MHWHHUCTEPCTBO ITPOCBEIIEHUSI POCCUICKOMN ®EJIEPAIIUNA

MunucrepcTBo oopaszoBanus Pecnyosamnku Mopaosust

MBOY "Artwpsbesckas COLI Nel"

PACCMOTPEHO YTBEPXJIEHO

Ha 3acenanuu MO yuutenei Hupexrop MBOYVY "ATropseBckas

MaTeMaTUKU COILINel"

pykosogutens MO Aprromkuna E.I1. Mosrynos C.D.

[Tporoxon Nel ot «23» 08 2023 r. [Ipukas Nel ot «01» 09 2023 r.
PABOYASA ITPOI'PAMMA

(1D 2459090)

Y4eOHOro npeamMera «Ajredpa H Ha4aJa MATEMaTHYeCKOr0 aHAJIM3a. YT1y0JIeHHbII
YPOBEHb»

s obyvaromuxcs 10 — 11 kimaccon

c. AtiopseBo2023



INOACHUTEJIBHASA 3AIINCKA

VYueOHblii Kypc «Anredpa M Hayajla MaTEMaTHMUYECKOTO aHallM3a» SIBISETCS OJHUM U3
HaubOosee 3HAUYMMBIX B MPOrpaMMe CpelHero oOimero o0pa3oBaHUs, MOCKOJIbKY, C OJHOMN
CTOPOHBI, OH O0ECIeYMBACT MHCTPYMEHTAIbHYIO 0a3zy [UIs HU3yYeHHs BCEX EeCTECTBEHHO-
HAYYHBIX KYpPCOB, a C JPYroi CTOPOHBI, (POPMHUPYET JIOTMYECKOE M aOCTPAKTHOE MBIILICHHE
oOydaromuxcsi Ha YpPOBHE, HEOOXOJMMOM MJii OCBOCHHUS HH(POPMATHKH, OOIIECTBO3HAHUSA,
UCTOPUH, CIIOBECHOCTH U JpPyrMX JUCHMIUIMH. B pamkax paHHoro yudeOHOro Kypca
oOydaroluecss OBJaJE€BAIOT YHUBEPCAIbHBIM  SI3bIKOM COBPEMEHHOM HayKu, KOTopas
dbopMyaHpyeT CBOM TOCTHKEHHUS B MaTeMaTHUECKOH (hopme.

VYueOHblif Kypc anreOpbl U Havajdl MaTeMaTUYeCKOrO aHajlu3a 3aKJIaJbIBaeT OCHOBY MJIs
YCHEUIHOTO OBJIAJICHUS 3aKOHaMU (PHU3UKU, XUMHH, OWOJIOTHH, TOHHUMAHHUS OCHOBHBIX
TEHJACHIMHA Pa3BUTHSI DKOHOMUKHM M OOLIECTBEHHOW >KU3HHU, IO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IH(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO HCIOJIB30BATh WX IS
JManbHEWIero oOpa3oBaHHs M B IIOBCEJIHEBHOM JKM3HM. B TO ke Bpemsl OBjIajeHue
a0CTPaKTHBIMHM U JIOTUYECKH CTPOTUMHU KOHCTPYKIHUSMHU anreOpbl U MaTeMaTUYeCKOro aHaan3a
pa3BUBAaeT yMEHHE HAaxXOJIUTh 3aKOHOMEPHOCTHU, OOOCHOBHIBATH HCTHHHOCTH, JIOKa3bIBATh
YTBEPKACHUSI C MTOMOIIBI0O UHIYKIMK U pacCy AaTh NeAYKTUBHO, UCIOJIb30BaTh 0000IIEHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KPEaTHBHOE U KPUTHUECKOE
MBIIIUICHHE.

B xome m3ydenus y4yeOHOro kypca «AnreOpa W Hayala MaTeMaTUYECKOTO aHAIHU3a»
oOydarolyecss MOJy4aloT HOBBIM ONBIT pELIEHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIbHOTO
MOCTPOCHUS MaTEeMaTHYECKHX MOJIEJeH peallbHbIX CUTYyalluid, WHTEPIPETAlUU MOJyYEHHBIX
pELIEHUH, 3HAKOMSTCS ¢ IPUMEPAMU MaTEMaTH4YECKMX 3aKOHOMEPHOCTEH B NPUPOJE, HAYKE U
HCKYCCTBE, C BBLAAIOLIMMHUCA MATEMATHYECKUMU OTKPBITUSIMU U UX aBTOpPaMH.

VYueOHbIl Kypc 00J1ajlaeT 3HAYUTEIBHBIM BOCIUTATEIBHBIM TOTEHIIMAIOM, KOTOPBIN
peanu3yercss Kak uyepe3 ydeOHbI Marepual, CHOCOOCTBYIOUUN (HOPMHUPOBAHHIO HAYYHOTO
MHUpPOBO33pEHHUS, TaK M 4epe3 crneunpuky ydyeOHOM  JeATeNbHOCTH, Tpedyromei
MPOJIOJDKUTENIBHOM ~ KOHLEHTpPAallMM  BHUMAaHUS, CaMOCTOSITEIbHOCTH, aKKypaTHOCTU U
OTBETCTBEHHOCTH 3a MOJy4YEHHbIN pe3yibTar.

B ocnoBe meroauku o0ydeHMsl anredpe M HayajgaM MaTeMaTHUYECKOIO aHajlu3a JIEKHUT
JEeSTENIbHOCTHBIA PUHIIUI O0yYeHUSI.

B ctpykType yuebHoro kypca «Anredpa v Hauana MaTeMaTHYECKOTO aHallM3a» BhIIETICHBI
CIIEyIOIINE COJEepKaTeNbHO-METOAUYeCKe JTUHUM: «Yucna u BbrauciaeHUs», «DyHKIUH U
rpadukn», «YpaBHEHUS U HEpaBEeHCTBa», «Havama maTemaTnyeckoro ananmsay, «MHOXECTBA U
Joruka». Bce OCHOBHBIE COIEP)KATEIBHO-METOANYECKUE JIMHUM H3Y4arOTCsl Ha NPOTSHKEHHUU
JBYX JIeT 0Oy4YeHHsI Ha YpOBHE CPEIHEro oO0Iero oO0pa3oBaHMs, €CTECTBEHHO JOIOJHSSA JIPYT
JIpyra ¥ TOCTENEHHO HACHIIAsCh HOBBIMH TeMaMU U paszaenamu. JlaHHbIH y4eOHBIM Kypc
ABIIIETCS. MHTETPaTHBHBIM, IIOCKOJbKY OOBEAMHSET B cebe coJep’KaHUE HECKOJIbKHX
MaTeMaTHYECKUX JUCUUIUINH, TAaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYeCKU aHalu3,
TEOpHsl MHOXKECTB, MaremaThyeckas Jjoruka u apyrue. [lo mepe Toro kak oOydaromuecs
OBJIaJIEBAlOT BCE Oosiee MIMPOKMM MaTeMAaTUYECKHUM arlaparoM, y HHUX I[OCJIeI0BaTeIbHO
dopMupyeTcss U COBEPILIEHCTBYETCS YMEHHE CTPOUTH MaTeMAaTUYEeCKYI0 MOJEb peallbHOM
CUTyallud, MPUMEHATh 3HAHUS, MOJTYYCHHBIE MPU U3YYEHHUU Y4eOHOTro Kypca, A PelieHUs



CaMOCTOSITENIbHO C(OPMYIHMPOBAHHOW MaTeMaTH4YeCKOW 3ajaud, a 3aTeM HHTEpHpPEeTHPOBATH
CBOM OTBeET.

CopepxarenpHo-MeTOAMYECKAss  JIMHUSA — «Yucna W BBIUMCIEHMSD — 3aBEpIIAET
dbopMupOBaHNUE HABBIKOB HCIIONB30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOoe ObLIO HAayaTo Ha
YpPOBHE OCHOBHOTO 00111ero obpaszoBanus. Ha ypoBHe cpegHero obmiero odopa3oBaHUs 0c000€
BHUMaHHE yjaemsieTcss (OpMUPOBAHUIO HABBIKOB PAllMOHAIBHBIX BBIYMCICHHM, BKIIIOYAIOIIUX B
ce0si MCIONBb30BAHKUE PA3IMYHBIX (POPM 3alUCH YHCIIa, YMEHHE JIeNaTh MPHUKUAKY, BBIIOIHATH
npUOIMKEHHBIE BRIYUCIICHUS, OLICHUBATh YHCIOBBIC BHIPAXKEHU A, paboTaTh C MaTeMaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYalOUIMMCS MHOXECTBA HATYpPaJbHBIX, LIENBbIX, PAllMOHAIBHBIX U
JEHCTBUTENBHBIX YUCEN JONOJHAIOTCS MHOXECTBOM KOMIUIEKCHBIX 4Mcel. B kaxnom u3 aTux
MHOECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIE €My CIICIU(PHUECKUE 3aaYl U Ollepaluu: JeJIeHIe
HAIEJIO, ONEpPUpPOBAHHE OCTAaTKAMH Ha MHOXECTBE IIeJIbIX YHCEeN, OcoOble CBOMCTBa
paloHaIbHBIX U UPPALMOHATIBHBIX YHUCElN, apu(MeTHyecKue ornepaluu, a TakKe H3BICUECHUE
KOpPHS  HAaTypaJbHOW CTENEHM HAa  MHOXECTBE KOMIUIEKCHBIX 4Mcend.  bmaronmaps
[IOCJIEZIOBATEIbHOMY  PacCIIMpPEHHIO Kpyra HCHOJb3yEMBIX YHCEl M 3HAaKOMCTBY C
BO3MOXKHOCTSIMU UX MPUMEHEHHSI IJIs1 PEILICHUS PA3IMYHBIX 3a7a4 (pOopMHUpYyeTCs peACcTaBlIeHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ pOJIM B IOCTPOCHUH MOJIETIEH peallbHOI0 MUPA, IIUPOKO
UCTIONB3YIOTCSl 0000IIEeHIE U KOHKPETH3AIIHSL.

JIunus «YpaBHEHMsSI U HEPABEHCTBA» PEAJTU3YETCs] HAa MPOTSKEHUH BCEro OOy4YEHHUsS Ha
ypoOBHE cpenHero oOmiero oOpa3oBaHMs, IOCKOJBKY B KaxaoMm paszaene I[Iporpammbl
MPEeyCMOTPEHO pEeIlIeHue COOTBETCTBYIOIIUX 3a1ad. B pe3ynbTate oOyuaroniuecs: OBIafeBalOT
pPa3IUYHBIMU  METOJAaMHU  DPELIEHUS palMOHAIbHBIX, MPPALMOHAIBHBIX, [OKa3aTeIbHbIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUYECKUX YPAaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXke 3a1ad,
coaepxamux napamerpsl. [lonyuyeHHble yMEHHS IIMPOKO HMCHOJIB3YKOTCS IPU HMCCIIEJOBAaHUU
(GYHKUIMI ¢ TOMOIIBIO TPOU3BOIHON, IPU PELICHUN MPUKIJIAIHBIX 33]a4 U 3aJja4 Ha HaXOXAEeHUe
HauOOJIBIINX U HAMMEHbIIUX 3HaueHU GyHKuuu. [lanHas comepkarenabHasi JUHUS BKIIOYAET B
cedst Takke (OpMUPOBAHHWE YMEHUH BBINONHATH pacuéTel No (opmynaM, HpeodpazoBaHUs
palMOHANbHBIX, UPPALIMOHAIIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHHUH, a TAK)KE BBIPAXKECHU,
coJepXkalx creneHd M Jorapudmel. braromaps usyueHuro anreOpandeckoro Matepuana
INPOUCXOAUT JalibHEHIlee pa3BUTHE aJTOPUTMHUYECKOIO U aOCTPAaKTHOIO  MBILIUIEHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JEIYKTUBHBIX PacCyKIeHUI, paboThl C CUMBOJIbHBIMU
dbopmaMu, TpeACTaBICHUs 3aKOHOMEPHOCTEH M 3aBHCUMOCTEH B BHUJ/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpQGeKTUBHbIE HHCTPYMEHTHI JJIsl PELICHHs] TPAKTUUYECKUX U €CTECTBEHHO-
HAy4HBIX 3aj[a4, HarjIsAHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopepxarenbHo-MeToauyeckas auHUS «DyHKIMU U rpaduKU» TECHO NepervieTaeTcs ¢
OPYTUMH  JMHUSMH ~ y4eOHOTO  Kypca, TIOCKOJIbKY B  KAaKOM-TO  CMbICIEe — 3a7aér
NOCJIEAOBATENbHOCT, ~ M3YyYEHUs  Marepuana. VI3yueHue  CTENeHHOW, IOKa3aTelbHOM,
Jorapu(pMHUUEcKOl U TPUTOHOMETPUYECKUX (QYHKIUH, UX CBOMCTB U rpaMKoB, HCIOIb30BAHHUE
byHKIUI UId pemieHusl 3a7ad U3 JpYruX y4eOHBIX IMPEAMETOB U PEalbHOM >KU3HU TECHO
CBA3aHO KaK C MaTeéMaTHYECKUM aHAJIM30M, TaK U C PELIEHUEM ypaBHEHMM M HepaBeHCTB. [Ipu
3TOM OOJbIIOE BHHMMaHUE yaessercs (OPMHUPOBAHUIO YMEHHUs BbIpaXkaTb (Qopmysiamu
3aBHCHUMOCTH MEXJy pazIUYHbIMU BEIMUMHAMH, UCCIEI0BATh MOJNyYeHHbIE (PYHKIIMH, CTPOUTH
ux Tpaduku. Marepuan STOH coiepKaTeNbHON JIMHMM HAlleJIeH Ha pa3BUTHE YMEHUH U
HaBBIKOB, MO3BOJISIOMIMX BBIPAXKaTh 3aBUCUMOCTH MEXIY BEIHUYMHAMHM B Pa3IMYHON (opme:
AHAIUTUYECKOW, Tpaduyeckod U crnoBecHOW. Ero wu3ydeHune cmocoOCTBYeT pPa3BUTHUIO



QITOPUTMUYECKOTO  MBILIUICHUS, CIIOCOOHOCTM K  OOOOIIEHMIO W KOHKpPETU3allWH,
HCIIOJIb30BAaHHUIO aHAJIOTUH.

CopnepxatenpHas auHUsA «Hadana mareMaTHueckoro aHain3ay MO3BOJSIET CYIIECTBEHHO
paclIMpUTh KPYr Kak MaTeMaTU4eCKUX, TaK M MPUKIATHBIX 3aja4, JOCTYIMHBIX O00y4Yarolumumcs,
TaK KaK y HHUX IMOSIBISICTCSI BOBMOXKHOCTh CTPOUTH IpaUKH CIOKHBIX (QYHKIUHN, ONPEACATh UX
HanOOJbIINE M HAUMEHBIINE 3HAUCHUS, BEIUMCIATE TUIOMAAN GUTyp U 00BEMBI TEl, HAXOAUTh
CKOPOCTM U YCKOpEeHHs TmpoueccoB. [laHHas copaepkaTenpHasi JHHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYeCKHX MOJeNel peajabHbIX CHUTyaluid, I03BOJISET
HAaXOAWTh HaWIydlllee pElIeHHEe B MPUKIATHBIX, B TOM YHCIE COLUAIbHO-d)KOHOMUYECKUX,
3aJadax. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHUYECKOT0 aHalM3a CIOCOOCTBYET DPAa3BUTHUIO
abcTpakTHOTO, (OPMATBHO-IOTUYECKOTO U KPEaTUBHOTO MBIIIICHUS, (OPMUPOBAHUIO YMEHUN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U ucKyccTBe. OOyuaromuecs
Y3HAIOT O BBIJIAIOLIUXCS Pe3yJIbTaTax, MOJYYeHHBIX B XOJI€ pa3BUTHS MaTeMAaTUKH KaK HAayKH, U
00 uXx aBTOpax.

CopnepxatenpHO-MeTOAMYeCKast JHHUA «MHOXeCTBa M JIOTMKa» BKIIOYaeT B ce0s
9JIEeMEHThl TEOPUM MHOXXECTB U MAaTeMaTH4YeCKOl JIOTUKH. TeopeTHKO-MHO)KECTBEHHBIE
MPEJICTaBICHNUS] MPOHU3BIBAIOT BECh KypC HIKOJBbHON MaTeMaTWKH W MpeiaraloT Haubolee
YHHUBEPCAIbHBIN SI3BIK, OOBENUHSIONIMNA BCE pa3feibl MAaTeMAaTUKU M €€ MPHIOKEHHH, OHH
CBSI3BIBAIOT pa3HbIe MAaTEMaTHUECKUE TUCIMIUIMHBI U UX MPHIOKEHHUS B eAnHOoe nenoe. [loaromy
BaXHO JIaTh BO3MOXXHOCTh OOydarolmemMycs MOHUMAaTh TEOPETHUKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHOM MaTeMaTHKH M HCIOJNb30BaTh €ro Jis BhIpAXKEHUS CBOMX MbIciei. Jpyrum
BR)XHBIM MPU3HAKOM MAaTEMAaTUKHU KaK HAYKW CJEIyeT MPU3HATh CBOWCTBEHHYIO € CTPOTOCTh
00OCHOBaHMH W  CJEIOBAaHWE OINPENEIEHHBIM IpaBHJIAaM TIOCTPOCHHUS  JJOKA3aTEIbCTB.
3HAKOMCTBO C 3JIEMEHTAaMH MAaT€MaTH4YEeCKOW JIOTMKU CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO
MBILIEHHUS] 00YYaroIUXCsl, TTO3BOJISIET UM CTPOUTH CBOM PAaCCYKJIEHHsI Ha OCHOBE JIOTHYECKHUX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIIIJICHHS.

B yuebHOM Kkypce «Anrebpa M Hauyala MaTeMaTHMYECKOTO aHalIM3a» HPUCYTCTBYIOT
OCHOBBl ~ MaTE€MaTU4YECKOIO  MOJAEIMPOBAHUSA, KOTOpbIE  MpPHU3BaHBl  CIIOCOOCTBOBATH
(OpMHPOBAHNIO HABBIKOB IOCTPOEHMUS MoJIeNIell pealbHbIX CHTyallMd, HMCCIEIOBAHUS 3THUX
MOJIeNiell C TOMOIIBI0 ammaparta aiareOpbl W MaTeMaTHYeCKOro aHalln3a, WHTEPIpETaluu
MOJTYYCHHBIX PE3yJIbTaTOB. Takue 3aJaHusl BIUIETEHBI B KaXIBIM M3 Pa3[elioB MPOTPAMMBL,
MOCKOJIBKY BECh MaTepHan y4eOHOro Kypca IIMPOKO MCIOJB3YeTCs I PELIeHUs MPUKIIAJIHbIX
3agad. Ilpu pemeHuMM peanpHBIX NPAKTUYECKUX 337ad  OOydYaroliuMecss pPa3BHBAIOT
HaOJII0IaTeIbHOCTh, YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BATh
aHAJIOTHIO, 0000IaTh M KOHKPETH3UPOBATH MpoOsiemMy. JleaTenbHOCTh M0 (OPMHPOBAHUIO
HaBBIKOB pEIlIeHHs MPUKIIAJHBIX 3a/1a4 OpraHU3yeTcs B MPoLecce U3yUeHHs BCEX TeM y4eOHOro
Kypca «AnreOpa u Hayajia MaTeMaTHYECKOTO aHAITU3a.

Ha m3y4enne yueOHOTO Kypca « Anredpa v Havyajga MaTeMaTHIECKOTO aHaJIH3a» OTBOIUTCS
272 4aca: B 10 xmacce — 136 wacoB (4 gaca B Henmento), B 11 kmacce — 136 yacoB (4 daca B
HEJIETTIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil 1 MPOLEHTOB Ui pEIICHHs MPUKIaTHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaIbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalyoOHaNbHble uucia. Apudmernueckue
ornepauuu ¢ JCHCTBUTEIBHBIMH 4YHCIAMH. MOAynb ACHCTBUTEIBHOTO YHCIA U €r0 CBOWCTBA.
[TpuOn>k€HHbIE BBIYMCIIECHHUS, IIpaBWJIa OKPYIVIEHMs, IPUKHUIKA U OLEHKAa pe3yJibTaTa
BBIYMCIICHUM.

Crenenb ¢ nenbM nokasatenem. bunom Herotona. VMcnonbs3oBanue noaxoasieit popmbl
3alACU AEUCTBUTEIBHBIX YUCEI Ul PEILICHUS IPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €r0 CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEWCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudm umncna. CoiicTa jgorapudma. JlecaTuuHble U HaTypaJibHbIE JTOTapu(MBbI.

CuHycC, KOCUHYC, TaHI'€HC, KOTAaHI'€HC YHMCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHMCIOBOTO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHble IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCWIBHBIEC ypaBHEHUS U YpPaBHEHUA-CIIEACTBH. HepaBeHCTBO, pelieHue HEpaBEeHCTBA.

OcCHOBHBIE METO/Ibl PEIICHUSI LENbIX U IPOOHO-pAlMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorousnessl OT OJHOM NEpeMEHHOH. JleneHue MHOroudjgeHa Ha MHOTOUYIEH C OCTAaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu koddduuuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUM, COJIEPIKALINX CTEIIEHU U KOPHH.

UppanuonaneHble  ypaBHEeHUS. (OCHOBHBIE METOAbl PEUIEHHMS]  HPPaLUOHAIBHBIX
YPaBHEHUM.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0OKA3aTEIbHBIX YPABHEHUMN.

[TpeobpazoBaHue BbIpaKeHHM, COlepKalIUX JorapudMsl.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEHICHUS JIOTapU(PMUYECKUX
YPaBHEHUM.

OcHoBHBIE TpUroHoMeTpudeckue (opmyinel. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKEHMI. Pelllenre TpuroHoMeTpu4ecKuX YpaBHEHHM.

Pemenne cucreMm JMHEWHBIX ypaBHEHUH. MaTpuma CUCTEMBI JIMHEWHBIX YpaBHEHHM.
Onpenenurens MaTpuipl 2X2, €ro reOMETPUUYECKHH CMBICI M CBONCTBA, BBIUMCIEHHE €I0
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS Ul PEILIEHUsI CUCTEMBI JIMHEWHBIX YpaBHEHMH. Pemenne
MPUKIIAJHBIX 3a/1a4 C IOMOIIBIO CUCTEMBI JINHEWHBIX YpaBHEHM. McciiemoBanne nmocTpoeHHON
MOJIEJIN C TOMOIIBIO MATPHIL U OIIPEAEIIUTEIEH.

[TocTpoeHne MaTeMaTHUECKUX MOJENIEH peaJbHOM CHUTyallMd C IOMOIIBIO YpPaBHEHWM U
HepaBeHCTB. I[IpyMeHeHHe ypaBHEHUH M HEPAaBEHCTB K PELIEHUI0 MaTEMaTHMUECKUX 3ahad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peabHOM JKHU3HH.

DyHKIUHN U TPaQUKH

@yHKuMsA, crnocoObl 3anaHus (QyHKuuu. B3aummuo oOpatble (yHkiuu. Kommosuiums
¢ynkuuit. I'paduk pyHkumuu. SnemeHTapHbIe IpeodpazoBaHus rpaduKoB (PyHKIHA.



OO6nacth onpeaeneHnss 1 MHOXKECTBO 3HaueHni GyHkuu. Hynu dynkumun. [TpomexyTku
3HaKonocTosHcTBa. YETHbie M HeuéTHble QyHKuuU. Ilepuognueckue ¢yHkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakCUMyMbl 1 MUHUMYMBI QyHKuuu. Hamboinblee u HamMeHbIIee
3HaYeHUs (PYHKIMH Ha IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4Has U IPOOHO-THUHEIHAS PYHKIMH. DIIeMEHTapHOE UCCIIEIOBAaHUE U
MOCTPOCHUE UX TPAPHKOB.

Crenennast GpyHKIMS ¢ HATypalbHBIM M IENBIM TOKa3zarenem. EE cBoiicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHS N-0il cTenmeHu Kak (PyHKIMU OOpaTHOM CTENeHU C HaTypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKIUH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB QYHKUUH U pelICHUs yPaBHEHHH.

Tpuronomerpuyeckass OKpPYKHOCTb, ONpPEJEICHUE TPUTOHOMETPUYECKUX (PyHKUIUH
YHUCJIOBOr'O ApPryMEHTA.

QOyHKIMOHATBHBIE 3aBUCHMOCTH B pEalIbHBIX IpoIeccax U sABIeHUsX. I paduku pearbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTH4eckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHuUs MOCIIEI0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCcKon
WHIYKUMA. MOHOTOHHBIE M OrpaHUYECHHBIC IIOCIIENOBATEIBHOCTH. MCTOpHS BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIn3a KaK aHajln3a OECKOHEUYHO MaJIbIX.

ApudmeTrndeckas W reoMeTpuueckas mporpeccud.  beckoHeyHo — yObIBaroImas
reoMmerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIECH MeOMETPHUYECKON MPOTPECCHH.
JIMHENHBII M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dopMyna CIOXKHBIX MPOLIEHTOB.
Hcrnonbs3oBaHue MPOTrpeCcCuu Il pEUICHUS PEANIBHBIX 3aa4 IIPUKIIAIHOTO XapaKTepa.

HenpepriBuble (yHKIMH W UX cBoiicTBa. TOUKM pa3pbiBa. ACHUMITOTHI TpadUKOB
¢bynkuii. CBoiicTBa (GYHKIUN HENPEepBIBHBIX Ha OTpe3ke. MeToJ MHTEpBAlIOB IS PELICHHS
HepaBeHCTB. [IprMeHeHre CBOMCTB HENPEephIBHBIX (QYHKIUH JIJIsl pelIeHus 3a/1a4.

[lepBas u BTOopas npousBoHbie GyHKIHH. OnpeneneHne, TeOMeTpUIECKU 1 HU3HIEeCKUi
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOM K rpaduKy QYyHKIIHH.

[Tpou3sBosHbIE 3NeMeHTapHbIX QyHKUIUH. [Ipou3BoHAs CyMMBI, TPOU3BEICHUS, YACTHOTO
Y KOMITO3HMIINH (PYHKITUH.

MHoxecTBa H JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U UX CBOMCTBa. [[narpammel Diinepa—BeHHa.
IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO ammapara i ONHUCAaHHsS PEalbHBIX MPOLECCOB U
SBJICHUH, IPU PELUICHUH 3a]1a4 U3 IPYTUX YU€OHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNIbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KUIIACC

Yucia v BbIYUCICHUSA

Harypanbabie u mensle uucna. IlpumeHeHHME NpPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB 10 MOAYJIIO, airopuTMa EBkina ams pemeHus 3aiad B [eNbIX Yhcax.

KommekcHpie uwncna. AnreOpandeckas W TPUTOHOMETpPHYECKass (OpPMBI  3amucH
KOMIUIEKCHOTO 4Yucia. ApupMETHYECKHE ONepaluu ¢ KOMIUIEKCHBIME unciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHMCE HAa KOOpAUHATHOH MockocTu. @opmyna Myaspa. Kopau n-oit crenenu us



KOMIUIEKCHOro uucia. IIprMeHeHMe KOMIUIEKCHBIX 4YHCEN Ul peUleHus (QU3MUECKUuX H
F€OMETPUYECKUX 3a/1a4.

YpaBHeHusI 1 HepaBeHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHU U HEPABEHCTB. PABHOCWIIBHBIE CHCTEMBI U CHCTEMBI-
CIIeCTBUSA. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO0p KOpHEW TPUTOHOMETPUYECKUX YPABHEHHIl C IOMOIIBIO TPUTOHOMETPUYECKON
OKPY’KHOCTH. PenieHue TpuroHoMeTpuyeCKuX HEPaBEHCTB.

OCHOBHBIE METO/IbI PELLICHUS [T0KA3aTEeIbHBIX U JIOrapu(PMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/IBI PELLICHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  pEIIEHUS CUCTEM U  COBOKYIIHOCTEM  pallMOHaJbHbIX,
UPpaMOHATBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUYECKUX YPABHECHHA.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.

IIpuMeHeHnEe ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3aJa4 M3 Pa3IMYHBIX OOJIACTeH HAyKW W PEATbHON >KW3HM, WHTEPIPETALHUs IOJy4YeHHBIX
pe3yJIbTaToB.

DOyHKIUH U rpauKu

I'padux xomnozuuuu QyHkuuit. ['eomerpuueckue oOpas3bl ypaBHEHUH U HEpaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U Tpa(uKH.

I'paguueckue MeToabl pELICHHs YypaBHEHHMM M HepaBeHCTB. ['paduueckue MeTOAbl
peleHus 3a4a4d ¢ IapaMeTpaMH.

Ucnonb3zoBanue rpadukoB (QPyHKIUN O MCCIEIOBAaHUSA IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOPBIE BO3HUKAIOT TP PEIICHUH 3a/1a4 U3 APYTHX YUEOHBIX MPEIMETOB U peallbHON KHU3HH.

Havana maTeMaTH4eCKOro aHaJImu3a

[TprMeHeHne MPOU3BOIHON K UCCIEIOBAaHUIO (PYHKIIUH HA MOHOTOHHOCTb U 9KCTPEMYMBI.
Haxoxnaenne HauboIbI1er0 1 HAUMEHbBILIEr0 3HAYEHU I HEeNpepbIBHOW (DyHKIIMK Ha OTPE3KE.

IIppuMeHeHrne NpPOW3BOJHOM [UISl HAxXOKJEHHs HAWIy4lIero pPEIICHHWs B INPUKIAIHBIX
3ajadax, A OINpEJeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (opMyiol wuiu
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBoOOpa3HbIX. [lepBooOpaszHbie AeMEHTapHBIX
¢bynxuii. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpajia. BeldyucieHue onpenenéHHoro nHrerpaia
no ¢popmyine Hetorona-Jleitbuuna.

[IpumeHeHue wWHTErpana JUIsl HAXOXKJIEHHUS IUIOMAAeNd IJIOCKUX @uryp u o0bEMOB
F€OMETPUYECKUX TEJI.

[Tpumeps! pemennit AuddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKkoe MOIEIMPOBaHNE
peabHBIX MPOLIECCOB C MOMOIIBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJII'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIII YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHCKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh TPAKIAHCKOW TMO3MIIMU  OOy4Yaromerocs Kak aKTHBHOTO |
OTBETCTBEHHOI'O0 YJIEHAa POCCHUHCKOro OOIIecTBa, MPEICTAaBICHHE O MaTEMaTHYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SIBJICHHH, NIPOLEAYyp TPaXKTaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYTO€), YMEHHUE B3aWMOJICHCTBOBATh C COIIMAIBHBIMH WHCTUTYTaMU B
COOTBETCTBUU C UX QYHKIUSIMU H HA3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAKEHUS K MPOIIJIOMY U
HACTOAILIEMY POCCHUIMCKONM MaT€éMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTUKEHHUSIM POCCUUCKUX
MaTeMaTUKOB M POCCUHCKON MAaTeMaTHYECKOW IIKOJIbI, MCIOJIb30BAHUE ITUX JOCTH)KECHUU B
JIpYTruX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JIYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, 3TUUECKOTO TMOBEACHHS, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKu W ACSTENbHOCThIO YYEHOrO, OCO3HAHHE JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOWYMBOTO OyayIIEro;

4) 3cTeTHYECKOr0 BOCIMTAHMSI:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, pelIeHHH, pacCcyXIeHUH, BOCIPHUUMYHUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3jnYHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PETyNsApHas (pu3nuecKkas akTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTHUBHO-030POBUTEIHHOM JIEATETbHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYyJAy, OCO3HAHHE IIEHHOCTH TPYO0JIt00Us, HHTEpeC K pa3IuuHbIM cepam
pohecCHOHANBFHOM JEeSITEeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPHUIOKEHUSIMU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oyaymiedt mpodeccu W pearTru30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa3oBaHUIO U
camM000pa3oBaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HANpaBJICHHOCTH;

7) IKOJIOrM4eCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTDh  JKOJIOTMUYECKOW KYyJIbTYphbl, TOHWMAHUE BIUSHHUS COIMAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I00AaNFHOTO — XapakKTepa  JKOJOTHMYECKMX  MpoOJjeM, OpHEeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUW JJIs pelIeHUs 3a7ad B 00JIACTH OKPYXKAIOIIEH Cpeflbl, TUIAaHUPOBAHUE
MOCTYTIKOB M OIICHKH WX BO3MOXKHBIX TIOCIIECJCTBUN VISl OKPYIKAIOIIEH CPEJIbI;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pasBUTHSI HayKHd U OOIIECCTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMaTHYeCKONH HAayKH Kak cQepsl
YeJI0BEUYECKON JESITEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyJIbTYpPOU KaK CPEICTBOM IO3HAHMS MHPA,
TOTOBHOCTH OCYILECTBIIATH NPOCKTHYIO U UCCIIENI0BATENIBCKYIO ACATEIbHOCTh MHANBUYAIBHO U

B IpyIIIIE.

METAINIPEJMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS

ba3soBble Jlornyeckue a1ecTBUA:

BBISIBJIAIT U XapaKTEPU30BaTh CYIIECTBEHHbIC NPU3HAKM MATEMAaTHYECKUX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OMNpEAENCHUS TMOHATHUH,
YCTaHABIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALUU, OCHOBAHUA i1 0000IIeHus u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIHpPOBATh W MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIbHBIC W
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpeuUrs B (akTax,
JAHHBIX, HAONIONACHUSIX W  YTBEPXKACHHUSAX, TMpeajaraTb KPUTEPUU JJIS  BBISBICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JienaTh BBIBOJbI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX M HHIYKTUBHBIX
YMO3aKJIFOUEHHH, YMO3AKIFOUEHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIILHO JOKA3aTEeIbCTBA MAaTEMATUUYECKUX YTBEPKACHHUH (TIpsIMbIE U
OT TPOTHUBHOTO), BBICTPAWBATh ApPTYMEHTAIMIO, TPHUBOAUTH TPUMEPHl W KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CY>KICHHSI U BHIBOJIBI;

BbIOMpaTh CcHoco0 pemieHus y4eOHOW 3agaud (CpaBHMBATh HECKOJIBKO BapHAHTOB
peuieHusi, BBIOMpaTh HamboJiee TMOAXOMAUUMNH C YYETOM CaMOCTOSITETLHO BBIJCICHHBIX
KpUTEPUEB).

ba3oBbie ucciegoBaTeIbCKHe 1eHCTBHSA:

HCIOJIF30BaTh BOIMPOCHI KaK MCCIIEN0BATENbCKUM MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOIPOCHI, (DUKCUPYIOIIME MPOTUBOPEYHE, MpoOJIeMy, yCTaHAaBIMBAaTh HMCKOMOE U JaHHOE,
(dbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UITUIO, MHEHUE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, MCCIEIOBAaHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTUYECKOTO OOBEKTa, SBICHHS, IMPOLECCa, BBIIBICHUIO
3aBUCUMOCTEHN MEX Iy 00BEKTaMU, SIBJICHUSIMHU, TTPOLIECCAMU,

CaMOCTOSITENIbHO (hOpMyIHpOBaTH 00OOIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM MPOBEAEHHOTO
HaAOIIOIEHUSI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYCHHBIX PE3YyJIbTaTOB, BBIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TPOIIECCA, a TAK)KE BBIABUTATH MPEIIOIOKEHUS O
€ro Pa3BUTHH B HOBBIX yCIOBHUSX.

Paborta ¢ nnopmanmeii:

BBISBJISITH JePUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JI OTBETAa Ha BOIPOC U IS
pEIIeHUS 3a1a9H;

BEIOMpAaTh MH(DOpPMAIMIO W3 HUCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAJU3UPOBATh,
CUCTEeMATU3UPOBATh W HMHTEPHPETUPOBATH HMH(POPMAIHMIO pPA3IUYHBIX BHIOB U  (QOopM
MPE/ICTABIICHHUS;



CTPYKTYpHpOBaTh  MH(MOPMALMIO, TPEACTABIATH €€ B  pasnuuHbIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  CPOPMYIMPOBAHHBIM
KPHUTEPUSIM.

KoMMyHUKAaTHBHbIE YHHBepcaJIbHble Y4eOHbIe 1elcTBUSA

OO0wmenne:

BOCHIPUHUMATh M (OPMYJIHPOBATH CYXKICHHUS B COOTBETCTBHU C YCJIOBUSIMH M LEISAMH
OO0IIEeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JMdaBaTb IMOACHCHUA II0 XOAY PCHICHHUA 3aJadd, KOMMCHTHUPOBATH HOJIy'—ICHHbeI
pe3yJbTar;

B X0Jie 00CYXIEHHS 3a7aBaTh BOMPOCH IO CYIIECTBY OOCYXIAaeMOH TeMbI, IpOOIeMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXKACHUA C CYXIACHUAMH APYIruX YHYaCTHHKOB AMajiora, O6HaPY)I(HBaTI> pas3iniue U CXoACTBO
MO3HIINH, B KOPPEKTHOH popme HOpMyTUpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHHUS;

IPE/ACTAaBIATh PE3yJIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, WCCIEJOBAaHHS, IPOCKTa,
CaMOCTOATENIFHO ~BBIOMpaTh (opMmar BBICTYIUICHHS C Yy4YETOM 3adad MNpPE3EeHTAUUH U
0COOEHHOCTEHN ayJUTOPHH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTABJIATh IUIAH, aJIFOPUTM pEIeHHs 3aJaud, BBIOMpaTh CIOCOO peleHHs ¢ YyYETOM
UMEIOUINXCS PECYpcOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATH U KOPPEKTHUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUK.

CaMOKOHTPOJIb, SJMOIHOHAJIBLHBIH HHTEICKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HUX PpE3yJbTaTOB, BIAAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpoIiecca U pe3yJibTaTa pelieHusl MaTeMaTHUeCKOM 3a/1auu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPH PELICHUM 3a/ayd, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yjibTaTa LEIM M YCIOBHUSM, OOBICHATH HPUYUHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHHsI Pe3yJbTaTOB JESTEIbHOCTH, HAXOAUTh OIIMOKY, JaBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITeIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI IpU
pelmeHMH y4yeOHBIX 3a/Jady, NPUHUMATh IeJIb COBMECTHOH JEsATEeIbHOCTH, IUIAHUPOBATb
OpraHu3allMI0 COBMECTHOM pPabOTHI, pacrpeleniTbh BHIbl padoT, JOrOBapHBATHCSA, OOCYXAATh
MIPOIIECC U PE3yIbTaT paboThl, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B T'PYMNIOBBIX (opMax paboThl (0OCykAeHUS, OOMEH MHEHHH, «MO3TOBbIE
IITYpPMBI» M HHBIE), BBIIOJHATH CBOIO 4YacTh PabOThl U KOOPAWHUPOBATH CBOM JEHCTBUS C
JPYTUMH 4IEHAMH KOMAaHJbl, OLIEHMBAaTh KAauyeCTBO CBOEro BKJIaJa B OOLIMI MPOIYKT MO
KpUTEpUIM, CHOPMYJINPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUSI.

MNPEAMETHBIE PE3YJIbTATDBI



K xonmy oOydenuss B 10 kjacce oOydaromuics TMONYYUT CICTYIONIUE MPEIMETHBIC
pe3yJbTaThl MO OTIENbHBIM TeMaM paboyeil mporpaMmsbl y4eOHOro Kypca «Anrebpa M Haudana
MaTEMaTHUYECKOI0 aHaJIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOJIHO OIIEPUPOBATH MOHATUAMU: PALMOHAIBHOE YUCIIO, OECKOHEYHAsl IepUOJUecKast
IpoOb, MPOIEHTHI, WPPALMOHAIBHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX M JICHCTBUTEIHHBIX
qKCcell, MOAYJIb IEHCTBUTEIBHOIO YUCIIA;

IPUMEHSATH IpOOU U MPOLIEHTHI Ul PELCHUs IPUKIIAAHBIX 331a4 U3 Pa3InYHbIX OTpaciei
3HAHUU U peajbHOU KU3HU;

OPUMEHATh TPUOTIKEHHBIC BBIYUCICHHS, MpaBWIA OKPYTJICHHS, MPUKHUIKY U OLEHKY
pe3yJibTaTa BEIYMCIIEHU;

CBOOOJIHO ONEpUpPOBAaTh IOHATUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HOAXOAALYI0 (OpMYy 3alMCH AECUCTBUTEIbHBIX YUCEN IS PELICHMs] NPAaKTUYECKUX 3a1ad U
IIPEJICTaBICHUS JaHHbBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaJIbHOI CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAJIbHBIM I10Ka3aTeIIeM;

CBOOOJTHO ONEpUpPOBaTh MOHATUAMU: JIorapudM uMciaa, JECATUYHbIE U HATypajbHbIE
J0TapuQMBbI;

CBOOOJHO ONEpPUPOBATH MOHATUSIMHU: CHUHYC, KOCHUHYC, TAHI€HC, KOTAHI€HC YHCIOBOIO
apryMeHra;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, ADKKOCHHYC M ApKTaHI'€HC YUCIOBOI'O apryMeEHTa.

YpaBHeHusI U HepaBeHCTBA:

CBOOOZHO  OIEpUpPOBaTh  MOHATHSMHU:  TOXKJIECTBO, ypaBHEHUE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPAaBHEHUS U YPAaBHEHUA-CIICICTBUS, PABHOCWIBHBIE HEPAaBEHCTBA;

OPUMEHATh pa3lUYHble METOJbl PELICHUs pPALMOHAIBHBIX U JIPOOHO-PAIIMOHAIBHBIX
YpaBHEHUH, IPUMEHSATh METOJ] HHTEPBAJIOB JUIsl PEIICHNS] HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUSAMU: MHOTOUWIEH OT OJHOW MEPEMEHHOW, MHOTOWIEH C
HeNbIMA - KO3 QUIMEHTaMH, KOPHM MHOTOWIEHA, MNPUMEHATh JeJeHHEe MHOrowjieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera nns pemenus 3anay;

CBOOOJHO ONepUpoBaThb MOHITUSIMM: CHCTEMa JIMHEMHBIX YpaBHEHUH, MaTpHIia,
OnpeAenuTeNb MaTpullbl 2 X 2 W ero reoOMeTPUYECKHUH CMBICH, HCIOJIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEICIUTENN IS PELIECHUS
CHUCTEMBI JIMHEWHBIX YPAaBHEHHH, MOJEIMPOBATh PEAJIbHBIE CUTYAallMH C IMOMOULIBIO CHUCTEMBI
JUHEHHBIX YpaBHEHWH, HCCIEeN0oBaTh IOCTPOEHHbIE MOJEINW C MOMOUIbI0 MAaTpull U
oTpeAenuTeNel, UHTEPIPETUPOBATh MTOYYEHHBIN pe3ysbTar;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHAMH JUIsl TpeoOpa30oBaHusl BRIPAKEHHI;

BBIMOJIHATh ~ MPEOOpa30BaHUSI  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIMX CTENEHH C
paloHaIbHBIM MIOKa3aTeNeM;

UCIIONIb30BAaTh  CBOWCTBA JIOTapu(pMOB i  NIpeoOpa3oBaHUsl  JIOTapUPMUUYECKUX
BBIPAKECHMUI;

CBOOOJTHO  OMEpPUPOBATH  MOHATUAMHU:  HppAalMOHANbHbIE,  IOKa3aTelbHbIE U
JorapuMuUecKue ypaBHEHMsI, HAXOJUTh WX PELIECHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpudeckue (GopMyibl i IpeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKEHUI;



CBOOOJHO OINEpPUPOBATH IOHATHEM: TPUTOHOMETPHUYECKOE YpaBHEHHME, IPUMEHATh
HEo0Xo1uMBbIe (OPMYITBI ISl pEIICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MOJIENIUPOBATh PpEAIbHBIE CUTYallMd Ha S3bIKE aiareOpbl, COCTABIATH BBIPAKCHUS,
YpaBHEHMsI, HEpaBEHCTBAa [0 YCJIOBUIO 3a/adyM, MCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHS, CHOCOOBI 3aJaHHsl (YHKLIUH, B3aUMHO
oOpaTHble (QYHKIMH, KOMIO3UIMS (PYHKIUH, rpaduK (PYHKIHUW, BBIIOJIHATH 3JIEMEHTapHBIC
npeoOpa3oBanusi rpaduKoB PYHKIINM;

CBOOOJTHO OMEpPHUPOBATh MOHATUSAMHU: OOJIACTH ONPEACICHHS M MHOXKECTBO 3HAYCHUI
byHKIMY, HYJIM QYHKIUH, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA,;

CBOOOJHO OINEpPUPOBATH MOHATHSAMU: YETHBIE M HEUETHBbIC (DYHKIUM, NEPUOTUYECKUE
(GYHKLIMH, HPOMEKYTKM MOHOTOHHOCTH (DYHKIMH, MAaKCUMyMbl M MHHUMYMbI (QYHKIHH,
HanOoJIbIIIee M HANMEHbIIIee 3HaYeHNEe (PYHKIUU Ha TIPOMEKYTKE;

CBOOOJTHO OTEPHPOBATH TMOHSATHSAMHU: CTETEHHass (DYHKIHUS C HATypaJIbHBIM U IIEJIBIM
nokasaresueM, rpaduk CTeNeHHON (YHKIMU C HaTypajbHBIM U LEJNbIM IOKa3aTeneM, rpapuk
KOpHs N-0¥ CTeNneH! KaK (yHKLIUU 0OpaTHOM CTENEeHU C HaTypaJIbHbIM IIOKA3aTeIeM;

OTEpPHPOBATh TOHATHAMM: JIMHEWHAs, KBaIpaTW4HAs W JAPOOHO-IMHEHHAs (QYHKIHH,
BBINOJIHATH 3JIEMEHTapHOE UCCIIEIOBAHNE U TIOCTPOCHUE UX IPa(PUKOB;

CBOOOJIHO ONEpPHPOBATh MOHATUAMM: IOKa3aTelbHas U Jorapugmuueckas QyHKLUUH, UX
CBO¥CTBa U IrpadMKu, UCIIOJIb30BaTh UX I'padUKH JUIsl peLICHHs] ypaBHEHMUIA;

CBOOOJTHO ONEpPUPOBATh MOHSATHSIMH: TPUTOHOMETPHUYECKAs OKPYKHOCTB, OIpENeICHUE
TPUTOHOMETPHUYECKUX (DYHKIIMN YHMCIOBOTO apTryMEHTa;

UCIMOJIb30BaTh rpaduku (QyHKIUH A7 MCClIe0BaHMs IPOLIECCOB M 3aBUCUMOCTEH MpHU
peLIeHUH 3aJad U3 JPYruX y4eOHbIX MPEIMETOB M pealbHOW *KHU3HH, BbIpaXaTh (opMyiIaMu
3aBHCUMOCTH MEX/Ty BETUYNHAMH,

Hauyana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apUPMeTHdecKas U TeoMeTpuYecKas Mporpeccus,
0eckoHeuHO yOBIBaroIasi reOMETpUYEcKasi MPOrpeccHsi, TMHEHHBIN U SKCIIOHEHIIMAIBHBIM POCT,
(dopMyIIa CIOXKHBIX MPOIIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BaTh MIPOTPECCHH JUTS PEIICHUS PEaTbHBIX 3a7a4 MPUKIATHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh  HOHATHSAMM:  IOCJIEAOBAaTENBHOCTh, CHOCOOBI  3a/laHUs
M0CJIEeI0BAaTeIbHOCTEN, MOHOTOHHbBIE M OIpaHMYEHHBIE 11OCIIe0BATENIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUST MATEMaTHYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HEMPEPBIBHBIC (DYHKIMH, TOYKH pa3pbiBa Tpadura
(byHKIMHU, aCUMOTOTHI Tpaduka GyHKINH;

CBOOOJTHO OIEpPHPOBATh MOHATHEM: (PYHKIUS, HENpepbIBHAas Ha OTpe3Ke, NMPUMEHATh
CBOICTBA HETIPEPBIBHBIX (DYHKIWH ISl pEIICHUS 3a/1a4;

CBOOOJTHO ONEPUPOBATh TMOHATHSAMHU: TI€pBas W BTOpas NPOM3BOIHBIC (YHKIIHH,
KacaTenbHast K rpaduky QpyHKIUH,

BBIYUCIIATh TPOU3BOJHBIE CYMMBI, IPOU3BEACHHS, YaCTHOIO M KOMIIO3UIMU JABYX
(GyHKIMH, 3HaTh IPOU3BOTHBIE SJIEMEHTAPHBIX (YHKIINH;

UCTIOJIF30BaTh TE€OMETPUICCKHUIA U (PU3UICCKUIN CMBICI TIPOU3BOTHOMN JIJISl pEIICHHS 3a/1a4.

MHuoxecTBa H JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHIMU: MHOXECTBO, OTIEPAllU HaJl MHOKECTBAMH;



MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapar JUisl ONUCAaHUsS PealbHBIX MPOLECCOB
U SIBJIGHUH, IPY PELICHUH 33/1a4 U3 JPYTUX yUYEOHBIX IPEAMETOB;

CBOOOJTHO ONEpUPOBaTh MOHATHAMH: OIpEIeNeHHe, TeopeMa, YypaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIE YpaBHEHUS U
HEPABEHCTBA.

K xonmy oOyuenust B 11 kJacce oOyd4aroIIuiicsi MOMYYHUT CIEAYIONIME MpPEAMETHBIC
pe3yJbTaThl MO OTIENBHBIM TeMaM paboueil mporpaMMel yuyeOHOTo Kypca «Anredpa u Hadana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: HATypajJbHOE W IEJ0e YHCIO, MHOXXECTBa
HaTYpaJIbHBIX U LENbIX YUCEN, UCIOIb30BaTh MPU3HAKU AeaumocTy nensix yucen, HOJ u HOK
HaTypaJIbHBIX YMCEIl JJIs PEIIEHUs 3a1a4, IPUMEHATh aIropuT™M EBKinaa;

cBOOOJIHO ONEpUPOBATh MOHATUEM OCTaTKa MO0 MOJYJIIO, 3allUChIBaTh HATYpaJbHbIE YHCIIA
B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAaX CUMCIICHUS;

CBOOOJHO ONEpPUPOBATh MOHATUAMU: KOMIUIEKCHOE YHUCIIO U MHOXECTBO KOMILIEKCHBIX
qucell, MPeICTaBIATh KOMIIJICKCHBIE YHCIIA B alre0pandeckoil 1 TpPUrOHOMETPUYECKO (opme,
BBINOJIHATH apUPMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHUs M HEpaBEeHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMM:  HMpPPALMOHAIbHBIE,  IIOKa3aTeJIbHbIE U
Jorapu(pMHUECKUE HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C IOMOILBIO PABHOCUIILHBIX MIEPEXO0B;

OCYILECTBIIATH OTOOP KOPHEH MpH peIIeHUH TPUTOHOMETPUUYECKOIO YPaBHEHHUS;

CBOOOZHO OIEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPUMEHSThH
HE0O0XouMBbIe (POPMYITBI ISl PEILICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKIX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CUCTEMA U COBOKYIHOCTb YPaBHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEACTBHS, HAXOAUTh PELICHHUs] CHCTEMBI M COBOKYITHOCTEN
palMOHANIbHBIX, HWPPALMOHAIBHBIX, IIOKA3aTENbHBIX M JOTrapu(PMHUUECKUX YpaBHEHUH W
HEPaBEHCTB;

peliath palMoOHalbHble, HPPALMOHAIbHbIE, I[OKa3aTeJdbHblE, JorapuMUUEecCKue |
TPUTOHOMETPUUYECKHUE YPAaBHEHUS U HEPABEHCTBA, COACpIKAILNE MOLYJIN U ITapaMETPBI;

NPUMEHSTH TpapuuecKre METOAbI ISl PEILIEHUs] YpaBHEHUI U HEPABEHCTB, a TakXKe 3a7ad
C IapaMeTpaMy;

MOJENUPOBaTh pealbHble CUTyallMd Ha s3bIKe aireOpbl, COCTAaBIATh BBIPAXKEHUS,
YPaBHEHHs, HEPAaBEHCTBA M MX CHCTEMBI II0 YCJIOBHMIO 3a/Jayd, HCCIEN0BaThb IOCTPOEHHBIE
MOJIEJIH C UCIIOJIb30BAHUEM arrapaTa aareOpbl, HHTEpIPETUPOBATD MOJIyYEHHBIN pe3ybTaT.

DOyHKIUUHA U TPaPUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIHUI C MOMOLIbIO 3JEMEHTApHOTO HCCIEIOBaHUS U
CBOMCTB KOMITO3UIIUU ABYX (PYHKIIHIA;

CTpPOUTh TIeOMEeTpHYecKkHe oOpa3bl ypaBHEHHWH M HEPAaBEHCTB Ha KOOPAWHATHOM
IIJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: TPAUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

OPUMEHATH QYHKIMU U1 MOJECTUPOBAHMS U UCCIEIOBAHUS PEATbHBIX MPOLIECCOB.

Hayana maremaTu4yeckoro aHajamsa:

HCIIOJIb30BaTh IPOU3BOJHYIO [UIsl HCCIEAOBaHHUA (QYHKIMM Ha MOHOTOHHOCTh U
IKCTPEMYMBI;

HaXOJUTh HauOoJblIIee U HaUMEeHbIlee 3HauUeHHs! (PYHKIIUH HENPEPHIBHOW Ha OTPE3KE;



UCTIOJIB30BaTh MPOU3BOIHYIO Ul HAXO0XICHUS HAMIIYUIIErO PEIICHUS B MPUKIAIHBIX, B
TOM YHCJIE COIMAIbHO-DKOHOMUYECKHX, 3aadax, IS OINpENeTICHHs] CKOPOCTH U YCKOPEHUs
npoiiecca, 3a1laHHOTro (OPMYIIOH WU rpadukom;

CBOOOJTHO OTICPUPOBATh MOHITUSMU: TIEPBOOOPA3HAsi, ONIPEICIEHHBIA UHTETPAJI, HAXOIUTh
NepBOOOpPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUACIATH UHTErpan mno Gopmyne Hprootona-
JleriOnuna;

HAXOJWTh IJIOMAIH IIOCKUX (PUTYP B 00BEMBI TEJ C TOMOIIBIO0 HHTETPAIa;

UMETh MPEJCTABICHHE O MaTeMAaTHUYeCKOM MOJICIIMPOBAHMHM Ha IIPUMEPE COCTABJICHUS
nuddepeHIaIbHBIX YPAaBHCHH,

peliaTh MPUKIAJHBIE 33a49M, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3UIECKOTO
Xapakrtepa, CpeICTBAMHU MaTEMAaTHYECKOTO aHAIIN3a.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
N KounyecTBO 4acoB DJIeKTPOHHbBbIE
" | HammeHoBaHHe pa3iesioB H (undposbie)
n/ Kontpoann | Ilpakrnuec
TeM IMPOrpaMMbl Bcero o0pa3oBaTe/bH
L ble padoThbI KHe padoThl
ble pecypchbl
MHOK€eCTBO 1€HCTBUTEIBHBIX
gricesl. MHOTO4JICHBI.
1 PanmonanbsHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI
JINHEMHBIX YPAaBHECHUI
OyHKIMH U TpadUKH.
2 Crenennasi GyHKIUS C LEIBIM 12 1
MOKa3aTeiemM
Apudmernueckuii KOpeHb N-0it
3 crenenu. MppanuoHaabHbie 15 1
YpaBHCHHUS
4 [TokazarenbHast QyHKIHSL. 10 1
[TokazarenabHble ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUs
Tpuronomerpuieckue
6 P P 22 1
BBIPOKCHUS M YPABHCHHS
[TocnenoBarenbHOCTH U
7 8 10 1
MPOTPECCUU
HenpepriBHble GyHKITHH.
8 pep bynxu 20 1
[IpousBoaHas
9 [ToBTOpenue, 060061IeHNE, 5 2
CUCTEeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB
- 136 10 0

I10 ITPOIT'PAMME




11 KUIACC

Ne KoauvecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jie/ioB U
n/ KoHTpoJbH IpakTuyec (uudposbie)
TeM MPOrpamMMbl Bcero
I ble padoThI Kue padornl | 00pa3oBaTelb
Hble pecypchbl
1 UccnenoBanue GpyHKIHIA ¢ 99 1
IMOMOIIBIO ITPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
I'paduiku TPUrOHOMETPUUECKUX
3 byHKIMA. 14 1
Tpuronomerpuyeckue
HEpaBeHCTBA
WppatnmonaneHsie,
4 MoKa3aTeabHbIe U 24 1
norapuMUUecKre HepaBeHCTBA
5 KowmriekcHeie yncna 10 1
6 Harypanbnble u 1iensie yucia 10 1
Cucremsl parmoHaIbHBIX,
7 HPPaIMOHATLHBIX 12 1
MOKAa3aTeIbHBIX U
Jorapu(pMUUECKUX ypaBHEHUN
8 3ama4u ¢ mapameTpamMmu 16 1
9 [ToBTOpEHuUe, 06o6meHI:Ie, 16 5
CUCTEeMaTH3aIusl 3HAaHUH
OBILIEE KOJIMYECTBO YACOB 136 10 0
10 ITPOT'PAMME




INOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcero

Kounrtpoas
HbIE
padoThI

HpakTuy
ecKHe
padoThI

Jlara
U3Y4YeH
us

DJIEKTPOHHBIE
uupposbIe
o0pa3oBaTe/ibH
ble pecypchl

MHOXECTBO, OTepaIuy Hajl
MHOKECTBAMHU U UX CBOMCTBA

Juarpammsl Diinepa-Benna

IIpuMeHeHne TeOpPETUKO-
MHO>KECTBEHHOT'O anmapara s
peuieHus 3ana4y

PanumonannHBIC YKCHA.
OOBLIKHOBEHHEIE U AECATUYHBIE
poOu, IPOLIEHTHI, 0ECKOHEUHBIE
MepUOANYECKHE Ipodu

PanumonannHBIC YKCIA.
OOBLIKHOBEHHEIE U AECATUYHBIE
poOu, IPOLIEHTHI, 0ECKOHEUHBIE
MepUOANYECKHE Ipodu

[Ipumenenue npobeii 1 IPOLEHTOB
JUISL pellIeHus MPUKIIAIHBIX 3aa4

[TpumeHnenue apoGeil 1 MPOLIEHTOB
JUISL pelleHus IPUKIIaJHBIX 3a/1a4

JlercTBUTENbHBIE YHCTIA.
PanmonanesHbIe 1 HppalOHAIIBHBIE
yucna

Apudmernueckue oneparum ¢
JeMCTBUTENLHBIMU YHCIaMU

10

Moaynb A€HCTBUTEIBHOTO YHCTIA U
€ro CBOMCTBA

11

[IpubnuxEHHBIE BBIYUCIICHUS,
MpaBuUjIa OKPYIJICHUS, IPUKUIKA U
OIIEHKA Pe3yJIbTaTa BEIYUCICHUN

12

OCHOBHBIE METO/IbI pEUICHUS
LETBIX U APOOHO-pAIMOHATBHBIX
YpPaBHEHUI U HEPABEHCTB

13

OCHOBHBIE METO/IbI pEUICHUS
LENBIX U JPOOHO-PAIMOHATBHBIX
YpPaBHEHUI U HEPABEHCTB




14

OCHOBHBIE METO/IbI pELICHUS
LENBIX U JPOOHO-PAMOHATBHBIX
YpaBHEHUI U HEPABEHCTB

15

MHOro4ieHsl OT OAHOM1
IIepeMEHHON. [e1eHne MHOTOWIeHa
Ha MHOTOYJIEH C OCTaTKOM.
Teopema besy

16

MHOTO4JICHBI C LEIBIMH
koapunuentamu. Teopema Buera

17

Pemenue cucreM TUHENHBIX
ypaBHEHUH

18

Pemrenue cucteM THHENHBIX
ypaBHEHUH

19

Martpuiia CUCTeMBbI JINHEHHBIX
ypaBHeHuH. Onpenenurenb
MATPHUIIbI 2X2, €r0 TEOMETPUYECKUI
CMBICJ U CBOMCTBA; BBIYUCIICHUE
€ro 3HA4YCHUS

20

Onpenenurtenb MaTpUIBI 2X2, €ro
F€OMETPUUYECKUN CMBICT U
CBOICTBA; BRIYUCIICHHE €T0
3HAYCHUS

21

[Ipumenenue onpenenurens s
PELIEHHS CUCTEMBI JIMHEUHBIX
YpaBHEHUI

22

Perenne nmpukiagHelx 3a1ay ¢
IIOMOILBIO CUCTEMBI JINHEUHBIX
ypaBHEHUU

23

Perenne nmpukiagHelX 3a1ay ¢
IIOMOILBIO CUCTEMBI JINHEUHBIX
ypaBHEHUU

24

KonTponsHas pabora:
"PannonanbHble ypaBHEHUS U
HepaBeHCTBA. CHCTEMBI TMHEHHBIX
ypaBHEHUH"

25

@OyHK1MSA, CIOCOOBI 3aJaHHS
¢byHkuuu. Bzaumao obpaTHbie
¢bynkuuu. Kommnosumus ¢GyHkimii

26

I'paduk pyHkumuu. dnemMeHTapHbIe
npeoOpa3oBaHus rpapuKoB




byHKIHI

27

OO6nactp ornpeeneHus 1
MHOYECTBO 3HaUCHHUH (HyHKIIHH.
Hymu @ynkuun. [IpomexxyTku 3HaK
IIOCTOSIHCTBA

28

UérHble 1 HEYETHBIE (PYHKITHH.
[lepuonnueckue GyHKINN.
IIpomeKyTKM MOHOTOHHOCTH
byHKIIUN

29

MaxkcuMyMbl 1 MUHUMYMBI
¢ynkuuu. Haunbonpmee n
HaMMEHbIIee 3HaYeHNEe (PYHKIUU
Ha MPOMEXKYTKE

30

JIuneiHas, kBaapaTU4yHas U
npoOHO-TMHEHHast QyHKIIH

31

DreMeHTapHOe HccieI0BaHNe U
MOCTPOEHHE TPaUKOB ITHX
byHKIUI

32

DreMeHTapHOe HccieI0BaHnue U
MOCTPOEHHE TPaUKOB ITHX
byHKIUI

33

CreneHb C LETBIM ITI0Ka3aTeIEM.
bunom Herorona

34

CreleHs ¢ IeIbIM II0Ka3aTEIEM.
bunom Herorona

35

CrenenHast QyHKIUS C
HATYPaJbHBIM H [EJBIM
nokasarenem. E€ cBolicTBa n

rpaduk

36

KonTponsnas pabora: "Crenennas
¢ynkuus. E€ cBoiictBa u rpaduk”

37

ApudpmeTrueckuii KOpeHb
HaTypaJIbHOW CTEIEHU U €ro
CBOICTBa

38

Apudmernueckuii KOpeHb
HaTypaJIbHOW CTEIEHU U €r0
CBOMCTBa

39

ITpeoOpa3oBaHus YUUCIOBBIX
BBIPAXXEHUI, COAEPIKALUX CTEIEHU
Y KOpHU




40

[Tpeobpa3oBaHUs YHCIOBBIX
BBIpOKEHUH, COJIEpKAIUX CTCIICHU
U KOPHHU

41

[Tpeobpa3oBaHUs YUCIOBBIX
BBIpKEHUH, COJIEpKAIUX CTCIICHU
U KOPHHU

42

HppauunoHanbHble ypaBHEHHUS.
OCHOBHBIE METO/BI PELLIEHUS
HMPPALMOHAIIBHBIX YPAaBHEHUU

43

HppauunoHanbHble ypaBHEHHUS.
OCHOBHBIE METO/BI PELLIEHUS
HMPPALMOHAIIBHBIX YPAaBHEHUU

44

UppaumnonanbHble ypaBHEHHUS.
OcCHOBHBIE METO/BI PELLICHUS
UppaLMOHATIbHBIX YpaBHEHUI

45

PaBHOCHIIBHBIE TIEPEXO/BI B
pEeLIeHNU UPPaLUOHATBHBIX
YpaBHEHUI

46

PaBHOCHIIBHBIE TIEPEXO/BI B
pEeLIeHUU UPPaLOHATBHBIX
YpaBHEHUI

47

PaBHOCHIIBHBIE IEpEXOBI B
peLICHUU UPPALMOHATIBHBIX
ypaBHEHUU

48

PaBHOCHIIBHBIE TIEPEXOBI B
peLICHUU UPPALMOHATbHBIX
ypaBHEHUN

49

CaoiicTBa U rpaguK KOpHsI N-oi
CTEINEeHH KaK (QyHKIUN 00paTHOM
CTETIEHH C HaTypaJbHbIM
rokaszaresem

50

CaoiicTBa 1 rpaguk KOpHsI N-oi
CTEINEeHH KaK (QYHKIUN 00paTHOM
CTETIEHH C HaTypaJbHBIM
nokasaresem

51

Konrtponsnas pabora: "CpoiicTBa
rpaduK KOpHS N-Oi CTENEHH.
HppanmonansHble ypaBHeHNA"

52

CreneHb ¢ pallMOHATBHBIM
IOKa3aTelieM U €€ CBOMCTBa




Crenens ¢ palMoHaIbHBIM

53
II0Ka3aTeJIeM U €€ CBOHCTBa

54 Crenenb ¢ palliOHAIbHBIM
IIOKAa3aTeseM U €€ CBOMCTBA

55 IToka3zarenbHast QyHKIMSA, €€
CBOWCTBaA U TpaduK

56 Hcnons3zoBanue rpaduka QyHKIIUN
JUIS pELIECHUs] ypaBHEHUN

57 Hcnonp3oBanue rpaduka GpyHKIun
JUIS PEILIECHUs] ypaBHEHUN
ITokazaTenbHble ypaBHEHUS.

58 OCHOBHBIE METO/IbI PEILICHUS
II0Ka3aTeIbHBIX YPABHECHUM
IlokazaTenbHble ypaBHEHUS.

59 OCHOBHBIE METO/IbI PETLICHUS
II0KA3aTENIbHBIX YPAaBHEHUHN
ITokazaTenbHble ypaBHEHUS.

60 OCHOBHBIE METO/IbI PETLICHUS
II0KA3aTENIbHBIX YPAaBHEHUN
KonrtponbHas pabora:

61 "IToka3zaTtenbHast QyHKITHSL.
[TokazarenbHble ypaBHEHUS"

62 Jlorapudm uncna. CoiicTa
norapudpma

63 Jlorapudm uncna. CoiicTa
norapudpma

64 Jlorapudwm yucna. CBoicTBa
norapudpma

65 JlecsiTUuHBIE U HATYpaJIbHbIE
Jorapu@msl

66 JlecsiTUUHBIE U HATYpaJIbHbBIE
Jorapu@msl

67 [IpeoOpa3oBanue BBIpAKEHHIH,
COJIepKAIIHX JIOTapU(OMBI

68 IIpeoOpa3oBanue BhIpaKEHHIH,
COJIepKALIHX JIOTapU(OMBI

69 [IpeobOpazoBanme BBIpAXKEHUH,
coJieprKaliux Jorapudmol

70 Jlorapudmuueckas pyHKus, e€




CBOWCTBA U TpaduK

71

Jlorapudmuueckast QpyHKIus, e
CBOWCTBaA U TpaduK

72

Hcnons3zoBanue rpaduka QyHKIUN
JUISL pEIICHUs] YpaBHEHU

73

Hcnons3oBanue rpaduka QyHKIIUN
JUISL pEIICHUs] YpaBHEHU I

74

Jlorapugmuueckue ypaBHEHHS.
OCHOBHBIE METO/IbI PEILICHUS
norapu()MUYECKUX YpaBHECHUI

75

Jlorapugmuueckue ypaBHEHHS.
OCHOBHBIE METO/IbI PEILICHUS
norapu()MUYECKUX YpaBHECHUI

76

Jlorapudmuueckue ypaBHEHHS.
OCHOBHBIE METO/IbI PETLICHUS
Jorapu(pMUUECKUX ypaBHEHUN

7

PaBHOCHIIBHBIE TTEPEXO/IBI B
peleHnH JorapupMUIECKUX
YpaBHEHUI

78

PaBHOCHIIBHBIE TEPEXO/IBI B
pelIeHnn JorapuMUIecKux
YpaBHEHUI

79

KonrtponsHas pabora:
"Jlorapudmuueckas GpyHKIUS.
Jlorapudmuueckue ypaBHeHus"

80

CI/IHYC, KOCHUHYC, TAHT'CHC U
KOTAHI'CHC YU CJIOBOT'O apryMEHTa

81

CI/IHYC, KOCHUHYC, TAHT'CHC U
KOTAQHI'CHC YHUCJIOBOT'O aprymMeHTa

82

ApKCHHYC, apKKOCHHYC U
ApPKTaHI'€HC YHUCIIOBOTO apryMeHTa

83

ApKCHHYC, apKKOCHHYC U
aApKTaHI'€HC YHUCIOBOT0 apryMeHTa

84

Tpuronomerpuueckas OKpyKHOCTb,
orpeziefieHue TPUTOHOMETPHUUECKHUX
(GyHKIIUH YMCIOBOrO apryMeHTa

85

Tpuronomerpruyeckas OKpyKHOCTb,
OIIpeAEIEHUE TPUTOHOMETPUUECKHUX
(GyHKIUH YKCI0OBOTrO apryMeHTa




OCHOBHBIE TPUTOHOMETPUYECKHE

86
(hopMyIIBI

87 OCHOBHBIE TPUTOHOMETPUIECCKUE
bopmysl

88 OCHOBHBIE TPUTOHOMETPHUUYECKUE
(hopMyIBI

89 OCHOBHBIE TPUTOHOMETPUUYECKUE
hopmyIIBI

90 [IpeobOpazoBanue
TPUTOHOMETPUYCCKUX BBIPAKECHUN

01 [IpeoOpaszoBanue
TPUTOHOMETPHUECKUX BBIPAKCHUN

92 [IpeobOpaszoBanue
TPUTOHOMETPUYCCKHUX BBIPAKCHUN

03 [IpeobpazoBanue
TPUTOHOMETPUYCCKUX BBIPAKECHUN

94 Pemrenne TpuroHoMeTpUYECKUX
ypaBHEHUH

95 Pemenue TpuroHOMeTpUYeCKHX
ypaBHEHUH

9 Pemenue TpuroHoMeTpUYeCKHX
YpaBHEHUU

97 Pemenne TpuroHomMeTpruuecKux
YpaBHEHUI

08 Pemenne TpuroHoMeTpruuecKux
ypaBHEHUU

99 Pemenne TpuroHomMeTpruuecKux
ypaBHEHUH

100 Pemenue TpuroHOMeTpUYECKHX
YpaBHEHUI
KonTponsHas pabora:

101 "TpUroHOMETPUYECKNE BBIPAKEHUS
Y TPUTOHOMETPUYCCKUE
ypaBHEHUs"
IlocnegoBaTenbHOCTH, CITOCOOBI

102 | 3amaHus MOCIIENOBATENLHOCTEMH.
MeTo MaTeMaTHYECKON HHTyKITHU

103 MOHOTOHHBIE B OTPaHUYCHHBIC

IIOCJIe10BaTENbHOCTH. McTopus




aHaIM3a OECKOHEYHO MAJIBIX

104 | Apudmerndeckas Iporpeccus

105 | T'eomeTrpuueckas mporpeccus

106 Bbeckoneuno yObIBaromias
reoMeTpuyecKas mporpeccust

107 Cymma O0ecKOHEYHO yOBIBAIOIICH
reOMETPHUECKON IPOTPECCU
JIMHEHBIN U YKCTIOHEHIMAIbHBIN

108 | pocr. Yucno e. @opmyia CIOKHBIX
MIPOIICHTOB
JIMHENHEIN U DKCIIOHEHIIMAIbHBIN

109 | pocr. Yncno e. Dopmyiia CIIOKHBIX
MIPOIICHTOB
Hcnonb30BaHue mporpeccuu st

110 | pemeHus peanbHBIX 3a/1a4
MIPUKIIAHOTO XapaKTepa
KonTponbHas pabora:

111 | "IlocmemoBarelbHOCTH U
nporpeccun”

112 HenpepriBable GYyHKITUN U UX
CBOMCTBa

113 Touka pa3pbiBa. ACUMIITOTHI
rpaduKoB QyHKIHI

114 CaoiicTBa QyHKIMI HETIPEPHIBHBIX
Ha OTpe3Ke

115 CaoiicTBa QyHKIMI HETIPEPHIBHBIX
Ha OTpe3Ke

116 Metosa UHTEpPBAJIOB JUIsl peILICHHS
HEPaBEHCTB

117 Metoa HHTEpPBAJIOB JUIsl peILICHHS
HEPaBEHCTB

118 MeTto HHTEPBAJIOB TSI PETICHHSI
HEPaBEHCTB
[IpuMeHeHne cBOWCTB

119 | HenpepbIBHBIX (PYHKIUHA 1Is
peteHws 3a1a4
[IpuMeHeHne cBOWCTB

120 | HenpepbIBHBIX (PYHKIUHA 115

perieHus 3anaq




IlepBas 1 BTOpas IpOU3BOIAHBIC

121 1
byHKIIUN

199 Onpenenenue, reOMETPUYECKU I 1
CMBICJI TIPOU3BOHOMN

123 Omnpenenenue, GU3NISCKUNA CMBICIT 1
IIPOU3BOHOMN
YpaBHeHue KacaTeIbHOU K

124 | P 1
rpaduky GyHKIIHH
YpaBHEHHE KacaTeIbHOU K

125 | 7P 1
rpadguky GyHKIHH
[Ipou3BoaHBIE DIEMEHTAPHBIX

126 |~ POMEOA P 1
byHKIUI
[Ipon3BOaHBIE DIIEMEHTAPHBIX

127 | POMSROA P 1
byHKIMI
[IpousBoHas CYMMBI,

128 | mnpousBencHMS, YACTHOTO U 1

KOMITO3ULIUH (PYHKITHIA

[TpousBoaHas CyMMBI,
129 | npowusBencHMS, YACTHOTO U 1
KOMITO3UIIUHU (PYHKITUIA

[TpousBoaHast CyMMBI,
130 | mpousBeneHMs, YACTHOTO U 1
KOMIO3ULUH (PYHKIUI

KonrtponsHas pabora:

131 1
"[IponsBonnas”
[ToBTOpenue, 0600MIIEHNE,

132 | cucremaTu3zanys 3HaAHUN: 1
"YpaBHeHus"
[ToBTOpenue, 0600MIIEHNE,

133 | cucremaru3zanys 3HaAHU: 1
"OyukIn"

134 | WroroBas KOHTpoOJBHAS paboTa 1

135 | Hroroas koHTpoJbHAsA paboTa 1
IToBTOpenue, 00001IEHHE,

136 P 1

CHCTeMaTHu3alus 3HaHuH

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME 136




11 KUIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcer
0

KonTpoibu
ble padoThbI

IIpakTH4ec
KHe padoThl

JlaTa
H3yUeH
U

DJIEeKTPOHHBIE
uudgposbie
oOpa3oBareb
Hble pecypchl

[Ipumenenue
MIPOU3BOAHOM K
UCCJIETOBAaHUIO
byHKUMl HA
MOHOTOHHOCTb U
AKCTPEMYMBI

[Ipumenenue
MIPOU3BOAHOM K
HCCIIE0BAHUIO
byHKIM Ha
MOHOTOHHOCTb H
3KCTPEMYMBI

IIpumeHeHne
MIPOU3BOAHOM K
HCCJICTOBaHUIO
byHKIUi HA
MOHOTOHHOCTE H
KCTPEMYMBI

IIpumeHeHne
MIPOU3BOAHOM K
UCCIIEI0BAHUIO
byHKIHMI Ha
MOHOTOHHOCTb U
KCTPEMYMBI

IIpumeHeHune
MIPOU3BOAHOM K
UCCIIEI0BAHUIO
byHKIuMi Ha
MOHOTOHHOCTb U
KCTPEMYMBI

IIpumeHeHne
MPOU3BOAHOM K
HCCIIEJOBAHUIO
byHKIUil HA
MOHOTOHHOCTb U
JKCTPEMYMBI




Haxoxnenue
HauOOJIBIIETO U
HAUMEHbIIIETO
3HAYECHUS
HEMPEpPhIBHOU
GbyHKIMHA HA
OTpEe3Ke

Haxoxnenue
HauOOJIBIIEr0 U
HAaUMEHBILIETO
3HAYCHHUS
HEIPEPBIBHON
dbyHKIMN Ha
OTpEe3Ke

Haxoxnenne
HauOOJIBIIETO U
HAUMEHBIIIETO
3HAYCHUS
HEeMPEpPhIBHOU
byHKIIUY Ha
OTpEe3Ke

10

Haxoxxnenue
HauOOJIBIIIErO U
HAMMEHBIIIETO
3HAYCHUS
HEIPEPBIBHON
GyHKIMU Ha
OTpE3Ke

11

Haxoxnenue
HauOO0JIbIIETO U
HAaUMEHBIIIETO
3HauEHUs
HEIPEPBIBHON
byHKIIUN Ha
OTpE3Ke

12

Haxoxnenne
HauOOJIBIIErOo U
HAauMEHBILIETO
3HAYEHUs
HEIPEPBIBHOU
byHKIIUU Ha
OTpE3Ke




13

IIpumeHeHue
IIPOU3BOJHOU IS
HaXO0XJICHUs
HaWIy4Ilero
peleHus B
IIPUKIIATHBIX
3azaqyax

14

[Ipumenenue
MIPOU3BOTHOM IS
HAXO0XKJICHUS
HaWJTy4IlIero
pelieHus B
MPUKIIATHBIX
3a/a4ax

15

IIpumeHeHne
IIPOU3BOJHON JUIs
ornpezeneHus
CKOpPOCTH H
YCKOPEHUS
npoiiecca,
3aJJaHHOTO
dbopmynoit unu
rpaduKom

16

IIpumeHeHne
IIPOU3BOIHON IS
OIpeaeIeHus
CKOPOCTH H
YCKOPEHUS
porecca,
3aIaHHOTO
bopmyoi um
rpaduKkom

17

Komrmo3umus
byHKIMA

18

Kommo3umus
byHKIMA

19

Kommnosumus
byHKIMA

20

I'eomerpuyeckue
o0pa3bl
YpaBHEHUH Ha




KOOPJAMHATHOU
IIJIOCKOCTH

21

I'eomeTpuueckue
00pa3bl
ypaBHEHUH Ha
KOOPJMHATHOM
IIJIOCKOCTH

22

KoHntposbHas
pabora:
"UccneqoBanue
byHKIHH ¢
MTOMOIIILIO
MPOU3BOAHOMN"

23

ITepBooOpaznas,
OCHOBHOE
CBOWCTBO
epBOOOPa3HBIX

24

[TepBooOpazubie
3JIeMEHTapHBIX
byHKIHA.
[IpaBuna
HaXOXKICHUS
epBOOOPA3HBIX

25

[TepBooOpazHble
3IIEMEHTAPHBIX
GyHKIMA.
IIpaBuna
HaXOXKICHUS
epBOOOPA3HBIX

26

Nurerpanrn.
I'eomeTpuueckunit
CMBICJI UHTETpaJia

27

Brruucnenue
OIPEIENIEHHOTO
WHTETrpaja mno
dbopmyne
Hrrotona-
JleiiOauna

28

Brruncnenune
OIPEIENIEHHOTO
HHTETpasa o




bopmye
HrroTona-
JletiOHuIIa

29

IIpumeHeHune
UHTETpaa Jis
HAXO0XKJICHUS
IIomanaeu
IJIOCKUX UTYp

30

IIpumeHeHue
WHTEerpaja Jjis
HaXOXKJIEHUS
00BEMOB
T€OMETPUYCCKHUX
Tel

31

[Tpumepsr
pelIeHu
nuddepeHnraIbH
BIX YPaBHEHUHN

32

[Tpumepsl
pelIeHu
nuddepeHnraIbH
BIX YPaBHEHUHN

33

MaremMarnueckoe
MOJIEJTMPOBAaHUE
peabHBIX
IIPOLIECCOB C
MOMOIIbIO

b depeHanbH
BIX YPAaBHEHUH

34

KoHTtponbHas
pabora:
"IlepBoobpazHas
u uHTerpan"”

35

Tpuronomerpuue
ckue QyHKIUH,
UX CBOMCTBA U
rpaduxu

36

Tpuronomerpuue
ckue QyHKIUH,
UX CBOMCTBA U
rpaduxu




37

Tpuronomerpuue
cKue (pyHKIUH,
UX CBOICTBA U
rpaduku

38

Tpuronomerpuue
ckue (PyHKIINH,
UX CBOICTBA U
rpaduku

39

Tpuronomerpuue
ckue (PyHKIIUH,
UX CBOMCTBA U
rpaduku

40

OTt60p KOpHEH
TPUTOHOMETPHUUEC
KHX YPaBHEHUH C
IIOMOUIBIO
TPUTOHOMETPHUUEC
KOU OKPY>KHOCTH

41

OTt60p KOpHE#
TPUTOHOMETPHUUEC
KHX YPaBHEHUH C
MOMOIIbIO
TPUTOHOMETPHUYEC
KOW OKPY>KHOCTH

42

OT160p KOpHEH
TPUTOHOMETPHUYEC
KMX YPABHEHUH C
MOMOUIBIO
TPUTOHOMETPHUYEC
KOU OKPY’KHOCTHU

43

OTt60p KOpHEH
TPUTOHOMETPHUYEC
KHX YPABHEHUH C
IIOMOUIBIO
TPUTOHOMETPHUYEC
KOU OKpY>KHOCTHU

44

Petenue
TPUTOHOMETPUYEC
KUX HEPABEHCTB

45

Petenue
TPUTOHOMETPUYEC




KHNX HCPABCHCTB

46

Pemenue
TPUTOHOMETPUYEC
KUX HEPABEHCTB

47

Penrenue
TPUTOHOMETPHUYEC
KHX HEPaBEHCTB

48

KonTponbHas
pabora:

"I'paduxu
TPUTOHOMETPHUUEC
KUX (PyHKITUI.
Tpuronomerpuue
CKHe
HepaBeHCTBA"

49

OcHOBHBIE
METOAbI pCHIeHI/Iﬂ
[MOKa3aTeJIbHBIX
HEPABCHCTB

50

OcHOBHBIE
METOAbI pCHIeHI/Iﬂ
[TOKa3aTeJIbHBIX
HEPABEHCTB

51

OcHOBHBIE
METOAbI pCHIeHI/ISI
MOKAa3aTeNIbHBIX
HEPABEHCTB

52

OcHOBHBIE
METO/IbI PEIICHUS
MOKAa3aTeNIbHBIX
HEPABEHCTB

53

OcHOBHBIE
METO/IbI PEIICHUS
norapudmuuecku
X HEpaBEHCTB

54

OcHOBHEBIE
METO/Ibl PEIICHUS
norapumuuecku
X HEPABEHCTB

55

OCHOBHEBIE
METO/Ibl PEIICHUS




JorapupMHUUECKU
X HEpPaBEHCTB

56

OcHOBHbIE
MCTOJbI pCHICHUA
norapudmmuuecku
X HEPaBEHCTB

57

OcHOBHBIE
MCTOAbI pCLHeHI/ISI
UppanOHaIbHbBIX
HEPABCHCTB

58

OcHOBHBIE
MCTOAbI peLHeHI/ISI
UppaLOHaIbHBIX
HEPABCHCTB

59

OcHOBHBIE
METOAbI pCHIeHI/Iﬂ
UppalMOHaIbHBIX
HEPABCHCTB

60

OcHOBHBIE
METOAbI pCHIeHI/Iﬂ
UppaluOHaIbHBIX
HEPABCHCTB

61

I'papuueckue
METO/Ibl PEeIICHUs
UppalMOHATIBHBIX
ypaBHEHUNU

62

I'papuueckue
METO/Ibl PEeIICHUs
MPPaLMOHATIBHBIX
ypaBHEHUNU

63

I'papuueckue
METO/Ibl PEeIICHUs
IIOKAa3aTeIbHBIX
YpaBHEHUU

64

['papuueckue
METO/IbI pelIeHUs
IIOKAa3aTeIbHBIX
HEPABEHCTB

65

['papuueckue
METO/Ibl pelIeHUs
JorapupMHUECKU




X YpaBHEHUI

66

['paduueckue
METO/bI peIIeHUs
norapudmmuuecku
X HEPaBEHCTB

67

['paduueckue
MCTOJbI pCHICHUA
norapudmmuaecku
X HEPABEHCTB

68

['paduueckue
METO/bI peIIeHUs
NOKa3aTeIbHBIX U
norapuMuuecKu
X YpaBHEHUI

69

['papuueckue
METO/Ibl PEILICHUS
MOKa3aTeNbHbIX U
JorapupmMHUECKU
X YpaBHEHUI

70

['papuueckue
METO/Ibl PEILICHUS
HOKa3aTeIbHbIX U
JorapupMHUECKU
X HEPaBEHCTB

71

I'papuueckue
METO/IbI PEILICHUS
NOKa3aTeNbHbIX U
JorapupMHUECKU
X HEPaBEHCTB

72

KonTponbHas
pabora:
"HppanmoHanbHBeI
€, I0Ka3aTeIbHbIE
"
JorapuMUIecKu
€ HepaBeHCTBA"

73

KommekcHble
qupca.
Anrebpanyeckas
51
TPUTOHOMETPHUYEC




Kast opMbl
3arucu
KOMIUIEKCHOTO
qucia

74

Komnekcusie
YHCla.
Anrebpanyeckas
u
TPUTOHOMETPHUEC
Kast pOpMBI
3amnucH
KOMIIJIEKCHOTO
qrcia

75

Apudmernueckue
OIlEepaLUU C
KOMIUIEKCHBIMU
YyHUClIaMu

76

Apudmernueckue
OIlEepaLnu C
KOMIUIEKCHBIMU
YyHUClIaMu

77

N3o06paxenue
KOMITJIEKCHBIX
4HCell Ha
KOOPJMHATHOU
IJIOCKOCTH

78

N3o6paxenue
KOMIUIEKCHBIX
4HCell Ha
KOOPJAMHATHOU
IJIOCKOCTH

79

dopmyna
Myaspa. Kopau
N-O¥ CTEIEHU U3
KOMIUIEKCHOTO
qucia

80

dopmyna
Myaspa. Kopau
N-O¥ CTEIEHU U3
KOMIUIEKCHOTO
qucia




81

IIpumeHeHue
KOMIUTEKCHBIX
yucen A
peleHus
(bU3UYECKUX U
FEOMETPUUYECKUX
3a1a4

82

KonTponbHas
pabora:
"KomrnekcHblie
gucia"

83

HarypanbHbie u
EeJIbIE YUCIIa

84

HarypanbsHbie u
LEJIbIE YNCIIA

85

IIpumeHeHne
IIPU3HAKOB
JEIUMOCTH LIEIIBIX
quces

86

IIpumeHeHne
IIPU3HAKOB
JEIUMOCTH LIEIIBIX
qucenl

87

IIpumeHeHne
MIPU3HAKOB
JIETUMOCTH IEJIBIX
yucen: HOJI u
HOK

88

IIpumeHeHune
MIPU3HAKOB
JIETUMOCTH IIEJIBIX
yucen: HOJI u
HOK

89

IIpumeHeHne
IIPU3HAKOB
JIEITMMOCTH LIEJIBIX
YHUCEII: OCTaTKH
10 MOZYJIIO

90

IIpumeHeHune
IIPU3HAKOB
JIEITMMOCTH LIEJIBIX




YHCEeJI: OCTATKU
10 MOAYJIIO

91

IIpumeHeHune
MIPU3HAKOB
JICIIMMOCTH I[CIIBIX
YHCEJI: AITOPUTM
Esxnnna mis
peuieHus 3aj1a4 B
IEBIX YHCcIax

92

KonTponbhas
pabora: "Teopus
HEeNBIX yucen"

93

Cucrema u
COBOKYIIHOCTh
YPaBHEHUU.
PaBHOCHIBHBIE
CHCTEMBI B
CHCTEMBI-
CIIEACTBUS

94

Cucrema n
COBOKYIIHOCTh
YPaBHEHUM.
PaBHOCHIBHEBIE
CUCTEMBI B
CHCTEMBI-
CIIEACTBUS

95

OcHoBHbIE
METO/Ibl PEeIICHUs
CUCTEM U
COBOKYITHOCTEH
panuoHaIbHBIX
ypaBHEHUNU

96

OcHOBHBIE
METO/IbI PEIICHUS
CHUCTEM U
COBOKYITHOCTEHN
HPPALIMOHATIBHBIX
ypaBHEHUU

97

OCHOBHEBIE
METO/IbI PEIICHUS
CUCTEM U




COBOKYITHOCTEH
MOKa3aTeJIbHBIX
ypaBHEHU M

98

OcHoBHbIE
METO/Ibl PEIICHUS
CUCTEM U
COBOKYMHOCTEH
MOKa3aTeIbHBIX
ypaBHEHUH

99

OcHOBHbIE
METO/IbI peIIeHUs
CHCTEM U
COBOKYITHOCTEH
norapuMuuecKku
X YPaBHEHUI

100

OcHOBHbIE
METO/IbI PEIICHUS
CHUCTEM U
COBOKYITHOCTEH
norapumuaecku
X YPaBHEHUI

101

IIpumeHeHne
CUCTEM K
pEeLIEeHNU0
MaTEeMaTHYECKUX
3a/1a4 ¥ 3a/1a4 U3
pa3IMYHBIX
oOnacreil HayKu U
peanbHOU KU3HU,
MHTEpIIpeTalus
MTOJIyYEHHBIX
pe3yapTaToOB

102

IIpumeHeHune
CUCTEM K
PELICHUIO
MaTEeMaTUYECKUX
3a/1a4 v 3a7a4 U3
pa3IMYHBIX
o0nacTeil HayKH U
peanbHOU KU3HU,
MUHTEPIIPETALNA
MOJTyYEHHBIX




pe3yJIbTaTOB

103

IIpumeHeHue
HEPaBEHCTB K
pELIEHNUIO
MaTEeMaTHYECKHUX
3aJa4 U 3a7a4 u3
pa3IMYHbIX
obyacTelt HAyKu U
peaabHOU KU3HU,
UHTEpIIpeTalns
MOJTy9EeHHBIX
pE3yJIbTaTOB

104

KonTponbHas
pabora:
"Cucrtemsl
palMOHAJIbHBIX,
HPPALMOHATIBHBIX
MOKAa3aTeNbHbIX U
norapumuyuecku
X ypaBHeHUI"

105

PanuyonanbHnie
ypaBHEHUS C
napaMeTpamu

106

PanuyonanbHnie
HEpPABEHCTBA C
rapaMeTpamMmu

107

PanuyonanbHnie
CHCTEMEI C
rnapaMeTpamMmu

108

HppauroHanbHbie
yYpaBHEHUS,
HEPABEHCTBA C
rapameTpamu

109

HppanronanbHbie
CHUCTEMBI C
rapameTpamu

110

IToka3aTennHEIC
ypaBHEHUH,
HEpaBEHCTBA C
napamMeTpamMu

111

ITokasarenpHbie




CUCTEMBI C
napameTpamu

112

Jlorapudmuuecku
€ ypaBHEHUH,
HEPaBEHCTBA C
napaMeTpamu

113

Jlorapugmuuecku
€ CHUCTEMBI C
napameTpamu

114

Tpuronomerpuue
CKHE YPaBHEHHS C
napameTpamu

115

Tpuronomerpuue
CKHE€ HEPABEHCTBA
C mapameTpaMu

116

Tpuronomerpuue
CKHE CUCTEMBI C
napaMmerpamu

117

[Toctpoenune n
UCCJIEI0BAHNE
MaTeMaTUYECKUX
Mozeen
peaTbHBIX
CUTYyalHil C
ITOMOILIBIO
YPaBHEHHUH C
rapaMeTpamMmu

118

[TocTpoenue u
HCCJIeIOBaHUE
MaTEeMaTHYSCKHUX
Mozemen
peanbHbIX
CUTYyalUil C
ITOMOIIBIO CHCTEM
YpaBHEHUH ¢
rnapaMeTpamu

119

[Toctpoenue u
WCCJIeIOBAaHHE
MAaTEMATHYCCKUX
MoJienen
pearbHBIX




CUTYyaluil ¢
MOMOIIIbIO CUCTEM
ypaBHEHUH ¢
napameTpamu

KoHntposbHas
120 pabora: "3amauu ¢
napamerpamu’

IToBTOpEHME,
0000111eHNE,

121 | cucremaTu3anus
3HAHWIL:
"YpaBuenus"

IToBTOpEHME,
0000111eHHE,

122 cUucTEeMaTH3alus
3HAHUU:
"VpaBueHus"

[ToBTOpEHHE,
0000111eHHE,
CHCTeMaTH3alns
123 | 3HaHwmii:
"VpaBHeHHUS.
CucreMsl
ypaBHEHUI"

IToBTOpEHME,
o0oO1Ienue,

124 CUCTEMAaTH3AINAA
3HAHWM:
"HepaBenctpa"

IToBTOpEHME,
o0oO1Ienue,

125 | cucremaruzanus
3HAHUM:
"HepaBenctsa"

IToBTOpEHME,
o0o01Ienne,

126 | cucreMaTH3amus
3HAHUIL:
"HepaBenctsa"

197 [ToBTOpEHME,
o0o01Ienne,




CHCTEMAaTHU3alIHs
3HAHUM:

"IIpousBoHas 1
e€ npuMeHeHue"

128

IToBTOpEHME,
0000111eHHE,
CHCTEeMaTH3aIus
3HAHWIL:
"IIpousBoaHas 1
e€ npuMmeHeHue"

129

[ToBTOpEHME,
0000111eHHE,
CUCTEeMaTH3aIHs
3HaHMI:
"IIponsBoHas u
e€ npumeHeHue"

130

[ToBTOpEHHE,
00001IeHNE,
cHUCTEeMaTH3aIus
3HaHMI:
"NuTerpan u ero
npuMeHeHue"

131

[ToBTOpEHME,
o0oO1Ienue,
cHUCTEeMaTH3aIus
3HAHUM:
"OyHKIMN"

132

IToBTOpEHME,
o0o01Ienue,
cucTeMaTu3alus
3HAHUM:
"OyHKIMN"

133

[ToBTOpEHME,
000011IeHHE,
cucTeMaTu3alus
3HaHUIM:
"OyHkuun"

134

Hrorosas
KOHTPOJIbHAS
pabora

135

Hrorosas




KOHTPOJIbHAS
pabota

136

IToBTOpEHUE,
0000111eHNE,
CHCTEMAaTHU3allH
3HAHUMN

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

136

10







YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET






