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HOACHUTEJIBHAA 3AIINCKA

Y4eOHbIii Kypc «AnreOpa W Havala MaTEeMAaTHYECKOTO aHAIM3a» SBISETCS OJHUM U3
HamOoJee 3HAYMMBIX B TPOTpaMMeE CpPEIHEro OOIIero 0oOpa3oBaHUs, MOCKOJBKY, C OIHOU
CTOpPOHBI, OH OO0ECIeYMBAaCT WHCTPYMCHTAIBHYIO 0a3y I H3Y4YCHHS BCEX €CTECTBEHHO-
HAay4YHBIX KYpCOB, a C JPYrod CTOpPOHBI, (GOPMHUPYET JOTHYCCKOE M aOCTPAKTHOE MBIIIICHUE
oOydaronuxcs Ha YpOBHE, HEOOXOIUMOM I OCBOCHHS WH(POPMATHKH, OOIIECTBO3HAHUS,
WUCTOPUH, CIIOBECHOCTH W JPYTHX JUCHHMIUIMH. B paMkax maHHOTO ydeOHOro Kypca
oOydaroniyecss OBIIQJICBAIOT YHUBEPCAIBHBIM  SI3BIKOM COBPEMEHHOH HAyKH, KOTOpas
(hopMyIUpyeT CBOU TOCTIKEHUS B MaTeMaTHIECKOH (popme.

Y4eOHbIid Kypc anreOpbl W Havadl MaTeMAaTHYECKOTO aHalM3a 3aKJIaJbIBaCT OCHOBY JUIS
YCIICITHOTO OBJIAQJCHUS 3aKOHAMU (U3UKH, XHMHH, OWOJIOTHH, IOHUMAaHHUS OCHOBHBIX
TEHJCHIIMA Pa3BUTHS SKOHOMHKH W OOIICCTBEHHOW JXW3HHU, IMO3BOJISICT OPHUCHTHPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX W KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOJIL30BaTh WX JUIS
nanpHeimero oOpa3oBaHMsl W B TOBCEIHEBHOW Ku3HM. B TO ke BpeMms OBIajieHue
aOCTPaKTHBIMH M JIOTHYECKH CTPOTHMHU KOHCTPYKITUSMHU aireOpbl M MaTeMaTHIeCKOrO aHaau3a
pa3BHBAcT YMCHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH, JIOKa3bIBATh
YTBEP)KICHHSI C TIOMOIIBIO HHIYKIIMA W PAcCYKJIaTh JEAYKTUBHO, MCIIOJIB30BaTh 0000IICHNE U
KOHKpETH3aIliio, a0CTparupoBaHWE W aHAIOTHIO, (OPMHpPYET KPEaTHBHOEC M KPUTHYECKOE
MBIIIIICHHE.

B xoxe wm3ydenus y4deOHOTO Kypca «AnreOpa W Hadala MaTEeMAaTHYECKOTO aHaJH3ay
oOydJaromuecsi TMOJy4alOT HOBBIM OTBIT pEIICHHs TNPUKIAJHBIX 337ad, CaMOCTOSTEIHLHOTO
MOCTPOCHHSI MAaTEeMAaTUYECKUX MOJEJICH pealbHbIX CHTYallMd, MHTEPIPETANN TOJTydECHHBIX
peIIeHH, 3HAKOMSATCSI C IPUMEPaMU MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHPOJIE, HAYKE U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMAaTHYECKUMH OTKPBITUSIMH U MX aBTOPAMHU.

VY4eOHbIii Kypc o00JdamaeT 3HAYUTEIbHBIM BOCIHTATENLHBIM TIOTEHIIMAIOM, KOTOPBIH
peanu3yercss Kak d4epe3 y4eOHBI MaTepua, CHOCOOCTBYIOIIHUK (HOPMUPOBAHHIO HAYYHOTO
MHUPOBO33pDCHHUS, TaK MW dYepe3 crenuduky ydeOHOH  JeATENLHOCTH, TpeOyromein
MPOJOJDKUTETPHON — KOHIGHTPAlMM ~ BHHMAHHS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH U
OTBETCTBCHHOCTH 32 TOJTy4YCHHBIN pe3yJbTar.

B ocHoBe Meronuku oOyueHHs anreOpe W HadalaM MaTeMaTH4eCKOTO aHalIn3a JISKUT
JeSTETbHOCTHBIN MIPUHIUT 00y4dEHHUSI.

B crpykrype ydeOHOTrO Kypca «Anredpa U Havyajga MaTeMaTHYECKOTO aHAJIN3a» BBIJCICHBI
CIICAYIOIINE COJCPIKATEIBHO-METOJMUECKUE JTHHUU: «YUucia W BbIYHCICHUN», «DyHKIMH WU
rpadukn», «YpaBHEHHUS U HEPaBEHCTBa», «Havana maTeMaTudeckoro aHanmusa», «MHOXKECTBA U
JorvKa». Bce OCHOBHBIE COJEpKATEIbHO-METOANYCCKUE JHHUU HM3YyYarOTCsS Ha MPOTSDKCHUH
JBYX JIeT OOy4YCeHHs Ha YPOBHE CPEIHEro oO0IIero oOpa3oBaHMs, €CTECTBEHHO IOMOJHSIS JAPYyr
Jpyra ¥ TOCTENEHHO HACHIIAsCh HOBBHIMH TeMaMU U pasznenamu. J[aHHBIM y4eOHBINH Kypc
SBIISIETCS WHTETPATUBHBIM, TIOCKOJIbKY OOBEAMHSET B celde coJepkaHue HECKOJIbKHUX
MaTeMaTHYeCKUX JUCUUILUINH, TaKMX Kak anreOpa, TPUTOHOMETpPHS, MaTeMaTUYECKHI aHaIu3,
TeOpHusi MHOJKECTB, MaTeMarudeckas Joruka u Apyrue. [lo mepe Toro kak oOydarommuecs
OBJIaJieBalOT BCE Oojiee IMHUPOKHUM MATEMATHUYECKUM allaparoM, y HHUX MOCJIeI0BaTebHO
dbopMUpyeTCS U COBEPIICHCTBYETCS yMEHHE CTPOUTh MATEeMAaTUYECKYI0 MOJENb pealbHOMN
CUTYaIlul, MPUMEHATh 3HAHUS, MOJTYYEHHBIC MPH H3y4EeHUH Y4eOHOTO Kypca, A pelieHUs
CaMOCTOSITENIbHO C(HOPMYIIMPOBAaHHONW MaTeMaTHYeCKOW 3aJayd, a 3aTeM HWHTEepPIPEeTHPOBATH
CBOM OTBET.



ConepxkarenbHo-MeToAMuecKass  JuHUS  «Yucnma ¥ BBIYKMCICGHHSD — 3aBeplIaeT
(hopMHpOBaHHE HABBIKOB HCIOJIH30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpOE OBLJIO HAYaTo Ha
YPOBHE OCHOBHOTO 00mIero oOpasoBanus. Ha ypoBHe cpemnero obmiero obpasoBanusi ocoboe
BHUMaHUE yenseTcsl (GOPMUPOBAHUIO HABBIKOB PAIlMOHANBHBIX BBIYMCICHUH, BKIIOYAIONINX B
ceOs UCTIOJIb30BAHUE PA3IIMYHBIX (OPM 3alKCH YHCIA, YMCHHE JCNaTh MPUKUIKY, BHITIOIHSITH
MPUOIKEHHBIC BEIYHUCIICHHS, OLICHUBAThH YMCIIOBBIC BBIPAXKECHUS, pab0TaTh C MATEMAaTHUYCCKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYaroIIMMCS MHOKECTBA HATYPAJIbHBIX, IEJIBIX, PAllMOHAIBHBIX U
JNEHUCTBUTENBHBIX YHCEI JOTMOJIHIIOTCS MHOXKECTBOM KOMIUIEKCHBIX uucel. B kKaxaom U3 3Tux
MHOKECTB pacCMaTPUBAIOTCSI CBOMCTBEHHBIE €My crieliu(prUecKre 3a/1a4ul U OTIepalliu: JICIICHNUE
HalleJl0, OINEPUPOBAHME OCTaTKaMU HA MHOXKECTBE IIEJBbIX YHCEN, OCOOBbIE CBOWCTBA
palMOHAIBHBIX ¥ MPPAIMOHATBHBIX YHCEI, apu(PMETHUECKHE OTEpallNK, a TaK)Ke U3BJICUCHUE
KOpHS  HATypaJlbHOW  CTENEHM Ha  MHOXECTBE KOMIUIEKCHBIX  4YHCel.  bmaromaps
MOCJIEIOBATEIbHOMY  PAaCIIMPEHHUIO Kpyra HCIOJIb3yeMBIX UYHCEeT M 3HAKOMCTBY C
BO3MOJKHOCTSIMHM MIX TIPUMEHEHUS JIJTs1 pEIISHUs Pa3TuIHbIX 3a/1a4 (POPMUPYETCS MPEACTaBICHUE
0 €IMHCTBE MaTEMATUKH KaK HAyKH U €€ POJId B MOCTPOCHUH MOJIENIeH peaqTbHOTO MUPA, IIUPOKO
HCTIOJIB3YIOTCS 0000IIIeHNEe U KOHKPETH3aIHsl.

Jluausa «YpaBHEHUS W HEPABEHCTBA» pealn3yeTcsl Ha MPOTSHKEHWU BCETO OOydeHUs Ha
YpOBHE cpemHero oOmero o0pa3oBaHUs, TOCKOJIBKY B KaxXJaoMm paszaene I[Iporpammsr
MPEAYCMOTPEHO PEIICHUE COOTBETCTBYIOIIUX 3a/ad. B pesynbpTaTe oOywaromuecs: OBIaJeBalOT
pa3IMYHBIMU ~ METOJAaMH  pEIICHUs pallMOHAIBHBIX, HPPAIUOHATBHBIX, TOKA3aTEIbHBIX,
JOTapu(PMUYECKUX ¥ TPUTOHOMETPUUECKHX YpaBHEHWW, HEPABEHCTB M CHUCTEM, a TAaKXKe 3ajad,
cojepkauux mnapaMmerpbl. llogydeHHbIE yMEHUS HIMPOKO HCIOJIB3YIOTCS HPU HCCIETOBAHUU
(GYHKIHHI ¢ TOMOUIBIO TPOU3BOIHON, MPH PEUICHUH MPUKIIAJAHBIX 3a/1a4 U 3a7]a4 Ha HaXO0XKJCHHE
HauOOJBIINX U HAUMEHBIINX 3HaueHUi QyHkiuu. [lanHas copep)karenbHas JTUHUS BKIIIOYAET B
cedst Takke (GOPMHUPOBAHWE YMEHHUW BBITIOJHATH pacd€Thl 1Mo QopMyliaMm, MpeoOpa3oBaHUs
palOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHHUI, a TaKKe BBIPAKECHHIA,
coJlepKalIuX CTerneHu u Jjorapudmel. braromaps wu3ydeHuio anredpandyeckoro marepuaia
MIPOUCXOJUT  JalibHEHIee pa3BUTHE AJITOPUTMHUYECKOTO U aOCTPaKTHOTO  MBIILICHUS
oOyuaronuxcs, (GOpPMHUPYIOTCS HABBIKU JIEAYKTUBHBIX PAcCYyXICHHM, pabOThl C CUMBOJIbHBIMU
dbopmamMu, mpeCTaBICHHs 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pPeKTUBHbIE HHCTPYMEHTHI Ui PEUICHHs IPAKTUYECKUX U €CTECTBEHHO-
Hay4YHBIX 33724, HATJISHO JJEMOHCTPUPYET CBOU BO3MOYKHOCTHU KaK SI3bIKA HAYKH.

CopepxarenpHo-mMeToanueckas TuHUS «DyHKIUU U TpaduKm» TECHO NepervieTaercs ¢
OPYTMMU  JIMHUSIMH ~ y4e€0HOTOo  Kypca, TOCKOJIbKY B  KakKOM-TO  CMBbICIE  3a/aéT
MOCJIEIOBATEIbHOCTh ~ M3YUeHHUsi MaTepuana. M3ydeHwe  CTENeHHOW, MOKa3aTelbHOMH,
Jorapu(MUUECKONd U TPUTOHOMETPUUYECKUX (HYHKIUN, UX CBONCTB U I'paMKOB, HCIOIb30BAHHE
GyHKIMM U1 peuieHus 3agad U3 JIPYruX Y4eOHBIX MPEAMETOB U peajbHOW JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYE€CKHM aHaJIN30M, TaK U C pPelIeHUEeM ypaBHEHHMH u HepaBeHCTB. [Ipu
3ToM OoIbIlIOE BHHMaHUE yrensieTcs (OPMUPOBAHHIO YMEHHUS BbIpakaTh (opMmynaMu
3aBUCHUMOCTH MEXJy Pa3jINYHbIMU BEIHMUYMHAMH, UCCIEA0BAThH MOJydYeHHbIE (DYHKINUU, CTPOUTH
ux rpabukd. Marepuan STOW CoJep)KaTENbHON JHHUM HalelleH Ha pa3BUTHE YMEHHH U
HABBIKOB, IMO3BOJISIIOIIMX BBIPAXKATh 3aBUCHMOCTH MEXKIY BEIWYHMHAMH B Pa3U4YHON (opme:
aHAJIMTUYEeCKOW, Trpaduueckod u ciaoBecHO. Ero wu3ydeHwe cmnocoOCTBYET pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIOCOOHOCTH K  OOOOMIEHMIO W  KOHKPETH3alluH,
WCIIOJIb30BAHUIO aHAJIOTUH.



ConepxarenbHast nuHusi «Haudana maTeMaTHYECKOTO aHAIM3a» IMO3BOJISIET CYIIECTBEHHO
pacUIupUTh KPYr Kak MaTEMaTUYECKUX, TaK U MPUKIATHBIX 3a7a4, JTOCTYIMHBIX 00Yy4aronuMcs,
TaK KakK y HHUX IMOSBISETCS BO3MOKHOCTh CTPOUTH TPAPUKU CIOKHBIX (DYHKIIHH, OTIPEACIISATh X
HauOOJBIINE U HAUMEHBIIINE 3HAYCHUS, BBIYUCIATh MIOMaan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTHM U YCKOpEHHs TmpolieccoB. [lanHas conaep:kaTenbHas JWHUAS OTKPBHIBAET HOBBIC
BO3MOKHOCTH TIOCTPOCHMSI MAaTEMaTUYECKHX MOJIEJIEH pealbHBbIX CUTYyalldi, [03BOJISAET
HaxOJIUTh HaWJIy4ylllee pelIeHHWE B TMPUKIAIHBIX, B TOM YHUCJE COLHUATBHO-PKOHOMUYECKHUX,
3aJadax. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHYECKOTO aHajh3a CIIOCOOCTBYET pa3BHTHUIO
abcTpakTHOTO, (HOPMATBHO-JIOTHYECKOTO U KPEaTUBHOTO MEBIIUICHUS, (OPMHUPOBAHUIO YMEHUI
pacrno3HaBaTh MPOSIBICHUS 3aKOHOB MaTEMAaTUKHU B HayKe, TEXHUKE U UcKyccTBe. OOyydaronuecs
Y3HAIOT O BBIIAIOIINXCS Pe3yJbTaTax, MOJyUYeHHBIX B XOJI€ Pa3BUTHS MAaTEeMAaTUKU KaK HAyKH, U
00 ux aBTOpax.

ConepxarenbHo-MeToANYeCKass JHHUS «MHOXECTBA W JIOTHKA» BKIIOYAeT B ce0s
JJIEMEHThl TEOPUM MHOXKECTB M MaTEMaTUYECKOW JIOTHMKUA. Te0peTHKO-MHOKECTBEHHBIE
MIPEACTABJICHUS] MPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTEMaTUKH M TpejyiaraloT Haubosiee
YHUBEPCAIBHBIN SI3BIK, OOBEIUHSIONIUN BCE paslenbl MaTEeMaTUKH U €€ TMPUIIOKECHUH, OHHU
CBSI3BIBAIOT Pa3HBIC MaTEMATHUECKHE NUCIIUIUIMHBI U UX TIPWIOKEHHS B eauHoe 1enoe. [loatomy
BOXHO JIaTh BO3MOXKHOCTH OOy4JalomeMycss MOHUMATh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHON MaTeMaTHKH M HCIOJb30BaTh €ro Il BBIPAKEHUS CBOMX MBICHEH. [pyrum
BOKHBIM TMPU3HAKOM MAaTEMAaTHKW KaK HAYKH CIEIyeT MPU3HATh CBOMCTBEHHYIO €M CTPOTOCTH
000CHOBaHMH M  CJI€JOBaHHE OINpEAEIEHHBIM TMpaBUiaM IOCTPOEHHUS JI0Ka3aTeIbCTB.
3HAKOMCTBO C JJIEMEHTAaMH MaTeMaTUYECKOMN JIOTUKH CIIOCOOCTBYET Pa3BUTHUIO JIOTHYECKOIO
MBIILIEHUS] 00yYalONINXCsl, MO3BOJISIET UM CTPOUTh CBOU PACCYKJIEHHUS HAa OCHOBE JOIMUECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIILICHUS.

B yuebHoM Kkypce «Anrebpa M Hadajga MaTEeMaTUYECKOTO aHaIN3a» MPUCYTCTBYIOT
OCHOBbl ~ MAaT€MaTH4YeCKOrO0  MOJETUPOBAaHUS, KOTOpbIe  MPHU3BaHBl  CIOCOOCTBOBATH
(OopMHUPOBAHHUIO HAaBBIKOB IOCTPOCHHUS MOJENEeNd peaNbHBIX CHUTYalMil, HCCIEAOBAHUS STUX
MoJleNiell C TOMOINbIO amnmapaTa aiareOpbl M MaTeMaTH4YeCKOro aHalu3a, WHTepIpeTaluu
MOJIyUEHHBIX pe3ysbTaToB. Takue 3ajaHusi BIUIETEHbI B KaXKIbIH M3 PAa3AeiOB MPOTPAMMBL,
MIOCKOJIbKY BECh MaTepuai y4eOHOIo Kypca HIMPOKO HCIOJIB3YETCs ISl pelIeHUS MPUKIATHBIX
3amau. Ilpu pemeHun peanpHBIX MPAKTUYECKUX 3a7ad  OOydaroluecs pa3BUBAIOT
HaOJI0JaTeIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOJIb30BATh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3MpPOBATh MpoOieMy. JlesarenbHOCTh MO (HOPMUPOBAHHIO
HABBIKOB PEIICHUS MPUKIAIHBIX 33]]a4 OPraHU3yeTCsl B MPOLIECCe U3YYEHUS BCEX TEM Y4eOHOTO
Kypca «AnreOpa ¥ Hayana MaTeMaTHUYECKOTO aHAIIU3ay.

Ha u3yuenue yueOHOrO Kypca «Anredpa u Hauajga MaTeMaTUYECKOTO aHaM3a» OTBOJUTCS
272 4vaca: B 10 kmacce — 136 yacoB (4 yaca B Henmemo), B 11 kmacce — 136 vacoB (4 vaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Yuciaa ¥ BbIYMCICHUS

Panmonansupie uncna. OOBIKHOBEHHBIE U JIECATHYHBIE APOOH, MPOICHTHI, OECKOHEYHbBIC
nepuoauueckue apodu. [Ipumenenue 1podeil 1 NpOLEHTOB JUIsl PELIEHUs IPUKIAIHBIX 3a/a4 U3
pa3IMYHBIX OTPaCiEll 3HAHUW U PeajbHOU KU3HU.

JleiicTButenpHble uncia. PanmoHanbHble M HMppalUoOHAlIbHBIE yucia. Apudmernyeckue
oIepaluyd ¢ JCUCTBUTEIbHBIMU 4YMCIaMU. MOynb JEWCTBUTEIBHOIO YHCJA M €r0 CBOMCTBA.
[TpuOnkE€HHbIE BBIUMCIEHMS, TMpaBUia OKPYIJIEHMs, MPUKHUIKA U OLEHKa pe3yabTaTa
BBIUHCIICHU.

Crenens ¢ nensiM noxasareneMm. bunom Hprotona. Mcnonb3oBanue noaxoasmei Gpopmbl
3aMyucy JeMCTBUTENbHBIX YNCEN JUIsl pEIeHUs] TPAaKTUYECKUX 3a7a4 U MIPEJICTaBICHUS TaHHbIX.

Apudmernueckuil KOpeHb HATypaJIIbHON CTENIEHU U €r0 CBOMCTBA.

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

Jlorapudwm uncna. CoiictBa jorapudma. JleciTHIHBIC U HATypaIbHBIC JIOTaPU(PMBI.

CuHyc, KOCUHYC, TAHT€HC, KOTAaHT'€HC YMCJIOBOIO apryMeHTa. ApKCUHYC, apKKOCHUHYC U
apKTaHT€HC YHUCIIOBOTO apryMeHTa.

YpaBHeHUsI M HEPABEHCTBA

ToxnecTBa ¥ TOXJIECTBEHHbIE IMpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHMS U YpaBHEHUs-CIIEACTBUsL. HepaBeHCTBO, pelieHne HepaBeHCTBA.

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

[IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHHH, COIEPKAIINX CTETIEHU U KOPHU.

WUppauunonaneusle  ypaBHeHHs. (OCHOBHBIE METOABl  PELICHHUS  HUPPAMOHAIBHBIX
YpaBHEHUH.

[Toka3arenbHble ypaBHeHUA. OCHOBHbBIE METO/Ibl PELIECHUS IT0KA3aTEIbHbIX YPABHEHHUIA.

[IpeoOpa3oBanue BhIpAKEHUH, COAEPIKALIUX JOTapru(MBI.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METOJBI PELICHUS JIOTapU(PMUUYECKUX
YPaBHEHUM.

OcHoBHble TpHroHoMerpuueckue Qopmynsl. [Ipeobpa3oBaHue TPUTOHOMETPUUYECKUX
BbIpakeHUil. Pernienre TpuroHoMeTpuYeCcKux ypaBHEHUM.

Pemienne cucrem nMHEHHBIX ypaBHEHUM. MaTpuiia CHUCTEMbl JMHEHHBIX YpaBHEHUH.
Onpenenurens MaTpulbl 2X2, €ro r€OMETPUYECKUM CMBICI W CBOMCTBA, BBIYMCIIEHHE €TrO
3HAUYEHMs], IPUMEHEHUE ONPEACIIUTENS AJI PELICHUs] CUCTEMBI JIMHEWHBIX ypaBHeHUH. Penienue
IIPUKIIAIHBIX 3a7a4 ¢ IOMOIIBI0 CUCTEMBI JIMHEWHBIX ypaBHeHUN. lccienoBanne nmocTpoeHHON
MOJEIIU C TIOMOIIBIO MAaTPHUIL U ONIPEAETUTEIEH.

ITocTpoeHne MaTeMaTH4ECKMX MOJENEH PEealbHOM CHUTyallud C MOMOIIBIO YPaBHEHHH U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHMII M HEPaBEHCTB K PEHICHUI0 MaTeMaTUYeCKHX 3aJay u
3a/1a4 U3 pa3UYHbIX 00JaCTei HayKH U pealbHOM JKU3HMU.

DyYyHKUUH U TPaPUKHU

OyHKIms, crnocodbl 3amaHus (QyHkuH. B3anmMHo o6pathble ¢(yHkuuu. Kommosuims
¢bynkuuit. 'paduk pynkunu. DnemeHTapHble Ipeodpa3zoBaHus rpaduKoOB GYHKIUI.



OO6nacte omnpeneneHuss ¥ MHOXKecTBO 3HaueHu ¢yHkuuu. Hymn ¢yakmun. [Tpomexyrku
3HaKonocTostHCTBA. UETHbIe M HeuéTHhle QyHKIUH. [lepuogmueckue ¢QyHKiuu. IIpomexyTku
MOHOTOHHOCTH (D)yHKIHMH. MakcUMyMbl 1 MUHUMYMBbI QyHKIMH. Hanbosnpiiee U HauMeHbIee
3Ha4YeHUs (PYHKIIUU HA TPOMEXKYTKE.

JluHelHasI, KBaJpaTUIHAS W APOOHO-TTMHEHHAST QYHKIIMH. DIEMEHTAPHOE UCCIICIOBAHHUE H
MMOCTPOCHUE UX TPaPUKOB.

Crenennass QyHKIMS C HAaTypaJbHBIM M II€TBIM TNoOKazareneMm. EE cpoiicTBa U rpaduk.
CpoiictBa 1 rpaduK KOPHA N-Oi CTENeHW Kak (QYHKIMKM OOpaTHOM CTENEHU C HATypaTbHBIM
[I0Ka3aTeJIeM.

[Noxa3zaTtenpHas u norapupmMudeckas QyHKIHH, X CBOHCTBa U rpaduku. Mcnonp3oBanne
rpadukoB pyHKUUHN 1JIs pelIeHUs] ypaBHEHUH.

Tpuronomerpuueckass OKpPYKHOCTb, OIPEICIIEHUE TPUTOHOMETPUUYECKUX (YHKIIHM
YHCIIOBOTO apryMeHTa.

@OYHKIMOHAIbHBIE 3aBUCMOCTH B peajbHBIX MpOIIeccax U ABJICHUSAX. [ pa@uku pearbHbIX
3aBUCHMOCTEH.

Hauyana maTemaTu4eckoro anajimnsa

IlocieqoBaTenbHOCTH, CIIOCOORI 3a4aHus MTOCIEN0BATEILHOCTEH. MeTOo ] MaTEMAaTHYECKOM
MHAYKIUA. MOHOTOHHBIE M OTpaHHWYEHHBbIE MOCIEA0BaTeNbHOCTU. VcTOpHs BO3HUKHOBEHHS
MaTeMaTHYeCKOro aHaIN3a KaK aHajln3a OECKOHEUYHO MalbIX.

Apudmernueckas W reoMeTpuueckas nporpeccud. beckoHeyHo — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0eCKOHEYHO YOBIBarOIIEH I'e€OMETpUYECKOM MPOrpeccuu.
JIuHEeWHBIN M SKCHOHEHUUAIbHBIM pocT. Yucino e. Popmyna CIOXKHBIX MPOLEHTOB.
Hcnonp30Banue Nporpeccuu Uil pelieHUs pealIbHbIX 3a7a4 MPUKIIATHOTO XapaKTepa.

HemnpepsiBHbie (yHKIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMITOTH TpaduKOB
¢dbynakuumii. CoiicTBa (QYHKIIMIA HEMPEPHIBHBIX Ha OTpe3kKe. METo MHTEPBAJIOB ISl PEIICHUS
HepaBeHCTB. [I[puMeHeHe CBOMCTB HEMPEPHIBHBIX (DYHKIIMH JIs1 pEIICHUS 3a/1a4.

[lepBas u Bropas npousBoHbie pyHKIMU. Omnpenenenne, reoMeTpUIecKuil U pu3nuecKui
CMBICTT IPOU3BOAHON. YpaBHEHHUE KacaTeIbHOU K rpaduky QyHKIUU.

[IpousBonubie neMeHTapHbIX GyHKIUN. [Ipon3BoaHas CyMMBI, TPOU3BEIEHUS, YACTHOTO
Y KOMIO3UINH (PYHKIUH.

MHokecTBa M JIOTHKA

MHOK€eCTBO, OIepalry HaJl MHOKECTBaAaMU M UX cBoMcTBa. Jluarpammbl Dinepa—BenHa.
[IpuMeHeHne TEOpEeTUKO-MHOKECTBEHHOTO armapaTta JJid ONMCAHUS PEeabHbIX MPOLECCOB U
SIBJICHUH, TIPU PELICHUH 3a/1a4 U3 APYTHX Y4eOHBIX IPEIMETOB.

Onpenenenve, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOTO  OOBEKTa,  CIEACTBHE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KJIACC

Yuciaa v BbIYMCTIEHUS

Hartypanbubie u 1menble yucna. [IpuMeHeHWEe MPHU3HAKOB JAEIMMOCTH LETBIX 4YHCEl,
HauOonpIMii o0muii aenutens (nanee — HOJl) u Haumensinee obmee kpatHoe (manee — HOK),
OCTaTKOB IO MOAYIIO, anroputMa EBKInaa 11 penieHus 3a/1a4 B [ebIX YMCIax.

KommnekcHpie uucma. AnreOpawmdeckass W TpUTrOHOMeTpuueckas (OpMbl 3amucu
KOMIIJIEKCHOTO 4Yucia. ApudMeTHYeCKHe onepanuu ¢ KOMIUIEKCHBIMU dnciamu. M3o0paxkenue
KOMIIJIEKCHBIX YHCENl Ha KOOpAWHATHOU mockoctu. @opmyna MyaBpa. Kopau n-oif crenenu u3



KOMIUIEKCHOTO 4uuncna. [IprMeHeHHe KOMIUIEKCHBIX YHCeN JUIS peHIeHUs (PU3HYECKHX U
r€OMETPUUYECKUX 3a/1a4.

YpaBHeHUsI 1 HEPABEHCTBA

Cucrema u COBOKYIHOCTh YPaBHEHUIN U HEPABEHCTB. PABHOCUIIbHBIE CUCTEMBI U CUCTEMBI -
cieaCcTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60op KOpHEW TPUTOHOMETPUYCCKHX YPABHCHHHA C IMOMOIIBIO TPUTOHOMETPUUICCKOM
OKpYKHOCTH. PellieHne TpuroHoMeTpuueckux HEpaBeHCTB.

OCHOBHBIEC METO/IbI PEIICHHSI TOKA3aTEeIbHBIX U JIOTapU(YMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILICHUS UpPAIIIOHATIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOJBl  PEIIEHUS CUCTEM U  COBOKYIIHOCTEH  palMOHAJIBbHBIX,
MppalMOHANIbHBIX, IOKA3aTEeNbHbIX U JIOTApU(PMUUYECKUX YpaBHEHUI.

VYpaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTPaAMHU.

[IpumeHeHue ypaBHEHUH, CUCTEM M HEPABEHCTB K PELIEHUI0 MaTEeMaTHYECKHUX 3ajad U
3a/lad M3 pazIUYHbIX oOnacTell HAayKM W peanbHOM >KU3HM, HMHTEpIpeTalusl NOJyYEHHBIX
pe3ynbTaToOB.

DyHKIUHN U TPaQUKH

I'paduk xommosunmu ¢yHkumid. ['eomerpuueckue oOpas3sl ypaBHEHUN M HEPaBEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaPUKH.

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

Hcnons3oBanne rpadukoB (GyHKIUN I HCCIEIOBAHUS TPOIECCOB M 3aBUCHMOCTEH,
KOTOpbI€ BOHUKAIOT MPHU PEeUICHUH 3a/1a4 U3 IPYruX y4eOHBIX MPEIMETOB U peaibHON KU3HHU.

Hayana maTteMaTH4ecKoro aHajimsa

[IpuMeHeHre TPOU3BOAHON K MCCIEAOBAaHUIO0 (DYHKIIMM HA MOHOTOHHOCTh M DKCTPEMYMBI.
Haxosxenne HanOoIbIIIero 1 HAMMEHBIIIETO 3HAUYEHUH HETIPEPBIBHON (DYHKIIUU HA OTPE3KeE.

[IpuMeHeHre TPOW3BOJHOM U1l HAXOXKJICHUS HAWIYYIIEro peuieHUus B HPHUKIAIHBIX
3a/layax, JJsi ONpeJesieHUus] CKOPOCTH M YCKOpPEHHUsS Ipolecca, 3aJaHHOro (GpopMynoll uiu
rpaguKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO MepBOoOOpa3HbIX. [lepBooOpa3Hbie 37eMEHTapHBIX
¢byukuuii. [IpaBuna HaxoXAeHUS TEPBOOOPA3HBIX.

Wurerpan. I'eomerpruuecknii CMbIC]I UHTErpasia. Beruucinenue onpeneiaéHHoro MHTerpaia
o ¢opmyne Herotona-JleitOnumna.

[Ipumenenne wuHTErpana Uid HaxOXIACHHUs IUIOMAACH TUIOCKUX (QUryp u o0bEMOB
r€OMETPUYECKHUX TEJ.

[Ipumeps! pemenuilt auddepeHuanbHbpIX ypaBHeHH. MareMaTndeckoe MOJeTupPOBaHNE
pEaIbHBIX MPOLIECCOB C MOMOIIBI0 AU(PPepeHIIUANbHBIX YPAaBHEHUH.



IUDIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIVBJIEHHBIA YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIEI'O OEPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa’aaHcKOro BOCIUTAHMS:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WUIMH  OOYYaloIErocs KaK aKTHBHOIO U
OTBETCTBEHHOT'O WJIE€HA POCCHUMCKOTO O0OIeCTBa, MPEACTABICHHE O MaTeMAaTHUYECKHX OCHOBaX
(YHKIIMOHUPOBAHUS PA3NIMYHBIX CTPYKTYpP, SBICHHUH, MPOIEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOPHBI, OMPOCHI U APYTrO€), YMEHHUE B3aUMOJICHCTBOBATH C COIMAJBbHBIMU WHCTUTYTAaMU B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAYCHHUEM

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh POCCUNCKOM Ipa’kJaHCKOW MACHTUYHOCTH, YBRXKEHUS K IPOLUIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMaTHKH, [IEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHICKHX
MAaTE€MaTUKOB U POCCHUMCKONW MATEeMaTUYECKOW IIKOJbI, WCIOJb30BAHHE 3THUX JOCTHUKEHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOTO  Hapojaa, c(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO MOBEACHHS, CBI3AaHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JTOCTIDKCHHM HAyKH W JCSATENBHOCThIO YYE€HOTO, OCO3HAHWE JMYHOTO BKJIAJa B TMOCTPOCHUE
YCTOMYHMBOTO OYAyIIETO;

4) 3cTeTM4YeCKOro BOCIIUTAHMS:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIOYas  OCTETUKY  MAaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3am1ay, peIICHHH, PACCY)KICHHWH, BOCHPHUHUMYHUBOCTh K
MaTeMAaTHYECKUM aCIEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

chOpMUPOBAHHOCTh YMEHUS IPUMEHATh MAaTEMAaTHYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
u Oe3omacHOro oOpasa JKW3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEXKUM 3aHATHI U OTAbIXA, peryisipHas (Gu3nueckas akTUBHOCTB),
(buznyecKoe COBEPIICHCTBOBAHME MPU 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHON J€ATEIHHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYIO0JIO0US, UHTEPEC K Pa3IU4HbIM cdepam
poQecCHOHANBHON NESTENIbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M e€ MPUIOKCHUSIMH, YMEHUE
COBeplIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K AKTUBHOMY YYacCTHUIO B PEIICHUU
MPAaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HAIlPaBJIECHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUA:

cOPMUPOBAHHOCTh DKOJIOTHYECKOW KyIbTYphl, TOHHUMaHHE BIUSHUS COLMAIBHO-
SKOHOMUYECKHX TMPOLIECCOB HA COCTOSIHME TPUPOJHOM M COLMAIBHOW Cpeabl, OCO3HAHHUE
rI00ambHOTO  XapakTepa  OKOJIOTHYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUTS pelIeHUs 3a1ad B 00JacTU OKpYXKAroIiel cpefpl, MIaHUPOBAaHUE
MOCTYIIKOB U OLIEHKU UX BO3MOXXHBIX MOCJIECTBUMN JUIsI OKPY)KAIOIIEH Cpe/Ibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:



C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH W OOIIECTBEHHOM NMPAKTHUKH, MOHUMAHHE MAaTEMAaTWYECKOW HayKd Kak chepbl
YEJIOBEYECKOM ACATEIIBHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHs LIV BUIN3ALUH,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMaTUYECKOM KYJIbTYPOH KaK CpPEICTBOM IO3HAHUS MHUpA,
TOTOBHOCTb OCYILECTBIISTh MPOEKTHYIO U MCCIIEI0BATEIBCKYIO ACATENBHOCTh HHIANBUAYAIBHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTeibHbIE YHHBEpPCAJIbHbIE Y4eOHbIE el CTBUS

ba3oBble jornueckue qelcTBU:

BBISBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC TNPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHATHM, OTHOIICHHA MEXIYy TIOHATUAMH, (QOPMYTUPOBATH ONPEACICHUS TOHSITHH,
YCTaHABJIWBATh CYIIECTBCHHBIM MPHU3HAK KIAacCU(PHUKAIMU, OCHOBAHUS JUIsi OOOOIICHUS W
CpaBHEHUS, KpUTEPUHU TIPOBOTUMOTO aHAJIH3a;

BOCTIpUHUMAThH, (OPMYIHPOBATh W TPEOOPa30BBIBATH CYKJICHUS: YTBEPAUTEIBbHBIC H
OTpHUIIaTENbHbIE, CIUHUYHBIEC, YACTHBIE U OOIINE, YCIOBHBIC,

BBISIBJISITh MAaTEMATHYECKHAE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHBOpPEUUs B (aKTax,
TAHHBIX, HAOMIOACHHUSAX W  YTBEPXKICHHUAX, Mpeajaratb KPUTEPUU JUIS  BBISBJICHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUMIL;

JIeNIaTh BBIBOJBI C HWCIOJIE30BAHWEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUECHUH TT0 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENIHO JI0Ka3aTeIbCTBA MAaTEMAaTUUECKUX YTBEPKACHUN (MIpSMBbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh ApPryMEHTALMIO, IMPUBOAUTH TPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpaTh Croco0 pemieHuss y4eOHOW 3adaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
peuieHus, BbIOMpaTh Hauboyiee MOAXOMAUIMI C Y4ETOM CaMOCTOSATENBHO BBIICICHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBUA:

HCI0JIb30BATh BOMPOCHI KaK UCCIIEIOBATENIbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOIPOCHL, (PUKCUpYIOIIME MPOTUBOpEUYUE, MpobiIeMy, ycTaHABIMBAaTH HCKOMOE M JIAHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINIO, MHEHUE;

MPOBOJUTH  CAMOCTOSITENILHO  CIJITAHUPOBAHHBI  JKCIIEPUMEHT, HCCIEIOBaHUE TI0
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBICHHS, IMPOIECCa, BBISIBICHHUIO
3aBUCHUMOCTEH MEXy 00bEKTaMU, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (OPMYIUPOBATH 000OIIEHUS M BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIOICHUS, UCCIIeI0OBAaHUs, OIIECHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000I1IeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE IPOIIECCA, & TAKXKE BBIJIBUraTh MPEANOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ undopmanmeii:

BBISIBIISAITH JIeUIIUTHI UHPOPMAIUH, JTAaHHBIX, HEOOXOAUMBIX JJIs OTBETa Ha BOMIPOC U IS
pelIeHus 3a/1a4H;

BBHIOMpaTh HMH(POpPMAIMIO W3 HCTOYHHKOB pAa3WYHBIX THUIIOB, aHAJIM3HPOBATh,
CUCTeMAaTU3UpPOBAaTh W HMHTEPIPETUPOBATH HMHOOPMAIMIO pPA3IMYHBIX BHJIOB ©  (opM
MIpE/ICTaBJICHHS;



CTPYKTYpUpOBaTh  WHQPOpMAIMIO, MPEICTaBIATH ©€ B  pas3auuHblX  (opmax,
WLTIOCTPUPOBATH I'PauuecKu;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBepCcaJbHbIE YUeOHbIe 1eiicTBUSA

Oo0menmne:

BOCIIpUHUMATb U q)OpMy.HHpOBaTI) CY)XACHHA B COOTBCTCTBUU C YCIOBUAMH U LECIIIMU
O6III€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIpaXXaTb CBOIO TOYKY 3pCHHA B YCTHBIX M NHWCBMCHHBIX
TCKCTAaX, HAaBaTb IOJACHCHHUA IO XOAY PCIICHHUA 3aJadd, KOMMCHTHPOBATH HOJ'Iy‘-ICHHI:IfI
pe3ysbTar;

B X0JIe 00CYX/IEHHUS 3aJaBaTh BOTPOCHI IO CYIIECTBY OOCYXIAeMOW TEeMBI, MPOOJIEMBI,
pemaeMoifI 3aaa4u, BBICKA3bIBAThb HACH, HALICJICHHBIC HA IMOUCK PCIICHHA, COIOCTABJIIATH CBOU
CYXJEHHUS C CY)KICHHSIMH JPYTUX YYaCTHUKOB Jauajora, oOHapyKMBaTh pa3jMuue U CXOJICTBO
TIO3UIIHIA, B KOPPEKTHOU (hopme PopMyTupOBaTh pa3HOTIIACHUS, CBOM BO3PAKEHIS,

NpEACTABIATE PE3YJIbTAThl PCUICHUA 3adadd, SKCIICPUMCHTA, HCCICIOBAHUA, ITPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (QopmaT BBICTYIUIEHHS C Y4€TOM 3aJad MpEe3eHTAluu U
0COOEHHOCTEH ayAUTOPUH.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE Y4eOHbIE AeliCTBUA

Camoopranuszanus:

COCTaBJIATh IUIaH, AJTOPUTM pELIEHHs 3aJadd, BbIOMpaTh CIOCOO peleHHs ¢ y4ETOM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BAapUAaHTHI PEIICHUN ¢ y4ETOM HOBOUW MH(POPMAIIHH.

CaMOKOHTPOJIb, IMOLIMOHAILHBIN HHTEJICKT:

BJIaJIeTh HAaBbIKAMM II03HABATENILHON pe(UIeKCUU KaK OCO3HAaHUS COBEPIIAEMBIX NEHCTBUI
U MBICIMTENbHBIX MPOLECCOB, MX PE3yJAbTaTOB, BJIAJETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3ysIbTaTa PelIeHNs: MaTeMaTHUeCKOH 3ajauu;

IPEIBUAETh TPYJHOCTH, KOTOpPbIE€ MOTYT BO3HHKHYTh IPU PEIICHUH 3a/a4Md, BHOCHUThb
KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HallICHHBIX OIINOOK,
BBISIBIIEHHBIX TPYIHOCTEH;

OLICHMBaTb COOTBETCTBME pe3ylbTaTa MLEIM M YCIOBHUSM, OOBSICHATH IPUYMHBI
JOCTMDKEHUS] WM HEAOCTHXKEHHsI Pe3yJlbTaTOB JESATEIbHOCTH, HAXOJUTh OIIMOKY, JaBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

[IOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUYalbHON pabOTHl IpU
pemieHMH y4yeOHBIX 3aja4, NPUHUMATh 1€JIb COBMECTHOM JIeSTEIbHOCTH, IUIAHUPOBATh
OpraHu3alMl0 COBMECTHON paloThl, pacmpeneniaTb BHIbl paboT, IOroBapuBaThcs, 0OCYXKIATh
MpOIECC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOACH;

y4acTBOBaTh B IPyNIOBBIX (popmax paboTsl (0OCyKIeHUs, 0OMEH MHEHUH, «MO3TOBbIE
LITYPMBI» M HHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl M KOOPIMHHPOBATH CBOU JCUCTBUS C
JIPYrUMHM 4I€HAMH KOMAaHJbl, OLIEHUMBaTh KAayecTBO CBOEro BKJIaJa B OOLIMIM MpPOAYKT IO
KPUTEPHIM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI



K xonmy oOyuenus B 10 kiacce oOyyaromiuiicsi MOJNyYUT CIEAYIOIIME MpeAMETHBIC
pe3yabTaThl O OTAEIBHBIM TeMaM palboueil mporpaMMbl y4eOHOro Kypca «AusreOpa ¥ Haudana
MaTeMaTHYECKOIO aHAIU3a»:

Yuciia ¥ BbIYMCTICHHA:

cBOOOJTHO OTIEPHPOBATH MOHATHAMU: PAIIHOHAIBHOE YHCII0, OECKOHEYHAs TIEPHOIMYECKAst
IpoOb, TPOIEHTHI, UPPAMOHAIBFHOE YHCIO, MHOXKECTBA PAMOHAIBHBIX W JCHCTBUTEIHHBIX
qucell, MOJIyJlb IeHCTBUTENBHOIO YUCIIA;

MPUMEHSTH IPOOH U MPOLEHTHI IS PEIICHUS MPUKIAIHBIX 33]a4 U3 Pa3IMYHBIX OTpaciieit
3HaHUH U PEAILHOM JKU3HU;

MPUMEHATh NPUONMKEHHBIE BBIUUCIICHUS, NPABUJIA OKPYIJICHUS, NMPUKUIKY U OLIEHKY
pe3yabTaTa BEIYMCICHHU;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTENEHb C IIEJIbIM IIOKa3aTelieM, HCIO0JIb30BaTh
MOAXOAUIYI0 (OpPMY 3aIUCH JIEHCTBUTENBHBIX YMCEN JUISl PEHICHMs] MPAKTHYECKUX 3a4ad U
MIPE/ICTaBICHUS IaHHBIX;

CBOOOHO ONEpUPOBATH MOHATHEM: apUPMETUUECKUI KOPEHb HATYpalbHOU CTENEHHU;

CBOOOHO ONEpUPOBAThH MOHATHEM: CTEEHb C PAllMOHAIBHBIM MOKa3aTeNeM;

CBOOOJHO ONEpPUPOBATH MOHATHSAMU: JOrapudM dYHcia, AECATUYHBIE U HATypaJlbHbIE
JorapuQMmsl;

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

OTIEpUPOBATh MOHITUSIMU: APKCUHYC, ApPKKOCHHYC M apKTaHI'€HC YHCJIOBOTO apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJHO ~ ONepupoBaThb  MOHATHAMM:  TOXIECTBO,  YPAaBHEHUE,  HEPABEHCTBO,
PaBHOCHWJIBHBIC YPAaBHEHUS U YPABHECHMSI-CIICACTBHS, PABHOCHIIBHBIC HEPABEHCTBA,

IPUMEHATh Pa3IMYHbIE METOJbl PEIIEHUS palMOHAIBHBIX U JAPOOHO-palMOHATIBHBIX
YPaBHEHHH, IPUMEHATHh METOJl UHTEPBAJIOB JUIsl PEILICHUS HEPABCHCTB;

cBOOOJIHO ONEpUPOBaTh MOHATHSAMM: MHOTOYJIEH OT OJHOW NEPEeMEHHON, MHOIOWIEH C
LEeJBIMH  KOA(QQUIMEHTaMH, KOPHU MHOTOYJIEHA, INPUMEHSTh JeJeHHEe MHOrowieHa Ha
MHOTOYIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera nis pemenus 3anay;

CBOOOJIHO ONIEpUpOBaTh MOHATUAMHU: CUCTEMa JIMHEHHBIX YpaBHEHHMM, Marpuua,
ONpENCIUTENb MaTpulbl 2 X 2 W €ro TeOMETPUYECKUH CMBICI, MCIIOJIb30BaTh CBOMCTBA
OmnpenenuTeNns 2 X 2 uid BBIYMCIECHUS €r0 3HAYCHUs, IPUMEHATH ONPEIECIUTEIN I PELICHUS
CUCTEMbI JIMHEWHBIX YPAaBHEHUH, MOJEIMPOBATh PEAIBbHBIE CUTYyallUM C IIOMOILBIO CHCTEMBI
JUHEHHBIX YPAaBHEHMM, MHCCIENOBAaTh IIOCTPOEHHBIE MOJEIM C IIOMOLIBI0 MAaTpUll U
ONpEACIUTENEH, UHTEPIPETUPOBATh MTOJIyYEHHBIA PE3YIIbTAT;

UCIOJIb30BaTh CBOWCTBA JIEHCTBUIA C KOPHIMU AJIs [TpeoOpa3oBaHMs BBIPAKEHUIA;

BBIMIOJIHATh ~ NPeoOpa30oBaHUsl  YHUCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIMX CTENEHH C
palMOHAaIbHBIM [T0KA3aTENEM;

UCIOJb30BaTh  CBOiicTBa  jorapu¢moB st mpeoOpa3oBaHHs — JOrapuPMUUIECKUX
BBIPAXKECHUM;

CBOOOJTHO ~ OMEpUpOBaTh  MOHATUAMHU:  HUpPpAaLMOHAIbHbIE,  IOKa3aTelbHblE U
norapu(MUUECKUE ypaBHEHUS, HAXOJUTh UX PELICHUs C MOMOIIBI0O PAaBHOCUIIBHBIX IEPEX0/I0B
WM OCYIIECTBIISAS IPOBEPKY KOPHEH;

NPUMEHATh  OCHOBHBIE  TpUrOHOMEeTpuueckue (GopMmynbl A HpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;



cBOOOJTHO OMNEPHPOBATH TOHATHEM: TPUTOHOMETPHUYECKOE YypaBHEHHE, TNPUMEHSTH
HE00X0AMMBbIE (POPMYIIBI IS PELICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKHX YpaBHEHUIA,

MOJICIUPOBATh pEATbHBIC CUTYyallMM Ha S3bIKE aireOpbl, COCTABJIATH BbIPAKCHUS,
ypaBHEHHs, HEPABEHCTBAa II0 YCIOBHIO 3a/laud, HCCIEOBATh IIOCTPOCHHBIE MOJEIU C
WCIIOJIb30BAHMEM aIlliapara ajareOphl.

DyHKIUHA U TPaQUKH:

cBOOOJTHO OTIEpUPOBATH MOHATUSAMHU: (YHKIUS, CIIOCOOBI 3amaHus (DyHKIHMH, B3aHMMHO
oOpatHble (QYHKIMH, KOMIO3UIMS (yHKUWH, rpaduK (QYHKIUH, BBHIIOJHATH 3JIEMEHTapHBIE
npeoOpa3oBaHus TpaPUKOB (HYHKIIHIA;

cBOOOJTHO OTEpPUPOBATh MOHATUSMHU: OOJIACTH OMPEICICHUS M MHOXKECTBO 3HAYCHUH
GbyHKIMY, HYTH QYHKIIUH, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA,;

CBOOOJTHO OTIEPHPOBATH TOHATHAMU: YETHBIE W HEUETHBIE (DYHKIHMU, TEPUOHUECKHUE
GYHKIUH, TPOMEXKYTKH MOHOTOHHOCTH (YHKIIMH, MaKCUMyMbl W MUHHMYMBI (DYHKIHH,
HanOoJIbIIee U HaUMEHbIIIee 3HaYeHNE (YHKIIMU Ha TPOMEKYTKE;

CBOOOJTHO OTIEPHPOBATH TOHATHSIMU: CTENEHHAs (YHKIUS C HATYpaJbHBIM M LENbIM
nmokaszatenieM, rpaduk creneHHON (YHKIUU C HATYpalIbHBIM U IENBIM TIOKa3aTelieM, Tpaduk
KOPHS N-O¥ CTETeH! KaK (QYHKIIMU 0OpaTHOM CTENCHU C HATypaJbHBIM MIOKA3aTeIeM;

OTIEPHPOBATh TOHATHAMH: JIMHEWHAs, KBaJpaTUYHAs M JPOOHO-IWHEHHAs (YHKIWH,
BBITIOJTHATE DJIEMEHTAPHOE UCCIIEI0BAHIE U TIOCTPOCHUE UX IPapuKOB;

cBOOOJTHO OTEpPHPOBATh MOHATHAMHU: TOKa3aTelbHAas W Jorapupmudeckas (QpyHKIHMH, WX
CBO¥CTBA ¥ TpaMKH, HCIOJH30BATh UX TPApUKH TS PEIICHHUS yPaBHEHUH;

CBOOOJIHO ONEpUPOBaTh MOHATHAMU: TPUTOHOMETPHUUYECKAs] OKPYXHOCTb, OIpPENEIICHUE
TPUTOHOMETPUUYECKUX (PYHKIIUI YHUCIOBOTO apryMEHTa;

UCIOJb30BaTh Ipauku (QyHKIMH A7 UCCIENOBaHMS IPOLIECCOB M 3aBUCUMOCTEH HpHU
pelIeHNH 3ajad U3 JPYruX y4eOHBbIX NPEAMETOB M pealbHOW >KM3HM, BbIpakaTh (OpMyJIaMu
3aBHCHUMOCTHU MEXIy BEJIMUYNHAMY;

Hayana MaTeMaTH4ecKoro aHaian3a:

CcBOOOJIHO OIEpPUPOBATH MOHATUAMHU: apupMeTHUecKas U IeoMeTpudeckas Iporpeccus,
0eCKOHEUHO yOBbIBarOlIasi FeOMETPUYECcKasi MPOrpeccHsi, TMHEHHBIN U SKCIIOHEHLUAIBHBIA POCT,
(bopMyIna CI0XKHbBIX IPOLIEHTOB, UMETh IIPEJCTABICHNUE O KOHCTAHTE;

UCIOJIb30BATh IPOrPECCUH JUIs PELICHUs peabHbIX 3a/1a4 IPUKIIAIHOTO XapaKTepa;

CBOOOJTHO  ONEpUPOBaTh  IOHATUSAMM:  IOCJIEAOBATEIBHOCTb,  CHOCOOBI  3a/aHUs
MIOCJIeI0BATEIbHOCTEH, MOHOTOHHBIE 1 OIPaHUUYEHHBIE ITOCIIE0BATEIILHOCTH, TOHUMATh OCHOBBI
3apOoX/IEHUS] MAaTEeMaTUYECKOI0 aHaJIM3a KaK aHannu3a 0ECKOHEYHO MaJlbIX;

cBOOOJIHO ONEpUPOBATh MOHATUSAMH: HENpepbIBHbIE (DYHKIMH, TOYKU pa3pblBa Ipaduka
(GyYHKIHMH, aCHMIITOTHI rpaduka (yHKINY;

cBOOOJIHO OINEpHpOBaTh MOHATHEM: (PYHKLMS, HENpepbIiBHAsE Ha OTPE3Ke, MPUMEHATh
CBOICTBA HENIPEPBIBHBIX (PYHKIMH Ul peLIeHNs 3a1a4;

CcBOOOJITHO ONepUpoBaTh MOHATHUAMHU: IiepBas W BTOpass MPOU3BOJHbIE (YHKIUH,
KacaTenbHast K rpaduky QyHKIUY;

BBIUUCIIATH MPOU3BOJHBIE CYMMBI, IPOM3BEACHHUS, YAaCTHOTO M KOMIIO3HMLUH JIBYX
(GbyHKUUH, 3HAaTh TPOU3BOJIHBIE JIEMEHTAPHBIX (PYHKIIUI;

UCIOJb30BaTh T€OMETPUUYECKUH U PU3UUECKUI CMBICT MPOU3BOJHOM /Il pelleHHs 3a1au.

MHoKecTBAa M JIOTHKA:

cBOOOJIHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEpaIlMU HaJl MHOKECTBAMH;



HCII0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar /sl ONUCaHUs PEaJbHBIX IPOLECCOB
U SIBJICHUH, IPU PELICHNUH 33124 U3 JPYTruX y4eOHBIX MPEIMETOB;

cBOOOJTHO OMNEpUPOBATh MOHATHAMU: OMpEICICHHE, TeopeMa, YypaBHEHHE-CIEICTBHE,
CBOICTBO MAaT€MaTU4YEeCKOro OOBEKTa, JI0Ka3aTelNbCTBO, PAaBHOCWIBHBIE YpPaBHEHUS U
HEPaBEHCTBA.

K xonmy oOyuenms B 11 ku1acce oOydaromIuiicsi MOJNYyYUT CIEAYIOIIME TPEAMETHBIC
pe3ybTaThl IO OTACIBHBIM TeMaM paboueill mporpaMMbl y4eOHOTO Kypca «AunreOpa u Haudana
MaTeMaTHYECKOrO aHAIU3a»:

Yuciia v BbIYMCICHUA:

cBOOOJTHO OMEpUPOBATH TMOHATUSAMHU: HATYpAIbHOE U IEJI0€ YHCIO, MHOXKECTBa
HaTypaJIbHbIX M LIEJBIX YHCEJ, UCIOJIb30BaTh NMpU3Haku Aenumocty nensix yucen, HOJ[ u HOK
HaTypaJIbHbIX YHMCEN JJISl pEeLIeHUs 3ajja4, IPUMEHATh anroput™ EBknnna;

CBOOOJHO OINEpPUPOBATh MOHATHEM OCTATKA MO MOJYIIO, 3alMChIBaTh HaTypaJbHbIE YKCIIa
B Pa3JIMYHBIX NO3UIMOHHBIX CUCTEMAX CUHCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO UM MHOXKECTBO KOMIIJIEKCHBIX
qucesl, MPeJICTaBIsATh KOMIUIEKCHbIE YHCIia B alreOpanyeckoil 1 TpUroHOMETpUUuecKoil ¢opme,
BBITIOJIHATH apu(PMeTHyecKue onepamnuy ¢ HUMU 1 1300paxaTh Ha KOOPIAUHATHOMN MIIOCKOCTH.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJHO  OMEpUpOBaTh  MOHATUSIMHU:  HpPpAllMOHANbHBIE,  [OKa3aTelbHblE U
Jorapu(MUUecKie HepaBeHCTBA, HAXOJUTh UX PELICHHS C TOMOIIBIO0 PABHOCUIIBHBIX NIEPEXO0JI0B;

OCYILIECTBIISITH 0TOOP KOPHEN MPU PEIIeHUH TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJIHO ONEPUPOBAaTh MOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSATh
Heo0XxoAuMble (OPMYIIbI I PELLICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX HEPABEHCTB;

cBOOOJIHO ONEPUPOBAThH MOHATUSAMHU: CUCTEMA U COBOKYIHOCTh YPAaBHEHHH U HEPaBEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUS, HAXOAUTD PEIICHHUS CUCTEMBI M COBOKYITHOCTEN
pallMOHANIBHBIX, HPPALMOHAIBHBIX, IOKA3aTEJbHBIX M JIOTApU(PMHUUYECKMX ypaBHEHUH U
HEPABCHCTB;

pelmaTh palUOHalbHblE, HWpPpalMOHAIbHBIE, IIOKa3aTelIbHbIE, JOrapugMmuyeckue u
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COACPIKAIIME MOAYJIA U IapaMETPbI;

IPUMEHATh I'paruecKrue METOAbI AJIs PELICHHs YpaBHEHUI 1 HEPaBEHCTB, a TaKXkKe 3a/ad
C ImapaMeTpaMHy;

MOJIEIUPOBATh pEalbHbIE CHUTYyallUM Ha S3bIKE aireOpbl, COCTaBJISATh BbIPAXKCHUS,
YPaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCJIOBHIO 3aJa4yd, MCCIENOBaTh IMOCTPOCHHBIE
MO/IEJIH C MCIIOJIb30BAaHUEM allapara aareopbl, MHTEPIPETUPOBATh MOIYUYEHHBIN pPe3ybTar.

DOyHKUUH U TPapuUKU:

CTPOUTH Tpa@UKH KOMIO3ULUHU (PYHKIMHA C MOMOIIbIO 3JIE€MEHTApHOIO HMCCIEIOBaHUS U
CBOMCTB KOMITO3UIIMU ABYX (PYHKIIMIA;

CTPOMTh TEOMEeTpUYecKHe 00pa3bl YpaBHEHUI U HEPaBEHCTB Ha KOOPAMHATHOM
IIJIOCKOCTH;

cBOOOJTHO ONEPUPOBATH MOHATHAMHU: TPapUKH TPUTOHOMETPUUECKUX (PYHKIIHI;

NPUMEHATH (PYHKIMU [T MOJEITUPOBAHMS U UCCIIEJOBAHUS PEAbHBIX MPOLIECCOB.

Havasa maTeMaTH4eCKOro aHaJm3a:

UCIOJb30BaTh IPOU3BOJHYIO JUId MCCIEIOBaHMA (YHKIMM Ha MOHOTOHHOCTh U
9KCTPEMYMBI;

HaXO0/UTh HanOOJIbIlIee U HAaUMEHbIIIee 3HaUeHUs! (PYHKIIMU HENPEPhIBHON Ha OTPE3KE;



WCIOJIb30BaTh MPOU3BOJAHYIO NIl HAXOXKICHHS HAWIYYIIETO PEIICHHS B MPUKIAIHBIX, B
TOM YHCJE COIUATBHO-DKOHOMUYECKHX, 3aJadax, JJs ONpEeACNCHUS CKOPOCTH M YCKOPEHUS
mporecca, 3a1aHHOTO (GOPMYIIOH UITH TPaPUKOM;

CBOOOJHO OTIEPUPOBATH MOHSATHIMU: TIEpBOOOpa3Hasi, ONpeAeIEHHBIA HHTETPal, HAXOIUTh
MEepBOOOpA3HBIE 3JIEMEHTAPHBIX (YHKIMH W BBIYHUCIATHL WHTETpan mo ¢opmyne HpioToHa-
Jleitbuumna;

HaXOJHTh IUIOMAIH IIOCKUX (QUTYP U 00BEMBI TENI ¢ TTIOMOIIBIO HHTETPAJIA;

MMETh TIPEJICTABICHHE O MAaTEeMAaTHYECKOM MOJICIIMPOBAHUH HA IMPUMEPE COCTABIICHUS
muddepeHInaTbHBIX YPABHCHHIA,

peuaTth NPUKIAIHBIE 3a/1a9¥, B TOM YHCIE COIMATbHO-2KOHOMUYECKOTO U (PU3UIECKOTO
XapakTepa, CpeICTBAMUA MaTeMaTHIEeCKOTO aHAIIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuyecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (I (POBbIE)

KonTtpoJbHbie
o0pa3oBaTe/bHbIE PECYpPChI

n/n MPOrpaMMblI Bcero
padoThI

MHOK€ECTBO AENCTBUTEIBHBIX YHACEIL.
MHorounensl. PaninoHaneHble ypaBHEHUS U 24 |
HepaBeHcTBa. CHCTEMBI IMHEHMHBIX

ypaBHEHUU

Oynkuuu u rpadpuku. CreneHHas GyHKIUS C 12 1
LEJIBIM [TOKa3aTeseM

Apudmernueckuil KOpeHb N-0i CTEHEHMU. 15 1
HppaunonanbHble ypaBHEHUS

[TokazarensHas pynkuus. [lokazarenbHbie 10 |
ypaBHEHUS

Jlorapudmudeckas GyHKITUS.

18 1
Jlorapudmuueckue ypaBHEHUS

TpuronomeTrpruyeckue BbIpaXXeHUS U
ypaBHEHUS

22 1

[TocnenoBarebHOCTH U IPOTPECCUH 10 1

HenpepriBubie ¢pynkiun. [Iponssoanas 20 1

[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AL

3HAHUN

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 136 10




11 KJIACC

KoaudecTBO 4acoB

Ne HaumeHoBaHue pa3ie/ioB U TeM duexkTponHble (1u¢poBbIE)
n/n NPorpamMmbl Bcero Konrpoubrsre o0pa3oBaTe/ibHbIE PecypcChl
padoThI
| I/IccneLLOBaHI:Ie (GYHKIHIA ¢ TTOMOIIBIO ” |
TIPOU3BOTHOM
2 [TepBooOpa3zHas u UHTETpaT 12 1
3 I'paduku TPUrOHOMETPUUECKUX (PYHKIIMM. 14 |
TpuronomeTpuueckre HepaBeHCTBA
4 HppanmonanbHbie, TOKa3aTeIbHBIC U 24 1
nmorapuMuvecKue HepaBeHCTBA
5 KommiekcHbie uncna 10 1
6 HarypanbHble u 1ienbie yncina 10 1
CucreMbl paliMOHaIbHBIX, UPPALUOHATIBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX 12 1
ypaBHEHUI
8 3agauu ¢ mapaMeTpamu 16 1
9 HOBTOPGHI/IC, 0000111eHNEe, CHCTEMATU3AIINAS 16 )
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

[[MHOkeCTBO, orepaluu HaJ MHOKECTBAMH
U UX CBOMCTBA

Hwnarpammsl Diinepa-Benna

[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO
anmapara s peleHus 3a1a4

Parmmmonansusie ynciaa. OOBIKHOBEHHBIE U
JECTUYHBIC IPOOU, TTPOTICHTHI,
OCCKOHEYHBIC MTEPHUONIECKHIE TPOOH

Panmonansubie ynciaa. OOBIKHOBEHHBIE U
JECSITHYHBIC IPOOH, TPOIICHTHI,
OCCKOHEYHBIC MTEPUOUUECKHIE TPOOH

[Ipumenenue npoOeii U MPOLIEHTOB IS
pelieHus MPUKIAAHBIX 33724

[Ipumenenue npoOeii ¥ POLIEHTOB IS
penieHus MPUKIAIHBIX 3a7a4

HeﬁCTBHTCHLHBIC yucia. PanimonanbsHbie U
HppanOHaJIbHbIC YHUCJIa

ApupmeTrrueckue onepanum ¢
JeWCTBUTENIbHBIMU YHCITAMU

10

Moaynb IEMCTBUTENBHOTO YUCIIA U €r0
CBOICTBa




11

[TpuGnnxEHHbIC BEIYMCIICHUS, TPaBHIIa
OKpYIJICHMS, IIPUKUJIKA U OLICHKA
pe3yJbTaTa BEIYMCIICHUM

12

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUSA LCJIbIX U
JTpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

14

OCHOBHEBIE MCTOABI PEIICHUSA LCIIbIX U
TpOOHO-palMOHATFHBIX 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 TMHEMHBIX YpaBHEHUI

18

Pemenue cucteM JTMHEMHBIX YpaBHEHUI

19

Marpuiia cucTeMbl JJMHEHHBIX YPaBHEHHUIA.
Onpenenurenb MaTpUILI 2X2, €r0
reOMETPUYECKUN CMBICT U CBOMCTBA;
BBIYHCIICHUE €T0 3HAYCHUS

20

Onpenenurens MaTpuLbl 2X2, €ro
F€OMETPHUUECKHI CMBICI U CBOMCTBA;
BBIYUCJIEHUE €r0 3HAYEHUs

21

[IpuMeHeHue onpenenuTens Ui peleHus
CUCTEMBI JIMHEWHBIX YPAaBHEHUN




22

Pemrenne npukiagHeIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUN

23

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

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

25

OyHKIMSA, CTIOCOOBI 3a1aHusT DYHKIIUH.

B3aumno o6patHbie ¢pyHkiuu. Komnosunus

byHKINNA

26

I'paduk pyHkmu. JnemeHTapHbie
npeoOpa3oBaHus rpa@UKOB QYHKINN

27

OO6nacTh onpesesieHns] © MHOYKECTBO
3HaueHni ¢pyHkuu. Hymu dyHkmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue ¢pynkiuu. [Ipomexyrku
MOHOTOHHOCTH (PYHKLIUU

29

MakcuMyMbl U MUHUMYMBI (YHKIIHH.
Haubonpiiee u HauMeHbllIee 3HaYCHHE
(GYHKIIMH Ha IPOMEKYTKE

30

Jluneiinas, KBagpaTuyHas U JpOOHO-
nuHeitHas GyHKIUU

31

9J'IeMeHTapH0€ HUCCIICAOBAHUEC U ITIOCTPOCHUC

rpauKoB 3TUX QYHKLIUH

32

QHCMCHTapHOG HCCIICA0OBAaHUC U IIOCTPOCHUC

rpauKoB 3TUX QYHKLIUI

33

Crernens ¢ LIEJIBIM MOKazaTeneM. buHnom




Hrrotona

Crerens ¢ LICJIBIM MOKa3aTeleM. bunom

34 Herorona

35 CrenenHas GyHKIHS ¢ HATYPAJIbHBIM U
nenbiM rmokaszarenem. E€ cBoiicTBa u rpaduk

36 Kountponsnas pabora: "Crenennas
¢yukuus. E€ cBoiictBa u rpaduk”

37 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €r0 CBOMCTBA

13 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUIH,
COJIepKaluX CTENEeHH U KOPHU

40 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIEpXKAIIUX CTEIIEHU U KOPHU

A1 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIepXKalIUX CTEIIEHU U KOPHU
Hppaunonansusie ypaBHeHHs. OCHOBHBIE

42 METO/Ibl PEHICHUS] UPPALIMOHATBHBIX
ypaBHEHUH
Uppaumnonansusie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl PELICHUSI UPPALIMOHATIBHBIX
ypaBHEHUH
Uppaumnonansusie ypaBHeHHs. OCHOBHBIE

44 METO/IbI PELICHHS] UPPALUOHAIBHBIX
yYpaBHEHUH

45 PaBHOCUIIBHBIE TIEPEXO/BI B PEILICHUU

UppalMOHAIbHBIX YPaBHEHUN




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 HppalMOHAIIbHBIX YPABHEHUM

A7 PaBHOCHIIBHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHAJIbHBIX YPaBHEHUM

43 PaBHOCHIIbHBIE TIEPEXO/IBbI B PELLICHUU
HppalMOHAIIbHBIX YPaBHEHUM
CpoiicTBa u rpaduK KOpHSI -0l CTENEeHU

49 KaK (yHKIIMH OOpaTHOU CTETEeHHU C
HaTypaJIbHbIM MOKa3aTesieM
CpoiicTBa U rpaduK KOpHS N-Oi CTENEeHU

50 KakK (yHKIIMH OOpaTHOU CTETICHH C
HaTypaJIbHbIM MOKa3aTesieM
KonTponsnas pabora: "CBoiicTBa u rpaduk

51 KOpHS n-0i creneHu. MppanuoHanbHbie
ypaBHEeHUS"

50 CreneHb ¢ pallMOHAJIBHBIM MOKA3aTEIEM U
e€ CBOMCTBA

53 CreneHb C pallMOHAJIBHBIM MOKAa3aTEIEM U
e€ CBOICTBA

54 CreneHb C pallMOHAJIBHBIM MOKAa3aTEIEM U
e€ CBOICTBa

55 [TokazarenpHas ¢yHKIINA, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN A5
pEelIeHNs ypaBHEHUI

57 Hcnonb3oBanue rpadguka GyHKIMM 115
pelIeHNs ypaBHEHUI

58 Iloka3zarenpHble ypaBHeHUsA. OCHOBHBIE




MCTOJbI PCIICHHUA MMOKA3ATCIIbHBIX
YpaBHEHUI

[Toka3zarenbubie ypaBHeHUs. OCHOBHbBIE

59 METO/1bl PEIIEHUSI T0KA3ATEIbHBIX 1
YpaBHEHUI
[Toka3zarenbubie ypaBHeHUs. OCHOBHbBIE

60 METO/1bl PEIIEHMSI T0OKA3aTEIbHBIX 1
YpaBHEHUU

61 KonTponsnas pabora: "[lokazarenpHas |

k. [Toka3zaTenbHble ypaBHEHHUSA"
VH

62 Jlorapudm uucna. CoiicTBa orapugpma 1

63 Jlorapudm uucna. CoiicTBa orapupma 1

64 Jlorapudwm uncna. CoiicTBa Jorapupma 1

65 JlecsaTHYHBIC W HATYpATbHBIE JTOTAPU(MBI 1

66 JlecsaTHYHBIC W HaTYpaTbHBIE JTOTAPU(MBI 1

67 [IpeoOpazoBaHue BBIPAKEHUM, COACPKAITUX |
sorapudmbl

68 [IpeoOpa3oBanue BEIpaKEHUH, CoAepIKALIUX |
sorapudmsl

69 [IpeoOpa3oBanue BhIpaKEHUH, CoAepIKALIUX |
sorapudmel

70 Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U |
rpaduk

7 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U 1
rpaduk

7 Hcnonb3oBanue rpaduka GyHKIUN A5 |

pelIeHNs ypaBHEHUI




Wcnonb3oBanue rpaduka GyHKIUN A5

73 peuieHus ypaBHEHUN
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

74 METO/1bl pelIeHUs] JJorapu(PMUUECKUX
YpaBHEHUI
Jlorapudmrueckue ypaBHeHuss. OCHOBHBIE

75 METO/1bl peIIeHUs] Jorapu(PMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

76 METO/IbI pelIeHHs] Jorapu(PpMUIecKux
YpaBHEHUU

77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
Jorapu(PMUIECKUX ypaBHEHUN

73 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHM

79 KonTtponsnas padota: "Jlorapudmuaeckas
¢dbynaknus. Jlorapudpmudeckue ypaBueHus"

20 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YHICIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YHICIIOBOTO apryMeHTa

2 ApKCUHYC, QpKKOCHHYC M apKTaHT'€HC
YHICIIOBOTO apryMeHTa

23 ApKCUHYC, apKKOCHHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

84 OTIPEEIIEHNE TPUTOHOMETPUUECKHUX

(GyHKIUI YUCIOBOTO apryMeHTa




Tpuronomerpuueckas OKpyKHOCTb,

85 ompe/ieJICHuE TPUTOHOMETPUUECKHUX 1
(GYHKIMH 9UCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI 1

87 OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYITBI 1

88 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI 1

90 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX |
BBIpKCHUH

91 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIpKCHUH

9 [IpeoGpa3oBaHKe TPUTOHOMETPUUECKUX 1
BBIpKCHUH

93 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX |
BBIPAKECHUH

94 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUI 1

95 Peurenne TpuroHoMeTpUYECKUX YpaBHEHUN 1

96 Peurenne TpuroHoMeTpUYECKUX YpaBHEHUI 1

97 Peurenne TpuroHoMeTpUYECKUX YpaBHEHUN 1

98 Peurenne TpuroHoMeTpUYECKUX YpaBHEHUI 1

99 Peienne TpuroHoMeTpUYECKUX YpaBHEHUI 1

100 Pelienne TpuroHoMeTpUYECKUX YpaBHEHUI 1
KonTponsHas pabora:

101 "TpUroHOMETPUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPUUECKUE ypaBHEHUS"

102 [TocnenoBaTeabHOCTH, CIIOCOOBI 3a1aHUS |

nocliegoBaTeibHOCTEl. MeTon




MaTEMaTHYECKON MHIYKLIMU

MOHOTOHHBIE U OTpaHU4YCHHBIC

103 nocieaoBarenbHOCTH. McTopus ananuza
0ECKOHEYHO MaJIbIX

104 ApudpmeTrrueckasi mporpeccus

105 I'eomerpuueckas nmporpeccust

106 BbeckoHneuHo yObIBaroIiasi reoMeTpudeckas
nporpeccust

107 Cymma OeckOHEYHO yObIBaroIen
reOMEeTPUYECKOM Mporpeccuu

108 JIMHEHBIN ¥ SKCIOHEHIIMATIBHBIA POCT.
Yucno e. @opmyrna CI0KHBIX MPOLIEHTOB

109 JIMHEHBIN ¥ SKCIOHEHIIMATIBHBIA POCT.
Yucno e. @opmyna CIOKHBIX MPOLEHTOB

110 Hcnonp30BaHue Nporpeccuy Juisl peleHus
peanbHBIX 33/1a4 MPUKIAJTHOTO XapaKTepa

11 KonTpombHas pabora:
"I[locnenoBaTenbHOCTH U Mporpeccuu’

112 HenpepsiBHBbIC PYHKIIMHK ¥ UX CBOWCTBA

113 Touka pa3pbiBa. ACUMIOTOTHI IPapUKOB
byHKIMII

114 CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX Ha
OTpe3Ke

115 CBoiicTBa (hyHKIIMI HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTo1 MHTEPBAJIOB [ PELICHMUS

HCPAaBCHCTB




MGTOI[ HUHTCPBAJIOB JIA PCHICHUS

117
HEPABEHCTB

118 MeTto1 UHTEPBAJIOB JUIsl pELIEHUS
HEPABEHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GYHKIMH 1S pereHus 3a1a4

120 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GbyHKIMM 115 pereHus 3a1a4

121 IlepBast 1 BTOpas IpoOU3BOIHEIE KON

VH

122 Onpenenenue, reOMETPUIECKUN CMBICIT
MPOU3BOJHOM

123 Omnpenenenue, GU3NIECKUAN CMBICTT
MPOU3BOJHOM

124 VYpaBHEeHHE KacaTeIbHOU K TpaduKy
byHKIIN

125 VYpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIUH

126 [IpousBoIHBIE 2JIEMEHTAPHBIX (QYHKIIHMA

127 [TpousBoiHbIE IEMEHTAPHBIX (DYHKITHI
[IpousBoiHass cyMMBbI, IPOU3BEACHUS

128 ’ ’
YaCTHOTO U KOMIO3UINH (DYHKIUI
[IpousBoiHass cyMMBbl, IPOU3BEACHUS

129 ’ ’
YaCTHOTO U KOMIO3UIHNH (DYHKIUI

130 [IpousBoiHasE CyMMBbI, IPOU3BENCHUS,
YaCTHOTO U KOMIMO3HUIINH (DYHKITUI

131 KonTtponsHas padota: "[IponszBoanas”

132 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs




3HaHui: "YpaBHeHus"
133 [ToBTOpEHue, 06001IeHNE, CHCTEMATH3AIUS |
3HaHui: "Oyakuun"
134 Wrorosas koHTposibHas paboTa 1 1
135 Wrorosas koHTposibHas paboTa 1 1
136 HOBToPeHHe, 000011eHHe, cUuCTEMAaTHU3aIUs |
3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

Ne i/t

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoibHbie
padoThbI

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

[IpuMeHeHne nmpon3BOIHOMN K
HCCIEeI0BAaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
U OKCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIEeI0OBAaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
U 9KCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
UCCIIEIOBaHUIO (DYHKIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI

[IpumeneHnre mpou3BOIHOM K
HCCle0BaHuIO (YHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

[Ipumenenre mpou3BOIHOM K
UCCIEeI0BaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

[IpumeHeHne MPou3BOIHOM K
UCCIEeI0OBAaHUIO (DYHKIIMI HAa MOHOTOHHOCTh
U DKCTPEMYMBI

Haxosxnenne HanOoJIbIIero u
HaMEHBIIET0 3HaYeHUs HelIPepPhIBHOM
(GyHKIMU Ha OTpe3Ke

HaxoxaeHue HanOOJIBIIEr0 U




HaVMEHBIIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMU HAa OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMHU Ha OTpe3Ke

10

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(yHKIIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HAYEHUS HEeMTPEPHIBHON
(YHKIIMH Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPBHIBHON
(hyHKIIMM Ha OTpe3Ke

13

[IpumeneHnne Tpou3BOIHOM JIst
HaxO0JKJICHUS HAMITYUIIIEro PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

14

[Ipumenenne Tpou3BOIHOM JIst
HaxO0JKJICHUS HAMITYYIIIErO 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
mpolecca, 3a1aHHOTO GopMYIIOH UITH
rpadpukom




17 Komnozunus GyHKImii

18 Komnozunus GyHKImiz

19 Komnozunust GpyHKImiz

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJMHATHOM MJIOCKOCTH

o1 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

” KonTponsnas pabora: "MccnenoBanue
(GYHKIMI ¢ TOMOIIBIO TPOU3BOTHOM"

o [lepBooGpa3Hasi, OCHOBHOE CBOWMCTBO
epBOOOpPa3HbBIX

24 [TepBooOpa3zHbIe FIeMEHTAPHBIX (YHKITUH.
[IpaBuna HaxoXIeHMS TEPBOOOPA3HBIX

)5 [TepBooOpa3zHbIC AIeMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XAEHUS TEPBOOOPA3HBIX

26 Huterpan. ['eomeTpuyueckuii cCMbICTT
UHTerpaia

7 Brruncnenue onpenenéHHOro uHTErpaia mno
dhopmyne Herotona-JleliOnua

)3 Brruncnenue onpenenéHHOro HHTErpaia mno
dbopmyne Herorona-Jlelibuua

29 [IpumeHeHre uHTerpana st HAXOXKACHUS
IonaAed mioCKux QGuryp

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

31 [Tpumeps! perienuit tuddepeHnaIbHbIX

yYpaBHEHUH




[Tpumeps! pemenuii qudQepeHInaIbHBIX

32 .
ypaBHEHUI
MaremaTuyeckoe MOAEIUPOBAHUE

33 peabHBIX MPOIIECCOB C MOMOIIIBIO
maddepeHnnanbHbIX ypaBHEHUH

34 KonTtponsHas padora: "[lepBooOpazHast u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIHH, UX
CBOMCTBaA U rpaduku

36 TpuronomeTpuyeckue GyHKIHHA, UX
CBOMCTBa U rpapuku

37 TpuronomeTpuyeckue GyHKIHHA, UX
CBOMCTBaA U rpapuku

18 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C MOMOUIBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUIECKHUX

41 YpaBHEHUH C IOMOLIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
O160p KOpHEIH TPUTOHOMETPUUECKHIX

42 YPaBHEHUH C IOMOLIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pewrenne TpuroHOMETpUYECKUX

44
HEPABEHCTB

45 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

46 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB

47 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB
Kountponsnas pabora: "I'paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIUA.
Tpuronomerpuyeckre HepaBeHCTBA"

49 OcCHOBHBIE METO/IbI PEILICHUS
II0Ka3aTeIbHBIX HEPABEHCTB

50 OcCHOBHBIE METOBI PEILIECHUS
II0Ka3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PEILICHUS
II0Ka3aTeIbHbIX HEPABEHCTB

57 OcHOBHBIE METOBI PEILICHUS
II0Ka3aTeIbHbIX HEPABEHCTB

53 OcHOBHBIE METOBI PEILICHUS
norapu(pMUUECKUX HEPABEHCTB

54 OcHOBHBIE METOBI PEILICHUS
Jorapu(pMUUECKUX HEPAaBEHCTB

55 OcCHOBHBIE METO/IBI PEILIEHUS
norapu(pMUUECKUX HEPABEHCTB

56 OcHOBHBIE METO/IBI PEILIEHUS

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




OcHoBHEIC MCTOAbI PCIICHUS

37 UppanroHAIBHBIX HEPABEHCTB
53 OCHOBHBIE METO/IBI PEIICHUS
UppaIOHATLHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IbI PEIICHHS
UppaIOHATEHBIX HEPABEHCTB
60 OCHOBHBIE METOIbI pEIICHUS
MppaIOHATEHBIX HEPABEHCTB
61 I'padrueckre METOIBI peleHHS
MppaMOHAIEHBIX YPaBHEHHN
& I'padrueckre METOIBI peIICHHS
MppaIMOHAIEHBIX YPaBHEHHN
63 I'padrueckre METOIBI pereHHS
[I0Ka3aTeJbHbIX YPaBHEHUH
64 I'paprueckue MeTObl pelIeHUs
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'padrueckue MeTobl peleHus
norapu(pMUUECKUX ypaBHEHUIN
66 I'padrueckue MeTobl peleHus
Jorapu(pMUUECKUX HEPABEHCTB
67 I'padrueckue MeTo bl peLieHus
norapu(pMUUECKUX HEPABEHCTB
I'padrueckue MeTo bl peLieHNs
68 MOKa3aTeNbHbIX U JIOTapu(PMUIECKUX
YpaBHEHUH
I'padrueckue MeTo bl pelieHUus
69 MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX

yYpaBHEHUH




70

I'padmyeckue MeTobI pemeHus
MOKAa3aTeIbHBIX U Jorapu(PMUIECKUX
HEPAaBCHCTB

71

I'padrueckre METOIBI pelIeHUS
[I0KAa3aTeIbHbIX U JIOrapu(pMUUECKuX
HEPaBEHCTB

72

KonTponsnas pabora: "UppannoHaibHele,
MOKa3aTeabHbIE U JIOTapupMUUECKHe
HepaBeHCTBa"

73

KommiekcHbie uncia. Anredpanyeckas u
TpUTroOHOMETpHUecKas (HOPMBI 3aIUCU
KOMIUIEKCHOTO YHCIIa

74

KowmmnnekcHeie yncna. Anrebpandeckas u
TPUTOHOMETpHUYEcKask GOPMBI 3aIHCH
KOMIIJIEKCHOTO YHCIIa

75

ApubdmMeTrnueckne orneparuu ¢
KOMIUIEKCHBIMU YHCIIAMHU

76

Apudmernueckue ornepauu c
KOMILJIEKCHBIMU YHCIIAMU

77

I/I306pa}K€HI/IC KOMIIJICKCHBIX YHUCECJI Ha
KOOpI[HHEITHOfI IIJIOCKOCTHU

78

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

79

®opmyna Myaspa. Kopau n-oii ctenenu us3
KOMIUIEKCHOTO YHClia

80

®opmyna Myaspa. Kopau n-oii ctenenu us
KOMIUIEKCHOTO YHCJIa

81

HpI/IMeHeHI/Ie KOMILJICKCHBIX YHUCEI I




penieHus pU3NIECKUX ¥ T€OMETPUICCKUX
3a1a4

KonTtponsnast padota: "KomruiekcHsie

82 \
qucia

83 HatypainbHble u nensle yncia

84 HarypanbsHble u nenbie yncina

25 [IpuMeHeHne npru3HAKOB JEIUMOCTH LIEITBIX
quCe

26 [IpuMeHeHne npru3HAKOB JEIUMOCTH LIEITBIX
qHUCe

87 [IpuMeHenne mpru3HAKOB JACITUMOCTH EITBIX
gucen: HOJl m HOK

28 [IpuMeHeHnne Mpru3HAKOB JACITUMOCTH EITBIX
yucen: HOJ u HOK

29 [IpumeHeHne NPU3HAKOB AETUMOCTHU LENbIX
YHCell: OCTATKH [0 MOYITIO

90 [IpumeHeHne MPU3HAKOB JAETMMOCTH IIEJIbIX
YHCell: OCTATKH [0 MOJYITIO
[IpumeHeHne MPU3HAKOB JAETMMOCTH IIEJIbIX

91 yucen: anroput™ EBkiuaa g pemeHus
3a/1a4 B LIETBIX YHCIaX

9 KontponbHas padoTa: "Teopus membx
yucen"
Cucrema ¥ COBOKYITHOCTb YPABHEHU.

93 PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI-
CJIe/ICTBUS

94 Cucrema ¥ COBOKYITHOCTh YPaBHEHHH.

PaBHOCHUIIBHBIE CUCTEMBI M CUCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEHN pallMOHAJIbHBIX YPABHEHUI

OCHOBHBIEC METO/IbI PEIICHHSI CUCTEM U
96 COBOKYITHOCTEW MPPaLlMOHATIBHBIX
YpaBHEHU I

97 OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEW MOKAa3aTEIbHbIX YPABHECHUI

98 OcHOBHBIE MCTOABI PECIICHUA CUCTEM U
COBOKYITHOCTEW MOKa3aTeIbHbIX YPABHECHUI

OCHOBHBIEC METO/IbI PEIICHHSI CUCTEM U
99 COBOKYITHOCTEH JIorapu(pMuueckux
YpaBHEHUU

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
100 COBOKYITHOCTEH JIoTapu(PMUIECKUX
ypaBHEHUU

[IpumeHeHne cucTeM K penieHuo
MaTeMaTHYeCKUX 3aa4 ¥ 3a7a4 U3

101 pa3IMYHBIX 00JIaCTEeH HAYKH U PEaTbHOU
KU3HU, HHTEPIPETALUs TOTyYCHHBIX
pe3yNnbTaToOB

[IpumeHeHre cucTeM K pPelIeHUI0
MaTeMaTHYeCKUX 3aa4 ¥ 3a7a4 U3

102 pa3nMYHBIX 00JaCTel HAYKH U peallbHOM
YKU3HU, UHTEPIIPETAlUs OJTYYSHHBIX
pe3ynbTaToOB

HpI/IMeHeHI/IC HCEPAaBCHCTB K PCHICHUIO
MaT€MaTUYCCKUX 3aJa4 U 3aJa4 U3

103




pa3nu4HbIX 007acTeil HAYKHU U PeabHOM
JKU3HU, UHTEPIIpETaLUs TOJTYy4CHHBIX
pe3yJIbTaTOB

KonTtponsHas padora: "CructeMbl
paluOHAJIbHBIX, UPppaAllMOHATIBHBIX

104 MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX
ypaBHeHUI"

105 PanvoHanbeHbIE ypaBHEHHUS ¢ TapaMeTpaMu

106 PanmonanbHbie HEpaBEHCTBA C
rnapaMmeTpamu

107 PanyoHaneHbIE CUCTEMBI € TapaMeTpamMu

108 WppatmonansHble ypaBHEHHUs, HEPaBEHCTBA
C mapamMeTpaMu

109 HppanmonanbHble CUCTEMBI C TApaMeTpaMu

110 [Toka3aTenbHble ypaBHEHUs, HEPABEHCTBA C
rapameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApaMeTpaMu

112 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C IapaMeTpaMu

113 Jlorapudmuueckue CUCTEMBI C
rnapameTpamu

114 TpuroHomeTpuueckre ypaBHEHUs €
rnapameTpamu

115 TpuroHomeTpuuecke HEPaBEHCTBA C
napaMeTpamu

116 TpuroHomeTpuyeCKue CUCTEMBI C
napaMeTpamu

117 ITocTpoenue u uccienoBanue




MAaTEeMaTHYECKUX MOJIENIEHN peabHbIX
CUTYalLMi C IOMOULIBIO YPABHEHUH C
rapameTpamu

[Toctpoenune u ucciaeaoBaHue
MaTEMaTHYCCKHUX MOIIGJIGﬁ PCAILHBIX

18 CUTYALMH C IOMOLIBIO CUCTEM YPAaBHEHUH C
rnapamMeTpamu
[TocTpoenune u uccaegoBaHue

119 MaTEeMaTHIECKUX MOJICIICH pealbHBIX
CUTYalllil C MOMOIIBIO CUCTEM YPABHEHUM C
rapamMeTpamu

120 KonTtponpHas padota: "3agauu ¢
napamerpamu’

121 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3HaHuil: "YpaBHeHus"

122 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3HaHuil: "YpaBHeHus"
[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS

123 3HaHuil: "YpaBHeHus. CUCTEMBI
ypaBHEHHI"

124 [ToBTOpenue, 06061IeHNE, cCCTEeMaTH3aIUs
3HaHnuii: "HepaBencrna"

125 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs
3Hanuii: "HepaBencrna"

126 [ToBTOpenue, 06001IeHNE, CHCTEMAaTU3ALINS
3HaHuii: "HepaBencrna"

127 [ToBTOpenue, 06001IeHNE, cCCTeMaTH3aIUs

3HaHui: "[IponsBoaHas u €€ npumeHeHue"




[ToBTOpEHue, 06001IeHNE, CHCTEMATH3AIUS

128 3HaHuii: "[IpousBoanas u e€ npumeHeHue" !
129 [ToBTOpEeHue, 06001ICHNE, CHCTEMATH3 AN |
3HaHuii: "[IpousBoaHas u e€ npumeHeHue"
130 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUS |
3HaHui: "MHTErpan u ero npumeHenue"
131 [ToBTOpEenue, 0600IIeHNE, CUCTEMATH3AIIHS |
3HaHui: "Oyakumun"
132 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS |
3HaHui: "OyHKIMn"
133 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHuil: "OyHKIMNK"
134 Wrorosas koHTposbHas paboTa 1 1
135 Hrorosas koHTpoJbHAs paboTa 1 1
136 HOBTOPGHI/IG, 0000111eHHEe, CHCTEMAaTU3aIH |
3HaAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10







YYEBHO-METOJIMYECKOE OBECIEYEHUE OGPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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