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INOACHUTEJIBHAS 3AIINCKA

VY4eOHblii Kypc «Ausredpa W Havaja MaTEMaTHUYECKOIO aHaIM3a» SIBISIETCA
OJIHMM W3 HauboJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oodiero oOpa3oBaHws,
IOCKOJIbKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAJIbHYIO 0a3y s
U3YYCHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C IPYrod CTOPOHBI, (hOpMHUPYET
JOTHYECKOe U aOCTPaKTHOE MBIIUICHHE O0ydYalolXcs Ha ypOBHE, HEOOXOAMMOM
JUIs OCBOEHHUSI MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUHU, CIIOBECHOCTU M JPYTHX
JUCIMIUIMH. B paMkax AaHHOro y4yeOHOro Kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEpPCaJIbHBIM SI3BIKOM COBPEMEHHOH HayKH, KoTopas (popMyIupyeT CBOU
JIOCTHKECHHSI B MaTeMaTH4IecKoil hopme.

VY4eOHbIl Kypc anreOpsl U Hayajdl MaTEMaTHYECKOIO aHajlu3a 3aKJIaJbIBacT
OCHOBY Ui YCIEHIHOTO OBJAJCHUS 3aKOHAMU (HU3UKHU, XUMUHU, OHOJIOTHUH,
NOHMMAaHUSl OCHOBHBIX TEHJICHIIUI Pa3BUTUS SKOHOMUKH M OOLIECTBEHHOM XKU3HHU,
MO3BOJIIET OPHEHTHUPOBATHCS B COBPEMEHHBIX HH(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BAaTh MX JJS JANbHEWUIIETo OOpa3oBaHUS U B
MOBCEIHEBHOH JXKM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTUMHU KOHCTPYKIHMSAMH ainreOpbl M MaTEeMaTHUeCKOro aHajiu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, J0Ka3bIBATh
YTBEPKACHHUS C TMMOMOINBIO WHAYKIIMH U PAcCYXKIaTh JIEAYKTUBHO, MCIOJIb30BaTh
00001IeHHEe ¥ KOHKPETH3alWI0, a0CTparupoBaHUE M aHAJIOTUIO, (OPMHUPYET
KpeaTUBHOE U KPUTHUECKOE MBIIIICHHUE.

B xone uzyuenus yueOHOro kypca «AinreOpa U Hadaja MaTeMaTHYECKOIO
aHanmM3a» OO0y4YaroIIrecs: MOJIyYal0T HOBBIM OMBIT PEIICHUs MPHUKIAIHBIX 3a/aad,
CaMOCTOSITENTFHOTO MOCTPOCHHSI MaTeMaTHYECKIX MOJIEICH peallbHbIX CUTYalluH,
UHTEPIIPETallMd  TOJYYCHHBIX  pEIICHHWH, 3HAKOMSTCS C  IpHUMepaMu
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEW B TPHUPOJE, HAyKE U HUCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITUSIMU U UX aBTOPAMH.

Y4eOHbIii Kypc 00MamaeT 3HAYMTEIHHBIM BOCHUTATEIHHBIM IOTCHIIHAIIOM,
KOTOPBIA peaju3yercs Kak uepe3 Yy4eOHBI MaTepuai, CHoCOOCTBYIOIIUI
(GbopMUPOBAaHHIO HAYYHOT'O MHMPOBO33PEHMsI, TaK M dYepe3 crneuuduky ydeOHOi
JESTeNIbHOCTH, TpeOyIolmel MPOJOIKUTENIbHON  KOHICHTPAllMd BHHUMAaHUA,
CaMOCTOSITENIBHOCTH, ~AaKKypaTHOCTHU M  OTBETCTBEHHOCTH 3@  IOJIyYEHHBIH
pe3yJbTar.

B ocHoBe Mmeroamku oOyueHusi aiareOpe W HadalaM MaTeMaTHYeCKOTO
aHaIM3a JEeKUT ACSITeTbHOCTHBIN MPUHIUI 00yYeHHUS.

B crpykrype yueOHOoro kypca «Ainrebpa M Hauyajga MaTeMaTHYECKOIO
aHaM3a» BBIIETICHBI CICAYIONINE COJepKaTeIbHO-METOANYecKne TuHIM: «Yncna
U BBIYHUCIICHU», «DyHKIIMK U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Havama



MaTeMaTUYecKoro aHanuza», «MHoxkecTBa U Joruka». Bce ocHoOBHbIE
COJEPKATEIIbHO-METOANUECKUE JIMHUM U3y4YaloTCs Ha MPOTSHDKEHUU JBYX JIET
oOy4yeHHs Ha YpPOBHE CpEIHEro oluiero oOpa3oBaHUs, €CTECTBEHHO JOMOJIHSIS
Jpyr Ipyra U MOCTETEHHO HACHIIAsICh HOBBIMH T€MaMu U paszaenamu. JlaHHbIN
y4eOHBI KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJIbKY OOBequHseT B cebe
COJICp’)KaHUE HECKOJbKUX MaTeMaTHMYeCKUX MAMCLUUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMaTUUYECKU aHalIU3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
goruka u gapyrue. Ilo mepe Toro kak oOydyaromiuecsi OBJIaJEBalOT BcE Ooiee
IMIMPOKUM MATEMaTHYECKUM allllapaToM, Yy HUX MOCIeN0BaTeNbHO (hopMupyeTcs u
COBEPIICHCTBYETCSI yYMEHHE CTPOUTh MaTEMaTHYECKYyl0 MOJElb pealbHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJTYYEHHbIE IPU M3YYEHUU y4eOHOTro Kypca, JUis
pEILIEHUsI CaMOCTOSITENIbHO C(HOPMYIMPOBAHHON MaTeMaTUYECKOM 3aJau, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

ConepxkarenpbHO-MeTOIMYEeCKass JUHUS «UHclIa W BBIYHCICHUS) 3aBEpIIACT
(dopMupOBaHHE HABBIKOB MCIOJIb30BaHUS JEUCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOIO 0011ero oopazoBanusi. Ha ypoBHe cpenHero o0uiero
oOpa3zoBaHus 0co0O€ BHUMaHuUe  yaensieTcs  (OPMUPOBAHUIO  HABBIKOB
paIMOHANBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOsI MCIOJIB30BAHUE Pa3IMUHBIX
dopM 3amucu uymcnIa, YMEHHUE JeNaTh NPUKHUIKY, BBIIOJHATH MNPHUOIMHKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BBIpAXEHHsI, pabOTaTh C MAaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOyYarolMMCs MHOYKECTBAa HATypalbHbIX, LEJBIX,
palioOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJNHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KakIoM H3 OSTUX MHOXKECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cIenu(puYecKue 3aJaud U ONepaluu: JeJIeHHe Halelo,
ONEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJIbIX 4YHCEN, OcoOble CBOICTBa
paloHaIbHBIX M UPPALMOHATIBHBIX YHCEN, apu(METHUECKUE OINEpaliy, a TaKxKe
U3BJICUCHUE KOPHS HATYpaTbHOW CTETICHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieoBaTeTbHOMY PACHIMPEHHIO Kpyra HCHOJIB3YEMBIX YHCENT |
3HaKOMCTBY C BO3MOXXHOCTSIMU MX NMPUMEHEHHS Ui PEUICHHs Pa3IMyYHBbIX 33134
(bopMupyeTcsi NpeACTaBICHUE O €IUHCTBE MAaTeMAaTHKU KaKk Hayku U €€ poju B
MIOCTPOCHUU MOJIEIICH pEaslbHOTO MUpA, HIMPOKO HCIIONB3YIOTCS 0000IIeHHnE U
KOHKPETH3aIIHsL.

Jluaust «YpaBHEHHUS W HEPABEHCTBA» pPEaTU3yeTCs Ha TPOTSIKEHHH BCETO
oOyueHusi Ha ypOBHE CpETHEro oO0IIero 0oOpa3oBaHUs, MOCKOJIbKY B KaKIOM
pasnene IlporpaMMmbl MpeaycCMOTPEHO pELIEHHE COOTBETCTBYIOUIMX 3agad. B
pe3ynbrate OOydalomuecss OBIAJCBAIOT PA3MMYHBIMH METOJAMH  PEIICHUS
palMOHANBHBIX, HPPAIMOHATBHBIX, TOKa3aTeNbHbIX, JOTapUPMHUECKUX U
TPUTOHOMETPUYECKUX YypAaBHEHUH, HEPaBEHCTB M CHCTEM, a TakXkKe 3ajad,
coJepKamux mnapamerpel. [lodydeHHblE yMEHHsS HIMPOKO HCHOJBb3YIOTCS MpH



UCClIeNOBaHNH (DYHKIMI C TIOMOIIBI0 MPOU3BOAHON, MPU PEIICHUH MPUKIATHBIX
3a/la4y 1 33714 Ha HaXOXJACHUE HAHOOJIBbIIMX U HAUMEHBIIUX 3HAYCHUN (YHKIUU.
JlanHasi coqepkaTeabHas JUHUS BKIIOYAEeT B ce0s Takke popMHUpoBaHUE YMEHUMN
BBITIOJIHATG ~ pacdy€Tel 1O  QopMynaMm, MNpeoOpa3oBaHWsl  PalMOHATHHBIX,
UPpPAIMOHANBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHHUI, a TaKKe BBIPAKCHUH,
coJlep)KalluX CTEeMeHu W Jiorapudmbel. brarogaps u3ydeHUio anreOpamdecKkoro
Marepuaga IMPOUCXOJUT  JaJbHEWIEe  pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTPAKTHOTO MBIIIUICHUSI OOydYaromuxcs, (GOPMUPYIOTCS HABBIKA JEAYKTHBHBIX
paccyxjaeHud, pabOTbl C  CUMBOJbHBIMU  (opMamu,  MOpenCTaBICHUS
3aKOHOMEPHOCTEH W 3aBUCHUMOCTEH B BHJIE PAaBEHCTB W HEpaBEHCTB. AnrebOpa
npeanaraet d3(QQEeKTUBHbIE HHCTPYMEHTHI JUIsl pEUICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 3374, HAIJISJHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
A3bIKa HAYKH.

ConepxartenbHo-meToanueckass auHusAg «DyHKuuM U rpaduKu» TECHO
NeperieTaeTcsa ¢ JAPYTUMH JIMHUSIMH Y4eOHOTO Kypca, TMOCKOJIBKY B KaKOM-TO
CMBICJIE 3a1a€T MOCIEA0BATEIbHOCTh U3yUEHUs MaTepuana. M3yueHue cTeneHHou,
MO0Ka3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (QYHKLUNA, UX CBOMCTB
u rpadukoB, uUCnonab3oBaHUuE QYHKIUN I pEelIeHUs 3ajay U3 APYruxX y4eOHBIX
MPEIMETOB U PEATIBHOM KU3HU TECHO CBA3aHO KaK C MATEMAaTHYECKUM aHAIU30M,
TaKk U C PEIICHHEeM YpaBHEHUN U HepaBeHCTB. [Ipu 3TOM Oosbllioe BHUMaHUE
yaenserca GOpMUPOBAHUIO YMEHHUS BbIpakaTh (HOpPMyJaMu 3aBUCUMOCTH MEXIY
pa3IMUHBIMM BEJIMYMHAMH, HUCCIEAOBaTh TMOJYyYeHHbIe (YHKIUU, CTPOUTH HX
rpaduku. MaTtepuan 3Toi colepKaTelbHOW JTUHUN HalleJIeH Ha Pa3BUTUE YMEHUU
M HaBBIKOB, IMO3BOJISIIOIIMX BBIpAXXKaTh 3aBHCUMOCTH MEXIY BEJIMYMHAMHU B
paznuyHOi (opme: aHaATUTHYECKOM, rpaduueckoil U cioBecHo. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMHUYECKOTO MBINIJICHUSI, CIOCOOHOCTH K
00O00IIEHUIO U KOHKPETHU3AIIUU, UCTIOJb30BAHUIO aHATIOTHUM.

ConepxarenbHasg nuHUsA «Hadama mMareMaTMdeckoro aHaau3a» MO3BOJISET
CYILIECTBEHHO PACIIMPUTHh KPYr KaK MaTeMaTUYECKHX, TaK U MPUKIAAHBIX 3aj1ad,
JIOCTYITHBIX 00yYaromuMcs, TaK KaK y HUX TOSBIAETCS BO3MOXKHOCTh CTPOUTH
rpauKu  CIOXKHBIX (PYHKIMH, OMpPEAeNiaTh WX HauOOJbIIMEe W HaUMEHBIINE
3HAYEHMS, BBIYUCIATH IUonmaau ¢uryp u oObEMBI TeJ, HaXOAUTh CKOPOCTU U
YCKOpeHHus1 TmporeccoB. /[laHHas coaep:kaTenbHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOKHOCTH TIOCTPOCHHUSI MAaTEMAaTHUYECKUX MOJIENIEd pealbHbIX CUTYalluH,
MO3BOJIIET HAXOJWTh HAWIYYIIee pEUHIEHWE B TMPUKIAJAHBIX, B TOM YHCIIE
COLIMAIbHO-D)KOHOMUYECKUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPAKTHOTO, (POPMabHO-JIOTUYECKOTO U
KPEaTUBHOTO MBINIUICHUS, (POPMUPOBAHUIO YMEHUW paCHO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTHUKU B HayKe, TEXHUKE M HCKyccTBe. OOydwaronuecs y3HaKT O



BBIJIAIOIINXCS PEe3yJbTaTaX, IOJYYEHHBIX B XOJC Pa3BUTHS MaTEMaTHKH Kak
HayKH, 1 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKasT TUHUS «MHOKECTBA M JIOTHKA» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MAaTeMaTHYECKOW JIOTHKHU. TeopeTHKo-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHOW MaTEeMAaTHKHU
U TpejiaraioT HaubOojiee YHHUBEPCAIBHBIN S3BIK, OOBECIMHSIOMINA BCE pa3iciibl
MaTeMaTUKH HW €€ TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hbie MaTEeMaTUYECKHE
JTUCIUIUIMHBI W WX TIPWIOKEHUS B eAuHoe Ieioe. I[loaToMy BaxHO JaTh
BO3MOXXHOCTh OOyYalIIEeMyCss TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTeMAaTHKHU W HMCIOJIb30BaTh €ro IS BBIPAKCHHS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTeMaTHKH KaK HayKH CcleayeT Ipu3HaTh
CBOMCTBEHHYIO €W CTpPOTOCTb OOOCHOBAaHWM W CJEJOBAHUE OMpPEACIEHHBIM
npaBWiaM  IMOCTPOEHUS  JIOKA3aTeJIbCTB.  3HAKOMCTBO  C  DJIEMEHTaMU
MaTEMaTUYECKONH JIOTHKH CIOCOOCTBYET pa3BUTHIO JIOTHUECKOTO MBIIIICHUS
00yYaroIIMXCs, MO3BOJIIET UM CTPOUTHh CBOU PACCY’KJEHHUS HA OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTHUECKOTO MBIIIICHHUS.

B yueOHOM Kypce «Anrebpa M Havalla MaTE€MaTUYECKOTO aHajIu3ay
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYECKOTO MOJEIHPOBAHUS, KOTOPHIE TPH3BAHbBI
criocoOCTBOBaTh (HOPMUPOBAHHMIO HABBIKOB IOCTPOEHHUS MOJEIEH peallbHbIX
CUTyaIluid, HWCCIEIOBAaHMS JTHUX MOJICJICH ¢ IIOMOIIBIO ammapara aiareOpbl u
MaTeMaTHYECKOr0 aHajdu3a, WHTEPHNpPETAIluy IOJIYYCHHBIX pPE3yJbTaToB. Takue
3aJIaHUs BIUICTCHBI B KK/IBIM M3 Pa3eiIOB MPOTPaMMBI, ITOCKOJILKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIIOJIB3YeTCs I PEIICHHS NPHUKIaAHBIX 3amad. [Ipu
pelleHHH  pealbHBIX  NPAKTHYSCKUX  3adad  oOydyarommuecss  pa3BHUBAIOT
HaOII0IaTeIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh ~ AHAJOTHI0, 0000maTh W  KOHKPETU3UPOBATH  MPOOIieMy.
JlesTenbHOCTh 1O ()OPMHUPOBAHHMIO HABBIKOB PEIICHHWS TPUKIAJIHBIX 3a7a4
OpraHU3yeTCs B MPOIECCe U3YUCHUS BCEX TeM y4eOHOro Kypca «Anredpa u Hauasia
MaTeMaTHICCKOTO aHAIM3a.

Ha wusyuenune ydeObHOro kypca «Anrebpa W Hadaja MaTeMaTHYECKOIO
aHanu3a» otBoauTcs 272 4vaca: B 10 knacce — 136 gyacoB (4 vaca B Hejeno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Yucaa 1 BIYMCICHUA

PanvonanbHbie ynciaa. OOBIKHOBEHHbIE W JECATUYHBIE JIPOOU, MPOLIECHTHI,
OeckOHEeuHble Mepuoanyeckue apoou. llpumeHeHue apoOGell W MPOLEHTOB IS
pelLIeHUs MPUKJIIAIHBIX 3a7a4 U3 PAa3JIUYHbIX OTPACEH 3HAHUM U PEAJIbHOU KU3HMU.

HelictBuTenbHble 4ucia. PalnMOHalbHBIE W HUPPALMOHAIBHBIE YHUCIA.
Apudmernueckre  omepalMM € JICWCTBUTENbHBIMU  uyuciaaMud.  Mopayib
JEUCTBUTEIBHOIO YKCIIa U ero cBoMcTBa. [IpnOnMkE€HHbIE BBIYKMCIICHUS, TPABUIIA
OKPYTJICHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYUCICHHM.

Crenenb ¢ 1enbiM nokaszateneM. buHom Hbiorona. Hcnonb3oBaHue
NOAXO0AsIIIer GOPMBI 3aMUCH TEUCTBUTEIBHBIX YHCEI JIJIS PEIICHUS TPAKTUYECKUX
3a/1a4 U MPECTaBICHUS JaHHBIX.

ApupmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHp C palMOHAIBHBIM IIOKA3aTeNeM U €€ CBOWCTBA, CTENEHb C
JNENCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm wuymcna. CpoiictBa jorapudma. JlecsiTuuHbie U HATypallbHbIE
JorapuMsl.

CHHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCHHYC M ApKTAaHI'€HC YUCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxmecTBa W TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCMIIBHBIE ypaBHEHMS M ypaBHEHHs-CieAcTBUsA. HepaBeHCTBO,
pEelIeHNEe HEPABEHCTBA.

OCHOBHBIE METO/IbI PEHICHUS LENbIX U APOOHO-PAMOHATBHBIX YPaBHEHHUH U
HEpPAaBEHCTB. MHOroWwiIeHbl OT OJHOW IEpEeMEHHOW. JleneHne MHOroudsieHa Ha
MHOIOWIEH ¢ ocrarkoM. Teopema be3y. MHorowiensl ¢  UEIBIMU
koa¢ppunmentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPKAIINX CTENEHN U KOPHHU.

HppanuoHnanbHbie YpaBHEHHS. OcHoBHbIE METO/bI peueHus
UppalMOHAIbHBIX YPAaBHEHUI.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOJbI PEIICHUS TOKa3aTEIbHBIX

YPaBHEHH.

[IpeoOpazoBaHue BRIPAKEHUI, COJIEPHKALUTUX JIOTAPU(MBI.

Jlorapudmuueckue YpaBHEHHUS. OcHoBHbIE METO/IbI peleHus
Jorapu(pMUYECKUX YPaBHEHHM.

OcHOBHBIE TPUTOHOMETPUUYECKHE (bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPHUUYECKUX BBIPAKEHUN. PellIeHre TPUrOHOMETPUYECKUX YPAaBHEHUM.



Pemienue cucteM JIMHEWHBIX ypaBHEHHMU. MarTpuua CHCTEMBI JIMHEWHBIX
ypaBHEeHMI. Ornpenenurens MaTpullbl 2X2, €ro TreOMETPUYECKHl CMBICT U
CBOICTBA, BHIYMCIICHHE €r0 3HAY€HUs, MPUMEHEHHE ONPECIUTEN AJIs PEIIeHUs
CUCTEMBl JIMHEWHBIX ypaBHEHWMM. PelleHne nNpuKIagHbIX 3a1ad ¢ I[OMOLIBIO
CUCTEMBl JIMHEHHBIX ypaBHEHHMW. lccrnepoBanme MOCTPOEHHOM MOZENM C
MOMOILBIO MATPULL U ONPEIETUTEIIEH.

[locTpoeHne MaTeMaTHYECKUX MOJENEN peanbHON CUTyallUH C MOMOUIBIO
YPaBHEHUW U HEPABEHCTB. lIpuMeHEHHE ypaBHEHMH U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3aJad M 3a/Jad M3 Pa3IU4HbIX 00JIacTeld HAyKu WU pPealbHON
KU3HH.

DOyHKUMH U TPaPuku

OyHKIMS, CcrnocoObl 3amaHus ¢GyHKHUH. B3anmHO 00paTHBIE (YHKIUU.
Komnosunust Qynknuii. I'paduk  yHkmm. DineMmeHTapHble MNpeoOpa3oBaHUs
rpa@uKoB (yHKIHIA.

OO6nacth ompeneneHuss 1 MHOXKECTBO 3HaueHud ¢yukmmu. Hymn yskmm.
[TpomesxyTku 3HaKomoOCTOSTHCTBA. UETHBIE U Heu€THBIE PyHKIMU. [lepuoanueckue
¢bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakCUMyMbl U MUHUMYMBI
¢dbyukiuu. Hanbonbiiee 1 HauMeHbllee 3HaueHusl GYHKIIMU HA TPOMEKYTKE.

Jluneiinas, kBaApaTudHas W JpOOHO-TMHEWHAs (YHKIUU. DJIEMEHTapHOE
UCCIIEJIOBAHHUE U TIOCTPOCHHUE UX I'paUKOB.

CrenenHas (GyHKIMS ¢ HATypajlbHBIM U II€JIBIM Moka3ateneM. EE cBoiicTBa u
rpaduk. CBoiicTBa M rpaduk KOpHS N-OM cCTeNeHH Kak (YyHKUUA OOpaTHOU
CTENEHU C HATYPAJIbHBIM [TOKA3aTEIIEM.

[TokazatenbHast u jorapupmudeckas GyHKIUHU, UX CBOWCTBA W Tpadukwy.
Hcnonb3oBanue rpadukoB GyHKINMA IS pelIeHUsT ypaBHEHUH.

TpuroHomerpuyeckass OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUYECKUX
(GyHKUIMNA YUCIOBOTO apryMEHTA.

OyHKIMOHAJIbHBIE 3aBUCMMOCTH B peajbHBIX IMpoIleccax M SBICHUSX.
['paduku peanbHbIX 3aBUCHUMOCTEH.

Havyajsa MmaTeMaTH4€eCKOro aHaJIn3a

[TocnenoBaTenbHOCTH, CMOCOOBI 3aJaHusl IMOcCienoBaTeabHOCTe. Meroa
MaTeMaTUYeCKON UHIYKIUH. MOHOTOHHBIE U OrpaHUYECHHbIE
1ocCJIeI0BaTENbHOCTU. MCTOpUS BO3HMKHOBEHHS MAaT€MAaTHUYECKOrO aHaju3a Kak
aHaM3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuyeckas nporpeccuu. beckoneuno yObiBaroas
reoMerpudeckas nporpeccus. Cymma G€CKOHEYHO yOBIBAIOIIEH T€OMETPUUYECKON
IpOrpeccruy. JIMHEMHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yncio e. @opmyJia CI0KHBIX
NpoLEeHTOB. Mcronb3oBaHWE MPOTrpeccuu Uil PELIEHUs pealbHbIX —3a/1a4
IPUKJIAJHOIO Xapakrepa.



HemnpepbsiBHBIE (YHKIIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHMIITOTHI
rpadukoB QyHkumii. CBolicTBa (PYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
MHTEPBAJIOB JJIs PEUICHUS HEpaBeHCTB. [IpuMeHeHHe CBONCTB HENPEPBIBHBIX
(GyHKUMNA U1 pelueHus 3a/1ay.

[lepBas u BTOpas npousBoansie GyHKIUU. Onpenenenne, reOMETpUIECKUn U
bu3HYeCcKuil CMBICT TPOU3BOTHON. YpaBHEHUE KacaTeIbHOU K TpaduKy QyHKIUH.

[IpousBoanble  anemeHTapHbIX  (QyHKuud.  IIpousBoaHass ~ CyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMIO3ULIUK (PyHKIIHIA.

MHo:xecTBa U JIOTHKA

MHOkeCTBO, Onepaluyd HaJ MHOXXECTBAaMH W WX CBOMCTBA. Jluarpammsbl
Oiinepa—Benna. IlpumeHeHHEe TEOPETUKO-MHOXKECTBEHHOTO —ammapara  JUJis
OMMCAHUS PEAJIbHBIX IPOLECCOB W SIBICHWM, MpPU PEIICHUU 3aJady U3 APYTUX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, CIEICTBHE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHMUS.

11 KVIACC

Yucaa 1 BIYMCICHUSA

Harypanbubie u nensie uncia. [I[pumeHeHrne MpU3HAKOB JETUMOCTU IEIbIX
yycel, HamOonbIuid oOmui aenutens (mamee — HOJl) u HamMenswlee oOiiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa st pemeHus
3a/1a4 B LIEJIBIX YHUCIIAX.

KommnekcHble yucna. Anredpanueckas W TpUTOHOMETpUuYeckas (opMbl
3aMUCU KOMIUIEKCHOTO 4Hcia. ApudMETHUECKHE OIepaluu C KOMIUIEKCHBIMU
yuciaamu. M3o0pakeHHe KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IIOCKOCTH.
®opmyna Myaspa. KopHu N-0i cTeneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMITJIEKCHBIX YMCEN IJIsl PeIICHHs] (PU3UUECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUS U HEPABEHCTBA

Cucrema W COBOKYNHOCTh YpaBHEHUW U HEPaBEHCTB. PaBHOCUIIbHBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PABHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHHW C  TIOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpuueCKux HEPaBEHCTB.

OCHOBHBICE METOJIbI  PEIICHUS] TOKa3aTeNbHBIX U  JOrapuPpMUIECKuX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS] UPPAIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHHS CHUCTEM M COBOKYIHOCTEW pallMOHAIbHBIX,
UppaIMOHATBHBIX, TOKA3aTEIbHBIX U JIOTAPU(PMHUUYECKUX YPABHEHUM.

YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMHu.



[IpumeHeHne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHUYeCKUX 3aJady M 3aJad M3 pa3iIuyHbIX O0JIacTell HAayKu U peanbHOMN
KW3HU, UHTEPIPETALNA TIOJYYEHHBIX PE3YJIbTATOB.

DOyHKUUHN U TPaPUKHU

I'paduk xommosunuu Qynkumidi. ['eomerpuueckue o0pas3bl ypaBHEHUH U
HEPABEHCTB HA KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U IPaPUKH.

['paduueckre mMeTonbl pellleHUs YpaBHEHH M HepaBeHCTB. [ 'paduueckue
METO/bl PEIICHHUS 3a]1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEH, KOTOpbIE€ BO3HUKAIOT MPH PEIICHWU 3aad U3 APYTUX Yy4eOHBIX
IIPEIMETOB U PEANIBHOU KU3HH.

Havana MaTeMaTH4eCKOro aHajamn3a

[IpumeHeHne MpoU3BOAHON K MCCIENOBaHHUIO (DYHKIMI HA MOHOTOHHOCTH H
3KCTpeMyMbl.  HaxokaeHue  HamOonblIero M HAMMEHbBLIEro  3HAuY€HUM
HEeNpepbIBHON (QYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOU3BOAHOM I HAXO0XKACHUS HAWIY4dllero pElIEHUs B
NPUKIAIHBIX 33/a4ax, Uil ONPENENICHHS CKOPOCTM W YCKOpPEHHMs IIpoIlecca,
3a1aHHOTO (hOPMYJION UITU TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO TiepBOOOpa3HbIX. I[lepBooOpa3HbIe
arieMeHTapHbIX QyHKuui. [IpaBuna HaxoxaeHUs 1epBOOOpa3HBIX.

WNurerpai. I'eomerpruueckuit CMBICII MHTErpaia. Brruucnenune
onpenenéHHoro uHTerpana no gopmyne Hetorona-JleitOuuiia.

[IpumeHeHrne HMHTErpaja A HAXOXKICHUS IUIOIA[el MIOoCKuX ¢Guryp u
00BEMOB T€OMETPUUECKUX TEII.

[Tpumepsl pemennit auddepeHuanbHbIX ypaBHEHU. MaTtemaTuieckoe
MOJICIMPOBAHUE pPEAJbHBIX MPOLIECCOB C TOMOLIBI0  Au(depeHIuaTbHBIX
YPaBHEHH.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaskIaHCKOro BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMKA 00YUaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  4J€HAa  POCCHUHCKOro  OOINecCTBa,  MNPEACTaBIECHHUE O
MaTeMaTUYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3TUYHBIX CTPYKTYp, SBJICHUH,
NpoleAyp TPakKIaHCKOTO oOIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTHUTYTAaMHM B COOTBETCTBHM C HX
GyHKUUSAMHY ¥ Ha3HAYCHHUEM;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'PaKIAHCKONW MIACHTUYHOCTH, YBOKECHUS K
MPOILJIOMY M HACTOSIIEMY POCCHICKOW MAaTeMaTHUKH, [IEHHOCTHOE OTHOILIECHHE K
JOCTUKEHUSAM POCCUHUCKUX MAaT€MaTUKOB U POCCUMCKON MAaTeMaTUYECKON HIKOJIbI,
UCIIOJIb30BAaHUE JTUX [OCTIDKEHMM B JAPYTMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEW POCCUHCKOTO Hapoaa, chopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEJIECHHS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTI)KEHUNW HAyKM U JEATEJIbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUMUBOTO OYIYIIETO;

4) 3¢cTETHYECKOI0 BOCIIUTAHUA:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAsl ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ay, PEIICHUH, pacCyXACHUN, BOCIIPUUMYINBOCTD
K MaTeMaTUYECKUM aCIeKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA;

5) pu3n4YecKOro BOCIUTAHUSA:

chOpMHPOBAHHOCTh yMEHHUS TPUMEHSATH MaTeMaTUYeCKWe 3HAHUS B
MHTEpecax 3/I0pOBOro v 0€30MacHOr0 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 37I0POBBIO (37I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIA PEXHUM 3aHITHU U
OTZIbIXa, PeryjsipHas (pu3NUecKas aKTUBHOCTH), (DU3UUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOM JESATEIBLHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYIy, OCO3HaHHE LIEHHOCTH TPYAOIIOOUS, HHTEpPEC K
paziuuHbiM  chepaM  NMPOGECCHOHAIIBHOM — JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NIPWIOKEHHUSIMU, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymieit mnpodeccun U pealn30BbIBATH COOCTBEHHBIC JKM3HECHHBIC IJIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHHIO U
caM0oOOpa30BaHUI0 Ha TPOTSHKEHUW BCEW JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUHU MPAKTUUECKUX 3aJ1ad MaTeMaTHYECKON HAMPaBICHHOCTH;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

c(hOpPMHPOBAHHOCTh  JKOJIOTHYECKOW KYJBTYPhl, TIOHUMAaHWE BIUSHHUS
COIMAJIBHO-2KOHOMHMYECKHUX IPOIIECCOB Ha COCTOSIHHWE MPUPOIHON M COLMAIbHOM
CpeJibl, 0CO3HaHHUE II100aIbHOTO XapaKTepa dKOJIOTHIECKUX MPOoOIeM, OpUEHTAIIHS
Ha TPUMEHEHHE MaTEeMaTHUYECKHUX 3HAHWN IS pelieHus 3a7ad B 00JacTu
OKpY’Karolel cpelibl, IJAHUPOBAHHE IIOCTYNKOB M OLEHKA HMX BO3MOXKHBIX
MOCJICACTBUH JIJISI OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOPMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIEITO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAYKW W  OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUE
MaTeMaTUYeCKOW HayKHh Kak c]epbl u4eToBEeYeCKOW esTeNbHOCTH, 3TamnoB €&
pa3BUTUS W 3HAYMMOCTH [IJI1 Pa3BUTHS IUBUJIM3AIUM, OBJIAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOM KyJIbTYpOH KakK CpEICTBOM IIO3HAHUS MHpA,
TOTOBHOCTh OCYIICCTBISATh IPOCKTHYID U HUCCIEIOBATEIbCKYIO JESITEIbHOCTh
WHJMBUAYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTe/IbHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUS

ba3oBrble 1oruyeckue qeicTBUs:

BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEMaTHYECKUX
OOBEKTOB, TOHATHI, OTHOLWIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpEJICIICHHs] TIOHATUN, YCTaHABIMBATh CYLUIECTBEHHBIN MPU3HAK KiIacCU(UKaIIH,
OCHOBAHUS 7151 0000IICHHS U CPaBHEHMSI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIpUHUMATh,  (OpPMYyJIHMpPOBaTb U  NpeoOpa3oBBIBATH  CYXKJCHUS:
YTBEPAUTENbHBIE U OTPUIATENIbHBIC, EAMHUYHbIE, YaCTHBIE U O0II1E, YCIOBHBIE;

BBISIBJISITh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS
B (hakTax, MAHHBIX, HAONIONEHUSAX M YTBEP)KICHUAX, MpeAsiaraTb KPUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JIeNaTh BBIBOJABI C MCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUEHHUM, YMO3aKIIIOUEHU 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUIMI
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPANBATh apryMEHTALMIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpATh crmocod pemieHuss y4eOHOM 3ajauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh HaumboJiee MOAXOASIUA € y4ETOM
CaMOCTOSITEIILHO BBIJIETIEHHBIX KPUTEPHUEB).



ba3oBrblie ucciaenoBarejbCcKHe AeicTBHUA:

UCIIOJIb30BaTh BOMNPOCHI KAaK HCCIEIOBATEIbCKUNA WHCTPYMEHT IO3HAHUS,
bopMyaMpoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MpoOIIEMYy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO NIO3ULIMIO, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEI0BAHKE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKoro 00beKTa, SBIICHUS, TIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITETLHO (HOPMYJIHPOBATH OOOOIIEHUS U BBIBOJABI IO pPeE3yJibTaTaM
OPOBEAEHHOTO  HAONIOACHHUS, HCCIENOBaHUS, OLEHUBAaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHUE TMPOLECCA, A TAKKE BBIIBUIaTh
MPEANOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHUSIX.

Pabora c unpopmanmeii:

BBISIBIISATH JAeUIIMTHI MHPOPMALIUU, JAHHBIX, HEOOXOJUMBIX IS OTBETa Ha
BOIIPOC U JIJI PELICHUS 3aa4H;

BbIOMpATh MH(DOPMALMIO U3 UCTOYHUKOB PAa3IMYHbIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBaTh W HMHTEPIPETUPOBATh WH(OPMAIMIO pa3JIMYHBIX BUAOB U
dbopm npeacTaBIeHUS,

CTPYKTYpUpPOBaTh MH(GOpPMALMIO, MPEICTaBIATh €€ B pazIuYHbIX (popmax,
WUTIOCTPUPOBATH Tpaduuecky;

OLICHUBATh HaAEKHOCTD uHpopmanuu o CaMOCTOSITEJIbHO
c(OPMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKATHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe elCTBUS

OoOmmenne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMi  OOIIEHUs, SCHO, TOYHO, IPaMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHHUS B
YCTHBIX M MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy PEIICHUs 3aJlaud,
KOMMEHTHUPOBATD MOJYyUYCHHBIN pe3yJIbTar;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYkKIaEeMON TEMBI,
npoOJIeMBI, peIIaeMoOM 3aJavd, BBICKA3bIBaTh HJCH, HAICJICHHBIC Ha ITIOHUCK
pEelIeHUsl, COIMOCTABIATh CBOM CYXKACHUS C CYXICHUAMH APYTUX YYaCTHUKOB
Jajaora, oOHapyXKUBaTh PAa3UYUe U CXOJICTBO TO3WIIUMA, B KOPPEKTHOUW (opme
bopMyJIMpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MPEACTaBIATh PE3yIbTaThl PEIICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEOBaAHMUS,
MPOEKTa, CaMOCTOSATEILHO BBHIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3ajad
MIPE3CHTAIMU U OCOOCHHOCTEH ay TUTOPHHU.



PeryasiTuBHbIC YHUBepCAJbHbIE YUeOHbIE eiiCTBUSA

Camoopranusanus:

COCTaBJISITh IJIaH, AITOPUTM PEIICHUS 3a/1a4ul, BBIOUPATh CIIOCOO pelIeHus ¢
y4ETOM MUMEIONIUXCST PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUHN C yU€TOM HOBOW MH(pOpMAIUU.

CaMOKOHTPOJ/Ib, SMOLIMOHAJIbHbI HHTEJJIEKT:

BJIAJ€Th  HABBIKAMM  TIO3HABATEIbHON  pedUieKCMM Kak  OCO3HAHMS
COBEpIIAEMbIX JCHUCTBUM M MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJCTh
croco0amMu CamMOINPOBEPKH, CAMOKOHTPOJISI Tpolecca U pPe3ysbTara pPelIeHUs
MaTeMaTHYECKOM 3a/1a4H;

MPEABUIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTBH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX,
HaWJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIU U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTUKEHUS WIM HEJOCTUKEHUS PE3yJbTaTOB JEATEIIbHOCTH, HAXOJUTh OLIUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eSITEJIbHOCTD:

MOHUMATh W MCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUILYAIbHOU
paboThl TMpU pelieHWd Y4YeOHBIX 3a7ay, MNPUHUMATH I1IeJIb COBMECTHOM
JEATEeNbHOCTH, IUIAHUPOBATH OPraHU3alMI0 COBMECTHOW pabOThl, pacrpencisiTh
BUJIBI paboOT, JIOrOBapWBATHCS, OOCYX AAaTh IMPOIECC W PpPe3yJabTaT paboTHhl,
000011aTh MHEHHS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B IPyHHOBBIX (opMax paboThl (0OCykAeHHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W UWHBIC), BBIMOIHATH CBOIO 4YacTh pabOTHl W
KOOPAWMHUPOBATh CBOWM JACHCTBHS C JPYTMMH YJE€HAMH KOMAaHIbI, OLEHUBATh
KaueCcTBO CBOET0 BKJaja B OOMIMN MPOAYKT MO KPUTEPUAM, CPOPMYIMPOBAHHBIM
y4aCTHUKAMHU B3aUMO/ICHCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K xonmy obOydyenus B 10 kiacce oOydaromuiics MOJIYYUT CIETYyIOIINE
OpeIMEeTHbIE Pe3yJIbTaThl MO OTJEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajla MaTeEMaTUYECKOTO aHAIu3ay:

Yucaa v BHIYMCICHUSA:

CBOOOJHO OIEPUPOBATH MOHATHSIMH: PAMOHATILHOE YHCIIO, OECKOHEYHas
nepuoanyeckas JApoOb, TMPOIEHTH, HPPALUOHAIBHOE YHCIO, MHOXECTBa
PAlMOHAIIBHBIX U ACHCTBUTEIIBHBIX YUCET, MOLYJIb JEHCTBUTEIIBHOTO YUCIIA;

OPUMEHATh JpOoOM M TPOLEHTHI JUIsl pPEIIeHUs] NPUKIAJAHBIX 3a1ad U3
Pa3JINYHBIX OTpACiel 3HAHUW U PEaJbHOM KU3HU;



MPUMEHSTH MPUOIKEHHBIEC BHIYUCIICHUS, TPaBUiIa OKPYTIICHUS, TPUKUIKY H
OLICHKY p€3yJbTaTa BbIYUCICHUM;

CBOOOJHO OMNEpUpPOBaTh MOHATHEM: CTENEHb C LEJbIM IOKa3aTeleM,
UCII0JIB30BaTh MOAXOAANIYIO0 (POPMY 3aIUCU IEHCTBUTENIBHBIX YHCEI JUIS PELICHUS
IIPAKTUYECKUX 3a/1a4 U MIPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpHPOBaTh MOHATHEM: apU(PMETHUYECKUN KOPEHb HATypalbHOMN
CTEIICHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTEIIEHb C PAIMOHAIBHBIM MTOKA3aTeNIeM;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: JIOTapU(PM YHKCHa, AECATHYHBIE MU
HATypaJbHBIC TOTapU(DMBL;

CBOOOJTHO OMEPUPOBATh MOHATUSIMHU: CHHYC, KOCMHYC, TAHT€HC, KOTaHTE€HC
YUCJIOBOI'O apTyMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHHYC M apKTaHI€HC YUCIOBOTO
apryMeHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OIEpUPOBATH MOHSITHUSIMHU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh PA3JIUYHbIE METOABl PELICHUS pPAUUOHAIBHBIX M JIPOOHO-
palMOHAJBHBIX YPAaBHEHHM, IIPUMEHATH METOJ] HWHTEPBAIOB JUIA PEIICHUS
HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MMOHSATUSMHU: MHOTOUJIEH OT OJHOW IEepPEMEHHOM,
MHOTOWIEH C IedbIMU Kod(h(UIMEeHTaMi, KOPHU MHOTOWIEHa, MPUMEHSTh
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISl PELIEHUS 3a/1a4;

CBOOOJTHO OMEpUPOBATh TOHSTHSAMHU: CHCTEMa JIMHEHHBIX ypaBHEHHIA,
MaTpula, OMNPEAENIUTENIb MATpUlbl 2 X 2 W €ro TIE€OMETPUYECKUM CMBICT,
MCIIOJIb30BaTh CBOMCTBA OMNpENEHUTENs 2 X 2 N BBIYMCICHUS €r0 3HAYECHMS,
INPUMEHSTh ONPENCIUTENN [UIl PEUIEHUsS CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJENIMPOBATH PEAIBHBIE CUTYallMU C MIOMOIIBIO CUCTEMBI JIMHENHBIX YPAaBHEHUH,
UCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBIO MaTpPULl U ONPEIEIUTEICH,
MHTEPIIPETUPOBATH MOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOWMCTBA JEHUCTBUA C KOPHAMHM JUIsl [peoOpa3oBaHMs
BBIPAKCHUN;

BBIIIOJIHATDH NPE0OPA30BAHMS YHCIOBBIX BBIPAXKEHHI, COAEPIKAIUX CTEIIEHH C
palMOHAIBHBIM OKA3aTelIeM;

UCIIO0JIb30BaTh CBOMCTBa JgorapupmMoB JUTS npeoOpa3zoBaHus
J0Tapu(PMUYECKUX BBIPAKECHUN;



CBOOO/IHO OMNEpPUPOBATH IMOHATUSMHU: HUPPALMOHAIbHBIC, TOKa3aTeJIbHbIE U
JorapuMUYECKUE YPaBHEHHUS, HAXOAUTh UX PEIICHUS C TTIOMOIIBI0 PABHOCUIIBHBIX
NIEPEX0/I0B WM OCYIIECTBIISS IPOBEPKY KOPHE;

IPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKUE POPMYIIBI U TPeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOJIHO ONEpUPOBATh MOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE,
OpPUMEHATh  HeoOxoaumble  (OPMYJIBI ISl  pPEIIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUIA,

MOJICIMPOBaTh peallbHble CHUTyalldd Ha S3bIKEe anreOpbl, COCTaBIATH
BBIpQXCHHs, YpPaBHEHHUS, HEPAaBEHCTBA [0 YCJIOBUIO 3ajaud, WCCIIEI0BaTh
MOCTPOEHHBIE MOJIENIH C UCIIOIH30BAHUEM alllapaTa aireopshl.

DOyHKUMH U TPaPUKn:

CBOOOJIHO OIEpUPOBATh MOHATHAMU: (DYHKIUS, CIOCOOBI 3a7aHusl (PyHKIINH,
B3aUMHO OOpaTHble (QYHKUIUH, KOMMO3UMLMUSA (QyHKUMWA, Tpaduk QyHKUIUH,
BBITIOJTHATD dJIEMEHTapHbBIC TPeoOpa3zoBaHus rpa@uKoB QYyHKIIHIA;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPENEICHUS U MHOXXECTBO
3HaYeHUH PyHKINU, HYTH QYHKIIMHA, TPOMEKYTKHA 3HAKOTIOCTOSTHCTBA;

CBOOO/IHO OMEpPUPOBaTh MOHATHSAMH: 4UYETHBIE M HEUYETHBIE (DYyHKIUH,
nepuoanydeckrie (GyHKIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMyMBbI U
MUHAMYMBI (DYHKIIMHM, HAuWOOJbIee W HaWMEHbIIee 3Ha4YeHHe (YHKIUH Ha
MIPOMEKYTKE;

CBOOO/IHO ONEpPHPOBATh MOHATUSAMU: CTENCHHAs] (PYHKIHS C HATypajIbHBIM U
[ENBIM TIOKa3aTeneM, Trpa@uK CTENEeHHOW (YHKIMH C HATYpPaJbHBIM M IEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTemneHW Kak (YHKIMH OOpaTHOM CTETNEeHH C
HATYpaJbHBIM MOKa3aTeJIeM;

OTIEpUpPOBATh TOHATHSAMU: JUHEHHAs, KBaJApaTU4yHAs W JPOOHO-JIMHEWHAS
(GYHKINH, BBITIONHATH 3JIEMEHTAPHOE UCCIICIOBAHUE U MIOCTPOCHHUE UX TPAPHUKOB;

CBOOOJIHO ONEpUPOBATh MOHITHSAMH: IOKa3aTeldbHas W JorapupmMudeckas
GbyHKIUHA, WX CBOWCTBA W TpadWKH, HMCIOIH30BaTh MX TPAPUKHA JIS PEIICHHUS
YpPaBHCHUM;

CBOOOJIHO OMEpUPOBATh TOHATHUSAMHU: TPUTOHOMETPUYECKAS OKPYKHOCTH,
OTpe/ieTICHNe TPUTOHOMETPHUECKUX (YHKIMI YUCIOBOTO apTyMEHTa,;

UCTIONB30BaTh Tpaduku (GyHKIUN Ui HWCCIEAOBAaHUSA TPOIECCOB U
3aBHCHMOCTEH MpU pEHIeHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEAMETOB U peanbHOMN
YKU3HU, BBIpAXKATh (POPMYJIaMH 3aBUCUMOCTH MEXIY BETMIMHAMU;

Hauana maTeMaTH4ecKOro aHaJu3a:

CBOOOJHO OMEpUPOBATh MOHATUSAMU: apudMeTHdeckas U TeoMeTpuiecKas
nporpeccusi, 66CKOHEUHO yObIBaIOIasi reOMETpUIEcKasi Mporpeccus, JINHEHHBIA U



HKCMOHEHILIUAIBHBIA POCT, OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAaHTE;

WCIIOJB30BaTh MPOTPECCUM JUISl PEUIEHUS PEAIBbHBIX 3a7ad IPHUKIATIHOIO
Xapaxkrepa;

CBOOO/IHO ONIEPUPOBATh MOHATUSAMU: MTOCIEOBATEILHOCTD, CIOCOOBI 3aJaHUS
IIOCJIEI0OBATENIBHOCTEN, MOHOTOHHBIE W OIPAaHMYECHHBIE ITOCIEAOBATEIBLHOCTH,
IIOHMMaTh OCHOBBI 3apOXICHUS MAaTEeMaTHYeCKOro aHajlnW3a Kak aHalIu3a
OCCKOHEUYHO MAJIBIX;

CBOOOJHO OINEpPUPOBATH TMOHATUAMH: HENpPEpPBIBHbIE (PYHKUUU, TOYKH
paspsiBa rpaduka GyHKIIUHA, ACUMIITOTHI Tpaduka QyHKIHH;

CBOOO/IHO OIEpUpOBaTh MOHATUEM: (YHKIUS, HENpEpbIBHAs Ha OTpPE3KE,
IPUMEHATH CBOICTBA HETIPEPHIBHBIX (QYHKIUH IS peLIeHUs 3a/1a4;

CBOOOJTHO OINEpPUPOBATH TMOHATUAMH: TIEpBasi W BTOpas MPOU3BOJHBIC
(GyHKUIMH, KacaTelnbHasd K rpaduKy (QpyHKINY;

BBIYUCIIATH IIPOU3BOJIHBIE CYMMBI, IPOU3BEICHHUsI, YACTHOIO U KOMIIO3ULIUU
IBYX (QYHKIUH, 3HaTh IPOU3BOIHBIEC AIIEMEHTAPHBIX (DYHKIINH;

UCIIOJIb30BaTh T€OMETPUYECKU U (U3HYECKUH CMBICT MPOU3BOJHOM IS
penieHus 3aaad.

MHokecTBAa M JIOTHKA:

CBOOOJIHO  ONEpUpOBaTh  IMOHATHUSMHU:  MHOXECTBO, OINEpalu  HaJ
MHO>KECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJIs ONUCAHUS PEATbHBIX
IPOLIECCOB U SIBJICHUM, IPU PELICHUU 334 U3 APYTHX yYeOHBIX IPEAMETOB;

CBOOOJIHO OMNEpHUpPOBaTh MOHATHSAMH: OIpeNeeHHe, Teopema, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MaTeMaTHYECKOI0 00bEKTa, 10Ka3aTeIbCTBO, PABHOCUIIbHBIE
YPaBHEHMS U HEPABEHCTBA.

K konmy obOyuenuss B 11 kJjacce o0OydyarOIIMICAd TOJYYUT CIICIYIOIINE
IPEIMETHBIE PE3YyJIbTAThl MO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTro
Kypca «AnreOpa 1 Hadyajla MaTEMaTUYECKOTO aHATU3a»:

Yuciia ¥ BIYMCICHUSA:

CBOOOJHO OMepUpOBaTh TMOHATHUSAMH: HATypaJlbHO€ M 1EJ0€ YHUCIIO,
MHOXECTBA HATypPaJbHBbIX M LEJbIX YUCEN, MCIOIb30BaTh NPU3HAKU JIEIUMOCTH
uensix yucen, HOJl m HOK naTypanbHBIX 4ncen Ui peleHnst 3a1a4, MIPUMEHSTh
anroput™m EBKnna;

CBOOOJIHO ONEpUpOBaTh MOHATHEM OCTAaTKa [0 MOAYJIO, 3alMChIBaTh
HaTypaJIbHbIE YHCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOJHO OMNEpUPOBATh MOHATUSMU: KOMIUIEKCHOE YHUCIO M MHOXECTBO
KOMIUJIEKCHBIX YHCEN, MPEACTABIATh KOMIUIEKCHBIE YHCIa B alreOpanyeckod M



TPUTOHOMETPUUYECKOI (hopMe, BBIMOJIHATH apu(pMETHUYECKHE ONepaly ¢ HUMU U
M300pakaTh HA KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUs U HEPAaBEHCTBA:

CBOOO/IHO OMEpUPOBATH MOHATUSMHU: HPPALMOHAIBHBIC, TOKa3aTelbHbIE U
Jorapu(MUUECKUE HEpPaBEHCTBA, HAXOAUTh MUX PEUICHHS C  I[OMOIIBIO
PaBHOCWIBHBIX IIEPEX0/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEW TMpHU pEUICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHHUS;

CBOOOJHO OIEpUPOBATh IMOHATUEM TPUTOHOMETPHUUECKOE HEPABEHCTBO,
OPUMEHATh HEoOXOoAuMble  (OpPMYJBl Ui  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPHUPOBATH MOHSATUSMU: CUCTEMa U COBOKYMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAIBHBIX, HPPALMOHAJIBHBIX, TOKA3aTEIbHbBIX U
JorapuMUYECKUX YPAaBHCHUN U HEPABEHCTB;

peuarb palLOHaJbHbIE, VppallOHAIbHBIE, [IOKa3aTeNbHbIE,
JorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
CoZIeprKallye MOYJIM U IapamMeTPhl;

OPUMEHSATH TpaduuecKre METOAbI AJI PEIICHUs YPAaBHEHUN U HEPABEHCTB, a
TaKXe 3a7a4 C ITapaMeTPaMU;

MOJICTIUPOBAaTh peajbHbIE CHUTYyallMM Ha S3bIKe aiareOpbl, COCTABIATH
BBIPAXKCHUS, YPaBHEHMS, HEPABEHCTBA W HX CHUCTEMBI 10 YCJIOBHUIO 3aJayH,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJEIM C HCIOJIb30BAaHUEM arapaTa ajireopsl,
MHTEPIPETUPOBATH NIOJTYUYECHHBIN PE3YJIbTAT.

DOyHKUMH U TPaPuKn:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOWCTB KOMIMO3UIMU JABYX (DYHKIIMIA;

CTPOUTh TE€OMETPUYECKHE 00pa3bl ypaBHEHMH W  HEPaBEHCTB HA
KOOPJAMHATHOM IJIOCKOCTH;

CBOOOJTHO  OINEpPUPOBATH TMOHATHSAMHU: TpapUKU TPUTOHOMETPUYECKUX
byHKIMI;

OPUMEHATh (PYHKUMU [ MOJEIUPOBAHMS U MCCIEIOBAaHUSA pPEaIbHbBIX
IIPOLIECCOB.

HayvaJyia maTeMaTH4eCKOro aHaJu3a:

UCIIOJIb30BaTh MPOU3BOHYIO ISl UCCIEA0BaHUS (PYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJUTh HaOOJbIIEE U HAMMEHbBIIIEE 3HAYCHUSI (DYHKIIMU HETPEPHIBHOW Ha
OTpE3KE;



UCIIOJIb30BaTh MPOW3BOAHYIO JJISI HAXO0XKJACHUS HAWIY4lllero pEuIeHUus B
NPUKIAIHBIX, B TOM YHMCJIE€ COLUMAJIbHO-d)KOHOMHMYECKUX, 3aJadax, IJs
OTIpEJICNICHUs] CKOPOCTM W YCKOPEHMs Mpouecca, 3aJaHHoOro (opmysoil wiu
rpagukom;

CBOOOIHO OMEpUPOBATh TMOHATUSIMHU: IEPBOOOpa3Has, OINpeneIEHHBIN
WHTErpajl, HAXOJWTHh IEPBOOOpPA3HBIC AIIEMEHTAPHBIX (DYHKIUH ¥ BBIYUCIATH
uHTerpan no gpopmyine Herotona-JIeioaua;

HAXOJUTh TUIOMIAIU TJIOCKUX (DUTYP U OOBEMBI TEJI C TOMOIIbIO HHTETpaa;

UMETh NPEACTaBICHUE O MATEMAaTHUYECKOM MOJICTMPOBAHUM Ha TMPUMEPE
coctaBiieHus MU PpepeHInaTbHBIX YPaBHEHU;

pemarh NpUKIaJHbIE 3aa4d, B TOM YHUCJIE COLHAIBHO-3KOHOMUYECKOrO U
dbu3nUecKoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOTO aHaJIN3a.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

Ne
n/n

HanMeHoBaHMe pa3/ieioB U TeM
NPOrpamMMbl

MHOK€eCTBO AENCTBUTENBHBIX YUCEIL.
MHorounensl. PaninoHanbHbIe YpaBHEHHUS U
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
ypaBHEHUH

Oynkiun u rpapuku. CreneHHas QyHKIMS ¢
LEJIBIM [TOKa3aTeNIeM

Apudmerndeckuii KOpeHb N-0if CTETICHHU.
WppatumonansHble ypaBHEHUS

[TokazarenpHas pyukmus. [lokazarenbHbie
ypaBHEHUS

Jlorapugmuueckas QyHKIUS.
Jlorapumuueckre ypaBHEHUs

Tpuronomerpudeckue BbIpakeHUs U
ypaBHEHHUS

IlocenoBaTeIbHOCTH U IPOTPECCUH
HenpepsiBabie pynkuuu. [IponszBoanas

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koan4yecTBo 4acoB

Bcero

24

12

15

10

18

22

10
20

136

KoHnTpoJbHbIe
padoThbI

10

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE

(uudposbie)
oOpa3oBaTte/ibHbIE

pecypchbl

bubmmorexa [JOK

bu6mmorexa [JOK

bu6mmoreka [IOK

bu6mmoreka [IOK

bu6mmoreka [JOK

bu6mmoreka [IOK

bub6muoreka IIOK
bu6mmorexa [JOK



11 KUIACC

Ne
n/n

HanMeHoBaHMe pa3/ieioB U TeM
NPOrpamMMbl

HccnenoBanue QyHKIMHA ¢ TOMOLIBIO
IIPOU3BOJHOMN

[TepBooOpasnas u uHTErpal

I'paduku TpUrOHOMETPUUECKUX (DYHKITHIA.
Tpuronomerpuieckne HepaBEHCTBA

I/IppaLII/IOHaJILHBIC, IIOKa3aTCJIbHBIC U
J'IOl“apI/I(I)MI/I‘-ICCKI/IC HCPAaBCHCTBA

KommnekcHeie uncia

HatypanbHble u 11enbie yrcia

CHcTeMBbl paliioHATBHBIX, HPPATMOHATEHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUIESCKIX
ypaBHEHUH

3ajadu ¢ napameTpamu

[ToBTOpeHue, 06001IeHNE, CCTEeMaTH3aIUS
3HAaHUHU

OBIIEE KOJIMYECTBO YACOB I1O ITIPOTPAMME

KoanuyecTBO 4acoB

Bcero

22

12

14

24

10
10

12

16

16

136

KoHnTpoJbHbIe
padoThI

10

IIpakTHyeckue
padoThI

JIeKTPOHHbIE

(uudposbie)
o0pa3oBaTte/ibHbIE

pecypchbl

bu6mmoreka [JOK
bu6mmoreka [IOK

bubmmorexa [JOK

bu6mmoreka [JOK

bu6mmoreka [IOK
bu6mmoreka [JOK

bu6mmoreka [IOK

bu6mmoreka [IOK



IHOYPOYHOE IIVIAHUPOBAHHUE

10 KITACC
Ne
Tema ypoka
n/n
1 [[MHOXeCTBO, onepaiy Hajl MHOKECTBAMHU
Y UX CBOWCTBA
2 Huarpammbl Diinepa-Benna
3 [IpumeHeHne TeopeTHKO-MHOKECTBEHHOTO
anmapara JJisl peleHus 3a1a4
Panmonansueie yncina. OOBIKHOBEHHBIE U
4 JeCATUYHBIE IPOOU, TTPOILICHTHI,
OECKOHEYHBIE MTEPUONUECKUE IPOOH
Panmonaneueie yncna. OObIKHOBEHHBIE U
5 JIeCATUYHbIE POOU, IPOLIEHTHI,
OECKOHEUYHBIC TIEPHOINUECKHE POOH
6 [Tpumenenue apobel U MPOLEHTOB IS
pelIeHUs TPUKIaJIHbIX 3a7a4
. [Ipumenenue qpoOeit U MPOIIEHTOB IS
peuieHus MpUKIAIHBIX 3a/1a4
8 JlelicTBUTENIbHBIC YKCIIa. PalioHanbHbIE U
MppaLMOHATIbHBIE YHCIIa
9 ApudmeTrraeckue oneparnuu ¢
JIEMCTBUTEIbHBIMU YUCIAMU
10 Mopynb JEHCTBUTEIBHOTO YHUCIIA U €T0

CBOWCTBA

KoanuyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThbI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHUS

DJICKTPOHHBIE

nudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6nmoreka [IOK



11

12

13

14

15

16

17
18

19

20

21

[TpuOmxkE€HHBIE BHIYMCIECHUS, PaBUia
OKpYTJICHUS, IPUKUJIKA U OLICHKA
pe3ylbTaTa BRIYUCICHUN

OcHOBHBIE MCTOABI pCIICHUA LCIIbIX U
JIpOOHO-PALIMOHANIBHBIX YPaBHEHUN U
HEPaBEHCTB

OcHOBHBIE MCTOABI pCIICHUSA LCIIbIX U
JIpoOHO-pallMOHATIBHBIX YPAaBHEHUN U
HEPABEHCTB

OCHOBHBIE METO/IbI PELIECHUS LETbIX U
JIpOOHO-PAMOHABHBIX YPaBHEHUN U
HEpaBEHCTB

MHOro4jieHbl OT OJTHOM EPEMEHHOM.

JleneHne MHOTOUJIEHa HA MHOTOUJIEH C
ocratkoM. Teopema besy

MHorouseHs! ¢ 1eabMA K03 hUIIneHTaMH.

Teopema Buera

Pemenne cucreM JIMHEWHBIX YPaBHEHUN
Pemienue cuctem JIMHEHHBIX YpaBHEHUMN
Marpuia cucTeMbl JINHEWHBIX YPAaBHEHUM.
Onpenenuresb MaTPULBI 2X2, €T
r€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIYHCIICHHE €T0 3HAYCHUS
Onpenenurens MaTpuIlbl 2X2, €ro
T€OMETPUUYECKUIM CMBICII U CBOMCTBA;
BBIYMCIICHUE €T0 3HAUECHUS

[IpumeHeHne onpenenuTens sl peleHUs
CHUCTEMBI JINHEWHBIX YPaBHEHUU

bu6mmorexa [IOK

bubnuoreka [JOK

bu6mmorexa [IOK

bu6mmoreka [IOK

Bbubnuoreka [JOK



22

23

24

25

26

27

28

29

30

31

32

33

Pemenne nmpukiagHeIX 3a/1a4 ¢ HTOMOIIBIO
CHUCTEMBbI JINHEHHBIX YpaBHEHUM
Pemenne npukinaaHbIx 3a/1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHHI

KonTtponbHas padora: "PannonanbHble
yYpaBHEHHUs U HEpaBeHCTBA. CUCTEMBI
JMHENHBIX ypaBHEHUN"

OyHKIMSL, CIIOCOOBI 3aJaHUs (PYHKITIH.
B3aumuo obpartnblie pynkiuu. Kommnosurus
byHKIUI

['paduk pyHkunu. SnemMeHTapHbIE
npeoOpa3zoBanus rpaduKoB PyHKITAN

OO6nacTh ornpeaeseHust © MHOXKECTBO
3HayeHud pyHkuuu. Hynm ¢pyHkumm.
[TpomexyTKH 3HaK MOCTOSTHCTBA
Ué&tHble 1 HeYETHBIE (PYHKITHH.
[lepuonnueckue pynkumu. [IpomexyTku
MOHOTOHHOCTH ()yHKIIHA

MaxkcuMyMBbl 1 MUHUMYMBI (DyHKIHH.
HawnOonbiiee 1 HauMeHbliee 3HaUeHNE
(GYHKLINU HAa IPOMEKYTKE

Jluneiinas, kBaapaTuyHas U JpoOHO-
AuHEeNHas QyHKIUH

DJIeMEHTapHOE HCCIIEIOBAaHUE U
NOCTPOEHUE TPaUKOB ATUX QYHKIUI
DJeMeHTapHOe UCCIIeI0BaHuEe U
NOCTPOCHUE TPAPHUKOB ITHX PYHKLIUH

CreneHb ¢ LIEJIBIM ITOKa3aTeeM. buaom

bu6nmoreka [JOK

bu6mmorexa [IOK



34

35

36

37

38

39

40

41

42

43

44

45

Hrrotona

CrermneHs ¢ 1[edBIM IIOKa3aTeaeM. bunom
Hrrotona

CrenenHas GyHKIMS C HATypaIbHBIM U
LEJIbIM TToKa3aresieM. E€ cBoiicTBa u
rpaduk

KoHnTtponbHas padora: "CreneHHas
dbynkuus. E€ cBolicTBa u rpadguk”

Apudmernueckuii KOpeHb HaTYpaTbHON
CTEIIEHU U €ro CBOKMCTBA

Apudmernueckuii KOpeHb HaTypaTbHON
CTETEHH U €T0 CBOWCTBA

[IpeoOpazoBaHMs YUCIOBBIX BHIPAKEHUH,
coZepKaIUX CTENIEHU U KOPHU

[IpeobpazoBaHus YHCIOBBIX BHIPAKEHUH,
CoZEpKaIINX CTENIEHU U KOPHU

[IpeobpazoBanHust YUCIOBBIX BBIPAXKEHHI,
COZIepKAIIUX CTEIIEHU U KOPHU
HppaunonaneHble ypaBHeHUs. OCHOBHBIE

METO/Ibl PEIIECHUS UPPALMOHATIBHBIX
YpaBHEHUU

Wppaunonanbuble ypaBHeHHs. OCHOBHbIE
METO/Ibl PEIIECHUS UPPALUOHATIBHBIX
ypaBHEHUH

Wppaunonanbuble ypaBHeHHs. OCHOBHbIE
MCTOJbI pCHICHUA UPpAlIOHAJIBHBIX
ypaBHEHUH

PaBHOCWIIBHBIE ITEPEXO/IbI B PELICHUU

bu6nmoreka [JOK



46

47

48

49

50

51

52

53

54

55

56

57

UpPpaLMOHATIbHBIX YPaBHEHHM

PaBHOCWIIBHBIE ITEPEXO/IbI B PELICHUU
UPPALMOHAIILHBIX YPABHEHUN

PaBHOCUIIBHBIE IEPEXObI B PEILICHUH
UpPPaLMOHATIBHBIX YPAaBHEHUN

PaBHOCHIIBHBIE IEPEXO/IbI B PELLICHUU
UPPalMOHAIbHBIX YPABHECHUN

CoiicTBa u rpaduk KOpHA N-0if cTeneHn
Kak (DyHKIIMH 0OpaTHOW CTETICHH C
HaTypaJIbHbIM IIOKa3aTesieM

CgoiicTBa u rpaduk KOpHs N-0if cTeneHn
Kak (DyHKIIMM OOpaTHOW CTETEHH ¢
HaTypaJIbHBIM IOKa3aTeseM

KoHnTtponbHas padota: "CBoiicTBa u rpadux
KOpHs N-oi cTenenu. MppanuoHansHele
ypaBHEeHHUA"

CreneHp ¢ palluOHAILHBIM [TOKa3aTeIeM U
€€ CBOMCTBA

CreneHsp ¢ pallMOHAIBHBIM [T0OKA3aTEIEM U
€€ CBOMCTBA

CreneHsp ¢ pallMOHAIBLHBIM [T0OKA3aTEIEM U
€€ CBOMCTBA

[TokazaTenpHas GyHKINS, €€ CBOWCTBA U
rpaduk

Wcnonb3oBanue rpaduka GyHKINN A5
peleHus ypaBHEHUN

Hcnonb3oBanue rpaduka GyHKIUN AT
peleHus ypaBHEHUN

bu6mmorexa [IOK



58

59

60

61

62
63
64
65
66

67

68

69

70

71

72

ITokazarenbHbie ypaBHEHUS. OCHOBHbBIE
METO/bI PELICHHS TOKA3aTEIbHbIX
ypaBHEHUHU

[TokazaTenbpHbie ypaBHeHUsI. OCHOBHBIE
METO/IbI PEIICHHSI TTOKA3aTEeIbHBIX
ypaBHEHUH

[Tokazarenbubie ypaBHeHUsS. OCHOBHbBIE
MCTOJbI pCHICHUSA ITOKA3aTCIIbHBIX
ypaBHEHUH

KontponbHas padora: "I[lokazarenbHas
¢yukuus. [TokazarenbHble ypaBHeHUs"

Jlorapudm uucna. CoiicTsa gorapudpma
Jlorapudm umncna. CoiicTBa jJorapudpma
Jlorapudm uucna. CoiicTsa gorapudpma
JlecaTHUHbIE U HATYpAJIbHBIE JTOTapH(PMBI
JlecaTUYHBIC U HATYpAIbHBIC JTIOTapH(pMBI
[IpeobpazoBaHne BBIpaKEHHA, COAECPIKAIINX
aorapudmsl

[IpeobpazoBaHne BeIpaKEHUA, COACPIKALIIX
Jorapugpmbl

[TpeoOpa3oBaHue BRIPAKCHHMN, COACPIKAIIIIX
norapudmbl

Jlorapudmmueckas QyHKIuUs, €€ CBOWCTBA U
rpaduk

Jlorapugmuueckas QyHKIus, €€ CBOWCTBA U
rpadux

Hcnonb3oBanue rpaduka GyHKIUN 115
pellIeHHs ypaBHEHHI

[ = S NI SN



73

74

75

76

77

78

79

80

81

82

83

84

Hcnonbs3oBanue rpaduka GyHKIUN 115
pelIeHHs ypaBHEHHIA

Jlorapugmuueckue ypaBHeHus. OCHOBHBIE
METO/Ibl PeIIEeHUs Jorapu(PMUIECKUX
ypaBHEHUH

Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE
METOBI peIIeHUs Torapu(PMUIECKUX
YpaBHEHUH

Jlorapugmuueckue ypaBHeHust. OCHOBHBIE
METObI peIIeHUs JIorapu(pMUIECKUX
yYpaBHEHUU

PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
JOrapu(pMHUUECKUX YpaBHEHUI
PaBHOCUIIBHBIE IEPEXO/IBI B PELLIEHUU
Jorapu(pMUUECKUX ypaBHEHUI
KontponbHas padora: "Jlorapupmuueckas
¢yukuus. Jlorapupmudeckue ypaBHeHuUs"
CuHyc, KOCHHYC, TAHT'€HC U KOTaHT€HC
YHCJIOBOI'O apryMeHTa

CuHyc, KOCHHYC, TAHT'€HC U KOTaHT€HC
YHCIJIOBOT'O apryMEeHTa

ApKcUHYC, apKKOCUHYC U apKTaHI'€HC
YHCJIOBOT'O apryMeHTa

ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHUCJIOBOI'O apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,
OIpesieNIEHue TPUTOHOMETPUUECKUX
(YHKLNI YUCIOBOTO apryMeHTa

bu6mmorexa [IOK



85

86
87
88
89

90

91

92

93

94
95
96
97
98
99
100

101

102

Tpuronomerpudeckas OKpy>KHOCTb,
OIpeielIeHne TPUTOHOMETPHUECKUX
(YHKIMI YUCIOBOTO apryMeHTa

OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI
OCHOBHbBIE TPUTOHOMETPUUECKHE (HOPMYITbI
OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI
OCHOBHbBIE TPUTOHOMETPUUECKHE (HOPMYITbI

[IpeoOpazoBaHme TPUTOHOMETPUUECKHUX
BBIPAXKEHU

[IpeoOpazoBanre TPUTOHOMETPHUECKUX
BBIPAKCHU

[IpeobpazoBaHne TPUTOHOMETPHUUECKUX
BBIPAKCHUI

[IpeoOpazoBaHe TPUTOHOMETPHUUECKHUX
BBIPAXKEHUM

Pemienne TpUroHOMETpUYECKUX YPAaBHEHUM
Penienne TpUroHOMETPUUECKUX YPaBHEHUM
Pemienne TpUroHOMETpUYECKUX YPAaBHEHUM
Penienne TpUroHOMETPUUECKUX YPaBHEHUM
PemreHne TpuroHOMETpUYECKUX YPaBHEHUN
Pewienne TpUroHOMETPUYECKUX YPAaBHEHUN
Pelienne TpUroHOMETPUYECKUX YPaBHEHUIN

Konrtponsnas pabora:
"TpUTrOHOMETPUUYECKNE BBIPAKEHUS U
TPUTOHOMETPHUUYECKHUE ypaBHEHUS"

ITocnenoBaTenLHOCTH, CIIOCOOBI 3aJaHUS
rocJjexoBaTeabHOCTEN. MeTo

N S N

N e

bu6nmoreka [IOK

bu6mmoreka [IOK



103

104
105

106

107

108

109

110

111

112

113

114

115

116

MaTeMaTHYeCKOW WHTYKIIUH

MOHOTOHHBIC H or paHI/I‘IeHHbIe
nocle0BaTeIbHOCTH. VicTopus aHanm3a
OECKOHEUYHO MAaJIBIX

Apudmernueckas nporpeccust
["'eomeTpuyeckas nporpeccus

BbeckoneuHo yObIBaro1asi reoMeTpuyeckast
nporpeccus

CyMMa 0€CKOHEUHO YOBIBaIOIICH
F€OMETPUUYECKOU MPOTrPeCCUu

JIMHENHBIN U YKCIOHEHUUAJIBHBIN POCT.
Yucno e. DopMysa CI0KHBIX MPOLEHTOB
JIMHENHBIN U YKCIOHEHUAJIBHBIN POCT.
Yucno e. DopMyia CI0KHBIX MPOLEHTOB
Hcnonb3oBaHue MPOrpeccuu A peuieHus
peanbHBIX 33]1a4 NPUKIAJHOIO XapakTepa
KonTponbHas padora:
"[TocnenoBarenbHOCTH U TIporpeccun’”
HemnpepbiBHBIC (DYHKIIUU U UX CBOWCTBA
Touka pa3pbiBa. ACUMITOTHI I'pa)uKOB
byHKIUI

CpoiicTBa (hyHKIMI HETIPEPHIBHBIX HA
OTpe3Ke

CaoiicTBa GyHKIUI HETIPEPHIBHBIX HA
OTpe3Ke

MeToa UHTEpPBAIOB AJI PEIICHUS
HEPaBEHCTB

bub6mmorexa [IOK



MeTox UHTEpPBAIOB AJI PEIICHUS

117
HEPABEHCTB

118 MeToa HHTEpBAJIOB JIJIsl pEIICHUS
HEPaBEHCTB

119 [IpumeHeHue CBOMCTB HENPEPHIBHBIX
(GyHKUMHN 1715 pelieHus 3a1a4

120 [TpuMmeHeHre CBOMCTB HENIPEPHIBHBIX
byHKIM 15 pereHus 3a1a4y

121 [lepBas u BTOpas npou3BOIHbIC (PYHKIIUU

122 Onpenenenue, reOMETPUYECKUN CMBICI
MIPOU3BOAHOMN

123 Onpenenenne, GU3NIECKUA CMBICTT
IIPOU3BOJHOU

124 YpaBHeHHE KacaTebHOU K TpauKy
byHKITUN

125 YpaBHEHHE KacaTeIbHOM K TpaduKy
byHKIIUN

126 [Tpou3BoIHBIE dNIEMEHTAPHBIX (YHKIIUH

127 [Ipou3sBoiHbIE AIIeMEHTAPHBIX (QYHKIUN

128 [Tpou3BoIHAS CyMMBI, POU3BEICHHUS,
YaCTHOTO ¥ KOMIO3UIIUU (HYHKIIUH

129 [Ipou3BoaHasi CyMMBI, IPOU3BEICHMUS,
YaCTHOTO ¥ KOMITO3UIIMU (DyHKIIUH

130 [TpousBoHAs CYMMBI, TPOU3BEACHUS,
YaCTHOTO ¥ KOMITO3UIIMU (YHKIUN

131 Kontponbnas padora: "[IponsBognas”

132 [ToBTOpeHnue, 06001IeHNE, CHCTEeMAaTU3aIUs



133

134
135

136

3HaHui: "YpaBHeHus"

[ToBTOpenue, 06001IeHNE, CHCTEeMAaTU3aIUs
3HaHui: "OyHkun"

HroroBast KOHTpoNIbHAS paboTa
HTorosast KOHTpoOJIbHAs paboTa

[ToBTOpenue, 06001IeHNE, cCCTeMaTU3alus
3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10



11 KUIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE

Ne Hara nudposeie

Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTeJIbHbIC

padoThI padoThI
pecypchl
[IpuMeHeHHe IPOU3BOJHOM K
WCCIIeIOBaHUIO (DYHKITHI Ha 1 bubnuorexa [JOK

MOHOTOHHOCTB U 3KCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCClIeIOBAaHUIO (PYHKIMI Ha 1
MOHOTOHHOCTb U SKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
Hccae0BaHuI0 (PYHKITUH Ha 1
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne npon3BOHOM K
uccie0BaHuIo (PYHKIUH Ha 1
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOHOM K

WCCIIeIOBAaHUIO (DYHKITHI Ha 1

MOHOTOHHOCTB M KCTPEMYMBI

IIpuMeHeHne IPOU3BOIHON K

UCCIIeIOBAaHUIO (PYHKITUI Ha 1

MOHOTOHHOCTb Y 3KCTPEMYMBbI

Haxoxxnenne HanOombIero u

HAaMMEHBIIETO 3HAUYEHUS HENPEPBIBHON 1 bu6nuoreka [IOK
(GyHKIMU Ha OTpe3Ke

Haxoxnenue HanOOJIBIIETO U 1



10

11

12

13

14

15

16

HaMMEHBIIETO 3HAUCHUS HEMPEPHIBHON
(GyHKIIUU Ha OTpe3Ke

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEITPEPHIBHON
(GyHKIUY Ha OTpe3Ke

Haxoxxaenue HanOobIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMU Ha OTpe3Ke

Haxoxxaenue HanOobIIero u
HaMMEHBLIETO 3HAYCHUsI HETIPEPhIBHOMN
(GyHKIMU Ha OTpe3Ke

Haxoxnenune HanOoubIIero u
HaMMEHBIIIETO 3HAUCHHS HETTPEPHIBHOM
(GyHKIMK Ha OTpe3Ke

[IpuMeHeHne Mpon3BOIHOM s
HaXO0X/ICHUS HAaWITy4Ilero pelieHus B
MPUKIIAJHBIX 33/1a4ax

[Ipumenenne npou3BOIHON IS
HaXO0JICHUS HAWJTY4IlIEero perieHus B
MPUKJIATHBIX 3a/1a4ax

[Ipumenenne npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
npoiiecca, 3aaHHOro GOpMYJION WITn
rpaduKoM

[Ipumenenre npou3BOIHON IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHoro (opMyJION HITH
rpaduKoM

bu6mmorexa [IOK



17
18
19

20

21

22

23

24

25

26

27

28

29

30

31

Kommnosumus pyskmmit

Komnozunus pyHkuuit

Kommnosumus pyHkimit
I'eomerprueckue oOpa3bl ypaBHEHUN Ha
KOOPJMHATHOM IIOCKOCTH
I'eomeTrpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJAMHATHOM MJIOCKOCTH
KonTponbnas pabora: "UccnenoBanue
(HYHKIHI ¢ ITOMOIIBIO TPOU3BOTHOMN"
[TepBoOOpa3Hasi, OCHOBHOE CBOWCTBO
IepBOOOPA3HBIX

IlepBooOpa3HbIe AMeMEHTAPHBIX (DYHKIIHA.

[IpaBuia HaX0XIEHHUS IEPBOOOPA3HBIX

[TepBooOpa3Hble 351eMeHTapHbIX QYHKIUH.

[IpaBuna Hax0XI€HHS IEPBOOOPA3HBIX
Nurerpai. ' eoMeTpuyeCKuil CMBICIT
UHTETpaja

Brruucnenue onpenenéHHOro MHTerpaia
o gopmyne HeroTona-JleiiOHuma
Brruucnenue onpenenéHHOro HHTerpana
o gopmyne HoroTona-JleiiOnuma
[IpumeneHne UHTErpaa A1l HAXOXKACHUS
TUTOIIAJIeH TUIOCKUX QUTYP

[IpuMeHeHMe UHTErpana A HAXOXKACHUS

00BEMOB reOMETPUYECKHX TET

[Tpumepsr permenuii auddepeHnaIbHbIX
ypaBHEHUH

bu6mmoreka [IOK

bu6mmorexa [IOK

Bbubnuoreka [JOK



32

33

34

35

36

37

38

39

40

41

42

43

[Tpumepsr permenuii auddepeHnaTbHbIX
ypaBHEHUH

MaremaTtnueckoe MOAETUPOBAHUE
peaJIbHBIX MTPOLIECCOB C TOMOLIBIO
g depeHINaTbHBIX YpaBHEHUI

Konrponsnas padora: "[leppooOpasznas u
uHrerpan”

Tpuronometrpuyeckue GyHKINH, UX
CBOIiCcTBa U TpaduKu

Tpuronomerpuyeckue QyHKIUH, UX
CBOIcTBa U rpaduKu

Tpuronomerpuueckue GyHKINU, UX
CBOWCTBA U TpaduKu

Tpuronometrpuyeckue GyHKIUH, UX
CBOIicTBa U rpaduKu

Tpuronomerpuyeckue GyHKIUH, UX
CBOIcTBa U rpaduKu

OT60p KOpHEH TPUTOHOMETPHUUECKHIX
YpPaBHEHUH C MTOMOLIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPHUUECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUYECKOIN OKPY’KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHIX
YPaBHEHUH C IOMOLIbIO
TPUTOHOMETPUUECKOUN OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUECKIX
YpaBHEHUH € TOMOUIBIO

bu6mmorexa [IOK

bu6mmoreka [IOK



44

45

46

47

48

49

50

51

52

53

54

55

56

TPUTOHOMETPUUYECKOI OKPYKHOCTH
Pemenue TpuroHOMeTpHUECKUX
HEPABCHCTB

Pemenne TpuroHoMeTpruUeCcKIX
HEPaBEHCTB

Pemenue TpuroHoMeTpUIECKIX
HEPaBEHCTB

Pemenue TpuroHoOMeTpHUECKUX
HEPABCHCTB

Kontponbnas padota: "['paduku
TPUTOHOMETPHUECKUX (PYHKITHIA.
Tpuronomerpuyeckue HepaBeHcTBA"
OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOIBI PEIICHUS
MTOKa3aTeIbHBIX HEPaBESHCTB
OCHOBHBIE METOIbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS
norapu(pMUIECKIX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS
Jorapu(pMHYECKUX HEPABEHCTB
OCHOBHBIE METOIbI PEILICHUS
Jorapu(pMUUECKUX HEPABEHCTB

OCHOBHBIE METO/IbI PEIICHUS
norapu(pMUIECKIX HEPABEHCTB

bu6mmoreka [IOK

bu6nmoreka [JOK

bu6mmorexa [IOK



57

58

59

60

61

62

63

64

65

66

67

68

69

OCHOBHEBIE MCTOABI pCHICHUSA
HppaliiOHAJIbHBIX HCPABCHCTB

OcHOBHBIC MCTOABI pCHICHUSA
HppalOHAJIbHBIX HCPABCHCTB

OcHOBHbBIC MCTOAbI pCHICHUS
HppallOHAJIbHBIX HCPABCHCTB

OCHOBHEBIE MCTOABI pCHICHUSA
HppaliiOHAJIbHBIX HCPABCHCTB

I'paduyeckue MeToBI pemIeHUs
HPPaIMOHAIILHBIX YPaBHEHUN

I'paduueckue MeTO bl peLIeHus
UppaloHAIbHBIX YPaBHEHHUH

I'paduueckre MeToabl peleHus
MOKa3aTeIbHBIX YPaBHEHUI

I'padmueckue MeTOBI pemIeHUS
MOKa3aTeIbHbIX HEPABEHCTB

I'paduueckue MeTO bl pelIeHus
JOrapu(pMHUUECKUX YpaBHEHUI

I'paduueckre MeToabl perIeHHs
Jorapu(pMUYECKUX HEPABEHCTB

I'padmueckue MeTOIBI peICHUS
norapu(pMUIECKIX HEPABEHCTB

I'padmuueckue MeToab! pemieHUs
MOKa3aTeIbHBIX U JOTapu(PMHUUECKUX
ypaBHEHUH

I'paduueckue MeTo bl peLIeHus
MOKa3aTeIbHbIX U JIOTapu(PMUUECKUX
yYpaBHEHUN

bu6mmoreka [IOK

bu6nmoreka [JOK

bu6mmoreka [JOK



70

71

72

73

74

75

76

77

78

79

80

81

I'paduaeckne MeTOAbI pereHns
MIOKa3aTeNbHBIX U JOTapu(hMUUECKIX
HEPaBEHCTB

I'paduueckre MeToabl pereHHs
MIOKa3aTeIbHBIX U JOrapu(pMUUECcKUx
HEpPaBEHCTB

KonTponbhas padora: "MppaunoHaibHble,
MOKa3aTeIbHbIC U JOTapuPMHUECKUE
HepaBeHCTBa"

KommnnekcHble uncna. Anredpandeckas u
TpUrOHOMeTpUYecKast HOpMBI 3aIUCH
KOMILUIEKCHOTO YHCIa

KomnnekcHble uncna. Anredpandeckas u
TpUroHOMeTpUYecKast (GOPMBI 3aIUCH
KOMILIEKCHOI'O YHCIIa

ApudmeTnueckre oneparuu c
KOMIUIEKCHBIMU YHCIIAMHU
Apudmernueckue onepayu ¢
KOMILUIEKCHBIMY YHCIIaMU

N300pakeHne KOMIUIEKCHBIX YUCeN Ha
KOOPAMHATHOW INIOCKOCTH
N300pakeHne KOMIUIEKCHBIX YUCEN Ha
KOOpJAWHATHOM IUIOCKOCTH

®opmyia Myaspa. KopHu N-oii crenenu
13 KOMIUIEKCHOTO YUCIIa

®opmyna Myaspa. KopHu n-oii ctenenu

13 KOMIIJICKCHOI'O 4ucjia

HpI/IMCHCHI/Ie KOMIIJICKCHBIX YHCCJI IJI

bu6nuoreka [JOK



82

83
84

85

86

87

88

89

90

91

92

93

94

penieHus GU3NYeCcKUX U reOMETPUIECKUX

3a1a4
KonTponbHas padora: "KoMmiiekcHbie
yycna

HatypanbHble u nensle uncia
Harypanbnsle u nensie yucna
[IpumeHeHne NpU3HAKOB ACIUMOCTH
LEJIbIX YUCEl

[IpumeHeHre MPU3HAKOB ACIMMOCTH
LEJIBIX YUCEI

[IpumeHeHne NpU3HaKoOB AEITUMOCTH
nenbix yncen: HOJl u HOK

[IpuMeHeHne NpU3HAKOB AEIUMOCTH
uensix yucen: HOJl u HOK

[IpuMeHeHre TPU3HAKOB AETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOJYJIIO
[IpumeHneHne NpuU3HaKoOB AEITUMOCTH
LEJBIX YUCEJI: OCTATKH 110 MOJYJIIO

[IpumeHeHne MpU3HAKOB ACTUMOCTH
LENBIX YUCEIl: aNroput™ EBkinmnaa i
pelIeHrs 3a/1a4 B LIEJIbIX YUCIax
KonTponbhas pabota: "Teopus menbix
yucen"

CucreMa 1 COBOKYITHOCTh YPABHEHU.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEZICTBUS

Cucrema 1 COBOKYTHOCTb YpaBHEHUH.
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-



95

96

97

98

99

100

101

102

CIIEACTBUS

OcHOBHBIC MCTOABI pCIICHUSA CUCTCM U

COBOKYIIHOCTEW pallMOHAJIbHBIX YPaBHECHUI

OCHOBHBIE METOJBI PEILICHUS CUCTEM U
COBOKYITHOCTEW MpPaLMOHAIIBHBIX
ypaBHEHUH

OCHOBHBIE METOBI PEILICHUS CUCTEM U
COBOKYITHOCTEH ITOKA3aTEeIbHBIX
ypaBHEHUH

OCHOBHBIE METOJIBI PEIICHUS CUCTEM H
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUH

OCHOBHEBIE MCTOABI pCIICHUSA CUCTEM U
COBOKYITHOCTEH Jorapu(pMUUECKUX
YpaBHEHUI

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH JIOrapu(hMUIECKUX
ypaBHEHU U

IIpuMmeHeHNEe CUCTEM K PELIEHUIO
MaTeMaTHYECKUX 3aJa4 U 3a7a4 U3
pa3nu4HbIX 001acTeil HAYKH U peaTbHOM
JKU3HU, HHTEpIIPETALUs II0JIyYCHHBIX
pe3yNbTaToB

[IpumeHeHNE CUCTEM K PELIEHUIO
MaTeMaTHUYECKHX 3a7a4 U 3a7a4 13
pa3nuyHbIX 001acTeil HAYKH U peaTbHOM
JKU3HU, HHTEPIIPETALUs II0JIyYCHHBIX
pe3yNbTaToB

Bbubnuoreka [JOK



103

104

105

106

107

108

109

110

111

112

113

114

115

[IpuMeHeHne HEpPaBEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a/]a4 U 3a/1a4 U3
pa3nuyHbIX 001acTeil HAyKH U peanbHOM
KHU3HH, UHTEPIPETALUS TOTYYEHHBIX
pe3ysbTaToB

Kontposnbnas padota: "Cucremsl
palOHaIbHBIX, UPPALIUOHAIBHBIX
MOKa3aTeIbHBIX U JOTapU(PMHUUECKUX
ypaBHeHUN"

PanmoHaneHbIE ypaBHEHHUS € TapaMeTpaMu

PannonanbHble HEpaBEHCTBA C
napameTpamMu

PaHI/IOHaJ'IBHBIC CUCTCMBLI C IIapaMCTpaMH

WppannonanbHble ypaBHEHNUS,
HEPaBEHCTBA C IMapaMeTpaMu

HppannoHanbHble CUCTEMBI C
napaMmeTpamMu

[TokazaTenbHbIE ypaBHEHUS, HEPABEHCTBA C
napameTpamMu

[TokazarenabHbIE CUCTEMBI C TApaMETPaMu

Jlorapugmuueckue ypaBHEHHUS,
HEpaBEHCTBA C MapaMeTpaMu
JlorapupMuueckne CUCTEMBI ¢
napaMeTpamMu
TpuroHomeTpuuecKrue ypaBHEHHUS C
napameTpamu

Tpuronomerpudeckrue HepaBeHCTBA C
napaMmeTpamMu

bu6mmorexa [IOK

bu6mmorexa [IOK

bu6nmmoreka [JOK

bubmuoreka [JOK

bu6mmorexa [IOK



116 TpuronomeTpruyeckue CUCTEMBI C
napameTpamu

[TocTpoenue u uccineaoBaHue
117 MaTeMaTHYECKUX MOJIEICH peaqbHbIX
CUTYallHil C TOMOIIBIO YPABHEHUH C

napameTpamu

[TocTtpoenue u uccineaoBaHue
118 MaTeMaTUYECKUX MOJIENIEN pealbHbIX
CUTyaIMi C IOMOUIBIO CUCTEM YPaBHEHUN

C nmapaMeTpamMu

ITocTpoenue u uccinenoBaHue
119 MaTeMaTHYECKUX MOJENEHN peabHbIX
CUTYyaIUi C IOMOUIBIO CUCTEM YPaBHEHUH

C rapaMeTpaMu

Konrtponbnas pabora: "3anaun ¢

120 .
napameTpamu

121 [ToBTOpeHmEe, 0000IIEHNE,
cucTtemaTusanus 3HaHui: "YpaBHenus"

122 [ToBTOpeHme, 06001IEHNE,

cucTeMaTn3anus 3HaHui: "YpaBHEHH"

[ToBTOpeHme, 06001IEHNE,
123 CUCTEMAaTHU3alMsl 3HaHUU: "Y paBHEHUS.
Cucremsbl ypaBHeHUI"

124 [ToBTOpeHue, 060061IeHNE,
cucreMartu3anus 3Hanuii: "HepaBencrsa"

125 [ToBTOpeHue, o6o0IIEeHNE,
cucrtemaTusanusa 3Hanuil: "HepaBencTra"

126 [ToBTOpeHme, 06001IEHNE,



127

128

129

130

131

132

133

134
135

136

cucrtemaTusanusa 3Hanuil: "HepaBencTa"

[ToBTOpeHmEe, 06001ICHNE,
cucremaruszauus 3Hauuii: "IIponsBogHas u
e€ npumeHeHue"

[ToBTOpEeHme, 06001IEHNE,
cucremaTu3anus 3HaHuii: "[IpousBoaHas u
e€ npuMeHeHue"

[ToBTOpeHue, 0600IIEHNE,
cucreMaru3anus 3Hanuii: "[IponsBognas u
e€ npuMeHeHue"

[ToBTOpeHue, o600mEeHNE,
cuctemaTuzanus 3Hanuil: "Murerpan u ero

npuMeHeHue"
[ToBTOpeHmE, 06001ICHNE,
1

cucreMarn3anus 3HaHui: "OyHkuun'

[ToBTOpenue, 06001IeHNE,
cucreMartu3anus 3HaHui: "OyHkuun'

[ToBTOpeHue, o600mEeHNE,

cuctemaTuzanus 3HaHui: "OyHkuun'
HtoroBast KOHTpOJIbHAs paboTa
HroroBas koHTponbHas paboTa

[ToBTOpenue, o6o0IIEeHKE,
cUCTEeMaTH3als 3HaHU!

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

136

10



YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

AnreOpa u Hauana matematuyeckoro ananusa 11 kimace I'.K.MypaBuH,
O.B.Mypasuna Jlpoda
Anrebpa u Hauana mareMatudeckoro aHanusa 10 knace I.K.MypaBuH,

O.B.Mypasuna Jlpoda

METOINYECKHUE MATEPUAJIbI IUISI YUUTEJIA
Metoauuceckuue peKOMEHIAIuU K Y4eOHUKY «AnreOpa U Hauasa
Maremarndeckoro ananmsa. 10 kimace» I.K.Mypasuna, O.B.MypaBuHna
Meroanucecknne peKOMEHIalnK K Y4eOHUKY «AnreOpa u Hadasna

Marematudeckoro ananusa. 11 kinace» I'.K.Mypasuna, O.B.MypaBuHna

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

http://school-collection.edu.ru

http://wmolow.edu.ru

http://teacher.fio.ru

http://teacher.fio.ru

http://www.ege.edu.ru/


http://school-сollection.edu.ru/
http://wmolow.edu.ru/
http://teacher.fio.ru/
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