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INOACHUTEJIbHAS 3AIINCKA

VYueOHblit Kypc «AureOpa W Hayalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HaubOosiee 3HAUYMMBIX B IPOrpaMMe CpelHero ooiero o0Opa3oBaHUs, MOCKOJIbKY, C OJHOMI
CTOPOHBI, OH OOecCHne4YMBaeT WHCTPYMEHTAIbHYIO 0a3y JUuis H3y4YeHHs BCEX ECTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTHYECKOe M aOCTPAKTHOE MBIIIJICHHUE
0o0yJaromuxcst Ha YpOBHE, HEOOXOIMMOM Uil OCBOCHHMsS HH(OPMATHKH, OOIIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH U JpPYyrux JUCHMIUIMH. B pamkax pgaHHoro ydeGHOro Kypca
oOydaronuecsi OBJAJICBAIOT  YHUBEPCAIbHBIM  SI3bIKOM COBPEMEHHOM HAayKH, KOTOpas
dbopMyIUpyeT CBOM JOCTHKEHUS B MaTeMaTH4Ieckoit popme.

Y4eOHblil Kypc anreOpsl M Hayall MaTeMaTHUECKOTO aHAIM3a 3aKJIa/JbIBA€T OCHOBY JJIS
YCIEIIHOTO OBJIAJICHUS 3aKOHaMU (PU3UKHU, XUMHUH, OWUOJOrMH, TOHUMAHHUS OCHOBHBIX
TEHACHIIMA Pa3BUTHS AKOHOMUKH M OOLIECTBEHHOW J>XU3HHU, IO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH UX IS
JTAIBHEWINETo o00pa3oBaHWs W B TIOBCEIHEBHON JKM3HM. B TO ke Bpems OBJIaJICHUC
a0CTPaKTHBIMH U JIOTUYECKH CTPOTUMHU KOHCTPYKIHUSMHU alnreOpbl ¥ MaTeMaTHYECKOrO aHaIn3a
pa3BUBAaeT YMEHHE HAaXOJUTh 3aKOHOMEPHOCTHU, OOOCHOBHIBATH HCTHHHOCTH, JIOKa3bIBATh
YTBEPXKICHHSI C TIOMOIIBI0 MHAYKIIMHA U PACCYXAATh JCAYKTUBHO, UCIIOIB30BAaTh 0000IIEHNE U
KOHKpETH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBIIILJICHUE.

B xome m3yuenus ydyeOHOro Kypca «Anredpa ¥ Hayalla MaTeMaTHYECKOTO aHalln3a)
oOyJaroluecss MOJy4YaloT HOBBIA ONBIT PELICHUS NPUKIATHBIX 337ad, CaMOCTOSITEIBHOTO
MOCTPOCHUS MaTeMaTHYECKHX MOJEJECH pealbHbIX CUTyalluid, MHTEPIPETALHUU IOJYUYEHHBIX
pELIEHUH, 3HAKOMSTCS C IPUMEpaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B NMPUPOJE, HAYKE U
HCKYCCTBE, C BBIAAIOLIIMMHUCA MATEMATHYECKUMU OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHblil Kypc o0iagaeT 3HAYUTEIbHBIM BOCHUTATENbHBIM IOTEHIMATIOM, KOTOPBII
peanu3yercss Kak uyepe3 ydeOHbI MarepHuall, CIOCOOCTBYIOUUN (OPMUPOBAHHUIO HAYYHOI'O
MHUpPOBO33pEHHUs, TaKk M 4epe3 crneunpuky y4eOHOW  JIeATeNbHOCTH, TpeOyromei
MPOJIOJDKUTENIBHOM  KOHLEHTpPAallMM  BHUMAaHUS, CaMOCTOSITEIbBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJTY4YEHHBII pe3ynbTar.

B ocHoBe meroauku oOydeHus anrebpe W HayajgaM MaTEeMaTHUECKOIO aHajau3a JIeKHT
JEeSTENIbHOCTHBINA MPUHIUT O0yUEHUSI.

B ctpykType yuebHOrO Kypca «Anredpa v Hadaiaa MaTeMaTUYeCKOT0 aHAIN3ay BhIICICHBI
CIIEyIOIINE COJEepKaTeNbHO-METOAUYECKHe JTUHUM: «Yucia v BblUUCICHUS», «DYHKIUH U
rpadukny, «YpaBHEHUS U HEPaBEHCTBa», «Havama MaremMaTH4ecKoro aHanu3a», «MHokecTBa 1
Joruka». Bce OCHOBHBIE COIEP)KATEIBHO-METOAWYECKUE JIMHUM H3Y4arOTCsl Ha NPOTSHKEHUU
NIBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro oOIero oopa3oBaHUs, €CTECTBEHHO JOIOJHSS JIPYT
JIpyra ¥ TOCTENEHHO HACBIIAsCh HOBBIMH TeMaMU U paszjaenamu. J[aHHBIA ydeOHBIH Kypc
ABIIIETCS. MHTETPaTUBHBIM, IIOCKOJIBKY OOBEAMHSIET B ce0e CcoJepiKaHue HEeCKOJIbKUX
MaTeMaTHYECKUX AMCUUIUINH, TAaKUX Kak anreOpa, TPUTOHOMETPHS, MaTeMaTHYeCKH aHalu3,
TEOpHsl MHOXKECTB, MaremaTrhyeckas joruka u apyrue. Ilo mepe Toro kak oOydaromuecs
OBJIaJIEBAIOT BCcE Oosiee MIMPOKMM MaTeMAaTUYECKHUM allaparoM, y HHUX IOCJIeI0BaTEeIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIENb pPEaJbHOM
CUTyallid, TPUMEHSATh 3HAHUWsS, TOJy4YCHHBIC MPU W3YYCHHUU Y4eOHOTO Kypca, A pelieHus
CaMOCTOSITENIbHO C(POPMYTUPOBAHHON MaTeMaTHYECKOH 3afaud, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBeET.



ConepxaTenpHO-MeTOAMYEeCKast — JMHUSA  «Yucina W BBIUMCICHHS»  3aBepIIaeT
(dbopMUPOBaHNE HABBIKOB HCIIOIH30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpPOE OBLIO HAYaTo Ha
yYpOBHE OCHOBHOTO 00IIero oopazoBanus. Ha ypoBHe cpemanero odmiero o0pasoBaHus 0co00e
BHUMaHHE yaensiercss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHIA, BKIIIOYAIOIINX B
ce0sl MCIOJIb30BaHKME PA3IMYHBIX ()OPM 3alUCH YHCIIa, YMEHHE JeaTh HMPUKUIKY, BBITIOIHSITH
npuOJIMKEHHBIC BHIYMCIICHUS, OLICHMBATD YUCIIOBBIC BBIPAKEHHS, pad0TaTh C MATEMAaTHUYCCKUMU
KOHCTaHTaMH. 3HAKOMbIC OOYYaIOIIMMCS MHOXECTBAa HATYypPalbHbIX, IEJBIX, PAIIMOHAIBHBIX U
JICHCTBUTEILHBIX YHCEN JIOTOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxaoMm U3 3TuX
MHOXECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIE €My CHEIM(PHUSCKUE 3a/1a4H U OTICPAIUH: JICTICHUE
HAIEJIO, OMNEPUPOBAHWE OCTATKAMH HAa MHOXECTBE IICNIbIX 4YHCEN, O0coOble CBOMCTBA
palMOHATIBHBIX U UPPAIMOHAIBHBIX YUCEN, apu(PMETHUCCKUE OMEpallii, a TaKKe H3BJICUCHHE
KOpHS  HATypaJIbHOW CTCIIEHW Ha  MHOXECTBE KOMIUIGKCHBIX  4ucell.  biaromaps
MOCJICIOBATEIBHOMY — PAaCHIMPEHUIO Kpyra HCIOJB3YeMbIX YHCEI W 3HAKOMCTBY C
BO3MOYKHOCTSIMH MX TIPUMEHEHUS JIJISl PEUICHUS PA3IMYHBIX 3a7a4 (OPMHUPYETCS MpPEACTaBICHUE
0 €IMHCTBE MAaTEeMAaTHUKH KaK HAYKH U €€ POJIHM B IIOCTPOSHUH MOJISNICH PeabHOTO MHpPA, IIUPOKO
UCTIOJIB3YIOTCS] 0000IIEHNE U KOHKPETH3AIIHSL.

Jluaus «YpaBHEHUS M HEPAaBEHCTBAa» peallM3yeTcs Ha MPOTSHKCHUU BCEro OOydYeHHs Ha
YpOBHE cCpemHero oOmero oOpa3oBaHMs, IOCKOJBKY B KaxIoMm paszaene [Iporpammbl
MPEIyCMOTPEHO PEIICHUE COOTBETCTBYIOIIMX 3a/ad. B pe3ynabTare 00ydaroniuecs: OBIIaJCBAIOT
pPa3IMYHBIMK ~ METOJAMH  PCIICHHsI  PAllMOHAIBHBIX, HWPPAIMOHAIBHBIX, [OKAa3aTeIbHbIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUYCCKUX YPaBHEHUH, HEPABCHCTB M CHCTEM, a TaKXKe 3ajad,
coJlepkanux mnapamerpsl. [lomydeHHBIE YMEHHS HIUPOKO HCIOIB3YIOTCS IMPH HCCICAOBAHUN
GYHKINH ¢ TTOMOIIBIO TPOM3BOIHON, IPU PEHICHUN MPUKIIAAHBIX 33/]1a4 U 3a7a4 Ha HaXOXKICHUE
HaWOOJIBIINX U HAUMEHBIINX 3HaUeHW (yHKIUU. J[aHHas coleprKaTeabHast JIMHUS BKIIIOYACT B
ce0s1 Takke (QOPMHPOBAHWUE YMEHHUH BBITIOJIHATH Pacd€Thl TO (GOopMysaM, MPeoOpa3oOBaHHS
palMoHaIbHBIX, UPPAIUOHATIBHBIX M TPUTOHOMETPUYECKHUX BBIPAKCHUH, a TaK)Ke BhIPaKCHUH,
COJICpKalINX CTEIMeHH | JorapudMel. braromaps HW3ydeHHIO anreOpamdyecKkoro Marepuaia
NPOUCXOTUT JalbHEHIlIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIIIICHHUS
oOyuaromuxcsi, OPMHUPYIOTCS HABBIKK JICAYKTHBHBIX PAacCyKICHUH, pabOThl ¢ CUMBOJILHBIMU
dbopMamu, TIPECTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC PABCHCTB M HEPABEHCTB.
Anrebdpa npeanaraet 3QpGeKTHBHBIC HHCTPYMEHTHI IS PEHICHHS MPAKTHUYECKUX M €CTECTBEHHO-
HAYYHBIX 337124, HATJISHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

ConepxaTtenpHo-MeToAnYecKast TUHUS «DYHKIUU U TpauKH» TECHO MEPEIUIeTaeTCs C
JIPYTHMH  JIMHHSIMH ~ y9e0HOro  Kypca, TIOCKOJBKY B  KakOM-TO  CMBICIE  3a1aér
MOCJIC/IOBATEIbHOCT, ~ M3YYCHUs  MaTepuaia. VI3ydeHWe  CTENEHHOH, ITOKa3aTelIbHOM,
JIOTapU(PMHUUECKON ¥ TPUTOHOMETPUICCKUX (DYHKIIHIA, HX CBOWCTB M TPApHUKOB, UCIIOJIL30BaHHE
GyHKIMA IS pelieHus 3ajJad U3 JPYyruX YYeOHBIX MPEJIMETOB M PEabHOW JKU3HU TECHO
CBS3aHO KaK C MaTeMaTHYEeCKHM aHAJIN30M, TaK W C PEIICHUEM YpaBHCHHWH W HepaBeHCTB. [Ipu
3TOM OOJIBIIIOE BHHUMaHWE yaeisercs (QOPMUPOBAHWIO YMEHHS BBIpaXaTh (GopmyaamMu
3aBHCUMOCTH MEXKIY Pa3UYHbIMUA BEIMYHMHAMH, UCCIICIOBATh MOJYYCHHbIC (DYHKIHMH, CTPOHUTH
ux rpaduku. Matepuan 3TOH COJCpKATEIBHOW JIMHUM HAIlECIeH Ha pPa3BUTHE YMCHUH U
HABBIKOB, IMO3BOJISIOIINX BBIPAKaTh 3aBHCHMOCTH MEKIY BEIHYMHAMH B pa3In4yHON (opme:
aQHAJTUTUYECKON, Trpaduyeckol U clIoBeCHOH. Ero wu3ydeHwe CrmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOMICHHIO W KOHKPETU3allWH,
HCIIOJIb30BaHHUIO aHAJIOTUH.



CopepxarenpHas nuHus «Hagana mMareMaTnyeckoro aHajan3a» MO3BOJIET CYHIECTBEHHO
pacHIMpUTh KPYT KaK MAaTeMaTHYE€CKUX, TaK U MPUKIIAJIHBIX 3aJa4, JOCTYIHBIX 00y4Jaroumumcs,
TaK KaK y HHUX TMOSBISIETCS BOZMOXHOCTh CTPOUTH TPAQHUKHU CIOKHBIX (DYHKIUH, OMPEIENATh X
HauOOJIbIIME U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATDH IJIOWAAN QUTYp U 0ObEMBI Tell, HAXOAUTH
CKOPOCTHM U YCKOpeHHs mpoueccoB. JlaHHas cojepkaTellbHas JIMHUSA OTKPHIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHHUSI MATEMAaTHYECKUX MOJEJIEeH pealbHbIX CHUTYyaluil, MO3BOJSET
HaxXOJIUTh HaWJIyylllee pelIeHHWE B NPHUKIAJAHBIX, B TOM YHCIE COIUATbHO-2KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOIO aHaiu3a CHOCOOCTBYET pPa3BUTHIO
abcTpakTHOrO, (hOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSBJICHUS 3aKOHOB MAaTEeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3YJIbTATaxX, MOJYYEHHBIX B XOJI€ Pa3BUTHUs MAaTEMAaTUKHU KaK HayKH, U
00 UX aBTOpax.

CopgepxarenpHO-MeTOAMYECKAsE JHHUS «MHOXECTBAa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTHYECKON JIOTUKU. TeopeTHMKO-MHOKECTBEHHBIC
MPEACTABJICHHS TPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W TMpeiarailoT HamOoJsiee
YHHUBEPCAIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKH W €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHE TUCIUIUIMHBI U UX TPUIIOKEHUS B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4YaloIIEeMyCs TOHHUMAaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTUKU U HCIOJb30BaTh €ro Il BBIPAKEHUS CBOMX MbICIEH. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJIeIyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOrOCTb
000OCHOBaHMN H CJIEOBaHHE OMNpEACNEHHBIM MpaBUiaM [OCTPOCHUS JIOKa3aTebCTB.
3HaKOMCTBO C JJIEMEHTaMH MAaTE€MaTUYeCKOW JIOTMKH CIOCOOCTBYET DPa3BUTHIO JIOTUYECKOTO
MBIIUICHUST O0YYAIOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKJICHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUSI.

B yuebHom kypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHalIH3a» MPHUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYE€CKOTO  MOJCIMPOBAHUS, KOTOpPhIE  MPHU3BAaHBI  CIOCOOCTBOBATH
(OpPMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIENEH peaTbHbIX CHUTYallUid, HCCIEIOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpbl W MaTeMaTHYeCKOro aHaiuu3a, HHTEPHpeTaruu
MOJIYYEHHBIX pe3yibTaToB. Takue 3aqaHus BIUIETEHBbl B KaXKIbI W3 PA3[EOB MHPOrPAMMBI,
MOCKOJIBKY BECh MaTepuall yueOHOTro Kypca HIMPOKO MCTOIB3YeTCs NIl PEIICHUS MPUKIATHBIX
3aMad. [lpu pemieHuM  peanbHBIX MPAKTUYECKUX  3a7ad  OOydarolmuecs pa3BHBAIOT
HAOII0IaTEIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BaTh
aHAJIOTHIO, 0000IIaTh M KOHKPETH3UPOBaTh MpoOiemy. JledarenpHOCTh MO (hOpMHPOBAHHIO
HABBIKOB PEIICHHS MPUKIIATHBIX 33/1a4 OPTaHU3yeTCs B TIPOIIECCEe U3YUEHUS BCEX TeM y4eOHOTO
Kypca «AnreOpa 1 Hayalla MaTEMaTHYECKOTO aHaJIn3ay.

Ha usydenue yueOHOrO Kypca «Anredpa u Hadajga MaTeMaTHYECKOTO aHaJIN3a» OTBOJIUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Heneno), B 11 kmacce — 136 yvacoB (4 gaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JIECSATUYHBIE JPOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil ¥ MPOLEHTOB Ui pEIICHHs MPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JeiictButenpuple uncia. PanuoHanbHble M HWppaldOHANIbHBIE YHcla. ApupMeTHYecKue
onepauudy C JECWCTBUTEIBHBIMU 4YHCIaMU. MOIysb JEUCTBUTEIBHOIO YHCIA U €r0 CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIICHUS, IIpaBWJIa OKPYIJIEHMs, MPUKHUJIKA U OLEHKa pe3ysbrara
BBIYHCIICHUM.

Crenens ¢ nensiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxossuieit popmsl
3anyucy JEHCTBUTENBHBIX YUCEN JUIsl pEIICHUs MPAKTUYECKUX 3a]1a4 U [IPEJICTaBICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHp C palMOHANBHBIM IIOKa3aTelleM U €€ CBOWMCTBA, CTENEHb C JACHCTBUTEIbHBIM
MOKa3aTeJIeM.

Jlorapudwm gucna. CBoiicTBa Jiorapudma. JlecaTHaHbIe M HATYpaTbHBIC JIOTAPUDMBI.

CuHyc, KOCUHYC, TaHI€HC, KOTAHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIIOBOTO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUIIbHBIE YypaBHEHUS U ypaBHEHUs-ceACcTBUsL. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OCHOBHBIE METO/Ibl PELICHHUS LIETbIX U JPOOHO-pallMOHAIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorounessl OT OJHOM NEpeMEHHOH. JleneHue MHOroudjgeHa Ha MHOTOUWIEH C OCTATKOM.
Teopema be3y. MHorousnens! ¢ nensivu kodddurmentamu. Teopema Buera.

[TpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTEIIEHH U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMS  UPPALMOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS T0KA3aTEeIbHBIX YPABHEHHUI.

[TpeobpazoBanue BbIpaXKeHHM, ColepKalIiX Jorapudmsl.

Jlorapupmuueckue ypaBHeHHA. OCHOBHBIE METOABI PELICHHUS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHble TpHUroHoMeTpuueckue (opmynsl. [Ipeobpa3oBaHrne TPUTOHOMETPHUUECKHUX
BBIPAKEHUI. Pellienne TpuroHoMeTpu4ecKux ypaBHEHHM.

Pemenne cucrem JNMHEHMHBIX ypaBHEHUU. Marpuia CUCTEMBl JIMHEHMHBIX YPaBHEHUM.
Onpenenurens MaTtpuipl 2X2, €ro reOMETPUUYECKUH CMBICI M CBOMCTBA, BBIYMCIIEHUE €T0
3HAYEHUs, IPUMEHEHUE ONPEIEIUTENS JUIsl PEICHUS] CUCTEMBI JIMHEHHBIX ypaBHEHUU. Pemenue
MPUKIAJAHBIX 337a4 C TOMOIIBIO CUCTEMbI JTUHEHHBIX ypaBHEHUW. VcciaeqoBanne moCcTpOCHHOM
MOJIEJIH C TOMOLIBI0 MAaTPHUIL U ONPEAETUTEINEH.

[TocTpoeHne MaTeEMaTHUECKUX MOJENEH PEaTbHOM CUTyallud C IMOMOINBIO YPaBHEHHMH U
HepaBeHCTB. [IprMeHeHHne ypaBHEHUN M HEPAaBEHCTB K PELIEHUI0 MaTeMaTMYeCKUX 3a7ad U
3a/1a4y U3 Pa3InYHBIX 00JIaCTEH HAYKW U PEAIbHOW KU3HH.

DOyHKUUH U rPpadpuKu

OyHK1MsA, crnocodbl 3anaHus (QyHKuuu. B3ammuo oOpatnblie (ynxiuu. Kommosuiums
byakuumii. ['paduk Gyakuu. InemeHTapHble TpeoOpa3zoBanus rpaduKoB (PyHKITUH.



OO6nacth onpeaeeHns 1 MHOXKECTBO 3HaueHud ¢pyHkumu. Hymu ¢ynkiuu. [TpomexyTku
3HaKonocTossHcTBa. YETHbie n HeuéTHble QyHKuuU. llepuogmueckue ¢ynkumu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakCUMyMbl 1 MUHHUMYMBbI QyHKIuU. Hanbomnbiiee u HauMeHbIIee
3HaYeHUS PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, KBaApaTU4HasA U IPOOHO-THUHEIHAS PYHKIMH. DIIeMEHTApHOE UCCIIEIOBAHHUE U
MOCTPOCHUE UX TPAPHKOB.

Crenennass pyHKIMS ¢ HATypalbHBIM M IEJNBIM TOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHS h-0il cTenmeHH Kak (pyHKUHMHM OOpaTHOW CTENEHU C HATypaJbHBIM
MIOKa3aTeJIEeM.

[TokazarenbHas U Jorapudmuyeckas GyHKIMH, KX CBOMCTBA U rpaduku. Vcnonap3zoBanue
rpaduKoB (QYHKIUH U pelIeHNs] ypPaBHEHUH.

TpuronomeTrpuyeckass OKpPYXHOCTb, OMNpPEIEICHHE TPUTOHOMETPUUECKUX (PYHKIUN
YHICJIIOBOI'O apIyMEHTA.

@yHKIMOHAIbHBIE 3aBUCMOCTH B pealIbHbIX IPOIECCaX U SBJICHUAX. I'paduKku peasbHbIX
3aBUCUMOCTEHN.

Hayana maTremMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHuUs MOCIe0BaTeIbHOCTEH. MeTol MaTeMaTH4eCKOn
UHAYKIMU. MOHOTOHHBIE M OTpPaHUYEHHBbIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIn3a KaK aHajln3a OECKOHEUYHO MaJIbIX.

ApudmeTrndeckass U reoMeTpuueckas Iporpeccud. beckoHedHO — yObIBaroIas
reoMmerpuueckas nporpeccusi. Cymma OeCKOHEYHO YOBIBAIOIIEH I€OMETPHUECKON MPOTrPECCUU.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dopMyrna CIOXKHBIX MPOLEHTOB.
Hcrnonbs30BaHKe NPOrpeccuu Il pELIEHUs PEAVIbHBIX 3a7a4 MPUKIAJHOIO XapaKTepa.

HenpepriBable (yHKIMM W UX cBoiicTBa. ToOukM pa3pbiBa. ACHUMOTOTHI TpaduKOB
¢ynkuuii. CBoiicTBa (DyHKIMI HENMpepbIBHBIX Ha OTpe3ke. MeToj MHTEpBAJOB JUISl pEeIICHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HENPEephIBHBIX (QYHKIIUM JIsl pelIeHus 3a/1a4.

[lepBas u BTopas npousBoanbie GyHKIHH. OnpeneneHne, rTeOMETPUIECKUN U HU3HIECKUI
CMBICT POU3BOAHON. YpaBHEHHUE KacaTeNbHOU K rpaduKy GpyHKIUH.

[TpousBoHbIE 35eMeHTapHbIX QyHKIUH. [Ipon3BoiHAs CyMMBbI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3UIIMU (QYHKIUH.

MHoxecTBa M JIOTHKA

MHoOXecTBO, onepalud HajJ MHOXECTBaMU U MX CBOMCTBa. [[narpammel Diinepa—BeHHa.
[IpuMeHeHNnEe TEOpETUKO-MHOKECTBEHHOIO ammnapara Julisd ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTrUX yUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHE,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPABHEHHUS.



11 KUIIACC

Yuciia v BBIYMCICHUSA

Harypaneuble u wnenble uucna. [IpuMeHeHHe NpPU3HAKOB AECIMMOCTH LENBIX YHCET,
HanOospmmi oo nemutens (nanee — HOJl) m HanmensIee odmee kpatHoe (mamee — HOK),
OCTAaTKOB I10 MOJYJIIO, alropuT™Ma EBKnMaa [u1s peleHns 3a1a4 B LEJIbIX YUCIIAX.

KommnekcHsle uwncma. AunreOpandeckas W TpUTOHOMETpudeckas (opMbl 3amucu
KOMIUIEKCHOTO yucia. ApupMeTHUecKre onepauuu ¢ KOMIUIEKCHBIMH unciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHMCEJI Ha KOOpJIAUHATHOM mtockocTh. Popmyna MyaBpa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO uucna. [lpuMeHeHne KOMIUIEKCHBIX 4YHCeNd Ui pemeHus (U3NYeCKUX |
F€OMETPUYECKUX 3a1a4.

YpaBHeHUs] M HEPABEHCTBA

Cucrema 1 COBOKYNHOCTb YPaBHEHUI U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI -
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT60op KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHUN C MOMOIIBI0 TPUTOHOMETPUUYECKOM
OKPY’KHOCTH. PerieHue TpuroHoMeTpuyecKux HepaBeHCTB.

OcCHOBHBIE METOIbI PEILICHUS TOKA3aTENbHBIX U JIOTapU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLIEHUSI UPPALMOHATILHBIX HEPABEHCTB.

OcHOBHBIE =~ METOAbl  pELIEHUS CUCTEM U  COBOKYIIHOCTEH  pallMOHaJbHBbIX,
UPPALMOHATIBHBIX, IOKA3aTeIbHBIX U JIOTAPU(PMUUYECKUX ypaBHEHUI.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamH.

IIpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEUICHUIO MATEMAaTHUYECKUX 3a1ad U
3a7a4 U3 Ppa3IMYHbIX oOJacTed HAayKW M peajbHOW JKHU3HM, MHTEPHpPETAlUsl IOJY4E€HHBIX
pe3ynbTaToB.

DOyHKIUH U rpaduku

I'paduk kommnosunun QyHkuuid. I'eomerpuyeckue oOpas3bl ypaBHEHHI M HEpPaBEHCTB Ha
KOOPAWHATHOW IIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U IpaUKH.

I'paguueckue MeToabl peLIeHHs YpaBHEHHMM M HepaBeHCTB. ['paduueckue MeTOAbI
penenus 3a/1a4 ¢ napaMeTpaMH.

Hcnons3zoBanue rpadukoB (QyHKIUN 7 MCCIEIOBAHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Havana maTeMaTH4eCKOro aHaJIu3a

[TpymeHeHne NPOU3BOIHOM K MCCIET0BAaHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxosxienre HanOobIIero 1 HAMMEHBIIIETO 3HAYCHUH HENMPEPhIBHON (QYHKIIMHA HA OTPE3KE.

[IpuMeHeHrEe NPOU3BOMHOM A HAXOXACHMS HAWIYUIIEro PEUICHWs B IPHUKIAIHBIX
3aqadax, Ui OIpEeNeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (opMyiaod wiu
rpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBoOOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢ynkuunit. [IpaBuna HaxoXI€HUS TEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii cMbICI MHTErpajia. Belducienre onpeneaéHHoro HHTerpaia
no popmyne Hetotona-Jlelt6uuma.

[IpumeneHue wWHTerpana Uil HAXOXKACHUS IUIOM@Aed IJIOCKUX @uryp u 00bEMOB
T€OMETPUYECKUX TEJl.

[Ipumeps! pemennit quddepeHnaIbHbpIX ypaBHEHHH. MaTeMaTHuecKoe MOIECIHPOBAHNE
pealibHBIX MPOLECCOB ¢ MOMONIbIO AUPPEpEeHINATbHBIX YPABHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCcKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMM  OOYyYaromlerocss Kak aKkTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, MPOIEAYyp TpakJaHCKOTO oOIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBHBIMH WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOIIIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTUKEHHSIM POCCHUCKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbI, HUCIOIb30BAHUE STUX JIOCTUKEHUN B
JIpYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHWE JIYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, Cc(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHMUS, CBI3AHHOTO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESATENbHOCThIO YYEHOI'O, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTH4YeCKOro BOCTIMTAHUSA:

ACTETUYECKOE  OTHOUIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MAaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, peUIeHUi, pacCcyXIeHUH, BOCIPUUMYHUBOCTH K
MaTeMaTUYECKUM acTieKTaM Pa3UnYHbIX BUJIOB UCKYCCTBA,

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTEMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro oOpasa *H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0pOBBIO (310pOBOE
MUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3nyeckas akTUBHOCTB),
(bu3nYeCKoe COBEPILICHCTBOBAHUE ITPH 3aHATHUSAX CIIOPTUBHO-03/10POBUTENBHOMN JEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYIly, OCO3HAHHE IIEHHOCTH TPYIOJIOOUS, HHTEPEC K Pa3NUYHBIM cdepam
MpoeCCHOHAIBHON ACSTEIIBHOCTH, CBS3aHHBIM C MaTEMaTUKOW W €€ MPUIOKEHUSIMH, YMECHUE
COBEpIAaTh OCO3HAHHBIA BBHIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBI, TOTOBHOCTb M CIOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa3oBaHUIO W
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTHYECKON HAMPaBJICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, TOHUMaHHE BIHUSHUS COLUAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLHMAIbHOW Cpelbl, OCO3HAHUE
I100aTbHOTO  XapakTepa  JSKOJOTMYECKHX  MpoOJieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelIeHus 3ajad B 00JacTU OKpY’KaloLeil cpelbl, MiIaHUpOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOKHBIX TIOCJIEICTBUN JJIsl OKPYKAIOLIEH Cpebl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAYKH W OOILIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTHYeCKOH HayKH Kak chepsl
YEJIOBEUECKOU NIEATEIIbHOCTH, ATANlOB €€ Pa3BUTHUS U 3HAYMMOCTHU JUIS PA3BUTHS LIMBUIIN3ALINH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTD MHANBHYaIbHO U
B IpyIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3naBaTebHBIC YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISIBJIAITh M XapaKTEpPU30BaTh CYLIECTBEHHbIE MPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
HNOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpPMyIUpOBaTH ONpEAEICHUS MOHATHH,
YCTaHABJIMBATh CYIIECTBEHHbIM NpHU3HAK KiIaccu(UKalMM, OCHOBaHMSA Uil 0000OLIeHus u
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHMPOBATh W IpPeoOpa3oBbIBATh CYXKIEHHs: YTBEpIUTENbHbIE U
OTpHLIATENIbHbIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTUBOpeYns B (hakTax,
JaHHBIX, HaAOMIOJEHUSIX U  YTBEPXKICHUSX, MpeajaraTb KpPUTEPUU IS BBISABICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeNIaTh BBIBOJBI C HMCIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHBHBIX U MHIYKTHBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKIECHUU (IIpsIMble U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALMIO, NPHUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJCHHSI U BBIBOJIbI;

BbIOMpaTh CrHoco0 pemieHus YydyeOHOM 3adauu (CpaBHMBAaTh HECKOJIbKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXOMALIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3zoBble nccienoBarebcKkue 1eHCTBUA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBATh
BOIPOCH], (PUKCHPYIOIIME MPOTUBOpEUYUE, MpOOJIEMy, YCTaHABIMBATH HCKOMOE M JIaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO ~ CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHUYeCKOTo OObEeKTa, SBJIEHUS, IPOLIECCa, BBISBICHUIO
3aBHCUMOCTEN MeX 1y 00bEKTaMu, SIBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENIbHO (hOpMYyIUpPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3ybTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
00001IeHHI];

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHUE IMpoIiecca, a TAK)KE BBIIBUTATh MPEIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JeUIUTHI HHPOPMAIIUH, JaHHBIX, HEOOXOAUMBIX JJI OTBETAa Ha BOIPOC U AJIS
pEILIEHNUs 3aa4H;

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHUKOB  pA3jIMYHBIX THUIIOB, AHAIM3HPOBATH,
CHUCTEMAaTH3UpOBaTh M MHTEPIPETUPOBATh HMH(DOpPMAIMIO PA3IUYHBIX BUAOB U (opMm
IIPEJICTaBIICHHUS,



CTPYKTYpUpOBaTh  HMHGpOpMALMIO, MPEACTaBIATh €€ B pa3IMuHbIX  (opMax,
WITIOCTPUPOBATh IpadUyuecKy;

OLICHMBATh HAAEKHOCTh HMH(POpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHBIE YHHMBepCcaIbHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCHIPUHUMATh M (OPMYIHPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LEISAMH
OO0IIeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JaBaTb IMOACHCHUA II0 XOAY pClICHUA 3adadd, KOMMCHTHUPOBATH HOJIy‘IGHHBIﬁ
pe3yJbTar;

B XO0Jlle 0OCYXIEHHS 33JaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, TPOOJIEMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYKACHUA C CYXICHUAMH APYIrUX YYaCTHUKOB AHajIora, O6H3py‘)KI/IBaTI) pasiniue U CXoACTBO
NO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

IPE/ACTABIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, MCCIEJOBAaHMS, IPOCKTa,
CaMOCTOATENIFHO BBIOMPATh (opMmar BBICTYIUICHHS C y4ETOM 33/a4 NpPE3eHTAUH |
0COOEHHOCTEHN ayAUTOPHH.

PeryisiTuBHBIC yHMBepcaibHble y4eOHbIe AeiicTBUS

Camoopranu3anus:

COCTABIIATH IUIAH, aJITOPUTM pEIICHHs 3a/a4d, BBIOMpATh CIIOCOO pEmIeHHs ¢ y4ETOM
UMEIOLINXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapUaHThI pelIeHUl ¢ yu€TOM HOBOW MH(pOpMAaLIUK.

CaMOKOHTPOJ/1b, SMOLMOHAIBHBIH HHTEJICKT:

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUS COBEPIAEMBbIX JEUCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHN MaTEMaTHUECKOH 3a7aun;

NpEeBUIAETh TPYJHOCTH, KOTOpbIE MOTYT BO3HMKHYTh INPH pEIIEHUH 3a/a4ld, BHOCUTh
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JAHHBIX, HAlJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBaTb COOTBETCTBHE pe3yibTaTa MLEIHM M YCIOBHSM, OOBSICHATH NPUYMHBI
JOCTMDKEHUS. WM HEJOCTIKEHHsI Pe3yJbTaToOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pelieHMH y4eOHBIX 3a/a4y, NpPUHUMATh IeJIb COBMECTHOH JEsATEeIbHOCTH, IUIAHUPOBAThH
OpraHU3aIMIi0 COBMECTHOM pPabOTHI, paclpeaesisiTh BHIBI padOT, TOTOBAPUBATHCS, OOCYXKIaTh
MIPOIIECC U PE3YIbTAT paboThl, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (PopMax paboThl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U HWHBIE), BBIIOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBUS C
OpYTMMH YI€HaMHd KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHIM, CHOPMYINPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.



INPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 kJjacce 0Oy4aroIIMiCs MOMYYHUT CIEAYIOIIME MpPEIMETHBIC
pe3yibTaThl O OTJEJIBHBIM TeMaM paboyeil mporpaMmsl yueOHOro Kypca «Anredpa u Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOJTHO OTIEPHUPOBATH MOHATHAMU: PAMOHAIBHOE YHCIIO, OECKOHEYHAs! TEPUOMUECKast
poOb, MPOLEHTHI, UPPALHMOHAIBHOE YHCIO, MHOYKECTBA PALMOHAJIBHBIX U JACHCTBUTEIbHBIX
4HCell, MOLYJIb AEUCTBUTEIBHOIO YUCIIA;

OPUMEHSATH IPOOU U MPOLEHTHI I PEIICHHs IPUKIJIAIHBIX 33/1a4 U3 Pa3IMYHbIX OTpaciieit
3HAHUU U PEAIbHOM KU3HH;

OPUMEHATh NPUOIMKEHHBIE BBIYUCICHUS, MpaBWa OKPYIJIEHUS, NPUKUAKY U OLIEHKY
pe3yJipTaTa BBIYUCIICHUN;

CBOOOJHO ONEpUPOBATH IOHATHUEM: CTENEHb C IEJbIM IOKa3aTelieM, HCIO0JIb30BaTh
HNOIXOAAIIYI0 (OPMY 3alHCH JCHCTBUTEIBHBIX YWCEN JUISl PEIICHWS NMPAaKTUYECKHX 3a1ad U
IIPEJICTaBICHNS JaHHBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATYPaJIbHOM CTENEHH;

CBOOOJHO ONEPUPOBAThH OHATUEM: CTENIEHD C PALIMOHAIBHBIM I10KA3aTEeIeM;

CBOOOZHO ONEPUPOBATH IOHATUSAMU: Jorapudm Yucia, NECITHUYHbIE M HaTypajbHbIE
JorapudMmel;

CBOOOJTHO ONEpPHPOBATh MOHATUSIMH: CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCHHYC U apKTAaHI'€HC YHACIOBOTO apryMEHTa.

YpaBHeHUS H HEPABEHCTBA:

CBOOOJTHO ~ ONEpUpOBaTh  MHOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIBHBIE YPAaBHEHHUS U YPABHEHUS-CIICICTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

IPUMEHSTh pa3IUYHbIE METOAbl DPELIEHUS pPALMOHAIBHBIX U JPOOHO-PAMOHAIBHBIX
YPaBHEHUH, IPUMEHATb METOJ UHTEPBAJIOB I PELICHUS HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHAMM: MHOTOYIEH OT OJHOW MEPEeMEHHOH, MHOTOWIEH C
HeNbIMU KO3 UIMEHTaMH, KOPHHM MHOTOWIEHA, MPUMEHSTHh JIeJeHHEe MHOrowieHa Ha
MHOT'OUJIEH C OCTaTKOM, TeopeMy be3y n teopemy Buera s pemenuns 3anay;

CBOOOJTHO ~ONEpUpOBaTh TMOHATHSMU: CUCTEMa JIMHEWHBIX ypaBHEHHUH, MaTpuIia,
ONpEeAEIUTENb MaTpUllbl 2 X 2 W €ro IeOMETPUYECKUH CMBICH, MCIOIb30BaTh CBOMCTBA
omnpenenuTens 2 X 2 Juis BBIYACIEHUS €r0 3HAYEHHUs], IPUMEHATh ONPEICIUTENHN I pPEeHICHUsS
CHUCTEMBI JIMHEHMHBIX YPAaBHEHUH, MOJEIMPOBATh PEAIbHBIE CUTYallUH C IOMOIIBI) CHUCTEMBI
JVUHEUHBIX YPaBHEHHUM, WCCIIEJ0BaTh IIOCTPOCHHBIE MOJENIM C IIOMOIIBIO MaTpull U
OIIPEIEIUTENEH, HHTEPIIPETUPOBATH ITI0JYyYEHHBIN PE3yIIbTaT;

HCIIOJIb30BaTh CBOMCTBA JEMCTBHI ¢ KOPHIMHU ISl MpeoOpa30oBaHUsl BhIPaKEHUI;

BBIMIOJHATh MPEOOpa3OBaHUS  YHMCIOBBIX BBIPDAKEHUHM, COAEpXKAIIUX CTENEHU C
palMOHAIbHBIM I1I0KA3aTENIEM;

UCIOJIb30BaTh  CBOMCTBA  JIOrapu(MOB uIid NpeoOpazoBaHus  JIOTapU(PMUUECKUX
BBIPAKECHMI;

CBOOOJHO  ONEpUpOBaTh  MOHATUAMHU:  HMPpPALMOHANbHbBIE,  IOKa3aTelbHbIE U
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PEUICHUS C MOMOIIbIO PAaBHOCHIIBHBIX NEPEXO0J0B
WJIN OCYILECTBIISIS IIPOBEPKY KOPHEH;



IPUMEHATh  OCHOBHBIE  TpUTOHOMETpuYeckue (opMyiabl Aias  IpeoOpa3oBaHUS
TPUTOHOMETPUUYECKUX BBIPAKEHHUIA;

CBOOOJTHO OIEPHUPOBATH IOHSATHEM: TPUTOHOMETPHYECKOE ypaBHEHHE, TPUMEHATH
Heo0XxouMble (OPMYIIbI JUIsl pELLICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHUH;

MOJEIIUPOBaTh peaJbHblE CUTyallUM Ha s3bIKE aireOpbl, COCTAaBIATh BbIPAXKEHUS,
yYpaBHEHHs, HEpPaBEHCTBAa [0 YCIOBHIO 3a/lauyM, KCCIECI0BATh IIOCTPOCHHBIE MOJEIH C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U rpapukm:

CBOOOJIHO ONEpUpPOBaTh MOHATUAMU: (DYHKIMS, CHOCOOBI 3a7aHus (YHKLHH, B3aUMHO
oOparHble (QYHKIUM, KOMIO3UIMSA (YHKIMHA, rpaduk (YHKIWHU, BBINOJIHATH 3JIEMEHTapHbIC
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: OOJIACTH ONPEJENEHUs M MHOXKECTBO 3HAaYECHUMH
GbyHKLIMY, HYTU QYHKLIUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJTHO OTEPHPOBATH TMOHATHAMHU: YETHBIE W HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GyHKIMU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCHMyMbl W MHUHUMYMBI (YHKIHUH,
HauOoJIbllIee M HaUMEHblIIee 3HaYeHnEe (PYHKLIUU HAa IPOMEKYTKE;

CBOOOJTHO OIEpPUPOBATH IMOHATUAMHU: CTENEHHass (DYHKIMS C HATypaJbHbIM U LEJIbIM
nokasareseM, rpaduK CTENeHHOH (YHKIMU C HATYpaJbHBIM M IENbIM ITOKa3aTeneM, rpadux
KOPHS N-Oi CTETIeHU KaK (YHKIIUU OOpaTHOM CTENEHH C HaTypaJlbHBIM IIOKA3aTeIeM;

ONEepUPOBATh MOHATHAMM: JIMHEWHas, KBaJpaTW4yHas W JApOOHO-IMHEHHass (QYyHKIUH,
BBINOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(PUKOB;

CBOOOJTHO ONEPHPOBATH MOHATUSAMH: IOKa3aTellbHas W JorapupmMuueckas GyHKIUU, UX
CBOWCTBA ¥ TpadUKH, HCIIOIB30BATh UX TPAGUKH ISl PEIICHHs YPaBHEHHIA;

CBOOOJTHO ONEpUPOBaTh MOHATHSIMU: TPUTOHOMETPHUYECKAs OKPY)KHOCTb, OINpe/eiIeHUe
TPUTOHOMETPUUYECKUX (PYHKLUI YHUCIOBOIO apryMEHTa;

UCTIONB30BaTh Tpaduku (QYHKIMHA A UCCIETOBAHHS TPOIECCOB M 3aBUCHUMOCTEH TpU
pelIeHNn 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB M PEANbHOW JKU3HH, BBIpaXaTh (HopMyaamu
3aBHCHUMOCTH MEX/y BeTUUNHAMU;

Hauana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJTHO OIEPHUPOBATH TMOHATHAMHU: apuPMeTHdecKas U TeOMETPUYECKas MpOrpeccus,
OeckOHEUHO yObIBaroIlasi reOMeTprUecKas Mporpeccusi, TMHEHHBIA 1 SKCIIOHEHIIMAIBHBIN POCT,
(dopMyIa CI0XXHBIX IPOLIEHTOB, UMETh IIPEJCTaBICHUE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCHH VIS PELICHUs PEATbHBIX 33/1a4 MPUKIAIHOTO XapaKkTepa;

CBOOOJTHO ~ OMEPUPOBATh TOHATHSAMH:  TIOCIEAOBATENLHOCTh,  CIOCOOBI  3a/laHUS
MIOCJIeIOBATEIFHOCTEH, MOHOTOHHBIE M OTPaHHYCHHBIE TTOCIIE0BATEILHOCTH, IIOHUMATh OCHOBBI
3apOXKICHUSI MATEMaTUYECKOro aHalTN3a KaK aHaji3a OECKOHEYHO MaJbIX;

CBOOOJTHO ONEpHPOBATh MOHATUSMH: HENpPEpbIBHBIE (DYHKIMM, TOYKH pa3pbiBa rpaduxa
(GyHKIIMH, aCUMIITOTHI rpaduka GyHKIINH;

CBOOOJTHO OTIEPHPOBATh TOHATHEM: (DYHKIMS, HENpephIBHAas Ha OTpE3Ke, NMPUMEHSTH
CBOWCTBA HEMIPEPBIBHBIX (DYHKIUH IS pelIeHHs 3a1a4;

CBOOOJTHO ONEpUpOBaTh MOHATHUSMHU: TiepBas W BTOpas NPOMU3BOJAHBIE (YHKIIHH,
KacaTesbHas K rpa@uky QpyHKINU;

BBIUUCIIATh TPOU3BOJHBIE CYMMBbI, IPOU3BEICHMS, YAaCTHOIO M KOMIIO3UIMH JBYX
(byHKUUH, 3HATH TPOU3BOJHBIC 3JIEMEHTAPHBIX (PYHKIIHII;

UCIIOJIb30BaTh T€OMETPUUYECKHUM U (PU3UUECKUI CMBICT IPOU3BOJHOM /ISl pEILICHHs 3a1a4.

MHo:xecTBa U JIOTHKA:



CcBOOOJIHO ONEPUPOBATH MOHATHSIMU: MHOXECTBO, ONIEPALIUU HAJl MHOKECTBAMU;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN alapar sl ONMCAHMS PEaJIbHBIX IIPOLECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYTruX y4eOHBIX IPEAMETOB;

CBOOOJIHO OIEpUPOBaTh IOHATHSAMM: OIpPEIENICHHE, TEOopeMa, YpaBHEHHE-CIEJICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JO0Ka3aTelbCTBO, pPABHOCHIBHBIC YpPaBHEHUS U
HEPAaBEHCTBA.

K xonnmy oOyuenus B 11 kJiacce oOy4aroIIMiCS MONYYHUT CIEAYIOIIME MPEAMETHBIC
pe3yibTaThl O OTJEJIBHBIM TeMaM paboyeil mporpaMmsel yueOHOro Kypca «Anredpa M Hauyana
MaTEMaTHYECKOT O aHAJIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOJHO OIEPUPOBATH MOHATUSAMH: HATypajJbHOE W MEJ0€ YHCIO, MHOXECTBa
HaTYypaJIbHBIX U LEJBIX YHCEN, UCIOIb30BaTh IPU3HaAKU Aeaumoctu nenslx yucen, HOJ[ n HOK
HaTypaJIbHBIX YMCEJl JJIs PEIIEHUS 3a1a4, IPUMEHATh aIrOpuT™M EBKinaa;

CBOOOZHO ONEPUPOBATh MOHATHEM OCTAaTKa M0 MOJYJIIO, 3aIIMChIBATh HATypaJbHbIE YMCIa
B Pa3JIMYHBIX TO3ULIMOHHBIX CUCTEMAaX CUHMCIICHHUS;

CBOOOJTHO ONEpUpPOBaTh MOHATHSIMU: KOMIUIEKCHOE YMCIO U MHOKECTBO KOMIUIEKCHBIX
qucell, MPEJICTAaBIATh KOMIIJICKCHBIE YHCIIA B alreOpandyeckoil ¥ TpUrOHOMETPUUECKO (opme,
BBITOJIHATH apUPMETHIECKHE OTIEPALMU C HUMH U N300paXkaTh HA KOOPMHATHOW TIOCKOCTH.

YpaBHeHHUsS M HEPABEHCTBA:

CBOOOJHO  OIEpUpPOBaTh  MOHATUAMU:  HMPpPALMOHANbHbIE,  IOKa3aTelbHblE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C IOMOILBIO PABHOCUIILHBIX MIEPEXO0B;

OCYILIECTBIISATH 0TOOP KOPHEN IIPU PEIIEHUN TPUTOHOMETPUUYECKOTO YPaBHEHNUS;

CBOOOJHO OINEPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, NPUMEHSTH
HEeo0Xo1uMble (OPMYIIBI [Tl PELLICHHUsS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OINEPHUPOBAThH MOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS, HAXOAUTh PEIICHUS] CUCTEMBI U COBOKYITHOCTEMN
pAllMOHATIbHBIX, HWPPALMOHATBHBIX, IIOKA3aTENbHBIX M JIOrapuMHUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pewiath palMoHalbHbIe, HPPALMOHAIbHbIE, I[OKa3aTeJdbHblE, Jorapu(MUUYECKue |
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEp KAINE MOAYJIN U [TapaMeTpBbL;

NPUMEHSTH TpapuuecKre METOAbI ISl PELLIEHUS] YPaBHEHUHM M HEPABEHCTB, a TaK)Ke 3a/1a4
C IIapaMeTpaMy;

MOJIENIUPOBATh pEeAJIbHbIE CUTYallMM Ha s3bIKe aireOpbl, COCTAaBIATH BBIPAXKEHUS,
YPAaBHEHUS, HEPAaBEHCTBA M HMX CHCTEMBI II0 YCIOBHIO 33Ja4d, HCCIEN0BATH IOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHUEM arrapaTa anreOpbl, HHTEpIPETUPOBATh MMOJIYYEHHBIH pe3ynbTar.

DyHKIUH U TPaQUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIHI C MOMOLIbIO 3JEMEHTApHOIO HCCIEeIOBaHUS U
CBOMCTB KOMITO3ULIMU ABYX (PYHKIIHIA;

CTpPOUTh TeOMEeTpHYecKkre oOpa3bl ypaBHEHHMH M HEPAaBEHCTB Ha KOOPAWHATHOM
IIJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHAMMU: TPAUKU TPUTOHOMETPHUECKUX (DYHKIIMA;

MPUMEHSTh QYHKIUHU JJI1 MOJICIIMPOBAHUS U UCCIIEIOBAaHUS peabHBIX MPOLIECCOB.

Havajia MmaTeMaTH4eCKOI0 aHAJIM3A:

UCIOJIb30BaTh MPOM3BOIHYIO JUIS HCCIENOBaHMA (YHKIMM Ha MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJUTh HauOOoblIee U HAUMEHbIIIEee 3HaUeHUs (DYHKIMY HEPEPhIBHON HAa OTPE3KE;



UCTIOIB30BaTh MPOU3BOIHYIO ISl HaXOXICHUS HAMITYUIICro PEIICHUs B MPUKIATHBIX, B
TOM YHCJIE COIUAIBHO-DKOHOMUYECKHUX, 3aJa4ax, JIJs ONpEACNCHUS CKOPOCTH M YCKOPEHUS
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

CBOOOJTHO OTIEPUPOBATH MOHATHAMU: NIEPBOOOPA3HAsI, ONIPEIEIEHHBIA HHTETPA, HAXOAUTh
NepBOOOpPA3HbIC AJIEMEHTAPHBIX (YHKIMHA M BBIYUCIATH UHTErpan mo Gopmyne Hproorona-
JletiOnuma;

HAXOJWTh IJIOMIAJH IIOCKUX (QUTYP U 00BEMBI TEJT ¢ TOMOIIBIO UHTETPAJIA;

UMETh MPEJCTABICHHE O MaTEeMAaTHYeCKOM MOJICIIMPOBAHUHM Ha NpPUMEpPE COCTABIICHUS
nuddepeHIaIbHBIX YPaBHCHUH,

peliaTh MPUKIAJIHBIE 33a49id, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3NIECKOTO
XapakTepa, CpeICTBAMHU MAaTEMAaTHYECKOTO aHAIIK3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosnuecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO IEUCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 |
LIEJIBIM ITOKa3aTeIeM
3 Apudmernueckuit KOpeHb N-0if CTENEHN. 15 |
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckast pyHKuus. 18 |
Jlorapudmuueckue ypaBHEHUs
6 Tpuronomerpruyeckue BoIpaxkeHUs U 2 1
ypaBHEHUS
ITocnenoBaTeIbHOCTH U IIPOIPECCUH 10 1
HenpepriBabie pyukiuu. [IponsBoanas 20 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
| HccnenoBanne GyHKIHA ¢ TOMOIIBIO 2 !
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TpUrOHOMETPHUECKUX (HYHKIIHH. 14 |
TpuroHomeTpuuecke HepaBeHCTBA
4 WppanmonanbpHble, OKa3aTeIbHbIE U 24 |
norapuMuUecKrue HEpaBeHCTBA
5 KommiekcHbie uucna 10 1
6 HarypanbHble u 1ienble ynucna 10 1
Cucremsl palMOHAIBHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ napameTpamu 16 1
9 [ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AT 16 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Koau4vecTBo 4acoB DJIeKTPOHHbIE
Ne ara udpoBbie
n/n Tema ypoka Bcero Koutpoapupie  IMpaxruyeckue fll3y‘lel-ll/lﬂ :)Iﬁl;l)aI;OBaTeﬂbele
padoThI padoThI pecypes:
| [[MHOXeCTBO, Onepari Ha/l MHOYKECTBAMHU |
1 UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpruMeHeHne TeOpEeTUKO-MHOKECTBEHHOTO |
arnapara Jjig peueHus 3aaaqd
Parmmonansapie unciaa. OOBIKHOBEHHBIC U
4 JECSITUYHbIE IPOOH, POLIEHTHI, 1
OeCKOHEUYHBIE TIEPUOINUECKHUE TPOOH
Parmmonansapie unciaa. OOBIKHOBEHHBIC U
5 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
OECKOHEUYHBIE MTEPUONUECKHUE TPOOH
6 [Ipumenenne qpodei u MPOIEHTOB ISt |
pelIeHs TPUKIaJAHbIX 3a7a4
7 [Ipumenenue qpoOeit U IPOIEHTOB TSt |
pelIeHs TPUKIaJAHbIX 3a7a4
g JleicTBuTenbHBIE YKclia. PaimonanbHbIC U 1
HPpAIMOHATILHBIE YHCIIa
9 ApudmeTrdeckue oneparuu C |
JIEUCTBUTEIbHBIMHU YHCIIAMH
10 Monyib 1eMCTBUTEIBHOTO YUCIa U €ro 1

CBOMCTBA




11

12

13

[TpuOkEHHBIE BBIYMCIICHUS, TIPAaBUIIA
OKpYTJICHUS, TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

OCHOBHBIE METO/IbI PELICHUS LENbIX U
JIPpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIC MCTOABI pCHICHUA LCIIbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCHICHHUA LICJIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

15

16

17

MHOro4seHs! OT OJTHON EPEMEHHOM.
Jlenenne MHOTOUYJIEHa HA MHOTOUJIEH C
ocratkoM. Teopema besy

MHorousieHsl ¢ LeIbIMU KO3 UITMEHTaMH.
Teopema Buera

Pemenne cucreM ITMHENHBIX YpaBHEHUN

18

19

20

Pemenue cucreM IMHENHBIX ypaBHEHUN

Marpuia cucTeMsl JINHEWHBIX YPAaBHEHUM.
Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKUN CMBICT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Ornpenennurens MaTpuLbl 2X2, €ro
TEOMETPUUYECKHUN CMBICIT Y CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

[TprMeHeHue onpeaenuTeNs 1 peleHus
CHCTEMBI JINHEHHBIX YPaBHEHU




22

23

Pemenne nmpukinaaHeIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiagHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHUM

24

KonTtponbnas pabdora: "PanmonanbHbie
ypaBHEHUs U HepaBeHCTBA. CrcTeMsl
JUHEHHBIX ypaBHEHUN"

25

26

27

OyHKIHS, CITOCOObI 3a1aHus (PYHKITHH.
Bsanmuo obparnsie pynkiun. Kommosumms
byHKIII

I'paduk Pynkuuu. InemMeHTapHbIC
npeoOpazoBanus rpadukoB QyHKIUH

OO6nacth ornpeesieHns] 1 MHOYKECTBO
3HayeHud pynkuuu. Hynu pyHkuum.
[TpomexyTKH 3HaK MOCTOSIHCTBA

28

UErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (PYHKIIMH

29

30

31

MaxkcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubonpiiee n HaumMeHblllee 3HaYEHHE
(GYHKIIMHM Ha TPOMEXKYTKE

JluneliHasi, KBagpaTH4Has U JpOOHO-
AuHenHas QyHKIH

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

32

DJIeMEHTapHOE UCCIIEIOBAHUE U
MOCTpoeHre TpaPuKOB ATUX PYHKITUN

33

Crernens ¢ OCJIBIM ITIOKAa3aTCIICM. bunom




Hrrotona

CrereHn c LETBIM TTI0Ka3areaeM. buaom

34 HeroTona
Crenennast GyHKIHUS C HATYpPaJTbHBIM H

35 LeNIbIM NoKa3aTeneM. E€ cBoiicTBa u
rpaduk

36 Kontponbhas pabora: "Crenennas
¢ynkuus. E€ coiicTBa u rpadux"

17 ApudmeTnueckuii KOpeHb HaTYpaJbHOM
CTEIEHU U €ro CBOKMCTBA

18 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

39 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIA,
COJIepKalINX CTENEHU U KOPHU

40 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
COJIepKalIiX CTENEHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHUH,
CoJIepKaliX CTENEHU U KOPHU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

42 METO/Ibl PEIICHUS UpPALlMOHAIBHBIX
ypaBHEHUU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

43 METO/Ibl PEIICHUS UpPALlMOHAIBHBIX
yYpaBHEHUN
UppanmonansHblie ypaBHeHUs. OCHOBHbBIE

44 METO/IbI PEIICHUSI UPPAUOHATIBHBIX
ypaBHEHUI

45 PaBHOCHIIbHBIE TEPEXOBI B PEIICHUU




UPPALMOHATILHBIX YPAaBHEHHM

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 MPPALMOHAIIBHBIX YPABHECHUN

47 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
UPPALMOHATIbHBIX YPABHEHUM

43 PaBHOCWIIBHBIE ITEPEXOABI B PELICHUH
VPPaLMOHATIBHBIX YPABHEHUN
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

49 KaK (YHKIIMH OOpaTHOW CTETNICHH C
HaTypaJIbHBIM I10Ka3aTelIeM
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

50 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM IOKa3aTeseM
KonrponbHas pabora: "CpoiicTBa u rpaduk

51 KOpHs n-0M creneHu. MppannoHanbHbie
ypaBHEeHHUA"

5 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
e€ CBOICTBA

53 CrermneHb ¢ pallMOHAIBLHBIM [TOKA3aTeIeM U
€€ CBOICTBA

54 CremneHsb ¢ palluOHAIBLHBIM MTOKA3aTeNeM U
€€ CBOICTBA

55 [Toxa3zatenbHast GpyHKIM, €€ cBOICTBA U
rpadux

56 Hcnonws3oBanue rpadpuka QyHKIUN A5
pellIeHNs] ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIIUN AJIs

pellIeHNs] ypaBHEHUI




IToxazaTennHBIE YpaBHCHHA. OCHOBHBIE

58 METO/Ibl PEILIEHUS I0KA3aTENbHbBIX 1
ypaBHEHUI
[Toka3zarenbHble ypaBHeHMs. OCHOBHBIE

59 METO/bI PEIIECHUS TTOKA3aTEIbHBIX 1
ypaBHEHU M
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

60 METO/Ibl PELICHUS] OKA3aTEIbHbIX 1
YpaBHEHUN

61 KonTtponpHas pabdora: "[lokazaTensHas |
¢ynknus. [TokazarensHbie ypaBHeHus"

62 Jlorapudwm yucna. CoiicTBa norapudpma 1

63 Jlorapu¢m uyucna. CpoiicTBa iorapugpma 1

64 Jlorapudm umncna. CoiicTBa jgorapudpma 1

65 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

66 JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(PMBI 1

67 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX |
J0rapuQmbl

68 [IpeoOpa3zoBanue BbIpaXeHH, CoepKalux !
aorapudmsl

69 [IpeoOpazoBanue BEIpaKEHUA, COACPIKALINX |
aorapudmbl

70 Jlorapugmuueckas pyHKIuUs, € CBOUCTBA U |
rpadux

71 Jlorapudmudeckas hyHKIMs, €€ CBOWCTBA U |
rpadguk

7 Hcnonp3oBanue rpaduka GyHKIMM 115 1

peuieHus ypaBHEHU I




Hcnons3oBanue rpadpuka QyHKIUN A5

73 peLICHUs ypaBHEHU I
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC

74 METO/Ibl PEIICHHS JIOTApUPMUICCKUX
ypaBHEHU M
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

75 METOBI pEIICHUS JIoTapu(HMUIECKUX
YpaBHEHUU
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

76 METOBI pEIICHUS JIoTapu(HPMUIECKUX
ypaBHEHU I

77 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUU
Jorapu(pMHUUECKUX ypaBHEHHM

73 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUU
Jorapu(pMHUUECKUX ypaBHEHUH

79 KonTponasnas pabora: "Jlorapudmuueckas
¢yukus. Jlorapupmuueckue ypaBHeHus"

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

31 CuHyC, KOCUHYC, TAHT€HC U KOTaHI€HC
YHCIIOBOTO apryMeHTa

2 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

23 ApKcuHYC, apKKOCUHYC U apKTaHT€HC
YKCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 OIpeEIEHUE TPUTOHOMETPHUUECKHUX

(yHKLUI YUCIOBOTO apryMeHTa




TpuronomeTrpuyeckas OKpyKHOCTb,

85 ONpeieTICHUE TPUTOHOMETPUUECKUX 1
(yHKLUI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAXKEHUM

o1 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX |
BBIPAXKEHUM

9 [Ipeobpa3oBanye TPUrOHOMETPUUECKUX |
BBIpOKEHUH

93 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAKECHUI

94 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUN 1

95 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUI 1

96 Perienne TpUroHOMETPUUECKUX YPAaBHEHHH 1

97 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

98 Penienne TpUroHOMETPUUECKUX YPAaBHEHHH 1

99 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

100 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI 1
KonTponbnas pabora:

101 "TpUrOHOMETPUYECKHUE BBIPAKEHUS U 1
TPUTOHOMETPUUYECKUE YpaBHEHHS"

102 [TocnenoBarenbHOCTH, CIOCOOBI 3aAaHUS |

rocienoBareibHocTe. Meton




MaTeMaTH4YeCKOM HHAYKOUH

MoHoTOHHBIE B OrpaHUYCHHBIC

103 nocjaeaoBaTeabHOCTH. MicTopus aHanu3a
OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nmporpeccus

106 beckoHeuyHO yObIBaroIasi reOMEeTprUIecKast
nporpeccust

107 CymMma 6eckoHeuHO yObIBaroIei
rE€OMETPUUECKOM IPOTrPECCUU

108 JIMHEHBIN U SKCIOHEHIIMAIbHBIM POCT.
Yucno e. Dopmyna CI0XKHBIX IPOLEHTOB

109 JIMHENHBIN ¥ YKCIOHEHIUAIIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLEHTOB

110 Hcnonp30BaHnEe IPOrPECCUU ISl PELICHHUS
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 KonrtpomnbHas padora:
"ITocenoBaTenbHOCTH U Mporpeccun”

112 HenpepsiBHble GYyHKIIUU U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIMI

114 CaoiicTBa (yHKIMIT HEIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto MHTEPBAJIOB JUIsl pELICHUS

HEPABEHCTB




MGTOI[ HHTCPBAJIOB JJIA pEIICHUSA

117
HEPABEHCTB

118 Meton uHTEpBAJIOB JUIsl PELLICHUS
HEPaBEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIMH 1S pereHust 3a1a4

120 [TprMeHeHHEe CBONCTB HEMIPEPBHIBHBIX
GYHKIUH U1 pereHus 3a1a4

121 [lepBast u BTOpas pou3BOIHbIE (PYHKINUU

122 Onpenenenue, reOMETPUIECKUI CMbICI
MIPOU3BOAHOMN

123 Omnpenenenue, GU3NYECKUNA CMBICT
MIPOU3BOJHOMN

124 VYpaBHeHMEe KacaTeabHOU K rpadpuxy
byHKIIIN

125 VYpaBHeHMEe KacaTeIbHOU K rpadpuky
byHKIUN

126 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (HYHKLIUI

127 [Tpou3BoHBIE JIEMEHTAPHBIX (PYHKUINN

128 [IpousBonHas CyMMbI, IPOU3BEACHMS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

129 [TpousBoHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O M KOMIIO3UIIUHU (PYHKIUH

130 [TpousBogHasi CyMMBI, TPOU3BEACHNUS,
YACTHOTO U KOMITO3ULIMH (DYHKIIUH

131 KonTtponsnas padora: "[IponszBoanas”

132 [ToBTOpEeHmE, 0000IIEHNE, CUCTEMATH3AIIH




3HaHui: "YpaBHeHus"

[ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3AIUs

133 3HaHui: "OyHKIMN" !
134 Wrorosast KoHTpOJIBbHASA paboTa 1 1
135 HroroBast kKoHTpoIbHAs paboTa 1 1
136 HOBToPeHI/Ie, 000011IeHNE, CHCTEMATH3AIINS |
3HAHHUN
OBILEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

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

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[Ipumenenne npou3BOIHOM K
WCCIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
[Ipumenenne npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
UCCIIeIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
uccaeaoBaHuio GpyHKIUI Ha
MOHOTOHHOCTB U SKCTPEMYMBI

Haxoxnaenue HaHOOJIBIIETO U

HAaUMEHBIIIETO 3HAUYEHUS HEMPEPHIBHOMN

(GbyHKIIMH Ha OTpE3Ke

Haxoxneaue HauOoJIbILIErO U




HAaMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM
(GyHKIMU Ha OTpE3Ke

Haxoxxnenrne HanOoIIbIIero u
HAMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM
(GyHKIMH Ha OTpE3Ke

10

Haxoxneaue HauOoJIbLIErO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

11

12

13

14

Haxoxnenue HauOOJIBIIErO U
HAaWMEHBIIIETO 3HAYCHUS HETPEePHIBHON
(GyHKINU Ha OTpE3Ke

Haxoxxaenue HanOoJIbIIero u
HaVMEHBIIIETO 3HAYEHUS HENPEPBIBHON
(GyHKIIUM Ha OTpe3Ke

[Ipumenenne nponu3BOIHOM IS
HAaXO0XJICHUS HAaUJTy4IlIEero peleHus B
MPUKIaAHBIX 3a7a4ax

[IpuMeHeHne npou3BOJHON JUIs
HaXO0XJACHUS HaWIY4IlEero peleHus B
MIPUKJIAIHBIX 3a7a4ax

15

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

16

[Tpumenenne npou3BOHOM IS
ompeIeJICHUsI CKOPOCTH U YCKOPCHUS
nporiecca, 3a1aHHOTO (GOPMYIION UITH
rpadgukom




17 Kommnosumus ¢pyHkmmii

18 Komnozunus GyHkimit

19 Kommnosumus hyHkmmii

20 ['eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

)1 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOM INIOCKOCTH

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

7 [lepBooOpazHas, OCHOBHOE CBONCTBO
MepBOOOPA3HBIX

24 [TepBooOpasHbIe 37IeMEHTAPHBIX (HYHKITUH.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

)5 [TepBooOpa3HbIie dNeMEHTapHBIX (QYHKITUH.
[IpaBuia HaX0XACHUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4eCcKnid CMBICI
WHTErpata

7 Beruucnenue onpenenéHHoro HHTerpana
o gopmysne HoroTona-JleliOnuna

73 Brruncnenue onpenenéHHOro HHTerpaia
o gopmyne HeroTona-JleiiOuuma

79 [IpumeHneHue nHTerpana AJjig HaXOXACHUS
IoIaiel TUIOCKUX PUTYp

30 [IpumeHneHue nHTErpana s HaXoXKACHUS
00BEMOB T€OMETPUUYECKHUX T

31 [Tpumeps! pemeHnit qudQepeHIraIbHbIX

YpaBHEHUH




[Tpumeps permenuit nuddepeHImarIbHbIX

32 .
ypaBHEHHH
Matematuueckoe MOJEIUPOBAHKE

33 pealbHBIX MPOIECCOB C MTOMOUIBIO
mudepeHInaTbHBIX YpaBHEHUH

34 KonTponbnas pabora: "[lepBooOpasnas u
uHTerpan”

35 Tpuronomerpuieckue GyHKIUH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

37 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu

18 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuueckre GyHKIUH, UX
CBOMWCTBA U TpapuKu
OT60p KOpHEHN TPUTOHOMETPUUYECKUX

40 YPaBHEHUH € TOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C TOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUECKHX

YPaBHEHUH C IIOMOIIBIO




TPUTOHOMETPHUECKON OKPY>KHOCTH

Pemrenne TpuroHOMETpU4ECKUX

44
HEpPaBEHCTB

45 Pemenue TpuroHoMeTpuuecKux
HEPABEHCTB

46 Perienue TpUroHoMeTpHUUECKUX
HEpPaBEHCTB

47 Pemenne TpuroHoMeTpuuecKux
HEpPaBEHCTB
Kontponsnas padora: "['paduku

48 TPUTOHOMETPHUYECKUX (DYHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOABI PELLIEHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METOABI PELLIEHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OcCHOBHBIE METO/BI PELICHUS
MIOKa3aTeIbHbIX HEPABEHCTB

57 OCHOBHBIE METOABI PELLIEHUS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OcCHOBHBIE METO/BI PELICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OcCHOBHBIE METO/BI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

55 OCHOBHBIE METOABI PELLIEHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEILICHUS

norapu()MUYECKUX HEPABEHCTB




OcCHOBHEBIE MCTOJbI pCHICHUSA

37 UppanoHaTbHBIX HEPABEHCTB
53 OcHOBHbBIE METOABI PELICHUS
UppalMOHANIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppaoOHATbHBIX HEPABEHCTB
60 OcHOBHBIE METOABI PELICHUS
MppaMOHATLHBIX HEPABEHCTB
61 I'padmyeckue MeToabl pemeHus
UppalMOHATIBHBIX YPaBHEHUI
2 I'padrueckue METOIbI pELICHUS
UppaMOHAIFHBIX YPaBHEHHHA
63 I'paduueckue MeTo bl pelIeHus
MoKa3aTeIbHbIX YpaBHEHUN
64 I'paduueckue MeTo bl peLIeHus
MOKa3aTeJIbHBIX HEPABEHCTB
65 I'padnueckue MeToabl pereHus
Jorapu(PMUYECKUX YpaBHEHUM
66 I'paduueckue MeTOIbI peLIeHUs
Jorapu(pMHUUECKUX HEPABEHCTB
67 I'padnyeckue MeToabl pereHus
Jorapu(pMHUUECKUX HEPABEHCTB
I'padmueckue MeToabl pemeHus
68 MOKa3aTeIbHBIX U JorapupMUIecKux
YpaBHEHU
I'paduueckue METObI pELICHUS
69 MOKa3aTeIbHBIX U JOrapu(pMUIecKux

YpaBHEHUU




70

71

72

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMUuecKux
HEPaBEHCTB

KonTponbnas padora: "UppannonaibHele,
NoKa3aTeJbHble U Jorapudmudeckue
HepaBeHCTBA"

73

KomiiexcHele uncna. AnreOpanydeckas u
TPUTOHOMETpHYECKask POPMBI 3aruch
KOMIIJIEKCHOTO YHCIIa

74

75

76

KommnekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUECKast (OpMBI 3arucu
KOMITJIEKCHOTO YHCIIa

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMHU
Apudmerrueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

78

79

N3o0pakeHne KOMIUJICKCHBIX YnCes Ha
KOOPJMHATHOM IIOCKOCTH

N300pakeHre KOMITJIEKCHBIX YHCET Ha
KOOPJAMHATHOMN MJIOCKOCTH

®opmyna Myaspa. Kopuu n-oii ctenenu
13 KOMIUIEKCHOTO YHClia

80

®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMITJIEKCHOTO YHUCIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CCII 1A




peuieHns GU3NYEeCKUX U TeOMETPUIECKUX
3a1a4

Kontponbnas padota: "KommiekcHbie

82 \
qucna

83 HatypanbHble u Lienble uncia

84 HarypanbHble U 11e51ble yncina

85 [IpuMeHeHue Npu3HAKOB ACITUMOCTH
LETBIX YUCEI

26 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LETTBIX YUCEI

g7 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
menbix yncen: HOJQ u HOK

28 [IpuMeHeHne NPU3HAKOB ACTUMOCTH
nensix yucen: HOJl u HOK

29 [IpuMeHeHne NpU3HAKOB AETUMOCTH
LEJTBIX YUCEJI: OCTATKH 110 MOJIYITIO

90 [IpuMeHeHne NpU3HAKOB AEITUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOIYJIIO
[IpuMeHeHne MpU3HAKOB AETUMOCTH

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

9 Kontponbras pabota: "Teopust menbix
gucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHUH.

93 PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI-
CJIeJICTBUS

o4 CucreMa 1 COBOKYITHOCTb YPaBHEHUU.

PaBHOCHIBHBIE CHCTEMBI U CHCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
96 COBOKYITHOCTEN MPpALlMOHAIbHBIX
YpaBHEHUU

OcHOBHBIE METOBI PELICHUSI CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEUICHUS CUCTEM U
98 COBOKYIHOCTEH MOKa3aTeIbHbIX
ypaBHEHUH

OcHOBHBIE MCTO/JbI pCHICHUA CUCTEM U

99 COBOKYIIHOCTEH JIorapu(MU4ecKux
ypaBHEHUH

OCHOBHBIE METOJIbI PELICHHSI CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMUUECKUX
YpaBHEHUU

IIpuMeHeHHEe CUCTEM K PELIECHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 3a]1a4 U3

101 pa3IMYHbIX 00JacTei HayKH U pealbHOMN
YKU3HH, HHTEPIIPETALUS TOJTYYEHHBIX
pE3yJIbTaTOB

[IpuMeHeHne cucTeM K pEelIEeHUI0
MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3

102 pa3IUUYHBIX 00JIacTel HAYKH U PeaTbHON
YKU3HH, HHTEPIIPETALUs OJYYEHHBIX
pe3yabTaToOB




[IpmeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4 U3

103 pa3nuyHbIX 001acTeil HAYKH U peabHOM
KU3HU, UHTEPIPETALUS [OTYyYECHHBIX
pE3yJIbTaTOB
Kontposbnas padora: "Cuctemsl

104 palOHaIbHBIX, UPPALIMOHAIBHBIX
MI0Ka3aTeIbHBIX U JOrapu(pMUUEcKux
ypaBHEHHH"

105 PaunonaneHble ypaBHEHHMS C MapaMeTpaMu

106 PanmonansHble HEpaBEHCTBA C
napameTpamu

107 PanvoHaneHbIE CUCTEMBI € ITapaMeTpamMu

108 HppanmonanbHble ypaBHEHUS,
HEPABEHCTBA C IapaMeTpamMu

109 HppanmoHanbHbIe CUCTEMBI C
napameTpamu

110 IlokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 ITokasaTenbHbBIE CUCTEMBI C ITAPAMETPAMHU

12 Jlorapudmuueckue ypaBHEHUS,
HEpaBEeHCTBA C apaMeTpamMmu

113 Jlorapudmuueckue CUCTEMBI ¢
napameTpamu

114 Tpuronomerpuyeckue ypaBHEHHUS C
napameTpamu

115 Tpuronomerpudeckne HepaBeHCTBA C

napameTpamu




116

117

118

TpuroHomerpudeckue CUCTEMBI C
napameTpamu

[Toctpoenue u ucciegoBaHue
MaTeMaTHUYECKUX MOJIENeN peabHbIX
CUTYallUi C MOMOIIbIO YPAaBHEHUH C
napameTpamu

[TocTpoeHue u uccnenoBaHue
MaTEeMaTHYECKUX MOJIENeN peabHbIX
CUTYaIUH C MOMOIIBIO CUCTEM YPaBHEHHI
C mapameTpaMu

119

[TocTpoeHue u uccnenoBaHue
MaTEMATHYCCKUX MOI{GJ’IGﬁ PCAJIBbHBIX
CUTYAIIMI C TOMOIIbIO CUCTEM YPaBHEHUI
C mapaMmeTpaMu

120

121

122

KonTponbnas pabora: "3anauu c
napaMmerpamu”

[ToBTOpenue, 06001IeHNE,
cucTeMaTu3aius 3HaHui: "YpaBHeHus"
[ToBTOpenue, 06001IeHNE,
cUcTeMaTu3anus 3HaHui: "YpaBHeHus"

123

[ToBTOpenue, o6o0mEeH e,
cucTeMaTu3alnus 3HaHuil: "Y paBHEHHUS.
Cucremsl ypaBHeHUI"

124

125

[ToBTOpenue, o6o0mEH e,
cuctemaTtusanus 3Hanmii: "HepaBencrsa"
[ToBTOpenue, 060061IeHNE,
cucreMaTtu3anus 3Hanuii: "HepaBencrea"

126

[ToBTOpenue, o600mEHNE,




cuctemaTtusanus 3Hanuii: "HepaBencrna"

[ToBTOpenue, 06001eHNE,

127 cucrtematusanus 3Hanuii: "[IpousBoHas u 1
e€ mpuMeHeHue"
[ToBTOpeHme, 06001IEHNE,
128 cucreMmarusauus 3Hauui: "IIponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHmE, 06001IEHNE,
129 cucremarusauus 3Hauuii: "IIponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0000MIICHNE,
130 cucrtemaTusanus 3Hanuii: "MHTerpan u ero 1
npuMeHexnue"
131 [ToBTOpenue, 06001IeHNE, |
cucTeMaTu3anus 3HaHui: "OyHkuun"
132 [ToBTOpenue, o6o0IIEeHNE, |
cucTeMaTtu3aus 3Hanuii: "OyHkiun"
133 [ToBTOpenue, 06001IeHNE, |
cucTeMaTu3anus 3HaHui: "OyHkuun"
134 HToroBasi KOHTpOJIbHASA paboTa 1 1
135 WroroBas koHTpoJsibHas paboTa 1 1
136 [ToBTOpenue, 060061IeHNE, |
CHCTEMATH3alMs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 669156940959655819463310575184336563501118402771
Bnapgeney bypnaesa Hapgexaa HukonaesHa

OedcTevTened C 15.01.2025 no 15.01.2026



http://www.tcpdf.org

		2025-03-19T18:27:49+0500




