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MNOACHUTEJIBHASA 3AIIMCKA

VYyebnblli Kypc «Anrebpa U Hayaja MaTeMaTHYECKOrO aHAIM3a» SIBISETCA
OJIHUM M3 HauboJee 3HAYUMBIX B IporpamMme CpelHero oOuiero oopa3zoBaHUs,
MOCKOJIbKY, C OJJHOM CTOPOHBI, OH OOECHEeYMBAECT MHCTPYMEHTAIbHYIO 0a3y asis
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUIEHUE O0y4YaroMMXcs Ha YPOBHE, HEOOXOAUMOM
JUIsl OCBOEHHUS MH(OpMATUKU, 00IIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYTUX
JUCHUIUIMH. B pamkax paHHOro y4yeOHOro Kypca oOywaromiuecs OBJA[eBalOT
YHHUBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTU4eckoi hopme.

VYyebHblli Kypc anreOpbl M Havyall MaTeMaTHUYECKOro aHan3a 3aKja/IbIBaeT
OCHOBY /I YCHEIIHOrO OBJaJCHHS 3aKOHAMU (GU3UKU, XUMHH, OWOJIOTHH,
NOHMMAaHUS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMHUKHU U OOLIECTBEHHON JKU3HHU,
MO3BOJIIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIONb30BaTh UX AJS JajbHeHmero oOpa3oBaHus U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiajeHue aOCTPAaKTHBIMU U JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMU aireOpbl M MaTeMaTHYeCKOro aHajv3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JO0Ka3bIBAThH
YTBEPXKACHUS C MOMOILNBIO MHAYKIIMH U pacCykKIaTh JEAYKTUBHO, HUCIIOJIb30BAThH
00001IeHne W KOHKpETH3aluio, al0CcTparupoBaHWE U aHaJIOruio, (GopMHUPYET
KpPEaTUBHOE U KPUTUUECKOE MBILIICHHE.

B xone u3yuenus yueOHOro kypca «Aiyredpa M Hayaia MaTeMaTHYECKOTO
aHaM3a» 00ydYarolIuecs IMOJYy4ar0oT HOBBIM OMNBIT PEIICHUs NMPUKIAJAHBIX 337ad,
CaMOCTOSITENIbHOTO TMOCTPOSHUSI MAaTEeMAaTUYECKUX MOJENEH pealbHBIX CHUTYallHi,
UHTEPNpPETAllud  TOJIYYEHHBIX  pEUICHUH, 3HAKOMATCS C  MpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEeW B TMpUpOJEe, HAyKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHU U UX aBTOPAMH.

VY4eOHblii Kypc 00nanaeT 3HAYUTENbHBIM BOCHUTATENIbHBIM IOTEHIIHAIIOM,
KOTOpBIA peanu3yeTcss Kak uepe3 Y4eOHbI Marepuali, CIOCOOCTBYIOIIUMA
(GbOpMHPOBAHUIO HAYYHOT'O MHUPOBO33PEHUS, TaK M yepe3 crneuu@uky ydeOHOH
NEeSATEIbHOCTH, TpeOyrolmel MPOJOJDKUTEILHOM KOHILIGHTpAlMM BHUMAHMS,
CaMOCTOSITENIBHOCTH, aKKypPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYyYEHHBIN
pe3yJbTar.

B ocHoBe MmeTonuku oOOydeHHs aiaredpe M HayajlaM MaTeMaTH4YeCKOTO
aHaJIK3a JISKUT JAeATEIbHOCTHBIA PUHIUI O0yUEHHUS.

B crpykTrype yuebGHOro kypca «Ainredpa W Hadajga MaTeMaTHYECKOTO
aHaJlM3a» BbIAEIEHBI CIEAYIOUINE COJEpKaTeIbHO-METOANYeCKUe TuHuM: «Yucna
U BBIYUCIICHU», «DyHKUINUU U Tpa@uKn», «YpaBHEHUS U HepaBeHCTBa», «Havana
MaTEeMaTU4YeCcKoro aHamusa», «MHoxecTBa M JIoTHKa». Bce OCHOBHbIE



COJIepKaTEIbHO-METOUYECKHE JHMHUH H3Y4aloTCsl Ha NPOTSHKEHHH JBYX JIET
oOy4deHUsT Ha YpPOBHE CpeaHero o0mero oOpa3oBaHMs, €CTECTBEHHO JOTOHSS
Jpyr Opyra U MOCTETEHHO HACHIIIAasCh HOBBIMH TeMaMU W paszjaenamu. JaHHbIH
yu4eOHBIA KypC SIBISIETCS WMHTETPAaTUBHBIM, IIOCKOJIBKY OOBequHSIET B cebe
COJIep’)KaHWE HECKOJBKMX MAaTeMaTHYeCKHX IUCIUIUIMH, TaKuX Kak anredpa,
TPUTOHOMETpPHSI, MAaTEMaTHUYECKU aHalIu3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
noruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAeBalOT Bc€ Oosee
IMIMPOKUM MATEMaTUYECKUM aIapaToM, Y HUX TOCIEI0BATEIbHO POPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTeMAaTHUYeCKyI0 MOJENb pPeaabHOI
CUTYyalli, MPUMEHATh 3HAaHUS, TTOJyUYECHHBIC MTPH M3yYEeHUU Y4eOHOTO Kypca, IJis
pelIeHusl CaMOCTOSITENTbHO C(HOPMYJIMPOBAHHON MAaTeMaTUYECKOM 3aJauu, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepxarenpHO-MeTOIMYEeCKast JUHHS «UWcia W BBIYMCICHUS) 3aBepIIacT
(dbopMUpOBaHNE HABBIKOB MCIOJIB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 0011ero oopazoranusi. Ha ypoBHe cpeanero o0uiero
oOpa3oBaHusi 0coboe BHUMaHue ynensieTcs  (OPMUPOBAHHIO  HABBIKOB
palroOHaNbHBIX BBIUMCICHHUM, BKIIOYAIOMIMX B C€0sl MCHOJIb30BAHUE PA3TUYHBIX
dopM 3amucu 4Ymcia, YMEHHE JAeNaTh NPUKHUIKY, BBHIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLICHUBATh UYWCIIOBHIC BBIpAXEHHS, PabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYyYalOUIMMCs MHOXKECTBAa HATypaJbHBIX, IENbIX,
palMoOHANbHBIX M JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX YHCEll. B KaxJaoM #3 O3TUX MHOXECTB paccMaTpUBAIOTCSA
CBOMCTBEHHBIE €My crenuduueckue 3amadyd W OIepalyu: JeJCHHE Halemo,
OTIEpUPOBAHUE OCTAaTKAMH HAa MHOXKECTBE IIENIbIX YHCEeN, OCOOBbIe CBOWCTBA
palMoHaNbHBIX M MUPPAIMOHATIBHBIX YHCEN, apu(METHUECKUE OIMEpaliu, a TaKkxke
U3BJICUCHUE KOPHS HATYpaJbHOW CTETNEHH Ha MHO>KECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY PACIIMPEHUIO KpPyra HCIOJb3YyeMbIX YHUCENT U
3HAKOMCTBY C BO3MOKHOCTSIMH WX NMPUMEHEHUS U1 PEIIeHUs Pa3uYHbIX 3a7ad
dopMupyeTcsi IpeaCTaBICHUE O €IWHCTBE MAaTEeMAaTUKH KaK HAayKd M €€ poiu B
MOCTPOCHUU MOJIETIEH peanbHOr0 MHUpPA, HIMPOKO HCIOJIB3YIOTCS 00O0OIIeHHE U
KOHKpETH3aIHsl.

Jluaust «YpaBHEHHS W HEPABEHCTBA» pPEaJU3yeTcs Ha MPOTSHKCHUH BCETO
oOydeHHsT Ha YPOBHE CpEIHEro O0OIero oOpa3oBaHMsI, MOCKOJIBKY B KaXIOM
pasgene IlporpamMMbl MpeayCMOTPEHO pELIEHHWE COOTBETCTBYIOHIMX 3agady. B
pe3ynpTaTe OOYyYalOlIUEeCs OBJIAJEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHUS
palMoOHaNbHBIX, HUPPAIMOHATBHBIX, MOKA3aTeIbHBIX, JIOTAPUPMUYCCKUX |
TPUTOHOMETPHUYECKUX ypPaBHCHUW, HEPABEHCTB W CHUCTEM, a TakkKe 3anad,
collepkamx mapameTpbl. llomydeHHBIE YMEHUS IIUPOKO HCIOJNB3YIOTCS TIpU
UCCIIeIOBaHUH (DYHKIUH C TIOMOIIBIO MPOU3BOIHOM, MIPU PELICHUH MPHUKIAIHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJIE€HUE HauOOJBIINX U HAUMEHBIIUX 3HAYEHUN (QYHKIIHH.
Jlannasi copepkarenbHasi IUHUS BKIIOYaeT B ceOsl Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€rtel 1o  (opmyrnaMm, mpeoOpa3oBaHHUS  PAlMOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUUYECKHMX BBIPDAXKCHHUM, a TaKXKE BBIPAKEHUH,
CoJlepKallluX CTelneHu M Jjorapudmbl. brarogaps u3yudeHuro anreOpandecKkoro
Marepruajia  IPOUCXOAWT  JAJbHEWIIEEe  pPa3BUTHE  ANTOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIUICHUS OOYy4arommxcs, (OPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxaeHuil, paboOTel C  CHUMBOJIBHBIMM  (OpMaMu,  IpPeICTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTEHl B BHJI€ PAaBEHCTB M HEPABEHCTB. Amredpa
npegiaraeT 3(pQPEeKTUBHbIE HHCTPYMEHTBI JJI PELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3a7a4, HAIJSAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
S3bIKA HAYKHU.

ConepxarenpHo-MeToMYecKass JUHUS «DPyHKIUU U TpaduKW» TECHO
nepenaeTaeTcs ¢ IPYyTMMM JIMHUSMU y4e€0HOro Kypca, MOCKOJIBbKY B KaKOM-TO
CMBICJIE 3a0AET MOCIEA0BATEIBHOCTh U3YUEeHHs MaTepuaa. M3yuenne cTerneHHou,
NOKa3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHM, UX CBOWCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU IS pEelIeHUs 3a7ad U3 JPYrHX y4eOHbIX
IIPEIMETOB U PEAIBHON KU3HHU TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM aHAIU30M,
TaK U C pELICHUEM ypaBHEHUU U HepaBeHCTB. lIpu 3TOM OonbllIoe BHUMaHHE
ynemnsieTcst (GopMHpOBaAHUIO YMEHHUS BBIpaKaTh (POpMyJIaMH 3aBUCUMOCTH MEXKITY
pa3NMYHBIMM BEJIMYMHAMHU, HCCIENOBATh MOJTY4YEHHBbIE (DYHKIHH, CTPOUTHh HUX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JIMHUY HalleJIeH Ha pa3BUTHE YMEHUM
Y HABBIKOB, IIO3BOJSIIOIIMX BBIPAXaTh 3aBUCHMOCTH MEXJIy BEIMYMHAMU B
paznuuHOi (opMe: aHaTUTUUYECKOM, rpaduyeckoil u cioBecHoi. Ero msyuenwue
CIOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AINH, UCTIOTH30BAHUIO AaHAJIOTHA.

CopnepxarenpHass nuHuA «Hadana MareMaTnueckoro aHanu3ay» I03BOJISET
CYIIECTBEHHO PACIIMPUTH KPYI KaAK MAaTEeMaTUYECKUX, TaK M MPUKIAIHBIX 3a1ad,
JOCTYIIHBIX 00yYaromuMcs, TaK KaK y HUX MOSABISIETCS BO3MOKHOCTb CTPOUTH
rpaduKy CIOXHBIX (DYHKIMHA, ONpPENeNiaTb HUX HAUOOJNbIINE W HAUMEHBIINE
3HAYEHUsI, BBIYUCIATH IUIOMIAAU (UTYP U OOBEMBI TEN, HAXOIUTh CKOPOCTH U
YCKOpPEHMs IIpoueccoB. JlaHHas colep:KareibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IIOCTPOEHHUS MAaTeMaTU4EeCKUX MOJENEH peaJbHBbIX CHUTYallUH,
IIO3BOJIIET HAXOAWTh HAWIy4Ylllee pEUIeHWe B MPUKIAAHBIX, B TOM YHCIIE
COLIMAJIBHO-I)KOHOMUYECKHUX, 3a/1a4ax. 3HAKOMCTBO C OCHOBaMH MaTEMaTUYECKOIO
aHaJl3a CIOCOOCTBYET pa3BUTHIO AOCTPAKTHOrO, (OpMaibHO-JIOTMYECKOTO U
KpPEaTUBHOTO MBbIIIICHUS, (OPMUPOBAHUIO YMEHMH paclO3HABATh IPOSIBICHUSA
3aKOHOB MaTEMaTHKU B HayKe, TEXHMKE M HCKyccTBe. OOydaromuecss y3HaKT O



BBAAIOLIMXCS PE3ysbTaTaX, IOJYYEHHBIX B XOJ€ pa3BUTUS MATEMaTUKH Kak
HAyKH, U 00 UX aBTOpPaXx.

CopepxxarenbHO-MeTOAUYECKas TuHUS «MHOXKeCTBa M JIOTMKa» BKIIFOYAET B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MaTEMAaTHYECKOM JIOTMKU. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYPC IKOJIBHON MaTeMaTHUKU
U TpejiaraloT HauOoJiee YHUBEPCAJbHBIN S3bIK, OOBEIUHSIONINI BCE pa3Jesbl
MaTEeMaTUKM M €€ NPUIOKEHUN, OHHM CBSI3bIBAIOT pPa3HbIE MaTEMaTUYECKHE
JUCHUIUIMHBL W WX TMPWIOXKEHUs B eauHoe 1enoe. [losTomy BaxxHO [aTh
BO3MOXHOCTh OOYy4aroleMycss TMOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MaTE€MaTUKH W HMCIOJb30BaTh €ro JJis BBIPAKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM [PU3HAKOM MaTEMaTUKH KakK HayKd CJeAyeT IpPU3HATh
CBOMCTBEHHYIO €H CTpOroctb OOOCHOBAaHWW U CIIEJOBAHUE OIPEACIEHHBIM
npaBujaM  MOCTPOCHMS  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  3JEMEHTaMHU
MaTEMaTUYECKOM JIOTUKH CIHOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIILIEHUS
00y4aromuxcsi, TO3BOJSET UM CTPOUTH CBOM PACCYXJACHHUS Ha OCHOBE JIOTHYECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIIICHUSI.

B yue6HOM Kkypce «AnreOpa ¥ Hayajla MaTeMaTUYECKOTO aHaIH3a
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJICITUPOBAHMS, KOTOPbIE MPU3BaHbI
croco0cTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJENEH peabHbIX
CUTyallud, MCCIEJOBAaHUS JTUX MOJENEHd C IOMOINBIO ammapara aireopbl u
MaTEMaTUYECKOr0 aHaln3a, MHTEPIpPETAlMd MOJYyYECHHBIX pe3yJbTaToB. Takue
3a/1aHMsl BIUIETEHBI B K&XKIBIN U3 Pa3/IejoB MPOrpaMMbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca HIMPOKO HCIOJIb3YeTCs JJid peuleHusl MpUKIaaHbIX 3anad. [lpu
pelIeHUN  pealibHbIX  NPAKTUYECKUX  3ajJady  oOydyarouuecs  pa3BUBAIOT
HaAOJII0JaTeIbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, abcTparupoBaTbes,
UCIIOJIB30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJIEMY.
HesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIHICHHS NPUKIAJHBIX 3a7a4
OpraHu3yeTCs B MpoIlecce U3yUYeHUs BCEX TeM yueOHOro Kypca «Anredpa u Hayasa
MaTEMaTUYECKOrO aHaJIU3ay.

Ha wusyuyenme yuebHOro kypca «Anrebpa M Hayala MaTeMaTUYECKOTO
aHanuza» otBoautTca 136 ydacos: B 10 kinacce — 68 vacoB (2uaca B Heaento), B 11
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPKXAHME OBYUYEHUA
10 KITACC

Yucaa v BBIYMCICHUSA

Pannonanbapie uncia. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIEHTHI,
OeckoHeuHble Mnepuoanueckue Apodu. [lpumenenue npoOeld ¥ TPOLIEHTOB ISt
pELIEHUs NPUKIAAHBIX 3a7a4 U3 Pa3JINYHbIX OTPACiIeh 3HAHUW U PEaJIbHOM KU3HMU.

JelictBuTenpHble  4uciia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCIA.
Apudpmernueckue  onepanuu ¢ JACUCTBUTEIbHBIMU  4uCIaMd.  Moayinb
JNEeUCTBUTEIBLHOTO YHCIa U €ro cBoicTBa. [IpubmmkEHHbIC BHIYMCIICHUS, MMPaBUia
OKpYTJICHHS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ 1nenbIM nokazareneM. buHoM Herlotona. Hcnosb3oBaHue
MOJIXOAIIECH (POPMBI 3aMUCH AEUCTBUTEIBHBIX YHUCEN AJISl PEIICHUS MTPAKTHIECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM IOKA3aTEJIEM.

Jlorapudm uymcna. CpolictBa norapudma. JlecaTuuHble W HaTypasibHbIC
JorapuQMmsbI.

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

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa W TOXAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCUIIBHBIE ypaBHEHUSI W ypaBHEHHs-CiencTBusA. HepaBeHCTBO,
pELIEHUE HEPABEHCTBA.

OCHOBHBIE METO/BI PEUICHHS LETBbIX U APOOHO-PAMOHATILHBIX YPaBHEHUHN U
HEPAaBEHCTB. MHOrOWIEHBl OT OJHOW IIEpEMEHHOW. JlenmeHue MHOrowieHa Ha
MHOIO4JIEH C ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodppunnentamu. Teopema Buera.

[TpeoOpa3zoBaHust YNCIOBBIX BBIPAKEHUM, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcCHOBHBIE METO/BI pemeHus
UPpPALMOHAIBHBIX YPAaBHEHUM.

[loka3arenbHble ypaBHEHHUs. OCHOBHBIE METOJbl PELICHUS MOKA3aTEIbHbBIX

YPaBHCHUU.

[TpeoOpa3zoBaHue BhIpaXXEHH, COAEpKALTUX JIOTapu(MBbI.

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

OcHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [TpeoOpazoBanue

TPUTOHOMETPUUECKUX BbIpaKeHHU . Pelienre TpuroHoMeTpuueckux ypaBHEHUH.



Pemienne cucreM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUH. OmnpenenuTenb MaTpUilbl 2X2, €ro reoMETPUYECKUH CMBICI H
CBOMCTBA, BBIUMCJIEHUE €r0 3HAUYCHHS, TPUMEHEHUE OINPEACIIUTENS IS pEeLIEHUs
CUCTEMBl JIMHEMHBIX YypaBHEHUU. PellleHMe NpUKIAIHBIX 33a1a4 C IOMOIIBIO
CHCTEMBl JIMHEMHBIX ypaBHeHUW. lccienoBaHue MIOCTPOCHHOW MOJEIU C
NOMOILBIO MaTPHUIL U OIIPEIETUTENECH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJEN PEATbHOM CHUTyallMd C IOMOIIBIO
YPaBHEHUN M HEpPaBEHCTB. lIpuMeHeHHEe ypaBHEHUH M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3aJad M3 pas3lIMyHbIX O0JacTel HayKh M peanbHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3amanus (GyHKIUU. B3auMmHO o00paTHbIe (QYHKIHH.
Komnosunus ¢yakuuit. 'padux  dyHkimu. DinemeHTapHbIE MNpeoOpa3oBaHUs
rpa¢uKoB GyHKIUH.

OOnacTh ompeneneHus U MHOXECTBO 3HaueHUil pynkuuu. Hymn yskumu.
[IpomexyTku 3HaKOMOCTOSIHCTBA. YETHBIE U Heu€THBIE (yHKIUU. [lepuoanueckue
byaknun. [IpoMexyTkn MOHOTOHHOCTH (PYHKIIMA. MaKCUMyMbl U MHHHMYMBI
¢bynkuuu. Hanbosbiiiee 1 HauMeHblee 3Ha4yeHus: QyHKIIMU Ha IPOMEXKYTKE.

Jluneiinas, KBaJpaThyHasi W APOOHO-TMHEWHAs (QYHKIUU. DJIEeMEHTapHOE
UCCIIEIOBaHHE U TOCTPOCHUE UX TPAPHUKOB.

CrenenHas QpyHKIMS C HaTypalbHBIM M LENbIM MoKa3areneM. E€ cBoiicTBa u
rpa¢uk. CpoiicTBa M rpaduK KOpPHS N-OM CTENeHM Kak (PYHKIUM OOpaTHOMU
CTEIEHU C HATypaJIbHbIM ITOKA3aTEJIEM.

[TokazatenbHast U Jjorapupmuyeckas (yHKUHUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadpukoB GyHKIUN AJIs peLICHUS] YpaBHEHUI.

TpuronomeTpuyeckass OKpPYKHOCTb, OIPEACIIEHHE TPUTOHOMETPUYECKHUX
(GyHKUIUNA YUCIOBOTO apryMEHTA.

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

Hauana MaTeMaTH4eCKOr0 aHAJIN3a

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHUS IIOCiIemOBaTeabHOCTEH. MeTton
MaTeMaTH4eCKON WHIYKIIUH. MoHOTOHHBIE u OTpaHUYECHHBIC
MOCJIEA0BATENBHOCTU. VICTOpUS BO3ZHUKHOBEHUS MAaTEMaTUYECKOTO aHalIM3a Kak
aHaM3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckast 1 reOMEeTpHUecKas mporpeccuu. beckoHeyHo yObIBaromiast
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reoMEeTpHYECKOn
nporpeccuu. JIMHENHbIA U SKCIIOHEHIIMAIIBHBIN pocT. Hncino e. Dopmyia CI0KHBIX
npoueHTOB. Mcnosib30BaHWE TPOTrpeccUH I PEIICHUS peajbHbIX —3aJad
IPUKJIAJHOIO XapakKTepa.



HemnpepsiBHble (yHKIMM W WX CBOWCTBA. TOYKH pa3pbiBa. ACHMIITOTHI
rpaduxoB ¢ynkiuii. CBolicTBa (QYHKIMII HENpPEpHIBHBIX Ha OTpe3ke. Meroa
VMHTEPBAJIOB [UI PELICHUS HEPABEHCTB. [IprMEHEHHMe CBOWCTB HENPEPBIBHBIX
(GyHKIUHI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMU. Onpenenennue, reOMeTpUUECKui U
(buznyecKuii CMBICI MPOU3BOAHOMN. YpaBHEHHUE KacaTeNbHOU K rpa@uKy (PyHKIHH.

[TIpousBogubie  anmemeHTapHbix  ¢yHkuui.  [IpousBomHass ~ cymMMBl,
IIPOU3BENIEHUS, YACTHOTO U KOMITO3ULIUU (PYHKIIHI.

MHokecTBa M JIOTHKA

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

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

11 KIIACC

Yucia v BIYMCICHUSA

Harypanbhbie u nensle yncna. [IpumeHeHne npu3HAKOB JEIUMOCTH LIENBIX
yuces, HauOoypmuiki oOumi nenutens (nanee — HOJl) m HamMmeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:mto, anroputma EBkiuaa s pemeHus
3a7a4 B LIEJIBIX YUCTIaX.

Kowmrmnekcaple uucna. AnreOpanmdeckas W TPUTOHOMETpUYECKas (HOPMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. Apu(MeTHYEeCKHe OIepanud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHn 3 KOMIUIEKCHOTO uucna. [Ipumenenue
KOMITJIEKCHBIX YMCEeTT IS PENICHHs] (PU3NUECKUX U TEOMETPUICCKUX 3a71a4.

YpaBHeHMs U HEPABEHCTBA

CucremMa ¥ COBOKYNIHOCTb YpPaBHEHHW M HEPABEHCTB. PaBHOCHUIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

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

OCHOBHBIE METOABl PpEIICHUS TMOKAa3aTebHbIX U  JIOTapUPMUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJbI PEIICHUS CHUCTEM M COBOKYIHOCTEH palMOHAIbHBIX,
UPPAMOHATBHBIX, TOKA3aTEIBHBIX U JOTaPU(PMUUECKUX YPABHCHHM.

VYpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3aJad U 3a/ad U3 Pa3Iu4HbIX OoOJacTed HayKd M peaJbHOU
KU3HH, UHTEPIPETALMS OJYyYEHHBIX PE3YIbTaTOB.

DyHKUMH U TPaPUKH

I'paduk xommozunum GyHKIUHA. ['eomMerpuueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTtpuyeckue GyHKIINHN, UX CBOWCTBA U TpadUKH.

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

Hcnonb3zoBanue rpagukoB (QYHKIUN JUIsI HUCCIENOBAaHUS TPOIECCOB U
3aBUCHUMOCTEH, KOTOpbIE BO3HHMKAIOT NMPHU PEUICHUH 3a/ad U3 JPYIHX Y4eOHbBIX
IIPEAMETOB U PEATIbHOM KU3HHU.

Hauvana MaTeMaTH4eCKOro aHaJIu3a

[IpumMeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMIT HAa MOHOTOHHOCTh U
3KCTpeMyMbl.  HaxokaeHue  HamOOJBIIEr0O W HAUMEHbBIIETOo  3HAYCHUMH
HENpPephIBHON (YHKIIMHN Ha OTPE3Ke.

[IpumMeHeHne NpPOM3BOMHOM Il HAXOXKACHHUS HAWIy4dllero peleHus B
NPUKIIAIHBIX 3aJa4dax, ISl ONpPEAENIECHUST CKOPOCTH M YCKOPEHUs Mpolecca,
3a1aHHOTO (DOPMYJIOH Wi TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpa3HbIX. IlepBooOpasHbie
sneMeHTapHbIX GyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

HNnTerpai. ['eomeTpuueckum CMBICJI WHTErpala. Brruncnenne
onpeaenéHHoro uaTerpaia mno gopmyne Herotona-JIeibuua.

[IpumeHeHue uwHTErpana A HaXOXKIEHUs IUIOWAAel MmIockux ¢Guryp u
00BEMOB reOMETPUUECKHX TEJL.

[Tpumepsr pemenuii nuddepeHINaNbHBIX ypaBHEHUH. MareMmaTudeckoe
MOJICIMPOBAHUE PEANbHBIX IMPOILIECCOB C TOMOILIBI  AuddepeHnaIbHbIX
YPaBHCHUU.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«™AJITEBPA MU HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YIJIYBJEHHBIA YPOBEHb) HA YPOBHE CPEJTHEI'O OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJBbTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3HUIINH 00YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOr0  OOIIecTBa,  MpPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBIICHU,
NpoIeAyp TPaKIAHCKOTO o0OIIecTBa (BBIOOPHI, OMPOCHI M JIPYTroe), yMEHHUeE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C HX
GYHKIHUSIMY ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPa)KJAHCKOM HIACHTUYHOCTH, YBAXKEHUS K
MPOILIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHUKHU, IEHHOCTHOE OTHOILIECHHUE K
JOCTHXKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIXKCHHM B JAPYTMX HayKax, TEXHOJOTHUAX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOro Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3TUUYECKOIO IMOBEACHUS, 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 3CTETHUKY MaTEeMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]a4, PEIICHU, PacCy ACHUN, BOCIPUUMYNBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uYeCcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHYeCKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 06€30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370POBBIO (30pOBOE TUTAHWE, COATAHCUPOBAHHBIN DPEXUM 3aHATUUA U
OTZIbIXa, peryisipHasl pu3nyeckas aKTUBHOCTH), (PM3UUYECKOE COBEPLICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTENBHOM AEATEIBbHOCTHIO;

6) TpPy10BOT0 BOCIIMTAHMS:

TOTOBHOCTh K TPYydy, OCO3HAaHWE IICHHOCTH TPYAOTIOOWs, HHTEpEC K
paznuyHbiM  chepaMm  TPOPECCHOHATIBLHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur u pealn30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,



TOTOBHOCTb M CHOCOOHOCTb K  MaTreMaTHMYeCcKOMy  OOpa30BaHUIO U
caM000pa30BaHMI0 HA TMPOTSDKEHWH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTUYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH;

7) 3K0J10TM4eCKOr0 BOCIIMTAHHUS:

c(OPMUPOBAHHOCTh  HKOJIOTMYECKON  KyJIbTYypbl, IOHMMAHHUE BIIUSHUA
COLIMATIbHO-)KOHOMHYECKUX IIPOLECCOB HA COCTOSHUE IPHUPOJHOM M COLMAIBHOU
Cpefibl, 0CO3HAHME I100ATBHOI0 XapaKkTepa SKOJIOTHYECKUX MPOo0OJIeM, OpUEHTaLMs
Ha MPUMEHEHME MAaTeMaTHMYeCKUX 3HaHMM i1 peleHus 3axad B oO0jacTu
OKpY)KaloIled cpeabl, IUIAaHUPOBAHHWE IIOCTYIIKOB M OLEHKHM HX BO3MOYKHBIX
HOCJEACTBUM JUIsl OKPYXKAIOUIEH cpenbl;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKM W OOIIECTBEHHOM  NPAKTUKH, IOHUMAaHHE
MaTeEMaTHYECKON HayKM Kak c(epbl 4YeJIOBEUECKON MAESITEeNbHOCTH, ITaloB €€
pa3BUTHS M 3HAYUMOCTH JUIA PA3BUTUS LUBWIM3ALMH, OBJIAJICHUE SI3BIKOM
MaTE€MaTUKM ¥ MaTeMaTU4YeCKOM KYJbTypOM KaK CpEIACTBOM IO3HAaHUA MHpA,
TOTOBHOCTh OCYILECTBIIATh NPOEKTHYI0 U HCCIEI0BATEIbCKYIO JESITEIbHOCTD
UHAMBUIYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTebHBbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble jlornyeckue JeicTBus:

BBISIBJSITh M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKM MaTE€MaTHYECKHX
OOBEKTOB, MOHATUH, OTHOLIEHUH MEXAy MNOHATHAMH, (OPMYyJIUPOBATH
oIpezesieHUs MOHATUM, YCTAHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKaLMH,
OCHOBaHUs AJ1s1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPUH IMPOBOIUMOTO aHAJIH3a;

BOCIIpUHUMATh,  (OPMYyIUMPOBaTh U  MPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPULATENbHBIE, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBIABIIATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U NIPOTHUBOPEYUS
B (hakTax, JaHHBIX, HAOIIOJECHUAX U YTBEPKACHUAX, IpeularaTb KpUTEpUU IS
BBISIBJIICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;

JienaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKJIIOUEHHH 110 aHAJIOTUH;

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

BbIOMpaTh cmoco0 pemieHuss ydeOHOWM 3amayu  (CpaBHUBATh HECKOJBKO
BapUAHTOB  pELICHMs, BbIOMpaTh HamOojee MOAXONAIMH ¢ y4yEToM
CaMOCTOSITENIbHO BBIJICTIEHHBIX KPUTEPUEB).



basoBble ucciegoBaTe1bCKUE 1eHCTBUA:

WCIIOJIP30BaTh BOIPOCHI KaK MCCIENOBATEIbLCKUM WHCTPYMEHT IO3HAHUS,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHE,  MpoOieMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMIMOTE3y, apryMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSTEIBHO CIUTAHUPOBAHHBIN HKCIEPUMEHT, UCCIICJOBAHHE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00beKTa, SIBJICHUS, MpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENIbHO (OPMYTUpPOBaThH OOOOIICHHUS W BBIBOJABI MO pe3yibTaTaM
NpOBEAEHHOTO  HAONIOACHHS, WCCICAOBaHUS, OICHWBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB U 0000IICHUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpoLlecca, a TaKkKe BbBIABUTATH
MIPEJIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBIISATH JeUIIATHI MH(POPMAIINH, JAaHHBIX, HEOOXOIUMBIX JUIsl OTBETA Ha
BOIIPOC U JJISI pEIICHUS 3a/1a4u;

BEIOMpATh MH(POPMAIHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEeMATH3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAIIMIO PA3TUYHBIX BHUAOB U
¢dbopM TpeCTaBICHNUS;

CTPYKTYpPUPOBaTh MHGOPMAIHMIO, TPEICTABIATh €€ B Pa3IUYHBIX (OpMax,
WJLTIOCTPUPOBATH TpauaecK;

OIICHUBATH HaIEKHOCTD uHbOpMaIun o CaMOCTOSITEIIEHO
c(hOpMYIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIEC YHHBeEpPCAJIbHbIE Y4eOHbIE e CTBUS

OO0wenue:

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

B XOJIe¢ OOCYXXJIEHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAaE€MOIl TEMBI,
npoOsiemMbl, pelaeMol 3a7aud, BbBICKA3bIBATh WJIEH, HAIICJICHHbIE Ha TOHCK
pELICHUS, COIMOCTABIATh CBOM CYXAEHUS C CYXICHUSMH APYTUX YYaCTHUKOB
nuanora, oOHapy>KHBaTh Pa3jIM4Me M CXOJCTBO TMO3UINNA, B KOPPEKTHOU (opme
bopMyaMpOBaTh pa3HOIIACHS, CBOU BO3PAKEHUS,

NPEACTABIATh PE3YIBTATHl PELICHUS 3a/1a4d, SKCIIEPUMEHTA, UCCIICIOBAHMS,
IPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (QopMaT BBICTYIUIEHUS C Y4€TOM 3ajad
MIPE3EHTAIlUU U 0OCOOEHHOCTEH ayTUTOPHH.

PerynsiTuBHbIE YHHBepcaJbHbIe Yy4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBIIAITh IJIAH, aJITOPUTM PELIECHUS 33/7a4H, BHIOMPATh COCO0 pELIeHUs C
y4€TOM HUMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUIN ¢ y4ETOM HOBOW MH(OpMALIUK.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJa/JeTh HABBIKAMU  MO3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMS
COBEpUIaeMbIX JEUCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB, BIAJETh
cnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJISL Tpollecca W pe3yjbTaTa pelieHus
MaTEeMaTUYECKOH 3a/1au;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PELICHUHU 3a/1auH,
BHOCHUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
HallICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTaTa LIETU U YCIOBUSAM, OOBSICHATh TPUUUHbI
JOCTHXKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

CoBMecTHasi 1eATEIbHOCTD:

MOHUMATh M HCIOJIH30BATh MPEUMYIINECTBA KOMAaHAHOW W WHAMBUIYAJTbHON
paboThl TpU pEeHIeHUH Y4YeOHBIX 3ajay, MPUHUMATh 1€Jb COBMECTHOMU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3ALMI0 COBMECTHOW pabOThl, pacrpeneisirh
BUIBl paboOT, [OOroBapuUBaThCi, OOCYXAAThb NPOLECC U Pe3yNbTaT padoTHI,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acTBOBaTh B TPYMIOBBIX (hopmax paboThl (0OCykaeHUs, 0OMEH MHEHUH,
«MO3TOBbIE€ IITYpMbl» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMU 4YJIEHAMH KOMAaH]Ibl, OIIEHUBATH
KaueCTBO CBOETO BKJAJa B OOIIMHA MPOAYKT MO KPUTEPUsIM, CHOPMYITUPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICHUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuyenuss B 10 kJacce oOydyarOIIMHCA MOJYYUT CIIEIYIOIINUE
IpPEeIMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM paboued mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTeMaTHUYECKOrO aHAIA3a»:

Ymncsia v BBIYMCJICHUS:

CBOOOJIHO OIEpUPOBATh MOHATUSIMU: PALMOHAIBHOE YHUCIIO, OECKOHeuHas
nepuoauyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHATILHOE YHCIO0, MHOXECTBa
PAaLMOHAJIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIA;

OPUMEHSATh JpoOW ¥ TPOILEHTH I PEIICHHWS MNPUKIAIHBIX 3a7ad W3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEAIbHOU KU3HH;

NPUMEHSATH NPUOIKEHHBIE BBIUMCICHUS, TPABUIIA OKPYTIIEHUS, IPUKUAKY U
OLIEHKY pPE€3yJIbTaTa BHIYUCIICHU;



CBOOOZHO OMEpPUPOBATh MOHIATHEM: CTENEHb C LENbIM I[OKa3aTeseM,
UCIOJIB30BaTh MOAXOAAILYI0 (POPMY 3aMUCH IEHCTBUTENBHBIX YNCEN AJISl PEIICHUS
NPaKTUYECKUX 3a]a4 U MPEJCTaBICHUS JaHHBIX;

CBOOOZHO ONEpPUPOBATH MOHATHEM: APUPMETHUECKUNA KOPEHb HATYpPaJIbHOU
CTCIICHU;

CBOOOIHO ONEPUPOBATH MOHATHUEM: CTETMEHb C PAIIMOHAIBHBIM MIOKA3aTeNIEeM;

CBOOOZHO OINEPUPOBATh MOHATUSAMU: JOrapudM UHCHA, JECATUYHBIE WU
HaTypaJIbHbIE JIOTapU(PMBI;

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

ONEPUPOBATh MOHIATHAMU: APKCUHYC, APKKOCHUHYC M apKTAaHIE€HC YHCIOBOTO
aprymMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHSMH: TOXAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEACTBUS, PABHOCUIIBHBIE HEPABEHCTBA;

OPUMEHATHh pPa3IMYHbIE METOJbl PEIICHUS pPAlMOHAIBHBIX U JApPOOHO-
palMOHAIBHBIX ypPaBHEHWH, NPUMEHATh METOJ WHTEPBAJIOB JUISI PELICHUS
HEPABEHCTB;

CBOOOZHO OIEPUPOBATh MOHATUSMU: MHOIOYJIEH OT OJHOW IEPEMEHHO,
MHOTOYJIEH ¢ IedbMH KOo3(h(dUIMEeHTaMH, KOPHH MHOTOYJIEHa, MPUMEHSThH
JIeJIeHEe MHOTOWIEHAa Ha MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISL peLIeHus 3a/1a4;

CBOOOZHO ONEpPUpPOBaTh MOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHUI,
MaTpuLa, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro IEOMETPUYECKHHA CMBICII,
UCITIOJI30BaTh CBOMCTBA ONpENEHuTeNs 2 X 2 JUIsl BBIYMCIEHUS €ro 3HAYEHUS,
OPUMEHATh ONPEIEIUTENH [UIsl PELIEHUsS CUCTEMbl JIMHEWHBIX YpaBHEHHU,
MOJEJINPOBATh PEAIBHBIE CUTYAallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHECHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOIUBID MAaTpUIl U ONPEIACIUTEIIEH,
MHTEPHPETUPOBATH NOJYUYECHHBIN PE3YJIbTAT;

UCIIONIb30BaTh CBOWCTBA JIGHCTBUH C KOPHSAMU JJs MpeoOpa3oBaHUA
BBIPAKEHN;

BBITNOJIHATH IPe00Opa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEP/KALMX CTEIIEHH C
palMOHAIBHBIM ITOKA3aTeIIEM;

UCIOJIb30BATh CBOIICTBa aorapudmMoB IS npeobpazoBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEPUPOBATh NOHATUAMU: HPpALMOHAJIbHBIC, [TOKA3aTEIbHbIC U
Jorapu(pMUUECKHEe YpPaBHEHNUS, HAXOAUTh UX PELIEHUS C IIOMOIIbIO PaBHOCUIIBHBIX
IIEPEXO0B WIIA OCYILECTBIISASA IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUECKHUEe (HOPMYIIbI sl TPeoOpa30oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOZHO OINEpPUPOBaTH TMOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh  HeoOXoaumble  (OpPMyJbl  JUIsl  PELICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUII;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXXECHUS, YpaBHEHHUS, HEpPABEHCTBA IO YCJOBHMIO 3aJayH, MCCIEIOBAThH
IIOCTPOEHHBIE MOJIEIIN C MCIIOJIb30BAHUEM allliapara ainreopsl.

DyHKUMM U TPaPuKu:

CBOOOZHO ONEPUPOBATH MOHATUAMU: (QYHKIUS, CIOCOOBI 3aaHus QYHKIUH,
B3aMMHO OOpaTHble (GYHKIUH, KOMOO3UIMSA (yHKUMNA, Trpaduk QyHKIHUH,
BBITIOJIHSATH 3JIEMEHTApHBIE TPe0Opa3oBanus rpadUKoB PyHKINH;

CBOOOZHO ONEpPUPOBATh MOHITUSIMM: O0JIACTH ONPEAENICHUS U MHOMXECTBO
3HaYeHUN PYHKUMH, HYyJIU QYHKIUH, TIPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSMHU: YETHBIE U HEYETHbIE (YHKIUH,
nepuoanyeckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (yHKIMK, HaumOoJblllee M HaMMEHbIlee 3HaueHWe (YHKUMU Ha
IPOMEXKYTKE;

CBOOOJHO ONEpUPOBATh NOHATUAMM: CTEIIEHHAs (QYHKUUS C HATYpAJIbHBIM U
HENbIM TOKa3zarenaeM, rpa@uK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasartesiemM, rpa@uk KOpHS n-0il CTeNeHM Kak (PYHKIHMHM OOpaTHOM CTENeHU ¢
HaTypaJIbHbIM [10Ka3aTeleM;

OIEpUpPOBaTh MOHATUSIMM: JIMHEHHAs, KBaJpaTU4yHas M JPOOHO-TMHEHHas
(YHKIMH, BBIIOJHATh 3JIEMEHTAPHOE UCCIIE0BAHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOZHO OIEpUpOBaTh MOHATHUSAMU: IOKa3aTelbHas M Jorapudmuueckas
(GYHKIIMM, UX CBOMCTBA M TpaduKH, HCIOIb30BaTh MX rpaduku A pelieHus
YPaBHECHUM;

CBOOOZHO ONEpPUpPOBATh MOHATUSIMM: TPUTOHOMETPUYECKAs OKPYKHOCTD,
orpeziesieHue TPUTOHOMETPUUECKUX (DYHKIIUN YUCIOBOTO apryMEHTa;

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

Hauaja maTeMaTH4eCKOro aHAJIM3a:

CBOOOMHO OMEpPUPOBATh MOHATHIMH: apuUPMETHUECKas U TeoMeTpHYecKas
nporpeccusi, 06CKOHEUYHO yOBIBAIOIIAsl T€OMETPUYECKasi MPOTPECCHs], TUHEHHBIN U
HKCIOHEHLUAIBHBIA POCT, (OpMyJia CIOKHBIX IPOLEHTOB, UMETh IPE/ICTABICHHUE
O KOHCTaHTE;

UCIIOJIb30BaTh IPOIPECCUU JIs PEIICHUs pEabHbIX 3a/1ad MPUKIIATHOTO
Xapakrepa;



CBOOOHO OTMEPUPOBATH MOHITHSIMHU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
NOCJIEOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHWYEHHBIE IOCIIEJ0BATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOrO0 aHalh3a KaKk aHajau3a
OECKOHEUYHO MaJIbIX;

CBOOOJIHO OIEpUPOBATh TMOHSTHUSMHU: HEMpPEPbIBHbIE (YHKIHMH, TOYKH
pa3pbiBa rpaduka pyHKINN, aCUMIOTOTHI rpaduka QyHKINH;

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

CBOOOJTHO OIEpUpOBaTh TMOHATUSMHU: TIepBas U BTOpasi IPOU3BOIHbBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUN;

BBIYUCIISITh TPOU3BOJIHBIE CYMMBI, MPOU3BEJCHUS, YACTHOIO U KOMIO3ULIUU
NBYX (DyHKITUH, 3HATH TPOU3BOAHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh T€OMETPUYECKUN M (DU3UYECKUN CMBICI MPOU3BOJIHON ISt
pelIeHus 3a1ay.

MHokecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBaTH TMOHATUSAMHU: MHOXKECTBO, ONEpalud  Haj
MHOKECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anapar sl OMUCAaHUs PEalIbHbIX
IIPOLIECCOB U SIBJICHUM, TPU PEIICHUH 3a]1a4 U3 APYTUX y4eOHbIX MPEAMETOB;

CBOOOZHO OMEpPUPOBATH MOHATUSMU: OINpEACNICHUE, TeOpeMa, ypaBHEHHE-
CJIE/ICTBHE, CBOMCTBO MaTEMATHYECKOT0 00BEKTA, JOKA3aTE€IbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K konmy ob6yuenuss B 11 kJjacce oOyyaroOIIMICSd MOJYYUT CIIEIYIOIINUE
IpEeIMETHbIE PE3YJIbTAThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «AnreOpa 1 Hayaia MaTeMaTHYECKOrO aHAIU3ay:

Yucsia ¥ BIYMCICHUSA:

CBOOOJTHO ONEPUPOBATH MOHATHSAMHU: HATypaJbHOE M LEJO€ YHCIIO,
MHOKECTBA HAaTypaJbHBbIX M LEJIBIX YUCEN, UCIOJIb30BaTh NMPU3HAKU JEIUMOCTU
uensix yncen, HOJ[ u HOK HaTypanbHbIX 4ncen A pelueHus 3a1ay, IPUMEHATh
anroputm EBkinna;

CBOOOZHO OIEpPUPOBaTh MOHATHEM OCTaTka IO MOJIYJIO, 3alUChIBATh
HaTypaJIbHBIE YHCIIA B PA3JTUYHBIX [TO3UIIUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJITHO OMNEPHUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YMCIO W MHOXECTBO
KOMIUIEKCHBIX YHCEJ, MPEJCTABIATh KOMIUIEKCHBIE YHCa B ajaredpanyeckoil u
TPUTOHOMETPHUUECKOU (hOpME, BBHITIOTHATH apU(PMETHIECCKHE ONEpaIii ¢ HUIMHU U
U300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOZHO OMEpPHUPOBATh MOHATHUAMU: HppalMOHAJIbHBIE, MOKa3aTeJIbHbIE U
JorapuMUYECKHE€ HEpPaBEHCTBA, HAXOAUTh WX PEIMIGHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

OCYHIECTBJISITh OTOOpP KOpHEH TMpU pEIICeHHH TPUTOHOMETPUUYECKOTO
YPaBHEHMUS;

CBOOOZHO OMNEpPUPOBATH TMOHSATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
IPUMEHSATh  HEoOXoaumbie  (HOPMYJBI  JJIE  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKHUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCWJIbHBIE CUCTEMbBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALHOHAIBHBIX, [TIOKA3aTEIbHBIX U
JorapuMUYECKUX YPaBHECHUI 1 HEPABCHCTB;

pemarb palOHAIIbHbIE, UppALMOHAJIBHBIE, MOKa3aTeJbHBIE,
jJorapuMUYECKre U  TPUTOHOMETPUYECKHE YpaBHEHHMS U  HEPaBEHCTBA,
COZEepIKAIKE MOYJIM U TapaMeTPhI;

MPUMEHSTH TpaduuecKre METOIbI JJIS PEIICHHs] YPaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ NapaMeTpaMu;

MOJICJIMPOBaTh peajbHble CUTyallMd Ha S3bIKE alreOpbl, COCTaBISATh
BBIDAKECHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHIO 3aJayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJIENM C HCIOJb30BAHUEM ammapara ajireOpsl,
VHTEPIPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTpOUTh Tpaduku KOMIO3UUMU (GYHKUUNA C TMOMOIIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIMU ABYX (DYHKIIHIA;

CTPOUTh TEOMETpPUYECKHEe 00pa3bl YypaBHEHHMH M  HEpPaBEHCTB Ha
KOOPJWHATHOM IIOCKOCTH;

CBOOOJTHO  OMepUpOBaTh MOHATUSAMU: TpadUKd TPUTOHOMETPUUYECKHUX
byHKIUH;

OpUMEHATh (GYHKIUUA IS MOJCIMPOBAHUS W HWCCIEAOBAHUS peaTbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKOro aHajamusa:

UCIOJI30BaTh MPOU3BOIHYIO JIJISl UCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

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

UCIIOJIb30BaTh MPOU3BOJHYIO JUISI HAXOXKACHUS HAWIIYy4YIIEro pEIICHUS B
NPUKIAIHBIX, B TOM 4YHUCJIE COLUMAIBbHO-JKOHOMHYECKHX, 3ajadax, i
OTpeNie]IeHUs] CKOPOCTHM M YCKOpPEHHUs Ipollecca, 3aJaHHOro (opMmysol wiu
rpaduxom;



CBOOOZHO ONEpUpOBaTh TOHATUSAMHU: TEpPBOOOpa3Has, ONpeAeTEHHBIN
UHTETpall, HaXOAWUTh NEePBOOOpa3HbIe 3IEMEHTAPHBIX (PYHKUMA U BBIYUCIATH
uHTerpan no gopmyne Horotona-JleliOnua;

HAXOJUTh IJIOLIA/IN THIOCKUX (GUTYp U 0OBEMBI TEJl C TOMOIIbIO HHTETPaa;

UMETh IMpPEJCTaBIIEHUE O MaTeMaTHYeCKOM MOJAEIUPOBAaHUM Ha TMpUMEpe
cocTaBlieHUs AU PepeHnanbHbIX YpaBHEHHUIA;

pemath MPUKJIaJHbIE 33a7a4id, B TOM YHCJIE COLUAIBHO-IKOHOMUYECKOTO U
¢u3nUecKoro xapakrepa, CpeJCTBAMU MaTeMaTHUYECKOT0 aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumeHoBaHue pa3/iejioB U TeEM
NporpamMmbl

KoanuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTH4eckue
padoTsbI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypcsbl

MHOX€eCTBO IeHCTBUTEILHEIX YHUCEI.
MHorowiensl. PanimoHanbHble ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU

16

Oynknuu v rpaduku. CreneHHast GyHKIUS ¢
IEJTBIM TTOKa3aTeNIeM

10

Apudmerndeckuil KOpeHb N-0i CTENEeHH.
HppanunoHaibHble ypaBHEHUS

ITokazarenbHast pynkius. [TokazaTenbHble
YpaBHEHUS

Jlorapudmuaeckas GyHKIHS.
Jlorapudmuueckue ypaBHEHUS

TpuroHomeTpudecKue BEIPAKEHUS U
YPaBHEHHUS

ITocnenoBarenbHOCTH U MPOTPECCUH

HenpepsiBabie pynkiuu. [IpousBognas

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITIPOIPAMME

68




11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (undposbie)
n/n NPOrpamMmbl Bcero Konrpoaenpie  Ipakriieckue o0pa3oBaTejibHbIE
padoThI padoTsbI pecypeni
| HccnenoBanue GyHKIHN ¢ TOMOIIBIO g |
MIPOU3BOTHOM
2 [lepBooOpazHas 1 UHTETPAT 8 1
3 I'paduku TpurOHOMETPUUECKUX (PYHKITUH. 6 1
TpuronoMeTpuyeckrue HepaBeHCTBA
4 WppanmonanbHble, oKazaTeabHbIE U ; 1
JorapuMuUecKre HepaBeHCTBa
KomruiekcHbie yucia 6 1
HarypanbHbie u 1ienble yncna 5 1
CucreMsbl panoHaTBHBIX, UPPALMOHATBEHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX 7 1
YpaBHEHUI
8 3aza4yu ¢ napameTpamu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL . 0
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 8 0




HOYPOYHOE IINTAHUPOBAHUE
10 KVIACC

Ne i/

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTtpoabHbie
padoThI

IIpakTH4eckue
padoTsbI

Jara
U3ydeHusl

DJIEKTPOHHbBIE
uugposeie
o0pa3oBaTe/ibHbIE

pecypcebl

MHo0kecTBO, onepanuy HaJl MHOKECTBAMH
U ux cBoiicTBa. J{uarpammel Ditnepa-Benna

[IpriMeHeHne TEOPETUKO-MHOKECTBEHHOTO
amnmnapara JJisl pelieHus 3a1a4u

Parmmmonansabie yncina. OOBIKHOBEHHEBIE U
JECATUYHBIE TPOOH, TTPOIICHTHI,
OECKOHEYHBIE TTEPUOANIECKUE APOOH

[Ipumenenue qpoOeit u MPOLEHTOB IS
pELICHHS TPUKIAIHBIX 3a1a4

JleficTBUTENbHBIC YKCia. PanimonanbHbIC U
UppalnroHalIbHbIE Ynciia. ApupMeTHIecKrue
OHepaLII/II/I C IIGI‘/JICTBI/ITGJILHLIMI/I yucjiamMu

Moaynb A€HCTBUTEIBLHOIO YHCIIA U €T0
CBOMCTBa

[TpuGnuxEHHbBIE BHIYMCIICHUS, IPaBUIIa
OKpPYIJICHUS, IIPUKKJIKA U OLICHKA
pe3yJIbTaTa BEIYUCICHAN

OCHOBHBIE MCTOABI pCIICHHUA LCJIbIX U
JIpOOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

MHorowieHsl OT OJHOI EPEMEHHOM.
I[eJIGHI/Ie MHOT'OYJICHA HAa MHOT'OYJICH C




octaTtkoMm. Teopema besy

10

MHorouseHsI ¢ 1eabIMA KO3PhUIIUeHTaMH.
Teopema Buera

11

Pemenue cuctem TMHEHHBIX YpaBHEHUM

12

Marpuiia cucTeMsl JIMHEWHBIX YPaBHEHU.
Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

13

Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUYECKHI CMBICII U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

14

[TpuMmeHeHue onpeaenuTeNs Ui pelieHus
CHCTEMBbI JINHEMHBIX YPaBHEHUI

15

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHENHBIX YPAaBHEHUI

16

KonTtponsHas pabora: "PanmonanbHble
ypaBHEHUs U HepaBeHCTBA. CrucTeMbl
JMHENHBIX YpaBHEHUN"

17

DyHKIHUS, CTIOCOOBI 3a/1aHUs (PYHKITUH.
B3aunmuo o6parnbie pynkiun. Kommosumms

byHKIII

18

I'padux dyakmmm. DnemMeHTapHbIS
npeoOpa3zoBanus TpaduKoB QyHKIIUHA

19

O06uacTh onpeaeneHus] 1 MHOXKECTBO
3HayeHu pynkunu. Hynu ¢pynkuumu.
[TpoMeXyTKH 3HAKOITOCTOSIHCTBA

20

YérHble 1 HeUETHBIE (DYHKIINU.
[lepuonnyeckue pynkuuu. [Ipomexyrku




MOHOTOHHOCTH (DYHKIHH

MakcuMyMbl 1 MUHUMYMBI (DYHKITHH.

21 Haubosbiiee u HanMeHbllIee 3HAYCHUE
(GYyHKIMU Ha TPOMEKYTKE

29 Jlunelinas, kBagpaTudHas U JpOOHO-
nuHenHas QyHKIIu

’3 DJIeMEHTapHOE HCCIIeJOBAaHUE U
MOCTpOoeHre TPaPuKOB ATUX (YHKITANA

" Crenens ¢ 1enbIM NokaszarenaeM. buaom
Hsrorona

’5 CrenenHast GyHKIUS C HATypaIbHBIM U
1eJIbIM Moka3ateseM. E€ cBoiicTBa u rpaduk

-6 KonTtponbnas padora: "CrenenHast
¢ynkuus. E€ coiicTBa u rpapux”

57 Apudmernueckuii KOpeHb HaTypaTbHOU
CTEIIEHU U €ro CBOMCTBA

-8 [IpeoOpa3zoBaHms YUCIOBBIX BHIPAKEHUH,
CoJIeprKalIiX CTENEHH U KOPHU
Wppannonanbubie ypaBHeHHs. OCHOBHbIE

29 METOAbI PEIICHUS NPpPpALlMOHATIbHBIX
ypaBHEHUU

30 PaBHOCHIIbHBIE TTEPEXO/IbI B PELICHUN
UPPALMOHATIBHBIX YPaBHEHUN
CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU

31 KaK (yHKIIMH OOpaTHOW CTENEHH C
HaTypaJIbHBIM IOKa3aTelleM

- Kontponbnas padota: "CBoiicTBa u rpadux

KOpHsI n-0M cTeneHu. MppalmoHaabHbie




ypaBHEHHUA"

CrenieHb ¢ palrOHAJIBHBIM IIOKA3aTCJIEM U

33 N .
e€ CBOICTBA

34 [ToxazarenbHast pyHKLMSI, €€ CBOWCTBA U
rpaduk

35 Hcnonp3oBanue rpaduka GyHKIMM 115
pELIECHNS YpaBHEHUI
ITokazarenbHble ypaBHEeHUsI. OCHOBHbIE

36 METOMIBI PEIICHUS TOKAa3aTEIbLHBIX
ypaBHEHUU

37 Kontponbras padota: "[lokazarenpHas
¢yukuus. [TokasarenbHble ypaBHeHUS"

38 Jlorapudm umncna. CoiicTBa Jorapudpma

39 JlecsiTuuHbIe ¥ HATypaJIbHbIE JIOTapU(PMBI

40 [IpeobpazoBanue BEIpaKEHHA, COAEPIKALIIX
Jorapudmbl
Jlorapugmuueckas pyHKIus, €€ CBOWCTBA U

41 rpa¢uk. Mcnons3oBanue rpapuka GyHKIUU
JUISL peLLEHUs] YPABHEHUN
Jlorapudpmuueckue ypaBHeHusi. OCHOBHBIE

42 METO/IbI PelIeHuUs JorapuPMUIECKUX
ypaBHEHUU

43 PaBHOCHIIBHBIE ITEPEXO/IBI B pELICHUN
JorapupMUUECKUX ypaBHEHUI

a4 KonTtponshast pabdora: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmuueckue ypaBaenus"

45 CuHyc, KOCUHYC, TAHT€HC U KOTaHI'€HC

YHCIIOBOT'O ApTyMEHTA




ApKCUHYC, apKKOCUHYC U apKTaHI€HC

40 YHUCJIOBOTO ApryMEHTa
TpuronomeTrpuueckas OKpyKHOCTb,

47 OIpeCICHNE TPUTOHOMETPHUUCCKHUX
(GyHKLUI YHUCIOBOTO apryMeHTa

48 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

49 [IpeobpazoBanue TPUrOHOMETPHUUECKUX
BBIPAXKEHUMN

50 PemieHne TpUroHOMETPUYECKUX YPAaBHEHUU
KoHntposbhas padoTa:

51 "TpUroHOMETPUYECKHUE BBIPAKEHUS 1
TPUTOHOMETPUYECKUE ypaBHEHUS"
[TocnenoBaTreabHOCTH, CIOCOOBI 3aJaHUS

52 [IOCJIeI0OBATEIbHOCTEN. MeTox
MaTeMaTU4eCKOW NHIYKLIUN
MoOHOTOHHBIE U OTpaHUYECHHbBIE

53 MocJaea0BaTeNbHOCTH. McTopHs aHanusa
0ECKOHEUHO MaJIbIX

54 Apudmerrdeckast Iporpeccus.
I'eomeTrpuueckas nporpeccust
beckoneuyHo yObIBaroIias reoMeTpruiecKast

55 nporpeccusi. Cymma O€CKOHEYHO
yOBIBAIOIIEH T€OMETPUIECKOMN MPOrPEeCCUn

sg JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIA POCT.
Yucno e. @opmyna CI0KHBIX TPOLIEHTOB

57 Hcnonbs30BaHKe MPOrpeccuu JUisl peleHus
peaJIbHBIX 3a/1a4 MPUKIIAJHOTO XapaKTepa

58 KontposbHas padoTa:




"ITocnenoBarenbHOCTH U Mporpeccun”

59 HenpepsiBHbIe (DyHKITNN U UX CBOMCTBA 1
Touka pa3pbeiBa. ACUMITOTHI TpaUKOB

60 byakuumii. CBolicTBa QyHKITHI 1
HENPEPBIBHBIX HA OTPE3Ke

61 Meroa UHTEpBAJIOB ISl pELLICHUS )
HEPaBEHCTB

6 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX |
GyHKIMH 715 pereHust 3a1a4

63 [TepBast 1 BTOpas NpOU3BOAHBIC (DYHKIIHH 1
Ornpezernenne, reOMETPUYECKUM CMBICTT

64 IIPOU3BOJHON. Y paBHEHHE KacaTeIbHOU K 1
rpaduKy QyHKIHH
[Tpon3BoHBIEC dTIEMEHTAPHBIX (DYHKITHIA.

65 [Ipou3BoHas CyMMBbI, IPOU3BEACHHUS, 1
YaCTHOTO ¥ KOMIO3HUIINH (DYHKITUH

66 Kontponbras padota: "[IponsBognas” 1

67 HOBTOPGHI/IG, 00001IIeHNE, CHCTEMATH3AIINS |
3HAHUMH.

68 HroroBast koHTpOIbHAs paboTa 1

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KosnuyecTBo yacos DJIeKTPOHHbIE
Ne ni/m Tema ypoka Konrpoabuble IIpakTuyeckue Aara undposkie
Bcero U3Y4YEeHUsS
padoTsI padoTbI o0pa3oBaTte/ibHbIE
pecypcsl
IIpuMeHeHne nponu3BOIHON K
1 UCCIICIOBAHHIO (PYHKIIMI HA MOHOTOHHOCTh 1
U DKCTPEMYMBI
[IprmeHeHnune nporu3BOJHON K
2 HCCIIe0BaHMI0 (DYHKIIMI HA MOHOTOHHOCTD 1
U DKCTPEMYMBI
Haxoxnenne HanOombIIero u
3 HaWMEHBIIIETO 3HAYEHUSI HETPEPHIBHOM 1
(GYHKIIMH Ha OTpe3Ke
[Ipumenenne npou3BOIHON IS
4 HAXOX/ICHUS HAWTYYILEero pemeHus B 1
MPUKIIAIHBIX 3a7ja4ax
[Ipumenenne npou3BOIHON IS
s OmpeieNICHUsI CKOPOCTH U YCKOPEHUS 1
mporiecca, 3aIaHHoT0 GOPMYIION UITH
rpagukoM
6 Komnosunus ¢pyHkunit 1
; ['eomeTpuyeckre 0Opa3bl ypaBHEHU Ha |
KOOPJMHATHOM TIOCKOCTH
g KonTtponsHas pabdota: "Mccnenoanue 1 |
(GyHKUIUH C TOMOIIBIO TPOU3BOIHON"
9 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO |
epBOOOPA3HBIX




IlepBooOpa3HbIe IeMEHTAPHBIX (PYHKITHIA.

10 [TpaBuiia Hax0XkA€HUS IEPBOOOPA3HBIX

1 HNurerpai. I'eoMeTpudeckuii CMbICT
UHTETpaia

1 Boruncnenue onpeneiaéHHOro HHTErpania mno
dbopmyne Herotona-Jleitoaura

13 [IpumeHeHre nHTErpana st HaX 0K ICHUS
00BEMOB r€OMETPUUECKHX TEJ

1 [Tpumeps! pemennii nudepeHInanTbHbIX
ypaBHEHHA
MaremaTtnueckoe MOJEIUPOBaHHE

15 PeaIbHBIX MIPOLECCOB C TOMOIILIO
nudepeHIATbHBIX YpaBHEHUN

16 KonTtponsHas padora: "[lepBooOpazHas u
uHrerpan"

17 TpuronomeTrpuueckue QyHKIH, UX
CBOWCTBA U rpaduKu

18 Tpuronomerpuueckue GyHKIINH, UX
CBOMCTBA U Tpaduku
OT60p KOpHEH TPUTOHOMETPUIECKHIX

19 YpaBHEHUH € TIOMOUIBIO
TPUTOHOMETPHUECKOH OKPY>KHOCTH

20 Pemienne TpuroHOMeTprUYECKUX
HEPaBEHCTB

)1 Pemenne TpuroHomMeTpruuecKux
HEPABEHCTB

. Kontponbnas padota: "I'paduku

TPUTOHOMETPUUECKUX (PYHKIIHH.




TpuronomeTpuyeckrue HepaBeHCTBa'

OcCHOBHBIC MCTOABI pCIICHUA

23 [IOKa3aTEJIbHBIX HEPABEHCTB

” OCHOBHBIE METO/IbI PELIECHHUS
Jorapu(pMUUECKUX HEPABEHCTB

,5 OcHOBHBIE METO/IBI PELLICHUS
UPPALMOHAIILHBIX HEPABEHCTB

26 ['padmyeckue MeToAbI petIeHus
UPPALMOHAIIBHBIX YPABHEHUN

”7 ['padmyeckue MeToAbI pelIeHus
JorapupMUUECKUX ypaBHEHUI
I'paduueckue MeTo bl peneHus

28 NOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
ypaBHEHUU
KonTtponsnas padora: "UpparoHanbHeie,

29 NoKa3aTesbHbIE U JJorapudMudeckue
HepaBeHCTBA"
KomrmiekcHbie uncna. Anredpandeckas u

30 TPUTOHOMETpHUYECKast (POPMBI 3amTUCH
KOMILJIEKCHOT'O YHCiIa

31 Apudmerndeckue oneparuu ¢
KOMILIEKCHBIMH YHCIIaMU

2 N3o06paskeHne KOMIUIEKCHBIX YMCeN Ha
KOOPAMHATHOW INIOCKOCTH

33 ®opmyna Myaspa. KopHu n-oii cTernenu u3
KOMILJIEKCHOTO YHCia

14 [IpuMeHeHre KOMIUIEKCHBIX YU CEIT JIst

petieHus GpU3nUIeckux U reOMETPUIECKUX




3aaad

KonTtponbnas padota: "KomriekcHbie

35 R
yucia

36 Harypanbhbie u 1enbie yncia
[IpumeHeHne NpU3HAKOB IEITMMOCTH LETBIX

37 yucen. [IpuMeHeHne nprusHakoB
nenumoct nenbix yucen: HO u HOK

38 [IpuMeHeHne NpU3HAKOB ASIIUMOCTHU LEIbIX
YHUCEII: OCTATKHU 110 MOYJIIO
[IpuMeHeHre NpU3HAKOB ASIIUMOCTHU LEIbIX

39 yycell: anroput™ EBKnmnaa aJist pemeHus
3a/1a4 B LIENBIX YUCIIaX

40 KonTtponsHas padota: "Teopust neibix
yucen"
CucreMa 1 COBOKYITHOCTb YpaBHEHUH.

41 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBHUS

42 OCHOBHBIE METO/IBI PELICHHS CUCTEM U
COBOKYITHOCTEH palMOHAJIbHBIX YPABHEHHI
OCHOBHBIE METOJIbI PEILICHUS CUCTEM U

43 COBOKYITHOCTEHN UppamoOHaIbHbIX
ypaBHEHUU

a4 OCHOBHBIE METOJIbI PEIICHUS CUCTEM U
COBOKYITHOCTEM IOKAa3aTEIbHbIX YPABHEHUN
OCHOBHBIE METO/IBI PELLICHHS CUCTEM U

45 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUU

46 [IprMeHeHrne CUCTEM K PEIICHUIO




MaTeMaTUYeCKHX 3a/1a4 U 3aj]1a4 U3
pa3IUYHBIX 00JIaCTEeH HAYKU U PEaTbHOM
YKU3HU, UHTEPIIPETalns MOJTy4eHHBIX
pe3yNbTaToB

KonTtponsHas padora: "Cucremsl
PaIMOHANILHBIX, HPPAIIMOHATBHBIX

7 MOKa3aTeNbHBIX U JOrapu(PMUIECKUX
ypaBHEHUI"

48 PanuonaneHbie ypaBHEHUS € MTapaMeTpamMu

49 PannonanbHbie HEpaBEHCTBA C
rmapaMeTpamu

50 PanmonaneHbIe cHUCTEMBI C MapamMeTpaMu

c1 HppanroHanbHble ypaBHEHMS, HEPABEHCTBA
¢ mapaMeTpamu

52 NppanyoHanbHble CUCTEMBI C TapaMeTpaMu

c3 IToka3aTenbHblEe ypaBHEHMS, HEPABEHCTBA C
rnapameTpamu

54 [TokazaTenbHbIE CUCTEMBI C TApAMETPaMHU

55 Jlorapugmuueckue ypaBHEHHUS,
HEpaBEHCTBa ¢ apameTpaMu

56 Jlorapudmudeckue CUCTEMBI ¢
rnapameTpamu

57 TpuroHomerprueckue ypaBHEHHS C
rmapaMeTpamu

cg TpUroHOMETPUYECKUE HEPABEHCTBA C
rapaMmeTpamu

59 TpUroHoMeTpHUYECKUE CUCTEMBI C

napaMeTpamu




60

[Toctpoenue u uccinenoBaHue
MaTeMaTUYECKUX MOJIENeN peaTbHbIX
CUTYallUil C TOMOIIBIO YPAaBHEHUH C
napaMeTpamu

61

[Toctpoenue u uccnenoBaHue
MAaTEMAaTUYCCKUX MOI[CJ'IGI\/'I peaJII:HBIX
CUTYallUi C TOMOIIBIO CUCTEM YPABHEHHI C
napamMeTpamMu

62

[Toctpoenue u uccinenoBaHue
MaTEMaTUYECKUX MOJENIEN PeaIbHBIX
CUTYyalUH C IIOMOLIBIO CUCTEM YPaBHEHUH C
napaMeTpamu

63

KonTtponbHas pabdora: "3anaun ¢
napamerpamu”

64

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHui: "YpaBHeHus. CUCTEMBI
ypaBHEHUI"

65

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHui: "HepaBencrna"

66

[ToBTOpenue, 06001IeHNE, CCTEeMAaTH3aIUs
3HaHui: "lIponsBogHas u e€ npuMeHeHue"

67

[ToBTOpEeHHE, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHui: "MHTEerpan u ero npumenenue"

68

[ToBTOpEeHHE, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHui: "OyHKIUn"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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