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INOACHUTEJIBHASA 3AIINCKA

VYuebuplii Kypc «AnreOpa W Hadajga MaTeMaTHUYECKOTO aHAIN3a» SBISETCS
OJIHUM W3 HamboJjee 3HAYMMBIX B IMpOrpamMMe CpeIHero o0iero oOpa3oBaHUS,
IOCKOJIbKY, C OJJHOW CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAJIbHYIO 0a3y ais
U3YyYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, & C JPYroil CTOPOHBI, (POpMHUPYET
JIOTUYECKOE U a0CTPAKTHOE MBILIUIEHHE OOyYaroMIMXCA Ha YPOBHE, HEOOXOIUMOM
JUIs OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPHUH, CIIOBECHOCTU U JIPYTHX
JUCHMIUIMH. B paMkax AaHHOro yudeOHOro Kypca oOydaromuecs OBJIaJI€BaiOT
YHUBEpPCAJIbHBIM SI3BIKOM COBPEMEHHOH HaykH, KoTopas (OpMyIUpyeT CBOHU
JOCTH)KEHHUS B MaTeMaTH4ecKoil popme.

VYyeOublii Kypc anreOppl M Hayajl MaTeMaTUYECKOro aHallh3a 3aKJaJlbIBaeT
OCHOBY Ul YCIEUIHOTO OBIAJCHHS 3aKOHaMH (U3MKH, XHUMHUHU, OHOJIOTHUH,
NOHMMaHUSl OCHOBHBIX TEHJICHIIUI Pa3BUTUS SKOHOMUKH M OOLIECTBEHHON YKU3HHU,
IO3BOJIAIET OPHEHTUPOBATHCA B COBPEMEHHBIX LMQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO HCIOJIb30BaTh UX Uil JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOM XM3HH. B TO ke Bpemsi oBnageHHEe aOCTPAKTHBIMU U JIOTHYECKU
CTPOTMMHU KOHCTPYKIUSIMHU anreOpbl M MaTeMaTHYEeCKOro aHalli3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTb, JOKAa3bIBAThH
YTBEPKACHUS C IMOMOILBIO MHAYKIMM U paccy’kKJaTh JEAYKTHBHO, UCIIOJIb30BAThH
00001IeHNEe W KOHKpETH3allMio, a0CTparupoBaHWE M aHaJOruw, (opmMupyer
KpEaTUBHOE U KPUTHUECKOE MBIIILICHHUE.

B xone usyuenus yuyeGHOro Kypca «Anredpa M Hayajla MaTeMaTH4YECKOTO
aHam3a» O0y4Yaroluecs IMOJIy4YaroT HOBBIM ONBIT PEIICHUs MPUKIAJAHBIX 3ajad,
CaMOCTOATENIbHOTO MOCTPOEHUsI MAaTEMaTUYECKUX MOJENIel peallbHbIX CUTYalUi,
UHTEPIPETallud  TOJYYCHHBIX  PEUICHWH, 3HAKOMSTCS C  [pUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMpPUPOJE, HAyKe U HCKYCCTBE, C
BBIIAIOLIUMUCS MATEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VY4eOHbIil Kypc 00nazaeT 3HAYMTEIbHBIM BOCIHUTATENBHBIM IMOTEHIHAJIOM,
KOTOpPBIM peanu3yercs Kak uepe3 Yy4eOHbId MaTepuall, CHoCOOCTBYIOLIUN
(GopMUPOBAaHNIO HAYYHOIO MHPOBO33PEHHs, TaK W Yepe3 CHeHUPHUKY y4uyeOHOMH
NESTeIbHOCTH, TpeOyloleld MNpOJOJDKUTENbHON  KOHUEHTpAalud BHHMMAHUA,
CaMOCTOSITENIbBHOCTH, AaKKypPaTHOCTH ¥  OTBETCTBEHHOCTHM 3a IOJY4YEHHBIN
pe3yJibTar.

B ocHoBe Meromuku oOydeHHs] airedpe M HadajlaM MaTeMaTH4eCcKOro
aHaNM3a JEKUT ACSITETbHOCTHBIN MPUHIUI 00yUYCHHS.

B crpykrype yueOHOro kypca «Anrebpa M Hadaja MaTeMaTH4YE€CKOIrO
aHaJIM3a» BbIIEICHBI CIEAYIOUINE COAEpPKATEIbHO-METOANUECKUE JTUHUM: «Yucna
U BhIUKCIEHU», « DyHKIUU U rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTEMaTUYECKOro aHanu3a», «MHoxkecTBa M JIOTHMKa». Bce OCHOBHbIE



COJIepKATEIIbHO-METOIMUECKUE JIMHUMA HW3Y4aloTCd Ha TMPOTSDKEHUH JBYX JIET
oOyueHusi Ha ypOBHE CpEIHEro oO0Iero oOpa30BaHWs, €CTECTBEHHO OTIOIHSIS
JIpyT ApyTa W MOCTEMEHHO HACBIMIAsCh HOBBIMH TEMaMH W pasneiamu. J[aHHBIN
y4eOHBIN KypC SBISETCS HMHTETPATUBHBIM, TIOCKOJIBKY OOBeAMHSIET B cebe
CoJlep)KaHNe HECKOJIbKUX MAaTeMaTHYeCKHX IUCIUILINH, TaKWX Kak anreopa,
TPUTOHOMETPHUSI, MATEMATHUYECKUI aHaJIW3, TEOPUS MHOXKECTB, MaTeMaTHYeCKas
ngoruka u apyrue. [lo Mepe Toro kak oOydaromuecss OBIaAeBarOT Bcé Ooiee
IMUPOKAM MAaTEMAaTHYECKUM ammapaTroM, Y HUX MOCIeI0BaTeIbHO popMupyercs u
COBEPIIIEHCTBYETCS yMEHHE CTPOUTh MaTeMaTHYECKyI0 MOJETh pealbHON
CUTYallUM, IPUMEHATH 3HAHUS, OJYYCHHBIC MIPU U3YYEHUH Yy4eOHOTO Kypca, s
PEIICHUsT CaMOCTOSITENTFHO CHOPMYITHPOBAHHONW MaTeMaTHYECKOH 3a/1adn, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConeprxarenpbHO-MeTOIMYecKas: JUHUS «UuclIa W BBIYHCICHUS) 3aBepIIacT
dbopMHupOBaHUE HABBIKOB MCTOJIB30BAHUS JACHUCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOTO 00111ero oopasosanus. Ha ypoBHe cpenHero oouiero
oOpa3oBaHusi 0coboe BHUMaHUE ynemsiercs  (QOPMHUPOBAHUIO  HABBIKOB
paIMOHAILHBIX BBIYMCIICHUH, BKIIOYAOIIMNX B €O MCIOJIb30BAaHUE Pa3IMYHBIX
dbopM 3amucu YHWCIAa, YMEHUE JelaTh NPHUKUIKY, BBITIONHSATH MPUOIKEHHBIE
BBIYHCIICHUS, OIICHUBATh YWCJIOBBIC BBIPAKEHUSA, pabOTaTh ¢ MaTeMaTHYECKUMU
KOHCTAHTaMHU. 3HAaKOMble OOYy4YaloIUMCS MHOXECTBA HATYPaIbHBIX, IEJIBIX,
palliOHaNbHBIX W JEHCTBUTENBHBIX  YWCEN  JOMOJHSAIOTCA  MHOXECTBOM
KOMITJIEKCHBIX YWCel. B  KaXIoM H3 3THX MHOXKECTB PacCMaTPUBAIOTCS
CBOWCTBEHHBIE €My crenuduuecKkre 3a7add W ONepamuu: JCICHHE Harlelo,
OTIEpUPOBAHUE OCTAaTKAMU Ha MHOXECTBE IIEJBIX YHCEN, OCOoOble CBOMCTBA
palMOHAIBHBIX U WPPANMOHAIBHBIX YHCEN, apu(PMETHICCKUE OIepaIluy, a TakKe
U3BJICUCHUE KOPHS HATypaJlbHOH CTEIICHH Ha MHOYKECTBE KOMILJICKCHBIX YHCEIL.
bnaromapsi mocienoBaTenbHOMY pPAaCIIMPEHHIO Kpyra HCHOJIB3YEeMBIX YHCENl U
3HAKOMCTBY C BO3MOXXKHOCTSIMH WX TPUMEHEHHUS ISl PEIICHUs Pa3IUYHBIX 3a/1a4
dbopMupyeTcsi Tpe/CTaBICHNE O €IUHCTBE MATeMaTHKH KaK HayKH W €€ POJH B
MIOCTPOCHUU MOJIEJICH pEeaNbHOr0 MHUpPA, HIMPOKO HCIONB3YIOTCS 00O0OIICHHE U
KOHKpETH3aIHs.

Jluaus «YpaBHEHUS W HEPABEHCTBA» PEATM3YETCS Ha MPOTSHKCHHH BCETO
oOydeHHsT Ha YpPOBHE CpEeIHEro oO0mero oOpa3oBaHMs, MOCKOJIBKY B KaXKIOM
paznene IlporpamMmbl TpPEeayCMOTPEHO pEIICHHE COOTBETCTBYIONMMX 3anad. B
pe3ynbraTte OoOydalomuecss OBJAJCBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
paIMOHAIBHBIX, HWPPAMOHATIBHBIX, TOKAa3aTeIbHBIX, JIOTApU(PMHUYECKUX U
TPUTOHOMETPUUYECKUX YpPAaBHCHHI, HEPABEHCTB M CHCTEM, a TakXke 3ajad,
comepxammx mapaMmerpbl. [losydeHHbIE YMEHHS MIUPOKO HCHOJB3YIOTCS MpHU
UCCIIeIOBaHNH (DYHKIIUH C TIOMOIIBIO MPOU3BOIHOM, TIPH PEHICHUH MPUKIAIHBIX



3a/1a4y M 3a7]a4 Ha HAXOXXJEHUE HAaMOOJBIINX U HAUMEHBIINX 3HAYCHUN (yHKIIUU.
JlanHasi cozepkaTesibHasi IMHUS BKJIIOYAeT B ce0s Takke (HOPMUPOBAHHE YMEHUN
BBITIOTHATL  pacu€Tel 1o  (dopMmynaMm, TpeoOpa3oBaHUsl  paAlMOHATBHBIX,
UppAIMOHANBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKXKe BbIPAXKEHUN,
colepKalmx CTeneHu u Jjorapudmel. braromaps w3ydeHHIo anreOpandecKoro
Marepuaga MPOUCXOIUT  JaJbHEWIEee  pa3BUTHUE  AJNTOPUTMHYECKOTO U
abCTPAaKTHOTO MBIILIEHUsT OO0ydaromuxcs, GOpMHUPYIOTCS HABBIKU JETYKTHUBHBIX
paccyxjaeHud, pabOTbl C  CUMBOJBHBIMU  (Qopmamu,  MPEACTaBICHUS
3aKOHOMEPHOCTEH W 3aBHCHMOCTEH B BHJE DPABEHCTB M HEPaBEHCTB. AureOpa
npennaraetT d3(QQGEeKTUBHbIE MHCTPYMEHTBHI [UJISl PEIIEHUs TMPAKTUYECKUX U
€CTECTBCHHO-HAYYHBIX 3aJ1a4, HAIJISIAHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKa HAYKH.

ConepxxartenbHo-MeToanueckas JauHus «DyHkuu u rpaduku» TECHO
neperieTaeTcs ¢ APYTMMH JIMHUSMH y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 3a1a€T MOCIIEN0BATEIbHOCTh U3YUCHU MaTepruana. M3yueHne cTeneHHoi,
MOKa3aTeNIbHOM, JIorapu(PMUUYECKON U TPUTOHOMETPUYECKUX (QYHKIIUMA, UX CBOMCTB
u rpadukoB, ucnonab3oBaHue GQYHKIUN I pPEelIeHUs 3a1ad U3 APYrux y4eOHBIX
MPEIMETOB U PEATIBHOMN KU3HU TECHO CBSI3aHO KAaK C MATEMATUYECKUM aHAIU30M,
TaK M C PEIICHWEM ypaBHEHWI U HepaBeHCTB. [lpum 3TOM OoJibllioe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpaXKaTh (HOpPMYJIaMU 3aBUCUMOCTH MEXKIY
pa3NIMYHBIMK BEJIMYMHAMH, HCCIENOBATh MOJy4YeHHbIe (YHKIHMH, CTPOUTh UX
rpaduku. Marepuan 3Tol cojiepKaTeIbHON JTMHUN HalleJIeH Ha pa3BUTHE YMEHUM
YW HaBBIKOB, IMO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEIMYMHAMU B
paznuyHOi (opme: aHaTUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero msydenue
CIIOCOOCTBYET PAa3BUTHIO  AJITOPUTMUYECKOTO  MBIIUICHHUS, CIHOCOOHOCTH K
00O00IIEHUIO M KOHKPETHU3ALIUH, UCTIOJIb30BAHUIO aHAJIOTHA.

ConepxarenbHas nuHusl «Hauyana maremMaTHyecKOro aHaIW3a» IO3BOJISIET
CYHIECTBEHHO PACIIUPUTh KPYT KaK MATEMATUYECKUX, TAK M MPUKIAJHBIX 3a/]ady,
JIOCTYITHBIX OO0YyYaromuMcs, TaK KaK y HUX TOSBISETCS BO3MOXXHOCTb CTPOUTH
rpaduku  CIOXHBIX (GYHKUUNA, OMpeAeNsaTb HX HauOOoNbIIME W HAUMEHBIINE
3HAQYEHMS, BBIYUCIATH Uonmaau Guryp u oObEMBI TEN, HaXOAUTh CKOPOCTH U
YCKOpeHUs IpoueccoB. JlaHHas coaepkareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH TIOCTPOCHUS MATEMATHYECKUX MOJEIEH pEaNIbHBIX CUTYyallUi,
MO3BOJIIET HAXOJWTh HAWIYYIIEe pEUIeHWEe B TMPUKIAAHBIX, B TOM YHCIIE
COLMAJIbHO-DKOHOMUYECKUX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTHYECKOTO
aHajau3a CIOCOOCTBYET pa3BUTHUIO aOCTPAKTHOTO, (HOPMaTBHO-JIOTHYECKOTO U
KPEAaTUBHOTO MBbIIUIEHUS, (POPMUPOBAHUIO YMEHUN pacClO3HABaTh MPOSBICHUS
3aKOHOB MaTeMaTHUKHU B HayKe, TEXHHUKE M HCKyccTBe. OOyuaromuecs y3HAIOT O



BBIJJAIOIINXCS PE3yJIbTaTaX, IOJYYEHHBIX B XOJE€ PAa3BUTUS MATEMATHUKU Kak
HAyKH, U 00 UX aBTOpax.

ConepxaTenbHO-METOANYECKast JIMHUS «MHOXKECTBA U JIOTUKAy BKIIIOYAET B
ce0s DJIEMEHTHl TEOPUU MHOXKECTB W MATEMaTUYECKOW JIOTHKHA. TeopeTHKO-
MHOECTBEHHBIE MIPEICTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJIbHOM MaTEMaTUKU
U TpeayiaraloT HamOoJiee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSAIONINN BCE pa3feibl
MaTeMaTUKH M €€ MPWIOKEHUN, OHU CBS3BIBAIOT pa3Hble MaTeMaTHYEeCKUE
JUCUUIUIMHBL W WX TPWIOKEHHS B eauHoe 1enoe. [loaToMy BakHO JaTh
BO3MOXKHOCTh OOy4Yaromemycsi TOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIA  SI3bIK
COBPEMEHHOM MaTeMaTUKH U UCIOJIb30BAaTh €r0 JIJIsl BBIPAXKEHUS CBOMX MBICIIEH.
Jpyrum BaXHBIM TPU3HAKOM MaTEMAaTUKH Kak HayKd CJeAyeT MpHU3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHMH | CIIEIOBAaHHE OINpPeeIEHHBIM
npaBWjaM  TMOCTPOEHHUS  JI0KA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMu
MaTeMaTU4eCKOW JIOTUKH CHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00ydJaronmxcsi, T03BOJISIET UM CTPOUTH CBOU PACCYKJICHHS HA OCHOBE JIOTMYECKHUX
npaBuii, GOPMUPYET HABBIKK KPUTUUYECKOTO MBIIILICHHUS.

B yueOHOM Kkypce «Anrebpa W Hayaja MaTEMaTHYECKOIO aHaIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJCIHMPOBAHUS, KOTOPHIE MPU3BAHbI
CIocoO0CTBOBAaTh (OPMUPOBAHHIO HABBIKOB IMOCTPOCHHUS MOJIENIe pealbHBIX
CUTyallMii, HCCIEOBaHUS AITHUX MOJENIeH C TOMOIIbI0 ammapara aiareOpsl U
MaTEMaTUYECKOr0 aHajdu3a, WHTEPHpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHus BIUIETCHBI B KQXK/bII U3 pa3/esioB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepuall
y4eOHOro Kypca IIMPOKO HCIOJB3YETCs ISl pelleHus] MPUKIaAHbIX 3aaad. [lpu
pEIICHUH  pEalbHBIX  NPAKTUYECKUX  3a1ad  oOydaroniuecss  pa3BHBAIOT
HAO0JIIOIATENIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOIb30BaTh  aHAJIOTHI0, 0000maTh M KOHKPETHU3UPOBATH  MPOOJIEeMY.
JesatrenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAAHBIX 3a7ad
OpraHu3yeTcs B MPOLECCEe U3YUEHUSI BCEX TEM YUeOHOro Kypca « Anredpa v Havasia
MaTEMaTUYECKOTO aHATTU3ay.

Ha wuzydenne yueOHOTO Kypca «Anrebpa M Hayalla MaTEeMaTHYECKOTO
aHanuza» otBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Hepeno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yucaa 1 BBIYMCICHUSA

PauuonanbHbie yncia. OOBIKHOBEHHbIE U JECATUYHBIE JIPOOU, MPOLICHTHI,
OeckoHeuHble Tepuogndeckue apodu. [Ipumenenue apoOeil M TPOLEHTOB s
pelLIeHUs MPUKIIAIHBIX 3a7a4 U3 PAa3JIUYHbIX OTPAaCied 3HAHUN U PEaJbHOM KU3HMU.

JelictBuTenbHblE 4ncia. PalnMOHalbHBIE W MPPALMOHAIBHBIE 4YHUCIA.
Apudmernueckre  omepalMu ¢ JICWCTBUTENIbHBIMU  4YuclaMd.  Mojayiib
JNENUCTBUTEIBHOTO YHCIIa U €ro cBoicTBa. [IpnOnmxkE€HHbIE BBIYMCICHMS, PABUIIA
OKpPYTJIEHUS], IPUKHUIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ 1nenbiM nokazareneM. buHoM Herorona. Hcnosnbe3oBanue
NOAXO0AsIIerd POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN JJIsl PEHICHUS TPAKTUYECKUX
3a/1a4 U MPEJCTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypaIbHON CTETICHU U €T0 CBOWCTBA.

CreneHb C palMOHAIBHBIM II0KA3aTENEM MW €€ CBOMCTBA, CTENEHb C
JNENCTBUTENBHBIM NTOKA3aTEIIEM.

Jlorapudm wuymcna. CpoiictBa mnorapudma. [lecsTuyHble W HaTypalbHbIC
JorapupMsl.

CuHyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHUCJIOBOIO apryMeHTa. ApPKCUHYC,
ApPKKOCUHYC M apKTAHI€HC YMCIIOBOI'O apIyMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa W TOXIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCMIIBHBIE ypaBHEHMS M ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
penieHue HEpaBeHCTBA.

OCHOBHBIE METO/IbI PELICHUS LENbIX U APOOHO-PALMOHATIBHBIX YPaBHEHUH U
HEpPaBEHCTB. MHOrowieHsl OT OJHOW NEpeMEHHOW. JlelieHMe MHOrowjieHa Ha
MHOIOWIEH ¢ ocrarkoM. Teopema be3y. MHoOrowieHsl ¢  UEIbIMHU
kodpdunmentamu. Teopema Buera.

[TpeobpazoBanusi YMCIOBBIX BBIPAXKEHUN, COAEPKAIMX CTEIEHU U KOPHHU.

HppanumoHnanbHbie YpaBHEHHS. OcHOBHBbIE METOBI peleHus
UppaIMOHAIBHBIX YPAaBHEHUI.

[loka3arenpHble ypaBHEHHs. OCHOBHBIE METOJbI PELICHHUS ITOKA3aTEIbHBIX

YPaBHEHH.

[TpeoOpa3zoBaHue BEIpAXKECHHM, COACPKANTUX JTOTApU(MBI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHbIE METO/Ibl pelieHus
Jorapu(MUUYECKUX YPABHEHHIA.

OCHOBHBIE TPUTOHOMETPHUUYECKHE bopMyIIbI. IIpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUI. PellleHne TPUroHOMETPUIECKUX YPABHEHU M.



Pemenne cucreM nMHENMHBIX ypaBHEHMH. Marpuma CUCTEMBbI JIMHEHMHBIX
ypaBHeHMil. OnpenenuTens MAaTpUllbl 2X2, €ro TIeoOMETPUYECKHH CMBICI H
CBONCTBA, BBIUMCIICHUE €r0 3HAYEHUS, IPUMEHEHHUE OINPENCTUTENS I PEIICHUS
CUCTEMBI JIMHEMHBIX YypaBHEHUU. PemeHue NpUKIAnHBIX 3aa4 C IOMOIIBIO
CHUCTEMBl JIMHEWHBIX ypaBHEHMH. lccinenoBaHne NOCTPOCHHOW MOJEIU €
IIOMOIIBIO MATPHUI] U ONIPEIEIUTEIIEH.

[locTpoeHne MareMaTUYECKUX MOJEJEN pealbHON CHUTyallMH C MOMOUIBIO
YPaBHEHUW U HEpaBEHCTB. lIpuMeHeHHe ypaBHEHMH U HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3aJad M 3aJad U3 pazIuYHbIX OOJacTedl HayKd M peajbHOU
KU3HH.

DyHKUMH U TPaPUKH

OyHKIMs, crnocoosl 3amaHus ¢GyHKOUU. B3aumHO oOpaTHbIE (QYHKIIHM.
Komnozuuust Qynkuuii. I'papuk  (yHkium. DinemeHTapHble MNpeoOpa3oBaHUs
rpadukoB PyHKIHHA.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHud (yukuuu. Hymu Qynkiuu.
[TpomexyTku 3HaKOnoOCcTOosTHCTBA. YETHBIE M HeU€éTHBIC QyHKIMU. [lepuoanueckue
¢ynkuuu. IIpoMexyTKun MOHOTOHHOCTHM (PYHKIUU. MaKCUMyMbl U MUHUMYMBI
¢ynxun. Haubomnbiiee n HanMeHblIee 3Ha4eHNUsT (PYHKIIMU HA TIPOMEXKYTKE.

Jluneitnasi, kBaapaTu4yHas W APOOHO-TMHEHHAs (QYHKIUH. DJIeMEHTapHOE
UCCJIEJIOBAaHHUE U IOCTPOCHUE UX I'PaUKOB.

CrenenHas (GyHKIMS ¢ HATypaJbHBIM U IIEJIbIM MoKa3areneM. E€ cBoiicTBa u
rpadguk. CpoiicTBa U rpaduK KOpHS N-OM CTENEHM Kak (QYyHKUUH OOpaTHOU
CTEIIEHU C HATypaJIbHbIM ITOKA3aTEIIEM.

[TokazarenbHast u norapudmudeckas (yHKIUUA, UX CBOWCTBA M Tpadukwy.
Hcnonb3oBanue rpadguxoB GyHKIMMA 151 pelIeHUs] ypaBHEHUH.

TpuroHoMmerpuueckass OKPY>KHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

QOYyHKIMOHAJIBHBIE 3aBUCMMOCTH B pEAIbHBIX IPOLECCAX W SBICHUSIX.
['paduku peanbHbIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamn3a

ITocaenoBaTeIbHOCTH, CIOCOOBI 3aJlaHUsl IOCJIEA0BATEILHOCTEH. MeTox
MaTeMaTU4eCKON WHIYKIWH. MOHOTOHHBIE U OrpaHUYEHHbIE
IIOCJIEIOBATENBHOCTH. VICTOpHUS BO3HMKHOBEHHS MAaTeMaTHYECKOrO0 AaHaIM3a Kak
aHaM3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMmeTpuueckasi mporpeccu. beckoneuno yObiBaroias
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO yOBIBarOUIEl reoMeTpUYecKon
IpOrpecchui. JIMHEWHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. @opmyiia CII0KHBIX
npoueHToB. Mcmonb30BaHWE NPOrpecCMH Uil PELICHMs peajbHbIX  3a1ad
MIPUKJIATHOTO XapaKTepa.



HenpepeiBHbIE (YHKIIMM W WX CBOMCTBA. TOYKM pas3pbiBa. ACHMIITOTHI
rpadukoB Qynkumii. CBoiicTBa (YHKIIMA HENPEpPHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB [JIsi PEUICHHS HEpPaBEHCTB. [IpMMEHEHHE CBOWCTB HEMPEPBIBHBIX
GYHKIMHI 15 pereHus 3a1ad.

IlepBas u BTOpas npousBoaHble PpyHKIMU. OnpeneneHne, reOMETPUIECKUN 1
bu3HUecKuil CMBICT TPOU3BOJIHON. Y paBHEHUE KacaTeIbHOUN K TpaduKy QyHKIUH.

[IpousBoanbie  aneMeHTapHbIX  (QyHKuuid.  I[IpousBoaHass ~ CyMMbl,
MPOU3BECHUS, YACTHOTO U KOMIO3ULIUK (PYyHKIIHIA.

MHo:xecTBa U JIOTHKA

MHOX€eCTBO, OomepalMd HaJl MHOXECTBAMHU M KX CBOWMCTBA. Jluarpammebl
Oiinepa—Benna. IlpumeHeHHE TEOPETMKO-MHOMXECTBEHHOTO — ammapara  JuJis
ONMCAHUs peaJbHbIX MPOLECCOB W SIBJICHUHM, MPHU PEUICHWU 3a1ad U3 JPYTUx
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBONCTBO MATEeMaTHYECKOTO OOBEKTa, CICACTBHE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHECHMUS.

11 KIIACC

Yucaa 1 BBIYMCICHUSA

Harypanbubie u nenble yucia. [IpumeHeHne npu3HAKOB JEIUMOCTH IIEJIBIX
yycels, HaumOonbuid oOmuit aenutens (mamee — HOJ[) u Hammenswlee oOiiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1a4 B LIEJIBIX YHUCIIAX.

Kommnekcuble wucna. Anredpanueckass U TpPUTOHOMETpUYEcKas (POpPMBbI
3alMMCH KOMIUIEKCHOTO 4HClIa. Apu(pMETHYECKHE OIeparud ¢ KOMIUICKCHBIMU
yuciaamu. M3o0pakeHHe KOMIUIEKCHBIX YHCEI Ha KOOPJIUHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHu U3 KOMIUIEKCHOTO uncna. [Ipumenenue
KOMIUJIEKCHBIX YMCEN JIs1 PeIIeHUs] (PU3NYECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrema ¥ COBOKYMHOCTh YpaBHEHUM M HEPABEHCTB. PaBHOCHIIbHBIC
CHUCTEMBbI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PenieHne TpuroHoMeTpU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI  PEIICHHUS TOKa3aTeIbHBIX U  JIOTapUPMUUYECKUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUSI UPPALMOHATbHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUICHUS CHCTEM M COBOKYIHOCTEM palMOHAJIbHBIX,
UppaIMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUUECKUX YPAaBHEHUI.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IApaMETPaMU.



[IpumeHeHne  ypaBHEHMM, CUCTEM UM  HEPABEHCTB K  PEILICHUIO
MaTeMaTUYeCKUX 3aJad M 3aJad U3 pazIudHbIX o0jacTell HayKu M peajbHOU
YKW3HU, HUHTEPIIPETALNA ITOJTYYEHHBIX PE3YJIbTATOB.

DOyHKIUHN U TPAaPUKHU

I'paduk xommoszunuu Qynkumii. ['eomerpuueckue o0pas3bl ypaBHEHUN U
HEPABEHCTB HA KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U IPapUKU.

['padhuueckre meTonbl pelleHHs YpaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bl PELICHUS 3a/1a4 C TapaMETPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCUMOCTEHM, KOTOpbIE€ BO3HUKAIOT NPU PELICHUM 3a1ad W3 JPYIMX Y4YeOHBIX
IIPEIMETOB U PEANIbHOU KU3HH.

Havana MaTeMaTH4eCKOro aHaJM3a

[TpumeHeHne Mpou3BOAHON K MCCIIENOBAHMIO (DYHKIIMII HA MOHOTOHHOCTbh U
3KCTpeMyMbl.  HaxokaeHue  HamOONbIIEr0O M HAUMEHbBIIEro  3HA4YEeHUH
HENpPEepbIBHON (QYHKIIMN HA OTPE3KE.

[IpuMeHeHne NPOU3BOJHOM I HAXO0XKACHUS HAWJIy4dlllero pEIICHUS B
INPUKIAIHBIX 33/1adax, Uil ONPEACIICHUS CKOPOCTH M YCKOPEHHMS Ipouecca,
3aJJaHHOTO (HOPMYJIIOH W TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO TiepBOoOOpa3HbIX. I[lepBooOpasHbie
ayieMeHTapHbIX QyHKuuid. [IpaBuna HaxoxaeHUs NepBOOOpa3HBIX.

WNurerpai. I'eomerpruueckuit CMBICII UHTErpaia. Brruncnenune
onpeaenéHHoro uurerpaia mno gopmyne Hetorona-JleitOnuna.

[IpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOIIAZe IMIOoCKUX ¢Guryp u
00BEMOB reOMETPUUECKUX TEJL.

[Ipumepsr pemenuii auddepeHIanbHbIX ypaBHEHUNH. MaTtemaTtuueckoe
MOJICIMPOBAaHUE pEAJbHBIX MPOLIECCOB C TNOMOLIBI  Au(depeHInaIbHbIX
YPaBHEHH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxaaHCKOTO BOCIIMTAHMSI:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMU 00YUaAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOI'O  WJI€HAa  POCCUUCKOTO  OOIlecTBa,  MPEJICTABICHUE O
MaTeMaTUYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUU,
NpoLeAyp TPaKIAHCKOTO o00IIecTBa (BBIOOPHI, OMNPOCHI W JIPYroe), yMEHHue
B3aUMOJICCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKOU TPAXTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOILIOMY M HACTOSIIEMY POCCHICKOW MAaTe€MAaTHUKHU, IIEHHOCTHOE OTHOIIEHHUE K
JTOCTHKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaTE€MaTUUYE€CKOM IIKOJIBI,
WCIIOJIb30BaHUE JTUX JOCTHKEHUW B JAPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAHMWE JYXOBHBIX IEHHOCTEH POCCHUUCKOr0 Hapoaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUA, 3TUYECKOTO IMOBEIECHUS, CBSI3aHHOIO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTH)KEHUW HayKH U JEATEeIbHOCThIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIQ/Ia B IIOCTPOCHHUE YCTOWYHUBOTO OYAYIIETO;

4) 3¢TETH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3aj1a4, PEIICHUN, PACCyKIECHNUH, BOCIPUUMYUBOCTD
K MaTeMaTUYECKUM aCIEeKTaM Pa3IMuYHbIX BUJIOB UCKYCCTBA;

5) pu3n4YecKoro BOCHUTAHUSA:

c(OPMHUPOBAHHOCTh yMEHUS TPUMEHSATh MAaTeMAaTHUYeCKHEe 3HAHUA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 37I0pOBBIO (3I0pOBOE TUTAHHE, COATAHCUPOBAHHBIA PEKUM 3aHITUH U
OTIIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3MUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) Tpy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAYy, OCO3HAHME IIEHHOCTH TPYAOJIO0Us, HHTEpeC K
paziuuHbIM  chepaM  NpoEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW U €€ NPWIOKECHUSIMU, YMEHHUE COBEpIIATh OCO3HAHHBIM BHIOOP
Oynymeli mnpodeccnr u peaTn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO H
CcaMOOOpa30BaHUIO Ha TPOTSKEHWU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABIECHHOCTH;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW KYJIbTYpPhl, TOHUMAHUE BIIASHUS
COLUAIBHO-DKOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE NMPUPOJHOU U COLIMATIBHOU
Cpenbl, OCO3HAHUE TII00AIBHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, OpUCHTAITUS
Ha TPUMEHEHHE MaTEMAaTHUUYECKUX 3HAHUN IS pelieHus 3a7ad B 00JacTu
OKpy>Karollel cpenpl, IUIAHUPOBAHUE TIOCTYIKOB U OILIEHKH HUX BO3MOXHBIX
MOCJICICTBUU JIJISI OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKW U OOIICCTBEHHOM  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYeCKOl HayKH Kak c(epbl 4YeIOBEYECKON MAesITeTbHOCTH, AITamloB €&
pa3BUTUS M 3HAYUMOCTH [IJI1 Pa3BUTUS LHUBUJIM3ALIMM, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOM KyJIbTYpOM KakK CpEICTBOM IIO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBIATh MNPOCKTHYID M MCCIEIOBATEIbCKYIO0 JEATEIbHOCTD
WHJMBUAYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble J1lornyeckue qeicTBus:

BBISIBJISIT M XapaKTEpU30BaTh CYIIECTBEHHbIE NMPU3HAKKM MaTEMaTUYECKHUX
OOBEKTOB, TMOHSATUH, OTHOLIEHWHA MEXAYy MOHATUAMH, (QOPMYyJIHPOBATH
OnpeeeHUs MOHATHI, YCTAHABIMBATh CYIECTBEHHBIN NPU3HAK KJAcCU(DHUKALUH,
OCHOBaHUs AJ1s1 0000IIEHUS U CpaBHEHUS, KPUTEPUH MPOBOUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OpPMYJIUPOBATb U  MpeoOpa3oBBIBATH  CY)KJICHUS:
YTBEPAUTENbHBIE U OTPULATENIbHbIE, € IMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U ITPOTUBOPEUMS
B (hakTax, JaHHBIX, HAOJIONECHUSAX U YTBEPXKACHUAX, MpeularaTb KPUTEpUHU IJis
BBISIBJICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUUH;

JIeJIaTh BBIBOJIBI C HCIIOJB30BAHWEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX MU
MHIYKTUBHBIX YMO3aKIIIOUEHHI, YMO3aKJIIOUEHU 110 aHAJIOT U H;

IIPOBOJUTH CAMOCTOSITENBHO J10KA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBaTh apryMEHTALMIO, IPUBOIUTE IIPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOBI;

BbIOMpATh Ccrnocod pemeHuss y4eOHOW 3ajaud (CpaBHUBATh HECKOJBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh HaumboJiee MOAXOAAIMA € y4ETOM
CaMOCTOATENILHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble ucciaenoBaregbcKue 1eHCTBUA:

WCII0JIB30BaTh BOIPOCHI KAaK HCCIIEI0BATEIbCKUM HHCTPYMEHT IO3HaHUS,
dbopMyaMpoBaTH  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUUE,  MOpoldieMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hopMHpOBaTh THMOTE3Y, apryMEHTHPOBATH
CBOIO MTO3ULINI0, MHEHUE;

IIPOBOJUTE CAMOCTOSITENIBHO CIIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIEA0BAHUE
10 YCTAHOBJIEHUIO OCOOEHHOCTEM MaTEMaTHUYECKOT0 0OBEKTa, SIBJICHUS, Ipoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMHU, SIBICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENIbHO (POPMYTHPOBaTH OOOOIICHHSI U BBIBOJBI MO pe3yibTaTaM
OPOBEAEHHOIO  HAONIOACHUS, HCCIENOBaHUS, OLIGHUBATh  JIOCTOBEPHOCTH
IIOJTyYEHHBIX PE3yJIbTaTOB, BBIBOJOB U 0000IIEHNUI;

IIPOTHO3UPOBAaTh BO3MOXKHOE DPa3BUTHE IIpOLECCa, a TaKXKE BBIJIBUTATh
MPEANOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmanmeit:

BBISBJISITh JeUIUTH MHPOPMALIUHU, JAHHBIX, HEOOXOIUMBIX JJIsl OTBETa Ha
BOIIPOC U I pEUICHUS 3aa4H;

BbIOMpATh MH(POPMALMIO U3 UCTOYHUKOB Pa3IMYHbIX TUIIOB, aHAJTU3UPOBATh,
CHUCTEeMATHU3UPOBaTh W WHTEPIPETHPOBATh WHGOPMAIMIO PA3IUYHBIX BHUAOB U
dbopM IpeaCcTaBICHNUS,

CTPYKTYypUpPOBaTh HMH(OPMALIMIO, MPEACTABIATh €€ B Pa3IMYHBIX (PopMmax,
WLITIOCTPUPOBATh IpaPUUECcKH;

OLICHUBATh HaAEKHOCTh uH(popmMaIun o CaMOCTOSITEJIbHO
chOpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHUBEpPCAJbHbIC YYeOHbIE 1eliCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (DOPMYIHPOBATH CY>KIACHHS B COOTBETCTBUU C YCIOBUSMU U
HesnsMu OOLIEHMsI, SICHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOI TOYKY 3pEHUS B
YCTHBIX W IHCBMEHHBIX TEKCTax, JaBaTh IIOSICHEHUS II0 XOJy pPELICHHUs 3aJadH,
KOMMEHTHUPOBATH IOJYYEHHBIN pe3yJIbTarT;

B X0/€ 00CYXXJIeHUS 33JaBaTh BONPOCHI MO CYIIECTBY 0OCYXKIaeMOMl TEMBI,
npoOyieMbl, peliaeMol 3aJayd, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOMCK
pEeLIEHUs], COIIOCTABJIATh CBOU CYXKIEHUsS C CYXICHWAMU [PYTHX YYaCTHUKOB
auanora, oOHapy’>KMBaTh Pa3lMuUe U CXOJCTBO IO3ULUN, B KOPPEKTHOM (opme
(bopMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YIbTAaThl PEUICHUS 3aa4di, dKCIIEPUMEHTA, UCCIEIOBAaHNUS,
IIPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (opMaT BBICTYIUIEHHS C Y4€TOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUN.

PeFYJIHTI/IBHbIe YHUBEPCAJIBbHLIC yqeﬁnble I[eﬁCTBHﬂ



Camoopranusanus:

COCTaBJISITh ILJIaH, AJITCOPUTM PEILICHUS 3a/1a4u, BRIOUpATh CIOCOO pelIeHus C
y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C YYETOM HOBOW MH(pOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

BJaJeTh  HABbIKAMU  IO3HABATEJIbHOM  pediekcud Kak  OCO3HaHHUSA
COBEPILIAEMbIX JCUCTBUI M MBICIHUTENbHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJETh
cnoco0aMy CaMONPOBEPKH, CAaMOKOHTpPOJS Mpolecca M pe3yjbTaTa peleHus
MaTeMaTHUYEeCKOM 3a/1auu;

OpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJauH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX,
HaWJEHHBIX OIMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUAM, OOBSICHATh IPUUHUHbI
JOCTHKCHHSI WJIM HEAOCTHIKECHHS PE3yIbTaTOB JCSTENbHOCTH, HAXOUTh OILIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

CoBmecTHAs 1eATEJIbHOCTD:

NOHUMAaTh M HCIOJIb30BATh MPEUMYILECTBA KOMAHJAHOW U MHAMBUAYaJIbHOU
pa®oThl TpU pemieHHH y4eOHBIX 3a4ay, MNPUHUMATh LEdb COBMECTHOU
JeSITeNIbHOCTH, TUIAHUPOBATh OPTraHU3allMI0 COBMECTHOM pPabOThHI, pacHpeneniTh
BUJBI paboOT, JOTOBapWBATHCS, OOCYX JaTh TMPOIECC W PpPe3yJabTaT padoTHI,
0000111aTh MHEHHSI HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B IpyHmHoBbIX (opmax paboThl (00CyxkAeHUs, OOMEH MHEHUH,
«MO3rOBbIE€ IITYpPMbl» M HWHBIE), BBIIOJHATH CBOK 4YacTb pabOTBl U
KOOPAMHUPOBATh CBOM JCHCTBUS C JPYTUMHU WIEHAMH KOMAaH[bl, OLIEHUBATh
KauecTBO CBOETro BKJaJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kjaacce oOyyaromMiicss MOJYYUT CIIEIYIOIINAE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM paboyeil mporpaMmbl y4eOHOTO
Kypca «Anredpa u Havyajla MAaTEMaTUYECKOr0 aHaTU3a»:

Yucaa v BBIYMCICHUSA:

CBOOOJHO OINEpPUPOBATH MOHATHUAMH: PaAlMOHAIBLHOE YHUCIO0, OECKOHEUYHas
nepuoAndecKas JApoOb, MPOLEHThI, HPPALUOHAIBHOE YHUCIO, MHOXECTBa
paLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEUCTBUTEIIBHOTO YNCIIA;

OPUMEHATh JpOoOM M TPOLEHTHI JUIsl PEIIeHUs] NPUKIAJAHBIX 3a1ad U3
pA3JIUYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSITH NMPUOTNKEHHBIC BEIYUCIICHUS, IPABUJIa OKPYTIJICHUS, IPUKUIKY U
OLICHKY PE3YJIbTaTa BHIYUCIICHUN;



cBOOOZHO ONEpUpOBaTh IOHATHEM: CTENEHb C IIeJIbIM I[OKa3aTeleM,
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3alIUCU JEHCTBUTENBHBIX YUCEI JUJISl PEILICHUS
IPaKTUYECKUX 3a]a4 U MPEICTaBICHUS JaHHBIX;

cBOOOJHO OMEpPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypajbHOU
CTEIICHH;

cBOOOHO ONEPUPOBATH MOHATUEM: CTEIIEHb C PALIMOHAIBHBIM I10Ka3aTeleM;

CBOOOZHO OIEpPUPOBaTh MOHATUAMU: JIOrapupM uHcIa, JECATHUYHBIE U
HaTypaJbHbIE JIOTApUDMBIL;

cBOOOZHO OMEPUPOBATh MOHITHSIMH: CHHYC, KOCHUHYC, TAaHT€HC, KOTAHTE€HC
YHCIIOBOTO apTyMEHTA;

OIEpUPOBATh MOHATHIMH: APKCUHYC, aPKKOCUHYC M apKTAaHI'€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

cBOOOZHO OMEpUPOBATH MOHITHSIMH: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCWIJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh PA3JIMYHbIE METOJbl pPEIICHUs pPALMOHAIBHBIX U JApOOHO-
palMOHAIBHBIX yPaBHEHWH, NPUMEHATh METOJ HWHTEPBAJIOB JUIsl pPEILICHUS
HEPABEHCTB;

cBOOOZHO OIEpPUPOBATh MOHATUSMHU: MHOTOWIEH OT OJHOW MEPEMEHHOM,
MHOTOUWIEH C LEeIbIMH KO3(p(PUIUEHTAMH, KOPHU MHOIOYWIEHA, HPUMEHSATh
JICJICHHE MHOTOWIEHA HAa MHOTOYJIEH ¢ OCTaTKOM, TeopeMy besy u teopemy Buera
JUISl pELIEHUS 3a/1a4;

cBOOOMHO OMNepUpoBaTh MOHATUAMU: CHCTEMa JIMHEHHBIX YpaBHEHHIH,
MaTpulla, ONPENEIUTENb MaTpulbl 2 X 2 M €ro IeOMETPUYECKUN CMBICI,
VICIIOJIB30BaTh CBOMCTBA ONpENENHTENs 2 X 2 JUId BBIYUCIICHHUS €0 3HA4YCHUS,
IPUMEHATh ONPENCIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX YPaBHEHUH,
MOJENUPOBATh PEAIBHBIE CUTYAllMH C MOMOILIBIO CUCTEMBI JUHEWHBIX YPaBHEHUN,
UCCIIEN0BAaTh IOCTPOCHHBIE MOJEIHM C IIOMOIIBIO MaTPULl U ONPENEIINUTEIIEH,
MHTEPIPETUPOBATH NIOJyYEHHBIN PE3YyJIbTaT;

UCIIOJb30BaTh CBOMCTBA JEHCTBUH C KOpHSAMHU JUIsl IpeoOpa3oBaHUsA
BBIPAKCHU;

BBIIIOJIHATH NPE0OPa30BAHMS YHCIOBBIX BBIPAXKEHUH, COAEPIKALLUX CTENEHH C
palMOHAJIBHBIM [T0KA3aTEeIIEM;

UCII0JIb30BaTh CBOMCTBa jorapupmMoB U1t npeoOpa3oBaHUs
aorapu(pMUUYECKUX BbIPAKEHUH;

CBOOOJHO ONEPHUPOBATH MOHATHSIMHU: HpPPALMOHAIIbHBIE, OKA3aTelIbHbIE U
JorapuMuyecKre ypaBHEHUs, HAXOAUTh X PEIICHUS C TTOMOIIbIO PAaBHOCUIIBHBIX
IIEPEXO0I0B WM OCYIIECTBIIAA IPOBEPKY KOPHEM;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIIBI JUTsl TpeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAKECHH;

CBOOOMHO OMNEpHpPOBaTh MOHATHEM: TPUTOHOMETPHUECKOE YpaBHEHHE,
OPUMEHSITh  HeoOxoammbie  (HOPMYJIBI Il PEIMICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPAaBHEHUM;

MOJICTTUPOBAaTh peajbHbIE CHUTyalldd Ha S3BIKE anreOpbl, COCTABIATh
BBIDAKEHHUSI, YpaBHEHHS, HEPABEHCTBA IO YCJIOBHIO 3a7add, HCCIEI0BaTh
MIOCTPOCHHBIE MOJIENTN C MCIIOJIb30BAHUEM arapara anreopsbl.

DOyukuuu ¥ rpapuku:

CBOOOJTHO OTEpPUPOBATh MOHATUSAMU: (PYHKIUS, CITOCOOBI 3a/aHus (PYHKIUH,
B3aUMHO OOpaTHble (QYHKIMM, KoMmo3ulms GyHKOUH, rpaduk (QyHKIUHU,
BBITIOJIHATD 3JIEMEHTapHbIE TpeoOpa3oBaHus rpaukoB PyHKITHI;

CBOOOJHO OMEpPUPOBATH MOHATHSIMH: OOJIACTH OMPEACICHUS U MHOMXKECTBO
3HauYeHUN (QYHKIWH, HYJIH (QYHKITUU, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJTHO OMEPUPOBATh TMOHATUAMH: YETHBIE U HEYETHBIC (PYHKIUH,
nepuoanyeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBbI U
MUHAMYMBI (DYHKIMHM, HAWOOJbINEE W HAMMEHBINEE 3HA4YCHHWE (YHKIMH Ha
IPOMEKYTKE;

CBOOOJTHO OTEPUPOBATH MOHITHSAMU: CTENEHHAs (PYHKIUS C HATypaTbHBIM U
HebIM ToKa3areneM, rpapuk CTENeHHOW (YHKIMH C HAaTypaJbHBIM M IIEJIBIM
nokasaresieM, rpauk KOpHs N-od CTeNneHu Kak (YHKIMH OOpaTHOM CTENEeHH C
HaTYypaJIbHBIM ITOKa3aTeleM;

OTICpUPOBATh TOHATUSMU: JIMHEWHAs, KBaJgpaTWYHas W JIPOOHO-THHEHHAs
(GyHKIMU, BBITIOIHATH 3JIEMEHTAPHOE UCCIIEIOBAHKE U ITOCTPOCHUE UX TPadUKOB;

CBOOOJITHO OMNEPUPOBATH MOHATUSMHU: IOKa3aTeNbHAs W JorapupmMuyeckas
GbyHKUIMU, WX CBOMCTBA U TpaduKH, MCIOJIH30BaThb MX TpAPUKU U1 PEIICHUS
YPaBHEHUN;

CcBOOOZHO ONEpUPOBATh MOHATHUAMU: TPUTOHOMETPUYECKAS OKPY>KHOCTD,
ompe/ieleHue TPUTOHOMETPUIECKUX (DYHKIIUNA YUCIOBOTO apTyMEHTa;

UCIOJIb30BaTh rpaduku (GYHKIMA JJIS  UCCIENOBAaHUS MPOLIECCOB |
3aBHCHMOCTEH TpU pElICHUH 3aj7ad U3 IPYTHX y4eOHBIX MPEAMETOB M peajbHOU
KU3HH, BRIpAXXaTh (POPMYyTaMH 3aBUCUMOCTH MEXy BETMUYNHAMU;

Hauajia MaTeMaTH4eCcKOr0 aHAJIM3A:

CBOOOJTHO ONEPUPOBATH TOHATHUSMU: apu(pMETHUYECKas U TeoMeTpuuecKas
nporpeccusi, 0eCKOHEYHO yOBbIBaroIasi reoMeTpuueckasl mporpeccusi, TMHEHHBIN U
AKCIIOHEHIIMATBHBIA POCT, (POPMyJIa CIOKHBIX MPOIEHTOB, UMETh MPEICTaBICHHUE
0 KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUM IS PEIICHUs peajbHBIX 3aJad MPUKIATHOTO
XapakTepa;



cBOOOHO ONEPUPOBATH NOHITUSIMHU: ITOCIIEI0BATENILHOCTD, CIIOCOOBI 3a/1aHuUs
MOCJIEI0OBATENBHOCTEN, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAO0BATEIbHOCTH,
IIOHUMATh OCHOBBI 3apOXKIAEHHsS MATEMAaTHYEeCKOrO0 aHajgu3a KaKk aHalIu3a
OCCKOHEYHO MaJIbIX;

CBOOOJTHO OIEPUPOBATh TOHATHIMHU: HEMPEPBIBHBIE (YHKIHUHA, TOYKH
paspsiBa rpaduka GyHKIINHA, ACUMIITOTHI rpaduka QyHKITNY;

CBOOOJIHO OIEepupoBaTh MOHATHEM: (YHKIMS, HEMpepbiBHAs Ha OTPE3KeE,
MPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PDYHKIIUIM JIJIst pelIeHuUs 3a/ad4;

cBOOOZHO OMEpUpPOBaTh MOHATUSAMHU: TIEpBasi U BTOpas MPOU3BOJIHBIC
dbyHKIMH, KacatenbHas K rpaduky QyHKIUY;

BBIYUCIIATH MTPOU3BOJIHBIE CYMMBI, MPOU3BEIEHHUS, YACTHOIO U KOMIO3ULIUU
NBYX (DYHKIMH, 3HATh TPOU3BOJIHBIC DIIEMEHTAPHBIX (DYHKITUH;

UCIIOJIb30BaTh T€OMETPUYECKUI U (PU3MUECKUN CMBICT MPOU3BOJHON ISt
penieHus 3aaad.

MHoxkecTBa U JIOTHKA:

CBOOOJTHO  ONEpUPOBAaTh  MOHATUSIMHU:  MHOXECTBO, OIEpaluu  HaJ
MHO>KECTBaMU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapar AJis ONUCAHUS PEAIbHBIX
IIPOILIECCOB U SIBJICHUH, TP PEIICHUHU 33]1a4 U3 IPYTUX YUEOHBIX MPEIMETOB;

CBOOOZHO OIEpPUPOBATh MOHATUSAMU: OINpEAeNIEHUuEe, TeOpeMa, ypaBHEHHE-
CJIe/ICTBHE, CBOMCTBO MaTeMaTU4eCKOro 00beKTa, J0Ka3aTeIbCTBO, PABHOCUIIbHbBIE
YPaBHEHHMS U HEPABEHCTBA.

K xonny oOyuenus B 11 kuacce oOydyaromuiics MOJYYHT CIETYIOLIUE
MPEIMETHBIE PE3yJIbTaThl IO OTACIBbHBIM TeMaM paboyeil mporpaMmbl y4eOHOTO
Kypca «Anredpa u Havyajla MAaTEMaTUYECKOr0 aHaTU3ay:

Yuciaa v BBIYMCICHUA:

CBOOOJTHO ONEpPUPOBATh TMOHATHSMHU: HATypaJbHOE M LEJIOE€ YHUCIIO,
MHO>KECTBA HATypPaJbHBIX M LEJIBIX YUCEN, MCIOJb30BaTh NMPU3HAKU JEIUMOCTU
uensix yncen, HOJl u HOK naTypallbHBIX 4MCen JJIsl pelieHus 3aa4, IPUMEHSTh
anroput™ EBknunaa;

CBOOOJHO OIEPUPOBATH IMOHATHEM OCTaTKa IO MOJIYJII0, 3aluChIBaTh
HaTypaJIbHbIC YKCJIa B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMaX CUHUCIICHHUS;

CcBOOOZHO OMEPUPOBATH TMOHATUSAMHU: KOMILJIEKCHOE YHCIO M MHOMXECTBO
KOMITJIEKCHBIX YHWCEJ, MPEACTaBIATh KOMIUIEKCHBIE 4YMClia B airedpandecko u
TPUTOHOMETPUUECKOU (hOopMe, BBHIMOIHATh apUPMETHUECKUE Olepaluu ¢ HUIMU U
n300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHHS U HEPABEHCTBA:



cBOOOZHO ONEpUPOBATh MOHATHUSMU: HppalMOHAIbHbIE, MOKAa3aTelbHbIE U
jJorapuMUYECKUE€ HEPaBEHCTBA, HAXOJUTh MX PpEIIEHHUS C  [OMOUIBIO
PaBHOCHJIBHBIX ITEPEXOJIOB;

OCYLIECTBJIATH OTOOpP KOpPHEH TpH pPELMIEHUH TPUTOHOMETPUYECKOrO
YPaBHEHHS;

CBOOOZHO ONEpUPOBaTh MOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OPUMEHATh  HeoOXxoaumble  (HOPMYJIbI  JIJIi  PELICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKNX HEPABEHCTB;

cBOOOJHO ONEPUPOBATh MOHATUSIMHU: CHCTEMa M COBOKYIHOCTh YPaBHEHHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbBI U CUCTEMBI-CIIEACTBUSL, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW pAaIlMOHANIBHBIX, UPPALIMOHAJIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHUIN U HEPABEHCTB;

pemarb palOHAJIbHEIE, UppalMOHAJIbHBIE, IIOKa3aTEJbHBIE,
gorapuMuUecKne ¥ TPUTOHOMETPUYECKHE YpaBHEHUS W HEPAaBEHCTBA,
COZIepIKaIlle MOYJIM U TIapaMeTphl;

IPUMEHSTH TpaduuecKre MEeTOAbI A PEIIeHUs] YPaBHEHUN U HEPABEHCTB, a
TaKKe 3aJ1a4 C napaMeTpaMy;

MOJICJIMPOBAaTh pe€ajbHbIE CUTyallMd Ha S3bIKE anreOpbl, COCTABIIATH
BBIDAXXCHUS, YPAaBHEHHUS, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHIO 33Ja4H,
UCCIIEJIOBATh IOCTPOCHHBIE MOJEIU C HCIIOJIb30BAHWEM ammaparta anreOpsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pe3yJIbTaT.

DyHKIUM U rpaQUuKu:

CTpOUTHh TpaduKH KOMMO3UIMH (YHKUMHA C TIOMOIIBIO 3JIEMEHTApHOTrO
WCCJICIOBAHUS U CBOWCTB KOMIIO3HUITUU JABYX (DYHKIIHIA,

CTPOUTh TEOMETpUYECKHe o0pa3bl YpaBHEHMM U  HEPaBEeHCTB Ha
KOOPANHATHOM IIJIOCKOCTH;

CBOOOJHO  OMEpUpOBaTh MNOHATUSAMU: TIpadUKU TPUTOHOMETPUUYECKUX
byHKIINH;

OPUMEHATh (QYHKIUWA I MOJETUPOBAHUS M UCCICNOBAHUS PEATbHBIX
IIPOIIECCOB.

Havana MmaTeMaTH4eCcKOro anajamsa:

UCTIOJIb30BaTh MPOU3BOIHYIO JUIsl UCCIIEN0BaHMs (DYHKIMHU HA MOHOTOHHOCTD
Y DKCTPEMYMBI;

HAXOJUTh HANOOJIbIIIEe U HAMMEHBIIIEE 3HAUCHHS (DYHKIIMU HETPEPHIBHOW Ha
OTpE3KE;

WCIIOJb30BaTh MNPOU3BOAHYIO JUISI HAXOXKIACHUS HAWIIY4YIIEro pELICHHS B
NPUKIAIHBIX, B TOM 4YHMCJIE€ COLUMAJIbHO-D)KOHOMHYECKMX, 3aJadax, s
onpesieNieHUus] CKOPOCTH M YCKOPEHHUs Ipolecca, 3aJaHHOro (opMysol wiu
rpaguKoMm;



cBOOOZHO ONEepUpOBaTh TMOHATUSAMHU: IEpBOOOpa3Has, oONpeAcaEHHbIN
WHTETpall, HAXOJIWUTh TEPBOOOpA3HBIC AIIEMEHTAPHBIX (YHKIMUHA M BBIYHCIATH
uHTerpain no popmyne Hetotona-Jleitouuia;

HAXOAMTH IJIOLIAAN TUIOCKUX GUTYP U 0OBEMBI TEJT C TOMOIIBIO HHTETPANIa;

UMETh TPEJCTABICHHE O MaTeMAaTUYECKOM MOJCIMPOBAHUHM HA TMPUMEPE
coctaByieHus nuddepeHITNaTbHBIX YPABHCHHUI;

pemaTh MPUKIAJHbIE 33Ja4d, B TOM YHCJIEC COLUATBHO-DKOHOMHUYECKOTO M
$u3NYECKOro XapakTepa, CpeCTBaMH MaTEeMaTHIECKOTO aHaIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

10

HaumeHoBaHue pa3ieioB U TeM
NMPOrpaMMbI

MHOK€eCTBO AEHCTBUTENBHBIX YUCEIL.
MHorounensl. PaninoHanbHbIe ypaBHEHHUS U
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
ypaBHEHUH

Oynkiun 1 rpapuku. CreneHHas GyHKIUS ¢
LIEJIBIM IIOKAa3aTeNeM

ApudmeTraeckuii KOpeHb N-0il CTETICHHU.
WppanmonanbHble ypaBHEHUS

[TokazarenpHas Gynkmus. [TokasarenpHbIC
ypaBHECHUS

Jlorapudmmueckas QyHKIHS.
Jlorapugmuueckue ypaBHECHHS

TpuronomeTrpruyeckue BbIpaXeHUS U
ypaBHEHUS

[TocnenoBarenpHOCTH U IPOTPECCUU
HenpepsiBuble pyHkuuu. [IponszBoanas

[ToBTOpeHue, 0600IIeHNE, CUCTEMATU3ALIHS
3HAHWUH

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

KoanuyecTBo 4acoB

Bcero

24

12

15

10

18

22

10
20

136

KonTpoJsbHbIe
padoThI

10

IIpakTHyeckue
padoTbI

DJIEKTPOHHBIE
(un¢possbie)
o0pa3oBaTe/ibHbIE

pecypcebl



11 KUIACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbI

UccnenoBanmne QyHKIMIA ¢ TOMOIIBIO
MIPOU3BOAHOMN

[TepBooOpasHas 1 HHTETpaI

I'paduku TpUroHOMETPHUUECKUX (DYHKITHIA.
Tpuronomerpuieckrue HepaBEHCTBA

HppanuoHaibHble, TIOKa3aTeIbHbIE U
JorapupmMuIecKue HepaBeHCTBA

KommnekcHeie uncia

HatypanbHble u 1enbie yncna

CucreMsbl palOHAJIbHBIX, UppaAllMOHAJIbHBIX
MOKa3aTeIbHBIX U JOrapu(pMUIECKUX
ypaBHEHUH

3aiayu ¢ nmapameTpaMu

[ToBTOpenue, 060061IeHNEe, cCUCTeMaTH3aIUs
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

KoanuyecTBo yacos

Bcero

22

12

14

24

10
10

12

16

16

136

KonTpoJibHbIe
padoThI

10

IIpakTHyeckne
padoThI

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcebl






IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne
wn Tema ypoka

10

MHO03k€eCcTBO, Onepanuy HaJl MHOKECTBAMH
U UX CBOICTBa

Juarpammsl Dlinepa-Benna

[IpumeHeHne TeOpETUKO-MHOKECTBEHHOTO
arnrmapara i peleHus 3a1a4
Parnonansueie unciaa. OOBIKHOBEHHEIC U
JECATUYHBIE TPOOU, IPOLICHTHI,
OECKOHEUYHBIE MTEPUOINUECKUE APOOH
Panmonansable ynciaa. OOBIKHOBEHHEBIE U
JECSATUYHBIE TPOOH, TPOLICHTHI,
OCCKOHEUYHBIC TIEPHOINIECKHIE TPOOH
[Ipumenenue qpoOeit U MPOLIEHTOB TSt
pelIeHUs TPUKIAAHBIX 3a0a4
[Ipumenenne qpoOeit u MPOLEHTOB IS
pelieHus MPUKIAIHBIX 3a/1a4
JlericTBUTENIbHBIE YUCIa. PalinoHanbHbIE U
MppaLMOHATIbHBIE YHCIIa
ApudmeTrdeckue oneparnuu ¢

e CTBUTEIIFHBIMU YHCIIAMU

Moaynp AEHCTBUTENBHOTO YHCIIA U €70

KoanuyecTBO 4acoB

Bcero

KonTpoibHbIe
padoThI

IIpakTHyeckue
padoTbI

JlaTa
H3YYeHUS

04.09.2023

05.09.2023

06.09.2023

11.09.2023

12.09.2023

13.09.2023

DJICKTPOHHBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypcebl



11

12

13

14

15

16

17
18

19

20

21

CBOMCTBA

[TpuGnuxEHHbBIE BEIYMCIICHUS, TPaBUIIA
OKpPYIJICHUS, IPUKUIKA U OLICHKA
pe3yJibTaTa BBIYMCIECHUN

OCHOBHBIE METO/IbI PEILICHUS LIEbIX U
JIpOOHO-pallMOHATIBHBIX YPaBHEHUHN U
HEPABEHCTB

OCHOBHBIE METO/IbI PEILIEHUS LIEbIX U
JIpOOHO-pallMOHATIBHBIX YPaBHEHUH U
HEPaBEHCTB

OCHOBHBIE METO/IbI PEIICHUS LEIBIX U
JIpOOHO-palMOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB

MHOrowwieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTOUJIEHa HA MHOTOYJIEH C
octaTtkoM. Teopema besy

MHoroumneHsl ¢ HeabMu K03 puineHTamu.
Teopema Buera

Pelienue cuctem JTMHENWHBIX YpaBHEHU
Pewienue cucreM JIMHEWHBIX YPaBHEHUN
Marpuiia CuCTEMbI TUHEUHBIX YPABHEHUI.
Onpenenurenb MaTpuLbl 2X2, €ro
T€OMETPUUYECKHI CMBICI U CBOICTBA;
BBIYHCIICHHE €T0 3HAYCHUS

Onpenenurenb MaTPULBI 2X2, €T0
r€OMETPUUYECKUI CMBICI U CBOMCTBA;
BBIUKCJICHHUE €T0 3HAYCHUS

[IpuMeHenue onpeaennuTens sl peleHus



22

23

24

25

26

27

28

29

30

31

32

CHUCTEMBI JINHEHHBIX YPaBHEHU

Pewienne npukiiagHeIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHU

Penienne npukiaaHbIX 3aa4 ¢ IOMOIIBIO
CHCTEMBI JINHENHBIX YPaBHEHUN

KonrtponsHast padora: "PannonanbHble
ypaBHEHHsI U HepaBeHCTBAa. CUCTEMBI
JIMHEWUHBIX ypaBHEHUI"

OyHKIHSI, CIIOCOOBI 3aJaHUsT (QYHKITHH.
B3anmuo obpaTHbIe QyHKITUH.
Komnoszunus ¢pyHkui

I'padux GyHKIUN. DIEeMEHTapHbIE
npeoOpa3oBaHus rpadukoB GyHKINI

OO0nacTp onpeneneHns 1 MHOKECTBO
3HaueHni pynkiuu. Hynu Qyskimm.
[TpomMexyTKH 3HaK MOCTOSIHCTBA

UeETHbie 1 HEUETHBIC (PYHKITUU.
[epronnyeckue ¢pynkmmu. [IpomexyTku
MOHOTOHHOCTH (DyHKIIUH

MakcuMyMbl 1 MUHUMYMBI (DYHKITUH.
Haubonpiiee 1 HauMeHbIlIee 3HaUCHUE
(GYHKIIMM Ha IPOMEXKYTKE

Jluneitnasi, kBaapaTHUHas U APOOHO-
JAUHEeNHas QyHKIH

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpoeHne TPpaPuKOB ATUX PYHKITUH
DJIEMEHTAapHOE HCCIIEIOBAHUE U
NOCTPOEHUE TPaUKOB ATUX QYyHKIUN



33

34

35

36

37

38

39

40

41

42

43

44

CreneHsb ¢ LIETBIM ITOKa3aTeaeM. buaom
Hrrotona

CTGHGHB C LICJIBIM ITOKAa3aTCJICM. BI/IHOM
Hrrotona

CrenenHast GyHKIUS C HATypaIbHBIM U
eJbIM IToKa3zareiaeM. E€ cBolcTBa u
rpadux

KoHnTtponbHas pabdora: "CreneHHas
¢bynkius. E€ cBoiictBa u rpadux"

Apudmerndecknii KOpeHb HATYpaTLHON
CTEIIEHU U €ro CBOKMCTBA

ApudmeTnueckuii KOpeHb HaTypaaTbHOU
CTENEHU U €0 CBOMCTBA

[IpeoOpazoBaHus YHCIOBBIX BHIPAKCHUH,
COJIeprKalIiX CTENeHH U KOPHU

[IpeobpazoBaHus YHCIOBBIX BHIPAKEHUH,
CoAEpKaIIUX CTENIEHU U KOPHU

[TpeoOpa3oBaHus YNUCIOBBIX BHIPAXKEHUH,
COJIeprKallX CTENIEHU U KOPHU

Hppanuonanbubie ypaBHeHU. OCHOBHBIE
METO/BbI PELICHHS UPPALMOHATBHBIX
ypaBHEHUU

Wppaunonanbuble ypaBHeHHsl. OCHOBHbIE
MCTOJbI pCHICHUSA UPpAlMOHAIBbHBIX
ypaBHEHUH

Wppaunonanbuble ypaBHeHHs. OCHOBHbBIE
MCTOJbI PCHICHUS UPPALUOHAIIBHBIX
ypaBHEHUH



45

46

47

48

49

50

51

52

53

54

55

56

57

PaBHOCHIIbHBIE TTEPEXOBI B PELHICHUH
UppaLMOHATIbHBIX YPaBHEHH

PaBHOCWIBHBIE ITEPEXO/IBI B PELICHUU
UPPALMOHAJIBHBIX YPABHEHUN

PaBHOCHIIBHBIE TEPEXO/IbI B PEIICHUU
UpPaLMOHATIBHBIX YPaBHEHUN

PaBHOCWIIBHBIE ITEPEXOABI B PELICHUH
UPPalMOHATIbHBIX YPABHCHUU

CoiicTBa u rpaduk KOpHS N-0if CTENeHN
Kak (PyHKIH 00OpaTHOW CTETIEHH C
HaTypaJIbHBIM IIOKa3aTesleM

CaoiicTBa u rpaduk KOpHS n-0if cTeneHn

Kak (DyHKIIMHU 0OpaTHOW CTETIEHH C
HATypaJbHBIM [TOKa3aTeeM

KonTtponbhas pabora: "CBoiicTBa u rpadux
KOpHsI n-oii cTenenu. MppanuonansHbie
ypaBHeHuUs"

CTGHGHB C paHHOHaHBHBIM II0Ka3aTcJICM U
€€ CBOICTBA

CTGH@HB C paI_II/IOHaHI:HBIM I10Ka3aTcJICM U
€€ CBOICTBa

CreneHsb ¢ pallMOHAIBHBIM OKa3aTeIeM U
€€ CBOICTBa

[Noxa3zaTtenpHast GpyHKIMS, €€ CBOHCTBA U
rpadguk

Hcnonp3oBanue rpaduka QyHKIUH 115
peleHus ypaBHEHUI

Hcnonb3oBanue rpaduka GyHKIUN AT



58

59

60

61

62
63
64
65
66

67

68

69

70

71

pellIeHUs] ypaBHEHUI

[loka3zarenbHble ypaBHEeHUsI. OCHOBHBIE
MCTO/JbI PCIICHUS ITOKA3aTCIbHBIX
ypaBHEHUH

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE
METO/Ibl PEIIECHNUS TOKA3aTENbHbIX
ypaBHEHUN

ITokazarenbHble ypaBHEHUS. OCHOBHbBIE
METO/bI PEIICHHS OKa3aTEIbHbIX
YpaBHEHUH

KonTponbras padora: "[lokazarenpHas
¢bynkuwms. [TokazarensHble ypaBHEHHS"

Jlorapugm umncna. CoiicTBa jJorapudpma
Jlorapudm uucna. CoiicTsa jgorapudma
Jlorapugm umncna. CoiicTBa jJorapudpma
JlecsiTuHble U HATypaJlbHbIE JIOTapU(PMBI
JlecaTu4HbIE U HATypaJIbHBIE JTOTapH(PMbI
[IpeoOpa3zoBanHme BhIpaKEHUH,
CoJIeprKaluX Joraprudmol
[IpeobpazoBanue BbIpaKEHUI,
coJIepKaIux Jorapudmpl
[IpeoOpa3oBanme BEIpAKEHUH,
coJepKalux JorapuQmol
Jlorapudmuueckas pyHKIms, €€ CBOWCTBA
u rpaduk

Jlorapudmmueckas GyHKIus, €€ CBOWCTBA
U rpaguk

O S S Y Sy

oS o o o O

o

S O O o O



72

73

74

75

76

77

78

79

80

81

82

83

84

Hcnonb3oBanue rpaduka GyHKIUN 115
pellIeHUs] ypaBHEHUI

Hcnons3oBanue rpaduka QyHKIUH 115
peleHust ypaBHEHUI

Jlorapugmuueckue ypaBHeHus. OCHOBHBIE
METO/bI pelIeHus JIorapu(pMUIECKUX
ypaBHEHUN

Jlorapudmuueckue ypaBHeHus:. OCHOBHBIC
METO/JIbI PEIICHUs JOrapuHMUUECKUX
YpaBHEHUH

Jlorapugmmueckue ypaBHeHus. OCHOBHBIC
METObI peIIeHUs JJorapu(pMUIECKUX
ypaBHEHUH

PaBHOCHIIBHBIE TTEPEXO/IBbI B PEIICHUU
JOTapuPMHUUECKUX ypaBHECHUN
PaBHOCHIIBHBIE TEPEXO/IbI B PEIICHUU
JorapupMHUUECKUX ypaBHEHUN
KontponsHast padora: "Jlorapupmudaeckas
bynkuus. Jlorapudpmudeckue ypaBHeHH"
Cunyc, KOCHHYC, TAHT€HC U KOTAaHT€HC
YHCIIOBOTO apryMEHTa

CuHyc, KOCHHYC, TAHT'€HC ¥ KOTAaHT€HC
YHCJIOBOTO apryMeHTa

ApKCHHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apryMeHTa

ApKCHHYC, apKKOCHHYC U apKTaHT€HC
YHICIIOBOTO apryMeHTa

TpuronomeTrpuieckas OKpy>KHOCTb,



85

86
87
88
89

90

91

92

93

94
95
96
97
98
99
100

101

orpezieNieHue TPUTOHOMETPUIECKHIX
(GYyHKIMI YUCIOBOTO apryMeHTa

TpuronomeTpuyeckas OKpyKHOCTb,
OIpe/ieNIEHNE TPUTOHOMETPUUECKUX
(GYHKIUI YHUCIOBOTO apryMeHTa

OCHOBHBIE TPUTOHOMETpPUUECKHE (HOPMYITBI
OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIbI
OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI
OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIbI

[IpeobpazoBaHne TPUTOHOMETPHUUECKUX
BBIPAKCHUIN

[TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BBIPAXXECHUI

[IpeobpazoBaHme TPUTOHOMETPUUECKUX
BBIPAXKECHUI

[IpeobpazoBaHne TPUTOHOMETPHUUECKUX
BBIPAKCHUMN

Pelienne TpUroHOMETpUYECKUX YPaBHEHUH
Pemenne TpuroHOMETpUYECKUX YPaBHEHUN
Pemenune TpuroHoMeTpUYECKUX ypaBHEHUI
Pemenne TpuroHOMETpUYECKUX YPaBHEHUN
Pemenune TpuroHoMeTpUYECKUX ypaBHEHUI
Pemrenne TpuroHOMETpUYECKUX YPaBHEHUN
Pemenune TpuroHoMeTpUYECKUX ypaBHEHUI

KoHnTtponbhas padoTa:
"TpUroHOMETPUYECKUE BBIPAKEHUS U
TPUTOHOMETPUYECKUE ypaBHEHUS"

—_—

—_— et e e e e

o o o O
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S O O O

S O O O o o o



102

103

104
105

106

107

108

109

110

111

112

113

114

115

116

ITocnegoBaTenLHOCTH, CITOCOOBI 3aJaHUS
rocjienoBaTelspHoCcTeE. MeTon
MaTeMaTHYECKON HHIyKIIUU

MOHOTOHHI)IC nu OFpaHI/I‘-IeHHI)Ie
nocJieI0BaTeIbHOCTH. VicTopus aHamm3a
OECKOHEYHO MaJIBIX

Apudmernueckas mporpeccus
['eomeTprueckas mporpeccHs

BeckoneuHo yObIBaroIasi reoMeTpu4ecKas
nporpeccust

CymMma 6eckoHEeuHO yObIBaroIei
T€OMETPUYECKON POrPeCcCcun

JIMHENHBIN ¥ YKCIOHEHIUAJIBHBIN POCT.
Uucno e. DopMyra CI0KHBIX TPOLEHTOB

JIMHENHBIN U YKCIOHEHUUAJIBHBIN POCT.
Yucno e. DopMyia CI0KHBIX MPOLEHTOB

Hcnonp3oBaHue nporpecCuu Juisl peicHus
PCAJIBbHBIX 3a4a4 IMPUKITIAAHOT'O XapaKTepa

KontponsHast pabora:
"I[locnenoBarenbHOCTH U TIporpeccun’

HenpepsiBHbIe GYHKINU U UX CBOICTBA
Touka pa3peiBa. ACUMNITOTHI Tpad)UKOB
byHKIUI

CpoiicTBa (h)yHKIHIA HETIPEPHIBHBIX HA
OTpE3Ke

CpoiicTBa (DyHKIMI HENPEPHIBHBIX Ha
OTpe3Ke

MeToa UHTEPBAIOB JJI PEIICHUS



117

118

119

120

121

122

123

124

125

126
127

128

129

130

131

HEPaBEHCTB

Metoa UHTEpBAJIOB JUIsl pELLICHUS
HEpaBEHCTB

MeToa UHTEpPBAIOB JJI PEIICHUS
HEPABEHCTB

[IprMeHeHne CBOWCTB HENPEPBIBHBIX
(GyHKUMH 171 peleHus 3a1ad

IIpuMeHeHre CBOWCTB HENPEPBIBHBIX
(GYHKUMHN 17151 pelieHus 3a1a4

[lepBas u BTOpast Mpou3BOIHbIE (PYHKINU

Omnpenenenue, reOMETPUIECKUI CMBICIT
IIPOU3BOAHOU

Omnpenenenue, GU3MUECKUNA CMBICT
MIPOU3BOAHOMN

YpaBHeHHE KacaTeIbHOM K TpaduKy
byHKIMHA

VYpaBHeHHUe KacaTebHOU K TpapuKy
byHKIMHA

[TpousBogHBIC AIIEMEHTAPHBIX (PYHKINN
[Tpou3sBoHbIE AIIEMEHTAPHBIX (QYHKIIUN

IIpousBoaHas CyMMBI, IPOU3BEICHNUS,
YaCTHOTO ¥ KOMITO3UIIMU (QYHKIUN

[Ipon3BogHAs CyMMBI, IPOU3BEICHNUS,
YaCTHOTO ¥ KOMITO3UIIMK (PYHKITUH

[Ipon3BoaHast CyMMBI, IPOU3BEACHMS,
YaCTHOTO ¥ KOMITO3UIMU (YHKIIUH

Kontponbnas pabora: "[IpousBognas”



132

133

134
135

136

[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHui: "YpaBHeHus"

[ToBTOpeHnue, 06001IeHNE, CHCTEeMAaTU3aIUs
3HaHui: "OyHkun"

HroroBast KOHTpoIbHASI paboTa
Wrorosas koHTposibHas paboTa

[ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs
3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME

136

10



11 KUIACC

Kosn4yecTBo 4acoB DJIeKTPOHHBbIE

Ne Hara nudposbie

Tema ypoka Konrtpoabnbsie IIpakTnueckmne
n/n Bcero u3ydeHusi oOpa3oBaTesIbHbIEC

padoThI padoThI
pecypcsl
[Ipumenenre npou3BOIHON K
WCCIIeIOBaHUIO (QYHKITMI Ha 1 0 0

MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeneHnne npou3BOTHON K
WccleIoBaHuI0 (GYHKIINI Ha 1 0 0
MOHOTOHHOCTH M 9KCTPEMYMBI

[IpuMeHeHne Npon3BOHOM K
HccaeoBaHuIo (PYHKITUH Ha 1 0 0
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne pOU3BOJHOM K
WCCIIeIOBAaHHIO (PYHKITMI Ha 1 0 0
MOHOTOHHOCTb M 3KCTPEMYMBbI

[IpuMeHeHne pOU3BOJHOM K
UCCIIeI0BAaHUIO (PYHKIMI Ha 1 0 0
MOHOTOHHOCTb B OKCTPEMYMBI

[Ipumenenre npou3BOIHON K
WCCleIoBaHuI0 (GYHKIINI Ha 1 0 0
MOHOTOHHOCTb Y 3KCTPEMYMBbI

Haxoxnenue HanOOJIBIIETO U
HAaMMEHBIIIETO 3HAYEHUSI HEPEPHIBHOM 1 0 0
(GyHKIIUU Ha OTpe3Ke

Haxoxnenne HanOompIIero u 1 0 0



10

11

12

13

14

15

16

HAaMMEHBIIETO 3HAYCHHUS HETIPEPBIBHOM
(hyHKIMHM Ha OTpE3Ke

Haxoxneaue HauOOoJIbIIErO U
HaWMEHBIIIETO 3HAYCHUS HEIPEPBIBHON
(GyHKIMY Ha OTpe3Ke

Haxoxnenune HanOoupIIero u
HAaMMEHBIIETO 3HAYEHUSI HENPEPBIBHOM
(GyHKIMU Ha OTpe3Ke

Haxoxxnenne HanOombIero u
HaMMEHBLIETO 3HAYEHUs HETIPEPBHIBHOM
(GyHKIMU Ha OTpe3Ke

Haxoxnenue HanOOJIBIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEIPEPHIBHON
(GYHKIIMU Ha OTpE3Ke

[IpumeneHnne npou3BOIHOM IS
HaXO0KJICHUS HAWTYYIIIETO PEIICHUs B
MPUKJIATHBIX 3a/1adax

[Ipumenenne npou3BOIHOM IS
HAaXO0XJAEHUS HAUIYUIIEro PEIICHUS B
MPUKJIAAHBIX 3a7a4ax

[Ipumenenre npou3BOIHON IS
ONpeJIeTICHUsI CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHoro (PopMyJIoN MU
rpaduKoM

[Ipumenenne npou3BOIHON IS
ONpeJIeTICHUsI CKOPOCTH U YCKOPEHUS
mpolecca, 3aJ1aHHoT0 GopMyIIoit Uiu
rpaduKom



17
18
19

20

21

22

23

24

25

26

27

28

29

30

31

Kommnosumus pyHkimit

Kommosurus ¢pyHKIuit

Kommnosumus pyHkimit

I'eomerprueckue oO6pa3bl ypaBHEHUI Ha
KOOPJAMHATHOW IIOCKOCTH
I'eomerprueckue oO6pa3bl ypaBHEHUI Ha
KOOPJAMHATHOM IUIOCKOCTH

KonTponbhas pabora: "UccnenoBanue
(YHKIHI ¢ TTOMOIIBIO TPOU3BOTHOM"
[TepBoOOpa3Hasi, OCHOBHOE CBOWCTBO
NIEPBOOOPA3HBIX

IlepBooOpa3Hble 3MeMEHTAPHBIX (YHKIHH.
[IpaBuna Hax0XI€HHSI TEPBOOOPA3HBIX
IlepBooOpa3HbIe AIeMEHTAPHBIX ()YHKITHIA.
[IpaBuna Hax0XIE€HHSI IEPBOOOPA3HBIX
Nurerpai. ' eoMeTpu4YeCKuii CMBICIT
UHTErpana

Beruncienue onpenenéHHoro nHTerpana
o gpopmyne Horotona-JleiiOnuma
Brruncnenue onpenenéHHOro MHTerpana
o ¢popmyne Hetorona-Jleitoauia
[IpumeHeHne nHTerpana 1 HaX0XACHUS
TUIOIIAeH TIOCKUX QUryp

IIpuMeHeHne HHTETpaa 11 HaX0XKACHUS
00BEMOB r€OMETPUUYECKUX TeI

[Tpumeps! pemrenuit qudpepeHIaITbLHbIX
ypaBHEHUH



32

33

34

35

36

37

38

39

40

41

42

43

[Tpumepsr pemenuit audhepeHImaIbHbIX
ypaBHEHUH

MareMatuueckoe MOACIMPOBAHUE
peaIbHBIX IIPOLIECCOB € MIOMOIIBIO
Qg QepeHInaIbHbIX ypaBHEHUN

KonTponbnas pabora: "I[lepBooOpasHas u
uHTerpan”

Tpuronomerpuyeckue GyHKIUHN, UX
CBOICcTBa U TpaduKu

Tpuronomerpuieckne GyHKINN, HX
CBOWCTBA U TpaduKu

TpuronomeTpuueckre GyHKINH, HX
CBOWCTBA U TpaduKu

Tpuronomerpuieckue GyHKIAU, HX
CBOMCTBA U rpauKu

Tpuronomerpuieckne GyHKINN, HX
CBOWCTBA U TpaduKu

OT100p KOpHEH TPUTOHOMETPUUYECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKOUN OKPYKHOCTH

OT60p KOpHEHN TPUTOHOMETPUUECKHIX
YpaBHEHUH C TTOMOIIBIO
TPUTOHOMETPUUYECKOIN OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPHUYECKIX
YpaBHEHUH € TOMOIIBIO
TPUTOHOMETPUUYECKOI OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUIECKHIX
YpPaBHEHUH € TOMOLIBIO



44

45

46

47

48

49

50

51

52

53

54

55

56

TPUTOHOMETPUYECKOMN OKPYKHOCTH
Pemenue TpuroHoMeTpuueCcKux
HEPABEHCTB

Pemrenne TpuroHoMeTpu4eCcKux
HEPaBEHCTB

Pemenue TpuroHoMeTpuueCcKuX
HEPABEHCTB

Pemenue TpuroHoMeTpruueCcKux
HEPABEHCTB

Kontponbnas padota: "['paduku
TPUTOHOMETPHUYECKUX (YHKIIUH.
Tpuronomerpuieckue HepaBeHCTBA"

OCHOBHBIE METO/IbI PELLICHUS
IIOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IBI PELLICHUS
MIOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METO/BI PEILICHUS
IIOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METO/IbI PELLICHUS
IIOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IBI PEILICHUS
JOrapupMHUUECKUX HEPABEHCTB
OCHOBHBIE METO/BI PEILICHUS
J0rapu(pMHUUECKUX HEPABEHCTB
OCHOBHBIE METO/IbI PELLICHUS
JOrapu(pMHUECKUX HEPABEHCTB
OCHOBHBIE METO/IBI PELLICHUS
JOrapupMHUUECKUX HEPABEHCTB



57

58

59

60

61

62

63

64

65

66

67

68

69

OcCHOBHBIE METO/IbI PELLICHUS
HppalMOHAILHBIX HEPABEHCTB

OcHOBHBIC MCTOABI pCIICHUS
HppalOHAIIbHBIX HCPABCHCTB

OCHOBHEBIE MCTOABI pCIICHUS
HppallOHAJIbHBIX HCPABCHCTB

OcCHOBHBIE METO/IbI PELLICHUS
MppalMOHAILHBIX HEPABEHCTB

I'paduueckue MeTO bl peLIeHuUs
MppaMOHAIEHBIX YPaBHEHHHA

I'paduueckue MeTo bl peLIeHus
UppaloHAIbHBIX YPaBHEHUH

I'paduueckre MeToabl pelieHus
MIOKa3aTeNIbHBIX YPABHEHUIN

I'paduueckue MeToabl pemieHUsS
MTOKa3aTeIHbHBIX HEPABESHCTB

I'paduueckue MeTo bl peLIeHus
JOrapu(pMHUUECKUX YpaBHEHUIN

I'paduueckre MeToabl peleHus
Jorapu(pMUYECKUX HEPABEHCTB

I'paduueckue MeToabl pemieHUsS
Jorapu(pMHUIECKUX HEPABEHCTB

I'paduueckue MeTo bl peLIeHus
MOKa3aTeIbHbIX U JIOTapU(PMUUECKUX
yYpaBHEHUN

I'paduueckue MeToab! pemeHus

MOKa3aTeIbHbIX U JIOrapU(PMUIECKUX
ypaBHEHUH



70

71

72

73

74

75

76

77

78

79

80

81

I'paduueckue MeToab! pemeHus
MOKa3aTeIbHBIX U Jorapu(pMUIecKux
HEPaBEHCTB

I'paduueckue MeToab! pereHus
MOKAa3aTeIbHBIX U JOrapu(pMUUECKUX
HEPABEHCTB

KonrpomnsHas padora: "MppanuoHanbHeie,
MoKa3aTeJIbHbIC U JOrapuPMHUUECKUE
HepaBeHCTBa"

KommnnekcHble uncna. Anredpandeckas u
TpUroHOMeTpUYecKast GopMbl 3arucu
KOMIUIEKCHOTO YHClia

KommiekcHbie uncia. Anredpanueckas u
TpUTOHOMETpHUYEecKas (HOPMBI 3aITUCH
KOMIUIEKCHOTO YHCIia

Apudmernueckue onepauu ¢
KOMIUIEKCHBIMU YHCIIAMU
Apudmernueckue onepanuu ¢
KOMILJIEKCHBIMH YHCTIaMU

N300pakeHne KOMIUIEKCHBIX YHCEN Ha
KOOPJIUHATHOMN TUIOCKOCTH
N300pakeHne KOMIUIEKCHBIX YHCEI Ha
KOOPJMHATHOM IJIOCKOCTH

®opmyna Myaspa. Kopau n-oii ctenieHu
13 KOMILJIEKCHOT'O YuCiIa

®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMITJIEKCHOTO YrCiIa

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJI IJI



82

83
84

85

86

87

88

89

90

91

92

93

94

penieHus GU3NUecKUX U reOMETPUIECKUX

3aj1a4

Konrtponsnas padora: "KommuiekcHsie
qucia"

HatypanbHble U 1iesble yncia
Harypanbnsle u nensie yucna
[IpumMeHeHre NpU3HAKOB AETUMOCTH
LIEJIBIX YUCEIl

[IpuMeHeHre NPU3HAKOB AETUMOCTH
LEJIBIX YHCell

[IpumeHeHne NpU3HAKOB ACITUMOCTH

nensix yucen: HOJl u HOK

[IpumeHeHne MPU3HAKOB AETUMOCTH
nenbix yucen: HOJl u HOK

[IpumeHeHne MpU3HAKOB ACTUMOCTH
LEBIX YUCEJI: OCTATKH 110 MOJYJIO

IIpuMeHeHre IPU3HAKOB AEIUMOCTH
LENBIX YUCEN: OCTATKH 110 MOJYJIIO

[IpumeHeHne MPU3HAKOB AETUMOCTH
LEBIX YUCeIN: anroput™ EBkimnaa mis
peuieHus 3a/1a4y B UEJIbIX YHCIIax
Kontponbnas padota: "Teopwust mesbix
yucen"

Cucrema 1 COBOKYHOCTh YpaBHEHUH.
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

Cucrema ¥ COBOKYITHOCTb YPaBHEHUH.
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-



CIIEACTBUS

95 OcHOBHBIC MCTOABI pCIICHUA CUCTCM U

COBOKYITHOCTEH pallMOHAJIbHBIX YPaBHECHUN

OCHOBHBIE METOBI PEIIECHUS CUCTEM U
96 COBOKYITHOCTEW MPPaLlMOHAIBHBIX
ypaBHEHUH

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
97 COBOKYIMHOCTEH MOKa3aTeIbHBIX
ypaBHEHUH

OCHOBHEBIE MCTOABI pCIICHUA CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUH

OCHOBHBIE METO/IbI PEIICHHS CUCTEM U
99 COBOKYITHOCTEH JIorapu(pMUIecKux
ypaBHEHUH

OCHOBHBIE METO/BI PELLICHUS CUCTEM U
100 COBOKYITHOCTEH JTOrapu(PMUUECKUX
yYpaBHEHUU

[IpumeHeHne cucTeM K peIIeHUIO
MaTeMaTUYECKUX 3a]a4 U 3a/1a4 U3

101 pa3nUYHBIX 00JacTel HAyKu U peanbHON
KHU3HH, UHTEPIPETALUS TOTYYEHHBIX
pe3yNbTaToB

[IpumeHeHne cucTeM K PEeIIeHUIO
MaTeMaTUYECKUX 3a]a4 U 3a/1a4 U3

102 pa3nUYHBIX 00JacTel HAyKu U peanbHON
KHU3HH, UHTEPIPETALUS TOTYYEHHBIX
pe3yNIbTaToB



103

104

105

106

107

108

109

110

111

112

113

114

115

[IpuMeHeHre HEPaBEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a]a4 U 3a/1a4 U3
pa3nuyHbIX 001acTeil HayKH U peantbHOM
KHU3HH, UHTEPIPETALUS TOTYYEHHBIX
pe3yNbTaToB

Kontponbnas padota: "Cucremsr
paloHaIbHBIX, UPPALIMOHAIBHBIX
MOKa3aTeIbHBIX U JOTapU(PMHUUECKUX
ypaBHEeHUI"

PanyonaneHbIE ypaBHEHHUS € TapaMeTpaMu

ParmonanbHble HEpaBEHCTBA C
napaMmeTpamMu

PannonanbHble cucTEMBI ¢ TapaMeTpamMu

WppannonanbHble ypaBHEHNUS,
HEpaBEHCTBA C IapaMeTpaMu

HppannoHanbHble CUCTEMBI C
napaMmeTpamMu

[TokaszaTenbHbIC ypaBHEHUS, HEPABEHCTBA C
napaMeTpamMu

IlokazarenbHbIE CUCTEMBI C TApAMETPAMU

Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C TapaMeTpaMu
JlorapudMuueckue CUCTEMBI €
napameTpamMmu

TpuronomeTpudeckue ypaBHEHHUS C
napameTpamu

TpuroHomeTpuveckrne HEpaBEHCTBA C
napaMeTpamMu



TpuronomeTpruyeckue CUCTEMBI C
rnapameTpamu

116

[TocTtpoenue u uccnegoBaHue
117 MaTEeMAaTHYECKUX MOJENIEHN peabHbIX
CUTyaIMi C IOMOUIBIO YPABHEHUH C

napaMeTpamMu

[TocTtpoenue u uccnegoBaHue
118 MaTeMaTUYECKUX MOJIENEN peaIbHbIX
CUTyaIMi C MOMOULIBIO CUCTEM YPaBHEHUU

C ImapaMeTpaMu

ITocTpoenue u uccienoBanue
119 MaTeMaTUYECKUX MOJEIEH pealbHbIX
CUTYyalUi C IOMOLIBIO CUCTEM YPaBHEHUU

C MmapaMeTpaMu

Konrtponbnas pabora: "3anauu ¢

120 .
napameTpamu
121 [ToBTOpeHue, o6o0IIEeH e,
cucTtemaTusanus 3HaHui: "YpaBHeHus"
122 [ToBTOpenue, 06001ICHNE,
cucTeMarusanus 3HaHui: "YpaBHeHus"
OBTOpeHHE, 00001IeHIe
I1 , 0000 ,
CUCTeMaTH3all¥sl 3HAaHH: aBHEHUSI.
123 "y
HCTEMBI YPABHEHU
C y "
124 [ToBTOpeHue, o600IIEeH e,
cuctemaTusanus 3Hanuil: "HepaBencTra"
125 [ToBTOpenue, o6o0IIEHKE,

cucreMartuzaius 3Hanuii: "HepaBencrna"

126 [ToBTOpenue, 060061IeHNE,
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cuctemaTusanus 3Hanuii: "HepaBencTa"
[ToBTOpeHue, 06001IeHNE,
cucreMartu3aius 3Hanuii: "[IponsBognas u
e€ npumMeHeHue"

[ToBTOpenue, 060061IeHNE,
cucremaTu3anus 3HaHuii: "[IpousBoaHas u
e€ npuMeHeHue"

[ToBTOpeHue, o600IIEeH e,
cuctemaruzanus 3HaHuii: "[IponsBogHas u
e€ npumeHeHue"

[ToBTOpenue, o6o0IIEHKE,
cuctemaTusanus 3Hanuil: "MuTterpan u ero
npuMeHeHue"

[ToBTOpenue, 06001IeHNE,
cucreMartu3aius 3Hanuit: "OyHkuun"
[ToBTOpenue, 060061IeHNE,
cucreMaru3anus 3HaHui: "OyHkuun"
[ToBTOpenue, o6o0IIEHKE,
cuctemaTusanus 3HaHui: "OyHkuun"
HTorosast KOHTpOJIbHAs paboTa

HroroBas koHTposbHAs paboTa
[ToBTOpenue, 06001IeHNE,
cucTeMaTH3aIysI 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136
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YUYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIbBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YYHEHUKA

» Maremaruka: anrebpa v Hadajia MaTeMaTHYECKOTO aHaIn3a, FTeOMETPHSI.
AnreOpa u Havasla MaTeMaThueckoro ananusa, 11 kmace/ Komsrua FO.M.,
Tkauera M.B., ®enopora H.E. u npyrue, AknmoHnepHoe 00IIeCTBO

«3marensctBo «IIpocBemenue»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA
Anrebpa u Hauajga MaTeEMaTUYECKOTO aHaiIu3a. MeToanyecKue peKOMEHJaliH.

10-11 xnaccel. M3parensctBo "IIpocsemenue”

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru/






