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INOACHUTEJIBHASA 3ATINCKA

VYuebHblil Kypc «Anrebpa M Hayajla MaTeMaTHMYECKOro aHalu3a» SBISAETCS OJHUM W3
HauOoJiee 3HAUYUMBIX B IIPOrpaMMe CpeJHEero oouiero oOpa3oBaHUs, IOCKOJbKY, C OIHOMN
CTOPOHBI, OH O0ECIeYMBACT HMHCTPYMEHTAJIBbHYIO 0a3y i HM3y4eHHS BCEX EeCTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILICHHUE
o0yyaroIuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHMsI HMH(OPMATHKH, OOLIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH M JPYrMX JAucIMIUIMH. B pamkax paHHoro ydeGHOro Kypca
oOydaroluecss OBJAJEBAIOT YHHMBEPCAIbHBIM  SI3bIKOM COBPEMEHHOM HayKu, KOTopas
bopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMaTUIECKOU opme.

VY4eOHbIi Kypc anreOppl W Hayal MaTeMaTHYECKOTO aHAIM3a 3aKJIaJbIBA€T OCHOBY IS
YCIIEIIHOTO OBJAJEHUs 3aKOHaMU (U3MKM, XUMHH, OWOJIOTUM, ITOHMMAaHUS OCHOBHBIX
TEHJEHUMH pa3BUTUS HKOHOMMKHM M OOILECTBEHHOM >XM3HM, IIO3BOJISICT OPUEHTHUPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH HX IS
JTAIBHEWIETO0 O00pa3oBaHWs W B IIOBCEJIHEBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPAaKTHBIMU U JIOTUYECKU CTPOTUMH KOHCTPYKLMSAMM anreOpbl 1 MaTeMaTHUECKOro aHalln3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, JIOKa3bIBaTh
YTBEPAKACHUSI C IOMOLIBI0 UHIYKIIMK U pacCyk1aTh JeAYKTUBHO, HCIOIb30BaTh 0000IIEHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U AaHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBILLUICHHUE.

B xone m3yuenust ydeOHOro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAJIM3a»
oOydaronuecss MOJy4YaloT HOBBIM ONBIT PELICHUS NPUKIATHBIX 3a7ad, CAMOCTOSITEIBHOTO
IIOCTPOCHUS MaTeMaTHYEeCKUX MOJENEeH peallbHbIX CUTyalud, UHTEpPIpPETaluu IOJy4YEHHBIX
pELIEHUH, 3HAKOMATCS C IIPUMEPAaMU MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B NPUPOJE, HAYKE U
HCKYCCTBE, C BBIIAIOIMMUCS MaTEMATUYECKUMU OTKPBITHSIMU U UX aBTOPAMH.

VY4eOHbIl Kypc o0sajaeT 3HAYMTEIbHBIM BOCHUTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIH
peanu3yercss Kak uepe3 ydeOHbIH Marepuall, CHOCOOCTBYIOUIMI (OPMHUPOBAHHMIO HAYYHOIO
MHUpPOBO33PEHHUS, TaKk M 4epe3 crneuupuky y4eOHOW  JIeSTeNbHOCTH, TpeOyromei
IPOJODKUTENPHON  KOHUEHTpAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YE€HHbIN pe3ynbTar.

B ocHoBe meroauku o0ydeHus anredpe M HavajgaM MaTEMaTHYECKOrO aHallu3a JIEKUT
JeSITeIbHOCTHBIN MPUHLIUI 00Y4EHUs.

B cTpykType yueGHOrO Kypca «Anredpa U Hauana MaTeMaTHYeCKOTO aHAJIN3a» BbIIEICHBI
CIIEIyIOIINE COJEpP)KAaTEIbHO-METOAUYECKHE JUHUM: «Uucna U BblUMCICHUS», «DYHKIMH U
rpaduxu», «YpaBHEHUs U HEpaBeHCTBay», «Hauana MaremaTnueckoro aHainusa», «MHoxkecTBa 1
Joruka». Bce OCHOBHBIE CONEP)KATEIBHO-METOAWYECKUE JIMHUMA H3Y4arOTCs Ha NPOTSHKEHUU
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oOopa3oBaHMs, €CTECTBEHHO IOMOIHSIS IPYr
JIpyra ¥ MOCTENEHHO HACBIAsCh HOBBIMM TeMaMH U pasjaenamu. JlanHbI y4eOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJBKY OOBEAMHSET B cede coJep)kaHue HECKOJIbKHX
MaTeMaTHYeCKUX TUCLHUIUIMH, TaKMX Kak aireOpa, TPUTOHOMETpUs, MaTeMaTWYeCKHi aHalu3,
TEOpHsl MHOXKECTB, MaTeMaTrhyeckas joruka u apyrue. Ilo mepe Toro kak oOydaromuecs
OBJIaJIEBAlOT BCE Oosiee MIMPOKMM MaTeMAaTUYECKHUM alllaparoM, y HHUX TOCIeI0BaTEIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKYl0 MOJIeNb pPeaJbHOU
CUTyallud, MPUMEHATh 3HAHMS, MOJTY4YEeHHbIE NMPU HM3YYEHUH Y4eOHOro Kypca, A pelieHus



CaMOCTOSITENIbHO C(OPMYJIUPOBAHHOW MaTeMaTHYeCKOW 3ajaud, a 3aTeM HHTEpIpPeTHPOBATh
CBOM OTBeET.

CopepxarenpHo-MeTOAMYECKAss  JIMHUSA — «Yucna W BBIUMCIEHMSD — 3aBEpIIAET
dbopMupOBaHNE HABBIKOB HCIIONB30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOe ObLIO HAayaTo Ha
YpOBHE OCHOBHOTO 0011ero obpazoBanus. Ha ypoBHe cpemHero obmiero odpa3oBaHus 0c000€
BHUMaHHE yjenseTcss (OpMUPOBAHUIO HABBIKOB PAllMOHAIBHBIX BBIYMCICHH, BKIIIOYAIOIIUX B
ce0si MCIIONb30BAaHUE PA3IMYHBIX (POPM 3alUCH YHCIA, YMEHHE JIeNaTh MPHUKHUAKY, BBIIOIHATh
npuOIKEHHBIE BRIYUCIICHUS, OLICHUBATh YHCIOBBIC BHIPAXKEHU A, paboTaTh C MaTeMaTUYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYYarolIMMCsI MHOXECTBA HATYpajbHBIX, LIEIBIX, PAllMOHAIBHBIX U
JEHCTBUTENBHBIX YMCEN JIONOJHAIOTCS MHOXECTBOM KOMIUIEKCHBIX 4Mced. B kaxaom u3 3tux
MHOECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIE EMY CIIEIIM(PHUECKUE 3aaYH U ONlepaluu: JeJICHUEe
HAIEJIO, ONEpPUpPOBAHHE OCTaTKAMH Ha MHOXECTBE IIeJIbIX 4YHCEeJ, OcOOble CBOMCTBa
paloHaIbHBIX U UPPALMOHATIBHBIX UYMCeN, apu(MeTHyecKue Oomepaluu, a TakKe H3BICUCHUE
KOpPHS ~ HAaTypaJbHOW CTENEHM HAa  MHOXECTBE KOMIUIEKCHBIX 4Mcel. bmaronmaps
NOCJIEZIOBATEIbHOMY  PacIIMpPEHMIO Kpyra HCHOJb3YEMbIX YHMCEI U 3HAKOMCTBY C
BO3MOXKHOCTSIMU MX MPUMEHEHHUSI IJIs1 PELICHUS PA3IMYHBIX 33724 (popMHUpyeTcs MpeAcTaBlIeHUE
0 €IMHCTBE MAaTEMAaTUKH KaK HAYKH U €€ pOJIM B IOCTPOCHUH MOJIEIEH pealbHOrO MUpPA, IHUPOKO
UCIOJIb3YIOTCSI 0000IIEHNE U KOHKPETU3aL U

JIunus «YpaBHEHUsI U HEPABEHCTBA» PEAJIU3YETCs] HAa NPOTSIKEHUM BCEro OOY4YEHMs Ha
YpOBHE cpeaHero oOmiero oOpa3oBaHMs, IOCKOJBKY B KaxaoMm paszeine I[Iporpammsl
MPEelyCMOTPEHO PEIlIeHUE COOTBETCTBYIOIIMX 3aad. B pe3ynbrare oOydaromnuecs OBIaJ€BAlOT
pPa3IUYHBIMU  METOJAaMHU  DPELIEHUS palMOHAIbHBIX, MPPALMOHAIBHBIX, [10Ka3aTelbHbIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUIECKUX YPABHEHWH, HEPABEHCTB M CHCTEM, a TaKXkKe 3ajad,
coaepxamux napaMmerpsl. [lonydyeHHble yMEHHsI IIMPOKO HMCHOJIb3YIOTCS IPH HCCIEIO0BAaHUU
GyHKIHMI ¢ TOMOIIBbIO TPOU3BOIHOM, IPU PEIICHUH NMPUKIATHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HanOOJBIINX W HAUMEHBIINX 3HaYeHWI (yHKUMU. JlaHHas conmeprkaTeibHas JIMHUS BKIIIOYAET B
cebst Takke (OpMUPOBAHHWE YMEHUM BBINONHATH pacuéTel 1o (opmynaM, HpeoOpazoBaHUs
palOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHHM, a TaKXKE BBIPAXKECHU,
coJepXkalx creneHu M Jorapupmel. braromaps u3yueHuro anreOpandeckoro Matepuana
INPOUCXOAUT JajibHEHIlee pa3BUTHE ANTOPUTMHUYECKOIO U aOCTPAKTHOIO  MBIIUICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JETYKTUBHBIX PacCyKICHHM, pabOTbhl C CUMBOJIbHBIMU
(dbopmaMu, TpeACTaBICHUs 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHUJ/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpQGeKTUBHbIE HHCTPYMEHTHI AJIS1 PELICHHUs NPAKTHUYECKUX U €CTECTBEHHO-
HAy4yHBIX 3ajla4, HarjasAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HayKH.

CopnepxarenbHo-MeToanyecKass JUHUS «DyHKUMU U TrpaUKU» TECHO MepervieTaeTcs ¢
JPYTUMH  JIMHHSMH ~ y4eOHOTO  Kypca, IOCKOJIbKY B  KaKOM-TO  CMbICIe  3ajaér
NOCJIEAOBATENBHOCT ~ M3yYEHUs MaTtepuana. V3ydeHwe  CTENeHHOW, IOKa3aTelbHOM,
Jorapu(pMHUUEcKOl U TPUTOHOMETPUYECKUX (YHKIUI, UX CBOMCTB U rpaMKOB, HCIOIb30BAHHE
GbyHKIUN Ui peuieHusl 3ajad U3 JpYTUX y4eOHBIX MPEJAMETOB U PEalbHOM JKU3HU TECHO
CBA3aHO KaK C MaTeéMaTHYECKUM aHAJIM30M, TaK U C PELIEHUEM YpPaBHEHMH U HepaBeHCTB. [Ipu
3TOM OoJbIIOE BHHMMaHUE yaessercs (OPMUPOBAHMIO YMEHHs BBIpakaTb (QOpMYyIaMu
3aBHCHUMOCTH MEXy pa3IU4YHbIMU BEIMUYMHAMH, HUCCIIEI0BAaTh MOJyuYeHHbIE (PYHKIIUU, CTPOUTH
ux rpaduku. Marepuan STOH coiepKaTeNbHON JIMHMM HAlleJIeH Ha pa3BUTHE YMEHHH U
HaBBIKOB, MO3BOJISIONIMX BBIPaKaTh 3aBUCUMOCTH MEXIY BETHYMHAMH B pa3inuyHON (opme:
AHAIUTUYECKOW, Tpaduueckod U crnoBecHOH. Ero wusyueHue crmnocoOCTBYeT pa3BUTHIO



QITOPUTMUYECKOTO  MBILIUICHUS, CIIOCOOHOCTM K  OOOOMIEHMIO W KOHKpETH3alluH,
WCIIOJIb30BAaHHUIO aHAJIOTUH.

ConepxarenpHasi TuHus «Hagana MaTeMaTHyecKOTro aHaan3a» MO3BOJIET CYHICCTBEHHO
pacIIupUTh KPYr Kak MaTeMaTU4YeCKUX, TaK U MPUKIATHBIX 3a7a4, JOCTYMHBIX O0y4YarolInuMcs,
TaK KaK y HHUX IOSBIISIETCSI BOBMOXKHOCTh CTPOUTH IPpapUKHU CIOKHBIX (QYHKUUHN, ONPEAeNiaTh UX
HauOOJIbIIME U HAUMEHBINNE 3HAYEHUS, BBIYUCIATD IIomaau Guryp u oObEMBI Te, HAXOIUTh
CKOPOCTHM W YCKOpPEHHs TpoleccoB. JlaHHas cojiepKarenbHas JIMHUS OTKPHIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYeCKHX MOJeJel pealbHbIX CHUTyalui, I03BOJISET
HAaXOJUTh HAWIy4lllee pEHIeHHE B MPUKIAIHBIX, B TOM YHCIE COIHUAIbHO-IKOHOMUYECKUX,
3aa4ax. 3HAKOMCTBO C OCHOBaMHM MAaTEMaTHYeCKOTO aHajin3a CIOCOOCTBYET pPa3BUTHUIO
abcTpakTHOTO, (POPMATBHO-IOTUYECKOTO U KPEaTUBHOT'O MBIIIICHUS, (POPMUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U uckyccre. O0yuaronuecs
Y3HAIOT O BBIJAIOMIMXCS pe3yibTaTax, MOJyYEHHBIX B XOJ€ Pa3BUTHSA MaTeMaTUKHU KaK HAyKH, U
00 ux aBTOpax.

CogepxarenbHO-METOAMYECKass JIMHUS «MHOXECTBA W JIOTHKAa» BKIIOYaeT B ceOs
9JIEMEHThl TEOPHUHM MHOXKECTB W MAaTeMaTH4YeCKOW JIOTUKH. TeopeTHKO-MHO)KECTBEHHBIE
MPEJICTaBICHNUS] TPOHU3BIBAIOT BECh KypC HIKOJIBHOM MaTeMaTWKH W TpeiaraloT Haubolee
VHHUBEPCATHHBIA SI3bIK, OOBEAMHSIIONIMA BCE pa3feiibl MAaTEMATHKU W €€ MPUIOKCHHUH, OHU
CBSI3BIBAIOT Pa3HbIC MATEMATUYECKHE TUCIUTUTMHBI M UX TIPHIIOKEHUS B euHOe 1enoe. [loatomy
BaXHO JIaTh BO3MOXXHOCTh OOy4arolmeMycs TOHUMAaTh TEOPETHKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHOM MaTeMaTHMKH M HCIOJb30BaTh €ro JJIs BBIPAXKEHUS CBOMX MbIciei. Jpyrum
B2XHBIM NPHU3HAKOM MaTEMATHKH KaK HAyKH CJIEIYyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOTOCTh
000OCHOBaHMI ¥ CJICIOBAaHHWE ONPEACIEHHBIM TIPaBHJIAM IOCTPOCHHS JOKa3aTelIbCTB.
3HAKOMCTBO C 3JIEMEHTaMH MAaTeMaTH4YEeCKOW JIOTMKU CIHOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO
MBIIUICHHUS] 00YYaroINXCsl, MO3BOJISIET UM CTPOUTH CBOU PACCYXKICHUS HA OCHOBE JIOTMUECKUX
npaBwmI, GOPMUPYET HABBIKK KPUTHICCKOTO MBITIICHUSI.

B yueOHOM Kypce «AnrebOpa W Hadajma MaTEeMAaTHYECKOTO aHAIHM3a» MPHUCYTCTBYIOT
OCHOBBI ~ MaTeMaTH4YeCKOr0  MOJETUPOBAaHUS, KOTOpble  MPHU3BaHBl  CIHOCOOCTBOBATH
(GbOpMUPOBAHHIO HABBIKOB IOCTPOCHHSI MOJENeld pealbHbIX CUTYyallui, HCCIEHOBAHUS OSTUX
MOJICJIC C TOMOIIBIO0 armapara anreOpsl W MaTeMaTHYeCKOTO aHaiu3a, HHTEPIpPETAIluN
MOJTYYEHHBIX PE3yabTaTOB. TakwWe 3aJaHds BIUICTEHBI B Ka)IbIH W3 pa3JeiOB MPOTPAMMEI,
MOCKOJNIbKY BECh MaTepuai y4eOHOTo Kypca MIMPOKO UCHONB3YeTCs IS PEUICHUS MPUKIIATHBIX
3amay. llpu pemeHnn peanbHBIX MPAKTUYECKHX 337ad  OOydaromuecs pa3BUBAIOT
HAOJI0IaTEIBHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIH30BATh
aHAJIOTHIO, 0000IaTh M KOHKPETHU3WPOBATH Mpodiemy. JlesTensHOCTh 1O (POPMHUPOBAHUIO
HABBIKOB PEIlIeHUs] MPUKIAAHBIX 33]]a4 OPraHU3yeTCsl B MPOLIECCE N3YUCHHsSI BCEX TEM Y4eOHOTO
Kypca «Anrebpa v Hayalla MaTeMaTUYECKOTO aHATTU3ay.

Ha n3ydenune yueOHOTO Kypca «Alredpa U Havasa MaTeMaTHIeCKOTO aHAJTN3a» OTBOJIUTCS
272 4aca: B 10 xmacce — 136 wacoB (4 gaca B Henmento), B 11 kmacce — 136 yacoB (4 daca B
HEJIETIIO).



COJEPKAHUE OBbYYEHUA
10 KJIACC

Yuciia 1 BIYHCICHUA

Panyonanenele uncia. OOBIKHOBEHHbIE U JECATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuojuyeckue apoodu. Ilpumenenune apoGeil 1 NPOLEHTOB Ul pellieH!s IPUKIaIHbIX 33134 U3
Pa3JIMYHBIX OTPACIICl 3HAHUHN U PEATbHON KU3HHU.

JleiicTBuTenbHBIC YKca. PalmoHaNbHBICE M WpPpallMOHAIBHBIC YHcia. ApuMeTHuecKue
ornepauuu ¢ JCHCTBUTEIBHBIMU 4YUCIAMH. MOAynb AEHCTBUTEIBHOIO YHCIA M €r0 CBOWCTBA.
[TpubnnxEHHBIE BBIUMCIEHUS, IpaBWJa OKPYIJIEHUs, MNPUKUAKA M OLEHKAa pe3ysbTara
BBIYMCIICHUM.

Crenenb ¢ neibM nokasateneMm. bunom Heiotona. VMicnonp3oBanue moaxosimein popmbl
3alACU ACUCTBUTEIBHBIX YUCEII Ul PEIIECHUS IPAKTUYECKUX 3a7a4 U IPEICTABICHUS JAHHBIX.

Apudmerndeckuil KOpeHb HaTypaJIbHON CTENIEHH U €ro CBOICTRA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypalibHbIE JIOrapu(MBbI.

CuHyC, KOCUHYC, TAHI€HC, KOTAHI'€HC YMCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa W TOXIECTBEHHblE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIIBHBIE YpaBHEHUsI U ypaBHEHUs-CIIeICTBUA. HepaBeHCTBO, pellleHre HEPABEHCTBA.

OCHOBHBIE METOJIBI PEUICHHUS IIETBIX U JPOOHO-PAIMOHATIFHBIX YPAaBHEHUH W HEPABEHCTB.
MHorousneHsl OT OJHOM NEPEMEHHOW. JleleHMe MHOrowieHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. Muorousnensl ¢ rensivMu kodddunnentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COIEPIKAIINX CTENIEHH U KOPHHU.

UppanuonaneHble  ypaBHEeHUS. (OCHOBHBIE METOABl PEUIEHHMS] HPPaALUOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS IT0KA3aTEIbHBIX YPABHEHUI.

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

Jlorapupmuueckue ypaBHeHHA. OCHOBHBIE METOABI pPELICHHs JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHble TpHUroHoMeTpuueckue (opmynsl. [IpeoOpa3oBaHne TPUTOHOMETPHUUECKHUX
BBIpAKCHUM. PellleHre TPUroHOMETpUYECKUX YPaBHEHHMN.

Pemenue cucreM JIMHEWHBIX ypaBHEHMM. MaTpuua CcUCTEMBI JIMHEWHBIX YpaBHEHMI.
Onpenenurens MaTpuipl 2X2, €ro reOMETPUYECKUH CMBICI M CBOWCTBA, BBIYUCIIEHHE €ro
3HA4YEHMS, IPUMEHEHNE OINPEIEIINTENS I PEIICHNs] CUCTEMbI JIMHEHHBIX YpaBHEHMN. Pemenue
MIPUKIIAJHBIX 3a/1a4 C IIOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHEeHM. McciieqoBanue MocTpOeHHOU
MOJIEJIY C TOMOILBIO MAaTPUILL U OIIPEACIUTEIEH.

ITocTpoeHrne MareMaTHYeCKUX MOJENEN peaJbHOM CUTyalluH C IOMOIIBK) YPaBHEHUH U
HepaBeHCTB. [IpuMeHeHHMe ypaBHEHHWI M HEpPAaBEHCTB K PEIICHMI0 MaTE€MaTHYECKMX 3aJad U
3aJa4 U3 Pa3NUYHbIX 00JacTel HAYKU M peabHON JKU3HU.

DOyHKUUH U rpaduKu

OyHKMs, crnocoObl 3anaHus (yHKuuu. B3anmuHo oOparnblie ¢yHkiuu. Kommosunus
¢byukuuii. ['padux pynkuun. DnemeHTapHble peodpa3oBanus rpadukoB yHKINH.



OO6nacth onpeeneHns 1 MHOXKECTBO 3HaueHnd ¢GyHkumu. Hymu ¢ynknuu. [TpomexyTku
3HaKonocTossHCTBa. YETHbie M HeuéTHhle QyHKIMU. [leprognueckue ¢yHKuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMU. MakCUMyMbl 1 MUHHUMYMBbI (QpyHKIuU. Hanbomnpiiee u HauMeHbIIee
3HaYeHUS PYHKIIMH HA TIPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMH. DIIEMEHTapHOE UCCIIEOBAHUE U
MOCTPOCHUE UX TPAPHKOB.

Crenennast GpyHKIMS ¢ HATypalbHBIM M IIEJIBIM IOKa3ateneMm. EE cBoiicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHsS n-oil cTeneHd Kak (pyHKUHMHM OOpaTHOW CTENEHU C HATypabHBIM
MIOKa3aTeJIEeM.

[Toka3zarenpHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3oBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHUCJIOBOr'0 ApPryMEHTA.

QOyHKIMOHATBHBIE 3aBUCHMOCTH B pPEJIbHBIX MpoIeccax U siBIeHUsX. [ paguku peanbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHuUs MOCIE0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCcKon
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBbIE MOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMmerpuueckas nporpeccusi. Cymma OecCKOHEUHO YOBIBAIOLIEH reOMETPHUYECKON MpPOTPECCHH.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. DopMyrna CIOXKHBIX IPOLIEHTOB.
Hcrnonbs30BaHue MPOTrpeccuu Ul pELIEHUS PEAIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMH W MX cBoWcTBAa. TOUYKM pa3pbiBa. ACHUMITOTHI TpadUKOB
¢dbyuknuii. CBoiicTBa (YHKIUN HENpPEpBIBHBIX HA OTpe3ke. MeToJl WHTEpBAJIOB I PEIICHUS
HepaBeHCTB. [I[pruMeHeHne CBOWCTB HEMTPEPBHIBHBIX (DYHKIUH ISl pEIICHHS 3a/1a4.

[lepBas u BTopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMeTpUIECKU U HU3MIEeCKUil
CMBICJI IPOM3BOIHON. YpaBHEHHE KacaTelbHOH K rpaduky QyHKIUM.

[Tpou3BoHbIEe 3NeMeHTapHbIX QyHKIUH. [Ipon3BoiHAs CyMMBbI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluy HajJ MHOXXECTBaMU U MX CcBoiicTBa. [{uarpammsbl Diinepa—BeHHa.
[IpuMeHeHnEe TEeOpEeTUKO-MHOXKECTBEHHOIO ammnapara Juid ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYeCcKOro  oOBEKTa,  CJENCTBUE,
JI0Ka3aTeNbCTBO, PABHOCWIBHBIE YPABHEHHUS.

11 KUIIACC

Yucsa v BbIYUCICHUSA

Hatypanbuble u 1nenble yucna. [IpumeHeHHe NPHU3HAKOB JEIMMOCTH LEIBIX YHUCEI,
HaubOonbmui obmui nenurens (nanee — HOJl) u Haumensiee obmee kpatHoe (nanee — HOK),
OCTaTKOB MO MOJYJII0, anroput™Ma EBknnaa 1i1s peieHus 3a1a4 B LEIbIX YUCIIaX.

KommiekcHple uymcna. AnreOpandeckas W TPUTOHOMETpUYecKass (OpPMBI  3amucu
KOMIUIEKCHOTO 4Yucia. ApupMeTHUYecKre ONepaluyu ¢ KOMIUIEKCHBIMU unciaMmu. M3o6paxkenue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM MtockocTh. Popmynia MyaBpa. KopHu n-oii cTenenu u3



KOMIUIEKCHOTO 4ucna. [IpuMeHeHne KOMIUIEKCHBIX YHCeNl MJsi pemieHuss (U3HYecKux u
F€OMETPUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

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

OT16op KOpHEH TPUTOHOMETPUUECKUX YpPaBHEHHUH C MOMOILIBIO TPUTOHOMETPUUECKON
OKPY’KHOCTH. Perienue TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OcHOBHBIE METO/IbI PEILIEHUs TOKA3aTEIbHBIX U JIOrapu(pMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAJIBHBIX HEPABEHCTB.

OcHOBHBIE =~ METOABl  PELIEHUS CUCTEM U  COBOKYIHOCTEH  PallMOHAJIbHBIX,
UpPpaMOHATBHBIX, TOKA3aTEIbHBIX U JIOTApU(PMUIECKUX YPABHECHHA.

VYpaBHEeHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHUYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pPEAITbHON JKHW3HM, MHTEPIPETALUs IOJTyYSHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpapuKH.

['padmyeckue MeTONbI pEIICHUS YpaBHEHUN H HepaBeHCTB. [paduueckue MeToabl
pelIeHus 3a/1ay ¢ mapaMeTpaMH.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAHUS IPOLIECCOB M 3aBUCHMOCTEH,
KOTOPBIE BO3HUKAIOT NP PEIICHUH 3a/1a4 U3 APYTUX yIEOHBIX MPEIMETOB U pealbHOW KU3HH.

Hayana maTemMaTn4yeckoro aHajamsa

[TpumeHeHre MPOU3BOIHOM K MCCIEIOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U SKCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIETO 3HAYCHU HEeNIPePhIBHOW (DYHKIIMK Ha OTPE3Ke.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JJIs OIpENesIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aJaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBo0oOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpan. I'eomeTpruueckuii cMpIca MHTErpaia. BeluncieHne onpeaeéHHOro HHTerpana
no ¢popmyine Hetorona-Jleitouuna.

[IpumeHeHne uWHTErpana Uil HAXOXACHUS IUIOMAAEeH IUIOCKUX ¢GUryp U o0bEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKkoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpa:xknaHCcKOro BOCIIMTAHUSA:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3UIUU  OOYYArOIIeToCsl KAk AaKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCUHCKOro OOIlecTBa, MPEACTAaBICHUE O MAaTEMaTHUYECKMX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBICHHUI, Mpolenyp TIpakJaHCKOro oOuiecTBa
(BBIOOpBI, OIMPOCHI U APYroe), yMEHHWE B3aWMOJEHCTBOBATH C COLMAIBHBIMM HWHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSAMHU U Ha3HAYCHHUEM;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaXKTaHCKON WICHTUYHOCTH, YBaXXKEHUS K MPOILIOMY U
HACTOALIEMY POCCHUICKON MaTeMaTHKH, LIEHHOCTHOE OTHOILIEHHE K JOCTHUKEHHSIM POCCUHUCKUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, MCIOJIb30BAHUE ITUX JOCTH)KCHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTIDKCHUN HAyKH U JCSTEIbHOCTHIO YYEHOTO, OCO3HAHHUE JIMYHOTO BKJIAJa B IOCTPOCHUE
YCTOHYHMBOTO OYyIyIIEro;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHUM, pacCyXIeHu#d, BOCIHPUUMUYUBOCTh K
MaTeMaTHYECKUM acCIeKTaM pa3InYHbIX BHI0B UCKYCCTBA,

5) ¢pusuveckoro BOCNUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTEMaTHUECKUE 3HAHUS B HHTEPECcax 3JI0POBOTO
u 0e3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHATHIA U OTAbIXA, peryisipHas (pusnveckast akTHUBHOCTb ),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON 1€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/y, OCO3HAHHME IIEHHOCTU TPYOIIO0US, HHTEPEC K Pa3IMYHBIM cdepam
MpOoPECCUOHAIBHON JCSATEIIBHOCTH, CBA3aHHBIM C MAaTEMaTUKOW W €€ MPUIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U pearTu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE TJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caM00Opa30BaHMIO Ha MPOTSIKEHUU BCEH )KU3HU, TOTOBHOCTh K AKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH,

7) 3K0JIOTHYEeCKOTr0 BOCTIUTAHUSA:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COLUAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HAa COCTOSHHE TPHUPOJHOM M COIMATBHOM Cpeibl, OCO3HAHUE
r00aMbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpUEHTalMs Ha  MpPUMEHEHHe
MaTeMaTHYECKUX 3HAHUN ISl pelIeHHs 3ajad B 00JacTU OKPY’KAIOUIEH Cpelbl, MIaHUPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKaIOLIEH Cpebl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:



C(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pasBUTHS HayKH W OOILIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTUYECKOM HayKH Kak chepsl
YeJI0BEUYECKON JESTENbHOCTH, 3TAlOB €€ pa3BUTHS U 3HAUMMOCTHU JUISl Pa3BUTHSI LIMBUIIM3ALNH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MAaTEMaTU4YECKOU KyJIbTYPOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIEN0BATEIbCKYIO IEATEIbHOCTh MHINBAYaIbHO U

B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe el CTBHS

Ba3oBble JJornueckue aeiicTBus:

BBISIBJISITH U XapaKTEPU30BaTh CYNICCTBCHHBIC MMPU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(PUKALMK, OCHOBAaHUA [UIsi 000OILIeHUs u
CpaBHEHUs, KPUTEPUU TPOBOJMMOI0 aHAJIU3A;

BOCIIPUHUMATh, (HOPMYJIHPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTCIbHBIC WU
OTpUIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U O0ITUE, YCIIOBHBIC,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H M MPOTUBOpEUUs B (pakTax,
JMaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHHUSX, Mpeasiaratb KPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JiefaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JCIAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOAMUTH CAMOCTOATEIHHO JI0KA3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKACHUN (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTPAMBATh APTyMEHTAIMIO, TPHUBOJAUTH MPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOM 3agaud (CpaBHHMBATh HECKOJIbKO BapHaHTOB
pemieHus, BbIOMpaTh Haubollee MOAXOMANIMA C Y4ETOM CaMOCTOSTENbHO BBIJIEICHHBIX
KpUTEPUEB).

ba3oBble uccienoBare/ibCKue AeiCTBUS:

MCIIOJIb30BATh BOIMPOCHI KaK MCCIEN0BATENLCKUI HHCTPYMEHT MO3HAHUA, POPMYIHUPOBAThH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpeUYne, MpobieMy, ycTaHAaBIMBaTh HCKOMOE W JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHUE;

MPOBOJIUTh  CAMOCTOSITEIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHUE I10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SIBICHHS, MPOIECCa, BBISBICHHUIO
3aBUCHUMOCTEN MeXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSTENNbHO (OPMYIHUPOBATh 000OIIEHUSI U BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHMUS, OLICHUBATh JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
000011IeHHNI];

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEIINOIO0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmaumeii:

BBISIBIIATH Je(UIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOIMMBIX JUIsl OTBETAa HA BOMPOC M TSI
pELIeHUs 3aa4H;

BbIOUpaTh MHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3NUYHBIX THUIOB, AaHAJIU3UPOBAThH,
CHUCTEMAaTHU3UPOBATh W HWHTEPIPETUPOBATh HMH(POPMAIMIO PA3IMYHBIX BUIOB U  (HopM
MIPE/ICTABJICHHS;



CTPYKTYpHpOBaTh  HMH(GOPMAIMIO, MPEACTaBIATH e¢ B  pasnuuHbIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTH HMH(OpPMAIMK 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPHUTEPUSM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

OO0uenne:

BOCIIpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIOBUAMH U LCIIIMU
oOmIeHusi, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS] B YCTHBIX U MUCHMEHHBIX
TEKCTax, JaBaThb IMOSCHEHUS IO XOAY pEHICHHs 3a/ladl, KOMMEHTHPOBATh IOJIYYECHHbBIN
pe3yJbTaT;

B XOJIe OOCYXICHHS 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOHl TEeMbI, MPOOIEMBI,
pelaeMoil 3a1ayu, BBICKA3bIBATh WJICH, HAllCJICHHbIE HA MOMCK PELICHHS], COMOCTaBISATh CBOU
CYXKICHHS C CY)KIEHUSIMU IPYI'MX YYaCTHHUKOB JMajora, oOHapyXHBaTh pa3jiHyuue U CXOJICTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYyIMPOBATH Pa3HOTIIACHSI, CBOM BO3PAKCHUS;

NpEaACTaBIATL PE3YJIbTAaThl PCHICHUA 3aadd, SKCICPUMCHTA, HUCCICAOBaHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpAaTh (QopMaT BBICTYIUICHUS C Y4ETOM 3aJady MpPE3CHTAluu U
0COOCHHOCTEH ayAUTOPHH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe AeiicTBUS

Camoopranusauus:

COCTaBIIAITh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpATh CIOCOO pElIeHUs C Y4ETOM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOW MH(OpMALIUU.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJIEKT:

BJIa/IETh HaBBIKAMH MO3HABATEIBHON peIeKCUU KaK OCO3HAHUS COBEPILAEMbIX JCHCTBUN
U MBICIUTENBHBIX IPOLIECCOB, HUX Ppe3yJdbTaToOB, BIAJETh CIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3ysIbTaTa pelleHns MaTeMaTHUecKoH 3a1aun;

NpEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IpPH PEUICHUM 33/7a4d, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHBIX, HAMJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATb COOTBETCTBME pe3yibTaTa MLEIM M YCIOBHSAM, OOBSICHATH INPUYUHBI
JOCTHKEHUS] WJIN HEAOCTH)KEHUS pe3yJbTaTOB JAESITEIbHOCTH, HAXOAWTh OIIMOKY, J1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEILHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHON pabOThl IpU
pelieHnn ydeOHBIX 3aJay, NPUHUMATh II€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM PAaOOTHI, paclpeiessiTh BHABI padoT, TOTOBapUBATHCS, 0OCYXKIATh
npoliecc M pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMbI» WU HHBIE), BBIIOJHATH CBOIO 4acTh paOOThl U KOOPIMHUPOBATH CBOM JEWUCTBUS C
IpYTMMH YI€HaMHd KOMaHJbl, OLIEHMBAaTh KayeCTBO CBOETO BKJaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUS.



IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyuyenus B 10 kiacce oOyyaroIIMCS MOMYYUT CIEAYIOIIME IMpPEIMETHBIC
pe3ysbTaThl 1O OTIACIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOTO aHAIIU3a»:

Yucia ¥ BLIYMCIICHUA:

CBOOOJTHO OTIEPUPOBATH MOHATUAMU: PAHOHAIBHOE YHCIIO, OECKOHEUHAs! TTEPUONUECKas
IpoOb, MPOIEHTHI, WPPAMOHAIFHOE YHCIO, MHOXKECTBA PAIMOHAIBHBIX W JCHCTBUTEIHHBIX
4HCell, MOLYJIb AEUCTBUTEIBHOTO YUCIIA;

IPUMEHSATH IpOOU U MPOLIEHTHI Ul PELICHUs IPUKJIAAHBIX 33]a4 U3 Pa3InYHbIX OTpacieil
3HAHUH U PEAIbHOM KU3HU;

IPUMEHSATh NPUOIMKEHHBIE BBIYMCIEHUS, NIpaBWIa OKPYIJIEHMsS, NPUKUIKY U OLEHKY
pe3yJibTaTa BBIYUCIICHUN;

CBOOOJIHO ONEpUpPOBAaTh IOHATHEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HNOIXOAAIIYI0 (OPMY 3alHCH JCHCTBUTEIBHBIX YHCEN JJISl PEIICHHs] MPAaKTUYECKHX 3a1ad U
IIPEJICTaBICHUS JaHHbIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HAaTypalbHOM CTENEHH;

CBOOOJTHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAILHBIM I10Ka3aTelIeM;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMH: JIOTapu(M dYHcIa, NECATUYHBIE W HATypajbHBIC
J0TapuQMBbl;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCIOBOTO
apryMeHra;

OIIEpUPOBATH MOHATUIMU: APKCUHYC, APKKOCUHYC U apKTaHI'€HC YMCIOBOIO apryMeHTa.

YpaBHeHus1 U HepaBEeHCTBA:

CBOOOJHO  OHEpUpOBaTh  HOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U yPaBHEHUA-CIICICTBUS, PABHOCUIIbHBIE HEPAaBEHCTBA,

IPUMEHSTh pa3IUYHble METObl PEIIEHUS palMOHAIBHBIX WU JIpOOHO-PAIMOHAIBHBIX
YpaBHEHUH, IPUMEHSATh METOJ] HHTEPBAJIOB ISl PEILICHUSI HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHAMU: MHOTOYJIEH OT OJHOW MEpPEeMEHHOH, MHOTOWIEH C
HenbIMA - KO3 QUIMEHTaMH, KOPHM MHOTOWIEHA, IPUMEHATh JeJIeHHEe MHOIO4JIeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 11 perenus 3anay;

CBOOOZHO oONEepUpoBaThb NOHSTUAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHla,
ONpEACIUTENb MaTpULbl 2 X 2 W €ro IeOMETPUYECKHMH CMBICI, MCIIONb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juis BBIYUCIEHUS €ro 3HA4Y€HUs, IPUMEHSTh ONPENEIUTENN )i PEIICHUs
CUCTEMbl JIMHEWHBIX YpaBHEHUH, MOJEIMPOBATh peajbHbIE CUTYyallUd C MOMOIIbIO CHCTEMBbI
JUHEHHBIX YpPaBHEHMH, HCCIEeIOBaTh IIOCTPOEHHBIE MOJEINW C TOMOUIIbI0 MAaTpull U
OIpEACINTENEH, UHTEPIIPETUPOBATH MTOJIYYE€HHBIN PE3YIIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEMCTBUI C KOPHAMH JIJIsI TpeoOpa30oBaHusl BRIPaKEHUI;

BBIMOJIHATh ~ MPEOOpa30OBaHUSl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIUX CTENEHH C
paloHaIbHBIM ITOKA3aTeNIeM;

UCIIONIb30BaTh  CBOWCTBAa JIorapuMoB Jii  NIpeoOpa3oBaHUs  JIOTapUPMHUUYECKUX
BBIPAKECHMUI;

CBOOOJTHO ~ OINEpPUPOBAaTH  MOHATHAMHU:  HPpALMOHANbHbIE,  IOKa3aTelbHbIE U
jJorapuMuUecKue ypaBHEHMsI, HAXOJUTh WX PELIECHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;



IPUMEHATh  OCHOBHBIE  TpUTOHOMeTpudeckue  (opMyasl s HpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHHUIA;

CBOOOJTHO OINEPHUPOBATH TOHSATHEM: TPUTOHOMETPHUYECKOE ypaBHEHHE, TPUMEHATH
HEeo0XouMble (OPMYIIbI JUIsl PELLICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHMUI;

MOJENIMPOBaTh pEeaJbHblE CUTyallUM Ha sA3bIKE anreOpbl, COCTAaBJIATh BBIPAXKEHUS,
yYpaBHEHMsI, HEpPABEHCTBAa 110 YCJIOBHIO 3a/ayM, MCCIEA0BaTh IOCTPOCHHBIE MOJENU C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U rpapukm:

CBOOOJIHO ONEpUpPOBaTh MOHATUAMU: (YHKLMS, CHOCOOBI 3aJaHMsl (PYHKLUH, B3aUMHO
oOparHble (QYHKIUHM, KOMIO3UIUSA (YyHKIMHA, rpaduk (YHKIUHU, BBINOJIHATH 3JIEMEHTApHBIC
npeoOpa3oBanus rpaguKoB (HyHKIIHIA;

CBOOOJTHO ONEpUPOBaTh IMOHATUAMHU: OOJIACTH ONPEIENCHUs] M MHOXKECTBO 3HAYEHUH
(GyHKUUYU, HYIU QYHKLIUH, IPOMEXKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJTHO OTEPHPOBATH MOHATHAMHU: YETHBIE M HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GyHKIMH, TPOMEKYTKHM MOHOTOHHOCTH (DYHKIIUH, MAaKCUMYMBbl M MHHHMYMBI (DYHKIIHH,
HauOoJIblIIee M HaUMEHblIIee 3HaYeHEe (YHKLUU HAa IPOMEKYTKE;

CBOOOJTHO OINEpPUPOBATH MOHATHSAMHU: CTENEHHass (DYHKIMS C HATypaJbHbIM U LEJIBIM
nokasareseM, rpaduK CTENeHHOH (YHKIMU C HATYpaJbHBIM U IENIbIM ITOKa3areneM, rpapux
KOPHS N-O CTETIeHU KaK ()YHKIUU OOpaTHOH CTENEHH C HaTypaJlbHBIM IIOKA3aTeIeM;

ONEepUpOBATh MOHATHAMM: JMHEWHAs, KBaJpaTW4yHas W JApoOHO-IMHEHHass (QyHKIUH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IIOCTPOEHUE UX IPa(hUKOB;

CBOOOJTHO ONEPHPOBATH MOHATUSAMH: IOKa3aTeNbHast W Jorapupmuueckas QyHKIUH, UX
CBOWCTBA U TpadUKH, HCIIOIH30BATh UX IPAPUKH IS PEIICHHS YPAaBHEHHIA;

CBOOOJTHO ONEpUPOBATh MOHATHAMU: TPUTOHOMETPHUECKAs] OKPYKHOCTb, OINpe/eeHne
TPUTOHOMETPUUYECKUX (DYHKLIUI YHCIOBOIO apIyMEHTa;

UCTIONB30BaTh Tpaduku (QYHKIMHA JJIs1 UCCIEIOBAaHHUS TPOLECCOB M 3aBHCUMOCTEH TpH
pelIeHNH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB M PEANbHOW JKU3HH, BBIpaXaTh (HopMyTIamu
3aBHCUMOCTH MEX/y BeTUUYNHAMM;

Hauana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJTHO OIEPHUPOBATH TMOHATHAMHU: apuPMeTHdIecKas U TeOMETpUYecKas MpOrpeccus,
OeckOoHEYHO yObIBaroIlasi reOMETpUUEcKas MPOrpeccusi, JIMHEHHBIA U 3KCIIOHEHIIUAIbHBIN POCT,
(bopMyIna CI0XXHBIX MPOLIEHTOB, UMETh IPEACTABICHNUE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCHH VIS PELIEHUs PEeaTbHBIX 33/1a4 MPUKJIAHOIO XapaKkTepa;

CBOOOJTHO ~ ONEpUPOBATh MOHATHUSAMH:  TIOCIEIOBAaTENLHOCTh,  CIOCOOBI  3aJaHus
MIOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE i OTPAaHHYCHHBIE ITOCIIEA0BATEILHOCTH, IIOHUMATh OCHOBBI
3apOXKACHUS MATEMaTUYECKOI0 aHAJIN3a KaK aHajan3a OECKOHEYHO MaJblX;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: HENpPEpbIBHBIE (YHKIMM, TOYKH pa3pbiBa rpaduxa
(GyHKIMH, aCUMITOTHI rpaduka GyHKIUY;

CBOOOJTHO OTIEPHPOBATh TOHATHEM: (DYHKIHMS, HENpephIBHAas Ha OTpE3Ke, NMPHUMEHSTh
CBOWCTBA HEMIPEPBIBHBIX (DYHKLMH IS peILIeHHs 3a]1a4;

CBOOOJTHO ONEpUpOBaTh IMOHATHUSMHU: TiepBas W BTOpass MPOMU3BOJHBIE (DYHKIIHH,
KacaTenbHas K rpa@uky QpyHKUINU;

BBIUUCIISIT TIPOM3BOJHBIE CYMMBI, TPOM3BENEHHS, YAacTHOTO W KOMIIO3UIMH BYX
(byHKLUH, 3HaTh TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIHI;

UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI TPOU3BOIHOM [T peleHns 3a/au.

MHo:xecTBa U JIOTHKA:



CBOOOJTHO OTIEpUPOBATH OHATHUSIMU: MHOXKECTBO, OTIepaIliy HaJl MHOXKECTBAMU;

HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN amnmapar JUisi OMMCAHUS PEAbHBIX MPOLECCOB
U SIBJICHHI, IPH PEIICHUU 33724 U3 JPYTUX Y4eOHBIX MTPEIMETOB;

CBOOOJIHO OIEPUPOBATh MOHATHUSIMH: OIPEACIICHUE, TeopeMa, YpaBHEHHE-CIICICTBUE,
CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, JI0KAa3aTelIbCTBO, PABHOCWIBHBIC YpaBHCHHUS U
HEpaBEHCTBA.

K konmy oOyuenuss B 11 kJjacce oOydaromuiics MOJTYYUT CICIYIOIIHE TPEIMETHBIC
pe3ynbTaThl IO OTIEIBLHBIM TeMaM pabodeil mporpaMMbl y4eOHOTo Kypca «Anredpa W Hadaja
MaTeMaTH4YeCKOTO aHaJIM3ay:

Yuciaa ¥ BLIYMCIEHHS

CBOOOMHO OINEpPUPOBATH MOHSATUSMHU: HATYpadbHOE U IEJI0€ YHCIO, MHOXECTBa
HaTypaJbHBIX U LEIbIX YUCEN, UCMOJIb30BATh NMPU3HAKK JieauMocTh 1enbix yucen, HOQ u HOK
HaTypaJbHbIX YKCEN JI PEUICHUS 3a/1a4, IPUMEHTh alroput™M EBkinaa;

CBOOOIHO OMEPHPOBATH MOHATHEM OCTATKA 0 MOJYJIIO, 3allMChIBATh HATYpPAIbHBIE YUCIIA
B Pa3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAaX CUHCIICHHUS;

CBOOOJIHO OIEPUPOBATHh MOHATHUSAMU: KOMILIEKCHOE YMCIO W MHOXKECTBO KOMILJIEKCHBIX
YHCEJI, MPEJCTABIATh KOMIUICKCHBIC YHCIIA B alreOpandecKol M TPUTOHOMETpUYECKOH (opme,
BBITIOJTHATH apu()METHICCKHUE ONIEPAIMH C HUMH B U300pakaTh Ha KOOPIUHATHON TUIOCKOCTH.

YpaBHeHUsI U HEPABEHCTBA:

CBOOOJIHO  ONEPUPOBATH  TOHATHSAMHU:  HMppallMOHAIbHBIC,  IOKa3aTelIbHBIE M
Jorapu(MHUECKUE HEPABEHCTBA, HAXOUTh WX PELICHUS C TTIOMOIIBIO PABHOCHIIBHBIX IMIEPEX0JI0B;

OCYIIECTBIISATh OTOOP KOPHEH MpU PEIICHUH TPUTOHOMETPUUECKOTO YPAaBHEHUS;

CBOOOJIHO OIEpPUPOBATh TOHITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSTH
HeoO0XoauMbIe (HOPMYIIBI IJISl PELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOZHO ONEpPUPOBATh MOHATHSAMHU: CUCTEMAa U COBOKYITHOCTh YpaBHEHUUN U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CJICICTBUS, HAXOAUTh PEIICHUS] CUCTEMBI M1 COBOKYITHOCTEH
pallMOHATIBHBIX, HPPAUOHAIBHBIX, TIMOKA3aTEIbHBIX M JIOTapU(MHUUECKUX ypaBHCHHH U
HEPaBEHCTB;

pemate palfoHajbHble, HWpPpAIMOHANBHBIC, I[IOKa3aTelbHbIe, JorapudMuUyecKue u
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJIEp KAINe MOYJIA U TTapaMeTPhI;

MPUMEHSATH TpaduuecKre METObI JJIsl PEIICHUs] YpaBHEHU M HEPaBEHCTB, a TaKXKe 3a7a4
C IapaMeTpamu;

MOJICJIMPOBATh pealbHbIE CHUTYAIlMM Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
ypaBHEHHUs, HEPABEHCTBA W WX CHUCTEMBI IO YCIOBUIO 3aJa4d, HCCIEAOBATh MOCTPOCHHBIC
MOJIEJIM C UCTIOJIb30BAaHMEM arlapaTa ajire0pbl, MHTEPIPETUPOBATH MOJIYICHHBINA PE3YNIbTAT.

DOyHKUUM U rpadpuku:

CTPOUTH TpaQUKH KOMMO3UIMKA (DYHKIUN C MOMOIIBI0 AJIIEMEHTAPHOTO MCCIEAOBAHUS U
CBOMCTB KOMITO3ULIUHU ABYX (PYHKIIHIA;

CTPOUTHh TEOMETPpUUECKHE O00pa3bl YypaBHEHWW W HEPABEHCTB Ha KOOPIWHATHOMN
IJIOCKOCTH;

CBOOOIHO OTEPUPOBATH MOHATUSAMU: TPa)UKH TPUTOHOMETPHUECKUX (PYHKIIHIA,

MPUMEHATH (PYHKITNH I MOACIIUPOBAHUS U UCCIIETOBAHUS PEATbHBIX MPOIIECCOB.

Hauyana MaTeMaTHYeCKOIo aHAJIN3A:

WCIIONIb30BaTh TMPOU3BOJIHYIO JUIS HCCIEAOBaHHS (YHKIMHM HAa MOHOTOHHOCTh U
SKCTPEMYMBI;

HaXO0JIUTh HauOOJIbIIIee U HAUMEHbIIIee 3HAYCHUSI (PYHKITUN HEMPEPHIBHON HA OTPE3KE;



UCTIOJIF30BaTh MPOU3BOIHYIO ISl HaXOXICHUS HAMIY4IIero PEIICHUS B MPUKIATHBIX, B
TOM YHCJIE€ COIMAIBHO-DKOHOMUYECKUX, 3aJadax, AJs ONpEACNCHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

CBOOOJTHO OTIEpPUPOBATh MOHITHUAMU: IEPBOOOPA3Hasi, ONPEEIEHHBIA UHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUCIATH UHTErpan mo ¢opmyne HproToHa-
Jleitbunma;

HAXOJWTh IJIOMIAJIH TIOCKUX (QUTYP U 00BEMBI TENT ¢ TOMOIIBIO HHTETPAJIa;

UMETh MPEJCTABICHHE O MaTeMaTHYeCKOM MOJICIIMPOBAHMHM Ha TPUMEpPE COCTABIICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33[a49id, B TOM YHCJIE COIMATBbHO-YKOHOMHYECKOTO U (PU3NIECKOTO
XapakTepa, CpeACTBAMH MaTEMaTHYECKOTO aHAIH3A.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenr
MHOXecTBO JIeHICTBUTENBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
YpaBHEHUU
5 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LIEJIBIM [TOKa3aTeIeM
3 ApudpmeTnueckuii KOpeHb N-0i CTEIEHH. 15 1
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkums. [lokasarenbHble 10 1
YpaBHEHHS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 Tpuronomerpuveckre BRIpOKEHUS U 2 1
YpaBHEHHS
ITocnenoBarenbHOCTH U IPOTPECCUH 10 1
8 HenpepsiBable pynkuuu. [IpouszBoanas 20 1
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NMPOrpamMmblI Bcero Konrpoarupie  Ipaxtirieckie o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 HccnenoBanne GyHKIHA ¢ TOMOIIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpa3Hast 1 MHTETpa 12 1
3 I'paduiku TPUrOHOMETPUUYECKUX (PYHKIIHMA. 14 1
Tpuronomerpuveckrne HepaBeHCTBA
4 WppanroHansHbIe, TOKa3aTeIbHbIC U 24 1
norapuMuUecKue HepaBeHCTBA
KommiekcHbie uncna 10 1
HarypanbHsle u nensie yucna 10 1
CucreMsbl palriioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JOTapU(PMHUUECKUX 12 1
YpaBHEHUI
8 3aza4yu ¢ napaMmeTpamu 16 1
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 16 9
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBO 4acoB DJIeKTPOHHBIE
Ne aTa uppoBbie
n/n Tema ypoka Bcero Kourpospneie  Ipakruyeckue fllayqemm :)Iﬁ[()l;I;OBaTeJILHLIe
padoTsI padoThI pecypebi
1 MHOX€eCTBO, oniepalliy HajJ MHOXKECTBAMU U 1
WX CBOMCTBA
2 Huarpammer Ditnepa-Benna 1
3 IIpumeHeHrEe TEOPETUKO-MHOKECTBEHHOTO 1
amnmapata JijIsl peleHus 3a1a4q
Paumonansuble yuciia. OOBIKHOBEHHBIE U
4 JIECATHYHBIC APOOH, MPOLIEHTHI, OECKOHEUHBIE 1
MIEPUONYECKUE TPOOH
PanmonansHeie yncia. OOBIKHOBEHHBIE U
5 JICCSITUUHBIC APOOU, IPOLIEHTHI, OECKOHEUHBIC 1
TIEPUOUYECKUE TPOOH.
CraproBasi JMATHOCTUKA
6 [Ipumenenue Apodei u MPOIEHTOB IS 1
petieHus MPUKIaIHBIX 33134
7 IIpumenenne apoOeit 1 MPOIEHTOB IS 1
pelIeHNs TPHUKIIAIHBIX 3a]1a4
8 JleiicTBUTENbHBIE YKCIa. ParinoHansHbIe U 1
HppanroHaIbHBIC YUCITA
9 ApudmeTnyuecKue onepannu ¢ 1
JIEHCTBUTEILHBIMH YUCTAMH
10 Mopaynp AeCTBUTENBHOTO YHCIIA U €T0 1
CBOMCTBa
11 [TpuGnukEHHBIC BHIYHUCICHUS, IPABUIIA 1




OKpYTJICHUS, TPUKUJIKA U OLIEHKA PE3yJIbTaTa
BBIYUCIICHUN

12

OCHOBHBIE METO/IbI PEIICHUS LIETBIX U
IPOOHO-pAITMOHATIBHBIX YPaBHEHUH 1
HEPaBEHCTB

13

14

15

OCHOBHBIC METO/IbI PEIICHUS IIEIBIX U
JIPOOHO-pAITMOHATBHBIX YPaBHEHUH
HEPaBEHCTB

OCHOBHBIE METO/IbI PEIICHUS IIEIBIX 1
JIPOOHO-pAIMOHATIBHBIX YPaBHEHUH H
HEPaBEHCTB

MHorouneHsl OT OAHON NEPEMEHHOM.
[enenne MHOTO4JIeHa HA MHOTOWIEH C
octaTtkoM. Teopema bezy

16

17
18

19

20

21

22

MHOTro4JIeHbI ¢ IENIBIMH KO3PDUITCHTAMU.
Teopema Bueta

Pemienue cucrteM TMHEHHBIX YpaBHEHUH
Pemienne cucteM TMHEHHBIX YpaBHEHUH
Martpuna cucTemMsbl TUHEHHBIX YPaBHEHUH.
Onpenenurens MaTPULBI 2X2, ero
TeOMETPUUYECKUI CMBICI M CBOWCTBA,
BBIUMCJIEHHE €T0 3HAYCHUS

Onpenennurens MaTpULBI 2X2, ero
T€OMETPUYECKHUIA CMBICII U CBOICTBA;
BBIUMCIIEHHE €70 3HAYECHUS

[IpumeHeHne onpenenurTens Ui peleHus
CHCTEMBI JIMHENHBIX ypaBHEHUN
Pemenne mpukiIagHbIX 38129 ¢ TTOMOIIBIO
CHUCTEMBI IMHEUHBIX YpaBHEHUN

23

Penrenne mpuKIaaHBIX 331349 C TTIOMOIIBIO




24

25

CHCTEMBI JINHEHHBIX YpaBHCHUHN

Kontponbnas padota: "PanpioHanbsHbie
ypaBHEHUS U HepaBeHCTBAa. CUCTEMBI
JTUHEWHBIX ypaBHEHMH"

OyHKIHA, CIOCOOBI 3a1aHUs PYHKIINH.
B3aumno obOpartnbie Gynkiuu. Kommo3urus
hyHKIII

26

27

28

I'paduk pynKIMEU. DnemeHTapHBIC
npeoOpazoBaHus rpadUKOB (yHKITHA

O0macTh ompeaeeHnss 1 MHOKECTBO
3HaveHui pynkuuu. Hynu dyHkomu.
IIpoMexyTKH 3HaK MOCTOSHCTBA

YérHbie 1 HEUETHBIE PYHKIINH.
[Mepuoanueckue pynkuuu. [IpomexyTkn
MOHOTOHHOCTH (DYHKIHH

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKITUH.
HawuGomnbIree 1 HaumMeHbIee 3HAYCHUE
(yHKIIMU Ha IPOMEXKYTKE

30

JluneiiHas, KBaJpaTU4HAs U IPOOHO-
TUHeWHas QyHKIIH

31

32

DJeMeHTapHOe UCCIIEI0BaHNE U IOCTPOCHHUE
rpauKoB 3THX PyHKIMH

DeMeHTapHOE UCCIIeI0BaHNE U IOCTPOCHHUE
rpaduKoB dTHX QyHKIHAN

33

34

35

CreneHs ¢ 1eJIbIM IToKa3areneM. buaom
Hrrorona

CreneHs ¢ LeabIM IIOKa3aTeaeM. bunom
Hrrorona

CrenenHas QyHKIUS C HATYPAIBHBIM H
IIeIBIM TToKazaTeneM. E€ cBoiicTBa u rpaduk




Kontponbnas padota: "Crenennas GyHKIU.

36 E¢ cBoiicTBa u rpaduk”

37 ApudmeTnyeckuil KOpeHb HaTypalbHON
CTETICHH U €T0 CBOMCTBA

38 Apudmernaeckuii KOpeHb HaTypaIbHOM
CTETEHH U €r0 CBOMCTBA

39 [Ipeobpa3oBaHus YUCTOBBIX BBHIPAKEHUIH,
COIEPKALINX CTETIEHU U KOPHH

40 IIpeoOpa3oBaHms YUCIOBBIX BRIPAXKEHUH,
COIEPKALINX CTETIEHH U KOPHH

a1 IIpeoOpa3oBaHms YUCIOBBIX BRIPAXKEHUH,
coJlepiKallluX CTETIEHN U KOPHU
Hppanmonanbhble ypaBHeHUs. OCHOBHBIE

42 METOJIBI PEIIECHUS HPPAITMOHATHHBIX
ypaBHEHU I
Wpparmonanbhble ypaBHeHUs1. OCHOBHBIE

43 METO/IbI PEIIEHHS UPPATMOHATBHBIX
ypaBHEHUI
Uppaunonansubie ypaBHeHusl. OCHOBHBIE

44 METO/bI PEIIECHUS UPPALMOHAIBHBIX
ypaBHEHUI

45 PaBHOCUIIBHBIE TIEPEXOBI B PEILICHUN
MPPaLMOHANBHBIX YPaBHEHUH

46 PaBHOCUIIBHBIE TIEPEXOBI B PEILICHUN
MPPAIOHATBHBIX yPaBHEHUHA

47 PaBHOCHIIBHBIE TTEPEXO/IBI B PELICHUH
MPPaLMOHANBHBIX YPaBHEHUH

48 PaBHOCUIIBHBIE TIEPEXOBI B PEILICHUN
MpPPaLUOHANBHBIX YPaBHEHUH

49 CBoiicTBa 1 rpadyiK KOPHS N-O CTENEHU KaK




(hyHKUIMU 00paTHOM CTETIEHH C HATYPaJIbHBIM
IIOKa3aTeNeM

CBoiicTBa 1 rpadyiKk KOPHS N-OM CTENEHU KaK

50 (hyHKIIMN 0OpaTHON CTETIEH! C HATypaIbHBIM
roKasaresieM
Kontponbnas padota: "CBoiicTBa u rpaduk

51 KOpH: n-0ii crenenu. VppaunoHnanbHele
ypaBHeHUs"

59 CrerneHsb ¢ pallioHAIBHBIM MTOKAa3aTelleM U e
CBOICTBa

53 CremneHsb ¢ palMoHaIbHBIM ITOKAa3aTEIeM U €8
CBOMCTBa

54 CrerneHs ¢ palioHABHBIM TTOKAa3aTelleM U e
CBOICTBa

55 [MokazarenbHas QyHKIMSA, €€ CBOHCTBA U
rpaduk

56 Hcnonw3oBanue rpaduka GyHKIUH IS
pelIeHus: ypaBHeHHHA

57 HUcnonszoBanue rpaduka GyHKIUU 1715
pelleHusl ypaBHEHUI

58 [TokazatenbHple ypaBHeHUA. OCHOBHBIC
METO/IbI PEIIECHUS TOKA3aTENbHBIX YPaBHEHUH

59 ITokazarenpHble ypaBHeHUA. OCHOBHBIE
METO/IbI PEIIECHUS TOKA3aTENbHBIX YPaBHEHUH

60 ITokazarenpHble ypaBHeHUs. OCHOBHBIC
METO/IbI PELICHHS TOKA3aTENbHBIX YPaBHEHHI

61 Kontponbnas padota: "I[lokazaTenbHas
¢dbynxkius. [TokazarenpHble ypaBHeHUS"

62 Jlorapudwm uncna. CoticTa morapudma

63 Jlorapudwm uncna. CoticTa morapudma




64 Jlorapudm uncna. CoiicTa norapupma 1

65 Jecarudnbie 1 HATypalbHbIE JIOTapUPMBI 1

66 Jecarudnbie 1 HATypalbHbIE JIOTapUPMBI 1
[IpeoOpa3oBaHue BEIpaKCHUH, COEPHKALIMX

67 ’ 1
JorapuQmbl

68 [IpeoOpazoBaHue BRIpaKEHUH, COMEPIKAIIIIX 1
norapuMbl
[IpeoOpa3oBanue BEIpaKeHUH, COEPHKALIMX

69 ’ 1
JorapuQmel

20 Jlorapudmudeckas QyHKIHs, €€ CBOWCTBA U 1
rpadux

71 Jlorapudmudeckas QyHKIHs, €€ CBOWCTBA U 1
rpaduk

79 Ucnonp3oBanue rpaduka GyHKIUHN 115 1
pelenust ypaBHEHUN

73 Hcnonw3oBanue rpaduka GyHKIUH IS 1
peLeHns ypaBHEHUM
Jlorapudmudeckre ypaBHeHus. OCHOBHbIE

74 METO/JIBI PEIIEHUS JIOTApU(PMUIECKUX 1
ypaBHEHU I
Jlorapudmuyeckue ypaBaeHusi. OCHOBHBIE

y

75 METO/BI PEIICHHUS JIOTApUPMUUECKIX 1
ypaBHEHUH
Jlorapudmuyeckue ypaBaeHusi. OCHOBHBIE

y

76 METO/IBI PEIICHHUS JIOTAPUPMITUECKIX 1
ypaBHEHUI

77 PaBHOCUIIBHBIE TIEPEXOBI B PEILICHUN 1
norapupMUIecKux ypaBHEHUH

78 PaBHOCUIIBHBIE TIEPEXO/BI B PEILICHUN 1

JorapupMUIEecKuX ypaBHEHUH




Kontponbnas padota: "Jlorapudmuueckas

7 ¢ynkms. Jlorapupmudeckue ypaBHeHus " !

80 CuHyc, KOCHHYC, TAHTCHC M KOTAaHT'€HC 1
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC M KOTAHT'€HC 1
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, aDKKOCHHYC M apPKTaHT'€HC 1
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC ¥ aPKTaHT€HC 1
YHCIIOBOTO apryMeHTa
TpuroHomerprudeckast OKpy>KHOCTb,

84 oTpeJiesieHNe TPUTOHOMETPHYECKIX (PYHKITHHA 1
YHCIIOBOTO apryMeHTa
TpuroHomerprudeckast OKpY>KHOCTb,

85 ofpeJiesieHNe TPUTOHOMETPHYECKIX (PYHKITHHA 1
YHCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (HOPMYITBI 1

90 [IpeobpazoBaHme TPUTOHOMETPHUCCKHX 1
BBIpaXXCHHUI

o1 [IpeoOpa3oBaHKe TPUTOHOMETPHYECKUX 1
BBIPAXKEHHI

92 [IpeobpazoBaHme TPUTOHOMETPHUCCKHX 1
BBIPAKCHHUN

93 [IpeobpazoBaHme TPUTOHOMETPHUCCKHX 1
BBIpaXXCHUI

94 PemeHne TpUrOHOMETPUYECKUX YPABHEHUI

95 PemeHne TpUrOHOMETPUYECKUX YPABHEHUI




96 Perenne TpUroHOMETpUUECKUX YpaBHEHHUH 1

97 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUH 1

98 Perenne TpUroHOMETpUUECKUX YpaBHEHHUH 1

99 Penienne TpUrOHOMETPUYECKUX YPABHECHHIMA 1

100 Penienne TpUrOHOMETPUYECKUX YPABHEHHIMA 1
Konrtponbras padora: "TpuroHoMerpuieckue

101 BBIPaXXEHUSI U TPUTOHOMETPHUECKHE 1
ypaBHeHUs"
[TocrnenoBaTenbHOCTH, CIOCOOBI 3aJTaHUS

102 nocienoBaTebHOCTe . MeTox 1
MaTeMaTUYECKOU UHAYKIUU
MOHOTOHHBIE 1 OTPaHUYCHHEIC

103 nmocleoBaTeNbHOCTU. VMicTopus aHanmm3a 1
0ECKOHEUHO MaJIbIX

104 ApudmeTrueckast mporpeccus 1

105 I'eomeTpudeckas mporpeccus 1

106 beckoneuHo yObIBatomas reoMeTpuyecKas 1
MpOrpeccust

107 CymMa OeCKOHEYHO yObIBarOLIeH 1
TEOMETPHUYECKON MTPOTPECCHH

108 JIunelHbIN U SKCTIOHEHIUATBHBIA POCT. 1
Yucno e. DopMyia CIOKHBIX MPOILIEHTOB

109 JIMHEeWHBIN 1 3KCITOHEHIIMAJIBHBIA POCT. 1
Yucno e. Dopmyina CII0KHBIX TPOLIEHTOB

110 Hcnonp30BaHNe IPOrpeccuy AJs peIeHHs 1
peanpHBIX 3a7a4 MPHUKIIQJHOTO XapaKTepa

111 Kontponsnas pabota: "I[lociaenoBarensHOCTH 1
U mporpeccun”

112 HempepoiBHbIe PYHKIIMK U UX CBOHCTBA

113 Touka pa3pbiBa. ACUMOTOTHI I'paduKOB




dbyHKIHI

CBoiicTBa (QyHKIMI HEIPEPHIBHBIX HA

114 1
OTpe3ke

115 CBoiicTBa (QyHKIMI HEMPEPHIBHBIX HA 1
OTpEe3Ke

116 MerToa HHTEPBAJIOB IIJIS PEUICHUS HEPABESHCTB

117 MeTto MHTEPBAJIOB /ISl PEIICHUST HEPABEHCTB

118 MeTto MHTEPBAJIOB /ISl pEIICHUST HEPABEHCTB

119 IIpuMeHeHrEe CBOMCTB HENPEPBIBHBIX 1
(hyHKIMH U1 peneHus 3a1aq

120 IIpumeHeHue CBOMCTB HENPEPBIBHBIX 1
(hyHKIMH U1 peneHus 3a1aq

121 [epBas u BTOpast IpOM3BOAHBIC (YHKIIUU 1

122 Onpez[eneHMf:, T€OMETPHUYECKHI CMBICTT 1
MIPOU3BOJHOM

123 OnpeaeneHHve, (hM3UYECKUil CMBICIT 1
MPOU3BOHOM

124 YpaBHeHHe KacaTenbHOH K Tpaduky QpyHKIHN 1

125 YpaBHeHHe KacaTenbHOH K Tpaduky QpyHKIHN 1

126 [Tpou3BoHEIE AIEMEHTAPHBIX (PYHKIHN 1

127 [IpousBo iHBIE 37IEMEHTAPHBIX (YHKITUIHA 1

128 [IpousBoHAst CyMMBI, IPOU3BEICHUS, 1
YaCTHOT'O M KOMITO3UIIMH (DYHKITUIA

129 [IpousBoHAst CyMMBI, IPOU3BEICHUS, 1
YacTHOT'O M KOMIIO3ULMU (DYHKIIUH

130 [IpousBogHast CyMMBI, IPOM3BEACHUS, 1
YaCTHOT'O M KOMITO3UIIMH (DYHKITUIA

131 KonuTponbHas pabora: "IIpousBogHas"

132 IToBTOpeHue, 0000IICHHE, CHCTEMATH3AIHS




3HaHUi: "YpaBHeHUS"

IToBTOpeHue, 0000IICHHE, CHCTEMATH3AITHS

133 - 1
3HaHui: "OyHkuun"
134 Hrorosas koHTpOJbHAs paboTa
135 Hrorosas koHTpoJbHAs paboTa
136 HOBTOPGHI/IC, 000011IeHKE, CHCTEMATH3AIUS 1
3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10




11 KJIACC

KoanyectBo yacos DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoarueie  Hpakriuteckue iyqennﬂ :)lﬁil;osaTenbﬂue
padoTsI padoTsI pecypebi
1 TIpumeHeHue Mporu3BOAHON K UCCIETOBAHUIO 1
(hyHKIMH Ha MOHOTOHHOCTB U DKCTPEMYMBI
5 IIpuMeHeHre MPOU3BOIHOM K UCCIIEI0BAHUIO 1
(hyHKIMH Ha MOHOTOHHOCTB U DKCTPEMYMBI
3 [TpumeHneHue MPOU3BOJHOM K UCCIICAOBAHHIO 1
(yHKUIMH Ha MOHOTOHHOCTb U 3KCTPEMYMBbI
4 IIpuMeHeHre MPOU3BOIHOM K UCCIIEI0BAHUIO 1
(hyHKIMH Ha MOHOTOHHOCTB U DKCTPEMYMBI
5 [MpumeneHue MPOU3BOTHOM K UCCIICTOBAHHIO 1
(hyHKIMH Ha MOHOTOHHOCTb U DKCTPEMYMBI
6 [MpumeHneHue MPOU3BOTHOM K UCCIIETOBAHHIO 1
(yHKUIMH Ha MOHOTOHHOCTb U 3KCTPEMYMBI
Haxoxnenne Hau0OosbIIero 1 HANMEHbILETo
7 3HAYEHUS HENpepbIBHON QyHKIIMK Ha 1
OTpe3Ke
Haxosxnenne HauOopIIero 1 HANMEHbILETo
8 3HAa4YEeHUS] HENMPEPHIBHON (PyHKINMHN Ha 1
oTpe3Ke
HaxoxneHne HauOoIbIIero 1 HAHMMEHbBIIETO
9 3HAa4YEeHUS] HENMPEPHIBHON (PyHKINN Ha 1
oTpe3Ke
HaxoxneHne HauOoIbIIero 1 HAHMEHbBIIETO
10 3HAYCHHS HETIPEPHIBHON (YHKITUN Ha 1
OTpE3Ke
11 Haxoxnenue HanOOoJIbIIEro U HAaUMEHBIIIETO 1




3HAa4YEeHUS HEMPEPHIBHON (PyHKIMK Ha
OTpe3Ke

HaxoxnaeHue HanOOJIBIIETO U HANMEHBIIIETO

12 3HaYEHUS HETIPEPHIBHON (PYHKINK HA
OTpe3Ke
[IpumeHeHne MPON3BOTHON TSI HAXOKACHUS

13 HAaWIY4IIEero PeLIeHUs B IPUKIIAAHBIX
3agadax
IIpuMeHeHre MPOU3BOAHOMN AJI HAXOKIACHUS

14 HAWITY4lIero peleHus B MPUKIaIHbIX
3agadax
IIpuMeHeHre TPOU3BOIHOM IS

15 OTIpeJIeNIEHHsI CKOPOCTH U YCKOPEHHSI
npoiiecca, 3aJaHHOT0 POPMYIION HITH
rpadukoM
IIpuMeHeHre mpoU3BOIHOM ISt

16 OTIpeJIeJIEHHsI CKOPOCTH M YCKOPEHHSI
nporiecca, 3aJaHHOr0 (GOPMYIION HITH
rpaduKoM

17 Kowmmosumms QyHKIumit

18 Kowmmosumms QyHKIumit

19 Komnozunus ¢pynkuumit

20 I'eomerprueckue 00pa3bl ypaBHEHUI Ha
KOOPJIMHATHOM IMJIOCKOCTH

21 I'eomeTrpuueckue oO6pa3bl ypaBHEHUI Ha
KOOPJIMHATHOU TNIOCKOCTH

99 Kontponsnas pabota: "MccnenoBanue
(hyHKIMH ¢ TOMOIIBIO TPOU3BOTHOM "

93 [lepBooOpazHas, OCHOBHOE CBOWCTBO

MIePBOOOPA3HBIX




[lepBooOpazHbIe 37IeMEHTAPHBIX (QYHKLIUH.

24 [TpaBwuiia HaXOXKIEHUS TEPBOOOPA3HBIX

25 [lepBooOpazHbIe 37IeMEHTAPHBIX (YHKLIHUH.
[IpaBwmita HaXOXIEHHUS IEPBOOOPAZHBIX

2% MaTterpan. ['eomeTpudeckuid CMbICI
WHTETpaia

97 Brruncnenue onpeaenéHHOro HHTErpaia mo
thopmyire Herorona-JleiiorawmIa

28 Brruncnenue onpenenéHHOro HHTETpana 1mo
thopmyie Herorona-JleiiorwmIa

29 [IpumeHeHne MHTETpaNa I HaX 0K ISHUS
TUTOIIAJICH IJIOCKUX (PUTYD

30 [TpumeHeHue HHTErpaa 1 HaX 0XKICHYSI
00BEMOB TeOMETPUIECKIX Tell

31 IIpumeps! pemenuii nud dhepeHnnanbHbIX
ypaBHEHU I

39 IIpumeps! pemenuii nud dhepeHnnanbHbIX
ypaBHEHU I
MatemMaTHUeCKOe MOJICITUPOBAHHUE PEATTbHBIX

33 MIPOIIECCOB C TIOMOIIBI0 Ar(PepeHITHATEHBIX
ypaBHEHU I

34 KonTponbHas pabora: "[leprooOpasHas u
uHTerpan”

35 Tpuronomerpuueckue QyHKIUH, UX
CBOICTBA U TpaduKn

36 Tpuronomerpuieckue GyHKIUH, UX
CBOHCTBa U TpaduKu

37 Tpuronomerpuueckue QyHKIUH, UX
CBOICTBA U TpapuKn

38 Tpuronomerpuueckue GyHKIUH, UX




CBOIiCTBa U Tpaduku

Tpuronomerpuueckue GyHKIUH, UX

39 . 1
CBOIiCTBa U Tpaduku
OT100p KOpHEH TPUTOHOMETPUIECKUX

40 YpaBHEHUH C TTIOMOIIBIO 1
TPUTOHOMETPUIECKOM OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX

41 YpaBHEHUH C IOMOLIBIO 1
TPUTOHOMETPUUECKOW OKPYKHOCTH
OT60p KOpHEW TPUTOHOMETPHUECKUX

42 ypaBHEHUH C MOMOIIbIO 1
TPUTOHOMETPUUECKOW OKPYKHOCTH
OT60p KOpHEW TPUTOHOMETPHUECKUX

43 YpaBHEHUH C MOMOIIIBIO 1
TPUTOHOMETPUYECKOW OKPYKHOCTH

44 Pemenue TpuroHOMeTpUUECKUX HEPABEHCTB 1

45 PemieHne TpUroHOMETpUYECKUX HEPABEHCTB 1

46 PemieHne TpUroHOMETpUYECKUX HEPABEHCTB 1

47 Pemenue TpuroHOMeTpUUECKUX HEPABEHCTB 1
Kontponbsnas pabdora: "I'paduku

48 TPUTOHOMETPUIECKUX (YHKITHIA. 1
Tpuronomerpudeckne HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pEIICHHS TTOKA3aTEILHBIX 1
HEPaBEHCTB

50 OCHOBHBIE METO/IbI pEIICHHS TTOKA3aTEILHBIX 1
HEPaBEHCTB

51 OcCHOBHBIE METO/IbI pEIICHUS TIOKA3aTEILHBIX 1
HEPaBEHCTB

59 OCHOBHBIE METO/IbI PEILICHUS II0Ka3aTEIIbHBIX 1

HCPABCHCTB




OcHOBHbBIE MCTOJbI PCIICHUA

53 sorapu()MUYECKUX HEPABCHCTB
54 OCHOBHBIE METOJIbI PEIICHUS
JorapuMHUIECKUX HEPABEHCTB
55 OCHOBHBIE METOIBI PEIICHUS
sorapu()MUYECKUX HEPABCHCTB
56 OCHOBHBIE METOJIbI PEIICHUS
norapu()MUIECKIX HEPABEHCTB
57 OCHOBHBIE METO/IBI PEIICHUS
HppaIOHATBHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEIICHUS
HppaMOHAIBHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEIICHUS
HppaIOHATBHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHUS
HUpPpaIMOHABHBIX HEPABEHCTB
61 I'padnueckue MeTobI pemieHus
WPPAIMOHAIBHBIX YPaBHEHUI
62 I'padmueckrie METOIBI PELICHHS
WPpaAIMOHANBHBIX YPaBHEHUH
63 I'padnueckue MeTobI pemeHus
MOKa3aTeJIbHbIX YpaBHEHUN
64 I'padryeckue MeTO b peIICHUS
MOKA3aTeJIbHBIX HEPABECHCTB
65 I'padryeckue MeTO bl peIICHUS
norapu()MUYECKUX ypaBHEHUH
66 I'paduueckue MeTo bl pemeHus
sorapu()MUYECKUX HEPABEHCTB
67 I'padryeckue MeTO b PEIICHUS

J'IOI‘apI/I(bMI/I‘-ICCKI/IX HCPAaBCHCTB




68

69

70

I'paduueckue METOABI pelieHUs
MOKA3aTeNbHBIX U JIOTApU(PMHUECKIX
YpaBHEHUI

I'paduueckue MeToabl peneHus
MOKAa3aTeNbHBIX U JIOTApU(PMHUECKIX
YpaBHEHUI

I'paduueckue MeToabl pemeHns

MOKA3aTENbHBIX U JTOTapU(PMAIECKUX
HEpPaBEHCTB

71

I'padmueckre METOIBI PELICHHS
MOKAa3aTeNbHBIX U JIOTapU(MIUSCKIX
HEPABCHCTB

72

73

74

Kontponbhas pabora: "UppannonaibHeie,
MoKa3aTenbHbIC U JorapudmMuieckre
HepaBeHcTBa"

Kommnekcusle yncna. Anredpanyeckas u
TpUTOHOMETpUYIEcKasi POpMBbI 3aricH
KOMIIJIEKCHOI'O YHCJIa

Kommnekcubie uncia. Aﬂre6panqecxaﬂ n

TpUrOHOMETpUIecKask popMBbI 3anicH
KOMIIJIEKCHOT'O YHCJIa

75

76

77

ApudmeTryuecKue onepannu ¢
KOMILJIEKCHBIMU YK CJIAMU
ApudmeTrueckue ornepanuu ¢
KOMIIJICKCHBIMH YHCJIaMHU
M3o0pakeHre KOMIUTEKCHBIX YHCET Ha
KOOPJIMHATHOM IMJIOCKOCTH

78

M3o0pakeHre KOMIUTEKCHBIX YHCET Ha
KOOPJMHATHOM MIIOCKOCTH

79

®opmyna Myaspa. KopHu n-oii crenenu u3
KOMIIJIEKCHOT'O YHCIIa




®opmyna Myaspa. KopHu n-oii crenenu u3

80 KOMITJIEKCHOTO YHCJIa
[IpuMeHeHrEe KOMIUIEKCHBIX YHCEIT IS

81 pereHus PU3NISCKUX U TeOMETPHICCKIX
3a1a4y

82 Kontponbnas pabota: "KommnekcHele
yucna'

83 HarypanbHbie u nienbie gncna

84 HarypanbHbie u nienbie gncna

85 [IpuMmeHeHre TPU3HAKOB AETUMOCTH IIEIIBIX
quceln

86 [IpuMmeHeHre TPU3HAKOB AETUMOCTH IEIIBIX
qHcen

87 [TpumeHeHue MPU3HAKOB JIETTUMOCTH LENBIX
yucen: HOJl u HOK

88 [IpumeHeHre TPU3HAKOB AETUMOCTH IEIIBIX
yucen: HOJl u HOK

89 [IpumeHeHre TPU3HAKOB AETUMOCTH IEIIBIX
YHCeN: OCTATKH 10 MOJYJIIO

90 [TpuMeHeHre PU3HAKOB IETUMOCTH LIENBIX
YHUCeIl: OCTATKU TI0 MOJTYJITIO
[IpuMeHeHre MPU3HAKOB AETUMOCTH LIEbIX

91 yrcen: anroput™ EBkinna uis penieHus
3a]a4 B IIEJIbIX YMCIIAX

92 KonTponbHas pabota: "Teopust meabix
yncen"
CucreMa 1 COBOKYITHOCTh YPaBHEHHH.

93 PaBHOCHIIBHBIE CHUCTEMBI U CHCTEMBI-
CIICZICTBUS

94 CucreMa 1 COBOKYITHOCTh YPaBHEHHH.




PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEICTBUS

95 OcHOBHbBIE METOJbI PCHICHUA CUCTEM U

COBOKYIHOCTEH PallMOHAJIBHBIX YPABHEHHI
OCHOBHBIE METO/IbI PEIICHHS CUCTEM U

96 COBOKYITHOCTEH MpPaliOHAIBHBIX
YpaBHEHUI

97 OCHOBHBIE METOJIbI PEIICHHS CUCTEM U
COBOKYIHOCTEH MMOKAa3aTeNbHbIX YPABHEHUI

98 OCHOBHBIE METOMIBI PEIICHUS CHCTEM U
COBOKYITHOCTEH ITOKA3aTEJIbHbIX YPABHEHUI

OcHOBHBIE METOJbI PCHICHUA CUCTEM U
99 COBOKYITHOCTEH JTorapupMUIecKux
YpaBHEHU I

OCHOBHBIE METO/IbI PEIICHHS CUCTEM H
100 COBOKYITHOCTEH JorapupMUIecKux
ypaBHEHUI

[IpumeHeHne cucTeM K peeHnIo
MaTeMaTHYeCKHX 3aJ1a4d U 3a]1ad U3

101 Pa3IMYHBIX 00JIACTEH HAYKU U PeaTbHOU
YKM3HU, MHTEPIPETAIHS TTOTyIeHHBIX
pe3yIbTaToB

IIpuMeHeHnEe CUCTEM K PELLIEHUIO
MaTeMaTHYEeCKHX 3a/1a4 U 3a]a4 U3
102 Pa3TUIHBIX 00JIaCTEeH HAYKH U PEATbHOM
JKU3HH, MHTEPITPETAIHS TOITYIEHHBIX
pe3yabTaToB
[IpumeHeHne HEPaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a7ad U 3a/1a4 13

103
pa3nuYHbBIX 00JacTel HAyKH U peallbHON

KU3HU, HUHTEPIIPETAINA ITOJTYUYCHHBIX




pe3yJIbTaToB

KonTponbhas padora: "CucteMsl
PpaIMoHATBHBIX, HPPAITHOHATIBHBIX

104 MIOKA3aTeNbHBIX U JIOrapu(PMUUECKIX
ypaBHEHUH"

105 PannonaneHble ypaBHEHMS ¢ TapaMeTpaMu

106 PanmonansHble HEPaBEHCTBA C MapaMeTpaMH

107 ParmioHansHbBIE CUCTEMEI C TapaMeTpamMu

108 HppannoHanbHble ypaBHEHUsI, HEPAaBEHCTBA C
napameTpamu

109 HppannoHanbHbIe CHCTEMBI C TapaMeTpaMu

110 [TokazarenbHble YpaBHEHHS, HEPABEHCTBA C
napameTpamu

111 ITokazarenpHBIE CHCTEMBI C TApaMEeTPaMHU

112 Jlorapudmudeckre ypaBHEHHs, HEPAaBEHCTBA
C mapaMeTpamMu

113 JlorapudmMudeckue CUCTEMBI C TTapaMeTpaMH

114 Tpuronomerpuueckre ypaBHEHHs €
napameTpamu

115 TpuroHomeTpruecKre HEpaBeHCTBA C
napameTpamu

116 TpuroHomeTpuyecKre CUCTEMBI C
napameTpamu
Iloctpoenue u uccienoBanue

117 MaTeMaTHYECKHX MOJIEIEH peallbHbIX
CUTyallUi ¢ MOMOIIbIO YPAaBHEHUH C
napameTpamu
Iloctpoenue u uccienoBanue

118 MaTeMaTHYECKUX MOJIENEN peaTbHbBIX

CUTYyallUi C IOMOIIbIO CUCTEM YPaBHEHUH C




119

napaMeTpamMu

IlocTpoenue u uccienoBanue
MaTeMaTHYECKUX MOJIENEN peaabHbIX
CUTYAallUi C IOMOILBIO CUCTEM YPABHEHUH C
napaMeTpamMu

120

Kontponbnas pabota: "3anaun c
mapameTpamMu”

121

122

IToBTOpenwue, 0000IIeHNEe, CHCTEMAaTH3AITHS
3HaHuil: "YpaBHeHusa"
[ToBTOpenwue, 0000IIeHNEe, CHCTEMATH3AITHS
3HaHu#: "YpaBHeHus"

123

124

125

[ToBTOpeHUe, 0000IIEHNE, CUCTEMATU3ALIUS
3HaHuil: "YpaBHeHusa. CucteMbl ypaBHEHUH'

'
[ToBTOpenwue, 0000IIeHNEe, CHCTEMATH3AITHS
3Hanuit: "Hepasenctpa"

[NoBTOpeHue, 0000IICHNE, CHCTEMATH3AIIHS

3Hanuit: "Hepasenctpa"

126

127

[ToBTOpeHue, 0000IIeHNE, CUCTEMATU3ALIUS
3HaHuil: "HepaBenctaa"

[loBTOpenue, 06001IeHNE, CUCTEMAaTH3ALUS
3Hanuit: "[IponsBoaHas u e€ npuMeHenune"

128

[ToBTOpeHue, 0000IICHHE, CHCTEMATH3AIHS
3HaHui: "[IponsBoaHas u e€ npumeHeHne"

129

130

[ToBTOpeHue, 0000IICHHE, CHCTEMATH3AITHS
3HaHui: "[IponsBogHas u e€ npumeHeHue"
IToBTOpeHwue, 0000IICHHE, CHCTEMATH3AITHS
3HaHui: "VHTErpan u ero npuMeHexnve"

131

[ToBTOpeHue, 0000IICHHE, CHCTEMATH3AIIS
3HaHui: "OyHkuun"

132

IToBTOpeHue, 0000IICHHE, CHCTEMATH3AITHS




3HaHui: "OyHkuun"
133 IToBTOpeHue, 0000IICHHE, CHCTEMATH3AITHS 1
3HaHui: "OyHkuun"
134 Hrorosas koHTpoJbHAs paboTa
135 Hrorosas koHTpoJbHAs paboTa
136 HOBTOPGHI/IC, 000011IeHNE, CHCTEMATH3AIUS 1
3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAIBI /151 YYUEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






