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MNOACHUTEJIBHAS 3ATIINCKA

Y4eOnbiii Kypc «AnreOpa W Hadaja MAaTEMaTHYECKOTO aHAIM3a» SBIISCTCS
OJTHAM M3 HauOoJiee 3HAUUMBIX B IpOrpaMMe CpeIHero oOIiiero oOpa3oBaHWUS,
IOCKOJIbKY, C OAHOM CTOPOHBI, OH 00ECIeYMBAET MHCTPYMEHTAIbHYIO 0a3y s
U3yUYEHUSl BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C JAPYroi CTOPOHBI, (popmMupyeT
JOTHYECKOe U a0CTPAaKTHOE MBIIUICHHE OOyYaloUIMXCsl Ha YpPOBHE, HE0OXOIUMOM
JUISL OCBOCHMSI MH()OPMATHKH, 00IIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B pamkax JaHHOro ydeGHOro Kypca oOydaroliuecs OBJaJI€BaoT
YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HAayKH, KoTopas (GOpMyJIHpyeT CBOHU
JOCTHKEHUS] B MaTeMaThu4eckon popme.

Y4eOHblii Kypc anreOpbl U Hauajdl MaTeMaTHYEeCKOTO aHalIM3a 3aKJabIBaeT
OCHOBY Ui YCIIEUIHOTO OBNAJACHHUA 3aKOHaMH (PU3MKH, XUMUH, OHOJOTHH,
NOHMMAaHUSl OCHOBHBIX TE€HACHIIUNA Pa3BUTHS SKOHOMHUKU U OOIIECTBEHHOM XKHU3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LU(GPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIONb30BaThb WX MJIs AajibHEWIIero oOpa3oBaHUA U B
MOBCEAHEBHOM >XM3HU. B TO ke BpeMs OBJaJeHUE aOCTPAKTHBIMH M JIOTHUECKHU
CTPOTMMHU KOHCTPYKLUHSIMH aireOpbl M MaTeMaTHYECKOro aHajiu3a pa3BUBAET
YMEHHE HaxOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTUHHOCTH, JIOKa3bIBaTb
YTBEPKJIECHHS C MOMOIIBI0 MHAYKIIMU U PacCyKIaTh JEIyKTUBHO, MCIIOJIb30BaTh
0000IlIeHHEe W KOHKPETH3aluI0, a0CTparupoBaHUE W aHAJIOTHI0, (opMUpPyET
KpEaTUBHOE U KPUTUUECKOE MBILICHHE.

B xonme usydenust yueGHOro kypca «Anredpa M Hadaja MaTeMaTU4yecKOro
aHaJIn3a» 00ydaroluecs MOJYy4YaroT HOBBIM ONBIT pEIICHUs NPUKIAAHBIX 3ajad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MATEMaTHYECKUX MOJEJEH pealIbHbIX CUTyaluM,
UHTEPHPETALMA  TOJYYEHHBIX  pELIEHWH, 3HAKOMSITCS C  [pUMEpaMu
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEW B TMpUPOAE, HAyKE M HCKYCCTBE, C
BBLAAIOLIIMMUCS MaTEMaTHUYECKUMHU OTKPBITUSMH U UX aBTOPaMH.

VY4eOHbIi Kypc 007anaeT 3HAYUTEIbHBIM BOCIUTATENIBHBIM MOTEHIHAJIOM,
KOTOpBI peanu3yercss Kak uyepe3 y4eOHbId MaTepual, CHoCOOCTBYIOLIUI
(GOpMHUPOBaHUIO HAYYHOIO MHUPOBO33PEHMS, TaK M uepe3 crneuuduky ydeOHOM
NEeATEIbHOCTH, TpeOyroleld MpPOJODKUTENbHOW  KOHIIEHTPALMM  BHUMAaHUS,
CaMOCTOATENIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTM 34  IIOJYYEHHBIN
pe3yabTar.

B ocHoBe Meronmuku oOydyeHHs ainreOpe M HadajaM MaTeMaTU4yecKOro
aHaIu3a JEKUT AeATEIbHOCTHBIA MPUHIUI O0YUYEHUS.

B crpykrype yuebHOro kypca «Anrebpa M Hayajga MaTeMaTHYeCKOrO
aHaJIM3a» BBIJCIICHBI CIEAYIOIIHNE COAEP/KATEIbHO-METOINYECKUE TUHUM: «YHucna
U BbIuKclieHus», «Oynknun u rpadukm», « YpaBHEHHUS U HEpaBeHCTBa», «Hauama
MaTeMaTM4ecKoro aHanu3a», «MHoxecTBa U JiorMka». Bce 0OCHOBHbIE
COJEPKATEIBHO-METOIMYECKUE JIMHUM M3y4YaloTCsl Ha TMPOTSHKEHUU JBYX JIET



oOy4YeHHUs Ha YPOBHE CPEIHETO O0IeT0 00pa3oBaHusl, ECTECTBEHHO JOMOIHSIS APYT
JIpyra M TOCTENEHHO HACHINAACh HOBBIMH TeMaMH M paszneiamu. JlaHHbIN
y4eOHBIA KypC SBJSIETCSl HWHTETPATUBHBIM, TOCKOJIBKY 0OBbenuHseT B cebe
COZIep’)KaHUE HECKOJIBKUX MaTeMaTH4eCcKHX AWCLUUIUIMH, TaKUX Kak anredpa,
TPUTOHOMETPUS, MaTeMaTUYEeCKH aHaiMu3, TEOPUs MHOXKECTB, MaTeMaTH4ecKas
jgoruka u apyrue. Ilo mepe Toro kak oOydaromuecs OBIAAEBAIOT BCE Oolee
MIMPOKUM MaTeMaTHUYECKHUM allllapaTtoM, y HUX MOCIEN0BaTeNbHO (popMupyeTcs U
COBEPIICHCTBYETCS YMEHHME CTPOUTh MAaTeMaTHYECKyl0 MOJEeib pPealbHON
CUTYyalluu, IPUMEHATh 3HAHUS, MOJyYeHHbIE MPH M3YYeHUU Yy4eOHOTro Kypca, s
peIIeHUs] CaMOCTOSATENFHO C(HOPMYIMPOBAaHHON MaTeMaTU4ecKoi 3a/1auu, a 3arem
WHTEPIIPETUPOBATH CBOM OTBET.

ConeprkatenbHO-MeTOIMYeCKasi JTUHUS «Yuciaa U BBIYMCICHUS) 3aBEpIIacT
¢opMHpOBaHUE HABBIKOB HCIIOJIB30BAHUS JIEHCTBUTEIBHBIX YHCEN, KOTOpOe OBLIO
HAyaTo Ha ypOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpenHero ooiero
oOpa3zoBaHusi oco0oe BHUMaHuE yuenserca  (OPMHUPOBAHUIO  HABBIKOB
parroHaIbHBIX BBIYUCICHUH, BKIIOYAIOMINX B Ce0sl MCMOIB30BAaHUE Pa3IMUHBIX
dbopM 3amMcu YuCa, YMEHHE JAeNarb NPUKUIKY, BBINOIHATH NPUOIMKEHHBIC
BBIUMCJICHUSI, OLICHUBATh YHUCIIOBBIE BBIPAKEHUS, pabOTaTh C MaTeMaTWYeCKUMU
KOHCTaHTaMHU. 3HAKOMble OOydYalolUMCSi MHOXECTBA HaTypaJIbHBIX, IEJBIX,
palMoHaJIbHBIX W JEHCTBUTEIBHBIX  YWCET  JOMOJHSAIOTCA  MHOXECTBOM
KOMIUICKCHBIX ~4YHCEI. B KaXIoM W3 OSTUX MHOXECTB paccMaTpUBaIOTCs
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJauyd W OIepaluu: JACJICHUE Halelo,
ONEPUPOBAHME OCTaTKaMM Ha MHOXXECTBE LENbIX YHCEN, 0COOble CBOMCTBa
paloHaIbHBIX M MUPPALMOHAIBHBIX YMCEl, apu(pMETHUECKUE ONEpaliu, a TaKkkKe
U3BJICUCHUE KOPHSI HATypaJbHON CTEMEHW Ha MHOXKECTBE KOMIUICKCHBIX YHCEI.
braromapst mocnenoBaTeNbHOMY PACHIMPEHUI0 Kpyra HUCHOJIb3yeMbIX YHCEN U
3HAaKOMCTBY C BO3MOXHOCTAMHU UX NMPUMEHEHHUS AJI PELICHUS Pa3IUYHbIX 3a]a4y
dopMupyeTcsi NpeACTaBI€HUE O €IUHCTBE MAaTeMaTHUKU KaK HayKud U €€ poJiH B
MOCTPOSHUHM MOJENEH pearbHOr0 MHpa, IMUPOKO HCIONB3YIOTCS 00001IeHne u
KOHKpPETH3aIIHA.

Jluaust «YpaBHEHHS M HEPAaBEHCTBA» peamu3yeTcs Ha MPOTSIKEHHH BCETO
oOy4yeHHs Ha YPOBHE CpelHero oOmero o0pa3oBaHUs, MOCKOIbKY B KaXJIOM
pa3nene IlporpamMMmbl NpenyCMOTPEHO pEIIEHUE COOTBETCTBYIOLIMX 3ajad. B
pesynbratre 0Oydaroliecss OBJIaJeBalOT Pa3IUYHBIMH  METOJAMHU  PEIICHUs
palMoOHaNbHBIX, HUPPAIMOHAIBHBIX, TOKAa3aTeNbHBIX, JorapupMuueckux u
TPUTOHOMETPUYECKUX ypaBHEHUN, HEPABEHCTB M CHUCTEM, a TakXke 3ajad,
cogepxamux mnapamerpol. IlomyueHHbIE yMEHHUS MIMPOKO HCHOJIB3YIOTCS MpPH
UCCIIEIOBaHNN (YHKIMHA C MOMOILBIO MPOU3BOAHOM, MPU PEIICHUH MPUKIIaIHBIX
3a]ad ¥ 3a7a4 Ha HaXOXJICHWE HAauOOJBIINX ¥ HAMMEHBIINX 3HAYCHUH (QPYyHKIIUU.
JlanHasi comeprkarenbHasi TUHUS BKITIOYAeT B ceds Takke (popMUpoBaHHE YMEHHIA
BBIMOJHATh  pacu€Tel MO  (opMmynaM, NpeoOpa3oBaHUS  PaLMOHAJIBHBIX,



UPPAMOHATFHBIX W TPUTOHOMETPUUYECKUX BBIPAXKCHHUH, a TAaKXKE BBIPAKEHUH,
COZIEPIKAIUX CTEeTMeHH | JorapudMbl. bmaromaps W3ydeHHIO anreOpandecKoro
MaTepuaiia TPOUCXOAWT  JajdbHEHIee  pa3BUTHE  AJITOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIUICHUS O0y4Yaromuxcs, GOpMUPYIOTCS HABBIKUA JETYKTUBHBIX
paccyxiaeHui, paboTbl C  CHUMBOJBHBIMH  (OopMaMu,  MPEJCTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PABEHCTB M HEPABEHCTB. AusreOpa
npennaraet 3(QQPEeKTUBHBIE WHCTPYMEHTHI JUIA PEIICHUS TPAKTHYCCKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HAIVISAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
S3bIKa HAYKHU.

ConepxarenbHo-MeToqUYecKass JIMHUS «DYHKIIUU U TpadUKU» TECHO
MEPeTUIeTaeTCsl ¢ JPYTUMU JIMHUSAMH yYeOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 33aET MOCIEI0BATEIbHOCTh U3YUEHNsl Marepuana. 3ydenue creneHHoun,
MOKa3aTeIbHOM, IOTapu(MHUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIUI, UX CBOWCTB
U rpaduKoB, UCHOIb30BaHUE (DYHKIMN A1 pPEIICHHs 3a7ad U3 JAPYTUX YUEOHBIX
MIPEIMETOB U PEaTbHOU KU3HHM TECHO CBSI3aHO KaK ¢ MaTeMaTHYCCKUM aHAIIN30M,
TaK M C pEIICHUEM YypaBHCHHH W HEpaBeHCTB. [Ipm 3ToM OobIIOe BHUMAaHUE
yaemsieTcs: GOpMHUPOBAHUIO YMEHHUS BBIpaKaTh (OPMYyJIAMHA 3aBUCHMOCTH MEXKTY
pa3IMYHBIMM BEJIIMYMHAMU, HUCCIEIOBaTh IOJTYYEHHBbIE (QYHKIMH, CTPOUTH HX
rpaduku. Marepuan 3Toi copepKaTeIbHON JTMHUM HAIleJIeH Ha Pa3BUTHE YMEHUI
U HaBBIKOB, IO3BOJITIONINX BBIPAKATh 3aBHCHUMOCTH MEXKIy BEIUYMHAMHU B
paznuuHoi (opme: aHaTUTUYECKOU, Tpaduueckoit u crmoBecHou. Ero umsyuenue
CIIOCOOCTBYET Pa3BUTHIO AJNTOPUTMHYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIIEHUIO 1 KOHKPETU3AINH, UCIIOIH30BAHUIO aHAJIOTUH.

ConepxarenbHas nuHusi «Hauana mareMaTH4ecKOro aHajau3a» MO3BOJISIET
CYIIECTBEHHO PACIIMPHUTh KPYT KaK MaTeMaTHYCCKHUX, TaK W MPHUKIATHBIX 3a1ad,
JOCTYITHBIX OOYYaronIuMcsl, TaK KaK y HUX TIOSBIISAECTCS BO3MOXXHOCTH CTPOHWTH
rpa@uKy  CIOXHBIX (QYHKIUN, ONpPENesTh HUX HauOONbIIME W HAUMEHBIINE
3HAYEHUS, BBIYHCIATH IUIOMAnAu Quryp u oOBbEMBI Tel, HAXOAUTh CKOPOCTH U
yCKOopeHus TporieccoB. JlaHHas comepkarenbHas JIMHHUS OTKPHIBACT HOBBIC
BO3MOXKHOCTH TIOCTPOCHHS MaTeMaTHUECKUX MOJEeH peaabHBIX CHTYaIuH,
MO3BOJSICT HAXOAWTh HAWIyYIllee pEIICHHEe B TMPUKIATHBIX, B TOM YHCIIE
COIMAJIbHO-DPKOHOMHUYECKHX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH MaT€MaTH4YeCKOTO
aHajM3a CIOCOOCTBYET PAa3BUTUIO aOCTPAKTHOTO, (HOPMAILHO-JIOTUYECKOTO U
KPEaTUBHOTO MBITIUICHUS, (OPMUPOBAHUIO YMEHUU pACIlO3HABATh IPOSBICHUS
3aKOHOB MaTE€MaTHKHA B HayKe, TEXHUKE M HCKyccTBe. OOydaromuecs y3HAIOT O
BBIJIAIONIUXCS Pe3yJIbTaTax, MOJTYyYEHHBIX B XOJ/I€ PA3BUTHSI MaTEMaTHUKU KaK HAYKH,
1 00 UX aBTOpaXx.

ConepxarenbHO-MeTOANYECKast JIMHUS «MHOXECTBA U JIOTHKA» BKIIIOYAET B
ceOsl DIIEMEHTHl TEOPUM MHOXECTB M MaTeMaTHYeCKON JIOTMKH. TeopeTHko-
MHO)KECTBCHHBIC MPECTABICHUS MMPOHU3BIBAIOT BECh KypC IIKOJILHON MaTEMaTHKH
U TIpemJiaraloT HamOoJiee yYHUBEPCAIbHBIA SI3bIK, OOBEAMHSIONIMNA BCE pPa3eiibl



MareMaTUKd U €€ MNPUIOKEHUH, OHMU CBSA3BIBAIOT pa3Hble MaTeMaTUYECKUe
JUCHMIUIMHBL W MX TPUIIOXKEHHs B eauHoe 1enoe. [loaTomy BaxHO Hdarh
BO3MOXKHOCTh OOy4YaroIIeMycCsi TOHHUMaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTeMaTUKU M KCIIOJIb30BaTh €ro JJI BBIPAXKEHUSI CBOUX MBICIEH.
JpyrumM Ba)KHBIM TMPU3HAKOM MAaTEeMaTHKW KaK HAyKd CIeAyeT MpU3HaTh
CBOMCTBEHHYI0 €U CTpPOrocTb OOOCHOBAaHHMM U CIIEJOBAaHUE OIPEACIEHHBIM
OpaBWJaM  IMOCTPOCHHUSA  JOKa3aTreldbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTeMaTHYeCKOM JIOTUKU CIIOCOOCTBYET Pa3BUTHUIO JIOTHYECKOTO MBIIIICHUS
00y4aroIuxcsi, MO3BOJISIET UM CTPOUTH CBOU PACCYKJICHUSI HA OCHOBE JIOTHYECKUX
npaBui, GOpMUPYET HABBIKA KPUTUYECKOTO MBIIUICHHUS.

B yueOHOM Kypce «Anrebpa W Hayala MaTEeMAaTUYECKOTO aHAJIHU3a)»
IPUCYTCTBYIOT OCHOBBI MAaTE€MaTUYECKOTO MOJEITUPOBAHUS, KOTOpHIC MPU3BAHBI
CrIoCOoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJCNIECH pealbHBIX
CUTyalllii, HCCIEJOBaHMUA STUX MOJIEJEH C NOMOIIbIO ammapara aiareopbl U
MaTeMaTHYeCKOTO aHaln3a, WHTEPIPETAallud TMOTYYCHHBIX pE3yJIbTaroB. Takue
3aJ]aHus BIUIETCHBI B KQXKbII U3 Pa3/iesoB MPOTrpaMMBbl, TOCKOJIBKY BECh MaTepuan
y4e0HOTO Kypca IIMPOKO HCHOIB3YeTCs ISl pelleHHs] MPUKIagHBIX 3amad. [lpu
pElIEHUH  peaJbHbIX  MPaKTUYECKUX  3aJad  oOydaroluecs  pa3BUBAIOT
HAOIIONATEeIbHOCTh, YMEHUE HaXOJUTh 3aKOHOMEPHOCTH, abCcTparupoBaThCes,
UCIOIb30BaTh  AHAJIOTHI0, 0000IIaTh UM  KOHKPETU3UPOBATH  MPOOJIEMY.
HestenbHOCT, TO  (DOPMHUPOBAHMIO HABBIKOB PEIICHHS] TMPUKIAAHBIX 3a/ad
OpraHU3yeTCs B IPOIeCCe U3YyUEHHs BCEX TEM YUeOHOro Kypca «Anredpa 1 Hauaja
MaTeMaTU4YECKOTrO aHaIN3ay.

Ha wusyuyenue yueGHOro kKkypca «Anredpa M Hadaja MaTreMaTUyecKoro
aHanu3a» otBoautcsa 272 yvaca: B 10 knacce — 136 vacos (4 yaca B Henento), B 11
Kkiacce — 136 JacoB (4 yaca B HE/ICIIO).

COAEPKAHUE OBYYEHUA
10 KITACC

YucJa 1 BbIYUCIEHUS

Panmonanpabie umcima. OOBIKHOBEHHBIC W JICCATHYHBIC APOOH, IPOICHTHI,
OeckoHeuHble Tiepuoauueckue ApoOu. Ilpumenenue apoOelt M MPOLEHTOB IS
pelIeHus IPUKIIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUN U PEAIbHOM KU3HU.

JleicTBUTENbHBIE 4YMCA. PanuoHalbHBIE W WPPAlMOHAJIBHBIC YHCIIA.
ApudmMernueckue  omepanud ¢ JEHCTBUTENBHBIMU  4YucCIaMu.  Momyib
JEeUCTBUTEIBLHOTO Yncia U ero cBoiicTBa. [IpubnmxkEHHbIe BRIUMCICHUS, TTpaBUiia
OKPYIJICHUSI, TPUKHUJIKA U OLIEHKA PE3yJIbTaTa BBIYMCICHUN.



Crenenb ¢ 1enbIM Moka3areneM. bunHom Herotona. Hcnonb3oBaHue
MOIXOSIIIeH (POPMBI 3aMMMCH ACHCTBUTEIBHBIX YUCET JUIsl PEIICHUS TTPAKTUICCKIX
3a/1a4 ¥ PEICTaBICHUS TAHHbIX.

Apudmerrueckuit KOpeHb HATYpaIbHOU CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM IIOKa3aTeJieM U €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIIBHBIM ITOKA3aTEIIEM.

Jlorapupm umcna. CpoiicTBa norapudma. JlecaTnyHble U HaTypajbHBIC
JoTapu(pMBbI.

CHHyC, KOCHHYC, TaHT'€HC, KOTAHTE€HC YHCIOBOTO apryMmMeHTa. ApPKCHHYC,
apKKOCHHYC U apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHNS U HEPABEHCTBA

ToxnecTBa W TOXKACCTBEHHBbIE TMpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCHIIbHBIE YpaBHEHUS W ypaBHEHHS-CIEACTBUA. HepaBeHCTBO,
pelIEeHNE HEPABEHCTRA.

OCHOBHBIE METO/BI PEIICHUS LIEJBIX U IPOOHO-PAIIMOHAIBHBIX YPABHEHHUMN U
HEpPAaBEHCTB. MHOTOUJIEHBI OT OJHOM TNiepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOUJIEH ¢ ocTarkoM. Teopema bezy. MHOrousieHs! ¢ LeabiMu Ko3ppuuueHTaMu.
Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKECHUH, COMEPKAIINX CTEIIEHU U KOPHHU.

HppanmonanbHbie ypaBHEHHS. OcHOBHBIE METO/IbI penieHus
UppalMoHaIbHbIX YPaBHCHUI.

[TokazarenbHble ypaBHEHUs. OCHOBHBIE METOAbI PEIICHUS IMOKA3aTEIbHBIX

YpPaBHEHUM.

[IpeoOpazoBaHue BIPAKEHUMN, COIEPIKAIINX JIOTaApUPMBI.

Jlorapudmuyeckue YpaBHEHHUH. OcHOBHBIC METOTBI perieHus
JorapuMUYECKIX YpaBHECHUH.

OcHOBHBIE TPUTOHOMETPUUYECKHUE bopMyIIBI. [TpeobpazoBanue

TPUTOHOMETPUUECKUX BBIPAXKEHUM. PellieHrne TPUroHOMETPUYECKUX YPABHEHHM.

Pemenne cucrem JIMHEWHBIX ypaBHEHHWHA. Marpuiua CHUCTEMBI JIMHEMHBIX
ypaBHeHu. OmnpenenuTens MaTpulbl 2X2, €ro TreOMETPUYECKUH CMBICT H
CBOMCTBA, BBIUYMCIICHUE €T0 3HAYCHHS, IPUMEHEHUE ONPENCIUTENS ISl PEIICHUS
CUCTEMbI JIMHEMHBIX YypaBHEHHU. PelleHue npukinagHelX 3a4ad C IMOMOILIBIO
CHUCTEMbl JIMHEMHBIX ypaBHeHUU. lccienoBanue MNOCTPOCHHOM MOAENU C
ITOMOIIIBIO MATPULL U ONIPEACIIUTEIIEH.

[TocTpoeHrne MareMaTM4eCKUX MOJIEJIEM pPEaIbHOM CHUTYyallMd C ITOMOIIBIO
YPAaBHEHUM W HEPABEHCTB. lIpMMeHEHHE ypaBHEHHI U HEPABEHCTB K PELICHUIO
MaTeMaTHUECKUX 3aJad WU 3aJlad W3 Pa3uvHbIX oOJlacTell HayKu W peaibHOMN
YKA3HH.

DyHKIUHN U TPaPUKH



Oynkuusa, cnocodbl 3amaHus (pyHkuuu. B3aumHO oOpatHBIE (QyHKIHU.
Kommnozunust  ¢ynkmuit. Ipapuk  dyHkimum. OneMeHTapHble TpeoOpa3oBaHUs
rpadukoB PyHKIUH.

OOnacTb ompenesneHnss U MHOXKECTBO 3HaueHUil ¢yHkuuu. Hynu ¢ynkuumu.
[TpomexyTku 3HaKOmOCTOSAHCTBA. U€THbIe 1 HeuéTHBIe QyHKIMU. [lepuonnueckue
¢byukiuu. IIpomMexxyTku MOHOTOHHOCTHM (PyHKUIMU. MaKCHMyMbl B MUHUMYMBI
¢byukinu. Haubonbiee 1 HauMeHbliee 3Ha4eHUs (PYyHKIIUU Ha IPOMEKYTKE.

JIuneiiHas, KBaapaThyHas M JApOOHO-TMHEHHass (QYHKUHMU. DJIEMEHTAPHOE
UCCIIEIOBAHUE U MIOCTPOCHUE UX IPa(PUKOB.

CrenenHast pyHKIUS ¢ HATypaJIbHBIM U LIEJIBIM MOKa3aTeseM. E€ cBoiicTBa u
rpajuk. CpoiicTBa M TpaduK KOpHS N-OM CTENeHH Kak (QYHKIMH OOpaTHOU
CTEIICHH C HATyPAJIbHBIM IIOKA3aTEIIEM.

[TokazatenpHass u Jorapudmuueckas (yHKIHMH, WX CBOMCTBA U TpauKU.
Hcnons3zoBanue rpadgukoB GyHKIMH s pelIeHNs ypaBHEHUH.

TpuroHomeTpudeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUYECKHUX
(GYHKIMH YUCIOBOTO apryMeHTa.

QOYHKIMOHAIBHBIE 3aBUCUMOCTH B PEANBHBIX IIPOLECCAX W  SBICHUAX.
I'pauku peanbHBIX 3aBUCUMOCTEH.

Havaja MaTeMaTH4€eCcKOro aHaJIM3a

ITocimenoBareabHOCTH, CHOCOOBI 3aJaHMs IOCJIeNOBaTeabHOCTEH. MeTton
MaTeMaTu4yeCKOn VHyKIUH. MoHOTOHHBIE 151 OTPaHUYCHHBIC
[IOCIIEA0BATEILHOCTH. MCTOpUSA BO3HUMKHOBEHUs MAaTe€MaTMYECKOIO aHald3a Kak
aHayn3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast U1 reoMeTprueckasi nporpeccuu. beckoneuno yOwiBaroras
reoMmeTpuueckasi nporpeccus. Cymma OECKOHEUHO YOBIBAIOIICH TeoMeTpUuuecKon
nporpeccuu. JINHENHBIN U SKCIOHEHIMAIIBHBIN pocT. Yucmno e. dopMyiia CII0KHBIX
poueHTOB. Mcmonp30BaHME MPOrpecCcUMy JUId  PELICHUS pealbHbIX —3a7ad
IIPUKJIAJHOTO XapakTepa.

HenpepbiBHbIe (PyHKIIMM M UX CBOMcTBAa. To4ykM pa3pbiBa. ACHUMIITOTHI
rpadukoB (QyHkumii. CBoiicTBa (QyHKLIMI HENpepbhIBHBIX Ha OTpe3ke. Metox
WHTEPBAJIOB JUISl PELICHUS HEpaBeHCTB. [IpuMmeHeHne CBOWCTB HENPEPBIBHBIX
(bYHKUMIA ISl pelieHus 3a1ay.

[TepBast u Bropas npousBojHble PyHKIHUU. OnpenenaeHue, reOMeTpUIeCKuil u
(bu3MYECKU CMBICI MPOU3BOIHON. YpaBHEHUE KacaTeNbHOU K rpaduKy (QyHKIHUU.

IIpousBogHbIE  DIIEMEHTapHBIX (byHKIUH. ITponsBoaHas CYMMBI,
IIPOU3BEJICHUS, YACTHOTO U KOMIO3UINH (PyHKIIUH.

MHoxecTBa U JIOTHKA

MHOXeECTBO, ONepalry HaJ MHOXECTBAMH W WX CBOMCTBA. Jlnarpammbl
Oiinepa—Benna. IlpuMeHeHHEe TEOPETUKO-MHOXECTBEHHOIO  ammapara i
ONMCAHUs PEAbHBIX MPOLIECCOB M SBIEHUW, NPU PELICHUHM 3a7ad U3 JPYTUX
y4eOHBIX MPEAMETOB.



Omnpenenenue, Teopema, CBOHWCTBO MaTreMaTHUECKOTO OOBEKTa, CJICICTBUE,
JI0Ka3aTelLCTBO, PABHOCHJILHBIC YPaBHEHUSI.

11 KUIACC

Yucaa v BBIYMCICHUA

HarypanesHble n nensie yucia. lIpumeHeHne npru3HaKkoB IEITUMOCTH LIENBIX
yucell, HanOonpmuii oommii nemurend (manee — HOJ]) m HamMmenbiee ooOiee
kpatHoe (nanee — HOK), octarkoB no moay:mto, anroputMa EBkianaa i pemeHus
3a]1a4 B LIEJIbIX YUCIIAX.

KommnekcHsle uucna. AnreOpanueckass M TPUTOHOMETpUYECKAs (POPMBI
3allUCU KOMIUJIEKCHOTO 4YHcia. ApU(pMETHYECKHE OIepaluy C KOMIUIEKCHBIMU
yucinamu. IM300pakeHME KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHON IUIOCKOCTH.
®opmyna MyaBpa. KopHu n-oil cTeneHu m3 KOMIUIEKCHOTO yucia. [Ipumenenue
KOMILJIEKCHBIX YUCEIN JUIsl pelieHns (PU3NUECKUX U TEOMETPUUECKUX 3a/1au.

YpaBHeHMs U HEPABEHCTBA

CucrteMa M COBOKYIIHOCTb YPAaBHEHMM W HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUSI. PaBHOCUIIbHBIE HEPABEHCTBRA.

OTOOp  KOpHEM  TPUTOHOMETPUYECKHX  YpPaBHEHUH C  IOMOUIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH. Pelenne TpuroHoMeTpu4eCcKixX HEPaBEHCTB.

OCHOBHBIE METOJbl PpELIEHUS IOKA3aTeJIbHbIX U  JIOTapu(PMHUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PELIECHUS CUCTEM M COBOKYIHOCTEH palMOHAJIBHBIX,
UPpaLMOHAJIbHBIX, IOKA3aTENbHBIX U JIOrapu(pMUYECKUX YPABHEHHA.

YpaBHEHHs, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMHU.

[IpumeHeHne  ypaBHEHMH, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHYeCKUX 3aJad M 3ajlad W3 Pa3JuvHbIX o0JlacTell HayKd W peaibHON
YKWU3HM, HHTEPIPETALMS TIOJyYEHHBIX PE3yJIbTaTOB.

DOyHKUMH U TPaPUKHu

I'papuk xommosummu QyHkuil. ['eomerpuyeckre o00pa3bl ypaBHEHUH H
HEPABEHCTB HAa KOOPJAWHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKINU, UX CBOWCTBA U IpaQUKH.

['paduueckue meToabl pelieHus: ypaBHEHUW W HepaBeHCTB. ['paduueckue
METO/IbI pELIECHUS 33]1a4 C TapaMeTpamHu.

Wcnons3oBanue rpadukoB (QYyHKIUNA [ HMCCIAEAOBaHUS TMPOILIECCOB H
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MPU PEHICHUM 3ajad U3 JIPYTUX YUYEOHBIX
MPEAMETOB U PEAIBHOM KU3HU.

Havasa MaTeMaTH4ecKOro aHajm3a



[IpumeHeHre MPOU3BOAHON K MCCIIEAOBAHUIO (PYHKUIMH HA MOHOTOHHOCThH U
3KCcTpeMyMbl.  HaxoxaeHne  HauOONBIIEr0 W HAMMEHBIIErO  3HAYEHUH
HENpephIBHON (YHKIIMH HA OTPE3Ke.

[IpuMeHeHnE TPOU3BOAHON MJII HAXOXKIEHUS HAWIYYLIEro pEIICHUS B
MPUKIAIHBIX 3a/Ja4yaxX, JJIsI ONpPENENIEHHs CKOPOCTH W YCKOPEHUs Mpolecca,
3aJIaHHOTO (hOPMYJIOH W TPAPUKOM.

[TepBooOpa3Has, OCHOBHOE CBOWCTBO TIepBOOOpa3HBIX. IlepBoOOpa3HbIC
arieMeHTapHbIX QyHkumid. [IpaBuna HaxoXaeHUs: IEPBOOOPA3HBIX.

HNnTerpain. ['eomerpudecknii CMbICT MHTErpaja. BerauciaeHue onpenei€HHOro
uHTerpaia no gopmyne Herorona-Jleitouuna.

[Ipumenenrne uHTErpayia A HAXOXKACHUSA IUIOMIAAEeH IUIOCKUX (QUIyp
00bEMOB T€OMETPUUYECKUX TET.

[Ipumepnr pemienuit  auddepeHIManbHbpIX  ypaBHeHUH. Maremarudeckoe
MOJIETUPOBAHUE PEATBHBIX TPOILECCOB C TOMOUIBI0  auddepeHInanbHbIX
YPaBHECHUM.

[NTAHUPYEMBIE  PE3VIIBTATBI OCBOEHHMA VYYEBHOI'O KYPCA
«AJII'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIA3A»
(YIJIYBJIEHHBIA YPOBEHB) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpamaaHCKOr0 BOCIIUTAHUSA:

c(hOPMUPOBAHHOCTh TPAKIAHCKONU MO3ULIUKU 00YYArOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  YjieHa  POCCHUHCKOrO  OOIecCTBa,  MNPEACTaBICHUE O
MaTeMaTHYeCKUX OCHOBax (YHKIIMOHHPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJICHUH,
MPOLEAYyp TPaKTAaHCKOTO o00IecTBa (BBIOOPHI, OMPOCHI W JAPYroe), YMEHHUe
B3aMMOJICMCTBOBaTh C COLMAJIbHBIMM HWHCTUTYTAMH B COOTBETCTBUM C HX
GYHKIMSMU U Ha3HAYCHUEM;

2) NIaTpUOTHYECKOr0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUMCKONM T'PakKTaHCKOW HMJICHTHYHOCTH, YBOKCHHS K
MPOILIOMY M HACTOSIIIEMY POCCHUMCKOM MaT€MaTHKH, IIEHHOCTHOE OTHOUICHHUE K
JOCTUKEHUSIM POCCUMCKUX MAaTEMATHKOB U POCCUIMCKON MATE€MaTUUYECKOM IIKOJIbI,
WCIIOJIb30BaHUE ATUX JOCTWIKEHUM B JIPYrHX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HAaHME JTYXOBHBIX IIEHHOCTEW POCCUICKOTO Hapona, chOpMUPOBAHHOCTh
HPABCTBEHHOTO CO3HAHMS, 3TUYECKOTO TOBEICHUSA, CBI3aHHOTO C MPAKTUYECKUM
IIPUMEHCHUEM JOCTH)KEHUW HAyKH U JCATEIbHOCTBIO YUYE€HOTO, OCO3HAHUE
JMYHOTO BKJIJIa B TOCTPOCHUE YCTOMYHUBOTO OYIyIIIETO;



4) 3cTeTHYeCKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOLIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTeMaTH4YE€CKUX
3aKOHOMEPHOCTEN, OOBEKTOB, 3a]a4, PEUICHUI, PacCy ACHHI, BOCIPUUMUYUBOCTh
K MaTeMaTU4YE€CKUM aCIEeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3nYecKoro BOCIUTAHUSA:

chOpMUPOBAHHOCTh YMEHHUS TPUMEHSATH MaTeMaTHYEeCKHE 3HAHUS B
MHTEpecax 340pOBOro 1 0e30MacHoro oopasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 30pPOBBIO (310pOBOE MUTAHHME, COATAHCUPOBAHHBIA PEXUM 3aHATHU U
OT/bIXa, PeryisipHasl Gpuanyeckas aKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHHUE
MIPU 3aHATUAX CIIOPTUBHO-03I0POBUTENBHON JEATEIBHOCTBIO;

6) Tpy10BOI0 BOCIIUTAHUSA:

TOTOBHOCTh K TpPYyHAy, OCO3HAaHHWE LEHHOCTU TPYAOJtOOUs, HUHTEpPEC K
pasnmuyHbiM  chepaM  TpPOQPECCHOHANBHOW  JCSATENBHOCTH, CBA3aHHBIM  C
MaTeMaTUKOH M €€ MNPWIOKEHUSIMH, YMEHUE COBEpIlaTh OCO3HAHHBIA BBIOOP
Oynymiedt mpodeccur W peanu30BbIBaTh COOCTBEHHBIC >KU3HCHHBIC ILJIAHBI,
TOTOBHOCTh M  CIOCOOHOCTH K  Mar€éMaTH4ecKoMy  OOpa3oBaHUIO U
caM0oOOpa30BaHUIO Ha MPOTKEHUU BCEH JKU3HU, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU TPAKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HAIIPaBJIECHHOCTH;

7) 3KOJIOrH4€eCKOr0 BOCIIMTAHUSA:

c(hOPMHPOBAHHOCTh  JKOJIOTMYECKOM  KYJbTYpbl, IOHMMAHUE BIUSHUS
COLIMAJIBHO-PKOHOMUYECKUX TPOIIECCOB HAa COCTOSIHUE MPUPOJHON M COLMATIBLHOM
Cpelbl, 0CO3HAHUE ITI00ATBHOIO XapaKTepa HKOJIOTMUECKUX MpoOIeM, OpueHTALIHS
HAa TIPUMEHEHHE MaTeMaTH4YeCKUX 3HAHUM [JIs pelieHus 3aJad B 00JacTu
OKpYXXarolel cpeapl, IIAHUPOBAHME IIOCTYNIKOB M OLEHKH HMX BO3MOYKHBIX
MOCJEICTBUM JIJIsl OKPY>KaroLel Cpebl;

8) HeHHOCTH HAYYHOI'O MMO3HAHMS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAayKM W  OOIIECTBEHHOM  MPAKTUKH, TOHWMaHUE
MaTeMaTHYeCKOM HayKh Kak c(epbl YelOBEYECKOM AEesTENbHOCTH, 3TAroB €€
pa3BUTHS W 3HAYUMOCTH JUIsl PAa3BUTUSA LMBWIM3ALMU, OBJIAJCHHUE SI3bIKOM
MaTeMaTMKd M MaTeMaTH4YeCKOW KyJbTYypOol KaK CpEIACTBOM IIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh IPOEKTHYKD M HCCIEN0BATEIbCKYIO JEATEIbHOCTh
WHJMBUAYAJIHO U B TPYMIIE.

METAINNPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/ibHbIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eiCTBUA

ba3oBble joruyeckue 1eMcTBUA:

BBIABIITD M XapaKTEpU30BaTh CYLIECTBEHHBIC NPU3HAKUM MaTeMaTH4eCKUX
OObEKTOB, TMOHATUIM, OTHOIIEHUH MEXIy MOHATHAMH, (HOPMYIUPOBAThH



OTIpE/ICIICHNsI TIOHATHUN, YCTAHABIMBATH CYIIECTBEHHBIN MPU3HAK KiacCU(UKaIuy,
OCHOBAHMS JIJIs 000OIICHNS 1 CPABHEHMSI, KPUTEPUHU TTPOBOAMMOTO aHAIN3A;

BOCIIPUHUMATh,  (OPMYJIUPOBaTH W  MPEoOpPa30OBBIBATh  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIIATENbHbIC, €IMHUYHBIC, YACTHBIC U 00IIME, YCIOBHBIE,

BBISIBIISITh MAaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (akTax, JAaHHBIX, HAOMIOMEHUSAX W YTBEPKACHUSIX, MpeIaraTh KPUTCPUU IS
BBISIBIICHUS 3AKOHOMEPHOCTEN U POTUBOPEUN;

Jienatb BBIBOJIBI C MCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHU IO aHAJIOTHH;

MPOBOAUTH CAMOCTOSITENILHO JOKAa3aTeNbCTBA MAaTEMAaTUUECKUX YTBEPKICHUIMA
(mpsiMBIC ¥ OT IPOTUBHOTO), BEICTPAWBATHh apTyMEHTAITUIO, TIPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000 CHOBBIBATH COOCTBEHHBIE CYKICHUS U BBIBOIBL;

BBIOMpaTh crnoco0® perieHus ydeOHOW 3ajadu  (CpaBHUBaTh HECKOJIBKO
BAapUAHTOB pPEIIEHUs, BEIOMPATh HanOoJee MOIXOAAIIUN ¢ YIETOM CaMOCTOATEIBHO
BEIJICIICHHBIX KPUTEPHCB).

Bba3oBble ucciiegoBarebckue AeiCTBUS:

UCIIOJIB30BaTh BOIMPOCHl KaK MCCIEAOBATEIbCKU HHCTPYMEHT TIO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (PUKCUpYyIOIIME  MPOTHUBOpPEUYHE,  MPoOIIeMY,
yCTaHABJIMBaTh HMCKOMOE W JIaHHOE, (OpMUPOBATH TUIIOTE3Y, APTyYMEHTHUPOBATH
CBOIO MO3HIINIO, MHEHUE;

MPOBOJIUTH CAMOCTOATEIHHO CIUIAHUPOBAHHBINA DKCIIEPUMEHT, MCCIIECOBAHNE
[0 YCTAHOBJIEHUIO 0COOEHHOCTEW MareMaTHuecKoro o0beKTa, SIBJICHHUs, IpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIY 00BEKTaMHU, SIBJICHUSIMH, MPOIIECCAMU;

CaMOCTOATENbHO (HOpPMYIUpPOBaTh OOOOIIEHUS M BBIBOJABI IO PE3yiabTaTam
NpOBEACHHOTO  HAONMIOACHMS,  HCCIEAOBAaHWS, OIEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyIbTaTOB, BBIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TMPOIECCa, a TakKe BbBIJIBUTATH
MIPENNOJIOKEHHSI O €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undgopmanueii:

BBISBIIATH JAe(UIUTHI MHPOPMAIMH, JAHHBIX, HEOOXOMUMBIX NJIsi OTBETa Ha
BOTIPOC U JIJIs pEIICHUS 3a/1a9H;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJU3UPOBATh,
CUCTEMATH3UPOBATh M HHTEPIPETHPOBATh WH(OPMAIUIO PA3NTUYHBIX BUIOB H
dbopm npecTaBIeHUs;

CTPYKTypHpOBaTh WH(MOPMAIHMIO, MPEACTABIATh €€ B Pa3IMUHBIX (opMax,
WJUTIOCTPUPOBATH TpaduiIeCcKH;

OIICHUBATh HAJEKHOCTD uHbopMauu 1o CaMOCTOSITEIIbHO
c(hOpPMYITUPOBAHHBIM KPUTEPHUSIM.

KomMMyHHMKaTHBHBIC YHUBEPCAJIbHBIE Y4eOHbIE 1eHCTBUS
OO0wmenne:



BOCIIPUHUMATh U (POPMYIHUPOBATH CY>KJIEHHUS B COOTBETCTBHH C YCIOBUSIMU U
HEeISIMA  OOILEHUS, SICHO, TOYHO, IPAMOTHO BBIpaKaThb CBOIO TOYKY 3pEHUS B
YCTHBIX U MHUCBMEHHBIX TEKCTaX, /1aBaTh IOSICHEHUS MO XOAYy PEIUEHUs 3aJayH,
KOMMEHTHPOBATh IIOJYyYEHHBIN pPE3yJIbTaT;

B XOJle¢ OOCYXIEHHUs 3a/laBaTh BOIIPOCHI IO CYLIECTBY OOCYKIAE€MOW TEMBI,
npoOieMbl, pelmaeMoll 3a7add, BBICKA3bIBaTh MWJIEH, HALEJICHHbIE HA IIOHMCK
pELICHUs], COIMOCTaBISATh CBOU CYXKJIEHHUA C CYXICHHSIMHU JAPYTUX YYaCTHHUKOB
yanora, oOHapyKuBaTh pa3jMyue U CXOACTBO IO3ULUH, B KOPPEKTHOH (opme
(dopMyIMpoBaTh pa3HOIIACHUS, CBOU BO3PAKEHUS;

IIPENCTABIATh PE3YJBTAThl PEIIEHUs 3a/1a4M, DKCIIEPUMEHTA, MCCIIECNOBaHUS,
IIPOEKTa, CAMOCTOSITENIBHO BBIOMPATh (OpMAT BBICTYIUIEHHS C Y4E€TOM 3a7ad
MPE3EHTALNH U 0COOEHHOCTEN ayIUTOPHUH.

PerynsiTuBHBIC YHHBepcaJibHbIE Y4eOHbIE 1eiiCTBUSA

Camoopranusanus:

COCTaBJIAITh IJIaH, AJITOPUTM PELICHUS 3a/1a4H, BHIOUPATh CIIOCOO PEIICHHS C
Y4ETOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMO)KHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C Y4€TOM HOBOUM MH(pOpMAaIUH.

CaMOKOHTPOJ/Ib, YJMOIIHOHAIbHbBIA HHTEJLICKT:

BJIaJIeTh ~ HaBBIKAMM  [O3HABATEJIBHOM  pedUIeKCMM  KaK  OCO3HAHMS
COBEpIIAEMbIX JACHCTBUI U MBICIUTENIBHBIX MPOIECCOB, UX PE3YJbTATOB, BIIAJICTh
cnoco0aMy CaMOITPOBEPKH, CAMOKOHTPOJS MpoLecca W pe3yibTrara pPelIeHUs
MaTeMaTUYECKOU 3a1a4u;

MPEABUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPH PELICHUU 3a]a4uH,
BHOCUTb KOPPEKTUBBI B JCATEIHHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX,
HaWJICHHBIX OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3ysIbTara IeJu U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHKCHHSI UM HEIOCTUIKEHUSI PE3YyJIbTaTOB JEATEIbHOCTH, HAXOAUThH OIINOKY,
JIaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHa 1€ATEJIbHOCTD:

MOHMMATh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W WHIUBUIYAJIbHOU
paboThl TMpU pelieHUH Y4YeOHbIX 3aja4y, MpPUHUMATh 11eJIb COBMECTHOM
NeSATeIbHOCTH, TIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOW pPabOThI, pacrpeneisiTh
BU/JIBI pa0OT, IOTOBAPUBATHCS, OOCYKIATh MPOIECC U PE3YIbTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIFOJICH;

y4acTBOBATh B IPYMIOBBIX (opMax paboTsl (00CyxIeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIE), BBIMOTHATH CBOIO 4YacTh pabOTBl W
KOOPJIMHUPOBAaTh CBOU JIEUCTBUA C JAPYTMMHU 4YI€HAMU KOMAaH]Ibl, OILICHUBATh
Ka4eCTBO CBOETO BKJaJa B OOIIHMI MPOIYKT MO KPUTEPHUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKAaMU B3aUMOJICHCTBHS.



INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kJjacce oOy4aromuiCs TOJYYHUT CIETYIONTHAE
IpEeIMETHBIE Pe3yNbTaThl MO0 OTAEIBHBIM TeMaM pabouell MporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayaia MaTeMaTH4eCKOro aHaUu3a»:

Yuciaa 1 BBIYUCTCHUA:

CBOOOJTHO OIEPUPOBATh TMOHATHUSAMHU: pPAllMOHANIBHOE 4YHCIIO, OeCKOHEeuHas
nepuogudeckas JpoOb, MPOUEHThI, HWPPALHOHAIBHOE YHCIO0, MHOXECTBA
PaLMOHANIBHBIX U AEHCTBUTENBHBIX YHUCEI, MOAYJIb IEMCTBUTEIBHOTO YNCIIA;

OPUMEHATh JpoOM M TPOLEHTHI [JIsl PEHICHUS MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIICV 3HAHUM U PEaIbHOM KU3HU;

NPUMEHATh NPUONMKEHHBIE BBIUMCICHUS, IPABUIIA OKPYIVICHHS, TPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYMCIICHUN;

CBOOOJHO ONEpUPOBaTh MOHATHEM: CTENEHb C IEJbIM [OKa3aTeleM,
UCIOJIb30BaTh NOAXOAAILYI0 (GOpMY 3alUCH JEHCTBUTENBHBIX YUCEN JUIsl PEILICHUS
MPaKTUYECKUX 33]1a4 U MIPEICTABICHUS JAHHBIX;

CBOOO/IHO OINEPUPOBATH MOHATUEM: apUPMETUUECKUA KOPEHb HaTypajbHOU
CTEIICHH;

CBOOOJTHO ONIEPUPOBATh MOHATUEM: CTENIEHD C PALIMOHAIBHBIM IOKA3aTeleM;

CBOOOJHO ONEpUPOBaTh MOHATUSAMU: JOrapudmM dYHCla, AECITUYHBIE U
HaTypaJibHbIE JTOrapu(pMbI;

CBOOO/IHO ONEpUPOBaTh MOHATUAMH: CHHYC, KOCMHYC, TAHI'€HC, KOTAHI€HC
YHUCJIOBOTO apryMEHTa;

OIEpUPOBATH IMOHATUSMU: APKCHHYC, aPKKOCHUHYC W apKTAaHI'€HC YHCIOBOTO
aprymMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOO/IHO OIEPUPOBATh MOHATUAMH: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPAaBHEHUS U yPaBHEHUS-CIIECTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh pa3jMYHble METOAbl PELICHUS PalUOHAIBHBIX M JIPOOHO-
palMOHAIBHBIX yPAaBHEHUH, NPUMEHATH METOA HWHTEPBAIOB I pPELIEHUs
HEPABEHCTB;

CBOOOIHO OMNEPUPOBATH MOHSATUSMU: MHOTOWIEH OT OJHOM MEpPEMEHHO,
MHOTOWIEH C LeNbIMU KOo3(ppHLMeHTaMy, KOpHU MHOTOYJIEHA, IPUMEHSTH JIeJIEHUE
MHOIOWIEHa Ha MHOTOWIEH C OCTAarkoM, Teopemy bedy um Teopemy Buera mis
pelIeHus 3a/1ad4;

CBOOOZIHO OMEepUpOBaTh MOHATUAMM: CHCTEMA JIMHEHHBIX YypaBHEHWIA,
MaTpHIa, OMNPENEIUTENb MaTpulbl 2 X 2 MU €ro TeOMETPUYECKUH CMBICI,
UCIIOJIb30BATh CBOMCTBA OMNPENEIUTENs] 2 X 2 JIg BBIYMCIEHUS €ro 3HAYEHUS,
NPUMEHATh ONPENAENUTENN JUIsI PEUIEHUST CUCTEMBl JIMHEHHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJIbHbIE CUTYalluH C MOMOUIIBI0 CUCTEMBI JUHEHHBIX YPAaBHEHUN,



UCCIIEZIOBATh TOCTPOCHHBIE MOJAETH C TMOMOUIBI0 MaTpHUI] U ONPEACTUTENEH,
UHTEPIPETUPOBATH NOJTYUYEHHBIN PE3YIIbTAT;

UCIIOJIb30BATh CBOMCTBAa JEHCTBUM C KOpPHSAMH JUIsi MpPeoOpa3OBaHMS
BBIPAKEHUU;

BBITIOJIHATH MPE0OPa30BaHUs YUCIOBBIX BBIPAKEHHM, COACPIKAIIUX CTETICHH C
palroHaIbHBIM MOKa3aTeseM;

UCIIOJIb30BaTh CBOICTBa JorapuMoB TUTST npeoOpa3oBaHus
Jorapu(MUYECKUX BBIPAKECHHI;

CBOOOIHO OIEpUPOBATh MOHSATUSMU: HPPALMOHAIBHBIC, MOKa3aTelbHbIE U
JorapuMUUYECcKIe YpaBHEHHS, HAXOJUTh UX PEIICHUS C TOMOIIbIO PAaBHOCUIIbHBIX
MEPEXO/I0B WIIK OCYLIECTBIISAS POBEPKY KOPHEIA;

NPUMEHATH OCHOBHBIE TPUTOHOMETpHUECKHE (POPMYIIBI I TpeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKCHHUI;

CBOOOJHO ONEpUPOBaTh TOHATHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATh HeoOxogumbie  (HOpMynbl Ui PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHI,

MOJICIUPOBATh peajbHbIe CHUTyallMd Ha SI3bIKE ajreOpbl, COCTaBIATH
BBIPQKCHMSI, YpAaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJadyd, HCCIEIOBATh
NOCTPOEHHBIE MOJIEJIN C MCIIOJIb30BAaHUEM alrapara ajareopsl.

DOyHkuuu U rpapuku:

CBOOOIHO OINEPUPOBATh MOHATUAMM: (DYHKIHUSA, CIIOCOOBI 3aJaHusl (PYHKIIUH,
B3aUMHO oOOparHble QYHKIWK, KoMmo3unus GyHKIud, Ttpaduxk GyHKIUH,
BBITNOJIHATH AJIEMEHTapHbIEe IPe0Opa3oBaHus rpauKoB (PyHKIUI;

CBOOOJHO OIEPHUPOBATH MOHATHAMH: OOJNACTh OMNPEICIICHUS U MHOXKECTBO
3HaYeHUN (QYHKINH, HYJIH QYHKINAH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA,;

CBOOOTHO OIEpPUPOBATh TOHATUSAMHU: UETHBIE H HEUETHBIE (QYyHKINUH,
nepuonnyeckue (QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKLIMU, MAKCUMYMbI U
MUHUMYMbI (DYHKIIMM, HauWOOJbIIIEE M HAWMEHbIIee 3Ha4eHHEe (QyHKIMM Ha
IPOMEXKYTKE;

CBOOOHO OMEPHUPOBATH MOHATHAMH: CTETICHHAs (PYHKIHMS C HAaTypaJbHBIM U
HENBIM TOKa3zaTesneM, Trpa@uK CTeneHHOW (YHKIMH C HATypalbHBIM M IEIBIM
nokasaresjeM, rpa@uK KOpHS n-0il cTerneHu Kak (YyHKIMKW OOpaTHON CTETEeHH C
HaTypaJIbHBIM ITOKa3aTeieM;

ONEepPUPOBATh TOHATUSMU: JIMHEHWHAs, KBaApaTuyHas W APOOHO-THHEWHas
(bYHKIMH, BBITIOIHSITH SJIEMEHTAPHOE UCCIIEIOBAHUE U TIOCTPOCHHE UX TPAPHUKOB;

CBOOOJHO OMNEpUPOBaTh MOHATUSMHU: MOKa3aTelbHAs U JIorapupMuiecKas
GyHKIIMU, WX CBOMCTBA W rpadWKH, HCIOIL30BaTh WX TpauKu s pEIICHHS
YPaBHEHUH;

CBOOOTHO OMEpPUPOBATh MOHATHAMH: TPUTOHOMETPHUUYECKAs OKPYKHOCTH,
OTpeneNieHre TPUTOHOMETPUUECKUX (PYHKIIMIA YUCIOBOTO apTyMEHTa;



UCIONBb30BaTh rpadukd (QYHKIMA A0S UCCIENOBaHHUS MPOLECCOB U
3aBHCHUMOCTEH MPH PELICHUU 3a/1ad U3 JPYTHX Y4eOHBIX MPEIMETOB U peanbHOMN
KHU3HU, BBIpaXXaTh (OpMyIaMH 3aBUCUMOCTH MEXIy BEIMYUHAMU;

Havajia MaTeMaTH4eCKOI0 aHAJIM3A:

CBOOOJHO ONEpUPOBaTh MOHATHAMH: apupMeTHUECKass U T€OMETpUUecKas
nporpeccusi, 06CKOHEYHO yOBIBarOIIasi TeOMEeTpUYecKasl porpeccusi, TNHEHHBINA U
HKCTIOHEHIIUATBHBIN POCT, GopMysa CIOKHBIX MPOIIEHTOB, UMETh MPEICTABICHHE O
KOHCTAHTE;

UCIIOJIB30BATh IMPOIPECCUM I PELICHHs PEAIBbHBIX 331a4 IMPUKIIAIHOIO
XapaKTepa;

CBOOOTHO OMEPHUPOBATH MOHATHSIMH: TIOCIIEA0BATEILHOCTD, CIIOCOOBI 3aJaHUs
NOCJIEIOBAaTEIbHOCTE, MOHOTOHHBIE M OrpPaHUYECHHBIE MOCIEIOBATEIBLHOCTH,
IIOHUMaTh OCHOBBI 3apOXKIACHUS MAaTeMaTM4YeCKOro aHalau3a Kak aHalIusa
OCCKOHEYHO MaJbIX;

CBOOOIHO ONEPUPOBATh MOHATUSIMU: HENPEPBIBHbIE (PDYHKIIMHU, TOUKU Pa3pbIiBa
rpaduka QyHKIMN, aCUMITOTHI rpaduka QyHKINY;

CBOOOIHO ONEPUPOBaTH MOHATUEM: (PYHKIIUS, HENpepbIBHAs Ha OTPE3KE,
IPUMEHATH CBOICTBA HENPEPHIBHBIX (PYHKLMN AJIs1 pEeLIEHUs 3aad;

CBOOOJHO ONEpUPOBATh MOHATUSMM: T€pBasi W BTOpas IPOU3BOJHBIC
(GyHKIMH, KacaTenbHas K rpa@uKy QyHKIUY;

BBIYKCIIATh POU3BOAHBIE CYMMBbI, ITPOU3BEACHUS, YACTHOIO U KOMIIO3HIIMH
IBYX (PyHKLIMH, 3HATh IPOU3BOJHBIC AIIEMEHTAPHBIX (DYHKIHI;

UCIIOJIb30BaTh T'€OMETPUUYECKUN M (DU3MUECKHI CMBICT MNPOU3BOJHOW JIs
pelIeHus 3a1au.

MHoxkecTBA U JIOTHKA:

CBOOOZIHO ~ ONEpPUPOBaTH  MOHATUSMH: MHOXKECTBO, ONEpalMK  Haj
MHO>KECTBaMU;

UCITOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar Juisl ONIMCAHUS PeabHBIX
MIPOLIECCOB U SIBIICHUM, TPU PELIEHUH 3a]1ad U3 IPYTUX YUYEOHBIX MPEIMETOB;

CBOOOIHO ONEPUPOBaTh MOHATUSMHU: ONpENEIECHUE, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaT€MaTUYECKOTr0 0ObEKTa, I0KA3aTeIbCTBO, PABHOCUIIbHBIE
YPAaBHEHUS U HEPABEHCTBA.

K koniy oOydenuss B 11 kjacce oOydYarouiuiicss TOTYYUT CIETYIONTUE
IpPEeIMETHBIE PE3YJbTaThl MO OTAEIbHBIM TeMaM paboueil MporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayaia MaTeMaTH4eCKOro aHaIu3a»:

Yucia ¥ BIYMCICHHSA:

CBOOOJHO OINEpPUpPOBaTh MOHATUAMU: HATypajJbHOE M 1EJIO€ YHUCIIO,
MHO>KECTBA HATypaJbHBIX M ILIEJBIX YHUCEN, MCIOJIb30BaTh MPU3HAKU JIEITUMOCTH
uenbix yucen, HOJ[ 1 HOK naTypanbHbBIX 4ncen s pelieHus 3a1a4, MIPUMEHSTh
anroput™ EBknuna;



CBOOOJHO OMEPUPOBATH TMOHITHEM OCTaTKa IO MOIYJIO, 3alUChIBATh
HaTypaJIbHbIC YUCJIA B PA3JINYHBIX MO3ULIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OIMEPUPOBATh MOHATHSIMH: KOMILJIEKCHO€ YHCIO U MHOXKECTBO
KOMIUJIEKCHBIX YHCEJ, MPEACTaBIATh KOMIUIEKCHBIE 4YMCa B alreOpandeckond u
TPUTOHOMETPUYECKON (POpME, BBHIMONHATH apu(PMETUUECKUE ONEPALUUA C HUMHU U
n300pakaTh HAa KOOPAMHATHON TMIIOCKOCTH.

YpaBHeHNsI 1 HEPABEHCTBA:

CBOOOJHO ONEpPUPOBaTh MOHATHAMH: HPpPaLMOHAJIBHBIE, NOKAa3aTeJIbHbIE U
jJorapu(pMUUECKHE HEPAaBEHCTBA, HAXOAWTh MX PEUIEHUS C  [OMOIIBIO
PABHOCHIIBHBIX IIEPEXO/I0B;

OCYHIECTBIISAITh OTOOp KOpHEW TMpH PELUICHUH TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOOJHO OINEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO,
OPUMEHATh  HeoOXogumble  (OpMyJabl Ul PEIIEHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/IHO ONEPUPOBATh MOHATUSIMH: CUCTEMA U COBOKYITHOCTh YPaBHEHHU U
HEPABEHCTB, PABHOCUJIBHBIE CHCTEMBI U CHUCTEMBI-CIIEICTBUS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYIHOCTEW PallMOHAJIBHBIX, NPPALMOHAIBHBIX, IT0KAa3aTEIbHbBIX U
Jgorapu(pMHUUECKUX YpaBHEHUHN 1 HEPABEHCTB;

pemarp palHOHAIIbHBIE, UppalMOHaJIbHBIE, ITOKa3aTeNbHBIE,
gorapuMUYECKUE H  TPUTOHOMETPUYECKHME YpPAaBHEHHMsI M  HEPABEHCTBA,
coJiepaKalye MOAYJIM U IapamMeTphl;

IPUMEHATH TpauyecKrue METOJIbI Ui PELEHUs] YPaBHEHUM U HEPaBEHCTB, a
TaKKe 3a/1a4 C IMapaMeTpamu;

MOJIETTUPOBAaTh pEaJbHbIE CHUTyalldd Ha S3bIKE aire0pbl, COCTABISTH
BBIPDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M HX CHCTEMBI IO YCIOBHIO 3a/1ayH,
UCCIIEZIOBaTh TIOCTPOCHHBIE MOJEIM C MCIOJNb30BAHUEM ammapara aareOpsl,
WHTEPHPETUPOBATH ITOJTYUYEHHBIN pE3yJIbTaT.

@OyHkuuu ¥ rpapuku:

CTPOUTh TpaQUKA KOMIO3UIMHK (PYHKIMH C TOMOIIBIO 3JIEMEHTApHOrO
UCCJIEI0BAaHUS U CBOMCTB KOMIO3UIIMH IBYX (PYHKIIMIA;

CTPOUTb TEOMETpPUUYECKHEe 00pa3bl ypaBHEHHMM W  HEpaBeHCTB Ha
KOOPAWHATHOM IUIOCKOCTH;

CBOOOZIHO ~ ONEpPUPOBaTH MOHATUAMH: TpaUKH  TPUTOHOMETPUUECKUX
dyHKUM;

OpUMEHATh (QYHKIMM AJI1 MOAEIMPOBAaHUS M HCCIEJOBAHUS PeasIbHBIX
IIPOLIECCOB.

Havyana MaTeMaTH4eCKOIro aHAJIM3A:

UCIIOJIb30BATh MPOU3BOJIHYIO Ui UCCIEN0BaHUS (PYyHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;



HAXOJUTh HauOoJbIllee U HAUMEHbIIIEe 3HAYCHHs (PYHKIIMU HETPEPHIBHON Ha
OTpE3KE;

WCIIOBb30BaTh MPOU3BOIHYIO JUIA HAXOXKIACHUsS HAWIY4YLIEro pPEIICHUS B
NPUKIAIHBIX, B TOM YHCJIE COLHAIbHO-DKOHOMHYECKHX, 3ajadax, s
OTIpE/ICJICHUs] CKOPOCTH U YCKOPEHHsI TIpolecca, 3aJaHHOro ¢GopMysioNn WM
rpaduxom;

CBOOOJHO OMEpUPOBaTh MOHATHAMH: IEpPBOOOpa3Hasi, ONpeaeIEHHBIN
WHTErpajl, HaXOIUTh MEPBOOOPa3HbIE 3IEMEHTAPHBIX (YHKUMNA U BBIYUCISTH
uHTerpai no gpopmyne Herorona-Jleitonuna;

HAXOJIUTh IJIOIIAIU TUIOCKUX PUTYP U 0OBbEMBI TEJN C MMOMOIIBIO MHTETPaa;

MMETh IPEJACTABICHUE O MAaTeMaTU4YeCKOM MOIECIUPOBAHUM Ha INPUMEPE
coctaBiieHus AU PepeHInanbHbIX YPAaBHEHUI;

pelary NPUKIAIHbIE 3ala4d, B TOM YHUCIE COLHAIBHO-3KOHOMUYECKOTO MU
(¢u3nYeCcKoro Xxapakrepa, CpeACTBAMH MaTEMATUYECKOTO aHAIN3A.

TEMATHUYECKOE IIVTAHUPOBAHHUE
10 KVIACC

Koum4yecTBo yacos JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTeJIbHbI
e pecypchbl

N2 HaumenoBanue
n/ Pas3iesioB U TeM Bcer Kontpoabubl IlpakTnyeckn
n NMPOrpaMMbI 0 e paboThbI e paboThbI

MHOXeCTBO
e CTBUTEIIHLHBIX
qucell. MHOTO4JICHEL.
PanuonanbHbIe
yYpaBHEHUS U
HEpaBEHCTBA.
CucreMbl TMHEHHBIX
YpaBHEHUU
OyHKIMH U TpadUKH.
Crenennas pyHKUIUS
12 1
C LIEJIBIM

ITOKa3aTcJICM

Apudmernuecknit
KOpPEHb N-0i1 CTENeHH. 15 1
WppaunonansHbie
YpaBHEHHUSI
ITokazarenpHas
GbyHKIIHSA.

10 1
Tloka3arenpHbIE

YpaBHEHUSA

5 Jlorapudmuyeckas 18 1



GbyHKIHS.
Jlorapudgmuueckue
ypaBHEHHUS
Tpuronomerpuuecku
€ BBIPAXCHUS U
ypaBHEHMUSI

22

[TocnenoBarenbHOCTH
U IPOrpeccuu

10

HenpeproiBHbIC
byHKIMH.
[IpousBonnas
[ToBTrOpeHue,
0000111eHNE,
CUCTEMaTH3aLIHs
3HaHUI

20

OBIIEE KOJIMYECTBO
YACOB I1O
[TPOTPAMME

136

10

11 KJITIACC

Ne
n/
n

HanmenoBanue
pa3aesioB U TeM
NMPOrpaMMbI

Uccnenosanne
(GYHKIMM ¢ TOMOIIbIO
MIPOU3BOHON

KoaudecTBo yacoB

Bcer

0

22

KonTpoJabHbl
e paboThbI

IMpakT4yecku
e paboThbI

JJIeKTPOHHbIE
(ungposbie)
0o0pa3oBaTeJIbHbI
e pecypchbl

IlepBooOpazHas u
UHTETpaj

12

I'paduxu
TPUTOHOMETPUYECKUX
(byHKIMH.
Tpuronomerpuuecku
€ HEpaBEHCTBA
HppaumnonansHsle,
[I0Ka3aTeJIbHbIC U
norapupmMuIecKre
HEPaBEHCTBA

14

24

KommnnekcHsle uncna
HarypanbHbie n
LIETIbIE YUCIIa
Cucremsl
palOHAIbHBIX,
UppaliOHAIBHBIX

10
10

12



MOKa3aTeNbHbBIX U
norapuMUIECKIX
YpaBHEHUU

3anauu ¢
napaMerpamu

16

OBIIEE KOJIMYECTBO

[ToBTrOpenue,
000011IeHNE,
CHCTEMAaTH3aIUs
3HAHHUH

YACOB 11O
[TPOTPAMME

16

136 10 0

IHOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

Tema ypoka

KosnuecTBo yacoB

Bcer
0

Jara
Kontponbn IIpakTHyeck H3y4eH
ble padoThl  HMe padoThI us

DJIeKTPOHHbIE
uudpossie
o0pa3oBarejibH
ble pecypchl

MHoxecTBoO,
Onepanyuu Haj
MHOKECTBAaMH U UX
CBOMCTBA
Jwnarpammsl
Olinepa-BenHa

IIpumeHeHune
TEOPETUKO-
MHOKECTBECHHOT'O
armapara Juist
pelIeHus 3a1a4q
PanmonanbHnie
YHpCIIa.
OOBLIKHOBEHHEIE U
JIECATUYHBIC
IpOoOH, IPOLIEHTHI,
OCCKOHEUHBIC
NepUOINYECKre
Ipodu
PanmonanbHeie
YHpCIIa.
OOBLIKHOBEHHEIE U
JIECATUYHBIC




IpoOu, IPOLIEHTHI,
OeCKOHEUHbIE
NEPUOIMYECKUE
npodu
[IpumeHenue
IpoOeit u
HPOLIEHTOB ISl
penieHus
NPUKITAIHBIX 33129
[IpumeHenue
nIpobeii u
IPOIICHTOB IS
pereHus
NPUKITAIHBIX 3819

JlelicTBUTEIIbHBIC
qHca.
Panronanbubie n
UppanroHaIbHbIC
qucia
Apudmernueckne
OIIepaIiH C
JeWCTBUTEILHBIMH
YHCITaMHU

10

11

12

Monynb
JIEHCTBUTEIILHOTO
YHCJIa B €ro
CBOMCTBa
[Tpubnuxénnbie
BBIUKCJICHHS,
MpaBHIIa
OKpYTJICHHUS,
MIPUKUJIKA U OLIEHKA
pesynbrara
BBIUHCIICHU N
OCHOBHbBIE METOBI
pELICHHS UENbIX U
JpOOHO-
palMOHAIBHBIX
YpPaBHEHUU U
HEpaBEHCTB

13

OCHOBHBIEC METOIBI
peIIeHus LENbIX U
JIpoOHO-
paIMOHAILHBIX
YpPaBHEHUU U




HEPaBEHCTB

14

OCHOBHBIE METO/IBI
pEIICHUS LIETBIX ’
JIpOOHO-
paMOHALHBIX
YpaBHEHUU U
HEPABEHCTB

15

MHOro4ieHsI OT
OIHOU
[IEPEMEHHOM.
Jenenue
MHOTO4JIeHa Ha
MHOTOUJIEH C
ocrarkoM. Teopema
bezy

16

17

MHorouneHsI ¢
HEIBIMHA

ko3 punmenramu.
Teopema Buera
Pemenne cucrem
JIMHEHHBIX
ypaBHEHUU

18

Pemenue cucrem
JIMHEHHBIX
ypaBHEHU

19

20

Marpuna cuctemsl
JIMHEHWHBIX
YPaBHEHUM.
Ornpenenurens
MaTpuIlbl 2X2, ero
TEOMETPUYECKUI
CMBICJI U CBOMCTBA;
BBIYHCIICHHE €TO
3HAYEHUS
Onpenenurens
MaTpuIlbl 2X2, ero
reOMETPUYECKUI
CMBEICII I CBOMCTBA;
BBIYHCIICHHE €TO
3HAYEHUS

21

IIpumeHeHue
ONPEACIUTENS IS
peLIeHusT CUCTEMBI
JIMHEWHBIX
ypaBHEHUU




22

Pemenue
MPUKJIAHBIX 3a/1a4
C IIOMOIIIBIO
CHCTEMBI
JIMHEHHBIX
ypaBHEHUU

23

24

25

26

Pemenne
MPUKITAIHBIX 33724
C TIOMOIIIBIO
CUCTEMBI
JIMHEVHBIX
YpaBHEHUI
KonTpomnpHas
pabora:
"ParnoHanbHbBIE
ypaBHEHUSA U
HEPaBEHCTBA.
Cucremsl
JIMHEVHBIX
ypaBHEHUI"
OyHKIHS, CIIOCOOBI
3aanus QYHKIIHH.
B3aumuo obparnbie
GbyHKIHH.
Kommo3unus
byHKIMi

I'padux dpynximm.
OneMeHTapHbIe
npeoOpa3oBaHus
rpadukoB GyHKIMHA

27

Ob6nactp
OIpeeeHus U
MHOKECTBO
3HAYCHUU
¢bynkuu. Hymmn
(GYHKIIH.
[IpomexxyTku 3HaK
MOCTOSTHCTBA

28

Yeérusle u
HEYETHBIE
byHKIUH.
[Iepuonnueckue
GyHKIHH.
[IpomexxyTKH
MOHOTOHHOCTH




byHKIAH

29

Makcumymsl 1
MUHUMYMBI
byHKIUH.
Haubonbimee u
HauMEHbIIIee
3HaYeHUE QYHKIUN
Ha MPOMEKYTKE

30

31

32

JIuneliHas,
KBaJI[paTU4IHAs U
JIpOOHO-TMHEHHAS
byHKIAH
DneMeHTapHOe
UCCIICIOBAaHHE U
MOCTPOCHUE
rpauKOB ITHX
byHKIMi
DneMeHTapHOe
UCCIIEIOBAaHNE U
MOCTPOEHHE
rpaduKoOB ATHX
byHKIMi

33

CreneHsb ¢ 1EIbIM
IOKAa3aTeJIEM.
bunom Hrrotona

34

35

36

CreneHsp ¢ LeiIbIM
noKa3aresyieM.
bunom HerotoHa
Crenennas
byHKIMS €
HaTypaJIbHbIM U
LEJIBIM
nokasarenem. E€
CBOMCTBaA U rpaduK
KonTponpHas
pabora:
"CremneHHas
¢yukuus. E€
CBOMCTBA U
rpacduk"

37

Apudmernueckuit
KOpEHb
HaTypaabHOU
CTETICHU H er0
CBOMCTBA




38

Apudmernueckuii
KOpEHb
HaTypaJabHOU
CTEIEHU U €ro
CBOMCTBA

39

40

IIpeoOpazoBanus
YHCIIOBBIX
BBIPAXKEHUM,
CoJIepIKaIINX
CTCTICHH U KOPHU
[IpeobpazoBanus
YHUCIIOBBIX
BBIPAKCHHUI,
CoJIepIKaIINX
CTETeHHU U KOPHU

41

42

43

[IpeoOpazoBanus
YHCJIOBBIX
BBIPAKCHHU,
coJieprKaIIuX
CTENEHU U KOPHU
Hppanuonansusie
YPaBHEHHS.
OcHOBHBIE METOIBI
peleHus
UPPaLMOHAIIBHBIX
ypaBHEHUU
Hppanunonansusie
YpaBHEHHUS.
OCHOBHbBIE METOBI
pelieHus
MPPaLMOHAIIBHBIX
YpaBHEHUU

44

WpparmoHansHbie
YpaBHEHHUS.
OCHOBHbBIE METOBI
pelIeHus
UPPaAIMOHATTEHBIX
ypaBHEHUU

45

46

PaBHocunbHbIC
Iepexosl B
peleHnmn
HMppalrOHaJIbHBIX
ypaBHEHUU
PasHOCHIIBHBIE
nepexosl B




47

peleHun
HPPALIMOHATIBHBIX
YpaBHEHU I
PaBHOCHIIBHBIE
Mepexosl B
peLIeHN
UPPALMOHAIBHBIX
ypaBHEHU U

48

PaBHOCHIIBHEIC
MepeXo/Ibl B
pelieHuun
UPPALIMOHATIBHBIX
YpaBHEHUU

49

50

51

CgoiicTBa 1 rpaduk
KOPHS N-0i
CTETEeHH KaK
byHKIIMKM 00paTHOI
CTETICHU C
HATypaJTbHBIM
1oKa3arejieM
CgoiicTBa 1 rpaduk
KOPHS N-0i
CTETEeHH KaK
byHKIIMKM 00paTHOI
CTETCHH C
HaTypaJbHBIM
noKa3zareyieM
KonTpomnpHas
pabora: "CgoiicTBa
U rpaduK KOpHS n-
O CTEIICHHU.
WpparmoHansHbie
ypaBHeHHUA"

52

53

CreneHs ¢
panroHaIbHBIM
MOKa3aTeynaeM U €€
CBOMCTBA
CreneHs ¢
paroHaIbHBIM
MoKasareyeM U eé
CBOMCTBA

54

CreneHs ¢
panroHAIBEHBIM
oKas3areyieM U eé
CBOMCTBA




55

56

IToka3arenbHas
bynkus, eé
CBOMCTBaA U TpaduK
Hcnons3oBanue
rpaduka QyHKIHIH
JUTSL pEIICHUS
ypaBHEHU U

57

58

59

Ucnonp3oBanue
rpaduka QyHKIHHA
JUTSL peleHus
YpaBHEHUI
ITokazarenbHbie
ypaBHEHHUS.
OcHOBHBIE METO/IbI
pelieHus
MOKa3aTeNbHbIX
ypaBHEHUU
ITokazarenbHbie
ypaBHEHHS.
OCHOBHBIE METOIBI
peteHus
MOKa3aTeNbHbIX
ypaBHEHUU

60

61

62

[Toka3zarenbHbIe
YpaBHEHHUS.
OcCHOBHBIE METO/IbI
pemeHus
MIOKa3aTeNIbHBIX
ypaBHEHUU
KonTponpHas
pabora:
"[Toka3zarenbHast
byHKLHS.
[Toka3arenbHble
ypaBHEHHUA"
Jlorapudwm yucna.
CaoiicTBa
norapupma

63

Jlorapudm uncna.
CaoiicTBa
Jorapudpma

64

65

Jlorapudm uncna.
CaoiicTBa
norapupma
Jecaruunbie u




HaTypaJibHbIE
JorapupMbl

66

Jlecatuunble u
HaTypajbHbIC
Jorapupmbl

67

68

[IpeoOpazoBanue
BBIPAXKEHUM,
coJieprKaIInX
norapupMbl
[IpeobpazoBanue
BBIPAKCHHUI,
coJieprKaIINX
Jorapupmbl

69

70

71

[IpeoOpazoBanue
BBIPAXKEHUM,
CoJIepIKaIINX
JorapupMbl
Jlorapudmmueckas
bynkus, eé
CBOWCTBA U TpaduK
Jlorapudmmueckas
byHkms, eé
CBOIicTBa U TpaduK

72

73

Hcnonp3oBanue
rpaduka GyHKIUN
JUISL peleHus
YpaBHEHUU
Hcnons3oBanne
rpaduxa QyHKIUN
JUISL pEIECHUS
YpaBHEHUU

74

75

76

Jlorapudmuueckue
YpaBHEHUS.
OCHOBHBIE METOJIBI
pereHus
JorapupMuUecKux
ypaBHEHUU
Jlorapupmuueckue
ypaBHEHHUS.
OCHOBHBIE METO/IBI
perieHus
norapupMuuecKux
ypaBHEHUU
Jlorapudmuueckue
ypaBHEHUS.




77

78

OCHOBHBIE METOJIBI
peuieHus
J0rapupMUUECKUX
YpaBHEHUI
PaBHOCHIIBHBIE
IepexXo/bl B
peLIeHN
jorapupMuuecKux
ypaBHEHUU
PaBHOCHIIBHBIE
MepeXo/Ibl B
peuieHuun
J0rapupMUUECKUX
ypaBHEHUU

79

80

KonTtponbHas
pabora:
"Jlorapudmuuecka
s QyHKIHS.
Jlorapudmuueckue
ypaBHEHHUA"
Cunyc, KOCUHYC,
TaHTeHC U
KOTAHT'€HC
YHCIIOBOTO
apryMmeHTa

81

Cunyc, Kocunyc,
TaHT€HC U
KOTAQHI'€HC
YHCIIOBOTO
aprymeHTa

82

83

Apkcunyc,
ApKKOCHHYC U
apKTaHTeHC
YHCIIOBOTO
aprymeHTa
ApkcuHyc,
ApKKOCHHYC U
apKTaHTeHC
YK CIIOBOTO
apryMeHTa

84

Tpuronomerpuueck
ast OKpY>KHOCTb,
OIpeJIesIeHUE
TPUTOHOMETPUYECK
X QYHKIUH




YK CII0BOTO
aprymeHra

85

86

87

Tpuronomerpudeck
ast OKPYKHOCTb,
oTpeJiesieHue
TPUTOHOMETPUUYECK
ux QYHKIUN
YHCIIOBOTO
apryMmeHTa
OcHoBHbIE
TPUTOHOMETPHUUECK
ue Gopmybl
OcHoBHbIE
TPUTOHOMETPUUYECK
ue GopMyIbl

88

89

OCHOBHBIE
TPUTOHOMETPHYECK
ue Gpopmyb
OCHOBHBIC
TPUTOHOMETPHUYECK
ue Gpopmybt

90

[IpeobpazoBanue
TPUTOHOMETPUUYECK
UX BbIpaKEHUU

91

92

[IpeoOpazoBanue
TPUTOHOMETPUUECK
UX BBIPAKECHUHN
[Ipeo6paszoBanue
TPUTOHOMETPUYECK
UX BBIPAXKECHUHN

93

[TpeoOpa3oBanue
TPUTOHOMETPUUECK
UX BBIpAXCHUN

94

95

Pemenue
TPUTOHOMETPHUYECK
WX YPaBHECHHUU
Pemenne
TPUTOHOMETPHUYECK
UX YpaBHEHUU

96

97

Pewenne
TPUTOHOMETPUYECK
UX YpaBHEHUU
Pemenne
TPUTOHOMETPHUYECK
WX YpaBHEHHUU




98

99

Pemenue
TPUTOHOMETPUYECK
WX YPaBHECHUU
Pemenue
TPUTOHOMETPUYECK
UX ypaBHEHHI

100

101

Pemenne
TPUTOHOMETPHUUYECK
UX YpaBHEHHI
KonTpomnpHas
pabora:
"TpuroHomerpuuec
KH€ BBIPAXEHUS U
TPUTOHOMETPHUUYECK
ue ypaBHeHus"

102

ITocmenoBarensHOC
TH, CIIOCOOBI
3aJIaHusA
ITOCJICIOBATEIILHOC
Tei. Meton
MaTeMaTHU4eCKO
WHIYKIUU

103

104

MoHOTOHHEBIE U
OTpaHUYCHHBIE
ITOCJIeIOBATEIILHOC
™. UcTtopus
aHaamn3a
OECKOHEYHO MAJIBIX
Apudmernueckas
nporpeccus

105

I'eomerpuyeckas
nporpeccus

106

107

beckoneuno
yObIBaroIas
reoMeTpudecKas
porpeccust

CymMma 6eCKOHEYHO
yOBIBarOIICH
TEOMETPUYECKOU
MIPOTPECCUU

108

JIunelHsI 1
HKCIIOHEHIIUATbHBI
1 poct. Yucio e.
dopmyra CIOKHBIX
MIPOIICHTOB




109

JIvunelHbIl 1
HKCIIOHEHIIUATbHBI
1 pocrt. Yucio e.
dopmyra CIOKHBIX
MIPOLICHTOB

110

111

Ucnonp3oBanue
IPOrpeccuu Ast
peleHus: peanbHbIX
3aJ1a4 IPUKIIaTHOTO
xXapaxkTepa
KonTpomnpHas
pabora:
"[locnenoBarenbHO
CTU U nporpeccun”

112

113

114

HenpepriBabie
byHKIMY U UX
CBOICTBA

Touka pa3psiBa.
ACHUMIITOTBI
rpadukoB GyHKIUI
CgoiicTBa GyHKINI
HENPEPHIBHBIX HA
OTpe3Ke

115

116

117

CaoiicTBa GyHKIIHIA
HEIPEPHIBHBIX HA
OTpe3Ke

Meton uHTEpBaAIOB
JUISL pELICHUS
HEPABEHCTB

Meton uHTEpBaAIOB
JUISL pELIEHUs
HEpPABEHCTB

118

119

Merton MHTEpBaJIOB
JUISL peLIeHus
HEPaBEHCTB
[IpumeHeHne
CBOMWCTB
HETPEPBIBHBIX
byHKIMA ISt
peleHus 3a1a4y

120

IIpumeHeHue
CBOMCTB
HEIPEPBIBHBIX
byHKIMA 1St
peneHus 3a1aq




121

122

IlepBas u BTOpas
MIPOU3BO/IHBIE
byHKIAH
Ornpenenenue,
TEOMETPUYECKUI
CMBICII
MIPOU3BOJIHOM

123

124

Onpenenenue,
(UBUYECKUN CMBICIT
IIPOU3BOHOMN
YpaBHeHue
KacaTeabHOU K

rpaduxy QyHKIMN

125

VYpaBHeHue
KacareJIbHON K

rpaduxy GyHKIUN

126

127

[TIponzBonHbIE
JIEMEHTAPHBIX
byHKIHIA
[IpounsBoansie
JIEMEHTAPHBIX
byHKIMi

128

129

130

[IponzBoniHas
CYMMBI,
IIPOU3BENIEHUS,
YacTHOI'O U
KOMIIO3ULIUU
byHKIUH
[IpousBoanas
CYMMBl,
IIPOU3BEACHU,
YaCTHOIO U
KOMIIO3ULIUU
byHKIM
[IpousBoanas
CYMMBl,
IIPOU3BECHUS,
YacCTHOTO H
KOMIIO3ULIUU
byHKIHA

131

132

KontponpHas
pabora:
"[IponsBognas"
IToBTOpEHue,
00001IeHHE,




CHCTEMaTHu3aIus
3HAHUM:
"VpaBHenus"
IToBrOpeHue,
0000111eHNE,

133 cucremarusamus
3HAHMWIL:
"®yHkuun"

Wrorosas
134  koHTpONBHAs
pabora
Hrorosas
135 koHTpoONBHAS
pabora

[ToTOpEHUE,
0000111eHHE,
CHUCTEeMaTU3aLMs

136

3HAHHUHI
OBIIEE
KOJIMYECTBO
YACOBIIO
ITPOI'PAMME

11 KJIACC

Ne
n/ Tema ypoka
n

KosnuecTrBo yacoB

KonTpoabH
ble padoThl

IIpakTHYeck
ue padoThl

Jara
U3y4eH
usi

DJIEeKTPOHHbIE
uugposbie
o0pa3oBarejibH
ble pecypchbl

IIpumeHeHune
MIPOU3BOJTHOM K
UCCIIEIOBAHUIO
byHKIMI Ha
MOHOTOHHOCTb U
KCTPEMYMBI
[IpumeHeHne
MIPOU3BOJTHOM K
UCCIIEIOBAHUIO
byHKIMIA Ha
MOHOTOHHOCTb U
3KCTPEMYMBI
IIpumeneHne
MIPOU3BOJTHOM K
HCCJIEIOBAHUIO
byHKIMIA Ha




MOHOTOHHOCTb U
JKCTPEMYMBI

[IpumeHenue
IIPOU3BOJIHOM K
UCCIIEI0BAHUIO
byHKIIUN Ha
MOHOTOHHOCTb U
JKCTPEMYMBI

[Ipumenenue
IIPOU3BOJIHOM K
UCCIIEIOBAHUIO
byukuuit Ha
MOHOTOHHOCTb U
JKCTPEMYMBI

[Ipumenenue
MIPOU3BOJTHOM K
HCCJIEI0BAHUIO
byHkuuit Ha
MOHOTOHHOCTh U
HKCTPEMYMBI
Haxoxnenune
HauOOJIBIIETro U
HaWMEHBILIETO
3HAYEHUs
HETPEepPhIBHOU
byHKIIMM Ha
OTpe3Ke
Haxoxnenune
HauOOJIBIIEro U
HaWMEHBIIIETO
3HAYEHUS
HEIPEPBIBHON
byHKIIMM Ha
OTpe3Ke
Haxoxnenune
HauOOJIbIIEro U
HaWMEHBIIIETO
3HAYEHUS
HEIPEPBIBHOU
byHKIIMH Ha
OTpe3Ke

10

Haxoxnenue
HauOOJIBIIEro U
HaUMEHBIIIETO
3HAUYEHUS




11

12

13

HEIPEPBIBHON
byHKIMY Ha
OTpe3Ke
Haxoxnenune
HanOOJIBILIEro U
HAUMEHBIIIETO
3HAYECHUS
HEMPEepPhIBHOU
GyHKIIMY Ha
OTpe3Ke
Haxoxnenue
HanOOJIBILIEro U
HAaWMEHBIILIETO
3HAYECHUS
HEeMPEephIBHOU
byHKIIMM Ha
OTpe3Ke
[IpumeHenne
MIPOU3BOIHOM IS
HAXO0XKJICHUS
HaWJTY4IIero
pelieHus B
MPUKIIATHBIX
3a/a4ax

14

[Ipumenenue
MIPOU3BOIHOM ISt
HaXO0XKJICHUS
HAWIy4YlIEro
pelIeHHS B
MPUKJIaAHBIX
3a71a4ax

15

IIpumeHeHune
IIPOU3BOIHOM IS
OmpeeacHus
CKOPOCTH U
YCKOpPEHHUS
npouecca,
3aIaHHOTO
bopmymnoit win
rpadukomMm

16

IIpumeHeHue
IIPOU3BOIHOM ISt
OIpeeICHUs
CKOpOCTH U
YCKOpPEHHUS




17

npoiiecca,
3aJaHHOTO
bopmynoit wim
rpaduKomM
Kommnosunus
byHKIUH

18

Kommo3unus
byHKIUH

19

20

Kommo3unus
byHKIHIA
I'eomerpuueckue
00pa3bl
ypaBHEHUH Ha
KOOPJIMHATHOM
IJIOCKOCTH

21

22

23

['eomeTpuueckue
00pa3sbl
ypaBHEHUH Ha
KOOpAVHATHON
IJIOCKOCTH
KonTponpHas
pabora:
"UccnenoBanue
byHKIHI ¢
MOMOIIIbIO
MPOU3BOIHOM"
[TepBooOpaznas,
OCHOBHOE
CBOMCTBO
epBOOOpa3HbIX

24

25

26

[TepBooOpazHbie
3JIEMEHTaPHBIX
byHKIUI.
IIpaBuia
HaXOXKICHHSI
epBOOOpa3HbIX
[TepBoobpazubie
AIIEMEHTAPHBIX
byHKIU.
IIpaBuna
HaXOXKJICHHS
epBOOOPA3HBIX
WuTerpai.
I'eomeTpuueckuit
CMBICII HHTETpaja




27

Brruucnenue
ONPEACIEHHOTO
WHTEerpaja rno
dbopmyie
Herotona-
JletiOuuIa

28

29

30

Brrancnenue
OIPEJIEIIEHHOTO
WHTErpaja mno
dbopmyie
Herotona-
JletiOuwmia
[Ipumenenue
MHTEeTrpaja s
HaXO0KJICHHS
Iomanaeu
IUIOCKUX (QUTyp
[IpumeHenne
WHTErpasa s
HaXOXKJACHHUS
00BEMOB
TEOMETPUYECKUX
TeN

31

32

[Tpumepsl
peuieHuit
nuddepeHraIbH
BIX YPaBHEHUN
[Ipumepsr
peLeHu i
nuddepeHnraiba
bIX YPaBHEHUH

33

Maremarndeckoe
MOJIETTUPOBAHUE
peanabHbIX
IIPOLIECCOB C
MOMOIIIbIO
nuddepeHnraiba
BIX YPAaBHEHUN

34

35

KontponpHas
pabora:
"TlepBooOpazHas u
uHTerpan”
Tpuronomerpuuec
KHe QyHKIUH, UX
CBOWCTBA U




rpaduku

36

Tpuronomerpuuec
Kre QyHKIUH, UX
CBOWCTBA U

rpaduku

37

38

Tpuronomerpuyec
KHe (QYHKITUH, UX
CBOMCTBa U
rpaduku
Tpuronomerpuuec
Kre QYHKIUH, UX
CBOMCTBA U

rpaduku

39

40

Tpuronomerpuyec
K1e QyHKINH, UX
CBOMCTBa U
rpaduku

OTt60p KOpHEH
TPUTOHOMETPUYEC
KMX YPaBHEHUH C
MIOMOIIIbIO
TPUTOHOMETPUYEC
KOI OKpY>KHOCTH

41

42

43

OTt60p KOpHEH
TPUTOHOMETPUYEC
KHX YPaBHEHUH C
ITOMOIIBIO
TPUTOHOMETPHUYEC
KOU OKpY>KHOCTH
OTt60p KOpHEH
TPUTOHOMETPUYEC
KMX YPaBHEHUH C
IIOMOIIBIO
TPUTOHOMETPUYEC
KOU OKpY>KHOCTH
OTt60p KOpHEH
TPUTOHOMETPHUYEC
KMX YPAaBHEHUH C
IIOMOIIBIO
TPUTOHOMETPUYEC
KOM OKpPY’KHOCTH

44

45

Pemenue
TPUTOHOMETPHUYEC
KUX HEPABEHCTB
Pemenne




TPUTOHOMETPUICC
KX HCPABCHCTB

46

Pemenue
TPUTOHOMETPUYEC
KUX HEPABEHCTB

47

Pemenue
TPUTOHOMETPHYEC
KHX HEPaBEHCTB

48

KonTtponbHas
pabora: "I'paduxu
TPUTOHOMETPUYEC
KUX (QyHKIHHA.
Tpuronomerpuuec
KHE HEepaBeHCTBa"

49

50

OCHOBHBIE METOBI
peleHus
ITOKa3aTeIbHbBIX
HEPABCHCTB
OCHOBHbBIE METOIBI
pelIeHus
IMOKa3aTEIbHBIX
HEPABEHCTB

51

52

OCHOBHBIE METOBI
peleHus
[TOKa3aTeIbHbBIX
HEPABEHCTB
OCHOBHbBIE METOIBI
pelIeHus
MMOKa3aTEIbLHBIX
HEPABECHCTB

53

54

OCHOBHBIEC METOIBI
peleHus
norapuMuuecKux
HEPABEHCTB
OCHOBHbBIE METOBI
pelIeHus
JorapupMuUecKux
HEPABECHCTB

55

56

OCHOBHBIEC METOIBI
pereHus
norapupMuuecKux
HEPABEHCTB
OCHOBHbBIE METOBI
pelIeHus
Jorapu(MUIECKUX




HEPaBEHCTB

57

OCHOBHBIEC METOIBI
pelieHus
UPPaIMOHATTEHBIX
HEPABEHCTB

58

59

OCHOBHBIE METO/IBI
peleHus
UPPAIMOHATILHBIX
HEPABEHCTB
OCHOBHBIE METOIBI
pelieHus
UPPaIMOHATTLHBIX
HEPABEHCTB

60

61

OCHOBHBIE METOIBI
peuieHus
UPPaOHATBHBIX
HEpaBEHCTB
I'padmyeckue
METOJIbI PEIICHHS
UppaMOHATEHBIX
YpaBHEHUU

62

I'paduyeckue
METObI PELICHUS
UPpaLMOHATIBHBIX
ypaBHEHU

63

64

I'paduyeckue
METOJIBI PEIICHHS
MIOKa3aTeNIbHBIX
ypaBHEHUU
I'paduueckue
METO/Ibl PEeLICHUS
MOKa3aTeNbHBIX
HEpPaBEHCTB

65

66

I'papuueckue
METO/bI PELICHUS
JorapupMuUecKux
ypaBHEHUU
I'paduueckue
METOABI PELICHUS
JorapupMUUECKUX
HEPABEHCTB

67

I'paduueckue
METO/BI PEeLICHHS
JorapuMUIECKUX
HEPABEHCTB




68

I'paduyeckue
MCTOAbI PCIICHUA
II0Ka3aTCJIbHbIX U
norapupMuIeCcKux
YpaBHEHUI

69

70

I'paduueckue
METO/bI PEeLICHHS
MOKa3aTeNbHbIX U
JorapupmMuuecKux
YpaBHEHUI
I'padmueckue
METOJIbI PEIICHUS
MIOKA3aTeJIbHBIX U
JorapupmMuuecKux
HEPABEHCTB

71

72

73

I'padpuueckue
METO/bI PELICHUS
MOKAa3aTeIbHbIX U
norapuMHIECKUX
HEpaBEHCTB
KonTponpHas
pabora:
"UppauroHanbHbie
, IOKA3aTeJIbHbIE U
norapudmuueckue
HepaBeHCTBA"
KomrmuiekcHbie
YHcla.
Anrebpanyeckas u
TPUTOHOMETPHUEC
Kast (hOpMBI 3ammucu
KOMILJIEKCHOTO
yucia

74

KommnuiekcHbie
qyuca.
Anrebpanyeckas u
TPUTOHOMETPHUEC
Kas (hOpMBbI 3amKcu
KOMILJIEKCHOTO
qucia

75

76

Apudmernueckue
oTepaluu ¢
KOMIUTIEKCHBIMHU
YHCIIaMH
Apudmernueckue




77

OTIEpALINH C
KOMILJICKCHBIMH
YHCIIAMH
Nzobpaxkenue
KOMILJICKCHBIX
qpcen Ha
KOOPJIMHATHOU
IJIOCKOCTH

78

N3o6pakenne
KOMIUIEKCHBIX
qrces Ha
KOOpAUHATHOU
TUIOCKOCTH

79

80

®opmyna Myaspa.
Kopnu n-oit
CTEIIECHU U3
KOMILJIEKCHOTO
yucia

®opmyna Myaspa.
Kopnu n-oit
CTENEHHU U3
KOMILIEKCHOTO
yucia

81

[Ipumenenue
KOMILIEKCHBIX
yucen ais
peLIeHus
GUBUYECKUX U
TEOMETPUYECKHUX
3a1a4

82

83

84

KontposnpHas
pabora:
"KoMrnekcHble
yucia"
HarypaneHbie u
eJIbIe Yncia
Harypanenbie u
eJIbIe Yncia

85

86

IIpumeHeHue
IIPU3HAKOB
JEITUMOCTH LIEJIBIX
quCell
IIpumeneHne
IIPU3HAKOB
JIEITMMOCTH LEJIBIX




YHUCCII

87

IIpumeHeHue
MIPU3HAKOB
JETUMOCTH TEJIBIX
yucen: HOJ u
HOK

88

89

[Ipumenenue
MPU3HAKOB
JEIIMMOCTH LIEITBIX
yucen: HOJ u
HOK
[IpumeHenue
MIPU3HAKOB
JEIIMMOCTH LIEITBIX
YHCell: OCTaTKH 10
MOJTYITIO

90

[Ipumenenue
MIPU3HAKOB
JIETMMOCTH LEBIX
YHUCEN: OCTaTKy 110
MOJYJIO

91

92

[Ipumenenue
MIPU3HAKOB
JETUMOCTH LEJIbIX
YUCEN: aJITOPUTM
EBximmpa mis
pelIeHus 3a/1a4 B
LEJIBIX YHUCIIaxX
KonTponpHas
pabora: "Teopus
HebIxX yrcen"

93

Cucrema u
COBOKYITHOCTh
YPaBHEHHUH.
PaBHOCHIIBEHBIC
CHCTEMEI B
CHCTEMBI-
CIIEICTBUS

94

Cucrema u
COBOKYITHOCTh
YPaBHEHUHU.
PaBHocunbHbIC
CHCTEMEI B
CHCTEMBI-
CIIEICTBHS




95

OCHOBHBIE METOJIBI
pELIECHUS CUCTEM U
COBOKYIIHOCTEH
palOHAIBHBIX
YpaBHEHUI

96

97

OCHOBHBIE METO/IbI
pelleHus: CUCTEM U
COBOKYITHOCTEH
UpPpaLMOHATIBHBIX
YpaBHEHUI
OCHOBHBIE METOJIBI
pELIEHUs CUCTEM U
COBOKYIIHOCTEH
MOKa3aTeNbHbIX
ypaBHEHUU

98

99

OCHOBHBIE METO/IbI
pELLEHUsI CUCTEM U
COBOKYIIHOCTEHN
[OKa3aTeJIbHbIX
YpaBHEHUU
OCHOBHBIE METO/IbI
pELIEHUsI CUCTEM U
COBOKYIHOCTEHN
J0rapupMUUECKUX
ypaBHEHU

100

OCHOBHBIE METO/IBI
peICHUA CUCTEM U
COBOKYITHOCTEH
JorapupMUUECKUX
ypaBHEHUU

101

IIpumeHeHne
CUCTEM K
PEILIECHUIO
MaTeMaTH4eCKUX
3a/1a4 u 3a7a4 u3
Ppa3IUYHbIX
oOnacreil HayKu U
pEAIbHOM )KU3HH,
MHTEPIIpETALINS
MOJTyYEHHBIX
pE3yIbTaToOB

102

IIpumeHeHue
CUCTEM K
PEILICHUIO
MaTeMaTH4eCKUX




3a/1a4 ¥ 3a7a4 U3
PA3INIHBIX
oOnacrell HayKu U
pEAIbHOM )KU3HH,
HHTEpIpeTanus
MOJIyYEHHBIX
pE3yJIbTaToOB

103

104

[Ipumenenue
HEPaBEHCTB K
PpELIEHUIO
MaTeMaTH4eCKUX
3az1a4 v 3a7a4 u3
Ppa3IUYHbIX
obnacTelt HayKH U
peabHOM KU3HH,
UHTEPIIpETAIUS
MOJy4YEHHBIX
pe3yabTaToB
KonTponpHas
pabora: "Cuctemsl
palMOHAJIBHBIX,
UPpaLMOHATIBHBIX
MOKa3aTeNbHbIX U
norapupmMuuecKux
ypaBHeHUN"

105

106

PanmnonaiabHbIe
YpaBHEHHUS C
rnapaMmeTpamu
PanmonanbHnie
HEpPABEHCTBA C
rapaMmeTpamu

107

108

PanmonanbHbIe
CHCTEMEI C
rapaMmeTpamu
Hppanmonansusie
YpaBHEHMUS,
HEpPABEHCTBA C
rnapaMmeTpamu

109

WppanmonanbHble
CUCTEMBI C
napameTpamu

110

[TokazarenbHble
YpaBHEHUS,
HEPABEHCTBA C
rapameTpamu




111

112

IlokazarenbHEIC
CUCTCMBEI C
napaMeTrpamMu
Jlorapudmuueckue
ypaBHEHU,
HEpaBEHCTBA C
napameTpamMu

113

114

Jlorapudmuueckue
CUCTEMBI C
napameTpamu
Tpuronomerpuuec
KW YPaBHEHUS C
napameTpamu

115

Tpuronomerpuyec
KM€ HEPABEHCTBA C
napaMmeTrpamu

116

117

118

119

Tpuronomerpuuec
KHE CHUCTEMBI C
napameTpamu
IToctpoenue u
HCCIIEIOBAHNE
MaTeMaTH4eCKUX
Mozenei
peaabHbIX
CUTYaLHi C
MTOMOILBIO
YpPaBHEHUH ¢
napameTpamu
IToctpoenue n
HCCIIEIOBAHNE
MaTeMaTH4eCKUX
Mozenen
peaabHbIX
CUTYAaLUM C
ITOMOIIBIO CUCTEM
YpaBHEHUH ¢
napameTpamu
IToctpoenue n
UCCIIEIOBAHUE
MaTeMaTH4eCKUX
Mozenen
peaIbHbIX
CUTYAaIH C
ITOMOIIBIO CUCTEM
YpaBHEHUH ¢




napaMeTrpamu

Konrtponphas
120  pabora: "3amgaum ¢
napaMerpamu”
IToBTOpEHue,
0000111eHHE,
121 | cucremarusanus
3HAHUM:
"VYpaBuenus"
IToBTOpEHue,
0000111eHNE,
122 cucremaruzauus
3HaHMI:
"YpaBuenus"

[ToTOpEeHue,
0000111eHHE,
CUCTeMaTU3aLIUs
123 | 3HanHwmii:
"VpaBHeHUs.
Cucremsl
ypaBHEHUI"

[ToTOpEHue,
0000111eHHE,

124 | cucremarusanus
3HAHWI:
"Hepasencrtpa"
[ToBTOpEHue,
o0oO1enue,

125 cucremarnsamus
3HAHMIL:
"Hepasencraa"

IToBTrOpenue,
000011IEHHE,

126 cucremaruzanus
3HAHUM:
"Hepasenctpa"
IToBTOpEHue,
o0o01enue,
CHCTEeMaTH3aIus
3HAHUM:
"[IponsBoanHas u
e€ npuMeHeHue"

127

IToBTOpEHuE,
128 = 0000menwue,

CUCTEMAaTH3aINs




3HaHUI:
"IIpousBoaHas u
e€ npuMeHeHue"
IToBTOpeHwue,
0000111eHNE,

129 CI/ICTel\faTI/IBaHI/Iﬂ
3HAHUM:
"I[IpousBonHas u
eé nmpuMmeHeHue"
IToBTOpEHue,
0000111eHNE,

130 CI/ICTel\faTI/BaI_II/ISI
3HAHUM:
"UnTerpan u ero

npuMeHeHue"

[ToTOpeHwue,
0000111eHHE,

131 cucremaru3amus 1
3HAHUM:

"OyHkun"
IToBTOpEHue,
0000111eHHE,

132 | cucremarusanus 1
3HAHWI:

"OyHkuun"

[ToTOpEeHue,
o0o01Ienue,

133 cucremarn3samus 1
3HAHMIL:

"OyHkIIn"

Hrorosas
134  koHTpoONbHAs 1 1
pabota

Hrorosas

135 xoHTpoOIBHAs 1 1
pabora
IToBTOpEHue,
o0o01enue,
CcHUCTEeMaTH3aLIMs
3HAHUU

136

OBILIEE
KOJIMYECTBO
YACOB TIO
TTIPOT'PAMME

136 10




YYEBHO-METOJNYECKOE OBECNEYEHUE OGPA30OBATEJILHOTO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI JIJISI VUEHUKA

Maremaruka. Anrebpa u Hadana maremMarndeckoro anammsa 10-11 ki (6a30BbIi 1

yrnyOneHHsblil yposenb) III.A. AnumoB, Tkauesa u ap. [Ipocsenienue 2022 1.

METOAUYECKUE MATEPHUAJIBI 1JId YYUTEJIA

Metoanueckue U AUAAKTHYECKUe MaTepraiibl K yueOHuky LII.A.AnmumMoB u ap.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://pedsovet.org/

http://school-collection.edu.ru
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