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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AinreOpa W Havala MaTeMaTHYECKOTO aHAM3a» SIBISETCS OJHUM U3
HauOoJiee 3HAUYUMBIX B IIPOrpaMMe CpPEJHEro oouiero oOpa3oBaHUs, IMOCKOJbKY, C OIHOMN
CTOPOHBI, OH O0ecle4YuBaeT MHCTPYMEHTAIbHYIO 0a3y Ui HM3y4eHHMsl BCEX €CTECTBEHHO-
HAYYHBIX KypCOB, a C APYrod CTOPOHBI, (POPMUPYET JIOTUYECKOE W aOCTPAKTHOE MBILIUICHHE
o0yJaromuxcsi Ha YypOBHE, HEOOXOIUMOM Uil OCBOCHHMsS HH(OPMATHKH, OOLIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH M JPYI'MX JAUCIUIUIMH. B pamkax pgaHHoro ydeGHOro Kypca
oOyyaroliuecsi OBJIAJIEBAIOT  YHMBEPCAJIbHBIM  SA3BIKOM COBPEMEHHOW HayKH, KOTopas
dbopMyIUpyeT CBOM JOCTHKEHUS B MaTeMaTH4Ieckoit popme.

Y4eOHbIil Kypc anredOpsl M Hayall MAaTeMaTHUECKOTO aHAJIM3a 3aKJIaJbIBA€T OCHOBY JJIS
YCIIEIIHOTO OBJaJEHUs 3aKOHaMHU (U3MKM, XUMHHU, OWOJIOTHUM, TOHMMAHUS OCHOBHBIX
TEHJEHIMH pa3BUTUS HKOHOMMKHM M OOILECTBEHHOM >KWU3HHU, IO3BOJISIET OPUEHTHUPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH UX MJIS
JAIBHEWINETO0 O00pa3oBaHWs W B IIOBCEJIHECBHOH JKM3HM. B TO ke Bpemsl OBJIaJeHUE
aOCTPaKTHBIMU U JIOTUYECKU CTPOTUMH KOHCTPYKLUSAMM airedpbl 1 MaTeMaTHUYeCKOro aHajlu3a
pa3sBUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTMHHOCTb, JIOKa3bIBAaTh
YTBEPXKICHHS C TIOMOIIBI0 UHAYKIIMH U PACCYXAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHNE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBILIICHHE.

B xone m3yuenuss yueOHOro kypca «Anrebpa M Hayala MaTeMaTUYECKOI'O aHAINU3a»
oOydaroluecss MOJy4YaloT HOBBIM ONBIT PELICHUS NPUKIATHBIX 337ad, CaMOCTOSITEIBLHOTO
MOCTPOCHUS MaTeMaTHYEeCKUX MOJIeJed pealbHbIX CUTyalUH, UHTEpPIpETalud MOJy4YEHHBIX
pELIEHUH, 3HAKOMSTCS C MPUMEpPaMU MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOJE, HAyKE U
HCKYCCTBE, C BBIIAIOIMMUCS MAaTEMATUYECKUMU OTKPBITHSIMU U UX aBTOPAMH.

VY4eOHbIil Kypc o0sajaeT 3HAYMTEIbHBIM BOCHUTATEIBHBIM IOTEHIIMAJIOM, KOTOPBIH
peanusyercss Kak uyepe3 ydeOHbIM MarepHuall, CIOCOOCTBYIOUMN (OPMUPOBAHHUIO HAYYHOI'O
MHUpPOBO33pEHHUs, TaKk MW uepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromeit
IPOJODKUTEIPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YECHHBIN pe3yibTar.

B ocHoBe meronuku oOydeHus anreOpe M HayajdaM MaTeMaTHMYECKOTO aHaliu3a JIEKUT
JeSITeIbHOCTHBIN PUHIUI O0yUEHUSI.

B crpykType yueOHOro Kypca «Anredpa v Hayajga MaTeMaTUYeCKOr0 aHAJIN3a» BBIICICHBI
CIIEYIOIIME COAEPKATENbHO-METOAUYECKHE JUHUM: «Uucina U BblUUCICHUS», «DYHKIMM U
rpaduxu», «YpaBHEeHUs U HepaBeHCTBay», «Havana MmaTemaTnueckoro aHnanusa», «MHokecTBa 1
Joruka». Bce OCHOBHBIE coOnEp)KaTEIbHO-METOAWYECKUE JIMHUM H3Y4aroTCsl Ha MPOTSHKEHUU
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oOpa3oBaHMs, €CTECTBEHHO IOMOIHSISA IPYT
Jpyra W TOCTENEHHO HAaChIIasAChb HOBBIMU TeMaMH M paszjienaMu. JlaHHBIM y4eOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJIBKY OOBEAMHSIET B ce0e CcoJepiKaHue HEeCKOJIbKUX
MaTeMaTUYeCKUX AMCLUUIUIMH, TaKUX Kak anre0pa, TPUrOHOMETpPHs, MaTeMaTHUYEeCKUH aHalus3,
TEOpHsl MHOXKECTB, MaremMaTrhyeckas joruka u apyrue. Ilo mepe Toro kak oOydarommecs
OBJI/IBalOT BcE Oojiee MIMPOKUM MaTeMaTHMYECKUM almaparoM, y HHUX IOCIeI0BaTeIbHO
(GopMHpyeTCsl U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTEMaTHUYECKYI0 MOJENb pealbHON
CUTyalluH, NMPUMEHATh 3HAHMs, MOJTY4YEHHbIC NPU HM3YYEHUU Y4eOHOro Kypca, AJs pelleHUs
CaMOCTOSITENIbHO CPOPMYJTMPOBAHHONH MaTeMaTHYECKOH 3agaud, a 3aTeM HHTEPIpPETHpPOBATH
CBOM OTBET.



ConepxaTenpHO-MeTOAMYEeCKass  JMHUSA  «Yucima W BBIYMCICHHS»  3aBepIIacT
(dbopMUpOBaHNE HABBIKOB HCIIOIH30BAHUS JCHCTBUTENBHBIX YHUCEN, KOTOpOE OBLIO HAYaTO Ha
YpOBHE OCHOBHOTO 00Iero odpazoBanus. Ha ypoBHe cpemnero obmiero oOpasoBaHusi 0co0oe
BHUMaHHE yaensieTcss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHIA, BKIIIOYAIOIINX B
ceOsl MCIONIb30BaHKME PA3IMYHBIX ()OPM 3alUCH YHCIIa, YMCHHE NIENaTh MPUKHUJIKY, BBITOIHAThH
npuOJIMKEHHBIC BHIYMCIICHUS, OLICHUBATD YUCIIOBBIC BBIPAKEHUS, pa00OTaTh ¢ MATEMATUYCCKIUMU
KOHCTaHTaMH. 3HAKOMBIC OOYYaIOIIMMCS MHOXECTBAa HATYypPalbHbIX, IIEJBIX, PAIIMOHAIBHBIX U
JICHCTBUTEIILHBIX YHCEN JIOTIOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxmaoMm U3 3THX
MHOECTB PacCCMaTPUBAIOTCSl CBOMCTBEHHBIE €MY CIEIM(PHUSCKUE 3a/1a4H U OTICPAIUH: JICTICHUE
HAIEJIO, OINEPUPOBAHME OCTATKAMH Ha MHOXECTBE IIeNIbIX 4YHCEN, O0coOble CBOMCTBA
palMOHATIBHBIX U UPPAIMOHAIBHBIX YUCEN, apu(METHUCCKUE ONEpalii, a TaKKe H3BJICUCHHE
KOpHS  HATypaJIbHOW  CTEIIEHW Ha  MHOXECTBE KOMIUIGKCHBIX  uucell.  biaromaps
MOCJICIOBATEIBHOMY  PAacUIMPEHHIO KpPyra HCIOJIB3YEMbIX YHCEl U 3HAKOMCTBY C
BO3MOYKHOCTSIMH MX TIPUMEHEHUS JIJIS PEUICHUS PA3IMYHbIX 3a7a4 (OPMHUPYETCS MPEACTaBICHUE
0 CIMHCTBE MAaTEMATHUKH KaK HAYKH U €€ POJIH B IIOCTPOCHUH MOJIEIICH pealbHOTO MUPA, ITHPOKO
UCTIOJIB3YIOTCS] 0000IIEHNE U KOHKPETH3AIIHSL.

Jluaus «YpaBHEHUS W HEPABEHCTBA» pEAIM3yeTCs Ha MPOTSHKCHUU BCero oOydeHHs Ha
YpOBHE cCpemHero oOmero oOpa3oBaHMs, IOCKOJBKY B KaxIoMm paszaene [Iporpammbl
MPEyCMOTPEHO PEIIEHUE COOTBETCTBYIOIIUX 3ajad. B pe3ynbpTare o0ydaroniuecsi OBIaJCBalOT
pPa3IMYHBIMK ~ METOJIAMH  PCIICHHsI  paIllMOHAIBHBIX, HPPAHMOHAIBHBIX, IOKa3aTeIbHBIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUYCCKUX YPaBHECHUH, HEPABCHCTB M CHCTEM, a TaKXKe 3ajad,
coJlepkanux mnapamerpsl. [lomydeHHBIE YMEHHS HIMPOKO HCIIONB3YIOTCS TPH HCCICIOBAHUU
GYHKIHH C TTOMOIIBIO TPOM3BOIHON, IPU PEHICHUN MPUKIIAIHBIX 3a7a4 U 3aja4 Ha HaXO0XKJICHHE
HaWOOJIBIINX U HAUMEHBIINX 3HaUCHUI (yHKIWU. J[aHHas coleprkaTebHasl JIMHUS BKIIIOYACT B
cel0s1 Takke (GOpPMHPOBAHWE YMEHHUH BBINIOJHATH Pacu€Thl 1O QopmyliaMm, MpeoOpa3oBaHUs
palMoHaIbHBIX, UPPAIMOHATIBHBIX M TPUTOHOMETPUYECKHUX BBIPAKCHUH, a TaK)Ke BhIPaKECHUH,
COJICpKalINX CTEIEeHH | JiorapudMbl. braromaps HW3ydeHHIO anreOpamdyecKkoro Marepuaia
NPOUCXOMUT JalbHEHIIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIIIJICHUS
oOy4aromuxcsi, OPMHUPYIOTCS HABBIKK JIEAYKTHBHBIX PAaCCyXKICHUH, pabOThl ¢ CUMBOJILHBIMU
dbopMamu, TIPECTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC PABCHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpGeKTHBHBIC HHCTPYMEHTHI IS PEHICHHS MPAKTHUYECKUX M €CTECTBEHHO-
HAYYHBIX 3a][a4, HAarJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConepxaTtenpHO-MeTOAMYeCKast TUHUS «DYHKIUU U TpaQuKU» TECHO MEPEIUICTAeTCs C
JIPYTHMH  JIMHHSIMH ~ y9e0HOro  Kypca, TIOCKOJBKY B  KakOM-TO  CMBICIE  3aaaér
MOCJIC/IOBATEIPHOCT, ~ M3YUCHUs  MaTepuaia. VI3ydeHWe  CTENeHHOW, IOKa3aTebHOM,
JIOTapU(PMHUECKON ¥ TPUTOHOMETPUICCKUX (DYHKIIHIA, HX CBOWCTB M TPapHUKOB, UCIIOJIL30BaHHE
GyHKIMA JUIs pelieHus 3aJad U3 JPYruxX Y4eOHBIX TMPEJIMETOB M pPEalbHOW >KU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYCCKHM aHAJIN30M, TaK W C PEIICHUEM YpaBHCHHWH W HepaBeHCTB. [Ipu
9TOM OOJIBIIIOE BHHUMaHWE yaensercs (OPMUPOBAHUIO YMEHHS BBIpAXaTh (GopmyaamMu
3aBHCUMOCTH MEXKIY Pa3JIMYHbIMUA BEJIMUYMHAMHU, UCCIICIOBATh MOJYyYCHHbIC (DYHKIIUH, CTPOUTH
ux rpaduku. Matepuan 3TOH COJCpKATEIBHOW JIMHUM HAllCJIeH Ha pPa3BUTHE YMCHUH U
HABBIKOB, IMO3BOJISIOIIMX BBIPAKaTh 3aBUCHMOCTH MEKIY BEIHYMHAMHM B Pa3InYHON (opme:
AHAJTMTUYECKON, TrpadudecKoil u cloBecHOH. Ero mu3ydeHue CrmocoOCTBYEeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOIICHHIO W  KOHKPETU3AaIlWU,
HCIIOJIb30BAaHHUIO aHAJIOTUH.



CopepxarenbHas 1uHusa «Hagana mateMaTnyeckoro aHajan3a» MO3BOJIIET CYHIECTBEHHO
pacIIMpUTh KPYr KaK MaTeMaTHYECKUX, TaK M MPUKIAJIHBIX 33134, JOCTYIMHBIX O0y4YarOIIIMCs,
TaK KaK y HHUX TMOSBISETCS BO3MOXHOCTh CTPOUTH IPAQHUKHU CIOKHBIX (DYHKIUH, OMPEICNIATh X
HauOOJIbIIME U HAUMEHbIINE 3HAYEHUS, BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpEeHHs ImporeccoB. JlaHHas coziepxaTeinbHasi JUHUS OTKPHIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHHUSI MATEMaTHYECKUX MOJEJIEeH pealbHbIX CHUTYyaluii, MO3BOJSET
HaxOJIUTh HaWJIydlllee pEelICHHWE B NPHUKIAJAHBIX, B TOM YHCIE COIMATbHO-2KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOIO aHaiu3a CHOCOOCTBYET pPa3BUTHIO
abCcTpakTHOrO, (HOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUI
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3YJIbTAaTax, MOJYYEHHBIX B XOJI€ pa3BUTUS MAaTEMaTUKHU KaK HayKH, U
00 X aBTOpax.

CopepxarenpHO-MeTOANYECKAsE JHHUS «MHOXKECTBAa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTHYECKOM JIOTUKU. TeopeTHMKO-MHOKECTBEHHBIC
MPEACTABJICHHUS TMPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeyiaralT HamOosiee
VHHUBEPCATbHBIA SI3bIK, OOBEAMHSIIONIMN BCE pa3feNbl MAaTeMAaTHKU U €€ MPUIOKEHHUH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHUE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4YaloIIEeMyCs TOHHUMAaTh TEOPETHUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTUKU U HCIONb30BaTh €ro JUIsl BBIPAXKEHUS CBOUX MbICIeH. [lpyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJIeAyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000OCHOBaHMUN ¥  CJI€IOBaHHE OMNpeAeNEHHBIM TpaBUJaM IOCTPOCHHS JOKa3aTelbCTB.
3HaKOMCTBO C JJIEMEHTAaMH MAaTE€MaTUYeCKOW JIOTMKH CIOCOOCTBYET DPAa3BUTHIO JIOTUYECKOTO
MBIIUIEHUS O0YYarOIINXCsI, TTO3BOJISIET UM CTPOUTH CBOM PACCYKJIEHUSI HA OCHOBE JIOTHYECKUX
npaBuil, GOPMHUPYET HABBIKK KPUTUYECKOTO MBITILIICHUSI.

B yuebHom kypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHalM3a» IMPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYECKOTO  MOJCIMPOBAHUS, KOTOpPhIE  MPHU3BAHBI  CIOCOOCTBOBATH
(OpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEJIEH peaqbHbIX CHUTYalluid, HCCIEIOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HHTEpHpeTaruu
MOJIYYEHHBIX pe3yibTaToB. Takue 3aqaHusl BIUIETEHBbl B KXl W3 PA3[EOB MPOrPAMMBI,
MOCKOJIBKY BECh MaTepual y4eOHOTro Kypca IUPOKO MCIOJIb3YeTCs IJisi PEHICHUs] MPUKIIATHBIX
3apad.  [lpu pemieHHMM  peanbHBIX TPAKTUYECKUX  3a7ad  OOydaromuecs pa3BHBAIOT
HaOI0IaTEIbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOIB30BATh
aHAJIOTHI0, 0000IIaTh M KOHKPETH3UPOBaTh MpoOiemy. JlesTensHOCTh O (OPMUPOBAHUIO
HABBIKOB PEIICHHS MPUKIIATHBIX 33/1ad OPTaHU3yeTCs B MIPOIIECCEe U3YUEHUS BCEX TeM yueOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATTU3ay.

Ha usydenue yueOHOTO Kypca «Anredpa 1 Hayaaa MaTeMaTUYECKOT0 aHalIu3a» OTBOJUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Henenmwo), B 11 kmacce — 136 ygacoB (4 gaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apodu. Ilpumenenue apoOeit M MPOLEHTOB JUISl PEIICHUs] TPUKIIAJHBIX 3a7a4 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaIbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalUoOHaNbHble uyucia. Apudmernueckue
ornepauuu ¢ JCHCTBUTEIBHBIMHU 4YMCIaMH. MOAyib AEHCTBUTEIBLHOIO YMCIAa U €r0 CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIICHUS, IIpaBWJIa OKPYIJIEHMs, MNPUKHUJIKA M OLEHKa pe3ysbTara
BBIYMCIICHUM.

Crenenb ¢ neinbM nokasateneMm. bunom Herotona. Vcnonbs3oBanue noaxoasieit popmbl
3alACU AEUCTBUTEIBHBIX YUCEI Ul PEIIEHUS IPAKTUYECKUX 3aad U IPEJCTABICHUS JAHHBIX.

ApudmeTnueckuii KOpeHb HaTYpaJbHOM CTENIEHHU U €r0 CBOICTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEWCTBUTEIbHBIM
IIOKAa3aTeJIEM.

Jlorapudm uncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypallbHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAaHI'€HC YMCJIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHblEe IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCUIIbHBIE YypaBHEHUS U ypaBHEHUs-cIeACTBUs. HepaBeHCTBO, pellieHe HepaBeHCTBa.

OcHOBHBIE METO/IbI PEIICHUSI LENbIX U APOOHO-pAIlMOHATIBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorounessl OT OJHOM NEpeMEHHOH. JleneHue MHOrodjgeHa Ha MHOTOUWIEH C OCTAaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu koddduuuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTEIIEHU U KOPHH.

Uppanuonaneuple  ypaBHeHUS. (OCHOBHBIE METOABl PEUIEHHMS] HPPaALUOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS I10KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapudmuueckne ypaBHeHHs. (OCHOBHBIE METOABI PEHICHUS JIOTapu(MHUUECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpuyeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKEHUI. Pelllenre TpuroHoMeTpu4ecKuX ypaBHEHHM.

Pemenne cucreMm INMHEWHBIX ypaBHEHMM. MaTpuma CHUCTEMBI JIMHEWHBIX YpPaBHEHMI.
Onpenenurens MaTpuipl 2X2, €ro Ie€OMETPUUYECKHH CMBICI M CBOWCTBA, BBIUYUCIIEHHE €r0
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS Ul PEILIEHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MPUKJIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JJUHEWHBIX ypaBHEHUU. VccienoBanue moCTpOEHHOU
MOJIEJIN C TOMOIIBIO MATPHI] M OIIPEACIIUTEIEH.

ITocTpoeHne MaTeEMaTHYECKUX MOJENEHW PEalbHOM CHUTYyallUH C MOMOIIBIO YPaBHEHMM U
HepaBeHCTB. I[IpyMeHeHHe ypaBHEHUN M HEPABEHCTB K PELIECHUI0 MaTEMaTHMUYECKHX 3a7ad U
3a/1a4y U3 pa3InYHBIX 00JIaCTEH HAYKU U PEeaIbHOM KU3HHU.

DOyHKIUM 4 rpadpuKu

OyHK1us, crnocodbl 3anaHus (QyHkiuu. B3aunmuo obpatHblie QyHkumu. Kommnosunwms
¢ynkuunit. ['paduk pynkuuu. DnemMeHTapHbIe Ipeodpa3zoBaHus TpapuKoB (HyHKIIHA.



OO6nacth omnpeeNneHns 1 MHOXKeCTBO 3HaueHni GyHkuuu. Hymu ¢ynknuu. [IpomexyTku
3HaKonocTosHcTBa. YETHbie M HeuéTHble QyHKUMU. llepuogmueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHUMYMBI (pyHKImu. HanGombinee 1 HanMeHbIee
3HaYeHUs PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIHMH. DIIEMEHTapHOE UCCIIEOBAHNUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennast GpyHKIMS ¢ HATypalbHBIM M IEJBIM TMOKaszarenem. E€ cmoiicTBa M rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu kak (pyHKUHMKM OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPY)KHOCTb, OMNpPEIEICHUE TPUTOHOMETPUYECKUX (DYHKUIUN
YHMCJIIOBOI'O apIyMEHTA.

@YHKIMOHAIbHBIE 3aBUCMOCTH B pEalIbHbIX IPOIECCaX U SBJICHUAX. I'papuku peasbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUs MOCIE0BaTeNbHOCTeH. MeTol MaTeMaTu4ecKou
UHAYKIMU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMmerpuueckas nporpeccusi. Cymma OecCKOHEYHO YOBIBAIOIIEH reOMETPUYECKON MPOrPECcCHH.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dDopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcronbs30BaHne NPOTpeCCUu Il pELIEHUS PEANIBHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBable (yHKIMM W UX cBoiicTBa. ToOukw pas3pbiBa. ACHUMOTOTH TpaduKOB
¢ynkuuit. CBoiicTBa (DyHKIMI HENMpepbIBHBIX Ha OTpe3ke. MeToa MHTEpBAJOB Ul peIIeHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HENPEephIBHBIX (YHKIIHUM JIsl pelIeHus 3a/1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMETPUIECKU U HU3MIECKUi
CMBICJI IPOM3BOIHON. Y paBHEHUE KacaTelbHOM K rpaduKy pyHKINU.

[Tpou3BoHbIE 3neMeHTapHbIX QyHKIUH. [Ipon3BoiHAs cyMMBbI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, Onepaluyd HajJ MHOXXECTBAaMU U MX cBoiicTBa. [{uarpammbl Diinepa—BeHHa.
[IpuMeHeHrnEe TEOpEeTUKO-MHOKECTBEHHOIO ammnapara Juisi ONMCAaHUS peajbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YyUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPABHEHHS.

11 KUIIACC

Yuciaa 1 BLIYHCTIECHUS

Harypanbable u 1enple uucna. [IpuMeHeHWE NPU3HAKOB AETUMOCTU IIENbIX YHCEN,
HanOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB TI0 MOJTYJIIO, aliropuT™Ma EBKHIa 115 pereHus 3a1a4 B IEIbIX YUCIIaX.

KommekcHpie uwncna. AnreOpandeckas W TPUTOHOMETpPHYECKass (OpMBI  3amucH
KOMIUIEKCHOTO 4YuCiIa. ApupMETHIECKHE ONEpaluu ¢ KOMIUIEKCHBIME Ynciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHMCE HA KOOpAUHATHOH IockocTu. @opmyna Myaspa. Kopau N-oii crenenu u3



KOMIUIEKCHOTO uucia. [IpuMeHeHne KOMIUIEKCHBIX 4Hced [UIsl pelleHus (GU3HYECKuX U
r€OMETPUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYITIHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YpPABHEHUH C MOMOILIBI0 TPUTOHOMETPUYECKOM
OKPY’KHOCTH. PerieHue TpuroHoMeTpuYeCKUX HEPaBEHCTB.

OcHOBHBIE METOJIbI PEILICHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  pELIEHUS CUCTEM U  COBOKYIIHOCTEH  pallMOHAaJbHBIX,
UppalMOHATIBHBIX, TOKA3aTEIbHbIX U JIOTapU()MUIECKUX YPaBHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEeMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3MYHBIX OO0JIACTeH HAayKHM M pPEAITbHON JKW3HM, WHTEPIPETALHUsS IOyYSHHBIX
pe3yabTaToB.

DOyHKIUH U rpadpuku

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

['padmyeckue MeTONBI pEIICHUS YpaBHEHUH H HepaBeHCTB. [paduueckue MeTombl
pelIeHus 3a/1a4 ¢ mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 MCCIEIOBAaHUSA IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEIMETOB U peaTbHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

[TpuMeHeHne MPOU3BOAHOM K UCCIEN0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenre HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JJIs OIpEeNesIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBo0Opa3HbIX. [lepBooOpa3HbIe AIEMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. BerauciieHre onpenenéHHoro uHTerpaia
no ¢popmyine Hetorona-Jleitoauna.

[IpumeHeHrne wWHTerpaia Uil HAXOXACHUS IUIOWAAed IUIOCKUX Guryp u o0bEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemennit AuddepeHnrnanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOJIEIMPOBAaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM VPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCcKOro BOCIUTAHMS:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O WJIE€HAa POCCHUHCKOro OOIIeCTBa, MPEJICTABICHUE O MaTeMAaTHMYECKHMX OCHOBaX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C X (PYHKIUSIMU H Ha3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXkIaHCKON MICHTHYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTUKEHUSIM POCCHICKHUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTHUAX, cpepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKHM U JESTENbHOCTbIO YYEHOI'O, OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOHYHMBOTO OyayIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, peHIeHHH, pacCyXIeHUH, BOCIHPUUMUYUBOCTh K
MaTE€MaTUYECKUM aCleKTaM Pa3jIudyHbIX BUJIOB UCKYCCTBA;

5) puzuveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pEryisipHas Qu3ndeckas akTUBHOCTD ),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE TP 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETLHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYIly, OCO3HAHHE IIEHHOCTH TPYIO0Jt00Us, HHTEpEC K pa3iuuHbIM cdepam
pohecCHOHANBLHOM JEeSITEeNFHOCTH, CBI3aHHBIM C MAaTeMaTUKON W e€ MPHIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYeCKOMY OO0Opa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYAaCTHIO B PEIICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh  JKOJIOTMUYECKOW KYyJIbTYphl, TOHHUMAHWE BIHUSHUS COIHUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO  XapakKTepa  JKOJOTHYECKHX  MpoOieM, OpHeHTalus Ha  [PUMEHEHHE
MaTeMaTUYeCKUX 3HAHWUW JJIs pelIeHUs 3a7ad B 00JIACTH OKpYXKAloUIeH Cpefbl, TUIAaHUPOBAHUE
MOCTYNKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUM I OKPYXKAIOIIEH CPEIbI;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTUYeCKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTUYECKOM KyJIbTYpOU KaK CPEICTBOM IO3HAHUS MUDPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jlornyeckue a1ecTBUA:

BBISBJISITH U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEMaTHYCCKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONpEACTCHUS TMOHATHUH,
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALUU, OCHOBAHUA [UIs 0000IIeHUs u
CpaBHEHHS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (OPMYIHPOBATh W TMPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIBHBIE H
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JNAHHBIX, HAONIONACHUSIX W  YTBEPXKACHHUSAX, TNpemjaraTb KPUTEPUU JJIS  BBISIBICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JienaTh BBIBOJbBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITETILHO JIOKA3aTEbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (IIpsIMbIE U
OT TMPOTHUBHOTO), BBICTPAUBATh AapPTryMEHTAIMIO, MPUBOIAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXJACHHSI U BHIBOJIBI;

BbIOUpaTh CcHoco0 pemieHus YydeOHOM 3afgaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BBIOMpaTh HamboJiee TMOAXOMAUUNH € YYETOM CaMOCTOSITETLHO BBIJCICHHBIX
KpUTEPUEB).

ba3oBble ucciienoBare/bCKue AeiCTBUS:

HCIIOJIb30BaTh BOIMPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, POPMYTUPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpeUYne, MpobieMy, ycTaHAaBIMBaTh HCKOMOE W JaHHOE,
(bopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO0, MHEHHE,

MPOBOJIUTh  CAMOCTOSITEIBHO  CIUIAHUPOBAHHBIA ~ DKCIIEPUMEHT, HCCJIEIOBAaHHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SIBICHUS, IMPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIECCAMH;

CaMOCTOSTENIbHO (hOpMyIHpOBaTH 0OOOIICHHUS M BBIBOJBI MO pe3yabTaTaM MPOBEIEHHOTO
HaOJIOZICHUS, UCCIICIOBAHMUS, OIICHUBAThH JIOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I1IEHHI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Pa6ora ¢ undopmaumeii:

BBISIBJISITH JeDUIUTHI HHPOPMAIUH, JAaHHBIX, HEOOXOAMMBIX I OTBETa Ha BOIPOC U JJIs
pelIeHUs 3a1a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJIU3UPOBATb,
CUCTEeMAaTU3UpPOBaTh W MHTEPHPETUPOBATH MH(POPMALMIO pPA3IMYHBIX BHJIOB U  (QOpM
MPE/ICTABIICHHUS;



CTPYKTYpUpOBaTh  HMHGOpMalMIO, MpEeACTaBIATh €€ B  pa3IuuHbIX  (opMmax,
WILTIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHBbIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LEISAMH
OO0IeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JdaBaTb IMOACHCHUA II0 XOAY pCelICHHUA 3adadd, KOMMCHTUPOBATH HOHy‘-ICHHBIfI
pe3ysbTar;

B XO0Jle 00CYXIEHHs 3a7aBaTh BOIPOCH IO CYIIECTBY OOCYXIAaeMOH TeMbI, IpOOIEeMBl,
penraeMoi 3a1auu, BHICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHaJIOra, O6H3py‘)KI/IBaTI) pas3iniue U CXoACTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYyITUPOBATH Pa3HOTIIACHS], CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, MCCIEIOBAaHHS, IPOCKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C Yy4ETOM 33/a4 NpPE3CHTAMH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABJIATh IUIAH, aJIFOPUTM pEIIeHHs 3a/auyd, BBIOMpaATh CIOCOO peleHHs ¢ y4ETOM
UMEIOLINXCS PECypcOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapHaHThI PELICHUH ¢ y4ETOM HOBOM MH(OpMALINK.

CaMOKOHTPOJIb, JMOIHOHAJIBHBII HHTEJICKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIUTENbHBIX TMPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CHOCOOaMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3ysIbTaTa pelleHns MaTeMaTHUeCcKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTIYT BO3HHMKHYTh IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBHUSIM, OOBSCHATH MPUYMHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI pe3ysibTaToOB JEATENIbHOCTH, HAaXOAWTh OLIMOKY, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas /1eSITeJIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI Ipu
pelieHMH y4eOHBIX 3a/a4, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3alMi0 COBMECTHON paloOThI, paclpenensiTh BHIbI paboT, JOTrOBapHBaThbCs, O0CYXKAATh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyNMNOBBIX (opMax paboThl (00CyXkaeHHsS, OOMEH MHEHUN, «MO3TOBBIE
HITYPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb PabOThl U KOOPIAMHUPOBATH CBOM JEHUCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBATh KAayeCTBO CBOET0 BKJIaga B OOLIMI MPOAYKT IO
KPUTEPHIM, CHOPMYINPOBAHHBIM YYaCTHUKAMHU B3aUMOACHCTBUS.



IMPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 kJjacce 0Oy4aroIIMiCs MOMYYHUT CIEAYIOIIME MPEIMETHBIE
pe3yibTaThl O OTIEJIBHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anredpa u Haudana
MaTEMaTHYECKOTO aHAJIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOJTHO OTIEPUPOBATH MOHATHAMU: PAMOHAIBHOE YHCIIO, OECKOHEUHAs! TEPUOIMUECKas
NpoOb, IPOLEHTHI, WPPALMOHAIBHOE YHCIO, MHOYKECTBA PALMOHAIBHBIX U JEHCTBUTEIIBHBIX
4HCell, MOLYJIb AEUCTBUTEIBHOIO YUCIIA;

OPUMEHSATH IPOOH U MPOLEHTHI I PEIICHHs IPUKJIAIHBIX 3a]a4 U3 Pa3IMYHBIX OTpaciieit
3HAHUU U PEAIbHOM KU3HU;

OPUMEHATh NPUOIMKEHHBIE BBIYUCICHMS, MpaBWJIa OKPYIVICHUS, NPUKUIKY M OLEHKY
pe3yJipTaTa BBIYUCIICHUN;

CBOOOZHO ONEpUPOBATH IOHATHUEM: CTENEHb C IEJbIM IOKa3aTelieM, HCIO0Jb30BaTh
NOIXOAAIIYI0 (OPMY 3alHCH JCHCTBUTEIBHBIX YWCEN ISl PEIICHUS NMPAKTUYECKHX 3a1ad U
IIPEJICTaBICHNs JaHHBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATypalbHOM CTENeHH;

CBOOOJHO ONEPUPOBAThH OHATUEM: CTENIEHD C PALIMOHAIBHBIM I10KA3aTEIEM;

CBOOOJHO ONEpPUPOBATH IOHATUSAMU: Jorapudm Yucia, JNECITHUUHbIE M HaTypajbHbIE
JorapudMmBbl;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHCJIOBOTO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCHUHYC U aPKTAHI€HC YHCIOBOTO apryMEHTA.

YpaBHeHHsS H HEPABEHCTBA:

CBOOOJTHO ~ ONEpUpOBaTh  MHOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIBHBIE YPAaBHEHHUS U YPABHEHUA-CIICICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

IPUMEHSTh pa3IUYHble METOAbl DPELIEHUS palMOHAIbHBIX W JIPOOHO-PAlMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METO/I HHTEPBAJIOB ISl pELIEHUSI HEPAaBEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHAMU: MHOTOYIEH OT OJHOW IMEPEeMEHHOH, MHOTOWIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOWIEHA, MNPUMEHATh JeJeHHEe MHOrowieHa Ha
MHOT'OWIEH C OCTaTKOM, TeopeMy be3y n treopemy Buera s pemenns 3anay;

CBOOOZHO oONEpUpoBaThb MOHSTHUSAMM: CHCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpHla,
ONpEeACIUTENb MaTpUllbl 2 X 2 W €ro IeOMETPUYECKUH CMBICH, MCIOIb30BaTh CBOMCTBA
onpeAenuTeNs 2 X 2 Juid BBIYMCIEHUS €ro 3HAYEHUs, IPUMEHSATh ONPENEIUTENN AJIs PEIICHUs
CHUCTEMBI JIMHEHMHBIX YPAaBHEHUH, MOJEIMPOBATh PEAIbHBIE CHUTyallUd C IOMOIIBID CHCTEMBI
JUHENHBIX YPaBHEHHWH, MCCIEOBAaTh IIOCTPOCHHBIE MOJEIM C IIOMOIIBKD MAaTpull U
OIIPEEIUTENEH, HHTEPIIPETUPOBATH IT0JYyYEHHBIN PE3yIIbTaT;

UCIOJIb30BaTh CBOMCTBA JIEMCTBUI C KOPHAMU JIJIs TpeoOpa30BaHUs BRIPaKEHUI;

BBIMIOJHATh NPEOOpa3oBaHUsS YHCIOBBIX BBIPAKEHUH, COAEpXKAIlUX CTENeHH C
palMOHAIBHBIM [TOKA3ATENEM;

UCMOJIb30BaTh  CBOMCTBA  JIOrapu(MOB uig  MpeoOpazoBaHHsl  JIOTapU(PMUUECKUX
BBIPAKECHMUI;

CBOOOJHO  ONEpUpPOBaTh  MOHATUAMU:  HMPpPAalMOHANbHbBIE,  IOKa3aTelbHbIE U
JOrapu(pMHUUECKUE YPABHEHUS, HAXOIUTh MX PELICHUs C ITOMOIIBIO PAaBHOCUIIBHBIX MEPEXO0B
WJIN OCYILECTBIISIS IIPOBEPKY KOPHEH;



IPUMEHATh  OCHOBHBIE  TpUTOHOMeTpudeckue  (opMyasl i IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHHUIA;

CBOOOJTHO OIEPUPOBATH TOHATHEM: TPUTOHOMETPHUECKOE ypaBHEHHE, IPHUMEHSTh
HEeo0XouMble (OPMYIIbI JUIsl PELLICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUI;

MOJENIUPOBaTh pEeaJbHblE CUTyallUM Ha s3bIKE aireOpbl, COCTAaBIATh BbIPAXKEHUS,
yYpaBHEHMsI, HEpPABEHCTBAa 110 YCJIOBHIO 3a/ayd, MCCIEI0BATh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAHUEM alIapaTa ajireopsl.

DOyHKIUM U rpapukm:

CBOOOJIHO ONEpUpPOBaTh MOHATUAMU: (PYHKIMS, CHOCOOBI 3aJaHusl (PYHKLUH, B3aUMHO
oOparHble (QYHKIUH, KOMIO3UIMSA (YyHKIMHA, rpaduk (YHKIWHU, BBINOJIHATH 3JIEMEHTapHBIC
npeoOpa3oBanus rpadukoB GyHKINH,

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: OOJIACTH ONPEIENCHHs] M MHOXKECTBO 3HAaYEeHUH
GbyHKLIMY, HYTU QYHKLIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJTHO OIEPHPOBATH TMOHATHAMHU: YETHBICE M HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GyHKIMH, TPOMEKYTKHM MOHOTOHHOCTH (YHKIIMH, MAaKCHMyMbl W MHUHHMYMBI (DYHKIIHH,
HauOoJIbllIee M HaUMEHblIIee 3HaYeHne (YHKLIUU HAa IPOMEKYTKE;

CBOOOJTHO OINEpPUPOBATH MOHATHSAMHU: CTENEHHass (DYHKIMsS C HATypaJbHbIM MU LEJIBIM
nokasareseM, rpaduk CTENeHHON (YHKIWU C HATYpaJbHBIM U IENbIM TOKa3areneM, rpadux
KOpHsI N-0ii CTETIeH! KaK (YHKIIMU OOpaTHOM CTENEHH C HATYpAJIbHBIM MTOKA3aTelIeM;

ONEepUpOBATh MOHATHAMM: JIMHEWHAs, KBaJpaTW4yHas W JApOOHO-IMHEHHas (QyHKIUH,
BBINOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(PUKOB;

CBOOOJTHO ONEPHPOBATH MOHATHUSAMH: IOKa3aTelbHas W JorapupMuueckas (yHKIUU, UX
CBOWCTBA M TpadMKH, HCIIOIB30BATh UX TPAGUKH TS PEIICHHs YPAaBHEHHIA;

CBOOOJTHO ONEpUpPOBaTh MOHATHSIMU: TPUTOHOMETPHUECKAs] OKPYKHOCTb, OIpe/eleHue
TPUTOHOMETPUUYECKUX (PYHKLIUI YHUCIOBOIO apryMEHTa;

UCTIONB30BaTh Tpaduku (DYHKIMHA 7S UCCIETOBAaHHS TPOIECCOB M 3aBUCHUMOCTEH TpH
pelIeHNH 3a/1a4 U3 JIPYTUX Y4eOHBIX MPEIMETOB U PEANbHOW JKU3HH, BBIpAXaTh (HopMyrIamu
3aBHCUMOCTH MEX/y BeTUUYNHAMM;

Hauana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJTHO OIEPHUPOBATH TMOHATHAMHU: apuPMeTHdecKas U TeOMETPUYECKas IpOrpeccus,
OeckoHEeYHO yObIBaroIlasi reOMeTpruecKasi porpeccusi, JIMHEHHbIH U 3KCIIOHEHIIUAIBHBIN POCT,
(bopMyIa CI0XHBIX MPOLIEHTOB, UMETh IPECTABICHNE O KOHCTAHTE;

UCIIO0JIb30BaTh MPOTPECCHH VIS PELICHUS PEeaTbHBIX 33/1a4 MPUKIJIAIHOTO XapaKkTepa;

CBOOOJTHO  OMEpUPOBATh TOHATHSAMH:  TIOCIEAOBATENLHOCTh,  CIOCOOBI  3a/aHUS
MIOCJIeIOBATEIFHOCTEH, MOHOTOHHBIE i OTPAaHHYCHHBIE TTOCIIEA0BATEILHOCTH, IIOHUMATh OCHOBBI
3apOXKICHUSI MATEMaTUYECKOI0 aHaJIN3a KaK aHajan3a OECKOHEUHO MaJbIX;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: HENpPEpbIBHBIE (YHKIIMM, TOYKH pa3pbiBa rpaduxa
(GyHKIMH, aCUMITOTHI rpaduka GyHKINH;

CBOOOJTHO OTIEPHPOBATh TOHATHEM: (DYHKIMS, HENpephIBHAas Ha OTpE3Ke, NMPUMEHSTH
CBOMWCTBA HEMIPEPBIBHBIX (DYHKLUH s peIIeHHs 3a/1a4;

CBOOOJTHO ONeEpUpOBaTh MOHATHUSMHU: TepBas W BTOpas NPOMU3BOJHBIE (YHKIIHH,
KacaTesnbHas K rpa@uky QpyHKUINU;

BBIUUCIIATh TPOMU3BOJHBIE CYMMBI, IPOU3BEIEHUS,, YaCTHOTO M KOMIIO3UIUHM JIBYX
(byHKUUH, 3HATH TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIHI;

UCIIO0JIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI MPOU3BOAHOM [T pelIeHHs 3a/1au.



MHoxkecTBa M JIOTHKA:

CBOOOJIHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEPALIUU HAJl MHOKECTBAMH;

MCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar JUisl ONMCAaHUs peajlbHbIX MPOIIECCOB
U SIBJICHUM, IPU PEIICHUU 3aJa4 U3 JPYTUX Y4eOHBIX MIPEIMETOB;

CBOOOZHO OMNEpPUpPOBATh MOHITUSIMU: OIpEAeSieHUEe, Teopema, ypaBHEHHUE-CIIEICTBUE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JOKa3aTeNbCTBO, pPABHOCWIIBHBIE ypaBHEHUS U
HEPABEHCTBA.

K xonmy oOydenums B 11 kJjacce oOydaromuics MONYYUT CISAYIONIHME TMPEIMETHBIE
pe3yNbTaThl MO OTACIBHBIM TeMaM paboueill mporpaMMmbl yueOHOro Kypca «Amiredpa u Havaja
MaTEMaTUYECKOI0 aHaJIu3a:

Ymncia 1 BBIYUCIEHUSA:

CBOOOZHO OINEpUPOBaTH MOHSATUSMHU: HATypajJbHOE U 1EJ0€ YHCI0, MHOXECTBa
HATypaJbHBIX U LIEJIBIX YHCEJI, UCIIOJIb30BaTh MPU3HAKU AeauMocTH uenbix uncen, HOJ u HOK
HaTypaJIbHbIX YHMCENl JJIsl PEeLIeHUs 3a7a4, IPUMEHATh AIroput™ EBkina;

CBOOOJHO ONEPUPOBATH MOHATHEM OCTaTKa 0 MOJYJIIO, 3aIIMChIBATh HATypaJbHbIE YMCIIa
B Pa3JIMYHBIX O3ULIUOHHBIX CUCTEMAX CUHCIICHHUS;

CBOOOZHO ONEpUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO U MHOXXECTBO KOMILIEKCHBIX
YHCeN, MPEICTABIIATh KOMIUIEKCHBIC YHCIa B alreOpandeckoil M1 TPUTOHOMETPUIECKOH (opme,
BBITOJIHATH apUPMETHIECKHE OTIEPALMU C HUMH U N300paXkaTh HA KOOPJMHATHON TIOCKOCTH.

YpaBHeHNs] M HEPABEHCTBA:

CBOOOAHO  OMEpUPOBaTH  MOHATHSAMH:  HpPPAllMOHANbHBIE,  TOKa3aTelbHbIE U
JorapupMHUUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C TOMOIIBIO PABHOCHIIBHBIX MEPEXOI0B;

OCYIIECTBIISATH 0TOOp KOPHEW MPU PEIIEHNU TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJTHO OMNEpUPOBaTh MOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPUMEHSTh
HeoOXoauMbIe (POPMYIIBI ITIsl pEIICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATHAMH: CUCTEMAa U COBOKYIHOCTh YpaBHEHUI U HEPAaBEHCTB,
PaBHOCHJIbHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOJUTh PELIECHUSI CUCTEMBI U COBOKYITHOCTEH
palfoHaIbHBIX, HMpPPAIMOHATBHBIX, TIOKA3aTENbHBIX M JIOTapU(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pemarh paluoOHaNbHBIE, HPpPALMOHAIBHbBIE, [IOKa3aTeJbHbIe, JIOTapuPMHUUECKUEe U
TPUTOHOMETPUYECKHUE YPAaBHEHUSI U HEPABEHCTBA, COZEpKalllie MOYJIM U TapaMeTphl;

MPUMEHSTh TpadudecKue METObI ISl PEIlIeHUs] YPaBHEHU 1 HEPABEHCTB, a TaKkKe 3a7au
C IapaMmeTpamu;

MOJIEJIMPOBaTh peajibHble CHUTYallMd Ha S3bIKE anreOpbl, COCTABJIATH BBIPAKEHUS,
YpaBHEHHUS, HEPAaBEHCTBA M MX CHCTEMbI IO YCJIOBHMIO 3a/a4yH, HCCIENI0BaTh MOCTPOEHHBIE
MOJIEJIH ¢ UCIIOJIb30BaHUEM armapaTa anreOpbl, HHTePIPETUPOBATH MOJYUYECHHBIN pe3ynbTarT.

DyHKIUHA U TPaPUKH:

CTPOUTH Irpa@UKy KOMMO3UIMHA (YHKIUN C IMOMOIIBIO AJIEMEHTApPHOIO MCCIEIOBAHUS U
CBOMCTB KOMITO3ULIMU ABYX (YHKIIMIA;

CTPOUTh TIeOMeTpUuYeckHe o0pa3bl YypaBHEHMH W HEPABEHCTB HA KOOPAMHATHOMN
IJIOCKOCTH;

CBOOOJTHO OTIEpUPOBATH MOHATUSAMU: TPAPUKH TPUTOHOMETPHUIECKUX (PYHKITUH;

NPUMEHSTh QYHKIUU AJI1 MOJICTMPOBAHUS U UCCIIEIOBAaHUS pealbHbBIX MPOLIECCOB.

Hauvana maTemaTnueckoro aHajamsa:

UCIIONIb30BaTh TPOU3BOJIHYIO JUIS HCCIEAOBaHHWS (YHKIMM HAa MOHOTOHHOCTh U
3KCTPEMYMBI;



HAaXOJUTh HaNOOJIbIIICE U HAMMEHBIIIeE 3HaYCHUS (PYHKIMU HEPEPHIBHON HA OTPE3KE;

UCTIOJIb30BaTh MPOU3BOIHYIO JJISi HAXOXICHUS HAWIYYIIEro PEIIeHUs B MPUKIATHBIX, B
TOM YHCJIE COIMaIbHO-3KOHOMHUYECKHX, 3a/a4ax, Ui ONPENIEICHUS CKOPOCTH M YCKOPEHHUS
nporecca, 3aJaHHOro (OPMYJION HITH TPadUKOM;

CBOOO/IHO OIIEPHPOBATh MOHATHAMU: IEpBOOOPa3Has, ONPEIEIEHHBIA HHTErpall, HAXOANUTh
NepBOOOpA3HbIE AJIEMEHTAPHBIX (YHKIMHA M BBIYMCIATH UHTErpan mno ¢opmyne Hprorona-
JleriOnuma;

HAaXOJUTh IJIOMIAN TNIOCKUX (GUTYP U 0OBEMBI T C TOMOIIBIO HHTETPAa;

UMETh TPEJCTAaBICHHE O MAaTEeMaTHYECKOM MOJICIMPOBAHUHM HA TPHMEPE COCTABICHUS
muddepeHINaTbHBIX YPaBHEHHI,

pemarh NpUKIagHbIe 33a4i, B TOM YUCIIE COIMAIbHO-?KOHOMHUYECKOTO U (PU3HUECKOTO
XapakTepa, CpeJICTBAMH MaTeMaTH4eCKOro aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 ApudpmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
HenpepsiBable pynkiuu. [IpouszBoanas 20 1
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue odpa3oBaTebHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIHIA C TOMOIIBEO 99 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduku TPUrOHOMETPHUECKUX (HYHKIIHA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmoHaibHbie, TOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
KomriekcHbie dncia 10
HarypanbHble u nensie yucna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE

padoThI padoTshI pecypenI

MHoX%ecTBO, onepaiuy Haj 1 04.09 bubnnoreka [JOK
MHOKECTBAMH U MX CBOMCTBA ' https://m.eds00.ru/7f43c3d0

2 Juarpammsbl Diinepa-Benna 1 05.09

IIpuMeHeHne TeopeTUKO-
3 MHOKECTBEHHOTO arapara Jyist 1 06.09
pereHus 3a1a4

PanmonansHbIC Ynca.
OOBIKHOBEHHBIE U JECITUYHBIE bu6mmoreka [JOK
4 1 07.09
pOo0u, IPOIIEHTHI, 0ECKOHEUHBIE https://m.edso0.ru/7f43c9b6

MepUONYECKHE 1podu

PanmonansHbIC Yncha.
5 OOBIKHOBEHHBIC M IECATHYHBIE 1 11.09 bubmuorexa [JOK
poOu, TIPOIIEHTHI, 0ECKOHEUHBIE ' https://m.edso0.ru/7f43c9b6

MepUONYECKHE Tpodu

[Tpumenenue npoGeit 1 MPOLIEHTOB 1 12.09
JUISL pelleHus IPUKIIaHBIX 3a1a4 '

I o
PUMCHCHUE )1p06e1/1 1 IPpOLICHTOB 1 13.09

AT PECIICHUS MMPUKITIAIHBIX 3a1a4

JleicTBUTENbHBIC YKCIIA.
8 PanmonansHbIe ¥ HppamoHaIbHBIC 1 14.09
qHCia



https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

Apudmernueckre oneparum ¢
JEeHCTBUTEILHBIMH YHCIIAMH

18.09

10

11

12

Mopnynb A€UCTBUTENBHOIO YHACIIA U
€ro CBOMCTBA

[TpubnuxEHHbIC BRIYUCIICHUS,
MpaBWJIa OKPYTJICHUS, IPUKU]IKA U
OLIEHKA pe3yJibTaTa BBIYUCICHUN

OcCHOBHBIE METOBI PELICHUS LENbIX U
JIPOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

19.09

20.09

21.09

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d0b4

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d0b4

13

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JNPOOHO-PaLMOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

25.09

14

15

16

OCHOBHBIE METObI PELIEHUS LENbIX U
JNPOOHO-paLlMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

MHOro4ieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOrOWwIEHa Ha MHOTOWIEH
¢ ocratkoM. Teopema besy

MHOTrOoUJIeHBI C IEeTBIMH
koa¢pdunmentamu. Teopema Bueta

26.09

27.09

28.09

bu6mmorexa [IOK
https://m.edsoo.ru/7f43d23a

17

Pemenue cucreM TUHEHHBIX
YpaBHEHUI

02.10

bu6mmorexa [IOK
https://m.edsoo.ru/7f43d55a

18

19

Pemenue cucrem JIMHENHBIX
YpaBHEHUI

Pemenue cucreM TMHENHBIX
YpaBHEHUH

03.10

04.10

20

Pemrenue cucteM THHENHBIX

05.10



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

YpaBHEHUU

21

22

Pemrenue cucteM THHENHBIX
YpaBHEHUU
Pemenue nmpukiaaHeix 3a1ad ¢

MTOMOUIBIO CUCTEMBI JINHEHHBIX
ypaBHEHUU

09.10

10.10

23

Pemenne npukiagHeIx 3a1a4y ¢
IIOMOUIBIO CUCTEMBI JINHEHHBIX
ypaBHEHUH

11.10

24

KonTponbHas pabora:
"PannoHasibHble ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
ypaBHeHUI"

12.10

25

26

27

DyHKIMA, CTIOCOOBI 3aJaHUs
¢bysakuu. Bzaumuo oObpaTHbie
¢ynkun. Komnosunus pyHknuit
I'padux GpyHKIMU. DIeMEeHTapHbIe
npeoOpa3oBaHus rpagukoB GyHKIMN
OO6macth ornpeesieHust © MHOXECTBO
3HadeHui pyHkuuu. Hymn QyHkmm.
[TpomexyTKH 3HaK MOCTOSIHCTBA

16.10

17.10

18.10

bu6mmoreka [JOK
https://m.edsoo.ru/7f43ad5a

bu6mmoreka [JOK
https://m.edsoo.ru/7f43af08

bu6mmoreka [IOK
https://m.edsoo.ru/7f43af08

28

UeETHbIie 1 HEUETHBIE (PYHKITUH.
[lepuoanueckue GyHKINU.
IIpomeKyTKM MOHOTOHHOCTH

byHKIIUU

19.10

bu6mmorexa [IOK
https://m.edsoo.ru/7f43af08

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.

HauOossiiee u HanMeHbliIee
3HaYeHUE (PYHKIIMH Ha IPOMEKYTKE

23.10



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

Jlunelinas, KBaJpaTu4yHas U IPOOHO-

30 . 24.10
nuHerHas GyHKITMU
31 DneMeHTapHOE UCCIIeIOBAHUE U ) 2510
MOCTpOEHHE TPadUKOB ITUX QYHKIHUN
DneMeHTapHOE UCCIIEJOBAHUE U bubnmoreka [JOK
32 . 26.10
MOCTPOSHUE IPaPUKOB ITUX (YHKITUNA https://m.edso0.ru/7f43b098
bu6mmorexa [IOK
33 . 06.11
(-TETICHE ¢ EILM MOKA3ETEICM https://m.edsoo.ru/7f43b21e
34 CreneHs ¢ LeIbIM [T0KA3aTEIIEM. 0711 bubnnorexa [HOK
bunom Herorona ' https://m.edsoo.ru/7f43b5a2
Crenennast pyHKIUS C HATYPaTbHBIM
35 U LeJIbIM NoKa3areneM. E€ cBoiicTBa u 08.11
rpadux
K 6ota: "C
36 OHTpOJ'ILHEi}I pa VOTa TereHHas 09.11
¢ynkus. E€ cBoiicta u rpaguk”
Apudmernueckuit KOpeHb bubnnoreka [JOK
37 . . 13.11
HAaTypaJIbHOM CTEIIEHU U €r0 CBOMCTBA https://m.edso0.ru/7f43b098
38 ApI/I(bMeTI/I‘-IE?CKI/Iﬁ KOpEHb ) 14.11
HATYpaJbHON CTENEHH U €T0 CBOWCTBA
ITpeoOpa3oBaHus YUCIOBBIX
39 BBIpKEHUH, COIepKAIINX CTCIICHU U 15.11
KOPHH
ITpeoOpa3oBaHus YUCIOBBIX
40 BBIPXXEHUH, COAEPKALIUX CTENIEHU U 16.11 bubmmorexa [JOK
P > CONEPXAT ' https://m.edsoo.ru/7f4396¢6
KOpHH
[TpeobOpazoBaHus YUCITOBBIX
N bu6mmorekxa [IOK
41 BBIPAXXEHHH, COAEPKALIUX CTENICHU U 20.11

KOpHHU

https://m.edsoo.ru/7f439842
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HppauunoHanbHble ypaBHEHHUS.

bubmuoreka [JOK
42 O 21.11
CHOBHBIC METOADI PEILICHIA https://m.edsoo.ru/7f4399b4
UppaloOHAIbHBIX YPaBHEHHH
HppauunoHanbHble ypaBHEHHUS.
43 OEEOBHBIG METO Hyp CIICHUS 22.11 bubmmorexa [JOK
AR D g ' hittps://m.eds00.ru/7f439eb4
UppaIMOHAIBHBIX YPaBHEHHHA
WppaunoHanbHble ypaBHEHUS.
44 OIC)EOI];[HBIG METO Hyp CIICHUS 23.11 bubmmorexa [JOK
ABLD . ' https://m.edsoo.ru/7f43a03a
UppaMOHAIEHBIX YPaBHEHHHA
P
45 aBHOCHWJIbHBIE IIEPEXO/IbI B IjeIJ_ICHI/II/I 97 11
UppaloOHAIbHBIX YPaBHEHHH
46 PaBHOCHIIBHBIE TTEPEXO/IBI B IBGHICHI/II/I 2811
UppaloOHAIbHBIX YPaBHEHHH
47 PaBHOCHIIbHBIE TIEpEXObI B PELICHUH 99.11 bubnuoreka [IOK
MPPALMOHAIIBHBIX YPABHEHUN ' https://m.eds00.ru/7f43c3d0
P
48 aBHOCHJIbHBIE NIEPEXO/IbI B IjeIJ_ICHI/II/I 3011
UppaloHAIbHBIX YPaBHEHHH
CaoiicTBa 1 rpaguk KOpHsI N-oi
49 CTENEHU KaK (QyHKIMHU 00paTHOU 04.12
CTETIEHH C HaTypaJbHbBIM [TOKa3aTeleM
CaoiicTBa 1 rpauk KOpHs N-0i
50 CTETEeHU KaK (113) (bK U 26 aTHOMU 05.12 bubmmorexa LIOK
YHEI p ' https://m.edsoo.ru/7f43c9b6
CTETIEHH C HATypaJbHBIM ITOKa3aTelIeM
Konrtponsnas pabdora: "CpoiicTBa u
51 rpaduk KOpHS N-0if cTeneHn 06.12 bubmmorexa LIOK
P P ' ' https://m.edsoo.ru/7f43c9b6
HppanmonanbHble ypaBHEHUS"
59 Crenenb ¢ palliOHATbHBIM 07.12

nokasaTrejieM U €€ CBOUCTBA
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Crenenb ¢ palliOHATbHBIM

53 . 11.12
IoKa3areseM U e€ CBOWCTBa
54 Crenens ¢ pannonHanbi{HM 1212
rokasareseM U e€ CBOWCTBa
55 HOIiaSaTeJ'IBHaH byHkuus, eé 13.12
CBOMCTBA U rpapuK
56 Ncnons3oBanue rpaduka QyHKIUN 14.12 bubnuotexa [JOK
JUISl peLIEHUs] YpaBHEHUIN https://m.edsoo.ru/7f43d0b4
57 Hcnonp3oBanue rpaduka GpyHKIuN 18.12 bubnuoreka [IOK
JUISl peLIEHUs] YpaBHEHUN https://m.edsoo.ru/7f43d0b4
IToka3aTenbHble YypaBHEHUS.
58 OCHOBHBIE METO/bI PEUICHUS 19.12
MoKa3aTeIbHbIX YPaBHEHUN
ITokazaTenbHble ypaBHEHUS.
59 OCHOBHBIE METOABI PELLIEHUS 20.12
MoKa3aTeIbHbIX YPaBHEHUN
IToka3zaTenbHbIe ypaBHEHUS.
60 OCHOBHBIE METOBI PEIICHUS 21.12
ITOKA3aTENIbHBIX YPAaBHEHUI
KonTponbHas pabora:
61 "ITokazarenpHast PYHKITHS. 25.12
[TokazaTenbHble ypaBHEHUA"
62 Jlorapudm uucna. CoiicTBa 96.12 bubnuoreka [IOK
norapudpma https://m.edsoo.ru/7f43d23a
63 Jlorapudwm yucna. CBoiicTBa 9712 bubnuorexa [JOK
norapudpma https://m.edsoo.ru/7f43d55a
64 Jlorapudwm uucna. CBoiicTBa 98.12

nmorapupma
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JlecaTu4HBIE U HATypAJIbHbIE

65 09.01
sorapudmpl
66 JlecATUYHBIE U HATYypAJIbHBIC 10.01
norapupmbl
67 [IpeobOpazoBanue BhIpaXKEHUH, 11.01
coJieprKalux Jorapudmol
68 [IpeoOpa3oBanue BBIPAKEHHIA, 15.01
coJiep>Kalux Jorapudmol
69 [IpeoOpa3oBanne BBIpAKEHHIA, 16.01
COZIep KAIHX JIOTapU(MBI
70 HOFilpI/I(i)MI/I‘leCKaH byHKIMA, €€ 17.01
CBOICcTBa U Trpaduk
71 HOl“flpI/I(i)MI/IHGCKaSI bynkmus, e€ 18.0122.01 bubnuotexa [JOK
CBOMCTBa U rpaduk https://m.edsoo.ru/7f43ad5a
79 Hcnonb3oBanue rpapuka GyHKIUN 93.01 bubnuoreka [IOK
JUTSL PEIICHUs] ypaBHEHU I ' https://m.edsoo.ru/7f43af08
73 Hcnonb3oBanue rpaduka GpyHKIUN 94.01 bubnnoreka [JOK
JUISl peLleHus] ypaBHEHU N ' https://m.edsoo.ru/7f43af08
Jlorapupmuueckre ypaBHEHHUS.
74 OCHoll)aH(er METO/IbI yzHIeHI/IH 25.01 bubmmorexa [TOK
P . ' https://m.edsoo.ru/7f43af08
Jorapu(pMHUUECKUX YpaBHEHUN
Jlorapudmuueckue ypaBHEHHS.
75 OCHOBHBIE METO/IBI pEIICHUS 29.01
Jorapu(PMUYECKUX YpaBHEHUN
Jlorapudpmmuueckue ypaBHEHUS.
76 OCHOBHBIE METOBI PELICHUS 30.01
Jorapu(MUUECKUX ypaBHEHUI
77 PaBHOCHIIBHBIE TIEPEXOBI B PELIEHUH 31.01



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
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Jorapu(pMHUUECKUX YpaBHEHUN

PaBHOCHIIBHEIC NEPEXO0abl B pCHICHUN

bu6mmoreka [IOK

78 01.02
Jorapu(pMHUUECKUX YpaBHEHUN https://m.edsoo.ru/7f43b098
KonTponbHas pabora:
79 "JIOFT: H(i)MI/Iqu)CKa;I byHKIISA 05.02 bubmmorexa [JOK
P JHIE ' https://m.edsoo.ru/7f43b21e
Jlorapudmuueckue ypaBHeHHs"
CuHyc, KOCUHYC, TAHT€HC U bubnnorexa [HOK
80 06.02
KOTaHI'€HC YHMCIIOBOTO apryMEHTa https://m.edsoo.ru/7f43b5a2
81 CuHyc, KOCUHYC, TAHT€HC U 07.02
KOTaHT€HC YHCIOBOTO apryMeHTa
82 ApKCUHYC, apKKOCHHYC U apKTaHT'€HC 08.02
YHCIIOBOTO apryMeHTa
83 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC 1202 bubnnoreka [JOK
YHCIIOBOTO apTyMEHTa ' https://m.edsoo.ru/7f43b098
Tpuronomerpudeckast OKpy>KHOCTb,
84 onpe/ieJIeHuEe TPUTOHOMETPUUECKHIX 13.02
(yHKIMI YKCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,
85 OIIpeIeNIEHUE TPUTOHOMETPHUUECKHUX 14.02
(GyHKIMI YMCIOBOTO apryMeHTa
OCHOBHBIE TPUTOHOMETPUUIECKHE bubanorexka [JOK
86 15.02
(hopMyIibI https://m.edso00.ru/7f4396c6
87 OCHOBHBIE TPUTOHOMETPUUYECKUE 19.02 bubnmoreka [JOK
bopmyiIsl ' https://m.eds00.ru/7f439842
88 OCHOBHBIE TPUTOHOMETPUUYECKUE 20.02 bubnmoreka [JOK
bopmyIbl ' https://m.edsoo.ru/7f4399b4
89 OCHOBHBIE TPUTOHOMETPUUYECKUE 21.02 bubnnoreka [HOK

(bopMmyIbI

https://m.edsoo.ru/7f439eb4
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[IpeobOpaszoBanue

bubmuorexa [JOK

90 22.02
TPUTOHOMETPUUYECKUX BBIPKCHUN https://m.edsoo.ru/7f43a03a
IT
01 peoOpa3oBaHme ) 26.02
TPUTOHOMETPUYECKHUX BBIPAKCHUN
[IpeobpazoBanue bubnmoreka [JOK
92 . 27.02
TPUTOHOMETPUUYECKUX BBIPKCHUN https://m.edso0.ru/7f43c3d0
93 [TpeoOpaszoBanue ) 28.02
TPUTOHOMETPHYECKHUX BBIPAKECHUN
94 Pemenue TpI/IFOHOMeTpI/IIIeCKI/IX 29 02
YpaBHCHHIA
Pemenue TpuroHomeTpuyecKux bubnuorexa [JOK
95 . 04.03
ypaBHEHUH https://m.edso0.ru/7f43c9b6
Pemrenne TpuroHoMeTpu4eCKuX bubnnoreka [JOK
96 . 05.03
YpaBHEHUU https://m.eds00.ru/7f43c9b6
97 Pemenue TpI/IFOHOMeTpI/IIIeCKI/IX 06.03
YpaBHCHHIA
08 Pemenue EpI/IFOHOMCTpI/I‘leCKI/IX 07.03
ypaBHEHUN
99 Pemenue TpI/IFOHOMeTpI/IIIeCKI/IX 11.03
YpaBHCHHIA
100 Pemenue TpI/IFOHOMeTpI/I‘{eCKI/IX 12.03
YpaBHCHHIA
KonTponpHas padora:
101 "TpUrOHOMETPUYECKUE BBIPAKEHUS U 13.03 bubmmorexa [OK
P P P | ' https://m.edsoo.ru/7f43d0b4
TPUTOHOMETPUYECKHE YPABHEHUS
IlocnegoBaTenbHOCTH, CIIOCOOBI Eub OK
102 3aJlaHus TIOCTIEI0BATEIHHOCTEH. 14.03 noamoreka L1

Mertox MareMaTHYECKOM HHIYKLIMU

https://m.edsoo.ru/7f43d0b4
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MOHOTOHHBIC 1 OIrpaHU4YCHHBIC

103 rocJeI0BaTeabHOCTH. McTopus 18.03
aHaJin3a 0ECKOHEUYHO MaJIbIX
104 Apudmernueckas Iporpeccust 19.03
105 I'eomerpuueckas nmporpeccus 20.03
106 Bbeckoneuno yObIBarommas 21.03
reOMETPHYECKas IPOTPECCHs
107 CymMma 6eckoHeuHO yObIBaroIeit 01.04 bubnuorexa [IOK
reOMETPUYECKOM POrPECCHH ' https://m.edsoo.ru/7f43d23a
108 Uucino e. Dopmyiia CI0KHBIX 02.04 bubnnorexa [HOK
MPOIIEHTOB https://m.edsoo.ru/7f43d55a
109 Hucno e. Dopmyna CI0KHBIX 03.04
MIPOIICHTOB
Vcnonb30BaHue Nporpeccuu 1is
110 pellIeHns peaabHbIX 3a7a4 04.04
MIPUKIIQHOTO XapaKkTepa
111 'I‘<0HTp0J'ILHa}I pabora: ) 08.04
[TocnenoBaTeabHOCTH U MPOTPECCHH
112 HenupepHBHme (GYHKITUU ¥ BX 09.04
CBOHCTBa
113 Touka pa3pbiBa. A(iI/IMHTOTLI 10.04
rpadukoB QpyHKUIMH
114 CaoiicTBa (DyHKIMH HETIPEPHIBHBIX HA 11.04
OTpe3Ke
115 CpoiicTBa (hyHKIINH HETIPEPHIBHBIX HA 15.04
OTpe3Ke
116 Meroa uHTEpBAJIOB ISl pELICHUS 16.04 bubmuorexa [JOK

HEPaBEHCTB

https://m.edsoo.ru/7f43ad5a
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MGTOI[ HWHTCPBAJIOB JIsI pCHICHUA

bubmuorexa [JOK

117 17.04
HEpPaBEHCTB https://m.edsoo.ru/7f43af08
118 Meroa UHTEPBAIIOB Il pELICHUS 18.04 bubnuoreka [IOK
HEPaBCHCTB ' https://m.edso00.ru/7f43af08
[IpuMeHeHne CBOKCTB HENPEPBIBHBIX bubnmoreka [JOK
119 . 22.04
GyHKIMA 17151 pelIeHus 3a1a9 https://m.edsoo.ru/7f43af08
120 HpI/IMeHE!HI/Ie CBOMCTB HEIIPEPBIBHBIX 93.04
(GyHKUMN 1715 pelieHus 3a1a4
121 [lepBas u BTOpasi npou3BOAHbBIE 94,04
byHKIIUN
122 Omnpenenenue, FeOMprI/I‘leCKI/II/I 25 04
CMBICJI TIPOU3BOTHON
123 Onpenenenve, GU3NYECKUN CMBICI 9704 bubnnoreka [JOK
MIPOM3BOIHOM ' https://m.edso00.ru/7f43b098
VYpaBHeHuUEe KacaTeIbHOU K rpaduKy bubnmnoreka [JOK
124 02.05
¢byHKIUN https://m.edsoo.ru/7f43b21e
VYpaBHeHHE KacaTeTbHOU K TpauKy bubnnoreka [JOK
125 06.05
byHKININ https://m.edsoo.ru/7f43b5a2
126 HpochanHe AJIEMEHTapHBIX 07.05
byHKIHIT
127 HpomB(zz[HLIe AJIEMEHTapHBIX 08.05
byHKIHIT
[IponsBoHast CyMMBl, IPOU3BEACHMS, bubanorexka [JOK
128 . 13.05
YaCTHOTO M KOMITO3UIIUU ()YHKITUI https://m.edsoo.ru/7f43b098
129 [Ipou3BoHast CyMMBI, npomBenelvmﬂ, 14.05
YaCTHOT'O U KOMITO3UIMU QYHKIMN
130 IIpon3BoHast CyMMBI, IPOU3BEACHMUSI, 15.05

YaCTHOTO M KOMITO3ULIUU (YHKIUI
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bubmuorexa [JOK

131 Kontponbnas padota: "[IponsBonHas 1 1 16.05 https://m.edsoo.ru/7f4396¢6
I1 600
132 OBTeopeHHe’ o HH:::IEC 1 20.05 bubmmorexa LIOK
CUCTEMATHANI 3 ' ' https://m.eds00.ru/7f439842
"YpaBuenus"
133 [ToBTOpeHue, 06001EeHNE, 1 91,05 bubmuorexa [JOK
cucTeMaTu3aus 3Hanuii: "OyHxun" ' https://m.edsoo.ru/7f4399b4
bubmuorexa [JOK
134 HToroBast KOHTpOJIBbHAS paboTa 1 1 22.05 https://m.edsoo.ru/7f439eb4
bu6mmoreka [IOK
135 HToroBast KOHTpOJIBbHAS paboTa 1 1 23.05 https://m.edsoo.ru/7f43a03a
136 [ToBTOpeHME, 0606HI€HIfe, 1 95 05
CUCTEMAaTH3aIHsl 3HAHUH
BIIEE KOJIMYECTBO YACOB I1
OBbII] O CTBO YACOB IIO 136 10

[NPOTPAMME
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11 KJIACC

Ne i/

Tema ypoka

[IpuMeHeHne nNpou3BOIHON K
UCCIIEIOBaHUIO (DYHKIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

[IpuMeHeHne npou3BOIHON K
UCCIIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHON K
UCCIIEIOBaHUIO (DYHKIMI HA MOHOTOHHOCTb
1 DKCTPEMYMBI

[IprMeHeHne npon3BOIHOM K
UCCJIEIOBaHHIO (PYHKIIMI Ha MOHOTOHHOCTh
Y BKCTPEMYMBI

[IprMeHeHne nNpou3BOIHOM K
UCCIIeIOBaHMIO (PYHKIIMI Ha MOHOTOHHOCTh
1 BKCTPEMYMBI

IIprMmeHeHne nporu3BOAHOM K
HCCIIeI0BaHNIO (DYHKIIMI HA MOHOTOHHOCTD
Y OKCTPEMYMBI

KoauuecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
U3y4eHus

DJIEeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

Haxoxnenne HanOobIIero u
HaVMEHBIIIETO 3HAYEHUS HENPEPHIBHON
(GYHKLUHU Ha OTpe3Ke

Haxoxnenne HanOobIIero u
HaVMEHBIIIETO 3HAYEHUSI HENPEPHIBHON
(GyHKLIUU HAa OTpe3Ke

Haxoxnenue HanbonbLIEr0 U
HAaUMEHBIIIETO 3HAYCHUS HEIPEPHIBHOM




(GYHKIIMHA HAa OTPE3KE

10

Haxoxnenue HaubombIero u
HAaMMEHBIIIETO 3HAYCHUSI HEMPEPHIBHON
GyHKIIMHM Ha OTpe3Ke

11

Haxoxnenue HaubobIiero u
HAaWMEHBIIIETO 3HAYCHUSI HEMTPEPHIBHON
GyHKIIMM Ha OTpe3Ke

12

Haxoxnenue HanOobIIero u
HAaUMEHBIIIET0 3HAUEHUS HENPEPbIBHOMN
(GYHKLUU Ha OTpe3Ke

13

[IpumeHeHue MPON3BOTHOM JIJIst
HAXO0JKJICHUS HAWJTYUIIIEro PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

14

15

[IpuMeHeHne NpoOn3BOHON IS
HaXO0X/ICHUs HAWIYYIIEro pEeLEeHHs B
MPUKIIAIHBIX 3a7a4ax

[Ipumenenre npou3BOIHOM IS
ONpeIeNIEHUsI CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHOT0 (POPMYIION WITH
rpaduKom

16

17

IIprMmeHeHre nporu3BOIHOMN ISt
ONpEAEIIEHU CKOPOCTH U YCKOPEHUS
mporiecca, 3aIaHHoro GopMyIIoN WK
rpaduxkom

Komnosunus ¢pyHkuumit

18

19

Komnosunus ¢pyHkuumit

Komnosumus ¢pyHkumii

20

I'eomerpuueckue o6pa3bl ypaBHEHHI Ha

KOOPJMHATHOM IMIOCKOCTH




['eomeTpuyeckue oOpas3bl ypaBHEHUI Ha

21 KOOPAMHATHOU INIOCKOCTH

29 KonTtponsHas pabdora: "MccnenoBanue
GYHKIHHA ¢ TTOMOIIIBIO TPOU3BOAHON"

23 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

24 [TepBoOOpa3HbIe dNEMEHTAPHBIX (HYHKITUH.
[TpaBuiia Hax 0k I€HUs IEPBOOOPA3HBIX

o5 [TepBooOpazHbIie 37IeMEHTAPHBIX (QYHKITHI.
[IpaBuna HaxoXAEHUSI IEPBOOOPA3HBIX

26 Nurterpan. ['eomeTprudeckuii CMbICT
MHTETpasia

27 Brruucnenue onpenenéHHoro HHTerpana
o popmyne Hetotona-Jlel6uua

28 Brruncnenue onpeneia€éHHOro HHTerpana
1o popmyne HeroTona-JleliOHuma

29 [IpumeHneHnne nHTerpana i HaxoXKIACHUs
IoIaAel MIoCKuX Guryp

30 [TprMeHeHne UHTErpaa s HaXOXKACHUS
00BEMOB reOMETPUUECKHUX TEI

31 HpI/IMepLvaeHleHI/II}'I T epeHIaTbHbIX
ypaBHEHUI

30 HpI/IMepHVpemeHm"I nuddepeHIHaTbHBIX
ypaBHEHUU
MaremaTnueckoe MOJEINPOBAHHE

33 pEaATBHBIX MPOIECCOB C MTOMOIIBIO
TuddepeHIMaIbHbIX YpaBHEHUN

34 KOHTpOJ'II','HaSI pabora: "[lepBooOpa3Has u
UHTErpa

35 Tpuronomerpuueckue GyHKIIMH, UX

CBOWCTBA U rpaduKu




36

37

Tpuronomerpuyueckue GYHKIHH, HX
CBOWCTBA U rpaduKu
Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBa U rpaduKu

38

39

Tpuronomerpuueckue GYHKIHH, HX
CBOWCTBA U TpaduKu
Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBa U rpaduKu

40

OT60p KOpHEH TPUTOHOMETPHUUECKHUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

41

42

43

44

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YPaBHEHHI C IIOMOIIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHYECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
Pemienne TpuroHOMETpUYECKUX
HEPABEHCTB

45

46

47

Pemenue TpuroHomeTpuyECKuX
HEPABEHCTB

Peuienne TpUroHOMETpUYECKUX
HEPaBEHCTB
Pemrenne TpuroHOMETpUYECKUX
HEPaBEHCTB

48

Kontponshas padora: "I'paduku
TPUTOHOMETPHYECKUX (DYHKITHH.
TpuronomeTpruueckue HepaBeHcTBa"




OcCHOBHBIE MCTOJBI pCHICHUA

49 NOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEILICHUS
MOKAa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOIbI PEILICHUS
NOKa3aTeIbHBIX HEPABEHCTB

52 OCHOBHBIE METO/IbI PEIICHUS
MOKAa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOIbI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

54 OcHOBHBIE METOIbI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

55 OCHOBHBIEC METO/IbI PEIICHUS
Jorapu(pMHUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEIlICHUS
norapu(pMUUECKIX HEPABEHCTB

57 OCHOBHBIEC METO/IBI PEIICHUS
UPpaIMOHATILHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI pEIlICHUS
UppaIMOHATILHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIlICHUS
UppaIMOHATHLHBIX HEPABEHCTB

60 OCHOBHBIEC METO/IBI PEIICHUS
UPpaIMOHATILHBIX HEPABEHCTB

61 I'paduueckue meTobl peiieHns
UPPAIMOHATBHBIX YPABHCHHMA

6 ['padrueckue MeTo b1 pettieHs
UPpAIMOHATILHBIX YPAaBHEHHIA

63 I'paduueckue meToap! pelIeHus
MOKa3aTeIbHBIX YpaBHEHUN

64 ['padmyeckue METOABI peLICHUS

MOKa3aTCJIbHBIX HCPABCHCTB




65

66

['paduueckue METO bl peIICHUS
norapu(pMHUECKUX YpaBHEHHMA
I'paduueckue MeTo Bl pemeHus
JOTapu(PMHUUECKUX HEPABEHCTB

67

68

69

70

['paduueckue METO bl peIICHUS
norapupMHUECKUX HEPABEHCTB

I'paduueckue MeTo Bl pemeHUs
MOKa3aTeJIbHBIX U JIOTapU(PMUICCKUX
ypaBHEHUI

I'paduueckue meToab! pemeHus
MOKA3aTeNbHBIX U JTOTapu(OMUYECKUX
ypaBHEHU I

['padmyeckue METOABI pelIeHUS

MIOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

71

I'paduueckue MeTObI pelIeHus
MOKa3aTeNNbHBIX U JIOrapu(PMUUECKUX
HEPABEHCTB

72

KonrtponsHas pabdora: "HppanuoHaibHble,
NoKa3aTelbHbIe U JIorapupMuueckre
HepaBeHcTBa"

73

KommnnekcHsble uncna. Anrebpandeckas u
TpUTrOHOMETpHUecKas (HOpPMBI 3aITUCH
KOMIIJIEKCHOT'O YnCiIa

74

KommuiekcHbie uncna. Anredpandeckas u
TpUTrOHOMETpHUecKas (HOpPMBI 3aITUCH
KOMIIJIEKCHOT'O YuCiIa

75

ApudmeTnueckne onepauu c
KOMIUIEKCHBIMU YHCIIaMU

76

Apudmernueckue onepanum ¢
KOMIUIEKCHBIMH YHCIIaMH




I/I306pa}KeHI/Ie KOMIIJICKCHBIX YHCCJI Ha

" KOOPAMHATHOU INIOCKOCTH

78 I/I306pa)K€HI/I€UKOMHJIeKCHHX qHCcel Ha
KOOPJMHATHOM IJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oii cTenenu u3
KOMIUIEKCHOT'O YHCJIa

80 ®opmyna Myaspa. KopHu N-oi creneHu u3
KOMIUIEKCHOTO YHCIIa
[TpuMeHeHrne KOMIUIEKCHBIX YHCEI JUIs

81 pemeHust pU3MIECKUX U TEOMETPUIECKUX
3a/1a4y

82 KOHTp"OJIBHaSI pabora: "KomruiekcHbie
yucna

83 HarypanbHble u nemnsie yrcna

84 Harypanbhble u 1ensie yncna

85 [IpumeHeHne NpU3HaKOB AETUMOCTH
LEJIBIX Yucell

86 [IpumeHeHne NpU3HaKOB AETUMOCTH
LEJIBIX Yucell

87 [TpuMeHeHre NPU3HAKOB JIEIIUMOCTH
nensix yucen: HOJl u HOK

88 [TpuMeHeHre TpU3HAKOB IETUMOCTH
uensix yrcen: HOJl u HOK

89 [IpumeHeHre NPU3HAKOB IETMMOCTH
LEJbIX YUCEJI: OCTATKH [0 MOAYIIIO

90 [TpuMeHeHre TpU3HAKOB IETUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOYJIIO
[TprMeHeHre TpU3HAKOB IETUMOCTH

91 IENIBIX YuCcell: anroput™ EBxinaa s

PEIICHHMA 3a4a4 B ICJIbIX YHUCIaX




KoHntponbHas padota: "Teopust menbix
yucen"

92

CucreMa 1 COBOKYITHOCTb ypaBHEHUH.
93 PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CJICACTBHUSA

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
94 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBHUSA

OCHOBHBIC MCTOABI pCICHUA CUCTCM U

95 . .
COBOKYITHOCTCH PAlITMOHAJIbHBIX YPABHCHUU

OCHOBHBIE METO/IbI PEILICHHSI CHCTEM U
96 COBOKYITHOCTEH MpPaLMOHATBHBIX
YpaBHEHUN

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
97 COBOKYITHOCTEMN NTOKA3aTEIbHBIX
ypaBHEHUU

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
98 COBOKYITHOCTEMN NTOKA3aTEIbHBIX
ypaBHEHU U

OCHOBHBIE METO/IbI PEIICHHS CUCTEM U
99 COBOKYITHOCTEH JIorapu(pMuIecKux
ypaBHEHU U

OCHOBHBIEC METOJIBI PEIICHUS CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMUIecKux
ypaBHEHUU

IIpuMeHeHne cuCTeM K peIEeHUIO
MaTeMaTHUYECKUX 3aa4 U 3a7a4 u3

101 Pa3IUYHBIX 00J1aCTel HayKH U pealibHOM
YKU3HU, UHTEPIIPETaLUs OJy4YEHHBIX
pe3yJIbTaTOB

HpI/IMeHeHI/Ie CHUCTCM K PCUICHUIO
MAaTEMAaTHYCCKUX 3a/a4 U 3a71a4 U3

102




pa3InyYHbIX 00JacTel HayKH U peaibHOM
JKU3HHU, UHTEPIIPETAIUs TOJTYYSHHBIX
pe3yJbTaTOB

[IpriMeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4 U3

103 pa3IMYHBIX 00J1acTel HAYKU U peaIbHON
KHU3HHU, HHTEPIPETALHS TOTYIEHHBIX
pe3yiIbTaToB
Kontponbnas padota: "CucremMsl

104 palMoHATBHBIX, UPPAIIMOHATBHBIX
[OKa3aTeIbHbIX U JIOrapu(pMUIECKUX
ypaBHEHUI"

105 PannonaneHble ypaBHEHUS ¢ TapaMeTpaMu

106 PanmonanbHble HEpaBEHCTBA C
napameTpamu

107 PannonanbHble cucTeMBI ¢ TapaMeTpaMu

108 HppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C TapaMeTpaMu

109 HppanmonaibHbIe CUCTEMBI C
napameTpamu

110 [Toka3zarenpHBIC ypaBHEHHS, HEPABEHCTBA C
napameTpamu

111 [loka3zarenpHble CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckre ypaBHEHUs,
HEpaBEHCTBA C MapaMeTpaMu

113 JlorapugpmuuecKkue CuCTEMBI ¢
napameTpamu

114 Tpuronomerpudeckue ypaBHEHUS C

napaMeTpamu




115

116

TpuroHomeTpuueckue HEPABEHCTBA C
napaMeTpamu

TpUroHOMETpUYECKNE CUCTEMBI C
napameTpamu

117

118

[TocTpoenue u nccaeaoBaHue
MaTEeMaTUYECKUX MOJIEJIEH peatbHbIX
CUTYallMi C TOMOIIBIO YPABHEHUH C
napameTpamu

ITocTpoenue u uccinegoBaHue
MaTEMaTUYECKUX MOJENIEH PEeabHBIX
CUTYyalMi C IOMOUIBIO CUCTEM YPABHEHUN
C mapamMeTpaMu

119

120

121

[TocTpoeHwue u uccinenoBanue
MaTEMATUYCCKUX MOZ[CJ'IGIZ PCAIbHBIX
CHUTYaIMH C TIOMOIIBIO CUCTEM YpaBHEHUH
C mapaMeTpamMmu

KonrtponsHas pabdora: "3agauu c
napamerpamu”

[ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HaHui: "YpaBHeHus"

122

123

124

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHui: "YpaBHeHus"

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHMi: "YpaBHeHus. Crucremsl
ypaBHeHUH"

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui: "HepaBencrtsa"

125

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui: "HepaBencrsa"

126

[ToBTOpeHnue, 06001IeHNE, CHCTEeMaTH3aIUs
3HaHuii: "HepaBencrsa"




[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A

127 o . " 1
3Hanwmii: "[Ipon3BoHas u e€ mpuMeHeHue
128 [ToBTOpeHnue, 06001ICHNE, CHCTEMATH3ALNS 1
3HaHuii: "[IponsBogHas u e€ npumeHenue"
129 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHuii: "lIpousBoaHas u €€ npuMeHeHue"
130 [ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3aIUs 1
3HaHuii: "MHTerpan u ero npuMeHeHue"
131 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs 1
3HaHui: "OyHkun"
139 HOBTOPG'I:II/IG, 000011IeHIe, CUCTEeMAaTU3aIUs 1
3HaHui: "OyHkun"
133 HOBTOPG'}'H/IG, 00001IeHe, CUCTeMAaTH3AITIS 1
3HaHui: "OyHkun"
134 HToroBas KOHTpOJIbHAsA paboTa 1 1
135 Wroroas kKoHTpOJIBHAS paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHNE, CUCTEMATH3AINS 1
SHAHHHA
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

Yueouuk: Anredpa u Hay. MaT. aHanu3za. 10-11kn. Amumos HILA. u np 2022
METOJAUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJISL

1. Yueonuk: Anredpa u Hau. mat. aHanu3a. 10-11km. Anmumo LA, u ap 201 Anrebpa
Y Havalla MaTeMaTH4ecKoro aHaimm3a. Metoauueckue pekomenaanuu. 10 kinacce: mocodue st
yuuTteneit odieodpazosar. opranuzanmii / M. K. ITotanos, A. B. llleBkun. — M.
[Ipoceemenue, 2013. — 191 c.: wi. — (MI'Y — mikose).

2. AnreOpa 1 Havama MaTeMaTHYECKOro aHau3a. J\uaakTHIecKiue MaTepruasl K
yuebnuky II.A. Anumosa u npyrux 11 knace: yue6. mocobue s o0reodpa3oBar.
opranuzanuii: 6a3oBelii u yriyou. yposau / M. U. lllabynun, M.B. Tkauésa, H.E. ®&nopona.
- 8-¢ m3n.-M.: [IpocBemenue, 2017. — 207 c.: wir.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Poccuiickas anekrponHas mkoina https://resh.edu.ru/

2. MaremaTtnueckue oJIMMIIMA/Ibl U OJMMITMA/IHbIE 33/]auH, — [3JIEKTPOHHBIN pecypc], —
pexxum nocryma: http://www.zaba.ru.

3. Mertoauka npernoiaBaHusi MaTEMAaTUKU — [3JIEKTPOHHBIN pecypc], — peKUM J0ocTymna:
http://methmath.chat.ru.

4. Peectp npumepHbIX 00111€00pa30BaTeIbHBIX IPOTPAMM [3JIEKTPOHHBIN pecypc], —
pexxum nocryma: http://www.fgosreestr.ru.

S. [TyreBoguTens «B mMupe Hayku» AJis MIKOJBHUKOB [3JIEKTPOHHBIHN pecypc], — pexum
nocryma: http://www.uic.ssu.samara.ru

6. DJEeKTpOHHAs XPECTOMATHS TI0 METOIMKE TIPENOIaBaHUs MATEMAaTHKH [JIEKTPOHHBIN

pecypc], — pexxum nocryna: http://fmi.asf.ru.



http://fmi.asf.ru/
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