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MNOACHUTEJBHASA 3AIINCKA

Y4eOnbiii Kypc «Anredpa 1 Hadajga MaTeMaTHYECKOTO aHAIM3a» SBISETCS OJHUM W3
HanOoJiee 3HAYMMBIX B MPOrpaMMe CpeHEro o0I1ero oopa3oBaHus, MOCKOIbKY, C OJIHON
CTOpPOHBI, OH 00ECIeYMBaeT UHCTPYMEHTAIbHYIO 0a3y Il U3yYeHHUsI BCEX €CTECTBEHHO-
HAyYHBIX KYpPCOB, a C JAPYrod CTOpPOHBI, (OPMHUPYET JOTHYECKOE M aOCTPaKTHOE
MBIIIICHHE OOYydYalomMXCsd Ha YpOBHE, HEOOXOIMMOM IS OCBOCHHS WH()OpPMATHKH,
0OI1IeCTBO3HAHMSI, UCTOPHUM, CIOBECHOCTH W JPYTrUX NUCHMIUIMH. B pamkax JaHHOTO
y4eOHOro Kypca OOydYaroIuecsi OBJIQJIEBAIOT YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOMN
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUSI B MaTeMaTHUYECKOM dopMe.

Y4eOHbpIii Kypc anreOpsl M Havajdl MAaTeMAaTHYEeCKOTO aHajlu3a 3aKJIaJIbIBaeT OCHOBY
JJIsl YCTICIIIHOTO OBJIQJICHUS 3aKOHAMH (PU3UKU, XUMUU, OUOJIOTUH, TOHUMAHUSI OCHOBHBIX
TEHJICHIIUN Pa3BUTHUS SKOHOMHUKH U OOIIIECTBEHHOM KU3HU, MIO3BOJIIET OPUEHTHUPOBATHCS B
COBPEMEHHBIX HU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO MCIIOJIb30BATh HMX
JUIsl JanbHEenIero ooOpa3oBaHusl U B MOBCEIHEBHOM XU3HU. B TO ke Bpemsi oBiajcHUE
a0CTpPaKTHBIMU U JIOTHYECKU CTPOTMMHU KOHCTPYKIMSIMU alreOpbl U MAaTeMaTHYE€CKOTO
aHajgu3a pa3BUBAaeT YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaThH WUCTHUHHOCT,
JIOKa3bIBaThb YTBEPXKJCHHS C T[OMOUIBIO MHAYKIUM M PacCyXJaTb JAEAYKTHUBHO,
UCII0JIb30BaTh 0000IICHNE U KOHKPETU3AIlNI0, a0CTparupoBaHue U aHAJIOTUIo, (popmMupyer
KPEAaTUBHOE U KPUTUUYECKOE MBIILICHHE.

B xone uzydyenus yuebHOro Kypca «Anredpa u Hayajia MaTeMaTUYECKOTO aHaIU3ay
oOyyJaromyecs: MoJiy4aroT HOBBIM OIBIT PEIIeHUs MPUKIATHBIX 3a/1a4, CAMOCTOSTEIbHOTO
MOCTPOCHUSI MATEMATHYECKUX  MOJEJIEW  peajbHbIX CHUTyallMil, HHTEPIPETALNU
MOJYYEHHBIX PEIICHUH, 3HAKOMATCSL C MPUMEPAMU MATEMaTUYECKUX 3aKOHOMEPHOCTEN B
NpUpPOJIe, HAYKEe M HUCKYCCTBE, C BBIJAIOIIUMUCSI MATEMAaTHYECKUMHU OTKPBITUSIMU U UX
aBTOPAMM.

VYuebHblii Kypc 00JaaeT 3HAYUTEIIbHBIM BOCITUTATEILHBIM MMOTEHIIUAIOM, KOTOPBIN
peanu3yeTcsi Kak 4epe3 yueOHbI MaTepuall, CliocoOCTBYIOMUN (POPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHUs, TaK M uepe3 cnenupuky ydeOHOM [eATeIbHOCTH, TpeOyrolen
MPOJOIKUTEILHON KOHIEHTpPAllMd BHUMAaHUS, CaMOCTOSITEIbHOCTH, AaKKYpaTHOCTU U
OTBETCTBEHHOCTH 32 MOJYYEHHBINA PE3yJIbTAT.

B ocHoBe meronmuku oOyueHus anreOpe M HavajgaM MaTEMaTUYECKOTO aHajau3a
JISKHUT IEATETbHOCTHBIA TPUHITUT O0OyUEHHUS.

B crtpykrype yueOHOro kypca «Anredpa M Hadajla MaTeMaTHUYECKOTO aHaln3a»
BBIJICJICHBI CJIEAYIOIINE COMIEPKATEIbHO-METOANYECKUE JIUHUU: «HUCIa U BBIYUCICHUSD,
«Dynkuu U Tpadukm», «YpaBHEHUS W HepaBeHCTBa», «Hadama Maremarudeckoro
aHanuza», « MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE cOAEepKaTEIbHO-METOAUYECKHUE JTUHUU
U3Y4alOTCSd Ha TMPOTSHKEHUH JIBYX JIeT OOydeHHs Ha YPOBHE CPETHEro OOIIero
00pa3oBaHusl, €CTECTBEHHO JOMOJIHSS JAPYT Jpyra U IMOCTENEHHO HACHIIAICh HOBBIMHU



TeMaMu U pasfenamu. J[aHHbI y4eOHBbIM KypcC SIBISIETCS HWHTErPATUBHBIM, MOCKOJIBKY
o0benHsIeT B ce0e comep)KaHhe HECKOJIbKUX MAaTeMAaTUYECKUX AUCHUIUIMH, TaKUX KaK
anrebpa, TPUTOHOMETPUS, MAaTEMATUYECKUN aHAIN3, TEOpUs MHOXKECTB, MaTeMaTHUeCKast
jgoruka u napyrue. [lo mepe Toro kak oOywaroliuecsl OBJIaJIEBalOT BCE 0oJiee HMIUPOKUM
MaTeMaTUYeCKUM  amnmapaTtoM, |y  HHUX  TOCIeIoBaTelbHO  (GOpMHpYETCs U
COBEpUICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJIETb pEallbHOM CHUTYyalluH,
OPUMEHATH 3HAHUA, TOJYyYEHHBIE MpPH M3YYECHUH Y4YEOHOTrOo Kypca, IJs pPeHICHHS
CaMOCTOSITENIbHO  COPMYJIMPOBAHHOM  MareMaTHUYeCKOW  3ajayd, a  3aTeM
UHTEPIPETUPOBATH CBOI OTBET.

CopepxarenpbHO-MeTOAMYECKass JUHUA «Yucina W BBIYUCICHUS»  3aBepIIAcT
(dbopMUpOBaHNE HABBIKOB HCIOJIb30BAHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO HAuaTo
Ha ypOBHE OCHOBHOTO 001mIero oOpa3zoBanus. Ha ypoBHe cpemHero oomero oopa3oBaHus
0coboe BHUMaHHE yneiseTcss (HOPMHUPOBAHHIO HABBIKOB PALMOHAIBHBIX BBIYMCICHUM,
BKJIFOYAIOLIUX B C€O0sl MCIIOJIb30BAHUE PA3JIMYHBIX (POPM 3alUCH YHUCIA, YMEHUE JeaTh
NPUKHUIKY, BBITIOIHATH MPUOTMKEHHBIC BHIYMCICHUS, OIICHUBATh YHCJIOBBIEC BBIPAKEHUS,
paboTaTh ¢ MaTeMaTHMYECKUMH KOHCTaHTaMHU. 3HAKOMbIE OOydYaromMMCsS MHOXKECTBa
HATYpaJIbHBIX, MEJbIX, PAUUOHAIBHBIX W JCUCTBUTEIBHBIX UHCEN JOTOJHSIOTCS
MHOKECTBOM KOMIUIEKCHBIX 4HCel. B KaXIOM M3 3THX MHOXECTB pPacCMaTpUBAIOTCS
CBOICTBEHHbIE €My clielu(pUUYECKUE 3aJaul U ONEpalluU: JIEJICHUE Halel0, ONIEpUPOBAaHUE
OCTaTKaMM Ha MHOXECTBE MEJbIX YHCEN, OCOObIe CBOWCTBA pAalMOHAIBHBIX W
UpPpAIMOHATIBHBIX YHCeN, apu(METHUYECKHE OIepaluu, a TakXKe H3BICUYCHUE KOPHS
HaTypaJIbHOM  CTENeHM Ha  MHOXKECTBE  KOMIUIEKCHBIX  uucen.  bmaronmaps
NOCJIEIOBATEIbHOMY PAaCIIMPEHUIO Kpyra MCIOJIb3yEMbIX YHMCEN U 3HAKOMCTBY C
BO3MOXKHOCTSIMM WX TPUMEHEHHUs [UIS pEIIEHUs pa3IUuHbIX 3a7ad  (QopMHUpYyeTCs
NPECTaBICHUE O €AMHCTBE MAaTEeMAaTHKH KaK HayKd M €€ poJid B MOCTPOSHUH MOJETEH
peabHOr0 MUPa, IUPOKO UCIIOIL3YIOTCSI 0000IIEHNE U KOHKPETU3aIIUSl.

JIuaust «YpaBHEHUS U HEPAaBEHCTBa» peaM3yeTcsl Ha MPOTSHKEHUU BCEro o0yuyeHus
Ha YpOBHE CpeIHero oOiero oOpa3oBaHus, MOCKOIbKY B KaxaoM pasnene [IporpaMmel
NPEeIyCMOTPEHO peIIeHWe COOTBETCTBYIOMIMX 3adad. B pesynbprare oOyuaromiuecs
OBJIQJICBAIOT PA3JMYHBIMH METOJAAaMH pEUICHUS pPAalMOHAIBHBIX, HWPPAlMOHAIBHBIX,
MOKa3aTEeNbHBIX, JTOTAPU(PMHUUECKUX W TPUTOHOMETPHUUECKUX ypaBHEHUMH, HEPABEHCTB H
CHUCTEM, a TakkKe 3ajay, coiepKammx napaMmerpbl. [lolydeHHble yMEHUS LIMPOKO
UCIOJIB3YIOTCSL IPU UCCIEN0BaHUU (YHKIUI C MOMOILIBIO MPOU3BOAHOM, NMPU PELICHUU
NPUKJIATHBIX 3a7a9 U 3a/Jad Ha HAaXOXJICHHE HAMOOJBIINX W HAaWMEHBIINX 3HAYCHHM
bynkuuu. JlaHHas conep:kaTelbHasl JIMHUSA BKJIIOYAeT B ceOsl Takxke (OpMHUpPOBAHUE
YMEHMM BBIMOJHATH pacu€Tel Mo Qopmynam, npeoOpa3oBaHUs PaLUOHAIBHBIX,
UPpALMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUH, a TakkKe BBIPAKCHUH,
COJIeprKalINX CTENEHU U JiorapudMbl. braronaps n3ydeHuro airedpanyeckoro Marepuaina
MPOUCXOANT JalIbHEHIIee pPAa3BUTHE aNTOPUTMUYECKOTO W aOCTPaKTHOTO MBIIIICHHS



oOydaromuxcsi, (HOpPMHUPYIOTCSI HAaBBIKM JCIYKTUBHBIX pacCyXKIeHHi, paboThl C
CUMBOJIbHBIMH (hOpMaMu, MPEACTABICHUS 3aKOHOMEPHOCTEH W 3aBUCHUMOCTEH B BUJIE
pPaBEHCTB W HEepaBEHCTB. Anredpa npezuiaraet 3p¢GeKTUBHbIE HHCTPYMEHTBI JJIsl PEIICHUS
MPaKTUYECKUX M E€CTECTBEHHO-HAYYHBIX 3aJay, HarJIAJHO JEMOHCTPUPYET CBOU
BO3MOYXHOCTH KakK sI3bIKa HayKH.

ConepxxarenpHo-MeToIMYecKas THUA «DyHKINMU U TpaduKn» TECHO MEePEIUIeTaeTCs
C JOpYrMMH JMHHUSAMH Y4YeOHOrO Kypca, IOCKOJIBKY B KaKOM-TO CMBICIE 3a1aéT
MOCJIEIOBATEILHOCTh U3Y4YeHHUs Marepuaina. M3ydeHue CTEeneHHOW, TIOoKa3aTelbHOM,
JorapuMUYECKOd W TPUTOHOMETPUYECKUX (PYHKIUNA, HX CBOHUCTB U TpaduKoB,
UCIOJIb30BaHUE (YHKIMM JJs pelieHusl 3ajad U3 APYruxX Yy4eOHbIX NpPeIMETOB U
peaslbHOM KU3HU TECHO CBA3AHO KaK C MAaTEMaTHYECKHUM aHAIU30M, TaK U C PEIICHUEM
ypaBHEHUN U HepaBeHCTB. [Ipu 3Tom Oosbllioe BHUMaHUE yAenseTcs (HOPMHUPOBAHHUIO
YMEHMsI BbIpaxaTb (OpPMyJIaMHd 3aBUCUMOCTH MEXIY Ppa3JIMYHbIMUA BEJIIMYMHAMH,
UCCIIEIOBaTh IMOJyYeHHble (QYHKIUM, CTPOUTh UX TIpaduku. Marepuan 3Toi
COJIep)KaTeNbHOM JMHUHM HAllelleH Ha pa3BUTHE YMEHUH W HAaBBIKOB, MO3BOJISIOIINX
BBIp@XXaTh 3aBHCUMOCTH MEXIy BEIMUYMHAMHU B Pa3IUYHON (opme: aHATUTHYECKOH,
rpaguueckoil u cioBecHo. Ero m3zyduenue cnocoOCTBYET pa3BUTHIO aJITOPUTMUYECKOTO
MBILUIEHUS], CHOCOOHOCTH K 000OLIEHUIO U KOHKPETU3alluH, UCTIOIb30BaHUIO aHAJIOTUH.

ConmepxarenpHast JsuHUs «Hauana wmareMaTtmdyeckoro aHaiau3a»  MO3BOJISIET
CYLIECTBEHHO pACIIMPUTh KPYr KaKk MaTeMaTHYeCKuX, TaK M MPHUKIAJHBIX 3ajad,
JIOCTYMHBIX O0yUYaIOMIUMCS, TaK KaK y HHUX TMOSBISETCS BO3MOXHOCTh CTPOUTH TpaduKu
CIIOXKHBIX (DYHKIUH, ONPEAENATh UX HAauOONbIINE U HAUMEHbLINE 3HAYCHUS], BBIUUCITD
wiomanu Guryp u o0bEMBI Tell, HAXOJIUTh CKOPOCTH M YCKOpEHHs IpoleccoB. [laHHas
coJlepKaTebHasl JIMHUS OTKPHIBAET HOBBIE BO3MOXHOCTH TOCTPOEHHUS MaTEeMaTHYECKUX
MOJIeJIel peanbHBIX CUTYAIlHi, MO3BOJISIET HAXOAUThH HAMIYUIIEe PEIICHHE B IPUKIIATHBIX,
B TOM 4YHCJIE€ COIHAIbHO-DKOHOMHYECKHX, 3aJadaX. 3HAKOMCTBO C OCHOBaMHU
MaTEMaTUYeCKOro aHajdn3a CIOCOOCTBYET pPa3BUTHIO aOCTPAKTHOTO, (QopMaabHO-
JOTHYECKOTO0 UM KPEaTUBHOIO MBILIUICHUS, (OPMUPOBAHUIO YMEHHUI pacno3HaBaTh
MPOSIBIICHUS 3aKOHOB MAaTEMAaTHKHU B HayKe, TEXHUKE B UCKyccTBe. O0yUaronecs: y3HaroT
O BBIJAIONINXCS pe3yJibTaTaX, MOMyUYEeHHBIX B XOJI€ Pa3BUTHS MAaTEeMAaTUKH KaK HAyKH, U 00
UX aBTOpAX.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «MHOXKeCTBa M JIOTMKa» BKJIIOYAeT B ce0s
AJIEMEHTHl TEOPUU MHOXKECTB M MAaTEMaTUYECKOW JIOTMKH. TeopeTUKO-MHOXECTBEHHbIE
NPEICTaBICHUS TPOHU3BIBAIOT BECh KypC IIKOJIHHOW MaTeMaTHKA W TpeiararoT
HauOoJiee YHUBEPCAIBbHBIM S3BIK, OOBEAMHSIONIMNA BCE pa3Aeibl MaTeMaTHUKU W €&
NPUIIO’KEHUH, OHU CBSA3BIBAIOT Pa3Hble MaTeMaTHUYECKHE TUCIUIUIMHBI U UX MPUIIOKECHHUS B
enuHoe 1enoe. I[loaTromMy BaXHO JaTh BO3MOXHOCTH OOydYaromiemycsi IOHUMAaTh
TEOPETUKO-MHOKECTBEHHBII $3bIK COBPEMEHHOW MaTeMaTUKH M HUCIOJIb30BaTh €ro s
BBIPXEHHS CBOUX MBICIIEH. J[pyruM Ba)KHBIM MPU3HAKOM MAaTEMaTHUKH KaK HAYKH CIEAyeT



IpU3HATh CBOMCTBEHHYIO €W CTpPOrocTh OOOCHOBAaHWMW U CIIEOBAHHUE OMPEICIEHHBIM
IpaBWJaM MOCTPOCHMS JO0Ka3aTeNbCTB. 3HAKOMCTBO C D3JEMEHTAMH MaTeMaTU4YeCKOM
JIOTUKU CHOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIICHUS! 00yUYaIOIUXCs, TO3BOJIAET UM
CTPOUTHb CBOM PACCYXJCHUS Ha OCHOBE JIOTMUECKUX TMpaBui, (POPMUPYET HABBIKU
KPUTHUYECKOTO MBIIILICHUS.

B yuebHOoM kypce «AnreOpa W Hayalla MaTEeMaTUYECKOTO aHAIIM3a» MPUCYTCTBYIOT
OCHOBbI MaTEMAaTUYECKOTO MOJICIUPOBAHMS, KOTOPbIE MPHU3BaHBI CIOCOOCTBOBAThH
(bOopMHPOBAaHUIO HABBIKOB MTOCTPOEHUSI MOJIEJIEH pealbHbIX CUTYaIlui, UCCIIeI0BAHUS ITUX
MoJieJiel C TMOMOIIbIO amnmnapara aiaredpsl 1 MaTeMaTH4eCKoro aHaliu3a, MHTEpHpeTaluu
MOJIYYCHHBIX Pe3yJIbTaTOB. Takue 3aJjaHusl BIUIETEHbI B KX/IbIN U3 pa3/iesioB MPOrPaMMBbl,
IIOCKOJIbKY BECh MaTepHall y4eOHOro Kypca IIUPOKO HCIOJB3YeTCs I PEHICHHS
OpUKIAaTHBIX 3a7ad. [Ipu pemieHuM peajbHBIX NPAKTHUECKUX 3a7ad  o00ydaromuecs
pa3BUBAIOT HAOJIOATENBHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, adCTparupoBaThCes,
UCIIOJIb30BaTh AHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBaTh MpodieMy. [lesTenbHOCTh Mo
(GOpMUPOBAHNIO HABBIKOB PEHICHUS MNPUKIATHBIX 3a/ad OpPraHM3yeTcs B IIPOIEcce
U3YYCHHUS BCEX TeM yueOHOTro Kypca «Anredpa u Hauajga MaTeMaTHIECKOTO aHATH3ay.

Ha usydenmne ydeOHOTO Kypca «Anredpa M Hayaida MaTeMaTHYECKOTO aHAIIM3a»
orBonutca 272 yaca: B 10 kimacce — 136 gacoB (4 waca B Hegemo), B 11 kmacce — 132
qacoB (4 4aca B HEJIENIO).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Yucaa v BBIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE M JACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHbIe Tepuoauueckue apoou. [Ipumenenue npobeil W MPOIECHTOB IS
pelIeHUs NIPUKIaJHbIX 3a7a4 U3 Pa3JIMYHbIX OTpAciiel 3HAHUWM U PEANIbHOU KU3HH.

JleiicTBUTENBHBIE 4YHMCIA. PanuoHaJbHBIE W UPpPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepanuMM € JICWCTBUTENbHBIMU  yHclIaMd.  Moayib
JEHCTBUTENLHOTO YKcia U ero cBoicTBa. [IpubnmkEHHbIE BBIUYMCIICHUS, MTpaBUIIa
OKpYTIJICHHS, IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ 1nensiM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
NOJXOAIIEeH (OPMBI 3aIIMCH IEHCTBUTENBHBIX YNCEN JJIS1 PELLICHUS TPAKTUUYECKUX
3a/1a4 U NMPEIACTABICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYPaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJIbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEUCTBUTEIBHBIM I0KA3aTEIIEM.

Jlorapugm uyucna. CpoiictBa norapupma. JlecaTnyHble U HaTypajbHbIE
Jorapu(Msl.

CuHyC, KOCHMHYC, TaHT€HC, KOTaHI'€HC YHCIIOBOIO apryMeHTa. ApPKCHUHYC,
apPKKOCUHYC M apKTaHI€HC YUCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUsI U YypaBHEHHs-ciencTBUs. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METO/Ibl PEIICHUSI LEbIX U APOOHO-PALMOHANIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTOYICHbI OT OJHOM MNEpPEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOrO4JieH ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
koappurmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCHOBBIX BBIPAKEHUN, COEPKAIIMX CTENIEHU U KOPHH.

HppauroHanpHble YpaBHEHHMUS. OcHOBHBIE METO/IbI penieHus
UPPALMOHAIBHBIX YPaBHEHUIA.

[Toka3zatenbHble ypaBHeHHs. OCHOBHBIE METOJBI PEIICHUS IMOKAa3aTEIbHBIX

YPaBHEHHUM.
[IpeoOpazoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmuueckue ypaBHEHUSI. OcHOBHBIC METO/IbI pEIICHHUS

Jorapu(pMUYECKUX ypaBHEHUH.



OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellIeHre TPUroHOMETPUYECKUX YPAaBHEHUM.

Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHui. Onpenenurens MaTpuupl 2X2, €ro TIeOMETPHUYECKHM CMBICI U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYCHUS, IPUMECHEHUE ONPEICIUTENS Uil PEIICHMS
CUCTEMBl JIMHEWHBIX ypaBHEHUM. PelleHne nNpuUKIagHbIX 3a4ad C ITOMOLIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanme TMOCTPOEHHOM MOJENU C
IIOMOILBIO MaTPHIL U ONPEIEITUTENEH.

[IocTpoeHne MaTeMaTHYEeCKUX MOJENIEH pEeallbHOM CUTYyallMM C IOMOILBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
KU3HH.

DOyHKUMH U TPaPUuKH

OyHkius, crnocodbl 3amaHus (QyHkiuu. B3anMHO o00patHble (QYyHKIUU.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMeHTapHble MpeoOpa3oBaHUs
rpaguKoB (QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkium.
[TpoMexyTku 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepuoanueckue
¢ysnkun. IlpomexxyTku MOHOTOHHOCTHM (pyHKUMH. MakCUMyMbl U MUHHUMYMBI
dbyukiuu. HanbonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JpOOHO-TIMHEWHasT (YHKUMU. DIEMEHTapHOE
UCCIJIEJOBaHKUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHas (pyHKIMS C HaTypalbHBIM M LEJbIM NOoKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHU Kak (YHKIUKA OOpaTHOM
CTENIEHU C HATYpaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass U jorapupmuyeckass (yHKLUHUHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIMMA 15 pelIeHUs YpaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpoOIeccax M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4eCKOro aHaJIN3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIeNOBaTCILHOCTEH. MeTon
MaTeMaTUYEeCKON MHIYKIWU. MoOHOTOHHBIE U OTrpaHUYECHHbIC
nocyen0BaTeIbHOCTH. MICTOpHsT BOSHMKHOBEHUSI MAaTeMAaTHYECKOTO aHajiu3a Kak
aHalin3a OECKOHEUHO MAaJIBIX.

ApudmeTrnueckast 1 reoMeTprUecKas mporpeccud. beckoHeuHo yObIBaromast
reoMmerpuyeckas nporpeccus. Cymma 0€CKOHEUYHO YOBIBAIOILIEH reOMETpUYEeCKON
IIPOIrpeCCUU. JIMHENHBIN U SKCIOHEHIMAIBHBINA pOoCT. Yucio e. Popmyiia ClI0KHbIX



MpOLEHTOB. VCronp30BaHWE MPOrpecCHM Ui PELIEHUS PEANbHBIX 3aJad
MPUKIAJHOTO XapaKTEepa.

HempeppiBHbIe (GyHKIIMM W WX CBOHMCTBA. TOuku paspbiBa. ACHUMIITOTHI
rpadukoB ¢yHkumii. CBolcTBa (QYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl PELICHHS HEpaBEHCTB. l[IprMeHEHHe CBOWCTB HEMPEPBIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast mponsBoaHble GyHKIHH. OnpeneneHne, reOMETPUIECKUNA U
(bu3MYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeabHOM K Tpaduky QyHKIUN.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIUU (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOx€eCTBO, oOmepaluyu HajJ MHOXKECTBAMU M WX CBOMCTBa. JluarpamMmbl
Oiinepa—Benna. IlpumeHeHHE TEOPETUKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJIbHBIX IIPOLIECCOB MU SBJICHUW, NPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTA, CIEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSL.

11 KIIACC

Yuca 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa s pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uuncna. AnreOpandeckas U TPUTOHOMETpUYECKas (POPMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHON IJIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YKCEN JJIs PEIICHUS (PU3HUECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PelieHne TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHUS UPPALNOHAIBHBIX HEPABEHCTB.



OCHOBHBIE METOJbl PEIICHHS] CUCTEM M COBOKYIHOCTEH palMOHAJIBHBIX,
UPPALMOHATIbHBIX, IOKA3aTEIbHBIX U JTOTapU(PMUUECKUX YpaBHEHHIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumeHeHne  ypaBHEHMH, CHUCTEM UM  HEPaBEHCTB K  PEILICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKW3HU, UHTEPIIPETALMS ITI0JyYEHHBIX PE3YIIbTATOB.

DYyHKIUHN U TPAPUKH

I'paduk xommoszunuu GyHkIUd. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOMCTBA U IPapUKH.

['padmyeckue MeTOABl pElIeHUsT ypaBHEHHUW W HepaBeHCTB. [paduueckue
METO/bI PELICHHUS 3a/1a4 C ITapaMETPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTrUX y4eOHBIX
MPEIMETOB U PEATIBHOMN KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[IpuMeHeHne Mpou3BOAHON K UCCIENOBAHHUIO (DYHKIIMM HA MOHOTOHHOCThH U
3KcTpeMyMbl.  HaxoxneHue  HamOonblIero M HAUMEHbBLIEr0  3HauY€HUH
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpuMeHeHnEe TPOU3BOAHOM JUIA HAXOXKICHUS HAWIY4dIIEro pElIEHUs B
NPUKIIAIHBIX 3a/adax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS IpoLecca,
3aJIaHHOTO (HOPMYIIOH WU TPaPUKOM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpa3Hbie
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEpBOOOPa3HBIX.

WNHrerpan. I'eomeTpuuecknii CMBICII VHTETpaJIa. Brruncnenne
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleidnua.

[TpumeHeHne MHTErpaja s HaXOXKJIEHUS IUIOIAfel MIockux ¢Guryp u
00BEMOB T€OMETPUUECKUX TElL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE PEATbHBIX IMPOLECCOB C NOMOLIBI  Au(depeHIruaIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUHCKOro  OOIIECTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
OpoLEeAyp TpaxAaHCKOro oOImiecTBa (BBIOOPHI, OMPOCH W JAPYroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPUOTUHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTHU, YBOKECHUS K
IPOLIJIOMY M HACTOSAIIEMY POCCUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIDKCHMM B JPYTrUX HayKax, TEXHOJOTHUsX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUHM HAyKh U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEUICHHUH, pacCyXICHHUIM, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHIOPTUBHO-03/JOPOBUTEIBHOM E€ATETbHOCTBIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepam  TpoEeCCHOHANBHON  NESITENBHOCTH, CBS3aHHBIM  C
MaT€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD



Oynymedr mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKCHUM BCEH JKU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HANPaBICHHOCTH;

7) IKOJIOTHYECKOT0 BOCIIUTAHMS

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COIMAJTBHO-DPKOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPUPOTHON U COIUATBLHOM
Cpellbl, 0OCO3HaHHE TII00ATBHOTO XapaKTepa dKOJOTUYECKUX MPoOIeM, OpUEHTALIHS
Ha TPUMEHEHHE MATeMAaTHYEeCKUX 3HAHUM JUIsl penieHus 3ajgady B 00JacTu
OKpYyXarolenh cpefpl, IMJIaHUPOBAHUE IIOCTYNKOB W OIEHKA HMX BO3MOKHBIX
MOCJICJICTBUM JJISI OKPYKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH MW OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUE
MaTEeMaTHYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIBHOCTH, ITAaloB €€
pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS ITUBUJIW3AIMH, OBJAJCHHE S3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCKOW KYJIbTypOH KaK CPEJACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO W HCCIEIOBATEIbCKYIO JIEATEIbHOCTh
WHMBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1oruyeckue AecTBUS:

BBISIBIIATH M XApPaKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUNA, OTHOIICHUN MEXAy TMOHATHSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKIACHUSX, MpejiaraTb KPUTECPUH JIs
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(OpsiMble ¥ OT IPOTUBHOTO), BHICTPAUBAaTh apryMEHTALIUIO, TPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;



BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pELICHHs, BbIOMpaTh HaumOojee MOAXOMAUMH ¢  y4EToM
CaMOCTOSITENTFHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCTIOJIb30BaTh BOMPOCH KaK HCCIIEOBATENbCKUIA HMHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MUCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3UIINIO, MHEHUE;

IPOBOJIUTH CAMOCTOSITEIILHO CIIAHMPOBAHHBIM SKCIIEPUMEHT, UCCIIEIOBAHUE
110 YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTHYeCKOro 00bEKTa, SBJICHHS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIHPOBaTH OOOOIICHHUS W BBIBOJABI MO pe3yibTaTaM
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaumeii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOIPOC U JUIsl pelICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIHMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOPMaLMIO, MPEJICTaBIATh €€ B pazIU4HbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
cOpMyITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yYeOHbIEe 1eCTBUS

OOmenmne:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKJACHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeassMU  OOIIEHHUs, SICHO, TOYHO, TPaMOTHO BBIpAXKaTh CBOIO TOYKY 3pPECHUS B
YCTHBIX M MHCBMEHHBIX TEKCTax, JaBaTh MOSICHEHHWS MO X0y PEIICHUS 3aJ1ayH,
KOMMEHTHPOBATH MOJIYYCHHBIN Pe3yJIbTarT;

B X0Ji€ OOCYXXJICHMS 3aJlaBaTh BOIPOCHI MO CYILECTBY OOCYKIaeMOM TEMBI,
npoOJjieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TOUCK
pELIEHUs, COIMOCTAaBIIATh CBOM CYXKACHUS C CYXICHUAMHU APYIUX YYACTHHKOB
nuasnora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3WIIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;



IIPEACTABIATh PE3YJIbTAThl PELICHU 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBIISATH ILJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOUPATh CIIOCOO pelIeHUs ¢
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIN HHTEJLJIEKT:

BIAJCTh HAaBBIKAMH  TIO3HABATEIBLHON  pediieKCuH KakK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINIPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPeIIeHHUs
MaTeMaTU4YECKOU 3aauH;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPHU PEUICHUU 3a]1a4H,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HaHHBIX,
HalJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JICSITEIbHOCTH, HAXOUTh OIIMOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MIOHMMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
NeSATEIbHOCTH, TJIAHUPOBATh OPTaHM3AIMI0 COBMECTHOW pPabOThI, pacrpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOLECC M Ppe3yJabTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JPYTMMH YJIEHAMH KOMAaH[bI, OlLICHUBAThH
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kJjacce 0OydYarOIIMICA TOJYYUT CICAYIOIIHNE
MIPEIMETHBIC PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabouell mporpaMmbl yueOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

Yucaa v BBIYUCTCHUSA:



cBOOOJHO OIEpPUPOBaTh MOHATHUSAMU: PAIMOHATBHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPALUMOHATBFHOE YHCIO, MHOXECTBA
PAlMOHAIIBHBIX U IEMCTBUTEIIBHBIX YUCET, MOLYJb ACHCTBUTENBHOTO YUCA;

OPUMEHATHh JpOOM W MPOLEHTHl ISl PELICHUS MPUKIAJHBIX 3a7ad U3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEATIbHOU KU3HU;

NPUMEHSATH MPUOIMKEHHBIE BBIYMCIICHUS, TpaBUila OKPYTJICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;

CBOOOIHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3aIllUCU JEHCTBUTENBHBIX YUCEI ISl PELLICHUS
IIPaKTUYECKUX 3a]a4 U NPEICTaBICHUS JAHHBIX;

cBOOO/IHO OIEpPUPOBATh MOHATHEM: apU(PMETHUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOOIHO ONEpUpPOBaTh MOHATHUAMU: JIOTapU(PM UHCIa, JECITHUUHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTE€HC
YUCIJIOBOTO apTyMEHTA;

OIIEPUPOBATH MOHATUAMM: APKCUHYC, APKKOCHUHYC U apKTAHI€HC YUCIOBOIO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHSTHSIMHU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCWIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHblE METOJbl pEIICHUS pPAlMOHAIBHBIX U JpPOOHO-
palMOHAJIBHBIX YPAaBHEHUM, IIPUMEHATH METOJ] HWHTEPBAJIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEMEHHOM,
MHOTOYJI€H ¢ IedbIMH Ko3(p(dULIUMEeHTaMH, KOPHM MHOrOYJIeHa, HPUMEHAThH
JIeJICHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISl pELIEHUs 3a/1ay4;

CBOOOJHO ONEpPUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHHBIX YypaBHEHMIA,
MaTpuLa, ONPEACINUTENb MATPUIBI 2 X 2 W €ro TIeOMETPUYECKHU CMBICII,
UCITOJIB30BaTh CBOMCTBA ONpEeNenuTeNs 2 X 2 Juisl BBIYMCIEHUS €r0 3HAYCHMS,
IIPUMEHATh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMbl JIMHEHHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAIIMH C MOMOILIBI) CUCTEMbI JJUHEWHBIX YPABHEHUN,
UCCIIE0BATh IMOCTPOEHHBIE MOJEIH C IMOMOLIBIO MaTpHI] U OINpEACTUTENEH,
WHTEPIIPETUPOBATH NTOJIYyYECHHBIM PE3yJIbTaT;

UCIIOJIb30BAaTh CBOWMCTBA JICUCTBHM C KOPHSIMHU [IJIsi MpeoOpa3oBaHUs
BBIPAKCHUM;



BBITMIOJIHATH MpeoOpa30BaHMs YUCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palroHaIbHBIM TTOKa3aTeNeM;

UCIIOJIb30BATh CBOICTBa norapumMoB s npeodpazoBaHus
Jorapu(pMUYECKUX BBIPAKECHHUI;

CBOOOJTHO OMEPUPOBATh MOHATUSIMHU: HUpPPAIMOHAIIbHBIC, MOKa3aTeJbHbIE U
JorapuMuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXO0/I0B MM OCYILECTBIISIS MPOBEPKY KOPHE;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHEe (HOpMYJIbI Uil MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

CBOOOJTHO OMEPUPOBATH TMOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
NPUMEHATh  HeoOXoaumble  (HOPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPDOKEHUS, ypPAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/laud, MCCIEI0BaTh
MOCTPOCHHBIE MOJICITU C MCIIOJIb30BAHUEM amapara aireOpsi.

DOyHkuuu U rpapuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (PYHKIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO OOpaTHble (QYHKIUU, KOoMMO3UIUs GYyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MpeoOpazoBanus rpaduKoB GyHKIIUN;

CBOOOIHO OIEpPHPOBATh MOHATHUSAMHU: 00JACTh OMPEACICHHUS W MHOKECTBO
3HauYeHUU (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIMEpUpPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIIHH,
nepuoInyeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaYeHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypalIbHBIM U
HeIbIM TIOKa3zareneM, rpaguk CTeneHHOW (YHKIHUU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHS N-Oi CTEemeHW Kak (DYHKIIMH OOpaTHOM CTEneHu ¢
HATYpaJIbHBIM ITOKa3aTeleM;

ONEepPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JIMHEWHas
(byHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U IOCTPOSHUE UX TPAPUKOB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: TOKa3aTeslbHAs W JorapupmMuyeckas
byHKIMHA, UX CBOMCTBA U TrpaduKH, MUCIOIH30BATh MX TpaQUKUA [JIS PEIICHUS
YPaBHEHHUI;

CBOOOJHO OMEpUPOBATh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTH,
orpesieNieHue TPUTOHOMETPUUECKUX (YHKIMI YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku (GYHKIMA i1 WCCIENOBAHUS TIPOILECCOB M
3aBUCUMOCTEH TIPH PEIICHUH 3aJlad U3 APYTHX y4eOHBIX MPEIMETOB U PeabHOMN
KHU3HU, BBIpAXXaTh (HOpMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;



Hauyaja maTeMaTH4YeCcKOIo aHaJIu3a:

CBOOOJHO OMEPUPOBATH TOHATHIMU: apu(PMeTHdecKass W TeOMEeTpUYeCKas
nporpeccusi, 06CKOHEYHO yOBIBaIOIasi TeOMETpUUECcKasi MPOrpeccusi, TMHEUHBIA U
AKCTIIOHEHITUAJILHBIA POCT, (hOpMyJia CIIOKHBIX MPOILIEHTOB, UMETh MPEICTABICHUE
0 KOHCTaHTE;

MCIOJIb30BaTh MNPOTPECCUM I PELICHUS] PEATbHBIX 3a4a4 MPUKIATHOTO
Xapakrepa;

CBOOOJTHO OIEpHUPOBATH MOHITUSIMHU: TIOCIIEI0BATEIILHOCTh, CITIOCOOBI 3a1aHUS
MOCJICIOBATEILHOCTEM, MOHOTOHHBIE M OTPAaHUYEHHBIC IIOCIEIOBATEIHLHOCTH,
IIOHUMAaTh OCHOBBI 3apOXKJICHUS MATEMAaTHYECKOrO aHajdu3a KakK aHajiu3a
OECKOHEUHO MaJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPhIBHBIC (YHKIIUW, TOUYKH
paspseiBa rpaduka GyHKIUHA, ACUMIITOTHI Tpaduka QyHKINY;

CBOOOJIHO OIEpUPOBATh MOHATHEM: (YHKIIMS, HENpepbhiBHAS Ha OTPE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUN JIJIsl pEIICHUs 3a/1a4;

CBOOOJIHO OIEpUPOBATH TMOHITUSIMHU: TIepBasi M BTOpas MPOU3BOIHbBIC
(GbyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIUUCIISITH TIPOM3BOJHBIC CYMMBbI, MPOU3BEACHHUS, YaCTHOTO U KOMITO3UIIUU
NBYX (OYHKIIUH, 3HATh MPOU3BOHBIC JIEMEHTAPHBIX (DYHKITHIA;

UCIIOJIB30BaTh T€OMETPUUECKUU U (UBUYECKUM CMBICT TPOU3BOTHON Jis
pelIeHus 3a1ay.

MHoKecTBa U JIOTHKA:

CBOOOJIHO  OINEpUpPOBATh  IOHATHUSIMHU: MHOXKECTBO, OIEpalldd  Haj
MHOKECTBAMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjisl ONUCAHUS PEaTbHBIX
MPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX yUeOHBIX IPEAMETOB;

CBOOOJIHO OIEPUPOBATh IOHATHSAMHU: OIpEeeHue, TeopeMa, ypaBHEHHE-
CJIEICTBHE, CBOMCTBO MaTEMAaTHYECKOI0 00OBEKTA, I0KA3aTeIbCTBO, PABHOCHUIIbHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICA TOJYYUT CICAYIOIIHNE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa 1 Hauaja MaTeMaTHICCKOTO aHATH3ay:

Yucjia 1 BBIYMCJICHUS:

CBOOOJIHO OMNEpPUPOBaTh TMOHATHUAMH: HATypaJlbHO€ U II€J0€ 4YHUCJIO,
MHOKECTBA HATYPAJIBbHBIX W IEIbIX YUCEI, UCIOJIb30BATh MPU3HAKU JCITUMOCTH
uenbix yucen, HOJl u HOK HaTypalibHBIX 4MCen JJIsl pelIeHUs 3a7a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOIYJIO, 3alUCHIBATh
HaTypaJIbHbIE YMCJIA B PA3JIMYHBIX TO3UIMOHHBIX CUCTEMAX CUUCIICHUS,



CBOOOIHO OMEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandecko u
TPUTOHOMETPUUYECKOM (hopMe, BBHITIONHATH apu(METHUYECKHE ONEpalil ¢ HUMHU U
U300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HPPALMOHAIIBHBIE, MMOKa3aTEJbHBIE U
Jorapu(MHUUECKHe HEPAaBEHCTBA, HAXOAUTh WX PEHICHUS C  IOMOIIBIO
PaBHOCHWJIBHBIX MTEPEXOJIOB;

OCYHIECTBJISATH OTOOpP KOpPHEH TIpU PpEIIEHUH TPUTOHOMETPUYECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATH HEOOXOAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOIHO ONEpHUPOBATh MOHATHAMH: CUCTEMAa U COBOKYIHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jgorapuMUYECKe U  TPUTOHOMETPUUECKHE YpaBHEHHUS U  HEPaBEHCTBA,
CoZIeprKalle MOYJIM U TapaMeTphl;

IPUMEHSATH TpaduuecKre METOAbI JJI PEIICHHUs YPAaBHEHUN U HEPABEHCTB, a
TaKXK€ 3a71a4 C [MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M HX CHUCTEMbI IO YCIOBHUIO 3a1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara aireopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pPE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpPOUTHh TpadUKU KOMMO3UIMU (QYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
WCCJIEIOBAHMS M CBOMCTB KOMIO3UIMU ABYX (DYHKIIHIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHMH W  HEPABEHCTB HA
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJIHO OMNEpUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPUUECKHUX
dynxmi;

OPUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Havasa MmaTeMaTH4eCKOro aHa/IM3a:

UCIOJIb30BaTh MPOU3BOIHYIO JUISl UCCIIE0BaHMs (DYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;



HAXOAUTh HauOoJbllIee U HAaNMEHbIIee 3HaUeHUsI (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUIA HAXOXKACHUS HAWIIY4dIlEero pElIeHus B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUUAIBHO-3KOHOMHYECKHX, 3aJadax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHs TIpoliecca, 3alaHHOro (popmynol wiu
rpaduxom;

CBOOOJHO ONEpHUpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, OMNpPEACIEHHBIN
WHTErpall, HAXOAWTh IEpPBOOOpA3HBIC AIEMEHTAPHBIX (DPYHKIMHA U BBIYUCIATH
uHTerpai no popmysne Herotona-Jleitonuna;

HAXOJIUTh TJIOMIAIHN MIOCKUX (QUTYP U OOBEMBI TEJl C TOMOIIBIO UHTETPaa;

MMETh IIPEACTABICHHE O MATEMATHYECKOM MOJEIMPOBAHMM HA INPUMEDPE
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemaTh NMPUKIAAHBIE 33Ja4d, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOIO H
($uU3NYECKOT0 XapaKkTepa, CpeACTBAMU MAaTEMAaTUYECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmnuyecTrBo yacos DJIEKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
n/n NMPorpaMmbl Bcero Kontpoapipie — Ipakriieckue o0pa3oBaTe/bHbIE
padoThI padoThbI pecypeb
MHO0XECTBO A€ CTBUTECIbHBIX YHCEIL.
MHuorouneHnsl. PaimonanbHabie 24 5
YpaBHEHUS U HepaBeHCTBA. CUCTEMBI
JIMHENHBIX YPABHEHUN
®yukiuu U rpaduku. CTeneHHas 12 1
(GyHKUHMS C LETbIM MOKa3aTeaeM
Apudmernueckuii KOpeHb N-oif
crenenu. MppannonanbHbie 15 1
ypaBHEHHUS
4 [TokazaTenbHast GyHKITHA. 10 1
Iloka3arenbHbIe ypaBHEHUS
5 Jlorapudmuueckast GyHKITUS. 18 1
JlorapudmMuueckre ypaBHEHUS
TpuroHoMeTpUUeCKHEe BHIPAXKEHUS U 99 1
ypaBHEHUS
[TocnenoBaTeabHOCTH U IPOTrPECCUU 10 1
8 HenpepoiBHbie QyHKITUH. 20




[TpounsBogHas

9

[ToBTOpEeHME, 0600IICHME,
CHUCTEMATH3aIMs 3HAHUI

OBUIEE KOJIMYECTBO YACOB 110
[NPOI'PAMME

136

10




11 KJIACC

KoauvecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposbie)
n/n NMporpaMmbl Bcero Kontpoaeusie  Ipaxrueckue o0pa3oBaTe/bHbIE
padoThI padoThbI pecypenI
1 HccnenoBanrie GyHKIMI C TOMOIIBIO 99 5
IIPOU3BOHOMU
2 [lepBooOpa3Has U UHTErpa 12 1
['paduku TpUroHOMETPUUECKUX
3 bynkuuid. TpuroHomeTpudeckue 14 1
HEpPaBEHCTBA
4 WppaunoHanabHble, MOKa3aTebHbIE U 24 1
Jorapu@muyecKre HepaBeHCTBA
5 KommiekcHble yncna 10
6 HarypanbHbie U 11€71b1€ Ynca 10
Cucremsl pallMOHATIbHBIX,
7 VppalMOHAIBHBIX MIOKA3ATENbHBIX U 12 1
JorapuMUYECKUX YpaBHEHHI
8 3agauu c napameTpaMu 16
9 [ToBTOpEHUE, 0606H.ICHI:I€, 12 5
CUCTEMaTHU3AIIMsI 3HAHUN
OBILIEE KOJIMYECTBO YACOB T10 132 10 0

I[TPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

MHO0K€eCTBO, ONEepaIuy HAJT
MHO>ECTBaMHU 1 UX CBOMCTBA

Jnarpammel Dunepa-Benna

KoauuyecTBO 4acoB

Bcero

KoHTpoJubHbIe
padoThI

IIpakTnyeckue
padoThI

Jlara
U3Y4YeHUA

DJIEKTPOHHbIE
uugposBbie
o0pa3oBaTeJibHbIE

pecypchl

HpI/IMGHeHI/Ie TCOPCTHUKO-
MHOKCCTBCHHOTI'O aIlllapara
IJI pCIICHUA 3a1a4

PanmonanpHbIe yncna.
OOBIKHOBEHHBIC H
JIECATUYHBIC TPOOH,
MIPOIIEHTHI, OECKOHEUHBIC
MIePUOANICCKHE TPOOH

PanunonansHbie yncina.
OOBIKHOBEHHEIE H
JECATUYHBIC TPOOH,
MIPOIICHTHI, OECKOHCUHBIC
MepUOANYECKUE TPOOU

[Ipumenenue apodeii u
MPOIICHTOB IS PEILICHISI




IMPUKIIaJHbIX 3a1a4

[Tpumenenue apobeii u
IIPOIICHTOB JJIsl PEIICHUS
MIPUKJIAIHBIX 337124
JlercTBUTENBHBIC YHUCIIA.
PanmonanbHeie 1
HppalmoHaIbHbIE YUCIa

Apudmernyeckre oneparum ¢
JNEHUCTBUTEIbHBIMU YHCIAMU

10

MonyJib JEHCTBUTEIIBHOTO
YuCciIa U €r0 CBOMCTBA

11

[Tpubnu>kEHHBIE BRIYMCICHUS,
[paBujIa OKPYIJICHUS,
MIPUKHUJIKA U OLICHKA
pe3yJibTaTa BhIYUCIECHUN

12

13

14

CraprtoBasi KOHTpPOJIbHAs
pabora

OCHOBHBIC METOJIBI PEIIICHUS
LEJIBIX U APOOHO-
paIrMOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB

OCHOBHBIC METOJIBI PEIICHUS
IEJBIX U JPOOHO-
palMOHAIBHBIX YPaBHEHUN U




HCPABCHCTB

15

MHOro4IeHbI OT OAHOMN
IIepeMEHHOU. [leneHue
MHOT'OYJIEHa HA MHOTOWIEH C
ocratkom. Teopema besy

16

17

18

MHOTO4ICHBI ¢ IEIBIMU
ko3¢ dunrentamu. Teopema
Buera

Penienne cucTeM JUHENHBIX
YpaBHEHH

Pemenune cucrem NTMHEHHBIX
YpaBHEHUI

19

20

Marpwuiia CHCTEMBbI JIMHEMHBIX
ypaBHeHU#. OnpeaenuTenb
MaTpulbl 2X2, €ro
F€OMETPUYECKUI CMBICIT U
CBOMCTBA; BBIUMCIICHUE €T0
3HAYCHMUS

Onpenenurens MaTPULBI 2X2,
€ro reOMETPUUECKUN CMBICIT U
CBOMCTBA; BBIYMCIICHUE €TI0
3HAYCHUSA

21

IIprmenenue onpenennTens
IUISL PELIEHUS] CUCTEMBI




JINHEWHBIX YpaBHEHUHN

22

23

24

25

26

27

Pemenne npukitaaHeix 3a1a4
C IOMOIIIBIO CUCTEMBI
JINHEWHBIX YpaBHEHUHN

Pemenne npukitaiHeix 3a1a4
C ITOMOIIIBIO CUCTEMBI
JINHENHBIX YPABHECHUH

KoHntpoibHas pabora:
"ParmonanbHble ypaBHEHUS U
HepaBeHCTBA. CHUCTEMBI
JUHEWHBIX ypaBHEHUN"

OyHKIMSA, CIOCOOBI 3a/IaHUs
¢ynkuuu. BzaumHo o6patHbie
bynkiuu. Komnosunus
byHKIII

I'padux pyHKIMH.
DJleMEHTapHbIE
npeoOpa3oBaHus rpauKkoB
byHKIINAN

OO6nacTp onpeiesICHUs U
MHOKECTBO 3HAYCHUH
¢bynxkuuu. Hynu Qynkium.
IIpomexyTku 3HaK
MTOCTOSIHCTBA




28

UYETHbIC U HEYETHBIE
¢ynkiun. [lepuoauueckue
¢yukiun. [TpomexyTku
MOHOTOHHOCTH (DYHKIIHH

29

MakcuMyMBbl 1 MUHUMYMBI
¢ynkuuu. Hanbonbiee u
HavVMeEHbIIIEe 3HAUECHUE
(YyHKUIHM Ha TPOMEKYTKE

30

JluHeriHas, KBaJpaTuyHas U
IpoOHO-TMHENHAs (PYHKIINH

31

32

33

34

DJIEMEHTapHOE UCCIICIOBAaHUE
1 TTIOCTPOCHHUE TPpaPUKOB ITUX
byHKIMI

DIJIEMEHTAPHOE UCCIIEIOBAHUE
Y TIOCTPOEHUE TPadUKOB ITHX
byHKIMI

CrerneHn ¢ 1enbIM
nokasaresieM. bunom
HrroTona

CrerneHn ¢ 1enbIM
nokasaresieM. bunom
Herotona

35

CrenenHast GyHKIHS C
HATypaJbHbBIM U IEJIBIM




nokazareieMm. E€ cBoucTBa 1
rpaduk

36

KontpoinbHas pabora:
"Crenennas ¢pynkuus. E€
CBOMCTBA U Tpaduk"

37

38

39

40

ApupmMeTnueckuii KOpeHb
HaTypaJIbHOM CTENIEHU U €T0
CBONCTBA

ApupmMeTnueckuii KOpeHb
HaTypaJbHOU CTENEHU U €T0
CBONCTBA

[TpeobpazoBaHus YUCITOBBIX
BBIPAKEHUN, COAEPIKAIINX
CTENIEHU U KOPHH
[TpeobpazoBaHMs YUCITOBBIX
BBIPAXKEHUN, COAEPKAIINX
CTENIEHU U KOPHH

41

ITpeoOpazoBaHMs YUCIOBBIX
BBIPAXCHUH, COJICPKAIINX
CTETICHU U KOPHU

42

HppannoHanbHble ypaBHEHHUS.
OCHOBHBIE METO/BI PELIEHUS
MppalOHAIbHBIX YPAaBHEHUN

43

WppanrioHanbHble ypaBHEHUS.




OCHOBHBIE METO/BI PELICHUS
MppalOHAIbHbBIX YPAaBHEHUN

44

WppanrioHanbHble ypaBHEHUS.
OCHOBHBIE METO/IbI PEIICHUS
UPpaLMOHATBHBIX YPABHEHHM

45

46

47

48

PaBHOCHIIBHBIE TTIEPEXO/IBI B
PELIEHUN UPPALIMOHAIBHBIX
YpaBHEHUM

PaBHOCUIIBHBIE TTIEPEXO/IBI B
pEILICHUN UPPALIMOHATBHBIX
YpaBHEHUMU

PaBHOCUIIBHEIE TTIEPEXO/IBI B
pEIIEeHUN UPPALIMOHATBHBIX
YpaBHEHUI

PaBHOCUIIBHBIE TTIEPEXO/IBI B
pEIICHUN UPPALIMOHATBHBIX
YpaBHEHUI

49

CaoiictBa u rpaduK KOpHS N-
O CTEeTeHN KaK (DYHKIINH
00paTHOM CTETEHHU C
HaTypaJbHBIM MOKa3aTeIeM

50

CaoiictBa u rpaduK KOpHS N-
Ol cTEeNeHH KaK (QyHKIUH
00paTHOM CTETEHHU C




HaTypaJbHBIM I10KAa3aTCJICM

51

KonTponbhast pabora:
"CaoiicTBa u rpaduk KOpHS N-
OH CTEIICHU.
UppanronanbHbie
ypaBHEHUS"

52

53

54

CreneHs ¢ palruOHAJIbHBIM
IOKa3aTeJIeM U €€ CBOMCTBA

Crenens ¢ palHOHAIBHBIM
OKa3aTeJIEM U €€ CBOMCTBA

Crenensb ¢ palluOHAIbHBIM
moKa3aTejieM U €€ CBOMCTBA

55

56

57

58

[TokazaTenbHas GpyHKIMA, €€
CBOICTBa U Tpaduk

Ucnonb3oBanue rpaduka
byHKIUU TS pelieHust
YPaBHEHUM

Hcnons3oBanue rpaduka
(GyHKUMU IS pelieHust
YpPaBHEHUM

IToka3arenbHble YpaBHEHUS.
OCHOBHBIE METO/IBI PEIICHUS
[IOKA3aTeJIbHBIX YPaBHEHUN

59

Iloka3arenbHbIE YPaBHEHHS.




OCHOBHBIE METO/BI PELICHUS
ITOKA3aTEJIbHBIX YPABHEHUI

Iloka3aTenbHbIC YpaBHCHHA.

60 OCHOBHBIE METO/BI PEIICHUS
MOKAa3aTeJIbHbIX YpaBHEHUN
KoHntpoibHas pabora:

61 "TlokazaTenbHas GyHKIUA.
IToka3arenbHble ypaBHEHUS"

62 Jlorapudwm uucna. CoiicTBa
norapudma

63 Jlorapudm yucna. CoiicTBa
norapudma

64 Jlorapudm yucna. CoiicTBa
norapupma

65 JlecsaTUYHBIC U HATypaJbHBIC
norapudMbl

66 JlecsaTHUHBIC U HATypaIbHBIC
norapudmMbl

67 [IpeoOpazoBanue BeIpaKEHUI,
coJiep KaIIuX JoraprupMbI

68 [IpeoOpazoBaHue BbIpaKeHUI,
coJiep KaIIuX Jorapru(pMbI

69 [IpeoOpazoBaHue BIpaXKCHUH,

coJiepKalux Jorapu@pmsl




70

Jlorapudmuueckas GyHKIUA,
e€ cBolicTBa U TpaduK

71

72

73

74

75

76

Jlorapudmuueckas GyHKIUA,
e€ cBOMCTBA U Tpaduk

Hcnonr3oBanue rpaduka
GyHKIUU 111 pEIIeHUS
YpaBHEHUM

Ucnons3oBanue rpaduka
GyHKIUU 1)1 pEIIeHUS
YpaBHEHH

Jlorapudpmuyeckue
ypaBHeHHs. OCHOBHBIE
METO/Ibl PEIICHUS
JorapupMUIECKUX
YPaBHEHUM

Jlorapudmuueckue
ypaBHeHHs. OCHOBHBIE
METO/IbI PEIICHUS
norapuMUIECKUX
YPaBHEHUM

Jlorapudmuueckue
ypaBHeHUs. OCHOBHBIE
METO/Ibl PEIICHUS
JorapupMUIECKUX
YPaBHEHHM




77

PaBHOCUIIBHBIE TIEPEXO/IBI B
pEIIeHUH JTOrapu(PMUIECKUX
YPaBHEHHM

78

PaBHOCUIIBHBIE TIEPEXOIBI B
pEICHUH JIOTapu(MHUUECKIX
YpaBHEHH

79

Kontpoinbhas pabora:
"Jlorapudmuueckast yHKITHUS.
Jlorapudpmuyeckue
ypaBHEHUS"

80

81

82

83

CuHyC, KOCUHYC, TAHT'€HC U
KOTAHI'€HC YHCIIOBOTO
aprymeHTa

Cunyc, KOCUHYC, TAHT€HC U
KOTAHI'€HC YHCIIOBOTO
aprymeHTa

ApKCHUHYC, ApKKOCHHYC U
ApPKTAHT€HC YHCIIOBOTO
apryMeHra

ApKCHUHYC, ApKKOCHHYC U
ApPKTAHT€HC YHCIIOBOTO
apryMeHTa

84

Tpuronomerprueckas
OKPYXXHOCTb, OIIPE/ICIICHUE




TPUTOHOMETPHUYECKUX
(GyHKIUI 4UCIOBOTO
apryMeHra

85

Tpuronomerpuyeckas
OKpY>KHOCTb, OIIPEJICIIEHNE
TPUTOHOMETPUYECKUX
(yHKLHIA YHUCIOBOTO
apryMeHra

86

OCHOBHBIE
TPUTOHOMETPHUICCKHUE

(bopmybl

87

OCHOBHBIE
TPUTOHOMETPHUECKHE

bopmyIbl

88

89

90

OcHOBHBIE
TPUTOHOMETPUUYECKUE
bopmyIbl

OcHOBHBIE
TPUTOHOMETPHUUECKHE
bopmyIbI
[IpeoOpazoBanue
TPUTOHOMETPHUECKUX
BBIPAKECHUN

91

[IpeobpazoBanue




TPUTOHOMETPUYECKUX
BBIPAKECHNN

92

[Ipeo6pazoBanue
TPUTOHOMETPUUECKUX
BBIpAKCHUH

93

94

95

96

[IpeoOpazoBanue
TPUTOHOMETPHUUYECKHUX
BBIPAKECHUN

Pemenne
TPUTOHOMETPUYECKUX
YpaBHEHUMU

Pemennue
TPUTOHOMETPUYECKUX
YpaBHEHUI

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUI

97

Pemenue
TPUTOHOMETPUYECKUX
YpPaBHEHUM

98

Pemenue
TPUTOHOMETPUYECKUX
YPaBHEHHM

99

Penienue




TPUTOHOMETPUUECKHUX
YPaBHEHH

100

Pemenue
TPUTOHOMETPUUECKHUX
YPaBHECHUI

101

KoHntpoibHas pabora:
"TpUroHOMETpPUYECKHUE
BBIPAKCHUS U
TPUTOHOMETPHUUYECKUE
ypaBHEHUS"

102

ITocaenoBaTeabHOCTH,
CITOCOOBI 3aJaHUS
MOCJIeA0BAaTECILHOCTEH.
Metox MaTeMaTHYeCKOM
WHTYKIIUU

103

MOHOTOHHBIE U
OTrpaHUYCHHBIC
IIOCJIEI0BATEIbHOCTH.
Hcropus ananuza 0ECKOHEUHO
MaJIbIX

104
105

Apudmernueckas mporpeccus

['eomeTpuyeckas nporpeccus

106

beckoneuno yObIBarormas
reoMeTpUYIeCcKast IPOTrpecCus




107

Cymma 0eCKOHEYHO
yOBIBAIOIIE T€OMETPUUECKOM
POrpeccuu

108

JIuHenHbIM U
DKCIIOHEHIUAIIBHBIN POCT.
Yucno e. Dopmyiia CIOKHBIX
MIPOLICHTOB

109

JIuHenHbIM 1
SKCIIOHEHUIUAIIBHBII POCT.
Yucno e. Dopmyiia CIOKHBIX
MIPOLICHTOB

110

Hcnionp3oBaHue nporpeccuu
IUUTS PEIIEHUS PEAThHBIX 3a]1a4
NPUKIIAJHOTO XapakTepa

111

112

113

Kontponbnas pabora:
"ITocienoBaTEILHOCTH U
nporpeccun”

HernpeprsiBHBIC (DYHKIIMH U UX
CBOMCTBA

Touka pa3pbsiBa. ACUMITOTHI
rpa@ukoB QyHKIMMA

114

CaoiicTBa QyHKIHI
HEMPEPHIBHBIX HAa OTPE3KE

115

CgoiicTBa QpyHKIIHIA




HCIIPCPBIBHBIX HA OTPC3KE

MeTton UHTEpPBAIOB IS

116
pEeLICHNs HEPABEHCTB

117 Meton UHTEpPBAIOB IS
pelIeHUs HEPABEHCTB

118 Metoa MHTEpPBAJIOB 1S
pelIeHnst HEPABEHCTB
[IprimeHeHuEe CBOMCTB

119 HETPEPBIBHBIX (PYHKITUHN /1151
peleHus 3a1ad
[IprmeHnenne CBOWCTB

120 HETPEPHIBHBIX (PYHKITUH 151
peuieHus 3a1ad

121 IlepBas u BTOpas
MIPOU3BOIHBIC (PYHKIIUU
Onpenenenue,

122 Tr€OMETPUUYECKUIA CMBICI
IIPOU3BOIHOU

123 Omnpenenenue, GU3NIECKUit
CMBICII IIPOU3BOTHOU

124 YpaBHEHHE KaCATEIbHOU K
rpaduky GyHKIIUN

195 YpaBHEHHE KacaTEIbHOU K

rpaduky QyHKIUH




126

[Tpon3BoHBIE AIIEMEHTAPHBIX
byHKIIAN

127

128

129

[Tpon3BoHBIE AIEMEHTAPHBIX
byHKIMI

[IponsBonHas CymMmBl,
MIPOU3BEJEHUS, YACTHOTO U
KOMIO3UIMH (PYHKLIMH
[IpomexxyTouHast aTTecTanusl.
KoHntposnbHas pabdorta

130

[IpomexyTouHast aTTECTALUS.
KontponbHas pabota

131

132

133

134

[IpousBoaHast CyMMBl,
MIPOU3BEICHUS, YACTHOTO U
KOMITO3UIINMH (PYHKITUH

[IponsBonHas CymMBl,
IIPOU3BENIEHUS, YaCTHOTO U
KOMITO3UIIMH (PYHKITUH

[ToBTOpEeHue, 06001IEHUE,
cUcTeMaTH3aIus 3HAaHUM:
"VpaBuenus"
[ToBTOpEeHue, 06001IEHNE,
cUcTeMaTH3aIus 3HAaHUM:
"®yHkuun"

135

[ToBTOpenue, 06061IeHNE,




CHUCTCMAaTHU3al s 3HAHUU

136

[ToBTOpenme, 0600IICHNE,
CHCTEMAaTH3aIMs 3HAHUI

OBUIEE KOJIMYECTBO YACOB
1O TIPOI'PAMME

136

10




11 KJIACC

Ne
n/n

Tema ypoka

[IpumeHeHne MPOU3BOTHON K
uccienoBannio GyHKIUN Ha
MOHOTOHHOCTb U
KCTPEMYMBI

[IpumeHeHne MPOU3BOTHON K
ucciea0Bannuio QyHKIMN Ha
MOHOTOHHOCTb U
HKCTPEMYMBI

[IpuMeHeHne MPOU3BOIHOM K
ucciea0Bannuio QyHKIMN Ha
MOHOTOHHOCTb U
DKCTPEMYMBI

IIprumeHeHue Mpou3BOIHON K
uccle0Bannuio QyHKIUN Ha
MOHOTOHHOCTbB U
OKCTPEMYMBI

IIprumeHeHune nponu3BOIHON K

uccie0BaHuio (QyHKIMN Ha
MOHOTOHHOCTb U

Kouun4yecTBO 4acoB

KonTpoJsbHbie

Bceero
padoThI

IIpakTH4eckue
padoThbI

Jlara
U3Y4YeHUA

DJIEKTPOHHbIE
uugposBbIe
o0pa3oBaTeJibHbIE

pecypchbl




IKCTPEMYMBI

[IpuMeHnenne mpou3BOIHON K
UCCIIEJOBaHMIO (PYHKIIMM Ha
MOHOTOHHOCTb H
DKCTPEMYMBI

Haxoxxnenne HanOoJIbIIETO U
HaNMEHBIIIETO 3HAUCHHUS
HEeTPephIBHON (HYHKIIMU Ha
OTpE3KE

10

11

Haxoxxnenne HanOoJIbIIETO U
HAWMEHBIIIETO 3HAUCHUS
HEMpepbIBHON (QYHKIIMU Ha
OTpE3KE

Haxoxxnenne HanOoJIbIIETO U
HAaWMEHBIIIETO 3HAYCHHS
HEMpepbIBHON (QYHKIIMU Ha
OTpE3KE

Haxoxnenne HanOoJIbIIETO U
HAaWMEHBIIIETO 3HAYCHHS
HEMPEPHIBHON (QYHKIIUU Ha
OTpEe3Ke

Haxoxxnenne HanOoJIbIIETO U
HAaWMEHBIIIETO 3HAYCHHS
HENpPEepBHIBHON (QYHKIIMH Ha
OTpE3Ke




12

KonTponbHas paboTa 1o reme
«IToBTOpEHNE N3YyUEHHOTO
B10 xnacce»

13

[IpuMeHeHne Mpon3BOIHOU
JUISL HAXOXKJICHUS
HAWIY4IIEeTrO PEUICHUS B
MPUKIAIHBIX 33/1a49aX

14

[IpuMeHeHnEe MPOU3BOTHOM
JUTSL HAXOKJICHUSI
HAWJTY4IIIETO PEIICHUS B
MPUKJIAJIHBIX 3a/lauax

15

[IprumeHenune mponu3BOAHOM
JUTSL ONIPEEIIEHHS] CKOPOCTH U
YCKOPEHHMS IpoLecca,
3aJIaHHOTO (HhOPMYJION KK
rpapukomM

16

17

[IprumeHenune mponu3BOHOM
JUTS ONIPEAEIIEHHS] CKOPOCTH U
YCKOPEHHUs mpoliecca,
3aJlaHHOTO (hOPMYJION WK
rpadukom

Kommnosunwms ¢pyHkimi

18

Kommno3uums pyHkuumi

19

Komnoszunust ¢hyHKImi




20

['eomerpuyeckue oOpasbl
YPaBHEHHUUN HA KOOPJIUHATHOU
IIJIOCKOCTH

21

["'eomerpuueckue oOpasbl
YpPaBHEHUI HA KOOPAUHATHOU
IIJIOCKOCTH

22

KoutponbsHas pabora:
"UccnenoBanue GyHKIUN €
MTOMOILIBIO MMPOU3BOTHON"

23

24

25

26

[IepBooOpa3Has, OCHOBHOE
CBOMCTBO IIEPBOOOPA3HBIX
[TepBooOpa3zHbIe
AIIEMEHTApHBIX (PYHKIUH.
[IpaBuna HaxXOXaACHUS
nepBOOOPa3HBIX

[TepBooOpa3zHbie
AIIEMEHTApHBIX PYHKIUH.
[IpaBuna HaxoX)aEHUS
NepBOOOPa3HBIX

WNurerpain. ['eomeTpudeckuit
CMBICJI MHTErpaJia

27

Brruuciienve onpeaenéHHoro
uHTEerpana no gpopmyie
Herorona-JleiOnuiia




28

Brruuciienue onpenenéHHoro
uHTEerpaa mo gpopmyie
Herorona-JleitOnura

29

[TpumeHeHne uHTErpana ais
HaXO0XJIEHUs IUIoIIaIel
IJIOCKUX (pUryp

30

[IpuMeHeHue nHTErpaia ajs
HaX0XJIECHUSI 00HEMOB
TCOMETPUYCCKUX T

31

32

33

34

[Ipumeps! pereHuin
nuddepeHnnanTbHbIX
YpaBHEHUU

[Ipumeps! pereHui
nu(epeHInanbHbIX
YpaBHEHUU

MaremaTudeckoe
MO/JICTUPOBAHUE PEATTBHBIX
MPOLIECCOB C MOMOIIBIO
nuddepeHIanTbHBIX
YpPaBHEHUU

KoHnTtponbsHas pabora:
"[lepBooOpa3nast u uurerpan"

35

Tpuronomerpuueckue
(YHKIUM, X CBOWCTBA U




rpaduku

36

37

38

39

Tpuronomerpuueckue
(YHKIIUM, UX CBOWCTBA U
rpaduku
Tpuronomerpuueckue
(yHKUIHHU, UX CBOWCTBA U
rpaduKku
Tpuronomerpuueckue
(yHKUIHHU, UX CBOWCTBA U
rpaguku
Tpuronomerpudeckue
(GyHKUIHHU, UX CBOMCTBA U
rpaguku

40

41

OT60p KOpHEH
TPUTOHOMETPHUYECKHUX
YPaBHEHUM C TOMOUIBIO
TPUTOHOMETPHUUECKOMN
OKPY>KHOCTHU

OT60p KOpHEH
TPUTOHOMETPUYECKUX
YPaBHEHUU C TTOMOILIBIO
TPUTOHOMETPUYECKOU
OKPY>KHOCTH

42

OT60p KOpHEH




TPUTOHOMETPUYECKHUX
YPaBHEHUM C TOMOUIBIO
TPUTOHOMETPHUUECKON
OKPY’KHOCTH

43

44

O160p KOpHEH
TPUTOHOMETPHUUECKHUX
YPaBHEHUN C TOMOIIBIO
TPUTOHOMETPHUIECKOMN
OKPY>KHOCTH

Pemenue

TPUTOHOMETPUYECKUX
HEPABEHCTB

45

Pemenue
TPUTOHOMETPUYECKUX
HEPABEHCTB

46

Pemenue
TPUTOHOMETPUYECKUX
HEPABEHCTB

47

48

Pemenune
TPUTOHOMETPHUYECKHUX
HEPaBEHCTB
KoHnTtponbsHas pabora:
"I'paduku
TPUTOHOMETPHUUECKHUX
byHKIHiA.




Tpuronomerpuyeckue
HepaBeHcTBA"

OcHOBHBIC MCTOAbI PCUICHU S

49 NIOKa3aTeJIbHBIX HEPABEHCTB
50 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHBIX HEPABCHCTB
51 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHBIX HEPABCHCTB
59 OCHOBHBIE METObI PELLICHUS
NOKa3aTeJIbHBIX HEPABEHCTB
OCHOBHBIE METO/BI PEIICHUS
53 JorapupMUIECKUX
HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS
54 Jgorapu(pMUYECKUX
HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS
55 JorapupMUYECKUX
HEPABEHCTB
OCHOBHBIE METObI PEILICHUS
56 JorapupMUYECKUX
HEPABEHCTB
57 OCHOBHBIE METOBI PELICHUS

HppalluOHAJIbHBIX




HCPAaBCHCTB

58

59

60

61

OcHOBHBIC MCTO/JIbI PCIICHUS
HPppalrOHAJIbHBIX
HCPAaBCHCTB

OcHOBHBIC MCTO/JIbI PCIICHUS
HppalrOHAJIBHBIX
HCPAaBCHCTB

OCHOBHBIE METO/IbI PELLICHUS
MppalHOHATBHBIX
HEPABCHCTB

['padprueckue MeTo b1
pelIeHUs. UPPALIMOHATBHBIX
ypaBHEHUI

62

['paduyeckue meToapl
pelIeHUs] UpPaIIMOHAIBHBIX
ypaBHEHUI

63

['paduyeckue MeToapl
pEIIeHHs TOKa3aTeIbHBIX
YpPaBHEHUU

64

65

['paduyeckue meToabl
pelIeHUs MOKa3aTeIbHbIX
HEPABEHCTB

['padprueckue MeToIbI
penieHus JorapuPmMUIecKux




YpaBHECHUU

66

67

68

69

70

71

['padmyeckue MeToab!
pelieHus JorapupMUIecKUx
HEpaBEHCTB

['padpraeckme MeTo B!
peuieHus JorapuPpmMUIecKux
HEPABEHCTB

['paduueckue meToabl
penieHus NOKa3aTeNbHbIX U
Jgorapu(pMUYECKHX
YpaBHEHUU

['paduueckue meToabl
peluIeHus NoKa3aTeNbHbIX U
Jgorapu(pMUYECKUX
YpaBHEHUU

['paduueckue meToabl
pelieHus NoKa3aTeNlbHbIX U
JorapupMUYECKUX
HEPaBEHCTB

['paduyeckue meToab!
pelIeHus NoKa3aTeNbHbIX U
JorapupMUYECKUX
HEPaBEHCTB

72

KoutponbHas pabora:




"UppanmoHaibHbIE,
NOKa3aTeJIbHbIE U
JorapupMHUIECKHe
HepaBeHcTBa"

73

KomrmutekcHble unca.
Anrebpanyeckast u
TpUTOHOMETpHUIECKast (hOPMBI
3aMrcy KOMIUIEKCHOTO YHCIia

74

KomrekcHble yncna.
Anrebpanyeckasi 1
TpUTOHOMETpHUIECKast (hOPMBI
3aMrcy KOMIUIEKCHOTO YHClia

75

Apudmernueckue onepanuu
C KOMIUIEKCHBIMH YHCTIaMU

76

77

78

Apudmernueckue onepanuu
C KOMILUIEKCHBIMHU YUCJIaMU
N3o0pakeHne KOMITJIEKCHBIX
YHCEN Ha KOOPAUHATHOU
MJIOCKOCTH

N3o0pakeHne KOMITJIEKCHBIX
YHCEN Ha KOOPAUHATHOU
MIJIOCKOCTH

79

®opmyna Myaspa. Kopau n-
O cTeNeHU U3 KOMIUIEKCHOTO




qucia

®opmyna Myaspa. KopHu n-

80 Ol CTEeTeHH U3 KOMIUIEKCHOTO
qucia
[TpumeHeHrne KOMITJIEKCHBIX

81 quCeN VISl PEIICHUS
(bU3NIECKUX U
r€OMETPUYECKUX 3aj1au

89 KoHTtposnbsHas padora:
"KommiiekcHsie uncna'

83 HartypanbHbie U 11€71bI€ Yncaa

84 HartypanbHbie U 11€51b1€ Ynca

85 [IpuMeHeHnE TPU3HAKOB
JETMMOCTH TIEITBIX YHCEIT

86 [IprumeHeHune Mpru3HaKkoB
JETUMOCTHU LEIBIX YHCEell
IIprumeHeHune pru3HaKkoB

87 JETUMOCTH TIEITBIX YHCET:
HOJl u HOK
IIprumeHeHune pru3HaKkoB

88 JIETTUMOCTH LEJIBIX YHCET:
HOJl u HOK

89 [IpumeHeHne npu3HaKkoB

JCIIMMOCTH O ECIBIX YHUCECIT:




OCTaTKH 110 MOAYJIIO

90

91

[IpuMeHeHne NpU3HAKOB
JEITUMOCTH LIEIIBIX YUCEIL:
OCTaTKH I10 MOZYJIIO

[IpuMeHeHne NpU3HAKOB
JETUMOCTH LIEIIbIX YUCEIL:
anroput™ EBkinuna s
peLIeHUs 3a1a4 B LIEIIbIX
quciax

92

93

94

95

KoHTtposnbsHas pabora:
"Teopus uenbix yucen"

Cucrema 1 COBOKYITHOCTD
ypaBHEHUU. PaBHOCUIIbHBIE
CUCTEMBI U CHUCTEMBI-
CJIEICTBUSA

Cucrema 1 COBOKYITHOCTD
ypaBHEHUU. PaBHOCUIIbHBIE
CUCTEMBI U CHUCTEMBI-
CIIEACTBUS

OCHOBHBIE METO/IbI PELLICHUS
CHUCTEM U COBOKYITHOCTEMN
palMOHAIbHBIX YPABHEHUMN

96

OcHOBHBIC MCTO/IbI PCIICHUS
CUCTEM U COBOKYHHOCTefI




UPpaLMOHATBHBIX YPaBHEHUM

97

98

99

100

101

102

OcHOBHBIC MCTO/JIbI PCIICHUS
CHCTCM U COBOKYHHOCTGI\/’I
IIOKAa3aTCJIbHBIX ypaBHGHI/Iﬁ

OCHOBHBIE METO/IbI PELLIEHUS
CUCTEM U COBOKYITHOCTEMN
II0KA3aTEJIbHBIX YPaBHEHUN

OCHOBHBIE METO/IbI PELICHUS
CUCTEM U COBOKYITHOCTEMN
Jgorapu(pMUYECKHX
YpaBHEHUU

OCHOBHBIE METO/IbI PELLICHUS
CUCTEM U COBOKYITHOCTEMN
Jgorapu(pMUYECKUX
YpaBHEHUU

[IpumeneHue cucrteM K
PEIICHNUI0 MaTEMaTHIECKIX
3aj1a4 M 3a/1a4 U3 PasInyHbIX
o0nactell HAyKH U peasibHOM
KHU3HU, HHTEPIPETAILUs
MOJTyYEHHBIX Pe3yIbTaTOB
IIpumeHenue cucreM K
PEIICHNUI0 MaTEMaTHIECKIX
3ajla4 M 3a]1a4 U3 Pa3IudHbIX
o0nacTell HAyKH U peasibHOM




JKU3HU, UHTCPIIpCTAIA
IMMOJIYYCHHBIX PC3YJIbTAaTOB

103

[IpuMeHeHre HEPaBEHCTB K
pEIIeHUI0 MaTeMaTHYECKUX
3a7a4 ¥ 3a/1a4 U3 Pa3InyHbIX
o0JlacTell HayKu U peaibHON
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METOJNYECKOE OBECIIEYEHME OBPA3OBATEJLHOIO
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
YueOnuk: Anredpa u Had. maT. aHanu3a. 10-11xn. Anumos LA, u np 2022
METOJIUYECKHUE MATEPHUAJIbI JJJIS1 YUYUTEJISL
1. Yuebnuk: AnreOpa u Had. MaT. aHaymza. 10-11xn. Ammmvos 1A,
np 201 Anrebpa u Hauajga MaTeMaTHYECKOTIO aHaIn3a. MeTtoaudeckue
pexkoMeHanuu. 10 kinacc: mocodue A1 yuuTenei 001eoopas3oBar.
opranuzanuii / M. K. Tloranos, A. B. llleskun. — M.: IIpocBenienue,
2013. — 191 c.: un. — (MI'Y — mikose).
2. Anre0Opa u HavyaJla MaTeMaTUYeCKOro aHanu3a. Jlugakruyeckue
Matepuaibl k yaeOHuky III.A. AnmumoBa u apyrux 11 kiacc: yueoO.
nocodue A1 00111e00pa3oBaT. OpraHu3auii: 0a30BbIi U yIiIyOJl. ypOBHU
/ M. 1. llabynun, M.B. Tkauésa, H.E. ®&nopoaa. - 8- uzn.-M.:
[Ipocsemenne, 2017. — 207 c.: uin.
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU
UHTEPHET
1. Poccwuiickas snekTponHas mkodia https://resh.edu.ru/
2. Marematuyeckue OJIMMIUaAbl U OJIMMITUAJIHBIC 3a7]a4H, — [3JIEKTPOHHBIH
pecypce], — pexum goctyna: http://www.zaba.ru.
3. Merorka npenogaBaHusl MaTEMATHKHU — [3JIEKTPOHHBIN pecypc]|, —
pexxum noctyma: http://methmath.chat.ru.
4. PeecTp npuMepHBIX 00111e00pa30BaTEeNbHBIX IPOTPaMM [IJIEKTPOHHBIH
pecypc], — pexxum mocrtyma: http://www.fgosreestr.ru.
5. [lyreBoautens «B Mupe HayKu» JJIsl IKOJIbHUKOB [3JIEKTPOHHBIN
pecypc], — pexxuM goctyma: http://www.uic.ssu.samara.ru
6. DNEKTpOHHAsA XPECTOMATHS IO METOJAUKE MPEIO/IaBaHUS MATEMATUKH
[ameKkTpoHHBIN pecypc], — pexxuM goctyma: http://fmi.asf.ru.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE
OBPA3OBATEJIBHOI'O MPOLECCA
YUYEBHOE OBOPYJIOBAHHUE
HNHTepakTuBHAs AOCKA, JOCKa MATHUTHO - MEJIOBAs
Habop makatoB, 4epTeHbIE HHCTPYMEHTBI JJIS1 TOCKH
Memn (Genblii ¥ IIBETHOM ), MAarHUTHI

OBOPYAOBAHMUME UJIA TIPOBEAEHUA TABOPATOPHBIX U
IMPAKTHYECKUX PABOT
YeprexHble HHCTPYMEHTBI: IMHENKA, LIUPKYJb, TPEYTONbHUKH (45% 1 45%; 30*
u 60%*), TpanciopTup.






