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INOACHUTEJIBHAA 3AIINCKA

VYueOHblii Kypc «AureOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpelHero oOiero o0pa3oBaHUs, MOCKOJIbKY, C OJHOMI
CTOPOHBI, OH O0ECIeYMBACT MHCTPYMEHTAIbHYIO 0a3y Uil HM3y4eHHsS BCEX eCTECTBEHHO-
HAy4YHBIX KYpCOB, a C APYroil CTOpoHbI, (OPMHUPYET JIOTUYECKOE M aOCTPaKTHOE MBIIUICHUE
o0y4aromuxcsi Ha ypOBHE, HEOOXOIUMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH U JPYruX JUCHMIUIMH. B pamkax pgaHHOro ydeOHOro Kypca
oOyyaromuecsi OBJIAJICBAIOT YHHBEPCAJIBHBIM  S3BIKOM COBPEMEHHOM HayKH, KOTOpas
bopMynupyeT CBOU JOCTHKEHUS B MaTeMaTudeckoi popme.

VY4eOHbIil Kypc anredpsl M Hayall MaTeMaTHUECKOTO aHAJIM3a 3aKJIaJbIBA€T OCHOBY JJIS
YCIEIIHOTO OBJIAJICHUS] 3aKOHaMU (PU3UKHU, XUMHUH, OWUOJOrMM, TOHUMAaHHUS OCHOBHBIX
TEHACHIIMA Pa3BUTHS DKOHOMUKH W OOIICCTBEHHOW J>XW3HHU, IMO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX HU(GPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BAaTh WX JJIS
JaIbHEWIEro o0pa3oBaHWMs W B IIOBCEJIHEBHOM JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHM U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU anreOpbl U MaTeMaTUYeCKOro aHaan3a
pa3BUBaeT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh WCTHHHOCTbB, JIOKa3bIBATh
YTBEPKACHHSI C MOMOIIBI0 UHIYKIIMH U PAcCYkAaTh NEAYKTUBHO, HCIOIb30BaTh 0000IICHUE U
KOHKPETHU3aIMio, abCTparupoBaHWE W aHAIOTHIO, (POPMUPYET KpeaTWBHOE M KPUTHYECKOE
MBIIIUICHHE.

B xone um3yuenus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIM3a»
oOydaroruecsi TOJMy4YaloT HOBBIA ONBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEILHOTO
MOCTPOCHUST MAaTEMaTHYCCKHX MOJEICH pEaJIbHBIX CUTYyalluid, WHTCPIPETANN TOJy4EeHHBIX
pelIeHni, 3HAKOMSITCSI C MPUMEepaMU MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKEe U
HCKYCCTBE, C BBIJIAIOIIUMUCS MATEMAaTUICCKUMHU OTKPBITHSIMH U UX aBTOPAMHU.

VY4eOHblii Kypc o0iagaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTEHIIMAJIOM, KOTOPBIiA
peanmu3yercsi Kak depe3 ydeOHBIM MaTepual, CHOCOOCTBYIOHIMHA (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUs, Tak U uepe3 crnenuduky ydyeOHOM  JesITeNnbHOCTH, Tpedyromeit
IPOJIOJDKUTEIPHON  KOHIIGHTPALIMM ~ BHUMAHHS, CAaMOCTOSITENIBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIYYECHHBIN pe3yibTar.

B ocHoBe meronmmku oOydueHHs anreOpe M HadalaM MaTEeMaTHYECKOTO aHAIHM3a JICHKHT
JEeSTENIbHOCTHBINA MPUHIUT O0yUEHUSI.

B cTpykType yueOHOrO Kypca «Anredpa 1 Hauajga MaTeMaTUYeCKOro aHaJIN3a» BbIICIICHbI
CIEYIOIINE COJEpKATeNbHO-METOANYECKHe JTHUHUM: «Yucna U BbUUCICHUS», «DyHKIMH U
rpadukny», «YpaBHEHHS U HEpaBeHCTBay, «Havana MaTeMaTH4eckoro aHanm3ay, «MHOKECTBa U
Joruka». Bce OCHOBHBIE COIEpKATEIHLHO-METOAWYECKUE JMHUU H3Y4arOTCS Ha MPOTSHKEHUU
JIBYX JIET OOy4eHHs] Ha YpOBHE CpefHero oOiiero oOpa3oBaHUs, €CTECTBEHHO JIOMOJHSS JIPYyT
JIpyra ¥ TOCTENEHHO HACHIIASCh HOBBIMH TeMaMU U pasznenamu. JlaHHBIA y4eOHBI Kypc
SBIISIETCSI MHTETPATUBHBIM, IIOCKOJBKY OOBEAMHSET B cebe Ccolep)KaHHe HECKOIbKUX
MaTeMaTUYeCKUX AMCUUIUINH, TaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYeCKU aHalu3,
TEOpHsl MHOXKECTB, MaTeMaTrhdeckas Jjoruka u npyrue. [lo mepe Toro kak oOydarommecs
OBJIQJICBAIOT BCcE Ooyiee MIMPOKHMM MaTeMAaTUYECKHMM alllaparoM, y HHUX TOCIeI0BAaTEIbHO
dopMupyeTcss M COBEPIIECHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUYECKYI0 MOENb peaTbHOMN
CUTyalliu, TMPUMEHSATh 3HAHUS, MOJTYYCHHBIE MPU U3YUYEHUU Y4eOHOTO Kypca, AJs pelieHUs
CaMOCTOSITENTEHO CPOPMYIMPOBAHHONH MaTeMaTHYeCKOH 3ajadd, a 3aTeM HWHTEPIPETHPOBATH
CBOM OTBET.

ConepxaTenpHO-MeTOAMYeCKast  JWHUS  «Yucima W BBIUMCICHHS»  3aBepIIaeT
dbopMUpOBaHNE HABBIKOB HCIIOIB30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOEe OBLIO HAYyaTO Ha
YpOBHE OCHOBHOTO 0011iero oOpaszoBanms. Ha ypoBHe cpemHero obmiero obpa3oBaHus 0co00€
BHUMaHUe yjaemnseTcs (GOpMHPOBAHUIO HABBHIKOB PAIlMOHANBHBIX BBIYMCICHUH, BKIIOYAIONINX B
ce0s1 MCIONTb30BaHME PA3IMYHBIX ()OPM 3alMCH YHCIIa, YMEHHE NIeNaTh MPHUKUIKY, BBITOIHATH



npuOIKEHHBIE BEIYMCIICHHS, OIEHUBATh YMCIIOBBIC BBIPAXKEHUSI, pa00TaTh C MAaTEMAaTHUECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarONIMMCSI MHOXECTBA HATYpPaJbHBIX, LIENBIX, PAllMOHATBHBIX U
JIEMCTBUTEIIbHBIX YHUCEN JOMOIHSIIOTCS MHOXECTBOM KOMILUIEKCHBIX uucesl. B KaxaoM U3 3Tux
MHO>KECTB PacCCMaTPUBAIOTCA CBOWCTBEHHBIE eMy clielu(UYECcKue 3a/1auu U Olepaluu: JeIeHre
HAIEJIO, OMNEPUPOBAHKWE OCTATKAMH Ha MHOXECTBE IICNIbIX YHCEN, O0cCOoOble CBOMCTBA
paloHaIbHBIX U UPPALMOHATBHBIX UYKCeN, apu(MeTnyecKkue Oornepaluu, a TakKe H3BICUYECHUE
KOpHSL ~ HAaTypaJIbHOW  CTENEHHM Ha  MHOXECTBE KOMIUIEKCHBIX  uucen.  bmaronmaps
MOCJIEIOBATEIbHOMY  PACUIMPEHHMIO Kpyra HCIOJIB3YEMbIX 4YHCEI W 3HAKOMCTBY C
BO3MOXKHOCTSIMU UX NMPUMEHECHHSI IJIs1 PEIICHUS PA3IMYHBIX 33729 (popMHUpyeTCs MpeACcTaBlIeHUE
0 €IMHCTBE MAaTEMAaTUKH KaK HAYKH U €€ pOJIM B IOCTPOCHUH MOJIEIEH peaIbHOIO MUPA, IIUPOKO
UCTIOJIB3YIOTCS 0000IIEHIE U KOHKPETH3AIIHSL.

Jlunus «YpaBHEHHSI U HEPABEHCTBA» PEaTU3yeTCs] HAa MPOTSIKEHUH BCEro OOy4YeHHsS Ha
YpOBHE cCpemHero oO0mero oOpa3oBaHMs, TIOCKOJBKY B KaxIoMm pasnaene I[Iporpammbl
MPEelyCMOTPEHO pellleHue COOTBETCTBYIOIIMX 3ajad. B pe3ynbTare oOyyaroniyecsi OBlaJeBalOT
pa3IMYHBIMM ~ METOJAMHU  PEIICHUS paAlMOHAIBHBIX, HPPAIMOHAIIBHBIX, IOKA3aTEJbHbIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKXKe 3a/ad,
coaepxanux mapamerpbl. [lonydeHHble yYMEHMs IIMPOKO HMCIOJIB3YIOTCS TPH HMCCIEIOBAHUU
GyHKIMI ¢ TOMOIIBbIO TPOU3BOIHOM, IPU PEIICHUN NMPUKIATHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HauOOJIBININX U HAMMCHBITUX 3HAaYeHUN QyHKIMU. [laHHas comepikareabHas TUHUS BKIFOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacu€Thl Mo (GopmynaM, HpeodpazoBaHUs
palMOHATIBHBIX, UPPAUOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUMN, a TaKKE BBIPAKEHUH,
coJlepKalluX CTerneHu u Jjorapudmel. braromaps wuzydeHHro anreOpanyeckoro Marepuana
MPOUCXOAUT JAJbHEHIIee pPa3BUTHE AJITOPUTMUYECKOTO M aOCTPAKTHOTO  MBINLJICHUS
oOyuaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU AETYKTHUBHBIX PacCyKICHHM, pabOThl C CUMBOJIBHBIMU
dbopmamu, TIpeICcTaBlIeHNUs] 3aKOHOMEPHOCTEH M 3aBUCHUMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anre6pa npezanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEHICHHs IPAKTHUYECKUX U €CTECTBEHHO-
HAy4YHBIX 33]1a4, HAIJISIIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKa HAYKH.

CopepxarenpHo-mMeToanyeckas auHUs «DyHKUUU U TrpadUKU» TECHO MepervieTaeTcs ¢
OPYTMMH  JIMHHSIMH ~ y9e0HOro  Kypca, TIOCKOJBKY B  KakKOM-TO  CMBICIE  3a1aér
MOCJIEIOBATEIbHOCTh ~ M3Y4Y€HUs1 Marepuana. M3ydeHue  CTENeHHOM, IOKa3aTelIbHOM,
norapu(MUUECKO U TPUTOHOMETPUUECKUX (DYHKIIMMA, UX CBOMCTB U rpa)uKoB, UCIOIb30BaHUE
byHKIMI Ui pemieHusl 3a7ad W3 APYTUX YYeOHBIX MPEAMETOB U PEANbHON JKU3HU TECHO
CBSI3aHO KaK C MaTEMaTHYECKHUM aHAJIM30M, TaK M C pelIeHWEM ypaBHEHUW W HepaBeHCTB. [Ipu
3TOM OonNbIlIOe BHUMaHuE yaensercs (QOPMUPOBAHUIO YMEHHsS BBIpaXaTbh (Gopmyraamu
3aBUCUMOCTH MEXIY Pa3JIMUHBIMU BEJIMYMHAMH, UCCIIEIOBATh MOJyUYeHHbIE (DYHKIIMH, CTPOUTH
ux Tpaduku. Marepuan STOi cojep)KaTeNbHON JIHMHUM HAlleJIeH Ha pa3BUTHE YMEHHH U
HABBIKOB, TO3BOJISIONIMX BBIpAXKaTh 3aBUCHUMOCTH MEXKAY BEJIMYMHAMH B pa3iuyHON (opme:
aAHAIUTUYECKOW, Tpaduyeckod U crnoBecHOW. Ero wu3ydeHue cmocoOCTBYeT pa3BUTHUIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIIEHHI0O ¥  KOHKPETH3AIHH,
MCIIOJIb30BaHUIO aHAJIOT .

ConepkarenbHast nuHusa «Hadana maTeMaTHYecKOro aHajanu3a» MO3BOJISIET CYIIECTBEHHO
pacUIMpUTh KPYr KaKk MaTeMaTHYeCKUX, TaK W MPUKIATHBIX 3a7ad, JOCTYIMHBIX O0y4JarolInumMcs,
TaK KaK y HUX TOSIBJISIETCS BO3MOXKHOCTh CTPOUTH TpadUKH CIOXKHBIX (DYHKIIHH, OMPEIEIsITh UX
HauOOJbIIIMEe U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD IIomaan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH W YCKOpPEHHWsI TmporieccoB. JlaHHas conaepkaTelbHasi JIMHUS OTKPHIBA€T HOBBIC
BO3MOKHOCTH IIOCTPOEHHUS MATEMaTHYECKUX MOJENEeH pealbHbIX CHUTYyaluil, MO3BOJSET
HaxOJIUTh HaWJIydlllee pelieHWe B TPHUKIAAHBIX, B TOM YHCJIEC COIHATHHO-DKOHOMHYECKHX,
3a/la4yax. 3HAKOMCTBO C OCHOBaMHM MaTeMaTHYeCKOTO aHajn3a CIOCOOCTBYET pPa3BUTHUIO
a0CTPaKTHOTO, (POPMATLHO-JIOTHYECKOTO M KPEATUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUU
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydarommuecs



Y3HAKOT O BBIAAIOMIUXCA PE3YyJIbTAaTaX, MOJYUYCHHBIX B XOAC pa3BUTHUA MATCMATHKU KaK HAYKH, U
00 UX aBTOpax.

CopnepxatenpHo-MeToanYeckass JuHUA «MHOXECTBa M JIOTMKa» BKIIOYaeT B ce0s
JJIEMEHTBl TEOPUHM MHOXECTB M MaTEeMAaTUYEeCKOH JIOTUKH. TeopeTHKO-MHOXKECTBCHHBIC
NpPECTaBICHUs MPOHU3BIBAIOT BECh KypC LIKOJBHOW MaTeMaTHKH W TpeiarailoT Hamboiee
YHUBEPCAJbHBIN S3bIK, OOBEIUHSIONIMNA BCE pa3ieiibl MAaTeMAaTUKH M €€ TMPHIOKCHHH, OHH
CBA3BIBAIOT PA3HBIC MATCMATUUCCKUEC JUCHUIIIIMHBI U UX IIPUJIOKCHHA B CIUHOC LICJIOC. HO3TOMy
B2XHO JIaTh BO3MOXHOCTh OOY4YaroleMycCsl MOHHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBpeMeHHOﬁ MAaTeMaTUK MW HUCIOJB30BATH €ro IJId BBIPAXKCHUSA CBOUX MBICJIEH. I[pyI‘I/IM
B2)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKH CJEIyeT MPU3HATh CBOWCTBEHHYIO € CTPOTOCTh
00OCHOBaHMHA W  CJEJOBAHUE OINPENEIEHHBIM IpaBHJIaM TIOCTPOCHHUS  JIOKA3aTElbCTB.
3HaKOMCTBO C ?JJIEMEHTAMH MAaTEMAaTHYECKOW JIOTHMKH CIIOCOOCTBYET DPa3BUTHUIO JIOTHUECKOTO
MBIIIJICHUA 06yqafonmxc;1, MO3BOJIACT UM CTPOUTH CBOU PACCYKICHHA HAa OCHOBC JIOTMYCCKHUX
npaBui, GOPMUPYET HABBIKA KPUTUYESCKOTO MBIIIJICHHUS.

B yueOHOM Kypce «Anrebpa W Hayajlla MaTeMAaTUYECKOTO aHaU3a» MPUCYTCTBYIOT
OCHOBBI ~ MAaTE€MaTHYECKOTO  MOJCIMPOBAHUs, KOTOpPbIE  MPHU3BaHbl  CIIOCOOCTBOBATH
(GOpMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJEJIEH peaqbHbIX CHUTYaAllMid, HCCIEIOBAHUS STUX
MOJIENICHl C TOMOIIBI0 ammapara ajireOpbl W MaTeMaTHYeCKOro aHaJiu3a, WHTEPIpETaluu
IMMOJIYYCHHBIX PE3YJIbTATOB. Taxue 3aJJaHusl BIIJICTCHBI B Ka)KIlBIfI M3 pasaciioB IMPOrpaMMhbl,
MIOCKOJIBKY BECh MaTepuai y4eOHOTro Kypca IUPOKO HMCIOIB3YeTCs JIJIS PEHICHUS MPUKIAIHBIX
3amad. [lpm pemeHuMM peanbHBIX NPAKTUYECKUX  337ad  OOydYaromuecss pPa3BHBAIOT
HaOJIFOIaTEIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, aOCTParupoBaThCsi, HCIOJIb30BATh
aHaJIOTHIO, 0000IIaTh M KOHKPETH3UpPOBaTh Mpodiiemy. JlearenbHOCTh MO (OPMHPOBAHUIO
HaBBIKOB PEIICHHS MPUKIIAJHBIX 3a/la4 OPraHU3yeTCs B MPOIIECCe U3YyUEHHsI BCEX TeM Y4eOHOTo
Kypca «AnreOpa 1 Hayajia MaTeMaTHYECKOTO aHATTN3a.

Ha u3ydenue yueOHOro Kypca «Anredpa 1 Havyaisa MaTeMaTHYECKOTO aHAIM3a» OTBOJIUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 gaca B Henmento), B 11 kimacce — 136 yacoB (4 ydaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
10 KUIIACC

Yuciia 1 BLIYUCICHUA

Panyonanenelie uncia. OOBIKHOBEHHbIE U JECATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoauieckue apodu. Ilpumenenue apoOeit 1 MPOLEHTOB IS peIIeHUs TPUKIIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JleiicTBuTenbHbIe YKcna. PalmoHambHBIE M WppallMOHAIBHBIC YHcla. ApuMeTHUecKue
ornepauuu ¢ JCHCTBUTEIBHBIMH 4YHCIAMH. MOAylb AEMCTBUTEIBLHOIO YHCIA M €r0 CBOWCTBA.
[TpuOn>k€HHbIE BBIUMCIIECHUS, IpaBWJIa OKPYIJIEHMs, MNPUKHUJKA U OLEHKa pe3ysbrara
BBIYHCIICHUM.

Crenenb ¢ neibM nokasateneMm. bunom Heiotona. Mcnonp3oBanue nmoaxosimei popmbl
3alACU ACUCTBUTEIBHBIX YUCEI Ul PEILICHUS IPAKTUYECKUX 3a7a4 U IIPEICTABJICHUS JAHHbIX.

Apudmernueckuil KOpeHb HaTypaJIbHON CTEIIEHH U €r0 CBOICTBA.

CreneHp ¢ palMOHAJBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JECHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudm uncna. CoiicTa jgorapudma. JlecaTuuHble U HaTypalibHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHUCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHUs M HEpaBEHCTBA

ToxnecTBa W TOXIECTBEHHble IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPAaBHEHUS.
PaBHOCWIBHBIE ypaBHEHUS U ypaBHEHM-CIIeACTBUS. HepaBeHCTBO, penieHne HepaBeHCTBA.

OCHOBHBIE METO/Ibl PELICHHUS LIEIbIX U JPOOHO-pAllMOHANIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorouneHsl OT OJHOM NEPEMEHHOW. JleleHMe MHOrowieHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorousnensl ¢ rensivu kodddunnentamu. Teopema Buera.

[TpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHUM, COJIEPIKALNX CTENIEHU U KOPHH.

HppanuonaneHple  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMsS  HPPALMOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS IT0KA3aTEIbHBIX YPABHEHUIA.

[TpeobpazoBaHue BbIpaXKEHHM, COlepKalIUX JorapudMsl.

Jlorapupmuueckue ypaBHeHHA. OCHOBHBIE METOABI pPELICHHUsS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHoMmerpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUM. PellleHre TpUroHoMeTpu4eCKuX YpaBHEHHM.

Pemenue cucreM JIMHEWHBIX ypaBHEHMH. MaTpuua cUCTEMBl JIMHEWHBIX YpaBHEHMM.
Onpenenurens MaTpuipl 2X2, €ro reOMETPUYECKUH CMBICI M CBOWCTBA, BBIYUCIIEHHUE €ro
3HAYCHU, IPUMEHEHUE ONPENCIIUTENS )i PELICHHUs CUCTEMBI TUHENHBIX YpaBHEHUN. Pemenue
MIPUKJIAJHBIX 3a/1a4 C IOMOIIBIO CUCTEMBI JINHEWHBIX ypaBHEHMI. McciienoBanne MocTpoeHHON
MOJIEJIN C TOMOILBIO MAaTPUIL] U ONIPEACIIUTEIIEH.

ITocTpoeHrne MareMaTHYeCKUX MOJENEN peaJbHOM CUTyallMH C IOMOIIBK) YpPaBHEHUH U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHMNM M HEPAaBEHCTB K DPEILICHUI0 MaTeMaTUYeCKMX 3aJad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U pealbHOM JKU3HH.

DOyHKUUH U rpaduKu

OyHkMs, crnocoObl 3anaHus (yHKuuU. B3anmHo oOpatnble ¢yHkiuu. Kommosuunus
¢ynkuuit. I'paduk pynkunn. DnemMeHTapHbIe Ipeodpa3zoBaHus Tpa@uKoB (yHKIMHA.

Ob6unacTp onpeaeneHuss 1 MHOKeCTBO 3HaueHUi ¢yHkiuu. Hynu ¢yaknuu. [IpomexyTku
3HaKonocTosHcTBa. YETHble M Heu€THble QyHKUuU. [lepuognueckue ¢yHkuuu. IIpomexyTku
MOHOTOHHOCTH (pyHKUMH. MakcumMyMbl 1 MUHUMYMBI QyHKIMU. Hanbomnbiiee u HauMeHblIee
3Ha4YeHUs (QYHKIHUU Ha IPOMEKYTKE.



Jlunelinas, KBaJpaTUyHast U IpOOHO-TMHEHHAs QyHKIMU. DIeMEHTapHOE UCCIIEI0OBAaHHUE U
MOCTPOEHNE UX TPadUKOB.

Crenennast QyHKIMS ¢ HATypalbHBIM M IEJBIM IMOKa3areneMm. EE cBoiicTBa u Tpaduk.
CaoiicTBa U rpaduxk KOpHs N-0il cTeneHu kak (pyHKUHMKM OOpaTHOW CTENEHU C HATypalbHBIM
IIOKa3aTEJIEM.

[TokazarenbHas u norapudmudeckas GpyHKIUU, UX CBoMcTBa U rpaduku. Vcnonb3oBanue
rpaduKoB QYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIMN
YUCJIOBOTO APryMEHTA.

OyHKIMOHATbHBIE 3aBUCHMOCTH B PEaIbHBIX MPOIleccax U SBJICHUAX. ['papuKku peabHbIX
3aBUCUMOCTEH.

Hayana matemMaTH4yecKkoro aHajaimsa

ITocnenoBaTeNbHOCTH, CIOCOORI 3aJaHMs ITOCIEI0BATEILHOCTEN. MeTon MaTeEMaTHYECKOM
WHAYKUUA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIIETOBATEIBLHOCTH. VCTOpUS BO3HMKHOBEHUS
MaTEeMaTUYeCKOro aHalin3a Kak aHajn3a 0ECKOHEUHO MaJlbIX.

ApudmeTrnueckas U reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccus. Cymma OSCKOHEUHO YOBIBAIOIICH N€OMETPHUYECKON MPOTPECCHH.
JluHelHbII W SKCHOHEHIUANbHBIA pocT. Yucmo e. Dopmysna CIOXKHBIX IPOLIEHTOB.
Hcnonp30Banne nporpeccuu i pelIeHHs peabHbIX 3a7a4 IPUKIIAJHOTO XapaKTepa.

HenpepriBuble (yHKIMM W MX cBoWcTBAa. TOUYKM pa3pbiBa. ACHUMITOTHI TpadUKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HEMPEPBHIBHBIX Ha OTpe3ke. MeToJ MHTEpBAJOB JUISl PEIICHUS
HepaBeHCTB. [IprMeHeHre CBOMCTB HeNpepbIBHBIX (DYHKIIUH JJIsl pEeHIeHUs 3a/1a4.

[TepBast 1 BTOpas nmpousBoaHbie QyHKIMK. OnpeeneHne, TeOMETPUISCKUN U (PU3HISCKUN
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOM K rpaduKy QpyHKIHUH.

[IpousBoaubie demMeHTapHbIX GyHKUIMMA. [Ipon3BogHAsS CyMMBI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3UIINU (QYHKITUH.

MHo:xecTBa U JIOTHKA

MHoXecTBO, onepaluy HajJ MHOXXECTBAaMU U MX CBoicTBa. [{uarpammbl Diinepa—BeHHa.
[IpruMeHeHne TEOPETUKO-MHOKECTBEHHOIO alapara JJisi ONUCAaHHUS PEaJbHbIX IMPOLECCOB U
SBIICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIEC YPABHECHMUS.

11 KUIIACC

Yucsia v BLIYUCICHUSA

Harypanpaple w 1enble yucia. [IpuMeHeHWe NPU3HAKOB JCITUMOCTH IICNIBIX YHCE,
HaubonbImi o6mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB IT0 MOAYJIIO0, alropuTMa EBKIIM/IA 17151 pemeH s 3a1a4 B TSJIbIX YHCIIaX.

KommiekcHple uymcna. AnreOpandeckas W TpPUTOHOMETpuUueckas (OpMbl 3amucu
KOMIUIEKCHOTO YhCia. ApUPMETHIESCKHE ONEPad ¢ KOMIUIEKCHBIME Ynciamu. M3o0pakeHue
KOMIUIEKCHBIX YHCeN Ha KOOpAUHATHOH miockocTu. @opmyna Myaspa. Kopau Nn-oit crenenu u3
KOMIUIEKCHOTO 4wHciia. [IpuMEHeHWe KOMIUICKCHBIX YHCeT IS pelieHus (QU3HYSCKUX |
FEOMETPHUECKUX 3aJ1ad.

YpaBHeHUsI M HEpaBEHCTBA

CucreMa u COBOKYITHOCTh YpaBHEHU U HEPABEHCTB. PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CIIe/ICTBUS. PaBHOCHIIbHBIC HEPABCHCTBA.

OT60op KOpHEH TPUTOHOMETPUYECKUX YPaBHEHHH C MOMOIIBI0 TPUTOHOMETPHUYECKOM
OKPYXHOCTH. Perrenne TpuroHoMeTpuIecKiuX HEPaBeHCTB.

OCHOBHBIE METOJIBI PEIIEHHUs TTOKA3aTENbHBIX U JIOTapU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHUS UPPAITUOHATHHBIX HEPABEHCTR.



OcHOBHBIE ~ METOABl  PELIEHUS CUCTEM U COBOKYIHOCTEH  palllOHAJIbHBIX,
UPPALMOHATILHBIX, IOKA3aTENbHBIX U JIOTApU(PMUUYECKUX YPAaBHEHUH.

YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMH.

[IpuMeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTeH HAayKHM M pPEaITbHON JKW3HM, WHTEPNPETALHUs IOJyYSHHBIX
pe3yNbTaTOB.

DOyHKUUH U rPadpuKu

I'paduk kommnosunun QyHkuuii. 'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IPaQUKU.

['paduueckue MeToAbl pELICHHs YpaBHEHHH M HEpaBeHCTB. [ 'paduueckue MeTomabl
pelIeHus 3a/1ay C mapaMeTpaMH.

Hcnonw3oBanue rpadukoB (YHKIUN Ui MCCIEAOBAHUS TPOIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYrUX YUeOHBIX MPEAMETOB U peaabHOU KU3HU.

Havyana mareMaTH4eCKOro aHajaimu3a

[TpumeHeHre NPOU3BOIHOM K MCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTbH U OKCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIET0 3HAYCHU HEeNIPePhIBHOW (DYHKIIMK Ha OTPE3Ke.

[IpuMeHeHre NPOM3BOJHOM ISl HAXOXKJECHUS HAWIYYIIEro PEIICHUS B IPHUKIAJAHBIX
3amadax, Ui OIpPENENICHUS] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (HopMyJaod WIn
rpaguKoOM.

[TepBooOpa3Has, OCHOBHOE CBOHCTBO IepBOOOpa3HbIX. [lepBoOOpa3HBIE 3IEMEHTAPHBIX
dbyukuuii. [IpaBuna Hax0XAEHUS IEPBOOOPA3HBIX.

Wurerpan. I'eomerpuyecknii CMbICI MHTErpaia. Berauciienne onpenenéHHoro uHTerpaia
no popmyne Hetotona-Jleli6uuma.

[lpumeHenne wWHTETpaja IS HaXOXICHUS IUIOmanedl IUIOCKHX Guryp u oO0BEMOB
F€OMETPUUYECKUX TEJ.

[Tpumeps! pemennit auddepeHnnanbHpIX ypaBHeHHA. MaTeMaTHUecKoe MOJICITHPOBAHNE
peallbHBIX MPOIECCOB ¢ MOMOIIbIO AU(PEepeHIInATbHBIX YPaBHEHUH.



IJTAHUPYEMBIE PE3VJIbTATbI OCBOEHUSA VYYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4YJIEHA POCCHUMCKOro OOIeCcTBa, MPEACTABICHHE O MAaTEMaTHUYECKHUX OCHOBaX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, MpoOlenyp TpakJaHCKOro oOuiecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) NaTPMOTHYECKOT0 BOCIITUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaXkTaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOAILLIEMY POCCUMCKOM MaTreéMaTUKH, LIEHHOCTHOE OTHOLIEHUE K JOCTUKEHUSIM POCCHUUCKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIbI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTHIX, c(hpepax IKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTHDKCHUN HAyKH U JCSTENIBHOCTHIO YYEHOT'O0, OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHHE
YCTOHYMBOTO OyayIIEro;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

3CTETUYECKOE  OTHOLIEHHE K  MHpPY, BKIOUYasg  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, pEUIeHWM, pacCyXIeHUuH, BOCIHPUUMYUBOCTh K
MaTE€MaTUYeCKUM acleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA,

5) pu3uvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTUUECKUE 3HAHUS B UHTEpecax 3J0POBOTO
u 0Oe3omacHOro o0pa3a JKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (30pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHATHH U OTAbIXA, peryisipHas (pusndeckas akTHUBHOCTb ),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM JIEATETEHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/y, OCO3HAHHUE IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3NUIHBIM chepam
npohecCHOHANBEHOM AEesITeNbHOCTH, CBSI3aHHBIM C MAaTeMaTHUKON M e€ MPHIOKEHUSIMU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymied mnpodeccut W pearnu30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOpa3oBaHUIO U
caM000Opa30BaHMIO Ha MPOTSIKEHUU BCEH )KMU3HU, TOTOBHOCTh K AKTUBHOMY y4YaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANlPaBICHHOCTH;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYIbTYphl, TOHUMaHHE BIHUSHUS COLUAIBHO-
HSKOHOMHUYECKUX TIPOIIECCOB HAa COCTOSHUE MPHUPOJHOM M COIMAIBHOM Cpeibl, OCO3HAHUE
I00AaNPHOTO  XapakTepa  JKOJOTHMYECKHX  MpoOJieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUU JJIs pelIeHUs 3a7ad B 00JIACTU OKPYXKAIOUIEH Cpefibl, TUIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN JIsl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKH, TOHMMAaHUE MATEeMAaTHYECKOW HayKh Kak CQepbl
YeJIOBEUECKOU JIEATEIbHOCTH, HTANoB €€ Pa3BUTHUSI M 3HAYMMOCTH Ul pa3BUTUS LIMBUIM3ALINH,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKHA M MAaTEMaTHYECKON KYIbTYypOi KaK CPEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBJISITh IPOEKTHYIO U MCCIIEI0OBATENBCKYIO NEATEIbHOCTh UHAUBUAYAIBHO U

B TpyIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jloruyeckue AefcTBUA:

BBISIBJISITH M XapaKTepPU30BaTh CYLIECTBEHHbIE MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
yCTaHABIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALKMKA, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A,

BOCIPUHUMATh, (HOpPMYIHpPOBaTh W MPEOOPa30BBIBATH CYXKIEHUS: YTBEpPAUTEIbHbIE U
OTpUIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MaTeMaTHYEeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JMAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, MpeAsiaraTb KPUTEPUU JUIsl  BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JiefaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIILHO JTOKA3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (IpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapPryMEHTAIMIO, MPUBOAUTH TMPUMEPhl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BbIOUpaTh CcHoco® pemieHus YydeOHOM 3afgaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BbIOMpaTh HamOoJiee TMOAXOMAUIMH C YYETOM CaMOCTOSITEILHO BBIJCICHHBIX
KPUTEPHUEB).

ba3oBble ucciiegoBare/bCKue AeiiCTBUS:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBATH
BONIPOCHI, (UKCHPYIOIIHE MPOTUBOpEUYHe, MpoOiIeMy, yCTaHABIMBAaTH HCKOMOE W JaHHOE,
dbopMUpOBATh THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULIMIO, MHEHUE;

MPOBOJIUTh  CAMOCTOSITEJIbBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIICIOBAaHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SIBICHUS, IMPOLIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMMU;

CaMOCTOSITENEHO (POPMYITUPOBATH 000OIIEHUS M BBIBOJBI MO pe3ylibTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, CCIIEIOBAHMUS, OIICHUBATh JJOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I1IEeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIIECCA, & TAKXKE BBIABUTATH MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Padora ¢ undopmanmeii:

BBISBJISITH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA HAa BOMPOC U IS
pelieHus 3a/1auu;

BbIOUpaTh MHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3NUYHBIX THUIOB, AaHaJIU3UPOBAThH,
CHUCTEMAaTHU3UPOBaTh U HWHTEPHPETUPOBATH HMHGOPMAIMIO PA3IHYHBIX BHJIOB U  (QopMm
MIPE/ICTABIICHHUS,

CTPYKTYpUpOBaTh  HHGOPMAIMIO, TPEACTABIATH €€ B pa3IMUHBIX  (QopMax,
WLTIOCTPUPOBATH TpadUuecKH;

OIICHWBATh HAAEKHOCTh HMHPOPMAIIMM TIO CAMOCTOSITEIBHO  CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMmyHnKaTuBHBIE yHUBEpPCAJIbHbIE Y4eOHbIE /1eliCTBUSA

Oo01enue:

BOCTIPUHUMATh U (OPMYITUPOBATH CYXJACHHUS B COOTBETCTBHM C YCIOBUSMHU W IIENISIMU
06HleHI/I$I, SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTB CBOHO TO‘—IKy 3peHI/I$I B yCTHBIX U IIUCBMCHHBIX
TEKCTaX, JaBaTh IMOSICHEHUS [0 XOJy pEHIeHUs 3aJadyd, KOMMEHTUPOBAaTh MOJYy4YE€HHBIN
pe3ynbTarT;



B XOJie OOCYXKICHHUS 3aJaBaTh BOIMPOCHI MO CYHIECTBY OOCYXIAaeMOW TEMBI, MPOOIEMBI,
perraeMoii 3a1adu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA TOHMCK PEIICHHS, COMOCTABIATH CBOH
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANOTa, OOHApY>KUBATh Pa3IM4Me U CXOICTBO
HO3UIMIA, B KOPPEKTHOU popmMe GopMyIHPOBaTh PA3HOTIIACHS, CBOM BO3PAKCHUS;

NPEICTaBIATh PE3YJbTaThl PEIICHHs 3a7add, SKCIEPUMEHTa, HCCIENIOBaHMs, MPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMmMar BBICTYIUICHHS C Yy4ETOM 33/a4 NpPE3eHTAUH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3amnus:

COCTABJIATh IUIAH, aJITOPUTM pEIICHHs 3a/auyd, BBIOMpPATh CIIOCOO pemeHHs ¢ y4ETOM
UMEIOIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb, JMOLIHOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HABBIKAMU ITO3HABATEIHHON pedIeKCHU KaKk OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HX Ppe3yJbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIA IIpoLiecca U pe3ynbTaTa peIleHNss MAaTEMAaTUIECKON 3a1a4H;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTIYT BO3HHUKHYTh IIPM PELICHHM 3aladd, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBUSIM, OOBSCHATH HPUYUHBI
JOCTMDKEHUSI WM HEJOCTH)KEHHsI pe3yibTaToB JEATeNbHOCTH, HAXOAWTh OUIMOKY, [aBaTb
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITEILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOTHI IpU
pelieHMH y4eOHBIX 3ajay, IPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBAThb
OpraHU3aIMI0 COBMECTHOM pPaOOTHI, paclpeiessiTh BUABI padoT, JHOrOBapHBaTHCSA, OOCYKIATh
IpoIecc U pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYIIOBBIX (GopMax paboThl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIC
HITYpPMBI» U WHBIE), BBINOJHATH CBOIO 4YacTb pPabOThl U KOOPAWHUPOBATH CBOM JEHCTBUS C
JpYTMMM YI€HaMHU KOMAaHJbl, OLIEHHWBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIMIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoHny oOyuenus B 10 kJacce oOyd4aroIIMICS MOMYYHUT CIEAYIOIIHE NpeIMETHbIE
pe3yNbTaThl O OTAENIBbHBIM TeMaM palbouell mporpammsl ydeOHOTo Kypca «AnreOpa u Hayaia
MaTEMaTHYECKOT O aHAJIN3a»:

Yucsia ¥ BHIYMCIICHUS:

CBOOOJTHO OTNEPUPOBATH MOHATUAMU: PALMOHAIBHOE YHCIIO0, OECKOHEYHas! MEepUOIUecKast
Ipo0b, MPOLEHTHI, UPPALMOHATIBLHOE YHMCIIO, MHOXKECTBA PAIL[MOHAJBHBIX U JIEHCTBUTEIBHBIX
4KCell, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

MPUMEHSTH IpOOH U MPOIEHTHI AJIsl PEIIeHUs IPUKIAIHBIX 3a/1a4 U3 PA3IMYHBIX OoTpaciieit
3HAHUU U PEAIIbHOU KU3HU;

NPUMEHSTh NPUOIMKEHHBIE BBIYMCIECHUS, MPaBUJIA OKPYIJIEHUS, MPUKUAKY M OLIEHKY
pe3yJsipTaTa BBIYUCIICHUN;

CBOOOJHO ONEpUPOBATh IOHSATHEM: CTEMEeHb C IeJbIM IOKa3aTelieM, HCIO0Jb30BaTh
HOIXOAALIYI0 (OpPMY 3alHMCH JACHCTBUTEIBHBIX YMCEN JUIs PelIeHUs MPaKTUYeCKUX 3a1ad U
MIPEJICTaBICHUS JaHHbBIX;

CBOOOJTHO ONEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaJIbHOM CTENEHH;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM I10KA3aTeleM;



CBOOOJTHO OMEpPUPOBATh IMOHATUAMU: JOTapu(M YHUCIA, JNECATHYHBIE M HATypajbHbIC
JorapudMmebI;

CBOOOJTHO OIEpPHPOBATh MOHATUSMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHT'€HC YHCIIOBOTO
apryMeHTa;

OIIEpUPOBATh NOHATUAMU: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YUCIOBOI'O apryMeEHTa.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJHO  ONEpUPOBATH  MOHATHSAMH:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U YPAaBHEHUI-CIIEICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

OPUMEHATHh pa3IMYHbIE METOJbl PELICHUS PAlMOHATIBHBIX U JAPOOHO-PALMOHATBHBIX
YPaBHEHU, IPUMEHSTh METO/ HHTEPBAJIOB JIJIsl pEILICHUS] HEPABEHCTB;

CBOOOJTHO ONEPUPOBATh MOHATHSAMH: MHOTOYICH OT OJHOW IMEPEeMEHHOH, MHOTOWIEH C
HeJNbIMA KO3 QULIMEHTaMH, KOPHHM MHOTOWIEHA, IPUMEHSTh JeJIeHMe MHOrowIeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Bueta 1 pemenus 3anay;

CBOOOJHO ~ONEpUpOBaTh IMOHATHSMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpuLa,
ONpeAeIuTEeNb MaTpUllbl 2 X 2 W €ro IreOMETPUYECKUH CMBICH, MCIOIb30BaTh CBOMCTBA
onpenenurens 2 X 2 Ui BBIYUCIEHUS €ro 3HaueHUs], IPUMEHATh OINpENeIUTeNN A PEeLIeHus
CUCTEMbl JIMHEWHBIX YPaBHEHUH, MOJEIUPOBATH peajbHbIE CUTyallUd C MOMOIIbI) CHCTEMBbI
JUHEWHBIX YpaBHEHWH, UCCIeI0BaTh IOCTPOEHHbIE MOJAEIM C IOMOIIBIO MaTpull U
OInpeAenuTeNel, UHTEPIPETUPOBATh ITOIYYEHHbIN pe3yNbTar;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUI C KOPHAMH JUIs TpeoOpa30BaHus BRIPaKEHUI;

BBIIOJHATh NPEOOpa30OBaHUsST YMCIOBBIX BBIPAKEHUH, COAEpXKAIUX CTEHNEHU C
paLMOHATILHBIM I10Ka3aTelleM;

UCITIOJIB30BaTh  CBOWMCTBA JIOTapU(MOB Ui  MpeoOpazoBaHMs  JIOTapU(PMUIECKUX
BBIPXKEHUI;

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMHM:  HMPPALMOHAIbHBIE,  IIOKa3aTeJIbHbIE U
Jorapu(pMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C ITOMOIIbIO PAaBHOCUIIBHBIX MEPEXO0B
WM OCYUIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMEeTpudeckue  (opMyasl i 1peoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO OINEpPUPOBATH IOHSATHEM: TPUTOHOMETPHUUECKOE ypaBHEHHME, TPUMEHATH
HeoOxoauMble (POPMYJIbI 1711 PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHU;

MOJENUPOBaTh peaJbHble CUTyallMM Ha s3bIKe aireOpbl, COCTaBIATh BbIPAXKEHUS,
YpaBHEHHs, HEPABEHCTBA [0 YCIOBUIO 3a/layd, HCCIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUUHA U TPaPUKH:

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: (YHKIHMS, CHOCOOBI 3aJaHus (QYHKLIUH, B3aUMHO
oOpaTHble (QYHKIMM, KOMOO3ULIMS (YyHKUUN, rpaduk (QYHKIHMH, BBINOJHATH 3JIEMEHTApHBIE
npeoOpa3oBaHus rpadukoB GyHKINH;

CBOOOJHO ONEpUPOBATH MOHATHUSAMHU: O0JAacTb OMNpPENETICHHUs M MHOXKECTBO 3HAuEHUM
GbyHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO ONEpPUPOBATh MOHATUAMHU: YETHBIE M HEUYETHbIE (PYHKIMM, NEPUOAUYECKUE
(GYHKLIMH, TPOMEKYTKM MOHOTOHHOCTH (YHKIMH, MAaKCUMyMbl W MHUHUMYMBI (YHKIHH,
HauOoJIbIlIee ¥ HaMMEHblIee 3HaueHre QYHKIIUU Ha IPOMEKYTKE;

CBOOOJTHO OIEpPHUPOBATH TMOHATHSAMHU: CTENEHHass (DYHKIMS C HATypaJIbHBIM U LEJIBIM
nokasaresiemM, rpaQukK CTEeNeHHOW (YHKIIMH C HAaTypaJbHBIM U LIEJbIM IOKa3aTeseM, rpadpuk
KOpHs1 N-0i CTETeHH KaK (PYHKIIUU 0OpaTHOH CTENEeHU C HaTypallbHbIM IIOKa3aTeleM;

ONepUpOBaTh MOHATUSMM: JIMHEWHAs, KBagpaTWyHas M JApoOHO-IMHEHHas (YHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U IIOCTPOCHUE UX IPa(pUKOB;

CBOOOJHO OMEpUPOBATH MOHATHSMH: MOKa3aTelbHas W Jjorapudmuueckas QyHKUIUH, UX
CBO¥CTBA U IrpadMKu, UCIIOIB30BaTh UX IpadUKH JUIsl peIICHHs YPaBHEHMIA;



CBOOOJTHO ONEPUPOBATH MOHATHUSAMH: TPUTOHOMETPUYECKAs OKPY)KHOCTb, OIpE/EICHUE
TPUTOHOMETPUUYECKUX (PYHKLIUI YHCIOBOIO apryMEHTa;

UCTIOJIBb30BaTh Ipaduku (QYHKIUHA A7 UCCIEAOBAaHHS MPOLIECCOB M 3aBUCHUMOCTEH NpPHU
peLIeHUH 3aJad U3 JPYTruX y4eOHbIX IPEIMETOB M pealbHOW KHU3HM, BbIpaXkaTb (OpMyIaMu
3aBUCUMOCTH MEXKy BETMUMHAMY;

Havaja maTeMaTH4eCKOI0 aHAJIM3A:

CBOOOJTHO OIEPUPOBATH MOHATHAMHU: apupMETHYecKass U TeOMETpUYecKas MPOrPEecCHs,
0ecKOHEeUHO yObIBarOLIasi FeOMETPUIECKasi POrPeccHsl, TUHEHHBIN U 3KCIIOHEHLIMAIBHBIN POCT,
(dopMyIa CI0XHBIX MPOLIEHTOB, UMETh PECTABICHNE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUH ISl PELICHMS] PEAJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBaTh MNOHATHUSAMH:  IOCJIEJOBATEIBHOCTh, CHOCOOBI  3aJaHuUs
IIOCJIEI0BATEIBHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE [TOCIEN0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKICHUS MATEMaTHYECKOTO aHAJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJIHO ONEpPHPOBATh MOHATUSAMH: HENpPEpbIBHbIE (YHKIMH, TOUKH pa3pbiBa rpaduka
¢byHKIMH, aCUMOTOTHI Tpaduka QyHKIHIH;

CBOOOJTHO OINEpHpPOBATh MNOHATHEM: (DYHKIMs, HEHpepbiBHAas Ha OTpE3Ke, NPUMEHSTh
CBOWCTBA HETIPEPBIBHBIX (DYHKLWH sl pEIICHUS 3a/1a4;

CBOOOJTHO ONEpUpOBaTh IOHATHUAMHU: IepBas W BTOpas NPOMU3BOJHBIE (YHKIHH,
KacaTenbHast K rpaduKy QyHKINY;

BBIUNCIIATh IPOU3BOAHBIE CYMMBI, INPOM3BENCHHS, YaCTHOTO M KOMIIO3ULUU IBYX
(GyHKIWH, 3HATH TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIHUI;

UCII0JIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICI IPOU3BOJHOM JUIsl peLLICHUs 3a/1au.

MHozxecTBa U JIOTHKA:

CcBOOOJIHO ONIEPUPOBATH MOHATHSIMU: MHOKECTBO, OIEpalluy HaJl MHOXKECTBAMH;

MCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN ammapar JUlsl ONMCAaHUsl peajlbHbIX MPOIIECCOB
U SIBJIGHUH, IPU PELICHNH 3a/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB;

CBOOOJHO ONEpUpPOBaTh MOHITUSIMM: OIpEAEICHUE, TEopeMa, ypaBHEHHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIE YpPaBHEHUS U
HEPaBEHCTBA.

K xonny oOyuenus B 11 kJiacce oOyd4aroIIuiCs MOJYYHUT CIEAYIOIIHE MpeIMETHbIE
pe3yNbTaThl IO OTAENIBbHBIM TeMaM pabouell mporpammsl yueOHOro kypca «AinreOpa u Hayana
MaTEMaTHYECKOT O aHAJIN3a»:

Yuciia ¥ BbIYMCIICHUS:

CBOOOJTHO OIEpUPOBaTH MOHATUSAMH: HATypajJbHOE WU 1€J0€ 4YHCIO, MHOXECTBa
HaTypaJIbHBIX M LENbIX YHUCEN, UCIOIb30BaTh MPU3HAKU AeauMocTH nenbix yucen, HOA u HOK
HaTypaJIbHBIX YHMCEJl AJIs PELIEHUs 3a7a4, IPUMEHATh alnroput™ EBkinnna;

CBOOOJHO ONEPUPOBATh MOHATHEM OCTAaTKa MO MOJIYJIIO, 3alIMChIBATh HATypaJbHbIE YHCIIa
B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOZHO ONEpUpPOBaTh MOHATHUAMU: KOMIUIEKCHOE YHMCIIO U MHOKECTBO KOMILJIEKCHBIX
qucell, MPeICTaBIsATh KOMIIJICKCHBIE YHCIIa B aNre0pandeckoil 1 TpPUroHOMETpUYEcKoi (opme,
BBITNOJIHATH apu(METHUECKHE ONEpALK ¢ HUMH U N300pa)xkaTb Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHsS H HEPABEHCTBA:

CBOOOJAHO  OMEpUPOBaTh  MOHATUSIMH:  HMPpPALMOHAIbHBIE,  [OKa3aTelbHblE U
JorapupmMHUECKUe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C TOMOIIBIO PABHOCUIILHBIX MEPEXOI0B;

OCYIIECTBIISATH 0TOOP KOPHEW MPU PEIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJTHO OIEPUPOBAaTh MOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, MPHUMEHSTh
HeoOXxoauMble (POPMYJIBI 1711 PELIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: CUCTEMA U COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI I CUCTEMBbI-CJICACTBHS, HAXOAUTh PEIICHHUsI CHCTEMBI M COBOKYITHOCTEMN
pallMOHATIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTEIBbHBIX M JIOrapU(pMHUECKUX YpaBHEHHH H
HEPABEHCTB;



pemiath palioHaJbHbIe, HWpPpAlMOHAIBHBIC, IOKa3aTelnbHbIe, Jorapudmuyueckue u
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJIEPIKAIINE MOYJIA U TTapaMeTPhI;

MPUMEHSTH TpadUvecKre METOIBI ISl PEIICHUS] YPAaBHCHUN M HEPABEHCTB, a TAKXKE 3a7a4
C IapaMeTpaMu;

MOJICTTMPOBATh pEabHBIC CHTYAIlMM Ha S3bIKE ainreOphl, COCTABIATH BBIPAKCHUS,
YpaBHEHUs, HEPABEHCTBA W WX CHCTEMBI 110 YCIOBHIO 3aJa4d, HCCIIEAO0BATh IOCTPOCHHBIC
MOJICJIH C UCIIOJIb30BAHUEM arrapara anreOpbl, HHTEPIPETUPOBATH MTOJYICHHBIN pe3yIbTaT.

DOyHKIUM U rpapukm:

CTPOUTH TpapuKy KOMMO3UIHMHA (DYHKIUN C IMOMOIIBI0 AJIEMEHTAPHOTO UCCICAOBAHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHI;

CTPOUTh TeOoMeTpUYeckre oOpa3bl ypaBHEHHWH ¥ HEPABEHCTB HA KOOPAWHATHOU
IJIOCKOCTH;

CBOOOIHO OMEPUPOBATH MOHATUSIMU: TPa(QUKN TPUTOHOMETPHUIECCKIX (DYHKITUH;

MPUMEHATH (PYHKITMH I MOACIIUPOBAHUS U UCCIICIOBAHUS PEATbHBIX IMPOIIECCOB.

Hauajia MaTeMaTH4YeCKOr0 aHAJIN3Aa:

UCIIONIb30BaTh MPOU3BOJIHYIO JUIS HCCIeAoBaHUS (YHKIMM HAa MOHOTOHHOCTh U
KCTPEMYMBI;

HAXOJHUTh HauOoJbIlIee U HANMEHbIIIee 3HaUeHHsI (DYHKIIMU HENPEPHIBHOW HA OTPE3KE;

MCIIOJIH30BaTh MPOU3ZBOAHYIO JUISI HaXOXKICHUSI HAUTYUIIEro PElIeHUs] B MPUKIATHBIX, B
TOM YHCJIE COIUAIbHO-DKOHOMUYECKHUX, 3aJadax, AJS ONpeAeNieHUS CKOPOCTH M YCKOpPEHUs
mporecca, 3aIaHHOT0 POPMYJIION UITH TPaPUKOM;

CBOOOJIHO ONIEPHPOBATH IMOHATHIMHU: ITIEpBOOOpa3Has, ONpeeIEHHBIA HHTETPaN, HAXOIUTh
NepBOOOpA3HBIE 3JEMEHTAPHBIX (YHKIUH W BBIYHCIATH WHTErpal 1o Qopmyne HproToHa-
Jlelibuuma;

HAXOJWTh IJIOMIAIH TIOCKUX (QUTYP U 00BEMBI TEJT ¢ TIOMOIIBIO UHTETPAJIA;

UMETh MPEJCTABICHUE O MaTEMaTHUYEeCKOM MOJICIMPOBAHMM Ha TPUMEPE COCTaBJICHUS
muddepeHINATBLHBIX YPaBHEHHI,

pemath MPUKIAIHBIC 33J1a4d, B TOM YHCJIEC COIMAIIBHO-YKOHOMHUYECKOTO M (PH3UYECKOTO
XapaxkTepa, CpeJICTBAMU MaTEMAaTHYE€CKOTO aHAJIN3a.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
n/n NPOrpamMMbl Bcero Kontposnuere o0pa3oBaTejibHbIE PeCypPChI
padoThI
MHOXECTBO 1€CTBUTEIIbHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBA. CHCTEMbI TUHEHHBIX
YpaBHEHUU
5 Oynkiun u rpapuku. CrenenHas GyHKIHS C 12 1
1[eJIBIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0¥ CTEIICHHU. 15 1
HppaumnonanbHble ypaBHEHUS
4 [TokazarenpHas ¢pynkuus. [lokazarenbHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmudeckue ypaBHEHUS
6 TpuroHomeTpuuecke BoIpaXeHus 1 29 1
yYpaBHEHUS
7 [TocnenoBaTenbHOCTH M POTPECCUN 10 1
8 HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 2
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Kontposnubre o0pa3oBaTesbHbIe
padoThI pecypeb
1 I/ICCJIGI[OBaHEIe (GYHKIUH ¢ TOMOIIBIO 99 1
IPOM3BOIHOM
2 ITepBooOpasHast 1 HHTETpa 12 1
3 ['paduiku TPUrOHOMETPHUYECKUX (QYHKIIUH. 14 1
Tpuronomerpruyeckne HepaBEHCTBA
4 WppanuonansHeie, MOKa3aTebHBIC U 24 1
JOrapu(pMHUECKUEC HEPABEHCTBA
5) KomrnekcHele yncna 10 1
6 Harypanbnbie u nensie yncna 10 1
CucreMbl pariioHATBHBIX, HPPAMUOHATEHBIX
7 NOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUU
8 3amaun ¢ mapaMeTpamMu 16 1
9 HOBTOPGHI/IG, 000011eHHE, CHCTEMATU3aLIUS 16 2
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No 1/ T KoandecTBO 4acoB
°n/m eMa ypoka
Bcero  KouTpoJsibHbIE
padoThI
1 [[MHOXeCTBO, Onepaliii HaJl MHOKECTBAMHU U UX CBOMCTBA 1
2 Juarpammbl Ditnepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO anmapara Jyisi peleHus 3a1a4 1
4 PanmonansHbie uncna. OOBIKHOBEHHBIC M IECATUYHBIC IPOOH, TPOIICHTHI, OECKOHEYHBIC 1
MEPUOIUUECKHIE TPOOH
5 Panmonaneubie yncia. OOBIKHOBEHHBIC U JICCATUYHBIC APOOU, TIPOIICHTHI, 0ECKOHEYHBIC 1
MIePUOTUYECKHE TPOOH
6 [Tpumenenue qpoOel U IPOIEHTOB ISl peICHUS TPUKIIATHBIX 33/1a4 1
7 [Tpumenenue qpoOel U IPOIEHTOB ISl peICHUS TPUKIIATHBIX 33/1a4 1
8 HelicTButenpHble uncia. PainoHanbHble U UppallMOHAJIBHBIE YHCIIA 1
9 ApudmeTndeckre onepaluu ¢ 1edCTBUTEIbHBIMU YNCITaAMU 1
10 Moynb AEHCTBUTEIBHOIO YHCIIA U €T0 CBOMCTBA 1
11 [TpubnmxEHHBIC BRIYUCIICHMS], IPABUIIA OKPYTJICHUS, IPUKUIKA U OIIEHKA Pe3yJibTaTa 1
BBIUHCJICHUN
12 OcCHOBHBIE METOJIBI PEIIEHUs IENbIX U APOOHO-PAIlMOHAFHBIX YPaBHEHUI U HEPABEHCTB 1
13 OcCHOBHBIE METOJIBI PEIIEHUs IENbIX U APOOHO-PAIlMOHATFHBIX YPaBHEHUI U HEPABEHCTB 1
14 OCHOBHBIE METOJIBI PEIIEHUS IENbIX U APOOHO-PAIlMOHATLHBIX YPaBHEHUI U HEPABEHCTB 1
15 MHoOrouaeHs! 0T OJJTHON NEpeMEHHOMU. JleleHre MHOTO4JIEHa HA MHOTOWIEH C OCTaTKOM. 1
Teopema besy
16 MHuorounensl ¢ nensiMu kodhdunrentamu. Teopema Buera 1
17 Pemienne cucrem TUHENWHBIX YpaBHEHUN 1
ellIeHUEe CUCTEM JIUHENHBIX YpaBHEHUN
18 P 1
19 Marpuna cucteMbl JIMHEUHBIX ypaBHeHUM. OnpeaenuTesib MaTpullbl 2X2, ero 1
T€OMETPUUYECKUIN CMBICIT U CBOMCTBA; BRIYMCICHUE €TI0 3HAYCHUS
20 Onpenenurtesib MAaTPUIBI 2X2, €r0 TEOMETPUYECKUI CMBICT U CBOMCTBA; BHIYUCICHHUE €TI0 1




3HA4YCHUA

21 [TpuMeHeHue onpeesInTeNs Al peIIeHUs] CHCTEMbI IMHEHHBIX YPaBHEHUH 1
22 Pemienue npukiiaHbIX 3a7a4 ¢ HOMOILBIO CUCTEMBbI JIMHEHHBIX YpaBHEHUN 1
23 Pemienue npukiiaHbIX 3a7a4 ¢ HOMOILBIO CUCTEMBbI JIMHEHHBIX YpaBHEHUN 1
24 KOHTpOJILH?ﬂ pabora: "PannoHaabHbIe YypaBHEHUS U HepaBeHCTBA. CHCTEMBI JIMHEHHBIX 1
ypaBHEHHI
o5 OyHK1MS, criocoObl 3ananus GyHkuu. Bzanmuo o6parHblie pyHkuuu. Kommnosunus 1
byHKIII
26 I'paduk dpynkumu. DnemeHTapHble mpeodpa3zoBaHus TpaGuKoB (HyHKITHIA 1
97 OO6nacTp onpeneneHus: 1 MHOKeCTBO 3HaueHui pynkimn. Hymn dyakmun. [pomexyTku 1
3HAK [TIOCTOSIHCTBA
8 Yérupie u Heu€THble pyHkuuu. [lepuoanueckue ¢pyHkiuu. [IpoMexyTku MOHOTOHHOCTH 1
byHKIIUN
29 Maxkcumymbl 1 MUHUMYMBI pyHKIME. Hanbomnpiee n HauMeHblee 3HaYeHne QyHKIUN Ha 1
POMEXKYTKE
30 JluneliHasi, KBaJipaTU4Hasl U IpOOHO-TUHEWHas PYHKIUU 1
31 DIeMEHTapHOE HCCIIEIOBAaHUE U TOCTPOEHHE I'PpaUKOB 3TUX (PYHKIUN 1
32 DJeMeHTapHOe UCCIIEIOBAaHHE U TIOCTPOCHUE TPaUKOB ITUX (DYHKITHIA 1
33 Crenensb ¢ nensIM TiokaszareneM. buaom Herotona 1
34 Crenens ¢ nensiM nokasarenem. bunom Herotona 1
35 CrenenHas GyHKIMS C HaTypaJlbHBIM M LI€JbIM MTOKazaresneM. E€ cBoiicTBa u rpaduk 1
36 KonTtponbHas padora: "Crenennas ¢pynkuus. E€ cBoiicTBa u rpaduk” 1
37 Apudmernueckuii KOpeHb HaTypaJIbHON CTENIEHH U €ro CBOMCTBA 1
38 Apudmernueckuii KOpeHb HaTypaJIbHON CTENIEHH U €ro CBOMCTBA 1
39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUN, COACPIKAIINX CTENICHU U KOPHU 1
40 [IpeoOpa3oBaHusl YUCIOBBIX BBIPAKEHHH, COACPIKAIIMX CTENIEHH U KOPHU 1
41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COACPIKAIIMX CTENICHU U KOPHU 1
42 HppaunonanbHble ypaBHeHUsl. OCHOBHBIE METO/IbI PEIIEHUS] MPPALMOHATIBHBIX YPABHEHUI 1
43 HppaunonanbHble ypaBHeHUsl. OCHOBHBIE METObI PEIIEHUS] MPPALMOHAIBHBIX YPABHEHUI 1
44 HppaunonanbHble ypaBHeHUs1. OCHOBHBIE METO/bI PEIIEHUS] MPPALMOHATIBHBIX YPABHEHUI 1




45 PaBHOCHIIbHBIE TIEPEXObI B PEIICHUH UPPAMOHATBHBIX YPAaBHECHUI 1
46 PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUH UPPAIMOHATBHBIX YPAaBHEHUI 1
47 PaBHOCHIIbHBIE TIEPEXO/BI B PEIICHHH UPPAIMOHATBHBIX YPABHEHHUI 1
48 PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUH UPPAMOHATBHBIX YPAaBHEHHUI 1
49 CgoiicTBa 1 rpaduK KOpHS N-0¥ CTENEeHU KaK (yHKIIMA OOpaTHOM CTEIICHU C HATYPaIbHBIM 1
IOKa3aTejieM
50 CaoiicTBa u rpaduK KOpHsI N-0i CTeNeHH KaK GyHKIIMH OOPaTHOM CTENEeHHU C HaTypalbHBIM 1
IOKa3aTrejieM
51 KOHTpOJILH”aﬂ pabora: "CBolicTBa u rpaduk KOpHs N-0# creneHu. MppannoHanbHbIe 1
ypaBHEHUS
52 CreneHsb ¢ pallMOHATBHBIM ITOKa3aTeIeM U e€ CBOMCTBA 1
53 CreneHsb ¢ pallMOHATBHBIM ITOKa3aTeIeM U e€ CBOMCTBA 1
54 CreneHsb ¢ pallMOHATBHBIM ITOKa3aTeIeM U e€ CBOMCTBA 1
55 [TokazarenbHast pyHKIINA, €€ CBOWCTBA U TpaduK 1
56 UcnonwszoBanue rpadrka GyHKIUN IS pEIICHUST yPaBHEHU I 1
57 Hcnonws3oBanue rpadrka GyHKIUN IS pEIICHUST ypaBHEHU I 1
58 [TokazarenbHbie ypaBHeHUs. OCHOBHBIC METO/IbI PEIICHUSI TOKA3aTEIbHBIX YPaBHEHUN 1
59 [TokazarenbHbie ypaBHeHUsS. OCHOBHBIE METO/IbI PEIICHUSI TOKA3aTeIbHbBIX YPaBHEHUN 1
60 [TokazarenbHbie ypaBHeHUsS. OCHOBHBIE METO/IbI PEIICHUSI TOKA3aTeIbHBIX YPaBHEHUN 1
61 Kontponbnas padota: "[lokazarensuas Gynkuus. [lokazarensHbie ypaBHeHHs" 1
62 Jlorapudwm uucna. CBoiicTa norapudma 1
63 Jlorapudwm uucna. CBoiicTBa norapudma 1
64 Jlorapudwm uucna. CBoiicTa norapudma 1
65 JlecsiTuHbIe ¥ HATypalIbHBIE TOTaPU(PMBI 1
66 JlecaTuuHbIE U HATYypaJIbHBIE JTOTapH(PMbI 1
67 [IpeoOpazoBanme BeIpaKEHUH, COIEPIKAIINUX JTOTAPHPMBbI 1
68 [TpeoOpazoBaHre BRIPAKCHHH, COMEPIKANTUX JToTapr (MBI 1
69 [IpeoOpa3zoBanme BeIpaKEHUH, COIEPIKAIINUX JTOTaPHUPMBbI 1
70 Jlorapudmuueckas GhyHKIMs, €€ CBONWCTBA U TpaduK 1
71 Jlorapudmuueckas GhyHKIMs, €€ CBOWCTBA U TpaduK 1




72 Hcnonb3zoBanue rpaduka GyHKIUU 1)1 pEIICHUST ypaBHCHUI 1
73 Hcnonb3zoBanue rpaduka GyHKIUU 1)1 pEIICHUsT ypaBHCHU I 1
74 Horapnqnvinqecxne ypaBHeHHsI. OCHOBHBIE METO/IbI PEILICHUS JIOTapUPMUIECKUX 1
ypaBHEHHI
75 HOI‘&pH(bNiH‘ICCKHG ypaBHeHHs. OCHOBHBIE METO/IbI PEILICHHS JIOTapUPMHUUECKUX 1
ypaBHEHUI
76 Horapn(blxinqecxne ypaBHeHMsL. OCHOBHBIE METO/IbI PELLICHHSI JTIOTrapUPMHUUECKUX 1
ypaBHEHHIA
77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUH JIOTapU(PMUIECKUX YpaBHEHUN 1
78 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUH JIOTapU(PMUIECKIX YpaBHEHUN 1
79 Kontponbnas pabora: "Jlorapudmuueckas dynkius. Jlorapupmudeckue ypapBHenus" 1
80 CuHyc, KOCUHYC, TAHT'€HC M KOTaHI'€HC YMCIOBOI'0 apryMeHTa 1
81 CuHyc, KOCUHYC, TAHT'€HC M KOTAHT'€HC YUCIIOBOI'O apryMEeHTa 1
82 ApPKCHHYC, apKKOCUHYC U apKTaHI€HC YMCIOBOTO apryMeHTa 1
83 APKCHHYC, apKKOCHHYC ¥ apKTaHT€HC YHCIOBOTO apryMeHTa 1
84 TpuronomeTpudeckass OKpy>KHOCTb, OIPECIICHHE TPUTOHOMETPUYECKIX (PYHKITUI 1
YHCIIOBOTO apryMeHTa
85 Tpuronomerpudeckas OKpyKHOCTb, OIIPEIeICHHE TPUTOHOMETPUYECKUX (PYHKIIUI 1
YHCIIOBOTO apTyMEHTa
86 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1
87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1
88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
90 [Ipeobpa3oBaHue TPUTOHOMETPHUECKUX BbIPAKEHUH 1
91 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BbIPAKEHUH 1
92 [Ipeobpa3oBaHue TPUTOHOMETPHUUECKUX BbIPAKEHUH 1
93 [Ipeobpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAKEHUIH 1
94 Pemenre TpuroHOMETPUYECKUX YpaBHEHUM 1
95 Pemenre TpuroHOMETPUYECKUX YpaBHEHUN 1
96 Pemenre TpUroHOMETpUYECKUX YpaBHEHUN 1




97 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUN 1
o8 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUM 1
99 Pemenre TpuroHoMeTpUYECKUX YpaBHCHUM 1
100 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUM 1
101 KOHTpOJ‘IBH"aH pabora: "TpUroHoMeTpuyYeCKie BEIPAXKEHUS U TPUTOHOMETPUUYECKHE 1
ypaBHEHHS
102 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS MOCIEA0BaTeIbHOCTEH. MeToa MaTeMaTH4eCcKoil 1
WHTYKIH
103 MOHOTOHHBIE U OTPaHUYEHHBIE TTOCIEA0BaTEILHOCTH. VicTOpHs aHam3a 6ECKOHEYHO 1
MaJIbIX
104 Apudmerrdeckas Iporpeccus 1
105 I"'eomeTpuyeckas nporpeccus 1
106 beckoneyHo yObIBaroIasi reoMeTpruiecKast Iporpeccus 1
107 CymMa 6eckoHeuHO yObIBaroIei reoMeTpu4ecKoi Mporpeccuu 1
108 JInHEeNHBIN ¥ 3KCIOHEHIMAIBHBIA pocT. Ynciio e. @opmyia CIOKHBIX TPOLIEHTOB 1
109 JInHENHBIN ¥ 3KCIOHEHIMAIBHBIA pocT. Ynciio e. opmyia CIOKHBIX TPOLIEHTOB 1
110 Hcnonp30BaHNe Nporpeccuu JUisl peleHus pealbHbIX 3a/a4 MPUKIAJHOrO Xapakrepa 1
111 Kontponbnas padota: "[locienoBarenbHOCTH U Iporpeccun’” 1
112 HenpepbiBHble QYHKIIMU U UX CBOWCTBA 1
113 Touka pa3pbiBa. ACUMITOTHI I'pauKOB QyHKIUH 1
114 CoiicTBa (h)yHKIMH HENPEPHIBHBIX HA OTPE3Ke 1
115 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA OTPE3Ke 1
116 MeTto1 MHTEPBAJIOB JUIsl PELIEHHSI HEPAaBEHCTB 1
117 MeTto1 MHTEPBAJIOB ISl PELIEHHsI HEPAaBEHCTB 1
118 MeTto1 MHTEPBAJIOB JUIsl pELIEHHSI HEPAaBEHCTB 1
119 [IprmMeHeHne CBOMCTB HENPEPHIBHBIX (QYHKIUH JIUIsl pelIeHUs 3a/1a4 1
120 [IprmeHeHne CBOMCTB HENPEPHIBHBIX (QYHKIUH JIUIsl pElIeHUs 3a/1a4 1
121 [lepBas 1 BTOpas npou3BOAHBIC (DYHKITMH 1
122 Ornpezenenne, reOMETPUUECKHII CMBICI TIPOU3BOTHON 1
123 Onpenenenne, GU3NIECKUN CMBICT TPOU3BOTHON 1




124 VYpaBHeHHe KacaTelbHON K rpaduKy (yHKIIMH 1
125 VYpaBHeHue KacaTelIbHOU K rpaduKy yHKIIMH 1
126 [Tpon3BogHBIC d7IEMEHTAPHBIX (DYHKITHI 1
127 [Tpon3BogHBIC d7IEMEHTAPHBIX (DYHKITHI 1
128 [Tpon3BoHAS CyMMBI, TPOU3BEICHUSI, YACTHOTO M KOMIIO3UIIUU (DYHKITHI 1
129 [Ipou3sBoaHast CyMMBI, IPOU3BEICHHS, YACTHOTO M KOMIIO3UIIMU (PYHKIUH 1
130 [IpousBoHas CyMMbI, IPOU3BEAECHMSI, YACTHOI'O M KOMIIO3ULIUU (YHKIUI 1
131 KonTponsHas padora: "[Iponssoanas” 1 1
132 [ToBTOpeHUe, 06001ICHNE, cCHCTeMaTH3alus 3HaHui: ""Y paBHeHUs " 1
133 [ToBTOpenue, 0600IIeHNE, ccTeMaTu3anus 3Hanuii: "OyHkun" 1
134 Wroroast koHTpOJIBHAS paboTa 1 1
135 Hrorosast kKoHTpoIbHAs paboTa 1 1
136 IToBTOpEHME, 0000IIEHUE, CHCTEMATH3aIKs 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




11 KJIACC

KoaudecTBO 4acoB

Ne n/m Tema ypoka
Beero KoHTpoJbHbIe
padoThI
1 [TprMeHeHre TpOU3BOJHON K UCCIIeIOBaHUIO (DYHKIIMI HA MOHOTOHHOCTh U 9KCTPEMYMBI 1
2 [TprmeHeHre TpOU3BOJHON K UCCIIEeIOBaHUIO (DYHKIIMI HA MOHOTOHHOCTh U 9KCTPEMYMBI 1
3 [IpumeHeHre mPOU3BOJHON K UCCIeIOBAaHUIO (DYHKIIMI HA MOHOTOHHOCTh M SKCTPEMYMBI 1
4 [TpumeneHre mpon3BOIHON K UCCIIETOBAHHIO (DYHKITHI HA MOHOTOHHOCTB M 9KCTPEMYMBI 1
5 [TpumeneHre mpon3BOIHON K UCCIIETOBAHHIO (DYHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI 1
6 [IpumeHeHne nponu3BOIHOM K HCCIET0BaHUIO0 (DYHKIIMH HAa MOHOTOHHOCTb U 3KCTPEMYMBbI 1
7 Haxoxxnenne HanOobIero 1 HAMMEHBIIETO 3HAYEHUST HETIPEPHIBHON (DYHKIIMHM Ha OTPE3Ke 1
8 Haxoxxnenne HanOoJbIIero ¥ HAMMEHBIIETO 3HAYCHUSI HEPEPHIBHON (DYHKIIMM HA OTPE3KE 1
9 Haxoxxnenrne HanOoJbIIero 1 HAMMEHBIIETO 3HAYCHUS HEPEPHIBHON (DYHKIIMU HA OTPE3KE 1
10 HaxosxneHrne HauOoJIbIero 1 HaUMEHBIIEro 3HaYeHUsI HETIPEePhIBHOM (PYHKIIMM Ha OTpe3Ke 1
11 HaxosxneHne HauOoJIbIIero 1 HAUMEHBIIET0 3HaYeHUs! HETIPEePhIBHOM (PYHKIIMM Ha OTpe3ke 1
12 HaxosxneHne HauOoJIbIIero 1 HaMMEHBIIETo 3HaYeHUs! HETIPEePhIBHOM (PYHKIIMM Ha OTpe3Ke 1
13 [TpuMeHeHne MPOU3BOIHOM /7Sl HAX0XK/IEHHS] HAWIYUIIEero PELIeHUs B IPUKJIAIHBIX 3a/1a4ax 1
14 [TpuMeHeHre MPOU3BOTHOM /7Sl HAX0XK/IEHHS] HAWIYUIIEero PEeLIeHUs B IPUKJIAIHBIX 3a/1a4ax 1
15 [TpuMeHeHNe TPOU3BOIHOMN ATl ONPEeNIEHHsI CKOPOCTH M YCKOPEHHMSI ITpoliecca, 3alaHHOrO 1
bopMmyIoit unu rpapukom
16 [TpumeHeHre MPON3BOIHON AJIS ONIPEeNICHHs] CKOPOCTH U YCKOPEHHSI ITpoliecca, 3alaHHOTO 1
bopmy1oit unu rpadpukom
17 Kommozurust ¢hyHKImii 1
18 Kommozurust ¢hyHKImii 1
19 Kommozurust ¢hyHKImii 1
20 ['eomerpuueckue 0Opa3bl ypaBHEHHI Ha KOOPAMHATHOMN TTIOCKOCTH 1
21 I'eomeTpuueckue oOpa3sl ypaBHEHHI HA KOOPAMHATHOM IIIOCKOCTH 1
22 KonTtponbHast padora: "HccnenoBanue GpyHKIHMI ¢ TOMOIIBIO TPOU3BOTHOM" 1 1
23 [TepBoOOpa3Hasi, OCHOBHOE CBOWCTBO MEPBOOOPA3ZHBIX 1
24 [TepBooOpa3uble aneMeHTapHbIX QyHKIMIA. [IpaBuina HaxoXIeHUs: IEpBOOOPA3HBIX 1




25 [TepBooOpazHbie steMeHTapHbIX GyHKIUN. [IpaBuia HaxoxaACHHUS IEPBOOOPA3ZHBIX 1
26 Wuterpain. ['eoMeTpudecKkrii CMBICT HHTETpaia 1
27 Brruucienne onpeaenéHHoro uarerpaia mno dpopmysie Hetorona-Jleiioaumna 1
28 Brruucnenne onpeaenéHHoro uarerpaia mno popmysie Hetorona-Jleiioaumna 1
29 [IpumeneHue nHTErpasia Jyisi HaXO0XACHHS TUIOIAACH IITOCKUX QUTYp 1
30 [Tpumenenne nHTErpaia 1 HaX0XKJICHU 00BEMOB T€OMETPUIECKHX TET 1
31 [Tpumeps! pemennii mudepeHraaTbHbIX YpaBHEHUN 1
32 [Tpumeps! pemennit mudepeHraaTbHbIX YpaBHEHUN 1
33 MaTeMaTHuqecxoe MO/JICIIMPOBAaHUE PEATTLHBIX MPOIIECCOB ¢ MOMOIIBIO Au(depeHInatbHbIX 1
ypaBHEHUU
34 KoHntposbHas padota: "[lepBoobpaznas u uHTETpan” 1
35 Tpuronomerpuueckue GyHKIINH, UX CBOWCTBA U rpaduKu 1
36 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu 1
37 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U rpapuKu 1
38 Tpuronomerpuveckne GyHKIINHU, UX CBOHCTBA U rpaduKu 1
39 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKH 1
40 OT60p KOpHEH TPUTOHOMETPUUECKHUX YPAaBHEHUH C TTOMOIILI0 TPUTOHOMETPUUYECKOM 1
OKPYKHOCTH
a1 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOILBIO TPUTOHOMETPUYECKOMH 1
OKPY>KHOCTH
42 OT160p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUH C TOMOILBIO TPUTOHOMETPUYECKOM 1
OKPY>KHOCTH
43 OT160p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUH C TTIOMOIIHI0 TPUTOHOMETPHUIECKOM 1
OKPY>KHOCTH
44 Pemenune TpuroHoMeTpUUECKUX HEPABEHCTB 1
45 Pemenne TpuroHoMeTpUUECKMX HEPABEHCTB 1
46 Pemenune TpUroHoMeTpUUECKUX HEPABEHCTB 1
47 Pemenre TpuroHOMETpUYECKUX HEPABEHCTB 1
48 Kontponbnas padota: "['paduku Tpuronomerpudeckux GyHKIUN. TpUroHoMeTpuiecKue 1

HepaBeHcTBa"




49

OCHOBHBIE MCTOABI PCIICHHUS ITOKA3aTCIbHBIX HEPABCHCTB

1
50 OCHOBHBIE METO/IbI PEILIEHUS I0KA3aTEJIbHBIX HEPABEHCTB 1
51 OCHOBHBIE METO/IbI PEILIEHUS I0KA3aTEIIbHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/IbI PEIIEHUS I0KA3aTEIIbHBIX HEPABEHCTB 1
53 OCHOBHBIE METOJIBI PEIICHUSI JIOTApU(PMHUIESCKUX HEPABCHCTB 1
54 OCHOBHBIE METO/IbI pelIeHUs JTorapu(HhMUIECKUX HEPABEHCTB 1
95 OCHOBHBIE METO/IbI pelIeHUs JIoTapu(hMUIECKUX HEPABEHCTB 1
56 OCHOBHBIEC METO/IbI pelIeHUs JIoTapu(hMUIECKUX HEPABEHCTB 1
o7 OCHOBHBIE METO/Ibl PELLIEHUS] UPPALIMOHATIbHBIX HEPABEHCTB 1
58 OCHOBHBIEC METO/IbI PEIICHUS] HPPATMOHAIBHBIX HEPABEHCTB 1
59 OCHOBHBIEC METO/IbI PEIICHUS] UPPATMOHAITBHBIX HEPABEHCTB 1
60 OCHOBHBIE METO/1bI pEelIEHUs] UPPALMOHAIBHBIX HEPABEHCTB 1
61 ['padmyeckue METOABI pelIeHHs] UPPAIIMOHAIBHBIX YPaBHEHUN 1
62 ['paduueckue MeTO bl PELIeHUs] UPPALMOHATIBHBIX YPaBHEHUN 1
63 ['padrueckue MeTOIbl PELIeHUs TOKAa3aTeNbHbIX YPAaBHEHUH 1
64 ['padrueckue MeTO bl PELIeHUs TOKAa3aTeIbHbIX HEPABEHCTB 1
65 I'padrueckue MeTo bl pelIeHus JorapuPpMUIECKIX YpaBHEHUH 1
66 I'paduaeckne MeTOIbI pemeHHst JOTrapuPMIUUECKUX HEPABEHCTB 1
67 ['padnueckue meTozs! peneHus J1orapupMUIEeCKuX HEPABEHCTB 1
68 ['padnueckue MeTob! peneHus: NoKa3aTeNbHbIX U JIOTapu(MUYECKUX YpaBHEHUN 1
69 ['padmyeckue MeTOAbI pelIeHHs MOKA3aTeNbHbIX U JIOTapU(PMUUECKUX ypaBHEHUI 1
70 ['padmyeckue METOABI pelIeHHs MOKa3aTeNbHbIX U JIOTapU(PMUUYECKHX HEPABEHCTB 1
71 I'paduueckue MeTo bl pelIeHHs TOKa3aTeIbHBIX U JIOTapu(PMUIECKUX HEPABEHCTB 1
72 KonTtponbHas padota: "UpparroHaibHble, TOKa3aTelbHbIE U JJorapu(MUUECKUue HepaBeHCTBa " 1
73 KommuiekcHble uncna. Anredpandeckas 1 TPUTOHOMETpHUYEcKask pOpMBI 3alHiCH 1

KOMILIEKCHOTO YHCIIa
74 KowmrmiekcHbie uncia. Anredbpandeckas ¥ TPUTOHOMETpUYECKast (HOPMBI 3aITUCH 1
KOMILJIEKCHOT'O YHCIIa

75 ApudmeTndeckre onepanyy ¢ KOMIUIEKCHBIMH YUCIIaMU 1




76

ApI/I(l)MeTI/ILICCKI/IC orncpanrn ¢ KOMIINICKCHBIMU YHCJIaMU

1
77 N3o0pakeHre KOMIUICKCHBIX YHMCEI Ha KOOPAMHATHOM IITIOCKOCTH 1
78 N3o0paskeHre KOMIUICKCHBIX YHUCET Ha KOOPAMHATHOM IITIOCKOCTH 1
79 ®dopmyiia Myaspa. KopHu N-0if CTENEHN U3 KOMIUIEKCHOTO YUCia 1
80 ®dopmyiia Myaspa. KopHu N-0ii CTENEHN U3 KOMIUIEKCHOTO YUCia 1
81 [IpumeHeHre KOMITJICKCHBIX YHUCEN ISl pelIeHus (PU3MYIeCKUX U T@OMETPUICCKHX 331a9 1
82 KonTpomnpHas padora: "KomrekcHbie yrcia' 1
83 HarypanbHble u membie Jrcia 1
84 Harypanbhbie u 1enbie yncia 1
85 [IprMeHeHne NpU3HAKOB AEIMMOCTH LEJIBbIX YUCEI 1
86 [IpuMeHeHre MPU3HAKOB ACTUMOCTH HENBIX YUCEIT 1
87 [Ipumenenue npusHakoB AeauMocTu nesnbix yncen: HOJ[ u HOK 1
88 [Ipumenenue npusHakoB AeauMocTy nesnbix yncen: HOJ[ u HOK 1
89 [IpuMeHeHre NPU3HAKOB JACIMMOCTH LENbIX YHCEI: OCTATKU 10 MOJYIIIO 1
90 [IpuMeHeHre NPU3HAKOB ASIMMOCTH LEIbIX YUCEI: OCTATKU 110 MOIYIIIO 1
91 [IpuMeHeHre MPU3HAKOB JACIMMOCTH LENbIX YUCEI: alropuT™M EBKInaa g pemeHus 3a1ad B 1

LEJbIX YUCIIaxX
92 KonTponpHas padora: "Teopus menbix yucen"” 1
93 Cucrema ¥ COBOKYITHOCTh YpaBHEHUI. PABHOCHIIbHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS 1
94 Cucrema ¥ COBOKYITHOCTh YpaBHEHUI. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS 1
95 OCHOBHBIE METO/IbI PEIICHUSI CHCTEM U COBOKYITHOCTEH pallMOHANIbHBIX YpaBHEHUN 1
96 OCHOBHBIE METO/IbI PEILIEHUSI CHCTEM U COBOKYITHOCTEH MppallMOHATBHBIX YPaBHEHUI 1
97 OCHOBHBIE METO/IbI PEILICHUSI CUCTEM M COBOKYITHOCTEH MOKA3aTeNIbHbIX YPaBHEHUM 1
98 OCHOBHBIE METO/IbI PEILIEHUsI CUCTEM U COBOKYITHOCTEN MOKAa3aTeIbHBIX YPABHEHHM 1
99 OcHOBHBIE METO/IbI PEILIEHUsI CUCTEM U COBOKYITHOCTEH JIorapu(PMUUYECKUX YpaBHEHUH 1
100 OcHOBHBIE METO/IbI PEILIEHUsI CUCTEM U COBOKYITHOCTEH JIorapu(PMUUYECKUX YpaBHEHUH 1
101 [Ipumenenue CHCTEM K PELICHHIO MATEMATHYECKHX 33711 1 3a/1a1 U3 PasIHHbIX oOnacreii 1
HayKU U peasIbHON KU3HU, UHTEPIIPETAIUS TTOJIYYCHHBIX PE3YJIbTaTOB

102 [IpumeHeHre CUCTEM K PEIICHHIO MAaTEeMaTHIECKUX 3a/1a4 U 3a]1a4 U3 Pa3TUIHbBIX 00JacTei 1

HAyKH U peasibHOM JKU3HU, HHTEPIIPETALINS MTOJIYYEHHBIX PEe3yIbTaTOB




HpI/IMeHeHI/IC HEPABCHCTB K PCIICHHUIO MAaTEMATUYCCKUX 3a1a4 U 3aJa4 U3 pa3JINdHbIX

103 N . 1
o0JacTeil HayKH U pealbHOM KU3HHU, MHTEPIPETaLUs OTYYESHHBIX PE3yIbTaToOB
104 KonTponpHas padora: "CucTeMbl paliiOHATBHBIX, HPPAIIMOHAIBHBIX MTOKA3aTEIbHBIX U 1
Jorapu(MUIECKUX yYpaBHEHUN"
105 PanmoHanpHbIe ypaBHEHHS C TapaMeTpaMu 1
106 PanmoHanpHbIC HEpABEHCTBA C TapaMeTPaMU 1
107 PanrioHanbHbBIE CUCTEMBI € TTapaMeTPaMH 1
108 WppanronaibHble ypaBHEHUsI, HEPABEHCTBA C TapaMeTpaMHu 1
109 HppanmoHanbHbie CHCTEMBI C TapaMeTpaMu 1
110 [Toka3arenbHble ypaBHEHHUsI, HEPABEHCTBA C ITapaMeTpaMu 1
111 IToka3arenbHble CHCTEMBI C TAPAMETPAMHU 1
112 Jlorapugmuueckue ypaBHEHHs, HEPABEHCTBA C ITapaMeTpaMu 1
113 JlorapugmuuecKkue CUCTEMBI ¢ TapaMeTpamMu 1
114 TpuroHomeTpruyeckue ypaBHEHHS C TapaMeTpaMu 1
115 TpuronomeTpruuecKrue HEPaBEHCTBA C MapaMeTPaMHU 1
116 TpuUroHOMeTpHUYECKHE CUCTEMBI C TapaMeTpaMu 1
117 [TocTpoeHue u uccne0BaHNE MaTEMAaTHYECKUX MO peabHbIX CUTYAIMH ¢ TOMOIIbIO 1
YPaBHEHUH € TapamMeTpamMu
[TocTpoenue u rcciaeoBaHNE MaTEMAaTHYECKUX MOJIENIEH pealTbHBIX CUTYaIluil ¢ TIOMOIIIBIO
118 - 1
CHCTEM YpaBHEHUH C mapaMeTpamu
119 [TocTpoenue u uccae0BaHNE MaTEMaTUYECKUX MOJIeNel peabHbIX CUTYAIUH ¢ TOMOIIbIO 1
CHCTEM YpaBHEHHUH C mapaMeTpamu
120 KonTtponbHas padora: "3anauu ¢ mapamerpamu” 1
121 [ToBTOpeHnue, 06001IeHNe, ccTeMaTH3alus 3HaHui: "Y paBHeHUs" 1
122 [ToBTOpeHnue, 06001IeHNe, cucTeMaTH3alus 3HaHui: "Y paBHeHUs" 1
123 [ToBTOpenue, 0000IeHNE, cucTeMaTH3alus 3HaHui: "YpaBHenus. CucrtemMsl ypaBHEHUI" 1
124 [ToBTOpenue, 06061meHNe, cucTeMaTu3anus 3Hanuii: "HepaBencra" 1
125 [ToBTOpeHme, 0600IIeHNE, ccTeMaTH3anus 3Hanui: "HepaBeHncraa" 1
126 [ToBTOpeHme, 0600IIeHNE, ccTeMaTH3anus 3Hanui: "HepaBeHncraa" 1
127 [ToBTOpenue, 0600IIeHNE, ccTeMaTh3anus 3Hanui: "[IpousBogHas u e€ npumeHeHue" 1




128 [ToBTOpeHme, 0600MIeHNE, ccTeMaTh3anus 3Hanui: "IIpousBogHas u e€ npuMeHeHue" 1
129 [ToBTOpeHue, 0600IeHNE, ccTeMaTh3anus 3Hanui: "IIpousBogHas u e€ npuMeHeHue" 1
130 [ToBTOpEeHME, 0000IIEHUE, CCTeMaTH3alKsl 3HaHui: "VIHTerpan u ero npumeHeHue" 1
131 [ToBTOpeHmEe, 0000IIEHUE, CCTeMaTH3alusl 3HaHu: "D yHKIUN" 1
132 [ToBTOpeHmE, 0000IIEHUE, cCCTeMaTH3alusl 3HaHu: "D yHKIUN" 1
133 [ToBTOpenue, 06061meHNe, cucTeMaTu3anus 3Hanuii: "OyHkun" 1
134 Wroroas koHTpOJIBHAS paboTa 1 1
135 Hroroas koHTpoapHas padbora 1 1
136 [ToBTOpeHUE, 06001IeHNE, CHCTEMATH3aIUsl 3HAHUT 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10




YYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
* Maremaruka: anreOpa U Hayajla MAaTEMaTUYECKOT0 aHalln3a, reoMeTpusi. Anredpa u
Hayajia MaTeMaTU4ecKoro ananusa (B 2 yactsx), 10 kmacc/ Yacts 1: Mopakosua A.T.,
Cemenos I1.B.; Yacte 2: Mopakosud A.I'. u npyrue; noa penakuuein Mopakosuya A.l'.,
OO6mmecTBO ¢ orpanndeHHON 0TBeTCTBeHHOCTHI0 « 1Ol MHEMO3MHA»

* Maremartuka: anrebpa U Hadajla MaTeMaTHYeCKOT0 aHaJIu3a, reoMeTpus. Airedpa u
Hayajia MaTeMaTU4ecKoro ananusa (B 2 yactsx), 11 kmacc/ Yacts 1: Mopakosua A.T.,
Cemenos I1.B.; Yacte 2: Mopakosuu A.I'. u apyrue; noa penakiueit Mopakosuya A.l'.,
OO61mecTBO ¢ orpanudeHHOM 0TBETCTBeHHOCTHIO « 1O MHEMO3MHA »

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
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