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MNOACHUTEJBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hOpMHUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBIJIaJIeBalOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (OopMyiHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallh3a 3aKjIa/IbIBaeT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKH, XUMHUHU, OHUOJIOTHUH,
MMOHMMAaHUS OCHOBHBIX TCHICHIIMHA Pa3BUTHUS SKOHOMUKHU U OOIIECTBEHHOM KU3HHU,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiaJieHHe aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMHU alreOpbl M MaTeMaTHYEeCKOr0 aHaliu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO WHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTHUUECKOE MBIIIICHHE.

B xone u3ydyeHusi yuyeObHOro Kypca «Ajnrebpa v Havajla MaTeMaTH4YeCKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
WHTEPIpPETAllUd  TIOJYYCHHBIX  pEIIeHWH, 3HAKOMATCS €  MpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSMHU U UX aBTOPaMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepual, CHOCOOCTBYIOLIUN
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
NEeATEeILHOCTH, TpeOyIomed MPOJAOIKUTEIBbHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATEIbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 32 MOJIyYeHHBINA pe3yJIbTaT.

B ocHoBe MeToaunku oOydeHust anreOpe U HayajiaMm MaTeMaTUYeCcKOoro aHaun3a
JICKUT EATCTHOCTHBINA MIPUHITUT OO yICHHUS.

B cTpykType yuebHOTO Kypca «Anredpa 1 Hadajia MaTeMaTHIECKOTO aHATTN3a»
BBIJIEJICHB  CIEAYIOLIUE COJAEp)KaTeIbHO-MeToAnYeckue JuHuM: «Yucna u
BbIYMCIICHUS», «DYyHKIIMU U rpaduku», «YpaBHEHHUs U HepaBeHCTBa», «Hauaina
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE
COZIePKATEIIbHO-METOIMUECKUE JIMHUM HW3YYalOTCSd Ha TPOTSHKEHUM JBYX JIET



00y4yeHHs Ha YPOBHE CpPEIHEro 001ero oopa3oBaHusl, ECTECTBEHHO JOMOIHSS APYyT
Jpyra ¥ MOCTENEHHO HACHIIasCh HOBBIMU TEMaMU U pasaenaMu. J{aHHbIN yueOHbIi
KypC SBJISI€TCS WHTEIPATHBHBIM, IOCKOJIbKY OOBEOUHSET B celde coaepaHue
HECKOJIbKMX MaTeMaTHYeCKMX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTU4YECKUI aHAJIN3, TEOPUS MHOXKECTB, MaTEMAaTHUYECKasi JIOruKa u npyrue. [1o
Mepe TOTo Kak oOydarolecs OBJa/leBaloT BcE Ooiee MIMPOKUM MaTeMAaTHYECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTb MAaTEMAaTUYECKYyI0 MOJCIb PEAIbHOW CHUTYyallud, INPUMEHATH 3HaHUS,
IOJlyYEHHBbIE MpPU H3YYEHUM Y4eOHOro Kypca, JUisl pELIEHHs CaMOCTOSATEIbHO
c(opMyJIMPOBAHHON MaTeMAaTUYECKOW 3a/ayu, a 3aTEM HMHTEPIPETUPOBATH CBOU
OTBET.

CopepxarenpbHO-MeTOAUMYECKas JMHUA «YUHuCina ¥ BBIYMCICHHS» 3aBEpLIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aTo Ha ypOBHE OCHOBHOIO 0011ero oopasosanus. Ha ypoBHe cpeanero oOuiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOIIMX B CE€0s MCIOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu YHUCla, YMEHUE JenaTb NPUKUAKY, BBIIOJIHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIC BBIpAXXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCs MHOYKECTBAa HaTypajibHbIX, ILEJbIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YKCENT  JIONOJHAIOTCS  MHOKECTBOM
KOMIIEKCHBIX 4Hnceld. B  KakaoM M3 3THX MHOXECTB pPacCMAaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUYecKue 3aJadd M OIEepaluu: JeJIeHHE Haledo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXECTBE LEJbIX 4YHUCEN, O0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPAIMOHATBHBIX YKCel, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCElL.
bnarogapss mocienoBaTelbHOMY pPacCIIMPEHUIO0 Kpyra HCIHOJBb3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSMM HX NPUMEHEHUS I PELICHUs PAa3IUYHbIX 3a/1a4
dbopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATeMAaTUKU KaK Hayku U €€ pojiH B
IOCTPOECHNUU MOJIEIEW PEAJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHuE U
KOHKpETU3aIHSI.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTSKEHUU BCErO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHUs, MOCKOJIBbKY B KaXKJOM
pasznene IIporpamMMbl IpPEeLyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3axad. B
pesynbraTte OoOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOJAMH  PELICHMS
pallMOHANbHBIX, HPPALMOHANBHBIX, TOKA3aTeNbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
coepxkalux mapaMerpsl. lloydeHHbIE yMEHHsS IIMPOKO HCIOJIB3YIOTCA MpPH
UCCIIeIOBaHUM (PYHKIUI C MOMOIIBIO MMPOU3BOJHOM, MPU PEIIEHUHN MPHUKIAIHBIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJEHUE HAaMOOJbIINX U HAUMEHBIIUX 3HAYEHUN (PYHKIUU.



Jlannast copep:karenbHas JTMHUS BKIIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€Ttel 1o  (opmynam, mpeoOpa3oBaHus  PaLUOHAIBHBIX,
UPPALHMOHAIBHBIX W TPUTOHOMETPUYECKHUX BBIPAKEHHUI, a TAaKXE BBIPAKEHUH,
coJlepKallluX cTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anredpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAKTHOTO
MBIIUICHUST 00yJarommxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCykKICHUH,
paboThl C CHMBOJIBHBIMH (OopMamu, TMPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HAIJISIIHO JIGMOHCTPUPYET CBOM BO3ZMOXHOCTH KakK S3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYecKass JUHUS «DYHKIUH U TpaduKu» TECHO
NEpeIuIeTaeTCsd C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHOoH,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLNM, UX CBOICTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKUMN N7l pelIeHUs 3aa4 U3 APYIHX y4eOHBIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHMA M HepaBeHCTB. [lpum 3TOM OosbllloE BHUMaHUE
yaensercs GOPpMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpPMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYMHAMU, HCCIENOBATh TOJy4YCHHbIE (GYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIpHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, IO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMYMHAMH B Pa3IUUHON
dbopme: aHATUTHYECKOM, Tpaduyeckoii U ciioBecHOW. Ero nzyuenue crocooCcTByeT
Pa3BUTHIO AJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K O0O0OOIIEHHI0 U
KOHKPETH3al1MH, UCTI0JIb30BAHUIO aHATIOTHH.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYLIECTBEHHO PAaCIIUPHUTh KPYT KaK MaTeMaTHUYECKHX, TaK U MPHUKJIAJHBIX 3aj]ad,
JOCTYIHBIX OOYyYarOIIMMCS, TaK KaK y HHUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (YHKIMMA, OMPEAeNsaTh WX HauOOJIbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYUCIATH MUIOMAAu (GuUryp u oO0bEMBI T€, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpoleccoB. JlaHHas coaep)karelibHas JHMHHUS OTKPBIBAET HOBbBIE
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJEeNel pealbHbIX CUTyaluH,
MIO3BOJISIET HAXOIUTh HAWJTyYIlIEe PELIEHUE B IPUKJIAIHBIX, B TOM YHCIIE COLUATIBHO-
HDKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAMHM MaTEMaTHYECKOIO aHaJIN3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTMYECKOTO U KPEaTUBHOTO
MBIILJICHUS, (OPMUPOBAHUIO YMEHHMHM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yUaronyecs y3HatoT O BBIJAIOLINXCS
pe3ynbTaTtax, MOJYyYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKA KaK HAayKW, U 00 HX
aBTOpax.



CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHKO-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
U TpejiaraloT HauOoJiee YHUBEPCAJIbHBIM SI3bIK, OOBEIMHSIONIMI BCE pa3Jiesibl
MaTeMaTUKU M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
TUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €0 JJIsi BHIPAKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTE€MaTUKU KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE ONPEIETEHHBIM
IpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJIEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHMS, KOTOPBIC IMPU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara airedopbl u
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa3eioB MPOTPAMMBI, TOCKOJIbKY BECh MaTepHall
y49eOHOTO Kypca IIMPOKO HCIIONB3YETCs I pelieHus MPUKIaaHbIX 3amad. [Ipu
pElIEHUN  pEabHBIX  NPAKTUYECKUX  3aj7ad  oOydaroniuecss  pa3BUBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHI0, 0000IaTh ©W  KOHKPETHU3MPOBATH  IPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHu3yeTcs B Ipollecce U3y4eHHs BceX TeM y4eOHOTo Kypca «Anredpa u Hayana
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3yuenue yueOHOro Kypca «AnreOpa M Hadajga MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCATUYHBIC APOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepar ¢ JCUCTBUTCIBHBIMH  YHCIaMHd.  Momyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenr ¢ menbpIM  mnokaszareneM. bmaom Hrerorona. MHcmonb3oBanme
noAXo el (GopMbl 3aMUCH JEHCTBUTEIBHBIX YUCEI JIS PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa mnorapupma. J[leciTuuHble W HaTypalbHbIC
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHNS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHUS W YpaBHEHMS-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3sy. MHorousieHsI ¢ 1iesibiMu KO3 puuueHTaMu.
Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHust
UppalMoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpazoBanHue BhIpaKEHH, COACPIKANTUX JTOTAapU(MBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cuctem JIMHEWHBIX ypaBHEHHMW. Marpuna CHUCTEMBbI JMHEWHBIX
ypaBHeHUl. OnpenenuTenb MaTPUILbI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAgHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccinenoBanue NOCTPOCHHOW MOAENH € TOMOIIBIO MaTPUIL
Y OIIPENICIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYEeCKUX 3aja4 U 33/1a4 U3 Pa3IMYHbIX 00JacTel HAYKU U peaibHOM KU3HU.

DyHKUMH U TPaPUKH

Oynkuusa, crnocoOsl 3amanus ¢GyHKIUH. B3anmHO oOpaTHBIe (QYHKIHU.
Komnosumuss ¢ynkuuidt. I'padux QyHkmmmn. DiaemeHTapHbIe NpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HaKonocTossHCTBA. YETHBIE U HeuéTHbIe QyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCIJIEJOBAaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. ColicTBa U rpaduk KOpHs N-0i CTENEHU KaK GyHKIMUK OOpaTHOM CTENEHU
C HaTypaJIbHBIM [T0KA3aTEJIEM.

[ToxazarenbHast u Jorapupmuueckass (GyHKIUH, UX CBONCTBA W TpaduUKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIICHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana maremMaTH4eckoro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTUYeCKOM MHAYKIUH. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIEA0BATEIILHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMUECKOTO aHalli3a KakK aHaiu3a OEeCKOHEYHO
MalbIX.

Apudmerrueckas ¥ reoMeTpuUecKas Mporpeccuu. beckoneuHo yObIBaroias
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH TeOMETpUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucio €. @opmyiia CIOKHBIX
npoLeHTOB. Mcnonb30BaHWE MPOTPEecCUU Uil PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapakTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMU. Onpenenenrue, reOMeTpUIECKuil U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoXecTBO, onepanvy HaJ MHOXKECTBAMM M MX CBOMCTBA. Jlmarpammsl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:to, anropurma EBkinaa juist permenus
3a/1a4 B LIEJIBIX YUCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOop  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELIEHUIO0 MaTEMAaTUYECKUX
3a]a4 1 33/1a4 U3 Pa3IMYHbIX 00JIacTeil HAYKU U peanbHOM KU3HU, HHTEPIPETAIUs
IIOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pelleHUs] YpaBHEHHM W HepaBeHCTB. I 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Havana MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboapuIero 1 HAMMEHbILIEr0 3HAYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, JUIs OINPENEIICHHMs CKOPOCTH U YCKOPEHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

WuTerpain. ['eomeTpuuecKkuil cMbICI HHTETpasia. Beraucinenue onpenesa€éHHoro
uHTerpana no gpopmyne Hetotona-Jleionuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00yJaOIIEerocs Kak akTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBAaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYp
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJIBHBIMU HWHCTUTYTaMHU B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, pELICHU, pacCy>KJIE€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE TMUTAHHUE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYIOJIIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeIOBEUECKOM ACATEILHOCTH, ITANOB €€ pa3BUTHS U 3HAUUMOCTHU
JUISL pa3BUTHUS IUBUJIM3ALIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJbTYpOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEeMaTUUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeIeIICHHUs TIOHATUH, YCTaHABINBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(UKAIIUH,
OCHOBAHUS JiJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIOJACHUSAX W YTBEPXKICHHIX, MpeajiaraTb KPUTESPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUIM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HANOOJIee OAXO NN C YUETOM CaMOCTOSATEIIHLHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBIICHUSIMU, TPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POrHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TaKKe BBIIBUTATDH
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIUIO PA3TUIHBIX BUIOB U POPM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb MOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh Pa3jIM4YMe€ M CXOJCTBO IMO3ULIMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW MH(OPMALIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3aJ1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTHUKEHUSI Pe3ysIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenessTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PA0OTHI U KOOPIMHUPOBATh
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh Ka4E€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM y4aCTHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy ob0yuenuss B 10 kjacce 0OydarOIIMICAd TOJYYUT CICAYIOIIHNE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTU3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: pPAIMOHATBLHOE YHUCIO0, OECKOHEYHAas
nepuoguyeckas JIpoOb, TPOIEHTHI, HUPPAIMOHATLHOE YHUCIO0, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSITh PUOTNKEHHBIC BEIYMCIICHUS, IPABUIIA OKPYTJICHUS, IPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apU(PMETHUECKUNA KOPEHb HATypajbHOU
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

cBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHTE€HC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHUS-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH C UEIbIMH KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, TPUMEHSTH JCIICHHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m teopemy Buera mis
penieHus 3a1ay;

CBOOOZIHO ONEpUPOBATh MOHATUSAMU: CHCTEMA JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOICTBA ONpenenauTess 2 X 2 Juisl BBIYMCICHUS €ro 3HAYeHUs,
OPUMEHATh ONPEAEHUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH NOJIYUCHHBINA PE3YIIbTAT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
pPalMOHAIBHBIM IIOKA3aTeEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BbIPAXKECHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPHUUECKUX BBIPAXKECHMI];

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPaBHEHMs, HEpPAaBEHCTBA II0 YCIOBHMIO 3aJadd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe00pa3oBaHus rpaduKoB QPyHKIINIA;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NEepPUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH ()YHKUHU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpauk KOpHs N-Oi cTeneHW Kak (yHKUHH OOpaTHOW CTENEeHH C
HATypaJbHbIM I10Ka3aTeJIEM;

ONEpPUPOBATh MOHATUSAMU: JIMHEHMHAs, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: IOKa3aTesNbHAas M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIOJB30BaTh Tpaduku GYHKUUNA IS UCCIECNOBAHUS TMPOLIECCOB U
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana MmaTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHdecKass U TeoOMeTpUuyYecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIN POCT, (hOpMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUSMHU: MOCIEI0BATEIbHOCTD, CIIOCOOBI 3a/1aHUs
NOCJIEOBATENBHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHMMATh OCHOBBI 3apOKACHHsS MAaTeMaTHYECKOrO0 aHajau3a Kak aHaiau3a
OECKOHEYHO MaJbIX;

CBOOOTHO ONEPUPOBATH MOHATUSMU: HEMPEPHIBHBIE PYHKIIUHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky QyHKIUH;

BBIYKCIIATh NTPOU3BOJAHBIE CYMMBbI, IPOU3BEACHUS, YACTHOTO U KOMITO3HIIMH
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
peuieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATh MOHATHSIMHU: MHOXECTBO, OIEpaluud  Haj
MHOKECTBaAMU;

UCITI0JIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUisl ONIMCAHUSI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OINEPUPOBATH MOHSATUSAMH: OIPEACIICHUE, TEOpEeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMAaTUYECKOIO OOBEKTA, 10KA3aTEIbCTBO, PABHOCHIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOywenus B 11 kiacce oOydaromuiicss MHOJYYUT CIEIyIOIINE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeEMaTUYECKOr0 aHaIUu3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSMU: HATYPAJIBLHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATypaJbHBIX U LIEJIBIX YHMCEJI, UCIOJb30BATh MPU3HAKU JIEITUMOCTH LIEJIBbIX YHCET,
HOJ/l m HOK HarypanbHBIX 4yucen Mg pelieHus 3aAad, MPUMEHSTh alrOpUTM
EBknupa;

CBOOOJHO ONEpPUPOBATH IMOHATUEM OCTaTKa MO MOAYJIO, 3alKChIBATH
HaTypaJbHbIE YNCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CHCTEMAX CUHMCIICHHUS;

CBOOO/IHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckod u
TPUTOHOMETPpHUUYECKOU (hOpMe, BBIMOJIHATh apU(PMETHUECKUE ONEepaluu ¢ HUIMU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX TIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIMHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIMOHATBHBIX, MOKA3aTEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

perarb palroOHaJIbHbIE, UppaloHalIbHBbIE, MOKa3aTelIbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coJiep>Kalle MOAYJIU U NapaMeTphl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJICIUPOBATh peajbHbIe CUTyallMd Ha S3bIKE alreOpbl, COCTaBISAThH
BBIPDAKECHHUS, YPAaBHEHHUS, HEPABEHCTBA U HX CHCTEMBbI MO YCIOBUIO 33/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MOJTYUCHHBIN pe3yJIbTar.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTApPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIUHATHOU
MJI0CKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHITh GYHKIUU JI1 MOJEIMPOBAHUS W MCCIEAOBAHUSA pPeaTbHbBIX
MPOLIECCOB.

Havana maTteMaTH4ecKOro aHajmsa:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
U SKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO IS HAXOXKACHUS HAWIY4IllEero pEHICHUs B
MPUKIIAJIHBIX, B TOM YHCJIE COMAIbHO-3KOHOMHYECKHUX, 3a7a4ax, 1Jisl ONpeaeIeHUs
CKOPOCTHU U YCKOPEHHUS TpoIiecca, 3aaHHOro GopMyIioi uin rpadukoM;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTApHbIX (YHKUMNA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MpUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COLUATbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Kontpoaeneie — IpaxTiieckue o0pa3oBaTte/ibHbIE
padoThI padoTshI pecypesI
MHOXECTBO 1€MCTBUTEIIBHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIBIM I10Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkmms. [TokazarenpHbIC 10 1
ypaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuronomeTpuueckue BIpaXKEHUS U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10
HenpepsiBable pynkiuu. [IponszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrpoabnbie  Ipakritieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas u HHTETpAI 12 1
3 I'paduiku TpUrOHOMETPUUECKUX (PYHKITHIMA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HEPaBeHCTBA
KomriekcHbie ncia 10
HatypanbHble u 1ienbie uncna 10
CucTeMBbl paroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUEcKux 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tewa ypoka Bcero Kontpoausie  Ipakrueckue u3y4eHuss  o0pasoBaTe/bHbIC
padoThI padoThI pecypenr
1 MHOXecTBO, Olepauuu HajJ MHOKECTBAMHU 1
U UX CBOICTBA
2 Juarpammsbl Diinepa-Benna 1
[IpuMeHeHne TeopeTUKO-
3 MHO>KECTBEHHOT0 arnmapara Jiisl pelieHus 1
3a1a4
Panmonaneubie yncia. OObIKHOBEHHBIE U
4 JeCATUYHBIE ApOOH, IPOLIEHTEHI, 1
OeCKOHEUHBIE TIEPUOUUECKUE IPOOH
5 [Tpumenenue apoGeil ¥ NPOLEHTOB ISt 1
pelieHus: NpUKIaAHbIX 3a7a4
5 [Ipumenenue apobeii 1 IPOLEHTOB IS 1
pelIeHns MPUKIAIHBIX 3a7a4
5 JelictButensHble yncna. PanonanbHbie U 1
UppalMOHAJIbHBIE YKCIIa
Parmonanbhble uncia. OObIKHOBEHHBIE U
8 JeCSITHUHBIE TPOOH, IPOLIEHTHI, 1
OeCcKOHEeUHbIe MIEPUOUUECKUE IpOOH
9 ApudmeTrrueckue ornepanum ¢ 1

JIeCTBUTEIIbHBIMU YN CIaMHU




10

Mopnynp AEMCTBUTEIBHOTO YHUCIIA U €r0
CBOICTBA

11

12

13

[TpuGnuxEHHbIE BEIYUCIICHUS, TPABUIIA
OKPYIJICHMS, IPUKUKA U OLICHKA
pe3yJibTaTa BBIYMCIEHUN

OCHOBHBIE METObI PELICHUS LENIbIX U
JIPpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

OcCHOBHBIE METOBI PELICHUS LENbIX U

JIPOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS LETBIX U
JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

15

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOro4JIeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

17

MHoOrousneHs! ¢ LHeIbIMH
koa¢ppunuentamu. Teopema Buera

Pemenue cucrem JIMHENHBIX ypaBHEHUI

18

19

20

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

Marpuia cucTeMbl JINHEWHBIX YPaBHEHUM.

Onpenenurens MaTpULBI 2X2, €r0
F€OMETPUUYECKHI CMBICI U CBOICTBA;
BBIUHCIIEHHUE €TI0 3HAYECHUS

Onpexnenurens MaTPUIBI 2X2, €T0
F€OMETPUUYECKHUI CMBICT U CBOICTBA;
BBIUHCIIEHUE €T0 3HAUECHUS




21

[Ipumenenue onpeaenuTens A perieHus
CHUCTEMbI JINHEHHBIX YpaBHEHU

22

23

Pemrenne npukiiagHbIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

Pemenue npukiaaHbIX 3aa4 ¢ HOMOIIbIO
CHUCTEMbI JINHEHHBIX YpaBHEHUI

24

OyHKIHS, CIOCOOBI 3aJaHus (PYHKITHH.
B3anMHo oOpaTHbIC PyHKITUH.
Kommnosurus ¢yHkimit

25

KonTponbHas padbora: "PannonanbHble
ypaBHEHHsI 1 HepaBeHCTBA. CUCTEMBI
JMHENHBIX YypaBHEHUH"

26

27

I'paduk pynkumuu. dnemMeHTapHbIC
npeoOpa3oBanus TpapuKoB QyHKIHNA
OOacTp onpeaeneHus 1 MHOXKECTBO
3HaueHuil pynkuuu. Hynu ¢pyHkumm.
ITpomexyTKH 3HaK MOCTOSIHCTBA

28

YETHble U HEYETHBIE PYHKIIMHU.
[lepuoanueckue pynkuuu. [pomexyrku
MOHOTOHHOCTH (DyHKITHH

29

MakcumMyMbl U MUHUMYMBI () YHKIIUH.
HauOosslee 1 HanMeHbIIIEE 3HAUCHNE
(GYHKIIMN Ha IPOMEXKYTKE

30

31

Jluneiinas, kBaJpaTu4Has u JIpoOHO-
TuHeHas pyHKIUN

DneMeHTapHOe HccieI0BaHNe U
ocTpoeHHe rpauKoB ITHUX QYHKIUN




DneMeHTapHOE UCCIIeIOBAHUE U

32 .
MOCTPOCHUE IPaPUKOB ITUX (YHKIIUNA

33 Crenenb ¢ 1eTbIM MOKa3aTesneM. buaom
Herorona

34 Crenens C LenbIM NIOKa3zareneM. bunom
HeroTona
Crenennast GpyHKIUS C HATYPAJIBHBIM U

35 epIM nokasareiieM. E€ cBolicTBa U
rpaduk

36 KonTponbnas padora: "Crenennas
¢ynkuus. E€ cBoiicTBa u rpaduk”

37 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTETeHU U €ro CBOWCTBA

38 Apudmernaeckuit KOpeHb HATYPaTbHON
CTETeHU U €ro CBOWCTBA

39 [IpeoOpa3oBaHUs YUCIIOBBIX BBIPAKCHHM,
COJIEpIKaIMX CTCTICHH U KOPHH

40 [Ipeobpa3oBaHUs YUCIOBBIX BBIPAKEHHH,
COJIEp>KaIINX CTENIeHH U KOPHU

41 [TpeoOpa3oBaHUs YUCIIOBBIX BBIPAKCHHM,
COJIEp>KaIINX CTEIeHH U KOPHU
Wpparnmonansubie ypaBHeHUs. OCHOBHBIE

42 METO/TbI PEIICHUS UPPAITHOHATEHBIX
YpaBHEHUI
UppatnmonansHbie ypaBHeHUs. OCHOBHbBIE

43 METO/IbI PEIICHUS UPPAITMOHATBHBIX

YpaBHEHUU




WppanmonansHble ypaBHeHUs. OCHOBHbIE

44 METO/IbI PEIICHHS UPPAITMOHATBHBIX
ypaBHEHUI

45 PaBHOCHIIbHBIE TIEPEXOIbI B PEIICHUT
UPPaIlMOHATLHBIX YPaBHEHUI

46 PaBHOCUIIBHBIE IEPEXObI B PELICHUH
UppalMOHATIBHBIX YpaBHEHUI

47 PaBHOCHIIbHBIE TIEpEXObI B PELICHUH
UppalMOHATIBHBIX YPaBHEHUI

48 PaBHOCHIIbHBIE TIEPEXOIbI B PEIICHUT
UPPaIMOHATILHBIX YPaBHEHUI
CoiicTBa 1 rpaduK KOpHS N-Oi CTeNeHH

49 Kak (yHKIIMH OOpaTHO CTENICHH C
HaTypaJIbHBIM IOKa3aTesleM
CoiicTBa 1 rpaduK KOpHS N-Oi CTeNeHH

50 Kak (QYHKIIMH 0OpaTHO CTENICHH C
HaTypaJIbHBIM MOKa3aTeleM
Kontponbnas padota: "CsoiicTBa u

o1 rpaduk KOpHs N-0i cTeneHu.
WppanmonansHble ypaBHeHNA"

59 CreneHb ¢ palMOHaJIbHBIM NTOKA3aTeNeM U
e€ CBOICTBA

53 CreneHs C paluoHaIbLHBIM MTOKA3aTeNeM U
e€ CBOMCTBA

54 CreneHsb ¢ palOHaJIbHBIM NTOKA3aTeNIeM U
e€ CBOICTBA

55 [TokazarenbHas pyHKUMS, €€ CBOWCTBA U

rpaduk




Hcnonp3oBanue rpaduka GyHKIMM 115

56 . 1
peleHys ypaBHEHUH

57 Hcnonp3oBanue rpaduka GyHKIMM 115 1
pelIeHusl ypaBHEHU I
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE

58 METO/IbI PEIICHHS TTOKA3aTeIbHBIX 1
ypaBHEHUU
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE

59 METO/IbI PEIICHHUs TOKA3aTeIbHBIX 1
ypaBHEHUH
[Toka3zarenbHble ypaBHEeHUSI. OCHOBHBIC

60 METOBI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUH

61 KonTponbhast padora: "[lokazarenbHast 1
¢ynkuus. [TokazarenbHbie ypaBHeHUS"

62 Jlorapudm yucna. CpoiicTBa orapudpma 1

63 Jlorapudwm gucna. CoiicTa jorapugpma 1

64 Jlorapudm uucna. CoiicTBa jJorapudpma 1

65 JlecsiTuuHBIE U HATYpaJIbHbIE JTOTapUPMBbI 1

66 JlecATUUHBIE U HaTypaJIbHbIE JTOTapH(pMbI 1

67 [IpeoOpazoBaHme BhIpaXKEHUH, 1
COJIepKaIIHX JIOTapU(MBI

68 [IpeoOpazoBaHme BhIpaXKEHUH, 1
coJieprKaIiuX Jorapudmol

69 IIpeoOpa3oBaHue BBIpAKEHHIH, 1
COJIepKALIHX JIOTapU(PMBI

70 Jlorapudmuueckas pyHKIuUsA, €€ CBONCTBA 1

u rpaduk




Jlorapudmuueckas pyHKuus, €€ CBOWCTBA

71
U rpaduk

79 Hcnons3oBanue rpaduka QyHKIUU s
pelIeHusl ypaBHEHU I
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

73 METO/bI PEIICHHS JIOTApUPMUUECKUX
ypaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

74 METO/IbI PEIICHHS JIOTApUPMUUECKUX
ypaBHEHUH

75 Hcnonp3oBanne rpaduka GyHKIAN 115
peuieHusl ypaBHEHUI
Jlorapudmuueckue ypaBuenus. OCHOBHbIE

76 METOBI peIIeHUs JIOTapu(PMUIECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE TIEpEXObI B PEUICHUH
Jorapu(pMUUECKUX ypaBHEHUN

78 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
JoTapu(PMUYECKUX YpaBHEHUM

79 Kontponbnas pabdota: "Jlorapudpmuueckas
¢bynkus. Jlorapupmuueckue ypapHenus"

80 Cunyc, KOCUHYC, TAHT€HC U KOTaHT'€HC
YHCIOBOTO apryMeHTa

81 Cunyc, KOCUHYC, TAHT€HC W KOTAHTeHC
YHCIIOBOTO apryMEHTa

82 ApPKCHHYC, apKKOCHHYC U apKTaHI€HC

YUCJIOBOTO apryMEHTa




ApKCHHYC, apKKOCUHYC U apKTaHI€HC

83 YHCIIOBOTO apryMeHTa
Tpuronomerpudeckasi OKpy>KHOCTb,

84 oTpeJiesIeHUe TPUTOHOMETPUYECKHIX
(GYHKIMN 9MCIOBOTO apryMEHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

85 ompe/ieJIeHUE TPUTOHOMETPUUECKHIX
(GYHKIMN 9MCIOBOTO apryMEHTa

86 OCHOBHbBIE TPUTOHOMETPUYECKHE
dhopMyIibI

87 OCHOBHBIE TPUTOHOMETPUIECKHE
bopmyIbl

88 OCHOBHbBIE TPUTOHOMETPUYECKHE
bopmyIbl

89 OCHOBHbBIE TPUTOHOMETPUYECKHE
dhopMyIibl

90 [Ipeobpa3oBanre TPUTOHOMETPUUYECKUX
BBIPA)KCHU I

o1 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPA)KCHU I

92 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKCHUI

93 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX
BBIPAKCHU I

94 Perienue TpUroHOMETPHUECKUX
ypaBHEHUU

95 Perienue TpUroHOMETPHUECKUX

ypaBHEHUH




Pemrenne TpuroHOMeTpU4ECKUX

96 .
yYpaBHEHHI

97 Pemenue TpuroHoMeTpudeCcKuX
YpaBHEHUU

08 Pemenne TpuroHoMeTpruuecKux
ypaBHEHUU

99 Pemenne TpuroHoMeTpudeCcKuX
ypaBHEHUI

100 Pemenue TpuroHoMeTpUIeCKHX
YpaBHEHUU
KonTponbHas pabora:

101 "TpuUroHOMeTpHUYECKUE BHIPAKCHUS U
TPUTOHOMETPUYECKHE ypaBHEeHUA"
[TocmenoBarenbHOCTH, CIIOCOOBI 3aTaHUS

102 nocjieqoBareapHocTeil. MeTtox
MaTeMaTHYeCKON MHAYKIIUU
MOHOTOHHBIE B OTPAaHUYCHHBIC

103 mocJieIoBaTeIbHOCTH. VicTopus aHanm3a
OECKOHEYHO MaJbIX

104 Apudmerrueckas mporpeccust

105 I'eomerpuueckas nporpeccus

106 beckoHeuHO yObIBaromiasi reoMeTpruiecKast
mporpeccus

107 Cymma OeckOHEYHO yOBIBArOIIeH
reOMETPUUYECKON Mporpeccuu

108 JIMHEHBIN ¥ YKCTIOHEHIIMATbHBIA POCT.

Yucio e. q)opMyna CJIO)KHBIX TPOUCHTOB




JIMHENHBIN U HKCIOHEHUMAIIBHBIA POCT.

109
Uucno e. Dopmyiia CI0KHBIX IPOLEHTOB

110 Hcnonp30BaHue Nporpeccuu s peLeHus
pealIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa

111 KonTponbnas padora:
"[locnenoBarenbHOCTH U Tiporpeccun’

112 HenpepbiBHBIC QYHKIIMU U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'paUKOB
byHKIUH

114 CaoiicTBa (yHKIIHMI HETIPEPHIBHBIX HA
OTpe3Ke

115 CpoiicTBa (hyHKIMH HETIPEPHIBHBIX HA
OTpe3Ke

116 Meroa UHTEpPBAJIOB ISl pELICHUS
HEPABEHCTB

117 MeTto MHTEPBAJIOB JUIsl PELICHHUS
HEPABEHCTB

118 MeTto MHTEpPBAJIOB JUIsl pEIICHUS
HEPaBEHCTB

119 IIpuMeHeHNE CBOMCTB HENPEPHIBHBIX
GyHKUMN 1715 perieHus 3a1aq

120 IIpuMmeHeHnEe CBOMCTB HENPEPHIBHBIX
(GyHKUIMN 1715 pelieHus 3a1a4

121 [lepBas u BTOpasi NpoU3BOAHBIE PYHKIIUU

122 Onpenenenne, TeOMETPUIECKUI CMBICIT
MIPOU3BOJHOMN

123 Omnpenenenue, GU3NISCKUNA CMBICIT

MIPOU3BOIHOM




124 VYpaBHeHHE KacaTeIbHOU K TpauKy 1
byHKIMH

125 VYpaBHeHHE KacaTeIbHOU K TpauKy 1
byHKIIUN

126 [Ipou3BoHbIC 35IeMEHTAPHBIX (DYHKITHI 1

127 [Tpon3BoHBIE NIEMEHTAPHBIX (HYHKINI

128 [TpousBoaHas CyMMBI, IPON3BEACHUS, 1
YaCTHOTO U KOMIO3UIINH (QYHKITUH

129 [Tpou3BoaHast CyMMBI, TPOU3BEICHHS, 1
YaCTHOTO U KOMIO3UIIMH (YHKITUIHA

130 KonTponbnas padora: "[IponsBomnas” 1 1

131 [TpousBoaHas CyMMBI, IPOU3BEACHUS, 1
YaCTHOTO U KOMIO3UIIMH (DYHKITUHA

132 [ToBTOpeHme, 06001IEHNE, 1
cucTeMarusanus 3HaHui: "YpaBHenus"

133 [ToBTOpenue, 06001IeHNE, 1
cucTeMaTu3aius 3Hanuii: "OyHkun"

134 HToroBast KOHTpoJIbHASA paboTa

135 WtoroBas koHTpoJsibHas paboTa 1

136 [ToBTOpEHuUE, 06o6meHIfe, 1
cucTeMaTHh3alys 3HaHU

OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOIHOM K
UCCIIeIOBaHMIO (PYHKIIHM Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mporu3BOIHOM K

UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoanuecTBo 4yacoB

KoHnTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MpOU3BOJHON K
uccaea0BaHuio PyHKIN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MpOU3BOJHON K
UCCcleIoBaHUI0 (PYHKIMHA Ha
MOHOTOHHOCTB U DKCTPEMYMBI

Haxoxmenne HanOOJIBIIETO U

HaAMMCHBIICTO 3HAUYCHU A HerCpBIBHOﬁ

(GyHKIMU Ha OTpe3Ke




Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(GYHKIIMU Ha OTpE3Ke

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GbyHKINU Ha OTpE3Ke

10

11

12

Haxoxnenune HanOonpIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
GbyHKINU Ha OTpE3Ke

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HAUYCHHS HETIPEPBIBHOM
(bYHKIIMH Ha OTpe3Ke

Haxoxnaenue HaubombIero u
HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKIIMM Ha OTpe3Ke

13

[Ipumenenne nporu3BOIHOMN ISt
HaxO0’KJICHUSI HAMJTYYIIErO PEIICHUs B
MPUKJIAHBIX 3a/1a4ax

14

15

16

[Ipumenenne npou3BOTHOM IS
HaxO0>KJICHUSI HAMJTYYIIEro PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

[Ipumenenne nponu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3aaHHOTO (GOPMYIION UK
rpaduxom

[Ipumenenre npou3BOIHOM IS
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS




nporiecca, 3alaHHOTro (OPMYIION HITH
rpadgukom

17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmit

19 Komnozunus pyHKuui

20 I'eomerpuueckue 0Opa3bl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

29 Kontponbnas padota: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 [TepBooOpazHas, 0CHOBHOE CBOHCTBO
MepBOOOPA3HBIX
[TepBooOpazHbIe AIEMEHTAPHBIX

24 ¢bynkuuid. [IpaBuna HaX0XKAEHUS
NepBOOOPA3HBIX
[TepBooOpazHbIe AIEMEHTAPHBIX

25 ¢dbynkumii. [IpaBuna HaxoXKIeHUS
IepBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICI
WHTErpana

97 Brruncnenue onpenenéHHOro nHTerpaia
o gopmyne HeroTona-JleiiOnuma

28 Beruucnenue onpenenéHHoro HHTerpana
o gopmyrne HoroTona-JleliOnuna

29 [Tpumenenue uHTErpana 1is

HAXO0XJACHUS TJIOMIAIeH TUIOCKUX PUTYD




IIpuMeHeHne nHTErpaa Ui

30 HaxO0XXJICHUS 00bEMOB T€OMETPHUIECKUX
Ten

31 [Tpumeps! pemennii qudQepeHraIbHbIX
YpaBHEHUU

39 [Tpumeps permeruit nuddepeHImarIbHbIX
ypaBHEHUU
MatemaTtuueckoe MOJEIUPOBAHHE

33 peabHBIX MPOIIECCOB C MTOMOIIBIO
nuddepeHInaTbHbIX YpaBHEHHIMA

34 KonTponbnas padora: "[lepBooOpasnas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKINH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

37 Tpuronomerpuyeckue QyHKIIHH, UX
CBOMCTBA U rpaduKu

38 Tpuronomerpuyeckue GyHKINH, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu
OT60p KOpHEHN TPUTOHOMETPUUECKUX

40 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPUIECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUECKUX

41 YPaBHEHUH € TOMOILBIO

TPUTOHOMETPUYECKON OKPYKHOCTH




OT60p KOpHEH TPUTOHOMETPHIECKHUX

42 YpaBHEHHUH C TTIOMOIIBIO
TPUTOHOMETPHYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHIECKHUX

43 YpaBHEHUI C TOMOILbIO
TPUTOHOMETPUYECKON OKPY>KHOCTH

44 Perrenne TpUroHOMETPUYECKUX
HEPABCHCTB

45 Perienue TpUroHOMETPUYECKUX
HEPaBEHCTB

46 Pemenue TpuroHoOMeTpUYeCKHX
HEPABCHCTB

47 Perienue TpUroHOMETPHUYECKUX
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (YHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METOBI PELICHUS

Jorapu(MUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUS

>4 Jorapu(MUUECKUX HEPABEHCTB
55 OCHOBHBIE METO/BI PELLIEHUS
norapuMIUYECKUX HEPABEHCTB
56 OcHOBHBIE METOBI PELICHUS
Jorapu(MUUECKUX HEPABEHCTB
57 OCHOBHBIE METO/BI PELLIEHUS
UppalMOHANIbHBIX HEPABEHCTB
58 OcCHOBHBIE METO/BI PELLICHUS
HppaLMOHAIIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pEUICHUS
HppalMOHANILHBIX HEPABEHCTB
60 OcCHOBHBIE METO/BI PELLICHUS
HppaLMOHAIIbHBIX HEPABEHCTB
61 I'paduueckue METObI pELICHNUS
UppalMOHATIbHBIX YpaBHEHUI
62 I'paduueckue MeTo bl peLeHus
HPPALMOHATIbHBIX YPaBHEHUN
63 I'padnueckue MeToabl pereHus
ITOKA3aTENIbHBIX YPABHEHUI
64 I'paduueckue MeTo bl peLIeHus
MIOKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTo bl peLeHus
norapuMUYECKUX ypaBHEHUI
66 I'padrueckue MeToabl pemeHus
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTO bl peLIeHus

Jorapu(MUIECKUX HEPABEHCTB




68

I'padmueckue MeToAbI pelieHUs
MOKa3aTeIbHBIX U JOrapu(pMUIecKux
ypaBHEHUU

69

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JOrapu(PMHUECKUX
YpaBHEHUU

70

71

72

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPABEHCTB

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U Jorapu(pMUIecKux
HEPaBEHCTB

KonTponbHas pabora:
"UppatumoHaibHble, TOKa3aTeIbHbIe U
norapudMudeckue HepaBeHcTBa"

73

KommiekcHbie uncna. Anredpandeckas u
TPUTOHOMETpHUEcKast (opMbI 3arucu
KOMILJIEKCHOTO YuCIia

74

75

76

KomrmiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUECcKast (opMbI 3arucu
KOMITJIEKCHOTO YHCIIa

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YU CJIaMU
Apudmernueckue oneparuu ¢
KOMILIEKCHBIMU YU CIIaMU

77

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJMHATHOM TIOCKOCTH




N300pakeHre KOMITJIEKCHBIX YHCET Ha

8 KOOPJIUHATHOMN TUIOCKOCTH

79 ®opmyiia Myaspa. KopHu N-oit crenenu
13 KOMIUIEKCHOTO YHClIa

80 ®opmyna Myaspa. Kopuu N-oii crenenu
13 KOMIUJIEKCHOTO YHUCIIa
[TpuMeHeHne KOMIUIEKCHBIX YUCEI JUIS

81 perieHust GU3NIECKUX U T€OMETPUICCKUX
3aa4y

82 KonTponbHast padora: "KomiuiekcHbie
yucna"

83 HatypanbHble u 1iesbie uncna

84 HatypanbHble u Lienble uncia

85 [IpumeHeHne MpU3HAKOB AETUMOCTH
IEJTBIX YUCEIT

86 [IpuMmeHeHne MPU3HAKOB AETUMOCTH
LEJTBIX YUCEeI

87 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
nensix yucen: HOJl u HOK

88 [IpuMmeHeHne MPU3HAKOB AETUMOCTH
nenbix yucen: HOJl u HOK

89 [IpuMmeHeHne MPU3HAKOB AETUMOCTH
LEJIBIX YUCEIN: OCTATKH 110 MOIYJIIO

90 [TpuMeHEeHHEe TPU3HAKOB JISTUMOCTH
HEJBIX YMCEJT: OCTATKH 110 MOJIYITIO
[IpuMmeHeHne MPU3HAKOB AETUMOCTH

91 LEJTBIX YUCEIT: anropuT™ EBkimnaa s

pEeIICHUA 3aJa4 B IEJIbIX YHUCIaX




92

KonTponpHas padora: "Teopus memnbix
yucen"

93

94

95

Cucrema 1 COBOKYITHOCTh YpaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEACTBUSA

CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEICTBUS

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U

COBOKYITHOCTEH paliiOHaJIbHBIX
ypaBHEHUH

96

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYIIHOCTEH MppaLMOHATbHbBIX
ypaBHEHUH

97

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUU

98

99

100

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEMN MOKAa3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYIIHOCTEH JIorapu(MU4ecKux
ypaBHEHUH

OCHOBHBIE METOABI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHUH

101

[IpuMeHeHne cucTeM K peleHUI0
MaTeMaTHYeCKUX 3a/1a4 U 3a]1a4 U3




pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HU, MTHTEPIPETALUs IOJTyYCHHBIX
pE3yJIbTaTOB

102

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 u3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HU, MTHTEPIPETALUs I0JTy4YCHHBIX
pE3yJIbTaTOB

103

[IprMeHeHrnEe HEPAaBEHCTB K PEIICHUIO
MaTeMaTH4YeCKUX 3a/1a4 U 3a]a4 U3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
KU3HU, MHTEPIPETALUs [OJTyYEHHBIX
pE3yJIBTAaTOB

104

Kontposnbnas pabora: "Cuctemsi
panroHaAIBHBIX, UPPAIIMOHATHLHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHeHuUi"

105

106

107

PanvoHnaneHbIE ypaBHEHHS C
rapameTpamu

PanmonanbHble HEpaBEHCTBA C
napameTpamu

PanvoHaneHbIE CUCTEMBI € ITapaMeTpaMu

108

109

WppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C apaMeTpamMu

HppatnmoHanbHble CUCTEMBI C
napameTpamu

110

[TokazaTenbHble ypaBHEHUS, HEPABEHCTBA
C mapaMeTpaMu




111

IlokazareiabHblE CUCTEMBI C TapaMeTpaMu

112

113

Jlorapudmuueckue ypaBHEeHUS,
HEPAaBEHCTBA C IapaMeTpamMu

Jlorapudmuueckue CUCTEMBI C
napameTpamu

114

TpuroHomMeTpuueCcKre YpaBHEHHUS C
rapameTpamu

115

116

TpuronomeTrpruyeckue HepaBeHCTBA C
napameTpamu

TpuroHomeTpuyecKue CUCTEMBI C
napameTpamu

117

[TocTpoenue u uccnenoBaHue
MaTeMaTHYECKUX MOJIENIEN peabHbIX
CUTYyallUi C IIOMOLIbIO YPABHEHUH C
napameTpamu

118

[TocTpoenue u uccnenoBaHue
MaTE€MaTHYECKUX MOJENIEN peaabHbIX
CUTYyalllil C MOMOILBIO CUCTEM
YPaBHEHUH € ITapaMeTpamMu

119

[TocTpoeHue u uccnenoBaHue
MaTE€MaTHYECKUX MOJENEHN peaJbHbIX
CUTYyalllil C MOMOIIBIO CUCTEM
YPaBHEHUH € ITapaMeTpamMu

120

121

KonrtponbHas pabora: "3anaun ¢
napamerpamu’

[ToBTOpenue, 06001IeHNE,
cucTeMaru3anus 3HaHui: "YpaBHeHus"




122

[ToBTOpenue, 06001eHNE,
cucremaTtusanus 3Hanuil: "YpaBHeHus"

123

124

125

[ToBTOpeHue, 06001eHNE,
cUCTeMaTu3alus 3HaHui: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

[ToBTOpEeHME, 0000MIIEHNE,
cuctemaTtusanus 3Hanuii: "HepaBencrna'

[ToBTOpeHME, 0000MIIEHNE,
cuctematusanus 3Hanuii: "HepaBencrna'

126

127

128

[ToBTOpeHme, 06001IEHNE,
cucremarusanus 3HaHuii: "HepaBencraa'

[ToBTOpeHuEe, 0000MIIEHNE,
cuctemaTusanus 3Hanuil: "[IpousBoaHas
u e€ npumeHeHue"

[ToBTOpeHME, 0000MIICHNE,

cuctemaTuzanus 3Hanuil: "[IlpousBoaHas
u e€ npumMeHeHue"

'

129

[ToBTOpenue, o6o0IEHNE,
cuctematusanus 3Hanuii: "[IponsBoHas
u e€ npumMeHeHue"

130

[ToBTOpenue, o6o0IEHNE,
cucreMmarusanus 3HaHui: "MHTerpan u
ero npuMeHeHue"

131

132

[ToBTOpeHue, 060061IeHNE,
cucrtemaTtusanus 3Hanuil: "OyHkuun"
[ToBTOpenue, 06001IeHNE,
cucTeMaTu3anus 3HaHuii: "OyHkuun"




133 [ToBTOpenue, 06001eHNE, 1
cucremaTtusanus 3Hanuil: "OyHkuun"
134 HToroBast KOHTpOJIbHAs paboTa 1
135 HroroBas koHTpobHas paboTa 1
136 [ToBTOpeHME, 0606II.ICHI:IG, 1
cucTeMaTu3als 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10O 136 10

I[TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Martemaruka: anreOpa 1 Hadajia MaTeMaTUIECKOTO aHaln3a, TeoMeTpus. Anredpa
¥ Hayvaja MaTeMaTudeckoro aHanmmsa. 11 kmacc: y4ue6. s obmieo0pas3oBar.
opraHu3zanuii : 6a30Bbii 1 yriryos. yposau / FO.M.Komsirun, M.B. Tkauépa,

H.E.®énoposa, M.U.111abynun/ . - 9-oe uzn. - M. : [Ipocsemienue, 2021.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Anre0Opa u Havajia MaTEMaTUYECKOTO aHaIn3a. MeTo-Tu4yeckue peKoMeHaliu.
10 kiacc : mocobue st yun-tenent ooieodpazonat. opranuzanuii / H. E.

dénoposa, M. B. Tkauésa.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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