHMs], IPUMEHEHUE ONPEAEIIUTENS AJIs PELICHUs] CUCTEMBI JIMHEWHBIX ypaBHEHUH. Pelienue
MIPUKJIAIHBIX 3a7a4 ¢ TOMOLIBI0 CUCTEMBI JIMHEWHBIX ypaBHeHUN. lccienoBanne nocTpoeHHON
MOJEIH C TIOMOIIBIO MAaTPHUIL U ONIPEAETUTEINEH.

[TocTpoeHre MaTeMaTH4YECKMX MOJENEH pPEealbHOM CHUTyallud C MOMOIIBI YPaBHEHHH U
HEpaBeHCTB. [IpuMeHEeHNe ypaBHEHMH M HEPAaBEHCTB K PEIICHHIO MaTeMaTHYECKHX 3ajad U
3aJ]a4y U3 Pa3IMYHBIX 00JacTell HAyKH U peajbHOM KU3HU.

DyYyHKUUH U TPaPUKU

OyHKIms, crnocodbl 3amaHus QyHkuM. B3anmMuo oOparhble ¢(yHkuuu. Kommozuims
¢bynkuuit. 'paduk pyHkunu. DnemeHTapHble Ipeodpa3zoBaHus rpaduKOB GYHKIUI.



OO6nactp ompeneneHuss ¥ MHOXKeCTBO 3HaueHu ¢yHkuuu. Hymn ¢yakmun. [Tpomexyrku
3HaKonocTostHCcTBA. UETHbIe M HeuéTHble QyHKIUH. [lepuogmueckue GyHKiuu. IIpomexyTku
MOHOTOHHOCTH (D)yHKIMH. MakCUMyMbl 1 MUHUMYMBI QyHKIMH. Hanbosnpiiee u HauMeHbIee
3Ha4YeHUs1 (PYHKIIUU HA TPOMEXKYTKE.

JluHelHasI, KBapaTUIHAS W APOOHO-TTMHEHHAST QYHKIIH. DIEMEHTAPHOE UCCIICIOBAHHUE H
MOCTPOCHUE UX TPaAPUKOB.

Crenennast QyHKIMS C HAaTypaJbHBIM M II€TBIM TNoOKa3areneMm. EE cpoiicTBa U rpaduk.
CaoiictBa U rpaduK KOpHA N-OH CTemeHW Kak (QYHKIMHM OOpaTHOM CTENEHW C HATypaTbHBIM
[I0Ka3aTeJIeM.

[Noxa3zaTtenpHast u norapupmMudeckas GyHKIHH, X CBOKWCTBa U rpaduku. Mcnonp3oBanne
rpadukoB PYHKUIUN 1JIs pelIeHUs] ypaBHEHHH.

Tpuronomerpuueckass OKpPYKHOCTb, OIPEICIIEHUE TPUTOHOMETPUUYECKUX (YHKIHM
YHCIIOBOTO apryMeHTa.

@OyHKIMOHAIbHBIE 3aBUCMOCTH B pealIbHbIX Mpolieccax U sABJIeHUsAX. ['paduku peanbHbIX
3aBUCHMOCTEH.

Hauyana maTemaTu4eckoro anajimnsa

IlocieqoBaTenbHOCTH, CIIOCOORI 3a4aHus MOCIeEN0BATEILHOCTEH. MeTo ] MaTeEMaTHYECKOMI
UHAYKIUA. MOHOTOHHBIE M OTpaHHWYEHHBbIE MOCIEA0BATEIbHOCTU. VICTOpPHS BO3HMKHOBEHUS
MaTeMaTHYeCKOro aHaIM3a KaK aHalln3a OECKOHEUYHO MalbIX.

Apudmernueckas W reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBaIOIIEH T€OMETpUUYECKOM MPOrpeccuu.
JIuHeWHBI1 M SKCHOHEHUUAIbHBIM pocT. Yucno e. Popmyna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHue Nporpeccuu JUisl pelIeHUs pealIbHbIX 3a7a4 IPUKIIAJHOTO XapaKTepa.

HemnpepsiBHbie (yHKIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMITOTHl TpaduKOB
¢bynakuumii. CoiicTBa (QYHKIIMIA HEMPEPHIBHBIX Ha OTpe3kKe. METOoJ MHTEPBAJIOB ISl PEIICH s
HepaBeHCTB. [I[puMeHeHHe CBOMCTB HEMPEPHIBHBIX (DYHKIIMKA 711 PEIICHUS 3a/1a4.

[lepBas u Bropas npousBoHble pyHKIUU. Onpenesenre, reoMeTpUYecKuil u pu3nuecKui
CMBICTT IPOU3BOAHOM. YpaBHEHHUE KacaTeIbHOU K rpaduky QyHKIUU.

[IpousBonubie nemMenTapHbx GyHKuui. [IponszBoaHass cyMMbl, TPOU3BEIEHUS, YaCTHOTO
Y KOMIO3UINH (PYHKIUH.

MHokecTBa M JIOTHKA

MHOK€eCcTBO, OIepaly HaJl MHOKECTBaAaMU M UX cBoMcTBa. Jluarpammbl Jiinepa—BenHa.
[IpuMeHeHne TEOpPEeTUKO-MHOKECTBEHHOTO arapaTta JJig ONMCAHUS PEealbHbIX IPOLECCOB U
SIBJICHUH, TIPU PELICHUH 3a/1a4 U3 APYruX yUeOHBIX MPEIMETOB.

Onpenenenve, TeopeMa,  CBOHCTBO  MaTeMaTHMYeCKOTO  OOBEKTa,  CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KJIACC

Yuciaa v BbIYMCTIEHUS

Harypanbubie u 1menble yucna. [IpuMeHeHue MPHU3HAKOB JAEIMMOCTH LETBIX YHCEl,
HauOombpIMii o0muii genutensd (nanee — HOJl) u nHaumensinee obmee kpatHoe (panee — HOK),
OCTaTKOB IO MOAYIIO, anroput™a EBKinaa i1 penieHus 3a/1a4 B MebIX YHCIax.

KommnekcHpie uucma. AnreOpawdeckass W TpUTOHOMeTpuueckas (OpMBlI 3amucu
KOMIIJIEKCHOTO Yucia. ApudMeTHIeCKHe onepanuu ¢ KOMIUIEKCHBIMH dnciamu. M3o0paxkenue
KOMIIJIEKCHBIX YHCeNl Ha KOOpAWHATHOU mockoctu. @opmyna Myaspa. Kopau N-oif crenenu u3



KOMIUIEKCHOTO uuncna. [IprMeHeHHe KOMIUIEKCHBIX YHCeN JUIS peHIeHUs (PU3HYECKHX U
r€OMETPUYECKUX 3a/1a4.

YpaBHeHUsI 1 HEPABEHCTBA

Cucrema U COBOKYITHOCTb YPAaBHEHUIN U HEPABEHCTB. PABHOCUIIbHBIE CUCTEMBI U CUCTEMBI -
cieaCcTBUS. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT60op KOpHEW TPUTOHOMETPUYCCKHX YPABHCHHHA C IMOMOIIBIO TPUTOHOMETPHUUICCKOM
OKpYKHOCTH. PellieHne TpuroHoMeTpuueckux HepaBeHCTB.

OCHOBHBIEC METO/IbI PEIICHHSI TOKA3aTEIbHBIX U JIOTapU(YMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILICHUS UPPAIIIOHATIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOJBbl  PEIIEHUS CUCTEM U  COBOKYIIHOCTEH  palMOHAJIbHBIX,
MppalMOHAIIbHBIX, IOKA3aTEeNbHbIX U JIOTApU(PMUUYECKUX YpaBHEHUI.

VYpaBHEHMsI, HEPaBEHCTBA U CUCTEMBI C TapaMeTPaAMHU.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELLIEHUI0 MaTEeMaTHYECKHUX 3ajad U
3alad M3 pazIUYHbIX oOnacTel HAayKM W peanbHOM JKU3HM, HMHTEpIpeTalus NOJyYEHHBIX
pe3ynbTaToOB.

DyHKIUHN U TPaQUKH

I'paduk xommosunmm ¢ynkumid. ['eomeTpruueckue o06pa3bl ypaBHEHUI M HEPABEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

I'padmyeckne MeToapl pelieHHsT YpaBHEHHUH M HEpaBeHCTB. ['paduueckue MeETOIbl
pelIeHus 3a/1a4 ¢ apamMeTpamu.

Hcnons3oBanne rpadukoB (GyHKIUN I HCCIETOBAHUS TPOILECCOB M 3aBUCUMOCTEH,
KOTOpbI€ BOHUKAIOT MPHU PEUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHON KU3HHU.

Hayana maTteMaTH4ecKoro aHajimsa

[IpuMeHeHre TPOU3BOAHON K MCCIEAOBAHUIO (YHKIIUHA HA MOHOTOHHOCTBH U DKCTPEMYMBI.
Haxosxnenne HanOoIbIIIero 1 HAMMEHBIIIETO 3HAUYECHUH HETIPEPHIBHON (DYHKIIMU HA OTPE3KeE.

[IpuMeHeHre TPOW3BOJHON U1l HAXOXKJICHUS HAWIYYIIEro peuIeHUus B NPHUKIAIHBIX
3a/avyax, s ONpEeJeNIeHUsT CKOPOCTH M YCKOpPEHHUs mpolecca, 3alaHHOro (GopMysiaol WU
rpaguKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO MepBOoOOpa3HbIX. [lepBooOpa3Hble 37eMEHTapHBIX
¢byukuuii. [IpaBuia HaxoXAEHUS TEPBOOOPA3HBIX.

Nurerpan. I'eomerpruuecknii cMbICil UHTErpasia. BeluucieHue onpeaenéHHOro UHTerpaa
o ¢opmyne Herotona-JleitOnumna.

[Ipumenenne wuHTErpaga i HAXO0XACHUS IUIOMAACH TIIOCKUX (uryp u 00bEMOB
F€OMETPUYECKHUX TEJ.

[Ipumeps! pemenuil AuddepeHuanbHbpIX ypaBHeHH. MaTteMaTnyeckoe MOJeTupPOBaHNE
pEabHBIX MPOLIECCOB C MOMOIIBIO AU PepeHInaTbHBIX YPABHEHHH.



INIAHUPYEMBIE PE3VJIBTATBEI OCBOEHUA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBI YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIEI'O OEPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa’aaHcKOro BOCIUTAHMS:

CcOPMHUPOBAHHOCTh  T'PAKJIAHCKON MMO3WUIMU  OOYYArOIIerocsl Kak aKTHBHOTO U
OTBETCTBEHHOTO 4JIE€HA POCCHUHCKOrO OOIIECTBa, MPEICTABICHUE O MAaTEMaTHYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3NIMYHBIX CTPYKTYpP, SBICHUH, MPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOPHBI, OMPOCHI U JPYTrO€), YMEHHE B3aUMOJICHCTBOBATH C COIMAIBHBIMH WHCTHUTYTaMHU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) NaTPpMOTHYECKOT0 BOCIIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUNCKOM Tpa’kJaHCKOW MACHTUYHOCTH, YBRXKEHUS K IIPOLLUIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHUKEHHUSIM POCCHIUCKHX
MAaTE€MaTUKOB M POCCHUMCKOW MAaTEeMaTUYECKOUN IIKOJbI, UCMOJb30BAHUE ITHUX JIOCTHKEHUH B
JIPYTUX HayKax, TEXHOJOTHIX, chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHME JyXOBHBIX IIEHHOCTEH  pOCCHUHCKOTO  Hapojaa, c(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO MOBEACHHS, CBA3AHHOTO C MPAKTHUYECKUM TTPUMEHEHUEM
JTOCTIDKCHHM HAyKW M JCSATENBHOCThIO Y4E€HOTO, OCO3HAHWE JMYHOTO BKJIAJa B TOCTPOCHHUE
YCTOMYHMBOTO OYAyYIIETo;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYass  OCTETUKY  MAaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, peIICHHH, PACCY)KJCHHH, BOCHPHUHUMYHUBOCTh K
MaTeMAaTHYECKUM aCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

chOpMUPOBAHHOCTh YMEHUS IPUMEHITh MAaTEMAaTHYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
u Oe3omacHOro oOpasa >KM3HHM, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3J0POBbIO (30pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHIA U OTAbIXA, peryisipHas (Gu3nueckas akTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHME MPHU 3aHATHSIX CIOPTUBHO-03/10POBUTEIBHON J€ATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYyZly, OCO3HAHHE IIEHHOCTH TPYO0JIIO0US, HHTEPEC K Pa3IU4HbIM cepam
npodecCHOHaANbHOM NEesSTeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTu30BBIBATH COOCTBEHHBIE
KU3HEHHBIC IUIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4eckoMy oOOpa3oBaHUIO U
camMo00pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HallPaBJIECHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

chOPMUPOBAHHOCTh IKOJIOTUYECKOW KYIbTYphl, TMOHUMAaHUE BIHUSHUSA COILMAIBHO-
SKOHOMHUYECKHX IMPOLIECCOB HA COCTOSHHUE MPUPOJHOM M COLMAIBHON Cpeabl, OCO3HAHUE
rI00ambHOTO  XapakTepa  OKOJIOTHMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUTSl pelieHus 3aqad B 00JacTU OKpYXKAlolel cpe/bl, MIIaHUuPOBaHUE
MOCTYIKOB U OLIEHKU WX BO3MOXKHBIX MOCIIEJCTBUMN JUIsI OKPY)KAIOIIEH Cpe/Ibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:



C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOH NMPAaKTHUKH, MOHUMAHHE MATEMaTHYeCKOW HAyKH Kak cepsl
YEJIOBEYECKOMN ACATEIBHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHs LIMBUIM3ALIHU,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMaTUYECKOM KYJIbTYPOU KaK CPEICTBOM IO3HAHUS MHUPA,
TOTOBHOCTbH OCYILECTBIIATh IMPOEKTHYIO U MCCIIEI0BATEIBCKYIO AEATEIbHOCTh MHIUBHIYAIbHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBIE YHHBEpPCAJIbHbIE YueOHbIE el CTBUS

Ba3oBble jornueckue qecTBUS:

BBISBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC TNPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHATHM, OTHOIICHWA MEXAYy TIOHATUAMHU, (OPMYIUPOBATH OMPEICIICHHUS IOHSATHH,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PHUKAIMU, OCHOBAHUS UIsi OOOOIICHUS W
CpaBHEHUS, KpUTEPUHU TIPOBOIUMOTO aHAJIH3a;

BOCIIPUHUMATh, (OPMYIHPOBATh W TMPEOOPa3OBBIBATH CYKJCHUS: YTBEPAUTEIbHBIC M
OTpHUIIaTeNbHbIE, €IMHUYHBIE, YACTHBIE U O0IINE, YCIOBHBIC,

BBISIBJISITh MAaTEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTHBOpPEYHUs B (haKTax,
JTAHHBIX, HAOMIOACHUAX W  YTBEPXKICHHSX, TMpeiaratb KPUTEPUU JUIS  BBISBIICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

JIeNIaTh BBIBOJBI C HWCIOJIE30BAHUEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHHUH TT0 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENIHO JI0Ka3aTebCTBA MAaTeMaTHUECKUX YTBEPKAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAlMIO, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBO/JIBI;

BBIOMpaTh croco0 pemieHns Yy4eOHOW 3amauM (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh HauOoyiee MOAXOIAMIMM € Y4E€TOM CaMOCTOSITENIBHO BBIJEIEHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBHA:

HCI0JIb30BaTh BOMPOCHI KaK UCCIIEe0BATENIbCKUIM MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOIPOCHI, (PUKCUpYIOIIKE MPOTUBOpEUYHE, NpobiIeMy, yCTaHABIMBAaTH HCKOMOE M JIAaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENILHO  CIJITAHUPOBAHHBI  JKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTUYeCKOro OOBEKTa, SBIEHUS, IMPOLIECCa, BBIIBICHUIO
3aBUCHUMOCTEH MEXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (OPMYIUPOBATH 000OIIEHHUS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS], UCCIIEeI0OBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000I11IeHMI;

MIPOTHO3UPOBATH BO3MOKHOE PA3BUTHE IMPOIIECCA, a TAKIKE BBIIBUraTh MPEANOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIIAATH IeUIIUTHI UHPOPMAIUH, JTaHHBIX, HEOOXOAUMBIX JJIS OTBETA Ha BOMPOC U IS
pelIeHus 3a/1a4H;

BBIOMpaTh MH(OpPMAIMIO W3 HCTOYHUKOB Pa3lUYHBIX THUIIOB, aHAIM3HPOBATH,
CUCTeMATU3UpPOBaTh W HMHTEPHPETUPOBATh HMHGMOPMALMIO pPA3UYHBIX BHJIOB U  (opm
MIpe/ICTaBJICHHS;



CTPpYKTYpUpOBaTh  WMH(POpPMAIMIO, TMPEICTaBIATH €€ B  pas3auuHblX  (opmax,
WLTIOCTPUPOBATH I'PauiecKu;

OLICHUBATh HAAEKHOCTh HMH(OPMAIMK IO CaMOCTOSITEIBHO  C(HOPMYINPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe AeiicTBUSA

Oo0menmne:

BOCIIpUHUMATb U q)OpMy.HHpOBaTI) CY)XKACHHA B COOTBCTCTBUU C YCIOBUAMH U LECIIIMU
O6HI€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIpaXXaTb CBOIO TOYKY 3pPCHHA B YCTHBIX M IHWCBMCHHBLIX
TCKCTAaX, HAaBaTb IIOACHCHHA II0 XOAY PCHICHHUA 3aJadd, KOMMCHTHPOBATH HOJIy‘-IGHHBIﬁ
pe3yibTar;

B X0JIe 0OCYXJIEHUS 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOJIEMBI,
pCHIaCMOﬁ 3aaa4M, BBICKA3bIBAThb HWACH, HALCJICHHBIC HA IMOMUCK PCIICHHA, COIOCTABJIATH CBOU
CYXJEHHUS C CY)KICHMSIMH JPYTUX YYaCTHHUKOB AMAJIOra, OOHApYKUBaTh pa3iMdHle U CXOJACTBO
MIO3UIIHIA, B KOPPEKTHOU opme GopMyTHpoBaTh Pa3HOTIIACHS, CBOH BO3PAKCHHUS;

OpCACTABIATE PE3YJIbTAThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITEJIbHO  BBIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3a/Jad TNpe3eHTalud U
0COOEHHOCTEHN ayIUTOPUH.

PeryasiTuBHble yHUBepcalbHbIEe YUeOHbIE AeliCTBUA

Camoopranuszanms:

COCTaBJIATh IUIaH, AJTOPUTM pELIEHHs 3aJadd, BBIOMpaTh CIOCOO peleHHs ¢ Yy4ETOM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH U KOPPEKTHPOBATh
BAapUaHTHI PEIICHUH ¢ y4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb, YMOLMOHAILHBIN HHTEJIEKT:

BJIa/IeTh HAaBbIKAMM II03HABATEIILHON pe(uIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIMTENbHBIX MPOLECCOB, MX PE3yJdbTaTOB, BJIAJETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIpoLiecca U pe3ybTaTa pelieHus MaTeMaTHIeCcKOM 3a1auu;

IPEIBUAETh TPYJHOCTH, KOTOpPbI€ MOTYT BO3HHMKHYTh IPH PEIICHUH 3a/a4d, BHOCHUTH
KOPPEKTHUBBI B JIEITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX, HAlIEHHBIX OIINOOK,
BBISIBIIEHHBIX TPYAHOCTEH;

OLICHMBATb COOTBETCTBHE pe3yJibTaTa LEIM M YCIOBHSM, OOBSICHATH IPUYMHBI
JOCTMDKEHUS] WM HEJNOCTH)KEHHs] Pe3ylbTaTOB JESATEIbHOCTH, HAXOJIUTh OIIMOKY, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

[IOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHYalbHON pabOTHl IpU
pemieHMM y4eOHBIX 3ajJad, MPUHUMATh LEeJlb COBMECTHOM JeSTeNbHOCTH, IUIAHUPOBATh
OpraHu3allMl0 COBMECTHOM palOThl, pacmpenenarb BHIbl padOT, JOrOBApUBATHCSA, OOCYXIATh
IpOIECC U pe3yabTaT paboThl, 0000IIaTh MHEHHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B IPyNmHoBbIX (popmax paboThl (00cykaeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» M HHBIE), BBIIOJHATH CBOIO 4YacTb pabOThl M KOOPAMHHUPOBATH CBOM JEHCTBHS C
JIPYrUMHM 4I€HAMH KOMAaHJbl, OLIEHUMBaTh KAayeCTBO CBOEro BKJIaJa B OOLIMIM MpPOAYKT IO
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.

HNPEIMETHBIE PE3YJIBTATbBI



K xonmy oOyuenus B 10 ku1acce oOyyaromuiicsi MOMY4YUT CIEAYIOIIME TMPEAMETHBIC
pe3yabTaThl O OTAEIBHBIM TeMaM palboueill mporpaMMbl y4eOHOro Kypca «AusreOpa v Haudana
MaTeMaTHYECKOIO aHAIU3a»:

Yuciia v BbIYMCTICHHA:

cBOOOJTHO OTIEPHPOBATH MOHATHAMU: PAIIHOHAILHOE YHCIIO, OECKOHEYHAs TIEPUOITIECKast
IpoOb, TPOIEHTHI, WPPAIMOHAIBFHOE YHCIO, MHOYKECTBA PAIlMOHAIBHBIX M JIEHCTBHTEIBHBIX
qucell, MOJIyJlb IEHCTBUTEIBHOIO YUCIIA;

MPUMEHSTH IPOOH U MPOLEHTHI [T PEIICHUS MPUKIAIHBIX 33]a4 U3 Pa3IMYHBIX OTpaciieit
3HaHUH U PEATILHOM KU3HU;

MPUMEHATh NPUOIKEHHBIC BBIYMCIICHUS, TPAaBWIA OKPYTJCHHS, NMPHKUIKY U OICHKY
pe3yJibTaTa BBIYUCICHHUI;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTENEeHb C IIeJIbIM IIOKa3aTelieM, HCIO0JIb30BaTh
MOAXOAUIYI0 (OpPMY 3alUCH JIEHCTBUTENBHBIX YMCEN JUISl PEHICHMs] MPAKTHUYECKUX 3a1ad U
MIPE/ICTaBICHUSI TaHHBIX;

CBOOOHO ONEpUPOBATH MOHATHEM: apUPMETUUECKUI KOPEHb HATypalbHOU CTENEHU;

CBOOOHO ONEPUPOBATH MOHATHEM: CTEMNEHb C PAllMOHAIBHBIM MOKa3aTeNeM;

CBOOOJHO ONEpUPOBATH MOHATHSAMU: JOorapudM dYHcia, AECATUYHBIE U HaTypaJlbHbIE
Jorapu(Mmsl;

CBOOOJHO ONEpUPOBATH MOHATUSMHU: CHUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YHCIIOBOIO
apryMeHTa;

OTIEpUPOBATH MOHIATUSIMU: APKCUHYC, ApPKKOCUHYC M apKTaHT'€HC YUCJIOBOTO apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJTHO ~ ONEepupoBaThb  MOHATHSAMM:  TOXIECTBO,  yPAaBHEHUE,  HEPAaBEHCTBO,
PaBHOCHWJIBHBIC YPAaBHEHUS U yPABHEHUA-CIIECACTBHS, PABHOCHIIBHBIC HEPABEHCTBA,

IPUMEHATh PaA3IMYHbIE METOJbl PELICHHs] PalMOHATIBHBIX M JPOOHO-palMOHAIBHBIX
YPaBHEHHH, IPUMEHATHh METOJl UHTEPBAJIOB JUIsl PEILICHUS HEPABCHCTB;

cBOOOJIHO ONEpUPOBATh MOHATHAMU: MHOTOUYIEH OT OJHOW NEPEeMEHHON, MHOTOWIEH ¢
LEeJBIMH  KOA(QQUIMEHTaMH, KOPHHM MHOTOYJIEHA, INPUMEHSTh JeJeHHEe MHOrowieHa Ha
MHOTOYIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera s penienus 3anay;

CBOOOJIHO ONIEpUpOBaTh MOHATUAMHU: CUCTEMa JIMHEHHBIX YpaBHEHHMH, Marpuua,
ONpENCIUTENb MaTpulbl 2 X 2 W €ro TeOMETPUYECKUH CMBICH, HCIOJIb30BaTh CBOMCTBA
ONpeneauTeNs 2 X 2 Ui BBIYMCIEHUS €r0 3HAYEHMs], IPUMEHATh ONPEACIUTENN Ul PELICHUS
CUCTEMbI JIMHEWHBIX YPaBHEHUH, MOJEIMPOBATh PEAIBbHBIE CUTYyallUM C IIOMOILBIO CHCTEMBI
JUHEHHBIX YPAaBHEHMM, MCCIENOBAaTh IIOCTPOCHHBIE MOJEIHM C IOMOLIBIO MaTpull U
ONpENEIUTENEH, UHTEPIPETUPOBATh MTOJIyYEHHBIA PE3YIIbTAT;

UCIOJIb30BaTh CBOWCTBA JICHCTBUI C KOPHIMHU AJIs TpeoOpa30BaHMsl BEIPAKEHUI;

BBIMIOJIHATE ~ NPeoOpa3oBaHMsl YHUCIOBBIX  BBIPDAKEHHMM, COJAEp)KAIIMX CTENEHH C
palMOHAIbHBIM [T0KA3aTENEM;

UCIOJb30BaTh  CBOIicTBa  jorapu¢MoB s IpeoOpa3oBaHUS — JOrapUPMHUECKHX
BBIPAKEHUMH;

CBOOOJTHO ~ OMepUpoBaTh  MOHATUAMHU:  HMppalMOHANbHbIE,  IOKa3aTelbHblE U
norapu(MUUECKUE ypaBHEHUS, HAXOIUTh UX PELICHUs C MOMOIIBIO PAaBHOCUIIBHBIX IEPEX0/I0B
WM OCYIIECTBIISASA IPOBEPKY KOPHEH;

NPUMEHATh  OCHOBHBIE  TPUTOHOMETpHUYECKHe  (GopMynasl Ui IpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKEHUI;



cBOOOJTHO OINEpPHPOBATH MOHATHEM: TPHUTOHOMETPHUYECKOE ypaBHEHUE, IPHUMEHSTh
HE00X0AMMBbIe (POPMYIIBI JUIS PELICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKHX YpaBHEHHUI,

MOJICIUPOBATh pPEATbHBIE CHUTYallMM Ha S3bIKE alreOpbl, COCTABISATH BBIPAKEHHUS,
ypaBHEHHUs, HEPABEHCTBA 10 YCIOBHIO 3aJaud, MCCIEJOBAaTh IOCTPOCHHBIE MOJACIH C
WCIIOJIb30BAHMEM aIlliapara ajareOphl.

DyHKIUHN U TPaQUKH:

cBOOOJTHO OTIEPUPOBATH MOHATUSAMHU: (YHKIUS, CIIOCOOBI 3aMaHus (PYHKIHMH, B3aHMMHO
oOparHbple (QYHKIMH, KOMIO3WIUSA (GyHKUMH, rpaduK (QYHKIWHU, BBIOJHATH SJIEMEHTapHBIE
npeoOpa3oBaHus TpaguKoB QyHKINH;

cBOOOJTHO OTEpPUPOBATh MOHATUSMHU: OOJIACTH OMPEICNCHUS M MHOXKECTBO 3HAYCHUH
GbyHKIMHU, HYTH QYHKIIUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,;

cBOOOJTHO OTEPHPOBATH TMOHATHAMHU: UYETHBIE W HEUETHBIC (DYHKIMH, MEPUOTUIECKUE
GYHKIUH, TPOMEXKYTKHM MOHOTOHHOCTH (YHKIIUM, MAaKCHMyMbl W MHHHUMYMBI (YHKITUH,
HanOoJIbIIIee U HAaUMEHbIIIee 3HaYeHNE (YHKIIMU Ha TPOMEKYTKE;

CBOOOJTHO OTIEPHPOBATH TOHATHSIMHU: CTENEHHAas (YHKIUS C HATYpadbHBIM M IENbIM
nmokaszaTenieM, rpaduk creneHHOW (DyHKIHMM ¢ HaTypadbHBIM W IEJIBIM TIOKa3areneM, rpaduk
KOPHS N-0¥ CTEeTeH! KakK (QYHKIIMH OOpaTHOM CTENEeHU C HaTypaJbHBIM TI0Ka3aTeNeM;

OTIEPHPOBATh TOHATHAMH: JIMHEWHAs, KBaJpaTUYHAs M JPOOHO-IWHEHHAs (YHKINH,
BBITIOJTHATH 3JIEMEHTAPHOE UCCIIEIOBAHHE U TIOCTPOCHUE UX IPa(UKOB;

cBOOOJTHO OTEPHPOBATh MOHATHSAMHE: IMOKa3aTelbHass W Jorapudmudeckas QYHKIUH, UX
CBO¥CTBA ¥ IpaMKH, HCIIOJH30BATh UX TPapHKH TS PEIICHHs yPaBHEHUH;

CBOOOJIHO ONEpUPOBaTh MOHATHAMU: TPUTOHOMETPHUUECKAs] OKPYXHOCTb, OIpPENEIICHUE
TPUTOHOMETPUUECKUX (PYHKLUIN YUCIOBOTO apryMEHTa;

UCIOJb30BaTh Ipaduku (QyHKIUH A7 UCCIENO0BaHMS IPOLIECCOB M 3aBUCHUMOCTEH Npu
peLIeHNH 3ajad U3 JPYruX y4eOHBIX NPEAMETOB M pealbHOW >KM3HM, BbIpakaTh (OpMyJaMu
3aBHCHUMOCTHU MEXIy BEJIMUYNHAMU;

Hayana MaTeMaTH4ecKoro aHaan3a:

CcBOOOJIHO OINEpPUPOBaTh MOHATHSMHU: apu(pMeTHUecKas U TeoMeTpUyecKas MpOrpeccus,
0eCKOHEUHO YOBbIBaIOIIasi FEOMETPUUECKasi IPOrPECCHs, JIMHEHHBIN U SKCIIOHEHIMAIBHBIN POCT,
(bopMyIna CI0XKHBIX IPOLIEHTOB, UMETh IIPEJCTABICHNUE O KOHCTAHTE;

HCIOJIb30BATh IPOrPECCUH JUIsl PELICHUs PeaIbHbIX 33/1a4 IPUKJIAHOTO XapaKTepa;

CBOOOJTHO  ONEpUPOBaTh MOHATUSAMM:  IOCIEAOBATEIBHOCTb,  CHOCOOBI  3a/aHUs
II0CJIeI0BATEIbHOCTEH, MOHOTOHHBIE 1 OIpPaHUUYEHHBIE ITOCIIEA0BATEIILHOCTH, TOHUMATh OCHOBBI
3apOoXK/IEHUS] MATEMaTUYECKOI0 aHaJIM3a KaK aHalnnu3a 0ECKOHEYHO MaJlbIX;

cBOOOJIHO ONEpPUPOBATH MOHATUSAMU: HENpepbIBHbIE (DYHKLIMH, TOUYKU pa3pbiBa Ipaduka
(GYHKIMH, aCHMIITOTHI rpaduka GyHKINH;

cBOOOJIHO OINEpHpOBaTh MOHATHEM: (PYHKLHMS, HENpepbIiBHAsE Ha OTPE3Ke, MPUMEHATh
CBOICTBA HENPEPBIBHBIX (PYHKIMH Ul peLIeHUs 3a1a4;

CBOOOJTHO OmepUpoBaTh MOHATUAMHU: IiepBas W BTOpas NpPOU3BOJAHBIE (yHKIHUH,
KacaTenbHast K rpaduky QyHKIUY;

BBIUUCIIATh MPOU3BOJHBIE CYMMBI, IPOU3BENIEHHs, YacTHOTO M KOMIIO3UIMM JBYX
(byHKLUH, 3HAaTh TPOU3BOJIHBIE JIEMEHTAPHBIX (PYHKIUI;

UCIOJb30BATh T€OMETPUUYECKUI U (PU3UUECKUI CMBICT MPOU3BOJHOM /ISl pellieH s 3a1au.

MHoKecTBa M JIOTHKA:

cBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEpaIlMU HaJl MHOKECTBAMH;



HCII0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jilsl ONUCAaHUs PEaJbHBIX IPOLECCOB
U SIBJICHUH, IPU PELICHUH 33124 U3 JPYTruX y4eOHBIX MPEIMETOB;

cBOOOJTHO OMEpUPOBaTh MOHATHAMU: OIpEICIICHHE, TeopeMa, YpaBHEHHE-CIEICTBHE,
CBOMCTBO MAaT€MaTU4YEeCKOro OObBEKTa, JI0KA3aTelbCTBO, PABHOCUJIbHBIE YpaBHEHUA W
HEPaBEHCTBA.

K xonmy oOyuenms B 11 ku1acce oOy4aromuiicsi MONYyYUT CIEAYIOIIME TPEAMETHBIC
pe3ybTaThl IO OT/AENBHBIM TeMaM paloueil mporpaMMbl y4eOHOTO Kypca «Anrebpa M Hadana
MaTeMaTHYECKOIO aHAIU3a»:

Yucia ¥ BbIYMCTICHHA:

cBOOOJTHO OMNEpUPOBATH MOHATUSMH: HATypaJIbHOE U LEJI0€ YHCIO, MHOXECTBA
HaTypaJIbHbIX M LIEJBIX YHCEJl, UCIOJb30BaTh NMpU3Haku Aenumocty nensix yucen, HOJ[ n HOK
HaTypaJIbHbIX YHMCEN JJISl PEeLIeHUs 3a7a4, IpUMEHATh anroput™ EBknuaa;

CBOOOJHO ONEpPUPOBATh MOHATHEM OCTAaTKa MO MOJYJIIO, 3aIIUChIBaTh HATypaJbHbIE YHCIa
B Pa3JIMYHBIX NO3UIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHUAMHU: KOMIUIEKCHOE YHCIO UM MHOXKECTBO KOMILJIEKCHBIX
qucell, MPeJICTaBIsATh KOMIUIEKCHbIE YUCIa B aireOpanyeckoil U TPUTOHOMETpHYecKoi (opme,
BBITIOJIHATH apu(PMeTHUYeCKUe onepalnry ¢ HUIMH U 1300pakaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJHO  OMEpUpOBaTh  MOHATUSIMHU:  HpPpAllMOHAIbHBIE,  [OKa3aTelbHblE U
Jorapu(pMUUecKie HepaBeHCTBA, HAX0IUTh UX PELIECHUS C TOMOIIBI0 PAaBHOCUIIBHBIX NEPEXOI0B;

OCYILIECTBIISATH OTOOP KOPHEN MPU PEelIeHUH TPUTOHOMETPUUECKOTO YPaBHEHUS;

CBOOOJIHO OINEpUPOBAaTh IOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPHUMEHSATh
Heo0xoauMble (OPMYIIbI I PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

cBOOOJIHO ONEPHUPOBAThH MOHATUSAMHU: CUCTEMA U COBOKYITHOCTb YPaBHEHHH U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUS, HAXOAUTD PEIICHHUS CUCTEMBI M COBOKYITHOCTEN
palMOHANIBHBIX, WPPALMOHAIBHBIX, IO0KA3aTEJbHBIX M JIOTApU(PMHUUYECKHX ypaBHEHUH U
HEPABCHCTB;

pelmaTh palUOHalbHble, HWpPpalMOHAJIbHBIE, IIOKa3aTelIbHblEe, JOrapugMmuyeckue u
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAIINE MOLYJIN U IIapaMeTphI;

IPUMEHATH I'papruecKue METOAbI AJIs PELICHHs YpaBHEHUIM 1 HEPaBEHCTB, a TaKkXkKe 3a/ad
C IapaMeTpaMHy;

MOJICIUPOBATh pEaJbHbIE CHUTYallMM Ha s3bIKe aiareOpbl, COCTaBJATh BbIPAXKEHHUS,
YPaBHEHUS, HEPAaBEHCTBA U MX CHCTEMbI II0 YCIOBHIO 3a/ladM, HCCIIENOBaTh IIOCTPOCHHBIE
MO/IEJIH C MCIIOJIb30BaHUEM alIapara ajareopbl, HHTEPIPETUPOBATh MOTYUYEHHBIN pPe3ybTar.

DOyHKUUM U TPauUKU:

CTPOUTH IpaUKH KOMIO3MLMHU (PYHKIMH C MOMOIIbIO 3JIE€MEHTApHOIO HCCIEIOBaHUS U
CBOMCTB KOMIIO3UIIMHU JABYX (PYHKIIHIA;

CTPOUTh TeOMEeTpUYecKHe o00pa3bl YpaBHEHUI U HEPaBEHCTB Ha KOOPAMHATHOM
IIJIOCKOCTH;

cBOOOJTHO ONEPHPOBATH MOHATHAMHU: TPpApUKH TPUTOHOMETPUUECKUX (PYHKIIHI;

NPUMEHATh (PYHKIMM [T MOJICIMPOBAHUS U UCCIIEIOBaHUS PEeaTbHBIX IPOIIECCOB.

Havasa maTeMaTH4eCKOIo aHAJIM3a:

UCIOJb30BaTh MPOU3BOJHYIO [UId HMCCIEIOBaHMA (YHKIMM Ha MOHOTOHHOCTh U
9KCTPEMYMBI;

HaXO0JUTh HanOOJIbIlIee U HAaUMEHbIIIee 3HaUeHUs (PYHKIIMU HENPEPhIBHON Ha OTPE3KE;



HCII0JIb30BaTh MPOU3BOIHYIO JIISi HAXOXKJCHUS HAWIYYIIErO PEUICHUS B MPHUKIATHBIX, B
TOM YHCJIEC COIUATBHO-DKOHOMUYECKHX, 3aJaudax, JJs ONpEeAeNCHUS CKOPOCTH M YCKOPEHUS
mporecca, 3a1aHHOTO GOPMYIIOH UITH TPaPUKOM;

CBOOOHO OTIEPUPOBATH MOHATHIMU: TIEpBOOOpa3Has, ONpeaeIEHHBI HHTETPANI, HAXO0 IUTh
MEepPBOOOpA3HBIE 3JIEMEHTAPHBIX (YHKIMH W BBIYHCIATH WHTETpan mo ¢opmyine HproToHa-
Jeitbuumna;

HAaXOJHTh IUIOMAIH IJIOCKUX (UTYP U 00BEMBI TEN C TTIOMOIILIO HHTETPAJIA;

MMETh TIPEJICTABICHHE O MATEeMAaTHYECKOM MOJICIIMPOBAHUH HA IMPUMEPE COCTABIICHUS
mudhepeHInaTbHBIX YPABHCHHIA,

penaTth MPUKIAJIHBIC 3a/1a9¥, B TOM YHCIE COIHMATLHO-3KOHOMUYECKOTO M (DPU3HUYECKOTO
XapakTepa, CpeICTBAMHA MaTEeMaTHIEeCKOTO aHAIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uu¢poBbIe)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
yYpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TIOKa3aTesIeM
3 ApubMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1
HppaunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpruecKre BbIPAKEHUS U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10
HenpepriBubie ¢pyukiuu. [IpousBoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi u HHTETPAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24 1
norapuMuvecKkue HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10
CucreMbl paliMoOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTrapU(PMUUECKUX 12 1
ypaBHEHUH
8 3amayu ¢ mapaMmeTpaMu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

No KosmnuecTBo yacos DJIeKTPOHHbIE
11/_11 Tema ypoka Beero Konrtpoiabubie | IlpakTHyeckue i[:;‘?e}[l/lﬂ uuppossie
padoTsbI padoThI o0pa3oBaTe/bHbIE
pecypcsbl
1 MHOXeCTBO, OTIepany HaJl MHO)KECTBAMH U X 1
CBOMCTBA
2 Huarpammsl Ditiepa-Benna 1
3 [TpuMeHeHre TeOPEeTHKO-MHOKECTBEHHOTO arlapara 1
IUTSL pEIIeHUs 3a1a4
Parmonansabie yncia. OOBIKHOBEHHBIE M ICCATUIHBIC
4 IpoOu, MPOLEHTHI, 0ECKOHEUHbIE TIEPUOIUYECKUE 1
npoou
Panmonaneublie yncna. OObIKHOBEHHBIE U AECATUYHbBIE
5 JpoOH, IPOLIEHTHI, 0ECKOHEUHBIE TIEPHOTUICCKIE 1
npoou
5 [Ipumenenue qpobeii ¥ IPOLEHTOB Ui PELICHUs 1
MPUKJIAIHBIX 3a7a4
7 [Ipumenenue qpobeii v TPOLEHTOB Ui PELICHUs 1
MPUKJIAIHBIX 3a7a4
8 JleiicTBuTENnbHBIC YKca. PaniionanbHbIe U 1
UppalMoHaIbHBIC YHCIIa
9 Apudmernueckue onepanuu ¢ 1eHCTBUTEIbHBIMU 1
qHclaMu
10 Monynb AeCTBUTEIBHOTO YHCIIAa U €r0 CBOMCTBA 1
1 [TpubnmkEHHBIE BBIYUCIICHUS, TIPABUIIA OKPYTIICHUS, 1

MPpUKKUIKA U OLICHKA pE3yJIbTaTa BBIYHCIICHUI




OCHOBHBIE METO/IbI PEIIEHHS LIEIbIX U IPOOHO-

12 palOHaIbHBIX YPAaBHEHUN U HEPABEHCTB

13 OCHOBHBIE METO/IbI PEIIEHHS LIEbIX U IPOOHO-
palOHaIbHBIX YPAaBHEHUN U HEPABEHCTB

14 OCHOBHBIE METO/IbI PEIIEHHS LIENbIX U IPOOHO-
paloOHaIbHBIX YPaBHEHUN U HEPABEHCTB
MHorousneHsl 0T OJHON epeMeHHOU. Jleenne

15 MHOTO4JI€Ha HA MHOTOWJIEH C OCTaTKOM. TeopeMa
besy

16 MHuorouseHsl ¢ 1easiMu ko3 duiinentamu. Teopema
Buera

17 Pemrenne cucrem NTMHENHBIX ypaBHEHUN

18 Pemrenne cucrem IMHEWHBIX YpaBHEHUN
Marpuiia cucTeMbl JIMHEWMHBIX YPABHEHHIA.

19 OnpenenuTenas MaTPHUITLI 2X2, €r0 TEOMETPUICCKUI
CMBICJI U CBOMCTBA; BEIYMCIIEHUE €TI0 3HAYECHUS

20 Onpenenurenb MaTPUILBI 2X2, €10 TeOMETPUIECKUI
CMBICJI U CBOMCTBA; BEIYMCIIEHUE €T0 3HAUECHUS

21 [IpuMeHeHue onpenenuTens i peleHus: CHCTEMbI
JIMHEHHBIX YpaBHCHUH

99 Penienune npukinagHbIX 3a7a4 ¢ IOMOIIBIO CUCTEMBI
JIMHEWHBIX YpaBHEHUN

93 Pemienune npukinagHbIX 3a7a4 ¢ MOMOIIbIO CUCTEMBI
JIMHEWHBIX YpaBHEHUN

24 KonTtponpHas pabota: "PanmonanbHele ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI JIMHENHBIX YpaBHEHUN"

o5 OyHKIMA, criocoObl 3a1aus GyHKkuMU. B3anmHo

oOparuble ¢pyHkuu. Komnosunuus ¢pyHkuuit




I'paduk pynkmu. DnemMeHTapHBIC TPEOOPA3OBAHUS

26 .
rpaduKoB QYHKITHI
OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HAUCHHUIA

27 ¢bynkuuu. Hymu ¢ynkiun. [IpomexyTkn 3HaK
MIOCTOSIHCTBA

28 Yérnble u Heu€THbIE pyHKUUU. [lepuoauueckue
¢byskuu. [IpomMexxyTki MOHOTOHHOCTH (DYHKIIUU

29 MaxkcuMymbl 1 MUHUMYMBI QyHKIKMK. Hanbombiiee u
HauMeHbIIIee 3HaueHNEe PYHKIUU Ha TIPOMEKYTKE

30 Jluneiinas, KBaapaTuyHas U JpOOHO-IMHEHHAS
byHKIIAN

31 DneMeHTapHOe UCCIeI0BaHUE U TOCTPOCHHE
rpadukoB 3TUX QyHKIUH

39 DneMeHTapHOe UCCIeI0BaHUE U TOCTPOCHHE
rpauKOB ATUX PYHKITHI

33 Crenens ¢ nensiM nokasaresieMm. bunom Heiotona

34 Crenensb ¢ nenbM nokasareneM. bunom Herotona

35 CrenenHast GyHKIMS C HATypaJIbHBIM U LIEIBIM
nokaszateneM. E€ cBoiicTBa u rpaduk

36 Kontponbhas padota: "Crenennas pynkuus. EE
cBoOlcTBa U rpaduk"”

37 Apudmernueckuil KOpeHb HATYPAIbHOW CTENIEHH U
€ro CBOMCTBA

38 Apudmernueckuil KOpeHb HATYPAIbHOW CTENIEHH U
€ro CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,
COJIepKalIuX CTENEHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BHIPAKCHHI,




COZACpKAUX CTCIICHU U KOPHU

[IpeoOpa3oBaHMs YUCIOBBIX BBIPAKCHHM,

4 CoJIepKalluX CTENEeHU U KOPHU

42 Uppanmnonansusie ypaBHeHus1. OCHOBHBIE METO/IbI
pEIICHUS UPPANMOHAIILHBIX YPABHCHHMA

43 Uppanmonansusie ypaBHeHUsI. OCHOBHBIE METO/IBI
pEIICHUS UPPANMOHATLHBIX YPABHCHHMA

44 Uppanmonansusie ypaBHeHHs. OCHOBHBIE METO/IbI
pEIICHUS UPPANMOHATLHBIX YPABHCHHMA

45 PaBHOCHIIBHBIE TTEPEXOIBI B PEIIICHUHN
HPPAIMOHAIILHBIX YPABHCHHH

46 PaBHOCWMIIBHBIE TIEPEXOIBI B PEIICHUHT
HPPAIMOHAIILHBIX YPABHCHHM

47 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
UppalMOHANILHBIX YPaBHEHHM

48 PaBHOCHIIbHBIE TIEpEXO/Ibl B PELLICHUU
UppalMOHANILHBIX YPaBHEHHM
CaoiicTBa u rpaduK KOpHS N-0¥ CTETICHU KaK

49 GbyHKIMM 0OpaTHOM CTETIEHH C HATypaJbHbIM
roKasarejem
CpoiicTBa u rpaduK KOpHS N-Oi CTETIEHN KaK

50 (GbyHKIMH 00paTHOM CTENEeHHU C HaTypallbHbIM
roKasaresem

51 KonTponsnas pabora: "CBoiicTBa u rpaduk KOpHs N-
oif crenenu. MppannonansHble ypaBHeHUS"

59 CreneHb C pallMOHATIBHBIM MOKa3aTeeM U eé
CBOMCTBA

53 CreneHb C pallMOHAJIBHBIM MOKa3aTeIeM U €€




CBOICTBA

CreneHsp ¢ pallMOHAIBHBIM [I0KA3aTENEM U €€

54 . 1
CBOMCTBA

55 [Toxa3zatenpHast pyHKIMSA, €€ cBOICTBA U rpaduK 1

56 Hcnonp3oBanue rpaduka GyHKIUN 15 pEHICHUS 1
YpaBHEHUU

57 Wcnonb3oBanue rpaduka QyHKIUU A pelIeHUs 1
YpaBHEHUU

58 [TokazarenbHbie ypaBHeHU. OCHOBHBIE METOIbI 1
pEIICHUS TOKa3aTeIbHBIX YPaBHCHUN

59 [TokazarenbHbie ypaBHeHUA. OCHOBHBIE METOIbI 1
pEIICHUS TOKa3aTeIbHBIX YPABHCHHIMA

60 [TokazarenpHbie ypaBHeHUA. OCHOBHBIE METOIbI 1
pelIeHUs MOKa3aTeIbHbIX YpaBHEHUN

61 Kontponbras padota: "[lokazarenbHas GyHKIIHS. 1
[TokazaTenbHbIe ypaBHEHUS "

62 Jlorapudm uuncia. CoiicTBa jgorapupma 1

63 Jlorapudm uuncina. CoiicTBa Jorapupma 1

64 Jlorapudm uuncia. CoiicTBa jgorapupma 1

65 JlecsaTHYHBIC W HATYpaJIbHBIE JIOTAPU(MBI 1

66 JlecsiTUuHBIE U HATYpAJIbHBIC JTOTAPUPMBI 1

67 [IpeoOpa3oBanue BEIpaKEHUH, COAEPIKAIUX 1
sorapudmbl

68 [IpeoOpaszoBanHue BEIpaKEHUH, COAEPKAIINX 1
sorapupmsl

69 [IpeoOpaszoBanue BEIpaKEHUH, COAEPIKAIIUX 1

sorapupmsl




70

Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U TpaduK

71 Jlorapudpmuueckas GpyHKIus, €€ CBOWCTBA U TpaduK

7 Wcnonb3oBanue rpaduka QyHKIUU AJ1s peLLICHUs
ypaBHEHU U

73 Wcnonb3oBanue rpaduka QyHKIUU AJ1s pEeLLICHUs
YpaBHEHUU

74 Jlorapudmuueckue ypaBHeHust. OCHOBHBIE METOIbI
pelieHus JorapupMUIecKux ypaBHEHUN

75 Jlorapudmuueckue ypaBHeHust. OCHOBHBIE METOIbI
pelieHus JorapupMuIecKux ypaBHeHUN

76 Jlorapudmuueckue ypaBHeHUsl. OCHOBHBIE METOIbI
pelieHus JorapupMuIecKux ypaBHeHUN

77 PaBHOCUIIbHBIE TIEpEXO/Ibl B PELICHUN
Jorapu(MUUECKUX ypaBHEHHM

78 PaBHOCHIIbHBIE TIEpEXO/Ibl B PELICHUU
Jorapu(MUUECKUX ypaBHEHHM

79 Kontponbnas padota: "Jlorapudpmudeckas GyHKIms.
Jlorapudmuueckue ypaBHeHUS"

80 CuHyc, KOCHHYC, TAHT€HC U KOTAHI'€HC YUCIIOBOTO
aprymeHra

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHI'€HC YUCIIOBOTO
aprymeHra

82 ApKCUHYC, QpKKOCHHYC M apKTaHT€HC YUCIOBOTO
aprymeHra

83 ApKCUHYC, apKKOCHHYC M apKTaHT'€HC YUCIIOBOTO
aprymeHra

84 Tpuronomerpryeckas OKpyKHOCTb, OIIPEJIEIICHNE

TPUTOHOMETPUUYECKUX (PYHKLIUHN YHUCIOBOTO




aprymeHTa

Tpuronomerpryeckas OKpyKHOCTb, OIIPEJIEIIEHNE

85 TPUTOHOMETPHUYECKUX (PYHKIUH YHUCIOBOTO 1
aprymMeHTa
86 OCHOBHBIEC TPUTOHOMETPUIECKUE (POPMYIIBI 1
87 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI 1
88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1
89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1
90 [IpeoOpa3oBaHre TPUTOHOMETPUIECKUX BBIPAKCHUH 1
91 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX BBIPAXKEHUN 1
92 [TpeoOpa3oBaHre TPUTOHOMETPUIECKUX BBIPAKCHUH 1
93 [TpeoOpa3oBaHre TPUTOHOMETPUIECKUX BBIPAKCHUH 1
94 Pemrenne TpuroHOMETPUYECKUX YpaBHEHUN 1
95 Pemrenne TpuroHOMETPUYECKUX YpaBHEHUHN 1
96 Pemrenne TpuroHOMETPUYECKUX YpaBHEHUN 1
97 Pemrenne TpuroHOMETPUYECKUX YpaBHEHUHN 1
98 Pemenne TpuroHOMETPUYECKUX YpaBHEHUI 1
99 Pemenne TpuroHOMETPUYECKUX YpaBHEHUI 1
100 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1
101 KontponbHas padota: "TpuroHoMeTpudeckme 1
BBIPQKCHUS M TPUTOHOMETPHUYECKIE ypaBHEHUS"
[TocnenoBaTeabHOCTH, CIIOCOOBI 33 1aHUS
102 [IOCJIEAOBATEILHOCTEN. METoI MaTeMaTUYECKOI 1
WHIYKIHHA
103 MOHOTOHHBIE M OTPaHUYEHHBIE TIOCIIEJOBATEIIBHOCTH. 1
HcTopust aHanm3a 6€CKOHEUHO MaJIbIX
104 Apudmerrueckas nporpeccus 1




105 ['eomeTpuueckas nporpeccust 1

106 beckoHeuHo yObIBaromIasi reoMeTpudecKas 1
nporpeccus

107 Cymma OeCKOHEYHO yOBIBAIOIICH IreOMETPUICCKOM 1
porpeccun

108 JInHEeHBIN 1 SKCIOHEHIMAaIbHBINA pocT. Huclo e. 1
dopmyJia CI0KHBIX TPOLIEHTOB

109 JIMHEHBIN 1 SKCIOHEHIMAaIbHBINA pocT. Huclo e. 1
dopmyia CI0KHBIX TPOLIEHTOB

110 Vcnonp30BaHne POTPECCHH TSl PEIICHHUST PEATbHBIX 1
3a7a4d MPUKJIIATHOTO XapaKTepa

111 Kontponbnas padota: "[locnenoBaTenbHOCTH U 1
nporpeccun”

112 HemnpeprsiBHbIC PYHKIINHM ¥ UX CBOWCTBA 1

113 Touka pa3ppiBa. ACHMITOTHI TpadUKOB QYHKITUIH 1

114 CpoiicTBa (yHKIIUH HEMIPEPHIBHBIX HA OTPE3KE 1

115 CpoiicTBa (hyHKIIUH HEMIPEPHIBHBIX HA OTPE3KE 1

116 MeTo HHTEPBAJIOB ISl pEIICHUS HEPABEHCTB 1

117 MeToa HHTEPBAJIOB ISl pEIICHUS HEPABEHCTB 1

118 MeTo HHTEPBAJIOB ISl pEIICHUS HEPABEHCTB 1

119 [IpumeHeHne CBOMCTB HEMIPEPHIBHBIX (YHKIIMMA 715 1
pelieHus 3aaa4y

120 [IpumeHeHre CBONCTB HEMPEPHIBHBIX (DYHKIIHH [ 1
pelieHus 3aaa4

121 IlepBas u BTOpas Mpou3BOAHbIE GYHKIIUU

122 Omnpenenenne, reOMETPUYECKHI CMBICI TPOU3BOTHOM

123 Onpenenenue, GU3NUECKUI CMBICT POU3BOHOMN




124 VYpaBHeHHEe KacaTeNbHON K TpaduKy QyHKIUN 1
125 VYpaBHeHHe KacaTeNbHOU K TpaduKy QyHKIUN 1
126 [Tpon3BoaHBIE AIIEMEHTAPHBIX QYHKIUI 1
127 [Ipon3BoHBIE IIEMEHTAPHBIX QYHKIUI 1
128 [TpousBoiHAS CyMMBI, IIPOU3BEACHHMSI, YACTHOTO U 1
KOMIMO3UIMU (PYHKITUN
129 [TpousBoiHAS CyMMBI, IIPOU3BEACHHUSI, YACTHOTO U 1
KOMIMO3UIUU (PYHKITUN
130 [Tpou3BoiHAS CyMMBI, IIPOU3BEIACHHUSI, YACTHOTO U 1
KOMTO3UITUHU (DYHKITUH
131 Kontponbras padota: "[IponsBognas” 1 1
132 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIUS 3HAHNMN 1
"YpaBHenus"
133 [ToBTOpEeHuE, 0000IIEHNE, CHCTEMAaTH3aIUs 3HAHUI 1
"®yukuun"
134 Hrorosas koHTpoJbHAS paboTa
135 Hrorosas koHTpoabHas paboTa
136 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIMS 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KVIACC

KoimuecTBo yacos DJIEeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprkre | Hpakririeckite H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 [IpumeHneHne npor3BOIHON K HccIe10BaHUI0 QYHKIUI 1
Ha MOHOTOHHOCTb U SKCTPEMYMBI
9 [IpumeHneHne Mpon3BOIHOM K HCCIeI0BaHUIO (DYHKIUI 1
Ha MOHOTOHHOCTb U 9KCTPEMYMBI
3 [IpumeHeHne Mpor3BOIHON K HCCIeI0BaHUIO (DYHKIUI 1
Ha MOHOTOHHOCTb U 9KCTPEMYMBI
4 [IpumeHneHne Mpor3BOIHON K HCCIeI0BaHUIO (DYHKIUI 1
Ha MOHOTOHHOCTb U 9KCTPEMYMBI
5 [IpuMeHeHne mMpoON3BOIHOM K UCCIICIOBAHMIO (DYHKITUMA 1
Ha MOHOTOHHOCTb U 9KCTPEMYMBI
6 [IpuMeHeHne mMpoON3BOIHOM K UCCIICIOBAHMIO (DYHKITUMA 1
Ha MOHOTOHHOCTb U 9KCTPEMYMBI
7 Haxosxaenne HanOoJIbIIEro 1 HAMMEHbBLIETO 3HAYECHUS 1
HeNpepbIBHON (DYHKLIMU HA OTPE3Ke
3 Haxosxnenne HanOoJIbIIEero 1 HAMMEHbBLIET0 3HAYESHUS 1
HeNpepbIBHON (DYHKLIMU HA OTPE3Ke
9 Haxosxnenne HanOoJIbIIEero 1 HAMMEHbBLIET0 3HAYESHUS 1
HeNpepbIBHON (DYHKLIMU HA OTPE3Ke
10 Haxosxnenne HanOoJIbIIEero 1 HAMMEHbBLIET0 3HAYSHUS 1
HeNpepbIBHON (DYHKIIMU HA OTPE3Ke
1 HaxosxaeHne HanOoJIbIIero 1 HAMMEHbBIIET0 3HAYSHUS 1
HeNpepbIBHON (DYHKIIMU HA OTPE3Ke
12 Haxosxnenne HanOoJIbIIEero ¥ HAUMEHBIIETO 3HAYSHUS 1




HENpPEepbIBHON (PYHKIIUU Ha OTpE3Ke

[IpumeneHne npou3BOIHOM JUIsl HAXOKICHUS

13 HaWIY4IlIEero peleHus B IPUKIaIHbIX 3a/1a4ax

14 [IpumeneHne npou3BOIHOM JUIsl HAXOKICHUS
HaWIY4IlIEero peleHus B IPUKIaIHbIX 3a/1a4ax
[IpuMeHeHne npon3BOIHON ISl OIIPENETICHUS CKOPOCTH U

15 YCKOPEHHUSI TIpoliecca, 3aaHHOTO POpMYITOH UiTn
rpaduxkom
[IpuMeHeHne npou3BOIHOM ISl OIIPENEICHUS CKOPOCTH U

16 YCKOpEHHUS TIpoIiecca, 3aAaHHOTO POpMYIToi UiTn
rpaduxkom

17 Kommnozumus pyakimia

18 Komnozumust pyHKIT#iA

19 Komnosumus yakmmi

20 I'eomeTpuueckue 00pa3bl ypaBHEHUH HA KOOPIMHATHON
IIJIOCKOCTH

21 ['eomeTpuueckue o0pa3bl ypaBHEHUN HA KOOPIMHATHON
IIJIOCKOCTH

99 Kontponbras padota: "UccnenoBanue GyHKIUN ¢
MOMOIIBbIO TPOU3BOIHON"

23 [TepBooOpa3Hasi, OCHOBHOE CBOHCTBO TIEPBOOOPA3HBIX

24 [TepBooOpa3ubie anemeHTapHbIX GyHKIMiA. [IpaBuna
HAXO0XJICHUS MePBOOOPA3HBIX

o5 [TepBooOpa3ubie >nemeHTapHbIX GyHKIMHA. [IpaBuna
HaXO0XJICHUS MePBOOOPA3HBIX

26 Hurerpain. I'eomeTpuyecknii CMbICI UHTETpaIa

97 Brruncnenue onpenenéHHOro uHTerpaia no gopmye
Hrerorona-Jleiibaumna

28 Brruncnenue onpenenéHHOro uHTerpaia no gopmye




Herorona-JleitOHuLa

[IpumeHeHne nHTErpana Jyisg Hax0XACHU Iuoaiei

29 1
IUIOCKUX (HUTYp

30 [TpumeneHne nHTErpaNa i HaXOXKACHUS 00BEMOB 1
Te€OMETPUIECKUX Tell

31 [Ipumeps! pemennii qudpepeHnnaibHbIX YpaBHEHUN

32 [Ipumeps! pemennii qudpepeHnnaibHbIX YpaBHEHUH 1

33 MaremaTHueCKO€ MOJISIIMPOBAaHUE PEATTbHBIX MIPOIIECCOB 1
¢ oMokl TuddepeHITHaTbHBIX YPAaBHEHHUI

34 Kontponsnas padota: "[lepBooOpazHas u mHTErpan” 1

35 Tpuronomerpruueckue GyHKINU, UX CBOWCTBA U rpapUKU 1

36 Tpuronomerpudeckne GyHKIINHU, HX CBOMCTBA U rpaduKu 1

37 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH 1

38 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKH 1

39 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH 1

40 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHHH C 1
IIOMOIIIBIO TPUTOHOMETPUUYECKON OKPYKHOCTH

41 O160p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUH C 1
IIOMOIIIBIO TPUTOHOMETPUYECKON OKPYKHOCTH

42 O160p KOpHEI TPUTOHOMETPUUECKUX YPaBHEHHI C 1
IIOMOIIIBIO TPUTOHOMETPUYECKOH OKPYKHOCTH

43 O160p KOpHEI TPUTOHOMETPUUECKUX YPaBHEHHI C 1
IIOMOIIIBIO TPUTOHOMETPUYECKOH OKPYKHOCTH

44 Pemenune TpUroHoMeTprUYECKUX HEPABEHCTB 1

45 Pemenune TpUroHoMeTprYECKUX HEPABEHCTB 1

46 Pemenune TpUroHoMeTprYECKUX HEPABEHCTB 1

47 Pemenune TpUroHoMeTprUECKUX HEPABEHCTB 1

48 KonTtposnsHas padota: "['paduku TpUroHOMETPUUECKUX 1




¢ynkuuit. Tpuronomerpuueckue HepaBeHcTBA"

49 OcHOBHBIE METO/IbI PEILICHUS IOKA3aTEIbHBIX HEPABEHCTB 1

50 OcHOBHBIE METO/IbI PEILICHUS TOKA3ATENbHBIX HEPABEHCTB 1

o1 OcHOBHBIE METO/IbI PEILICHUS TIOKA3ATENbHBIX HEPABEHCTB 1

52 OcHOBHBIE METO/IbI PEILIEHUS TIOKA3aTEIbHBIX HEPABEHCTB 1

53 OCHOBHBIE METO/IbI PELLIEHUS JIOTapUPMUIECKUX 1
HEPABEHCTB

54 OCHOBHBIE METO/IbI PELLIEHUS JIOTapUPMUUIECKUX 1
HEPABEHCTB

55 OCHOBHBIE METOIbI PEILIEHUS JIOTapUPMUIECKIX 1
HEPaBEHCTB

56 OcCHOBHBIE METO/IbI PEIIEHUS JOrapu(PMUYECKUX 1
HEPaBEHCTB

57 OCHOBHBIE METO/IbI PEIIEHUS HPPALTHOHAIBHBIX 1
HEPaBEHCTB

58 OCHOBHBIE METO/IbI PEIIEHUS UPPALIHOHAIBHBIX 1
HEPaBEHCTB

59 OCHOBHBIE METO/IbI PEIIEHHS HPPALIMOHAIBHBIX 1
HEPaBEHCTB

50 OCHOBHBIE METO/1bI PEILIEHHS UPPALIIOHAIBHBIX 1
HEpPaBEHCTB

61 I'padrueckue MeTobl pelICHUs HPPALIMOHAIBHBIX 1
ypaBHEHUI

62 I'padrueckue MeTobl pelICHUs HPPALIMOHATBHBIX 1
YPaBHEHUN

63 I'paduueckue MeTo bl pelIeHHs OKa3aTeIbHbIX 1
YpaBHEHUH

64 I'paduueckue MeTo bl peleHns MoKa3aTeIbHbIX 1

HCPaBCHCTB




I'paduueckue MeTOIbI peICHUS JOTaAPUPMHUECKUX

65 .
YpaBHEHUI

66 I'paduueckre METOIBI PEICHHS JOTAPUPMIUUECKIX
HEPABEHCTB

67 I'paduueckue METOIBI PEICHHS JOTAPUPMHIUUECKIX
HEPABEHCTB

68 I'padmyeckue MeTo bl peleHus MoKa3aTeIbHbIX U
Jorapu(PMUIECKUX ypaBHEHUN

69 I'padmyeckure MeTo bl peleHus MOKa3aTeIbHbIX U
Jorapu(PMUIECKUX ypaBHEHUN

70 I'pacdmyeckure MeTobl peleHus MOKa3aTeNbHbIX U
Jorapu(pMUIECKUX HEPABEHCTB

71 I'pacdmyeckue MeTobl peleHus NoKa3aTesIbHbIX U
Jorapu(MUUECKUX HEPABEHCTB

79 Kontponbras padota: "MppanmonaibHble,
MoKa3aTebHbIC U JJOTapu(MUUIECKUE HEPABEHCTBA"
KomrmuiekcHbie uncia. Anredpanyeckas u

73 TPUTOHOMETpHYECKast (POPMBI 3aMKCU KOMILIEKCHOTO
qucina
KomrmuiekcHbie uncia. Anredpanyeckas u

74 TPUTOHOMETpHYECKast (POPMBI 3aMKCH KOMILIEKCHOTO
qucna

75 Apudmernueckue onepanuu ¢ KOMIIEKCHBIMH YUCIIaMU

76 Apudmernueckue onepanuu ¢ KOMIIEKCHBIMH YUCIIaMU

77 N300pakeHne KOMIUIEKCHBIX YUCeNl Ha KOOPAMHATHON
IJIOCKOCTH

78 N300pakeHue KOMIUIEKCHBIX YUCEN Ha KOOPAWHATHOMN
IIJI0CKOCTH

79 ®opmyna Myaspa. Kopau n-oii ctenenu us




KOMIIJICKCHOT'O YHuCJia

®opmyiia Myaspa. KopHu N-oii crenenu us

80 1
KOMIIJICKCHOTO YHCJIa

81 [TpruMeHeHHe KOMITJICKCHBIX YUCEI [T PEIICHHS 1
(U3HYECKUX U TEOMETPUYCCKUX 33124

82 KonTpomasHas padora: "KomrekcHbie gucia' 1

83 HatypaibHbIe 1 1emnbie 9ncia 1

84 HarypanbHble u nenbie yncna 1

85 [IpumeHeHre NpU3HAKOB JETUMOCTH LIEJIBIX YUCEN 1

86 [IpuMeHeHne MpU3HAKOB ACTUMOCTH EIBIX YHCEIT 1

87 [Ipumenenue npu3HakoB AeauMocTy 1enbix yucen: HOJI 1
n HOK

88 [IpumeneHnre npu3HaKoB AeIUMOCTH 1enbIx yncen: HOJI 1
n HOK

89 [IpumeHeHne NPU3HAKOB AETUMOCTHU HENbIX YHCEI: 1
OCTaTKH [0 MOJYITIO

90 [IpumeHeHue NPU3HAKOB AETUMOCTHU LENbIX YHCEI: 1
OCTaTKH [0 MOJYITIO

o1 [IpumeHeHue NPU3HAKOB AETUMOCTHU LENbIX YHCEI: 1
anroput™m EBKima ass pemeHus 3a7a4 B LENIbIX YUCIax

92 KontponbHas padota: "Teopus nenbix uncen" 1

03 Cucrema ¥ COBOKYIHOCTh ypaBHeHH. PaBHOCHIIbHBIE 1
CUCTEMBI U CUCTEMBbI-CIIC/ICTBUS

94 Cucrema ¥ COBOKYIHOCTh YpaBHeHH. PaBHOCUIIbHBIE 1
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS

95 OcCHOBHBIE METO/IBI PEIICHUSI CUCTEM U COBOKYITHOCTEH 1
paloHaIbHBIX YpaBHEHUN

96 OCHOBHBIE METO/IBI PEIICHUSI CUCTEM U COBOKYITHOCTEH 1




HMPPALMOHAIIBHBIX YPABHEHUN

OcHoBHEBIC MCTOAbI PCIICHUSA CUCTCM U COBOKYHHOCTeﬁ

o II0OKA3aTENbHBIX YPAaBHEHHUI

08 OCHOBHBIEC METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH
IIOKA3aTEIbHBIX YPAaBHEHHUU

99 OCHOBHBIEC METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH
Jorapu(PMUIECKUX ypaBHEHUN

100 OCHOBHBIE METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH
Jorapu(PMUIECKUX ypaBHEHUN
[TpuMeHeHre cUCTEM K PEIICHHI0 MAaTeMaTHYECKHX 3a/1a9

101 U 3aJ1a4 U3 pa3INyHbIX o0nacTel HayKu U peaibHOM
KU3HU, UHTEPIPETAINS TIOJTYICHHBIX PE3yIbTaTOB
[TpuMeHeHre cUCTEM K PEIICHHI0 MAaTeMaTHYECKHX 3a/1a9

102 Y 33/1a4 U3 Pa3IMYHBIX 00J1acTel HAyKH M pealbHON
KU3HU, HHTEPIPETALUs OJYyYSHHBIX PE3YIbTaTOB
[IpumeHeHne HepaBEHCTB K PEIICHUIO MaTeMaTUYECKUX

103 3a/1a4 ¥ 3aJ1a4 U3 Pa3IUIHBIX 001acTe HAYKH M peaTbHOM
KU3HU, HHTEPIPETAlUs OJYyYSHHBIX PE3YIbTaTOB
KontponpHas padota: "CucteMbl palliOHAIbHBIX,

104 HMPPAMOHAJIBHBIX IMOKA3aTEIbHBIX U JIOTapU(PMUUECKUX
ypaBHeHUI"

105 PanmonaneHble ypaBHEHUs ¢ TapaMeTpaMu

106 PanvoHanbHbIE HEPABEHCTBA C TTapaMeTPaMHu

107 PanrioHanbHbBIE CUCTEMBI € ITapaMeTpaMu

108 WppatmonansHble ypaBHEHHUs, HEPABEHCTBA C
napaMmeTpamu

109 HppanmoHaibHbIE CHCTEMBI ¢ TapaMETpaMH

110 [TokazarenbHbIe ypaBHEHUS, HEPABEHCTBA C MapaMeTpaMu

111 Iloka3zarenbHble CUCTEMBI C TApaMETPAMU




Jlorapugmuueckue ypaBHEHHsI, HEPAaBEHCTBA C

112 1
napameTpamMu

113 Jlorapugmuueckie CUCTEMBI ¢ TapaMeTpaMH 1

114 TpuroHomeTpudeckue ypaBHEHHUs € IIapaMeTpaMu 1

115 TpuroHomeTpuuecKre HEPABEHCTBA C TapAMETPAMHU 1

116 TpuroHomeTpudecKkre CUCTEMBI € TapaMeTpamMmu 1
[TocTpoenue u uccienoBaHre MaTeEMaTHUECKUX MOJeel

117 peaNbHBIX CUTYAlMI C TOMOLIBIO YPAaBHEHUH C 1
napameTpamMu
[TocTpoenue u uccienoBaHre MaTeEMaTHUECKUX MOJeTei

118 peanbHBIX CUTYALMI C TOMOLIBIO CUCTEM YPAaBHEHUH C 1
napameTpamMu
[TocTpoenue u uccienoBaHre MaTeEMaTHUECKUX MOJeel

119 peaNbHBIX CUTYAIMI C TIOMOIIBIO CHCTEM YPaBHEHUH C 1
napameTpamMu

120 Kontponpnas padota: "3agauu ¢ mapamerpamu" 1

121 IToBTOpEeHue, 0000LIeHNE, CUCTEMAaTU3alUs 3HAHUI: 1
"YpaBuenus"

122 IToBTOpEeHue, 0000LIIeHNE, cCUCTEMaTU3alUs 3HAHUI: 1
"YpaBuenus"

123 [ToBTOpeHue, 0000LIIeHNE, CUCTEMAaTU3alUs 3HAHUI: 1
"VYpaBHenus. Cucremsl ypaBHEHUN"

124 [ToBTOpeHue, 0000LIIeHNE, CUCTEMAaTU3alUs 3HAHUI: 1
"HepaBenctna"

125 [ToBTOpeHue, 06001IeHNE, cCcTeMaTH3all1sl 3HAHUI: 1
"HepaBencrsa"

126 [ToBTOpenue, 06001IeHNE, CCTEeMaTH3allMsl 3HAHUI: 1
"HepaBencrsa"

127 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3al1sl 3HAHUI: 1




"IIpousBosaHas u e€ npumeHeHue"

[ToBTOpenue, 0600IIeHNE, CHUCTEMAaTH3aIUs 3HAHUI:

128 " . " 1
[IponsBonHas u €€ NpuMEHEHNE

129 [ToBTOpenue, 0600IICHNE, CHCTEMAaTH3alMsT 3HAHUI: 1
"[IpousBosHas u e€ npumeHeHue"

130 [ToBTOpeHue, 0600IIeHNE, CHCTEMATH3aIUs 3HAHUM 1
"NuTerpan u ero npuMeHexue"
[ToBTOpeHue, 0000IIeHNE, CHCTEMATH3AIUs 3HAHUI

131 p S — 1

132 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AITNS 3HAHNMN 1
HCDYHKIII/II/I"

133 [ToBTOpeHue, 0000IIeHNEe, CHCTEMATH3aITUs 3HAHUI 1
HCDYHKIII/II/I"

134 Hrorosas koHTpoJbHAS paboTa

135 Hrorosas koHTpoJbHAS paboTa

136 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIHS 3HAHUN

OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 136 10







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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






