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IMNOACHUTEJIBHASA 3AIIMCKA

VYuebnblli Kypc «AnreOpa W Hadajga MaTEMaTUYECKOTO aHAIIN3a» SBISETCS
OJIHUM W3 Haubojee 3HAYMMBIX B IpOrpamMMme CpeIHero oO0IIero oOpa3oBaHUs,
IIOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECHEYMBAET MHCTPYMEHTAIbHYIO 0azy s
U3YYEHHUS! BCEX €CTECTBEHHO-HAy4HBIX KYpPCOB, a C APYroil CTOPOHBI, (hOpMHUpPYET
JIOTUYECKOE U a0CTPAKTHOE MBILIIEHUE 00yYaroUIMXcsl Ha YpPOBHE, HEOOXOAHMMOM
I OCBOEHHUSI MH(POPMATUKH, OOIIECTBO3HAHUSA, UCTOPUH, CIOBECHOCTH U JIPYTUX
IUCIMIUIMH. B paMkax maHHOro yuyeOHOro Kypca oOydaroIiuecs OBJIAJEBAIOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOM HayKu, KoTopas (OpMyJIuUpyeT CBOHU
JOCTHKEHHSI B MaTeMaTu4eckoil opme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOro aHalu3a 3aKjia/lbIBacT
OCHOBY Ul YCIIEUIHOTO OBJIAJICHUS 3aKOHAaMHM (U3MKH, XUMHH, OUOJIOTHH,
NOHUMAaHUSl OCHOBHBIX TEHICHIIMA pa3BUTHA SKOHOMHUKHU U OOIIECTBEHHOM KU3HU,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIONb30BaTh MX AJIs JajbHeiliero oOpa3oBaHus U B
IIOBCEIHEBHOM XKM3HU. B TO ke BpeMmsi oBiajeHuEe aOCTPAKTHBIMU U JIOTMUECKU
CTPOTUMHU KOHCTPYKLMSMHU anreOpbl M MaTeMaTHYeCKOro aHaliu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HMCTUHHOCTb, JOKa3bIBAThH
YTBEPKJECHHS ¢ TOMOIIBIO MHAYKLIUN U PacCyXaarh NEAYKTUBHO, UCIIOJIb30BaTh
00001IEHNEe W KOHKpPETU3allMlo, abCTparupoBaHWE M aAHAJIOTHIO, (OPMHUPYET
KpEaTUBHOE M KPUTUUYECKOE MBIILICHHE.

B xone m3yueHus yueOHOro kypca «Airedpa M Hayajla MaTEMaTHYECKOrO
aHaJIM3a» oO0ydJaromuecs MOJIy4YalOT HOBBIM ONBIT pEHICHUs NPUKIAIHBIX 3a]ad,
CaMOCTOSATEJIBHOTO ITOCTPOEHUSI MAaTEMATHYECKUX MOJCIICH PEaIbHBIX CUTYallUi,
UHTEPHpPETAllUd  TOJIyYEeHHBIX  pEUIeHUuH, 3HAKOMATCS C  MpUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B NPUPOJE, HAYKe U MCKYCCTBE, C
BBIIAIOLIMMUCS MAaTEMaTUYECKUMU OTKPBITUSMU U UX aBTOPAMHM.

VY4eOHbIl Kypc 00nazaeT 3HAYMTEIbHBIM BOCIUTATENbHBIM IMOTEHIMAIIOM,
KOTOpPBI peanu3yercs Kak uepe3 YYeOHbId Marepuan, CrIocOOCTBYIOIIUN
(opMUPOBAaHHIO HAYYHOI'O MHMPOBO33PEHHs, TaK W dYepe3 Cheuuduky ydyeOHOMH
NEeSTeNIbHOCTH, TpeOyIoleld MpOJOKUTENIbHON  KOHUEHTpalud BHUMAaHMUS,
CaMOCTOSATENIBHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 33 IIOJIy4CHHBIN
pe3yJIbTar.

B ocHoBe MmeTonuku oOydeHHs anreOpe M HayajlaM MaTeMaTU4YeCKOIo
aHaJIM3a JISKUT JAESTeIbHOCTHBIN MPUHIIMIT O0yUYEeHUSI.

B crpykrype yueOHOro kypca «Anredpa M Hadaja MaTeMaTH4YECKOTrO
aHaJIM3a» BBIACIECHBI CIEAYIOIIMNE COAECPKATEIBHO-METOIUUECKUE JIMHUM: «YHucia
U BBIYHUCIICHU», «DyHKINU U TpaduKny, «YpaBHEHUS U HepaBeHCTBa», «Havana
MaTeMaTU4YecKoro aHammsa», «MHoxkecTBa M JIOTHMKa». Bce OCHOBHbIE



COJIep)KaTeIbHO-METOUUECKHE JMHUM H3Y4aroTCsl Ha MNPOTSKEHUH JBYX JIET
oOydeHHUs1 Ha YpPOBHE CpEeAHEro oO0Iero oOpa3oBaHMs, €CTECTBEHHO MOIOJIHSA
ApyT Opyra U MOCTETICHHO HACHIIIAsiCh HOBBIMH TeMaMU W paszjaenamu. J[aHHbIA
y4eOHBI KypC SBJISIETCS MHTETPAaTUBHBIM, IOCKOJIbKY OObenuHseT B cebe
COJIep’)KaHUE HECKOJIbKUX MaTeMaTH4eCKUX IUCLUIUIMH, TakuxX Kak anredpa,
TPUTOHOMETpPHUSI, MAaTEMaTUUYECKU aHalIu3, TEOpHUs MHOXKECTB, MaTeMaTH4yecKas
jgoruka u gapyrue. Ilo Mepe Toro kak oOywaromiuecs OBIJIAJIEBAIOT BCE Ooliee
HMIMPOKUM MATEMaTHYECKUM aliapaToM, Yy HUX MOCJIeNI0oBaTeNbHO (popMupyeTcs u
COBEpUICHCTBYETCSI YMEHHE CTPOUTh MAaTeMAaTUYECKyl0 MOJENb peajlbHOU
CUTyalluu, IPUMEHATh 3HaHUs, NIOJYyYEHHBIE [P U3YyUYEHUHU YUEOHOro Kypca, 1Jis
pEIIeHUsI CaMOCTOSITENFHO CHOPMYITHPOBAaHHONW MaTEeMAaTUYECKOM 3a/1a4yu, a 3aTeM
UHTEPIIPETUPOBATH CBOW OTBET.

CopepxarenpHo-MeTOANYECKass JTUHUS «YucCna U BBIYUCICHUS» 3aBepLIacT
(opMUpPOBaHNE HABBIKOB UCIOJIb30BAaHUS ACHCTBUTEIbHBIX YHUCE, KOTOPOE OBLIO
HayaTO Ha YPOBHE OCHOBHOTr0 00111ero oopa3zoBanusi. Ha ypoBHe cpeanero ooiiero
oOpa3oBaHusi 0coboe BHUMaHue yneisercss  (OPMUPOBAHUIO  HABHIKOB
palOHaIbHBIX BBIYUCICHHUM, BKIIOYAIOUIMX B €€0sl MCIOJIb30BAHUE PaA3IUYHbIX
¢opM 3amucu 4yMciaa, YMEHUE JAeNaTh NPUKHUJIKY, BBIIOIHATH NPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YWCIIOBBIE BBIpAXXEHHs, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaloUIMMCs MHOXKECTBAa HATypalbHbBIX, IIEJbIX,
paloOHaJIbHBIX W JEHCTBUTENIbHBIX  YHCEN  JOIOJHAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4HCel. B KaXJaoM M3 3THX MHOXECTB pacCMaTpUBAIOTCA
CBOMCTBEHHBIE €My crnenuduueckue 3anadyd M Olepaluu: JAeJCHHE Halemo,
ONEpUpPOBAaHME OCTAaTKaMHW HAa MHOXKECTBE IIeNIbIX YHCEed, O0COoOble CBOWCTBA
paloHaIbHBIX M UPPALMOHAJIBHBIX YMCEN, apu(MeTUYECKue Omepaluy, a TaKxKe
U3BJICUCHUE KOPHS HATYPAJbHOM CTENEHM HA MHOYKECTBE KOMIIJIEKCHBIX YHUCEIL.
bnarogaps mocnemoBaTenbHOMY pACHIMPEHUIO Kpyra HCIOJIBb3YEeMbIX YHUCENl U
3HAKOMCTBY C BO3MO>KHOCTSIMHM UX MPUMEHEHUS ISl PELICHUs pa3IHYHbIX 3a7ad
(dopMupyeTcss NpeacTaBICHUE O €IMHCTBE MAaTeMAaTHKU KaK HAayKu U €€ poju B
IOCTPOECHUU MOJIENEH peanbHOro0 MHUpa, LIMPOKO MCMONb3YHOTCS 0000LIeHHE U
KOHKpETH3aIHs.

Jluaust «YpaBHEHHUS U HEPABEHCTBA» pPEATU3YEeTCs] Ha MPOTSKEHUH BCETO
oOydeHHsi Ha YPOBHE CpEAHEro ooOuero oOpa3oBaHMs, MOCKOJIBKY B KaxKIOM
pasnene IIporpaMMbl MpeaycCMOTPEHO pELIEHUE COOTBETCTBYIOIIMX 3anad. B
pe3ynbrate OOydalomIuecsi OBJAJAEBAIOT PAa3IMYHBIMH METOAAMH  PEIICHUS
paloHaNIbHBIX, HUPPAMOHATBHBIX, TOKA3aTENbHBIX, JOTAPUPMUUYECKHX H
TPUTOHOMETPUUYECKUX YypaBHEHHUH, HEpPaBEHCTB W CHUCTEM, a Takxke 3anad,
cojepkaux mapameTpbl. IlomyuyeHHble yMEHHS WIMPOKO HCIOJIB3YIOTCS IpU
UCCIIeIOBaHNH (DYHKIIMH C TIOMOIIBIO MPOU3BOIHOM, NPU PEUICHUH MPHUKIATHBIX



3aJla4 U 3a]a4 Ha HaXOKJIeHuEe HauOOJIbIIMX U HAMMEHbIIUX 3HAUEHUN (PYHKIHU.
JlaHHas copepkaTenbHas JIMHUS BKIIIOYAET B ce0s Takke (OPMUPOBAHME YMEHUM
BBINIOJIHATH  pacy€Tsl 1O  QopMynaMm, MpeoOpa3oBaHUsl  PALMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUH, a TAKKE BBIPAKECHUU,
CoJlep)KalluX CTerneHu M jorapupmbl. brarogaps usyuyeHuro anreOpanyeckoro
MaTepyaja  IPOUCXOJMUT  JAJbHEWIIEE  PA3BUTHE  AITOPUTMHYECKOTO H
a0CTPaKTHOTO MBIIUIEHUS OOydarouuxcs, (OpMHUPYIOTCS HABBIKM JETYKTHBHBIX
paccyxaeHuil, paboOThl C  CHUMBOJBHBIMH  ¢dopMaMu,  MpeICTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEl B BHJI€ PAaBEHCTB U HEpaBEHCTB. Auredpa
npegiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBHl JJI PELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HAIJSAIHO EMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
S3bIKA HAYKH.

CopepxarenpHo-MeToanyeckass JuUHUS «DyHKIUMU U TpaduKU» TECHO
HEPEIJIETACTCd C APYTMMM JIMHUSAMU y4eOHOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEIbHOCTh U3YUEHHs MaTeprana. M3ydyeHne CTerneHHou,
N0Ka3aTeNbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIHH, UX CBOWCTB
U rpaduKOB, UCIOJIb30BaHUE (PDYHKIUU JJIS pelIeHus 3a7a4 U3 APYruX Yy4eOHBIX
IIPEIMETOB U PEAIBHON KU3HHU TECHO CBSA3aHO KaK ¢ MAaTEMAaTUYECKUM AaHAIU30M,
TaKk U C pElICHHWEeM YpaBHEHMH M HepaBeHCTB. [lpu »TOoM OosbllIOE BHUMaHHE
ynensieTcs: GOpMHpPOBAHUIO YMEHHUS BbIpakaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHbIMM BEJIUYMHAMHU, MCCIEAOBATh MOJY4YEHHbIE (QYHKIUH, CTPOUTH HUX
rpaduxu. MaTtepuan 3Tol coaepKaTeNbHON JIMHUYU HallEJIeH Ha pa3BUTHE YMEHUN
Y HaBBIKOB, IIO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXIy BEIUYMHAMU B
pa3nnyuHoil (opme: aHATUTHUECKOW, rpaduueckoi u crmoBecHoU. Ero msyuenue
CHOCOOCTBYET pa3BUTHIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHUIO ¥ KOHKPETU3ALUH, UCIIOJIb30BAHUIO AHAJIOT .

ConepxarenpHass nuHuA «Hagyana MaremMaTH4ecKoro aHalin3a» I03BOJISIET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MAaTEMAaTHYECKUX, TaK W IPUKIAIHBIX 3a7ad4,
JOCTYIHBIX OOyYarolMUMCs, TaK KaK y HUX MOSBISETCS BO3MOXHOCTh CTPOUTH
rpadUKu CIIOKHBIX (DPYHKUMH, ONpPENeNaTh HMX HaAuOONbIINE W HAUMEHbIINE
3HAYEHHUsI, BBIYUCIATH IUIOWAAN (QUTYp U OOBEMBI TeN, HAXOJUTh CKOPOCTH U
YCKOpeHHsl IpoueccoB. JlaHHas conepKaTenbHas JUHUA OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MATEMATUYECKUX MOJECIIEU peaJbHbIX CUTyaluu,
IIO3BOJISIET HAXOJIWUTh HAWIy4lllee pEUICHWE B MPUKIAIHBIX, B TOM YMHCIIE
COLMAJIbHO-DKOHOMUYECKUX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMATHYECKOTO
aHaJlM3a CHocOOCTBYET PAa3BUTHIO a0OCTPAaKTHOTO, (HOPMaJbHO-JOTHUYECKOTO U
KpPEaTUBHOTO MBbIIIJICHUS,, (OPMUPOBAHUIO YMEHMH pacloO3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHMKEe M HcKyccTBe. OOydaromuecs y3HaKT O
BBIJAIOIINXCS PEe3yJIbTaTaX, ITOJYYEHHBIX B XOJE€ PA3BUTHUS MATEMATHUKH Kak



HAyKH, U 00 UX aBTOpax.

ConepxarenbHO-MeTOMYeCKast IMHUS « MHOXKECTBA U JIOTUKA» BKJIIOYAET B
ce0si PJIEMEHThl TEOPUHM MHOXKECTB M MaTeMaTUYECKOW JIOTMKU. TeopeTuko-
MHOXECTBEHHBIE TPEACTaBICHUS IPOHU3BIBAIOT BECh KYPC IIKOJIbHON MaTeMAaTUKH
U TpeasiaraloT HauOoJiee YHUBEpCAJIbHBIN S3bIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKH M €€ MPWIOKEHUN, OHU CBS3BIBAIOT pa3Hble MaTeMaTHYEeCKUe
JUCUUIUIMHBL U WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BaxkHO JaTh
BO3MOXKHOCTh OOy4Yaromemycsi MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIA SA3BIK
COBPEMEHHOM MaTeMaTUKH U UCIOJIb30BaTh €0 JJis BBIPAXKEHUS CBOUX MBICIICH.
Jpyrum BaXXHBIM MPU3HAKOM MaTEMaTUKH KakK HayKd CIeAyeT MpU3HaTh
CBOMCTBEHHYIO €M CTpOroctb OOOCHOBAaHMM U CIlIEIOBAHHE OMNpeaeIEHHBIM
npaBWjiaM  MOCTPOEHHUSI  JIOKA3aTelIbCTB.  3HAKOMCTBO C  3JIEMEHTaMHU
MaTEMaTUYECKONM JIOTUKH CIHOCOOCTBYET PAa3BUTHUIO JIOTHUYECKOTO MBIIIJICHUS
o0OyyJaronmxcsi, T03BOJISIET UM CTPOUTH CBOU PACCYKJIECHHSI HA OCHOBE JIOTUYECKUX
npaBui, OpMHUPYET HABBIKM KPUTUUECKOTO MBIIIUICHUS.

B yueOHOM Kkypce «Anrebpa W Hayajla MaTEMATHYECKOrO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MAaTUYECKOTrO MOJAEIUPOBAHUS, KOTOPbIE MPU3BAHBI
crocoO0cTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MoOJeNed peaabHbIX
CUTyallMil, HCCIENOBaHUS ATUX MOJENEeH ¢ MOMOIIbI0 amnmapara ainreOpel U
MaTeMaTUYECKOr0 aHajau3a, WHTEPHpeTaluy MOJYyYEeHHBIX pe3yJbTaTtoB. Takue
3a/1aHusl BIUIETEHBI B KOXKJIBIN U3 Pa3/ieJIOB MPOrpaMMBbl, TOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca HIMPOKO HMCIIONb3yeTCs JJIA pelieHusl MpUKIaaHbix 3anad. [lpu
pelIeHUH  pealbHbIX  NPaKTHUYECKUX  3ajady  oOydarouuecs  pa3BUBAIOT
HAOJIFOATeIbHOCTh, YMEHHE HAaxXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJIb30BaTh  AHAJOTWI0, 0000maTh W  KOHKPETH3UPOBaTh  MIpoOieMmy.
HestenbHOCT MO (OPMUPOBAHMIO HABBIKOB PEIICHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTCs B MPOIECCEe M3YyYECHHUsI BCEX TEeM Y4eOHOTO Kypca «Anredpa u
Hayajga MaTeMaTUYECKOTO aHaIU3a.

Ha wusydenne ydeOHOTO Kypca «Anrebpa W Hayajlia MaTEMaTHYECKOTO
aHanuzay oTBoauTcsa 272 vaca: B 10 kiacce — 136 dacoB (4 yaca B Henento), B 11
kiacce — 136 gacoB (4 yaca B HEJIEIIIO).



COJAEP KXAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYUCICHUA

PaunonaneHbpie uncna. OOBIKHOBEHHBIE M JIECATHYHBIE APOOH, MPOLEHTHI,
OeckoHeuHble mnepuoandeckue apobu. [lpumenenue npobeil M MPOLEHTOB s
peLICHUs NPUKIIAJAHBIX 3a/1a4 U3 PA3JIMYHBIX OTPACIIEH 3HAHUM U PEAJIbHOW KU3HU.

JeucTtBurenbHble 4Yucia. PanuoHalbHBIE W UPPALMOHAIBHBIC YHCIIA.
Apudpmernueckre  omepalMu ¢ JCUCTBUTENIbHBIMU  4YHMclIaMd.  Moayiib
JEUCTBUTEILHOTO YHCIIa U ero cBoicTBa. [IpuOmmkEéHHbIE BHIYMCIICHHUS, TIPABUIIA
OKpYIJIEHUs], IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BHIYMCICHUH.

Crenenp ¢ wuenbiM nokaszareneM. bunom Herotona. Hcnosb3zoBaHue
noaxo e GopMbl 3aUCH JEHCTBUTEIBHBIX YUCEN JIS PEIICHUS MPAKTUYECKUX
3a7a4 U MPEJICTABICHUS TAHHBIX.

ApudmMeTnueckii KOpeHb HATYpaJIIbHON CTETIEHH U €T0 CBOMCTBA.

CreneHp C panHOHAIBHBIM ITOKAa3aTeleM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIILHBIM IIOKA3aTEIEM.

Jlorapudm uymcna. CpoiictBa mnorapudma. [lecaTuyHbie W HATypaJbHBIC
Jorapu@mel.

CuHyC, KOCHMHYC, TaHT€HC, KOTAaHI'€HC YHMCJIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCUHYC U apKTAHI€HC YUCJIOBOT'O ApTyMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxmecTBa W TOXIECTBEHHbIE IMpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHHs. PaBHOCUIIBHBIE ypaBHEHUS W ypaBHEHHs-ciencTBus. HepaBeHCTBO,
pelLIEeHNE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS LEIbIX U APOOHO-PALMOHANBHBIX YPABHEHHUI U
HEpPaBEHCTB. MHOIroOWwIeHbl OT OJHOW IEepeMEHHOU. /[lelleHMe MHOrowieHa Ha
MHOIOWIEH C ocrarkoM. Teopema be3y. MHoOrowiensl ¢  UEIBIMU
koappunrentamu. Teopema Buera.

[IpeoOpazoBanHmsi YMCIOBBIX BBHIPAKEHUM, COJEPIKAIINUX CTETICHU U KOPHHU.

HppauunonanbHbie YPaBHEHUS. OcHOBHbIE METO/IbI pelieHus
VMppalMOHATIBHBIX YPAaBHECHUI.

[lokazarenbHble ypaBHeHUs. OCHOBHBIE METOABI PELICHUS IMOKA3aTEJIbHBIX

YPaBHEHHM.
[IpeoOpazoBanue BIpAKEHUM, COJIEPKAIIUX JTOTapU(MBI.
Jlorapudmmueckue ypaBHEHUSI. OcHOBHBIC METO/IbI perieHus
JorapuMUYECKUX YPaBHCHUM.
OcHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIIBL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BhIpaKeHUN. Pelienre TpuroHoMeTpuyeckux ypaBHEHHUI.



Pemenne cucrem IMHENMHBIX YpaBHEHUMM. Marpuia CUCTEMBbI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTens MaTpuibl 2X2, €ro TreoOMETPUYECKUH CMBICI H
CBOMCTBA, BBIUMCIIECHUE €0 3HAYCHHMS, TPUMEHEHUE OINpPEACNIUTENs s pelieHus
CHUCTEMBl JIMHEMHBIX YypaBHEHUU. PelieHue NpUKIAmHBIX 3aa4 C IOMOIIBIO
CHCTEMBl JIMHEMHBIX ypaBHeHUW. lccienoBaHne IIOCTPOCHHOM MOJEIU C
MIOMOIIBIO MAaTPULl U ONIPEACIIUTEIICH.

[TocTpoeHrne MaTemMaTHYECKUX MOJENEH peanbHOW CHUTyallud C MOMOUIBIO
YPaBHEHMM W HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHUMN M HEPABEHCTB K DPEIICHUIO
MaTeMaTHMYeCKUX 3a/ad M 3a/Jad U3 pa3MyHbIX o0JacTedl HayKu M peajbHOU
KU3HU.

DyHKIUU U TPaPUKH

Oynkuusa, crnocoObl 3amanus GyHKIUH. B3anmHO oOpaTHBIE (QYHKIHU.
Kommosumus  ¢yskuuid. 'paduk  QyHKImu. nemMeHTapHbIe TpeoOpa3zoBaHUs
rpaduKoB QyHKIIH.

OO6nactb onpeneneHuss 1 MHOXKECTBO 3HaueHU (yHkuuu. Hynu QyHkuum.
[TpoMexyTkH 3HaKOMOCTOSIHCTBA. YETHBIE U HeuéTHbIe (yHKIUU. [lepuoanueckue
¢yskiun. IlpomMexxyTku MOHOTOHHOCTH (PYHKUMH. MaKCUMyMbl U MUHUMYMBbI
¢bynkuuu. Hanbombiiee u HauMeHblllee 3HaYeHUs (YHKIMHA Ha MPOMEXYTKE.

JluneiiHasi, kBaJpaTU4Hass U JPOOHO-TMHEWHas (QYHKIUU. DJIEeMEHTapHOE
UCCIIEIOBAaHUE M OCTPOCHUE UX IPa(UKOB.

CrenenHas QyHKUMsI ¢ HaTypaJbHBIM M LENbIM NoKa3areneM. EE cBoiicTBa u
rpaduk. CpoiicTBa U rpaduKk KOPHS N-OM CTENEHM KaKk (PYyHKIMH OOpaTHOM
CTENEHU C HaTypalbHbIM MOKA3aTEIEM.

[TokazarenpHass U norapupmMuyeckas (pyHKIHU, UX CBOWCTBA U TpaduKH.
Ucnonb3oBanue rpadukoB GyHKIHM IS PEeIICHUsS YPaBHEHHIA.

Tpuronomerpuueckass OKpPYKHOCTb, OIPEIAEICHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCTOBOTO apryMEeHTa.

(DyHKIMOHAIIbHBIE 3aBUCUMOCTM B pEaJbHBIX MPOLECCaX M SBJICHUSAX.
I'paduiku peanbHBIX 3aBUCUMOCTEH.

Havana matemaTu4eckoro aHajamsa

ITocimenoBaTenbHOCTH, CHOCOOBI 3aJaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTUYECKON WHIYKUWU. MOHOTOHHBIE U OrpaHUYECHHbIE
NIOCJIEN0BATENBHOCTH. VCTOpHsT BO3HMKHOBEHHsSI MATEMAaTHMYECKOIO aHaln3a Kak
aHann3a 0ECKOHEUHO MaJIbIX.

Apudmernueckas U reoMeTpruuecKas mporpeccuu. beckoneuHo yObiBarouias
reoMerpuueckas nporpeccusi. CyMma 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOM
IIPOTrpeCCUU. JIMHENHBIN U 3KCIIOHEHIIMAIBHBIA pocT. Hucio e. @opMmyra ClI0KHbIX
npoueHToB. Mcnosb30BaHWE NPOTPECCHH UIA  PELICHUS peajbHbIX 3a/1ad
IPUKJIAJAHOTO XapaKTepa.



HemnpepoiBHble (GyHKIMM U WX CBOWCTBA. TOYKM pas3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHknuil. CBolcTBa (GyHKIHMI HENPEephIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHMS HEPABEHCTB. [IprMEHEHHE CBOWCTB HENMPEPBIBHBIX
GYHKIMI A7 perieHus 3aad.

[TepBas u BTOpast mpousBoAHbIe PyHKIMU. OnpeeneHne, reoMeTPUIeCKuil u
(bu3HYecKuil CMBIC IPOU3BOIHON. YpaBHEHUE KacaTeabHOU K rpaduKy pyHKIUU.

[IpousBogHbie  3nemeHTapHblx  ¢GyHKuumid.  [lpousBogHast ~ CymMbl,
IPOU3BENICHUS, YACTHOTO U KOMITO3ULIUU (PYHKIIHIA.

MHokecTBa M J10rUKa

MHoOXecTBO, OIepaluy HaJ MHOXKECTBAMUM W HX CBOWCTBa. Jluarpammebl
Oiinepa—Benna. [lpumeHeHHE TEOPETMKO-MHOXKECTBEHHOIO — amnmapara Ui
ONMCAHUS PEATBbHBIX IPOLECCOB U SBICHUM, MPU PEUICHUH 3a4a4 U3 JIPYyTUX
y4eOHBIX TIPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEICTBUE,
JIOKa3aTEIbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KJIACC

Yucaa v BbIYMCICHUSA

HarypaneHbie u nensie yucna. [IpumMeHeHre NpU3HAKOB AEIUMOCTH LENBIX
yucesn, HauOosbuii oOmuit nenurens (mainee — HOJl) m HamMeHblee oOiiee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:nto, anropurmMa EBkiuaa Ay pemeHus
3a/1a4 B LEJbIX YUCIax.

KommnekcHbie uuncna. AnreOpamdeckas W TpUTOHOMETpUYeckas (HOpMbI
3aMUCU KOMIUIEKCHOTO 4YHcia. ApudMeTHUecKHe ONepalud € KOMIUIEKCHBIMU
yucinamu. M3o00pakeHMe KOMIUIEKCHBIX YHCEJl Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oi cTeneHu u3 KOMIUIEKCHOTO uncna. [Ipumenenue
KOMIUJIEKCHBIX YHMCEJI ISl pelieHuss GU3NIeCKX U TeOMETPUYECKUX 3a/ad.

YpaBHeHUS ¥ HEPABEHCTBA

CucrteMa M COBOKYIHOCTb YPAaBHEHHW M HEPABEHCTB. PaBHOCWIbHBIE
CUCTEMBI U CHUCTEMBI-CJIEICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKUX  YpaBHEHUH C  MOMOIIbBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PelieHue TpuroHoMeTpruuecKuX HEPaBEHCTB.

OCHOBHbBIE METOABl PEIICHHUS] [OKA3aTENbHBIX M  JOrapu(pMUYECKHX
HEPABEHCTB.

OCHOBHBIE METO/bI PELIEHUSI UPPALIMOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/Bl PEHICHUS CHUCTEM M COBOKYMHOCTEW palUdOHAIbHBIX,
UPpaLMOHAIBHBIX, TOKA3ATENbHBIX U JIOTAPU(PMUUECKUX YPABHEHUM.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C [TapaMeTpamu.



[IpumeHeHue  ypaBHEHUH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTEeMaTUYeCKUX 3a7a4 W 3aJad M3 pa3lIMyHbIX o0JacTeil HayKu M peanbHOU
YKU3HU, UHTEPIPETALNS MOJYUYCHHBIX PE3YJIbTATOB.

DOYyHKUUU U TPaPUKH

I'padux xommoszurnuu Qyskiui. ['eomerpuyeckue oOpa3bl ypaBHEHUH U
HEPABEHCTB HAa KOOPAWHATHOW TIOCKOCTH.

Tpuronomerpuyeckue (GyHKIHMH, UX CBOMCTBA U TpadUKH.

I'paduyeckue MeTONBI pelieHHs ypaBHEHHH W HepaBeHCTB. I 'paduueckue
METOJbl PELICHUS 3a/1ay C TapaMeTpPaMH.

Ucnonbs3zoBanue rpadukoB QGYHKUMNA [JIs HUCCIEAOBAHMS TPOLIECCOB U
3aBUCUMOCTEHN, KOTOpPbI€ BO3HUKAIOT MPHU PEIICHUU 3aJad U3 JAPYrUX Y4eOHBIX
MPEIMETOB U PEATIbHOM JKU3HMU.

Hauvana maTemaTu4ecKoro aHajamsa

[IpuMeHeHre MPOU3BOJHON K UCCIEOBAaHUIO PYHKIMHA Ha MOHOTOHHOCTbH U
skcTpemymbl.  Haxoxnaenue  HauOonbpliero M HAWMMEHBIIETO  3HAYCHUM
HEMPEPHIBHON (PYHKIIMHU HA OTPE3KE.

[IpumeHeHne TPOU3BOJHOM MJIsI HAXOXKACHUS HAWIIY4YIIEro pEIICHUS B
NPUKIAIHBIX 3a/Jadax, Uil ONpPEACIICHUS CKOPOCTH M YCKOPEHUs Mpolecca,
3a1aHHOTO (hOPMYJION MU TpaPUKOM.

[TepBooOpasnasi, OCHOBHOE CBOWMCTBO TMepBooOpasHbIx. I[lepBooOpa3HbIe
ayieMeHTapHbIX GyHKIMH. [IpaBuna HaX0XAeHUS TEPBOOOPA3HBIX.

Wnrerpan. I'eomerpruueckuit CMBICII UHTETpaJIa. Brruncnenue
omnpenenéHHoro uurerpana no ¢popmyne Hetorona-JIeitonuna.

[IpumeneHne wHTerpana Jis HAXOXKICHUS IUIOMANEH IUIOCKUX (uryp u
00BEMOB T€OMETPUUECKUX TE.

[Ipumepsl pemienuit  aud@epeHImaIbHbIX  ypaBHEHUM. MaTteMaThudeckoe
MOJICJIMPOBAHUE pEANbHBIX IMPOLECCOB C NOMOLIBI Au(depeHIruaIbHbIX
YPaBHEHHM.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBI YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa’kaaHCKOr0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMU 00YUYaAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOT'O  4J€Ha  POCCHMCKOro  0OIllecTBa,  MPEJICTaBIEHUE O
MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUIA,
IpoLeayp TpakKJAaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHI W JAPYroe), yMEHHue
B3aUMOJICHCTBOBAaTh C COIMAJbHBIMU HHCTUTYTaMH B COOTBETCTBUM C HX
GYHKIUSMY 1 HA3HAUYCHUEM;

2) NaTpUOTHYECKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPaXKTAHCKONW MIEHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY M HACTOSIIIIEMY POCCHUICKOM MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKECHUAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTEMaTHUYE€CKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKHY,;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOro Hapoaa, ChOpMHPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUH HAyKH M JEATEIIbHOCTbIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJIAJla B MOCTPOEHUE YCTOMUUBOTO OYAYIIETo;

4) 3¢TeTHYECKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETHKY MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3a7a4, PEUICHUH, pacCy ACHUI, BOCHIPUUMYUBOCTD
K MaTeMaTU4YECKUM acleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTh yYMEHHUS TMPUMEHATh MAaTeMaTHYEeCKUE 3HAHHUS B
MHTEpecax 3/I0pOBOro U 0€30MacHOro 00pasa >KMU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 37I0pOBbIO (3I0pPOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUU U
OTIbIXa, peryJisipHas (pu3snyeckas aKTUBHOCTH), (PU3HMUECKOE COBEPLICHCTBOBAHUE
[P 3aHATHUIX CIIOPTUBHO-03/I0POBUTEIBHOMN JI€SITENHHOCTBIO;

6) TPy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYIy, OCO3HAHHE IIEHHOCTH TPYJOJIOOUs, HHTEpPEC K
paznuuHbiM  chepaM  NpodEeCCHOHAIBHOM  NESTEIBHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymeid mnpodeccur U peanu30BbIBATH COOCTBEHHBIE IKU3HEHHBIC ILIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTreéMaTH4eckoMy  OOpa3oBaHUIO U
caM0o0Opa30BaHUIO Ha TMPOTSHDKEHUM BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUICCKUX 3a/a4 MAaTeMaTHIECKON HAIMPaBICHHOCTH;

7) 3K0JI0rHY€eCKOr0 BOCIIMTAHMS

c(hOPMHUPOBAHHOCTh  DKOJIOTHUECKOW  KYJIbTYpbl, TOHUMAaHUE BIMSIHUS
COLIMAJIbHO-DPKOHOMHYECKUX TMPOLIECCOB Ha COCTOSIHME MPUPOAHONW M COLIMATIbHOMN
Cpenbl, 0CO3HAHUE TI00ATHHOTO XapaKTepa KOJIOTHUESCKUX MPOOIeM, OpUEHTAITHS
HA TPUMCHCHHE MATeMAaTHYEeCKUX 3HAHWN Ui pemieHus 3amad B o00JiacTu
OKpY>KaloIel cpefpl, MIAHUPOBAHUE IIOCTYNMKOB U OIEHKHM WX BO3MOXHBIX
MOCJIEICTBUM JJI1 OKPYXKAIOILEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKMH MW OOIIECTBEHHOM  MPAKTUKH, [OHWMAaHHE
MaTEMaTUYeCKOM HayKd Kak cdepbl UYeJOBEYECKON AesTENbHOCTH, STaloB €&
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IIUBWIM3AINH, OBJAJCHUE S3BIKOM
MaTEMaTUKH W MaTEeMaTUYeCKOW KyJIbTypod KaK CpEJCTBOM IO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYI0 U HCCIEIOBATEIbCKYIO JAESITEIbHOCTD
UHAMBUIYAIbHO U B CPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIC YHMBeEpPCAJbHbIE ydeOHbIe 1elCTBUS

ba3oBble Jornyeckue 1eicTBUA:

BBISIBJISITH M XapaKTEpPHU30BaTh CYLIECTBEHHbIE MPU3HAKU MAaTEMaTUYECKUX
O0OBEKTOB, TMOHSTUH, OTHOLICHUH MEXAY MOHATHUAMHU, (QOPMYJIHPOBATH
onpeaeneHusl NOHATHI, yCTaHABIMBATh CYIIECTBEHHbIM MPU3HAK KJIACCU(PUKALIUH,
OCHOBaHUS JIs1 0000IEHUS U CpaBHEHUS, KPUTEPUU MPOBOJIUMOTO aHAIIN3A,

BOCIIpUHUMATh,  (OPMYJIHUpPOBATb U  NpeoOpa3oBBIBATH  CYKJICHUS:
YTBEPAUTENbHbBIE U OTPULATENbHbIC, €IMHUYHbIE, YACTHBIE U OOIIUE, YCIOBHbIE;

BBISIBJISITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MMPOTHUBOPEYUS
B (hakTax, JAHHBIX, HAOJIIOJCHUAX U YTBEPXKACHUAX, MpeuiaraTb KPpUTEpUHU IJis
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JienaTh BBIBOJABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3aKIFOUEHHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENBHO JI0KA3aTEIbCTBA MATEMATUUYECKUX YTBEPKIACHUN
(mpsiMbI€ U OT MPOTHUBHOTI0), BBICTpauBaTh apryMEHTALIMIO, IPUBOAUTH IPUMEPHI U
KOHTPHpPUMEPBI, 000CHOBBIBAThH COOCTBEHHBIE CY>K/I€HHS U BBIBOJIbI;

BBIOMpATh CMOcO0 peleHus Yy4YeOHOW 3adaud (CpaBHHUBAThb HECKOJIBKO
BapUAHTOB  peUIeHMs, BbIOMpaTh HauOojee  MOAXONAMH ¢ y4&ToM
CaMOCTOSITENIbHO BbIIEJICHHBIX KPUTEPUEB).



ba3oBble uccienoBare/ibCKie 1eCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEIOBATEIbLCKUM MHCTPYMEHT IO3HaHUS,
dopMynaupoBaTh  BONPOCH,,  (PUKCHUPYIOUIME  MPOTHUBOpPEYUE,  MPOOIIEeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3y, aAPTYMEHTHPOBATH
CBOIO MO3ULMIO, MHEHUE;

IIPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIECOBAaHUE
110 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4YEeCKOro 00bEeKTa, SABJICHHUS, IIpoLiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSMHU, MPOIECCAMU;

CaMOCTOSATENbHO (OPMYIUPOBATh OOOOIIECHUS W BHIBOJABI MO pe3yjbTaTam
IPOBENEHHOTO  HAOJIIOJICHMs, UCCJEJOBAaHMs, OLICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJOB U 000OIIEHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpoOllecca, a TAKKE BbIJIBUIATh
MPEANOI0KEHUS O €r0 PA3BUTUU B HOBBIX YCJIOBUSIX.

Pa6ora ¢ undopmaumeii:

BBISIBIIATE ACHUIINTHI MHPOPMAIIUH, JAHHBIX, HECOOXOIUMBIX ISl OTBETa Ha
BOIIPOC U JJI PEIICHUs 3a/lauu;

BBIOMpATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMATU3UPOBATh M HUHTEPHPETUPOBATH HHMOPMALUIO DPA3JIUYHBIX BUIOB U
dbopm npescTaBiIeHUs;

CTPYKTYpPUPOBaTh HH(POPMAIHMIO, TPEICTABIATh €€ B PA3IUYHBIX (HOopMax,
WUTIOCTPUPOBATH IPaPUIECKU;

OLICHUBATh HaAEKHOCTD uHpopMauu 1o CaMOCTOSITEIILHO
c(hOpMyYITUPOBAaHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIe YHUBeEPCAJIbHbIE Y4eOHbIe 1eiicTBUS

OoO1enne:

BOCIIPHHUMATh U (POPMYJIHPOBATH CYXKIACHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeasIMH OOIIEHUs, SCHO, TOYHO, I'PaMOTHO BBIpaXaTh CBOIO TOYKY 3pCHHUS B
YCTHBIX M THCbMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHUS MO XOJIYy PEIICHHS 3aJauH,
KOMMEHTHUPOBATh MOJIy4YEHHBIN pe3yJIbTarT;

B XOJIe OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBI,
npoOJieMbl, pelIaeMoi 3ajady, BBICKA3bIBATh HJEH, HAIleJCHHBIC Ha IIOMCK
pelIeHusi, COMOCTABIISITh CBOU CYXIEHUS C CYXICHUSIMHU JPYTUX YYaCTHUKOB
Jyanora, oOHapyKUBaTh pa3linuuMe M CXOJICTBO TMO3UIIMI, B KOPPEKTHOH (opme
(dbopMyIHpOBaTh Pa3HOTIACHUS, CBOU BO3PAKCHHS;

MPEJICTABIIATh PE3YJIbTAThl PEIICHUs 3a/a4M, SKCIIEPUMEHTA, UCCIICI0BaHMUS,
MPOEKTa, CaMOCTOSITEILHO BBIOMpPATh (opMaT BBICTYIICHUS € Y4€TOM 3ajaad
MIPE3CHTAIMU U OCOOCHHOCTEN ayIUTOPHH.

PerynsiTuBHbIE YHUBEpPCcAJIbHbIE YYeOHbIe /1eiicTBUS



Camoopranusanus:

COCTaBJISITH IIaH, AJITOPUTM PEIICHUs 3a7a4d, BEIOMpPATh CIOCOO pelieHus ¢
y4ETOM HUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHHUH ¢ YYETOM HOBOW MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH UHTEJJIEKT:

BJIAJ€Th  HABBIKAMM  IO3HABATENbHOM  pedJekcuM KaKk  OCO3HaHUS
COBEPIIIAEMBIX JACHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTATOB, BIAJICTh
croco0aMy CaMOTIPOBEPKH, CAMOKOHTPOJISI TIpollecca W pe3yJiibTaTa pemeHus
MaTeMaTU4YeCKON 3aJ1auH;

peaBUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PELICHUU 3a/1auH,
BHOCHUTBH KOPPEKTHBBI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB, JAHHBIX,
HAWJICHHBIX ONTMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTATa LIETU U YCIOBUAM, OOBSICHATH TPUUUHBI
JOCTH)KEHUSI WM HEIOCTUKEHUSI PE3yIbTaTOB ACSITEIbHOCTH, HAXOIUTh OUINOKY,
JIaBaTh OLICHKY PHOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITEILHOCTD:

MOHUMAaTh M HCIOJIb30BATh MPEUMYIINECTBA KOMAHAHOW W MHANBUIYATbHON
paboTbl mMpU pEHIeHUH Y4YeOHbIX 3a7ad, MPUHUMATh 1edb COBMECTHOM
NEeATETHHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW pPabOThI, pacmpeneisTh
BUIBI PabOT, MOTOBApWBATHCS, OOCYX IaTh TMPOIECC U PE3yIbTaT pabOThI,
000011aTh MHEHHST HECKOIBKHX JIFOJIEH;

y4aCTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyXaeHus, 0OMEH MHEHHH,
«MO3TOBBIE IITYpMBD» W HWHBIE), BBHIIOJHATH CBOK YacTh pabOTBl |
KOOPJIMHUPOBATh CBOM JCHCTBUA C JPYTMMH YJICEHAMH KOMAaHJIbI, OIICHUBATH
KauyeCTBO CBOEro BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBHUSI.

INPEAMETHBIE PE3YJIbTATHBI

K konmy oOyuenuss B 10 kjacce oOyyaroIIMiiCs MOJYYUT CIEAYIOIIHE
pPEeIMETHBIC PEe3yJbTAaThl MO OTACIBHBIM TeMaM pabouell mporpamMmbl Y4eOHOTO
Kypca «Anredpa U Hayajza MaTeMaTUYECKOro aHAIU3ay:

Yucji1a v BBIYUCJICHUSA:

CBOOOJHO OINEpPUPOBATH MOHATHUAMH: PAlMOHAIBLHOE YHUCIO, OECKOHEUYHas
nepuoauyeckas JpoOb, TPOILEHTHI, HPPAIMOHAILHOE YHCIO, MHOMXECTBA
palMOHAIIBHBIX U AEHCTBUTEIBHBIX YHCEN, MOAYJIb JEHUCTBUTEIIBHOTO YNCIIA;

NPUMEHSITh JIpOOM W TPOLIEHTHI JJIsI PElIeHUs MPUKIAIHBIX 3a7a4 U3
Pa3IMYHBIX OTPACIC 3HAHUUN U PEATbHOW KU3HU;

MPUMEHSTh MPUOIKEHHBIC BRIYMCIICHUS, PABUJIA OKPYTIICHUS, PUKUIKY U
OILICHKY pe3yJibTaTa BHIYUCICHUM;



CBOOOZHO ONEpUpOBaTh IIOHATHEM: CTENEHb C LEJNbIM I[OKa3aTeseM,
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3alUCU JEHCTBUTENIBHBIX YNCEN JJIs PELIECHUs
NIPAaKTUYECKUX 3a7a4 U IPEACTABICHUS JAHHBIX;

CcBOOOZHO ONEpPUPOBATH MOHATHEM: apUPMETHUECKUA KOPEHb HATYpaJbHOU
CTEIICHH;

CBOOOZHO ONEPUPOBATH MOHATUEM: CTEIIEHb C PALlMOHAJIBHBIM IIOKA3aTEIIEM;

CBOOOJHO OIEpPUPOBATh MOHATUSIMH: JOrapud™m YHCIa, ACCATHYHBIE U
HaTypaJIbHbIE JOrapu(MBbI;

CcBOOOJHO ONEpUPOBAaTh MOHITUSIMM: CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC
YHUCJIOBOI'O apryMEHTa;

ONEPUPOBATh MOHATUAMM: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUS M HePaBEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHIMH: TOXAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PAaBHOCWIbHBIE YPABHEHHUS U YPaBHEHUS-CIICICTBUS, PABHOCUIIbHBIE HEPABEHCTBA,;

OPUMEHATHh pPAa3IMYHBIE METOJbl PEIICHUS palHOHANBHBIX U JAPOOHO-
pPAlMOHAIBHBIX YPaBHEHUM, IIPUMEHATH METOJ HHTEPBAJIOB Ul PELICHUs
HEPABEHCTB;

CBOOOJITHO OIEPUPOBATH MOHATUSIMHU: MHOTOWIEH OT OJHON NEepEeMEHHOMH,
MHOTOUJIEH C MLeIbiMH KOd(p(UIMEeHTaMH, KOPHM MHOTOYJIeHa, IPUMEHATDH
JI€JICHUE MHOTOYJIEHAa HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera
JUISL PELLICHUs 3a/1a4;

CBOOOJHO ONEpPUPOBATH NOHATUSMHU: CHUCTEMA JIMHEWHBIX YpaBHEHUH,
MaTpuLa, ONPEACINUTENb MATpULbl 2 X 2 W ero IeOMETPUYECKUM CMBICII,
UCIIOJIB30BaTh CBOMCTBA ONpeAenuTeNss 2 X 2 JuId BBIYUCICHHUS €r0 3HAa4yeHus,
IPUMEHATh ONPENEIUTENId JUIsl PELIEHUsS CUCTEMbl JIMHEWHBIX YPaBHEHHUH,
MOJENUPOBATh PEATBHBIE CUTYAIIMU C TIOMOIIBIO CUCTEMBI JIMHEWHBIX YPABHEHUM,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIM C IIOMOIIBIO MaTpPULl M OINPEIEIUTENeH,
VUHTEPIIPETUPOBATD IIOJIYYEHHBIN PE3yJIbTaT;

UCIIOJb30BaTh CBOMCTBA JEHUCTBUI C€ KOpPHAMHU JUIsl IpeoOpa3oBaHUs
BBIPAKEHU;

BBIIIOJIHATH NPE0OPa30BaHUS YHCIIOBBIX BBIPAKEHUH, COJIEPKAILIUX CTENEHU C
paLMOHAIIBHBIM II0Ka3aTesIeM;

UCII0JIB30BaTh CBOMCTBA aorapupmon UL npeoOpa3oBaHus
J0rapu(pMUYECKUX BBIPAKEHUN;

cBOOOZHO ONEpUpPOBaTh MOHATHUAMU: HppaIMOHAJIbHBIC, MOKa3aTeJIbHbIE U
aorapuMHUUYECKUe YpPaBHEHUS, HAXOJUTh UX PELIEHUS C TOMOIIbIO PAaBHOCUIIbHBIX
IIEPEXOJ0B WM OCYILIECTBIIASA IPOBEPKY KOPHEH;



OPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKHE (GOPMYIIbI JUIsl TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BbIPAKECHUI;

CBOOOMHO OMEpHpPOBaTh MOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATh HeoOXoaumble (GOpPMyNbl ISl  PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUH;

MOJICIMPOBaTh peajbHble CUTyalldd Ha s3bIKE alureOpbl, COCTaBIATh
BBIpQXXCHHS, YpaBHEHHUS, HEpPaBEHCTBA IO YCJIOBHIO 3aJadyH, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEIH C UCIIOJIB30BAaHUEM alllapara aareOphl.

DOyHKUMHU U rpapuku:

CBOOOJIHO OMEpUPOBATh MOHATUSAMU: (PYHKIHUSA, CIIOCOOBI 3a/laHus (YHKIUH,
B3aUMHO OOpaTHble (QYHKUWH, KOMOo3uuus GyHKUMA, Tpaduk ¢GyHKUIUH,
BBITOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpaduKkoB (PyHKIIHIA;

CBOOOZHO OINEpPUPOBATH MOHATUAMU: OOJIACTH OINpPEAENCHUS U MHOMXECTBO
3HauYeHU QYHKLIMH, HYJTU QPYHKIUHU, IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;

CcBOOOMHO OMEpUPOBaTh TMOHATUSAMHU: YETHBIE W HEYETHbIE (YHKIUH,
nepuoanyeckre QyHKIUU, TPOMEXYTKA MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBI U
MUHUMYMbI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaYeHHe (YHKIMU Ha
IPOMEKYTKE;

cBOOOJHO OMEPUPOBATH MOHATUAMHU: CTEMEHHAs QYHKIUS C HATYPAJIbHBIM U
[ENbIM TOKa3aTeneM, rpapuK CTENEeHHOW (YHKIMH C HATYpPaJbHBIM W LEIBIM
nokasarenieM, rpaduk KOpHS N-Od CTENeHM Kak (YHKIMH OOpaTHOM CTENEHU C
HATypaJbHBIM MOKa3aTeNeM;

OTIEpUPOBATh TOHATUAMHM: JUHEHHAs, KBaJpaTU4YHAs W JIpOOHO-THHEWHas
(YHKIMH, BBIOIHSITH 3JIEMEHTAPHOE UCCIIEOBAaHUE U MOCTPOCHUE UX IPa(UKOB;

CcBOOOZHO OIEpUpOBaTh MOHATHAMH: IOKa3aTelbHas M Jorapudmuueckas
GyHKUIMU, WX CBOMCTBa M rpaduKH, MCHOIB30BATh MX TpadUKH A PEHICHUS
YPaBHEHHUI;

cBOOOZHO OMNEpUPOBATh MOHATUAMH: TPUTOHOMETPUYECKAs OKPY>KHOCTD,
orpeziefieHue TPUrOHOMETPUUECKUX (DYHKLUN YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKIMA JUIsi  UCCJIEIOBAaHMS IMPOILIECCOB U
3aBHCHMOCTEN MPH PELICHUH 3a]a4 U3 JIPYTuX Y4eOHBIX MPEAMETOB M peajbHOU
KU3HU, BbIpaXKaTh (JOPMyIaMH 3aBUCUMOCTH MEX]y BEIMUYNHAMU;

Havana maTeMaTHyecKoro aHajm3a:

CBOOOJTHO ONEPUPOBATH MOHATHUSAMU: apu(pMETHYecKas U TreoMeTphuecKas
nporpeccusi, 06CKOHEUHO yOBIBAIOIIAsi T€OMETPUUECKasi MPOTPECCHs], TMHEUHBIN U
HKCMOHEHIIUAJIBHBIA POCT, (OpMyJia CIOKHBIX MPOILEHTOB, UMETh NPEICTaBICHHE
0 KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUM ISl PEIEHUs peajbHBIX 3aJad MPHUKIATHOTO
XapakTepa,;



CBOOOJTHO OTIEPUPOBATH MOHIATUSIMU: MOCIEI0BATEILHOCTh, CIOCOOBI 3aJaHus
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAaHWYEHHBIE IOCIIEIO0BATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXICHUS MAaTeMAaTHYECKOr0 aHaiW3a KaKk aHajau3a
OCCKOHEUYHO MAaJIbIX;

CBOOOJTHO OIEPUPOBATh TMOHATHSIMHU: HEMpEepbIBHbIE (YHKIHUH, TOYKH
paspbiBa rpaduka QyHKIUHM, aCUMOTOTHI rpaduka GyHKIUH;

CBOOOJTHO OIEpUPOBATh TOHATHEM: (YHKIHS, HEMpepbhiBHAsS Ha OTPE3Ke,
MPUMEHSTh CBOMCTBA HEMIPEPHIBHBIX (DYHKIIUH SISl PEIICHUSI 3a/1a4;

CBOOOJITHO OIEpPUPOBATh TOHATHSAMHU: TIepBas W BTOpas IPOU3BOJHBIE
dbyHKIMHU, KacaTeabHas K rpaduky QyHKIUU;

BBIYHCIIATH MTPOU3BOAHBIC CYMMBI, TIPOU3BEJACHUS, YaCTHOTO M KOMIIO3HUITUU
IByX (YHKIWNA, 3HATh MPOU3BOIHBIC AIEMEHTAPHBIX (HYHKIIHIA,

UCIIOJIb30BaTh T€OMETPUUECKUN M (DU3UYECKUN CMBICI MPOU3BOJIHON ISt
penieHus 3aaad.

MHosxecTBa M JIOTHKA:

CBOOOJTHO  OMEpUPOBATh  TOHITHUSIMHU:  MHOXECTBO, OIEpallid  Ha
MHO>XECTBaMU;

UCIIOJIb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar il  ONHCaHUs
peaNbHBIX TPOILECCOB W SBJICHHWM, MPU PEIICHHH 3a7ad W3 JAPYTHX y4eOHBIX
IPEIMETOB;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: OIpEJCICHUE, TeopemMa, ypaBHEHHE-
CJIeICTBHE, CBOMCTBO MaTeMaTHUYECKOro 00beKTa, J0Ka3aTeIbCTBO, PABHOCUIIbHbBIE
ypaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kiacce oOydarommuiics MOIYYUT CIEIYIOIINE
IpEeIMETHBIE PE3yJbTAaThl MO OTACIbHBIM TeMaM pabouell mporpamMmbl y4eOHOTO
Kypca «Anredpa U Hayajza MaTeMaTUYECKOro aHAIN3ay:

Yucjia v BBIYUCICHUA:

CBOOOJTHO OMEPHPOBATHh TOHIATHSAMHU: HATypalbHOE U II€JI0€ YHUCIIO,
MHO)XECTBA HATYypPaJbHBIX M IEJIBIX YHUCEN, MCIOJIb30BaTh MPHU3HAKU JEIUMOCTU
uensix ynucena, HOJl u HOK nHatypanbHbIX uncen s pelieHus 3a1ad, NIpUMEHSITh
anroput™ EBknuna;

CBOOOJTHO OIEPUPOBATH TMOHATHEM OCTaTKa [0 MOJIYJII0, 3alUCHIBATh
HaATypaJbHbIC YHCJIA B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJITHO OMEPUPOBATH MOHATUSIMH: KOMIUIEKCHOE YHMCIO W MHOXECTBO
KOMITJIEKCHBIX YHCEJ, MPEACTaBIATh KOMIUICKCHBIE YHCia B alreOpamdeckol u
TPUTOHOMETPHUUECKOU (hOpME, BBHITIONHATH apu(PMETHICCKUE ONEpaIllii ¢ HUMU H
U300pakaTh HA KOOPJAMHATHON TIOCKOCTH.

YpaBHeHUs 1 HEPABEHCTBA:



cBOOOZHO ONEpUpOBaTh MOHATHUSMHU: HppalOHATbHbIE, MOKa3aTelIbHbIE U
jaorapu()MUYECKHE HEPABEHCTBA, HAXOAUTb MUX PELIEHUS C  I[IOMOIIBIO
PaBHOCUJIBHBIX MEPEX0JIOB;

OCYLIECTBJIATH OTOOpP KOpPHEH NpH pPEIIEHUH TPUTOHOMETPUYECKOIrO
YpaBHEHMUS;

CBOOOZHO ONEpPUPOBATH IOHATHUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OpPUMEHATh  HeoOXoaumble  (OpMyINbI O PEIICHHs] OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CcBOOOJHO ONEpPUPOBATh MOHATUSIMU: CUCTEMA U COBOKYIIHOCTh YpaBHEHUI U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUSA, HAXOAUTh PEILCHUS
CUCTEMbI U COBOKYIHOCTEH pallMOHAJBHBIX, UPPALIMOHAIBHBIX, MMOKA3aTEIbHBIX U
aorapu()MUUECKUX ypaBHEHUN U HEPABEHCTB;

pemarb palMOHAJIbHBIE, UPpaLOHAJIbHEIE, IIOKa3aTelIbHbIE,
jgorapuMUUECKHe UM TPUTOHOMETPUYECKHE YpAaBHEHUS M  HEPaBEHCTBA,
cozepkalire MOAyJIu U MapaMeTphl;

OPUMEHATH TpaduUecKue METOMAbI ISl PeIICHUsI YPaBHEHUN U HEPABEHCTB, a
TaKKe€ 3a7a4 C IMapaMeTpaMu;

MOJICIMPOBaTh pEallbHble CUTyallud Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPAKEHUSI, YpPaBHEHHUs, HEPABEHCTBA M HX CHUCTEMBbI IO YCIOBUIO 3aJayd,
UCCIIEIOBATh IOCTPOCHHBIE MOJENIM C HCIIOJBb30BAHMEM ammapara ajireOpsl,
MHTEPHPETUPOBATH MMOJTYYEHHBIN PE3yibTaT.

DOyHKUUM U Tpaduku:

CTpOUTh TpadUKu KOMIO3UUMU (PYHKUUNA C TOMOIIBI 3JIE€MEHTapHOro
UCCIIEIOBAHMSI U CBOMCTB KOMIO3UIIUH ABYX (DYHKIIUA;

CTPOUTb TI'EOMETpPUYECKHEe 00pa3bl ypaBHEHHMH M  HEpPaBEHCTB Ha
KOOPJMHATHOM IJIOCKOCTH;

CBOOOJTHO  OMEpUPOBaTh MNOHATUSAMU: TrpadUKUM  TPUTOHOMETPUUYECKHUX
byHKIINH;

OPUMEHATh (QYHKIUM Ui MOJEIMPOBAHHUS W HCCIEIOBAaHUS pealbHbIX
IIPOLIECCOB.

Havajia MaTeMaTH4e€CKOIr0 aHAJIN3a:

UCIIOJIb30BaTh MPOU3BOIHYIO JUIS UCCIIEOBaHUs ()YHKIIMU Ha MOHOTOHHOCTD
U SKCTPEMYMBI;

HaXOAUTh HauOoublllee U HAaMMEHbIIEe 3HaU€HUsI (PYHKIIMM HENPEPHIBHON Ha
OTpE3KE;

UCIIOJI30BaTh IMPOM3BOJHYIO JUISl HAXOXKICHHS HAWJIy4dlIero pelIeHus B
OPUKJIaJAHBIX, B TOM YHCIE COLMAJIbHO-DKOHOMHYECKMX, 3ajadax, i
ONpesiesIeHUs] CKOPOCTHM M YCKOPEHHs IIpolecca, 3aJaHHOro (opMmysnod wiu
rpagukom;



CBOOOJTHO  OMEPHPOBATH TMOHATHSAMHU: TIEPBOOOpA3Has, OINpPEACIEHHBIN
UHTErpaj, HAXOAUTh IMEPBOOOpPA3HbIC 3JIEMEHTAPHBIX (PYHKUMNA U BBIUYUCIATH
unterpan no gpopmyne Hrerorona-JleliOuuiia;

HAXOJUTh TUIONIA/INA TUIOCKUX (PUTYP U 00BEMBI TEII C TOMOIIBIO UHTETpaa;

UMETh NPEACTaBICHHE O MATEMAaTH4YECKOM MOJEIUPOBAHUM Ha MPUMEPE
coctaBiieHus qudpepeHnanbHbIX YpaBHEHHH;

peuiath NPUKJIAIHbIE 3a7a4d, B TOM YHUCJE COLMAIbHO-3KOHOMUYECKOTO U
($u3NYECKOro xapakrepa, CpeICTBAMU MaTeMaTHYECKOr0 aHaIn3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3ieioB U TeM (undposbie)
KoHnTpoabHbI [MpakTnyeckun
n/n MporpamMMbl Bcero oHTpOI p e oOpa3oBaTe/ibHbIE
ThI ThI
e pa6o e pa6o pecypeb

MHOX€ECTBO AEMCTBUTEIBHBIX YUCEIL.

MHorounensl. PanioHanbHble YpaBHEHUS U 24 1

HepaBeHCTBAa. CUCTEMBI IMHEUHBIX

ypaBHEHUH

Oynkiun u rpapuku. CreneHHas QyHKIHS 12 |

C IIeJIBIM MTOKa3aTeaeM

ApudpmeTHuecKii KOpeHb N-Oi CTEIEHH. 15 |

HppamnmonanbHpie ypaBHEHUS

[TokazarensHas pyukmus. [lokazarenbHbie 10 |

ypaBHEHUS

Jlorapudpmuueckast GyHKIHS. 18 1

Jlorapudmuueckue ypaBHeHUs

TpuronomeTpuyeckre BbIpaXeHHUs U ” 1

ypaBHEHUS

[TocnenoBaTeIbHOCTH U TPOTPECCUU 10 1

HenpepsiBabie pynkiuu. [IponsBoanas 20 1

[ToBTOpEHME, 0600IIEHUE, CUCTEMATU3AIIHS 5 )

3HaHUUN

136 10 0




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME




11 KITACC

KoanuecTBo 4acos DJIeKTPOHHbIE
Ne HaunMeHoBaHMe pa3e/ioB U TeM (uudpossbie)
n/n NMPOrpamMMbl Bcero KonTpobHbl HpakTiyecku o0pa3oBaTe/ibHbIE
e padoThbl e padoThbI pecypeb
| HccnenoBanue GyHKIHHA ¢ TOMOIIIBIO ” |
MIPOU3BOAHOMN
2 [TepBooOpa3zHas u HHTETpaI 12 1
3 I'paduky TpUroHOMETPUUECKUX (DYHKIHH. 14 |
TpuroHomeTpruyeckue HEpaBEHCTBA
4 HppannonansHele, OKa3aTelbHbIE U 24 1
JorapupMUUECKue HEPaBEHCTBA
5 KommiekcHbie uncna 10 1
6 Harypanbnble u uemnsie ynucia 10 1
CucreMsbl paliuOHaIbHBIX, UPPALIMOHAJIBHBIX
7 NOKa3aTeIbHbIX U JIOrapu(pPMUIECKUX 12 1
ypaBHEHUU
8 3ana4yu ¢ napaMmeTpamMu 16 1
9 [ToBTOpeHnue, 06001IeHNE, CHCTeMAaTHU3AIINS 16 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10 0

I[TPOTPAMME







IHOYPOYHOE INVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaudecTBO 9YacoB

Bcero

KonTpoabHubl
e padoThl

IIpakTHyeckn
e padoThl

JlaTa
H3YYeHH
|

DJIEKTPOHHbBIE
nudposbie
o0pa3oBaTeJIbHbI
e pecypchl

[[MHOxkecTBO, onepaiuu Haj
MHO>XECTBAMHU U UX CBOICTBa

Juarpammel Diinepa-Benna

IIprMeHeHne TEOPETUKO-MHOXKECTBEHHOTO
arnrmapara JJis peleHus 3aaa4

Parnmonanbueie yncna. OOBIKHOBEHHBIE U
JeCSITUYHbIE TPOOU, TIPOLICHTHI,
0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

Parnmnonansubie ynciaa. OOLIKHOBEHHEIE U
JECSATUYHBIC IPOOH, POIICHTHI,
OCCKOHEYHBIC EPUOANIECKUE APOOH

[Tpumenenue apobeii 1 TPOLEHTOB IS
pEIICHNs IPUKIAIHBIX 33124

[Ipumenenue nqpoOeit U MPOLICHTOB IS
peIIeHus TPUKIaAHBIX 33714

JleicTBuTENbHBIC YKCIa. ParinoHanpHbie U
HUPpALMOHAIILHBIE YHCIIA

ApudmeTnueckre onepannu ¢
JIEHCTBUTENbHBIMH YUCIIAMU




10

Monynb 1€HCTBUTENBHOTO YKCIIA U €T0
CBOWCTBA

11

[TpuOnmkEHHBIE BRIYUCIICHUS, TIPaBHIIa
OKpYIJICHUS, IPUKUIKA U OLICHKA
pe3yJibTaTa BBIYMCIEHUN

12

OCHOBHBIE MCTOJbI pCIICHUS LCIIbIX U
JIpOOHO-pallMOHATILHBIX YPAaBHEHUN U
HEPABEHCTB

13

OcHOBHBIE MCTOAbI pCHIICHUS LCIIbIX U
JIpOOHO-pallMOHANIbHBIX YPaBHEHUHN U
HEpPaBEHCTB

14

OCHOBHBIE METO/IbI PEILICHUS LENbIX U
JIpOOHO-pallMOHANIBHBIX YpPaBHEHUH U
HEPABEHCTB

15

MHoTro4JIeHBI OT OJIHOM TTEPEMEHHOM.
JleneHue MHOro4jieHa Ha MHOTOYJICH C
ocratkoM. Teopema besy

16

MHoro4sieHb! ¢ 1eAbIMU KO UITEHTAMHU.

Teopema Buera

17

Pewienue cucreM JIMHEWHBIX YPaBHEHUU

18

Pewienue cucreM JIMHEHHBIX YPaBHEHUN

19

Marpura cucTeMbl JIMHEUHBIX YPaBHEHUH.
Ornpenenurtesib MaTpullbl 2X2, ero
F€OMETPUUYECKUI CMBICII U CBOMCTBA;
BBIYMCIICHHUE €0 3HAYECHUS

20

Ornpenenurtenb MaTpuIlbl 2X2, ero




FCOMeTpI/I‘IeCKI/Iﬁ CMBICII 1 CBOﬁCTBa;
BBIYHCJICHUC €TI0 3HAYCHU A

21

[TpuMeHeHne onpenennTeNs sl pEeLICHUs
CUCTEMBI JINHEVHBIX YPaBHECHUIN

22

Peuienue npukiiagHeIxX 3a4a4 ¢ IOMOIIBIO
CUCTEMBI JIMHEVHBIX YPaBHECHUI

23

Pewienue npukiiagHbIX 3a1a4 ¢ IOMOILBIO
CHUCTEMBI JINHEVHBIX YPaBHEHUI

24

Konrponsnas pabdora: "PannonanbHble
ypaBHEHHU U HepaBeHCTBA. CHCTEMBI
JIMHENHBIX YpaBHEHUN"

25

@yHKIHS, CIIOCOOBI 3a1aHuUs (PYHKITUH.
B3aumHo oOpaTHble QYHKITHH.
Kommozurus pyHkmmit

26

I'padux pyskmmm. DnemeHTapHbBIC
npeoOpa3zoBanus TpadUKOB GHyHKITHHA

27

OO6nactp onpeeeHns U MHOKECTBO
3HaueHui Qynkuuu. Hynu dyHkmm.
[TpoMexyTKH 3HaK OCTOSTHCTBA

28

YéTHble ¥ HeUETHBIC (PYHKILINU.
[lepuonnyeckue ¢pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKITHH

29

MakcuMyMbl U MUHUMYMBI ()YHKITUH.
Haubomnsiiee n HanMeHbIIIee 3HAYCHUE
GyHKIIMHA HAa IPOMEXKYTKE

30

Jluneiinasi, kBagpaTHU4Has U ApoOHO-




TuHeHas GpyHKuIuu

:‘)J'ICMeHTapHOG HCCICAOBAHUC U

31
OCTpOeHHE TpaUKOB STUX HYHKIUN

1 DJeMeHTapHOe UCCIIeIOBaHUE U
OCTpOeHHE TpaUKOB STUX QYHKIUN

1 CreneHs ¢ 1enbIM NoKa3areneM. bunom
Hsrorona

34 CreneHs ¢ 1eqbIM N0Ka3aTeneM. bunom
Hsrorona
CrenenHast GyHKIHUS C HATYpaJIbHBIM U

35 LieJIbIM IToKa3aTesneM. E€ cBoiicTBa 1
rpaduk

36 Kontponbhas pabora: "Crenennas
¢yukus. E€ cBoiictBa u rpaduk”

37 ApudmeTnueckuii KopeHb HaTypabHOM
CTEIIEHHU U €ro CBOMCTBA

n ApudmeTnieckuii KopeHb HaTypaJbHOM
CTEIICHU U €r0 CBOMCTBA

39 [IpeoOpazoBaHMs YUCIOBBIX BHIPAKEHUH,
coJepKaluX CTENEeHU U KOPHU

40 [IpeoOpazoBaHus YUCITOBBIX BHIPAKEHUH,
coJiepXKaluX CTENeH! U KOPHU

A1 [TpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUIH,
coJiepXKaluX CTETeH! U KOPHU

4 Wppaunonanbuble ypaBHeHUs. OCHOBHbIE

MCTOJbI pCHICHUS UPPALTUOHAJIBHBIX




ypaBHEHUU

43

HppanmonaneHele ypaBHeHHA. OCHOBHbBIE
METO/Ibl PELIECHUS UPPALMOHATIBHBIX
YpaBHEHUNU

44

Wppaunonansueie ypaBHeHUsl. OCHOBHBIE
MCTObI pCHICHUS UPPALIUMOHATIBHBIX
YpaBHEHUI

45

PaBHOCWIIBHBIE ITEPEXO/IBI B PELIEHUU
UPPALMOHAIIBHBIX YPaBHEHUN

46

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN
VUPPALMOHAIIBHBIX YPaBHEHUU

47

PaBHOCWIIBHBIE ITEPEXO/IBI B PELIEHUN
VUPPALMOHAIIBHBIX YPaBHEHUN

48

PaBHOCWIIBHBIE IEPEXO/BI B PELICHUN
MPPaLMOHAIILHBIX YPaBHEHUHN

49

CaoiicTBa u rpaduK KOpHS n-Oi CTEHEHH
KaK (PyHKIIMM OOpaTHOW CTEIICHHU C
HATYpaJbHBIM MOKa3aTelleM

50

CBoiicTBa U rpaduK KOPHS N-0if CTETICHU
Kak (QyHKIMH 0OpaTHOM CTENeHN C
HaTypaJbHBIM [10Ka3aTelIeM

51

Konrponsnas pabdora: "CpoiicTBa u rpapuk
KOpHs n-0M creneHu. MppauroHanbHbIe
ypaBHEHUA"

52

CTCHCHL C paHI/IOHaJIBHBIM II0Ka3aTCJIEM U
eé CBOICTBa




CreneHb ¢ palluOHAJIbHBIM IIOKA3aTCJIICM U

53 .
e€ cBolicTBa
54 CreneHb ¢ pallMOHAIbHBIM [TOKa3aTeIeM U
e€ CBONICTBA
55 [Toka3zarenbHas QyHKIM, €€ CBOMCTBA U
rpadux
56 Hcnonb3oBanue rpaduxa GyHKIMM 115
pelIeHUs YpaBHEHUI
57 Hcnonb3oBanue rpaduka QyHKIUH 115
peleHus: ypaBHEHUN
[TokazaTenbHbie ypaBHEeHU. OCHOBHbBIE
58 METO/]Ibl PEIICHUS [T0KA3aTEIbHBIX
ypaBHEHUU
[TokazaTenpHbie ypaBHEeHUA. OCHOBHBIC
59 METO/Ibl PEIIEHU MOKa3aTEIbHbBIX
ypaBHEHUM
[Toka3zarenbHble ypaBHeHUsl. OCHOBHBIE
60 METO/bI PeIICHUs MTOKa3aTeIbHbIX
YPaBHEHUNU
61 KonrponsHas pabora: "[lokazaTenbHas
¢yukuus. [TokazarenbHble ypaBHEHHS"
62 Jlorapudm uyucna. CoiicTa sorapupma
63 Jlorapugm uucna. CpoiicTa sorapupma
64 Jlorapudm uucna. CpoiicTa sorapupma
65 JlecaTuuHble U HaTypalbHbIE JOrapupMbl
66 JlecATHYHBIC M HaTYpaJIbHBIC JOTAPU(PMBI




[IpeoOpa3oBaHue BbIpaKeHU,

67
coJepKalux JorapuQmol

68 [Tpeobpa3oBaHue BbIpaKEHU,
coJiepKalux JorapuQmol

69 [TpeoOpa3oBaHue BhIpaKEHHIH,
coJepKalux JorapuQmbl

70 Jlorapudmuueckas GyHKLHUs, €€ CBOWCTBA
u rpaduk

71 Jlorapudmuueckasi GyHKIHUs, €€ CBOMCTBA
U rpauk

7 Hcnonb3oBanue rpaduka QyHKIUH 115
peleHus: ypaBHEHU N

7 Hcnonp3oBanue rpaduka QyHKIUH 115
peleHust ypaBHEHU N
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

74 METO/Ibl pelIeHUs Jorapu(PMUIECKUX
ypaBHEHU M
Jlorapudpmuueckue ypaBHeHus. OCHOBHBIE

75 METObI pelIeHUs JIorapu(PMUIECKUX
YpaBHEHUU
Jlorapugmuueckue ypaBHeHus1. OCHOBHbIE

76 METObI pelIeHUs Torapu(PMUIECKUX
YpaBHEHUU

77 PaBHOCHIIBHBIE IEPEXO/IBI B PELLIEHUN
JOTapuPpMHUUECKUX ypaBHEHUN

78 PaBHOCWIIBHBIE ITEPEXO/IBI B PELLICHUU




jgorapupMUUECKUX ypaBHEHUN

KoHntponbnas padota: "Jlorapudpmudeckas

79
¢ynkuus. Jlorapupmuueckue ypaBHeHus"

20 CuHyc, KOCHHYC, TAHT€HC U KOTAaHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAaHT€HC
YHCIIOBOTO apryMeHTa

%) ApPKCHHYC, apKKOCHHYC U apKTaHI€HC
YKCJIOBOTO apryMeHTa

23 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC
YKCJIOBOTO apryMeHTa
TpuronomeTpuyeckas OKpyKHOCTb,

84 OIpe/ieNIEHuEe TPUTOHOMETPUUYECKUX
(GYHKIUI YMCIOBOrO apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,

85 onpeaeIeHue TPUTOHOMETPUUYECKUX
(YHKLIMI YUCIOBOrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPHUUECKHUE (HOPMYJIBI

87 OCHOBHBIE TPUTOHOMETPHUUECKHUE (HOPMYJIBI

88 OcHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIIBI

89 OcHOBHbIE TPUTOHOMETpUYECKUE (OPMYJIIbI

90 [TpeoOpa3oBaHre TPUTOHOMETPUUECKUX
BBIPAKCHUIN

o1 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX

BBIPAKECHHI




[Ipeobpa3oBaHre TPUTOHOMETPUUECKUX

92 .
BBIPXKCHUI

93 [Tpeobpa3oBaHre TPUTOHOMETPUUECKUX
BBIPAKCHUIN

94 Pemenue TpuroHoMeTpuUECKNX ypaBHEHUN

95 PeleHre TpUroHOMETPUYECKUX YPAaBHEHUM

96 Pemenrie TpUroHOMeTpHUYECKUX YpaBHEHUI

97 PelieHue TpUroHOMETPUYECKUX YPaBHEHUM

98 PelieHue TpUroHOMETPUYECKUX YPaBHEHUIN

99 Pelienue TpUroHOMETPUYECKUX YPaBHEHUN

100 Pelnienue TpUroHOMETPUYECKUX YPaBHEHUI
KonTponbhas pabora:

101 "TpUroHOMETPUYECKUE BHIPAKECHUS U
TPUTOHOMETPHUECKHE YpaBHEHUS"
[TocnegoBarenbHOCTH, CIOCOOBI 3aAaHUS

102 nocieaoBaTelnbHOCTEN. MeTos
MaTeMaTUYeCKOW UHTyKLIHUU
MOHOTOHHBIE 1 OTPAaHUYEHHBIE

103 nociyeaoBareabHocTU. Mcropus ananusza
0OECKOHEYHO MaJIbIX

104 Apudmerndeckas nmporpeccus

105 I'eomeTpuueckas mporpeccust

106 BeckoneuHo yObIBaro1asi reoMeTpuyecKas
nporpeccust

107 Cymma 6eckoHeuHO yObIBaroImei




reOMETPUUECKON MPOTPECCUH

108

JIMHEeWHBIN ¥ SKCIOHEHIIUATIbHBIA POCT.
Yucno e. Dopmyra CIOKHBIX TPOIEHTOB

109

JIMHEWHBIN U SKCMIOHEHIINATBHBIN POCT.
Yucno e. DopMyna ClI0KHBIX IPOLEHTOB

110

Hcnonb30BaHue NMPOrpeccuu Jis peLIeHus
peanbHBIX 33]a4 NPUKJIaJHOTO XapakTepa

111

KonrpomnbHas pabora:
"IloceoBaTeNbHOCTH U IPOrPECCUn’”

112

HenpepoiBHbIE GYHKIINU U UX CBOMCTBA

113

Touxka pa3pbiBa. ACUMOTOTHI TPapUKOB
byHKIUH

114

CpoiicTBa (hyHKIIMI HEMPEPHIBHBIX HA
OTpe3Ke

115

CpoiicTBa (hyHKIMI HEMPEPHIBHBIX HA
OTpe3Ke

116

MeTtoa UHTEPBAJIOB ISl PELIEHUS
HEpPAaBEHCTB

117

MeTon UHTEPBAJIOB ISl PELIEHUS
HEpPaBEHCTB

118

MCTO}I HWHTCPBAJIOB IJId PpCIICHUA
HEPaBEHCTB

119

IIpuMeHeHne CBOKCTB HENPEPBIBHBIX
(GyHKUMH 171 pereHus 3a1a4

120

[IprMmeHeHrne CBOMCTB HEMPEPHIBHBIX
byHKIU 1715 peuieHus 3aaa4




121 [TepBas u BTOpast mpou3BOAHBIC (DYHKITUH

122 Omnpenenenue, reOMETPUYECKUNA CMBICT
MIPOU3BOAHOMN

123 Omnpenenenue, GU3MUECKUIA CMBICIT
MIPOU3BOAHOMN

124 YpaBHeHUe KacaTelbHOU K rpaduKy
byHKIIUU

125 YpaBHeHUe KacaTelbHOU K rpaduKy
byHKIIUN

OM3BOJIHBIE 2JIEMEHTAPHBIX (QYHKIUI
126 II y
OM3BOJIHBIE 2JIEMEHTAPHBIX (QYHKIUI

127 IT

128 ITpon3BoaHas CyMMBI, IPOU3BEACHMUS,
YaCTHOT'O ¥ KOMITO3UIIMU (YHKIIUNA

129 ITpon3BoaHast CyMMBI, IPOU3BEACHMUSI,
YaCTHOT'O ¥ KOMITO3UIMU (yHKIIUNA

130 ITpon3BoHast CyMMBI, IPOU3BEACHMUSI,
YaCTHOTO Y KOMITO3UIIMH (DYHKIIMNA

131 Konrtponsnas padora: "[IponzBoanas”

132 [ToBTOpenue, 0000IIEHNE, CHCTEMATU3AIUS
3HaHMi: "YpaBHeHus"

133 [ToBTOpenue, 0000IIeHNE, CHCTEMATH3AIUS
3HaHui: "OyHkimn"

134 Wrorosast koHTpoOsIbHAs paboTa

135 Hrorosas kKoHTpoJIbHAS paboTa

136 [ToBTOpeHue, 06001eHNE, CHCTEeMAaTH3aIUs




3HaHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10




11 KITACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHTpoJsbHbI
e padoThl

IIpakTHyeckn
e padoThI

Jlara
U3YYeHH
1

DJIEKTPOHHBIE
nudposbie
o0pa3oBaTe/bHbI
e pecypchbl

[IprumeHeHue nporu3BOJHON K
UCCJIETOBAHMIO (PYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[Ipumenenre npou3BOIHON K
UCCIeI0BaHMIO (PYHKIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIpuMeHeHnne npou3BOIHON K
UCCIeA0BaHUIO (DYHKITUHN Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IpuMeHeHnne npon3BOIHOM K
uccaea0BaHuIO (DYHKITUHN Ha
MOHOTOHHOCTB ¥ DKCTPEMYMBI

[IprMmeHeHne nporu3BOIHON K
UCCJIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpumeHeHnne npou3BOIHON K
UCCIIeI0BaHUIO (PYHKIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

Haxoxnenaue HanOoJIbLIErO U

HaMMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU

(GYHKIIUM Ha OTpe3Ke




Haxoxnenne HanOoIbIIero u
HaMMEHBIIIET0 3HAYEHUS HETIPEPBIBHOM
(GyHKLIUU Ha OTpe3Ke

Haxoxxnenne HanOobIIero u
HAaMMEHBILIETO 3HAYECHUS HEIIPEPBIBHOU
(GYHKIIMU Ha OTpe3Ke

10

Haxoxxnenne HanOoJIBIIETO U
HAaUMEHBIIIETO 3HAUCHUS HETPEePHIBHON
GyHKIIMHA Ha OTPE3Ke

11

Haxoxnenue HanOoJIBIIETO 1
HAaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
GyHKIIMHA Ha OTPE3Ke

12

Haxoxnenne HanOopIIero u
HaMMEHBIIETO 3HAYCHUST HeTTPEPHIBHOM
(GYHKLIUU Ha OTpe3Ke

13

[Ipumenenre npou3BOIHON IS
HaxO0XJACHUS HAWIYULIEro PEeLICHUS B
MPUKIIAIHBIX 3aa49ax

14

[Ipumenenre npou3BOIHOM IS
HaxXO0JACHUS HAWTYUIIEro pEeIICHUS B
MPUKIAIHBIX 3a7a49ax

15

[IpuMeHeHne Mpon3BOAHOM 1S
OIIpEIENIEHUs] CKOPOCTH U YCKOPEHUs
npoiiecca, 3alaHHOro (GopMyJIoN WU
rpaduxom

16

[IprmeHeHre nporu3BOIHOM ISt
ONpeJIeJICHUsI CKOPOCTH U YCKOPEHUS




nporecca, 3alaHHOro (OPMYJIOH I
rpadukom

17 Kommnosurnus dyHkmit

18 Kommno3umus hyHkmmit

19 Kommo3zwurus ¢pyHKmuit

20 ['eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOM MJI0CKOCTH

)1 ['eomeTpuueckue oOpa3bl ypaBHEHUN Ha
KOOPAMHATHOM IIOCKOCTH

” KonTponsHas pabora: "MccnenoBanue
(GYHKIHI ¢ TOMOIIBIO TTPOU3BOTHOM"

” [IepBooOpa3Has, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

24 [TepBooOpa3HbIe 31eMEHTapHBIX (PYHKIIUIL.
[IpaBuna Hax0XIEHUS TEPBOOOPA3HBIX

)5 [TepBooOpa3HbIe 371€MEHTapHBIX (PYHKIIUIL.
[IpaBuna Hax0XIEHUS TEPBOOOPA3HBIX

26 HNurerpain. I'eomeTpruyeckuii cMbICIT
UHTerpaja

7 Boruncnenue onpenenéHHOro HHTErpaia
no (popmyne HoroTona-Jleli6Huma

)3 Boruncnenue onpenenéHHOro HHTerpaia
no popmyse HoroTona-JleliGHuma

79 [IpumeHneHue nHTErpana Juist HaXOXKACHUS

TIOMAEH TIOCKUX PUTyp




HpI/IMCHCHI/Ie HHTCIrpajia AJI1 HaXOXKIACHHA

30
00BEMOB reOMETPUUYECKHUX TeIl

31 [Tpumeps! perennii quddepeHIranTbHBIX
ypaBHEHUU

0 [Tpumeps! perienuii tudpepeHnanTbHbIX
ypaBHEHUI
MaremaTHueckoe MOICIMPOBAHUE

33 peabHBIX MPOILIECCOB C MOMOIIBIO
Qg QepeHIraIbHbIX ypaBHEHHN

34 KonTpomnbHast padora: "[lepBooOpazHas u
uHTerpan”

35 Tpuronomerpuieckne GyHKINU, HX
CBOIicTBa U rpaduku

36 Tpuronomerpuieckne GyHKINU, HX
CBOMCTBA U rpauKu

37 Tpuronomerpuieckne GyHKINAN, HX
cBOiicTBa U rpaduxu

18 Tpuronomerpuyeckue GyHKINH, UX
cBOiicTBa U rpaduxu

19 Tpuronomerpuyeckue GyHKIUH, UX
CBOIicTBa U rpaduxu
OT60p KOpHEI TPUTOHOMETPHUUECKHIX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH

A1 OT100p KOpHEH TPUTOHOMETPHUECKUX

YPaBHEHUH € MOMOILIBIO




TPUTOHOMETPHUUECKON OKPYKHOCTH

42

OT60p KOpHEH TPUTOHOMETPHUIECKHIX
YpaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH

43

OT60p KOpHEH TPUTOHOMETPUIECKHIX
YPaBHEHUH € MOMOILIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

44

Pewienne TpuroHOMETpUYECKUX
HEPaBEHCTB

45

Pemienne TpuroHOMeTpUYECKUX
HEPaBEHCTB

46

Pemenne TpuroHOMeTpU4YECKUX
HEPaBEHCTB

47

Pemenne TpuroHOMeTpUYECKUX
HEPABCHCTB

48

KonTponbnas pabora: "['padpuxu
TPUTOHOMETPUYECKUX (PYHKLUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49

OCHOBHBIE MCTO/JbI PCHICHUA
IMMOKAa34aTCJIbHBIX HEPABCHCTB

50

OCHOBHBIE METObI pCHICHUA
IMMOKAa34aTCJIbHBIX HEPABCHCTB

51

OcHOBHBIC MCTOAbI pCIICHUA
IMMOKAa3aTCJIbHBIX HCPABCHCTB

52

OcHOBHBIC MCTOABI pCIICHUA
IMOKAa3aTCIIbHBIX HEPABCHCTB




OCHOBHBIE MCTO/bI PCHICHUA

53
JOrapu(pMHUUECKUX HEPABEHCTB
54 OCHOBHBIE METO/IbI PELLICHUS
JOrapu(pMHUUECKUX HEPABEHCTB
55 OcHOBHBIE METO/BI PEILICHUS
JOrapupMHUECKUX HEPABEHCTB
56 OcHOBHBIE METO/IbI PELLICHUS
JOrapu(pMHUUECKUX HEPABEHCTB
57 OcHOBHBIE METO/IBI PEILICHUS
UPpALMOHAIIbHBIX HEPABEHCTB
58 OcCHOBHBIE METO/IbI PEILICHUS
UPpaLMOHATIbHBIX HEPABEHCTB
59 OcHOBHBIE METO/IbI PEILICHUS
UpPpaLMOHATIbHBIX HEPABEHCTB
60 OcHOBHBIE METO/IbI PEILICHUS
UpPpaALMOHATIbHBIX HEPABEHCTB
61 I'padmuueckue meTob! pemieHus
VPPALMOHAIIBHBIX YPaBHEHUN
6 ['padmyeckue MeToabl pereHus
UPPALMOHAIIbHBIX YPaBHEHUN
63 ['padmyeckue MeToAbl pereHus
MOKa3aTeJIbHbIX YPABHEHHI
64 ['padmyeckue MeToAbl pereHus
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'paduueckue MeTo b1 penieHus

JOrapupMHUUECKUX ypaBHEHUN




66

I'paduueckue MeTo b1 perieHus
Jorapu(pMUUECKUX HEPABEHCTB

67

I'paduueckue MeToIbI perIeHHs
JOrapu(pMHUUECKUX HEPABEHCTB

68

I'paduueckue MeTOIbI pelieHus
NIOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
ypaBHEHUH

69

I'paduueckue MeTOIBI peleHus
MOKA3aTebHBIX U JIOTapU()MHUECKUX
ypaBHEHUH

70

I'paduueckre MeToabl pelICHHS
MOKa3aTeNbHbBIX U JOrapu(GMUUECKUX
HEPABEHCTB

71

['padmyeckue MeToAbl pereHus
MOKa3aTeNbHbBIX U JOrapu(PMUUECKUX
HEpaBEHCTB

72

KonTponbHas pabora: "MppannoHanbHble,
HoKa3aTesbHbIe U JTorapupMUIecKue
HEpaBeHCTBA"

73

Kommnniexcheie uncna. AnreOpandeckas u
TPUTrOHOMETpHUUECcKas (pOpMBI 3aITUCU
KOMILIEKCHOTO YHCIIa

74

KommnekcHeie uncna. Anredpandeckas u
TpUTrOHOMETpHUUEecKas (pOpMbI 3aIUCU
KOMIUTEKCHOTO YuCIIa

75

ApudmeTrrdeckue onepamuu ¢
KOMILUIEKCHBIMHU YUCIIAMHU




ApudmeTnueckre oneparuu c

76
KOMIUIEKCHBIMU YHCIIaMHU

77 N300pakeHne KOMIUIEKCHBIX YHCE Ha
KOOpPAMHATHOM TIOCKOCTH

73 N3006pakeHne KOMIUIEKCHBIX YHCE Ha
KOOPAUHATHOMW INIOCKOCTH

79 ®opmyna Myaspa. Kopuu n-oii crenenu
U3 KOMIUIEKCHOTO YHUCIIa

20 ®opmyna Myaspa. KopHu n-oii crenenu
U3 KOMIUIEKCHOTO YHUCIIa
[IpumeHeHre KOMITJIEKCHBIX YUCET JUIs

81 penieHns pU3NUECKUX U TeOMETPUUECKUX
3a1a4

%) KonTponbnas pabora: "KommnekcHbie
yucia'

83 Harypanbnble n 1iensle yncia

84 Harypanbnsle n nenslie ynucia

85 [IpumeHeHne NpU3HAKOB JEIUMOCTH
LEJIBIX YU CEIl

26 [IpumeHeHne NpU3HAKOB JEIUMOCTH
LEJIBIX YU CEIT

%7 [TpuMeHeHnEe IPU3HAKOB ACIUMOCTH
nensix yncen: HOJl u HOK

28 [TpuMeHeHne TPU3HAKOB ACITUMOCTH
nensix yncen: HOJl u HOK

89 [IprMeHeHre NpU3HAKOB JETUMOCTH




HECJBbIX YUCCII: OCTAaTKH I10 MOAYJIIO

90

HpI/IMeHeHI/Ie IMPHU3HAKOB ACJIUMOCTHU
HCJIbIX YUCCII: OCTATKU 110 MOYJIHO

91

HpI/IMCHCHI/Ie IMPHU3HAKOB ACJIUMOCTHU
HCJIBIX YUCCII: AJITOPUTM EBKHI/I,Z[a JJIA
peIICHMA 3a4a4 B LCJIbIX YHUCJIaX

92

Kontponsnas padota: "Teopus nenbix
yucen"

93

CucremMa 1 COBOKYITHOCTb YPaBHEHUM.
PaBHOCUIIBHBIE CUCTEMBI 1 CUCTEMBI-
CJIEJICTBUSA

94

CucremMa 1 COBOKYITHOCTb YpaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CIIC/ICTBHS

95

OcHOBHBIE METO/IBI PEILICHUS CUCTEM H
COBOKYITHOCTEH pallMOHaIbHBIX
ypaBHEHUU

96

OCHOBHBIE METO/Ibl PELICHHS CUCTEM U
COBOKYITHOCTEHN MPPaLMOHAJIBbHbBIX
ypaBHEHUU

97

OCHOBHBIE MCTOAbI PCIICHUA CUCTCM U
COBOKYMHOCTEH MOKA3aTEJIbHBIX
ypaBHEHUH

98

OcHOBHBIE MCTOJbI pCIICHUSA CUCTEM U
COBOKYIHOCTEH MOKA3aTEIbHBIX
ypaBHEHUH




99

OcCHOBHBIE METO/IBI PEILIEHUSI CUCTEM U
COBOKYMHOCTEH JIorapu(pMUIECKIX
yYpaBHEHUN

100

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYMHOCTEH JIOTapru(pMUIECKIX
ypaBHEHUH

101

[IpuMeHeHne cUCTEM K PELLICHUIO
MaTeMaTHYeCKUX 3a7ad U 3a7a4 u3
pa3IUYHBIX 00JIacTel HAYKHU U PEaTbHOU
YKU3HU, HHTEPIIPETALs [TOJTYYEHHBIX
pe3yabTaTOB

102

[TpuMeHeHnEe CUCTEM K PELIEHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 u3
pa3nuyHbIX 00JacTell HAyKU U peabHON
JKU3HM, MHTEPIIPETALUs [TOJTyYEHHBIX
pe3ynbTaToB

103

[IpuMeHeHNne HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3a/1a4 13
pa3IUYHBIX 00J1acTel HAYKHU U PEaTbHOU
YKU3HU, HHTEPIPETaLUs OTyUYEeHHBIX
pe3ybTaToB

104

KonTponsHas padora: "Cuctemsl
palrOHANbHBIX, UPPALUOHAIBHBIX
MOKA3aTeNbHBIX U JOTapU()MHUUECKUX
ypaBHEHUN"

105

PanyoHanbHbIE ypaBHEHMS C IapaMeTPaMHU

106

PanmonansHble HEpaBeHCTBA C




napameTpamu

107 PanimoHanbHbIE CUCTEMBI C MapamMeTpaMu

108 HppanmonanbHble ypaBHEHUS,
HEPABEHCTBA C MapaMeTpaMu

109 HpparmoHanbHble CUCTEMBI C
napaMeTpamu

110 [TokaszarenbHble ypaBHEHUs, HEPABEHCTBA
C mapameTpamu

111 IToka3aTenpHbIE CUCTEMBI C ITapaMeTpaMu

112 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

113 Jlorapudmuueckue CUCTEMBI C
napameTpamu

114 TpuroHomeTpuuecKue ypaBHEHHUS C
napameTpamu

115 TpuronomeTprueckue HEPABEHCTBA C
napameTpamu

116 TpUroHOMETpUUECKUE CUCTEMBI C
napameTpamu
[TocTpoenue u ucciaegoBaHue

117 MaTEeMaTUYECKUX MOJIEJICH peaabHbIX
CUTYalMil C TOMOIIbIO YPAaBHEHUH C
napaMmeTpamu
[Toctpoenue u uccnegoBaHue

118 MaTeMaTUYECKUX MOJIEJIEH pealbHbIX

CI/ITyaI_II/Iﬁ C IIOMOIIIBIO CUCTEM ypaBHeHI/II\/’I




C mapaMeTpaMu

HOCTpOCHI/Ie 1 UCCICA0BAHHUC
MaTeMaTHUYEeCKUX MOJeIeH PCaJIbHBIX

119
CUTyaluil C MOMOUIBI0 CUCTEM YPaBHEHUI
C mapameTpamu

120 Konrtponbnas padora: "3amaun ¢
napamerpamu”

121 [ToBTOpenue, o600MICHNE,
cucTemMarusanus 3HaHuil: "YpaBHeHus"

122 [ToBTOpenue, 0600IICHNE,
cucTemMarusanus 3HaHuil: "YpaBHenus"
[ToBTOpenue, o6o0IIEHNE,

123 crucTemMaTu3alus 3HaHuil: "Y paBHEHUS.
Cucrembl ypaBHEeHUI"

124 [ToBTOpeHme, 0600IIEHNE,
cucrtemaTusanus 3Hanuil: "HepaBeHnctra"

125 [ToBTOpEeHME, 0600IIEHNE,
cuctemaTtuzanus 3Hanuil: "HepaBeHncTra"

126 [ToBTOpEeHME, 0000IIEHNE,
cucreMarusanus 3HaHuil: "HepaBenctra"
[ToBTOpenue, 06061IeHKE,

127 cucreMaTu3anus 3Hanui: "IIponsBoaHas u

I p )il

e€ npumeHeHue"
[ToBTOpenue, o600IICHNE,

128 cucremarusanus 3Hanuil: "[IpousBonHas u

e€ npumeHeHue"




[ToBTOpEeHME, 0000IIEHNE,

129 cucreMarusanus 3HaHuil: "[IponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHnue, o600mIICHNE,

130 cucremarusanus 3HaHuil: "MuTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenue, o600MICHNE, |
cucreMaruzanus 3HaHui: "OyHkn"

132 [ToBTOpenue, o600IIEHNE, |
cuctemaTu3anus 3HaHui: "OyHkun"

133 [ToBTOpeHue, o6o0mIEeHNE, |
cuctemMaTu3anus 3HaHui: "OyHkun"

134 Wrorosas koHTposibHAsA paboTa 1 1

135 Wrorosas koHTposibHasA paboTa 1 1

136 [ToBTOpenue, o6o0IIEHNE, |
cucTeMaTH3aIus 3HaHui

OBHIEE KOJIMYECTBO YACOB I10 136 10

ITPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIS1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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