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HOACHUTEJIBHASA 3AIIUCKA

VYueOHbIil Kypc «Anredpa U Hayajga MaTeMaTHYECKOrO aHaIu3a» SIBISCTCS
OJIHUM U3 Haubojiee 3HAYMMBIX B MpOrpaMMe CpPEAHEro oO0IIero oopa3zoBaHus,
MIOCKOJIBKY, C OJIHOM CTOPOHBI, OH O0OECHeYMBAET MHCTPYMEHTAJIbHYIO 0a3y s
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JIPYrod CTOPOHBI, (POpMHUPYET
JIOTUYECKOE U aOCTPaKTHOE MBIIIJIEHUE OOyYaromMuXcs Ha ypOBHE, HEOOXOIUMOM
JUIS OCBOCHUSI UH(POPMATUKHU, OOIIECTBO3HAHUS, UCTOPHUH, CIIOBECHOCTH U JIPYTUX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca OOydYaroIIMecs OBJIaJICBAIOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOW Hayku, KoTopas (OpMYyJIHpPYET CBOU
JOCTHXKEHUSI B MaTEMaTUUYECKOM popMme.

VY4eOHbIlt Kypc anreOpsl M Havajl MAaTeMAaTHUYECKOro aHajlM3a 3aKiiaJlbIBaeT
OCHOBY Ui YCIIEHIHOTO OBJAJeHUs 3aKoHamMu (U3UKH, XUMHUH, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIMI Pa3BUTUS SKOHOMUKHU M OOIIECCTBEHHOMN >KU3HU,
MO3BOJISIET OPHEHTUPOBATHCSI B COBPEMEHHBIX HHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIh30BaTh MX JUJIS JaJIbHEHIIETo 0O0pa3oBaHMs U B
MOBCETHEBHOM XM3HHU. B TO e Bpemsi oBiajieHHWe aOCTPAKTHBIMU U JIOTHYECKHU
CTPOTUMU KOHCTPYKIIUAMH anreOpbl M MaTeMaTHYECKOTO aHain3a pa3BUBACT
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JOKa3bIBATh
YTBEPKACHUS C MOMOUIIBI0O MHAYKIIMU U PACCYKIATh NEIYKTUBHO, UCIOJIb30BATh
00001IeHe ¥ KOHKpEeTH3aluio, abCTparupoBaHUE U AaHAIOTHUIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIIIJICHUE.

B xone usyuenuss yueOHOro kypca «Anredpa M Hayajga MaTeMaTHYECKOTO
aHaiau3a» OOydYarolluecs IMOJIYy4YaroT HOBBIM ONBIT PEIICHUS MPHUKIAAHBIX 3aj1ad,
CaMOCTOSITEILHOTO MOCTPOCHUSI MATEMaTUUYECKUX MOJIENIE pealibHbIX CUTYalluH,
UHTEpOpETAalMd  MOJYYECHHBIX  PEHICHUW,  3HAKOMSATCA €  [pUMEpaMHu
MaTeMaTUYECKUX 3aKOHOMEPHOCTE B NPUPOJE, HAYKE U HUCKYCCTBE, C
BBIAAIOIIMMHKCS MATEMAaTUYECKUMHU OTKPBITUSMH M UX aBTOPAMH.

VY4eOHbIii Kypc 0051ajae€T 3HAYUTEIBHBIM BOCHUTATEIBHBIM IOTEHIIAAJIOM,
KOTOpPBIN peanu3yeTcs Kak dYepe3 Y4ueOHBI MaTepuaj, CHOCOOCTBYOIIHIA
dbopMHUpOBaHUIO HAYYHOTO MHUPOBO33PEHHS, TaK W uepe3 chenuduky ydeOHOU
JESTENBHOCTH, TpeOyIomeld TPOJAOKUTEIHHOM KOHIICHTPAIlMM  BHUMAaHWS,
CaMOCTOSITEJIbHOCTH, AKKypaTHOCTM UM  OTBETCTBEHHOCTHM 33 IOJYYECHHBIH
pe3ysbTar.

B ocHoBe wmeTtonmukm oOydeHus anreOpe W HadajgaM MaTeMaTHYEeCKOTO
aHaJIM3a JISKUT JEATeIbHOCTHBIN MIPUHLINUN OOY4YECHUSI.

B crpykType yueOHOro Kypca «Anredpa W Hayaia MaTeMaTHYECKOTO
aHaJM3a» BBIJEJICHBI CIEAYIOUIUE COAEPKATEIbHO-METOIMYECKUE JTUHUU: «YHucna
U BblUuCHeHus», «OyHkuu u rpadukn», «YpaBHeHUsI U HepaBeHCTBay», «Hauana
MaTeMaTH4eCcKOro aHanuzay», «MHOXecTBa U JIorukay». Bce ocHOBHBIE



COZIePKATEIIbHO-METOIMUECKUE JIMHUW W3Y4alOTCsSd Ha TMPOTSHDKCHHH JIBYX JIET
o0y4yeHHUsI Ha ypOBHE CpPEIHEro oO0IIero oO0pa3oBaHMs, ECTECTBEHHO JOTMOJHSS
JpyT Ipyra W MOCTETICHHO HACHIIIAsCh HOBBIMH TeMaMHU W pas3jenamu. JlaHHBIHA
y4eOHBIN KypC SIBIIAETCS WHTCTPATUBHBIM, IIOCKOJIBKY OOBenuHsSET B cebe
collepKaHNEe HECKOJbKUX MAaTeMAaTHYECKUX JHCIMIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHS, MATEeMATHUYECKUH aHAIHW3, TEOPUS MHOXECTB, MaTeMaTH4YECKas
noruka u apyrue. Ilo Mepe Toro kak oOyuarommuecs OBJaAeBalOT Bc€ Oolee
ITUPOKUM MAaTEMAaTHYECKHM aIlapaToM, Y HUX IMOCJIeI0BaTeIbHO (opMuUpyercs u
COBEPIIIEHCTBYETCS YMEHHE CTPOUTh MATEMaTHYCCKYI0 MOJCIb peabHOU
CUTYaIllH, MPUMEHATH 3HAHUS, MOJIYYCHHBIC MPU M3YYEHUU y4eOHOTO Kypca, JIs
PEIICHHS CaMOCTOSTEIBHO C(HOPMYIUPOBAHHON MAaTeMAaTHUYECKOW 3aJlayH, a 3aTeM
UHTECPIIPETUPOBATH CBOM OTBET.

ConeprxareapbHO-MeTOANYECKasT JIMHUA «Uuciaa W BBIYUCIICHUS» 3aBEpPIIACT
(dbopMHUpOBaHUE HABBIKOB HMCIOJIb30BAHMS JACHCTBUTEIIBHBIX YHCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOI'O 00IIero oopasosanus. Ha ypoBHe cpegHero o0Iiero
oOpa3oBaHHs 0co0O€ BHHMaHHME yjaelseTcs (OPMHPOBAHWUIO  HABHIKOB
paIlMOHAJILHBIX BBIYMCIICHUH, BKIIIOYAIOIIMX B CEOSI MCIIOJIB30BAaHUE PA3IMYHBIX
dopM 3amucu YuClIa, YMEHHE JeJlaTh TPHUKUIKY, BBIOJHATH HPHUOIMKEHHBIC
BBIUMCJICHUS, OLICHMBATh YHUCJIOBBIE BBIpAXKEHUs, pabOTaTh ¢ MaTeMaTUYECKUMHU
KOHCTaHTaMHU. 3HaKOMble OOYy4YalOIIMMCS MHOXKECTBA HATypalbHBIX, UEIbIX,
palMOHANIBHBIX U JCHCTBUTENBHBIX  YHMCEN  JOIMOJHSIOTCS  MHOXXECTBOM
KOMIUIEKCHBIX 4uceld. B  KaXIoM #3 JITUX MHOXECTB paccMaTpHUBaIOTCA
CBOICTBEHHBIE €My cleuudduueckre 3ajaud | OINepaluu: JeJIeHWe HaIllelo,
OMEpUPOBaHUE OCTATKAMH Ha MHOXECTBE IEJBbIX YHCEN, O0COOble CBONCTBA
pPaIMOHANIBHBIX M UPPAIMOHATBHBIX YKCesl, apudMeTHYECKUe Orepaluu, a TakxKe
U3BJICYCHUE KOPHSA HATypajJbHOM CTENEHW HAa MHOMKECTBE KOMIUICKCHBIX YHCET.
bnarogapsi mocnenoBaTeIbHOMY PACIIMPEHUIO KpYyra HCIOJIb3YEMBIX YHCEN H
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NMPUMEHEHHUS JUIsl PEHICHHs Pa3IMYHBbIX 3a1a4
dbopmMupyeTcsi mpecTaBIeHUE O €INHCTBE MAaTEMAaTUKU KaK HayKH W €€ poJd B
MOCTPOCHUU MOJIeNIed PeaTbHOTr0 MHUpA, MIUPOKO HCIOIB3YIOTCS 0000IIeHHEe |
KOHKPETH3AIIHSI.

Jluaus «YpaBHEHHs] M HEPABEHCTBA» peaM3yeTcs Ha MPOTSHKEHUH BCETO
oOydeHUsT Ha ypOBHE CpPEIHEro oO0Iero oO0pa3oBaHUs, IMOCKOJIBKY B KaXIOM
paznene IlporpaMmbl TPETyCMOTPEHO pEIIeHHE COOTBETCTBYIOMMX 3amad. B
pesynbprate OOydJarommecs OBJQJACBAIOT PA3THYHBIMH  METOJAaMHU  pEIIeHUs
paIMOHANIBHBIX, HPPAIMOHATBHBIX, IMOKA3aTeNbHBIX, JOTapUIMUUYECKUX U
TPUTOHOMETPUYECKUX YpPaBHECHMI, HEPAaBEHCTB M CHUCTEM, a Takxke 3ajad,
colepKamux mapaMeTpel. [lolydeHHBIE yMEHHS IMHPOKO HCIONB3YIOTCS TIPH
UCCie0BaHNH (DYHKIMA C TTOMOIIBIO TPOW3BOIHOM, MPU PEIICHUH MPUKIATHBIX



3a/1a4y ¥ 3a7a4 Ha HaXOXKJEHUE HAaMOOJBbIIMX U HAUMEHBIIUX 3HAYCHUH (YHKIUU.
JlanHas conep:kaTelibHas JUHUS BKIIOYAET B ce0s Takke (POPMUPOBAHHE YMEHUU
BBINIOJIHATh  pacy€Tsl 1o  ¢opmyaaMm, mpeoOpa3oBaHUs  palUOHAIbHBIX,
VMPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUN, a TAaKK€ BBIPAKECHU,
colepKallluX CcTeneHu U Jjorapudmel. biaronaps u3ydeHuro anredpanyeckoro
Marepuajga NpPOUCXOAUT  JaJbHEWINEe  pPAa3BUTHE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOIO MBIIIIEHUSI O0ydaromuxcs, (GOPMHUPYIOTCS HABBIKU JIE€YKTUBHBIX
paccykJaeHuidl, paboTbl C  CHMBOJBHBIMU  (OpMaMH,  MpPEACTABICHUS
3aKOHOMEPHOCTEM W 3aBUCHUMOCTEH B BHJE PaBEHCTB M HEpaBEHCTB. AunreOpa
npennaraet 3(QQGEeKTUBHbIE HMHCTPYMEHTBHI ISl PEIICHHS MPAKTHYECKUX H
€CTECTBEHHO-HAYYHBIX 3aJa4, HATJSIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKa HAyKH.

CopepxarenbHo-Metoanveckass JuHUs «DyHKIMU u  rpaduku» TECHO
NEePeIIeTaeTCsl ¢ JAPYTMMU JIMHUAMH y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEI0BATEIbHOCTh U3YUEHNs MaTtepuana. M3yuenue cTeneHHou,
NOKa3aTeIbHOM, JIorapu(MUUECKOW U TPUTOHOMETPUUECKUX (DYHKIIUM, UX CBOMCTB
U rpaduKOB, UCIOJb30BaHNE (PYHKIMI JJIs pelieHus 3a1ad U3 JPYrux y4yeOHBIX
IPEAMETOB U PEATBHOMN KU3HHU TECHO CBSA3aHO KaK C MAaTEMATHYECKUM AHAIHU30M,
TaK U C pelIeHWeM ypaBHEHHMI M HepaBeHCTB. [lpu sTom OojblIOoe BHUMAaHHE
ynensiercss GOpMHPOBAHUIO YMEHUS BBIpaXXaTh (HOpMyJaMu 3aBUCUMOCTU MEXIY
pa3sTUYHBIMUA BEJMYMHAMH, HCCIEOBAaTh MOJy4YeHHbIE (GYHKIHUU, CTPOUTH HUX
rpaduku. MaTtepuan 3Tol cojiepKaTeIbHON JIMHUM HAIleJIeH Ha pa3BUTUE YMEHMI
U HaBBIKOB, II03BOJSIIOLIUX BBIPAXKATH 3aBUCUMOCTH MEXIy BEIUYMHAMHU B
pasnmuuHoN ¢dopme: aHATUTHYECKOM, rpadudeckord U cioBecHo. Ero msyueHwe
CIIOCOOCTBYET Pa3BUTUIO AJITOPUTMUYECKOTO MBIIUICHHS, CIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHA.

ConepxartenbHass nuHUsA «Havama MaremMaTHyecKoro aHalin3a» MO3BOJISET
CYIIECTBEHHO PACIIMPUTH KPYr KaK MAaTEMATUYECKUX, TaK M MPUKIAJHBIX 3a/ady,
JOCTYNHBIX OOy4YaloIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTb CTPOUTH
rpadUKl CIIOXKHBIX (DYHKUIMHA, ONpEeneNnsTh HMX HauOOJbIINE W HaWMEHbLINE
3HAYCHMsI, BBIYMCIATH IUIOMIAAU (GUTYp M OOBEMBI Tell, HAXOAUTh CKOPOCTH H
yCKOpeHHus IpoueccoB. JlaHHasg conaeprkaTenbHas JMHHAS OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOCHUS MAaTEMAaTUYECKUX MOJEIEN pealbHbIX CHUTYallHi,
[IO3BOJIIET HAXOAWTh HAWIy4Yllee pElIeHWEe B MNPUKIAAHBIX, B TOM YHCIIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTHYECKOTO
aHaln3a CIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOrO, (OPMaIbHO-IOTHUECKOTO H
KpEaTUBHOT'O MBIIIJICHUS,, (POPMUPOBAHUIO YMEHHH pacro3HaBaTh MPOSBICHUS
3aKOHOB MAaTE€MAaTHKU B HayKe, TEXHHKE M UCKyccTBe. OOywaromuecs y3HAIOT O



BBIJIAIONINXCA DPE3ybTaTaX, IMOJIYYEHHBIX B XOJI€ PA3BUTHS MaTEMaTUKU KakK
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXKECTBAa U JIOTUKa» BKIIOYAET B
ce0si SJIEMEHThl TEOPUHM MHOXKECTB U MAaTeMaTU4YECKOW JIOruku. TeopeTuxo-
MHOXECTBEHHBIC TIPEJACTABICHUS MPOHU3BIBAIOT BECh KyPC IIKOJIHHON MaTeMaTHKU
W TpenjaraloT HamOoJiee YHHBEPCAIbHBIN S3bIK, OOBEIUHSIONIUN BCE pa3ielibl
MaTeMaTUKu ¥ €€ TPUIOKEHUH, OHM CBSA3bIBAIOT pa3HbIE MAaTeMaTHYECKHE
JUCHUIUIMHBL W WX TPWIOKEHHs B eauHoe Ienoe. [loaTomMy BakHO J1aTh
BO3MOXKHOCTb OOy4YaromieMycss TMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHONW MAaTEMAaTHKHU W HMCIOJIb30BaTh €ro JJIsi BHIPAKCHUS CBOUX MBICIIEH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HAayKu CJIeAyeT NpU3HAThH
CBOMCTBEHHYIO €W CTpOrocTh OOOCHOBAaHMI U CJIEJIOBAaHUE OMNPEACIEHHBIM
npaBujaM  MOCTPOEHUS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMH
MAaTeMaTHYEeCKON JIOTMKU CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIIJICHUS
00y4Jaromuxcs, Mo3BOJSIET UM CTPOUTHh CBOU PACCYXKJICHHSI HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTUIECKOTO MBIIILJICHUS.

B yueGHOoM Kkypce «AnreOpa W Hayajga MaTeMaTHYECKOTO aHAIN3ay
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOCIUPOBAHUS, KOTOPBIC MPHU3BAHBI
croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOEHHUS MOJENEH peaTbHbIX
CUTYyallui, HCCIEAOBAHHS JTHX MOJENIE C IOMOIIbIO ammapara anreopbl H
MaTE€MAaTHYECKOTO aHaln3a, WHTEPHPETAMU IOJYyYEHHBIX pe3yJbTaToB. Takwue
3a/1aHUs BIUIETEHBI B KAXKIBIM U3 Pa3[eiaoB IPOrpaMMBbl, TOCKOJIbKY BECh MaTeprall
y4e0OHOr0o Kypca IHUPOKO HCHOJB3yeTcsa Ui pelIeHHUs MPUKIAAHbIX 3amad. [Ipu
pEIICHUH  pEallbHbIX  NPAKTUYECKUX  3aJad  OoOydyarouluecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIIONIb30BaTh  AHAJOTHIO, 0000maTh M KOHKPETH3UPOBATh  MpPOOJEMYy.
JlesiTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHHS TPUKIAIHBIX 3a7ad
OpraHu3yeTcs B Mpoliecce U3yUeHHUsl BCceX TeM yueOHOro Kypca « Anredpa u Hauasa
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenune ydeOHOTO Kypca «Anrebpa W Hayala MaTeMaTUYECKOTO
aHanuza» otBoauTcs 272 vaca: B 10 kimacce — 136 gacoB (4 yaca B Heaento), B 11
kiacce — 136 JacoB (4 4aca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA
10 KJIIACC

Yuciia v BbIYUCTCHUS
Panmonanbabie uncia. OOBIKHOBEHHBIC U IECATUYHBIC IPOOU, IPOIICHTHI,

OeckoHeuHble nepuoanyeckue apoou. [Ipumenenue npodel 1 MPOLEHTOB IS

peLIeHUs NMPUKIAAHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIICU 3HAHUN U PEAIbHOMN KU3HU.

JlencTBuTenbHbIE 4YHMCla. PaluoHalbHBIE W UPpALMOHAIIBHBIE YHCIIA.
ApudmeTndyeckne  omnepanuu ¢ JCUCTBUTEIBHBIMU  4ucCIaMU.  MOyIb
JIEWCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubamxEHHbIE BRIUYKCICHUS, TTpaBUiIa
OKpYTIJICHUS, NPUKHUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUI.

Crenenb ¢ 1enbiM Tmoka3arenemM. buHom HeroToHa. Vcnonb3oBanue
noaxoasmied GopMbl 3aMucH ACHCTBUTEIBHBIX YUCEIT JI PEIICHUS MPAKTUISCKUX
3a7a4 ¥ NIPEJCTABICHUS TaHHBIX.

ApudmeTndyecknii KOpeHb HATYPAJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHb C palnMOHAJIBHBIM TMOKa3aTeaeM U €€ CBOICTBa, CTENEHb C
NEUCTBUTENILHBIM MTOKA3aTEIIEM.

Jlorapudm uucna. CpoiictBa norapudma. JlecaTuunbie U HaTypaibHbIE
Jorapu@mel.

CuHyc, KOCUHYC, TAHT€HC, KOTAHT'€HC YMCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTaHT'€HC YUCIIOBOIO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE IMpeoOpa3oBaHusA. YpaBHEHHE, KOPEHb
ypaBHEeHUs. PaBHOCWIbHBIE ypaBHEHMS U YpaBHEHHs-CieAcTBus. HepaBeHCTBO,
pELIECHUE HEPABEHCTBA.

OcCHOBHBIE METOBI PEIICHUS IENBIX U APOOHO-PAIIMOHAIBHBIX YPaBHEHUN U
HEPABECHCTB. MHOrO4YIeHbl OT OJHOW MNEPEeMEHHOMW. JlemeHue MHOrowieHa Ha
MHOIOWIEH C ocTratkoM. Teopema be3dy. MHOrouwieHsl ¢  LENbIMU
kod(ppunmenramu. Teopema Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BRIPAKEHUH, COJIEPIKAIINUX CTETICHH U KOPHH.

HppaunonansHbie YPaBHEHUS. OcHOBHbIE METO/IbI pelIeHus
MPPALUOHAIBHBIX YPaBHCHUM.

[lokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJIbI PEIICHUS IMOKA3aTEIbHBIX

YPaBHEHHM.
[IpeoGpazoBanre BEIPAKEHUIA, COACPKAIINX JOTAPHUPMBI.
Jlorapudmudeckue ypaBHEHHUS. OcHOBHBIE METOJIbI peIICHHUS

norapuMUYECKUX YpaBHEHUH.
OcHoBHBIE TPUTOHOMETPUYECKHUE hopMyIIBIL. IIpeo6pazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellIeHne TPUrOHOMETPUUECKUX YPABHEHH.



Pemienue cucreM JIMHEMHBIX YypaBHEHUH. Marpuia CUCTEMBI JIMHEHHBIX
ypaBHeHuW. Omnpenenurenb MaTpuibl 2X2, €ro TeOMETPUYECKHM CMBICH U
CBOICTBA, BBIYUCIICHHE €r0 3HAYEHUS, TPUMEHEHUE ONpPENeIuTeNs s peleHus
CUCTEMBbI JIMHEMHBIX ypaBHEHUW. PemieHue NpUKIagHbIX 3a7a4 € IIOMOLIBIO
CUCTEMBbI JIMHEHHBIX ypaBHEHUW. lccinemoBaHue IOCTPOCHHOM MoOAENU C
ITIOMOIIIBIO MATPHUIL U ONIPEAETUTENEH.

[TocTpoeHne MaTeMaTHYECKUX MOJEJIENM PEAlbHOM CUTYalUd C TOMOIIBIO
YPAaBHEHUN U HEpPaBEHCTB. lIpuMeHEHHE ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3aJad M 3a/ad M3 pa3IMyHbIX 00JIacTeil HayKu M pealbHOU
KU3HU.

DyHKIUM U rpaduKu

OyHKIMA, crnocodbl 3anaHus ¢GyHKUUU. BzauMmHO oOpaTHble (GYHKUIHU.
Komnosunust ¢ynkuuii. I'paduk QyHKuuu. OiemeHTapHble NTpeoOpa3zoBaHUs
rpaduKoB GyHKIUH.

O6nactp ompeneneHUs: ¥ MHOXKECTBO 3HaueHud ¢yHkuuu. Hymu dynkimm.
[IpomesxyTku 3HaKonocTostHCTBA. UETHBIE U Heu€THBIE QyHKIMU. [lepuoanueckue
¢ynkiuu. TIpomMeXyTKM MOHOTOHHOCTH (QYHKIUMU. MakCUMymMbl U MHUHHMYMBbI
¢ynkuuu. Hanbomnbiiee 1 HauMeHbllee 3HaYeHHs] GYHKIIMU HA TIPOMEKYTKE.

JluneitHasi, KBaapaTU4Has W APOOHO-TUHEHHAs (QYHKIMU. DJIEeMEHTapHOE
UCCJIeIOBaHNE U TOCTPOCHHUE UX IPAPUKOB.

CrenenHas QyHKIMS ¢ HATypaJdbHBIM U IIEJIBIM TIoKa3areseM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduK KOpPHA N-OH CTENMEeHH Kak (YHKIMH OOpaTHOM
CTEINEHHU C HaTypaJbHbIM NIOKa3aTEJIEM.

ITokazarenbHast u JorapudmMudeckas (yHKIMH, UX CBOHCTBAa U TrpadUKH.
Hcnons3oBanue rpadukoB GyHKIUHN 111 pellieHNus] YpaBHCHH.

TpuroHometrpuyeckasi OKpPY>KHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCHMOCTA B pEaJibHbIX MPOIECCAX U SBJICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havajia MaTeMaTH4eCKOI0 aHAJIM3a

ITocnnenoBaTeAbHOCTH, CIOCOOBI 3aJaHUs MOCJIEA0BaTEIBHOCTEH. MeTon
MaTeMaTU4YEeCKOM UHAYKIUY. MoHOTOHHBIE " OrpaHUYEHHBIE
MOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MAaT€MaTHYECKOI'O aHajn3a Kak
aHanm3a OECKOHEYHO MaJbIX.

ApudmeTtnueckas U reoMeTpuyeckas mporpeccuu. beckoneuno yOwiBaromias
reomerpuueckasi nporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIICH T'€OMETPUUYECKON
pOrpeccuu. JINHENHBIA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyina CI0KHBIX
NpOLEHTOB. Mcronb30BaHWE MPOrPEecCUH Ui  PELICHMsS pPEAbHbIX 3a7ad
MPUKJIAJHOIO XapaKTepa.



HenpepoiBubie (yHkiuu W ux cBodcTBa. Touku pas3pbiBa. ACHUMITOTHI
rpadukoB Qynknuil. CBoiicTBa (YHKUMHA HENpephIBHBIX Ha oTpe3ke. Merton
MHTEPBAJIOB I pPELICHHWs HEpaBeHCTB. lIpuMeHEHHE CBOWCTB HENPEPBIBHBIX
(GyHKUMN U1 perieHus 3a1ad.

[lepBas u BTOpas npousBoAHble PyHKIMU. OnpeeneHre, reoMeTpUUeCKUil 1
(du3nUecKuil CMbICT MPOU3BOIHOMN. YpaBHEHHE KacaTeNbHOU K rpaduKy (QyHKIHH.

[IpousBoaHbIE  BJEMEHTapHbIX  (YHKLHUM. ITpousBoaHas CYMMBI,
MPOU3BEACHUS, YACTHOTO U KOMIIO3UIUU (DYHKLIUH.

MHoxecTBa H JIOTMKA

MHoXecTBO, Ollepanuy HaJ MHOXECTBAMM M HX CBOMCTBA. Jlnarpammsl
Oiinepa—Benna. IlpuMmeHeHHe TEOPETMKO-MHOYKECTBEHHOIO — ammapara i
ONMCAaHUS pPeEaJbHBIX IPOLECCOB U SBJICHUW, NPU PELICHUM 3ahad U3 JAPYyTrux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOWCTBO MAaTEMaTHYECKOTO OOBEKTa, CIIEJCTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHMUSI.

11 KJIACC

Yucia v BbIYUCTCHUS

Harypanbubie u nensie yucna. [IpumMeHeHne NpU3HAKOB JEIUMOCTH LIEJIBIX
gyuces, HauOonpmmi oOmuit nenurtens (nanee — HOJ]) m Hammenswiiee oOriee
kpaTtHoe (nanee — HOK), ocratkoB o mony:nto, anroputMa EBkinuaa asns perieHus
3a/1a4 B IEJIBIX YHCIIAX.

Kommnekcubie uucia. AnreOpamdeckas ¥ TpPUTOHOMETpUYecKas (HOpPMBbI
3alMCH KOMIUIEKCHOTO 4Hclia. ApupMETHUECKHE OIepanud ¢ KOMIUIEKCHBIMU
gyuciamMu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW TIIIOCKOCTH.
®opmysia MyaBpa. KopHu n-oil cTeneHr U3 KOMIUIEKCHOrO yucia. [Ipumenenue
KOMIUIEKCHBIX YUCEIN JIJISl PeIIeHUs (PU3NYECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHUs U HEPABEHCTBA

CuctemMa U COBOKYIHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCHUIIbHbBIE
CHUCTEMBI U CUCTEMBI-CIEACTBUSA. PABHOCUIIBHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPHYECKHUX  yPAaBHEHHH C  TOMOIIBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH. PellieHne TpuroHoMeTpuIeCKnX HEPABEHCTB.

OCHOBHbIE METOJbl PELICHHS TOKa3aTeNbHBIX U  JOTapu(PMUUYECKUX
HEPABEHCTB.

OcHOBHbBIE METO/IbI PELICHUS] UPPALIMOHATIBHBIX HEPABEHCTB.

OcCHOBHbBIE METO/bI PEIICHUSI CUCTEM M COBOKYITHOCTEH pallMOHAJIbHBIX,
UppAIMOHAIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMHUUECKUX YPaBHEHUN.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMETPaMH.



IIpumeHeHnne  ypaBHEHHM, CHCTEM WM HEPABEHCTB K  PELICHUIO
MaTeMaTU4YecKuX 3a7ad M 3aJad M3 pa3lInyHbIX 00JIacTel HayKu M pealbHOU
KU3HU, UHTEPIPETALUSA [TOJTYUYEHHBIX PE3YJIbTATOB.

DyHKUNM U TPaPUKH

I'padux xomnozumuu Qyskiuil. ['eomerpuyeckue oOpa3bl ypaBHEHUH U
HEPABEHCTB HA KOOPAUHATHOM IJIIOCKOCTH.

Tpuronomerpuueckue GyHKIHNH, UX CBOWCTBA U IPaUKH.

I'paduueckne Meronbl pelieHHs ypaBHEHUH W HepaBeHCTB. |'paduueckue
METO/bI PEUIEHNUS 3a7a4 C TapaMeTpaMu.

Hcnonb3oBanue rpagukoB QYHKIUN JUIsl UCCIIENOBAaHUA TMPOLECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HMKAIOT MPHU PEIICHUU 3a/lady U3 JPYrHuX ydeOHbIX
IPEAMETOB U PEATBHON JKU3HHU.

Havana maTeMaTH4eCKOro aHajau3a

[IpumeHeHue Mpou3BOJAHON K MCCIEAOBAHHMIO (DYHKIIMI HA MOHOTOHHOCTH M
skcTpeMyMbl.  Haxoxaenue  HauOonbllero W HAaWUMEHbBIIETO  3HAYCHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOU3BOAHOM MJII HAaXOXKACHUS HAWIy4dlllero pELICHHUS B
OPUKIAOHBIX 3ajladax, Uisl ONPEACIICHUS CKOPOCTH M YCKOPEHHS Ipouecca,
3a1aHHOTO (hOPMYJION MJIH TPaPUKOM.

IlepBooOpa3Hasi, OCHOBHOE CBOMHCTBO IepBooOpa3HbIX. IlepBooOpasHble
aileMeHTapHbIX GyHKIuUH. [IpaBuia HaxoXeH!s TEpBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckuit CMBICJI HMHTErpaa. Brruucnenue
ornpenenéHHoro naTerpaia no popmyne Horotona-Jleitonuma.

[IpumMeHeHne uMHTErpajna A HaXOXKJIEHHUS IUIOIIaAed IIIOCKUX (GUryp u
00BbEMOB reOMETPHUUIECKHUX TEIL.

[Ipumepsr pemenuit  auddepeHMaNbHBIX ypaBHEHUNM. MaTeMaTHudecKoe
MOJICJIMPOBAHME pEAIbHBIX IPOIECCOB C MOMOLIbI0 U depeHIHaTbHBIX
YpaBHEHUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YTJIVBJIEHHBIM YPOBEHL) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

1) rpaxIaHCKOr0 BOCTIUTAHUS:

c(hOpMUPOBAHHOCTh IPaXKJAHCKOM MO3ULIUKU 00YyYaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  4JIE€HAa  POCCHUHCKOro  oOIlecTBa,  MPEJICTABICHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYP, SBICHHH,
npoleayp TpaxkIaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JIPyroe), yMeHue
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUM C HX
GyHKIMSIMU 1 Ha3HAYCHUEM;

2) NIATPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUICKON T'PaKIAHCKONW HACHTUYHOCTH, YBOKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKONW MaTeMaTHUKH, [ICHHOCTHOE OTHOIICHUE K
JOCTH)KCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE DTHX JOCTIIKEHUA B JAPYrHMX HayKax, TEXHOJOTHSX, cdepax
YKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapojaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TOBEACHHS, CBA3aHHOTO C MPAKTUYECKUM
NPUMEHEHHEM JOCTH)KEHUW HAayKM U JEATEeIbHOCThI0 YYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUMBOTO OyIYIIETO;

4) 3¢TeTHYECKOro BOCITUTAHMSA:

ACTETHYECKOE OTHOLIEHHWE K MHUPY, BKIIOYAsl ICTETUKY MAaTeMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/a4, PEIICHUM, pacCyKIESHNUNH, BOCTPUUMYHNBOCTD
K MaTEMaTUYECKUM acCleKTaM pPa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3n4ecKOro BOCIMTAHUSA:

chOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH MAaTeMaTHYeCKHUEe 3HaHHUS B
HWHTEpEcax 3JI0pOBOro U 6€30macHOro oopasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pPOBBIO (3I0pPOBOC IHUTAHHWE, COAJTAHCUPOBAHHBIA PEKUM 3aHATUH H
OTIbIXa, peryispHas (GU3nvecKass aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03OPOBUTEIIHLHOM €SI TENBHOCTBIO;

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYAOIIOOUs, HMHTEpPEC K
paznuuHbiM  cpepam  NpodEeCCHOHANBHOW  JESTEIbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMU, YMEHUE COBEpPIIaTh OCO3HAHHBIM BBIOOP
Oynyuieit mpodeccuu U peannu30BbIBaTh COOCTBEHHbBIC KM3HECHHbBIE ILIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30BaHHUIO M|
caM000pa30BaHUI0 Ha TMPOTSHKCHWHM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUN MTPAKTUICCKUX 3a7]a4 MATEMAaTHUECKON HAIPaBICHHOCTH;

7) YJKOJIOTHYeCKOro BOCIIMTAHHSA

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYphl, TOHUMAHUE BIUSHUS
COIMAJIEHO-DKOHOMHYECKHUX TIPOIIECCOB Ha COCTOSHHE MPHPOJIHON M COIMATIBHON
Cpelbl, OCO3HAHUE TI00ATBHOTO XapaKTepa dKOJOTHYECKUX MPOOIeM, OpPUCHTAITIS
HAa TPUMCHCHHEC MATeMAaTHUECKMX 3HAHWH I pEIICHUs 3aaad B 00JacTH
OKpYXarolel cpepl, TUIAHUPOBAHUE IIOCTYIIKOB M OICHKH WX BO3MOXHBIX
TIOCIICJICTBUH JIISI OKPY’KAFOIIICH CPEIbI;

8) neHHOCTH HAYYHOIO NMO3HAHMS:

c(hOpPMHPOBAHHOCTH MHMPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH MW OOIICCTBEHHOW  MPAKTHKH, ITOHUMAaHHE
MaTEMaTUYCCKOM HAyKW Kak cQepbl YEIOBCUYECCKOW JCATCIBHOCTH, JTAIlloB ¢
pPa3BUTHS W 3HAYMMOCTH JUIS Pa3BUTHSA [MBWIM3AIMK, OBJAJCHUEC S3BIKOM
MaTEMaTUKA M MaTEMaTHYCCKON KYJIbTypOoH Kak CpEACTBOM IIO3HAHUS MUDA,
TOTOBHOCTh OCYIIECTBIISATh IPOCKTHYIO M HCCJICIOBATEILCKYIO JEATEIHbHOCTD
WUHIAWBUAYAJILHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbHI

Ilo3HaBaTe/ibHBIC YHHBEPCAJIbHbIE YUeOHbIE 1eiCTBUA

Ba3oBnble Jornueckue 1ecTBUA:

BBISIBIIATH U XAPAaKTEPU30BaTh CYIIECTBEHHBIE MPHU3HAKKM MAaTEMAaTUYECKUX
OOBEKTOB, TOHITHH, OTHOLIEHUW MEXAY TMOHATHIMHU, (QOPMYIHPOBATH
OTIpEeJICIICHHsI TIOHSATUN, YCTaHABIUBAThH CYIIECTBEHHBIM MPU3HAK KiIacCU(pUKAIINH,
OCHOBaHHUS JiJ1si 0000IIEHHS M CPAaBHEHUS, KPUTEPUH MPOBOAMMOTO aHAIIN3A;

BOCIIPUHMMATh,  (HOPMYIUPOBATH W  NPEeOOpPa3OBBIBATH  CYKICHHUS:
YTBEPAUTEIbHBIE U OTPULIATENIbHBIC, €AMHUYHBIC, YACTHBIE U OOIIKE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NMPOTUBOPEUUS
B (akTax, JaHHBIX, HAOMIOMCHUSIX U YTBEPXKACHUSX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U POTUBOPEYN;

JenaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUH 10 aHAJIOTUH;

MIPOBOJINTh CAMOCTOATENIBHO JOKA3aTeIbCTBA MATEMATUUYECKUX YTBEPKICHUM
(OpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIIMIO, IPUBOJUTH IPUMEPHI U
KOHTPTIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC CYKICHHS M BHIBOIHI,

BBIOMpATh CIOCOO pemieHus ydyeOHOM 3amaud (CpaBHUBATh HECKOJBKO
BAPUAHTOB  pEUIEHHUs, BbIOMpaTh Haubolee MOAXOASIIMHA ¢ y4ETOM
CaMOCTOSITEIbHO BbIJICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBarejibCKue 1eHCTBHUA:

UCII0JIB30BaTh BOIPOCHl KaK HCCIEN0BATEIbCKUI HMHCTPYMEHT MO3HAHUA,
(GopMynupoBaTh  BONPOCH,  (UKCUPYIOUIME  MPOTUBOpEUYUE,  IpodseMmy,
yCTaHaBIMBaTh HWCKOMOE W JaHHOE, (POPMUPOBATH TUIIOTE3Y, ApPryMEHTHUPOBATH
CBOIO MO3UIIMIO0, MHEHHUE;

IPOBOAUTH CAMOCTOATENBHO CIUIAHUPOBAHHBIA SKCIEPUMEHT, MCCIIEIOBAaHUE
M0 YCTaHOBJIEHUIO OCOOCHHOCTEN MaTeMaTH4ecKoro o0beKTa, SBJICHU, IIpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXAYy OOBEKTaMHU, SIBICHUSAMU, IPOLECCAMU;

CaMOCTOATEIBLHO (POPMYIHPOBATH OOOOIIEHUS W BBIBOJBI 1O pe3yibTaTam
OpOBENEHHOTO  HAOJIOJIEHUs,  HUCCIEIOBaHUSA,  OLICHUBATh  JIOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 000OIIEHU;

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE TMIpollecca, a TakKe BBIJBUTaTh
IPENOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undopmanmeii:

BBISBJIATH JAePUIUTH MHDOpPMAIUMU, NaHHBIX, HEOOXOAMMBIX JJI1 OTBETa Ha
BOMPOC U JIJISl PEIICHUs 3a/1a4u;

BbIOMpaTh MH(MOPMAIIMIO U3 UCTOYHUKOB PAa3IMYHbIX THUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh W HWHTEPIPETUPOBATh WHGOPMAIMIO PA3JIUYHBIX BUAOB U
dbopM npeacTaBieHHUS;

CTPYKTYpPHpPOBaTh MH(POPMAIINIO, TPEICTABIATh €€ B pa3iudHbIX (opmax,
WUTIOCTPUPOBATH TpadUuECKH;

OLICHUBATH HaJEXKHOCTh uH(pOpMaIuu 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHHBepPCAJIbHbIE Y4eOHbIe TelCTBHS

OO01menue:

BOCIIPUHUMATH U ()OPMYJIUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBHIMU H
HEeIIMHA OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBIpa)KaThb CBOIO TOYKY 3pEHUS B
YCTHBIX M THCHBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO X0y pEIICHHUs 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PEe3yJIbTaT;

B X0j/ic OOCYXXJIEHUS 3aJlaBaTh BOIMPOCHI MO CYIIECTBY OOCYKIae€MOM TEMBI,
mpoOJieMBl, perraeMoN 3ajlaud, BBICKA3bIBATh HJICH, HAICIICHHBIE Ha ITOHUCK
pEIICHUS, COMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUAMHU JPYTHMX YYaCTHHUKOB
auajnora, oOHAapY)KMBATh Pa3jIMYUe M CXOJICTBO TO3WIHMHA, B KOPPEKTHOH (opme
(dbopMyITHpPOBATh Pa3HOTJIACHS, CBOM BO3PaKEHUS,

MPEJICTABIATh PE3YJIbTaThl PEIICHUS 3aJayu, YKCIIEPUMEHTa, UCCIICI0BAHMUS,
MPOCKTa, CAMOCTOSITEILHO BBIOMpPATh (OpMaT BBICTYIUICHHS C YYETOM 3a1ad
Mpe3eHTAIIMU 1 OCOOCHHOCTEH ayTUTOPHH.

PerHﬂTI/IBHbIe YHHUBEPCAJIbHBIC y‘leﬁﬂble HeﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, aITOPUTM PEIICHHS 3a/1auH, BEIOMPATh CIIOCO0 PEIICHHS C
yu€TOM HMMEIOLINXCSA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTHUPOBATh BAPUAHTHI PEUICHUH C YYETOM HOBOM MH(pOPMALIIH.

CaMOKOHTPOJIb, SMOIIMOHATbHBIN HHTEJJIEKT:

BIAJIeTh HABBIKAMHU  TO3HABATENIBHON  peduiekcun  Kak  OCO3HAHMUS
COBEpIIIAEMBIX JIEHCTBUI M MBICTUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJCTh
crnoco0aMu CaMOMNPOBEPKH, CAaMOKOHTPOJS Mpolecca W pe3yjbTaTa peuieHus
MaTeMaTUYEeCKON 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHKHYTh TP PEIICHUH 3aJ1a4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JTAHHBIX,
HaNJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTCH;

OILICHUBATh COOTBETCTBHUE PE3yibTaTa LEIH U YCIOBUSAM, OOBICHATH IPUIHHBI
JTOCTH)KCHUS WU HEJAOCTH)KCHHUS PE3YJIbTATOB ACSITEILHOCTH, HAXOAUTh OIIMOKY,
JaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh NMPEUMYINECTBA KOMaHAHONW M WHIUBUIYATbHON
paboThl TpU pemieHWH Y4eOHBIX 3aJa4, NPUHAMATh IIeJb COBMECTHOM
NEeSTENbHOCTH, TUIAHUPOBATH OPraHU3aIMI0 COBMECTHOM pPabOThI, pacmpeneisiTh
BUIBI paboT, JIOTOBapUBATHCS, OOCYXXIATh MPOLECC U pe3yibTaT paloTHl,
0000111aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (popMax paboThl (0OCYXKaeHHs, 0OOMEH MHEHUH,
«MO3TOBbI€ IITYPMBI» ¥ HWHBIE), BBINOJHATH CBOK YacTh pabOThl U
KOOPJIMHUPOBATh CBOU JACHCTBUS C JPYTMMHM YICHaMH KOMaH[bI, OIICHWUBATbH
KayeCTBO CBOETO BKJIaJa B OOMMIMN MPOAYKT MO KpUTEPHUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKAMU B3aHMOJICHCTBHSI.

INPEAMETHBIE PE3YJ/IbTATBI

K konmy oOyuenuss B 10 kiacce oOydaromuics TOJYYHT CIEAYIONIUE
MpPEeIMETHBIE PE3yJIbTAaThl IO OTACIBHBIM TeMaM pabouell mporpamMMbl y4eOHOTO
Kypca «AnreOpa ¥ Hauajga MaTeMaTHIECKOTO aHAIN3a:

Yucaa v BBIYUCJICHUS:

CBOOOJTHO OIEpPUPOBATh MOHATHSAMHU: PANMOHAIBHOE YHWCIO, OECKOHEUYHas
nepuogudeckass JapoOb, TPOILEHTHI, HPPAIMOHAIBHOE YHCIO, MHOXKECTBa
pallMOHATBHBIX U IEUCTBUTEIbHBIX YHCEI, MOJYJIb IEHCTBUTEIBHOIO YNCTIA;

NPUMEHSTh JIpOoOM W TPONEHTH IS PEIICHHs] NPUKIAAHBIX 3a1ad  u3
Pa3IMYHBIX OTPACIICH 3HAHUN U PEATBHOMN KU3HU;

MIPUMEHSITH NPUOTNKEHHBIEC BRIYUCICHUS, IPABUIIA OKPYTIICHUS, IPUKUAKY U
OILICHKY pe3yJibTaTa BHIYUCIICHUN;



CBOOOJHO ONEpPUPOBATH TMOHIATHEM: CTENEHb C LENbIM IOKa3aTeseM,
MCII0JIB30BaTh MOAXOAAIIYI0 (POPMY 3alUCU AEUCTBUTEIbHBIX YHCEI JJI PEeLIEHUs
MIPAKTUYECKUX 3a]1a4 U MIPEACTABICHNS TaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: APU(PMETHUECKUI KOPEHb HATypalbHOU
CTEIEHU;

CBOOOJIHO OINEPUPOBATH MOHATUEM: CTENIEHb C PALMOHATIBHBIM IOKA3aTeNIeM;

CBOOOJIHO ONEPUPOBATH NOHATHAMU: JIOTapu(dM ducia, JeCITUUHbIE U
HaTypajbHbIE JTOrapu(pMbI;

CBOOOJTHO OMNEPUPOBATh MOHATUSIMH: CHUHYC, KOCMHYC, TaHT€HC, KOTaHTEHC
YUCIIOBOI'O apryMEHTa;

ONEPHUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHHYC M apKTAHIE€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUsS] M HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHSTHSAMHU: TOXJIECTBO, YPaBHEHUE, HEPABEHCTBO,
PaBHOCUJIBHBIE YPABHEHHUS U YPABHEHUS-CIEACTBUS, PABHOCHJIbHBIE HEPABEHCTBA;

OPUMEHSTh pa3ju4Hble METO/Abl PEIICHHS pPAIlMOHAJIBHBIX U JIPOOHO-
palMOHAJBHBIX YPaBHEHWH, MPUMEHATh METOJ HWHTEPBAJIOB [Jis PELICHUs
HEPABEHCTB;

CBOOO/IHO OIEPUPOBATh MOHATUSMHU: MHOTOUYIEH OT OJHOW MNEPEeMEHHOM,
MHOTOWIEH C ILeJbIMH Ko3(p(UIMEHTaMU, KOPHHM MHOTO4YJIeHa, MPUMEHSThH
JIeJICHUE MHOTO4YIEHa Ha MHOTOWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISL PELICHUS 3a/1a4;

CBOOOIHO ONEpUPOBATh MOHATUAMM: CHUCTEMa JIMHEHHBIX ypaBHEHUH,
MaTpHIA, ONPENEIUTENb MaTpulbl 2 X 2 W €ro TeOMETPHUYECKHH CMBICIH,
UCIIOJIb30BaTh CBOMCTBA ONpEAENHTENs 2 X 2 Ui BBIUMCIEHUS €r0 3HAYCHUS,
IPUMEHATh ONPENCIUTENN JUId PELICHUs CUCTEMbl JIMHEHWHBIX YPaBHEHMH,
MOJEJIMPOBATh PEAIBHBIE CUTYAallUH C IIOMOIIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUM,
UCCJIE0BATh IIOCTPOCHHBIE MOJEIHM C IOMOIIBI0 MAaTpPULl U OIPEHCIUTEINIEH,
MHTEPIIPETUPOBATD MTOIYYECHHBIN PE3yJIbTaT;

UCIIOJIb30BAaTh CBOMCTBA JEUCTBUM C KOpPHSAMH [Ji1 [PeoOpa3zoBaHUs
BBIPAKCHUU;

BBITIOJIHATD NMPEOOPA30BaHMSI UNCIOBBIX BHIPAKEHUH, COJEPKAIINX CTETIEHU C
palMOHAIBHBIM ITOKA3aTEIIEM;

UCIIOJIb30BATh CBOMCTBA aorapumMoB JUIS npeoOpa3zoBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;

CBOOOIHO ONEpUPOBaTh MOHATUSAMU: HpPpaIOHANbHbBIE, MOKa3aTelIbHbIE U
JorapuMUUECKUE YpaBHEHUS, HAXOAUTh UX PELICHHS C IIOMOIIBIO PAaBHOCUIIBHBIX
IIEPEX0I0B UJIM OCYILECTBIISS MPOBEPKY KOPHEW;



MPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKHE (POPMYJIbI IJisl TpeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHUH;

CBOOOJHO ONEpPUPOBATH IMOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
OPUMEHATH  HeoOXoAaumble (GOpPMyNIbl  JJIsl  pPEHICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHECHHIA;

MOJIEIUPOBATh peajbHble CUTyalldd Ha s3bIKE€ auredpbl, COCTaBIATH
BBIDAKEHHUSA, YpPaBHEHHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJlayd, MHCCIEI0BaTh
MOCTPOEHHBIE MOJIEIH C UCTIONB30BAaHUEM allapara ajareopsl.

DyHKIUHN U TPpaPUKH:

CBOOO/IHO OMEpPUPOBATH MOHATHAMH: (QYHKIIHSI, CTIOCOOBI 3aAaHust (PYHKIINH,
B3aMMHO oOOpaTHble (QYHKIUHU, KOMMO3ULUA (GYHKUMM, Trpaduk GyHKIHH,
BBITIOJTHATH DJIEMEHTapHbBIE TIpeoOpazoBaHus rpadukoB QyHKIUH;

CBOOOJIHO OINEPUPOBATH MOHATUSIMHU: OOJACTH OMPENEICHUS U MHOMKECTBO
3HaYeHWH PyHKINHU, HYTH (PYHKIIUN, TPOMEXKYTKH 3HAKOTIOCTOSHCTBA,;

CBOOOJIHO ONEpUPOBaTh TMOHATHUSAMHU: YETHBIE W HEUYETHBIE (DYHKIUH,
nepuoandeckue QyHKIUHN, MPOMEKYTKA MOHOTOHHOCTH (PYHKIIMH, MAaKCUMYMBI U
MUHUMYMbI (YHKIIUH, HauOOJblllee W HAWMCEHbIee 3HaueHWe (QYHKIUK Ha
IPOMEXKYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMHU: CTENIEHHas! (QYHKIMS C HATypajJbHbIM U
LeJIbIM TOoKa3aTesieM, Ipa@UK CTENEHHOW (YHKIMM C HATypaJbHbIM U LEIbIM
nokaszaTeneM, rpauk KOpHS n-oil CTENEHHM KaK (PYHKUHMU OOpaTHOW CTENEHU ¢
HaTypaJIbHBIM [T0Ka3aTeJeM;

ONepUpOBaTh NOHATUSAMU: JIMHEHHas, KBaApaTW4yHas M JApOOHO-TUHEHAas
(YHKIMHU, BBITOIHSITH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TIOCTPOEHUE UX IPapuKOB;

CcBOOO/IHO ONEpUPOBaTh MOHATHAMH: IOKa3aTelabHas M Jorapudmuyeckas
GyHKIMM, WX CBOWCTBA M TpaduKH, HCIOJB30BaTh UX Tpaduku s perieHus
YpaBHEHUM;

CBOOO/IHO ONEpUPOBATh TMOHATUSAMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
orpesieJIeHue TPUTOHOMETPHUECKUX (PYHKIIUI YHMCIOBOTO apryMEHTa;

UCMOJb30BaTh TIpaduku GYHKOUH IS HCCIEAOBAaHUS IPOLIECCOB H
3aBHCUMOCTEW MpHU pElIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U pealbHOMN
’KU3HU, BBIpaKaTh (OpMyJIaMU 3aBUCUMOCTH MEXKIY BEIMUYNHAMU;

Hauana MaTeMaTH4ecKOro aHA/IU3a:

CcBOOOIHO ONEpUPOBATh MOHATUAMU: apHUPMETHUECKas U TeOMETpHYECKas
nporpeccusi, 06CKOHEUHO yObIBaIoIasi TeOMeTpuiecKasi mporpeccus, TMHEUHbIN U
HKCMOHEHLIUATBHBIA POCT, (OpMyJia CIOKHBIX MPOLEHTOB, UMETh MPEICTaBICHHUE
0 KOHCTaHTE;

MCIIONb30BaTh MPOTPECCHU MAJI PEIICHHs PEalbHBIX 3a/1ad MPUKIATHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATHSIMU: MTOCIIEI0BATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OrPAaHWYEHHBIE IIOCIJIEIOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUsS MAaTeMaTH4YECKOr0 aHajiu3a KaK aHaiau3a
OECKOHEUHO MaJbIX;

CBOOOJHO OMEpUpPOBaTh MOHATHUSAMH: HENpPEPbIBHbIE (YHKUUU, TOYKHU
pa3psiBa rpaduka QyHKIMU, aCUMIITOTHI Tpaduka GyHKINU;

CBOOOJHO OINEpPUPOBATH MOHATHEM: (YHKLHS, HENpEepblBHas Ha OTPE3KE,
MPUMEHSATH CBOMCTBA HENPEPBIBHBIX (PYHKIUH JJIs pELIeHUs 3a/1ay;

CBOOOJTHO OIEpUPOBATh MOHATUSIMHU: TIepBasi U BTOpas IPOU3BOJIHBIE
¢GyHKIMHU, KacaTeabHas K rpaguky GyHKINH;

BBIUUCISATh POU3BOJHBIE CYMMBbI, MPOU3BEACHHMS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIIUH;

UCIIOJIb30BaTh T€OMETPUUYECKHH W (U3UYECKUH CMBICI MNPOU3BOJHON st
peuieHus 3aad.

MHo:xecTBA U JIOTHKA:

CBOOOJHO  OMEpUPOBATh  TOHSATHSIMHU:  MHOXECTBO, OIEpaluu  HaJ
MHO>KECTBAMMU;

UCII0JIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJi1 ONUCAHUS PEATbHBIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33724 U3 IPYTUX YU€OHBIX MPEIMETOB;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OIpEIEICHUE, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOTO 00BEKTA, 10KA3aTEIbCTBO, PABHOCUIIbHBIE
YpaBHEHUS 1 HEPABEHCTBA.

K konny oOyuenuss B 11 kiacce oOyyaromuics TOJYYHUT ClEAYIOIIUE
NPEeIMETHBIE PE3yJIbTaThl MO OTAEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa v Hayajga MaTeMaTHYECKOTO aHAIIU3a:

Yucaa v BBIYUCJICHUSA:

CBOOOJTHO OIEpPUPOBATH TOHATHAMHU: HATypallbHOE U 1EJ0€  YHUCIIO,
MHOECTBAa HATYpPAJbHBIX M LEJbIX YHCEN, UCIOIb30BATh MPU3HAKUA AECITUMOCTH
uensix yucen, HOJl 1 HOK HaTypallbHBIX 4Mcen sl pelieHus 3aj1ayu, NpUMEHSTh
anroput™ EBKna;

CBOOOIHO OIEpUpPOBaTh MOHATHEM OCTaTKa IO MOJIYJI0, 3allUChIBAThH
HaTypaJIbHbIE YHCJIAa B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHUS;

CBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMIUJIEKCHBIX YHCEJ, MPEJACTaBIATh KOMIUIEKCHBIE 4YMCIa B aiareOpaudyeckol H
TPUTOHOMETPUYECKOH (opMe, BHIOIHATH apUPMETHUECKUE ONEPaluu ¢ HUMH U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMNEPUPOBATh MOHATUSMH: HPPAIMOHAIBbHBIC, IMOKa3aTelbHbIC WU
norapumMuyeckre HEPaBEHCTBA, HAXOJUTh WX PEHICHUS C  TOMOIUIBIO
PaBHOCHUJIBHBIX ITEPEXO/IOB;

OCYHIECTBIIITh OTOOp KOpPHEH TMpU PEHICHUU TPUTOHOMETPUUYECKOTO
ypaBHEHUS,

CBOOOJIHO OMEPUPOBATH IMOHITHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO,
MPUMEHSITh  HE0O0Xonumble  (GOPMYJbl  JJIsi  pElIeHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHSATUSIMU: CUCTEMAa U COBOKYIHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOAUTh PEIICHUS
CHUCTEMBbI U COBOKYIHOCTEW pallMOHAIIBHBIX, UPPALMOHAIBHBIX, MTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHECHUN U HEPABEHCTB;

pelarhb paloHalbHbIE, VppaldoOHAIIbHBIE, MokKasaTejbHEbIE,
norapumMuyeckue W TPUTOHOMETPUUECKHWE YpPaBHEHHSI U  HEPABEHCTBA,
cojepKalue MOAYJU U mapameTphl;

MPUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHUS YPaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ mapaMeTpamu;

MOJCIMPOBATh pEaIbHbIC CHUTYallMM Ha S3bIKE anreOpbl, COCTaBIISITH
BBIPAXKCHUS, YpPAaBHEHUs, HEPABEHCTBA M HX CHUCTEMbI IO YCJIOBHUIO 3aJayW,
UCCJIEIOBAaTh IIOCTPOCHHBIE MOJCIM C HCIOJIb30BaHUEM ammapaTta aiareOpsl,
WHTEPIPETUPOBATH MOJYUYEHHBIN pe3yIbTarT.

DOyHKUMH U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIIMK (PYHKIUHA C TIOMOIIBIO 3JIEMEHTAPHOTO
UCCJICIOBAHUS M CBOMCTB KOMIIO3UIIMH JIBYX ()YHKITH;

CTPOUTH T'eOMETpUYEeCKHe 00pa3bl ypaBHECHUH MW  HEPaBEHCTB  Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATH IMOHATUAMHU: TpadUKA TPUTOHOMETPHUUECCKUX
dynKImi;

IPUMEHATh (GYHKIOUH JUIS MOJICIUPOBAHUS W HCCIACAOBAHUSA pPeaJbHBIX
MPOLIECCOB.

Hauaja maTeMaTH4eCKOIro aHaJM3a:

WCITOJIH30BaTh MPOU3BOJIHYIO JIJIs UCCIAeA0BaHUS (DYHKIIMA HA MOHOTOHHOCTD
U KCTPEMYMBI;

HaxO0JINTh HAMOOJIbIIIee U HAUMCHBIIICEe 3HAYCHUS (DYHKIIMM HEIPEPHIBHOW Ha
OTPE3KE;

WCMOJIb30BAaTh IPOU3BOJAHYIO JJIsi HAXOXIACHUS HAWJIYYIIEro pEIICHUsS B
NPUKIAIHBIX, B TOM 4YHCII€ COLMAJIbHO-DKOHOMHYECKHX, 3ajayax, It
OmpeAeCHUs CKOPOCTH M YCKOPEHHs IIporecca, 3adaHHOro Qopmynon win
rpaguKoM;



CBOOOJHO ONEpPUPOBaTH MOHATHSAMHU: NEPBOOOpa3Has, OINpeAcIEHHbIN
MHTErpaj, HAaXOAUTh MEPBOOOpa3HbIC AIEMEHTAPHBIX (PYHKUMH U BBIUYUCIATH
uHTerpai no popmyne Herorona-Jleitonuna;

HaXOJUTh ITUJIOWAAN TUIOCKUX (PUTYp U OOBEMBI TEN C MOMOILBIO UHTETpala;

UMETH MPEACTABIEHUE O MAaTEMATHYECKOM MOJEIMPOBAHUM HA MPUMEPE
cocTaBlieHUs TuPepeHIINATbHBIX YPaBHEHUN;

pemaTe NPUKIAAHBIE 3aJa4d, B TOM YHUCJIE COLHUAIBHO-3KOHOMUYECKOIO U
(u3nyeckoro xapakrepa, CpeCTBAMH MaTEMaTHUECKOT0 aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Konrponbupie — Ipaxtireckie o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
MHOK€ECTBO JEHCTBUTEIBHBIX YHCEIL.
| MHorounensl. PaninonanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
YpaBHEHUU
) Oynkuuu u rpapuku. CreneHHas QyHKIUS C 1 1
LETIBIM MOKa3aTeaeM
3 ApubMeTnuecKnii KOpeHb N-0i CTEIICHHU. 15 |
HppaunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
yYpaBHEHUS
5 Jlorapudmudeckas GyHKITHSA. 18 1
Jlorapudmuueckre ypaBHEHUS
6 TpuroHomeTpruecKue BbIpaKEHUS U 2 |
ypaBHEHUS
7 [TocnenoBarenbHOCTH U TPOTPECCUM 10 1
HenpepsiBubie pyakuuu. [IponsBoaHas 20 1
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 136 10 0




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHuMe pa3ieioB U TeM (undposbie)
n/n NPorpamMmbl Bcero Konrpopirre | Ipaxrireciie o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
| I/IccneILOBaHI:Ie (GYHKIMHI ¢ TOMOIIIbIO ” |
MIPOU3BOIHOM
2 [TepBooOpa3Has u uHTETpaI 12 1
3 I'paduku TpUroHOMETPUUECKUX (PYHKIIUA. 14 1
TpuronomeTrpuyeckue HepaBeHCTBA
4 WppanmonanbHble, HOKa3aTeNbHbIE U 24 |
JorapumMuUecKre HepaBeHCTBa
KomnuekcHeie uncna 10 1
HarypanbHble u 1ienbie yucia 10 1
CucreMbl pallMOHANBHBIX, HPPALIMOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTaPUPMUUECKUX 12 1
ypaBHEHUH
8 3afauu ¢ mapameTpamu 16 1
9 HOBTOPeHHe, o0o011eHue, cucremaTu3anus 16 )
3HAHUH
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoauuecTBO 9acoB
Ne Hara JonosiHuTeIbHASA
u/n Tema ypoxka Beero Konrpoasubie | IlpakTuueckue wayvenns | mudopvamis
padoTsbI padoThI
| MHoxecTBO, oneparuy Haj MHOXECTBAMH |
M UX CBOMCTBa
2 Huarpammsl Diinepa-Benna 1
3 [IpuMeHeHne TeoOpeTHKO-MHOKECTBEHHOTO 1
ammapata Jjisl pelieHus 3a1a9
Parmmonansubie yncina. OOBIKHOBEHHBIE U
4 JECATUYHBIC TPOOH, TTPOIICHTHI, 1
OCCKOHEYHBIC TTEPUOTUUECKHUE TPOOH
Panmonansubie yncina. OOBIKHOBEHHBIE U
5 JECATUYHBIC TPOOH, TTPOLICHTHI, 1
OCCKOHEYHBIC MTEPUOIUUECKHUE TPOOH
6 [Ipumenenue npoOeii ¥ POLICHTOB IS 1
peLIeHMS TPUKIIAIHBIX 3a/1a4
7 [Ipumenenue npoOeii ¥ MPOLIEHTOB IS |
pelIeHMs TPUKIIAIHBIX 3a/1a4
g JeicTBuTenpHbIe yncia. PanimonanbHBIC U |
HppalMOHAIbHbBIE YHCIIa
9 Apudmernueckue omnepaiuu ¢ 1
JIENCTBUTEIIFHBIMU YHCIIAMU
10 Monynb 1eCTBUTENBHOTO YMCIa U €TO 1
CBOICTBa
11 [TpuGnuxEHHBIE BEIYUCIICHHS], IPABUIIA 1




OKpYTJICHHS, TPUKHUIKA U OLICHKA
pe3yJibTaTa BBIYMCIECHUN

12

OCHOBHEBIE MCTOABI PCIICHUSA LCJIbIX U
JPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUSA LCJIbIX U
TpOOHO-PAIIMOHATIEHBIX YPABHEHUH 1
HEPaBEHCTB

14

OCHOBHEBIE MCTOABI PCIICHUSA TCJIbIX U
TpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

15

MHOrouneHsl OT OAHON EPEMEHHOM.
Jlenenue MHOTO4YJIEHa HA MHOTOYJIEH C
octatkoMm. Teopema bezy

16

MHorouseHsI ¢ IebIMU Kodh pumreHTamu.
Teopema Buera

17

Pemenue cucrem JIMHEHHBIX YpaBHEHUI

18

Pemenue cucrem JIMHEHNHBIX YpaBHEHUH

19

Marpuiia cucTeMbl JJUHEHHBIX YPaBHEHHUIA.
Onpenenurenb MaTpUIBI 2X2, €r0
T€OMETPUYECKUN CMBICI U CBOWCTBA;
BBIYHCIICHUE €70 3HAYCHUS

20

Onpenenurens MaTpuLbl 2X2, €ro
T€OMETPHUUECKHI CMBICI U CBOWMCTBA;
BBIYUCJIEHUE €TO 3HAYEHUS

21

[IpuMeHeHue onpenenuTens s peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI

22

Pemenne MPUKIIAAHBIX 3a1a4 € MTOMOIIbIO




CUCTEMBI JINHEWHBIX YPABHEHUN

23

Pemrenne npukiiagHeIx 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JIMHEWHBIX YPAaBHEHUI

24

KonTtposneHast padoTa: "PannonansHble
ypaBHEHUs U HepaBeHCTBA. CrcTeMBI
JIMHENHBIX ypaBHEHUH"

25

@yHK1MSL, CIOCOOBI 3aJaHUs PYHKLIHH.
B3aumno o6pathbie pynkuuu. Komnosunus

byHKINNA

26

I'paduk pyHkmu. JnemeHTapHbIe
npeoOpa3oBanus rpadukoB GyHKIUI

27

OO6nacTh onpesesieHns] © MHOYKECTBO
3HaueHni Qyakuuu. Hymu Gysakmmm.
[TpoMexxyTKH 3HaK TOCTOSTHCTBA

28

UETHbie 1 HEYETHBIC PYHKITNH.
[Tepuoanueckue Gynkmuu. [IpomMexyTku
MOHOTOHHOCTHU (YHKIIMH

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonbiiee 1 HauMeHblIee 3HaUCHUE
(YHKIIMHM Ha TPOMEKYTKE

30

Jluneiinas, KBagpaTuyHas U JpOOHO-
TuHeHas QyHKIUN

31

DJeMeHTapHOe UCCleI0BaHuEe U
MOCTpOEHHE IpaUKOB ITHX PYHKIIHIHA

32

DJeMeHTapHOe UCCIeIOBaHuEe U
MOCTpPOEHHE I'paUKOB ITHX PYHKIIHIHA

33

CreneHsb ¢ 1Ieab6IM oKa3areiieM. buHoMm
Hrrotona




Crerens ¢ LICIBIM IOKa3aTelieM. bunom

34
Herorona

35 CrenenHas GyHKIHS ¢ HATYPAIBHBIM U
1esbIM nmokaszateneM. E€ cBoiicTBa u rpaduk

36 KonTtponsHas padora: "CreneHHas
¢yukuus. E€ cBoiicta u rpaguk”

37 Apudmernueckuil KOpeHb HaTYpaTbHOMN
CTEIIEHU U €ro CBOKWCTBA

13 Apudmernueckuil KOpeHb HaTYPaAITbHOM
CTEIIEHU U €ro CBOKWCTBA

3 [IpeoGpa3oBaHMs YUCIOBBIX BHIPAKEHUH,

? COJIepXKaIIUX CTETIEHN U KOPHU

40 [IpeoOpazoBaHust YUCITOBBIX BEIPAKCHUM,
COJIepXalIUX CTETIEHU U KOPHU

A1 [IpeoOpazoBaHust YUCITOBBIX BEIPAKCHHM,
COJIepXKalIUX CTETIEHU U KOPHU
Hppaumnonansusie ypaBHeHUs. OCHOBHbIE

42 METO/IbI PELICHU UPPALMOHAIBHBIX
ypaBHEHUH
Hppaumnonanbusie ypaBHeHUs.. OCHOBHbIE

43 METO/Ibl pEUICHUSI UPPALUOHATBHBIX
ypaBHEHUH
Wppannonansselie ypaBHeHUs1. OCHOBHBIE

44 METO/IbI PELICHHS] UPPALMOHAIBHBIX
yYpaBHEHUH

45 PaBHOCHIIBHBIE IEPEXO/BI B PELICHUH
HUppALMOHATIBHBIX YpaBHEHUN

46 PaBHOCUIIBHBIE IEPEXOBI B PELIEHUH




HMPPALMOHAIIBHBIX YPAaBHEHUN

PaBHOCWIBHBIE IEPEXOBI B PELLIEHUH

47 HppallOHAJIbHBIX YPaBHEHUN

43 PaBHOCHIIBHBIE IEPEXO/IbI B PELICHUU
HppalMOHAJIbHBIX YPaBHEHUN
CpoiicTBa u rpauK KOpHsI N-Oi CTENEeHU

49 KakK (QyHKIIUU OOpaTHOU CTETIeHHU C
HaTypaJIbHbIM MOKa3aTesleM
CpoiicTBa U rpaduK KOpHS N-Oi CTENEeHU

50 KaK (yHKIIMH OOpaTHOW CTENEHH C
HaTypaJIbHbIM MOKa3aTelieM
KonTponsnas pabota: "CpoiicTBa 1 rpaguk

51 KOpHS n-0i creneHu. MpparmoHaabHbIe
ypaBHEHUS"

57 CreneHb ¢ paMOHAIBHBIM [TOKA3aTENIEM U
e€ CBOMCTBA

53 CreneHb ¢ paMOHAIbHBIM [TOKA3aTEIEM U
e€ CBOICTBa

54 CreneHb ¢ palMOHAIbHBIM [TOKA3aTEIEM U
e€ CBOICTBa

55 [TokazarenpHas GpyHKIUSA, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN A5
pELIeHNs ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIUM U1
pELIeHNs ypaBHEHUI

53 Iloka3zarenbHble ypaBHEHUSA. OCHOBHBIE

MCTOJbI PCIICHUSA ITOKA3aTCIbHBIX




YpaBHEHUI

[TokazarenbHbie ypaBHeHUs1. OCHOBHBIE

59 METO/IbI PEIICHUS TTOKA3aTEeIIbHBIX 1

YpaBHEHUU
OKa3zaTenbHbIe ypaBHEeHUS. OCHOBHEIC

I1 O

60 METO/1bl pEIIeHUS] T0KA3aTEIbHBIX 1
YpaBHEHUU

61 KonTponsnas paboTta: "IlokazarenbHas |

kuust. [TokazaTenbHbie ypaBHEHUS
YH H n

62 Jlorapudm yucna. CpoiicTa norapudma 1

63 Jlorapudm yucna. CpoiicTa norapudma 1

64 Jlorapudm yucna. CpoiicTa norapudma 1

65 JlecsaTHUHBIC U HATypaIbHBIC JIOTAPUPMBI 1

ATUYHBIEC U HAT bHBIE JIOTapHU(PMbI

66 ec € U HaTypaJlbHBbIE JIOTA 1

67 [IpeoOpazoBaHue BrIpaKEHUH, COACPIKAITUX |
sorapudmsl

68 [IpeoOpa3oBaHue BbIpaXKEHUH, COJIEpHKALLUX |
sorapudmsl

69 [IpeoOpa3oBaHue BbIpaXKEHUI, COJIEpHKAILUX |
soraprudmel

70 Jlorapugpmuueckas GyHkuus, e€ cBoicTBa U |
rpaduk

7 Jlorapudmuueckas GpyHkuus, €€ cBoicTBa U 1
rpaduk

7 Hcnonb3oBanue rpaduka GyHKIUN A5 |
peleHus ypaBHEHHH

73 Hcnonb3oBanue rpaduka GyHKIUH 15 1




peuieHus ypaBHEHU

Jlorapudmuueckue ypaBHeHUsI. OCHOBHBIC

74 METO/IbI PEHICHUs JIOTapU(HMUIECKUX
YpaBHEHUH
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

75 METO/Ibl peIIeHUs] JoTapu(PMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBuenus. OCHOBHbIE

76 METO/1bl pelIeHHUs Jorapu(PMUIECKUX
YpaBHEHUU

77 PaBHOCHIIBHBIE TIEpEXOIbl B PELICHUH
Jorapu(pMUUECKUX ypaBHEHUI

73 PaBHOCHIIBHBIE TEPEXOBI B PELLICHUN
norapu(pMUUECKUX ypaBHEHHUH

79 Kontponbnas padora: "Jlorapudpmudeckas
¢dbynaknus. Jlorapudmuaeckue ypaBHeHUs"

20 Cunyc, KOCUHYC, TAHI'€HC M KOTAHI'€HC
YHCIOBOTO ApryMeHTa

81 Cunyc, KOCUHYC, TAHI'€HC M KOTAHI'€HC
YHCIIOBOTO apryMeHTa

2 ApKCHHYC, apKKOCHHYC M apKTaHI'€HC
YHCIIOBOTO apryMeHTa

%3 ApKCcHHYC, apKKOCHHYC M apKTaHT'€HC
YHCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 OTIPEJEIIEHNE TPUTOHOMETPUUECKUX
(GyHKLMH YUCIIOBOTO apryMeHTa

85 Tpuronomerpruueckas OKpyKHOCTb,




OTIpeieIeHNE TPUTOHOMETPUIECKUX
(GyHKIMH YUCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPHYECKUE (POPMYJIBI 1

87 OCHOBHBIE TPUTOHOMETPHYECKUE (POPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPHYECKUE (POPMYJIBI 1

89 OCHOBHbBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

90 [IpeoGpa3oBaHKe TPUTOHOMETPUUECKHUX |
BBIpAKCHUI

91 [IpeoGpa3oBaHKe TPUTOHOMETPUUECKHUX 1
BBIpKEHUI

9 [IpeoGpa3oBaHKe TPUTOHOMETPUUECKHUX 1
BBIpKEHUI

93 [IpeoGpa3oBaHKe TPUTOHOMETPUUECKHUX |
BBIPAKEHUI

94 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUI 1

95 Peurenne TpUroHOMETpUYECKUX YpaBHEHUI 1

96 Penrenne TpUroHOMETpUYECKUX YpaBHEHUMN 1

97 Peurenne TpUroHOMETpUYECKUX YpaBHEHUI 1

98 Peuienne TpuroHoMeTpUYECKUX YpaBHEHUN 1

99 Perenne TpuroHoMeTpUYECKUX YpaBHEHUN 1

100 Pemienne TpuroHoMeTpUYECKUX YpaBHEHUMN 1
KonTtponsHas pabora:

101 "TpUrOHOMETPUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKUE YPAaBHEHHUS"
[TocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS

102 rocJie1oBaresbHoCTEN. MeTo 1

MaTeMaTHUYEeCKOM UHAYKIIUHN




MOHOTOHHBIE B OIrpaHU4YCHHBIC

103 nocienoBarenbHoCcTU. McTopus ananuza
0ECKOHEYHO MaJIbIX

104 ApupmeTrueckasi mporpeccust

105 I'eomeTrpuueckas nmporpeccus

106 beckoHneuHo yObIBaroIIas reoMeTpuyecKas
nporpeccust

107 Cymma GeckoHEeUHO yObIBaroLeit
reOMEeTPUYECKOM IPOrpeccuu

108 JIMHEHBIN ¥ SKCIOHEHIIMATIbHBIA POCT.
Yucno e. DopMyia CII0KHBIX TPOIIEHTOB

10 JIMHENHBIN ¥ SKCIOHEHITUAIBHBINA POCT.

? Yucno e. DopMyia CII0KHBIX TPOIIEHTOB

110 Hcnonp30Banune nporpeccuu Juisl peleHus
peanbHBIX 3a/1a4 NPUKIAJHOIO XapaKTepa

11 KountponpHas pabora:
"I[locnenoBaTenbHOCTH U TTporpeccun’”

112 HenpepsiBHbIC DyHKIIMKM 1 UX CBOMCTBA

13 Touka pa3pbiBa. ACUMITOTHI I'paKOB
byHKIMII

114 CpoiicTBa (yHKIINN HEMPEPHIBHBIX HA
OTpEe3Ke

115 CBoiicTBa (yHKIMI HENPEPHIBHBIX Ha
OTpe3Ke

116 MeTo1 MHTEPBAJIOB JUIsl pPELICHUS
HEPABEHCTB

17 MeTo1 MTHTEPBAJIOB JUISl PELIECHUS

HCEPaBCHCTB




MGTOI[ HUHTCPBAJIOB JIA PCHICHUS

118
HEPABEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIMH 1S pereHus 3a1a4

120 [IpuMeHeHne CBONCTB HENPEPBIBHBIX
GbyHKUMIA 1715 pelIeHus 3a1a9

epBasi U BTOpasi IPOU3BOIHbIE KIIHH

121 IT VH

122 Ornpenenenue, TeOMETPUIECKUN CMBICIT
MPOU3BOJHOM

123 Omnpenenenue, GU3NIECKUN CMBICTT
MPOU3BOTHOM

124 VYpaBHeHHE KacaTelbHON K rpaduKy
byHKIMN

125 VYpaBHEeHHE KacaTeIbHOM K TpaduKy
byHKIIN

OM3BO/IHBIE AIIEMEHTAPHBIX KIHH
126 IT € areme
OM3BO/IHBIE AIIEMEHTAPHBIX KIHH

127 I1 € anemMe

128 [IpousBoiHasi CyMMBI, IPOU3BEACHUS,
YaCTHOTO ¥ KOMITO3ULIUHU (DYyHKIIMIA

129 [IpousBoiHAst CyMMBI, IPOU3BEACHUS,
YaCTHOTO ¥ KOMIIO3ULIUU (DYHKIIMIA

130 [IpousBoiHAst CyMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMIO3ULIUU (YHKIHHA

131 KonTtponeHas padora: "[IpousBoanas"

132 [ToBTOpenue, 06001IeHUE, CCTEeMaTH3AIUS
3HaHM: "YpaBHeHus"

133 [ToBTOpEHue, 06001IeHNE, CCTEMAaTH3aIUS




3HaHui: "OyHkun"

134 Wrorosas koHTpoJibHAs paboTa 1 1
135 Wrorosas koHTpoJibHAs paboTa 1 1
136 HOBToUpeHHe, 0000111eH1E, CHCTEMATH3AIHAS |
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThI

Jara
HU3yUYeHus

JlomostHuTEIBHAS
uHpopManus

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
nccaeaoBaHuio PyHKIHMN Ha
MOHOTOHHOCTB U JKCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HcCaeA0BaHUIO0 (PYHKIMHN Ha
MOHOTOHHOCTb ¥ SKCTPEMYMBI

[IpumeneHnne nporu3BOIHOM K
HcCIeA0BaHUI0 (PYHKIIMHI Ha
MOHOTOHHOCTb ¥ SKCTPEMYMBI

[Ipumenenre mpou3BOIHOM K
UCCle0BaHUI0 (QYHKINI Ha
MOHOTOHHOCTB ¥ SKCTPEMYMBI

[IpumeHeHue Mpou3BOTHOM K
UCCle0BaHUI0 (QYHKIMI Ha
MOHOTOHHOCTB ¥ KCTPEMYMBI

Haxosxnenne HanOoJIbIIero u
HaMMEHBIIET0 3HAYEeHUs HEMIPEPbIBHON
(GYHKIUU Ha OTpE3Ke

HaxoxnaeHue HanOOJIBIIET0 U
HaAaMMCHBIICTO 3HAYCHUA HerepLIBHOﬁ




(GyHKIMU Ha OTpE3Ke

Haxoxnenne HanOoJIbIIEero u
HAaWMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKIUU Ha OTpE3Ke

10

Haxoxnenne HauOOJIBIIETO U
HAaWMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKIMM Ha OTpe3Ke

11

Haxoxnenne HanOoJIBIIIETO U
HaUMEHBIIIETO 3HAYEHUSI HEMPEPHIBHOM
(GYHKIMH Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYCHUS HETPEPHIBHOM
(yHKIIMM Ha OTpE3Ke

13

[IpumeneHnne Tpou3BOIHOM JIst
HaXO0XKJICHUS HAWJTYUIIIETO PEIICHHS B
MPUKIIATHBIX 3a1a9axX

14

[Ipumenenue npou3BOIHOM JIst
HaxO0JKJICHUS HAWJTYUIIIETO PEIICHHS B
MPUKJIATHBIX 331a9ax

15

[TpumMeHeHre POU3BOTHOM ISt
OTIPEJICIICHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aIaHHOTO (OPMYIIOH MK
rpagukoM

16

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOT0 (POPMYIION WK
rpadpuxkom

17

Komno3unus GyHKImii




18 Komnosunus GyHKImiz

19 Komnosunust GyHKImiA

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPAMHATHOH IJIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

2 KontponbHas pabora: "HccnenoBanue
(GyHKIMI ¢ TOMOIIBIO TPOU3BOAHOMN"

73 [lepBooGpa3Hasi, OCHOBHOE CBOICTBO
epBOOOpPa3HBIX

24 [TepBooOpa3zHbIC FIeMEHTAPHBIX (YHKITUH.
[TpaBuna HaXOXKIEHHSI TEPBOOOPA3HBIX

)5 [TepBooOpa3HbIC F7IeMEHTAPHBIX (YHKIIAM.
[IpaBuna HaxoXkAeHUS IEPBOOOPA3HBIX

2% HuTterpan. 'eoMeTprudeckuii CMbICI
WHTerpaia

7 Brruncnenue onpeeni€HHOTO HHTErpajia
o ¢popmyne Hrrorona-Jleitoaua

)3 Brruncnenue onpeeni€HHOTO HHTErpajia
o ¢opmyne Herotona-JleitOnuna

29 [IpumeHeHre uHTerpana st HAXOXKACHUS
IIoMaieH TIOCKUX GUTyp
[IpumeHeHre uHTEerpana st HAXOXKACHUS

30 00BEMOB T€OMETPUUYECKHUX TEI

31 [Ipumeps! pemenuit nuddepeHImanbHbIX
yYpaBHEHUH

1 [Tpumeps! pemenuit nuddepeHImanbHbIX

yYpaBHEHUH




33

MaremaTrnueckoe MOJAETUPOBAHUE
peabHBIX MPOLECCOB C HOMOIIBIO
maddepeHInanbHbIX ypaBHEHUH

34

KonTtposnsHas pabdora: "IlepBooOpasnas u
uHTerpan”

35

Tpuronomerpuueckue QyHKINHU, UX
CBOICTBa U rpaduku

36

Tpuronomerpuueckue QyHKINHU, UX
CBOICTBa U rpaduku

37

Tpuronomerpuyeckue QyHKIUHU, UX
CBOICTBa U rpaduku

38

Tpuronomerpuyeckue QyHKIUHU, UX
CBOMCTBA U TpapuKu

39

Tpuronomerpuveckne GyHKIHH, UX
CBOMCTBA U TpapuKu

40

OTOO0p KOPHEH TPUTOHOMETPHIECKHUX
yYpaBHEHUH C OMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH

41

OT60p KOpHEHN TPUTOHOMETPUUECKUX
yYpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH

42

OT160p KOpHEH TPUTOHOMETPUYECKUX
ypaBHEHUH C TIOMOIIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTHU

43

OT100p KOpHEH TPUTOHOMETPUUYECKUX
YPaBHEHUH C IIOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTHU

44

Pemenne TPUTOHOMETPUUCCKUX




HEPABEHCTB

Pemrenne TpuroHoMeTpu4ECKUX

45
HEPABEHCTB

46 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB

47 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB
KonTponsnas pabora: "['paduxu

48 TPUTOHOMETPUUECKUX (DYHKIUH.
TpuroHomerprdeckue HepaBeHCTBA"

4 OcCHOBHBIE METO/IbI PEILICHUS

? MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIIEHUS
MOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEIIEHUS
[I0Ka3aTeJIbHbIX HEPABEHCTB

5 OCHOBHBIE METO/IbI PEIIEHUS
[I0Ka3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEIIEHUS
Jorapu(pMUUECKUX HEPABECHCTB

54 OcHOBHBIE METOBI PEILICHUS
sorapu(pMUUECKUX HEPABEHCTB

55 OcHOBHBIE METO/IBI PEILICHUS
sorapu(pMUUECKUX HEPABECHCTB

56 OcHOBHBIE METO/IBI PEILICHUS
sorapu(pMUUECKUX HEPABECHCTB

57 OcHOBHBIE METO/IBI PEILIEHUS

HppalluOHAIIbHBIX HCPABCHCTB




OcHoBHEIC MCTOAbI PCIICHUS

58 UppaIoOHAILHBIX HEPABEHCTB

59 OCHOBHBIEC METO/IbI PEIICHHS
MppaIOHAILHBIX HEPABEHCTB

60 OCHOBHBIEC METO/IbI PEIICHHS
MppaIroHAILHBIX HEPABEHCTB

61 I'padrueckre METOIBI peleHHS
MppaMOHALHBIX YPaBHEHUN

& I'padrueckre METOIBI peleHHS
MppaIMOHAIEHBIX YPaBHEHHN

6 I'paduueckre METOIBI peleHHS

3 MTOKA3aTEIbHBIX YPABHEHUI

64 I'padprueckue MeTOIbl peLIeHUs
MOKa3aTeIbHbIX HEPABEHCTB

65 I'paprueckue MeTObl peLIeHUs
Jorapu(pMUUECKUX ypaBHEHUN

66 I'padrueckue MeTobl peleHus
norapu(pMUYECKUX HEPABEHCTB

67 I'paduueckue MeTobl peleHus
norapu(pMUYECKUX HEPAaBEHCTB
I'paduueckue MeToIbl pelIeHus

68 MOKa3aTeIbHBIX U JIOTapU(OMHIECCKIX
YpaBHEHUH
I'paduueckue MeToIbl pelieHNs

69 MOKa3aTeNbHBIX U JIOrapu(MUUECKUX
YpaBHEHUH

70 I'padrueckue MeTOIbl pelIeHNs

IIOKa3aTCJIIbHBIX U J'IOI‘apI/I(I)MI/ILIeCKI/IX




HEPABEHCTB

71

I'paduueckre METOIBI pEIICHHUS
MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX
HEPABEHCTB

72

KonTtponeHas padoTa: "MppanuoHanbHeie,
MOKa3aTeabHbIE U JIOTapupMUUECKHe
HepaBeHCTBa"

73

Kommuiekcubie uncna. Anredpanyeckas u
TPUTOHOMETpHUEcKas (popMbl 3arnucu
KOMIUIEKCHOTO YHCIIa

74

KowmmnekcHeie uncna. Anrebpanyeckas v
TpUroHOMeTpHUuecKas (HOpMbI 3aITUCH
KOMIIJIEKCHOTO YHCIia

75

ApubdmMeTrnueckue orneparuu ¢
KOMIUIEKCHBIMU YHCITAMU

76

ApubmMeTrnueckue orneparuu ¢
KOMIUICKCHBIMU YHCIIAMHU

77

I/I306pa)KGHI/IC KOMIIJICKCHBIX YHUCECJI Ha
KOOpI[PIHﬁTHOfI IIJIOCKOCTH

78

I/I306pa)I(eHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOpﬂHHaTHOﬁ IIJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMITJIEKCHOTO YrCia

80

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMIUIEKCHOTO YHUCIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCCIT I
peIICHUA (1)I/I3I/ILIGCKI/IX U TCOMCTPUYCCKUX
3aaa4




KonTtposnesHas padoTa: "KomruiekcHbie

82 |
qucia

83 HatypasbHble u 1emnble yucia

84 HarypaneHble u niensle yncia

85 [IpumeHeHre NpU3HAKOB 1ETUMOCTH
LENIbIX YUCell

26 [IpumeHeHne npu3HAKOB IETUMOCTH
LENIbIX YUCell

87 [IpumeHeHre NpU3HAKOB IETUMOCTH
nensix yrucen: HOJl u HOK

28 [IpumeHeHre NpU3HAKOB IETUMOCTH
nensix yrcen: HOJl u HOK

29 [IpumeHeHne NpU3HAKOB IETUMOCTH
LEJBIX YUCEII: OCTATKH 110 MOYITIO

90 [IpumeHeHre NpU3HAKOB IETUMOCTH
LEJBIX YUCEII: OCTATKH 110 MOYITIO
[IpumeHeHue MPU3HAKOB AETUMOCTH

91 LIEJIBIX YKcell: anroput™ EBkiuaa st
pelIeHus 3a/1a4 B LIETIbIX YnciIax

9 KontponbHas padota: "Teopus 1embix
yucen"
Cucrema 1 COBOKYITHOCTb YPaBHEHHUH.

93 PaBHOCUIIBHBIE CHCTEMBI M CUCTEMBI-
CJIEICTBUS
Cucrema 1 COBOKYITHOCTb YPAaBHEHHUH.

94 PaBHOCUIIBHBIE CUCTEMBI M CUCTEMBI-
CIIEICTBUS

95 OcCHOBHBIE METO/IbI PELLIEHUS CUCTEM U




COBOKYITHOCTEN PallMOHAIbHBIX YPABHEHUN

OCHOBHBIE METO/IBI PEIICHHS CUCTEM U
96 COBOKYITHOCTEW UppaliMOHaIbHbIX
YpaBHEHUU

OCHOBHBIC METOJIBI PEIICHUSI CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHBIX
YpaBHEHUU

OCHOBHEBIE MCTOJbI PCIICHUA CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHBIX
YpaBHEHUU

OcHOBHBIC MCTOABI PEIICHUA CUCTEM U

99 COBOKYITHOCTEH JIorapu(pMHUECKUX
YpaBHEHUU
OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUU

[IpumeHeHue cucTeM K peLeHUI0
MaTeMaTHYeCKUX 3a7a4 ¥ 3a7a4 U3

101 pa3IUYHBIX 00J1acTel HAYKH B peaTbHON
KU3HU, HTHTEPIPETAIUs TOTYIEHHbIX
pe3yNnbTaToOB

[IpuMeHeHHEe CUCTEM K PELICHUI0
MaTeMaTH4eCKUX 3a]a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HayKu U peaabHOU
KU3HHU, MTHTEPIPETalUs IOTy4EHHbIX
pe3yJIbTaTOB

HpI/IMeHCHI/IC HCEPABCHCTB K PCHICHUTIO
MaT€MaTUYCCKUX 3aJa4 M 3aJa4 U3

103




pa3nuyHbIX 001acTeil HAYKHU U peabHOM
JKU3HU, UHTCPIPCTAUS IMTOJTYYCHHBIX
pe3yJIbTaTOB

KonTtponsHas padora: "Cucremsl
paluOHAJIbHBIX, UPppAllMOHATIbHBIX

104 MOKa3aTeIbHBIX U JOrapu(PMUUYECKUX
ypaBHEHUI"

105 PannonaneHbIE ypaBHEHHUS ¢ TapaMeTpamMu

106 PanmonanbHbIle HEpABEHCTBA C
napaMmeTpamu

107 PanyoHaneHbIE CHCTEMBI ¢ TApAMETPAMHU

108 HppanmonanbHble ypaBHEHUS,
HEpaBEHCTBA C [MapaMeTpamMu

109 HppanunoHanbHbIE CUCTEMBI C
rnapameTpamu

110 [Toka3arenbHble ypaBHEHUS, HEPABEHCTBA
C mapameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TapaMEeTPaMu

112 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpamMu

113 Jlorapudmuueckrue CUCTEMBI C
rnapameTpamu

114 TpuronomeTpruyeckue ypaBHEHHUs €
napaMeTpamu

115 TpuroHomeTpruyecKue HEPaBEHCTBA C
napaMeTpamu

116 TpuroHomeTpruyECKuE CUCTEMBI C

napameTpamMu




117

[ToctpoeHue u ucciaenoBaHue
MaTeMaTUYECKUX MOJIENEN peabHbIX
CUTYALMH C TIOMOIIIBIO YPABHEHU C
napaMmeTpamu

118

[TocTpoenue u ucciaegoBaHue
MaTeMaTHYECKUX MOJIENEeN peallbHbIX
CUTYALMH C MOMOILBI CUCTEM YPaBHEHUU
C mapaMeTpaMHu

119

[TocTpoenue u uccnenoBanne
MaTeMaTHYEeCKUX MOJIEICH peabHbIX
CUTYallli C MOMOIIBIO CUCTEM YPaBHEHUH
¢ mapaMeTpaMu

120

KonTtponbHas pabdota: "3amauu ¢
napamerpamu"

121

[ToBTOpEeHuEe, 0600IICHNE,
cucTemMaTu3anus 3HaHuil: "YpaBHeHus"

122

[ToBTOpEeHUE, 0600IICHNE,
cucTtemMaTu3anus 3HaHuil: "YpaBHeHus"

123

[ToBTOpEeHUE, 0600IICHNE,
cUcTeMaTH3alus 3HaHui: "YpaBHEHUSI.
Cucremsl ypaBHeHu"

124

[ToBTOpEeHUE, 0000IICHNE,
cucrtemaTtusanus 3Hanuii: "HepaBencrpa"

125

[ToBTOpenue, 06061IeHNE,
cucreMmaru3anus 3HaHui: "HepaBencTsa"

126

[ToBTOpeHnue, 06061IeHNE,
cucreMarusanys 3HaHui: "HepaBencrsa"

127

[ToBTOpeHnue, 060061IEHNE,




cucremarusanus 3Hauui: "[IpousBoanas u
e€ npuMeHeHue"

[ToBTOpEenue, 060061ICHNE,

128 cucremarusanus 3Hanui: "[IpousBoanas u 1
e€ npumeHeHue"
[ToBTOpenue, o6o0IICHNE,

129 cucreMaruzaius 3Hanuii: "IlpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6o0IICHNE,

130 cucreMarn3anus 3HaHui: "MHTerpait u ero 1
IpUMeHeHue"

131 [ToBTOpEeHue, 0600IICHNE, 1
cuctemaTusanus 3HaHui: "OyHkuun"

132 [ToBTOpEeHue, 0600IICHNE, |
cucTtemMaTu3anus 3HaHuii: "OyHkuun"

133 [ToBTOpEeHuEe, 0600IICHNE, |
cuctemMaTusanus 3HaHui: "OyHkuun"

134 Hrorosas koHTposbHas paboTa 1 1

135 Hrorosas koHTposbHas paboTa 1 1

136 [ToBTOpEHUE, 00001ICHHE, |
cUcTeMaTu3alys 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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