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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsplil Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro oOIero oOpa3oBaHMs,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIbHYIO 0a3y i
U3YyYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C JIpyroi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOy4YaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U IPYTHX
JUCHMIUIMH. B paMkax JaHHOro ydeOHOro Kypca OOydaroIiMecs OBIIAJIEBalOT
YHHUBEPCAJIbHBIM SA3BIKOM COBPEMEHHOH HaykH, KoTopas (OpMyIHpyeT CBOHU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIll Kypc anreOpbsl U Hadajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJaJlbIBaeT
OCHOBY [l YCHENIHOTO OBJaJCHUS 3aKOoHaMH (U3UKH, XUMHUH, OWOJIOTHH,
NOHMMAaHHS OCHOBHBIX TEHJICHUUHN pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHOMN YKU3HHU,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO e Bpemsi oBiajeHHe aOCTPAaKTHBIMU U JIOTHYECKU
CTPOTMMHU KOHCTPYKIHMSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JIOKa3bIBAThb
YTBEPKJIECHHS ¢ NOMOIIBIO MHIAYKLIHUN U PacCyXAaTh JEAYKTHUBHO, HUCIIOJIb30BaTh
0000IlIeHHEe W KOHKPETU3alMI0, a0CTparupoBaHUWE M aHAJIOru, (HopMHUpyeT
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyuenus yueGHOro kypca «Anredbpa M Hayajla MaTeMaTH4YECKOTO
aHalln3a» 00y4YaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3a]ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUS MAaTEMAaTHUYECKUX MOJEIIEN peallbHbIX CUTyaluu,
WHTEPHPETAllMd  TOJYYEHHBIX  PEIIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBLAAIOLIMMUCS MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

VY4eOHbIil Kypc o0nazaeT 3HAUMTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GOpMHPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduky ydeOHO
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATEJIBHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTHM 32 IOJYyYEHHBIN
pe3ynbTar.

B ocHoBe MeToauku OOydeHHs] anredpe W HadajlaM MaTeMaTH4eCcKOro
aHaJIK3a JICKUT AeATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YECKOrO
aHaJIM3a» BBIIEJIEHBI CIEAYIOLIUE COACPKATENBHO-METOAUYECKHE TUHUKU: «YHucna
U BbIUMCIEHUD», « DyHKUUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana



MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE
COJEPKATENbHO-METOANYECKHE JHMHUM H3Y4alOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOyueHus] Ha YpOBHE CpEIHEro o0Iero oOpa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT Ipyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMH W paszjaenamu. JlaHHBIN
yU4eOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
CoJep>)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUIMH, TaKHX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEeMAaTHUYECKU aHalIu3, TEOpUs MHOKECTB, MaTeMaTHyecKas
jgoruka m apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT BcE Oosee
IMIMPOKUM MATEMAaTHYSCKUM allapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEalbHOM
CUTYaIliH, IPUMEHSTh 3HAHUS, TOJYYCHHbIE IPU M3YYEHUH y4eOHOTO Kypca, JIs
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MaTeMaTHYECKON 3a7au, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopeprkarenbHO-MEeTOAUMYECKass JTUHUS «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢bopMHpOBaHrE HABBIKOB MCIOJIB30BAHUS JACHCTBUTEIBHBIX YMCEN, KOTOpOE OBLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanusi. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHusg 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CE0sl MCIOJIb30BAHUE PA3IUYHBIX
dbopMm 3amucu YHUCiIa, yYMEHUE JeiaTh NPUKHUIKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIC BBIPAXKCHHs, pabOTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypaibHBIX, IIEIbIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KaxaoM M3 3TUX MHOXECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUuyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICUCHHE KOPHS HATypaJbHOM CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHHIO Kpyra HCIHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iINuHbIX 33134
dbopMupyeTcsi peACTaBICHUE O €IWHCTBE MATEMAaTUKH KaK HayKH W €€ poiiu B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKpETH3aIHsl.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs Ha MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
paznene I[IporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3amad. B
pe3ynpTaTe OOy4alolIUecsl OBJIAJCBAIOT PA3IMYHBIMU METOJAMU PEIICHUs
palMOHAIBHBIX, HWPPAIMOHATIBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKNX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a TakKke 3ajad,
coJepKammx mapameTphl. [lodydeHHBIE YMEHHUS MIUPOKO HCIOIB3YIOTCS TPHU



UCCIeNOBaHNH (DYHKIMA C TIOMOIIBIO MTPOU3BOAHON, TIPU PEIICHUH MPUKIATHBIX
3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (DyHKLIUU.
Jannast copep:karenbHas IMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl 1Mo  ¢opMmyrnaMm, MOpeoOpa3oBaHUsl  PAIMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
COJEpKalNX CTENEeHU U Jiorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepruajia  MPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTpaKTHOrO MBIIUICHUSI O0ydYaromuxcs, GOpMHUPYIOTCS HABBIKU JIETYKTUBHBIX
paccyxlieHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemiaracT d(PQGEeKTUBHBIE WHCTPYMEHTHI JUISl PCIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJSAIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

CopepkarenbHo-MeToau4eckass JUHUA «DyHKIMM U TpaduKU» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepuana. M3ydeHue cTeneHHou,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX YYEOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK M C PEIICHHWEM YypaBHEHHUW W HepaBeHCTB. [lpu »ToM OosbllIOE BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJIaMU 3aBUCUMOCTH MEXIY
pa3IMYHBIMU BEJIIMYUHAMH, HCCIENOBATh TMOJy4YeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, IO3BOJISIIOIIMX BBIpaXKaTh 3aBUCMMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M cioBecHo. Ero msyuenue
CIIOCOOCTBYET ~Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHasg nuHus «Havana mMareMaTM4ecKOro aHaln3a» IO03BOJISET
CYLIECTBEHHO PACIIMPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK U MPUKIAJHBIX 3a/1ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMMA, ONpEeAeNsiTb HX HauOONbIIME W HAUMEHbIIUE
3HAUEHUS, BBIYUCIATH IUIOMAAN (QUTYp U OOBEMBI TE, HAXOAUTh CKOPOCTH U
yCKOpeHHUsl TmporieccoB. JlaHHasi cojepkaTenbHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTYyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 33/1a4aX. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4E€CKOIro
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUW pPaCO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HarT O



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKHA Kak
HAyKH, U 00 UX aBTOpPaXx.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KypC IKOJIBLHON MaTeMaTHUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMAaTHUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BaTh €0 JIJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKM KaK HayKd CJeAyeT IpPU3HATh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIIEIOBAHHE OIPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  JJEMEHTaMHU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yuebHOM Kkypce «AnreOpa u Hadajga MaTEMaTHYECKOTO aHaIHM3ay
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
Ccroco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIENCH peanbHBIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMONIbIO ammapara anreOpbl |
MaTEeMaTHYECKOTO aHallh3a, WHTEPIPETAlMH TONYYCHHBIX Pe3yJIbTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTpaMMBbI, IOCKOJIBKY BECh MaTepuall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOI0JaTEIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, abCcTparupoBaThes,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTEeMaTHYECKOTO aHAIIN3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATUYHBIC JPOOH, IMPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMd.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosIend (GOpMbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJI PEIICHUS MTPAKTUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapupma. JlecaTuuHble W HaTypalbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIbHBIC ypaBHEHHUSI M YypaBHEHMs-ClenCTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIO4JIEeH C ocTtaTkoM. Teopema be3dy. MHoOrouneHsl ¢  LENBbIMH
kodpdunmuentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cuctem JIMHEWHBIX ypaBHEHHMHA. Marpuia CUCTEMBI JIMHEHHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHHU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pazlIMyHbIX 00JacTel HayKu M pealbHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3afanus ¢GyHKIUH. B3anmHo oOpaTHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yHkumu. Hymu dyHkuum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBajipaTuyHasi U APOOHO-TMHEHHAs (QYHKIMU. DIeMEHTapHOe
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazaTtenbHast U jorapudmuyeckas (yHKIHUHU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTprUUecKas Mporpeccuu. beckoneuHo yObIBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
npoueHTOoB. Mcrnonb30BaHWE MPOTPEecCUM Ul PELIEHUs pealbHbIX 3aaad
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoanbie GyHKIMU. OnpeneneHrue, reOMETpUUECKUN U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, onepanuy HaJ MHOXECTBAMH W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHMYECKOTO OOBEKTa, CIIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

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

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHrn u3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBHSI. PABHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTEeMaTHYECKUX 3aJad M 3a/Jad U3 pa3IudHbIX oOJacTeld HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonmpl pelieHUs ypaBHEHM W HepaBeHCTB. I 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauana MaTeMaTH4eCKOro aHajan3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIs OINPENEIICHHs CKOPOCTH U YCKOPEHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hetorona-JleiiOuua.

[Ipumenenue wHTErpajga A HAXOXKIACHUS ITUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOMIEeTocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO TMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHME IIEHHOCTH TPYJIOJIIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpl, IJIaHUPOBAHWE IIOCTYNKOB U OIICHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBeYeCKOM MACATENIbHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeficTBU:

BBISIBJIAIT M XapaKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TIOHATHUH, yCTaHABIUBATh CYIIECTBEHHbIN NMPU3HAK KilacCU(pUKaALUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NPeoOpPa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIIT MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IIPOTUBOPEUHSI
B (hakTax, JAHHBIX, HAONIONEHUSAX U YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JenaTb BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JIEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUU;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpATh CMOCO0 pelieHrus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHpYIOIMIME  MOPOTHBOpEYHe,  MpolJeMmy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOTO 00BEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOKHOE pPa3BUTHE IpOLlecCa, a TakKE BbBIABUTATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJTU3HPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M INHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COIMOCTABISTh CBOU CYXKIEHUA C CYXICHHUSIMHU APYTMX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpaATh (opmar BBICTYIUIEHHS C YYETOM 3ajaad
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa pelieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHUH YYEOHBIX 3ajay, MPUHUMATh 1€Jb COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyHMHoBbIX GopMax paboThl (00CykaeHUs, OOMEH MHEHHUIA,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIbTATBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OECKOHEYHAas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIHKEHHBIC BRIUMCIICHUS, TIPAaBUJIa OKPYTIICHUS, IPUKUIIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
MPaKTUYECKUX 3a]a4 U NPEACTABICHUS TaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH NOHATUAMHU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUSI-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMA KO3(h(UIMEeHTaMi, KOPHU MHOTOWIECHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MATpUlbl 2 X 2 M €ro IeOMETPUYECKHH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IOMOIIBI0 MAaTpUIl W OIpPEAEIHTEIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSE npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYeckrue GopMyIibl Uil TpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTyallUd Ha S3bIKE alreOpbl, COCTaBJIATh
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KOMOO3UIMs (yHKUuH, rpadux QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: UETHBIE M HEUYETHBIE (PYHKIUHU,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeIbIM TIOKa3zareneM, rpapuk CTENeHHOW (YHKIHMH C HAaTypaJlbHBIM M LEJIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OMpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATUSAMHU: apuPMeTHUecKass U TeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUM Ui PEIIEHUs peajbHBIX 3aJad IMPUKIIATIHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OINEPUPOBATH MMOHATUSIMHU: HENPEPhIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUAMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBATh TMOHSATHUSIMU: OIpENeNCHUE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOydyenus B 11 kiacce oOy4aromuics TOJYYHUT CIEAYIONIUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M LEJbIX YHUCEN, HUCIOJIb30BaTh MPU3HAKU ACIUMOCTU
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CBOOO/IHO ONEpUPOBATH TMOHATUSMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPHUPOBATH TOHATHSIMHU: HUPPAIMOHAIBHBIE, MMOKA3aTeIbHBIE H
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSITH TpauuecKre METOJIbI IJI PEIICHUSI YPaBHEHUM U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBAaTh TOCTPOEHHBIE MOJEIM C MCIIOJIb30BaHUEM ammapara aiareOphl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIlIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICTICHUs] CKOPOCTH W YCKOPEHHWsS Tpollecca, 3aJaHHOro (GOpMYyJION WIu
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUN Ha TpUMEpE
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM pPOBbLIE)
n/n NPOrpamMMbl Bcero Koutpobire o0pa3oBaTe/bHbIE Pecypchl
padoThI
MHOK€eCTBO IEHCTBUTENBHBIX YHACEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0if CTETICHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHHs
6 TpuroHomeTpuyeckue BbIpaXeHus U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCUH 10 1
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AT 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10




11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB M TeM dyeKkTpoHHbIe (LM pPOBbLIE)
n/n MPOrpaMMbl Bcero Kontpoaivie o0pa3oBaTebHbIe PeCypChl
padoThI
1 I/ICCJIGI[OBaHI:Ie (GYHKIUH C TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUYECKUX (HYHKIIHH. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 WppanmoHaibHbie, MOKa3aTeIbHbIC U 24 1
norapuMUYECKHe HEPABCHCTBA
5 KommiekcHbie yucna 10
6 HarypanbHble u 1ienble yncina 10 1
CucreMsl palioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 HOBTOPGHI/IG, 000011IeHHE, CHUCTEMATH3AIIAS 16 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka KonTpoJbHbIe
n/n Bceero U3YyYeHUS oOpa3oBaTesibHbIE
padoTshI
pecypchl
1 MHOX€eCTBO, OIepaluy HajJl MHOKECTBaAaMH 1 0 02.09.2024
nX CBOMCTBA
2 Juarpammsl Diinepa-Benna 0 02.09.2024
3 [IpuMeHeHne TeopPETHKO-MHOKECTBEHHOTO 0 05.09.2024
armapara Jijis pelIeHHs 3a1a4
Parmmmonansusie ynciaa. OOLIKHOBEHHEIE U 0
4 JECATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEUHBIE 05.09.2024
NePUOANYECKHE TPOOH
Pammmonansabie yncina. OOBIKHOBEHHEIE U 0
5) JECSITUUHBIE TPOOH, MPOLIEHTHI, OECKOHEUHbIE 09.09.2024
MEPUOIUUECKHE TIPOOH
6 [Tpumenenue npoOeii ¥ TPOLIEHTOB IS 0 09.09.2024
petieHus MPUKIAIHBIX 33124
7 [Ipumenenne qpodeit u MPOIEHTOB ISt 0 12.09.2024
pelIeHus MPUKIATHBIX 3a71a4
8 JleicTBuTenbHbIE Ynciia. PaimonanbHbIC U 0 12.09.2024
HUPpAIMOHATILHBIE YHCIIa
9 ApuI/I(I)MCTI/I‘-ICCKI/Ie olepaIyu C 0 16.09.2024
IeHCTBUTEIIHLHBIMU YUCIAMHU
10 Moaynbs IeMCTBUTEIHHOTO YHCIIA U €TO 0 16.09.2024




CBOMCTBA

11

12

13

[TpuG>xEHHBIC BEIYMCIICHUSI, TPABUJIA
OKpYTJICHUS, TPUKUIKA U OLIEHKA Pe3yJIbTaTa
BBIYUCIICHUN

OCHOBHBIE METO/IbI PELICHUS LENbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIE METOIbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

19.09.2024

19.09.2024

23.09.2024

14

OcHOBHBIE MCTOABI pCHICHUA LCIIbIX U
IpOoOHO-pallMOHATIBFHBIX YPABHEHUH U
HEPaBCHCTB

23.09.2024

15

16

17

18

19

20

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTOUYJIEHa HA MHOTOYJIEH C
octaTtkoM. Teopema besy

MHorousneHsl ¢ HeabMu KodhpuineHTamu.
Teopema Buera

Pemrenne cucreM TMHENHBIX YpaBHEHUN

Pemenue cucreM JIMHENHBIX ypaBHEHUI

Marpuiia cucTeMsl JINHEWHBIX YPaBHEHUM.
Ornpenennurens MaTpuLbl 2X2, €ro
T€OMETPUUYECKHI CMBICT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

Onpenenurens MaTpULbl 2X2, €ro
T€OMETPUYECKUI CMBICIT U CBOWCTBA;
BBIYHCIICHHE €T0 3HAUCHUS

26.09.2024

26.09.2024

30.09.2024

30.09.2024

03.10.2024

03.10.2024




21

[Ipumenenue onpeaenutTens AJjisg perieHus
CHUCTEMbI JINHEHHBIX YpaBHEHUM

07.10.2024

22

23

Pewenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenne nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMbI JINHEHHBIX YPAaBHEHUM

07.10.2024

10.10.2024

24

KonTtpomnpHas pabdora: "Pannonanbuble
yYPaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JMHENUHBIX ypaBHEHUN"

10.10.2024

25

OyHKIMS, CIIOCOObI 3a1aHus (PYHKITIH.
Bsanmuo obparnbie pynkium. Kommosumms

byHKIII

14.10.2024

26

27

I'paduk QyHkuuu. dnemMeHTapHbIC
npeoOpa3zoBanus rpadukoB QyHKINN
OO6nacTp onpeneneHuss 1 MHOKECTBO
3HayeHudt pynkuuu. Hynu ¢pyHkuumu.
[TpomexyTKM 3HaK MOCTOSIHCTBA

14.10.2024

17.10.2024

28

UYErHble 1 HEUETHDBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIMU

17.10.2024

29

MaxkcuMyMbl U MUHUMYMBI (DYHKITHH.
HauOospliiiee 1 HanMeHbIIIee 3HAUCHNE
(GYHKIIMHY Ha IPOMEXKYTKE

21.10.2024

30

31

JluneliHasi, KBagpaTU4Has U JpOOHO-
TuHeHas GyHKuun

DIEMEHTAPHOE UCCIIEI0BAHUE U TIOCTPOEHHE
rpaduKoB 3TUX QYHKIUN

21.10.2024

24.10.2024




3JI€M€HTapHOC HCCJIICAOBAHUC U ITOCTPOCHUC

32 _ 24.10.2024
rpauKoB 3TUX QYHKIIUHA

33 Cremnens c 1eIbIM IT0Ka3aTeneM. bunom 07.11.2024
Hsrotona

34 CreneHb C 1eNbIM NoKaszaTeneM. buaom 07.11.2024
Hprorona

35 Crenennast GyHKIUSA C ElaTyp“aJH)HI)IM U 11.11.2024
1eNbIM TMoKa3aTeneM. E€ cBoiicTBa u rpadux

. n

36 KonTtponphast padora: "Crenennast QyHKIHSL. 11.11.2024
E€ cBoiicTBa u rpaduk”

37 ApudmeTndeckuii f(OpeHL HATypaJIbHON 14.11.2024
CTETEeHH U ero CBOMCTBA

38 ApudmeTndeckuii KOpeHb HaTypaIbHOU 14.11.2024
CTEIIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIIOBBIX BBIPAKCHHIH, 18.11.2024
COJICPIKAIINX CTEIICHH U KOPHH

40 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH, 18.11.2024
COJIepIKalINX CTENEHH U KOPHH

41 [IpeoOpa3oBaHMs YUCIOBBIX BEIPAXKCHHH, 21.11.2024
COJICPIKANINX CTEIICHH W KOPHH
Uppannonansueie ypaBHeHUs. OCHOBHBIE

42 METO/TBI PEIICHUS UPPAITUOHATEHBIX 21.11.2024
ypaBHEHUU
Uppanunonansueie ypaBHeHus. OCHOBHBIC

43 METO/IBI PEIICHUS UPPATUOHATEHBIX 25.11.2024
yYpaBHEHUN

44 Uppannonansueie ypaBaeHus. OCHOBHBIC 25.11.2024

MCTOJbI pCHICHUSA UPppALTUOHAIIBHBIX




ypaBHEHU I

PaBHOCHIEHEIC MNEPEXO0Abl B pCICHUHA

45 28.11.2024
UppaMOHATIBHBIX YPaBHEHUN

46 PaBHOCHIIBHBIE ITEPEXO/IBI B IBCIHGHI/II/I 28.11.2024
UppaLMOHATIBLHBIX YPaBHEHUN

47 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT 02.12.2024
UpPPaMOHATILHBIX YPaBHEHUN

48 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU 02.12.2024
UpPPaMOHATIFHBIX YPaBHEHUN
CaoticTBa u rpaduK KOpHs N-Oi CTENEHH KaK

49 GbyHKIIMM 00paTHOI CTENEHH ¢ HATypaJIbHBIM 05.12.2024
HoKaszaresieM
CaoticTBa U rpaduK KOpHSI N-Ol CTETICHH KaK

50 (GyHKIIMM 00paTHON CTENEHU C HaTypalbHbIM 05.12.2024
nokKasaresieM
KonTponsHas pabora: "CBoiicTBa 1 rpaduk

ol KOpHs N-o¥ crenenu. MppannoHansHbie 09.12.2024
ypaBHeHHUA"

59 CreneHb ¢ paliMOHAJILHBIM TIOKa3aTeneM U eé 09.12.2024
CBOMCTBa

53 CreneHb ¢ palMOHAIbHBIM TIOKa3aTenIeM U eé 12.12.2024
CBOMCTBA

54 CremneHb ¢ pallMOHAIBHBIM [TOKa3aTeleM U e€ 12.12.2024
CBOMCTBA

55 [Toxa3zatenbHast GyHKIM, €€ cBOICTBA U 16.12.2024
rpadux

56 Hcnonp3oBanue rpaduka QyHKINH 115 16.12.2024

peluieHus: ypaBHEHU I




Hcnonp3oBanue rpaduka QyHKIHH 115

57 _ 19.12.2024
pelLeHNs ypaBHEHUH

58 [loka3arenbHble ypaBHeHUs1. OCHOBHbBIE 19.12.2024
METO/IbI pEIICHUS TOKA3aTEbHBIX YpaBHEHHHA

59 [Toka3zaTenbHble ypaBHeHUs1. OCHOBHBIE ) 93.12.2024
METO/IbI pEeIlIeH!s 0Ka3aTEeNIbHBIX YPABHEHU I

60 [lokasarenbHble ypaBHEeHUs. OCHOBHbBIE ) 23.12.2024
METO/IbI pEeIlIeHUs T0KA3aTeNIbHBIX YpaBHEHHH

. n

61 KonTtpomnpHas padora: "[lokazaTensHas 26.12.2024
¢ynknus. [TokazarensHbie ypaBHeHus"

62 Jlorapudwm yucna. CpoiicTa norapudpma 26.12.2024

63 Jlorapudwm yucna. CoiicTa norapudpma 09.01.2025

64 Jlorapudm umncna. CoiicTBa jJorapudpma 09.01.2025

65 JlecsiTuuHble 1 HaTypaJibHbIE JIOTapU(PMBI 13.01.2025

66 JlecaTHYHBIE U HATypaJIbHBIE JTOTapH (MBI 13.01.2025

67 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX 16.01.2025
Jorapupmbl

68 [TpeoOpa3oBaHue BRIpAKESHHUN, COACPIKAIIIX 16.01.2075
sorapu@msl

69 [TpeoOpa3oBaHue BRIpAKESHHUN, COACPIKAIIIX 50.01.2025
aorapudmbl

70 Jlorapugmuueckas pyHKIus, €€ CBOHCTBA U 20.01.2025
rpaduk

71 Jlorapudpmudeckas hyHKIMs, €€ CBOWCTBA U 23.01.2025




rpaduk

Hcnons3oBanue rpaduka QyHKIUN A5

72 5 23.01.2025
pelIeHNs ypaBHEHUI

73 Hcnonp3oBanue rpabe/IKa byHKIMM 17151 7.01.2025
pelLeHNs ypaBHEHUH
Jlorapudmmueckue ypaBHeHus. OCHOBHBIE

74 METO/IbI p?meHI/m J0rapuPMHUUECKUX 27.01.2025
ypaBHEHUH
Jlorapugmuueckue ypaBHeHus. OCHOBHBIC

75 METO/IbI pG:IHeHI/Iﬂ J0rapuPMHUUECKUX 30.01.2025
ypaBHEHUI
Jlorapugmuueckue ypaBHeHHusl. OCHOBHBIE

76 METO/IbI piH.IeHI/I}I Jorapu(MUIECKUX 30.01.2025
ypaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUU 03.02.2025
JorapupMHUUECKUX ypaBHEHUH

78 PaBHOCUIIBHBIE TIEpEXO/IBI B pfmerm 03.02.2075
Jorapu(pMUUECKUX ypaBHEHHM

. n

79 Konrtponsnas pabora: "Jlorapudpmuueckas 06.02.2025
¢byuknus. Jlorapupmuueckue ypapuenus"

80 CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC 06.02.2025
YKCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC 10.02.2025
YHCIIOBOTO apryMeHTa

82 ApKcuHYC, apKKOCUHYC U apKTaHT€HC 10.02.2025
YKCIIOBOTO apryMeHTa

83 ApKcUHYC, apKKOCUHYC U apKTaHT€HC 13.02.2075

YH1CJIOBOI'O apryMEHTa




84

Tpuronomerpuyeckas OKpyKHOCTb,
orpeziesieHue TPUTOHOMETPUUECKHUX (DYHKIUI

13.02.2025
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,
85 OTpeieIeHne TPUTOHOMETPHUECKUX (DYHKIIUN 17.02.2025
YHCJIOBOI'O apryMeHTa
86 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 17.02.2025
87 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI 20.02.2025
88 OCHOBHBIEC TPUTOHOMETPUYECKHE (HOPMYITBI 20.02.2025
89 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 24.02.2025
90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 24.02.2025
BBIPAKECHUI
o1 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 27.02.2025
BBIPAKECHUI
92 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 7.02.2025
BBIPAKECHUI
93 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 03.03.2025
BBIPAKECHUI
94 Pemienne TpuroHOMeTpUYECKUX YpaBHEHUN 03.03.2025
95 Pemenne TpuroHoMeTpruuecKUX ypaBHEHUI 06.03.2025
96 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUN 06.03.2025
97 PemieHne TpUroHOMETpUYECKUX YPaBHEHUN 10.03.2025




10.03.2025

98 Pemienne TpUroHOMETPUYECKUX YPAaBHEHHUNA

99 Pemienne TpUroHOMETPUUECKUX YPAaBHEHHUN 13.03.2025

100 Pemenre TpuroHoMeTpHYECKUX YpaBHEHUN 13.03.2025
KontponsHas pabdora: "Tpuronomerpuyeckue

101 BBIPAKEHUS U TPUTOHOMETPUYECKUE 17.03.2025
ypaBHeHUA"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS

102 [ocjieqoBareIbpbHoCTell. MeTo 17.03.2025
MaTeMaTHYECKOW WHIYKIIH
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE

103 MOCJIeIOBaTEILHOCTH. VIcTOpus aHamu3a 50.03.2025
0ECKOHEUHO MaJIbIX

104 Apudmernueckast nporpeccus 20.03.2025

105 ['eomeTrpuueckas nporpeccust 31.03.2025

106 beckoneuHo yObIBaroIias reoMeTpuuecKas 31.03.2025
nporpeccus

107 CyMMa O0ecKOHEUHO yOBIBaromen 03.04.2025
reOMEeTPHUUECKON MPpOorpeccun

108 JIMHEWHBIN ¥ SKCIIOHEHITHATIBHBIN POCT. 03.04.2025
Uucno e. DopMyna CIOKHBIX IPOLEHTOB

109 JIuHeWHBIN M SKCIIOHEHIMATIBHBIN POCT. 07.04.2025
Yucno e. DopMyia CIOKHBIX TPOLEHTOB

110 Hcnonp30BaHre IPOrPECCUU ISl pEeLICHUS 07.04.2025

peaJIbHBIX 3a/1a4 PUKJIAJHOTO XapaKTepa




KonTtponsnas padora: "[locnenoBaTeabHOCTH

111 10.04.2025
u nporpeccun”

112 HenpepsiBHBIC (DYHKIIMHM ¥ MX CBOKWCTBA 10.04.2025

113 Touka pevlsmea. AcumnToTs rpadukoB 14.04.2075
byHKIII

114 CpoiicTBa (h)yHKIMH HENPEPHIBHBIX Ha 14.04.2025
OTpe3Ke

115 CpoiicTBa (h)yHKIMH HENPEPHIBHBIX Ha 17.04.2025
oTpe3Ke

116 Meroa MHTEPBAJIOB Ul pELICHUS HEPABEHCTB 17.04.2025

117 Meroa MHTEPBAJIOB VIS PELICHUS HEPABEHCTB 21.04.2025

118 Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB 21.04.2025

119 HpI/IMerHI/Ie CBOWCTB HETIPEPBIBHBIX 24.04.2025
(byHKUUH 1715 pelieHus 3a1a4

120 HpI/IMerHI/Ie CBOWCTB HETIPEPBIBHBIX 24.04.2025
GyHKUUH 1715 peleHus 3a1a4

121 BIIP 28.04.2025

122 [lepBast u BTOpas Mpou3BOIHbIE (PYHKUINN 28.04.2025

123 OHpCI[eJ'IeHI/If:, TEOMETPUUYECKUIN CMBICTT 05.05.2025
IIPOU3BOTHON

124 Onpez(eneHHve, (UBUYECKUN CMBICIT 05.05.2025
MIPOU3BOTHOM

125 YpaBHeHUe KacaTeNbHOU K TpapuKy 12.05.2025

byHKIUA




YpaBHeHUE KacaTeNbHOU K TpapuKy

126 1 12.05.2025
byHKIUA

127 [Tpon3BogHBIC d7IEMEHTAPHBIX (DYHKITHI 1 15.05.2025

128 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN 1 15.05.2025

129 [IpousBoaHast CyMMBI, IPOU3BEICHUS, 1 19.05.2025
YaCTHOT'O M KOMITO3HUIIMU (PYHKIIUH

130 [IpousBoaHast CymMmBl, HpOI/IBBeIIeIU{I/Iﬂ, 1 19.05.2025
YaCTHOTO ¥ KOMITO3HIINU (hYHKITUH

131 [Tpou3BoiHAS CyMMBI, HpOI/ISBeI[eI:II/ISI, 1 59 05.2025
YaCTHOT'O M KOMITO3HMIIUU (PYHKIIUH

132 Kontponbnas padota: "[IponsBognas” 1 22.05.2025

OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 132




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBIE
Ne Hara uudgposbie
Tema ypoka KonTposbHbie
n/n Bceero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI
pecypchbl
1 [IpuMeHeHne MPOU3BOTHOM K MCCIICTOBAHUIO 0 02.09.2024
(GbyHKIIMI HA MOHOTOHHOCTh M 9KCTPEMYMBI
5 [IpuMeHeHnne Mpou3BOTHOM K MCCIIETOBAHUIO 0 02.09.2024
(GyHKIIMI HA MOHOTOHHOCTh M 9KCTPEMYMBI
3 [IpuMeHeHne Mpon3BOIHON K MCCIIETOBAHUIO 0 05.09.2024
(GyHKIHUH HAa MOHOTOHHOCTB M OKCTPEMYMBI
4 [IpuMeHeHne MPOU3BOTHOM K MCCIICTOBAHUIO 0 05.09.2024
(GyHKIIUI HA MOHOTOHHOCTB M 9KCTPEMYMBI
5 [IpuMeHeHne MpoON3BOTHOM K UCCIIETOBAHUIO 0 09.09.2024
(GbyHKIIUI HA MOHOTOHHOCTB M 9KCTPEMYMBI
6 [IpuMeHeHne Mpon3BOTHOM K UCCIIETOBAHUIO 0 09.09.2024
(yHKIIMI HAa MOHOTOHHOCTB M KCTPEMYMBbI
HaxoxxaeHre HanOobIIIero 1 HAMMEHBIIIETO 0
7 Ha4YeHHs HENPEPLIBHOM KIIMHU Ha
3Haqe eNpephIBHOI QyHKL 12.09.2024
OTpe3Ke
HaxoxaeHre HanOobIIIero 1 HAMMEHBILIETO 0
8 Ha4YeHUs HENPEPLIBHOM KM Ha
3Haqe eNpepHIBHOI QyHKL 12.09.2024
OTpe3Ke
HaxomneHHe HaI/I60.]'II)IHeFO 1 HAMMCHBIIICTO O
9 3HAYCHUA HCIIPEC BIBHOfI KIINU Ha
pep bymx 16.09.2024

OTpe3Ke




10

Haxoxaenne HanOoIbIIero 1 HAMMEHBIIIETO
3HAYEHUS HEMPEPbIBHOM (PyHKIMU HA
OTpe3Ke

16.09.2024

11

Haxoxxnenne HanOobIIEero 1 HAMMEHBIIETO
3HA4YEHUs1 HeTPEPhIBHOHN (PyHKIIMH Ha
OTpe3Ke

19.09.2024

12

13

14

HaxoxxaeHne HanOoJIbIIero 1 HAMMEHbIIETO
3HAYEHUS HENPEPbIBHOM (PyHKLINU Ha
OTpE3KE

HpI/IMeHeHI/Ie HpOHSBOI[HOﬁ JJIAA HAXOXKACHUA
HaWJIyqlIero pCuICHUA B IIPUKIIAIHBIX
3aJadax

HpI/IMeHeHI/Ie HpOHSBOI{HOﬁ JJIAA HaXOXKACHUA
HaWJIy4IIero pCUICHUA B IIPUKIIATHBIX
3agadax

19.09.2024

23.09.2024

23.09.2024

15

[Ipumenenne npou3BOTHOM JUIs
OTIpe/IeTICHUSI CKOPOCTHU U YCKOPEHHUS
mpolecca, 3a1aHHOT0 GOPMYIOi UITH
rpaduKom

26.09.2024

16

[IpuMeHeHne npou3BOHON [
OIIpEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
mporiecca, 3alaHHoro (GopMyJoN Hiu
rpaduKom

26.09.2024

17

Komnozunus GyHkiumit

30.09.2024

18

19

Kowmnozunus ¢pyHkimit

Kommnosumus hyHkmmii

30.09.2024

03.10.2024




I'eomerpuueckue oOpa3bl ypaBHEHUN Ha

20 _ 03.10.2024
KOOPJAMHATHOM MJIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha 07.10.2024
KOOPJAMHATHOW INIOCKOCTH

99 KOHTpOJELHa;I pabora: I/Iccnez[OBanI/Ie 07.10.2024
(GYHKIHHA ¢ TOMOIIBIO TPOU3BOTHOM"

93 [lepBooOpa3Has, OCHOBHOE CBONCTBO 10.10.2024
MepBOOOPA3HBIX

24 [lepBooOpasHbIe AIeMEHTAPHBIX ()YHKITHIA. 10.10.2024
[IpaBuiia HaxOX/A€HUS IEPBOOOPA3HBIX

o5 [TepBooOpazHbie 3NeMEHTapHBIX (YHKIUH. 14.10.2024
[IpaBuiia HaXOXACHUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4ecKnuid CMBICI 14.10.2024
MHTerpana

97 Brruncnenue onpeien€HHOro HHTETrpaa mno 17.10.2024
dhopmyne HeroTona-Jleitonuma

28 Brruncnenue onpenenéHHOro HHTerpana mo 17.10.2024
dbopmyne Hetotona-Jleitoauia

29 HpHMeHei{He MHTErpaa /i HaXOXKIACHUS 21.10.2024
IO IeH TIIIOCKUX PUTyp

30 [IpuMeHeHue uHTETpaia Jyisi HaXOXKIACHUS 21.10.2024
00BEMOB reOMETPUUECKHX TEJ

31 [Tpumeps! pemenuii quddepeHnaTbHbIX 24.10.2024
ypaBHEHUH

32 [Ipumeps! pemenuit guddepeHInaIbHbIX 24.10.2024
YpaBHEHUI

33 MatemaTuueckoe MOJEINPOBAHUE PEATIBHBIX 07.11.2024

MPOIIECCOB C MOMOIIIBIO AU HepeHITnaTEHBIX




YpaBHEHUU

Kontponbnas padota: "[lepBoobpazHas u

34 07.11.2024
uHTerpan”

35 TpH}"OHOMCTpH‘lCCKI/IG (byHKLIMH, UX 11.11.2024
CBOWCTBA U IrpaQuKu

36 Tpuronomerpuueckue GyHKIUH, UX 11.11.2024
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckue GyHKIUH, UX 14.11.2024
CBOWCTBA U TpapuKu

38 TpI/Ij"OHOMeTpI/I‘leCKI/Ie ¢byHKIMH, UX 14.11.2024
CBOMWCTBA U IrpapuKu

39 Tpuronomerpudeckue GyHKIUH, UX 18.11.2024
CBOWCTBA U TpapuKu
OT100p KOpHEH TPUTOHOMETPUIECKUX

40 YpaBHEHUH C IOMOIIbIO 18.11.2024
TPUTOHOMETPHUECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX

41 YPaBHEHUH C IIOMOILBIO 21.11.2024
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHUH C IIOMOILBIO 21.11.2024
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKUX

43 YpaBHEHU C TOMOIIbIO 25.11.2024
TPUTOHOMETPHUYECKONW OKPYKHOCTH

44 PeleHne TpUroHOMETPUYECKUX HEPABEHCTB 25.11.2024

45 Pemenue TpuroHoMeTprUYECKUX HEPABEHCTB 28.11.2024




28.11.2024

46 Pemienue TpUrOHOMETPHUECKUX HEPABEHCTB

47 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 02.12.2024
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUYECKUX (YHKIIUM. 02.12.2024
Tpuronomerpuyeckue HepaBeHcTBA"

49 OcHOBHBIE METOBI PEUICHUS TTOKa3aTeNbHBIX 05.12.2024
HEPaBEHCTB

50 OCHOBHBIE METO/IbI PEIICHHSI TOKA3aTEIbHBIX 05.12.2024
HEPaBEHCTB

51 OcHOBHBIE METOBI PEUICHUS TTOKa3aTeNbHBIX 09.12.2024
HEPaBEHCTB

59 OCHOBHBIE METO/IbI PELICHHS TOKa3aTeIbHBIX 09.12.2024
HEPaBEHCTB

53 OCHOBHBIE METO/IBI PEIICHUS 12.12.2024
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEeILICHUS 12.12.2024
Jorapu(MUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEeLLICHUS 16.12.2024
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METOJIBI PETICHUS 16.12.2024
Jorapu(MHUIECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI PEeIICHUS 19.12.2024
UppallMOHANILHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI PEeILICHUS 19.12.2024
UppalnoHaIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEILICHUS 23.12.2024




HMPPALMOHAIIBHBIX HEPABEHCTB

OcCHOBHEBIE MCTOJbI pCHICHUS

60 23.12.2024
UppanoOHaATbHBIX HEPABEHCTB

61 I'padnaeckue meTombl pemeljml 26.12.2024
UppaLMOHAIBHBIX YPaBHECHUN

62 I'paduueckue METObI pELICHHUS 26.12.2024
UppaIMOHAIEHBIX YPaBHEHHHA

63 I'paduyeckue MeToabI penieHus 09.01.2025
II0OKA3aTEeJIbHBIX YPAaBHEHUI

64 I'paduaeckue MeToabI penIeHus 09.01.2025
MI0Ka3aTeNIbHBIX HEPABEHCTB

65 I'paduueckue METOIbI peLICHNUS 13.01.2025
Jorapu)MUIECKUX ypaBHECHUI

66 I'paduueckue MeTo bl peLIeHus 13.01.2025
Jorapu(MUIECKUX HEPABEHCTB

67 I'paduueckue MeTo bl peLIeHus 16.01.2025
JorapupMHUUECKUX HEPABEHCTB
I'paduueckue METOIBI pEIICHNUS

68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX 16.01.2025
YpaBHEHUI
I'paduueckue MeTOIbI peLIeHUs

69 MOKa3aTeIbHBIX U JIOTapU(YMUIECKIX 50.01.2025
YpaBHEHUI
I'paduueckue MeTOIbI peLIeHUs

70 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 20.01.2025
HEPaBEHCTB

7 I'paduueckue MeTObI pELICHHUS 23.01.2025

MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX




HEPABEHCTB

Kontponbnas padota: "UpparnmonaibHbie,

72 MoKa3aTeIbHbIE U JorapudMudeckue 23.01.2025
HepaBeHCTBa"
KomrmiekcHbie uncna. Anredpanyeckas u

73 TPUTOHOMETpUYECKast (POpPMBbI 3amucu 27.01.2025
KOMIUJIEKCHOT'O YHUCIIa
KomrmnekcHbie uncna. Anredpanueckas u

74 TPpUTOHOMETpUYECKast (POpMBbI 3anucu 7.01.2025
KOMIUJIEKCHOT'O YHUCIIa

75 Apudmernaeckue oneparuu ¢ 30.01.2025
KOMIUIEKCHBIMHU YHCIIaMHU

76 ApudmeTrueckue orneparum ¢ 30.01.2025
KOMILUIEKCHBIMHU YHCIIaMHU

77 N300pakeHre KOMIUIEKCHBIX YHCell Ha 03.02.2025
KOOP/AMHATHOH MJIOCKOCTH

78 I/I3O6pa)KeHI/I€VKOMHJ'IeKCHBIX qucell Ha 03.02.2025
KOOPJAMHATHOH MJIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oit crenenu u3 06.02.2025
KOMIUIEKCHOTO YHCIIa

80 ®opmyna Myaspa. Kopau n-oit crenenu u3 06.02.2025
KOMIIJIEKCHOTO YHCIIa
[TpuMeHeHre KOMIUIEKCHBIX YMCEeT JIIS

81 peuieHns GU3NYEecKUX U reOMETPHUECKUX 10.02.2075
3a1a4

. n
82 KonrtponsHas padora: "KomruiekcHbie 10.02.2075

gucna"




13.02.2025

83 HatypanbHble 1 1ienpie ynciaa

84 Harypanbnblie u nienbie yucia 13.02.2025

85 [IpuMeHEeHHE TPU3HAKOB JICTUMOCTH IIEJIBIX 17.02.2025
yucen

86 [TpuMeHeHHE TPU3HAKOB JAETUMOCTH IENIBIX 17.02.2025
qyuces

87 [IpuMeHeHHE TPU3HAKOB JICITUMOCTH IIEJTBIX 20.02.2025
gucen: HOJl m HOK

88 [IpuMeHeHHEe TPU3HAKOB JACTUMOCTH IEJIBIX 50.02.2025
yucen: HOJl u HOK

89 [IpuMeHeHHE TPU3HAKOB JICTUMOCTH IIEJBIX 24.02.2025
YHCeNl: OCTaTKU MO0 MOAYITIO

90 [TpuMeHeHHE TPU3HAKOB JCITUMOCTH TIEITBIX 24.02.2025
9HCEeJI: OCTATKH 110 MOIYITIO
[IpumeHeHne MPU3HAKOB AETUMOCTH IIEJIBIX

91 qrcen: anropuT™ EBKimIa JUtsl pereHust 57.02.2025
3a7a4 B IEIbIX YHCIaX

. N

92 KonTponbnas pabota: "Teopus menbix 7.02.2025
yucen"
Cucrema ¥ COBOKYITHOCTb YPaBHEHHM.

93 PaBHOCHIILHBIE CHCTEMEL U CUCTEMBI- 03.03.2025
CIEACTBUS
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

94 PaBHOCHIILHBIE CHCTEMEL U CUCTEMBI- 03.03.2025
CIEACTBHS

95 OCHOBHBIE METOBI PEUICHUSI CUCTEM U 06.03.2025

COBOKYITHOCTEH palliOHAIbHBIX YPAaBHECHUI




96

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH MPpAllMOHATILHBIX
ypaBHEHUU

06.03.2025

97

98

99

OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U

COBOKYITHOCTEH IT0KA3aTEIbHBIX YPABHEHUI

OCHOBHEBIE METOJbI pCHICHUSA CUCTEM U

COBOKyrIHOCTCﬁ IIOKAa3aTCJIbHBIX ypaBHeHI/Iﬁ

OCHOBHBIE METOBI PELIEHUS CUCTEM U
COBOKYIIHOCTEH JIorapu(MU4eCKUxX
ypaBHEHUH

10.03.2025

10.03.2025

13.03.2025

100

OCHOBHBIE METOJIbI PELICHHSI CUCTEM U
COBOKYITHOCTEH JIoTapu(hMUIECKUX
ypaBHEHUH

13.03.2025

101

[IpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a]a4 U3
pa3auuHbIX 00JacTel HayKHU U pealibHOM
YKWU3HM, HHTEPIIPETALUs TOJTY4EHHBIX
pe3yabTaToB

17.03.2025

102

[IpuMeHeHne cUCTEM K pELIEHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a]a4 U3
pa3IMYHbIX 00JacTel HayKH U pealbHON
YKWU3HH, HHTEPIIPETALUS TOJTYYEHHBIX
pe3yiabTaToB

17.03.2025

103

[IpuMeHeHne HEpaBEHCTB K PEIICHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 3a]1a4 U3
pa3IMYHbIX 00JacTel HayKH U pealbHON
YKU3HU, MHTEPIPETALUs OTyYCHHBIX
pe3yabTaToB

20.03.2025




KonTpomnbnas padora: "CucreMbl
palMOHAIBHBIX, HPPAILIMOHATBHBIX

104
HOKaBaTeJ'If»HBIX U Jlorapu(pMu4ecKux 50.03.2025
ypaBHEHU"

105 PanyoHaneHbIE ypaBHEHMS C TapaMeTpaMu 31.03.2025

106 PanmonanbHble HEpaBeHCTBaA ¢ TapaMeTpamMu 31.03.2025

107 PanmonansHble CUCTEMBI C TapaMeTpaMu 03.04.2025

108 WppaunoHaibHble ypaBHEHUS, HEPABEHCTBA 03.04.2025
C mapameTpaMu

109 HppanmoHanbHbIe CHCTEMBI C TapaMeTpaMu 07.04.2025

110 IToka3aTenbHblE YpaBHEHUS, HEPABEHCTBA C 07.04.2075
napameTpamu

111 IToka3zaTenbHbIE CHCTEMBI C TAPAMETPAMHU 10.04.2025

112 Jlorapudpmuueckue ypaBHEHUs, HEPABEHCTBA 10.04.2025
C mapamMeTpamMu

113 Jlorapudmuueckne cucTemsl ¢ mapameTpaMu 14.04.2025

114 Tpuronomerpuieckrue ypaBHEHUS C 14.04.2025
napameTpamu

115 Tpuronomerpuveckrne HepaBeHCTBA C 17.04.2025
napameTpamu

116 Tpuronomerpudecknue CUCTEMBI C 17.04.2025
napameTpamu

117 [TocTpoenue u uccnenoBaHue 21.04.2025

MAaTCMAaTHUYICCKUX MOﬂeHeﬁ PCAJBbHBIX




CUTYalH C MOMOILBIO YPAaBHEHUH C
rnapameTpamu

[TocTtpoeHue u uccnenoBaHue
MaTEMATHYCCKHUX MOI[eHefI PCAJIbHBIX

118 . .
CUTYaLMH C IOMOILBIO CUCTEM YPaBHEHUH ¢ 91.04.2025
rapameTpamu
[TocTpoenue u uccienoBaHue

119 MaTeMaTHYECKUX MOJIENIEN peaibHbIX
CUTYalUH C IIOMOILBIO CUCTEM YPABHEHUI € 24.04.2025
napameTpamu

. n

120 KonTponbnas pabora: "3amnauu ¢ 24.04.2025
napameTrpamu"

121 HOBTOPGHI/I@, 0000111eHIEe, CUCTEMATH3AIUS 28.04.2025
3HaHui: "YpaBHeHus"

122 HOBTOPGHI/IG, 0000111eHHEe, CHCTEMATH3aIIUS 28.04.2025
3HaHui: "YpaBHeHus"

123 HOBTOPCHI/IG, 000011IeHHE, CHCTeMaTmaumj 05.05.2025
3HaHui: "YpaBHeHus. Cucremsl ypaBHeHUI"

124 HOBTOPGHI/IG, 0000111eHHEe, CHCTEMATH3aIIUS 05.05.2025
3HaHui: "HepaBeHncrna"

125 HOBTOP@HH@, 000011IeHHEe, CUCTEMATH3 IS 12.05.2025
3HaHui: "HepaBencrsa"

126 HOBTOPCHI/IC, 000011IeHHE, CHCTEMATH3ALIHS 12.05.2025
3HaHui: "HepaBeHcrna"

127 HOBTOP@HI/I@, 00001eHME, (iI/ICTGMﬂTI/ISElHI/ISI 15.05.2025
3HaHui: "[Ipon3BoaHas u e€ npumeHeHue"

128 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3AIIHS 15.05.2025

3HaHuil: "[IpousBoaHas u e€ npumeHenue"




129 [ToBTOpeHME, 06001IeHNE, CHCTEMAaTH3aIUs 1 0 19.05.2025
3HaHuii: "[IpousBoaHas u e€ npumeHenue"
130 [ToBTOpeHMEe, 06001IeHNE, CHCTEMAaTH3aIlUs 1 0 19.05.2025
3HaHui: "Oynkun"
131 Hrorosas koHTpoabHas paboTa 1 1 22.05.2025
132 HroroBast koHTpoIbHAs paboTa 1 1 22.05.2025
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 132 10




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIKN3a, T€OMETPHSL.
Anre6pa ¥ HavyaJla MaTeMaTUYeCcKoro aHaiau3a (B 2 yactsax), 10 kimacce/ Yacthb
1:

Mopakosuu A.I'., Cemenon I1.B.; Hacts 2: Mopakosuu A.I'. u npyrue; noa
penakiueit Mopakosuua A.I'., O0111€CTBO C OrpaHUYEHHON
OTBETCTBEHHOCTBIO

«10I] MHEMO3HMHA»

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

AnreOpa u Hauana maTemaTudeckoro ananu3sa. 10-11 kiaccel (0a30BbIf
ypOBeHB). MeToauueckoe rmocoobwue s yautens - Mopakosud A.I'., CeMeHOB
I1.B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
MHTEPHET

» MunucrepctBo oopazoBanus PD: http://www.edu.ru

» deniepalbHBIA HHCTUTYT Mearornyeckux uamepenwuii: http://www.fipi.ru/
 O6pasoBatenpHas ceth Chepym: https://sferum.ru

* Poccuiickas snextponHas mkosa: https://resh.edu.ru

 bubaunoreka [{OK: https://medsoo.ru
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