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INOACHUTEJIBHASA 3AIINCKA

VYueOHsiif kKypc «Anredpa W Hayanda MaTEMaTHUYECKOTO aHAIN3a» SIBISETCS
OTHUM W3 HamboJiee 3HAYMMBIX B TPOrpaMMe CpeaHero oOmiero obpa3oBaHws,
IOCKOJIBKY, C OJJHOW CTOpPOHBI, OH OOECIEUYMBAET MHCTPYMEHTAIBHYIO 0a3y Iuisl
U3YYEHHUs BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroil CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MHGOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUU, CIIOBECHOCTU M JPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKH, KOTOopas (OpMyIHpyeT CBOHU
JOCTHKEHHS B MaTeMaTu4eckon opme.

VY4eOHblll Kypc anredpbl 1 Hayal MaTEMaTHYECKOTO aHaJIh3a 3aKjIa/JblBAET
OCHOBY [IJIl YCHENIHOTO OBJQJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUN Pa3BUTUSI SKOHOMHUKH U OOIIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO MCIIONb30BaTh UX JAJIs JajdbHEHIIero oOpa3oBaHus U B
MOBCEAHEBHOMN XU3HU. B TO ke Bpemsl OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU ajreOpbl M MaTeMaTHYE€CKOrO aHaju3a pa3BHBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JOKa3bIBATh
YTBEPKJIECHHS ¢ NOMOILIBIO MHIAYKLIHUN U PacCyXAaTh JEAYKTHUBHO, HCIIOIb30BaTh
0000IlIeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBIILIICHHE.

B xone m3yuenusi yueOHOro Kypca «Anredpa ¥ Hayajia MaTeMaTH4YeCKOTro
aHalln3a» 00ydYarolIuecs IMOTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3a]ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJEIEH PEATbHBIX CUTyaluH,
UHTEpHpPETAllMd  TOJYYEHHBIX  pElIeHW#, 3HaKOMATCS ¢  MOpUMepaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMPUPOJIE, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSMU U UX aBTOPaMH.

VY4eOHblil Kypc 00janaeT 3HaYUTENbHBIM BOCIUTATENbHBIM MOTEHLUAIOM,
KOTOpPBIN peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHPOBAHUIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydeOHOM
JEATEIIbHOCTH, TpeOyroneld MpOAOKUTEIbHON  KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOATEJIBHOCTH, AKKypPaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIN
pe3ynbTar.

B ocHoBe Mmeromuku oOydeHus anreOpe M HayajlaM MaTeMaTH4ecKOro
aHaJIK3a JIKUT JAEATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykrype yuebHOro kypca «Anredpa W Hayajla MaTeMaTH4YeCKOTro
aHaJIM3a» BBIIEJIECHBI CIEAYIOLIUE COAECPKATEIBHO-METOAUYECKUE TUHUM: «YHucna
U BBIYUCIICHU», «DyHKINU U Tpadukuy, «YpaBHEHUS U HEpaBeHCTBa», «Hauamna
MaTeMaTH4ecKoro aHanu3a», «MHoxkecTBa M Joruka». Bce OCHOBHBbIE



COJIEP)KATEIBHO-METOANYECKHE JIMHUM HW3YYalOTCs Ha TPOTSHKCHUH ABYX JIET
oOydeHHUs] Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBCHHO JOTIOJHSIS
JpyT Ipyra U MOCTEIICHHO HACHIIIAsACh HOBBIMH TEMaMH U pasneiamu. JlaHHBIHA
y49eOHBI KypC SBISETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAWHSET B cebe
collep)KaHNEe HECKOJIbKUX MATeMAaTWYeCKHX JUCIUIUINH, TaKuX Kak anredpa,
TPUTOHOMETPHSI, MaTEeMaTHYECKUA aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHUYeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBalOT Bc€ Oosee
ITUPOKAM MAaTEMAaTHYECKUM ammapaTroM, Y HUX MOCJIEeI0BAaTEIhbHO (HOpMUpPYETCS U
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MAaTEeMaTHYECKYyI0 MOJIENb pPEalbHON
CUTYaIlNH, IPUMEHATH 3HAHUS, TTOJIYICHHBIC TIPH U3YYCHUH YIEeOHOTO Kypca, IS
pElIeHUs] CaMOCTOSATEIBHO CPOPMYIUPOBAHHON MaTEeMaTHUECKOM 3a/lauu, a 3aTeM
WHTEPHPETUPOBATH CBOM OTBET.

CopepxxarenpHO-MeTOIMYEeCKast TUHUS «Hucna ¥ BBIUKCICHUS) 3aBEPIIACT
(dbopMHpOBaHNE HABBIKOB MCIOJB30BaHUS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oouiero
oOpa3oBaHus 0co0O€ BHUMaHue yaeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CEOsl MCIOJIb30BAHUE PA3IMYHBIX
dbopM 3amucy YHWCIa, YMEHWE JIeNaTh NPUKUAKY, BBIMOIHATH MPHUOIMIKEHHBIC
BEIYHCIICHHSI, OIICHWBATh YWCJIOBBIC BBIPAKEHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTaMU. 3HAKOMbIe OOYy4YalOImMMCS MHOXECTBA HATYPaIbHBIX, [EJIBIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJIHAIOTCS  MHOKECTBOM
KOMITJIEKCHBIX YHcel. B  KakIoM H3 O3THX MHOXECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHBIE €My CIenu(pUIeCKUe 3aJaud W ONepaluu: JeJCHHe Halemo,
OTIEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
paIMOHAIBHBIX U UPPAIMOHATIBHBIX YUCEN, apu(PMETHUECKUE OTIEPAINH, a TaKkKe
U3BJICUCHHUE KOPHS HATypallbHOM CTENEHM HAa MHOMXECTBE KOMIUIEKCHBIX YHCElL.
bnarogapsi mocienoBaTensHOMY PACHIMPEHUIO KpPyra HCIMOJIB3YEeMbIX YHCENl U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHUS I PEIICHUS Pa3IuYHBIX 3a/1a4
dbopmupyeTCcsi TIpeCcTaBlIeHUe O €AMHCTBE MaTEMAaTUKH KaK HaykKu U €€ poJikd B
MOCTPOCHUU MOJIENIEH PEaJIbHOTO MHpA, IIUPOKO HCIONB3YIOTCS 0000IICHUE |
KOHKpETHU3aIHSI.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEaIM3yeTCs Ha MPOTSHDKCHHH BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
paznene I[lporpaMmbl TPETyCMOTPEHO PpEIICHHWE COOTBETCTBYIOIIMX 3a1ad. B
pesynbrare OOydYarolIvecss OBJAJACBAIOT PA3IMYHBIMH  METOJAMH  PEIICHUS
palMOHANBHBIX, HPPANMOHAIBHBIX, TOKA3aTelbHbBIX, JIOTApUPMUUYCCKUX U
TPUTOHOMETPHYCCKUX YpPAaBHCHHMM, HEPABECHCTB M CHCTEM, a TakKXke 3ajad,
colepKalmx MmapaMeTpsl. llojlydeHHbIE YMEHHS IIMHPOKO HCIIOIB3YIOTCS TIPH
UCCIIeNOBaHNH (DYHKIMA C TIOMOIIBI0 MTPOU3BOAHON, TPHU PEIICHUH MPUKIIATHBIX



3a/lay ¥ 3a7la4 Ha HAXOXKJEHUE HAauOOJbIINX M HAUMEHBIIUX 3HAYCHUN (PYHKIUU.
JlanHasi comepxaTesbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBINIOJIHATH ~ pacdy€Thl MO  ¢opMysnaMm, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALUOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TAaKXKe BBIPAKECHUU,
COJIEpKaIINX CTENEeHU U JorapudMmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia  MPOUCXOJIWT  JajbHEWIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIIUICHUSI O0y4YaroIuXxcsa, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxaeHudd, pabOTBl ¢  CHUMBOJBHBIMH  (QopMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEN M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Anre0Opa
npeniaraeT d()QPEeKTUBHBIE WHCTPYMEHTBI JJsi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxarenpHo-Metoauueckas JHHHS «DyHKIMM u rpaduku» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 33Ja€T MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
NOKa3aTeIbHOM, JIOrapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUH, NX CBOICTB
U rpaduKoB, UCHIOIB30BaHUE (PYHKUMU 7S pEelIeHUs 3ajad U3 JpYruX y4eOHbIX
IPEIMETOB U PEATbHON MU3HU TECHO CBSI3AHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OoJibllIOE BHUMaHUE
ynensiercs: (popMHpOBaHUIO YMEHHUS BbIpakaTh (OpMyJamMH 3aBUCUMOCTU MEXIY
pa3sNTUYHBIMA BEJIMYMHAMU, MCCIIEIOBATh TOJyUYCHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
Y HaBBIKOB, IMO3BOJISIONIIMX BbIpAXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4yHOi (opme: aHaTUTHYECKOU, rpaduueckoid u cioBecHo. Ero u3yuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIICHHUS, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHas JuHus «Havama maTeMaTH4eCKOro aHaliu3a» I03BOJIAET
CYILIECTBEHHO PAaCIIUPUTh KPYTI KaK MaTeMaTHUYECKHX, TaK U MPUKIAJHBIX 3a/ad,
JOCTYMHBIX OOYyYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduky  CIOXKHBIX (YHKIMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTyp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpeHHsl TpoleccoB. JlaHHas coaepikarenbHas JHMHHUS OTKPBHIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell pealbHbIX CUTYyaluH,
MO3BOJISIET HAXOAWTh HAWJIydllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHMYECKHX, 3aJ1a4ax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTHY€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTro, (HOpPMaIbHO-JIOTHYECKOTO U
KPEAaTUBHOIO MBbIIUICHHS, (OPMUPOBAHUIO YMEHUM paclo3HaBaTh MPOSIBICHUS
3aKOHOB MaT€MaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydaroniecs: y3HalT O



BBIJIAIONINXCSI pe3yJibTaTaX, IOJYYEHHBIX B XOJ€ Pa3BUTHS MaTEMaTHKH Kak
HayKH, U 00 UX aBTOpax.

ConepxaTeapHO-MeToANYeCKas TMHUSA «MHOXKECTBA M JIOTHKA» BKJIIOYAET B
ceOs1 DIIEMEHTHI TEOPUU MHOXKECTB M MAaTeMAaTHYECKOW JIOTUKH. TeopeTHKO-
MHOKECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIIKOJIPHOM MaTEeMAaTHKHU
U TpejjararoT Haumbojiee YHUBEPCAIBHBIM S3BIK, OOBEIMHSIOIIMN BCE pa3Jeibl
MaTeMaTUKH W €€ TNPWIOKEHUM, OHU CBS3BIBAIOT pa3HbIe MaTEMaTHYECKHE
JTUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMECHHOW MAaTEMaTHUKH W HCIIOJIh30BaTh €TO Uil BBIPAKEHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MaTEMaTUKH KaK HayKH CleAyeT IpU3HaTh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJIOBAHHE ONPENETEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMHU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIIIICHHUS
0Oy4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHHUS HAa OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTHUYECKOTO MBIIICHHS.

B yuebHoM Kkypce «AnreOpa W Havalla MaTEMAaTHYECKOTO aHaIu3a
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHPOBAHUS, KOTOPHIE TPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyalluii, WCCIEAOBAHMS O3TUX MOJIENIeH C TOMOIIBIO afmapara airedopbl H
MaTeMaTHYECKOT0 aHajau3a, HWHTEPIpPETAIlud IOJYyYCeHHBIX Pe3yJIbTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa3eiioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I pelieHUs MPUKIaaHbIX 3amad. [Ipu
pPEIICHUM  pEAbHBIX  TPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe M  KOHKPETHU3UPOBATh  IMPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHU3yeTCs B MPOIIECCe U3yUEHHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTeMaTHYSCKOTO aHAIH3ay.

Ha wusydyenme yueOHOro Kypca «Airedpa MW Hadajia MaTeMaTHUYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJEPXAHUE OBYUYEHUA
10 KITACC

Yuciaa 1 BBIYUCTCHUSA

Pannonaneupie uncia. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, MPOLEHTHI,
OecKkOHEUHbIE Iepuoandeckue apodu. IlpumeHneHnue npoOell MU NPOUEHTOB IS
peleHns NPUKIaaHbIX 3a1a4 U3 Pa3JIMYHbIX OTPACiIey 3HAHUN U PEaIbHOM KU3HH.

JIeHCTBUTENbHBIE 4YMCIA. PanuoHaJIbHBIE M HPPALMOHAIBHBIE YHUCIA.
ApudpmeTnueckue  onepanuMM € JICWCTBUTEIBHBIMU  yHclIaMd.  Monyib
JNEHUCTBUTEILHOTO YUCHA U ero cBoicTBa. [IpubnkEHHbIE BHIYMCICHHMS, TIPABUIIA
OKPYTJIEHUs, IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIYMCICHHMN.

Crenenp ¢ wnenpiM mnokasareneM. buHoM Herootona. Hcnons3oBaHue
HOJXOAIIEH (POPMBI 3aIIMCH IEUCTBUTEIBHBIX YNCEN ISl PELLICHUS TPAKTUUYECKUX
3a]1a4 ¥ NPEJCTABICHUS JaHHBIX.

ApupmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €ro CBOICTBA.

Crenenp ¢ panuMOHAJbHBIM I[IOKAa3aTelleM M €€ CBOMCTBA, CTENEHb C
JEUCTBUTEIBHBIM IOKA3aTEIIEM.

Jlorapugm uucna. CpoiictBa sorapudpma. JlecaTnyHble U HaTypaibHbIE
Jaorapu(Msl.

CuHyC, KOCHMHYC, TAHI'€HC, KOTAHT€HC YHMCIOBOIO apryMeHTa. ApKCHHYC,
apKKOCUHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnaecTBa © TOXIECTBEHHbIE MNpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCUIIBHBIE ypaBHEHMS M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pelIeHrEe HEPAaBEHCTBA.

OcCHOBHBIE METO/IbI PEIICHUS LIETIBbIX U IPOOHO-PAIUOHATIBHBIX YPaBHEHUH U
HEPAaBEHCTB. MHOTO4YICHbl OT OJHOW MNEpEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOIOWwIeH ¢ ocratkoM. Teopema be3y. MHorowiessl ¢  UEJIbIMU
koapunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus UNCIOBBIX BBIPAKEHU, COACPKAIINX CTEIIEHU U KOPHHU.

HppauroHanbHble YpaBHEHUS. OcHOBHBIE METO/BI peuieHus
UPPALMOHATIBHBIX YPAaBHEHUIA.

[TokazarenbHble ypaBHEHUS. OCHOBHBIE METOMBI PELIEHUS MOKA3aTEIIbHBIX

YPaBHEHHUM.
[IpeoOpazoBaHue BbIpaXeHH, COAEpKALUX JTOTapu(MBbI.
Jlorapupmuueckue YpaBHECHHSL. OcHOBHBIE METO/BI peLIeHus
Jorapu(pMUUECKUX YpaBHEHHIA.
OcHOBHBIE TPUTOHOMETPHUUYECKUE (GopMyJIbIL. ITpeobpa3zoBanue

TPUTOHOMETPUUECKUX BbIpakKeHH. Pellienre TpuroHoMeTpuueckux ypaBHEeHU .



Pemienne cucreM JNMHEHWHBIX ypaBHEHHMM. MarTpuia CHUCTEMbl JIMHEWMHBIX
ypaBHEeHMI. OnpenenuTens MATpUlbl 2X2, €ro TeOMETPUYECKUN CMBICT U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS Il PEIICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIagHbIX 3ajlad C IOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lccrnenoBanume TMOCTPOEHHOM MOJENU C
MTOMOIIBIO MaTPHI] U OTIPEIETUTEIECH.

[TocTpoeHne MaTEeMAaTHYECKUX MOJIENEH PEaJbHOM CHUTyallMH C MOMOIIBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JacTeli HAayKu U peanbHOMN
KU3HH.

DOyHKUUM U TpaduKu

OyHKIUsA, crnocoObl 3anaHus (yHkiuu. B3aumHOo oOpaTHbie (YHKIHH.
Komno3zummss @yukuuii. I'papuk  (yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpapuKoB (QyHKIIHIA.

OO6nacth ornpezAesieHuss 1 MHOKECTBO 3HaueHui ¢yHkuuu. Hynu dyHkuuu.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepuonnyeckue
bynkuuu. IIpoMexyTku MOHOTOHHOCTH (PYHKIIMU. MaKCUMyMbl U MUHHUMYMBI
dbyukiuu. Hanbonbinee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TPOMEKYTKE.

Jlunelinas, kBajpaTU4Hasi U JIPOOHO-JIMHEWHAs (PYHKUIUH. DJIEMEHTApHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

Crenennast GyHKIUS C HATYPAJIBHBIM U I1€JIbIM TTOKa3aTeneM. E€ cBolicTBa u
rpaduk. CBoiicTBa M rpauk KOpHS N-OM CTENEHM Kak (YHKUUHU OOpaTHOU
CTENIEHU C HATYpaJbHBIM [MOKA3aTEJIEM.

[lokazaTenbHass u jorapudmuyeckas (yHKIHMH, UX CBOMCTBA M TpauKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 pelIeHUs YpaBHEHUH.

TpuroHomerpruyeckass OKpPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCHUMOCTH B pealbHBIX MpoIeccax MU SBJICHUSIX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCcKOro aHajan3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHMs IOCJIEIOBaTENLHOCTEH. MeTon
MaTeMaTU4YECKON UHIYKIWU. MoOHOTOHHBIE u OTrpaHUYECHHbBIC
nocyenoBaTeabHOCTH. McTOpHsl BOSHMKHOBEHUSI MAaTEMAaTHYECKOTO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMmeTpruueckas nporpeccun. beckoneuno yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpUYeCcKOon
IIPOIrPECCUHU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Uucno €. Popmyiia CI0KHBIX
npoleHToB. Mcnonb3oBaHWE TMPOTPEeccUr JUIsl  PELIeHUs pealbHBbIX —3a/ay
IPUKJIAJHOIO XapakKTepa.



HenpepoiBable (yHkMuM U ux cBoiicTBa. Touku pa3pbiBa. ACHUMOTOTHI
rpadukoB ¢yHkuuid. CBoicTBa (GYHKIMNA HENpPEepHIBHBIX Ha OTpe3ke. MeToj
WHTEPBAJIOB JUIsl PELICHHS HEPaBEHCTB. l[IprMeHEHHe CBOWCTB HEMPEPHIBHBIX
byHKIUI 1715 perieHus 3a1a4.

[lepBas u BTOpas mpousBoaHble GyHKIMU. Onpenenenrue, TeoMeTpUIECKUi
U (U3MYECKUH CMBICI MPOM3BOJHOW. YpaBHEHHE KacaTellbHOW K rpaduky
byHKIUH.

[IpousBogubie  smemeHTapHbIX  QyHknuil.  [lpomsBogHas ~ cymMbl,
MPOM3BENICHUS, YaCTHOTO U KOMIO3UIINH (PYHKIIUH.

MHoKecTBa M JIOTMKA

MHOXeCTBO, Olepaly HaJ MHOXKECTBAMU M UX CBOWCTBa. JlMarpaMmsl
Olinepa—Benna. IIpumeHeHHME TEOPETHKO-MHOKECTBEHHOIO — ammapara Ui
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMICHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MAaTEMaTUYECKOTO0 OOBEKTA, CIE/ICTBUE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIEC YPABHEHUS.

11 KJIACC

Ymncsia v BbIYMCJIEHUS

Hatypanbhbie u uensie yucna. [lpumenenre npu3sHakoB JEITUMOCTH IIE€JIbIX
yycen, HauOombIuid oOmui aenutens (mamee — HOJl) m HamMmeHbinee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uis pemeHus
3a/1a4 B LIEJIbIX YHUCIIAX.

Kommnekcuble uncna. AnreOpanyeckas U TpPUTOHOMETpHUUYECKas (POpPMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApupMeTHYECKHe Oomnepanuu ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENT Ha KOOPJAMHATHOW TUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IJIs PEIICHHS (PU3NUECKUX U TEOMETPUUIECKUX 3a71a4.

YpaBHeHUS U HEPABEHCTBA

CucrteMa W COBOKYITHOCTH YpaBHEHUW M HEpPaBEHCTB. PaBHOCHIIbHBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBUSI. PaBHOCHIIbHBIE HEPABEHCTRBA.

OTO6op KOpHEW  TPUTOHOMETPUYECKUX  ypaBHEHUH C  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHrne TpUroHoMeTpUIeCKUX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHUS TOKAa3aTeNbHBIX U JIOTapU(YMHUUECKUX
HEPaBEHCTB.

OCHOBHbBIE METO/IbI PEIICHUSI UPPAIIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHUS] CHUCTEM M COBOKYIMHOCTEH pallMOHAIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHbIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.



IIpuMeHeHne  ypaBHEHUH, CHCTEM M  HEPaBEHCTB K  PELICHUIO
MaTEeMaTHUYECKUX 3aJad M 3aJad U3 pazIu4HbIX O0JacTedl HAyKu M peajJbHOU
YKWU3HM, HHTEPIPETALMS [IOJTYyYEHHBIX PE3YIbTATOB.

DYyHKIUN U TPAPUKHU

I'paduk xommosummu ¢yHkiui. ['eomeTpuyeckue o0pas3bl ypaBHEHUN H
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

Tpuronomerpudeckue QyHKIMH, UX CBOMCTBA U TPAPUKH.

['padmyeckue MeTonbl pellieHUs ypaBHEHHH W HepaBeHCTB. ['paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (YHKIHWA IS HMCCIEIOBAHUS TIPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTruX y4eOHBIX
IIPEAMETOB U PEATBHOU KU3HMU.

Hayaja MaTeMaTH4eCKOro aHAJIM3a

[IpuMeHeHre NpOU3BOIHON K UCCIEAOBAaHUIO (PYHKUIMKA HA MOHOTOHHOCTh H
KcTpeMyMbl.  HaxokneHue  HamOoNbLIEro M HAUMEHbBLIEro  3HauY€HUM
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

IIpuMeHeHre NpPOW3BOMHOM JUIA HAXOXKJACHUS HAWIY4ylIero pEIICHUs B
NPUKIIAHBIX 3aJa4dax, Uil ONpPEACIICHUS CKOPOCTH M YCKOPEHHWs Mpolecca,
3a1aHHOTO (hOpMYJION Ui rpaduKoOM.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TepBOOOpa3HbIX. llepBooOpasHbIe
arieMeHTapHbIX pyHkuui. [lpaBuna HaxoxaeHUS TEpBOOOPa3HBIX.

WNurerpan. ['eomeTpuueckunii CMBICII MHTErpaa. Brruncnenune
onpenenéHHoro uaTerpana no Gopmyne Hetotona-Jleionua.

[IpumeHeHnne uHTErpasia JJjs HAXOXKIEHUS IUIOIIAJeH IJIOCKUX (uUryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsr pemenuit auddepeHManbHbIX ypaBHEHU. MaTtemaTudeckoe
MOJICIMPOBAHUE PEATbHBIX IMPOLIECCOB C NOMOLIBIO Au(depeHIruaIbHbIX
YPaBHEHUM.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHNA YYEBHOI'O KYPCA
«AJI'EBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIN YPOBEHbB) HA YPOBHE CPEJIHEI'O OBILIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:knaHCcKOro BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3ULIUUA 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOI'O UYJIEHA POCCHICKOTO  00IlecTBa, MpPEACTaBIECHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIeAyp TPaKIAHCKOrO oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBHM C HX
GyHKUIUSIMHY ¥ HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCUUCKON TPa)KJaHCKOW UJIEHTUYHOCTH, YBAXKEHUS K
MPOLIJIOMY M HACTOSAIIEMY POCCHUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JPYTUX HayKax, TEXHOJIOTHSX, cdepax
YKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHMWE AYXOBHBIX LIEHHOCTEH POCCUICKOTO Hapoa, C(hOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEAECHUS, CBSI3aHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHIKEHUN HAYKHM W JESITEIBHOCTBIO YYEHOrO, OCO3HAHME
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYLIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOUIEHWE K MHpPY, BKIIIOYAS 3CTETUKY MaTEMAaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHUN, BOCIPUUMUYHNBOCTh
K MaTEMaTUYE€CKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTh YMEHHUS NPUMEHATh MaTeMaTHYECKHE 3HAHUSA B
MHTEepecax 3710pOBOTo U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILEHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATUAX CIIOPTUBHO-03/J0POBUTEIBHOM E€ATETbHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMS

TOTOBHOCTh K TpPYyAY, OCO3HaHHE LEHHOCTU TPYAOIIOOUs, HHTEpec K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBbIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTUYeCcKoMy  OOpa3oBaHUI0O U
caMOOOpa30BaHUI0 Ha TIPOTSHKEHHWU BCEH JKU3HHM, TOTOBHOCTh K aAKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYCCKON HaMpPaBJICHHOCTH;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh JKOJIOTHMUECKOW KYJIbTYPhl, TOHWUMAHUE BIMSHHUSI
COITMATIbHO-IKOHOMUYECKUX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3a7ad B 00JacTu
OKpYXaIomel Ccpefpl, IUIAaHWPOBAaHUE IIOCTYNKOB W OIEHKH WX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTUYECKOW HayKdh Kak c(]epbl 4eloBEeUeCKOW IesATeNbHOCTH, 3TamoB €&
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIIM3AIMM, OBJAJCHUE S3BIKOM
MaTeMaTUKH U MaTeMaTUYeCKOM KyJIbTYpOH Kak CpEJACTBOM IO3HAHUS MHUPA,
TOTOBHOCTh OCYILIECTBIIATh MPOEKTHYIO U HCCIEIOBATEIbCKYIO JI€ATEbHOCTh
WHUBUTyaJIbHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHSA

ba3oBble Jilornyeckue JeiicTBUA:

BBISIBJISITh M XAaPAKTEPU30BATh CYUICCTBEHHBIC MPU3HAKK MATEMaTHYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OnpeieSICHUs MOHSITUHN, YCTaHABIMBATh CYILIECTBEHHBIN MPU3HAK KiacCUu(pUKaIuy,
OCHOBAHUS JiJIs1 000OIIESHHS M CPAaBHEHUSI, KpUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (QOpMYIUpOBaTH W  MpeoOpa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEIbHBIC U OTPHUIATEIbHbIC, CAMHUIHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BEISIBJISATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3HU u
npoTuBOpeursi B ¢akTax, JaHHBIX, HAOMIOJACHUSX W YTBEPKICHUSIX, MpeaiaraTh
KPUTEPUU JJI BBIABICHUS 3aKOHOMEPHOCTENW U TPOTUBOPEUHIL;

JeJIaTh BBIBOJIBI C HCIOJIB30BAHUEM 33aKOHOB JIOTMKH, AEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIIOUCHUH 110 aHAJIOTUH;

MPOBOJUTH CaMOCTOSITCIILHO JI0Ka3aTeIbCTBa MaTeMaTHYECKUX
yTBEpXKIeHUM (TIpsIMbIe W OT TPOTUBHOTO), BBICTpAMBATh AapTryMEHTAIHIO,
MIPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U
BBIBOJIBI;



BBIOMpAaTh CHOCO0 pelIeHus y4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BapUaHTOB  pEUICHMs, BbIOMpaTh  HaumOojee MOAXOMAUMH ¢  Yy4EToM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebckme 1eiicTBUS:

HCIIOJIB30BaTh BOIPOCHl KaK HCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHWUS,
(GopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpEYHE,  MpolieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MTO3ULIUI0, MHEHHE;

IIPOBOJIUTH CAMOCTOSITENIBHO CIJIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHNE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTaMHU, SIBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENIbHO (POPMYJIUPOBATh 00OOIIEHUS U BBIBOJBI 1O Pe3yJbTaTam
NPOBENEHHOTO  HAOJIOEHUS, UCCIEIOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOTrHO3UPOBAaTh BO3MOXHOE PpAa3BUTHE IMIpoOLEcCa, a TAKXKE BBIIBUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanmueii:

BBISIBJIATH JI€PUIMTHI HHPOpPMALMHU, JaHHBIX, HEOOXOIUMBIX JJI OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 HCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIM3UPOBATH,
CUCTEMaTHU3UpOBaTh M HMHTEPIPETUPOBATh MH(MOPMALMIO PA3IUYHBIX BUIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYpPUpPOBaTh MH(GOPMAILIMIO, MPEACTABIATh €€ B pa3iu4HbIX (opmax,
WLTIOCTPUPOBATH TpadUueCcKH;

OLICHUBATh HaAEKHOCTD uHbOopMauu 1o CaMOCTOSATEJIEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHMBeEpPCAJIbHbIE y4eOHbIE JeHCTBUSA

Oo0menne:

BOCIPUHUMATh U (POPMYIUPOBATH CYX ACHUSI B COOTBETCTBUU C YCIOBHUIMHU
U LEIIMH OOILIEHUS, SICHO, TOYHO, IPAMOTHO BBIPAXXaTh CBOIO TOUKY 3pEHHUS B
YCTHBIX W IMHACBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS I0 XOJy PEIICHHS 3a]ayH,
KOMMEHTHUPOBATh MOJYYCHHBIN Pe3yJIbTaT;

B X0l 00OCY>KJEHUs 3a7aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOU TEMBbl,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pELIEHUs], COIMOCTABIATh CBOM CYXIEHUS C CYXICHUAMH JPYIUX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3WLHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;



NPEICTaBIATh PE3yJbTAThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIeIOBAHNUA,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS € YYETOM 3a/1ay
MPE3EHTAllUU U OCOOEHHOCTEHN ayTUTOPHUHU.

PeryasiTuBHbIE YHHBepPcaJbHbIe YueOHbIE 1elCTBUSA

Camoopranusanms:

COCTaBJISITh IUIaH, AJITOPUTM PEIICHUS 3aJ1aui, BEIOMPATh CIIOCO0 pelieHus ¢
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ y4éTOM HOBOM MH(OpPMAITUH.

CaMOKOHTPOJIb, SJMOUMOHAIbHBII HHTEJJIEKT:

BIIQZICTh HaBBIKAMHU  [IO3HABATEIIBHOW  pe(IeKCMM Kak  OCO3HaHUS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CaMOINPOBEPKHU, CAMOKOHTPOJS Mpollecca W pe3ysbTaTa pelieHus
MaTeMaTUYECKOM 3a4a4u;

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PEIICHUH 3a7a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yJbTaTa eI U YCIOBUSM, OOBACHSTH
MIPUYHUHBI TOCTHKCHUS WIIH HEJAOCTKEHUS PE3yJIbTaTOB JACATEIHPHOCTH, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJILHOCTD:

MOHUMATh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U WHIANBUIYabHON
paboThl MpU peHieHUd YYEOHBIX 3a7ady, MNPUHUMATH I€Jb COBMECTHOM
JIeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOoThl, pacrpeneisiTh
BUJIbI pabOT, JOrOBapUBaThCs, OOCYX JaTh TMPOIECC M pe3yJdbTaT padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPYMIOBHIX Gopmax padoThl (0OCykaeHusi, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMH UIEHAMHU KOMAaHIbI, OIICHHBATh
KaueCTBO CBOET0 BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICUCTBUSI.

NPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kijacce oOydaromuiicsi TMOJYYUT CIETYIOLINE
NpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM paboueld MporpaMMmbl Y4eOHOTO
Kypca «Anredpa U Hauaja MaTeMaTHYECKOTO aHATH3ay:

Yucia v BBIYUCTICHUSA:

CBOOOJIHO OTEpPUPOBATh MOHSATUSMU: PAMOHATHHOE YHCIO, OECKOHEUHas
nepuoMyeckas JIpoOb, TMPOLEHTHI, HPPALMOHATBLHOE YHCIO, MHOXECTBA
PalMOHANIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTENBHOTO YUCIIA;



OPUMEHSATh APOOM W TPOLIEHTHI MJisi PEIIeHUs] TMPUKIATHBIX 3a1ad W3
PA3JIMYHBIX OTPACIICN 3HAHUM U PEATIbHOU KU3HU;

OPUMEHSTh NMPUOIMKEHHBIE BBIYMCIICHUS, MIPaBUJIa OKPYTJICHUS, IPUKUIIKY
Y OLIEHKY PE3yJIbTaTa BbIYNCIICHNN;

CBOOOZHO OMEpUpOBaTh MOHSATHEM: CTENEHb C IEJNbIM IOKa3aTeleM,
UCIOJIb30BaTh MOAXOASANIYIO0 (hOPMY 3aIMCU IEUCTBUTEIIbHBIX YHCEIT JIJISl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

CBOOOIHO ONEpPUPOBATH MOHATHEM: apU(PMETHUECKII KOpEHb HATypaJbHOMN
CTEIICHH;

cBOOO/IHO OMIEPUPOBATH MOHATHUEM: CTETICHD C PAllMOHABHBIM ITOKa3aTeNeM;

CBOOOZIHO OMNEpUPOBaTh NOHATUAMU: JIOTapUPM UHKCIa, JECATUYHBIE U
HaTypaJbHBIC JIOTApUDMBIL;

CBOOOJHO OIEPUPOBATH MOHATHUAMH: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC
YUCIJIOBOTO apryMEHTAa;

OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCHUHYC U apPKTAaHI'C€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATh MOHATUSMU: TOXKAECTBO, YPABHEHHUE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHHUSI-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHSTh Pa3UYHbIE METOJbl PEIIEHUS palMOHAIBHBIX U JPOOHO-
pallMOHANIbHBIX YpPaBHEHWI, MPUMEHSITh METOJ HWHTEPBAJIIOB IS PEHICHUs
HEPABEHCTB;

CBOOOJHO OINEpUPOBaTh MOHATHUSAMHU: MHOTOYJIEH OT OJHOM MEpPEeMEHHOM,
MHOTOWIEH € UeNbIMH KO3(PUIMEHTaMU, KOPHM MHOIOWIEHa, MPUMEHAThH
JIeJIEHME MHOTOYJIEHAa HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUISL pELLICHUS 3aa4;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA JIMHEHHBIX YpaBHEHUU,
MAaTpUIla, ONPEAECIUTENIb MaTpUlbl 2 X 2 W €ro TreOMETPUYECKUU CMBICI,
WCIIOJIB30BaTh CBOMCTBA ONpENENHTeNss 2 X 2 Juid BBIYMCICHHMS €ro 3Ha4yeHus,
IIPUMEHATh ONPEACIUTENIN JJIsI PELICHHUS CHUCTEMBI JIMHEHMHBIX YpaBHEHUU,
MO/JICJIMPOBATh PEAJIbHBIE CUTYAllUH C OMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHEHUN,
UCCIIE0BATh IOCTPOEHHBIE MOJEIHM C IOMOILIBIO MaTpULl U ONPEACIIMUTENEH,
WHTEPIIPETUPOBATH MOJTYyUYECHHBIN pe3yJIbTaT;

WCIIOJIh30BaTh CBOWCTBAa JICHCTBUUA C KOPHSAMHU JUIA TpeoOpa3oBaHUs
BBIPAKCHU,

BBINIOJIHATH MTPE0Opa30BaHUs YUCIOBBIX BBIPAKEHUH, COAEpKAIIUX CTENEHU
C pallMOHAIBHBIM MIOKA3aTEIEM;

UCII0JIb30BaTh CBOICTBA jorapu(pmMoB TUISt npeoOpa3oBaHus
Jorapu(MUYECKUX BBIPAKCHHUI,



CBOOOJHO ONEPUPOBATH MOHATUSMU: UpPpallMOHANIbHBIE, MOKa3aTeIbHbIE U
JorapuMUYECKHe YpaBHEHHUS, HAXOIUTh UX PEIICHUS C TOMOIILI0 PABHOCUIIbHBIX
NepPeX00B WM OCYLIECTBIISS MPOBEPKY KOPHEH;

NPUMEHSTD OCHOBHBIE TPUTOHOMETPUUYECKUE bopmyIbl VIS
npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUH;

CBOOOJTHO ONEPUPOBATH MOHATHUEM: TPUTOHOMETPUUYECKOE YpaBHEHHE,
OPUMEHATh  HeoOxoaumble  (HOPMYJIBI  JIJII  PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUII;

MOJEIIUPOBATh pPEANbHBIE CUTyallUM Ha A3bIKE€ aireOpbl, COCTAaBIATh
BBIDAKECHHSI, YpPAaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM amapara ajreophl.

DOyHKUUM U Tpaduku:

CBOOOJHO ONEPUPOBATH MOHATUAMHU: (DYHKIIMS, CIOCOOBI 3a/1aHus (QYyHKLIUH,
B3aMMHO O0OpaTHble (QYHKIUH, KOMMIO3ULMUSA (QYHKUMA, Tpaduk Q(yHKLIUH,
BBITNOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKoB PyHKINH;

CBOOO/IHO ONEpPUPOBATH MOHATHUAMU: 00JACTh OINpPENETICHUS U MHOKECTBO
3HaYeHUHN PYHKUNU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOMHO ONEpUPOBATh TOHATUSAMU: UETHBIE M HEYETHbIE (DyHKIHUH,
nepuoanydeckre (QyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, MAaKCUMyMBbI U
MUHUMYMBI (DYHKIIMH, HauOoJblliee M HauUMEHbIee 3HaYeHHe (QYHKIUH Ha
IPOMEXKYTKE;

CcBOOOHO OMEPUPOBAThH MOHATUSAMU: CTENEHHAs (QYHKIUS C HATYPaTbHBIM U
HENBIM TOoKa3zareiaeM, rpapuK CTENeHHOW (YHKIUH C HATypaldbHBIM U ILEIBIM
nokasaresieM, rpauk KOpHsS N-Oi CTENeHH Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I1OKa3aTeleM;

ONEepUPOBaTh MOHATUSMM: JIMHEHHAs, KBaJgpaTuyHas U APOOHO-IMHEWHas
(yHKUHH, BBITIOJIHATD 3JIEMEHTAPHOE UCCIIEA0OBAHUE U MMOCTPOECHUE UX TPaUKOB;

CBOOOJIHO OIEpPUPOBATH MOHATHUAMM: MOKa3aTejabHas W Jorapupmuyeckas
GbyHKIUHA, UX CBOWCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA JJIs PEIICHUS
YPaBHEHUH;

CBOOOZIHO ONEpUPOBATH MOHATUSMHU: TPUTOHOMETPUUYECKAs OKPYKHOCTb,
OTpeJeieHre TPUTOHOMETPUYECKUX (PYHKIIUN YMCIOBOTO apryMEHTa;

UCIIOB30BaTh Tpaduku (QYyHKUMA I8 HCCIEIOBAHHUS TIPOIIECCOB U
3aBHCHUMOCTEH NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEX]y BETUUMHAMU;

Hauvana maremaTH4eckoro anajiusa:

CBOOOJHO ONEPUPOBATH MOHATUSAMM: apuMeTHuecKass U reoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpUUecKasi mporpeccus, TMHEHHbIA U



E)KCI'[OHCHLII/IaJILHBIﬁ POCT, q)OpMYJ'Ia CJIOXXHBIX IMPOLCHTOB, UMECTb IIPCACTABIICHHUC
O KOHCTAHTC,
HCIIOJIB30BATh IIPOIrpCCCHH JId PCHICHHA PCaJIbHBIX 3a4d4 IIPUKIIAIAHOIO

Xapakrepa;
CBOOOJTHO ~ OIEPHPOBATH TOHSATHSIMH: TOCIECIOBATEIBHOCTh, CIIOCOOBI
3ajaHus MOCIIEI0BATEIHbHOCTEH, MOHOTOHHBIC " OTpaHUYCHHBIC

MOCJIEA0BATEIBHOCTH, TOHUMATh OCHOBBI 3aPOJKJICHHSI MAaTEMATHYECKOrO aHAJIN3a
KaK aHaJin3a 0ECKOHEYHO MaJIbIX;

CBOOOJHO OIEpPUPOBATh TOHATHSIMHU: HEMPEPHIBHBIC (DYHKIIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI rpaduka GyHKINM;

CBOOOJTHO OMEpUPOBaATh TMOHSATHEM: (PYHKIMS, HEMpEpbIBHAs Ha OTPE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOOJHO OMNEpUPOBATH TMOHATUSIMU: TIEpBas M BTOpas MPOU3BOJHBIC
(GbyHKUIMH, KacaTellbHas K rpaduKy (QpyHKIUY;

BBIYUCIISATH MMPOU3BOJHBIE CYMMBbI, IPOU3BEAEHHUS, YACTHOTO U KOMITO3HUIIUU
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh T€OMETPUYECKUN U (U3MUECKUI CMBICT MPOU3BOIHOMN s
pemeHus 3aaad.

MHosKecTBa M JIOTMKA:

CBOOOJHO  OMEpUpOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpalud  Hajl
MHOECTBaMU;

WCIIOJB30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar JJis  ONHCaHUus
peanbHbIX TPOILIECCOB W SBJICHUMN, MPHU pEHICHUU 3a7ad U3 JPYyruxX Y4EOHBIX
MIPEMETOB;

CBOOOJTHO OIEPUPOBATH TOHITHSAMU: OMpEIEICHUE, TEOpeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YpaBHEHUS U HEPABEHCTBA.

K xonmy obOyuenuss B 11 kiacce oOydYaromuiicsi MOMYYUT CIEAYIOLINE
MpPEIMETHBIE PE3yJIbTaThl TIO0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYeCKOTO aHaTU3ay:

Yuciia v BBIYUCTICHUSA:

CBOOOJHO OMEPUPOBATH MOHATUSMHU: HATYypallbHOE M LEJI0€ YHUCIO,
MHO’KECTBA HATypaJbHBIX U IEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKU JEITUMOCTU
uenbix yucen, HOJl u HOK HaTypanbHbIX 4Kcen JJIsl pelieHus 3aay, IPUMEHS Th
anroput™m EBkinna;

CBOOOJITHO OIEpUPOBATh TMOHATHEM OCTaTKa MO MOJYJIO, 3aIlKChIBATh
HaTypaJbHBIC YHCJIa B PA3JIMYHBIX MTO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: KOMIUIEKCHOE YHCIO W MHOKECTBO
KOMIUIEKCHBIX YHCEJ, MPEACTABIATh KOMIUIEKCHBIE 4YMCIIa B aireOpanyeckou u



TPUTOHOMETPUUECKOU (OpMe, BBIMOIHATH apUPMETHUECKUE ONepali ¢ HUIMHU U
U300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CcBOOOZHO ONEpUPOBATh MOHATHUSIMU: UpPpAIMOHATbHBIC, MOKa3aTeJIbHbIC U
Jorapu(MHUUECKUe HEpPaBEHCTBA, HAXOAUTh MX PEIIEHUS C  TOMOIIBIO
PaBHOCHWJIBHBIX MTEPEXOJIOB;

OCYUIIECTBJISATh OTOOpP KOpHEH TMpU pPEIIEHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOZHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPHUUECKOE HEPaBEHCTBO,
OPUMEHATH HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/IHO ONEPUPOBATH MOHITUSIMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOIUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
JorapuMUYECKUX YPAaBHEHHUI U HEPABEHCTB;

peuiarb paloOHaJIbHbIE, UppalOHAIBHBIE, II0Ka3aTEeIIbHEIE,
jgorapupMuyeckue U TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
CoZieprKalle MOYJIM U TapaMeTphl;

MPUMEHSATH rpaPUUECKue METOABI JIsl PEIICHUS YPaBHEHUI U HEPABEHCTB, a
TAKXK€ 3a/71a4 C [MapameTpaMu;

MOJICIMPOBaTh pealbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTaBIATH
BBIPDAKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHUIO 3a/1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT.

DYyHKIUMU U TPAPUKH:

CTPOUTH TpapUKU KOMIMO3ULMU (QYHKIUH C HOMOUIBIO 3JIEMEHTapHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU JABYX ()YHKIIMIA;

CTPOUTh TIeOMETpUYECKHe 00pa3bl YypaBHEHMH M  HEPABEHCTB HA
KOOPJAWHATHOM TIOCKOCTH;

CBOOOZIHO OMNEpUPOBaTh MOHATUSAMHU: TpadUKU TPUTOHOMETPUUYECKUX
(yHKmii;

OpUMEHATh (YHKUMMA JUIsl MOJEIMPOBAHMS M HCCIEHOBAHUS pPEaJIbHbBIX
ITPOLIECCOB.

Havana MaTeMaTH4eCKOr0 aHAIM3A:

UCIIONIb30BaTh  MPOM3BOAHYIO s MCCIAEAOBaHUSA  (YHKIMM  Ha
MOHOTOHHOCTb ¥ DKCTPEMYMBI;

HAXOJUTh HauOOJIbIIEE U HAMMEHbIIEE 3HaUeHUs1 (DYHKIIMKM HETIPEPHIBHOW Ha
OTpE3KE;



UCIIOJIb30BaTh NPOU3BOJIHYIO [JJIs HAaXOXKIACHUS HAWJIy4YIlEero PpEIICHUS B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUMAJIbHO-3KOHOMHYECKHX, 3aJadax, M
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHs TIpoliecca, 3alaHHoro (Gopmynol wiu
rpaduxom;

CBOOOZHO OMEpUPOBATh TMOHATHUSAMHU: TEPBOOOpa3HasA, OMPEACIEHHBIHI
UHTErpall, HaXOAWTh IEPBOOOpA3HbIC AJIEMEHTAPHBIX (PYHKIUNA U BBIUUCIATH
uHTterpai no popmyie Herotona-Jleitonuna;

HAXOIUTh IJIOIIAAN IIOCKUX GUTYP U 0OBEMBI TE ¢ TOMOIIBIO HHTETpasa;

MMETh TPEICTABICHUE O MATEMATHYECKOM MOJCIMPOBAHUM HA IPUMEpE
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

peuaTh NPUKIAIHBIE 3a/a4d, B TOM YHUCIE COLUAIBHO-3KOHOMUYECKOIO U
($u3NYECKOT0 XapaKkTepa, CpeICTBAMU MAaTEMAaTUYECKOTO aHaIU3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapueie  Ipaxkruueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOK€eCTBO IEHCTBUTENBHBIX YUCEIL.
1 Muorowiensl. PanimoHanbHble ypaBHEHHS U 24 1
HepaBeHCTBA. CUCTEMBbI IMHEHHBIX YPABHEHUM.
) Oyukuuu U rpadpuku. CreneHHas QyHKIMS C 12 |
LIEJIBIM [10Ka3aTeJIeM.
3 Apudmerrndeckuii KOpeHb N-0 CTEIICHHU. 15 |
WppaumnonanbHble ypaBHEHHUS.
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 |
ypaBHEHUS.
5 Jlorapudpmuueckas pyHKIUS. 18 |
Jlorapudmuueckue ypaBHEHUS.
6 TpuronomeTpuueckue BIpaXEHUS U ” |
YpaBHEHUS.
[TocnenoBaTeIbHOCTH U MTPOTPECCHM. 10 1
HenpepsiBabie Gpynkiuu. [Ipoussoanasi. 20 1
9 [ToBTOpenme, 0600IIEHNE, CHCTEMATH3 AT 5 )
3HaHUM.
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
n/n NPOrpamMmbl Bcero Konrpoapueie  Ipakruieckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenr
1 HccnenoBanue GyHKIMMA ¢ TOMOIIBIO 2 |
MIPOU3BOTHOM.
2 [TepBooOpasHas 1 HHTETpaI. 12 1
3 I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 14 |
TpuronomeTpuuecke HEpPaBEHCTBRA.
4 UppatnmonansHble, MOKa3aTENbHBIE U 24 |
norapuMuUecKre HepaBeHCTBA.
5 KowmmiekcHbie uncna. 10 1
HarypaneHslie u nensie yucna. 10 1
Cucremsl palMOHAIbHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeJIbHbIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUM.
8 3ajauu ¢ mapameTpamH. 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 )
3HaHUM.
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoimuecTBo yacos DJIEKTPOHHbBIE
Ne uudposbie
/i Tema ypoka Beero Konrpoabnbie IIpakTuyeckue 0fpazoBaTELHEIE
padoThI padoThI pecypenI
| MHox€ecTBO, ONepaluy HajJl MHOKECTBAMHU U UX |
CBOIICTBA.
2 Huarpammsl Ditniepa-BenHa. 1
3 [IpumeHeHne TeopeTUKO-MHOKECTBEHHOTO |
anmnapara JJisl peleHus 3a/1a4.
PanmonanbHble yncna. OOBIKHOBEHHBIE U
4 JIECATUYHBIC IPOOU, TPOLIEHTHI, OECKOHEUYHbIE 1
NepUOANYECKUE APOOH.
PanmonanbHble yrcna. OOBIKHOBEHHBIE U
5 JeCATUYHbIE JPOoOU, MPOLIEHTHI, 0ECKOHEUHbIE 1
HNEepUOIUIECcKUe IpOOH.
6 [Ipumenenue nqpobeii 1 NPOLEHTOB ISl peIIeHUs |
IIPUKJIAIHBIX 3a7a4.
7 [Ipumenenne nqpobeii ¥ NPOLEHTOB ISl peIlIeHUs |
MPUKIIAIHBIX 3a/a4.
3 [elictBuTenbHble yncia. PanmonansHbie U |
VppaLOHAJIbHBIE YHCIIA.
9 ApudmeTnueckue onepauu c |
JNENCTBUTENBHBIMY YU CIIAMHU.
10 Mopynpe JeNCTBUTEIBHOTO YHCIIA U €r0 1
CBOIiCTBA.
11 [TpuGnuxEHHbBIE BHIYMCICHUS, IPaBHIIA 1




OKPYTJICHUS, IPUKUIKA U OIICHKA PE3yIbTaTa
BBIYHUCIIEHHUM.

OCHOBHBIE METOJIbI PEIICHHUSI IIEJIBIX U IPOOHO-

12 palOHaIbHBIX YPABHEHUN U HEPABEHCTB.

13 OCHOBHBIE METO/IbI PEIICHUS LIENBIX U IPOOHO-
palMOHAIBHBIX YPABHECHUHN U HEPABEHCTB.

14 OCHOBHBIE METO/IbI PEeLIEHUs LIENbIX U IPOOHO-
palMOHAIbHBIX YPABHEHUI U HEPABEHCTB.
MHorousneHns! 0T OHOHN epeMeHHOu. JleneHue

15 MHOTI'OYJIEHA HA MHOTOYJIEH C OCTATKOM.
Teopema besy.

16 MHOTOo4JIEHBI C HEIBIMHI KO3 UITHCHTAMH.
Teopema Buera.

17 Pewienne cucreM TUHENHBIX YpaBHEHUM.

18 Peienne cucreM TUHENHBIX YpaBHEHUM.
Marpura cucTeMbl JINHEWHBIX YPAaBHEHHM.

19 Onpenenurens MaTpulbl 2X2, ero
T€OMETPUUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS.

Omnpenenurens MaTpuLpl 2x2, ero

20 T€OMETPUYECKHUI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS.

71 [IpuMeHeHue onpenenuTens 1 peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUM.

2 Pemenne npukiiagHbIX 3a/1a4 ¢ HOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHHM.

3 Pemenne npukiiagHpIX 3a/1a4 ¢ TOMOIIBIO

CHCTEMBI JINHEHHBIX YPABHEHUN.




KoHntpoinbHas padota: "PanronanbHbie

24 ypaBHEHU U HepaBeHCTBA. CHCTEMBbl TMHENHBIX
ypaBHEHUI".

)5 OyHK1Ms, criocoObl 3ananus GyHkuu. Bzanmuo
obpatubie pyHKIMU. KoMIo3umus ¢yHKIIHA.

26 I'paduk dpynkuuu. DnemeHTapHbIe
npeoOpa3oBaHus rpaukoB GyHKIUH.
OO6nacth ornpeesieHnsl 1 MHOYKECTBO 3HAUCHUM

27 ¢ynkunu. Hymu yskmuu. [IpomexxyTku 3HaK
IIOCTOSIHCTBA.
Yérupie u HeuéTHbIe pyHkuuu. [lepuoanueckue

28 bynkun. [I[poMeKyTK MOHOTOHHOCTHU
byHKIHN.
MakcuMyMbl 1 MUHUMYMBI (DYHKITUH.

29 Haubosnbiiee n HanMeHblee 3HaYeHUE HYHKIUN
Ha MPOMEKYTKE.

30 JluneitHasi, kBagpaTH4Has U ApOoOHO-JIMHEHHAs
GyHKIIH.

31 DIIEMEHTApHOE UCCIIEI0OBAHUE U IOCTPOCHHE
rpadukoB 3TUX QYHKUINH.

1 DIEMEHTAPHOE UCCIIEI0BAHUE U IOCTPOEHHE
rpaduKoB 3TUX QYHKIIMHA.

13 Crernens ¢ 1enpIM nokaszaresiaeMm. bunom
Herortona.

34 Crenens ¢ nenslM nokasareiaeM. bunom
Herotona.

35 CrenenHast GyHKINS C HATypaJlbHBIM U LIETBIM

nokazarenem. E€ cBolicTBa u rpaduk.




Kontponbnas padota: "Crenennas Gpynkuus. E¢

36 .
cBoiicTBa 1 rpaduk".

37 Apudmerndeckuii KOpeHb HATypaIbHON CTETICHU
U €ro CBOMCTBA.

33 Apudmernueckuii KOpeHb HATYPAJIbHON CTENICHH
U €ro CBOMCTBA.

39 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
COJIEpIKalNX CTENEHU U KOPHH.

40 [IpeoOpazoBaHus YUCIOBBIX BBIPAKECHUI,
coJIepXkKalIuX CTEIEHU U KOPHHU.

A1 [IpeoGpa3oBaHus YUCIOBBIX BbIPAXKEHUH,
COJIepIKalMX CTENEHU U KOPHHU.

4 Wppaunonansubie ypaBHeHHs. OCHOBHBIE
METO/Ibl PEIIEHUS] UPPALMOHAIIBHBIX YPaBHEHU.

13 WppanumonaneHele ypaBHeHUs1. OCHOBHBIE
METO/Ibl PEIIEHUS UPPALMOHAIIBHBIX YPaBHEHUH.

44 Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE
METO/Ibl PEIIEHUs] UPPALMOHAIIBHBIX YpaBHEHUI.

45 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
UPPALMOHAIIBHBIX YPaBHEHU.

46 PaBHOCHIIBHBIE TIEPEXO/IbI B PELLICHUT
UPPALMOHAIILHBIX YpaBHEHUM.

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUT
UPPALMOHATIBHBIX YpaBHEHU.

43 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
MPPALMOHAIILHBIX YPaBHEHU.

49 CaolicTBa U rpauK KOpHSI n-Oi CTENEHH Kak

¢$yHKIMU OOpaTHOM CTENEHM C HaTypallbHbIM




I1OKa3aTciIeM.

CgoiicTBa u rpaduk KOpHS N-0if CTENEHN KaK

50 (GyHKIIMA 0OpaTHOM CTENEHU C HATypaIbHBIM
HOKa3aTeseM.
KonTtponbnast padora: "CBolicTBa 1 rpapuk

51 KOpHs n-0M creneHu. MppanroHansHbie
ypaBHEHuUA".

50 CreneHsb ¢ palliOHAJIBHBIM [TOKA3aTENeM U €€
CBOMCTBA.

53 CreneHb ¢ paliMOHAJIbHBIM IIOKa3aTeneM U e
CBOICTBA.

54 CrerneHsb ¢ palluOHAIBHBIM [TOKA3aTeNeM U €€
CBOMCTBA.

55 [Toka3zarenbHas pyHKIM, €€ CBOMCTBA U rpad UK.

56 Hcnonb3oBanue rpaduka GyHKINUN AT peIIeHus
YpaBHEHUM.

57 Ucnonp3oBanue rpaduka QyHKINU U1 pelIEHUs
YpaBHEHUM.

53 IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI
peleHNs ToKa3aTeIbHbIX YPaBHEHUH.

59 [ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI
pelIeHNs oKa3aTeIbHbIX YPaBHEHUH.

60 [ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI
pelIeHUs TOKa3aTeIbHbIX YPAaBHEHUH.

61 KonTtponbHas padora: "[lokazaTensHas
¢ynkuus. [TokazarenbHble ypaBHeHUs" .

62 Jlorapudm yucna. CoiicTBa orapugpma.

63 Jlorapugm umncna. CoiicTBa Jorapudma.




64

Jlorapudm uucna. CoiicTa jgorapudma.

65 JlecaTudHbIe U HATYpAJIbHBIE JOTapH(MBI.

66 JlecsaTiuHbIe U HaTYpAJIbHBIC JOTapU(PMBI.

67 [TpeoOpa3oBanue BbIpaXKEHUH, COAEPIKALLINX
Jorapu@Mel.

68 [IpeoOpazoBanne BBIpAXKEHHIA, COACPIKALIIX
J0TapupMBL.

69 [TpeoOpa3oBaHue BbIpaKEeHUH, COAEPIKAIINX
Jorapu@Mel.

70 Jlorapudmmueckas QyHKIuUs, €€ CBOWCTBA U
rpaduk.

71 Jlorapudmmueckas pyHKIuUs, €€ CBOWCTBA U
rpaduk.

7 Hcnonb3oBanue rpaduka GyHKINUN AT peIIeHus
YpaBHEHUM.

73 Ucnonp3oBanue rpaduka QyHKINU U1 pelICHUs
YpaBHEHUM.
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

74 METO/Ibl pelIeHus JorapuPMUIECKUX
YpaBHEHUM.
Jlorapugmuueckue ypaBHeHHUs.. OCHOBHBIE

75 METO/Ibl pelIeHus JorapuGMUIECKUX
YpaBHEHUM.
Jlorapugmuueckue ypaBHeHUs1. OCHOBHbIE

76 METO/IbI pelIeHus Torapu(MUIECKUX
YpaBHEHUM.

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT

JOrapu(pMHUUECKUX ypaBHEHUIN




PaBHOCHIEHEIC MNEPEXO0abl B pCICHUA

78 . 1
norapu(pMHUECKUX YPABHCHHIA.

79 Kontposnbnas padora: "Jlorapudmuueckas |
bynaknus. Jlorapudpmudeckue ypaBHeHH " .

20 CuHyC, KOCUHYC, TAHT'€HC U KOTAHI€HC !
YHUCJIOBOT'O apryMEHTA.

81 CuHyc, KOCUHYC, TAHT'€HC M KOTAaHI€HC |
YHCIIOBOT'O apryMeHTa.

2 ApPKCHHYC, apKKOCHHYC U apKTaHI€HC YMCIOBOIO |
apryMeHTa.

23 ApKcUHYC, apKKOCUHYC U apKTaHI'€HC YUCIOBOTO |
apryMeHra.
Tpuronomerpuyeckas OKpyKHOCTb,

84 ofpeielieHne TPUTOHOMETPUUECKUX (DYHKIUH 1
YHUCIIOBOTO apryMeHTa.
Tpuronomerpudeckas OKpyKHOCTb,

85 oTpeielieHne TPUTOHOMETPHUECKUX (QYHKIUN 1
YHCIIOBOTO apryMEHTa.

86 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI. 1

87 OCHOBHBIE TPUTOHOMETPUYECKHUE (HOPMYIIBI. 1

88 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI. 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI. 1

90 [IpeobpazoBanue TPUTOHOMETPHUUECKUX |
BBIPAKCHU.

91 [TpeobpazoBaHre TPUTOHOMETPUIECKUX 1
BBIPA)KEHUH.

9 [IpeobpazoBanue TPUTOHOMETPHUECKUX |

BBIPAKCHUI.




[IpeobpazoBaHre TPUTOHOMETPUUYECKUX

93 . 1
BBIPAKECHU.

94 Pelienne TpUroHOMETPUYECKUX YPABHEHUN. 1

95 Pemenue TpuroHoMeTpuuECKUX ypaBHEHUM. 1

96 Pelienne TpUroHOMETPUYECKUX YPABHEHUN. 1

97 PemieHne TpUroHOMETPUYECKUX YPAaBHEHHM. 1

98 Peuienne TpuroHOMeTpUUYECKUX YPAaBHEHUM. 1

99 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUM. 1

100 Peuienne TpuroHOMeTpUUYECKUX YPAaBHEHUM. 1
KonTtponpHas padora: "Tpuronomerpuyeckue

101 BBIPAXECHUS U TPUTOHOMETPUYECKHUE 1
ypaBHeHUs".
[TocnenoBareabHOCTH, CLIOCOOBI 3aJaHUS

102 [IOCJIEAOBATEIBHOCTE. MeTo1 MaTeMaTUYECKOH 1
UHAYKIINH.
MOHOTOHHBIE Y OTPAaHUYEHHBIE

103 nocJieIoBaTeIbHOCTH. VIcTopus aHanu3a 1
0OECKOHEYHO MaJIbIX.

104 Apudmernueckas nporpeccus. 1

105 ['eomeTpuueckas mporpeccus. 1

106 BeckoneuHo yObIBaro1asi reoMeTpudecKas |
IIPOrpeccusl.

107 CyMMa O0ecKkOHEUHO yOBIBaromen 1
TEOMETPUUECKOHN POTPECCHH.

108 JIMHEHBIN 1 SKCIOHEHIMANIbHBIN pocT. Yuco e. 1
dopmyna CII0KHBIX ITPOLIEHTOB.

109 JInHeNHBIN U SKCIIOHEHIUAIBHBIN pocT. Yucio e. 1




®opmyia CIOKHBIX MTPOLIEHTOB.

Hcnonbs3oBanue nporpeccuu Jyisi perieHus

10 pEaNIbHBIX 3a]1a4 IPUKJIAIHOTO XapaKTepa. !

11 KonTtponsHas padora: "[locnenoBarensHOCTH U |
nporpeccun’.

112 HenpepriBHbIE QYHKIIMH U UX CBOWCTBA. 1

113 Touka pa3pbeiBa. ACUMITOTHI TpaduKOB |
GyHKINH.

114 CaotiicTBa (yHKIMIT HETIPEPHIBHBIX Ha OTPE3KE. 1

115 CpoiicTBa (hyHKIMI HETIPEPHIBHBIX HA OTPE3KE. 1

116 Meroa MHTEPBAJIOB JUIs PELLIEHUs] HEPABEHCTB. 1

117 MeTto 1 UHTEPBAJIOB IS PEIICHUS HEPABEHCTB. 1

118 Meroa MHTEPBAJIOB JUIs PELLIEHUs] HEPABEHCTB. 1

119 [TpuMeHeHHEe CBONMCTB HEMPEPBIBHBIX (GYHKLUI |
JUISl pEILICHUS 3a]1a4.

120 [IpumeHeHne cBONCTB HEMPEPBIBHBIX (DYHKIMN |
JUISL peIIeHUs 3a]1a4.

121 [TepBas 1 BTOpast NpOU3BOIHBIEC (PYHKIIUH. 1

122 OnpeaeHeHHve, T€OMETPUUYECKUM CMBICTT |
IIPOU3BOTHOM.

123 OHpC}IGJ‘IGHHf, (UBUYECKUN CMBICIT !
MIPOU3BOTHOM.

124 YpaBHeHHUe KacaTelbHOU K rpaduKy QyHKIUH. 1

125 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKIUU. 1

126 [Ipou3BoaHbIE ANIEeMEHTAPHBIX (YHKIHH. 1

127 [Tpon3BoHBIE AIEMEHTAPHBIX PYHKIIMHA. 1

128 [IponsBoHas cyMMBI, IPOU3BEACHMS, YACTHOTO 1




Y KOMIO3UIMH QYHKIUH.

[IponsBoHas cyMMBI, IPOU3BEACHUS, YACTHOTIO

129 Ny 1
Y KOMIO3UIMH QYHKIUH.
130 [IpousBonHas CyMMbl, IPOU3BEAECHUS, YACTHOI'O |
¥ KOMITO3UIMH (YHKIHH.
131 Kontponbnas padora: "[IponsBognas’. 1 1
132 [ToBTOpenue, 0600IICHNE, CHCTEMATH3AIUS |
3HaHMi: "YpaBHeHus".
133 [ToBTOpenue, 060061IeHNE, CUCTEeMaTH3aIUs |
3HaHui: "Oyakuun".
134 Hrorosast KOHTpoOIbHAs paboTa. 1 1
135 Hroroas koHTpoabHAs padoTa. 1 1
136 HOBTOPGHI/IG, 000011eHNe, CUCTeMAaTU3aIIs |
3HAHHH.
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
11 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne uugposbie
o/ Tema ypoka Beero Konrpoabusie IIpakruueckue o0paszoBaTebHbIe
padoThI padoThI pecypeni
1 IIpumeHneHne MponU3BOIHON K UCCIIEI0BAHUIO |
(GbyHKIIUI Ha MOHOTOHHOCTB U 3KCTPEMYMBI.
) IIpumeHneHne MpONU3BOIHON K UCCIIEI0BAHUIO |
(GyHKIIUI Ha MOHOTOHHOCTB U KCTPEMYMBI.
3 [IpumeHneHne Mporu3BOIHON K UCCIIEI0BAaHUIO 1

(GbyHKIIMI HA MOHOTOHHOCTB U 3KCTPEMYMBI.




IIpuMmeHeHne MPONU3BOJHON K HCCIIEI0BAHUIO
(GyHKIMH HAa MOHOTOHHOCTB U OKCTPEMYMBI.

[IpumeneHue Mpou3BOTHON K UCCIEI0BAHUIO
(GbyHKIIUI HAa MOHOTOHHOCTB U KCTPEMYMBI.

IIpuMeHeHne MPON3BOIHOMN K UCCIIEN0BAHUIO
(GyHKIMH HAa MOHOTOHHOCTB U OKCTPEMYMBI.
HaxoxxaeHune HanOoJIbIIero 1 HAMMEHbIIETO
3HAYEHUS HENPEPbIBHOM (PYHKLINMN HA OTpE3KE.

Haxoxaenne HaubombIIero 1 HANMEHbBILIETO
3HAYEHUS HEMPEPHIBHOM (PYHKIIMU HA OTpE3Ke.

10

11

Haxoxzaenne HaubobIIero 1 HAUMEHbBILIETO
3HAYEHUS HENPEPHIBHOM (PYHKLINMU HA OTpE3KE.
HaxoxxaeHune HarnOoJIbIIero 1 HAUMEHbIIETO
3HA4YeHUs HeTPEPhIBHOM (PYHKIIMM HA OTpE3Ke.
HaxoxxneHne HanOobIIero 1 HAMMEHbIIETO
3HA4YeHUs HeNPEPhIBHOM (PYHKIIMM HA OTpE3Ke.

12

13

14

Haxoxnenue HanOOJIBIIEro ¥ HaUMEHBIIIETO
3HAYEHMS HEMPEPHIBHON (PYHKIIMU HA OTPE3KE.
[IpumeneHnne npoU3BOIHOM JUISl HAX0XKACHUS
HAWJIYYLIErO PELICHUs B IPUKIAJAHBIX 3a7a4ax.
[IpumeneHnne npou3BOTHOM ISl HAXO0XKACHUS
HAWJIYYLIETO PELICHUS B IPUKIAJIHBIX 3a/1a4ax.

15

16

[TpumeneHnne npou3BOTHOM ISl OIIPEACIICHUS
CKOPOCTH U YCKOPEHHS TIpoliecca, 3aIaHHOTO
hopmymoit i rpaguKoM.

[IpuMeHeHne npou3BOIHOM AJIs OIpeIeNeHUs
CKOPOCTH U YCKOPEHHS Tpoliecca, 3aIaHHOTO
hopmymoit wim rpaguKoMm.




17 Kommozumus ¢hyHKImiA.

18 Komnozumust GpyHKIuii.

19 Kommozurmus ¢hyHKImiA.

20 ['eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOpPJIMHATHOMN TIOCKOCTH.

)1 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOM IMIOCKOCTH.

” KonTponbnas pabora: "UccnenoBanue QpyHkimii
C ITIOMOIILIO TPOU3BOIHOM".

2 [lepBooOpazHas, OCHOBHOE CBONCTBO
MepBOOOPA3HBIX.

24 [TepBooOpasHbIe 37IeMEHTAPHBIX (HYHKITUH.
[IpaBuiia Hax0XA€HUS IEPBOOOPA3HBIX.

)5 [TepBooOpasHbIie dNeMEHTapHBIX (QYHKITUH.
[IpaBuia HaX0XAEHUS IEPBOOOPAZHBIX.

26 NHuterpai. 'eoMeTpudecKnil CMBICT HHTETpaa

7 Brruncnenue onpeien€HHOro HHTErpasa mno
dhopmyne HeroTona-Jleitonuna.

73 Boeruucnenue onpenenéHHOro HHTErpaia 1no
dbopmyne Hetotona-Jleitouma.

79 [IpumeHneHue nuHTerpana g HaXOXKACHUS
TJI0MAIEH TIIOCKUX (puryp.

30 [IpuMeHeHue uHTETpaia sl HaXOXKIACHUS
00BEMOB T€OMETPUUYECKHUX TEJ.

31 [Tpumeps! pemennii qudhepeHInaTbHbIX
YpaBHEHUM.

32 [Ipumeps! pemenuit AuddepeHnInaIbHbIX




33

YpaBHEHUH.

MareMarruueckoe MOACIIMPOBAHUE PEATbHBIX
MIPOLIECCOB C MOMOIIBIO AU(hepeHIINaTbHBIX
YpaBHEHUH.

34

35

36

Konrtponsnas padora: "[leppooOpaznas u
uHTerpan”.

Tpuronomerpuueckue GyHKIHH, X CBOMCTBA U
rpaduKy.
Tpuronomerpuueckue GyHKIMH, HX CBOWCTBA U
rpaduku.

37

38

39

Tpuronomerpuveckue GyHKINHU, UX CBOHCTBA U
rpaduKy.
Tpuronomerpuueckue GyHKLIUHU, UX CBOICTBA U
rpadukm.
Tpuronomerpuueckre GyHKIUHU, UX CBOIICTBA U
rpadukm.

40

OT60p KOpHEH TPUTOHOMETPUUECKUX
YPAaBHEHUH € TOMOIIBI0 TPUTOHOMETPUUECKON
OKPY’KHOCTH.

41

42

43

OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPAaBHEHUH € TOMOIIBI TPUTOHOMETPUUECKON
OKPY’KHOCTH.

OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C IOMOIIBIO TPUTOHOMETPUYECKON
OKPY>KHOCTH.

OT60p KOpHEHN TPUTOHOMETPUUECKHUX
YPaBHEHUH C IIOMOIIBIO TPUTOHOMETPUYECKON
OKPYKHOCTH.




44 Penienue TpuroHOMETpUYECKUX HEPABEHCTB. 1

45 PemreHne TpUroHOMETPUYECKUX HEPABEHCTB. 1

46 Penienue TpuroHOMETpUYECKUX HEPABEHCTB. 1

47 Penienue TpuroHOMETpUYECKUX HEPABEHCTB. 1
Kontponsnas padora: "['paduku

48 TPUTOHOMETPUYECKHUX (DYHKITHIA. 1
Tpuronomerpuyeckue HepaBeHCTBA' .

49 OcHOBHBIE METOBI PEUICHUS TTOKa3aTeNbHBIX |
HEPaBEHCTB.

50 OCHOBHBIE METO/bI PELICHUS TTOKAa3aTENbHbIX 1
HEPaBEHCTB.

51 OCHOBHBIE METO/bI PELICHUS TTOKAa3aTENbHbIX |
HEPABEHCTB.

57 OCHOBHBIE METOABI PELIEHUS TTOKA3aTEIBHBIX |
HEPABEHCTB.

53 OcCHOBHBIE METO/BI PELIECHUS JIOrapU(PMUIECKIX |
HEPABEHCTB.

54 OcCHOBHBIE METO/BI PELIECHUS JIOrapU(PMUIECKIX |
HEPABEHCTB.

55 OCHOBHBIE METO/IbI PEeLICHUs JJorapu(PMUUECKUX |
HEPABEHCTB.

56 OcHOBHBIE METOBI PELIECHUS JIOrapU(PMUIECKIX !
HEPABEHCTB.

57 OCHOBHBIE METO/BI PELICHUS UPPALIOHATbHBIX !
HEPABEHCTB.

53 OCHOBHBIE METOABI PELIEHUS UPPALIMOHAIBHBIX |

HCPAaBCHCTB.




OcCHOBHEBIE MCTOJbI pCHICHUA UPpPpaAlMOHAJIBHBIX

59
HEPaBEHCTB.

60 OCHOBHBIE METO/IbI PEILICHUS UPPALIUOHAIBHBIX
HEpPaBEHCTB.

61 I'paduueckue METObI pELICHUS
UpPPaLMOHATIbHBIX YPaBHEHUH.

2 I'paduueckue MeTo bl peLIeHus
UpPPaLMOHATIbHBIX YPaBHEHU.

63 I'paduueckue MeTo bl peLIeHUs IOKAa3aTeNbHbIX
ypaBHEHUH.

64 I'paduueckue METOIbI PEHICHUS TOKA3aTEIbHBIX
HEPaBEHCTB.

65 I'paduueckue MeTo bl peLeHus
JorapupMHUUECKUX YpaBHEHUH.

66 I'paduueckue MeTo bl peLIeHus
Jorapu(pMHUUECKUX HEPABEHCTB.

67 I'padnueckue MeToabl pereHus
Jorapu(pMUUECKUX HEPABEHCTB.

63 I'padrueckue MeTo bl PeLIeHUs TOKa3aTeNbHbIX
U JIorapu()MUYECKUX YpaBHEHUI.

69 I'padmyeckue MeToabl pemeHus MoKa3aTeabHbIX
U JIorapu()MUYECKUX YpaBHEHUI.

70 I'padmyeckue MeToabl pemeHus MoKa3aTeabHbIX
1 Jorapu(pMUYECKUX HEPABEHCTB.

71 I'padrueckue MeTOIbI PELIeHUs TOKa3aTeIbHbIX
U JIorapu()MUYECKUX HEPABEHCTB.

7 KonTponbnas pabora: "UppatmonanbHele,

MoKa3aTebHbIE U Jorapu(Mudeckue




HepaBeHCTBA".

KommiekcHbie uncna. Anredpandeckas u

73 TPUTrOHOMETpHUUECcKasi (pOPMBI 3aucu
KOMIUIEKCHOTO YHCIIa.
KommiekcHbie uncna. Anredpandeckas u

74 TPUTOHOMETpHUECKask POPMBI 3aHCH
KOMIUIEKCHOTO YHCIIA.

75 Apudmernaeckue onepaniy ¢ KOMIICKCHBIMH
YHCJIaMU.

76 Apudmernueckue onepanuy ¢ KOMIJIEKCHBIMU
YHCIaMU.

77 N300paskeHre KOMIUIEKCHBIX YUCelT Ha
KOOPJAMHATHOM IMIOCKOCTH.

73 N300pakeHre KOMIUIEKCHBIX YMCell Ha
KOOPJIMHATHOM MJIOCKOCTH.

79 ®opmyna Myaspa. Kopau n-oii ctenenu us
KOMIUIEKCHOTO YHCIIA.

20 ®opmyna Myaspa. KopHu n-oii ctenesu u3
KOMIUIEKCHOTO YHCIIa.

21 [IpuMeHEeHnEe KOMIUIEKCHBIX YHCEN ISl PELICHUS
(bu3MYECKUX U TEOMETPUUECKUX 3ajau.

82 Konrtponsnas pabdora: "KomiuiekcHsle uncna.

83 HarypanbHble u niensie gucna.

84 HarypainbHble U niensle 4yucia.

25 [IpumeHeHne MpU3HAKOB AETUMOCTHU LENbIX
qHCcen.

26 [IpuMmeHeHne NPU3HAKOB AETUMOCTH LIENIBIX

YUCCII.




HpI/IMeHeHI/IC IIPHU3HAKOB ACIMMOCTHU LEIIBIX

87 gucen: HOJl u HOK.

28 [IpumeHeHne MpU3HAKOB AETUMOCTHU ENbIX
yucen: HOJl u HOK.

29 [IpumeHeHne NPU3HAKOB AETUMOCTHU LENbIX
YKCEeJl: OCTaTKH 110 MOJYJIIO.

90 [IpumeHeHne MPU3HAKOB AETUMOCTH IENBIX
YKCeJl: OCTaTKU 110 MOJYJIIO.
[IpuMmeHeHne MPU3HAKOB AETUMOCTH IENBIX

91 qyceln: alropuT™ EBKinia ans pemeHus 3aaad B
LeJIbIX YUCIIaX.

92 KonTponbnas padora: "Teopus nenbix yucen".

93 Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-CIIECTBUS.

o4 Cucrema 1 COBOKYITHOCTh YPaBHEHUIA.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-CIIECTBUS.

95 OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
COBOKYITHOCTEH pallMOHAJIbHBIX YPABHEHUM.

96 OCHOBHBIE METOABI PELLIEHUS CUCTEM U
COBOKYITHOCTEW UPPAIMOHATILHBIX YPaBHEHH.

97 OCHOBHBIE METOBI PELIEHUSI CUCTEM U
COBOKYITHOCTEH IIOKA3aTEJIbHBIX YPAaBHEHUH.

08 OCHOBHBIE METOBI PELIEHUSI CUCTEM U
COBOKYITHOCTE MTOKa3aTEJIbHBIX YPaBHEHUH.

99 OCHOBHBIE METOABI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu()MUUECKUX YpaBHEHHH.

100 OCHOBHBIE METO/BI PELIEHUSI CUCTEM U

COBOKYITHOCTEH JIorapu(hMUUECKUX YPaBHEHHH.




[IpumeHeHne CUCTEM K PELICHHUIO
MaTeMaTUYeCKUX 3a/1a4 U 3a/1a4 U3 Pa3InIHbIX

101 o0JacTeil HayKH U peaybHOM KU3HH,
UHTEpIIpETALMs IOTYYEHHBIX PE3YJIbTaTOB.
[IpuMeHeHHe crcTeM K peleHUI0

102 MaTeMaTHYeCKUX 3aJa4 U 3a/1a4 U3 Pa3InyHbIX
o0JacTeil HayKH U peaylbHOM KU3HH,
MHTEpIIpeTaIysl IOTYYEHHbBIX PE3YJIbTaTOB.
[IpuMeHeHre HEPaBEHCTB K PELLICHHIO

103 MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3 Pa3InyHbIX
o0racTell HAyKH U peallbHOM JKU3HH,
UHTEpIIpeTaIysl IOTYYEHHbBIX PE3YJIbTaTOB.
KonTponbnas pabota: "Cucrembl

104 palnMoHaIBHBIX, UPPALIMOHATIBHBIX
MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHEHHUN".

105 PanvoHaneHbIE ypaBHEHHUS C TapaMeTpaMu.

106 PanvoHanpHbIE HEPABEHCTBA C MAPAMETPAMH.

107 PanmonasbHbIE cUCTEMBI ¢ TApaMETPAMH.

108 WppanmonanbHble ypaBHEHUs, HEPABEHCTBA C
napaMeTpami.

109 HppanumroHanbHbIe CUCTEMBI € ITapaMeTpaMHu.

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napaMeTpamH.

111 ITokasaTenbHbIE CUCTEMBI C IIAPAMETPAMH.

112 Jlorapudmuueckre ypaBHEHHUs, HEPABEHCTBA C
napaMeTpamH.

113 JlorapudmMuueckre CUCTEMBI ¢ TTapaMeTpamHu.




Tpuronomerpuyeckue ypaBHEHHUS C

114
napaMeTpamH.

115 TpuronomeTrpruyeckue HepaBeHCTBA C
napaMeTpami.

116 TpUroHOMETpUYECKUE CUCTEMBI C ITapaMeTPaMH.
[TocTpoenue u uccieoBaHre MaTEMaTUYECKUX

117 MOJEJIEN peabHbIX CUTYALMi C IOMOUIBIO
YPAaBHEHUH € IapaMeTPaAMH.
[TocTpoenue u uccneqoBaHne MaTEMaTHUECKUX

118 MOJEJIEN peabHbIX CUTYALi C IOMOUIBIO
CUCTEM YPaBHEHUI C apaMeTpaMH.
[TocTpoenue u ucciae0BaHNe MaTEMaTHYECKIX

119 MOZEJIEH peaIbHBIX CUTYALIMH C IIOMOLIBIO
CUCTEM YPaBHEHHUI C apaMeTpaMu.

120 KonTponbnas padora: "3anauu ¢ mapamerpamu'.

121 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "YpaBHeHus".

122 [ToBTOpEeHMEe, 006001IEHNE, CHCTEMATH3ALUS
3HaHui: "YpaBHeHus".

123 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuil: "YpaBHeHus. CHCTEMBI ypaBHEHHI'".

124 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "HepaBeHcTsa'.

125 [ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AL
3HaHui: "HepaBeHcTna".

126 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuii: "HepaBeHcTna'.

127 [ToBTrOpenue, 00001IEHNE, CUCTEMATH3AIIS




3HaHuii: "[IpousBoaHas u e€ npumeHenue".

[ToBTrOpenue, 0000IIEHNE, CUCTEMATH3AIS

128 . . 1
3HaHuii: "[IpousBoaHas u e€ npumeHenue".
129 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS !
3HaHui: "[IponsBoaHas u e€ npuMeHeHue".
130 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3 AL |
3HaHui: "MHTEerpan u ero npuMeHeHue".
131 [ToBTOpeHME, 006001IIEHNE, CUCTEMATH3AIUS |
3HaHui: "OyHkuun".
132 [ToBTOpeHmE, 006001IEHNE, CHCTEMATH3AIUS |
3HaHui: "Oynkun".
133 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS |
3HaHui: "OyHkuun".
134 Nrorosas koHTpoJsibHAs paboTa. 1 1
135 HToroBast KOHTpOJIbHAs paboTa. 1 1
136 HOBTOPGHI/IG, 0000111eHHe, CHCTEMATH3aIIUS |
3HAHUH.
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10
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