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MNOACHUTEJIBHASA 3AIINCKA

VYuebHblli Kypc «Anrebpa M Hayajla MAaTeMAaTHYECKOTO aHAIM3a» SIBISETCA
OJIHUM M3 Haubojee 3HAYMMBIX B IpOrpamMMme CpeIHero oO0Iero ooOpa3zoBaHUs,
MOCKOJIbKY, C OJHOM CTOPOHBI, OH OOECHeYMBAeT MHCTPYMEHTAIbHYIO 0a3y ass
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUIEHUE O0YyYaIOMIMXCS Ha YPOBHE, HEOOXOAUMOM
JUIsl OCBOEHUS MH(OpMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYTUX
JUCHUIUIMH. B pamkax paHHOro y4eOHOro Kypca oOydaroluecs OBJaJeBalOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas (QOpMYyJIUpYET CBOH
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebnblii Kypc anreOpbl M Havyall MAaTEMATHUYECKOTO aHaIM3a 3aKja/IbIBaeT
OCHOBY /I YCHEIIHOrO OBJaJCHHUS 3aKOHAMU (U3UKU, XUMHH, OWOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHICHUUN Pa3BUTHUSI SKOHOMHKHU U OOIECTBEHHOW JKU3HU,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIONb30BaTh UX AJIs JajbHEHIIero o0pa3oBaHus U B
MOBCEHEBHOMN XM3HU. B TO ke Bpemsi oBiajeHHe aOCTPAKTHBIMU U JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMU aireOpbl M MaTeMaTHYeCKOTO aHallu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JOKa3bIBAThH
YTBEPKACHUS C MOMOIIBIO MHAYKIIMH U paccykKaaTh JEAYKTUBHO, HCIIOJIb30BATh
00001IeHne W KOHKpETHU3alluio, a0CTparupoBaHWE U aHaJOTUI0, (OpMHUpPYET
KpEaTUBHOE U KPUTUUECKOE MBIILIICHHE.

B xone uzyueHus yueOHOro kypca «Anredpa M Hauvajga MaTeMaTHUYECKOIO
aHan3a» 00ydYaroliuecs IMOJYy4aroT HOBBIM OMNBIT PEIICHUs NMPUKIAJAHBIX 3a7ad,
CaMOCTOSITENIbHOTO TMOCTPOSHUSI MAaTEeMATUYECKUX MOJENEH pealbHbIX CUTYallHi,
UHTEpHpETAllUd  TOJIYYEHHBIX  pEUIEHUH, 3HAKOMATCS C  MpUMepaMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEeW B MpUPOJE, HAyKe U HMCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHU U UX aBTOPAMH.

VY4eOHblii Kypc o00ianaeT 3HAYUTENbHBIM BOCIUTATENBHBIM TOTEHIIHAIIOM,
KOTOPBI peanu3yeTcss Kak uepe3 Yy4eOHbI Marepual, CIOCOOCTBYIOIIUN
(GbOpMHPOBAHHIO HAYYHOT'O MHUPOBO33PEHMS, TaK U yepe3 crneuuuky ydeOHOH
NEeATEIbHOCTH, TpeOyroled NPOJOJDKUTEILHOM KOHILIEHTpAlMM BHUMAHMS,
CaMOCTOSITEJIbHOCTH, aKKypPaTHOCTM ¥  OTBETCTBEHHOCTH 32 TOJYYCHHBIN
pe3yJbTarT.

B ochHoBe wmeronuku oOydyeHust anreOpe W HayajgaM MaTEeMaTUYeCKOro
aHaJIM3a JIKUT JAeATEIbHOCTHBINA TPUHIUI O0yUEHHUS.

B crpykrype yueOHOrOo Kypca «Anrebpa M Hayajia MaTeMaTUYECKOIro
aHaJln3a» BbIIEICHBI CICAYIOUINE COJAEpKAaTeIbHO-METOANnUecKue TuHuM: «Yucna
U BBIYUCIICHUS», «DyHKINU U Tpa@uKn», «YpaBHEHUS U HEepaBeHCTBa», «Havana
MaTEeMaTU4YecKoro aHamusa», «MHoxecTBa M JIoTHMKa». Bce OCHOBHbIE



COJICPKATEITHbHO-METOIMYCCKHE JIMHUU H3YYalOTCS HA NPOTSDKEHUHM JBYX JIET
oOy4yeHUsT Ha YpPOBHE CpeaHero o0Imero oOpa3oBaHMs, €CTECTBEHHO JOTIOHSS
Apyr Apyra W MOCTENEHHO HACHIASCh HOBBIMA TeMaMU U pasjeiamu. [laHHBIHI
yu4eOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBequHSET B cebe
COJIep’)KaHWEe HECKOJbKMX MAaTeMaTHYeCKHX IUCIUIUIMH, TaKuX Kak anredpa,
TPUTOHOMETpPHSI, MAaTEeMaTHYECKUH aHaju3, TEOPHs MHOXKECTB, MaTeMaTHYecKas
agoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAeBalOT Bc€ Oosee
IMIMPOKUM MATEMAaTHYECKUM aIiapaToM, Y HUX TOCIEI0BATEIbHO (OPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTeMAaTHUYECKyI0 MOJENb pPealbHOI
CUTYyallu, MPUMEHATh 3HAHUS, TIOJyUYECHHBIC MIPH M3yYEeHUU Y4eOHOTO Kypca, s
PEIIEHHS CAaMOCTOSATEIEHO C(HOPMYIMPOBAHHON MAaTEMAaTUIECKOH 3a/1auH, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepkarenpHO-MeTOIMYeCKass JUHUS «Uuclia U BBIYUCICHUS» 3aBepIIacT
(dbopMUpOBaHNE HABBIKOB MCIOJIH30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001ero oopasoanus. Ha ypoBHe cpemnero o01ero
oOpa3oBaHusi 0coboe BHUMaHue ynenseTcs  (OPMUPOBAHHIO  HABBIKOB
paIMOHATBHBIX BBIYMCICHHH, BKJIIOYAIOMIMX B CE0s MCIOJIh30BAHUE PAa3TMYHBIX
dopM 3amucu 4YmcClIa, YMEHHE JAeNlaTh MPUKHUIKY, BBHIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLICHUBATh UYWCJIOBBIE BBIpaXXEHHS, PabOTaTh C MaTeMaTHUYECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIIMMCS MHOXECTBa HATypPAJIbHBIX, IIEIIBIX,
pallMOHANBHBIX W JIEHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX YHCEIl. B KaxJaoM #3 O3TUX MHOXECTB paccMaTpUBAIOTCSA
CBOMCTBEHHBIE €My crenuduueckue 3amadyd W OIepalyu: JIeJCHHE HaIemo,
OTIEpUPOBAHME OCTaTKaMHW HAa MHOXKECTBE IIeNIbIX YHCEed, OCOOBbIe CBOWCTBA
paIMOHATIFHBIX M MPPAIMOHATBHBIX YHCEN, apU(PMETHUECKIE ONEPAIUH, a TAKKe
U3BJICUCHUE KOPHS HATYPaJbHOW CTENEHH HA MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnarogapss mocienoBaTenTbHOMY PACHIMPEHUIO Kpyra HCIOJBb3YEeMbIX YHCENT U
3HAKOMCTBY C BO3MOKHOCTSIMH WX TMPUMEHEHUS IJISl PEIICHUs Pa3IuYHbIX 337ad
dopmupyeTcsi TpeACTaBICHHE O SAMHCTBE MATEMAaTHKH KaK HayKd U €€ poJiH B
MIOCTPOCHHH MOJIENICH pPEaTbHOTO MHpPA, HMIMPOKO HCIONB3YIOTCS 0000IIeHUEe U
KOHKpPETHU3aIHS.

Jluaust «YpaBHEHHSI U HEPABEHCTBA» PEATU3yeTCs Ha MPOTSHKECHUH BCETO
oOydeHHsT Ha YpPOBHE CpEAHEro oOmero oOpa3oBaHMS, MOCKOJBKY B KaKIOM
pazmene IIporpamMmbl MPEemyCMOTPEHO pEUICHHE COOTBETCTBYIONIMX 3aaad. B
pe3yibprare OOydYaroliuMecss OBIAIEBAIOT PA3IUYHBIMH METOJAMH  PEIICHHUS
palMOHaNbHBIX, HUPPAIMOHANBHBIX, MOKA3aTeIbHBIX, JIOTAPUPMUYECKUX |
TPUTOHOMETPUUYECKUX ypaBHEHUU, HEPaBEHCTB W CHUCTEM, a TakkKe 3ajad,
colepkammx mapameTpbl. [lomydeHHBIE YMEHHUS IIUPOKO HCIOJNB3YIOTCS TIpU
UCCIIeIOBaHNH (YHKIMK C TIOMOINBIO TPOU3BOJHOM, MPH PEIICHUN MPHUKIATHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJEHUE HauOOJBIINX U HAUMEHBIIUX 3HAYEHUN (YHKIIHU.
JlanHasi copepkarenbHasi IMHUS BKIIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIMIOJHATH  pacu€rtel 1Mo  QopmyiaMm, MpeoOpa3oBaHUS  palMOHATIbHBIX,
VUPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKECHUM, a TAKXKE BBIPAKCHUU,
CoJlepKallluX CTerneHu M Jjorapudmbl. brarogaps u3yueHuro anreOpandecKkoro
Marepruajia  IPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHE  ANTOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHHUS OOYyYaroluXcs, (OPMUPYIOTCS HABBIKH JETYKTUBHBIX
paccyxaeHuid, pabOTel C  CUMBOJIBHBIMM  (OpMaMu,  IpeICTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTENl B BHJI€ PAaBEHCTB M HEPABEHCTB. Amredpa
npegiaraeT 3(QQPEKTUBHbIE HHCTPYMEHTBHl I PELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJSAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
SI3bIKA HAYKHU.

ConepxarenpHo-MeToMYecKass JUHUS «DyHKIUM U TpaduKW» TECHO
nepenaeTaeTcs ¢ IPYIrMMM JIMHUSAMU y4e€OHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAET MOCIEA0BATEIBHOCTh U3YUEeHHs MaTepuaia. M3yueHne cTeneHHou,
MOKa3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHI, UX CBOWCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU 7S PEIICHUs 3a7ad U3 APYrHX y4eOHbIX
IIPEIMETOB U PEANIBHON KU3HHM TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM aHAIU30M,
TaK U C pELICHHEM ypaBHEHUH U HepaBeHCTB. lIpu 3TOM Oo0nbllIOE BHUMaHHE
ynensieTcs: GopMHpPOBaHUIO YMEHHUS BbIpaKaTh (POpMyJaMHU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMH BEJIMYMHAMHU, HCCIENOBATh MOJIYYCHHbIE (YHKIHH, CTPOUTHh HUX
rpaduku. Matepuan 3Toi cojiepKaTebHON JTMHUY HalleJIeH Ha pa3BUTHE YMEHUUN
Y HABBIKOB, IIO3BOJIIIOIIMX BBIPAXKATh 3aBUCHMOCTH MEXIYy BEJIMYMHAMH B
paznuuHON (opMe: aHATUTUUYECKOM, rpaduyeckoi u cioBecHoi. Ero msyuenwue
CIOCOOCTBYET Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AINH, UCTIOTH30BAHUIO AaHAIOT .

CopnepxxarenpHas nuHuA «Hadana MareMarndeckoro aHaiau3a» IO3BOJISET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTU4ECKUX, TaK M MPUKIAIHBIX 3a1ad,
JOCTYMHBIX OOYyYarOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduKy CIOXHBIX (QYHKIMHA, ONPENeNiaTb HMX HAuWOOJIbIIME W HAaWMEHBIIHE
3HAYEHUsI, BBIYUCIATH IUIOMIAAU (GUTYp U OOBEMBI TeJ, HaXOAUTh CKOPOCTH U
YCKOpPEHMs IIpoleccoB. JlaHHas colep:KareilbHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IIOCTPOEHUS MaTeMaTH4ECKUX MOJENEH peaJbHbIX CHUTYalUH,
NO3BOJISIET HAXOJWTh HAWIy4lllee pEUIeHWE B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIbHO-9KOHOMHUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBaMHU MaTe€MaTU4YECKOIr0
aHaJl3a CIOCOOCTBYET pa3BUTHIO AOCTPAKTHOrO, (OpMaiIbHO-JIOTMYECKOTO U
KpEaTUBHOTO MBbIIUICHUS, (OPMUPOBAHUIO YMEHMH pacro3HaBaTh IPOSIBICHUS
3aKOHOB MAaTEMaTHKU B HayKe, TEXHMKE M HCKyccTBe. OOydaromuecs y3HaKT O



BBIJIAIONTUXCSI PEe3y/bTaTaxX, IOJYYCHHBIX B XOJI€ pPa3BUTHUS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpPaXx.

CopepxxarenpHO-MeTOIMYecKasi TMHUA «MHOXECTBa U JIOTMKa» BKJIIOYAET B
ce0si DJIEMEHTbl TEOPUUM MHOXKECTB W MATEMAaTHYECKOM JIOTMKUA. TeopeTuKo-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJIBLHON MaTeMaTHKU
U TpeiaraloT Hambosee YHUBEPCAJIbHBIM S3bIK, OOBEIUHSIOUINI BCE pa3lesbl
MaTeMaTUKd M €€ MNPUIOKEHUN, OHM CBA3BIBAIOT pa3Hble MaTEeMaTHUYECKHE
JUCUUIUIMHBL W WX TMpUWIOXKEHUs B eauHoe 1enoe. [losTomy BaxkHO naTh
BO3MOXXHOCTh OOy4aroleMycss TMOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MaTE€MaTHWKH W HCIOJb30BaTh €ro JJi BbIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXXHBIM TIPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT MpU3HATh
CBOMCTBEHHYIO €H CTpOrocTb OOOCHOBAaHWW U CIIEJOBAHUE OIPEACIEHHBIM
npaBujaM  MOCTPOCHMS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  3JEMEHTaMHU
MaTE€MaTUYeCKOM JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTUYECKOTO MBIILIEHUS
00y4aromuxcsi, TO3BOJSET UM CTPOUTH CBOM PACCYXJACHHUS Ha OCHOBE JIOTHYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHIECKOTO MBIIIJICHUSI.

B yue6HOoM Kkypce «Anrebpa u Hayala MaTeMAaTUYECKOTO aHAIN3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJICIUPOBAHMS, KOTOPbIE MPU3BAHbI
croco0CTBOBaTh (HOPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJENEN peabHBIX
CUTyallud, MCCIEJOBAaHUS JTUX MOJENEHd C IOMOIIBIO ammnapara airedopel U
MaTEeMaTHYECKOr0 aHalln3a, WHTEPIPETAllMH TOJYYCHHBIX pe3yJIbTaToB. Takue
3a/1aHMsl BIUIETEHBI B KAXKIBIN U3 Pa3lieJIOB IPOrPaMMBbl, TOCKOJIbKY BEChH MaTEepHal
y4eOHOro Kypca HIMPOKO HCIOJIb3YeTCs JJIA peuieHus MpUKIaAHbIX 3anad. [lpu
peUIeHUH  pealibHbIX  IPAKTUYECKUX  3aJad  oOydyarolmuecs  pa3BUBAIOT
HAOJI0JaTEIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, abCTparupoBaThes,
WCIIOJIb30BaTh  aHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJeMy.
HestenbHOCT MO (OPMUPOBAHMIO HABBIKOB PEHICHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTCs B MPOIlecce U3yUYeHUsI BCEX TeM y4eOHOro Kypca «Anredpa u Hayaa
MaTEeMaTHUYECKOTO aHAIIU3ay.

Ha wusyuyenme yuebHOro kKypca «Anredbpa ¥ Hayala MaTeMaTUYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJEPXXAHME OBYUEHUA
10 KJTACC

Yucaa v BIYMCICHUSA

Paunonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble mnepuoanueckue Apodu. [lpumeHnenue npoOeld W TPOLIEHTOB st
peLIeHUs NPUKIAIHbIX 3a7a4 U3 Pa3JIMUHbIX OTPACIEH 3HAHUW U PEaJIbHOM KU3HMU.

JelictBuTenpHble  4uciia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCTA.
Apudpmernueckue  onepanuu € JACUCTBUTEIbHBIMU  4UCIaMd.  Moayinb
JNEUCTBUTEIHLHOTO YHUCHAa U ero cBoicTBa. [IpuOnmk€HHbIE BHIYMCIICHUS, TPABUIIA
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ 1enbIM nokazareneM. buHoM Herotona. Hcnosbe3oBanue
HOJIXOAIICH (POPMBI 3aIUCH IEUCTBUTEIBHBIX YNCEN AJISl PEIICHUS MTPAKTHYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmMerrueckuii KOpeHb HaTypaJIbHON CTENEHHU U €ro CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM IOKA3aTECIJICM.

Jlorapudm uymcma. CpoiictBa norapupma. JlecaTuuHble W HaATypasbHbIE
JorapuQMsbl.

CuHyC, KOCHUHYC, TaHI€HC, KOTAaHT'€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHI'E€HC YUCJIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxzaecTBa © TOXKAECTBEHHbIE MpeoOpa3oBaHHs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHUSI M ypaBHEHHs-CleACTBUA. HepaBeHCTBO,
pelIEHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUSI LEbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUH U
HEPAaBEHCTB. MHOrOwWIEHbl OT OJHOW IIEPEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4YJIEH C ocTatkoM. Teopema be3dy. MHorouneHsl ¢  LeNbIMH
kodpdunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUM, COIEPKAIIMX CTENIEHN U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcCHOBHBIE METOBI pelmeHns
VPpaLMOHAIBHBIX YPAaBHEHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJIbl PEIICHUS IMOKA3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BbIpaXXEHH, COAEPKALTUX JTOTapU(MBbI.

Jlorapupmuueckue YPaBHEHHS. OcHoOBHBIE METO/IbI peLIeHUs
Jorapu(pMUUECKIX ypaBHECHUH.

OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIbI. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbIpaKeHUH. PelieHre TpuroHoMeTpuiecKux ypaBHEHHUH.



Pemienne cucreM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUI. OnpenenuTenb MaTpuilbl 2X2, €ro reoMETPUYECKUN CMBICI H
CBOMCTBA, BBIUMCIEHUE €r0 3HAYCHHs, IPUMEHEHUE OIPEACIIUTENS I PEeLICHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUH. PelleHue NpUKIAIHBIX 33a[a4 C IOMOILUBIO
CUCTEMBl JIMHEHMHBIX ypaBHEHUW. lccienoBaHue MIOCTPOEHHOW MOJEIU C
NOMOILBIO MaTPHUIL U ONPEIETUTENECH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJEN PEANbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHU W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHUN W HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7ady M 3aJad M3 pas3lIMyHbIX O00JacTel HayKu M peanbHOU
KU3HU.

DyHKIUHN U TPAPUKH

@Oynkuus, crnocoObl 3aganus (GyHKIUU. B3auMmHO o00paTHble (QYHKIIHH.
Komnosunus ¢ynkuuit. 'padux dyHkimu. DinemMeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB GyHKIIUH.

OobnacTh ompeneiaeHus U MHOXECTBO 3HaueHUi Qynkuuu. Hymm Qynkumu.
[TpomexyTku 3HaKOMOCTOSHCTBA. YETHBIE 1 Heu€THbIe (yHKIUH. [lepuoanueckue
byaknun. [IpoMexyTkn MOHOTOHHOCTH (YHKIIUA. MakCUMyMbl U MHHUMYMBI
¢bynkuuu. Hanbosbliiee 1 HauMeHblee 3HauyeHus: QyHKIIMU Ha POMEXKYTKE.

JluneiiHnas, KBaJpaThyHasi W ApOOHO-TMHEWHas (QYHKIUU. DIEeMEHTapHOE
UCCJIEIOBAaHHE U TOCTPOCHUE UX IPAPHUKOB.

CrenenHast QpyHKIMS C HATypalbHBIM M IEJBIM MOKa3zarenaem. E€ cBoiicTBa u
rpaduk. CpoiictTBa M rpaduK KOpHS N-OM CTENeHH Kak (PYHKIHUM OOpaTHOMU
CTEIEHU C HATYpPaJIbHBIM ITOKA3aTEIIEM.

[TokazatenbHast u Jjorapupmuyeckas (yHKIHUHA, UX CBOWCTBA M Tpaduky.
Hcnonp3oBanue rpadukoB GyHKIUN A pEIICHUS] YpaBHEHUIA.

TpuronomeTpruyeckass OKpPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUYECKHX
(GyHKUIMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B pEANBHBIX MPOLECCAX U SBICHUSAX.
['paduku peasibHbIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKOro aHajan3a

[TocienoBaTenbHOCTH, CHOCOOBI 3amaHUs IIOCIEAOBATENLHOCTENH. MeTon
MaTeMaTH4ECKON UHIYKLIHH. MoOHOTOHHBIE U OTPaHUYCHHBIC
MOCJEA0BATENBHOCTU. VICTOpUS BO3ZHMKHOBEHUS MAaTEMaTUYECKOTO aHalIM3a Kak
aHaln3a OECKOHEUYHO MAaJIbIX.

ApudmeTrnueckast 1 reOMeTpHUEcKas mporpeccuu. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reoMEeTpHUeCKOn
nporpeccun. JIMHENHbIA U SKCIIOHEHIIMAIIBHBIN pocT. Hncno e. Dopmyia CII0KHBIX
NpoleHTOB. Mcrnosib30BaHWE TPOTrpeccHH I PEIICHUS pealbHbIX —3aaad
IPUKJIAJHOIO XapakTepa.



HemnpepsiBHble (GyHKIME W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢ynkiuii. CBolicTBa (QYHKIMII HENpPEpHIBHBIX Ha OTpe3ke. Meroa
VMHTEPBAJIOB [UI PELICHUS HEPABEHCTB. [IprMeHEeHHMe CBOWCTB HENPEPBIBHBIX
(GyHKIUI 1715 peieHus 3a4a4.

ITepBas u BrOpas npousBoaHble GyHKIMU. Onpenenennue, reOMeTpUUECKUi U
(bu3znyecKuil CMBICI MPOU3BOIHON. YpaBHEHUE KacaTeNbHOM K rpa@uKy (QpyHKIHH.

[IpousBogubie  anmemeHTapHbiX  ¢yHkuui.  [IpousBomnas  cymMmbl,
IIPOU3BENIEHNUS, YACTHOTO U KOMITO3ULIUU (PYHKIIHIA.

MHokecTBa M JIOTHKA

MHOXeCTBO, OIlepalMy HaJ MHOXKECTBAMM M HMX CBOWCTBA. Jlnarpammsl
Olinepa—Benna. IIpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAaHMs PEANBHBIX NPOLECCOB M SABJICHWUW, IPU PELICHWM 3a7a4 W3 JAPYIuX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHMUS.

11 KJIACC

Yucaa v BIYMCICHUSA

HarypansHbie u nensle yucna. [IpumeHeHne npu3HAKOB JEIUMOCTH LIENBIX
yucesa, HauOoybui oOuui nenutens (nanee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:mto, anroputma EBkinaa st pemeHus
3a7a4 B LEJIBIX YUCTIaX.

Kommnekcaple uucna. AnreOpandeckas W TPUTOHOMETpUYECKas (HOPMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHuecKhe Oornepanud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHn 3 KOMIUIEKCHOTO uuchaa. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PENICHHs] (PU3NUECKUX U TEOMETPUICCKUX 3a]1a4.

YpaBHeHMs U HEpaBeHCTBA

CucrteMa ¥ COBOKYNIHOCTb YpPaBHEHHM M HEPABEHCTB. PaBHOCUIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEICTBUS. PAaBHOCUIIbHBIE HEPABEHCTBA.

OT1O0op  KOpHEH  TPUTOHOMETPUYECKUX  YPABHEHHM C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PenieHre TpuroHoMeTpuIeCKuxX HEPABEHCTB.

OCHOBHBIE METOJABl PEIICHUS TOKA3aTeNIbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJbl PEIICHUSI CUCTEM M COBOKYIHOCTEH palMOHAJIbHBIX,
UPPAMOHATBHBIX, TOKA3aTEIBHBIX U JOTaPU(PMUUYECKUX YPABHCHHM.

VYpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.



[IpumeneHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEUICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 PazIU4HbIX OO0JacTell HayKu MU peajbHOU
YKU3HH, NHTEPIPETALMS OJYyYEHHBIX PE3YIbTaTOB.

DyHKUMH U TPaPUKHU

I'paduk xommozunum GyHKIUA. ['eoMerpuueckue oOpas3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIUHN, UX CBOWCTBA U TPadUKH.

['padrueckne meronpl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN JUIsI HUCCIEIOBAaHUS TPOLECCOB U
3aBHCHMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPH PEIICHUU 3a7ad U3 APYTUX Yy4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HHU.

Hauvana MaTeMaTH4eCcKOro aHajn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMII HA MOHOTOHHOCTh U
KCTpeMyMbl.  HaxokneHume  HamOOdbIIET0O M HAMMEHbBIIEr0  3HAYCHUU
HENpepbhIBHON (QYHKIIMHN HAa OTPE3KeE.

[IpumMeHeHne NpPOU3BOMHOM Il HAXOXKICHHS HAWIy4dlIero peleHus B
NPUKIAIHBIX 3a/a4dax, ISl ONpPEAEJIEHUS CKOPOCTH M YCKOPEHUs Mpolecca,
3a1aHHOTO (HOPMYJIOM MU TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX GyHkuuid. [IpaBuna HaxoxaeHUS TEpBOOOPA3HBIX.

HNnTerpai. ['eomeTpuueckui CMBICIT WHTErpala. Brruncnenne
onpeaeéHHoro uaTerpaia mno gpopmyne Herotona-JIeibununa.

[IpumeHeHue uWHTErpana i HAXOXKIEHUsS IUIOWAAeH MIOCKUX (Guryp u
00BEMOB reOMETPUIECKHUX TEJL.

[Tpumepsr pemennii auddepeHINaNbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICIMPOBAHUE PEANbHBIX IMPOLIECCOB C TOMOIIBIO AuddepeHnaIbHbIX
YPaBHCHUU.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYEBHOI'O KVYPCA
«AJIT'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHI

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMHA 00YYarOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUHCKOr0  OOIIecTBa,  MpPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIEAYp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMeHHue
B3aMMOJIEUCTBOBATh C COLIMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUUM C HX
(GYHKIUSMU 1 Ha3HAUYCHUEM;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUMUCKON TPa)KIAHCKOM HIEHTHUYHOCTH, YBAXKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMATHUKH, EHHOCTHOE OTHOIIEHUE K
JOCTHUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTEMAaTUYECKOU IIKOJIBI,
UCIIONIb30BaHUE DJTHUX JOCTIKEHHMH B JAPYTrUX HayKax, TEXHOJOTHsX, cepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUNM HAyKM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHU, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaTeMaTHYE€CKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4eCcKOro BOCIUTAHMS:

c(hOPpMUPOBAHHOCTh YMEHHUS TMPUMEHATb MaTeMaTH4YeCKUE 3HAHUS B
MHTEpecax 3710pOBOToO U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3/I0pPOBBIO (3I0pOBOE MHUTaHUE, COATAaHCHUPOBAHHBIM PEXKUM 3aHATUNA U
OTZIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3MUYECKOE COBEPLICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO;

6) Tpy10BOT0 BOCTIMTAHMSI:

TOTOBHOCTh K TpYAYy, OCO3HaHHE IIEHHOCTH TPYAOTIIO0Us, HHTEpec K
pa3nuuHbiM  chepam  MpodecCHOHAIBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccur U pealn30BbIBATH COOCTBEHHBIE KU3HEHHbBIC ILIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3OBaHHIO W
caM000Opa30BaHUIO HA TMPOTHKCHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABICHHOCTH;

7) 3K0JI0rH4eCKOro0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYPhl, ITOHHMAHUE BJIUSHUS
COLHAIBHO-D)KOHOMUYECKUX IMPOLIECCOB HA COCTOSIHUE MPHUPOJHOU U COLUAIIBHOUN
Cpenbl, 0OCO3HAHUE TJI00ATHHOTO XapaKTepa SKOJIOTHUECKUX MPOOIeM, OpPUEHTAITUS
HAa TIPUMCHEHHE MaTEeMAaTHYeCKUX 3HAHWUW IS peleHusl 3amad B o0JiacTu
OKpYXalUIEeH Cpe/pl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HX BO3MOMXKHBIX
MOCJIEACTBUU UISI OKPYKAIOIIENU CPELBI;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKU U OOIIECTBEHHOM  MPAKTUKH, ITOHUMAaHHE
MaTeMaTHYECKOW HayKH Kak c]epbl 4YeIoBEeYeCKOW MIesATEeNbHOCTH, JTaroB e¢
pa3sBUTUS M 3HAYMMOCTH [UIs PAa3BUTHS UHMBWINW3ALHWH, OBJIAJICHUE S3BIKOM
MAaTEMATUKH W MAaT€MaTUYE€CKOW KYJIbTYPOM KAK CPEACTBOM IIO3HAHHUS MHDA,
TOTOBHOCTh OCYILIECTBIIATh MNPOEKTHYK) W HCCIEIOBATEIbCKYIO JESITEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/bHBbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble jlornyeckue aeicTBus:

BBISIBISITh M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTE€MaTHYECKHX
OOBEKTOB, IMOHATHHA, OTHOLIEHUH MEXAy MNOHATHAMH, (OpPMYIUPOBATH
oInpezeNieHus MOHATUH, YCTAHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(UKaluH,
OCHOBaHUs AJi1 0000IIEHUS U CPAaBHEHUS, KPUTEPHH MPOBOUMOTO aHAJIH3a;

BOCIIPUHUMATh,  (GOPMYyIUPOBaTbH U  NPEoOpa3OBBIBATH  CYXKICHUS:
yTBEpUTENbHbIC U OTPUIIATENbHbIE, €UHIUYHbIC, YACTHBIE U 00IIKE, YCIOBHEIE,

BBISBIIATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (hakTax, JaHHBIX, HAOIIOJCHUAX W YTBEPKACHUAX, IpeuiaraTb KpUTEpUU Ui
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUMH;

JenaTh BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
VMHIYKTUBHBIX YMO3aKJIFOUCHHM, YMO3aKJIIOUCHHH 110 aHAJIOTUH;

IIPOBOJUTBH CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIE U OT MPOTUBHOI'0), BEICTpAaUBaTh apryMEHTALIMIO, IPUBOIUT IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BBIBOBL;

BbIOMpaTh crmoco0 pemieHuss yueOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pELICHUs, BbIOMpaTh Hambojee MOAXONAIMH ¢ y4ETOM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPUEB).



basoBble ucciiegoBaTeIbCKUE 1eHCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOJeMy,
yCTaHaBIMBaTh MUCKOMOE W JaHHOE, (pOopMHpOBaTH THUIMOTE3Yy, apTyMEHTHPOBATH
CBOIO TIO3HIINIO, MHECHUE;

IPOBOAUTH CAMOCTOSTEIBHO CIUTAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHHE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHHUSI, IpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENILHO (OPMYyITUPOBaTH OOOOIICHUS] W BBIBOJBI MO pe3yibTaTaM
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000ICHU;

IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpoLlecca, a TaKkKe BbIABUTATDH
MIPEJIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISBJIATH Je(UIUTH MHPOPMAIIUHU, JTAHHBIX, HEOOXOJUMBIX JJIsl OTBETa HA
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAIIMIO PA3TUYHBIX BHUAOB H
¢dbopM TpeCTaBICHNUS;

CTPYKTYypUpOBaTh HMH(OpPMAILMIO, MPEACTABIATh €€ B PAa3NUUYHBIX (opMax,
WLTIOCTPUPOBATH rpapuuecKy;

OIICHUBATH HaIEKHOCTD uHpOpMaIUN o CaMOCTOSITEIIEHO
c(hOpMYyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIEC YHHBeEpPCaAJIbHbIE Y4eOHbIE JeiCTBUS

OOmenmne:

BOCIIPMHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU  OOIIEHUsI, SICHO, TOYHO, TPAaMOTHO BBIpakaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy pELICHUS 3a7auH,
KOMMEHTHUPOBAThH MOJTYYECHHBIN pe3yJbTarT;

B X0Jie OOCYXXJICHHUS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMHI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBATh HJEH, HAaIlleJIEHHbIE Ha ITOMCK
pEelIeHUs, COIMOCTaBIISITh CBOU CYXIEHUS C CYXKICHUSIMU JPYTUX YYaCTHUKOB
nuarnora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO IMO3UIINMA, B KOPPEKTHOU (opme
bopMyIUpPOBaTh PA3HOIIIACHS, CBOM BO3PAKECHUS;

MPEACTABIATh PE3YJIbTAThl PEIICHUs 3a/1aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (opMaT BBICTYIUIEHUS € Yy4€TOM 3ajaad
MPE3EHTAIUN U 0OCOOEHHOCTEH ayUTOPHHU.

PeryasiTuBHbIE YHHBeEpcAJbHbIE Y4eOHbIE NeiCTBUSA



Camoopranusanmus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHHS 3a7a9d, BEIOMPATH CIIOCOO PEIICHUS C
y4€TOM UMEIOIINUXCST PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHUI ¢ y4ETOM HOBOM MH(OPMAIINH.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJIEKT:

BIAJCTh HAaBBIKAMHM  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEPIIIAEMBIX JICHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB, BIAJICThH
crocobaM# CaMOTIPOBEPKH, CaMOKOHTPOJS TpoIlecca M pe3ylibTaTa peHICHUs
MaTeMaTHYeCKOH 3aauu;

PEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH MPH PEIICHUH 3a/1a4H,
BHOCHUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEBCTB, JIAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3ybTaTa IETU U YCIOBUAM, OOBSCHATH TPUUUHBI
JOCTHKCHUSI TN HEIOCTHKCHHSI Pe3yIbTaTOB JESATEIbHOCTH, HAXOUTh OIINOKY,
JaBaTh OIEHKY MIPHUOOPETEHHOMY OTIBITY.

CoBMmecTHAas1 1eATEJIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboTel TpH pemieHWH Y4eOHBIX 3a7ad, TNPUHUMATh IEeJIb COBMECTHOM
JeSITEIIbHOCTH, TUTAHUPOBATh OPTraHU3AIMI0 COBMECTHOW pPabOTHI, pacmpeneisiTh
BUJIBI pabOT, JIOrOBAapUBaThCH, OOCYX IaTh TMPOIECC U PE3yIbTaT pabOoThI,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acCTBOBaTh B TPYIIOBBIX (hopmax paboThl (0O0CykAeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMbI» H WHBIC), BBHINOTHATH CBOIO YacTh pabOTHl U
KOOPAMHHUPOBATh CBOM JEHCTBUS C JAPYTUMHU YICHAMH KOMAHIbI, OIICHHUBATH
KaueCTBO CBOETO BKJAJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K konmy obOyuenuss B 10 kJjacce oOy4arOIIMICSd TOJYYUT CIIECAYIOIIHNE
IpEeAMETHBIE PE3YJIbTAThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Hayasla MaTeMaTUYeCKOTO aHATTU3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OIEpUPOBaTh MOHATUSIMU: PALMOHAIBHOE YHUCIO, OECKOHeYHas
nepuognuyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCIO, MHOXECTBa
PaLMOHANIBHBIX U AEHCTBUTENBHBIX YMCEI, MOAYJIb JEUCTBUTEIBHOIO YNCIIA;

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

NPUMEHSATH MPUOIMKEHHBIE BBIUMCICHUS, IPABUIIA OKPYTIIEHUS, MPUKUIKY U
OLIEHKY pe€3yJIbTaTa BIYUCICHU;



CBOOOZHO OMEpUpPOBATh MOHSITHEM: CTENEHb C IEJbIM IOKa3aTeleM,
UCIOJIb30BaTh MOAXOIAILYI0 (POPMY 3alUCU JEHCTBUTEIBHBIX YUCEN AJISl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEICTABIICHUS JaHHBIX;

CBOOOZHO ONEpPUPOBATH MOHATHEM: APUPMETHUECKUNA KOPEHb HATYpPaJIbHOU
CTEIICHU;

CBOOOHO ONEPUPOBATH MOHATHUEM: CTETICHb C PALIMOHATBHBIM MTOKA3aTEeIIEeM;

CBOOOMHO OINEPUPOBATH MOHATUSAMU: JorapudmM dHCIa, IECATUYHBIE H
HaTypaJIbHbIE JIOTaPUPMBI;

CBOOOZHO ONEpPUPOBATh MOHITUSIMM: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YKCJIOBOIO apTyMEHTA;

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

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHSAMH: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATHh pa3IMYHbIE METOJbl pPEIICHHsS pPAalMOHAIBHBIX U JApPOOHO-
pallOHAJIBHBIX YPaBHEHWM, IPUMEHATH METOJ HWHTEPBAIOB JUIsl PELICHUs
HEPAaBEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSMU: MHOIOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJIEH ¢ IedbMH KO3(h(dUIMEHTaMH, KOPHH MHOTOYJIEHAa, MPUMEHSThH
JI€JIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISL peLIeHus 3a/1a4;

CBOOOZHO ONEpUpPOBaTh MOHATHSAMM: CHUCTEMA JIMHEWHBIX YpaBHEHUI,
MaTpuLa, ONpPENCIUTENh MATpULbl 2 X 2 W €ro IEOMETPUYECKUH CMBICI,
UCITIOJIb30BaTh CBOMCTBA ONpENEauTeNs 2 X 2 Juisl BBIUMCIEHUS €r0 3HAYEHUS,
IPUMEHSATh ONPEACIIMTENN Ul PELICHHUs CUCTEMbl JIMHEHWHBIX YpPAaBHEHMWH,
MOJEJINPOBATh PEAIBHBIE CUTYAallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHEHUH,
UCCJIENOBATh IIOCTPOEHHBIE MOJEIM C IIOMOIUBID MAaTpULl U ONPEACIUTEIICH,
WHTEPIIPETUPOBATH ITOJyYEHHBIN PE3yJIbTAT;

UCIIONIb30BAaTh CBOWCTBA JIEHCTBUH C KOpPHSAMU JJs MPeoOpa3oBaHUA
BBIPAKEHN;

BBINOJIHATH Pe0oOpa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPIKAILIMX CTEIIEHH C
paLMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBONMCTBA aorapudmoB TUISL npeodpa3oBaHus
Jorapu(pMUUECKUX BBIPAKCHUN;

CBOOOZHO ONEpPUPOBATh NOHATHUAMU: HpPpALMOHAJIbHBIC, [MOKA3aTEIbHbIE U
jgorapu(pMHUECKr€e YpaBHEHUS, HAXOAUTh UX PELIECHUS C IIOMOIIbIO PaBHOCUIIBHBIX
NIEPEXO0B WJIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSATh OCHOBHBIE TPUTOHOMETpHUECKUe (HOPMYIIbI sl IPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZHO OMEpPUPOBaTH TMOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh  HeoOXoaumble  (OpMyJIbl  JUIsl  PEIIEHHs OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPABHEHMUI;

MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKe aiureOpbl, COCTAaBIATH
BBIPQXXEHUS, YypaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJayM, MCCIEIOBATh
IIOCTPOEHHBIE MOJIEIIN C MCIIOJIb30BAHUEM alllapara aiareopsl.

DyHKUMH U TPaPuKu:

CBOOOJHO ONEPUPOBATH MOHATUAMU: (QYHKIUSA, COCOOBI 3aaHusl QyHKIUH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMSA (QyHKUMNA, TrpapuK QyHKIHH,
BBITIOJIHATH 3JIEMEHTApHbIE MTPe0Opa3oBaHus rpadUKoB PyHKINIH;

CBOOOZHO ONEpPUPOBATh NMOHSTUAMM: OOJIACTH OINPEAEICHUS M MHOMXECTBO
3HaYEHUN PYHKIMH, HYyJU QYHKIUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSMU: YETHBIE W HEYETHbIE (QYHKIUH,
nepuoanyueckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBbI (DyHKIMM, HaumOOJblllee M HaUMEHbIlee 3HaueHue (yHKUMU Ha
IPOMEXKYTKE;

CBOOOJHO ONEpPUPOBATh NOHIATUSAMMU: CTEIEHHAs (QYHKIUS C HATYPAJIbHBIM U
LEJNBIM TOKa3zareiaeM, rpapuK CTENeHHOW (YHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresnemM, rpa@uk KOpHS n-0il CTeNeHM Kak (PYHKIHMHM OOpaTHOM CTENeHU C
HaTypaJIbHbIM [10Ka3aTelIeM;

OIEpUpPOBaTh MNOHATUSAMM: JIMHEHHAs, KBaJpaTW4yHas U JpOOHO-TMHEHHas
(YHKIMH, BBIIOJHATh 3JIEMEHTAPHOE UCCIIE0BAHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOZHO OIEpUpPOBaTh MOHATHUSAMU: TMOKa3aTelbHas M Jorapudmuueckas
(GyHKIIMM, UX CBOMCTBa M TpaUKH, HCHOIb30BaTh UX TpaUKu AN peIIeHus
YPaBHECHUM;

CBOOOZHO ONEpPUPOBATh MOHSTUSIMH: TPUTOHOMETPUYECKAs OKPYKHOCTD,
oTpeziesIieHue TPUTOHOMETPUUECKUX (DYHKIIUN YUCIOBOTO apryMEHTa;

UCIIONB30BaTh rpaduku  (YyHKUUH JUIS  HCCIEAOBAHUA TPOIECCOB H
3aBHCHUMOCTEH IpU pEUIeHUH 3a7a4 U3 JPYIHX Y4eOHBIX NMPEAMETOB U peajbHOU
KU3HU, BBIpAXXaTh (HOPMYJIaMH 3aBUCUMOCTU MEX]y BEIMUMHAMY;

Hauaja maTeMaTH4eCKOI0 aHAJIM3a:

CBOOOJHO OMEpPUPOBATh MOHATHIMH: apuUPpMETHUECKas U TeOMETpUYecKas
nporpeccusi, 06CKOHEUHO yOBbIBAIOIIAsi T€OMETpUYECKasi MPOrpeccHsi, TMHEUHBIN 1
AKCIOHEHLUAJIBHBIA POCT, (POpMyJia CIOKHBIX IMPOLEHTOB, UMETh IIPE/ICTABICHNUE
0 KOHCTaHTE;

UCIIOJIb30BaTh MPOIPECCUU AJI PELICHUs pEeabHbIX 3a/lad MPUKIATHOTO
Xapakrepa;



CBOOOJHO OMEPUPOBATH MOHATHIMHU: TOCIEI0BATENBHOCTD, CIIOCOOBI 3aaHUS
NOCJIEOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIEI0BATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOrO0 aHalh3a Kak aHajau3a
OECKOHEUYHO MaJbIX;

CBOOOJIHO OINEpUPOBAaTh TOHSATHSMU: HEMpPEPbIBHbIE (YHKIHMH, TOYKH
pa3pbiBa rpaduka pyHKIIMH, aCUMOTOTHI rpaduka QyHKINH;

CBOOOZHO OMEpUPOBaTH MOHATHEM: (DYHKLHS, HENpPEphIBHAs Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HENIPEPHIBHBIX QYHKIUN SISl pELICHUs 3a]1ay;

CBOOOJIHO OINEpUpOBaTh MOHIATUSIMHU: TIepBas U BTOpask MPOU3BOIHbBIC
byHKIMYU, KacaTenbHas K rpaduky GyHKIUU;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, NPOU3BE/ICHHS, YACTHOTO U KOMIIO3UIIMU
NBYX (DYHKIMH, 3HATH TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUN;

UCIIOJIb30BaTh T€OMETPUYECKUN M (DU3UYECKUN CMBICI MNPOU3BOJHON st
pelIeHus 3a1ay.

MHokecTBa M JIOTHKA:

CBOOOAHO  OMEpPUPOBAaTh TMOHATHUSMU: MHOXKECTBO, ONEpALUU  HaJ
MHOXECTBaMHU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anapar sl OMUCAHUs PEaIbHbIX
MPOLIECCOB U SIBJICHUM, IPU PELICHUH 3a]1a4 U3 APYTUX YyYeOHBIX MPEAMETOB;

CBOOOJHO OMNEpPUPOBATh MOHATUSMU: OINpEAENICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMICTBO MaTeMAaTUYECKOTO O0BEKTA, JOKA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHUS U HEPABEHCTBA.

K konmy oOyuenuss B 11 kJjacce oOydaroIIMiiCSd MOJYYUT CIEAYIOIINE
IpEeIMETHbIE PE3yJIbTaThl MO OTACIbHBIM T€MaM pabouyel mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTEMaTHUYECKOrO aHAIIA3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJTHO ONEPUPOBATH MOHATHSAMHU: HATypaJlbHOE M LEJO€ YHCIIO,
MHOECTBA HATypaJbHbIX W LEJBIX YUCEJ, UCIOJIb30BaTh MPU3HAKU JEIUMOCTU
uensix yncen, HOJl u HOK HaTypanbHBIX 4Mcel A peleHus 3a1a4, IPUMEHATh
anroput™m EBkinna;

CBOOOZHO OIEpUpPOBaTh TMOHSATHEM OCTaTka IO MOJIYJI0, 3alUChIBATh
HaTypaJIbHbIE YHCJIA B PA3JIMYHBIX [TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJIHO OMNEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHMCIO M MHOXKECTBO
KOMITJIEKCHBIX YHCEJI, MPEACTaBIATh KOMIUICKCHBIE YWCia B aireOpanmdeckol u
TPUTOHOMETPHUUECKOU (hOpME, BBHITIONHATH apU(PMETUICCKUE ONEpaIllui ¢ HUMHU |
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUus U HEPABEHCTBA:



CBOOOZHO OMEpPUPOBATh MOHATUSAMH: HpPpALMOHATIbHBIE, MOKa3aTeIbHbIE U
jgorapu(pMUUECKHe HEpPAaBEHCTBA, HAXOAUTh UX PELIEHUS C  TOMOIIBIO
PaBHOCHUJIbHBIX MEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpHEH TMpU pEIIEHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOZHO OMNEpPUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHSATh  HeoOXoaumbie  (HOpPMyNBI I PENICHHWs] OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMH: CUCTEMAa U COBOKYIMHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIIEACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALHOHAIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(MUYECKUX YpaBHECHUIN 1 HEPABCHCTB;

perarb palHOHAIIbHbIE, UppaLMOHAJIbHBIE, MOKa3aTeJbHBIE,
jJorapupMuUyecKrue U  TPUTOHOMETPUUECKHME YpaBHEHHMS M  HEpPABEHCTBA,
COZEpIKAIIKE MOIYJIN U TapaMeTphI;

MPUMEHSTH TpaduuecKre METObI ) PEIICHHs] YPaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMy;

MOJICIMPOBATh peajbHble CUTyalldd Ha s3bIKE alreOpbl, COCTaBJIATh
BBIPDAKECHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHIO 3aJayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C HCIOJb30BAHUEM ammapara aireOpsl,
VHTEPIPETUPOBATH MTOJTYUYECHHBIN PE3YJIbTAT.

DyHKUMM U TPapuKu:

CTpOUTh Tpaduku KOMIO3UMUMU GYHKUMA C TMOMOMIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHUS U CBOMCTB KOMIO3UIIUU ABYX (DYHKIIHIA;

CTPOUTh TEOMETPUYECKHEe 00pa3bl YpaBHEHHMH M  HEpPaBEHCTB Ha
KOOPJMHATHOM IUIOCKOCTH;

CBOOOJTHO  OMepUpoBaTh MOHATUSAMU: TpadUKd TPUTOHOMETPUUYECKHUX
byHKIU;

OpUMEHATh (GYHKIUUA IS MOJCIMPOBAHUS W HWCCIEAOBAHUS peaTbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4eCKOro aHAJIN3Aa:

UCIT0JIb30BaTh MPOU3BOIHYIO JIJISl UCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJIUTh HAMOOJbIIEe U HAUMEHBIIIEE 3HAYCHHS (DYHKITMU HETPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4IlIEro PELICHUS B
NPUKIAIHBIX, B TOM YHUCJIE COLMUAIBHO-JKOHOMHYECKHX, 3ajadax, i
OTpeNeTIeHUs CKOPOCTH M YCKOpPEHHUs Ipollecca, 3aJaHHOro (opmysol wiu
rpaduxom;



CBOOOZHO ONEpUpOBaTh TMOHATUAMHU: TEepBOOOpa3Hasi, OMPEACIEHHBIH
UHTETpaJl, HaXOAWUTh NEPBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA W BBIYUCIATH
uHTerpan no gpopmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IN THIOCKUX (GUTYP U 0OBEMBI TEll C TOMOUIbIO HHTETPaa;

UMETh MpPEJCTaBIeHNEe O MaTeMaTHYeCKOM MOJAETUPOBAHMM Ha TpUMeEpe
coctaBiieHUs AU pepeHnanbHbIX YpaBHEHUM;

pemiath MpUKJIaJHbIE 3a7a4d, B TOM YHUCIE COLUATbHO-3KOHOMUYECKOTO U
¢u3nuecKkoro xapakrepa, CpeJICTBAMUA MaTEeMaTHYECKOTO aHAJIN3A.
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» Maremartuka. Anrebpa 1 Hauajia MaTeMaTH4eckoro aHanusa, 10 kmacc/
Mep3nsak A.I'., Homuposckuit [[.A., [Tomsakos B.M.; noa penakuuen
[Tononwsckoro B.E., O01miecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
N3natensckuii neHtp « BEHTAHA-I'PA®»; AkiinoHEpHOE 00I1IECTBO

«M3parensctBO «IIpocBemieHne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET






