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MNOACHUTEJIBHASA 3AIIMCKA

VYueOHblll Kypc «AureOpa W Havana MaTeMaTHYECKOTO aHAINM3a» SBISAETCS OJHUM U3
HanboJiee 3HAYMMBIX B TPOrpaMMe CpEIHEro oOmero oOpa3oBaHUs, IMOCKOJIBKY, C OJHON
CTOpPOHBI, OH oOecne4ynBaeT WHCTPYMEHTAJIbHYIO 0a3y Uisi HM3y4eHHs BCEX €CTEeCTBEHHO-
HAYYHBIX KypCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIIICHHE
o0y4aromuxcsit Ha YpOBHE, HEOOXOAWMOM Ui OCBOCHHS HH(OPMATHKH, OOIECTBO3HAHMS,
UCTOPUM, CIIOBECHOCTH U JPYrHX JUCHUIUIMH. B pamkax pgaHHoro ydeGHOro Kypca
oOydaromuecss OBJA/IEBAlOT  YHMBEPCAJIbHBIM SI3bIKOM COBPEMEHHOH HayKH, KOTopas
dbopMynUpyeT CBOM JOCTHKEHUS B MAaTeMaTH4IeCKOi popme.

VY4eOHbIN Kypc anreOpbsl M Hayal MaTeMaTHUYECKOTO aHalIHM3a 3aKJIAIbIBACT OCHOBY IS
YCICIIHOTO OBJIAJICHUS] 3aKOHaMHU (PU3UKH, XUMHUH, OHOJOTHHM, TMOHUMAHUS OCHOBHBIX
TEHACHIMNA pPa3BUTHS AKOHOMUKH M OOLIECTBEHHOW J>XWU3HHU, IMO3BOJSET OPUEHTHPOBATHCS B
COBPEMEHHBIX IHU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIIONB30BaTh WX JUIA
JMaNbHEWIero o0pa3oBaHMs W B TIOBCEJIHEBHOM JKM3HH. B TO ke Bpems OBJIaJicHuE
a0CTPaKTHBIMHU U JIOTUYECKH CTPOTUMHU KOHCTPYKLHUSMHU aireOpbl 1 MaTeMaTHYeCKOro aHajan3a
pa3BUBaeT yMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTb, JOKa3bIBaTh
YTBEPKACHUS C MMOMOIIBI0O UHIYKIIMU U PacCyX AaTh IEAYKTHUBHO, UCIOIb30BaTh 0000IIEHIE U
KOHKPETU3aIMio, abCTparupoBaHWE W AaHAJIOTHI0, (OPMHUPYET KpEaTHUBHOE U KPUTHUYECKOE
MBIIIICHHE.

B xome m3yuenuss ydyeOHOro kypca «Anrebpa M Hayala MaTeMaTUYECKOTO aHaIM3a»
oOydaromiyecss MOJy4yaloT HOBBIM OMNBIT pEIIeHUs MPHUKJIAJHBIX 3aJa4, CaMOCTOSTEIHHOIO
IOCTPOCHHUS MAaTeMaTHYECKUX MOJEJeH peaJbHbIX CUTYallUid, MHTEPIPETALUN I0Jy4eHHBIX
pelIeHHi, 3HAKOMATCS ¢ MPUMEpPaMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAyKe H
HCKYCCTBE, C BBIIAIOIIMMUCS MAaTEMaTUYECKUMHU OTKPBITUSIMHU U UX aBTOPaMH.

VY4eOHblii Kypc o0nazaeT 3HAYUTENbHBIM BOCHUTATENBHBIM IOTEHIMATIOM, KOTOPBIi
peanmu3yercss Kak yepe3 ydueOHbIM Marepuan, crnocoOCTBYIOUIMA (OPMHUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUS, TaKk M dYepe3 cHeuupuky ydeOHOH  JAeATeNbHOCTH, TpeOyromen
IPOAODKUTEIbHOM  KOHIIEHTpAalMM  BHUMAHUS, CaMOCTOSATEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJy4YE€HHBIN pe3ynbTar.

B ocHoBe meronuku oOyueHus anrebpe M HadajgaM MaTEMaTHYECKOTO AaHAIM3a JICKHT
JeSITeIbHOCTHBIN MPUHLIUI 00Y4EHUS.

B ctpyktype yuebHoro kypca «Anredpa v Hauana MaTeMaTHYECKOTO aHAN3a) BbIIEICHBI
CIIEIyIOIINE COJEp)KaTeNbHO-METOAUUEeCcKre JTUHUM: «Yucia U BblUUCICHUS», «DYHKIUH U
rpadukny», «YpaBHeHHUS U HepaBeHCTBay», «Hauana MaTeMaTuueckoro aHanusay, «MHOXKECTBa U
Joruka». Bce OCHOBHBIE COAEpKATEIbHO-METOANYECKHE JHMHUU H3Y4YalOTCsl Ha MPOTSHKEHUH
JIBYX JIET OOYYEHHsI Ha YPOBHE CpEIHEro o0Iero o0pa3oBaHHWs, €CTECTBEHHO IOTOHSS APYT
JIpyra ¥ TOCTENEHHO HACHIIIAsCh HOBBIMH TeMaMu M paszaenamu. JlaHHbIH ydeOHBIH Kypc
SBIISICTCSI WMHTETPATUBHBIM, IIOCKOJIBKY OOBEOMHAET B ce0e coaep)kaHHe HECKOJIBKHUX
MaTeMaTHYECKUX TUCLHUIUIMH, TaKHX Kak anreOpa, TPUTOHOMETpHsS, MaTeMaTHYeCKH aHalu3,
TEeOpusi MHOXKECTB, MaTreMaTuueckas joruka u napyrue. [lo mepe Toro kak oOydaromuecs
OBJIaJICBAIOT BCE Oosiee IIMPOKMM MaTEeMaTHMYECKUM allapaToM, Y HHUX I[OCIE0BaTEIbHO
dopMHpyeTCsT M COBEPILEHCTBYETCS YMEHHME CTPOMTh MAaTEMaTHUECKYI0 MOJeNb pealbHON
CUTYallud, TPUMEHSTh 3HAHHs, MOJYYCHHBIE NMPU H3YyYCHHH y4eOHOro Kypca, Uil PeLIeHHS
CaMOCTOSITENIbHO C(OPMYIHPOBAaHHOW MaTeMaTUYECKOM 3aJaud, a 3aTeéM HHTEpPHIpPETUPOBATH
CBOH OTBET.



CopepxatenpHo-MeTOAMYECKass  JUHUS — «Yucaa W BBIUMCICHUS) — 3aBepuUIaeT
dbopMUpOBaHNE HABBIKOB HCIOIH30BAHUS JIEHCTBUTEIBLHBIX YHCEN, KOTOpPOe OBLIO HAYaTo Ha
ypOBHE OCHOBHOTO 00mIero obpazoBanus. Ha ypoBHe cpeanero obmiero oOpa3oBaHHs 0co00e
BHUMaHue yzaensercss (OopMUPOBAHUIO HABBIKOB PallMOHANIBHBIX BBIYMCIICHUHN, BKIIOYAIOIINX B
ce0sl UCIONIb30BaHUE PA3NUYHBIX (OPM 3alMCU YUCIA, YMEHHUE JeNaTh NPUKHUIKY, BBITOJIHATH
npUOIKEHHBIE BEIYUCIICHUS, OIEHUBAThH YHCIIOBBIC BRIPAKEHUS, pabOTaTh C MAaTEMATHYECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYaIONIMMCS MHOXECTBA HATYPAIbHBIX, IENbIX, PAIIMOHAIBHBIX U
JNEHCTBUTENBHBIX YUCEN JOMOJHSAIOTCS MHOXECTBOM KOMIUIEKCHBIX 4Mcel. B kaxaom u3 aTux
MHO’KECTB pPacCMaTPUBAIOTCS CBOWCTBEHHbIE €My crieliu(ruecKkre 3aauu U ONepaluu: JIeJIeHue
HAIeJIO, OMNEPUPOBAHWE OCTAaTKAMH Ha MHOXKECTBE IIeNIbIX 4YHCEN, Oco0ble CBOMCTBa
pAIMOHANIFHBIX M HUPPALMOHAIBHBIX YHCEN, apu(METHUECKUE OIMEpaIliy, a TAKXKe W3BJICUCHHE
KOpDHSI  HAaTypaJbHOM CTENEeHM Ha MHOXECTBE KOMIUIEKCHBIX uyucel. braromaps
MOCNIE0OBATEIbHOMY  PAaCIIMPEHHIO Kpyra HCHOJb3yeMbIX YHCEel M 3HAaKOMCTBY C
BO3MOXKHOCTSIMU UX MPUMEHEHHSI IJIsl PEIICHUS] Pa3IMYHBIX 3a71a4 GOpMUpPYETCsI TIPECTaBICHUE
0 €IMHCTBE MAaTEeMATHUKH KaK HAYKH U €€ POJIHM B MOCTPOSCHUH MOJIENICH PeabHOTO MHUpPA, IIUPOKO
HCITOJIB3YIOTCSI 0000ITICHNE U KOHKPETH3AITHSI.

JIunus «YpaBHEHHS U HEPABEHCTBA» PEATU3yeTCs] HAa MPOTSIKEHUH BCEro OOy4deHHsS Ha
YpOBHE cpemHero oOmero oOpa3oBaHMs, TIOCKOJIBKY B KaXIoMm pasnene [Iporpammbl
MPEyCMOTPEHO PEIIEHUE COOTBETCTBYIOIIUX 3ajad. B pe3ynbpTare oO0ydaroniuecs: OBIaJeBaOT
pPa3IMYHBIMU  METOJAMHU  DPELIEHUS palMOHAIbHBIX, HPPALMOHAIBHBIX, MOKa3aTelbHbIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHHI, HEPAaBEHCTB M CUCTEM, a TakXKe 3ajad,
colepkanux mnapamerpsl. [lomydeHHBIE yMEHHS IMUPOKO HMCTIOIB3YIOTCS MPU HCCIEAOBAHUU
(GYHKIUI C TOMOIIBIO TPOU3BOTHOMN, MIPH PELICHUH MPUKIIATHBIX 3a7a4 U 33/1a4 Ha HAXO0XKICHUE
HauOOJIBIINX U HAMMEHbIIUX 3HaueHu GyHkuuu. /lanHas copep:karenbHasi TUHUS BKIIOYAET B
cebs Tarke (OPMHUPOBAHME YMEHHU BBITIONHATH PAacu€Thl Mo GopmyiaM, Tpeodpa3zoBaHUs
paIMOHANIFHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPHUYECKUX BBIPAKEHUHN, a TaKKe BBIPAKEHUH,
COJIepKallNX CTEIeHu u JorapudMel. braromaps u3ydeHHIO anreOpanyecKkoro Marepuana
INPOUCXOIUT JalibHEilllee pa3BUTHE AJTOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIIUICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JENYKTUBHBIX PAacCyKIEHHUH, paboThl C CUMBOJIbHBIMU
dbopMamu, TIpeCTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHUJIC PAaBEHCTB M HEPaBEHCTB.
AnreOpa npesaraet 3QGeKTHBHBIE HHCTPYMEHTHI JUIS PEIICHUS TPAKTUYECKUX U €CTeCTBEHHO-
HAy4YHBIX 3aJ1a4, HATJISAHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HayKH.

CopepxarenbHo-MeToan4YecKass JUHUS «DyHKIUU U TpaduKu» TECHO MeperuieTaercs ¢
OPYTMMH  JIMHUSIMH ~ y4e0HOro  Kypca, TIOCKOIBKY B  KaKOM-TO  CMBICIE  3a1aéT
[IOCJIEIOBATEIbHOCT ~ M3y4YeHUs  Mmarepuana. V3ydeHue  CTENEHHOW, I10Ka3aTelIbHOM,
jgorapu(pMUUEcKON U TPUTOHOMETPUYECKUX (DYHKIUHN, UX CBOMCTB U rpaduKOB, HUCIOIb30BaHHE
GbyHKIMN UId peuieHusi 3aJa4 U3 JIpYrMX Y4eOHBIX MPEAMETOB U pPeajbHOW JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYECKHM aHAIM30M, TaK M C PEIIeHHEM ypaBHEHUU U HepaBeHCTB. llpu
3TOM OOJbIIOE BHHMMaHHUE Yyaesercs (OPMUPOBAHMIO YMEHHS BbIpaXaTh (OpMYyIaMu
3aBHCHUMOCTH MEXIY pa3IUYHbIMU BEJIMUYMHAMH, UCCIEAOBATh MOJIYYEHHbIE (YHKIIMH, CTPOUTD
ux rpadukn. Matepuanm 3TOW COJEp)KaTeNbHOW JIMHWM HaleJIeH Ha pPa3BUTHE yMEHUH H
HABBIKOB, MO3BOJISIONINX BBIPAXKaTh 3aBUCHUMOCTH MEXKIY BEIMYMHAMHU B PA3IUYHON (opMme:
AHAIUTUYECKOW, Tpaduyeckod u crnoBecHOW. Ero wu3ydeHume cmocoOCTBYeT pPa3BUTHIO
QITOPUTMUYECKOTO  MBILIUICHUS, CHOCOOHOCTM K  OOOOHIEHHIO W KOHKPETHU3AIlHH,
WCITOJIb30BAaHUIO aHAJIOTUH.



ConepxatenpHas nuHAs «Hadana mareMaTHUecKOro aHaln3ay» TO3BOJISIET CYIIECTBEHHO
pacIMpuTh KPyr KaKk MaTeMaTHYECKUX, TaK W MPUKIAJHBIX 3ajad, JOCTYIHBIX 0OydYaromMuMCH,
TaK KaK y HUX IOSIBJISETCSI BO3SMOXHOCTb CTPOUTH I'paUKU CIOXKHBIX (PYHKIUH, ONPEensiTh ux
HanOOJIbIINE U HAMMEHBIIINE 3HAYCHUS, BBIYUCIIATD TUIOMAI GUryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH W YCKOpEeHHs TporeccoB. JlaHHas coaep)kaTelbHasi JMHHAS OTKPBIBAET HOBBIC
BO3MOXHOCTH IOCTPOCHUA MATCMATHYCCKUX MO,ZLGJICI\/'I PCaJIbHBIX CHTyaL[HI‘;I, IIO3BOJISICT
HaxXOJUThb HAWJIYUHICC PCHICHHUC B IMPUKIAIHBIX, B TOM YHUCIIC COLUAIBHO-DKOHOMHWYCCKUX,
3ajadaXx. 3HAKOMCTBO C OCHOBaMH MAaTE€MaTHUYECKOTO aHaJM3a CHOCOOCTBYET pa3BHTHIO
abCTpakTHOTO, (OPMATBEHO-JIOTUYECKOTO M KPEaTUBHOTO MBIIIICHHUS, ()OPMHUPOBAHUIO YMEHHUN
pacrno3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMATHKHU B HayKe, TEXHUKE U UCKyccTBe. O0yuaroniiecs
Y3HAOT O BBIAAKOIINUXCA PE3yJibTaTaX, MOJIYYCHHBIX B XO€ PA3BUTUA MATCMATUKU KaK HAYKH, U
00 X aBTOpaXx.

ConepxaTenpHO-MeToAMYeCKast JHHUA «MHOXKECTBa M JIOTHKa» BKIIOYaeT B ceOs
9JICMCHTBI TCOpPUHU MHOXKCCTB U MaTEeMaTUYCCKOM JIOTHUKHU. TeOpCTI/IKO-MHO)KCCTBCHHLIC
MpEaACTaBJICHHUA HNPOHU3BIBAIOT BECHh KYPC IIKOJILHOM MaTeMaTHUKU U npeajararoT HaI/IGOHee
YHUBEPCAJIBHBIN S3bIK, OOBEHWHSIONMNA BCE pa3feibl MAaTEeMATUKH W €€ MPHIOKCHHH, OHH
CBSI3BIBAIOT pa3HbIC MATEMATHUECKUE TUCIMILIMHBI M UX MPIIOKEHHS B erHOE 1esoe. [loatomy
BaXXHO JAaThb BO3MOXHOCTH OGY‘I&IOH_[CMYCH IIOHUMATh TeOpCTHKO-MHO)KeCTBCHHBIﬁ A3BIK
COBpeMeHHOﬁ MAaTCMAaTUK MW HUCIOJIB30BaTh C€ro IJjid BBIPAXKCHUSA CBOUX MBICJIEH. I[pyrI/IM
BRXHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAayKW CIIeAyeT MPU3HATh CBOMCTBEHHYIO €l CTPOTOCTh
O00OCHOBaHMH W CJCIOBAaHWE ONPEACICHHBIM TMpaBWJIaM TIOCTPOCHHS  JIOKA3aTEIbCTB.
3HAKOMCTBO C 3JIEMEHTaMH MaTeMaTUYeCKOW JIOTUKH CIIOCOOCTBYET PA3BUTHIO JIOTUYECKOTO
MBIIIJIICHUA 06y‘IaIOH_[I/IXCSI, MO3BOJIACT UM CTPOUTH CBOM PACCYKACHUA HAa OCHOBC JIOTUYCCKUX
npaBuil, GOPMUPYET HABBIKH KPUTHYECKOTO MBIIIICHHS.

B ydeOHOM Kypce «AureOpa W Hayajlla MaTEeMAaTHYECKOTO aHAIW3a» MPUCYTCTBYIOT
OCHOBBI MareMaTndeCKoro MOJCINPOBaHNA, KOTOPELIC IpU3BaHbI CHOCO6CTBOBaTB
(OPMHPOBAHUIO HABBIKOB MOCTPOCHHMS MOJEIEH pealbHbIX CUTYalluid, HCCIEIOBAHMUSA STHX
MOJIeJIell C TOMOIIBI0 ammapara anreOpbl W MaTeMaTHYeCKOTO aHaiHu3a, WHTePIpETaIuu
MOJYYCHHBIX PE3yJbTaToB. Takue 3aJaHusi BIUICTEHBI B KaXIBIM M3 pPa3leliOB MPOTPAMMBL,
MIOCKOJIBKY BECh MaTepuai yueOHOro Kypca IIHPOKO HCIOJIb3YEeTCs Ul PEeIICHHs MPHKIATHBIX
3amad. llpu pemeHwM peambHBIX MPAKTUYECKUX 3a7ad  oOydaromiuecs: Pa3BUBAIOT
HaOJIFOIaTEIbHOCTh, YMEHHE HAXOAWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BAThH
aHaJoruto, 0000IaTh M KOHKPETH3WPOBaATh MpobieMy. JlesTenbHOCTh 1O (HOPMUPOBAHHUIO
HABBIKOB PEIICHUs MPUKIATHBIX 33a/1ad OPTaHU3YeTCs B MPOIECCe M3yUEHUsSI BCEX TeM y4eOHOTO
Kypca «Anredpa v Hayalla MaTeMaTHYECKOTO aHAII3ay.

Ha m3ydenune yueOHOTO Kypca «Airedpa v Hayajga MaTeMaTHIeCKOrO aHaIi3a OTBOJUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 yaca B Henmemio), B 11 kmacce — 136 yacoB (4 daca B
HEJIETTIO).



COJEPKXAHUE OBYUYEHUA

10 KITACC

Yucia 1 BbIYUCICHUSA

Panmonaneubie yrcna. OOGBIKHOBEHHBIE U JAECATUYHBIE JAPOOU, MPOILEHTHI, OECKOHEUHbIE
nepuoandeckue apodu. [lpumenenue qpoOeit 1 MpOICHTOB IS PEIICHUs IPUKIAAHBIX 3a/1a4 U3
Pa3JIMYHBIX OTPACICH 3HAHUM U PEaJIbHOM KU3HU.

JetictButensHple yncia. PamuoHanbHBIE W HUppalMoOHANBHBIE uYnciia. ApudmeTndyeckue
onepaluu ¢ JICUCTBUTEIbHBIMU YHUCIaMU. MOIynb EMCTBUTEIBHOTO YHCIIa U €r0 CBOMCTBA.
[MpubnuxEéHHple BHIYUCICHHS, TpaBUiIa OKPYIJIEHUS, NPHUKUAKA U OIECHKa pe3yabTaTa
BBIUMCIICHUI.

Crenens ¢ menbiM nokasareneM. bunom Herotona. Mcronbp3oBanue moaxoasiieit Gopmbl
3aMKMCH IEUCTBUTENBHBIX YHCEII U1 pEHICHUS TPAKTUYECKUX 3a/1a4 U NIPEICTABIICHUS IaHHBIX.

Apudmerndeckuii KopeHb HaTypabHON CTEIIEHH U €T0 CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM TOKa3aTelieM M €€ CBOWMCTBA, CTENEHb C JCHCTBUTEIbHBIM
MIOKa3aTeNeM.

Jlorapudm uucna. CoiictBa norapudma. JlecITHIHBIE U HATYPATbHBIC JIOTAPU(PMBI.

Cunyc, KOCMHYC, TaHT€HC, KOTAHI'€HC YHUCIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHUHYC U
ApPKTaHI'€HC YHCIIOBOTO apTyMEHTA.

YpaBHeHNsI 1 HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE MpPeoOpa3OBaHUsA. YpaBHEHHE, KOPEHb YpaBHEHHS.
PaBHOCHIIBHBIE ypaBHEHUS U ypaBHEHH-ClieAcTBUsI. HepaBeHCTBO, pelieHrne HepaBeHCTRa.

OcCHOBHBIE METO/BI PEIICHHS LETBIX U APOOHO-PAIIOHATBHBIX YPABHEHUN U HEPABEHCTB.
MHorounessl OT OJHOM IEpEMEHHOW. JleneHue MHOrodjieHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu koddurmentamu. Teopema Buera.

[IpeoOpazoBaHus YUCIOBBIX BBIPAXKEHHH, COIECPIKAIINX CTENICHN W KOPHH.

Uppammonanbusle  ypaBHeHHs. OCHOBHBIE METOJbl  PEHICHUS  UPPALUOHAIBHBIX
YpaBHEHUH.

IToka3aTenbHble ypaBHEHUsI. OCHOBHBIE METO/IbI PEILIEHUS [TOKA3aTEIbHBIX YPABHEHUM.

[IpeoOpazoBanHne BEIpaKEHHIA, COACPKALINX JTOTApU(MBI.

Jlorapudmuueckue ypaBHeHUs. (OCHOBHBIE METONbI PEIICHUS JIOTapU(MHUUECKUX
YpaBHEHUH.

OcHoBHble TpUroHOMeTpuueckue Qopmynsl. [IpeoOpasoBaHne TPUTOHOMETPUUECKHUX
BBIpa)KEHU. Penienne TpuroHoMeTpuyecKux ypaBHEHHUIM.

Pewienne cucrem JMHEHMHBIX ypaBHEHUM. Marpuua CHCTEMbl JIMHEHHBIX YPaBHEHUU.
Onpenenurens MaTpulpl 2X2, €ro reOMETPUUYECKUH CMBICI M CBOWCTBA, BBIUMCIEHHE €I0
3HAYEHHUsI, IPUMEHEHUE ONPEICIIUTENS I PEIIECHNs CUCTEMbI IMHEHHBIX YpaBHeHMI. Pemenne
MPUKJIAAHBIX 3a7a4 C TOMOIIBIO CUCTEMbI JIMHEHHBIX ypaBHEHUM. ccaenoBanre moCTPOCHHOM
MOJIEJIM C TOMOILIbIO MATPHI] U ONPEACIIUTEINEH.

ITocTpoeHne MareMaTU4ECKUX MOJEIEH PEAJbHOM CUTyalMd C IOMOLIBIO YPaBHEHUU H
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHWH M HEPAaBEHCTB K PEIICHUI0 MaTeMAaTHYECKHX 3a7ad U
3a/1a4y U3 pa3InIHBIX 00JIaCTEH HAYKW U PEATbHON KU3HH.

DyHKUUH U rpadpuKu

OyHKIuMs, crnocodbl 3amaHus QyHKuU. B3aummuHo obOpatHble (yHKiuu. Komnosunwms
byakuumid. ['paduk Gyakimu. DnemenTapHbie peodpazoBaHus rpaGuKoB (yHKIIAM.



OO6nacTh onpeeneHnss 1 MHOXKeCTBO 3HaueHud pyHknuu. Hymu dyakmun. [TpomexyTku
3HaKonocTossHCTBA. YETHble u Heu€THble QyHKuuu. Ilepumonuueckue dynkumu. [IpomexyTku
MOHOTOHHOCTH (YHKIIMH. MakCUMyMBl 1 MUHUMYMBI ¢yHKIHU. Hambonbliee 1 HauMeHblIee
3HaYeHUs PYHKIIMHU Ha IPOMEXKYTKE.

Jlunelinas, kBagpaTH4Has U APOOHO-TMHEWHAs QYyHKIIUUA. DJIEeMEHTapHOE UCCIIEIOBaHUE U
MOCTPOCHUE UX TPaPHUKOB.

CrenenHass (pyHKIHMS C HAaTypaJbHBIM M IIeJbIM Moka3aTeneMm. EE cBoiicTBa u rpaduk.
CgoiicTBa U rpaduK KOpPHS N-OM CTENEHU Kak (PYHKIIMA OOpaTHOW CTETNIEHU C HATYpPaIbHBIM
MIOKAa3aTeNeM.

[Toxa3zaTtenpHast u norapupmMudeckas GyHKIUH, UX CBOWCTBa U rpaduku. Mcnons3oBanue
rpaduKoB QYHKIUH U pellieHUs ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpPEIEICHUE TPUTOHOMETPUUECKUX (PYHKIIMIA
YUCJIOBOTO APryMEHTA.

OyHKIIMOHATIbHbIE 3aBUCHMOCTH B PEANIbHBIX Ipolieccax U sBieHusX. [ paduku peanbHbIX
3aBUCUMOCTEH.

Hayana maTemMaTH4yeckoro aHajmsa

ITocnenoBaTeNbHOCTH, CIOCOORI 3aJaHMs IOCIEIOBATEILHOCTEH. MeTon MaTeMaTHYECKOM
MHAYKIMU. MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIEAOBATEIBHOCTU. McTOpHs BO3HUKHOBEHUS
MaTeMaTHYECKOTo aHaJIN3a KaK aHan3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckass W reoMerpuueckas — mporpeccuu.  beckoHeuHo — yObIBaroIas
reomerpuueckas nporpeccus. Cymma O0€CKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKOU MPOTPECCHUH.
JIuHelWHBI W OKCHOHEHIMaNbHBIM pocT. Yucino e. dopmyna CIOXKHBIX IPOLCHTOB.
Hcnonp30Banue Mporpeccuu AJis peLeHUs pealbHbIX 3a/1a4 MPUKIAJHOTO XapaKTepa.

HemnpeppiBHble GyHKIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMITOTHI TpaduxoB
dbyaknmii. ColicTBa (QYHKIMI HEMPEPHIBHBIX Ha OTpe3ke. METOoJl MHTEPBAJIOB IS PEIICHUS
HepaBeHCTB. [IpruMeHeHne CBONCTB HEMTPEPBIBHBIX (PYHKIIUHM s peIIeHHs 3a/1a4.

[lepBas u BTOpas npousBoaHble GyHKINHU. Onpenenenue, reOMeTpUIecKuid U GU3NIeCKui
CMBICJI IPOU3BOTHOM. YpaBHEHHE KacaTeabHOH K TpaduKy ¢ yHKIIHH.

[TpousBoaubie aneMeHTapHbIX QyHKIUN. [Ipon3BoaHAas CyMMBbl, TPOU3BEAEHUS, YACTHOTO
¥ KOMITO3UIIUH (DYHKIIHH.

MHoxkecTBa M JTOTHKA

MHOkecTBO, onepali HaJl MHOKECTBAMHU M UX cBoicTBa. Jlnarpammel Diniepa—BenHa.
[IpuMeHeHrne TEeOpPEeTUKO-MHOKECTBEHHOIO anmnaparta JJig OMNHUCAHMUS PEAbHBIX IPOLECCOB H
SIBIICHUI, IPY PELICHUH 33/1a4 U3 JPYTUX y4EOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOWCTBO  MaTeMaTW4ecKOro  OOBEKTa,  CIEICTBHE,
JI0Ka3aTeNIbCTBO, PABHOCUJIBHBIE YPABHEHUS.



11 KIIACC

Yucia v BbIYUCTCHUS

HartypaneHble u nenble uncna. [IpuMmeHeHMEe NpPHU3HAKOB JEIMMOCTH LEIBIX YHCEl,
HanOospmmi obmuit nemurens (nainee — HOJl) u Hanmensinee obmee kpatHoe (manee — HOK),
OCTaTKOB MO MOJYJII0, airopuT™Ma EBknnaa st pelieHus 3aa4 B LEJIbIX Yuciaax.

KowmmnekcHeie uucma. AnreOpanueckas ¢ TPUTOHOMETpUYECKass (OPMBI  3aIUCH
KOMIUIEKCHOTO yucia. ApupMeTHuecKre onepanuu ¢ KOMIUIEKCHBIMU unciamu. M3o0paxkenue
KOMIUIEKCHBIX YHCEJ HAa KOOpAMHATHOM miockocTH. Popmyna MyaBpa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO uwmclia. [IpuMeHeHHe KOMIUICKCHBIX YHCeN [UIsl pelieHus (QU3NYECKUX |
F€OMETPUYECKUX 3a/1au.

YpaBHeHNsI 1 HEPABEHCTBA

Cucrtema 1 COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPUYECKHX YPAaBHEHHH C IOMOIIBI0 TPUTOHOMETPUUECKOU
OKPY’KHOCTH. PenieHue TpuroHoMeTpuyecKnX HEpaBEHCTB.

OcCHOBHBIE METO/IbI PEILIEHUS TOKA3aTENbHBIX U JTOrapu(pMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OcCHOBHbIE =~ METO/ABl  pEHIeHUsT CHUCTEM M  COBOKYNHOCTEH  palrdOHAIbHBIX,
UPPaAIMOHATILHBIX, IOKA3aTEIBHBIX U JIOTAPH(PMUIESCKUX ypaBHEHUI.

VYpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpaMHu.

[IpumMeHeHne ypaBHEHUH, CUCTEM M HEPAaBEHCTB K PELICHUIO MAaTEMaTHYECKUX 3a1ad U
3aad U3 pPa3NUYHBIX O0NacTeld HAyKd W pPeaTbHOW >KU3HHM, HHTEPHPETAIUsl ITOTYYCHHBIX
pe3yabTaTOB.

DyHKUUM U rpadpuku

I'padux kommosummu GyHkiuid. ['eomerpudeckne oOpas3pl ypaBHEHUH W HEPABEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpapuKH.

['paduueckne MeTOABI pEIICHHWS YpaBHEHWHA W HEpaBeHCTB. [ 'paduyeckne MeTOIbI
peneHus 3a1a4 ¢ napaMeTpamH.

Hcnonb3oBanue rpadukoB (QYHKIUN OIS WCCIEIOBAHHS MPOILECCOB U 3aBHUCHMOCTEH,
KOTOPBIC BO3HUKAIOT MPHU PEUICHUH 33/1a4 U3 APYTUX YIeOHBIX IPEIMETOB U PEabHOM KU3HH.

Hayana maTemMaTH4yeckoro aHajmsa

[IpumeHeHne Mpon3BOIHON K MCCIEAOBaHUIO (YHKIIMHA HA MOHOTOHHOCTh U KCTPEMYMBI.
Haxoxaenrne HanOOIbIIero 1 HAMMEHbBIIIETO 3HAUYCHU HEeTIPEPhIBHOW (DYHKIIMU HA OTpE3Ke.

[IpuMeHnenre TPOU3BOAHONW JIsi HAXOXKACHUS HAWUIYUIIEro PEIIEeHUs B MPHUKIATHBIX
3ajJavyax, JAJs ONpeAeNieHHs CKOPOCTH M YCKOpPEHHUs Ipolecca, 3aJAaHHOro (opMylioil win
rpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO MepBOOOpa3HbIX. [lepBooOpa3HbIe AIEMEHTAPHBIX
¢ynkuunit. [IpaBuna HaxoXKAEHUS TIEPBOOOPA3HBIX.

Nurterpan. ['eomeTpuyeckuil cMbICI HHTErpasia. Beraucienue onpenenéHHOro MHTerpaia
o ¢popmyne Hprotona-JIeitOnuma.

[IpumeHenne wWHTErpana A HaXOXKICHHS TUIOIANEeH TUIOCKUX GUTYp u 00BEMOB
F€OMETPUUYECKUX TEJI.

[Tpumepsr pemennit nuddepeHImaIbHbIX YpaBHEHUNH. MaTemMaTinieckoe MoIeTupOBaHNE
peaNbHBIX MPOLIECCOB C MOMOIIBI0 MU depeHINATBHBIX YpaBHEHH.



I[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA VYYEGBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM VPOBEHL) HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA30BAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  OOydYaromerocss Kak AakTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHIMCKOTO OOIIECTBA, MPEACTABICHUE O MaTEMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TpakIaHCKOTO OOIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHE B3aUMOJEHCTBOBATH C COIHAIBHBIMH WHCTUTYTaMHU B
COOTBETCTBUM C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) IaTPHOTHYECKOT0 BOCIINTAHMS

c(OPMHPOBAHHOCTh POCCUHCKOM TPakJaHCKON MICHTUYHOCTH, YBOXKECHHUS K MPOILIIOMY U
HACTOSIIIEMY POCCHMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHHE K JOCTH)KEHMSIM POCCUHCKHX
MAaTE€MaTUKOB M POCCUHCKOW MAaTEMAaTHYECKOM IIKOJbI, MCIOJIb30BAHUE 3THUX JOCTHKEHUU B
IPYTUX HayKax, TEXHOJIOTHUAX, chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHHCKOrOo  Haponaa, cQOpPMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMS, 3THUECKOr0 MOBEICHMS, CBA3aHHOTO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTH>KCHUN HAyKd U JEeSATEIbHOCTHIO Y4YEHOrO, OCO3HAHME JIMYHOTO BKJIaJa B IMOCTPOCHHE
YCTOHYHBOTO OyIyIIEro;

4) 3cTeTUYECKOT0 BOCIIUTAHUSL:

JCTETUYECKOE  OTHOLIEHWE K  MHpPY, BKIIOYas  OCTETHKY  MaTE€MaTUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELICHUH, pacCyKICHWH, BOCIPUUMYHUBOCTh K
MaTEMaTUYECKUM acleKTaM Pa3IuyHbIX BUJIOB UCKYCCTBA;

5) ¢pusuveckoro BOCHUTAHNS:

c(OpMHUPOBAHHOCTh YMEHHUSI PUMEHATh MaTeMaTUUECKUE 3HAHUSI B HHTEpecax 370POBOIO
n Oe3omacHoro oOpa3a >KW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (3I0POBOE
nuTaHue, cOATAHCUPOBAHHBIN PEKUM 3aHATHIA M OTABIXA, peryispHas Quandeckas akTUBHOCTH),
bu3nYECKOe COBEPIICHCTBOBAHKE MPU 3aHATUSIX CIIOPTUBHO-03/I0POBUTEIBHON IEATEILHOCTHIO,

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPYZy, OCO3HAHUE IIEHHOCTH TPYIOJIO0US, HHTEPEC K Pa3Iu4HbIM chepam
po(heCcCHOHANBEHON JEeSITeNFHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON M €€ MPHIOKCHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BHIOOp Oyaymielt mnpodeccuu ¥ peatn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TIUIaHbI, TOTOBHOCTb M CIOCOOHOCTH K MareMaTH4eckoMy oOOpa3oBaHHUIO H
caM000pa30BaHuUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHUU
MPaKTUYECKHUX 33/1a4 MaTEMaTUYECKON HAMIPaBICHHOCTH;

7) 3K0I0THYECKOr0 BOCTIMTAHUSA:

c(OpPMUPOBAHHOCTh 3KOJOTUYECKOW KYJIbTYpbl, I[OHUMAHUE BIUAHUSA COLMAIBHO-
SKOHOMHYECKHX IIPOLIECCOB HA COCTOSHHME IPUPOJHOM M COLHMAIBHOM Cpelbl, OCO3HAHHE
I00ATFHOTO  XapakTepa  OKOJOTHMYECKHX  MpoOieM, OpHeHTamus Ha  [OpPUMEHEHHE
MaTeMaTHYECKUX 3HAHUU U pelIeHUs 3a1ad B 00JacTH OKPYKAIOIIEH Cpelibl, TNIaHUPOBaHUE
MIOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCJIEACTBUMN ISl OKPYKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:



Cc(OPMHPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAayKd M OOINECTBEHHOH MPAaKTUKH, MOHMMaHUE MaTeMaTHYECKOW HayKu Kak c(epbl
YEJIOBEYECKON JIEATEIBHOCTH, 3TANOB €€ pa3BUTHs M 3HAUMMOCTH AJIS Pa3BUTHUS LUBUIM3ALUH,
OBJIAJICHUE SI3BIKOM MaTEMATUKH M MaTEMAaTUYECKOW KyJIbTYpOU KaK CPEACTBOM IO3HAHUSA MUDA,
TOTOBHOCTH OCYILIECTBIIATH MPOEKTHYIO M UCCIIEI0BATEIBCKYIO AEATEIbHOCTh HHANBUIYAIBHO U
B IpyMIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS

Bba3oBble jiornyeckue AeicTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYLIECTBEHHbIE MPU3HAKM MaTeMaTHYECKHUX OOBEKTOB,
MOHSTHI, OTHONICHUH MEXIy TOHATUSAMHU, (POPMYIUPOBATH OMPEICIICHUS TOHSITHIA,
YCTaHABIIMBATh CYIIECTBEHHBIN NpPH3HAK KIacCU(UKAIMKM, OCHOBAaHHUS HJsi O0OOIIEHUS W
CpaBHEHUs1, KPUTEPUU ITPOBOJIMMOIO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYIHpPOBaTh W MPEOOPa30BBIBATH CYXKJEHUS: YTBEPAUTEIbHBIE U
OTpUIATENIbHbIC, MHIUYHBIC, YACTHBIC U OOIIUE, YCIOBHEIC,

BBISIBJISITH MAaTeMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U TMPOTHBOpEYHs B (akTax,
JMaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHUSAX, TMpe/iaraTb KPUTEpUU JUIsl  BBISIBICHUS
3aKOHOMEPHOCTEN ¥ IPOTHUBOPEUHIA;

JienaTh BBIBOJBI C HMCIOJIb30BAHMEM 3aKOHOB JIOTMKH, NEAYKTHBHBIX W HMHAYKTHBHBIX
YMO3AKJIIOUYEHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MIPOBOJMUTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKACHUU (IIpsIMbIEe U
OT TPOTUBHOTO), BBICTpPAUBAaTh AapryMEHTAlUIO, MPUBOAMTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHSI M BHIBOJIBI;

BBIOMpATh CHOCO0 pemieHus: y4eOHOW 3agaun (CpaBHHMBATh HECKOJIbKO BapUaHTOB
pelieHus, BbIOMpaTh HaMOONEee TMOAXOAAIIUNA C Y4ETOM CaMOCTOSITENIBHO BBIICTICHHBIX
KpUTEPHUEB).

Ba3oBrble ucciaenoBareLCKUe AeliCTBHA:

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIENIOBATENbCKUI MHCTPYMEHT TO3HAHUS, (OPMYITUPOBATH
BONPOCHI, (DUKCHPYIOIIHE MPOTUBOPEUNE, MPOOJIEeMy, YCTaHABIMBATh HCKOMOE U JIaHHOE,
(dbopMUpPOBATH THIIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIINIO0, MHEHUE;

IIPOBOJIUTH  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT, HCCIEIOBAaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBIICHHUS, MPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MEXTy 00beKTaMHU, SIBJICHHUSIMH, ITPOLIECCaMU;

CaMOCTOSITENIbHO (OPMYIUPOBATh 000OIIEHUS! U BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO
HaOJI0/IEHUs!, UCCIIeI0BAaHUS, OLIECHUBATh JOCTOBEPHOCTh MOTYYEHHBIX Pe3yIbTaTOB, BHIBOJOB U
0000111eHMI];

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IMPOIIECCA, & TAKXKE BBIIBUTATh MPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISBJISITH JeDUIUTHI HHPOPMAIUH, JaHHBIX, HEOOXOJUMBIX JUIsi OTBETa HA BOMIPOC H IS
pelIeHus 3a1a4u;

BbIOUpaTh MHGOPMALMI0O M3 HMCTOYHHUKOB  PpAa3MYHBIX THUIOB, AaHAJIU3UPOBATbH,
CUCTEeMaTHU3UpPOBaTh U MHTEPHOPETUPOBATH HMH(POpPMAIMIO pPA3IMYHBIX BHAOB U  (GopM
MpPE/ICTABJICHHUS;



CTPYKTYpHPOBaThb  HMH(GOPMALMIO, TMPEACTABIATH €€ B  pasiMYHBIX  (opmax,
WITIOCTPUPOBATH IpaUuecKy;

OLICHUBATh HAJEKHOCTh HMH(OPMALMM IO CaMOCTOATEIBHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHHBeEpPcATbHbIE YUeOHbI€ eliCTBUSA

Oo0menne:

BOCIIPHHUMATh U (DOPMYJTHPOBATh CYXKIEHHUS B COOTBETCTBHM C YCIOBHUSIMHU W LEISIMU
oOIIeHus!, SICHO, TOYHO, TPAMOTHO BBHIPQKATh CBOIO TOYKY 3PCHHSI B YCTHBIX M ITHCHMEHHBIX
TCKCTAaX, JaBaTb IMOACHCHUA IO XOAY PCIICHHUA 3aJdadd, KOMMCHTHPOBATH HOJIy‘-ICHHBIﬁ
pe3yabrar;

B X0/i¢ OOCYXXJIeHHs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOH TEMBI, MPOOJIEMBI,
pemaemMoi 3aa4u, BHICKAa3bIBaTh HJICH, HAIICJICHHBIC HA TOUCK PEIICHUS, COMOCTABISATh CBOM
CYXJIEHUS C CYKICHUSMHU JPYTrUX YYaCTHHKOB AMAJOra, OOHapyKUBaTh pa3iuyhe M CXOJICTBO
MO3UINH, B KOPPEKTHOU hopMe (OpMyIUPOBATh PA3HOTIACHS, CBOM BO3PAKEHUS;

NPEACTaBIATh PE3YJIbTAaThl PEIICHHS 3aJadd, DKCICPUMEHTa, WCCICAOBAHUS, TPOCKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (GopMaT BBICTYIUICHHS ¢ Yy4ETOM 3a4ad  Mpe3eHTAlud |
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YHHBepPCAJIbHbIE YUeOHbIE JIeiicTBUS

Camoopranuszanus:

COCTaBJIATh IUIAH, AJITOPUTM pELICHHs 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIMXCA PECYPCOB UM COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHPOBATb
BapUaHTHI pelICHUH ¢ y4€TOM HOBOM HH(pOpMAaLIUH.

CaMOKOHTPO/1b, IMOLMOHAIbHBIN HHTEJICKT:

BJIQ/IETh HaBBIKAMH MMO3HABATENbHON pedIeKCuu KaKk OCO3HAHUS COBEPIIAEMbIX JEHCTBUIA
U MBICIUTENBHBIX TPOIIECCOB, HX PpE3yJbTaTOB, BIAAETh CIIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS TIPOLIEcca U pe3yNbTaTa PelIeHus: MaTeMaTHUeCKOH 3a1auu;

NPEIBUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IPH PELICHUH 33Jayd, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, JAHHBIX, HAWJCHHBIX OLINOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yjibTaTa IEeId M YCIOBUSM, OOBSCHATH TNPUYMHBI
JOCTHKEHHUS] WIM HEIOCTH)KCHMsSI Ppe3yJIbTaTOB JAESITEeIbHOCTH, HAXOAWTh OMIMOKY, [1aBaTh
OLICHKY MTPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITeJIbHOCTh:

MOHUMATh M UCIOJh30BaTh MPEUMYIIECTBA KOMAaHAHONW U MHIWBUIYaTbHOU palbOTHI MpH
pemieHurd ydeOHBIX 3a7ady, NPUHAMATh LElIb COBMECTHOW JEsTeNbHOCTH, IUIAaHUPOBATh
OpraHU3aIMI0 COBMECTHOW PabOThI, pacmlpenessaTh BUABI padoT, JOTOBapHBATHCSA, OOCYKIATh
MPOIECC U PE3YNIbTAT padOThI, 0000IIaTh MHEHUS HECKOJIBKHX JIFOICH;

y4acTBOBATh B TPYIIOBBIX (opMmax paboThl (0O0CYXaeHHs, OOMEH MHEHHUH, «MO3TOBBIC
HITYPMbI» U HHBIE), BBINOJHATH CBOI YacTb pabOThl U KOOPAWHUPOBATH CBOM JACWUCTBUSA C
OpYTMMH 4I€HaMHd KOMaHJbl, OLIEHMBAaTh KAayeCTBO CBOEro BKJaJa B OOMIMI MPOIYKT MO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YIACTHUKAMU B3aUMO/ICHCTBUSI.



INPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenust B 10 kiacce oOyyaromMHCS TOJNYYUT CIEAYIOUIME MpPEIMETHBIC
pe3ynbTaThl MO OTIENBHBIM TeMaM paboudeil mporpaMmbl yuyeOHOro Kypca «Anredpa u Haudasga
MaTeMaTHYeCKOT0 aHaJIn3am:

Yucsia v BbIYUCICHUA:

CBOOOJTHO OTIEPUPOBATH MOHATHAMU: PALMOHAIBHOE YHCII0, OECKOHEUHAsl TIepUOINYEcKast
Ipo0b, MPOLEHTHI, UPPAMOHATIBFHOE YHWCIO, MHOXKECTBA PAIMOHATBHBIX U JIEHCTBUTEIBHBIX
YHCcell, MOJYJb AEHCTBUTEIHLHOTO YUCIIA;

MPUMEHSTH IPOOU U TPOICHTHI I PEIICHUS MPUKIAJHBIX 3a/1a4 U3 Pa3IMYHBIX OTPACIICH
3HAHUU U pEAIbHOU KU3HHY,

NPUMEHSTh NPUOMMKEHHBIE BBIYMCIICHUS, MpaBUIa OKPYTJEHUS, MPUKUAKY M OLICHKY
pe3ynbTata BEIYUCICHUN;

CBOOOJTHO ONEpPUPOBATh MOHATHUEM: CTENEHb C LEJIBIM I0Ka3aTeleM, HCIOIb30BaTh
MOIXOIAIIYI0 (HOpMY 3aMUCH JNEUCTBUTENBHBIX YHCEN JJs PElICHHs MPAKTUYECKUX 3a1ad U
MpEJICTaBICHUS JaHHBIX;

CcBOOOJHO OTIEpUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATYypaJIbHOM CTETEHU;

CcBOOOJHO ONEPUPOBATH MOHATHEM: CTETEHb C PAllMOHATIBHBIM MOKa3aTelIeM;

CBOOOZHO ONEPUPOBATH MOHATUSMU: JOrapudM 4YWCHIA, OECATHYHBIE M HATYpalbHBIC
J0TapuQMmBbl;

CBOOOZHO OMEpUPOBATH MOHATHSAMHU: CHUHYC, KOCHMHYC, TAaHT€HC, KOTAHTE€HC YHCIIOBOIO
apryMeHTa;

OIIEpUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC U apKTAHI€HC YUCIOBOTO apIyMEHTA.

YpaBHeHNs M HEpaBEHCTBA:

CBOOOJAHO  ONEpUpPOBaTH  MOHATUSIMU:  TOXKJIECTBO, ypaBHEHHE, HEPABEHCTBO,
PaBHOCHJIbHBIE YPaBHEHUS U YPAaBHEHUS-CIIEJCTBUS, PABHOCHIIbHBIC HEPABEHCTBA;

NPUMEHSTh Pa3IUYHbIE METOABl PEIICHUS PAIMOHANBHBIX M JPOOHO-PAMOHAIBHBIX
YpaBHEHUH, TPUMEHSATh METOJ UHTEPBAJIOB ISl PEILICHUS] HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATUAMH: MHOTOYJIEH OT OJHOW MEepEeMEHHOW, MHOTOWIEH C
HeNbIMU KO3 GUIIMEHTaMH, KOPHHM MHOTOYIEHA, MPUMEHSTh JeJeHHEe MHOrOWIeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera nns pemenus 3anay;

CBOOOZHO OMEpPUPOBATh TMOHATUSAMH: CHUCTeMa JIMHEHHBIX YpaBHEHHUU, MAaTpUIIA,
OnpeAeuTeNb MaTpullbl 2 X 2 M €ro TEOMETPUYECKHUIl CMBICJI, HCMHOJIb30BaTh CBOMCTBA
onpeAenuTenst 2 X 2 Juis BBIYUCIEHUS €r0 3HauY€HUs, IPUMEHSATh ONpPENeIUTENN AJIs pelleHus
CHUCTEMBbI JIMHEHHBIX YpaBHEHUH, MOJIEIMPOBATH peEajbHbIE CUTYallUH C TOMOIIBIO CUCTEMBI
JUHEHHBIX YpPaBHEHMM, HCCIENOBaTh IIOCTPOCHHBIE MOJEINM C IOMOUIBI0 MaTpull H
oTpeeNuTeNe, UHTePIPETUPOBATh MOTYYECHHbIN pe3ylbTar;

WCITOJIH30BaTh CBOMCTBA JIEUCTBHI C KOPHAMH JIJIsl IPEOOPa30BaHUS BBIPAKCHUN;

BBITIOJHATh  MPEOOPA30BaHUS  YHCIOBBIX BBIPAKEHUH, COACpXKAIIUX CTENEHU C
palKMOHATIBHBIM MOKAa3aTEIEM;

WCIIOJIB30BaTh  CBOMCTBAa  JjiorapuMoOB Jis  NpeoOpa3oBaHUs  JIOTapUPMUUIECKUX
BBIPAXKEHUI;

CBOOOJHO ~ OIEpPHUPOBATH  MOHATUAMHU:  HppPALMOHAIbHbIC,  TOKa3aTelbHbIE U
norapupMuuecKre ypaBHEHHSI, HAXOJUTh WX PEIICHHUS C MOMOIILI0 PABHOCHIIBHBIX MEPEXO0B
WJIM OCYIIECTBIISAA IPOBEPKY KOPHEH;



IPUMEHATh  OCHOBHBIE  TpUTOHOMETpudeckue (opMyasl il IpeoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPAKEHUIA;

CBOOOJTHO OIEPHUPOBATH IOHATHEM: TPUTOHOMETPUUECKOE ypaBHEHHE, TPUMEHATH
HEo0XouMble (OPMYIIbI JUIsl PELLICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX YPAaBHEHUM;

MOJICJIUPOBaTh PpEAIbHbIE CUTyallud Ha s3bIKE anreOpbl, COCTABIATH BBIPAKECHHUS,
yYpaBHEHHs, HEpPAaBEHCTBA IO YCJIOBUIO 3a/1ayM, HCCIEI0BaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM aIrapaTa ainreopsl.

@OyHKUuM U rpapuku:

CBOOOJIHO ONEPUPOBATH MOHATHAMU: (YHKIUS, CIOCOOBI 3aaHus (PYHKIIMH, B3aWMHO
oOpatHble (QYHKUIUH, KOMIO3UIUSA (DyHKIUH, rpaduk (yHKIHM, BBIIOIHATH 3JIEMEHTapHBIC
npeoOpa3oBaHus rpaguKoB QyHKIHIA;

CBOOOJIHO ONEpUpPOBATh MOHATUSAMHU: OOJIACTH ONPENENICHUS M MHOYKECTBO 3HAYECHUH
(GyHKLNU, HYU QYHKLINHU, TIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJTHO OIEPHPOBATH MOHATHAMU: YETHBIE M HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GyHKIMH, TPOMEXKYTKM MOHOTOHHOCTH (YHKUIMH, MaKCUMyMbl M MHHUMYMbI (DYHKIIHH,
HauOoJIbllIee M HAUMEHbIIIee 3HaYeHnEe (YHKIIUU HA IPOMEKYTKE;

CBOOOJTHO ONEpPUPOBATH IMOHATHAMU: CTENEHHass (DYHKIMS C HATypalbHbIM U ILEJIbIM
nokasareseM, rpaduk CTENeHHON (YHKIMM C HaTypaJbHBIM U LIEJBIM IOKa3aTeneM, rpaduk
KOPHS N-0i CTETIeHH KaK (PYHKIIUH OOpaTHOM CTENEeHU C HaTypaJIbHBIM IIOKA3aTeIeM;

ONEpUpOBATh MOHATUAMM: JIMHEWHas, KBaJpaTW4yHas U ApoOHO-IHHEHHAs (QyHKIUH,
BBINOJIHATH 3JIEMEHTApHOE UCCIIEI0BAaHUE U IOCTPOECHUE UX IPA(PUKOB;

CBOOOJIHO ONEpPUPOBATh MOHATUAMH: IOKa3zaTelbHas M Jorapupmuueckas QyHKIHUH, HX
CBOWCTBA M IrpauKH, UCIIOIB30BaTh UX I'padUKu IS pEIIeHHUs ypaBHEHHIA;

CBOOOJIHO ONEPUPOBaTh MOHATHSAMM: TPUTOHOMETPHUECKAs] OKPY)KHOCTb, ONpEAeICHUE
TPUTOHOMETPUUYECKUX (QYHKIIMH YUCIOBOrO apryMEeHTa;

UCTIOJIb30BaTh Ipaduku (QYHKIMHA A7 UCCIIEAOBAHHS MPOIECCOB M 3aBUCUMOCTEH Tpu
pelIeHNH 3a/a4 U3 JPYTUX Y4eOHBIX NMPEIMETOB M PEANbHOM KU3HU, BBIpaXaTb (HopMylaamMu
3aBUCUMOCTH MEXly BEJITMUNHAMY;

Havana MmaTeMaTH4eCKOro aHaJIM3a:

CBOOOJTHO OIEPHUPOBATH MOHATHAMHU: apupMeTHYecKass U TreoMeTpudeckas Mmporpeccus,
0ecKOHEeuHO yOBIBaIOIIasi FTEOMETPUYECKasi MPOTPECCHs, TUHEHHBIN U SKCIIOHEHIUAIBHBIA POCT,
(opMyIna CI0XKHBIX IPOLIEHTOB, UMETh IPEJCTABICHUE O KOHCTAHTE;

UCIIOJIb30BaTh MPOrPECCUU VI PELIEHUs PealbHbIX 3a7a4 MPUKIAJHOIO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBATH MOHATHUSAMH:  IOCJIEIOBATEIBHOCTh,  CIHOCOOBI  3aJaHuUs
[I0CJIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPaHMUYEHHBIE TIOCIIEJOBATEIIbHOCTH, TIOHUMATh OCHOBBI
3apOXKICHUS] MaTEMaTHYECKOIr0 aHajIM3a KaK aHajau3a OECKOHEYHO MaJlblX;

CBOOOJIHO ONEpUPOBATh MOHATUSAMH: HENpPEpBbIBHbIE (DYHKIMHM, TOUKU pa3pbiBa rpaduka
(GyHKIMY, aCUMOTOTHI Tpaduka QyHKIHIY;

CBOOOJTHO OIEPHPOBATH MOHATHEM: (DYHKIMS, HENpepbiBHAasE Ha OTpE3Ke, NPUMEHATH
CBOMCTBA HETIPEPHIBHBIX (DYHKIIMH JJIs1 PEIICHUS 3a/1a4;

CBOOOJHO ONEpUpOBaTh IOHATUAMU: IepBas W BTOpas MPOM3BOJHBIE (QYHKIIHH,
KacaTenbHast K rpaduKy QyHKINY;

BBIYUCIIAIT TPOU3BOJHBIE CYMMBI, IPOU3BENCHHS, YacTHOTO W KOMIIO3UIMH JBYX
(GyHKLUH, 3HATh IPOU3BOJHBIE JIEMEHTAPHBIX (QYHKLNH;

HCITOJTH30BaTh TEOMETPUUECKUN M (PU3UUECKHUI CMBICT TIPOU3BOAHON ISl pEIICHUS 3a/1a4.

MHoxkecTBa M JTOTHKA:



CcBOOOJHO ONEpUPOBATH MOHATHUSAMHU: MHOXKECTBO, ONIEPALIMU HaJl MHOXKECTBAMU;

HCII0JIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN almapart JJisi OMUCAHUS PEATbHBIX MPOLECCOB
U SIBJICHHI, IPH PEIICHUU 33729 U3 JPYTUX y4EOHBIX MPEIMETOB;

CBOOOJHO OMEpUpOBaTh MOHITHSMH: OIpEeNieHue, TeopeMma, ypaBHEHHUeE-CIIEJCTBHE,
CBOMCTBO MaTeMaTH4YeCKOro OO0BEeKTa, JO0Ka3aTelbCTBO, PAaBHOCWIbHBIE ypaBHEHUS U
HEPABEHCTBA.

K xonmy oOyuenust B 11 kiacce oOyyaromIMHCS TOJYYUT CIEAYIOUIME MPEIMETHBIC
pe3ynbTaThl MO OTIENBHBIM TeMaM paboudeil mporpaMmbl yuyeOHOro Kypca «Anredpa u Haudaiga
MaTEeMaTUYECKOro aHAIIN3an:

Yucsia v BbIYUCICHUA:

CBOOOJTHO OINEPUPOBATH MOHATUSAMHU: HATYpallbHOE M II€JI0€ YHUCIIO0, MHOXECTBA
HaTypaJbHBIX U LEIbIX YUCEN, UCMOJIb30BATh MPU3HAKHU AeuMocTH 1enbix uynces, HOJl u HOK
HaTypaJbHbIX YHCEN I PELICHUS 3a]1a4, IPUMEHSTh alroput™ EBkinaa;

CBOOOZHO OTMEPHPOBATH MOHATHEM OCTATKA MO0 MOJYIIIO, 3aMMChIBATh HATYpPAIbHBIE YUCIIA
B Pa3IUYHBIX MO3ULIUOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOZHO ONEpUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHUCIIO U MHOXECTBO KOMILUIEKCHBIX
YHCell, MPeICTaBIsATh KOMIUIEKCHBIE YHCIIa B alreOpandyeckoil U TPUrOHOMETpUUecKor (opme,
BBITIOJTHATH apu(hMETHIECKUE ONEPAIU ¢ HUIMH U U300pakaTh HA KOOPIUHATHON TUIOCKOCTH.

YpaBHeHNs U HEPaBEHCTBA:

CBOOOAHO  OMEpUPOBATH  MOHITHSIMH:  HPPANHMOHANBHBIE,  IOKa3aTelbHBIE U
jorapuMuuecKre HEPaBeHCTBA, HAXOJUTh UX PEUICHHSI C TOMOIIBIO0 PABHOCUIIBHBIX MEPEXOIOB;

OCYIIECTBIISATH OTOOP KOPHEW MPH PEIICHUH TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOOZHO OMNEpPUPOBATH IMOHSATHEM TPUTOHOMETPHUUYECKOE HEPaBEHCTBO, MPHUMEHSTH
HE00X0UMBbIE (HOPMYIIBI IJIsl PEIICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOZHO ONEpPUPOBAThH MOHATUSAMU: CHCTEMa U COBOKYITHOCTh YPaBHEHUN M HEPABEHCTB,
PaBHOCHJIbHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOJUTh PELICHUS] CUCTEMbBI U COBOKYITHOCTEM
palMOHANIBHBIX, HWPPAIMOHANBHBIX, MOKA3aTeNbHBIX M JOrapu(pMHUUECKUX YpaBHCHUU W
HEPaBEHCTB;

pemiath paluoOHANbHBIE, WPpPALMOHANbHBIE, TOKa3aTellbHbIe, JIoTapupMUUYECKHe U
TPUTOHOMETPHUECKHUE YPAaBHEHUSI U HEPABEHCTBA, COJEepKaIllie MOIYJIA U TapaMeTphI;

MPUMEHSTH TpadUIecKre METOBI [IUIsl PEIICHUs] YPABHCHHUI 1 HEPABEHCTB, a TAKXKe 3a7a4
C TIapaMeTpaMu;

MOJIEJIMPOBaTh pealibHble CHUTYallud Ha f3bIKE aureOpbl, COCTABISATH BbIPAKECHMUS,
YpaBHEHHUS, HEPAaBEHCTBA M MX CHCTEMbI [0 YCJIOBHMIO 33aJayd, MCCIEA0BAaTh IOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BAHMEM ammapara anreOpbl, HHTEPIPETHPOBATH MMOJYICHHBIN pe3yibTar.

DYyHKIUHA U IpaQUKH:

CTPOUTH TrpapUKu KOMMIO3UIMHU (PYHKIHNA C MOMOIIBIO 3JE€MEHTAPHOIO HCCIEIOBAHUS U
CBOMCTB KOMIIO3UITUHU ABYX (DYHKITHIL;

CTPOUTH TeoMeTpuueckne oOpa3bl ypaBHEHWH ¥ HEPABEHCTB HA KOOPAUHATHOM
IUIOCKOCTH;

CBOOOJTHO OTIEpUPOBATH MOHATUSAMU: TPAQUKH TPUTOHOMETPUIECKUX (YHKIIHIA,

OPUMEHSTh PYHKINHU 1JI1 MOJICTUPOBAHUS U UCCIIEIOBAHUS PEATIbHBIX MPOIIECCOB.

Hauaja MaTeMaTH4eCKOro aHAJIN3Aa:



UCTIONB30BaTh MPOU3BOIHYIO JUISI HCCICNOBaHWA (YHKIIMM HAa MOHOTOHHOCTh U
OKCTPEMYMBI,;

HAXOJHUTh HAUOOJIbIIICe U HANMEHbINIEee 3HAYCHHS (PYHKIIMH HEMTPEPHIBHON HA OTPE3KE;

UCTIOJIB30BaTh MPOU3BOJHYIO ISl HAXOXICHUS HAWIYUIIETO PEIICHUS B MPUKIAJHBIX, B
TOM YHCJIE COIMaIbHO-DKOHOMHUYECKHX, 3a/la4yax, Ui OMPEJICICHUS CKOPOCTH M YCKOPCHHUS
npoiiecca, 3aJaHHOT0 (GOPMYIIOi UK rpadukom;

CBOOOJTHO OTIEpUPOBATh MOHATUAMU: NIEPBOOOPA3HAsi, ONPeIeNEHHBIA HHTETPANI, HAXOAUTh
NepBOOOpA3HbIC AJIEMEHTAPHBIX (YHKIHMHA W BBIYHCISATH WHTErpaid mo Qopmyne HproToHa-
JlelOuuma;

HAXOJWTh IJIOMIAIN IJIOCKUX (GUTYP U 0OBEMBI TEJ C IOMOIILI0 UHTETPAa;

HUMCTh NPCACTABICHUC O MATCMATHYCCKOM MOJCIMPOBAHHMU Ha MPUMCPE COCTABJICHUSA
nudGepeHIMaTBHBIX YPABHCHH;

pemaTh NpUKIAJHbBIC 33/1a4d, B TOM YHCJIE COIHATbHO-DKOHOMHYECKOTO U (PH3HUYECKOTO

XapakTepa, CpeaACTBAM MaTEMaTUYCCKOI'O aHaIn3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iejioB U TeM (undposbie)
n/n NPOrpamMMslI Bcero Konrpoaenpie  Tpakriieckue o0pa3oBaTe/ibHbIE
padoThI padoTsI pecypenI
MHO0X€eCTBO I€HCTBUTEILHELIX YHUCE.
1 MHuorowiensl. PanmonansHble ypaBHEHUS U 24 |
HepaBeHCTBa. CUCTEMBI TIMHEUHBIX
YpaBHEHUU
) Oynkiuu v rpaduku. CreneHHast GyHKIUS ¢ 12 1
LETIBIM [T0Ka3aTeIeM
3 Apudmernueckuil KOpeHb N-0i CTENECHH. 15 1
HppaunoHaibHble ypaBHEHUS
4 [TokazarenpHas pynkuwms. [TokazarenpHbIe 10 |
ypaBHEHUS
5 Jlorapudmudaeckas GyHKIIHS. 18 1
Jlorapudmuueckue ypaBHeHUS
6 TpuroHomeTpruuecKkue BbIpaKEeHUS U ” 1
YpaBHEHUs
ITocnenoBaTenbHOCTH U IPOIPECCUU 10 1
HenpepsiBabie pynkmuu. [IpousBognas 20 1
9 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 136 10 0




11 KITIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iejioB U TeM (undposbie)
n/n NpOrpamMMmbl Bcero Kontpoaenpie  Ipakriieckue o0pa3oBaTejbHbIE
padoThI padoTsbI pecypen
1 OyHKIIUU 12 1
2 IIpousBoaHas 20 1
3 [Ipumenenue npou3BOIHON 22 1
4 [TepBooOpasHas 1 UHTETpal 12 1
5 KommiekcHele uncna 10 1
6 YpaBHEHHUs , HEPABEHCTBA U CUCTEMBI 24 1
7 3agauu ¢ mapameTpamu 16 1
8 BeposiTHOCTB U cTaTUCTHKA 34 1
9 HOBTOPGHI/IC, 000011IeHNEe, CHCTEMATH3AINS 20 |
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 9 0







HOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoTsI padoThI
pecypchl
1 [[MHOK€eCTBO, ONepaIiy HaT | CeHTa6pb
MHO>KECTBAMU U UX CBOMCTBA 1
2 Huarpammsl Diinepa-Benna 1 4
IIpuMeHeHne TeOpPETUKO-
3 MHO’KECTBEHHOI0 amnmnapara JJis 1 6
pelieHus 3aaa4
Pammmonansabie ynciaa. OOBLIKHOBEHHEBIE
4 U ICCATUYHBIC APOOU, IPOIIECHTHI, 1 7
OCeCKOHEUYHBIC TIEPUOANYECKUE APOoOH
Pammmonansabie ynciaa. OOBLIKHOBEHHEBIE
5 U NECATUYHBIE APOOU, IIPOLIEHTHI 1 8 Bubmiorexa ITOK
poOH, 1P ’ https://m.edsoo.ru/7f43alac
OCCKOHEYHBIC TTEPUOINIECKUE APOOH
6 [Ipumenenne qpoOeit u MPOIEHTOB ISt 1 1
pellIeHNs TPUKIIAJAHBIX 3a7a4
7 [Ipumenenne qpoOeit u MPOIEHTOB ISt 1 13
peuieHust MpUKIAIHBIX 3a/1a4
JlericTBUTEIbHBIC YHCIIA.
8 Panmonanbubie ¥ uppalioHaIbHLIE 1 14 BrbmroTex LOK
pp https://m.edsoo.ru/7f43bf66
qHCIIa
9 ApudmeTrdeckue onepamuu ¢ 1 15

,I[CﬁCTBHTCHI:HBIMH YHucCJI1aMHu




10

Moaynb AEHCTBUTEIBHOIO YHCIIA U €70
CBOMCTBA

18

11

[TpuGnuxEHHbIC BEIYMCICHUS, IPaBUIIa
OKpPYIVICHUS, IPUKUIKA U OLICHKA
pe3yJibTaTa BBIYMCIEHUN

20

12

OCHOBHBIE METOIbI PEILIEHUS LENbIX U
JIpOOHO-PaLlMOHAIBHBIX YPaBHEHUHN U
HEpaBEHCTB

21

13

OCHOBHBIE METOIbI PEILIEHUS LENbIX U
JTpOOHO-PaLlMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

22

bubnunorexa [IOK
https://m.edsoo.ru/7f43c9b6

14

OCHOBHBIE METOIbI PEIICHUS IENBIX U
JTPpOOHO-PaLlMOHABHBIX YpPaBHEHUHN U
HEPABEHCTB

25

15

MHoOrouieHsl OT OAHON NEPEMEHHOM.
Jenenne MHOro4JieHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

27

16

MHOTOUIEHBI C LIETBIMU
koo uumentamu. Teopema Buera

28

17

Pemenue cucteM TMHENHBIX
ypaBHEHUH

29

18

Pemenne cucrteM MTMHENHBIX
ypaBHEHUH

OKTAb6pb
2

19

Marpuiia cucTeMbl TUHEHHBIX
ypaBHeHu#. OnpeaenuTenb MaTpUIbl
2x2, ero TeOMeTpUUYECKU CMBICT U
CBOICTBA; BRIYUCICHUE €0 3HAUCHUS

20

Onpenenurenb MaTPUIBI 2X2, €r0




T€OMETPUYECKUM CMBICI U CBOMCTBA;
OBBIYMCIICHUE €TO 3HAYCHUS

21

HpI/IMeHeHI/Ie OMPCACIINUTECIIA JIA
pelIcHUA CUCTCMbI JINHEUHBIX
ypaBHEHUH

but6mmoreka [IOK
https://m.edsoo.ru/7f43d0b4

22

Pemenne npukiagHpIxX 3a1a4 ¢
MTOMOILIBIO CUCTEMBI INHEUHBIX
ypaBHEHUH

23

Pemenue npukiaaHbIX 3a1a4 ¢
MOMOIUIbIO CUCTEMBI JINHEHHBIX
ypaBHEHUH

11

24

KonTtpoabnas padora:Nel
"PanMoHaJIbHbIE YPABHEHUS U
HepaBeHCTBa. CHCTEMBbI JIMHEHHBIX
ypaBHeHuUii"

12

25

OyHKIMS, CIOCOOBI 3a1aHus (QYHKITUH.
B3anmuo obpaTHble QyHKITUH.
Kommozurust ¢hyHKImiz

13

26

I'padux ¢pyHkuuu. DneMeHTapHbIe
npeoOpa3oBaHus rpagukoB GyHKIHUN

16

27

OO0nacTp onpeneneHus 1 MHOKECTBO
3HaueHni pynkruu. Hynu dyHkmmm.
[TpomexyTKH 3HaK MOCTOSTHCTBA

18

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d23a

28

Yéraple 1 HEYETHBIC (DYHKITUY.
[Tepuonnueckue GyHKITUN.
[TpoMexyTKH MOHOTOHHOCTH ()YHKIIUU

19

bubnunorexa [IOK
https://m.edsoo.ru/7f43d23a

29

MaxkcuMyMbl  MUHUMYMBI (DYHKITHH.
Haubounbiiee u HauMeHbIlIee 3HAUCHHUE

20




(GYHKIMU Ha TPOMEXKYTKE

Jlunelinas, kBagpaTuyHas U JpOOHO-

30 23
JAUHeWHas pyHKIUH
31 DJIEeMEHTapHOE UCCIIEIOBAHUE U ,5
MOCTpOeHUE TPaPUKOB ATUX YHKITUN
0 DJIeMEHTapHOE HCCIIEJOBAHUE U 26
NOCTPOCHHE TPAPUKOB ITHX HYHKIUN
1 CreneHsp ¢ 1eIbIM IMOKa3aTelIeM. 97 bubmuorexa [{OK
bunom Hetotona https://m.edsoo.ru/7f43ad5a
14 CrerneHs ¢ 1eNbIM [TOKa3aTeIeM. Hosnbpb
bunom HeroTona 8
CrenenHast GyHKIHS C HATYpaJIbHBIM
35 1eJIbIM Moka3aresnem. E€ cBolicTBa u 9
rpaduk
KonTtpoabnas pabdora:Ne2
36 "Crenennas ¢pynkuus. E€ cBoiicTBa 10
u rpa¢uk"
17 ApH(i)MCTH‘If:CKHﬁ KOpEHb ) 13
HaTYypaJIbHOM CTETEHU U €T0 CBOMCTBA
13 Apudmernueckuii KOpeHb 15
HaTypaJIbHOM CTETEHU U €T0 CBOMCTBA
[IpeoOpazoBaHMs YUCITOBBIX
39 BBIPAXKEHUM, COACPKALIUX CTETICHH U 16 bubmmorexa LIOK
https://m.edsoo.ru/7f43af08
KOpHH
[IpeoOpazoBaHus YHCIOBBIX
40 BBIPAXKEHUM, COJIEPKAITUX CTEIICHU U 17
KOpHH
41 [IpeoOpazoBaHMs YHCIOBBIX 20




BBIPAXKEHUI, COJIEPKALIMX CTEIIEHU U
OxopHu

HppanuonaibHble ypaBHEHUS.

42 OcCHOBHBIE METO/IBI PELLIEHUS 22
UPPAIMOHATILHBIX YPABHEHHM
UppainmonanbHble ypaBHEHHUS.

43 OCHOBHBIE METObI PEIICHUS 23
UPPAIMOHATILHBIX YPAaBHEHHM
UppanmonanbHble ypaBHEHHUS.

44 OCHOBHBIE METObI PEILICHUS 24
UpPPALMOHATILHBIX YPaBHEHHM

45 PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUT 57
UPPALMOHATILHBIX YPaBHEHHM

46 PaBHOCHITBHBIE TIEPEXO/IBI B PEILICHUT 29
UPPAIMOHATILHBIX YPAaBHEHHMA

47 PaBHOCUIIBHBIE IEPEXO/IbI B PELLICHUN 30
UpPPaALMOHATILHBIX YPaBHEHHM

43 PaBHOCHITBHBIE TIEPEXO/IBI B PEILICHUT Nexabpb
UPpAIMOHATILHBIX YPAaBHEHHMA 1
CgoiicTBa u rpaduk KOpHS n-0if

49 CTETIEeHU KaK (yHKIIUU OOpaTHOMH 4
CTETICHU C HATYPAJbHBIM ITOKa3aTeIeM
CgoiicTBa 1 TpaduK KOpHS N-0i

50 CTEerNeH! KaK (yHKIMH 0OpaTHON 6
CTETICHU C HATYPAJbHBIM ITOKa3aTeIeM
KonTpoabsHnas padora:Ne3

51 "CpoiicTBa 1 rpad)MK KOPHS N-0ii 7

crenenu. UppanuonajibHble




ypaBHeHus'"

CrenieHb palroHAJIbHBIM

32 [I0Ka3aTesleM U €€ CBOMCTBA 8

53 CreneHsb ¢ pallnOHAIBLHBIM 1
nokasareseM U e€ CBOHCTBa

54 Crenensb ¢ pallMOHAIbHBIM 13
IIOKa3aTeleM U e€ CBOICTBa

55 [TokazaTenpHas GyHKIHS, €€ CBOWCTBA 1
u rpaduk

56 Hcnonp3oBanue rpaduka GyHKIIuN 1s
JUTSI pelIeHUs] YpaBHEHUN

57 Hcnonp3oBanue rpaduka GyHKIHHA 18
JUIsl pELIeHNs] ypaBHEHUN
[TokazarenbHbIE ypaBHEHHUS.

58 OcCHOBHBIE METO/IBI PELLIEHUS 20
[I0Ka3aTeJIbHBIX YPAaBHEHUM
ITokazarenbHbIE ypaBHEHHS.

59 OCHOBHBIE METObI PEILICHUS 21
MOKa3aTeIbHbIX YPaBHEHUI
IToka3arenbHble YpaBHEHHS.

60 OCHOBHBIE METObI PEIICHUS 22
MOKa3aTeIbHbIX YPaBHEHUI
KonTtpoabHas padora:Ned

61 "Iloka3areabHast pyHKIMA. 25
Iloka3atenbHble ypaBHeHHs "

6 Jlorapudm uucna. CoiicTBa 57
Jorapudpma

63 Jlorapudm uucna. CoiicTBa 28




Jorapudpma

Jlorapudm uucna. CoiicTBa

64 29
norapudma

65 JlecsiTuuHbIe U HATypaJbHbBIE AlnBapb
norapupMbl 10

66 JlecaTu4HbIC U HATYypaJIbHbIC 1
J0rapuQMbl

67 [IpeoOpazoBanue BhIpaXKEHUH, 1
CoJIepKAIIX JIOTapr(pMbI

68 [IpeoOpa3zoBanue BhIpaXKEHUH, 1s
coJiepKaIiux Jorapudmol

69 [IpeoOpa3oBanme BhIpaKEHUH, 17
CoJepKaIINX JIOTapr(pMbI

70 Jlorapudpmudeckas GpyHKIus, €€ 18
CBOWCTBA U TpaduK

71 Jlorapudmuueckas hpyHKIM, €€ 19
CBOICTBA U Tpaduk

7 Hcnonp3oBanue rpaduka GyHKIHHA .
JUISl peLeHUs] YPABHEHUN

7 Hcnonp3oBanue rpa(bm(le byHKIHH ”
JUTSI pelIeHUs] YpaBHEHUN
Jlorapudpmuueckne ypaBHCHHS.

74 OCHOBHBIE METObI PEIICHUS 25
JorapupMUUECKUX ypaBHEHUI
Jlorapugmuueckue ypaBHEHUS.

75 OcCHOBHBIE METO/IBI PELLIEHUS 26
JorapupMUUECKUX ypaBHEHUI

76 Jlorapudmuueckre ypaBHEHHUSI. 29




OCHOBHBIE METO/IbI PELICHUS
JorapupMUUECKUX ypaBHEHUI

PaBHOCWIBHBIE ITEPEXO/IbI B PELICHUU

77 31
norapupMHUECKUX ypaBHEHUI

73 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUN despanb
JorapupMUUECKUX ypaBHEHUI 1
KontpoabHas padora:NeS

79 "Jlorapupmuyeckasi GyHKIHSA. 2
Jlorapu¢pmmnyeckne ypaBHeHus "

20 CuHyC, KOCHHYC, TAHT'€HC U KOTaHT€HC .
YHCJIOBOI'O apryMeHTa

81 CuHyc, KOCHHYC, TAHT'€HC U KOTAaHT€HC ;
YHCIIOBOTO apryMeHTa

2 ApKcUHYC, apKKOCUHYC U apKTaHI€HC g
YHCIIOBOTO apryMeHTa

23 ApKCcUHYC, apKKOCUHYC U apKTaHI€HC 9
YHCJIOBOI'O apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

84 OnpeAeIeHuE TPUTOHOMETPUIECKHUX 12
(YHKIUI YHUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 OnpeAeIeHUE TPUTOHOMETPUIECKHUX 14
(GyYHKIIMI YKMCIOBOTO apryMeHTa

26 OCHOBHBIE TPUTOHOMETPUYECKUE 15
bopmybl

27 OCHOBHbBIE TPUTOHOMETPUYECKUE 16
bopmybr

88 OCHOBHBIE TPUTOHOMETPUYECKHE 19




bopmybl

OCHOBHbBIE TPUTOHOMETPUYECKUE

89 21
bopmybl

90 [Tpeobpa3zoBanue -
TPUTOHOMETPUUECKUX BBIPAXKEHUIN

o1 [IpeobpazoBanue 26
TPUTOHOMETPHUECKUX BBIPAKECHUN

9 [Tpeobpa3zoBanue ”
TPUTOHOMETPHUECKUX BBIPAKECHUN

93 [IpeoOpazoBanue 29
TPUTOHOMETPUUECKUX BBIPAXKEHUIN

94 Pemenne TpUroHOMETpUYECKHX MapT
ypaBHEHUH 1

95 Pemenne TpuroHoMeTpruuecKux 4
ypaBHEHUU

96 Pemenne TpuroHoMeTpruuecKux 6
YpaBHEHUH

97 Pemenne TpUroHOMETpUYECKHX .
ypaBHEHUU

08 Pemenne TpuroHomMeTpuuecKux 1
ypaBHEHUH

99 Pemenne TpuroHoMeTpruuecKux 13
ypaBHEHUH

100 Pemenne TpUroHOMeTpHUYECKHX 14
ypaBHEHUH
KonTpoasnas padora:Ne6

101 "TpuroHoMmeTpruyecKue BbIpasKeHUst 15

W TPUTOHOMeTPHYeCKHe ypaBHeHust"




ITocnenoBaTeIbHOCTH, CIIOCOOBI

102 3aJaHus IociieioBaTeIbHOCTENH. MeTon 20
MaTeMaTUYeCKON MHIYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYCHHBIE

103 nocieaoBarenbHOCTH. Mcropus 21
aHaM3a 0ECKOHEYHO MAaJTbIX

104 Apudmerrdeckast mporpeccus 22

Anpenb

105 ['eomeTpuyeckas mporpeccus 1

106 beckoneuHno yObIBaroriast 3
reoMeTpHuuecKas mporpeccus

107 Cymma 0eCcKOHEYHO yOBIBAIOMICH 4
F€OMETPUYECKON ITPOTrPECCUN
JIMHENHBI U SKCIOHEHIINATIbHBIN

108 poct. Yucno e. @opMyiia CI0KHBIX 5
MIPOIIEHTOB
JIMHENHBIN U SKCIOHEHIINATIbHBIN

109 poct. Yucno e. Dopmyia CIOKHBIX 8
MIPOLIEHTOB
Hcnonb3oBanue mporpeccuu s

110 pELICHHS pealbHbIX 3a/1a4 11
MPUKIIAHOTO XapaKTepa
KonTtpoabnas pabora:

111 Ne7"ITocaenoBaTe ILHOCTH H 12
nporpeccun"
HemnpepbiBHBIC QYHKIIUN U HX

112 . 15
CBOMCTBa

113 Touka pa3pbeiBa. ACUMITOTHI TpaduKOB 17




byHKIII

CgoiicTBa GYHKIIM HETPEPHIBHBIX Ha

114 18
OTpe3Ke

115 CgoiicTBa GyHKIIMI HETIPEPHIBHBIX Ha 19
OTpe3Ke

116 MeTto1 MHTEPBAJIOB ISl pELICHUS .
HEPABEHCTB

117 Meroa MHTEPBAJIOB JUISl pEIIECHUS "
HEPABEHCTB

118 Meroa MHTEPBAJIOB JUIsl pEIIECHUS ,5
HEPaBEHCTB

119 IIpuMeHeHre CBOMCTB HEIPEPBIBHBIX -6
(GyHKUUH 1715 pelieHus 3a1a4

120 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX 27
(GyHKUUH 1715 pelieHus 3a1a4

121 [lepBas u BTOpas NpOU3BOAHbBIE Mai
byHKIIHA 2

122 OnpeﬂeneHHUe, TrE€OMETPUUYECKUN CMBICT 3
IIPOU3BOIHON

123 Onpez[eneHHf:, (bUBUYECKU CMBICIT ;
MIPOU3BOJHOM

124 YpaBHeHHE KacaTeIbHOU K TpaduKy g
byHKIIHA

125 YpaBHeHHUe KacaTelbHOU K TpaduKy 13
b yHKITUN

126 HpOI/ISB(i,I[HBIe 3JIEMEHTaPHBIX 15
byHKIIHIA

127 IIpon3BOIHBIE 3JIEMEHTAPHBIX 16




byHKIII

[TpousBoHast CyMMBI, TPOU3BEACHHUS,

128 . 1 17
YaCTHOTO ¥ KOMIO3HUIINU (HYHKITUH

129 [Tpown3BoHAS CyMMBI, TPOU3BEICHHSI, 1 20
YaCTHOTO M KOMITO3UIIUU (PYHKITHI

130 [IpousBoaHAs CyMMBI, POU3BEACHMUS, | ’3
YaCTHOTO ¥ KOMIO3HUIIUU (HYHKITUH

131 'I'COHTpom,Haﬂ padora:Ne§ 1 ”

IIpousBoanas"

132 [ToBTOpeHme, 0600IIECHNE, 1
cuctemaTusanus 3Hanuit: "YpaBHenus"

133 [ToBTOpenue, 06001ICHNE, |
cucreMaru3anus 3HaHui: "OyHkuun"

134 [ToBTOpEHUE 1

135 [ToBTOpeHwme, OGOﬁH.ICHIfC, |
cHUCTeMaTh3aIus 3HaHUI

136 [ToBTOpeHwue, 0606LueHI/UIe, |
CUCTEeMAaTH3aIHsI 3HAHHHA

OBUIEE KOJIMYECTBO YACOB I10 136

I[TPOI'PAMME




11 KITIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsl

[Ipumenenne npou3BOTHOM K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTH U BKCTpCMYMBI

[Ipumenenne npou3BOTHOM K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpuMeHeHne NpOU3BOJHOM K
UCCIIeIOBaHMIO (YHKIIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

IIpuMeHeHne NpOU3BOJHOM K
UCCIIeIOBaHMIO (YHKIIMI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[IpumeneHnne npou3BOTHOM K
UCCIIeIOBaHMIO (YHKIIMI Ha
MOHOTOHHOCTb U SKCTPEMYMBI

[Ipumenenne npou3BOTHOM K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTB U SKCTPEMYMBI

Haxoxneaue HaubOJIbIIErO U

HAaUMEHBIIETO 3HAYEeHUsI HEMPEPHIBHON

(GyHKIMH Ha OTpE3Ke

Haxoxneaue HaubOOJIbIIETO U




HaVMEHBILIETO 3HAYCHUS HENIPEPBIBHOU
GbyHKIMH Ha OTpE3Ke

Haxoxnenne HauOOJIBIIErO U
HAUMEHBIIIETO 3HAYCHUSI HEMPEPBIBHON
(byHKIMU Ha OTpe3Ke

10

Haxoxnenue HauOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUST HENPEPBIBHON
(GyHKIMU Ha OTpE3Ke

11

Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUST HENPEPBIBHON
(GbyHKIMH Ha OTpE3Ke

12

Haxoxnenne HauOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHHUS HENPEPBIBHON
(GbyHKIMH Ha OTpE3Ke

13

[Ipumenenre npou3BOIHOM IS
HaXO0XIEHUS HAaUIY4YLIEro peIICHUs B
MPUKIAIHBIX 3a7a4ax

14

[Ipumenenne npou3BOIHOM IS
HaAXO0XIACHUA HaI/mquero peH_IeHI/ISI B
HpI/IKJIaI[HI:IX 3aga4dyax

15

[Ipumenenne npou3BOIHOM IS
ompeeeHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOTO (GOPMYIIONH UITH
rpaduKom

16

[Ipumenenne npou3BOIHOM IS
ompeeeHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOTO (GOPMYIIONH UITH
rpadgukom




17 Komnozunus GpyHkimi

18 Kommnosumus pyskmmit

19 Komnozunus GyHkimi

20 I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPAMHATHOM IIOCKOCTH

)1 ['eomerpuyeckue 0Opas3sl ypaBHEHU Ha
KOOPJAMHATHOM MIOCKOCTH

2 KonrponsHas padora: "MccnenoBanue
(GyHKUIMH C TOMOIIBIO TPOU3BOAHON"

7 [TepBooOpasHasi, OCHOBHOE CBOMCTBO
NepBOOOPA3HBIX

24 [TepBooOpasHbIe AIeMEHTAPHBIX (YHKIIHA.
[TpaBnia HaXOXIEHHS IEPBOOOPA3HBIX

’5 ITepBoOOpazHbIe AIEMEHTAPHBIX (DYHKITHIA.
[TpaBuia HaX0XJIEHHUS IEPBOOOPAZHBIX

2 HuTterpan. ['eomeTpudeckuii CMbICIT
MHTeTrpaja

7 Brrauciienue onpeaenéHHOro HHTErpaia
o ¢popmyre Hrerorona-Jleibnuia

73 Beruucnenue onpenenéHHoro MHTerpana
no opmyne Herorona-Jleliounna

29 [TpuMeHeHne nHTETpana i HaX OKIACHUS
TUIOMIAIeH TUTOCKUX (PUTYP

10 [TpuMeHeHne UHTETpaia I HaX OKIACHUS
00BEMOB IreOMETPUICCKHUX TETl

31 [Tpumeps! pemeHni qudpepeHaTbHbIX

YpaBHEHUU




[Tpumeps! pemennii qudQepeHamTbHbIX

32 .
ypaBHEHHI
MaremMaTHuecKkoe MOJICIIMPOBaHHE

33 pEAJIbHBIX MTPOLIECCOB C TOMOIIBIO
i depeHInanbHbIX ypaBHEHUH

14 Kontponbnas padota: "[lepBooOpasnas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIMH, UX
CBOICTBa U TpaduKku

36 Tpuronomerpuieckue GyHKIUHU, UX
CBOMCTBA U TpapuKu

17 Tpuronomerpuyeckue GyHKIMH, UX
CBOICTBa U TpaduKku

18 Tpuronomerpuieckue GyHKIUHU, UX
CBOICTBa U TpaduKku

39 Tpuronomerpuieckue GyHKIUHU, UX
CBOMCTBA U TpapuKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpPaBHEHUH C MOMOIIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YpPaBHEHUH C MOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUUECKUX

42 YPAaBHEHUH € IIOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUIECKUX

YPAaBHEHUH € IOMOILBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenue TpuroHomMeTpuuecKux

44
HEPABEHCTB

45 Pemrenne TpuroHoMeTpu4ECKuX
HEPABEHCTB

46 PemreHne TpUroHOMETpUYECKUX
HEPABEHCTB

47 Pemrenne TpuroHoMeTpu4eCKuX
HEPABEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUICCKUX (DYHKITUHN.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/BI PEILIEHUS
[I0Ka3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/BI PEILIEHUS
[I0Ka3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pELICHUS
MTOKa3aTEIbHBIX HEPABEHCTB

5 OCHOBHBIE METO/BI PEILIEHUS
[I0Ka3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pELICHUS
JorapupMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pELICHUS
Jorapu(MUUEeCcKUX HEPaBEHCTB

55 OCHOBHBIE METOBI PEILIEHUS
JorapupMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pELICHUS

norapuMUYECKUX HEPABEHCTB




OcHOBHBIC MCTOABI PCIICHUA

> UppalOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppalMoOHATBLHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppaloOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalvOHAIbHBIX HEPABEHCTB
61 I'paduueckue MeTObI pELICHUS
UppalMOHATBHBIX YPaBHEHHHA
6 I'paguueckue MeTo bl peLIeHus
UppalMOHAIbHBIX YPaBHEHHUH
63 I'paduueckue MeTOIbI pELICHUS
[I0Ka3aTEeNIbHBIX YPABHEHUHN
64 I'paduueckue MeTObI peLICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paguueckue MeTob! peLIeHUs
Jorapu(pMHUUECKUX ypaBHEHUN
66 I'paduueckue MeTObI pELICHHUS
JorapupMHUUECKUX HEPABEHCTB
67 I'papuueckue MeTo bl peLIeHus
JorapupMHUUECKUX HEPABEHCTB
I'papuueckue MeTo bl peLIeHus
68 MOKAa3aTeIbHBIX U JIOTaPUPMUUECKUX
ypaBHEHUU
I'padmyeckue MeToabI pemieHUs
69 MOKa3aTeIbHBIX U JIOTaPU(PMUUECKUX

ypaBHEHUU




70

I'padmyeckue MeToabl pemieHUs
MOKa3aTeIbHBIX U JIOTapU(YMUIECKIX
HEPaBEHCTB

71

I'padmyeckue MeToabI penieHUs
MOKA3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABEHCTB

72

Kontponbnas padota: "UppanmoHaibHbie,
NoKa3aTeJbHbIE U JOrapupMUIecKue
HepaBeHCTBa"

73

KommiekcHbie uncia. Anredpanyeckast 1
TPUTOHOMETpHUYECcKast (POpPMBI 3arucu
KOMIUIEKCHOTO YHClia

74

KommiekcHbie uncia. Anredpanyeckast u
TPUTOHOMETpHYECcKast (POpPMBI 3arucu
KOMIUIEKCHOTO YHClIa

75

Apudmernueckue onepanum ¢
KOMIIJIEKCHBIMU YHCIIaMU

76

ApudmMernueckue orneparuu ¢
KOMIIJICKCHBIMHA YU CJIaMHU

77

N3o0pakeHne KOMIUICKCHBIX YHCeNT Ha
KOOPJMHATHOM MIIOCKOCTH

78

N300pakeHre KOMITJIEKCHBIX YHCE Ha
KOOPAMHATHOM IIOCKOCTH

79

®opmyna Myaspa. KopHu n-oit ctenenu
13 KOMIUIEKCHOTO YHCIIa

80

®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMIUJIEKCHOTO YuCiIa

81

HpI/IMeHeHI/IC KOMIIJICKCHBIX YUCCJI OJI4A




penieHus GU3NIECKUX ¥ T€OMETPHUIECKHUX
3a7a4

KonrponsHas padora: "KomruiekcHbie

82 |
yucia

83 HarypanbHbie u 1ienble yncina

84 HarypainbHsle u 1iensle yucna

25 [IpuMeHeHne MPU3HAKOB ACITUMOCTH
HEJTBIX YUCEIT

26 [IpuMeHeHue NpU3HAKOB ACIUMOCTH
HEJTBIX YHCEIT

27 [IpuMeHeHne NpU3HAKOB ACIUMOCTH
nenbix yucen: HOJl u HOK

28 [IpuMeHeHne MPU3HAKOB ACITUMOCTH
nensix yncea: HOJL u HOK

29 [IpuMeHeHue NpU3HAKOB ACIUMOCTH
LEJTBIX YUCEN: OCTATKH 110 MOIYITIO

90 [IpuMeHeHne NpU3HAKOB ACIUMOCTH
LEJIBIX YUCEN: OCTATKH 110 MOAYIIIO
[IpuMeHeHne MPU3HAKOB ACITUMOCTH

91 LEJIBIX YKceN: anroput™ EBkinuaa nis
perieHus 3a/1a4 B IEJIbIX YHCIIax

9 Kontponbras padota: "Teopus menbix
yucen"
Cucrema v COBOKYITHOCTh YPaBHEHHI.

93 PaBHOCUITbHBIE CHICTEMBI U CHCTEMBI-
CJIeICTBUS

94 CucreMa 1 COBOKYITHOCTb YPaBHEHUH.

PaBHOCHIBHBIE CUCTEMBI U CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METO/IbI PEILIEHUS CUCTEM U
COBOKYITHOCTEMN pallMOHAJIbHBIX YPABHEHHI

OCHOBHBIE METObI PELICHUSI CUCTEM U
96 COBOKYITHOCTEH UppaIlMOHATbHBIX
ypaBHEHUU

OCHOBHEBIE MCTOABI pCIICHHUA CUCTEM U
97 COBOKYITHOCTEH MOKa3aTEIbHBIX
ypaBHEHUU

OcHOBHEIE MCTOABI pCIICHHUA CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHUSI CUCTEM U
99 COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METObI PELICHUSI CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUU

[IpuMeHeHne cucTeM K peleHuto
MaTeMaTHYeCKUX 3ajay U 3a7a4 u3

101 pa3IUYHBIX 00JIacTel HAYKH U PeaIbHOU
KHU3HU, HHTEPIPETALUS TOTy4YEeHHBIX
pe3yNbTaToB

[IpumeHeHne cucTeM K perieHuo
MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3

102 pa3IMYHBIX 00JIacTel HAYKW U PeaIbHOU
KHU3HU, HHTEPIPETALUs OTy4YEeHHBIX
pE3yNbTaToB




IIpuMeHeHNEe HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3

103 pa3IUYHBIX 00JIacTel HAYKH U PeaIbHOU
YKU3HH, HHTEPIIPETALs OJTYYEHHBIX
pe3yabTaToOB
KonTpomnbnas padota: "Cuctembl

104 palMOHANBHBIX, UPPALMOHAIBHBIX
MOKa3aTeIbHBIX U JOrapu(pMUUecKux
ypaBHEHUN"

105 PannoHaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHble HEpaBeHCTBA C
rapameTpamu

107 ParmonanbsHbIe CUCTEMBI C TapamMeTpaMu

108 HppanyoHaibHble ypaBHEHMS,
HEPABEHCTBA C IapaMeTpamMu

109 HppanunoHalibHbIE CUCTEMBI C
rapameTpamu

110 ITokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamMmu

111 [TokazarenbHbIE CUCTEMBI C ITApAMETPAMU

112 Jlorapudmuueckue ypaBHeHUS,
HEPaBEHCTBA C MMapaMeTpamMu

113 Jlorapudmuueckue CUCTEMBI ¢

napameTpamMmu

114

Tpuronomerpuyeckrie ypaBHEHUS C
napameTrpamu

115

TpuroHoMmerprudeckre HepaBEHCTBA C
napameTpamu




116

TpUroHOMeTpUYECKUE CUCTEMBI C
napaMeTrpamu

117

[TocTtpoeHue u uccnenoBaHue
MaTEMaTHYECKUX MOJIEIEH pealbHbIX
CUTYAaLUH C IOMOLIBIO YPABHEHUN C
rapameTpamu

118

[TocTpoenue u uccienoBaHue
MaTEMaTHYECKUX MOJIEIEH pealbHbIX
CUTYAaLUil C IOMOLIBIO CUCTEM YPABHEHUN
C IIapaMeTpaMu

119

[TocTpoenue u uccienoBaHue
MaTEMaTHYECKUX MOJIEIEH PEAIbHBIX
CUTYAaLU C IIOMOLIBIO CUCTEM YPABHEHUN
C IIapaMeTpaMu

120

Kontponbras padota: "3agaun ¢
napamerpamu’

121

[ToBTOpeHme, 06001IEHNE,
cucTtemaTusanus 3HaHuil: "YpaBHeHus"

122

[ToBTOpeHme, 06001IEHNE,
cUucTeMarusanus 3HaHui: "YpaBHeHus"

123

[ToBTOpeHue, o600mEeH e,
cucTemMaTu3anus 3HaHuil: "YpaBHEHHUS.
Cucrembl ypaBHeHUI"

124

[ToBTOpeHue, o600mIEeH e,
cuctemaTtusanusa 3Hannii: "HepaBencrna"

125

[ToBTOpeHue, 06001IEHNE,
cucteMaTtu3ainus 3Hanuii: "HepaBencrpa"

126

[ToBTOpeHue, o600mEeH e,




cucteMaTtu3aius 3Hanuii: "HepaBencrsa"

[ToBTOpeHue, 0600mEH e,

127 cucremarusanus 3Hanuil: "IIponsBogHas u 1
e€ npumeHeHue"
[ToBTOpeHue, 0600mEH e,
128 cuctematusanus 3Hanuii: "IIpousBoaHas u 1
e€ mpuMeHeHue"
[ToBTOpeHue, 0600mEH e,
129 cuctemaTtusanus 3Hanuii: "IIpousBoanas u 1
e€ mpuMeHeHue"
[ToBTOpeHue, 06001IEHNE,
130 cucTeMarusanus 3HaHuil: "MHTerpan u ero 1
npuMeHeHue"
131 [ToBTOpeHue, 06001IeHNE, 1
cucteMaTtu3anus 3HaHuit: "OyHkuun"
132 [ToBTOpeHue, o6o0mEeH e, |
cucrtemaTtusanus 3Hanuii: "OyHkuun"
133 [ToBTOpeHme, 06001IEHNE, 1
cucreMaTtu3anus 3HaHuit: "OyHkuun"
134 HToroBas KOHTpoOJbHASA paboTa 1 1
135 HroroBas koHTpoabHAs paboTa 1 1
136 [ToBTOpeHme, 06001IEHNE, 1
CHCTeMaTHu3aIus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOIT'PAMME













