YIIPABJIEHUE OBPA30BAHUA I'OPO/JA ITEH3bI

MyHunnunaabHoe G10/1KeTHOE 00111e00pa30oBaTeIbHOE YUPeKIeHHe

«Cpennss odmeodpa3oBareabHas mKoaa Ne 7 r. Ilen3sn»

uMenu Butaansa Usanosuua Jledenesa

«PACCMOTPEHO»

MeTtoauueckoe
o0beIMHEHHUE YUUTENEH
MaTeMaTHKH, UH(DOPMATHUKH

.B. Jlemuna
ITpotokon Ne 1
oT «29» aBrycra 2023 r.

«COI'TACOBAHO» «YTBEPXIEHO»

3amecTuTeNb JmpexTopa 4 ﬁdbei&ip\'{}\dBOV coi
no YBP fos N9'7‘r: Hea3ﬁ}{' UMEHHU

ﬂ/ﬁa(g[a H B.l/l;zﬂeGé_zng%
E.H. ®eppanksa:: >~ 07 L //

ITpnka3 Nel42-on Shpro § 3
oT «29» aBrycra 2023 r. ouiia

oT «29» aBrycra 2023 r.

PABOYAS ITPOI'PAMMA

(1D 1390594)

y4eOHOTo0 nmpeaMeTa «AJiredpa u Ha4Yajaa MaTeMaTHYeCKOI0 aHAJIU3A.

Yray0aeHHbIi YPOBEHb)

s obyuarommxcst 10-11 kiraccos

Ilenza 2023 r.

[OKYMEHT MOAMUCAH 3JTEKTPOHHOIN NOANUCHIO

MYHUUNNAJIbHOE BFOKETHOE OBLLUEOBPA30BATEJ/IbHOE
YYPEXXAEHME "CPEQHAA OBLLEOBPA3OBATEJIbHASA LLUKOJIA N2 7 T.

30.10.23 16:40 (MSK)

MNEH3bI" UMEHW BUTAJTUAA UBAHOBWUYA JIEBELIEBA, KonnalHukosa

iogmuna HukonaesHa, [vpekTop

Ceptudukat ASEFC11B28FOD82DFD6DCBBF692BCC48




HOACHUTEJIBHASA 3AIINCKA

VYueOHblii Kypc «AnreOpa W Havajla MaTEMaTHYECKOTO aHaIM3a» SIBISIETCA
OJTHUM W3 HauOoyiee 3HAYMMBIX B IMPOrpaMMe CpeaHEro ooiiero odpa3zoBaHus,
IIOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECIEUYMBAET MHCTPYMEHTAJIbHYIO 0a3y ais
U3YyUEHHUSl BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C JPYIOM CTOpPOHBI, (hOpMUPYET
JIOTHYECKOE M aOCTPAaKTHOE MBIIICHHE 00yUYalolUuXcs Ha YPOBHE, HEOOXOIMMOM
JUI OCBOEHUSI MH(POPMATHKH, OOIIECTBO3HAHUS, HCTOPUHU, CIIOBECHOCTH U JIPYTHX
IUCIMIUTAH. B pamMkax maHHOTO y4eOHOTro Kypca oOydaromiuecs OBIIAJEBAIOT
YHHUBEpCAJIbHBIM SI3IKOM COBPEMEHHOH HaykH, KoTopas (QOpMyJIUpYyeT CBOU
JOCTH)KEHHS B MaTeMaTH4eCcKon (opme.

VY4eOHbIl Kypc anreOpsl U Hayajl MaTeMaTU4YeCKOro aHallh3a 3aKJa/IbIBacT
OCHOBY I YCIIEUIHOI'O OBJAJCHUS 3aKOHaMM (U3MKH, XMMHUH, OHOJIOTHH,
NOHMMaHUSI OCHOBHBIX TEHJECHIUN Pa3BUTUSI SKOHOMHUKH U OOLIECTBEHHON JKU3HHU,
MO3BOJIIET OPHEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO MHCIIONIb30BaTh WX I JajbHEHIero oOpa3oBaHUs U B
MIOBCETHEBHOM JKM3HHU. B TO ke Bpemsi OBNaficHHE aOCTPAKTHBIMU M JIOTUYECKH
CTPOTMMHU KOHCTPYKLHUSIMU ainreOpbl M MaTeMaTHYeCKOro aHalli3a pa3BUBAET
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTHHHOCTb, JOKa3bIBAaTh
YTBEPKACHHUS C MOMOIBIO MHAYKIIMH W PacCyKAaTh NEAYKTUBHO, UCIIOIb30BATh
000011IeHHEe W KOHKpETH3allMio, a0CTparupoBaHWE M aHAJIOru, (opmupyer
KPEaTUBHOE U KPUTUYECKOE MBIIIIJICHUE.

B xone uzyuenus yueOHOro kypca «Anrebpa M Hayalla MaTeMaTHYECKOIrO
aHanmM3a» 00ydJaroIuecs: MOMYYar0oT HOBBIM OMBIT PEIICHUs MPHUKIAJHBIX 3ajad,
CaMOCTOSITENTHHOTO TMOCTPOSHHUSI MaTEeMaTUYECKUX MOJIETICH pealbHBIX CUTYaIlWH,
MHTEPIpPETAllMd  [OJIYYCHHBIX  pEIIeHMH, 3HAKOMSITCS C  [pUMepaMu
MaTeMaTUYeCKUX 3aKOHOMEpPHOCTE B MpHpOJAE, HaykKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMH U UX aBTOPAMH.

Y4eOHblii Kypc 00JajaeT 3HAYUTEIbHBIM BOCHHUTATEIBHBIM IOTEHIIHAIOM,
KOTOpBI peanusyercs Kak uepe3 YydeOHbl MaTepuain, CIOCOOCTBYIOIIUN
GbopMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOi
AeSITeNbHOCTH, TpeOyrouleil MPOJOIKUTEIPHOM  KOHIICHTPAllMd BHHUMAHUS,
CaMOCTOSITENTFHOCTH, aKKyPAaTHOCTH M OTBETCTBEHHOCTH 32 TOMyUYEHHBIN pe3ynbTar.

B ocHoBe MeTonuku 00ydueHus anredpe 1 Hauajgam MaTeMaTHYECKOIro aHaInu3a
JICKUT ACSITETbHOCTHBIN NPUHIUI 00yUYEHUSL.

B cTpykType yuebHOro kypca «Anredpa u Hayana MaTEMaTUYECKOT O aHAITN3a
BBIJICTICHBI ~ CJICAYIOUINE CONEp)KaTelbHO-METOANYecKre JuHuu: «Yucna u
BbIUUCIIEHUA», «DyHKIUU U Tpaduku», «YpaBHEHUs U HepaBeHCTBa», «Hauana
MaTeMaTU4YecKoro aHanusa», «MHoXkecTBa M JIoTMKa». Bce ocHOBHbBIE
COZIepKAaTEIbHO-METOANYECKUE JIMHUA HW3YYalOTCsl Ha NPOTSHKEHUHM [JBYX JIET



0o0y4YeHHs Ha YPOBHE CpEHEro o0IIero ooOpazoBaHusi, ECTECTBEHHO JIOMOIHSIS PYT
Jpyra U OCTENEHHO HACKIIIAsCh HOBBIMU T€MaMU U paziesaMu. JlaHHbIN yaeOHbIH
KypC SIBJISIETCS WMHTErPAaTUBHBIM, IOCKOJIbKY OOBEOUHSET B cebe cojepiKaHue
HECKOJIPKAX MaTeMaTUYeCKHX TUCIUIUIMH, TaKUX Kak ajaredpa, TPUTOHOMETPHS,
MaTEeMaTUIECKUN aHAJIN3, TEOPHUSI MHOKECTB, MaTeMaTU4YeCcKas JIoruka u apyrue. [1o
Mepe TOro Kak o0ydaroliuecs OBJaJeBatOT BCE 0oJiee MIUPOKUM MATEMATUYECKUM
amnmapaToM, y HUX ITOCJIEIOBATEILHO (POPMHUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MAaTEMAaTHYECKYI0 MOJENIb PEAbHOW CHUTYyallud, MPUMEHATH 3HAHUS,
MOJTyYCHHBIC TPU HM3YYCHHH YYeOHOrOo Kypca, JUIsl PEeIIeHUs CaMOCTOSTEIbHO
c(hOpMyYTUPOBAHHOW MAaTEeMAaTHYECKOW 3aJja4M, a 3aT€M HWHTEPIPETHPOBATH CBOU
OTBET.

ConepkaTenbHO-METOANYECKass JTUHUA «UuCiia M BBIYUCICHHS» 3aBepIIiaeT
¢dbopMuUpOBaHNE HABBHIKOB MCTIOIB30BAHMS JICUCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTrO 0011ero oopazopanusi. Ha ypoBHe cpeaHero oduiero
oOpa3zoBaHus 0co0Oo€ BHUMaHue  yaensiercss  (OPMUPOBAHUIO  HABBIKOB
pPAIMOHAJIBHBIX BBIYMCIICHUM, BKJIIOYAIONIMX B CEOsl MCIMOJIb30BAHUE PA3IUYHBIX
dbopM 3amucu 4YHMClIa, YMEHUE JeNaTh NPHUKUAKY, BBIMOIHATH MPUOIIKEHHBIE
BBIYHCIICHUS, OIICHUBATh UYWCJIOBBIC BBIPAXKEHUS, pabOTaTh ¢ MaTEeMaTHYCCKUMU
KOHCTAaHTAaMH. 3HAKOMBIE OOYyYaIOIIMMCS MHOXECTBA HATYPAIbHBIX, IIEJIBIX,
palMOHAIBHBIX U JCUCTBUTENBHBIX  YHUCET  JIONOJHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4HCel. B  KaxIoM u3 OTUX MHOXKECTB paccMaTpHUBAIOTCSA
CBOMCTBEHHBIE €My crenuduueckue 3aJadyd W Omeparuu: JeICHHE HaIeo,
OIIEpUPOBAHUE OCTAaTKAMH HAa MHOXECTBE IIENBIX 4YHCET, OCOObIe CBOMCTBA
pPAlMOHAIIBHBIX U UPPALMOHAIBHBIX YHCEN, apuMETUYECKUE OIepaluy, a TaKkxKe
U3BJICYEHUE KOPHSA HATypajbHOM CTENEHW Ha MHOKECTBE KOMIUIEKCHBIX YHCE].
brnaromapsi mocienoBaTenbHOMY PACIIMPEHUIO KPyra HCIONB3YEeMBbIX YWCET U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX TPUMEHEHUS IS PEIICHUS Pa3IuYHBIX 3a7ad
dbopMupyeTcsl TpeIcTaBlIecHHe O SIMHCTBE MaTEMaTHKH KaK HayKH M ¢ poJIk B
NOCTPOCHUU MOJIeNIeH pealbHOr0 MHpa, HIMPOKO HCIONB3YIOTCA 0000IIeHuEe U
KOHKpETH3aIHSI.

Jluaus «YpaBHCHHS M HEPABEHCTBA» pPEAM3YeTCs Ha MPOTSHKCHHH BCETO
oOy4eHHs] Ha YPOBHE CpPEIHEro oO0IIero oOpa3oBaHHUs, IMOCKOJIbKY B KaXIIOM
pasznene IlporpamMmbl TPETyCMOTPEHO pEIICHHE COOTBETCTBYIONIMX 3anad. B
pe3ynbTaTe OOydYaroIIMecs OBJIAACBAIOT PA3IMYHBIMM METOMAMH  PEIICHUS
pAIMOHAIBHBIX, HPPAMOHATIBHBIX, IOKA3aTEIbHBIX, JIOTApUPMUUCCKUX W
TPUTOHOMETPUYECKUX YpPaBHEHHUI, HEPaBEHCTB M CHUCTEM, a TaKxke 3ajad,
collepkamux mapaMmerphl. llomydeHHbIE YMEHHSI HIMPOKO HCHOIB3YIOTCS MpHU
UCCIeNOBaHUH (DYHKIIMI ¢ TTOMOIIBIO MPOU3BOAHOM, MPHU PEIICHUH MPUKIATHBIX
3a/1a4 ¥ 3a7a4 Ha HaXOXKJIECHUE HAaMOOJBIITNX WU HAUMCHBIINX 3HAYEHUN ()YHKIIHUH.



JlanHas coaeprkarenbHas JTMHUS BKJIIOYAET B ce0s Takke (OpMUPOBAHUE YMEHUMN
BBIMIOJIHATh  pacy€rsl 1Mo  QopMynaMm, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UppalMOHAIbHBIX M TPUTOHOMETPUUECKUX BBIPAKEHHMH, a TaKKe BBIPAXKECHUH,
coJiepKallluX cTerneHu U Jorapupmel. braromaps usydeHuro anreGpanyeckoro
MaTepuaia IpOUCXOANT JajbHelliee pa3BUTHE AITOPUTMHUYECKOT0 U a0CTPAKTHOT'O
MBIIIJIEHUST 00ydaromuxcs, GOpMHUPYIOTCS HaBBIKM AEIYKTHBHBIX PacCy>KICHUH,
paboThl C CHUMBOJBHBIMU (GOpMaMH, TPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJIE PABEHCTB M HEPaBEHCTB. AlnreOpa npensaraer 3ppeKkTuBHbIC
MHCTPYMEHTBHI JUIS pEUIEHUs] MPAKTUYECKHMX M €CTECTBEHHO-HAy4HBIX 3ajad,
HaTJIAIHO IEMOHCTPUPYET CBOM BO3MOKHOCTHU KaK SI3bIKa HAYKH.

CopnepxarenbHo-MeTouueckass JUHUS «DPyHKIUM U TpaduKu» TECHO
nepervieTaeTcs ¢ IPYrUMH JIMHUSMU Yy4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATENbHOCTh U3yUEHNs MaTepraina. M3yyenne creneHHou,
MOKAa3aTeIbHOM, JOrapu(pPMUUYECKON U TPUTOHOMETPUUECKHUX (DYHKIIMM, KX CBOMCTB
U rpaduKOB, UCIONb30BaHUE (PYHKIMI Il perieHus 3ajad u3 APYrux y4yeOHbIX
OPEIMETOB U PEAJTbHOM MKU3HU TECHO CBSI3aHO KAaK ¢ MAaTEMATUYECKUM aHAJIU30M,
TaK W C pelIeHHeM ypaBHEHUN M HepaBeHCTB. [Ipum 3TOM Oosblioe BHMMaHUE
ynemnsiercst (GOpMHUPOBAHHUIO YMEHHS BBIPaXKaTh (POPMYIaMH 3aBUCHMOCTH MEXIY
pa3IMYHBIMM BEJIMYMHAMH, MCCIIEIOBAaTh MOJYyYEHHbIE (YHKLIUH, CTPOUTH UX
rpaduku. Marepuai 3Toi cofepKaTeIbHOM JIMHUM HALEJIEH Ha Pa3BUTUE YMEHUH U
HaBBIKOB, MTO3BOJISIONINX BbIPAKaTh 3aBUCUMOCTH MEXK/1Y BETUUMHAMU B PA3IUYHON
dbopme: aHanuTHUECKOM, Tpaduueckor u caoBecHOW. Ero m3ydenne crnocoOCTByeT
Pa3BUTHUIO AJTOPUTMHUUECKOTO MBIIIJICHUS, CIHOCOOHOCTH K OOOOIICHUI0 W
KOHKPETHU3AIMH, UCIIOJIb30BAHUIO aHAIOT HH.

ConepxarenbHas auHus «Hagama maremMaTndyeckoro aHaln3a» IMO3BOJISET
CYLECTBEHHO PACIIMPUTh KPYI KaK MaTeMaTHYECKUX, TaK M MPUKIAAHBIX 3aad,
JOCTYIHBIX O0yYarouuMmcsi, TaKk KaK y HHUX MOSBIAETCS BO3MOXKHOCTb CTPOUTH
rpaduKu CIOXHBIX (DYHKUMH, ONpENensaTh WX HauOoOJbIIME U HaUMEHbIINE
3HAYEHMsI, BBIYUCIATH IUIOMAAU (GUTYp U OOBEMBI TEJl, HaXOAUTh CKOPOCTH U
yCKOpeHHsl TmpoueccoB. JlaHHas coaep)KareilbHas JHHHS OTKPBIBAET HOBBIE
BO3MOKHOCTH TIOCTPOEHHUS MAaTeMaTHYECKHMX MOJENel pealbHbIX CHUTYalUH,
MO3BOJISIET HAXOAUTh HAMJTyUllIee pelIeHUE B IPUKIIAHBIX, B TOM YHCJIE COLUAIbHO-
SKOHOMHMYECKHMX, 3a7a4ax. 3HAKOMCTBO C OCHOBaMM MaTEMaTHYECKOI'O aHaIu3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (OPMaTbHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIIUIEHUS, (POPMUPOBAHUIO YMEHHM pacro3HaBaThb MPOSBICHUS 3aKOHOB
MaTEMATHUKH B HayKe, TEXHUKE U UcKyccTBe. OOyyaroniuecs y3HatoT O BbIJAIOLIUXCS
pe3ysbTaTax, MOJIYYEHHBIX B XOJ€ pa3BUTUS MAaTeMaTUKU KaK HayKu, U 00 HuX
aBTOPAX.



ConepxaTtenbHO-MeToANYeCKast JIMHUST «MHOXECTBa U JIOTUKa» BKJIIOYAET B
ceOsi DPJIEMEHTHl TEOPUUM MHOXECTB M MaTeMaTHUYECKOW JIOTUKU. TeopeTuko-
MHOKECTBEHHbBIE MPEACTABICHUS MPOHU3BIBAIOT BECh KYpPC IMIKOJIBHOW MaTEMAaTUKHU
U TpeljiararoT HamOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONIUNA BCE pPa3ieiibl
MaTeMaTUK © €€ TPWIOKEHUH, OHMU CBSI3BIBAIOT pPa3HBIE MaTEMaTUYECKHE
JUCUUIUIMHBL W WX TPWIOKEHHS B eauHoe I1enoe. [loaTtomy BakHO [aTh
BO3MOXKHOCTh OOy4YaromieMmycss MOHUMaTh TEOPETUKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTUKHU U MCIOJIb30BaTh €0 ISl BRIPAXKEHUS CBOMX MBICIIECH.
JpyruM BaXHBIM TPU3HAKOM MaTEMaTUKH KaK HAyKd CleayeT MpHU3HATh
CBOMCTBEHHYIO €U CTPOrocTb OOOCHOBAaHMM U CIIEIOBAHHE OMNpPEIETIEHHBIM
npaBuUjaM  IOCTPOEHHUS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMu
MaTEMaTUYECKON JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHUECKOTO MBIIIJICHUS
00y4JaronInXxcs, TO3BOJISIET UM CTPOUTH CBOM PACCYXKIICHUSI HA OCHOBE JIOTUYECKHUX
npaBwiI, GOPMUPYET HABBIKA KPUTHUECKOTO MBITUICHHUS.

B yueOHoM kypce «Anrebpa W Hayajlla MaTEMaTUYECKOro aHalu3a»
NPUCYTCTBYIOT OCHOBBI MaT€MaTHMYECKOT'0 MOJEIMPOBAHHUS, KOTOPHIE MPU3BAHbI
CrIoco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB ITOCTPOSHUS MOJENEH peaTbHBIX
CUTyalluid, HCCIEIOBAaHMS HTUX MOJIeJIed C TMOMOIIBIO afmapara ainredopbl U
MaTeMaTHYECKOr0 aHajiu3a, HHTEPHIpPETAIlMu TOJTYYCHHBIX pPe3yIbTaToB. Takue
3a/1aHus BIUIETEHBI B KXKJIBIN U3 Pa3JieloB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4e0HOTO Kypca MIMPOKO HCIONB3YEeTCS IS pelieHuss MPpUKIaAHbIX 3amad. [lpu
pelIeHnr  pealibHbIX  MNPAKTUYECKUX  3a7ady  oOydvaromuecsi  pa3BUBAIOT
HAOJII0JIaTeIbHOCTh, YMEHHME HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIb30BaTh  AHAJOTHIO0, 0000maTh W KOHKPETHU3UPOBATH  MpOOJieMy.
HestenbHOCTh 1O (OPMHUPOBAHMIO HABBIKOB pEIICHHS MPUKIAIHBIX 3a7a4
OpPraHu3yeTCs B MPOIIECCE U3YyUEHUS BCEX TeM y4eOHOTo Kypca «Anredpa u Havasna
MaTeMaTUYECKOr0 aHaIN3a.

Ha wusydenne yueOHOro kypca «Anrebpa W Hayalia MaTEMaTHYECKOTO
aHanuza» orBoAuTcs 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B Hezenio), B 11
Kkiacce — 136 JacoB (4 Jaca B HEJICIIO).



COILEPKXAHUE OBYUYEHUA
10 KJIACC

Yucaa v BBIYUCICHUA

Panmonanbubie unciia. OOBIKHOBEHHbIE U JICCTUYHBIE APOOH, MPOIEHTHI,
OeckoHeuHble mepuoanyeckue Apobu. [lpumenenue apoOel M TPOLEHTOB ISt
peLIeHUs NMPUKIIAIHBIX 3a7a4 U3 PA3JIMYHbIX OTPacCiey 3HaHUN U PeabHOU KU3HMU.

JlelictBuTenbHble 4ucaa. PanuoHanbHble W UPpALMOHAIBHBIE YHCIA.
ApudpmMernueckre  omnepallMd € JICUCTBUTENbHBIMU  4yuciIaMu.  Mozayib
JEUCTBUTENILHOTO YKCiIa U €ro cBoiicTBa. [IpubimkEéHHbIC BHIUUCICHUS, MTPaBUIIa
OKPYIJIEHUs, IPUKHUJIKA U OLICHKA PE3YyJIbTaTa BIYUCICHUN.

Crenenp ¢ uenbiM mnokazareneMmM. bunom Herotona. HMcnonb3oBaHue
noaXosend GopMbl 3aMUCH JEHCTBUTEIBHBIX YUCEN JJIsI PEIICHUS MPAKTUYECKUX
3a71a4 ¥ MPEJCTABJICHUS JaHHBIX.

ApubdmMernyeckuii KOpeHb HATYpaJbHON CTENEHU U €T0 CBOICTBA.

Crenenb C palMdOHAJbHBIM TIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C
JIEUCTBUTEIILHBIM ITOKA3aTEIEM.

Jlorapudm uyucna. CaoiictBa norapudma. JlecsTuuHble W HaTypajibHbIE
J0Tapru(MmbI.

CuHyc, KOCHUHYC, TAHT€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHHYC M apKTaHT'€HC YHCIIOBOTO apryMEeHTa.

YpaBHeHUs] U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE TNpeoOpa3oBaHUsl. Y paBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHUS W YpaBHEHHs-CIEACTBUA. HepaBeHCTBO,
pELICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHAIBHBIX YPABHEHHUN U
HEpaBEHCTB. MHOroujgeHsl OT OJHOW IIEpEMEHHOW. JleneHne MHOrouyieHa Ha
MHOTOWIEH ¢ ocTaTKkoM. Teopema be3y. MHorousneHs ¢ ieasiMu KodhPuimeHTamu.
Teopema Buera.

[IpeobpazoBanHus YKCIOBBIX BBIPAXKEHUMN, COAEPIKAIIMX CTETICHU U KOPHHU.

HNppaunonanbHbie YpaBHEHUSL. OcHOBHBIE METO/IbI pelieHus
WPPALUOHAIBHBIX YPABHEHUU.

[TokazarenbHble ypaBHEHUs. OCHOBHBIE METOJIbI PEIICHUSI MOKA3aTEJIbHBIX

YPaBHEHUM.

[IpeoOpa3oBaHue BbIpaKEHHM, COEPIKALIUX JOrapru(MBbI.

Jlorapugpmuyeckue ypaBHEHUS. OcHOBHBIE METO/IbI perieHus
Jorapu(pMUYECKUX YpaBHEHHI.

OcHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIbI. [IpeoOpazoBanue

TPUTOHOMETPUUYECKHUX BhIpKEHUU. PellieHne TpuroHoMeTpruieckux ypaBHEHUH.



Pemrenne cucreM JIMHEMHBIX ypaBHEHHMHU. Marpuia CHCTEMBI JMHEWHBIX
ypaBHeHUW. OnpeieNnuTeNb MaTPULIbI 2 X2, €r0 FeOMETPUUYECKUN CMBICIT U CBOMCTBA,
BBIYMCIIEHUE €T0 3HAYE€HUS, NMPUMEHEHUE ONPEACIUTENS I PELICHHUS CUCTEMBI
JIMHEWHBIX ypaBHEHUW. PemeHwe mNpUKIagHBIX 3a7ad C MOMOIIBI0 CHCTEMBI
JINHEMHBIX ypaBHEeHHUU. VcciienoBanre MoCTPOCHHON MOJENH C MOMOIIBIO MAaTPHUIL
Y ONIPEAETUTEIICH.

[TocTpoeHne MareMaTUYECKUX MOJENEN pealbHOM CHUTyallUH C IOMOUIBIO
YPaBHEHUW W HEPABEHCTB. lIpuMeHEHHE ypaBHEHHII M HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHX 33/1a4 U 3aJ1a4 U3 Pa3JIMYHbIX 00JacTel HAyKU U peajbHOM KU3HU.

DYyHKIUN U TPAPUKHU

OyHKIMA, crmocoObl 3amaHus ¢GyHKIUU. B3aumHO oOpaTHble (QYHKIIHH.
Komnozummst  gynkiuit. 'paduk  QyHKIuu. OnemMeHTapHbIe TpeoOpa3zoBaHUs
rpadukoB QyHKIHH.

Ob6nactb onpeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hynu QyHxuumm.
[TpomexyTku 3HaKomocTossHCTBa. YETHbIE U Heu€THbIe PyHKIMU. [lepuoanueckue
¢bysakiuu. I[IpomMexyTKM MOHOTOHHOCTH (PYHKIIMHU. MaKCUMyMbl ¥ MHUHUMYMBI
bynkiuu. Hanbompiiee n HanMeHbIee 3Ha4eHusT QYHKIIMHA Ha TPOMEXYTKE.

Jlunelinasi, kBajpaTu4Hasi U JPOOHO-TMHEWHAsT (QYHKIUU. DJIEeMEHTapHOE
UCCIIeIOBAaHUE U TOCTPOEHUE X IPapuKOB.

Crenennas QyHKIMS ¢ HATYypaJbHBIM U IEJbIM ToKa3ateneM. E€ cBoiicTBa u
rpa¢uk. CoiicTBa U rpaduk KOpHS N-0ii CTENEHN KaK PYHKIIMU OOpPaTHOM CTEIEHU
C HATYPAJIbHBIM I10KA3aTEIIEM.

[TokazaTtenbHass u jorapupmuyeckas (yHKUMHU, UX CBOMCTBA M TpaduKu.
Wcnonb3oBanue rpa@ukoB GyHKIMM 17151 pellieHrs ypaBHEHUH.

Tpuronomerpuueckas OKPYKHOCTb, OIPEIEICHUE TPUTOHOMETPUUECKHUX
(yHKUIMI YUCIIOBOIO apryMEHTA.

OYHKIIMOHAJIBHBIE 3aBUCHMOCTH B pEAIBHBIX IMpolLeccax U SBJICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Hauana MmaTeMaTH4eCcKOro aHajamsa

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATENLHOCTEH. MeTox
MaTeMaTUYE€CKOW MHIYKIIMH. MOHOTOHHBIE M OTPAHUYEHHBIE TTOCIE0BATEILHOCTH.
Hcropusi BO3HMKHOBEHHS! MAaTEMaTUYECKOI'0 aHalM3a KaK aHaiu3a OECKOHEYHO
MaJbIX.

Apudmernyeckas u reomerpudeckas nporpeccuu. beckoHeuHo yObiBaroiast
reoMmerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH MeOMETpUYECKOn
porpeccuu. JIMHEWHBIN U SKCITOHEHIHAIBHBIN pocT. Hucio e. @opMyiia CI0KHBIX
pOUEHTOB. lcrnonb30BaHWE TMPOrpeccu I PEIIEHUs peajbHbIX 3aaad
MIPUKJIAIHOTO XapaKTepa.



HenpepoiBHbie (yHkIuM U ux cBoicTBa. Touku paspbiBa. ACUMIITOTHI
rpadgukoB ¢yHkuuid. CBoicTBa (YHKUMHA HENpEephIBHBIX Ha OTpe3ke. Merton
UHTEPBAJIOB JUIs PELICHMs HEpPaBEHCTB. IIpuMeHeHue CBOWCTB HENPEPBIBHBIX
(GYHKUMIA U1 pelieHus 3a1ad.

[lepBas u BTOpas npousBoaHbie GyHKIUU. OnpeneneHue, reOMeTPUUECKUNA 1
(u3NUECKUl CMBICT POU3BOIHOM. Y paBHEHUE KAacaTeIbHOU K TpaduKy (pyHKIUU.

IIpousBognble  snmeMeHTapHbIX  ¢QyHKuui.  [IpousBogHas  CyMMbl,
MIPOU3BENICHUS, YACTHOTO U KOMITO3UIIMH (PYHKIIUH.

MHokecTBa M JIOTHKA

MHoxecTBO, ollepanuy HaJ MHOXKECTBAMU WM HUX CBOMCTBa. JlnarpaMmel
Olinepa-Benna. IIpumeHeHuMe TEOPETHKO-MHOXKECTBEHHOI'O —ammapara Ui
ONMCAHMS PEATbHBIX MPOLECCOB M SBJICHMI, NMPU PEIICHUH 3adad U3 APYTHx
y4eOHBIX MMPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOrO OOBEKTA, CIEACTBUE,
J0Ka3aTeIbCTBO, PABHOCUIIBHBIE YPABHECHMUSL.

11 KJIACC

Yucia 4 BBIYMCICHUSA

Harypanbneie u uenbie uncna. [IpumeHeHre npu3HAKOB AEIMMOCTH LEJbIX
gucen, HauOonpmuid oOmui genurens (manmee — HOJl) u HauMenbiee oOiee
kpatrHoe (nanee — HOK), octaTkoB o moaysto, anropurma EBkiauaa s pemeHus
3a/1a4 B LEJIBIX YHUCIIAX.

Kowmrmekcuble uucna. AnreOpaudeckass U TpUTOHOMETpuueckas (OpMbI
3aMUCH KOMIUIEKCHOTO 4YHclia. ApupMETUYECKHe OIepanud ¢ KOMIUIEKCHBIMU
yucinamu. M3o0paxeHne KOMIUIEKCHBIX YHCET Ha KOOPJAWHATHOW IUIOCKOCTH.
®opmyna Myapa. Kopau N-oii creneHn u3 KOMIUIEKCHOrO uucia. [I[pumenenue
KOMIUIEKCHBIX YHCEIT JJIsl PeIeHUs] (PU3NIECKUX U T€OMETPUUECKHUX 3aj1ay.

YpaBHeHHs] 1 HEPABEHCTBA

Cucrtema U COBOKYITHOCTh YPaBHEHUM U HEPABEHCTB. PaBHOCWIIbHBIE CUCTEMBI
Y CUCTEMBI-CIEACTBUA. PABHOCUIIbHBIC HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHM C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTHU. PernieHrne TpuroHoMeTpuyecKux HEPaBEHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTeNbHBIX W  JIOTApU(PMUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUSI UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOABI PEIICHUS CUCTEM M COBOKYIHOCTEH paluOHAIbHBIX,
HUppalMOHATBHBIX, TTOKA3aTEIBHBIX U JOTAPU(PMUIECKUX YPABHCHHM.

YpaBHEHHs], HEPABEHCTBA U CUCTEMBI C IapaMeTpPaMH.



[IprmeHeHne ypaBHEHN, CUCTEM U HEPABEHCTB K PELIEHUIO MATEMAaTHYECKUX
3a/1a4 U 33/1a4 U3 Pa3IMYHbIX 00JacTel HAyKU U peasibHOW JKU3HU, UHTEpIIpETalus
NOJIYYEHHBIX PE3YyJIbTaTOB.

DOyHKUMH U Tpadpukn

I'padpux xommosurmu Qyskmuii. ['eomerpuueckne o0pa3bl ypaBHEHHA U
HEPaBEHCTB HA KOOPJAUHATHOM IJIOCKOCTH.

Tpuronomerpuyeckue PyHKIIMM, UX CBONCTBA U IpadUKu.

I'paduueckne meTonpl penieHus ypaBHEHHM W HepaBeHCTB. [ 'paduueckue
METO/bI PEILICHHMS 3a/1a4 C TapaMeTPaMH.

Ucnonw3oBanue rpadukoB GYHKIUN I HUCCIEIOBAHUS MPOIECCOB MU
3aBUCUMOCTEM, KOTOpble BO3HUKAIOT IMPHU PEUICHUHU 3aJady U3 APYTHX y4eOHBIX
IIPEAMETOB U PEAJIbHOM )KU3HMU.

Hauana MaTeMaTH4eCKOro aHajau3a

[IpumeHeHne Npou3BOAHON K MCCIENOBAHUIO (DYHKIIMIT HA MOHOTOHHOCTb U
sKcTpeMyMbl. Haxoxnenre HanbobIero 1 HAaMMEHbIIEro 3HaYeHU I HeNpepbIBHON
(GYHKIIMK HA OTpE3KE.

IIppMeneHne NPOU3BOAHOM JUISI HAXOXKACHUS HAWIY4dIlEero pELICHHs B
MPUKIIAIHBIX 3a/adax, [ ONPEACIIEHUS CKOPOCTH M YCKOPEHHUsS Ipouecca,
3aaHHOTO (hOPMYJION WK rpaduKOM.

[TepBooOpa3Has, OCHOBHOE CBOWCTBO TepBOooOpa3HbiX. [lepBooOpasHbie
aneMeHTapHbIX pyHkuuid. [IpaBuna HaxoxaeHUS IEpBOOOPA3HBIX.

Nuterpan. 'eomerpuyecknil CMbICI HHTETpala. BeraucineHue onpeneaéHHoro
uHTerpaia no gopmyne Herotona-JIeibnua.

[Ipumenenue wHTErpana i HaXOXIEHUsS IUIOMIANEH ITUIOCKHX (uryp u
00BEMOB TEOMETPUIECKUX TEIL.

[Ipumepsl pemenuit auddepeHunanbHbIX ypaBHEHUH. MareMatuyeckoe
MOJIETUPOBAHUE pPEATbHBIX MPOILIECCOB C NOMOLIbI0 Au(depeHIuanbHbIX
YPaBHCHUM.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA VYYEBHOI'O KVYPCA
«AJII'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIU3A»
(YIJIYBJIEHHBII VPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

1) rpasKIaHCKOro BOCIMTAHUA:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIINHA 00YUYaIOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUMCKOT0 O0IIECTBA, PEACTABICHUE O MATEMATHUYECKUX
OCHOBaxX (PYHKIMOHUPOBAHMS PA3JIMUHBIX CTPYKTYp, SBJICHHH, MPOIEAYp
rpaXIaHCKOro  obOmiectBa  (BBIOOPBI,  ONPOCBI WU JIPYyroe),  yMEHHUe
B3aUMOJICHCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMUA U HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTh POCCUUCKON TPaXJTAHCKON HUJIEHTUYHOCTH, YBKECHHS K
IPOLIJIOMY M HACTOSIIEMY POCCHICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOLIEHHUE K
JTOCTHKEHUSIM POCCHMCKUX MATEMATUKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE OTUX JOCTHKEHUW B JAPYrMX HayKax, TEXHOJIOTHsX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUA:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoaa, chOPMUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHUS, STHUUYECKOTO IMOBEJCHHS, CBSI3aHHOIO C MPAKTHUYECKUM
MPUMEHEHHUEM JOCTUKEHUN HAYKH U AEATEIbHOCTHIO YUEHOT O, OCO3HAHUE JTUYHOTO
BKJIJIa B IOCTPOEHUE YCTOWYMBOTO OYIYIIIETO;

4) 3cTEeTUYECKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIICHHUE K MHPY, BKJIOYas 3CTETHUKY MaTeMaTUYeCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1a4, pEIICHUN, PACCYKICHHUM, BOCTIPUUMYUBOCTD K
MaTEMAaTUYECKUM aclleKTaM Pa3jIMYHbIX BUJOB UCKYCCTBA;

5) pu3nUecKoro BOCIUTAHUSA:

chOpMUPOBAHHOCTb yMEHHUS TMPUMEHSATh MaTEMAaTHUUYECKUE 3HAHHUS B
HMHTEpecax 3JI0pOBOro U 0e30MacHOro oopasa K1U3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBBIO (3/I0pPOBOE THTAHHE, COAJTAHCUPOBAHHBIM PEXUM 3aHITUH U
OTJIbIXa, peryisipHas (pu3uvecKass akTUBHOCTH), (DM3MUECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEILHOCTHIO;

6) TpPy10BOTr0 BOCIUTAHMS:

TOTOBHOCTh K TpYyIy, OCO3HaHWUE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
pasnmuyabiM  chepaM  TPOPECCHOHATIBLHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ MPUIOKEHUSIMU, YMEHUE COBEPIIATh OCO3HAHHBIM BBHIOOD
Oynymiedt npodeccud W peaau3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTH4eCKOMY  OOpa3OBaHUI0 U
caM0o0Opa30BaHUI0 HA TMPOTSHKEHUU BCEM KU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTeMaTUIECKON HalpaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYpPhl, TOHUMAHUE BIIMSHUS
COIMATbHO-?KOHOMUYECKHUX TPOIIECCOB Ha COCTOSHUE MPHUPOIHON M COIMATBLHOU
Cpenbl, OCO3HaHUE TII00AIBHOTO XapaKTepa AKOJIOTUYECKUX MPoOJIeM, OpUCHTAIUS
HA TIPUMCHECHHE MaTEMaTHUYECKUX 3HAHWK JJIg penieHus 3agad B 00JacTu
OKpY’)Karolel cpelibl, IJIAHUPOBAHUE TMOCTYNKOB W OLIEHKH HMX BO3MOXHBIX
MOCJICACTBUM JIJIsl OKPY>KAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U O0I1I€CTBEHHOM MPAKTUKHU, TOHUMAHUE MaTEMaTUYECKOM
HayKH Kak cepbl YeIOBEUECKON AEATEILHOCTH, ITANOB €€ Pa3BUTHUS U 3HAYUMOCTH
JUISL pPa3BUTHUS LIUBWIM3ALIMK, OBJIQJICHUE SI3BIKOM MaTEMaTUKH U MaTeMaTHYECKOU
KYJIbTYPOU KaK CPEJCTBOM MO3HAHUS MHUPA, TOTOBHOCTH OCYIIECTBIIAThH MPOCKTHYIO
Y UCCIIEIOBATENbCKYIO JEATeIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Io3HaBaTe/ibHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA

baszoBble JJornyeckue qefcTBus:

BBIABJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK MATEMaTHUYECKHX
OOBEKTOB, TMOHSATHI, OTHOWIEHUH MEXAY MOHATUIMH, (QOPMYIUPOBATH
OTIpe/ICNICHHsI TIOHATUM, YCTAHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KiaccuuKaiuy,
OCHOBaHUS 1711 0000ILIECHUS ¥ CPaBHEHUSI, KPUTEPUH IIPOBOJMUMOTO aHAIH3a,;

BOCHPUHMMATh,  (OpPMYIUpPOBaTh U  NPeoOpPa3OBBIBATH  CYXKICHHUSA:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHbIE;

BBIABJISITH MATEMATUYECKNE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U IPOTUBOPEUHS
B (pakTax, JaHHBIX, HAONIOACHHUSIX W YTBEPKIACHUSX, TpEIIaratb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JeJaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHJIYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKIFOUECHUH 10 aHAJIOTUH;

IIPOBOAUTH CAMOCTOATENIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMbI€ U OT MPOTHUBHOTO), BHICTPAUBATh APTyMEHTAIIUIO, PUBOJUTH IPUMEPHI U
KOHTPHPUMEPHI, 000OCHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBOJIBI,

BbIOMpaTh crmoco0 perneHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BAPUAHTOB PELICHUs, BEIOMPATh HanboJiee NOAXOIAIIUN C YYETOM CaMOCTOSTEIBHO
BBIJICTICHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBare/ibCKHe AeHCTBHUA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIEA0BATEILCKUNA WHCTPYMEHT TMO3HAHMS,
(dopMynMpoBaTh  BOOPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MpodIieMy,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (OpMHUPOBATH TUIOTE3y, APryMEHTHPOBATH
CBOIO MO3UILIMI0, MHEHUE;

MIPOBOAUTH CAMOCTOSTENIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIICIOBAHHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTENW MaTeMaTHYECKOr0 0OBEKTa, SIBIICHMUS, MPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy 00bEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSTEILHO (HOPMYIHPOBATh OOOOINEHUS M BBIBOJABI IO PE3yIbTaTaMm
MPOBEAEHHOI0  HAONIOICHUS, WCCJIENOBaHUSA, OIEHUBATH  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IIECHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpOllecca, a TakKKe BbIABUTATH
MIPEAOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBHUSIX.

Pabora ¢ ungopmanmei:

BBISBIISATH JAehUIIUTH HHPOPMAIIUU, JAaHHBIX, HCOOXOIUMBIX JJIsI OTBETa Ha
BONPOC U JJIsI pElIeHUs 3a]1a4H;

BBIOMpATh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAIM3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH WH(OPMAITUIO PA3THYHBIX BUIOB U (hopm
MIPEICTABIICHUS;

CTPYKTYPUPOBAaTh HH(POpPMAIINIO, MPEJCTABIATh €€ B pa3ju4HbIX (opMax,
WLTIOCTPUPOBATh Tpaduuecku;

OLICHUBATh HaJEKHOCTh uHpopMau o CaMOCTOSITEIbHO
c(hopMyJIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe 1eHCTBHA

Oo0menne:

BOCIIPUHUMATh U (HOPMYIHPOBATh CYXKACHHSI B COOTBETCTBUU C YCIOBUSMHU U
LEJIIMU OOIIEHHS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX
U TIMCbMEHHBIX TEKCTaxX, JIaBaTh I[IOACHEHUS 110 XOLYy peLIeHUsd 3a7ayu,
KOMMEHTHUPOBATH IIOJIyYEHHBIN PE3yJIbTAaT;

B X0/ie OOCYXKIEHHs 3a/1aBaTh BOIPOCHI IO CYLIECTBY OOCYXIAaeMOU TEMBl,
npoOsieMbl, peumiaeMol 3a7aud, BBICKA3bIBaTh HJIEW, HAICJICHHbIE Ha IOHCK
peLIEeHUs, COIOCTABIATh CBOM CYXACHUA C CYXIACHUSAMHU APYIUX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3jMYM€ M CXOJCTBO MO3UILMUN, B KOPPEKTHOW (opme
(dbopMyIMpOBaTh Pa3HOIIIACHSI, CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YyJbTaThl PELICHUA 3a1a4M, DKCIEPUMEHTA, UCCIIEIOBaHNUs,
MPOEKTa, CAMOCTOSTENbHO BBIOMpPATh (opMaT BBICTYIUICHHS C Y4ETOM 3ajad
Npe3eHTAlMU U OCOOEHHOCTEN ayUTOPHUH.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
Camoopranusauus:



COCTAaBIIAThH IIJIAH, AJITOPUTM PEIICHUS 33/1a4d, BEIOMpPATh CIIOCOO PEIICHUS C
y4ETOM MMEIONTUXCSI PeCYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEUIEHUN ¢ y4ETOM HOBOM MH(MOpMAaIUK.

CaMOKOHTPOJIb, SMOIIHOHAJIBHBIN HHTEJJIEKT:

BIIQJICTh ~ HAaBBIKAMHM  TIO3HABATEILHON  pedyieKCMH  KaK  OCO3HAHMS
COBEPIIACMbIX JICUCTBUI U MBICIIMUTEIBHBIX TMPOIECCOB, UX PE3YJIbTATOB, BIIAJICTh
crnoco0aMu CaMONPOBEPKHU, CAMOKOHTPOJSI Mpolecca M pe3yibTaTa perieHus
MaTeMaTHUYEeCKOM 3a/1a4H;

MPEABUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH TIPH PEIICHUU 3a/1auH,
BHOCHUTH KOPPEKTHBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB, JTAHHBIX,
HalICHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJbTaTa LEIN U YCIOBUSAM, OOBICHITH PUUNHBI
JOCTIKEHUS WA HEOCTIKCHUS PE3yJIbTaTOB NIEATEILHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eAITEJIBHOCTD:

MOHUMATh M MCIIOJIB30BATh MPEUMYIIECTBA KOMAaH/IHON M WHIMBHUIYaJIbHOM
paboThl TpuU pemieHuH Y4eOHBIX 3aj]ad, MPUHAMATh I1I€h COBMECTHOM
JEATENHHOCTH, TIAHUPOBATH OPTaHMU3AIIMI0 COBMECTHOW PabOThI, pacrpenemsiTh
BU/JIBI pabOT, 1OrOBapUBaTHCS, 00CYXIaTh MPOIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUSI HECKOJIbKHX JTIOJIEH;

y4acTBOBaTh B TPYIIOBBIX ¢opMax padboThl (00CYKAeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE MITYPMBI» U UHBIC), BBITIOTHATH CBOIO YacTh Pa0OTHI U KOOPIAUHUPOBATH
CBOM JICUCTBUS C IPYTUMHU YI€HAMH KOMaH/Ibl, OLICHUBATh KAYE€CTBO CBOETO BKJIaa
B OOUmMH TPOAYKT MO KpUTEpHUsM, CHOPMYITUPOBAHHBIM  y4YaCTHUKAMU
B3aUMOJICCTBHUSL.

IHPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenmss B 10 kJacce OOydarOIIMICS IONYYUT CICTYIOIIHE
MpEAMETHbIE PE3YIbTaThl MO OTJENbHBIM TeMaM pabouel MporpaMmbl y4eOHOTO
Kypca «Anredpa 1 Hadajga MaTEMaTUYECKOTO aHAIN3a»:

Yucsa 1 BIYMCICHUSA:

CBOOOJTHO OIEPUPOBATH TOHSTHIMU: PAIMOHAIBHOE YHCIIO, OCCKOHEYHas
nepuoAndecKas ApoOb, TMPOLEHTHI, UPPALMOHAIBHOE YHCIO0, MHOXECTBA
paLMOHATBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb AEHCTBUTEIBHOTO YHCIIA;

OPUMEHATh JpOoOM M TPOUEHTHI JUIsl pElIeHUs NPUKIAIHBIX 3alad U3
PA3JIUYHBIX OTPACIICH 3HAHUM U PEATLHON )KU3HU;

MIPUMEHSITH NPUOTUKEHHBIC BEIYUCIICHUS, IPAaBUJIa OKPYTJICHUS, IPUKUIKY U
OLICHKY PE€3yJIbTaTa BbIUYNCICHNN;



CBOOOJHO OMNEPUPOBATh TMOHATHEM: CTENEHb C LEJIbIM [OKa3aTeleM,
UCIOJIb30BaTh MOAXOAANLYI0 (POPMY 3alUCU TEUCTBUTENbHBIX YUCEN ISl pEelICHUS
NPAKTUYECKUX 3a7a4 U NIPEACTABICHMS 1aHHBIX;

CBOOO/IHO OIEpPUPOBATh MOHATHUEM: apUPMETHUECKUN KOPEHb HaTypajibHOU
CTEIECHHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTETIEHb C PALlMOHAIBHBIM [TOKa3aTENIEM;

CBOOOIHO OIIEpPUpPOBaTh MOHATUSAMU: JIOrapu(pM YMCIa, JECATUYHBIE WU
HaTypaJIbHbIE JIOTapU(PMBbL;

CBOOOJHO OMNEPHUPOBATH MOHATHSIMHU: CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHI'€HC
YHMCIIOBOI'O apT'yMEHTA;

OIIEpUpPOBATh MOHATHUSAMU: APKCUHYC, aPKKOCUHYC U apKTAaHI'€HC YHCIOBOIO
aprymeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO OIEpPUPOBATH MOHATHSAMU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO,
PaBHOCWIbHBIC YPAaBHEHUS U YPAaBHEHUSI-CIICCTBUS, PABHOCWIbHBIC HEPABEHCTBA;

OPUMEHATh PA3JIMYHbIE METOJbl PELIEHUS PaLUOHATIBHBIX M JIPOOHO-
palMOHAIBHBIX YPAaBHEHWI, NPUMEHATh METOJ HWHTEPBAJIOB I pPELIEHUs
HEPaBEHCTB;

CBOOO/IHO OIEpUpOBaTh IMOHATHUSMHU: MHOI'OWIEH OT OJHON IEepEeMEHHOMH,
MHOTOUJIEH € LENbIMU K03(pPULIeHTaM1, KOPHU MHOTOUYJIEHA, IPUMEHSTH JIEIICHNUE
MHOTOWIEHa Ha MHOIOWIEH C OCTaTKoM, Teopemy be3dy um Teopemy Bumera mis
pelIeHus 3a1ay;

CBOOOIHO ONEpUPOBATh IOHATHUSAMU: CHCTEMA JIMHEHHBIX YpaBHEHMI,
MaTpUIA, ONPENEIUTENb MaTpuipl 2 X 2 M €ro IEOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOWMCTBA ONpEAENHTENs 2 X 2 JUIsl BBIYMCIEHUS €ro 3HauyeHus,
MPUMEHATh ONPEACIUTENIN JUIsl PEUIEHUsT CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJIENTUPOBATh PEaJbHbIE CUTYAallMHd C MOMOUIBI0 CUCTEMbI JIMHEHHBIX YPaBHEHHI,
UCCJIEI0OBAaTh ITOCTPOEHHBIE MOJEIM C IIOMOIIBIO MATPULl U ONPEHEIHUTENEH,
UHTEPIPETUPOBATH MOJYUYEHHBIN PE3YIIBTAT;

UCIOJIb30BaTh CBOWCTBA JEHUCTBUA C KOpPHAMM JUIsl TpeoOpa3oBaHHUs
BBIPAKCHUM;

BBINOJIHATH NPe0o0pa30BaHMsI UNCIOBBIX BBIPAXKEHUH, COAEPKAIIUX CTEIEHU C
pPalMOHAIBHBIM ITOKA3aTeNeM;

UCIIOJIb30BaTh CBOICTBa aorapupmMoB ISt npeoOpa3zoBaHus
JAorapu(pMUUYECKUX BbIPAKEHUN;

CBOOO/IHO ONEpUPOBATHh MOHATHUSMHU: HppalMOHANbHbBIE, OKa3aTelbHbIE U
Jorapu(pMUyecKre ypaBHEHUS, HAXOAUTh UX PELICHUS C TTOMOIIbIO PABHOCHIIBHBIX
MEPEXOA0B HIIA OCYILIECTBIISAS IPOBEPKY KOPHEH;



NPUMEHSATHh OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI ISl TPeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKEHUH;

CBOOOJHO ONEPUPOBATH TOHSATHUEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh  HeoOXoAuMmble (GOpMyNbl  JUIsl  pEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHHUIA;

MOJICIMPOBATh peallbHBIE CHUTYalldd Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKEHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/laud, HCCIEI0BaTh
HOCTPOEHHBIE MOJIETHN C UCIIOJIb30BAHUEM alapara ajireOpsl.

DOyHKUUM U rpapuku:

CBOOOJTHO OMEpPUPOBATH MOHATHUAMU: (PYHKIUS, CIIOCOOBI 3alaHus (PYHKIUH,
B3aUMHO oOOpaTHble (YHKIMU, KOMMO3UIUSA (QyHKUMM, Trpadux (QyHKIUH,
BBITIONTHSATH dJIEMEHTapHbIE TIPeoOpa3oBaHus rPaPuKOB HYHKIIHIA,

CBOOOHO OIEPUPOBATh MOHATHUAMHU: OOJACTH OIMpPENETICHUS U MHOMXECTBO
3HaYeHUH QPYHKIMH, HYTU QYHKITUH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA,

CBOOOJHO OMEpUPOBaATh TMOHATUSAMM: UETHBIE U HEYETHbIE (DYHKIUH,
nepuogudeckrue (pyHKIMHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBbI (yHKIMH, HauOoJblllee M HaUMEHbIllee 3HaueHue (QyHKIUU Ha
MIPOMEXKYTKE;

CBOOOJIHO OINEPUPOBATH MOHATUSIMU: CTENEHHAss (YHKIMS C HATYypalbHBIM U
HEeNbIM TOoKa3areneM, Ipa@uK CTeneHHOW (YHKIMUA C HATypajJbHBIM M IIEJIBIM
nokasarenemM, rpa@uk KOpHs N-0il CTemeHW Kak (PYHKIMU OOpaTHOM CTENeHU ¢
HaTypaJIbHbIM ITOKa3aTeleM;

ONEepUpOBaTh TOHATUSIMU: JIMHEWHAs, KBaJgpaTHuHas MU JPOOHO-TIMHEHHas
(GYHKIIMH, BBITIOIHATH 3JIEMEHTapHOE UCCIIEIOBAHUE U MTOCTPOEHUE UX rpadUKOB;

CBOOOIHO OIEpUPOBATh MOHATHAMH: TOKa3aTeiabHas M Jorapudmuyeckas
(yHKUMU, WX CBOMCTBAa U TrpaUKH, HMCIOIb30BaTh HMX TIpaQUKU [l PEIICHHS
YpaBHEHU;

CBOOO/IHO ONEpUPOBATh MOHATHUAMM: TPUTOHOMETPUYECKAs OKPY>KHOCTb,
orpenieseHe TPUrOHOMETPUUECKHUX (DYHKIMI YUCIOBOTO apryMEHTa;

UCTONB30BaTh Tpaduku GYHKIUH A7 HWCCIAENOBAaHUS TPOILIECCOB U
3aBHUCHUMOCTEH TpU PEUICHUH 3a7a4 U3 IPYTuX Y4eOHBIX MPEAMETOB M PeaabHOU
’KU3HU, BBIpAXKaTh POpMyJIaMH 3aBUCUMOCTH MEXIY BETUUHMHAMU;

Havasa maTeMaTH4ecKoro aHnajmsa:

CBOOOIHO ONEpUPOBATH MOHATUAMH: apumernyeckas W TeoMeTpUyYecKas
nporpeccusi, 06CKOHEUHO yOBbIBAIOIAsi T€OMETPUIECKasl MPOTPECCHsl, JIUHEHHBIA 1
AKCIIOHEHIIMATIBLHBIN poCT, PopMyTia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE O
KOHCTAHTE;

WCIIOJIb30BaTh MPOrPECCUU JJIA PEIICHUS pealbHbIX 3a/Jad MPUKIIATHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH NOHATHSIMU: MOCIIEI0BATENBHOCTD, CIIOCOOBI 3a1aHMSI
NOCJIEIOBATEIBHOCTEN, MOHOTOHHBIE M OrPAHMYEHHBIE IOCIEA0BATEIBHOCTH,
IIOHMMAaTh OCHOBBI 3apOXJCHMS MAaTEMaTH4YECKOrO aHaiuu3a Kak aHalIusa
OECKOHEYHO MaJIbIX;

CBOOOJIHO ONIEPUPOBATH MTOHATUSAMU: HENIPEPBIBHBIE (PYHKLIUH, TOUYKH Pa3pbIBa
rpaduka QyHKIMH, aCUMITOTHI rpaduka PyHKIUY;

CBOOO/IHO OIEpUpPOBaTh MNOHATHEM: (YHKIUS, HENpEpbIBHAs Ha OTPE3KE,
NPUMEHATH CBOMCTBA HEMIPEPHIBHBIX (DYHKIUI JIJIs peIIeHUs 3a/1a4;

CBOOOJHO OIEPUPOBATH MOHATHSAMHU: TIepBasi W BTOpas MPOU3BOJHBIE
GyHKIMHU, KacaTenbHas K rpaduKy QyHKIINY;

BBIYHCIIATH IIPOU3BOJHBIE CYMMBI, IIPOU3BEACHMSI, YACTHOTO M KOMIIO3HUIIMU
ABYX (YHKIIU, 3HaTh IPOU3BOHBIC SJIEMEHTAPHBIX (PYHKIINA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UYECKHII CMBICT TMPOU3BOIHON IS
penieHus 3aaad.

MHokecTBAa M JIOTHKA:

CBOOOIHO  OINEpPUpPOBaTh  MOHATUSIMU:  MHOXKECTBO,  OIepaluuu  Haj
MHOXECTBAMU;

UCITOJI30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJIsl ONMCAHUS PEaJIbHbIX
IPOLIECCOB U SIBJICHUM, IIPU PELICHUH 33]1a4 U3 IPYTHX y4EOHBIX NIPEIMETOB;

CBOOO/IHO OIEpUpOBaTh TOHATUSIMU: OIpENEIeHUE, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOIICTBO MaTEMaTUYECKOI0 OOBEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHbIE
YPaBHEHMS U HEPABEHCTBA.

K koHumy oOyuenus B 11 kuacce oOydaromuiics MOIYYUT CIEAYIOLIUE
OpeaMEeTHbIE PE3yibTaThl MO OTJAEIbHBIM TeMaM pabodel MporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hayajla MaTEMAaTUYECKOT 0 aHaJIN3a»:

Yuciia U BHIYMCTICHUA:

CBOOOTHO OMEPUPOBATH MOHATUSIMU: HATYPATLHOE U LIE0€ YUCII0, MHOXKECTBA
HaTypaJbHBIX U LIEJBIX YHMCEIl, UCIIOJIb30BATh IIPU3HAKYU JIEITUMOCTH LIEJbIX YHUCEI,
HOJl u HOK HarypaJibHBIX 4HMCEeN Mg peuieHus 3ajad, NPUMEHSTh alrOpUuTM
EBxmuna;

CBOOOJHO OMEPUPOBATH TMOHSATUEM OCTaTKa MO MOIYJ0, 3alUChIBaTh
HaTypaJbHbIE YMCIIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAX CUHUCIICHHUS,

CBOOOIHO OMNEpUPOBATh MOHATHUSMHU: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUJIEKCHBIX YHCEJ, MPEACTAaBIATh KOMIUIEKCHBIE 4HMCia B alredpanyeckoud u
TPUTOHOMETPUUYECKON (pOpMeE, BBIMOIHATH apU(PMETHUECKUE ONEpaliyi ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHHUs] 1 HEPABEHCTBA:



CBOOOJIHO OMEPUPOBATH MOHITUSIMU: HppaAllMOHAJBLHbBIC, TOKa3aTelbHbIE U
jgorapu(pMuUUEcKre HEPaBEHCTBAa, HAXOJWUTh MX pEHICHUS C  IOMOIIbIO
PAaBHOCHWJIBHBIX IIEPEXO/IOB;

OCYIIECTBJISATH OTOOpP KOpPHEH TIpH pEIIeHWH TPUTOHOMETPHUUECKOTO
YpPaBHEHHUS;

CBOOOJIHO ONEPUPOBATH TOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
OpUMEHATh  HeoOxonumble  (OpPMYJbl Il  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHATUSIMU: CUCTEMAa U COBOKYIHOCTh YPABHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS, HAXOAUTh PEIICHUS
CUCTEMBI 1 COBOKYITHOCTEW pAllMOHANBHBIX, UPPALIMOHAIIBHBIX, [TOKA3ATEIbHBIX U
norapu(MUYECKUX YpaBHEHUIN 1 HEPABEHCTB;

pemarb palMOHANIbHEIE, VMppalUOHAIIbHBIE, MMOKA3aTeNbHbIE,
gorapu@Muyeckue U TPUTOHOMETPUUECKHWE YpaBHEHUSI W  HEPABEHCTBA,
coZieprKallie MOAYJIM U apaMeTPhI;

NPUMEHSTH TpaduyecKre METOMbI I PEIICHUs YpaBHEHUN M HEPaBEHCTB, a
TaKKe 3a71a4 C napaMeTpamu;

MOJICJIMPOBATh pEaJIbHbIE CUTYyallUM Ha SI3bIKE alureOpbl, COCTaBIATH
BBIPQ)KCHUS, YPaBHEHHS, HEPAaBEHCTBA M HX CHCTEMBI MO YCJIOBUIO 3a/1ayH,
UCCJIEIOBAaTh TOCTPOEHHBIE MOJIEIM C HCIOIb30BAHUEM allfapaTa ajireopsl,
WHTEPIPETUPOBATH MTOTYUYEHHBIN PE3YIIbTAT.

DYyHKIUMN U TPAPUKHU:

CTpOUTh TpadUKU KOMIO3UIMU (PYHKIUH C MOMOIIBIO 3JIEMEHTApHOIrO
UCCJICIOBAHUS U CBOMCTB KOMITO3UIIUU ABYX (DYHKIIMIA;

CTPOUTH reoMeTprIecKre 00pas3bl ypaBHEHUN 1 HEPABEHCTB HA KOOPIMHATHOM
IJIOCKOCTH;

CBOOOJIHO  ONEpPUPOBATh TMOHATUSIMHU: TpapuKU TPUTOHOMETPUUECKUX
b yHKIIHIH;

NPUMEHATh (QYHKIIUU I8 MOJETUPOBAHMS U MCCIEIOBAHUS PEATbHBIX
ITPOLIECCOB.

HavaJyia MmaTeMaTH4€CKOr0 aHAJIU3A:

UCIIOJIb30BaTh MPOU3BOAHYIO ISl UCCIEAOBAHUS (PYHKIIMM HA MOHOTOHHOCTh
Y SKCTPEMYMBI;

HAXOJIUTh HANOOJbIIIEe U HAUMEHbIIIee 3HaUeHUsI (PYHKIIMU HEMPEPHIBHOUN Ha
OTpE3KE;

UCIIOJIB30BaTh MPOU3BOAHYIO JJISI HAXOXKACHUS HAWJIY4Ilero PpELICHUS B
IIPUKJIAJHBIX, B TOM YHCJIE COUUAIBHO-IKOHOMUYECKUX, 3a/1a4aX, ISl ONPEACIICHUS
CKOPOCTH ¥ YCKOPEHHSI MPOIIecca, 3aJaHHOTO (OPMYIION UiTH TpaduKoMm;



CBOOOJHO ONEpUPOBATh TMOHATHSMHU: TMEPBOOOpa3Has, OIpeaeEHHbIN
UHTErpaj, HAaXOAWTh MEPBOOOpA3HbIE AIEMEHTAPHBIX (DPYHKIMI UM BBIUUCIATH
uHTerpai rno hopmyne Hetotona-JIeibuua;

HAXOAUTH IJIOUIAIN TUIOCKUX (GUTYP U OOBEMBI TEN C MOMOLIBIO HHTETpalIa;

MMETh IPEACTABICHHE O MAaTEMATHYECKOM MOJEIHPOBAHUM HA NpUMEPE
cocTaBlieHHs U PepeHIInaIbHBIX YPaBHEHUI;

pemaTh NpUKIaAHBIE 3aa4d, B TOM YHUCJIE COLHAIBHO-KOHOMHUYECKOIO
(¢u3nyeckoro xapakrepa, CpeACcTBaMH MaTeMaTHYECKOI'0 aHAIM3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NMporpaMMbl Bcero Konrponeure - Ipaktiieckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypesr
MHOKECTBO JEHCTBUTENIBHBIX YUCEI.
1 MHorouwiensl. ParnonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEHHBIX
YpaBHEHUU
) @Oynkiuu u rpaduxu. CreneHHas GyHKUUS ¢ 12 1
eJIBIM TIOKa3aTeIeM
3 ApudmeTrueckuii KOpeHb N-0i CTENEHH. 15 1
HppanyoHanpHble ypaBHEHUS
4 IToka3zarenbHas ¢pyHkuus. [lokazarenbHble 10 1
ypaBHEHUS
5 Jlorapudmudeckas GyHKIUS. 18 1
Jlorapudmudeckue ypaBHEHUS
6 TpuroHoMmeTpuyeckre BIpaXKeHHs U 29 1
ypaBHEHUS
Iloce10BaTeIbBHOCTH U IPOIPECCUM 10
HenpepsiBabie Gpynkiun. [IponsBoanas 20
9 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3ATIHS 5 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 136 10 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbBIE
Ne HaumeHoBaHme pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrpoapipie | IMpakruieckue o0pa3oBaTe/ibHbIE
padoTbI padoThI pecypenr
1 HccnenoBanue GyHKINN C TTOMOIIBIO 29 1
MIPOM3BOIHOM
2 [TepBooOpasHas u HHTETpAT 12 1
3 I'paduku TPUrOHOMETPUUECKUX (PYHKIIHMA. 14 1
TpuroHoMeTpuuecKkre HepaBeHCTBA
4 HppanmonanpHbie, OKa3aTeIbHbIE U 24 1
norapuMUUEcKHe HepaBeHCTBA
KommiekcHpie uncia 10 1
HatypasbHble u 1ienpie uncia 10
CucrteMbl palioHaJIbHBIX, HPPALMOHATBHBIX
7 MOKa3aTEeIbHBIX U JIOTApUPMUICCKUX 12 1
ypaBHEHUH
8 3amauu ¢ mapameTpaMu 16 1
9 [ToBTOpenue, 06061IeHNE, CCTEMaTU3alIUs 16 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




IHHOYPOYHOE IVTAHUPOBAHUE
10 KVIACC

Ne i/

Tema ypoka

KoanuecTBo yacos

Bcero

[[MHoOecTBO, onepali Haji MHOXKECTBAMH M UX CBOMCTBA

Huarpammel Oiinepa-Benna

[IpuMeHeHre TeoOpeTUKO-MHOXKECTBEHHOTO anmapara Jjisl peleHus 3a1a4 1
4 Panmonanpheie unciia. OOBIKHOBEHHBIE U IECATUYHBIE APOOU, IPOLIEHTHI, 0ECKOHEYHBIE 1
MEePUOJUIECKIE TPOOH
5 Panmonaneueie uncia. OOBIKHOBEHHBIE U IECATUYHBIE APOOU, IPOIIEHTHI, 0ECKOHEUHBIE 1
MIePUONYECKUE TPOOH
6 [Tpumenenue apodei 1 MPOIEHTOB IS PEIICHUS TPUKJIATHBIX 3a71a9 1
7 [Tpumenenue apobei 1 MPOIEHTOB ISl PEIICHUS TPUKIIAIHBIX 33724 1
8 JelicTBuTENnbHBIC Ynca. PalinoHanbHbIe U UPpAIlMOHATIBLHBIE YUCTa 1
9 ApudmMeTnueckue ornepanuu ¢ JeHCTBUTEILHBIMH YACIaMU 1
10 Moayinb IEMCTBUTENBHOTO YUCIIA U €T0 CBOMCTBA 1
1 [TpubmmkEHHbIE BRIYUCICHUS, TIPABUJIa OKPYTJICHHUS, IPUKUIKA U OLIEHKA pe3yabTaTa 1
BBIYMCIICHHI
12 OCHOBHBIE METO/IbI PEIICHHUS 1IEJIBIX U JPOOHO-PAIIMOHATBHBIX YPABHEHHUI U HEPABEHCTB
13 OcHOBHBIE METOIbI PEIICHUS IIENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U HEPABCHCTB 1
14 OcCHOBHBIE METOIbI PEILICHUS LENIbIX U APOOHO-pAIIOHATBHBIX YPAaBHEHUN U HEPABEHCTB
15 MHoOroueHsl OT OJHOM NEpeMEHHON. [leneHre MHOroWwIeHa Ha MHOTO4YIEH C OCTaTKOM. 1
Teopema bezy
16 MHorouneHsl ¢ 1eiasiMu ko3¢ dunuenramu. Teopema Buera
17 Pemienue cucteM TMHEMHBIX YpaBHEHUI




18 Pemenue cuctem MMHEWHBIX YpaBHEHUIH 1

19 Matpuna cucTemMsl IMHEHHBIX ypaBHEHUH. OnpeaennTenb MaTpULbl 2X2, ero reOMETPUUECKHUM 1
CMBICJI U CBOMCTBA; BHIYMCIICHUE €TO 3HAYCHUS

20 Onpexnenurens MaTpuLbl 2X2, €ro TEOMETPUUECKUNA CMBICIT M CBOMCTBA; BEIYMCIICHUE €r0 1
3HAYEHUs

21 IIpumeneHune onpenenuTens A peleHUs] CUCTEMBI JINHEWHBIX YPaBHEHUN

22 Perienue npukiagHbIX 334a4 ¢ IOMOLIbIO CUCTEMbI IMHEWHBIX YpaBHEHHM 1

23 Pemenue npukinaaHpixX 3aa4 ¢ TOMOIIBIO CUCTEMBI JIMHEHHBIX YPABHEHUN

24 KonTponbhas pabora: "PanroHanbHble ypaBHEHHs U HepaBeHCTBa. CHUCTEMBbI IMHEHHBIX 1
ypaBHeHui"

25 OyHkuud, cnocoOs! 3a1anus pyHkuuu. Bzaumuo oOpatasie dynkuuu. Kommnosumms GyHKImi

26 I'padux pynkuuu. SnemeHTapHble Ipeodpa3oBaHus rpa@ukoB GyHKUINN

97 OO6nacTb onpeneneHuss 1 MHOKECTBO 3HaueHui pynkmu. Hymm ¢pyakmmu. pomexxyTku 3Hak 1
MOCTOSIHCTBA

28 UYérnpie u Heu€THbIe QyHKIMU. [lepuoanueckue pynkuu. [IpoMexxyTku MOHOTOHHOCTH 1
byHKIMN

29 Maxkcumymbl 1 MUHUMYMBI QyHKIMKA. Hanbomnpiee 1 HauMeHblee 3HadyeHne GyHKIUU Ha 1
IIPOMEXKYTKE

30 Jluneiinas, KBagpaTUIHas U APOOHO-TUHEHHAS (PYHKITHI 1

31 DNeMEHTapHOE UCCIIeIOBAHUE U MIOCTPOCHHE TpauKoB dTUX (DYHKIINH 1

32 DJeMeHTapHOe UCCIIEI0BAaHUE U IOCTPOEHUE rPaUKOB 3TUX (HYHKIUN 1

33 CrereHs ¢ 1eibIM IToKa3zareieM. buaom Herorona 1

34 Crenens ¢ nensiM nokasarenem. buaom Herotona 1

35 Crenennast GyHKIUS C HATYpaJbHBIM H LEJbIM NoKa3aTteseM. EE cBoiicTBa u rpadux 1

36 Kontponbhas pabora: "Crenennas ¢pynkius. E€ cBolicTBa u rpadgux” 1

37 ApudmeTnueckuil KOpeHb HaTypaIbHON CTEIIEHH U €ro CBOICTBa 1

38 ApugpmeTnueckuii KOpeHb HATYpaJbHOM CTENIEHH U €r0 CBOMCTBA 1




39 [IpeoOpa3zoBaHus YHCIOBBIX BHIPAKEHUH, COIEPKAIINX CTETICHU U KOPHHU 1
40 [IpeoOpa3oBaHuUs YUCITOBBIX BRIPAKECHUHN, COACPIKALINX CTETICHH U KOPHH 1
41 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COACPIKALIMX CTEIICHH U KOPHU 1
42 Hppaunonansable ypaBHeHUs1. OCHOBHbBIE METO/Ibl PELICHUS UPPALMOHAIBHBIX YPaBHEHUH 1
43 Wppaumonansabie ypaBHeHUsI. OCHOBHBIE METO/IBI PEIICHHUS HPPAIIHOHAILHBIX YPaBHEHHN 1
44 WppanmonaneHble ypaBHeHUs. OCHOBHBIE METO/IbI PEILICHUSI HPPALMOHAIIBHBIX YPABHEHUM 1
45 PaBHOCHIIBHBIE NTEPEXO/IbI B PEIIEHUU UPPALMOHAIBHBIX YPaBHEHUI 1
46 PaBHOCHIIBHBIEC TIEPEXO/IBI B PEIICHUU HPPATMOHAIBHBIX YPaBHEHUIH 1
47 PaBHOCHUIIBHBIE TIEPEXO/BI B PELICHUU UPPALIMOHAIIBHBIX YPAaBHEHUN 1
48 PaBHOCHIIBHBIE NTEPEXO/IbI B PELIEHUU UPPALMOHAIBHBIX YPaBHEHUI 1
49 CgoiicTBa 1 rpaduK KOpHs N-0i CTENEHHN KaK (PyHKITUH OOpaTHOM CTETICHH C HATYPaJTbHBIM 1
MI0Ka3aTeaeM
50 CaoiicTBa U rpaduk KOpHS N-0ii CTeNeHU KaK (yHKLIUU OOpAaTHOM CTENEHH C HATYypaIbHBIM 1
nokaszaTesieM
51 KonTponbhas pabora: "CsoiictBa u rpaduk KopHs N-oii ctenenu. MppanuonanbHbie 1
ypaBHeHUs"
52 CreneHp ¢ paliOHAJIBHBIM TIOKa3aTeIeM U €€ CBOMCTBA 1
53 CreneHb ¢ paliOHAJIBHBIM TIOKa3aTeIeM U e€ CBOMCTBA 1
o4 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeIeM U €€ CBOICTBa 1
55 Ioka3zarenbHas GyHKIMA, €€ cBOICTBA U rpaduk 1
56 Hcnonp3oBanue rpaduka GyHKIIUU I pEISHUS YPaBHEHUI 1
S7 Hcnonp3zoBanue rpaduka GyHKIUYU 1715 PELIEHUS] YpaBHEHHM 1
58 IokazarenbHble ypaBHeHUs. OCHOBHBIE METO/IbI PEIICHHUS TIOKA3aTEIbHBIX YPaBHEHUH 1
59 Iloka3zarenbHble ypaBHeHUs. OCHOBHBIE METO/Ibl PELIEHHUS TIOKA3aTeNbHBIX YPAaBHEHUI 1
60 [Toka3arenbHble ypaBHEHUSI. OCHOBHBIE METO/bI PELLICHUS MOKA3aTEeIbHBIX YpaBHEHUN 1
61 Konrtponsnas padota: "[lokazatensnas GyHkius. [lokazaTensHbie ypaBHeHus" 1




62

Jlorapudm uncna. CoiicTBa jorapupma

1
63 Jlorapudwm gucna. CBoiicTBa Jiorapugpma 1
64 Jlorapudm uucna. CoiicTBa jgorapudpma 1
65 JlecATUYHBIC W HaTypaJIbHBIE JIOTAPUPMBI 1
66 JlecaTUYHBIC U HATypaJIbHBIE JIOTapH (MBI 1
67 [IpeoOpa3oBaHue BBIpAKEHHUN, COACPIKALIUX JIOTAPU(MBI 1
68 [IpeoOpa3zoBaHue BbIpaKEHUN, COIEPIKAIIHIX JTOTapru(MBbI 1
69 [IpeoOpazoBaHue BBIpAXKESHUH, COIEPKAIIUX Jorapu(GMbI 1
70 Jlorapudmuueckas GyHKIHs, €€ CBOWCTBA U TpaduK 1
71 Jlorapudmudeckas GyHKIMA, €€ CBOKWCTBA U rpaduk 1
72 Hcnonp3oBanue rpaduka GyHKIIUU AJI pEICHUS YPAaBHEHUI 1
73 Hcnonb3oBanue rpaduka GyHKINUU A7 peHIeHUs] ypaBHEHHHA 1
74 Jlorapudpmuueckue ypaBHeHH. OCHOBHBIE METO/IbI PEIICHUS JIOTapU(PMUUECKUX YpaBHEHUI 1
75 Jlorapudmudaeckue ypaBHeHus. OCHOBHBIC METOIbI PEIICHUS JOorapuhMUUECKUX YpaBHECHUIN 1
76 Jlorapudpmuueckue ypaBHeHHs. OCHOBHBIE METOBI PEIICHUS JIOTapU(PMUIECKUX YpaBHEHUI 1
77 PaBHOCHIIBHBIE IEPEXO/Ibl B PEIICHUH JIOrapU(PMUUECKUX YPAaBHEHUH 1
78 PaBHOCHIIbHBIE TIEPEXOIBI B PEIICHUH JIOTAPU(PMUIECKUX YPABHCHHM 1
79 Kontponbnas pabora: "Jlorapudpmuueckas pynkuus. Jlorapupmudyeckue ypaBHeHH " 1
80 Cunyc, KOCUHYC, TAHT'€HC ¥ KOTAaHT€HC YUCIIOBOTO apryMeHTa 1
81 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHTE€HC YHCIIOBOTO apryMeHTa 1
82 ApKCUHYC, apKKOCHHYC M apKTaHI'€HC YUCIIOBOTO apryMeHTa 1
83 ApKcuHycC, apKKOCHHYC M aPKTaHI'€HC YHCIIOBOTO apryMEHTa 1
84 TpuronomeTpudeckast OKpy>KHOCTb, OTIPE/ICTICHUE TPUTOHOMETPUIECKUX (DYHKIHI YHCIOBOTO 1

apryMeHTa

85 TpuronomeTrpudeckas OKpy>KHOCTb, OTIpeIeNIEHIE TPUTOHOMETPUIECKIX (PYHKIIUI YUCIIOBOTO 1

aprymeHra




86 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1
87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1
88 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIbI 1
89 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1
90 [IpeoOpa3oBaHne TPUTOHOMETPHUUECKUX BBIPAKCHUI 1
91 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BbIPAXKEHUI 1
92 [IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BBIPKCHHUI 1
93 [IpeoOpa3oBaHne TPUTOHOMETPHUYECKUX BBIPAKCHUI 1
94 PemeHne TpUroHOMETPUYECKUX YPABHEHUN 1
95 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUIN 1
96 Pemenne TpUroHOMETPUYECKUX YPaBHEHUMA 1
97 PemeHne TpUroHOMETpUYECKUX YPaBHEHUN 1
98 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1
99 Pemenne TpUroHOMETPUYECKUX YPaBHEHUMA 1
100 Perienne TpUroHOMETPUUECKUX YPaBHEHHUN 1
101 KonrtponbHas padota: "TpuronomMmerpudeckie BbIpaXKeHUS! U TPUTOHOMETPUUYECKUE ypaBHEHUS " 1
102 IlocnegoBaTenLHOCTH, CIIOCOORI 3aJaHus MOCIEA0BATEILHOCTEH. MeToq MaTeMaTHISCKOM 1
WHIYKITAHA
103 MOHOTOHHBIE U OTpaHUYEHHBIE TTOCJIEIOBATENBHOCTH. VIcTOpHS aHann3a O€CKOHEYHO MaJIbIX 1
104 ApubmMernueckas Iporpeccus 1
105 ['eomeTpuueckas mporpeccust 1
106 BeckoneuHo yObIBaromias reoMeTpudecKas mporpeccust 1
107 CymMa 6ecKOHEUHO yObIBaOIIEl reOMEeTPUUECKOMH MPOrpeccuu 1
108 JIuHEeHHBIN 1 SKCIOHSHITHATBHBINA pocT. Yncno €. opmyra CI0KHBIX MTPOIIEHTOB 1
109 JInHEeNHBIN 1 SKCIIOHEHIMAIBHBINA pocT. Yucio €. @opmysa CI0KHBIX ITPOLICHTOB 1
110 Vcnionb30BaHue MPOrpeccuu Ui pelieHns peabHbIX 337a4 MPUKIAJHOIO XapaKTepa 1




111

Kontponbnas padota: "[locinenoBarenbHOCTH U Iporpeccun’

1
112 HemnpepbiBHBIE QYHKIINT U UX CBOWCTBA 1
113 Touka pa3psiBa. ACUMIOTOTHI IpaUKOB HyHKIUN 1
114 CgoiicTBa GyHKIIUN HETIPEPHIBHBIX HA OTPE3KE 1
115 CaoiicTBa (yHKIMI HENIPEPHIBHBIX HA OTPE3KE 1
116 Meroa UHTEpPBAJIOB ISl PELLIECHUS HEPABEHCTB 1
117 MeToa HHTEpPBAJIOB ISl pEIICHUsT HEPABEHCTB 1
118 Meroa MHTEpPBAJIOB ISl PEILICHUS HEPABEHCTB 1
119 [IpumeHeHne CBOWCTB HEMIPEPBIBHBIX (DYHKUWH ISl pEIIeHUs 3a/1a4 1
120 [IpumeHeHre CBOMCTB HENIPEPHIBHBIX (PYHKIIUH JJIs pelIeH s 3a1a4 1
121 [lepBas u BTOpas mpou3BOAHBIC ()YHKIITH 1
122 OmnpeneneHne, reOMETPUIECKHA CMBICI MTPOU3BOTHON 1
123 Onpenenenue, GU3NUECKUN CMBICT TPOU3BOIHOM 1
124 VYpaBHeHUe KacaTebHOU K rpaduKy (yHKITHH 1
125 VYpaBHeHHE KacaTelbHOW K TpaduKy GyHKIIUN 1
126 [Ipou3BoHBIE 3JIEMEHTAPHBIX (PYHKLUI 1
127 [TpousBogHBIC STIEMEHTAPHBIX (DYHKITHI 1
128 [IpousBoHast CyMMBI, IPOU3BEACHUS, YACTHOT'O U KOMIIO3ULIUU () YHKIUI 1
129 [IpousBoaHast CyMMBI, TPOU3BEICHHS, YACTHOT'O ¥ KOMIIO3UIIMU (PYHKIUH 1
130 [Tpou3sBogHAs CyMMBI, TPOM3BEICHHSI, YACTHOTO W KOMITO3HIIMY (PYyHKITAI 1
131 Kontponbnas padota: "[IpousBognas” 1
132 IToBTOpenue, 0000IIeHNE, CUCTEMAaTH3alMs 3HaHUH: "Y paBHeHHA" 1
133 [ToBTOpenue, 06061IeHNe, cucTeMaTu3anus 3HaHui: "OyHkun" 1
134 Hroroas koHTposbHAs paboTa 1
135 Hrorosas xoHTposapHas paborta 1
136 [ToBTOpeHwue, 06001IeHNE, CHCTeMaTU3alus 3SHAHUN 1
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11 KJIACC

KoanuyecTBo 4acoB

Nen/m | Tema ypoka
Bcero
1 IIpumeHeHne nNpou3BOJHOMN K HCCIe10BaHUIO (DYHKIIMH HA MOHOTOHHOCTB M 9KCTPEMYMBI 1
2 [IpumeHeHre npou3BOJHON K UCCIET0BaHUIO (DYHKIMI HA MOHOTOHHOCTh M SKCTPEMYMBbI 1
3 [IpumeHeHne TpPOU3BOJHON K HCCIeI0BaHUIO (DYHKIIMK HA MOHOTOHHOCTB M SKCTPEMYMBI 1
4 IIpumeHeHne Npou3BOJHOMN K MCCIe10BaHUIO (DYHKIIMNH HA MOHOTOHHOCTB M SKCTPEMYMBI 1
5 [IpumeHeHre npOu3BOJHON K UCCIET0BaHUIO (DYHKIMI HA MOHOTOHHOCTD M SKCTPEMYMBbI 1
6 [IpumeHeHne TpOU3BOJHON K HCCIeI0BaHUIO (DYHKIIMKA HA MOHOTOHHOCTB M SKCTPEMYMBI 1
7 Haxosxaenne HauOobIIero 1 HAMMEHbBIIET0 3HAYSHHs HEMPEPHIBHON (YHKIIMH HA OTPE3Ke 1
8 Haxosxnenne HanOoIbIIIero 1 HAMMEHBIIIETO 3HaUYEHUS HETIPEPHIBHON (DYHKIIMHA HA OTPE3Ke 1
9 Haxosxaenne HanOobIIero 1 HAMMEHBIIETO 3HAYCHHS HETPEPHIBHON (PYHKIIMH HA OTPE3KE 1
10 Haxosxaenne HauOobIIero 1 HAMMEHBIIET0 3HAYSHHUS HEMPEPHIBHON (PYHKIIMH HA OTPE3KE 1
11 Haxosxnenne HanOobIIIero 1 HAMMEHBIIIETO 3HaUYEHUS HETIPEPBHIBHON (DYHKIIMHM HA OTPE3Ke 1
12 HaxoxneHne HauboIbIIero 1 HANMEHBINETO 3HAYSHUS HeTIPEPHIBHOM (DYHKITUU Ha OTPE3Ke 1
13 IIpumeHeHne npon3BOAHON U1 HAXOXKACHNS HAWIY4ILIEro PeeHUs B IPUKJIAJHBIX 3a7a4ax 1
14 [IpumeHeHne TpOU3BOJHOMN /I HAXOXKAEHUS HAWTYYLIEero pellieH s B MPUKIIAAHbIX 3a7auax 1
15 [IpumeHeHre mpOU3BOJHON /ISl ONIPEIETICHUS CKOPOCTU M YCKOPEHHUS MpoLecca, 3aJaHHOT0 1
dhopmyoit winu rpadpukoM
16 [IpumeHeHne NpOn3BOJHON Il ONIPENIETICHUS] CKOPOCTH M YCKOPEHHS IIpoLecca, 3aJaHHOT0 1
(bopmynoi unm rpadgukom
17 Kommosurus ¢yHKIwiz 1
18 Kommnosurus ¢yHKimii 1
19 Kommnosumus ¢yHkimii 1
20 I'eomerpuueckne 00pa3bl ypaBHEHUH HA KOOPAMHATHON TIOCKOCTH 1




21 I'eomeTpuueckue o6pa3bl ypaBHEHNUN HA KOOPAMHATHOM TJIOCKOCTH 1
22 KonTponbrast padora: "UccnenoBanue GyHKIUI ¢ TOMOITBI0 TPOU3BOTHON" 1
23 [lepBooOpasHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3ZHBIX 1
24 [TepBooOpasnbie anemMeHTapHbIX GyHKIWN. [IpaBuia HaX0XKACHUS IEPBOOOPAZHBIX 1
25 [lepBooOpazuble 3nemeHTapHbIX (GyHKIMH. [IpaBuia HaxoXaeHNs IEPBOOOPA3HBIX 1
26 Wnrerpan. ['eomeTpuuecknii cMpIc MHTErpajia 1
27 Brruncnenue onpenenéHHoro naterpana no gpopmyne Hetorona-Jleiouuma 1
28 Breruucnenue onpenenénnoro uaTerpaia mo hopmyne Hetorona-Jleitoauma 1
29 [IpumeHeHne MHTErpana i HaXOXKACHUS TUIOLaiel TNIOCKUX QUryp 1
30 [IpumeHneHue uHTErpana Juisi HAXOXKACHHUSI 00bEMOB T€OMETPUUYECKUX TET 1
31 [Tpumeps! pemenuit nuddepeHImaIbHbIX YPaBHECHUN 1
32 [pumeps! pemeHunit qudGepeHnanTbHbpIX ypaBHEHUN 1
33 MatemaTrueckoe MOJEIUPOBAHIE PEAbHBIX MPOIECCOB C MOMOIIBIO AU(HEPEeHIIUATBHBIX 1
YpaBHEHUI
34 Kontponbnas padota: "[lepsooOpasznas u uaTerpan" 1
35 Tpuronomerpuyeckue GyHKIHH, UX CBOHCTBA U rpaduKu 1
36 Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U TpapuKu 1
37 Tpuronomerpuueckue GyHKIIUU, UX CBOWCTBA U rpadUKu 1
38 Tpuronomerpuyeckue GyHKIHH, UX CBOHCTBA U rpaduKu 1
39 Tpuronomerpuyeckue GyHKIMH, UX CBONCTBA U rpaduku 1
40 OT160p KOpHEI TPUTOHOMETPUUECKHX YPaBHEHUH C MOMOIIBIO TPUTOHOMETPUUYECKOM 1
OKPYKHOCTH
41 O160p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUH C MOMOIIBI0 TPUTOHOMETPUUYECKOM 1
OKPYKHOCTH
42 OT60p KOpHEHN TPUTOHOMETPUUYECKUX YPAaBHEHUH C TIOMOIILI0 TPUTOHOMETPHUIECKOM 1

OKPY>KHOCTH




OT60p KOpHEH TPUTOHOMETPUUYECKUX YPAaBHEHHUH C TIOMOIILI0 TPUTOHOMETPHUIECKOM

43 1
OKPY>KHOCTH
44 PemeHne TpUroHOMETPUYECKUX HEPABEHCTB 1
45 Pemenne TpuroHOMETPUYECKUX HEPABEHCTB 1
46 Pemenne TpuroHOMETpUYECKNX HEPABEHCTB 1
47 PemieHne TpUroHOMETPUYECKUX HEPABEHCTB 1
48 Kontponbnas pabora: "['paduku TpuroHomerpuuecknx GyHKIui. TpuroHoMeTpruueckue 1
HepaBeHCTBA"
49 OCHOBHBIE METO/IbI PEIICHUSI TOKa3aTeIbHBIX HEPABEHCTB 1
50 OCHOBHBIE METO/IbI peILICHUs T0OKa3aTeIbHBIX HEPABEHCTB 1
51 OcHOBHBIE METOIbI PEIICHUS TTOKA3aTEIbHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/IBI PEIICHUSI TIOKA3aTeILHBIX HEPABEHCTB 1
53 OCHOBHBIE METO/IbI peIIeHUs Torapu(hMUIECKUX HEPABEHCTB 1
54 OCHOBHBIE METOJIBI PEIICHUS JIOTApU(PMUIESCKUX HEPABEHCTB 1
55 OCHOBHBIE METObI PELIEHUS JOrapu(PMUIECKUX HEPABEHCTB 1
56 OCHOBHBIE METO/IbI peIIeHUs Torapu(hMUIECKUX HEPABEHCTB 1
57 OCHOBHBIE METOIbI PELICHUS] UPPAIIIOHATIHLHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IBI PEIICHUS HPPAIMOHAIBHBIX HEPABCHCTB 1
59 OCHOBHBIE METO/IbI PEIICHUS] UPPATUOHATBHBIX HEPABEHCTB 1
60 OCHOBHBIE METO/IbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB 1
61 I'paduyeckre MeToABI pEIICHUS UPPAITMOHATBHBIX YPAaBHCHHI 1
62 I'padmueckne METONBI pelIeHHs HPPAIIHOHAIBHBIX YPaBHEHHHA 1
63 I'padmueckue MeTOIbI peleHHs TOKa3aTeIbHbIX YPaBHEHUN 1
64 I'paduyeckne MeToABI pEIICHHS TTOKa3aTeIbHBIX HEPABEHCTB 1
65 ['paduueckue MeTobI pelieHus JorapupMUIecKuX ypaBHEHUN 1
66 I'padmueckue MeToIbl pelieHHs JTOrapuPMUIECKIX HEPABEHCTB 1




67 I'paduveckre MeToabl pelIeHHS JIOTapUPMUIECKUX HEPABECHCTB 1
68 I'padmueckre MeTOIbI peICHHs TOKa3aTeIbHBIX U JIOTapU(YMUIECKUX YpaBHEHHHA 1
69 I'padmueckue MeTobl pelIeHHs TOKa3aTeIbHBIX U JIOTapu(MUUECKUX YpaBHEHHH 1
70 I'paduyeckue MeToABI pEIICHHS TTOKA3aTeIbHBIX U JOTapu(MHUIESCKIX HEPABCHCTB 1
71 I'paduueckre MeTObI pellIeHUs] TOKA3aTENIbHBIX U JIOTApU(MUYECKUX HEPABEHCTB 1
72 Konrtponsnas padota: "UppanuoHansHble, IOKa3aTelbHbIEe U TorapudMuiyeckue HepaBeHcTBa" 1
73 KommnekcHble uncna. Anredpandeckast U TpUrOHOMETpUYecKast (POpPMBbI 3aITUCH KOMIIEKCHOTO 1
qucia
74 KommiekcHpie uncia. Anredpandeckasi 1 TPUTOHOMETpUYEcKast (POPMBI 3aITUCH KOMILIEKCHOTO 1
qucia
75 ApubdmMeTnyeckue ornepanuy ¢ KOMIDIEKCHBIMUA YUCIIaMHU 1
76 ApudmMeTnueckue ornepanun ¢ KOMITIEKCHBIMUA YUCTIaMHU 1
7 N300pakeHre KOMIUIEKCHBIX YUCeNl Ha KOOPAMHATHOM IJIOCKOCTH 1
78 N3o0pakeHre KOMIUIEKCHBIX YHCell Ha KOOPJIWHATHOMN TUIOCKOCTH 1
79 ®opmyna Myaspa. KopHu N-oii cTeneHn U3 KOMIUIEKCHOTO Yucia 1
80 ®opmyna Myaspa. Kopau N-oif ctenenn u3 KOMIJIEKCHOTO YHCIIa 1
81 [IpuMeHeHne KOMITJIEKCHBIX YMCeN ISl pelieHus (GU3MYECKUX U TeOMETPUYECKUX 3a1a 1
82 Kontponbnas padota: "KommiekcHsie uyncia' 1
83 HatypanbHble ¥ 11ebie 9rcia 1
84 HatypasnbHble 1 Lenble yncia 1
85 [IpumeHeHre MPU3HAKOB ACITMMOCTH LEBIX YHCE 1
86 [IpumeHeHNne TPU3HAKOB IETMMOCTH EJIBIX YUCEIT 1
87 [Ipumenenne npusHakoB aeaumocty nensix yucesr: HO u HOK 1
88 [Tpumenenue npusHakoB aeauMoctu nensix yucena: HOJ u HOK 1
89 [IpumeHeHrne TPU3HAKOB JIETMMOCTH IEITBIX YUCEII: OCTATKH MO0 MOJIYITIO 1
90 [IpumeHeHre TPU3HAKOB JIETMMOCTH IIEIIBIX YUCEI: OCTATKU MO0 MOJYIIIO 1




[IpumeHeHre MPU3HAKOB ACITMMOCTH LIEIBIX YUCEN: anropuT™ EBKiMIa 11s pemieHus 3a1a4 B

91 1
LEJBIX YUCITaX
92 Konrtponsnas padota: "Teopust nenbix yncen" 1
93 Cucrtema u COBOKYITHOCTh YpaBHEHHUH. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS 1
94 Cucrtema u COBOKYITHOCTh YpaBHEHUI. PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-CJICICTBHUS 1
95 OCHOBHBIE METO/IbI PEILICHHS CUCTEM U COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN 1
96 OCHOBHBIE METO/IbI PEILIEHHs CUCTEM U COBOKYITHOCTEH MppaIMOHAIbHBIX YPaBHEHHI 1
97 OCHOBHBIE METOJIBI PEIICHUS CHCTEM M COBOKYITHOCTEH MOKa3aTEeNIbHBIX YPaBHEHUN 1
98 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U COBOKYITHOCTEH MOKa3aTeNIbHBIX YpaBHEHHUN 1
99 OCHOBHBIE METO/IbI PEILICHUS] CUCTEM U COBOKYITHOCTEH Jlorapu(MUUecKuX ypaBHEHUH 1
100 OCHOBHBIE METOJIBI PEIICHUS CHCTEM M COBOKYITHOCTEH JIOrapu(PMUICCKUX YpaBHCHHM 1
101 [IpuMeHeHne CHCTEM K PEIICHUI0 MaTeMaTHYECKUX 3a1a4 U 3a/1a4 U3 Pa3IMIHbIX 00JIacTe 1
HAyK{ U peasIbHOW )KU3HU, HHTEPIIPETALUS TIOITYYEHHBIX PE3yIbTaTOB
102 [IpumeHeHne cucTeM K pelIeHNI0 MaTeMaTHUeCKUX 3a1a4 U 3a/1a4 U3 Pa3InYHbIX o0JsiacTei 1
HayKH U peaJIbHON )KU3HU, MHTEPIIPETALUS MOITYYEHHBIX PE3YIbTaTOB
103 [IpuMeHeHne HEpaBEHCTB K PEIICHHIO MaTEMaTHYECKUX 33/1a4 M 33724 U3 PAa3IUYHBIX o0IacTen 1
HAyKU U peaJibHOW KU3HU, MHTEPIIPETALUs TOTYYEHHBIX PE3YyIbTaTOB
104 Kontponsnas padota: "Cuctemsl palliOHaNbHbIX, UPPALMOHAIBHBIX I0KA3aTEIbHBIX U 1
norapuMudecKux ypaBHeHUH"
105 PanyoHanbHbIe ypaBHEHHUs € TapaMeTpaMu 1
106 PanmonanbHble HEpaBEHCTBA C lTapaMeTpaMu 1
107 PanrioHanbHbIC CUCTEMBI € TapaMeTpaMu 1
108 WppanmoHanpHble ypaBHEHUS, HEPAaBEHCTBA C TapaMeTpaMu 1
109 HppanuoHanpHble CUCTEMBI ¢ TapaMeTpaMu 1
110 [TokazaTenbHBIC YpaBHEHUS, HEPABEHCTBA C IMapaMeTpaMu 1
111 Iloka3aTenbHbIE CHCTEMBI C TapaMeTpaMu 1




112 Jlorapudmudeckue ypaBHEHUS, HEPABEHCTBA C TTapaMeTpaMu 1
113 JlorapudmMuuecKkue CUCTEMBI ¢ TapaMeTpaMu 1
114 TpuronomeTpruyeckue ypaBHEHMs C TapaMeTpaMu 1
115 TpuronomeTpruecKkue HEPABEHCTBA C TTapaMETPaMH 1
116 TpuroHomeTprudecKue CUCTEMBI € ITapaMeTpaMu 1
117 [TocTpoeHue u ucclieqoBaHNEe MaTEMATHIECKIX MOJIETICH peabHBIX CUTYAIIUH C IIOMOIIBIO 1
ypaBHEHUH C TapamMeTpamMu
118 [TocTpoeHue u uccineqoBaHEe MATEMATHYECKUX MOJICJIEH PEAIbHBIX CUTYallui C MIOMOIIBIO 1
CUCTEM YpaBHECHHUU C TTapaMeTpaMu
119 [TocTpoeHue u uccieqoBaHie MaTEMAaTHIECKIX MOJIETICH peanbHbIX CUTYAIIU C IIOMOIIBIO 1
CHUCTEM ypaBHEHHH C MMapaMeTpaMu
120 KonTponbHast padora: "3amgauu ¢ mapamerpamu’ 1
121 [ToBTOpenue, 06001IeHNe, cucTeMaTu3anus 3HaHui: ""Y paBHeHUs " 1
122 [ToBTOpenue, 06001IeHNe, cucTeMaTr3anus 3HaHuii: "Y paBHeHuUs " 1
123 [ToBTOpeHme, 0600mIEeHNe, cucTeMaTu3alus 3HaHui: "YpaBHeHrs. CUCTEMbI ypaBHCHH" 1
124 ITosTOpenue, 0000IEHNE, cucTeEMaTh3alns 3Hanuil: "Hepasencrsa" 1
b b
125 [ToBTOpenue, 06061meHne, cucTeMaTu3anus 3Hanui: "HepaBenctsa" 1
126 [ToBTOpenue, 0600mEeHne, cucTeMaTu3aius 3Hanuii: "HepaBencTra" 1
127 [ToBTOpenwue, 0600meHne, crucTeMaTn3anus 3Hanuid: "[IponsBonHas u e€ nmpumeHeHue" 1
128 ITosTOpenue, 00001IEHNE, cucTeMaTh3anys 3Hanuil: "[IpousBonHas u e€ npuMenenue" 1
9 M
129 [ToBTOpenue, 0600mEeHne, cucteMatn3anys 3Hanuii: "[IponsBogHas u e€ npumeHeHue" 1
130 [ToBTopenue, o6o0mIeHNE, cucTeMaTn3anys 3HaHui: "MHTerpan u ero npumeneHue" 1
131 ITosTOpenue, 0000IIEHNE, cucTEMaTH3aUs 3HaHUK: "OyHKIUN" 1
) ) Y
132 [ToBTOpenue, 06061IeHNe, cucTeMaTu3anus 3HaHui: "OyHkun" 1
133 IToBTrOopenue, 00001eHNE, cUCTEMAaTH3aUNS 3HaHMI: "OyHKIH" 1
, , yH
134 HToroBast KOHTpOJIbHAs paboTa 1




135 Hroroas koHTpoIbHAs paboTa 1
136 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTH3aIMs 3HAHUN 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136




YYEBHO-METOJIMYECKOE OBECIIEYEHHME OBPA30BATEJIBHOI'O
MMPOLIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPHAJIBI JJIS1 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI J1JIS YYUTEJIA

Anrebpa u Hadaja MateMaTuueckoro aHanusa. J{umaxktuaeckue marepuansl 10-11
kinaccel. b.I'. 3uB, B. A. lN'onpnuu. MITHMO, " Ilerporaud":" Bukropus mitoc".
Maremaruka. BCrynurenbabie ucnbpiTanus. " JIernos.

Maremartuka. TunoBbie IMPpUMCPBI Ha BCTYIIUTCIIbHBIX ucneitanusx.B. C.

Kpamop, K. H. JIynry, A. K. JIyary.M.: APKTU.

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1IOK



