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IHHOACHUTEJIBHASA 3ATINCKA

VY4eOHbIii Kypc «AnreOpa W Havala MaTEeMAaTHYECKOTO aHAIM3a» SBISETCS OJHUM U3
HamOoJee 3HAYMMBIX B TIPOTpaMMe CpPEIHEro OOIIero oOpa3oBaHUs, TMOCKOJBKY, C OIHOU
CTOpPOHBI, OH OOECIeYMBAaeT WHCTPYMCHTAIBHYIO 0a3y i1 H3Y4YCHHS BCEX ECTECTBCHHO-
Hay4YHBIX KYpCOB, a C JPYrod CTOPOHBI, (POpPMHpYET JOTHYECKOE M aOCTPAKTHOE MBIIIICHUC
oOydaronuxcs Ha YpOBHE, HEOOXOIUMOM Il OCBOCHHS HH(POPMATHKH, OOIIECTBO3HAHUS,
HUCTOPUH, CIIOBECHOCTH W JPYTHX JUCHHMIUIMH. B paMkax maHHOTO ydeOHOro Kypca
oOydaroniuecs: OBJIQJICBAIOT  YHUBEPCAIBHBIM  SI3bIKOM  COBPEMEHHOH HAayKH, KOTopas
(hopMyIUpyeT CBOU IOCTIKEHUS B MaTeMaTHIECKOH (popme.

Y4eOHbIid Kypc anreOpbl W Havajdl MaTeMAaTHYSCKOTO aHAM3a 3aKJIaJbIBaCT OCHOBY JUIS
YCIICITHOTO OBJIAQJCHUS 3aKOHAMHU (U3UKH, XHMHH, OWOJIOTHH, IOHUMAaHHUS OCHOBHBIX
TEHJCHIIMA DPAa3BUTHS JKOHOMHUKH W OOIIECCTBEHHOW >KW3HH, IO3BOJISET OPUCHTHPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX W KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOJIB30BaTh WX JUIS
nanpHeimero oOpa3oBaHMsl W B TOBCEIHEBHOW Ku3HM. B TO ke BpeMms oOBIajieHue
aOCTPaKTHBIMH M JIOTUYECKH CTPOTUMHU KOHCTPYKITUSMHU aireOphl H MaTEeMaTHYSCKOTO aHaIn3a
pa3BHBacT YMCHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH, JIOKa3bIBATH
YTBEPKICHHSI C MIOMOIIBIO HHIYKIIMA W PacCYXJIaTh JEAYKTUBHO, MCIIOJIB30BaTh 0000IICHNE 1
KOHKPETHU3allni0, a0CTparupoBaHWE M aHAIOTHIO, (OPMHPYET KPEaTHBHOE M KPUTHYECKOE
MBIIIIICHHE.

B xoxe wm3ydenus y4deOHOTO Kypca «AnreOpa W Hadala MaTEeMAaTHYECKOTO aHaJIH3ay
oOydJaromuecsi TMOJy4alOT HOBBIM OTBIT pEIICHHs TNPUKIAJHBIX 337ad, CaMOCTOSTEIHLHOTO
MOCTPOCHHSI MAaTEeMAaTUYECKUX MOJEICH pPealbHbIX CHUTYyalldil, WHTEPIPETAIlMH TOJYICHHBIX
peIIeHM, 3HAKOMSATCSI C MTPUMEPAMU MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MPUpOJE, HAyKe U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMAaTHYECKUMH OTKPBITUSIMH U X aBTOPAMHU.

VY4eOHbIii Kypc o00JdamaeT 3HAYUTEIBHBIM BOCIHTATENLHBIM TIOTEHIIMAIOM, KOTOPBIH
peanu3yercss Kak dYepe3 y4deOHBIM MaTepual, CIOCOOCTBYIOIIUK (OPMHPOBAHUIO HAYYHOTO
MHUpPOBO33pDCHHUS, TaK MW dYepe3 crenuduky ydeOHOH  JeATENbHOCTH, TpeOyromein
MPOJOJDKUTEIPHON — KOHIEHTPAlMM ~ BHHMAaHUS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH U
OTBETCTBCHHOCTH 32 TOJTy4YCHHBIH pe3yJbTar.

B ocHoBe meromuku oOyudeHHs] anreOpe M HadallaM MaTeMaTHYECKOTO aHAIM3a JICKUT
JeSTETbHOCTHBIN MIPUHIIUT 00yYEHHUSI.

B crpykrype yueOHOTro Kypca «Anredpa U Havyajga MaTeMaTHYECKOTO aHAJIN32a» BBIJCICHBI
CIICAYIOIINE COJCPIKATEIBHO-METOJMUECKUE JTHHUU: «YUucia W BbIYHCICHUN», «DyHKIMH WU
rpadukny, «YpaBHEHHUS U HEPaBEHCTBa», «Havana MaTemMaTnyeckoro aHainu3a», « MHOKECTBA U
JoruKa». Bce OCHOBHBIE COJNEpKATEIbHO-METOANYCCKUE JHHUU M3Yy4aroTCs Ha MPOTSDKCHUH
JBYX JIeT OOy4YeHHs Ha YPOBHE CpPEIHEro oO0IIero oOpa3oBaHMs, €CTECTBEHHO IOMOJHSIS APYyr
Jpyra W TOCTEIICHHO HACHINIAsSCh HOBBIMH TEMaMHM W pasneiiaMu. JlaHHbIA y4eOHBIH Kypc
SBIISETCS WHTETPATUBHBIM, TOCKOJIbKY OOBeAMHSET B ce0e coJepKaHue HECKOJIbKHUX
MaTeMaTHYeCKUX JUCUHUILUINH, TaKMX Kak anreOpa, TPUTOHOMETPHs, MaTeMaTUYEeCKHI aHaIu3,
TEOpHUsT MHOJKECTB, MaTeMarudeckas Joruka u apyrue. [lo mepe Toro kak oOydaromuecs
OBJIaJieBalOT BCE Oojiee MMIUPOKHUM MATEMAaTUYECKUM allaparoM, y HHUX MOCJIeI0BaTebHO
(dbopMUpyeTCST U COBEPIICHCTBYETCS yMEHHE CTPOUTh MATEeMATUYECKYI0 MOJENb pealbHOMN
CUTYyaIlul, MPUMEHSATh 3HAHUS, MOJYYEHHBIE MPU H3y4EeHUH Y4eOHOTO Kypca, Uil PEIIeHUS
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.

CopepxarenpHas uHus «Hadama mMareMaTndeckoro aHaian3ay TMO3BOJIET CYIIECTBEHHO
pacIIupUTh KPyr Kak MaTeMaTUYECKUX, TaK M MPUKIAIHBIX 33734, JOCTYIMHBIX 00YyJaromInMcs,



TaK KakK y HHUX IMOSBISIETCS BO3MOKHOCTh CTPOUTH TPAPHKU CIOKHBIX (DYHKIIHH, OTIPEACIIATh UX
HauOOJBIINE Y HAUMEHBIINE 3HAUCHUS, BBIYUCIATh IIOMAaan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTHM M YCKOpEHHs IipoileccoB. JlaHHasi cojepikareiibHasi JIMHUAS OTKPBIBAE€T HOBBIC
BO3MOKHOCTH TIIOCTPOCHMSI MAaTEMaTUYECKHX MOJIEJICH pealbHbIX CUTYyallud, [03BOJISET
HaxOJIUTh HaWJIy4lllee pelIeHHWE B TPUKIAIHBIX, B TOM YHUCJE COLHUAIBHO-PKOHOMUYECKHUX,
3a/ayax. 3HAKOMCTBO C OCHOBAaMHM MAaTEMaTHYECKOTO aHalu3a CIOCOOCTBYET pPa3BUTHIO
abcTpakTHOTO, (HOPMATBLHO-JIOTHYECKOTO U KPEaTUBHOTO MEBIUICHUS, (OPMHUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSIBICHUS 3aKOHOB MaTEMAaTUKHU B HayKe, TEXHUKE U UcKyccTBe. OOyydaronuecs
Y3HAIOT O BBIJIAIOIINXCS PE3yJbTarax, MOJyYEeHHBIX B XOJI€ Pa3BUTHA MAaTEMAaTUKHU KaK HayKW, U
00 uX aBTOpax.

ConepxkarenbHo-MeToANYeCKass JHHUS «MHOXECTBA W JIOTHKA» BKIIOYAeT B ce0s
JJIEMEHThl TEOPUM MHOXKECTB M MaTEMaTUYECKOW JIOTHMKUA. TeOopeTHKO-MHOKECTBEHHBIE
MPEACTABICHUS] TMPOHU3BIBAIOT BECh KypC NIKOJIBHOM MaTEMaTUKH W MpeJyIaraloT HamOoJliee
YHUBEPCAIBHBIN SI3bIK, OOBEAUHSIONUNA BCE pa3lelbl MAaTeMAaTHKA W €€ TPUIIOKCHHUH, OHH
CBSI3BIBAIOT Pa3HbIE MAaTEMATUUECKHE AUCIIUIUIMHBI U UX TPUWIOKEHHS B equHoe 1enoe. [loaromy
BOXHO JIaTh BO3MOXKHOCTH OOy4aromeMmycs MOHUMAaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHON MaTeMaTHKH M HCIIOJIh30BAaTh €r0 IS BBIPAXKEHHS CBOMX MbICIeH. JIpyrum
BOKHBIM TMPU3HAKOM MAaTEMAaTHKW KaK HAyKH CIEIyeT MPU3HATh CBOMCTBEHHYIO €M CTPOTOCTH
000CHOBaHMI U CJIEIOBAHUE OMNPEACIEHHBIM TIpaBUJiaM TIOCTPOCHUST  JOKa3aTeIbCTB.
3HAKOMCTBO C D3JIEMEHTAMH MAaT€MaTHYECKOW JIOTMKU CIOCOOCTBYET PA3BUTHIO JIOTHYECKOTO
MBITIUICHUST 0OYYArOIINXCSI, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKJIEHUS Ha OCHOBE JIOTUUECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIILICHUSI.

B yuebHoM Kkypce «Ainrebpa M Hadajga MaTEeMaTUYECKOTO aHaIW3a» MPUCYTCTBYIOT
OCHOBbI ~ MaT€MaTH4YeCKOro  MOJEIMpPOBAaHUS, KOTOpbIE  MPHU3BaHbl  CHOCOOCTBOBATH
(OopMHUPOBAHHMIO HAaBBIKOB TOCTPOCHHUS MOJENENH peaNbHBIX CHUTYalUil, HCCIEAOBAHUS STUX
MoJiefiell ¢ TOMOINbIO amnmapaTa aireOpbl M MaTeMaTH4YecKOoro aHalu3a, WHTepIpeTaluu
MOJIyYEHHBIX pe3ysbTaToB. Takue 3agaHusi BIUIETEHBI B KaXIbIH W3 pa3/eioB MPOTPamMMBbl,
MIOCKOJIbKY BECh MaTepuaj y4yeOHOIro Kypca HIMPOKO HCIOJIb3YETCs AJIS PELIECHUs! MPUKIATHBIX
3amau. Ilpu pemeHun peanpHBIX MPAKTUYECKUX 3a7ad  OOydaroluecss pa3BUBAIOT
HaOMI0ATeIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BaTh
aHaJIoTHI0, 0000maTh M KOHKPETHU3UPOBaTh Mpoliemy. JlearenbHOCTh MO (POPMHUPOBAHUIO
HABBIKOB PEIICHUS MPUKIAIHBIX 33]1a4 OPraHU3yeTcsl B MPOLIeCCe U3YUEHUS BCEX TEM Y4eOHOTO
Kypca «Anrebpa ¥ Hayana MaTeMaTHUYECKOTO aHAIIU3ay.

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



COJEPKAHUE OBYYEHUA
10 KJIACC

Yuciia ¥ BbIYMCICHUS

Parmonanbupie uncina. OOBIKHOBEHHBIE W JIECSTHYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoandeckue npodu. [Ipumenenne nqpoOeii U NPOIEHTOB JUTS PEHICHUS TPUKIIAJHBIX 33734 U3
pa3IMYHBIX OTPACiEll 3HAHUW U PeajbHOW KU3HU.

JleiicTBuTenpHble uncia. PanmoHanpHble M HMppalMoOHAlIbHBIE yucia. Apudmernyeckue
OoIepaluy C JCHCTBUTEIBHBIMU 4YHMCIAMU. MOJylib JEHCTBUTEIBHOIO YHWCIA U €ro CBOKCTBA.
[IpuOnkE€HHbIE BBIUMCICHMS, TpaBUiIa OKPYIJIEHWs, MPUKHUIKA U OLEHKa pe3yabTaTa
BBIUHCIICHU.

Crenens ¢ nensiM noxasareneMm. bunom Hprotona. Mcnonb3oBanue noaxoasmei Gpopmbl
3aMMcy JeMCTBUTENbHBIX YNCEN JUIsl pElIeHNs MPAKTUUECKUX 3a1a4 U IPEICTaBJICHNS JaHHBIX.

Apudmernueckuil KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

Crenenp C palMOHAIBHBIM IIOKa3aTelleM M €€ CBOMCTBA, CTENEHb C JCHCTBUTEIBHBIM
IMOKa3aTeseM.

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

CuHYC, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. APKCHHYC, apKKOCHUHYC H
ApPKTAaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHUsSI M HEPABEHCTBA

ToxnectBa ¥ TOXJIECTBEHHBbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIE ypaBHEHMS U YpaBHEHUs-CIIeACTBUsL. HepaBeHCTBO, pelieHne HepaBeHCTBA.

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

[IpeoOpa3oBanus YUCIOBBIX BBIPAXKEHHI, COAEPKAIIUX CTENEHU U KOPHH.

WUppaunonanbusle  ypaBHeHHs. (OCHOBHBIE METOAbl  PELICHHUS  HMPPAMOHAIBHBIX
YpaBHEHUU.

[TokazarenbHble ypaBHeHUsA. OCHOBHBIE METO/IbI PELICHUS [T0OKA3aTEIbHBIX YPABHEHU.

[IpeoOpa3oBanue BbIpaKEHUH, COIEPIKALIUX JOTapru(MBI.

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

OcHoBHble TpHUroHoMeTpuueckue Qopmynsl. [IpeoOpa3oBaHne TPUTOHOMETPHUUECKHUX
BbIpakeHUil. Pernienne TpuroHoMeTpuyYeCcKux ypaBHEHUM.

Pemenne cucrem nMHEHHBIX ypaBHEHUH. MaTpuiia CHUCTEMbl JMHEHMHBIX YpaBHEHUHU.
Onpenenurens MaTpulbl 2X2, €ro r€OMETPUYECKUM CMBICI W CBOMCTBA, BBIYMCIIEHHE €O
3HAUYEHMs], IPUMEHEHUE ONPENEIIUTENS )i PEIICHNs CUCTEMbI JIMHEWHBIX ypaBHEeHM. Pelenue
MIPUKJIAIHBIX 3a7a4 ¢ TOMOLIBI0 CUCTEMBI JMHEWHBIX ypaBHeHUN. lccienoBanne nmocTpoeHHON
MOJEIIH C TIOMOIIBIO MaTPHUIL U ONIPEAETUTEINEH.

[TocTpoeHre MaTeMaTH4YECKUX MOJENEH PEealbHOM CHUTyallud C MOMOIIBIO YPaBHEHHH U
HepaBeHCTB. [IpumeHeHNe ypaBHEHUI M HEPABEHCTB K PEILICHUI0 MAaTEMaTHMYECKHX 3aJad U
3aJ]a4y U3 Pa3IMYHbIX 00JacTell HAyKH U peajbHOM KU3HU.

DyHKUUH U TPauKu

OyHKIms, crnocoObl 3amaHus (QyHkuH. B3anmMuo oOpathble ¢(yHkuuu. Kommozuims
¢bynkuuit. 'paduk pyHkunu. DnemeHTapHbIe peodbpa3zoBaHus IpauKOB (GyHKIHA.



OO6nactp ompeneneHuss ¥ MHOXKeCTBO 3HaueHu ¢yHkuuu. Hymn ¢yakmun. [Tpomexyrku
3HaKonocTossHCcTBa. UETHbie M Heu€éTHble QyHKIUU. Ilepumogmueckue ¢GyHkiuu. IIpomexyTku
MOHOTOHHOCTH (D)yHKIMH. MakCUMyMbl 1 MUHUMYMBI QyHKIMH. Hanbosnpiiee u HauMeHbIee
3Ha4YeHUs1 (PYHKIIUH HAa IPOMEKYTKE.

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 KOPHSA N-Oi CTENeHH Kak (DYHKIUKU OOpaTHOM CTENEHH C HaTypaIbHBIM
[I0Ka3aTeJIeM.

[Noxa3zaTtenpHast u norapupmMudeckas GyHKIHH, X CBOKWCTBa U rpaduku. Mcnonp3oBanne
rpadukoB QYHKUMHN /Ui pelIeHUs] ypaBHEHU.

Tpuronomerpuueckass OKpPYKHOCTb, OIPEICIIEHUE TPUTOHOMETPUUYECKUX (YHKIHM
YHCIIOBOTO apryMeHTa.

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

Hauyana maTemaTu4eckoro anajimnsa

IlocnemoBaTenLHOCTH, CIIOCOOKI 3aJaHUA ITOCIEI0BAaTEIBHOCTEH. MeToq MaTeMaTHYeCKOM
UHAYKIUA. MOHOTOHHBIE M OTrpaHUWYEHHBbIE MOCIEA0BAaTeNbHOCTU. VcToprs BO3HHMKHOBEHUS
MaTeMaTHYeCKOro aHaIM3a KaK aHalln3a OECKOHEUYHO MalbIX.

Apudmernueckas U reoMmerpuueckas nporpeccuu. beckoHeuHo — yObiBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBaIOIIEH T€OMETpUUYECKOM MPOrpeccuu.
JIuHeWHBI1 M SKCHOHEHUHUAIbHBIM pocT. Yucino e. Dopmyna CIOKHBIX MPOLIEHTOB.
Hcnonp30BaHue Nporpeccuu JUisl pelIeHUs pealIbHbIX 3a7a4 IPUKIIAJHOTO XapaKTepa.

HemnpepriBHbie (yHKIMM W WX CcBoWcTBA. TOYKM pa3pbiBa. ACUMITOTHI TpadukroB
¢byakuumii. CoiicTBa (QYHKIIMI HEMPEPHIBHBIX Ha OTpe3ke. METo MHTEPBAJIOB ISl PEIICHUS
HepaBeHCTB. [I[puMeHeHHe CBOMCTB HEMPEPHIBHBIX (DYHKIIMKA 711 PEIICHUS 3a/1a4.

[lepBas u Bropas npousBoHbie pyHKIUU. OnpenesneHue, reoMeTpudecKuii U pu3ndeckuii
CMBICTT IPOU3BOAHOM. YpaBHEHHUE KacaTeIbHOU K rpaduky QyHKIUU.

[IpousBonubie anemenTapHbix GyHKuui. [IlponzBoaHas cyMMbl, MPOU3BEICHHUS, 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
SIBIICHUU, TIPU PELICHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB.

Onpenenenve, TeopeMa, CBOHCTBO  MaTeMaTHMYECKOTOo  OOBEKTa,  CIEICTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KJIACC

Yuciaa v BbIYMCTIEHUS

Hartypanbuble u 1menble yucna. [IpuMeHeHWe MPHU3HAKOB JAEIMMOCTH LETBIX 4YHCEl,
HauOompIMii o0muii aenutens (nanee — HOJl) u Haumensinee obimiee kpatHoe (panee — HOK),
OCTaTKOB IO MOAYIIO, anropuTMa EBKinaa iy penieHust 3a/1a4 B IeNbIX Yncax.

KommnekcHpie uucma. AnreOpawdeckass W TpUTrOHOMeTpuueckas (OpMBl 3amucu
KOMIIJIEKCHOTO Yucia. ApudMeTHUeCKHe onepanuu ¢ KOMIUIEKCHBIMH dnciaamu. M3o0paxkenue
KOMIIJIEKCHBIX YHCeNl Ha KOOpAWHATHOU miockoctu. @opmyna Myaspa. Kopau n-oif crenenu u3



KOMIUIEKCHOTO uuncna. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCEN Ui pelieHus (U3ndeckux u
r€OMETPUYECKUX 3a/1a4.

YpaBHeHUsI 1 HEPABEHCTBA

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

OT60p KOpHEW TPUTOHOMETPUUICCKUX YPABHCHHH C IOMOIIBI0 TPUTOHOMETPUYCCKOU
OKpYKHOCTH. PellieHne TpuroHoMeTpuueckux HepaBeHCTB.

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

OcHOBHBIE METO/IbI PELLICHUS UPPALIIOHATIbHBIX 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
3aa4 M3 pa3IuYHbIX oOJacTed HAyKd W peajbHOW JKU3HM, HMHTEPHpETanus MOJy4YeHHBIX
pe3ynbTaToOB.

DyHKIUHN U TPaQUKH

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

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

I'padmyeckne Meroapl pelIeHUsT YpaBHEHHUH M HepaBeHCTB. [ 'paduueckue MeTO.bl
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 aHajim3a

[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, JJIs ONpENeNIeHUsT CKOPOCTH M YCKOpPEHHUs Ipolecca, 3aJaHHOro (GopMyiaol uiu
rpaguKoOM.

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

WNurerpan. I'eomerpruuecknii cMbICiI UHTErpasia. Beluucienue onpeaes€éHHOro UHTerpala
o ¢opmyne Herotona-JleitOnumna.

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

[Ipumeps! pemenuil AuddepeHuanbHbpIX ypaBHeHH. MaTteMaTnyeckoe MOJeTupPOBaHNE
pEaIbHBIX MPOLIECCOB C MOMOIIBIO AU(PPepeHINATBHBIX YPABHEHHIH.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIN3A» (YTJIYBJEHHBIN YPOBEHB) HA
YPOBHE CPEJHEI'O OBILIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa’aaHcKOro BOCIMTAHMS:

cOPMHUPOBAHHOCTh TPAKIAHCKON MO3WUIMU  OOYYArOIIerocsl Kak aKTHBHOTO U
OTBETCTBEHHOT'O 4JIE€HA POCCHUHCKOrO OOIIECTBa, MPEICTABICHUE O MAaTEMaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MpPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOPHI, OMPOCHI U JPYTrO€), YMEHHE B3aUMOJICHCTBOBATH C COIMAIBHBIMH HHCTHUTYTaMHU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh POCCUNMCKOM Ipa’kJaHCKOW MACHTUYHOCTH, YBRXKEHUS K IIPOLUIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHICKHX
MaTEMAaTUKOB M POCCUMCKOW MAaTeMaTUYECKOMN IIKOJbI, WCMOJb30BAHUE ITUX IOCTH)KEHUU B
JIPYrUX HayKax, TEXHOJOTHsIX, chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEHl  pOCCHHCKOTO  Hapojaa, c(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO MOBEACHHS, CBA3AHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JTOCTIDKCHHM HAyKH M JCSATENBHOCThIO yYE€HOTO, OCO3HAHWE JMYHOTO BKJIAJga B TOCTPOCHHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MAaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHUH, PACCY)KJCHHH, BOCHPHHUMYHUBOCTh K
MaTeMAaTHYECKUM aCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHUS IPUMEHITh MAaTEMAaTHYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
u Oe3omacHOro ooOpasa >KM3HHM, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/J0POBbIO (30pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHIA U OT/AbIXA, peryispHas (Gu3nueckas akTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHME MPHU 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHON J€ATEIHHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYyZly, OCO3HAHHE IIECHHOCTH TPYO0JIIO0US, HHTEPEC K Pa3IU4HbIM chepam
npodecCHOHANBHOM NEesTeNIbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HaHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIaHbl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTH4eckoMy oOOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

cOPMUPOBAHHOCTh DKOJIOTHYECKOW KYIbTYphl, TOHHUMaHHE BIUSHUS COIHAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HA COCTOSHHUE MPUPOJHOM M COLMAIBHON Cpeabl, OCO3HAHUE
rII00ambHOTO  XapakTepa  OKOJIOTHMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUTS pelIeHus 3a1ad B 00JacTU OKpYXKAroIiel cpefpl, MIaHUPOBAaHUE
MOCTYIKOB U OLIEHKU WX BO3MOXKHBIX MOCIEICTBUN JIJIsl OKPY>KAIOUIEH Cpeibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:



Cc(OPMHUPOBAHHOCTh  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM NMPAKTHUKH, MOHUMAaHHE MAaTEMAaTUYeCKOW HayKd Kak chepbl
YEJIOBEYECKOMN ACATEIBHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHs LIMBUIM3ALIHU,
OBJIAJICHUE SA3BIKOM MATEMAaTUKU U MAaTEMaTUYECKOM KYJIbTYpPOM KaK CPEICTBOM IIO3HAHUS MUPA,
TOTOBHOCTB OCYILIECTBIISITh IPOEKTHYIO U MCCIIEIOBATEIbCKYIO ACATENbHOCTh HHANBUAYAIBHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBIE YHHMBeEpPCAJIbHbIE YueOHbIE e CTBUS

Ba3oBble jornueckue aecTBUS:

BBISBJSITh U XapaKTEpPU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMAaTHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHHA MEXIy TMOHATUAMH, (QOPMYTUPOBATH ONPEACICHUS TOHSITHH,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PHUKAIMU, OCHOBAHMUS UIsi OOOOIICHUS W
CpaBHEHUS, KpUTEPUHU TIPOBOIUMOTO aHAJIM3a;

BOCTIpUHUMATH, (OPMYITHPOBATh W TPEOOPA3OBBIBATh CYKJICHUS: YTBEPAUTEIBbHBIC H
OTpHUIIaTENbHbIE, CIMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

BBISIBJISITh MAaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHBOpPEYHUs B (haKTax,
JTAHHBIX, HAONIOJACHUAX W  YTBEPXKICHHSX, TMpeiaratb KPUTCPUH ISl BBISBICHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUMIL;

JIeNIaTh BBIBOJBI C HWCIOJIE30BAHWEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHHUH TT0 aHAJIOTHH;

MIPOBOJUTH CaAMOCTOSITENILHO JI0Ka3aTebCTBA MAaTeMaTHUECKUX YTBEPKAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpAUBATh AapryMEHTAlMIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpaTh Croco0 pemieHuss y4eOHOW 3amaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosiee MOAXOIANIMM € Y4€TOM CaMOCTOSITENIbHO BBIJEJICHHBIX
KPUTEPHUEB).

Ba3oBble nccienoBarebCcKHe NeliCTBHA:

HCI0JIb30BaTh BOMPOCHI KaK UCCIIEeI0BATENIbCKU MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOIPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYne, MpobiIeMy, ycTaHABIMBAaTh HCKOMOE U JITAaHHOE,
(bopMHpOBATh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULIMIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENIbHO  CIJITAHUPOBAHHBIA  JKCIIEPUMEHT, UCCIEIOBaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTU4ecKOro OOBEKTa, SBICHHS, IMPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MEXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCaAMU;

CaMOCTOSITENIbHO (OPMYIHPOBATH 000OIIEHHS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS], UCCIIEI0OBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U
0000I11IeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE IPOLIECCA, @ TAK)KE BBIJIBUraTh MPEANOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIIAITH IeUIIUTHI HHGOPMAIIUH, TAaHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha BOIMPOC U IS
pelIeHus 3a1a4H;

BBIOMpaTh HMH(POPMAIMIO W3 HCTOYHHKOB PA3MYHBIX THUIIOB, aHAJIM3HPOBATH,
CUCTeMATU3UpPOBaTh W HHTEPHPETUPOBATH HMHGOPMALMIO pPA3NIUYHBIX BHIOB U  (opm
MIpe/ICTaBJICHHS;



CTPYKTYpUpOBaTh  WH(POpPMAIMIO, TMPEACTaBIATE €€ B  pasnuuHbIX  (opmax,
WLTIOCTPUPOBATH I'PauiecKu;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOSTEIBHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuUKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe AeiicTBUSA

Oo0menne:

BOCIIpUHUMATb U q)OpMy.HHpOBaTI) CY)XIACHHA B COOTBECTCTBUM C YCIOBHAMU H LCIIAMH
O6HI€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIpaXXaTb CBOIO TOYKY 3pPCHHA B YCTHBIX M HNHWCBMCHHBLIX
TCKCTAaX, HAaBaTb IOACHCHHA IO XOAY PCIICHHA 3aJadd, KOMMCHTHUPOBATH HOJ'Iy‘-ICHHI:IfI
pe3yibTar;

B X0Jie 00CYX/JIEHUS 3a7aBaTh BOIPOCHI IO CYHIECTBY OOCYXIAaeMON TEMBI, TPOOIEMBI,
pCHIaCMOﬁ 3aaa4u, BBICKA3bIBAThb HACH, HALICJICHHBIC Ha IMOUCK PCIICHHA, COIOCTABJIATH CBOU
CYXJEHHUS C CY)KICHHSIMH JPYTUX YYaCTHUKOB Jauajora, oOHapyKMBaTh pa3jMuue U CXOJICTBO
MO3UIIHIA, B KOPPEKTHOU opme (GopMyIHpoBaTh pPa3HOTIIACHS, CBOH BO3PAKCHHUS;

OpeACTABIATE PE3YIbTAThl PCIICHUA 3adadd, SKCIICPUMCHTA, HCCICAOBAHUSA, ITPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3ajad MpEe3eHTaluu U
0COOEHHOCTEHN ayIUTOPUH.

PeryasiTuBHble yHUBepcalbHbIEe YUeOHbIE AeliCTBUA

Camoopranuszanms:

COCTaBJIATh IUIaH, AJTOPUTM pEIIEHUs 3aJauyd, BbIOMpPATh CIOCOO pelIeHHs ¢ y4ETOM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BAapUaHTHI PEIICHUN ¢ y4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb, YMOLMOHAILHBIN HHTEJIEKT:

BJIaJIeTh HAaBbIKAMM II03HABATENILHON pe(UIEKCUU KaK OCO3HAHUS COBEPILIAEMBIX NEHCTBUI
U MBICIMTENbHBIX MPOLECCOB, MX PpE3yJAbTaTOB, BJIAJETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3ysIbTaTa PelIeHNss MaTeMaTHUeCKOH 3ajauu;

IPEABUAETh TPYJHOCTH, KOTOpPbIE€ MOTYT BO3HHMKHYTh IPH PEIICHUH 3a/a4Md, BHOCHUTh
KOPPEKTHBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX, HAMIEHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYAHOCTEH;

OLICHUBaTb COOTBETCTBME pE3ylbTaTa LEIM M YCIOBHUSM, OOBSICHATH IPUYMHBI
JOCTMDKEHUSI WU HEIOCTHXKEHHs] pe3ylbTaTOB JEATEIbHOCTH, HAXOJIUTh OIIMOKY, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

[IOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUYalbHON pabOTHl IpU
pemieHMH y4yeOHBIX 3ajJa4, MPUHUMATh 1eJIb COBMECTHOM JIeSTEIbHOCTH, IUIAHUPOBATh
OpraHu3alMl0 COBMECTHOM palOThl, pacrpenesiaTh BHIbl padoT, JOrOBapHBATHCS, 00CYXAAaTh
IpOIeCC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIIOACH;

y4acTBOBATh B IPYNIOBBIX (popmax paboTsl (0OCyKIeHHs, 0OMEH MHEHUH, «MO3rOBbIE
HITYPMBI» M HHBIE), BBIIOJIHATH CBOIO 4YacTh pabOThl M KOOPAMHHUPOBATH CBOM JEHCTBHS C
JIPYrUMH 4IEHAMH KOMAaH/bl, OLIEHMBAaTh KaueCTBO CBOErO BKJIaJa B OOMMH MNPOIYKT IO
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.

HNPEIMETHBIE PE3YJIBTATbBI



K xonmy oOydenus B 10 kiaacce oOydarommuicsi MOJIYYHT CIEAYIOIIME TMPEAMETHBIC
pe3ybTaThl O OTAENBHBIM TeMaM paloueil mporpaMMbl y4eOHOTO Kypca «Anrebpa M Hadana
MAaTEeMaTHUYECKOTO aHAJIU3a»:

Yuciia v BbIYMCTICHHA:

cBOOOJTHO OTIEPHPOBATH MOHATHAMU: PAIIHOHAIBHOE YHCII0, OECKOHEYHAs TIEPHOIMYECKAsT
IpoOb, TPOIEHTHI, WPPAIMOHAIBFHOE YHCIO, MHOYKECTBA PAIlMOHAIBHBIX M JIEHCTBHTEIBHBIX
YHUCeNl, MOYJIb JEMCTBUTEIBLHOIO YNCIA;

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

MPUMEHATh NPUOIMKEHHBIE BBIUUCIICHUS, MPaBUJIA OKPYIJICHUS, NPUKUAKY U OLIEHKY
pe3yJibTaTa BBIYUCICHHUI;

CBOOOJHO ONEPUPOBATH MOHSATHUEM: CTENEHb C IEIbIM IOKa3aTeleM, HCII0JIb30BATh
MOAXOAUIYI0 (OpPMY 3alUCH JIEHCTBUTENBHBIX YMCEN JUISl PEHICHMs] MPAKTHUYECKUX 3a1ad U
MIPE/ICTaBICHUS TaHHBIX;

CBOOOHO ONEpUPOBATH MOHATHEM: apUPMETUUECKUI KOPEHb HATypalbHOU CTENEHU;

CBOOOHO ONEpUPOBATH MOHATHEM: CTETNIEHb C PAllMOHATBHBIM MOKA3aTeleM;

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

CBOOOJHO ONEpUPOBATH MOHATHSIMH: CHHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC YHCJIOBOTO
aprymMeHTa;

OTIepUPOBATh MOHATUSIMHU: APKCUHYC, APKKOCUHYC M apKTaHT'€HC YUCIOBOTO apryMEHTa.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJTHO ~ ONEepupoBaThb  MOHATHSAMM:  TOXIECTBO,  yPAaBHEHUE,  HEPAaBEHCTBO,
PaBHOCHWJIBHBIC YPAaBHEHUS U YPABHCHMSI-CIICACTBYS, PABHOCHIIbHBIC HEPABEHCTBA,

IPUMEHATh PaA3IMYHbIE METOJbl PELICHHs] PalMOHATIBHBIX M JPOOHO-palMOHAIBHBIX
YPaBHEHHH, IPUMEHATh METOJl UHTEPBAJIOB JUIsSl PEIICHHS HEPABCHCTB;

CcBOOOJIHO ONEpUPOBaTh MOHATHAMM: MHOTOYJIEH OT OJHOW IEPEeMEHHON, MHOIOWIEH C
LEeJBIMH  KOA(QQUIMEHTaMH, KOPHHM MHOTOYJIEHA, INPUMEHSTh JeJeHHEe MHOrowieHa Ha
MHOTOYIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera nis pemenus 3agay;

CBOOOJIHO ONIEpUpOBaTh MOHATUAMHU: CUCTEMa JIMHEHHBIX YpaBHEHHMH, Marpuua,
ONpENCIUTENb MaTpulbl 2 X 2 W €ro IeOMETPUYECKUH CMBICI, MCIIONIb30BaTh CBOMCTBA
ONpeneauTeNs 2 X 2 Ui BBIYMCIEHUS €r0 3HAYEHMs], IPUMEHATh ONPEACIUTENN Ul PELICHUS
CUCTEMbI JIMHEWHBIX YPAaBHEHUMH, MOJEIMPOBATh PEAJIbHBIE CUTYyallMM C IIOMOILBIO CHCTEMBI
JUHENHBIX YPaBHEHMM, MHCCIENOBAaTh IIOCTPOEHHBIE MOJEIM C IIOMOLIBI0 MAaTpUll U
ONpENEIUTENEH, UHTEPIPETUPOBATh MTOJIyYEHHBIA PE3YIIbTAT;

UCIOJIb30BaTh CBOWCTBA ICMCTBUI C KOPHAMU 7S TpeoOpa30BaHUs BbIPAKEHUH;

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

UCIOJb30BaTh  CBOMicTBa  jorapu¢moB It mpeoOpa3oBaHus — JOrapuPMUUIECKUX
BBIPAKEHUMH;

CBOOOJTHO ~ OMepUpoBaTh  MOHATUAMHU:  HMppalMOHANbHbIE,  IOKa3aTelbHblE U
norapu(MUUECKUE YpaBHEHHUS, HAXOJUTh UX PELICHUs C MOMOUIbIO PAaBHOCHUJIBHBIX MEPEX0J0B
WM OCYIIECTBIISASA IPOBEPKY KOPHEH;

NPUMEHATh  OCHOBHBIE  TpUrOHOMeTpuuyeckue (Gopmynbl A HpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;



cBOOOJTHO OINEpPHUPOBATH TMOHATHEM: TPHUTOHOMETPHUYECKOE YypaBHEHUE, MPHUMEHSThH
HE00X0AMMBbIe (POPMYIIBI JUIS PELICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKHX YpaBHEHHUI,

MOJICIUPOBATh pPEATbHBIC CUTYallMM Ha S3bIKE aireOpbl, COCTABJIATH BBIPAKCHUS,
ypaBHEHHUs, HEPABEHCTBA 10 YCIOBHIO 3aJaud, MCCIEJOBAaTh IOCTPOCHHBIE MOJACIH C
WCIIOJIb30BAHMEM arlliapara ajareOpsbl.

DyHKIUHN U TPaQUKH:

cBOOOJTHO OTIEPUPOBATH MOHATUSAMHU: (YHKIUS, CIIOCOOBI 3aMaHus (PYHKIHMH, B3aHMMHO
oOparHbple (QYHKIMH, KOMIO3UIMS (YyHKUWH, rpaduK (QYHKIUH, BBIIOJHATH 3JIEMEHTapHBIE
npeoOpa3oBaHus TpaguKoB QyHKINH;

cBOOOJTHO OTEpPUPOBATh MOHATUSMHU: OOJIACTH OMPEICICHUS M MHOXKECTBO 3HAYCHUU
GbyHKIMHU, HYTH QYHKIIUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,;

CBOOOJTHO OTIEPHPOBATH TOHATHAMU: YETHBIE W HEUETHBIE (DYHKIMU, TEPUOHUECKHUE
GYHKIUH, TPOMEXKYTKHM MOHOTOHHOCTH (YHKIIUM, MAaKCHMyMbl W MHHHUMYMBI (YHKITUH,
HanOoJIbIIee U HaUMEHbIIIee 3HaYeHNEe (YHKIIUN Ha TPOMEXKYTKE;

CBOOOJTHO OTIEPHPOBATH TOHATHSIMHU: CTENEHHAas (YHKIUS C HATYpadbHBIM M IENbIM
noxaszatenieM, rpaduk creneHHON (YHKIUU C HATYpalIbHBIM U IENBIM TIOKa3aTelieM, Tpaduk
KOPHS N-O# CTETIeH! KaK (QYHKIIMH OOpaTHOM CTENEeHU C HaTypajJbHBIM TIOKa3aTeNeM;

OTIEPHPOBATh TOHATHSAMH: JIMHEWHAs, KBaJpaTUYHAs M JPOOHO-IWHEHHAs (YHKIWH,
BBITIOJTHATE DJIEMEHTAPHOE UCCIIEI0BAHIE U TIOCTPOCHUE UX IPa(pUKOB;

cBOOOJTHO OTEPHPOBATh MOHATHSAMHE: IMOKa3aTelbHass W Jorapudmudeckas QYHKIUH, UX
CBO¥CTBA ¥ Tpa)KH, UCIOIH30BATh UX TPAPUKH VTS PEIICHUS YPaBHEHHI;

CBOOOJIHO ONEpUPOBaTh MOHATHAMU: TPUTOHOMETPHUUECKAs] OKPYXHOCTb, OIpPENEIICHUE
TPUTOHOMETPUUYECKUX (PYHKLIUI YHUCIOBOTO apryMEHTa;

UCIOJb30BaTh Ipaduku (QyHKIUH A7 UCCIENO0BaHMS IPOLIECCOB M 3aBUCHUMOCTEH Npu
pelIeHNH 3ajad U3 JIPYyrux y4eOHbIX NPEIMETOB M PEalbHOM KU3HH, BBIpaXaTb (hopMyraamu
3aBHCHUMOCTHU MEXIy BEJIMUYNHAMU;

Hayana MaTeMaTH4ecKoro aHaan3a:

CBOOOJIHO OIEpUPOBATH MOHATUAMU: apupMeTHUecKas M IeoMeTpudeckas Iporpeccus,
0eCKOHEUHO YOBbIBaIOIIasi FEOMETPUUECKasi IPOrPECCHs, JIMHEHHBIN U SKCIIOHEHIMAIBHBIN POCT,
(bopMyIna C0XKHBIX IPOLIEHTOB, UMETh IIPEJCTABICHNE O KOHCTAHTE;

UCIOJIb30BATh IPOrPECCUH JUI PELICHUs PeaIbHbIX 3a/1a4 IPUKIIAIHOTO XapaKTepa;

CBOOOJTHO  ONEpUPOBaTh MOHATUSAMM:  IOCIEAOBATEIBHOCTb,  CHOCOOBI  3a/aHUs
[I0CJIEI0BATEIbHOCTEH, MOHOTOHHBIE 1 OIPaHUUYEHHBIE TOCIIE0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOoXK/IEHUS] MATEMaTUYECKOI0 aHaJIM3a KaK aHalnnu3a 0ECKOHEYHO MaJlbIX;

cBOOOJIHO ONEpUpPOBaTh MOHATUSAMH: HENpepbIBHbIE (DYHKIMH, TOYKU pa3pbiBa Ipaduka
(GYHKIMH, aCHMIITOTHI rpaduka GyHKINH;

cBOOOJIHO OINEpUpOBaTh MHOHATHEM: (DYHKLMs, HENpepbiBHasT HAa OTpe3Ke, NPUMEHATh
CBOICTBA HENPEPBIBHBIX (PYHKIMH Ul peLIeHUs 3a1a4;

CBOOOJTHO ONepUpoBaTh MOHATHUAMHU: IiepBas W BTOpas MPOU3BOJHbIE (YHKIUH,
KacaTenbHast K rpaduky QyHKIUY;

BBIUUCIIATh MPOU3BOJHBIE CYMMBI, IPOU3BENIEHHs, YacTHOTO M KOMIIO3UIMM JBYX
(byHKLUMH, 3HaTh IPOU3BOIHBIE AIIEMEHTAPHBIX (PYHKLUH;

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

MHoKecTBAa M JIOTHKA:

cBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEpaIlMU HaJl MHOKECTBAMH;



HCII0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN amnmnapar Jjs ONMCAHUS PEAIbHBIX IIPOLECCOB
U SIBJICHUH, IPU PELICHUH 33124 U3 JPYTruX y4eOHBIX MPEIMETOB;

cBOOOJTHO OMEpUPOBaTh MOHATHAMU: OMpEICICHHE, TeopeMa, YypaBHEHHE-CIEICTBHE,
CBOMCTBO MAaT€MaTU4YEeCKOro OObBEKTa, JI0KA3aTelbCTBO, PABHOCUJIbHBIE YpaBHEHUA W
HEPAaBEHCTBA.

K konny oOyuenus B 11 kjacce oOydaromuiics HOJYYUT CIEIYIOIIME IpPEeIMETHBIE
pe3ybTaThl IO OTACIBHBIM TeMaM pabodeill mporpaMMbl y4eOHOTO Kypca «AunreOpa u Haudana
MaTeMaTHYECKOIO aHAIU3a»:

Yucia ¥ BbIYMCTICHHA:

cBOOOJTHO OMNEpUPOBATH MOHATUSAMH: HATypaJlbHOE U LEJN0€ YHCIO, MHOXECTBA
HaTypaJIbHbIX M LIEJBIX YHCEJl, UCIOJb30BaTh NMpU3Haku Aenumocty nensix yucen, HOJ[ n HOK
HaTypaJIbHbIX YHMCEN JJISl pEeLIeHUs 3aa4, IPUMEHATh anroput™ EBkinna;

CBOOOJHO ONEpPUPOBATh MOHATHEM OCTAaTKa MO MOJYJIIO, 3aIIUChIBaTh HATypaJbHbIE YHCIa
B Pa3JIMYHBIX NO3UIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHUAMHU: KOMIUIEKCHOE YHCIO UM MHOXKECTBO KOMILJIEKCHBIX
qucell, MPeJICTaBIsATh KOMIUIEKCHbIE YHCIia B aNreOpanyeckoil 1 TpUroHOMETpHUUYecKoil ¢opme,
BBITIOJIHATH apu(PMeTHUYeCKUe onepalnry ¢ HUIMH U 1300pakaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUsI M HEPaABEHCTBA:

CBOOOJHO  OMEpUpOBaTh  MOHATUSIMHU:  HpPpAllMOHAIbHBIE,  [OKa3aTelbHblE U
Jorapu(pMUUecKie HepaBeHCTBA, HAXOJUTh UX PEIICHHS C TOMOIIbIO0 PABHOCUIIBHBIX MIEPEXO0JI0B;

OCYILIECTBIISATH OTOOP KOPHEN MPU PEelIeHUH TPUTOHOMETPUUECKOTO YPaBHEHUS;

CBOOOJIHO ONEpUPOBATh IOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPUMEHSAThH
Heo0XxoAuMble (OPMYIIbI I PELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

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

pelmaTh palUOHalbHble, HWpPpalMOHAJIbHBIE, IIOKa3aTelIbHblEe, JOrapugMmuyeckue u
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COJAEPIKAIINE MOAYIIN U ITapaMETPHI;

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

MOJIEIUPOBATh pEalbHbIE CHUTYyallMM Ha s3bIKE aireOpbl, COCTaBJISATh BbIPAXKEHUS,
YPaBHEHUS, HEPABEHCTBA U MX CHCTEMbI II0 YCIOBHUIO 3a/adM, HCCIIENOBaTh IIOCTPOCHHBIE
MO/IEJIH C MCIIOJIb30BaHUEM alIapara ajareopbl, HHTEPIPETUPOBATh MOTYUYEHHBIN pPe3ybTar.

DOyHKUUM U TPauUKU:

CTPOUTH Ipa@UKH KOMIO3ULUHU (PYHKIMHA C MOMOIIbIO 3JIEMEHTApHOIO HMCCIEIOBaHUS U
CBOMCTB KOMIIO3UIIMHU JABYX (PYHKIIHIA;

CTPOUTh TEOMEeTpUYecCKHe 00pa3bl YpaBHEHUHI U HEPAaBEHCTB HA KOOPAMHATHOMN
IIJIOCKOCTH;

cBOOOJTHO ONEPHPOBATH MOHATHAMHU: TPpApUKH TPUTOHOMETPUUECKUX (PYHKIIHI;

MPUMEHATh PYHKIMM [T MOJCTMPOBAHUS U UCCIIEJOBAHUS PEAbHBIX MPOLIECCOB.

Havasa maTeMaTH4eCKOIo aHAJIM3a:

UCIOJb30BaTh MPOU3BOJHYIO [UId MCCIENOBaHMSA (YHKIMH Ha MOHOTOHHOCTh U
9KCTPEMYMBI;

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



WCIOJIb30BaTh MPOU3BOJAHYIO ISl HAXOXKICHHS HAWIYYIIETO PEIICHHS B MPUKIAIHBIX, B
TOM YHCJE COIUAITBHO-DKOHOMUYECKHX, 3a7adax, JJIs ONPEACICHHS CKOPOCTH U YCKOPEHUS
mporecca, 3a1aHHOTO GOPMYIIOH UITH TPaPUKOM;

CBOOOHO OTIEPUPOBATH MOHSATHAMU: TIEpBOOOpa3Hasi, ONpeAeIEHHBIA HHTETPal, HAXOIUTh
MEepPBOOOpA3HBIE 3JIEMEHTAPHBIX (YHKIMH W BBIYHCIATH WHTETpan mo ¢opmyine HproToHa-
Jeitbuumna;

HaXOJHUTh IUIOMAIH IIOCKUX (QUTYP U 0OBEMBI TEJI C IIOMOIIBIO HHTETPaa;

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.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AEHCTBUTEIBHBIX YHCEIL.
1 MHorounensl. PannoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
yYpaBHEHUU
9 Oynkuuu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TIOKa3aTesIeM
3 ApubdMeTnuecKnii KOpeHb N-0i CTETICHHU. 15 1
HppanunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuroHomeTpuuecKre BbIpaXKEHU U 99 1
ypaBHEHUS
[TocnenoBaTenbHOCTH U IPOTPECCHH 10 1
HenpepriBubie ¢pynkiuu. [Iponssoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero Konrponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi ¥ MHTETpAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIMA. 14 1
TpuroHomeTpruyecKkue HepaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24 1
norapuMuvecKue HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10
CucreMbl paliMoOHaIbHBIX, UPPALUOHATIBHBIX
7 MOKa3aTeIbHBIX U JOTapU(PMUUECKUX 12 1
ypaBHEHUH
8 3amayu ¢ mapameTpaMu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
) T 71 BbI
Jl:;l'l Tema ypoxka Bcero Konrpoanueie | Tpaxrueckue fl[:y‘?eﬂlrlﬂ :)Iﬁg)ag?)na:enbﬂme
padoTsbI padoThI pecypebi
1 MHO)KGC"EBO, oTepalluy HaJl MHOKECTBaMU 1
H UX CBOKMCTBa
2 Huarpammbl Ditiepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
ammapara sl pelieHus 3a1a49
Parmmmonansusie ynciaa. OOBIKHOBEHHBIE U
4 JeCSITUYHBIE TPOOH, IPOLIEHTHI, 1
OECKOHEYHBIE MTEPHOUUECKIE TPOOH
Pammmonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TTPOIICHTHI, 1
OCCKOHEYHBIC TIEPUOANICCKUE APOOH
6 [Ipumenenue npoOeii ¥ MPOLIEHTOB IS 1
penieHus MPUKIAIHBIX 3a71a4
7 [Ipumenenue npoOeii U MPOLIEHTOB IS 1
pelieHus MPUKIAIHBIX 3a7a4
8 HeicTBuTenpHble yncia. PanponaabHbie U 1
HPpAIMOHAJIbHBIE YHCIIA
ApubdmMeTnueckne orneparuu ¢
9 JIEACTBUATEILHBIMI YU CIIAMHU. 1
CraproBasi IMATHOCTHKA
10 Mozv[ym, JEUCTBUTEIHHOTO YKCla U €T0 1
CBOICTBA
[TpubnmkEHHBIE BRIYUCIICHUS, TIPABUIIA
11 OKpPYTJIEHUS, IPUKHJIKA U OLIEHKA 1

pe3yiibTaTa BBIUMCIICHUM




12

OCHOBHBIE MCTOABI PCIICHUS LCJIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

14

OCHOBHEBIE MCTOABI PCIICHUS TCIIbIX U
JTpOOHO-pallMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

15

MHOro4eHsl OT OJHON NEPEMEHHOM.
Jlenenue MHOTo4JIeHa HA MHOTOYJIEH C
octatkoMm. Teopema bezy

16

MHoTOo4JIEHBI ¢ TETBIMA KOYPPUITISHTAMH.
Teopema Buera

17

Pemrenne cucrem JIMHEWHBIX YPAaBHEHUN

18

Pemenue cucteM TMHEMHBIX YpaBHEHHI

19

Marpuiia cucTeMbl JIMHEHHBIX YPaBHEHUH.
Onpenenurens MaTpUIBI 2X2, €ro
reOMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIYKCIICHUE €r0 3HAYCHUS

20

Onpenenurenb MaTpULBI 2X2, €ro
reOMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIUHMCIIEHHE €r0 3HAYECHUS

21

[IpuMeHeHue onpeaeIuTeNs sl periecHus
CUCTEMBI JINHEWHBIX YPABHEHUN

22

Permrenne npukiaaHbIxX 3a/1a4 ¢ TOMOIIBIO
CUCTEMBI JINHEUHBIX YPABHEHUI

23

Perenne npukiagHeIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUN

24

KonTtponpHas padota Nel mo reme
"PannoHanbHbIE YpaBHEHUs U HEPABEHCTBA.
Cucrembl TUHENHBIX ypaBHEHUN"




25

OyHKIHS, CTIOCOOBI 3aJaHMs PYHKIIUH.

B3aumuo o6parubie pynkunn. Kommosumms

GbyHKIII

26

I'padux GyHKIMH. DIEMEHTapHbIE
npeoOpa3oBaHus TpaguKoB HyHKIUI

27

OO6unactb onpeesieHnsi © MHOYKECTBO
3HaueHul ¢pyHkunu. Hymu ¢pyHkumu.
[IpoMexyTKH 3HaK MOCTOSTHCTBA

28

YErHble U HEUETHBIE PYHKLIUU.
[lepuoanueckue pynkuuu. Ipomexyrku
MOHOTOHHOCTH (YHKLIHHU

29

MakcuMyMBbl 1 MUHUMYMBI () YHKITHH.
HauOoisiiee 1 HannMeHbIllee 3HAUYEHNE
(YHKIIMH HAa TPOMEKYTKE

30

Jluneiinas, kBagpaTuyHas U JpoOHO-
JTMHEWHasT QYHKITIH

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpPOCHUE TPadUKOB ITUX PYHKITHI

32

DJIEMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHUE IPauKOB ITUX (PYHKITHI

33

CreneHsb ¢ LEJIBIM IToKa3aTeiaeM. bruHom
Hrrorona

34

CrteneHsb ¢ LEJIBIM IToKa3aTeneM. bruHoMm
Hrrotona

35

CrenenHas GyHKIMS C HATYpPaJIbHBIM U
LeNpIM noka3areieM. E€ cBoiicTBa u

rpaduk

36

KonTtponsHas padota Ne2 o reme
"CrenenHas ¢pynkuus. E€ cBoiicTBa u
rpadux"

37

ApupmeTrueckuii KOpeHb HaTypalbHON
CTEIIEHH U €r0 CBOMCTBA




ApupmeTnuecknii KOpeHb HATYpaIbHON

38 CTEIIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHms YUCIOBBIX BBIPAKCHHMH,
COJICpXKAIIUX CTETIEHU U KOPHU

40 [IpeoOpa3oBaHws YUCIOBBIX BEIPAKEHUH,
COJICpXKAIIUX CTETIEHU U KOPHU

a1 [IpeoOpazoBaHust YHCIOBHIX BBIPAKEHUH,
COJIEpXKAIUX CTETIEHU U KOPHU
Uppanmonansusie ypaBHeHus. OCHOBHBIE

42 METO/IbI PEIICHHS] HPPAITMOHATEHBIX
ypaBHEHUU
Hppannonanbabie ypaBHeHUA. OCHOBHBIE

43 METO/IbI PEIICHUS UPPAMOHATBHBIX
ypaBHEHUU
Hppaumnonansusie ypaBHeHHs. OCHOBHBIE

44 METO/IbI PEIICHUS UPPALMOHATBHBIX
YpaBHEHUH

45 PaBHOCHIIbHBIE TIEpEXO/IbI B perueHu
HppallMOHAJIBHBIX YPAaBHEHHM

16 PaBHOCHIIbHBIE TIEpEXO/IbI B perueHiu
UppallMOHAIIbHBIX YpaBHEHUI

47 PaBHOCHIIbHBIE TIEpEXO/IbI B pemieHun
WppalMOHANILHBIX YPaBHEHHI

48 PaBHOCHIIbHBIE TIEpEXO/IbI B perueHiu
WppallMOHAIILHBIX YPAaBHEHHM
CpoiicTBa u rpaduK KOpHS N-Oi CTEIEHH

49 KaK (QyHKIMH 0OpaTHOW CTEHEHH C
HaTypaJIbHBIM TIOKa3aTelieM
CpoiicTBa u rpaduK KOpHS N-Oi CTETIEHH

50 Kak (QyHKIIMHM 0OpaTHOM CTENEeHN C
HaTypaJIbHBIM TIOKa3aTelieM

51 KonTtponsHas padora Ne3 o teme




"CBoiicTBa U TpaduK KOPHS N-0¥ CTENECHH.
Uppanmonanbubie ypaBHEHUS"

Crerens ¢ palrOHAJIBHBIM IIOKAa3aTCJICM U

52 o 1
e€ cBoiicTBa

53 C:I‘GHG}UII) C palMOHALHBIM TTOKa3aTeNIeM H 1
e€ cBoiicTBa

54 C:FCHCIEI) C palMOHAIFHBIM TT0Ka3aTeNIeM H 1
e€ cBoiicTBa

55 [lokazarenbHas QyHKLMA, €€ CBOMCTBA U 1
rpaduk

56 Hcnonb3zoBanue rpaijKa byHKIIAA TS 1
pelIeHHs YpaBHEHUH

57 Hcnons3oBanue rpaijKa byHKIMH IS 1
pelIeHHs YpaBHEHUH
[ToxazartenbHbie ypaBHEHUSI. OCHOBHbBIE

58 METO/IbI PEIICHUS TTOKA3aTEeIIbHBIX 1
YpaBHEHUU
[ToxazarenbHbie ypaBHEHUSI. OCHOBHbBIE

59 METO/IbI PEIICHUS TTOKA3aTEeIIbHBIX 1
ypaBHEHUH
[TokazarenbHble ypaBHeHUA. OCHOBHBIE

60 METO/IbI PEIICHUS TTOKA3aTEeIbHBIX 1
YpaBHEHUH
Kontponsnas padora Ned o teme

61 "IlokazarenpHas ¢pynkuus. [lokazareapHbie 1
ypaBHeHUS"

62 Jlorapudwm yucna. CoiicTBa sorapupma 1

63 Jlorapugm uucna. CoiictBa Jorapupma 1

64 Jlorapugm uucna. CoiicTBa jorapugma 1

65 JlecsTUUHBIE U HATypaJIbHbIE JIOTapU(PMBbI 1

66 JlecsTUUHBIE U HATypaJIbHbIE JIOTapU(PMBbI 1




[IpeoOpazoBanme BEIpAKEHUH, COAEePIKAIUX

67
sorapuMel

68 [IpeoOpazoBaHue BEIpaKEHHIA, COIECPIKALTIX
sorapumMsl

69 [IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIIX
sorapumMsl

70 Jlorapudmuueckas GyHKIus, €€ CBONWCTBA U
rpaduk

7 Jlorapudmuueckas GyHKIus, €€ CBONWCTBA U
rpaduk

72 Hcnonb3zoBanue rpav(bm(a byHKIIAA TS
pelIeHns ypaBHEHUI

73 Hcnons3oBanue rpaijKa byHKIMH IS
pelIeHNs ypaBHEHU I
Jlorapudmuaeckue ypaBHeHus. OCHOBHBIC

74 METO/IbI PEIICHUS JTOTaPUPMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIC

75 METO/IbI PEIICHUS JTOTaPUPMUUECKUX
ypaBHEHUH
Jlorapudmudeckue ypaBHeHus. OCHOBHBIC

76 METO/IbI PEIICHUS JTOTapU(PMUUECKUX
YpaBHEHUH

77 PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUU
Jorapu(MUUECKUX ypaBHEHHIA

78 PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUU
Jorapu(pMUUECKUX ypaBHEHHIMA
KonTtponsHas padota Ne5 o reme

79 "Jlorapupmuueckas QyHKIHSL.
Jlorapudmmuueckue ypaBHeHuUs"

80 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC

YHUCJIOBOI'O aprymcHTa




CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC

81 1
YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckast OKpy>KHOCTb,

84 oTIpe/IeNIeHUEe TPUTOHOMETPUICCKHIX 1
(YHKIIMI YKCIOBOTrO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 oTIpe/ielIeHUe TPUTOHOMETPUICCKHIX 1
(YHKIIMI YKCIOBOTrO apryMeHTa

86 OCHOBHBIEC TPUTOHOMETPUIECKHE (DOPMYITBI 1

87 OcHOBHbBIE TPUTOHOMETPUYECKUE (HOPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUECKHE (OPMYJITBI 1

89 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

90 Hp606p330333HI/Ie TPUTOHOMETPHUYECKUX 1
BBIpKCHHI

91 Hp606pa3033aHI/Ie TPUTOHOMETPHUYECKUX 1
BBIPKCHUI

92 Hp606pa3033aHI/Ie TPUTOHOMETPHUYECKUX 1
BBIPOKCHUI

93 Hpeo6pa3033aHHe TPUTOHOMETPHYECKUX 1
BBIpKCHUI

94 Pemienne TpUroHOMETpHUYECKUX ypaBHEHUI 1

95 Pemienne TpUroHOMeTpUYECKUX YPABHEHHM 1

96 Pemienne TpUroHOMeTpUYECKUX YPABHEHHM 1

97 Pemenne TpUroHOMETPUYECKUX YPABHEHUM 1

98 Pemenne TpUroHOMETPUYECKUX YPABHEHHUM 1

99 Pemenne TpUroHOMETPUYECKUX YPABHEHUM 1

100 Pemenne TpUroHOMETPUYECKUX YPABHEHHUM 1




KonTtponsnas padora Ne6 o reme

101 "TpUrOHOMETPUUECKHE BBIPAKEHUS U
TPUTOHOMETPUUECKUE ypaBHEHUs"
[TocnenoBaTeabHOCTH, CIIOCOOBI 3a1aHUS

102 MocIeIoBaTeIbHOCTEH. MeTo
MaTeMaTH4YeCKOW MHIYKIIUU
MoHOTOHHBIE U OTpaHUYCHHBIC

103 nocJiieoBaresHOCTH. MicTopust ananm3a
OECKOHEYHO MaJIbIX

104 Apudmernueckas nporpeccus

105 I'eomeTrpuueckas nmporpeccust

106 beckoneuHo yObIBaroIIas reOMeTpudecKast
nporpeccust

107 CymmMma 6GCKOHe:—IHO yOBIBaIOIIIEH
reOMEeTPUYECKON MPOrpeccun

108 JIMHEHBIN U SKCTIOHEHIIUATIbHBIA POCT.
Yucno e. @opmyrna CI0KHBIX MPOIIEHTOB

109 JIMHENHBIN U SKCIOHEHIIUATIbHBIA POCT.
Yucno e. @opmyrna CI0KHBIX MPOIIEHTOB

110 Hcnonb3oBanue mporpeccuu Ajsi petieHus
peasIbHbIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 'I‘<OHTpOJ'IBHaSI pabota Ne7 o teme

ITocnenoBaTenbHOCTH U ITporpeccuu’”

112 HenpepbiBHBIE (DYHKITMHM M UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'paKOB
GbyHKIMI

114 CpoiicTBa (hyHKIIHIT HETIPEPHIBHBIX Ha
OTpe3Ke

115 CBoiicTBa (hyHKIIMH HETIPEPHIBHBIX Ha
OTpe3Ke

116 Metoa UHTEpBAJIOB ISl pELICHUS

HCPAaBCHCTB




MGTOI[ HUHTCPBAJIOB JIA PCHICHUS

117 1
HEPABEHCTB

118 MeTto1 UHTEPBAJIOB /ISl PELICHUS 1
HEPABEHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX 1
(GYHKIMH U1 perieHus 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX 1
GyHKIMM 115 peneHus 3aaa4

121 [lepBas u BTOpasi Npou3BOAHbIE PYHKINU 1

122 Onpe)leneHHve, T€OMETPUUECKHUI CMBICTT 1
MIPOU3BOIHOM

123 OnpeneneHHve, (U3UYIECKUN CMBICIT 1
MIPOU3BOIHOM

124 VYpaBHeHHE KacaTelbHOU K rpaduKy 1
byHKIIN

195 VYpaBHEeHHE KacaTeIbHOU K TpaduKy 1
byHKIIN

126 [Tpon3BoIHEIE 2JIEMEHTAPHBIX (HYHKIIHMA 1

127 [Tpoun3BoIHEIE 2JIEMEHTAPHBIX (DYHKIIHMA 1

128 [IpousBoiHasi CyMMBI, IPOU3BEACHUS, 1
YaCTHOTO U KOMIO3UIMH QYHKIUI

199 [IpousBoiHasi CyMMBI, IPOU3BEACHUS, 1
YaCTHOT'O U KOMIO3UIMU QYHKITUI

130 [IpousBoiHAs CyMMBI, IPOU3BEACHHUS, 1
YaCTHOTO U KOMIO3UIMH (QYHKITUI

131 'I‘<0HTpOJ'ILHa$[ 1?'a60Ta Ne8 o Teme 1

IIpousBoiHas

132 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 1
3HaHui: "YpaBHeHus"

133 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs 1

3HaHui: "OyHkunn"




134 HToroBas KOHTpOJbHAs padoTa 1 1
135 HToroBas KOHTpOJbHAs padoTa 1 1
136 HOBTO?GHHG, 0000111eH1Ee, CHCTEMATH3AIIHAS 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonrtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHOMN K
HCCIEeI0BAaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
U SKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
HCCIEeI0BaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
U SKCTPEMYMBI

[IpumeneHnne mpou3BOIHOM K
HcCle0BaHuI0 (YHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

[Ipumenenre mpou3BOIHOM K
UCCIEe0BaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

[Ipumenenrie mpou3BOIHOM K
WCCIEeI0BAaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K
HCCIeI0OBaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
U 3KCTPEMYMBI

Haxosxaenne HanOoJIbIIero ¥ HAMMEHBIIETO
3HAa4YeHHUsl HeMPEPhIBHON (PYHKIIMM Ha
OTpe3Ke




Haxosxnenne HanOOJIbIIEr0 ¥ HANMEHBIIETO
3HAUEHUS HENPEPbIBHON (PYHKLIUU Ha
OTpe3Ke

Haxosxnenne HanOO0JIbIIET0 ¥ HANMEHBIIIETO
3HAUEHUS HEMPEPHIBHON (PYHKIINU Ha
OTpe3Ke

10

Haxoxaenne HaubosbIIero 1 HAMMEHBILIETO
3HAUEHUS HEMPEPHIBHON (PYHKIINU Ha
OTpe3Ke

11

Haxoxaenne HaubobIIero 1 HANMEHBILIETO
3HAYEHUS HEMPEPbIBHON (PYHKLNU Ha
OTpE3KE

12

Haxoxaenne HaubobIIero 1 HANMEHBILIETO
3HAYEHUS HEMPEPHIBHON PYHKUINU Ha
OTpe3Ke

13

[Ipumenenue mpou3BOIHOM JIst
HaxO0JKJICHUS HAMITYYIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

14

[IpuMeHeHre MPON3BOIHOM /ISt
HAX0XJACHUS HAWJTY4YIEro peleHus B
MPUKIIATHBIX 3a/1a4ax

15

[TpumeHeHre NPON3BOIHON IS
OTIpeIeNIeHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOro (opMyIION HITH
rpadpuKom

16

[Ipumenenre npon3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS




npoiiecca, 3aIaHHOTo (HOPMYJION U

rpaduKom

17 Kowmmosunus ¢hyHKImi

18 Komnozunust GpyHKImiz

19 Komnozunust pyHKImi

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

21 I'eomeTrpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH
KonTtponsnas padora Nel o teme

22 "UccnenoBanue GyHKIHHA ¢ TOMOIIBIO
MPOU3BOAHOMN"

23 [TepBooOpa3Hasi, OCHOBHOE CBOWCTBO
MepBOOOPA3HBIX

24 [TepBooOpa3zHbIe AIeMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XAEHUS IEPBOOOPA3HBIX

o5 [TepBooOpa3HbIe AIeMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XAEHUS IEPBOOOPA3HBIX

26 Huterpan. ['eomerpuyeckuii cMbICI
WHTErpaja

97 Briuucnenue onpenenéHHOro MHTErpaia mno
¢dbopmyne Hetorona-Jlel6Hua

08 Briuucnenue onpenenéHHOro MHTErpaia 1no
dbopmyne Hetorona-JleloHua

29 [IpuMeHeHne uHTerpana sl HaX0XKIACHUS

TIoIaieH TIOCKUX PUTYP




[IpumeneHnne unaTErpana A HaX0XKICHUS

30 00BEMOB T€OMETPHUYECKHX TET

31 [Tpumeps! pemenuii quddepeHInaIbHBIX
YpaBHEHUH

32 [Ipumeps! pemiennii AU pepeHnanbHbIX
YpaBHEHUU
MaremaTuueckoe MOJEIMPOBAHUE

33 PEATBHBIX MTPOIIECCOB C MIOMOIIBIO
mddepeHInanbHbIX YpaBHEHHH

34 KonTtponsnas padora Ne2 no teme
"[lepBooOpa3Has u uuTerpan”

35 Tpuronomerpuueckue GyHKIUHN, UX
CBOMCTBA U rpaduKu

36 Tpuronomerpuueckue GyHKIUHN, UX
CBOMCTBA U rpaduKu

37 Tpuronomerpuueckue GyHKIUHN, UX
CBOMcTBA U rpaduKu

38 Tpuronomerpuueckue GyHKIUHN, UX
CBOMCTBA U IrpauKu

39 Tpuronomerpuueckue GyHKIUHN, UX
CBOMcTBA U IrpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

41 OT100p KOpHEHN TPUTOHOMETPUUYECKHX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

OTb60p KOpHEH TPUTOHOMETPUICCKHIX

42 YPaBHEHUH C OMOILBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

43 YpaBHEHHI C TIOMOIIIHIO 1
TPUTOHOMETPUUECKON OKPYKHOCTHU

44 Pemrenne TpuroHOMETpUYECKNX HEPABEHCTB 1

45 Pemrenne TpuroHOMeTpUYECKNX HEPABEHCTB 1

46 Pemrenne TpuroHOMeTpUYECKNX HEPABEHCTB 1

47 Pemrenne TpuroHoMeTpUYECKNX HEPABEHCTB 1
Kontponbras padota Ne3 o teme

48 "I'padyku TPUTOHOMETPUIECKUX (PYHKITUH. 1
TpuroHomerpuyeckre HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEILIECHHS 1
[IOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pEILICHHS 1
[IOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEILIECHHS 1
[IOKa3aTeJIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEILIECHHS 1
MOKa3aTeIbHbIX HEPABEHCTB

53 OcHOBHBIE METO/BI PELLIEHUS 1
norapu(pMUUECKUX HEPABEHCTB

54 OcHOBHBIE METOBI PELLIEHUS 1

J'IOl“apI/I(I)MI/ILIeCKI/IX HCEPAaBCHCTB




OcHoBHEIC MCTOAbI PCIICHUS

> Jorapu(MUIECKUX HEPABEHCTB
56 OCHOBHBIE METOJIBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB
57 OCHOBHBIE METOIBI PEIICHUS
HPpaIMOHAIEHBIX HEPABCHCTB
58 OCHOBHBIC METOIBI PEIICHUS
HPPaIMOHAILHBIX HEPABEHCTB
59 OCHOBHBIE METOIBI PEIICHUS
HPPaIMOHAILHBIX HEPABEHCTB
50 OCHOBHBIE METOIBI PEIICHUS
UppaIoOHALHBIX HEPABEHCTB
61 I'padrueckre METOIbI peICHHS
MppaIMOHAEHBIX YPaBHEHHN
62 I'padrueckre METOIbI peICHHS
UppaIMOHAIBLHBIX YPaBHEHHHA
63 I'paduueckue METOIbI pelICHHS
MOKa3aTeNbHBIX YPaBHCHHI
64 I'padrueckre MeTO bl peICHHS
MOKa3aTeIbHBIX HEPABECHCTB
65 I'padrueckre METO bl pelICHHS
norapu(pMUYECKUX YPaBHCHUH
66 I'pacdmyeckue MeToabl peneHus
norapu(MUIEeCKUX HEPABEHCTB
67 I'padmyeckue MeTobl peneHus

J'IOl“apI/I(I)MI/ILIeCKI/IX HCPaBCHCTB




68

I'padmyeckue MeTobI pemeHus
MOKAa3aTeIbHBIX U JIOTapu(PMHIECKUX
YpaBHEHUU

69

I'padmyeckue MeTOIBI pemeHUs
MOKa3aTeIbHbIX U JOrapu(pMUUecKux
YpaBHEHUU

70

I'padmueckue MeToab! pereHus
MOKa3aTeIbHbIX U JOrapu(pMUUecKux
HEPaBEHCTB

71

I'padmyeckue MeToabl pereHus
MOKa3aTeIbHbIX U JOrapu(pMUIecKux
HEPABEHCTB

72

KonTtponbHas padota Ne4 o teme
"UppauroHanbHble, MOKa3aTEIbHbIE U
norapudmudeckue HepaBeHCTBA"

73

KommiekcHbie uncia. Anredpanyeckas u
TpUTroOHOMETpHUecKas (OpPMbI 3aIUCU
KOMILJIEKCHOTO YHCIIa

74

KowmmnekcHeie yncna. Anrebpandeckas u
TpUTrOHOMETpHUecKas (HhOPMbI 3aIUCU
KOMILJIEKCHOTO YHUCIIa

75

Apudmernueckue onepaiuu ¢
KOMITJIEKCHBIMH YHCIIAMU

76

ApupmeTrrueckue oneparum ¢
KOMIUIEKCHBIMU YU CJIaMU

77

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHUCECJI Ha




KOOPJMHATHOM MIIOCKOCTH

N300parkeHne KOMIUIEKCHBIX YHCET Ha

8 KOOPJMHATHOM MJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii ctenesu u3
KOMIIJIEKCHOTO YHCIIa

80 ®opmyna Myaspa. KopHu n-oii ctenesu u3
KOMIIJIEKCHOTO YHCIIa
[IpumeHeHre KOMITIEKCHBIX YNCeI JIs

81 peuieHns pU3NIEeCKUX U reOMETPUIECKUX
3a/a4

82 KonTtponsHas padora Ne5 o teme
"KomnuekcHeie yncna'

83 HarypanbsHble u 11e1b1e yncia

84 HarypanbsHbie u 11e161€ yncia

85 [IpumeHeHne MPU3HAKOB JAETUMOCTH IIEJIbIX
qucel

86 [IpumeHeHne MPU3HAKOB JAETMMOCTH IIEJIbIX
qucel

87 [IpumeHeHne NPU3HAKOB JAETMMOCTH IIENIbIX
yucen: HOJl u HOK

88 [IpumeHeHne NPU3HAKOB JAETMMOCTH IIENIbIX
yucen: HOJ u HOK

89 [IpumeHeHne NPU3HAKOB AETMMOCTH LIENIBIX
YHCEJl: OCTATKH 10 MOJYIIIO

90 [IpuMmeHeHne NPU3HAKOB AETMMOCTH LIENIBIX

YUCCII: OCTATKU IO MOJYIIHO




91

HpI/IMCHeHI/Ie MMPU3HAKOB ACIIMMOCTHU LCIIBbIX
YUCCII: AJITOPUTM EBKJII/IIIa AJId pCHICHU A
3aJa4 B I CJIbIX YHUCIax

92

KonTponsHas padotaNe6 mo teme "Teopust
LebIX yucen"

93

Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI H CHICTEMBI-
CIIE/ICTBHS

94

Cucrema ¥ COBOKYITHOCTb YPaBHEHHM.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEACTBUSA

95

OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U
COBOKYITHOCTEH pallMOHaJIbHBIX YPABHEHUI

96

OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U
COBOKYITHOCTEW MPPalMOHATIBHBIX
ypaBHEHUH

97

OcCHOBHBIE METO/IbI PEIIEHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX YpaBHEHUN

98

OCHOBHBIC MCTOAbI PCIICHHA CUCTEM U
COBOKYHHOCTCIZ IIOKa3aTCJIbHbIX ypaBHeHI/Iﬁ

99

OcHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(p)MU4ecKux
yYpaBHEHUH

100

OcCHOBHBIE METO/IBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIeCcKux
yYpaBHEHUH




101

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTUYECKUX 3a/1a4 ¥ 3a]1a4 U3
pa3nu4HBIX 00JIacTeil HAYKH U peabHOM
JKU3HHU, HHTEPIIpETaLs TOJTYy4CHHBIX
pe3yJIbTaToOB

102

[IpuMeHeHne cuCTEM K PELICHUIO
MaTeMaTHYECKHUX 3a/1a4 U 3a/1a4 U3
pa3IMYHbIX 00JaCTe HAYKU U peaslbHOMN
YKU3HHU, HHTEPIIPETALUs MTOJTY4CHHBIX
pe3yJIbTaToOB

103

[IprMeHeHrne HEpPaBEHCTB K PELICHHUIO
MaTeMaTHYECKHUX 3a/1a4 U 3a/1a4 U3
pa3IUYHBIX 00JIaCTEeH HAYKH U PEaTbHOU
KU3HU, HHTEPIPETALUs OJTYyYSHHBIX
pe3yNnbTaToB

104

KontponbHas padorta Ne7 o teme
"CucreMsbl paliiOHaIbHBIX,
WppalMOHANIbHBIX MOKA3aTEIbHbBIX U
smorapupMuUIecKux ypaBHEeHUN"

105

Panmonansnaeie YpaBHCHUA C IIapaMCTpaMUu

106

PannonanbHbIe HEpaBEHCTBA C
napameTpamu

107

PanmoHanbHBIE CUCTEMBI C nmapamMeTpamMmu

108

WppanroHansHble ypaBHEHUs, HEPABEHCTBA
C MmapaMmeTpaMu

109

I/IppaLII/IOHaJ'ILHHC CHUCTCMEI C ITapaMCTpaMn




110

[loka3zarenbHble ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

111

[loka3zarenbHble CUCTEMBI C TapaMeTpaMu

112

Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C TTapaMeTpaMu

113

JlorapudmMuyueckne CUCTEMBI ¢
napaMeTpamMmu

114

TpuroHomeTpuuecKre ypaBHEHUS €
rapameTpamu

115

TpuroHomeTpuuecKkre HEPaBEHCTBA C
rapameTpamu

116

TpuronomeTpruyecKkue CUCTEMBI C
napaMmeTpamu

117

[TocTpoenue u ucciaegoBaHue
MaTeMaTHYEeCKUX MOJIEICH peaTbHbIX
CUTYallUi C IOMOIIBIO YPaBHEHUH C
rapameTpamu

118

[TocTpoenue u uccnenoBaHue
MaTeMaTHYeCKUX MOJIENeN peabHbIX
CUTYaIUi C MOMOIIBIO CUCTEM YPaBHEHHUIA C
napameTpamu

119

ITocTpoenue u uccaeroBaHue
MaTEMaTUYECKUX MOJIENEH PEAIbHBIX
CUTYalH C IOMOILBIO CUCTEM YPaBHEHUH ¢
napameTpamMu

120

KonTtponsHas padota Ne§ no teme "3anaun




¢ nmapameTrpamu”

[ToBTOpenue, 06001IeHNE, CHCTEMAaTH3AIUS

121 e n n
3HaHuM: "YpaBHEHUA

122 [ToBTOpenue, 0600IIeHNE, CHCTEMATU3AIUS
3HaHui: "YpaBHeHus"
[ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS

123 3HaHui: "YpaBHeHus. Cuctemsl
ypaBHeHHI"

124 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui: "HepaBencrsa"

125 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS
3Hanuil: "HepaBencrna"

126 [ToBTOpEHME, 0000IIIEHNE, CUCTEMATHU3AIIHS
3HaHuil: "HepaBencrna"

127 [ToBTOpEHME, 0000IIIEHNE, CUCTEMATU3AIIHS
3Hanuil: "[IpousBoaHas u e€ npumenenue"

128 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATU3 AL
3Hanuii: "[IpousBoaHas u e€ npumenenue"

129 [ToBTOpenue, 06061IeHNE, cCCTEeMaTH3aIUs
3Hanuii: "[IpousBoaHas u e€ npumeHenue"

130 [ToBTOpenue, 06061IeHNE, cCCTEeMaTH3aIUs
3HaHuii: "MHTErpan u ero npuMeHeHue"

131 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs
3HaHui: "OyHkunn"

132 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs

3HaHui: "OyHkunn"




133 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui: "Oyakumun"
134 Wrorosas koHTposibHas paboTa
135 HroroBast KOHTpoJbHAS paboTa 1 1
136 HOBTOPGHI/IG, 000011eHHe, cCUCTEMATHU3AIUS 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME
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