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MNOACHUTEJIBHASA 3AIIMCKA

VYuebHblii Kypc «Anrebpa U Hauyajga MaTeMaTUYECKOrO aHaIM3a» SBISETCS
OJIHUM M3 HauboJee 3HAYUMBIX B IporpamMMe CpeIHero oOuiero oOpa3zoBaHUs,
MIOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECHe4YMBaeT WHCTPYMEHTAIbHYIO 0a3y A
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C IPYroi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAaKTHOE MbIIIJIEHUE O0y4YarolINXcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHHUS MH(OpMATUKH, 0OIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYTUX
JUCHUIUIMH. B pamkax paHHOro y4eOHOro Kypca oOydaroluecs OBJaJeBaloOT
YHHUBEpPCaJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTU4eckoit popme.

VYyebHblii Kypc anreOpsl M Havyall MAaTeMAaTHUYECKOrO0 aHalM3a 3aKjIa/IbIBaeT
OCHOBY JJIi YCHEIIHOTO OBJaJCHHS 3aKOHAMU (U3UKU, XUMHH, OUOJIOTHH,
MOHMMAaHHUS OCHOBHBIX TEHJICHLUH Pa3BUTHUSI SKOHOMHKHU U OOIECTBEHHOW JKU3HU,
MO3BOJIIET OPHEHTUPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIONb30BaTh UX AJIS JajbHeHmero oopa3oBaHus U B
MOBCEHEBHOM XM3HU. B TO e Bpemsi oBiajeHHe aOCTPAKTHBIMU U JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMU aireOpbl M MaTeMaTHYEeCKOTO aHallu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JIOKa3bIBATb
YTBEPKACHUS C MOMOINBIO MHAYKIMH U PACCyXKIaTh NEAYKTUBHO, HCIIOJIb30BATh
00001IeHe W KOHKpETH3alluio, a0CTparupoBaHUE U aHAJIOTHUI0, (OpMHUpPYET
KpPEaTUBHOE U KPUTUUYECKOE MBIIIJICHUE.

B xone uzyuenus yueOHOro kypca «Anredpa M Hauyajga MaTeMaTUYECKOIrO
aHanm3a» 00ydJarolIuecs IMOJTy4aroT HOBBIM OMNBIT PEIICHUs MPUKIAJAHBIX 3ajad,
CaMOCTOSITENIbHOTO TMOCTPOEHUSI MaTEeMAaTUYECKUX MOJENEH peajbHBIX CHUTYyallHi,
UHTEpHpETallud  TOJYYEHHBIX  pElIeHUuH, 3HAKOMATCS € MIpUMepaMu
MaTEMaTUYeCKUX 3aKOHOMEpPHOCTEW B TMpUpOJEe, HAYyKe U MCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITHSIMHU U UX aBTOPAMH.

VY4eOHblii Kypc o00janaeT 3HAYUTENbHBIM BOCIUTATENBHBIM IOTEHIIHAIIOM,
KOTOpBIM peanu3yeTcsl Kak uepe3 Y4eOHbIl Marepual, CIOCOOCTBYIOIIUMA
(GbOpMHPOBAHHIO HAYYHOI'O MHUPOBO33PEHHS, TaK M yepe3 crneuuduky ydeOHOH
NEeATEIbHOCTH, TpeOyroled NpOJOJDKUTEILHOM KOHIIGHTpAMM BHUMAHMS,
CaMOCTOSITENIbHOCTH, AaKKypPaTHOCTH ¥  OTBETCTBEHHOCTH 3a TOJYYEHHBIN
pe3yJbTar.

B ocHoBe wmeronuku oOydeHusi anreOpe W HayajgaM MaTeMaTU4YeCKOro
aHaJIM3a JICKUT JeATEIbHOCTHBINA TPUHIUI O0yUeHHUS.

B crpykrype yueOHOro Kypca «Anredpa M Hayajia MaTeMaTUYeCKOIro
aHaJln3a» BbIAEICHBI CIEAYIOUINE COAEpPKaTeIbHO-METOANYeCKUe TUHUM: «Yucna
U BBIYUCIEHU», «DyHKINU U TpapuKny, «YpaBHEHUS U HepaBeHCTBa», «Havana
MaTeMaTU4YecKoro aHamusa», «MHoxecTBa U JiorTMka». Bce OCHOBHbIE



COJIEPKATETHHO-METOINYECKHE JIMHUM HW3YYaloTCs HAa TPOTSDKEHUHM JBYX JIET
oOy4eHHsT Ha YpPOBHE CpeAaHero oOmiero oOpa3oBaHMs, €CTECTBEHHO IOTOJHSS
Apyr Apyra W MOCTENEHHO HACHIMAsCh HOBBIMH TeMaMU U paszesamu. [laHHBIHI
yueOHBIA KypC SIBISICTCS HMHTETPATUBHBIM, TIIOCKOJIBKY OOBeauHsIET B cebe
COJIep)KaHWE HECKOJBKMX MAaTeMaTHYeCKHX ITUCIUIUIMH, TaKuX Kak anredpa,
TPUTOHOMETPHS, MAaTeMaTHYECKUH aHajau3, TEOPHs MHOXKECTB, MaTeMaTHdecKas
agoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAeBalOT Bc€ Oosee
IMIMPOKUM MATEeMAaTHYECKUM aIlapaToM, Y HUX TOCJIEI0BaTEIbHO POPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTEeMAaTHYECKyI0 MOJENb pPealbHOU
CUTYalliu, MPUMEHATh 3HAHWs, TIONy4YEeHHBIC MIPU M3YyYECHUH YUeOHOTO Kypca, AJs
PEIICHHS] CAaMOCTOSTENEHO C(HOPMYITHMPOBAHHON MaTEeMAaTUYECKOH 3a/1auu, a 3aTeM
WMHTEPIIPETUPOBATH CBOM OTBET.

ConepxarenpHO-MeTOIMYEeCKasl JTUHUS «UWclia U BBIYUCICHHUS» 3aBepIiacT
(dbopMUpOBaHNE HABBIKOB UCIIOIB30BAHUS ACHUCTBUTEIBHBIX YHUCEN, KOTOpOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001Iero oopasoanus. Ha ypoBHe cpemnero o0riero
oOpa3oBaHusi 0coboe BHUMaHue ynensieTcss (OPMUPOBAHHIO  HABBIKOB
PAIMOHATFHBIX BBIYMCICHHH, BKJIIOYAIONIMX B CE0S MCIOJIH30BAHUE PAa3TMIHBIX
dbopM 3ammcu 4Ymcla, YMEHUE JAeNaTh NPUKHUAKY, BBITIOIHATH NPUOMKEHHBIC
BBIYHCJICHHSI, OLICHUBATh YWCJIOBBIC BBIpAXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIIMMCS MHOXECTBa HATypaJIbHBIX, IICIIBIX,
pPAallMOHANBHBIX ¥ JIEHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX YHCENl. B KaXJaoM #3 O3TUX MHOXECTB paccMaTpUBAIOTCA
CBOMCTBEHHBIE €My crenuduueckne 3anaddl M OIepalu: JeJCHHe HaIeo,
ONIEpUPOBAHME OCTaTKaMHW HAa MHOXKECTBE IICNIbIX YHCEJ, OCOObIe CBOWCTBA
PAIMOHATBHBIX M MPPALMOHATBHBIX YHCEN, apU(PMETHYSCKIE ONEPAIIH, 8 TAKKe
W3BJICUCHUE KOPHS HATYPaJbHOW CTENEHH HAa MHOXKECTBE KOMIUIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTeNIbHOMY PACHIMPEHUIO Kpyra HCIOJBb3YEeMbIX YHCET U
3HaKOMCTBY C BO3MOKHOCTSIMH WX TMPUMEHEHUS ISl PEIICHUs Pa3uYHbIX 3a71ad
dopmupyeTcsi TpeACTaBICHHE O SIMHCTBE MATEMAaTHKU KaK HayKd U €€ poJid B
MIOCTPOSHUH MOJIENICH pPEabHOTO MHpPa, MIMPOKO HCIONB3YIOTCS 0000IIeHUEe u
KOHKPETHU3aIHS.

Jluanst «YpaBHEHHS U HEPABEHCTBA» pPEATU3yeTCs Ha MPOTSHKECHUH BCETO
oOydeHHss Ha YpPOBHE CpEeAHEro oOmero oOpa3oBaHHs, MOCKOJBKY B KaKIOM
paznene IIporpammbl MpeayCMOTPEHO pEUIeHHE COOTBETCTBYIONIMX 3anad. B
pe3yibprare OOyd4aroIiuecss OBIAJCBAIOT PA3UYHBIMH METOJAMH  PEIICHHS
palMoOHaNbHBIX, UPPAIMOHANBHBIX, TOKA3aTeIbHBIX, JIOTAPUDMUYECKUX |
TPUTOHOMETPUUYECKUX YpaBHCHWW, HEPaBEHCTB W CHUCTEM, a TakKe 3ajad,
colepkammx mapameTpbl. [lomydyeHHBIE YMEHHS IIUPOKO HCIONB3YIOTCS TIpU
UCCIIeIOBAaHNH (DYHKIUK C TIOMOIIBIO TPOU3BOTHOM, MPH PEHICHUN MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HAXOXKJECHUE HauOOJBIINX M HAMMEHBIIUX 3HaYEHUH (PYHKIIHH.
JlanHast copepxarenbHasi IMHUS BKIIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIMOJHATH  pacu€Ttel 1Mo  QopmyiaMm, MpeoOpa3oBaHHUS  palMOHAIbHBIX,
UPPAlMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKXKE€ BBIPAXKEHUU,
colepXalux cTeneHu u jorapudmel. braromaps u3ydeHuro anreOpanyeckoro
Marepuaja  IMPOUCXOAWT  JAJbHEWIIEE  Pa3BUTHUE  AITOPUTMHUYECKOTO U
aOCTPaKTHOTO MBINIUICHUS OOYy4Yaromuxcs, (OPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxJeHuid, paboTbl C  CHUMBOJIbHBIMU  (OpMaMH,  MPEACTABICHHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJE PABEHCTB M HEpaBEHCTB. AureOpa
npeasaraeT 3(QQGEKTUBHbIE MHCTPYMEHTBHI [IJIi pEIIeHUs MPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
SI3bIKA HAYKHU.

CopepxxarenbHo-MeToauueckass JuHUA «DyHKIMM U TpapuKU» TECHO
NeperuieTaeTcss ¢ APYrUMH JIMHUSIMU y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a0AET MOCIEI0BATEIBHOCTh U3YyUEeHHs MaTepuaa. M3yuenne creneHHou,
MOKa3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHM, UX CBOWCTB
U rpaduKOB, UCTIOIB30BaHUE (DYHKUMU IS pEelIeHUs 3a7ad U3 JPYruX y4eOHbIX
MPEAMETOB U PEAJTbHOM KU3HU TECHO CBSI3aHO KaK C MAaTEMaTUYECKUM aHAIM30M,
TaKk U C pElIeHHeM YpaBHEHMI M HepaBeHCTB. [Ipu 3TOoM OoJbllIOE BHUMAaHUE
ynemnsieTcs: GopMHpPOBAaHUIO YMEHUS BBIpaKaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY
pa3NMYHBIMH BEJIMYMHAMHU, HCCIEAOBATh MOJTYYEHHbIE (PYHKIHMH, CTPOUTH HUX
rpaduku. Matepuan 3Toi cojiepKaTebHON JTMHUN HalleJIeH Ha Pa3BUTHE YMEHUM
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXKaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
pazuuHOi (opMme: aHATUTUYECKOM, rpaduyeckoi U cioBecHou. Ero msyuenwue
CHOCOOCTBYET Ppa3BUTHUIO ANTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIEeHNIO U KOHKPETU3AINH, UCTIOTH30BAHUIO AaHAJIOTHA.

ConepxarenpHasd nuHus «Havama mMaremaTH4yeckoro aHaimsa» IO3BOJIAET
CYIIECTBEHHO PACUIMPUTh KPYr KaK MaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3a7ady,
JOCTYMHBIX OOYyYaroIKUMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOUTH
rpauKy CIOXHBIX (QYHKIMHA, ONPENENiaTh HMX HAWOOJbIINE W HAWMEHBIIHE
3HAYEHHsI, BBIYUCIATH IUIOMAAd (UTYp U OOBEMBI TEN, HaXOIUTh CKOPOCTH U
YCKOpeHHsl TmpoueccoB. JlaHHas colepkKaTenbHas JUHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TIIOCTPOEHUS MAaTEMAaTHYECKUX MOJEJIEN peajabHbIX CHUTYalHl,
IIO3BOJIIET HAXOAWTh HAWIyYllee pElIeHWe B MPUKIAAHBIX, B TOM YHCIIE
COLIMAJIBHO-9KOHOMUYECKHUX, 3a/1a4ax. 3HAKOMCTBO C OCHOBAMU MaTE€MaTUYECKOIrO
aHaiM3a CrocoOCTBYET pa3BUTHIO aOCTPAKTHOrO, (OPMabHO-JIOTMYECKOTO U
KPEAaTUBHOIO MBILIUICHHS, (POPMUPOBAHUIO YMEHUU pPaClo3HABATH MPOSBICHUS
3aKOHOB MaTEMAaTUKHU B HayKe, TEXHHUKEe M HCKyccTBe. OOywaroluecs y3HaIOT O



BBIIAIOIIMXCSL pe3yJibTaTaX, MOJIYYEHHBIX B XOJA€ PAa3BUTHS MaTEMaTHUKU Kak
HayKH, 1 00 UX aBTOpaXx.

CopepxxarenbHO-MeTOANYECKasl TUHUSA «MHOXKeCTBa U JIOTHKa» BKIIIOYAET B
ce0si DJIEeMEHTbl TEOPUM MHOXKECTB W MATEMAaTUYECKOM JOTMKUA. TeopeTHuKo-
MHOKECTBEHHBIE MPEICTABICHUS TPOHU3BIBAIOT BECh KYypC IIKOJIBLHON MaTeMaTUKU
U Tpe[jaraloT HamboJee YHUBEPCAIbHBIM S3bIK, OOBEIMHSIONIUN BCE pPa3/ieiibl
MaTeMaTUKM M €€ MPWIOKEHUN, OHHM CBSI3bIBAIOT pa3HbIE MaTEMaTUYECKHE
JUCUUIUIMHBL W WX TMPUWIOXKEHUd B eauHoe 1enoe. [losTomy BakHO [AaTh
BO3MOXKHOCTh OOy4aroIlleMycs [OHUMATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK
COBPEMEHHOM MaTe€MaTHUKH W HMCIOJb30BaTh €ro AJi BBIPAKEHUS CBOMX MBICIIEH.
JlpyrumM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT IpPU3HATh
CBOWCTBEHHYIO €W CTpOrocTb OOOCHOBAaHWW U CIIEJOBAHUE OMPEIACIEHHBIM
npaBuiaM  MOCTPOCHMSI  JIOKAa3aTeNbCTB.  3HAKOMCTBO  C  3JE€MEHTaMHU
MaTE€MaTUYeCKOM JIOTUKH CHOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIILICHUS
o0y4arouuxcsi, T03BOJSET UM CTPOUTH CBOM PACCYXACHHUS Ha OCHOBE JIOTUYECKHUX
npaBui, POPMUPYET HABBIKH KPUTHIECCKOTO MBIIIICHHUS.

B yue6HOM Kkypce «Anrebpa W Hayala MaTeMAaTUYECKOTO aHAIN3a»
NPUCYTCTBYIOT OCHOBBI MAaT€MaTHUYECKOTO MOJICTUPOBAHMS, KOTOPHIE IMPU3BAHbBI
crocoO0CTBOBATh (HOPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJENEH peabHbIX
CUTyallud, MCCINEJOBAaHUS ATUX MOJENed C TMOMOINBIO ammapara aireopbl u
MaTEMaTU4YeCKOro aHaln3a, HWHTEpIpETAlMy NOJYyYEHHBIX pe3yJbTaToB. Takue
3a/1aHMsl BIUIETEHbI B KXK/IbIH U3 Pa3/IeIOB MIPOrPAMMBbI, TOCKOJIbKY BECh MaTepHal
y4eOHOTo Kypca HIMPOKO HMCIOJIb3YeTCs JJId peuleHus] MpUKIaAHbIX 3anad. [lpu
pEUIeHUM  pealbHbIX  MPAKTUYECKUX  3a/Jad  oOydyaroluecs  pa3BUBAIOT
HAOI0JaTEIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, abCcTparupoBaThCs,
WCIIOJIb30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETH3WPOBATh  MPOOJIEMY.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB pEIICHHS TNPUKIAJHBIX 3ajad
OpraHu3yeTcs B MpoIlecce U3yUYeHUs BCEX TeM yueOHOro Kypca «Anredpa u Hayana
MaTEMaTUYECKOIO aHAIU3ay.

Ha wusyuenme yuebHOro kKkypca «Anredbpa M Hayala MaTeMaTUYECKOTO
aHanu3a» oTBoauTcsa 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJEPKXAHUE OBYUYEHUA
10 KITACC

Yuciaa v BBIYUCICHUSA

Paunonansubie uncna. OOBIKHOBEHHBIE W JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble Mnepuoanueckue apodu. [lpumenenue npoOeld W MPOLIEHTOB st
peLIeHUs NPUKIAIHBIX 3aa4 U3 Pa3JIMYHbIX OTpAciel 3HAHUW U PEaJbHOM KU3HMU.

JeiictButenpHble uuciia. PanuMoHanbHBIE W UPPAUMOHAIBHBIE YHUCIIA.
Apudmernueckue  omepari ¢ JCUCTBUTENBHBIMH  4YHcCIaMH.  Moyib
JNEUCTBUTEIBLHOTO YUCHA U ero cBoMcTBa. [Ipubmmk€HHbIE BHIYMCIICHMS], TIPAaBUIIa
OKpYTJICHHUS], IPUKUJIKA U OLICHKA PE3YyJIbTaTa BEIYUCICHUI.

Crenenb ¢ uenbiM nokazateneM. bunom Heilotona. Hcnosib3oBaHue
MOAXOISIIIEH (POPMBI 3aMKUCH ACUCTBUTEIBHBIX YMCEN JJIS1 PEIICHUS MTPAKTUYECKUX
3a/1a4 U NPEICTABICHUS JaHHBIX.

ApudmMeTnuecknii KOpeHb HATYPaJIbHON CTENEHU U €ro CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudm uymcma. CpoiictBa norapupma. JlecsSTuuHble W HaATypalbHbIC
Jorapu(MsbI.

CHHyC, KOCHHYC, TaHI€HC, KOTAaHT€HC YHCJIIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCHHYC M ApKTAaHI€HC YUCIIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxaecTBa W TOXAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI M ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pelIEHNE HEPABEHCTBA.

OCHOBHBIE METOIBI PEIICHHUSI IEJIBIX U APOOHO-PAIIMOHAILHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOwIeHbl OT OJHOW IIEPEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH C ocTtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHA
ko3punmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUM, COAEPHKAIIMX CTEIIEHU U KOPHH.

HppanmonansHbie YPAaBHEHHS. OcHOBHBIE METOBI pelIeHus
VPpalHOHAIBHBIX YPABHCHUMU.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJIbl PEIICHUS IMOKA3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBanue BbIpaKeHH, COAEPKAIIUX JIOTapU(DMBI.

Jlorapudmuueckue YPaBHEHHS. OcHoBHbIE METO/IbI peLIeHUs
JorapuMUIECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUYECKHUE bopMyIbI. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BbIpaKeHUI. Pelienrie TpuroHoMeTpu4eckux ypaBHEHUH.



Pemienne cucreM nHMHEHHBIX ypaBHEHMM. Matpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUIl. OmnpenenuTenb MaTpuilbl 2X2, €ro TreoMETPUYECKUH CMBICI U
CBOMCTBA, BBIUMCJIEHUE €r0 3HAYCHMsI, IPUMEHEHUE OIPEACIIUTENS s pPEeLIEHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUH. PelieHne NpUKIAIHBIX 3aJa4 C NOMOIIBIO
CHCTEMBl JIMHEMHBIX ypaBHeHUW. lcciienoBaHue IIOCTPOCHHOW MOJEIU C
IIOMOUIBIO MATPHUI] U ONIPEIEIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJEN PEATbHOM CHUTyalMHd C IOMOIIBIO
YPaBHEHU M HEpaBEeHCTB. lIpuMeHeHHEe ypaBHEHUN M HEPABEHCTB K PELICHUIO
MaTEeMaTUYeCKUX 3a7a4 M 3a7ad M3 pa3lIMyHbIX O00JacTel HayKu M peanbHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusa, crnocoObl 3afanus ¢GyHKIUH. B3anmHO oOpaTHBIE (QyHKUIHU.
Komnosunus ¢yaknuit. 'padux  dyHkmu. DinemeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB GyHKIIUH.

ObnacTh ompeneraeHus U MHOXECTBO 3HaueHUil pynkuuu. Hymm yskumm.
[TpoMexyTku 3HaKOMOCTOSHCTBA. YETHBIE 1 HEeuU€THBIE (QyHKIUH. [leproanueckue
byaknun. TIpoMexyTkn MOHOTOHHOCTH (YHKIIMA. MakCUMyMbl U MHHUMYMBbI
¢bynkuuu. Hanbospiiee 1 HauMeHblee 3HauyeHus: QyHKIMHA Ha IPOMEXYTKE.

Jluneiinas, kBaJpaTuyHas W ApOOHO-TMHEWHAs (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX TPAPHUKOB.

CrenenHast pyHKLHMS C HATypaJbHBIM M IEJbIM MOKa3zareneMm. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpPHS N-OM CTENMEeHU Kak (PYHKIUM OOpaTHOMU
CTEIIEHU C HATypaJIbHbIM ITOKA3aTEJIEM.

[TokazatenbHass u Jjorapupmuyeckas (yHKUHUHA, UX CBOWCTBA M TpaduKy.
Hcnonp3oBanue rpadukoB GyHKIUHN A peLICHUS] YpaBHEHUIA.

TpuronomeTpruyeckass OKpPYKHOCTb, OIPEACIEHHE TPUTOHOMETPUYECKHUX
(GyHKUMNA YUCIOBOTO apryMEeHTA.

QOYHKINOHAIBHBIE 3aBUCUMOCTH B PpEANBHBIX MPOLECCAX U SBICHUSAX.
['paduku peaibHbIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocienoBaTenbHOCTH, CHOCOOBI 3amaHMs IIOCJIEAOBATEILHOCTENH. MeTon
MaTeMaTU4eCKON UHIYKLHH. MoOHOTOHHBIE u OTPaHUYCHHbBIC
MOCJIEA0BATENBHOCTU. VICTOpUS BO3ZHUKHOBEHUS MATEMAaTUYECKOTO aHalIu3a Kak
aHanM3a OECKOHEYHO MaJbIX.

ApudmeTrnueckast 1 reOMeTpHUecKasl mporpeccuu. beckoHeuHo yObIBaromiast
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reOMETpHUYECKOn
nporpeccu. JIMHENHbINM U SKCIIOHEHIIMAIIBHBIN pocT. Hncno e. Dopmyia CII0KHBIX
npoueHTOB. Mcrnosib30BaHWE TMPOTPecCHH I PEIICHUS pealibHbIX —3aaad
IPUKIAAHOIO XapakKTepa.



HemnpeprsiBHble (GyHKIHM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpajuxoB ¢ynknuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX HAa OTpe3ke. Meron
VMHTEPBAJIOB [UI PELICHUS HEPABEHCTB. l[IpuMeHeHHne CBOWCTB HENPEPBIBHBIX
(GYHKIMI 1715 penieHus 3a4a4.

ITepBas u Bropas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIECKuid U
(buznyecKuil CMBICT IPOU3BOAHOMN. YpaBHEHHE KacaTeNbHOM K rpaduKy QyHKINH.

[TpousBogubie  anmemeHTapHbix  ¢yHkiuil.  [IpousBomHas — cyMMBl,
IIPOU3BENIEHUS, YACTHOTO U KOMITO3ULIUU (PYHKIIUM.

MHokecTBa M JIOTHKA

MHoxecTBO, onepanyMy HaJ MHOXECTBAMM M MX CBOMCTBA. JlnarpaMMsbl
Oiinepa—Benna. I[IpumeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAaHMsI PEANBHBIX NPOLIECCOB W SABJICHWUM, NPU PEIICHWHM 3a7a4 W3 APYIUX
y4€OHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEeMaTHUECKOIo OOBEKTA, CIEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIE YPAaBHEHMUS.

11 KIIACC

Yucnaa v BBIYUCICHUSA

Harypanbhbie u nensle yucna. [IpumeHeHne npu3HaKoB AEIMMOCTH LIEJBIX
qyucesa, HauOoybMnik oOmui nenurtens (manee — HOJl) u HamMeHblee oOiiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkiuaa s pemeHus
3a7a4 B LIEJIBIX YUCIIAX.

Kommnekcaple umncnma. AnreOpawdeckas W TpPUTOHOMETpUYEcKas (HOpPMBI
3aMUCU KOMIUIEKCHOTO 4YHcia. ApudMeTHyecKkue orepaluudd ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn u3 KOMIUIEKCHOTO uuciaa. [Ipumenenue
KOMITJIEKCHBIX YMCEIT IS PENICHHs] PU3NUECKUX U TEOMETPUIECKUX 3a71a4.

YpaBHeHMS U HEPaABeHCTBA

CucrteMa ¥ COBOKYNHOCTb YPaBHEHHW M HEPABEHCTB. PaBHOCHIIbHBIE
CHUCTEMBI U CHCTEMBI-CIIEICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OT1O0p  KOpHEH  TPUTOHOMETPUYECKUX  YPaBHEHHM C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH. PelieHre TpuroHOMeTpUIE€CKUX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUS TMOKAa3aTelIbHbIX U  JIOrapuPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJbl PEIICHUS CHUCTEM M COBOKYIMHOCTEH palMOHAJIbHBIX,
UPpAIMOHATBHBIX, TTOKA3aTEIBHBIX U JOTAPU(PMUIECKUX YPABHCHHM.

VYpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.



[Ipumenenne  ypaBHEHHMM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3aJad U 3a/Jad U3 Pa3IUYHbIX OO0JacTel HayKu MU peajbHOU
YKU3HH, HHTEPIPETALMS OJYyUYEHHBIX PE3YIbTaTOB.

DyHKUMH U TPaPuKHU

I'paduk kommosunum GyHkIUh. ['eomerpuueckue oOpas3bl ypaBHEHUU U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronometrpuyeckue GyHKINH, UX CBOWCTBA U TPapUKH.

['padrueckne meronbl pelieHHs ypaBHEHMM W HepaBeHCTB. ['paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpapukoB (QYHKIUN JUIsI UCCIENOBAaHUSA TPOIECCOB U
3aBHCHMOCTEH, KOTOpPBhIE€ BO3HUKAIOT MPHU PEIICHUU 3aJa4 U3 APYTUX y4eOHBIX
MPEIMETOB U PEAIBHOM KU3HMU.

Havaja MaTeMaTH4ecKoOro aHajimn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBaHUIO (DYHKIIMI HA MOHOTOHHOCTh U
KCTpeMyMbl.  Haxoknenue  HamOOJBIIEr0O W HAUMEHBIIETO  3HAYCHUN
HENpPephIBHON (YHKIIMHN Ha OTPE3KeE.

[IpumeHeHne NpPOM3BOMHOM JUISi HAXOXKIECHHS HAWIy4dllero pelieHus B
NPUKIAIHBIX 3aJadax, [JIsl ONpPEAEIEHUS CKOPOCTH M YCKOPEHUs Mpolecca,
3a7aHHOTO (DOPMYIIOM MK TpadUKOM.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKuuid. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

HNnTerpain. I'eomeTpuueckui CMBICJI VHTErpala. Breruucinenue
onpenenéHHoro uuTerpana no gopmyne Herorona-Jleionuna.

[IpumeHeHre wHTErpana Al HAXOXKIEHUsS IUIOWIAAEH TMUIOCKUX (GuUryp u
00BEMOB reOMETPUUECKHX TEJI.

[Tpumepsr pemennii nuddepeHINaNbHBIX ypaBHEHUH. MareMmatudyeckoe
MOJICIMPOBAHUE PEANbHBIX IMPOLIECCOB C TOMOIIBIO AuddepeHnaIbHbIX
YPaBHCHUU.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHI

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTH TPAXKTAHCKOHN MO3UIMH 00YYaIOIerocsi Kak aKkTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHIICKOr0  OOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (YHKIMOHUPOBAHMS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
MpoIeAYp TPaKIAHCKOro 0OIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMU HWHCTUTYTaMHU B COOTBETCTBUM C HX
GYHKIUSIMA ¥ Ha3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaKIAHCKOM MIAEHTHUYHOCTH, YBAXKEHUS K
MPOIIOMY M HACTOSIIEMY POCCUHCKOW MATEMATHUKH, IEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUAM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MaTEMaTUYECKOW IIKOJIBI,
WCIIOJIb30BAaHUE ATUX JIOCTIDKCHHH B JAPYIMX HayKax, TEXHOJOTHUAX, cdepax
DKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCUUCKOTO Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJIEHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUNM HAyKHM M JEATEIBHOCTbIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUUBOTO OyAYIIEro;

4) 3¢cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsh 3CTETUKY MaTEeMaTHUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHHUN, BOCTIPUUMYNBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3uYecKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh YMEHUS TPUMEHATH MaTeMaTH4YeCKUE 3HaHUS B
MHTEpecax 3/10pOBOTo U 06€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILICHUE K
CBOEMY 3J0POBBIO (370pOBOE TUTAHUE, COAIIAHCUPOBAHHBIN PEKUM 3aHSATUH W
OTZIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3MUECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO;

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOTIIO0Ms, HHTEpec K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSAMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymeid mnpodeccur U pealM30BbIBATH COOCTBEHHBIE KU3HEHHbIC IJIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHHUIO U
caM00Opa30BaHUIO HA TMPOTHKECHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MATEMATHYECKON HAIPABIECHHOCTH;

7) 3KOJIOrH4eCKOro BOCIIMTAHUA:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, TOHHMAaHHUE BJIUSHUS
COLHAIBHO-D)KOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJHOU U COLMAIIBHOU
Cpenbl, 0OCO3HAHUE TI00ATBHOTO XapaKTepa IKOJIOTHIECKUX TTPOOIeM, OpUCHTAIUS
Ha TIPUMCHEHHE MaTEeMAaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JlacTu
OKpYXaIOUIEH Cpeapl, IUIAHUPOBAHUE TMOCTYNKOB M OLEHKH HX BO3MOMXHBIX
MOCJIEACTBUUN IJISI OKPYKAIOIIENU CPELBI;

8) neHHOCTH HAYYHOI'O NTO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKU U OOIIECTBEHHOM  MPAKTUKH, ITOHUMAaHHE
MaTeMaTHYECKOW HayKH Kak cdepbl 4YemoBEeUeCKOW IesATeNIbHOCTU, 3TaroB €€
pa3sBUTUS W 3HAYMMOCTH [JI1 PA3BUTHS UMBWINA3ALMM, OBJIAJICHUE SI3BIKOM
MAaTEMATUKH W MaTeMaTUYE€CKOW KYJIbTYpOM KAK CPEACTBOM IIO3HAHHUS MUDA,
FOTOBHOCTh OCYIIECTBIIATh NPOEKTHYK) W HCCIECNOBATEIBCKYI JESITEIbHOCTh
WMHJIMBUIYaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTebHbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble jornyeckue aeicTBus:

BBISIBJSITh M XapaKTEPHU30BaTh CYIIECTBEHHBbIE MPU3HAKM MaTE€MaTHYECKHX
OOBEKTOB, IMOHATHH, OTHOLIEHUH MEXAy MNOHATHAMH, (OpPMYJIUPOBATH
OIpe/ieNICHUs MOHATUM, YCTAHABIMBATD CYLIECTBEHHBIN MPU3HAK KiIaccU(UKaLWH,
OCHOBaHUs AJ11 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPUH MPOBOIUMOTO aHAJIHN3a;

BOCIpUHUMATh,  (GOPMYyIUpPOBaTbh U  NPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEbHBIE U OTPULATENbHBIC, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBIIATh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTUBOPEYUS
B (hakTax, JaHHBIX, HAOIIOACHUAX U YTBEPKACHUAX, IpeuiaraTb KpUTEpUu JUis
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;

JeNaTh BBIBOABI C MCIOJbB30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIFOYEHUM, YMO3aKIFOUECHUI 110 aHAJIOTUH;

IIPOBOJUTB CAMOCTOSITENBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMbIE€ M OT MPOTUBHOI'0), BEICTPAaUBATh apryMEHTALINIO, IPUBOINUTE PUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBOJBI;

BbIOUpaTh cmoco0 pemieHusi ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pELICHMs, BbIOMpaTh Haumbojee MOAXOMALMH ¢  y4éToM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBble ucciieqoBaTeIbCKUe 1eiCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dbopMynupoBath ~ BOMpOCH,,  (PUKCHpyIOIIME  OPOTHBOpeuHe,  mpoliemy,
yCTaHaBIIMBaTh MCKOMOE W JaHHOE, (pOpMHUpPOBATH TUIIOTE3y, apryMEHTUPOBATH
CBOIO TIO3HIINIO, MHEHUE;

IPOBOANUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBINA HKCIIEPUMEHT, UCCIEOBaHHIE
[0 YCTAHOBJICHUIO OCOOCHHOCTEI MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, IpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy OOBEKTaMH, SBICHUSMH, IIPOIIECCAMU;

CaMOCTOSITENIEHO (POPMYIUpPOBaTh OOOOIIEHUS] W BBIBOJABI MO pe3yjbTaTaM
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHWBATh  JIOCTOBEPHOCTH
MOJIYY€HHBIX PE3yJIbTaTOB, BEIBOJOB M 0000IICHUI;

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXkKe BbBIIBUTATH
MPE/IIOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISBJIATH Je(UIUTH MHPOPMAIIUHU, JAHHBIX, HEOOXOIUMBIX NJIsl OTBETa Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BbIOMpaTh UH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3HPOBATH,
CUCTEeMATH3UPOBAaTh W HWHTEPIPETHPOBATH WH(POPMALIMIO PA3TUYHBIX BUIOB U
¢dbopM TpeCTaBICHNUS;

CTPYKTYypUpOBaTh HMH(OpPMAIMIO, MPEACTABIATh €€ B PAa3NUUYHBIX (opMax,
WLTIOCTPUPOBATH TpaduvecKH;

OIICHUBATH HaIEKHOCTD uHbOpMaIUU o CaMOCTOSITEIIEHO
c(hOpMyJIMPOBAHHBIM KPUTECPHUSIM.

KoMMyHUKAaTHBHBbIEC YHUBeEpPCAJIbHbIE Y4eOHbIEe 1eiCTBUS

OOmmenne:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYKIACHUS B COOTBETCTBUU C YCIOBHIMHU U
HEeasIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy pEIICHUS 3a7auH,
KOMMEHTHUPOBATH NMOJTYYECHHBIN pe3yIbTarT;

B X0Jie OOCYXXJICHHUS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI,
npoOJieMbl, pelraeMoil 3aJayd, BBICKA3bIBATh HJEH, HAlleJIEHHbIE Ha IIOMCK
pEelIeHUs, COIMOCTaBJISITh CBOU CYXIEHUA C CYXKICHHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapyKMBaTh Pa3jU4Me M CXOJCTBO IMO3UIIMHA, B KOPPEKTHOU (hopme
dbopMyIMpOBaTh Pa3HOIIIACHS, CBOM BO3PAKECHUS;

MPEACTABIIATh PE3YIbTAThl PEIICHUs 3aJa4M, IKCIIEPUMEHTA, UCCIICI0BAHUS,
MPOEKTa, CaMOCTOSITEILHO BBIOMpATh (opMaT BBICTYIUICHUS € Y4E€TOM 3ajaad
MPE3EHTAIUN U 0COOEHHOCTEH ayUTOPHH.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJIAITh IJIAH, aJlTOPUTM PELICHUS 3a7a4H, BHIOMPATh CIOCO0 PELIECHUS C
y4€TOM HMMEIOIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(OpMALIUU.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIN HHTEJJIEKT:

BJIaJ€Th HABBIKAMU  [IO3HABAaTEIbHONW  peQIeKCHH Kak  OCO3HAHMS
COBEpIIaeMbIX JEUCTBUN M MBICIUTENbHBIX MPOIIECCOB, X PE3yIbTATOB, BIAIETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJISL Tpoliecca W pe3yJbTaTa pelleHus
MaTeMaTUYECKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MIPH PEILIEHUU 3a/auHu,
BHOCHTb KOPPEKTHBBI B JI€ATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBUE PE3yJIbTAaTa LIETU U YCIOBUSAM, OOBSICHATH TPUUYUHbI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOIUTh OIINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHasi 1eATEJIbHOCTD:

NOHMMATh U HCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIMBUIYaTbHOM
paboThl TpU peuIeHUuH Y4YeOHBIX 3aJay, MPUHUMATHh 1E€Jb COBMECTHOM
NEeATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThl, pacnpeaciiiarh
BUIbl PpaboT, OOTOBapHMBAaTHCS, OOCYXKIATh NPOLECC U Pe3yIbTaT padoThI,
0000111aTh MHEHUS HECKOIBKUX JTIOACH;

y4acCTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0OCykAeHUs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBINOJHATh CBOK 4YacTh paldOThl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JIPYTMMU YIEHAMH KOMAaHJIbl, OIIEHUBATH
KayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSAM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMHU B3aHMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenns B 10 kjacceoOydaromuiicss MOJYYUT CIIEIYIOIINUE
IpEeIMETHbIE PE3yJIbTaThl MO OTAEIbHBIM T€MaM paboued mporpamMmbl y4eOHOIO
Kypca «Anrebpa u Hayalla MAaTeMaTUYECKOTO aHaTu3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJTHO OIEpUPOBATh MOHATUSMU: PALMOHAIBHOE YHKCIO0, OECKOHEeYHas
nepuoanuyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCIO, MHOXECTBa
PALMOHANIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb JEUCTBUTEIBHOIO YNCIIA;

OPUMEHATh JpoOM ¥ TIPOILEHTH I PEIICHHS MPUKIAIHBIX 3a7ad H3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEabHOW KU3HH;

NPUMEHSTh NPUOIKEHHBIE BRIUUCICHUS, IPABUIIA OKPYTIIEHUS, IPUKUIKY U
OLIEHKY PE€3YJIbTaTa BHIYHCICHU;



CBOOOZHO OMEpUPOBATh TMOHATHEM: CTENEHb C LENbIM I[OKa3aTeseM,
UCIIOJIb30BATh MOAXOAAILYI0 (POPMY 3aMUCH IEHCTBUTENBHBIX YUCEN AJISl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U NPEICTABICHUS JaHHBIX;

CBOOOJHO ONEpPUPOBATh MOHATHEM: APUPMETHUECKUNA KOPEHb HATYpaJbHOU
CTEIICHU;

CBOOOHO ONEPUPOBATH MOHATHUEM: CTETICHb C PAlIMOHATIBHBIM MOKA3aTeNIEM;

CBOOOMHO OINEpPUPOBaTh TMOHATUSAMU: JoOrapudmM dHCIa, IECATUYHBIE H
HaTypaJIbHbIE JIOTapUPMBL;

CBOOOZHO ONEPUPOBATh MOHITUSAMM: CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YKCJIOBOIO apTyMEHTA;

ONEPUPOBATh NMOHATUSAMH: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHAMU: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUsI-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATH pa3IMYHble METOJbl PEIICHUs pPalMOHANBHBIX U JApPOOHO-
pallOHAJIBHBIX YPaBHEHWM, IPUMEHSATbh METOJ HWHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSMHU: MHOTOYJIEH OT OJHOW NEPEMEHHOM,
MHOTOUJIEH C IedbiMH KO3 (uUIMeHTaMH, KOPHM MHOTOYJIeHa, NPUMEHATH
JIeJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLeHus 3a/1a4;

CBOOOZHO ONEpUpOBaTh NOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHHI,
MaTpuLa, ONPENCIUTENh MATpULbl 2 X 2 W €ro IeOMETPUYECKUH CMBICI,
UCITIOJIb30BaTh CBOICTBA ONpENEHAUTeNss 2 X 2 JUisl BBIYMCIEHUS €ro 3HAYCHUS,
IPUMEHSTh ONPEACIIUTENN Ul PELICHUs CUCTEMbl JIMHEWHBIX YpPAaBHEHWH,
MOJIEJINPOBATh PEAIBHBIE CUTYAallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPAaBHEHUH,
UCCJIENOBATh ITOCTPOCHHBIE MOJEIM C IIOMOIUBI0 MAaTpUIl U OIpPEHEIMUTEIIEH,
WHTEPIIPETUPOBATH ITOJTyYEHHBIN PE3yJIbTAT;

UCIIONIb30BaTh CBOMCTBA JIGHCTBUU C KOpHSAMHU [JIsl MpeoOpa3oBaHUA
BBIPAKEHNH;

BBINOJIHATH IPe0Opa30BaHUs YUCIOBBIX BBIPAXKEHUN, COJIEPIKAILMX CTEIEHU C
paLMOHAIBHBIM [T0KA3aTEIIEM;

UCIIOJIb30BaTh CBONCTBA aorapudmoB TUISL npeoOpa3oBaHus
Jorapu(pMHUECKUX BBIPAKECHUN;

CBOOOZHO ONEpUpPOBaTh NOHATHUAMM: HpPpALMOHAJIbHBIC, MOKA3aTEIbHbIE U
jgorapu(pMuUEcKre ypaBHEHNS, HAXOAUTh UX PELIECHUS C IIOMOIbIO PABHOCUIIBHBIX
NIEPEXOJ0B W OCYILIECTBIISASA IPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUECKUE (HOPMYIIbI sl TPeoOpa30oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKCHU;

CBOOOZHO OMEpPUPOBATH MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh  HeoOXoaumble  (OpMyJIbl  JUJIsl  PELIEHHs OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUI;

MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKe aureOpbl, COCTAaBIATH
BBIpQXEHUS, YypaBHEHHUS, HEPABEHCTBA IO YCJOBHIO 3aJayH, MCCIEIOBAThH
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM allliapara ajareopsl.

DOyHKUMH U TPapuKu:

CBOOOJHO ONEPUPOBATH MOHATHAMU: (QYHKIUS, COCOOBI 3aaHus QYyHKIUH,
B3aMMHO OOpaTHble (YHKIMH, KOMOO3UIMSA (DyHKUUN, TpapuK QyHKIHH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpad@uKoB PyHKINMH;

CBOOOZHO ONEpPUPOBATH NOHATUAMU: OOJIACTH OINPEAENCHUS U MHOMXECTBO
3HaYeHUN PYHKUMH, HYyJIU QYHKIUHU, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOZHO OMNEpUPOBATh TMOHATUSIMU: UYETHBIE W HEYETHbIE (YHKIUH,
nepuoandeckre QyHKIUHU, TPOMEXKYTKA MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBI U
MUHUMYMbl (DyHKUIMH, HaumOoJblllee M HaUMEHbIlee 3HaueHue (yHKUMU Ha
IPOMEXKYTKE;

CBOOOJHO ONEpPUPOBATh NOHATUAMMU: CTEIEHHAs (QYHKLUS C HATYPaJbHBIM U
LENbIM [OKa3zaTejaeM, rpapuK CTENeHHOW (YHKIMH C HATYpaJbHBIM U LEJIbIM
nokasaresneM, rpa@uk KOpHsS N-0il CTeNeHM Kak (PYHKIHHM OOpaTHOM CTENeHU ¢
HaTypaJIbHbIM I10Ka3aTeseM;

OIEepUpPOBaTh MNOHATUSAMM: JIMHEHHAs, KBagpaTh4yHass M JApOOHO-TUHEHHAs
(YHKIMH, BBIIOJHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO OIEpPUPOBaTh MOHATHUSAMU: TOKa3aTelbHas M Jorapudmuueckas
(GYyHKIIMM, UX CBOMCTBA M TpadUKH, HCMHOIb30BaTh MX TpaduKU A pelieHUs
YPaBHECHUM;

CBOOOZHO ONEpUpPOBaTh MOHATUAMM: TPUTOHOMETPUYECKAS OKPYKHOCTb,
oTpezieNieHue TPUTOHOMETPUUECKUX (DYHKIIUH YMCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku  (GyHKOUN JUIs  HCCIEAOBAaHUSA TPOIECCOB U
3aBHCHUMOCTEH MpU PEUICHUH 3a7a4 U3 IPYTHX Y4eOHBbIX MPEIMETOB M PEabHOU
KU3HU, BBIpAXXaTh (HOPMYIaMH 3aBUCUMOCTU MEX]ly BEIMUMHAMY;

Hauaja maTeMaTH4eCKOI0 aHAJIM3a:

CBOOOMHO OMEpUpOBaTh MOHATHSAMH: apUPMETHUECKass U TeOMETpHUYecKas
nporpeccusi, 06CKOHEUYHO yObIBaIOIIasi T€OMETpUYecKasi MPOrpeccHsi, TMHEUHBIN 1
HKCIOHEHLIUAJIBHBIA POCT, (OpMyJia CIOKHBIX IMPOLEHTOB, UMETh IPEICTABICHHUE
0 KOHCTaHTE;

UCIIOJIb30BaTh NPOIPECCUU AJI PELICHUs pEalbHbIX 3aJad MPUKIATHOTO
Xapakrepa;



CBOOOHO OMEpPUPOBATH MOHITHSIMHU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3a1aHUS
NOCJIEIOBATEIBHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCJIEI0BATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIEHUS MATEMATHYECKOrO0 aHaliu3a KaK aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OMNEpUPOBaTh TMOHATUSMU: HEMPEPbIBHbIE (YHKIHUH, TOYKHU
pa3pbiBa rpaduka GpyHKINK, aCUMOTOTHI rpaduka QyHKINMY;

CBOOOZHO OMEpUPOBaTH MOHATHEM: (DYHKILHMS, HENpephIBHAs Ha OTPE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUMN ISl pEeLISHUs 3a]1ay;

CBOOOJTHO OIEpUpOBaTh TMOHATUSMHU: TepBasg U BTOpass IPOU3BOIHbBIE
byHKIMY, KacaTenbHas K rpaduky QyHKIUN;

BBIYMCIIATh [IPOU3BOAHBIE CYMMBI, IPOU3BEAECHUS, YaCTHOIO M KOMIIO3ULUU
IBYX (DYHKITMH, 3HATH TPOU3BOAHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh T€OMETPUYECKUN M (DU3UYECKUH CMBICI MNPOU3BOJHON ISt
pelIeHus 3a1ay.

MHoxkecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBAaTH MOHATHUSMU: MHOXKECTBO, OMNEpaLUUd  HaA
MHOKECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amapar sl OMUCAHUs PEAIbHBIX
IIPOLIECCOB U SABJICHUM, IPU PELICHUU 33]1a4 U3 APYTUX y4eOHbIX MPEIMETOB;

CBOOOZHO OINEpPUPOBATh MOHATUSMU: OINpPEACIICHUE, TEOpeMa, ypaBHEHHE-
CJIE/ICTBHE, CBOMCTBO MaTEMATHYECKOTO0 0O0OBEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHbBIE
YPAaBHEHMS U HEPABEHCTBA.

K xonmy oOyuenuss B11 KkjacceoOydaromuiics TMOIYyYUT CIICAYIOIINUE
IpEeAMETHbIE PE3yJIbTaThl MO OTAEIbHBIM T€MaM paboued mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTeMaTHUYECKOTO aHAIHA3ay:

Yucsia ¥ BIYMCJICHHSA:

CBOOOJTHO ONEPUPOBATH MOHATHSAMHU: HATypaJbHOE M LEJO€ YHCIIO,
MHOKECTBA HATypaJbHBbIX M LEJIBIX YUCEJ, MCIOJIb30BaTh MPU3HAKU JEITUMOCTH
uensix ynucen, HOJ[ u HOK HaTypanbHBIX 4Mcell s peleHus 3a/1ay, IPUMEHATh
anroput™m EBkinna;

CBOOOZHO OIEpUpPOBaTh TMOHSATHEM OCTaTKa IO MOJIYJIO, 3alUChIBATh
HaTypaJbHbIE YHCJIA B PA3TUYHBIX MO3UIIUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YMCIO W MHOXECTBO
KOMIUIEKCHBIX YHUCEJN, MPEACTABIATh KOMIUIEKCHBIE YMCa B ajare0panyeckoil u
TPUTOHOMETPUUYECKON (hopMe, BBIMIOIHATH apu(PMETUUECKUE OMEpaAlUi C HUMU H
M300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOZHO OMEpUpOBaTh MOHATUAMM: HppalMOHAJbHBIE, MOKa3aTeJIbHbIE U
jgorapu(MuuecKre HEpPaBEHCTBA, HAXOAUThb HUX PEIIEHUS C  IOMOIIbIO
PaBHOCWJIBHBIX MEPEXO/IOB;

OCYLIECTBISITh OTOOP KOpPHEH TMpU pEIIeHUH TPUTOHOMETPUUYECKOTO
YPaBHEHMUS;

CBOOOZHO OMNEpPUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHSATh  HEOoOXoawmbie  (HOPMYyNIbI 1T PEIICHHWs] OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJITHO OINEPUPOBATH MOHATUAMH: CUCTEMAa U COBOKYIMHOCTh YpaBHEHUN U
HEPABEHCTB, PABHOCWIbHBIE CUCTEMbBI U CUCTEMBI-CIEACTBHS, HAXOAUTh PEUICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALHOHAIBHBIX, ITOKA3aTEIbHBIX U
JorapuMUYECKUX ypaBHECHUI 1 HEPABCHCTB;

perarb palMOHAIIbHBIE, UppALMOHAJIbHBIE, NIOKa3aTEJbHBIE,
jJorapupMUyecKue U  TPUTOHOMETPUYECKHME YpaBHEHHMS M  HEpPABEHCTBA,
COZAEpIKAIIKE MOIYJIU U TapaMeTpHI;

MPUMEHSTH TpaduuecKkre MEeTO bl IS PEIICHHs] YPaBHEHUH 1 HEPABEHCTB, a
TaKKe 3a/1a4d ¢ NapaMeTpaMy;

MOJIIMPOBATh peajbHblEe CUTyallMd Ha S3bIKE aJreOpbl, COCTaBJISATh
BBIPDQKECHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIIOBHIO 3aJayd,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C HCIOJb30BAHUEM afmapara anreOpsl,
VHTEPHPETUPOBATH MTOTYUYEHHBIN PE3YJIbTAT.

DOyHKUMH U TPaPuKu:

CTPOUTh TpaduKu KOMIO3UIUU (GYHKUUNA C TOMOIIBIO 3JIEMEHTApHOTO
UCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU JABYX (DYHKIIMIA;

CTPOUTh TEOMETPUYECKHEe 00pa3bl YpaBHEHHMH M  HEpPaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJTHO  OMepUpoBaTh MOHATUSIMU: TpadUKH  TPUTOHOMETPUUYECKHUX
byHKIMH;

OpUMEHATh GYHKIUUA JJISI MOJCIMPOBAHUS W HCCIEAOBAHUS peaJbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKOro aHajamn3a:

UCITI0JIb30BaTh MPOU3BOJHYIO JIJISl UCCIIEIOBAHUS (DYHKIIUA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJIUTh HAMOOJbIIEE U HAMMEHBIIIEE 3HAUCHHS (DYHKITMN HEMPEPHIBHOW Ha
OTpE3KE;

UCIIOJB30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4IIEro PELICHUS B
NPUKIAIHBIX, B TOM YHUCJE COLUMAIBbHO-JKOHOMHMYECKHX, 3ajadax, M
OmpeaeseHus] CKOPOCTH M YCKOpEHHUsl IMpollecca, 3aJaHHOro (opMmysol uiu
rpadukom;



CBOOOZHO ONEpUpOBaTh TMOHATUSAMHU: TMEepBOOOpa3Hasi, OMPEACIEHHBIN
UHTETpal, HAXOAWUTh NEePBOOOpA3HbIE 3IEMEHTAPHBIX (QPYHKUMA U BBIYUCIATH
uHTerpan no gopmyne Hototona-Jlel6uua;

HAXOJUTh IUIOUIA/IN TIOCKUX GUTYp U 0OBEMBI TEll C TOMOUIBIO HHTETPAIa;

UMETh MpPEJCTABIEHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUN Ha TNpUMeEpe
cocTaBiieHUs T PepeHnanbHbIX YPaBHEHUI;

peliats MpHUKJIaJHbIE 3a7a4d, B TOM YHUCJE COLHUATbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeICTBAMUA MaTEeMaTHUYECKOTO aHAJIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

HaumeHoBaHuepasaeioB u
TeMIIPOrpaMMBbl

KoanuyecrBouacos

Bcero KonTpoabHbiepadoThI

IIpakTnyecknepadoThl

DJIeKTPOHHbIE

(undgposbie)
o0pa3oBaTe/ibHbIEpeCypPChI

MHO0XecTBO IeHCTBUTEILHEIX
qrcell. MHOTOYJICHEL.
PanmonansHbie ypaBHEHHS U
HEpaBEHCTBA.
CucTeMbUTMHENHBIXypaBHEHUI

24 1

Oynaknun u rpadukn. CTeneHHas
(GYHKIMS C LEeJIbIM MOoKa3aTeleM

12 1

Apudmernueckuit KOpeHb n-oi
CTEICHU.
HpparroHanbHbIeypaBHEHUS

15 1

[Noxa3zaTenbHasIPyHKITUS.
IToka3arenbHbICypaBHEHHUS

20 1

JlorapudpmuueckaspyHKITHS.
JlorapudmuueckueypaBHEHUS

28 1

TpuronomMeTpuYECKUEBbIPAKECHHUS
U ypaBHEHUS

32 1

ITocnenoBaTenLHOCTH U
MIPOrpecCuu

10 1

HenpepriBabIe) yHKITHH.
[IpousBoaHas

20 1

[ToBTOpEeHME, 0600IIECHNE,
CHUCTEMAaTHU3alsI3HAHUI




OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME
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11 KITIACC

KosaunyecTBouyacon DJIeKTPOHHbIE
Ne HaumeHoBaHuepasaeioB u
n/m | TeMNporpamMmbl Bceero KonTpoabubiepadorsl  IIpakTuuecknepadoThbl (wnbposie)
o0pa3oBaTe/ibHbIEpeCyPCHI
1 Hccnenosauue (byHKHPIfI c ” 1
MOMOIIbIO TPOU3BOIHON
2 [TepBooOpasnast u HHTETpaI 12 1
['paduku TPUrOHOMETPUUECKUX
3 byakumiA. TpuroHoMeTprUIecKue 14 1
HEpaBEHCTBA
NppannonanbHbie,
4 MOKa3aTeNbHbIE U 24 1
JorapuMuyecKre HepaBeHCTBA
KommiekcHbieuncna 10 1
HarypanbsHble U 1enpleuncia 10 1
Cuctembl palluOHaIbHbIX,
7 UppalMOHATIbHBIX 12 1
MOKa3aTeNbHbIX U
JorapupMUUECKUX ypaBHEHUI
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpEHME, o6o61uerIe, 16 )
CUCTeMaTH3AII3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
[TPOI'PAMME




HOYPOYHOE INTAHUPOBAHHUE

10 KITACC
KosnuuecrBouacos DJIeKTpOoHHbIenu¢poB
Ne Jdarauszyue P bp
Temaypoka Kontpoasn  IIpakTnuec bple00pa3oBaTeJbHbIEP
n/n Bcero HUSA
bIepadoThI KHepadoThl ecypchbl
| MH?)KGCTBO, OMepalny HaJl MHOKECTBAMU U UX 1 01.09.2023
CBOMCTBa
2 HuarpammbiDiinepa-Benna 1 04.09.2023
3 [TprMeHeHre TeOpETUKO-MHOXKECTBEHHOTO anmapaTa | 05.09.2023
JUISL pellIeHus 3a1au
Panmonanbubie uncina. OOBIKHOBEHHBIE U
4 JECATHYHBIE TPOOH, MPOLIEHTHI, 0ECKOHEUHBIC 1 06.09.2023
nepUOANYECKUE IpooH
Panmonanbubie uncina. OOBIKHOBEHHBIE U
5 JECATHYHBIE TPOOH, MPOLIEHTHI, 0ECKOHEUHBIC 1 07.09.2023
NepUOANYECKUE IPOooH
6 [Tpumenenue apobeii U MPOLEHTOB IS PEIICHUs | 08.09.2023
MPUKJIAIHBIX 33724
7 [Ipumenenne qpobdei v MPOIEHTOB ISl PEIICHUS 1 11.09.2023
MPUKJIAIHBIX 33724
3 [elictBuTenbHbIe yncia. PalimonanbHbie U | 12.09.2023
UppAaLMOHATIbHBIE YHCIIa
9 ApudmeTnueckue onepanuu ¢ 1eHCTBUTEIbHBIMU | 13.09.2023
YyHClIaMu
10 Moaynb AEHCTBUTEIBHOIO YHCIIA U €70 CBOMCTBA 1 14.09.2023




[TpuGnuxEHHbIC BEIYNUCICHUS, IPABUIIA OKPYTTICHUS,

11 9 15.09.2023
MPUKHUIKA U OI[EHKA Pe3yJIbTaTa BEIYUCICHHUM
OCHOBHBIE METOIBI PEIICHUS I[EIBIX U O6H0-
12 APl PETHIEHA I AP 18.09.2023
PaluOHAJIbHBIX YPABHCHHUU U HCPABCHCTB
OCHOBHBIE METOIbI PELLIEHUs LENbIX U APOOHO-
13 Ibl PEICHHA I P 19.09.2023
palMOHANILHBIX YPaBHEHHUH 1 HEPaBEHCTB
OCHOBHBIE METOIBI PEIICHUS I[EBIX U O6H0-
14 /bl PCHICHHA T P 20.09.2023
palMOHATILHBIX YPaBHEHUI 1 HEPaBEHCTB
MHoOrouseHsl OT OJHON IEPEMEHHOU. Jlesenue
15 MHOT'O4JICHAa HAa MHOTI'OYJICH C OCTATKOM.
21.09.2023
Teopemabesy
MHorousnensl ¢ neiasiMu ko3 punnenramu. Teopema
16 t bpru p 22.09.2023
Buera
17 PemenuecucTeManHeHBIX ypaBHEHU I 25.09.2023
18 PemenunecrcreMaMHeHbBIXypaBHEHUM 26.09.2023
Marpuiia cucTeMbl JTUHEHHBIX YPAaBHEHUN.
19 Onpenenurens MaTpuLbl 2X2, €ro TeOMETPUUYECKAN
DECIHTEID MATPHIBL 272, P 27.09.2023
CMBICJI 1 CBOUCTBA, BBIYUCIICHUEC €TI0 3HAUYCHU A
Onpenenurens MaTpuLbl 2X2, €ro TeEOMETPUUYECKUAN
20 pedt b MATpHIL ’ p 28.09.2023
CMBICJI M CBOMCTBA; BBIUMCIICHHE €T0 3HAUYCHUS
IIpuMmenenue onpeaenuTens A1 PEUICHUSI CUCTEMBI
21 P PEACTHTEI TP 29.09.2023
JIMHCUHBIX YPAaBHCHUU
Pemenne npukiaaHbIX 3a/1a4 ¢ TOMOIIbIO CUCTEMBbI
2 HHE HPHICIAHBIX 337 H 02.10.2023
JIMHCUHBIX YPAaBHCHUU
Pemenue npukiaaHbIX 3a/1a4 ¢ TOMOIIbIO CUCTEMBbI
23 PHITIan A B 03.10.2023

JIMHENHBIX YpaBHEHUHN




KonrtponsHas padora: "PannonanbHble ypaBHEHHS U

24 . . 04.10.2023
HepaBeHCTBA. CHCTEMBUIMHENHBIXYPABHEHUM "

25 OyHKIMs, CrIOco0bI 3a1aHus GyHKIINN. B3auMHO 05.10.2023
oOparnbie pyHkiwn. KommnosuusdyHkmit

26 I'padpux (byHKuym.uBneMeHTapHme npeoOpazoBaHMs 06.10.2023
rpa¢ukoB QpyHKITHI
OO6nacTh onpeaeneHs: 1 MHOKECTBO 3HAYCHHIA

27 byakuun. Hymu ¢ynknuu. [TpomexxyTku 3HaK 09.10.2023
MOCTOSTHCTBA

23 Yérnsie 1 HeuéTHBIC pyHKUMU. [leproanueckue 10.10.2023
¢ynkuuu. [IpoMexxyTKUMOHOTOHHOCTU() YHKITH

79 Makcumymbl 1 MUHEMYMBI yHKIHH. Hanbombiiee 11.10.2023
U HanMeHblllee 3HaueHne QyHKIUN Ha POMEKYTKE

10 JluneitHasi, KBaJipaTHUHAs U APOOHO-TMHEHHAS 12.10.2023
byHKIIHA

31 DnemeHTapHOE I/ICCJIGI[O]jaHI/IC U TIOCTPOCHUE 13.10.2023
rpaduKoB 3TUX QYHKIUN

1 DnemMeHTapHOoe I/ICCJ‘IG,I[O]jaHI/Ie U TIOCTPOEHUE 16.10.2023
rpaduKoOB ATUX HYHKIIAHA

33 Crenens ¢ nenbM nokasareneM. buaom HeroTona 17.10.2023

34 Crenens c 1enbM okaszareneMm. bunom Herorona 18.10.2023

35 CrenenHas (yHKIUS C HATYPAJIbHBIM U 1I€JIBIM 19.10.2023
nokazateneM. E€cBoiicTBa u rpaduk

16 KOHUTpOJIbHa}I pabora: "Crenennas pynxmus. E€ 20.10.2023
cBoiicTBa U rpaduk"”

37 ApudmeTndecknii KOpeHb HATYPATbHOU CTENICHU U 23.10.2023

€r0 CBOIICTBa




Apudmerndeckuii KOpeHb HaTYpaJILHON CTEIICHH U

38 . 24.10.2023
€ro CBOMCTBa

39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA, 25.10.2023
CoJIepKaliX CTENEHU U KOPHU

40 [IpeoOpa3oBaHys YUCIOBBIX BbIPAKEHHUIA, 26.10.2023
coJlepKalliX CTENeHH U KOPHU

A1 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA, 27.10.2023
coJlepKalliX CTENeHH U KOPHU

4 UppanmonaibHble ypaBHEHUS. OCHOBHVHe METO/IbI 07.11.2023
pelIeHus] UPPALMOHATIBHBIX YpaBHEHUN

43 WppanmoHanbHble ypaBHEHUS. OCHOBIiBIe METO/IbI 08.11.2023
pelIeHNs UPPaLMOHAIbHBIX YpaBHEHUN

44 UppanmonaibHble ypaBHEHUS. OCHOBHVHe METOIbI 09.11.2023
pelIeHus] UPPALMOHATIBHBIX YpaBHEHUN

45 PaBHOCHIIBHBIE TTEPEXO/IBI B IjeH_IeHI/II/I 10.11.2023
UPPALMOHATILHBIX YPaBHEHUN

46 PaBHOCHIIBHBIE TIEPEXO/IBI B Iv)emerm 13.11.2023
UpPPALMOHATILHBIX YPaBHEHHM

47 PaBHOCHIIbHBIE TIEPEXO/IBI B IjeH_IeHI/II/I 14.11.2023
UPPALMOHATILHBIX YPaBHEHUN

43 PaBHOCHIIBHBIE TIEPEXO/IBI B Iv)emerm 15.11.2023
UPPALMOHATILHBIX YPaBHEHUN
CgoiicTBa 1 TpaduK KOPHS N-0¥ CTENEHU KaK

49 GbyHKIIMM 0OpaTHOW CTENEeHU C HATYPaJTbHBIM 16.11.2023
noKazaresiem
CoiicTBa u rpaduk KOpHS N-0i CTENEHN KaK

50 GbyHKIIMM 0OpaTHOW CTENEeHU ¢ HATYPaJTbHBIM 17 11.2023

IMoKa3aTcJICM




KontponpHas padora: "CBoiicTBa 1 rpaduK KOpHS n-

51 20.11.2023
ol crenenu. MpparmonaibHbleypaBHEHUS "

5 CTe?eHL C pallMOHANILHBIM MTOKa3aTeieM U eé 21.11.2023
CBOMCTBa

53 CTeiieHb C pallMOHAJILHBIM TOKa3aTejIeM H eé 22.11.2023
CBOICTBa

54 CTeFeHL C pallMOHANILHBIM MTOKa3aTeeM U eé 23.11.2023
CBOICTBa

55 CTe?eHL C pallMOHANILHBIM MTOKa3aTesieM U eé 24.11.2023
CBOMCTBa

56 [TokazaTenpHas GyHKIHS, €€ CBOKWCTBA U rpaduk 27.11.2023

57 IMokazarenbHas QyHKIMs, €€ CBOMCTBA U rpauK 28.11.2023

58 IMokazarensHas QyHKIMs, €€ CBOMCTBA U rpauK 29.11.2023

59 HCHOJ‘IBSO?&HI/IG rpaduka QyHKIIUU A1 pereHUs 30.11.2023
ypaBHECHUI

60 I/Icnom,so}usaHHe rpaduka QyHKIMYU JUIs pELIEHUs 01.12.2023
ypaBHECHUI

61 I/Icnom,so}vsaHHe rpaduka QyHKIMU JUIs pELIEHUs 04.12.2023
ypaBHEHUN

I~ HCHOJ‘IBSO?&HI/IG rpaduka QyHKIIUU )1 perIeHUs 05.12.2023
ypaBHECHUI

63 [TokaszarenbHBIC ypaBHEHUSI. OCHOBHUbIe METO/IbI 06.12.2023
PEIICHHUS ITOKa3aTeIbHBIX YPABHCHHIMA

64 [TokazarenbHbie ypaBHEeHUs1. OCHOBHBIE METOBI 07.12.2023

pelLIeHus T0Ka3aTeIbHbIX YPABHECHUN




[TokazaTenbHbie ypaBHEeHUs. OCHOBHbBIE METO/IbI

65 . 08.12.2023
pelIeHUs TOKa3aTeIbHbIX YPaBHEHHM

66 [Toka3zarenbHble ypaBHEHUS. OCHOBHvbIe METO/IbI 11.12.2023
peleHHs TOKa3aTeNIbHBIX YpaBHEHHIH

67 [Toka3aTenbHbIE ypaBHEHUS. OCHOBHULIe METObI 12.12.2023
pelIeHUs [T0Ka3aTeIbHbIX YPaBHEHHM

68 [Toka3zarenbHble ypaBHEHUS. OCHOBHUbIe METO/IbI 13.12.2023
pelIeHUs [T0Ka3aTeIbHbIX YPaBHEHHM

69 [loka3zarenbHble ypaBHEHUS. OCHOBHvbIe METO/IbI 14.12 2023
peleHHs TOKa3aTeNIbHBIX YpaBHEHHIH

70 [Toka3aTenbHbIE ypaBHEHUS. OCHOBHULIe METObI 15.12.2023
pelIeHUs [T0Ka3aTeIbHbIX YPaBHEHHM

71 KontponsHas padora: "[lokazatensHas QyHKIuS. 18.12.2023
[loka3arenbHble ypaBHEHUS"

72 Jlorapugmuucna. CoiicTBanorapudma 19.12.2023

73 Jlorapupmuncna. CoiicTBamorapupma 20.12.2023

74 Jlorapugmuucna. CoiicTBanorapudma 21.12.2023

75 Jlorapugmuucna. CoiicTBanorapudma 22.12.2023

76 JlecsaTnuHbie U HaTypaJIbHBICTOTAPU(MBI 25.12.2023

77 JlecsaTnuHbie U HaTypaJIbHBICTOTAPU(MBI 26.12.2023

78 JlecaTuuHbIe U HATypaIbHbBIENOrapu(MBbI 27.12.2023

79 [IpeoOpazoBaHHEBBIPAKECHUH, 28.12.2023

COJIepKaIIMXIIOTapru (MBI




[IpeobpazoBaHUEBBIPAKECHUN,

80 29.12.2023
CoJIepKaIIMXJIOTapru (P MBbI

81 [IpeoOpazoBaHueBBIpasKEHUH, 09.01.2024
COJePKALTUXIIOTapUPMBI

2 [IpeoOpazoBaHHEBBIPAKECHUH, 10.01.2024
CoJIepXKaIIXIIOTapru (MBI

83 Jlorapudmuueckas QyHKIuUs, €€ CBOUCTBA U TpauK 11.01.2024

84 Jlorapudmuueckas QyHKIuUs, €€ CBOUCTBA U TpaduK 12.01.2024

85 Jlorapudmuueckas ¢hyHKums, €€ CBOWCTBa U rpaduk 15.01.2024

26 I/Icnonbso}usaHHe rpaduka GyHKIUHU AT peIIeHUs 16.01.2024
ypaBHEHHI

%7 I/Icnonbso}vsaHHe rpaduka GyHKIUU AT peIIeHUs 17 01.2024
ypaBHEHHI

28 HCI‘IOJ‘IBSO?&HI/IG rpaduka QyHKIIUU A1 pereHUs 18.01.2024
ypaBHEHHI

29 Jlorapugmuueckue ypaBHEHUS. OCHOBIiLIe METO/IbI 19.01.2024
pelIeHust TorapupMUIECKUX YpaBHECHHN

90 Jlorapugmuueckue ypaBHEHUS. OCHOBHVHe METO/IbI 22 01.2024
pereHust JorapupMUIECKUX ypaBHEHUN

01 Jlorapudpmuueckne ypaBHCHHS. OCHOBIiI:Ie METO/IbI 23.01.2024
pelIeHust TorapupMUIECKUX YpaBHECHHN

9 Jlorapugmuueckue ypaBHEHUS. OCHOBIiLIe METO/IbI 24.01.2024
pelIeHust TorapupMUIECKUX YpaBHECHHI

93 Jlorapugmuueckue ypaBHeHHsl. OCHOBHBIE METObI 25.01.2024

pereHust JorapupMUIECKUX ypaBHEHUN




Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE METObI

94 26.01.2024
pelieHus JorapuMUUEcKux ypaBHEHHM

95 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUT 29.01.2024
norapupMHUECKUX ypaBHEHUI

96 PaBHOCUIIBHBIE TIEPEXO/IbI B PEILICHUN 30.01.2024
JorapupMUUECKUX ypaBHEHUI

97 PaBHOCUIIBHBIE TEPEXO/IBI B PEIICHUT 31.01.2024
JorapupMUUECKUX ypaBHEHUI

08 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUT 01.02.2024
norapupMHUECKUX ypaBHEHUI

99 KonTtponbnas padota: "Jlorapudpmudeckas GyHKIIHS. 02.02.2024
Jlorapudpmuueckue ypaBHeHHS"

100 Cunyc, KOCUHYC, TAHT€HC ¥ KOTAaHT€HC YUCIOBOTO 05.02.2024
apryMeHra

101 Cunyc, KOCHUHYC, TAHT€HC ¥ KOTAaHT€HC YHCIIOBOTO 06.02.2024
apryMeHTa

102 CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC YHUCIIOBOTO 07.02.2024
aprymeHra

103 ApKCHHYC, apKKOCHHYC U apKTaHT€HC YUCIIOBOT'O 08.02.2024
apryMeHra

104 ApKCUHYC, apKKOCUHYC U apKTaHT€HC YHCIOBOTO 09.02.2024
apryMeHra

105 ApKCUHYC, apKKOCUHYC U apKTaHT€HC YHCIOBOTO 12.02.2024
aprymeHra
Tpuronomerpuueckas OKpyKHOCTb, OIIPEICTICHHE

106 TPUTOHOMETPUUYECKUX (PYHKLUH YHUCIOBOTO 13.02.2024

aprymeHra




Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEJIEIICHHUE

107 TPUTOHOMETPUIECKUX (PYHKITUN YUCIIOBOTO 14.02.2024

aprymeHTa

TpUroHOMeTpHYECKask OKPYKHOCTb, ONpPEIEIECHHE
108 TPUTOHOMETPUUYECKUX (PYHKLUH YHUCIOBOTO 15.02.2024

apryMeHTa
109 OCHOBHBIETPUT OHOMETPUYECKHEPOPMYITBI 16.02.2024
110 OCHOBHBIETPHTOHOMETPHIECKHEHOPMYIII 19.02.2024
111 OCHOBHBIETPUT OHOMETPUYECKHEPOPMYITBI 20.02.2024
112 OCHOBHBIETPUT OHOMETPUYECKHEPOPMYITBI 21.02.2024
113 OCHOBHBIETPHTOHOMETPHIECKHEHOPMYIII 22.02.2024
114 | IIpeoGpa30BaHHETPHTOHOMETPHICCKHXBBIPAKCHHIA 26.02.2024
115 [IpeobpazoBaHUETPUTOHOMETPUUECKUX BRIPAKEHU I 27.02.2024
116 [Ipeo6pa3oBaHUETPUTOHOMETPHYECKHXBBIPAKEHUHI 28.02.2024
117 [Ipeo6pa3oBaHUETPUTOHOMETPHYECKHXBBIPAKEHU I 29.02.2024
118 [Ipeobpa3oBaHUETPUTOHOMETPUUECKUX BRIPAKEHUI 01.03.2024
119 PeleHneTpHroHOMETPHIECKHX yPaBHEHUH 04.03.2024
120  PeleHMETPUTOHOMETPHYECKUXyYPABHEHUIH 05.03.2024
121 PelIeHUEeTPUIOHOMETPUYECKMX yPABHEHHU I 06.03.2024
122 PelIeHUEeTPUIOHOMETPUYECKMX yPABHEHU I 07.03.2024




11.03.2024

123 PemieHneTpUrOHOMETPUYECKUX YPABHEHU I
124 PemieHneTpUrOHOMETPUYECKUX YPABHEHU I 12.03.2024
125 PemenneTpuronoMeTpuYeCKUX ypaBHEHHI 13.03.2024
126 PemenneTpuronoMeTpuYECKUX ypaBHEHHI 14.03.2024
127 PemieHneTpUrOHOMETPUYECKUX YPABHEHU I 15.03.2024
128 PemenneTpuronoMeTpuYeCKUX ypaBHEHHI 18.03.2024
129 PemenneTpuroHoMeTpuYeCKUX ypaBHEHHI 19.03.2024
130 PemenneTpuronoMeTpuYeCKMXypaBHEHUM 20.03.2024
131 KoHnTtponbHas padorta: "Tpuronomerpuieckue 21.03.2024
BBIPAXEHUSI U TPUTOHOMETPUUECKHUE ypaBHEHUA"
[TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS
132 ocjenoBaTeIbHOCTER. MeTo MaTeMaTHYECKOM 22 03.2024
UHAYKIUH
MOHOTOHHBIE 1 OTPAaHUYEHHBIE
133 MOCJIeIOBaTEILHOCTH. VIcTOpHs aHamn3a 6€CKOHEYHO 01.04.2024
MaJIbIX
134 Apudmernueckasmporpeccus 02.04.2024
135 ['eomeTpuyeckasporpeccus 03.04.2024
136 beckoneuHoyObIBaroIasireoMeTpuYeCKasmporpeccus 04.04.2024
137 Cymma 6eckOHEYHO yOBIBAIOIIECH reOMeTpHUIeCKOn 05.04.2024

IIPOrpeccum




JInHENHBIN ¥ DKCIOHEHUMAIIBHBIN pocT. Yucno e.

138 08.04.2024
®opmyIia CIOKHBIX MTPOLEHTOB

139 JInHEeNHbIN ¥ SKCIIOHEHIMANIBHBIHN pocT. Yuco e. 09.04.2024
®opmyIia CII0KHBIX TPOLIEHTOB

140 Hcnonp30BaHne IPOrpeccuy sl pelieHHs 10.04.2024
peaNbHbIX 3a/1a4 MPUKIIAJHOTO XapakTepa

141 KontponsHas pabdora: "[locnenoBaTeabHOCTH U 11.04.2024
nporpeccun’

142 HenpepoiBHBIE QYHKIIMU U UX CBOMCTBA 12.04.2024

143 Touka pa3peiBa. AcUMNITOTHI TpaUKOB QYHKIIAHA 15.04.2024

144 CroiicTBa G yHKIIMIA HETIPEPHIBHBIX HA OTPE3KE 16.04.2024

145 CaoiicTBa (hyHKIMI HEPEPHIBHBIX Ha OTPE3Ke 17.04.2024

146 MeTtoa UHTEPBAJIOB ISl PEIICHUS HEPABEHCTB 18.04.2024

147 MeTtoa UHTEPBAJIOB ISl PEIICHUS HEPABEHCTB 19.04.2024

148 Meroza MHTEPBAJIOB Ul PELICHUS HEPABEHCTB 22.04.2024

149 [IprmeHeHne CBOMCTB HEMPEPHIBHBIX (YHKIUHN 7151 23 04.2024
pelieHus 3a1a4y

150 [IprmeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIUH 715 24.04.2024
penieHus 3a1a4y

151 [lepBas u BTOpas npou3BoAHbIEC QYHKIIUN 25.04.2024

152 Onpenenenne, reOMeTPUIECKUNCMBICIITIPOU3BOIHOM 26.04.2024

153 Onpenenenne, GU3NIECCKUNCMBICTITPOU3BOIHON 27.04.2024




02.05.2024

154 VYpaBHeHHe KacaTeNbHOU K TpaduKy (yHKIIMU

155 VYpaBHeHHe KacaTelbHOU K TpaduKy (yHKIIMN 03.05.2024

156 [Tpon3BoIHBICTIEMEHTAPHBIX P YHKITAN 06.05.2024

157 [Tpon3BoOIHBICTEMEHTAPHBIX P YHKITAN 07.05.2024

158 [IpousBonHas CYMMI:I,V MIPOU3BEACHHUS, YACTHOTO U 08.05.2024
KOMITO3UIIUH (PYHKITHI

159 [TpousBogHas CyMMI;I,v MIPOU3BECHHS, YACTHOTO U 13.05.2024
KOMITO3HITHH () YHKITHHA

160 [TpousBogHas CyMMI;I,v MIPOU3BECHHS, YACTHOTO U 14.05.2024
KOMITO3HITHH () YHKITHHA

161 KonrponsHaspabota: "[IpousBognas” 15.05.2024

162 [ToBTOpEeHHE, 0000IIEHUE, CHCTEMATH3aIIsI 3HAHUMN: 16.05.2024
"YpaBHenus"

163 [ToBTOpEeHHE, 0000IIEHUE, CHCTEMATH3alIs] 3HAHUMN: 17 05.2024
"YpaBHenus"

164 [ToBTOpeHnue, 06001IeHNE, CHCTeMAaTU3aIINs 3HAHHIA: 20.05.2024
"VpaBHenus"

165 [ToBTOpEeHHE, 0000IIEHUE, CHCTEMATH3aIIsI 3HAHUMN: 21.05.2024
"VpaBHenus"

166 [ToBTOpEeHue, 06001IeHNE, CHCTeMAaTU3alNs 3HAHHIA: 22 05.2024
"(DYHKHI/H/I"

167 [ToBTOpEeHnue, 06001IeHNE, CHCTeMAaTU3alINs 3HAHHIA: 23.05.2024
"(DyHK]_II/H/I"

168 [ToBTOpEeHHE, 0000IIEHUE, CHCTEMATH3aIHs] 3HAHUM: 24.05.2024

"(DYHKHI/II/I"




27.05.2024

169 HroropaskoHTpobHaspaboTa 1
28.05.2024
. 29.05.2024
170 [ToBTOpeHME, 0000IIEHUE, CHCTEMATH3AIMsI3HAHUMA 4 30.05.2024
31.05.2024
170

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

+3




11 KITIACC

Ne

~

Temaypoxka

Koaunuyecrsouacos
Be Konrtpoabnsie  IIpakTHueckue
ero = padoTnl padoTsI

Jdarauzy
YyeHust

JyeKTpOHHBbIeNU(PoBHICOOpa30Ba
TeJbHblepecypchl

[Ipumenenne npou3BOTHOM K
UCCIIeIOBaHMIO (YHKIIMI Ha
MOHOTOHHOCTb U SKCTPEMYMBI

[Ipumenenne npou3BOTHOM K
uccaea0BaHuio (PyHKIUN Ha
MOHOTOHHOCTB U SKCTPEMYMBI

IIpuMeHeHne pOU3BOJHOM K
uccaeaoBaHuio PyHKIUN Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpuMeHeHne pOU3BOJHOM K
UCCIIeIOBaHMIO (YHKIIMI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

IIpuMeHeHne NpOU3BOJHOM K
UCCIIeIOBaHMIO (YHKIIMI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[Ipumenenne npou3BOTHOM K
uccaea0BaHuio (PyHKIUN Ha
MOHOTOHHOCTH U BKCTpCMYMBI

Haxoxnenue HauOOJIBIIETO U
HAUMEHBIIIETO 3HAYCHUS
HENPephIBHON (DYHKITUU HA




OTpe3Ke

Haxoxnenue HauOOJIBIIETO U
HaMMEHBIIIETO 3HAYCHUS
HEeNpepbIBHON (QYHKIIUU Ha
OTpe3Ke

Haxoxnenue HauOOJIBIIETO U
HaMMEHBIIIETO 3HAYEHHS
HEeNpepbIBHON (QYHKIIUU Ha
OTpe3Ke

10

Haxoxnenue HanOOJIBIIETO U
HAaWMEHBIIIETO 3HAYCHUS
HeTMpephIBHON (DYHKIINHU Ha
OTpe3Ke

11

Haxoxnenue HanOOJIBIIETO U
HAaWMEHBIIIETO 3HAYCHUS
HeTMpephIBHON (DYHKIINHU Ha
OTpe3Ke

12

Haxoxnenue HauOOJIBIIETO U
HAaWMEHBIIIETO 3HAYCHUS
HeTMpepbhIBHON (PYHKITNHU Ha
OTpe3Ke

13

[Ipumenenre npou3BOIHOM IS
HaXOXJCHUS HAUTy4dlIEero
pelIeHns B PUKIAAHBIX 3a7a4ax

14

[Ipumenenre npou3BOIHOM IS
HAaXO0XJEHUS HAaUIy4dLlIero
peLIeHHs B IPUKIAAHBIX 3a7a4ax

15

[Ipumenenne npou3BOIHOM IS




OTIpeIeNICHUS] CKOPOCTH U
YCKOPEHHUS TpoIiecca, 3aIaHHOTO
dbopmymoit uiu rpaguKomM

[Ipumenenre npou3BOIHOM IS
ONPEACIIEHUSI CKOPOCTH U

16 YCKOpEHHUs Ipoliecca, 3alaHHOT0
dhopmymoit wiu rpaguKoM

17 Komnozunuspynkuunit

18 Kommnozunusdyuakmmit

19 Komnozunuspynkuunit
I'eomerpuueckue 0O6pass

20 YpaBHEHUI HA KOOPJMHATHOM
TJIOCKOCTH
I'eomerpuueckue oOpasbl

21 YpaBHEHUI HA KOOPJMHATHOM
TJIOCKOCTH
Konrponsnas pabora:

22 "UccnenoBanue QyHKIHIA ¢
MOMOIIIbIO TPOU3BOAHON"
[TepBoobOpazHasi,

23 OCHOBHOECBOHCTBOIIEPBOOOPA3HBI
X
[TepBooOpazHbIe 37IEMEHTAPHBIX

24 ¢dbynkuwmii. [IpaBuiia Hax 0K IEHUS
NepBOOOPA3HBIX
[TepBooOpazHbIe 3IEMEHTAPHBIX

25 ¢dbynkuwmii. [IpaBuia Hax oK IEHUS

epBOOOPa3HBIX




26

Hurerpai.
['eomeTpuyeckuiicMbICTUHTEpala

27

Beruncnenue onpenenéHHoro
uHTerpaia no gopmyine Herorona-
JleiiOHuna

28

Brrauciienue onpeaenéHHoOro
uHTerpana mo ¢popmyne HerotoHa-
Jleitbuuna

29

[Ipumenenue uHTErpaia s
HAXO0XACHUS IIOMAACH MITOCKUX

¢uryp

30

IIpuMeHeHue uHTETpANA I
HaXO0XIeHUI 00BEMOB
TE€OMETPHYECKUX TEIl

31

[Tpumepsipemenuitnuddepennua
JIbHBIXYPaBHEHUN

32

[Tpumepnipemenuiiqud pepennna
JIbHBIXYpaBHEHU

33

MatemaTtuueckoe MOJSIUPOBAHHE
peabHBIX MPOIECCOB C MTOMOIIBIO
mudGepeHIMATBHBIX YPaBHCHHUM

34

Konrponsnas pabora:
"ITepBooOpa3Has u uaTerpan”

35

Tpuronomerpudeckue QyHKIIH,
UX CBOICTBa U rpaduku

36

Tpuronomerpudeckue GyHKIINH,
WX CBOMCTBA U Tpaduku

37

Tpuronomerpuyeckue GyHKINH,




UX CBOICTBa U rpaduku

38

Tpuronomerpudeckue QyHKINH,
UX CBOICTBa U rpaduku

39

Tpuronomerpudeckue GyHKIINH,
WX CBOMCTBA U Tpaduku

40

OT10op KOpHEi
TPUTOHOMETPUYECKUX YPABHEHU
C IOMOIIBIO TPUTOHOMETPHICCKON
OKPY>KHOCTH

41

OT10op KOpHEi
TPUTOHOMETPUYECKUX YPABHEHU
C MOMOIIBIO TPUTOHOMETPHYECKOI
OKPY>KHOCTH

42

OT10op KOpHEi
TPUTOHOMETPUYECKUX YPABHEHU
C MOMOIIBIO TPUTOHOMETPHYECKOI
OKPYKHOCTH

43

OTt60p KOpHEH
TPUTOHOMETPUYECKUX YPABHEHU
C TIOMOIIBIO TPUTOHOMETPUIECKON
OKPY>KHOCTH

44

PemennerpuronHoMeTpuiecKiuxHe
paBEHCTB

45

PemenuneTpuronomMeTpuiecKuxHe
paBEHCTB

46

PeHIeHI/IeTpI/IFOHOMeTpI/I‘-IGCKI/IXHe
pPaBEHCTB

47

PemennerpuronHoMeTpuiecKiuxHe




pPaBEHCTB

Kontponbnas padota: "['paduku
TPUTOHOMETPHUYECKUX (PYHKIIUH.

48 TpuroHoMeTpru4ecKUeHEPABEHCTB
a"

49 OCHOBHBIE METO/IBI PEIICHHS
MIOKa3aTeNbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IBI PEIICHHS
MIOKa3aTeNbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

5 OCHOBHBIE METO/IBI PEIICHHS
MIOKa3aTebHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEILICHUS
Jorapu()MUYECKIX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEILICHUS
JorapupMHUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IBI PEIICHHS
Jorapu()MUUECKIX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEILICHUS
Jorapu()MUYECKIX HEPABEHCTB

57 OCHOBHBIE METO/IbI PEILICHUS
UpparoOHATBLHBIX HEPABEHCTB

58 OCHOBHBIE METO/IBI PEIICHHS
UPpaLOHAIEHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEILICHUS
UPPaLOHAIFHBIX HEPABEHCTB

60 OCHOBHBIE METO/BI PEILIEHUS




MPPALMOHAIIBHBIX HEPABEHCTB

I'padmyeckue MeToab! pemeHus

61 UppalMOHATLHBIX YPaBHEHUI
6 I'padmyeckue MeToabl pemeHus
MppalMOHANIBHBIX YpaBHEHUI
63 I'paduueckue MeTObI pELICHHUS
[I0OKa3aTENIbHBIX YPABHEHUHN
64 I'padmyeckue MeToabl pemeHus
MOKAa3aTeIbHBIX HEPABESHCTB
65 I'padmyeckue MeToabl pemeHus
Jorapu(pMUUECKUX ypaBHEHUIN
66 I'paduueckue MeTObI pELICHHUS
norapuMHUYECKUX HEPABEHCTB
67 I'padmyeckue MeToabl pemeHus
norapuMUYECKUX HEPABEHCTB
I'padmyeckue MeToab! pemeHus
68 MMOKa3aTEeIbHBIX U
Jorapu(pMUUECKUX ypaBHEHUIN
I'padmyeckue MeToab! penieHus
69 MOKa3aTeIbHBIX U
Jorapu(pMUUECKUX ypaBHEHUN
I'padmyeckue MeToabl perieHUs
70 MOKa3aTeIbHBIX U
norapuMUYECKUX HEPABEHCTB
I'padmyeckue MeToabl pemeHus
71 MMOKa3aTEIbHBIX U
norapuMHUYECKUX HEPABEHCTB
72 Kontponbhas padora:




"HppaunoHaibHbIe,
MoKa3areabHbIe U
norapudmMudecKkue HepaBeHcTBA"

73

KommiekcHbie uncia.
AnreOpanueckas u
TpUTOHOMETpHUYECKask POPMbI
3anyucy KOMIUIEKCHOTO YKclia

74

KommiekcHbie uncia.
AnreOpanueckas u
TpPUTOHOMETpHUYECKask POPMBI
3aIMCU KOMIUIEKCHOTO YHCTIa

75

Apudmernueckue orneparuu ¢
KOMIIJICKCHBIMHA YU CJIaMHU

76

Apudmernueckue orneparuu ¢
KOMIUIEKCHBIMHU YHCIIAMU

77

N300pakeHne KOMIUIEKCHBIX
4yyUCell Ha KOOPAVMHATHOU
IUIOCKOCTH

78

N300pakeHne KOMIUIEKCHBIX
4yyUCell Ha KOOPAUHATHOU
IJIOCKOCTH

79

®opmyna Myaspa. Kopuu n-oit
CTENEeHU U3 KOMILJIEKCHOTO Yucia

80

®opmyna Myaspa. Kopuu n-oit
CTENEeHU U3 KOMILJIEKCHOTO YuciIa

81

IIpuMeHeHre KOMIUIEKCHBIX
qHCceN Ui pelieHns: PU3NIECKUX
U TEOMETPUYECKUX 3a/1a4




KonrponsHaspabdora:

82 " "
KommiekcHpleuncna

83 Harypainbhble u nensieuncia

84 HarypanbHbie u nenbieunciia

25 IIpuMeHeHne IpU3HAKOB
JETUMOCTH LIEJIBIX YUCENT

26 [IpumeneHne npu3HaKkoB
JEIUMOCTH LIEJIBIX YUCENT
IIpuMeHeHne pU3HAKOB

87 JenumocTu neabix yucei: HOJ u
HOK
IIpuMeHeHne pU3HAKOB

88 nenumoctu uenbix yucen: HOJ u
HOK
IIpuMeHeHne pU3HAKOB

89 JETUMOCTH LIEJIbIX YUCEN: OCTATKH
10 MOJTYJIIO
[IpumeneHne npu3HaKkoB

90 NEJIMMOCTH LIENIBIX YHCENI: OCTATKHU
10 MOJTYJIIO
[IpumeneHne npu3HaKkoB

01 JEIUMOCTH LIEJIBIX YUCEN:
anroput™ EBknuzaa nis pemeHus
3a/1a4 B LEJbIX YUCIIAX

9 Konrponsnas padora: "Teopus
eNeIX yncen"

93 Cucrema 1 COBOKYITHOCTh

ypaBHeHUl. PaBHOCHIIbHBIE




CHUCTEMBI U CUCTCMBbI-CIICACTBHUA

94

CucreMa 1 COBOKYITHOCTb
ypaBHeHUM. PaBHOCHIIbHBIE
CUCTEMBbI U CUCTEMBI-CIIEACTBUS

95

OcCHOBHBIE METOBI PELICHUS
CHUCTEM M COBOKYITHOCTEM
palMOHANBHBIX YPaBHEHUHN

96

OcCHOBHBIE METOBI PELICHUS
CHUCTEM M COBOKYITHOCTEM
UppalMOHANILHBIX YpaBHEHUI

97

OCHOBHBIE METO/BI PELLIEHUS
CUCTEM U COBOKYITHOCTEH
ITOKAa3aTeIbHBIX YPABHEHUN

98

OCHOBHBIE METO/BI PEILIEHUS
CUCTEM U COBOKYITHOCTEH
[I0Ka3aTENIbHBIX YPABHEHUIN

99

OcCHOBHBIE METOBI PELICHUS
CHUCTEM M COBOKYITHOCTEM
JorapupMHUUECKUX YpaBHEHUN

OcCHOBHBIE METOBI PELICHUS
CHUCTEM M COBOKYITHOCTEM
Jorapu(pMUUECKUX ypaBHEHUN

[IpuMeHeHne cucTeM K peleHuto
MaTeMaTHYeCKUX 3aj]a4d U 3a7a4
U3 pa3iINyHbIX o0JacTel HAyKH U
peasbHOM JKU3HU, HHTEPIIPETalNs
MOJIyYEHHBIX PE3yJIbTaTOB

10

HpI/IMeHeHI/IC CHUCTCM K PCUICHUIO




MaTeMaTUYeCKHUX 3a7a4 U 3a/1a4
U3 pa3iINyHbIX o0JacTel HAyKu U
peabHOM JKU3HU, HHTEPIIpETalUs
MOJIYYEHHBIX PE3YyJIbTaTOB

IIpuMeHeHnEe HEpaBEHCTB K
PELICHUIO0 MAaTEMATUYECKUX 3a1a4

10 Y 3aJ1a4y U3 Pa3InIHBIX 00IacTeit

3 HAaYKH U peajibHOM KU3HU,
MHTEpIIpETAIHs TOTYYEHHbIX
pEe3yNbTaToB
KonTpomnbHas padota: "Cuctembl

10 palMOHANIBHBIX, UPPALIMOHATBHBIX

4 MMOKa3aTEIbHBIX U
Jorapu(MUIECKUX ypaBHCHHUH"

10 PannoHanbHbICypaBHEHHUS C

5 rnapameTpamu

10 ParmonansHbIeHEpaBEHCTBA C

6 napaMeTpamu

10 ParnmonanbHBIECUCTEMEI C

7 napaMmeTpamu

10 WppanmonanbHbie ypaBHEHHUS,

8 HEPABEHCTBA C IapaMeTpamMu

10 HppanunoHaIbHBIECUCTEMBI €

9 napaMeTpamu

11 [TokazaTenbHbIE ypaBHEHHS,

0 HEpaBEeHCTBA C apaMeTpamMu

11 [TokazarenbHbIECUCTEMBI C

1 rapameTpamu




11 Jlorapudmuueckue ypaBHEeHUS,

2 HEpaBEHCTBA C IMapaMeTpamMu

11 JlorapudmraeckrecucTeMsl ¢

3 napamMmeTpamu

11 TpuronomerpuyeckueypaBHEHUS

4 C mapaMeTpaMmu

11 TpUroHOMeTpUYECKUEHEPABEHCTB

5 a c mapaMeTpamu

11 TpUroHOMETPUUECKUECUCTEMBI C

6 napaMeTpamu
[TocTpoenue u uccienoBaHue

11 MaTeMaTUYECKUX MOJeei

7 pEeabHBIX CUTYAIMK C TOMOIIBIO
YPaBHEHUH ¢ IapaMeTpamu
[TocTpoenue u uccienoBaHue

1 MaTeMaTUYECKUX MOJeei

2 peabHBIX CUTYAIUi C TIOMOIIIBIO
CHUCTEM ypaBHEHHUM C
napamMeTpamu
[TocTpoenue u uccnenoBaHue

1 MaTeMaTUYECKUX MOJIeei

9 peabHBIX CUTYAIUi C TIOMOIIIBIO
CHUCTEM ypaBHEHHUM C
napamMmeTpamu

12 Kontponbnas padota: "3agaun ¢

0 napamerpamu’

12 [ToBTOpeHme, 06001IEHNE,

1 CHCTEMAaTH3aIlns 3HaHUMH:




"VYpaBHeHus"

[ToBTOpeHue, o600mIEeH e,

;2 CHCTeMaTH3alus 3HaHUI:
"VpaBHeHus"
[ToBTOpeHue, o600mEeH e,

12 cUcTeMaTH3alus 3HaHUH:

3 "YpaBHeHus.
CucremplypaBHeHUN"

12 [ToBTOpeHue, o600mIEeH e,

4 cUcTeMaTH3alis 3HaHUH:
"Hepasenctna"

12 [ToBTOpeHme, 06001IEHNE,

5 cUcTeMaTH3alus 3HaHUH:
"HepaBenctna"

12 [ToBTOpeHme, 06001IEHNE,

6 CHCTeMaTH3alus 3HaHUI:
"HepaBeHncrsa"

12 [ToBTOpeHue, 0600mEH e,

7 CHCTeMaTH3alus 3HaHUI:
"IIpon3BojHas u €€ npuMeHeHue"

12 [ToBTOpeHue, o600mEH e,

2 cUcTeMaTH3alis 3HaHUH:
"I[IpousBoaHas u e€ npuMeHeHue"

12 [ToBTOpeHue, 0600mEeH e,

9 cucTeMaTH3alis 3HaHUH:
"I[IpousBoaHas u e€ npuMeHeHue"

13 [ToBTOpeHme, 06001IEHNE,

0 CHCTEMAaTH3allHs 3HAHMIA:




"NHuTerpan u ero npuMeHexue"

[ToBTOpeHue, o600mIEeH e,

13 CHCTeMaTH3alus 3HaHUI: 1
"OyHKIMN"
13 [ToBTOpeHue, o600mEeH e,
) cUcTeMaTH3alus 3HaHUH: 1
"®yHkuun"
13 [ToBTOpeHue, o600mEeH e,
3 cUcTeMaTH3alis 3HaHUH: 1
"®yHkuun"
13
4 HToroBasikoHTpoIbHasipaboTa 1 1
13
5 HroroBaskoHTpopHasspadboTa 1 1
13 [ToBTOpeHue, 0600mIEeH e, 1
6 cUCcTeMaTH3alusI3HaHUH
OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOTPAMME




N —

YUEBHO-METO/INYECKOE OBECIIEUEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA
YueOnuk: AnreOpa u Hau. MaT. ananu3a. 10-11x1. Anumos LA, u np 2022

* Maremaruka: anredpa 1 Hauaja MaTEMaTUYECKOTO aHAIN3a, TEOMETPHSL.
Anrebpa 1 HavyaJla MaTeMaTUYecKoro aHanusa (B 2 yactsx), 11 kmacce/ Yactp 1:
Mopakosuu A.I'., Cemenos I1.B.; Yacts 2: Mopakosuu A.I'. u apyrue; noa
penakiueit Mopakosuua A.I'., OO1IeCTBO C OTpaHUYEHHON OTBETCTBEHHOCTHIO
«MOLl MHEMO3HNHA»

METOAUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJIA

VYyebnuk: AnreOpa u Had. mat. aHaim3a. 10-11xm. Amamos [11LA. u

ap_ 201 AnreOpa u Hayasia MaTeMaTUYECKOr0 aHanu3a. MeTtoanueckue
pexkoMeHaaiuu. 10 kimace: mocodue It yauTenei 001meoopa3oBar.
opranmuzammii / M. K. [Totanos, A. B. Illeskun. — M.: IIpocsemenue, 2013. —
191 c.: un. — (MI'Y — mikomne).

Anrebpa u Havyalla MaTeMaTUYECKOTO aHanu3a. JlugakTnaeckue MaTepuabl K
yuebnuky I1I.A. AnumoBa u apyrux 11 kmace: yue6.mocobue amns
o011eo0pa3oBat. opraHusamuii: 6a3oBeii 1 yriryo:. ypoau / M. U. [llaGyHuH,
M.B. TkauéBa, H.E. ®€nopona. - 8-e uza.-M.: IIpocsemienue, 2017. — 207 c.:
WII.

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HNHTEPHET

. Poccuiickas snektponHas mkoia https://resh.edu.ru/
. Marematrueckue OJUMITMA/IbI U OJIMMIINAJHbIE 33]1a4U, — [JIEKTPOHHBIHI

pecypc], — pexxum noctyma: http://www.zaba.ru.

. Meroauka npenosaBaHusi MaTEMATUKH — [3JIEKTPOHHBIN pecypc], — pexKum

noctyna: http://methmath.chat.ru.

Peectp nmpumepHBIX 00111€00pa30BaTEIBHBIX TPOTPAMM [JIEKTPOHHBINA pecypc],
— pexum gocrtyna: http://www.fgosreestr.ru.

[TyreBonutens «B Mupe HayKu» 111 IIKOJIBHUKOB [3JIEKTPOHHBIN pecypc], —
pexuM Joctyna: http:// www.uic.ssu.samara.ru

DNeKTpOHHAs! XpEeCTOMATHS IO METOAMKE MPENOIaBaHusl MaTeMaTHKU
[anexTpoHHBIN pecypc], — pexkum aoctyna: http:/fmi.asf.ru.



