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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Anredpa ¥ Hayajlla MaTeMaTU4YECKOTO aHAIU3a» SIBISETCS
OJIHUM M3 Hauboyiee 3HaYUMMBIX B MPOrpaMMe CPEIHEro oOLIeEro oOpa3oBaHUA,
MIOCKOJIbKY, C OJJHOM CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAJIbHYIO 0a3y ass
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUPYET
JIOTUYECKOE U a0CTPaKTHOE MBIIICHHE 00yJarolmuxcsi Ha YpOBHE, HEOOXOIUMOM
JUIsL OCBOEHUS MH(POPMATUKH, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTH U JIPYIUX
JUCIMIUIMH. B paMkax gaHHOro y4yeOHOro Kypca oOydaromiHMecs OBJAJI€BAIOT
YHHUBEpPCaJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTUKEHHS B MaTeMaTu4deckoi hopme.

VY4eOHbI Kypc anreOpbl M Hayal MaTeMaTUYECKOro aHalu3a 3aKia/(bIBacT
OCHOBY Ul YCIIEIIHOTO OBJIAJEHUS 3aKOHaMM (U3MKH, XUMHH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMHUKHU U OOLIECTBEHHON YKU3HHU,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX IHM(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJOTHX, YBEPEHHO MCIIONb30BaTh UX JJIsl JajbHEHIIero oOpa3oBaHUA U B
IIOBCEIHEBHOM KM3HU. B TO ke BpeMs oBiajgeHuEe aOCTPaKTHBIMU U JIOTMUECKU
CTPOTMMH KOHCTPYKLUSMHU ajireOppl M MaTeMaTU4YEeCKOro aHajlIu3a pa3BUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HMCTUHHOCTb, JIOKa3bIBATb
YTBEPKACHUS C MOMOILBIO MHAYKIIMH U paccykKIaaTh JEAYKTUBHO, HCIIOJIb30BAThH
00001IeHrEe W KOHKpETU3aluio, a0CcTparupoBaHWE M aHAJOTHIO, (opMuUpyeT
KpPEaTUBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xone usyueHus yueGHOro kypca «Aisredbpa M Hayajla MaTeMaTH4YECKOrO
aHalln3a» O0ydYaroluecs IMOJy4aroT HOBBIM OMNBIT PEIICHUs MPUKIAJAHBIX 3ajad,
CaMOCTOSITENIFHOTO TOCTPOEHHSI MaTeMaTUYECKUX MOJIEICH peallbHbIX CUTYallUH,
UHTEPIPETALIMA  TOJNYYEHHBIX  PELICHWM, 3HAKOMATCA €  [pUMEPAMHU
MaTEMaTUYECKUX 3aKOHOMEPHOCTEM B MpPHUPOAE, HAYKE M HMCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMHU U UX aBTOPAMHU.

VY4eOHbIii Kypc o00danaeT 3HAYUTENbHBIM BOCIUTATENBHBIM IOTEHIIHAIIOM,
KOTOPBI peanu3yeTcs Kak uepe3 Y4eOHbI Marepual, CIOCOOCTBYIOIINMA
(OpMUPOBAHNIO HAYYHOI'O MHMPOBO33PEHMS, TaK W 4epe3 CHelUUPUKy y4eOHOH
NEATEIIbHOCTH, TpPeOYIOLEH MpPOJOJDKUTENIBHON  KOHLEHTpAallUd  BHUMAaHMS,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 MOJIy4E€HHBIN pe3ysbTar.

B ocHoBe meToanku 00y4yeHus anredpe 1 HadajlaM MaTeMaTHYeCKOro aHaIu3a
JIEKUT AESITEIbHOCTHBIN IPUHIUI 00YUEHHUS.

B ctpykType yuebHoro kypca «Anredpa 1 Hauaja MaTeEMaTHYECKOTO aHAIN3a
BBIJIEJICHBl  CIEAYIOLIUE COJAEp)KATEIbHO-METOoAMYeCKue JuHuM: «Yucina u
BblunciaeHus», «OyHKuuu u rpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHaiusa», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIE
COJEPKATENBHO-METOANUECKUE JIMHUM H3Yy4aloTCs Ha MPOTSHKEHUM JBYX JIET



0o0y4eHust Ha YPOBHE CPETHEr0 001IIero 00pa3oBaHusl, ECTECTBEHHO TOMOJIHSS IPYT
Jpyra ¥ MOCTENEHHO HAChIIasiCh HOBBIMHU TEMaMU M pasaenaMu. J{aHHbIM yueOHbIi
KypC SBIISIETCS WHTETPaTHBHBIM, IOCKOJBKY OOBEIUHSAET B cebe coaepkKaHHe
HECKOJIbKMX MaTeMaTHYeCKMX AUCLMIUIMH, TAKUX Kak anredpa, TpPUTOHOMETPHS,
MaTeMaTHUYECKUN aHaIu3, TEOPUSI MHOKECTB, MaTeMaTHUeCcKas JIoruka u ipyrue. [1o
Mepe TOro Kak 00ydaroliuecs OBIIAJEBAIOT BCE Oojiee MIMPOKUM MaTeMAaTUYECKUM
anmapaToM, y HUX IOCJEI0BaTENIbHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MATEMaTHYECKYI0 MOJENIb PpEalbHON CHUTyallud, IPUMEHITh 3HAHUA,
IOJIyYEHHBIE MPU M3YYEHUM Y4YeOHOTOo Kypca, Il PELICHHs CaMOCTOSTEIbHO
chopMyIMpOBaHHON MaTeMaTHYECKOW 3aJayu, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

CopepxxarenpHO-MeTOIMYecKass JUHUS «YKcia W BBIYMCICHUS» 3aBEpIIaeT
(opMHUpPOBaHNE HABBIKOB UCIOJIb30BAaHUS JACHCTBUTEIbHBIX YHUCEI, KOTOPOE OBLIO
HA4aToO Ha YpPOBHE OCHOBHOIO 0011ero oopa3oBanusa. Ha ypoBHe cpenHero oouiero
oOpa3oBaHusi 0coboe BHUMaHue yneisercs (OPMUPOBAHHIO  HABBIKOB
paloHaIbHBIX BBIUMCICHHUM, BKIIOYAIOMIMX B C€0sl MCIOJIb30BAHUE PA3ITUUHBIX
dopM 3amucu 4YHcia, YMEHHUE JeNaTh MNPUKHUIKY, BBIMOJIHATH MNPUOIMKEHHBIC
BBIUMCJICHHSI, OLICHUBATh YWCIIOBHIC BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYarOIIMMCsI MHOKECTBA HATYypaJbHBIX, LENbIX,
palMoOHANbHBIX M JCHCTBUTENBHBIX  YHUCEN  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaxJoM M3 3TUX MHOXECTB paccMaTpUBaIOTCA
CBOMCTBEHHbIE €My cCleuu(PUUecKue 3aJadyd U Olepaluu: [eJeHUE Haleo,
ONEpUpPOBAHUE OCTATKAMU Ha MHOXKECTBE LEJIbIX YHCEN, 0COoOble CBONCTBA
paIMoOHATIBHBIX ¥ UPPAIMOHAIBHBIX YHCEN, apu(PpMETUUECKHEe OTepaInuu, a TaKxKe
U3BJICUCHUE KOPHS HATYpaJbHOM CTENEHH Ha MHOKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapss mocienoBaTenbHOMY pPaCHIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHUCEN U
3HAKOMCTBY C BO3MOKHOCTSIMH WX TMPUMEHEHUS U1l PEIICHUs Pa3UYHbIX 3a7ad
dbopMupyeTcsi peACTaBICHUE O €IWHCTBE MAaTEeMAaTUKH KaK HAyKd M €€ pojiu B
IOCTPOCHUU MOJIETIEN peanbHOro MHUpa, HIMPOKO HCIOJIb3YIOTCS O0O0OIIeHHE U
KOHKpETH3aIHsl.

Jluaust «YpaBHEHHUSI U HEPABEHCTBA» PEATU3YETCS Ha MPOTSIKEHUH BCETO
oOydeHHsT Ha YPOBHE CpEIHEro oOuero oOpa3oBaHMs, MOCKOJBKY B KaKIOM
pasnene IIporpaMMbl NpEeayCMOTPEHO PEIIEHUE COOTBETCTBYIOLIMX 3a1ad. B
pe3ynpTaTe OOy4alolUecs OBJAJEBAIOT PAa3IMYHBIMH METOJAAMH  PEHICHUS
palMoHaNbHBIX, HPPAlMOHAJIbHBIX, IOKA3aTENbHbIX, JIOTAPUPMUUECKUX H
TPUTOHOMETPUUECKUX ypPaBHEHUU, HEpPaBEHCTB W CHUCTEM, a TakkKe 3ajad,
collepkanx mapameTpbl. [lomydeHHBIE YMEHHUS IMUPOKO HCIIONB3YIOTCS TIpU
UCCIIENOBAaHUM (PYHKIMH C TOMOIIbIO NPOU3BOJHOM, IPU PELIEHUU MPUKIAJIHBIX
3a/la4 U 3aJla4 Ha HaXO)KJIeHHWE HauOOJIbIINX U HAMMEHbIINX 3HAY€HUN (YHKIUH.



Jlannast copep:karenbHasi JUHUS BKIIOYaeT B ceOsl Takke (OpMUPOBAHUE YMEHUMN
BBIMIOJHATH  pacu€rtel 1o  QopmyinaMm, MpeoOpa3oBaHHUS  PAlMOHAIbHBIX,
VUPPANMOHATBHBIX W TPUTOHOMETPUUYECKHX BBIPAXKCHHUM, a TaKKe BBIPAKEHUH,
colepkalux CcTeneHu u Jjorapudmel. braronaps u3ydeHuio anreOpanyeckoro
MaTepHaa IpOUCXOIUT ajbHENIIEe pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO
MBIIUIEHUS 00y4aromuxcs, GOPMHUPYIOTCS HABBIKUA JEAYKTHUBHBIX PaCCyKICHUM,
paboThl C CHMBOJBHBIMH (OpMaMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEN B BUJIE PABEHCTB U HEpaBEHCTB. Anredpa npeiaraeT 3¢ QeKTUBHBIC
WHCTPYMEHTBl JJIl PELIEHUSI MNPAKTUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajad,
HAIJISTHO IGMOHCTPUPYET CBOM BO3ZMOYXHOCTH KaK S3bIKa HAYKH.

CopepxarenpbHO-MeTOAMYeCKass JUHUAS «DyHKIMH W TpaQuKu» TECHO
NeperyieTaeTcs ¢ APYTMMH JIMHUSMH y4eOHOTO Kypca, MOCKOJBbKY B KaKOM-TO
CMbICJIE 33J]a€T MOCIEI0BaTEIbHOCTh U3YUeHUsl MaTepuala. 3yueHue cTeneHHou,
MOKa3aTeJIbHOM, JJorapuPMUUYECKOl U TPUTOHOMETPUUYECKUX (DYHKIIUMA, UX CBONCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU JUIS pelIeHus 3adad U3 JPYruX y4eOHBIX
IPEIMETOB U PeaIbHOM JKU3HU TECHO CBA3aHO KaK C MaTEMaTHYECKUM aHAIU30M,
TaK U C pEIICHHEeM ypaBHEHUN M HepaBeHCTB. [Ipu 3TOM Oo0iblIOE BHUMaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpakaTh (OpMyJaMy 3aBUCUMOCTH MEXKIY
pa3IMYHBIMK BEJIIMYMHAMH, HCCIENO0BATh MOJyYeHHbIE (YHKUHUHU, CTPOUTH HX
rpaduku. MaTepuai 3Toi coepKaTeabHOM TMHNUN HAIlEJIeH Ha Pa3BUTHE YMEHHN U
HABBIKOB, MIO3BOJISIONINX BRIPAKATh 3aBUCUMOCTH MEXIY BEJIMUMHAMHU B PA3TUIHON
dbopme: aHaTUTHYECKOU, Tpadudeckoi u ciioBecHO. Ero nsyuenue cnocoOCTByeT
Pa3BUTHUIO AJTOPUTMHUYECKOTO MBIIUICHUS, CIHOCOOHOCTH K OOOOIICHUI0 W
KOHKPETH3AI1H, UCIIOJIb30BAHUIO aHAJIOTHIA.

ConepxxarenpHas auHus «Hauama mareMaTHdeckoro aHain3a» MO3BOJIAET
CYLIECTBEHHO PAaCUIMPUTH KPYT Kak MaTeMaTUYECKUX, TaK U MPUKIAAHBIX 3a]ad,
JOCTYIHBIX 00YyYaroluMcs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKIMHA, ONpEeAeNiaTh MX HauOOJbIIME U HAaUMEHbIINE
3HAYCHMSI, BBIYUCIIATH IUIOMAAN (GUTYP M OOBEMBI TEN, HAXOJUTh CKOPOCTU U
yCcKOopeHusi TmpoueccoB. JlaHHas conepikareibHas JMHUS OTKPBHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTE€MaTHYEeCKHX MOJENeH pealbHbIX CUTYyallHi,
MO3BOJISIET HAXOIUTh HAMJTyYIlIee PEICHUE B MPUKIIAIHBIX, B TOM YHCIIE€ COLUATIBHO-
SKOHOMHUYECKHUX, 3a7adyax. 3HAKOMCTBO C OCHOBaMHM MAaTE€MaTHYECKOIrO aHajan3a
CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (HOPMATBbHO-IOTHUYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (POPMUPOBAHUIO YMEHHM pacro3HaBaTh TPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE 1 HCKyccTBe. O0yUaronuecs y3HatoT O BBIIAIOIIUXCS
pe3ynbTaTax, MOJYyYeHHBIX B XOJE Pa3BUTHS MAaTeMaTUKH KakK HAyKH, U 00 uX
aBTOpax.



CopeprkaTenbHO-METOANYeCKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ce0si DJIEMEHTHl TEOPUM MHOXKECTB W MATEMAaTHYECKOW JIOTHMKU. TeopeThko-
MHO>KECTBEHHBIC MPECTABICHUS TPOHU3BIBAIOT BECh KypC MTKOJIBLHON MaTeMaTHKA
U TpejsiaraloT HauOoJyiee YHUBEPCAJbHBIN S3bIK, OOBEIUHSIONIMI BCE pa3Jiesibl
MaTeMaTUKM M €€ TPUIOKEHUH, OHM CBSI3bIBAIOT pPa3HbIE MaTEMaTUYECKUE
JTUCIUTUIMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [losTomy BakHO 1aTh
BO3MOXKHOCTh OOyYaromeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MAaTE€MaTWKH M HMCIOJb30BaTh €ro JJis BBIPAKEHUS CBOMX MBICIIEH.
Jpyrum BaXXHbIM TPU3HAKOM MaTEMAaTUKH Kak HayKd CJeAyeT NpHU3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHMI U CJICIOBAaHUE OMNPEACIEHHBIM
mpaBujaM  TMOCTPOCHHS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  JJEMEHTaMHU
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIILICHUS
00yJaronmxcsi, M03BOJISIET UM CTPOUTH CBOU PACCYKICHHSI Ha OCHOBE JIOTHYECKHUX
npaBuiI, POPMUPYET HABBIKM KPUTHIESCKOTO MBIIIJICHUS.

B yuebHOM Kkypce «Anrebpa W HadaJla MaTeMAaTHYECKOTO aHAIIM3a)
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICTUPOBAHMS, KOTOPHIC MPU3BAHBI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB ITOCTPOSHUS MOJENEH peaTbHBIX
CUTyallMii, MCCIENOBaHUS AITHUX MOJEJNEeH C MOMOIIbIO amnmnapara ainreOpsl U
MaTEMaTUYECKOro aHaliM3a, UHTEpIpEeTaluy TOJYy4YeHHbIX pe3yibTaToB. Takue
3a/IaHMsl BIUICTCHBI B KAXKIBIN U3 Pa3/IesIOB MPOTPaMMBbI, TOCKOJIBKY BECh MaTEpHaI
y4eOHOTO Kypca IMIMPOKO HCIIONB3YETCs I pelieHUs] MPUKIaAHBIX 3anad. [lpu
pelIeHUN  pealbHbIX  NPAKTUYECKUX  3aJad  oOydyarolmuecs  pa3BUBAIOT
HaOJIOAATeNIbHOCTh, YMEHHME HaxOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETHU3UPOBATH  IMPOOJIeMY.
JlesTenbHOCTh MO (OPMUPOBAHHWIO HABBIKOB pEIICHUS TPHUKIAJAHBIX 3a7ad
OpTaHU3YeTCs B MPOIIECCEe U3YUYCHHSI BCEX TeM y4eOHOTo Kypca «Anrebpa u Hadaa
MaTEeMaTHYECKOTO aHATu3ay.

Ha wu3yuenune yueOHOTO Kypca «Anrebpa M Hayalla MaTeMaTHYECKOTO
aHanuza» oTBoauTcsa 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 JacoB (4 4aca B HE/IEINIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Yucaa v BIYMCICHUSA

Pauvonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble Mnepuoanueckue Apodu. [Ipumenenue npoOel W NPOLEHTOB IS
peLIEeHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACEh 3HAHUW U PEaJIbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuMoHanbHBIE W UPPALMOHAIBHBIE YHUCITA.
ApudpmeTnueckue  omnepanuu € JACUCTBUTEIbHBIMU  4UCIaMd.  Moayinb
JEeWCTBUTEIBLHOTO YKCIIa U ero cBoicTBa. [IpubmmkEHHbIE BHIYMCIICHUS, MMPaBUIa
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uensiM nokazateneM. bunom Herlotona. Hcnonib3oBaHue
MOJIXOAIIEH (POPMBI 3aIUCH IEUCTBUTEIBHBIX YNCEN AJISl PEIICHUS MTPAKTHYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHOM CTENEHHU U €ro CBOIMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudm uymcmna. CpoiictBa norapudma. JlecaTuuHble W HaTypasbHbIE
JoTapu(MBbI.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHIE€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxaecTBa U TOXKAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI W ypaBHEHHs-CiencTBusA. HepaBeHCTBO,
pELIECHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUS LEbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOWIEHBl OT OJHOW IIEPEMEHHOW. JleneHue MHOrowieHa Ha
MHOTO4JIeH ¢ ocTaTkoM. Teopema bezy. MHOTrouseHbI ¢ eTbIMUA KO3PPUITUSHTAMHU.
Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHSI. OcHOBHBIE METO/bI peLeHus
UPpaLMOHAIBHBIX YPAaBHEHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHUS MOKA3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BbIpaXXeHH, COAEPKALIUX JTOTapu(MBbI.

Jlorapupmuueckue YPaBHEHHS. OcHoOBHBIE METO/IbI peLIeHUs
Jorapu(pMUUYECKIX ypaBHEHUH.

OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyIblL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BbIpaKeHUH. PelieHre TpuroHoMeTpruieckux ypaBHEHUH.



Pemienne cucreM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUl. OnpenenuTens MaTPUILb 2 X2, €ro FTEOMETPUYECKUI CMBICT U CBOMCTBA,
BBIYMCJICHUE €T0 3HAYECHUS, NPUMEHEHNUE OINPENCIUTEN I PELICHUS] CUCTEMBI
JIMHEWHBIX ypaBHEHWI. PellleHWe NpUKIAIHBIX 3a/ad C MOMOIIBK) CHCTEMBI
JIMHEWHBIX ypaBHEeHUM. McciienoBanmue nmocTpOEHHON MOJEIN C MOMOIIBI0 MAaTPHII
Y OIIPENIEIIUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJEN PEANbHOM CHUTyallMd C IOMOIIBIO
YpaBHEHUU W HEpaBEHCTB. [IpuMeHEHME ypaBHEHUNW U HEPABEHCTB K PEIIECHUIO
MaTEeMaTUYECKUX 3a/a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HAYKU U peaibHOM KU3HU.

DyHKUMH U TPaPUKHU

Oynkuus, crnocoObl 3afanus GyHKIUU. B3aumHO o00paTHbIe (QYHKIHH.
Komnosumus ¢ynkuuii. 'padux ¢yHKuu. DaemMeHTapHble TpeoOpa3oBaHus
rpaduKoB GyHKIIUH.

OO6usacTb ompeneneHuss 1 MHOXKECTBO 3HaueHud (yHkumu. Hymu QyHkium.
[TpoMexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THbIe QyHKIUH. [lepuoanueckue
byaknun. [IpoMexyTKn MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MHUHHMYMBI
dbynknuu. Hanbospiiee n HauMeHbIee 3Ha4eHus: QYHKIINM Ha IPOMEXKYTKE.

Jluneiinasi, KBaJpaThyHasi W APOOHO-TMHEWHas (QYHKIUU. DJIEeMEHTapHOe
UCCJIEIOBAHKUE U MTOCTPOEHUE UX TpaUKOB.

CrenenHas pyHKIMS C HATypaJbHBIM M LENbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOPHS N-0i cTENeHN KakK GyHKIIMH 0OpaTHOW CTENeHU
C HATypAJIbHBIM MOKA3aTEJEM.

[TokazaTenbHast U Jjorapupmuyeckas (yHKIHUHA, UX CBOMCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 1715 pelieHUs] ypaBHEHUH.

TpuroHomerpuueckass OKPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMI YUCIOBOTO apryMEeHTa.

QOyHKIMOHAIBHBIE 3aBUCUMOCTH B PpEANBHBIX MPOLECCAX U SBICHUSX.
['paduku peasibHBIX 3aBUCUMOCTEIA.

Hauana MaTeMaTH4eCcKOro aHajin3a

[TocienoBaTenbHOCTH, CHOCOOBI 3amaHUsl IIOCJIEAOBATEILHOCTEH. MeTon
MaTeMaTHYECKOW HHAYKINA. MOHOTOHHBIE M OTPAaHUYEHHBIE IT0CIEI0BATEIBHOCTH.
HcTopusi BO3ZHMKHOBEHUS MAaT€MaTUYECKOI'0 aHalM3a KaK aHaiu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reOMETpHUecKasl mporpeccur. beckoHeyHo yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUYECKOM
nporpeccuu. JIMHENHbIA U SKCIIOHEHIIMAIIBHBIN pocT. Hncno e. Dopmyiia CI0KHBIX
NpoleHTOB. Mcnosib30BaHWE TIPOTrPECCHH IS PEIICHUS pealibHbIX —3aaad
IIPUKIIATHOTO XapaKTepa.



HemnpepriBHble (yHKIME W WX CBOWCTBA. TOYKH pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢yHkiuii. CpolicTBa (QYHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meroa
WMHTEPBAJIOB JUIsl PEIICHUs HEpPaBEHCTB. l[IpuMeHeHHe CBOICTB HENPEPBIBHBIX
(GyHKIMI 17151 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIMU. Onpenenenyue, reOMeTpUUEcKui U
buznyecKuit CMbICI MPOU3BOIHOMN. YpaBHEHUE KacaTeIbHOM K rpa@uKy (pyHKIHH.

[TpousBogubie  anmemeHTapHbix  ¢yHkuui.  [IpousBomHas ~ cymMMBbl,
IIPOU3BENIEHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHM.

MHo:kecTBa M JIOrHKA

MHoxecTBO, onepanMu HaJ MHOXECTBAMM M HMX CBOMCTBA. JlnarpaMMsbl
Olinepa—Benna. IIpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAaHUSl pEaJbHBIX NPOLECCOB M SBJICHUI, NMPU PEUIEHUH 3adad U3 APYTrHX
y4eOHBIX MTPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTEIbCTBO, PABHOCUIIBHBIC YPAaBHEHUS.

11 KJTACC

Yucnaa v BIYMCICHUSA

Harypanbhbie u nensle yucna. [IpumeHeHne Npu3HAKOB JEIUMOCTH LIENBIX
yuces, HauOoybuik oOuui nenutens (ganee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:mto, anroputma EBkiuaa s pemeHus
3a71a4 B LIEJIBIX YMCIIAX.

Kommnekcuple uuncna. AnreOpawdeckas W TpUTOHOMETpUYecKas (HOpPMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHYecKhe OIepaluudd ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn M3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMITJIEKCHBIX YMCETl IJIs PEIICHHs] (PU3NUECKUX U TEOMETPUUICCKUX 3a71a4.

YpaBHeHMS U HEpaBeHCTBA

CucremMa 1 COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBHS. PABHOCHIIbHBIE HEPABEHCTBA.

OT1O0p  KOpHEH  TPUTOHOMETPUYECKUX  YPaBHEHHMM C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUS TMOKAa3aTelbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJbI PEIICHUSI CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPAMOHATBHBIX, TOKA3aTEIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELIEHUI0 MaTEMAaTHUYECKHUX
3a]a4 1 33/1a4 U3 Pa3IMYHbIX 00J1acTeil HAYKHU U peaibHON KU3HU, HHTEPIpETaLus
NOJIyYEHHBIX PE3YyJIbTATOB.

DyHKUMM U TPaPUKH

I'paduk kommozunum GyHkuid. ['eomerpuueckue oOpa3bl ypaBHEHUU W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIIUHN, UX CBOWCTBA U TPapUKH.

['padrueckne mMeronpl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS KCCIENOBAaHUS MPOIECCOB U
3aBHCHUMOCTEM, KOTOpPhIE€ BO3HUKAIOT IMPHU PEIICHUU 3aJad U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HMU.

Hauvana MaTeMaTH4ecKOro aHajaimn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxxaenne HanboabIero 1 HAMMEHbILEro 3HaUeHUH HellpephIBHOM
(GYHKIIMHM Ha OTpE3Ke.

[IpumeHeHrne NpPOU3BOMHOM I HAXOXKIECHHUS HAWJIy4dlIero peleHus B
NPUKIAIHBIX 3a/Ja4ax, ISl ONpPEAEJIEHUS CKOPOCTH M YCKOPEHUs Mpolecca,
3a71aHHOTO (DOPMYJION WU TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
sneMeHTapHbIX QyHKuui. [IpaBuna HaxoxaeHUS TEpPBOOOPA3HBIX.

HNnTerpain. ['eomeTpuueckuid CMbICI HHTETpalia. Berunucienue onpenei€HHoro
uHTerpaia no popmysne Herotona-JIeitonuna.

[IpumeHeHue uwHTErpana A HAXOXKIEHUsS IUIOWAAeH MIoCKux ¢Guryp u
00BEMOB reOMETPUUECKHX TEJI.

[Tpumepsr pemenuii muddepeHIManbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICIMPOBAaHUE pEAIbHBIX IMPOLECCOB C TOMOLIBIO  AuddepeHInaIbHbIX
YPaBHCHUU.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHIS

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMH 00YYAIOIIErocsi Kak aKkTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOT0O 00IIECTBA, PEICTABICHHE O MATEMAaTUYECKIX
OCHOBaX (PYHKIMOHUPOBAHUS PANIMUHBIX CTPYKTYp, SBJICHUH, MpOLETYp
IPOKJIAaHCKOTO  oOmiectBa  (BBIOOpBI, ONPOCHI U JIPyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTAMU B COOTBETCTBUM C HX
GYHKIUSIMHU ¥ HA3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMUCKON TPa)KIAHCKOM HIEHTUYHOCTH, YBAXKEHUS K
MPOIUIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMAaTUYECKOU IIKOJIBI,
WCIIOJIb30BAHUE OTUX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHUSAX, cdepax
HDKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEAECHUS, CBA3AHHOIO C MPAKTHYECKUM
IPUMEHEHUEM JIOCTHKEHUN HAYKHU U JEATENBHOCThIO YYEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO Oy IyIIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PELUICHH, pacCyKIeHUI, BOCOPUUMYNBOCTD K
MaTEMaTUYECKUM ACIIEKTaM PA3JIMYHbIX BUJ0B HCKYCCTBA;

5) pu3uUeCcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HaHUS B
UHTEpecax 3/10pOBOro U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0pPOBbIO (3I0pOBOE MHUTAHUE, COATAHCHUPOBAHHBIA PEXUM 3aHITHH U
OT/bIXa, peryisipHas ¢u3ndeckas aKTUBHOCTD), (PU3MUECKOE COBEPIIEHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOHUs, HHTEpec K
pa3nuuHbiM  chepam  MpodecCHOHANBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymeid mnpodeccur U peaiv30BbIBATH COOCTBEHHBIE IKU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHUSA:

Cc(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHHUE BJIUSHUS
COLHAIBHO-OKOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAJIBHOU
Cpenbl, 0OCO3HAHUE TII00ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OPUEHTAITUS
HAa TPUMCHEHHE MaTEeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JlacTu
OKpYXaroUel Cpepl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA HUX BO3MOXHBIX
MOCJIEACTBUN IUISI OKPYKAIOIIENH CPELBI;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIIECTBEHHOMN MPAKTUKH, TOHUMAaHUE MaTEeMaTHYECKOM
HayKH Kak cepbl 4eIOBEYECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUUMOCTHU
JUISL Pa3BUTHUSL IUBUJIN3AIINY, OBJIAJICHUE SI3bIKOM MAaTEMATHKUA U MAaTEeMaTU4YECKOM
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIIATh IPOECKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

Bba3oBble JJornyeckue aeiicTBUA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYIIECTBCHHBIE MPU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHATUH, OTHOIICHWA MEXIy TOHSATHUSIMH, (POPMYIHPOBATH
OTIPE/ICJICHUS TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIINH,
OCHOBaHMsI /111 000OIICHUS U CPAaBHEHUS, KPUTEPUH MMPOBOJUMOI0 aHAIIN3A;

BOCIIPUHUMATh,  (opMymupoBaTh U  NPEOOpPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (akTax, JaHHBIX, HAOJIIOACHUSAX U YTBEPXKICHHUSIX, Mpeasiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOAbBI C HCHOJIb30BAHWEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUEHUN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIPHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKACHUM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIICHUS, BEIOMPATh HAaN0O0JIee OIXOIAIINN C YIETOM CaMOCTOSITEHHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIeI0OBaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMHU, SBJICHUSIMH, POLIECCAMU;

CaMOCTOATENBHO (HOpMyTUpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHUS, UCCIEAOBaHMS, OIEHHWBAaTh  JIOCTOBEPHOCTDH
HIOJTY4EHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolLlecca, a TaKkKe BbBIABUTATH
IPEINOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIOBHUSAX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATh IeUIUTH MHGOPMAIMY, TAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BONPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIIPETUPOBATHh HH(OPMALIMIO PATUYHBIX BUIOB U (HOpM
IpEeCTaBICHHUS,

CTPYKTYpUPOBaTh MH(POPMALNIO, NPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WUTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIHO
cOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

OoOmmenue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIAMU OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBIpakKaTh CBOKO TOYKY 3PCHHS B YCTHBIX
N TIIMCBMCHHBIX TCKCTaX, JAaBaTb IIOACHCHHUA IIO XOI[y pemeHHa 3agadu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOM TEMBI,
poOJIeMBbI, pelaeMOl 3a7add, BBICKA3bIBaTh WJCH, HAIICJIICHHBIE Ha IIOWCK
pEIICHUs, COIMOCTaBIIATh CBOU CYXKJICHUS C CYXJICHHSIMH JPYTUX Y4YaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

MIPEICTABIIATh PE3yJbTAaThl PEIICHHS 3aJ1aud, SKCIIEPUMEHTA, MCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MIPE3EHTAIlUN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4€TOM UMEIOMINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th  HABBIKAMHM  IO3HABATENbHOM  pedieKkcud KaKk  OCO3HaHUS
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crnocobaMu CaMOIIPOBEPKH, CAaMOKOHTPOJSl Mpoliecca M pe3yjbTaTa pelieHus
MaTeMaTUUYECKOHN 3a/1a4M;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB, TAHHBIX,
Hal/ICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LN U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESTEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1€ATEIbHOCTD:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYaJTLHON
paboThl mpu pemeHuH Y4eOHBIX 3a7a4, TPUHUMATh IIe1h COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHMU3aLMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJIBI pa0bOT, IOTOBAPUBATHCS, 00CYXAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B TPyNMOBBIX (opmax paboThl (00CyXkaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJHATH CBOIO YaCTh PA0OTHI U KOOPJIUHUPOBATH
CBOM JICHCTBUS C IPYTUMH YJIEHAMHU KOMaH/Ibl, OI[EHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOWMHA TOPOAYKT TO KpUTEpUsIM, CGHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJICHUCTBUA.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOyuenus B 10 kiacce oOy4aromuics TOJYYHUT CIETYIONTUE
IpEeIMETHbIE PE3YJIbTAThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anredpa u Havyajla MaTeMaTUYECKOTr0 aHaU3a:

Yucsia v BBIYMCICHUS:

CBOOOJTHO OTEpUPOBATh MOHATHUSMU: PAIMOHATBHOE YHCIO, OECKOHEYHas
nepuoanyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCIO, MHOXECTBa
palMOHANBHBIX U IEUCTBUTENBHBIX YUCEI, MOJIYJIb IEUCTBUTEIILHOTO YUCIIA;

OPUMEHATh JIpoOM M TPOLIEHTHI ISl PEHICHUs MNPUKIAAHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U pealbHOU KU3HU;

MPUMEHSTh MPUOIMKEHHBIC BRIUMCIICHUS, PABUJIA OKPYTIICHUS, IPUKUIKY U
OIICHKY pe3yJbTaTa BEIYMCICHUN;



CBOOOJTHO ONEPUPOBATHh MOHATHEM: CTENEHb C LEJNbIM IOKa3aTeleM,
UCIOJB30BaTh MOAXOIAILYI0 (POPMY 3aMUCH IEHCTBUTENBHBIX YMCEN AJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEICTABIICHUS JaHHBIX;

CBOOOZHO ONEpPUPOBATH MOHATHEM: APUPMETHUUECKUNA KOPEHb HATYpajbHOU
CTEIICHU;

CBOOOHO ONEPUPOBATH MOHATHUEM: CTETICHb C PAlIMOHATBHBIM MIOKA3aTENIEeM;

CBOOOZHO OIEpPUPOBATh MOHATUSAMU: JIOrapudM UHCIA, JECATUYHBIE WU
HaTypaJIbHbIE JIOTaPUPMBL;

CBOOOZHO ONEPUPOBATh MOHSTUSIMH: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YHCIIOBOIO apTyMEHTA;

ONEpPUPOBATh MOHATUAMM: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHMUSI-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPa3IMYHbIE METOJbl PEIICHUs pPAlMOHAIBHBIX U JApPOOHO-
pallOHAJIBHBIX YPaBHEHWM, IPUMEHATH METOJ HWHTEPBAIOB Uil PELICHUs
HEPABEHCTB;

CBOOOJHO OINEPUPOBATh MOHATUSMU: MHOTOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJICH C LEIbIMU KO3 PUIIEHTaMU, KOPHU MHOTOUJICHA, IPUMEHSThH JICJICHHUE
MHOI'OYJIECHA Ha MHOI'OYIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera s
penieHus 3anay;

CBOOOZHO ONEpUpPOBaTh NOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHWI,
MaTpuLa, ONPENEIUTENh MaTpullbl 2 X 2 W €ro IEOMETPUYECKUHA CMBICI,
UCITIOJIb30BaTh CBOICTBA ONpENEHUTENs 2 X 2 JUIsl BBIYMCIEHUS €ro 3HAYEHUS,
IPUMEHSTh ONPEACIIUTENN U1 PELICHHUs CUCTEMbl JIMHEHWHBIX YPAaBHEHMWH,
MOJEJINPOBATh PEAIBHBIE CUTYallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHECHUH,
UCCJIENOBATh IIOCTPOEHHBIE MOJEIM C IIOMOINBI0 MaTpUIl U ONPEIACIUTEIICH,
VHTEPIIPETUPOBATD ITOJyUYECHHBIN PE3yJIbTaT;

UCIIONIb30BAaTh CBOWCTBA JICHCTBUH C KOPHSAMU JJs MpeoOpa3oBaHUA
BBIPAKEHNH;

BBINOJIHATH NPe00Opa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAILMX CTEIEHH C
palMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBONCTBA aorapudmoB TUISL npeodpazoBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEPUPOBATh NOHATHUAMU: HPPALMOHAJIbHBIC, [MOKA3aTEIbHbIE U
jgorapu(pMHUECKre ypaBHEHUS, HAXOAUTh UX PELIECHUS C TIOMOIIbIO pPaBHOCUIIBHBIX
NIEPEXO0B WJIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUEcKHue (HOPMYIIbI sl TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZHO OINEpPUPOBATh TMOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHATh HeoOXoAuMble  (OPMYNBI Ui  PEUICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUIA;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXEHUS, ypaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJayM, MCCIEIOBAThH
MOCTPOCHHBIE MOJIEIIH C MCIIOJIb30BaHUEM allapaTa ajareopsl.

DyHKUMM U TPaPuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHSI, CIOCOOBI 3a1aHusl GYHKIINH,
B3aMMHO OOpaTHble (GYHKIUH, KOMOO3UIMS (yHKUUN, rpadux QyHKIHUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBanus rpadUKoB PyHKLINIH;

CBOOOJTHO OMEpPHPOBATh MOHATUSAMHU: OOJIACTH ONpEIENICHUS] U MHOYKECTBO
3Ha4eHU! PYHKIWHU, HYJIU PYHKIIUU, TIPOMEKYTKU 3HAKOTIOCTOSHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSAMHU: YETHBIE W HEYETHbIE (YHKIHH,
nepuoanyeckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBI U
MUHUMYMBI (DyHKIMH, HaumOoJblllee M HaMMEHbIlee 3HaueHue (YHKUMU Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: CTETIEHHAs] (PYHKLUS C HATypaJlbHBIM U
LENbIM TOKa3zareiaeM, rpapuK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresneM, rpa@uk KOpHsS h-0il CTeNeHM Kak (PYHKIHMM OOpaTHOM CTENEeHU ¢
HaTypaJbHBIM IT0Ka3aTelIeM;

ONepUpOBaTh TOHATUSAMH: JIMHEHHas, KBaJpaTHYHAs M JIpOOHO-TUHEHHas
(yHKLINY, BHITIOJHSTD 3JIEMEHTApHOE MCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(HKOB;

CBOOOZHO OIEpUPOBaTh MOHATUSAMU: IMOKa3aTelbHas M Jorapudmuueckas
(GyHKIIMM, UX CBOMCTBa M TrpauKH, HCIOJIb30BaTh MX TpaUKu A pEIIeHUs
YPaBHECHUM;

CBOOOJTHO OMNEPUPOBATH MOHATUSMH: TPUTOHOMETPUYECKas OKPY>KHOCTH,
oTpeziesieHue TPUTOHOMETPUUECKUX (DYHKIIUI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKIUN JUId  HCCIEAOBAaHHSA TMPOIECCOB U
3aBHCHUMOCTEH MpU pEUIeHUH 3a7a4 U3 IPYruX Y4eOHBbIX MPEAMETOB M PEaTbHOU
KHU3HH, BBIpaXXaTh (OpMyIaMU 3aBUCUMOCTH MEKAY BEIMYMHAMU;

Hauana MaTeMaTH4eCKOro aHaIu3a:

CBOOOZHO OMEpUpPOBaTh MOHATHIAMH: apHUPMETHUECKas M TeOMETpHUYecKas
nporpeccusi, 06CKOHEUYHO YOBIBAIOIIAsl T€OMETPUYECKAsl MPOTPECCHs], TMHEHHBIN U
HKCTHIOHEHIMATIBLHBIN POCT, (hopMyJia CIOKHBIX IPOLIEHTOB, UMETh IPEJCTABICHHUE O
KOHCTaHTE;

UCTOJIb30BaTh MPOTPECCUU JJISl PEUICHUs peajbHBIX 3a/ad IMPHUKIATHOTO
Xapakrepa;



CBOOOJHO OMEPUPOBATH MOHATHIMU: MOCIEI0BATENBHOCTD, CIIOCOOBI 3aJaHUS
NOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHUYEHHBIE MOCIEI0BATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOr0 aHalh3a KakKk aHajau3a
OECKOHEUHO MaJIbIX;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: HETIPEPBIBHBIE (YHKIIUU, TOUKH pa3phbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Ipaduka QyHKINHU;

CBOOOJHO OMEpUPOBATh MOHATHEM: (DYHKILHSA, HENpPEphIBHAs Ha OTPE3KeE,
NPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKIMHN Il pEIICHUS 3a/1a4;

CBOOOJIHO OINEpUPOBaTh TMOHSATUSIMHU: TIepBas U BTOpask IPOU3BOIHbBIE
byHKIUYU, KacaTenbHas K rpaduky GyHKIUU;

BBIYHCIIATh MTPOU3BOAHBIE CYMMBbI, IPOU3BEAECHUS, YACTHOTO U KOMIO3ULUU
NBYX (DyHKITUH, 3HATH TPOU3BOIHBIC DIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh T€OMETPUUECKUN M (DU3UYECKUH CMBICT MPOU3BOJIHON ISt
penieHus 3aaay.

MHokecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBATh TMOHATHUSMU: MHOXKECTBO, ONEpAlUUd  HaJ
MHO>KECTBaMU;

UCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIHN anmnapar Jjisi ONMUCAHUS peabHbIX
MPOLIECCOB U SIBJICHUM, IPU PELICHUH 3a]1a4 U3 APYTUX yYeOHBIX MPEAMETOB;

CBOOOZHO OINEpPUPOBATH MOHATUSMU: OINpEACNICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMAaTUYECKOIO0 OOBEKTA, T0KA3aTENBCTBO, PABHOCHIIBHBIE
yYpaBHEHUS U HEPABEHCTBA.

K koniy obyuenuss B 11 kJjacce oOy4aroIIUIiCSd MOJYYUT CIECAYIOIINE
IpEeIMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM paboued mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTEMaTHUYECKOIO aHAIIA3ay:

Yucsia v BBIYMCICHUS:

CBOOOJTHO ONIEPUPOBATH MOHITUAMU: HATYPAIBHOE U 1IE€JI0€ YU CIIO, MHOKECTBA
HATYpaJbHBIX U LIEJIbIX YHCEJI, UCIOJIb30BaTh MPU3HAKU JIETUMOCTH LIEJBIX YHUCE,
HO/I m HOK HaTypanpHbIX 4HCesN Uil PElIeHHUs 3a7ad, IPUMEHSATh aJITOPUTM
EBknnpa;

CBOOOZHO OIEpPUpPOBaTh TMOHSATHEM OCTaTka IO MOJYJIO, 3alUChIBATh
HATypaJbHbIE YKCIIA B PA3JIMYHbBIX MO3UIIMOHHBIX CHCTEMaX CUUCIICHMUS;

CBOOOJIHO OMNEPUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YMCIO W MHOXECTBO
KOMIUIEKCHBIX YHUCEJ, MPEJCTABIATh KOMIUIEKCHBIC YHCa B ajredpanyeckoil u
TPUTOHOMETPUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKHE ONepali ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUus U HEPABEHCTBA:



CBOOOJTHO OMEPUPOBATH TOHATHSMHU: HpPpaAlMOHAIBHBIC, TOKa3aTeIbHbIC W
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOJUTh WX PEIMICHHS C TOMOIIBIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

OCYHIECTBJISITh OTOOpP KOpHEH TMpU pEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOJTHO OTEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
OPUMEHSATh  HEoOXoawmbie  (HOPMYJBI  JJIi  PEIICHWs OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OTEPUPOBATH MOHATUAMU: CUCTEMAa U COBOKYIMHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbBI U CUCTEMBI-CIICACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALUOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(MUYECKUX YpaBHECHUIN 1 HEPABCHCTB;

perarb palOHAJIbHbIE, UppAaLMOHAJIbHBIE, MOKa3aTEJbHBIE,
jgorapupMUyecKrue U  TPUTOHOMETPUYECKHME YpaBHEHHMS U  HEPABEHCTBA,
coAepkKallue MOAYJIA U TapaMETPBbI;

MPUMEHSTH TpaduuecKre METOIbI I PEIICHHs] YpaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMu;

MOJICIMPOBATh peajbHblE CUTyallMd Ha S3bIKE alreOpbl, COCTaBJIATh
BBIPDAKECHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIIOBHIO 3aJadyH,
WCCJIEIOBAaTh IOCTPOCHHBIE MOJENTW C WCIOJb30BAaHUEM ammapara aiareOpsl,
MHTEPIPETUPOBATH OJTYUYECHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTPOUTh TpaduKyM KOMIO3UIMU (PYHKUUNA C TOMOIIBI 3JIEMEHTApHOTO
MCCJIEIOBAHUS U CBOWCTB KOMIO3UIMU JABYX (DYHKIIMIA;

CTPOUTH TEOMETPUYECKUE 00pa3bl YPaBHCHH M HEPABEHCTB HA KOOPIMHATHON
IJIOCKOCTH;

CBOOOJTHO  OMEepUpOBaTh MOHATUSAMU: TpadUKH  TPUTOHOMETPUUYECKHUX
byHKIM;

OpUMEHATh GYHKIUUA IS MOJEIMPOBAHUS W HWCCIEAOBAHUS PeaTbHBIX
IIPOLIECCOB.

Havajsa MmaTeMaTH4eCKOr0 aHAJIU3A:

UCITI0JIb30BaTh MPOU3BOHYIO JIJISl UCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJIUTh HAMOOJIbIIEE U HAMMEHBIIIEE 3HAYCHHS (DYHKITUU HEPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4IlIEero PELICHUs B
MPUKIIAJIHBIX, B TOM YHCJIE COLMAIbHO-O)KOHOMHUYECKUX, 3a7a4ax, AJIsl ONPEACICHUs
CKOPOCTH U YCKOPEHHMSI MPOILECCa, 3aJaHHOT0 (OpMYIIOi UK TpaduKom;



CBOOOZHO ONEpUpOBaTh TMOHATHUAMHU: TepBOOOpa3Hasi, OMPEACIEHHBIH
UHTETpaJl, HaXOAWUTh NEePBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpan no gpopmyne Horotona-JlelOnua;

HAXOJUTh IUIOUIA/IU TIOCKUX (PUTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIeHNEe O MaTeMaTHYeCKOM MOJAETUPOBAaHUM Ha TpUMeEpe
cocTaBiieHUs U PepeHInanbHbIX YPaBHEHUI;

peliath MPUKJIaJHbIe 3a7a4d, B TOM YHUCIE COLHUAIbHO-DKOHOMUYECKOTO U
¢u3nUecKoro xapakrepa, CpeJCTBAMU MaTEeMaTHUYECKOTO aHAJIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrposenpie  TMpakruieckue o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
MHO0X€eCTBO IeHCTBUTEILHEIX YHUCEI.
1 MHorowiensl. PaninonansHble ypaBHEHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
) Oynknuu u rpaduku. CrernenHas GyHKIUS ¢ 12 |
LETIBIM MTOKa3aTeIeM
3 Apudmernieckuil KOpeHb N-0i CTENEeHH. 15 1
HppaunoHaibHble ypaBHEHUS
4 [TokazarenpHas pynkums. [TokazareapHbIe 10 1
ypaBHEHUS
5 Jlorapudmudaeckas GyHKIHS. 18 |
Jlorapudmuueckue ypaBHEHHUS
6 Tpuronomerpruieckue BbIpaKEHUS U ” |
YpaBHEHUS
7 ITocnenoBaTeaIbHOCTH U IIPOIPECCUH 10 1
8 HenpepsiBabie hynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001eHNe, CUCTEMAaTH3AIUS 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 136 10 0




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoabneie  Tpakruteckue o0pa3oBaTejibHbIE
padoTsI padoThI
pecypcsbl
1 HccnenoBanue GyHKIHN ¢ TOMOIIBIO ” 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 uHTETpal 12 1
3 I'paduku TpuroHoMeTprUdecKUX QyHKITAMN. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 WppanmonanbHble, MOKa3aTelbHbIE U 24 |
JorapuMuUecKre HepaBeHCTBa
KommiekcHbie uncna 10 1
HarypanbHblie u 1ienble yncina 10 1
CucreMbl paloHaTBHBIX, UPPALMOHATBEHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX 12 1
YpaBHEHUI
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 16 )
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTtpoabHubie

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

MHOk€ecTBO, oneparuy HaJl
MHO’KECTBAMU U UX CBOMCTBaA

Hwnarpammsl Diinepa-Benna

IIpuMeHeHne TeOpETUKO-
MHO>KECTBEHHOT'O alapara s PeIeHUs
3a1a4

Pammmonansubie yncna. OOBIKHOBEHHEIE U
JeCATUYHbIE JPOOHU, IPOLIEHTHI,
OCeCKOHEUYHBIC TIEPUOANYECKUE APOoOH

Pammmonansubie yncna. OOBIKHOBEHHEIE U
JECATUYHBIC TPOOH, TPOIICHTHI,
OCCKOHEYHBIC MTEPUOANIECKUE APOOH

[Ipumenenne qpoOeit u MPOIEHTOB IS
pelIeHMs TPUKIAIHBIX 3a1a4

[Ipumenenne qpoOeit u MPOIEHTOB IS
pELICHUS TPUKIAIHBIX 3a/1a4

JleficTBuTENbHBIC YKCia. PaimonanbHbIC U
HUPpAIMOHAIILHBIE YHCIIa

Apudmernueckre onepanuu ¢
JCWCTBUTEIBHBIMHU YHCIAMHU




10

Moaynb AEHCTBUTENBHOIO YHCIIA U €T0
CBOMCTBa

11

[TpuGnuxEHHbBIE BEIYMCIICHUS, IPaBHUIIa
OKpYIJICHUS, IPUKUJKA U OLICHKA
pe3yJibTaTa BBIYMCIECHUI

12

OCHOBHBIE METO/IbI PEIICHUS LENbIX U
JIpOOHO-PALMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

13

OCHOBHBIE METO/IbI PEIICHUS LENbIX U
JIpOOHO-PALMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

14

OCHOBHBIE METOIbI PEIICHUS IENBIX U
JIpOOHO-PALMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

15

MHOrowieHsl OT OJHON NEPEMEHHOM.
Jenenne MHOro4JieHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHOTOWIEHBI C IETBIMH
koddurmentamu. Teopema Buera

17

Pemenue cucrem TMHEHHBIX YpaBHEHUM

18

Pewienue cucreM JIMHEWHBIX YPaBHEHUN

19

Marpuiia cucTeMsbl JTUHEHHBIX YPABHEHUN.

Onpenenurtenb MaTPUIBI 2X2, €r0
r€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIYHCIICHUEC €TI0 3HAUYCHU A

20

Onpenenurtenb MaTPUIBI 2X2, €r0
r€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIUKCJICHHE €r0 3HAYCHUS




21

[IpuMeHeHue onpeaeuTens 1 peleHus
CHCTEMBI JINHENHBIX YPaBHEHUI

22

Pemienne npukiiagHbIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUIN

23

Pemenne npukiaaHbIX 3a/1a4 ¢ TOMOUIBIO
CHCTEMBI JINHEHHBIX YPaBHEHUN

24

KonTtponbnas padora Ne 1 o teme
"PannonanbHble ypaBHEHUS U
HepaBeHCTBA. CHUCTEMBbI JIMHEHHBIX
ypaBHEHUI"

25

ODyHKIMS, CIOCOOBI 3a/1aHUs (DYHKITUH.
B3anmuo obpaTHble QyHKITUH.
Kommozurus ¢hyHKimit

26

I'paduk pyHkumm. dnemMeHTapHBIC
npeoOpa3oBanus rpapukoB GyHKIUN

27

OO6nacth onpeaesIeHus] 1 MHOYKECTBO
3HaueHui GyHkiuu. Hynmu Gynkun.
[TpomexxyTKH 3HAaK MMOCTOSTHCTBA

28

UérHple 1 HeUETHBIC (QYHKITUH.
[Tepuoanueckue dhyakuun. [IpomexxyTku
MOHOTOHHOCTHU (YHKITUH

29

MakcuMyMbl U MUHUMYMBI (YHKITHH.
HaubonsIiee 1 HauMeHbIIIee 3HAYCHHE
(GyHKIIMHM Ha IPOMEKYTKE

30

JluneliHasi, KBagpaTU4Hasi U JpOOHO-
AUHEWHas QyHKIUH

31

DIIeMEHTapHOE MCCIICIOBAaHUE U
MOCTPOCHUE TPAPUKOB ITUX YHKITAN




QHCMCHTapHOe HCCIICOOBAaHUEC U

32 MOCTPOCHUE TPAPUKOB ITUX YHKITAN

1 Crenens ¢ 1enbIM nokasarenaeM. buaom
Herorona

34 CreneHn ¢ LIETIBIM ITIOKa3aTeneM. bunom
Herorona
CrenenHast GyHKINS C HATypaJIbHBIM U

35 LEJILIM IToKa3aTesieM. E€ cBolicTBa u
rpaduk

36 KonTtponbnas padora: "CrenenHast
¢ynkuus. E€ coiicTBa u rpapux”

37 Apudmerndeckuii KOpeHb HATypaIbHOMN
CTENEHU U €ro CBOMCTBA

18 Apudmernueckuii KOpeHb HaTypaTbHON
CTENEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIH,
COJIepIKalINX CTENEHU U KOPHU

40 [IpeoOpa3zoBaHMs YUCITOBBIX BHIPAKCHHH,
COJIeprKalIiX CTENEHU U KOPHU

A1 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIH,
CoJIeprKalIiX CTENEHU U KOPHU
Uppanmonanbubsie ypaBHeHUs1. OCHOBHBIE

42 METO/bI PELICHUS UPPALUOHAIBHBIX
ypaBHEHUU
Hppanuonanbasie ypaBHeHU. OCHOBHBIE

43 METO/IbI PEIICHUS UPPALUOHATBHBIX

ypaBHEHUU




Wppannonanbuele ypaBHeHHs. OCHOBHBIE

44 METO/IbI PEIICHUS UPPALUOHATBHBIX
ypaBHEHUU

45 PaBHOCHIIBHBIE TTEPEXO/IBI B pELICHUN
UPPALMOHATIBHBIX YPaBHEHUN

46 PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU
UPPALMOHATIBHBIX YpaBHEHUI

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU
UPPALMOHATIBHBIX YpaBHEHUI

43 PaBHOCHIIbHBIE TTEPEXO/IBI B pELICHUN
MPPALMOHATIBHBIX YPaBHEHUN
CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU

49 KaK (PyHKIIMH OOpaTHOW CTENEHH C
HaTypaJIbHbIM I1OKa3aTeleM
CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU

50 KakK (yHKIIMH OOpaTHOW CTENEHH C
HaTypaJIbHBIM IOKa3aTesleM
KonTtponsHas pabdota: "CBoiicTBa 1

51 rpaduK KOpHS N-OW CTETICHH.
UppanuonanbHbie ypaBHEHUA"

57 CreneHsb ¢ palliOHAIBHBIM [10KA3aTEIEM U
e€ CBOICTBA

53 CremneHb ¢ pallMOHALHBIM [TOKa3aTeIeM U
e€ CBOIICTBA

54 CreneHsb ¢ palliOHAIBHBIM [10KA3aTEIEM U
e€ CBOIICTBa

55 [oka3zatenpHast QpyHKIMS, €€ CBOMCTBA U

rpaduk




Hcnonp3oBanue rpaduka GyHKIMM 115

56 pellIeHNs] ypaBHEHUI !

57 Hcnonp3oBanue rpaduka GyHKIMM 115 )
pelueHusl ypaBHEHUI
ITokazarenbHble ypaBHEHUS. OCHOBHbBIE

58 METO/IbI PEIICHUS TOKA3aTENbHBIX 1
ypaBHEHUU
ITokazarenbHble ypaBHEeHUS. OCHOBHBIE

59 METO/IbI PEIICHUS TOKA3aTENbHbIX 1
ypaBHEHUU
[oxa3zatenbHble ypaBHeHUSI. OCHOBHBIE

60 METO/Ibl PEILIEHUS TOKA3aTENbHbBIX 1
ypaBHEHUU

61 KonTtponpHas padora: "I[lokazarenbHas )
¢ynkuus. [TokazarenbHble ypaBHeHUS"

62 Jlorapudm uucna. CoiicTsa jgorapudpma 1

63 Jlorapudm umncna. CoiicTBa jJorapudpma 1

64 Jlorapudm uucna. CoiicTsa jgorapudpma 1

65 JlecaTUUHBIE U HATYpaAJIbHBIE JTOTapH(PMBbI 1

66 JlecsaTnuHbIC U HaTYpATbHBIC JTOTAPUPMBI 1

67 [IpeoOpazoBanme BEIpaKEHUH, !
CoJIepXKaIIux Jorapudmbl

68 [IpeoOpazoBanme BEIpaKEHUH, !
COJIepKALINX JIOTapH(PMBbI

69 [IpeoOpa3zoBanue BBIpaKEHUH, 1
coJIepXKaIIux Jorapudmpl

70 Jlorapudmuueckas pyHKIus, €€ CBOHCTBA )

u rpadux




Jlorapugmuueckas pyHKIus, €€ CBOWCTBA

71
u rpaduk

7 Hcnonp3oBanue rpaduka GyHKIMM 115
pelueHusl ypaBHEHUI

7 Hcnonb3oBanue rpaduka GyHKITUN 15
pellIeHNs] ypaBHEHUI
Jlorapugmuueckue ypaBHEHUS.

74 OCHOBHBIE METObI PELICHUS
JorapupMUUECKUX ypaBHEHUI
Jlorapugmuueckue ypaBHEHUS.

75 OcHOBHBIE METO/BI PELLICHUS
norapupMHYECKUX ypaBHEHUI
Jlorapudmuueckre ypaBHEHUS.

76 OcHOBHBIE METO/BI PELLICHUS
norapupMHUECKUX ypaBHEHUI

77 PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU
JorapupMUUECKUX ypaBHEHUI

73 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUU
norapuMHUECKUX ypaBHEHUI
KonTtponbnas pabora:

79 "Jlorapudmuueckast pyHKIUS.
Jlorapudmuueckue ypaBHeHUS"

20 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCUHYC, TAHT€HC M KOTAaHT€HC
YHCIIOBOTO apryMeHTa

%) ApPKCHHYC, apKKOCUHYC U apKTaHT€HC

YHCIIOBOI'O ApTyMEHTA




ApKCUHYC, apKKOCUHYC U apKTaHT€HC

83 YHCIIOBOTO apryMEHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 OIpeIeNIEHNE TPUTOHOMETPUUECKHUX
(YHKLUI YUCIOBOTO apryMEeHTa
Tpuronomerpudeckast OKpy>KHOCTb,

85 OonpeAeieHue TPUrOHOMETPUIECKHUX
(YHKLIUI YUCIOBOTO apryMEHTa

26 OCHOBHBIE TPUTOHOMETPUYECKHUE
bopMyIIBI

%7 OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybl

28 OCHOBHBIE TPUTOHOMETPUYECKHUE
bopmybl

29 OCHOBHBIE TPUTOHOMETPUIECKHUE
bopMyIIBI

90 [IpeobpazoBanne TPUTOHOMETPHUUECKUX
BBIPAKECHUM

01 [Ipeobpa3oBaHme TPUTOHOMETPUIECKUX
BBIPAKECHUM

9 [IpeoOpa3oBaHme TPUTOHOMETPUIECKUX
BBIPAXKEHUIN

93 [IpeobpazoBanue TPUTOHOMETPHUUECKUX
BBIPAKECHUM

94 Pemenne TpUroHOMETPUYECKUX
ypaBHEHUU

95 Pemenne TpUroHOMETPUYECKUX

ypaBHEHUU




Pemienne TpuroHOMETpUYECKUX

96 .
ypaBHEHHUI

97 Pemienne TpuroHOMeTpUYECKUX
ypaBHEHUU

08 Pemenne TpuroHoMeTpruuecKux
ypaBHEHUU

99 Pemienne TpuroHoOMeTpUYECKUX
ypaBHEHUU

100 Pemienne TpuroHoMeTpUYECKUX
ypaBHEHUU
KoHntposbnas padoTa:

101 "TpUroHOMETPUYECKHUE BBIPAKEHUS U
TPUTOHOMETPUUYECKUE YpaBHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS

102 rocjienoBareibHocTel. Meton
MaTeMaTU4eCKON MHAYKIIUU
MoOHOTOHHBIE U OTpaHUYECHHbBIE

103 nocJeIoBaTeabHOCTH. MicTopus ananuza
OCCKOHEUHO MaJIbIX

104 Apudmernueckast mporpeccust

105 ['eomeTpuyeckas nmporpeccus

106 BeckoHneuHo yObIBaromas reoMeTpudeckas
nporpeccust

107 CyMMa 0eCKOHEUHO yObIBaIOIIEH
reOMEeTPHUUECKOI mporpeccuu

108 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIA POCT.

Yucno e. DopMyra ClI0KHBIX MPOIEHTOB




JIMHENHBIN ¥ YKCIOHEHUMAIIbHBIA POCT.

109
Yucno e. DopMyra CI0KHBIX MPOIEHTOB
Hcnonp3oBanue nmporpeccuu ais

110 pelIeHus pealIbHbIX 3aa4 PUKIIAJHOTO
Xapakrtepa

11 KonTtposbnas padoTa:
"[locnenoBarenbHOCTH U TIporpeccuu’

112 HenpepsiBHbIe (DyHKITNN U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMIOTOTHI TpadUKOB
byHKIUI

114 CgoiicTBa (yHKIIMI HEPEPHIBHBIX Ha
OTpE3Ke

115 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA
OTpe3Ke

116 MeTto MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

117 Meroa MHTEPBAJIOB JUIs pEIIEHUS
HEPaBEHCTB

118 MeTo1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX
GbyHKIUH 1715 pereHust 3a1a4

120 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX
GbyHKIMHI 1715 perenust 3a1a4

121 [lepBas u BTOpas npon3BoAHbIEC HYHKIUN

122 Onpenenenrie, reOMETPUYECKUAN CMBICIT

MIPOU3BOAHOMN




Omnpenenenue, GU3NUECKUN CMBICIT

123 N 1
IIPOU3BOTHOM
124 YpaBHEeHHE KacaTeIbHOU K rpaduKy 1
byHKIIUN
125 YpaBHeHHE KacaTeIbHOU K TpaduKy |
byHKIUHA
126 [Ipou3BoHbIE AIIEMEHTAPHBIX (HYHKIIMNA 1
127 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI 1
128 [IpousBoHAs CyMMBI, POU3BEICHMUS, 1
YaCTHOTO ¥ KOMMO3UIIMU (DYHKIUH
129 [IpousBoHAs CyMMBI, POU3BEICHMUS, 1
YaCTHOTO ¥ KOMIO3HUIIMH (DYHKITUH
130 [TpousBogHasi CyMMBI, TPOU3BEACHMUS, 1
YaCTHOTO ¥ KOMMO3UIIMU (DYHKIIUH
131 KonTponsHas padora: "[Iponssoanas” 1 1
132 [ToBTOpEeHme, 0600IIECHNE, 1
cucTemMartusanus 3HaHuii: "YpaBHeHus"
133 [ToBTOpEeHme, 0600IIECHNE, 1
cucremaTusanus 3Hanuil: "OyHkuun"
134 Hrorosas kKoHTpoJbHASA paboTa 1 1
135 HroroBast koHTpOIBHAs paboTa 1 1
136 [ToBTOpeHwme, 0606meHI:Ie, 1
CUCTEeMAaTH3AIIHsI 3HAHHUHA
OBIIEE KOJIMYECTBO YACOB I1O0 136 10

I[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

KonTposibHbIE

Bcero
padoThI

IIpakTuyeckue
padoThI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IprMmeHeHne nporu3BOIHON K
HcCie0BaHI0 QYHKIINN Ha
MOHOTOHHOCTH U 3KCTpeMyMBI

[IprMmeHeHne nporu3BOIHON K
HcCie0BaHI0 QYHKIINN Ha
MOHOTOHHOCTB U DKCTPEMYMBI

IIpuMeHeHne Npou3BOIHON K
WCCJICIOBAaHUIO (PYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

IIpuMeHeHne Nponu3BOIHON K
WCCJICIOBAaHUIO (PYHKIIHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IprMmeHeHne nporu3BOIHON K
WCCJICIOBAHUIO (PYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IprMmeHeHne nporu3BOIHON K
HcCreI0BaHNI0 (DYHKINI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

Haxoxnenue HanbonpLero u

HAaUMEHBIIIETO 3HAUEHUS HEMPEPHIBHOMN

GyHKIIMH Ha OTpE3Ke




Haxoxnenue HanOoOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS HEPEPBHIBHON
GyHKIIMH Ha OTpE3Ke

Haxoxnenue HanOoOJIbIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOMN
(GyHKIMU Ha OTpe3Ke

10

Haxoxnenne HanOOJIbIIETO U
HaVMEHBILIETO 3HAYCHUS HEIIPEPBIBHOU
(GyHKIMU Ha OTpe3Ke

11

Haxoxnenne HanOOJIbIIETO U
HAaUMEHBIIIETO 3HAYCHUS HEPEPHIBHON
GyHKIIMH Ha OTpE3Ke

12

Haxoxnenne HanOOJIbIIETO U
HAaUMEHBIIIETO 3HAYCHUS HEPEPHIBHON
GyHKIIMH Ha OTpE3Ke

13

[Ipumenenre npou3BOIHON s
HaXO0XJIEHUS HAaUIy4dlIEro pelieHus B
MPUKJIAJHBIX 3a7a49ax

14

[Ipumenenre npou3BOIHON IS
HaXO0XJIEHUS HAaUIy4dlIEro pelieHus B
MPUKJIAJHBIX 3aJa4ax

15

[IpumeHeHue nporu3BOIHOMN 11t
orpezieNieHus] CKOPOCTH U YCKOPEHUS
mporecca, 3a1aHHoTr0 GOPMYIION UITH
rpadpukom

16

[IpumeHeHue nporu3BOIHOM ISt
OTIpEIeTICHUSI CKOPOCTH M YCKOPEHUS




mporiecca, 3aIaHHOT0 GOPMYIION UITH

rpagukoM

17 Komnosunus ¢pynkunit

18 Kommozurus ¢hyHKimit

19 Komnosunus ¢pynkunit

20 ['eomeTpuyeckue 00pas3bl ypaBHEHUN Ha
KOOPAMHATHOW IJIOCKOCTH

21 I'eomerprueckue 0O6pa3bl ypaBHEHHH Ha
KOOPAMHATHOW IIOCKOCTH

” Kontponbnas padora: "UccnenoBanue
(GyHKUIUH C TOMOIIBIO TPOU3BOIHON"

” [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX
[TepBoOOpa3HbIE NTEMEHTaPHBIX

24 ¢ynkuunii. [IpaBuna HaxoxKAEHUSA
epBOOOPa3HBIX
[TepBoOOpa3HbBIE NTEMEHTaPHBIX

25 dbyukuii. [IpaBuna HaXOXKACHUS
epBOOOPA3HBIX

2% Nurterpan. ['eomeTprudeckuii CMbICHT
MHTETpaa

7 Boruncnenue onpenenéHHOro nHTErpaia
o ¢popmyne Herorona-JleiitOnuia

73 Brruucnenue onpenenéHHoro HHTerpaina
no ¢popmyne Hetorona-Jleitbuuna

29 [IpuMmeHeHnue nHTErpaia s

HAXOJK/ICHUS TIIOIIAIeH TIIOCKUX GUTyp




IIpuMeHenue unTErpana s

30 HaXO0XJIEHUS 00bEMOB reOMETPHUIECKUX
Ten

31 [Tpumeps! pemennit mudepeHamTbHbIX
ypaBHEHUU

1 [Tpumeps pemennii nuddepeHImaTbHbIX
ypaBHEHUU
MaremaTtnueckoe MOJEIUPOBAHHE

33 pETBbHBIX MPOIECCOB C MOMOILBIO
nudepeHIATBHBIX YpaBHCHUH

34 KonTtponsHas padora: "[lepBooOpazHas u
uHTerpan”

35 Tpuronomerpuueckue GyHKINH, UX
CBOWCTBA U IrpaduKu

36 Tpuronomerpuueckue GyHKIINH, UX
CBONCTBa U Tpaduku

37 Tpuronomerpuueckue QyHKINH, UX
CBOWCTBA U TrpaduKu

18 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TrpaduKu

19 Tpuronomerpuueckue GyHKINH, UX
CBOICTBa U Tpaduku
OT60p KOpHEH TPUTOHOMETPUICCKHIX

40 YpPaBHEHUH € IOMOULIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C IOMOILBIO

TPUTOHOMETPUUECKON OKPYKHOCTH




OT60p KOpHEH TPUTOHOMETPUICCKHIX

42 YpaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUICCKHIX

43 YpPaBHEHUH € IOMOULIBIO
TPUTOHOMETPUUECKOM OKPYKHOCTH

44 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPABEHCTB

46 Pemienne TpuroHOMeTpUYECKUX
HEPaBEHCTB

47 Pemenne TpuroHomMeTpruuecKux
HEPaBEHCTB
Kontponbnas padora: "['paduku

48 TPUTOHOMETPUICCKUX (DYHKIIUM.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PELICHUS
MOKAa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PELICHUS
MOKAa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOIbI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

57 OCHOBHBIE METO/IbI PELICHUS
MOKAa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOIbI PEIICHUS

norapu(pMHUUECKUX HEPABEHCTB




OcHOBHBIC MCTObI pCIICHUA

>4 JOrapu(pMHUECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI pEIICHUS
J0rapu(pMHUUECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI PEILICHUS
JOrapu(pMHUUECKUX HEPABEHCTB
57 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI pEIICHUS
UppalMOHATILHBIX HEPABEHCTB
61 I'paduueckue MeTOIBI peLICHUS
UppalMOHATBHBIX YPaBHEHHH
2 I'paduueckue MeTobl pelIeHus
UppalMOHAIBHBIX YPaBHEHUH
63 I'paduueckue MeTOIBI peLICHUS
II0Ka3aTeJIbHBIX YPAaBHEHUM
64 I'paduueckue MeTobl pelIeHus
NOKa3aTeJIbHBIX HEPABEHCTB
65 I'paduueckue MeTobl pelIeHus
JOrapu(pMHUUECKUX ypaBHEHUN
66 I'paduueckue MeTOIBI peLICHUS
J0rapu(pMHUECKUX HEPABEHCTB
67 I'paduueckue MeTobl pelIeHus

norapu(pMHUECKUX HEPABEHCTB




68

I'paduueckue MeTo bl pemeHus
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
ypaBHEHUU

69

I'paduueckue MeTo bl pemeHus
MOKA3aTeNbHBIX U JOrapu(PMUIECKUX
ypaBHEHUU

70

['padmyeckue METOABI peLICHUS
NOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
HEPaBEHCTB

71

['padmyeckue METOABI peLICHUS
MOKa3aTeNbHBIX U JOrapu(PMUIECKux
HEPABEHCTB

72

KoHnTtposbnas padoTa:
"UppaunoHalibHbIE, MOKa3aTEIbHbBIE U
norapuMuIecKue HepaBeHCTBA"

73

KowmrnekcHeie yncna. Anrebpandeckas u
TPUTOHOMETpHUECKast (POPMBI 3aMTUCU
KOMIUIEKCHOTO YHCIIa

74

KowmrnekcHeie yncna. Anrebpandeckas u
TPUTOHOMETpHUYECKast (POPMBI 3aMTUCU
KOMILJIEKCHOTO YKCia

75

Apudmerndeckue onepamuu ¢
KOMIUIEKCHBIMHU YUCIIAMHU

76

Apudmerndeckue onepamnum ¢
KOMIUIEKCHBIMHU YUCIIAMHU

77

N300pakeHne KOMIUIEKCHBIX YUCEl Ha
KOOPAMHATHOW INIOCKOCTH




N300pakeHne KOMIUIEKCHBIX YUCel Ha

78 KOOPAMHATHOW IJIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii crenenun
U3 KOMIUIEKCHOTO YHClia

20 ®opmyna Myaspa. KopHu n-oii ctenenun
13 KOMIUIEKCHOTO YHCIIa
[IpuMeHeHre KOMIUIEKCHBIX YUCEN IS

81 peteHust GU3NIECKUX U TEOMETPUIECKUX
3a1a4

20 KonTtponsHas pabdora: "KomruiekcHble
yucna"

83 Harypanbhbie u 1enbie yncia

84 Harypanbnble u 1iensle ynucia

25 [IpuMeHeHre NPU3HAKOB AEITUMOCTH
LEJIBbIX YUCEI

26 [IpuMeHeHre MPU3HAKOB AETUMOCTH
LEJIbIX YUCEII

%7 [IpuMeHeHne npru3HAKOB JEIUMOCTH
nensix yrcesn: HOJl u HOK

28 [IpuMeHeHre MPU3HAKOB AEITUMOCTH
nensix uncen: HO u HOK

29 [IpuMeHeHre MPU3HAKOB AEITUMOCTH
LEJIbIX YMCEII: OCTATKH 10 MOJYJIIO

90 [IpuMeHeHne npru3HAKOB JEIUMOCTH
LEJIBbIX YHCEJI: OCTATKU [0 MOJYJIIO
[IpuMeHeHre NPU3HAKOB AEITUMOCTH

91 LEJbIX Yncel: aroput™ EBkiuaa aist

PCHICHHUA 3a4a4 B ICJIbIX YHUCIAaX




92

KonTponpHas padora: "Teopus menbix
yucen"

93

CucreMa 1 COBOKYITHOCTb YpaBHEHUH.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEJICTBUS

94

CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJICACTBUA

95

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEW pariioHaIbHBIX
ypaBHEHUU

96

OCHOBHBIE MCTOBI pCIICHUA CUCTCM U
COBOKYITHOCTEW MppalliOHATbHBIX
ypaBHEHUU

97

OCHOBHBIE MCTOABI pCIICHUA CUCTCM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUU

98

OCHOBHBIE METO/IBI PELICHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUU

99

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH Jorapu(MUUECKUX
ypaBHEHUU

100

OcCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH Jorapu(MUUECKUX
ypaBHEHUU

101

HpI/IMeHeHI/Ie CUCTCM K pCUHICHUTIO
MAaTEMAaTHYCCKUX 3aJ4a4 U 3aJ1a4 U3




pa3nMyHbIX 00JacTeil HayKH U peanbHOM
JKU3HU, UHTEPIIPETALNS OJTy4YEHHBIX
pe3yJIbTaToOB

102

[IpumeHeHne cCuCTeM K PELLIEHUIO
MaTeMaTUYECKUX 3a/1a4 1 3aa4 U3
Pa3TUYHBIX 00JIACTeH HAyKU U peallbHON
JKU3HHU, HHTEPIIPETALUs TOJTYYEHHBIX
pe3yabTaToOB

103

[IpumeHeHre HEPaBEHCTB K PELLICHHIO
MaTeMaTUYECKUX 3a/1a4 1 3a1a4 U3
Pa3TUYHBIX 00JIACTeH HAyKU U pealbHON
JKWU3HHU, HHTEPIIPETALUs OJTY4EHHBIX
pe3yabTaToOB

104

KonTtponpHas padora: "Cucremsl
paIMOHATILHBIX, HPPAIIMOHATBHBIX
MOKA3aTeNbHBIX U JOrapu(PMUIECKUX
ypaBHEHUI"

105

PaunonanbHbIE ypaBHEHUS C
napameTpamu

106

PanmonansHble HEpaBEHCTBA C
napameTpamMu

107

PanoHanbHbIE CUCTEMBI € ITapaMeTPaMHu

108

HppanuonanbHble ypaBHEHUS,
HEPABEHCTBA C IIapaMeTpaMHu

109

HNppannoHalibHbIE CUCTEMBI C
napaMeTpamu

110

IToka3arenbHble ypaBHEHHUsI, HEPABEHCTBA
C IapaMeTpaMu




111

[loka3zarenbHble CUCTEMBI C TApAMETPAMU

112

Jlorapudmuueckre ypaBHEHUS,
HEPABEHCTBA C IIapaMeTpaMu

113

Jlorapudmudeckue CUCTEMBI ¢
napameTpamu

114

TpuroHomeTpru4ecKue ypaBHEHUS C
napameTpamu

115

TpuroHomeTpuveckre HepaBEHCTBA C
napaMeTpamu

116

TpuronomeTpuyecKkrue CUCTEMBI C
napaMeTpamu

117

[Toctpoenue u uccnegoBaHue
MaTEMaTUYECKUX MOJENIEN PeaIbHBIX
CUTYyalUi C IOMOLIBIO YPAaBHEHUH C
napaMeTpamu

118

[Toctpoenue u uccnenoBaHue
MaTE€MaTUYECKUX MOJENIEH peaabHbIX
CUTYalHI C IOMOIIBIO CUCTEM
YpaBHEHUH ¢ ITapaMeTpamu

119

[Toctpoenue u uccinegoBaHue
MaTE€MaTUYECKUX MOJENIEH pealbHbIX
CUTYalHI C IOMOIIBIO CUCTEM
YpaBHEHUH ¢ ITapaMeTpamu

120

KoHnTtposnbnas pabdota: "3amgauu ¢
napamerpamu’

121

[ToBTOpEeHme, 0600IIECHNE,
cucTtemMaTu3anus 3Hanui: "YpaBHenus"




122

[ToBTOpeHnue, 06001ICHNE,
cuctemMaTu3anus 3Hanuii: "YpaBHenus"

123

[ToBTOpenue, 060061IeHNE,
CUCTEMAaTH3alMs 3HaHU: "Y paBHEHUS.
Cucremsl ypaBHeHHI"

124

[ToBTOpEeHme, 0600IIECHNE,
cucremaTtusanus 3Hanuil: "HepaBeHcTBa

125

[ToBTOpEeHme, 0600IIECHNE,
cucremaTtusanus 3Hanuil: "HepaBeHcTBa

126

[ToBTOpeHnue, 06001IeHNE,
cucremarusanus 3HaHuii: "HepaBeHncrsa'

127

[ToBTOpEeHme, 0600IICHNE,
cucremaTtusanus 3Hanuil: "[IpousBoanas
U €€ npumMeHeHue"

128

[ToBTOpEeHme, 0600IIECHNE,
cucremaTtusanus 3Hanuil: "l[IpousBoanas
U €€ npuMeHeHue"

129

[ToBTOpenue, 060061ICHNE,
cucremarusanus 3HaHuil: "IIponsBogHas
U €€ npuMeHeHue"

130

[ToBTOpeHnue, 060061ICHNE,
cuctemarusanus 3HaHuil: "UHTerpan u
€ro npuMeHeHue"

131

[ToBTOpEeHme, 0600IIECHNE,
cucreMaru3anus 3HaHui: "OyHkuun"

132

[ToBTOpEeHme, 0600IIECHNE,
cucremaTusanus 3Hanuii: "OyHkuun"




133 [ToBTOpeHnue, 06001ICHNE, 1
cucremaTusanus 3Hanuil: "OyHkuun"
134 Hrorosast kKoHTpOJIbHASA paboTa 1 1
135 HroroBast koHTpOIBHAs paboTa 1 1
136 [ToBTOpeHwme, 0606meH1:1e, 1
CUCTeMAaTH3aIIHsl 3HAHHUHA
OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






