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MNOACHUTEJIBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauOoJyiee 3HAYMMBIX B IPOrpaMMe CpEIHEro oOIIero oOpa3oBaHUS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAIbHYIO 0a3y yis
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JIPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAaKTHOE MBIIIJICHUE O0yYaloMIMXCs Ha YPOBHE, HEOOXOIUMOM
JUTsl OCBOEHUS MH(MOPMATUKU, OOLIECTBO3HAHUS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCUUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiudecsi OBJIa/IeBaloOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebnblii Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallM3a 3aKjajblBacT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUA 3aKOHAaMU (PU3UKH, XUMHUHU, OHUOJIOTHUH,
MOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTHS SKOHOMUKHU U OOILIECTBEHHOM JKU3HHU,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOIb30BaTh UX I JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBJaJieHHE aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKLIMSIMH alreOpbl M MaTeMaTUYeCKOro aHaju3a pa3BUBACT
YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHUHHOCTb, JOKAa3bIBAaTh
YTBEPKJICHUS ¢ TIOMOIIBIO MHIYKUHUUA U PacCyXAaTh JEAYKTHBHO, MCIIOJIb30BATh
0000IIeHNE U KOHKpPETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KPEATUBHOE U KPUTUYECKOE MBIILICHUE.

B xone usydyenusi yuyebHOro Kypca «Ainrebpa v Hayajla MaTeMaTH4YE€CKOTO
aHanu3a» OOy4YarolIMecs MOJY4YaroT HOBBIA OMBIT PEHICHHS MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
WHTEpIIPETAllUk  TOJYYEHHBIX  PEUIEHUH, 3HAKOMATCS C  OpUMEpamMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPaMHU.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIbHBIM BOCIUTATENIBHBIM MOTEHIIUAIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUI
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
JeATCIIBHOCTH, TpeOyromeld MpOJOKUTEILHON  KOHIICHTpAIlMd  BHUMAaHMSI,
CaMOCTOATEIbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiaredpe M HadajlaM MaTeMaTH4YeCKOIro
aHaJIH3a JISKUT JeSTETHHOCTHBIN IPUHIIUI 00yUYEHUS.

B crpykType yueOGHOro kypca «Anrebpa W Haudajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BbIUMCIEHUD», « DyHKUIUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
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MaTeMaTHYeCKOro aHanusa», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE
COJEPKATEIbHO-METOANYECKUE JHHUM HU3YyYaloTCs Ha MPOTSHDKEHUHM JBYX JIET
oOydeHHusI Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUs, €CTECTBEHHO OTIOJHSIS
JpyT JIpyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMU W paszaenamu. JlaHHBIN
yu4eOHBIA KypC SIBISIETCS MHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIEp>)KaHUE HECKOJbKMX MaTeMaTHUeCKUX AMCIMIUINH, TaKUX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUYECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4yecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT Bcé Oosee
IMIMPOKUM MATEMaTHYCCKUM allapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKyI0 MOJAEIb peaabHON
CUTYaIluH, IPUMEHATh 3HAHUS, MOJTYYCHHbIE MPU U3YUYCHUU y4eOHOTro Kypca, JUIs
peIlIeHUsI CaMOCTOSITENTFHO C(HOPMYIMPOBAHHON MAaTeMaTHYECKON 3aJauu, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopeprkarenbHO-MeTOUYeCKass JTUHUS «Yucna u BBIYUCICHUS) 3aBepIlaeT
¢bopMHpOBaHNE HABBIKOB MCTOIB30BAHUS JCHCTBUTEIBHBIX UMCEN, KOTOpOE OBLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanusi. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAemnsieTcss (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKJIIOYAIONIUX B CEOS HCIOJIB30BAHUE PA3THYHBIX
dbopMm 3amucu YHUCiIa, YMEHUE JenaThb MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIC BBIPAXKCHHs, pabOTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HATypaibHBIX, IIEIbIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHCENl  JIOMOJHSIOTCA  MHOXXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUuyYecKue 3aJaud M ONEepaluu: JeJIeHHE Haleno,
OTEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIBIX 4YHCeN, OocoOble CBOICTBa
palroHaIbHBIX M MUPPAIMOHATBHBIX YHCEN, apu(PMETHUECKUE OTEpalIiu, a TaKkxKe
U3BJICUCHHE KOPHS HATYpaJbHOM CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHHIO Kpyra HCHOJb3YEMBIX 4YHCEN U
3HaKOMCTBY C BO3MOXKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iIMuHbIX 33134
dbopMupyeTcsi TpeaCTaBICHNE O €IUHCTBE MATeMAaTHKH KaKk HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHUpA, IMIMPOKO HCIOJB3YIOTCA 0000IeHue M
KOHKpETH3aIHsl.

Jluaust «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCS HA MPOTHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpEIHEro oOIero o0Opa3oBaHUs, MOCKOJIbKY B KaXJIOM
pasnene IIporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3amad. B
pe3ynpTaTe OOyYalolIUecs OBJIAJICBAIOT PA3IMYHBIMU METOJAMU PEIICHUs
palMOHAIBHBIX, HWPPAIMOHAIBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUECKUX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a TakXke 3ajad,
CoAepKalMX MapameTprl. [lodydeHHBIE yMEHHsI HIMPOKO HCIOIB3YIOTCS MPH
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UCCIIEIOBaHUH (DYHKIUI C TMOMOIIBIO MPOU3BOIHOMN, MPU PEHICHUH MPUKIATHBIX
3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HaUMEHBIINX 3HAYeHUH (PYHKUIUU.
Jannast copepkatenbHasi TUHUS BKIIIOYAaeT B ce0s Takke (OpMUPOBAHUE YMEHUN
BBIMIOJIHATh ~ pacy€Thl MO  ¢opMysnaMm, MpeoOpa3oBaHUs  PalMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
COZIEpKaIMX CTENEeHU U JorapudMmbl. braronaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJWUT  JaJIbHEWIee  pPa3BUTHE  AITOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0y4YaroIuXxcsa, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npeniaraeT 3(QQPEKTUBHbIE WHCTPYMEHTBHI I PEIICHUS TMPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepxarenbHo-MeTouYecKass JUHUA «DyHKIMM W TpaduKU» TECHO
NEPeruieTaeTCcsd C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEN0BATEIbHOCTh U3YUEHN MaTeprana. M3ydenue cTeneHHoun,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMI, UX CBOMCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4EOHBIX
IIPEAMETOB U PEAIBHON U3HHU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM AHAIU30M,
TaK M C PEIICHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OosiblllIoE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IMYHBIMU BEJIIMYUHAMU, HCCIENOBATh TMOJyUYCHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Tol coJep:KaTeNbHON JTMHUM HalleJICH Ha Pa3BUTHE YMEHUMN
M HaBBIKOB, IMO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi dopme: aHaATUTUYECKOU, Tpaduyeckoi M cioBecHO. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHUIO M KOHKPETU3AIIMH, UCTIOJIH30BAHUIO aHATIOTUH.

CopnepxartenbHasg nuHUs «Havana mMaTreMaTM4ecKOro aHajau3a» MO3BOJSET
CYLIECTBEHHO PACIIMPUTh KPYr KaK MATeMAaTHUECKHX, TAK U MPHUKIAJHBIX 3a]1ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMMA, ONpEeAeNiaTb WX HauOOJbIIME W HAaWMEHbILNE
3HAUEHUS, BBIYUCITH MUIOMAAu (GUryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpoleccoB. JlaHHas colep)karesibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTYyaluH,
MO3BOJISIET HAXOJUTh HAWIydlllee peUIeHue B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-D)KOHOMHMUYECKHX, 33Jla4ax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTHYE€CKOTrO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUW pPACO3HABATh MPOSIBICHUS
3aKOHOB MaT€MaTHUKU B HAayKe, TEXHUKE U HcKyccTBe. OOydarouiuecs: y3HalT O
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BBIJIAIONIUXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTUKHA Kak
HAyKH, 1 00 UX aBTOpPaXx.

CopepxxarenpHO-MeTOIMYecKasi TMHUA «MHOXKECTBA M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eCKOW JIOTMKHU. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEeMATUKU
U Tpe[iaraioT Hambosiee YHUBEPCAIBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHMU CBS3BIBAIOT pa3Hble MaTeMaTHUYECKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe 1enoe. [losTomMy BaxkHO [aTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKHU U MCIIOJIb30BATh €0 ISl BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHHMI M CIIEIOBAHHE OMNpPECIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4arouxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuiI, POPMUPYET HABBIKH KPUTHUECCKOTO MBIIIICHHS.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTEMaTHYECKOTO aHAIHM3a
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYE€CKOTO MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIENEeH peabHBIX
CUTyalluii, HCCIENOBAaHUS DJTUX MOJENIEH C MOMOIIBI0 ammapara ainredopsl u
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTpaMMBbI, IIOCKOJIBKY BECh MaTepuall
y4eOHOro Kypca HIMPOKO HMCIIOJIB3YeTCs I pelieHusl MpUKIaaHbX 3anad. [lpu
pEIICHUH  pEAbHbIX  MPAKTUYECKUX  3ajad  oOydJarouiuecs  pa3BUBAIOT
HAOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
UCIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JlestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS TNPUKIAJHBIX 3a7a4
OpraHu3yeTcs B Ipolecce U3YUeHHs BCeX TeM y4eOHOro Kypca «Anredpa u Havaa
MaTEeMaTHYECKOTO aHATTu3ay.

Ha wu3yueHune yuyeOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJAEPXKXAHUE OBYUYEHUA
10 KJTACC

Yucia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSITUYHBIC JPOOH, IPOIICHTHI,
OeckoHeuHble nepuoanueckue npoou. [IpumeHeHue apoOel W MPOIICHTOB ISt
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciell 3HAHUM U PeabHOM KU3HU.

JlelictBuTenbHble yucia. PanuoHanbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCia U €ro cBoicTBa. [IpubnmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUM.

Crenenr ¢ menbpIM  mnokaszateneM. bmaom Hrerorona. Mcmonp3oBanme
noAXosend (GopMbl 3aMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajabHON CTEIICHH M €T0 CBOMCTRA.

CreneHb C palMOHAJIBHBIM IOKa3zaTeleM H €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHbIE W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHNS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIbHBIC YpaBHEHMSI M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/JIbI PEIICHUS 1IEBbIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUN U
HEpPaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOrO4JIeH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
kodpdunmuenramu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAKEHUN, COACPIKAIIMX CTETICHH U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue yYpaBHEHUHL. OcHOBHBIC METO/IbI pereHus

JorapupMUYECKUX YpaBHEHHI.



OcHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TpUroHoOMETpUYECKUX YPAaBHEHUM.

Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. MarTpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHui. Onpenenurens MaTpULbl 2X2, €ro TreOMETPUYECKHN CMBICI H
CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHUS, IPUMECHEHHUE ONPEICIUTENS Uil PEILICHMS
CUCTEMBbl JIMHEWHBIX ypaBHEHUM. PelleHne nNpuUKIagHbIX 3a4ad C IMOMOUIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lccinepoBanume TMOCTPOEHHOM MOJENU C
IIOMOILBIO MaTPHUILL U OIPEIEITUTEIICH.

[IocTpoeHne MaTeMaTHYeCKUX MOJENIEH peallbHOM CUTYyallMM C IOMOILBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
KU3HH.

DOyHKUMH U TPaPuKHn

OyHkius, crnocodbl 3amaHus (QyHkiuu. B3aumHO o00partHbIe (QYHKIUU.
Komno3zummss @yukuuii. I'papuk  QyHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpaguKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkmum.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepuonnyeckue
¢ysnkun. IlpomMexxyTku MOHOTOHHOCTH (PYHKUMH. MaKCUMyMbl U MUHUMYMBbI
¢dbyukiuu. Haubonbinee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JpOOHO-IMHEWHasT (PYHKUIMU. DIEeMEHTapHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHasi (pyHKLMS C HATYypaJIbHBIM U II€JIbIM NoKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOpHS N-OM CTENEHU Kak (YHKIMHA OOpaTHOM
CTENIEHU C HATYpaJbHBIM [MOKA3aTEJIEM.

[lokazaTenbHass W jorapupmuyeckas (yHKUUHU, UX CBOWCTBA U Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpaBHEHUH.

TpurosomeTpruyeckas OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCUMOCTH B peaJbHBIX MpoIeccax M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4eCKOro aHaJIM3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJlaHUs IIOCJIeqoBaTeIbHOCTEH. MeTox
MaTeMaTUYECKON MHIYKIWU. MOHOTOHHBIE u OTrpaHUYECHHbIC
nocyeoBaTebHOCTH. MCTOpUsT BOSHMKHOBEHUSI MAaTEMAaTHYECKOrO aHajiu3a Kak
aHalin3a OECKOHEUHO MAaJIbIX.

ApudmeTrnueckast 1 reoMeTpruecKas mporpeccur. beckoHeuHo yOpIBaromast
reomerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOILEH MeOMETPUUYECKON
IIPOrpeCCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOoCT. Yucino €. Popmyiia ClI0KHBIX
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MpOUEHTOB. VCronp30BaHWE MNPOrpecCHM I PELIEHHS PEabHBIX 3aJad
MPUKJIAJHOTO XapaAKTEpa.

HempepriBHbIe (GYHKIIMM W WX CBOWCTBA. TOYkHM paspbiBa. ACHMIITOTHI
rpadukoB ¢yHkuuid. CBoicTBa (GYHKIMNA HENPEpPHIBHBIX Ha OTpe3ke. MeToj
WHTEPBAJIOB JUIsl PELICHHS HEpaBEHCTB. l[IpuMeHEHWe CBOWCTB HEMPEPBIBHBIX
byHKIUMI 1715 penieHus 3a1a4.

[lepBas u BTOpast mponsBoaHbIe GyHKIHH. OnpeneneHne, reOMETPUIECKUNA U
(bu3MYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeNbHOU K TpaduKy (pyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBl,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIMU (PYHKITUH.

MHo:xecTBa M JIOTHKA

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

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTAa, CIEICTBHE,
JI0KAa3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHHUSI.

11 KVIACC

Yuciaa v BIYMCICHUA

Harypanbhbie u nenble yncna. [[pumeHeHne MpU3HAKOB JIEIMMOCTH LIEJIbIX
yycen, HauOonbIuid oOmuii aenutens (mamee — HOJl) m HamMmeHbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa s peneHus
3a/1a4 B LEJIBIX YHUCIIAX.

Kowmmnekcuble uucia. Anredpanueckass W TPUTOHOMETpHYECKass (POPMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApupMeTHYECKHE Omnepanuy C KOMIUIEKCHBIMU
yucinamu. M3o0pakeHHMEe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oli creneHu u3 KOMIUIEKCHOTO uucia. [I[pumenenue
KOMITJIEKCHBIX YMCET IS PEIICHHs (PU3UUECKUX U TEOMETPUUYECKUX 3a]1ad.

YpaBHeHMs U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTb YPAaBHEHWW W HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHbIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHMH C  TTOMOIIBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH. PernieHre TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTeNbHBIX U  JIOTApU()PMHUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.



OCHOBHBIE METOJIbl PELICHHS] CUCTEM M COBOKYIHOCTEH palMOHAJIBHBIX,
UPPALMOHATIbHBIX, TIOKA3aTEeIbHBIX U JJOTaPU(PMHUUECKUX YPaBHEHHIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumeHenne  ypaBHEHUMH, CHUCTEM W  HEPaBEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad U3 pa3IUuHbIX O0JIacTell HAayKu U peanbHOMN
JKA3HU, UHTEPIIPETALNS IOJYYEHHBIX PE3YyJIbTATOB.

DYyHKIUHN U TPAPUKH

I'paduk xommoszunuu GyHkIUA. ['eomerpuyueckue oOpa3bl ypaBHCHUH H
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOMCTBA U IPapUKH.

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

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPHU PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHaju3a

[IpumMeHeHne Mpou3BOAHON K UCCIEIOBAHUIO (DYHKUIHM HA MOHOTOHHOCTb H
sKcTpeMyMbl.  HaxokneHue  HamOonblIero M HAUMEHbBLIEro  3HauY€HUM
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIEero pElIEHUs B
NPUKIIAIHBIX 3a/Jadax, I ONPEACIIEHUS CKOPOCTH M YCKOPEHMS Ipouecca,
3aJIaHHOTO (HOPMYJION UK TpaduKoMm.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpa3Hbie
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEpBOOOPa3HBIX.

WNHurerpan. I'eomeTpuuecknii CMBICII VHTETpaJIa. Brruncnenue
onpenenéHHoro uHTerpana no popmyne Hetotona-Jleionua.

[IpumeHeHne uWHTErpaja s HAXOXKICHUS IUIOMAAECH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE PEATbHBIX TMPOLECCOB C TMNOMOLIBI  AU(depeHIInaIbHbIX
YPaBHEHU.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJIT'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA O00yUYaOIIETOCs KaK aKTUBHOTO |
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS Pa3IMUHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOrO oOIIecTBa (BBIOOPHI, ONPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU U HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBOKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOILIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTE€MaTHUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJa4, PEIICHUH, pacCyXIEHHIH, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MAaTeMAaTHUYeCKHEe 3HAaHUA B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM A€ TEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM — C
MaTeMaTUKOW W €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
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Oynymeir mnpodeccnr W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4y MaTeMaTHYECKON HalpaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJbTYPhl, TIOHUMAHWE BIMSHHUS
COIMATBHO-I)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON U COIUATBLHOM
CpeIbl, 0OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX POoOJieM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTEeMAaTHYeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY’Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH Cpe/ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKHW U OOIICCTBEHHOM  IPAKTUKH, TOHHUMaHUE
MaTEeMaTHYeCKOH HayKd Kak cdepbl UYeIOBEUYECKOW ESITCIBHOCTH, ITAarloB €€
pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS IIUBUJIW3AINMH, OBJAJACHHE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOH Kak CPEJACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIICCTBIIATh IPOEKTHYIO M HCCIEI0BATEIbCKYIO JESATEIbHOCTD
WHJWBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEPCAIbHbIC Y4eOHbIE AeiCTBUA

ba3oBble Jornueckue aeiicTBUs:

BBIIBIIT M XAPaKTEPHU30BaTh CYIIECTBEHHBIE NPHU3HAKM MaTEMaTUYECKHUX
OOBEKTOB, TOHATHUN, OTHOUIEHMH MEXIy TMOHATUAMH, (HOpPMYIHpPOBAThH
OIpeEeNeHHs MOHATUNA, YCTAHABIMBATh CYLIIECTBEHHBIN NMPU3HAK KiacCU(UKaAIUY,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U NHPeoOpa3oBBIBaTh  CYXKICHHS:
yTBEpAUTENIbHbIE U OTPULIATENbHBIE, €IUHUYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBIABJISITH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSAX, Mpeiaratb KpUTEpUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JienaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

IIPOBOJAUTH CAMOCTOATENIBHO J0KA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKIEHUS U BBIBOJIbI;
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BbIOMpaTh cmoco0 pelmieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BapMAHTOB  pEUICHHs, BbIOMpaTh HamOoJee MOAXOMAUIMH ¢  y4EToM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Ba3zoBnle ucciiegoBarejbcKue 1eHCTBUA:

UCTIOJIb30BaTh BOMPOCH KaK HCCIENOBATENbCKUIA HMHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MPoOJIeMy,
yCTaHaBIMBaTh MUCKOMOE W JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3UIINIO0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHMPOBAHHBIM SKCIIEPUMEHT, UCCIIEIOBAaHUE
110 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOro 00bEKTa, SBJICHHUS, MpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENIFHO (POpPMyYIHpPOBaTH OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OpOBEAEHHOIO  HAONIONECHHUSA, HWCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOIlecca, a TaKkKe BBIABUTATD
MPE/IOIOKEHNS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ unpopmaumeii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOIPOC U JUIsl pelICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMyITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMH  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOIO TOYKY 3PEHHS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, aBaTh IOSCHEHUS II0 XOAY PELICHMs 3aJauH,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYX IAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapy»XKMBaTh Pa3IMuUEe U CXOACTBO IMO3UIMUH, B KOPPEKTHOH ¢opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;
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IIPEACTABIATh PE3YJbTAThl PELICHUs 33a4i, SKCIIEPUMEHTA, UCCIEAOBAHNUS,
IPOEKTa, CaMOCTOSATENIbHO BBIOMpPATh (OpMaT BBICTYIUIEHHA C Y4YETOM 3ajad
NPE3EHTALUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbIe YHHBeEpPCAJbHbIE Y4eOHbIE JelCTBUS

Camoopranuzanms:

COCTABJISITH IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEIBLHON  pedyieKCMM KaK  OCO3HAHMS
COBEPILIAEMbIX JIEUCTBUI U MBICIHMTENbHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIIAJIECTh
crioco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPelIeHHUs
MaTeMaTUYECKOM 3aa4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IIPH PEHICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OMMUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JOCTIDKCHHSI YU HEIOCTHIKCHUS PE3YJIbTaTOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEJILHOCTD:

MOHUMATh M MCIIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh IeJib COBMECTHOU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacrpeneisiTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M pe3yJdbTaT padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOMIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCyXneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UIEHAMHU KOMAaHIbI, OIICHHBATh
KauyeCTBO CBOETO BKJAJa B OOIIMH MPOAYKT MO KPHUTEPUIM, CHOPMYITHMPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce 0OydYarOIIMICA TOJYYUT CIICAYIOIINE
NpeAMETHbIE Pe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4EOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTrO aHAIU3a»:

13



Yuciia 1 BBIYMCTICHASA:

cBOOOJHO OIEpPUPOBaTh MOHATUSAMU: PAIMOHATBHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TPOIEHTHI, HWPPANMOHATBFHOE YHCIO, MHOXECTBA
paLMOHANBHBIX U ICUCTBUTENIBHBIX YHCEI, MOLYJIb JEHCTBUTEIBLHOTO YHCIIA;

OPUMEHATHh JpOOM W MPOLEHTHl I PELICHUS MNPUKIAJHBIX 3a7ad W3
Pa3JINYHBIX OTPACIEH 3HAHUW U PEaJIbHOM KU3HU;

NPUMEHSATH MPUONMKEHHBIE BBIYMCIICHUS, TpaBUila OKPYTJICHUS, IPUKUIKY H
OLICHKY pe3yJbTaTa BBIYHCIICHUN;

CBOOOIHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIAILYI0 (POPMY 3allUCU IEHCTBUTENBHBIX YNCEN JJIS PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

cBOOOIHO OIEpPUPOBaTh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOOJHO OIEPUPOBATH MOHATUAMM: JIOTapu(M YHKcha, ACCATUYHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHT€HC
YHUCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATHUAMU: APKCHHYC, APKKOCUHYC W apKTAaHI'€HC YUCIOBOIO
apryMeHTA.

YpaBHeHHS U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATH MOHATUAMM: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHMS-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh pPa3IMYHblE METOJbl PEIICHUS PALUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPUMEHSATh METOJ HWHTEPBAJIOB JMJIA PELICHUs
HEPABEHCTB;

cBOOOIHO OMNEpUpPOBaTh MOHATHUSMU: MHOTOWIEH OT OJHOM INEepeMEeHHOH,
MHOTOYJI€H ¢ IedbiMH KO3 (dULIUEeHTaMH, KOPHM MHOTOYJIeHa, HIPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISl pELIEHUs 3a/1ay4;

CBOOOJHO ONEPUPOBATH TMOHATUSIMHU: CHUCTEMAa JIMHEWHBIX ypaBHEHUH,
MaTpuLa, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro TEOMETPUYECKUI CMBICI,
MCIIOJIB30BaTh CBOMCTBA ONpENEeNuTeNss 2 X 2 I BBIYMCIICHHS €r0 3Ha4yeHus,
IIPUMEHSTh ONPENCIIUTENN Ui PEUIEHUS CHUCTEMbl JIMHEHMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEANBHBIE CUTYAIIMU C TTOMOIIBK CUCTEMBI JUHEUHBIX YPABHECHH,
MCCIIEA0BAaTh IIOCTPOCHHBIE MOJEIH C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEN,
MHTEPHPETUPOBATH MIOJYUYECHHBIN PE3yJIbTaT;

WCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMs
BBIPAKECHUN;
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BBITMOJIHATH MpeoOpa30BaHMsl YUCIOBBIX BHIPAKEHUHN, COJEPIKAIINX CTETICHU C
parroHaIbHBIM TTOKa3aTeNeM;

UCIIOJIb30BaTh CBOICTBa norapumMoB TUIS npeodpazoBaHus
Jgorapu(MUYECKUX BbIPAKECHUI;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: HUppAIMOHANIbHBIC, IMOKa3aTeJbHbIC U
JorapuMHuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C TTOMOIIbIO PABHOCHIIbHBIX
MIEPEXO0/I0B HJIM OCYIIECTBIISISI IPOBEPKY KOPHENA;

MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIbI ISl MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

CBOOOJTHO OMEPUPOBATH IMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPABHEHU;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDOKEHUS, YpPAaBHEHMS, HEPaBEHCTBA IO YCIOBUIO 3a/aud, HCCIEI0BATh
MOCTPOCHHBIE MOJICTTU C MCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKkuuU U rpapuku:

CBOOOJIHO ONEpPUPOBATh MOHATUAMU: (PYHKIIUS, CIIOCOOBI 3a1aHus (PYHKIUH,
B3aMMHO O0OpaTHble (QYHKIUU, KOoMMO3UIMs GYyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB (PyHKITHI;

CBOOOHO OIEpPHPOBATh MOHATUSAMHU: 00JACTh OMPEACICHHUS W MHOKECTBO
3HaUYeHUN (DYHKIMH, HYJIH QYHKITAN, IPOMEXYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJTHO OIMEpUpPOBaTh TMOHATUSMU: YETHBIE U HEUETHbIE (DYHKIIHH,
nepuonyeckue (PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaYeHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOHO OMEpPUPOBATh MOHATUSAMU: CTENIEHHAs (YHKIUS C HATYPaTbHBIM U
HEeIbIM TIOKa3zareneM, rpaguk CTeneHHOW (YHKIHUU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHS N-OW CTENEeHH Kak (DYHKIMH OOpaTHOM CTENEeHH C
HaTypaJIbHBIM ITOKa3aTeleM;

ONEPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U JAPOOHO-JIHHEWHas
(GYHKITUH, BBITIONHATH dJIEMEHTApPHOE MCCIEA0BAHNE U IIOCTPOCHUE UX TPapUKOB;

CBOOOJTHO ONEPUPOBATH TMOHATUSMU: TOKa3aTelibHAas U JorapupmMuyeckas
GbyHKIUHA, UX CBOMCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHHUI;

cBOOOIHO OMEpUPOBATh TOHATHUSAMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTD,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIMI YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh Trpaduku (YHKIMA i1 WCCIIENOBAHUS TIPOIECCOB M
3aBUCUMOCTEH TIPH PENICHUH 3a/lad U3 APYTUX y4eOHBIX MPEIMETOB U PEabHOMN
KU3HH, BBIpAXaTh (HOpMyJIaMH 3aBUCIMOCTH MEXy BETUIMHAMU;
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Hauyaja MmaTeMaTH4YeCKOIo aHaJIM3a:

CBOOOJHO OMEpUPOBATH TOHATHIMU: apu(PMeTHUecKass W TeOMEeTpUYECKas
nporpeccusi, 06CKOHEYHO yOBIBaIOIasi reOMeTprUUecKasi porpeccusi, TMHEUHBIA U
AKCTIOHEHITMAJILHBIA POCT, (hOpMyJia CIIOKHBIX MPOILIEHTOB, UMETh MPEICTABICHUE
0 KOHCTaHTE;

WCIMOJIb30BaTh MNPOTPECCUU I PEUICHHS PEANbHBIX 3a4ad IMPUKIATHOIO
Xapakrepa;

CBOOOJIHO OIEPHUPOBATH MOHITUSIMHU: TTOCIIEI0BATEIILHOCTh, CITIOCOOBI 3aJaHuUs
MOCJICIOBATEILHOCTEM, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIEIOBATEIBLHOCTH,
MIOHUMAaTh OCHOBBI 3apOXKJICHUA MATEMAaTHYECKOrO aHajdu3a Kak aHaju3a
OECKOHEUHO MAaJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPhIBHBIC (YHKIIUU, TOUYKH
paspsbiBa rpaduka GyHKIIMHA, ACUMIITOTHI rpaduka QyHKIINY;

CBOOOJIHO OIIEpUpPOBaTh MOHATHEM: (QYHKIIMS, HENpepbhiBHAS Ha OTPE3Ke,
MPUMEHSITH CBOMCTBA HEMPEPHIBHBIX (PYHKIIUMA 7151 pEIICHUS 3a]1a4;

CBOOOJIHO OIEpUPOBATH TMOHITUSMH: TIepBasi M BTOpas MPOU3BOIHbBIC
(GyHKUMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIUUCJISITH MIPOM3BOJHBIC CYMMBI, MPOU3BEACHHUS, YaCTHOTO U KOMITO3UIIUU
NBYX (OYHKITUH, 3HATh MPOU3BOHBIC JIEMEHTAPHBIX (DYHKITHIA,

UCIIOJIB30BaTh TE€OMETPUUECKUUA U (U3UYECKUI CMBICI MPOU3BOJHON ISt
pelIeHus 3a1ay.

MHoKecTBa U JIOTHKA:

CBOOOJIHO  OINEpUpPOBATh  IOHATHUSIMHU: MHOXKECTBO, OIEpallid  Haj
MHOKECTBAMU;

HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjisl ONUCAHUS PeaTbHbBIX
MIPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 IPYyTUX y4eOHBIX MPEIMETOB;

CBOOOJIHO OIIEPHUPOBATh IOHATHSAMHU: OIpeeieHue, TeopeMa, ypaBHEHHE-
CJICICTBHE, CBOMCTBO MAaTEMAaTHYECKOTO 00BEKTA, I0KA3aTeIbCTBO, PABHOCHUIILHBIE
YPaBHEHHUS U HEPABEHCTRBA.

K koniy ob0yuenuss B 11 kJjacce 0OydyarOIIMICA TOJYYUT CIICAYIOIINE
MpeAMETHbIE PEe3yIbTaThl MO OTJEJIbHBIM TeMaM paboueil MporpamMmbl yu4eOHOTO
Kypca «Anrebpa 1 Hauaja MaTeMaTHICCKOTO aHAIH3ay:

Yucjia ¥ BBIYMCJICHUSA:

CBOOOJIHO OMNEPUPOBATh TMOHATUSAMH: HaTypajJbHOE U IEJI0€ YHUCIIO,
MHOKECTBA HATYPAJIBbHBIX W IEIbIX YUCEI, UCIOJIb30BATh MPU3HAKU JECITUMOCTH
uenbix yucen, HOJ u HOK naTypalibHBIX 4Mcen JJsl pelieHus 3a7a4, IPUMEHSITh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJIYJIO, 3alKChIBAThH
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX TO3UIMOHHBIX CUCTEMAX CUHCIICHUS,
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CBOOOJIHO OMEpPUPOBATH TMOHATHUSAMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandeckon u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKHE ONepali ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOMN TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHSIMH: HPPALMOHAIBHBIE, MOKAa3aTEIbHbIE W
Jorapu(MUUECKUe HEpPAaBEHCTBA, HAXOAUTh WX PEUICHUS C  IOMOIIBIO
PaBHOCHWJIbHBIX MTEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEM TMpH pEUIEHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HEoOXOoAuMble (GOpPMYNBl ISl  PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEpHUPOBATh MOHATHAMH: CUCTEMAa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAllMOHAIBHBIX, HPPALMOHAJIBHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

peuars paloOHaJIbHbIE, VppalUOHAIBHBIE, [I0Ka3aTeJbHbIE,
gorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
COJZIeprKallle MOYJIM U TapaMeTPhl;

IPUMEHSATH TpaduuecKre METOAbI JJI PEIICHUs YPaBHEHUI U HEPABEHCTB, a
TaKXK€ 3a71a4 C [MapameTpaMu;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 3aJ1a4H,
UCCJIEIOBATh IOCTPOEHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara aireopsl,
WHTEPIIPETUPOBATH IMOJYUYECHHBIN pPE3yJIbTarT.

DYyHKIUHN U TPAPUKHU:

CTpPOUTHh TpadUKU KOMMIO3UIMU (QYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
UCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHMH W  HEPABEHCTB HA
KOOPJUHATHOM TJIOCKOCTH;

CBOOOIHO  OMNEpUpPOBaTh MOHATUSAMHU: TpadUKH TPUTOHOMETPUUECKHUX
dynxmi;

OPUMEHATh (QYHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAaHUSA pPEaIbHbBIX
ITPOLIECCOB.

Havasa maTeMaTH4eCKOro aHaju3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUISl UCCIIEI0BaHUs (DYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

17



HaXOAUTh HauOoJbllee U HANMEHbIIee 3HaUCHUsI (PYHKIIMN HENPEPHIBHON Ha
OTpE3KE;

UCIIOJIB30BaTh IPOU3BOJHYIO JUJISl HAXOXKJICHHUS HAWIY4ylIero peuieHus B
OPUKJIAJHBIX, B TOM 4HCI€ COLMAJIbHO-JKOHOMHYECKHX, 3ajayax, i
OINIpPENENICHUS] CKOPOCTH U YCKOPEHHUsS Ipolecca, 3aJaHHOro (QopMysod WuiH
rpaduxom;

cBOOOZIHO OMEpUPOBATh MOHATUSAMHU: TEpPBOOOpa3Has, ONpeACTEHHBIN
UHTETpaJl, HAXOJWUTh NEPBOOOpa3HbIE AIIEMEHTApHBIX (YHKUMNH M BBIYUCIATH
uHTerpai no popmysne Herotona-JIeitonuna;

HaXOAUTh IJIOLIAAH IUIOCKUX (QUTYp U OOBEMBI TEN ¢ TOMOLIbIO UHTETpaIa;

UMETh TPEACTABICHUE O MATEMaTUYECKOM MOJCIUPOBAHUM HA NpPUMEpE
coctaBieHus TudpepeHnaIbHbIX ypaBHEHUH;

pemaTh NMPUKIAAHBIE 33Ja4, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOIO H
($uU3NYECKOT0 XapaKkTepa, CpeCTBAMU MAaTEMAaTUYECKOTO aHaIN3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacos JIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
n/n NPOrpamMMmbl Bcero Kontpoapupie  Ipaxruteckue o0pa3oBaTe/bHbIEC
padoThI padoThI pecypesI
MHOXECTBO 1€HCTBUTEIIBHBIX YACEIL.
| MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI TMHEHHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 2 |
LIEJIBIM ITOKa3aTeIeM
3 Apudmernueckuit KOpeHb N-0i CTENEHH. 15 |
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
Jlorapudmuueckue ypaBHEHHS
6 Tpuronomerpruyeckue BolpakeHUs U 2 1
ypaBHEHUS
ITocnenoBaTeaIbHOCTH U IIPOIPECCUH 10 1
HenpepriBabie pyukiuu. [IponsBoanas 20 1
9 [ToBTOpeHme, 06001IeHNE, CCTEMaTH3aIlUs 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 136 10 0
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11 KJIACC

KonuyecTBo yacos JIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
n/n NPOrpamMmbl Bcero Kontpoapirie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
| HccnenoBanue GyHKIHA ¢ TOMOIIIBIO 2 !
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUYECKUX (HYHKIIHH. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanbHble, OKa3aTeIbHbIE U 24 |
norapuMUIECKHE HEPABCHCTBA
5 KommiekcHbie uucna 10 1
6 HarypanbHble u 1ienble ynucna 10 1
Cucremsl paluOHAIbHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapaMmeTpamu 16 1
9 [ToBTOpeHmEe, 0000IIEHNE, CHCTEMATH3 AT 16 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara udposBbie
n/n Tema ypoka Bcero Koutpoapupie  IMpaxrueckue fll3y'{eﬂml :)Iﬁl;l)aI;OBaTeﬂbele
padoThI padoThI pecypes:
| [[MHOXeCTBO, Onepaiii HaJl MHOYKECTBAMHU |
Y UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpruMeHeHne TeOpEeTUKO-MHOKECTBEHHOTO |
arnapara i peueHus 3aaqy
Panmonaneubie yncia. OOBIKHOBEHHBIC U
4 JECSTUYHbIE TPOOH, IPOLIEHTHI, 1
OeCKOHEUYHBIE IEPUOANYECKHUE TPOOH
Parmmonansapie unciaa. OOBIKHOBEHHBIC U
5 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
OECKOHEUYHBIE MTEPUONUECKHUE TPOOH
6 [Tpumenenue apobeli U MPOIECHTOB IS |
pelIeHs TPUKIaJHbIX 3a7a4
7 [Tpumenenue apobeli U MPOLEHTOB JIs |
pelIeHs TPUKIaJAHbIX 3a7a4
2 JleicTBuTenbpHbIE ynciia. PaimonanbHbIC U 1
HPpAIMOHATILHBIE YHCIIa
9 ApudmeTndeckue oneparuu C |
JIEUCTBUTEIbHBIMHU YU CIIAMHU
10 Monyib 1eMCTBUTEIBHOTO YUCa U €ro 1
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11

CBOMCTBA

[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTObI pCIICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METO/IbI PELICHHUS LIEbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUH U
HEPaBEHCTB

MHorowwieHsl OT OJHON NEPEMEHHOM.
Jlenenne MHOro4JIeHa Ha MHOTOUJIEH C
ocratkoM. Teopema besy

16

MHorouseHsbI ¢ 1eabIMU KO3 hUIIMeHTaMHU.
Teopema Buera

17
18

Pemenue cucreM IMHENHBIX ypaBHEHUI

Pemenue cucreM JIMHENHBIX ypaBHEHUI

19

Marpuiia cucteMbl TUHEMHBIX YPaBHEHUH.
Onpenennurens MaTpULbl 2X2, €r0
T€OMETPHUUYECKHI CMBICIT Y CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

20

Onpenenurens MaTpulel 2X2, ero
T€OMETPHUUYECKHI CMBICIT Y CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

21

[IpuMeHeHue onpenenuTens A peLeHus

22




22

CHCTEMBbI JINHEHHBIX YPaBHEHUN

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHUN

23

24

25

Pemenue npuknaaHbIX 3a1a4 ¢ IOMOIIbIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KoHnTtposbHas padota: "PanronanbHbie
yYpaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JUHEHHBIX ypaBHEHUN"

OyHKIMS, CIOCOOBI 3a/1aHus QYHKIUH.

B3aumno obpatHbie pynkiuu. Kommnosunus

byHKIMi

26

I'paduk dpyHkumu. DnemeHTapHbIe
npeoOpazoBanus rpagukoB GyHKINUN

27

28

29

OO6nacTp onpenieneHuss 1 MHOKECTBO
3HaueHul Qpynkuuu. Hynu ¢pyHkmm.
[IpomexyTKH 3HaK OCTOSTHCTBA

YérHble 1 HeUETHBIE QYHKIINU.
[Tepuonuueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIUU

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

30

Jlunelinas, kBagpaTudHas u JpoOHO-
TuHeHas QyHKuun

31

DNEMEHTApHOE UCCIIEI0OBAaHUE U
nocTpoeHue rpaduKoB ATUX QYHKIUN

32

DJIeMEHTapHOE UCCIIEJOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH
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CreneHn ¢ LIETBIM ITOKa3aTeeM. buaom

33 Herorona

34 Crenens C 1esbIM IOKa3zareneM. buaom
HeroTona
Crenennast GyHKIHUS C HATYPAJIbHBIM

35 LeNIbIM NoKa3aTeneM. E€ cBoiicTBa u
rpaduk

36 KonTtponpnast padora: "CreneHnas
¢ynkuus. E€ coiicTBa u rpapux”

17 ApudmeTndecknii KOpeHb HaTypaJIbHOM
CTEIIEHU U ero CBOMCTBA

38 Apudmerndecknii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

39 [TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUH,
COJIepKalINX CTENEHU U KOPHU

40 [TpeoOpa3oBaHuUs YUCIIOBBIX BBIPAXKEHUH,
COJIEpKalINX CTENEHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHUIH,
COJIepKalINX CTENEHU U KOPHU
Wppaunonanbubie ypaBHeHUs. OCHOBHBIE

42 METO/IbI PELIECHUS UPPALMOHAIBHBIX
ypaBHEHUU
Wppaunonanbubie ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
yYpaBHEHUU
UppanmonansHble ypaBHeHUs. OCHOBHBIE

44 METO/BbI PELICHUS UPPALUMOHAIBHBIX

ypaBHEHUI
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PaBHOCHIEHEIC NNEPEXO0bl B pCICHUA

s UPPALMOHATIbHBIX YPABHEHUM

46 PaBHOCWIIBHBIE ITEPEXOABI B PELICHUH
UPPALMOHAIIbHBIX YPABHEHUM

A7 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
UPPALMOHATIbHBIX YPABHEHUM

43 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUU
UPpaLMOHATIbHBIX YPABHEHUM
CaoiicTBa U rpaduK KOpHS N-Oi CTEICHH

49 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM I10Ka3aTeleM
CoiicTBa u rpaduk KOpHS N-0if CTENEHN

50 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM I10Ka3aTeleM
KonTponbHas pabora: "CBoiicTBa 1 rpaduk

51 KOpHS n-oM creneHu. MppannoHansHbie
ypaBHEeHHUA"

59 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
e€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNEeM U
€€ CBOICTBA

54 CreneHb ¢ pallMOHAIBLHBIM MTOKA3aTeNeM U
€€ CBOICTBA

55 [Toxa3zatenbHast pyHKIMS, €€ cBOICTBA U
rpadux

56 Hcnonws3oBanue rpadpuka QyHKIUN AJIs

peLIcCHUs ypaBHEHU I
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Hcnons3oBanue rpadpuka QyHKIUN A5

57 . 1
peleHus ypaBHEHHMA
[Toka3zarenbHble ypaBHEHMs. OCHOBHBIE

58 METO/IbI PEIICHUS TOKA3aTEeIbHBIX 1
YpaBHEHUN
[loka3arenbHble ypaBHeHUs. OCHOBHBIE

59 METO/Ibl PEILIEHNUS TOKa3aTEIbHbBIX 1
YpaBHEHUU
[loka3arenbHble ypaBHEeHUsA. OCHOBHbIE

60 METO/Ibl PEIICHUSI TOKA3aTeIbHbIX 1
YpaBHEHUN

61 KoHntposbnas padora: "[lokazaTenpHas |
¢ynknus. [TokazarensHbie ypaBHeHus"

62 Jlorapudm uymncna. CoiicTBa jJorapudpma 1

63 Jlorapudm yucna. CoiicTBa iorapugpma 1

64 Jlorapudwm yucna. CoiicTa norapudpma 1

65 €CATUYHBIC U HATYpaJIbHBIC JIOTApU(MBI 1

y

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

67 [IpeoOpazoBanne BEIpaXKEHHIA, COACPIKAIIIX !
aorapudmbl

68 [IpeoOpazoBanue BEIpaKEHUA, COACPIKALINX |
aorapudmbl

69 [IpeoOpazoBanue BEIpaKEHUA, COACPIKALLINX |
Jorapupmbl

70 Jlorapudmmueckas pyHKUUA, €€ CBOWCTBA U 1
rpaduk

71 Jlorapugmuueckas pyHKIuUs, €€ CBOWCTBA U 1
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rpadguk
Hcnonp3oBanue rpaduka QyHKINH 115

72 pelieHusi ypaBHEHUM

7 Wcnonb3oBanue rpaibmca byHKUINN 1715
pelIeHNs ypaBHEHUI
Jlorapudmuaeckue ypaBHeHus1. OCHOBHBIC

74 METO/IbI PEIICHUS JOTapu(PMUUECKUX
ypaBHEHU U
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/IbI PEIICHUs JOrapu(HMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBaeHus. OCHOBHBIE

76 METO/BI pEIICHUS JIoTapu(HPMUIECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
norapu(MUUECKUX YpaBHEHUN

73 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
Jorapu(pMHUUECKUX ypaBHEHUH

79 KonTponsnas pabora: "Jlorapudmuueckas
¢ynkuus. Jlorapupmuueckne ypaBHeHuUs"

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

31 CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC
YKCIIOBOTO apryMeHTa

20 ApKCUHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCUHYC U apKTaHT'€HC
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YHUCIOBOI'O aprymEcHTa

TpuronomeTrpuueckas OKpyKHOCTb,

84 OnpeaeieHue TPUTOHOMETPUYECKHUX 1
(YHKLUH YUCIOBOIO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

85 OnpeieTICHUE TPUTOHOMETPUUECKHUX 1
(GYHKIUI 9UCIIOBOTO apryMEeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX |
BBIpaXEHUI

01 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAKECHUI

90 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX |
BBIPAKECHUI

93 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX |
BBIpaXEHUI

94 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUN 1

95 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

96 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUN 1

97 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

98 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUN 1

99 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

100 Pelnienne TpUroHOMETPUYECKUX YpaBHEHUH 1
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KonTponbhas pabota:

101 "TpUTrOHOMETPUUYECKUE BBIPAKEHUS U
TPUTOHOMETPUUECKHUE ypaBHEHUS"
[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUS

102 rocjienoBareibHocTel. Meton
MaTeMaTU4eCKOW NHIYKLIUH
MOHOTOHHBIE U OTPAaHUYEHHBIE

103 nocjeaoBaTeabHOCTH. VicTopus aHanu3a
OECKOHEYHO MaJIbIX

104 Apudmerndeckast mporpeccus

105 ['eomeTpuyeckas nporpeccus

106 beckoHeuyHO yObIBaroI1asi reOMETpUIecKast
nporpeccust

107 CymMa 6eckOHEeUHO yObIBaroIei
FeOMETPUUECKOMN MPOTrPECCUH

108 JIMHENHBIN U DKCIIOHEHIMAIIBHBIN POCT.
Yucno e. Dopmyna cI0KHBIX IPOLEHTOB

109 JIMHENHBIN U SKCIOHEHIMAIIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLUEHTOB

110 Hcnonp30Banne Nporpeccuu s peleHust
peaIbHBIX 3a/1a4 MPUKJIIAJHOTO XapaKTepa

11 KonTtponbHas pabora:
"ITocenoBarenbHOCTH U Mporpeccun”

112 HenpeppiBHble GyHKIIUN 1 UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI IrpadUKOB
byHKIII

114 CgoiicTBa (GYHKIIMIA HEPEPHIBHBIX Ha
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OTpe3Ke

CoiicTBa (hyHKIMI HEPEPHIBHBIX HA

115
oTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

17 Meton uHTEpBAJIOB JUIsl PELLICHUS
HEPaBEHCTB

118 MeTto1 MUHTEPBAJIOB JUIsl pELICHUS
HEPaBEHCTB

119 [IprMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIUH 715 pereHust 3a1a4

120 [TprMeHeHHEe CBONCTB HEMPEPBHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

121 [lepBas u BTOpast Npou3BOAHBIE PYHKIIMH

122 Omnpenenenue, reOMETPUYECKUN CMBICI
IIPOU3BOTHON

123 Onpez[eﬂeHI/Ive, (bu3MYECKUN CMBICT
IIPOU3BOJHON

124 VYpaBHeHMEe KacaTeabHOU K rpaduky
byHKIUA

125 YpaBHeHUe KacaTebHOU K TpapuKy
byHKIUA

126 [Ipou3sBoaHbIE IIeMEHTAPHBIX (HYHKIUN

127 [Tpou3BoHBIE AJIEMEHTAPHBIX (PYHKINH

128 [IpousBonHas CyMMbI, IPOU3BEACHMS,
YaCTHOTO ¥ KOMITO3UIIMH (DYHKIIMNA

129 [Ipon3BoHast CyMMBI, TPOU3BEICHHUS,
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YaCTHOTO ¥ KOMIO3UIIUU (DYHKITHI

[IpounsBoiHas CyMMBI, IPOU3BEACHMUS,

130 YaCTHOTO ¥ KOMIIO3ULIUU (HYHKIUI

131 KonTtponsHas padora: "[IponsBoanas”

132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHui: "YpaBHeHus"

133 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS
3HaHui: "OyHkiun"

134 HroroBast kKoHTpoIbHAs paboTa

135 Hroroas xonTpoapHas padbora

136 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie

o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Mpon3BOIHOM K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

[Ipumenenne npou3BOIHON K
WCCIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
[Ipumenenne npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
UCCIIeIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
uccaeaoBaHuio GpyHKIUI Ha
MOHOTOHHOCTb U SKCTPEMYMBI

Haxoxnaenue HaHOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON

(GbyHKIIMH Ha OTpe3Ke

Haxoxneaue HauOoJIbILIErO U

32




HAaMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM
(GyHKIMU Ha OTpE3Ke

Haxoxxnenrne HanOoIIbIIero u
HAMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM
(GyHKIIMH Ha OTpE3Ke

10

Haxoxneaue HauOoJIbLIErO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

11

12

13

14

Haxoxnenue HauOOJIBIIErO U
HAaWMEHBIIIETO 3HAYCHUS HETPEePHIBHON
(GyHKINU Ha OTpE3Ke

Haxoxxaenue HanOoJIbIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHON
(GyHKIIMM Ha OTpe3Ke

[Ipumenenne nponu3BOIHOM IS
HAaXO0XJICHUS HAaUJTy4IlIEero peleHus B
MPUKIaAHBIX 3a7a4ax

[IpuMeHeHne npou3BOJHON JUIs
HaXO0XJACHUS HaWIY4IlEero peleHus B
MIPUKJIAIHBIX 3a7a4ax

15

[Tpumenenne npou3BOHOM IS
oTpeJIeJICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOTO (GOPMYIION UITH
rpaduKom

16

[Tpumenenne npou3BOHOM IS
oTpeJIeJICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOT0 (GOPMYIION UITH
rpadgukom
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17 Kommnosumus ¢pyHkmmii

18 Komnozunus GyHkimit

19 Kommnosumus Gyskmmi

20 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

)1 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJAMHATHOM INIOCKOCTH

2 Kontponbnas padota: "UccnenoBanue
(GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

7 IlepBooOpazHas, OCHOBHOE CBONCTBO
MepBOOOPA3HBIX

24 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIUA.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

)5 IlepBooOpazHbIe 1eMEHTAPHBIX (DYHKIUHA.
[IpaBuia HaX0XACHUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpudecKnii CMBICI
WHTErpana

7 Beruucnenue onpenenéHHoro HHTerpana
o gopmysne HoroTona-JleliOHuna

73 Brruncnenue onpenenéHHOro HHTerpaia
o gopmyne HeroTona-JleiiOnuma

79 [IpumeHneHue nHTerpaia g HaXOXACHUS
IoIaiel TUIOCKUX PUTYp

30 [IpumeHneHue nHTerpaia A HaXOXKACHUS
00BEMOB reOMETPUUECKHX TEJ

31 [Tpumeps! pemeHnit qudQepeHIraIbHbIX

YpaBHEHUH
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[Tpumeps permenuit nuddepeHImarIbHbIX

32 .
ypaBHEHHH
MatemaTtuueckoe MOJEIUPOBAHHE

33 pealbHBIX MPOIECCOB C MTOMOUIBIO
mudepeHIMaTbHBIX YPaBHCHUM

34 KonTponbnas pabora: "[lepBoobpasnas u
uHTerpan”

35 Tpuronomerpuieckue GyHKIUH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuyeckue QyHKINH, UX
CBOICTBA U TpaduKu

37 Tpuronomerpuieckue GyHKIUH, UX
CBOWCTBA U TpapuKu

18 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U TrpaduKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBA U TpaduKu
OT60p KOpHEHN TPUTOHOMETPUUECKUX

40 YPaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

41 YPaBHEHUH C TOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT00p KOpHEH TPUTOHOMETPUUYECKHUX

42 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH

13 OT100p KOpHEH TPUTOHOMETPUYECKHUX

YPaBHEHUH C IIOMOIIBIO
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TPUTOHOMETPHYECKON OKPY>KHOCTH

Pemrenne TpuroHoMeTpu4EeCKUX

44
HEpPaBEHCTB

45 Pemenue TpuroHoMeTpuuecKux
HEPABEHCTB

46 Perienue TpUroHoMeTpuUeCcKuX
HEpPaBEHCTB

47 Pemenue TpuroHoMeTpuuecKux
HEpPaBEHCTB
Konrpomnsnas padora: "['paduku

48 TPUTOHOMETPUUECKUX (PYHKIIHMM.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHbBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PELLIEHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcCHOBHBIE METO/BI PELICHUS
MIOKa3aTeIbHbIX HEPABEHCTB

57 OCHOBHBIE METOABI PELLIEHUS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OcCHOBHBIE METOBI PELICHUS
JorapupMHUUECKUX HEPABEHCTB

54 OcCHOBHBIE METOBI PELICHUS
Jorapu(MHUIECKUX HEPABEHCTB

55 OCHOBHBIE METOABI PELLIEHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/BI PELICHUS
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Jorapu(MUUECKUX HEPABEHCTB

OcHoBHBIC MCTOJbI pCHICHUS

37 UppalMOHATILHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PEILICHUS
UppaloOHATbHBIX HEPABEHCTB
59 OcHOBHbIE METOBI PELICHUS
UppallMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PETLICHUS
UppallMOHATILHBIX HEPABEHCTB
61 I'paduueckue METOIbI peLICHNUS
MppaMOHAIEHBIX YPaBHEHHH
& I'padmueckue MeToabl pemeHus
UppallMOHANIBHBIX YPaBHEHUI
63 I'paduueckue METOIBI pEeLICHUS
MoKa3aTeIbHbIX YPaBHEHUN
64 I'paduueckue METOIBI peLICHNUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peLIeHus
JorapupMHUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pEIICHUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue METOIBI peIICHHUS
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLIeHUs
68 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
YpaBHEHUH
69 I'padmueckue MeToabl pemeHus

37




70

MOKa3aTeIbHBIX U JorapupMuuecKux
YpaBHEHUU

I'padmyeckue MeToabl pemeHus

IIOKa3aTCJIbHBIX U JIOFapI/I(bMI/I‘IeCKI/IX
HCpPaBCHCTB

71

I'padmyeckue MeToAbI perieHUs
MOKAa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPaBCHCTB

72

73

74

75

KonTponbnas padora: "UppannonanbHele,

MoKa3aTeIbHbIE U JJorapudMudeckue
HepaBeHCTBa"

KommiekcHble uncna. Anrebpandeckas u
TPUTOHOMETpHYECKasi POPMBI 3arucu
KOMILIEKCHOTO YHCIIA

KommnnekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUEcKasi (pOPMBI 3anucu
KOMIIJIEKCHOTO YHUCIIa

Apudmerrueckue onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

76

77

78

Apudmerrueckue ornepaum ¢
KOMIIJIEKCHBIMHU YU CJIaMU
N300paskeHre KOMIUIEKCHBIX YMCell Ha
KOOP/AMHATHOH MJIOCKOCTH
N3o0pakeHne KOMIUJICKCHBIX YnCes Ha
KOOP/AMHATHOH MJIOCKOCTH

79

®opmyna Myaspa. Kopuu n-oit ctenenun
13 KOMIUJIEKCHOTO YHUCIIa

80

®opmyna Myaspa. Kopau n-oii crenenu
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N3 KOMIIICKCHOI'O 4HcCja

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CCJI OJIA

81 perieHust GU3NIECKUX U T€OMETPHUCCKHUX
3aa4y

2 Konrtponsnas padora: "KomriuiekcHbie
yucna"

83 HarypanbHble u nensle yucna

84 HarypanbHsle u nensie yucia

85 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LEJIbIX YUCEl

26 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

87 [IpuMeHeHne NpU3HAKOB ACTUMOCTH
nensix yucen: HOJl u HOK

28 [IpuMeHeHne NpU3HAKOB AEITUMOCTH
nensix yucen: HOJl u HOK

29 [IpuMeHeHne NpU3HAKOB AETUMOCTH
LEJIBIX YUCEJ: OCTATKH 110 MOJYJIIO

90 [IpuMeHeHne NPU3HAKOB ACTUMOCTH
LEJBIX YUCEJI: OCTATKH [0 MOIYJIIO
[IpuMeHeHne NpU3HAKOB AETUMOCTH

91 LEJIBIX YKCeN: anroput™ EBkinuaa mis
perieHus 3a/1a4 B IEbIX YHCIIax

9 KonrtponbHas pabdora: "Teopus memnbix
gucen"

93 CucreMa 1 COBOKYITHOCTh YPaBHEHUH.

PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-
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94

CIIeACTBUSA

Cucrema 1 COBOKYITHOCTh YpaBHEHUI.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEACTBUSA

95

96

97

98

OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U

COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHEHUI

OCHOBHBIE METO/Ibl PELIECHUS CUCTEM U
COBOKYITHOCTEN UPpPALMOHATIBHBIX
YpaBHEHUU

OCHOBHBIE METOBI PELIEHUS CUCTEM U
COBOKYIIHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U

COBOKYITHOCTEH IOKa3aTEIbHbIX
ypaBHEHUH

99

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(MUUECKUX
YpaBHEHUU

100

101

102

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(MUUECKUX
YpaBHEHUI

IIpuMeHeHHEe CUCTEM K PELIECHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aJa4 u3
pa3IMYHbIX 00JacTel HayKH U pealbHON
YKU3HH, HHTEPIIPETALUS TOJTY4EHHBIX
pE3yJIbTaTOB

HpI/IMeHeHI/Ie CHUCTCM K PCUICHHUIO
MAaTCMAaTHYCCKUX 3aJa4 M 3aJJa4 U3
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pa3nuYHbIX 00JacTei HayKH U peallbHOMN
KU3HHU, UHTEPIIPETAIUS TTOJTYYeHHBIX
pE3yJIbTaTOB

[IpumeHeHne HEPaBEHCTB K PEHICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 U3

103 pasIUYHBIX 00J1acTel HAYKH U pPeaIbHON
YKU3HH, UHTEPIIPETAIUS TTOJTYYCHHBIX
pe3yJIbTaToB
KonTponbnas pabota: "Cucrembl

104 palMOHANbHBIX, UPPALMOHAIBHBIX
MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHEHHH"

105 PaunonaneHble ypaBHEHHMS C MapaMeTpaMu

106 PanmonansHble HEpaBEHCTBA C
rnapameTpamu

107 PannoHnaneHbIE CUCTEMBI ¢ TapaMeTpamMu

108 HppaumnoHanbHble ypaBHEHMS,
HEpaBEHCTBA C apaMeTpamMu

109 HppanmonaibHble CUCTEMBI C
napameTpamMu

110 [Toka3zaTenbHbIe ypaBHEHHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbBIE CUCTEMBI C TApAMETPaAMU

112 Jlorapudmudeckue ypaBHEeHUS,
HEpaBEHCTBA C MapaMeTpamMu

113 JlorapupmMuueckre CUCTEMBI C

napameTpamu
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114 Tpuronomerpuyeckue ypaBHEHHUS C
napameTpamu

Tpuronomerpruyeckue HepaBeHCTBA C
napameTpamu

115

116 TpUroHOMEeTpUYECKUE CUCTEMBI C
rapameTpamu

[TocTpoenue u uccnenoBanue
117 MAaTEMaTUYECKUX MOJEIEN peabHbIX
CUTYalHil C MOMOILBIO YPAaBHEHUH C

napameTpamu

ITocTpoenue u uccienoBanue
118 MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYalMi C IIOMOLIbIO CUCTEM YPAaBHEHUI

C nmapaMeTpamMu

HOCTpOGHI/IC N UCCIICOOBAHUC
119 MaTeMaTUYECKUX MoJelei PCAIbHBIX
CI/ITyaI_II/Iﬁ C IIOMOIIIBIO CUCTEM ypaBHeHI/Iﬁ

C nmapaMeTpamMu

KonTtponbHas pabora: "3anaun ¢

120 .
napameTpamu

121 [ToBTOpenme, 0600MIEHNE,

cucTteMaTusalnus 3HaHuil: "YpaBHeHHs'

122 [ToBTOpenue, 060061IeHNE,

cucTteMaTusanus 3HaHuil: "YpaBHeHHs'

[ToBTOpenue, 060061IeHNE,
123 CUCTEMAaTH3alus 3HaHUH: "Y paBHEHUS.
Cucremsl ypaBHeHUI"

124 [ToBTOpenue, 0600MIIECHNE,




1

cucrtematusanus 3Hanuii: "HepaBencrna'

[ToBTOpeHue, 060061IeHNE,

125 e n "
cucTeMaTu3anus 3HaHuii: "HepaBeHcTBa

126 [ToBTOpeHue, 060061IeHNE,
cucremMaTtu3aius 3Hanuii: "HepaBencraa"
[ToBTOpeHME, 0000IIECHNE,

127 cucrtematuzanus 3Hanuii: "[IpousBoHas u
e€ npumeHeHue"
[ToBTOpeHME, 0000MIECHNE,

128 cucrtematuzanus 3Hanuii: "[IpousBoHas u
e€ npuMeHeHue"
[ToBTOpeHue, 0600IEeHNE,

129 cucreMmarusauus 3Hanui: "lIponsBoaHas u
e€ npumeHeHue"
[ToBTOpenue, 06001IEHNE,

130 cucreMarusanus 3HaHui: "MHTerpan u ero
npuMeHexnue"

131 [ToBTOpenue, 060061IeHNE,
cucTeMaTu3anus 3HaHui: "OyHkuun"

132 [ToBTOpeHue, 06001IeHNE,
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenme, 0600MIEHNE,
cucrtemaTtusanus 3Hanuii: "OyHkuun"

134 HToroBasi KOHTpOJIbHASA paboTa

135 Hrorosast koHTpoIpHAs paboTa

136 [ToBTOpenue, 06001IeHNE,

cUCcTeEMaTH3allus 3HaHUH
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OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

10
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* MaTemartuka: anrebpa v Hayajla MaTeMaTHYECKOTO aHaIN3a, FTEOMETPHSI.
Anrebpa 1 HavaJla MaTeMaTHYecKkoro ananusa, 11 kmace/ Komsrua FO.M..,
Txkauera M.B., ®enopora H.E. u npyrue, AkiimonepHoe 00I1IeCTBO

«3narensctBO «lIpocBemienue»

METOIUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA

Anre0pa 1 Hauaja MaTEMaTUYECKOTO aHaIN3a. MeToInyecKkue peKOMEeHJaIuu.
10 knacc : mocobue 1y1s yauTenen oomeoopa3onar. opranu3anuii / H. E.
®énoposa, M. B. Tkauéa. — M. : [Ipocsemenne, 2015.

Anrebpa ¥ HadaJla MaTeMaTUYECKOro aHanu3a. Metoauueckue
pekomenaamnuu. 11 kmacc : mocodue st yauTeneit o0ieoopa3onar.

opranuzaumii / H. E. ®énoposa, M. B. Tkauésa. — M. : [Ipocsemenue, 2015.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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