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HOACHUTEJIBHASA 3AIINCKA

VY4eOHbI Kypc «Asredpa M Hayajla MaTeMaTHYECKOIO AaHAJIN3a» SIBISETCS
OJIHUM U3 Haubosee 3HAYMMBIX B IMPOrpamMMe CpeHero o0Iero oOpa3zoBaHUs,
MOCKOJIbKY, C OJHOM CTOPOHBI, OH OOECIEYMBAET MHCTPYMEHTAIbHYIO 0azy s
M3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C IPYroil CTOPOHBI, (popmMHpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE 00yJarouuxcsi Ha ypoOBHE, HEOOXOAMMOM
JUIsl OCBOEHUSI MH(OPMATUKU, OOIIECTBO3HAHMSI, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHUIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJI€BaIOT
YHUBEPCATbHBIM S3BIKOM COBPEMEHHOW HAyKH, KOTOpas (OpMyIupyeT CBOH
JOCTHKEHHS B MaTeMaTU4eckon hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTEMaTHYECKOrO aHajdu3a 3aKJaJbIBacT
OCHOBY Ul YCIEUIHOTO OBJIAJICHUsS] 3aKOHaMHM (U3MKH, XHUMHH, OHOJIOTHUH,
NOHMMaHUSI OCHOBHBIX TEHJICHIUI Pa3BUTHUS SKOHOMHUKH U OOLIECTBEHHON KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIIBIOTEPHBIX
TE€XHOJIOTHUAX, YBEPEHHO HCIIOJIb30BaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
HOBCEIHEBHOM XM3HU. B TO ke Bpems oBiajieHHE aOCTPAaKTHBIMU U JIOTUYECKU
CTPOTMMU KOHCTPYKIUSIMU anreOpbl M MaTeMaTH4YeCKOro aHajliu3a pa3BUBAcT
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, J0Ka3bIBAThH
YTBEPKJICHHS C MOMOILBIO MHAYKLIHMH U PACCYXKAATh ETYKTUBHO, MCIOJIb30BAThH
00001lIeHHNEe W KOHKPETU3alMI0, a0CTparupoBaHUWE M aHAJIOruo, (opmupyer
KpEaTUBHOE U KPUTUYECKOE MBILICHHE.

B xozme usyuenus yueOHOro kypca «Anredpa v Hauvajga MaTeMaTHUYECKOTO
aHanau3a» 00ydYaroluecs MOJy4YaloT HOBBIM OMBIT PELICHUs MPUKIAIHBIX 3aj]ad,
CaMOCTOSITEJIBHOTO MOCTPOEHUSI MAaTEMATHYECKUX MOJENEN PEANbHBIX CHTYaLHM,
MHTEPOpPETallMd  TOJIYYEHHBIX  pELIEHUH, 3HAKOMATCI C  IpUMEPAMHU
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE, HAYKE U MCKYCCTBE, C
BBLIAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMHU U UX aBTOPaMH.

VY4eOHblll Kypc 00JaaeT 3HAYUTENbHBIM BOCIHMTATENbHBIM MOTEHIIHAJIOM,
KOTOPBI peanu3yercd Kak 4Yepe3 YYeOHbId Marepuan, CrIocOOCTBYIOIIUN
(GbOopMHpPOBAHNIO HAYYHOTO MHPOBO33PEHMs, TaK M 4Yepe3 crenuduxky ydeOHOM
JesITeIbHOCTH, TpeOyromell MpOJO/DKUTEIbHOM  KOHIIGHTpAlMM  BHUMaHUS,
CaMOCTOSTENIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTHM 32 IOJYyYEHHBIN
pe3yJibTarT.

B ocHoBe wmetonuku oOydeHHs aireOpe W HayajiaM MaTeMaTUYeCKOro
aHaJIM3a JICKUT ACSITebHOCTHBIN MPUHIUI 00yUYEeHHUS.

B crpykType yueOHOro kypca «Anredpa M Hayajla MaTeMaTUYECKOTO
aHaJM3a» BbIJCIICHBI CIEAYIOLIUE COAEPKAaTeIbHO-METOIMYECKHE JTMHUU: «Yucia
U BbIUMCICHUD», « DyHKIIUK U Tpadukny, « YpaBHEHUS U HEpaBeHCTBay, «Hauana
MaTeMaTU4ecKoro aHaimsza», «MHoXecTBa M JIOrMka». Bce OCHOBHBIE



coZiepKaTeIbHO-METOIMYECKHE JIMHUU H3YYaloTCs Ha MNPOTSDKEHUM JBYX JIET
o0yuyeHHUsI Ha YpPOBHE cCpeaHero oOIiiero oO0pa3oBaHUs, €CTECTBEHHO OIOJHSA
ApyT Opyra U MOCTETIEHHO HACHIIIAasCh HOBBIMU TeMaMH M paszenaMu. J[aHHBIHI
y4eOHBIH KypC SBJSICTCSI HMHTETPATUBHBIM, TOCKOJIBbKY OObeauHseT B cebe
COZiepKaHWE HECKOJbKUX MaTeMaTW4YeCKHX AMCLUUIUIMH, TaKUX Kak ajireopa,
TPUTOHOMETpPHUSA, MAaTeMaTHUECKUH aHajau3, TEOpHs MHOXKECTB, MaTeMaThdecKas
goruka u apyrue. [lo Mepe Toro kak oOydarommecs OBIAIEBAlOT BCE Ooee
[IUPOKUM MATEeMAaTUYECKUM ammapaToM, Y HUX MOCIEAOBATEIbHO (GOPMUPYETCS U
COBEPILIEHCTBYETCSI yYMEHHE CTPOUTh MAaTeMaTHYeCKyl0 MOJeNb pPealbHOI
CUTYyallu{, IPUMEHSTh 3HAHUS, MMOJy4YeHHbIC TIPU U3yYeHHH Y4eOHOro Kypca, Ui
pelIeHHs] CaMOCTOATENBHO C(hOPMyTUPOBAHHON MaTeMaTUYECKON 3a/1a4H, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

CopepxarenpHo-MeToAMYeCKass JUHUSA «YHuCna U BBIUMCICHUSD 3aBEPILACT
(opMupOBaHKE HABBIKOB MCIHOJIb30BaHUS JAEHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aTo Ha YpOBHE OCHOBHOIO 001iero oopasoBanus. Ha ypoBHe cpeanero o6iiero
oOpa3zoBaHusi 0co0O€ BHHUMaHHME ynenserci  (POPMHUPOBAHUIO  HABBIKOB
paIOHATIBHBIX BBIYUCICHHUM, BKIIOYAIONINX B CE0sl MCIOJB30BAHUE DPA3NMAYHBIX
¢opM 3amucu 4YHcia, YMEHHE JeNlaTh NPUKUAKY, BBIIOJIHATh HPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YMCJIOBBIE BBIPAXKEHUS, paboTaThb C MaTeMaTH4YECKUMHU
KOHCTaHTaMH. 3HAKOMBbIE OOYyYaIOIIUMCS MHOXXECTBA HATYPaJIbHBIX, LEJbIX,
palioHaJIbHBIX W JEHCTBUTENBHBIX  YHCEN  JOMOJHAIOTCA  MHOXKECTBOM
KOMIUIEKCHBIX YHCel. B  KaXAOM U3 JTHX MHOXECTB PacCMaTpPHUBAIOTCS
CBOMCTBEHHbIE €My cleuu(uueckue 3aJadyd U Olepaluu: JAeJIeHHuEe Halelo,
ONEpUPOBAHUE OCTAaTKaMU HAa MHOXKECTBE II€JIbIX YHCEJ, OCO0ble CBOMCTBA
paIoOHaIbHBIX M UPPAIMOHATIBHBIX YHCeN, apu(PMETUIECKUE OTepaIiy, a TaKxKe
W3BIICYCHUE KOPHS HATYpaJbHOM CTENMEHH HAa MHOXXECTBE KOMIUICKCHBIX YHCEI.
bnarogapss mocienoBaTebHOMY paCHIMPEHUIO Kpyra HCIOJIb3YyEMbIX YHCEeNT |
3HaKOMCTBY C BO3MOKHOCTSIMM UX NPHUMEHEHUs JJIsl PElICHUs Pa3JInYHbIX 3a]ad
(opMupyeTcsi NpeacTaBICHUE O €IMHCTBE MAaTeMaTHKH KaK HayKud U e€ poyid B
MOCTPOCHUN MOJIETICH peasbHOro0 MHpa, IIUPOKO HCTIOJIB3YIOTCS 0000IIeHne U
KOHKPETH3aIIHSI.

Jluaust «YpaBHEHHUS W HEPABEHCTBA» pPEATU3YeTCS Ha MPOTSHKEHUH BCETO
o0yueHUs Ha ypOBHE CpeAHEro oOmiero o0pa3oBaHMSs, IMOCKOJbKY B KaXJIOM
pasnene I[IporpaMMbl MpeAyCMOTPEHO pEIIeHHWE COOTBETCTBYIOIIMX 3adad. B
pe3ynbraTe OOydalolmuecs OBJIAJEBAlOT PA3IUYHBIMU METOJIAMU  PEIICHUs
paloHaJIbHBIX, HUPPALMOHAIBHBIX, MOKA3aTENbHbIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKUX ypaBHEHWH, HEPaBEHCTB W CHUCTEM, a TakkKe 3anad,
cofiepkammx mapameTpbl. llomydyeHHBIE YMEHHUS MIUPOKO HCIIONB3YIOTCS TIpU
UCCIICIOBAaHUH (DYHKIMA C TIOMOIIBIO TIPOU3BOAHOMN, MPH PEIICHUH MPUKIIAIHBIX



3a/1a4y M 3a7]a4 Ha HAaXOXXJEHUE HAauOOJbIINX U HAUMEHBIINX 3HAYECHUN (YHKIHUU.
JlanHasi comeprkatenbHas IMHUS BKIIOYAeT B ce0s Takke (OpMUPOBAHHE YMEHUIA
BBITIONHATh  pacu€Thl 1Mo  QopmyiaMm, MpeoOpa3oBaHHUA  PAMOHANBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKKE BBIPAXKECHHIA,
colepKallluX CTeneHu U Jorapudmel. brarogaps u3ydeHuo anreOpandeckoro
Marepuaia IPOUCXOAUT  JaJbHEWIEEe  pa3BUTUE  AJNTOPUTMHYECKOTO U
abCTPaKkTHOTO MBINUICHHUST O0ydYaromuxcs, GOPMUPYIOTCA HAaBBIKH JETYKTUBHBIX
paccyxaeHuid, paboTel C  CHUMBOJBHBIMH  (GoOpMaMHu,  MPEICTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEW B BHJE PABEHCTB M HEPaBEHCTB. AlreOpa
npennaraet d3(QQEeKTUBHbIE HHCTPYMEHTHI JUIsl pEUICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 3a]a4, HATJSAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKU.

ConepxarenpHo-MeToauyeckas JiuHus «DyHKIUM W rpaduku» TECHO
HEeperyieTaeTCd ¢ APYTMMM JIMHUSAMU y4e€OHOro Kypca, MOCKOJBbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEN0BATEIBHOCTh U3yUEHUsl MaTepraiia. MI3ydeHne CTEneHHOM,
MOKa3aTeIbHOM, JJOTapU(PMUUYECKON U TPUTOHOMETPHUUECKUX (PYHKIUHI, UX CBOMCTB
U rpauKoB, UCIOJIb30BaHNE (PYHKUUU JJI PEIICHUs 3aJad U3 JPYruxX y4eOHBIX
IPEIMETOB U PEAIBHON KU3HHM TECHO CBA3aHO KaK C MaTEeMATHYECKUM aHAJIU30M,
TaK U C pELICHHEM ypaBHEHUH U HepaBeHCTB. llpu 3ToM Oombiioe BHUMaHHE
yaensercss (OpMUPOBAHUIO YMEHHS BbIpakaTh (POPMyJIaMH 3aBUCUMOCTH MEXKITY
pa3IMYHBIMM BEJIMYMHAMH, MCCIEIOBAaTh IMOJyYEeHHbIE (YHKLUHUHU, CTPOUTH HX
rpaduku. MaTtepuan 3ToH CoJepKaTeIbHOW JTUHUU HAIICJICH HAa Pa3BUTHE YMEHUM
U HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuyHOil (opme: aHaTUTUYECKOH, rpadudueckoil u cioBecHoil. Ero u3ydenwue
CIIOCOOCTBYET PpAa3BUTHUIO  AJTOPUTMUYECKOTO  MBIIUICHHS, CIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AIIMH, UCTI0JIb30BAaHUIO aHAJIOTHiA.

ConepxarenpHass nuHua «Hayana MaremMaTHYecKOro aHalin3a» IO3BOJISIET
CYILLIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTHYECKUX, TaK W MPUKIAIHBIX 3aad,
JOCTYMHBIX OOY4YaIOIIMMCS, TaK KaK y HUX MOSBISIETCS BO3MOXXHOCTh CTPOUTH
rpa@uKy  CIOXHBIX (YHKIHM, ONpeAeNsaTh WX HAWOOJBIINE W HaWMEHbIINE
3HAYEHUS, BBIYUCIIATH TUIOMAAN (PUTYP U OOBEMBI TEN, HAXOAUTh CKOPOCTU U
YCKOpeHMs TpolieccoB. JlaHHasg coaepikarefbHas JIMHHUS OTKPBIBAET HOBbBIE
BO3MOXHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNied peajbHbIX CHUTYallUi,
MIO3BOJISIET HAXOJWTh HAWIy4Ilee pENIEHUWE B MNPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-D)KOHOMHYECKUX, 3a/1a4yaX. 3HAKOMCTBO C OCHOBaMH MaTEMaTUYECKOTO
aHaju3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTrO, (HOPMaIbLHO-JTOTUUYECKOTO H
KPEAaTUBHOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHUW pPACHO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTUKH B HayKe, TEXHUKE W HCKyccTBe. OOydaroniecs: y3HaroT O



BBIIAIOUINXCSI PE3YNbTAaTaX, MOJYYEHHBIX B XOJ€ pa3BUTUS MATEMATUKHU Kak
HAyKH, 1 00 UX aBTOpaXx.

ConepxarenbHO-MeToqUYeCcKas JTUHUA «MHOXKECTBA U JIOTUKA» BKJIIOYAET B
ceOsl DJIEMEHTBhl TEOPUM MHOXKECTB W MaTeMaTUYeCKOW JIOTUKH. TeopeTuko-
MHO>KE€CTBEHHBIE MPEACTABICHUS IPOHU3BIBAIOT BECh KYPC IIKOJIHHOW MaTeMaTHKU
W TpejiaraloT HauOoJiee YHUBEPCAJBHBIN S3bIK, OOBEAMHSIOUIMNA BCE pa3Ieibl
MaTeMaTHUKd M €€ TNPUIIOKEHUI, OHHM CBS3bIBAIOT pa3HbIE MAaTEMaTHYECKHUE
JUCIUIUIMHBL W WX TMPUIOKEHUS B eauHoe 1enoe. [losToMy BakHO [daTh
BO3MOXHOCTh OOYy4YalolIeMyCs TIOHHMMAaTh TEOPETHUKO-MHOXKECTBEHHBIH SI3BIK
COBPEMEHHOM MAaTeMaTUKH U HCIIOJIb30BATh €r0 I BBIPAXKCHHUS] CBOMX MBICICH.
JpyruM BaXHbIM NPHU3HAKOM MAaTE€MaTUKU KaK HayKd CIEAyeT MpHU3HaTh
CBOMCTBEHHYIO €Il CTpPOroctb OOOCHOBAaHMUN U CIEIOBaHUE OMNPEICIEHHBIM
OpaBWJaM  TOCTPOCHHUsS  JOKa3aTelbCTB.  3HAKOMCTBO € 3JEMEHTaMH
MaTeMaTUYeCKON JIOTMKM CHOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4aromuxcs, MO3BOJSET UM CTPOUTH CBOU PACCYKACHHS HA OCHOBE JIOTUYECKUX
npaBmil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIILICHUSI.

B yuebHOM Kkypce «Anrebpa ¥ Hayajla MaTEeMaTHUYECKOTO AaHaIU3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEJIMPOBAHUSA, KOTOpbIE IPHU3BaHBI
CHocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB TIOCTPOEHUS MOJENEH peallbHbIX
CUTyallul, MCCIENOBAaHUS JTUX MOJENEeH C TOMOIIBIO ammapara ainredopel u
MaTEMaTHYECKOTO aHallh3a, WHTEPIPETAlMHd TOJYYCHHBIX pe3yJabTaToB. Takue
3aJlaHus BIUIETCHBI B KaXIbIH U3 Pa3fesioB MPOTPaMMBI, TOCKOJIBKY BECh MaTepua
y4eOHOro Kypca IIMPOKO HCHOJB3YEeTCs JJIsl pelieHUs NpUKIaAHbIX 3aaad. llpu
pEIIEHWH  peajbHBIX  NPAaKTHUECKUX  3a7ad  oOydaromuecs  pa3BUBAIOT
HAOJIIOIaTEIPHOCTh, yYMEHHE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparmpoBaThCH,
WCTONB30BaTh  aHAJIOTHIO, 0000IaTh W  KOHKPETU3UPOBATh  MPOOJIEMY.
JlesTenbHOCTh MO  (OPMHUPOBAHUIO HABBIKOB pELICHMs] MPHUKIAAHBIX 3a]ad
OpraHMU3yeTCs B IpOLEcce U3yUEHUs BCEX TEM YUeOHOro Kypca «Anredpa 1 Havana
MaTeMaTUYECKOTO aHaJTU3ay.

Ha wu3ydenne yueOHOTOo Kypca «Ainredpa M Hayajda MaTeMaTUYeCKOro
aHanuzay oTBoauTcsa 272 vaca: B 10 kimacce — 136 vacoB (4 daca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEINIO).



COIEPKAHUE OBYYEHUA
10 KITACC

Ywucsia ¥ BbIYUCIEHUS

Pannonansupie uncna. OOBIKHOBEHHBIE U JIECSATHYHBIE APOOU, MPOIEHTHI,
OeckoHEeUHbIe Tnepuoanueckue apoou. [lpumenenue npoOeit U MPOUEHTOB IS
pelIeHNs NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUM U PEAbHOM KU3HH.

JlelicTBuTeNnbHBIE Yucha. PainmoHanbHblE W UPPALMOHAIIBHBIE YHCIHA.
Apudmernueckre  omepalMu ¢ JICUCTBUTENBHBIMU  4YHMCIaMd.  Moayib
JEUCTBUTEIBLHOTO YKCIIa U ero cBoicTBa. [IpubinkEHHbIE BBIYMCICHUS, TPAaBUIIa
OKpYTJICHHUSI, IPUKUJIKA U OLIEHKA PE3YJIbTaTa BhIUNCICHU.

Crenenp ¢ wenbiM  nokaszareneM. burom Herortona. HMcnosb3oBanue
noaXosIe (opMbl 3aMUCH JEHCTBUTEIBHBIX YUCEN JJIsI PEIICHUS MPAKTUYECKUX
3a/1a4 U MPECTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTYpaJIbHOW CTENEHU U €r0 CBOMCTBA.

Crenenb C palnMOHAIBHBIM TIOKa3aTelieM MW €€ CBOMCTBA, CTEIEHb C
JNEUCTBUTEIBHBIM MTOKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa norapudma. JlecsTuuHble W HaTypalbHbIE
JorapuQMmBbl.

Cunyc, KOCHHYC, TAHI€HC, KOTAHI€HC YHCIOBOIO aprymMeHTa. ApKCHHYC,
APKKOCUHYC M apKTAaHIE€HC YUCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxgecTBa W TOXKIECTBEHHbIE NPEOOpa3oBaHUs. YpPAaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS! U ypaBHEHHs-ciencTBus. HepaBeHCTBO,
pelLIeHne HEPAaBEHCTBA.

OCHOBHBIE METO/JIbI PEIICHUS ETbIX U APOOHO-pAIMOHATIBHBIX YPaBHEHUN U
HEPABEHCTB. MHOTOWIEHB OT OAHOW IIEpeMEHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH C ocTtaTkoM. Teopema be3dy. MHoOrouneHsl ¢  LENbIMH
kod(ppunmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YMCIOBBIX BEIPAKEHUI, COJIEPKAIINX CTETIEHU U KOPHHU.

WppannonanbHbie YpaBHEHHS. OcHOBHBIE METO/IbI penieHus
UppaIlMOHATBHBIX YPaBHCHUI.

[TokazarenbHbie ypaBHEHHUS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHHUHU.

[IpeoOpazoBaHue BeIpaKEHUH, COAEPKALTUX JIOTAPUDMBI.

Jlorapudmuyeckue yYpaBHEHUHI. OcHoBHBIE METO/TBI pelieHus
Jorapu(pMHUUECKUX YpaBHEHHIA.

OcHOBHBIE TPUTOHOMETPUUYECKHE bopMyIbI. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BbIPAKECHUM. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHUM.



Pemienne cucrem JMHEHHBIX YpaBHEHUW. Marpuiia CUCTEMBI JIMHEWHBIX
ypaBHeHUH. Omnpenenurenb MaTpUIbl 2X2, €ro TEOMETPUYECKUM CMBICT U
CBOMCTBA, BBIUMCIEHUE €r0 3HAYCHHMs, TPUMEHEHUE OINPEACIIUTENS ISl PEIICHUs
CHUCTEMBI JIMHEWHBIX YypaBHEHHU. PemieHne mNpuKIagHbIX 3a4a4 C ITOMOIIBIO
CUCTEMBbl JIMHEWHBIX ypaBHeHUU. HcciiemoBaHWE TOCTPOCHHOM MOJEIH C
MIOMOIIBIO MATPHI] U OTIPEICTUTEIIEH.

[TocTtpoeHne maTeMaTUYECKUX MOJENEN PEAIbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHHI U HEpaBEeHCTB. [IprMeHeHHEe ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 337a4 M 3aJad M3 pa3IMYHbIX 00JacTel HAayKh M pealbHOU
KU3HU.

DyHKIUHN U TPauKH

OyHkius, crnocodbl 3amaHus (QyHkiuu. B3auMHO o00parHble (QYHKIUU.
Kommnosumus  gynkiuit. 'paduk  yHkiuu. DnemeHTapHbIE MpeoOpa3oBaHUs
rpa@uKoB QyHKIIHA.

OO6macth onpenesneHuss 1 MHOKECTBO 3HaueHU (yHkumu. Hynu QyHknum.
[IpomexxyTku 3HaKONOCTOSHCTBA. YETHBIE M HeuéTHbIe (pyHKUMH. [leproanyeckue
¢byukiuu. IIpoMexyTku MOHOTOHHOCTH (PYHKIIMH. MaKCUMyMbl U MUHUMYMBI
¢bynkuuu. Hanbosnbiee 1 HauMeHbIee 3Ha4eHUsT GYHKIIUHA Ha TPOMEKYTKE.

Jlunelinas, kBaApaTU4Has W JpOOHO-TMHEWHas (QYHKIUU. DJIEMEHTapHOE
HCCJIEIOBAHKE U TOCTPOEHUE UX IPa(UKOB.

Crenennast pyHKIUS ¢ HATypaJbHBIM U IIEJIBIM TTOKa3zareneM. E€ cBolicTBa u
rpadguk. CpoiicTBa MW rpaduK KOPHS N-OM CTENEHM Kak (YyHKIUM OOpaTHOU
CTEIEHH C HAaTYpaJbHbIM [10KA3aTEIIEM.

[TokazaTenbHast u norapudmuueckas (GyHKIMH, UX CBOWCTBA M TpaduKH.
Hcnonb3oBanue rpadukoB PyHKITUHN 7151 peIICHUS] YpaBHEHU.

TpuroHomerpuyeckas OKPY>KHOCTb, OIpPENEIECHUE TPUTOHOMETPUUYECKUX
(YyHKUMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEAbHBIX TIpolleccaX U SIBJICHUSX.
I'paduixu peanbHbIX 3aBUCUMOCTEM.

Havana maTemaTH4ecKkoro aHajaimnsa

ITocimenoBaTenbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATENbLHOCTEH. MeTox
MaTeMaTU4ECKOU WHTYKIIHAH. MoHOTOHHBIE u OTpaHUYEHHbIC
nocJjieoBaTeNbHOCTU. VICTOpHS BO3HMKHOBEHHS MAaTEMaTUYECKOTO aHain3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas ¥ TeOMETpUIECKask MPOrpeccu. beckoHeuHo yObIBaromas
reoMmeTrpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBArOUIEH reoMeTpUYeCcKon
IIPOTPECCUH. JINHENHBIN U SKCIIOHEHLIMAIBHBIN pocT. Hucio e. PopMyra CiI0XKHbBIX
npoueHToB. Mcrnosib30BaHWE TPOTPECcCUH IS PEIICHUS peajbHbIX 3a/1ad
MPUKIIAIHOTO XapaKTepa.



HenpepeiBHble (QYHKIMM M HMX cBOWCTBA. TOYKM pa3pbiBa. ACHMNTOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (PyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meron
MHTEPBAJIOB JUIsI PELICHUS HepaBeHCTB. [IprMeHeHHe CBOWCTB HEMPEPHIBHBIX
(GYHKIMI 7151 perieHus 3a1ad.

IlepBas u BTOpas npousBoAHble GyHKUMU. OnpeneiaeHue, reOMeTpUIECKU U
(u3nyecKuil CMBICI IPOU3BOIHON. YpaBHEHHE KacaTeabHON K rpaduKy QyHKIUU.

[IpousBogubie  smeMeHTapHbIX  ¢yHkiuil.  [Ipom3BogHast  cymMBI,
IPOU3BEJICHUS, YACTHOTO U KOMIO3UIIMH (PYHKIIUH.

MHo:kecTBa U JIOTHKA

MHoecTBO, omepaluy HaJ MHOXKECTBAMU U HUX CBOMCTBa. JlnarpaMmel
Olinepa—BenHa. IlpuMeHeHue TEOPETHKO-MHOXKECTBEHHOIO — ammapara  Juis
OMHCaHUsl peajbHBIX MPOLECCOB W SBJICHUN, NMPU PEHICHUU 3a7ady M3 JIPYrux
y4eOHBIX MPEIMETOB.

Omnpenenenue, TeOpeMa, CBOMCTBO MaTEMaTHYECKOTO OOBEKTA, CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUIIbHBIE YPaBHEHUS.

11 KJIACC

Yuciaa v BbIYUCICHUSA

Harypanbnbie u uensie yucna. [[ppuMeHeHMe NMPU3HAKOB IEIIMMOCTH LIEJBIX
yucesn, HauOosbImil oOmuit nenurens (nanee — HOJl) u Haumenbiiee oOriee
kpatHoe (nanee — HOK), octaTtkoB mo Mopyito, anroputma EBkinna st pemenus
3a/1a4 B LIEJIBIX YHUCIIAX.

KommekcHble uuncna. AnreOpaumveckas M TpUrOHOMETpUyeckas (HOpMbl
3alUCU KOMIUIEKCHOTO 4YHcia. ApupMETHYECKHE ONepalud ¢ KOMIUIEKCHBIMU
yuciaaMu. M3o0pakeHHe KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHu M3 KOMIUIEKCHOrO uuchia. [IpumeneHue
KOMITJIEKCHBIX YMCEN IJIs1 PeIIeHUs] PU3NUECKUX U TEOMETPUUYECKUX 3a71a4.

YpaBHeHUS U HEPABEHCTBA

Cucrema U COBOKYIIHOCTh YPAaBHEHHII M HEPABEHCTB. PaBHOCUIIbHBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOop  KOpHEW  TPUTOHOMETPHUYECKMX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpuuecKux HEPaBEHCTB.

OcCHOBHBIE METONBI  PEIIECHUS TOKA3aTeNbHBIX W  JIOTAPU(DMUUIECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPAITUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PELICHUSI CUCTEM W COBOKYIMHOCTEW pPallMOHAJIBHBIX,
WPpAIMOHATBLHBIX, TTOKA3aTEIbHBIX U JOTapU(DMUYECKUX YPABHCHHI.

YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMHU.



[IpumeHeHne  ypaBHEHMH, CHCTEM W HEPABEHCTB K  PEUICHUIO
MaTeMaTUYECKHX 337a4y M 3aJa4 M3 pa3IMyHbIX 00JacTeil HaAyKu M pealbHOU
KWU3HU, UHTEPIPETALMS IT0JyYCHHBIX PE3YIIbTATOB.

DOyHKIUHN U TPaduKH

I'paduk kommozunmm GyHkIUHA. ['eoMerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAUHATHOM IJIOCKOCTH.

Tpuronomerpruueckne GyHKIINH, UX CBOMCTBA U rPaUKH.

['paduueckue Meronpl pelieHHus ypaBHEHHM W HepaBeHCTB. ['paduueckue
METObI PEIICHHUS 3a]1a4 C TapaMETPaMH.

Hcnonb3oBanne rpapukoB (QYHKIUN Ui HMCCIEIOBAaHUSA MPOIECCOB U
3aBHCHMOCTEH, KOTOpbIE€ BO3HUKAIOT MPHU PEIICHUH 3a7a4 W3 APYTUX Y4eOHBIX
MPEIMETOB U PEATIBHOMN KU3HU.

Hayaja maTeMaTH4eCKOro aHaIM3a

[IpuMeHeHre NMPOU3BOJHON K MCCIEAOBAHHUIO (DYHKIIMIT HA MOHOTOHHOCTbH U
sKCcTpeMyMbl.  HaxokneHue  HamOOJbIIETO W HAaUMEHBIIETO  3HAYEHWH
HENpPEepbIBHON (QYHKIIMH Ha OTPE3KeE.

[IpumeHenne TPOU3BOJHOM JUIA HAXOXKACHUS HAWJIY4dIller0 pPELICHHS B
IPUKIAIHBIX 3aJadax, Ui ONIPENCIICHUS CKOPOCTU M YCKOPEHHMsA IIpolecca,
3aJ1aHHOTO (DOPMYJIIOH W TPaPUKOM.

IlepBooOpa3Has, OCHOBHOE CBOICTBO mepBooOpa3HbIX. IllepBooOpa3Hbie
aneMeHTapHbIX PyHKUUH. [IpaBuna HaxoX1eHHUs TepBOOOPA3HBIX.

WNHurerpan. ['eomeTpuuecknii CMBICII MHTErpasa. Brruncinenue
onpenenéHHoro uaTerpana no popmyne Hetorona-JleitOuuiia.

[IpumeHeHne uHTErpajsa s HAXOXKICHHUS IUIOMAACH IUIOCKUX (QUIYyp U
00BEMOB T€OMETPUYECKUX TEJI.

[Ipumepsl pemenuit auddepeHunanbHblX ypaBHEHUN. MartemaTtuyeckoe
MOJEJIMPOBAHUE pEANbHBIX IMPOLECCOB C TNOMOLIBI AU epeHIHATbHBIX
YPAaBHEHUM.



IVNTAHUPYEMBIE PE3VJIBTATbI OCBOEHUA VYUYEBHOI'O KVYPCA
«AJIT'EBPA 141 HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBII YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:kIaHCKOT0 BOCIIMTAHUSA:

c(hOpPMUPOBAHHOCTH TPAXKTAHCKOM MO3UIIMUA 00YYaIOIIeTrocs! Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJI€HAa  POCCUICKOro  oOulecTBa,  IPEACTAaBIECHUE O
MaTEeMaTHYECKUX OCHOBaX (YHKIIMOHWPOBAHMS PA3IMUYHBIX CTPYKTYp, SBICHU,
IpolLeayp TpaxkaaHckoro oOmiecTBa (BbIOOpPHI, OMPOCHl M APYroe), yMEHHe
B3aMMOJECHMCTBOBATh C COLMAJIbHBIMA HHCTUTYTaMH B COOTBETCTBUM C HX
(YHKIUSAMHU U Ha3HAUYEHUEM;

2) MATPUOTHYECKOT0 BOCIIMTAHMSI:

c(OPMHUPOBAHHOCTh POCCUHCKOMN I'pa’KAAaHCKOW HIEHTUYHOCTH, YBAKEHUS K
[IPOLIJIOMY W HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTHUIKEHUAM POCCUMCKUX MAaTEMaTUKOB U POCCHUMCKON MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JIOCTHXKEHUH B JAPYrMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMUKHY;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSI:

OCO3HaHUE JAYXOBHBIX LIEHHOCTEH POCCHUHCKOro Hapoza, chopMHUpOBAaHHOCTH
HPABCTBEHHOI'O CO3HAHUsA, dTUYECKOTO ITOBEIEHMS, CBA3aHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JOCTW)KCHUNM HAyKHM U JEATEIBHOCTbIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIaJ1a B IOCTPOCHHUE YCTOMYUBOTO Oy IyIIEro;

4) 3CTeTHYECKOT0 BOCIIMTAHUS

JCTETUYECKOE OTHOIICHUWE K MHPY, BKIIOYAss DJCTETUKY MAaTEMaTHYECKUX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3a/1a4, PEHICHUH, pacCyXIeHHH, BOCTIPUUMYUBOCTh
K MAaTEMaTUYECKUM aCIIeKTaM pas3JIMYHbIX BUJOB UCKYCCTBA;

5) ¢pu3nIecKOro BOCIUTAHUA:

c(OPMUPOBAHHOCTh yYMEHUS MPUMEHATh MAaTeMaTHYEeCKHME 3HAaHHUS B
MHTEpEecax 310pOBOro U 0€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOUIEHUE K
CBOEMY 37I0POBBIO (370pOBOE THUTaHUE, COATTAHCUPOBAHHBIN PEXKUM 3aHATUU U
OT[bIXa, peryjsipHas Qu3ndeckas akTUBHOCTb), (DU3MUECKOE COBEPLUICHCTBOBAHHE
IIPYU 3aHATUAX CIIOPTUBHO-0310POBUTEIBLHOMN AEATEIBHOCTHIO;

6) TPy/10BOI0 BOCITATAHMA:

FOTOBHOCTh K Tpydy, OCO3HAaHUE IIEHHOCTU TPYAOTIO0OUs, HHTEpeC K
paznuuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSTENbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ NPWIOKEHUSMU, YMEHUE COBEpUIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccur ¥ pealn3oBbIBATh COOCTBEHHbIE >KU3HEHHbBIE IUIAHBI,



FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4eckoMy  OOpa3oBaHHMIO U
caM00Opa30BaHUIO HA TMPOTSHDKCHWHM BCEH JKW3HH, TOTOBHOCTh K AaKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JIOTHYE€CKOT0 BOCTIUTAHMSA:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYphl, TOHUMAHUE BIMSHUS
COLMAJIbHO-D)KOHOMUYECKUX IPOIECCOB HA COCTOSIHUE MPUPOJHONW M COLUAIBHON
Cpelibl, 0CO3HaHUE MI00AIBHOTO XapaKTepa dKOJOTUYECKUX MPOOIeM, OpUEHTAITUS
Ha TIPUMCHCHHE MAaTeMaTHYCeCKUX 3HAHWHM I pelieHus 3amad B 00JiacTu
OKpY’Kalollel cpenbl, IUIAHUPOBAHUE TIOCTYNKOB M OIICHKM HUX BO3MOXHBIX
MOCJHEACTBUN JJIS1 OKPYKAIOLIEH CPE/IbI;

8) HeHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH ©W  OOIIECTBEHHOM  MpPaKTUKH, IMOHUMaHUE
MaTEMaTUYECKOM HayKd Kak cdepbl UYeJOBEYECKOM IesTEeIbHOCTH, JTaloB €€
pa3BUTUSI M 3HAYMMOCTH JUIsl Pa3BUTHUS LUBUJIU3AIUU, OBJAJEHUE SI3BIKOM
MaTeMaTUKM W MaTEeMaTUYeCKON KyJIbTypoM Kak CpeJICTBOM IIO3HAHUS MHDa,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJVBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDHI

Ilo3naBaTebHBbIC YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUA

ba3oBble jornueckue aeiicTBUA:

BBISIBIISITh U XapAaKTEPU30BaTh CYILIECTBEHHBIE IMPU3HAKM MAaTEeMaTUYECKHUX
OOBEKTOB, TOHATHH, OTHOIIEHUWA MEXKAYy TMOHATUIMH, (HOPMYIUPOBAThH
OnpeaeNeHs] MOHATHIA, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KJAacCU(UKaAUY,
OCHOBaHMS J1s1 0000IIEHHS U CPAaBHEHMSI, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U NPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPHUIIATENIbHBIC, CIMHIUYHbBIC, YACTHBIE U OOIIHE, YCIOBHbIE;

BBISIBJISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHUS
B (pakTax, MaHHBIX, HAOJIIONECHUSIX U YTBEPXKACHHSX, MpEIIaraTb KPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JeNaTh BBIBOJBI C MCHOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOAUTH CAMOCTOSITENIBHO JOKA3aTENbCTBA MATEMATHUYECKUX YTBEPKICHUM
(TIpsiMbI€ U OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOJIbI;

BBIOMpPATh CMOCOO pelieHnus Yy4eOHOW 3adaud (CpaBHHUBATh HECKOJIBKO
BApUAHTOB  pEIIEHUsA, BbHIOMpAaTh HauOoyiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOSATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBbie ucciienoBare/ibCcKkue AeUCTBUS:

UCIIOJb30BaTh BOMPOCHI KAaK HCCIEIOBATEIbCKUNA WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTUBOpEUYHE,  MpodIiieMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH THUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIHI0, MHEHUE;

MPOBOJIUTh CAMOCTOSITENIBHO CIJIAHMPOBAHHBIA KCIEPUMEHT, UCCIICIOBAHUE
[0 YCTAHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4eCKOoro 00beKTa, SBJICHHUS, Tpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXITy 00bEeKTaMU, SIBJICHUSIMH, TIPOILIECCAMU;

CaMOCTOSATENbHO (OPMYIHPOBATH OOOOIICHHUS M BBIBOJBI 1O pPE3yJibTaTaM
NPOBEIEHHOTO  HAONIONIEHUS, MCCIENOBAaHUsA, OLEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJbTAaTOB, BEIBOJIOB U 0000IIICHMIA;

MIPOTHO3UPOBATh BO3MOXXHOE Pa3BUTHE IIPOLECCA, A TAKXKE BBIABUIATh
MPEOJIOKEHUSI O €70 PAa3BUTHHU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanueii:

BBIABIIATE AeUIMTH MHPOPMAINHU, TaHHBIX, HEOOXOIUMBIX NIJIi OTBETA Ha
BOINPOC U ISl PEIICHUS 3a/1a4H;

BbIOMpATh MH(OPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AaHAJIU3UPOBATD,
CUCTEMAaTU3UPOBATh W HMHTEPHPETUPOBATh HMHGOPMAIMIO PA3JIUYHBIX BHIAOB U
dbop™m npeacTaBICHUS;

CTPYKTYpPUPOBAaTh MH(POPMAIIMIO, MPEJCTABIATh €€ B Pa3IMUHBIX (PopMax,
WJUTIOCTPUPOBATH IpapUuecKy;

OIICHUBATh HaJIEKHOCTD uHpopmMaru o CaMOCTOSITETIEHO
c(hOpMYITUPOBAHHBIM KPUTEPHSM.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIC 1eHCTBUS

Oo0wmenue:

BOCIPUHUMATh U (HOPMYIHPOBATh CYKACHHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeasMu OOLIeHMsI, SICHO, TOYHO, T'PAaMOTHO BbIpa)kaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M NMHACBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAYy PEIICHUS 3a7auH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAaT;

B X0/1€ OOCYKJEHHs 3a/1aBaTh BOMPOCHI MO CYHIECTBY OOCY>KIaeMOW TEMBbl,
npoOJieMbl, pelaeMoi 3a7aud, BBICKA3bIBaTh MJIEH, HAIEJICHHbIE Ha IOHCK
pELIEHNs], COIOCTABIIATh CBOU CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
auanora, oOHapy>KUBaTh pa3iMuyde W CXOACTBO MO3UIMH, B KOPPEKTHOM (opme
(bopMyIMpOBATH PA3HOIIIACHS], CBOU BO3PAKEHUS;

MIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEI0BAaHNUS,
MPOEKTa, CaMOCTOSATEIbHO BBHIOMpPATh (QopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
pe3eHTallu U 0OCOOEHHOCTEN ayJUTOpHUH.

PeryiasiTuBHbIC YHMBeEpCaJlbHbIE yUYeOHbIE 1elCTBUA



Camoopranmusanms:

COCTaBJISITH ILJIaH, AJITOPUTM PEIICHHUS 3a/lauu, BIOUpaTh CIIOCOO PEIICHHUS C
y4€TOM MMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh
1 KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIH HHTEJIEKT:

BJaJIeTh  HABBIKAMM  ITIO3HABATENBHOM  pedieKCMH Kak  OCO3HaHMUS
COBEPILIAEMbIX JEUCTBUI U MBICIHUTENbHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
croco0aMy CaMONPOBEPKU, CAMOKOHTPOJSI Mpollecca M pPe3ysibTara pPelIeHHs
MaTEMaTUYECKON 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUN 3a/1auH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, JAaHHBIX,
HaWJCHHBIX OIMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTATa LIETU U YCIOBUAM, OOBSICHATH IPUUHHBI
JOCTH)KEHUS WIIM HEIOCTHXKCHHS! PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MMOHUMATh M WCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWUBUIYATbHON
paboThl mMpU pEHIeHHH Y4YeOHBIX 3a7ad, MPUHUMATh IeJdb COBMECTHOM
NeSTEIBHOCTH, TJIAHUPOBATh OPTAaHU3AIUI0 COBMECTHOM DPAaOOTHI, pacmpenemsiTh
BUJBI paboOT, JIOTOBApUBATHCS, OOCYXAAaTh IMPOLIECC W PpPe3yJabTaT padoTHI,
000011aTh MHCHHS HECKOJIBKHUX JIIOICH;

y4acTBOBaTh B TPYIIOBLIX (opMax paboThl (0OCYKIeHUsI, OOMEH MHEHH,
«MO3TOBBIE IITYPMBI» ¥ HWHBIE), BBIMIOJHATH CBOK YacTh pPabOTBl U
KOOPJIMHUPOBATh CBOM JEHCTBHUS C JPYTMMH WICHAMH KOMAaHIIbI, OIICHWUBATH
KaueCcTBO CBOET0 BKJaJa B OOIMIMNA MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICUCTBHUSI.

HHPEAMETHBIE PE3YJIbTATBI

K koniy obOyuenuss B 10 kjacce oOydarouuics MOIYYUT CICAYIOIIHE
MpEMETHBIC PE3YJbTAThl MO OTMEJIbHBIM TeMaM paboueil MporpamMmbl yu4eOHOTO
Kypca «AnreOpa u Hauajla MaTEMaTUYECKOTO aHATN3ay:

Yucaa 1 BbIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHITHSAMHU: PAIMOHAIBHOE YHUCIIO, OECKOHEYHAas
nepuoandecKasl JaApoOb, TMPOILEHThI, HPpaAlMOHATBLHOE YHCJIO0, MHOXECTBa
palMOHAJIBHBIX U JACHCTBUTEIBHBIX YUCEI, MOAYJIb JEHCTBUTEILHOTO YUCIA,;

NPUMEHSITh JpoOM W TPOLEHTHl MJIA PEIICHUS MNPUKIAIHBIX 3aJad U3
PAa3IMYHBIX OTPACJIEN 3HAHUUN U PEATTbHOU KU3HU;

MPUMEHSITh NPUOTUKEHHBIE BEIYUCIICHUS, TIPABUIIA OKPYTJCHUSI, TPUKUIKY U
OLICHKY pe3yJbTara BbIYUCICHUN;



CBOOOZIHO ONEpUPOBATHh MOHATUEM: CTENEHb C LEJIbIM IO0Ka3aTeleM,
MCIIOJIb30BATh MOAXOAAILYI0 (POPMY 3aIHUCU IEHCTBUTEIBHBIX YHCEN AJS PEIICHUs
MPAKTUYECKUX 3aJ1a4 U MPEJCTABICHUS JaHHbBIX;

CBOOO/JHO OINEPUPOBATh MOHATHUEM: apU(PMETUUECKUN KOPEHb HATypalbHON
CTEIIEHU;

CBOOOJHO OINEPUPOBATH IMOHATUEM: CTENEHb C PAMOHAIBHBIM [TOKA3aTENIEM;

cBOOOJIHO OMNEpUPOBATH TMOHATUSAMHU: JIOTapU(PM dYHCIA, JECATHYHBIE U
HaTypaJIbHbIE JTOTapU(PMBI;

CcBOOOZHO ONEpUPOBATHh MOHATUSAMU: CHHYC, KOCHHYC, TAaHT€HC, KOTAHIEHC
YUCJIOBOTO apryMEHTAa;

OIEPUPOBATH MOHATUSAMM: APKCUHYC, APKKOCHHYC M ApKTAHTECHC YUCIOBOIO
apryMeHTa.

YpaBHeHUS M HEPABEHCTBA:

CBOOOJHO OIEpUPOBATh MOHIATHUSMU: TOXJIECTBO, YPaBHEHHUE, HEPABEHCTBO,
PABHOCHJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl PEIICHUS pPalMOHANbHBIX U JApPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPUMEHSATh METOJ WHTEPBAJOB JUIsl PEIICHUS
HEPABEHCTB;

CBOOOJIHO OIEpPUPOBATh MOHATUSMHU: MHOTOUIEH OT OJHOM MEPEMEHHOM,
MHOTOWIEH C LEeIbIMH KO3(p(UUIUEHTAMH, KOPHU MHOIOYIEHA, HPUMEHATh
JIEJIEHNE MHOTOYJIEHA HA MHOTOYIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl PELLICHUS 3a/1a4;

CBOOOJHO ONEPUPOBATH TMOHATUSAMHU: CHUCTEMA JIMHEWHBIX YpaBHEHWIA,
MaTpUla, OMNPEACIUTENIb MAaTpPUllbl 2 X 2 W €ro TeOMETPUYECKUM CMBICIH,
HCIIOJIb30BaTh CBOWCTBA OMPENEIUTENA 2 X 2 JUIsl BBIYMCIEHUS €ro0 3HAYEHUs,
OPUMEHATh ONPEACIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX YpaBHEHUH,
MOJIEJIMPOBATh PEAJIbHBIE CUTYalluH C MOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
HCCIIEI0OBATh IIOCTPOEHHBIE MOJEIHM C IOMOIIBIO MaTpPULl U ONPENEIUTEIIEH,
MHTEPIPETUPOBATH NOJYUYECHHBIN PE3YJIbTAT;

MCIIOJIb30BaTh CBOMCTBA JIEWCTBUM C KOpHSIMHU [JIsi MpeoOpa3oBaHUs
BBIPAKCHUN;

BBINIOJIHATH MPE0OPa30BAHMS YMCIOBBIX BBIPAXKEHH, COAEPIKALIUX CTEICHH C
palMOHAIIBHBIM [T0KA3aTEeJIEM;

UCII0JIb30BaTh CBOICTBA agorapu(pMoB LISt npeoOpa3zoBaHus
Jorapu(MUUECKUX BBIPAXKECHU;

CBOOOJHO ONEPUPOBATH MOHATHUSIMHU: HppPAIMOHAJIBHBIE, MOKa3aTelIbHbIE U
norapu(MUUYEcKre YpaBHEHHUSI, HAXOJAUTh UX PEUICHUS C MMOMOILbIO PABHOCUIIBHBIX
NIEPEXOJIOB WIIN OCYILIECTBIISASA POBEPKY KOPHEM;



NPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKUE (GOpMYIIbl I TpeoOpa3zoBaHus
TPUTOHOMETPUUECKUX BBIPAKCHUI;

CBOOOJTHO  OMNEPUPOBATH TMOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OpUMEHATh  HeoOxoaumble  (OPMYJbl Il PEIIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJIETTUPOBATh pEalbHbIE CHUTYyalldd Ha S3bIKe anreOpbl, COCTaBIATH
BBIPDQ)KCHMS, YpaBHEHHUS, HEPABEHCTBAa IO YCIOBHIO 3aJadd, MCCIEI0BATh
MOCTPOEHHBIE MOJIEJIH C UCIIOIB30BAHUEM alllapaTa ajreopsbl.

DOyHKUMH U TPpaPUKu:

CBOOOJIHO OTNEpPUPOBATh MOHATUAMU: (DYHKIIUS, CIOCOOBI 3aaHusl (PYHKIIUH,
B3aUMHO OOpaTHbIe (QYHKIMHU, KOMMO3UIUS (QYyHKIMH, Trpaduk GyHKIUH,
BBITIOJIHATD dJIEMEHTapHbIE TPeoOpa3zoBanus rpa@uKoB QyHKIIHIM;

CBOOOJHO OIEpPUPOBATH MOHATHAMHU: OOJACTh OMPENEICHUS U MHOXKECTBO
3HaYeHUN QYHKINH, HYJIH QYHKIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOZIHO ONEpUpOBaTh MOHATUSMM: UETHbIE M HEUYETHBbIE (yHKUUH,
nepuoanyeckrue GyHKIUHU, TPOMEKYTKH MOHOTOHHOCTU (DYHKLIMU, MAKCUMYMBI U
MUHUMYMBl (DyHKIIMM, HauOOJbllee W HAWMEHbIIEE 3HaYeHHE (YHKIUU Ha
MIPOMEXKYTKE;

CBOOOJHO OIEpPUPOBATh MOHATHSAMU: CTENEHHAsA (PYHKUHUS C HATYpPAJIbHBIM U
HeibIM ToKa3zareneM, rpaduk CTeNeHHOW (YHKIMM C HAaTypaJbHBIM M IEIbIM
nokaszaresnemM, rpaguk KOpHs Nn-oil CTeNeHM Kak (PYHKIMHM OOpaTHOM CTENEHU ¢
HaTypaJibHbIM MOKa3aTeNeM;

OTepUpOBaTh TOHATUSMU: JIMHEWHAsA, KBaJgpaTHYHas W JAPOOHO-THUHEHHas
(yHKUMHU, BBITOJIHATD 3JIEMEHTAPHOE UCCIIE0OBAHUE U TOCTPOEHUE UX IPaUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSAMHM: IOKa3aTeldbHas W Jorapupmuyueckas
(yHKUMU, WX CBOMCTBA U rpauKH, HCIOJIb30BATh MX TpaQUKUA [JIS PEIICHHS
YPaBHEHU;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: TPUTOHOMETPUYECKAs OKPY>KHOCTD,
ofpesiesieHue TPUTOHOMETPUUECKUX (QYHKIMI YMCIOBOTO apryMEHTa;

UCTONb30BaTh rpaduku (GYHKOUN Ui HMCCIEAOBaHUS IPOLIECCOB U
3aBHCHUMOCTEH MpU pelIeHUH 3ajad U3 JPYTHX Y4eOHBIX MPEAMETOB U peaibHON
KU3HU, BBIPAXKATh POPMYJIaMH 3aBUCUMOCTU MEXIY BEIMUUHAMU;

Havana maTemaTn4yecKoro anajm3a:

CcBOOOZIHO ONEpUpOBaTh MOHATUAMU: apumeThyeckas M TreoMeTpuyecKas
mporpeccusi, 06CKOHEYHO yOBIBAIOIAsi TEOMETPUYECKasl TPOTPECCHs], TUHEHHBIN U
HKCIIOHEHIIMATIBHBIA POCT, (hOpMyJia CIOKHBIX MPOLEHTOB, UMETh MPE/ICTAaBICHHUE
0 KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM MJIA PEUICHUs pealbHbIX 3aJlady MPUKIAJTHOTO
XapakTepa;



CBOOOJIHO OTIEpUPOBATh MOHATUSIMU: MOCIEA0BATENLHOCTh, CIOCOOBI 3aJaHus
IIOCIEA0BATEIbHOCTE, MOHOTOHHBIE M OrPaHUYEHHBIE IOCIEI0BATEIBHOCTH,
IIOHAMATh OCHOBBI 3apOXKJICHHUS MATEMaTHYECKOIO aHajM3a Kak aHaau3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMHU: HENpepbIBHbIE (YHKIUU, TOUYKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpaduka GyHKITUH;

CcBOOOMHO OmEepHpoBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAS Ha OTpPE3KE,
NPUMEHSTH CBOMCTBA HEMTPEPBIBHBIX (PYHKIUH ISl pEIICHUs 3a/1a4;

CBOOOZIHO OIEpUpPOBaTh TMOHSATUSMU: TepBas W BTOpas MPOU3BOIHBIC
GyHKIMH, KacaTeabHast K rpaduKy QyHKINM;

BBIYUCIISITh MPOU3BOJHBIE CYMMBbI, ITPOU3BEICHUS, YACTHOTO U KOMITO3HUIIUU
IBYX (DYHKIIMH, 3HATh IPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIIHIA;

UCIIOJIb30BaTh T'€OMETPUYECKUN M (DU3UYECKUH CMBICT MPOU3BOJHOM IS
peleHns 3anad.

MHoskecTBa U JIOTHKA:

CBOOOJHO  ONEpUPOBAaTh TMOHATHSAMHU: MHOXECTBO, ONEpaluud  Haj
MHO>KECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllapar JJjsl OMUCAHUS peaIbHBIX
IIPOLIECCOB U SIBJIICHUM, IPU PEIICHUH 3a7]a4 U3 APYTUX yU4EOHBIX MPEIMETOB;

CBOOOJIHO OIEpPUPOBaTh MOHATUSMU: OIpEAEIICHUE, TEOpEeMa, ypaBHEHHUE-
CJIEICTBUE, CBOICTBO MaTeMaTHYECKOro 00bEKTa, JOKa3aTelbCTBO, PABHOCUIIbHBIE
YpaBHEHHS U HEPABEHCTBA.

K xonmy obOydyenus B 11 kjacce oOydaromMACS TOJYYHUT CIEIYIONINE
IpPEeIMETHBIE PE3yJbTaThl M0 OTACIBHBIM TeMaM pabodeil mporpaMMmbl yu4eOHOTO
Kypca «AnreOpa 1 Hadajia MaTEMaTUYECKOTO aHATN3ay:

Yuciia 1 BbIYUCTICHUSA:

CBOOOZHO ONEpUPOBATH TOHATUSMHU: HATypaJbHOE M ILEJIOE YHCIIO,
MHOKECTBA HATYPAJIbHBIX U LEJbIX YUCEN, MCIOJIb30BaTh MPU3HAKU JEIMMOCTH
uensix yucen, HOJl 1 HOK HaTypallbHBIX 4Mcen sl pelieHus 3a/1ay, IPUMEHSTh
anroput™ EBximmaa;

CBOOOJHO OMNEPUPOBATH TMOHSATUEM OCTaTKa MO MOAYJIO, 3alKChIBATH
HaTypajbHbIE YMCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJHO OMNEPUPOBATH TMOHATUSMHU: KOMILJIEKCHOE YHMCIO M MHOKECTBO
KOMILJIEKCHBIX YHCEJ, MPEJCTaBIsATh KOMILJICKCHBIE YHCIIa B alreOpanveckor u
TPUTOHOMETPUUECKON (hOpMe, BBITMIOTHATH apu(PMETHUECKUE ONeparii ¢ HUMHU U
U300pakaTh Ha KOOPJAMHATHOM MIOCKOCTH.

YpaBHeHUA M HEPABEHCTBA:



CBOOOZIHO ONEPUPOBATH NOHATHUAMU: HPpALMOHAIbHBIC, TOKA3aTelIbHbIE U
jJorapuMHUUECKUe HEpPABEHCTBA, HAXOAUTh WX PEHICHUS C  TOMOIIBIO
PABHOCHWJIBHBIX IIEPEXOJIOB;

OCYIIECTBIIATh OTOOp KOpPHEM TMpU PELIEHUHM TPUTOHOMETPUUYECKOTO
YPAaBHEHUS;

CBOOOZIHO OMEpUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OpPUMEHATh HeoOXoaumble  (GOpMyNbl  JUIsl  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOOHO OMEPHUPOBATH MOHATUSIMU: CHCTEMAa U COBOKYITHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCWIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTH PELICHUS
CHUCTEMBI U COBOKYITHOCTEW PALIMOHAIBHBIX, UPPALMOHAIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(pMHUUECKUX YpaBHEHUHN U HEPABEHCTB;

pemars palOHaJIbHbIE, UPPALOHAIIBHBIE, IIOKa3aTeNbHbIE,
jgorapuMHUuUecKue UM  TPUTOHOMETPUYECKHE YpaBHEHUS UM  HEPaBEHCTBA,
COZIepIKaIlle MOYJIM U IIapaMeTpBhl;

MPUMEHSATH TpaduuecKre METOAbI ISl PEIICHHUs] YPaBHEHUN U HEPABEHCTB, a
TAK)K€ 3a/1a4 C apaMeTpaMu;

MOJICIMPOBaTh pealibHble CHUTyalldd Ha s3bIKE€ ainreOpbl, COCTABIATH
BBIDAKCHUSI, YPABHEHUS, HEPABEHCTBA M MUX CHCTEMBI II0 YCJIOBHMIO 3a/1ayM,
UCCJIEI0BAaTh IMOCTPOCHHBIE MOJENM C MCHOJB30BAHMEM ammapara aiareOpsl,
MHTEPIPETUPOBATH IMOJTYYECHHBIN PE3yJIbTAT.

DOyHKUMHU U TPaPUKH:

CTpOUTh TpadUKU KOMMO3ZUIMH (PYHKIMI C MOMOIIbIO 3JIEMEHTapPHOIO
MCCJIEIOBAHMS U CBOMCTB KOMIO3UIMU ABYX (DYHKIIMIA;

CTPOUTh T'€OMETPUYECKHE O00pa3bl ypaBHEHMH W  HEPaBEHCTB  Ha
KOOPJIMHATHOM TNIOCKOCTH;

CBOOOJAHO  ONEpPUPOBaTh TMOHATUAMU: TPAPUKA  TPUTOHOMETPUUYECKUX
INZEINIVIH

MPUMEHATh (QYHKIUU s MOJEIUPOBAHUS M UCCIEIOBAaHUS pPeabHBIX
IIPOLIECCOB.

Havasa maTeMaTH4eCKOro aHAJIM3a:

UCIIOJIb30BaTh MPOU3BOIHYIO JUIsl UCCIEAOBaHUS (PYHKIIMM HA MOHOTOHHOCTD
1 DKCTPEMYMBI;

HAXOAUTh HauOoJIbIlIee U HAaMMEHbIIee 3HAUCHUS (PYHKIIMM HEPEPHIBHOM Ha
OTpE3KE;

WCIIOJIB30BaTh MPOU3BOJHYIO JUISl HAXOXICHHS HAWydlIero peleHus B
NPUKIAAHBIX, B TOM YHCJIE€ COLHMAJbHO-DKOHOMHMYECKHMX, 3ajadax, i
OTpe/ieNIeHUs] CKOPOCTHM M YCKOPEHHUs Ipolecca, 3aJaHHOro (GopMynol wiu
rpadukom;



CBOOOZHO  ONEpPHPOBATH IOHATUSMH: IEPBOOOpa3Has, OINpeNeIEHHbIH
UHTETPaj, HAXOIUTh MEPBOOOPA3HBIC AJIEMEHTAPHBIX (YHKIMA W BBIYUACIATH
uHTerpan no gopmysne Hototona-JleitOnuna;

HAXOJIUTh TUIOMIAJIH TUIOCKUX GUTYP ¥ 0OBEMBI TE C ITIOMOIIBIO HHTETPAIa;

MMETh TPEJCTABICHHE O MaTEMaTHYeCKOM MOJICITUPOBAHUN HAa TPHMEpE
cocTaBlieHUs M PepeHINATBHBIX YPaBHCHU,

pemarb MpUKIaTHbIe 33/1a4d, B TOM YHCJIE COIMATbHO-I)KOHOMUYECKOTO H
(u3ruecKoro xapakrepa, CpeACTBAMH MATEMaTHYECKOTO aHAITU3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KonuyectBo yacos DJICKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Konrtpoasubie | Ilpakrnuyeckue
n/n NPOrpaMMbl Bcero o0pa3oBare/bHbIE
padoThI padoThI
pecypchl
MHOX€ECTBO NEUCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. ParinonaibHbIE ypaBHEHUS U 24 1 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
YpaBHEHUI
5 Oynkuuu v rpadpuku. CteneHHas QyHKIUS ¢ 12 1 0
LEJIBIM TOKa3aTelleM
3 ApudmeTnueckuii KopeHb N-0if CTEeNeHH!. 15 1 0
Hppanuonaibuble ypaBHEHUS
4 [TokazarenbHas ¢pynkuus. [lokazaTenbHbie 10 1 0
ypaBHEHMUSI
5 Jlorapudmuueckas GyHKIUS. 18 1 0
Jlorapugmuueckue ypaBHEHUS
6 TpuroHoMeTpUUYECKNE BEIPAKEHUS U 99 1 1
YpaBHEHMUSI
[TocnenoBaTenbHOCTH U IPOrPECCUN 10
HenpepsbiBablie ¢pyHkumu. [IponsBonHas 20 1
9 [ToBTOpeHue, 00001IeHNE, CHCTEMATH3AIIUS 5 9 0
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 3




11 KITACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3aesioB U TeM (uudposbie)
Kourpoabnbie | IlpakTnyeckue
n/n NMPOrpamMMbI Bcero o0pa3oBaTe/bHbIe
padoThbI padoTsbI
pecypchbl
1 I/IccneL[OBaHer (GYHKIHI € TOMOLIBIO 29 1 1
MPOU3BOIHON
2 [lepBooOpasHas u uHTETpaI 12 1 0
3 ['paduku TPUTOHOMETPUUECKHUX (PYHKIIUHA. 1 1 0
Tpuronomerpruveckne HepaBEHCTBA
4 WppanmonansHeie, oKa3aTeIbHbBIE U 24 1 1
norapuMuUecKre HEPaBEHCTBA
5 KomMrnekcHbie uncia 10 0
6 HarypanbHble U 1enbie 9ncia 10 0
CucTeMbl palMOHANTBHBIX, HPPAMOHATBHBIX
7 MOKa3aTeNNbHBIX U JIOrapu(PMUUECKUX 12 1 0
YPaBHEHUM
8 3ara4yu ¢ napameTpaMu 16 1 0
9 HOBTO})GHI/IG, 000011eHHE, CUCTEMATHU3AIHS 16 9 0
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 2




HOYPOYHOE IIVTAHUPOBAHUE

10 KITACC
KosnunuyectBo yacos DJICKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoabnsie | Mpaktiieckue fI[Sy‘leHI/IH :)Iﬁ:)l;zoBaTeanme
padoThI padoThI pecypesI
1 [[MHOkeCTBO, Olepaluy HaJl MHOKECTBAMHU 1 0 0
U UX CBOICTBa
2 Juarpammsl Ditnepa-Benna 1 0 0
3 [IpumeHeHne TeopeTUKO-MHOKECTBEHHOT'O 1 0 0
anmnapara JJis peleHus 3aaad
Parnmonanbubie uncina. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, IPOIICHTHI, 1 0 0
OeCcKOHEeUHbIE IEpUoINYEcKUe Jpodu
Panmonanbubie uncia. OOBIKHOBEHHBIC U
5 JECSITUUHbIE IPOOH, IPOLIEHTHI, 1 0 0
OeCKOHEUHbIE IEPUOUYECKUE IPOOH
5 [Ipumenenue npoOeit ¥ MPOLIEHTOB NI 1 0 0
pelIeHns MPUKIaJHbIX 3a1a4
7 [Ipumenenue npoOeit ¥ MPOLIEHTOB NI 1 0 0
pelIeHns MPUKIaJHbIX 3a1a4
8 JlewcTBuTenbpHbIe uncia. ParinoHaibHbIe U 1 0 0
UppaluoHaIbHbIE YHCIIa
9 ApudmeTnueckue onepaiuu ¢ 1 0 0
JENCTBUTENIBHBIMH YN CIIaAMU
10 Monyinb 1eHCTBUTENBHOIO YNCHIA U €T0 1 0 0

CBOICTBa




11

[IpnbnnxEHHBIE BEIUNCIEHUS, IPAaBUIIA
OKpYIJICHUS, IIPUKUKA U OLICHKA
pe3yJibTaTa BBIYMACICHUN

12

OcHOBHBIE MCTO/JbI pCHICHUSA LECJIbIX U
JpOOHO-pallMOHATIBHBIX YPABHEHUH U
HEPaBEeHCTB

13

OcHOBHBIE MCTOJbI PCHICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

14

OCHOBHBIE METO/BI PEIICHUS LEIBbIX U
IpoOHO-pallMOHATIBPHBIX YPAaBHEHUH H
HEPABEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOro4ieHa Ha MHOTOYJIEH C
octaTtkoMm. Teopema besy

16

MHOTO4JICHBI ¢ HEeTBIMU KO3DPUIICHTaMHU.
Teopema Buera

17

Pemenne cucreM MMHENHBIX ypaBHEHUN

18

Pemenne cucreM MMHENHBIX ypaBHEHUN

19

Marpuia CUCTEMBI TUHEHHBIX YPaBHEHUN.
OnpenenuTens MATPUITLI 2X2, €T0
T€OMETPUUYECKHI CMBICII U CBOMCTBA;
BBIYKCIICHUE €TI0 3HAYCHUS

20

Ornpenenurtens MaTpUILLl 2%X2, €ero
T€OMETPUUYECKHI CMBICII U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

21

IIpumeHeHne onpeaennuTens s peneHus
CHUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemenne npukiagHbIX 3a1a4 € IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

23

Pemennie npukiiagHpIX 3a/1a4 C TOMOLIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

24

KoHnTtposbnas padora: "PannonaibHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHEWUHBIX YpaBHEHUI"

25

OyHKIMS, CIIOCOObI 3a1aHus (PYHKIUH.
B3anmuo o6patabie pynknmnu. Komnosunus

byHKIMi

26

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpa3zoBanus rpa@uKoB GyHKIUN

27

OO6nacTh onpeesieHuss © MHOKECTBO
3HaueHul pyHxkuuu. Hynu pyakuuu.
[TpomexyTKM 3HaK IOCTOSIHCTBA

28

UYErHble 1 HeYETHBIE PYHKLIMU.
[lepnoanueckue pyukuu. IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubomnpiee 1 HauMeHbIIIee 3HAYCHNUE
(GYHKIINHM Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTUIHas U APOOHO-
TuHeHas GyHKuun

31

DJIleMEeHTapHOE HCCIIeIOBAaHNE U
nmocTpoeHne rpaduKoB ATHX PYHKITUN

32

DJeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE IPahUKOB ATUX PYHKLIUH

33

CreneHs ¢ LIEIBIM HoKa3zaTelieM. buHoMm




HrroToHa

CrereHn ¢ LETBIM TOKa3aTeiieEM. bBUHOM

34
HeroToHa
CrenenHast QyHKIUS C HATYPaJIbHBIM U

35 LeNIBIM TOKa3aTeseM. E€ cBolicTBa U
rpadux

36 KonTtponsnas padota: "Crenennas
¢ynkuus. E€ coiicTBa u rpadux"

37 Apudmerndeckuii KOpeHb HATYPAITbHOM
CTEIIEHU U €ro CBOKMCTBA

38 Apudmerndeckuii KOpeHb HATYPAITBHOM
CTEIIEHU U €ro CBOKWCTBA

39 [IpeobpazoBaHus YHCIOBBIX BEIPAKECHUH,
COJepKAIINX CTETIEHN U KOPHU

40 [IpeoOpazoBaHus YHCIOBBIX BEIPAKECHUH,
COJepKAIINX CTETIEHN U KOPHU

41 [IpeoOpazoBaHus YHCIOBBIX BRIPAKECHUH,
COJIep KAIINX CTETIEHN U KOPHU
Wppanmonansueie ypaBHeHHs. OCHOBHBIE

42 METO/Ibl PEIIEHUsI UPPALUOHATIBHBIX
YPaBHEHUM
Wppanmonansueie ypaBHeHHss. OCHOBHBIE

43 METO/Ibl PEIIEHUsI UPPALUOHATIBHBIX
YPaBHEHUM
HppanroHnanbHble ypaBHEHUS. OCHOBHBIE

44 METO/Ibl PEeIIEHUsI UPPALIUOHATIBHBIX
YpaBHEHUI

45 PaBHOCUIIBHBIE TTEPEXO/IBI B PELLICHUN




UPPALMOHAIIBHBIX YPAaBHEHUN

PaBHOCWIIBHBIE IIEPEXO0/IBI B PELLICHUN

46 UPPALMOHATIbHBIX YPABHEHUM

47 PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHNUN
UPPALMOHATILHBIX YPABHEHUM

48 PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHNUN
UPPALMOHATILHBIX YPABHEHUM
CgoiicTBa 1 rpad UK KOpHS N-0i CTENEHH

49 Kak (yHKIIMH 00paTHOW CTETIEHH C
HaTypaJIbHBIM I10Ka3aTelIeEM
CoiicTBa 1 Tpad UK KOpHS N-0ii CTENEHH

50 Kak (yHKIIMH 00OpaTHOW CTETIEHH C
HaTypaJIbHbIM I10Ka3aTeleM
KonTtponsnas pabora: "CBoiicTBa u rpaduk

o1 KOpHs n-0M creneHu. MppannoHansHbie
ypaBHEeHUA"

59 CreneHsb ¢ pallMOHAIBHBIM ITOKa3aTeNeM U
e€ cBoiicTBa

53 CreneHsb ¢ pallMOHAIbHBIM IIOKa3aTeNeM U
e€ CBOMCTBa

54 CreneHsb ¢ pallMOHAIBHBIM IIOKA3aTENEM U
e€ CBOMCTBA

55 [TokazarenpHas pyHKLHMSA, €€ CBOMCTBA U
rpaduk

56 Hcnonp3oBanue rpaduka GyHKINN IS
pelleHusl ypaBHEHUI

57 Hcnonp3oBanue rpaduka GyHKIUH 115

peueHust ypaBHEHU I




[TokazarenbHbie ypaBHeHMs. OCHOBHBIE

58 METO/Ibl PEILIEHNUS TOKA3aTENbHbBIX 1 0 0
YpaBHEHUI
[TokasarenbHble ypaBHEHUs. OCHOBHBIE

59 METO/Ibl PEILIEHUS TOKA3aTENbHbBIX 1 0 0
YpaBHEHUI
[Toka3arenbHble ypaBHEHUs. OCHOBHBIE

60 METO/Ibl PEIIEHUS T0KA3aTENbHbBIX 1 0 0
YpaBHEHHI

61 KoHntpoinbnas padorta: "IlokazaTenpHas 1 1 0
¢yukuus. [lokasarenpHble ypaBHeHUs"

62 Jlorapudm uncna. CBoiicTBa norapudpma 1 0 0

63 Jlorapudwm gucia. CoiicTa norapudma 1 0 0

64 Jlorapudwm yucna. Coiicta norapudma 1 0 0

65 JlecsiTuuHble U HaTypajIbHbIE JIOrapu(pMbI 1 0 0

66 JlecsaTruuHble U HaTypaJbHBIE JOraprUPMbI 1 0 0

67 [TpeoOpa3oBaHue BbIpake€HUI, COAEPIKAIINX 1 0 0
aorapupmbl

68 [TpeoOpa3oBaHue BbIpaske€HUI, COAEPIKAIINX 1 0 0
aorapupmbl

69 [TpeoOpa3oBaHue BbIpake€HUI, COAEPIKAIINX 1 0 0
aorapupmbl

70 Jlorapudmuueckas GyHKIMsL, €€ CBOUCTBA U 1 0 0
rpaduk

71 Jlorapugmuueckas GyHKIH, €€ CBOWCTBA U 1 0 0
rpaduk

79 Hcnonp3oBanue rpaduka GyHKIUH 115 1 0 0

peleHns ypaBHeHUH




Hcnonp3oBanue rpaduka GyHKINUN IS

& peueHusl ypaBHEHU I
Jlorapudmmueckue ypaBaeHus. OCHOBHBIC

74 METO/BI peIIeHUs JTorapu(HPMUIECKUX
YpaBHEHU
Jlorapudmuueckue ypaBaeHus. OCHOBHBIC

75 METO/bI peIIeHUs JTorapu(HMUIECKUX
YpaBHEHUM
Jlorapugmuueckue ypaBaeHusi. OCHOBHBIC

76 METOBI pEIICHUS JToTapu(HPMUIECKUX
YpaBHEHHI

77 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUT
JOTapuPMHUECKUX yPaBHEHUI

78 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUT
JOTapuPMHUECKUX yPaBHEHUI

79 KonTponpsHas padota: "Jlorapudmmueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

80 CuHyc, KOCUHYC, TAHT'€HC U KOTaHT€HC
YHCIOBOrO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTaHT€HC
YHCIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCHHYC 1 apKTaHT'€HC
YHCIOBOr0 apryMeHTa

83 ApPKCHHYC, apKKOCHHYC 1 apKTaHT'€HC
YHCIOBOTO apryMeHTa
TpuronomeTrpudeckas OKpyx HOCTb,

84 OIpEEIIEHUE TPUTOHOMETPUYECKUX

(GyYHKIMI YHCIOBOTO apryMeHTa




TpuronomeTpuyeckas OKpy,HOCTb,

85 OnpeieJICHUE TPUTOHOMETPUUYECKUX 1 0 0
(yHKLUI YUCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPHUECKUE (HOPMYITBI 1 0 0
87 OCHOBHBIE TPUTOHOMETPHUECKUE (HOPMYITBI 1 0 0
88 OcCHOBHBIE TPUTOHOMETPUYECKHE (hOPMYJIIBI 1 0 0
89 OCHOBHBIE TPUTOHOMETPHUECKUE (HOPMYITBI 1 0 0
[Ipeobpa3oBaHne TPUTOHOMETPUUECKHUX
90 . 1 0 1
BBIPAYKCHU I
[Ipeobpa3oBanue TPUTOHOMETPUUECKHUX
91 . 1 0 0
BBIPAYKCHU I
[Ipeobpa3oBanue TPUTOHOMETPUUECKUX
92 . 1 0 0
BBIPAYKCHU I
[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX
93 . 1 0 0
BBIPAYKEHUH
94 Pemienne TpUroHOMETPUYECKUX YpaBHEHHIA 1 0 0
95 Pemenune TpUroHOMETpUUYECKUX YPaBHEHUM 1 0 0
96 Pemenune TpuroHoMeTpUUYECKUX YpaBHEHUM 1 0 0
97 Pemenune TpuroHoMeTpUYECKUX YpaBHEHHM 1 0 0
98 Pemenune TpuroHoMeTpUUYECKUX YpaBHEHUM 1 0 0
99 Pemenune TpuroHoMeTpUYECKUX YpaBHEHHM 1 0 0
100 Pemenune TpuroHoMeTpUUYECKUX YpaBHEHHM 1 0 0
KonTponbHnas pabora:
101 "TpUroHOMETPUYECKUE BHIPAKEHUS U 1 1 0
TPUTOHOMETPUYECKNE YpaBHEHUS"
[TocnemoBaTenbHOCTH, CIIOCOOBI 3aTaHHSI
102 X 1 0 0

nocJieroBaTeabHOCTEN. MeTo




MaTeMaTUYECKON UHAYKIMU

103

MOHOTOHHBIC U OIrpaHUYCHHBIC
HOCHGEOB&TGHBHOCTH;IlCTOpPUIaHaHH3a
OECKOHEUYHO MAaJIbIX

104

Apudmernueckas nporpeccus

105

['eomeTpuueckas mporpeccust

106

beckoHneuHo yObIBaroI1asi reOMETPUYECKAs
porpeccus

107

Cymma 6eckoHEUHO yObIBaroIen
TreOMETPUYECKON MPOrpeccun

108

JIMHENHBIN ¥ DKCIOHEHUMAIIBHBIN POCT.
Yucio e. Dopmyiia ClI0KHBIX IPOLUEHTOB

109

JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. DopmyJia CIOKHBIX IPOLIEHTOB

110

Hcnonp3oBanue mporpeccuu Juisi pEIIeHUs
peanbHBIX 3a/1a4 MPUKIIAAHOTO XapaKTepa

111

KonrtpomnbHas paborta:
"ITocenoBareabHOCTH U Iporpeccuu”

112

HenpepbiBHbIe QYHKIIMM U UX CBOICTBA

113

Touka pazpbiBa. ACUMITOTHI TpapUKOB
byHKIMH

114

CoiicTBa QpyHKIMIT HEMPEPHIBHBIX HA
OTpE3Ke

115

CaoiicTBa QpyHKIMIT HEMPEPHIBHBIX HA
OTpe3Ke

116

Merton HUHTCPBAJIOB IJId pCHICHUA
HCPABCHCTB




117 MeTtoa HHTEpBAaJIOB IS PELICHUS
HEPaBEHCTB

118 MeTo uHTEpBAJIOB AJIs pEICHUS
HEPaBEHCTB

119 [IpruMmeHeHre CBOMCTB HEMPEPHIBHBIX
GYHKIUH 1S pereHust 3a1a4

120 [IprumeHeHre CBOMCTB HENPEPBIBHBIX
GbyHKIMH 115 perenust 3a1a4

epBasi ¥ BTOpasi IPOU3BOIHBIE KIIAN

121 IT VH

122 Ornpenenenne, reoMeTpUIEeCKUI CMBICIT
MIPOU3BOJHOM

123 Omnpenenenue, GU3NIECKHUI CMBICIT
MIPOU3BOTHOM

124 YpaBHeHHE KacaTenbHOM K rpaduKy
byHKIIUN

125 YpaBHeHHE KacaTenbHOM K rpaduky
byHKIIUN

126 [Tpou3BoiHBIE 37IEMEHTAPHBIX (QYHKIUI

127 [Tpou3BoiHBIE 37IEMEHTAPHBIX (QYHKIUH

128 [Tpon3BoiHas CyMMBI, IPOU3BEACHUS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

129 [Tpon3BoiHas CyMMBI, IPOU3BEACHUS,
YaCTHOT'O M KOMIO3UIIMU (YHKIUH

130 [Ipou3sBoaHast CyMMBI, TPOU3BEICHHUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

131 Kontponbnas pabota: "IIponsBognas"

132 [ToBTOpeHME, 0000IICHIE, CHCTEMATH3AITHS




3HaHui: "YpaBHeHus"

133 HOBTOPC'I'{I/IC, 06061{_'IGHI/I€, CUCTEMAaTH3AIIHS 1 0
3HaHuil: "OyHKIUU

134 Hroroas koHTpoibHas pabora

135 Hroroas koHTpoibHas pabora

136 HOBTO})GHI/IC, 0000111eHHE, CHCTEMAaTH3 AU 1 0
3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O 136 10

[TPOIT'PAMME




11 KITACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KouTtpoJsbHbie

Bcero
padoTbI

IMpakTuyeckne
padoTbI

Jlara
U3yYeHUS

JIeKTPOHHbIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

[IpumeHeHue nporu3BOJHON K
UCCJICIOBAaHMIO (YHKITHI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[IpuMeHeHne npou3BOIHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb U KCTPEMYMBI

[IpuMeHeHne npou3BOIHON K
WCCJICIOBAHMIO (DYHKITHH Ha
MOHOTOHHOCTb U KCTPEMYMBI

[IprMeHeHne nporu3BOAHOM K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTB Y 3KCTPEMYMBI

[IprMeHeHne npon3BOIHOM K
MCCIIeI0BaHUIO (QYHKIIMI Ha
MOHOTOHHOCTb U KCTPEMYMBI

[IprMeHeHne npon3BOIHON K
MCCIIeI0BaHUIO (QYHKIIMI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

Haxoxnenne HanOoOJIbIIETO 1

HaVMEHBIIIETO 3HAYEHUS HENPEPBIBHOMN

(GyHKIIMM Ha OTpe3Ke

HaxoxneHnue HanOOJIBIIEr0 U




HaVMEHBIIIETO 3HAYEHUs HETIPEPBIBHOMN
(GyHKIMU HAa OTpE3Ke

Haxoxnenue HanOoJIbIIETO U
HAUMEHBIIIETO 3HAYCHU ST HETIPEPHIBHOM
(byHKINU Ha OTpe3Ke

10

Haxoxnenue HanuOoJIbIIETO U
HAUMEHBIIIETO 3HAYCHU ST HETIPEPHIBHOM
(byHKIMHU HAa OTpe3Ke

11

Haxoxnenne HanOoJIbIIero u
HAaWMEHBIIIETO 3HAYEHUS HEPEPHIBHOMN
GyHKIINN Ha OTpe3Ke

12

Haxoxxnenune HanOoIbIIETO U
HAaWMEHBIIIETO 3HAYEHUS HEPEPHIBHOM
(GyHKIIMM Ha OTpEe3Ke

13

[IpumeneHnne mpou3BOAHOM ISt
HAXO0X/ICHUS HAUTYYIIIEeTO PEIICHUS B
MPUKJIAHBIX 33/1a4ax

14

[IpuMeHeHne Npon3BOHON s
HaXO0X/ICHNS HAUTYYIIEero PEeIeHHs B
IIPUKIIAIHBIX 3a7a49ax

15

IIprmeHeHre Mpou3BOAHOM ISt
ONPENEIEHUS CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHOr0 (GOPMYIION UK
rpadukom

16

[Ipumenenne nporu3BOaHOMN 1S
ONPEAEIEHUS CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOT0 (GOPMYIION WITH
rpadukom




17

Komnosunus GpyHKmii

18

Komnosunus GpyHKmii

19

Komnosunus GpyHKmii

20

I'eomeTpuueckue 006pa3bl ypaBHEHUH Ha
KOOPAMHATHOW INIOCKOCTH

21

I'eomeTrpuueckue 0O6pa3bl ypaBHEHUH Ha
KOOPAMHATHOW INIOCKOCTH

22

KonTtponsHas padora: "HccrnenoBanue
(GYHKIMH ¢ TOMOIIBIO TPOU3BOIHON"

23

[TepBoOOpa3Hasi, OCHOBHOE CBOHCTBO
nepBOOOPA3HBIX

24

[TepBooOpa3HbIe 37IeMEHTAPHBIX () YHKIIHHA.
[IpaBuna Hax0XIEHHS TEPBOOOPA3HBIX

25

[TepBooOpa3HbIe 37IeMEHTAPHBIX ()YHKIIHHA.
[TpaBuiia Hax 0k I€HUS IEPBOOOPA3HBIX

26

Nurerpan. ['eomeTpuyeckuii CMbICI
MHTErpajia

27

Brruncnenue onpenenéHHOro HHTerpaia
no popmyne Herotona-Jleitouuma

28

Beruucnenue onpenenéHHOro HHTerpaia
1o popmyne Herotona-JlelioHuma

29

[Ipumenenue uHTErpasa Juist HaX 0K ACHUS
IUIoIaAeH IIOCKUX GUryp

30

[IpumeneHne nHTErpaa it HaX 0K ICHHS
00BEMOB reOMETPUYECKHX TeIl

31

[Tpumepsl periennii nuddepeHuanbHbIX
YpaBHEHUI




[Tpumeps! petennii qudQepeHnranbHbIX

32 .
ypaBHEHUI
Marematrnueckoe MOAEIMPOBAHUE
33 PEATBHBIX MTPOIECCOB C TTOMOIIIBIO
Qg epeHIraIbHbIX ypaBHEHUN
KonTtponsnas padota: "[lepBoobpasnas u
34 |
UHTErpai
35 Tpuronomerpudeckue GpyHKINH, UX
CBOWCTBA U TpapuKu
36 Tpuronomerpudeckue GyHKIHH, UX
CBOWCTBA U TpapUKu
37 Tpuronomerpudeckue GyHKIHH, UX
CBOWCTBA U TpapuKu
38 Tpuronomerpudeckne GyHKIMH, UX
CBOWCTBA U TpapuKu
39 Tpuronomerpudeckue GyHKIHH, UX
CBOWCTBA U rpaduKu
OT60p KOpHEH TPUTOHOMETPUIECKUX
40 YpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH
OT60p KOpHEM TPUTOHOMETPUIECKUX
41 YpaBHEHHUH C TOMOIIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT60p KOpHEM TPUTOHOMETPUIECKUX
42 YpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
43 OT60p KOpHEN TPUTOHOMETPUUECKUX

YPaBHEHUH C IIOMOILBIO




TPUTOHOMETPUUECKON OKPY>KHOCTH

Pemienne TpUroHOMETpUYECKUX

44
HEPaBEHCTB

45 Pemenue TpuronomeTpudecKkux
HEPaBEHCTB

46 Pemenue TpuronomeTpudecKkux
HEPaBEHCTB

47 Pemenue TpuronomeTpudecKux
HEPaBEHCTB
KonTtponpHas pabdora: "I'paduku

48 TPUTOHOMETPUUYECKHUX (PYHKIUH.
TpuronomeTrpuyeckue HepaBeHcTBa"

49 OCHOBHBIE METO/IbI PELICHUS
[I0Ka3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PELIEHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcCHOBHBIE METO/IbI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OcHOBHBIE METOIbI PELLIEHUS
norapu(pMUUECKIX HEPABEHCTB

54 OcHOBHBIE METOIbI PELLICHUS
Jorapu(pMUUECKIX HEPABEHCTB

55 OcHOBHBIE METO/BI PELLIEHUS
norapupMHUUECKUX HEPABEHCTB

56 OcHOBHBIE METO/BI PELLICHUS

J'IOl"apI/I(bMI/ILIeCKI/IX HCPAaBCHCTB




OCHOBHBIC MCTOJbI pCHICHUA

> UPpPALUOHATILHBIX HEPABCHCTB
58 OCHOBHBIE METO/IBI PEIICHHS
UPPALUOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IBI PEIICHHS
UPpPAUOHATILHBIX HEPABCHCTB
60 OCHOBHBIE METO/IBI PEIICHHS
UPPAOHATILHBIX HEPABEHCTB
61 ['pacdmueckue MEeTOABI pelIeHHS
UPPAUOHATIBHBIX YPaBHEHUN
62 ['pacdmueckue MeTOABI pelIeHHs
UPPAUOHATIBHBIX YPaBHEHUH
63 ['pacdmueckue MeTOABI pelICHHS
NIOKa3aTeIbHBIX YPaBHEHUN
64 I'paduyeckue MeTOIbI peIIeHUsI
NIOKa3aTeJIbHBIX HEPABEHCTB
65 I'paduyeckne MeTOIbI peIIeHHsI
norapu(pMUUECKUX YpaBHEHUN
66 I'paduyeckne MeTOIbI perIeHusI
norapu(pMUUECKIX HEPABEHCTB
67 ['padmueckue METOABI peIIeHHs
aorapu(pMUUECKUX HEPABEHCTB
I'paduyeckue MeTO/IBI peLICHUS
68 MOKa3aTeIbHBIX U JIOTAPUPMHUECKUX
YPaBHEHU
I'paduueckue METO/IBI PEIICHUS
69 MOKa3aTeIbHBIX U JIOTapUPMHIECKUX

YpaBHEHUI




70

I'paduueckue MeToBI pemeHus
MOKA3aTeIbHBIX U JIOTAPUPMUIECKIX
HEPABCHCTB

71

I'paduueckue MeToab! pereHus
MOKA3aTebHBIX 1 JIOTAPUPMUIECKIX
HEPaABCHCTB

72

KonTtponpHas pabora: "MppanuoHaibHbIe,
NoKa3aTeJbHbIE U JJoTapuMuieckue
HepaBeHCTBA"

73

KommnekcHble uncia. Anredpanueckas u
TpUTrOHOMETpHYeCcKasi pOpMBI 3arcu
KOMIUIEKCHOT'O YHUCJIa

74

KommnekcHeie uncna. Anredpanyeckas u
TpUTrOHOMETpHYeCcKasi pOpMBI 3arcu
KOMIUIEKCHOTO YHCIIa

75

Apudmernueckue ornepamnuu ¢
KOMIIJIEKCHBIMHU YU CJIaMU

76

ApudmeTnueckue onepainu ¢
KOMIIJIEKCHBIMHU YU CJIaMU

77

N3o0paxenne KOMIUIEKCHBIX YHCET Ha
KOOPAWHATHOM IIOCKOCTH

78

N3o0paxenne KOMIUIEKCHBIX YHCET Ha
KOOPAWHATHOM IIOCKOCTH

79

®opmyna Myaspa. KopHu N-oii cTenenun
U3 KOMIUIEKCHOTO YHClIa

80

®opmyna Myapa. KopHu N-oii cTenenun
U3 KOMIUIEKCHOTO YHClIa

81

HpI/IMeHeHI/IC KOMIIJICKCHBIX YHUCET IJIA




petieHus PU3NIECKUX ¥ TEOMETPUICCKIX
3a1a4y

KoHntpoinbhas padota: "KoMmriekcHbie

82 |
yucna

83 HatypanbHble 1 nienplie yncia

84 HarypanbHble u nensle yncia

85 [IpumMeHeHre NpU3HAKOB IETUMOCTH
EJBIX YUCell

86 [IpumMeHeHre NPU3HAKOB IETUMOCTH
EJIBIX YUCell

87 [IpuMeHeHre NPU3HAKOB IETUMOCTH
uensix yucesn: HOJl u HOK

a8 [IpumMeHeHre NPU3HAKOB IETUMOCTH
uensix yucesn: HOJl u HOK

89 [IpumMeHeHre MPU3HAKOB IETUMOCTH
EJIBIX YMCEII: OCTATKH 110 MOJIYIIIO

9 [IpuMeHeHwe MPU3HAKOB IETUMOCTH
IEJTBIX YUCEII: OCTATKH 110 MOJIYITIO
[IpumMeHeHre MPU3HAKOB IETUMOCTH

91 HENbIX Yncen: anroput™ EBkinaa ms
pelIeHus 3a/1a4 B IEeJTbIX YUCIIax

92 KontponbHas padora: "Teopus 1ieiabix
qucen"
Cucrema 1 COBOKYITHOCTh YpaBHEHHUH.

93 PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI-
CIIC/ICTBHS

94 Cucrema 1 COBOKYMHOCTb YPaBHEHHUIA.

PaBHOCUIBHEIE CHCTEMBI M CCTEMBI-




CICACTBHUA

95 OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYIIHOCTEU PALIMOHAIIBHBIX YPAaBHEHUM

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
96 COBOKYITHOCTEH MpPaLMOHATBHBIX
YpaBHEHUI

OCHOBHBIE METO/1bI PEILIEHUSI CUCTEM U
97 COBOKYITHOCTEW ITOKa3aTEIbHBIX
YpaBHEHHI

OCHOBHBIEC METO/IBI PEIICHUS CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHBIX
YpaBHEHHI

OCHOBHBIEC METO/IBI PEIICHUS CUCTEM U
99 COBOKYITHOCTEH JIoTapu(hMUIECKHX
YpaBHEHHI

OCHOBHBIEC METOJIBI PEIICHUS CUCTEM U
100 COBOKYITHOCTEH Jorapu(pMUUecKux
YPaBHEHUM

[IprMeHeHne CHUCTEM K PEIIEHUIO
MaTeMaTUYEeCKUX 3a]a4 U 3a/1a4 U3

101 pa3IUYHbIX 00IacTel HayKH U peaibHOU
YKU3HU, HTHTEPIPETaLus OTy4YeHHBIX
pE3yIbTATOB

[IprMeHeHne CUCTEM K PELIEHUIO
MaTeMaTHYECKUX 3a/1a4 U 33124 U3

102 Pa3TUYHBIX 00J1aCTe HAYKU U PEATbHOU
KHU3HH, HHTEPIPETANHNS TOTYICHHBIX

pE3yJIbTaTOB




[IpumeHeHre HEpaBEHCTB K PELLIEHUIO
MaTeMaTUUYECKUX 3ajad U 3a7a4 u3

103 pa3IMYHbIX 00JIACTCH HAYKH U peaIbHOMN
KHU3HHU, HHTEpIpeTalys HOIy4eHHbIX
pe3yJIbTaToB
KoHntposnbnas padora: "Cuctemsr

104 palMoHaTBHBIX, UPPALOHAIBHBIX
IIOKa3aTeIbHbIX U JOrapu(PMUUECKUX
ypaBHEHHH"

105 PanunonanbeHbIe ypaBHEHHs € TapaMeTpaMu

106 PanmonanbHble HEpaBEHCTBA C
napaMmeTpamu

107 PanuonaneHbIE CHCTEMBI ¢ TApaMETPaMHU

108 HppanuonaibHble ypaBHEHUS,
HEPaBEHCTBA C IIapaMeTpaMu

109 HppanuonaibHbIle CUCTEMBI €
napameTpamu

110 [Toka3zarenbHble ypaBHEHMSI, HEPABEHCTBA C
napameTpamu

111 IToxazarenbHbIE CHCTEMBI C TapaMeTpaMu

112 Jlorapugmuueckue ypaBHEeHuU,
HEpaBEHCTBA C MapaMeTpaMu

113 Jlorapudmudeckue cucTeMbl ¢
napameTpamu

114 TpuronomeTpuieckrue ypaBHEHHUS C
napaMmeTpamu

115 TpuroHomeTpru4ecKrue HEPAaBEHCTBA C

napameTpamu




116

TpUroHOMETPUYECKUE CUCTEMBI C
napaMmeTpamu

117

IToctpoenue u uccienoBaHue
MaTEMaTUYECKUX MOJEINIEH pealbHbIX
CUTYAalLUH C IOMOLIBIO YPABHEHHUI C
napameTpamu

118

IToctpoenue u uccieroBaHue
MaTEMaTUYECKUX MOJENIEN PeaIbHbIX
CUTYyAalUH C HIOMOIIBIO CUCTEM YPABHEHUN
C IapaMeTpamu

119

IToctpoenue u uccienoBanue
MaTeMaTUYECKUX MOJENIEN peaJbHbIX
CUTYyAalMH C HIOMOIIBIO CUCTEM YPABHEHUN
C ImapameTpamu

120

KonTponbnas padota: "3anauu ¢
napamerpamu”

121

[ToBTOpeHue, 060061IEeHNE,
cucTemMartu3anus 3HaHui: "YpaBHeHus"

122

[ToBTOpeHwue, 06o0IIEeHNE,
cUCTeMaTH3auus 3HaHui: "YpaBHeHus"

123

[ToBTOpeHwue, 06o0IIEeHNE,
cUcTeMaTH3aIus 3HaHui: "Y paBHEeHUsI.
Cucremsl ypaBHeHUN"

124

[ToBTOpeHwue, 06o0IIEeHNE,
cucremarusanus 3Hanui: "HepaBencrsa"

125

[ToBTOpenue, 0600IIeHNE,
cuctemarusanus 3Hanui: "HepaBencrea"

126

[ToBTOpenue, 0600IICHNE,




cucreMaru3anus 3Hanuii: "HepaBencraa"

[ToBTOpenue, 0600ICHNE,

127 cucremarusauus 3Hanuil: "[IponsBoanas u 1 0
eé npuMmeHeHue"
[ToBTOpenue, 0600ICHNE,

128 cucremarusanus 3Hanuil: "[IponsBoanas u 1 0
e€ npuMeHeHue"
[ToBTOpenue, 0600ICHNE,

129 cucremarusanus 3Hanuil: "[IponsBoanas u 1 0
e€ npumeHeHue"
[ToBTOpenue, 0600IICHNE,

130 cucreMaTtu3arus 3HaHui: "MHTerpain u ero 1 0
npuMeHeHue"

131 [ToBTOpeHue, 06001IEHNE, 1 0
cucreMarusanus 3HaHui: "OyHkun"

132 [ToBTOpeHmEe, 06001IEeHNE, 1 0
cucreMaru3anus 3HaHui: "OyHkun"

133 [ToBTOpeHwue, 06o0IIEeHNE, 1 0
cucreMarusanus 3HaHui: "OyHkaun"

134 HToroBast KOHTpoJsibHas paboTta

135 HToroBast KOHTpoJsIbHas paboTta 1

136 [ToBTOpeHwue, 060061IeHNE, 1 0
CHCTeMaTu3alus 3HaHUH

OBILIEE KOJIMYECTBO HACOB I1O 136 10

I[TPOI'PAMME
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