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IHHOACHUTEJIBHASA 3AIINCKA

VY4eOHbIii Kypc «AnreOpa W Havala MaTEeMAaTHYECKOTO aHAIM3a» SBISETCS OJHUM U3
HamOoJiee 3HAYMMBIX B TIPOTpaMMeE CpPEIHEro OOIIero 0oOpa3oBaHUs, TOCKOJBKY, C OIHOU
CTOPOHBI, OH O0O€CIEUMBACT HWHCTPYMEHTAJIbHYIO 0a3y i HM3Y4eHHUs] BCEX ECTECTBEHHO-
Hay4YHBIX KYpCOB, a C JPYrod CTOPOHBI, (OPMHpYET JIOTHYECKOE M aO0CTPAKTHOE MBINIICHUC
oOydaronuxcss Ha YpOBHE, HEOOXOIUMOM I OCBOCHHS HH(POPMATHKH, OOIIECTBO3HAHUS,
HUCTOPUM, CJIOBECHOCTH M JPYrUX JUCUUIUIMH. B paMkax maHHOro y4eOHOTO Kypca
oOydaroniyuecs OBJAQJICBAIOT  YHUBEPCAIBHBIM  SI3bIKOM  COBPEMEHHOH HAyKH, KOTopas
(hopmyIupyeT CBOU JOCTIKEHHS B MaTEMAaTUUYECKOH hopMme.

VY4eOHblii Kypc anreOpsl U Hadajdl MaTEMaTHYECKOTO aHaln3a 3aKJIaJbIBA€T OCHOBY IS
YCHEIIHOTO OBJIAJICHUsI 3aKOHaMH (U3UKHA, XUMHUM, OWOJOTUM, TIOHUMAaHHUS OCHOBHBIX
TEHJICHIIUM Pa3BUTHSI SKOHOMHUKH U OOIIECTBEHHOW J>XW3HH, IMO3BOJISIET OPUEHTHUPOBATHCS B
COBPEMEHHBIX HHU(PPOBBHIX M KOMIIBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO HCIOJIb30BATh HMX IS
nanpHeimero oOpa3oBaHWsl W B TOBCEIHEBHOW KU3HM. B TO jke BpeMms OBJaJieHue
a0CTPaKTHBIMHU M JIOTHYECKH CTPOTUMHU KOHCTPYKIIUSMH alIreOpbl U MaTeMaTHYECKOTO aHaln3a
pa3BUBAaET YMEHHWE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HWCTUHHOCTH, JOKa3bIBATh
YTBEPKICHHS C TTIOMOIIBIO MHIAYKIIMK M PAacCyXAaTh ACTYKTUBHO, MCIIOJIL30BaTh 0000IEeHNE U
KOHKPETH3allhi0, a0CTparupoBaHWE W aHAJIOTHIO, (POPMHUpPYET KpPEaTUBHOE U KPUTHUUYECKOE
MBIIIICHHE.

B xoxe um3ydenus ydyeOHOro Kypca «AnreOpa M Hayala MaTeMaTHYECKOTO aHaIH3a»
oOyuaroniyecs: MOJy4alOT HOBBIA ONBIT pPELIEHUS NPUKIATHBIX 33734, CAMOCTOSITEBHOTO
MOCTPOCHUSI MAaTEMaTUYECKMX MOJEel peanbHbIX CUTyallud, MHTEpPIpPETalud MOJydECHHBIX
pElIeHU, 3HAaKOMSTCS ¢ MPUMEPaMU MAaTeMaTUYECKHX 3aKOHOMEpPHOCTEW B MPHUPOJE, HayKe U
HCKYCCTBE, C BBLAAIOIIMMHUCA MaTEMaTHUECKUMHU OTKPBITUSIMHU U UX aBTOPAMHU.

VYueOHblii Kypc oONagaeT 3HAUYUTEIbHBIM BOCHHUTATEIbHBIM MOTEHIHUAJIOM, KOTOPBIN
peayin3yeTcsi Kak uepe3 ydyeOHBbIH Marepuall, CHOCOOCTBYIOIIMM (OPMHUPOBAHUIO HAYYHOIO
MHPOBO33pEHHUSA, TaKk U uepe3 creuuduky ydeOHOM  JesITenbHOCTH, TpeOyromiei
MPOJIOJDKUTENIFHOM ~ KOHLIEHTPAallMd  BHUMAaHUS, CaMOCTOSATEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIy4Y€HHbII pe3ynbTarT.

B ocHoBe meroauku o0ydeHus anredOpe M HadalaM MaTEMaTHYECKOrO aHallu3a JIEKHUT
JeSITeNbHOCTHBIN MPUHIUI O0y4YeHHUS.

B ctpykType yuebHoro Kypca «Anredpa u Hauaiza MaTeMaTUYECKOTO aHAJIM3a» BbIACTICHBI
CIIEYIONINE COJIEp)KaTENbHO-METOqNUECKUe JUHUU: «Yucina U BblUUCICHUS», «DYHKIUU U
rpadukmu», «YpaBHEHUS U HepaBeHCTBay, «Havana marematudeckoro ananuzay», «MHoOkecTBa U
JoruKa». Bce OCHOBHBIE COAEPKATENBbHO-METOAUUYECKUE JHUHUH M3Y4YaroTCsl Ha MPOTSHKEHHUH
JBYX JIeT 0Oy4eHHUs Ha YpOBHE CpPEIHEro OOIIero oO0pa30BaHMS, €CTECTBEHHO IOTOIHSS IPYT
JIpyra M TOCTETNEHHO HACHINIAsACh HOBBHIMH TeMaMU U paszaenamu. JlaHHbIN yueOHBIH Kypc
SBIISETCS WHTETPATUBHBIM, TIOCKOJIBKY OOBeAMHSET B ce0de coJepKaHue HECKOJIbKHUX
MaTeMaTHYeCKUX JUCUHUILUINH, TaKMX Kak anreOpa, TPUTOHOMETPHs, MaTeMaTUYECKHI aHaIu3,
TEOpHUsT MHOJKECTB, MaTeMarudeckas Joruka u apyrue. [lo mepe Toro kak oOyuarommuecs
OBJIaJieBalOT BCE Oojiee MIUPOKHUM MATEMAaTUYECKUM allaparoM, y HHX MOCJIeI0BaTebHO
dbopMUpyeTCS U COBEPIICHCTBYETCS yMEHHE CTPOUTh MATEeMATUYECKYI0 MOJENb peallbHOM
CUTYaIlul, MPUMEHSATh 3HAHUS, MOJYYECHHBIE MPU H3y4EeHUU Y4eOHOTO Kypca, Uil PEIIeHUS



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

COI[ep)KaTeHBHO-MGTOI[I/I‘-ICCKEUI JINMHUSA «Ywucia u BBIYNCIICHU S 3aBCpuIacT
(hopMHpOBaHHE HABBIKOB HCIOJIH30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpOE OBLJIO HAYaTo Ha
YpOBHE OCHOBHOTO 00mIero odpazoBanus. Ha ypoBHe cpemHero o0imiero oOpa3oBaHHs 0c000€
BHUMAHHEC YOCIACTCA (1)OpMI/Ip0BaHI/IIO HAaBBIKOB pallMOHAJIbHBIX BbI‘IHCJ'ICHPIfI, BKIIHOYAKOIIINX B
ce691 HCII0JIb30BAHUEC PA3JIMYHBIX (I)OpM 3aIlMCu 4rcia, YMCHHUEC ACJIAaTb NPUKUIKY, BBIIIOJIHATH
HpI/I6JII/I)KéHHI)IC BBIYUCJICHUSA, OUCHHUBATH YU CJIOBBIC BbIPAKCHHA, pa6OTaTL C MaTeMaTU4YCCKNUMHU
KOHCTAaHTaMH. 3HAKOMEBIE 06yanOHIHMC$I MHOXCCTBAa HATYPAJIbHBIX, LECJIbIX, PAlUOHAJIBHBIX H
I[GﬁCTBI/ITCJIBHBIX qUCeJI AOIIOJHAKTCSA MHOXECTBOM KOMIIJIICKCHBIX YHCCII. B KaXXI0M H3 ITUX
MHOKECTB pacCMaTPUBAIOTCSI CBOMCTBEHHBIC €My CIIeIIM(DUUICCKUE 3a/Iaud U OTICPAllU: JICTICHUE
HaIeJIo, OINEPHPOBAHUE OCTAaTKAMH HAa MHOXKECTBE IICJIBIX YHCEI, OCOOBbIe CBOWCTBa
palluOHAJIBHBIX W HPPAHOHAJIIBHBIX YHCECII, apI/I(bMeTI/ILICCKI/IG ornepanrm, a TAKXKEC H3BJICUCHUC
KOpHA H&TypﬂJ'IBHOfI CTCIICHU Ha MHOXECTBE KOMIIJICKCHBIX qUCeIl. Bnarozlapﬂ
MOCJICJIOBATEILHOMY  PAaCIIUPCHHIO Kpyra HCIOJB3yeMBIX YHCEI W 3HAKOMCTBY C
BO3MOXHOCTAMHU UX IMPUMCHCHUA JJId PCHICHUA PA3JIMYHBIX 3a1a4 q)OpMI/IpyeTCSI MNpEaACTaBJICHUC
0 €IMHCTBE MAaTEMATUKH KaK HAYKU U €€ POJIM B IOCTPOCHUH MOJIENIEN peaJIbHOTO MUpPA, IIUPOKO
HCTIOJB3YIOTCS 0000IIeHNe U KOHKPETH3aIlHS.

JIuaus «YpaBHEHUS U HEPABEHCTBA» pealM3yeTcs Ha MPOTSHKEHUHM BCEro oOydeHus Ha
YpOBHE cpenHero oOmero oOpa3oBaHHS, IIOCKOJBKY B KaXIOM paszaene [Iporpammsl
MPETYCMOTPEHO PEIIeHNe COOTBETCTBYIOMINX 3a1ad. B pe3ynbrare oOyJarommecs OBJIAJCBAOT
pPa3IMYHBIMU  METOJaMHU  PELIECHUs palMOHAIbHBIX, HPPALUOHAIBHBIX, [OKa3aTelIbHbIX,
Jorapu(MUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHMI, HEPABEHCTB M CHCTEM, a TakXke 3ajad,
cojepkauux mnapaMmerpsl. llogydeHHblEe yMEHUS HMIMPOKO HCIOJIB3YIOTCS MPU HCCIETO0BAHUU
(GYHKIHM ¢ TOMOIIbIO TPOU3BOIHON, MPH PEIICHUH MPUKIIAHBIX 3a7a4 U 3a/1a4 Ha HaXO0XKJIEHUE
HauOOJBIINX U HAUMEHBIINX 3HaueHuil QyHkiuu. [lanHas copep)karenbHas JTUHUS BKIIIOYAET B
ceba Takxke (QopMUpOBaHHE YMEHHUH BBINOJHATH pacdy€rhl Mo ¢opmynam, npeoOpa3zoBaHUs
palOHAaIbHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUHN, a TaKKE BBIPAKEHUH,
coJlep’KalluX CTerneHu u Jjorapudmel. braromaps wu3ydeHuro anredpandyeckoro marepuaia
MPOUCXOJUT  JajibHEHIee pa3BUTHE AJITOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIILICHUS
oOyuaronuxcs, (GOpPMHUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYXJIEHUH, pabOThl ¢ CUMBOJILHBIMU
dbopmamu, MpecTaBICHHs 3aKOHOMEPHOCTEH U 3aBUCUMOCTEN B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE HHCTPYMEHTHI Ui PElICHHs IPAKTUUECKUX U €CTECTBEHHO-
HAy4YHBIX 33724, HATJISHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK S3bIKa HAyKH.

CopepxarenpHo-mMeToanueckas TuHUS «DyHKIUU U TpaduKm» TECHO MEeperieTaeTcs ¢
OPYTMMU  JIMHUSIMH ~ y4e0HOTro  Kypca, TOCKOJIbKY B  KakOM-TO  CMBICIE  33/1aéT
MOCJIEIOBATEIbHOCTh ~ M3YyUeHHUsi MaTepuana. M3ydeHwe  CTENeHHOW, MOKa3aTelbHOMH,
JIorapu(MUUECKON U TPUTOHOMETPUUYECKUX (QYHKIUHN, UX CBOMCTB U TpaduKOB, UCTIOIH30BAHUE
GyHKIME 17 pemieHus 3agad U3 JIPYruX Y4eOHBIX MPEAMETOB U peadbHOW JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYEeCKHM aHaJIN30M, TaK U C pPelIeHUeM ypaBHEHHH U HepaBeHCTB. [Ipu
3ToM OOJNBIIIOE BHHMMAaHWE yenseTcs (OPMUPOBAHUIO YMEHHs BBIpaXaTh (GOpMyIaMH
3aBHUCHUMOCTH MEXJy Pa3jMYHbIMU BEIMUYMHAMH, UCCIEA0BATH MOJIy4YeHHBbIE (PYHKIIUU, CTPOUTH
ux rpadukd. Marepuan STOW coJep)KaTeNbHON JHHHM HalellieH Ha pa3BUTHE YMEHHHA U
HABBIKOB, IMO3BOJISIFOIIMX BBIPAXKATh 3aBUCHMOCTH MEXY BEIMYMHAMH B DPA3IUYHON (opme:
aHAIMTUYEeCKOW, Tpaduueckod U crnoBecHOH. Ero wusydeHue CcrnocoOCTBYeT pa3BUTHIO



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

ConepxarenbHast nuHusi «Hadana mMaTeMaTHYECKOTO aHAIM3a» MO3BOJISIET CYIIECTBEHHO
pacIIupUTh KPYr KaKk MaTeMAaTUYECKUX, TaK M MPUKIAJHBIX 33134, JOCTYIMHBIX 00YJarOIIUMCS,
TaK KaK y HUX TOSBIISIETCS BO3MOXHOCTh CTPOUTH TPaPUKU CIOKHBIX (PYHKIIUH, ONIPEICIIATh UX
HauOOJBIINE ¥ HAUMEHBIIINE 3HAYCHUS, BRIYUCIATE IIOMAIn Guryp u oObEMBI TE, HAXOIUTh
CKOPOCTHM M YCKOpEHHs IpoiieccoB. JlaHHasi cojepkareyibHasi JIMHHAS OTKPBHIBAET HOBBIC
BO3MOKHOCTH TIOCTPOCHMSI MAaTEMaTUYECKHX MOJIEJICH pealbHBbIX CUTYyalluid, [03BOJISAET
HaxOJIUTh HaWJIy4lllee pelIeHHWe B TPUKIATHBIX, B TOM YHUCJE COLHUAIHHO-PKOHOMUYECKUX,
3a/layax. 3HAKOMCTBO C OCHOBAaMHM MAaTEMAaTHYECKOTO aHalu3a CIOCOOCTBYET Pa3BUTHIO
a0CTpaKkTHOTO, (POPMATHLHO-JIOTHYECKOTO M KPEATUBHOTO MBIIIICHUS, ()OPMHUPOBAHUIO YMEHUHN
pacro3HaBaTh MPOSIBICHUS 3aKOHOB MAaTEMAaTUKHU B HayKe, TEXHUKE U ucKyccTBe. OOyydaronuecs
Y3HAIOT O BBIIAIOIINXCS PE3yJbTarax, MOJyYeHHBIX B XOJI€ Pa3BUTHSA MAaTEMAaTUKHU KaK HayKW, U
00 ux aBTOpax.

ConepxkarenbHo-MeToANYECKass JHHUS «MHOXECTBA W JIOTHKA» BKIIOYAeT B ce0s
AJIEMEHTBl TEOPHUM MHOXXECTB M MaTEMaTHYECKOW JIOTHKUA. Te0peTHKO-MHOKECTBEHHBIE
MPEACTABICHUS TPOHU3BIBAIOT BECh KypC NIKOJIBHOM MaTEMaTHKH W TpeJyIaraloT HamOoJliee
YHUBEPCAIBHBIN SI3bIK, OOBEAMHSIONNNA BCE pa3lelbl MAaTEeMATHKA W €€ TPUIIOKCHHUH, OHHU
CBSI3BIBAIOT Pa3HBIE MaTEMATHUECKHE NUCIIUIUIMHBI U UX TIPWIOKEHUS B equHoe 1enoe. [loaromy
BOXHO JIaTh BO3MOXKHOCTH OOy4aromeMmycs MOHUMAaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHON MaTeMaTUKH M HCIIOJIh30BAaTh €r0 IS BBIPAXEHHS CBOMX MbICTe. [Ipyrum
BAXKHBIM MPHU3HAKOM MaTeMaTHUKU KaK HAayKH CJleAyeT MPU3HATh CBOWCTBEHHYIO €i CTPOTOCTh
000CHOBaHMH M  CJI€JIOBaHHE OINpEAeiICHHBIM TMpaBUiaM IOCTPOCHHUS JI0Ka3aTeIbCTB.
3HAKOMCTBO C JJIEMEHTAaMH MaT€MaTU4YeCKOW JIOTMKU CIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO
MBIILIEHUS] 00yYarONINXCsl, MO3BOJISIET UM CTPOUTh CBOU PACCYKJIEHHUS HAa OCHOBE JIOIMUECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIILICHUSI.

B yuebHoM Kkypce «Aunrebpa M Hadajga MaTEMAaTHUYECKOTO aHajIN3a» MPUCYTCTBYIOT
OCHOBBI ~ MAaT€MaTH4YeCKOro  MOJEIUPOBaHUS, KOTOpble  MpPHU3BaHbl  CHOCOOCTBOBATH
(OopMHUPOBAHHMIO HABBIKOB IOCTPOCHHS MOJENENd peaNbHBIX CHUTYalMil, HCCIEAOBAHMS STUX
MoJlefiell C TOMOINbIO amnmapaTa aiareOpbl M MaTeMaTH4YecKOro aHalu3a, WHTepIpeTaluu
MOJIyYEHHBIX pe3ysbTaToB. Takue 3ajaHusi BIUIETEHBI B KaXIbIH W3 pa3/eloB MPOTpamMMbl,
MIOCKOJIbKY BECh MaTepuaji y4yeOHOro Kypca HIMPOKO HCIOJIB3YETCS ISl pEelICHUS MPUKIATHBIX
3amau. Ilpu pemeHun peanpHBIX MPAKTUYECKUX 3a4ad  OOydarol(uecs pa3BUBAIOT
HaOMOATeIbHOCTh, YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BaTh
aHaJIoTui0, 0000IaTh M KOHKPETH3UPOBaTh Mpoliemy. JlearenbHOCTh MO (POPMHUPOBAHUIO
HABBIKOB PEIICHUS MPUKIAIHBIX 33]]a4 OPraHU3yeTCsl B MPOLIECCe U3YYEHUS BCEX TEM Y4eOHOTO
Kypca «Anrebpa ¥ Hayana MaTeMaTHUYECKOTO aHAIIU3ay.

Ha u3ydenue yuebGHOro Kypca «Anredpa u Hauajga MaTeMaTUYECKOTO aHalu3a» OTBOJIUTCS
272 gaca: B 10 kmacce — 136 yacoB (4 vaca B Henento), B 11 kmacce — 136 vacoB (4 yaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Yuciia ¥ BbIYMCICHUS

Parmonanbupie uncina. OOBIKHOBEHHBIE W JIECSTHYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoauueckue apodu. [Ipumenenue npodeil 1 NpOUEHTOB JUIsl PELIEHUs IPUKIAIHBIX 3a/1a4 U3
pa3IMYHBIX OTPACiEll 3HAHUW U PeajbHOW KU3HU.

JleiicTBuTenpHble yncia. PanmoHanbHble W MppalMOHAJIBHBIE YHCiIa. ApUPMETHUYECKHE
Oolnepaluyd ¢ JCHCTBUTEIbHBIMU 4YHCIaMH. MOJysib NEHCTBUTEIBLHOIO YHUCIA U €ro CBOWMCTBA.
[IpuOnkE€HHbIE BBIUMCICHMS, TpaBUiIa OKPYIJIEHWs, MPUKHUIKA U OLEHKa pe3yabTaTa
BBIUHCIICHU.

Crenens ¢ nensiM nokasareneMm. bunom Herotona. Mcnonbs3oBanue noaxonasiei popmsl
3aMycy JeMCTBUTENbHBIX YHCEN JUIsl pElIeHNs MPAKTUUECKUX 3a1a4 U IPECTABICHUS 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, KOCMHYC, TaHT€HC, KOTAHT'€HC YMCJIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHUHYC U
ApPKTAaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHUsSI M HEPABEHCTBA

ToxnectBa ¥ TOXJIECTBEHHBbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHMS U YpaBHEHUA-CIIEACTBUsL. HepaBeHCTBO, pelieHne HepaBeHCTBA.

OcHOBHBIE METObI PEHICHUSI LEJbIX U IPOOHO-pAllMOHATbHBIX YPAaBHEHUN U HEPABEHCTB.
MHorousneHsl OT OJHOM NEpEeMEHHOW. JleneHue MHOrodjieHa Ha MHOTOWIEH C OCTaTKOM.
Teopema besy. MHoroweHs! ¢ nensiMu ko3 dunuenramu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBRIPAKEHHH, COIEPIKAIINX CTETIEHU U KOPHU.

WUppaunonanbusle  ypaBHeHHs. (OCHOBHBIE METOAbl  PELICHHUS  HMPPAMOHAIBHBIX
YpaBHEHUU.

[TokazarenbHble ypaBHeHUA. OCHOBHbBIE METO/Ibl PELIECHHUS IT0KA3aTEIbHbIX YPABHEHUI.

[IpeoOpa3oBanue BbIpaKEHUH, COIEPIKALIUX JOTapru(MBI.

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

OcHoBHble TpUroHoMerpuueckue Qopmynsl. [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX
BbIpakeHUil. Pernienne TpuroHoMeTpuyYeCcKux ypaBHEHUM.

Pemienne cucrem nMHEHHBIX ypaBHEHUM. MaTpuiia CHUCTEMbl JMHEHHBIX YpaBHEHUH.
Onpenenurens MaTpulbl 2X2, €ro r€OMETPUYECKUM CMBICI W CBOMCTBA, BBIYMCIIEHHE €O
3HAQUYEHMsI, IPUMEHEHUE ONPEACIIUTENS AJI PELICHUs] CUCTEMBI JIMHEWHBIX ypaBHEHUH. Pelienue
MIPUKJIAIHBIX 3a7a4 ¢ TOMOLIBI0 CUCTEMBI JMHEWHBIX ypaBHeHUN. lccienoBanne nmocTpoeHHON
MOJEIH C TIOMOIIBIO MAaTPHUIL U ONIPEAETUTEIEH.

[TocTpoeHre MaTeMaTH4YECKUX MOJENEH PEealbHOM CHUTyallud C MOMOIIBIO YPaBHEHHH U
HEpaBeHCTB. [IpuMeHEeHNe ypaBHEHMH M HEPAaBEHCTB K PEIICHHI0O MaTeMaTHYECKHX 3ajad U
3aJ]a4y U3 Pa3IMYHbIX 00JacTell HAyKH U peajbHOM KU3HU.

DyHKUUH U TPaPUKHU

OyHKIms, crnocoObl 3amaHus (QyHkuH. B3anmMuo oOpathble ¢(yHkuuu. Kommozuims
¢bynkuuit. I'paduk pyHkunu. DnemeHTapHbIe Ipeodpa3zoBaHus rpaduKOB GYHKIUI.
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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 peajIbHBIX MpOIIeccax U ABJICHUAX. [ pa@uku peanbHbIX
3aBUCHMOCTEH.

Hauyana maTemaTu4eckoro anajimnsa

IlocieqoBaTenbHOCTH, CIIOCOORI 3a4aHus MOCIeEN0BATEILHOCTEH. MeTo ] MaTeEMaTHYECKOMI
MHAYKIUA. MOHOTOHHBIE M OTpaHUWYEHHBbIE MOCIEA0BATeNbHOCTU. VcTOpHs BO3HUKHOBEHHS
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. Yucino e. Dopmyna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHue Nporpeccuu JUisl pelIeHUs pealIbHbIX 3a7a4 IPUKIIAJHOTO XapaKTepa.

HemnpepsiBHbie (yHKIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMITOTHl TpaduKOB
¢byakuumii. CoiicTBa (QYHKIIMI HEMPEPHIBHBIX Ha OTpe3ke. METo MHTEPBAJIOB ISl PEIICHUS
HepaBeHCTB. [I[puMeHeHe CBOMCTB HEMPEPHIBHBIX (DYHKIIMH 151 pEIICHUS 3a/1a4.

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

[IpousBonHbie 3neMeHTapHbIX QyHKIUN. [[pon3BoaHAs CyMMBI, IPOU3BEICHUS, 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 APYTUX Y4EOHBIX IPEIMETOB.

Onpenenenve, TeopeMa,  CBOHCTBO  MaTeMaTHMYeCKOTO  OOBEKTa,  CIEACTBHE,
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 1 penienus 3a/1a4 B MebIX YMCiax.

KommnekcHpie uucma. AnreOpawdeckas W TpPUTOHOMETpHUYecKas (OpPMBI  3amucH
KOMIIJIEKCHOTO Yucia. ApudMeTHUeCKHe onepanuu ¢ KOMIUIEKCHBIMH dnciaamu. M3o0paxkenue
KOMIIJIEKCHBIX YHCeNl Ha KOOpAWHATHOU miockoctu. @opmyna Myaspa. Kopau n-oif crenenu u3
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KOMIUIEKCHOTO 4YHucna. [IpuMeHeHHe KOMIUICKCHBIX YHCeNl JUIS pelieHus (U3HUYECKUX H
r€OMETPUYECKUX 3a/1a4.

YpaBHeHUsI 1 HEPABEHCTBA

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

OT60p KOpHEW TPUTOHOMETPUUICCKUX YPABHCHHH C IOMOIIBI0 TPUTOHOMETPUYCCKOU
OKpPY>KHOCTH. PellieHne TpuroHoMeTpu4eckux HepaBeHCTB.

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

OCHOBHBIE METO/IbI PEILICHUS UPPAIIIOHATIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOJBbl  PEIIEHUS CUCTEM U  COBOKYIIHOCTEH  palMOHAJIbHBIX,
UppalMOHATIbHBIX, IOKA3aTEJIbHBIX U JIOTApU(PMUYECKUX YpaBHEHUI.

VYpaBHEHMsI, HEPaBEHCTBA U CUCTEMBI C TapaMeTPaAMHU.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELLIEHUI0 MaTEeMaTHYECKHUX 3ajad U
3a/lad M3 pazIUYHbIX oOnacTel HAayKM W peanbHOM JKU3HM, HMHTEpIpeTaus NOJyYEeHHBIX
pe3ynbTaToOB.

DyHKIUHN U TPaduKH

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 HCCIEIOBAHUS TPOILECCOB M 3aBUCUMOCTEH,
KOTOpbI€ BOHUKAIOT MPHU PEUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHON KU3HHU.

Hayana maTteMaTH4ecKoro aHajimsa

[IpuMeHeHre TPOU3BOAHON K MCCIEAOBAaHUIO0 (DYHKIIMH HA MOHOTOHHOCTBH U DKCTPEMYMBI.
Haxosxnenne HanOoIbIIIero 1 HAMMEHBIIIETO 3HAUYECHUH HETIPEPHIBHON (DYHKIIMU HA OTPE3KeE.

[IpuMeHeHre TPOW3BOJHON U1l HAXOXKJICHUS HAWIYYIIEro peuIeHUus B NPHUKIAIHBIX
3a/layax, JJIs ONpEeIeNieHUs] CKOPOCTH M YCKOpPEHHUs mpolecca, 3alaHHOro (GopMysaol WU
rpaguKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWMCTBO mepBoOOpa3HbIX. [lepBooOpa3Hbie 3eMeHTapHbIX
¢byukuuii. [IpaBuna HaxoxKaeHUs IEPBOOOPA3HBIX.

Nurerpan. I'eomerpruuecknii cMpICil UHTErpasia. Beluncinenue onpeaenéHHOro HHTerpaia
o ¢opmyne Herotona-JleitOnumna.

[IpumeHenne wuHTerpaga s HAXO0XKACHUSA IUIOUMIAJAeH IUIOCKUX (QUIyp U 00BEMOB
F€OMETPUYECKHUX TEJ.

[Ipumeps! pemenuil AuddepeHuanbHbpIX ypaBHeHH. MaTteMaTnyeckoe MOJeTupPOBaHNE
pEabHBIX MPOLIECCOB C MOMOIIBIO AU(PPepeHIIUANTbHBIX YPABHEHUH.



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

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa’aaHcKOro BOCIMTAHMS:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3UIMH  OOydYaromerocs Kak aKTHBHOIO U
OTBETCTBEHHOTO WJIE€HA POCCHUHCKOro OOIIEeCcTBa, MPEACTABICHHUE O MATEeMAaTHMUYECKHX OCHOBaX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MpPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOPHI, OMPOCHI U APYTrO€), YMEHHUE B3aUMOJICHCTBOBATH C COIMAIbHBIMU WHCTUTYTaMU 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
MAaTE€MaTUKOB M POCCHUMCKOW MATEeMaTUYECKOMN IIKOJbI, UCMOJb30BAHUE ITHUX TOCTH)KEHUH B
JIPYTUX HayKax, TEXHOJOTHIX, chepax SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEHl  pOCCHHCKOTO  Hapojaa, c(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JTOCTIDKCHHN HAyKH M JACSITEIBHOCTBHIO y4EHOTO, OCO3HAHME JUYHOTO BKJIAJa B TOCTPOCHHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MAaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3amad, peIICHHH, pPACCY)KICHWH, BOCHPHUHUMYHUBOCTh K
MaT€MAaTHYECKUM acCleKTaM pa3JINYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHUS IPUMEHITh MAaTEMAaTHYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
u Oe3omacHOro oOpasa JKM3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHIA U OTAbIXA, peryispHas Quandeckas akTUBHOCTD ),
(buznyecKoe COBEPIICHCTBOBAHME MPHU 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHON J€ATEIHHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYIO0JI00US, UHTEPEC K Pa3Iu4HbIM cdepam
podeccuoHANbHOM NEeSTENbHOCTH, CBA3aHHBIM C MAaTEMAaTHKOW U €€ MPUIIOKEHHUSIMHU, YMEHUE
COBepIIaTh OCO3HaHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEU KU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHUU
MPAaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

cOPMUPOBAHHOCTh DKOJIOTHYECKOW KyIbTYphl, TOHHUMaHHE BIUSHUS COLMAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HA COCTOSHHUE MPUPOJHOM M COLMAIBHON Cpeabl, OCO3HAHUE
rI00ambHOTO  XapakTepa  OKOJOTHMYECKUX  MpoOieM, OpHeHTalus Ha  [pPHMEHEHHe
MaTeMaTHYeCKUX 3HAHUU JUTS pelIeHus 3a1ad B 00JacTU OKpYXKAroIiel cpefpl, MIaHUPOBAaHUE
MOCTYIKOB U OLIEHKU WX BO3MOXKHBIX MOCIIECTBUMN JUIsl OKPY)KAIOIIEH Cpe/Ibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:



c(OPMHUPOBAHHOCTb MHPOBO33PEHHUS, 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 MAaTEMAaTUYECKOM 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:

BBISIBJSITh U XapaKTEpPU30BaTh CYIIECTBEHHBIC MPU3HAKM MATEMAaTUYECKUX OOBEKTOB,
MOHATHH, OTHOIICHHA MEXIy TMOHATUAMH, (QOPMYTUPOBATH ONPEACICHUS TOHSITHH,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PHUKAIMU, OCHOBAHMUS UIsi OOOOIICHUS W
CpaBHEHUS, KpUTEPUHU TIPOBOIUMOTO aHAJIM3a;

BOCTIpUHUMATDH, (OPMYIHPOBATh W TPEOOPa3OBBIBATh CYKJICHUS: YTBEPAUTEIBbHBIC H
OTpHUIIaTENbHbIE, CIMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

BBISIBJISITh MAaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHBOpPEYHUs B (haKTax,
JTAHHBIX, HAONMIOJCHUAX W  YTBEPXKACHHSX, TMpeaiaratb KPUTCPUU JUIS  BBISIBICHUS
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 AapryMEHTAlUIO, TNPUBOAUTH TPUMEPHl 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  CAMOCTOSITENILHO  CIJITAHUPOBAHHBI  JKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTU4ecKOro OOBEKTa, SBICHHS, IMPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MEXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCaAMU;

CaMOCTOSITENILHO (OPMYIHPOBATH 000OIIEHNS U BBIBOJBI IO PE3yNbTaTaM 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:

BBISIBIISITH 1e(UIIUTHI HHGOPMAIIUH, TAaHHBIX, HEOOXOAUMBIX JJIsi OTBETAa 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  WMH(GOpMAIMIO, TMPEACTaBIATh €€ B  pasuuuHbIX  (opmax,
WLTIOCTPUPOBATH I'PauiecKu;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOSTEIBHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuUKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe AeiicTBUSA

Oo0menne:

BOCIIpUHUMATb U q)OpMy.HHpOBaTI) CY)XACHHUA B COOTBCTCTBHU C YCJIOBHAMHU U LCIAMH
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 X0Ji¢ 00CYXJIEHHUS 3a7aBaTh BOTPOCHI MO CYIIECTBY OOCYXKIA€MOU 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;

OpCACTABIATE PE3YJIbTAThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3ajad MpEe3eHTaluu U
0COOEHHOCTEHN ayIUTOPUH.

PeryasiTuBHble yHUBepcalbHbIEe YUeOHbIE AeliCTBUA

Camoopranuszanms:

COCTaBJIATh IUIaH, AJTOPUTM pEIIEHUs 3a/ladyd, BbIOMpATh CNOCOO pelIeHHs ¢ y4ETOM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BAapUaHTHI PEIICHUN ¢ y4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb, YMOLMOHAILHBIN HHTEJIEKT:

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

IPEIBUAETh TPYJHOCTH, KOTOpPbIE€ MOTYT BO3HMKHYTh IIPH PEIIEHUM 3a/aud, BHOCHUTH
KOPPEKTHBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HalIEHHBIX OIINOOK,
BBISIBJIEHHBIX TPYAHOCTEH;

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

CoBMecTHas1 1eSITeJIbHOCTD:

[IOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUYalbHON pabOTHl IpU
pemieHMH y4yeOHBIX 3ajJa4, MPUHUMATh 1eJIb COBMECTHOM JIeSTEIbHOCTH, IUIAHUPOBATh
OpraHu3alMl0 COBMECTHON palOThl, pacmpeneniTb BHJbI pabOT, JAOroBapuBaThCs, 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
JIpYrUMHM 4IEHAMH KOMAaHbl, OLIEHHWBATh KAauyecTBO CBOEro BKJaJa B OOLIMI MPOAYKT IO
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.

HNPEIMETHBIE PE3YJIBTATbBI
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K xonmy oOyuenus B 10 ku1acce oOyyaromuiicsi MOMY4YUT CIEAYIOIIME TMPEAMETHBIC
pe3ybTaThl MO OTAENBHBIM TeMaM paloueil mporpaMMbl y4eOHOTo Kypca «Anrebpa ¥ Haudana
MAaTEeMaTHUYECKOTO aHAJIU3a»:

Yuciia v BbIYMCTICHHA:

cBOOOJTHO OTIEPHPOBATH MOHATHAMU: PAIIHOHAIBHOE YHCII0, OECKOHEYHAs TIEPHOIMYECKAsT
IpoOb, TPOIEHTHI, WPPAIMOHAIBFHOE YHCIO, MHOYKECTBA PAIlMOHAIBHBIX M JIEHCTBHTEIBHBIX
YHUCel, MOYJIb JEMCTBUTEIBLHOTO YUCIIA,

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 MOHATHEM: CTENEHb C IEJIBIM IOKAa3aTeJIeM, HCIO0JIb30BaTh
MOAXOAUIYI0 (OpPMY 3alUCH JIEHCTBUTENBHBIX YMCEN JUISl PEHICHMs] MPAKTHUYECKUX 3a1ad U
MIPE/ICTaBICHUS TaHHBIX;

CBOOOHO ONEpUPOBATH MOHATHEM: apUPMETUUECKUI KOPEHb HATypalbHOU CTENEHU;

CBOOOHO OTEpUPOBATH MOHATHUEM: CTETNIEHb C PAllIOHAJIbHBIM MOKA3aTENIEM;

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

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

OTIEpUPOBATh MOHATUSIMHU: APKCUHYC, ApPKKOCUHYC M apKTaHT'€HC YHCIOBOTO 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, IPUMEHATHh METOJl UHTEPBAJIOB JUIsl PEILICHUS 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 reopemy Buera miis pemenus 3agad;

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 JIMHEMHBIX YPAaBHEHUH, MOJEIMPOBATh PEAIbHBIE CUTyallMM C IIOMOILBIO CHCTEMBI
JUHENHBIX YPaBHEHMM, MHCCIENOBAaTh IIOCTPOEHHBIE MOJEIM C IIOMOLIBI0 MAaTpUll U
ONpENEIUTENEH, UHTEPIPETUPOBATh MTOJIyYEHHBIA PE3YIIbTAT;

UCIOJIb30BaTh CBOWCTBA JICHCTBUNA C KOPHIMU AJIS TpeoOpa30oBaHUs BbIPaXKEHUH;

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 ypaBHEHUS, HAXOIUTh UX PELICHUs C MOMOIIBIO PAaBHOCUIIBHBIX IEPEX0/I0B
WM OCYIIECTBIISASA IPOBEPKY KOPHEH;

NPUMEHATh  OCHOBHBIE  TpUrOHOMeTpuuyeckue (Gopmynbl A HpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

11



cBOOOJTHO OMNEpPHUPOBATH MOHITHEM: TPHUTOHOMETPHUECKOE YypaBHEHHE, TPUMEHSATH
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 arlapara ajareOpsl.

DyHKIUHN U TPaQUKH:

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

cBOOOJTHO OTEpPHPOBATh MOHATUSMHU: OONACTH OINpPENENCHHsI M MHOXKECTBO 3HAYCHUH
GbyHKIMHU, HYTH QYHKIIUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,;

CBOOOJTHO OTIEPHPOBATH TOHATHAMU: YETHBIE W HEUETHBIE (DYHKIMU, TEPUOHUECKHUE
GYHKIUH, TPOMEXKYTKHM MOHOTOHHOCTH (YHKIIUM, MAaKCHMyMbl W MHHHUMYMBI (YHKITUH,
HanOoJIbIIIee M HANMEHbIIIee 3HaYeHHE (YHKIINU Ha TPOMEKYTKE;

CBOOOJTHO OTIEPHPOBATH TOHATHSIMHU: CTENEHHAas (YHKIUS C HATYpadbHBIM M IENbIM
noxaszatenieM, rpaduk creneHHON (YHKIUU C HATYpalIbHBIM U IENBIM TIOKa3aTelieM, Tpaduk
KOpPHS N-0¥ CTEeTIeHN KaK (QYHKIIUH 0OpaTHOM CTENEHU C HaTypaJbHBIM TIOKa3aTeleM;

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

cBOOOJTHO OTEPHPOBATh MOHATHSAMHE: IMOKa3aTelbHass W Jorapudmudeckas QYHKIUH, UX
CBOWCTBA ¥ TpaMKH, HCIIOIH30BATh UX T'padUKH TS PEeIICHHs ypPaBHCHUH;

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

UCIOJb30BaTh Ipaduku (QyHKIUH A7 UCCIENO0BaHMS IPOLIECCOB M 3aBUCHUMOCTEH Npu
pelIeHNH 3ajad U3 JIPYyrux y4eOHbBIX NMPEIMETOB U PEaNbHOM KU3HH, BBIpaXaTh (hOopMynaMu
3aBHCHUMOCTHU MEXIy BEJIMUYNHAMU;

Hayana MaTeMaTH4ecKoro aHaan3a:

CBOOOJIHO OIEpUPOBATH MOHATUAMU: apupMeTHUecKas M IeoMeTpudeckas Iporpeccus,
0eCcKOHEUHO yObIBarOLIasi F€OMETPUYECKasi POrPECCHs], JTUHEHHBIN U 3KCIIO HEHIIMAIBHBIN POCT,
(bopMyIna CI0XKHBIX IPOLIEHTOB, UMETh IIPEJCTABICHNUE O KOHCTAHTE;

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

CBOOOJTHO  ONEpUPOBaTh MOHATUSAMM:  IOCIEAOBATEIBHOCTb,  CHOCOOBI  3a/aHUs
[I0CJIeI0BATEIbHOCTEH, MOHOTOHHBIE Y OI'PaHUYEHHBbIE IIOCIEJ0BATEIbHOCTH, 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: (DYHKIMS, HENpepbiBHAs Ha OTpE3Ke, NPUMEHATh
CBOICTBA HENPEPBIBHBIX (PYHKIMH Ul peLIeHUs 3a1a4;

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

BBIUUCIIATH MPOU3BOJHBIE CYMMBI, IPOU3BEJIEHHs, YAacTHOTO W KOMIIO3UIMU JBYX
(byHKLUH, 3HAaTh TPOU3BOJIHBIE JIEMEHTAPHBIX (PYHKIUI;

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

MHoKecTBAa M JIOTHKA:

cBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEpaIlMU HaJl MHOKECTBAMH;
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HCII0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmnapaT Jjs ONHMCaHUs PEAJbHBIX IPOLECCOB
U SIBJICHUH, IPU PELICHUH 33124 U3 JPYTruX y4eOHBIX MPEIMETOB;

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

K xonmy oOyuenms B 11 ku1acce oOy4aromuiicsi MONYyYUT CIEAYIOIIME TPEAMETHBIC
pe3ybTaThl IO OTACIBHBIM TeMaM pabodeill mporpaMMbl y4eOHOTO Kypca «AunreOpa u Haudana
MaTeMaTHYECKOIO aHAIU3a»:

Yucia ¥ BbIYMCTICHHA:

cBOOOJTHO OMNEpUPOBATH MOHATUSAMH: HATypaJlbHOE U LEJN0€ YHUCIO0, MHOXKECTBa
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 CUCTEMAX CUHCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHUAMHU: KOMIUIEKCHOE YHCIO UM MHOXKECTBO KOMILJIEKCHBIX
qucell, MPeJICTaBIsATh KOMIUIEKCHbIE YHCIia B aNreOpanyeckoil 1 TpUroHOMETpHUUYecKoil ¢opme,
BBITIOJIHATH apu(pMeTHyecKue onepanry ¢ HUIMH U 1300pakaTb Ha KOOPAMHATHOM TJIOCKOCTH.

YpaBHeHUsI M HEPABEHCTBA:

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

OCYILIECTBIISATH OTOOP KOPHEN MPU PEelIeHUH TPUTOHOMETPUUECKOTO YPaBHEHUS;

CBOOOJITHO OIEpUPOBaTh 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, HAXOAUTD PEIICHHUS CUCTEMBI M COBOKYITHOCTEN
palMOHANIBHBIX, WPPALMOHAIBHBIX, IO0KA3aTEJbHBIX M JIOTApU(PMHUUYECKHX ypaBHEHUH U
HEPABCHCTB;

pelmaTh palUOHalbHble, HWpPpalMOHAJIbHBIE, IIOKa3aTelIbHblEe, JOrapugMmuyeckue u
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COAEPKAIUE MOLYJIHM U ITapaMeTpBl;

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

MOJIEIUPOBATh pEalbHbIE CHUTYyallMM Ha s3bIKE aireOpbl, COCTaBJISATh BbIPAXKEHUS,
YPaBHEHUS, HEPAaBEHCTBA M MX CHCTEMbI II0 YCIOBUIO 3a/adyM, HCCIIENOBATh IOCTPOCHHBIE
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;

CTPOMTh TeOMeTpUuYecKue o00pa3bl YpaBHEHHUH H HEPABEHCTB Ha KOOPAMHATHOM
IIJIOCKOCTH;

cBOOOJTHO ONEPHPOBATH MOHATHAMHU: TPpApUKH TPUTOHOMETPUUECKUX (PYHKIIHI;

MPUMEHATh PYHKIMM [T MOJCTMPOBAHUS U UCCIIEJOBAHUS PEAbHBIX MPOLIECCOB.

Havasa maTeMaTH4eCKOIo aHAJIM3a:

UCIOJb30BaTh IPOU3BOJHYIO JUId HCCIeIOBaHUs (YHKIMM Ha MOHOTOHHOCTb U
9KCTPEMYMBI;

HaXO0JUTh HanOOJIbIlIee U HAaUMEHbIIIee 3HaUeHUs (PYHKIIMU HENPEPhIBHON Ha OTPE3KE;
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WCIOJIb30BaTh MPOU3BOJAHYIO ISl HAXOXKICHHS HAWIYYIIETO PEIICHHS B MPUKIAIHBIX, B
TOM YHCJIE COIUATBHO-DKOHOMUYECKHX, 3a7adax, JJIs ONPEACICHHS] CKOPOCTH M YCKOPEHUS
mporecca, 3a1aHHOTO GOPMYIIOH UITH TPaPUKOM;

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

HAaXOJHUTh IUIOMAIH INIOCKUX (QUTYP U 0OBEMBI TEJI C IIOMOIIBI0 HHTETPAa;

MMETh TIPEJICTABICHHE O MATEeMAaTHYECKOM MOJICIIMPOBAHUH HA IMPUMEPE COCTABIICHUS
mudhepeHInaTbHBIX YPABHCHHIA,

penaTth MPUKIAJIHBIC 3a/1a9¥, B TOM YHCIE COIHMATLHO-3KOHOMUYECKOTO M (DPU3HUYECKOTO
XapakTepa, CpeICTBAMH MaTeMaTHIECKOTO aHAIH3A.

14



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
MHOK€ECTBO AEHCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PannoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
yYpaBHEHUU
9 Oynkuuu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TIOKa3aTesIeM
3 ApubmMeTnuecknii KOpeHb N-0if CTETIECHHU. 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
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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
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoaeueie | Hpakrireckue u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
1 [[MHOkeCcTBO, OTepaliuu HaJ MHOKECTBAMH 1
H UX CBOMCTBa
2 Juarpammer Ditiepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
ammapata sl pelIeHus 3a1a49
Pammmonansubie ynciaa. OOBIKHOBEHHBIE U
4 JECTUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC MTEPHUONUECKHE TPOOH
Panmonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC ITEPUOANIECKHIE TPOOH
6 [Ipumenenue npoOeii U MPOLIEHTOB IS 1
pelieHus MPUKIaIHBIX 3a71a4
7 [Ipumenenue npoOeii U IPOLIEHTOB IS 1
penieHus MPUKIAAHBIX 3a1a4
8 JlelicTBuTenbHBIC Yynciia. PanimoHanbHbIe 1 1
HppaMOHAJIbHBIE YHCIIa
9 Apudmernueckue omneparuu C 1
NENCTBUTEILHBIMA YHCIAMU
10 Monynb AeMCTBUTEIBLHOTO YHCIIA U €r0 1
CBOICTBA
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11

[TpuGnmxEHHbIE BEIYMCIICHUS, TPaBHIIa
OKpPYIVICHMS, IPUKUJIKA U OLICHKA
pe3yJbTaTa BEIYMCIICHUM

12

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUS TCJIbIX U
JTpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

14

OCHOBHBIE MCTOABI PEIICHUSA TCIIbIX U
IpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

15

MHOro4ieHsl OT OJHON NEPEMEHHOM.
Jlenenue MHOTOYJIEHA HA MHOTOYJIEH C
octatkom. Teopema bezy

16

MHoTrouJIeHBI ¢ IETBIMA K0P PUITISHTAMH.

Teopema Buera

17

Pemenue cucteM JTMHEHHBIX YpaBHEHUI

18

Pemenue cucteM JTMHEUHBIX YpaBHEHUI

19

Marpuiia cucTeMbl JIMHEHHBIX YPaBHECHHUIA.
Onpenenurenb MaTpUIBI 2X2, €r0
reOMETPUYECKUN CMBICT U CBOMCTBA;
BBIYHCIICHUE €T0 3HAYCHUS

20

Onpenenurens MaTpuLbl 2X2, €ro
F€OMETPHUUECKHUI CMBICI U CBOMCTBA;
BBIYMCJIEHUE €r0 3HaYEHUs

21

[IpuMeHeHue onpeaenuTens i peleHus
CUCTEMBI JIMHEWHBIX YPaBHEHUN
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22

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUN

23

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTtposneHast padoTa: "PannonansHble
ypaBHEHUs U HepaBeHcTBA. CucTeMsl
JMHENHBIX ypaBHEHUN"

25

@OyHK1HUS, CIIOCOOBI 3aJaHUs PYHKIINH.
B3aumno o6patHbie ¢pyHkiuu. Komnosunus

byHKINNA

26

I'paduk pyHkmu. JnemeHTapHbie
npeoOpa3oBaHusi rpa@UKOB PYHKINN

27

OO6acTh onpeseieHns] © MHOYKECTBO
3HaueHni ¢ynkuu. Hymu dyHkmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

28

U&THbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue ¢ynkiuu. [IpomexyTku
MOHOTOHHOCTH (YHKLIUU

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonpiiee u HaumMeHblllee 3HaYCHHE
(YHKIIMH Ha IPOMEKYTKE

30

Jluneiinas, KBapaTuyHas U JpoOHO-
nuHeitHas GyHKUIUU

31

DJeMeHTapHOe UCCIIeI0BaHUE U
MOCTpOEHHE I'PaUKOB ITUX PYHKIHHA

32

DJeMeHTapHOe UCCIeIOBaHuEe U
MOCTpOEHHE I'PaUKOB ITHX PYHKIIHIHA

33

Crernens ¢ LIEJIBIM MOKazaTeneM. buHnom
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Hrrotona

Crerens ¢ LICJIBIM MOKa3aTelieM. bunom

34 HeroTona
Crenennasi GyHKIUS C HATYPAJIbHBIM U

35 LebIM NokazareneM. E€ cBolicTBa 1
rpadux

36 Kontponsnas pabora: "Crenennas
¢yukuus. E€ cBoiictBa u rpadux”

37 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €r0 CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypaIbHON
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUIH,
COJZIEpKalIUX CTEIICHU U KOPHU

40 [IpeoOpazoBaHus YHCIOBBIX BHIPAKEHUH,
COJZIEpKalIuX CTEIICHU U KOPHU

41 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKCHU,
COJZIepKalIuX CTEIICHU U KOPHU
Wppannonansseie ypaBHeHHsA. OCHOBHbBIE

42 METO/IbI PEIICHUS UPPALMOHATBHBIX
ypaBHEHUH
Wppannonansubie ypaBHeHHs. OCHOBHbBIE

43 METO/bI PELICHHS] UPPALUOHAIBHBIX
ypaBHEHUH
Wppannonansseie ypaBHeHH. OCHOBHBIE

44 METO/IbI PELICHHS] HPPALUOHAIBHBIX

yYpaBHEHUH
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PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

4 HppaLMOHAJIBHBIX YpaBHEHUN

46 PaBHOCHIIbHBIE TTEPEXO/IBI B PEIICHUHT
HUPpAIMOHAIIBHBIX YPaBHEHUN

47 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHT
HppAIMOHAIIHBIX YpaBHEHUN

48 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHT
HUPpAIMOHAIIBHBIX YpaBHEHUHN
CpoiicTBa u rpaduK KOpHsI N-0 CTENEeHU

49 Kak (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM TOKa3aTesieM
CpoiicTBa u rpaduK KOpHsI N-0i CTeNeHN

50 Kak (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM MOKa3aTesieM
KontponpHas padota: "CsoiicTBa u rpadux

51 KOpH# N-oii crenenn. pparmoHaibHbIe
ypaBHEeHUS"

59 CreneHsp ¢ pallMOHAIBLHBIM [TOKA3aTeIeM U
e€ CBOICTBA

53 CreneHsp ¢ pallMOHAIBLHBIM [TOKA3aTeIeM U
e€ CBOICTBa

54 CreneHs C pallMOHAIBLHBIM [TOKA3aTeIeM U
e€ CBOICTBa

55 [TokazarenbHas ¢yHKIIUA, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIUN A5

pelIeHNs ypaBHEHUI
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Hcnons3oBanue rpaduka GyHKIUN A5

57 . 1
peleHus ypaBHEeHHUH
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIC
58 METO/IbI PEIICHHUS TIOKA3aTeIbHBIX 1
YpaBHEHUU
[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE
59 METO/IbI PEIICHHUS TIOKa3aTeTbHBIX 1
YpaBHEHUU
[TokazarenbHbie ypaBHeHUs. OCHOBHBIE
60 METO/IBI PEIICHUS TIOKA3aTeTbHBIX 1
YpaBHEHUU
61 Kontponbnas pabora: "[lokazarenpHas 1
kius. [lokasarenpHble ypaBHEHUS "
YHKIL yp
62 Jlorapudwm uncna. CoiicTBa Jorapupma 1
63 Jlorapudwm uncna. CoiicTBa Jorapupma 1
64 Jlorapudwm uncna. CoiicTBa Jorapupma 1
65 JlecsaTHYHBIC ¥ HATYpATbHBIE JTOTAPU(MBI 1
66 JlecsaTHYHBIC W HATYpATbHBIE JTOTAPU(MBI 1
67 [IpeoOpa3oBanue BEIpaKEHUH, COAEepPKALIUX 1
soraprudmsl
68 [IpeoOpas3oBanue BEIpaKEHUI, COAEpPIKALINX 1
sorapudmel
69 [IpeoOpas3oBanue BEIpaKEHUI, COAEpPIKALINX 1
sorapudmel
70 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U 1
rpaduk
71 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U 1
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rpadux

Ncnonb3oBanue rpaduka GyHKIUN A5

72 peuieHus: ypaBHEHUN

73 Hcnons3oBanue rpaduka GyHKIHNA 115
peuieHus ypaBHEHUN
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

74 METO/1bl pelIeHHs Jorapu(PMUUECcCKuX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

75 METO/IbI pelIeHHs] Jorapu(PpMUIecKux
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

76 METO/Ibl pelIeHHs] Jorapu(PMUIecKux
ypaBHEHU U

77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHI

78 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHH

79 Kontponbnas padota: "Jlorapudmudeckas
¢dbynaknus. Jlorapudpmudeckue ypaBHeHus "

80 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
YHICIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCUHYC M apKTaHI'€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC M apKTaHT'€HC
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YUCJIOBOTO apryMeHTa

Tpuronomerpuueckas OKpy>KHOCTb,

84 OTIpe/ieIeHue TPUTOHOMETPHUYECKHIX 1
(GYHKIMI 9UCIOBOTO apryMeHTa
Tpuronomerpudeckast OKpy>KHOCTb,

85 OTIpe/IeNICHUE TPUTOHOMETPUICCKHIX 1
(yHKIHMI 4HUCIOBOrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1

87 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1

90 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIpKCHUH

01 [TpeoOpa3zoBaHne TPUTOHOMETPUUECKUX 1
BBIPAKECHUU

92 [TpeoOpa3zoBaHne TPUTOHOMETPUUYECKUX 1
BBIPAKCHUHN

03 [TpeoOpa3zoBaHue TPUTOHOMETPUUYECKUX 1
BBIPAKCHUUN

94 Pemienne TpuroHOMETPUYECKUX YpaBHEHUM 1

95 Pemenune TpuroHOMeTpHYECKUX YpaBHEHHIA 1

96 Pemenue TpuroHOMeTpHUUECKUX YpaBHEHHIA 1

97 Pemenune TpuroHOMeTpHYECKUX YpaBHEHHIA 1

98 Pemenune TpUroHOMETpUYECKUX YPAaBHEHUM 1

99 Pemenune TpUroHOMETpUYECKUX YPAaBHEHHUM 1

100 Pemenune TpUroHOMeTpUYECKUX YpaBHEHHUM 1
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KonTtponsHas pabdoTa:

101 "TpUrOHOMETPUUECKHE BBIPAKEHUS U
TPUTOHOMETPUUECKUE ypaBHEHUS"
[locnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS

102 MocIeIoBaTeIbHOCTEH. MeTo
MaTeMaTHIeCKON MHIYKIIUU
MOHOTOHHBIE ¥ OTPaHUYCHHBIC

103 nocJieoBarensHOCTH. icTopust ananm3a
OECKOHEYHO MaJIbIX

104 Apudmernueckas rnporpeccus

105 I'eomerpuueckas nmporpeccust

106 beckoneuHo yObIBaroIIas TeOMeTprUYeCcKast
nporpeccus

107 CymMa GeckoHEeYHO yOBIBaromei
reOMEeTPUYECKON IPOTrPECCHH

108 JIMHEHBIN U SKCIOHEHIIUATIbHBIA POCT.
Yucno e. @opmyrna CIOKHBIX MPOILIEHTOB

109 JIMHEHBIN U SKCIOHEHIIUATIbHBIA POCT.
Uucno e. @opmyrna CI0KHBIX TPOLEHTOB

110 Hcnonb3oBanue mporpeccuu Ajsi peuieHus
peaNIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 KonTponsHast pabora:
"I[locnenoBaTeabHOCTH U Mporpeccuu”

112 HenpepriBHbIE (DYHKIINHN U X CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI TpaUKOB
byHKIMI

114 CBoiicTBa (hyHKIIMI HETIPEpPHIBHBIX Ha
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OTpe3Ke

CaoiicTBa (hyHKIMI HETIPEPHIBHBIX HA

115
OTpe3Ke

116 MeTto1 UHTEPBAJIOB /ISl PELICHUS
HEPABEHCTB

117 MeTo1 UHTEPBAJIOB JUIsl pellIeHUs
HEPABEHCTB

118 MeTto1 UHTEPBAJIOB JUIsl pellIeHUs
HEPABEHCTB

119 [IpuMeHeHne CBOWCTB HEMPEPBIBHBIX
GyHKIMM 115 pereHus 3a1a4

120 [IpuMeHeHne CBOWCTB HEMPEPBIBHBIX
GbyHKIMM 115 pereHus 3a1a4

121 [TepBast u BTOpas mpou3BOHBIC (PYHKITMH

122 Onpez[eneHI/Ive, F€OMETPUUYECKUN CMBICIT
MIPOU3BOIHOM

123 OnpeneneHHf, (bU3UYECKUN CMBICIT
MIPOU3BOIHOM

124 VYpaBHEeHHE KacaTeIbHOU K TpaduKy
byHKIMH

195 VYpaBHeHHEe KacaTeIbHOU K TpauKy
GbyHKIIII

126 [IpousBoiHbIE 37IEeMEHTAPHBIX PYHKINN

127 IIpon3BoHbIE IeMEHTAPHBIX (QYHKLIUH

128 IIponsBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO U KOMITO3UIIMU (QYHKIUH

129 IIpousBoHas CyMMBI, IPOU3BEACHHUS,
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YaCTHOTO Y KOMITO3UIIMU (yHKIUH

[IpousBoaHAasA CyMMBbI, IPOU3BEICHHS,

130 Ny 1
YaCTHOTO ¥ KOMIIO3UIIHH (DYHKITUI
131 KontponsHas padora: "[Iponssoanas” 1 1
132 [ToBTOpEeHue, 06001IeHNE, CHCTEMAaTH3AIUs 1
3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 0600IIeHNE, CUCTEMATHU3AIIHS 1
3HaHui: "Oyakumun"
134 Hrorosas koHTposbHas paboTa 1 1
135 HroroBast KoHTpOJbHAS paboTa 1 1
136 HOBTOPGHI/IG, 00001IeHne, cucTEMATH3 AU 1
3HAHHH
OBIIEE KOJIJMYECTBO YACOB I10 136 10

I[TPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHOMN K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMHI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
HCCIe0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeneHnne mpou3BOIHOM K
HcCIe0BaHUI0 (PYHKIIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
WCCIeI0BaHUIO (QYHKIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeHeHne Mpou3BOTHOM K
UccleoBaHuI0 (QYHKINI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

HaxoxnaeHue HanOOJIBIIET0 U

HANMMCHBIICTO 3HAYCHU HerepBIBHOP'I

(GyHKIMU Ha OTpe3Ke

HaxoxnaeHue HaKOOJIBIIET0 U
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HaVMEHBIIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMHU HAa OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMU Ha OTpE3Ke

10

Haxoxnenne HauOOJIBIIIETO U
HaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(YHKIIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GyYHKIMH Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(hyHKIMM Ha OTpe3Ke

13

[IpumeneHnre Tpou3BOTHOM JIst
HaxO0JKJICHUS HAMUTYUIIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

14

[Ipumenenue mpou3BOIHOM JIst
HaxO0KJICHUS HAMJTYUYIIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

15

[TpumMeHeHue TPOU3BOTHOM ISt
OTIPEJICIICHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOro (OpMYIIOHN HITH
rpagukoM

16

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS
mporecca, 3a1aHHOTO GopMYIIOi UITH
rpadukom
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17 Kommosutus ¢hyHKIwii

18 Komnozunust GpyHKImiz

19 Komnozunust GpyHKImiz

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJMHATHOM MJIOCKOCTH

21 I'eomeTrpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

29 Kontponbnas padora: "MccnenoBanue
(GYHKIMI ¢ TOMOIIBIO TPOU3BOIHOM"

23 [lepBooGpa3Hasi, OCHOBHOE CBOWMCTBO
epBOOOpPa3HbBIX

24 [TepBooOpa3zHbIe FIeMEHTAPHBIX (YHKITUH.
[IpaBuna HaxoXIEHUS TEPBOOOPA3HBIX

o5 [TepBooOpa3zHbIC FIeMEHTAPHBIX (YHKITUH.
[IpaBuna HaxoXAeHUSI TEPBOOOPA3HBIX

26 HuTterpan. ['eomeTpuyueckuii CMbICTT
WHTerpaia

97 Brruncnenue onpenenéHHOro HHTerpaa
o ¢popmyne Herorona-Jleitoaua

08 Brruncnenue onpenenéHHOro HHTerpasa
o ¢opmyne Herotona-JleitOnuna

29 [IpumeHeHne uHTerpana Ui HaX0XKACHUS
Ionaied mioCKux Quryp

30 [IpumeHeHne nHTErpana i HaXOXKACHUS
00BEMOB T€OMETPUUYECKHX TET

31 [Tpumeps! pemenuit uddepeHInaIbHBIX

yYpaBHEHUH
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[Tpumeps! pemenuii quddepeHInaIbHbIX

32 .
ypaBHEHUH
MaremaTuyeckoe MOAEIMPOBAHUE

33 PEATBHBIX MTPOLIECCOB C MIOMOIIBIO
mddepeHInanbHbIX ypaBHEHUH

34 KonTtponsHas padora: "[lepBooOpazHast u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIUH, UX
CBOICTBa U rpaduku

36 TpuronomeTpruyeckue GyHKIHHA, UX
CBOMCTBA U rpadpuku

37 TpuronomeTpruyeckue GyHKIIHHA, UX
CBOMCTBaA U rpapuku

38 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 ypaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUIECKHUX

41 yYpaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUIECKHUX

42 YPaBHEHUH C OMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX

YPaBHEHUH C TIOMOIIBIO
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TPUTOHOMETPUUECKOMN OKPYKHOCTH

Pewrenne TpuroHOMETpUYECKUX

44
HEPABEHCTB

45 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

46 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB

47 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB
Kountponsnas pabora: "['paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIUA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIIECHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEIICHHS
[IOKa3aTeJIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIICHHS
[IOKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEILICHHS
norapu(pMUUECKUX HEPAaBEHCTB

54 OCHOBHBIE METO/IbI pEILIECHHS
norapu(pMUUECKUX HEPAaBEHCTB

55 OcHOBHBIE METO/IBI PELLIEHUS
norapu(pMUUECKUX HEPAaBEHCTB

56 OcHOBHBIE METOBI PELLIEHUS
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Jorapu()MUIECKUX HEPABEHCTB

OcHoBHEIC MCTOAbI PCIICHUS

> UppaIOHATEHBIX HEPABEHCTB
58 OCHOBHBIEC METO/IbI PEIICHHS
MppaIOHAIEHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEIICHUS
MppaIoOHAIEHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHUS
MppaIoOHATEHBIX HEPABEHCTB
61 I'padrueckre METOIBI peleHHS
MppaIMOHAIEHBIX YPaBHEHHI
62 I'paduueckre METOIBI pereHHS
MppaIMOHAIEHBIX YPaBHEHHUN
63 I'paprueckue MeTOIbl peLIeHUs
[IOKa3aTeNbHbIX YPaBHEHUH
64 I'papuueckue MeTOIbl peLIeHUs
[IOKa3aTeJIbHbIX HEPABEHCTB
65 I'padrueckue MeTobl peLeHHs
norapu(pMUUECKUX ypaBHEHUH
66 I'paduueckue MeTobl peLeHHs
norapu(pMUUECKUX HEPAaBEHCTB
67 I'paduueckue MeTobl peLeHNs
norapu(pMUUECKUX HEPAaBEHCTB
I'paduueckue MeTobl peLeHNs
68 MOKa3aTeNbHBIX U JIOTapU(PMUUIECKUX
yYpaBHEHUH
69 I'padrueckue MeTO bl peLIeHNs
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MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUU

70

I'padrueckre METOIBI peIICHHS
[I0Ka3aTeIbHbIX U JIOrapu(pMUUECcKux
HEPaBEHCTB

71

I'paduueckre MeTOIBI peleHHUS
MOKa3aTeIbHbIX U JOrapu(pMUUecKux
HEPABEHCTB

72

KonTponsnas pabora: "UppannoHaibHele,
MoKa3aTeabHbIE U JIoTapupMUUecKue
HEpaBeHCTBA"

73

KommnekcHeie uncna. Anrebpanyeckas u
TpUTrOHOMETpHUecKas (HOPMBI 3aIUCU
KOMIIJIEKCHOTO YHCIIa

74

KommiekcHbie uncia. AnreOpanyeckas u
TpUTroOHOMETpHUecKas (HOPMbI 3aIUCU
KOMIIJIEKCHOTO YHCIIa

75

Apudmernyeckue onepauu ¢
KOMILJIEKCHBIMU YHCIIaMU

76

Apudmernueckue onepaiuu c
KOMILJIEKCHBIMU YHCIIAaMU

77

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOpI[HH&THOfI IIJIOCKOCTHU

78

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOp,[[HH&THOI’I IIJIOCKOCTH

79

®opmyna Myaspa. KopHu n-oii crenenu
13 KOMIIJIEKCHOTO YUCJIa

80

®opmyna Myaspa. Kopau n-oii crenenu
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13 KOMIIJICKCHOI'O YHCJia

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCECIT I

81 peneHust PU3NIECKUX U TEOMETPUIECKUX
3aza4

82 KonTtponsnas padota: "KomruiekcHbie
yycna"

83 HatypanbHble u 1ienpie yncia

84 HatypanbHble u nensie yncna

85 [IpumMeHeHwe MPU3HAKOB IETUMOCTH
EJTBIX YUCEell

86 [TpumeHeHwe MPU3HAKOB IETMMOCTH
EJTBIX YUCell

g7 [TpumMeHeHwe MPU3HAKOB IETUMOCTH
mensix uncen: HOJ u HOK

88 [IpuMeHeHue MpU3HAKOB AETUMOCTH
mensix uncen: HOJ u HOK

89 [IpuMeHeHue MPU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKHU 110 MOIYIIO

90 [IpuMeHeHue MPU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKHU 110 MOIYIIO
[IpumMeHeHue MPU3HAKOB AEIUMOCTH

91 LeJIBIX Yncell: aroput™ Epknuia s
peleHus 3a/1a4 B LEJIbIX YucIiax

92 KontponbHas padota: "Teopus membx
yucen"

93 CucrteMa U COBOKYITHOCTh YpaBHEHUIA.

PaBHOCHUIIBHBIE CUCTEMBI B CUCTEMBI-
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CICACTBUA

94

Cucrema ¥ COBOKYITHOCTb YPaBHEHUI.
PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-
CIIEACTBUSA

95

OcHoBHEIC MCTOABI PCIICHUA CUCTEM U

COBOKYITHOCTEHN pallMOHAJIbHBIX YPABHEHU

96

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEN MpPpaMOHAIbHbBIX
YpaBHEHUU

97

OcCHOBHEBIE MCTOABI PEIICHUSA CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

98

OCHOBHEBIE MCTOABI PEIICHUA CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHU U

99

OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U
COBOKYITHOCTEH JIorapu(pMuuecKkux
ypaBHEHUH

100

OCHOBHBIE METO/IbI PEILIEHHS CUCTEM U
COBOKYITHOCTEH JIorapu(p)MU4ecKux
ypaBHEHUH

101

[IpuMmeHeHre cucTeM K peleHUI0
MaTeMaTHYeCKUX 3aa4 ¥ 3a7a4 U3
pa3nUYHbBIX 00JaCTel HAYKH U peallbHOM
KU3HU, HHTEPIPETALUs IOTyISeHHBIX
pe3ynbTaToOB

102

HpI/IMeHeHI/IC CHUCTCM K PCIICHUIO
MaT€MaTUYCCKUX 3aJ4a4 U 3aJa4 U3
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pa3nu4HbIX 00JacTeil HAYKHU U PeabHOM
JKU3HU, MHTEPIIpETaLUs TOJTYy4CHHBIX
pe3yJIbTaTOB

[IpuMeHeHrEe HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a]1a4 U3

103 pa3nu4HBIX 00IacTeil HAYKH U peabHOM
KU3HU, MHTEPIPETALUS TIOTyICHHBIX
pe3yabTaToOB
Kontponbhas padota: "Cuctemsr

104 paIMOHATBLHBIX, HPPAITMOHATBHBIX
MOKa3aTeNBHBIX U JIOTapU(OMUIECKAX
ypaBHeHUH"

105 PanvonaneHbIE ypaBHEHHUS € TapaMeTpamMu

106 PanmonanbHbie HEpaBEHCTBA C
napaMmeTpamu

107 PanmionanbHbBIE CUCTEMBI € TTapaMeTpaMu

108 HppanunonanbHble ypaBHEHUA,
HEpaBEHCTBA C MapaMeTpaMu

109 WppatmoHaiibHble CUCTEMBI C
rnapameTpamu

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 IToka3zaTenbHBIC CHCTEMBI C TTapaMETPAMHU

112 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpamMu

113 Jlorapugmuueckue CuCTeMBI ¢

napameTpamMu
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114 TpuronomeTpruyeckue ypaBHEHHUs €
napaMmeTpamu

115 TpuroHomeTpruecKre HEPABEHCTBA C
rapamerpamu

116 TpUroHomMeTpUIECKUE CUCTEMBI C
rapamerpamu

[TocTpoenune u ucciaegoBaHue
117 MaTeMaTHYECKUX MOJIENIEeN peabHbIX
CUTYALMH C MOMOUIBIO YPABHEHUH C

napaMmeTpamu

[TocTpoenue u ucciaegoBaHue
118 MAaTeMaTHYEeCKUX MOJIEIeH peaTbHbIX
CUTYalllil C TOMOIIBIO CUCTEM YPaBHEHHI

C TmapaMeTpaMu

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYEeCKUX MOJIEICH peabHbIX
CUTYallUi C TOMOIIBIO CUCTEM YPaBHEHHI
C mapameTpamMu

119

KonTtponbHas padota: "3agauu ¢

120 "
rnapameTpamu

[ToBTOpEHUE, 0000IICHNE,

121
cucTemMaTu3alus 3HaHui: "YpaBHeHus'

[ToBTOpEHUE, 0000IICHNE,

122
cucTemMaTu3alus 3HaHui: "YpaBHeHus'

[ToBTOpenue, 06061IeHNE,
123 CUCTEMAaTH3alus 3HaHUH: "Y paBHEHHUSI.
Cucremsl ypaBHeHUI"

124 [ToBTOpenue, 06061IeHNE,




cucreMmarusanus 3Hanuii: "HepaBeHncraa'

[ToBTOpEenue, 060061ICHNE,

125
cuctemaruzanus 3Hanuii: "HepaBencrna"

126 [ToBTOpEHue, 06001ICHNE,
cucteMaruzanus 3Hanuii: "HepaBencrsa"
[ToBTOpeHnue, o6o01IICHNE,

127 cucreMaruzanus 3Hanuit: "[IponsBoaHas u
e€ npumeHeHue"

[ToBTOpeHnue, o6o0IICHNE,

128 cucreMmarusanus 3HaHuii: "IIponsBoaHas u
e€ npumeHeHune"
[ToBTOpenue, 06o0IICHNE,

129 cucreMmarusanus 3HaHuii: "IIponsBoaHas u
€€ npuMmeHeHue"
IToBTOpenue, o00OIICHHE,

b

130 cucteMaruzanus 3Hanuii: "MHTerpan u ero
npuMeHeHue"

131 [ToBTOpEeHue, 0600IICHNE,
cucremaTusanus 3Hanuii: "OyHknun"
IToBTOpEHHE, 00001IICHHE

132 ’ ’
cucreMarusanus 3Hanui: "Oyukuun"

133 [ToBTOpEHUE, 0000IICHNE,
cucreMarusanus 3HaHuii: "Oyukuun"

134 Hroropas koHTpoJIbHAs paboTa

135 Htoroas koHTpoJbHas paboTa

136 [ToBTOpenue, 06061IeHNE,

CHCTeMaTHU3allus 3HaHU!
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

136

10
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

* Maremaruka: anreOpa U Hayajla MATEMaTUYECKOT0 aHallu3a, reoMeTpus. Anredpa u Havaia
MatemaTuaeckoro ananmmsa, 10 kimace/ Koysrun FO.M., TkaueBa M.B., ®enoposa H.E. u

npyrue, AkuuonepHoe o6mectBo «M3narensctBo «IIpocBemenue»

METOANYECKHUE MATEPUAJIBI VIS YYUTEJA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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