MyHuuunajbHoe 010/1:KeTHOe 001eo0pa3oBaTe/bHOE

yupexaenue r. Mypmancka "I'umuasus Ne 1"

Paccmotpeno

Ha MO yuureneit
MaTeMaTUKU
PykoBonutens MO

@/
) 74

CornacoBaHo

HMC MBOY r. Mypmancka
«['mmuaszust Ne 1»
PykoBonurtens HMC

M

ITonosa H.T'.
[Iporoxon Ne 3 ot 29.05.2024

Kpacasuna M.B.
IIporoxon Ne 3 ot 29.05.2024

YTBepxaaro
Hupexrop MBOY r. Mypmancka

«'umuazug Ne 1» f
¢ Cﬁ
Yucrakosa M.A.

ITpuxa3 Ne 3600t 02.09.2024

PABOYASA ITPOTPAMMA

(ID 3349669)

y4eOHOro npeaMera «AJiredpa U Ha4aJIa MATEMATHYECKOI0 aHAIU3A.

Yriay0JieHHbIH YPOBEHb)

s ooyuaromuxes 10 — 11 xmaccos

Mypmanck 2024




HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oluiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecle4YMBaeT MHCTPYMEHTAIbHYIO 0azy i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JPYroil CTOPOHBI, PopMHUpYyeET
JIOTUYECKOEe M aOCTPAKTHOE MBIIUICHHE 00Yy4YalolUXCcsl Ha YPOBHE, HEOOXOAUMOM
JUIS OCBOCHUSI UH(POPMATUKHU, OOIIIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTU U JIPYTUX
qucuuIiuiiH. B pamMkax maHHoro ydeOHOro kKypca oOydaromuecsi OBJIaJeBaroT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOM Hayku, KOTopas (QopMyiaupyeTr CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc aiareOpsl M Hadajdl MaTeMaTHYECKOTO aHajau3a 3akKiajblBacT
OCHOBY [l YCHENIHOTO OBJAQJACHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJEHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPUCHTHUPOBATHCSA B COBPEMEHHBIX ITM(MPOBBIX MU KOMIIBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIOIB30BaTh WX [JIs JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi oBiajicHUE aOCTPaKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHYECKOrO0 aHalin3a pa3BUBACT
yMEHHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JOKa3bIBaTh
YTBEPKACHUS C TMOMOIIBI0 MHAYKIMH U PacCyX IaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aIMi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBILIJIEHUE.

B xone usyuenusi yueOHOro kypca «Aisrebpa ¥ Havajla MaTeMaTHYECKOIro
aHanu3a» OOydYarolivecs MOJy4aloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3aj1ad,
CaMOCTOSITEJIbHOTO MOCTPOCHUSI MAaTEMaTUYECKUX MOJEJIEH pealbHbIX CHUTYallHi,
UHTEpOpETAlMd  MOJYYEHHBIX  PEIICHUH, 3HAKOMATCSI C  MOpUMEPAMU
MaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMpUPOJAE, HAyKE U HUCKYCCTBE, C
BBLAAIOIIMMHUCS MaTEMaTUHYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOHbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIHHBIM TOTEHIIUATIOM,
KOTOpBIN peanu3yeTcss Kak uepe3 ydeOHbI MmaTepualn, CHOCOOCTBYIOIIHMA
dbopMHUpOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduky ydeOHOi
JESATENBbHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAHUS,
CaMOCTOSITEJIbHOCTH, AaKKYpaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yJbTar.

B ocHoBe Mmetomukm oOydeHHs] anreOpe W HadajaM MaTeMaTHYeCKOTO
aHaIM3a JISKUT A TEIHbHOCTHBIN MPUHIIAI 00yYeHUS.

B crpykType yuebHOro Kypca «Anrebpa W Haudaja MaTeMaTHYECKOTO
aHaJIM3a» BBIIEIICHBI CIEIYIONINE COJIepKATEIbHO-MEeTOquYecKre TuHuu: «Hucna
U BbluucieHus», «OyHkuu u rpapukmny, «YpaBHEHHUs U HepaBeHCTBay, «Hauana
MareMaTH4ecKoro aHaiausa», «MHokecTBa U Joruka». Bce OCHOBHBIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUs Ha YpPOBHE CpEAHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApyT Opyra W MOCTETEHHO HACHIMAACh HOBBIMH TeMaMH W pasaenamu. JlaHHbBIN
y4eOHBI Kypc SBISIETCS HMHTETPATUBHBIM, TIIOCKOJNBKY O0OBequHseT B cebe
COJIEp)KaHUE HECKOJIBKUX MAaTEeMaTHYECKHX IUCIHIUINH, TaKUX Kak anredpa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUN aHallu3, TEOpUS MHOXKECTB, MaTeMaTH4ecKas
noruka u gapyrue. Ilo mepe Toro kak oOydvaromuecs: OBIaAeBalOT BcE Oosee
IMPOKUM MaTEMaTHYECKHM armapaToM, Y HUX MOCIE0BAaTeIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEeMaTHUECKyI0 MOJelb pealbHOU
CUTYaIlH, PUMEHITH 3HAHUS, TOTYYCHHBIE IPU U3YYCHHH Y4eOHOTO Kypca, IS
peIIeHUs] CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3a7aduu, a 3aTeM
MHTEPIPETUPOBATH CBOH OTBET.

ConepxarenbHO-MeTOAMYEeCKass TUHHS «Yucia U BBIYUCICHUS» 3aBepIaeT
(dopMupoBaHUE HABBIKOB HCIIOJIH30BAHMS TEHCTBUTEIBHBIX YHCEIN, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 001Iero oopazoBanus. Ha ypoBHe cpemHero o0miero
oOpa3oBanus oco0oe BHUMaHHE yAensercs (HOpPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCICHHUN, BKIIOYAIONIMX B CEOsl MCIOIB30BaHUE Pa3IMYHBIX
dopMm 3amucu 4YmciIa, YMEHHUE JeaTh MPUKUAKY, BBITONHATH NPUOTKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIOBBIC BBIPAKCHHSA, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXECTBA HATYPaJIbHBIX, IEIBIX,
pallMOHANBHBIX W JCHCTBUTEIBHBIX  YHUCEN  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM H3 OTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIE €My cCIenu(UIeCKUe 3aJayd W OlEepaluu: JeJeHUe Haleo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBbIE CBOWMCTBA
palMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METUICCKHE OTNEPAIliU, a TaAKKE
U3BJICUCHUE KOPHS HATypaIbHOW CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY pPACIIUPEHUI0 KPyra HCIONIB3yeMbBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH HX NMPUMCHCHHS JJISI PEIICHHUS PA3IMIHBIX 3a]ad
(GopmupyeTcsi npeACcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HAyKd U €€ poyd B
MOCTPOEHUU MOJIEIEH peaJlbHOr0 MHpa, MIMPOKO HCHOJB3YIOTCA 0000IIeHHEe U
KOHKpETH3alHsl.

JIuausa «YpaBHEHUS U HEPABEHCTBA» pEANM3yeTCs Ha MPOTSKEHUH BCETO
oOyueHHusi Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIbKY B KaXKIOM
pazgene Ilporpammbl NperyCMOTPEHO peEIIEHHE COOTBETCTBYIOIIMX 3aaay. B
pe3ynpTaTe OOyd4aroliyecs OBJAACBAIOT PA3NUYHBIMU METOJAMHU  PELICHUS
palMoOHANbHBIX, HPPAMOHANBHBIX, IOKAa3aTEeNbHBIX, JIOTapU(PMHUUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHHUI, HEPaBEeHCTB M CHCTEM, a TakkKe 3ajad,
cojepkamux mnapameTpsl. llomydeHHble yMEHHS HIMPOKO HCHOJB3YIOTCS MpH
UCCIeOBaHUN (YHKIMI C TIOMOINBIO MPOU3BOJHON, MPU PEHICHUH MPUKIIaJIHBIX



3a/1a4y M 3a7a4 Ha HAaXOXKJEHUE HAauOOJBIIMX U HAUMEHBLIUX 3HAYCHUH (PyHKIUU.
JlanHasi conepkatesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHHM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, MpeoOpa3oBaHHs  pPalUOHAIBHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKCHUI,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3yyeHUIo anredpanyeckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOTO MBIIUIEHUSI O0y4YaroImuXcs, (OPMUPYIOTCS HABBIKK J1€yKTUBHBIX
paccyxJaeHui, paboTbl C  CHMBOJBHBIMH  (opmMamu,  MpeACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJIE€ PABEHCTB M HEpPaBEHCTB. Ajre0Opa
npeniaraetr d(QQeKTUBHbIE HWHCTPYMEHTHI JUISl pEUICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3374, HATJSAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK
A3bIKa HAYKHU.

CopepxarenbHo-MeToandeckass JuHUSA «DyHKUMM ©U  TpadUKU» TECHO
NeperieTaeTcss ¢ JPYrUMU JIMHUSAMH Y4YeOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEA0BATEIBHOCTh U3yUEHUsI MaTepuaia. M3yueHne CTeneHHoum,
NOKa3aTeIbHOM, JIorapuMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITUI, UX CBOWCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKIMIA sl pEHIeHHs 3aJad U3 JIPYTrux y4eOHbIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAJIN30M,
TaKk U C pEIICHHEeM YpaBHEHUN W HepaBeHCTB. [Ipu 3ToM OGonbllioe BHHUMaHHUE
ynensercs (GOpMUPOBAHUIO YMEHUSI BbIpakaTh (OpMyJIaMu 3aBUCHUMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh IOJYyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>KaTeabHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, ITO3BOJIIIOIIMX BBIPAXKaTh 3aBUCHUMOCTH MEXAYy BEIWYMHAMH B
pasnmuuHON (opme: aHATMTHYECKOH, rpaduueckoil u cioBecHOW. Ero m3ydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BaHUIO aHAJIOTHH.

ConepxatenbHass 1uHUS «Haudanma maTeMaTnyeckoro aHain3a» MO3BOJISET
CYIIECTBEHHO PAaCIIUPUTh KPYyr KaKk MaT€eMaTHYECKUX, TaK M MPUKIAIHBIX 3a7ady,
JOCTYITHBIX OOYYAIOMIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOHTH
rpauku  CIOXKHBIX (QYHKIWNA, ONPENeNsiTh WX HauOOJbIINE W HAUMEHBIIIHE
3HAUEHUs, BBIYHUCIATH IUIOMAnd (Guryp u oObEMBI TEl, HAXOAUTH CKOPOCTH H
YCKOpeHHus IponeccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH IOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEaJbHbIX CUTYyallUi,
MO3BOJISIET HAXOAWTh HAWIy4yllee PEUICHWE B MPUKIAOHBIX, B TOM YHCIIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4axX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHalln3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMaTbHO-JIOTMYECKOTO U
KPEaTUBHOTO MBINUICHUSA, (DOPMUPOBAHHIO yYMEHHUH pACIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommecs y3HAKT O



BBIJIAIOIIUXCA PEe3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBA U JIOTHKa» BKIIOYAET B
ce0si SIEMEHTBhl TEOPUM MHOXKECTB M MAaTeMAaTHYEeCKON JOTruku. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpC IKOJBbHOW MaTeMaTUKHU
U TpeasiaraloT HauboJsiee YHUBEpCANIbHBIM SI3bIK, OOBEAMHSIONIMI BCE pa3Jiesbl
MaTeMaTUKl U €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbIe MaTEeMaTUYECKHE
JUCHUIUIMHBL W WX TNpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTh OOy4YaromeMmycsi TOHHUMaTh TEOPETUKO-MHOXKECTBEHHBIH SI3bIK
COBPEMEHHOW MaTEMaTHKU U MCMOJIb30BaTh €ro JUIsl BBIPAYKEHUSI CBOMX MBICIICH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH ClelyeT MPU3HATh
CBOMCTBEHHYI0 €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
OpaBWiaM  TOCTPOEHUS  JOKa3aTeJIbCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKU CIIOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIIIJICHUS
00y4Yaromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY’KJEHUSI HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKU KPUTHIECKOTO MBIIILICHHUS.

B yuebnom kypce «Anrebpa U Hadaja MaTEMaTHYECKOTO aHaJIA3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO MOJIECIUPOBAHUS, KOTOPHIE MPHU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHS MOJENEH peaslbHbIX
CUTyalluii, WCCJIEAOBAHMUS DSTHUX MOJIEeNIed C TIOMOUIBIO afmapara aiuredpbl H
MAaTE€MAaTHYECKOTO aHaJu3a, WHTEPIPETAlHH TOJYYEHHBbIX pe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KQXBIM U3 pa3/iesioB MPOrPaMMBbI, IOCKOJIBKY BECh MaTEpUal
y4eOHOT0o Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3aaad. [lpu
pEIICHUH  peabHbIX  MPAaKTHYECKUX  3aJad  oOydYaloniuecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJOTHIO, 0000ImaTh W  KOHKPETH3UPOBATH  IPOOJIEMY.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B MPoliecce N3YUYEHHUs BCeX TeM yueOHOTo Kypca «Anredpa u Hadasa
MaTeMaTU4YEeCKOr0 aHAIN3a».

Ha wu3ydenmne yueOHOTO Kypca «AnreOpa uW Havala MaTeMaTHUYECKOTO
aHanuza» otBoauTcs 272 vaca: B 10 kimacce — 136 vacoB (4 yaca B Hejeno), B 11
kiacce — 136 yacoB (4 4yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mepuoauyeckue apoodu. IlpumeHeHue apobGelt U MPOLEHTOB IS
peLIEHUs TTPUKIIAJIHBIX 3a/1a4 U3 PA3JIMYHBIX OTPACIIEH 3HAHUU U PEAJIbHOM KU3HU.

JleucTtBuTenbHble uncna. PauuoHanbHBIE W HUPPALMOHANBHBIE YHUCIIA.
Apudmernyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMU  4YHCJIaMu.  Moayib
JIEUCTBUTENILHOTO YHuCia U ero cBoicTBa. [IpubnmxkEHHbIe BHIYMCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsiend GopMbl 3aMUCH ACHCTBUTEIBHBIX YUCEN JIJISl PEIICHUs TPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JTaHHBIX.

ApudmeTndeckuii KOpeHb HATyPAIBLHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBLHBIM IMOKa3aTeJIeM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudm umcna. CoiictBa norapudma. JlecaTuuHple W HaTypajbHbBIC
Jorapudmel.

CuHyc, KOCHMHYC, TaHT€HC, KOTAHT€HC YHMCJIOBOTO apryMeHTa. ApKCHUHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apIyMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxxmecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs1. PaBHOCWIIBHBIE YpaBHEHHs U ypaBHEHUs-CIEACTBUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LETbIX U APOOHO-PAIMOHATIBHBIX YPaBHEHUHN U
HEPABEHCTB. MHOro4wiIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOTOYJIEH C  ocTarkoM. Teopema be3dy. MHOrouwieHsl C  UEIbIMU
kod(pdunmenramu. Teopema Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpPaBHEHUS. OcHOBHBIE METOIbI pelIeHus
MPPALUOHAIBHBIX YPaBHCHUM.

[lokazarenbHble ypaBHeHHs. OCHOBHBIE METOJbl PELICHUS MOKAa3aTeIbHBIX

YPaBHEHHM.
[IpeoGpa3oBanre BEIPAKECHHMA, COACPIKAITUX JTOTAPU(PMBI.
Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO]IbI pEIICHHS

norapuMUYECKUX yPaBHCHUH.
OcHoBHBIE TPUTOHOMETPUYECKHUE hopMyIIBIL. [IpeoOpaszoBanue
TPUTOHOMETPUUECKUX BbIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOICTBA, BBIYMCIICHHE €r0 3HAYEHUS, IPUMEHEHHE ONpPENETUTENs sl PeLIeHUs
CUCTEMBl JIMHEMHBIX YypaBHEHWH. PellleHrne MNpUKIAAHBIX 3aJa4 C ITOMOIIBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUHU. lccienoBaHue DIOCTPOCHHOM MOJACIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIbIO
YpaBHEHUN U HEpaBeHCTB. lIpuMeHeHUe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTeMaTUYeCcKUX 3aJad M 3aJady W3 pa3uyHbIX 00JacTeil HayKu M pealbHOU
KU3HU.

DYyHKIUHN U TPaPUKHU

OyHkIMsA, crnocoObl 3agaHus (QyHkuM. B3auMHO o00paTHble (QYHKIHMH.
Komnosunus ¢yukiuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHus
rpadukoB GyHKIHA.

OO6nactp ompenenaeHUs ¥ MHOXKECTBO 3HaueHud ¢yHkuuud. Hynmu dynkumm.
[TpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 HeuéTHbIe QpyHKIMU. [lepuoanueckue
bynkuun. [IpoMexyTkn MOHOTOHHOCTH (PYyHKIHMH. MakCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUeHUsI (PYHKIIUU Ha TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JIpPOOHO-IHHEHHAs (YHKIMHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX TPaPUKOB.

CrenenHas (QyHKIMS ¢ HATypaJbHBIM U IEJIBIM Moka3ateneMm. EE coiicTBa u
rpad¢uk. CpoiicTBa M rpaduK KOpHsS N-OM CTENeHW Kak (PyHKIMH OOpaTHOMU
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEIIEM.

[TokazarenbHass U Jorapudmuyeckas (QyHKIHH, UX CBOWCTBA U TpadHKH.
Hcnons3oBanue rpadukoB GyHKIUH 11 pEIICHUS YpaBHEHUH.

TpuroHoMmerpudyeckasi OKPYKHOCTb, OINPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTM B peEajbHBIX IIpolleccaX U SBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4eCKOro aHajau3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUsA IIOCJIEIOBATeNbHOCTEH. MeTton
MaTeMaTH4eCKON WHYKINH. MoHOTOHHBIE u OTpaHUYCHHbBIC
IIOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHUS MAaTE€MaTUYECKOTO aHalIM3a Kak
aHanu3a 0ECKOHEYHO MaJlbIX.

Apudmernueckas U reoMeTpuyeckas mporpeccuu. beckoneuHo yoObiBaromias
reomerpuueckasi nporpeccusi. Cymma 0ecCKOHEYHO YOBbIBaIOIICH T€OMETPHUUYECKOMN
MPOTrpeCcCri. JINHENHBIA U 3KCIIOHEHIHAIBHBIA PpOCT. Yucno €. @opmyna ClI0KHBIX
poLEeHTOB. Mcronb3oBaHWE MPOrpeccuu JUIsl PELIEHUs pealbHbIX —3a]a4
MPUKJIAJIHOTO XapakTepa.



HenpepoiBuble (yHKIMM U ux cBoiicTBa. Touyku paspbiBa. ACHUMITOTHI
rpadgukoB QyHkiui. CBoiCTBa (YyHKUMU HENpPEephIBHBIX Ha OTpe3ke. Metoj
MHTEPBAJIOB Ul PELICHHUS HEpaBeHCTB. lIpuMeHeHHMEe CBONCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble PpyHkMH. OnpeneneHne, reOMeTPUIECKUN U
(du3znuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHU.

[IpousBoaHBIE  BJIEMEHTAPHBIX  (PYHKIUH. [IpousBogHass  CymMHI,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKITUH.

MHoxecTBa H JIOTHKA

MHoxecTBO, oOllepalMd HaJ MHOXKECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHKO-MHOXECTBEHHOTO —ammapara  Juls
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUW, NPU PELICHUM 3a1a4d U3 APYTUX
y4eOHBIX MTPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BLIYUCTICHUS

Harypanbneie u nensle yucna. [IpuMeHeHre PU3HAKOB JAEIMMOCTH LEIBIX
gyuces, HauOoypmuii oOuui nenurens (nanee — HOJ]) m HamMensblee ooOiee
kpatHoe (nanee — HOK), ocratkoB o mojyimto, anroputMa EBknnia s pereHus
3a7a4 B LIEJIBIX YUCTIAX.

Kowmmnekcubie uucia. Anredpanueckas W TpUTOHOMETpHUYecKas (OpMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(pMETHYECKHEe OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPJAMHATHOM TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-0il cTeneHU W3 KOMIUIEKCHOTO 4ncia. [Ipumenenne
KOMIUIEKCHBIX YUCEN JIJISl PeIIeHUs] PU3NUYECKUX U T€OMETPUUECKHX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

CuctemMa U COBOKYNNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIE
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pEIICHUS] MOKAa3aTeNbHBIX U  JIOrapupMUUECKUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbBIE METO/Ibl PEIICHHS CHUCTEM M COBOKYIHOCTEH pAllMOHAIIBHBIX,
HUPPAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTAPU(PMUYECKUX YPAaBHECHHIA.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IIapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajad W3 Pa3JudHbIX 00JacTell HAyKH W peaabHOU
KU3HU, UTHTEPIPETALMS [TOJYUYECHHBIX PE3yJIbTATOB.

DYyHKUNM U TPaPUKHu

I'padpux xommoszunmu QyHkuuii. ['eomerpuueckue o0pas3bl ypaBHEHUU H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIHMH, UX CBOMCTBA U TpadUKH.

I'paduueckne mMeTonbl pelieHHs ypaBHEHHMH M HepaBeHCTB. ['paduueckue
METO/bl PELLICHHUS 3a/1a4 C TapaMeTPaMHu.

Ucnonb3oBanue rpadukoB (QyHKIUI AJig HCCIEIOBAaHUS MPOILIECCOB H
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT NMPHU PELIEHUH 3aJad M3 JAPYTHX Y4eOHBIX
IPEAMETOB U PEANBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHue Mpou3BOAHON K UCCIIeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxzaenue  HauOoyblIero M HAWMEHBLIETO  3HAYEHUM
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [JIi HAXOXKJACHUS HAWIY4dlIEero pEUICHUs B
OPUKIAOHBIX 3ajadax, sl ONpPENENIeHHs CKOPOCTM W YCKOpPEHHs Ipoliecca,
3a1aHHOTO (HOPMYJION UITH TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBoOOpa3HbIX. I[lepBooOpasHbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TePBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI UHTETpaJA. Brruucnenue
ornpenenéHHOro uurerpaina no gopmyne Hortotona-JlelOnuna.

[Ipumenenue wmHTETrpana s HAXOXKACHHUS IUIOMIAACH IIIOCKUX QUryp
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MaremaTudeckoe
MOJICTUPOBAHUE PEATBHBIX TPOIECCOB C TOMONIbI0  auddepeHInaIbHbIX
YpaBHEHUM.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA VYUYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBIM YPOBEHL) HA VYPOBHE CPEJIHET'O OBIIEI'O
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUA:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YUaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  YJIEHa  POCCHUHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxkJaHCKoro oOiiecTBa (BBIOOPBI, OMNPOCHI U JPYroe), yMEHHUE
B3aUMOJICICTBOBATh C COLMAIBHBIMU HWHCTUTYyTAMU B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM,;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON MJACHTUYHOCTH, YBAKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUUCKON MaTeMaTUYECKON IIIKOJIBI,
UCIIOJIb30BaHUE JTUX JIOCTHIKCHUH B JIPyTMX HayKaxX, TEXHOJOTHsIX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKd U JAEATEIbHOCTHIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO OyAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIECHHE K MHpPY, BKJIIOYasl SCTETUKY MaTeMaTH4YEeCKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, pacCyXJIeHUH, BOCIIPUUMYUBOCTH
K MaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUIOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpECcax 3JI0pOBOro 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBBIO (3I0POBOE THTAaHHE, COAUTAHCHUPOBAHHBIM PEXKHM 3aHATHH H
OTIbIXa, PETyJspHas (u3nUecKas akKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10OBOT0 BOCIIMTAHMS

TOTOBHOCTh K TpPYIdy, OCO3HaHHE IIEHHOCTH TPYIOJIIOOMs, HWHTEpEeC K
paznuuHbIM  chepaM  MPOQPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymieii mnpodeccud W pealu30BbIBATHL COOCTBEHHBIC >KU3HEHHbBIC IIJIaHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K AaKTHUBHOMY
YYacTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTPaBJIECHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTb  AKOJOTMUYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUS
COIMATTbHO-2KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM IS pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, IUIAHUPOBAHHE IIOCTYMKOB U OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUsA HAayKd W  OOIIECTBEHHOW  MpPaKTHUKW, T[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEUYECKOW eSITeNIbHOCTH, ATaloB €&
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH KakK CpPEJCTBOM IIO3HAHUS MHUDA,
TOTOBHOCTh OCYIICCTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIBbHOCTh
WHIMBUJIYaJIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIE 1eHCTBHUS

ba3oBble jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKH MAaTEMAaTHYECKHUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy TMOHATUSAMU, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUH, YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIIPUHUMATh,  (OPMYIUPOBaTH W  NPEeoOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U OOIINE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIOJCHUSIX W YTBEPXKACHUSIX, Mpejaratb KpUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKIIOUEHUI N0 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTebCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BBIBOJIBI;

BbIOMpaTh cmoco® pemieHus y4eOHOW 3amadu  (CpaBHUBATH HECKOJIBKO
BAPUAHTOB  PEILICHUS, BbIOMpaTh Haubojee MNOAXOIAIIMM C  ydéToM
CaMOCTOSITEJIbHO BBIJICIICHHBIX KPUTEPUEB).



ba3oBble ucciaenoBare/ibCKue AeiicTBUA:

UCII0JIb30BaTh BOIPOCHl KakK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TMUIOTE3Y, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTuuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXAy 00bEKTaMU, IBICHUSIMHU, MTPOLIECCAMH;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  KCCIIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUTAThH
NPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undgopmanmeii:

BBISIBIIATH J€UIUTHI WH(DOPMAILIMK, JTaHHBIX, HEOOXOIUMBIX JJII OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BBIOMpPATh MH(OOPMAIIUIO U3 UCTOYHUKOB Pa3IMYHBIX TUIIOB, aHAIM3UPOBATH,
CHUCTEMATH3UPOBAaTh W MHTEPIPETUPOBATh WH(POPMAIMIO PA3TUYHBIX BHUIOB H
dbopM mpeacTaBiIeHUS;

CTPYKTYpHpPOBaTh MH(POPMAIIUIO, TPEJACTABIATh €€ B Pa3IMUHBIX (QopMmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE 1eCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJIIMHA OOINEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS MO XOJay PEIICHUs 3aJ1ayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yIbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOUW TEMBI,
mpoOJIeMBl, peIracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHHSMH APYTUX YYaCTHUKOB
auajnaora, oOHapy>KMBaTh Pa3IMYMe W CXOJCTBO IO3UIIUKA, B KOPPEKTHOU (dopme
dbopMyIHpOBATh pa3HOTIACHS, CBOM BO3PAKCHHUS;

MIPEJCTABIATh PE3YJbTAaThl PEIICHUS 3aJaud, SKCIEPHUMEHTA, UCCIEIOBaHU,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHHS C Y4YETOM 3a]ad
MPEe3EHTAIIMU U OCOOEHHOCTEH ayJUTOPHUH.

PerHﬂTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁﬂble I[CﬁCTBPIH



Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PEILIEHUs 3aJ1ayi, BIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM MUMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTUPOBAaTh
Y KOPPEKTUPOBATh BApUAHTHI PELIEHUN C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJ/Ib, SMOLMOHAIbHBII HHTEJJIEKT:

BJa/J€Th HaBbIKAMU  [IO3HABAaTEJIBHOM  peQeKCMu Kak  OCO3HaHUs
COBEpIIIAEMbIX JCHCTBUNM M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BJIAJIETh
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysbTara pelieHUs
MaTeMaTHYEeCKOM 3a7a4u;

pEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTb KOPPEKTHUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JIAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IIEJIU U YCIOBUSIM, OOBSCHITH TPUUUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pPe3yJIbTaTOB ACSTEIbHOCTH, HAXOAUTh OIIUOKY,
J1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITeJIbHOCTD:

MOHUMATh W MCTOJIb30BaTh MPEUMYIECTBA KOMAH/IHOW W WHIWBHUIYaJbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
JESTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiesTh
BUIBl PabOT, JOroBapuBaThCsa, OOCYXJAaThb WPOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B IPYNIOBHIX (opMax paboThl (0O0CYXIeHHUs, 0OMEH MHEHHH,
«MO3TOBbI€ IITYpMBD» W HWHBIE), BBINOJHATH CBOIO YacTh pabOThHl W
KOOPJIMHUPOBATh CBOU JECUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aHMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATHBI

K konmy oOyuenmss B 10 kJacce OOydYarOIIMICSA IOJYYUT CIICAYIOIIHAE
MPeAMETHBIC PE3yIbTaThl MO OTIASIBLHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTEMaTHYECKOTO aHAJIU3a»:

Yucia v BBIYMCICHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBFHOE YHCIIO, OCCKOHEYHAs
nepuoAndecKkas JApoOb, MPOLEHThl, HPPAUUOHATBHOE YHUCJIO, MHOXKECTBA
palMOHANBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb ACHCTBUTEIBHOTO YUCTIA;

NPUMEHSATh JPOOM W TPOLEHTH [JId pPEIICHUS NPUKIAJAHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MIPUMEHATH MPUOIMKEHHBIE BEIYMCIICHUS, TTPaBUIa OKPYIJICHUS, PUKUJIKY U
OIIEHKY pe3yjbTaTa BEIYMCIICHUM;



CBOOOJHO ONEpUPOBATH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASILYI0 (POPMY 3aIIUCU IEUCTBUTEIbHBIX YHUCEN ISl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: APUPMETHUECKUII KOPEHb HATypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHATIBHBIM IMOKa3aTeJIeM;

CBOOOJHO OMNEpPUPOBATH MOHATUSAMM: JIOrapu(d™ uwKcia, AECITHUYHBIE H
HaTypajbHbIE JTOTapu(MBbI;

CBOOOJHO OMNEPUPOBATH MOHATUSIMH: CHHYC, KOCMHYC, TaHT€HC, KOTaHT€HC
YHUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSAMU: APKCUHYC, aPKKOCHUHYC W apKTaHI€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHSIMU: TOXJIECTBO, YPaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIEC YPABHEHHS U YPAaBHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh Pa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX yPAaBHEHMM, IPUMEHSITh METOJ HWHTEPBAJIIOB I PELICHUS
HEPaBEHCTB;

CBOOOJTHO OINEpPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHO,
MHOTOWIEH C MeJbIMH KO3(P(PUIMEHTaMH, KOPHU MHOTOYJICHA, TNPUMEHATH
JI€JICHHE MHOTOYJIEHA Ha MHOT'OWIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
IUISl peLLeHUs 3aa4;

CBOOOJTHO OMNEpUPOBATHh TOHATUSIMH: CHUCTeMa JIMHEHHBIX YpaBHEHHH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TIEeOMETPUYECKUN CMBICT,
UCIIOJI30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €r0 3HAYCHHS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUS CHUCTEMBl JIMHEWHBIX YpPAaBHECHUHU,
MOJEIIMPOBATh PEATbHbIE CUTYallMU C IMIOMOIBI0 CUCTEMBI JIMHEMHBIX YPABHECHUH,
UCCIIEIOBAaTh ITIOCTPOCHHBIE MOJEIM C IOMOIIBI0 MaTpULl U OIPEIEIIUTENEH,
MHTEPIPETUPOBATD ITOJIYYECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATH NIPEOOPA30BAHMS UNCIOBBIX BBIPAKEHUH, COAEpKAILUX CTETIEHU C
palMOHAIBHBIM [T0OKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapudmoB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUI;

CBOOOIHO OMEpUPOBaTh MOHSATUSMU: HMppPAMOHAIbHbBIC, MOKAa3aTeIbHbIE U
JorapuMUUECKUE ypaBHEHUS, HAXOAUTh UX PELICHHUS C TIOMOIIBIO PABHOCUIIBHBIX
IIEPEXO0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI I IPeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBHIPAKECHUH;

CBOOOJHO ONEPUPOBATH MOHSITUEM: TPUTOHOMETPUYECKOE YpPaBHEHHE,
OPUMEHATH HEoOXoAumble (GOpPMYNbl  JUIsi  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUIECKUX YPABHEHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallUd Ha S3bIKE aireOpbl, COCTaBIATH
BBIDAKEHHUSA, YpaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/Jayud, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEIH C UCTIOIb30BAHUEM alllapaTa ajreopsbl.

DYyHKIUHA U TPAPUKU:

CBOOO/IHO OTEPUPOBATH MOHATUSAMU: (QPYHKIHS, CTIOCOOBI 3aaHus (PYHKIINH,
B3aMMHO oOOpaTHble (DYHKIMHM, KOMIO3UIMUS (QYHKUUH, Tpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus TpaduKkoB HyHKIHI;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTH OMPEEICHUS U MHOYXKECTBO
3HaYeHUH PyHKINU, HYTH QYHKIIUA, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJIHO OIEPUPOBATH TOHATHAMH: UYETHBIE W HEUYETHBIE (YHKIIUH,
nepruondeckue QyHKIMH, TPOMEKYTKH MOHOTOHHOCTH ()YHKITUH, MAKCUMYMBI U
MUHUMYMbI (YHKIIUH, HauOoyblliee W HaWMEHbIIee 3HA4YeHHWE (YHKIUHA Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBAaTh MOHATUSMU: CTENEHHAsE (PYHKLHS C HATypalbHbIM U
LeJIbIM TOKa3aTesieM, rpauk CTeneHHON (YHKUMU C HaTypalbHBIM U LEIBIM
nokaszaTeneM, rpaduk KOpHA N-oil cTeneHu Kak (PyHKUUMU OOpaTHOM CTEHNEHH C
HaTypaJIbHbIM I10Ka3aTeJIeM;

ONEepUpPOBaTh MOHATUSAMU: JMHEHWHas, KBaJpaTU4Has U JIpOOHO-IMHEWHHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX IPaUKOB;

CBOOO/IHO ONEpUPOBATh MOHATHUAMHU: IOKa3zaTelbHas W JIOrapupMUUecKast
GbyHKIMM, WX CBOWCTBAa W TrpadHKH, HMCIOIL30BaTh UX TpadUKH JIs pElIeHUS
YPaBHEHHM;

CBOOO/IHO OMNEpUPOBATh MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpesiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apTyMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpAKaTh (OpMyJIaMU 3aBUCHUMOCTH MEX/y BETUYNHAMU;

Hauana maTeMaTH4ecKOro aHaJu3a:

CcBOOO/IHO OMEepUPOBATHh MOHATUSAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FTeOMETpHUUECcKas MPOrpeccusi, TNHEHHBIN U
HKCMOHEHLIUAIBHBINA POCT, (OpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

MCIIONb30BaTh NPOTPECCHUM ISl PELIEHUS pPEaNbHBbIX 3a7ad MPHUKIaJIHOTO
XapakrTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: NIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIECHUS MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

CBOOOJHO OINEpPUPOBATh TMOHATUAMH: HENpPEpPhIBHbIE (PYHKUUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrika GyHKUINY;

CBOOOJTHO ONEPUPOBATH TOHATHEM: (PYHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIMH AJI pelIeHus 3a/1ay;

CBOOOJHO OIEpPUPOBaTh TMOHATUSAMU: TiepBasi W BTOpas MPOU3BOIHBIC
GyHKIMH, KacaTeabHas K rpaduky GyHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBbI, MPOU3BEACHHS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIM, 3HATH IPOU3BOJIHBIE JIEMEHTAPHBIX (HYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3NYECKHM CMBICH MPOU3BOJAHON IS
peuieHus 3aaad.

MHo:xecTBa U JIOTMKa:

CBOOOJTHO  OMEpUPOBaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN arnmapart JJis OMUCAHUsI PEaIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3324 U3 APYTUX YUYEOHBIX MPEIMETOB;

CBOOOJTHO OIEpPUPOBATH MOHSATUSMHU: OIpEACIICHUe, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YPaBHEHUS 1 HEPABEHCTBA.

K konmy oOyuenuss B 11 kiacce oOy4arouiuiicss MOJYYUT CIETYIOIINE
NpEeIMETHBIE Pe3yJbTaThl 1O OTAEIHHBIM TeMaM paloueill MporpamMMbl y4eOHOTO
Kypca «Anredpa 1 Hadaja MaTEMaTUYECKOTO aHAIIU3a:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJTHO OMEpUpPOBATH TMOHATUSAMM: HATypalbHOE H I1EJ0€ YHCIIO,
MHOKECTBAa HATYpPaJIbHBIX M LEJIbIX YHCEN, UCIOJb30BaTh MPU3HAKU AECIHUMOCTH
uensix yucen, HO u HOK HaTypallbHBIX 4MCeNn sl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™ EBKina;

CBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOJAYJNIO, 3alHChIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMUHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOO/IHO ONEpPUPOBATH MOHATHSMH: KOMIUIEKCHOE YHCIO M MHOKECTBO
KOMIIJIEKCHBIX YHCEN, MPEACTABISTh KOMIUIEKCHBIE YUCIIA B anreOpandeckoil u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMEPHUPOBATH TMOHATHUSIMU: HUPpALMOHATBHBIE, TMOKa3aTelIbHbIE W
norapu@MuYecKre HEPaBEHCTBA, HAXOJIWUTh UX PEHICHUS C  OMOIIbIO
PaBHOCUJIBHBIX MTEPEXOJIOB;

OCYILIECTBIISITh OTOOp KOpPHEH TMpU PEIICHUU TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OINEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSTh  HEOOXOAUMble  (QOPMYJBI  JJIsI  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMHU: CUCTEMa U COBOKYIMHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOAUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIBHBIX, TTOKA3ATEIbHBIX U
JnorapuMUYECKUX YPaBHEHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MoKa3aTeabHEbIC,
gorapumMuyeckre W  TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKalye MOy U apaMeTphl;

PUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHUS YPAaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCIMPOBATh pealibHbIe CHUTyalldud Ha S3bIKE alreOphl, COCTABIATH
BBIPAXKCHMS, YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMBI IO YCJIOBHIO 3aJayH,
UCCJIEIOBAaTh IIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJYUCHHBIN PE3yIbTaT.

DOyHKUNH U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIIMKA (YHKIIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UIIUU JIBYX (DYHKITUIA;

CTPOUTHh TEOMETpHYECKHEe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEpPUPOBATh TOHATUAMH: TpadUKA TPUTOHOMETPHUUECCKUX
dyHKIM;

IPUMEHATh (QYHKIHUHM I MOJCIHMPOBAHUS M HCCICIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MmaTemMmaTH4ecKOro aHaJim3a:

WCITOJIH30BaTh MPOU3BOJIHYIO JIJI UCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HAXOJINTh HanOOJIbIIICE ¥ HAMMEHBIIIEe 3HAYCHUS (PYHKIIMM HEMPEPHIBHOW Ha
OTpPE3KE;

YCMOJIb30BAaTh IPOW3BOJHYIO IS HAXOXKJICHUS HAWIYUIIEro PEIICHUS B
NPUKJIAIHBIX, B TOM 4YHCJIE€ COUUAIBHO-DKOHOMHUYECKHX, 3ajadax, I
OTpeNICIICHUs] CKOPOCTH W YCKOPSHHs IIporecca, 3adaHHOTO (OpMyJIoN WiIu
rpauKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEpPBOOOpaA3HAs, ONpPENEIEHHBIH
MHTErpaj, HAaXOAWTh IEpPBOOOPA3HbIE HIIEMEHTAPHBIX (PYHKUMI M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HaXOJUTh TUIOLIAJH IIOCKUX (QUTYP U OOBEMBI TEJ C TOMOLIBIO HHTErpaa;

UMETh TPEICTABIECHUE O MAaTEMAaTHYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YpaBHEHUN;

pemaTe NpUKIaJAHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
n/n NPOrpaMMmblI Bcero Konrpoarubie o0pa3oBaTe/ibHbIE peCypChl
padoThbI
MHOK€eCTBO AENCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PanimoHaneHble ypaBHEHHUS U 24 1
HepaBeHcTBa. CHCTEMBI IMHEWMHBIX
YpaBHEHUU
9 Oyuknuuu u rpaduku. CreneHHas QyHKIUS C 12 1
L[eJIbIM TTOKa3aTesIeM
3 ApudmeTrnueckuil KOpeHb N-0i CTENEHMU. 15 1
HppaumnonanbHble ypaBHEHUS
4 [TokazarenpHas pyuknus. [TokazarenbHbie 10 1
YpaBHEHHUS
5 Jlorapudmudeckas GyHKIIHS. 18 1
Jlorapudmuueckre ypaBHEHUS
6 TpuroHomeTpuuecKe BbIpaXKEHUs U 99 1
yYpaBHEHUS
[TocnenoBareabHOCTH U MPOrPECCUU 10
HenpepriBubie ¢pynkiuu. [IponsBoanas 20
9 [ToBTOpeHnue, 06001IeHNE, cCCTeMaTH3alus 5 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KVIACC

KoaudecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
n/n NMPOrpaMmblI Bcero Konrpoarrre o0pa3oBaTe/ibHbIE peCypChl
padoThbI
1 I/ICCJ'IGIL'OBaHI:Ie GyHKIMA ¢ TOMOIIBIO 99 1
MIPOU3BOJTHOM
2 [TepBoOOpa3Has U MHTETpaT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (YHKITHI. 14 1
TpuroHomeTpruyecKkue HepaBEHCTBA
4 HppanmoHaibHbIE, TOKa3aTeIbHBIC U 24 1
norapuMuvecKue HepaBeHCTBA
KomruiekcHble yrcia 10
Harypanbhble u 11e1b1e yncia 10
Cucrembl paliMoHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeNbHBIX U JOorapu(pMUIecKux 12 1
ypaBHEHHUI
8 3amayu ¢ mapameTpaMu 16 1
9 HOBTOPGHI/IG, 000011IeHHEe, CHCTEMATU3AIINAS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTpoJsbHbie padoThi

MHO)kecTBO, Oonepaluy HaJl MHOKECTBAMH U HX

1 . 1
CBOMCTBA

2 Juarpammsl Ditniepa-Benna 1

3 [IpuMeHeHHEe TeOPEeTHKO-MHOKECTBEHHOTO 1
amnmapara JiIs pemeHus 3a1ad
Parmmmonansubie ynciaa. OOBIKHOBEHHBIE U

4 JeCSITUUHBIE TPOOU, MPOLIEHTHI, OECKOHEYHbIE 1
MePUONUECKHE Tpodu
Panmonansubie ynciaa. OOBIKHOBEHHBIE U

5 JECATUYHBIC IPOOH, TTPOIICHTHI, 0ECKOHEUHBIE 1
MePUONYECKHE TpodH

5 [Ipumenenue npobeii ¥ MPOLIEHTOB VISl PEIICHUS 1
MPUKIIATHBIX 3a/1a4

7 [Ipumenenue npobeii ¥ MPOLIEHTOB VISl PEIICHUS 1
MPUKIIATHBIX 32124

8 JlelicTBuTenbHBIC Yyncia. PanimoHanpHbIe U 1
HppaMOHAJIbHBIE YHCIIA

9 Apudmerndeckue ornepaluu ¢ AeHCTBUTEIbHBIMU 1
YHCIIaMU

10 Mopaynbs A€MCTBUTEIBHOTO YHCIIAa U €r0 CBOMCTBA 1
[TpubnmkEHHBIE BBIYUCIICHUS, TIPABUIIA

11 OKpYTJICHUS, IPUKHJIKA U OLIEHKA pe3yJIbTara 1

BBIUMCIIEHUN




OCHOBHBIE METO/IbI PEIICHUS LIEIbIX U APOOHO-

12 palOHaIbHBIX YPAaBHEHUM U HEPABEHCTB

13 OCHOBHBIE METO/IbI PELLIEHUS LIENBbIX U IPOOHO-
palOHaIbHBIX YPaBHEHUH U HEPABEHCTB

14 OCHOBHBIE METO/IbI PELLIEHUS LIENBbIX U IPOOHO-
palOHaIbHBIX YPAaBHEHUH U HEPABEHCTB
MHorowieHsl OT OJHON epeMeHHo. Jlenenne

15 MHOTO4JIEHAa HA MHOTOYJIEH C OCTaTKOM. TeopeMa
bezy

16 MHoOTO4IeHBI ¢ TETBIMA KOYPPUITISHTAMH.
Teopema Buera

17 Pemrenne cucrem NMMHENHBIX ypaBHEHNN

18 Pemrenne cucrem NMMHENWHBIX ypaBHEHNN
Marpuiia cucTeMbl JIMHEWMHBIX YPaBHEHUH.

19 OnpenenuTens MaTPUITLI 2X2, €ro TEOMETPUICCKUI
CMBICJI U CBOMCTBA; BEIYMCIIEHUE €r0 3HAUECHUS

20 Onpenenurenb MaTPULBI 2X2, €r0 Te€OMETPUUYECKUI
CMBICJI U CBOMCTBA; BHIYMCIIEHUE €r0 3HAUECHUS

21 [IpumeneHue onpeaenuTens Ui peleHnus CHCTEMbI
JIMHEHHBIX YpaBHEHUM

99 Perienune npukinagHbIX 3aa4 ¢ MOMOIIbIO CUCTEMBI
JIMHEWHBIX YpaBHEHUI

93 Pemienune npukinagHbIX 3aa4 ¢ MOMOIIbIO CUCTEMBI
JIMHEWHBIX YpaBHEHUI

24 KontpomnbHas padora: "PannonanbHble ypaBHEHHS
u HepaBeHCTBa. CHCTEMBI IMHENHBIX YPaBHEHUN"

o5 OyHK1MS, cr1ocoObl 3a1aHus QyHKIMH. B3auMHo

obOpatHbie pyHkun. KoMmmosurus GyHKIIHiA




I'paduk pysakumuu. DnemMeHTapHBIC TPEOOPA3OBAHUS

26 .
rpaduKoB QyHKIUI
OO6unactpb onpeaesieHuss © MHOYKECTBO 3HAUYCHUN

27 ¢byskunu. Hymm ¢yskaun. [IpoMexyTku 3HaK
IIOCTOSIHCTBA

28 Yérueie n HeuéTHbie (pyHKIMU. [leproamueckue
¢ynkuu. [IpoMexxyTKn MOHOTOHHOCTH (PYHKIIUU

29 Makcumymsbl 1 MUHUMYMBI QyHKIHH. Hanbonbiiee
1 HauMeHblllee 3HaYeHHe (PYHKIUN Ha POMEKYTKE

30 Jluneiinas, kBagpaTUyHas U APOOHO-TUHEHHAS
byHKIIIN

31 DneMeHTapHOe UCCieI0BaHUE U TOCTPOCHHE
rpadukoB 3TUX QyHKUIUN

39 DneMeHTapHOe UCCIeI0BaHUE U TOCTPOCHHE
rpaduKoB TUX QYHKIIUN

33 CrereHs ¢ 11eabIM IT0Ka3zarenaeM. buanom Herorona

34 CreneHb ¢ LEIbIM IToka3areneM. buaom HrroTona

35 CrenenHas GyHKIMS C HaTypadbHBIM U IEJIbIM
nokazateneM. E€ cBoiicTBa u rpaduk

36 Kontponbnas padota: "Crenennas pynkmous. EE
cBoicTBa U rpaduk"”

37 ApudmeTnueckuii KOpeHb HATYPAJIbHON CTENICHH U
€ro CBOWCTBA

38 ApudmeTnueckuii KOpeHb HATYPAJIbHON CTENICHH U
€ro CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAXKEHU,
COJIEpIKAIINX CTENIEHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHHIH,




COACPIKAIIUX CTCIICHU U KOPHU

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAXKEHUH,

4 coJiep KallliX CTETIEHU U KOPHU

42 Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE METO/IbI
pENICHUS UPPANMOHAILHBIX YpaBHEHUHN

43 Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE METO/IBI
pElICHUS HPPANMOHALHBIX YpaBHEHUH

44 Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE METO/IbI
pENICHUS HPPANMOHALHBIX YpaBHEHUH

45 PaBHOCWIIBHBIE TTEPEXO/IBI B PEIICHUHN
HPPaIMOHAILHBIX YPaBHEHUH

46 PaBHOCWIIBHBIE TIEPEXOIBI B PEIICHUHT
HPPaIMOHALHBIX YpaBHEHUH

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
MppalMOHAIbHBIX YpaBHEHUN

48 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
UppalMOHANIbHBIX YpaBHEHUN
CaoiicTBa u rpaduK KOpHS N-0i CTETICHU KakK

49 (GbyHKIMH 0OpaTHOU CTETICHU ¢ HATypaJIbHBIM
MoKa3areyieM
CaoiicTBa u rpaduK KOpHs N-O¥ CTETIEHU Kak

50 (GyHKIIMU 00paTHOI CTENEeHU C HaTypaIbHbIM
MoKa3aTeieM

51 KonTponbnas pabora: "CBoiicTBa u rpaduk KOpHS
n-oii crenenu. MpparmoHanbHble ypaBHEHHS "

59 CreneHb C pallMOHAJIBHBIM MOKa3aTeIeM U eé
CBOMCTBA

53 CreneHsb ¢ palliOHAIBLHBIM MTOKa3aTeNeM U e€




CBOWCTBA

CreneHsp ¢ palluOHAIBLHBIM [T0KA3aTEIEM U €€

54 . 1
CBOWCTBA

55 [okazarenpHas GyHKIHS, €€ cBOICTBA U rpaduk 1

56 Hcnonp3oBanue rpaduka GyHKIUH U1 PELICHUS 1
YpaBHEHUU

57 Hcnonb3oBanue rpaduka QyHKINUU Ui pelIeHUs 1
YpaBHEHUU

58 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI 1
pelIeHus MTOKa3aTeIbHBIX YPaBHEHHH

59 [ToxazarenbHble ypaBHeHUS.. OCHOBHBIE METOIBI 1
pelIeHus TOKa3aTeIbHBIX YPaBHEHHH

50 [ToxazarenbHble ypaBHeHUS. OCHOBHBIE METOIBI 1
pelIeHUs T0Ka3aTeIbHbIX YPaBHEHHM

61 Kontponbnas padota: "I[lokazarensHas QyHKITHS. 1
[Toka3zaTenbHble ypaBHEHHS"

62 Jlorapudm uucna. CoiicTBa orapugpma 1

63 Jlorapudwm uuncna. CoiicTBa jorapupma 1

64 Jlorapudwm uncna. CoiicTBa jorapupma 1

65 JlecsaTHYHBIC W HATYpaJIbHBIC JOTapU(MBI 1

66 JlecsiTuuHBIE U HATYpaJIbHBIE TOTAPU(PMBI 1

67 [IpeobpazoBanue BhIpaKEHUH, CoAepKAIIUX 1
sorapudmel

68 [IpeobpazoBaHue BEIpaKEHUH, CoepKAIIUX 1
sorapupmsl

69 [IpeobpazoBaHue BEIpaKEHUH, CoAepIKAIIUX 1

sorapumsl




70

Jlorapudmuueckas GpyHKIus, €€ CBOHCTBA U Tpaduk

71 Jlorapudmuueckas GpyHKIus, e€ CBOHCTBA U Tpaduk

7 Hcnonp3oBanue rpaduka QyHKIUH U1 pEIICHUS
ypaBHEHUU

73 Hcnonp3oBanue rpaduka QyHKIMH U1 pEHICHUS
YpaBHEHUU

74 Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METO/IbI
pelieHus JorapupMUUEcKuX ypaBHEHHUM

75 Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METO/IbI
pelieHus JorapupMUUecKux ypaBHEHHM

76 Jlorapudmuueckue ypaBHeHus. OCHOBHBIC METO/IbI
pelieHus JorapupMUUEcKux ypaBHEHHM

77 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHUN

78 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHUN

79 Kontponbnas padota: "Jlorapudmuaeckas
¢dbynkuus. Jlorapudmudeckue ypapHeHU"

80 CuHyc, KOCHUHYC, TAHT€HC U KOTAHT€HC YHCIOBOTO
aprymeHra

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC YMCIOBOTO
aprymeHra

82 ApKCUHYC, apKKOCHHYC U apKTaHI'€HC YUCIOBOTO
aprymeHra

83 ApKcuHYC, apKKOCHHYC U apKTaHI'€HC YHCIIOBOTO
apryMeHTa

84 Tpuronomerpryeckas OKpy>KHOCTb, OIIPEJICIICHHAE

TPUTOHOMETPUYECKUX (PYHKLUH YUCIOBOT'O




apryMeHTa

Tpuronomerpryeckas OKpy>KHOCTb, OIIPEJIEIICHNE

85 TPUTOHOMETPUYECKUX (PYHKIUH YUCIOBOTO 1
apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI 1
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI 1
88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1
89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
90 [IpeoOpa3oBaHne TPUTOHOMETPUIECKUX BBIPAKCHUH 1
91 [Ipeobpa3oBaHne TPUTOHOMETPUUECKUX BBIPAXKEHUN 1
92 [IpeoOpa3oBaHnEe TPUTOHOMETPUIECKUX BBIPAKCHUH 1
93 [IpeoOpa3oBaHnEe TPUTOHOMETPUIECKUX BBIPAKCHUH 1
94 Pemienne TpuroHOMETPUYECKUX YPAaBHEHUM 1
95 Pemienne TpuroHOMETPUYECKUX YPAaBHEHUM 1
96 Pemienne TpuroHOMETPUYECKUX YPAaBHEHUM 1
97 Pemenne TpuroHOMETPUYECKUX YPAaBHEHUM 1
98 Pemienne TpuroHOMETPUYECKUX YPAaBHEHUM 1
99 Pemenne TpuroHOMETPUYECKUX YPAaBHCHUM 1
100 Pemienne TpuroHOMETPUYECKUX YPAaBHEHUM 1
101 KoHnTtponbHas padota: "TpuroHomerpudyeckue 1
BBIPKCHHUS M TPUTOHOMETPHUYECKHIE YpaBHCHHS"
[TocnemoBarenbHOCTH, CIIOCOOBI 331aHUS
102 OCJIEA0OBATEIBHOCTENH. MeTo1 MaTeMaTUYeCKOM 1
WHIYKIIUU
MOHOTOHHBIE ¥ OTPaHUYEHHBIE
103 nocnenoBareabHOCTH. McTopus ananuza 1

OECKOHEYHO MaJIbIX




104

Apudmernuaeckas mporpeccust

105 ['eomeTpuueckas mporpeccust 1

106 BeckoneuHo yObIBaroIasi reoMeTpudecKast 1
nporpeccus

107 CymMma 0ecKOHEYHO yOBIBAIOIICH IeOMETPHICCKON 1
MpOrpeccun

108 JIvHEeHbIN ¥ SKCIOHEHIUATIBHBIA pocT. Huco e. 1
@opMyIa CI0KHBIX IPOLIEHTOB

109 JIvHEeHBIN 1 SKCIOHEHIMAaIbHBINA pocT. Huclo e. 1
@opmyna CI0KHBIX IPOLIEHTOB

110 Hcnonp30BaHue POTPECCHH TSl PEIICHUS 1
peambHBIX 3a/1a9 MTPHUKIIAJHOTO XapaKTepa

111 Kontponbras padota: "[locinenoBarensHOCTH U 1
nporpeccun”

112 HenpepsiBHbIC PYHKITMN U UX CBOMCTBA 1

113 Touka pa3ppeiBa. AcUMITOTHI TpadUKOB PYHKITUN 1

114 CBoiicTBa (hyHKIIMI HETIPEPHIBHBIX HA OTPE3KE 1

115 CpoiicTBa (hyHKIIMI HETPEPHIBHBIX HA OTPE3KE 1

116 MeToa MHTEpBAJIOB ISl PELICHUS HEPABEHCTB 1

117 MeToa MHTEpBAJIOB ISl PELICHUS HEPABEHCTB 1

118 MeTo MHTEpBAJIOB IS PELICHUS HEPABEHCTB 1

119 [IpumeHeHre CBONCTB HEMPEPHIBHBIX (DYHKIUHN IS 1
pelieHus 3aaa4y

120 [IpuMeHeHMe CBOWCTB HENPEPHIBHBIX (YHKIMUN IS 1
peleHus 3a1au

121 [lepBas u BTOpas Mpou3BOIHbIE PYHKLIUU

122 Omnpenenenne, TeOMETPUYECKUI CMBICIT




MPOU3BOJHOM

123 Onpenenenue, GU3MUECKUN CMBICI MPOU3BOIHON 1
124 VYpaBHeHHEe KacaTenbHOU K TpapuKy QyHKIHA 1
125 VYpaBHeHHEe KacaTenbHOU K TpapuKy QyHKIHA 1
126 [Ipon3BoaHBIE AIIEMEHTAPHBIX (YHKIHI 1
127 [Ipon3BoiHbIE 21€MEHTAPHBIX PYHKIIMH 1
128 [Ipon3BoHAsS CYyMMBI, IIPOU3BEICHHMSI, YACTHOTO U 1
KOMITO3UIIUHU (HyHKIIHHA
129 [Tpon3BoiHAs CYMMBI, IPOU3BEACHHUS, YACTHOTO U 1
KOMITO3UITUHU (HyHKITHHA
130 [Ipon3BoiHAS CYyMMBI, IIPOU3BEICHHMSI, YACTHOTO U 1
KOMITO3UITUHU (hyHKITHHA
131 Kontponbras padota: "[IponsBognas” 1 1
132 [ToBTOpeHue, 0600IIeHNEe, CHCTEMAaTH3aIUs 3HAHUIN 1
"YpaBuenus"
133 [ToBTOpeHue, 06o0IIeHNEe, CHCTEMaTH3alus 3HAHWN 1
"®yHkuun"
134 Hroropas koHTpoOJIbHAs padboTa
135 Hroropas koHTpoOJIbHAs padoTa
136 [ToBTOpeHUE, 0600IIEHNE, CUCTEMATH3AIIIS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




11 KVIACC

KoandecTBO 9acoB

Ne i/ Tema ypoka
Bcero KonTpoJsbHbie padoThl

1 [IpumeHeHue npou3BOIHOM K UCCIIETI0BAHUIO 1
(yHKIIMI HAa MOHOTOHHOCTB M 3KCTPEMYMBI

) [IpumeHeHne npon3BOIHOM K HCCIIEI0BAaHUIO 1
(yHKIIMI HAa MOHOTOHHOCTB M KCTPEMYMBI

3 [IpumeHeHue npon3BOIHON K HCCIIEI0BAHUIO 1
(yHKIIUH HAa MOHOTOHHOCTB M KCTPEMYMBbI

4 [IpumeHeHue Mporu3BOIHON K HCCIIeI0BAaHUIO 1
(yHKIIUI HAa MOHOTOHHOCTB M 9KCTPEMYMBbI

5 [IpumeHeHue Mpor3BOIHON K HCCIIeI0BAaHUIO 1
(GYHKIMH HAa MOHOTOHHOCTb U 9KCTPEMYMBI

6 [IpumeneHne nporu3BOIHOM K UCCIIEA0BAHUIO 1
(GYHKIMH HAa MOHOTOHHOCTb U 9KCTPEMYMBI

7 Haxoxxnenune HanOoJbIIero 1 HAUMEHBLIETO 1
3HAa4YeHHUs HeNPEphIBHON (PYHKIIUHU HA OTpE3Ke

3 Haxoxxnenune HanOoJbIIero 1 HAUMEHBLIETO 1
3HAa4YeHUs HENPEPhIBHON (PYHKIIUHU HA OTpE3Ke

9 HaxoxaeHne HanOoJIbIIEero 1 HAUMEHBLIETO 1
3HAa4YeHHUs HeNPEephIBHON (PYHKIIUU HA OTpE3Ke

10 Haxoxaenne HanOoJbIIEro 1 HAUMEHBLIETO 1
3HAa4YeHHUs HeNPEephIBHON (PYHKIIUU HA OTpE3Ke

1 HaxosxneHne HanOoJIbIIero 1 HAUMEHBLIETO 1
3Ha4YeHHUs HeMPEPhIBHON (PYHKIIUHN HA OTpE3Ke

12 Haxosxnenne HanOoJIbIIero 1 HAUMEHBLIETO 1

3HA4YeHHUs] HEMPEPHIBHON (PYHKIIUN HA OTpE3Ke




[IpumeneHre npou3BOIHOM JUIsl HAXOXKJICHUS

13 HaWJTy4IlIero perieHus: B MPUKIAIHBIX 3a/1a4ax

14 [IpumeneHre npou3BOIHOM JUIsl HAXOXKICHUS
HaWJTy4Ilero perieHus: B MPUKIAAHBIX 3a/1a4ax
[IpumeneHre npoU3BOIHOM ISl ONIPEACIICHUS

15 CKOPOCTH U YCKOPEHHMS ITPOIIECCa, 3aAaHHOTO
dhopmynoit wim rpadpukoM
[IpuMeHeHne npou3BOIHOM ISl OIPENEICHUS

16 CKOpPOCTH U YCKOPEHHMS ITPOIIECCa, 3aAaHHOTO
dhopmymoit wim rpadpukoM

17 Kommosunus pyskmmit

18 Kommosumus ¢hyHKIui

19 Kommosumus ¢hyHKIui

20 ['eomerpuueckne 0Opa3bl ypaBHCHUN Ha
KOOPJAMHATHOW MIOCKOCTH

21 I'eomerpuueckne 0Opa3bl ypaBHCHUN Ha
KOOPJIMHATHOM IIJIOCKOCTH

99 Kontponbnas padota: "MccnenoBanue GyHKIHHA C
MOMOILbIO TPOU3BOTHOM"

23 [TepBooOpasHas, OCHOBHOE CBOHCTBO
MepBOOOPA3HBIX

24 [TepBoobOpazubie snemeHTapHbIX GyHKIui. [IpaBuna
HaXO0XJICHUS MePBOOOPA3HBIX

o5 [TepBoobOpazubie snemeHTapHbIX GyHKIui. [IpaBuna
HaXO0XJICHUS NTePBOOOPA3HBIX

26 Hurerpain. I'eomeTpuyecknii CMbICI UHTETpasa

97 Briuucnenue onpenenéHHOro HHTErpaia mno

¢dopmyne Herotona-Jleitbnuia




Beruucnenue onpenenéHHoro MHTerpasia 1o

28 ¢dbopmynie Herotona-Jleiibnuia

29 [IpumeneHne nHTErpaia Uil HaXOXKICHUS
TUTOIIAJICH TUIOCKUX (UTYp

30 [IpumeHeHue nHTErpana s HaxXoXKACHU 00bEMOB
reOMETPUIECKUX TeI

31 [Ipumeps! pemiennii AU pepeHnanbHbIX
YpaBHEHUU

32 [Ipumeps! pemiennii AU pepeHnanbHbIX
YpaBHEHUU
MareMaTHueckoe MOJISIMPOBaHUE PEATHHBIX

33 MIPOIIECCOB C MOMOIIBI0 (P PepeHIINATHHBIX
YpaBHEHUU

34 Kontponbnas padota: "[lepBoobpaznas u
uHTerpan”

35 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U
rpaduku

36 Tpuronomerpuueckue GyHKLINHU, UX CBOICTBA U
rpadguku

37 Tpuronomerpuueckue GyHKINHU, UX CBOIICTBA U
rpadguku

38 Tpuronomerpuueckue GyHKINHU, UX CBOIICTBA U
rpadguku

39 Tpuronomerpuyeckue GyHKINHU, UX CBOIICTBA U
rpaduxu

40 OT100p KOpHEH TPUrOHOMETPUUECKUX YPaBHEHUH ¢
MIOMOIIIBIO TPUTOHOMETPUYECKON OKPY>KHOCTH

41 OT100p KOpHEH TPUrOHOMETPUUECKUX YPaBHEHUH ¢




IIOMOIIBIO TPUTOHOMETPUUYECKON OKPYKHOCTU

OT100p KOpHEH TPUTOHOMETPHUECKUX YPAaBHEHUH C

42 [IOMOIIBIO TPUTOHOMETPUUYECKON OKPYKHOCTU 1

43 OT100p KOpHEH TPUrOHOMETPHUECKUX YPAaBHEHUH C 1
[IOMOIIBIO TPUTOHOMETPUUYECKON OKPYKHOCTU

44 Pemrenne TpuroHOMeTpUYECKUX HEPABEHCTB 1

45 Pemrenne TpuroHOMeTpUYECKUX HEPABEHCTB 1

46 Pemrenne TpuroHOMeTpUYECKUX HEPABEHCTB 1

47 Pemrenne TpuroHOMETpUYECKUX HEPABEHCTB 1
KonTponbnas pabora: "I'paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIUMA. 1
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcCHOBHBIE METO/IbI PEILIEHUS TOKA3aTEeNbHbIX 1
HEpPaBEHCTB

50 OCHOBHBIE METO/IbI pEIIEHHS TOKa3aTEeIbHBIX 1
HEpPaBEHCTB

51 OCHOBHBIE METO/IbI pEIIEHHS [T0Ka3aTEIbHBIX 1
HEpaBEHCTB

59 OCHOBHBIE METO/IbI pEIIEHHS [T0Ka3aTEIbHBIX 1
HEpPaBEHCTB

53 OCHOBHBIE METO/IbI pelIeHHs JIorapuPMUUECKUX 1
HEpaBEHCTB

54 OCHOBHBIE METO/IbI pelIeHHs JIorapu(PMUUECKUX 1
HEpPaBEHCTB

55 OCHOBHBIE METO/IbI pelIeHUs JIorapu(pMUIECKUX 1
HEPABEHCTB

56 OCHOBHBIE METO/IbI pelIeHHs JTorapu(PMUUECKUX 1




HEPABEHCTB

OCHOBHBIE METO/IbI PEILIEHUS UPPALIMOHATIBHBIX

o7
HEPaBEHCTB

58 OCHOBHBIE METO/IbI PEIICHUS UPPALTTOHATIBHBIX
HEPaBEHCTB

59 OCHOBHBIE METOJIbI PEIICHUS] UPPAITHOHATBHBIX
HEPaBEHCTB

60 OCHOBHBIE METOJIbI PEIICHUS UPPATTOHATBHBIX
HEPaBEHCTB

61 I'paduaeckue MeTomBI PEeIICHHS HPPAITTOHATBHBIX
YpaBHEHUU

62 I'paduaeckue MeTombI peIIeHHs HPPAITHOHATBHBIX
YpaBHEHUU

63 I'padmyeckue MeToapl penieHus MoKa3aTeIbHbIX
YpaBHEHUU

64 I'padmyeckue MeToap! peleHus MoKa3aTelIbHbIX
HEPaBEHCTB

65 I'padmyeckue metoabl pemeHus JIorapupMuIecKix
ypaBHEHUU

66 I'padmyeckue metoab! pemeHus JIorapupMuIecKix
HEPaBEHCTB

67 I'padmyeckue MeToab! pemeHus JorapuhMuIecKiux
HEPaBEHCTB

68 I'padmyeckue MeToabl peleHus MoKa3aTeabHbIX U
Jorapu(MUUECKUX ypaBHEHUN

69 I'padmyeckue MeToAbl peleHus MoKa3aTeNbHbIX U
Jorapu(pMUIECKUX ypaBHEHUN

70 I'padmyeckue MeToAbl pelieHus MOKa3aTeNbHbIX U




Jorapu(MUIECKIX HEPABCHCTB

I'padmyeckue MeToAbI pelIeHUs TOKa3aTeIbHBIX U

& Jorapu(pMUICCKIX HEPABCHCTB

7 KonrponsHas padora: "MppanuonanbHeie,
[IOKa3aTebHbIE U JIOTapu(MUUECKHE HEPAaBEHCTBA"
KommnekcHsie uncna. Anrebpandeckas u

73 TpUTrOHOMETpHUecKas (hOpPMBI 3aIUCU
KOMIUIEKCHOT'O YHUCIIa
KommnekcHsie uncna. Anrebpandeckas u

74 TpUTrOHOMETpHUecKas (HOPMBI 3aIuCU
KOMIUIEKCHOT'O YHUCIIa

75 ApudmeTrueckre onepanuu ¢ KOMIJIEKCHBIMH
qHrclaMu

76 Apudmernueckue onepanuy ¢ KOMIICKCHBIMU
qHCcIaMU

77 N300pakeHne KOMIUIEKCHBIX YUCEN Ha
KOOPAMHATHOW MIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YUCeN Ha
KOOPJIMHATHOH IJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii cTtenenu u3
KOMIUIEKCHOT'O YHcia

80 ®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMIUIEKCHOT'O YHcia

81 [IpuMeHeHre KOMIUIEKCHBIX YUCEN UIsl peLIeHHS
(U3NYECKUX U TEOMETPUUECKUX 3a1a4

82 KonrtpomnbHas padora: "KommuiekcHsle uncia”

83 HatypanbHble u nensle yncia

84 HatypanbHble u nensle uncna




85

HpI/IMCHeHI/Ie IMMPU3HAKOB ACIIMMOCTHU LCIIbIX YUCCIT

86 [IpumeHeHne NPU3HAKOB AETUMOCTHU LEJIBIX YUCEI

87 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX YUCEL:
HOJl u HOK

88 [IpumeHeHue NpU3HAKOB AETUMOCTHU LENbIX YUCEIL:
HOJl n HOK

89 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX YUCEIL:
OCTaTKHU 10 MOJYJIIO

90 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX YUCEIL:
OCTaTKHU 10 MOJYJIIO
[IpumeHeHne NPU3HAKOB AETUMOCTHU LENbIX YUCEII:

91 anroput™ EBKiMIa uis penmeHns 3a1a4 B mesIbIX
quciax

92 Kontponbnas padota: "Teopus menbix uncen"

93 CucreMa 1 COBOKYIHOCTh YPaBHEHUI.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-CIIEJICTBUS

94 CucreMa 1 COBOKYIHOCTh YPaBHEHU.
PaBHOCHIIbHBIE CHCTEMBI M CUCTEMBI-CIIEJICTBUS

95 OcHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEH palliOHAIbHBIX YPaBHEHUN

96 OcHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEW HPPaLMOHANILHBIX YpaBHEHUI

97 OcHOBHBIE METO/IbI PEIIEHUSI CUCTEM U
COBOKYITHOCTEH MMOKa3aTeIbHbIX YPaBHEHHIA

08 OCHOBHBIE METO/IbI PEILIEHHS CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHBIX YPaBHEHHIA

99 OCHOBHBIE METO/IbI PEILICHHSI CUCTEM U

COBOKYITHOCTEH JIorapu()MUYECKUX YpaBHEHUI




OcHoBHEIC MCTOABI PCIICHUA CUCTCM U

100 COBOKYITHOCTEH Jlorapu(pMHUUECKUX YpaBHEHUIA
[IpuMeHeHHE CHCTEM K PEIICHUIO MAaTEMaTHYECKUX

101 3a/1a4 ¥ 3a]1a4 U3 Pa3IMIHBIX 00IacTel HAyKu U
pEATbHOM KU3HU, HHTEPIIPETAIHSI IOy ICHHBIX
pe3yJIbTaTOB
[IpuMeHeHre CUCTEM K PEIICHHIO MAaTeMaTHISCKIX

102 3a]1a4 | 3aJ1a4 U3 Pa3IMIHBIX 001acTel HAyKu U
peaTbHOM KU3HU, HHTEPIIPETAIHSI TOJTYICHHBIX
pe3yJIbTaTOB
[IpuMeHeHEe HEPaBEHCTB K PEIICHUIO

103 MaTeMaTHYECKHX 3aJ7a9 U 33]1a9 U3 Pa3THIHbIX
obnacTelt HayKu U pealbHOW KU3HH,
WHTEPIIPETAIHS ITOJTYICHHBIX PE3yJIbTaTOB
Kontponbnas padota: "CuctemMbl pallioHaIbHBIX,

104 HMPpAIMOHAIBHBIX TIOKA3aTeIbHBIX U
norapu(pMuUIecKux ypaBHeHUN"

105 PanmonansHbIe YpaBHEHHS C TapaMeTpaMu

106 PanronanbHbIC HEPABEHCTBA C TapaMETPaMHU

107 PanrioHanbHbBIE CUCTEMBI € ITapaMeTpaMu

108 HppanuoHaibHbie ypaBHEHUs, HEPABEHCTBA C
rnapaMeTpamMmu

109 HppanmonaibHble CUCTEMBI C TApaMeTpaMu

110 [TokazarenbHbIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 IlokazarenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckre ypaBHEHHUs, HEPABEHCTBA C

napameTpamMu




113 Jlorapugmuueckie CUCTEMBI ¢ TapaMeTpaMH 1

114 TpuroHomeTpudecKkue ypaBHEHHUs C IIapaMeTpaMu 1

115 TpuroHomeTpruecKre HEPABEHCTBA C TaPAMETPAMHU 1

116 TpuronomeTpudecKre CUCTEMBI € ITapaMeTpamMmu 1
[locTpoenue u uccienoBaHle MaTeMaTHYECKUX

117 MOJIEJIEH peabHbIX CUTyaluii C TOMOILBIO 1
YpPaBHEHHUH € ITapamMeTpamu
[TocTpoenue u uccienoBaHre MaTeMaTHYECKUX

118 MOJIENIEN PEATbHBIX CUTYallUi C MOMOILBIO CUCTEM 1
YpaBHEHHUH € ITapamMeTpamu
[TocTpoenue u uccienoBaHre MaTeMaTHYECKUX

119 MOJIENIEN PEATbHBIX CUTYallUi C MOMOILBIO CUCTEM 1
YpaBHEHHUH € ITapamMeTpamMmu

120 Kontponbnas padota: "3agaun ¢ mapamerpamu" 1

121 [ToBTOpeHue, 0600IIeHNEe, CHCTEMAaTH3aI|s 3HAHWUI 1
"YpaBuenus"

122 [ToBTOpeHnue, 06001IeHNE, cCCTeMaTH3allus 3HaHUI: 1
"YpaBuenus"

123 [ToBTOpeHnue, 06001IeHNE, cCCTeMaTH3allus 3HAHUI: 1
"VpaBuenus. CucteMbl ypaBHEHHIT"

124 [ToBTOpeHnue, 06001IeHNE, cCCTeMaTH3allus 3HAHUI: 1
"HepaBenctna"

195 [ToBTOpeHnue, 06001IeHNE, cCCTeMaTH3allusl 3HAHUI: 1
"HepaBenctna"

126 [ToBTOpeHue, 06001IeHNE, CHCTEeMaTH3allks 3HAHUI: 1
"HepaBencrsa"

127 [ToBTOpeHnue, 06001IeHNE, CCTeMaTH3allvsl 3HAHUI: 1

"[IponsBonHas u e€ npumeHeHue"




[ToBTOpenue, 0600IIeHNE, CUCTEMAaTU3AIUs 3HAHUI:

128 | . " 1
[IpousBoHas U €€ MpUMEHEHNE

129 [ToBTOpEeHUE, 0600IIEHNE, CHCTEMAaTH3allNsT 3HAHUH: 1
"[IpousBonHas u e€ npumeHeHue"

130 [ToBTOpEeHUE, 0600MIIEHNE, CHCTEMAaTH3allNsT 3HAHUI: 1
"NuTerpan u ero npuMeHexue"
[ToBTOpEeHue, 06001IeHNE, cCCTEMaTH3allMsl 3HaHUI:

131 "Oyukun" 1
[ToBTOpEHUe, 06001IeHNE, CUCTEMATU3AlINS 3HAHUH:

132 "®yHkuun" 1

133 [ToBTOpeHue, 06o0IIeHNEe, CHCTEMAaTH3aIUs 3HAHUIN 1
"®yHkuun"

134 Hrorosas koHTpoJbHAs paboTa

135 Hrorosas koHTpoJbHAs paboTa

136 [ToBTOpeHUE, 0600IIEHNE, CHCTEMATH3AIIS 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136 10







YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET






