MUHUCTEPCTBO MPOCBEIIEHUA POCCUICKON ®EJTEPALIIN
MuHHCTEPCTBO 00pa30BaHUs U HAYKH AJITAHCKOI0 Kpas
AamuHMcTpauusa ropoaa bejokypuxa

MBOY "Benokypuxunckasa COILI Ne 2"

PACCMOTPEHO YTBEPX/JIEHO
Ha I[I€IarOrTNYeCKOM COBETE nupexrop MBOY"BCOIIINo2"
npoTokoa NelO ot «29» 08 2023 r.
Pri6anxo O.B.
npuka3 Ne215 or «31» 08 2023 r.
Pb|6aﬂ KO MoanucaHo undposoi
noanucolto: Poibanko
OJ'I bra Onbra ButanbesHa

[laTa: 2023.09.01
ButanbeBHa 10:45:08 +07'00"

PABOYAS [TPOTPAMMA
(ID 1914878)

Y4eOHOro npeamMera «AJjiredpa u Ha4YaJIa MATEMATHYECKOT0 AHAJIU3A.
Yriay0JieHHbIi YPOBEHD)

115 ooyuarorumxest 10 — 11 kmaccos

r.besokypuxa 2023



MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Anredpa ¥ Hayajlla MaTeMaTU4YECKOTO aHaU3a» SIBISETCS
OJIHUM M3 Hauboyiee 3HaYMMBIX B MPOrpaMMe CpPEIHEro oOLIero oOpa3oBaHUA,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECHEeUMBAECT WHCTPYMEHTAJIbHYIO 0a3y aiis
U3YyYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C Ipyroi CTOPOHBI, (hOopMHUpYET
JIOTUYECKOE U a0CTPaKTHOE MBIIICHHE 00yYarolmuXxcsi Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOEHHUS MH(POPMATUKH, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTH U JIPYTHX
JUCIMIUIMH. B paMkax gaHHOro ydeOHOro Kypca oOydaromuecs OBJAJIE€BAIOT
YHHUBEpPCAJIbHBIM SA3BIKOM COBPEMEHHON HayKH, KoTopas (popMyIupyeT CBOU
JOCTUKEHHS B MaTeMaTu4deckoi hopme.

VY4eOHbI Kypc anreOpbl M Hayal MaTeMaTUYECKOrO aHalu3a 3aKia/(bIBacT
OCHOBY [UIsl YCIIEIIHOTO OBJIAJEHUS 3aKOHaMM (U3MKH, XUMHH, OMOJIOIHH,
MOHMMAaHHUS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMHUKHU U OOLIECTBEHHON YKU3HHU,
MO3BOJIAIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX IHM(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIIOJNb30BaTh UX AJIs JajbHEHIIero oOpa3oBaHUsA U B
IIOBCEIHEBHOH kM3HU. B TO ke BpeMs oBiajgeHuEe aOCTPaKTHBIMU U JIOTHUECKU
CTPOTMMH KOHCTPYKUUSMHU aireOppl M MaTeMaTU4YEeCKOro aHajlIu3a pa3BUBACT
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HMCTUHHOCTb, JIOKa3bIBATb
YTBEPKACHUS C MOMOILBIO MHAYKIIMH U PacCy’kIaTh JEAYKTUBHO, HCIIOJIb30BAThH
00001IeHrEe W KOHKpETU3allMio, a0CTparupoBaHUWE M aHaJIoruio, (opmupyer
KpPEaTHBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xone usyuenus yueGHOro kypca «Aisredbpa M Hayajlla MaTeMaTH4YeCKOTO
aHalM3a» 00ydYaroluecs IMOJy4YaroT HOBBIM OMNBIT PEIICHUs NMPUKIAJAHBIX 3ajad,
CaMOCTOSITENIbHOTO TMOCTPOEHUSI MAaTEeMATUYECKUX MOJENEH pealbHBIX CUTYyallHi,
UHTEPIIPETALIMA  TOIYYEHHBIX  pPELICHWM, 3HAKOMATCA €  NpUMEPAMHU
MaTEMaTHYECKUX 3aKOHOMEPHOCTEM B MpUPOAE, HAYKE M MCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHU U UX aBTOPAMHU.

VY4eOHblii Kypc 00danaeT 3HAYUTENbHBIM BOCIUTATENbHBIM IOTEHIIHAIIOM,
KOTOpBI peanu3yeTcss Kak uepe3 Yyd4eOHbI Marepual, CIOCOOCTBYIOMIMIA
(OpMUPOBAHNIO HAYYHOI'O MMPOBO33PEHMS, TaK W 4epe3 CHEUUPUKY Y4eOHOH
NEATEIbHOCTH, TpeOYIoIeld MPOJOJDKUTENIBHON  KOHUEHTpAallMM BHUMAaHMUS,
CaMOCTOSITENIbHOCTH, aKKyPaTHOCTH U OTBETCTBEHHOCTH 32 MOJTyUYEHHBIH pe3yibTar.

B ocHoBe meToanku 00yueHus anredpe 1 HadajlaM MaTeMaTHYeCKOro aHaIu3a
JIEKUT AESITEITbHOCTHBIN PUHIUI 00YYEHHUSL.

B ctpykType yuebHoro kypca «Anredpa 1 Hauaja MaTeEMaTHUECKOT O aHAIN3a
BBIIEJICHBl  CIEAYIOLIUE COJAEp)KATEIbHO-MeTOoMYecKue JuHuM: «Yucna u
BbIunciaeHus», «OyHkuun u rpadukm», «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHaiusa», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE
COJIEP/KATEIbHO-METOJUUECKHE JIMHUM H3Y4arOTCsl Ha HNPOTSIKEHUM [JBYX JIET



0o0ydeHust Ha YPOBHE CPETHEr0 0011Iero 00pa3oBaHusl, ECTECTBEHHO TOMOJIHSS IPYT
JpyTa v MOCTENEHHO HACKIIIAsCh HOBBIMU TEMaMHU U pa3ienaMu. JlaHHbIN yaeOHbIi
KypC SIBISIETCS MHTETPATHBHBIM, IOCKOJBKY OOBEAMHSET B cebe conep:kaHHe
HECKOJIbKMX MaTeMaTHYeCKHX IUCIMIUINH, TAKMX Kak anaredpa, TPUTOHOMETPHS,
MaTeMaTHYECKUN aHaIN3, TEOPHUS MHOXKECTB, MaTeMaTHUeCKas JIoTuka u npyrue. [1o
Mepe TOTO Kak 00ydaroluecs OBJaIeBalOT BcE Ooiee MUPOKUM MAaTEMATUICCKIM
anraparoM, y HHAX IMOCIIEA0BaTeIbHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHHE
CTPOUTh MAaTEMaTHYECKYI0 MOJENb pEaTbHOW CHUTyallul, MPUMEHSTh 3HAHUSA,
MOJyYEHHBIC TPH HM3YYEeHUH Y4eOHOTO Kypca, IS PeUIeHHs CaMOCTOSTEIhHO
chopMyIMpOBaHHON MaTeMaTHYECKOM 3ajayu, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

ConeprkaTenbHO-METOAMYECKas JIMHUS «Uncna ¥ BBIYUCICHUS 3aBepIIacT
¢bopMUpOBaHNE HABBIKOB MCIOIB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAYaToO Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBanus. Ha ypoBHe cpenHero oomiero
oOpa3oBaHusi 0coboe BHUMaHue ynensercs (OPMUPOBAHHIO  HABBIKOB
palMOHATPHBIX BBIYMCICHHH, BKJIIOYAIOMIMX B CE0S MCIOJIH30BAHUE PA3TMYHBIX
dopM 3ammcH 4YWcla, YMEHHUE JeNaTh NPUKHIKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUUCIICHUS, OICHUBATh YUCIIOBBIC BBIPAXKCHHUS, PabOTaTh ¢ MaTEMAaTUYCCKHUMHU
KOHCTaHTaMH. 3HAKOMbIC OOYYaIOUIMMCSI MHOXKECTBAa HATYypalbHBIX, IENbIX,
palOHATBHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCel. B KaXIoM H3 OSTHUX MHOXECTB pPacCMaTPHBAIOTCS
CBOWMCTBEHHBIE €My crenuduyecKkue 3anadd W OINepalMu: JCJICHUE Halelo,
ONEPHPOBAHME OCTATKAMU Ha MHOXKECTBE ILIEJIBIX YHCEN, OCOObIe CBOMCTBA
palMOHALHBIX ¥ MPPALNMOHATIBHBIX YUCEN, apUPMETHUCCKIE ONEPAIlUH, & TAKKE
U3BJICUCHUE KOPHS HATYPAJIbHOW CTENEHH HAa MHOXKECTBE KOMIUIEKCHBIX YHCEI.
braronmaps mociiegoBaTeNbHOMY PACHIMPEHHIO KpPyra HCIHOJb3yEeMBIX YHCET H
3HaKOMCTBY C BO3MOXXHOCTSIMH MIX MPHUMEHEHUS IS PEIICHUS Pa3IMYHBIX 3a/1a4
dopmupyeTcsi TIPEACTaBICHUE O CAMHCTBE MATEMAaTHKU KaK HayKd U € poJH B
MIOCTPOCHUH MOJIENIEH pPeabHOTO MHpPA, HMIMPOKO HCIONB3YIOTCS 0000IIeHUEe U
KOHKpPETHU3aIHS.

JIluans «YpaBHEHUS W HEPABEHCTBA» PEATHM3YETCS Ha TPOTSHKEHHH BCETO
oOydeHHss Ha YPOBHE CpEIHEro o0mero oOpa3oBaHMs, MOCKOJBKY B KaKIOM
pasnene I[IporpaMMbl MPEayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3yiabTare OOydYarolmiuecss OBIAIEBAlOT PA3IUYHBIMH METOJAMH  PEIICHHUS
palMOHANBHBIX, HPPAMOHANBHBIX, IIOKAa3aTEIbHBIX, JOTapUPMUUYECKAX |
TPUTOHOMETPHUYECKUX YpPaBHEHWI, HEPABCHCTB M CUCTEM, a TaKXe 3ajad,
coJiepXKaiux MmapaMmerpbl. [loJdydeHHbIE YMEHHS IUPOKO HCIOJB3YIOTCS TPU
UCCIIeIOBaHNH (DYHKIIUH C TIOMOIIBIO MPOU3BOIHOM, TIPHU PEUICHUH MPHUKIAIHBIX
3a/1a4 ¥ 33J1a4 Ha HaXOXKJICHWE HarOOJIBITUX W HAMMCHBINNX 3HAYCHUH (YHKITHH.



Jlannast copepkarenbHasi JUHUS BKIIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€rtel 1o  (Qopmynam, MpeoOpa3oBaHUS  PAlMOHAIbHBIX,
WUPPANMOHATBHBIX W TPUTOHOMETPUUYECKHX BBIPAXKCHHUM, a TaKKe BBIPAKEHUH,
colepkalux CTeneHu u Jjorapudmel. braronaps u3ydeHuio anreOpanyeckoro
MaTepHaa IpOUCXOIUT alibHENIIEe Pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO
MBIIUICHUS 00y4aromuxcs, GOPMHUPYIOTCS HABBIKUA JEAYKTHUBHBIX PaCCyKICHUMA,
paboThl C CHMBOJBHBIMH (OpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEN B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeiaraeT 3¢ QeKTUBHBIC
WHCTPYMEHTBl [JJIl pELIEHUS MNPAKTUYECKUX W ECTECTBEHHO-HAYYHBIX 3ajady,
HAIJISIHO IGMOHCTPUPYET CBOM BO3MOHOCTH KaK A3bIKa HAYKH.

CopepkarenbHO-MeToaMYecKass JMHUS «DyHKIHM W TpaQuKW» TECHO
NEeperyieTaeTcs ¢ APYTUMH JIMHUSAMHU y4eOHOTO Kypca, MOCKOJBbKY B KaKOM-TO
CMbICJIE 33J]a€T MOCIEI0BAaTEeIbHOCTh U3YUeHHUsl MaTepuana. M3yueHue cTeneHHou,
MOKa3aTeJIbHOM, JJorapupMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIMM, UX CBOMCTB
U rpaduKoOB, UCTIOIb30BaHUE (PYHKUIMN IS pEelIeHHUs 3a7ad U3 JPYruX y4eOHbIX
IPEIMETOB U PeaIbHOM JKU3HU TECHO CBA3aHO KaK ¢ MAaTEMAaTHUYECKUM aHAIM30M,
TaK W C pEIIeHHEeM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHUMaHHE
yaensercss GOPMUPOBAHUIO YMEHHsS BbIpaXaTh (POpMyJiaMHu 3aBUCUMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMHU, HCCIEIOBATh MOJy4YeHHbIe (YHKIMH, CTPOUTH UX
rpadguku. MaTepual 3Toi coepKaTeabHON JTMHNN HAIEJICH Ha pa3BUTHE YMEHHH U
HABBIKOB, MIO3BOJISIONINX BRIPAKATh 3aBUCUMOCTH MEXIY BEJIMUMHAMHU B PA3TUIHON
dbopme: aHaTUTHYECKOM, Tpaduyeckoi u ciioBecHO. Ero n3yuenue cnocoOCTByeT
Pa3BUTHUIO AJTOPUTMHUYECKOTO MBIIUICHHUS, CIHOCOOHOCTH K OOOOIICHUI0 W
KOHKPETH3AI[IH, UCIIOJIb30BAHUIO aHAJIOTHIA.

CopepxxarenpHas auHMs «Hauama mareMaTudyeckoro aHaim3a» MO3BOJIAET
CYILLIECTBEHHO PAaCUIMPUTH KPYT Kak MaTeMAaTUYECKUX, TaK U MPUKIAAHBIX 3a]ad,
JOCTYIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMMA, ONpEeAeNaTh MX HauOOJbIIME W HAaUMEHbIINE
3HAYCHMSI, BBIYUCIIATH IUIOMAAN (GUTYP U OOBEMBI TeJN, HAXOAUTh CKOPOCTU U
yCKOpeHusi TmpoueccoB. JlaHHas conepikareibHas JHWHUS OTKPBHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTE€MaTHYEeCKHX MOJENeH pealbHbIX CUTYyallHi,
MO3BOJISIET HAXOIUTh HAMITyYIlIee PEICHUE B MPUKIIAIHBIX, B TOM YHCIIE COLUATIBHO-
HPKOHOMHUYECKHUX, 3a/Jauyax. 3HAaKOMCTBO C OCHOBaMH MAaTE€MaTHYECKOIrO aHajIn3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (OPMaIbHO-IOIHUYECKOTO U KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHM pacro3HaBaTh TPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE 1 HCKyccTBe. O0ydaronuecs y3HatoT O BBIIAIOIIUXCS
pe3ynbTarax, TMOJYyYeHHBIX B XOJE Pa3BUTHS MAaTeMaTHKU KaK HAyKH, U 00 uX
aBTOpax.



CopeprkaTenbHO-METOANYECKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIFOYAET B
ce0si DJIEMEHTHl TEOPUM MHOXKECTB W MATEMAaTHYECKOW JIOTHKU. TeopeTHko-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KyPC IMMKOIBLHON MaTeMaTHKA
U TpejiaraloT HauOoJiee YHUBEpCAJIbHBIM SI3bIK, OOBEIUHSIONINI BCE pa3Jiesibl
MaTeMaTUKU M €€ TPUIOKEHUH, OHM CBSI3bIBAIOT pPa3HbIE MaTEMaTUYECKUE
JTUCIUTUIMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [lodTomy BakHO 1aTh
BO3MOXKHOCTh OOy4aromeMycs IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MAaTE€MaTHUKH M HMCIOJb30BaTh €ro JJis BBIPAKEHUS CBOMX MBICIIEH.
Jpyrum BaXXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHMI U CJICIOBAaHUE OMNPEACIEHHBIM
mpaBujaM  TMOCTPOCHHSI  JIOKa3aTeNIbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIILICHUS
00ydJaronmxcsi, M03BOJISIET UM CTPOUTH CBOU PACCYKICHHS Ha OCHOBE JIOTHYECKHUX
npaBuiI, GOPMUPYET HABBIKM KPUTHIESCKOTO MBIIIJICHUS.

B yuebHom kypce «Anrebpa W Hayalla MaTEMaTHYECKOTO aHAIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOTO MOJICTUPOBAHMS, KOTOPHIC MPU3BAHBI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB ITOCTPOCHUS MOJENEH peaTbHBIX
CUTyallMii, HMCCIENOBaHUS ATHUX MOJEJNEeH ¢ MOMOIIbIO amnmnapara ainreOpsl U
MaTEMaTUYeCKOro aHaliM3a, HMHTEpIpEeTallui TOJY4YeHHbIX pe3yJibTaroB. Takue
3a/IaHusl BIUICTCHBI B KQXKIBIN U3 Pa3/iesIOB MPOTPaMMBbI, TOCKOJIbKY BECh MaTepHa
y4eOHOTO Kypca IMIMPOKO HCIOJB3YEeTCs I pelieHUs] MPUKIaAHBIX 3anad. [lpu
pelIeHUH  pealbHbIX  NPAKTUYECKUX  3aJad  oOydwarolmuecs  pa3BUBAIOT
HaOJIOAATEeNIbHOCTh, YMEHHME HAaxOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh MW  KOHKPETU3UPOBATh  MPOOJIEMY.
JlesitenbHOCTh 1O  (OPMUPOBAHWIO HABBLIKOB PEIICHHUS TPUKIAJHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCEe U3YUCHHSI BCEX TeM y4eOHOTo Kypca «Anredpa u Hadaia
MaTEeMaTHYECKOTO aHAIN3ay.

Ha wu3ydenne yueOHOTO Kypca «Anrebpa M Hayalla MaTeMaTHYECKOTO
aHanuza» oTBoauTcsa 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 JacoB (4 4aca B HE/IEINIO).



COJAEPKAHUE OBYUYEHUA
10 KJTACC

Yucaa v BIYMCICHUSA

Pannonansubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble Mnepuoanueckue Apodu. [lpumenenue npoOel W NPOLEHTOB ISt
peLIEeHUs NPUKIAIHbIX 3a7a4 U3 Pa3JINYHbIX OTPACIEH 3HAHUW U PEaJIbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCITA.
ApudpmeTnueckue  onepanMu € JCWCTBUTEIBHBIMU  4HCIaMd.  Moynb
JEeWCTBUTEIBLHOTO YHCIIa U ero cBoicTBa. [IpubmmkEHHbIE BRIYMCIICHUS, MTPaBUIa
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uensiM nokazateneM. bunom Herlotona. HWcnonib3oBaHue
MOJIXOAIIECH (OPMBI 3aNUCH IEUCTBUTEIBHBIX YNCEN AJISl PEIICHUS TPAKTHYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypaJIbHOM CTENEHHU U €ro CBOICTBA.

CreneHbp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBbHBIM IOKA3aTECIIEM.

Jlorapudm uymcma. CpoiictBa norapupma. JlecaTuuHble W HaTypasbHbIC
JoTapu(MBbI.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
apKKOCUHYC M apKTaHI'€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxaecTBa W TOXAECTBEHHbIE MpeoOpa3oBaHHs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI W ypaBHEHHs-CiencTBusA. HepaBeHCTBO,
pELIECHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUS LEIbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOwWIEHbl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOTO4JIeH ¢ ocTaTkoM. Teopema bezy. MHOrouneHs! ¢ eapIMu KO3PPUITUESHTAMHU.
Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcHOBHBIE METO/bI peLeHus
UPpaLMOHAIBHBIX YPAaBHEHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHUS MOKA3aTEIbHBIX

YPaBHECHUU.

[IpeoOpa3zoBaHue BbIpaXXEHH, COAEpKALTUX JIOTapU(MBbI.

Jlorapupmuueckue YPaBHEHHS. OcHOBHBIE METO/IbI peLIeHUs
Jorapu(pMUUYECKIX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKUX BbIpaKEHU . PelieHre TpuroHoMeTpruieckux ypaBHEHUH.



Pemienne cucreM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHuil. OnpenenuTens MaTPUILb 2 X2, €ro FTEOMETPUYECKU CMBICT U CBOMCTBA,
BBIYMCJICHUE €T0 3HAYECHUS, NPUMEHEHUE OINPENEIUTENS I PELICHUS] CUCTEMBI
JMHEWHBIX ypaBHEHWI. PelleHWe NpPUKIAaIHBIX 33/ad C MOMOIIBK) CHCTEMBI
JIMHEWHBIX ypaBHEeHUM. McciienoBanue nmocTpOEHHOM MOJEIN € MOMOIIBK) MAaTPHII
Y OTIPENICIIUTEIICH.

[TocTpoeHne MaTeMaTUYECKMX MOJENEH PEANbHOM CHUTyalMH C IOMOIIBIO
YpPaBHEHUW U HEpPaBEHCTB. [IpuMeHEHME ypaBHEHUNW U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3aJa4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HAYKU U peaibHOM KU3HU.

DyHKUMM U TPaPUKHU

Oynkuus, crnocoObl 3amanus (GyHKIUH. B3aumHO o00paTHbIe (QYHKIHH.
Komnosumus Qynkumii. 'papuk  ¢yHKImu. OaemMeHTapHble NTpeoOpa3oBaHUs
rpaduKoB GyHKIUH.

OO6nactb ompeneneHuss 1 MHOXKECTBO 3HaueHud (yukumu. Hynu QyHkimm.
[TpomMexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THbIe QyHKIUH. [lepuoanueckue
byakuun. [IpoMexyTkn MOHOTOHHOCTH (PYHKIIMHA. MaKCUMyMbl ¥ MHHHMYMBI
dbynkuun. Hanbosnpiee n HauMeHbIee 3Ha4eHUsT QYHKIIMA HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaThyHas W APOOHO-NMHEWHas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNE U MTOCTPOEHUE UX TPadUKOB.

CrenenHas QpyHKIHA C HaTypaJdbHBIM M LENbIM MoKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOPHS N-0i cTENeHN KaK (GyHKIIMH 0OpaTHON CTENeHU
C HATypaJIbHbIM MOKA3aTEJIEM.

[TokazatenbHast u Jjorapupmuyeckas (yHKIHUHA, UX CBOMCTBA M Tpadukwy.
Hcnonb3zoBanue rpadgukoB GyHKIMIA 1715 pelieHUs] ypaBHEHUH.

TpuroHomerpuueckass OKPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEeHTa.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B PpEANBHBIX MPOLECCAX U SBICHUSX.
['paduku peasibHBIX 3aBUCUMOCTEIA.

Hauana MaTeMaTH4eCcKOro aHajn3a

[TocienoBaTenbHOCTH, CHOCOOBI 3amaHUsl IIOCJIEAOBATEILHOCTEH. MeTon
MaTeMaTHYECKON MHAYKINH. MOHOTOHHBIE M OTPAaHUYEHHBIE IT0CIE0BATEIBHOCTH.
Hcropusi BOZHMKHOBEHUS MAaTEMaTUYECKOIO aHalM3a KakK aHaiu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoMeTprUecKasi mporpeccud. beckoHeyHo yObIBaromias
reoMerpuueckas nporpeccusi. CyMma 0€CKOHEYHO yOBIBAIOIIEH TeOMETPUUYECKON
nporpeccuu. JIMHEMHbIA U SKCIIOHEHIMAIbHBIN pocT. Hucno €. @opmyia CI0KHBIX
NpolEeHTOB. VCnosib30BaHWE TPOTrPECCHH I PEIICHUS pealibHbIX 3aJad
IIPUKJIATHOTO XapaKTepa.



HemnpepriBHble (yHKIME W WX CBOWCTBA. TOYKH pa3pbiBa. ACHMIITOTHI
rpaduxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEPHIBHBIX HAa OTpe3ke. Meron
UHTEPBAJIOB JUIsl PEIICHUs HEpPaBEHCTB. l[IpuMeHeHHe CBOICTB HEMPEPBIBHBIX
(GyHKIMI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMU. Onpenenennue, reOMeTpUUEcKuil U
(buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeIbHOM K rpa@uKy QyHKIIHH.

[TpousBogubie  anmeMeHTapHbiX  ¢GyHKuui.  [IpousBomnas  cyMMbl,
IIPOU3BENIEHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHI.

MHoskecTBa M JIOrHKA

MHoxecTBO, onepanvu HaJ MHOXECTBAMM M HMX CBOMCTBA. JlnarpaMMsbl
Oiinepa—Benna. IIpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAaHUSl PEaJbHBIX NPOLECCOB M SBJICHUM, MPU PEUIEHUH 3aJad U3 APYTIHX
y4EOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBHE,
JT0Ka3aTeJIbCTBO, PABHOCHJIBHBIE YPABHEHHS.

11 KJTACC

Yucaa v BIYMCICHUSA

Harypanbsubie u nensle yucna. [IpumeHeHne NpuU3HAKOB JEIUMOCTH LIENBIX
yuces, HauOoybmuik oOuui nenutens (nanee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:ito, anropurma EBkiuaa s pemeHus
3a/1a4 B 1IEJIbIX YHUCIIAX.

Kommnekcuple uuncna. AnreOpawdeckas W TpUTOHOMETpUYecKas (HOpPMBI
3aMUCH KOMIUIEKCHOTO 4YHCia. ApudMeTHuecKue OoIepalnudd ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCETI IS PEIICHHs (PU3NUECKUX U TEOMETPUUICCKUX 3a71a4.

YpaBHeHMs U HEpaBeHCTBA

CucremMa 1 COBOKYITHOCTh YPABHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
U CUCTEMBI-CIIEACTBHS. PABHOCHIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHH C  IOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH. PelieHre TpuroHoMeTpu4eCKUX HEPaBEHCTB.

OCHOBHBIE METOJABl PEIICHUS TOKAa3aTelIbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIUOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJbl PEIICHUS CHUCTEM M COBOKYIHOCTEH palMOHAIbHBIX,
UPpAMOHATBHBIX, TOKA3aTEIBHBIX U JOTaPU(PMUIECKUX YPABHCHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELIEHUI0 MaTEMAaTHYECKHUX
3a]a4 1 33/1a4 U3 Pa3IMYHbIX 00JacTeil HAYKH U peaibHON KU3HU, HHTEPIpETaLus
NOJIyYEHHBIX PE3YyJIbTATOB.

DyHKUMM U TPaPUKHU

I'paduk kommozunum GyHkU. ['eomerpuueckue oOpa3bl ypaBHEHUN W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIIUHN, UX CBOWCTBA U TPadUKH.

['padrueckne meronpl pelieHHs YpaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QyHKIUN Ui HCCIEIOBAaHUS MPOIECCOB U
3aBHCHMOCTEH, KOTOpPhIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEATIbHOM KU3HHU.

Hauyana MaTeMaTH4ecKOro aHajaimn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxxnenne HanboabIero 1 HAMMEHbILEro 3HaUeHUH HellpepbIBHON
(GYHKIIMHM Ha OTpE3Ke.

[IpumMeHeHne NpOM3BOMHOM I HAXOXKIECHHS HAWIY4ylIero peleHus B
NPUKIAIHBIX 3a/Ja4dax, ISl ONpPEAEIEHUS CKOPOCTH M YCKOPEHHUs Mpolecca,
3a1aHHOTO (HOPMYJIOM WU TpadUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX GyHkuuid. [IpaBuna HaxoxaeHUS TEpBOOOPA3HBIX.

HNnTerpain. ['eomeTpudeckuid CMbICI HHTETpalia. Berunucienue onpenei€HHOro
uHTerpaia no gpopmyne Herotona-Jleitonuna.

[IpumeHeHue wHTErpana A HAXOXKIEHUsS IUIOWAAe miIockux ¢Guryp u
00BEMOB r€OMETPUUECKHX TEJI.

[Tpumepsr pemennii nuddepeHIMaNbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICIMPOBAHUE PEAIbHBIX IMPOILECCOB C TOMOILIBIO AuddepeHInaIbHbIX
YPaBHECHUU.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI VYPOBEHb) HA VYPOBHE CPEJHEIO OBFIIETO
OBPA3OBAHUIS

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMH 00YYarOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOT0O 00IIECTBA, PEICTABICHUE O MATEMAaTHYECKIX
OCHOBaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHUH, MpoOLELyp
IpOKJIAaHCKOTO  oOmiecTBa  (BBIOOpBI, ONpPOCHI U JIpyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTAMU B COOTBETCTBUM C HX
GyHKIUSIMY ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUMUCKON T'Pa)KIAHCKOM MICHTUYHOCTH, YBAXEHUS K
MPOIUIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMAaTHUKH, IEHHOCTHOE OTHOIIECHUE K
JOCTHKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU LIKOJIBI,
WCIIOJIP30BAHUE OTUX JOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHAX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHUN HAYKHU U JEATENBHOCTBIO YYEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOUYUBOIO Oy IyIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTe€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/]1a4, PELICHH, pacCyKIAeHUI, BOCOPUUMYNBOCTD K
MaTEMaTUYECKUM ACIIEKTaM PA3JIMYHbIX BUJI0B HCKYCCTBA;

5) pu3uUecKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTH4YeCKUE 3HaHUS B
UHTEpecax 3710pOBOro U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3/I0pPOBbIO (3I0pOBOE MHUTAaHUE, COATAHCHUPOBAHHBIA PEXUM 3aHITHH U
OT/bIXa, peryJsapHas ¢pu3ndeckas aKTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOHUs, HHTEpeC K
pa3nuuHbiM  chepam  MpodecCHOHANBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILIATh OCO3HAHHBIA BBHIOOP
Oynymeld mnpodeccur U peaiv30BbIBATH COOCTBEHHBIE IKU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
CaMOOOpPa30BaHUI0 HA MPOTSKEHUM BCEM MKU3HU, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHUSA:

Cc(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, TTOHUMAHUE BJIUSHUS
COLHAIBHO-OKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAJIBHOU
Cpenbl, 0CO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITNS
HAa TPUMCHEHHE MaTEeMAaTHMYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY’>KalolIel Cpe/pl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HUX BO3MOXKHBIX
MOCJIEACTBUN UISI OKPYKAKOIIEH CPELBI;

8) neHHOCTH HAYYHOI'O ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U 00IIIECTBEHHOMN MPAKTHUKH, TOHUMAaHUE MaTEeMaTHYECKOM
HayKH Kak cepbl 4eTOBEYECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL Pa3BUTHUSL IUBUJIN3AIINH, OBJIAJICHUE SI3bIKOM MAaTEMATHUKUA U MAaTEMaTUYECKOM
KYJbTYpPOU KakK CpeJICTBOM MMO3HAHUS MHPA, TOTOBHOCTh OCYLIECTBIIATH IPOECKTHYIO
Y UCCIIEIOBATENbCKYIO JEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJbHBIE YUeOHbIE HeiiCTBHS

Bba3oBble JJornueckue geiicTBUA:

BBISIBIISAITH M XapPaKTEPU30BaTh CYIIECTBCHHBIE MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSATUH, OTHOIICHWA MEXAY TMOHATHSIMHU, (POPMYIHPOBATH
OTIPE/ICJICHUS TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAILINH,
OCHOBaHMsI /1711 000OIIIEHUS U CPAaBHEHUS, KPUTEPUHU MMPOBOJUMOI0 aHAJIN3A;

BOCIIPUHUMATh,  (OopMyIupoBaTh U  NPEOOpPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOACHUAX U YTBEPXKICHHUSIX, Mpeajiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIIOUEHUM, YMO3AKIFOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(TpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, IPUBOIUTHh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BBIOMPATh CMOCOO pemieHnus Yy4eOHOW 3adaund  (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIICHUS, BEIOMPATh HAaNOO0JIee OIXOIAIINN C Y4ETOM CaMOCTOSI TETHHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI Kak MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOieMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, sIBJICHUS, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBbHO (HOpMyIIMpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yJbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, UCCIEIOBaHMS, OICHWBAaTh  JIOCTOBEPHOCTH
HIOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpoLlecca, a TaKkKe BbBIABUTATD
IPENOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIAATh IeUIUTH MHPOPMAIMY, JTAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BONPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBATh U MHTEPIIPETUPOBATH HH(OPMALIMIO PATUYHBIX BUIOB U (hOpM
IpEeCTaBICHHUS;

CTPYKTYpHUpOBaTh MH(POPMALNIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
cOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHbIE YHUBeEPCcAJbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKIACHHUS B COOTBETCTBHH C yYCIOBUSIMH U
IEIAMU OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBIpaKaTh CBOKO TOYKY 3PCHHS B YCTHBIX
N TIIMCBMCHHBIX TCKCTaX, JAaBaTb IIOACHCHHUA IIO XOI[y pemeHHa 3agadu,
KOMMEHTHPOBATH IOJy4YEHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXKIICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBHI,
npoOJIeMBbl, pelaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIMNA, B KOPPEKTHOU (opme
(bopMyIUpPOBATh PA3HOTIACHS], CBOU BO3PAKEHUS;

IIPEICTABIIATh PE3YyJIbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GoOpMaT BBICTYIUICHHS C Yy4E€TOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4ETOM UMEIOIINUXCST PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(DOpPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUS
COBEPIIIAEMBIX JICHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIhTATOB, BIAJICThH
crnocobaMu CaMOIIPOBEPKH, CaMOKOHTPOJS Mpoliecca M pe3yJibTaTa pelieHus
MaTeMaTU4YECKOHN 3a/1a4M;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HalJEHHBIX OIINOOK, BBISIBIEHHBIX TPYIHOCTEM;

OIICHMBATh COOTBETCTBUE PE3yJIbTATA IIEIU U YCIOBUAM, OOBSICHATH TPUYUHBI
JOCTHKEHUSI WIM HEIOCTUKEHUSI PE3YIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OILIEHKY NPUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBHUIYJIHON
paboThl mTpu pemeHnH y4YeOHBIX 3a7ad, TPUHUMATh IIedh COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJIBI pa0bOT, IOTOBAPUBATHCS, 00CYXAaTh MPOLIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIOJICH;

y4acTBOBaTh B TPYNMNOBBIX (Gopmax paboThl (00Cyx)aeHUSI, OOMEH MHEHHUIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJHATH CBOIO 4YaCTh PA0OTHI U KOOPJIMHUPOBATH
CBOM JICHCTBUS C IPYTUMH YJI€EHAMHU KOMaH/Ibl, OI[EHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOWMHA TPOAYKT TO KpUTEpHUsiM, CGHOPMYJIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJICHUCTBUA.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOyuenus B 10 kjacce 0Oy4aromuics TOJYYHUT CIIETYIONTHE
IpEeAMETHbIE PE3yJbTAaThl MO OTACIbHBIM T€MaM pabouel MmporpamMmbl y4eOHOTO
Kypca «Anredpa u Havyajla MaTEeMaTUYECKOr0 aHaTU3a»:

Yuciia 1 BbIYUCITIEHNS:

CBOOOJTHO OTEpPUPOBATh MOHATHUSMU: PAIMOHAIBHOE YHCIO0, OECKOHEYHas
nepuoanyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCIO, MHOXECTBa
palMOHANBHBIX U IEUCTBUTENBHBIX YUCEI, MOJIYJIb IEUCTBUTEIILHOTO YUCIIA;

OPUMEHATh JIpoOM M TPOLIEHTHI ISl PEIICHUs MNPUKIAAHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U pealbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BRIUMCIICHUS, TPABUJIA OKPYTIICHUS, IPUKUIKY U
OIICHKY pe3yJIbTaTa BEIYMCICHUN;



CBOOOJHO OMNEpPUPOBATh MOHATHEM: CTEMEHb C IEJNbIM I[OKa3aTeleM,
UCIOJIB30BaTh MOAXOIAILYI0 (POPMY 3aMUCH JEHCTBUTEIBHBIX YUCEN TSl PEeIICHUs
IIPAKTUYECKUX 3a/1a4 U MIPEICTABIICHUS JaHHBIX;

CBOOOJHO ONEpPUPOBATh MOHATHEM: APUPMETHUUECKUNA KOPEHb HATYpPAJIBHOU
CTEIICHU;

CBOOOJTHO OIEPUPOBATH MOHATHEM: CTENEHb C PALMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJHO OIEpPUPOBATh MOHATUSAMU: JIOrapudM UHCIA, JECATUYHBIE WU
HaTypaJIbHbIE JIOTaPUPMBL;

CBOOOZHO ONEPUPOBATh MOHITUSIMH: CUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC
YHUCIIOBOIO apTyMEHTA;

ONEpPUPOBATh MOHATUAMM: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPa3IMYHBIE METOJbl PEIICHUS pPAlMOHAIBHBIX U JApPOOHO-
pallMOHAIIBHBIX YPaBHEHUM, IPUMEHATH METOJ HWHTEPBAJIOB JUIS PELICHHUS
HEPABEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSMU: MHOTOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJICH C LEIbIMU KO3 PUIIEHTaMU, KOPHU MHOTOUJICHA, IPUMEHSThH JICJICHHUE
MHOI'OYJIECHA Ha MHOI'OWIEH C OCTaTKoM, Teopemy besdy m teopemy Buera mis
peuieHus 3a1ay;

CBOOOZHO ONEpUpPOBaTh MOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHMI,
MaTpuLa, ONPENEIUTENh MaTpullbl 2 X 2 M €ro IEOMETPUYECKUHA CMBICI,
UCITIOJIb30BaTh CBOMCTBA ONpENEHAUTENs 2 X 2 JUIsl BBIYMCIEHUS €r0 3HAYCHUS,
IPUMEHSTh ONPEACIIUTENN U1 PELICHHUs CUCTEMbl JIMHEWHBIX YPAaBHEHWH,
MOJEJINPOBATh PEAIBHBIE CUTYallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPAaBHECHUH,
UCCJIENOBATh IIOCTPOEHHBIE MOJEIM C IIOMOINBID MAaTpUIl U ONPEIACIUTEIIEH,
VHTEPIIPETUPOBATH ITOJy4YEHHBIN pe3yJIbTarT;

UCIIONIb30BAaTh CBOWCTBA JICHCTBUH C KOPHSAMU JJs MPeoOpa3oBaHUS
BBIPAKEHNN;

BBINOJIHATH Pe0Opa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAILMX CTEIEHH C
palMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBONCTBA aorapudmoB TUISL npeodpazoBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEPUPOBATh NOHATHUAMU: HpPpALMOHAJIbHBIC, [MOKA3aTeIbHbIE U
jorapu(pMHUECKr€e YpaBHEHUS, HAXOAUTh UX PELIECHHUS C TIOMOIIbIO PaBHOCUIIBHBIX
NIEPEXO0B WJIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUECKUe (HOPMYIIbI sl TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZHO OINEPUPOBATH MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHATh HeoOXoauMble  (QOpPMyJbl  JUIs  PEHICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHMUIA;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXEHUS, YpPaBHEHHUS, HEPABEHCTBA IO YCJIOBHMIO 3aJlayM, MCCIEIOBAThH
IOCTPOCHHBIE MOJIETIH C MCIIOJIb30BaHUEM allnapaTa ajareopsl.

DyHKUMM U TPapuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHS, CIOCOOBI 3a1aHusl QYHKIINH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMSA (yHKUUN, Trpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe00pa3oBaHus rpauKoB QyHKIIHIA;

CBOOOJTHO OMEPUPOBATH MOHATUSAMHU: OOJIACTH OMpEIENEHUS] U MHOXKECTBO
3Ha4eHUd PYHKIMHU, HyIU QYHKIIUU, TIPOMEXYTKU 3HAKOTIOCTOSHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSAMU: UYETHBIE W HEYETHbIE (QYHKIUH,
nepuoanyeckue QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBbI U
MUHUMYMbI (DyHKUIMH, HaumOOJblllee M HaWMEHbIIee 3HaueHHue (YyHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUSAMU: CTETIEHHAs] (PYHKLUS C HaTypaJbHBIM U
LEJNbIM TOKa3zareiaeM, rpapuK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresneM, rpa@uk KOpHsS n-0il CTeNeHM Kak (PYHKIHMH OOpaTHOM CTENEeHU ¢
HATypaJIbHBIM IT0Ka3aTelleM;

ONepUpOBaTh TOHATUSAMH: JIMHEHHas, KBaJpaTHYHAs M JIpOOHO-TUHEHHas
(yHKIMY, BHITIOTHSTD 3JIEMEHTApHOE MCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(HKOB;

CBOOOJHO OIEpUPOBaTh MOHSATHUSMU: IOKa3aTelbHas M Jorapudmuueckas
(GyHKIMM, UX CBOMCTBA M TpadUKH, HCIOIb30BaTh MX TpaduKH AN pelIeHUs
YPaBHECHU;

CBOOOJTHO OMNEPUPOBATH MOHATUSMH: TPUTOHOMETPUYECKas OKPY>KHOCTH,
oTpeziesieHue TPUTOHOMETPUUECKUX (DYHKIIUN YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku  (GyHKIUN JUId  HCCIEAOBAaHUSA TMPOIECCOB U
3aBHCHMOCTEH MpU PeUICHUH 3a7a4 U3 IPYTuX Y4eOHBIX MPEAMETOB M PEaTbHOU
KHU3HH, BBIpaXXaTh (OpMyJIaMH 3aBUCUMOCTH MEKAY BEINYMHAMU;

Hauana MaTeMaTH4eCKOro aHAIu3Aa:

CBOOOZHO OMEpUpPOBaTh MOHATHIMH: apHUPMETHUECKas U TeOMETpHUYecKas
nporpeccusi, 06CKOHEUYHO yOBIBAIOIIAsl T€OMETPUYECKAsl MPOTPECCHs], TMHEHHBIN U
HKCTIIOHEHIMATIBHBIN POCT, (hOpMyJia CIOKHBIX IPOIIEHTOB, UMETh IIPEJCTABICHHUE O
KOHCTaHTE;

UCTOJIb30BaTh MPOTPECCUU NSl PEUICHUs peajbHBIX 3a/ad IMPHUKIATHOTO
Xapakrepa;



CBOOOJHO OMEPUPOBATH MOHATHIMHU: TOCIEI0BATENBHOCTD, CIIOCOOBI 3aJaHUS
NOCJIEOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHWYEHHBIE IOCIIEI0BATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOr0 aHalh3a KaKk aHajau3a
OE€CKOHEUHO MaJbIX;

CBOOOJTHO ONEPUPOBATH MOHATUSAMHU: HETIPEPBIBHBIE (YHKIIUU, TOUKH pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI rpaduka QPyHKINH;

CBOOOJHO OMEpUPOBATH MOHATHEM: (DYHKLHS, HEMpPEphIBHAS Ha OTPE3KeE,
NPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIMHN Il pEIICHUS 3a/1a4;

CBOOOJTHO OIEpUPOBaTh TMOHIATUSIMHU: TIepBas U BTOpask IPOU3BOIHbBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUU;

BBIYHCIIATh MTPOU3BOAHBIE CyMMBI, IPOU3BEAECHUS, YACTHOIO U KOMIIO3ULUU
NBYX (PYHKITUH, 3HATh TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUN;

UCIIOJIb30BaTh T€OMETPUUECKUN M (DU3UYECKUH CMBICI MPOU3BOJIHON ISt
penieHus 3aaay.

MHokecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBATh TMOHATHUSAMU: MHOXKECTBO, ONEpALUUd  HaJ
MHO>KECTBaMU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jyisi ONMCaHUs pealbHbIX
MPOLIECCOB U SIBJICHUM, TP PELICHUH 3a]1a4 U3 APYTUX y4eOHbIX MPEAMETOB;

CBOOOZHO OINEpPUPOBATh MOHATUSMU: OINpEACNICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO0 OOBEKTA, T0KA3ATENBCTBO, PABHOCHIIBHbBIE
ypaBHEHUS U HEPABEHCTBA.

K koniy obyuenuss B 11 kJjacce oOy4aroIIMICSd MOJYYUT CIEAYIOIIHE
IpEeIMETHbIE PE3YJbTAaThl MO OTACIbHBIM T€MaM pabouyel MmporpamMmbl y4eOHOTO
Kypca «Anredpa 1 Hayana MaTeMaTHUYECKOIO aHAIA3a»:

Yucsia v BBIYMCICHUS:

CBOOOJTHO ONIEPUPOBATH MOHITUSIMU: HATYPAIBHOE U 1IE€JI0€ YU CIIO, MHOKECTBA
HATYpPaJbHBIX U LIEJIbIX YHCEeJI, UCIO0Jb30BaTh MPU3HAKU JIETUMOCTH LIEJbIX YHUCEl,
HOJ/l m HOK HaTypanpHBIX 4MCeNl I PELICHHs 3ahad, IPUMEHSTh aJTOPUTM
EBxnnpa;

CBOOOZHO OIEpPUpPOBaTh TMOHATHEM OCTaTKa IO MOJIYJIIO, 3aMUCHIBATh
HATypaJibHbIE YKCIIA B PA3JIMYHbBIX MO3UIIMOHHBIX CHCTEMaX CUUCIICHMUS;

CBOOOJIHO OMEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHMCIO W MHOXECTBO
KOMIUIEKCHBIX YHUCEJ, MPEJCTaBIATh KOMIUIEKCHBIC YHCa B ajredpanyeckoil u
TPUTOHOMETPUUYECKOM (hopMe, BBITIOJIHATH apu(METHUECKHE ONepali ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJTHO ONEPHPOBATH TOHATHSIMU: HppaAlMOHANIBHBIC, MOKAa3aTeIbHBIE U
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MTEPEXOJIOB;

OCYIIECTBISAITh OTOOP KOpPHEH TMpU PpEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOJTHO OTEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
OPUMEHATh  HEOoOXoawmbie  (HOPMYJIBI  JJIT  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OTEPUPOBATH MOHATUAMH: CUCTEMAa U COBOKYITHOCTh YpaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbBI U CUCTEMBI-CIIEACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALUOHAIBHBIX, ITOKA3aTEIbHBIX U
JorapuMUYECKUX YPaBHECHUIN 1 HEPABCHCTB;

perarb pallOHAIIbHbIE, UppAaLMOHAJIbHBIE, MOKa3aTEJbHBIE,
jJorapuMUYecKre U  TPUTOHOMETPUYECKHME YpPaBHEHHMS U  HEPABEHCTBA,
coAepkKallue MOAYJIH U TapaMETPBbI;

MPUMEHSTH TpaduuecKre MEeTOIbI I PEIICHHs] YPaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMu;

MOJICIMPOBaTh peajbHble CUTyalldd Ha s3bIKE alreOpbl, COCTaBJIATh
BBIPDAKECHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBl IO YCIOBHIO 3aJauH,
WCCJIEIOBATh IOCTPOCHHBIE MOJENIM C WCIOJB30BAaHUEM ammapara aiareOpsl,
VHTEPIPETUPOBATH NTOJTYUYEHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTPOUTh TpaduKKM KOMIO3UIMU (PYHKUUNA C TOMOIIBIO 3JIEMEHTApHOTrO
MCCJIEIOBAHUS U CBOWCTB KOMIO3UIMU JABYX (DYHKIIMIA;

CTPOUTH TEOMETPUYECKHE 00pa3bl YPAaBHCHH M HEPABEHCTB HA KOOPIMHATHON
IJIOCKOCTH;

CBOOOJTHO  OMEepUpOBaTh MOHATUSAMU: TpadUKH  TPUTOHOMETPUUYECKHUX
byHKIUH;

OpUMEHATh (GYHKIUUA IS MOJEIMPOBAHUS W HWCCIEAOBAHUS pPeaTbHBIX
IIPOLIECCOB.

Havajsa MmaTeMaTH4eCKOr0 aHAJIU3A:

UCITOJIb30BaTh MPOU3BOIHYIO JIJIsl KCCIIEOBAaHUSL (PYHKIIMA HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HAXOJIUTh HAMOOJIbIICE U HAMMEHBIIIEE 3HAUCHHS (DYHKITUN HETPEPHIBHOW HA
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JISI HAXOXKACHUS HAWJIY4IlEr0 PELICHUs B
MPUKIIAJIHBIX, B TOM YHCJIE COLUAIBHO-O)KOHOMHUYECKUX, 3a7a4ax, AJIsl ONPEACICHUs
CKOPOCTH U YCKOPEHHMSI MPOIECCa, 3aJaHHOTO (GOpMYJIoi UK TpaduKom;



CBOOOZHO ONEpUpOBaTh TMOHATUSAMHU: TEpPBOOOpa3Has, ONpeAeTEHHBIN
UHTETpall, HaXOAWUTh NEePBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIUNA U BBIYUCIATH
uHTerpan no gopmysie Horotona-JleliOnua;

HaXOAMTH IJIOLIAAH IUIOCKUX GUTYp U OOBEMBI TE ¢ TOMOLIbIO UHTETpaa;

UMETh TPEJCTaBICHUE O MAaTEMATHUYECKOM MOJEIMPOBAHUM Ha IpUMEpPE
cocTaBiieHUs AU PepeHnanbHbIX YpaBHEHUM;

pemiath MNPUKJIaJHbIE 33aa4d, B TOM YHCIE COLUAIBHO-IKOHOMUYECKOTO U
(U3UYECKOT0 XapaKTepa, CPeACTBAMU MAaTEMAaTUYECKOTO aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonauyectBo 4yacos
Ne HaumeHoBaHue pa3iesioB U TeM JyeKTpoHHbIe (LM pOoBbIE)
n/n NPOrpamMMmsbl Bcero Konrpoatubie o0pa3oBaTe/bHbIE PecypChbl
padoThI
MHOK€eCTBO IEMCTBUTENBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHbIe ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI IMHENHBIX
YpaBHEHUI
) @Oyukuun u rpapuku. CreneHHas QyHKIHS ¢ 12 |
LIEJIBIM TIOKa3aTeNeM
3 Apudmerndeckuii KOpeHb N-0i CTETICHHU. 15 1
HppaumonaibHble ypaBHEHUS
4 [TokazarenbHast pyHkius. [TokasarenbHble 10 1
YpaBHEHUS
5 Jlorapudmuueckas QyHKIUS. 13 1
Jlorapudmuueckue ypaBHEHUS
6 Tpuronomerpudeckue BbIpAKEHUS U ” 1
YpaBHEHUS
ITocnenoBaTenbHOCTH U IIPOIPECCUH 10 1
HenpepsiBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNEe, CUCTEMATH3AIUS 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KoanuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM JyeKTpoHHBbIe (LM pOoBbIE)
n/n NporpamMmbl Bcero Koutpoaeusre o0pa3oBaTe/bHbIE pecypchl
padoThI
| I/Iccne):[OBaHI:Ie (GYHKIUH C TOMOIIBIO ” |
MIPOU3BOTHOM
2 [TepBooOpasHast u HHTETpa 12 1
3 I'paduku TPUrOHOMETPHUUECKUX (DYHKIIHA. 14 |
TpuronomeTpuyeckrue HepaBeHCTBA
4 HppanmonanbHple, TOKa3aTeIbHbBIE U 24 1
norapuMUYeCKre HEPaBEHCTBA
KommekcHeie uncna 10 1
HarypanbHsle u niensie yucna 10 1
Cucremsl parmoOHAIBHBIX, HPPAITMOHATBHBIX
7 MOKa3aTEIbHBIX U JIOTAPUPMUIECKUX 12 1
ypaBHEHUM
8 3ajauu ¢ mapameTpamu 16 1
9 HOBTOPGHI/IG, 0000111eHNEe, CUCTEMATH3 AU 16 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 136 10




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KouaunyecTBo 4acos DJIeKTPOHHbIE
Nen/m | Tema ypoxa KoHTpoJsbHBbIE unpponbie
Bcero oOpa3oBaTe/ibHbIE
padoThI pecypest
| MHOXeCTBO, orepaluy HajJ MHOKECTBAaMH 1 |
UX CBOMCTBA
2 Hwnarpammbl Diinepa-Benna 1
3 [IpuMeHeHne TeOpeTUKO-MHOKECTBEHHOTO |
amnmnapara JIJisl pelieHus 3a71a4u
Pammmonansubie yncna. OOBIKHOBEHHEIE U
4 JECATUYHBIC IPOOH, TPOIICHTHI, 1
OCeCKOHEUYHBIC TIEPUOANYECKUE APOOH
Pammmonansubie yncna. OOBIKHOBEHHEIE U
5 JECATUYHBIC IPOOH, TPOIICHTHI, 1
OCCKOHEYHBIC TTEPUOANIECKUE APOOH
6 [Ipumenenne qpoOeit u MPOIEHTOB IS 1
peuieHus: MPUKIAIHBIX 33124
7 [Ipumenenue qpoOei U IPOIIEHTOB TSt |
peuieHust MPUKIAIHBIX 33124
g JleicTBuTeNbHBIC YKcia. PaimonanbHbIC U 1
HUPpAIMOHAIILHBIE YHCIIa
9 Apudmernueckue onepanum ¢ 1
JIEHCTBUTEIILHBIMA YU CIIAMU
10 Moynb AeHCTBUTEIBRHOIO YHCIIA U €T0 |

CBOMCTBA




11

[TpuGnmuxEHHbBIE BEIYMCIICHUS, TPaBHUIIa
OKpYIJICHUS, IIPUKKUJIKA U OLICHKA
pe3ynbTaTa BEIYUCICHUN

12

OCHOBHBIE MCTOABI PCIICHHUSA LICJIbIX U
JIpOOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

13

OCHOBHBIE METOIBI PEIICHHS IIEIBIX U
JIpOOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

14

OcCHOBHBIE METO/IbI PEIIEHUS LENbIX U
JIpOOHO-PALMOHABHBIX YPaBHEHUHN U
HEPABEHCTB

15

MHorowwieHsl OT OJHON NEPEMEHHOM.
JleneHne MHOTOYJICHA HA MHOTOWICH C
octaTtkoM. Teopema besy

16

MHOro4JIeHbI C HETBIMH KO3 UITECHTAMH.
Teopema Buera

17

Pemenue cucrem TMHEHHBIX YpaBHEHHI

18

Pewienue cucreM JIMHENHBIX YPaBHEHUU

19

Marpuua cucTeMsl JIMHEWHBIX YPaBHEHU.
Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKUM CMBICI U CBOMCTBA;
BBIYKCIICHUE €TI0 3HAYCHUS

20

Onpenenurtenb MaTPUILBI 2X2, €T0
T€OMETPUYECKUM CMBICI U CBOMCTBA;
BBIUKCJICHHEC €r0 3HAUCHHS

21

[TpumeHeHue onpeaenuTeNs Ui pelieHus
CHCTEMBI JINHEHHBIX YPaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBI JINHEHHBIX YPaBHEHUI

23

Pewrenne npukiiagHbIX 3a/1a4 ¢ IOMOLIBIO
CHUCTEMBI JINHEWHBIX YPaBHEHUIN

24

KonTtponbHast pabota: "PanronansHbie
ypaBHEHHUA U HepaBeHCTBA. CrcTeMbl
JIMHENHBIX ypaBHEHUN"

25

OyHKIHUS, CTIOCOObI 3aaHus (PYHKITUH.
B3aumno obpartnbie pyHkmnn. Kommosumus
byHKIMA

26

I'paduk pyHkumu. DemMeHTapHbIe
npeoOpa3oBaHus rpapukoB GyHKIMN

27

OOnacTp onpeneneHns 1 MHOKECTBO
3HayeHudd pynkuuu. Hymn ¢pynkuumn.
[IpomexxyTKH 3HAK MTOCTOSTHCTBA

28

Yérable 1 HEYETHBIC (PYHKITUH.
[Tepuonnueckue Gpynknuu. [TpomexxyTku
MOHOTOHHOCTH (YHKIIMH

29

MaxkcuMyMbl U MUHUMYMBI (DYHKITUH.
HanOonp1iee 1 HauMeHblIee 3HaUEHNE
(YHKLIMU Ha IPOMEXYTKE

30

JluneliHasi, KBagpaTU4Has U JPOOHO-
AUHeNHas pyHKIUH

31

DeMeHTapHOe HCCIIEA0BaHNE H TOCTPOCHHE
rpaduKoB 3TUX QYHKIIMN

32

DJeMeHTapHOE UCCIIEIOBAHKE U TIOCTPOCHUE
rpaduKOB ATUX HYHKIIHHA




CrereHs ¢ OCJIBIM ITOKAa3aTCIICM. bunom

33 HproTona

34 Crenens ¢ 1enbIM okaszarenaeM. buaom
Herorona

35 CrenenHast GyHKIUS C HATypaIbHBIM U
1eJIbIM Moka3areseM. E€ cBoiicTBa u rpaduk

36 KonTtponbnas padora: "CrenenHas
dbynkuus. E€ cBolictBa u rpaduk"

37 Apudmernueckuii KOpeHb HaTypabHON
CTEIIEHU U €ro CBOMCTBA

18 Apudmerndeckuii KOpeHb HATypaTbLHOMN
CTENEHU U €ro CBOMCTBA

39 [IpeobpazoBaHusl YUCIOBBIX BBIPAKCHHIA,
COJIepIKalINX CTENEHU U KOPHU

40 [IpeobpazoBaHusl YUCIOBBIX BBIPAKECHHIA,
COJIepIKalINX CTENEHU U KOPHU

A1 [IpeoOpa3zoBaHms YUCIOBBIX BRIPAKCHHH,
COJIepXKAIINX CTEIIEHU U KOPHU
Wppannonanbuble ypaBHeHHs. OCHOBHBIE

42 METO/BI PELICHUS UPPALUMOHAIBHBIX
ypaBHEHU U
Wppannonanbueie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl PEILIEHNUS UPPALMOHATIBHBIX
YpaBHEHUU
Hppanuonanbabie ypaBHeHU. OCHOBHBIE

44 METO/IbI PEIICHUS UPPATUOHATBHBIX

YpaBHEHUU




PaBHOCHIIBHBIE ITEPEXO/IbI B PELICHUU

# UPPALMOHATIBHBIX YpaBHEHUI

46 PaBHOCHIIBHBIE TTEPEXO/IbI B pELICHUN
MPPALMOHATIBHBIX YPaBHEHUN

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU
UPPALMOHATIBHBIX YpaBHEHUI

43 PaBHOCHIIBHBIE TTEPEXO/IBI B pELICHUN
UPPALMOHATIBHBIX YpaBHEHUI
CgoiicTBa u rpaduk KOpHs n-0if cTeneHn

49 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM MTOKa3aTelieM
CgoiicTBa 1 TpaduK KOPHS N-0il CTETICHU

50 Kak (PyHKIIMH OOpaTHOW CTENEHH C
HaTypaJIbHBIM MTOKa3aTelieM
Kontponbnas pabora: "CpoiicTBa u rpadux

51 KOpHsI n-0¥ creneHu. MppalmonaibHbie
ypaBHEeHUS"

57 CreneHsb ¢ palliOHAIBHBIM [10KA3aTEIEM U
e€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM [10KA3aTEIEM U
e€ CBOICTBA

54 CreneHb ¢ pallMOHAIBLHBIM [TOKa3aTeIeM U
e€ CBOIICTBa

55 [Noxa3zatenbHast QpyHKIUSA, €€ CBOMCTBA U
rpaduk

56 Hcnonp3oBanue rpaduka GyHKIUN 15

peueHus: ypaBHEHU N




Hcnonp3oBanue rpaduxa GyHKINM 115

57 . 1
pelIeHns ypaBHEHUH
[loka3arenbHble ypaBHEeHUsA. OCHOBHbIE

58 METO/BI PEILIECHUS [IOKA3aTEIbHbBIX 1
YpaBHEHU U
ITokazarenbHble ypaBHEeHUs. OCHOBHbBIE

59 METO/IbI PEIICHUS MOKa3aTEIbHbBIX 1
YpaBHEHU U
ITokazarenbHble ypaBHEeHUs. OCHOBHbBIE

60 METO/IbI PEIICHUS MOKa3aTEIbHbBIX 1
ypaBHEHUU

61 KonTtponpHas padora: "I[lokazarenbHas 1
¢dbynkums. [lokazarenpHbie ypaBHEHHS "

62 Jlorapugm umncna. CoiicTBa jJorapudpma 1

63 Jlorapudm uucna. CoiicTsa jgorapudma 1

64 Jlorapugm umncna. CoiicTBa jJorapudpma 1

65 JlecsaTHuHbIC U HaTYypaJIbHBIC JTOTAPUPMBI 1

€CATUYHBIE U HATypaJibHbIEC TOTapu(MBbl

66 y 1

67 [IpeoOpazoBanue BBIpaXEHUH, CONECPKAIIIX 1
sorapuMbl

68 [IpeoOpazoBanue BEIpaKEHHIA, COAEPIKALIIX |
sorapuMbl

69 [IpeoOpazoBanue BBIpaKEHHIA, COAEPIKALIIX |
Jorapupmbl
Jlorapudmudyeckas ¢dbyHKIUA, €€ CBOICTBA U

70 ’ 1
rpaduk

71 Jlorapugmuueckas pyHKIus, €€ CBOWCTBA U |

rpaduk




Hcnonp3oBanue rpaduxa GyHKINM 115

72 .
peuieHust ypaBHEHU N

7 Hcnonp3oBanue rpaduka GyHKINM 115
peuieHus: ypaBHEHU N
Jlorapudmudeckue ypaBHeHusi. OCHOBHBIC

74 METO/IbI PEIICHHS JIOTApUPMUUECKUX
ypaBHEHUU
Jlorapudmudeckue ypaBHeHusi. OCHOBHBIC

75 METO/IbI PEIICHHS JIOTApUPMUUECKUX
ypaBHEHUU
Jlorapudmuueckue ypaBHeHus1. OCHOBHBIE

y

76 METO/BI peIIeHUs JTorapu(HPMUIECKUX
ypaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUN
JOrapu(pMHUECKUX ypaBHEHUN

73 PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUN
JorapupMUUECKUX ypaBHEHUI

79 Kontponshas padora: "Jlorapudpmuueckas
¢yukuus. Jlorapudpmuueckue ypapaenus"

20 CuHyC, KOCUHYC, TAHI'€HC U KOTaHT€HC
YHMCIJIOBOTO apryMeHTa

21 CuHycC, KOCHHYC, TAHT€HC U KOTaHI€HC
YHUCJIOBOT'O apryMEHTa

%) ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHMCIIOBOT'O apryMeHTa

23 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC

YHCIIOBOI'O ApTyMEHTA




Tpuronomerpuueckas OKpyKHOCTb,

84 OnpeAeieHue TPUTOHOMETPUYECKUX 1
(GyHKIUI YMCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 OIIpelIEJICHUE TPUTOHOMETPUYECKUX 1
(YHKIHI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPHUUECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPHUUECKHUE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPHUUECKHUE (POPMYITBI 1

90 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX 1
BBIPAKECHUI

o1 [TpeobpazoBaHre TPUTOHOMETPUUECKUX |
BBIPAXKEHUIN

0 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX 1
BBIPAXKEHUMN

93 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX 1
BBIPAKECHUI

94 Pemenne TpuroHOMETpUYECKUX YpaBHEHUM 1

95 Pewienne TpUroHOMETpUYECKUX YPAaBHEHUU 1

96 Pemenne TpuroHOMETpUYECKUX YpaBHEHUM 1

97 Pewienne TpUroHOMETPUYECKUX YPAaBHEHUM 1

98 Pemenne TpuroHOMETpUYECKUX YpaBHEHUM 1

99 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1

100 Pemenne TpuroHOMETpUYECKUX YpaBHEHUM 1




KonTtponsHas pabora:

101 "TpUroHOMETPUYECKUE BBIPAKEHUS U
TPUTOHOMETPUUYECKUE YpaBHEHUS "
[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS

102 MocJea0BaTeabHOCTEN. MeTon
MaTeMaTUYECKON MHIYKIIUU
MOHOTOHHBIE Y OTPAaHUYEHHBIE

103 nocJyenoBaTeabHOCTH. MicTopus ananuza
OCCKOHEUHO MaJIbIX

104 Apudmerrdeckast mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoneuHo yObIBaroIias reoMeTpruieckas
nporpeccust

107 Cymma 6eCKOHEYHO yOBbIBArOMICH
reOMEeTPUUECKOI mporpeccuu

108 JIMHENHBIN U YKCIOHEHUMAIIbHBIA POCT.
Uucno e. Dopmyiia CI0KHBIX MPOLEHTOB

109 JIMHEHBIN U YKCIOHEHIIMATIbHBINA POCT.
Yucno e. DopMya CI0KHBIX MPOILEHTOB

110 Hcnonbs3oBanue nporpeccuu Jjisi peleHus
peaNIbHBIX 3a/1a4 MPUKIIAJHOTO XapakTepa

11 KonTtponsnas pabora:
"IlocenoBarenbHOCTH U porpeccuu”

112 HenpepsiBHbIe (DyHKITMN U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpauKOB
byHKIHI

114 CgoiicTBa (yHKIMI HEMPEPHIBHBIX Ha

OTpe3Ke




CoiicTBa (h)yHKIMI HEMPEPHIBHBIX HA

115
OTpE3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

117 Meroa MHTEPBAJIOB U1 pEIIECHUS
HEPaBEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPaBEHCTB

119 IIpuMeHeHre CBOMCTB HEIPEPBIBHBIX
GYHKIUH 1715 pereHust 3a1a4

120 [IprMmeHeHre CBOMCTB HEMPEPHIBHBIX
byHKIUH 1715 pereHus 3a1a4y

121 [lepBas u BTOpas npon3BoAHbIC HYHKIUN

122 Onpenenenre, reOMETPUYECKUAN CMBICIT
MIPOU3BOAHOMN

123 Onpenenenne, GU3NIECKUN CMBICTT
MIPOU3BOAHOMN

124 YpaBHeHUE KacaTelbHOW K TpaduKy
byHKIIUN

125 YpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIAHA

126 [Tpon3BogHBIC S7IEMEHTAPHBIX (DYHKITHI

127 [Ipou3BoaHbIE IIEMEHTAPHBIX (YHKIIMNA

128 [Ipon3BoHasE CyMMBI, IPOU3BEICHHS,
YaCTHOTO ¥ KOMMO3UIIMU (DYHKUINN

129 [IpousBonHas cyMMbl, IPOU3BEACHMUS,

YaCTHOTO ¥ KOMITO3UIIMU (QYHKIHUN




[IponsBoHast CyMMBI, IPOU3BENCHMS,

130 y 1
YaCTHOTO ¥ KOMITO3UIIMK (PYHKITUH
131 KonTtponsHas padora: "[IponsBoanas” 1 1
132 [ToBTOpEHHE, 0000IIEHNE, CUCTEMATH3AIIHS |
3HaHui: "YpaBHeHus"
133 [ToBTOpeHue, 06001IeH e, CHCTEMaTH3aIUs 1
3HaHui: "OyHkun"
134 HroroBasi koHTpoIbHAs paboTa 1 1
135 Hrorosast kKoHTpoJbHASA paboTa 1 1
136 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATH3AINA 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 136 10




11 KJIACC

Ne i/

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[Ipumenenne npou3BOTHOM K
UCCIIEIOBaHHIO (GYHKIMII HA MOHOTOHHOCTh
U SKCTPEMYMBI

[Ipumenenne npou3BOTHOM K
UCCIIEeIOBaHNIO (YHKIMII HA MOHOTOHHOCTh
U IKCTPEMYMBI

IIpuMeHeHne IPOU3BOIHOM K
UCCIIeI0BAaHHIO (PYHKIUI HA MOHOTOHHOCTD
U DKCTPEMYMBI

IIpuMeHeHne IPOU3BOIHOM K
UCCIIeI0BAaHHIO (PYHKIUI HA MOHOTOHHOCTD
U DKCTPEMYMBI

[Ipumenenne npou3BOTHOM K
UCCIIeIOBaHMIO (YHKINI HA MOHOTOHHOCTh
U SKCTPEMYMBI

[Ipumenenne npou3BOTHOM K
UCCIIeIOBaHNIO (YHKIMII HA MOHOTOHHOCTh
U IKCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS HENPEPHIBHOM
(GbyHKIMHM Ha OTpE3Ke




Haxoxnenne HanOOJIBIIIETO U
HAaUMEHBIIIETO 3HAYCHUS HENPEPBIBHOM
(GbyHKIMHM Ha OTpE3Ke

Haxoxnenne HanOOJIBIIIETO U
HAaUMEHBIIIETO 3HAYCHUS HEMPEPBIBHON
(byHKIMU Ha OTpE3Ke

10

Haxoxnenue HauOOJIBIIETO U
HaVMEHBIIIETO 3HAYEHUs HENIPEPBIBHOU
(GbyHKIMU Ha OTpE3Ke

11

Haxoxnenue HauOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS HENPEPBIBHON
(GbyHKIMHM Ha OTpE3Ke

12

Haxoxnenue HauOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS HENPEPHIBHOM
(GbyHKIMHM Ha OTpE3Ke

13

[Ipumenenre npou3BOIHOM IS
HAXOXIEHUS HAUJTY4IlIEerO PEIICHUS B
MPUKIAAHBIX 3a7a4ax

14

[Ipumenenre npou3BOIHOM IS
HAXOXIEHUS HAUJTY4IlIEerO PELICHUS B
MPUKIAIHBIX 3a7a4ax

15

[Ipumenenne npou3BOTHOM IS
OIpEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOTO (OPMYIION HITH
rpaduKom

16

[Ipumenenne npou3BOTHOM IS
ompeIelIeHUsI CKOPOCTH U YCKOPEHUS




npoiiecca, 3alaHHOTO (OPMYIION HITH

rpadgukom

17 Komnozunust pyHkuunit

18 Kommnosumus ¢pyskimit

19 Komnozunust pyHkuunit

20 ['eomerpuueckue 0Opa3sl ypaBHEHU HA
KOOPJMHATHOM MJIOCKOCTH

)1 I'eomerprueckue oOpa3bl ypaBHEHH Ha
KOOPAMHATHOW IIOCKOCTH

” Kontponbnas padota: "UccnenoBanue
(YyHKUIMH C TOMOIIBIO TPOU3BOAHOMN"

” [TepBooOpasHasi, OCHOBHOE CBOMCTBO
epBOOOpa3HBIX

24 ITepBoOOpazHbIe AIeMEHTAPHBIX (DYHKITHIA.
[TpaBuia HaX0XXIEHHUS IEPBOOOPAZHBIX

)5 [TepBooOpasHbIe AIeMEHTAPHBIX QYHKIIUN.
[TpaBuia HaX0XXICHHUS IEPBOOOPAZHBIX

2% HuTterpan. ['eomeTpudyeckuii CMbICIT
UHTerpaia

7 Brruncnenue onpenenéHHoro MHTerpaia 1o
¢dopmyne Hertorona-Jleitbnuma

)3 Boruncnenue onpeneiaéHHOro HHTErpaa mo
¢dopmyne Herorona-Jleitbnuma

29 [IpumeHneHne nHTerpana 1Jis HaX0XACHUS
IO N TIIIOCKUX PUTYp

30 IIpumeHeHne nHTerpana 1 HaX0XACHUS

00BbEMOB reOMETPUYECKHX Tell




[Tpumeps! pemeHnit qudepeHaIbHbIX

31 .
ypaBHEHHI

1 [Tpumeps! pemeHunit qudepeHaIbHbIX
YpaBHEHUU
MatemaTtuueckoe MOJEIUPOBAHHE

33 peaIbHBIX MPOIECCOB C MOMOIIBIO
mudepeHInaTbHBIX YpaBHEHUH

34 Kontponbras pabdota: "[lepBooOpasznas u
uHTerpan”

35 Tpuronomerpuueckue QyHKIUHN, UX
CBOMCTBA U TpapuKu

36 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U TpaduKku

37 Tpuronomerpuueckue QyHKIIUHN, UX
CBOICTBa U TpaduKu

18 Tpuronomerpuueckue QyHKIUH, UX
CBOMCTBA U TpapuKu

19 Tpuronomerpuueckue GyHKIUHN, UX
CBOICTBa U TpaduKku
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

40 YPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUUECKHUX

41 YPaBHEHUH € ITOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

42 YPaBHEHUH C ITOMOILBIO

TPUTOHOMETPUUECKON OKPY>KHOCTH




OT60p KOpHEH TPUTOHOMETPHUIECKHUX

43 YPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

44 Perienue TpUroHOMETpUUECKUX
HEPABEHCTB

45 Pemenne TpuroHoMeTpuuecKux
HEPaBEHCTB

46 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

47 Perienue TpUroHOMETPHUUECKUX
HEPABEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUICCKUX (YHKITUM.
Tpuronomerpuueckrue HepaBeHcTBA"

49 OcHOBHBIE METObI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/BI PELLIEHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

57 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/BI PELLIEHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OcHOBHBIE METOBI PELICHUS
Jorapu(MUUECKUX HEPaBEHCTB

55 OcHOBHBIE METObI PELICHUS

Jorapu(MUUECKUX HEPaBEHCTB




OcHoBHBIC MCTObI pCHICHUSA

36 Jorapu()MUYECKIX HEPABEHCTB
57 OCHOBHBIE METO/IbI PEILICHUS
UppaloOHATLHBIX HEPABEHCTB
53 OCHOBHBIE METO/IBI PEIICHHS
UPpaLMOHATFHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
MpPpaLOHAFHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEeILICHUS
UppaloOHATLHBIX HEPABEHCTB
61 I'padraeckne MeToABI penieHns
UPpalMOHAIBHBIX YPaBHEHUN
2 I'paduueckue MeTO bl peLICHUs
UppalMOHABHBIX YPaBHEHHH
63 I'paduueckue MeTOIbI peLICHUs
MOKa3aTeIbHBIX YPaBHEHUN
64 I'padraeckne MeToABI penieHns
MIOKa3aTeNbHBIX HEPABEHCTB
65 I'paduueckue MeTOIbI peLICHUs
Jorapu(pMHUUECKUX ypaBHEHUN
66 I'padraeckne MeToABI penieHns
Jorapu(pMHUUECKUX HEPABEHCTB
&7 I'padraeckne MeToAbI penieHns
Jorapu()MUYECKIX HEPABEHCTB
I'padmueckue MeToAbl pemieHus
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX

ypaBHEHUI




69

I'padmyeckue MeToAbl pemieHus
MOKa3aTeIbHBIX U JIOTapU(HMUIESCKAX
YpaBHEHUI

70

I'padmueckue MeToAbI perieHus
MOKAa3aTeIbHBIX U JTOTapU(PMUIESCKUX
HEPABCHCTB

71

I'padmyeckue MeToabl pereHus
MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
HEPaBEHCTB

72

Kontponbnas padota: "UpparnmonaibHbie,
MOKa3aTeabHbIE U JIOTapUPMUUECKHEe
HepaBeHCTBA"

73

KommiekcHbie uncia. Anredpandeckas u
TPUTOHOMETpHUEcKasi (OpMBbI 3arucu
KOMIUIEKCHOTO YHClia

74

KomrmnekcHbie uncna. AnreOpanyueckas u
TpUTOHOMETpHUYEcKast pOpPMBI 3arucu
KOMIUIEKCHOTO YHClia

75

Apudmerndeckre onepaum ¢
KOMILIEKCHBIMU YHCIIaMHU

76

Apudmernueckue orneparuu ¢
KOMIUIEKCHBIMHU YHCIIaAMHU

77

N300paxkeHre KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM MJIOCKOCTH

78

N300paxkeHre KOMITJIEKCHBIX YHCET Ha
KOOPAMHATHOW INIOCKOCTH

79

®opmyna Myaspa. KopHu n-oii ctenenu u3
KOMIUIEKCHOTO YHClia




®opmyna Myaspa. Kopau n-oii ctenenu us3

80 KOMIUIEKCHOTO YHClia
IIpuMeHeHNEe KOMIUIEKCHBIX YMCEI IS

81 pemeHus GU3MIECKUX U TEOMETPUIECKUX
3a1a4

%) Kontponbnas padota: "KomrmiekcHbie
yucna"

83 HarypanbHblie u 1ienble yncina

84 HarypanbHsle u niensie yucna

85 [IprMmeHeHne MpU3HAKOB AETUMOCTH IEJIBIX
qucen

26 IIpumeHeHNne MPU3HAKOB AETUMOCTH LENIBIX
qucen

27 [IpyMmeHeHne MpU3HAKOB AETUMOCTH IEJIBIX
gucen: HOJl u HOK

28 [IprMmeHeHne MpU3HAKOB AETUMOCTH IEJIBIX
yucen: HOJl u HOK

29 IIpumeHeHNne MPU3HAKOB AETUMOCTH LENIBIX
YKCeJl: OCTaTKU 110 MOAYJIIO

90 [IprmeHeHne MpU3HAKOB AETUMOCTH IENIBIX
YHCeNl: OCTaTKU M0 MOAYJIIO
[IprMeHeHne MpU3HAKOB AETUMOCTH IEJIBIX

91 yucen: anroput™ EBKinaa i pemeHus
3a/1a4 B LIEJIBIX YKCIax

9 KonrtponsHas padora: "Teopus nemnbix

yucen"




93

Cucrema 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEAACTBUSA

94

Cucrema 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCUIIBHBIE CCTEMBI U CUCTEMBI-
CIIEICTBUS

95

OCHOBHBIE METOBI PEIIECHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPABHEHUN

96

OCHOBHBIE METObI PELIECHUSI CUCTEM U
COBOKYITHOCTEW MPpallMOHATLHBIX
ypaBHEHUI

97

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH MOKA3aTEIbHBIX YPABHEHHI

98

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH IOKAa3aTEIbHbIX YPABHEHUN

99

OCHOBHBIE METObI PELICHUSI CUCTEM U
COBOKYITHOCTEH Jorapu(pMUIecKux
YpaBHEHUI

100

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH Jorapu(pMuuecKux
YpaBHEHUI

101

[IpuMeHeHne cUCTEM K PELIEHUIO
MaTeMaTUYeCKUX 3a/a4 U 3aJ1a4y 13
pa3IUYHBIX 00JIacTel HAyKHU U PeaTbHOU
KU3HU, HHTEPIPETaLUs OTyUYEeHHBIX
pe3yJIbTaToOB

102

HpI/IMeHeHI/Ie CHUCTCM K PCUICHUIO
MATCMAaTHYCCKUX 3aJa4 M 3aJa4 U3




pa3nuYHBIX 001aCTE HAYKH U PeaTbHOM
JKU3HU, MTHTEPIIPETALUs I0Jy4YEHHBIX
pE3yJIbTaTOB

IIpumeHeHNEe HEPABEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3aja4 U 3a7a4 u3

103 pa3nuYHBIX 001aCTE HAYKH U PeaTbHOM
KHU3HU, UHTEPIPETALHUS OTYYEHHBIX
pe3yJIbTaToOB
KonrtponsHas pabdora: "Cucremsbl

104 panMoHaNbHBIX, UPPALIMOHATIBHBIX
MOKa3aTeIbHBIX U JIOTapUu(HMUIECKUX
ypaBHEHUN"

105 PaunoHaneHbIE ypaBHEHUS C IapaMeTpaMu

106 ParnmonansHble HEpaBeHCTBA C
napameTpamu

107 PannonanbHble cucTeMBI ¢ TapaMeTpaMu

108 HppaunoHaibHble ypaBHEHUS, HEPABEHCTBA
C mapaMmeTpamMu

109 HppatmoHaibHbIe CHCTEMBI ¢ TapaMeTpaMu

110 [Toka3zaTenbHbIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TTApAMETPAMU

112 Jlorapudmuueckue ypaBHeHUS,
HEpaBEHCTBa C apaMeTpamMu

113 Jlorapudmudeckue CuCTEMBI ¢
napameTpamu

114 Tpuronomerpruyeckue ypaBHEHHUs €

napameTpamu




115

TpuroHomerprudeckre HepaBEHCTBA C
napameTpamu

116

TpuroHomeTpu4ecKkue CUCTEMBI €
rapameTpamu

117

[TocTpoenue u uccnenoBaHue
MaTeMaTHYeCKUX MOJIENIel peabHbIX
CUTYalllil C MOMOIIbIO YPaBHEHUH C
napameTpamu

118

[TocTpoenue u uccnenoBaHue
MaTeMaTHYeCKUX MOJIENIel peabHbIX
CUTYalllil C MOMOIIBIO CUCTEM YPABHEHUM C
napameTpamu

119

[TocTpoenue u uccnenoBaHue
MaTeMaTHYeCKUX MOJIENIel peabHbIX
CUTYyalllil C MOMOIIBIO CUCTEM YPABHEHUM C
napameTpamu

120

KonrtponbHas pabdora: "3anaun ¢
napamerpamu’

121

[ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIUS
3HaHui: "YpaBHeHusa"

122

[ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3 AL
3HaHuii: "YpaBHeHus"

123

[ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIUS
3HaHuil: "YpaBHeHus. CUCTEMBI
ypaBHEHUN"

124

[ToBTOpenue, 0000IIEHNE, CUCTEMAaTH3AIUS
3HaHui: "HepaBencrtsa"




[ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIUS

125 3HaHuii: "HepaBencrna" !
126 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "HepaBencrna"
127 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3 AL |
3HaHuii: "[IpousBoaHas u e€ npumenenue"
128 [ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3AIUS 1
3HaHuii: "[IpousBoaHas u e€ npumenenue"
129 [ToBTOpeHue, 06001eHNE, CUCTEMATH3AIUS 1
3HaHui: "lIponsBoanas u €€ npuMeHeHue"
130 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3 AL |
3HaHuii: "MHTerpan u ero npuMeneHue"
131 [ToBTOpenue, 06001eHNE, CUCTEMATH3AIUS 1
3HaHui: "OyHkun"
132 [ToBTOpeHue, 06001eHNEe, CUCTEMAaTH3AIUS 1
3HaHui: "OyHkun"
133 [ToBTOpEHME, 0000IIIEHNE, CHCTEMATH3 AL |
3HaHuil: "OyHkuun"
134 HToroBasi KOHTpOJIbHAs paboTa 1 1
135 HroroBast koHTpOIBHAS paboTa 1 1
136 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3 AN 1
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 136 10




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

* Maremarunka: anreOpa v Hadajga MaTeMaTHIECKOTO aHAIHA3a.
Anrebpa u Hadasma MaTeMaTUYecKoro aHanm3a (B 2 gactsx), 11 kmacce/ Yacth
1: Mopakosuu A.I'., Cemenos I1.B.; Hacts 2: Mopakosuu A.I'. u npyrue; noa

penaknueir Mopakosuda A.I'., OGIIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«MOILI MHEMO3HMHA»

METOJAUYECKUE MATEPHAJIbBI U1 YYUTEJIA

1. Pocnosa JI. O., Anekceesa E. E., byuko E. B., Kapamosa 1. 1. Matemartuka
(yriyonennsiii ypoBenb). Peanuzanus tpedoBannit ®I'OC ocHOBHOTO 00111€TO
oOpa3oBaHus: MeTOaUYECKOE mocooue st yuutens / mox peA. JI. O. PocnoBoti.
—M.: ®I'BHY «MucTuTyT cTparerun pa3zsutusi oopazoanus PAOy», 2022. —c.
135: nn.

2.https://content.edsoo.ru/lab/

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1.®enepanbubiii mpoekT «Ludposas oOpasoBarensHas cpena»

MuHnpocBeneHus

https://content.edsoo.ru/lab/

Poccuu. — [Dnektponnsiii pecypc]. — URL:

2.https://edu.gov.ru/nationalproject/projects/cos/
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