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INOACHUTEJIbHAS 3AIINCKA

VYueOHblil Kypc «AureOpa W Havasia MaTEeMaTHYECKOTO aHAIM3a» SIBISAETCS OAHUM U3
HaubOosee 3HAUYMMBIX B IPOrpaMMe CpelHero obiiero oOpa3oBaHUs, MOCKOJIbKY, C OIHOMI
CTOPOHBI, OH OOEeCHe4YMBAaeT WHCTPYMEHTANbHYIO 0a3y g H3Y4YeHHs] BCEX ECTECTBEHHO-
HAYYHBIX KypCOB, a C APYrod CTOPOHBI, (POPMUPYET JIOTUYECKOE M a0CTPaKTHOE MBIILUICHHUE
0o0yJaromuxcsit Ha ypOBHE, HEOOXOIUMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH U JpyruX JUCHMIUIMH. B pamkax pgaHHOro y4deOHOro Kypca
oOydaromuecsi OBJAJIeBAIOT  YHHUBEPCAIbHBIM  SI3BIKOM  COBPEMEHHOW HAayKH, KOTOpas
dbopMyITUpyeT CBOM JOCTIKEHUS B MaTeMaTu4Ieckoit popme.

VY4eOHbIi Kypc anreOppl W Hayal MaTeMaTHYECKOTO aHAJIM3a 3aKJIaJbIBA€T OCHOBY IS
YCIEIIHOTO OBJIAJCHUS 3aKOHaMU (PU3UKHU, XUMHH, OWUOJOrMH, TOHUMAaHHUS OCHOBHBIX
TEHACHIIMNA pPa3BUTHS IKOHOMUKHU M OOIIECTBEHHOM >U3HHU, IO3BOJIIET OPHUEHTHUPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH HX IS
TAIBHEUIETO0 O00pa3oBaHWs W B IIOBCEIHECBHOH JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHU U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU alreOpbl 1 MaTeMaTUYEeCKOrO aHaIHu3a
pa3BUBAaeT YMEHHE HAaxXOJUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTHHHOCTH, JIOKa3bIBATh
YTBEPKACHUS C MTOMOIIBI0O UHIYKIIMK U pacCyk1aTh JeAYKTHBHO, HCIOJIb30BaTh 0000IIEHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBIIILIEHUE.

B xome m3yuenuss yyeOHOro kypca «AnreOpa W Hayalla MAaTeMaTHYECKOTO aHAIIA3a»
oOyyaroluecss MOJy4YaloT HOBBIM ONBIT PELICHUS NPUKIATHBIX 3a7ad, CAMOCTOSITEIBLHOTO
MOCTPOCHUS MaTeMaTHYEeCKUX MOJIENeH pealbHbIX CUTyalud, UHTEPIpPETalud MOJy4YEeHHBIX
pELIECHUH, 3HAKOMSTCS C MPUMEpPaMU MaTEMaTHYECKMX 3aKOHOMEPHOCTEH B IPHUPOJE, HAyKE U
HCKYCCTBE, C BBLAAIOLIIMMHUCA MATEMATHUYECKUMHU OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHbIl Kypc o0sajaeT 3HAYMTEIbHBIM BOCHHUTATEIbHBIM MOTEHLIMATIOM, KOTOPBIN
peanu3yercss Kak uyepe3 ydeOHbI MarepHuall, CIocOoOCTBYIOUMN (OPMUPOBAHHUIO HAYYHOI'O
MHUpPOBO33pEHHUs, Tak M 4epe3 crneunpuky y4deOHOW  JIeATeNbHOCTH, TpeOyromei
MPOJIOJDKUTENIbHOM  KOHLEHTpPAallMd  BHUMAaHUS, CaMOCTOSITENIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YE€HHbIN pe3ynbTar.

B ocHoBe meroauku oOydeHus anredOpe M HayajgamM MaTEeMaTHUECKOIO aHajau3a JIeXKHT
e TENIbHOCTHBIN MPUHIUT O0yUEHUSI.

B ctpykType yueOHOro Kypca «Anredpa v Hayajga MaTeMaTUYeCKOro aHAJIN3ay» BBIIACICHbI
CIIEIyIOIINE COJEpKAaTENIbHO-METOAUYECKHe JTHUHUM: «Uucna U BblUKCICHUS», «DYHKIMH U
rpadukny, «YpaBHEHHUS U HEpaBEHCTBa», «Havama MaTeMaTH4YeCKOTO aHann3a», « MHOXECTBA H
Joruka». Bce OCHOBHBIE COIEP)KATEIBHO-METOANYECKUE JIMHUMA H3Y4arOTCs Ha NPOTSHKEHUU
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEAHEro o0Iero oOopa3oBaHMs, €CTECTBEHHO IOMOIHSIS IPYTr
JIpyra ¥ TOCTENEHHO HACHIIAsCh HOBBIMH TeMaMU U pasjaenamu. J[aHHBIH ydeOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJBKY OOBEAMHSIET B ce0e CcoJep)KaHue HECKOJbKHX
MaTeMaTHUYECKUX JUCUUIUINH, TaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUeCKUN aHan3,
TEOpHsl MHOXECTB, Maremarhdeckas Joruka u apyrue. Ilo mepe Toro kak oOyuarormmecs
OBJIaJIEBAlOT BCE Oosiee MIMPOKMM MaTeMaTHMYECKUM almapaToM, y HHUX IIOCJIEI0BaTEIbHO
dbopMupyeTcss U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKYl0 MOJIeNb pPeaJbHOM
CUTYyallud, TPUMEHATh 3HAHMS, TOJTYYEHHBbIC NMPU M3YYEHUH Y4EeOHOro Kypca, AJS pelieHUs
CaMOCTOSITENIbHO CPOPMYJTMPOBAaHHONH MaTeMaTH4eCKOH 3agaud, a 3aTeM WHTEepIpPEeTHPOBAThH
CBOM OTBeET.



ConepxaTenpHO-MeTOAMYEeCKass  JMHUsA  «Yucna W BBIUMCICHHS»  3aBeplIacT
(dbopMUPOBaHNE HABBIKOB HCIIOIH30BAHUS JCHCTBUTENBHBIX YHUCEN, KOTOpOEe OBLIO HAYaTO Ha
YpOBHE OCHOBHOTO 00Iero odpazoBanus. Ha ypoBHe cpemHero oOmiero oopasoBaHus 0co00€
BHUMaHHE yaensiercss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHIA, BKIIIOYAIOIINX B
ce0sl MCIOJIb30BaHKME PA3IMYHBIX (OPM 3alUCH YHCIIa, YMCHHE JIENaTh MPUKHUJKY, BBITOIHAThH
npuOJIMKEHHBIC BHIYMCIICHUS, OLICHMBATD YUCIIOBBIC BBIPAKEHHS, pad0TaTh C MATEMAaTHUYCCKUMU
KOHCTaHTaMH. 3HAKOMBIC OOYYaIOIIMMCS MHOXECTBAa HATypPalbHbIX, IEJBIX, PAIMOHATIBHBIX U
JCHCTBUTEIILHBIX YHCEN JOTOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxmoMm U3 3THX
MHOXECTB PacCCMaTPUBAIOTCSl CBOMCTBEHHBIE €My CHEIM(PHUSCKUE 3a/1a4H U ONICPAIIH: JICTICHUE
HAIEJIO, OMNEPUPOBAHHE OCTAaTKAMH HAa MHOXECTBE IICNIbIX 4YHCEN, OcoOble CBOMCTBA
palMOHATIBHBIX U UPPAIMOHAIBHBIX YUCEN, apu(METHUCCKUE OTEpaliy, a TaKKe H3BJICUCHHE
KOpHS  HATypaJIbHOW CTEIIEHW Ha MHOXECTBE KOMIUIGKCHBIX  uucel.  biaromaps
MOCJICIOBATEIBHOMY — PAacUIMPEHHIO KpPyra HCIOJB3YeMbIX YHCEl M 3HAKOMCTBY C
BO3MOYKHOCTSIMH MX TIPUMEHEHUS JIJISl PEIICHUS PA3IMYHBIX 3a7a4 (POPMHUPYETCS MPEACTaBICHUE
0 €IMHCTBE MAaTEMAaTHUKH KaK HAYKH U €€ POJIH B MOCTPOCHUH MOJIEIICH peaTbHOTO MUPA, ITHPOKO
UCTIOJIB3YIOTCS 0000IICHIE U KOHKPETH3AIIHS.

Jluaus «YpaBHEHUS M HEPAaBEHCTBA» pPEAIM3yeTCs Ha MPOTSHKCHUU BCEro oOydeHHs Ha
YpOBHE cpemHero oOmero oOpa3oBaHMs, IOCKOJBKY B KaxIoMm paszuene [Iporpammbl
MPEyCMOTPEHO PEIICHUE COOTBETCTBYIOIIMX 3a1ad. B pe3ynbrare oOydaronmecs OBIaJICBAOT
pPa3IMYHBIMK ~ METOJAMH  PCIICHHS  PAIlMOHAIBHBIX, HPPAIMOHAIBHBIX, IOKA3aTeIbHbIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUYCCKUX YPABHEHUH, HEPABCHCTB M CHCTEM, a TaKXKe 3ajad,
coJlepkanux mnapaMmerpsl. [lomydeHHBIE YMEHHS HIMPOKO HCIIONB3YIOTCS TPH HCCICIOBAHUU
GYHKIHH ¢ TTOMOIIBIO TPOM3BOIHON, TIPU PEIICHUN MPUKIAIHBIX 33/a4 U 33]a4 Ha HaXOXKICHUE
HaWOOJIBIINX U HAUMEHBIINX 3HaUeHW (yHKIWU. J[aHHas colepKaTebHasl JIMHUS BKIIIOYACT B
ce0s1 Takke (GOpPMHPOBAHWUE YMEHHUH BBIMIOJHATH Pacu€Thl MO Qopmylsiam, MpeoOpa3oBaHUs
palMoHAIbHBIX, UPPALUOHATIBHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHHUH, a Tak)Ke BBIPAKECHUH,
COJIEpKalINX CTEIEeHW | JorapudMbl. braromapss HW3ydeHHIO anreOpamdecKoro Marepuala
NPOUCXOTUT JalbHEHIIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIIIICHUS
oOy4aromuxcsi, JOPMHUPYIOTCS HABBIKK JIEAYKTHUBHBIX PAacCyKICHUH, pabOThl ¢ CHMBOJBLHBIMU
dbopMamu, TIPECTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC PABCHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpGeKTHBHBIC HHCTPYMEHTHI IS PELICHHS MPAKTHUYECKUX M €CTECTBEHHO-
HAYYHBIX 3a][a4, HAaTrJISHO JIECMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConepxaTenpHO-MeToAMYeCcKast TUHUS «DYHKIUN U TpapUKH» TECHO TEPEIUICTaeTCs C
JIPYTHMH  JIMHHSIMH ~ y9e0HOro  Kypca, TIOCKOJBKY B  KakOM-TO  CMBICIE  3a1aér
MOCJIC/IOBATEIPHOCT, ~ M3YUEHUs  MaTepuaia. VI3ydeHwWe  CTENeHHOW, IOKa3aTebHOM,
JIOTapU(PMHUUECKON ¥ TPUTOHOMETPUICCKUX (DYHKIIHIA, UX CBOWCTB M TPaQHKOB, HCIIOIb30BaHUEC
GyHKIMH U pelieHus 3ajJa4d U3 JPYyruX Y4eOHBIX MPEJAMETOB M PEabHOW JKU3HU TECHO
CBS3aHO KaK C MaTeMaTHYCCKHM aHAJIN30M, TaK W C PEUHICHUEM YpPaBHCHHWH W HepaBeHCTB. [Ipu
9TOM OOJIBIIIOE BHHUMaHWE yaeisiercs (OPMHUPOBAHUIO YMEHHS BBIpaXaTbh (hopmynamu
3aBHCUMOCTH MEKIY Pa3IMYHbIMUA BEJIMYUHAMHU, UCCIICIOBATh MOJYYCHHBbIC (DYHKIMH, CTPOUTH
ux rpaduku. Matepuan 3TOH COJCpKATEIBHOW JIMHUM HAllEJeH Ha pPa3BUTHE YMCHUH U
HABBIKOB, IMO3BOJISIOIIMX BBIPAKaTh 3aBUCHMOCTH MEKIY BEIHYMHAMH B pa3InyHON (opme:
aQHAJTUTUYECKON, TpaduyecKkoii U CIIOBeCHOW. Ero wusydyeHue CrmocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOMIEHMIO W  KOHKPETHU3alluH,
HCIIOJIb30BaHHUIO aHAJIOTUH.



CopepxarenbHas nuHusa «Hagana mateMaTnyeckoro aHajan3a» MO3BOJIAET CYHIECTBEHHO
pacIIMpUTh KPYr KaK MaTeMaTHYECKUX, TaK M MPUKIATHBIX 3a7a4, JOCTYITHBIX O0y4JaroIIiuMcs,
TaK KakK y HHUX IOSBISETCS BOZMOKHOCTh CTPOUTH IPapUKHU CIOKHBIX (DYHKIUH, OMPEACIIATh X
HauOOJIbIIME U HAUMEHbIINE 3HAYEHUS, BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpEeHHs ImpoueccoB. JlaHHas coaepxareinbHasi JHUHUS OTKPHIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHHUSI MATEMaTHYECKUX MOJEJIECH peabHbIX CHUTYyalluii, MO03BOJSET
HaxXOJIUTh HaWJIyyllee pelIeHHWE B NPUKIAJAHBIX, B TOM YHCIE COIMATbHO-2KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOIO aHaliu3a CHOCOOCTBYET pa3BUTHIO
abcTpakTHOrO, (hOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUN
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MAaTEeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJIbTAaTax, MOJYYEHHBIX B XOJI€ PA3BUTUS MAaTEMaTUKHU KaK HAyKH, U
00 UX aBTOpax.

CopepxarenpHO-MeTOANYECKAsE JHHHUS «MHOXeECTBa U JIOTHKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTHYECKON JIOTUKH. TeopeTHKO-MHOKECTBEHHBIC
MPEACTABJICHUS TMPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W TMpeyiaraloT HamOoJsiee
YHHUBEPCATbHBIA SI3bIK, OOBEAMHSIIONIMM BCE pa3felibl MaTeMAaTHUKH U €€ MPUIOKEHHM, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUUYECKHE TUCIUIUIMHBI U UX TPUIIOKEHUS B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4aromeMycs TMOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTUKU U HCIIONb30BaTh €ro JUIsl BBIPAXKEHUS CBOMX MbIciei. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKU KaK HAyKH CJeIyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000OCHOBaHMN ¥ CJI€IOBaHHE ONpeAeNEHHBIM TpPaBUJaM IOCTPOCHHS JOKa3aTeNbCTB.
3HaKOMCTBO C AJIEMEHTaMU MAaTEMaTUYECKOW JIOTUKH CHOCOOCTBYET PA3BUTHUIO JIOTHYECKOTO
MBIIUICHUST O0YYAIOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKIIEHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMHUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUSI.

B yuebHom kypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHallM3a» MPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYECKOTO  MOJCIMPOBAHUSA, KOTOpPbIE  MPHU3BAHBI  CIOCOOCTBOBATH
(OpMHUPOBAHUIO HABBIKOB TIOCTPOCHHUS MOJIEJEH peaTbHbIX CHUTYaAlluid, HUCCIEIOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHalu3a, HWHTEpHpeTaruu
MOJIYYEHHBIX pe3ynbTaToB. Takue 3aqaHusl BIUIETEHBI B KX/l W3 PA3[EOB MNPOrPAMMBI,
MOCKOJIBKY BECh MaTepuall yueOHOTrO Kypca HIMPOKO HCTOJIB3YeTCs NIl PEIICHUS MPUKIIATHBIX
3adad. [lpu pemieHuM  peanbHBIX MPAKTUYECKUX  3a7a4  OOydaromuecs pa3BHBAIOT
HAOIOIaTEIbHOCTh, YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIb30BATh
aHAJIOTHIO, 0000IIaTh M KOHKPETH3UPOBaTh Mpodiemy. JlesTensHOCTh MO (GOPMHUPOBAHUIO
HABBIKOB PEIICHHS MPUKIIATHBIX 33/1a4 OPTaHU3yeTCs B TIPOIIECCEe U3YUEHUS BCEX TeM yueOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATTU3ay.

Ha usydenue yueOHOro Kypca «Anredpa u Hadyajga MaTeMaTHYECKOTO aHaTN3a» OTBOIUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Henento), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BbIYMCICHUSA

Parnmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuoauieckue apodu. Ilpumenenne apoOeit 1 MPOLEHTOB I pEIIeHUs MPUKIIAIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JeiicTButenpHble uncia. PanuoHanbHble M HMppalMOHANbHBIE Yucia. ApudmeTnyeckue
OIepanyy ¢ JECUCTBUTEIBHBIMU 4YuCIaMU. MOAyib NEHCTBUTEIBHOIO YHMCIIA U €ro CBOMCTBA.
[TpuOn>kE€HHbIE BBIUMCIIECHUS, IpaBWJIa OKPYIJIEHMs, MPUKHUJIKA U OLEHKa pe3ysbTara
BBIYMCIICHUM.

Crenens ¢ nenbsiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxosiieit Gpopmsl
3anyucy JEHCTBUTEIBHBIX YHCEN JUIsl PEIICHUs IPAKTUYECKUX 3314 U IIPEJICTaBICHUS JaHHbBIX.

ApudpmeTnueckuii KOpeHb HaTypajJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHANBHBIM IIOKa3aTelleM U €€ CBOWMCTBA, CTENEHb C JACHCTBUTEIbHBIM
MOKa3aTeJIEeM.

Jlorapudwm gucia. CBoiicTBa siorapudma. J[ecaTHIHbIC U HATypaTbHBIC JIOTAPUPMBL.

CuHyC, KOCUHYC, TAHT€HC, KOTAHI'€HC YMCJIOBOIO0 apryMeHTa. ApKCHUHYC, apKKOCHHYC U
APKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnmecTBa W TOXKIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUIIbHBIE YypaBHEHUS U ypaBHEHUS-CIeICTBUsL. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OCHOBHBIE METO/IbI PELICHHUS 1IETBIX U IPOOHO-pallMOHAIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorousnessl OT OJHOM NEpeMEHHOH. JleneHue MHOroudjgeHa Ha MHOTOUYIEH C OCTAaTKOM.
Teopema be3y. Muorousnens! ¢ nensiMu kodddummentamu. Teopema Buera.

[TpeoOpa3zoBaHs YHCIOBBIX BBIPAXKEHUN, COJEPKAIINX CTENIEHU U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMS  UPPALMOHAIBHBIX
YpaBHEHUM.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS T0KA3aTEIbHBIX YPABHEHHU.

[TpeobpazoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI PELICHHUS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHble TpHUroHOMeTpuueckue Qopmyssl. [IpeoOpasoBaHne TPUTOHOMETPUUECKHUX
BBIPAKECHUI. Pellienre TpuroHoMeTpu4ecKux ypaBHEHHM.

Pewenne cucrem JMHEMHBIX ypaBHEHUH. Marpuia CUCTEMBI JIMHEWHBIX YpPaBHEHUM.
Onpenenurens MaTtpuipl 2X2, €ro T€OMETPUYECKUH CMBICI U CBOMCTBA, BBIYMCIEHHUE €T0
3HA4YEHUs, IPUMEHEHUE ONPEIEIUTENS JUIsl PEICHUS] CUCTEMbI JIMHEHHBIX ypaBHEeHUHU. Pemenue
MPUKIAIHBIX 3a7]a4 ¢ IOMOIIbIO CUCTEMBI JINHEWHBIX ypaBHeHUH. VccnenoBanrne mocTpoeHHOM
MOJIEJIH C TOMOLIBI0 MAaTPHULL U ONPEAETUTENEH.

ITocTpoeHne MaTeMaTHUECKUX MOJENEH PEaJbHOM CUTyallud C IOMOINBIO YPaBHEHHMH U
HepaBeHCTB. [IprMeHeHHne ypaBHEHUN M HEPAaBEHCTB K PELIEHUI0 MaTeMaTHMYeCKUX 3afad U
3a/1a4y U3 pa3InYHBIX 00JIaCTEH HAYKU U PeaIbHOM KU3HHU.

DOyHKUUM U rpapuku

OyHKIMs, crnocodbl 3anaHus (QyHKuuu. B3ammuo obOpatsbie (yHkiuu. Kommosuius
byakuuid. ['paduk Gyakmu. InemeHTapHbie TpeoOpa3oBanus rpaduKoB PyHKITUH.



OO6nacth onpeseNneHns 1 MHOXKECTBO 3HaueHnd ¢GyHkumu. Hymu ¢ynknuu. [IpomexyTkn
3HaKonocTostHCTBA. YETHbIe M HeuéTHble QyHKuuu. Ilepmommueckue ¢ynkuuu. [IpomexyTku
MOHOTOHHOCTH (pyHKIIMU. MakcuMyMbl U MUHUMYMBI (yHKIMU. Hanbomnbiiee U HauMeEHbIIIEe
3HaYeHUS PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, KBaApaTU4HasA U IPOOHO-TMHEHHAS PYHKIMU. DIIEMEHTapHOE UCCIIEI0BaHNE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennass GpyHKUIMS ¢ HATypalbHBIM M IEJNBIM TMOKaszareieMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHsS n-0il cTenmeHu Kak (pyHKUMHU OOpaTHOW CTENEHU C HATypabHBIM
MIOKa3aTeJIeM.

[Toka3zarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3oBanue
rpadukoB QYHKIMIA TSI pEIICHUsT ypAaBHEHUH.

TpuronomeTrpuyeckass OKpPYXHOCTb, OINpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHICJIIOBOI'O apryMEHTA.

@YHKIMOHAIbHBIE 3aBUCMOCTH B pEaJIbHbIX MPOIECCaX U SBJICHUAX. ['papuku peasbHbIX
3aBUCHMOCTEH.

Hauvana maTemMaTn4yeckoro aHajamsa

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUs MOCIEI0BaTeNbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBbIE MOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIn3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckass U reoMeTpuueckas mporpeccud. beckoHedHo — yObIBaroIias
reoMmerpuueckas nporpeccusi. Cymma OeCKOHEYHO YOBIBAIOIIEH IeOMETPHUECKON MPOTrPEeCcCUU.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dopMmyna CIOXKHBIX IPOLIEHTOB.
Hcrnonbs30BaHne NPOTpeCcCUu Uil pELIEHUs PEANIbHBIX 3aa4 IPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMM W UX cBoiicTBa. Touku paspbiBa. ACHUMOTOTH TpaduKOB
¢dbyuknuii. CBoiicTBa (YHKIIUN HENMpPEpBIBHBIX HA OTpe3ke. MeToJl WHTEPBAJIOB I PEIICHHUS
HepaBeHCTB. [IprMeHeHne CBOMCTB HEeNPephIBHBIX (YHKIIMM JIsl pelIeHus 3a/1a4.

[TepBas u BTOopas npousBoHble GyHKIMH. OnpenesacHue, TeOMETPUIECKU U (GU3NIeCKui
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaduKy QyHKIHH.

[TpousBoaHbIe dreMeHTapHbIX QyHKIUN. [Ipon3BoaHAsS CyMMBI, TPOU3BEICHHS, YACTHOTO
Y KOMIO3UIINU (QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX CBoiicTBa. [{uarpammbl Dilnepa—BeHHa.
[IpuMeHeHrne TEeOpPEeTUKO-MHOKECTBEHHOIO amnmnapara JJis ONUCAaHUs PeabHbIX MPOLECCOB U
SBJIEHUH, IPU PELICHUH 3a/1a4 U3 IPYTrUX YyUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHUYecKoro  oObeKTa,  CJENCTBUE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KJIACC

Yucsa v BbIYUCICHUSA

Harypanbubsle u nensle uucna. [IpumeHeHuMe NpPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HaubOonbImui obmui nenurens (nanee — HOJl) u Haumensiee obmee kpatHoe (nanee — HOK),
OCTaTKOB 10 MOAYJIO, anroputMa EBkinaa 1s perenust 3a1a4 B LENbIX YUciax.

KommuiekcHple uymcna. AnreOpandeckas W TpUTOHOMeTpuueckas (opmbl 3ammcu
KOMIUIEKCHOTO 4Yucia. ApupMETHYECKHE ONEpaluy ¢ KOMIUIEKCHBIME Ynciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIAUHATHOM MtockocTh. Popmyna MyaBpa. KopHu n-oii cTenenu u3



KOMIUIEKCHOTO 4ucia. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeNl sl pelieHus (GU3HYeCKux u
r€OMETPUUYECKUX 3a/a4.

YpaBHeHusI U HEPaBEeHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUUECKUX YpPaBHEHUH C IOMOINbI0 TPUTOHOMETPUUECKOM
OKPY’KHOCTH. Perienue TpuroHoMeTpuyeCcKuX HEPaBeHCTB.

OcHOBHBIE METO/IbI PEILICHUS TOKA3aTEIbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIUOHAIBHBIX HEPABEHCTB.

OcHOBHBIE =~ METOABl  PELIEHUS CHUCTEM U  COBOKYINHOCTEH  pPallMOHAIbHBIX,
UpPpaMOHATBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHEHUH.

VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMH.

[IpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJad M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pPEANTbHOM JKW3HW, HHTEPIPETALusl IOITy4YeHHBIX
pe3yabTaToB.

DOyHKIMH U rPpauKu

I'paduk kommosunuu QyHkumii. 'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U TpapuKH.

['padmyeckue MeTONBI pELICHUS YypaBHEHUW M HepaBeHCTB. ['paduueckue MeTombl
pelIeHus 3a/1ay ¢ mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAHUSA IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUHU 3a/1a4 U3 IPYruX yUeOHBIX MPEAMETOB U pealbHON KU3HU.

Hauvana maTemaTnueckoro anajamsa

[TpuMeHeHne MPOU3BOAHON K UCCIEN0BaHHUIO (YHKIIUN HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HanOobIIer0 1 HAMMEHBIIIETO 3HAYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

[IppuMeHeHne NPOW3BOAHON IS HAXOXKJACHMS HAWIY4ylIero pPEHICHUS B IPHUKIAJIHBIX
3ajadax, JIs OIpENeNIEHUs] CKOPOCTH W YCKOPEHHUs Ipolecca, 3aJaHHOro (GopMysol Hiu
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBooOpa3HbIX. [lepBooOpaszHbie 3IeMEHTapHBIX
¢ynkuil. [IpaBuna HaxoXA€HUS IEPBOOOPA3HBIX.

Wurerpain. I'eomeTpuyeckuii cMpIca MHTErpaia. BeluncieHne onpeneséHHOro HHTerpana
no ¢popmyine Hetorona-Jleitoauna.

[IpumeHeHue wuHTerpana Uil HAXOXKACHUS IUIOMAAed IJIOCKUX @uryp u 00bEMOB
F€OMETPUYECKHX TEJ.

[Ipumeps! pemennit quddepeHInaIbHbIX ypaBHEHHH. MaTeMaTHuecKoe MOJIEIMPOBAHUE
peabHBIX MPOLIECCOB ¢ MOMOIIBIO AU(PepeHIInaTbHBIX YPaBHEHUH.



I[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpamaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUU  OO0ydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTABICHHE O MaTeMaTHMYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, MPOIEAYyp TpakJaHCKOTO oOIIecTBa
(BBIOOpBI, OMPOCHI U JAPYroe), yMEHHWE B3aUMOJCHUCTBOBATH C COIMAIBLHBIMH WHCTUTYTAMHU B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM,;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS:

c(OpMUPOBAHHOCTh POCCUNMCKON T'PakJaHCKON MIEHTUYHOCTH, YBaXXEHUS K MPOILIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHKEHHUSIM POCCUMCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbl, HUCIOJb30BAHUE 3TUX JIOCTUKEHUN B
JIpYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, Cc(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUYECKOr0 MOBEACHUS, CBI3AHHOTO C NMPAKTHUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKHM U JAESTENbHOCThIO YUYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTH4YeCKOro BOCTIMTAHUA:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  OCTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, peHIeHHWH, pacCyXIeHUuH, BOCIHPHUUMUYUBOCTh K
MaTeMaTUYECKUM acTlieKTaM Pa3IuYHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMaTUUECKUE 3HAHUS B MHTEpECaX 3/I0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3JI0pOBBIO (310pOBOE
NMUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas Gu3ndeckas akTUBHOCTD),
¢u3nyeCcKoe COBEPILICHCTBOBAHHE MTPH 3aHATUSAX CIIOPTUBHO-03/10POBUTENBHOM 1E€ATEIBHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYNy, OCO3HAHUE IICHHOCTH TPYIO0JI00Us, HHTEPEC K Pa3IUYHbIM cdepam
pOoECCHOHAIBHON ACSTEIIBHOCTH, CBA3aHHBIM C MaTEMaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymied mpodeccut W pearnu30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUN
MPaKTUYECKHX 3a/1a4 MaTEMaTHUIECKON HAIIPaBICHHOCTH,

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COIHAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NIPHUPOJHOM M COLHMANbHOW Cpefbl, OCO3HAHUE
100aTbHOTO  XapakTepa  JKOJOTMYECKMX  MpoOJieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN ISl pelieHus 3ajad B 00JacTU OKPY’KaIoLIeil cpelpl, MIaHUpOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXXHBIX TOCIEACTBUN JJIsl OKPYXKAIOLIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 O3HAHMA:



C(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAYKH W OOILIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTUYECKOH HAayKH Kak chepsl
YEJIOBEUECKOU JIEATEIIbHOCTH, HTANOB €€ Pa3BUTHUs M 3HAYMMOCTH Ul Pa3BUTUS LIMBUIM3ALINU,
OBJIAJICHUE SI3bIKOM MATEMAaTUKHU U MAaTEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIENOBATEIbCKYIO IEATEIbHOCTh MHINBAYaIbHO U
B IpyIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

ITo3naBaTebHBIE YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBJIATh M XapaKTEpPU30BaTh CYLIECTBEHHbIE IMPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
HNOHATUH, OTHOLIEHMH MEXAY MOHATUAMHU, (OpPMYIUpOBaTH ONPEAETICHUs MOHATHH,
YCTAaHABJIMBATh CYIIECTBEHHBIA MpPHU3HAK KIACCU(PUKAIMHA, OCHOBAaHHMSA Ui OOOOLICHHUS W
CPaBHEHHUSI, KpUTEPUU TPOBOAUMOI0 aHAIN3a;

BOCIIPUHUMATh, (OPMYJIHMPOBATh W MPeoOpa3oBLIBATh CYKIEHHs: YTBEpIUTEIbHbIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUUs: B (paxTax,
JaHHBIX, HAOMIOJEHUSIX M  YTBEPXKICHUSX, Mpe/yaraTb KpPUTEPUU U  BBISBIICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeNIaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHBHBIX W MHIYKTHUBHBIX
YMO3aK/IIOYEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTEIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMblE U
OT TPOTHUBHOIO), BBICTpaMBaTh AapryMEHTAIllMI0, MPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI;

BbIOMpaTh CHoco® pemieHus y4yeOHOM 3agaun (CpaBHMBAThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosiee MNOAXONAUIMH C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3zoBble nccienoBarebcKkue 1eHCTBUA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIE0BATENbCKUI MHCTPYMEHT MO3HAHUA, POPMYIUPOBATh
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOjeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIMI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO — CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTro OOBEKTa, SIBJIEHUS, IPOLIECCa, BBISBICHUIO
3aBHCUMOCTEH MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOATENIbHO (hOpMYyITUpPOBATH 000OIIEHNS U BBIBOJBI [0 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTH MOJyYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
00001IeHN;

MIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIlecca, a TaK)Ke BbIIBUTaTh MPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JeUIUTHI HHPOPMAIIUK, JaHHBIX, HEOOXOAUMBIX JJI1 OTBETA HAa BOIPOC U JAJIS
pEILIEHUs 3a1a4H;

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHUKOB PA3IUYHBIX THUIIOB, AaHAJU3UPOBATbH,
CHUCTEMaTH3MpOBaThb W HWHTEPIPETUPOBATh HHGOPMAIMIO PA3IUYHBIX BUAOB U (HopM
IIPEJICTaBIICHHUS,



CTPYKTYpUpOBaTh  HMHGpOpMaLMIO, MPEACTaBIATh €€ B pa3iMuHbIX  (opMmax,
WLTIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO  CPOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHBIE YHHMBepCcAIbHbIe yueOHbIe AeiicTBUSA

OO0menne:

BOCHPUHUMATh M (OPMYIHPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEJISAMH
OO0IIeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAax, JaBaTb TIIOACHCHUA 110 XOAY pCeIICHUA 3aJadd, KOMMCHTUPOBATH HOJIy‘-ICHHBIfI
pe3ysbTar;

B XO0Jlle 00CYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOW TEMBI, TPOOJIEMBI,
penraemMoi 3a1auu, BHICKA3bIBATh WJCH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYKACHUA C CYXIACHUAMH APYIUX YUYACTHHKOB AMajiora, O6Hap}’)KI/IBaTB pasiiniuc U CXOACTBO
NO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTaThl PELICHUS 33/a4d, JKCIIEPUMEHTa, MCCIEIOBAaHHS, IPOCKTa,
CaMOCTOATENIFHO BBHIOMpaTh (opmar BBICTYIUICHHS C Yy4€TOM 337a4  NOpe3eHTaluH |
0COOEHHOCTEHN ayAUTOPHH.

Pery1siTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranu3amnus:

COCTaBJIATh IUIAH, QJITOPUTM pELICHUS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOLINXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapUaHThI peIIeHUH ¢ y4€TOM HOBOM MH(pOpPMALIUH.

CaMOKOHTPOJ/1b, SMOLHOHAIBHBIH HHTEJICKT:

BJIa/IETh HaBBIKAMH [TO3HABATENbHON peIeKCUU KaK OCO3HAHUS COBEPILAEMbIX JEWCTBUN
U MBICIUTENbHBIX MPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CIOCOO0aMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3yJIbTaTa PEIICHNs MaTEMaTUUECKOH 3a7jaun;

NpEeBUIETh TPYJHOCTH, KOTOpbIE MOTYT BO3HHUKHYTh IPH pEIIEHUM 3aJaud, BHOCHUThH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX, HAWJAEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBaTb COOTBETCTBHE pe3yjibTaTa MLEIM M YCIOBHSAM, OOBSICHATH MPUUYUHBI
JOCTYDKEHUSI WM HEJOCTIKEHHsI Pe3yIbTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThl MpU
pelieHMH y4eOHBIX 3a/1ad, NpPUHUMATh IeJIb COBMECTHOM JEsATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pPabOTHI, paclpeaesisiTh BHIBI padOT, TOTOBAPUBATHCS, OOCYXKIaTh
MIPOIIeCC U PE3yNbTaT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYMNIOBBIX (popmax paboTsl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U HWHBIE), BBIMIOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHS C
IpYTMMH YIEHaMHd KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

INPEJIMETHBIE PE3YJIBTATbBI



K xonmy oOydenmss B 10 kjacce oOydaromuiCs TMOTYYUT CICAYIONIHE TMPEIMETHBIE
pe3ysbTaThl 1O OTIACIBHBIM TeMaM pabodeil mporpaMmbl y4eOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOT0 aHAIIN3a»!

Yucia 1 BBIYUCICHUSA:

CBOOOJHO ONEpPUPOBATh MOHATUSAMU: PALMOHAILHOE YHUCIIO, OECKOHEUHAs! TIepUoanYecKas
IpoOb, MPOIEHTHI, WPPAIMOHAIBFHOE YHCIO, MHOXKECTBA PAlMOHAIBHBIX M JCHCTBUTEIBHBIX
qucesl, MOAYJb IEHCTBUTEIBHOIO YHCIIA;

NPUMEHSTH IpOOH U MPOLIEHTHI AJIsl PEILICHUs IPUKIAIHBIX 3a]a4 U3 Pa3IMYHBIX OTpaciei
3HAHUU U peaJbHOU KU3HU;

OPUMEHATh TPUOIIKEHHBIE BBIYUCICHHS, MPaBHJIA OKPYIJICHUS, MPUKUIKY M OLEHKY
pe3yJibTaTta BEIYUCIIEHU;

CBOOOZHO OMNEpUPOBATH MOHSATHEM: CTEMEeHb C IEeNbIM IOKa3aTelieM, HCIOJIb30BaTh
NOAXOANIYI0 (OpMY 3amUCH JEHCTBUTENBHBIX YHCEN JUIsl PEIleHUs MPAaKTHUYECKUX 3a7ad |
IIPEJICTaBICHUS JaHHbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPAIBbHOM CTETICHH;

CBOOOJHO OTIEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM ITOKA3aTeNeM;

CBOOOZHO ONEpUPOBATH MOHATUSMU: JOorapudmM 4Yucia, JECATHYHbIE W HATypajbHbIC
J0TapuQMBbl;

CBOOOZHO ONEpPUPOBATH MOHATHSMH: CHUHYC, KOCHUHYC, TAHI€HC, KOTAHI'€HC YHCIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT'€HC YHUCIOBOT0O apryMeHTa.

YpaBHeHus1 U HepaBeHCTBA:

CBOOOJAHO  ONEpUpPOBaTH  MOHATHSAMHU:  TOXJIECTBO, ypaBHEHUE,  HEPaBEHCTBO,
PaBHOCHUJIbHBIE YPaBHEHUS U YPABHEHUSI-CIEACTBUS, PABHOCHIIbHBIE HEPABEHCTBA,

OPUMEHSTh pa3IUYHbIe METOABl PEIICHUS PAIMOHAIBHBIX U JPOOHO-PAIMOHAIBHBIX
YpaBHEHUH, IPUMEHSATh METOJ] HHTEPBAJIOB JUIsl PEILICHUs] HEPABEHCTB;

CBOOOZHO ONEpUpPOBaTh MOHATHUSMU: MHOTOWIEH OT OAHOM IMEPEMEHHOW, MHOTOWIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHATh JeJeHHe MHOrowjieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 11 pemenus 3anay;

CBOOOZHO oOmepupoBaThb MOHSTUAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHla,
onpeAenuTeNb MaTpullbl 2 X 2 W ero reoMETPUYECKUH CMBICHI, HUCIOJIb30BaTh CBOWCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPENCIUTENN IS PELIECHUS
CUCTEMBI JIMHEWHBIX YPaBHEHHH, MOJEIMPOBATh pEajbHbIE CUTyallUd C IOMOIIBK) CHCTEMBI
JUHEHHBIX YPaBHEHMH, HCCIENOBaTh TMOCTPOEHHBIE MOJEIW C TMOMOUIbI0 MAaTpull U
ornpeenuTeNnel, THTepIPETUPOBATh MOJIYUYEHHBIN pe3yIbTaT;

UCIIOJIb30BaTh CBOMCTBA JCUCTBUI ¢ KOPHSAMH JUISl TPeoOpa30oBaHus BIPAKEHHIA;

BBIMOJIHATh ~ MIPEOOpa30OBaHUSl  YHMCIOBBIX  BBIPDAKEHHMH, COAEp)KAIIUX CTENEHH C
paloHaIbHBIM ITOKA3aTeNIeM;

UCIIONIb30BaTh  CBOWCTBAa  JIOTapu(pMOB i NIpeoOpa3oBaHus  JIOTapUPMUUECKHX
BBIPAKECHMUI;

CBOOOJTHO ~ OINEpPUPOBATH  MOHATUAMHU:  HMppPAlMOHANbHbIE,  IOKa3aTelbHblE U
JorapuMuyUecKue ypaBHEHMsI, HAXOJUTh WX PELIECHHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIU OCYILECTBIISISI IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue  (GopMyasl A IpeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKEHUI;



CBOOOZHO ONEpPUPOBATH TOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHATH
HE00X0auMbIe (POPMYIIBI ISl PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHUX YpaBHEHHUIA,

MOJICNIMPOBATh pEAIbHBIE CUTyallud Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHUS,
YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayd, WCCIIENOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DyHKIUHA U ITPaPUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHusl (PYHKLIUH, B3aUMHO
oOpaTHble (GYHKIIUH, KOMIO3UIMS (PYHKIUH, rpaduk (QYHKIMH, BBITOJIHATH ASJIEMEHTapHbBIC
npeoOpa3zoBanusi rpaduKoB PyHKITUH;

CBOOOJTHO OMEpPUPOBATh IMOHATUSAMHU: OOJIACTH ONpPEICNCHHS M MHOXKECTBO 3HAYCHUU
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOZHO ONEpPUPOBATh MOHATUAMU: YETHBIE M HEUYETHBIE (PYHKIMH, NEPUOAMYECKUE
GyHKIIMM, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIMM, MaKCUMyMbl M MHUHHUMYMBI (YHKIIUH,
HauOOoJIbIIICe U HAMMEHBIIIEEe 3HAaUeHNE (DYHKITUU HA POMEKYTKE;,

CBOOOJTHO OTEPHPOBATH TMOHATHSAMHU: CTENEHHass (DYHKIHMS C HATypaIbHBIM MU LEJIBIM
noKasarenemM, rpaguk CTelneHHOW (YHKIMHM C HaTypalbHBIM U IIEJBIM IOKa3aTeneM, rpadux
KOPHsI N-Oi CTENEeHH KaK (GYyHKIIMH 0OpaTHOW CTENEHH ¢ HATypaJIbHBIM IOKa3aTeleM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-TMHEHHas (QyHKIHH,
BBITOJIHATH 3JIEMEHTapHOE UCCIIEIOBAHNUE U TIOCTPOCHUE UX TPa(PUKOB;

CBOOOZHO OMEpUPOBATh MOHATHSMH: MOKa3aTelbHas U jorapupmudeckas GyHKIUU, UX
CBOIiCTBa U rpadUKH, UCIOIB30BATh UX IPa(UKH JIJIs pEIIeHHs YpaBHEHUN;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPY>KHOCTB, OIpENeICHUE
TPUTOHOMETPHUYECKUX (DYHKIIUI YMCIIOBOTO apryMEHTa;

UCMOJIb30BaTh Ipaduku (QYHKIMHA A7 UCCIEI0BaHMs MPOLIECCOB M 3aBUCHUMOCTEH NpHU
peLIeHUH 3aJad U3 JPYruX y4yeOHbIX HPEIMETOB M peabHOW KM3HM, BhIpakaThb (OpPMYIaMu
3aBHCUMOCTH MEX/y BETUYNHAMH;

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apUPMeTHdecKas U TeoMeTpuYecKas Mporpeccus,
0eCcKOHEeUHO yOBIBaroIasi FreOMETpUYECcKasi MPOrPeccHsl, IUHEHHBIN U KCIIOHEHIMAIbHBIA POCT,
(dopMyIa CI0XKHBIX MPOIIEHTOB, UMETh NPEACTABICHNE O KOHCTAHTE;

UCTIOJIB30BATh MPOTPECCHH TS PELICHUS PEATbHBIX 3ajad MPUKIATHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh  MHOHATHSAMM:  TOCJIEAOBAaTENBHOCTh,  CIOCOOBI  3a/aHUs
MOCJIEI0BATEIbHOCTEN, MOHOTOHHBIE U OIpPaHUYEHHBIE MTOCIIEA0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUS] MAaTEMAaTHIECKOTO aHaIM3a KaK aHaIn3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HENPEPBIBHBIC (DYHKIIMH, TOYKH pa3pbiBa Tpaduka
(byHKLIMHU, aCUMIOTOTHI rpaduka GyHKIMHY;

CBOOOJTHO OIEpPHPOBAaTh MOHATHEM: (DYHKIMS, HENpepbiBHAas Ha OTpE3Ke, MPUMEHSTh
CBOICTBa HEMPEPHIBHBIX (QYHKIIMM ISl pelIeHUs 3a/1a4;

CBOOOJTHO ONEpPUPOBATh MOHATHSAMHU: TIEpBas M BTOpas MPOM3BOMHBIC (DYHKIIHH,
KacaTenbHas K rpaduky QyHKIUY,

BBIYUCIIATh TPOU3BOJHBIE CYMMBI, IPOU3BEACHHS, YAaCTHOIO U KOMIIO3UIIMU JBYX
(GyHKIWH, 3HATH TIPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKITHI,

HCIIOJIb30BaTh T€OMETPUYECKUIN U (PU3NUECKHI CMBICI IPOU3BOTHON I PEIIeHUs 3a/1a4.

MHuoxecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEPAIIMU HaJl MHOXKECTBAMH;



HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapar JUisl ONMCAaHUsS pealbHBIX MPOLECCOB
U SIBJICHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB;

CBOOOJTHO ONEpUPOBATh TMOHATHUSAMH: OIpEIeIieHHe, TeopeMa, YpaBHEHHUE-CIEICTBHE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JO0Ka3aTeJbCTBO, pPABHOCWIbHBIE YpPaBHEHUS U
HEPABEHCTBA.

K xonmy oOyuyenus B 11 kiacce oOy4aroIIMiCS MOMYYUT CIEAYIOIIHE IMPEIMETHBIE
pe3ysbTaThl 1O OTJACIBHBIM TeMaM padodeil mporpaMMbl ydeOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOTO aHAIIU3a»!

Yucia ¥ BLIYMCIICHUA:

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: HATypajJbHOE W MEJ0€ YHCIO, MHOXECTBa
HaTypaJIbHbIX M LEJbIX YHUCEN, UCIOIb30BaTh MIPU3HAKU AeaumocTy nenbix yncen, HOA u HOK
HaTypaJIbHBIX YMCENl JJIs PEIEHUs 3a7a4, IPUMEHATh alroput™ EBkinnna;

cBOOOJIHO OIEpUPOBATh MOHATUEM OCTATKa [0 MOJIYJIIO, 3alIUChIBATh HATYPaJIbHbIC YKCIIA
B Pa3JIMYHBIX IO3ULIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOZHO ONEPUPOBATh MOHATUAMU: KOMIUIEKCHOE YHMCIIO U MHOXECTBO KOMILIEKCHBIX
qucell, MPEICTaBIATh KOMIJICKCHbIE YHCIIA B alreOpandyeckoil 1 TpUroHOMETPUUECKO (opme,
BBINOJIHATH apU(PMETHYECKHUE ONIEPALUU C HUMH U N300paXkaTh HAa KOOPJMHATHON INIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOZHO  ONEpUPOBATH  MOHATUSIMH:  HMPPALMOHAIBHBIE,  IIOKa3aTeJIbHblE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIIEHUS C IOMOILBIO PABHOCUIIbHBIX [IEPEXO0B;

OCYILECTBIIATH OTOOP KOPHEH NpH peIieHUH TPUTOHOMETPUUYECKOI'O YPaBHEHUS;

CBOOOZHO OINEPUPOBATh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, NPUMEHSThH
HeoOXxoauMble (POPMYJIbI IJIS1 PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OINEPUPOBAThH MOHATUAMHU: CUCTEMA MU COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBYS, HAXOAUTh PELIECHUs CUCTEMBI U COBOKYITHOCTEH
palMOHANIBHBIX, HWPPALMOHAIBHBIX, IOKA3aTENbHBIX M JIOrapu(MUYECKUX YpaBHEHUH H
HEPaBEHCTB;

pewiatb palMoHalbHble, HPpPALMOHAIbHbIE, I[OKa3aTeJabHblE, Jorapu(MUUYECKue |
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJEp KAILKNE MOLYJIN U ITapaMeTpBbL;

IPUMEHSTH TpapuuecKre METObI ISl PeIIEHUs] YpaBHEHUI U HEPABEHCTB, a TaKkXKe 3a/1a4y
C IapaMeTpaMy;

MOJICNIUPOBATh peaibHble CUTYallMM Ha s3bIKe aireOpbl, COCTAaBIATh BbIPAXKEHUS,
YpaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBHUIO 3aJaud, HCCIEN0BATH IIOCTPOCHHBIE
MO/JIEJIH C UCIIOJIb30BAHMEM arrnapaTa anreOpbl, THTEPIPETUPOBATh MTOJYUE€HHBIH pe3ynbTaT.

DyHKIUHN U TpadUKH:

CTPOUTH TpapUKH KOMIOZULMHU (PYHKIHI C MOMOIIbIO 3J€MEHTApHOIO HCCIEeIOBaHUS U
CBOMCTB KOMITO3UIIUU ABYX ()YHKIIHIA,

CTPOUTh TeOoMeTpHYeckre oOpa3bl ypaBHEHHMH M HEPABEHCTB Ha KOOPJIWHATHOU
IIJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHIAMMU: TpaUKU TPUTOHOMETPHUECKUX (DYHKIIHIA;

OPUMEHATHh QYHKIMM [T MOJCTUPOBAHUS U UCCIIEIOBAHUS PEATbHBIX MPOLIECCOB.

Hayana maTemaTHueckoro aHajamsa:

UCMOJb30BaTh MPOM3BOIHYIO JUIsl HCCIEIOBaHHUA (DYHKIMM Ha MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJUTh HauOoJIblIIee U HAaUMEHbIIee 3HauUeHHs (PYHKIIMHM HENPEPhIBHON HAa OTPE3KeE;



UCTIOJIB30BaTh MPOU3BOIHYIO ISl HaXOXICHUS HAMIY4IIEero PEIICHUs B MPUKIATHBIX, B
TOM YHCJIE€ COIMAIBHO-DKOHOMUYECKHUX, 33Ja4ax, JAJs ONPEACNCHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIION UITH TPaPUKOM;

CBOOOJTHO OTICPUPOBATH MOHITUSIMU: TIEPBOOOPA3HAs, ONPEIEIEHHBIA HHTETPANI, HAXOAUTh
NepBOOOpPA3HbIC AJIEMEHTAPHBIX (YHKIMHA M BBIYUCIATH UHTErpan mno ¢opmyne Hproorona-
Jleitbuuma;

HAXOJWTh IJIOMIAJH TIOCKUX (QUTYpP U 00BEMBI TENT ¢ TOMOIIBIO UHTETPANIa;

UMETh MPEJCTABICHHE O MaTeMaTHYeCKOM MOJCIMPOBAHHHM Ha TpPUMEpPE COCTABIICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh NPUKIAJHBIE 33Ja49i, B TOM YHCJIE COIMATBbHO-YKOHOMHYECKOTO U (PU3UIECKOTO
XapakTepa, CpeACTBAMH MaTEMAaTHYECKOTO aHAIH3A.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos
Ne DJIEKTPOHHBIE
o/ HanmenoBaHue pa3ie/ioB 4 TeM IPOrpaMMbl Beero KoHTpoJIbHbIE (upoBbIe)
PadoTeI o0pa3oBaTe/bHbIE
pecypchl
| MHOXkeCcTBO JeUCTBUTEIBHBIX Yhcel. MHOrouaeHsl. PalinoHanbHbIe 24 |
ypaBHEHUS U HepaBeHCTBA. CUCTEMBI IMHEUHBIX YpaBHEHUM
2 Oynkuuu u rpaduku. CrenenHas GyHKIHS C LETIbIM TOKa3aTeleM 12 1
3 Apudmerndeckuii KOpeHb -0l creneHu. MppannonanbHbie 15 |
ypaBHEHUs
4 [TokazarenpHas pynkmwms. [lokazarenpHbIe ypaBHEHUS 10 1
5 Jlorapudmuueckas pynkuus. Jlorapupmudeckue ypaBHEHH 18 1
6 TpuroHoMeTprU4EeCKHE BBIPAKEHUS U YPAaBHEHUS 22 1
7 ITocnenoBaTeabHOCTH U IPOrPECCUU 10 1
8 HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpEeHme, 06001IeHNE, cCCTeMaTH3allusl 3HAHUN 5 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10




11 KJIACC

KoaudecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM
o/ IIPOrpaMmsl DJIeKTpoHHbIe (N (pPOBLIE)
Bcero KonTpoaknbie padoTsr o0pa3oBaTe/IbHbIEe pecypchl
1 I/ICCJ'IGI[OBaHI:Ie (GYHKIHH ¢ TOMOIIBIO 2 1
MIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TPUTOHOMETPHUYECKUX ()YHKIIHH. 14 |
TpuronomeTpuueckre HEPaBeHCTBA
4 UppatnmonanbsHble, MOKa3aTENbHBIE U 24 |
norapuMUUecKre HePaBeHCTBA
KomrnekcHeie uncna 10 1
HarypanbHble u 1enble ynucna 10 1
Cucremsl palMOHAIbHBIX, HPPAIUOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUN
8 3ajauu ¢ mapameTpamMmu 16 1
9 HOBTOPCHI/IG, 000011IeHHE, CHUCTEMATH3AIIAS 16 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 10




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoauuyecTBO 4acoB DJIeKTPOHHbIE
I[/-H Tema ypoka Beero KoHTpoabHbIe flI:;:eHHSI uudgpoBbie
padoThbI o0pa3oBaTe/ibHbIE
pecypcebl
| MHOXeCTBO, Olepanuu HajJ MHOKECTBAaMH U UX
CBOMCTBa
2 Juarpammsl Diinepa-Benna
3 [IprMeHeHre TeOpETUKO-MHOKECTBEHHOTO allnapara
JUIsL pelIeHust 3aj1a4y
Panmonansabie ynciaa. OOBIKHOBEHHBIC U JICCATUYHBIC
4 JpOoOH, IPOLIEHTHI, OCCKOHEYHBIC TICPUONICCKUC
Ipodu
Panmonansabie ynciaa. OOBIKHOBEHHBIC U JICCATUYHBIE
5 JpoOH, TTPOLIEHTHI, 0ECKOHEUHBIE TIEPUOTUICCKIE
Ipodu
6 [Tpumenenue apobeii U MPOIIEHTOB IS PEIIeHUs
MPUKIIAHBIX 33]1a4
7 [Tpumenenue apobeii U MPOIIEHTOB IS PEIIeHHUs
MPUKIIAIHBIX 33]1a4
g JleicTBuTenbHbIE Ynciia. PaimonanbHbIC U 1
HUPpAIMOHATILHBIE YHCIIa
9 ApudnmeTndeckre onepaluu ¢ 1eHCTBUTEIbHBIMU
YHUCIaMHu
10 Moaynb A€HCTBUTENBHOTO YHCIIA U €r0 CBOMCTBA 1

11

[TpuOnmkE€HHBIE BHIYMCIIEHUS, IPAaBUJIa OKPYIJICHHUS,
IIPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUN




OCHOBHBIE METOJIbI PEIICHHUSI IIEJIBIX U IPOOHO-

12 paloHaIbHBIX YPAaBHEHUN U HEPABEHCTB

13 OCHOBHBIE METO/IbI PELLIEHUS LIENbIX U IPOOHO-
palOHaIbHBIX YPABHEHUN U HEPABEHCTB

14 OCHOBHBIE METO/IbI PEIICHUS LIETBIX U IPOOHO-
paloHaIbHBIX YPAaBHEHUN U HEPABEHCTB

15 MHorouieHsl OT OHOW nepemMeHHou. [lenenue
MHOTO4JIEHa Ha MHOTO4YJIEH ¢ ocTaTkoM. Teopema be3y

16 MHorouieHsl ¢ nenbiMu Kodddurrentamu. Teopema
Buera

17 Pemenne cucreM TMHENHBIX YpaBHEHUN

18 Pewienue cucrem TUHENHHBIX YpaBHEHUN
Marpuna cucTeMsl JINHEWHBIX YPAaBHEHHM.

19 Onpenenurens MaTpuLbl 2X2, €ro reoMeTpUYeCKuit
CMBICII M CBOMCTBA; BBIUMCIICHUE €r0 3HAYECHUS

20 Onpenenurens MaTpuLbl 2X2, €ro reoMeTpUYeCKuit
CMBICII U CBOMCTBA; BBIUMCIICHUE €r0 3HAYCHUS

)1 [TpuMmeHeHne onpeaenuTeNs Uil PELIEHNs CUCTEMBI
JIMHEUHBIX YPaBHEHUN

2 Pemenne npuknaaHbIX 3aa4 ¢ HOMOIIbIO CUCTEMBbI
JIMHENHBIX YPaBHEHUN

” Pemenne npukiaaHbIX 3aa4 ¢ HOMOIIbIO CHCTEMBbI
JIMHENHBIX YPAaBHEHUN

24 KontponbHas pabora: "PanmoHanbHble ypaBHEHUS U
HepaBeHCTBA. CHCTEMBl TMHENHBIX YpaBHEHUN"

)5 @yHKIMS, crIoco0bI 3aaHus GyHKIMKU. B3aumuo
oOparnble pyHkunu. Komnosunus ¢yHKImi

26 I'paduk ¢pynkunu. DnemeHTapHble Mpeodpa3zoBaHus




rpa¢gukoB QpyHKITHI

OO6nacth ornpeesieHusl 1 MHOXKECTBO 3HAUCHUN

27 dbyakuun. Hymu ¢ynkuu. [IpomexxyTku 3HaK
MOCTOSTHCTBA

73 UYérnsie n HeuéTHBIC pyHKuMU. [lepuoanyeckue

Kuuu. [IpoMexyTkn MOHOTOHHOCTH KLIUU
VH

29 MaxkcuMymbl 1 MUHUMYMBI pyHkinu. Hanbonbiee u
HaMMEHbIIIee 3HaUeHUE (PYHKIIMH HA TIPOMEKYTKE

30 Jluneitnasi, kBaapaTHU4Has U APOOHO-TMHEHHAS
byHKIIUN

31 DeMeHTapHOe UCCIeI0OBaHUE U MIOCTPOCHUE rpauKoOB
TUX QYHKIUH

1 DNeMEeHTapHOE UCCIIEIOBAaHUE U ITOCTPOCHHE IpadUKOB
9TUX (PyHKIUH

33 Crenens ¢ nensiM nokasarenaem. buaom Herorona

34 Crenens ¢ nensiM nokasareiaeMm. bunom Herorona

35 CrenenHast GyHKIHS C HATypaJbHBIM U LIETBIM
nokasaresueM. E€ cBoiicTBa u rpaduk

36 KonTponbnas pabora: "Crenennas pynkuus. Eé
cBoiicTBa u rpauk"

37 Apudmerndeckuil KOpeHb HaTYPaJIbHON CTENEHH U €T
CBOMCTBa

18 Apudmerndeckuii KOpeHb HATYPaJIbHON CTENIEHH U €T
CBOMCTBA

39 [TpeoOpa3zoBaHus YHCIOBBIX BBIPAXKEHUN, COAEPKAIIINX
CTENEeHH U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX

CTCIICHU U KOPpHU




[TpeoOpazoBaHus YHCIOBBIX BBIPAKEHUM, COEPKAINX

41 1
CTENEHU U KOPHU

42 HppanmonanbHble ypaBHeHUsA. OCHOBHBIE METOBI 1
pELIeHUs UPPAMOHATIBHBIX YPABHECHUM

43 Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE METObI 1
pelleHUs] UPPALMOHAIbHBIX YPAaBHEHUM

44 HppanuonansHele ypaBHeHUsA. OCHOBHBIE METObI 1
pelIeHNs HPPaLMOHAIbHBIX YpaBHEHUN

45 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUU 1
VPPaLMOHATIBbHBIX YPABHEHUN

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUT |
UPpPaLMOHATILHBIX YPABHEHUM

47 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUU 1
VPPaLMOHATIBbHBIX YPABHEHUN

43 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT |
VPPaLMOHATIBHBIX YPABHEHUN

49 CaolicTBa U rpauK KOpHSI N-Oi CTENEHU KaK (PYHKIMH |
00paTHOM CTENEHHU C HaTypaJbHbIM [TOKa3aTeleM

50 CgoiicTBa u rpaduk KOpHs n-0il cTeneHy Kak (QyHKIUU 1
00paTHOM CTENEHH ¢ HaTypaJbHbBIM [TOKa3aTeIeM

51 KonTponshas pabora: "CBoiicTBa 1 rpaduk KOpHS n- |
ol crenenu. MppaunoHaibHble ypaBHEHUS"

52 CreneHb C pallMOHAIBHBIM MTOKA3aTeNIeM U €€ CBOMCTBA 1

53 CreneHs ¢ palMoOHAIBHBIM [TOKA3aTENEM U €€ CBONWCTBA 1

54 CTeneHb C pallMOHAIBHBIM MTOKA3aTeNIeM U €€ CBOMCTBA 1

55 [Toxa3zatenbHast GyHKIM, €€ cBOiicTBa U rpaduk 1

56 Hcnonp3oBanue rpaduka GyHKIUU A peIICHUS 1




ypaBHEHU M

Hcnonp3oBanue rpaduka QyHKIMH U1 PELICHUS

57 . 1
ypaBHEHUH

53 [Toka3arenbHble ypaBHEHUS. OCHOBHBIE METO/IbI |
peLIeHHS MTOKa3aTeIbHBIX YPaBHEHUN

59 [Toka3zarenbHble ypaBHEHHUsS. OCHOBHBIE METO/bI |
pelLIeHUs TOKa3aTeIbHbIX YPaBHEHUN

60 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI |
pelLIeHHs TOKa3aTeIbHbIX YpaBHEHUN

61 KonTtponbnast padora: "[lokazaTensHas GyHKIHS. |
[lokasarenbHble ypaBHEHUS"

62 Jlorapudwm yucna. CoiicTBa norapudpma 1

63 Jlorapudm umncna. CoiicTBa Jorapudpma 1

64 Jlorapudwm yucna. CoiicTBa norapudpma 1

65 €CATUYHBIC M HATYpaJIbHBIC JIOTApU(MBI 1

y

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

67 [IpeoOpazoBanue BEIpaKEHHIA, COACPIKAIIIX |
JorapuQmbl

68 [IpeoOpazoBanne BEIpaKEHHIA, COACPIKAIIIX |
aorapudmsl

69 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX 1
Jorapupmbl

70 Jlorapundmudaeckas Ky, e€ cBoMcTBa U rpaduk 1

5

71 Jlorapugmuueckas pyHKIuUs, €€ CBOHCTBA U TpauK 1

7 Hcnonp3oBanue rpaduka GyHKIUHU OIS peIICHUS |
YpaBHEHUNU

73 Hcnonp3oBanue rpaduka QyHKIUU A peLICHUS 1




ypaBHEHU M

Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE METOIbI

7 pelieHus JorapuMUIECKuX ypaBHEHUN

75 Jlorapudmmueckue ypaBueHus. OCHOBHBIE METO/IbI
peleHus Jorapu(MUIECKUX YpaBHEHUN

76 Jlorapudmuueckue ypaBHeHusi. OCHOBHbBIE METO/IbI
peleHus JorapuMUIECKuX ypaBHEHUN

77 PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUU
jorapu(pMHUECKUX ypaBHEHHIA

78 PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUT
norapu(pMHYECKUX YpaBHEHHMA

79 KonTponbhas pabota: "Jlorapudmuyeckas GyHKIuS.
Jlorapudmuueckue ypaBHeHus"

20 Cunyc, KOCHHYC, TAHT€HC M KOTAaHT€HC YHCIOBOTO
aprymeHra

81 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHTE€HC YHCIIOBOTO
apryMeHTa

2 ApKCUHYC, apKKOCHHYC U apKTaHT€HC YUCIOBOTO
aprymeHra

23 APKCHHYC, apKKOCHHYC ¥ apKTaHTE€HC YHCIOBOTO
apryMeHTa

84 TpuroHomeTpuveckasi OKpy>KHOCTB, OTIPEICTICHHE
TPUTOHOMETPHUCCKHUX (PYHKIIHIA YUCIIOBOTO apryMeHTa

85 TpuronomeTpuyeckasi OKpy>KHOCTb, OIIPE/ICIICHHE
TPUTOHOMETPHUECKUX (PYHKIIMIA YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI




88 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1
89 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI 1
90 [IpeobpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUIN 1
91 [IpeobpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUIN 1
92 [Ipeobpa3oBanye TPUrOHOMETPUUECKUX BBIPAKEHUIN 1
93 [IpeobpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUIN 1
94 Pemienne TpUroHOMETPUYECKUX YPAaBHEHUM 1
95 Pelienne TpuroHOMeTpUYECKUX YPaBHEHUM 1
96 Pemenne TpuroHoMeTpuuECKUX ypaBHEHUN 1
97 Pelienne TpuroHOMeTpUYECKUX YPaBHEHUM 1
98 Pemenne TpuroHoMeTpuuECKUX ypaBHEHUN 1
99 Pelienne TpuroHOMeTpUYECKUX YPaBHEHUM 1
100 Pemenne TpuroHoMeTpuuECKUX ypaBHEHUN 1
101 Konrtponsnas pabora: "Tpuronomerpudeckue |
BBIPQXXEHUS U TPUTOHOMETPUUECKHE ypaBHEHUs"
[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUS
102 MOCJIEN0BATEIBHOCTEN. MeTo MaTEMaTUUECKON 1
UHIYKIINH
103 MOHOTOHHBIE Y OTPaHUYEHHBIE M10CJIET0BATEILHOCTH. |
Hcropus anannza 6€CKOHEYHO MaJTIbIX
104 Apudmerndeckas mporpeccus 1
105 I'eomerpuueckas nporpeccust 1
106 beckoneuHno yObIBaroIIasi TeOMETpUIECKast TPOTPECCHs 1
107 CymMma 6eckoHeuHO yObIBaroIIeii reoMeTpruiecKoit |
IIPOrpeccum
108 JInHEeHbIN ¥ SKCIOHEHIMAIIbHBIN pocT. Yuco e. |

dopMyia CII0)KHBIX IPOLIEHTOB




JIvHeHbIN 1 SKCHOHEHIMANIBHBIN pocT. Yucio e.

109 1
DopMyiia CII0KHBIX IIPOLIEHTOB

110 Hcnonp30BaHne IPOrPECCUM ISl PELICHHS PEAIbHBIX 1
3aJa4 MPUKJIAJHOTO XapaKTepa

11 KonTtponsHas padora: "[locienoBarensHOCTH U 1
nporpeccun"

112 HenpepsiBHBIC (DYHKIIMHK ¥ MX CBOKWCTBA 1

113 Touka pa3pbeiBa. ACUMITOTHI rpaduKOB QyHKINH 1

114 CaoticTBa (hyHKIMIT HETIPEPHIBHBIX HAa OTPE3Ke 1

115 CoiicTBa (h)yHKIMI HETPEPHIBHBIX HA OTPE3Ke 1

116 Meroa MHTEPBAJIOB Ul PELICHUSI HEPABEHCTB 1

117 MeTto1 UHTEPBAJIOB ISl PEIICHUS HEPABEHCTB 1

118 Meroa MHTEPBAJIOB Ul PELICHUSI HEPABEHCTB 1

119 [TpuMeHeHMEe CBOUCTB HEMPEPBIBHBIX (DYHKLUH JUIs |
peleHus 3a1ad

120 [IpumeHeHne CBONCTB HEMPEPHIBHBIX (HYHKIUH [T |
pelieHus 3a1a4y

121 [TepBas 1 BTOpas Npou3BOIHbIE PYHKLIUU 1

122 Omnpenenenue, reoMeTPUYECKUI CMBICI TPOU3BOIHOM 1

123 Ornpenenenne, PU3NUECKUN CMBICIT TPOU3BOTHON 1

124 VYpaBHeHUe KacaTeNbHOU K TpapuKy QyHKINN 1

125 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKINUN 1

126 [IpousBoaHbIE IIeMEHTAPHBIX (HYHKIUN 1

127 [Tpou3BoHBIE JI€MEHTAPHBIX (PYHKUINH 1

128 [IpousBonHas CyMMBbI, IPOU3BEAECHMS, YACTHOIO U |
KOMITO3UIIUH (DYHKITHI

129 IIpon3BoHast CyMMBI, TPOU3BEIECHHUS, YACTHOTO U 1




KOMITO3HITMH () YHKITHHA

[IpousBoaHas cymMMBl, IPOU3BENCHHUS, YACTHOTO U

130 KOMIO3UIINHU (PYHKIIHA !
131 KonTtponsHas padora: "[IponsBoanas” 1 1
132 [ToBTOpenue, 006001IeHNE, CHCTEMATH3AIUS 3HAHU: |
"YpaBHenus"
133 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3allMs 3SHAHUMN !
"OyarIun"
134 HroroBast kKoHTpoIbHAs paboTa 1 1
135 Hroroas xonTpoapHas pabora 1 1
136 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KoimuecTBo yacos DJIEeKTPOHHbIE
Ne n/m Tema ypoka Hara uudposeie
Bcero Kontpoaivie U3y4YeHUs o0pa3oBaTe/bHbIE
padoThI pecypenI
| [IpumeHeHne MPOU3BOIHOM K UCCIICIOBAHUIO (YHKITAN 1
Ha MOHOTOHHOCTB ¥ 3KCTPEMYMBI
) [TpuMeHeHHe NPOU3BOIHOMN K UCCIEIOBAHUIO (DYHKIMHA 1
Ha MOHOTOHHOCTb U DKCTPEMYMBI
3 [TpumeneHre MPON3BOTHON K UCCIETOBAHUIO (PYHKITHIA |
Ha MOHOTOHHOCTb ¥ 3KCTPEMYMBI
4 [TpruMeHeHHe NPOU3BOIHOMN K UCCIETOBAaHUIO (DYHKIIMHA 1
Ha MOHOTOHHOCTb ¥ 3KCTPEMYMBI
5 [TpruMeHeHHe NPOU3BOIHOMN K HCCIEIOBAaHUIO (DYHKIMIHA 1
Ha MOHOTOHHOCTB Y 3KCTPEMYMBI
6 [IpumeHnenue npou3BOIHOM K MCCIET0BaHUIO (PYHKIINN |
Ha MOHOTOHHOCTB ¥ DKCTPEMYMBI
7 HaxosxneHne HauOoJbIero 1 HAMMEHbILIETO 3HaYEeHUs |
HENpepbIBHON (PYHKIIMU HA OTPE3Ke
2 Haxosxnenne HanOoJbIero 1 HAMMEHbLIETO 3HaYEeHUs |
HENpepbIBHON (PYHKIIMU HA OTpE3Ke
9 Haxoxnenrne HanboIbI1ero 1 HaMMEHbIIEro 3HaYeHUS 1
HEnpepbrIBHON (YHKIIUU HA OTPE3KeE
10 HaxoxeHre HanOoJbIIero 1 HAMMEHbBIIETO 3HAUYCHUS |
HENpEepbIBHON (PYHKIIUU HA OTPE3KE
11 Haxoxnenrne HauboIbIIero 1 HAMMEHBIIET0 3HaYeHUS |
HENPEePbIBHON (PYHKIIMU HA OTPE3KE
12 Haxoxnenne HanOOJIBIIEro U HANMEHBIIIET0 3HAYEHUS 1




HENpephIBHON (DYHKIIUU HA OTPE3Ke

IIprumeneHre npou3BOIHOM [l HAXO0KACHUS

13 HaWJIy4lIero pelieHys B IPUKIAAHbIX 3aa4ax

14 IIpumeneHre npou3BOIHOM ISl HAXO0KACHUS
HAWIy4IlIero peleHus B IPUKIIAIHbIX 3a/1a4ax
IIpuMeHeHne MpOU3BOHOM /17151 ONPEIETICHUS CKOPOCTH

15 1 YCKOPEHHMsI TPoIIecca, 3aJaHHOTO (hOPMYJION HIH
rpaduKom
[IpuMeHeHre MpOU3BOHON /17151 OIPEIETIECHUSI CKOPOCTH

16 U YCKOpEHHsI Mpoliecca, 3aJaHHOTro (hOpMyIIoi win
rpagukoM

17 Komnosunus ¢pyHknumit

18 Komnoszumus ¢pyHkimii

19 Komnosunus ¢pyHknumit

20 ['eomerpuueckure oOpa3bl ypaBHEHUH Ha KOOPAMHATHON
IJIOCKOCTH

)1 ['eomeTpuueckure oOpa3bl ypaBHEHUH Ha KOOPAMHATHON
IJIOCKOCTH

2 Kontponbnas padota: "UccnenoBanue GyHKIMMA ¢
MTOMOIIIBIO TTPOU3BOAHON"

23 ITepBooOpazHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX

24 [TepBooOpa3zHbie aemMeHTapHbIX GyHKIMHA. [IpaBuia
HaXO0’K/JICHUS IepPBOOOPA3HBIX

)5 [TepBooOpa3zHble aemMeHTapHbIX GyHKIMH. [IpaBuia
HaXO0X/IEHUS MEPBOOOPa3HbIX

26 Hurerpain. I'eomeTpruyeckuii CMbICI MHTETpasa

27 Brruucnenue onpenenéHHOro HHTErpaia mo Gopmysne




Hgerorona-Jleiiouuma

Brruucnenue onpeaenéHHOro HHTErpaa mno Gopmyie

28 .
Hgerorona-Jleliouuma

79 [Ipumenenue nHTerpana Juist HaXOKJAEHUs II0IaAeH
IUIOCKUX (QUTYp

30 [TpuMeHeHHe UHTErpaia A HaXOXKACHUS 00bEMOB
TEOMETPUUYECKUX TEIl

31 [Tpumeps! pemenunit udpepeHraaTbHbIX ypaBHEHUN

32 [Tpumeps pemenuit AudpepeHnnaibHbIX YpaBHEHHMA

13 MaremaTnueckoe MOJEINPOBAHUE PEATIbHBIX IIPOLIECCOB
¢ nomouibio 1 dhepeHInaIbHbIX YpaBHEHHUH

34 KonTponbHas padora: "[leprooOpasznast u naTErpat”

35 Tpuronomerpudeckue GyHKLINHU, UX CBOMCTBA U
rpapuku

36 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U
rpaduxu

37 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U
rpaduxu

38 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U
rpaduxu

39 Tpuronomerpuueckue GyHKIMH, UX CBONCTBA U
rpaduxu

40 OT160p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C
MOMOIUIbIO TPUTOHOMETPUYECKON OKPYKHOCTHU

41 OT160p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUH C
MIOMOUIbIO0 TPUTOHOMETPUIECKON OKPYKHOCTHU

42 OT60p KOpHEHN TPUTOHOMETPUUECKHUX YPaBHEHUH C




MOMOIUIBIO TPUTOHOMETPUYECKON OKPYKHOCTHU

OT60p KOpHEN TPUTOHOMETPUUECKUX YPAaBHEHUH C

3 IOMOILBIO TPUTOHOMETPUYECKOM OKPYKHOCTH !

44 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1

45 PelieHne TpUroHOMETPUYECKUX HEPABEHCTB 1

46 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1

47 PelieHne TpUroHOMETPUYECKUX HEPABEHCTB 1

43 KonTtponpHas padora: "['padmku TpUroHOMETPUIECKUX |
¢ynkuuii. Tpuronomerpuyeckre HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pEILIEHUS T0KA3aTEIbHBIX |
HEPABEHCTB

50 OCHOBHBIE METO/IbI pEILIEHUS T0KA3aTEIbHBIX |
HEPaBEHCTB

51 OcCHOBHBIE METO/IbI PELLIEHUS TOKA3aTENbHbBIX |
HEPABEHCTB

5 OcHOBHBIE METOBI PELLIEHUS TOKA3aTEIbHBIX 1
HEPABEHCTB

53 OCHOBHBIE METO/IbI pelIeHUs JJorapu(PMUIECKUX 1
HEPABEHCTB

54 OcHOBHBIE METO/IbI PEILIEHUs JTOrapu(PMUIECKUX |
HEPABEHCTB

55 OCHOBHBIE METO/IbI peIIeHUs JIOTapu(HPMUIECKUX 1
HEPABEHCTB

56 OCHOBHBIE METO/IbI pelIeHUs JTorapu(PMUIECKUX 1
HEPABEHCTB

57 OcCHOBHBIE METO/IbI PELIEHUs] UPPALIMTOHATBLHBIX 1

HEpPaBEHCTB




OCHOBHBIE MCTOABI pCHICHUA UPPALIMOHATIbHBIX

58
HEPABEHCTB

59 OcHOBHBIE METO/BI PEILIEHUS UPPALUOHATIBHBIX
HEPABCHCTB

60 OCHOBHBIE METO/IbI PELLIEHUSI UPPALIMOHATIBLHBIX
HEPABEHCTB

61 I'padrueckue MeTo bl peLICHNs UPPALMOHATIBHBIX
ypaBHEHUH

& ['paduueckue MeTO bl PELICHUs UPPALOHATIBHBIX
YpaBHEHUU

63 I'padnueckue MeTob! peneHus: NoKa3aTeIbHbBIX
ypaBHEHUI

64 I'paduueckue MeTo bl peLIeHNs TOKa3aTeNbHbIX
HEPABEHCTB

65 I'paduueckue MeTo bl pelIeHns J0rapuPpMUIECKIX
yYpaBHEHUU

66 I'padmuueckue meTos! penieHus JorapupMuIecKux
HEPABEHCTB

67 I'paduueckue MeTo bl pelIeHUs J0rapuPpMUUECKUX
HEPABEHCTB

68 I'padnueckue MeTob! peneHus NoKa3aTeNbHbIX U
JOrapu(pMHUUECKUX ypaBHEHUIN

69 ['padmyeckue METOABI peLICHHS TOKA3aTeIbHBIX U
norapu(MHUUECKUX YpaBHEHUN

70 I'padmueckue MeToIbl pelIeHHs MOKa3aTeIbHbIX U
JorapupMHUUECKUX HEPABEHCTB

71 ['padmyeckue METOABI peLIeHHS TOKA3aTeIbHBIX U

J'IOl"apI/I(bMI/ILICCKI/IX HCEPAaBCHCTB




KoHntposbHas pabora: "UppanroHaibHbIe,

72 nokaszarteJbHbIe U JorapudMuieckue HepaBeHcTBa" !
KomruiekcHbie uncia. Anredbpandeckas u

73 TPUTrOHOMETpHUECKast POPMBI 3aIUCH KOMIIJIEKCHOTO 1
qucia
KommuiekcHbie uncna. Anrebpandeckas u

74 TpUTrOHOMETpHYECKast (HOPMBI 3aIUCH KOMILIEKCHOTO 1
qucia

75 ApudmeTndeckre onepanuy ¢ KOMITIEKCHBIME YUCIIAMU 1

76 Apudmernueckue onepanuy ¢ KOMIJICKCHBIMU YU CIaMU 1

77 N306pakeHne KOMIJIEKCHBIX YKCE Ha KOOPIMHATHON |
IJIOCKOCTH

73 N300pakeHre KOMIUIEKCHBIX YUCE Ha KOOPIMHATHOM |
IUIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii crenenu u3 1
KOMIUIEKCHOTO YHCJIa

20 ®opmyna Myaspa. KopHu n-oii ctenenu u3 |
KOMIUIEKCHOTO YHUCIIa

31 [TpMeHEeHNEe KOMIUIEKCHBIX YMCEI [l PEILICHUS 1
(U3NUECKUX U TEOMETPUUYECKHX 3a7a4

82 Kontponbnas padota: "Kommiekcusie uncna" 1

83 Harypanbnbie u nenbie yncna 1

84 Harypainbnsle u niensie yucna 1

85 [IprMeHeHrne NpU3HAKOB JETUMOCTH LIEJIBIX YUCET 1

86 [IpumeHeHne MpU3HAKOB AETUMOCTHU LENBIX YUCEI 1

g7 [IprmMeHeHre MPU3HAKOB AETMMOCTH IEJIbIX YHCEI: 1

HOJ u HOK




HpI/IMeHeHI/IC IIPU3HAKOB ACIIMMOCTH LEJIbIX YHUCCII:

88 HO/l u HOK

29 [IpuMeHeHre NPU3HAKOB ACIMMOCTHU LEIbIX YUCEI:
OCTaTKH IO MOJYJIIO

90 [IprMeHeHne PU3HAKOB ACIUMOCTH LEBbIX YUCEIL:
OCTaTKH 10 MOJYJIIO

01 [IpuMeHeHre NPU3HAKOB ACIUMOCTHU LEIbIX YHCEIL:
anropuTt™ EBKIMIA I pelIeHMs 3a1a4 B LIEJIbIX YnCIax

92 KonTponbnas pabota: "Teopus nensix uncen"

93 CucremMa 1 COBOKYHOCTh ypaBHEHHH. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBUS

04 Cucrema 1 COBOKYITHOCTh YpaBHEHUI. PaBHOCUIIbHBIE
CHUCTEMBbI U CUCTEMBbI-CJIEICTBUS

95 OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEN
palMOHANbHBIX YPAaBHEHUI

96 OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEHN
UpPpaLMOHATIbHBIX YPAaBHEHUM

97 OcHOBHBIE METO/IBI PELLIEHUSI CUCTEM U COBOKYITHOCTEN
MOKAa3aTeNbHBIX YPaBHEHUM

08 OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEN
IIOKa3aTeJIbHBIX YPaBHEHHUU

99 OCHOBHBIE METOIbI PEIICHUS CUCTEM U COBOKYITHOCTEM
Jorapu(pMHUUECKUX ypaBHEHHM

100 OCHOBHBIE METOBI PELLIEHUS CUCTEM U COBOKYITHOCTEN

JorapupMHUUECKUX ypaBHEHUIN

101

[IpumeneHne cucTeM K pereHru0 MaTeMaTHIeCKIX
3a/1a4 ¥ 3a71a4 U3 Pa3INvIHBIX 00JacTel HAYKH 1
peabHOM KU3HH, UHTEPIIPETALIUS MTOTyUYEHHBIX




pE3yJIbTaTOB
[IpumeHenne cucTem K pelIeHHI0 MaTeMaTHYECKUX
102 3ajad M 3a]1a4 U3 Pa3IMuHbIX 00J1acTel HAYKU U
pEaIbHOM JKU3HU, UHTEPIIPETALNS [TOJIyYEHHBIX
pE3yJIbTaTOB
[IpumeHeHne HepaBEHCTB K PELIEHUIO MaTEMaTHYECKUX
103 3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 001acTe HAYKU U
pEaIbHOM JKU3HU, UHTEPIIPETALINS [TOJIyYEHHBIX
pE3yJIbTaTOB
KonTtponbHast padora: "CrucremMbl palliOHAIbHBIX,
104 UpPpaIMOHATIBHBIX MTOKA3aTEeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUI"
105 PanyonansHbIe ypaBHEHMS C TapaMeTpaMu
106 PanmonansHble HEpaBEHCTBA C MapamMeTpaMu
107 PanronanbHbIE CUCTEMBI ¢ TApaMETPAMU
108 HppanmoHanbHble ypaBHEHNUs, HEPABEHCTBA C
napaMeTpamu
109 WppanronanbHble CUCTEMBI ¢ TapaMeTpamMu
110 [ToxazarenbHble ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu
111 ITokazaTenbHbIE CUCTEMBI C TAPAMETPAMU
12 Jlorapudmuueckre ypaBHEHUs, HEPAaBEHCTBA C
napaMeTpamu
113 Jlorapugmuueckue CUCTEMbI ¢ TapaMeTpamMu 1
114 TpuroHomeTprdecKkue ypaBHEHHs C HapaMeTpaMHu 1
115 TpuroHomeTpruuecKue HEPABEHCTBA C ITapaMETPAMU 1
116 TpuroHomeTpuuecKre CUCTEMBI ¢ TapaMeTpamMu 1




HOCTpoeHI/Ie Hn UCCIICA0OBAaHUEC MAaTEMATHYCCKHUX

117 MOJIEJIEH PEAIbHBIX CUTYALUH C [IOMOLIbIO YPABHEHUH C
napaMeTpamu
[TocTpoeHue u uccneaoBaHue MaTEMAaTUYECKUX

118 MOJIEJIEH peabHbIX CUTYallMid C OMOILbIO CUCTEM
ypaBHEHUI ¢ TapaMeTpaMu
[TocTpoenwne u ucciieOBaHNE MAaTEMATHUECKUX

119 MO/IeJIel pealIbHbIX CUTYALMI C TOMOIIBIO CUCTEM
YpaBHEHHUI ¢ TapaMeTpaMu

120 KonTtposnpnas pabdora: "3anauu ¢ mapamerpamu”

121 [ToBTOpenue, 006001IeHNE, CHCTEMATH3AIUS 3HAHU:
"VpaBHeHus"

122 [ToBTOpEeHUE, 0600IICHNE, CHCTEeMAaTU3aNs 3SHAHUN
"VpaBHeHus"

123 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUN:
"VpaBaenus. CucreMbl ypaBHEHUI"

124 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU:
"HepaBencrsa"

125 [ToBTOpeHue, 0600IIEeHNEe, CUCTEMATHU3AIINS 3HAHU:
"HepaBencrsa"

126 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUN:
"Hepasencrna"

127 [ToBTOpeHue, 06001IeHNE, CCTeMAaTU3allNs 3HAHUNA:
"ITpon3BogHas u €€ npuMeHeHue"

128 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3aIIsI 3HAHUI:
"IIpon3BoaHas u €€ npumMeHeHue"

129 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3aIIsI 3HAHUI:

"IIpousBoaHas u €€ npuMeHeHue"




130 [ToBTOpEeHHE, 0000IIEHUE, CHCTEMATH3alUsI 3HAHUI |
"NuTerpai u ero npuMeHeHue"
131 [ToBTOpEeHHE, 0000IIEHUE, CHCTEMATH3aIUsI 3HAHUI: |
"®yHkuun"
132 [ToBTOpEeHue, 06001ICHNE, CHCTEeMAaTU3allMsl 3SHAHUN |
"Oyakuun"
133 [ToBTOpEeHME, 0000IIEHUE, CHCTEMATH3alIHsI 3HAHUM |
"Oyaruun"
134 HroroBast KoHTpoIbHAs paboTa 1 1
135 Hroroas xonTpoapHas pabora 1 1
136 IToBTOpEeHME, 0000IICHUE, CHCTEMAaTH3alIisl 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» MaremaTuka: anrebpa 1 Hayaia MaTeMaTHYECKOTO aHalIn3a, TeoMeTpust. Anredpa u
Havaya Mmaremarudeckoro ananusa, 10 kinace/ Konsrun F0.M., Tkauea M.B., ®enoposa
H.E. u apyrue, Axumoneproe obmiectBo «M3aarensctBo «IIpocBemienne»

* MaremaTuka: anredpa U Hadaima MaTeMaTHYECKOTO aHAIIN3a, TeoMeTpus. Anredpa u
Hayajia MaTeMarudeckoro ananusa, 11 kmace/ Komsrun FO.M., Tkauea M.B., ®enopoBa

H.E. u npyrue, Akimonepnoe o0miectBo «M3aarensctBo «IIpocBemienue

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/11
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