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MNOACHUTEJIBHASA 3AIIMCKA

VYuebHblli Kypc «AnreOpa W Hadajga MaTeMAaTHYECKOTO aHAIM3a» SBISETCS
OHUM U3 Hauboliee 3HAYUMBIX B IPOTpaMMe CpedHero oOIiero oOpa3oBaHUS,
IOCKOJIbKY, C OJJHOH CTOPOHBI, OH 00ecreunBaeT MHCTPYMEHTAJbHYIO 0a3y i
U3y4YeHHs] BCEX ECTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrod CTOPOHBI, (hOpMUpPYET
JOTHYECKOE U aOCTPAaKTHOE MBIIIJICHHE 00yJYarOIIUXCsl Ha YPOBHE, HEOOXOAUMOM
I OCBOCHHS MHPOPMATUKH, OOIIECTBO3HAHUS, NCTOPHH, CIIOBECHOCTH M JPYTUX
IUCUMIUIMH. B pamkax JaHHOTO y4eOHOro Kypca OOydYaroluecsl OBIAJeBAOT
YHHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOM HayKd, KOTopas (HOpMyIuUpyeT CBOH
JOCTIKEHUS] B MATEMATHYECKOU opme.

Y4eOHbIi Kypc anreOpbl M Hadal MaTEeMAaTHYECKOTO aHAlM3a 3aKJIa/bIBacT
OCHOBY [UIsl YCIIEIIHOTO OBJIAZICHUS 3aKOHaMU (DH3WKH, XWMUHU, OHOJIOTHH,
MOHUMAaHHsI OCHOBHBIX TE€HJIECHIUI pa3BUTHSI SKOHOMHUKHU U OOIIECTBEHHON XKHU3HH,
MO3BOJISIET OPUEHTHUPOBATHCA B COBPEMEHHBIX HU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO WCIIOJIb30BaTh WX JJS JalbHEHmero oOpa3oBaHus U B
MIOBCEJTHEBHOM JKM3HU. B TO ke Bpems oBiafieHHe aOCTPAKTHBIMH W JIOTUYECKH
CTPOTUMH KOHCTPYKIMSMHU anreOpbl M MaTeMaTUYeCKOro aHaliu3a pPa3BUBAeT
yMEHUE HaxXOAHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JOKa3bIBaTh
YTBEPXKJEHHS C MOMOUIbI0 MHAYKLIUU U PACCYXAaTh JEAYKTUBHO, HCIIOJIb30BATh
00001IeHNe W KOHKPETU3allMi0, abCTparupoBaHHE M aHAIOTHIO, (opMHpYeT
KPEaTUBHOE U KPUTUIECKOE MBIIILJICHHE.

B xone u3yuenus yueOHOro kypca «Anredbpa M Hayansa MaTeMaTHUYECKOTO
aHamM3a» 00ydYarolIrecs MOJy4aloT HOBBIA OMBIT PEHICHUs MPUKIAAHBIX 3a/ad,
CaMOCTOSITEIBHOTO MOCTPOCHUS MAaTEMAaTHYECKUX MOJIENICH peallbHBIX CHUTYaIluH,
UHTEPIPETAIMA  TOJNYYCHHBIX  PEIICHWH, 3HAKOMSTCS C  [pPUMEpaMu
MATeMaTUYeCKAX 3aKOHOMEPHOCTEH B TMpPHUPOJE, HAayKe M HCKYCCTBE, C
BBIJIAIOIIMMUCS MATEMaTHUECKUMH OTKPBITHSIMU U UX aBTOPAMHU.

VYueOHbIl Kypc 00JIaaeT 3HAYMUTENbHBIM BOCIHMTATENIBHBIM MOTEHIHAJIOM,
KOTOPBIN peanu3yercss Kak uepe3 Y4eOHBbId Marepuaj, CIOCOOCTBYIOIHIA
(GOpMUPOBAHNIO HAYYHOTO MHPOBO33PEHHS, TaK W uepe3 CHelupuKy ydeOHOU
NeSITeTbHOCTH, TpeOyromeld MpOAODKUTENbHON — KOHIEHTpAallud  BHHUMaHUS,
CaMOCTOSITEJIbHOCTH, AKKypaTHOCTH UM  OTBETCTBEHHOCTH 32 TOJYYEHHBIH
pe3yJbTar.

B ocHoBe wmeroamkm oOydeHuss anreOpe MW HadajgaM MaTeMaTUYeCKOTO
aHaN3a JISKUT JCATEIbHOCTHBIA MTPUHIIUT 00Y4CHUSI.

B crtpykrype yuebHOro Kypca «Anredpa W Hadala MaTeMaTUYeCKOTO
aHaJN3a» BBIIEJICHBI CIEAYIONINE COIEpKaTeIbHO-METOANYECKUE JIMHUM: «Yucna
U BBIYHCJICHUS», «DyHKIMK U rpadukmn», «YpaBHEHUs U HEpaBeHCTBa», «Hauama
MaTeMaTH4eCKOTO aHaimm3a», «MHOXECTBA W JIOTUKa». Bce OCHOBHBIC



COJICPKATEITHHO-METOINYECKHE JIMHUU H3YYalOTCS HA NPOTSDKEHUHM JBYX JIET
oOydyeHusT Ha YpPOBHE CpeaHero o0Imero oOpa3oBaHMs, €CTECTBEHHO IOTOJHSS
Apyr Apyra W MOCTENEHHO HACHIMASCh HOBBIMUA TEeMaMU U pasjenamu. [laHHBIHI
yu4eOHBId KypC SIBISIETCS HMHTETPATUBHBIM, TIIOCKOJIBKY OOBEeauHSET B cebe
COJIep’)KaHWE HECKOJBKMX MAaTeMaTHYeCKHX ITUCIUIUIMH, TaKuX Kak anredpa,
TPUTOHOMETpPHSI, MAaTeMaTHYECKUH aHajHu3, TEOPHs MHOXKECTB, MaTeMaTH4ecKas
ngoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAeBalOT BcE Oosee
IMIMPOKUM MATEMAaTUISCKUM aIiapaToM, Y HUX TOCIEI0BATEIbHO (OPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTeMAaTHUYeCKyl0 MOJENb pPealbHOU
CUTYyalliu, MPUMEHATh 3HAHUSA, TIOJyUYCHHBIC MIPH M3yUYeHUU Y4eOHOTO Kypca, IJis
pEIIEHHS CAaMOCTOSATEEHO C(HOPMYIMPOBAHHON MAaTEMAaTUIECKOH 3a/1auH, a 3aTeM
VMHTEPIIPETUPOBATH CBOU OTBET.

ConeprkaTeIbHO-METOANYECKas TUHUS «UKcaa ¥ BBIYMCICHHS» 3aBEPIINacT
(dbopMUpOBaHNE HABBIKOB MCIOJIH30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 00Iero oopasoanus. Ha ypoBHe cpemnero o0rmiero
oOpa3oBaHusi 0coboe BHUMaHue ynensieTcs  (OPMUPOBAHHIO  HABBIKOB
paIMOHATIFHBIX BBIYMCICHHM, BKJIIOYAIONIMX B CE0s MCIOJIB30BAHUE PAa3TMYHBIX
dopM 3amucu 4Ymcla, YMEHHE JAeNaTh NPUKHUIKY, BBHIMOJIHATH MPUOIMKEHHBIC
BBIYMCJICHHSI, OLICHUBATh UYWCJIOBHIE BBIpaXXEHHS, PabOTaTh C MaTeMaTHUYECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIIMMCS MHOXECTBa HATypPaJbHBIX, IIEIIBIX,
pallMOHANBHBIX W JIEHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX YHCEII. B KaXJaoM #3 O3TUX MHOXECTB paccMaTpUBAIOTCSA
CBOMCTBEHHBIE €My crenuduueckue 3amadyd W OIepalyu: JIeJCHHE HaIemo,
OTIEpUPOBAHUE OCTAaTKaMHW HAa MHOXKECTBE IIeNIbIX YHCEeI, OCOOBbIe CBOWCTBA
paIMOHATIFHBIX M MPPAIMOHATBHBIX YHCEN, apU(PMETHUECKIE ONEPAIUH, 8 TAKKe
U3BJICUCHUE KOPHS HATYPaJbHOW CTENEHH HA MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnarogapsi mocienoBaTenTbHOMY PACHIMPEHUIO KpPyra HCIOJB3YEeMbIX YHCENT U
3HAKOMCTBY C BO3MOKHOCTSIMH WX TPUMEHEHUS UJIS PEIICHUs Pa3IudHbIX 3a71ad
dopmupyeTcsi TpeACTaBICHHE O SAMHCTBE MATEMAaTHKU KaK HayKd U €€ pojiH B
NIOCTPOSHHH MOJIENIEH pPEaTbHOTO MHpPA, HIMPOKO HCIIONB3YIOTCS 000O0IIeHUEe U
KOHKPETH3aIHSI.

JIunns «YpaBHEHUS M HEPABEHCTBA» PEAIM3YETCS Ha IPOTSHKEHHH BCETO
oOydeHHss Ha YPOBHE CpEIHEro oOIero oOpa3oBaHMsI, MOCKOJIBKY B KaXIOM
paznene IIporpamMmbl MPemyCMOTPEHO pEUIeHHE COOTBETCTBYIONIMX 3aaad. B
pe3yibprare OOydYaroliuecss OBIAIEBAIOT PA3IUYHBIMH METOJAMH  PEIICHHUS
palMOHANbHBIX, HUPPAIMOHANBHBIX, TMOKA3aTeIbHBIX, JIOTAPUPMUYECKUX |
TPUTOHOMETPUUYECKUX ypPaBHEHHW, HEpPaBEHCTB W CHUCTEM, a TakkKe 3ajad,
colepkammx mapameTpbl. [lomydeHHBIE YMEHHUS IIUPOKO HCIONB3YIOTCS TIpU
UCCIIeIOBaHNH (YHKIUK C TIOMOIIBIO TPOU3BOJHOM, MPH PEIICHUN MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIECHUE HauOOJBIINX U HAUMEHBIIUX 3HAYEHUN (QYHKIIHU.
JlanHast copepkarenbHasi IMHUS BKIIIOYAeT B ce0s Takke (OpMUPOBAHUE YMEHUI
BBIMOJHATH  pacu€rtel 1o  (QopmyiaMm, MpeoOpa3oBaHUS  palMOHAIbHBIX,
UPpALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKKE BBIPAKEHUM,
colepkalux CTeneHu U Jjorapudmel. braromaps u3ydeHHro anreOpanyeckoro
Marepruaja  IPOUCXOAWT  JAJbHEWIEEe  Pa3BUTHE  ANTOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS OOYy4arolmuxcs, (OPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxzeHuid, pabOTbl C  CHUMBOJIbHBIMU  (GOpMaMH,  IPEACTABICHHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEW B BHJE PABEHCTB M HEpaBEHCTB. AureOpa
npemyaraetT 3(QQGEeKTUBHbIE MHCTPYMEHTHI [UJISi pEIICHUsS MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHbIX 3a7a4, HAIJSAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
SI3bIKA HAYKHU.

CopepxarenbHo-MeToAMYeCcKass JUHUA «DyHKIMM U TpaduKW» TECHO
NeperuieTaeTcss ¢ JAPYrUMH JIMHUSMU y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a0aET MOCIEA0BATEIBHOCTh U3YUYEeHHs MaTepuaa. VM3yueHne CTerneHHou,
MOKa3aTeIbHOH, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHM, UX CBOWCTB
U rpaduKoOB, UCTIOIB30BaHUE (DYHKUIMU 7S PEIICHHUs 3a7ad U3 JPYrHX y4eOHbIX
MPEAMETOB U PEAJBbHOM KU3HU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHaJM30M,
TaKk U C pEHIeHHWeM YypaBHEHM M HepaBeHCTB. [Ipu »TOoM OosbllIOE BHUMaHHE
ynemnsieTcs: GopMHpPOBaHUIO YMEHHUS BbIpaKaTh (POpMyJaMHU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMH BEJIMYMHAMHU, HCCIENOBATh MOJIY4YCHHbIE (YHKIMH, CTPOUTHh HUX
rpaduku. Matepuan 3Toi cojiep)KaTebHON JTMHUY HalleJIeH Ha pa3BUTHE YMEHUUN
YW HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCMMOCTH MEXKIY BEJIMYMHAMU B
paznuuHOi (opMe: aHATUTUUYECKOM, rpaduyeckoi u cioBecHo. Ero msyudenwue
CIOCOOCTBYET pa3BUTHIO aJTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
00001IEHUIO U KOHKPETU3ALUU, UCTIOIb30BaHUIO aHAIOTHUH.

CopnepxartenpHas nuHUs «Havama mMaremMaTH4eckKoro aHaiv3a» IO3BOJIAET
CYIIECTBEHHO PACIIMPUTh KPYr KaK MaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3a7ad4,
JOCTYMHBIX OOYyYarOIIKUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpauKy CIOXHBIX (PYHKIMHA, ONPENeNiaTb HMX HAuOOJIbIIME W HAaWMEHBIIHE
3HAYEHUsI, BBIYUCIATH IUIOMIAAd (GUTYp U OOBEMBI TeJ, HaXOAUTh CKOPOCTH U
YCKOpeHHusl TmpoueccoB. JlaHHas colepxkKaTeiapHas JUHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH IOCTPOEHUS MATEMAaTHYECKHX MOJENIEN pealbHbIX CUTYalHl,
IIO3BOJIIET HAXOAWTh HAWIyYIlee pElIeHWEe B IPUKIAAHBIX, B TOM YHCIIE
COIIMAJIbHO-9)KOHOMUYECKHUX, 3a/1a4ax. 3HAKOMCTBO C OCHOBaMU MaTe€MaTU4YeCKOIro
aHanM3a CrnocoOCTBYET pa3BUTUIO aOCTPAKTHOrO, (OPMaIbHO-JIOTMYECKOTO |
KPEAaTUBHOIO MBbILIUICHHS, (POPMUPOBAHUIO YMEHUU paACHO3HABATH MPOSBICHUSA
3aKOHOB MaTEMaTUKHU B HayKe, TEXHUKE M HCKyccTBe. OOywaroiuecs y3HaIOT O



BBIIAIOIIMXCS pe3yJibTaTaxX, MOJIYYEHHBIX B XOJA€ pPAa3BUTHS MaTEMaTHUKU Kak
HAyKH, U 00 UX aBTOpPaX.

CopeprkaTenbHO-METOANYECKass TUHUST «MHOXKeCTBa M JIOTHKa» BKIIIOYAET B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB M MATEMAaTUYECKOM JIOTMKU. TeopeTHuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJIBLHON MaTeMaTHUKU
U TpejiaraloT HamOosee YHUBEPCAJIbHBIM S3bIK, OOBEIUHSIOUINI BCE pa3lesbl
MaTeMaTUKd H €€ TMPUIOKEHUM, OHM CBA3BIBAIOT pa3Hble MaTEeMaTHUYECKHE
JUCUUIUIMHBL W WX TMpWIOXKEHUs B eauHoe 1enoe. [losTomy BaxkHO nath
BO3MOXXHOCTh OOy4aroleMycss TOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MaTE€MaTHKH W HCIOJb30BaTh €ro JJi BbIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXXHbIM NPU3HAKOM MaTE€MaTHKW KaK HayKd CIEAyeT MpU3HAThH
CBOMCTBEHHYIO €W CTpOrocTb OOOCHOBAaHWW U CIIEJOBAHUE OMPEIACIEHHBIM
npaBujaM  MOCTPOCHMS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  3JE€MEHTaMHU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIILICHUS
00y4aromuxcsi, TO3BOJSET UM CTPOUTH CBOM PACCYXJACHHUS Ha OCHOBE JIOTHYECKHUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBIIIICHUSI.

B yue6HOM Kkypce «AnreOpa ¥ Hayajla MaTeMaTUYECKOrO aHajn3a»
INPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJICIUPOBAHMS, KOTOPBIE MPU3BaHbI
crocoO0CTBOBaTh (HOPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJENEH peabHBIX
CUTyallud, MCCIEJOBAaHUS JTUX MOJENeHd C IOMOIIBIO ammapara airedopsl u
MaTEeMaTHYECKOr0 aHalli3a, WHTEPIPETAllMM TOJYYCHHBIX pe3yJIbTaToB. Takue
3a/1aHMsl BIUIETEHBI B KAXKIbIN U3 Pa3/ieJIOB IPOrPaMMBbl, TOCKOJIbKY BECH MaTEepHal
y4eOHOro Kypca HIMPOKO HCIOJIb3YeTCs JJIA peuieHusl MpUKIaAHbIX 3anad. [lpu
pelIeHUN  pealbHbIX  NPAKTUYECKUX  3aJad  oOydvaroluecs  pa3BUBAIOT
HAOJI0JaTEIbHOCTh, yYMEHHE HaXOAUTh 3aKOHOMEPHOCTH, abcTparupoBaThes,
UCIIONBb30BaTh  AHAJIOTHIO, 0000maTh M KOHKPETU3HPOBATh  MpoOIemy.
HestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB pPEHICHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTCs B MPOIlecce U3yUeHUsI BCEX TeM y4eOHOro Kypca «Anredpa u Hayania
MaTEMaTUYECKOTIO aHAIN3a».

Ha wusyuyenme yueOHOro kKypca «Anrebpa MW Hayala MaTeMaTUYECKOTO
aHanu3a» orBoauTcsa 272 gaca: B 10 xmacce — 136 gacoB (4 yaca B Henemo), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIIO).



COJEPXKXAHME OBYUYEHUA
10 KUIACC

Yucaa v BIYMCJICHUSA

Pannonansupie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble mnepuoanueckue Apodu. [lpumenenue npoOeld W TPOLIEHTOB st
peLIEHUs NPUKIAAHbIX 3a7a4 U3 Pa3JINYHbIX OTPACIEH 3HAHUW U PEaJIbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCTA.
Apudmernueckue  onepanuu € JACUCTBUTEIbHBIMU  4UCIaMd.  Moaynb
JNEUCTBUTEILHOTO YHUCIAa U ero cBoMcTBa. [IpuOnmkE€HHbIE BHIYMCIICHMS, TIPABHUIIA
OKpYTJICHHUS], IPUKHJIKA U OLICHKA PE3YyJIbTaTa BEIYUCICHUI.

Crenenb ¢ 1enbiM nokazareneM. buHoM Herotona. Hcnosb3oBanue
MOJIXOAIICH (POPMBI 3aIUCH IEUCTBUTEIBHBIX YNCEN AJISl PEIICHUS MTPAKTUIECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmMerruecknii KOpeHb HATYPaJIIbHON CTENEHU U €ro CBOMCTBA.

CreneHbp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudm uymcma. CpoiictBa norapupma. JlecaTuuHble W HaTypasbHbIE
JoTapu(MBbI.

CHuHyC, KOCHMHYC, TaHT€HC, KOTaHI'€HC YHCIOBOTO apryMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxaecTBa W TOXKAECTBEHHbIE MpeoOpa3oBaHHs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI W ypaBHEHHs-ClencTBUsA. HepaBeHCTBO,
pelIECHNE HEPABEHCTRA.

OCHOBHBIE METO/bI PEHICHUSI LEJbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUH U
HEPAaBEHCTB. MHOrOwIeHbl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4YJIEH C oOcTatkoM. Teopema be3dy. MHorouneHsl ¢  LeNbIMH
kodpdunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHust YUMCIOBBIX BBIPAKEHUM, COIEPKAIINX CTEIIEHU U KOPHHU.

HppanmonanpHbie YPAaBHEHHS. OCHOBHBIE METO/BI pelmeHns
UpPpaLMOHAIBHBIX YPAaBHEHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJIbl PEIICHUS MOKA3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBanue BbIpaXKeHHH, COAEPKALUX JIOTaApUDMBI.

Jlorapudmuueckue YPaBHEHUS. OcHoBHBIE METO/IbI peLIeHUs
Jorapu(pMUUYECKIX ypaBHECHUH.

OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyblL. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbIpaKEHUH. PelieHrie TpuroHoMeTpuieckux ypaBHEHUH.



Pemienne cucreM nMHENHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUIl. OmnpenenuTenb MaTpuilbl 2X2, €ro reoMETPUYECKUH CMBICI H
CBOMCTBA, BBIUMCJIEHUE €r0 3HAYECHHs, IPUMEHEHUE OIPEACIIUTENS I PEeLIEHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUHU. PelleHue NpUKIAIHBIX 33aJa4 C IOMOILIBIO
CHCTEMBl JIMHEMHBIX ypaBHeHUW. lccienoBaHue MIOCTPOCHHOW MOJEIU C
NOMOILBIO MaTPHUIL U ONPEIETUTENECH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENIEN PEANbHOM CHUTYyalMH C IOMOIIBIO
YpPaBHEHU W HEpaBEeHCTB. lIpuMeHeHHE ypaBHEHUN M HEPABEHCTB K PELICHUIO
MaTEeMaTUYeCKUX 3a7ady M 3aJad M3 pa3IMyHbIX O00JacTel HayKu M peanbHOU
KU3HU.

DYyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3afanus ¢GyHKIUH. B3anmHO oOpaTHbIe (QyHKIHU.
Komnosunus ¢yakuuit. 'padux dyHkimu. DnemeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB HYyHKITUH.

OObnacTh ompeneiaeHus U MHOXECTBO 3HaueHUil Qynkuuu. Hymm yskumu.
[TpomexyTku 3HaKOMOCTOSTHCTBA. YETHBIE U Heu€THbIe (yHKIUH. [lepuoanueckue
byaknun. [IpoMexyTkn MOHOTOHHOCTH (YHKIIUA. MakCUMyMbl U MHHUMYMBI
¢bynkuuu. Hanbosbiiiee u HauMeHblee 3HauyeHus: QyHKIMKU HAa POMEXKYTKE.

Jluneiinasi, KBaJpaTuyHas W ApOOHO-TMHEWHHAas (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAaHUE U IOCTPOCHUE UX IpaUKOB.

CrenenHas QpyHKIMS C HATypalbHBIM U IEJBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHS N-OM CTENeHM Kak (PyHKIUM OOpaTHOMU
CTEIIEHU C HATYypAJIbHBIM ITOKA3aTEJIEM.

[TokazatenbHass u jorapupmuyeckass (yHKIHMHU, UX CBOWCTBA M TpaduKu.
Hcnonp3oBanue rpadukoB GyHKIUN A peIICHUS] YpaBHEHHI.

TpuronomeTpruyeckass OKpPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUYECKHUX
(GyHKUIUNA YUCIOBOTO apryMEeHTa.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B PpEANBHBIX IPOLECCAX U SBICHUSAX.
['paduku peanbHbIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKOro aHajamn3a

[TocnemoBarenpHOCTH, CIIOCOOBI 3aJaHus IIOCJIEmOBaTelbHOCTEN. Merton
MaTeMaTH4YECKON UHIYKLIHH. MoOHOTOHHBIE U OTPaHUYECHHbIC
MOCJEA0BATENBHOCTU. VICTOpUS BO3ZHMKHOBEHUS MAaTEMaTUYECKOTO aHalIu3a Kak
aHaln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckast 1 TeOMeTpHUEcKasi mporpeccur. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reoMEeTpHUeCKOn
nporpeccuu. JIMHENHbIA U SKCIIOHEHIIMAIIBHBIN pocT. Hncino e. Dopmyia CII0KHBIX
npoueHTOB. Mcrnosib30BaHWE TPOTrPEecCHH I PEIICHUS pealibHbIX 3aaad
IIPUKJIATHOTO XapakTepa.



HemnpepsiBHble (yHKIME W WX CBOWCTBA. TOYKH pa3pbiBa. ACHMIITOTHI
rpaduxoB ¢ynkiuii. CBolicTBa (QYHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meroa
WHTEPBAJIOB [UI PELICHUS HEPABEHCTB. [IprMeHEeHHMe CBOWCTB HENPEPBIBHBIX
(GyHKIMI 1715 penieHus 3aaa4.

ITepBas u BrOpas npousBoaHble GyHKIMU. Onpenenenne, reOMeTpUUECcKui U
(bu3znyecKuii CMBICT MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduKy QyHKIUU.

[IpousBogubie  anmemeHTapHbix  ¢GyHkiuil.  [IpousBogHass ~ CyMmMMBI,
IPOU3BENIEHNUS, YACTHOTO U KOMITO3ULIUU (PYHKIIHIA.

MHoskecTBa M JIOTHKA

MHOX€eCTBO, OIlepaly HaJ MHOXKECTBAMM M HMX CBOWCTBA. Jlnarpammsl
Olinepa—Benna. I[IpumMeHeHue TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAaHMs PEANBbHBIX NPOLECCOB WM SABJICHUM, IPU PELICHWM 3a7a4 W3 JAPYIUX
y4€OHBIX PEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHYECKOro OOBEKTA, CIEACTBHE,
JI0Ka3aTEeIbCTBO, PABHOCUIIBHBIE YPABHEHMUS.

11 KUIIACC

YucJia 1 BbIYUCIEHUS

Harypanbabie u uenbsie yucna. [I[pumeHeHue NMpU3HAKOB JEIUMOCTH LEJIbIX
qyycell, HauOonbInuii obmuii aenutens (mamee — HOJ]) m HamMeHsblee oOlee
kpatHoe (nanee — HOK), octatkoB no moxayto, anroput™Ma EBkinuaa s peneHus
3a71a4 B ISJIBIX YHMCJIaX.

Kommnekcaple uucna. AnreOpanmdeckas W TPUTOHOMETpUYECKas (HOPMBbI
3alIUCU KOMIUJIEKCHOTO dYHucia. ApudMETHYECKHE OINepaluyd ¢ KOMIUICKCHBIMU
yuciaamMu. M3o0paxkeHne KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCETT IS PENICHHs] (PU3NUECKUX U TEOMETPUICCKUX 3a71a4.

YpaBHeHMs U HEpaBeHCTBA

CuctemMa ¥ COBOKYIHOCTh YpPaBHEHHMM W HEPaBEHCTB. PaBHOCUJIbHBIC
CHUCTEMBI U CUCTEMBI-CIIE/ICTBUSI. PABHOCUIIbHBIE HEPABEHCTBA.

OT1O0op  KOpHEH  TPUTOHOMETPUYECKUX  YPABHEHHM C  MOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHrne TpuroHoMeTpU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PCIICHHS TOKa3aTeNbHBIX U  JOTapuPMUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/Ibl PEILICHUSI UPPALIMOHATIBLHBIX HEPABEHCTB.

OCHOBHbIE METOJbl PEIICHUS CHUCTEM M COBOKYIMHOCTEH palMOHAJIbHBIX,
UPPAMOHATBHBIX, TOKA3aTEIBHBIX U JOTaPU(PMUUYECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TapaMeTpPaMHu.



[IpumeneHne  ypaBHEHMM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3ajad M 3aJad U3 PazIU4HbIX OO0JacTell HayKu WU peajbHOU
YKU3HH, UHTEPIPETALMS [OJYUYEHHBIX PE3YJIbTaTOB.

DyHKUMH U TPaPUKH

I'paduk xommozunuu GyHkud. ['eoMerpuueckue oOpas3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIUHN, UX CBOWCTBA U TpadUKU.

['padprueckne meronpl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN JUIsi HUCCIENOBAHUS TPOIECCOB U
3aBHCHUMOCTEH, KOTOpPBhIE€ BO3HUKAIOT MPH PEIICHUU 3a7a4 U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HHU.

Hauvana MaTeMaTH4ecKOro aHajimn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
KCTpeMyMbl.  Haxoknenume  HamOOdbIIET0O M HAMMEHbBIIETO  3HAYCHUU
HENpephIBHON (YHKIIMH Ha OTPE3KeE.

[IpumMeHeHne NpPOW3BOMHOM ISl HAXOXKICHHUS HAWIy4dlIero peleHus B
NPUKIAIHBIX 3aJadax, [JIs ONpPEAENEHUS CKOPOCTH M YCKOPEHHUs Mpolecca,
3a71aHHOTO (DOPMYIIOM MK TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX GyHkuuid. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

HNnTerpain. ['eomeTprueckui CMBICIT VHTErpaa. Brruncnenne
onpeaenéHHoro uuTerpaia no gpopmyne Herotona-Jleronuna.

[IpumeHeHue wHTErpana s HAXOXKIEHUs IUIOWAAeH MIOCKUX (Guryp u
00BEMOB reOMETPUUECKHUX TEJL.

[Tpumepsr pemennii nuddepeHINanbHBIX ypaBHEHUH. MareMaTtudeckoe
MOJICIMPOBAHUE PEANbHBIX IMPOLIECCOB C TOMOIIBI AuddepeHInaIbHbIX
YPaBHCHUU.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:kaaHCcKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKTAHCKOM MO3UIMH 00YYaIOIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUHCKOr0  OOIIecTBa,  MpPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
IpoLEenyp TpPakKJAHCKOro oOmecTBa (BbIOOPBI, OMPOCHI U JAPYroe), YMEHHUe
B3aMMOJIEUCTBOBATh C COLIMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUM C HX
GYHKIUSIMHA ¥ Ha3HAYCHUEM;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMA:

c(hOpMUPOBAHHOCTh POCCUMUCKON TPa)KIAHCKOM MIEHTHUYHOCTH, YBAXKEHUS K
IPOILIJIOMY M HACTOSILEMY POCCUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKOM MaTEMAaTHYECKOM IIKOJIBI,
UCIIONb30BaHUE DJTHUX JOCTI)KEHHMH B JAPYTrUX HayKax, TEXHOJOTHsX, cepax
HKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUNM HAyKM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYHUBOTO OYyAYIIErO;

4) 3cTeTHYECKOr0 BOCIIUTAHHUSA

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7ad, PEIICHUH, pacCy ACHUH, BOCIPUUMYUBOCTD
K MaT€eMaTHYE€CKUM acleKTaM Pa3jIMYHbIX BUJOB UCKYCCTBA;

5) pu3nyecKoro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YEeCKUE 3HAHUS B
MHTEpecax 3710pOBOro U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0pPOBBIO (3I0pOBOE MHUTaHWE, COATAaHCHUPOBAHHBIA PEKUM 3aHATUNA U
OTZIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3HMUYECKOE COBEPIICHCTBOBAHUE
IPU 3aHATUAX CIIOPTUBHO-03J0POBUTEIBHOM JIEATENbHOCTHIO;

6) Tpy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIO0US, HHTEpec K
pa3nuuHbiM  chepam  Mpo(ecCHOHAIBHON  NEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccur © peaiv30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,



TOTOBHOCTb U CHOCOOHOCTb K  MareMaTHMYeCKOMy  OOpa3oBaHHMIO U
caM000Opa30BaHHI0 HA MPOTSHKEHWU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY
YUYaCTHUIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MAaTeMAaTUYECKOM HAIIPaBICHHOCTH;

7) 3K0JIOTHYECKOr0 BOCTIMTAHUS:

c(OPMHUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYphl, IOHMMAaHUE BIHUSHUSA
COLIMATIbHO-9KOHOMUYECKUX MPOIECCOB HA COCTOSIHHE MPUPOTHOW M COLUATBHON
Cpelbl, 0OCO3HaHHUE TNI00ATBHOIO XapaKTepa SKOJOTHUYECKHX MPO0IeM, OpHUEeHTALUs
Ha TpPUMEHEHHE MaTeMaTHMYeCKUMX 3HAHMW JUIsl pelleHus 3aaad B 00JacTu
OKpY’Kalolle cpenpl, IUIAHUPOBAHHE TIOCTYNKOB M OIEHKHM HMX BO3MOXHBIX
HOCJIEICTBHUM JUIs OKpPY’KaIOLIeH CPe/Ibl;

8) neHHOCTH HAYYHOr 0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Da3BUTHUS HAayKd M  OOIIECTBEHHOM  MNPAKTUKH, IOHMMaHUE
MaTeMaTH4eCKO HayKu Kak c(epbl 4YelOBEYECKOM MAeATeNbHOCTH, JTaroB e€
pa3BUTUS W 3HAYMMOCTH JJSl PAa3BUTHUS I[UBWIM3ALMH, OBJAJECHUE S3bIKOM
MaTeMaTUKd M MaTeMaTH4YeCKON KyJIbTypoil Kak CpEACTBOM IIO3HAHUS MUDA,
TOTOBHOCTb OCYIIECTBJISTh IPOEKTHYI0 U HCCIEIOBATENbCKYIO JESITeIbHOCTD
MHIMBUYAIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/bHBbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble jlornyeckue JeicTBus:

BBISIBISITh M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTE€MaTHYECKHX
OOBEKTOB, IMOHSTUHA, OTHOLIEHUH MEXAy MOHATHAMH, (OPMYJIUPOBATH
oIpezesieHus MOHATUM, YCTAaHABIIMBATh CYIECTBEHHBIN MPU3HAK KiIaccu(UKalvH,
OCHOBaHUS AJi1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH MPOBOIUMOTO aHAJIH3a;

BOCIIpUHUMATh,  (OPMYyIUPOBaTb U  MPEoOpa3oBBIBATH  CYXKIEHUS:
yTBEpUTENbHbIC U OTPUIIATENbHbIE, €UHIUYHbIC, YACTHBIE U 00II1E, YCIOBHEIE,

BBISBIIATh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (pakTax, JaHHBIX, HAOIIOJECHUAX W YTBEPKACHUAX, NpelaraTb KpUTEpUU IUIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUMH;

JenaTh BBIBOJABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JE€IYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3AKJIIOUCHHH 110 aHAJIOTUH;

IIPOBOJUTBH CAMOCTOSITENBHO J0KA3aTEIbCTBA MATEMATUUYECKUX YTBEPKIACHUN
(mpsAMBIE U OT MPOTUBHOTIO), BEICTPAUBATh APTYMEHTALNIO, IIPUBOIUTDH IIPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBOBI;

BbIOUpaTh cmoco0 pemieHuss yueOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pELICHUs, BbIOMpaTh  Hambojee  MOAXONAIMH ¢ y4ETOM
CaMOCTOSITEJIBHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBble ucciiegoBaTeIbCKUE 1eHCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dbopMynupoBath ~ BOMpOCH,  (DUKCHpYIOIIME  MOPOTHBOpEuHe,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH THUIMOTE3y, apTryMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

IPOBOJAUTH CAMOCTOSTENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHHUSI, IpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENIbHO (OpPMYyITUpPOBaTh OOOOIICHUS] W BBIBOJBI MO pPe3yibTaTaM
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB U 0000IICHUI;

IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IpoLlecca, a TaKkKe BbBIABUTATD
MPEIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATH Je(UIUTHI WH(POPMAINH, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BBIOMPATh MH(POPMAIHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W HWHTEPIPETHPOBATH WH(OOPMAIIMIO PA3TUYHBIX BHUAOB H
¢dbopM TpeaCTaBICHNUS;

CTPYKTYpPUPOBaTh MHGOPMAIIHMIO, TPEACTABIATh €€ B PA3IUYHBIX (OpMax,
WJUTIOCTPUPOBATH TparaecK;

OIICHUBATH HaIEKHOCTD uHpOpMaIUn o CaMOCTOSITEIIEHO
c(hOpMYyJIUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKAaTHBHBIEC YHHBeEpPCAJIbHbIE Y4eOHbIE I1eHCTBUS

OOmenmne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
IEeasIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PEIICHUS 3aJayd,
KOMMEHTHUPOBAThH MOJTYYCHHBIN pe3ybTarT;

B X0JI€ OOCYXXJICHHUS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMHI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBATh HJEH, HAalleJEHHbIE Ha ITOMCK
pElIeHUs, COIMOCTaBIISITh CBOU CYXIEHUS C CYXKICHUSIMU IPYTUX YYaCTHUKOB
nuasnora, oOHapyKMBaTh Pa3jIM4Me M CXOJCTBO IMO3UIUNA, B KOPPEKTHOU (opme
bopMyIUpOBaTh PA3HOIIIACHS, CBOM BO3PAKECHUS;

MPEACTABIIATh PE3YJIbTAThl PELISHUs 3a/1aud, YKCIIEPUMEHTA, UCCIICIOBAHUS,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUIEHUS € Yy4€TOM 3ajaad
MIPE3EHTAIUN U 0COOEHHOCTEH ayUTOPHHU.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIE NeiCTBUSA



Camoopranusanus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIICHUs C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHUI ¢ y4ETOM HOBOM MH(OPMAIIHH.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB, BIAJICThH
crocobamMy CaMOTIPOBEPKH, CaMOKOHTPOJSl TpoIlecca M pe3ylbTaTa PEHICHUs
MaTeMaTHYeCKOH 3a1a4u;

PEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH MPH PEIICHUH 3a/1a4H,
BHOCHUTH KOPPEKTHBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JTAHHBIX,
HaWJIEHHBIX OIMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE Pe3ybTaTa IEeTU U YCIOBUAM, OOBSCHATH TPUUUHBI
JOCTHKCHHSI WJIM HEJOCTHUKCHHSI Pe3yIbTaTOB JESATEIbHOCTH, HAXOIUTh OIINOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eATEJIbHOCTD:

MOHUMATh M HCIOJH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIANBUIYATbHON
paboTel TpHM pemieHWH Y4eOHBIX 3a7ad, TNPUHUMATh IEJIb COBMECTHOM
JeSITEIIbHOCTH, TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, pacHpenensiTh
BUIIBI pabOT, JIOrOBapUBaThCH, OOCYXIaTh TMPOIECC U PE3yabTaT pabdOoThI,
0000111aTh MHEHNS HECKOJIBKHUX JIFOIEH;

y4acTBOBaTh B TPYIIOBBIX (hopMmax paboThl (00CykAeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMbl» H WHBIC), BBHINOJHATH CBOIO YacTh pabOThl U
KOOPAMHHUPOBATh CBOM JEHCTBUS C JAPYTUMHU YICHAaMH KOMAaHIbI, OIICHHUBATH
KaueCcTBO CBOETO BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YY9aCTHUKAMU B3aUMOICHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kJjacce oOydyarIIMICSd MOJYYUT CIEAYIOIIHNE
IpEeAMETHbIE PE3yJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Hadasia MaTeMaTUYeCKOTO aHaTTU3ax» .

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OIEpUPOBaTh MOHATUSIMU: PALMOHAIBHOE YHUCIO, OECKOHeuHas
nepuoguyeckasl JIpoOb, TMPOLEHTHI, HPPAIMOHAIILHOE YHCIO, MHOXECTBa
palMOHANBHBIX U IEUCTBUTENBHBIX YUCEI, MOJIYJIb IEUCTBUTEIILHOTO YUCIIA;

OPUMEHATh JPoOW ¥ TIPOILEHTHI I PEIICHWS MNPUKIAIHBIX 3a7ad H3
Pa3IMYHBIX OTPACJIEN 3HAHUU U PEATbHOU KU3HU;

NPUMEHSTH MPUOIKEHHBIE BBIUMCICHUS, IPABUIIA OKPYTIIEHUS, IPUKUAKY U
OIICHKY pe3yJIbTaTa BbIYMCICHUN;



CBOOOZHO OMNEpPUPOBATh MOHSITHEM: CTENEHb C ILEJbIM IOKa3aTeleM,
WCITOJIB30BATh MOAXOSIIYI0 (hOpPMY 3aMKUCH TEUCTBUTEIBHBIX YHCEIN IS PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

CBOOOJIHO OIEpUPOBATh MOHITHEM: apU(PMETUUYECKUN KOPEHb HATypaJbHOM
CTEIICHH;

CBOOOHO ONEPUPOBATH MOHATHUEM: CTETICHb C PAIIMOHATBHBIM MIOKA3aTENIEM;

CBOOOJTHO OIEpPUPOBATh TOHATHAMU: JOorapudM 4dYHCIa, IACCATUYHBIC U
HaTypaJbHbIE JIOTApU(PMBI;

CBOOOJITHO ONEPUPOBATH MOHATUSIMU: CHUHYC, KOCHHYC, TAHT'€HC, KOTAHI€HC
YUCJIOBOTO apryMEHTa;

OIIEPUPOBATH MOHATUSIMU: APKCUHYC, aPKKOCHUHYC M APKTAHTE€HC YMCIOBOIO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJITHO OINEpUPOBATh MOHATUSIMU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCHUJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIC/ICTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

NPUMEHSATh PA3IUYHBIC METOABl PEIICHHs] PalUOHATBHBIX U JAPOOHO-
pallMOHANIbHBIX YPaBHEHWH, MPUMEHSATh METOJ HWHTEPBAIOB JUIsl PEUICHUS
HEPABEHCTB;

CBOOOJIHO OINEpPUPOBATH MOHATUSIMU: MHOTOWIEH OT OJHOW IEepEeMEHHOH,
MHOTOWICH C TenbIMA KOd(DPUIMEeHTaMH, KOPHM MHOTOYJICHAa, NPUMEHATH
JIeJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
ISl pELIEHUs 3a/1a4;

CBOOOJTHO OMEpPUPOBATH TMOHATUSIMU: CUCTEMA JIMHEWHBIX YpaBHEHUH,
MaTpula, ONPEACIHUTENb MATPUIl 2 X 2 KU €ro TIeOMETPUYECKHH CMBICI,
UCIIOJB30BaTh CBOWCTBA OMpPEAENUTENsE 2 X 2 JUisl BBIYMCIICHUS €ro 3HauyeHHs,
MPUMEHSTh ONPEACIUTENHN JJIS PEIICHUS CUCTEMbl JIMHEUHBIX YpaBHEHH,
MOJEIUPOBATh PEANBHBIE CUTYAI[MU C OMOIIBIO CUCTEMBI JINHEWHBIX YPABHEHHI,
UCCIIEI0BATh IOCTPOEHHBIE MOJEIHM C IOMOIIBI0 MaTpULl U ONPENEIIUTEIIEH,
WHTEPIIPETUPOBATH MOTYUYEHHBIN pe3yJbTarT;

UCIIONIb30BAaTh CBOWCTBA JIEHCTBUH C KOPHSAMU JJs MpPeoOpa3oBaHU
BBIPAKEHNH;

BBITNIOJIHATH MPE0Opa30BaHMs YHCIOBBIX BBIPAXKEHUH, COJIEpKAIIUX CTEIEHHU C
palMOHAIBHBIM I10KA3aTEIIEM;

HCMOJIb30BaTh CBOWCTBA aorapudmoB TUISL npeodpa3oBaHus
Jorapu(pMUYECKUX BBIPAKCHHI;

CBOOOJIHO ONEPUPOBATH MOHATHSIMU: HppallMOHANbHBIC, MOKa3aTeIbHbIE WU
jgorapuMUUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHHS C TOMOIIBIO PABHOCUIIbHBIX
MIEPEXO0/I0B WIIM OCYIIECTBIISASI IPOBEPKY KOPHEH;



IPUMEHSATh OCHOBHBIE TPUTOHOMETpHUYECKUe (HOPMYIIbI sl IPeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKECHU;

CBOOOZHO OINEpPUPOBaTh MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHSATh HeoOXonuMble  (QOPMYNbl  JUId  PEHICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHMIA;

MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXEHUS, ypaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJayd, MCCIEIOBAThH
HOCTPOEHHBIE MOJIETIH C UCIIOIb30BaHUEM allliapara anreopsl.

DyHKUMM U TPaPuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHSI, CIOCOOBI 3a1aHusl QYHKIINY,
B3aMMHO OOpaTHble (GYHKIUH, KOMIO3UIMSA (PyHKUMHA, TpapuK QyHKIHH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPeoOpa3oBanus rpadUKoB PyHKINH;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH ONpEIENICHHS] U MHOMKECTBO
3Ha4eHU! PYHKIMHU, HYJIU GYHKIMU, TPOMEXYTKU 3HAKOTIOCTOSHCTBA;

CBOOOZHO OMNEpUPOBATH TMOHATUSAMHU: UYETHBIE W HEYETHbIE (YHKIUH,
nepuoanyeckre QyHKINU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIH, MAaKCUMYMBI U
MUHUMYMBI (DyHKIIMM, HaumOOJblllee M HaUMEHbIlee 3HaueHue (yHKUUU Ha
IPOMEKYTKE;

CcBOOOJTHO OMEPUPOBATh MOHATUSMU: CTETIEHHAs] (QYHKLUS C HATypaJbHBIM U
LENbIM TOKa3zaTeiaeM, rpapuK CTENeHHOW (YHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresneM, rpa@uk KOpHsS Nn-0il CTeNeHM Kak (PYHKIHMHM OOpaTHOW CTENeHU ¢
HATypaJbHBIM I10Ka3aTelIeM;

ONepUpOBaTh MOHATUSAMH: JIMHEHHas, KBaJpaTHUYHAs M JpOOHO-TUHEHHas
(yHKLINY, BBITIOJIHSTD 3JIEMEHTApHOE HCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(HKOB;

CBOOOZHO OIEpUpPOBaTh MOHATHUSAMU: IOKa3aTelbHas M Jorapudmuueckas
(GyHKIIMM, MX CBOMCTBa M TpauKd, MCHOIH30BaTh UX TpaUKu A pEIIeHUs
YPaBHECHU;

CBOOOJTHO OMNEPUPOBATH MOHATUSMHU: TPUTOHOMETPHUYECKAs OKPYKHOCTb,
oTpezesieHue TPUTOHOMETPUUECKUX (DYHKIIUH YUCIOBOTO apryMEHTa;

UCIIONB30BaTh rpaduku  (YyHKUUH JUIS  HCCIEAOBAHUA TPOIECCOB H
3aBHCHMOCTEH NpU peUIeHUH 3a7ad U3 JPYrHX y4eOHBIX MPEAMETOB U peajbHOU
KHU3HH, BEIpaXXaTh (GOpMyIaMU 3aBUCUMOCTH MEKAY BEIMYMHAMU;

Hauana MaTeMaTH4eCKOro aHAIN3Aa:

CBOOOZHO OMEpPUPOBaTh MOHATHIMH: apuUPMETHUECKas U TeOMETpUYecKas
nporpeccusi, 06CKOHEUHO yOBbIBAIOIIasi T€OMETPUYECKasi MPOrpeccHsi, TMHEUHBIN U
SKCIIOHEHIMATIBHBIN pOCT, (opMysa CIOKHBIX MPOLUEHTOB, UMETh MPEICTABICHHE
0 KOHCTAaHTE;

UCTOJIb30BaTh MPOTPECCUU ISl PEUICHUs peajbHBIX 3a/1ad IMPHKIATHOTO
Xapakrepa;



CBOOOJHO OMEPUPOBATH MOHATHIMHU: TOCIEI0BATENBHOCTh, CIIOCOOBI 3aJaHUS
MOCIIEI0BATEIBHOCTEH, MOHOTOHHBIE W OTpPaHHYEHHBIE IOCIEI0BATEIbHOCTH,
NOHMMAaTh OCHOBBI 3apOXKACHHMS MAaTeMaTHYeCKOro aHajin3a KaK aHalu3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OIEpUPOBATh TMOHSATHSMHU: HEMpPEPbIBHbIE (YHKIHMH, TOYKHU
pa3pbiBa rpaduka pyHKIIMH, aCUMOTOTHI rpaduka QyHKIHNH;

CBOOOZHO OMEpUPOBaTh MOHATHEM: (DYHKLHS, HENpEephIBHAs Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HENPEPHIBHBIX (QYHKIUN JUIsl pELISHUs 3a]1ay;

CBOOOJIHO OINEpUpOBaTh MOHITUSMHU: TIepBas U BTOpask IPOU3BOIHbBIC
byHKIMYU, KacaTenbHas K rpaduky GyHKIUU;

BBIUUCIISTH MPOU3BOJHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO U KOMIIO3HUIIUU
IBYX (DYHKITUH, 3HATH TPOU3BOAHBIC AIIEMEHTAPHBIX (DYHKITUN;

UCIIOJIb30BaTh T€OMETPUYECKUN M (DU3UYECKUH CMBICI MPOU3BOJIHON ISt
penieHus 3aaay.

MHokecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBAaTh TMOHATHUSMU: MHOXKECTBO, ONEpalUUd  HaJ
MHO>KECTBaMU;

UCI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIHN anmnapar Jjisi ONMUCAHUSI peajbHbIX
MPOLIECCOB U SIBJICHUM, TPU PELICHUH 33J1a4 U3 APYTUX yYeOHbIX MPEAMETOB;

CBOOOZHO OMEpPUPOBATh MOHATUSAMU: ONpEACIICHHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOIICTBO MaTeMaTUYECKOTO 00BEKTa, JOKA3aTEIbCTBO, PABHOCUIILHBIC
ypaBHEHUS U HEPABEHCTBA.

K konmy obOyuenuss B 11 kJjacce o0OydaroIIMiics MOJYYUT CIEAYIOIIHNE
IpEeAMETHbIE PE3yJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTeMaTHUYECKOrO aHAJIA3ax»:

Yucsia ¥ BIYMCICHUSA:

CBOOOJTHO ONEpPUPOBATHh TMOHIATUSAMHU: HATypalbHOE U 1IE€JI0€ YHUCIIO,
MHOKECTBA HATYypaJIbHBIX M LEJbIX YUCEN, MCIOJIb30BaTh MPU3HAKU JEIMMOCTU
uensix yncen, HOJ[ u HOK HaTypanbHBIX 4Mcel A peleHus 3aa4, IPUMEHATh
anroput™m EBkinna;

CBOOOJHO OIEpPUpPOBaTh TMOHSATHEM OCTaTKa IO MOJIYJIO, 3alUChIBATh
HATypaJbHbIE YKCIIA B PA3JIMYHbBIX MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHMCIO W MHOXECTBO
KOMIUIEKCHBIX YHCEJ, MPEACTABIATh KOMIUIEKCHBIE 4YWCia B airedpanyeckon u
TPUTOHOMETPHUUECKO (hOpMe, BBIMIOJHATH apU(PMETUUECKUE ONEpPAlUU C HUMU U
M300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOZHO OMEpPUPOBATh MOHIATUSAMH: HpPpALMOHATIbHBIE, MOKa3aTeIbHbIE U
jgorapu(MHUUECKHe HEpPaBEHCTBA, HAXOAUTh UX PELIEHUS C  TOMOIIBIO
PaBHOCHUJIbHBIX MEPEXO/IOB;

OCYHIECTBISITh OTOOP KOpHEH TMpU pEIIeHUH TPUTOHOMETPUUYECKOTO
YPaBHEHMUS;

CBOOOZHO OMNEpPUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHSATh  HeoOXoawmbie  (OpPMyNBI T PENICHHWs] OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMH: CUCTEMa U COBOKYIMHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMbBI U CUCTEMBI-CIEIACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYIHOCTEUW PAllMOHAIBHBIX, UPPALHOHAIBHBIX, [TOKA3aTEIbHBIX U
JorapuMUYECKNX YpaBHECHUI 1 HEPABCHCTB;

perarb palOHAIIbHbIE, UppaLMOHAJIbHBIE, MOKa3aTEJbHBIE,
jgorapupMUyYecKue U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPABEHCTBA,
COZEpIKAIINE MOIYJIU U TapaMeTpBhlI;

MPUMEHSTH TpaduuecKre MEeTObI ) PEIICHHs] YpaBHEHUH M HEPABEHCTB, a
TaKXkKe 3a/1a4 ¢ IIapaMeTpaMy;

MOJICIMPOBaTh peajbHblE CUTyalldd Ha s3bIKE alredpbl, COCTaBJISATh
BBIPDAKEHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBl IO YCIIOBHIO 3aJayd,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C MHCIOJb30BAHUEM ammnapara aireOpsl,
VHTEPIPETUPOBATH MTOTYUYECHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTpOUTh Tpaduku KOMIO3UUMU (GYHKUUA C TMOMOMIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHMS U CBOMCTB KOMIO3UIIUU ABYX (DYHKIIHIA;

CTPOUTh TEOMETPUYECKHEe 00pa3bl YypaBHEHHMH M  HEPaBEHCTB Ha
KOOPJMHATHOM IUIOCKOCTH;

CBOOOJTHO  OMEepUpOBaTh MOHATUSAMU: TpadUKd  TPUTOHOMETPUUYECKHUX
byHKIU;

OpUMEHATh GYHKIUUA IS MOJCIMPOBAHUS W HWCCIEAOBAHUS pPeabHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4eCcKOro aHajamn3a:

UCITOJIb30BaTh MPOU3BOHYIO JIJISl UCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HAXOJUTh HAMOOJbIIEe U HAUMEHBIIIEE 3HAYCHHS (DYHKITUU HETPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4IlIEero PELICHUS B
NPUKIAIHBIX, B TOM YHUCJIE COLUMAIBbHO-JKOHOMHYECKHX, 3aJadax, i
OTpeNeseHUs] CKOPOCTH M YCKOpPEHHUs IMpollecca, 3aJaHHOro (opMmyJol wiu
rpadukom;



CBOOOZHO ONEpUpoBaTh TMOHATHUAMHU: TEepBOOOpa3Hasi, OMPEACIEHHBIH
UHTETpall, HaXOAWUTh NEPBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA W BBIYUCIATH
uHTerpan no gopmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IN THIOCKUX (GUTYp U 0OBEMBI TEIl C TOMOUIbIO HHTETPaa;

UMETh IMpPEJCTaBIEHNEe O MaTeMaTHYeCKOM MOJAETUPOBAHUM Ha TpUMeEpe
cocTaBiieHus nudpepeHnanbHbIX YpaBHEHUM;

pemiath MNpUKJIaJHbIe 3a7a4d, B TOM YHUCIE COLHUATbHO-DKOHOMUYECKOTO U
¢u3nvecKkoro xapakrepa, CpeJICTBAMUA MaTEeMaTHIECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHBbIE
Ne HanmeHoBaHue pa3/iesioB U TeM (mudpoBbIe)
Konrtpoabubie | IlpakTuueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIEC
padoThbI padoThI
pecypcsl
MHOK€eCTBO AENCTBUTEIBHBIX YHCEL.
| MHorounensl. PanioHanbHbIe ypaBHEHUS U 24 |
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUU
) Oynkuuu u rpapuku. CreneHHas QyHKIHS ¢ 12 |
LEJIbIM [TOKa3aTeIeM
3 Apudmerndeckuii KOpeHb N-0l CTENEHHU. 15 |
Hppanuonaibuble ypaBHEHUS
4 [TokazatenpHas ¢pyHkums. [lokazarensHbie 10 |
YpaBHEHUSA
5 Jlorapudpmuueckas GhyHKIHS. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpruuecKue BbIpaKEHUS U 2 |
ypaBHEHUS
7 ITocnenoBaTenbHOCTH U IPOTPECCUU 10 1
8 HenpepsiBable Gynkmuu. [IponsBomanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CHCTEMaTH3aIUs 5 )
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3/ieioB U TeM (mudpoBbIE)
n/n NPOrpaMmblI Bcero Konrpoannvie | Tpaxkruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
| HccnenoBanue GyHKIHIA ¢ TOMOIIBIO » |
MPOU3BOTHOM
2 [TepBooOpa3Hast 1 HHTETpaI 12 1
3 I'paduku TpUroHOMETpUUECKUX (PYHKITHIA. 14 |
TpuronomeTrpuyeckrue HepaBeHCTBA
4 HppannonaibHble, MOKa3aTeIbHbIC U 24 1
norapuMuuecKre HEPaBeHCTBA
KommuiekcHbie uncna 10 1
HarypanbHble 1 1ienbie yucia 10 1
CucreMbl palioHaIbHBIX, UPPALMOHATBEHBIX
7 NOKa3aTeIbHBIX U JIOTapu(HMUIECKUX 12 1
ypaBHEHUU
8 3aja4yu ¢ napaMeTpamu 16 1
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 )
3HAHUI
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kourpoasnbie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | odOpa3oBaTesibHbIE
padoThI padoThbI
pecypchl
| MHoxecTBO, onepaiuu HajJ MHOKECTBAMU |
U UX CBOMCTBA
2 Huarpammsl Ditnepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO |
ammapara Jijisl peIeHus 3a1a4
Panmonansusle unciaa. OOBIKHOBEHHEIE U
4 JECATUYHBIC IPOOH, TTPOIICHTHI, 1
OCCKOHEYHBIC TTEPUOINUECKHE TPOOH
Panmonansusle ynciaa. OOBIKHOBEHHEIE U
5 JeCATUYHbIE IpOOH, IPOLIECHTHI, 1
OCCKOHEYHBIC TTEPUOINUECKHE TPOOH
6 [Tpumenenue qpobeii v IPOIEHTOB IS |
pelIeHUs TPUKIAIHBIX 33249
7 [Ipumenenue npoOeii U MPOLIEHTOB IS 1
pelIeHUs TPUKIAIHBIX 3329
g JeiicTBuTenbHbIe yncia. PanimonaabHbIC U |
HMPpaIMOHATILHBIE YHCIIa
9 Apudmerndeckue orneparuu ¢ |
IEHCTBATEIbHBIMU YUCIAMU
10 Mopnynb AEMCTBUTEIBLHOTO YHCIIA U €r0 1




CBOICTBa

11

[TpuGnuxEHHbBIE BEIYMCIICHUS, TPaBHUIIa
OKPYIJICHUS, IPUKUIIKA U OLICHKA
pe3yibTaTa BBIYUCICHUN

12

OCHOBHEBIE MCTOJbI pCHICHUSA LCIIbIX U
IpoOHO-PALMOHATBHBIX YPABHEHUH U
HEpPaBCHCTB

13

OCHOBHEBIE MCTOJbI pCHICHUSA LCIIBIX U
IpoOHO-PaLMOHATIBHBIX YPABHEHUH U
HEPaBCHCTB

14

OCHOBHBIC METO/BI PEIICHHS LIENTBIX U
IpoOHO-PALMOHATBHBIX YPABHEHUH U
HEPaBCHCTB

15

MHOro4wieHsl OT OAHON NEPEMEHHOM.
JleneHre MHOTOYJICHA HA MHOTOWICH C
octaTtkoM. Teopema besy

16

MHoro4ieHs! ¢ 1enbIMUA K03 duIimeHTaMu.
Teopema Buera

17

Pemrenne cucreM TUHEHHBIX YpaBHEHUN

18

Pemrenne cucreM TUHENHBIX YpaBHEHUN

19

Marpuiia cucTeMbl JTUHEHHBIX YPaBHECHUN.
Onpenenurtenb MaTpUIBI 2X2, €10
F€OMETPUYECKUI CMBICI U CBOWCTBA;
BBIYMCJICHHE €0 3HAUCHHS

20

Onpenenurtenb MaTpUIBI 2X2, €10
F€OMETPUYECKUIN CMBICI U CBOMCTBA;
BBIUHUCJICHHUEC €CT'0 3HAYCHU A




21

[IpumeneHnue onpeaenuTens Il pelieHus
CHUCTEMBbI IMHEHBIX YPaBHEHUI

22

PemreHne npukiiagHbIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

23

PemreHne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

24

Kontponbnas padota: "PanronanbHbie
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JUHENHBIX YpaBHEHUH "

25

DyHKIUA, CTIOCOOBI 3a1aHus (PYHKITUH.
B3anmuo obpatubie pyHkimn. Kommosumms

byHKIHII

26

I'paduk pynkmuu. InemeHTapHbBIC
npeoOpa3zoBanus TpaduKoB (YHKIIHI

27

OO6nacTh onpenenaeHus] © MHOXKECTBO
3HaueHni pynkuu. Hynn Gyakmmm.
[TpomexyTKH 3HAaK IMOCTOSTHCTBA

28

UérHble ¥ HEYETHBIE (PYHKITHH.
[Tepuonnueckue ¢pynkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKITHH.
HaI/IGOHBI_HCC 1 HAUMCHbBIICC 3HAYUCHUEC
(GyHKIIMH Ha IPOMEKYTKE

30

Jlunelinas, KBaJpaTu4Has U JIpoOHO-
TUHEWHas QYHKIIUU

31

DJIEeMEHTapHOE UCCIECOBAHUE U
MOCTpOEHHE TPaUKOB ITUX QYHKIHUN




DJIEeMEHTapHOE UCCIEIOBAHUE U

32 .
oCcTpoeHue rpaduKoB ATUX QyHKUINN

3 Crenens C 1eNIbIM MIOKa3areneM. bunom
Hprorona

34 Crenens c 1eNIbIM MIOKa3aTeneM. bunom
Hprorona
CrenenHast GyHKIUS C HATypalIbHBIM U

35 LebpIM nokasareneM. E€ cBoiicTBa u
rpaduk

36 Kontponbnas padota: "Crenennas
¢dbynkums. E€ cBolictBa u rpaduk”

37 Apudmernueckuii KOpeHb HATypaIbHOMN
CTENIEHU U €ro CBOMCTBA

33 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHH,
coJiepKalluX CTENEeHU U KOPHU

40 [IpeoOpazoBaHus YUCITOBBIX BHIPAKCHUH,
coJiepKalluX CTENEeHU U KOPHU

A1 [IpeoOpazoBaHus YUCITOBBIX BHIPAKCHUH,
COJIEp>KaIlNX CTENeHU U KOPHU
Uppaunonansubie ypaBHeHus1. OCHOBHBIE

42 METO/IbI PEIICHUS HPPALMOHAIBHBIX
YpaBHEHUI
Uppaunonansubie ypaBHeHus1. OCHOBHBIE

43 METO/]Ibl PELIECHUS UPPALMOHAIBHBIX

YpaBHEHUI




Hppanuonanbasie ypaBHeHUA. OCHOBHBIE

44 METO/IbI PEIICHUS UPPALMOHAIBHBIX
ypaBHEHUI

45 PaBHOCHIIbHBIE TIEPEXO/IBI B PELICHUU
UppalMOHANIBHBIX ypaBHEHUN

46 PaBHOCHIIbHBIE TIEPEXO/IBI B PELICHUU
UpPaIMOHATILHBIX YPaBHEHUN

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PEIICHUU
UpPaIlMOHATILHBIX YpaBHEHUN

43 PaBHOCUIIbHBIE TIEPEXOIbl B PELICHUT
MppalMOHANIBHBIX YpaBHEHUN
CgoiicTBa 1 rpaduK KOPHSI N-0¥ CTETICHU

49 KaK (yHKIIMH 0OpaTHOW CTENEeHH C
HaTypaJIbHBIM MOKa3aTelleM
CaoiicTBa 1 rpa UK KOpHS N-Oi CTEIICHH

50 KaK (yHKIIMH 0OpaTHOW CTENEeHHU C
HaTypaJIbHBIM MOKa3aTelleM
KonrtponsHas padora: "CBoiicTBa u rpapux

51 KOpHs nN-0M crerneHu. MppauvoHanbHbIe
ypaBHEeHUsA"

50 CreneHb ¢ pallMOHAIBHBIM MOKa3aTeIeM U
€€ CBOMCTBA

53 CreneHb ¢ pallMOHAIBHBIM MOKa3aTeIeM U
€€ CBOMCTBA

54 CreneHsb ¢ pallMOHAJIbLHBIM MTOKA3aTENEeM U
e€ CBOICTBa

55 [TokazaTenpHas GyHKIMS, €€ CBOWCTBA U




rpaduk

Hcnonb3oBanue rpaduka QyHKIMM 115

56 . 1
pelieHus: ypaBHEHHI

57 Ucnons3oBanue rpaduka GyHKIUN 115 |
peLIcHUs ypaBHEHUI
[TokazarenbHbie ypaBHEHUS. OCHOBHbBIE

58 METO/IbI PEIICHUS MOKA3aTEIbHbBIX 1
YpaBHEHUU
[TokazarenbHbie ypaBHEHUS. OCHOBHbBIE

59 METOJbI PEMIEHUS TTOKA3aTEIbHBIX 1
YpaBHEHUI
[TokazarenbHbie ypaBHEHUsSI. OCHOBHbBIE

60 METO/IbI PEIICHUS MOKA3aTEIbHbBIX 1
YpaBHEHUI

61 KonrtponsHas pabdora: "[lokazaTensHas |
¢bynkuwms. [TokazarenpHble ypaBHEHHS "

62 Jlorapudm uucna. CoiicTa Jorapugpma 1

rapudm grcna. CBoiicTBa morapudm
63 Jlora cia. CBoiicTBa Jiora a 1
rapucm grcna. CBoiicTBa Jorapudm
64 Jlora cia. CBoiicTBa Jjiora a 1
€CATHYHBIC U HATypaIbHBIE JIOTaPUPMBI
65 y 1
SATUYHBIC U HAT bHBIE JTIOTapU(PMbI

66 ec € ¥ HaTypaJbHbIE JIoTa 1

67 [IpeobOpazoBanme BBIpaXXEHUN, COACPKAIIIX |
sorapudmpl

68 [IpeoOpa3oBaHue BBIpAXKEHUN, COACPIKAIINX |
sorapupmbl

69 [IpeoOpa3oBanue BBIpAXKEHUN, COACPIKAIINX |

sorapupmbl




Jlorapudmudaeckas GpyHkmus, e€ CBOMCTBA U

70
rpaduk

71 Jlorapudmuueckas pyHKIus, €€ CBOHCTBA U
rpadux

7 Hcnonb3oBanue rpaduka QyHKIMM 115
peLIcHUs ypaBHEHUI

73 Hcnons3oBanne rpaduka GyHKIUN 115
peLIcHUs ypaBHEHUI
Jlorapudmuueckue ypaBaeHusi. OCHOBHBIC

74 METO/bI PEIICHHS JIOTApU(PMUUECKUX
YpaBHEHU
Jlorapudmuueckue ypaBaeHusi. OCHOBHBIC

75 METO/bI PEIICHHUS JIOTApU(PMUUECKUX
YpaBHEHUI
Jlorapudpmuueckue ypaBHeHusi. OCHOBHBIE

76 METO/bI PEIICHHUS JIOTApU(PMUUECKUX
ypaBHEHUI

- PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUN
JorapupMHUUECKUX YpaBHEHUN

73 PaBHOCHIIBHBIE TEPEXO/IbI B PEIICHUN
Jorapu(pMUUECKUX YpaBHEHUN

79 Kontponbnas pabdota: "Jlorapudpmuueckas
¢ynkuus. Jlorapudpmuueckue ypaBHeHus"

20 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHT€HC

YHCIIOBOTO apryMeHTa




ApKcuHYC, apKKOCHHYC U apKTaHT€HC

82 YHCIIOBOTO apryMeHTa !

23 ApKCHHYC, apKKOCUHYC U apKTaHI€HC 1
YKCJIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyXKHOCTb,

84 OIIpeAEIEHUE TPUTOHOMETPHUUECKHUX 1
(GYHKIMN YUCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyXKHOCTb,

85 OIIpeAEIEHUE TPUTOHOMETPUUECKHUX 1
(YHKIMN YUCIOBOTO apryMeHTa

86 OcHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1

87 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETpPUYECKHE POPMYJIBI 1

90 [Ipeo6pa3oBaHre TPUTOHOMETPUUYECKUX |
BBIPAXKECHH I

91 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAKCHUI

9 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAKCHUI

93 [IpeoOpa3oBaHre TPUTOHOMETPUYECKUX |
BBIPAKCHUIN

94 Pemrenne TpuroHoMeTpuuEeCKUX ypaBHEHUN 1

95 Pemenne TpUroHOMETPUUECKUX ypaBHEHUI 1

96 Pemrenne TpuroHoMeTpuUeCKUX ypaBHEHUN 1

97 Pemrenne TpuroHoMeTpuUEeCKUX ypaBHEHUN 1




98

Pemienue TpuroHoMeTpUYECKUX YpaBHEHUN

99 Pemenue TpUroHOMETpUUECKUX ypaBHEHUI

100 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUI
Kontponbnas pabora:

101 "TpUrOHOMETPUYECKHUE BBIPAKEHUS 1
TPUTOHOMETPUUYECKHE YpaBHEHUS"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3aaHUs

102 nocienoBaTelsHoCcTeER. MeTon
MaTeMaTHYeCKOW NHIYKIIUH
MOHOTOHHBIE U OTPaHUYEHHBIE

103 nocieaoBarenbHocTu. Mcropus ananusza
OECKOHEYHO MaJIbIX

104 Apudmerndeckas Iporpeccust

105 ['eomeTpuueckas nporpeccust

106 beckoneuyHo yObIBaroIiasi reoMeTpruiecKast
porpeccust

107 CymMma 6eckoHeuHO yObIBaroIei
reOMETPUUECKOIN MPOTrPeECCUH

108 JIMHENHBIN ¥ DKCIOHEHUUAIIBHBIN POCT.
Uucno e. Dopmyiia CI0KHBIX IPOLEHTOB

109 JIMHENHBIN 1 SKCIOHEHIIUAJIBHBIN POCT.
Uucno e. Dopmyita CI0KHBIX IPOLEHTOB

110 Hcnons3oBanne Nporpeccuu Iuisl peleHus
peanbHBIX 3a/1a4 NPUKJIAJAHOTO Xapakrepa

11 KonrponsHas padora:
"[locnenoBaTeIbHOCTH U TPOTPECCUN

112 HenpepbiBHBIE QYHKIIUU U UX CBOICTBA




Touka pa3peiBa. ACUMITOTHI TPpadUKOB

113 .
byHKIHI

114 CpoiicTBa (hyHKIMH HEPEPHIBHBIX HA
OTpe3Ke

115 CBoiicTBa (DyHKIMI HEPEPHIBHBIX HA
OTpe3Ke

116 MeTto MHTEPBAJIOB [UIsl PELICHHUS
HEPABEHCTB

17 MeTto MHTEPBAJIOB [UIsl PELICHHUS
HEPABCHCTB

118 MeTo MHTEPBAJIOB JUIsl PELICHHUS
HEPABCHCTB

119 IIpuMeHeHne CBONCTB HENPEPBIBHBIX
(byHKUIMN 1715 pelieHus 3a1a4

120 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX
GbyHKUIMN 1715 peleHus 3a1a4

121 [TepBas u BTOpas npou3BOAHBIC (DYHKIIMH

122 OHpe,Z[GJIGHI/If:, TE€OMETPUUECKHUNA CMBICT
IIPOU3BOTHOM

123 OHpe,Z[GJIeHI/If:, buU3HYECKU CMBICT
IIPOU3BOIHOM

124 VYpaBHeHHE KacaTeNbHOU K TpauKy
byHKITII

125 VYpaBHeHUE KacaTeIbHOU K rpaduKy
byHKIIIH

126 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI

127 [Tpon3BoiHBIE ANIEMEHTAPHBIX (QYHKIUN




[Tpou3BoHAs CyMMBI, IPOU3BEICHMUS,

128 YaCTHOTO ¥ KOMITO3HIINU () YHKITUI !
129 [TpousBoHAsS CyMMBI, TPOU3BEACHHSI, |
YaCTHOTO ¥ KOMITO3UIIUU ()YHKITUI
130 [TpousBoHAsS CyMMBI, TPOU3BEACHHSI, |
YaCTHOTO ¥ KOMITO3UIIUU ()YHKITUI
131 Kontponbnas padota: "[IponsBomnas” 1 1
132 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3AIIH |
3HaHUi: "YpaBHeHH"
133 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS |
3HaHui: "Oynkun"
134 HToroBast KOHTpOJIbHAs paboTa 1 1
135 HroroBast koHTpOIBHAS paboTa 1 1
136 HOBTOPGHI/IG, 000011IeHNE, CHCTEMATH3AIIUS |
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/u

Tema ypoka

KoanuecTBOo 4acoB

KonTpoibHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

JlaTa
H3yUeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

IIpuMeHeHne Mpou3BOIHON K
UCCIIeIOBaHMIO (PYHKIMHA Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[IpuMeHeHue nporu3BOIHON K
UCCIIeIOBaHMIO (PYHKIMA Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[IpuMmeHeHrne nporu3BOIHON K
HCCre0BaHNI0 (QYHKINI Ha
MOHOTOHHOCTH U 3KCTpeMyMBI

[IpruMmeHeHrne nporu3BOIHON K
HCCre0BaHNI0 (DYHKIMN Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI

[IpuMmeHeHne nporu3BOIHON K
HCCre0BaHNI0 (DYHKIMN Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI

[IprMmeHeHrne nporu3BOIHON K
HCCIeI0BaHNI0 (DYHKIMI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI

Haxoxnenue HanbonpLuiero u

HAaUMEHBIIIETO 3HAUEHUS HEMPEPHIBHOMN

GyHKIIMH Ha OTpE3Ke

Haxoxnenue HanbonpLuero u




HAMMEHBIIIETO 3HAYCHUST HETIPEPHIBHOM
GYHKIIMH Ha OTpE3Ke

Haxoxnenue HanOoOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOMN
GyHKIIMH Ha OTpE3Ke

10

Haxoxnenue HanOoOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOMN
(GyHKIMU Ha OTpe3Ke

11

Haxoxnenue HanOoJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOMN
(GyHKIMHU Ha OTpe3Ke

12

Haxoxnenue HanOoOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOMN
(GyHKIMHU Ha OTpe3Ke

13

[IpuMmeHeHnre nporu3BOIHOMN IJIst
HaXOXICHUA Hannquero peH_IeHI/ISI B
HpI/IKJ'Ia,Z[HBIX 3aga4dyax

14

[IpumeHeHre nporu3BOIHOM ISt
HAXO0JKJICHUS HAWJTYYIIEro PEIICHUS B
MPUKIAJHBIX 3aa9ax

15

[IpuMmeHeHre nporu3BOIHOM ISt
OTIpEIeTICHUSI CKOPOCTH M YCKOPEHUS
nporiecca, 3a1aHHOT0 (GOPMYIION HUITH
rpadukomM

16

[IpumeHeHnre nporu3BOIHOM ISt
OTIpeIeTICHUSI CKOPOCTH M YCKOPEHUS
npoiiecca, 3a1aHHOT0 GOPMYIION UITH
rpadpukomM




17 Kommozurus ¢pyHKimit

18 Komnosunus ¢pyHkunit

19 Kommozurus ¢hyHKImit

20 ['eomeTpuyeckue 0Opas3pl ypaBHEHU Ha
KOOPAMHATHOW INIOCKOCTH

71 I'eomeTrpuueckue oOpa3bl ypaBHEHHIA Ha
KOOPAMHATHOW IIOCKOCTH

” KonTtponsHas pabdota: "MccnenoBanue
(GyHKUINH C TOMOIIBIO TPOU3BOAHOM "

o [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO
epBOOOPaA3HBIX

24 [TepBooOpa3Hble 37eMEHTapHBIX (QYHKIUH.
[TpaBuia Hax0Xk/1€HUs IEPBOOOPa3HBIX

)5 [TepBo0Opa3Hbie dNeMEHTAPHBIX (HYHKITUH.
[TpaBuia Hax0Xk1€HUS IEPBOOOPA3HBIX

26 Hurerpai. ' eoMeTpudecKkuii CMbICIT
WHTETpaa

7 Boruncnenue onpenenéHHOro nHTErpaia
o popmyne Herotona-Jleiioauma

)3 Brruncnenue onpenenéHHOro nHTErpaia
o ¢popmyne Herorona-JleitOnuia

29 [TpumeHeHne uHTerpana 1 HaXOXKACHUS
TJIOMIAJIEH TUIOCKUX (pUTyp

30 [IpumeHeHne nHTErpaia st HaX 0K ICHHUS
00BEMOB r€OMETPUIECKUX TEI

31 [Tpumeps! pemenuii qudhepeHInaTbHbIX

YpaBHEHUU




[Tpumepsl pemennii nuddepeHImanbHbIX

32 N
ypaBHEHU
MaremaTrueckoe MOJCIIUPOBAHKE

33 peaIbHBIX MPOILIECCOB C MOMOIIbIO
nudepeHIATBHBIX YpaBHCHUM

34 KonTtponsHas padora: "[lepBooOpazHas u
uHTerpan”

35 Tpuronomerpuueckue QyHKINH, UX
CBOICTBA U TpaduKu

36 Tpuronomerpudeckue GyHKIIAU, UX
CBOICTBa U Tpaduku

37 Tpuronomerpudeckue GyHKIIAU, UX
CBOMCTBa U Tpaduku

18 Tpuronomerpuueckue QyHKINH, UX
CBOICTBA U TpaduKu

39 TpuronomeTrpuueckue QyHKINH, UX
CBOWCTBA U TrpaduKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpPaBHEHUH € TOMOLIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YpaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YpaBHEHUH € TOMOUIBIO
TPUTOHOMETPUIECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKHUX




YpaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

Peuienne TpuroHOMETpUYECKUX

44
HEPABEHCTB

45 Pemenue TpuroHoMeTpuuecKux
HEPABEHCTB

46 Pemenune TpuroHomMeTpudecKux
HEPABEHCTB

47 Pemenune TpuroHomMeTpudecKux
HEPABEHCTB
KonTtponbnas padora: "['paduku

48 TPUTOHOMETPUICCKUX (QYHKITAM.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcCHOBHBIE METO/BI PELLICHUS
[I0KAa3aTeIbHBIX HEPABEHCTB

50 OcCHOBHBIE METO/BI PELLICHUS
[I0KAa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOIbI PELICHUS
[I0KAa3aTeIbHBIX HEPABEHCTB

57 OcCHOBHBIE METOIbI PELLICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METO/IBI PELLICHUS
Jorapu(pMUUECKUX HEPABEHCTB

54 OcCHOBHBIE METO/BI PELLICHUS
norapu(pMHUECKUX HEPABEHCTB

55 OcHOBHBIE METO/BI PELLICHUS

J0rapu(pMHUECKUX HEPABEHCTB




OcHOBHBIE MCTOABI pCHICHUA

36 JOrapu(pMHUECKUX HEPABEHCTB
57 OCHOBHBIE METO/IbI PEIICHUS
UppalMOHATILHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
61 I'paduueckue MeTOIBI peLICHUS
UppalMOHATIBHBIX YPAaBHEHUH
2 I'paduueckue MeTOIBI peLICHUS
UppaMOHATIBHBIX YPAaBHEHHH
63 I'paduueckue METOIBI peLICHUS
[I0OKa3aTEJIbHBIX YPAaBHEHUM
64 I'paduueckue MeTobl pelIeHus
IIOKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTobl peleHus
JOrapu(pMHUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI peLICHUS
J0rapu(pMHUECKUX HEPABEHCTB
67 I'paduueckue MeTOIBI peICHUS
Jorapu(pMHUECKUX HEPABEHCTB
I'paduueckue MeTobl pelIeHus
68 NOKa3aTeIbHBIX U JIOTapu(HMUIECKUX

YpaBHEHUHU




69

['padmyeckue METOABI peLICHUS
MOKa3aTeNbHBIX U JOrapuOMUUECKUX
ypaBHEHUU

70

I'paduueckue METOIBI peLICHUS
MIOKa3aTeIbHBIX U JIOTapu(PMHIECKUX
HEpaBEHCTB

71

I'paduueckue MeTo Bl pemeHus
MOKA3aTeNbHBIX U JOTapu(PMHUUECKUX
HEPaBEHCTB

72

KonTtponsHas padota: "MppanuonanbHele,
noKa3zateJbHbIC U JJorapudMudeckue
HepaBeHcTBA"

73

KommuiekcHbie uncna. Anredpandeckas u
TpUrOHOMETpHUYeCcKasi pOpMBI 3arucu
KOMIUIEKCHOTO YHCIIa

74

KommuiekcHbie uncna. Anredpandeckas u
TpUrOHOMETpHUYecKasi pOpPMBI 3arnucu
KOMIUIEKCHOTO YHCIIa

75

Apudmerndeckue oneparuu ¢
KOMIIJICKCHBIMH YU CJIIaMHU

76

Apudmerndeckue oneparuu ¢
KOMIUIEKCHBIMHU YUCIIaAMHU

77

N300pakeHre KOMIUICKCHBIX YMCces Ha
KOOPAMHATHOW IJIOCKOCTH

78

N300pakeHne KOMIUIEKCHBIX YUCel Ha
KOOPAMHATHOW IUIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOT'O YHCJIa




®opmyna Myaspa. KopHu n-oii cTenenun

80 U3 KOMIUJIEKCHOTO YHCIIa
[IpuMeHeHre KOMIUIEKCHBIX YUCEN IS

81 pemeHust pU3MIECKUX U TEOMETPUIECKUX
3a1au

2 KonTtponbHas padora: "KomruiekcHble
yycia"

83 Harypasnbnbie u 1esbie yucia

84 HarypanbHble 1 1ienble yucia

g5 [IpuMeHeHne nprU3HAKOB JEIUMOCTH
LEJIBIX YUCEI

26 [IpuMeHeHne nprU3HAKOB JEIUMOCTH
LEJIBbIX YUCEI

87 [TpuMmeHeHre MpU3HAKOB AETUMOCTH
uensix yrcen: HOJl u HOK

28 [TpuMmeHeHre MpU3HAKOB AETUMOCTH
nensix uncen: HO u HOK

%0 [IpuMeHeHne nprU3HAKOB JEIUMOCTH
LEJBIX YUCEeI: OCTATKH [0 MOAYJIIO

90 [IpuMeHeHne npru3HAKOB JEIUMOCTH
LEJIBIX YUCEII: OCTATKH 10 MOAYJIIO
[IpuMeHeHne nprU3HAKOB JEIUMOCTH

91 LEJIbIX YKCcell: anroput™ EBkinna s
peuieHus 3a1a4 B UEJIbIX YUCIaxX

9 KoHnTtponbHas padota: "Teopust menbix
ymucen"

93 Cucrema ¥ COBOKYITHOCTh YPaBHEHUM.




PaBHOCHIIBHBIE CHCTEMBI M CUCTEMBI-
CIIEACTBUS

CucreMa 1 COBOKYITHOCTh ypaBHEHUII.
94 PaBHOCHIBHEIE CHCTEMBI U CUCTEMBI-
CIIEICTBUSL

95 OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEY pallMOHAIbHBIX YPABHEHUN

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
96 COBOKYITHOCTEW HppalliOHAIBHBIX
YpaBHEHUNU

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUHU

OCHOBHBIE METO/IBI PELICHHS CUCTEM U
98 COBOKYITHOCTEM MOKa3aTEIbHbIX
YpaBHEHUHU

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
99 COBOKYITHOCTEH JorapuMUUECKUX
ypaBHEHUU

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUU

[IprMeHeHrne CUCTEM K PEIICHUIO
MaTeMaTUYEeCKUX 3a7a4 ¥ 3a7a4 13

101 pa3IUYHBIX 00JIaCTEeH HAYKU U PEATbHOM
YKU3HU, HHTEPIPETaLus OTy4YeHHBIX
pe3yNbTaToB

102 [IprMeHeHrne CUCTEM K PEIICHUIO




MaTeMaTUYEeCKUX 3a7a4 ¥ 3a7a4 13
pa3IMYHBIX 00JIaCTEeH HAYKU U PEaTbHOU
YKU3HU, UHTEPIPETaLs OTy4YeHHBIX
pe3yNbTaToB

[IpyuMeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7a4 U 3a7a4 13

103 pa3IMYHBIX 00JIaCTEeH HAYKU U PEATbHOM
YKU3HU, UHTEPIPETaLs OTy4YeHHBIX
pe3yJIbTaToB
KoHntponbhas padota: "Cuctemsl

104 palMOHATIBHBIX, UPPALIMOHATBHBIX
MOKAa3aTeNbHBIX U JOrapu(pMUIECKuX
ypaBHEHHUI"

105 PanmonanbHble ypaBHEHUS € MapaMeTpamMu

106 PanuonanbHble HEpaBEHCTBA C
napameTpamu

107 PanyoHanbHbIE CUCTEMBI € ITapaMETPaMHU

108 WppanronanbHbie ypaBHEHUS,
HEPaBEHCTBA C apaMeTpaMu

109 HNppanroHaibHbIe CUCTEMBI C
napaMeTpamu

110 [lokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

111 IToka3arenbHbIE CUCTEMBI C ITAPAMETPAMHU

112 Jlorapudmuueckre ypaBHEHUS,
HEPaBEHCTBA C TapaMeTpaMu

113 Jlorapudmudeckue CUCTEMBI ¢




napameTpamu

114 TpUroHomeTpru4eCcKue ypaBHEHUS C
napameTpamu

115 TpuroHoMeTpuveckre HepaBeHCTBA C
napaMeTpamu

TpuronomeTpuyecKkrue CUCTEMBI C
napaMeTpamu

116

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJIeNel peaTbHbIX
CUTYallUi C TOMOIIBIO YPAaBHEHUH C
napaMeTpamu

117

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJIeNel peaTbHbIX
CUTYallHil C TOMOIIBIO CUCTEM YpaBHEHUH
C mapameTpaMu

118

[TocTpoenue u uccienoBaHue
MaTeMaTHUYECKUX MOJENeN peaTbHbIX
CUTYallHil C TOMOIIIBIO CUCTEM YpaBHEHUH
C mapameTpaMu

119

KonTtponbhast pabora: "3amauu ¢

120 .
napaMeTpamu

121 [ToBTOpenue, 060061ICHNE,
cucTemMaTu3anus 3HaHuil: "YpaBHeHus"

122 [ToBTOpenue, 060061ICHNE,

cucTeMaTu3anus 3HaHuil: "YpaBHeHus"

[ToBTOpEeHme, 0600IIEHNE,
123 CUCTEMAaTH3alMs 3HaHUi: "Y paBHEHHU .
Cucremsl ypaBHeHHI"




[ToBTOpEeHme, 0600IIEHNE,

124 L n A\l
cucreMaru3alus 3Hanui: "HepaBeHcTBa

125 [ToBTOpenue, 060061ICHNE,
cucreMarusanus 3Hanuil: "HepaBencrna"

126 [ToBTOpenue, 06001ICHNE,
cucreMarusanus 3Hanuil: "HepaBencrna"
[ToBTOpEeHme, 0600IIEHNE,

127 cucremarusanus 3Hanuil: "[IponsBogHas u
e€ npuMeHeHue"
[ToBTOpEeHmE, 0600IIEHNE,

128 cucremaTtusanus 3Hanuii: "[IpousBoanas u
e€ npuMeHeHue"
[ToBTOpenme, 0600IIEHNE,

129 cucremaTtusanus 3Hanuii: "[IpousBoanas u
€€ nmpuMeHeHue"
[ToBTOpenme, 0600IIEHNE,

130 cucremaTusanus 3Hanuii: "Murterpan u ero
MpUMEHEHUe"

131 [ToBTOpenue, 060061IeHNE,
cucremaTusanus 3Hanuil: "OyHkuun"

132 [ToBTOpenue, 060061ICHNE,
cucreMaru3anus 3HaHui: "OyHKuun'"

133 [ToBTOpenue, 060061ICHNE,
cucreMaru3anus 3HaHui: "OyHKuun"

134 HroroBast kKoHTpoIbHAs paboTa

135 Hrorosast KoHTpOJbHASA paboTa

136 [ToBTOpenue, 060061ICHNE,




cUcTeMaTu3alus 3HaHUu!

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

136
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






