MNOACHUTEJIBHASA 3AIIMCKA

VYyebnblli Kypc «Anrebpa U Hayaja MaTeMaTHYECKOrO0 aHAIM3a» SIBISETCA
OJIHUM M3 HauboJee 3HAYUMBIX B IpOrpamMme CpelHero oOuiero oopa3zoBaHUs,
MOCKOJIbKY, C OJJHOM CTOPOHBI, OH OOECHEUYMBAECT MHCTPYMEHTAIbHYIO 0a3y ais
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C IPYroi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUIEHUE O0yYaroIMXcs Ha YPOBHE, HEOOXOAUMOM
JUIsl OCBOEHUS MH(OpMATUKH, 00IIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYTUX
JUCHUIUIMH. B pamkax paHHOro y4yeOHOro Kypca oOydwaroliuecs OBJA[eBalOT
YHHUBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTU4eckoi hopme.

VYyebHblli Kypc anreOpbl M Havyall MaTeMaTHUYECKOr0 aHaliu3a 3aKja/IbIBaeT
OCHOBY /I YCHEIIHOrO OBJaJCHHS 3aKOHAMU (U3UKU, XUMHH, OWOJIOTHH,
MOHUMAaHHUS OCHOBHBIX TEHJEHIIMN Pa3BUTHUSI SKOHOMHUKHU U OOLIECTBEHHON JKU3HHU,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX MH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIONb30BaTh UX AJs JajbHeHIero oOpa3oBaHus U B
MOBCEAHEBHOMN XU3HU. B TO ke Bpemsi oBiajeHue aOCTPAaKTHBIMU U JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMU aireOpbl M MaTeMaTHYeCKOro aHajiM3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JOKa3bIBAThH
YTBEPXKACHUS C MOMOINBIO MHAYKIIMH U pacCykKIaTh JEAYKTUBHO, HCIIOJIb30BAThH
00001IeHne U KOHKpETH3aluio, al0CTparupoBaHWE U aHAJIOTHUI0, (OpMHUPYET
KpPEaTUBHOE U KPUTUUECKOE MBILIICHHE.

B xone u3yuenus yueOHOro kypca «Anredpa M Hayaia MaTEeMaTHYECKOTO
aHalM3a» 00ydYarolIuecs IMOJYy4aroT HOBBIM ONBIT PEIICHUs MPUKIAJAHBIX 33jad,
CaMOCTOSITENIbHOTO TMOCTPOSHUSI MAaTEeMAaTUYECKUX MOJENEH pealbHBIX CHUTYallHi,
UHTEPHpPETAllUd  TOJIYYCHHBIX  pEUICHUH, 3HAKOMATCS C  MpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUpOJe, HAyKe U MCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHU U UX aBTOPAMH.

VY4eOHbli Kypc 00nanaeT 3HAYUTENbHBIM BOCHUTATENBbHBIM IOTEHIIHAIIOM,
KOTOpBIA peanu3yeTcss Kak uepe3 Y4eOHbI Marepualn, CIOCOOCTBYIOIIUMA
(GOpMHPOBAHUIO HAYYHOI'O MHUPOBO33PEHUS, TaK M 4epe3 crneuuuky ydeOHOH
NEeATEIbHOCTH, TpeOyrolmed MNPOJOJDKUTEIbHOM KOHILIGHTpAlMM BHUMAHMS,
CaMOCTOSITEIBHOCTH, AaKKypPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIN
pe3yJbTar.

B ocHoBe MmeTtonuku oOydeHus aiaredpe M HayajlaM MaTeMaTH4YeCKOTO
aHaJIK3a JIKUT JAEATEIbHOCTHBIA TPUHIUI O0yUEHHUS.

B crpykType yuebHOro kypca «Ainredpa W Hadajga MaTeMaTHYECKOTO
aHaJlM3a» BbIIEIEHBI CIEAYIOUINE COJAEpKaTeIbHO-MEeTOANYecKue TuHuM: «Yucna
U BBIYUCIICHUS», «DyHKUINUU U Tpa@uKn», «YpaBHEHUS U HepaBeHCTBa», «Havana
MaTEeMaTU4YeCKoro aHanusa», «MHoxecTBa M JiIoTMKa». Bce OCHOBHbBIE



COJIEPKaTEIbHO-METOUYECKHE JHMHUH H3Y4aloTCsl Ha MPOTSKEHHH JBYX JIET
oOy4yeHUsT Ha YpPOBHE CpeAaHero o0mero oOpa3oBaHMs, €CTECTBEHHO JOTOTHSS
Jpyr Opyra U MOCTETIEHHO HACHIIIAsCh HOBBIMH TeMaMU W paszjaenamu. JaHHBIHA
yu4eOHBIA KypC SIBISIETCS WMHTETPAaTUBHBIM, IIOCKOJIBKY OOBequHSIET B cebe
COJIep’)KaHWEe HECKOJBKMX MAaTeMaTHYeCKHX IUCIUIUIMH, TaKuX Kak anredpa,
TPUTOHOMETpPHSI, MAaTEeMaTHUYECKUN aHalIu3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
noruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAeBalOT Bc€ Ooiee
IMIMPOKUM MATEMAaTUYSCKUM aIiapaToM, Y HUX TOCIEI0BATEIbHO (OPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTeMAaTHYeCKyl0 MOJENb pPeaTbHOU
CUTYyallu, MPUMEHATh 3HAHUS, TIOJNyUYECHHBIC MTPU M3yYEeHUU Y4eOHOTO Kypca, IJis
pelIeHusI CaMOCTOSITENTbHO C(HOPMYJIMPOBAHHON MAaTeMaTUYECKOM 3aJaul, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepxarenpHO-MeTOIMYEeCKast JUHHS «UWcia W BBIYMCICHUS) 3aBepIIacT
(dbopMUpOBaHNE HABBIKOB MCIOJIB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 0011ero oopazoBanusi. Ha ypoBHe cpeanero o0uiero
oOpa3oBaHusi 0coboe BHUMaHue ynensieTcss  (OPMUPOBAHHIO  HABBIKOB
palroHaNbHBIX BBIUMCICHHUM, BKIIOYAIOMIMX B C€0sl MCHOJIb30BAHUE PA3TUYHBIX
dopM 3amucu 4Ymcia, YMEHHE JeNaTh MPUKHUIKY, BBHIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLICHUBATh YWCIIOBHIC BBIpAXEHHS, PabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYyYaloIIMMCs MHOXKECTBAa HATypaldbHBIX, IENbIX,
palMoOHANbHBIX M JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX YHCENl. B KaxJaoM #3 O3TUX MHOXECTB paccMaTpUBAIOTCSA
CBOMCTBEHHBIE €My crenuduueckue 3amadyd W OIepalyu: JIeJCHHE Haleo,
OIIEpUPOBAaHUE OCTAaTKaMH HAa MHOXKECTBE IIENIBIX YHCEN, OCOOBbIe CBOWCTBA
palMoHANbHBIX M UPPAIMOHATIBHBIX YHCEN, apu(METHUECKUE OINEepaliu, a TaKkxke
U3BJICUCHUE KOPHS HATYpaJbHOW CTENEHH Ha MHOKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY PACIIMPEHUIO KpPyra HCIOJBb3YyEeMbIX YHUCEN U
3HAKOMCTBY C BO3MOKHOCTSIMH WX NPUMEHEHUS U1 PEIIeHUs Pa3IuYHbIX 3a7ad
dbopMupyeTcsi IpeaCTaBICHUE O €IWHCTBE MAaTEeMAaTUKH KaKk HAayKd U €€ poju B
MOCTPOCHUU MOJIETICH peanbHOr0 MHUpPA, HIMPOKO HCIOJIB3YIOTCS 000OIIeHHE U
KOHKpETH3aIHsl.

Jluaust «YpaBHEHHS W HEPABEHCTBA» pEaJN3yeTcs Ha MPOTSHKCHHH BCETO
oOydeHHsT Ha YPOBHE CPEIHEro O0OIero oOpa3oBaHMsI, MOCKOJIBKY B KaXIOM
pasgene IlporpamMMmbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIOHIMX 3a1ady. B
pe3ynpTaTe OOy4alOlIUMEeCs OBJIAJCBAIOT PAa3IMYHBIMU METOJAAMH  PEIICHUSA
palMoOHaNIbHBIX, HUPPAIMOHATBHBIX, MOKA3aTeIbHBIX, JIOTAPUPMUYCCKUX |
TPUTOHOMETPHUYECKUX ypaBHCHUW, HEPABEHCTB W CHUCTEM, a TakXkKe 3ajad,
collepkamx mapameTpbl. [lomydeHHBIE YMEHHUS IIUPOKO HCIOJNB3YIOTCS TIpU
UCCIIEIOBaHUH (DYHKIIUH C TIOMOIIBIO MPOU3BOIHOM, P PEUICHUH MPHUKIAIHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJE€HUE HAauOOJBIINX M HAUMEHBIIUX 3HAYEHUIN (QYHKIINH.
JlanHasi copepkarenbHasi IMHUS BKIIIOYAaeT B ce0s Takke (OpMUPOBAHUE YMEHUM
BBIMOJHATH  pacu€rtel 1o  (QopmyrnaMm, MpeoOpa3oBaHHUS  PalMOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUUYECKHX BBIPAXKCHUM, a TAaKXE BBIPAKCHUH,
CoJlepKallluX CTelneHu M Jjorapudmbl. brarogaps u3ydeHuro anreOpandeckoro
Marepruajia  IPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHUE  ANTOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIUICHUS OOy4arolmmxcs, (OPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxaeHuil, pabOTbl C  CUMBOJIbBHBIMM  (OpMaMu,  IpenCTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTEHl B BHJI€ PAaBEHCTB M HEPABEHCTB. Amredpa
npegiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBHI JJI PELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 337a4, HATJISAIHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KAaK
S3bIKA HAYKHU.

ConepxarenpHo-MeTon4eckass JUHUS «DPyHKIUM U TpauKW» TECHO
nepenaeTaeTcs ¢ APYyTMMM JIMHUSMU y4e€0HOro Kypca, MOCKOJIBbKY B KaKOM-TO
CMBICJIE 3aAET MOCIEA0BATEIBHOCTh U3YyUEeHHs MaTepuaa. V3yueHne cTeneHHou,
MOKa3aTeIbHOM, JIOTApU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIHM, UX CBOWCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU IS pEIIeHUs 3a7ad U3 JPYrHX y4eOHbIX
IIPEIMETOB U PEAIBHON KU3HHM TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM AHAIU30M,
TaK U C pELICHHEM ypaBHEHUU U HepaBeHCTB. lIpu 3TOM Oo0nbllIOE BHUMaHHE
ynensiercst GopMHpPOBaHUIO YMEHHUS BhIpaKaTh (POpMyJaMH 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, HCCIENOBAaTh MOJIY4YeHHbIE (DYHKIHH, CTPOUTHh HUX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JTMHUY HalleJIeH Ha pa3BUTHE YMEHUU
Y HABBIKOB, IIO3BOJIIIOIIMX BBIPAXKATh 3aBUCHUMOCTH MEXIYy BEIMYMHAMHU B
paznuyHoOi (opMme: aHATUTUUYECKOM, rpaduyeckoil u cioBecHoi. Ero mszyuenwue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AINH, UCTIOTH30BAHUIO AaHAJIOTHA.

CopnepxarenpHass nuHuA «Hadanma MareMaTnueckoro aHanu3ay» I03BOJISET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTU4ECKUX, TaK W MPUKIAIHBIX 3a7ad,
JOCTYIIHBIX 00yYaroluMcs, TaK KaK y HUX MOSABISIETCS BO3MOKHOCTb CTPOUTH
rpaduKu CIOXHBIX (PYHKIMHA, ONPENEeNiaTh HMX HAWOOJIbIINE W HAaWMEHBIINE
3HAYEHUSI, BBIYUCIATH IUIOMIAAU (UTYP U OOBEMBI TEN, HAXOIUTh CKOPOCTH U
YCKOpPEHMs IIpoleccoB. JlaHHas colep:KareiibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IIOCTPOEHHUS MAaTeMaTH4EeCKUX MOJENEH peajbHbIX CHUTYallUH,
IIO3BOJIIET HAXOAWTh HAWIy4lllee pElIeHWe B MPUKIAAHBIX, B TOM YHCIE
COIIMAJIBHO-I)KOHOMHUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBaMHU MaTE€MaTUYECKOIO
aHaJln3a CIOCOOCTBYET pa3BUTHIO AOCTPAKTHOrO, (OPMalbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBbIIIICHUS, (OPMUPOBAHUIO YMEHHMH paclO3HABAaTh IPOSIBICHUSA
3aKOHOB MaTEMaTHKU B HayKe, TEXHMKE M HCKyccTBe. OOydaromuecs y3HaKT O



BBIAAIOLIMXCSl PE3ysbTaTaxX, IOJYYEHHBIX B XOJ€ pa3BUTUS MATEMaTUKH Kak
HAyKH, U 00 UX aBTOpPax.

CopepxarenbHO-MeTOANYECKasl TUHUSA «MHOKeCTBa U JIOTMKa» BKIIIOYAET B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MATEMAaTHYECKOM JIOTMKU. TeopeTHko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYPC IKOJIBHON MaTeMaTUKU
U TpejiaraloT HauOoJiee YHUBEPCAJbHBIN S3bIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTE€MaTUKU M €€ MPUIOKEHUN, OHHM CBS3BIBAIOT pa3HbIE MaTEMaTUYECKHE
JUCHUIUIMHBL W WX TMPWIOXKEHUs B eauHoe 1enoe. [losTomy BaxxHO [aTh
BO3MOXHOCTh OOy4aroleMycss TMOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MaTE€MaTUKH W HMCIOJb30BaTh €ro JJi BbIPAKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM [PU3HAKOM MAaTEMaTUKH KakK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYIO €H CTpOrocTb OOOCHOBAaHWW U CIIEJOBAaHUE OMNPEACIEHHBIM
npaBujaM  MOCTPOCHMS  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  3JEMEHTaMHU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIILIEHUS
00y4aromuxcsi, TO3BOJSET UM CTPOUTH CBOM PACCYXJACHHUS Ha OCHOBE JIOTHYECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIICHUSI.

B yue6HOM Kkypce «AnreObpa ¥ Hayajla MaTeMaTUYECKOTO aHaJIH3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJICIUPOBAHMS, KOTOPbIE MPU3BAHbI
crocoO0CTBOBaTh (HOPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJENEH peabHBIX
CUTyallud, MCCIEAOBAaHUS JTHX MOJENEHd C TMOMOINBIO ammapara aireopbl u
MaTEMaTUYECKOr0 aHalu3a, WHTEPIpPETAlMd MOJYyYEHHBIX pe3yJbTaToB. Takue
3a/1aHMsl BIUIETEHBI B K&XK/IBIN U3 Pa3/IejoB MPOrpaMMbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca HIMPOKO HCIOJIb3YeTCs JJIA peuleHus] MpUKIaaHbIX 3anad. [lpu
pelIeHUN  peaibHbIX  NPAKTUYECKUX  3ajJady  oOydyarouuecs  pa3BUBAIOT
HaOJI0JaTeIbBHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, abcTparupoBaThes,
UCIIOJI30BAaTh  AHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJIEMy.
HesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB pEIHICHHS NPUKIAJHBIX 3a7a4
OpraHu3yeTCs B MpoIlecce U3yUYeHUsI BCEX TeM y4eOHOro Kypca «Anredpa u Hayasa
MaTEMaTUYECKOrO aHaJIU3ay.

Ha wusyuyenme yueOGHOro kKypca «Anredbpa ¥ Hayala MaTeMaTUYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJEPKXAHME OBYUYEHUA
10 KITACC

Yucaa v BIYMCICHUSA

Pannonanbubie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE NIPOOU, MPOIIECHTHI,
OeckoHeuHble mnepuoanueckue Apodu. [lpumenenue npoOeld ¥ TPOLIEHTOB st
pELIEHUs NPUKIAAHbIX 3a7a4 U3 Pa3JINYHbIX OTPACiIeh 3HAHUW U PEaJIbHOM KU3HMU.

JevictBuTtenpHble  4uciia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCITA.
Apudpmernueckue  omepanuu ¢  JACUCTBUTEIBHBIMU  4UCIaMd.  Moayinb
JNEeUCTBUTEIBLHOTO YHCIa U €ro cBoicTBa. [IpubmmkEHHbBIE BRIYMCIICHUS, MpaBUia
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ 1enbiM nokazareneM. buHoM Herotona. Hcnosbe3oBaHue
MOJIXOAIICH (OPMBI 3aIUCH AEUCTBUTEIBHBIX YHUCEN AJISl PEIICHUS MPAKTUIECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHOM CTENEHHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM TOKA3aTEJIEM.

Jlorapudm uymcna. CpoiictBa norapupma. JlecaTuuHble W HaTypasibHbIE
Jorapu(MsbI.

CHuHyC, KOCHMHYC, TaHT€HC, KOTaHI'€HC YHCIOBOTO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa © TOXAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUS W ypaBHEHHs-ClencTBUsA. HepaBeHCTBO,
pElLIECHUE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHHS LETBbIX U APOOHO-PAMOHATLHBIX YPaBHEHUHN U
HEPAaBEHCTB. MHOrOWIEHBl OT OJHOW IIEpEMEHHOW. JlenmeHue MHOrowieHa Ha
MHOIO4JIEH C ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIbIMHU
kodpunnenramu. Teopema Buera.

[TpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUM, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHS. OCHOBHBIE METO/BI pemeHus
VPPALHOHAIBHBIX YPABHCHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHUS MOKA3aTEIbHBIX

YPaBHCHUU.

[TpeoOpa3zoBaHue BhIpaXXEHH, COAEpKALTUX JTOTapu(MBbI.

Jlorapudmuueckne YPaBHEHHS. OcHoBHBIE METO/IbI peLIeHUs
Jorapu(MUUYECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIIbI. [TpeoOpazoBanue

TPUTOHOMETPUUECKUX BbIpaKeHHUH. PelieHre TpuroHoMeTpruueckux ypaBHEHUH.



Pemienne cucreM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUH. OnpenenuTenb MaTpuilbl 2X2, €ro reoMEeTPUYECKUN CMBICI H
CBOMCTBA, BBIUMCJIEHUE €r0 3HAUYCHHS, IPUMEHEHUE OIPEACIIUTENS I pPEeLICHUs
CUCTEMBl JIMHEMHBIX YypaBHEHUU. PelleHne NpUKIAIHBIX 33aa4 C IOMOILUBIO
CHUCTEMBl JIMHEMHBIX ypaBHEHUW. lccienoBaHue I1IOCTPOCHHOW MOJEIU C
MOMOILBIO MaTPHUIL U OIIPEIETUTENCH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUN M HEpPaBEHCTB. lIpuMeHeHHEe ypaBHEHUMN M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYeCKUX 3a7a4 M 3a/Jad M3 pas3lIMyHbIX O0JacTel HayKh M peanbHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3amanus ¢GyHKIUU. B3aumHO o00paTHbIe (QYHKIHH.
Komnosunust ¢yakuuit. 'padux dyHkimu. DinemeHTapHbIE MNpeoOpa3oBaHUs
rpaduKkoB GyHKIUH.

OObnacTh ompeneneHus U MHOXECTBO 3HaueHUil pynkuuu. Hymm yskumu.
[IpomexyTku 3HaKOMOCTOSIHCTBA. YETHBIE M Heu€THBIe (yHKIUU. [lepuoanueckue
byaknun. [IpoMexyTkn MOHOTOHHOCTH (YHKIIMHA. MakCUMyMbl U MHHHMYMBI
¢bynkuuu. Hanbosbliiee 1 HauMeHblee 3Ha4yeHus: QyHKIIMU Ha IPOMEXKYTKE.

Jluneiinas, KBaJpaThyHasi W APOOHO-TMHEWHAs (QYHKIUU. DJIEMEHTapHOE
UCCIIEIOBaHHE U TOCTPOCHUE UX IPAPHUKOB.

CrenenHas QpyHKIMS C HATypalbHBIM M LENbIM NoKka3areneM. E€ cBoiicTBa u
rpa¢uk. CpoiicTBa M rpaduK KOpHS N-OM CTENEeHM Kak (PYHKIHUM OOpaTHOMU
CTEIEHU C HATypaJIbHbIM ITOKA3aTEJIEM.

[TokazatenbHast U Jjorapupmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIUN I pELICHUS] YpaBHEHUI.

TpuronomeTpuyeckass OKpPYKHOCTb, OIPEACIIEHHE TPUTOHOMETPUYECKHUX
(GyHKUIUNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B PpEANBHBIX MPOLECCAX U SBICHUSAX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHAJIN3a

[TocinemoBaTeIbHOCTH, CIOCOOBI 3aJaHUI ITIOC/IEIOBaTEIbHOCTEN. MeTton
MaTeMaTH4eCKON VHYKIINH. MoHOTOHHBIE u OTpaHUYCHHBIC
MOCJEA0BATENBHOCTU. VICTOpUS BO3ZHMKHOBEHUS MAaTeMaTUYECKOTO aHalIM3a Kak
aHalM3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas 1 reoOMeTpHUecKas mporpeccud. beckoHeyHo yObIBaromiast
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO yOBIBAIOUIEH reoOMEeTpHUYECKON
nporpeccuu. JIMHEMHbIA U SKCIIOHEHIIMAIIBHBIN pocT. Hncno e. opmyia CII0KHBIX
npoueHTOB. Mcrnosib30BaHWE NPOTrPecCUH Ui PEIICHUS peajbHbIX 3aaad
IPUKJIAJHOIO XapakTepa.



HemnpepriBHble (yHKIMM W WX CBOWCTBA. TOYKH pa3pbiBa. ACHMIITOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (QyHKIMI HENpPEpbIBHBIX HAa OTpe3ke. Meron
WHTEPBAJIOB [UIl PELICHUS HEPABEHCTB. [IprMeHEeHHMe CBOWCTB HENPEPBIBHBIX
(GYHKIUH 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMU. Onpenenenne, reOMETpUUECKUi U
buznyecKuil CMBICI MPOU3BOAHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (QyHKIHH.

[TpousBogubie  anmemeHTapHbix  ¢yHkuui.  [IpousBomHas ~ cyMMBl,
IPOU3BENIEHNUS, YACTHOTO U KOMITO3ULIUU (PYHKIIHI.

MHokecTBa M JI0rHKA

MHoxecTBO, onepanuy HaJ MHOXECTBAMM M HMX CBOMCTBA. JlnarpaMmsbl
Oiinepa—Benna. [IpumMeHeHHWE TEOPETHKO-MHOXKECTBEHHOIO —ammapara s
ONMCaHWs PEANBHBIX NPOLECCOB W SABJICHUU, IPU PEIICHWM 3a7a4 W3 JAPYIUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOro OOBEKTA, CIEACTBHE,
JI0Ka3aTEIbCTBO, PABHOCHIIBHBIE YDABHEHMUS.

11 KIIACC

Yucaa v BIYMCICHUSA

HarypanbHbie u nensle yncna. [IpumeHeHne npu3HAKOB JEIUMOCTH LIENBIX
yuces, HauOonpmmiki oOumi nenutens (nanee — HOJl) u HamMmeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anroputma EBkiuaa s pemeHus
3a/7a4 B LIEJIBIX YUCTIaX.

Kowmmnekcaple uucna. AnreOpanmdeckas W TPUTOHOMETpUYECKas (HOPMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. Apu(MeTHYecKHe OIepanud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn u3 KOMIUIEKCHOTO uucna. [IpumeneHue
KOMITJIEKCHBIX YMCETT IS PENICHHs] (PU3NUECKUX U TEOMETPUICCKUX 3a71a4.

YpaBHeHMs U HEPABEHCTBA

CucremMa ¥ COBOKYNIHOCTh YpPaBHEHHM M HEPABEHCTB. PaBHOCHUIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT1O0op  KOpHEH  TPUTOHOMETPUYECKUX  YPAaBHEHHM C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Perenre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOJABl PEIICHUS TOKAa3aTebHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJbl PEIICHUS CHUCTEM M COBOKYIHOCTEH paluOHAIbHBIX,
UPpAMOHATBHBIX, TOKA3aTEIBHBIX U JOTapU(PMUYECKUX YPABHCHHM.

VYpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad U 3a/ad U3 Pa3IuYHbIX OOJacTed HayKd M peaJbHOU
YKU3HH, UHTEPIPETALMS OJYyYEHHBIX PE3YIbTaTOB.

DyHKUMH U TPaPUKH

I'paduk xommozunum GyHKIUHA. ['eoMerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTtpuyeckue GyHKIINHN, UX CBOWCTBA U TPadUKU.

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

Wcnonb3zoBanue rpa@ukoB (QYHKIUN JUIsI HUCCIENOBAaHUS TPOIECCOB U
3aBHCUMOCTEH, KOTOpPBhIE€ BO3HUKAIOT IMPH PEIICHUU 3a7a4 U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEATIbHOM KU3HHU.

Hauyaja MaTeMaTH4eCcKOro aHajmn3a

[TpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
KCTpeMyMbl.  HaxoxaeHue  HamOOJBIIEr0O ¥ HAUMEHbBIIETOo  3HAYCHUM
HENpephIBHON (QYHKIIMHM Ha OTPE3Ke.

[IpumMeHeHne NpPOM3BOMHOM Il HAXOXKICHHUS HAWIy4dllero peleHus B
NPUKIAIHBIX 3a1adax, ISl ONpPEAEJICHUS CKOPOCTH M YCKOPEHUs Mpolecca,
3a1aHHOTO (DOPMYIIOH WU TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
sneMeHTapHbIX GyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

HNuTerpain. I'eomeTpuueckuu CMBICII WHTErpaa. Brruncnenne
onpeaenéHHoro uaTerpaia mno gopmyne Herotona-JIeibnua.

[IpumMeHeHue uHTErpana A HaXOXIEHUs IUIOWAAell miIockux ¢Guryp u
00BEMOB reOMETPUUECKHX TEJL.

[Tpumepsr pemenuii muddepeHINanbHBIX ypaBHEHUH. MaremaTtudeckoe
MOJICIMPOBAHUE PEANbHBIX IMPOLIECCOB C TOMOIIBI0  AuddepeHnaIbHbIX
YPaBHCHUU.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHIS

JIMYHOCTHBIE PE3YJBbTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3HUIINH O0YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO  WJI€HAa  POCCHUICKOr0  OOIIecTBa,  MpPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIeAYp TPaKIAHCKOTO o0OIecTBa (BBIOOPHI, OMPOCHI M JIPYyroe), yMEHHUeE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C HX
GYHKIHUSIMY ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPa)KJAHCKOM HIEHTUYHOCTH, YBAXKEHUS K
MPOILIOMY M HACTOSILIEMY POCCUHCKOW MAaTEMATHKH, IEHHOCTHOE OTHOILIECHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHAX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUSI, 3TUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTHUYECKUM
IIPUMEHEHUEM JOCTW)KCHUNM HAyKHM M JEATEIBHOCTbIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYHUBOTO OYyAYIIETO;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a7a4, PEUICHUH, pacCy AEHUI, BOCHPUUMYHUBOCTb
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uYeCcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MAaTeMaTH4YeCKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 06€30MacHOro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370POBBIO (30pOBOE THTAHWE, COATTAHCHUPOBAHHBIN DPEXKUM 3aHATUU U
OTZIbIXa, peryisipHasl (pu3nyeckas aKTUBHOCTH), (PM3MUECKOE COBEPLICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTENBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYydy, OCO3HAaHWE IICHHOCTU TPYAOTIOOUs, HHTEpEC K
paznuyHbiM  chepaMm  TPOPECCHOHATIBLHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccur U pealv30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,



TOTOBHOCTb M CHOCOOHOCTb K  MareMaTHMYeCKOMy  OOpa3oBaHUIO |
caM000pa30BaHMI0 HA MPOTSDKEHWH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTUYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3K0J10TMYeCKOr0 BOCIIMTAHHUS:

c(OPMUPOBAHHOCTh  HKOJIOTMYECKON  KyJIbTYypbl, IOHMMAHHUE BIUSHUA
COLIMATIbHO-)KOHOMHYECKUX IPOLECCOB HA COCTOSHUE IPHUPOJHON M COLMAIBHOU
Cpefibl, 0CO3HAHME I100ATBHOI0 XapakTepa SKOJIOTHYECKUX POo0OIeM, OpUEHTaLH
Ha TPUMEHEHME MAaTeMaTHMYeCKUX 3HaHMM /i1 peueHus 3axad B oO0jacTu
OKpY)KaloIled cpeapl, IUIAaHUPOBAHHWE IIOCTYIIKOB M OLEHKM HX BO3MOYKHBIX
HOCIEACTBUM JUIsl OKPYXKAIOUIEH cpenbl;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKM U OOIIECTBEHHOM  NPAKTUKH, IOHUMAaHHE
MaTeMaTHYECKON HayKM Kak c(epbl 4YeJIOBEUECKON MAESITENbHOCTH, ITaloB €€
pa3BUTHS M 3HAYUMOCTH JUIA Pa3BUTUS LMBWIM3ALMH, OBJIAJCHUE SI3BIKOM
MaTEMaTUKM ¥ MaTeMaTU4YeCKOM KYJIbTypOM KakK CpEIACTBOM IO3HAaHUA MHpA,
TOTOBHOCTh OCYILECTBIIATh IPOEKTHYI0 M HCCIEI0BATEIbCKYIO JIESITEIbHOCTh
UHAMBUIYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTebHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble jlornyeckue JeicTBus:

BBISIBJSITh M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKM MaTEMaTHYECKHX
OOBEKTOB, MOHATUH, OTHOLUIEHUH MEXAy MOHATHAMH, (OPMYJIUPOBATH
oIpezieNieHUs MOHATUM, YCTAaHABIIMBATh CYIIECTBEHHBIN MPU3HAK Ki1acCU(UKALMH,
OCHOBaHUs AJ1s1 0000IIEHUS U CPAaBHEHUS, KPUTEPHH IMPOBOUMOTO aHAJIH3a;

BOCIIpUHUMATh,  (OPMYyIUMPOBaTb U  MPEoOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPULATENbHBIE, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBIBIIATH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (hakTax, JaHHBIX, HAOIIOJECHUAX W YTBEPKACHUAX, IpeularaTb KPpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUMH;

JienaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX W
WHIYKTUBHBIX YMO3aKJIFOUCHHM, YMO3AKIIFOUCHHH 110 aHAJIOTUH;

IIPOBOJUTBH CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(psiMbIE€ ¥ OT MMPOTUBHOTI'0), BEICTPAaUBaTh apryMEHTALIMIO, IPUBOIUT IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBOIBL;

BbIOUpaTh crnoco0 pemieHus ydeOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
BapMAHTOB  pELICHMs, BbIOMpaTh HamOoJee MOAXONAMH ¢ y4yEToM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).



basoBbie ucciiegoBaTeIbCKUE AeHCTBUA:

WCIIOJIP30BaTh BOIMPOCHI KaK MCCIIENOBATEILCKUM WHCTPYMEHT TO3HAHUS,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOieMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TUIMOTE3y, apTyMEHTHPOBATH
CBOIO TIO3HIINIO, MHECHUE;

IPOBOJNTH CAMOCTOSTENIBHO CIUTAHUPOBAHHBIN AKCIEPUMEHT, UCCIICJOBAHHE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00beKTa, SIBJICHUS, MpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENIbHO (OpPMYTUpPOBaTh OOOOIICHHUS W BBIBOJABI MO pe3yibTaTaM
NpOBEAEHHOTO  HAONIOACHMS, HWCCICNOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpPOLECcCa, a TaKXkKe BbBIABUTATH
MIPEIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBIISATH Je(UIIATHI HH(POPMAIINH, JAaHHBIX, HEOOXOIUMBIX ISl OTBETAa Ha
BOIIPOC U JJISI pEIICHUS 3a/1a4H;

BEIOMpATh MH(POPMAIHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEeMATH3UPOBaTh W HWHTEPIPETHPOBATh WH(GOPMAIIMIO PA3TUYHBIX BHUAOB U
¢dbopM TpeCTaBICHNUS;

CTPYKTYpPUPOBaTh MH(GOPMAIHMIO, TPEICTABIATh €€ B Pa3IUYHBIX (OpMax,
WJUTFOCTPUPOBATH TpauuecK;

OIICHUBATH HaIEKHOCTD uHpOpMaIun o CaMOCTOSITEIIEHO
c(hOpMYyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIEC YHHBeEpPCAJIbHbIE Y4eOHbIE e CTBUS

OO0umenue:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYX ACHUS B COOTBETCTBHH C YCIOBUIMH U
1easIMu  OOIIEHUsI, SICHO, TOYHO, TPAaMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M INMHACBMEHHBIX TEKCTax, JaBaTh MOSICHEHUS MO XOAY PEIICHUs 3aJauH,
KOMMEHTUPOBATh NOJIYYECHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IAaE€MOI TEMBI,
npoOiemMbl, pelaeMol 3a7aud, BBICKA3bIBATh WJIEH, HAIICJIEHHbIE Ha TOHCK
pEILICHUS, COIMOCTABIATh CBOM CYXAEHUS C CYXICHUSMH APYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UINNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh pa3HOIIACHS, CBOU BO3PAKEHUS,

MPEACTABIIATh PE3YIBTATHl PELICHUS 3a/1a4d, SKCIIEPUMEHTA, UCCIICIOBAHMS,
IIPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (QoOpMaT BBICTYIUIEHUS C Y4€TOM 3ajad
MPE3EHTAIlUU U 0OCOOEHHOCTEH ayUTOPHH.

PerynsiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiCTBUSA



Camoopranuzanus:

COCTaBIIAITh IJIAH, aJITOPUTM PELIECHUS 33/Ja4H, BHIOMPATh CIIOCO0 pELIeHUs ¢
y4€TOM HUMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN ¢ y4ETOM HOBOU MH(OpMALIUU.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

BJa/JeTh  HAaBBIKAMU  [O3HABAaTEIbHOM  peduieKcuM  Kak  OCO3HAHMS
COBEpIIaeMbIX JEUCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTATOB, BIAJETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJISL Tpoliecca W pe3yjbTaTa pelieHus
MaTEeMaTUYECKOH 3a/1au;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PELICHUHU 3a/1auH,
BHOCHUTH KOPPEKTHUBHI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JTAHHBIX,
HallICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTAaTa LIETU U YCIOBUSAM, OOBSICHATH TPUUUHbI
JOCTHXKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

CoBMecTHasi 1eATEIbHOCTD:

MOHMMATh M HCIOJB30BAaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYAJTbHON
paboThl TpU pEHIeHUMH Y4YEOHBIX 3ajay, MPUHUMATh 1€Jb COBMECTHOMU
NEeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3ALMI0 COBMECTHOW pabOThl, pacrpeneiiarh
BUIBl paboOT, OOrOBapuUBAaThCA, OOCYXAAThb NPOILECC U Pe3ylbTaT padoTHI,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (0O0CykaeHUs, 0OMEH MHEHUH,
«MO3TOBbIE€ IITYPMbI» M HWHBIE), BBINOJHATh CBOK 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMU 4YJIEHAMH KOMAaH]Ibl, OIIEHUBATH
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUsIM, CHOPMYITUPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICUCTBUSI.

INNPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 10 kJjacce 0Oy4arOIIMICS MOJYYUT CIIECIYIOIIHNE
IpPEIMETHBIE PE3YJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTeEMaTHUYECKOTO aHAIA3ay:

Ymncsia v BBIYMCJIECHUS:

CBOOOJIHO OMEpUPOBaTh MOHATUSMU: PALUOHAIBHOE YHUCIO, OECKOHeyHas
nepuognyeckass JIpoOb, TPOLEHTHI, HPPAIMOHATILHOE YHCIO, MHOXECTBa
PalMOHAJIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb JEUCTBUTEIBHOTO YUCIA;

OPUMEHATh JpoOW ¥ TPOILEHTHI JJI PEIICHHWS MNPUKIAIHBIX 3a7ad W3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOW KU3HH;

NPUMEHSATH MPUOIKEHHBIE BBIUMCIECHUS, IPABUIIA OKPYTIIEHUS, IPUKUIKY U
OLIEHKY PE€3yJIbTaTa BHIYUCICHUI;



CBOOOZHO OMEpUPOBATh MOHSITHEM: CTEINEHb C IEJbIM IOKa3aTeleM,
UCIOJIB30BaTh MOAXOAAILYI0 (POPMY 3aMUCH IEHCTBUTENIBHBIX YNCEN AJIS PEIICHUS
NPaKTUYECKUX 3a]a4 U MPEJCTaBICHUS JaHHBIX;

CBOOOJHO ONEpPUPOBATh MOHATHEM: APUPMETHUECKUNA KOPEHb HATYpPaJIbHOU
CTCIICHU;

CBOOOIHO OTEPUPOBATH MOHATHUEM: CTETMIEHb C PAIIMOHATBHBIM MTOKA3aTeNIEeM;

CBOOOZHO OINEpPUPOBATh TMOHATUSAMU: JOrapudM 4UHCIA, IECATUYHBIE WU
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOOZHO ONEpPUPOBATh MOHSTUSIMM: CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YHCIIOBOIO apTyMEHTA;

ONEPUPOBATh MOHITHAMU: aPKCUHYC, APKKOCHHYC M apKTaHIE€HC YHCIOBOTO
aprymMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHSAMH: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEACTBUS, PABHOCUIIBHBIE HEPABEHCTBA;

OPUMEHATHh pPa3IMYHbIE METOJbl PEIICHUsS pPAlMOHAIBHBIX U JApPOOHO-
palMOHAIBHBIX ypPAaBHEHWH, NPUMEHATh METOJ WHTEPBAJIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSMU: MHOIOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJIEH ¢ IelbiMH KO3 (dUIMeHTaMH, KOPHH MHOTOYJIEHa, MPUMEHSThH
JIeJIeHEe MHOTOWIEHAa Ha MHOTOYJIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera
JUISL peLIeHus 3a/1a4;

CBOOOZHO ONEpUpOBaTh MOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHHI,
MaTpuLa, ONPENEIUTENh MaTpulbl 2 X 2 W €ro IeOMETPUYECKUHA CMBICII,
UCITIOJI30BaTh CBOMCTBA ONpENEHUTENs 2 X 2 JUIsl BBIYMCIEHUS €ro 3HAYCHUS,
OPUMEHATh ONPENEIUTENH [UIsl PELIEHUs CUCTEMbl JIMHEWHBIX YPaBHEHHU,
MOJEJINPOBATh PEAIBHBIE CUTYAallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHECHUH,
WCCJIEIOBATh IIOCTPOEHHBIE MOJEIM C IIOMOIUBI0 MaTpUIl U ONPEIACIUTEIICH,
MHTEPHPETUPOBATH NIOJYUYECHHBIN PE3YJIbTAT;

UCIIONIb30BaTh CBOWCTBA JIGHCTBUH C KOPHSAMHU JJsi MpeoOpa3oBaHUA
BBIPAXKEHNU;

BBITNOJIHATH IPe0o0pa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKALNX CTEIIEHH C
palMOHAIBHBIM [TOKA3aTeIIEM;

UCIOJIb30BATh CBOICTBa aorapudmMoB s npeobpazoBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEPUPOBATh NOHATHUAMU: HPPALMOHAJIbHBIC, TOKA3aTEIbHbIE U
Jorapu(pMUUECKHE YpPaBHEHUS, HAXOAUTh UX PELIECHUS C IIOMOIIbIO PaBHOCUIIBHBIX
IIEPEXO0B WIIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUECKHe (HOPMYIIbI sl TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHU;

CBOOOZHO OINEpPUpPOBaTH TMOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh HeoOXoaumble  (GOpMyJibl  JUIsl  PELICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUII;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXECHUS, YypaBHEHHUS, HEpPABEHCTBA IO YCJOBHMIO 3aJa4yH, MCCIEIOBAThH
IIOCTPOEHHBIE MOJIEJIN C MCIIOJIb30BAHUEM allliapara ainreopsl.

DyHKUMM U TPaPuKu:

CBOOOZHO ONEPUPOBATH MOHATUAMU: (QYHKIUS, CIOCOOBI 3aaHusl QYHKIUH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMSA (yHKUMNA, TrpapuK QyHKIHH,
BBITIOJIHSATH 3JIEMEHTApHBIE TPe0Opa3oBanus rpaduKoB PyHKINH;

CBOOOZHO ONEpPUPOBATh MOHATUSIMM: OO0JIACTH ONPEAENICHUS U MHOMXKECTBO
3HaYeHUN PYHKUMH, HYyJIU QYHKIUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOZHO OMNEpUPOBATh TMOHATUSMHU: YETHBIE W HEYETHbIE (YHKIUH,
nepuoanyeckue QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (yHKLIMH, HaumOoJblllee M HaMMEHbIlee 3HaueHue (yHKUMU Ha
IPOMEXKYTKE;

CBOOOZHO ONEpUPOBATh NOHATUAMM: CTENEHHAs (QYHKLUS C HATYPAJIbHBIM U
HENbIM TOKa3zaTeaeM, rpapuK CTENeHHOW (YHKIMH C HATYpPaJbHBIM U LEJIbIM
nokaszartesieM, rpa@uk KOpHS N-0il CTeNeHM Kak (PYHKIHMHM OOpaTHOHM CTENeHU ¢
HaTypaJIbHbIM [10Ka3aTeleM;

OIEpUpPOBaTh MNOHATHUSIMM: JIMHEHHAs, KBaJpaTu4yHas M JpOOHO-TMHEHHas
(YHKIMY, BBIIOJHATh 3JIEMEHTAPHOE UCCIIEI0BAHUE U TIOCTPOEHUE UX TPaPUKOB;

CBOOOZHO OIEpUpPOBaTh MOHATHSAMU: IOKa3aTelbHas M Jorapudmuueckas
(GYyHKIIMM, UX CBOMCTBA M TpadUKH, HCIOIb30BaTh MX Ipaduku A pelieHus
YPaBHECHUM;

CBOOOZHO ONEpPUpPOBATh NOHATUSIMM: TPUTOHOMETPUUYECKAs OKPYKHOCTD,
orpezesieHue TPUTOHOMETPUUECKUX (DYHKIIUN YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKIUN JUId  HCCIEAOBAaHUSA MPOIECCOB U
3aBHCUMOCTEH MpU peUIeHUH 3a7a4 U3 IPYruX Y4eOHBIX MPEAMETOB M PEaabHOU
KU3HU, BBIPAXXaTh (DOPMYJIaMH 3aBUCUMOCTH MEX]ly BEIMUMHAMY;

Hauaja maTeMaTH4eCKOr0 aHAJIM3A:

CBOOOZHO OMEpPUPOBATh MOHATHIMH: apuUPMETHUECKas U TeOMeTpHUYecKas
nporpeccusi, 06CKOHEUYHO yOBIBAIOIIAsl T€OMETPUYECKasi MPOTPECCHs], TUHEHHBIN U
HKCIOHEHIUAIBHBIA POCT, (POpMyJia CIOKHBIX IPOLEHTOB, UMETh IIPE/ICTABICHHUE
O KOHCTaHTE;

UCIIOJIb30BaTh IPOIPECCUU JIs PELICHUs pEaJIbHbIX 3alad MPUKIIATHOTO
Xapakrepa;



CBOOOJHO OMEPUPOBATH MOHITHSIMHU: MOCIEI0BATENILHOCTD, CIIOCOOBI 3a/1aHUA
NOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHWYEHHBIE IOCIEI0BATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIEHUS MATEMATHYECKOr0 aHalh3a KaK aHajau3a
OECKOHEUYHO MaJIbIX;

CBOOOJTHO OIEpUPOBaTh TMOHSITHSMHU: HEMNpEPbIBHbIE (YHKIHMH, TOYKH
pa3pbiBa rpaduka pyHKINN, aCUMIOTOTHI rpaduka QyHKINHY;

CBOOOZHO OMEpUpOBaTh MOHATHEM: (DYHKIHSA, HENpPEephIBHAs Ha OTPE3KeE,
MPUMEHSTh CBOMCTBA HEMIPEPHIBHBIX (QYHKIUN ISl pELICHUS 3a]1ay;

CBOOOJTHO OIEpUpOBaTh TMOHATHSIMHU: TIepBas U BTOpas IPOU3BOIHbBIE
byHKIUYU, KacaTenbHas K rpaduky GyHKIUU;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEJCHUS, YACTHOIO U KOMIIO3ULIUU
NBYX (DyHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIOJIb30BaTh T€OMETPUYECKUN M (DU3UYECKUN CMBICI MPOU3BOJIHON ISt
pelIeHus 3a1ay.

MHoxkecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBaTH  TMOHATUSAMHU: MHOXKECTBO, ONEpalud  Haj
MHOXECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anapar sl OMUCAHUs PEaIbHbIX
IPOLIECCOB U SIBJICHUM, IPU PELICHUH 3a]1a4 U3 APYTUX YYeOHbIX MPEAMETOB;

CBOOOZHO OMNEpPUPOBATH MOHATUSMU: OINpEACNICHUE, TeOpeMa, ypaBHEHHE-
CJIE/ICTBHE, CBOMCTBO MaTEMATHYECKOT0 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy o6Oyuenuss B11 KJjacce oOydYaromuiicss MOJYYUT CIIEIYIOIINUE
IpEeIMETHbIE PE3YJIbTAThl MO OTACIbHBIM T€MaM paboued mporpammbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTeMaTHUYECKOr0 aHAIA3ay:

Yucsia ¥ BIYMCICHUSA:

CBOOOJTHO ONEPUPOBATH MOHSTHSAMHU: HATypaJIbHOE M LEJO€ YHCIIO,
MHOKECTBA HATypPaJbHBbIX M LEJBIX YUCEN, UCIOJb30BaTh MPU3HAKU JEIUMOCTU
uensix yncen, HOJl u HOK HaTypanbHBIX 4Mceln AJis peleHus 3a1a4, IPUMEHATh
anroputm EBkinna;

CBOOOZHO OIEpPUpPOBaTh MOHATHEM OCTaTka IO MOJIYJI0, 3alUChIBATh
HaTypaJIbHBIE YHCIIA B PA3JTUYHBIX MO3UI[UOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHMCIO U MHOXKECTBO
KOMIUIEKCHBIX YHUCEJ, MPEJCTABIATh KOMIUIEKCHBIE YMCia B ajaredpanyeckoil u
TPUTOHOMETPHUUECKOU (hOpME, BBHITIONHATH apU(PMETHIECCKUE ONEpaIii ¢ HUIMHU U
n300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJTHO OMEPUPOBATH TOHATHSIMHU: HppaAIlMOHANBHBIC, MOKAa3aTeIbHBIE U
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

OCYHIECTBJISITh OTOOP KOpHEH TMpU pEIIeHHH TPUTOHOMETPUUYECKOTO
YPaBHEHMUS;

CBOOOZHO OMNEpPUPOBATH TMOHSATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
IPUMEHATh  HEoOXoammbie  (HOPMYJBI  JJIE  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKHUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUAMM: CUCTEMA U COBOKYIHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCHJIbHBIE CUCTEMbBI U CUCTEMbI-CIEIACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALHOHAIBHBIX, [TIOKA3aTEIbHBIX U
JorapuMUYECKUX YPaBHECHUI 1 HEPABCHCTB;

pemarb palOHAIbHBIE, UppALMOHAJIBHBIE, MOKa3aTeJbHBIE,
jJorapupMUYecKre U  TPUTOHOMETPUYECKHE YpaBHEHHMS M  HEPABEHCTBA,
COZEpIKAIINE MOYJIM U TapaMeETPBhI;

MPUMEHSTH TpaduuecKre METOIbI ) PEIICHHs] YPaBHEHUH U HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMy;

MOJICJIMPOBaTh peajbHble CUTyallMd Ha S3bIKE alreOpbl, COCTaBIATh
BBIPDAKECHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIIOBHIO 3aJayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJIENM C HCIOJb30BAHUEM ammnapara ajireOpsl,
MHTEPIPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTpOUTh Tpaduku KOMIO3UUMK GYHKUUNA C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIMU ABYX (DYHKIIHIA;

CTPOUTh TEOMETPUYECKHEe 00pa3bl YypaBHEHHMH M  HEpPaBEHCTB Ha
KOOPJMHATHOM IIOCKOCTH;

CBOOOJTHO  OMepUpoBaTh MOHATUSMU: TpadUKd TPUTOHOMETPUUYECKHUX
byHKIH;

OpUMEHATh (GYHKIUUA IS MOJCIMPOBAHUS W HWCCIEAOBAHUS pPeaTbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKOro aHajamn3sa:

UCIOJIb30BaTh MPOU3BOHYIO JIJISl UCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJIUTh HAMOOJbIIEe U HAUMEHBIIIEE 3HAUCHHS (DYHKITUU HETPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh MPOU3BOJHYIO JUISI HAXOXKACHUS HAWIIy4YIllIEro pELICHUS B
NPUKIAIHBIX, B TOM 4YHUCJIE COLUMAIBbHO-JKOHOMHYECKHX, 3aJadax, i
OmpeNielIeHUs] CKOPOCTH M YCKOpPEHHUs IMpollecca, 3aJaHHOro (opMmyson wiu
rpaduxom;



CBOOOZHO ONEpUpPOBaTh TMOHATUSAMHU: TEpBOOOpa3Has, ONpeAeTEHHBIN
UHTETpall, HaXOAWUTh NEePBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpan no gopmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IN TIOCKUX (GUTYp U 0OBEMBI TEJl C TOMOIIbIO HHTETPaa;

UMETh IMpPEJCTaBIEHNE O MaTeMaTHYeCKOM MOJAEITUPOBAaHMM Ha TMpUMEpe
cocTaBiieHUs AU PepeHnanbHbIX YPaBHEHHUIA;

pemiath MPUKJIaJHbIE 3aa4id, B TOM YHCJIE COLUATBHO-IKOHOMUYECKOTO U
¢u3nUecKoro xapakrepa, CpeJCTBAMU MaTEMaTHUYECKOT0 aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumeHoBaHuepasiejioB u
TEeMIIPOrpaMMBbl

KosanuyecTBo4acos

Bcero KonTtpoabHbiepadoThI

IIpakTnuyecknepadoTbl

DJIeKTPOHHbIE

(uudposbie)
o0pa3oBaTe/ibHbIEpeCypPChI

MHoxecTBO IeHCTBUTEILHEIX
qucell. MHOTOYIEHEL.
PanmonaneHbie ypaBHEHHS U
HEpaBEHCTBA.
CucreMbUINHENHBIXypaBHEHUI

24 1

Oyaknun u rpadukn. CteneHHas
(GyYHKIMS C LIeTIbIM MoKa3aTeleM

12 1

Apudmerndeckuil KOpeHb n-oi
CTETEHH.
NppannoHaibHbIeypaBHEHUS

15 1

[Noxa3zaTenbHasIPYHKIUS.
IToka3arenbHbIeypaBHEHUS

10 1

JlorapudpmuueckashyHKIIHS.
JlorapugmuueckueypaBHEHUS

18 1

TpuronomeTpuyeCKUEBbIPAKEHUS
U ypaBHEHHS

22 1

IlocnenoBaTenbHOCTH U
MPOTpPeECCUU

10 1

HenpepwiBHBIEQ yHKITHH.
[IpownsBoaHas

20 1

[ToBTOpEeHmE, 0600IIEHNE,
cUCTeEMaTH3allUsI3HaHU I




OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

136

10




11 KJIACC

KounvecTBouacon DJIeKTPOHHbIE
Ne HaumeHoBaHuepasiejioB u
n/m | TeMNpOrpamMmbl Bcero Konrpoabubiepadornl  IIpakTuuecknepadorhbl (wnbpossie)
o0pa3oBaTe/ibHbIEpeCypPChI
1 Hccnenosauue (byHKI.[PIfI C ” 1
MOMOIUIbIO TPOU3BOIHON
2 [TepBooOpa3Hast u HHTETpa 12 1
['paduku TPUrOHOMETPUUYECKUX
3 dbyakumiA. TpuroHOMeTprUIecKue 14 1
HEPaBEHCTBA
Uppauunonanbhsie,
4 MOKa3aTeJIbHbIE 1 24 1
JorapuMuuecKre HepaBeHCTBa
KommnekcHbieuncia 10 1
Harypanbnbie u nensieuncia 10 1
Cuctembl paluoOHaIbHBIX,
7 UPpaLMOHATILHBIX 12 1
MOKa3aTeNbHbIX U
JorapupMUUECKUX ypaBHEHUI
8 3amauu ¢ mapameTpamu 16 1
9 [ToBTOpEHHE, o6o6merle, 16 )
CUCTeMAaTU3AIMSI3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
[TPO'PAMME







HOYPOYHOE IINTAHUPOBAHMUE
10 KVIACC

Ne

~

Temaypoxka

KoanuecTBouacoB

Be
ero

KonTpoabHbie
padoThI

IIpakTHYeckn
epadoThI

Haranzy
YyeHHus

DIeKTPOHHBbIeNU(PPOBHICOOPA30BA
TeJIbHblepecypChl

MHokecTBO, onepaluu Ha
MHO>KECTBaMHU M X CBOMCTBA

HuarpammbiDiinepa-Benna

IIpuMeHeHne TeOpETUKO-
MHO>KECTBEHHOT'O anmapara Jjs
pelenus 3aaa4d

PanuyonanbHble yuca.
OOBIKHOBEHHBIE U IECITUYHBIE
IpOoOH, TIPOLIEHTHI, OECKOHEUHBIC
NepPUOANYECKUE APOooH

PanyonanpHble ynca.
OGBIKHOBGHHBIG N JCCATUYHBIC
IpOoOH, TIPOLIEHTHI, OECKOHEUHBIC
NePUOANYECKUE APOooH

[Ipumenenue nqpoOeit U MPOIIEHTOB
JUTSL PEeUICHUST IPUKIIAIHBIX 33124

[Ipumenenue apoGeit 1 IPOIEHTOB
JUISl peIICHNs] TPUKIIQIHBIX 3a/1a4

JlelicTBUTENIbHBIE YHCIIA.
Panumonaneubie u




UPPALMOHAIIBHBIE YHCIIA

Apudmerndeckue oneparuu ¢
ﬂeﬁCTBHTeHBHBIMH quciiaMu

10

Monynb A€HCTBUTEIBHOTO YUCTIA U
€ro CBOMCTBa

11

[TpuGnuxEHHbBIE BHIYNCICHUS,
[IpaBUjIa OKPYIJICHUs, IPUKUIKA U
OLICHKA Pe3yJIbTaTa BBIYNACICHUN

12

OCHOBHBIE METO/IbI pELICHUS
HENBIX U APOOHO-PAIIMOHATIBHBIX
YpaBHEHUI U HEPABEHCTB

13

OCHOBHBIE METO/IbI PELIECHUS
HENBIX U APOOHO-PallMOHATIBHBIX
YpaBHEHUI U HEPABEHCTB

14

OcCHOBHBIE METOIbI PEIICHUS
HENbIX U APOOHO-pallMOHATIBHBIX
ypaBHEHUH U HEPABEHCTB

15

MHorouieHsl OT OJHON
nepeMeHHou. Jlenenue
MHOTOWIEHA HA MHOTOUJIEH C
octaTtkoMm. Teopemabesy

16

MHOro4IeHbI C LEeIbIMHA
koo duuuentamu. Teopema Buera

17

PemenuecucTeManHeTHbIXypaBHE
HUU

18

PemenuecucreManHetHbIXypaBHE
1305071

19

Marpuia cucTemsl JIMHENHBIX




ypaBHeHu. Onpenennurensb
MaTpHIIbl 2%X2, €ro
F€OMETPUYECKUN CMBICT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HAYEHUS

20

Onpenenurens MaTpupl 2X2, ero
F€OMETPUYECKUN CMBICT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HAYEHUS

21

HpI/IMeHeHI/Ie OMPCACIIUTECIIA AJIA
peIICHUA CUCTCMbI JIMHENHBIX
ypaBHEHUU

22

Pewienne npukiiagHbIX 3a1ad ¢
IIOMOILBIO CUCTEMBI JIMHEUHBIX
ypaBHEHUU

23

Pemenne npukiagHeIxX 3a1a4 ¢
MTOMOIIBIO CUCTEMBI JINHEWHBIX
ypaBHEHUU

24

KoHntposbhas padoTa:
"PanmonanbHble ypaBHEHUS U
HEPABEHCTBA.
CucreMbUIMHENHBIXypaBHEHUI"

25

DyHKIUS, CTIOCOOBI 3a1aHUs
dbyakuun. B3anumHo oOpaTHbIE
byaknun. KomnozurmsyHkmmia

26

I'padux pyHkumu. DneMeHTapHbIe
npeoOpa3oBaHus rpaguKoB

byHKIHHA




27

Ob6nacTp ornpeneneHus u
MHO>KECTBO 3HaUE€HUH (YHKIUH.
Hymu ¢ynxnuun. [TpomexxyTku
3HAK MOCTOSIHCTBA

28

Ué&rHple 1 HeUETHBIE (PYHKITUH.
[lepuonnyeckue GyHKIUU.
[TpoMeKyTKMMOHOTOHHOCTU (D YHKIT
un

29

MaxkcumMyMbl 1 MUHUMYMBI
¢ynkunu. Hanbonbee u
HaMMEHbIIIee 3HaYeHUE PYHKIIUU
Ha IPOMEXKYTKE

30

JIuneliHas, KBagpaTU4Has U
IpoOHO-THHENWHAs PYHKIIUU

31

DJIeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOEHNE TPaPUKOB ITUX

byHKIHHA

32

DJIeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOEHNE TPaPUKOB ITUX

byHKIHHA

33

CrereHn ¢ LEILIM IT0KA3aTEIEM.
bunom HeroTona

34

CrerneHn ¢ LEILIM ITI0Ka3aTEIEM.
bunom HeroTona

35

CrenenHast GyHKIHUS C
HATYPaJIbHBIM H IEJTBIM
nokasareneM. E€cBolicTBa n

rpadguk




36

KonTtponbnas padora: "CreneHHast
dbynakuus. E€ cBoiicTBa u rpadguk"

37

Apudmerndeckuii KOpeHb
HATypaJIbHON CTEIIEHU U €r0
CBOMCTBA

38

Apudmerndeckuii KOpeHb
HaTypaJbHOM CTETIEHU U €ro
CBOMCTBA

39

[TpeoOpazoBaHus YHCITOBBIX
BBIPKEHUH, COMIEPKAIUX CTETICHU
U KOPHH

40

[IpeoOpa3oBaHMs YUCITOBBIX
BBIPXKCHUH, COJCPIKAIINX CTCIICHH
U KOPHHU

41

[IpeoOpazoBaHMs YUCITOBBIX
BBIPKEHUH, COJIEPKAIUX CTCTICHU
U KOpHH

42

HppauroHanbHbIE ypaBHEHHUS.
OcHOBHBIE METO/IBI PELLICHUS
UPPALMOHAIIBHBIX YPaBHEHUI

43

HpparnmonanbHble ypaBHEHHUS.
OcHOBHBIE METOIbI PELICHUS
UpPPALMOHATIBHBIX YpaBHEHUI

44

HpparnmonanbHble ypaBHEHHUS.
OcHOBHBIE METOIbI PELICHUS
UPPaALMOHATIEHBIX YpaBHEHUI

45

PaBHOCHIBHEBIE nepexoanl B
PCIICHUU NPpPpAlUOHAIBHBIX




ypaBHEHUU

46

PaBHOCHIIBHBIE ITEPEXO/IBI B
PCIICHUU MPpPpATUOHAIBHBIX
ypaBHEHUU

47

PaBHOCHIIBHBIE TIEPEXO/IBI B
peLIeHUH NPPaLMOHATIBHBIX
ypaBHEHUU

48

PaBHOCHIIBHBIE TIEPEXO/IBI B
pELIeHUH NPPaLMOHAIBHBIX
ypaBHEHUU

49

CgoiicTBa u rpaduk KOpHS n-oif
CTETIeHH KaK (PyHKIIUU OOpaTHOMH
CTEIICHU C HATYPAIbHBIM
HOKa3aTenem

50

CgoiicTBa u rpaduk KOpHS n-oif
CTETIeHH KaK (PyHKIIUU OOpaTHOMH
CTETIEHU C HAaTYPaJbHBIM
HOKa3aTenem

51

KonTtponsHas padota: "CBoiicTBa 1
rpaduk KOpHS N-0¥f CTETeHH!.
WppaunonanbHpieypaBHEHUS "

52

CreneHb C palMoHa IbHBIM
IIOKa3aTejIeEM U €€ CBOMCTBA

53

CreneHb C palMoHaIbHBIM
IIOKa3aTeJjIeEM U €€ CBOICTBA

54

CreneHs ¢ pallMOHAIbHBIM
IIOKa3aTeiIeM U e€ CBOMCTBA

55

[TokazaTenpHas GyHKIUS, €€




CBOWCTBA U TpapuK

Hcnonb3oBanue rpaduka GyHKITUN

36 JUISL pELLEHUs] YPABHEHUN

57 Hcnonp3oBanue rpaduka GyHKITUN
JUUISL pEUIEHUs] YpaBHEHUI
IToka3arenbHble ypaBHEHHS.

58 OcHOBHBIE METO/IBI PELLICHUS
NIOKa3aTeIbHbIX YPaBHEHUN
IToka3arenbHble ypaBHEHHS.

59  OCHOBHBIE METO/IbI PELICHUS
[IOKa3aTEJIbHBIX YPAaBHEHUM
[Toka3arenbHbIC ypaBHEHHUS.

60 OCHOBHBIE METOBI PELICHUS
[IOKa3aTEJIbHBIX YPAaBHEHUM
KoHntposbnas padoTa:

61 "ITokazaTenpHast QyHKIIHS.
ITokazarenbHbIe ypaBHEHUS "

6 Jlorapugmuuca.
CgoiicTBanorapugma

63 Jlorapugmuuca.
CgoiicTBanorapugma

64 Jlorapudmuncia.
CaoiicTBanorapudma

65 Jecatuunpie u
HaTypalbHbIENOrapu (MBI

66 JecsaTuanable u
HaTypalbHbIENOrapu (MBI

67 [TpeoOpazoBaHHEBBIPAKECHUH,




coJepKaLIUXIOTapruPpMBbl

68

[TpeoOpazoBaHHEBBIPAKESHUH,
coJepKalXIoraprupMbl

69

[TpeoOpazoBaHHEBBIPAKESHUH,
COJIepXKaIIMXJIOTapru(PMBbI

70

Jlorapudmuueckas QyHKIus, eé
CBOWCTBA U TpaduK

71

Jlorapudmudeckas GpyHKIH, €€
CBOWCTBA U TpapuK

72

Hcnonb3oBanue rpaduka GyHKITUN
JUUISL pEUIEHUs] YpaBHEHUI

73

Hcnons3oBanue rpaduka GyHKIMHA
JUISL peLLEHUs] YPABHEHUN

74

Jlorapudmuueckre ypaBHEHUSI.
OcHOBHBIE METO/IBI PELLICHUS
JOrapu(pMHUUECKUX YpaBHEHUN

75

Jlorapudmuueckre ypaBHEHUS.
OcHOBHBIE METOIbI PELICHUS
JorapupMUUECKUX ypaBHEHUI

76

Jlorapugmuueckue ypaBHEHUS.
OCHOBHBIE METO/IBI PEIICHUS
Jorapu(pMUUECKUX YpaBHEHUH

77

PaBHOCUIIBHBIE TTEPEXO/IBI B
pelIeHNH JorapupMHUUECKUX
ypaBHEHUU

78

PaBHOCHITBHBIE TTEpEXO/IBI B
peleHnH JorapupMHUIECKUX
ypaBHEHUU




79

KonTtponsHas pabora:
"Jlorapudmuueckas ¢yHKITHS.
Jlorapudmuaeckue ypaBHeHUs"

80

CuHyc, KOCUHYC, TAHTE€HC U
KOTAHI'€HC YHCIIOBOTO apryMeHTa

81

CuHycC, KOCUHYC, TAHT€HC U
KOTaHT€HC YHCIIOBOTO apryMeHTa

82

ApKCHHYC, apKKOCHUHYC U
apKTaHTe€HC YHCIIOBOTO apryMeHTa

83

ApKcuHYC, apKKOCUHYC U
apKTaHT€HC YHUCIOBOIO apryMeHTa

84

Tpuronomerpuyeckas
OKPYXHOCTb, OIIpe/ieJICHHE
TPUTOHOMETPHUYECKUX (YHKIUN
4HCIIOBOTO apryMEeHTa

85

Tpuronomerpuyeckas
OKPYXHOCTb, OIIpe/ieJICHHE
TPUTOHOMETPUUECKHUX (YHKITHI
4HCIIOBOTO apryMEHTa

86

OcHoBHbBIETpUTOHOMETpUYECKHEDHO
PMYIIBI

87

OcHoBHBIETpUTOHOMETpUYECKHEDO
PMYJIbI

88

OcHoBHbBIETpUTOHOMETpUYECKHEHO
PMyJIbI

89

OcHoBHbBIETpUTOHOMETpUYECKHEDHO
PMYIIBI

90

[IpeobpazoBaHUETPUTOHOMETPUIEC




KUXBBIPaXKCHUN

[TpeoOpa3oBaHUETPUTOHOMETPHYIEC

o1 KUXBBIPaXKCHUHN

9 [TpeobpazoBaHUETPUTOHOMETPUYEC
KUXBBIPaOKEHUI

93 [IpeobpazoBaHUETPUTOHOMETPUIEC
KUXBBIPaXKCHUN

94 PemennerpuronomeTpuiyeckuxypa
BHEHU I

95 PemennerpuronomeTpuiyeckuxypa
BHEHUU

96 PemiennerpuronoMeTpuyecKuxypa
BHEHU I

97 PemennerpuronomeTpuiyeckuxypa
BHEHU I

08 PemennerpuronomeTpuiyeckuxypa
BHEHUU

99 PemiennerpuronoMeTpuyecKkuxypa
BHEHU I

10 PemenuerpuronoMeTpuuecKuxypa

0 BHEHUU
Kontposbnas padoTa:

10 "TpuroHomeTpuyecKue

1 BBIPAXKEHUS U
TPUTOHOMETPUUYECKUE YpaBHEHUS"

10 ITocnenoBaTeIbHOCTH, CIIOCOOBI

) 3aJlaHUs TIOCTIeI0BATEIbHOCTEH.

Metoa MaTeMaTuuecKon




VHIYKIIUU

MOHOTOHHBIC U OIrpaHU4YCHHBIC

;O [IOCJIEI0BATEIbHOCTH. McTOpus
aHanmu3a 0ECKOHEYHO MaJIbIX

10

4 Apudmerndeckasmporpeccus

10

5 I'eomerprueckasnporpeccust

10 BeckoHe4YHOYOBIBAIOIIAATEOMETPH

6 yecKasnporpeccus

10 CyMMa 0eCKOHEUHO yOBbIBaIOIIEH

7 reOMETPUUYECKON TPOTrPeCcCUm

10 JIMHEeWHBI U SKCIOHESHIIUAIbHBIN

2 poct. Uucno e. Dopmyiia CI0KHBIX
MIPOLIEHTOB

10 JInHeWHBI U SKCIOHESHIIUAIbHBIN

9 poct. Uucno e. Dopmyiia CI0KHBIX
IIPOLIEHTOB

1 Hcnonp30BaHne Iporpeccuu Jiist

0 pelIeHNs pealbHbIX 3a1a4
IIPUKJIAIHOTO XapaKTepa

1 KoHntposbnas padoTa:

) "TTocnenoBaTeILHOCTH U
nporpeccun”

11 HenpepoiBHbIE GYyHKINU U UX

2 CBOMCTBA

11 Touka pa3pbiBa. ACUMITOTHI

3 rpaduKoB QYHKIIUI




11 CoiicTBa (hyHKIMN HEMPEPHIBHBIX

4 Ha OTpe3Ke

11 CoiicTBa (hyHKIMN HEMPEPHIBHBIX

5 Ha OTpE3Ke

11 MeTtoa UHTEPBAJIOB ISl PEIICHUS

6 HEpPaBEHCTB

11 Metoa UHTEPBAJIOB ISl PELLIEHUS

7 HEpPaBEHCTB

11 Metox UHTEPBAJIOB VISl PELLIEHUS

8 HEPABEHCTB

1 [IprmeHeHue CBOMCTB

9 HENPEPBIBHBIX PYHKIMHA IS
peuienus 3aaa4d

12 [IpuMeHeHue cBOMCTB

0 HENPEPBIBHBIX PYHKIMHA IS
peuienus 3aaa4d

12 IlepBas u BTOpas npoU3BOAHBIC

1 byHKIIUU

12 Onpenenenue,

) r€OMETPUYECKUICMBICITIPON3BOIH
on

12 Onpenenenue,

3 (U3UIECKUHCMBICTTIPON3BOTHON

12 YpaBHEHHE KacaTeIbHOU K

4 rpaduKy QyHKIHH

12 YpaBHEHHE KacaTeIbHOU K

5 rpaduKy QyHKIHH

12 [Tpon3BogHBIEIEMEHTAPHBIX PYHK




185071

12 [Tpon3BogHBIEIEMEHTAPHBIX PYHK )
7 1005051
12 [IpousBogHass CyMMBI,
2 MIPOU3BEICHHUS, YACTHOTO U 1
KOMITO3HITUHU () YHKITHHA
12 [IponsBoaHas cymmBl,
9 MIPOU3BEJICHHUS], YACTHOTO U 1
KOMITO3HITUHU () YHKITHHA
13 [IpousBoaHas cymMBl,
0 MIPOU3BEJECHHUS, YACTHOTO U 1
KOMITO3UIIUH (PYHKITHI
13 KoHnTtponbHaspaboTa: 1 |
1 "IIpousBogHas"
13 [ToBTOpEeHme, 0600IIEHNE,
) CHUCTEMAaTU3als 3HAHUN: 1
"VYpaBHenus"
13 [ToBTOpeHue, 06001ICHNE,
3 cHCTeMaTH3aIus 3HaHUH 1
"®yHkun"
13
4 HroroBasikoHTpobHasIpaboTa 1 1
13
5 HroroBaskoHTpoIpHasIpadboTa 1 1
13 [ToBTOpEeHue, 06001ICHNE, 1
6 cUCTEMaTHU3alusI3HaHU I
OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




11 KJIACC

Ne

~

Temaypoxka

KosanuyecTBo4acos

Bc
ero

KonTtposabHbie
padoThI

IIpakTH4eckue
padoThI

Harauzy
YyeHus

J1eKTPOHHBbIeNU(PPOBbICOOPA30BA
TeJIbHbIepecypchl

[Ipumenenne npou3BOTHOM K
UCCIIeIOBaHMIO (YHKIIHI Ha
MOHOTOHHOCTb U AKCTPEMYMBI

[Ipumenenne npou3BOTHOM K
uccaeaoBaHuio (PyHKITUN Ha
MOHOTOHHOCTb U SKCTPEMYMBI

IIpuMeHeHne POU3BOIHOMN K
uccaeaoBaHuio (PyHKITUN Ha
MOHOTOHHOCTb U AKCTPEMYMBI

IIpuMeHeHne NPOU3BOIHOM K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

IIpuMeHeHne NPOU3BOIHOM K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[Ipumenenne npou3BOTHOM K
uccaeaoBaHuio (PyHKITUN Ha
MOHOTOHHOCTH U BKCTpeMYMBI

Haxoxnenue HanOOJIBIIETO U
HAUMEHBIIIETO 3HAYEHUS
HENPephIBHON (YHKITUU HA




OTpe3Ke

Haxoxnenue HanOOJIBIIETO U
HaMMEHBIIIETO 3HAYCHUS
HEeNpepbIBHON (yHKIIUU HA
OTpe3Ke

Haxoxnenue HanOOJIBIIErO U
HaMMEHBIIIETO 3HAYEHUS
HEeNpepbIBHON (YyHKIUU Ha
OTpe3Ke

10

Haxoxnenue HanOOJIBIIErO U
HaWMEHbIIIETO 3HAYCHUS
HeTpepHIBHOU (PYHKITNHU Ha
OTpe3Ke

11

Haxoxnenue HanOOJIBIIErO U
HaWMEHbIIIETO 3HAYCHUS
HeTpepHIBHOU (PYHKITNHU Ha
OTpe3Ke

12

Haxoxnenue HanOOJIBIIETO U
HaWMEHbIIIETO 3HAYCHUS
HeTpepHIBHOU (PYHKITNHU Ha
OTpe3Ke

13

[Ipumenenre npou3BOIHOM IS
HaXO0XJEHUS HAUITy4dlIero
pelIeHns B MPUKIAAHBIX 3aa4ax

14

[Ipumenenre npou3BOIHOM IS
HAaXOXJIEHUS HAaUITY4LIEro
peLIeHHs B IPUKIAAHBIX 3aa4ax

15

[IpumeneHnne npou3BOIHOM JJIs




OTIpeieNICHUs] CKOPOCTH U
YCKOpEHHUs TpoIiecca, 3aIaHHOTO
dhopmynoit uiu rpagukomM

[Ipumenenne npou3BOIHOM IS
ONPEACIICHUSI CKOPOCTH U

16 YCKOpEHHUs Ipoliecca, 3alaHHOT0
dhopmymoit uiu rpagukom

17 KomnosunusadyHKImii

18 Kommnozunusdyakmmit

19  KomnosunusadyHKImii
['eomerpuueckue 0Opass

20 YpaBHEHU Ha KOOPJUHATHOMN
MJI0CKOCTH
I'eomerpuueckue oopasbl

21 YpaBHEHUI Ha KOOPJUHATHOM
MJI0CKOCTH
Konrponsnas pabora:

22 "NccnenoBanue QyHKIHIA ¢
MOMOIIIbIO TPOU3BOAHON"
[TepBooOpazHasi,

23 OCHOBHOECBONCTBOIIEPBOOOPA3HBI
X
[TepBooOpazHbIe 37IEMEHTAPHBIX

24 dbyakumii. [IpaBuiia HaxoXIEHUS
NEepPBOOOPA3HBIX
[TepBooOpazHbIe 37IEMEHTAPHBIX

25 dbyakumii. [IpaBuiia HaxoXIEHUS

epBOOOPa3HBIX




26

Hurerpai.
['eomeTpuyeckuiicMbICTUHTEpAJIA

27

Beruucnenue onpenenéHHoro
uHTerpaia mno gopmysne Herorona-
JleiiOHuma

28

Brrauciienue onpeaenéHHoro
uHTerpana mo ¢popmyne HetoToHa-
Jleitbuuia

29

[Ipumenenue uHTErpaia s
HAXO0XACHUS IJIOIAAEH MITOCKUX

duryp

30

IIpuMeHeHne uHTETpaNa I
HaxXO0XIeHUI O0BLEMOB
TE€OMETPHYECKUX TEIl

31

[Tpumepsipermenuitnuddepenua
JIbHBIXYPaBHEHUU

32

[Tpumepnipemenuiiaud pepenna
JIbHBIXYpaBHEHU

33

MatemaTtnueckoe MOJEITUPOBAHHE
peaTbHBIX MPOIECCOB C MTOMOIIBIO
mudepeHIaTbHBIX YpaBHEHUN

34

Konrponsnas pabora:
"ITepBooOpa3Has u uuTerpan”

35

Tpuronomerpuueckue GyHKITIH,
UX CBOMCTBa U rpaduKu

36

Tpuronomerpudeckne QyHKIINH,
WX CBOMCTBA U TpaduKu

37

Tpuronomerpudeckue GyHKINH,




UX CBOMCTBa U rpaduKu

38

Tpuronomerpuueckue GyHKIUH,
UX CBOMCTBa U rpaduKu

39

Tpuronomerpudeckne QyHKINH,
WX CBOMCTBA U TpaduKu

40

OT10op KOpHEi
TPUTOHOMETPUYECKUX YPABHEHUI
C TIOMOINIBIO TPUTOHOMETPUYECKON
OKPYXKHOCTH

41

OT10op KOpHEi
TPUTOHOMETPUYECKUX YPABHEHUI
C MOMOIIBIO TPUTOHOMETPHYECKOI
OKPY>KHOCTH

42

OT10op KOpHEi
TPUTOHOMETPUYECKUX YPABHEHUI
C MOMOIIBIO TPUTOHOMETPHYECKOI
OKPYXKHOCTH

43

OT60p KOpHEH
TPUTOHOMETPUYECKUX YPABHEHUI
C TIOMOIIBIO TPUTOHOMETPUIECKON
OKPYXKHOCTH

44

PemenunerpuronomeTpudecKuxHe
paBeHCTB

45

PemenunerpuronoMeTpuyecKuxHe
paBeHCTB

46

PCHIGHI/IeTpI/II‘OHOMeTpI/I‘-IeCKI/IXHe
paBEHCTB

47

PemenunerpuronomeTpudecKuxHe




paBEHCTB

Kontponbras padota: "['paduku
TPUTOHOMETPHUYECKUX (PYHKINH.

48 TpuroHoMeTpu4eCcKMEeHEPABEHCTB
a"

49 OCHOBHBIE METO/IBI PEIICHHS
MOKa3aTebHBIX HEPABEHCTB

50 OCHOBHBIE METO/IBI PEIICHHS
MOKa3aTebHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

5 OCHOBHBIE METO/IBI PEIICHHS
MIOKa3aTeNbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEeILICHUS
Jorapu()MUIECKIX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEeILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IBI PEIICHHS
Jorapu()MUYECKIX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEeILICHUS
Jorapu()MUYECKIX HEPABEHCTB

57 OCHOBHBIE METO/IbI PEeILICHUS
UppalMoOHATLHBIX HEPABEHCTB

58 OCHOBHBIE METO/IBI PEIICHHS
MppalMOHAIFHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEeILICHUS
MppalOHAIEHBIX HEPABEHCTB

60 OCHOBHBIE METOBI PELLIEHUS




HMPPALMOHAIIBHBIX HEPABEHCTB

I'padmyeckue MeToabl pemeHus

61 UppaIlMOHATILHBIX YpaBHEHUN
6 I'padmueckue MeToabl pemeHus
MppalMOHATIBHBIX YpaBHEHUI
63 I'paduueckue MeTObI peLIeHUs
[I0Ka3aTEeNIbHBIX YPAaBHEHUHN
64 I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX HEPABEHCTB
65 I'padmueckue MeToabl pemeHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue MeTObI peLIeHUs
norapuMUYECKUX HEPABEHCTB
67 I'padmyeckue MeToabl pemeHus
norapuMUYECKUX HEPABEHCTB
I'padmyeckue MeToabl pemeHus
68 MMOKa3aTEIbHBIX U
Jorapu(pMUYECKUX ypaBHEHUN
I'padmyeckue MeToAbl perieHus
69 MOKa3aTeIbHBIX U
Jorapu(pMUYECKUX ypaBHEHUN
I'padmyeckue MeToAbl perieHus
70 MOKa3aTeIbHBIX U
norapuMUYECKUX HEPABEHCTB
I'padmyeckue MeToabl pereHus
71 MMOKA3aTEIbHBIX U
norapuMUYECKUX HEPABEHCTB
72 Kontponbras paboTa:




"HppaimoHaibHbIe,
MoKasaTeabHbIe U
norapudMudecKkue HepaBeHCTBA"

73

KomiuiekcHble uncia.
Anrebpanueckas 1
TPUTOHOMETpHYECKask POpPMbI
3aIlMCH KOMIUIEKCHOTO YKcia

74

KomruiekcHble uncia.
Anrebpanueckas u
TPUTOHOMETpHYECKask POpPMbI
3aMMCcy KOMIUIEKCHOTO YHCcTia

75

Apudmernueckue orneparuu ¢
KOMIIJICKCHBIMHA YU CJIaMU

76

Apudmernueckue orneparuu ¢
KOMIUIEKCHBIMHU YHCIIaMHU

77

N306pakeHne KOMITUIEKCHBIX
YHUCeNl Ha KOOPAUHATHOU
IJIOCKOCTH

78

N306pakeHne KOMITUIEKCHBIX
YyUCeNl Ha KOOPAUHATHOU
IJI0OCKOCTH

79

®opmyna Myaspa. KopHu n-oit
CTENEeHU U3 KOMILJIEKCHOTO Yncia

80

®opmyna Myaspa. KopHu n-oit
CTENEeHU U3 KOMILJIEKCHOTO Yncia

81

IIpuMeHeHre KOMIUIEKCHBIX
qHCeN Ui pelieHns: PU3NIECKUX
U TEOMETPUYECKUX 3a/1a4




KonrtponsHaspaboTa:

82 " "
KommiekcHpleuncna

83 Harypanbnble u nensieuncia

84 HarypanbHbie u nienbieunciia

25 IIpuMeHeHne pU3HAKOB
JETUMOCTH LIEJbIX YUCE

26 [IpumeHeHne npu3HaKoB
JEIMMOCTH LIEJIbIX YUCEI
IIpuMeHeHne pU3HAKOB

87 nenumoctu neabix yucel: HOJ u
HOK
IIpuMeHeHne pU3HAKOB

88 nenumoctu uenbix yucen: HO u
HOK
IIpuMeHeHne pU3HAKOB

89 JETUMOCTH LIeJIbIX YUCEN: OCTAaTKU
10 MOJYJIIO
[IpumeHeHne npu3HaKoB

90 JNEJIMMOCTH LEJIBIX YHCENI: OCTATKU
10 MOJYJIIO
[IpumeHeHne npu3HaKoB

01 JETUMOCTH LIEJIBIX YUCENT:
anroput™ EBKIuaa 1iis peeHus
3a/1a4 B LEJIbIX YUCIIAX

9 Konrponsnas pabdora: "Teopus
eNpIx yucen"

93 Cucrema 1 COBOKYITHOCTh

ypaBHeHUN. PaBHOCHIIbHBIE




CHUCTEMBI U CUCTCMbI-CIICACTBHUA

94

CucreMa 1 COBOKYITHOCTb
ypaBHeHUN. PaBHOCHIIbHBIE
CUCTEMBI I CUCTEMBbI-CJIEICTBUS

95

OcHOBHBIE METOBI PELIECHUS
CHUCTEM M COBOKYITHOCTEM
palMOHANIBHBIX YPaBHECHUN

96

OcHOBHBIE METOBI PELICHUS
CHUCTEM M COBOKYITHOCTEM
MppalMOHATIBHBIX YpaBHEHUN

97

OCHOBHBIE METO/BI PELLIEHUS
CUCTEM U COBOKYITHOCTEU
ITOKA3aTeIbHBIX YPABHCHUN

98

OCHOBHBIE METO/BI PELLIEHUS
CUCTEM U COBOKYITHOCTEH
[I0Ka3aTEeNIbHBIX YPAaBHEHUHN

99

OCHOBHBIEC METOJIbI PEIICHUS
CHUCTEM M COBOKYITHOCTEM
norapu)MUYECKUX ypaBHEHUN

OcHOBHBIE METOBI PELICHUS
CHUCTEM M COBOKYITHOCTEM
Jorapu(pMUYECKUX ypaBHEHUN

[IpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTHYeCKHX 3a]a4 1 3aJa4
U3 pa3iNyHbIX o0JacTel HayKHu U
peasbHOM JKU3HU, HHTEPIIPETALIHS
MOJIYYEHHBIX PE3yIbTaTOB

10

HpI/IMCHeHI/Ie CHUCTCM K PCUICHUIO




MaTeMaTUYeCKUX 3a7a4 1 3a/1a4y
U3 pa3iNyHbIX o0JacTel HayKHu U
peasbHOM JKU3HU, HHTEPIIPETALIHS
MOJIyYE€HHBIX Pe3yIbTaTOB

IIpuMeHeHre HEpaBEHCTB K
PELICHUIO0 MAaTEMAaTUYECKUX 3a1a4

10 Y 3a/1a4 U3 Pa3InIHBIX 00JIacTeit

3 HAYKH U PeaJbHOM KU3HU,
MHTEPIPETAIHS TOTYYEHHBIX
pe3yNbTaToB
KonTpomnpnas padora: "Cucrembl

10 palKrOHaIBHBIX, UPPALIMOHATBHBIX

4 MMOKa3aTEIbHBIX U
Jorapu(MHUIECKUX ypaBHEHUN"

10 PannoHansHbICypaBHEHHUS C

5 rapameTpamu

10 PanmonansHbleHEpaBEHCTBA C

6 napameTpamu

10 ParmmonanbHbIECUCTEMEI C

7 napaMmeTpamu

10 UppaumonanbHble ypaBHEHHUS,

8 HEpaBEHCTBA C NTapaMeTpamMu

10 HppannoHaibHBIECUCTEMBI C

9 napameTpamu

11 [TokazaTenbHbIE ypaBHEHHUS,

0 HEpaBEeHCTBa C NapaMeTpamMmu

11 [TokazaTenbHBIECUCTEMBI C

1 rapameTpamu




11 Jlorapudmuueckue ypaBHEHUs,

2 HEpaBEeHCTBa C MapaMeTpamMmu

11 JlorapupmMuuecKuecucTeMsl C

3 napameTpamu

11 TpuronomerpuyecKkueypaBHEHUS

4 ¢ mapaMeTpaMu

11 TpUroHOMETPUYECKUEHEPABEHCTB

5 a c mapaMeTpamu

11 TpUrOHOMETPUYECKUECUCTEMBI C

6 napameTpamu
[TocTpoenue u uccnenoBaHue

11 MaTeMaTHUECKUX MoIeIei

7 peaNbHBIX CUTYAlHI C TOMOIIIBIO
YPAaBHEHUH C ITapaMeTpaMmu
[TocTpoenue u uccnenoBaHue

1 MaTeMaTHUECKUX MoJeIei

g peaNIbHBIX CUTYallU C TTOMOIIIBIO
CHUCTEM ypaBHEHUM C
rnapameTpamu
[TocTpoenue u uccnenoBaHue

1 MaTeMaTHUECKUX MoIeIei

9 peaNIbHBIX CUTYallUi C TOMOIIBIO
CHUCTEM ypaBHEHUM C
rnapameTpamu

12 Kontponbras padota: "3agaun ¢

0 napamerpamu"

12 [ToBTOpeHue, 06001IeHNE,

1 CcUCTEeMaTU3alus 3HaHWI:




"VpaBHeHus"

[ToBTOpenue, o600mIEeHNE,

;2 cHCTeMaTHu3alus 3HaHUM:
"VpaBHeHus"
[ToBTOpenue, o600mIEeHNE,

12 cucTeMaTu3alus 3HaHUH

3 "YpaBHeHus.
CucremplypaBHeHHI"

12 [ToBTOpeHue, 0600mIEH e,

4 cucTeMaTH3alus 3HaHUH
"HepaBencrna"

2 [ToBTOpeHme, 06001ICHNE,

5 cucTeMaTH3alus 3HaHUH
"HepaBencrna"

2 [ToBTOpeHme, 06001ICHNE,

6 cHCTeMaTHu3alus 3HaHuM:
"HepaBencrsa"

2 [ToBTOpenue, o600mIEeHNE,

7 cHCTeMaTHu3alus 3HaHuM:
"IIpon3BonHas u €€ npuMeHeHue"

12 [ToBTOpenue, o6o0mIEeHNE,

2 cucTeMaTu3alus 3HaHUH
"IIpousBoaHas u e€ mpuMeHeHue"

12 [ToBTOpeHue, 0600mIEeHNE,

9 cucTeMaTu3alus 3HaHUH
"I[IpousBoaHas u e€ mpuMeHeHue"

13 [ToBTOpeHue, 06001IeHNE,

0 CHCTEMAaTH3alHs 3HAHUI:




"NHTerpan u ero npuMeHexue"

[ToBTOpenue, o600mIEeHNE,

13 cHCTeMaTHu3alus 3HaHUM: 1
"Oyakuun"
13 [ToBTOpenue, o600mIEeHNE,
) cucTeMaTu3alus 3HaHUH 1
"®yHkun"
13 [ToBTOpenue, o600mIEeHNE,
3 cucTeMaTH3alus 3HaHUH 1
"®yHkun"
13
4 HToroBasikoHTpoibHasipaboTa 1 1
13
5 HroroBasikoHTpobHAsIpadoTa 1 1
13 [ToBTOpenue, o600mIEeHNE, 1
6 cucTeMaTHU3alusI3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

» Marematuka: anrebpa U Hauaja MaTeMaTHIECKOTO aHaIN3a, TEOMETPHSI.
Anre0Opa u Havasa MaTeMaThdeckoro ananusa, 11 kimace/ Hukonbckuit C.M.,
[Toranos M.K., PemernuxoB H.H. u npyrue, AkunonepHoe 00111ecTBO
«3marensctBO «lIpocBemenue»

Marematuka: anreOpa u Hauaja aHajau3a, reoMeTpus. Anredpa v Hadasa
MaTeMaTuueckoro a"aiansa, 10 xnacc/ Hukonbckuit C.M., ITotamos M.K.,
PemernukoB H.H. u npyrue. akunonepHoe odmectna "M3narenbcTBo

"I[Ipoceemienne"

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

bu6moreka IJOK






