MHMHHUCTEPCTBO ITPOCBEIIEHASI POCCUMCKOM ®EJEPALIUUA

MuHHCTEPCTBO 06pa3oBaHus H MOJIOEKHOH MOJHTHKH CBepA/IOBCKOM

o01acTH

AJMHHHCTpaNusA ropoackoro okpyra borranosu4

PACCMOTPEHO

Ha 3aCC€aaHuu

W12 A

Maxuesa C.A.
IIporoxon Nel ot «24» 08
2023 r.

MAOQY - Teirnmckasa COIII

COI''TACOBAHO YTBEPXJIEHO
3aMecTUTENb qupekTopa  Jupektrop MAOYVY-
no YBP T mwcxa{ COIII
77
Vﬁnxaqexaa E.C. %epMmana J.E.

ot «28» 08 2023 r.

IMpuxaz Nel-05/489 ot «31»
08 2023t

PABOYAS TPOT'PAMMA

(ID 2397453)

y4eOHoro npeamera «Ajreépa 1 Ha4yaJa MaTeMaTHYECKOro aHAJIH3a.

Yray0neHHbIH ypOBEHb)

Ut obygarormuxcst 10 — 11 xiaccoB

C. Toeirum 2023



INOACHUTEJIBHASA 3AIIMCKA

Y4eOHsblii Kypc «Anrebpa W Havajla MaTeMaTHUYECKOTO aHaIN3a» SBISETCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro oOero oOpa3zoBaHMS,
IOCKOJIBKY, C OJJHOW CTOpPOHBI, OH OOECIEUYMBAET MHCTPYMEHTAIBHYIO 0a3y Iuis
U3YyYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C JIpyroil CTOPOHBI, (hOpMUPYET
JIOTHYECKOe M aOCTPaKTHOE MBIIIICHHE O0yUYaIOIUXCs Ha YPOBHE, HEOOXOAMMOM
JUIsE OCBOCHUS MHGOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU M JPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromuecs OBJIAJEBAIOT
YHHUBEPCAJIbHBIM SA3BIKOM COBPEMEHHOH HaykH, KoTopas (pOpMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4deckoil hopme.

VY4eOHblil Kypc anreOpsl U Hadajdl MaTeMaTUYECKOI'o aHaJv3a 3aKJaJlbIBaeT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHUIUH pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHON YKU3HHU,
MO3BOJIIET OPHUEHTUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOJIb30BATh UX IS JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIMSMHU ainreOpbl M MaTEeMaTHUUECKOrO aHaju3a pa3BUBAET
YMEHHE HaXOAUTb 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTb, JOKa3bIBAThH
YTBEPKACHUS C MOMOILBIO MHAYKIMM U pacCykaaTh JEAyKTUBHO, HUCIOJIb30BAThH
0000IIeHHEe W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTUUECKOE MBILUICHHE.

B xone uzyuyenus yueOHOro kypca «Ainrebpa M Hayajla MaTeMaTHYECKOTO
aHaJln3a» 00ydYarolluecs IMOJTy4aroT HOBBIM OMNBIT PEIICHUs NMPUKIAJAHBIX 3a7ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEeajbHbIX CUTYAIUH,
UHTEPHpPETAllMd  TOJYYCHHBIX  PEHIeHWH, 3HAKOMSTCA C  [pUMepamu
MaT€MaTUYECKUX 3aKOHOMEPHOCTEW B MpPUPOJE, HAyKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHbIil Kypc 001anaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBI peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUI
(GOpMHPOBAHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M Yepe3 crneuuPuky ydeOHOH
NESTENIbHOCTH, TpeOyIoleld MpOJOKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOATEJIBHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeTomuku OOydeHHs] anredpe W HavajlaM MaTeMaTH4eCKOro
aHaJIM3a JEKUT JAeATEIbHOCTHBIA TPUHIIUI O0OyUEHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YECKOTO
aHaJIM3a» BBIIEJIEHBI CIEAYIOLIUE COAECPKATENBHO-METOAUYECKUE TUHUM: «YHucna
U BbIUMCIEHUD», « DyHKUUU U Tpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauana



MaTeMaTHYeCKOro aHanusa», «MHoXkecTBa M JIOTMKa». Bce OCHOBHBIE
COJEPKATENbHO-METOANUECKUE JIMHUM HW3Yy4YaloTCs Ha MPOTSHDKEHUU JABYX JIET
oOydeHHusI Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMU W paszaenamu. JlaHHBIN
y4eOHBI KypC SIBISIETCS WHTETPATUBHBIM, TIIOCKOJIBKY OOBEIUHSIET B cebe
COJIEp’)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AWCLUMIUINH, TaKHX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEeMAaTHUYECKUN aHAINU3, TEOpUs MHOXKECTB, MaTeMaTH4YecKas
jgoruka m apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT BcE Oosee
INIMPOKUM MATEMAaTHYCCKUM aIlapaToM, Y HUX MOCJIEeI0BaTeIbHO (popMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEalbHOM
CUTYalluH, IPUMEHATh 3HAHUS, MOJTYYCHHbIE MPU U3YYEHUU y4eOHOTro Kypca, JUIs
peIlIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKON 3a7auu, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopeprkarenbHO-METOAUYECKass JTUHUS «Uucina ¥ BBIYUCICHUS 3aBepIIacT
¢dbopMHpOBaHNE HABBIKOB MCMOJIB30BAHUS JACUCTBUTEIBHBIX UMCEN, KOTOpOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTrO 00111er0 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHusl 0co0O€ BHUMaHHE yJeiseTcss  (QOPMUPOBAHUIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMINX B CEOsI MCIOJIb30BAHUE PA3IUYHBIX
dbopMm 3amucu YHMCIa, YMEHUE JenaThb MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIC BBIPAXKCHHs, pabOTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYalOIIMMCsI MHOXKECTBAa HAaTypajbHBIX, IICIbIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJIHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M ONEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTAaTKAaMH Ha MHOXKECTBE IIENBIX YHCEN, OCOObIE CBOMCTBA
palroHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHIE ONEpaluy, a TaKkKe
U3BJICUCHHE KOPHS HATypaJbHOM CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iIMYHbIX 33734
dbopMupyeTcsi TpeaCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue M
KOHKpETH3aIHsl.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero oOpa3oBaHUs, MOCKOJBKY B KaXXIO0M
pasaene IlporpaMMbl MPEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pe3ynpTaTe OOyYarolUecss OBJIAJECBAIOT PAa3IMYHBIMU METOJAAMU  PEIICHUS
palMOHAIBHBIX, HWPPAIMOHAIBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKNX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a TakKke 3ajad,
colepKammx mapameTpol. [lodydeHHBIE YMEHHS IIHPOKO HCIOJB3YIOTCS MPH



WCCIIeNOBaHNH (DYHKIM C TIOMOIIBI0 MTPOU3BOAHON, TPHU PEIICHUH TPUKIIATHBIX
3a/1a4y M 3a7a4 Ha HAXOXKJCHUE HAMOOBIINX U HAUMEHBITUX 3HAYCHUN (PYHKITUU.
JlanHast comepkaTeNbHas IMHUS BKJIIOYACT B ce0s Takke (HOPMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl 10  ¢opMysiaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKXKE BBIPAKECHHUI,
COJIEpKaINX CTENEeHU U Jorapudmbl. braronaps u3ydeHHIO anredpanyeckoro
Marepuaiga MPOUCXOAWUT  JAIBHEWIIEE  PA3BUTHE  AITOPUTMUYECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0ydYaroIMXcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPECTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemiaracT d(PQGEeKTUBHBIE HWHCTPYMEHTBHI JUISl PEIICHUS MPAKTUYECKUX U
€CTECTBCHHO-HAYYHBIX 33Ja4, HAIJISIAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK
A3bIKA HAYKH.

CopnepxarenpbHo-MeToauueckass JuHUAS «DyHKIMM U Tpa@uKU» TECHO
neperyieTaeTess ¢ APYrUMU JIMHUSIMU Y4e€OHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTh U3yUEHUs MaTepuana. M3ydenue creneHHoun,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIIUU JJIsi pelIeHus 3a7a4 U3 APYruX yueOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK ¥ C pPEIICHUEM ypaBHEHWI U HepaBeHCTB. Ilpu »ToM OoOJblIOE BHUMaHUE
yaensieTcs (OPMUPOBAHUIO YMEHUSI BbIpaxkaTh (OpMYyJiaMH 3aBUCUMOCTH MEXKITY
pa3IMYHBIMM BEJIIMYMHAMU, HCCIENOBATh TOJYy4YeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON TUHUN HAIlEJICH Ha pPa3BUTHE YMEHHM
U HaBBIKOB, IIO3BOJISIIOIIMX BBbIpaXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznuuHoi ¢dopme: aHaTUTHYECKOU, Tpaduueckoi u cioBecHoil. Ero msyuenwue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO  MBIIUICHHUS, CHOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxartenbHasg nuHUs «Havana mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIHIMPUTH KPYT KaK MaTeMaTHYECKHX, TaK W MPUKIATHBIX 3a/1ad,
JIOCTYIHBIX OOYYarOIIMMCS, TaK KaK y HHUX TMOSBISETCS BO3MOXKHOCTH CTPOUTH
rpaduKu CIOXKHBIX (PYHKIMH, OMPEAeNsITh WX HAuOOJbIINE W HaUMEHBIINE
3HAUEHUS, BBIYUCITH MUIOMAAu (GUryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
yCKOpeHHusl TmpolieccoB. JlaHHasi coaep:kaTeiabHas JWHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOCHHUSI MAaTEMAaTHYECKUX MOJIeJIeH pealbHBIX CHUTYyallui,
MO3BOJIIET HAXOAWTh HAWIy4dlllee pelieHue B MPUKIAAHBIX, B TOM YHCIE
COI[MATIbHO-YKOHOMUYECKHX, 3a/jauaX. 3HAKOMCTBO C OCHOBAMH MAaTE€MaTUYECKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (OPMAIbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUW pPACIO3HABATh MPOSIBICHUS
3aKOHOB MaT€MaTHKU B HayKe, TEXHUKE M HCKyccTBe. OOydaronuecs y3HAIOT O



BBIJIAIONINXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKH Kak
HAyKH, 1 00 UX aBTOpPaXx.

ConepxarenpHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEeMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCAIbHBIA S3BIK, OOBEIUHSIONIMI BCE pa3/eibl
MaTeMaTUKd M €€ TPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTeMAaTUYECKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
npaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CHOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIILUICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuiI, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yuebHOM Kkypce «AnreOpa M Hadajga MAaTEMaTHYECKOTO aHAIHM3ay
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPbIE MPU3BAHbI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peatbHBIX
CUTyalliii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIBIO ammapata anreOpbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIIPETAllMd MOJyYeHHBIX pPe3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3fIesioB MPOTPaMMBbI, OCKOJIbKY BECh MaTepHall
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pDEIICHUH  pEAbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOI0IaTEIbHOCTh, yYMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETHU3UPOBATh  MPOOJIEMY.
JlestenbHOCT MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTCs B MPOIIecCce U3yUeHUs BCceX TeM yueOHOTo Kypca « AnreOpa 1 Hadasna
MaTEeMaTHYECKOTO aHaITu3ay.

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsa v BBIYMCIEHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanueckue npodu. [IpumeHeHune npoOeit U MPOLCHTOB IS
pelIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaTbHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHalbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernueckne  omepanmuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCia U €ro cBoicTBa. [IpubnmxEéHHBIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUH.

Crenenb ¢ wmensiM  nokazareneM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAIEeH (OPMBI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajabHON CTEIICHH M €T0 CBOMCTRA.

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

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHble W HATypaJIbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHMSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1IEBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrO4JieH ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpdunmnentamu. Teopema Buera.

[TpeoOpazoBaHKs YHCIIOBBIX BRIPAXKEHUN, COACPIKAIINX CTEIICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YpaBHCHUM.
[IpeoOpazoBaHue BhIpaXKEHHM, COACPIKAITUX JIOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METO/IbI pericHus

Jorapu(PpMUYECKUX YpaBHCHUH.
OcHOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4ECKUX YpaBHEHU M.



Pemenne cucrem JMHEMHBIX ypaBHEHHMHW. Marpuna CUCTEMBbl JMHEHHBIX
ypaBHeHMIl. OnpenenuTenb MaTpullbl 2X2, €ro TIeOMETPUYECKH CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, IPUMEHEHUE ONPENETUTENs JUIsl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpHUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMIl. lcciaegoBaHue TMOCTPOEHHOM MOJENUA C
MOMOILBIO MaTPULL U ONPEETUTEIIEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIprMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JacTell HayKu U peasibHOU
KU3HU.

DYyHKIUHN U TPAPUKH

Oynkuus, crnocoObsl 3amanus ¢GyHKIUH. B3anMHO oOpaTHBIe (QYHKIUU.
Kommnosumms yukiuii. I'paduk  QyHkuu. DineMmeHTapHbIEe MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKomocTosiHCTBA. YETHbIE M HeuéTHbIe QyHKuMH. [leproauyeckue
¢yskuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee n HauMeHblliee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

JluneiiHas, KBaapaTU4yHas U JAPOOHO-IIMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IEJIbIM MOKa3zareneM. E€ cBoiicTBa U
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKIMMA 715 pelIeHUs] YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEICHUEe TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMeHTa.

@DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasbHBIX 3aBUCUMOCTEN.

Havana maTreMaTH4ecKOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHUSl IIOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17§ OTrpaHUYCHHBIC
NOCJIEOBATENBHOCTH. VICTOpHST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneyHo yObiBaroias
reoMmerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMEeTpUYECKON
MPOTrpeCCUU. JINHENHBIA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CI0KHBIX
NpoLEeHTOB. Mcnonb30BaHWE MPOTPeccCUU JUIsl PELIEHUs pealbHbIX —3aaady
MPUKJIAJHOTO XapaKTepa.



HemnpepriBable ¢GyHKIIMM W WX CBOWcTBAa. TOukw paspeiBa. ACHMITOTHI
rpajuxoB ¢ynkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIsl PELICHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIUU. Onpenenesne, reOMeTpUYeCKU 1
buznyecKuit CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHast  CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIMY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOX€eCTBO, ONEepalMy HaJ MHOXECTBAMH W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU DPEIICHUU 331ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0KA3aTeIbCTBO, PABHOCHIIBHBIE YPAaBHEHMUS.

11 KIIACC

Yuca 1 BbIYMCICHUS

HatypaneHbie u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkiauaa 1uist pemeHus
3a/lay B LEJbIX YHACTAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHON IIOCKOCTH.
®opmyna Myaspa. Kopau n-oi cTeneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs PEIICHUS (PU3HUYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTOop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHH C  IOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALNOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM M COBOKYIHOCTEH paluOHAIbHBIX,
UPpALMOHATIBHBIX, TOKA3aTENIbHbIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3a]ad M 3aJad U3 pa3IUYHbIX O0JacTell HAyKd U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YIbTaTOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pelleHUs ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPH PEUICHUU 3aJady U3 JPYTrUX YYEOHBIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHUIO (YHKIMI HA MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIEro W HAMMEHBUIErO0  3HAYEHUU
HEIMpPEPbIBHON (DYHKLMU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPEACIICHHs CKOPOCTM M YCKOPEHHMs Hpolecca,
3aJIaHHOTO (HOPMYJIION MU TpaPuKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHus nepBooOpa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuua.

[Ipumenenue wHTErpanga I HAXOXKIACHUS IUIONIAJACH IUJIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB C MOMOLIBI0  auddepeHInaTIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUJaIOIMIEeTocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO oOIIecTBa (BBIOOPHI, OMNPOCHI M JIPyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COI[MAJBbHBIMU HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTh POCCUNCKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSM POCCHUICKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, 3TUUYECKOTO IMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJIa B MOCTPOCHHE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3uYecKoro BOCIUTAHMS:

chOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTJIbIXa, PEryisipHas (u3nYecKass aKTUBHOCTH), (PHU3NYECKOE COBEPIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM A€SATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM — C
MaTeMaTUKOW H €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeanru3oBbBIBATH COOCTBEHHBIC KHU3HEHHBIE TIUIAHBI,



TOTOBHOCTh HM  CIOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIUSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpl, IJIaHUPOBAHHE IIOCTYNKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM MACATENIbHOCTH, 3TamoB eé
pPa3BUTUS M 3HAYUMOCTH ISl PAa3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble ornueckue aeiicTBU:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUM, YCTAaHABIMBAThH CYIIECTBEHHBIN MpPU3HAK KiacCU(UKaIUH,
OCHOBAaHMS 1711 0000ILIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOJIMMOTIO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIOUECHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

MIPOBOIUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh CMmoco0 penieHus YydyeOHOW 3ajauu  (CpaBHUBAaTh HECKOJBKO
BApUMAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOSITETIbHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SIBJICHUSIMHU, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IIpOIEcca, a TaKKE BbIIBUTATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBIIATH A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U JJIsI pEUICHUS 3a]1auu;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3INYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIWYHBIX BUIOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYPHUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (popmax,
WJLTIOCTPUPOBATH TpaUUECcKH;

OLICHMBATh HaAEKHOCTD uHbOopMauu 1o CaMOCTOATEIIBHO
c(OpMyIUPOBAHHBIM KPUTEPUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
eI MU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, aBaTh IOSCHEHUS IO XOAY PELICHUS 3a7auH,
KOMMEHTHUPOBATH MOJYYECHHBIN pE3yJIbTaT;

B X0/ie 00CYXXJIeHUs 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAIEJICHHbIE Ha IOUCK
pPELIEHHUs], COMOCTABIAThH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jM4ve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIIATh PE3YJbTAThl PELICHUs 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
MPEe3eHTAlMK U 0OCOOEHHOCTEN ayUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe Yy4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM HMH(OpMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIaJICTh ~ HABBbIKAMU  TO3HABATEIBLHOM  peduieKCUM  Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa perieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JAaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBICHITH MPUUUHBI
JIOCTHKEHUSI WIIM HEJIOCTHKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M MCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MPUHUMATH I1I€Jb COBMECTHOM
NESATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOIECC M pe3yJdbTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IpynmnoBbIX ¢opMax paboThl (0OCykaAeHMS, OOMEH MHEHHI,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl H
KOOPAMHUPOBATh CBOU JECHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[bl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIbTATDBI

K xoniy obydenuss B 10 kjacce oOyyaromuics TOJYYHUT CIETYIONTHE
MPEIMETHBIE PE3yJIbTAaThl M0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucji1a ¥ BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIIMOHAIIBLHOE YHCIIO, OCCKOHEYHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHCI0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

MPUMEHSTh JIpOOM W TPOLIEHTHI ISl PElIeHUs MPUKIAIHBIX 3a7a4 U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOTKEHHBIE BBRIUMCIICHUS, TIPABUJIA OKPYTIICHUS, IPUKUIIKY H
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



cBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEIbIM IOKa3aTelleM,
UCIOJIB30BaTh MOAXOIALTYI0 (POPMY 3alKCU JEHCTBUTEIBHBIX YUCEI JIJIsl PEIICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OIEpUPOBATh MOHATHUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

cBOOOJIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC
YHUCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPAaBHEHUS U YPABHEHUS-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIUYHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JMJIA PELICHUS
HEPAaBEHCTB;

cBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(PUIIMEHTaMU, KOPHM MHOIO4YIEHa, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENh MaTpulbl 2 X 2 MU €ro TeOMETPUYECKUN CMBICI,
UCIIOJI30BaTh CBOICTBA ompenenurtess 2 X 2 aJjid BBIYUCICHHUS €ro 3HayeHwus,
OPUMEHATh ONPEAEIUTENI JUIsl PEUIEHUSI CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJIbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUM,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOINBIO MAaTpULl U OINpPEACIUTENCH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UJIsi NpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YHUCIOBBIX BBIPAXKEHUHN, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHUs
Jgorapu(pMUYECKUX BbIPAKECHMUIA;

cBOOOIHO ONEpUPOBATh MOHATUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEJIbHbIE U
JorapupMuyuecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C IOMOILBIO PABHOCHIIbHBIX
NEPEXOJ0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKHE GOPMYIIBI JJIsl MPeoOpa30BaHUS
TPUTOHOMETPHUUYECKHUX BBIPAXKECHHIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE (OpPMyJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI];

MOJEJIMPOBaTh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jauyd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KOMOO3UIMS (yHKUUH, Tpaduxk QyHKIHH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBanus rpaduKoB PyHKINH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PYHKUNU, HYIH QYHKINH, TPOMEXKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpOBaTh IMOHATUSAMU: UETHBIE W HEYETHbIE (DYHKIMH,
NEePUOINYECKHE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee WM HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
LeabIM TOKa3zaTeneM, Ipapuk CTENeHHOW (YHKUHMHU C HATypajJbHBIM M IEJIbIM
nokasareyieM, rpauk KOpHsS N-OW CTENEeHH KakK (yHKIHMH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh TOHATUSMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-JIMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIEA0BaHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATh MOHATUSMHU: MMOKa3aTelbHAsl U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs PELICHUS
YPaBHEHHUI;

CcBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpEJEICHNE TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpapuku (YyHKUIMA JJI1  MCCIENOBAaHUA MPOLECCOB U
3aBUCUMOCTEN MpH PEIICHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXaTh (HOpMyJIaMU 3aBUCUMOCTH MEX]y BETUUMHAMU;

Hauaja maTeMaTH4ecKOro aHAJIM3a:

CBOOOJIHO OMNEPUPOBATh MOHATHSIMU: apumeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mporpeccus, TMHEHHBIA U
HKCMOHEHLUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUMU IS PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOO/IHO OTEPUPOBATH MOHATUAMU: TOCIEIO0BATENILHOCTD, CIIOCOOBI 3aIaHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TOHATUSIMH: HENPEPhIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINM, aCHMIOTOTHI rpaduka GyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISTH MPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMITO3UIIUU
IByX (YHKIUH, 3HATh MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOIHON IJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMNEpPHpPOBATH TMOHATHUSMHU: MHOXKECTBO, ONEpaluu  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONUCaHUsI peasIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX y4EeOHBIX IPEAMETOB;

cBOOOJHO OIEpPHPOBaATh TMOHATHUSMU: OIpEAEICHHE, TeopeMa, YpaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEILCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kiacce oO0y4aromuics TOJYYUT CIIETYIONTUE
npeIMeTHbIE Pe3yJbTaThl MO OTIEIBHBIM TeMaM paboueil mporpamMmbsl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTeMaTHYECKOTO aHAIIA3ay:

Yucsia v BBIYUCTCHUSA:

cBOOOIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIEITUMOCTU
uenbix yucen, HOJl n HOK naTypanbHbIX uncen s peleHns 3a1ad, NPUMEHSTh
anroput™ EBKnuza;

CBOOOIHO OMEpUpOBAaTh IMOHATHEM OCTaTKa [0 MOMYNIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3JIMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CcBOOOIHO ONEpUPOBATh MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepalii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJHO OTEPUPOBATH MOHATHUSIMHU: HUPPAIMOHAIBHBIE, MMOKa3aTeIbHBIE M
JorapuMUYECKHe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISTh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXoammble  (HOPMYIBI  IJII  PEIICHWs] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIbHBIE CUCTEMbBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKUX YPaBHCHUN U HEPABECHCTB;

peuarp paloOHaIbHbIE, VppalUOHAIBHBIE, II0OKa3aTeJbHbIE,
JorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSThH TpauuecKue METOJIbI I PEIICHUsI YpaBHEHUM U HEPABEHCTB, a
TAKXKE 3aJ1a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUSI, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJa4H,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIB30BAHUEM alllapara aireopsl,
MHTEPIPETUPOBATH MOJTYUYECHHBIN PE3YJIbTAT.

DOyHKUMHA U TpapuKu:

CTpOUTh TpadUKH KOMIO3UIIMK (PYHKIIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU JIBYX (DYHKIIHIA;

CTPOUTH TE€OMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJIMHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATH TMOHIATHAMHU: TpPaPUKAd TPUTOHOMETPUUECKUX
dynxmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCIEAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHaJIu3a:

UCIIOJI30BATh MPOU3BOIHYIO JIJISl UCCIIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIlICe U HAUMEHbIIIEE 3HAUCHUS (DYHKIIMHA HETPEPHIBHON Ha
OTpE3KE;

MCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIEro pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmynoi wim
rpadukom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: IEpBOOOpa3Hasi, ONpeAeTEHHBIN
UHTETpaJl, HAXOJWUTh MEePBOOOPAa3HBIC AIEMEHTAPHBIX (YHKUMHA M BBIYHUCIATH
uHTerpain no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha MpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMmbl Bcero Koutpoabupie  Mpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOK€eCTBO IEMCTBUTENBHBIX YACEIL. 0
| MHorounensl. PalinoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 2 | 0
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0i CTEIICHHU. s | 0
HppauunonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 | 0
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 | 0
Jlorapudmuueckue ypaBHEHHs
6 Tpuronomerpruyeckue BeIpaxkeHUs U ” | 0
ypaBHEHHUS
7 [TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1 0
8 HenpepsiBable pynkuuu. [IpouszBoanas 20 1 0
9 [ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AT 5 ) 0
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoubnble IIpakTHyeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 HccnenoBanue (GyHKIHIA C TTOMOIIBIO ” 1 0
MIPOU3BOAHOMN
2 [TepBooOpasHas 1 HHTETpa 12 1 0
3 I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 14 | 0
Tpuronomerpruyeckue HepaBeHCTBA
4 HppanmonaibHble, IOKa3aTENIbHbBIE U 24 1 0
norapupMUUECKUe HEPaBEHCTBA
5 KomrnekcHeie yncna 10 1 0
6 HarypainbHble u niensle yucia 10 1 0
CucreMsl paliMOHaIbHBIX, UPPALNOHAIBHBIX 0
7 MOKa3aTeJIbHbIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3ajauu ¢ mapameTpamu 16 1 0
9 IToBTOpenue, 00001IEHNE, CUCTEMATH3AIUS 16 ) 0
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Nen/m  Tema ypoka Kontpoabnubie IIpakTunyeckue Aara tupposhie
Bcero u3ydeHusi oOpa3zoBaTe/bHbIE
padoThI padoThI pecypes:
| MHoecTBO, Onepaliy HaJl MHOKECTBAMU | 0 0
U UX CBOICTBa
2 Huarpammsl Ditniepa-Benna 1 0 0
3 [IpumeHeHne TeopeTHKO-MHOKECTBEHHOT O | 0 0
anmnapara JJis peleHus 3aaad
Pammonansabie unciaa. OOBIKHOBEHHBIE U 0 0
4 JECSITUYHBIE IPOOH, IPOLIEHTHI, 1
OecKOHEYHbIE IEPUOANYECKHE JPOOH
Pammonansabie uncina. OOBIKHOBEHHEIE U 0 0
5 JIeCATUYHbIE JPOOU, IPOLIEHTHI, 1
OeCKOHEUHbIE IEPUOUYECKUE IPOOH
6 [TpumeHenue npoOei u MPOLEHTOB AJIs | 0 0
peleHHs MPUKIIAAHBIX 33134
7 [Ipumenenue npobeit U MPOLEHTOB JIst | 0 0
pelIeHsl MPUKJIAIHBIX 33124
3 JleicTBuTENbHBIE YKCIa. PainonanbHbie U | 0 0
UppalvoHaJIbHBIE YUCIIA
9 ApudmeTnueckne onepauu c | 0 0
JeCTBUTEIIbHBIMU YHACIIAMHU
10 Mopyne AEMCTBUTEIBHOIO YHCIIA U €T 1 0 0




11

CBOMCTBA

[IpubnnxEHHBIE BBIYUCIICHUS, TIPaBUIIA
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHAN

12

OcHOBHBIE MCTObI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OcHOBHBIE MCTOJBbI pCHICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

OCHOBHBIE METO/IbI PEILICHUS LIEJIbIX 1
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPaBEHCTB

MHorowieHsl OT OJHON EPEMEHHOM.

Jlenenue MHOTO4YIeHAa HA MHOTOUJICH C
octaTtkoM. Teopema besy

16

MHorousIeHbI ¢ eIbIMA KOIPPUIIUSHTAMH.
Teopema Buera

17

Pemenue cucreM JIMHENHBIX ypaBHEHUN

18

Pemenne cucreM TMHENHBIX YpaBHEHUI

19

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKUN CMBICI M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYECHUS

20

Omnpenenurens MaTpuLbl 2X2, ero
T€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS




21

22

[TpuMeHeHne onpeaennTeNs 1 peIeHus
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHUN

23

24

25

26

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

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

OyHKIMS, CIOCOOBI 3a/1aHus QYHKIUH.
B3aumno obpatasie pynkiuu. Kommnosunus
byHKIMI

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUH

27

28

29

30

OO6nacth ornpeaesieHus] © MHOYKECTBO
3HaueHu# QpyHkuuu. Hynu ¢pyHkum.
[IpomexyTKH 3HaK MOCTOSHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH ()YHKIIUH

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
HauOonp1iee 1 HauMeHblIlee 3HaUeHUE
(GYHKIINHM Ha TPOMEKYTKE

Jluneiinas, kBagpaTudHas u IpoOHO-
AuHenHas QyHKIH

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpoeHne TpaPuKOB ITUX PYHKITUN




32

33

DeMeHTapHOe HCCIIECA0BAHNUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom
Hrrotona

34

35

36

CreneHs ¢ LebIM ITIOKa3aTeaeM. buanom
Hrrotona

CrenenHast GyHKIUS C HATypaIbHBIM U

1enbIM nokaszareneM. E€ cBoiicTBa u rpaduk

Kontponbhas pabora: "Crenennas
¢bynkuus. E€ cBoiicta u rpaduk"

37

38

39

Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA
ApudmeTnueckuii KOpeHb HaTYpaJbHOM
CTEIEHU U €ro CBOKMCTBA
[IpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
CoJIepXkalIuX CTEIIEHU U KOPHU

40

41

42

[IpeobpazoBaHust YHCIOBBIX BBIPAKEHUH,
CoJIepKaliX CTENEHU U KOPHU
[TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
CoJIepXkKalIiX CTEIIEHU U KOPHU
Uppanmonanbusie ypaBHeHHsI. OCHOBHBIE

METO/bI PEIIECHUS UPPALMOHAIBHBIX
YpaBHEHUN

43

HppaunonaneHbie ypaBHeHNs. OCHOBHBIE
METO/1bI PEIICHHS UPPALOHATBHBIX
ypaBHEHUU

44

UppanmonansHble ypaBHeHUs. OCHOBHbBIE
METO/1bI PEMICHNS UPPALOHATBHBIX




45

YpaBHEHHI

PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
MPPALMOHAJIBHBIX YPABHEHUN

46

47

48

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
UPPALMOHAIIBHBIX YPABHEHUN
PaBHOCWIIBHBIE ITEPEXOABI B PELICHUU
MPPALMOHAIIbHBIX YPABHECHUN
PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUHU
UPPaLMOHAIILHBIX YPABHEHUN

49

50

51

CoiicTBa u rpaduk KOpHS N-0if CTENICHN
Kak (PyHKIMH 00OpaTHOW CTETIEHH C
HaTypaJIbHbIM I10Ka3aTeleM

CaoiicTBa U rpaduK KOpHSI N-Oi CTEICHH

KaK (YHKIIMH OOpaTHOW CTETICHH C
HATYpaJIbHBIM ITOKa3aTelieM

Konrponbnas pabora: "CpoiicTBa u rpadux

KOpHsI n-oi creneHy. MppannonanbHele
ypaBHeHHA"

52

CTGHGHI) C paHI/IOHaJ'II)HI)IM II0KA3aTCJIEM U
e€ CBOIICTBa

53

54

CTGHGHI) C paIII/IOHaIII)HI)IM II0Ka3aTCJIEM U
eé CBOIiCTBa

CreneHs ¢ pallMOHAIBHBIM MOKa3aTeIeM U
€€ CBOIICTBa

55

[TokazaTenpHas GyHKIMS, €€ CBOWCTBA U
rpaduk

56

Hcnons3oBanue rpaduka GyHKIIUN AJIs
peueHust ypaBHEHU I




57

58

Hcnonb3oBanue rpaduka GQyHKIUN A1
peueHus ypaBHEHU I

IToxazaTennHBIE YpaBHCHHA. OCHOBHBIE

METO/Ibl PEIICHHUs TOKa3aTEIbHbBIX
ypaBHEHU M

59

[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE
METO/Ibl PEIICHUS] TOKA3aTeIbHbIX
ypaBHEHUH

60

61

62

63

[TokazarenbHbie ypaBHeHUA. OCHOBHbBIE
METO/Ibl PEIICHUSI MTOKA3aTeIbHbIX
ypaBHEHUI

KoHntposbhas padora: "[lokazaTenpHas
¢ynknus. [TokazarensHbie ypaBHeHus"

Jlorapudm uymncna. CBoicTBa jJorapudpma

Jlorapudm umncna. CoiicTBa jgorapudpma

64

Jlorapudm umncna. CoiicTBa jgorapudpma

65

JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(PMBI

66

67

JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(PMBI

[TpeoOpa3oBanue BbIpaKEeHUH, COAEPIKAIINX
Jorapupmbl

68

69

[Ipeo6pa3zoBanue BbIpaXeHH, coepKalux
jorapudmsl
[IpeoOpazoBanue BEIpaKEHUA, COACPIKALIMX
jorapudmbl




70

71

Jlorapudmudeckas GyHKIMs, €€ CBOWCTBA U
rpaduk
Jlorapudmudeckas hyHKIH, €€ CBOWCTBA U
rpaduk

72

73

74

Hcnonp3oBanue rpaduka QyHKINH 115
peLICHUs ypaBHEHU I
Hcnonb3oBanue rpaduka GyHKIIUU 1JIs
peLICHUs] ypaBHEHUI

Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE
METO/bI pellieHus JJorapu(PMUIECKUX
YpaBHEHUU

75

Jlorapugmuueckue ypaBHeHus. OCHOBHBIC
METOBI pEIICHUS JIoTapu(HPMUIECKUX
YpaBHEHUN

76

7

78

Jlorapudmuueckue ypaBHeHus. OCHOBHBIE
METO/Ibl PelIeHus JorapuPMUIECKUX
ypaBHEHUH

PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
Jorapu(pMHUUECKUX ypaBHEHUH

PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
Jorapu(pMHUUECKUX ypaBHEHUH

79

80

81

KonTponasnas pabora: "Jlorapudpmuueckas
¢yukus. Jlorapupmuueckue ypaBHeHus"
Cunyc, KOCUHYC, TAHT€HC M KOTaHT€HC
YHCIOBOTO apryMeHTa

CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIOBOTO apryMeHTa




82

83

ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHUCJIOBOT'O apryMeHTa

ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

84

TpuronomeTrpudeckas OKpyKHOCTb,
OTIpeieIeHue TPUTOHOMETPHUYECKUX
(GyHKLUI YUCIOBOTO apryMeHTa

85

86

TpuronomeTrpudeckas OKpyKHOCTb,
OTIpeieIeHue TPUTOHOMETPHYECKUX
(GYHKIMH 9UCIOBOTO apryMEeHTa

OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI

87

OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI

88

OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI

&9

90

OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

91

92

93

[IpeobpazoBanne TPUTOHOMETPUUECKUX
BBIPAKECHUIN

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

[IpeoOpazoBanue TPUTOHOMETPHUUECKUX
BBIPAKECHUI

94

95

Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN

Pemrenne TpuroHOMeTpUUECKUX YpaBHEHNUN




96

PelieHne TpUroHOMETPUYECKUX YpaBHEHUH

97

PelieHne TpUroHOMETPUYECKUX YpaBHEHUH

98

99

100

PemieHne TpUroHOMETpUYECKUX YpaBHEHUN
PewieHne TpUroHOMETpUYECKUX YPaBHEHUN

PelieHne TpUroHOMETPUYECKUX YpaBHEHUIH

101

102

103

KonrpomnsHas padora:
"TpUrOHOMETPUYECKUE BBIPAKEHUS U
TPUTOHOMETPUUECKHUE ypaBHEHUS"

ITocnenoBaTeNnbHOCTH, CIIOCOOBI 3aJaHHUs
[oCIeI0BaTeIbHOCTENR. MeTon
MaTeMaTUYECKON HHIYKIIUU

MoHoTOHHBIE B OIrpaHUYCHHBIC

nocJeI0BaTeIbHOCTU. McTopus aHanm3a
OECKOHEYHO MaJIbIX

104

105

106

Apudmernueckast mporpeccus

['eomeTrpuueckas nporpeccust

beckoHeuHO yObIBaromas reoMeTpruIecKast
nporpeccus

107

Cymma OeckoHEYHO yObIBaroIiei
Te€OMETPHUYECKON MPOTPECCUr

108

109

JIMHENHBIN U DKCIOHEHMAIIBHBIN POCT.
Yucno e. DopMyna CIOKHBIX TPOLEHTOB

JIMHENHBIN U SKCIOHEHIUAIIBHBIN POCT.




110

Yucno e. Dopmyia cI0KHBIX TPOLEHTOB

Hcnonbs3oBanue nporpeccuu Jyisi perieHus
pealibHBIX 3aJ1a4 MPUKJIAJHOTO XapaKTepa

111

112

KonTtponsHas pabora:
"[locnenoBarenbHOCTH U Iporpeccun”

HenpepsiBHBIC (DYHKIIMHK ¥ MX CBOWCTBA

113

114

Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIII

CaoiicTBa (hyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

115

CpoiicTBa (hyHKIMI HETPEPHIBHBIX HA
OTpe3Ke

116

117

Metox HHTEPBAIOB VIS PEILIEHUS
HEpPABEHCTB
Metox HHTEPBAJIOB VIS PELLICHUS
HEPABEHCTB

118

119

120

MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

ITpuMeHeHnEe CBOMCTB HENPEPHIBHBIX
GyHKIMH U151 pereHust 3a1a4
ITpuMeHeHnEe CBOMCTB HENPEPBIBHBIX
GyHKUMH 1715 pelieHus 3a1a4

121

122

[lepBast u BTOpas Mpou3BOIHbIE (PYHKUINN

Ornpenenenne, reOMETPUUECKUN CMBICTT
IIPOU3BOJHOM

123

Onpenenenue, GU3NUECKUI CMBICIT




MIPOU3BOAHOMN

124 YpaBHeHUE KacaTeNbHOW K TpapuKy | 0
byHKIUA

125 YpaBHeHUE KacaTeNlbHON K TpaduKy | 0
byHKIIUN

126 [Tpon3BogHBIC STIEMEHTAPHBIX (DYHKITHI 1 0

127 [TpousBoHBIE JIeMEHTAPHBIX (PYHKUINH 1 0

128 [IpousBoaHast CyMMBI, IPOU3BEICHUS, | 0
YaCTHOTO ¥ KOMITO3UIIMH ()yHKIIUNA

129 [TpousBoHAs CYMMBI, TPOU3BEACHNUS, | 0
YaCTHOTO ¥ KOMIO3ULIUU (HYHKITUI

130 [IpousBoaHast CyMMBI, IPOU3BEICHUS, | 0
YaCTHOTO ¥ KOMIO3UIIUU (HYHKIIUI

131 KonTponsHas padora: "[Iponssoanas” 1 1

132 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs | 0
3HaHM: "YpaBHeHu"

133 [ToBTOpeHue, 0600IIEHNE, CUCTEMATHU3AIIHS | 0
3HaHui: "OyHKuun"

134 HToroBas KOHTpOJIbHAsA paboTa 1 1

135 Wrorosas koHTposibHasA paboTa 1 1

136 [ToBTOpEeHme, 0600IIEHNE, CUCTEMATH3AIIH 1 0
3HAHUM

OBUIEE KOJIMYECTBO YACOB I1O 136 10

[TPO'PAMME




11 KJIACC

KosmmyecTBo yacoB DJIeKTPOHHBIE
Nen/m  Tema ypoka Konrpoabnbsie IIpakruuyeckue Aara tupposhie
Bcero u3yyeHHusi o0Opa3oBaTe/bHbIE
padoThI padoThI pecypenI
[Ipumenenne npon3BoJHON K 0 0
1 UCCIIEIOBaHMIO (DYHKIMI HAa MOHOTOHHOCTB 1
U 3KCTPEMYMBbI
[Ipumenenue npou3BoJHON K 0 0
2 UCCIIEIOBAaHHIO (DYHKIMIT HA MOHOTOHHOCTB 1
U 9KCTPEMYMBI
[IprumeHeHue nporu3BOIHON K 0 0
3 UCCJIEIOBaHHIO (PYHKIIMI Ha MOHOTOHHOCTh 1
U 9KCTPEMYMBI
[TpuMmeHeHne Nponu3BOJHON K 0 0
4 UCCIIEIOBaHMIO (DYHKIMI HA MOHOTOHHOCTb 1
U 3KCTPEMYMBbI
[Ipumenenne mponu3BOJHON K 0 0
5 UCCIIEIOBaHMIO (DYHKIMI HA MOHOTOHHOCTb 1
U SKCTPEMYMBbI
[Ipumenenne mponu3BOJHON K 0 0
6 MCCIIeI0BaHNI0 (DYHKIIMI HA MOHOTOHHOCTD 1
U KCTPEMYMBI
Haxoxxaenne HanOobIIero u 0 0
7 HaVMEHBIIIETO 3HAYEHUSI HENPEPHIBHON 1
(GyHKIIMM Ha OTpe3Ke
8 Haxoxaenne HanOobIIero u 1 0 0




HAMMEHBIIIETO 3HAYCHUS HETIPEPBIBHOM
(byHKIMHU HAa OTpe3Ke

HaxoxneHne HanOOIbIIero u
HAMMEHBIIIETO 3HAYCHUS HETIPEPBIBHOM
(GYHKIIMMA Ha OTPE3Ke

10

Haxoxnenue HanbonbLero u
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
(GYHKITMH Ha OTPE3Ke

11

12

13

14

Haxoxxnenune HanbopIIero u
HAaWMEHBIIIETO 3HAYCHUSI HEMTPEPHIBHOM
(GyHKIMHT HAa OTpE3Ke

Haxoxnenune HanOobIIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPHIBHON
(GyHKIMHT HAa OTpE3Ke

[IpumeHneHne MPOU3BOTHOM JIJIst
HAXO0XICHUS HAWTYYIIETrO PEeIeHHs B
MPUKIIAIHBIX 3a7auax

[Ipumenenre npou3BOIHOM IS
HAaXO0’KJICHUS HAWJTY4YIIEro PEHIeHUs B
MPUKIIAJHBIX 3a/1a4ax

15

[Ipumenenre npou3BOIHOM IS
OTIpEeIeTICHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHOT0 (POPMYIION UITH
rpadpukom

16

[IpumeHeHre mporu3BOIHOMN ISt
OTIpEIeTICHUSI CKOPOCTH M YCKOPEHUS
mporiecca, 3a1aHHOT0 (POPMYIION HUITH
rpaduxom




17

Kommozurust ¢hyHKImii

18

Kommo3zurus ¢hyHKImii

19

20

Komnosunus ¢pyHkuumit

['eomeTpuyeckue 0Opas3pl ypaBHEHUI Ha
KOOPJMHATHOM IJIOCKOCTH

21

22

23

I'eomeTrpuueckue oOpa3sl ypaBHEHHIA Ha
KOOPAMHATHOM INIOCKOCTH

KoHnTtposnbHas pabora: "UcciaenoBanue
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHOMN"
[TepBOOOpa3Hasi, OCHOBHOE CBOWCTBO
epBOOOPa3HBIX

24

25

26

[lepBooOpa3HbIe FIeMEHTAPHBIX (PYHKITHIA.
[IpaBuna Hax0XIEHHS TEPBOOOPA3HBIX
[TepBooOpazHble yIeMEHTAPHBIX (QYHKIHH.
[TpaBuia HaX0XKJEHUS IEPBOOOPA3HBIX
Huterpai. I'eoMmeTpuyeckuii CMbICT
MHTETpaa

27

28

29

Brruucnenue onpenenéHHOro MHTErpaia 1o
dbopmyne Herotona-Jleitoauia

Brrunciienue onpeneni€HHOro NHTErpaia o
dopmyne Hetorona-Jleitbnuia
[IpruMmeneHne uHTErpasia 11 HaX OKIACHUS
TIoIIaied TIOCKUX Quryp

30

HpI/IMeHeHI/Ie HUHTETpaj1a 111 HAXOXKIACHUA
00BEMOB reOMETPUYECKHUX TeI




31

32

[Tpumepsl pemennit nudepeHIuaTbHbIX
ypaBHEHU U

[Tpumepsl pemennii nudhepeHITnaTbHbIX
ypaBHEHUH

33

MaremaTrnueckoe MOAECIMPOBAHUE
peabHBIX MPOIECCOB C MOMOIIBIO
g depeHIraIbHbIX ypaBHEHUN

34

35

KonTtponsnas padora: "[lepBooOpasnas u
uHTerpan”

Tpuronomerpuydeckue GYHKIHH, HX
CBOMCTBa U rpaduKu

36

Tpuronomerpudeckne GyHKINHU, HX
CBOWCTBA U TpapuKu

37

38

Tpuronomerpuueckue GYHKIHH, HX
CBOWCTBA U TpapuKu
Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBA U rpaduKu

39

Tpuronomerpuueckue QyHKIIMH, UX
CBOICcTBa U rpaduKu

40

41

42

OT60p KOpHEH TPUTOHOMETPHUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

OT160p KOpHEH TPUTOHOMETPUUYECKHIX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHIX
YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH




OT160p KOpHEH TPUTOHOMETPUUECKHUX

43 YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

44 Penienne TpUroHOMETpUYECKUX
HEPABCHCTB

45 Pewienne TpuroHOMeTpU4YECKUX
HEPABEHCTB

46 Pewienne TpuroHOMeTpU4ECKUX
HEPABEHCTB

47 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB
KontponwHas pabdora: "I'paduku

48 TPUTOHOMETPUUYECKHUX (PYHKIUH.
Tpuronomerpruueckue HepaBeHCTBA"

49 OcCHOBHBIE METO/IbI PELLICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OcCHOBHBIE METO/BI PELLICHUS
MIOKa3aTeIbHBIX HEPABEHCTB

51 OcCHOBHBIE METOIbI PELLICHUS
MIOKa3aTeNIbHBIX HEPABEHCTB

57 OcHOBHBIE METOIbI PELLICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METO/BI PELLIEHUS
JorapupMHUECKUX HEPABEHCTB

54 OcHOBHBIE METO/IbI PELIEHUS
norapu(MUUECKIX HEPABEHCTB

55 OcHOBHBIE METO/IbI PELIEHUS

norapu(MUIECKIX HEPABEHCTB




56

57

OCHOBHBIEC METO/IbI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

OcCHOBHBIE MCTOBI pCHICHUA
HppaoOHaJIbHBIX HCPABCHCTB

58

59

60

OCHOBHBIC MCTOJbI pCHICHUA
HppanruoHaJIbHbIX HCPABCHCTB

OcHOBHBIE METOBI PEILIECHUS
UPPALMOHAJILHBIX HEPABEHCTB

OCHOBHBIE MCTO/JbI PCIHICHUA
HppalMOHAJIbHBIX HCPABCHCTB

61

62

63

I'paduueckue metozs! pemeHus
HUPPALMOHATILHBIX YpaBHEHUHN
['padmyeckue METOABI peLICHHS
MPPALMOHATIBHBIX YPABHEHUN

['padmyeckue METOABI peLICHUs
MOKa3aTeNbHBIX YpaBHEHUN

64

65

66

I'padmuueckue metozs! peneHus
MOKa3aTeIbHbIX HEPABEHCTB
I'paduueckue MeTObI pelIeHus
norapu(pMHUUECKUX ypaBHEHHIA
I'padmuueckue metoas! pemeHus
JorapupMUUECKUX HEPABEHCTB

67

68

['padpuaeckue MeToabI pemeHust
norapu(MUIECKIX HEPABEHCTB
I'paduueckue MeToBI peneHus
MOKA3aTeNbHBIX U JTOTapU(OMUIECKUX
ypaBHEHUU




69

70

71

['padmyeckue METOABI peLICHHs
NOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
yYpaBHEHUI

['padmyeckue METOABI peLICHUS
MOKa3aTeNIbHbBIX U JOrapu(OMUUYECKUX
HEPABEHCTB

I'paduueckue MeTo Bl pemieHus
MOKa3aTeIbHBIX U JIOTApU(PMUICCKUX
HEPaBEHCTB

72

KonTtponpHas pabdora: "MppanuonanbHele,
NoKa3aTesbHbIE U JJoTapuMuiecKkue
HepaBeHcTBa"

73

74

75

KommnekcHeie uncna. AnreOpanueckas u
TpUTrOHOMETpHYeCcKasi GOpMBI 3arucu
KOMIUIEKCHOTO YHCIIa

KommnnekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUUecKast (pOpMBI 3arnucu
KOMIUTIEKCHOTO YHCIIa

Apudmernueckre oneparum ¢
KOMILJIEKCHBIMHU YUCIIAMH

76

77

78

ApudmeTrnueckue onepanuu c
KOMIUIEKCHBIMU YHCIIaMU
N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOPJMHATHOM IIOCKOCTH

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHCCJI Ha
KOOpHHHaTHOﬁ IJIOCKOCTH

79

®opmyna Myaspa. KopHu n-oii ctenenu u3
KOMILJIEKCHOTO YHCIIa




80

81

®opmyna Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO YHCIIa

HpI/IMeHeHI/IC KOMIIJICKCHBIX YUCCII AJIA

penieHus GU3NUECKUX U FT€OMETPHUUECKHUX
3a1au

82

KontponpHas pabdora: "KomruiekcHbie
yucia

83

HaTypaJ'ILHBIC H OCJIbIC YHClla

84

Harypanbnsle u niensie yucna

85

HpI/IMCHeHI/Ie IMPU3HAKOB ACIIMMOCTHU LCIIbIX
YUCCJII

86

87

HpI/IMCHeHI/IC IMPU3HAKOB ACIIMMOCTHU LCIIbIX
YHUCCJI

[IpuMeHeHne MPU3HAKOB JACITUMOCTH IETBIX
gucen: HOJl u HOK

88

[IpuMeHeHne MpU3HAKOB JETMMOCTH LIEITBIX
yucen: HOJl u HOK

&9

90

HpI/IMeHeHI/Ie IPHU3HAKOB JCJIUMOCTHU LEJIBIX
YUCCII: OCTAaTKH 110 MOJYJIIO

HpI/IMeHeHI/IC IMPU3HAKOB ACIIMMOCTHU LECIIbIX
YUCCII: OCTATKU 110 MOIOYJIHO

91

[IprMeHeHre MPU3HAKOB AEITUMOCTH LIEJIBIX
4yycell: anroput™ EBKnnaa i peneHus
3a7a4 B IeJIbIX YHUCIIaxX

92

Kontponbnas pabota: "Teopust menbix
gucen"




CucreMa 1 COBOKYITHOCTh YPAaBHEHUU.
93 PaBHOCHIIBHBIE CHUCTEMBI M CUCTEMBI-
CJIe/ICTBUS

CucreMa 1 COBOKYITHOCTh YPaBHEHUU.
94 PaBHOCHMIBHBIE CUCTEMEI U CUCTEMEI-
CIIEICTBUSL

95 OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YpPaBHEHUN

OCHOBHBIEC METO/IbI PEIICHHS CUCTEM U
96 COBOKYITHOCTEW MPpalliOHATIBHBIX
ypaBHEHU I

OCHOBHBIE METOJIbI PEIICHUSI CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUI

OcCHOBHBIE METOJIbI PEILICHUSI CUCTEM U
98 COBOKYITHOCTEM MOKa3aTeIbHbIX
yYpaBHEHUNU

OcCHOBHEBIC MCTOABI pCICHUA CUCTEM U

99 COBOKYITHOCTEH JIorapu(pMudeckux
yYpaBHEHUU

OCHOBHBIEC METO/IbI PEIICHUS CUCTEM U
100 COBOKYITHOCTEH Jorapu(pMUUECcKux
ypaBHEHUU

IIpuMeHeHne CUCTEM K PEIIEHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 33]1a4 U3

101 pa3anyYHbIX 00JacTel HayKH U peaibHOM
JKU3HHU, MHTEPIIPETALUs TOITy4EHHBIX
pE3yJIbTaTOB




102

IIpuMeHEeHHE CUCTEM K PELICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 U3
pa3nuyHbIX 007acTeil HAyKH U pealbHOM
JKU3HU, MHTEPIIPETALUs II0Jy4CHHBIX
pe3yJIbTaToB

103

IIpuMeHeHNEe HEPABEHCTB K PEIICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a]1a4 U3
pa3nuyHbIX 007acTeil HAyKH U pealbHOM
JKU3HU, MHTEPIIPETALUs IIOJY4EHHBIX
pe3yJIbTaToB

104

105

KonTponbnas pabota: "CucremMsl
palroHaIBHBIX, UPPAMOHATBHBIX
MOKA3aTeIbHBIX U JIOTapU(YMUYECKUX
ypaBHEHUI"

PanmonansHbie YpaBHCHHA C ITapaMEeTpaMun

106

107

108

109

PanuonansHbie HEpaBEHCTBA C
rapaMeTpamMmu

PanonanbHbIE CUCTEMBI C napameTpaMmu

HppaunoHainbHble YpaBHEHUS, HEPABEHCTBA
C IapaMeTpaMu

HppanmoHanbHble CUCTEMBI C
napameTpamu

110

111

IToka3aTenbHbIE ypaBHEHUS, HEPABEHCTBA C
rapameTpamu

IIokazaTenbHBIE CUCTEMEI C InmapamMeTpaMmu

112

Jlorapugmuueckue ypaBHEHHUs,




113

HEpaBCHCTBa C ImapaMETpaMu

Jlorapudmuueckre CUCTEMEI C
napaMeTpamu

114

115

116

TpUroHomMeTpUYECKUE YPaBHEHHUS C
napameTpamu

TpuronomeTpuyeckrue HEpaBEHCTBA C
napaMeTpamu

TpuroHoMeTpuyeCKrue CUCTEMBI C
napaMeTpamu

117

IToctpoenue u uccnegoBaHue
MaTeMaTUYECKUX MOJENIEN peaJbHbIX
CUTyalui C IOMOUIBIO YPABHEHUH C
napaMerpamu

118

119

120

121

[Toctpoenue u uccienoBanue
MaTEMaTUYECKUX MOJENIEH peabHbIX
CUTyalMi C MOMOUIBIO CUCTEM YPABHEHUN
C ImapamMeTpaMu

ITocTpoeHue u uccinenoBaHue
MaTeMaTUYeCKUX MOJEIIEH peaabHbIX
CUTYyalMi C MOMOUIBIO CUCTEM YPABHEHUN
C mapameTpaMu

Konrtponsnas pabora: "3agauu c
napaMerpamu’

[ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIH
3HaHui: "YpaBHeHus"
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[ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui: "YpaBHeHus"




123
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[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHui: "YpapHenus. Cucrembl
ypaBHeHHUI"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHuii: "HepaBencrpa"

125

[ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3aIUs
3HaHuii: "HepaBencrtna"

126
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[ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3aIUS
3HaHuii: "HepaBencrtna"

[ToBTOpenue, 060061IeHNE, CUCTEMaTH3AIUs
3Hanuii: "[IpousBonHas u e€ npumeneHue"

128

IToBTOpenue, 00001mIeHNE, CHCTEMAaTH3aINS
3Hanuii: "lIpousBoaHas u e€ npumeHnexue"

129

130

[ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALMS
3Hanuii: "lIponsBoaHas u e€ npumeHneHue"
[ToBTOpeHue, 06001IeHNE, CUCTEeMaTH3aIUs
3HaHui: "MHTerpan u ero npumeHenue"

131

[ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS
3HaHui: "OyHKuun"
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[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHui: "OyHKuun"
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUS
3HaHui: "OyHkuu"

134
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136

HtoroBast KoHTpoJIbHAs paboTa
HtoroBast kKoHTpoJIbHAs paboTa

[ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS




3HaHUHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

136
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» MaTtemaTrka: anrebpa v Hadaia MaTeMaTHUECKOTO aHAlIN3a, TEOMETPHSL.
AnrebOpa u Hadasa MaTeMaTudeckoro ananusa, 11 kmace/ Komsrua FO.M.,
TkaueBa M.B., ®enoposa H.E. u apyrue, AkiimonepHoe o01iecTBo

«3marensctBo «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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