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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsplil Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro oOIero oOpa3oBaHMs,
IOCKOJIBKY, C OJJHOW CTOpPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YyYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C JIpyroi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOy4YaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U IPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaromuecs OBJIAJEBAIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (OpMyIHpyeT CBOHU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIll Kypc anreOpbsl U Hadajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJaJlbIBaeT
OCHOBY [l YCHENIHOTO OBJaJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIMI Pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHON JKU3HHU,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEJHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMH KOHCTPYKIUSIMU anreOpbl M MaTeMaTHYECKOIO aHajlu3a pPa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JIOKa3bIBAThb
YTBEPKJIECHHS ¢ NOMOIIBIO MHIAYKLIHUN U PacCyXAaTh JEAYKTHUBHO, HUCIIOJIb30BaTh
0000IlIeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE M aHAJOTHIO, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyuenus yueGHOro kypca «Anredbpa M Hayajla MaTeMaTH4YECKOTO
aHalln3a» 00y4YaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3a]ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAIlUH,
UHTEpHpPETallud  TOJYYEHHBIX  pEUIeHUH, 3HAKOMATCA C  [pUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBLAAIOLIMMUCS MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

VY4eOHbIil Kypc o0nanaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOPBIM peanu3yeTcsi Kak uepe3 Y4eOHBIM Marepualn, CrnocoOCTBYOUIUN
(GOpMHPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduky ydeOHO
JeATECIIbHOCTH, TpeOyromeld MNpOAODKUTEIbHON  KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOATEJIBHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeTtoguku oOOydeHHs] anredpe M HavajlaM MaTeMaTH4eCcKOro
aHaJIK3a JICKUT AeATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YECKOrO
aHaJIM3a» BBIIEJICHBI CIEAYIOLIUE COACPKATENBHO-METOANYECKUE TUHUM: «YHucna



U BhIYUCIICHU», «DyHKIMU U rpadukuy, «YpaBHEHUS U HepaBeHCTBa», «Havana
MaTeMaTU4YeCcKOro aHanu3a», «MHo)kecTBa U JIorMKa». Bce OCHOBHbIE
COJIEPKATEIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSHKEHHHM JIBYX JIET
oOydeHHs] Ha YpPOBHE CpeIHero oOIIero o0pa3oBaHUs, €CTECTBEHHO JIOMOJIHSS
JpYyT Apyra U MOCTENEHHO HACHIIAsACh HOBHIMU T€MaMH MU pasnenamu. JlaHHBIN
y4eOHBIH KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIEp)KaHUE HECKOJIbKUX MAaTeMAaTHUYECKUX JUCUUIUIMH, TakKhX Kak anreopa,
TPUTOHOMETPHUSI, MaTEeMaTHUYECKUN aHalIu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJAJEBAlOT BCE Ooliee
HIMPOKUM MAaTEMaTHYECKUM ammapaTtoM, Y HUX MOCJIeI0BaTeIbHO (HopMUpyeTcs u
COBEPILEHCTBYETCS YMEHHE CTPOMTh MaTEMaTHYECKYI0 MOJEIb pPEabHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJYyYCHHBIC IPU M3YYCHUH y4eOHOTO Kypca, AJis
pELICHUsI CaMOCTOSITENLHO C(HOPMYIUPOBAHHON MaTeMAaTUYECKOM 3aJaui, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopepxarenpbHO-MeTOAUYECKas: JMHUA «YUucina ¥ BBIYMCICHHS» 3aBEpLIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HayaTo Ha YPOBHE OCHOBHOTrO 00111er0 00pa3zoBanusi. Ha ypoBHe cpenHero oo1iero
oOpa3oBaHusi oco0oe BHUMaHHE yzAensercs  (OpPMHUPOBAHHIO  HAaBBIKOB
palMOHAIbHBIX BBIYHUCICHHUM, BKIIOYAIOMIMX B C€Osl MCIOJB30BAaHUE Pa3IMYHBIX
dopM 3amucu 4Ymcna, yMEHUE JAeNaTh NPUKHUIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIC BBIPAXKCHHs, pabOTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMU. 3HAKOMbIe OOYYaroIIMMCs MHOKECTBAa HaTypajibHbIX, IEJbIX,
palMOHANIbHBIX W JCHCTBUTENBHBIX  YHCEN  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My crHeuupuuecKkre 3aJayd W ONepaluu: JCJeHHE Hallello,
ONEpUPOBAHUE OCTATKAMM HAa MHOXECTBE IEJIbIX 4YHUCel, OCOOble CBOWMCTBA
palMoHaNbHBIX M HUpPPAIMOHATbHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUCHHE KOPHS HATYpaJbHOM CTENEHW HAa MHOXKECTBE KOMIUJIEKCHBIX YHUCEN.
brnaronapsi mocienoBaTeIbHOMY PACIIMPEHUIO Kpyra HCHONb3YEMBIX YHUCENT U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iINuHbIX 33734
bopmupyeTcss IpencTaBlIeHUe O €AMHCTBE MAaTEMAaTUKH KaK HayKd M €€ poJid B
IOCTPOCHUU MOJIEJIeH peanbHOro MHUpPA, HIMPOKO MCIONb3YIOTCS 00O0OLIeHHE U
KOHKpETH3aIHsl.

JIunus «YpaBHEHUS M HEPABEHCTBA» PEAJTU3YETCs HA MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0Opa3oBaHUs, MOCKOJBKY B KaXIOM
paznene IIporpamMMbl IpPENyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3aaad. B
pe3ynpTaTe OOy4alolIUecsl OBJIAJCBAIOT Pa3JIMYHBIMM METOJAAMH  PEIICHHUS
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUECKUX YpPABHEHMI, HEpPABEHCTB M CHUCTEM, a Takxke 3ajady,
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coepKamux napameTpbl. llomydeHHbIe YMEHUS HIMPOKO HCIOJB3YIOTCS MpHU
UCCIeNOBaHNH (DYHKIMI ¢ TIOMOIIBIO MPOW3BOTHOM, MIPH PEIICHUH MPUKIIATHBIX
3a/1a4d ¥ 3a7a49 Ha HAXOXKJCHUE HAMOOJBINNX W HAUMEHBITUX 3HAYCHUN (PYHKITUH.
JlanHasi comepkaTesbHas IMHUS BKJIIOYAeT B ce0s Takke (popMUpOBaHHE YMEHUN
BBINIOJIHATH ~ pacy€Thl MO  ¢opMysnaM, MpeoOpa3oBaHUs  PalMOHAIBHBIX,
UppaIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKKe BBIPaKEHUH,
COJIEpKaIMX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia MPOUCXOJIWUT  JajJbHEWIEEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI OO0ydYaroImuXxcs, (OPMUPYIOTCS HABBIKUA JE€TYKTUBHBIX
paccyxlieHuid,  pabOThl C  CHMBOJIbHBIMH  (OpMaMH,  TMPEJICTABICHUSA
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npemnaraeT d(PQGeKTUBHBIE WHCTPYMEHTBHI JUISI PCIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHbIX 33J]a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKHU.

CopepxarenpHo-MeToauuecKass JMHUAA «DyHKIMM W TpaQuKH» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapuPMUIECKON U TPUTOHOMETPUUECKUX (DYHKIIHM, UX CBONCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4EOHBIX
IPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK ¥ C pPEIICHUEM ypaBHEHWI W HepaBeHCTB. IIpu »ToM OoOJbIIOE BHUMaHUE
yaensercs (GOPpMUPOBAHUIO YMEHHs BbIpaXaTh (POpMyJiaMU 3aBUCUMOCTH MEKIY
pa3IMYHBIMM BEJIIMYUHAMU, HCCIENOBATh TOJy4YeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, IMO3BOJISIIONIMX BbIpaXXaTh 3aBUCUMOCTH MEXIy BEJIMYMHAMU B
paznuuHoi ¢dopme: aHaTUTUYECKOU, Tpaduyeckoi M cioBecHou. Ero m3ydenue
CIIOCOOCTBYET Ppa3BUTHIO aJTOPUTMHUYECKOTO MBINIJICHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYILIECTBEHHO PACIIMPUTHh KPYT KaK MAaTeMaTHYECKHX, TaK W MPUKIATHBIX 3ajad,
JIOCTYIHBIX OOYYalOIIMMCS, TaK KaK Yy HHUX TMOSBISETCS BO3MOXKHOCTh CTPOUTH
rpa@uKky  CIOXKHBIX (YHKIHMA, OMPEAENsiATh HX HAWOONbIINE W HAUMEHBIIUE
3HAUEHUS, BBIYUCIATH MUIOMAAun (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHast colep)kaTelibHasi JMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHHUS MAaTEMAaTHYECKUX MOJIeJIeH pealbHBIX CHUTYyallui,
MO3BOJIIET HAXOAWTh HAWIY4YIIee pEIIeHWEe B TMPUKIAAHBIX, B TOM YHCIE
COI[MATIbHO-?)KOHOMUYECKUX, 3a/la4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTUYECKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBIILJIEHUS, (POPMUPOBAHUIO YMEHUN paclio3HaBaTh MPOSBICHUS
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3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O
BBIIAIOIIMXCS pe3yJbTaTaX, IMOJIYYEHHBIX B XOJ€ Pa3BUTHS MaTEMaTHUKU Kak
HAyKH, U 00 UX aBTOpax.

CopeprkarenbHO-MeTOAMYECKass TUHUS «MHOXKeCTBa M JIOTHKa» BKIIIOYAET B
ceOsT DIEeMEHTHI TEOpUHM MHOXKECTB M MAaTeMaTH4YeCKOW JIOTHKHU. TeopeTHko-
MHO>KECTBEHHBIE MTPEICTABICHHS MPOHU3BIBAIOT BECh KYPC IIKOJIBHOW MaTeMaTHKU
U TpeiaraloT Hambosee YHUBEPCAJIbHBIM S3BIK, OOBEIUHSIOUINN BCE pa3/eibl
MaTeMaTHKd © € TPUIOKCHUH, OHM CBS3BIBAIOT pa3HbIe MaTEeMaTHYECKUE
JTUCIMIUIMHBL W WX TPUIOKEHUS B eAuHoe 1enoe. [losTromy BakHO [daTh
BO3MOXXHOCTh OOYYaromieMycsi TMOHHMaTh TEOPETUKO-MHOXKECTBEHHBIM SI3BIK
COBPEMEHHOW MaTeMaTUKH U HCIOJIb30BaTh €T0 JJI BBIPAXKECHUS CBOUX MBICIICH.
JpyruM BaXHBIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYI0 €M CTpOTOCTh OOOCHOBAaHMM U CJEIOBAHUE ONPEACIEHHBIM
OpaBWjaM  TOCTPOEHHUS  JOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHu
MaTEeMaTHYECKON JIOTUKH CIIOCOOCTBYET PA3BUTHUIO JIOTUYECKOTO MBIIIICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYK/IEHUSI HA OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueObHOM Kkypce «AnreOpa M Hauyajga MaTEMaTHYECKOTO aHAIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIMPOBAHUSA, KOTOPbIE MpPU3BaHbI
criocoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIENEH peabHBIX
CUTyalluii, WCCIENOBaHUS O3TUX MOJENEH C MOMOIIbIO ammapara anreOpbl |
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAli TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJlaHUs BIUIETEHBI B KXKJIBIN U3 pa3/eloB MPOrpaMMBbl, TTOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJIsl PelleHUs NPUKIaIHbIX 3axad. llpu
pelIeHn:  peanbHBIX  MPAKTHYECKUX  3adad  oOydaromuecs  pa3BUBAIOT
HAOI0JaTeIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTh ©W  KOHKPETHU3WPOBATH  IMPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B Ipollecce U3y4eHHs BceX TeM y4eOHOTo Kypca «Anredpa u Hayana
MaTEeMaTHYECKOTO aHaITu3ay.

Ha wu3yuenune yueOHOro kypca «AnreOpa M Havajla MaTEMaTHYECKOTO
aHanuza» otBoauTcs B 10 kimacce — 136 yacoB (4 daca B HEJENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbupie unciaa. OOBIKHOBEHHbIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHble Mepuoanydeckue Apoou. I[lpumeHeHnue apoOed W MPOLIEHTOB st
peleHrs NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEAIbHOM KU3HH.

JlelictBuTenpHble 4ucha. PanuoHalbHBIE W UpPpALMOHAIIBHBIE YHCIIA.
Apudmernueckue  omepalMy ¢ JCUCTBUTENBHBIMU  4YHUCIaMU.  Moayib
JEUCTBUTEILHOTO YHCIAa U ero cBoicTBa. [IpuOnmkE€HHbIE BHIYMCIICHHUS, TIPABHUIIA
OKpPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUMN.

Crenenp ¢ 1uenbiM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
MOAXO/ISIIICH (POPMBI 3aMMCH ACHCTBUTEIBHBIX YUCEN JJIST PEIICHUS MTPAKTUUECKUX
3a/1a4 U NPEICTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOICTBA.

CreneHp C palMOHAJIBbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHble W HATypaJibHbIE
JorapupMsl.

CuHycC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymeHTa. ApPKCHUHYC,
APKKOCHUHYC M apKTAaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxmecTBa U TOXIECTBEHHbIE TpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBbHBIE YpaBHEHHMSI M ypaBHEHHUs-CIEeACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUHN U
HEpPABEHCTB. MHOTrOWIEHb OT OJIHOW MEepEeMEHHOW. JlenmeHne MHorousieHa Ha
MHOIOWwIeH ¢ ocratkoM. Teopema be3y. MHorowiensl ¢  LEJIBIMU
ko3 dunmnentamu. Teopema Buera.

[IpeobpazoBaHus YKCIOBBIX BBIPAKEHUN, COACPIKAIINX CTEIIEHU U KOPHHU.

HNppaunonanbHbie ypaBHEHUS. OcCHOBHBIE METO/IbI pelieHus
MppalMOHAIBHBIX YPABHEHUMN.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEILICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[TpeobpazoBaHre BhIpaXEHHM, CONEPIKALTNX JOTapru(PMBI.

Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pereHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHoBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JMHEMHBIX ypaBHEHHMW. Marpuna CUCTEMBbl JMHEHHBIX
ypaBHeHu#. Onpenenurenb MaTpULbl 2X2, €ro TIeOMETPUYECKH CMBICI U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYCHUs, IPUMECHEHUE ONPEICIUTENS Ul PEILICHMS
CUCTEMBl JIMHEWHBIX YypaBHEHHMU. PelleHne IpUKIAagHBIX 3a1ad C ITOMOILBIO
CUCTEMBl JIMHEHHBIX ypaBHeHUM. lccienoBaHne IOCTPOEHHOM MOAEIN C
MOMOILBIO MaTPHULL U ONPEETUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENIEN PEATbHOM CHUTyallMd C IMOMOIIBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
KU3HH.

DOyHKIUHN U TPAPUKH

Oynkuus, crnocoObsl 3amanus ¢GyHKIUH. B3anMmHO oOpaTHble (QYHKIUU.
Kommnosumms Qyukiuii. I'paduk  QyHkium. DinemeHTapHble MpeoOpa3oBaHUs
rpaduKoB GQyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonocTosiHCTBA. UETHbIe 1 HeuéTHbIe (pyHKuMH. [leproauyeckue
¢ynkun. IlpomexxyTku MOHOTOHHOCTHM (pyHKUMH. MakCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee n HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IEJIbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTEIICHU C HATYPaJIbHBIM ITOKA3aTEIIEM.

[loka3aTenbHass W Jjorapupmuyeckass (yHKUHUHU, UX CBOWCTBA M TpaduKH.
Hcnonb3oBanue rpadgpukoB GyHKLIMMA 715 pelIeHUs] YpaBHEHUM.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4eCcKOro aHajin3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs ITOCJIeNOBaTeILHOCTEH. MeTox
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OrpaHUYCHHbBIC
NIOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneuHo yObIBaroias
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBaIOIIEH reoOMETPHUYEeCKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHINATBHBINA POCT. Uncino e. @opmyia CI0KHBIX
npoueHToB. Mcnonb3oBaHWE TMPOTPEecCUU JUIsl  PELIEHUs pealbHBbIX —3a/ay
MPUKJIAJHOTO XapaKTepa.

HenpepoiBHble (GyHKIMM W UX CcBOWcTBA. TOYkM paspbiBa. ACHUMOTOTHI
rpadukoB ¢ynkiuid. CBoiicTBa (YHKIIMHA HENPEPHIBHBIX Ha OTpe3ke. MeTon
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UHTEPBAJIOB Ui pEUICHUs HepaBeHCTB. [IpuMeHeHne CBOWCTB HENPEPHIBHBIX
GbyHKIMI 1715 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble GyHKIUU. Onpenenenne, reOMeTpUIeCKU 1
(u3nyecKuil CMBICI IPOU3BOIHOMN. YpaBHEHNE KacaTeabHOU K rpaduky QyHKIUU.

[TpousBoguble  snmemeHTapHbIX — ¢QyHkOuil.  IIpom3BogHass ~ cymMBlL,
MIPOU3BENICHUS, YACTHOTO U KOMIO3UIINH (PYHKIIUH.

MHo:kecTBa U JIOTHKA

MHokecTBO, omepanuu HaJl MHOXKECTBaMU M HMX CBoiicTBa. [luarpammbl
Oiinepa—Benna. IlpuMeHeHHME TEOPETHKO-MHOKECTBEHHOIO — ammapaTta s
ONKCAHUsl peaNbHBIX MPOIECCOB U SABICHUH, MPH PELICHUH 3a1ad U3 JAPYTuX
y4€OHBIX NMPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEMAaTHYECKOIO OOBEKTa, CIEACTBUE,
JI0Ka3aTeNNbCTBO, PABHOCUIIbHBIE YPaBHEHUS.

[INTAHAPYEMBIE PE3VJIbTATBI OCBOEHUA VYYEGBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MpoIEeAYp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMNPOCHI W JIPYyroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COIIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C HX
GyHKIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
MPOILIOMY M HACTOSIIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKOU IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUHUCKOrO Hapojaa, chOpMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, dTHUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTHYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKh U JEATENIbHOCThIO YYE€HOT0, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:



ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOUYAsl SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHU, PacCy ACHUNH, BOCIPUUMYHBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uYecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS MPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOT0O U 06€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTJIIbIXa, peryispHas (u3ndecKkass akTUBHOCTbH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IICHHOCTH TpPYAOJIIOOHs, HHTEpeC K
paznuuHbiM  chepam  MpodecCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur U peanu3oBbIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3OBaHHMIO H
CaMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYAaCTHUIO B PEIICHUU MTPAKTHUYECKUX 33/1a4 MaTEMaTUYECKOW HAMPABICHHOCTH;

7) 3KOJI0TU4eCKOTr0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYphbl, TOHMUMAaHUE BIUSHUS
COLIMAJIBHO-?)KOHOMHUYECKUX MPOLECCOB Ha COCTOSIHUE MPUPOJIHON M COLMAIBHOM
Cpellbl, 0OCO3HAHHE TJI00ATIBHOIO XapakTepa SKOJOTUYECKUX MPOOIeM, OpUEHTALIHS
HAa TPUMECHEHHE MATeMAaTHYEeCKUX 3HAHMM JUIsl pemieHus 3ajad B 00JacTu
OKpY’)KalOIIEH Cpelibl, IJIAHUPOBAHHE IIOCTYNKOB M OLEHKH HMX BO3MOYKHBIX
MOCJIEICTBUM JIJIs1 OKPY KAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH HW  OOIIECTBEHHOM  MPAKTUKH, T[MOHWMaHUE
MaTEMaTUYeCKOW HayKd Kak cdepbl 4YeIOBEUYECKOW ESITeIbHOCTH, HTAaroB €€
Pa3BUTUS M 3HAYUMOCTH ISl PAa3BUTHSL LMUBUJIM3AIMHU, OBJIAJCHUE SI3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIISAITh MPOEKTHYID M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE y4eOHbIe 1eiiCTBUA

ba3oBble Jiornueckue aeicTBuA:

BBIBJIITE M XapAaKTEPU30BaTh CYIIECTBEHHBIE INPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHATHUH, OTHOIIEHUH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TIOHATHI, yCTaHAaBIMBATh CYIIECTBEHHBIN NMPU3HAK KJIACCU(pUKALINH,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU MTPOBOIMMOTO aHAJIN3a;



BOCIIpUHUMATh,  (opMymupoBaTh U  TPEeOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISBJISITh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHBOPEUHS
B (akrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHUHN, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSTENIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHHIM
(mpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, PUBOIUTEH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHUS U BHIBOIBI;

BbIOMpaTh cmoco0 pemieHus ydeOHOM 3amayu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HaWOoJiee TMOAXOASAIHA ¢ yIETOM
CaMOCTOATENLHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCHPYIOLIME  MPOTUBOpEUYHE,  MHpoOsIEMY,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO ITO3ULIAI0, MHECHHE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIIEIOBAHHE
110 YCTAaHOBJICHHIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 0ObEKTa, SBJICHMUS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy O0bEKTaMHU, SBJICHUSMHU, MPOIECCAMU;

CaMOCTOATENEHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBENEHHOTO  HAOMIOJIEHUS, HUCCIIEIOBAHUS, OILEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKe BbIABUTATh
MIPETOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBHSIX.

Pabora c nundopmanueii:

BBISIBIIATH JeUIIMTH UHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, TMPEICTABIATh €€ B pa3IUyHBIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OIICHUBATH HaJIEKHOCTh uH(popmauu o CaMOCTOSATENIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJbHbIE Y4eOHbIE 1eHCTBUS
Oo0wmenne:
BOCIPUHUMATh U (POPMYITHPOBATH CY’KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SCHO, TOYHO, T'PaMOTHO BBIp@XaTh CBOK TOYKY 3pEHHUS B
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YCTHBIX M MHACBbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUSA MO XOAY PEIICHUs 3aJauH,
KOMMEHTUPOBATH NIOJIYYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAE€MOIl TEMBI,
npoOJemMbl, pellaeMol 3a7add, BBICKA3bIBATh WJIEH, HAIICJICHHbIE Ha TIOHMCK
pPELIEHHUSI, COMOCTABISTh CBOU CYXIEHUA C CYXICHUSIMHU APYTUX YYACTHUKOB
nuanora, oOHapy>KMBaTh PAa3jIM4Me M CXOICTBO TMO3WIMNA, B KOPPEKTHOU (opme
dbopMynupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

MPEACTABIATh PE3YIBTAThl PEUICHUS 33/1a4d, SKCIIEPUMEHTA, UCCIEIOBAHUS,
MPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS C YYETOM 3ajiad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe 1CHCTBHS

Camoopranusanus:

COCTABJISTH ILJIAH, AJITOPUTM PEIICHUS 3a/1a4d, BBIOUPATh CIIOCOO pelIeHUs C
Y4E€TOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BapUAHTHI PELICHUN ¢ Y4ETOM HOBOW MH(pOpMaLUu.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJIAJETh  HABBIKAMHM  IO3HABATEJIbHON  peQJeKCHUH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
croco0aMu CaMONPOBEPKH, CAMOKOHTPOJS Mpolecca M pe3yibTaTa peleHus
MaTeMaTU4YeCKOH 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUM 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JAaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LIETU U YCIOBUSAM, OOBACHATH IPUUUHBI
JOCTUKEHUSI WJIM HEAOCTUKEHUSI Pe3ysIbTaTOB AESITebHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHasI 1eITEILHOCTD:

NOHUMAaTh M HCIOJb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl TpU peumeHuH Yy4eOHBIX 3a4ady, MNpPUHUMATh LEJdb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenensTh
BUJIbI PabOT, JIOrOBApUBATHCS, OOCYX AaThb MpPOLECC W pe3yJabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHHOBBIX (opMax paboThl (00CykaeHUsl, OOMEH MHEHHUH,
«MO3TOBbIE IUTYpMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMHU KOMAaH[bl, OLICHHBATh
KaueCTBO CBOEro BKJaJa B OOIIMNA MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
YY4aCTHUKaMHU B3aUMOJICUCTBUSI.
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INPEAMETHBIE PE3YJIBTATBI

K konmy ob6yuenuss B 10 kJjacce 0OydYarOIIMICA TOJYYUT CIIECAYIOIIHNE
MPEIMETHBIE PE3yJbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa U Hayajga MaTeMaTHYECKOTO aHAIN3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIlMOHAIIBHOE YHCIIO, OECKOHEYHas
nepuoguyeckass JIpoOb, TMPOLEHTHI, HWPPALMOHATBLHOE YHCIO, MHOXECTBA
palMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

MPUMEHSITh JIpOOM W TPOLIEHTHI ISl PEUIeHUS MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH NPUOIKEHHBIC BBIUYMCIICHUS, ITPaBUiIa OKPYTJICHUS, IPUKUIIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHUI;

CBOOOJIHO ONEpPUPOBATh TOHSATUEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOJIXOASIIYIO (POpMY 3amucH JEHCTBUTENBHBIX YUCEN JJIS PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apUPMETHUECKUN KOpPEHb HATypaIbHOU
CTEIICHU;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM: CTEIICHb C PAIIMOHAIBHBIM MTOKA3aTEIEM;

CBOOOJIHO OIEPUPOBATh MMOHATUSMU: JiorapudM 4YHCIa, JECATHUYHBIC U
HaTypaJbHBIC JIOTApUDMBIL;

CBOOOJTHO OTIEPUPOBATH MOHSTUSIMHU: CHUHYC, KOCUHYC, TAHT€HC, KOTAaHTECHC
YHCIJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSIMH: aPKCHUHYC, aPKKOCMHYC U ApPKTAHI€HC YHCJIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHITHSIMHU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUJIbHBIE HEPABCHCTBA,;

MPUMEHSTh pa3IMUHbIE METOIbl PEIICHUS paIMOHAIBHBIX U JAPOOHO-
pallMOHANIbHBIX YpPaBHEHWI, MPUMEHSITh METOJ HWHTEPBAJIIOB IS PEHICHUs
HEPABEHCTB;

CBOOO/IHO OINEPUPOBATh MOHSITUSMU: MHOTOWIEH OT OJHON MEepPEeMEHHOM,
MHOTOYJIEH C UeNbIMA KO3(pUIIMEeHTaMU, KOPHU MHOTOWICHA, TMPUMEHSTh
JIEJICHUE MHOTOYJICHAa HA MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
ISl pelieHus 3a/1ay;

CBOOOJTHO ONEPHUPOBATH TOHIATHSAMHU: CHCTEMa JIMHEHHBIX ypaBHEHHM,
MaTpUIla, ONPEAECIUTENIb MaTpUlbl 2 X 2 W €ro TEOMETPUYECKHUUN CMBICI,
MCIMOJIb30BaTh CBOMCTBA OMpeAeauTeNss 2 X 2 1Jis BBIYMCICHHS €ro 3Ha4yeHus,
NPUMEHSTh ONPEACIIUTENIN [IJIi PEUICHUS CHCTEMbl JIMHEHHBIX YpPaBHEHUH,
MOJIEJIMPOBATh PEAJIbHBIE CUTYAllUH C OMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHEHUN,

12



UCCIIEIOBaTh TMOCTPOCHHBIE MOJENTU C TOMOUIBI0 MaTpUIl M ONpEAeNIUTENeH,
WHTEPIPETUPOBATH TIOJYUYCHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKCHUMU;

BBITIOJIHATH MPE0OPa30BaHUs YHCIIOBBIX BBIPAXKEHUH, COJIEPIKAIINX CTEIICHH C
parroHaIbHBIM TTOKa3aTeNIeM;

UCIIOJIb30BATh CBOICTBa norapumMoB IS npeodpazoBaHus
Jorapu(MUYECKUX BBIPAKECHHUI;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: HUPpPAIMOHAIIbHBIC, MOKa3aTeJbHbIE U
JorapuMuUecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIbHBIX
MEPEXO0/I0B WM OCYILECTBIISIS MPOBEPKY KOPHEI;

IPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKrUe (GOpMYIIbI TSl TPeoOpa30BaHUs
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

CBOOOJTHO OMEPUPOBATH IMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
NPUMEHATh  HeoOXoammble  (HOPMYJIBI  JIJII  PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPHUCCKUX YPaBHECHUMH;

MOJICIUPOBATh peajbHbIE CUTyallMd Ha S3bIKE alureOpbl, COCTaBIAThH
BBIDOKEHUS, ypPAaBHEHMS, HEPaBEHCTBA IO YCIOBUIO 3a/laud, MCCIIEI0BaATh
NOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM amapara ajireophl.

DOyHkuuu U rpapuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIMH,
B3aUMHO OOpaTHble (QYHKIUH, KoMmMo3uius GyHKIUM, Tpaduk GyHKIUHU,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITHI;

CBOOOIHO OIEPHPOBATh MOHATUSAMHU: 00JACTh OMPEACICHUS W MHOKECTBO
3HauYeHUN (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OMEpUpPOBaTh TMOHATHUSAMH: YETHBIE W HEYETHBIE (DYHKITUH,
nepuonyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKITUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee W HauUMEHbIee 3HaYeHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOIHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HATypaldbHBIM U
HeJIbIM TIOKa3zareneM, rpapuk CTENeHHOW (YHKIMH C HATypPaJIbHBIM M IEIBIM
nokasaresieM, rpaduk KOpHsS N-OW CTENeHW Kak (yHKIMH OOpaTHOM CTENEeHH C
HATypaJbHBIM MOKa3aTeJIeM;

ONEpPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JTMHEWHas
(bYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U TIOCTPOCHUE UX TPapUKOB;

CBOOOJTHO OMEPUPOBATH TMOHATUSMU: TOKa3aTelIbHAass U JorapupMudecKas
GyHKIIUMA, UX CBOWCTBA U TpaduKH, HUCIOJIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHHUI;

CBOOOJHO OMEpUPOBATh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTH,
oTpe/ieNieHNe TPUTOHOMETPHUUECKUX (PYHKITHI YHUCIOBOTO apTyMEHTa;
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UCIIONB30BaTh rpaduku (GyHKUUN JUId  HCCIEAOBAaHUSA TMPOIECCOB U
3aBHCHUMOCTEH NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEAMETOB U peanbHOMN
’KU3HU, BbIpaXXaTh (POPMyJIaMU 3aBUCUMOCTH MEX/y BETUUMHAMU;

Hauaja mareMaTH4eCKOr0 aHAJIM3A:

CBOOO/IHO ONEPUPOBATH MNOHATHUAMU: apuUPMeTHUECKas M TIeoMeTpUuecKas
nporpeccusi, 06CKOHEUHO yObIBarOIIasi reOMETpUYECKasi MPOrpeccrs, TMHEHHBIA U
HKCMOHEHIIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCIIOJIb30BaTh IPOIPECCUU JJIsl PEIICHUS pEAbHBIX 3aJad MPUKIATHOIO
XapakTepa,

CBOOOJIHO OIEPUPOBATH MOHATHIMU: MTOCIEI0BATEIBHOCTD, CIIOCOOBI 3a/1aHHUS
NOCJIEIOBATENBHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIEAOBATEIBHOCTH,
INOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYECKOrOo aHajiM3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJHO OINEpPUPOBATH MOHATUSAMH: HENPEpPbIBHbIE (YHKIUU, TOYKH
pa3peiBa rpaduka GyHKINU, aCUMIITOTHI Tpadrika GyHKINH;

cBOOO/IHO OIEpUpOBaTh MOHATUEM: (YHKIUS, HENpEpbIBHAs Ha OTpE3KE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 7151 peLIeHUs 3a/1a4;

CBOOOJIHO OIEpUpPOBaTh TMOHATUSIMU: T€pBas U BTOpas MPOU3BOIHBIE
(GyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIYHCIIATh [IPOU3BOAHBIE CYMMBbI, IPOU3BEACHUS, YACTHOTO MU KOMIIO3HIIMH
IBYX (YHKIUH, 3HaTh IPOU3BOJIHBIE AIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOIHON Jis
pelIeHus 3a1a4.

MHo:xecTBa H JIOTHKA:

CBOOOJHO  OMEpPUPOBATH  MOHATHSIMHU: MHOXXECTBO, ONEpali  Haj
MHO>KECTBaMU;

UCITOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIHN anmnapar JUisl ONMCAHUS PeaIbHbIX
MPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MTPEIMETOB;

CBOOOJHO ONEPUPOBATH MOHSATUSAMH: OIpPEACIICHHE, TEeOpeMa, ypaBHEHUE-
CJIEJICTBUE, CBOMCTBO MaTeMaTU4YECKOT0 00bEKTA, 10Ka3aTeIbCTBO, PABHOCUIIbHBIC
YPaBHEHUS U HEPABEHCTBA.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie  Ipakrueckue o0pa3oBaTejibHbIE
padoThI padoThI pecypesI
MHO0k€eCTBO JIeHCTBUTEIbHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
[eJIBIM TIOKa3aTesieM
3 ApudpmeTnueckuii KOpeHb N-0i CTENEHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 Tpuronomerpuyeckue BeIpaXXeHUS U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH M IPOTPECCUN 10
8 HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
/i Tema ypoka Beero Kontpoabnbie IIpakTnueckue o0paszoBaTebHbIe
padoThI padoTshI pecypesI
MHOX€eCTBO, OIepaluy HajJl MHOKECTBaAaMH 1 1
HUX CBOMCTBA
Huarpammsl Ditniepa-Benna 1
[IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
anmapara JJisl pelieHus 3a1a4
PanmonanbsHbie yncna. OOBIKHOBEHHBIC U
JECATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEUHBIE 1
MEPUOIUUECKHE TPOOH
PanmonansHbie yncna. OOBIKHOBEHHBIC U
JECATHYHBIE TPOOH, MPOLIEHTHI, 0ECKOHEUHBIE 1
NePUOANYECKHE TPOOH
[Ipumenenue npobeit 1 MPOLEHTOB JIst 1
penieHus MPUKIAIHBIX 33124
[Ipumenenne qpodeit u MPOIEHTOB ISt 1
penieHus MPUKIAIHBIX 33134
JleicTBuTENbHBIE YKCIa. PainonanbHbie U 1
UppaIMoHaIbHbIC YHCIIA
ApudmeTnueckue ornepanuu c 1
JIEHCTBUTEILHBIMU YUCIIAMH
10 Mopyinp JEHCTBUTEIBLHOTO YHCIIA U €ro 1
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CBOMCTBA

11

12

13

[TpuOnmkEHHBIE BBIYMCIICHUS, TIPAaBUIIa

OKpYIJICHUS, IPUKUJIKA U OLIEHKA pe3yJibTaTa

BBIYUCIICHUN

OCHOBHBIE METO/IbI PELICHUS LENbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIE METOIbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCHICHUA LCIIbIX U
IpOoOHO-pallMOHATIBFHBIX YPABHEHUH U
HEPaBCHCTB

15

16

17

MHOrouseHsl OT OJTHON IEPEMEHHOM.
Jlenenne MHOTOUYJIEHa HA MHOTOYJIEH C
ocratkoM. Teopema besy

MHorousieHsl ¢ LeIbIMU KO3 QUITHEHTaMH.
Teopema Buera

Pemenne cucreM TMHENHBIX YpaBHEHUI

18

19

20

Pemenne cucreM TMHENHBIX YpaBHEHUI

Marpuiia cucTeMsl JINHEWHBIX YPaBHEHUM.
Onpenenurens MaTpULbl 2X2, €ro
TEOMETPUUYECKUN CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Ornpenennurens MaTpuLbl 2X2, €ro
TEOMETPUUYECKUN CMBICT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

[TpuMeHeHue onpeaenuTeNs Uil pelieHus
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CHUCTEMBI JINHEWHBIX YPAaBHEHUI

22

23

Pelienue npukiIaiHbIX 3a/1a4 ¢ MOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
Pelienue npukiIaiHbIX 3a/1a4 ¢ MOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHU

24

KonTtponbnas padora: "Pannonanbuble
ypaBHEHHU U HepaBeHCTBA. CUCTEMBI
JMHENUHBIX ypaBHEHUN"

25

26

27

OyHKIMS, CIIOCOObI 3a1aHus (PYHKITIH.
Bsanmuo obparnbie pynkiun. Kommosumms
byHKIII

I'paduk QyHkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUH

OO6nacth ornpeesieHus] 1 MHOYKECTBO
3HayeHud pynkuuu. Hynu ¢pynkuuu.
[TpomexyTKM 3HaK MOCTOSIHCTBA

28

UYErHble 1 HEUETHBIE PYHKITUH.
[lepnoanueckue Gpynkunu. [Tpomexyrku
MOHOTOHHOCTH (pYHKIIMH

29

30

31

MakcuMyMbl 1 MUHUMYMBI (PYHKIIHH.
Haubonbiee 1 HauMeHblee 3HaUeHNE
(GYHKIIMHY HAa IPOMEXKYTKE

JluneliHasi, KBaJpaTU4Has U JpOOHO-
AvHeNHas QyHKIH

DeMEeHTapHOEe UCCIIeI0BAaHUE U TOCTPOCHHE
rpaduKoB 3TUX QYHKIUN

32

DJeMeHTapHOe UCCIIEIOBAaHKE U TIOCTPOCHUE
rpauKoB ATUX QYHKIIUNA
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CrerneHs c LETBIM TT0Ka3aTeaeM. buaom

33 HeroTona

34 Crenens ¢ 11enbIM 10Ka3zarenaeM. bunom
Herorona

35 CrenenHast GyHKIUS C HATypaIbHBIM U
1eJbIM Moka3aTenieM. E€ cBoiicTBa u rpaduk

36 KonTtponpsHas pabdora: "CrenenHast pyHKIIHS.
E€ cpoiicTBa u rpadux"

37 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

38 ApudmeTndecknii KOpeHb HaTypaJbHOM
CTEIEHU U €ro CBOKCTBA

39 [Ipeo6pa3oBaHus YUCIOBBIX BbIPAXKEHUH,
CoJIepKaliX CTENEHU U KOPHU

40 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHUH,
CoJIepKaliX CTENEHU U KOPHU

41 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
COJIEpKalINX CTENEHU U KOPHU
Wppaunonanbubie ypaBHeHUs. OCHOBHbIE

42 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
yYpaBHEHUN
UppanmonansHble ypaBHeHUs. OCHOBHbBIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Wppannonansubie ypaBHeHNs. OCHOBHbBIE

44 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX

ypaBHEHUH
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PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

45 UpPpaAlMOHATILHBIX YPABHEHHM

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UPPALMOHATILHBIX YPABHEHUM

47 PaBHOCHIIbHBIE TTEPEXO/BI B PELICHUH
UppaALMOHATILHBIX YPAaBHEHHIM

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUU
UPPALMOHATIBHBIX YPaBHEHHIMA
CaoticTBa U rpaduK KOpHSI N-Ol CTETICHH KaK

49 (GYHKIIM 00paTHOW CTENICHH C HATypPaIbHBIM
[O0Ka3aTeieM
CaoticTBa u rpaduK KOpHsI N-Oi CTENEHH KaK

50 GbyHKIIMM 00paTHOM CTENEHH ¢ HaTypalbHBIM
MoKa3arenem
Konrponbnas pabora: "CoiicTBa u rpaduk

51 KOpHsI N-ol creneHy. MppannonanbHele
ypaBHeHHUA"

59 CreneHb ¢ palluOHAIBHBIM [TOKA3aTeNeM U e€
CBOMCTBA

53 CTeneHb C pallMOHAIBHBIM MTOKA3aTeNIeM U €€
CBOMCTBa

54 CreneHs ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBA

55 [ToxazarenbHast pyHKIINA, €€ CBONWCTBA U
rpaduk

56 Hcnonp3oBanue rpaduka QyHKIUM 115

pellIeHNs] YpaBHEHUI
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Hcnonp3oBanue rpaduka QyHKIHH 115

57 - 1
pelLeHNs ypaBHEHUH

58 [loka3arenbHble ypaBHEeHUs. OCHOBHbIE 1
METO/IbI pEIICHUS TOKA3aTEbHBIX YpaBHEHHHA

59 [Toka3zarenbHble ypaBHeHMs. OCHOBHBIE 1
METO/IbI peIIEHUs T0KA3aTeNIbHBIX YpaBHEHHH

60 [lokasarenbHble ypaBHEeHUs. OCHOBHbBIE 1
METO/IbI pEeIlIeHUs T0KA3aTeNIbHBIX YpaBHEHHH

61 KonTtponpHas padora: "I[lokazarensHas 1

kmus. [lokasarensHele ypaBHeHUA"
yH y

62 Jlorapudwm yucna. CpoiicTa norapudpma 1

63 Jlorapudm umncna. CoicTBa jJorapudpma 1

64 Jlorapudwm yucna. CoiicTa norapudpma 1

65 ECSITHYHBIE M HATYpaJbHBIE JIOTapU (MBI 1

y

66 JlecaTuuHbIe U HaTypalibHbIE JTOTapU(PMBbI 1

67 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIIX 1
J0rapupmbl

68 [IpeobpazoBanne BEIpaKEHHIA, COACPIKAIIIX 1
aorapudmsl

69 [IpeoOpazoBanue BEIpaKEHUA, COACPIKALIMX 1
JorapupMbl

70 Jlorapudmuueckas pyHKUUA, €€ CBOWCTBA U 1
rpadux

71 Jlorapudmuueckas pyHKUUA, €€ CBOWCTBA U 1
rpadux

79 Hcnonp3oBanue rpaduka QyHKIMM 115 1

peluieHus: ypaBHEHU I
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Hcnonp3oBanue rpaduka QyHKIHH 115

3 pelIeHusl ypaBHEHUM
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METOBI pEIIeHUs JTorapu(HPMUIECKUX
ypaBHEHU I
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC

75 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUN

77 PaBHOCUIIbHBIE TIEPEXO/IbI B PELLICHUT
Jorapu(pMHUUECKUX ypaBHEHHMA

78 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
norapu(MUUECKUX YpaBHEHUN

79 Konrtponbnas pabora: "Jlorapudpmuueckas
dbyukmus. Jlorapupmudeckre ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT'€HC U KOTAaHI€HC
YHCIIOBOTO apryMeHTa

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

82 ApKCHHYC, apKKOCUHYC U apKTAHI'€HC
YHICJIOBOI'O apryMEHTa

83 ApKCUHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

84 ompeieJICHuEe TPUTOHOMETPUUECKUX (DYHKITHI

YHCIIOBOTO apryMeHTa
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Tpuronomerpuyeckas OKpyKHOCTb,

85 ompeieJIeHuEe TPUTOHOMETPUUYECKHUX (DYHKITHI 1
YHCIIOBOTO apryMEHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

89 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

91 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

92 [IpeoOpazoBaHme TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

93 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIpOKEHU I

94 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

95 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

96 Pemnienne TpUroHOMETPUYECKUX YPAaBHEHHNA 1

97 Pemenune TpuroHoMeTpuUECKUX ypaBHEHU I 1

98 Pemenne TpUrOHOMETPUYECKUX YPaBHEHHIA 1

99 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUN 1

100 Pemenne TpUrOHOMETPUYECKUX YPaBHEHHIA 1
KonTtponbhas padora: "Tpuronomerpuueckue

101 BBIPAXEHUS U TPUTOHOMETPUUECKHE 1
ypaBHeHHUA"

102 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS 1

rnocienoBareiibHoCcTel. MeTon
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MaTeMaTUYECKON MHAYKLINU

MOHOTOHHEIE U OTpaHNU4YCHHBIC

103 MoCIIeI0BaTENbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoHeuHo yObIBaroIias reoMeTprUUEcKas
nporpeccust

107 CyMMa OeckOHEYHO yObIBaroIen
TFEOMETPUUYECKOH IPOTPECCUU

108 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

109 JIMHENHBIN U YKCIIOHEHIIMAJIBHBIA POCT.
Yucno e. Dopmyna CI0KHBIX IPOLEHTOB

110 Hcnonp3oBanue mporpeccuu A pereHus
pEaNIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

111 KonTponsnas pabora: "[locnenoBarensHoctu
U nporpeccun”

112 HenpepbiBHBIE QYHKIIMU U UX CBOICTBa

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKINMA

114 CaoiicTBa (h)yHKIIMH HENPEPHIBHBIX HA
OTpe3Ke

115 CpoiicTBa ()yHKIMHA HENPEPHIBHBIX HA
OTpe3Ke

116 MeToa UHTEpBAJIOB TSI pEIICHUSI HEPAaBEHCTB

117 Meroza UHTEPBAJIOB JUIsl PELICHUSI HEPABEHCTB

24



118

MGTO[[ HUHTCPBAJIOB IJIA PpCHICHUA HCPABCHCTB

[IprumeHeHue CBOMCTB HEMPEPHIBHBIX

119
GYHKIUH 1S pereHust 3a1a4

120 [IpruMeHeHue CBOMCTB HEMPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

121 [lepBas u BTOpast npou3BOIHbIEC GYHKIIUU

122 OnpeneneHue, reoMEeTPUIECKUNA CMBICIT
MIPOU3BOIHOM

123 Onpenenenne, GU3NIECKUN CMBICIT
MIPOU3BOIHOM

124 VYpaBHeHME KacaTeabHOU K rpapuky
byHKITUN

195 YpaBHeHUe KacaTelbHOU K TpapuKy
byHKIIIN

126 [Tpou3BoHbIE AIIEMEHTAPHBIX (DYHKIHNA

127 [Tpon3BoiHBIE 3NIEMEHTAPHBIX PYHKLUI

128 [Tpou3BoiHAs CyMMBI, TPOU3BEICHHUS,
YaCTHOTO U KOMITO3UIIMM (DYHKIIMH

129 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3UIINH ()yHKITHIA

130 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

131 KonTponbnas pabota: "[IponsBognas”

132 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHuil: "YpaBHEHH"

133 [ToBTOpenue, o6o0IIeHNE, CHCTEMAaTHU3AIUS

3HaHui: "OyHkun"
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134

Wroroas KoHTpOJbHAS paboTa

135 HroroBast koHTpoIbHAs paboTa
136 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3AIUS 1
3HaAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTemaruka. Anrebpa v Hadajia MaTeMaTU4eckoro aHanusa, 10 kimacc/
Mep3snsak A.I'., Homuposckuii [I.A., [Tonaxos B.M.; nox penakuuei
[Tomonbckoro B.E., O61ecTBO ¢ orpaHiYeHHON OTBETCTBEHHOCTHIO
N3narensckuii ieaTp « BEHTAHA-T'PA®y»; AkiinonepHoe o0IIecTBO

«3narenbctBO «lIpocBenieHne»

METOAUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA
Mepsnsik, [TonsikoB. Anredpa u Hauajga MmaTemMaTH4YecKoro aHanusa. 10 kiacc.

VYriyOnieHHbll ypoBeHb. MeToinueckoe nocooue

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

* http://window.edu.ru/ DnekrponHas OnOINOTEKa YYCOHUKOB U
METOJIMYECKUX MAaTEPUAIIOB

« http://www.math.ru Marepuainsl o MmaTeMaTuke B EQUHON KOJIEKIIMK
M (poBBIX 00pa30BATEIBHBIX PECYPCOB

* http://www.bymath.ne t I'azera «Maremaruka» M3naTenbckoro goma
«ITepBoe ceHTaOps»

* http://www.uztest.ru 3agauu o reoMmeTpun: HHPOPMAIIMOHHO-TIOUCKOBASI
cucTema
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