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INOACHUTEJIBHASA 3AIIMCKA

Y4eOnpiii Kypc «Anredpa W Hadajga MaTEMaTHYECKOTO aHAIN3a» SBISICTCS
OIHUM W3 HambOoJiee 3HAYMMBIX B TPOrpaMMe CpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C JPYroil CTOPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUTsl OCBOSHUS WH(OPMATUKH, OOIIECTBO3HAHMSI, UCTOPHUH, CJIOBECHOCTH U JAPYTHUX
TUCIMIUIMH. B paMkax maHHOrO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOM HayKu, KoTopas (OpMyJIUpyeT CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOr'o aHaJv3a 3aKJaJlbIBaeT
OCHOBY [l YCHENIHOTO OBJQJACHUS 3aKOHAMH (PU3UKU, XUMHUHU, OHOJIOTHH,
MOHUMAaHUsI OCHOBHBIX TEHJICHIIMNA Pa3BUTHUSI SKOHOMUKHU U OOIECTBEHHOM KU3HU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHON XKU3HU. B TO ke Bpemsi oBlajieHHe aOCTPAKTHBIMU U JIOTMUECKHU
CTPOTUMM KOHCTPYKIHUSMHU aireOpbl M MaTEMaTHUYECKOTO aHalih3a pa3BUBACT
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKIAECHUS C MOMOUIBI0O MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
0000IlIeHHEe W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KPEAaTUBHOE U KPUTUUECKOE MBIILICHHE.

B xoxe u3yuyeHusi yuyeOHOro kypca «Ainredpa ¥ Hayalla MaTeMaTHYECKOTO
aHanM3a» OOyYarolnIuecsl MOJTY4YaloT HOBBIA OIBIT PEIICHUs] TMPUKIAJAHBIX 3a/ad,
CaMOCTOSITEJILHOTO TMOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIluH,
WHTEpIIpEeTallui  TOJYYCHHBIX  PEIICHUM, 3HAKOMATCS C  IpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIINMUCSA MAaTEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMM.

YuebHblli Kypc 00Ja7aeT 3HAYUTENBHBIM BOCIHUTATEIBLHBIM TOTEHIIHAIIOM,
KOTOpPBIN peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHpPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduxky ydeOHOM
JEATEIIbHOCTH, TpeOyromed MpOAOIKUTEIbHON KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOSITENIbHOCTH, AKKYPATHOCTHU U OTBETCTBEHHOCTH 32 MOJyYEHHBIN pe3ybTar.

B ocHOBe MeToauKy 0OydeHust anreOpe U HayajlaM MaTeMaTUYeCKOTO aHAIN3a
JICKUT JEATCIbHOCTHBINA MMPUHIIUI O0yUYCHUS.

B cTpykType yuebHOro kypca «Anredpa 1 Hayajia MaTeMaTHYECKOT0 aHATN3a»
BBIZICJICHBI  CIIEAYIOIIME COAEpKATEIbHO-METOAUYecKue JimHuM: «Yucina u
BBIYHCIICHUS», «DyHKIMU U Tpadukn», «YpaBHEHHS U HepaBeHCTBa», «Hauaia
MaTeMaTU4YecKoro aHanuza», «MHoxkecTBa U JiorMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOIUYECKUE JIMHUM H3Y4YalOTCAd Ha MPOTSHKEHUU JABYX JIET



oOydJeHust Ha YPOBHE CpETHETO 00IIero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYT
JpyTa ¥ TIOCTENEHHO HACHIIIAasICh HOBBIMH TEMaMU | pa3ziesiaMu. J[aHHbIN yaeOHbIi
KypC SIBIISICTCS WHTETPAaTHBHBIM, TOCKOJIBKY OOBEeOuHSET B cebe conepikaHue
HECKOJBKMX MaTeMAaTHYECKHX TUCIUILUINH, TaKUX Kak anreOpa, TPUTOHOMETPHS,
MaTEeMaTUYECKUIA aHAIIN3, TEOPUS MHOXKECTB, MaTeMaTHdecKas JJoruka u apyrue. [1To
Mepe TOro Kak 00ydJaroIuecs OBJIAJEBAIOT BCE OoJiee MUPOKUM MaTEeMAaTHUECKUM
anmapaToM, y HUX TOCJIEIOBATEIIEHO (POPMUPYETCS M COBEPIICHCTBYETCS YMCHHE
CTPOUTh MAaTEMaTUYECKYI0 MOJCIb PEATbHOW CHUTYyalllH, MPUMEHSATH 3HAHUS,
MOJIYYCHHBIC TIPH HM3YYCHHH YYEOHOTO Kypca, IS PEIICHUS CaMOCTOSTEIHHO
chOpMyIMPOBAHHONW MaTeMAaTHYECKOW 3a/Jadd, a 3aTeM HHTEPIPETUPOBATH CBOU
OTBET.

ConeprkarenbHO-MEeTOAMYECKass JTUHUA «Uucina ¥ BBIYUCICHUS 3aBepIIacT
dbopMHpOBaHNE HABBIKOB MCIOJB30BAHUS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
Ha4yaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBanus. Ha ypoBHe cpeaHero o0iiero
oOpa3oBaHus 0co0O€ BHUMaHue  yaeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIOYAIOMINX B CEO0sl MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucu YHCIa, YMEHUE JeiaTh MNPUKUAKY, BBIMOJHATH MPUOIMKEHHBIC
BEIYHCIICHHSI, OIICHWBATh YWCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTaMH. 3HAKOMbBIE OOYyYaIOIMMMCS MHOXECTBA HATYPaIbHBIX, IIEJIBIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJIHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4hceld. B KakaoM H3 53THUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My CIenu(pUIecCKue 3aqaud W ONepaluu: JeJCHHe Haleno,
OTIEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, 0ocoOble CBOICTBa
paIMOHAIBHBIX M UPPAIMOHATIBHBIX YUCEN, apU(PMETHICCKUE OTIEPAIINH, a TaKKe
U3BJICUCHUE KOPHS HATypallbHOM CTETEHM HAa MHOMXECTBE KOMIUIEKCHBIX YHCElL.
brnaronmapsi mocienoBatensHOMY PACIHIUPEHUI0 KPyra HCIOJIb3YEMBbIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX TPUMEHEHUS I PEIICHUS Pa3INJHBIX 3a/1a4
dbopMHpyeTCS TIPEICTABICHUE O SAMHCTBE MaTEMaTHKH KaK HayKH W €€ pOJId B
MOCTPOEHUU MOJIENICH PEaJIbHOTO0 MHpa, IIUPOKO HCIOJIB3YIOTCS 0000IIeHUE |
KOHKpETHU3aIHSI.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTHKEHUU BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIIero oOpa3oBaHUs, MOCKOJBKY B KaXIOM
pasaene IIporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3amad. B
pesynbrare OOydYarolIvecss OBJAJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPHYCCKUX YpPAaBHCHHMM, HEPABECHCTB M CHCTEM, a TakKXke 3ajad,
colepKalmx MmapaMeTphl. [lojydeHHBIE YMEHHS IIMHPOKO HCIIOJIB3YIOTCS TIPH
UCCJICIOBaHUH (DYHKIIMA C TIOMOIIBIO TTPOU3BOAHON, TPHU PEIICHUH TPHUKIIATHBIX
3a/1a4y M 3a7a4 Ha HAXOXKJCHUE HAMOOBIINX W HAUMEHBITUX 3HAYCHUN (PYHKITUH.



JlanHasi conepxaTesbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBIMIOJIHATh ~ pacy€Thl 1O  ¢opMysiaM, MNpeoOpa3oBaHUs  palMOHAIBHBIX,
UppPAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKXKE BBIPAKECHHUI,
COJIEpKaINX CTEMEeHU U Jorapudmbl. braronaps u3ydeHHIO anredpanyeckoro
MaTepHaia IpOUCXOIUT NadbHEHITIee PA3BUTHE AITOPUTMHYECKOTO U a0CTPAKTHOTO
MBIIUICHUS 00y4aromuxcs, (GOpMHUPYIOTCS HABBIKU JACAYKTHUBHBIX PacCy>KICHUMH,
paboTbl C CHUMBOJIbHBIMU (hOpMamu, TMPEJICTABICHUS 3aKOHOMEPHOCTEH W
3aBHCUMOCTEH B BUJIC PAaBEHCTB M HEPaBEHCTB. AnreOpa npennaraet 3G PpeKTuBHBIC
WHCTPYMEHTBl I pEUICHUS MPAaKTUYECKUX M €CTECTBEHHO-HAY4YHBIX 3ajady,
HarJIsiAHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KAaK SI3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JUHUS «DyHKIMM U TpaQuKU» TECHO
NeperuieTaeTcs ¢ JAPYTMMH JIMHUSIMH Yy4e0HOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHUs MaTepuana. M3ydeHue cTeneHHoun,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUU NIl pelIeHus 3a7a4 U3 JAPYruX yuyeOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaKk U C pEIICHHEeM YpaBHEHM U HepaBeHCTB. [Ipum 3TOM Oosbllloe BHUMaHUE
yaensieTcs (OPMUPOBAHUIO YMEHUSI BbIpakaTh (OpMYyJIaMH 3aBUCUMOCTU MEXKITY
pPa3IMUHBIMU BEJIMYMHAMH, HCCIEAOBATh MOJY4YEHHbIC (YHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toil coiep>KaTeIbHOM JTUHUY HAIICJICH Ha Pa3BUTHE YMEHUN U
HaBBIKOB, ITO3BOJISIFOLIMX BBIPAXKAaTh 3aBUCUMOCTH MEXKAY BETMYMHAMHU B PA3IMUHON
dbopme: aHanuTHYECKOM, Tpaduyeckor u cioBecHOU. Ero n3yuenue cnocoOCTByeT
Pa3BUTHUIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETHU3aIUH, UCTIOIh30BaHUIO aHAJIOTUH.

ConepxartenbHasg nuHUs «Havana mMaTreMaTH4ecKOro aHajau3a» MO3BOJISET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHX, TaK U MPUKIAIHBIX 3a/1ad,
JIOCTYIHBIX OOYYalOIIMMCS, TaK KaK Yy HHUX TMOSBISETCS BO3MOXKHOCTH CTPOUTH
rpaduKu  CIOXHBIX (PYHKIMHM, OMPEAeNsITh WX HAuOOJbIIMEe W HaUMEHBIINE
3HAUEHUS, BBIYUCIATH MUIOMAAu (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHUsl TmpolieccoB. JlaHHasi cojep:kaTeiabHas JMHUSA OTKPHIBAET HOBBIC
BO3MO>XHOCTH TOCTPOCHUSI MATEMATHYECKUX MOJIeJIEd pPEalbHBIX CHUTYyalluu,
MO3BOJISICT HAXOIUTh HAUJTYUIIIEE PEIICHUE B MPUKIIATHBIX, B TOM YHCIIE COIUAIBHO-
PKOHOMMYECKHUX, 3aJadyax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOIO aHaJIM3a
CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMAIBHO-JIOTHIECKOTO M KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABATh TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBE. O0yUaronuecs y3HatT O BhIIAIOIINXCS
pe3yJsibTarax, MOJYYEHHBIX B XOJE€ pPa3BUTHUS MaTEMaTUKH KaK HayKd, U 00 HX
aBTOpaXx.



CopepkarenbHO-MeTOAMYECKass TUHUS «MHOXKecTBa U JIOTHKa» BKIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOTuku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTEeMAaTUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3eibl
MaTeMaTUKH © ©€¢ TPWIOKEHUN, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMECHHOW MAaTEMAaTHUKH W HCIIOJIh30BATh €TO MJIsi BBIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KaK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYECKONM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIILICHUS
OOyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HaBBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueObHOoM Kkypce «AnreOpa M Hauajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPHIE MPU3BAHbBI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peatbHBIX
CUTYyallMi, WCCIACAOBAHHS O3THX MOJENEH C TOMOIIBIO ammapara aireOpbl H
MaTEMaTUYECKOTO aHalli3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAKIIBIN U3 Pa3fIesioB MPOTPaMMBI, IIOCKOJIbKY BECh MaTepHall
y4eOHOTr0 Kypca HIMPOKO HMCIIOJNB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUM  pEalbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaxXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBaTh  MPOOJIEMY.
JlesitenbHOCT MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS MPUKIAJHBIX 3a7a4
OpraHu3yeTCs B MPOIIecCce U3yUeHUs BCceX TeM yueOHOTo Kypca « Anredpa u Havasna
MaTEeMaTHYECKOTO aHATTU3ay.

Ha wu3yuenune yueOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 JacoB (4 4aca B HeJIEINIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BBIYMCICHUA

Panmonanpupie umcna. OOBIKHOBEHHBIE W JACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHbIe Tepuoandeckue apodu. I[Ipumenenue npobeit u MPOIECHTOB IS
peleHns NPUKIaaHbIX 3a1a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUN U PEAIbHOM KU3HH.

[elictBuTenpHble 4Wclia. PalMOHANBHBIE W UPPALMOHAIBHBIE YHUCIA.
Apudmernueckue  omepanMy ¢ JCUCTBUTENIbHBIMU  4YHUCIaMd.  Moayib
JEUCTBUTEILHOTO YHUCIIA U €ro cBoMcTBa. [IpnOnmk€HHbIE BBIYKMCIICHHUS, PABUIIA
OKPYTJIEHUs, IPUKUIKA U OLIEHKA PE3YJIbTAaTa BIYMCICHHMN.

Crenenp ¢ 1nensIM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
MOAXOSIIEH (OPMBI 3aMKUCH ACHUCTBUTEIBHBIX YUCEIN JIJISI PEIICHUS TPAKTUUYECKUX
3a7a4 U IIPEACTABJICHUS JAHHBIX.

ApudmeTnueckuii KOpeHb HATYPaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHb € panvoOHAJIBHBIM IIOKa3aTeleM W €€ CBOWMCTBA, CTENEHb C
JEACTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapudma. JleciTUuHbIE U HATypaJIbHbBIC
JgorapuMsl.

CuHyC, KOCHMHYC, TaHT€HC, KOTAaHI'€HC YHCIIOBOTO apryMEeHTa. APKCHUHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTAa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCUIIBHBIE ypaBHEHMS W ypaBHEHHs-CleACTBUA. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METOIbI PEIICHUS LETBIX U IPOOHO-PAIIMOHALHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOTOYICHbI OT OJHOW MNEpPEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorouieHs! ¢ 11ebIMu K03 (P hUITIEHTAMHU.
Teopema Buera.

[IpeoOpa3zoBaHus YUCHOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

HNppaunonanbHbie YpaBHEHUS. OcCHOBHBIE METO/BI peLIeHus
VPpalHOHAIBHBIX YPABHCHUMN.

[lokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PELICHHS IOKAa3aTEIbHBIX

YPaBHEHUM.

[IpeoOpa3zoBaHue BhIpaXXEHH, COAEPIKAITUX JTOTapru(MBbI.

Jlorapudmuueckue YpaBHECHUS. OcHOBHBIE METOJIbI peLeHus
Jorapu(pMHUECKUX YpaBHEHHIA.

OcCHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIIbI. ITpeoOpa3oBanue

TPUTOHOMETPUUECKHUX BbIpakKeHH. PellieHne TpuroHoMeTpuuecKux ypaBHEeHU .



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuia CUCTEMBI JIMHEWHBIX
ypaBHeHM. OnpenenuTens MaTPULbI 2X2, €ro FTeOMETPUUYECKH CMBICT U CBOMCTBA,
BBIYUCJICHUE €T0 3HAYEHUs, MPUMEHEHUE OINPEACTUTENS I PEUICHUS] CUCTEMBbI
JMHEWHBIX ypaBHEHMU. PelieHne npuKIagHbIX 3a0ad € IIOMOLIBIO CHUCTEMBI
JIMHEWHBIX yYpaBHeHUU. MccnenoBanme noCTpOCHHONW MOJAENIH ¢ TOMOIIBIO MATPHII
Y OIIPEICIIUTEIICH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPEealbHON CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 Pa3IMuHbIX 00J1acTeil HAYKHU U pealbHON KU3HU.

DOYyHKIUHN U TPAPUKH

OyHkIus, crnocodbl 3amgaHus (QyHkuu. B3auMHO o00patHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  yHkuu. DineMmeHTapHbIe MpeoOpa3oBaHUs
rpapuKoB (QyHKIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHBIE pyHKIMU. [lepuoanueckue
¢ynkun. IlpomMexxyTku MOHOTOHHOCTM (pyHKUMH. MakCUMyMbl U MUHHUMYMBI
¢ynkiun. Hanbonpiiee n HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

JluneiiHasi, kBagpaTU4Hasi W JIpOOHO-TMHEWHasT (DYHKUIMU. DIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHas (pyHKIHS C HaTypalbHBIM M LENbIM NoKa3zareneM. E€ cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduk KOpHS n-0i CTEMEHU KaK (GyHKIIMKU 0OpaTHOM CTETIeHU
C HATypAJIbHBIM ITOKA3aTEJEM.

[TokazaTenbHass u jorapupmuyeckas (yHKUUHU, UX CBOWCTBA M Tpaduky.
Hcnonb3oBanue rpadgpukoB GyHKUMNA 151 peLICHUs YPABHEHU.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEIECHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

OYHKIMOHAIbHBIE 3aBUCUMOCTHM B peaJbHBIX MpoOIeccax M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4eCKOro aHAJIN3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIeNOBaTEIBLHOCTEH. MeTox
MaTeMaTH4eCKOM HHIAYKIHH. MOHOTOHHBIE M OTPAaHUYEHHBIE TIOCIEA0BATEIIBHOCTH.
Hcropusi BOZHMKHOBEHHMS MAaTEMaTHYECKOIO aHalu3a Kak aHaln3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoMeTpruecKas mporpeccud. beckoneuHo yObIBaromast
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETPUYECKON
IIPOIrpeCCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. HUucno €. Popmyiia CI0KHBIX
NpoleHTOB. Vcrnosb30BaHWE TIPOTrpecCHH Ui PEIICHUS peajbHbIX 3a4ad
MIPUKJIATHOTO XapakTepa.



HenpepoiBHble ¢GyHKIMM W MX CBOMCTBAa. ToukM paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkuuid. CBoicTBa (YHKIMH HENPEepHIBHBIX Ha OTpe3ke. MeToj
WHTEPBAJIOB JUISl PELICHHS HEpaBEHCTB. l[IpuMeHEHHe CBOWCTB HEMPEPBIBHBIX
byHKIUI 1715 perieHus 3a1a4.

[lepBas u BTOpast mponsBoaHbIe GyHKIHK. OnpeneneHne, TeOMETPUIECKUN U
bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHHUE KacaTeabHOU K Tpaduky QyHKIUN.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHast ~ CyMMBl,
MIPOU3BECHUS, YACTHOTO U KOMITO3UIINH (PYHKITHHA.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, oOmepaluyu HaJ MHOXKECTBAMU M WX CBOMCTBa. JluarpaMmbl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IPOLIECCOB M SBJICHUW, MPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYE€CKOTO OOBEKTa, CIEJCTBHUE,
JI0KAQ3aTeIbCTBO, PABHOCUJIBHBIE YPABHEHMUS.

11 KVIACC

Yucaa v BBIYMCICHUSA

Harypanbubie u nenbie yucna. [I[pumeHeHrne NMpU3HAKOB JIEMMOCTU LIEJIbIX
yycen, HauOonbIuid oOmuii aenutens (mamee — HOJl) m HamMmeHbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa aiis peneHus
3a/1a4 B LEJIBIX YHUCIIAX.

Kowmmnekcubie uucia. AnreOpanueckass W TPUTOHOMETpHYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMeTHUECKHE OIepalud C KOMIUIEKCHBIMU
yucinamu. M3o0pakeHne KOMIUIEKCHBIX YHCEI Ha KOOPJIWHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenune
KOMITJIEKCHBIX YMCEN IS PEIICHHS (PU3NUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHMs U HEPABEHCTBA

CucrtemMa U COBOKYITHOCTh YpaBHEHU U HEPABEHCTB. PABHOCUIIbHBIC CUCTEMBbI
U CHCTEMBI-CIIeJICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPaBHEHHM C  TTOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PellieHrne TpuroHoMeTpUIeCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI  PEIICHHUS TOKa3aTelIbHBIX U  JOTrapu(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPAITUOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPALMOHATBHBIX, TTOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MapaAMETPaMHU.



[IpumeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMAaTUYECKUX
3a]a4 U 33/1a4 U3 pa3IMyYHbIX 00JacTel HAyKU U peasIbHOM )KU3HU, UHTEpIpETaUs]
IIOJIyYEHHBIX PE3YyJIbTATOB.

DYyHKIUHN U TPAPUKH

I'paduk xommosunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUN U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPaPUKH.

['padmyeckue MeTOABl pelIeHUsT ypaBHEHUW W HepaBeHCTB. [paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IMPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEAMETOB U PEANBHON KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[IpumMeHeHne MpoU3BOAHON K UCCIEIOBAHUIO (DYHKLIHM HA MOHOTOHHOCTb H
sKcTpeMyMbl. HaxoxxaeHne HanbobIero 1 HAMMEHbIIEro 3HaYeHU I HepephIBHON
GyHKIUU Ha OTpPE3Ke.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pEIICHUS B
NPUKIIAIHBIX 3a1adax, Uil ONPEACIIEHUS CKOPOCTH M YCKOPEHHMsS Ipouecca,
3a1aHHOTO (hOpMYJION UK rpaduKoOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. I[lepBooOpasHbIe
arieMeHTapHbIX pyHKuui. [IpaBuina HaxoxaeHUS TEpBOOOPa3HBIX.

WNuterpan. ['eomeTpuyeckuil CMbICI HHTETpaja. Beraucinenue onpenes€éHHoro
uHTerpana no gpopmyne Herotona-Jleionuna.

[IpumeHeHue uHTErpana s HaXOXACHUS IUIONIANEed IJIOCKUX (QUryp u
00BEMOB T€OMETPUUECKUX TElL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEeHUH. MaTtemaTuieckoe
MOJICJIMPOBAHUE pEATbHBIX TMPOLECCOB C TMOMOLIBI  AU(depeHIInaTbHbIX
YPaBHEHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH IPAKJAHCKON MO3UIIMUA 00YUaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
rpakJgaHckoro  obOmiectBa  (BBIOOpPBI,  ONpPOCHI U JIPyroe), yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHH C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON T'pakIaHCKOW UIACHTUYHOCTHU, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JIOCTUKEHHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKOUN MIKOJIBI,
WCIIOJIb30BAaHUE ATUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUSA, dTHUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYyIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHUH, pacCy>KJIEeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4eCcKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI TMPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (3J0pOBOE MHTaHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITHU U
OTJIIbIXa, peryispHas (u3nvecKas aKTUBHOCTH), (PU3NYECKOE COBEPUICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAEATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBLHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUWIOKEHUSIMH, YMEHHE COBEpINAThb OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur W peanu3oBbIBATb COOCTBEHHbIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTU4yeckoMy  OO0pa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TIPOTSHKEHHWU BCEH JKU3HHM, TOTOBHOCTh K aAKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKONW HaIpPaBICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBTYPhl, TIOHUMAHHUE BIMSHUS
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
CpeIbl, 0OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWK JUIsl penieHus 3agad B 00JacTu
OKpYXalomel cpefpl, IUIAHUPOBAaHUE TIOCTYIIKOB W OIICHKA WX BO3MOKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MTPaKTUKH, TOHMMaHNE MaTeMaTHIECKON
HayKH Kak cepbl 4eTOBEUECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUMMOCTHU
JUTSL pa3BUTHUS IMBWIN3AINY, OBIAJCHUE SI3bIKOM MaTEMAaTUKH U MaTeMaTHU4eCKOU
KyJbTYPOU Kak CPEJCTBOM MMO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBIISITH MPOEKTHYIO
U UCCJIeIOBATEIBCKYIO JIEATENIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA

ba3oBble 1ornueckue aeiicTBU:

BBISBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE MPHU3HAKU MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTpeieSICHUs TIOHSITUHN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK Kiaccu(uKaiuy,
OCHOBAHUS JIJ1s1 000OIIECHUS M CPABHEHHUSI, KpUTEPUU TTPOBOUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U MOPEeOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUIX, MpeajiaraTb KPUTEPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJIBHO JOKA3aTEICTBA MATEMATUUYECKUX YTBEPKICHUM
(IpsiMbI€ ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CY>K/ICHUS U BHIBO/IBI;

BBIOMpATh CMOcO0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIICHUS, BEIOUPATh HAanOOoJIee MOIXOSANIUN C YIETOM CAMOCTOSITEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK HCCIEN0BATEIbCKUM WHCTPYMEHT MO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAMOCTOSATENIBHO CIIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, SIBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEeKTaMU, SIBJICHUSIMU, IIPOLECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaM
OpOBEAEHHOTO  HAOMIOACHUSA, HCCICNOBAaHUS, OLICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BBIIBHUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAIIMK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETA Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHGOPMAIIUIO PA3IMYHBIX BUIOB U (HhOpM
MIPEJICTABIICHHUS;

CTPYKTYpUpOBaTh MH(OpMAIINIO, MPEACTaBISITh €€ B pa3luyHbIX (dopmax,
WJUTIOCTPUPOBATH TpadUyuecKH;

OLICHUBATH HaJEXKHOCTh uHdopMaIuu o CaMOCTOSITEIILHO
c(hopMyJIHMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHbIe YHHMBeEpPCAJIbHbIE Y4eOHbIe el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMy.TII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
IeJIsIMHAU 06IH€HI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘le 3p€HI/I$I B YCTHBIX
N IIMCBbMCHHBIX TCKCTaxXx, JdaBaTb IIOACHCHHUA IIO0O XOAY PCHICHHUA 3aJdaydu,
KOMMEHTUPOBATH NIOJIYYCHHBIN PE3YJIbTAT;

B X0/ 00CYXXJIeHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
HpO6JI€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBAaTh HJACH, HAICJICHHBIC Ha IIOUCK
pel_HeHI/ISI, COITOCTABJIAITH CBOH CY)KJleHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJICTBO TMO3WIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICAOBAaHUA,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (OpMaAT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIMNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIOCOO pelIeHus C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIaJICTh  HABBIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHUS
COBEPILIAEMBIX JIE€UCTBUI U MBICIMTENBHBIX MPOLECCOB, UX PE3YyJbTATOB, BIAJCTh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHUs
MaTeMaTUYECKOHM 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TIPHU PEIICHUU 3aJ]1a4yH,
BHOCHUTh KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBIACHITH MPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTAaTOB JEATEIbHOCTH, HAXOJUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEJILHOCTD:

MOHUMATh M MCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHAMBHUAYaJIbHOU
paboThl TpU pEHIeHHH YYEOHBIX 3a7a4, MNPUHUMATh IeJIb COBMECTHOMU
JIEATEIIbHOCTH, IUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM pabOoThl, pacrpeneisiTh
BUJIBI pa0OT, IOrOBApUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 000011aThH
MHEHHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax paboThl (0OCykneHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITOJIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICUCTBUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIAJa
B 00muiA TPOAYKT TIO KpUTEPUSM, CEHOPMYIUPOBAHHBIM  yYaCTHHKAMU
B3aUMOJCHUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOydyenus B 10 kiacce oOydyaromuics TOJYYUT CIEIYIOLTUE
MpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4EeOHOTO
Kypca «Anredpa U Hauaja MaTeMaTHYECKOTO aHATN3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoAndeckas JApoOb, TMPOILEHTHI, HPPAIUOHATBHOE YHUCIO, MHOXECTBa
palMOHAJIBHBIX U ACHCTBUTEIBHBIX YUCEI, MOAYJIb JEHCTBUTEIHLHOTO YUCIIA;

MPUMEHSTh JIPpOOM W TPOLIEHTHI JJIsI PEIIeHUs] TPHUKIAJHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BBIYUCIICHUS, TTPABUJIAa OKPYTIICHUS, IPUKUIIKY H
OLIEHKY PE3yJIbTaTa BHIYNCIICHU;



CBOOO/IHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIAILYI0 (POPMY 3aIHUCH IEHCTBUTENBHBIX YNCEN AJISl PEIICHUS
IIPaKTUYECKUX 3a]1a4 U NPEICTaBICHUS JAHHBIX;

cBOOOIHO OIEpUPOBaTh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEICHU;

CBOOO/IHO OIIEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeIEM;

CBOOOIHO OIEpPUpPOBATh MOHATUSAMU: JorapupM uHCIa, JECATUYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPUPOBATH MOHATHSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHT€HC
YUCIJIOBOTO apryMEHTa;

OIIEpUPOBATh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHNs U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATh MOHATHSAMU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHUS U YPABHEHMSI-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl PEIIECHUS PALUOHAIBHBIX M JIPOOHO-
pallMOHAIBHBIX ypPaBHEHUH, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEMEHHOM,
MHOTOYJIEH C LEIbIMU KO3 PUIIEHTaMU, KOPHU MHOTOYJICHA, TPUMEHSTD JIeJICHUE
MHOTOWIEHA Ha MHOTOWIEH C OCTaTKoOM, Teopemy be3y m teopemy Buera s
peneHns 3a1ay;

CBOOOJHO ONEPUPOBATH TMOHATHSMHU: CHCTEMAa JIMHEWHBIX YypaBHEHWIA,
MaTpuIa, ONPEACINTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHN CMBICI,
UCITIOJIB30BaTh CBOMCTBA ONpENENHTeNss 2 X 2 JuId BBIYMCIEHHMS €r0 3Ha4yeHus,
IPUMEHATh ONPEACHUTEN JUIsl PEIIEHUsT CUCTEMbl JIMHEWHBIX YpAaBHEHUH,
MOJICJIUPOBATh PEaJbHbIE CUTYallUH C TTOMOILIBIO CUCTEMbI JIMHEHUHBIX YPaBHEHUM,
MCCIIEI0BATh IIOCTPOEHHBIE MOJEIH C IOMOLIBI0O MATpHUI] U OINpEAEIUTENEH,
MHTEPHPETUPOBATH MOJyUYECHHBIN PE3YJIbTaT;

WCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH [UIsi TNpeoOpa3oBaHMs
BBIPAKCHU,

BBITIOJIHATH MPE0OPa30BaHUs YMCIOBBIX BBIPAXKEHUH, COIepKAIIUX CTEIEHHU C
palMOHANIbHBIM [TOKA3aTENEM;

UCIIO0JIb30BaTh CBONCTBA norapupmMoB TUISt npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKECHUN;

CBOOOJTHO OMEPUPOBATh MOHATUSIMHU: HUPpPAILMOHAJIBHBIE, MMOKa3aTeJbHbIE U
jgorapuMUYECKHe YpaBHEHHUS, HAXOIUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B WIIA OCYIIECTBIISAS POBEPKY KOPHEM;



MPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKUe (HOpMYJIbl ISl MpeoOpa3oBaHUS
TPUTOHOMETPUUECKHUX BBIPAKCHHUI;

CBOOOJTHO  OMEPUPOBATH MOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
NPUMEHATh  HEoOXoammble  (HOPMYJBI  JJIi  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUH;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDOKEHUsSI, YpaBHEHHS, HEPaBEHCTBA IO YCIOBUIO 3a/aud, MCCIIEI0BaTh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHKuHuU U rpapuKu:

CBOOOJHO ONEPUPOBATH MOHITUAMU: (PYHKITHS, CIIOCOOBI 3aMaHus (PyHKITHH,
B3aMMHO OOpaTHble (QYHKIUU, KOMMO3UIMUs GYyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATH JIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITHI;

cBOOOHO OIEpPHPOBATh MOHATHUSAMHU: 00JACTh OMPEACICHHUS W MHOKECTBO
3HaUYeHUN (DYHKIMH, HYJIH (PYHKITAN, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJTHO OIMEpUpPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIIHH,
nepuonyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJibllieeé M HauUMEHbIee 3HaueHHe (YHKIMH Ha
MIPOMEKYTKE;

CBOOOJTHO OTEPUPOBATH MOHATUSIMH: CTENIEHHAs (DYHKIMSA C HATYypadbHBIM H
HeabIM TIOKa3zareneM, rpaguk CTeneHHOW (YHKIHUU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHS N-OW CTENEeHH Kak (YHKIMH OOpaTHOM CTENEeHH C
HaATypaJIbHBIM MTOKa3aTeleM;

OTIepUpPOBaATh TOHATHSAMU: JMHEHHas, KBaJpaTWdHAs W JAPOOHO-TMHEHHAS
(GYHKIIUA, BBITIOJHATH 3JICMEHTAPHOE UCCIICAOBAHKE U MIOCTPOCHUE UX TPadUKOB;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: TOKa3aTeNbHAs W JorapupMuyeckas
GbyHKIUHA, UX CBOMCTBA U TpaduKH, HUCIOJIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHMU;

CBOOOJHO ONEPHPOBATH TOHATHAMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
OTIpeJIeICHHE TPUTOHOMETPUUECKUX (PYHKITUN YHCIIOBOTO apTyMEHTa;

UCIIOJIb30BaTh rpaduku (GYHKIMA i1 MCCIIENOBAHUS TIPOIECCOB M
3aBUCUMOCTEH TIPHU PENICHUH 3aJlad U3 APYTHX y4eOHBIX MPEIMETOB U PEabHOMN
YKU3HHM, BBIpOXXaTh (OPMYJIaMH 3aBUCHMOCTH MEXKy BEIMYNHAMU;

Hauajia MaTeMaTH4eCKOr0 aHAJIM3a:

CBOOOJTHO OTEPUPOBATH TOHATHAMU: apuPMeTHUecKas M TeoMeTpudecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi reOMEeTpUIecKasi MpOTrpeccus, TMHCHHBIA U
AKCIIOHEHIIUATBHBINA POCT, (POPMYIIa CIOKHBIX MPOIIEHTOB, UMETh TIPEICTABICHHUE O
KOHCTAHTE;

UCTIONIb30BaTh MPOTPECCUU IS PEIICHUs pealbHBIX 3a/ad MPUKIATHOTO
XapakTepa;



CBOOOJTHO OIEPUPOBATH MOHIATHUIMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENBHOCTE, MOHOTOHHBIE M OrPAHWUYEHHBIE IOCIEA0BATEIbHOCTH,
MIOHMMATh OCHOBBI 3apO’KJICHHUS MAaTeMaTUYECKOrO0 aHalu3a KaK aHalau3a
OECKOHEUHO MaJIbIX;

CBOOOTHO ONIEPHPOBATH OHATUSIMU: HEMPEPHIBHBIE (PYHKITUH, TOYKU Pa3phbiBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpadrika QyHKIINH;

CBOOOJTHO OIEPUPOBATH MOHATHEM: (YHKIMS, HEMpEpbIBHAs Ha OTpe3Ke,
MIPUMEHSTH CBONCTBA HETIPEPHIBHBIX (DYHKITUHN TSI pEIICHUS 3374,

CBOOOJIHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpasi MPOU3BOIHbBIC
dbyHKIIMM, KacaTenbHas K TpaduKy QyHKIINH,

BBIUUCIISITH ITPOM3BOJAHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMITO3ULIUU
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh TEOMETPUUECKUA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OINEPUPOBATH  MOHATUSIMHU: MHOXXECTBO,  ONEpalu  Haj
MHOECTBaMU;

HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjisl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SBJICHUH, TP PEIICHUH 3a]1a4 U3 JIPYTUX YYEOHBIX MPEAMETOB;

CBOOOJTHO OMNEPUPOBATH MOHATUAMHU: OIpEACIICHHe, TEeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy obOyuenuss B 11 kjacce oOydaronuiics TOJYYUT CIEAYIOIINE
MpeAMETHbIE PEe3ybTaThl MO OTIEIbHBIM TeMaM pabouel MporpaMmbl Y4EOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYeCKOTO aHaTU3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OMIEPUPOBATH MOHATUSIMU: HATYPAIHHOE U IIEJI0€ YKCIIO, MHOXKECTBA
HATYpaJIbHBIX U LEJIBIX YHCEN, UCIOIb30BaTh MPU3HAKH JIEIMMOCTH LEIbIX YHCEN,
HOJ/l u HOK HaTypaibHBIX 4yuCEN A pPEUIeHUs 3aJad, MPUMEHSTh alrOpUTM
EBxnuna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa 1O MOJYJIO, 3alKChIBATh
HATypaJIbHbIE YUCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOOJIHO OINEPUPOBATH MOHITUSMU: KOMIUIEKCHOE YHCJIO M MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE YMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKON (hOpMe, BBHITIONHATH apUPMETHUECKUE ONepaIii ¢ HUMHU U
n300pakaTh Ha KOOPJUHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HpPpPALMOHANbHbBIE, NOKA3aTENbHbIE U
jJorapu(pMUUECKUE HEpPABEHCTBA, HAXOAUTb UX PELUIEHUS C  IOMOILBIO
PABHOCWIIBHBIX IIEPEXOOB;

OCYIIECTBISATh OTOOp KOpHEW TpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOO/IHO OIEpUPOBATh IOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJBl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH H
HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUSA, HAXOJAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIbHBIX, HPPALMOHAIBHBIX, TOKA3aTEIbHbBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarhb palMoOHAJIbHEIE, UppaLOHaIbHbBIE, ITOKa3aTEeIbHBIE,
gorapupMUYECKUe W TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U IapaMeTphl;

IPUMEHATH TpauyecKue METO/bI JUUIs PEIICHUs] YPaBHEHUI U HEPABEHCTB, a
TaK)K€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABISATH
BBIDOKEHHUSI, YpPABHEHUS, HEPABEHCTBA M HUX CHCTEMbl IO YCJIOBHUIO 3a/1ayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENINM C HCIIOJIb30BAHUEM ammapara ajareopsl,
WHTEPHPETUPOBATH NIOJyUYECHHBIN PE3yJIbTaT.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKH KOMMO3MIMU (PYHKIUHA C MOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIHIA;

CTPOUTH TeOMETpUYeCcKre 00pa3bl ypaBHEHUHN U HEPABEHCTB HAa KOOPAMHATHON
IIJIOCKOCTH;

CBOOOJHO  OMNEpPUPOBATH MOHATHSAMHU: TPaPUKA TPUTOHOMETPHUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM Ui MOJCIUPOBAHMS U HCCIENOBAaHUS pEaJIbHBIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJm3a:

UCIT0JIb30BaTh MPOU3BOIHYIO JIJISl UCCIEAOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOAUTh HauOOJIbIIee U HAaUMEHbIlIee 3HAaUCeHUsl (PYHKIIMM HENPEPhIBHON Ha
OTpE3Ke;

UCIIOJIb30BaTh TMPOM3BOJHYIO [UJIi HAXOXKJICHHUS HAWJIy4ylIero peuieHus B
MIPUKIIAJIHBIX, B TOM YHCJIE COUMAIbHO-3KOHOMHYECKHUX, 3aa4ax, sl ONPEAEICHUS
CKOPOCTH U YCKOpPEHUS MpoIiecca, 3aJaHHOro (hOpMyIION WM rpaduKoM;



CBOOOJTHO ~ ONEpHUPOBATH MOHATHSMHU: [EPBOOOpa3Hasi, ONpeneIEHHBIMI
WHTErpajl, HAXOAWTh IEpPBOOOpA3HBIC AIEMEHTAPHBIX (DPYHKIMHA U BBIYUCIATH
uHTerpai no Gpopmyie Herotona-JIeitonuna;

HAXOJUTh TIOMAHN TUIOCKUX (GUTYP U OOBEMBI TEIT C TOMOIIBI0 HHTETPAJIA;

MMETh MPEACTABIECHUE O MATEMATUYECKOM MOJCIMPOBAHUM HA IPUMEPE
cocTaByieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelarh NPUKIAIHbIE 3aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
($u3NYECKOro XapakTepa, CpeICTBAMH MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Koutpoabupie  IMpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO I€HCTBUTEIIBHBIX YHCEIL.
| MHorounensl. PaninoHanbHble ypaBHEHUS U 24 |
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynkiun u rpadguku. CrenenHas GyHKIUs C 12 |
L[eJIbIM TIOKa3aTesIeM
3 Apudmerrndeckuii KOpeHb N-0 CTEIICHHU. I |
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
JlorapupmMuueckne ypaBHEHHs
6 Tpuronomerpruyeckue BeIpaxkeHUs U 2 |
ypaBHEHUS
7 ITocnenoBaTeabHOCTH U IIPOrPECCUH 10 1
HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HanmeHoBaHMe pa3jeioB U TeM (uudposbie)
n/n NPOrpamMMmbl Bcero Kontpoarmpie  Mpaxrueckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
HccnenoBanne GyHKIHIA ¢ TOMOIIIBIO 2 |
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 14 |
Tpuronomerpuueckrue HepaBeHCTBA
4 WppanmonanpHble, OKa3aTebHbIE U 24 |
norapuMUYECKHe HEPABCHCTBA
KomriekcHele yncna 10 1
HarypanbHble u 1ienble ynucna 10 1
CucreMsl paliMOHaIbHBIX, UPPALNOHAIBHBIX
7 MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUU
3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 16 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

MHO03€eCTBO, ONepauy Hal
MHO>KECTBAMU U UX CBOMICTBA

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

Huarpammesl Ditniepa-Benna
[IpuMeHeHne TeOpETHKO-
MHOKECTBEHHOTO arrapara JJjisi PeIICHHS
3a71a4

Parmmmonanpusie yncia. OOBIKHOBEHHBIE U
JECATHUYHBIE TPOOH, MPOLICHTHI,
OeCKOHEYHBIE IEPUOANYECKHE TPOOH

Parmmmonanpusie yncia. OOBIKHOBEHHBIE U
JeCATUYHBIE IPOOU, TPOIICHTHI,
OECKOHEUYHBIE MTEPUONUECKHUE TPOOH

[Tpumenenue apobeii U MPOICHTOB IS
pEIICHUS TPUKJIAIHBIX 337249
[Ipumenenne qpodei u MPOIEHTOB ISt
pellIeHus TPUKIATHBIX 3a7a4

JleicTBuTenbHBIE YKcia. PaimonanbHbIC U
HMppaloHaIbHbIC YHCTIa

Apudmernueckre onepanum ¢
JNEeNCTBUTENbHBIMH YUCIIaMU




10

11

Monyib 1eMCTBUTEIHHOTO YUCIIA U €TI0
CBOMCTBaA
[TpuG>xE€HHBIC BEIYMCIICHUSI, TPABUJIA

OKpYTJICHUS, IPUKUJIKA U OLIEHKA
pe3yibTaTa BRIYUCICHUN

12

OcHOBHBIE MCTOJbI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABCHCTB

13

14

15

16

OcHOBHBIE MCTOABI pCIICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OcCHOBHBIE METOIbI PEIICHUS LENbIX U
JIPOOHO-PANMOHAIBHBIX YPAaBHEHUH U
HEPABCHCTB

MHoOrowieHsl OT OJHON NEPEMEHHOM.
Jlenenre MHOTOUYJIEHa HA MHOTOYJIEH C
octaTtkoM. Teopema besy
MHOTOYJICHBI C EITBIMA
koadunmentamu. Teopema Buera

17
18

Pemenne cucreM TMHENHBIX YpaBHEHUN

Pemenue cucreM JIMHENHBIX ypaBHEHUN

19

Marpuia cucTeMsl JINHEWHBIX YPAaBHEHHM.

Ornpenennurens MaTpULbl 2X2, €ro
T€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

20

Onpenennurens MaTpULbl 2X2, €ro
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAUCHUS




21

22

[TpuMeHeHne onpeaenuTels 1 PeIeHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

23

24

25

26

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

KoHnTtposbHas padota: "PanronanbHbie
ypaBHEHUs U HepaBeHCTBA. CrucTeMsl
JUHEHHBIX ypaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus QYHKIUH.
B3aumno obpaTHbIe QYHKITUH.
Komnosumus ¢pyHkimii

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUH

27

28

29

30

OO6nacth ornpeesieHns] © MHOYKECTBO
3HaueHul QpyHkuuu. Hynu ¢pyHkum.
[TpoMexyTKH 3HaK MOCTOSIHCTBA

YérHble 1 HeUETHBIE QYHKIINU.
[Tepuonuueckue pyHkuuu. [IpomexyTku
MOHOTOHHOCTH (pYHKIIMH

MaxkcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYHKLINU Ha TPOMEKYTKE

Jlunelinas, kBagpaTudHas U JpOOHO-
AuHenHas QyHKIH

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpoeHne TpaPuKOB ITUX PYHKITUN




:‘)J'IGMCHTapHOG HCCICO0OBAaHUC U

32 .
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH

1 Crenens c 1esbIM I0Ka3zareneM. buaom
HeroTona

34 Crenens c 1eJIbIM TTOKa3aresneM. bunom
Hsrotona
CrenenHnast GyHKIUS C HATYpaIbHBIM U

35 LeJIbIM MoKa3aTeneM. E€ cBoiicTBa u
rpaduk

36 Kontponbhas pabota: "Crenennas
¢byukmus. E€ cBoiicta u rpaduk"

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

33 Apudmernueckuil KOpeHb HaTypaTbHON
CTEIIEHU U €r0 CBOMCTBA

39 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
CoJIepXalIiX CTEIIEHU U KOPHU

40 [IpeobpazoBaHus YHCIOBBIX BBIPAKEHUH,
COJIEpXKAIINX CTETIEHH U KOPHU

A1 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIA,
COJIEpXKAIINX CTCTICHH W KOPHU
Uppanmonanbusie ypaBHeHHs1. OCHOBHBIE

42 METO/Ibl PEIICHUS UpPALlMOHAIBHBIX
YpaBHEHUN
Uppanunonansueie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl PEIICHHS UPPAIMOHATBHBIX

YpaBHEHUN




UppanuonansHbie ypaBHeHUss. OCHOBHbBIE

44 METO/IbI PEIICHUS UPPALMOHAIBHBIX
ypaBHEHUU

45 PaBHOCWIIBHBIE ITEPEXOABI B PELICHUH
VPPALMOHATIBbHBIX YPABHECHUN

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UPPALMOHATILHBIX YPABHEHUM

A7 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
UPpaLMOHATIbHBIX YPABHEHUM

43 PaBHOCUIIBHBIE TIEPEXO/BI B PELLICHUU
VPPaLMOHATIBbHBIX YPABHEHUN
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM [10Ka3aTelIeM
CaolicTBa U rpaK KOpHSI N-Oi CTENEHU

50 Kak (PyHKIIMH OOpaTHOU CTEINEeHHU C
HaTypaJIbHbIM I1OKa3aTeseM
Konrponbnas pabora: "CoiicTBa u

51 rpaduK KOpHS N-Oi CTETIEHHU.
Wppaunonanbuble ypaBHeHUS"

50 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U
e€ CBOMCTBA

53 CrermneHb ¢ palliOHAIBLHBIM [TOKA3aTeIeM U
e€ CBOMCTBA

54 CreneHsp ¢ pallMOHAIBLHBIM [10KA3aTEIEM U
e€ CBONMCTBA

55 [Toxa3zatenbHast GyHKIM, €€ cBOIiCTBA U

rpaduk




Hcnons3oBanue rpadpuka QyHKIUN A5

56 . 1
peleHus ypaBHEHHMA
57 Hcnons3oBanue rpaduka QyHKIUN A5 |
pelIeHUs] ypaBHEHUI
[loka3arenbHble ypaBHeHUs1. OCHOBHbBIE
58 METO/Ibl PEILIEHUS IOKA3aTENbHbBIX 1
ypaBHEHU U
Ka3aTebHBI BHEHMsI. OCHOBHBIC
[Tokazare € ypaBHE O
59 METO/Ibl PEIICHUSI TOKA3aTeIbHbIX 1
YpaBHEHUN
[TokazarenbHble ypaBHeHUSI. OCHOBHBIE
60 METO/Ibl PELICHHS] 0KA3aTEIbHbIX 1
YpaBHEHUN
61 KoHntpoinbnas padora: "[lokazaTenpHas 1
¢byukmus. [TokasarensHble ypaBHeHUA"
62 Jlorapudm yucna. CoiicTBa iorapugpma 1
63 Jlorapudm umncna. CoiicTBa jgorapudpma 1
64 Jlorapudm yucna. CoiicTBa iorapugpma 1
65 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(pMbI 1
66 €CATUYHBIC M HATYpaJIbHBIC JTOTapU(MBbI 1
y
67 [IpeobpazoBanue BEIpAXKEHUIH, 1
coJieprKaliux Jorapudmol
68 [IpeoOpazoBanue BEIpAXKEHUIH, ]
coJiepKaluX JorapuQmbl
69 [IpeoOpazoBanme BBIpaXKEHUH, :
COJIepXKaIIuX JoTapudMbl
70 Jlorapugmuueckas pyHKIus, €€ CBOHCTBA ]

u rpadux




Jlorapudmuueckas GhyHKIus, €€ CBOKWCTBA

71
u rpadux

7 Hcnonb3oBanue rpaduka GyHKIUN 115
peuieHusi ypaBHEHUM

73 Hcnons3oBanue rpaduka QyHKIHH 115
peueHus ypaBHEHU I
Jlorapudmuueckue ypaBHEHUSI.

74 OcHOBHBIE METO/IbI PELLICHUS
norapu(pMHUECKUX YpaBHEHHMA
Jlorapudmuueckue ypaBHEHUSI.

75 OCHOBHBIE METObI PELICHUS
jorapu(pMUUECKUX ypaBHEHHMA
Jlorapugmuueckue ypaBHEHUS.

76 OCHOBHBIE METObI PELICHUS
norapu(pMUUECKUX ypaBHEHHIMA

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
norapu(MUUECKUX YpaBHEHUN

73 PaBHOCHITBHBIE TIEPEXO/IbI B PELICHUN
norapu(pMUUECKUX ypaBHEHHMA
KonTponbnas pabora:

79 "Jlorapudmuueckast pyHKIuUS.
Jlorapudmuueckue ypaBHeHus"

20 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCIIOBOTO apryMeHTa

21 Cunyc, KOCUHYC, TAHT€HC M KOTaHT€HC
YHCIIOBOTO apryMeHTa

%) ApKCUHYC, apKKOCHHYC U apKTaHTEHC

YHCIIOBOI'O ApT'yMEHTA




ApKCUHYC, apKKOCUHYC U apKTaHTE€HC

83 YHCJIOBOI'O apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 OnpeeieHue TPUrOHOMETPUYECKHUX
(GYHKLUH YUCIOBOrO apryMeHTa
TpuronomeTrpuueckas OKpyKHOCTb,

85 OnpeieTICHUE TPUTOHOMETPUUECKHUX
(YHKLUI YUCIOBOrO apryMeHTa

26 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmybl

g7 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIbl

28 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIbI

29 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIbl

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

91 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX
BBIPAKECHUI

9 [TpeobpazoBaHre TPUTOHOMETPUYECKUX
BBIPKEHUI

93 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX
BBIPAKECHUI

94 Pemrenne TpuroHOMeTpUYECKUX
ypaBHEHUU

95 Pemienne TpuroHOMeTpU4YECKUX

ypaBHEHUU




Pemenuie TpUroHOMeTpHUUECKUX

96 .
ypaBHEHUH

97 Perienue TpuroHoMeTpruuECKUX
ypaBHEHUH

08 Pewenne TpuroHOMeTpU4ECKUX
ypaBHEHU I

99 Penienue TpuroHoMeTprUECKUX
ypaBHEHUI

100 Penienue TpUroHoMeTprUECKUX
YpaBHEHUU
KonTtponsnas pabora:

101 "TpUrOHOMETPUYECKUE BBIPAKEHUS U
TPUTOHOMETPUUECKHUE ypaBHEHUS"
[TocnenoBarenbHOCTH, CIIOCOOBI 3a1aHUS

102 [I0CJIEJOBATEIBHOCTEH. MeTo
MaTeMaTUYeCKON UHIYKIIUU
MOHOTOHHBIE Y OTPAaHUYEHHBIE

103 nocJe0BaTeNnbHOCTH. Mcropus aHanusa
0ECKOHEUHO MaJIbIX

104 Apudmernueckas Iporpeccus

105 I'eomerpuyeckas nporpeccus

106 BeckoneuHo yOpIBarolasi reoMeTpudecKas
nporpeccus

107 CyMMa O0eckOHEYHO yObIBaromen
reOMEeTPHUUECKOl mporpeccuu

108 JIMHENHBIN U DKCIOHEHIMAIIBHBIN POCT.

Uucno e. DopMyna CIOKHBIX IPOLEHTOB




JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.

109 Yucno e. DopMyra CI0KHBIX IPOLEHTOB
Hcnonp30BaHne IPOrpecCUu s

110 pelIeHUs pealIbHBIX 3a7a4 MPUKIIATHOTO
Xapakrepa

11 KonTponpHas padora:
"[locnenoBarenbHOCTH U Iporpeccun”

112 HenpeprsiBHbIE QYHKIINN U UX CBOICTBA

13 Touka pa3pbiBa. ACUMIOTOTHI IpadUKOB
byHKIMI

114 CpoiicTBa (hyHKIMI HETPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa (hyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto1 MHTEPBAJIOB [UIsl pELICHUS
HEPABEHCTB

117 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

118 MeTto1 MHTEPBAJIOB [UIsl pELICHUS
HEPABEHCTB

119 IIpuMeHeHne CBOKCTB HEMPEPBIBHBIX
GyHKUUN 1715 pelieHus 3a1a4

120 IIpuMeHeHne CBOKCTB HENPEPBIBHBIX
GbyHKIMH 115 perenust 3a1a4

121 [lepBas u BTOpas Npou3BOIHbIE GYHKIIUU

122 Ornpenenenne, rTeOMETPUUECKUM CMBICTT

MIPOU3BOAHOM




Onpenenenne, GU3NIECKUN CMBICIT

123 . 1
IIPOU3BOTHON
124 YpaBHeHuUE KacaTeIbHOU K rpaduKy 1
byHKIUHA
125 YpaBHeHUE KacaTeNbHON K TpaduKy 1
byHKIIUN
126 [TpousBoHBIE IeMEHTAPHBIX (PYHKINH 1
127 [Ipon3BoaHbIE AIIEMEHTAPHBIX (HYHKIIUN 1
128 [Tpou3BoHas CyMMBI, IPOU3BEICHHUS, |
YaCTHOTO Y KOMITO3UIIMH ()yHKIIUHA
129 [Tpou3BoHas CyMMBI, IPOU3BEICHHUS, |
YaCTHOT'O U KOMITO3ULIMU (DYHKIMH
130 [IpousBonHas CyMMbl, IPOU3BEACHMUS, |
YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUI
131 Konrtponsnas padora: "[Ipouszoanas” 1 1
132 [ToBTOpenue, o6odIIEHKE, |
cuUcTeMaTu3alus 3HaHuil: "YpaBHeHus"
133 [ToBTOpenue, o6odIIEHNE, |
cucreMaru3aus 3HaHui: "OyHkuun"
134 HToroBas KOHTpoOJIbHAsA paboTa 1 1
135 HtoroBast KOHTpoJIbHAs paboTa 1 1
136 [ToBTOpeHwme, o6o61ueHI/vIe, 1
CUCTEMAaTH3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJsbubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
U3yYEeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npou3BOIHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IpuMeHeHne npou3BOIHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[TpumeHeHne mporu3BOTHON K

UCCIIeIOBaHMIO (YHKIIHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBI

IIpuMeHeHne MpoU3BOIHON K

UCCleIoBaHMI0 (PYHKIMH Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IprMeHeHne npon3BOIHOM K
UCCIIeI0BaHMIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

IIpuMeHeHne MpoON3BOJHOM K
MCCIIeI0BaHUIO (DYHKIIHI HA
MOHOTOHHOCTB ¥ JKCTPEMYMBI

Haxoxnenue HaHOOJIBIICTO U

HaVMEHBIIIETO 3HAYEHUSI HENPEPHIBHON

(GyHKIIMN Ha OTpe3Ke




10

Haxoxnenne HanOoIbIIero u
HaVMEHBILIETO 3HAYCHUS HENIPEPBIBHOM
(GyHKIMU HAa OTpe3Ke

Haxoxnenne HanOOJIbIIEro U
HAaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GYHKIIMHA HAa OTPE3Ke

Haxoxnenue HanbonbLIero u

HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
GyHKIINN Ha OTpe3Ke

11

Haxoxxnenne HanOoOIbIIETO 1
HAaMMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
(GyHKIMHU Ha OTpE3Ke

12

13

14

Haxoxxnenune HanOoIbIIETO 1
HAaWMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
(GYHKIIMHM Ha OTpe3Ke

IIprMeHeHre nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaWIy4dlIEro pelueHus B
MPUKIAAHBIX 3a7a4ax

IIprMmeHeHre nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaWJIy4dlIEero pelueHus B
MPUKJIAJHBIX 3a1a4ax

15

[IpumeHeHre mporu3BOIHOMN ISt
OTIpeIeTICHUSI CKOPOCTH U YCKOPEHUS
mporiecca, 3aIaHHoro GopMyIIoN WK
rpadpukom

16

[IprmeHeHre mporu3BOIHOMN ISt
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS




nporecca, 3aJaHHoro GopMyJIoii nim
rpaduKom

17 Kommozurus ¢hyHKImii

18 Komnosunus ¢pyHkuumit

19 Kommozurus ¢hyHKImii

20 I'eomerpuueckue 0O6pa3bl ypaBHEHHI Ha
KOOPAMHATHOM INIOCKOCTH

)1 ['eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJIMHATHOM MJI0CKOCTH

” KonTtponsHas pabora: "MccnenoBanue
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHOMN"

7 [lepBooOpa3Has, OCHOBHOE CBOICTBO
epBOOOPA3HBIX
[TepBoOOpazHbIe IIeMEHTAPHBIX

24 ¢bynkuuit. [IpaBuna Haxo0XKAIEHUSA
epBOOOPA3HBIX
[TepBoOOpa3HbIe IIEMEHTAPHBIX

25 ¢bynkuuit. [IpaBuna HaxoxKIEHUSA
epBOOOPA3HBIX

2% Huterpai. I'eoMeTpuyeckuii CMbICT
MHTETpaa

7 Brruucnenue onpenenéHHoro HHTerpana
no popmyne Herotona-Jlelt6uua

)3 Brruncnenue onpenen€éHHOro HHTerpana
o popmyne Herotona-JleliOuuma

29 IIpumeHeHne nHTErpaa 1uIst

HAXO0K/ICHUS TUIONIAIeH TIIIOCKUX PUTYp




[IpumeHeHue uHTErpana s

30 HaXOXXJCHUS 00BEMOB T€OMETPUYECKHIX
TeN

31 [Tpumepsl pemennii nudepeHITnaTbHBIX
ypaBHEHUH

1 [Tpumeps! pemenunii mudepeHaITbHbIX
ypaBHEHU U
MaremaTrnueckoe MOAECIMPOBAHUE

33 peaIbHBIX MPOIIECCOB C MTOMOIIBIO
QG depeHIraIbHbIX ypaBHEHUN

34 KoHntposbnas padota: "[lepBoobpaszHas u
uHrerpan"

35 Tpuronomerpudeckue GyHKINHU, HX
CBOIiCcTBa U rpaduKu

36 Tpuronomerpudeckne GyHKINHU, HX
CBOICcTBa U rpaduKu

37 Tpuronomerpudeckue GyHKINHU, UX
CBOIiCTBa U TpaduKH

18 Tpuronomerpudeckue GyHKINHU, HX
CBOIiCTBa U TpaduKH

39 Tpuronomerpudeckue GyHKIINU, HX
CBOIicTBa U rpaduKu
OT160p KOpHEH TPUTOHOMETPUUYECKHX

40 YpPaBHEHUH € MOMOLIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

41 YPaBHEHUH C IIOMOIIBIO

TPUTOHOMETPUUECKON OKPYKHOCTH




OT160p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

43 ypaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

m Pewenne TpuroHOMeTpU4ECKUX
HEPABEHCTB

45 Pemenne TpuroHOMeTprU4YECKNUX
HEPABEHCTB

46 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

A7 Pemenune TpuronomMeTpuueckux
HEPABEHCTB
KonTponsnas pabora: "['paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIMM.
Tpuronomerpuyeckue HepaBeHcTBa"

49 OcHOBHBIE METO/BI PELLIEHUS
MIOKa3aTeNIbHBIX HEPABEHCTB

50 OcHOBHBIE METO/BI PELLIEHUS
MIOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METO/IbI PELLICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OcHOBHBIE METO/BI PELLIEHUS
MIOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METO/IbI PELICHUS

J'IOl"apI/I(bMI/ILIeCKI/IX HCEPAaBCHCTB




54

55

OCHOBHBIEC METO/IbI PEIICHUS
norapupMHUECKUX HEPABEHCTB

OcHOBHBIE METOIbI PEILICHUS
Jorapu(pMUUECKUX HEPABEHCTB

56

57

58

OCHOBHBIE METOJIBI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

OcHOBHBIE METO/BI PEILICHUS
UPPALMOHAJIBHBIX HEPABEHCTB

OCHOBHBIE MCTOJbI PCIHICHUA
HppalMOHAJIbHBIX HCPABCHCTB

59

60

61

OcCHOBHBIE METO/IbI PELLICHUS
UpPpaLMOHAJIbHBIX HEPABEHCTB
OcHOBHBIE METO/BI PEILICHUS
UPPALMOHAIILHBIX HEPABEHCTB
I'paduueckue MeTOIbI perIeHus
VPPaLMOHATIbHBIX YPABHEHUN

62

63

64

I'paduueckue MeToab! pemeHus
HMppalOHAJIbHBIX YPAaBHEHHI
['padmyeckue METOIBI pelIeHHs
MOKAa3aTeIbHBIX YPaBHEHUM
['padpuaeckue MeToIbI pemeHust
M0Ka3aTeJIbHbIX HEPABEHCTB

65

66

67

['padpuaeckue MeTonbI pemeHust
norapu(MHUUECKUX YpaBHEHUN
I'paduueckue MeTobI peneHus
norapu(pMHUUECKUX HEPABEHCTB
['padpuaeckue MeTobI pemIeHUst
norapu(pMHUECKUX HEPABEHCTB




68

69

70

['padmyeckue METOABI peLICHHS
NOKa3aTeIbHBIX U JIOTapU(MUIECKUX
ypaBHEHU U

['padmyeckue METOABI peLIeHHs
MOKa3aTeNIbHBIX U JOrapu(OMUYECKUX
ypaBHEHUH

I'paduueckue MeTo Bl pemeHus
MOKA3aTeNbHBIX U JOTapu(OMUYECKUX
HEPABEHCTB

71

I'paduueckue metozs! pereHus
MIOKa3aTeIbHBIX U JIOTapU(MUIECKUX
HEPaBEHCTB

72

73

74

KonTtponsnast pabora:
"UppanuoHanbHble, IOKa3aTelbHbIE U
norapudmuueckue HepaBeHcTBa"
KommnnekcHble uncna. Anrebpandeckas u

TpUTrOHOMETpHUUecKast POpMBI 3arnucu
KOMILIEKCHOTO YHCIIa

KommiekcHble uncia. AnreraI/IquKa;I n

TpUTrOHOMETpHUUecKast pOpMBI 3arnucu
KOMIUIEKCHOT'O YHUCJIa

75

ApudmeTnueckne onepauu c
KOMIIJIEKCHBIMHU YHCJIaMU

76

77

ApudmeTnueckue ornepauu c
KOMIIJIEKCHBIMHU YU CJIaMU
N306paskeHne KOMIUIEKCHBIX YHCEI Ha
KOOpPJMHATHOM INIOCKOCTH




I/I306pa}KeHI/Ie KOMIIJICKCHBIX YHCCJI Ha

8 KOOPAMHATHOW INIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii cternenun
13 KOMIUIEKCHOTO YHCIIa

20 ®opmyna Myaspa. KopHu n-oii crenesu
13 KOMIUIEKCHOTO YHCIia
[IpuMeHeHrne KOMIUIEKCHBIX YUCEI JIs

81 pemeHust pU3MIECKUX U TEOMETPUIECKUX
3a/1a4

2 KoHnTtpoinbnas padora: "KomMruiekcHbie
yucna"

83 Harypanbhble u 1enble yucna

84 Harypainbnble u nensie yucna

85 [IpuMeHeHne npru3HAKOB ACITUMOCTH
LEJIBbIX YUCEI

26 [IpuMeHeHne npru3HAKOB ACIUMOCTH
HEJTBIX YUCEI

g7 [IpuMeHeHne NpU3HAKOB ACITUMOCTH
nenbix yncen: HOJ[ u HOK

28 [IpuMeHeHne npru3HAKOB ACIUMOCTH
nensix yucen: HOJl u HOK

%9 [IpuMeHeHne MPU3HAKOB ACITUMOCTH
IEJIBIX YHCEJI: OCTATKH 110 MOJIYITIO

90 [IpuMeHeHne npu3HaKoB ACIUMOCTH
LEJIbIX YHCEJI: OCTATKU 110 MOJYJIIO
[IpuMeHeHne MPU3HAKOB ACITUMOCTH

91 LEJbIX YHUCeIl: alropuT™ EBKInaa aist

PCIICHHMA 3a1a4 B LCJIbIX YHUCIAaX




92

93

KoHnTtponbHast pabota: "Teopus menmbix
yucen"

CucreMa 1 COBOKYITHOCTh YPAaBHEHUU.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

94

CucreMa 1 COBOKYITHOCTb YpaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEAICTBUSA

95

96

97

98

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH pallOHAIbHBIX
ypaBHEHUI

OcCHOBHBIE METO/BI PELLICHUS CUCTEM U
COBOKYITHOCTEW MpPaLMOHAIBHBIX
ypaBHEHUI

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH IMOKa3aTeIbHbIX
yYpaBHEHUNU

OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH IOKa3aTEIbHbIX
yYpaBHEHUHU

99

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMuuecKkux
ypaBHEHUU

100

101

OcCHOBHEBIE MCTOABI pCHICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMUuecKux
ypaBHEHUU

[IpumeHeHne cuCTEM K pELIEHUIO
MaTeMaTUUYECKUX 3a7a4 U 3a7a4 u3




102

103

104

105

pa3anyYHbIX 00JacTel HayKH U peaibHOM
JKU3HHU, UHTEPIIPETAIUs TTOJTYYSHHBIX
pE3yJIbTaTOB

[IprMeHeHre CUCTEM K PEIICHUIO
MaTeMaTHYeCKUX 3ajay U 3a7a4 u3
pa3IMyYHbIX 00JacTel HayKH U peasibHOI
JKU3HHU, UHTEPIIPETAIUs TOJTYYCHHBIX
pe3yJbTaToB

[IprMeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3
pa3anyYHbIX 00JacTel HayKH U peabHOM
JKU3HHU, HHTEPIIPETAIUS TTOJTYYSeHHBIX
pe3yJIbTaToB

KonTponbnas padota: "CucreMsl
palMoOHaANbHBIX, UPPALMOHATBHBIX
MOKAa3aTeNbHBIX U JTOTapu(HMUYECKUX
ypaBHEHUI"

ParnmonanbHble ypaBHEHUS €
napameTpamu

106

PanmonanbHbIie HEpaBEHCTBA C
rapaMeTpamMmu

107

108

PanyonanbHbBIE CUCTEMBI C napameTpaMmu

HppanroHanbHbIE YpaBHEHHS,
HEPaBEHCTBA C ITapaMeTpamMu

109

110

HppanroHanbHbIE CUCTEMBI C
rapameTpamu

[loka3zarenbHble ypaBHEHUS, HEPABEHCTBA
C ImapaMeTpaMu




111

112

ITokasaTenpbHBIE CHCTEMEI C napamMmeTpaMmu

Jlorapugmuueckue ypaBHEHHUs,
HEPaBEHCTBA C [TapaMeTpaMu

113

114

115

Jlorapudmuueckre CUCTEMEI C
napameTpamu

Tpuronomerpruyeckue ypaBHEHHUS C
napaMeTpamu

TpuroHomeTpru4ecKrue HEPABEHCTBA C
napaMeTpamu

116

117

118

119

120

TpUroHOMETpUYECKUE CUCTEMBI C
rapameTpamu

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJENIEH peabHbIX
CUTYallMi C IOMOIIbIO YPABHEHUN C
rapaMeTpamMmu

[Toctpoenue u uccienoBanme
MaTEMAaTHYECKUX MOJENIEN PEaIbHBIX
CUTYalUH C IIOMOILBIO CUCTEM
YpaBHEHMH ¢ mapameTpaMu

[Toctpoenue u uccienoBanme
MaTEMaTUYECKUX MOJENIEN PEaIbHBIX
CUTYaIUH C IOMOILBIO CUCTEM
YpaBHEHMI ¢ MapameTpaMu

KonTponbhas pabota: "3anauu ¢
napaMmerpamu”

121

[ToBTOpenwme, 0600IIEHNE,
cucTeMarusalnus 3HaHuil: "YpaBHenus"




122

123

[ToBTOpEHmE, 0600IICHNE,
cucTemarusanus 3HaHui: "YpaBHenus"
[ToBTOpEHME, 0000IICHUE,

cHucTeMaTu3alus 3HaHui: "Y paBHEHHUS.
Cucrembl ypaBHEHUI"

124

[ToBTOpenue, 06001ICHNE,
cucremarusanus 3Hanuil: "HepaBeHncraa'

125

126

[ToBTOpenue, 06001ICHNE,
cucremarusanus 3HaHuil: "HepaBeHncraa'
[ToBTOpEHME, 0000IICHUE,
cucrtemaTusanus 3Hanuii: "HepaBencrna'

'

127

[ToBTOpenue, 06001ICHNE,
cucremarusanus 3HaHuii: "IIlponsBogHas
U e€ npuMeHeHue"

128

129

130

131

[ToBTOpenue, o6odIIEHNE,
cucremarusanus 3HaHuil: "IIlponsBogHas
u e€ npumeHeHue"

[ToBTOpenue, 06001IIEHNE,
cuctemartuzanus 3HaHuit: "IIpousBogHas
u e€ npumMeHeHue"

[ToBTOpenue, 060061IeHNE,
cuctemaruzanus 3HaHuit: "MHTEerpan u
€ro npuMeHeHue"

[ToBTOpenwme, 0600IIEHNE,
cucreMaru3anus 3HaHui: "OyHkuun"

132

[ToBTOpenwme, 0600IIEHNE,
cucremarusanus 3HaHui: "OyHkuun"




133 [ToBTOpEHmE, 0600IICHNE, |
cucreMaru3anus 3HaHui: "OyHkuun"
134 HroroBast koHTpoOIbHAs paboTa 1 1
135 Wrorosast KoHTpOJIBbHAS paboTa 1 1
136 [ToBTOpEHHE, 0606H16HI:I€, |
cUcTeMaTu3aIus 3HaHUH
OBILIEE KOJIMYECTBO YACOB I1O0 136 10

[TPOT'PAMME
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