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[NHOACHUTEJIbHAA 3AIINCKA

VYueOHbiii kKypc «Anredpa ¥ Hayajga MaTEMaTUYECKOTO aHAIU3a» SIBISETCA
OJIHUM U3 HamOoJiee 3HAYMMBIX B MPOTpaMMme cpeaHero ooliiero oOpa3oBaHUS,
MOCKOJIbKY, C OJHOW CTOPOHBI, OH 00€CIEeUMBAaET MHCTPYMEHTANbHYIO 0azy s
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUHBIX KYpPCOB, a C JPYrol CTOpOHBI, (hopMUpYET
JIOTUYECKOE M aOCTPAKTHOE MBIIIJIEHUE 00yYarouIuxcsi Ha YpOBHE, HEOOXOAUMOM
JUIs OCBOEHUSI UH(POPMATUKU, OOIIECTBO3ZHAHUS, UCTOPUH, CJIOBECHOCTU U JPYTUX
IUCIMIUIMH. B pamkax paHHOro y4yeOHOro Kypca oOydaromiMecs OBJIAJEBAIOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHON HayKd, KOTopas (QopMyiaupyeTr CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbl M Hayajdl MaTeMaTHYECKOTO aHajiu3a 3aKJaJbIBacT
OCHOBY [IJI1 YCIICITHOTO OBJIQJICHUs] 3aKoHaMu (PU3UKH, XUMUHU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TECHJICHIIMHN Pa3BUTHUSI SKOHOMHUKH M OOIIECTBEHHOM JKU3HH,
MO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX ITU(MPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIMOJB30BaTh WX IS JajdbHEHIIEro oOpa3oBaHHS W B
MOBCETHEBHOM KU3HHU. B TO ke BpeMs OBJIajicHUE aOCTPaKTHBIMH U JIOTUUECKHU
CTPOTUMH KOHCTPYKIUSIMU anreOpbl W MaTeMaTUYECKOrO aHaju3a pPa3BUBACT
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUSI C MOMOUIBI0O MHAYKIUU U PACCyKIaTh JAEAYKTUBHO, UCIIOIb30BATh
00001IeHe U KOHKpEeTH3allhio, abCcTparupoBaHUE U aHAIOTHIO, (OPMHPYET
KpEaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone m3yuenus ydeOHOro Kypca «Anrebpa M Hayaia MaTeMaTHYecKOTO
aHanu3a» oOydYaroniuecs MOJMy4YaloT HOBBIM OMNBIT PEIICHUS MPHUKIAAHBIX 3a/ad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MAaTEMAaTHUUYECKUX MOJENEH pealbHBbIX CHUTYaIUil,
UHTEpOpETAalMyd  MOJIYYEHHBIX  PEUIEHUWW,  3HAKOMATCA C  IpUMEpamu
MaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TPHUPOAE, HAYKE U HCKYCCTBE, C
BBIJAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.

Y4eOHbIli Kypc 00s1alaeT 3HAYMTEIbHBIM BOCIUTATEIBHBIM MOTECHIINAIIOM,
KOTOpBIN peanu3yeTcs Kak dYepe3 ydeOHbI wmaTepual, CHOCOOCTBYIOIINA
dbopMHUPOBaHUIO HAYYHOTO MHPOBO33PEHHS, TaK W dYepe3 crenupuky ydeOHOU
NESTENBbHOCTH, TpeOyIomed TPOJOKUTEIHHOM KOHIIGHTPAllMM  BHHUMAHWS,
CaMOCTOSITEJIbHOCTH, AKKypPaTHOCTM M  OTBETCTBEHHOCTH 3a MOJYyYECHHBIH
pe3yJibTar.

B ocHoBe wmerommku o0OyudeHusT anreOpe W HaydajgaM MaTeMaTHYeCKOTro
aHaJIM3a JISKUT JCSTEIHbHOCTHBIN MPUHIIAI O0yUYeHUS.

B crpykType ydeOHOTO Kypca «AnreOpa W Hadaga MaTEMaTHYECKOTO
aHaJM3a» BBIJCJICHBI CIEAYIONINE COAepKaTeIbHO-MeToAnYeckue auHuu: «Hucna
U BbruucieHus», «OyHkuuu u rpaduxny», «YpaBHEeHUsI U HepaBeHCTBay, «Hauana



MaTeMaTU4ecKkoro aHanusa», «MHoxkecTBa U JOruka». Bce OCHOBHbIE
COJIEpPKATEeIbHO-METO/INYECKUE JIMHUM H3Y4YaloTCd Ha MPOTSHKEHUM ABYX JIET
o0y4eHUs Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHusl, €CTECTBEHHO JOMOJHSS IPYT
Jpyra 1 MOCTENEHHO HACHIIIAsCh HOBBIMHU TeMaMu U pa3zjenamu. JJanHblil yueOHbII
KypC SIBISIETCS HMHTETPATHBHBIM, MOCKOJBKY OOBEIMHSET B cebe conepKaHHue
HECKOJIBKUX MAaTeMaTHYeCKHX IHUCLMIUIMH, TaKUX Kak aiaredpa, TPUTOHOMETpHS,
MaTeMaTUYeCKUid aHalau3, TEOPUsl MHOXKECTB, MaTeMaTHYeCKasl JIOTMKA U JIpyrue.
I[lo Mepe Toro kak oOOyyarIIMecs OBJIAJIEBAIOT BCE Oojiee IIUPOKUM
MaTEMaTUYECKUM  amlmapartoM, y HHX T[OCJIeNoBareabHO (QopMmupyercs H
COBEpIIEHCTBYETCS yMEHUE CTPOUTh MAaTEMaTUYECKyI0 MOJENb pealbHOU
CUTYalluH, MPUMEHATh 3HAHUS, MOJYYEHHbIE NPU U3YyUYEHUU YYeOHOro Kypca, JUis
PELICHHs] CaMOCTOSITENBHO CPOPMYIUPOBAHHON MaTeMaTHUYECKOM 3a7auu, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopepxarenbHo-MeToANYECKas: JIMHUA «Yucna ¥ BBIYMCICHUS» 3aBepIIacT
(dbopMHUpOBaHUE HABBIKOB MCIOJB30BAHUS JEHCTBUTEIBHBIX YMCEN, KOTOPOE OBLIO
HA4YaTo Ha YpOBHE OCHOBHOTO o0I1ero oopaszoBanus. Ha ypoBHe cpeanero oomiero
oOpa3zoBaHus o0co0oe BHHMMaHHE yaensercs (HOPMUPOBAHHUIO  HABBIKOB
pPAlMOHANIBHBIX BBIYMCIICHUM, BKJIIOYAIOMIMX B C€0S MCIOJB30BAHUE Pa3IUUYHBIX
dopM 3amucu yucia, YMEHHUE JieNaTh MPUKUIKY, BBITIOJHATH TPUOIUKEHHBIC
BBIUMCIICHUS, OLICHUBATh YHUCIIOBBIE BBIpAXKEHMsI, pabOTaTh C MaTeMaTHUYECKUMHU
KOHCTaHTaMHU. 3HaKoMble OOYYalOIIMMCS MHOXKECTBA HATypajbHBIX, IENbIX,
palMOHANIBHBIX U JEWCTBUTEIBHBIX  YHCEJN  JOMOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4Huceld. B  KaXIoM U3 OSTUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOICTBEHHBIE €My clenuduueckre 3aladyd W ONepaluu: JCJCHHE HaIEelo,
ONEpUPOBaHUE OCTAaTKAMM Ha MHOXKECTBE LIENBIX YHCEN, OCOOBbIE CBOWCTBA
paIMOHANIBHBIX U UPPAIMOHATIBHBIX YMCEN, apuMETUUECKUE Olepalnu, a TaKKe
U3BJICYCHUE KOPHSA HATypallbHOM CTENEHH Ha MHOXXECTBE KOMIUIEKCHBIX YHCET.
brnarogapss mocienoBaTeIbHOMY PACIIMPEHUI0 KpPyra HCIHOJIB3YEMBIX YHCENI U
3HAKOMCTBY C BO3MOXXHOCTSMHM HMX NPUMEHEHMS Ul PEIIEHUs PA3JIMYHBbIX 3a]a4
(GopmMupyeTcst IpeJCTaBIEHUE O €IWHCTBE MaTEeMaTUKH KaK HayKd U €€ poid B
MOCTPOEHUU MOJIENICH peajbHOro MHpa, IMIMPOKO HCHOJB3YIOTCS 0000IeHue u
KOHKpETHU3aLMSL.

JIuaus «YpaBHEHHMS M HEPABEHCTBA» PEAIM3YETCs] Ha IMPOTSIKEHUU BCETO
oOyueHus Ha YPOBHE CpEeAHEro o0Iero o0pa3oBaHUs, MOCKOJIBKY B KaXKIOM
pasznene IlporpamMmsl MpPEeAyCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3a1ad. B
pe3ynbrare OoOydaromiMecss OBJAACBAIOT PA3JIMYHBIMH METOJAMM  PEIICHHUS
palMOHANbHBIX, HUPPALMOHATBHBIX, MOKA3aTeNbHbIX, JOrapupMUUYECKUX U
TPUTOHOMETPUUYECKUX YpPAaBHEHMI, HEpPaBEHCTB M CHCTEM, a TaKXke 3ajad,
colepkalux napaMerpsl. IloydeHHbIE yMEHHMS IIHPOKO HCIONB3YIOTCS MpPH
UCCJIEI0BAaHNH (DYHKIMI C MMOMOILIBIO MPOU3BOJHOM, MPU PEIICHUN MPUKIIATHBIX



3a/1a4y ¥ 3a7la4 Ha HaXOXKJICHWE HaWOOJBIINX ¥ HAMMEHBIINX 3HAYCHUNA (PYHKITUH.
JlanHast comepikaTelbHas JTUHUS BKIIOYACT B ceOs Takke GOpMHUpPOBAHUE YMEHUN
BBITIONHATH  pacd€Thl 1o  (dopmynaMm, mnpeoOpa3oBaHUs  PalUOHATHHBIX,
UPPAMOHATBHBIX W TPUTOHOMETPHYCCKUX BBIPAKEHHHA, a TAKKE BBIPAKCHUMH,
collepKallluX CTEIeHW W JorapudMmbl. biaromaps W3ydYeHHIO aireOpamdecKoro
Marepuaiia  MPOMCXOAHWT  JaJbHEHIIee  pa3BUTHE  AITOPUTMHUYECKOTO U
a0CTPAaKTHOTO MBIIIICHUS O0yJaronuxcs, (GOpMUPYIOTCS HaBBIKH JISTyKTHBHBIX
pacCykJaeHu#d, pabOoTBl C  CHMBOJBHBIMH  (OpMaMu,  TPEICTaBICHUS
3aKOHOMEPHOCTEH W 3aBHCHMOCTEH B BHUJC PAaBEHCTB W HEPaBEHCTB. Anredpa
npeninaract d(PQGEKTHBHBIC HMHCTPYMEHTBI I PEIICHHWS TPAKTHYCCKUX |
€CTCCTBEHHO-HAYYHBIX 3aJ1a4, HATJISIHO JACMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
SI3bIKA HAYKH.

ConepxarenpHo-MeToANYeCKass JHHHS «DYHKIMM W TrpaduKku» TECHO
NeperieTaeTcss ¢ APYTMMH JIMHUSIMH y4eOHOTO Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICIIC 33J1a€T MOCJICA0BATEeILHOCTh U3yUCHUs MaTepralia. M3ydeHne CTeIeHHOM,
MOKa3aTeIbHOM, JTIOrapu(PMUIECKON U TPUTOHOMETPUUYCCKUX (DYHKIIMH, X CBOWCTB
U rpadyKOB, UCIOJb30BaHUEC (PYHKIUH JJIs PEIICHHS 3ajJad U3 APYTUX YICOHBIX
NIPEeIMETOB U PEalbHON YKU3HHM TECHO CBS3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C pEHIeHHWeM YypaBHEHUI U HepaBeHCTB. [Ipu sTom OojbIIOe BHHUMaHHUE
ynensiercss GOPMUPOBAHUIO YMEHHUS BbIpakaTb (POpMylIlaMH 3aBUCHUMOCTU MEXKIY
pa3sTUYHBIMUA BEMYMHAMH, HCCIENOBAaTh TMOJIyYeHHbIE (YHKIHUHU, CTPOUTH HUX
rpaduku. MaTtepuan 3Tol comepKaTelIbHON JIMHUK HalleJIeH Ha Pa3BUTUE YMEHH
U HaBBIKOB, TIIO3BOJISIONIUX BBIPAXATh 3aBUCHUMOCTH MEXAY BEIMYMHAMHU B
pasnmuuHoN dopMme: aHATUTHYECKOM, rpaduyeckoil u cioBecHoW. Ero miyuenwe
CIIOCOOCTBYET Pa3BUTHIO QITOPUTMUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxxarenpHas nuHuS «Havanma maTeMaTH4YeCKOrO aHaiu3a MO3BOJSET
CYIIECTBEHHO PACUIUPHUTh KPYT KaK MaTeMaTHYEeCKUX, TaK U MPHUKIAIHBIX 3a/ad,
JOCTYIHBIX OOYYarommmMmcsi, TaK KaK y HHUX TOSIBISIETCS BO3MOXHOCTH CTPOHTH
rpa@uky  CIOXHBIX (DYHKIHHA, OMpeneisTh WX HauOONbIINE W HAWMEHBIIUE
3HAUEHWA, BBIYUCIATH IUIOMAAN (GUTYp U OOBEMBI TeN, HAXOIUTh CKOPOCTH U
yCKOpeHHsl TporieccoB. JlaHHas cojepikareiapbHash JMHUS OTKPHIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHUS MAaTEMaTHYECKUX MOJIeJIel peaJbHBIX CHTYaIuH,
MO3BOJISIET HAXOJIWUTh HAWIy4YIlee peIieHHe B MPUKIAAHBIX, B TOM YHCIE
COIMAIIEHO-DKOHOMHYECKHX, 3a/1adaX. 3HAKOMCTBO C OCHOBAMH MaT€MaTHYECKOTO
aHanM3a CIOCOOCTBYET pAa3BUTHUIO aOCTPAKTHOTO, (HOPMATBHO-TOTHYECKOTO U
KPEaTUBHOTO MBITIUICHHS, (POPMHUPOBAHUIO YMEHHI PACIIO3HABATH MPOSBICHUS
3aKOHOB MAaTeMaTHKHA B HAayKe, TEXHHKE W UCKyccTBe. OOydarommuecs: y3HAIOT O
BBITAIOIINXCS pe3yiIbTaTaX, MOJYYCHHBIX B XOJIC PA3BUTHS MAaTEMATHKU KaK HAyKH,
1 00 X aBTOpax.



ConepxaTtenbHO-MeTOAMYECKas TUHUS «MHOXECTBa U JIOTHKA» BKJIIOYAET B
cedsi  DJIEMEHThl  TEOPUM  MHOXKECTB U MAaTEeMaTUYECKOW  JIOTHUKH.
TeopeTUKOMHOXKECTBEHHBIE TPEACTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJIBHOM
MaTeMaTUKU U TMpeJlararoT HauboJjiee YHUBEPCAIbHBIN SI3bIK, 0OBEIUHSIONINN BCE
pasziesibl MaTeMaTUKU U €€ IPUIIOKEHUM, OHU CBSI3BIBAIOT Pa3HbIE MATEMATUUECKUE
JUCHUIUIMHBL W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTh OOYyYaromemycsi TMOHUMATh TEOPETHUKO-MHOXKECTBEHHBIN  S3BIK
COBPEMEHHON MaTEeMaTHKU W UCIOJIB30BATh €0 JAJS BBIPAKECHHUS CBOUX MBbICIEH.
JlpyruM BaKHBIM TPU3HAKOM MaTEMaTUKH KaK HAyKd CIeAyeT MPU3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHUN U CJEJOBaHUE OMNpPEACIEHHBIM
npaBujaM  TOCTPOEHUS  JOKa3aTeJbCTB.  3HAKOMCTBO  C  DJIEMEHTaMU
MaTeMaTHYE€CKON JIOTMKA CIIOCOOCTBYET pa3BUTHUIO JIOTUYECKOTO MBIIUICHUS
00y4Jaromuxcs, MO3BOJISET UM CTPOUTH CBOM PACCYKICHUS HA OCHOBE JIOTUUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUSI.

B yueOHOM Kkypce «Asrebpa ¥ Hadalla MaTEMaTHUYECKOTO aHan3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOTO MOJICTUPOBAHUSA, KOTOPHIC MPHU3BAHBI
criocoOCTBOBaTh (POPMUPOBAHHMIO HABBIKOB ITOCTPOCHHUS MOJEICH pealbHbIX
CUTyallui, WCCIEIOBAHMUS ATUX MOJICJIC C TIOMOIIBIO ammapara aireOpsl |
MaTE€MAaTHYECKOTO aHAJIN3a, HHTEPIPETAUU IOJYYEHHBIX pe3yJbTaToB. Takwue
3a/1aHUs BIUIETEHBI B KXKIBIM U3 Pa3JIeNIOB MPOrPAMMBI, ITIOCKOJIBKY BECh MaTepHall
y4e0HOro Kypca HIMPOKO HCIOJb3YeTCs JUIsl pelleHus MpUKIaaHbiX 3amad. [Ipum
pEIICHUH  peallbHbIX  NPAKTUYECKUX  3a7ad  oOydaromudecs  Pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHHUE HAaXOJWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh  aHAJIOTHIO, 0000ImaTh W KOHKPETH3UPOBAThH  IpoOJeMy.
HestenbHOCTh 1O (OPMUPOBAHHMIO HABBIKOB pEIICHUS MPUKIAAHBIX 3a/1a4
OpraHu3yeTcs B MPOIIecCe U3yUEHHUs BCeX TeM Yy4eOHOro Kypca «Anredpa u Hayasa
MaTE€MaTHYECKOTO aHAIN3a.

Ha wu3ydenme ydeOHOTO Kypca «Anrebpa W Hayaia MaTeMaTUYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B Heneno), B 11

kiacce — 136 yacosB (4 4yaca B HEZENIO).
COLEPXAHUE OBYUYEHHMA

10 KJIIACC

Yucna v BBIYUCICHUS

Parmonanpabie uncna. OOBIKHOBEHHBIE M JECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHbIe mepuoandeckue npodu. llpuMenenne apoOelt W TPOIEHTOB IS
peLICHUs IPUKIAJHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIICH 3HAHUN U PEATbHOM KU3HHU.



JleucTBuTenbHble uyMcna. PanuoHanbHBIE U HMPPALMOHAIBHBIE YMCIIA.
ApudmeTnyeckre  omnepanuu ¢ JCHUCTBUTENIBHBIMM  4YucliaMH.  Moayib
JNEUCTBUTEIILHOTO YUCia U ero cBoicTBa. [IpuOnmkEHHbIE BHIYMCICHUS, TTpaBUia
OKpYTJICHUS, IPUKUJIKA U OLIEHKA pE3ybTaTa BEIYUCICHUI.

Crenenb C 1elIpIM MoKazaTeileM. buHoMm Hprotona. Hcmonn3oBaHue
noaxoseld (opMbl 3aITUCH TCHCTBUTEIBHBIX YHUCEI JIJI PEIICHUS MPAKTUIECKUX
3a7a4 U MPEJCTABICHUS TaHHbIX.

ApudmeTrnyeckuil KOpeHb HaTypaJbHOM CTENEHU U €ro CBOMCTBA.

CreneHb € pallMOHAJbHBIM TOKa3aTelieM U €€ CBOWMCTBA, CTENEHb C
JIEHCTBUTEIIBHBIM ITOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa morapudma. JlecsITUUHBIE W HATypalbHBIC
Jorapugpmsl.

CuHyC, KOCMHYC, TAHI€HC, KOTAaHI€HC YHMCJIOBOTO apryMeHTa. ApPKCHUHYC,
APKKOCHUHYC U apKTAHT€HC YMCIIOBOI'O apryMEHTA.

VYpaBHEHUS U HEPABEHCTBA

ToxmecTBa M TOXIECTBEHHBIE TMpeoOpa3oBaHMs. YpPaBHEHUE, KOPCHb
ypaBHeHUsA. PaBHOCHJIbHBIE ypaBHEHUSI W ypaBHEHUsA-CIeACTBUS. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METOJIBI PEIICHUS LEJIBIX U APOOHO-PAIMOHAIBHBIX YPAaBHCHUN U
HEPABECHCTB. MHOrO4YJIEHbl OT OJIHOM NEepEeMEHHOMW. JlelieHne MHOrowieHa Ha
MHOTOYJIEH ¢ octatkoM. Teopema be3dy. MHoOrousessl C  LEJIBIMU
koadunmenramu. Teopema Buera.

[IpeobpazoBaHus YUCITOBBIX BRIPAKEHUH, COACPIKAIIUX CTEIICHH M KOPHH.

HppanuonanbHbie YpaBHEHHUS. OCHOBHEIC METO/IbI pelIeHus
UppaLMOHAIIBHBIX YPABHCHUH.

ITokazaTenbHble ypaBHEeHHS. OCHOBHBIE METOJbI PEIICHUS MOKa3aTEIbHBIX
ypaBHEHUH.

[IpeoGpazoBanre BEIPAKEHUI, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue ypaBHEHHUS. OcHOBHBIE METO]IbI peIICHHUS
norapuMUYECKUX YPaBHEHH.
OcHOBHbIE TPUTOHOMETPUUYECKHUE dbopMyIbL. [IpeobpazoBanue

TPUTOHOMETPUUECKHUX BBIPAXKEHUN. PellieHre TpPUroHoOMETpUYECKUX YPABHEHUN.

Pemenne cucrtem IHMHEWHBIX ypaBHEHUMWA. Marpuna CUCTEMBbl JIMHEHHBIX
ypaBHeHHi. Onpenenurens MaTpUlbl 2X2, €ro TreoOMETPUYECKHM CMBICT U
CBOWCTBA, BBIUYHUCIICHUE €T0 3HAUYECHUS, IPUMEHEHUE ONPEACIUTEIN U1 PELICHUS
CHUCTEMBbI JIMHEMHBIX YypaBHEHWU. PemieHne mNpuKIagHbIX 3a4a4 C I[MOMOIIBIO
CHUCTEMBbl JIMHEMHBIX ypaBHeHuW. MccnegoBaHne MOCTPOCHHOM MOJENH €
MOMOIIBIO MaTPUIL U ONPEJICIIUTENCH.



[TocTpoeHne maTeMaTHYECKUX MOJEIEH PEATbHOW CHUTYyalMHd C ITOMOIIBIO
YpaBHEHUNM U HEpaBEHCTB. [IprMeHeHHEe ypaBHEHUN UM HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3aJad M3 Pa3IM4YHbIX OOJacTeil Hayku W peajbHOU
KU3ZHU.

OyHKIMHU U rpaduKu

OyHKIMA, cnocoObl 3ananug (yHkuud. B3aumHO o00paTHble (QyHKIUU.
Komnozunus ¢yukuuit. I'padux ¢dyHkumu. DineMeHTapHble NpeoOpa3oBaHUs
rpadukoB ¢ yHKIHMA.

O6nactp ompeneneHuss U MHOXKECTBO 3HaueHUN ¢yHkuuu. Hymu QyHkium.
[IpomexyTku 3HaKomocTosiHcTBa. UETHbIe U HeuéTHbie ¢yHKIMU. [lepuoanueckue
byakuun. IIpoMexxyTku MOHOTOHHOCTH (YHKIMU. MaKCUMyMbl U MHHUMYMBI
¢ynkuuu. Haubonpiee 1 HauMeHbllee 3HaYCHHsI PYHKIIUU Ha TIPOMEKYTKE.

Jluneiinas, KBajpaTU4Hass W JIpOOHO-TUHENHAass (DYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAaHNE U TOCTPOCHHUE UX IPaUKOB.

CrenenHas (QyHKIMS ¢ HaTypaJbHBIM M ILI€JIbIM Moka3aTteneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-0il CTeneHHW Kak (QYHKIUU OOpaTHOM
CTEIEHHU C HATYpaJbHbIM MTOKA3aTEIIEM.

[lokazarenbHass u norapupmMuueckas (PyHKIIMH, UX CBOMCTBA M TpaduKU.
Hcnonb3oBanue rpaduxoB GyHKIUN TSl PEeIICHUsS YpaBHEHUH.

TpuroHomerpuyeckass OKpPYKHOCTb, ONPEAECICHUE TPUTOHOMETPUUECKUX
(YHKIIUN YHCIIOBOTO apryMEHTa.

QYHKIHOHAJIBHBIE 3aBUCUMOCTH B PEATIBHBIX MPOLECCAX U SBJICHUSIX.
I'paduku pealbHBIX 3aBUCUMOCTEH.

Hauana matemarnueckoro aHainsa

ITocnemoBaTeabHOCTH, CIIOCOOBI 3aJaHUs IIOCJIELOBATEILHOCTEH. MeTon
MaTeMaTH4eCKON WHIYKIIHH. MoHOTOHHBIE u OTpaHUYECHHBIE
NOCJIEIOBATENILHOCTH. VICTOpHST BO3ZHUKHOBEHUS MAaTEMAaTUYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

ApudmeTtnueckass U reoMeTpruueckasi mporpeccuu. beckoneuno yOwiBaromas
reomeTpuyeckas nporpeccus. Cymma O€CKOHEYHO YOBIBAIOIIEH IeOMEeTpUUYECcKOil
nporpeccuu. JINHENHBIA U SKCIIOHEHIIUAIBHBIN pocT. Yucno €. @opmyina CI0KHBIX
MpOLEHTOB. Vcronp30BaHME MOpPOrpeccuu Uil pELUICHUs pPeajbHbIX —3a]ad
MPUKJIAAHOTO XapakTepa.

HenpepsiBHble (QyHKIIMM W WX CBoOMcTBAa. TOYKM pa3pbiBa. ACHMIITOTHI
rpadukoB ¢ynkiui. CBoicTBa (YHKIHMI HENPEPHIBHBIX Ha OTpe3ke. MeTon
VHTEPBAJIOB [JIsl PELICHUS HEPABEHCTB. l[IprmMeHeHue CBOMCTB HEMPEPBIBHBIX
byHKIUH 111 pereHust 3a1ad.

[lepBas u BTOpas nmpousBoaHbIe PyHKIUH. OnpeneneHrue, TeOMETPUUECKUN 1
(bu3MYeCKUil CMBICI MPOU3BOIHON. Y paBHEHUE KacaTeabHOM K rpaduKky (PyHKIIMH.



IIpousBoaHbIe ANIEMEHTAPHBIX  (YHKLHUH. IIponsBoaHas CYMMBI,
MPOU3BEICHUS, YACTHOTO U KOMITO3UIIUU ()YHKIIHA.

MHokecTBa U JIOTHKA

MHOXkeCTBO, Omepanud HaJ MHOXECTBAMH M HX CBOWCTBA. Jlmarpammsl
Oiinepa—Benna. IIpumeHeHHME TEOPETUKO-MHOKECTBEHHOI'O — ammapara s
OIMCAHUS PEANbHBIX IIPOLECCOB W SBICHUW, NPU PELUICHWH 3a4a4d U3 APYTUX
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MAaTeMaTHYECKOro OOBEKTa, CIEICTBUE,
JI0Ka3aTeNIbCTBO, PABHOCUJIbHBIE YPABHEHMUS.

11 KITACC

Uucna v BEIYUCIEHUS

Harypanbabie u nensie uncna. [I[puMeHeHne MPU3HAKOB JEIUMOCTH LEJIbIX
gyuces, HauOospmmii obOumi nenurens (manee — HOJl) u HammeHnbinee oOiee
kpaTtHoe (naiee — HOK), ocraTtkoB nmo mozaymto, anroputma EBknnaa ass pemieHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommuiekcHbie uymcma. AnreOpawdeckas W TpUTOHOMeETpuueckas (HopMbl
3aMCH KOMIUIEKCHOTO 4YHcia. ApudMeTHdeckue onepandu ¢ KOMIUIEKCHBIMU
yuciiaMu. M300pakeHre KOMIUIEKCHBIX YHCEN Ha KOOPIWHATHOM TUIOCKOCTH.
®opmysia MyaBpa. KopHu n-oi CTeneHu M3 KOMIUIEKCHOTO uwucia. [Ipumenenue
KOMIUIEKCHBIX YUCEIN JIJISl pelIeHns] PU3NYECKUX U T€OMETPUUECKHUX 3a/1ay.

YpaBHEHHUs 1 HEPABEHCTBA

Cucrtema ¥ COBOKYNHOCTh YpPaBHEHHMH M HEPABEHCTB. PaBHOCWIbHBIC
CUCTEMBI U CUCTEMBI-CIIEICTBUSI. PABHOCHIIbHBIE HEPABEHCTRA.

OT60op  KOpHEW  TPUTOHOMETPHUYECKUX  ypPaBHEHHMH C  TOMOIIBIO
TPUTOHOMETPUUYECKOUN OKPYKHOCTHU. Pellienne TpuroHoMeTpuyecKuX HEPaBEHCTB.

OcHOBHBIE METOABI PEHICHHS TIOKAa3aTeIbHBIX M  JIOTapu(PMUUIECKUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METOABI PEIICHUSI CUCTEM U COBOKYIHOCTEW palMOHAJIbHBIX,
HPpALMOHATBHBIX, TTOKA3aTEIBHBIX U JOTAPU(PMUYECKUX YPAaBHEHHUIA.

VYpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMETPaMH.

[IpumeHeHne  ypaBHEHUW, CHCTEM W  HEPABEHCTB K  PEUICHHIO
MaTeMaTH4eCKUX 3ajlad M 3aJad M3 pPa3IU4HbIX O0JacTeld HAayKu M peajbHOM
KU3HU, THTEPHPETAIUS [TOJTYyUYEHHBIX PE3yIbTaTOB.

OyHKIUU U TpaPuku

I'papuk kommozuumun Qynkumii. ['eomeTpuyeckue o00pa3bl ypaBHEHUU U
HEPABEHCTB HA KOOPJIMHATHOM IIOCKOCTH.



Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'padprueckne Meronbl penieHUs ypaBHEHUHM M HepaBeHCTB. ['paduueckue
METO/bl PELLICHHUS 3a/1a4 C TapaMeTpaMH.

Ucnonw3oBanue rpadukoB (QYHKIUNA ST HUCCIENOBAHUS TPOLECCOB U
3aBUCUMOCTEH, KOTOPbIE BO3HUKAIOT IMPHU PEIICHUH 3aJad U3 JIPYTrUX Y4eOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana matemarndeckoro anaimsa

[IpumMeHeHne nMpou3BOAHON K MCCIENOBaHUIO (DYHKIMA HA MOHOTOHHOCThH U
sKcTpeMyMbl.  Haxokaenue  HamOOJbIIEr0O W HAUMMEHBIIEro  3HAaYeHUM
HENPEpPbIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHne TPOU3BOAHOM JUISI HAXOXKJICHMS HAWIY4dlIEro peuieHus B
OPUKIAOHBIX 3a/Jadax, [JIsl OINpEAETeHUss CKOPOCTHM W YCKOpPEHHs Ipolecca,
3aJ1aHHOTO (hOPMYJION UK TpaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TmiepBoOOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHkiuil. [IpaBuiia HaxoXIeHUs TepBOOOPa3HBIX.

NHuterpai. I'eomeTpuyecKkuil CMbIC MHTETpalia. BelunciieHue onpeneséHHoro
uHTerpana no ¢popmyie Hetorona-JleitOuuia.

[Ipumenenue wuHTErpana sl HaXOXKICHUS IUIOMIANeH IJOCKUX GUryp u
00BEMOB r€OMETPUUECKUX TEJI.

[Ipumepsbr pemenuit  auddepeHIuanbHbpIX  ypaBHEHUH. MaTeMaTuueckoe
MOJICJIMPOBAaHUE pEaJbHBIX IPOLECCOB C MNOMOMIbIO AU(epeHInaTbHbIX
yYpaBHEHUM.

INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHSA VYUYEBHOI'O KYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIN YPOBEHbB) HA YPOBHE CPEJIHEI'O OBIILET'O
OBPA3OBAHUIA

JIMHHOCTHLIE PE3VJIbTATDBI

1) rpak1TaHCKOTO BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MOZHUIIMU 00YYAIOIIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  WIEHa  POCCHMCKOTO  OOIIEeCTBa,  MPEACTABICHHE O
MaTeMaTUYECKUX OCHOBaxX (YHKIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHH,
MpoLeyp TPaKJAHCKOTO 00mecTBa (BBIOOPHI, OMPOCHI W JIPYroe), yMEHHE
B3aMMOJICUCTBOBaTh C COLMAJbHBIMU MHCTUTYTAMH B COOTBETCTBUU C HUX
GYHKIUSIMA 1 Ha3HAYCHHUEM;

2) TaTPUOTHYECKOTO BOCIIUTAHUS:

c(hopMHUPOBAHHOCTh POCCHUUCKON T'PaKTaHCKOW HMICHTUYHOCTH, YBAXKEHHS K
MPOILJIOMY U HACTOSIILEMY POCCUMCKOM MaTeMaTHKH, LIEHHOCTHOE OTHOUIIEHUE K



JOCTUKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MAaTEMAaTUYECKOW ILIKOJIBbI,
WCIOJIb30BaHUE OATHUX JIOCTHKEHHUM B JIPYTMX HayKax, TEXHOJIOTHAX, cdepax
AKOHOMUKH;

3) AyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUS:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCHUUCKOr0 Hapojaa, cPOpMHUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUA, STUYECKOTO TMOBEICHUS, CBA3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTH)KEHUWA HAyKM U JIESITEIbHOCTBIO YUYEHOrO, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOWUUBOTO OYIYIIIETO;

4) 5CTETHYECKOTO BOCITUTAHUS:

ACTETUYECKOE OTHOLICHUE K MHPY, BKIIOYasg OSCTETUKY MATEMAaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1ay, PEIICHUM, PacCyXICHUIN, BOCTIPUUMYUBOCTD
K MaTEeMaTUYeCKUM acleKTaM pPa3u4YHbIX BHUJOB MCKYCCTBA; S5) (PU3UYECKOTO
BOCIIUTAHUS:

chOpMUPOBAHHOCTh yMEHUS TPUMEHSTh MaTeMaTUYeCKHUe 3HAHUS B
WHTEpECcax 3I0POBOro U 0€30mMacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBBIO (3I0pOBOE MUTaHUE, COATIAHCHUPOBAHHBIM PEXKUM 3aHATUM U
OTIIbIXa, peryispHas (u3znyeckass akTUBHOCTH), (DU3UYECKOE COBEPIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/]0POBUTEIBHOM JAEATEIHLHOCTHIO;

6) TPyAOBOI'O BOCIIUTAHUSA:

TOTOBHOCTh K TPYyAY, OCO3HAaHHE IEHHOCTH TPYIOJIOOUs, HHTEpEC K
paznuyHbIM  cpepam  MPodeCcCUOHANBHOW  NIEATETbHOCTH,  CBSI3aHHBIM  C
MaTEMaTUKON M €€ NPUIIOKEHUSMH, yYMEHHE COBEpIIAThb OCO3HAHHBIM BHIOOD
Oynymeid mpodeccu H peanu3oBbIBATh COOCTBEHHBIE >KM3HEHHBIC IUJIAHBI,
TOTOBHOCTH M CIIOCOOHOCTP K  MaTreMaTHYeCKOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0 HAa TMPOTSHDKEHUH BCEW KU3HU, TOTOBHOCTh K AaKTUBHOMY
y4acTHIO B PEUICHUU MPAKTUYCCKHX 3a/la4 MaTeMaTHYCCKOW HANpPaBICHHOCTH; 7)
AKOJIOTUYECKOTO BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh  DKOJIOTHUECKOW  KYJIbTYpbl, TIOHUMAaHHE BIIASHHUS
COLMAIIBHO-3KOHOMHMYECKUX IMPOLIECCOB HA COCTOSHUE NMPUPOJHOM M COLMAIBHOU
Cpellbl, OCO3HAHUE TI00ATBHOTO XapaKTepa IKOJIOTHIECKUX MPOOIeM, OPUECHTAIIUS
HA TpPUMEHEHHE MaTeMaTHYeCKUX 3HAHWM I pelieHus 3amaad B 00JacTu
OKpPYXXalWIEH Cpeapl, IUIAHUPOBAHUE NOCTYNKOB M OLEHKM HMX BO3MOYKHBIX
MOCJEACTBUI JJIsl OKPYKAIOLIEH Cpeibl; 8) IEHHOCTU HAYyYHOTO MTO3HAHMUSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAaykKh U  OOIIECTBEHHONW  MPAaKTUKH, MOHHUMAaHUE
MaTeMaTUYeCKO Hayku Kak c(hepbl YeIOBEYECKOW eATeTbHOCTH, JTAloOB €&
pa3sBUTUS W 3HAYMMOCTU JUISI PAa3BUTUS LUBUIM3ALWH, OBJAJCHUE S3BIKOM
MAaTEMAaTHKA W MAaTeMaTUYE€CKOW KYJIbTYpOW Kak CpEICTBOM IMO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISATH NPOECKTHYID W HCCIENOBATEIbCKYIO AEATEIbHOCTD
VHJIMBUYaJbHO U B TPYIIIIE.



METAIIPEAMETHBIE PE3VJIbTATDI

[To3HaBaTenbHbIE YHUBEpCANIbHBIC yueOHbIe AeiicTBUs bazoBbie

JIOTUYECKUE JEUCTBHUS:

BBISIBJISITh M XapAaKTEPHU30BATh CYIIECTBEHHBIC TPU3HAKU MATEMaTUUECKUX
OOBEKTOB, TIOHATUH, OTHOILICHUM MEKITY MOHSATUAMH, (HOPMYJIHUPOBATH
ompeiesieHUs TIOHSATUH, yCTaHABIMBAThH CYIIIECTBEHHBIN MPU3HAK KIacCU(UKAIIHH,
OCHOBAHUS JIJIs 0000IIICHHS U CPAaBHEHMSI, KpUTEPHUH IIPOBOJIMMOTO aHAIN3a;
BOCIIPUHUMATh,  (POpMyIUpOBaTH U peoOpa3oBBIBATh CYXKICHUS:
yTBEPAUTEIbHBIE U OTPULIATEIIbHBIC, €IMHUYHbIC, YACTHBIC U 00IIIUE, YCIOBHBIC,

BBISIBJISITh MAaTEMATUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEYUS B

dakTax, TaHHBIX, HAOIIOJACHUAX U YTBEPKACHUAX, IPEAJIaraTh KpUTEPUH JJIS

BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTUBOPEUUH; JE€IaTh BHIBOIBI C
MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, T1EAYKTUBHBIX U
WHJYKTUBHBIX YMO3aKJIIOUCHUW, YMO3aKJIIOUEHUW 1O aHAJIOTUH; TPOBOIUTH
CaMOCTOSITEILHO JI0KAa3aTeIbCTBA MATEeMAaTUUYECKUX YTBEPXKACHUHN (NIpsSMbIE U OT
OPOTUBHOTO),  BBICTpauMBaThb  apryMEHTAlMI0, [PUBOJWTH  HPUMEPHl U
KOHTPIpUMEpPBI, 00OCHOBBIBATH COOCTBEHHBIE CYXKJIEHHUS U BBIBOJBI, BHIOMpATH
croco0 penieHus yuyeOHOU 3ajauM (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHMS,
BbIOMpaTh Haubosiee TMOAXOASAIIMA C YYETOM CaMOCTOSITENIBHO BBIJEICHHBIX
KPUTEPUEB).

ba3oBrle nccienoBaTeIbCKUe IEUCTBU:

UCIIOJIB30BAaTh BOMPOCHI KAK HMCCIEAOBATEIbCKUI HHCTPYMEHT IO3HAHMS,
dbopMmynupoBaTh  BONPOCH,  (QUKCHpYIOIIHE  NPOTHUBOPEUHME,  IPOOJIEMY,
yCTaHABIMBATh MCKOMOE W JaHHOE, (OpPMHUPOBATH THUIOTE3Yy, apryMEHTHUPOBATh
CBOIO TMO3UIMI0, MHEHHE, MPOBOJUTh CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIN
AKCHEPUMEHT, UCCIEOBAHUE MO YCTAHOBJIEHUIO OCOOEHHOCTEW MaTEMaTUYECKOTO
o0OBeKTa, SBICHUS, MPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH,
SBJIICHUSMH, TIPOIIECCAMHU; CaMOCTOSITENIbHO (OPMYIUPOBATh OOOOIIECHUS U
BBIBOJIBI 10 PE3yJIbTaTaM MPOBEIEHHOTO HAOIIOACHUS, UCCIEIOBAHMS, OIICHUBATD
JIOCTOBEPHOCTh ~ TOJYYEHHBIX  pe3yJbTaTOB, BBIBOJOB W  00OOIICHMIA;
MIPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE MPOILIECCA, & TAKKE BbIIBUTATh
MPEIIOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCJIOBUSX.

PaGota ¢ uadopmanueii:

BBISBIIATH AeUITUTHI UH(POpPMAIUHY, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETA Ha
BONIPOC W JUIS pelIeHUs 3aj]a4dd; BBIOMpaTh HWHPOPMANHMIO U3 HCTOYHHKOB
Pa3IMYHBIX THUIIOB, AHAJIU3UPOBATH, CUCTEMATU3UPOBATh M HWHTEPHPETUPOBATH



MH(OPMAIMIO Pa3IMYHBIX BHJIOB M (OPM NpPEACTaBICHUS; CTPYKTYpUPOBATh
HMH(pOpMaIIO, TPEICTABIATh €€ B Pa3IMYHBIX OopMax,
WUTIOCTPUPOBATh TpadUuecKy;

OLICHUBATh HaJEKHOCTh uH(popManuu o CaMOCTOSITEIBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMmyHuKaTuBHBIE YHUBEpCaAIbHbIE yueOHble neicTBUsa OO1IeHue:

BOCIPUHUMATh U (POPMYIHPOBATH CYKIEHHUS B COOTBETCTBUU C YCIOBUSIMH U
HeJsIMU  OOLIEHUS, SICHO, TOYHO, I'PaMOTHO BbIpaXaThb CBOIO TOYKY 3pEHHUS B
YCTHBIX M NMUCBMEHHBIX TEKCTAX, aBaTh MOSACHEHUS MO XOAY PELICHUS 3aJayu,
KOMMEHTUPOBATh MOJYYEHHBIN PE3yNbTaT; B XO/€ OOCYKJIEHUS 3aaBaTh BOIPOCHI
[0 CYHIIECTBY OOCY>KIaeMO#l TeMbl, MPOOJIEMBbl, periaeMoil 3aJadu, BbICKA3bIBATh
UJEW, HAICJICHHbIE HA TOMCK pELICHUS, COIMOCTaBIATh CBOM CYXKACHUS C
CYXKIEHUSIMU JIPYTUX YYACTHUKOB AHayora, oOHapy>KMBaTh pa3iMuuie U CXOACTBO
NO3UIUH, B KOPPEKTHOU (hopme (OopMyIHpOBaTh Pa3HOTIACHUS, CBOM BO3PAKEHMUS;
OPEACTAaBIATh PE3YNbTaThl PEUIEHUSA 3alaud, HKCIEPUMEHTA, MCCIEI0BAHMS,
IPOEKTa, CaMOCTOATENbHO BBHIOMpaTh (opMar BBICTYIUICHUS C YYETOM 3ajay
Npe3eHTAIMN 1 0COOCHHOCTEN ayITUTOPHH.

PerynsatuBHbIe yHUBEpCAIbHBIC yUeOHBIE J1EHCTBUS

Camoopranuzanusi:

COCTaBIIAThH IJIaH, AJITOPUTM PEIICHHS 3a7a4M, BHIOUPATH CIIOCO0 PEIICHUS C
y4€TOM UMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C Y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTPOJIb, YMOIIMOHATIbHBIN HHTEIJICKT:

BJQJI€Th  HABBIKAMHM  [IO3HABATENbHOM  PEQIIEKCUU  KaK  OCO3HAHUS
COBEPIIAEMBIX JCHCTBUI U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YyJIbTATOB, BIAACTh
crocobaMu CaMOTIPOBEPKU, CAMOKOHTPOJS Tpollecca W pe3ysbTaTa pPeIeHUS
MaTeMaTU4eCKOM 3aJaud; NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTb
IIpU PEUICHUU 3aJa4d, BHOCUTh KOPPEKTUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX
OOCTOSITENBCTB, JAHHBIX, HAWJICHHBIX ONIMOOK, BBISBICHHBIX TPYIHOCTEH;
OLICHUBAaTh COOTBETCTBUE pE3yJbTaTa LEIU U YCIOBUSAM, OOBSICHATH NPUUYUHBI
TOCTIKEHUST WIIA HEAOCTHKEHUSI Pe3yIbTaTOB JCATEIHHOCTH, HAXOJUTH OIINOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIMBITY.

CoBMmecTHas IeITENIbHOCTD:

NOHUMAaTh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHANBUIYAIbHOU
paboThl TpU pemIeHHH Y4YeOHBIX 3ajad, NPUHUMATHh IIeJb COBMECTHOMN
NEATEeNbHOCTH, IUIAHUPOBATh OPraHU3allii0 COBMECTHOW pabOThl, pacrpeieisTh
BUJIbI pabOT, JOrOBapuBaThCA, OOCYXKIaTb MPOLECC W pPe3yiabTaT pabdoTHI,



000011aTh MHEHMSI HECKOJbKMX JIIOJIeH; y4acTBOBaTh B TPYNIOBBIX (opMax
paboTel (0OCY)XaeHusl, 0OMEH MHEHHI, «MO3TOBBIE IITYPMbI» U UHBIE), BBIIOIHITh
CBOIO 4YacTh pabOTbl M KOOPJAMHHUPOBATH CBOM JEHCTBUS C JIPYrUMHU YJI€HaAMU
KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHSM,
c(hOpMyIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBHS.

ITPEAMETHBIE PE3VYJIBTATDI

K xonmy o6yuenus B 10 kjacce oOydYarouuicss MOJYYUT CIETYIONINE
peAMETHBIE PEe3ybTaThl MO OTIEIbHBIM TeMaM pabodeil mporpamMMbl y4eOHOTO
Kypca «Anredpa v Hayajga MaTeMaTHUYECKOTO aHaJIU3a:

Uucna v BRIYUCIICHUSA:

CBOOOJIHO OIEPUPOBATH TMOHATUSIMU: PAIMOHAIBHOE YHUCJIO, OECKOHEUHas
nepuoanydecKas JpoOb, TPOIECHTHI, HPPAIMUOHATBLHOE YHCJIO, MHOXECTBa
pallMOHANBHBIX W JCHCTBUTEIBHBIX YMCEN, MOAYJb JCHCTBUTEIBLHOIO 4YHCIA;
IPUMEHATH APOOU U TIPOILICHTHI JJIs1 PEIICHUS MMPUKIIAIHBIX 3a/1a4 U3
pPa3IMUHBIX OTpaciie 3HAHWK W peajbHOW J>XU3HU, MPUMEHSATH MPUOIMKEHHBIC

BBIYHCIICHUS, IPABUIIA OKPYTJICHHS], IPUKUIKY U
OLICHKY PE3yJbTaTa BBIYMCIICHU;

CBOOOJTHO OMEPUPOBATH TMOHSATHUEM: CTEMEHb C IEJIbIM TOKa3aTeseM,
UCIIOJIb30BaTh MOAXOASAIIYI0 (POPMY 3aMKUCH ACHCTBUTEIBHBIX YUCEN ISl PEIICHHUS
NPAaKTUYECKUX 3aJad M MPEJCTaBIEHUs JIaHHBIX; CBOOOJHO ONEpPUPOBATh
MOHATHEM: apU(PMETUUCCKUN KOPEHb HATypaJIbHON
CTETNIeHH; CBOOOJIHO OIEPUPOBATH TOHATHEM: CTENEHb C pPallMOHAIBHBIM

nmokasaresieM; CBOOOJAHO ONEPUPOBATH MOHATUAMH: Jiorapudm dmcna,

NECATUYHBIE U
HaTypaibHbIE JIOrapu(mbl; CBOOOIHO ONMEPUPOBATH MOHATUSMH: CUHYC, KOCHHYC,

TaHI'€HC, KOTaHI€HC
YUCJIOBOI'O apryMEHTa; ONEPUPOBATH IMOHATUAMHU: apPKCUHYC, AapKKOCUHYC H

APKTAHT€HC YMCIIOBOTO
apryMeHTa.

YpaBHEHHUS 1 HEPABEHCTBA:

CBOOOTHO OTIEPUPOBATH MOHATUSMHU: TOXKIECTBO, ypaBHCHHUE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPAaBHECHUS U YPABHECHUS-CJIECACTBUS, PABHOCUJIbHBIC HEPABEHCTBA;

NPUMEHATH PA3JIUYHbIE METO/IbI PEIICHUSI PAlMOHAIBHBIX U IPOOHO-
pallMOHANBHBIX YpPaBHEHUM, NPUMEHATh METOJ HWHTEPBAJIOB JUISI PEIICHUSA
HEPaBEHCTB; CBOOOJAHO OMEPHPOBATH TMOHSATUSMU: MHOTOWIEH OT OJIHOM
MEPEMEHHOM, MHOTOWIEH ¢ UeAbIMU KO3h(PUIIMEHTaMH, KOPHU MHOTOYJICHA,
MPUMEHATH AEJIEHUE MHOIOYJICHA HAa MHOTOWIEH C OCTaTKoM, TeopeMy besy u



Teopemy BueTa nns pemienus 3anad; cBOOOIHO ONEPUPOBATh MOHATUAMHU: CHCTEMA
JUHEHHBIX YypaBHCHHWM, MaTpHIla, ONPEACIUTENh MATPUILI 2 X 2 W €ero
TE€OMETPUYECKUI CMBICI, HCIONIB30BaTh CBOMCTBA ompeaenuTens 2 X 2 aus
BBIYHCIICHUS €T0 3HAYCHUS, MPUMEHATH OIPEACIUTEIN IS PEHICHUS CHCTEMBI
JUHEHHBIX YpaBHCHUH, MOJICTUPOBATh PEAbHBIC CUTYAI[MH C TTOMOIILI0 CHCTEMBI
JUHEHHBIX YpaBHEHUM, UCCIICIOBATH MIOCTPOCHHBIE MOJIEIH C TIOMOIIBIO MaTPHIl U
ompenenuTeNnell, HWHTEPIPETUPOBATh MOJYYCHHBIH pe3yJbTaT, HCIOIb30BaTh
CBOICTBA ACHCTBUI C KOPHAMHU JJisl TpeoOpa30BaHus

BBIPQKEHUI; BBIMOJIHATH NPEOOpPa30BaHUs YHUCIIOBBIX BBIPAXKCHUH, COIEPIKAIIUX

CTETICHHU C
palMOHANTBHBIM TIOKa3aTelNeM;

UCTIOJIh30BaTh CBOIiCTBa JorapuMoB TUTST npeoOpazoBaHUs
Jorapu(MUYECKUX  BBIPOKCHUW;,  CBOOOJHO  ONEPHPOBATH  MOHATHAMHU:
UppalMoOHAIbHBIC, TTOKA3aTeJbHBIC U JIOTapU(PMUICCKUE YPAaBHCHUS, HAXOAUTh UX
peIlleHUs] C TMOMOIIBI0 PABHOCHIIBHBIX TEPEXOJ0B WM OCYIIECTBISS MPOBEPKY
KOpHEW;

IPUMEHSTH OCHOBHBIC TPUTOHOMETPUYECKHUE (POPMYJIBI JIJIs TpeoOpa3oBaHus
TPUTOHOMETPUYCCKUX  BBIPAKEHUN, CBOOOJHO  ONEPHPOBATH  IOHSATHEM:
TPUTOHOMETPUYECKOE YypaBHEHHME, MPUMEHATh Heo0Xoaumbie (HOpPMyYIbl s
pEIIeHUs] OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX YPABHEHMI; MOJIETUPOBATH
peaNbHbIE CUTYyallud Ha S3bIKE anreOphl, COCTABIATH BBIPAKECHHS, YpaBHEHUS,
HEpPAaBEHCTBA [0 YCIOBUIO 3aJaud, HCCIEI0OBaTh TIOCTPOCHHBIE MOJEIN C
UCIIOJIb30BaHKUEM armapara aareophl.

OyHKINUK U TpaduKu:

CBOOOJIHO ONEPUPOBATHh MOHATHIAMU: (QYHKIUSA, CIIOCOOBI 3aaHus (HYHKIIHH,
B3aUMHO OOpaTHBICe (QYHKIUHM, KOMIO3HUIMSA (YyHKIUNA, rpaduk GYHKIUH,
BBITIOJIHSITh DJIEMEHTapHbIE TMpeoOpa3zoBaHus TpadukoB (YHKIUN; CBOOOJTHO
OTIEpUPOBATH MOHATUSIMH: 00JIACTh ONPECICHUS] 1 MHOKECTBO
3HaueHWW GYHKIHUU, HYyIU (YHKIAUA, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA; CBOOOIHO
OTEepUPOBATh TIOHATHSAMU: UYETHBIE W HEYETHBIE (YHKIHMH, TEPUOJTHYCCKHE
(GYHKIIMU, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIIMH, MAaKCHMyMbl U MHUHHUMYMBI
dbyHKIIMK, HauOoJblliee W HaWMEHbIIee 3HadueHne (QYHKIMUA Ha TPOMEKYTKE;
CBOOOJTHO OMEPHUPOBATh TOHATUSIMH: CTETICHHAs (YHKIUS C HATYPaIbHBIM W
[eJapIM TIOKa3zareneM, rpaduK CTENeHHOW (YHKIMU C HATypaldbHBIM U IIEIBIM
nokaszartesneM, rpauk KOpHS N-oi CTENEeHM Kak (PyHKIHU OOpaTHOM CTENEeHH C
HaTypaJbHBIM TI0Ka3aTeJIeM; OIIEPUPOBATH MOHITHIMU: JTUHEHHAS, KBaApaTUIHAS U
JTpOOHO-TTUHEHAS
(GYHKITUH, BBITIONHATH 3JIEMEHTAPHOE WCCIIEIOBAHNE W TIOCTPOCHHE WX TpadHKoB;
CBOOOHO OMEPHPOBATH TMOHATUSMHU: TOKa3aTeNbHAS W  JorapupMHUUYECKas
GyHKIMM, UX CBOWCTBA M TpaduKHU, UCHOJIB30BATH UX TpadUKU ISl pEUICHUS



ypaBHEHHI; CBOOOJHO  ONEPUPOBATH  TMOHSTUSAMU:  TPUTOHOMETpUUECKAs
OKPYHOCTb,

ONpENEeNICHUEe  TPUTOHOMETPUUECKUX  (PYHKIHMM  YUCIOBOTO  apryMEHTa;
WCIIOIb30BaTh Tpaduku (YHKIIUN JJIs1 UCCIIEIOBAHMS MIPOIIECCOB U 3aBUCUMOCTEM
MpU pEelieHUWH 3ajad W3 JAPYrux Y4eOHBIX MPEeIMETOB M pealbHON IKU3HH,
BbIpakaTh (HOPMYyJIaMU 3aBUCUMOCTH MEXIY BEJIMUYNHAMU;

Hauana maTemaTnueckoro anaiausa:

CBOOOJIHO OIEpPUPOBATh MOHATHAMU: apuPMeThueckas U TreoMeTpuyeckas
nporpeccus, 0eCKOHEYHO yOBIBarollasi reoMeTpuuecKasi porpeccus, JUHEHHBIN U
AKCTIOHCHITMATBHBIN POCT, (hOpMya CIOXKHBIX MPOIEHTOB, UMETh MPEJICTABICHUE
O KOHCTAaHTE; MCIOJb30BaTh MPOTPECCUM ISl PEUICHUS] pealbHbIX 3ajad
MPUKIATHOTO
xapakTepa;

CBOOOJIHO OTEPHUPOBATH MOHATUSIMU: TIOCIICIOBATEIIBHOCTD, CIIOCOOBI 3a/IaHUs
MOCJIEIOBATEIbHOCTE, MOHOTOHHBIE U OrPAaHUYEHHBIE MOCJIEA0BATEIbHOCTH,
MOHMMAaTh OCHOBBI 3apOXKJICHUS MAaTEMAaTHMYECKOrO aHajiuM3a Kak aHalin3a
OECKOHEUHO MaJIbIX; CBOOOTHO ONEPUPOBAThH MOHITUSIMHU: HEMIPEPHIBHBIE (PYHKITNH,
TOYKHU
paspbiBa Tpaduka (PyHKIMHU, acUMNTOTHI rpaduka QGYyHKIHH; CBOOOIHO

OIepUpOBaTh MOHATHEM: (PYHKIIMS, HETIPEPHIBHAS HA OTPE3KE,

IPUMEHSITh CBOWCTBA HEMPEPHIBHBIX (YHKIMHA JUIsl pEelIeHHs 3aaad; CBOOOIHO

ONEPHUPOBATH MOHATUSAMU: TIEPBAst U BTOPasi IPOU3BOJHBIE
dyHKIIMU, KacaTtenbHas K rpa@uky (QYHKIMH; BBIUUCISATH MPOU3BOIAHBIE CYMMBI,

IIPOU3BEJICHMS], YACTHOTO U KOMIIO3ULIUU
IBYyX (QYHKIUW, 3HATh MPOU3BOAHBIC DJIEMEHTApPHBIX (DYHKIIMI; HCMOJIB30BAThH

TCOMETPUYCCKUN U (PU3MUESCKUN CMBICIT TPOU3BOTHON IS
peuieHus 3aaad.

MHoKecTBa U JIOTHKA:

CBOOOJHO  OMEpUpOBaTh  MOHATHUSMHU: MHOXKECTBO, OINEpaluu  Haj
MHOECTBAMU; HCIO0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJisi OIUCaAHUS

peaIbHBIX
MPOLIECCOB U SIBJICHWH, TPHW PEIICHWU 3a7a4 W3 JIPYruX Y4eOHBIX MPEIMETOB;

CBOOOTHO OMIEPUPOBATH MOHATUSIMU: ONIPEICTICHNE, TEOpEMa, YpaBHCHHE-
CJIeICTBUE, CBOMCTBO MAaTeMaTH4YECKOr0 00OBEKTA, TOKA3aTEIbCTBO, PABHOCUIIbHBIC
yYpaBHEHHUS U1 HEPABEHCTBA.

K xonmy obOydenmss B 11 kiacce oOydaromuics TMOMYYUT CIETYIONTUE
MpEAMETHBIE PE3YIbTaThl MO OTAEJIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYE€CKOTO aHAJIN3ay:

Uucna v BRIYUCIICHUSA:



CBOOOJHO ONEPUPOBATH MOHATHSAMHU: HATypajJbHOE M LEJOE YHUCIIO,
MHO>KECTBA HATYpaJbHBIX M LIEJBIX YUCEN, HUCIOJNb30BaTh MPU3HAKU JIEITUMOCTH
uensix yucen, HOJl u HOK HatypanpHBIX 4ncen Al peleHus 3a1ad, TPUMEHATh
anroput™M EBKkiuaa; cBOOOAHO ONEpUpOBaTh MOHATHUEM OCTAaTKa MO MOJIYIIO,
3aMKChIBATh
HaTypaJbHbIE YUCIA B PAa3JIMYHBIX MO3UIUOHHBIX CUCTEMAX CUUCIIECHHS; CBOOOIHO
ONEpUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHCJIO MU MHOECTBO KOMILIEKCHBIX
qucell, MPEACTaBlIsATh  KOMIUIEKCHBIE  4YHclia B aiaredpanyeckod  u
TPUTOHOMETPUYECKON (OopMe, BBIMOJIHATH apU(PMETUUYECKUE OINEepaluyd ¢ HUMU U
MU300paXkaTh HA KOOPAUHATHOM MIOCKOCTH.

VYpaBHEeHUS U HEPABEHCTBA!

CBOOOJTHO ONEPUPOBATH MOHATUSMU: HPPALMOHAIBHBIC, IMOKa3aTelbHbIE U
JorapuMUYECKUe HEpPaBEHCTBA, HAXOJUTh MX PEIIEHUS C  T[OMOIIbIO
PaBHOCWIBbHBIX TEPEXO0JIOB; OCYIIECTBIATh OTOOp KOpPHEH TMpU pelIeHUuu
TPUTOHOMETPUYECKOTO  ypaBHEHMs;  CBOOOJHO  ONEPUPOBATH  MOHITHEM
TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHITh HEOOXOAUMBbIe (OPMYIBI JUIs
pElICHHs] OCHOBHBIX THUIOB TPUTOHOMETPUYECKHX HEPABEHCTB; CBOOOIHO
ONEpUPOBATH TMOHATUAMH: CHCTEMa U COBOKYMHOCTh YPaBHEHUW U HEPABEHCTB,
PaBHOCWIBHBIE CHCTEMBI U CHCTEMBI-CIIEIICTBHSI, HAXOAUTh PEIICHUS CUCTEMBI U
COBOKYITHOCTEH  palMOHAIBHBIX,  HUPPALMOHAIBHBIX,  IIOKa3aTEIbHBIX U
Jgorapu()MUUYECKUX YPaBHEHUN U HEPABEHCTB;

pemars palyoOHAJIbHBIE, VUppaloOHaIbHBIE, IIOKa3aTeJIbHBIE,
gorapuMUUeCKUe W TPUTOHOMETPUYECKHE YpaBHEHHS U  HEPaBEHCTBA,
coJepKallie MOJYJIM M NapaMeTpbl; NPUMEHATh TIpadUyecKue METOIbl IS
pELICHNs YPaBHEHUI U HEPABEHCTB, a
TaKKe 3a7ad C IapaMeTpaMH; MOJEIMPOBAaTh PEAIbHBIE CUTyallMM Ha SA3BIKE
aynreOppl, COCTaBIATh BBIPAKEHUS, YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBbI IO
YCIIOBHIO 3a/1aud, MCCIEN0BaTh IIOCTPOEHHBIE MOJEIN C HCIOJIb30BAaHUEM
anmapaTa anreOpbl, MHTEPIPETUPOBATH NOJYYEHHBINA PE3yJIbTaT.

OyHKIMYU U TpaduKu:

CTpOUTH TpapuKK KOMITO3UIINU (DYHKITHI C TTOMOIIIBIO AJIEMEHTAPHOTO
UCCJIEIOBAHMS M CBOWCTB KOMIIO3ULIMU JBYX (DYHKUIMH; CTPOUTH T€OMETPUUYECKUE
o0Opa3pl ypaBHEHM M HEpPAaBEHCTB Ha KOOPAWHATHOW IIJIOCKOCTH; CBOOOJHO
OTNIEpPUPOBATh MOHATUSAMU: TPapUKH TPUTOHOMETPUUECKUX
(GyHKIMIT; TPUMEHATh QYHKIIUH 711 MOJEIMPOBAHUS U UCCIIEIOBAHMS PEAIbHBIX
IIPOLIECCOB.

Hayayia MaTeMaTHyecKkoro aHaiausa:

MCITI0JIB30BaTh POU3BOJIHYIO JIJIsl UCCIIEI0BAaHUS (DYHKIIMM HA MOHOTOHHOCTD



U OSKCTPEMYMbI; HAXOAWTh HAWOOJbIIEe W HAUMEHbIIEE 3HAYEHUs (QYHKIUU

HENPEPHIBHOMN Ha
OTpE3KE;

UICIIOJIBb30BaTh IPOU3BOAHYIO JUI HAXOXKACHUS HAWIIY4ILIEro pELICHUS B
IPUKJIAAHbIX, B TOM UHCJIE COLMAJIBbHO-DKOHOMMYECKMX, 3ajayax, Il
ONIpENENCHUs] CKOPOCTHM M YCKOPEHHs IIpoliecca, 3aJaHHOro (opmysod WiH
rpadukom;

CBOOOJHO  ONEpPUPOBATh MOHATUSAMU: TMEpBOOOpa3Has, OINpeAesIEHHbIN
UHTErpaji, HaXOAUTh MEePBOOOpA3HbIE BJIEMEHTApHbIX (YHKUUMNA W BBIYUCIATH
uHTerpan no gopmyne HororoHa-JIeiiOHMIIAa; HAXOAUTD IJIOIIATU TUIOCKUX (QUTYD
1 00BEMBI TEJ C MOMOIIBIO UHTETpaia; UMETh MPEACTaBICHHUE O MaTEMAaTUYECKOM
MOJEIIMPOBAHUY Ha IpUMeEpe
cocTaBiieHUs TudPepeHIInaIbHbIX YPAaBHEHUI; pelliaTh MPUKIAIHbIE 3a/1a4d, B TOM

YUCJIE COLMAIIBHO-DKOHOMUYECKOIO U
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3a.



TEMATHUYECKOE INTAHNPOBAHUE

10 KJTIACC
KosmmuecTBo yacos ONEeKTPOHHBIE
No (uudpoBsbie)
i HanmeHoBaHue pa3/ienoB ¥ TEM MPOrpPaMMbl
/o pasit porp KontposbHbie [MpakTHueckue 00pazoBaTebHbIC
Bcero eCVDCEI
paboThI paboThI pecyp
MHO0%€eCTBO NEUCTBUTEIBHBIX YHCEIL.
MHorounensl. PanimoHaneHbele ypaBHEHUS U
1 HepaBeHCTBa. CHCTEMBI JINHENMHBIX YPaBHEHHUU 24 1 5
5 Oyukuu u rpaduku. CreneHHas QyHKIUS C 15 1 5
L[eIBIM TTOKa3aTeNneM
3 ApubmMeTnuecknii KOpeHb N-0if CTEIIEeHHU. 15 1 5
HppanunonanbHble ypaBHEHUS
A [TokazarenpHas ¢pynkuus. [lokasarenpHbie 10 1 5
ypaBHEHUS
c Jlorapudmudeckas GyHKITUS. 18 1 )
Jlorapudmuueckue ypaBHEHUS
5 TpuronomeTpuyeckue BbIpAKECHUS U 2 1 )
ypaBHEHUS
7 IlocnenoBarenbHOCTH U IPOTPECCUU 10 1 2
8 HenpepsiBuble pyHkimun. [IponsBoanas 20 1 3




[ToBTOpeHue, 06001IeHNE, CHCTEMATU3AIIHS

9 3HAHWH 5) 2 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 21
11 KJIACC
KosmmuecTBo yacos ONeKTpOHHBIE
No (mudpoBsIe)
i HaumeHnoBaHue pazziesnoB U TeM MPOrpaMMbl Beero KoHTposIbHbIE TTpakTHYeCKHe 0BpazOBATEBHBIE
paboTsl paboThI pecypchl
UccnenoBanue GyHKIUN ¢ TOMOTIBIO
1 MPOU3BOJHOM 22 1
2 [TepBooOpa3zHas u UHTETpaT 12 1
I'paduku TpuroHOMETPUYECKUX (PYHKITUH.
3 Tpuronomerpruyeckue HepaBeHCTBA 14 1
UppanmonansHele, MoKa3aTelbHbIe u
4 norapupmMuUecKre HepaBeHCTBA 24 1
5 KommuiekcHbie uncna 10 1
6 HarypanbHble u nensie yncna 10 1
Cucrembl parMoHaNbHBIX, UPPAUOHATBHBIX
7 MOKa3aTeIbHBIX U JorapuPMUIecKux 12 1
YpaBHEHUH
8 3agauu ¢ napaMeTpamu 16 1




[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS
3HAHUM

16

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10







I[TIOYPOYHOE INTAHNPOBAHUE

10 KJIACC
KosmmuecTBo yacos ONEeKTPOHHBIE
No Jlata uuppoBble
Tem K
I/ cMa ypoka KonTponbHbie IIpakTnueckue M3ydeHHs 00pa3oBaTebHbIC
Bcero
paboThI padoThI peCypChl
! [[MHOkeCTBO, Omepaluy HajJ, MHOXECTBAMHU !
U UX CBOMCTBA
2 Juarpammer Ditepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
ammapara Jjisl peleHus 3a1a49
Pammmonansusie ynciaa. OOBIKHOBEHHBIE U
4 JECSTUYHBIC IPOOU, TIPOIICHTHI, OECKOHEYHBIC 1
MepUOANIECKUE APOOH
Panumonansable uncia. OOLIKHOBEHHEIE U
5 JECSATUYHBIC IPOOU, TTPOIICHTHI, OECKOHEYHBIC 1 1
MePUOANYECKHIE TPOOH
5 [IpumeHnenne npoOGeli W TPOIEHTOB IS !
penieHus MPUKIAAHBIX 33124
; [IpumeHnenne JnpoOeli W  TPOIECHTOB IS 1 1
penieHus MPUKIAAHBIX 33124
8 JlericTBUTENbHBIEC YUCIIA. PallnoHaIbHEIE 1 N

HppalluOHAJIbHBIC YU CJIa




Apudmernueckue omnepamuun
JNCUCTBUTEILHBIMH YUCITAMU

10

Monynbe AECTBUTEIBHOTO YHCIIA U €r0
CBOMCTBA

11

[TpubmmxE€HHBIC BEIYUCIICHUS, TTPABUIIA
OKpYTJICHHS, TPUKUIKA U OLICHKA PE3yJIbTaTa
BBIUMCIIEHUN

12

OCHOBHEBIE MCTOABI pPEIICHUA TCIbIX H
IpOOHO-palIMOHATIFHBIX YPABHEHUH U
HEPABEHCTB

13

OcCHOBHBIC METOABI pEIICHHUS IENBIX |
JIPOOHO-PALIMOHANBHBIX YPaBHEHUHN U
HEPaBEHCTB

14

OcCHOBHBIE METOABI pEHIeHUs UENbIX U
JIPOOHO-PALIMOHANBHBIX YPaBHEHUHN U
HEPaBEHCTB

15

MHOrouieHsl OT OJHON HEPEMEHHOM.
Jlenenne MHOTOYICHA HA MHOTOYJICH C
ocratkoM. Teopema besy

16

MHorousieHs! ¢ HeIbIMi KO3 ULneHTaMu.
Teopema Buera

17

Pemenue cucreM TMHEWHBIX ypaBHEHUI

18

Pemenue cucreM JIMHENHBIX ypaBHEHUI




19

Martpuna cucTeMbl JIMHEWHBIX YPABHEHUN.
Omnpenenurens MaTpuLbl 2X2, ero
r€OMETPUYECKUI CMBICII U CBOMCTBA;
BBIYMCIICHUE €0 3HAYECHUS

20

Ornpenenurens MaTPUIBI 2X2, €ro
F€OMETPUYECKHUI CMBICIT U CBOMCTBA;
BBIYMCIICHUE €T0 3HAYECHUS

21

[IpumeHnenne omnpenenurens s pelICHUs
CUCTEMBI JINHEWHBIX YPABHEHUI

22

Pemrenne npukimagHpIX 3a/1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

23

Pemenne npukiaaHbIxX 3aa4 ¢ TOMOUIBIO
CHUCTEMBI JINHEHHBIX YpaBHCHUHN

24

KontponpHas pabota: "PanuoHanabHbIC
ypaBHEHHUS U HepaBeHCTBA. CucCTeMBI
JIMHEHHBIX YpaBHEHUN"

25

OyHKIHUSA, CIIOCOObI 3aaHus (QYHKIIUH.
B3aumuo oOpatHbie GpyHKIMKH. Kommo3umus

byHKIMI

26

I'paduk pyHkMu. JnemMeHTapHbIC
npeoOpa3oBaHus rpa@uKOB PYHKIUN

27

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HayeHui ¢pyHkiun. Hymu pyHKimm.
IIpoMexxyTKH 3HAaK MOCTOSTHCTBA




U&rHple 1 HEYETHBIE (PYHKIINU.

28 [epuoanyeckue ¢pynkuuu. I[IpomMexyTku
MOHOTOHHOCTH (PYHKIIHH
MakcuMyMbl ¥ MUHUMYMBI (QYHKITUH.

29 Haubonbiee v HauMeHbIIee 3HAUYCHUE
(GYHKIMHU Ha TPOMEXKYTKE

30 JIuneliHas, KBaApaTU4YHas U
NpoOHOMMHEHHAs QyHKIUU

a1 DneMeHTapHOEe UCCIIeI0BaHUE U TOCTPOCHHE
rpadukoB 3TuX QyHKIUH

) DneMeHTapHOe UCCieI0BaHUE U MOCTPOCHHE

3 rpadukoB 3TuX QyHKIUH

33 CrereHsn ¢ 1enbIM IToKasareneM. buanom
Herorona
Crenensb C 1esbIM NIOKa3zareneM. buaom

34
HeroTona
CreneHHas GyHKLUS C HATYpaJIbHBIM U

35 LenbpIM nokazareneMm. E€ cBoiicTBa u
rpaduk

36 Kontponsnas pabora: "Crenennas
¢byukuus. E€ cBoiictBa u rpaduk"

37 ApupmeTnueckuii KOpeHb HaTypajJbHOU

CTEIICHU U €r0 CBOMCTBA




ApupmeTnueckuii KOpeHb HaTypajJbHOU

38 CTEIIEHU U €ro CBOMCTBA
[IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHIA,

39 COZIepKAIIUX CTEIIEHU U KOPHU
[IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHIA,

40 COJIepKaIIUX CTEIIEHU U KOPHU

1 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUIH,
COJIepKaIIUX CTEIIEHU U KOPHU
Hppaunonansusie ypaBHeHHs. OCHOBHBIE

42 METO/IbI pEIeHHs] UPPALUOHATIBHBIX
YpaBHEHUU
HppaunonansHsle ypaBHeHHs. OCHOBHBIE

43 METO/Ibl PELIEHUS UPPALUOHATBHBIX
ypaBHEHU U
Hppannonanbaeie ypaBHeHUA. OCHOBHBIE

44 METO/Ibl pELICHUS UPPALIMOHATIBHBIX
ypaBHEHUH

45 PaBHOCWIIBHBIE TTEPEXO/IBI B PEIICHUN
HMppaLMOHAJIBHBIX YPABHEHUN
PaBHOCHIIBHBIE mEpexonbl B pPELICHUU

46 HMppaLMOHAJIBHBIX YPABHEHUN

47 PaBHOCUIIBHBIE TIEpEXOpl B pEIICHUU

UppalMOHAIbHBIX YpPaBHEHHH




PaBHOCWIIBHBIE IEpEeXOabl B pELIECHUU

48 HppalMOHAJIbHBIX YPABHEHUM
CaoiicTBa 1 rpaduk KOpHS N-0if CTENEeHH

49 Kak (QyHKOMH OOpaTHOM CTENeHH C
HaTypaJIbHbIM IOKa3aTesieM
CpoiicTBa U rpaguk KOpHS N-OH CTENeHU

50 Kak (QyHKUMM OOpaTHOH CTENeHH C
HaTypaJIbHbIM MOKa3aTesieM
KonTponsnas pabora: "CsoiicTBa u rpaduk

51 KOpH# N-o¥ creneHu. MppanuonaibHbIe
ypaBHeHUs"

52 CreneHb C pallMoOHaIbHBIM MTOKAa3aTesieM U €€
CBOMCTBa

53 Crenens ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBa

E4 Crenens ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBA

5E [TokazarenpHas QyHKIIMA, €€ CBOWCTBA U
rpadguk

56 Hcnonw3oBanue rpaduxa QyHKIMM Ui
pelIeHNs ypaBHEHUN

57 Hcnons3oBanune rpaduxka QyHKIMM Ui

pelLIeHNs ypaBHEHUI




[Toka3zarenbHblie ypaBHeHUs. OCHOBHbBIE

58 METO/Ibl PELICHHUS TIOKA3aTEeIbHBIX 1
YpaBHEHUU
[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE

59 METO/IbI PEIICHHUS TIOKA3aTeIbHBIX 1
YpaBHEHUU
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

60 METO/IbI PEIICHHUS TIOKa3aTeIbHBIX 1
YpaBHEHUU

1 Kontponbnas pabora: "[lokazarenpHas !

6 ¢yuknus. [lokazaTenbHble ypaBHeHUS"

62 Jlorapudm gucna. CoiicTa norapugpma 1

63 Jlorapudwm uncna. CoiicTBa Jorapupma 1

64 Jlorapudwm uncna. CoiicTBa Jorapupma 1

65 JlecsaTHYHBIC W HATYpATbHBIE JTOTAPU(MBI 1

66 JlecsaTHYHBIC M HATYpATbHBIE JJOTAPU(MBI 1
[IpeoOpa3oBanue BEIpaKEHUH, CoAepKAIIUX

67 sorapudmel 1

o [IpeoOpa3oBanue BEIpaKEHUH, COAEPIKAIINX 1
Jorapudmel

- Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U 1
rpaduk

20 [IpeoOpazoBaHue BhIpayKEHU, COAEPIKALINX 1

sorapumsl




Jlorapudmuueckast pyHKIHs, €€ CBOHCTBA U

1 rpadux
29 Hcnonw3oBanue rpaduka GyHKOUU 0TS
peuieHus ypaBHEHUI
3 Wcnonb3oBanue rpaduka GyHKOUM A5
peuieHust ypaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE
74 METO/1bl pelIeHHs] Jorapu(PMUUECcCKuX
YpaBHEHUH
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE
75 METO/IbI pelIeHUs] JorapuPpMUIecKux
YpaBHEHUU
Jlorapudmuaeckue ypaBHeHusl. OCHOBHBIC
76 METO/IbI pelIeHHs] JorapupMUIecKux
YpaBHEHUU
PaBHOCWIIBHBIE mEpexonbl B pPELIEHUU
" Jorapu(pMUUECKUX ypaBHEHUI
-8 PaBHOCWIIBHBIE mEpexonbl B pELIEHUU
JIorapu(pMUYECKUX ypaBHEHHIMA
Kontponbaas pabota: "Jlorapudmuaeckas
& ¢byuknus. Jlorapudmudeckue ypaBuenus"
CuHyc, KOCHHYC, TAHT€HC U KOTaHT€HC
80 b b

YHUCJIOBOTO apryMmecHTa




CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC

81 YHCIIOBOTO apryMeHTa 1

8 ApKCUHYC, apKKOCHHYC M apKTaHTEHC 1
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC M apKTaHTEHC 1
YHCIIOBOTO apryMeHTa
TpuronomeTpuyeckas OKpY>KHOCTb,

84 OTIpeieIeHue TPUTOHOMETPHYECKIX 1
(YHKIHMI 4HUCIOBOrO apryMeHTa
TpuroHomeTpHuyeckas OKpPY>KHOCTb,

85 OTIpe/ieIeHue TPUTOHOMETPHUYECKIX 1
(yHKIIMI YUCIOBOTrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJITBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIIBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIIBI 1

N [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIpAKCHUHN

. [IpeoOpazoBaHme TPUTOHOMETPHUECKUX 1
BBIPAKCHUHN

92 [IpeoOpazoBaHme TPUTOHOMETPUUECKUX 1
BBIpAXKCHUIN

03 [IpeoOpazoBaHme TPUTOHOMETPUUECKUX 1

BBIpaXKCHUI




94 Pewrenne TpUroHOMETPUYECKUX YPABHEHUI 1
95 Pemrenne TpuroHOMETpUYECKUX YPaBHEHUN 1
96 Pemnienne TpUrOHOMETPHYECKUX ypaBHEHUH 1
97 Pemrenne TpuroHOMETpUYECKUX YPABHEHUI 1
98 Pemienne TpUrOHOMETPHUECKUX YpaBHEHUH 1
99 Pemienne TpUrOHOMETPHYECKUX YpaBHEHUH 1
100 Pemienne TpUrOHOMETPHUECKUX YpaBHEHUH 1
KonTponbHas pabora:
101 "TpUroHOMETPUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKUE YPAaBHEHUS"
102 [MocnemoBaTenbHOCTH, CHOCOOBI  3aTaHUS 1
nocienoBarenbHoCcTer. MeTon
MaTeMaTU4eCKON MHIYKIIUU
MOHOTOHHBIE Y OTPAHUYEHHBIE
103 nocienoBareabHocTH. Mcropus ananusa 1
0ECKOHEYHO MaJIbIX
104 ApudmMernueckast Iporpeccus 1
105 ['eomeTpudeckas mporpeccus 1
106 beckoHeuHO yObIBarolIasi reoMeTpudecKas 1
nporpeccus
107 Cymma 0eCKOHEYHO yOBIBatoLIEH 1

reOMeTqueCKOﬁ nporpeccuu




JIMHENHBIN U SKCIIOHEHIMAIIBHBIA POCT.

108
Hucno e. Popmyna CI0KHBIX IPOLIEHTOB

109 JIMHENHBIN U SKCIIOHEHIMAIIbHBIA POCT.
Hucno e. DopMyina CIOKHBIX IPOLEHTOB

110 Wcnonb3oBanue mporpeccuu jsl pelieHus
peayIbHbIX 3aJ1a4 MPUKJIAJHOTO XapaKTepa

11 KontponbHas padoTa:
"[TocnenoBaTebHOCTH U TIpOrpeccun’”

112 HenpepriBHbIE (QYHKIINHN 1 UX CBOMCTBA

113 Touka pa3pbiBa. ACUMNTOTHI I'paKOB
byHKINNA

114 CaoiicTBa (h)yHKITUH HETIPEPHIBHBIX Ha
OTpE3Ke

115 CaoiicTBa (h)yHKITUH HETIPEPHIBHBIX Ha
OTpE3Ke

116 Mertoa MHTEPBAJIOB JUIsl pELICHUS
HEPaBEHCTB
Meroa MHTEpBaJIOB ISl pELIECHUS

117 HEPaBEHCTB

118 Meroa UHTEpBaJIOB JUIsl pELICHUS
HEPaBEHCTB

119 [IpumeHeHNne CBOMCTB HENPEPBIBHBIX

GyHKIM 1715 pereHus 3a1a4




IIpuMeHeHne CBOMCTB HENPEPBIBHBIX

120 (GyHKUIUH U1 pereHus 3a1a4

121 [lepBas u BTOpas Mpon3BOAHBIEC HYHKIUU

199 Ornpenenenue, reOMETPUUECKUN CMBICTT
MPOU3BOJHOM

193 Omnpenenenue, GU3NIECKUNA CMBICIT
MPOU3BOJHOM

5 VYpaBHeHHE KacaTenbHON K rpaduKy

124 byHKIIIN
VYpaBHeHHE KacaTelbHON K rpaduKy

125 byrKIT

126 [Tpou3BoIHEIE 2JTEMEHTAPHBIX (DYHKIIHMA

127 [Tpou3BoIHEIE 2JTEMEHTAPHBIX (DYHKIIHMA
[IpousBoiHasi CyMMBI, IPOU3BEACHHUS,

128 YaCTHOTO U KOMMO3ULIMH QYHKIUI
[IpousBoiHas CyMMBbI, TPOU3BEACHHUS,

129 YaCTHOTO U KOMMO3UIMH (DYHKIUI
[IpousBoiHasi CyMMBI, IPOU3BEACHUS,

130 YaCTHOTO U KOMIO3UINH (DYHKIUI

131 Kontponbras padota: "[IponsBoanas”

132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS

3HaHui: "YpaBHeHus"




[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS
133 3HaHui: "Oyakuun" 1
134 Wrorosas koHTposibHas paboTa 1 1
135 Hrorosast KOHTpoOJbHAS padoTa 1 1
[ToBTOpEeHue, 06001ICHNE, CHCTEMATH3AIHS
136 3HAHUI 1
OBIIEE KOJJMYECTBO YACOB I10
136 10 21

[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KomnnuectBo yacos

Bcero

KontponbHsbie
paboThl

[IpakTnueckue
paboTsl

Jara
HU3YYEHUS

ONEeKTPOHHBIE
uu(ppoBbIe
00pa3zoBaTesbHbIC

pecypcsl

[IpuMeHeHne npon3BOIHOMN K
HCCIEI0BAaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
U SKCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
UCCIeI0BaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
U SKCTPEMYMBI

[IpumeneHnre mpou3BOIHOM K
HCCIeI0BaHUIO (DYHKIIMI HA MOHOTOHHOCTh
U SKCTPEMYMBI

[Ipumenenre mpou3BOIHOM K
UCCIEeI0OBAaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

[IpumeHeHne MPou3BOTHOM K
WCCIEeI0BAaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

[IpumeHeHne MPou3BOIHOM K
WCCIeI0BaHUIO (DYHKIIMI HAa MOHOTOHHOCTh
U 3KCTPEMYMBI




Haxosxnenne HanOOJIbIIEr0 ¥ HANMEHBIIETO
3HA4YEeHHUsI HEMPEPHIBHON (PYHKIMH Ha
OTpE3Ke

Haxoxneaue HauboiblIero u

HAaVMEHBIIETO 3HAYEHMS HENPEPBIBHOU
(yHKIIMM Ha OTpe3Ke

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUSI HEMTPEPHIBHON
(yYHKIIMH Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(hyHKIIMM Ha OTpe3Ke

11

Haxoxnenne HanOoJIbIIErO U
HaWMEHBIIIETO 3HAYCHUS HEMPEePhIBHON
(hyHKIIMM Ha OTpe3Ke

12

Haxoxnenne HauOOIIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEIIPEPHIBHON
(hyHKIIMM Ha OTpe3Ke

13

[IpuMeHeHre MPON3BOTHOM /ISt
HAXO0XJACHUS HAUJTY4YIEro peleHus B
MPUKIIATHBIX 3a/1a4ax

14

[Ipumenenre npou3BOIHON IS
HAXOXJIEHUS HAaUJIy4lIEro pelieHus B
MPUKJIAJHBIX 3a7a4ax




[IpumeneHnne npou3BOIHOM JUIst
OTIPEe/IeTICHUSI CKOPOCTH U YCKOPECHHUS

15 nporiecca, 3a1aHHOT0 (OPMYIIOH HITH
rpaduKom
[IpuMeHeHne npou3BOIHON IS
OTIpe/IeTICHUsI CKOPOCTH U YCKOPEHUS

16 nporecca, 3a1aHHOT0 GopMYIIOH UITu
rpaduxkom

17 Kommnozumus hyHkmii

18 Komnozunust pyHKIHi

19 Kommnozumust pyHKIHi

20 I'eomeTpuueckne oOpa3bl ypaBHEHHH Ha
KOOPJIMHATHOM MJIOCKOCTH

21 I'eomeTpuueckne oOpa3bl ypaBHEHHH Ha
KOOPJIMHATHOU TJIOCKOCTH

29 Kontponbnas padota: "MccnenoBanue
(YHKIIHHA C TOMOIIIBIO TPOU3BOAHON"
[TepBooOpa3Hasi, OCHOBHOE CBOWMCTBO

23 MepBOOOPa3HBIX

" [TepBooOpa3HbIe 3NIeMEHTapHBIX (DYHKIUH.
[IpaBuna Hax0XAEHUS IEPBOOOPA3HBIX

25 [TepBooOpa3HbIe 2NIeMEHTAPHBIX (YHKITHIA.

[IpaBuna Hax0X1€HUS IEPBOOOPA3HBIX




Nurerpai. ' eoMmeTpuyecKkuii CMbICI

26 UHTETpaja

”7 Brraucenue onpeaenéHHOT0 HHTETpaia 1o
¢dbopmynie Hetorona-JleliOamIa

28 Brraucnenue onpeaenéHHOT0 HHTETpaia 1o
dhopmyne Herotona-JleliOnura

2 [TpuMeHeHre HHTEeTpaa TSl HAXO0XKICHHUS
TJI0MA e TIOCKUX (PUryp

30 [IpuMmeHeHMe HWHTErpana JIs HaXOXKICHUS
00BEMOB reOMETPHUECKHX Tell

31 [Ipumeps! pemennii U pepeHnanbHbIX
YpaBHEHUU
[Tpumeps! permenuit auddepeHInaTbHbIX

32 ypaBHEHU U
MaremaTtuueckoe  MOJICITMPOBAHUE

33 pEAbHBIX MPOLIECCOB C MOMOIIbIO
g depeHInanbHbIX YpaBHEHHH

34 Kontponbnas padota: "[lepBooOpazHas u
uHTerpan”
Tpuronomerpuyeckue GyHKIUU, UX

35 CBO¥CTBa U rpaduku

36 Tpuronomerpuyeckue GyHKIUU, UX

CBOMCTBA U IrpauKu




Tpuronomerpuueckue GyHKIUH, UX

37 CBOMCTBA U IrpauKu

38 Tpuronomerpuieckue GyHKIUH, UX
CBOMCTBA ¥ TpaduKu
Tpuronomerpuieckue GyHKIUH, UX

39 CBOMCTBa U rpaduku
OT1O0p KOpHEH TPUTOHOMETPUUYECKHUX

40 YpPaBHEHUH c IIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTHU
OT160op KOpHEH TPUTOHOMETPUUYECKHUX

41 YpaBHEHUH c IIOMOIIBIO
TPUTOHOMETPUUECKOH OKPYKHOCTH
OTO6Op KOpHEH TPUTOHOMETPHUECKHUX

42 YpaBHEHUU c MTOMOIIBIO
TPUTOHOMETPUUYECKOH OKPYKHOCTH

43 OTOOp  KOpPHEW  TPUTOHOMETPHUECKHX
YPaBHEHUH C OMOIIbIO
TPUTOHOMETPUUYECKOH OKPYKHOCTH

" Perienne TpuroHoMeTpruUECKuX
HEpPaBEHCTB
Pemenune TpuroHoMeTpu4eCcKuX

45 HEPABEHCTB

16 Pemenune TpuroHoMeTpu4eCcKux

HCPAaBCHCTB




Peurenne TpuroHOMETpUYECKUX

4 HEPaBEHCTB
KontponeHast  pabora:  "I'padukn

48 TPUTOHOMETPHUYECKHX byHKIUH.
Tpuronomerpuyeckue HepaBeHcTBA"

29 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

0 OCHOBHBIE METO/IbI pEIICHUS
5 MOKa3aTeNbHBIX HEPABEHCTB
1 OCHOBHBIEC METO/IBI PEIICHUS

5 MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIEC METO/IBI PEIICHUS

52 MIOKa3aTeJIbHBIX HEPABEHCTB

- OCHOBHBIE METO/IBI PEIICHHS
Jorapu(MUYECKIX HEPaBEHCTB

£4 OCHOBHBIE METO/IBI PEIICHHS
Jorapu()MUIEcKIX HEPaBEHCTB

- OCHOBHBIE METO/IBI PEIICHHS
Jorapu(MUYECKIX HEPaBEHCTB

- OCHOBHBIE METO/IbI pEILIECHHS
Jorapu()MUYECKIX HEPaBEHCTB

- OCHOBHBIE METO/IbI peIlIECHHS

HppalluOHAJIbHBIX HCPABCHCTB




OcHoBHEIC MCTOABI PCIICHUSA

58 HMPPALMOHAIIBHBIX HEPABEHCTB
9 OCHOBHBIE METO/IbI PELLICHUS

5 HMPPALMOHAJIBHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI PELLICHUS
HAPPALMOHAIBHBIX HEPABEHCTB

61 I'padmueckue MeToabl pereHus
APPALMOHAIIBHBIX YPABHEHUN

62 I'padmyeckue MeToabl pereHus
APPALMOHAIIBHBIX YPABHEHUI
I'padmueckue METO/bI pereHus

63 MMOKA3aTENbHBIX YPAaBHEHHUU

64 I'paprueckue MeTOIbl peLIeHUs
II0Ka3aTeIbHBIX HEPABEHCTB

65 I'papuueckue METObI pelIeHns
norapu(pMUUECKUX ypaBHEHUH

66 I'padrueckue MeTobl peLeHHs
norapu(pMUUECKUX HEPABEHCTB

67 I'paduueckue MeTobl peLIeHHs
norapu(pMUUECKUX HEPAaBEHCTB
I'paduueckue MeTobl peLeHNs

68 MOKa3aTeJbHbIX U JIOrapu(PMUUIECKUX

yYpaBHEHUH




69

I'padmyeckue MeTobI pemeHus
MOKa3aTeIbHBIX U Jorapu(PMHIECKUX
YpaBHEHUU

70

I'paduueckre METOIBI pelIeHHS
MOKa3aTeIbHbIX U JOrapu(pMUUECcCKux
HEPABEHCTB

71

I'padmueckue MeToabl pereHus
MOKa3aTeIbHbIX U JIOrapU(PMHUUECKUX
HEPABEHCTB

72

KounTponsnas pabora: "UppannoHnanbHele,
MoKa3aTesabHbIE U JIoTapupMUUecKue
HepaBeHcTBA"

73

KommiekcHbie uncia. Anredpanyeckas u
TpUTroOHOMETpHUecKas (HOpPMbI 3aIUCU
KOMIIJIEKCHOTO YHCIIa

74

KommuiekcHbie uncna. Anredpanyeckasi 1
TpUTroOHOMETpHUecKas (OPMbI 3aIUCU
KOMILJIEKCHOTO YHCIIa

75

Apudmernueckue orepanuu
KOMILJIEKCHBIMU YHCIIAMU

76

Apudmernueckue orepanuu
KOMILJIEKCHBIMU YHCIIAaMU

77

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHUCCII Ha
KOOp,[[HHElTHOfI IIJIOCKOCTH




N300parkeHne KOMIUIEKCHBIX YHCET Ha

8 KOOPJMHATHOM MIIOCKOCTH

29 ®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMIIJIEKCHOTO YHUCIIa

80 ®opmyna Myaspa. KopHu N-oii ctenenu us
KOMIIJIEKCHOTO YHCIIa

81 [IpuMeHeHre KOMIUIEKCHBIX YUCEI IS
pereHust GU3NIECKUX U TEOMETPUIECKUX
3a/a4

82 KonTponsnas pabora: "KomriekcHbie
gucna"

83 HarypanbsHbie u 11e1p1e yncia

84 HarypanbsHbie u 11e1b1e yncia
[IpumeHeHue NPU3HAKOB AETUMOCTH

85 LeJbIX YUCell
[IpumeHeHue NpU3HAKOB AETUMOCTH

86 LeJbIX YUCell

- [IpumeHeHne NpU3HAKOB ACTUMOCTH
mensix uncen: HO u HOK

88 [IpumeHeHne NpU3HAKOB ACTUMOCTH
nenbix yncen: HOJ[ u HOK

89 [IpuMeHeHne npu3HaKoB ACIUMOCTH

LEJIBIX YUCECII: OCTATKH 110 MOYIIHO




90

[IpumeHeHne NPU3HAKOB AETUMOCTU
LEJIBIX YUCEI: OCTATKU 110 MOAYIIIO

91

[IpuMeHeHne PU3HAKOB ACIUMOCTH
LEJIBIX YKCcell: anroput™ EBximna i
peuieHus 3a1a4 B LEJbIX YUCIIax

92

Kontponbhas padota: "Teopus menbrx
gucen"

93

Cucrema M COBOKYIHOCTh YpaBHEHHIA.
PaBHOCHITBHBIE CUCTEMBI "
CHCTEMBICIICICTBUS

94

Cucrema ¥ COBOKYITHOCTb YPaBHEHH.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-

CIIEICTBUS

95

OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U
COBOKYITHOCTEH pallMOHAIBHBIX YpaBHEHUI

96

OcCHOBHBIE METO/IbI PEIIEHUS] CUCTEM U
COBOKYITHOCTEW HPPALlMOHATIBHBIX
ypaBHEHUH

97

OCHOBHBIC MCTOJAbI PCHICHUA CUCTEM U
COBOKYHHOCTeﬁ IIOKa3aTCJIbHbIX ypaBHeHI/Iﬁ

98

OcHoBHBIC MCTOAbI PCIICHUSA CUCTCM U
COBOKyrIHOCTCﬁ MIOKa3aTCJIbHbIX ypaBHCHI/Iﬁ




99

OCHOBHBIE MCTOABI PCIICHUA CUCTCM U
COBOKYITHOCTEH JIorapu(PMUIECKUX
YpaBHEHUU

100

OcHOBHBIE MCTOABI PCIICHUA CUCTCEM U
COBOKYITHOCTEH JIorapu(pMUUECKux
YpaBHEHUU

101

[IpuMeHeHne cUCTEM K PELICHUIO
MaTeMaTHYECKUX 3a/1a4 U 33]1a4 U3
pa3aMYHbIX 00JaCTe HAYKU U peaslbHOMN
YKU3HHU, HHTEPIIPETALUS TOJTY4CHHBIX
pe3yJIbTaTOB

102

[IpuMeHeHne CUCTEM K PELICHHIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 U3
pa3IUYHBIX 00JIACTEeH HAYKH U PEaTbHOU
YKU3HU, UHTEPIIPETALUs TOJTYYEHHBIX
pe3ynbTaToOB

103

[IpumeHeHre HEPaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3aa4 ¥ 3a7a4 U3
pa3IMYHBIX 00JIACTEeH HAYKH U PEaTbHOM
KU3HU, HTHTEPIIPETALUs OTyIYCHHBIX
pe3ynbTaToB

104

Kontponsnas pabora: "Cucrembl
paIOHaTbHBIX, UPPALUOHAIBHBIX
MOKa3aTeIbHBIX U Jorapu(PMUIECKUuX
ypaBHeHui"

105

PannoHanbHbIE YpaBHCHUA C ITapaMCTpaMUu




PanmonanbHbie HEpaBEHCTBA C

106 napaMmeTpamu

107 PannoHanbHbIE CUCTEMBI € ITapaMeTpamMu

108 WppatmonanbHble ypaBHEHUS, HEPAaBEHCTBA
C mapaMeTpaMu
WppatnmonanbHble CHCTEMBI ¢ TapaMeTpamMu

109

110 [TokaszarenbHble ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApaMETPaMu

5 Jlorapudmuyaeckue YpaBHEHMUS,

11 HEpaBEeHCTBA C MapaMeTpaMu

113 JlorapudmMudeckre CUCTEMBI ¢
napaMmeTpamu

114 TpuronomeTrpuyeckue ypaBHEHHUS C
rnapameTpamu

115 TpuronomeTpuyeckue HepaBEHCTBA C
rnapameTpamu

116 TpuronomeTpuyecKue CUCTEMBI C
napameTpamu
ITocTpoenue u nccnenoBaHue
MAaTeMaTHYEeCKUX MOJIENEH peaTbHbIX

117

CUTYallUi C IOMOILBIO YPABHEHUH C
rapaMmeTpamMu




[Toctpoenue u ucciaenoBaHue
MaTEMaTHYCCKHUX MOHCHCﬁ PCaJIbHBIX

118 CUTYALMH C IOMOLIBIO CUCTEM YPAaBHEHUI
C mapameTpamu
[TocTtpoenune u ucciaegoBaHue
MaTeMaTHYEeCKUX MOJIEEeH pearbHbIX

119 CUTYAllMI C MOMOIIBIO CUCTEM YPAaBHEHUI
C mapameTpaMmu

120 KountponsHas pabora: "3amgauu c
napamerpamu’

) [ToBTOpEeHME, 0600MICHNE, CUCTEMATH3AIIHS

121 3HaHuM: "YpaBHeHUS"

199 [ToBTOpEeHME, 0600IICHNE, CUCTEMATHU3AIIHS
3HaHuil: "YpaBHeHus"
[ToBTOpEeHUE, 0600IICHUE, CUCTEMATH3AIIHS

123 3HaHui: "YpaBHEHUS.
CucrteMbl ypaBHEHHIT"

124 [ToBTOpEeHME, 00600IICHUE, CUCTEMATHU3AIIHS
3Hanuii: "HepaBencrna"

125 [ToBTOpenue, oboOIIEHNE, cUCTEeMaTU3aIus
3Hanuii: "HepaBencrna"

126 [ToBTOpEHUE, 0000IICHNE,

cucremarusanvs 3Hanui: "HepaseHncraa"




[ToBTOpenue, 060061ICHNE,

127 cucteMaruzanus 3HaHuil: "llpousBonHas u 1
e€ npumeHeHue"
[ToBTOpEenue, 06001ICHNE,
128 cucteMaruzanus 3HaHuil: "llpousBonHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6o01IICHNE,
129 cucteMaruzanus 3HaHuil: "llponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpeHnue, 06o0IICHNE,
130 cucrtemaTtusanus 3Hanuii: "MuTterpan u ero 1
IpuMeHeHue"
[ToBTOpEeHUE, 00600IIEHUE, CHCTEMATH3AITUS
131 3HaHuil: "OyHkiun" 1
[ToBTOpEeHUE, 0000IICHUE, CHCTEMAaTH3AITUs
132 3HaHuil: "OyHkIUNK" 1
[ToBTOpEeHUE, 0000IICHUE, CHCTEMAaTH3AIUs
133 3HaHuil: "OyHKIUK" 1
134 Hrorosas koHTpoJIbHAs paboTa 1 1
135 Hroropas koHTpoJIbHAs paboTa 1 1
[ToBTOpEeHUE, 0000IICHUE, CHCTEMAaTH3AITUS
P
136 3HAHUM 1
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI1 YUHEHUKA

METOJUYECKHUE MATEPUAJIBI JJIA YUUTEJIA

HUD®POBBIE OEPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

UHTEPHET









