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IMNOACHUTEJIBHASA 3AIIMCKA

VYyebnslii Kypc «AnreOpa W Hayajga MaT€MaTUYECKOIO aHAJIU3a» SBISETCS
OTHUM W3 Hambojee 3HAYMMBIX B IMPOTpamMMe CpeIHEro o0Imero oOpa3oBaHUS,
IIOCKOJIbKY, C OJJHOW CTOPOHBI, OH OOECHEYMBAET WHCTPYMEHTAJIbHYIO 0azy AJis
U3yYEHHUsI BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, & C JPYroil CTOPOHBI, (POPMUPYET
JIOTUYECKOE U a0CTPAaKTHOE MBIIUICHHE O0y4YaroMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUSI MH(OPMATUKH, OOLIECTBO3HAHMSI, UCTOPUH, CJIOBECHOCTH U APYIHX
JUCHMIUIMH. B paMkax AaHHOro y4deOHOro Kypca oOydarommecs OBJIaJI€BalOT
YHHUBEpPCAJIbHBIM SI3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIupyeT CBOU
JOCTHKEHMS B MaTeMaTu4eckon hopme.

VYyebublii Kypc anreOpsl M Hayall MAaTeMaTHUYECKOro aHallh3a 3aKJaJlbIBaeT
OCHOBY [Ji1 YCIHEUIHOTO OBJAJEHUS 3aKOHaMu (U3UKH, XUMHUH, OWOJIOTHH,
NOHUMAaHUSI OCHOBHBIX TEHJICHLIUNA pa3BUTHUS 3KOHOMUKHU U OOIIECTBEHHOM KU3HHU,
MO3BOJIIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHMQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIOJb30BaTh UX AJIs JajbHEHIIero o0pa3oBaHHUs U B
NOBCEAHEBHOM XH3HU. B TO ke Bpemsi oBnajeHHe aOCTPaKTHBIMU U JIOTHYECKU
CTPOTMMHU KOHCTPYKLMSMHU aJIreOpbl M MaTeMaTHYEeCKOro aHajv3a pa3BUBAET
YMEHUE HaXOIAUThb 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JOKAa3bIBATh
YTBEPKACHUS C MOMOILBIO MHAYKIMM U paccy’kJaaTh NEAYKTUBHO, UCIIOJIb30BATh
000011IeHNEe W KOHKpETH3allMio, a0CTparupoBaHWE M aHAJOru, (opMupyer
KpEaTUBHOE U KPUTHUECKOE MBILICHHE.

B xone m3yueHus yueOHOro kypca «Anredpa M Hayajsa MaTEMaTHYECKOTO
aHaJIn3a» 00ydYarolluecs IMOTy4aroT HOBBIM ONBIT pEIICHHs NPUKIAAHBIX 3ajad,
CaMOCTOSITEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJIEJECH pealbHbIX CUTYalUH,
UHTEPHpPETallMd  TOJIYYEHHBIX  pEUIeHUH, 3HAaKOMATCA C  [pUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMpPUPOJE, HAyKE U HCKYCCTBE, C
BBLIAIOLIMMUCS MaTEMAaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

VY4eOHblii Kypc o0nanaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM MOTEHIHAJIOM,
KOTOpBIA peanu3yeTrcss Kak uepe3 Yy4eOHbIi Marepual, CIOCOOCTBYIOIINN
(GOpMHpPOBAaHHIO HAYYHOIO MHUPOBO33PEHMS, TaK M dYepe3 creuuuxky ydeOHOn
NEeATENbHOCTH, TpeOyIoWEed MNpOJOJKUTENbHOW KOHLUEHTPAUUMUM BHUMAHUA,
CaMOCTOSATEJIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MIOJyYE€HHBIN PE3YJIbTaT.

B ocHoBe MeToanku 00ydeHust anredpe 1 HauajaM MaTeMaTH4YeCKOro aHalIn3a
JCKUT EATETbHOCTHBIA MPUHIUI OOyUEHHUS.

B cTpykTtype yueOHOro Kkypca «Anredpa u Hayana MaTeEMaTUYECKOTO aHATTU3a»
BBIJICJIEHBl  CIEAYIOIIME COAEpKATEIbHO-METOANYECKUE JMHUK: «Yucna u
BbIYHCIICHUS», «DyHKIMU U rpadukn», «YpaBHEHHs U HepaBeHCTBa», «Hauama
MaTeMaTMYeCcKoro aHanuza», «MHoxkecTBa U JIorhka». Bce OCHOBHbIE



coJiepKaTeIbHO-METOIMUECKUE JIMHUMA HW3Y4aloTCd Ha TMPOTSHKEHUHM JBYX JIET
00yueHHUsI Ha YPOBHE CpeTHEero o0IIero o0pa3oBaHusi, €CTECTBEHHO JOIOIHSS IPYyT
JpyTa ¥ MOCTENEHHO HACHIIIAsICh HOBBIMH TEMaMU | pa3jenaMu. JJaHHbIH yaeOHbIN
KypC SBISETCS HHTETPaTHBHBIM, TOCKOJBKY OOBEIUHSET B cebe conaepikaHue
HECKOJIbKMX MaTeMaTHYeCKUX AMCLMIUIMH, TAKMX Kak anredpa, TPUTOHOMETpUs,
MaTEeMaTUYECKU aHaIu3, TEOpHsl MHOXKECTB, MaTeMaTHUuecKasl JIOTUKa U JIpyTHUe.
[Ilo wMepe Toro kak oOydJaromiydecss OBJaJeBalOT BcE Oojiee IIMPOKUM
MaTeMaTHYeCKUM anmapaToM, Yy HHUX TOCIEI0BaTENbHO (QOpMUpPYETCS U
COBEpUICHCTBYETCSI YMEHHE CTPOUTh MaTeMaTU4YeCKyl0 MOJeNb peajJbHOU
CUTYaIlNH, IPUMEHSTh 3HAHUSA, MTOJYYECHHBIC MPU W3YUYEHUU y4eOHOTO Kypca, s
pELIeHUs] CaMOCTOSATEIBHO C(HOPMYIMPOBAHHON MAaTeMaTHUECKOW 3a/layu, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopepxarenpHo-MeTOAUYECKass TUHUS «YuClia U BBIYUCICHHUS» 3aBepIIacT
(opMupOBaHHE HABBIKOB MCIOJIb30BAHUS JAEUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HA4YaTo Ha YPOBHE OCHOBHOTO o0I1Iero oopasoanusi. Ha ypoBHe cpennero o0uiero
oOpazoBaHusi oco0oe BHHUMAaHHME yJensieTcs  (OPMUPOBAHUIO  HABBIKOB
paloHaIbHBIX BBIYUCICHHUM, BKIIOYAIONINX B CE0S HCIIOJIb30BAHUE Pa3TUYHBIX
dopM 3amucu 4yMcia, YMEHHUE JAeNaTh MNPUKHUIKY, BBIMOIHITH MNPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BBIpaXXEHUs, pabOTaTh C MaTeMaTHYECKUMU
KOHCTAHTAaMHU. 3HAKOMble OOYy4YaloIMUMCS MHOXECTBA HATypalbHBIX, LEJBIX,
palioHaNbHBIX W JEHCTBUTENBHBIX  YWCENT  JOMOJHSAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4HCell. B KakJoM H3 3TUX MHOXECTB pPacCMaTpUBAIOTCSA
CBOMCTBEHHbIE €My creuuuyecKkue 3aJaud M OIEepaluu: JeJICHHE Haleo,
OTEpUPOBAHUE OCTAaTKAMU Ha MHOXECTBE IIEJBIX YHCEN, OCOOble CBOMCTBA
palMOHAIBHBIX U UPPALMOHAIBHBIX YHCEN, apuMETUYECKUE OIepaluu, a TaKkxKe
U3BJICUCHUE KOPHS HATYPaJbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
brnarogaps mocnenoBaTenbHOMY paCIIUPEHHIO Kpyra HCHOJIb3YEMBIX YHCENl U
3HaKOMCTBY C BO3MO’KHOCTSIMHM MX MPUMEHEHUS JUIsl PEleHUs] pa3IuvHbIX 3ajad
dbopMupyeTcsi peicTaBlIeHue O €AMHCTBE MAaTEMAaTUKH KaK HAyKH M €€ poJik B
MIOCTPOCHUU MOJIJICH peabHOr0 MHUpPA, IIHUPOKO HCIONB3YIOTCS O00O0OIICHHE U
KOHKPETH3aIIHsL.

Jluaust «YpaBHEHHUS W HEPABEHCTBA» peajU3yeTcs Ha MPOTSIKEHUH BCETO
oOydeHUsi Ha YPOBHE CpeIHEro ooOiero oOpa3oBaHMs, MOCKOJIbKY B KaXKIOM
paznene IlporpamMmbl MpeayCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3afad. B
pe3ynbrate oOydaromuecss OBJIAJEBAIOT PA3IMYHBIMH  METOJAAMH  PEIICHHS
paloHaNbHBIX, HPPAIMOHATBHBIX, TOKA3aTENbHBIX, JIOTAPUPMUUECKHX H
TPUTOHOMETPUYECKUX YypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
comepxkammx mapaMmerpol. [loydeHHbIE YMEHHS MIMPOKO HCIHOJIB3YIOTCS MpHU
UCCJIeIOBaHUM (DYHKIMI ¢ TOMOIIBIO MPOU3BOIHOM, MPU PEIICHUH MPUKIIATHBIX



3a/1a4y ¥ 3a7]a4 Ha HAXOXKJ€HHWE HAMOOJBIINX U HAUMEHBIINX 3HAYCHUN (YHKIIUU.
JlanHast conepskaTesibHasi TIMHUS BKJIIOYAaeT B ce0s Takke (HOpMUPOBAHHE YMEHUN
BBINIOJIHATh ~ pacdy€Tsl 1O  (opMynaMm, MpeoOpa3OBaHUs  PaLMOHAIBHBIX,
UPPAIMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKKE BbIPAKEHUN,
CoJiep)KalluX CcTerneHu M Jjorapupmel. braromaps usyueHuro anreOpanyeckoro
MaTepHalia IpOMCXOIUT ajbHEeHIIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPaKTHOTO
MBIIIUICHUST 00y4Yaronuxcs, GOPMUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYKICHUM,
paboThl C CHUMBOJBHBIMU (OpPMAMH, MPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIC PABEHCTB M HEPABEHCTB. AnreOpa mpemaiaraeT 3QpdpeKTuBHbIC
WHCTPYMEHTBl Ui PEHIEHUS MPAaKTHYECKUX M €CTECTBEHHO-HAy4YHBIX 3a/ad,
HaIJISIAHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KAaK S3bIKA HAYKH.

CopnepxarenbHo-MeToauueckass JMHUA «DyHKIMM W TpaQuKu» TECHO
neperieTaeTcsa ¢ APYTMMH JIMHUSAMH Y4e€OHOro Kypca, MOCKOJIBKY B KAaKOM-TO
CMBICJIE 33JaET MOCIIEI0BATEIbHOCTh U3YUEHUS MaTeprana. M3yueHue CTelneHHOoH,
MOKa3aTeNIbHOM, JIOrapu(PMUIECKON U TPUTOHOMETPUUECKUX (QYHKIIUMA, UX CBONCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIUHN N7 pelieHus 3a1ad U3 APYruxX yueOHBIX
IPEIMETOB U PEAIbHOM U3HU TECHO CBSA3aHO KaK C MAaTEMAaTHYECKHUM aHaJIU30M,
TaK U C PEIICHHWEM YpaBHEHHWW W HepaBeHCTB. Ilpum 3TOM OosiblIOE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpAXKaTh (HOPMYJIaMU 3aBUCUMOCTH MEXKIY
pPa3IMYHBIMK BEJIIMYMHAMH, HCCIENOBAaTh MOJy4YeHHbIE (YHKIHUHU, CTPOUTH UX
rpaduku. MaTtepuan 3ToH co/epKaTeIbHOW JTUHUU HAIICJICH Ha Pa3BUTHUE YMEHUM
U HaBBIKOB, IMO3BOJISIIONIUX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEIMYMHAMU B
paznuyHOi (opMe: aHATUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero m3ydenwme
CIIOCOOCTBYET Pa3BUTHIO AJNTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000I1IEeHNIO M KOHKPETU3ALIUU, UCTIOJIH30BAHUIO aHATIOTUH.

CopnepxarenbHas JuHus «Hauana maremMarnueckoro aHaiau3a» IMO3BOJSET
CYIIECTBEHHO PACIIMPUTh KPYr KaK MAaTeMaTHYECKUX, TaK M MPHUKIAJAHBIX 3a/ad,
JIOCTYITHBIX OO0YyYaromuMcs, TaK KaK y HUX TMOSBISIETCS BO3MOXXHOCTb CTPOUTH
rpa@uKyd  CIOXHBIX (YHKIMM, ONpeAeNsaTh WX HauOOJbIINE W HAaWMEHbIINE
3HAYEHHUS, BBIYUCIATH IUIOMaAX (QUIYp U OOBEMBI TeN, HAXOJUTh CKOPOCTU U
YCKOpeHMsI TmpoleccoB. JlaHHasg coaep)kareibHas JIMHHUS OTKPBIBAET HOBbBIE
BO3MOXHOCTH IIOCTPOEHHUS MAaTeMaTHYE€CKUX MOJENEH pealbHbIX CHUTyalluH,
MO3BOJIAET HAXOAUTh HAUITYUIIIEE PEILICHUE B TPUKJIIAHBIX, B TOM YHCIIE€ COLIMAIBHO-
SKOHOMMYECKHUX, 3a/ladyax. 3HAKOMCTBO C OCHOBAMHM MAaT€MaTHYECKOrO0 aHalIu3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOIO, (HOPMAIbHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIIIJIEHUS, (OPMUPOBAHUIO YMEHHMI pACIO3HABaTh MPOSBICHUS 3aKOHOB
MaTEeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOyJaroninecs y3HatT O BBIIAIOIIUXCS
pe3yibTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHA MAaTEMaTUKH Kak HayKu, U 00 uX
aBTOpax.



ConepxaTeapHO-MeToAuYeCKast TMHUS «MHOYXKEeCTBa U JIOTMKa» BKJIIOYAET B
ce0si PJIEMEHThl TEOPUHM MHOXKECTB W MAaTeMaTH4YECKOM JIOrMKH. TeopeTuko-
MHOECTBEHHBIE MIPEACTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJIbHOM MaTEMaTUKHU
U TpemiaraloT Han0oJiee YHUBEPCATbHBIM SI3bIK, OOBEIUHSIONINN BCE pa3feibl
MaTeMaTUKH H €€ TPWIOKEHHUM, OHU CBS3BIBAIOT pa3HbIe MaTEMaTHUYECKHE
JUCHUIUIMHBL W WX TPWIOKEHHS B eauHoe Ienoe. [loaToMy BakHO J1aTh
BO3MOXKHOCTh OOy4Yaromemycsi TOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIA SI3bIK
COBPEMEHHOM MaTeMaTUKH U UCIOJIb30BAaTh €r0 JIJIsi BBIPAXKEHUSI CBOUX MBICIIECH.
JlpyruM BaXKHBIM IIPU3HAKOM MAaTEMaTHKH KaK HayKd CJeAyeT IpHU3HATh
CBOMCTBEHHYIO €M CTPOrOoCTh OOOCHOBAaHMM M CIIEIOBaHHE OIpeaeaEHHBIM
npaBUjiaM  TMOCTPOEHHUS  JIOKA3aTeJIbCTB.  3HAKOMCTBO  C  d3JIEMEHTaMu
MaTeMaTU4YeCKOM JIOTMKH CHOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIUICHUS
00yyYaroIMXcsi, MO3BOJISIET UM CTPOUTH CBOM PACCYKJICHHUSI HA OCHOBE JIOTUYECKHUX
npaBuil, GOPMUPYET HABBIKK KPUTHUSCKOTO MBIIILICHHS.

B yueOHOM Kypce «AnreOpa W Hadajla MaTEMaTHYECKOTO aHAJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJCIMPOBAHUS, KOTOPHIC MPU3BAHbI
CrocoOCTBOBAaTh (POPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJENEH pealbHBIX
CUTyalluid, HCCIIEIOBAHUS ATUX MOJIeJIe C MOMOIIbIO arfmapara ainreopbl u
MaTeMaTHYECKOr0 aHajau3a, WHTEPHPETAIMU ITOJTYYCHHBIX PE3yJIbTaToB. Takue
3a/1aHUs BIUIETCHBI B KOKJIBIH W3 pa3/eioB IPOrpaMMBbl, TOCKOJIbKY BECh MaTepHal
y4eOHOr0o Kypca LIMPOKO HCIOJIB3YETCs ISl PelIeHUs] NMPUKIaAHbIX 3aaad. [lpu
pPEIICHHM  pPEAbHBIX  TPAKTHYECKUX  3a7ad  oOydYaroniuecss  pa3BUBAIOT
HaOII0IaTeIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOIb30BaTh  aHAJIOTHIO, 0000IaTh M KOHKPETHU3UPOBATH  IPOOIIEeMY.
JesarenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIECCE U3YUCHUS BCEX TEM YUueOHOro Kypca « Anredpa v Havasa
MaTeMaTUUECKOTI0 aHaJIN3ay.

Ha wusyuenme ydeOHOro Kypca «Anrebpa W HadJaja MaTeMaTHYECKOTO
aHanu3ay oTBoauTcsa 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 4aca B HEJIEIIIO).



COJEPXAHUME OBYUYEHUA
10 KITACC

Yucjia 1 BBIYUCTICHUSA

PaunonansHpie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, MPOLICHTHI,
OeckoHeuHble Tepuoanydeckue Apoou. I[lpumenenue npoOelt W TPOIEHTOB IS
pelIeHUs IPUKIAIHBIX 3a7a49 U3 Pa3INYHbIX OTpaciell 3HAaHUU U PEalbHOW KU3HH.

JlelictBurenbHble 4Yuciaa. PanuoHanbHBlE W UPPALMOHAIBHBIE 4YMCIA.
Apudmernueckre  omepalMM ¢ JICWCTBUTENIBHBIMU  4YHClIaMd.  Moayiib
JEHCTBUTENBHOTO Yncia U ero cBoicTBa. [IpuOmmkEHHbIE BBIUMCICHUS, ITPaBUIIa
OKpPYIJIEHMS], IPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ nensiM IokazareseM. buHoM HerotoHa. cnosb3oBanue
NOAXO0ASIIENd POPMBI 3aMKUCH JACHUCTBUTENbHBIX YUCEN JJIs1 PEUICHUS! TPAKTUYECKHUX
3a/1a4 U MPEJCTABICHUS JaHHBIX.

ApubdmMeTnueckuii KOpeHb HaTypaJbHON CTENIEHU U €T0 CBOMCTBA.

CreneHp C pauMOHAJIBHBIM IIOKAa3aTeleM U €€ CBOMCTBA, CTEIEHb C
JENCTBUTEIBHBIM I1I0KA3aTEIEM.

Jlorapupm wymcna. CpoiictBa norapu¢pma. J[leciTuuHble M HaTypasbHbIE
aorapu@Mel.

CHHyC, KOCHMHYC, TaHI'€HC, KOTAHI€HC YHCIOBOIO aprymMeHTa. ApKCHHYC,
ApPKKOCHHYC M apKTaHI'€HC YUCJIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxngecTBa W TOXJIECTBEHHbIE NpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCUIIBHBIE ypaBHEHHS W ypaBHEHHMs-CieACTBUA. HepaBeHCTBO,
pelLIeHne HEPAaBEHCTBA.

OCHOBHBIE METO/BI PEUICHUS LIETIbIX U APOOHO-PALMOHAIIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrowieHbl OT OJHOW NEepeMeHHOW. JlelmeHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema besy. MHOrousieHslI ¢ 1iesibiMu K03 pUuIueHTaMU.
Teopema Buera.

IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPIKALINX CTEIIEHU U KOPHH.

HppauroHanpHbIe YpaBHECHHUS. OcHOBHBIE METOJIbI peLIeHUs
VPPALMOHATIBHBIX YPAaBHEHUM.

[Toka3zarenbHble ypaBHEHHS. OCHOBHBIE METOABI PEIICHHS MOKAa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpazoBaHue BbIpaXKeHUH, COAEPKALTUX JTOTapU(MBI.

Jlorapudmuueckue ypaBHEHUH. OCHOBHEIE METOJIbI perIcHUsS
aorapu(MUYECKUX YPABHEHHIA.

OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUH. PellieHne TpUroHoOMETpUIECKUX YPABHEHU .



Pemienne cucrem JNMHEHMHBIX ypaBHEHUW. Marpuia CHCTEMBbI JIMHEWMHBIX
ypaBHeHUM. OnpenennuTenb MaTPUIIbl 2X2, €ro0 TeOMETPUUECKUN CMBICI M CBOMCTBA,
BBIYMCJICHUE €r0 3HAYEHUS, NPUMEHEHUE OINPEACIUTENS I PELICHUs] CUCTEMBbI
JVHEVHBIX ypaBHEHUW. PelleHne NpuKIAIHBIX 3a1a4d C IOMOIIBIO CHUCTEMBI
JIMHEWHBIX ypaBHEeHUM. MccienoBanue MoCTPOEHHOM MOJEIH C MOMOIIBI0 MATPHII
Y OTIPEICIIUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJICJIEM pPEaJbHOM CUTYyalMd C ITOMOIIBIO
YPaBHEHHU W HEpaBEHCTB. lIpyumeHeHHMe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a/1a4 1 3a/1a49 U3 Pa3INIHBIX 00JaCTel HAyKU U peaTbHOM KU3HU.

DyHKUMH U TPAPUKH

Oyukius, crnocoObl 3agaHus (QyHkuuu. B3auMHO o00paTHble (QYHKIUU.
Komnosumms ¢ysxuuit. I'paduk  QyHKnuu. OnemeHTapHble NpeoOpa3zoBaHUs
rpadukoB PyHKIHA.

OO6macth ompeneneHuss U MHOXKECTBO 3HaueHui (yukuuu. Hymu QyHkiuu.
[TpomexxyTku 3HakonoctosiHcTBA. YETHbIe U HeuéTHbIe (GyHKuMu. [leproauyeckue
dbyukiuu. [IpoMexyTKu MOHOTOHHOCTH (GYHKIIMU. MakCUMyMbl U MUHHUMYMBbI
dbyukiuu. Hanbonbiiee 1 HauMeHblllee 3HaueHus (YHKIIUU HA POMEKYTKE.

Jluneitnas, kBaapaTudyHash W APOOHO-TMHEHHAs (QyHKIUH. DIeMEHTapHOE
UCCJIEJOBAaHUE U TOCTPOEHUE UX IPa(pUKOB.

Crenennast QyHKIMSI ¢ HATYpaJbHBIM U LEIbIM TOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBolicTBa U rpaduk KOpHs n-0i CTENEHU KaK PyHKIMK 0OOpaTHOU CTENEHU
C HATyPAJIbHBIM MOKA3aTEIEM.

[TokazatenpHas u jorapupmMuyeckas (YHKIMH, WX CBOWCTBA U TpaUKH.
Ncnonb3oBanue rpadgukoB GyHKIMMA 715 pellIeHUs YpaBHEHUH.

Tpuronomerpruueckass OKPYKHOCTb, OIPEAECIEHUE TPUTOHOMETPUUYECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAJIBHBIE 3aBUCMMOCTH B pEAIbHBIX IPOLECCAX W SBICHUSIX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCcKOro aHajamn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUs IIOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTU4eCKOM MHAYKINHA. MOHOTOHHBIE U OTPAHUYEHHBIE MTOCIEN0BATEIBHOCTH.
Hcropusi BOZHUKHOBEHUS! MAaTEMAaTHYECKOTO aHAM3a KaK aHanu3a OECKOHEYHO
MaJbIX.

Apudmernueckas ¥ reoMeTpuueckas rmporpeccuu. beckoneuHo yObiBaroias
reomerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO YOBIBAIOIIEH reoMeTpUYeCKOn
IpOrpeccru. JIMHEWHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yncio e. PopMyJia CI0KHBIX
npoueHToB. Mcmonb30BaHME TPOTPEecCHMH Ui PELICHMS peajbHbIX  3aaad
MPUKJIAIHOTO XapaKTepa.



HenpepeiBHble (QyHKIMM W UX cBoWcTBa. TOYkM paspeiBa. ACHUMOTOTHI
rpadgukoB ¢yHkuuid. CBoicTBa (yHKUMA HENpephIBHBIX Ha oOTpe3ke. Meton
UHTEPBAJIOB JUIsl PEIICHUs HEpaBeHCTB. l[IpuMeHeHue CBOICTB HEMpPEpBhIBHBIX
(GYHKIMI 15 pereHus 3a1ad.

[lepBas u BTOpas npou3BoaHble GyHKUUU. OnpeneneHue, reOMeTpUUeCKUi 1
(u3nyecKuil CMBICI IPOU3BOIHOMN. Y paBHEHNE KacaTeIbHOU K rpaduky GyHKIUN.

[TpousBoAHBIE  AJNEMEHTApHBIX  (PYHKIUH. IIponsBogHass  CymMBl,
IPOU3BEAEHUS, YACTHOIO U KOMITO3ULIMH (PYHKIUH.

MHokecTBa H JIOTHKA

MHoOXecTBO, omnepaluy HaJ MHOXKECTBAMM M MX CBOWCTBA. Jlmarpammsl
Oiinepa—Benna. I[lpumMeHeHHe TEOPETHUKO-MHOKECTBEHHOIO — amnmapara s
OMMCAaHUS peaJbHBIX NPOLECCOB M SBJICHWM, MPU pElIeHUH 3adad U3 APYIrHx
y4€OHBIX MPEAMETOB.

Onpenenenue, Teopema, CBONCTBO MaTeMaTHUYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCHIIBHBIE YPABHEHHSI.

11 KITACC

Yuciia 1 BBIYUCTICHUSA

Harypanbnbie u nensie yucna. [IpumMeHeHrne NpU3HAKOB JEIMMOCTH LEIbIX
yucen, HauOonbmuid obmui nemurens (manee — HOJl) u HamMenbiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkinaa 1ist pemeHus
3a/1a4 B LENbIX YUCIaX.

KommekcHble uncna. AnreOpaumveckas M TpUTOHOMETpUYEcKas (HOpMbI
3alUCH KOMIUIEKCHOTO 4Hcla. Apudmernyeckue omnepanuu ¢ KOMIUIEKCHBIMU
gyucnamu. M300pa’keHue KOMIUJIEKCHBIX YHCEN Ha KOOPJIMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau n-oif cTeneHu U3 KOMIUIEKCHOro yucia. [IpumeHenue
KOMIUJIEKCHBIX YMCEN JJIs PEIICHUs] (PU3MUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHNS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHUI U HEPaBEHCTB. PABHOCUIIbHBIE CHCTEMBI
U CUCTEMBI-CIIEACTBUS. PABHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKUX  YpPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUUYECKOU OKPYKHOCTH. PerieHre TpuroHoMeTpu4eCcKux HEpPaBeHCTB.

OcCHOBHBIE ~METOABI pEIICHUS TMOKa3aTeNbHBIX W  JIOTApUPMUUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METO/Bl PEHIEHUS CHUCTEM M COBOKYMHOCTEW palMOHAIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTEIbHbIX U JOTapU(PMUUYECKUX YPABHEHUIA.

VYpaBHEHUs1, HEPAaBEHCTBA U CUCTEMBI C ITApAMETPaMHU.



[IprMeHeHnEe ypaBHEHHU, CUCTEM U HEPABEHCTB K PEUIEHUIO MAaTEMAaTHUYECKUX
3a/1a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JacTeil HAyKu U peaibHOW KU3HU, HHTEpIIpeTalus
IIOJIyYEHHBIX PE3YJIbTATOB.

DOYyHKIUU U TPaPUKU

I'padux xommoszunuu Qyskiui. ['eomerpuyeckue oOpa3bl ypaBHEHUH U
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpruyeckue PyHKIUU, UX CBOMCTBA U IPAPUKU.

I'paduueckue Meroabl pelieHHs ypaBHEHUH W HepaBeHCTB. ['paduueckue
METO/IbI PELIECHNUS 3a/1a4 C TapaMETPaAMHU.

Ucnonb3zoBanue rpadukoB (QYHKIMNA I HUCCIENOBAHUS TIPOIECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT MPHU PELIEHUU 3aJad U3 JAPYTHX yueOHBIX
MPEIMETOB U PEAIbHOM KU3HHU.

Havayia MaTeMaTH4eCKOro aHAJIN3a

[IpumeneHre MPOM3BOJHON K UCCIEAOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxaeHne HanboIbIIero 1 HAMMEHbIIEro 3HaYeHU N HelpePbIBHON
(GyHKUIHUU Ha OTPE3KE.

[IpumeHenne nDPOU3BOMHOM JUIA HAXOXKACHUS HAWJIY4dIlIerO pEIICHHS B
OPUKJIAJHBIX 3aJadax, JUIsl OINpPEAENICHHs CKOPOCTH W YCKOPEHMs Ipolecca,
3a1aHHOTO (HOPMYJIION WU TPAPUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TmepBooOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuna Haxox1eHHs epBOOOPa3HbIX.

Nuterpan. 'eoMeTpuyeckuil CMbICH HHTETpaja. BerdyucieHne onpene€HHOro
uHTerpana no popmyne Hetotona-Jleitoauria.

[IpumeneHnue wHTErpana i HaXOXJEHHUS IUIOMIAJed IUIOCKUX (uryp u
00BEMOB r€OMETPUUYECKUX TEJL.

[Ipumepsl pemenuit guddepeHunanbHbIX ypaBHEHUW. MareMmatuuyeckoe
MOJICTUPOBAaHUE pEaJbHBIX TPOIECCOB C MOMOIIBI0  auddepeHIHaTbHBIX
YPaBHEHHUM.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJHET'O OBILEIO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:x1aHCKOTr0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTH TPAKTAHCKOMN MO3UIIMHN 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO UJIEHAa POCCUIMCKOr0o 00IIEeCTBA, TPEACTABICHUE O MATEMAaTUYECKUX
OCHOBaX (DYHKIITMOHWPOBAHUS PANIMYHBIX CTPYKTYp, SIBICHHH, TPOIEIYP
rpakJaaHcKkoro  obOmiectBa  (BBIOOPBI, ONPOCBI M JPYroe), yMEHHE
B3aUMOJICICTBOBATh C COIUAJBbHBIMA WHCTUTYTaMH B COOTBETCTBUU C HX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCHUHCKON TpakAaHCKOW HMISHTUYHOCTH, YBaXKEHHUS K
MPOIUIOMY M HACTOSIIIEMY POCCUMCKOW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHXKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUUCKONW MAaTE€MAaTUUYE€CKOW IIKOJIBI,
UCIIOb30BaHUE OTUX JOCTHIKEHUW B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HaHME JYXOBHBIX IIEHHOCTEH POCCHUMCKOTO Hapoja, chOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHMS, CBA3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKU U ACSATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOWIMBOTO OYIyIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs] ACTETUKY MaTEMAaTHYECKUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, pEUIeHUH, pacCy AeHUI, BOCOPUUMYHUBOCTD
K MaTEMaTUYECKUM acCIeKTaM Pa3JIMuHbIX BUJIOB UCKYCCTBA;

5) pu3IeCKOro BOCIIUTAHMUSA:

chOPMHUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMaTHYeCKHEe 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 370pPOBbIO (3I0pPOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUN U
OTIIbIXa, peryisipHas (pu3udecKass akTUBHOCTH), (PU3MUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03J0POBUTENBHOMN AESTEIbHOCTHIO;

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYIdy, OCO3HAHHE IIEHHOCTH TPYIOJIOOUS, HHTEpPEC K
paziuuHbiM  chepaM  NpodeCCHOHAIBHOW  JESTEIBHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW ¥ €€ TPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOP
Oynymed mnpodeccur U peaqu30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO W
caMOOOpa30BaHUI0 Ha TMPOTSKEHUU BCEW KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYacTHUIO B PEIICHUM PAKTUUECKUX 3a]lady MaTeMaTUYeCKON HalpaBJICHHOCTH;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYphl, IOHUMAHHE BIIMSHUS
COLMAIbHO-D)KOHOMHYECKUX TMPOLIECCOB HA COCTOSIHUE MPUPOTHON M COLIMATIBLHOU
Cpelbl, OCO3HaHUE TII00AIBHOTO XapaKTepa IKOJIOTUUECKUX MPoOJieM, OpUeHTAIUS
HAa TPUMEHEHHE MATEMAaTHUYECKUX 3HAHUN IS pelieHus 3ajady B 00JacTu
OKpY Karoliel cpejbl, IUIAHUPOBAHME IOCTYNKOB M OIEGHKU HUX BO3MOXKHBIX
MOCJICACTBUH ISl OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOM MPAKTUKH, TOHUMAHUE MATEMaTUYECKOM
HayKH Kak c(pepbl 4eIIOBEUECKOM ACATEILHOCTH, ATANOB €€ pa3BUTHS M 3HAUUMOCTH
JUIs Pa3BUTHSI LIMBUJIU3ALIMH, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTEMATHYECKOM
KYJBTYPOU KaK CpeJICTBOM IMO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIISITH TPOCKTHYIO
U UCCIIEIOBATENBCKYIO JEATeIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jioruyeckue AeiicTBHA:

BBISIBISITh M XapAKTEPU30BaTh CYIIECTBEHHBIE INPU3HAKM MATEMATUYECKHUX
OOBEKTOB, TMOHATHH, OTHOLIEHUWA MEXAYy MOHATHAMH, (POPMYJIHPOBATH
OTpe/ieNiCHUs TOHATUH, YCTaHABIMBATh CYUIECTBEHHBIN MPU3HAK KJIACCU(UKALINY,
OCHOBaHUS AJ1s1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH POBOUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OpPMYJIHMpPOBaTb U  NpeoOpa3oBbIBATH  CYXKJICHUS:
YTBEPAUTENbHBIE U OTPULATENIbHbIE, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBILITh MATEMATHYECKNE 3aKOHOMEPHOCTH, B3AMMOCBSA3U U IPOTHBOPEUNS
B (hakTax, JAHHBIX, HAONIONECHUSAX U YTBEPXKACHUAX, MpeularaTb KPUTEPUHU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JIeNaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JIEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJIMTH CAMOCTOATENIBHO J0KA3aTeIbCTBA MATEMATHUECKNUX YTBEPKIACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBaTh apPTyYMEHTALMIO, IPUBOJIUTE PUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHHS U BHIBOJIbI;

BBIOMpATh CcMoco0 peleHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BAapUAHTOB pELIEHUs, BBIOUpATh HAanOO0JIee NOIXOIAIIUN C YYETOM CAMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaregbcKue 1eHCTBUA:



MCII0JIB30BaTh BOIIPOCHI KaK HCCIIEI0BATEIbCKUM HMHCTPYMEHT IO3HAHUS,
bopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MNpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, ApryMEHTHUPOBATH
CBOIO [TO3ULINI0, MHEHUE;

IIPOBOJUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIIEPUMEHT, HCCIEIOBaHUE
10 YCTAHOBJIEHHIO OCOOEHHOCTEM MaTEMaTHYECKOT0 0OBEKTa, SIBIECHUS, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y 00bEKTaMU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOSITENIbHO (OPMYyIUpPOBaThH OOOOIIEHUS W BBIBOABI MO PE3yJbTaTaMm
OpOBEAEHHOTO  HAONIOACHUSA, HCCJIENOBAaHUS, OLIGHHWBATh  JIOCTOBEPHOCTH
HOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKKe BbIABUTAThH
IPEATNOIO0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ nuHpopmanueii:

BBISIBJISITh JePUIUTHl MHPOPMAIUH, JaHHBIX, HEOOXOJUMBIX NIl OTBETa Ha
BOIIPOC U JJIs PELICHUS 3a]a4H;

BbIOMpATh MH(OPMALMIO U3 UCTOYHUKOB Pa3IUYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMAaTU3HPOBATh U HHTEPIIPETUPOBATH MH(DOPMALIUIO PA3IUYHBIX BUIOB U OpM
IPEICTaBIICHNUS;

CTPYKTYpUpPOBaTh HMH(OPMALINIO, MPEACTABIATh €€ B pPa3IMYHBIX (opMax,
WIITIOCTPUPOBATh IpapuuecKy;

OLICHUBATh HaAEKHOCTh uHpopmauu o CaMOCTOSITEJIbHO
c(hOpMyITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

OoO1enne:

BOCIIPHUHUMATH U (POPMYJIMPOBATH CYXKACHHUSI B COOTBETCTBHH C yCIOBUSIMH U
IEJSIMH OOIICHUS, ICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX
W THCHbMEHHBIX TEKCTaxX, JaBaTh IOSICHEHHMS II0 XOJy peIlIeHUs 3aJauu,
KOMMEHTHUPOBATD MMOJYyUYCHHBIN pe3yJbTarT;

B X0Ji¢ 0OCYXXJI€HMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMON TEMBI,
npoOJieMBl, pelraeMoi 3ajadyd, BBICKA3bIBaTh HJEH, HAIleJCHHBIE Ha TIOHMCK
pCILICHUs, COTMOCTAaBIATh CBOM CYXKIEHUS C CYXKJICHUSIMM JPYTHUX YYaCTHHUKOB
Jyanora, oOHapyXKUBaTh Pa3jiMyue M CXOJICTBO MO3UIIMM, B KOPPEKTHOH (opme
dbopMyIIHpOBaTh pa3HOTIIACHS, CBOM BO3PAXKECHHUS;

NPEACTaBIATh PE3YIAbTAThl PEUICHUS 3a/laud, SKCIIEPUMEHTA, UCCIEIOBaHMUS,
IIPOCKTa, CaMOCTOSITEILHO BBIOMpPATh (opMarT BBICTYIUICHHS C YYE€TOM 3ajad
MIPE3CHTAIMY U OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHHBepPcaJbHbIE YueOHbIE NeicTBUSA
Camoopranusanus:



COCTaBJISITH IJIAH, AJITCOPUTM PEILICHUs 3a/1au, BEIOUpATh CIIOCOO pEelIeHus C
y4ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yUETOM HOBOU UH(POPMAIUU.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH NHTEJJIEKT:

BJIAJCTh HABBIKAMH  TIO3HABATENBbHON  pediieKCHUd KaK  OCO3HAHUS
COBEPILIAEMbIX JEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJIETh
crocobamMu CaMOIMPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yjbTaTa pelieHus
MaTeMaTHYECKOM 3a/1auu;

NpEeABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh NPU PEIICHUU 3a7ayH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJICHHBIX OIMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa IEIU U YCIOBUSM, OOBSICHITH TPUUNHBI
JOCTUKEHUS WIN HEJOCTUKEHUS PE3yJbTaTOB JEATEIIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHAs 1€ATEJIbHOCTD:

MOHUMATh M MCMOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYATHHOU
paboThl TpU pelmIeHUH Y4YeOHBbIX 3aJay, NPUHUMATH I€Ib COBMECTHOM
JESTENHHOCTH, TJIAHUPOBATh OPTAHM3AIMI0O COBMECTHOW pabOThI, pacrpeneisiTh
BUJIBI pabOT, I0TOBAPUBATHCS, 00CYXKIATh MPOIIECC U PE3yJIbTAT padOThI, 00001IATH
MHEHHUS HECKOJIbKUX JIIOJIEH;

y4acTBOBaTh B TPYMIOBBIX (hopmax paboThl (0OCyXkaeHus, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD) U UHBIE), BBIMOJIHATH CBOIO YaCTh paOOThI U KOOPAUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJIE€HAMH KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIA/1a
B OOmUNA TPOAYKT TO KpUTEpHUsiM, CGHOPMYIUPOBAHHBIM  YYACTHUKAMU
B3aUMO/JIEUCTBUSL.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenunss B 10 kiacce oOydaromIuics MOJYYUT CIEAYIOIIUE
PEIMETHBIE PE3yJIbTAThl TI0 OTACIBbHBIM TeMaM pabodell mporpaMmbl y4eOHOTO
Kypca «Anrebpa 1 Havajla MaTEMaTUYECKOTO aHATN3ay:

Yuciia ¥ BBIYUCTCHUSA

CBOOOJIHO OINEpPUPOBATh MOHATUAMH: pPaAlMOHATBLHOE YHUCIO0, OECKOHEUYHas
nepuogudeckas JapoOb, TPOIEHTHI, HWPPANHOHATLHOE YHCIO0, MHOXKECTBA
paLMOHATBHBIX U JEUCTBUTEIBHBIX YUCEI, MOIYJIb JCUCTBUTEIBHOIO YHUCIIA;

OPUMEHSATh JpOoOM M TPOLEHTHI JUIsl PEIIeHHUs TPUKIAJAHBIX 3a/1ad U3
pPA3JIUYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSITh MPUOTUKEHHBIE BEIUUCIICHUS, IPABUIA OKPYTIICHUS, IPUKUAKY U
OLICHKY PE3YJIbTaTa BBIYUCIICHUN;



CBOOOZIHO ONEpUpOBaTh IIOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
UCIOJIB30BaTh MOAXOAAUIYIO (DOpPMY 3allUCU NEUCTBUTENIBHBIX YUCEIN JJIs pEeLIeHUs
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CcBOOOZHO ONEpPUPOBATH MOHATHEM: apUPMETHUYECKUN KOPEHb HATypajbHOU
CTEIICHH;

CBOOOHO ONEPUPOBAThH MOHATUEM: CTENIEHD C PALIMOHAIBHBIM I10KA3aTeIEM;

CBOOOJHO OIEpPUPOBATH MOHATUSIMH: JIOrapudMm YHCa, ACCITHUYHBIE U
HaTypaJbHbIE JIOTApU(MBIL;

cBOOOZHO ONEpUPOBATh MOHITUSIMH: CHUHYC, KOCHUHYC, TAHT€HC, KOTAHT€HC
YHUCJIOBOTO apryMEHTa;

ONEPUPOBATh MOHATUAMM: apPKCHUHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

cBOOOJHO ONEpUPOBATH MOHITHSIMH: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUSA U YPABHEHHUS-CIICICTBUS, PABHOCUIIBHBIC HEPABEHCTBA,

OPUMEHSTh Pa3IUYHbIE METOJAbl PEIICHUS palUOHAIBHBIX M JIPOOHO-
palMOHAIIBHBIX YPaBHEHWM, IPUMEHATH METOJ HWHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOZHO OIEpPUPOBaTh MOHATUSAMU: MHOTOUWIEH OT OJHOM IEepPEeMEHHOM,
MHOTOUJIEH € LENBIMU KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JIEIICHHUE
MHOI'OYJIEHa HAa MHOIOYIEH C OCTAaTKoM, TeopeMmy be3dy u teopemy Buera s
penieHus 3aaay;

CBOOOZHO ONEpUpOBaTh MOHATUAMU: CHUCTEMa JIMHEWHBIX YypaBHEHHI,
MaTpula, ONPENEIUTENb MaTpulpl 2 X 2 M €ro IeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOWCTBA ONPENENUTENs 2 X 2 JJIs BBIYHUCICHHUS €r0 3HAYEHUS,
IPUMEHSTh ONPENCIIUTENIN Ui PEUIEHHUs CUCTEMBl JIMHEWHBIX YpPaBHEHUU,
MOJENUPOBATh PEAIBHBIE CUTYAllMU C MIOMOIIBI) CUCTEMBI JUHEUHBIX YPaBHEHUH,
UCCIIEN0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBIO MaTPULl U ONPENEIIUTEIIEH,
VHTEPIIPETUPOBATH ITOJIYyUYECHHBIN pPE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBHM C KOPHSIMHM [UIsi TMpeoOpa3oBaHUs
BBIPAXCHUN;

BBITOJIHATH MpeoOpa30BaHMs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAIINX CTEIICHH C
palMOHAIIBHBIM I1I0KAa3aTeIIEM;

UCIIO0/Ib30BaTh CBOMCTBA aorapupmon IUIsL npeoOpazoBaHus
J0Tapu(PMUYECKUX BBIPAKEHUN;

cBOOOZHO OMEpUPOBATh MOHATHUSAMU: HPPAIOHATbHBIC, MOKA3aTeIbHBIC U
norapuMHUYECKre YpaBHEHUS, HAXOAUTh UX PELICHHs C OMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIN OCYIIECTBIIAA IPOBEPKY KOPHEH;



IPUMEHATHh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIBI Ul IPeoOpa3OBaHus
TPUTOHOMETPHUUYECKHUX BBIPAKECHHUI;

CBOOOJHO OINEPUPOBATH IOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh HEOOXOoAuMble (OpPMYNbl  JUIsl  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICIMPOBaTh peallbHble CUTyalldd Ha S3bIKE€ aiureOpbl, COCTaBIIATH
BBIDAKECHUSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jaud, MCCIIEI0BATh
NOCTPOEHHBIE MOJIENIH C UCIIOJIB30BAHUEM allliapaTa ajreopsbl.

DOYyHKIUU U TPaPUKH:

CBOOOHO ONEpUPOBATHh MOHATHUAMU: (PYHKIIMSI, CIIOCOOBI 3aAaHus (PyHKIIHH,
B3aMMHO O0OpaTHble (QYHKIUH, KOMHOO3UIMUs GyHKUMNA, Tpaduk QyHKIUH,
BBITNIOJIHATD 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIIHI;

CcBOOOZHO OINEpPUPOBATH MOHATUAMH: OOJIACTH OMPEACICHUS U MHOMXKECTBO
3HaYeHUHN QPYHKIMH, HYJIU QYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOZHO ONEpUPOBATh MOHATUSAMHU: YETHbIE M HEYETHbIE (PYHKIIMH,
nepuoanyeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKUIHU, MAKCUMYMbI U
MUHUMYMbI (DYHKIMHM, HauOOJbLIEE W HAUMEHbLIEE 3HauYeHHe (YHKIMH Ha
IPOMEKYTKE;

CcBOOO/IHO ONEpPUPOBATh MOHATUAMHU: CTENEHHas QYHKIUS C HATYPaJbHBIM U
LEJIBIM TOKa3aTeneM, rpapuK CTENEeHHOW (YHKIMM C HATYpPaJIbHBIM U LEIBIM
nokasaresieM, rpauk KOpHsS N-Od CTeNneHH Kak (yHKIHMH OOpaTHOM CTENeHH C
HATypaJbHBIM OKa3aTeJIEM;

ONEepUpPOBaTh MOHATUAMU: JIMHEIHAas, KBaJpaTU4HAs U JIpOOHO-IMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U MIOCTPOCHUE UX IPapUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSAMHM: IOKa3aTelbHas W Jorapudmuueckas
(yHKUMH, WX CBOMCTBA M rpaMKH, MCHOJb30BATh MX TpapUKH AJs PEHICHUS
YPaBHEHHU;

cBOOOZIHO ONEepUpoBaTh MOHATUAMU: TPUTOHOMETPUYECKAsT OKPY>KHOCTD,
orpeziesieHue TPUTOHOMETPUUECKUX (PYHKIUI YHCIOBOrO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YHKUMA Ui UCCIENOBAaHMS IMPOLIECCOB U
3aBUCUMOCTEN MpPH PEIICHUH 3aJay U3 JPYTUX y4eOHBIX MPEIMETOB U pealbHOU
KHU3HU, BBIpaXaTh (HOPMyJIaMU 3aBUCUMOCTH MEX/y BETUUMHAMU;

Havayia MaTeMaTH4eCKOro aHAJIM3Aa:

CcBOOOZIHO ONEpUpOBaTh HOHATUAMM: apuPMeTHyecKas M IeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yObIBarollasi reoMeTpruuecKasl Iporpeccusi, TMHEHHBIN 1
AKCIMOHEHUUAIIBHBIN pOCT, (hOpMyJia CIOKHBIX MPOLEHTOB, UMETh NPEICTABICHUE
0 KOHCTAHTE;

UCIOJb30BaTh NPOTPECCUU JJIs PEIIEHUs pealbHbIX 3a/lad MpPUKIIATHOTO
XapaKkTepa;



CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: MOCIEI0BATEILHOCTD, CIOCOOBI 3aaHUS
MOCJIeI0BAaTEIbHOCTEH, MOHOTOHHBIE M OTrpPaHWUYEHHBIC IOCIEI0BATEIbHOCTH,
NOHUMATh OCHOBBI 3apOXJEHUS MaTeMaTHYECKOro aHajiu3a KaK aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OMEPUPOBATH MOHATUSMHU: HETIPEPHIBHBIEC (YYHKIIMH, TOUYKH pa3phbiBa
rpaduka GyHKIIUH, aCUMIITOTHI Tpaduka QyHKIIUH;

CBOOOJHO oOIepUpoBaTh MOHATHEM: (GYHKIIUS, HENpEephIBHAs Ha OTPE3KeE,
MPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKIIUM JIJIsl pEIICHUs 3a/ad4;

CBOOOJTHO OIEpPUPOBATh TOHATHSIMHU: TIEpBas W BTOpas IPOU3BOJHBIE
byHKIUHU, KacaTenbHas K rpaduky GyHKITUH;

BBIYUCIISTh MTPOU3BOJIHBIE CYMMBI, MPOW3BEICHUSI, YACTHOTO U KOMIIO3UIIUU
NBYX (YHKIIMH, 3HaTh MPOU3BOIHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCTIOJIb30BaTh T€OMETPUUECKH U (PU3MUECKHil CMBICT MPOU3BOIHON IS
pelieHus 3aaad.

MHo:xecTBa M JIOTHKA:

CBOOOJHO  OMEpUPOBATH  TMOHATUSIMHU:  MHOXKECTBO, OIEpalid  Haj
MHOXECTBaMU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar AJisl ONUCAHUSI PealbHbIX
MIPOLIECCOB U SIBIICHUMN, TIPH PEIICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB;

CBOOOJIHO OIEPUPOBATH TMOHATUSIMH: OIpPEICICHUE, TEeOpeMa, ypaBHEHUE-
CJIe/ICTBHE, CBOMCTBO MaTeMAaTHYECKOr0 00bEKTa, J0Ka3aTeIbCTBO, PABHOCUIIbHbBIE
ypaBHEHHS U HEPABEHCTBA.

K konmy oOyuenus B 11 kjacce oOyyaromuics TOJNYYHUT CIEAYIONINE
IpPEeIMETHBIE PE3yJIbTAThl M0 OTACJIbHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Havajla MaTEMaTUYECKOTO aHATIU3ay:

Yuciia 1 BBIYUCTICHHUSA

CBOOOTHO OTIEPUPOBATH MOHIATHIMU: HATYPAITBHOE U 11€JI0€ YHCIIO, MHOKECTBA
HATypaJIbHBIX U IEJIBIX YKHCEJ, UCIOIb30BaTh MPU3HAKU JAEIUMOCTH LIEJbIX YHUCEII,
HO/l m HOK nHaTypanbHBIX 4YMceNl AJig pElIeHHs 3aJad, NPUMEHSTh aJrOpUTM
EBxnupa;

CBOOOJHO OIEpUpPOBATH TMOHITHEM OCTaTKa IO MOJYJI0, 3aIluChIBATh
HaTypaJIbHBIE YKCJIa B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMIUJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE 4YMClia B anredpanuecko u
TPUTOHOMETPHUUECKON (opmMe, BBITIOIHATH apu(PMETHUECKUE ONEepalii C HUMU U
n300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOZIHO ONEpUPOBATh MOHATUSMHU: HppallMOHAIbHbIE, MOKa3aTelbHbIE U
Jorapu(MUYECKUE€ HEpPaBEHCTBA, HAXOJUTh MX PEIICHUS C TMOMOUIBIO
PAaBHOCHWJIBHBIX ITEPEXO/IOB;

OCYIIECTBIISAITh OTOOp KOpPHEM TMpU PEUICHUH TPUTOHOMETPUUECKOTO
YPaBHEHUS,;

CBOOOZHO ONEpUPOBATh IOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble  (OPMYJBI I8 PELICHHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOOJHO ONEpPUPOBATh MOHATUSIMHU: CHCTEMAa U COBOKYIHOCTh YpaBHEHHH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUSA, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEW PAIlMOHANBHBIX, HPPALHOHAIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPABHEHHUI U HEPABEHCTB;

pemarb palOHaJIbHEIE, VppaLMOHAJIbHBIE, IIOKA3aTEIIbHEBIE,
aorapuMUYECKUe UM TPUTOHOMETPUUYECKHE YpaBHEHUS M  HEPAaBEHCTBA,
cozepKalye MOLYJIM U TapaMeTphl;

OPUMEHSTH TpaduyecKre MEeTOAbI JAJI PEIIeHHUs] YPaBHEHUN U HEPaBEHCTB, a
TaKKe 3a]1a4 C IapaMeTpaMy;

MOJICIMPOBaTh pealibHble CHUTyalldd Ha S3bIKe anreOpbl, COCTaBIATH
BBIDA)XXCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHIO 3aJayH,
UCCIIEJIOBaTh IIOCTPOCHHBIE MOJEIU C HCIIOJIb30BAHMEM ammapara anreOpsl,
VMHTEPIIPETUPOBATD MMOJYyUYEHHBIN pe3yJIbTaT.

DOyHKUMU U TpaduKH:

CTpPOUTHh TpadUKH KOMIO3UIMH (YHKUUNA C TOMOIIbIO 3JIEMEHTapHOIro
UCCJICJIOBAHMS U CBOMCTB KOMITO3ULIMU ABYX (DYHKIIHIA;

CTPOUTH FreOMETPUUECKUE 00pa3bl ypaBHEHUN U HEPABEHCTB Ha KOOPIMHATHON
IIJIOCKOCTH;

CBOOOZHO OMEpPUPOBATh TMOHATHUAMU: TPaPUKH TPUTOHOMETPUUECKUX
GyHKIMI;

OPUMEHATh (QYHKIUM JJI1 MOJCJIHMPOBAHMS U HCCIEIOBAaHUS pEaJIbHBIX
IIPOLIECCOB.

Hayana MaTeMaTH4eCcKOro aHajamsa:

UCIIOJIb30BaTh MPOU3BOIHYIO JUIsl UCCIIEeN0BaHMs (DYHKIIMM Ha MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HaUMEHbIIEE 3HAUE€HUsI (PYHKIIMM HENPEPHIBHON Ha
OTpE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUISI HAXOXKACHUS HAWIIY4IIEro pEIICHHS B
IIPUKJIAIHBIX, B TOM YKCJIE COLMAIbHO-O)KOHOMHUYECKUX, 3a7a4ax, JJIs ONIPEACIeHUs
CKOPOCTH U YCKOpPEHUS Ipoliecca, 3aJaHHOro (popmysol uiu rpaduxkom;



CBOOOZIHO ONEpUpOBaTh TOHATUSAMHU: [EpBOOOpa3Hasi, ONpeAeHEHHbIN
UHTErpaj, HAXOAWTh IEPBOOOpPA3HBIE AJIEMEHTAPHBIX (PYHKIUNH M BBIUUCIATH
uHTerpai no popmyie Hetotona-Jleitouuiia;

HAXOJUTH IJIOLIAAN TUIOCKUX GUTYDP U 0OBEMBI TEJI ¢ TOMOIIBIO HHTETPaIa;

UMETh IPEACTABICHUE O MATEMAaTUYECKOM MOJCIMPOBAHUM Ha IIpUMEpe
cocTaBiieHUs IU(pPepeHInanbHbIX YPaBHEHNH;

pemiath NpUKIaAHbIE 337a4d, B TOM YHUCJE COLMAIbHO-d)KOHOMHYECKOTO U
(pU3NYECKOro XapaKkTepa, CpeACTBAMU MATEMAaTUYECKOTO aHAIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTACC
Ne i/ HaumeHoBaHHe Pa3/1esiOB U TEM KoanecTso 1acos dnexTpoHHbIe (HH(POBDIE)
NporpamMmmsl Bcero o0pa3oBaTe/bHbIE PecypChl
MHOXECTBO 1€MCTBUTEIBHBIX YHCEIL.
1 MHorounensl. PainoHanbHble ypaBHEHUS 24 bu6nuoreka [JOK
1 HepaBeHcTBa. CUCTEMBI TMHEWHBIX https://m.edsoo.ru/1568aba3
ypaBHEHUH
) Oynkiuu u rpaduku. CteneHHas 12 bubnuotexa [JOK
(GyHKIUS C LeTBIM MTOKa3aTeaemM https://m.edsoo.ru/1568aba3
3 ApudMeTHIeCKHii KOPEHb N-OW CTETICHH. 15 bubnunorexa LIOK
HppaunoHanbHbie ypaBHEHUS https://m.edsoo.ru/1568aba3
4 [TokazarenpHas Qpynkuus. [lokazarenpHbie 10
ypaBHEHUS
5 Jlorapudmuueckast pyHKIHS. 18
Jlorapudmuueckue ypaBHEeHUs
6 Tpuronomerpudeckue BoIpaXXeHUs U ” bubnuorexa [IOK
YpaBHEHUSA https://m.edsoo.ru/1568aba3
7 [TocnenoBaTeIbHOCTH U TPOTPECCHU 10 httos]?/l;lrijf:i:ziii /LIIS(?:a ba3
8 Henpepsieubie ¢pynkuuu. [IponsBoanas 20
9 [ToBTOpeHue, 0600IIEHNE, 5 bubmoreka [JOK
CHUCTEMAaTH3alis 3HaHUH https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136




11 KUIACC

HaumMeHoBaHuUe pa3/iesioB U TeEM

KoaudecTBO 9acoB

JuexkTpoHHbIe (HU(pOBBIEL)

Ne ni/m
NporpamMmmsI Bcero o0pa3oBaTe/bHbIE PeCypChl
1 Hccnenosanne q)yHKHHﬁvC HOMOIBIO 22 bubmuoteka [{OK https://m.edsoo.ru/f11c4afd
MIPOU3BOTHON
2 [TepBooOpasHast 1 UHTETPAT 12 bubnnoreka [{OK https://m.edsoo.ru/f1 1c4afd
3 I'paduicu TpHroHOMETpUHCCKUX QYHKIM. 14 bubmuoreka [{OK https://m.edsoo.ru/fl 1c4afd
TpuronomeTpuueckue HEpPaBEeHCTBA
4 WppaunonanpHble, oKazaTeabHbIE U 24
Jorapu@MuuecKre HepaBeHCTBa
KommiiekcHbie uncina 10
HatypanbHble U 11e51b1€ ynciia 10 bubnnoreka L{OK https://m.edsoo.ru/fl 1c4afd
Cucrembl paluoOHaIbHBIX,
7 HWPPALUOHAIBHBIX [TOKA3aTEIIbHBIX U 12 bubnuoteka [{OK https://m.edsoo.ru/fl1c4afd
jgorapu(pMHUECKUX YpaBHEHHM
8 3azauyu ¢ mapameTpamu 16
9 ri;i;giijii;f{iﬂoi?ae;;;’ 16 butimoreka IIOK https://m.edsoo.ru/fl 1c4afd
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoamnecTso 1acos DJIeKTPOHHBIE HH(PPOBHIE
Ne i/m Tema ypoka
Bcero 00pa3oBaTeJbHbIE PeCypChl
1 Mroxectso, OnepaHHHvHaﬂ MHOTCCTRAMI 1 1 bubnuoreka [{OK https://m.edsoo.ru/746d5dce
UX CBOWCTBA
. bubnuotexa [JOK
2 Jlarpamet Jitiepa-Berta ! https://m.edsoo.ru/be888093
3 [TprMeHeHne TeOPETUKO-MHOKECTBEHHOT O 1
anmnapara Jjs peleHus 3a1a4
Parnmonanbueie ynciaa. OOBIKHOBEHHBIE U
4 JEeCATUYHbIE IPOOH, MPOLICHTEHI, 1
OecKOHEUYHbIE IEPUOANYECKUE ApOodU
Parnmonanshele ynciaa. OOBIKHOBEHHBIE U
5 JeCATUYHbIE IPOOH, POLIEHTHI, 1
OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
6 [Tpumenenue apobeii U MPOIEHTOB IS 1 bubnuorexa [JOK
pelIeHns TPUKIagHbIX 3a0a4 https://m.edsoo.ru/44dd1046
7 [Ipumenenue apobel U MPOLEHTOB IS | bu6muoreka [IOK
peleHns IpUKIagHbIX 3a0ay https://m.edsoo.ru/d99d8c74
8 Hletictairenbiibic MHCa. PAUMORATEHELE 1 1 bu6mmoreka L{OK https://m.edsoo.ru/2f36a36f
UppalMOHAJIbHBIE YKCIIa
9 ApIiI,(bMeTHqGCKHe OHEpatiui ¢ 1 bu6nuoreka IIOK https://m.edsoo.ru/a97a12d9
JeCTBUTENILHBIMU YHCIIAMHU
10 Mopyns z[eﬁCTBI/ITeVJILHoro 4ycia v ero 1
CBOIicTBa
11 [TpubnnxEHHBIE BEIYUCICHUS, TPaBUIIA 1 bubnuoreka LOK https:/m.edsoo.ru/cb723fbd




OKpYTJICHUS, TPUKHUJIKA U OLICHKA
pe3yJibTaTa BBIYMCIEHUN

12

OcCHOBHBIE METO/IbI PEIICHUS LENbIX U
JIpOOHO-pallMOHANIBHBIX YpaBHEHUN U
HEPaBEHCTB

13

OCHOBHBIE METOJIbI PEIICHUS LETBIX U
JIpOOHO-pallMOHANIBHBIX YPaBHEHUN U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI PEILICHUS LENbIX U
JIpOOHO-paLlMOHANIbHBIX YPaBHEHUN U
HEPABEHCTB

15

MHOrouieHsl OT OAHON NEPEMEHHOM.
JleneHre MHOrO4YJI€Ha HA MHOTOWIEH C
octaTtkoM. Teopema besy

16

MHorouseHsl ¢ HeabIMi Ko3hHULneHTaMH.
Teopema Buera

17

Pemrenne cucreM TMHENHBIX ypaBHEHUN

bubnuoteka [{OK https://m.edsoo.ru/11ac68be

18

Pemenue cucreM IMHENHBIX YpaBHEHUN

19

Martpuna cucTeMbl JIMHEWHBIX YPaBHEHUN.
Onpenenurenb MaTpUILLI 2X2, €10
rE€OMETPUUYECKUN CMBICI M CBOMCTBA;
BBIUHCJICHUE €r0 3HAYCHUS

20

Omnpenenurens MaTPUILBI 2X2, €T0
TF€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIUHCJICHUE €r0 3HAYCHUS

21

[IpuMeHeHue onpenenuTens 1 peleHus
CHCTEMBI JINHEVHBIX YPaBHEHUI

22

Pemienue MMPUKJIAAHBIX 3a1a4 ¢ ITIOMOUIBIO




CUCTEMBI JINHEVHBIX YPAaBHEHUI

23

Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIbIO
CHUCTEMbI JINHEHHBIX YpaBHEHUN

24

KonrponsHas padora: "PanmonanbHble
ypaBHEHHU U HepaBeHCTBA. CHCTEMBI
JUHEHHBIX ypaBHEHHH"

bubnuoreka [IOK
https://m.edsoo.ru/1914a389

25

OyHKIUS, C1IOCOObI 3a1aHusT (PYHKIHH.
B3aumuo obpartusie ¢pynkimuu. Kommosumms
byHKIUH

bubmuoreka [{OK https://m.edsoo.ru/226eeabf

26

I'paduk GyHkmu. SnemeHTapHBIC
npeoOpa3oBaHus rpaduKkoB GyHKIUI

bubmuoreka [{OK https://m.edsoo.ru/763e75¢e

27

OO6macth onpeiesieHuss © MHOXKXECTBO
3HaueHnit pynkiuu. Hymu pyskimm.
[TpomexyTKH 3HaK MMOCTOSIHCTBA

28

YérHble 1 HEYETHBIC (PYHKIIHUH.
[lepuoanueckue pynkuuu. [pomexyTku
MOHOTOHHOCTH (DYHKIIMH

bubmuoteka I{OK https://m.edsoo.ru/ff4564ad

29

MaxkcuMyMbl 1 MUHUMYMBI (QDyHKIIHH.
Haubonpiiee n HauMeHblee 3HAYCHUE
(GYHKIHU Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTHIHas U JPOOHO-
TuHeHas pyHKIUU

31

DJeMeHTapHOe UCCIIEI0BaHNE U IIOCTPOCHUE
rpaduKoB 3TUX QyHKUIUN

32

DJeMeHTapHOe UCCIIEI0BAaHUE U TIOCTPOCHUE
rpaduKoB 3THX (PYHKIUI

33

CreneHb c LIETBIM ITOKa3aTeaeM. buaom
Hrrotona




CreneHs ¢ OCJIBIM ITIOKAa3aTCIICM. bunom

but6mmoreka [JOK

34 Hsrotona https://m.edsoo.ru/66446d3e
15 CrenenHas GyHKIHUS C HATypaJIbHBIM U
1esbIM nokaszareneM. E€ cBoiicTBa u rpaduk
36 KonTponbhas padora: "Crenennas
¢yukus. E€ cBoiictBa u rpaduk"
37 Apudmernueckuit KOpeHb HaATYpaIbHON
CTEIIEHU U ero CBOMCTBA
18 ApudmeTnueckuii KOpeHb HATYPaTbHOU
CTEIIEHH U ero CBOICTBa
39 [TpeoOpa3oBaHus YNCIOBBIX BHIPAKCHHH,
COJIeprKalUX CTENEHU U KOPHU
40 [TpeoOpa3oBaHus YHUCIOBBIX BHIPAXKECHUH,
COJIeprKalUX CTENIEHU U KOPHU
A1 [TpeoOpazoBaHus YHCIOBBIX BBIPAKEHUH,
coJepKallUX CTENeH! U KOPHU
WppatmonansHele ypaBHeHNU. OCHOBHbIE
42 METO/BbI PEIICHNS UPPALMOHAIBHBIX bubmmoreka LIOK https:/m.edsoo.ru/de7ca33e
ypaBHEHUU
Wppannonansuble ypaBHeHus1. OCHOBHbIE
43 METO/Ibl PELIEHUS UPPALMOHAIIBHBIX bubnnorexa [{OK https://m.edsoo.ru/87e5e52d
YpaBHEHUU
HppaunonansHble ypaBHeHUs. OCHOBHbIE
44 METO/IbI PEIIEHUS] UPPALMOHATBHBIX
YpaBHEHUHU
45 PaBHOCHIIBHBIE TEPEXO/IbI B PEIIEHUN
UppalMOHAIbHBIX YPaBHEHHUH
46 PaBHOCHMIIBHBIE TEPEXObI B PELLICHUN




UPPALMOHAIIBHBIX YPaBHEHUU

PaBHOCUIIBHBIE TEpEXObl B PEILICHUN

47 MPPALMOHAIIBHBIX YPaBHEHUN
43 PaBHOCHIIBHBIE TEPEXOBI B PELLIEHUN
UPPaLMOHATIBHBIX YPaBHEHUI
CaoiicTBa 1 rpaduK KOpHS N-0i CTEeNEeHU
49 Kak (pyHKIIMH 00OpaTHOM CTENEeHu ¢ bubnuoreka LIOK https://m.edsoo.ru/ebOcc5e3
HaTypaJbHBIM IIOKa3aTeJIeEM
CaoiicTBa 1 rpa)uK KOPHSI N-0¥ CTETICHU
50 Kak (PyHKIIMM OOpaTHOU CTEICHHU C bubnuoteka [{OK https:/m.edsoo.ru/5{29b9b5
HaTypaJIbHbIM II0Ka3aTeJIeEM
KonTponbhas pabora: "CsoiictBa u rpaduk
51 KOpHsI n-0H creneHu. MppanuoHaabHbIe bu6nuoreka L{OK https:/m.edsoo.ru/f13af630
ypaBHEeHUs"
57 CreneHsp ¢ pallMOHAJIbHBIM [TOKA3aTENEM U
€€ CBOMCTBA
53 CreneHb ¢ pallMOHAIBHBIM MTOKAa3aTEIEM U
€€ CBOMCTBA
54 CreneHb ¢ pallMOHAJIbHBIM MTOKA3aTENEM U
€€ CBOMCTBA
55 [Toka3zarenbHas GyHKIHS, €€ CBOICTBA U
rpadux
56 Hcnons3oBanue rpaduka GyHKIUU AT
pELIEHUs] ypaBHEHUI
57 Hcnons3oBanue rpaduka GyHKIUN A5
pelIeHHs] ypaBHEHHI
58 ITokazarenbHble ypaBHEHUSI. OCHOBHBIE

MCTOABI pCIICHUS MMOKAa3aTCIbHBIX




YpPaBHEHUHU

[TokazarenbHble ypaBHeHHs. OCHOBHbBIE

59 METObl PEILICHUS TTOKA3aTEIbHbBIX 1
YpaBHEHUU
[TokazaTenbHbie ypaBHEeHUsA. OCHOBHBIE
60 METO/bI PELICHUS TTOKA3aTEeIbHBIX 1
YpaBHEHUU
61 Konrponsnas padora: "[lokazaTensHas 1
¢ynkuus. [TokasarenbHble ypaBHEHHS"
62 Jlorapudm uucna. CoiicTBa jorapudpma 1
63 Jlorapugm umncna. CoiicTBa Jorapudpma 1
64 Jlorapudm yucna. CoiicTBa norapudma 1
65 JlecsTuHbIe U HATypalbHbIE JIOTapUPMBI 1
66 JlecaTuuHbIe U HaTypaJbHbIE JOTapH(pMbI 1
67 Tpeobpasosanne BhpKCHNIL, COACPHRAULIX 1 but6mmoreka [{OK https://m.edsoo.ru/e248¢5fc
norapupMbl
68 [TpeoOpa3oBanue BBIpAXKEHUH, COACPIKAIINX 1 bubmuoreka [IOK
J0rapuQMbI https://m.edsoo.ru/09baSb3d
69 Tpeobpasosanne BhpKCHHIL, CONCPHRAIIX 1 bubnuoteka I{OK https://m.edsoo.ru/1f4655da
J0rapuQmbl
70 Jlorapudmiccias QyHkiws, ¢€ CBOHCTBA H 1 bubmuoteka [{OK https://m.edsoo.ru/76¢e9958
rpaduk
71 Jlorapugmuueckas pyHKIus, €€ CBOHCTBA U 1
rpadux
7 Hcnonb3oBanue rpaduka GyHKIMM 115 1
peleHNs ypaBHeHUH
73 Hcnons3oBanue rpaduka GyHKIUU A5 1




peLICHUs YpaBHEHUI

Jlorapudpmuueckue ypaBHeHus. OCHOBHBIC

74 METO/bI pelIeHUs JIorapu(pMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHuss. OCHOBHbIE
75 METO/Ibl PeIIeHUs JorapuPMUIECKUX
ypaBHEHUU
Jlorapugmuueckue ypaBHeHHs.. OCHOBHBIE
76 METOBI peIIeHUs Torapu(PMUIECKUX
YpaBHEHUI
PaBHOCHIIBHBIE TTEPEXO/Ibl B PEIICHUN
77 JOrapupMHUUECKUX YpaBHEHUIH
73 PaBHOCHIIBHBIE TEPEXO/IbI B PEIIEHUN
JOrapu(pMUUECKUX YpaBHEHUIN
79 Konrponsnas padora: "Jlorapudpmuueckas
¢bynkuus. Jlorapupmudeckne ypaBHeHUS"
80 (CHHYC, KOCHHYC, TRHICHC H KOTAHICHC bubmuoteka I{OK https:/m.edsoo.ru/5f605ed0
YHCIOBOTO apryMeHTa
81 CHHYC, KOCHHYC, TAHTEHC H KOTAHTeHC bubmmoreka IIOK https:/m.edsoo.ru/ec9f4d78
YHCIIOBOTO apryMeHTa
82 APKCHHYC, apKKOCHHYC 1t @pKTAHT CHC bu6mmoreka LIOK https://m.edsoo.ru/b8f5d49a
YHCIJIOBOI'O apryMeHTa
83 APKCHHYC, apKKOCHHYC H apKTAHICHC bubnunoreka [{OK https://m.edsoo.ru/f1f9220
YHCIOBOr0 apryMeHTa
TpuroHomeTpudeckast OKpy>KHOCTb,
84 OIIPEACIICHUE TPUTOHOMETPUYECKUX bubnuoreka L{OK https:/m.edsoo.ru/6df195a0
(GYHKLIMI YHUCIOBOTO apryMeHTa
85 Tpuronomerpuyeckass OKpy>KHOCTb, bubnmoreka [JOK




oTpeieIeHue TPUTOHOMETPHUYECKUX
(YHKIMH YHUCIOBOTO apryMeHTa

https://m.edsoo.ru/6b61c578

86 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI bubmuoreka [{OK https://m.edsoo.ru/6ed2b3ba
87 OCHOBHBIE TPUTOHOMETPUIECCKUE (POPMYJTBI bubnmoreka [{OK https://m.edsoo.ru/fcdd2a2e
88 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI bubmuoteka [{OK https:/m.edsoo.ru/b8a0ff2f
89 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI bubmmorexa [IOK
https://m.edsoo.ru/12d1413¢
90 [peodpasosare TpHrOHf) METPHHECKHX but6mmoreka [{OK https://m.edsoo.ru/e248¢5fc
BBIpaKEHUI
01 [IpeobpazoBaHne TPUTOHOMETPHUUECKUX bubmuoreka [JOK
BBIPAKECHHI https://m.edsoo.ru/09basb3d
92 lpeobpasosarne TpHrOH? METPHACCRAX bubmuoteka I{OK https://m.edsoo.ru/1f4655da
BBIpKEHUI
93 [peodpasosare TpHrOHf) METPHHECKHX bubmmoteka IIOK https://m.edsoo.ru/76¢e9958
BBIpOKCHUI
94 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUN bu6mmoreka LIOK https://m.edsoo.ru/6baefe19
95 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN bubnuoreka L{OK https:/m.edsoo.ru/al8d141
96 Pemenne TpuroHoMeTpUUECKUX YpaBHEHUI bubmuoreka LIOK https:/m.edsoo.ru/65a0£2d0
97 Pemenne TpUroHOMeTpHUYECKUX YpaBHEHUN Bubmmorexa [IOK
https://m.edsoo.ru/0d8a770d
98 Peuienne TpuroHoMeTprUUECKUX YpaBHEHUM bu6muoteka L{OK https:/m.edsoo.ru/cec28774
99 Pemenne TpUroHOMeTpUUECKUX YpaBHEHUIN bubmmoreka LHOK https:/m.edsoo.ru/ebeec650
100 PelreHre TpUroHOMETPUYECKUX YPAaBHEHUM
KonTponbhast pabora:
101 "TpUrOHOMETPUYECKUE BBIPAKECHUS U bubmumoreka L{OK https://m.edsoo.ru/ae44acdc
TPUTOHOMETPUYECKUE ypaBHEHUS"
102 ITocnemoBaTeNbHOCTH, CIIOCOOBI 3aJaHuUs bubnunoreka [JOK




nocienoBareiibHOCcTeN. MeTon
MaTeMaTUYECKON MHIYKIIUU

https://m.edsoo.ru/b46a8228

MOHOTOHHBIE U OI'paHUYCHHBIC

103 nocjeaoBaTeNbHOCTH. MicTopus ananuza
OECKOHEYHO MaJIbIX
104 Apudmernueckast nporpeccus bu6muoreka LIOK https://m.edsoo.ru/d36669f8
105 I'eomeTrpuueckas nmporpeccus
106 becioneHo yOpiBaiouLas reomeTpHicckas bubnuoteka [{OK https:/m.edsoo.ru/1¢cbf72b1
porpeccus
107 Cymma 6CCKOH6‘-IIjO yObIBaroIei
TEOMETPUUYECKON MPOTPECCUU

108 JIMHEWHBIN ¥ 3KCITOHEHIINATBLHBIN POCT.

Uucno e. Dopmyia CI0KHBIX POLEHTOB
109 JIMHEHBIN ¥ YKCTIOHEHIIMAIBHBIA POCT.

Yucno e. DopMya ClI0KHBIX MPOIEHTOB

110

Hcnonp3oBanue nporpeccuy Juisi peleHus
peanbHBIX 3a/1a4 IPUKIAJHOrO Xapakrepa

111

KonrponbHas pabora:
"ITocenoBarenbHOCTH U porpeccuu”

112

HenpepriBHble GYyHKIIUN U UX CBOWCTBA

113

Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMI

114

CgoiicTBa GyHKIMI HETIPEPHIBHBIX Ha
OTpe3Ke

115

CoiicTBa (h)yHKIMI HETIPEPHIBHBIX HA
OTpE3Ke

116

Meroa UHTEpPBAJIOB ISl pEeLICHUs
HEPaBEHCTB




117

Metox HHTEPBANIOB JJISI PELLICHUS
HEPABEHCTB

118

MCTOI[ HHTCPBAJIOB JJIA PCIHICHHA
HCPABCHCTB

119

IIpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUN 1715 penieHus 3aaa4

IIpMeHeHnEe CBOMCTB HENPEPHIBHBIX

120 (GyHKUMH 1715 pelieHus 3a1aq

121 [lepBas u BTOpas mpou3BOAHBIC (DYHKITUH

122 Omnpenenenne, reOMETPUIECKUI CMBICIT

MIPOU3BOAHOMN
123 Omnpenenenue, GU3MUECKUNA CMBICT
MIPOU3BOAHOMN
124 VYpaBHeHHe KacaTeabHOU K rpaduky
byHKIIH
125 YpaBHeHHE KacaTebHOU K TpaQuKy
byHKITUU

126 [IpousBoHBIE AEMEHTAPHBIX (PYHKINN

127 [Ipon3BoHBIE AEMEHTAPHBIX (PYHKINN

128 [IponsBoaHas CyMMBbI, IPOU3BEACHMUS,
YaCTHOT'O U KOMITO3UIMU (YHKIMN

129 [TpousBogHast CyMMBI, TPOU3BEACHNUS,
YaCTHOTO M KOMITO3ULIUU QYHKIUI

130 [IpousBoHas CyMMBbI, IPOU3BEACHMUS,
YaCTHOTO ¥ KOMITO3UIMU (yHKIIUH

131 KonTponbnas pabora: "[IpousBonnas”

132 [ToBTOpeHue, 0600IIEHNE, CUCTEMATU3ALIHS




3HaHui: "YpaBHeHus"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3ALIHS

133 . " 1 bubmmoreka I{OK https://m.edsoo.ru/33¢6629¢
3HaHuil: "OyHKIUN
134 HToroBast KOHTpoJIbHAs paboTa 1 bubmuoreka LIOK https://m.edsoo.ru/188bbf6c
135 HroroBasi koHTpOIBbHAs paboTa 1
I1 600
136 OBTOPEHHE, 000 HIeHHUe > CHOTCMATHSAITHA 1 bubnuoreka IOK https:/m.edsoo.ru/49f1b827
3HAHWUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KUIACC

Ne n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

JJIeKTPOHHbIE HU(PPOBLIE
o0pa3oBaTe/IbHbIC PeCypPChI

[IpumeneHnre npou3BOIHOMN K
UCCIe0BaHUI0 (GYHKIMIT HA MOHOTOHHOCTh
U DKCTPEMYMBI

IIpuMeHeHne Npou3BOHOMN K
UCCIIEIOBaHUIO QYHKIMI1 HA MOHOTOHHOCTh
U DKCTPEMYMBI

IIpuMeHeHne MpoU3BOIHON K
UCCIIEIOBaHUIO (QYHKIMI1 HA MOHOTOHHOCTh
1 DKCTPEMYMBI

[IprMmeneHne nporu3BOIHON K
UCCIIeIOBaHMIO (YHKIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

[IpumeneHnue nponu3BOIHON K
UCCIe0BaHUI0 (GYHKIMII HA MOHOTOHHOCTh
U SKCTPEMYMBI

IIpuMeHeHne Mpon3BOHOM K
UCCIIEIOBAaHUIO (DYHKIMI1 HA MOHOTOHHOCTb
Y DKCTPEMYMBI

Haxoxxnenne HanOOobIIero 1 HANMEHBIIETO
3Ha4YeHUs HETIPEPHIBHOM (PyHKIINU Ha
OTpE3Ke

Haxoxaenne HanOobIIero 1 HAMMEHbBIIETO
3HAYEHUs HETIPEphIBHOM (pyHKIMM Ha
OTpE3Ke




Haxoxaenne HanOoIbIIer0 U HAUMEHBIIIETO
3HAYEHUS HEMPEPHIBHOW (PyHKIINU HA
OTpe3Ke

10

Haxoxxaenue HanOobIIero 1 HAMMEHbIIETO
3HAYEHUs HETIPEepBhIBHOM (pyHKIMM Ha
OTpe3Ke

11

HaxoxneHre HanbonbIero 1 HAMMEHbIIET 0
3HA4YEHUS HETIPEPHIBHOM (PyHKLINU Ha
OTpe3Ke

12

Haxoxnaenne HanboIbIIero 1 HAUMEHBILETO
3HAaYeHUs HETIPEPHIBHOM (PyHKIINU Ha
OTpe3Ke

13

[Ipumenenne nporu3BOIHOM ISt
HaxXO0JACHUS HAWTYULIEro PEIICHUS B
MPUKIAJIHBIX 3aJa49ax

14

[Ipumenenne nporu3BOIHOM IS
HAXO0XJAEHUS HAWIYUIlIEro pelieHus B
MPUKJIAJIHBIX 3aa4ax

15

[Ipumenenue nporu3BOIHOMN ISt
OTpeIeNICHUS] CKOPOCTH U YCKOPEHHS
mpolecca, 3a1aHHOT0 GOopMYIIOi Uiu

rpadukom

16

[Ipumenenue nporu3BOIHOMN ISt
OTIpeIeTICHUS] CKOPOCTU U YCKOPEHHS
npolecca, 3alaHHoro GopMysIoi nin

rpaduKkom

17

Kommnosumus pyskmmit

18

Komnozunus ¢pyHkuumit




19 Komnozunus ¢pyHkuumit
20 ['eomerpuueckne 06pa3sl ypaBHEHU Ha
KOOPJAUHATHOM IUIOCKOCTH
21 I'eomerprueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH
” Konrponsnas padora: "HccnenoBanue
GYHKIUI ¢ TOMOIIBIO TPOU3BOTHON"
” [TepBooOpazHas, OCHOBHOE CBOHCTBO
epBOOOPa3HBIX
24 [TepBOOOpa3HbBIE IeMEHTAPHBIX (HYHKITUH.
[TpaBuia HaX0XKIECHHUS IEPBOOOPA3HBIX
25 ITepBooOpazHbie y1eMEHTAPHBIX (DYHKIMH.
[TpaBuia HaX0XIEHHUS IEPBOOOPA3HBIX
%6 NHuterpai. I'eoMeTpudecKnii CMBICI
MHTETpaa
27 Beruucnenue onpenesnéHHoro HHTerpaa 1no
¢dbopmynie Herotona-Jleiibania
)3 Brruncnenue onpeen€éHHOro HHTErpaa o
¢dbopmyne Herotona-Jleiibuuia
29 [IpumeHeHne uHTerpaia 1 HaX0XKACHUS bu6mmoreka [IOK
TJIOMIAEH TUIOCKUX (PUryp https://m.edsoo0.ru/6db0b423
30 IIpuMmeHeHne uHTerpaa 1Jid HaX0XACHUS
00BEMOB reOMETPUUECKHUX TEI
31 [Tpumeps! pemennit quddepeHnnanbHbIX
YpaBHEHUHU
1 [Tpumeps! perieHuit AudpepeHnrnaIbHbIX
ypaBHEHUU
33 MaremaTnueckoe MOJAEIUPOBaHHE




peaIbHBIX MPOIIECCOB C MOMOIIBIO
nuddepeHInaIbHbIX ypaBHEHUN

Kontposnbnas padota: "[lepBooOpazHas u

34 "
UHTErpal
35 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu
36 Tpuronomerpuueckue GyHKINU, UX
CBOWCTBA U TpapyuKu
37 Tpuronomerpuyeckue GyHKIIUH, UX
CBOICTBA U TpaduKu
18 Tpuronomerpuyeckue GyHKIUHN, UX
CBOMCTBA U rpaduKu
39 Tpuronomerpuueckue GyHKINU, UX
CBOHWCTBA U TpapuKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX
40 YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX
41 YPaBHEHUH C TOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX
42 YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUYECKHX
43 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH
44 PelieHue TpUroHOMETpUYECKUX HEPABEHCTB
45 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB




46

Peienne TpUroHOMETPUYECKUX HEPABEHCTB

47 Pelienne TpUroHOMETPUYECKUX HEPABEHCTB
Kontponsnas padora: "I'paduku
48 TPUTOHOMETPUYECKHUX (PYHKLIUH.
TpuronomeTrpuyeckue HepaBeHcTBa"
49 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHbIX HEPABEHCTB
50 OCHOBHBIEC METO/IBI PEIICHUS
II0Ka3aTeIbHbIX HEPABEHCTB
51 OCHOBHBIE METO/IBI PEIICHUS
NIOKa3aTeIbHBIX HEPABEHCTB
5 OCHOBHBIE METO/bI PEIICHUS
MOKa3aTeIbHbIX HEPABEHCTB
53 OCHOBHBIEC METOIBI PEIICHUS
JOrapu(pMHUUECKUX HEPABEHCTB
54 OCHOBHBIE METO/IBI PEIICHUS
norapu(pMHIECKUX HEPABEHCTB
55 OCHOBHBIE METO/bI pEIICHUS
JorapupMHUECKUX HEPABEHCTB
56 OCHOBHBIEC METO/IBI PEIICHUS
JOrapu(pMUUECKUX HEPABEHCTB
57 OCHOBHBIE METO/IBI PEIICHUS
UppaIroHaTFHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI pEIICHUS
UppalnoHaIbHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IBI PEIICHUS
UppaloHaIbHBIX HEPABEHCTB
60 OcHOBHBIE METO/IbI PEILICHUS




HMPPALMOHAIIBHBIX HEPABEHCTB

['padmyeckue MeToAbl pelieHus

01 UppalMOHAIIbHBIX YPaBHEHHH
2 ['paduueckue METOIbI PELICHUS
UppaMOHAIFHBIX YPaBHEHHHA
63 I'paduueckue MeTO bl peLIeHUs
MoKa3aTeIbHbIX ypaBHEHUN
64 ['padrueckue MeTOIbI pEeIICHUS
II0Ka3aTeIbHbIX HEPABEHCTB
65 ['paduueckue METObI PELICHUS
Jgorapu(pMUYECKUX YpaBHEHUM
66 I'padrueckue MeTO bl peLICHUs
J0rapu(pMHUECKUX HEPABEHCTB
&7 ['paduueckue METOIBI pEIICHUS
JOrapu(pMHUECKUX HEPABEHCTB
['padmyeckue MeTOABI pelIecHUs
68 NI0Ka3aTeIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUU
['paduueckue MeTO bl peLICHUs
69 NOKa3aTeIbHbIX U JIOTapU(PMUIECKUX
YpaBHEHUU
I'paduueckue MeTo bl peLIeHus
70 NIOKa3aTeIbHbIX U JIOTapu(PMUUECKUX
HEPaBEHCTB
['padrueckue METOIBI pEIICHUS
71 MOKAa3aTeNIbHBIX U JIOTApUPMUICCKUX
HEpPaBEHCTB
72 Kontponbnas padota: "UppanuonaibHbie,




MoKa3aTeIbHbIC U JOrapupMHUUECKUe
HepaBeHCTBa"

KommiekcHble uncia. Anre6panqecxa${ n

73 TpUrOHOMeTpUYecKast (POPMBbI 3aIUCH
KOMIIIEKCHOTO YHUCIIa
KommuiekcHble uncna. AnreOpanyeckas u
74 TpUTOHOMETpHUYECKask (HOPMBI 3aITUCH
KOMIIIEKCHOTO YHUCIIa
75 Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU
76 Apudmernueckue onepaum ¢
KOMIUIEKCHBIMU YHCIIaMU
77 N300pakeHne KOMIUIEKCHBIX YUCEN Ha
KOOPJAMHATHOM IUIOCKOCTH
78 N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOPJAMHATHOW IIOCKOCTH
79 ®opmyna Myaspa. KopHu n-oii ctenenu u3
KOMIIJIEKCHOTO YHUCIIa
20 ®opmyna Myaspa. KopHu n-oit cteneHu u3
KOMIIIEKCHOTO YHUCIIa
IIprMeHeHrEe KOMIUIEKCHBIX YUCEI IS
81 pemeHust GU3MIECKNX U TeOMETPUIECKUX
3aa4
%) Konrponbnas padora: "KomiuiekcHsle
guciaa
83 HarypanbHble 1 1iesbie yucia
84 Harypasbnsle u 1iensie yucna
85 [IpuMeHeHne NPU3HAKOB ACITUMOCTH LEIBIX




YHUCCJI

HpI/IMeHeHI/Ie IMPU3HAKOB JCJIMMOCTH LICIIBIX

86
qrcen
%7 [IpuMeHeHne MPU3HAKOB ACIIUMOCTH LETBIX
gyucen: HOJl u HOK
28 [TpumeHeHne MPU3HAKOB AETUMOCTH IENBIX
gucen: HOJl u HOK
29 [IpuMeHeHne MPU3HAKOB ACIIUMOCTH EITBIX
YHCeJl: OCTaTKH 10 MOYJIIO
90 [IpuMeHeHne MPU3HAKOB ACIIUMOCTHU LETIX
YHUCEN: OCTATKHU MO0 MOIYJIIO
[IpumeHeHne MPU3HAKOB AETUMOCTH IENBIX
91 qucel: aNropuT™ EBkinia s pemeHus
3a/1a4 B LIEJIBIX YMCIIaxX
90 Kontponbnast pabota: "Teopust menbix
yucen"
CucremMa 1 COBOKYITHOCTb YpaBHEHUH.
93 PaBHOCHIIbHBIE CUCTEMBI I CHCTEMBI-
CJIeICTBUS
Cucrema 1 COBOKYITHOCTh ypaBHEHUIA.
94 PaBHOCHITBHBIE CHCTEMBI U CUCTEMBI-
CJIEICTBUS
95 OCHOBHBIE METOJIbI PELICHUSI CUCTEM U
COBOKYITHOCTEH pallMOHAIBHBIX YPaBHEHUN
OCHOBHBIE METOJIBI PEIICHUS CUCTEM U
96 COBOKYITHOCTEM UPpAIlMOHATBHBIX
ypaBHEHUU
97 OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U




COBOKYITHOCTEM IOKA3aTEIbHbIX YPABHEHUN

OCHOBHBIE MCTOABI pECIICHUSA CUCTEM U

98
COBOKYIIHOCTCH IMOKA3aTCIIbHBIX YPAaBHCHHUN

OcCHOBHBIE MCTOABI pCIICHUA CUCTCEM U
99 COBOKYITHOCTEH JIoTapu(hMUIECKIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHS CUCTEM U
100 COBOKYITHOCTEH JIoTapu(pMUIECKIX
YpaBHEHUU

[TpuMeHeHHe crcTeM K pelIeHUI0
MaTeMaTUYECKUX 3a7a4 U 3a7a4d u3
101 pa3NIUYHbIX 00JIacTe HAYKH U peanbHOM
YKU3HU, UHTEPIPETALUs OJyUYEHHBIX

pe3yIbTaToOB

[TprMeHeHHe cucTeM K pelIeHUI0
MaTEeMaTUYECKUX 3a7a4 U 3a7a4 u3
102 pa3NIUYHBIX 00JIaCTe HAYKH U peabHOM
YKU3HU, UHTEPIPETALUs OJyUYEHHBIX

pe3yIbTaToOB

[TpuMeHeHne HEpaBEHCTB K PELLICHHIO
MaTEeMaTUYECKUX 3a7a4 U 3a7a4 u3
103 pa3NIUYHbIX 00JIaCTe HAYKH U peanbHOM
YKU3HU, UHTEPIPETALUs OJyUYEHHBIX
pe3yIbTaToOB

Kontponbnas pabota: "CucreMbl

104 palOHAJIIBHBIX, UPPAIUOHAJIbHBIX

NOKa3aTeIbHbBIX U JIOTapU(PMUIECKUX

ypaBHEHUI"




105

PauyoHanbHbIE ypaBHEHMS C IapaMeTpaMu

ParimonanbsHbIe HEpABEHCTBA C

106
napameTpamMu
107 PanmonaneHble cucTEMBI ¢ TapaMeTpaMu
108 WpparmoHanbHble ypaBHEHHsI, HEPaBEHCTBA
C MmapaMeTpaMu
109 HppainmoHanbHble CUCTEMBI C TapaMeTpaMu

110

[lokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napamMeTpamu

111

[TokazarenbHbIE CUCTEMBI C TapaMeTpaMu

112

Jlorapudmuueckue ypaBHEHUs,
HEpaBEHCTBA C TTapaMeTpaMH

113

Jlorapudmuyeckue CUCTEMBI C
napameTpamu

114

TpuroHomeTpudecKue ypaBHEHHUS C
napaMeTpamMu

115

TpuroHomeTpuyeCKrue HEPAaBEHCTBA C
napaMmeTpamu

116

TpuroHomeTpuiecknue CUCTEMBI C
napameTpamu

117

[TocTpoenue u uccnenoBaHue
MAaTEMATHYCCKUX MOlIeJIeﬁ PCATBbHBIX
CUTYallUi C MOMOIIbIO YPAaBHEHUH C
napameTpamu

118

[TocTpoeHue u uccienoBaHue
MaTEMATHUYCCKUX Moz[eneﬁ PCATBbHBIX
CUTYyallMi C MOMOIIBIO CUCTEM YPABHEHHI C
napameTpamu




119

[TocTpoeHue u uccnenoBaHue
MaTE€MaTHYECKUX MOJEIIEH peabHbIX
CUTyalUi C IOMOUIBIO CUCTEM YPABHEHUN C
napameTpamu

120

Konrponbnas padora: "3anauu ¢
napamerpamu”

121

[ToBTOpEHME, 0000IIEHUE, CUCTEMATU3AIIHS
3HaHui: "YpaBHeHus"

122

[ToBTOpenue, 06001IeHNE, CHCTEMAaTH3aIUS
3HaHui: "YpaBHeHus"

123

[ToBTOpenue, 06001IeHNE, CCTeMaTH3aIUs
3HaHui: "YpaBHeHus. Cuctemsl ypaBHeHU"

124

[ToBTOpEeHme, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHuii: "HepaBencrtna"

125

[ToBTOpenue, 06001IeHNE, CHCTEMAaTH3aIUS
3HaHuii: "HepaBencrtna"

126

[ToBTOpenue, 0600IIeHNE, CHCTEMATU3AIUS
3HaHui: "HepaBeHncrsa"

127

[ToBTOpEeHME, 0600IIEHNE, CUCTEMATU3AIIHS
3HaHuii: "[IpousBoaHas u e€ npumenenue"

128

[ToBTOpenue, 06001eHNE, CHCTEMAaTH3aIUs
3HaHuii: "[Ipon3Boanas u e€ npumeHeHue"

129

[ToBTOpenue, 0000LIIeHNE, CHCTEMATU3ALUS
3HaHui: "[IponsBoanas u e€ npumeHeHue"

130

[ToBTOpEeHME, 0600IIEHNE, CUCTEMATU3AIIHS
3HaHuii: "MHTErpan u ero npumenenue"

131

[ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3aIUS
3HaHuit: "Oyukun"




132 [ToBTOpeHnue, 06001IeHNE, CHCTEeMaTH3aIUs 1
3HaHui: "Oyukun"

133 [ToBTOpEHME, 0000IIEHUE, CUCTEMATU3AIIHS 1
3HaHui: "OyHknun"

134 Wrorosasi koHTpobHas paboTa 1

135 HToroBasi KOHTpoNbHAs paboTa 1

136 [ToBTOpeHue, O6O6HIGHI/IUG, CHCTEMAaTHU3aLUs |

3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136
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