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IHOACHUTEJIBHASA 3AIIUCKA

YueOHbIii Kypc «Anrebpa W Hadada MAaTEMaTHYECKOTO aHallu3ay» SIBIIACTCA OJIHUM W3 HaubOoiee
3HAYMMBIX B [IPOrpaMMe cpenHero olmiero oopa3zoBaHusl, MOCKOJIBKY, C OZHOM CTOPOHBI, OH 00eCcIIeYrBaET
WHCTPYMEHTAIbHYIO 0a3zy Ui HM3YYEHHS BCEX ECTECTBEHHO-HAyYHBIX KYPCOB, a C JpPYroil CTOPOHBI,
dhopmupyeT ToruvIecKoe U aOCTPaKTHOE MBITIICHHE 00yJIalonuXcs Ha ypPOBHE, HEOOXOAMMOM IS OCBOCHUS
nH(OPMATUKH, OOIIECTBO3HAHUS, WCTOPHH, CIOBECHOCTH M JAPYruX AWCHUIUIMH. B paMkax IaHHOTO
y4eOHOro Kypca oOydaromuecsl OBJaJeBAIOT YHHBEPCAJIbHBIM SI3BIKOM COBPEMEHHOW HAyKH, KOTOpas
(hopMyTHpyET CBOM TOCTIKECHIS B MaTeMaTHIecKoi hopme.

Y4eOHbIid Kypc anreOpbl M Hadajd MaTeMaTHYECKOTO aHajIn3a 3aKIaJbIBA€T OCHOBY JJISl YCIIEUITHOTO
OBIIAJICHHS 3aKOHAMU (PU3UKHU, XUMHUH, OMOJIOTUY, TIOHUMAaHUS OCHOBHBIX TCHICHIIUN Pa3BUTHA YKOHOMUKHU
M OOIIEeCTBEHHON J>KW3HHU, IO3BOJIIET OPHEHTHUPOBATHCS B COBPEMEHHBIX ITM(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHIX, YBEPEHHO MCIOIB30BATh UX JUIS NalbHEUIIero 00pa3oBaHus U B TIOBCETHEBHON XKMU3HU. B TO
JKE BpeMsl OBIIAJICHHE a0CTPAKTHBIMU M JIOTUYECKH CTPOTUMH KOHCTPYKIMSMHU anreOpbl 1 MaTeMAaTHYECKOTO
aHanmM3a pa3BUBACT YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTbH, JIOKa3bIBaTh
YTBEPXKACHHUS C TIOMOILNBI0 HWHAYKIMHA M PacCykaaTh JCAyKTHBHO, MCIIOJIb30BaTh OO0OOIIEHUE W
KOHKPETH3AINI0, a0CTparupoBaHue W aHAIOTHIO, (POPMUPYET KPEaTHBHOE M KPUTHUIECKOE MBITIICHHE.

B xone m3ydyenuns yueOHOro Kypca «Anre0Opa W Hadaia MaTeMaTHYECKOTO aHAM3a» O00ydaroluecs
IoJIy4aroT HOBBIH OIIBIT PEeHICHUA NPHUKIAJHBIX 3aJad, CaMOCTOATCIBbHOI'O IMOCTPOCHHUA MATCMATHYCCKHUX
MOJIeTIell pealbHBIX CHUTYyalllid, HWHTEPIpPETAllMd TOJYYCHHBIX PEIIeHUH, 3HAKOMSTCSI C TpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpUpPOE, HAYKe M MCKYCCTBE, C BBIIAIONUMIUCS MaTeMaTHYECKUMH
OTKPBITUAMHU U UX aBTOPaAMMH.

Y4eOHsIi Kypc 001a1aeT 3HAYATEIHHBIM BOCIIUTATENEHBIM TTOTEHITAIOM, KOTOPBIA peaIn3yeTcs Kak
yepe3 y4eOHBIH MaTepuai, CIIOCOOCTBYIOMIMKA (POPMHPOBAHHWIO HAYYHOTO MHPOBO33PEHHUS, TaK W dUepes
cnenuduKy y4eOHOW JEATENBHOCTH, TPeOyIOmIeH MNPOJOIKUTEIBHON KOHICHTPAIlMM BHUMAHHMS,
CaMOCTOATCIIBHOCTH, AKKYPATHOCTHU U OTBECTCTBCHHOCTHU 3a HOJ'Iy‘IeHHBIfI pe3yJIbTaT.

B ocnoBe w™eromukm oOydeHus anrebpe W HadalaM MaTEeMaTHYECKOTO aHaim3a JICKHT
JEeSTeTbHOCTHBINA TPUHIIUT O0YICHHUS.

B crpykrype yuebHOro kypca «Anrebpa W Hadaima MaTeMaTH4eCKOTO aHajh3a» BbIIEIEHBI
CIIEIYIOIINE COMEPIKATEIBHO-METOINIECKIe JUHUU: «Yucna u BeIUUCIEHUS», «DYHKIMU W TpaQuKNy,
«YpaBHEHHUsI M HepaBeHCTBa», «Hauama maremartnueckoro ananuza», «MHOXecTBa M JOruka». Bce
OCHOBHBIE COJIEp)KaTeIbHO-METOIUUECKUE JTMHUHU U3YyUalOTCs Ha MPOTSHKEHUH JBYX JIET O0Y4YeHUs Ha YPOBHE
cpeaHero oOmero odpa3oBaHMsl, ECTECTBEHHO IOMOJHSA APYT APYra W MOCTENEHHO HACHIMIAsCh HOBBIMHU
TeMaMu W pasfenaMu. JlaHHBI y4eOHBI Kypc SBISETCS WHTETPATHBHBIM, TIOCKOJIBKY OOBETUHSIET B cede
colep)kaHHE HECKOJNBKHX MaTreMaTHYeCKMX AWCUUIUIMH, TakKuX Kak anrebpa, TPUTOHOMETpHS,
MaTeMaTHUYECKH aHajiu3, TEOpUs MHOXKECTB, MaTeMaTHdyeckas Joruka u napyrue. [lo mepe Toro kak
oOyuJaromniecst OBIaIeBal0T Bc€ Ooiiee MIMPOKMM MaTeMaTHYEeCKHM aIlapaToM, Y HUX IOCIENOBATEIHHO
(dhopMupyeTCsT M COBEPIICHCTBYETCS yYMEHHE CTPOUTh MATEeMAaTHYECKYI0 MOJENlb PEealbHOW CHTYallHH,
MPUMEHATh 3HAHWS, TOJYYCHHBIE IPH W3YYCHUH YYEOHOrOo Kypca, JUIsl PEIICHUS CaMOCTOSTEIbHO
chopMyTHPOBaHHONW MaTEeMaTHIECKON 3a1auH, a 3aTeM HHTEPIPETHPOBATH CBOI OTBET.

CopeprkarenpHO-MeTOANYECKas TMHUS «HuClIa M BRIYHMCICHIS 3aBepiiaeT (popMHUpoBaHHE HABBHIKOB
WCTIONB30BaHMUA JACUCTBUTENBHBIX 4YHCEN, KOTOpoe OBbUI0O HayaTo Ha YPOBHE OCHOBHOTO OOIMIEro
obpazoBanus. Ha ypoBHe cpegnero oOmiero o0pazoBaHusi oco0oe BHUMaHUE yremnsercs (HOpMHPOBAHHUIO
HAaBBIKOB PAIMOHAIBHBIX BBIYMCIEHHUH, BKIIOYAIOMINX B C€0S MCIOJB30BAHHME DPA3IUYHBIX (OPM 3aIHCH
YHUClla, YMCHHE JeJaTh NPUKHUIKY, BBINONHATH TPUOIMKEHHBIC BBIYUCICHUS, OIICHUBATH YHCIIOBBIC
BBIpQXCHHsI, paboTaTh C MaTEeMATUYCCKUMH KOHCTAaHTaMH. 3HAKOMbIE OOydYalomUMCS MHOXKECTBA
HATypaJIbHBIX, LENbIX, PAIIOHANBHBIX U AEHCTBUTEIBHBIX YUCEI OTIONHAIOTCS MHOKECTBOM KOMIUIEKCHBIX
yrcen. B KakIOM M3 3TUX MHOMKECTB PAaCCMAaTPUBAIOTCS CBONCTBEHHBIE eMy crieruduieckne 3agadu U
OTlepalluy: JCIEeHUE HAaleNno, ONEPUPOBAHUE OCTAaTKAMHU HAa MHOXKECTBE LENBIX 4YMCell, 0COOBbIe CBOWMCTBA
paIMOHANBHBIX W HWPPAIMOHANBHBIX YHCEN, apu(pMETHYEeCKHWe OIlepaly, a TakKe H3BJICUCHHE KOPHS
HATYpaJbHOW CTETIEHW Ha MHOXECTBE KOMIUIEKCHBIX uHcel. braromaps mocienoBaTelbHOMY PaclUIMPEHUIO
Kpyra HCIIOJIb3YEMBIX YHCEN W 3HAKOMCTBY C BO3MOXXHOCTSMHU WX MPUMEHEHUS JUISl PEIICHUS Pa3InIHbIX
3a51a4 (hOpMUPYETCS PECTABICHUE O €IMHCTBE MATEMATUKH KaK HAYKU M €€ POJIK B TIOCTPOCHUU MOJIEIICH
peaTLHOTO MHpPA, IMMHPOKO MCITIOIB3YIOTCS 0000IIeHNE U KOHKPETH3AIIHS.

Jluang «YpaBHEHUS W HEPABEHCTBA» pealn3yeTcs] Ha TPOTSDKEHWH BCero oOydeHHWs Ha YpPOBHE
cpeaHero obmero oOpa3oBaHMA, IOCKOJIBKY B KaXaoM pasfene [IporpaMmbl mpenycMOTPEHO peLleHHe
COOTBETCTBYIOIIMX 3a/1a4. B pe3ynbraTe 0oOydarommecs: OBIAJEBAIOT Pa3IMYHBIMA METOAaMHU DPEHICHUS



palMOHAaIbHbIX, UPPALIMOHAJIBHBIX, I0KA3aTEIbHbIX, JIOTapU(PMUUECKUX U TPUTOHOMETPUUECKUX YPAaBHEHUH,
HEpaBEHCTB M CHCTEM, a Takxke 3a7ad, coiepkamux mnapamerpbl. IlodydeHHble yMeHUS LIMPOKO
WCTIONB3YIOTCS [IPU UCCIEN0BaHUH (PYHKIMI C TIOMOIIBIO TPOU3BOJHOM, MIPU PELICHUH TPUKIIAAHBIX 3a/1a9 U
3aJa4 Ha HAaXOXKJCHHE HAaMOOJNBIINX W HAMMEHBIIMX 3HAYeHUH QyHKUuH. JlaHHas copepKaTeiabHasi JTHHUSL
BKJIIOYaeT B cedd Takke (GopMHpoOBaHHME YMEHHH BBINONHATH pacdETsl 1Mo (opMmynnam, IpeoOpa3oBaHU
palMOHAIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKXKe BBIPAXKECHUH, colepKalux
crerieHn W Jorapudmel. brnaromaps u3ydeHuro anreOpanveckoro Mmarepuana MPOUCXOOUT JAalbHeHiee
pasBUTHE AalNTOPUTMHYECKOTO H aOCTPaKTHOTO MBIIUICHUS OOydarommxcs, (QOpPMUPYIOTCS HaBBIKH
JIelyKTUBHBIX PACCYXJIEHH, paboThl C CHMBOJIHBIMH ()OpMaMH, TpEJICTaBICHUS 3aKOHOMEPHOCTEH W
3aBUCHUMOCTEH B BHJE PAaBEHCTB M HEpaBeHCTB. AnreOpa mpemiaraeT 3()(eKTHBHbIE MHCTPYMEHTBI IS
pelIeHHs MPaKTUYECKUX U €CTECTBEHHO-HAYUHBIX 3a/1a4, HAarJISAHO AEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
s3bIKa HAYKH.

ConepxarenpHo-MeTonnueckas JuHUA «DPYyHKIUM W TrpaduKu» TECHO MEpeIuieTaeTcsi ¢ APYTHMU
JUHUASMH Y4eOHOTO Kypca, IIOCKOJIBKY B KaKOM-TO CMBICIE 3aHaéT IOCIEN0BATEIbHOCT H3YUCHUS
MaTepuana. M3ydeHue cTerneHHOH, MoKa3aTeNbHON, Jorapu(MHUIecKOi U TPUTOHOMETPHUECKUX (PYHKIIH,
WX CBOWCTB ¥ IpaMKOB, UCIIONL30BaHNE QYHKIUHA Ul PEIICHUS 3a/1a4 U3 APYTHX Y4eOHBIX MPEAMETOB U
peanbHOM XU3HH TECHO CBS3aHO KaK C MaTeMaTHYECKUM AaHAIW30M, TaK U C PELICHHEM ypaBHEHUH WU
HepaBeHCTB. [Ipu 3TOM OOJbIIOe BHUMaHWE yJenseTcs (OPMUPOBAHHMIO YMEHHsSI BBIpaXkaTh (OpMyIaMu
3aBUCUMOCTU MECXKAY pa3IMYHBIMU BEJIMYUHAMH, UCCJIICA0BATH MMOJTYYCHHEBIC ®YHKHHH, CTPOUTH UX I‘pa(bI/IKI/I.
Marepuan 3TOH coJep)KaTeNbHON JIMHUM HalelleH Ha pPa3BUTHE YMEHHH M HaBBIKOB, IO3BOJISIOLIMX
BBIp@XaTh 3aBUCHMOCTH MEXAY BEJIMYMHAMHU B Pa3jIYHON (opme: aHATUTHYECKOH, rpaduueckod u
cioBecHOi. Ero m3ydeHuwe crnocoOCTBYyeT pa3BUTHIO AITOPHUTMHYECKOI'O MBIIUICHUS, CHOCOOHOCTH K
0000IIEHHIO U KOHKPETU3ALNH, HCIIOJIb30BAHUIO aHAJIOTHI.

ConepxarenbHas nuausa «Havana MaTeMaTHYECKOTO aHaIKM3a» MO3BOJISIET CYIIECTBEHHO PACLIMPHUTH
Kpyr Kak MaTeMaTH4YeCKHX, TaK M MPUKIAJHBIX 3a/]a4, JOCTYNHBIX OOydJaromuMcs, TaKk Kak y HHX
MOSBIISIETCSL BO3MOXKHOCTh CTPOHUTh TpadUKU CIOXKHBIX (DYHKIUH, OINpeneNsTh WX HauOOJbIINEe |
HaNMEHBIINE 3HAYEHUs, BBIUYMCIATH IUIOMAAN (GUIyp U OOBEMBI Tell, HAXOOUTh CKOPOCTH U YCKOPEHUS
nponeccos. JlaHHas copepKaTeabHas TMHUS OTKPHIBAET HOBbIE BOBMOYKHOCTH ITOCTPOCHUSI MAaTEMaTHYECKUX
MO}ICJICﬁ PCAJIbHBIX CHTyaHHﬁ, IMO3BOJISICT HAXOJUTHh HAWITy4dlICC PCIICHHUC B MNPHUKIAAHBIX, B TOM YHUCIIC
COLMANIbHO-9KOHOMHUECKHX, 3a/adyax. 3HAaKOMCTBO C OCHOBAMH MAaTe€MaTH4eCKOro aHaju3a CII0OCOOCTBYET
Pa3BUTHIO aOCTPAKTHOTO, ()OPMATIBHO-IOIMYECKOTO M KPEaTHBHOTO MBILIUICHHS, (POPMHUPOBAHUIO YMEHUH
pacmo3HaBaTh MPOSBJICHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE W McKyccTBe. O0ydarommecs y3HaOT O
BbIAAIOIIUXCA PE3YyJIbTaTax, MOJYYCHHBIX B XOA€ Pa3BUTHA MATCMAaTUKH KaK HAYKHU, 1 06 HX aBTOpax.

ConepxarenpHO-MeToAn4ecKas JTMHUA «MHOXKECTBA U JIOTUKA» BKJIIOYACT B CE0S SIIEMEHTHI TEOPHU
MHOXECTB M MaTeMaTH4eCKOH JOTMKU. TeopeTHKO-MHOKECTBEHHBIE TMPEACTABICHUS MPOHU3BIBAIOT BECh
KypC LIKOJIBHOM MaTeMaTUKHU U TIpeAJiaraloT Hanboiee YHUBEPCATBHBIN S3bIK, 00BEINHSIONINI BCEe pa3aeibl
MaTEMaTHKH U €€ MPUIOKEHUH, OHHU CBA3BIBAIOT Pa3HbIe MATEMAaTHUCCKHE JUCLUILIMHBI U UX MIPUIIOKCHUS B
eanHoe nenoe. [103ToMy Ba’kHO JaTh BO3MOKHOCTH O0y4YarOLIeMycs IOHUMAaTh TEOPETUKO-MHOKECTBEHHBII
SI3BIK COBPEMEHHOM MaTeMaTHKH M HMCIOJB30BaTh €ro AJISl BBIPAKEHUS CBOMX MbICHeH. JpyruM BaskHBIM
IIPU3HAKOM MAaTE€MaTHKH KaK HAyKH ClelyeT NPHU3HATh CBOMCTBEHHYIO €H CTpOrocTh OOOCHOBAaHUM H
CIIEZIOBAaHME ONpPENECNEHHBIM MpaBWjaM IIOCTPOEHUS JO0Ka3aTeNbCTB. 3HAKOMCTBO C 3JIEMEHTAMH
MaTeMaTHYECKON JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JOTMYECKOTO MBIIUICHHS 00yYaroImuXcsl, MO3BOJISET UM
CTPOUTH CBOM PACCYXACHUs HAa OCHOBE JIOTHUECKHX MPaBHJi, GOPMHUPYET HABBIKK KPUTUYECKOTO MBILICHHS.

B yuebHom kypce «Anrebpa M Hadajsa MaTeMaTHYECKOI'O aHAJIM3a» IPUCYTCTBYIOT OCHOBBI
MaTEeMaTHYECKOTO MOJCIMPOBAHHS, KOTOpBIE MPH3BaHbI CHOCOOCTBOBaTh (YOPMHUPOBAHUIO HABBIKOB
MOCTPOCHHUST MOJIENIEH peabHBIX CUTYalluid, UCCIeIOBaHUS ATHX MOJENeH ¢ MOMOLIBIO anmapara anreOpsl U
MaTEeMaTHUYECKOI'0 aHaIKu3a, MHTEPIIPETalluu ITOJIy4YeHHBIX Pe3yJIbTaToB. Takue 3aaHusl BIUICTEHbl B KaXKIbII
U3 pa3fiesioB MPOrpaMMBbl, IIOCKOJIBKY BEChb MaTepuai y4eOHOro Kypca IIMPOKO UCIOIb3YeTCs s PELIeHUs
NpUKIAAHBIX 3ajad. [Ipu pemeHur pealbHBIX MPAKTHYECKUX 3aJad oOydaromecs pa3BHBAIOT
Ha0JII01aTEeIbHOCTh, YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HMCIIOIb30BATh aHAJIOTHIO,
0000IIaTh W KOHKPETH3UPOBaTh mpodieMy. JleaTenbHOCTh MO (OPMHUPOBAHUIO HABHIKOB DEIICHUS
MPUKIAIHBIX 3a]lad OpraHu3yeTcs B Mpollecce M3YYEHHUs] BCeX TeM y4eOHOro Kypca «Anrebpa W Hauaia
MaTEeMaTHYECKOT'O aHaIH3a».

Ha m3ydenne yueOHOTO Kypca «AnreOpa n Hayajla MaTeMaTUYECKOTO aHAJIM3a» OTBOAUTCS 272 yaca:
B 10 ximacce — 136 wacos (4 gaca B Henenio), B 11 kiracce — 136 gacoB (4 4aca B HEJIEIIO).



COJEPKAHUE OBYYEHUSA
10 KJIACC

Yucsa 4 BbIYUCTCHUSA

Pamonanpapie  umcia. OOBIKHOBEHHBIE W JICCSATHYHBIE JpOOW, TIPOLICHTHI, OECKOHEYHbIC
nepuoandeckue Apodbu. [Tpumenenune npoOeit U MPOIEHTOB /IS PeISHUs MPUKIAJIHbBIX 3a/1a4 U3 PAa3INIHBIX
OTpacieil 3HaHUH U peaJbHOU KU3HH.

JleiicTBUTEIbHBIC YKCIa. PalMoHalbHbIE ¥ HUppallMOHANIbHBIC YKCiia. ApU(PMETUIECKUE ONepaluu ¢
NEHCTBUTEIBHBIMU YHUCIaMH. MoJynb NEeHCTBUTENBLHOIO 4YHCIa W ero cBoiictBa. [IpuOmmkéHHBIC
BBIYHMCIICHHUS, [IPABUJIA OKPYTJICHUS, IPUKUAKA U OLIEHKA pe3yIbTaTa BEIYUCICHUM.

CreneHb ¢ HejibIM nokasateneM. bunom Hetorona. Mcmonb3oBaHue momxofsiiel GopMbl 3amucu
JEUCTBUTEIBHBIX YHCEN AJI PEIICHUS] MPAKTUYECKUX 3a]a4 U PEACTABICHUS JaHHBIX.

ApudmMeTnueckii KOpeHb HATYpaIbHOM CTETIEHH U €r0 CBONCTBA.

Cremnenp ¢ parmoHaIBLHBIM ITOKAa3aTEIeM U €€ CBONCTBA, CTETICHD C JICHCTBUTEIHHBIM ITOKa3aTEeIICM.

Jlorapugm umcia. CporicTBa jorapudma. JlecATHUHBIC U HATYpaIbHbBIC JIOTAPU(PMBI.

CuHyC, KOCUHYC, TAaHT€HC, KOTAHI'€HC YKCJIOBOTO apryMeHTa. APKCUHYC, ApDKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa.

YpaBHeHNs M HEPAaBEHCTBA

ToxnecTBa W TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOpEHb ypaBHEHWs. PaBHOCHIIBHBIC
YpaBHEHUS U ypaBHEHUA-cleACcTBUS. HepaBeHCTBO, pellieHne HEPABEHCTRA.

OCHOBHBIC METOJbI pEIICHUS IIeJIbIX W JPOOHO-pAl[MOHAIBHBIX YpPAaBHEHUH M HEPaBEHCTB.
MHorouneHnsl 0T OJHON nepeMeHHOU. JleleHre MHOro4WwieHa Ha MHOrOWIEH ¢ ocTaTkoM. Teopema be3y.
MHorouneHsI ¢ nenbiMu kodddurmenramu. Teopema Buera.

[IpeobOpa3oBaHus YHCIOBBIX BHIPAKEHHH, COACPKAIINX CTEIICHH U KOPHU.

Hppammonansusie ypaBHeHUSI. OCHOBHBIE METO/IBI PEUICHUS UPPALMOHAIBHBIX YPAaBHEHUI.

ITokazaTenbHble ypaBHEHHs. OCHOBHBIE METObI PEIICHUS IOKA3ATENbHBIX YPABHEHUN.

[IpeoOpazoBaHue BRIPAKEHUIA, COMIEPIKAIINUX JTOTAPU(DMEL.

Jlorapudmuyeckue ypaBHeHHs1. OCHOBHBIE METO/IBI PELICHUS JIOTApU(PMUUECKIX YPaBHEHHH.

OcHoBHBIE TpuTOHOMeTpHueckne (opmynbl. [IpeoOpa3oBaHre TPUTOHOMETPHUYECKHUX BBIPAKCHHA.
PewieHre TpUroHOMETPUYECKUX YPABHEHUH.

Pemienue cucrem NUHEWHBIX ypaBHEHUH. MaTpuila CUCTEMBI JIMHEWHBIX ypaBHeHUH. Onpeaenureis
MaTpUIBl 2X2, €ro TeOMETPUYECKHUNA CMBICI U CBOWCTBA, BBIYUCICHHUE €r0 3HAYCHHS, IPUMCHCHUE
ONpEeeaUTeNs JUIsl PEIICHUSI CUCTEMBbI JIMHEWHBIX YpaBHEHMWH. PelleHne NpUKIagHBIX 33ad C MOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHeHHH. lccrnenoBaHme ™OCTPOEHHOW MOJAENM C IOMOIIBIO MaTpull U
ONPEAEIUTENCH.

ITocTpoeHrne MaTeMaTUYECKUX MOJENEH peanbHOW CUTYallMH ¢ MOMOIIBIO YPABHEHUN U HEPaBEHCTB.
IIpuMeHeHre ypaBHEHM W HEPaBEHCTB K PEUICHUI0 MAaTEMaTHYECKUX 3aJad M 3aJad M3 Pa3IMYHbIX
o0nacTeil HAyKU U peanbHON )KU3HU.

DYHKIUU ¥ TPpauKH

Oynknusa, crnocoObl 3amanus ¢yHKnud. B3anvuo obpatHple ¢yHKmmu. Kommosuius ¢yHKIHH.
I'padux Ppynxun. DnemeHTapHble Tpeodpa3zoBaHusl rpaduKoB HyHKINH.

OOnacTh oOIpeneneHus W MHOXECTBO 3HaueHuid ¢yHkumu. Hymum ¢yskium.  [IpomexyTtku
3HaKOMOCTOSTHCTBA. YUéTHBIC 1 HeuéTHbIe PyHKIMH. [leproamdeckue GyHKImH. [IpoMeKyTKH MOHOTOHHOCTH
¢dbysKIME. MakcuMymMbl ¥ MHUHUMYMBI (yHKIUM. HanOonbiiee W HauMeHbIllee 3HAYCHHS (DYHKIUU Ha
MIPOMEXKYTKE.

Jluneiinas, KBaapaTW4yHash W JpOOHO-TMHEWHas QYHKOIUW. OJIEMEHTapHOE WCCIEeOBAHUE W
MTOCTPOSHUE UX IPaPUKOB.

CrenenHast (byHKIUS C HATypaJbHBEIM W IETbIM MOKaszarenem. E€ coiicTBa u rpaduk. CBoicTBa U
rpaduK KOpHS N-0i CTENeHH Kak (yHKIIMU OOpaTHOM CTETICHH C HATYPaJIbHBIM MTOKA3aTeNIeM.

[NokazarenbHas u jorapudmudeckas GyHKIUHA, UX CBOHCTBA U rpaduku. Mcnonb3oBaHue rpaduKkoB
(GyHKUMH U1 peleHus] ypaBHEHUH.

TpuroHomMeTpudeckass OKpPYKHOCTb, OIPEACICHHE TPUTOHOMETPUYECKUX (PYHKIUHA YHCIOBOTO
apryMeHTa.

OyHKIMOHANIbHBIE 3aBUCHMOCTH B PEAJbHBIX IMpoleccax M SBICHUAX. ['padukud peanbHbIX
3aBUCUMOCTEH.

Havajna MaTeMaTH4eCKOro aHaIM3a



[TocnenoBarenbHOCTH, CTIOCOOBI 33JaHUS MTOCTIEAOBATENILHOCTEH. MeTo1 MaTeMaTHIeCKON HHTYKITHH.
MOHOTOHHBIE U OrPAHUYEHHBIE MTOCIIE0BATENBHOCTU. VICTOpHSI BOSHUKHOBEHUSI MAaTEMaTUUYECKOTO aHAIN3a
KaK aHaJin3a OECKOHEYHO MaJIbIX.

Apudmernueckass U TeoMeTpuueckass mporpeccud. beckoHeyHO YOBIBaroImasi TreoMeTpHYEcKasi
nporpeccusi. CyMma OECKOHEYHO  YOBIBAIOIIEH TE€OMETPHYECKOM  Tporpeccud. JIMHEHHBI U
SKCIOHEHUUANbHBIA pocT. Uncno e. dopMyna CHOXHBIX MHPoleHTOB. Mcmonb30BaHME MPOrpPECCHU i
pelIeHns peadbHbIX 33/1a4 MPHUKIJIaJHOTO XapaKTepa.

HenpepoiBable hyHKIMU 1 UX cBoicTBa. Touku pa3peiBa. AcuMNITOTH rpadukos Gyrkimid. CBoHCTBA
(YHKIMI HEMPEpBIBHBIX Ha OTpe3Kke. MeTo MHTEpBAJIOB IS pelIeHnsi HepaBeHCTB. [IpriMenenne cBOHCTB
HETPEPHIBHBIX QYHKIMIA AJIS peleHHs 3a1ad.

IlepBas u BrOpas mpousBoaHble (yHKUUH. OnpeneneHrne, reOMETPHUECKUA U (U3NUECKUA CMBICI
MPOU3BOHOMN. YpaBHEHHE KacaTeIbHOM K rpaduKy (YHKIIHUU.

[IpousBogubie anmeMeHTapHBIX GyHKUMi. Ilpon3BomHass CyMMBI, MPOW3BENEHHS, YAacTHOTO H
KOMITO3ULMN (QYHKLHUH.

MHo:kecTBa U JOTHKA

MHoecTBO, olepauy HajJ MHOKECTBaMH U UX cBoicTBa. {uarpammel Oitnepa—Benna. [lpumenenue
TEOPETUKO-MHOKECTBEHHOr0 anmnapara Jisi OlMCaHUs PealIbHbIX MPOIECCOB U SBJICHUMN, IPU PELICHUU 3a1a4
W3 IPYTHX YY9EOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOWCTBO MaTEeMaTHYECKOTO OOBEKTa, CJEJCTBUE, JOKa3aTeIbCTBO,
PaBHOCUJIbHBIE YPAaBHEHHUS.

11 KJIACC

Yucsia 1 BbIYMCTICHUS

HaTypaJ'IBHI)Ie U 1OeJabI€ 4Yuca. HpI/IMCHeHI/IC MNPU3HAKOB JCJIMMOCTH MLCJIbIX YUCEII, HaI/I6OJII)HII/II\/'I
oot genurens (manee — HOJI) u naumenbiee oOmiee kpatHoe (nanee — HOK), ocratkoB mo momyito,
anroputMa EBKITMaa i penieHnst 3a/1a4 B [ENbIX YHCTax.

Kommiekcuple umcna. AnreOpanmdeckas W TpPUTOHOMETpUYecKass (OPMBI 3alHCH KOMILIEKCHOTO
gyrcia. ApudMeTHdecKue onepanul ¢ KOMIUIEKCHBIMEH uHuciiamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha
KOOpAHHATHOH IiockocTH. @opmyrna Myaspa. KopHu n-oii cTeneHl U3 KOMIUIEKCHOro yucia. [IpuMenenue
KOMIUTEKCHBIX YHCET [T pelIeHus] GU3NIECKIX U TEOMETPHUECKUX 33]1a4.

YpaBHeHHs U HEPaBeHCTBA

Cucrema u COBOKYITHOCTb ypaBHCHI/II\/'I 1 HCPABCHCTB. PaBHOCHUIBHBIE CUCTEMBI U CHUCTEMbI-CJICACTBUS.
PaBHOCHITEHBIE HEPABEHCTBA.

Ot6op KOpHEH TPUTOHOMETPUYECKHX YPaBHEHHH C TOMOIIBIO TPHUTOHOMETPHUUECKOW OKPY>KHOCTH.
Pemrenue TpUroHOMETpHUUECKIX HEPABEHCTB.

OCHOBHBIE METO/IBI PEIICHHS TOKA3aTEeIbHBIX U JIOTapHU(PMIIECKUX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHN HPPALMOHATHFHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEMICHHUS CHCTEM U COBOKYIIHOCTEH palMOHANBHBIX, HWPPALUOHAIBHBIX,
MTOKA3aTEeNbHBIX U JTOTapA(PMUYECKUX ypaBHEHHH.

YpaBHEHNS, HEPAaBEHCTBA M CUCTEMEI C TTapaMeTPaMHU.

[IpuMeHeHne ypaBHEHUH, CUCTEM M HEPAaBEHCTB K PEUICHUIO MAaTeMaTHUECKUX 3ajad M 3a1ad H3
Pa3NUYHBIX 00JacTell HAYKH U peabHOM JKU3HH, HHTEPIIPETalus MOTYYEHHBIX PEe3yJIbTaTOB.

DyHKUMU U rpaduku

I'padux xomnosummm ¢yHkuuii. [‘eomerpuyeckme oOpa3bl ypaBHEHWH M HEpaBEHCTB Ha
KOOPAWHATHON TIOCKOCTH.

Tpuronomerpuueckue QyHKINH, UX CBOMCTBA U TPaQUKH.

I'paduueckre MeTobI pellicHUs] YpaBHEHHI M HEpaBEeHCTB. | padudeckne METOJbI pelleHNs 3aj1ad ¢
napaMeTpamHy.

UcnonpzoBanme rpadukoB (GyHKIWE A UCCIEAOBAHUS MPOIECCOB M 3aBUCHMOCTEH, KOTOpHIE
BO3HUKAIOT MIPH PEIIEHUN 3a/1a4 U3 IPYTHX YIEOHBIX PEAMETOB M PEATbHOM KU3HHU.

Hauyana MmaTeMaTH4YeCKOro aHAJIH3a

[Ipumenenne nTPOM3BOAHON K HCCIENOBAaHMIO (QYHKIMH Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxmenne HanOoIbIIero ¥ HAMMEHBIIIETO 3HAYCHUHA HEMTPEPHIBHON (DYHKITUH Ha OTPE3KeE.

HpI/IMeHeHI/Ie HpOPI?,BO,ZIHOI\/‘I IJId HaXOXIACHHUA HAWJIydIIeTro PCIICHUA B NPUKIAJAHBIX 3alaydax, I
OTIpeaeNICHUS CKOPOCTH U YCKOPEHHS IpoLecca, 3aJaHHOTO (opMyIIoi Hitl rpaduKoM.



[TepBooOpasHas, OCHOBHOE CBOWCTBO TEPBOOOpa3HBIX. llepBooOpa3HBIC AIEMEHTAPHBIX (DYHKITHIA.
[IpaBuna HaxXOXAEHHS TEPBOOOPA3HBIX.

Wuterpan. ['eomerpudeckuil CMBICT HHTErpana. BelYHCcICHHE ONpeAeNE€HHOr0 WHTETrpalia o
¢dhopmyne HeroTona-JIeiiOHuma.

[MpuMeHeHne uHTErpana Ui HAXOXKJCHUS IDIOMAAeH IIOCKUX (GUTYyp M 00BEMOB T€OMETPUIECKUX
TeI.

[Ipumepsr pemennii nuddepeHIMaTbHBIX ypaBHEHUH. MaTeMaTH4ecKoe MOJCIHPOBAHHUE PeaTbHBIX
MIPOIIECCOB ¢ TTOMOITEI0 MU pepeHITnaIbHBIX YPaBHCHUH.



ILTAHUPYEMBIE PE3YJIBTATBI OCBOEHMSI YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIN3A» (YIJIYBJIEHHBIU YPOBEHbB) HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaskaaHCKOro BOCIMTAHUS:

c(hOPMHUPOBAHHOCTh TPAXKITAHCKOHN MO3UIMK 00YUaIOIIerocs KaKk aKkTUBHOTO M OTBETCTBEHHOI'O 4JIeHA
pOCCcHiickoTO 00IecTBa, MpPEACTaBICHHE O MaTeMaTHYeCKMX OCHOBaX (YHKIIMOHHUPOBAHUS Pa3IUIHBIX
CTPYKTYp, SIBJCHHUH, NpouUeayp TIpPaKIaHCKOro oOmecTBa (BBIOOPBI, OMPOCHI W JPyroe), yMEHHUE
B3aMMOJIEHCTBOBATh C COLMATBLHBIMI HHCTUTYTAMH B COOTBETCTBUH € MX (QYHKIMSIMHU 1 Ha3HAUCHHUEM;

2) NaTPUOTHYECKOr0 BOCIIUTAHMA:

c(OPMHUPOBAHHOCTh POCCHICKON TIpaXTAaHCKOH HACHTHYHOCTH, YBOKEHUS K NPOLUIOMY U
HACTOSILEMY POCCUHCKONW MaTeMaTHKH, IECHHOCTHOE OTHOLICHUE K JOCTIKCHUSAM POCCUICKHX MAaTEMaTHKOB
U POCCHUIMCKON MAaTeMaTUYECKOM IIKOJIbI, UCTIOIb30BAHUE 3TUX JIOCTUKEHUM B IPYTUX HAyKaX, TEXHOJOTHSIX,
cepax 3KOHOMHKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

OCO3HaHHE JyXOBHBIX LEHHOCTEH PpOCCHHMCKOTO Haposa, CHOPMHPOBAHHOCTH HPABCTBEHHOI'O
CO3HaHHs, 3THYCCKOTO ITOBCACHUSA, CBA3AHHOIO C MNPAKTUYCCKUM IMPUMCHCHUCEM IIOCTI/I)KCHI/Iﬁ HayKu H
JESITeNbHOCTBIO Y4EHOT0, OCO3HAHHE JIMYHOTO BKJIA/Ia B IOCTPOCHHUE YCTOHYMBOTO OyIyIIero;

4) 3cTeTHYECKOT0 BOCITUTAHMS:

3CTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYas 3CTETHKY MAaTeMaTUYeCKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PELICHUI, pacCcyXICHUH, BOCHPUUMYHMBOCTh K MAaTEMaTHYECKHM AacCIEeKTaM Pa3IUYHBIX
BUJIOB HCKYCCTBA;

5) ¢puzuyeckoro BocnuTaHMs:

C(i)OpMI/IpOBaHHOCTI) YMCHHA NPUMCHATH MATCMATHUYCCKUE 3HAHUA B HUHTEPECAxX 3I0pPpOBOTO U
Oe3omacHoro oOpas3a >KH3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3I0POBBIO (310pOBOE IHTaHUE,
cOaaHCHPOBAHHBIN pEXUM 3aHATHA W OTIbIXa, peryjsapHas (u3mdeckas aKTUBHOCTB), (U3NYECKOE
COBCPIICHCTBOBAHUE IIPU 3aHATUAX CHOpTI/IBHO-O3I[OpOBI/ITCJII)HOI71 JCATCIIBHOCTBIO,

6) TPy10BOI0 BOCIIMTAHMSA:

TOTOBHOCTh K TpPYyHdYy, OCO3HaHHWE LIEHHOCTH TPYAOJIOOMs, HHTEpeC K pa3lIudHbM cdepam
npo¢eCCHOHANBHON NI TebHOCTH, CBSI3aHHBIM C MaTeMaTHKON U e€ NMPUIIOKEHHUSIMH, YMEHHE COBEpIIATh
OCO3HAHHBIN BLIOOp OyayIIel npoheCcCHu U PeaTu30BbIBATH COOCTBEHHBIC XKU3HEHHBIE TUIAHBI, TOTOBHOCTD U
CIIOCOOHOCTh K MaTeMaTHYeCKOMYy OOpa30BaHUIO W CaMOOOpa30BaHHWIO Ha TPOTSHKEHUM BCEH JKW3HH,
TOTOBHOCTh K aKTUBHOMY Y4aCTHIO B PELIEHUH MPAKTUYECKUX 33]]a4 MaTEMAaTHYECKON HalpaBICHHOCTH;

7) 3K0JI0rHYeCKOr0 BOCIMTAHUS:

c(hOpPMHUPOBAHHOCTb 3KOJIOTUYECKOW KYJIbTYphl, NOHUMAHUE BIMSHHUS COLMAIBLHO-3KOHOMHUYECKUX
IIPOLIECCOB HA COCTOSIHME IPUPOJHOW U COLMAJIbHOM Cpelpl, OCO3HAaHHE IJI00AJBHOIO Xapakrepa
9KOJIOTHUECKUX MpoOJIeM, OpHUEHTAlMs Ha MPUMEHEHHE MaTeMaTW4YeCKUX 3HaHWU AJs pelIeHus 3aiad B
001acTH OKpY’Karollell cpelbl, MIAHWPOBAaHHME IIOCTYNKOB M OLICHKM HX BO3MOJKHBIX ITOCIEICTBHH I
OKpY>Karollle cpeipl;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(OpMHUPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKU U
OOIIECTBEHHON IPAKTHKH, IOHUMAaHUE MAaTEeMaTHYECKOW HAayKH Kak c(epbl 4el0BEYECKOH NesTeIbHOCTH,
9TarnoB €€ pa3BUTHUS M 3HAUYMMOCTH IJISl Pa3sBUTHS LMBUIM3ALUH, OBJaJCHHE SI3BIKOM MaTeMaTHKH M
MaTeMaTHYECKOM KyNbTypOodl Kak CpEeACTBOM IO3HAHWS MHpPA, TOTOBHOCTh OCYIIECTBISATH IMPOEKTHYIO H
HCCIIE0BATEIbCKYIO IESITEIbHOCTh MUHAUBU YA bHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

IMo3naBaTebHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBbIe JJormyeckne JecTBHUA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC NPU3HAKA MAaTEMaTHYECKUX OOBEKTOB, TOHSTHMH,
OTHOIICHUH MEXIy MOHSTUSMH, (HOPMYIHPOBATH ONpEAETICHUS] TOHITHUH, YCTaHABIMBATH CYIECTBEHHBIN
MpHU3HaK Kiaaccu(UKAIMK, OCHOBAHUS )11 000OIICHUS U CPABHEHUS, KPUTEPUH IPOBOUMOI0 aHAJIN3A;

BOCHPUHUMATh, (POPMYIHPOBATH U IPEOOPA30BBIBATE CYXKACHUS: YTBEPAUTEIbHBIE U OTPHUIIATEIbHEIE,
eIIMHUYHBIC, YaCTHBIC B 00IIKe, YCIOBHBIC,



BBLIBIISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W NPOTHBOpeurs B (DaKTax, NaHHBIX,
HaOIIOJICHUSIX ¥ YTBEPXKACHUSAX, MIpejiaraTh KpUTEPHUH ISl BBISIBIICHUS 3aKOHOMEPHOCTEH 1 TIPOTHBOPEUHIL;

JenaTh BBIBOJBI C  HCIOJIB30BAHMEM 3aKOHOB  JIOTMKH, JCIYKTUBHBIX M  HHAYKTUBHBIX
YMO3aKJIIOUCHUH, YMO3AKITIOUCHHUM 110 aHAJIOTHH;

MIPOBOJNTH CAaMOCTOSITENIFHO JOKa3aTelIbCTBA MAaTeMaTHYECKHX YTBEpXKACHWH (TpsAMble M OT
MIPOTUBHOTO), BBICTPAaWBaTh AapryMEHTAIMIO, MPUBOAUTH IPHUMEPHl M KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CYXK/ICHUS U BBIBOJIBI;

BBIOHMpATH cTIOCO0 perieHns yueOHol 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILICHHUSI, BEIONPATh
HanOoJIee MOAXOASIINN ¢ YIETOM CaMOCTOSITEIIBHO BEIICIIEHHBIX KPUTEPHECR).

ba3oBble uccienoBaTe/ibCKUE AelCTBUSL:

HCIIONIb30BaTh BOIMPOCHI KaK HCCIEOBATEIBCKUI MHCTPYMEHT IMO3HAHUS, ()OPMYIHPOBATH BOIIPOCHL,
(UKCHUPYIOLIKE MPOTUBOpEUHEe, MPOOJIeMy, YCTaHABIHUBaTh MCKOMOE W JIaHHOE, (POPMHUPOBATh T'HIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULIKIO, MHEHHUE;

MPOBOJIUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIA 3KCHEPUMEHT, HCCJIECNOBAHUE IO YCTAHOBJICHUIO
OCOOCHHOCTEW MaTeMaTHYECKOro OOBEKTa, SBJICHUS, IPOLECCAa, BBISIBICHUIO 3aBUCHMOCTCH MEXKIY
00bEKTaMHU, SIBJICHUSIMH, ITPOIICCCAMU;

camMocCTosTeTbHO (hopMymupoBaTh O0OOOIIEHWsT © BBIBOABI 10 pe3yiabTaraM IMPOBEAEHHOTO
HaOJIIOJICHUS, KCCJCIOBaHMs, OIICHMBATh JIOCTOBEPHOCTh IOJYYCHHBIX PE3YJbTaTOB, BBIBOJAOB U
000011IeHMIA;

MIPOTHO3HPOBATh BO3MOXKHOE pa3BUTHE TpoIlecca, a TakKe BBUIBHTaTh MPEAIOIOKEHHS O €ro
Pa3BUTHU B HOBBIX YCJIOBHSX.

Pa6ora ¢ nndgopmanueii:

BBISBIIITH Ne(hUIIUTHI WH(GOPMAIUY, JTAaHHBIX, HEOOXOJUMBIX JJIsi OTBETA HA BOMPOC W IS PEIICHHS
3a/1a4w;

BBIOMpaTh WH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh H
HMHTEPIPETUPOBATh HH(POPMAIIMIO PA3IUUHBIX BUIOB U (OPM Mpe/ICTaBICHNUS;

CTPYKTYpPHpPOBaTh HWHGOPMAIMIO, MPEACTaBIATE €€ B pa3iudHBIX (opMax, WILTIOCTPUPOBATH
rpaduyecku;

OIICHMBATh HAJIEHOCTh HH(DOPMAIIUH TI0 CAMOCTOSTEIBHO CPOPMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHHKAaTHBHbBIE YHHBepCAJIbHbIE y4eOHbIe JeiCTBUA

OO0menue:

BOCTIPHHUAMATD U POPMYITUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSAMH U LIETISIMU OOILEHMS, SICHO,
TOYHO, TPAMOTHO BBIPa)KaTb CBOIO TOYKY 3PEHHUS B YCTHBIX M NMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS IO
XOJly peleHus 3a/1a4i, KOMMEHTHPOBATh MOMYyYEHHBIN pe3ybTaT;

B Xo/ie OOCYXIEeHHsI 3a/aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEeMbl, TPOOJIEMBI, pelIacMOi
3aJa4u, BHICKA3bIBaTh UJI€H, HALIEJICHHbBIE HA IOUCK PELICHUS, COIIOCTABIISITh CBOM CYKICHUS C CYXKICHUSIMHU
JPYTrUX YYacTHUKOB AMANOra, OOHapy)KHMBaTh pPa3jIMuMe M CXOJACTBO IO3UIMH, B KOPPEKTHOH Qopme
(hopMynHpOBaTh Pa3HOrIaCHs, CBOM BO3PAKCHUS,

NPENCTAaBIATh  PEe3yJAbTaThl  PELICHUs  3aJaud, OJKCIEPUMEHTa, MCCIENOBaHMS, IIPOEKTa,
CaMOCTOSITEJIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS C Y4YETOM 3ahad IpPe3eHTalud M OCOOEHHOCTEH
ayTUTOPHH.

PeryasiTuBHbIE YHHBepcadbHbIEe yUeOHbIE TeiicTBUA

Camoopranuzanus:

COCTaBIATH IUIAH, AITOPUTM PEIICHUS 3a7add, BBIOMPATh CIIOCOO PEIICHUS C YYETOM HMMEIOIIUXCS
PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH BAPHUAHTHI PEIICHUN C
y4ETOM HOBOU HH(pOPMAITUH.

CaMOKOHTPOJIb, IMOUMOHAIbHBIH HHTEJJIEKT:

BIIAJICTh HABBIKAMH ITO3HABATEIFHON pediekcur KaK OCO3HAaHHUS COBEPIIAEMBIX JCHCTBUH U
MBICJIUTEIIbHBIX MPOILIECCOB, X PE3y/IbTATOB, BJIAJCTh CIIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIS ITpolecca
U pe3ylibTaTa pelieHnus MaTeMaTUYECKOH 3a1auH;

NpeABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MPHU PELIECHUU 3aJa4l, BHOCUTh KOPPEKTUBHI B
JCATCIIBHOCTh HA OCHOBC HOBBIX O6CTO$ITCJIBCTB, JaHHBbIX, HaﬁﬂeHHLIX OIIH/I6OK, BBISIBJICHHBIX TPYHHOCTCI\/’I;

OLCHHNBATh COOTBCTCTBUEC pesyanaTa oeim u yCHOBHHM, O6’b$ICH51TL HpI/I‘II/IHLI JOOCTMXXCHUA WU
HEJOCTWKEHUS PE3yIbTATOB JIEATEIBHOCTH, HAXOIUTh OIIHOKY, IaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.



CoBMecTHAs 1eATEJbHOCTh:

MMOHUMATh M HCIIOJIb30BaTh MPEUMYIECTBAa KOMaHAHON M WHIANBUAYAIbHOW pabOTHl HpU PEUICHUH
yUeOHBIX 3a/iay, MPUHUMAThH IEJIb COBMECTHOH NEATENLHOCTH, IUIAHUPOBATh OPraHU3aIlui0 COBMECTHOM
paboThI, pacpeAeIaTh BUILI PadOT, TOrOBapUBATHLCS, 00CYKIATh MPOLECC U pe3ysbTaT paboThl, 0000maTh
MHEHUS HECKOJIbKUX JTIOACH;

Y9acCTBOBATh B TPYIIIOBEIX (opMax paboThl (00CYKIACHHUSA, OOMEH MHEHHH, «MO3TOBBIC IITYPMBD» U
WHBIC), BBITIOMHATH CBOIO YacTh pa0OTHI U KOOPAWHUPOBATH CBOW JCUCTBUS C JPYTUMHU YICHAMU KOMAaHIIbI,
OIICHMBATh Ka4yeCTBO CBOETO BKJIaZia B OOIIWI MPOIYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM yYaCTHUKAMH
B3aHMOJICICTBUS.

HPEIMETHBIE PE3YJIbTATBI

K konmy o6ydenust B 10 kJjacce o0ydaromuiics MOJy4IHuT CICAYIOMINE MPEAMETHBIC Pe3yIbTaThl MO
OTACIBHBIM TeMaM paboueli mporpaMMbl yueOHOTo Kypca «Anredpa 1 Hauana MaTeMaTH4ecKOro aHajau3ay:

UYncna v BHIYUCIEHUS:

CBOOOJIHO OIEpUPOBATh MOHATHSAMHU: PALMOHAILHOE YHCIO, OSCKOHEUHasl MepUoUuYecKast JpoOb,
MPOLEHTHl, HPPALMOHAIBLHOE YHCIO, MHOXECTBA PpALMOHANBHBIX W JCHCTBUTENBHBIX YHCEN, MOXYJb
JIEHCTBUTEIIFHOTO YHCIIA;

MPUMEHSITh IPOOU M MPOLIEHTHI ISl PEIICHUs] IPUKIIAJHBIX 3a]ad U3 Pa3IMYHbIX OTpaciiell 3HAaHWH U
peaIbHOM KU3HH;

MPUMEHSTh NPUONMKEHHBIE BBIUYMCIICHHS, MpaBUja OKPYIJICHUs, NMPUKHUIKY M OLIEHKY pe3yJibTaTa
BBIYUCJICHUI;

CBOOOJHO ONEpPHPOBATH IOHATHUEM: CTENEHb C LENBbIM IOKa3aTeJeM, HCIIOIb30BaTh MOAXOISIIYIO
(dhopMy 3anmcy 1eHCTBUTENBHBIX YHCEI TSl PELLICHNS MPAKTHUECKHUX 3a/1a4 U NIPECTAaBICHUS JaHHbIX;

CBOOOJTHO ONIEpUPOBATH MOHITHEM: apH(PMETHUECKII KOPEHb HATYPAIBHON CTETICHH;

CBOOOJTHO OTIEpPUPOBATH MOHITHEM: CTETICHb C PAIMOHANBHBIM TIOKa3aTeNeM;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: JOrapu(pM Yncia, JeCITUUHbBIE U HaTypalbHbIE JIOrapuMbl;

CBOOOJHO ONEPUPOBATH MOHATUSAMH: CHHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC YUCIIOBOTO apTyMEHTa;

OTepUPOBATh MOHATUSIMU: APKCUHYC, ApKKOCHHYC M apKTaHT€HC YHCIOBOTO apryMeHTa.

YpaBHeHMsl 1 HEPaBEeHCTBA:

CBOOOJHO OIEpUPOBATh IOHSATHAMHU: TOXIECTBO, YPaBHEHHE, HEPABEHCTBO, PABHOCUJIbHBIC
ypaBHEHUS U ypaBHEHUS-CIEACTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

MPUMEHSTh Pa3IMYHbIE METOIbl PEIICHUs] PalUOHAIBHBIX M APOOHO-palMOHATBHBIX YpaBHEHUH,
MIPUMEHATh METOJ] HHTEPBAJIOB JIJIsl PEIICHUST HEPABECHCTB;

CBOOOJHO OMEPUPOBATh TMOHATUSMH: MHOTOWIEH OT OJHOW MEPEMEHHOW, MHOTOWICH C LEJIbIMU
KO3 PHULIHEHTAMH, KOPHH MHOTOWIEHA, NPUMEHATH AEJCHHE MHOTOWIeHa Ha MHOTOWIEH C OCTaTKOM,
teopeMmy besy u Teopemy Buera aiid pemienus 3aaad;

CBOOOJHO ONIEpPUPOBATH IOHATHSIMM: CHCTEMa JIMHEHHBIX YPaBHEHWH, MaTpUIld, OIpPEICIUTENb
MaTpulbl 2 X 2 M €ro reoMEeTpUYECKHi CMBICI, HCIOJIB30BaTh CBOMCTBa ompenenutens 2 X 2 g
BBIUHCJICHHUS €r0 3HAYEHUS, NPHUMEHATh ONPEACIUTENN I PEIICHUS CUCTEMBI JIMHEHHBIX ypPaBHEHWM,
MOJEIUPOBaTh peajgbHbIE CHUTyallud C TIOMOINBI0 CHCTEMBI JIMHEHHBIX YpaBHEHHH, HCCIENI0BATh
MTOCTPOEHHBIE MOJIENH C TIOMOIBIO MAaTPUIL ¥ OIPEENIUTENEH, MHTEPIPETUPOBATH MOTYUEHHBIN pe3ybTaT;

WCTIONB30BaTh CBOWCTBA JEWCTBUM C KOPHIMU JJIsI TPeoOpa3oBaHus BBIPAKEHU;

BBINOJIHATh NIPeOOpa3oBaHUS YHCIOBBIX BBIPAXKEHUH, COIEPXKALIMX CTEHNEHW C PpalHOHAIbHBIM
MIOKa3aTeNeM;

HCTIONB30BaTh CBOWCTBA JOrapu(pMoB 111 peoOpa3oBaHus JOrapupMHYECKUX BBIPAKCHUIA;

CBOOOJHO ONEpUPOBaTh MOHATUAMM: MppPAaLUMOHAIbHBIC, IIOKa3aTelbHble M JiorapupMUUEcKHe
YPaBHEHUS, HAXOAUTh UX PEIICHUSA C TMOMOIIBI0 PABHOCWIBHBIX MEPEXOJOB HMIM OCYIIECTBIIAA MPOBEPKY
KOpHeif;

IIPUMEHSTh OCHOBHBIE TPUTOHOMETpUUecKue (GpopMysbl sl mpeoOpa3oBaHUs TPUTOHOMETPUUYECKUX
BBIPAKCHUIA;

CBOOOJHO ONEpPUPOBATH TMOHATHEM: TPUTOHOMETPHUYECKOE YpPaBHEHHE, NMPHUMEHITH HEOOXOIMMBbIE
(hopMyIBI 1 peIIeHUs] OCHOBHBIX THIIOB TPUTOHOMETPHUECKUX YPABHEHHUIA;

MOJIETTMPOBATh pEANbHBIE CHUTYallMd Ha SI3bIKE aiureOpbl, COCTABISATH BBIPAKEHHUS, YpPaBHEHHS,
HEpAaBEHCTBA IO YCJOBHIO 33/adH, KCCIENO0BaTh IOCTPOEHHBIE MOJIENH C HWCIIOJIB30BAaHUEM arIapara
anreOphl.



DyHKUMU U TpapuKn:

CBOOOJIHO OIEPHPOBATh MOHATHAMU: (PYHKIHSA, CHOCOOBI 3amaHus (DYHKIUH, B3aUMHO OOpaTHBIC
(yHKUINY, KOMIO3ULUS QYHKIHUHA, TpaduK GYHKLIUH, BEIIOIHATH 3JI€MEHTapHbIe TpeoOpa3oBaHus rpadukoB
(hyHKITHIA;

CBOOOJHO OIEPUPOBAThH NMOHATHAMHU: 00JIACTH ONPENENCHUS M MHOXKECTBO 3HAUE€HUH (YHKIUH, HYJIU
(GyHKLUY, IPOMEXKYTKHU 3HAKOIIOCTOSHCTBA,;

CBOOOJHO ONEpPHPOBATH MOHATHAMHU: UYETHBIE W HEUETHbIE (YHKUUHM, NEpUOAMYECKHe (YHKIUH,
MPOMEKYTKA MOHOTOHHOCTH (DYHKIMH, MAKCUMyMbl 1 MUHHUMYMBI (DYHKIIUH, HAaHOOJbIIIee ¥ HAUMEHBIIICE
3HaveHue QYHKIIMN Ha IPOMEXKYTKE;

CBOOOJHO ONEPUPOBATH MOHATHUSAMH: CTENEHHas (QYHKIMSA C HAaTYpaJbHBIM M LIETBIM IOKa3aTelieM,
rpaduK CTENEHHOW (PYHKIMU C HaTypadbHBIM M LENbIM IOKa3aTeneM, Ipaduk KOpHS N-OM CTENeHH Kak
(yHKIIH 00paTHOM CTEMEHH ¢ HATypaJlbHBIM [TOKa3aTelleM;

ONEpUPOBaTh MOHATHSIMHU: JIMHEWHAs, KBagpaTHYHas W JIpOoOHO-MHHEIHAs (YHKIUH, BBINOJIHSITH
3JIEMEHTAPHOE UCCIIeIOBAaHUE U IIOCTPOEHHUE UX TPa(UKOB;

CBOOOJTHO OTIEpUPOBATh MOHATHSMH: TOKa3aTelbHas U jorapudmMuieckas QyHKIUH, HX CBOHCTBA U
rpad MKy, UCTIONIL30BATh UX Tpa(UKH JAJs pellieHus ypaBHECHUIA;

CBOOOJHO  ONEpUpOBaTh  IMOHATHSAMH:  TPUTOHOMETPUYECKAsT  OKPYXHOCTb,  OINpelcsiCHHE
TPUTOHOMETPUYECKUX (QYHKIIUI YHCIOBOTO apryMEHTa;

WCTIONB30BaTh Tpaguku (YHKIWH JUIs MCCIEeIOBaHUS IMPOIECCOB M 3aBHCUMOCTEH TMpPU pEIICHUH
3aja4 U3 JPYIUX y4eOHBIX NPEAMETOB M pealbHOH >KM3HH, BhIpaXaTh (PopMyiaMy 3aBUCHMOCTH MEXKIY
BEJIMYMHAMU;

Havana maTemaTH4ecKOro aHajam3a:

CBOOOJHO ONEpHPOBATh HMOHATHUAMH: apu(pMETHUIECKas U IeOMETPUUYECKasi Mporpeccusi, O6ECKOHEUYHO
yOBbIBaomasi reOMEeTpUYEcKasi MPOrPeccHs, JUHEHHBIH M 3KCIIOHEHIMAJIBHBIM POCT, (GopMyia CIOXKHBIX
MPOIICHTOB, UIMETh MPEJICTABIICHNUE O KOHCTAHTE;

WCTIONB30BaTh MPOTPECCHH AJISl pEIICHHS PeaNbHBIX 3a/a4 IPUKIaJHOTO XapaKTepa;

CBOOOJHO ONEPHUPOBATH HOHITHUAMH: MOCIEAOBATENBLHOCTD, CIIOCOOBI 3a1aHMsI TIOCIIEA0BATEIbHOCTEH,
MOHOTOHHBIE M OTPaHHYEHHBIC IOCJICAOBATEIHLHOCTH, OHUMATh OCHOBBI 3apOKIACHUS MaTeMaTHYECKOI'O
aHaM3a KaKk aHain3a 0ECKOHEYHO MaJIbIX;

cBOOO/IHO OIEPHPOBATh MOHATHSIMH: HETPEPhIBHBIE (DYHKIIMHM, TOYKH pa3pbiBa rpaduka (yHKIIHH,
aCUMITOTHI TpaduKa GyHKIHH;

CBOOOJHO OINEpUpOBaTh MOHATHEM: (PYHKIMSA, HEmpephlBHAS Ha OTpe3Ke, NPUMEHSTh CBOMHCTBA
HENPEPHIBHBIX QYHKIHUHA IJIs1 peIIeHHs 3a/1a4;

CcBOOOJHO ONEpPHPOBATH MOHATHSAMM: IIEpBasi U BTOpas NPOU3BOIHBIC (DYHKIMH, KacaTelbHas K
rpaduKy GyHKIUH,

BBIUUCIISITh MTPOU3BOJHBIE CYMMBI, POHM3BEICHHS, YaCTHOTO W KOMITO3MIMHU NBYX (DYHKIMH, 3HATH
IIPOM3BOJHBIC 3TIEMEHTAPHBIX (PYHKIIHIA;

HCIOJB30BaTh FEOMETPUUYECKUN M (PU3NIECKUI CMBICT IIPOM3BOJHOM IS PELICHUS 3a1a4.

MHoxkecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHITUSAMH: MHOXECTBO, OIIEPALIMH HaJl MHO>KECTBAMU;

HCIIONb30BaTh TEOPETUKO-MHOKECTBEHHBIHN anmnapar i ONMCAHUS PeaJIbHBIX MPOLIECCOB U ABJICHUH,
MIPU PELIeHUH 3a7a4 U3 IPpyruX y4yeOHBIX MIPEIMETOB;

CBOOOJHO OMEpPHUPOBATh MOHITUSAMH: OIpelesieHHe, TeopeMa, ypaBHEHHE-CIEACTBUE, CBOMCTBO
MaTeMaTHYECKOIo 00bEeKTa, JOKa3aTeJIbCTBO, PABHOCUJIbHBIE YPAaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kaacce oOyyaromuiics MOMy4YHUT CIEAYIOMINE NPEAMETHBIE pe3yIbTaThl MO
OTACIBHBIM TeMaM pabouell mporpaMMbl yaeOHOTO Kypca «Anredpa 1 Hauana MaTeMaTH4ecKOro aHaIu3ay:

Yuciia ¥ BLIYUCTCHUS S

CBOOOJHO OIIEPUPOBATh HOHATUAMU: HATYpaJIbHOE U LIEJI0€ YHUCII0, MHOXKECTBA HATYPaJIbHbIX U LIEIbIX
YHUCEeJ, UCMOJb30BaTh Mpu3Haku aenumocty Henbix unces, HOJ u HOK natypanibHbIX 4uCen A pelieHus
3aja4, IPUMEHTh AIroput™M EBKinna;

CBOOOJIHO OIEpUPOBATh MOHSATHEM OCTaTKa IO MOJYIIO, 3alKChIBaTh HATypallbHBIE YHCIA B
Pa3NUYHBIX MO3UIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOOJHO ONEPHUPOBATH MOHATUSMH: KOMIUIEKCHOE YHCIO M MHOXKECTBO KOMIUIEKCHBIX YHCEN,
MPEJCTaBISITh KOMIUIEKCHBIE 4YHcla B alnreOpanueckod W TPUTOHOMETPUYECKOH QopMe, BBITIOIHATH
apudMeTHIeCKre oNlepalii ¢ HUMH U H300pakaTh HAa KOOPAWHATHOW TIOCKOCTH.



YpaBHeHusl M HepaBeHCTBA:

CBOOOJHO ONEpPUPOBaTh MOHATUSAMM: HppPALMOHAIbHbIC, IIOKa3aTelbHblE M JiorapupMUUEcKUe
HEpaBEHCTBA, HAXOANUTh UX PELLICHHUS C TOMOILBIO pABHOCHIIBHBIX MEPEXO/I0B;

OCYIIECTBIATH 0OTOOP KOPHEH NMPHU pelIeHNH TPUTOHOMETPHYECKOTO YPaBHEHHUS;

CBOOOJIHO ONEPHUPOBATH IMOHATHEM TPHUTOHOMETPUYECKOE HEPABEHCTBO, NPUMEHATh HEOOXOIMMBIC
(hopMynbl Ui peIIeHNs] OCHOBHBIX THIIOB TPUTOHOMETPHUECKUX HEPABEHCTB;

CBOOOJHO ONEpPHPOBATH MOHATHUSIMH: CHCTEMa W COBOKYHNHOCTb YpPaBHEHHH W HEPaBEHCTB,
PaBHOCUIIBHBIE CUCTEMBI MW CHUCTEMBI-CICACTBUA, HAXOAWUTh PCIICHHUA CHUCTEMBI U COBOKYHHOCTCI‘/'I
palrOHAJIBHBIX, UppallMOHAJIbHBIX, ITIOKA3aTCJIbHBIX U JIOI‘apI/I(i)MI/I‘IeCKI/IX ypaBHeHI/Iﬁ " HCPABCHCTB,

pemaThb pauroHaibHEIE, UppanroHajbHbIE, MoKa3aTeybHBbIE, JorapuMuUecKue u
TPUTOHOMETPUYECKUE YPAaBHEHHUSI U HEPABEHCTBA, COJIEPKAIIE MOIYIIH U TapaMETPhL;

MPUMEHATh TpaduyecKkue METOABI JI pelIeHHs ypaBHEHW M HEpaBeHCTB, a Takke 3aJady C
napameTpamu;

MOJICJINPOBAaTh pealbHbIE CHTYyallMHd Ha S3bIKE alreOpbl, COCTAaBISATH BBIPAKEHUS, ypaBHEHUS,
HEpaBEHCTBa M MX CHCTEMBI 0 YCIOBHIO 3aJ[ayM, MCCIEAO0BATh TOCTPOSHHBIE MOJIENH C WCIIOJIb30BaHHEM
anmapara anreOpbl, HHTEPIPETHPOBATH MOJyYSHHBINH Pe3yIbTar.

DOyHKIUU U TPaPuKH:

CTpOUTH TpadMKH KOMIO3UIMH (YHKIWH C TIOMOIIBIO BIIEMEHTapHOTO WCCIENOBaHUS W CBOMCTB
KOMITO3UIIMH JABYX (YHKIIUH;

CTPOUTH TEOMETPHUECKHE 00Pa3bl ypaBHEHUH M HEPABEHCTB Ha KOOPIUHATHON IJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: IPAQUKH TPUTOHOMETPUUECKUX (HYHKLIHUII;

MPUMEHSTh GYHKUIUH 11 MOAETUPOBAHUS U UCCIIEOBAHNS PEaTbHBIX MPOIECCOB.

Hayana maTeMaTH4ecKoro anaauza:

HCTIONB30BaTh MIPOU3BOJHYIO ATl HCCIeNOBaHUs (PYHKIMH HA MOHOTOHHOCTD U SKCTPEMYMBI;

HaXOJUTh HAaHOOJIbIIICE M HAUMEHBIIICE 3HAUCHUS (DYHKIIMU HETPEPHIBHOW Ha OTPE3KE;

HCIIOJIB30BaTh MPOU3BOAHYIO JIA HAXOXICHUA HAWITYUHICTO pCIICHHA B NPHUKIAAHBIX, B TOM YUCIIC
COLMANIbHO-9KOHOMHUECKHUX, 3afayax, Uil ONPEAEICHUs] CKOPOCTH M YCKOPEHHs MIpolecca, 3aJaHHOIro
(dhopmymoit niu rpadukom;

CBOOOJHO OMEpHPOBATH TOHATHUSMH: TIEpBOOOpa3Has, ONpeNeNEHHBIA HMHTETpal, HaXOJUTh
epBOOOpa3HbIE AIIEMEHTAPHBIX PYHKINN 1 BRIYUCIATh HHTETpal TIo hopmyne HeroTona-Jleiibanma;

HaXOIUTb IUIOIIAAN IIOCKUX (GUTYp ¥ 0OBEMBI TEJ C TOMOILBIO HHTErpaa,;

WMETb MpPEACTAaBICHHE O MaTeMaTH4ecKOM MOJCIHMPOBAHMM Ha TNPUMEpPE  COCTaBICHUS
UG hepeHIMANTBHBIX YPaBHEHHIA,

pemaTh NpUKIagHble 3373491, B TOM YHUCIE COLHAIbHO-9KOHOMHYECKOIO M (PU3MYECKOTO XapakTepa,
CpeAcTBaMH MaTeMaTHYECKOTO aHaIN3a.



TEMATUYECKOE IINIAHUPOBAHHUE

10 KJIACC
KosauuyecTBo yacoB DJIeKTPOHHbIE
JI:;"H HaumeHnoBaHue pa3fiejioB M TeM MPOTrpaMMbl Beero Kontpoabubie | IIpakTHueckue f)lg[;g)foo:abrl;)mnm e
padoThI padoThI pecypeb
1 MHO0XeCTBO ASUCTBUTENBHBIX Yucesl. MHOroueHsl. ParinoHansHbIe 24 1
ypaBHEHUs ¥ HepaBeHCTBAa. CUCTEMBI JIMHEHHBIX YpaBHEHUI
2 Oyukuuu U rpadukd. CreneHHas GYHKIHS C ISJIbIM MTOKa3aTeIeM 12 1
3 Apudmernuecknii KopeHb N-0# crernenn. UppanroHaabHbIe 15 1
ypaBHEHUS
4 [TokasarenbHas GyHKIMs. [Toka3aTebHbIC YpaBHEHUS 10 1
5 Jlorapudmuyeckast pyukuus. Jlorapudpmuueckue ypaBHEHHUS 18 1
6 TpuronomeTprdecKre BEIPAKCHUS U YPABHEHHSI 22 1
7 ITociemoBaTeILHOCTH U TTPOTPECCHH 10 1
8 HenpepoiBabie pynkuuu. [IponsBognas 20 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMAaTH3aLUs 3HAHUH 5 2
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KoJsnuecTBo 4acoB DJ1eKTPOHHBIE
Jr:{;-'n HaumeHoBaHMe pa3iesioB H TeM IIPOrpaMMbI Beero Kontpoasnsie  IIpakTuyeckue gg;g? OOBBaleZJ)mHM e
padoTsI padoTsI pecypesI
1 HccnenoBanne GYHKINI ¢ TOMOIIBIO MPOU3BOIHON 22 1
2 [lepBooOpazHas 1 HHTETpaj 12 1
3 I'paduxu TpuroHomerpruecknx QyHKuid. TpuronoMmerpuieckue 14 1
HEpaBEeHCTBA
4 UppanmonanbHble, TOKa3aTeIbHBIE U JIOTapU(PMUUECKHIE 24 1
HEpaBeHCTBA
5 KommnekcHsle uncia 10 1
6 HatypanbHble 1 nienele yncna 10 1
7 CucTeMbl palMOHAIBHBIX, HPPALMOHAIBHBIX TOKA3aTEIbHBIX U 12 1
JorapupMuUIecKux ypaBHEHUH
8 3ama4m ¢ mapaMeTpaMu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMAaTH3aLUs 3HAHUH 16 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




INOYPOYHOE IINTAHUPOBAHUE

10 KVIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
o
JI:;-H Tema ypoka Beero Koutpoabusie  IIpakTnueckue fd[:;:eﬂﬂﬂ gg}?;l;z];;;eenbnu e
padoThI padoThI pecypeb

1 [[MHOXeCTBO, OoTiepalliy HaJ MHOXKECTBAMH 1 UX CBOKWCTBA 1

2 Junarpammel Diinepa-Benna 1

3 [IpuMmeHeHNE TEOPETUKO-MHOKECTBEHHOTO arnapara Jiis 1
pelieHus 3aaa4d

4 Parnmonanesabie yncna. OOBIKHOBEHHBIE U JIECSITUYHBIC JIPOOH, 1
MIPOIICHTHI, 0ECKOHEYHBIC MTEPHOTTICCKUC APOOH

5 Parnmonansabie yncna. OOBIKHOBEHHBIC U JIECSITUYHBIC JIPOOH, 1
MIPOLICHTHI, 0ECKOHEYHBIC MIEPUOAMYECKUE TPOOH

6 [Ipumenenne npoOelt u MPOIECHTOB AJIsT PEIICHHUS TPUKIIATHBIX 1
3a/1a4y

7 [Tpumenenne npoOelt 1 MPOIECHTOB AJIST PEIICHHS TPUKIIATHBIX 1
3a/1a4y

? JlelicTBuTenbHbIC Yncia. PalimoHaIbHBIC U UppaIlMOHATIEHBIC 1
Yyucia

9 ApudmeTndeckue onepanyu ¢ JSHCTBUTEITHPHBIMA YUCIIAMH 1

10 Monynp AeMCTBUTENBHOTO YHCIIA U €0 CBOMCTBA 1

1 [TpubnmxEéHHBIC BEIYMCIICHUS, IPaBUIIA OKpYTICHHS, |
MIPUKHUIKA U OLIEHKA Pe3yJIbTaTa BRIYUCICHUI

12 OCHOBHBI? METOJIbI PEIICHUS LETBIX U APOOHO-PAIIMOHATEHBIX 1
ypaBHEHUI1 1 HEPABEHCTB

13 OCHOBHLIev METO/IbI PELICHUS TEJIBIX U IPOOHO-PAIOHATEHBIX 1
ypaBHEHUI1 1 HEPABEHCTB

14 OCHOBHI)ICU METO/IbI PELICHUS MEJIBIX U IPOOHO-PAIOHATEHBIX 1
ypaBHCHUI1 1 HEPABEHCTB

15 MHorowieHsl OT OIHOU NepeMeHHO. JleleHre MHOrowIeHa Ha 1
MHOTOWIeH ¢ ocTtaTkoM. Teopema besy

16 MHorouieHs! ¢ nenbiMu koddduruenramu. Teopema Buera 1




17

Pemenne cuctem TMHENHBIX ypaBHEHUH

18 Pemenne cucteM TMHEHHBIX YpaBHEHUH
Marpura CUCTeMBI THHEHHBIX ypaBHEHUH. OnpeeTnTensb

19 MAaTPHUIBI 2X2, €ro TeOMETPUUECKHUM CMBICT U CBOMCTBA;
BBIYHCJICHUE €T0 3HAUYCHUS

20 OHI?‘GL[GJ'H/ITGIIB MAaTpHUILBI 2X2, €T0 TEOMETPUUECKUN CMBICIT U
CBOMCTBA; BEIYHMCIICHNE €r0 3HAUCHUS

1 HpI/IMeHeIiI/Ie ONpEeeIUTENs A1 PEIICHUS] CUCTEMBI JIMHEUHBIX
YpaBHEHHI

2 Pemenne MPHKJIaZHBIX 337121 C MOMOIIIBIO CHCTEMBbL JTIHHEHHBIX
YpaBHEHHI

23 Pemenne MPHKJIaZHBIX 337121 C MOMOILIBIO CHCTEMBbL JTIHHEHHBIX
ypaBHEHUI

24 KonTponbHas pabora: "PanmonanbHble ypaBHEHHS U
HepaBeHCTBA. CHCTEMBI JINHENHBIX YpaBHEHUI"

25 OyHKIHA, cocoOkl 3a1aHus pyHKIHUU. B3anMHo oOpaTHBIE
dynakun. Komnosunms QyHKImit

26 I'padux PyHKIMH. DiteMeHTapHBIe TPeoOpa3oBaHus rpa)uKoB
hyHKIHI

27 O01acTh OIpeaCIICHUsT 1 MHOYKECTBO 3HAUCHHUH (DYHKITHH.
Hymu dyskimm. [IpoMeXyTKu 3HaK MTOCTOSTHCTBA

28 Y&rnble u HeuéTHbIC QyHKIMU. [lepronndyeckue QyHKIUH.
[TpoMexyTkr MOHOTOHHOCTH (hYHKIIHH

29 MakcuMyMbl 1 MUHUMYMBbI pyHkind. Hanbombinee u
HauMeEHbIIIee 3HaUCHNUE (YHKIIMH HA TIPOMEIKYTKE

30 JluneiiHas, KBagpaTu4Has U ApoOHO-TUHEWHas QyHKIMN

31 DIIeMEeHTapHOE UCCIIEIOBAHNE U TIOCTPOCHHE TPaPUKOB ITHX
dbyHKIHI

3 DneMeHTapHOE UCCIIEAOBAaHUE U TIOCTPOSHUE TPa(PUKOB ATHX
dbyHKIHI

33 CreneHs c 1eabIM IOKa3aTenaeM. bunom HeroToHa

34 CreneHs c 1eabIM IoKa3zaTenaeM. bunom HeroToHa

35 CrenenHas QyHKIHUS C HATYPAIBHBIM H IEJIBIM ITOKa3aTeIeM.

Eg cBoticTBa u rpaduk




Kontponsnas padota: "Crenennas ¢pynkuus. E€ coiicTBa

36
rpaduk"

37 ApudmeTnueckuii KOpeHb HATYPAIBHOHN CTENICHU U €r0
CBONCTBa

38 ApudmeTnueckuii KOpeHb HATYPAIBHOM CTETICHU U €r0
CBOMCTBa

39 [IpeoOpa3oBaHus YUCIOBBIX BRIPAKEHUH, COMEPIKAIIIX
CTETICHH U KOPHU

40 [IpeoOpa3oBaHus YHUCIOBBIX BRIPAXKEHUH, COMEPIKAIIIX
CTCTICHH U KOPHU

41 [IpeoOpa3oBaHus YHCIOBBIX BRIPAXKEHUH, COMEPIKAIIIX
CTETICHH U KOPHU

42 UppanmonanbHele ypaBHeHHS. OCHOBHBIC METOIBI PEIICHUS
HWPpalMOHATILHBIX YPaBHEHUH

43 UppanmonanbHele ypaBHeHHS. OCHOBHBIC METO/IBI PEIICHUS
WPpAIMOHATBHBIX YpaBHEHHH

44 UppanmonanbHele ypaBHeHHS. OCHOBHBIC METOIBI PEIICHUS
MPPAIOHATBHBIX yPaBHEHUH

45 PaBHOCHITbHBIE TTEPEXO/IBI B PEILICHUH HPPALMOHATHHBIX
YpaBHEHUI

46 PaBHOCHIIBHBIE TTEPEXO/IBI B PEILICHUH HPPALMOHATHHBIX
ypaBHEHUI

47 PaBHOCHIIEHBIC TIEPEXO/IBI B PELICHUH UPPAITUOHATBHBIX
ypaBHEHUI

48 PaBHOCHIIEHBIC TIEPEXO/IBI B PELICHUH UPPAITUOHATBHBIX
ypaBHEHUI

49 CBoiicTBa 1 rpad K KOPHS N-OM CTENCHU KaK (QYHKINH
00paTHOI cTeneHu ¢ HATypaJIbHBIM IIOKa3aTeIeM

50 CpoiicTBa 1 rpad)vK KOPHS N-0# CTENEHHU KaK (hyHKIMH
00paTHOI cTeneHu ¢ HaTypaJbHBIM IIOKa3aTeIeM

5 Kontposbras padota: "CBolicTBa u rpaduk KOpHS n-0i
creneHd. MppalmoHaibHbIe ypaBHEHUS"

52 Cremnenb ¢ parimOHAIBHBIM TOKa3aTeeM B €€ CBOHCTBa

53 Cremnenp ¢ parimoOHAIBHBIM TOKa3aTeeM U €€ CBOHCTBa




54

CrereHs ¢ PalUOHAJIILHBIM ITOKA3aTCJIEM U e€ cBolicTBa

1

55 ITokasarenpHas QyHKIHS, €€ CBOWCTBA U rpaduK 1

56 Hcnonp3oBanue rpaduika QyHKIUHU IS PEIICHUS YPaBHCHHHA 1

57 Hcnonp3oBanue rpaduka GyHKIIUHU IS PEIICHUS YPaBHCHHMA 1

53 [Toka3zarenbHble YPaBHEHIA. OCHOBHBIE METO/IbI PEIIECHHS 1
IIOKA3aTeNbHBIX YpaBHEHUN

59 [Toka3zarenbHble YPaBHEHIA. OCHOBHBIE METO/IbI PEIICHHS 1
MOKa3aTeIbHBIX YPaBHECHUN

60 [Toka3zarenbHble YPaBHEHI. OCHOBHBIE METO/IbI PEIICHHS |
MOKa3aTeIbHBIX YPaBHECHUN

61 Kontponsnas padota: "I[lokazatensHas GyHKIU. 1
ITokazarenbHble ypaBHEHUS"

62 Jlorapudm uncna. ColicTa orapupma 1

63 Jlorapudm uncna. CoiicTa torapupma 1

64 Jlorapudm uncna. ColicTa norapupma 1

65 JlecsaTHUYHBIC U HATYpaJIbHBIC JIOrapU(MBI 1

66 JlecsaTHUHBIC U HATYpaJIbHBIC JIOrapU(MBI 1

67 [IpeoOpazoBaHue BEIpAKEHHUH, CONEPIKAIIMX JIOTapH(PMbI 1

68 [IpeoOpazoBaHue BEIpAKEHHUH, CONEPIKAIIMX JIOTapH(PMbI 1

69 [IpeobpazoBanue BIpasKEHUH, COIEPHKAIIUX JIOTAPUPMBI 1

70 Jlorapudmudeckas GyHKIusI, €€ CBOMCTBA U Tpaduk 1

71 Jlorapudmudeckas GyHKIusI, €€ cBOMCTBA U Tpaduk 1

72 Hcnonp3oBanue rpaduka QyHKIUH JUI PELICHUS] YpaBHEHUN 1

73 Hcnonp3oBanue rpaduka QyHKIUHU IS PEIICHUS YPaBHCHHH 1

74 Jlorapudmunueckue ypaBHeHUs.. OCHOBHBIE METO/IBI PEIICHUS 1
JorapupMUIecKuX ypaBHEHHUH

75 Jlorapudmuyeckre ypaBHeHH. OCHOBHBIE METOABI PELICHNUS |
JorapupMUIecKuX ypaBHEHUH

76 Jlorapudmudeckre ypaBHeHHs. OCHOBHBIE METO/BI PELICHUS |
JorapupMUIecKUX ypaBHEHHUH

77 PaBHOCI/IJ'H:HI:Ie Nepexoibl B pEHICHUH JOrapru()MUIECKUX 1
ypaBHEHUI

78 PaBHOCHIIBHBIE TTEPEXO0/IbI B PEIICHHH JIOTAPH(YMHIECKUX 1




ypaBHEHUI

KonTponbHas pabora: "Jlorapudmudeckas GyHKIHA.

79 1
Jlorapudmudeckue ypaBHeHHS"
80 CuHyC, KOCUHYC, TAHT€HC U KOTAHTCHC YHCIIOBOTO apryMEHTa 1
81 CuHyC, KOCUHYC, TAHT€HC U KOTAHTCHC YHCIIOBOTO apryMEeHTa 1
82 ApKCHHYC, apKKOCHHYC W apKTAaHTCHC YHUCIOBOTO apryMeHTa 1
83 ApKCHHYC, apKKOCHHYC U apKTAaHTCHC YHUCIOBOTO apryMeHTa 1
34 Tpuronomerprudeckas OKpy>KHOCTh, OTIpeIeiiCHIe 1
TPUTOHOMETPHUISCKHUX (HYHKIIUN YHCIIOBOTO apTyMEHTa
85 Tpuronomerprudeckas OKpy>KHOCTh, OTIpeIeiieHIe 1
TPUTOHOMETPUIECKUX (DYHKIIMIA YHCIIOBOTO apryMEHTa
86 OCHOBHBIE TPUTOHOMETPHISCKIE POPMYITBI 1
87 OCHOBHBIE TPUTOHOMETPHISCKIE POPMYITBI 1
88 OCHOBHBIE TPUTOHOMETPHISCKIE POPMYITBI 1
89 OCHOBHBIE TPUTOHOMETPHISCKIE POPMYITHI 1
90 [IpeoOpazoBaHne TPUTOHOMETPUICCKUX BhIpAXKCHUIN 1
91 [IpeoOpazoBaHue TPUTOHOMETPUICCKUX BHIPAKCHUN 1
92 [IpeoOpa3oBaHue TPUTOHOMETPUICCKUX BHIPAKCHUN 1
93 [IpeoOpa3oBaHue TPUTOHOMETPUICCKUX BHIPAKCHUN 1
94 PenieHrne TpUrOHOMETPUYECKUX YpaBHEHUH 1
95 PemreHre TpUrOHOMETPUICCKUX YPaBHEHUH 1
96 PemreHne TpUrOHOMETPUICCKUX YPaBHEHUH 1
97 Pemrenne TpUrOHOMETPUICCKUX YPaBHEHUH 1
98 Pemrenne TpUrOHOMETPUICCKUX YPaBHEHUH 1
99 PenieHue TpUrOHOMETPUYECKUX YpaBHEHUH 1
100 PenieHrne TpUrOHOMETPUUYECKUX YPaBHEHUH 1
101 KonTponbHas pabora: "TpI/II‘OHON'['eTpI/I‘-IeCKI/Ie BBIPAXEHUA U 1
TPUTOHOMETPUIECCKHUE YPaBHEHUS
102 TlocmemoBaTeIbEHOCTH, CIIOCOORI 3aJaHUs |
nocjeoBaTeIbHOCTER. MeTo MaTeMaTHiecKON HHAYKIIUN
103 MOHOTOHHEIE B OTpaHUYICHHBIC TTOCIICIOBATEIHFHOCTH. 1

Hcropus ananmza 6€CKOHEYHO MaJIbIX




104 Apudmerrueckast mporpeccus 1
105 I'eomeTpryecKkas MporpeccHst 1
106 beckonedHo yObIBaromas reoMeTpuIecKas Iporpeccus 1
107 CyMMa 0eCKOHEUHO YOBIBAIOIICH I€OMETPUICCKOIM 1
MIPOrpeCCUu
108 JIvHeHbIN 1 3KcrIoHeHIMANIBbHBIN pocT. Yucino e. dopmyna 1
CJIOXHBIX MTPOLIEHTOB
109 JInHeWHsbIN 1 SKCIOHEHIMANBHEIN pocT. Yncno e. @opmyna 1
CJIOXHBIX ITPOLIEHTOB
110 Hcnonp30BaHue Nporpeccuy AJs peleHNs PeaIbHBIX 3a1a4 1
IPUKJIAIHOTO XapakTepa
111 Kontponsnas pabota: "I[locnenoBarensHOCTH U iporpeccun” 1
112 HenpepoiBable hyHKINN 1 UX CBOHCTBA 1
113 Touka pa3psiBa. ACHMOTOTHI rpaduKoB (HyHKIUH 1
114 CBoiicTBa (QyHKIMI HEMPEPHIBHBIX HA OTPE3KE 1
115 CroiicTBa (yHKITHH HENPEPHIBHBIX HA OTPE3KE 1
116 MeToa MHTEPBAJIOB JIJISl pEIICHUS HEPABEHCTB 1
117 Metoa HHTEPBAJIOB IJIS PEIICHUS HEPABECHCTB 1
118 Metoa WHTEPBAJIOB JJIS PEIICHUS HEPABECHCTB 1
119 [IpumeHeHne cBOMCTB HEMPEPHIBHBIX DYHKIMHN ISl pELICHUS 1
3a1a4
120 IIpuMeHeHre CBOHCTB HEMPEPHIBHBIX (WYHKIMHA TS PEIICHUS 1
3a1a4
121 IlepBas u BTOpasi MpOU3BOAHBIC (QYHKIIHH 1
122 OrnpeneneHne, TeOMETPUIESCKII CMBICT TIPOU3BOTHOM 1
123 Ompenenenne, GU3NISCKUA CMBICIT TIPONU3BOTHOM 1
124 YpaBHeHHE KacaTenbHOH K Tpaduky QpyHKIMN 1
125 YpaBHeHHe KacaTenbHON K rpaduky QpyHKIMN 1
126 [IpousBogHbBIE 371€MEHTAPHBIX (PYHKIIUHA 1
127 [IpousBogHbBIE 371€MEHTAPHBIX (PYHKIIUHA 1
128 [IpousBoaHast CyMMBI, IPOU3BEAEHUS, YACTHOTO U |

KOMITO3UINH (DYHKITUI




HpOI/ISBOJlHaH CYMMBI, IPOU3BCACHUA, YACTHOI'O U

129 %, 1

KOMTIO3UIHK QYHKINH
130 IIpousBoHast CyMMBI, MPOU3BEACHUS, YACTHOTO U 1

KOMITO3UIIAN (DYHKITHA
131 Konrponsnas pabota: "I[IpousBogHas” 1 1
132 [ToBTOpeHme, 0000IICHNE, CUCTEMAaTH3AIIHS 3HAHUH: 1

"YpaBaeHus"
133 [ToBTOpeHwue, 0000IICHNE, CUCTEMAaTH3AIIHS 3HAHUH: 1

"OyaKIIH"
134 Hrorosast KOHTpOJIbHAs paboTa 1 1
135 Hrorosast KOHTpOJIbHAsI paboTa 1 1
136 [ToBTOpeHme, 0000IICHHE, CUCTEMAaTH3AIMSI 3HAHUN 1

OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

136

10




11 KJIACC

Ne
n/n

Tema ypoxka

KoanuecTBo 4acoB

KonTpoabHbIie

Bcero
padoTsI

IIpakTHYeckne
padoTsI

Jara
H3yYeHHs

DJIeKTPOHHbIE
uudpoBbie
o0pa3oBaTeJIbHbIE

pecypcst

[IpumMeHeHne MPON3BOIHON K HCCIEOBaHUIO (DYHKIIMI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

IIpuMeHeHre TPOU3BOTHOM K UCCIICIOBaHUIO (PYHKITHI HA
MOHOTOHHOCTb U IKCTPEMYMBI

IIpuMeHeHre TPOU3BOTHOM K UCCIICIOBaHNIO (PYHKITHI HA
MOHOTOHHOCTB M KCTPEMYMBI

IIpuMeHeHre IPOU3BOTHOM K UCCIICIOBaHUIO (PYHKITHI HA
MOHOTOHHOCTB U KCTPEMYMBI

[IpumMeHeHne MPON3BOIHON K HCCIENOBaHMIO (DYHKIIMI Ha
MOHOTOHHOCTbB U IKCTPEMYMBI

[IpumMeHeHne MPON3BOIHON K HCCIEOBaHMIO (DYHKIIMI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

HaxoxneHre HanOobIIero 1 HAMMEHBIIETO 3HAUCHUS
HENPepBIBHOM (PYHKIINU HA OTpe3Ke

Haxoxpaenre HanOOobIIeT0 ¥ HANMEHBIIETO 3HAYEHHUS
HENPepHIBHOM (PYHKIINU HA OTpe3Ke

Haxoxnenne HauOoJIbIIEro 1 HaUMEHbILET 0 3HaYeHUS
HEeNpepbIBHON (YHKIMU HA OTPE3Ke

10

Haxosxnenne HanOobIIero 1 HAMMEHbBILETO 3HAYCHUS
HEeNpepbIBHON (YHKIMU Ha OTPE3Ke

11

Haxosxnenne HanOobIIero 1 HAMMEHBILETO 3HAYCHUS
HEeNpepbIBHON (YYHKINU HA OTPE3Ke

12

HaxoxneHre HanOobIIeTr0 1 HAMMEHBIIETO 3HAUYCHUS
HENPEepHIBHOMN (PYHKIINU HA OTpe3Ke

13

IIpuMeHeHre TPOU3BOTHON JIT HAXOXKACHIS HAMITYYIIETO
peIeHus B IPUKJIAIHBIX 3a/1a9ax

14

IIpuMeHeHre TPOU3BOTHON JIS HAXOXKACHIS HAMITYYIIETO
pelICHUS B IPUKIIAIHBIX 337a9ax




HpI/IMeHeHI/IC Hp0H3BOI[H0ﬁ AJId OoNpCaACICHUSA CKOPOCTU U

15 YCKOPEHHS mpoliecca, 3a1aHHOr0 GopMyIIoi uiu rpaduKoM

16 [IpumeHeHne npou3BOIHON U1 ONIPEAETIEHNS CKOPOCTH U
YCKOPEHHs Mpoliecca, 3aIaHHOT0 GopMYJIoi Hity rpadKoM

17 Komnozunusa ¢pysnkumit

18 Komnozunus ¢pynkuumit

19 Komnoszunmsa ¢pynkumit

20 I'eomerprueckue 00pa3bl ypaBHEHUI HA KOOPAMHATHOM
MJIOCKOCTH

71 I'eomerpuueckue 00pa3bl ypaBHEHUI HA KOOPAMHATHOM
TUIOCKOCTH

2 KOHTpOJ'H:Haf"pa6OTaI "Uccnenopanre GyHKIHA C TTOMOIILIO
MIPOU3BOIHOI

23 [TepBooOpa3Has, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX

24 [lepBooOpazHbie 3neMeHTapHbIX GyHKUUi. [IpaBuia
HaXOXKICHHUS IEPBOOOPA3HBIX

25 [TepBooOpa3Hbie meMeHTapHbIX GyHKIMHA. [IpaBuia
HaXOXKICHUS IEPBOOOPA3HBIX

26 Huaterpai. ['eoMeTprUdecKHii CMBICT HHTETpaJIa

27 Brrancienue onpeaenéHHOTro HHTETpaia 1mo GopMyie
Hrerorona-JleiGuuia

28 BrrurciieHue onpeaeaéHHOro HHTerpajia mno Gopmyse
Herorona-JleiitOauna

29 [IpumeHeHne uHTErpaia A HAXOXKICHUS TUTOLIAAeH IOCKUX
¢duryp

30 [IpumeHeHnne uHTErpana A1 HAXOXKICHHUS 00bEMOB
TEOMETPHUYECKUX TEI

31 [Ipumeps! pemennii nudpepeHInaNbHBIX YpaBHEHUH

32 [Ipumeps! pemennii n1udpepeHInaNbHBIX YpaBHEHUN

33 MatemaTHueckoe MOJIETMPOBAHNE PEaIbHBIX MTPOLIECCOB C
MOMOILBIO AU(PepeHIINaATbHBIX YPaBHEHUN

34 Kontponsnas padota: "I[lepBooOpazHas u uaTerpan”

35 Tpuronomerpudeckue GyHKIIMH, UX CBOMCTBA U rpaduKu




36 Tpuronomerpuyeckue GyHKIUH, UX CBOHCTBA U rPpadUKH 1
37 Tpuronomerpuueckue GyHKIMH, HX CBOMCTBA U rpadHKu 1
38 Tpuronomerpuueckue GyHKIMH, HX CBOKCTBA U rpaduKu 1
39 Tpuronomerpuueckue GyHKIMH, HX CBOMCTBA U rpadHKu 1
40 Ot60p KOpHEH TPHTOHOMETPHYECKHX YpaBHEHHUH C TIOMOIIIHIO 1
TPUTOHOMETPUIECKON OKPYKHOCTH
41 Ot60p KOpHEH TPHTOHOMETPHYECKHX YpaBHEHHUH C TIOMOIIIHIO 1
TPUTOHOMETPUUECKONW OKPYKHOCTH
42 Ot60p KOpHEH TPUTOHOMETPHYECKHX YpaBHEHUH C TIOMOIIIHIO |
TPUTOHOMETPUIECKON OKPYKHOCTH
43 OT10op KopHEH TPHTOHOMETPHHECKHX YpaBHEHUH C TOMOIIBIO 1
TPUTOHOMETPHUUECKONW OKPYKHOCTH
44 Pemiennie TpUroHOMETPUYECKUX HEPABEHCTB 1
45 Pemennie TpUroHOMETPUYECKUX HEPABEHCTB 1
46 Pemennie TpUroHOMETPUYECKUX HEPABEHCTB 1
47 PemreHne TpUrOHOMETPUICCKUX HEPABCHCTB 1
48 KouTponbHas pabora: "I'paduku TPHrOHOMETPHUECKUX 1
¢yHkuuii. TpuroHomerpuyeckre HepaBeHcTBa"
49 OCHOBHBIE METOJIBI PEIICHHMSI IOKA3ATEITHPHBIX HEPABCHCTB 1
50 OCHOBHBIE METOJIBI PEIICHHMSI IOKA3ATEITHPHBIX HEPABCHCTB 1
51 OCHOBHBIE METOJIBI PEIICHHMSI IOKA3ATEITHPHBIX HEPABCHCTB 1
52 OCHOBHBIE METOJIBI PEIICHUSI TOKA3ATEITHPHBIX HEPABEHCTB 1
53 OCHOBHBIE METO/IbI pelICHHS JTOTapH(YMUIECKUX HEPABEHCTB 1
54 OCHOBHBIE METOJIbI pelICHHS JIOTapH(PMUIECKUX HEPABEHCTB 1
55 OCHOBHBIE METOJIbI pelICHHS JTOTapH(YMUIECKUX HEPABEHCTB 1
56 OCHOBHBIE METOJIbI peIICHHS JIOTapH(PMUIECKUX HEPABEHCTB 1
57 OCHOBHBIE METO/IbI pEIICHHUS UPPALMOHANBHBIX HEPABEHCTB 1
58 OCHOBHBIE METOJIBI PEIICHUS HPPAMOHATLHBIX HEPABEHCTB 1
59 OCHOBHBIE METOJIBI PEIICHUS HPPAMOHATLHBIX HEPABECHCTB 1
60 OCHOBHBIC METOJIBI PEIICHUS HPPANMOHATLHBIX HEPABCHCTB 1
61 I'padyryeckre METOIbI PEIICHUS HPPALIMOHATIBHBIX YPaBHEHUI 1
62 I'padnyeckre METOBI PEelICHUS UPPALIMOHATILHBIX YPaBHEHUH 1




63 ['paduueckre MeToABI pellIeHNs TOKA3aTeNbHBIX YPaBHEHUH 1

64 I'paduyeckue METO bl PEIICHHUS OKA3aTeIbHBIX HEPABCHCTB 1

65 I'padyryeckue METO bl PEIICHHUS JIOTAPHU(PMHUUSCKUX YPAaBHEHUI 1

66 I'padyryeckre METO bl PEIICHHUS JIOTapHU(PMHUUSCKUX HEPABEHCTB 1

67 I'padyryeckue MeTO bl PEIICHHUS JIOTapHU(PMHUUSCKUX HEPABEHCTB 1

68 I'paduueckue MeTOBI PEIIEHUS TOKA3aTECIBHBIX U 1
norapu()MUYIECKUX ypaBHEHHH

69 I'paduueckre METOIBI pEIICHUs TTOKA3aTENbHBIX U 1
norapu()MUYECKUX ypaBHEHHH

70 I'paduueckue METOIBI PEIICHUs TTOKA3aTENBHBIX U 1
norapu(MUYECKUX HEPABSHCTB

71 I'paduueckue METOIBI pEIICHUs TTOKA3aTENbHBIX U |
norapu()MUYECKUX HEPABSHCTB

7 Kontponsnas pabota: "MppannonaibHble, TOKa3aTeIbHbIE U 1
norapuMUYECKUEC HepaBeHCTBA"

73 KommnekcHsle yncna. Anredpanyeckasi 1 TPUTOHOMETpUYECKast 1
(hopMBI 3aIMCH KOMIUIEKCHOTO YUCIia

74 KowmmrekcHple nciia. Anredpandeckasi © TPUTOHOMETpHUIECKasT 1
(hopMBI 3aIMCH KOMIUIEKCHOTO YUCIia

75 ApudmeTndeckne onepanuy ¢ KOMITICKCHBIMHU YHCIIaMHU 1

76 ApudmeTndeckne onepanun ¢ KOMITICKCHBIMU YHCIIaMHU 1

77 NzobpaskeHne KOMIUIEKCHBIX YHCET Ha KOOPAWHATHON 1
TUIOCKOCTH

78 M3o0pakeHre KOMIUTEKCHBIX YHCE Ha KOOPAMHATHOM 1
TUIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii cTenenn u3 KOMILUIEKCHOTO 1
yucIa

30 ®opmyna Myaspa. Kopau n-oii cTenenn u3 KOMILUIEKCHOTO 1
yucIia

’1 [IpuMeHeHNEe KOMIUTEKCHBIX YHCEIT ATl peIieHNs] PU3MUECKUX U |
TeOMETPHUUECKHX 3a/1a4

82 Kontponsnas padota: "KommnekcHsle yncina” 1

83 HarypanbHble u 11enbie ynucia 1




&4

HaTypaIIBHBIG " ICJIBIC YKUClia

85 IIpuMeHeHre MPU3HAKOB IEIMMOCTH 1I€JIbIX YHCEl

86 IIpuMeHeHre TPU3HAKOB JETMMOCTH TEIBIX YHUCET

37 IIpuMeHeHre TPU3HAKOB AEMMOCTH TenbIX ancen: HOJl u
HOK

88 IIpuMeHeHre TPU3HAKOB AeMMOCTH TenbIX uncen: HOJl u
HOK

29 [IpumeHeHrEe TPU3HAKOB ACTUMOCTH IEIBIX YUCEI: OCTATKH TI0
MOYJIIO

90 [IpuMmeHeHrE TPU3HAKOB ACTUMOCTH IEIBIX YUCEI: OCTATKH TI0
MOJTYJTIO

91 [IpuMmeHeHNEe TPU3HAKOB ASTUMOCTH MEJIBIX YUCEIT: alTOPUTM
EBkinaa uist pemeHus 3a/1a4 B IEJIBIX YUCIIaX

92 KonTponbHas pabora: "Teopust 1eisix yncen"

93 Cucrema v COBOKYITHOCTh YPaBHCHHI. PaBHOCHIILHBIE CHCTEMBI
Y CHCTEMBI-CIIEICTBUS

94 Cucrema 1 COBOKYITHOCTh YpaBHEHHA. PaBHOCHIIbHBIE CHCTEMBI
Y CHCTEMBI-CIIEJICTBUS

95 OCHOBHBIE METO/IbI PEIICHNS CHCTEM 1 COBOKYITHOCTEH
paIMOHAIbHBIX YpaBHEHUI

96 OCHOBHBIE METO/IbI PEIICHNs CHCTEM 1 COBOKYITHOCTEH
HWPpalMOHATLHBIX YPaBHEHUH

97 OCHOBHBIE METOIBI PEIICHUS CHCTEM H COBOKYIHOCTEH
IMOKa3aTeIbHBIX YPAaBHEHUI

08 OCHOBHBIE METOJIBI PELICHH CHCTEM 1 COBOKYMHOCTEH
MOKA3aTENbHBIX YPaBHEHHUH

99 OCHOBHBIE METO/IbI PEIICHUS] CHCTEM M COBOKYITHOCTEH
sorapu()MUYECKUX ypaBHEHHH

100 OCHOBHBIE METO/IbI PEIICHUS] CHCTEM M COBOKYITHOCTEH
norapu()MUYECKUX ypaBHEHHH
[IpuMmeHeHne cucTeM K PEIICHHIO MaTEMaTHYECKUX 3a]1a9 U

101 3a[a4 U3 pa3IMYHbIX 00JacTell HAYKH U pealbHOM JKU3HH,
HWHTEPIIPETANUS TIOTYYCHHBIX PE3yIbTaTOB

102 IIpuMeHeHre CUCTEM K PEIICHUIO MaTeMaTHUeCKUX 3a/1a4y 1




3aaa4 U3 pas3InIHbIX obnacrteit HAayKU U peanbﬂoﬁ JKHU3HHU,
HUHTCPIIPECTALUS TOJYYCHHBIX PE3YJILTATOB

103

HpI/IMeHCHI/IG HCPABCHCTB K PCHICHUIO MATCMATHYCCKUX 3a1a41 U

3a/1a4 U3 pa3IMyuHbIX 00JIACTEH HAYKH U PEaJIbHOM KH3HH,
WHTEPIPETAIUS TTOTYICHHBIX PE3YIbTaTOB

104

KonuTponbHas pabota: "CHUCTEMbI pallMOHAIbHBIX,
HUPPAaIMOHATHLHBIX ITOKA3aTEBHBIX U JIOTapU(YMUISCKUX
ypaBHEHUI"

105

P AIMOHAJIBHBIC YPABHCHUA C MApaMCTpPaAMU

106

PaI_II/IOHaJ'ILHBIG HCPABCHCTBA C ITapaMCTpaMun

107

PannonansHbIE CHCTEMBI C TApaMeTpaMu

108

UppanmonanbHble ypaBHEHUs, HEPABEHCTBA C MapaMeTpaMu

109

UppanuonaabHbIe CUCTEMBI C TapaMeTpaMu

110

ITokasarenpHbIE YpaBHEHHS, HEPABEHCTBA C TapaMeTpaMu

111

Tloka3aTenbHEIC CHCTEMBI C napamMeTpamMu

112

.HOl"apI/I(i)MI/I‘{CCKI/Ie YpaBHCHUS, HCPABCHCTBA C NapaMCTpaMun

113

J'Iorapn(l)Mqucm/Ie CHUCTCMBI C ITapaMCTpaMu

114

TpuroHomeTpuieckue ypaBHEHMsI ¢ TapaMeTpaMu

115

Tpuronomerprueckre HEpaBeHCTBA C TTApaMeTpaMu

116

TpuroHoMeTprUYeCcKHe CHCTEMBI ¢ TapaMeTpaMu

SN VO S R U U U G U R GG SN

117

TlocTpoeHue u uccieloBaHre MaTEMAaTUUYECKUX MOJENIe
peaIbHBIX CUTYAIMH C MOMOIIBIO YPaBHEHUH C MapaMeTpamMu

118

TlocTpoeHue u uccieloBaHre MaTEMATUUYECKUX MOJEJIe
peanbHBIX CUTYAIMH C MTOMOIIBIO CUCTEM YPaBHEHUH C
rmapamMeTpamMu

119

ITocTpoeHue u uccnenoBaHue MaTEMaTUYECKUX MOJEIEH
peaNIbHBIX CUTYyaIlui C TIOMOIIBI0 CUCTEM YPaBHEHUM C
napaMeTpamu

120

KonTponbHas pabora: "3agauu ¢ mapamerpamu”

121

[ToBTOpeHue, 0000IICHHE, CHCTEMATH3ALMS 3HAHUI:
"YpaBHenus"

122

[ToBTOpeHue, 0000IICHHE, CHCTEMATH3ALMS 3HAHUI:
"YpaBuenus"




[ToBTOpenue, 06001IEHNE, CUCTEMATH3aLUs 3HAHUI:

123 "VpaBaennsa. Cucrtemsl ypaBHeHHUI" !
p yp
124 [ToBTOpeHme, 0000IICHNE, CUCTEMAaTH3AIIHS 3HAHUH: 1
"HepaBenctpa"
125 [ToBTOpeHme, 0000IICHNE, CUCTEMAaTH3AIIHS 3HAHUH: 1
"HepaBenctpa"
126 [ToBTOpeHwue, 0000IICHHE, CHCTEMATH3ALMS 3HAHUI: 1
"HepaBenctpa"
127 [ToBTOpeHwue, 0000IICHHE, CHCTEMAaTH3ALMS 3HAHUI: 1
"IIponsBogHas u e€ npumeHeHue"
128 [ToBTOpeHue, 0000IICHHE, CHCTEMATH3ALMS 3HAHUI: 1
"IIponsBogHas u e€ npumeHeHue"
129 [ToBTOpeHme, 0000IICHNE, CUCTEMAaTH3AIIHS 3HAHUH: 1
"IIponsBogHas u e€ npumeHeHue"
IloBTOpenue, 0000IIeHNE, CHCTeMaTH3alus 3Hanuit: "MaTerpan
130 1
U €0 IIpuMeHeHHE"
131 [ToBTOpenue, 06001IIEHNE, CUCTEMATH3aLUs 3HAHUI: 1
"(D "
YHKITUH
132 [ToBTOpeHue, 0000IIICHHE, CHCTEMATH3ALMS 3HAHUI: 1
"(D "
YHKITUH
133 [ToBTOpeHwue, 0000IICHHE, CHCTEMAaTH3AIMS 3HAHUI: 1
"®Oyukun"
134 UtoroBast KOHTpoNbHAsA paboTa 1 1
135 Hrorosast KOHTpOJIbHAsI paboTa 1 1
136 [ToBTOpeHwue, 0000IIICHHE, CHCTEMAaTH3AlMs] 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIAA YYEHUKA

MaremaTuka: anre0pa 1 Hadyaia MaTeMaTH4ecKoro aHalu3a, reoMeTpus. Anredpa u Hayana
MaTeMaTHYecKoro aHanusa (B 2 yactsx), 10 kinacc/ Hacts 1: Mopakosuu A.I'., Cemenos I1.B.; Hacts 2:
Mopakosud A.I'. 1 apyrue; o penaknuein Mopakosuda A.I'., O0IIecTBO C OrpaHIYECHHOM
oTBeTcTBeHHOCTHIO «MIOL] MHEMO3HMHA »

* MatemaTuka: anreOpa ¥ Hadyajga MaTeMaTHYECKOTO aHalln3a, reoMeTpus. Anredpa 1 Havana
MaTeMaTH4YecKoro aHanusa (B 2 yactsax), 11 xmace/ Hacts 1: Mopakosuu A.I'., Cemenos I1.B.; Hacts 2:
Mopakosud A.I'. 1 apyrue; o penakmuein Mopakosuda A.I'., O01IecTBO C OrpaHIYECHHOM
oTBeTcTBeHHOCTHIO « IO MHEMO3HNHA »

* MaTtematuka. Anre6pa v Hauaia MaTeMaTnieckoro ananusa, 10 kinacc/ Mepamsak A.l'., HoMmupoBckuii
I.A., TTonsxkos B.M.; mox penakiueit [lomonbckoro B.E., O6mecTBo ¢ orpaHIYeHHON OTBETCTBEHHOCTHIO
Uznarensckuii nuentp «BEHTAHA-I'PA®»; AknronepHoe obuiectBo «M3natensctBo «lIpocBemenue»

* MatemaTuka. Anre6pa v Hauaia MaTeMaTuieckoro aHanusa, 11 kiacc/ Mepamsak A.l'., HomupoBckuii
I.A., TITonsxos B.M.; mox penakiueit [lomonbckoro B.E., O6mecTBo ¢ orpaHIYeHHON OTBETCTBEHHOCTHIO
M3narensckmii neatp «BEHTAHA-T'PA®y»; AximonepHoe obmectBo «M3marensctBo «IIpocBemenmes

* Matematuka. ['eometpus, 10 knace/ Mepznsak A.I'., Homuposckuii [I.A., [lonskos B.M.; mon penakuueit
[Togonsckoro B.E., Ob6mecTBo ¢ orpaHndeHHO#N 0TBETCTBEHHOCTRIO M3marensckuii enTp « BEHTAHA-
['PA®y; AkmorepHoe obmecTBo «3maTenscTBO «IIpocBemenme»

* Matematuka. ['eometpus, 11 xmace/ Mepansk A.I'., Homuposckuii [I.A., [lonskos B.M.; mon penakuueit
[Monmonbckoro B.E., O0miecTBo ¢ orpaHu4eHHOM 0TBeTCTBEHHOCTRI0 U3natensckuit ientp « BEHTAHA-
['PA®»; AkmmorepHoe obmecTBo «3maTenscTBO «IIpocBemenme»

METOIUYECKHE MATEPHUAJIbBI JIVISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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