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INOACHUTEJIBHASA 3AIINCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OTHUM W3 HambOoJiee 3HAYMMBIX B TIPOTpaMMe cpeaHero oOmiero oOpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
M3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (popmupyer
JIOTUYECKOE M a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckon hopme.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'0 aHaJM3a 3aKJaJlbIBAeT
OCHOBY [l YCHENIHOTO OBJQJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH pa3BUTUSI SKOHOMHUKH U OOIIECTBEHHON JKU3HH,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajdbHEHIIero oOpa3oBaHus U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMHU aireOpbl M MaTeMaTHYeCKOro aHajiM3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JOKa3bIBAThb
YTBEPKJIECHHSI ¢ TIOMOILIBIO MHIAYKLIHUH U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIeHHEe W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILIICHHE.

B xoxe u3yuyeHusi yueOHOro kypca «Ainredpa v Hayalla MaTeMaTHYECKOTO
aHalln3a» 00ydYarolluecs IMOJTY4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3ajad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH PEAbHBIX CUTyaluH,
UHTEPHpPETallMd  TOJIYYEHHBIX  pElIeHWi, 3HaKOMATCS €  MOpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMHU U UX aBTOpPaMH.

VY4eOHbli Kypc 00danaeT 3HAYUTEIbHBIM BOCIUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduxky ydeOHO
JEATEeIIbHOCTH, TpeOyroned MpOAOKUTEILHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MOJIyYEHHBINA pe3yJIbTaT.

B ocHoBe MeToanku 00yueHus anredpe 1 HauajaM MaTeMaTH4YeCKOro aHalln3a
JICKUT IEATEIbHOCTHBIA MPUHIUI OOy4EHHUS.

B cTpykType yuebHOro kypca «Anredpa 1 Hayajia MaTeMaTHYECKOT0 aHATN3a»
BBIJICJIEHBl  CIIEIYIOIIUE COAEPKATENbHO-METOANYECKNE JuHUU: «Yucna wu
BbluncieHus», «OyHkuun u rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTUYecKoro aHanu3a», «MHo)kecTBa U JIorTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOIUYECKUE JIMHUM HW3Y4YalOTCAd HA MPOTSHKEHUH JABYX JIET



oOydeHust Ha YPOBHE CpEHETO O0IIero 00pa3oBaHusl, €CTECTBEHHO TOMOIHSIS IPYT
JpyTa ¥ TIOCTENEHHO HACHIIIAsCh HOBBIMHU TEMaMH M pasaenaMiu. JlaHHbIA yaeOHbIiH
KypC SIBIISIETCS WHTETPATHBHBIM, TOCKOJIBKY OOBEOUHSET B cebe conepikaHue
HECKOJBKMX MaTeMAaTHYECKHX TUCIUILUINH, TaKUX Kak anareOpa, TPUTOHOMETPHS,
MaTEeMaTUYECKUIA aHAIIN3, TEOPUS MHOXKECTB, MaTeMaThueckas jJjoruka u apyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIAJCBaIOT BCE OoJiee MMPOKAM MATeMAaTHICCKUM
anmapaToM, y HUX TOCJIEIOBATEIILHO (POPMUPYETCS M COBEPIICHCTBYETCS YMCHHE
CTPOUTh MAaTEMaTUYECKYI0 MOJCIb PEATbHOW CHUTYyallH, MPUMEHATH 3HAHUS,
MOJIYYCHHBIC TIPU HM3YYCHUH Y4YEOHOTO Kypca, ISl PElIeHUS CaMOCTOSITEIIBHO
chOpMyYIMPOBAaHHOW MaTeMAaTHYECKOW 3a/Jadd, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

CopeprkarenbHO-MEeTOAMYECKass JTUHUA «Uucina ¥ BBIYUCICHUS» 3aBEpIIacT
dbopMHpOBaHNE HABBIKOB MCIOJB30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3oBaHus 0co0O€ BHUMaHue  yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CEOsl MCIOJIb30BAHUE PA3IUYHBIX
dbopMm 3amucu YuCiIa, YMEHUE JeiaTh NPUKUIKY, BBIIOIHATH MPUOIMKEHHBIC
BBIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTeMAaTHUYCCKUMU
KOHCTAHTaMH. 3HAKOMbBIE OOYyUYaIOIMMMCS MHOXECTBA HATYPaIbHBIX, IIEJIBIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4HcCell. B  KaXaoM H3 H3THX MHOXECTB PacCMaTpUBAIOTCA
CBOMCTBEHHBIE €My cIelnu(UYecKue 3aJayd M OINEepaluu: JeJIeHHe Haleno,
OTIEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
paIMOHAIBHBIX M UPPAIMOHATIBHBIX YUCEN, apU(PMETHICCKUE OTIEPAINH, a TaKKe
U3BJICUCHHUE KOPHSI HATypalbHOM CTENEHW HAa MHOXECTBE KOMIUJIEKCHBIX YHCEIL.
brnaronmapsi mocienoBaTenTbHOMY PACIIMPEHUIO KPyra HCIONb3YEeMBIX YHCET U
3HAKOMCTBY C BO3MOXXHOCTSIMHM WX NMPUMEHEHUS I PEIICHUS PAa3IUYHBIX 3a/1a4
dbopMHpyETCS TIPEICTAaBIICHUE O SAMHCTBE MaTEMaTUKH KaK HaykKH M €€ pOJIh B
MOCTPOCHUU MOJICNICH PEaJbHOTO MHUpA, HMIUPOKO HCIOIB3YIOTCS 0000IIeHuEe U
KOHKpETU3aIHSI.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero oOpa3oBaHUs, MOCKOJBKY B KaXJIOM
pasaene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbrare OOydYaromIvecss OBJIAJACBAIOT PA3IMYHBIMA  METOJIAMHU  PEIICHUS
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUUYECKUX ypaBHEHWH, HEPABEHCTB W CHUCTEM, a TaKXke 3aad,
colepKammx mapameTpol. [lodydeHHBIE YMEHHS IIHPOKO HCIOIB3YIOTCS MPH
UCCIIeIOBaHNH (DYHKIIUH C TIOMOIIBIO MPOU3BOIHON, TIPU PEIICHUH MPHUKIATHBIX
3a/1a4y M 3a7a4 Ha HAXOXKJCHUE HAMOOIBINNX W HAUMEHBITUX 3HAYCHUN (PYHKITUU.



JlanHasi conepxkaTesbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl MO  ¢opMysnaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHANIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
COJIEpKaIMX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepurasa IpOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIICHUS 00yYaromuxcs, (GOpMHUPYIOTCS HABBIKK JACAYKTHUBHBIX PaCCyKICHUM,
paboThl C CHUMBOJIbHBIMU (OpMamH, TMPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BUJIE paBEHCTB U HEpaBEeHCTB. AnreOpa npesyiaraet 3¢ hekTHBHbIC
WHCTPYMEHTBl ISl PELIEHUS MPAKTHYECKUX MW €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISHO IEMOHCTPUPYET CBOM BO3MOHOCTH KaK A3bIKa HAYKH.

CopepkarenbHo-MeToauYecKass JUHUA «DyHKIMM W TpaduKU» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEILHOCTh U3yUEHUs MaTepuana. M3ydeHue creneHHoun,
MOKa3aTeJIbHOM, JJIOrapu(PMUUECKON U TPUTOHOMETPUUYECKUX (DYHKILIHNA, UX CBOICTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKUIWU, CTPOUTH HX
rpaduku. Martepuan 3Toil cofiepKaTeIbHOM JTUHUY HAIICJICH Ha Pa3BUTHE YMEHUN U
HaBBIKOB, MO3BOJISIFOLMX BBIPAXKaTh 3aBUCUMOCTH MEXKAY BEIUYMHAMHU B PA3TUUHOM
dbopme: aHanTuTHYECKOU, Tpaduyeckoii u ciioBecHoi. Ero nsyuenue cnocoOCTByeT
Pa3BUTHUIO AJITOPUTMUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETU3aIMH, UCIOJIb30BAHUIO aHATOTHH.

CopnepxartenbHas nuHus «Havana mMaTreMaTM4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYr KaKk MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIIMNE W HAUMEHBIIUE
3HAYCHUS, BBIYUCIITH MUIOMAnu (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTU U
YCKOpEeHMsl TpolueccoB. JlaHHas colep)kKareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOIUTh HAWITYYIlIee PEIICHUE B MPUKIIAIHBIX, B TOM YHCIIE COLUATbHO-
HKOHOMHUYECKHUX, 33/]ayax. 3HAaKOMCTBO C OCHOBaMH MAaTE€MAaTHYECKOIrO aHajau3a
CHOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTHBHOTO
MBILUICHUS, (POPMHUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTE€MaTHKH B HayKe, TEXHUKE U ucKyccTBe. OOydaronInecs y3HatoT O BbIIAIOIIMXCS
pe3ynbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHsA MAaTEMAaTUKH KAaK HAyKH, U 00 HX
aBTOpax.



CopeprkarenbHO-MeTOAMYECKass TUHUS «MHOXKeCTBa M JIOTHKa» BKIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U MpeajaraloT HauOoJiee YHUBEPCAIbHBIN S3BIK, OOBEAMHSIOMIMN BCE pa3ieibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMECHHOW MAaTEMAaTHUKH W HCIIOJIh30BaTh €TO ISl BBIPAKEHUS CBOMX MBICIIECH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4aromuxcsi, MO3BOJIIET UM CTPOUTHh CBOU PACCYKJICHUSI Ha OCHOBE JIOTHUECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueObHOM Kkypce «AnreOpa W Hauyajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYECKOTO MOJICIMPOBAHUS, KOTOPHIE MPHU3BAHbI
CIocOOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peatbHBIX
CUTyalluid, WCCIEIOBaHMUS JTHUX MOJIeJIed ¢ TMOMOIIBI0 ammapara aiareOpbl u
MaTeMaTUYECKOr0 aHajau3a, WUHTEPHpeTalluu MOJYyYEeHHBIX pe3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KAKIIBIN U3 Pa3/IeioB MPOTPaMMBbI, IIOCKOJIBKY BECh MaTepuall
y4eOHOT0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pelIeHNd  peabHBIX  MPAKTUYECKUX  3aJa4  oOydyaromuecsi  pa3BUBAIOT
HaOJII0/IaTeIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTHU, abOCTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIeMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B IPOIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTeMaTHYECKOT0 aHaJIN3ay.

Ha wusyuenue ydeOHOro kypca «Anredpa W Hadyajla MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 JacoB (4 4aca B HeJIEIIO).



COJEP)KXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcia. OOBIKHOBEHHBIE W JCCSATUYHBIE JPOOH, MPOIICHTHI,
OeckoHeuHble mepuoanueckue apodu. I[lpumenenue npobeit W MPOIEHTOB IS
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUN U PEAIbHOM KU3HH.

[elictBuTenpHble 4nciia. PalMOHAIBHBIE W HUPPALMOHAIBHBIE YHUCIA.
ApudmMernueckre  omepanMu ¢ JICWCTBUTENbHBIMU  4YHMclaMd.  Mojayib
JEUCTBUTEILHOTO YHUCIIA U €ro cBoMcTBa. [IpnOnmxE€HHbIE BBIYKMCIICHUS, TPABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BIYMCICHHMN.

Crenenp ¢ 1nensiM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
MOAXOSIIEH (POPMBI 3aMUCH JACUCTBUTEIBHBIX YHCEI JIJISl PEIICHUS TPAKTUYECKUX
3a7a4 ¥ IIPEACTABJICHUS JAHHBIX.

ApudmMeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHb C panvoOHAJIBHBIM I[OKa3aTeleM W €€ CBOWMCTBA, CTENEHb C
JICVCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapudma. JleciTuyHbIE U HATypaJIbHbBIC
Jgorapu(Msl.

CuHyC, KOCHUHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO aprymeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTaHI'E€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCUIIBHBIE ypaBHEHMS W ypaBHEHHs-CleACTBUA. HepaBeHCTBO,
pelIeHre HEPAaBEHCTBA.

OCHOBHBIE METOBI PEIICHUS LETBIX U IPOOHO-PAIIMOHATLHBIX YPaBHEHUN U
HEPaBEHCTB. MHOTO4YWICHb OT OJHOW MNEpeMEHHOMW. JleneHue MHOrodjeHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHoOTouIeHb!I ¢ 11ebIMU KO3 DUTTIEHTAMHU.
Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUH, COJIEPXKAIINUX CTEIEHU U KOPHHU.

HNppaunonanbHbie YpaBHEHUS. OcHoBHbIE METOBI peLeHus
VPpalHOHAIBHBIX YPABHEHUMN.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOIbI PELICHHS IOKa3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BhIpaXXEHH, COACPIKAITUX JIOTApU(MBI.

Jlorapupmuueckue YPaBHEHHS. OcHoBHbIE METO/IbI pelIeHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbIpakKeHH. Pellienre TpuroHoMeTpuuecKux ypaBHEeHU .



Pemienne cucrem JNMHEWMHBIX ypaBHEHWW. MarTpuiia CHUCTEMBbI JIMHEWMHBIX
ypaBHeHM. OnpenenuTens MaTPUIbI 2X2, ero FTEOMETPUUECKH CMBICI U CBOMCTBA,
BBIYMCJIEHUE €T0 3HAYEHUs, MPUMEHEHUE ONPEACTUTENS Il PEUICHUS] CUCTEMBbI
JVHENHBIX ypaBHEHUW. PelleHne NpukiagHbpIX 3aJad C IOMOIIBK) CUCTEMBI
JMHEWHBIX ypaBHeHUM. MccnenoBanue noCTpOCHHOM MOJENN C MMOMOLIBIO MATPHII
Y OIIPEICIIUTEIICH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN PeanbHOM CUTYyallUH C ITOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 Pa3IMYHbIX 00J1acTeil HAYKH U pealbHON KU3HU.

@OyHkuuu U rpadpuku

OyHkius, crnocodbl 3amanus (QyHkiuu. B3aumMHO o00paTHble (QYHKIIHH.
Kommnosumms pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpaguKoB QyHKIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkum.
[TpoMexyTku 3HaKONOCTOSTHCTBA. YETHBIE M Heu€THbIE (pyHKIUH. [leproanueckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblliee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JIpOOHO-MHEWHas (DYHKUIMU. DIEeMEHTapHOE
UCCJIEI0BAHKUE U NTOCTPOEHUE UX TPA(UKOB.

Crenennast QyHKIMS ¢ HATypaJIbHBIM U IIEJIbIM ToKa3areneM. E€ cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduk KOpHS N-0i CTENEeHU KaK (yHKIIMKA OOpaTHOM CTETeHU
C HATYypAJIbHBIM ITOKA3aTEJEM.

[lokazaTenbHass U jorapupmuyeckass (yHKLUHHU, UX CBOWCTBA U Tpaduky.
Hcnonb3oBanue rpadgukoB GyHKIMMA 7151 pelICHUs YpaBHEHUH.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GyHKIIUNA YUCIIOBOTO apTyMEHTA.

OYHKIIMOHAIbHBIE 3aBUCMMOCTH B peaJbHBIX TMpoOIeccax U SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauaja MaTeMaTH4eCKOro aHaJIn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUSA IIOCJIENOBaTENLHOCTEH. MeTton
MaTeMaTH4eCKOM HHAYKIHH. MOHOTOHHBIE M OTPAaHUYEHHBIE TIOCIEA0BATEIIBHOCTH.
Hcropusi BOZHMKHOBEHHMS MAaTEMaTHYECKOIO aHalu3a Kak aHajiu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoMeTpuueckas rnporpeccuu. beckoneuno yOpiBaroast
reoMmerpuueckas nporpeccusi. CyMMma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUYECKON
nporpeccuu. JIMHEMHbIA U SKCITOHEHIMAIBbHBIN poCT. Yucno €. PopMyJia CI0KHBIX
npoueHTOB. Vcnosib30BaHWE TIPOTrpecCHH I PELICHUS peajbHbIX 3aaad
MIPUKJIATHOTO XapaKTepa.



HenpepoiBHble ¢GyHKIMM W UX CcBOMcTBAa. Touku paspbiBa. ACHUMHOTOTHI
rpadukoB ¢yHkumii. CBolcTBa (QYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl PELICHHS HEpaBEHCTB. l[IpuMeHEeHne CBOWCTB HEMPEPBIBHBIX
byHKIUM 1715 perieHus 3a1a4.

[lepBas u BTOpast mpons3BoaHbIE PpyHKITMU. Onpeaenenre, reoOMEeTPUIECKU 1
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHast ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKITHH.

MHo:xecTBa M JIOTHKA

MHoOxk€eCTBO, oOmepaluyd HajJ MHOXKECTBAMU M WX CBOWCTBa. [[narpammbl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJIbHBIX IIPOLIECCOB M SBJICHUW, INPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYE€CKOTO OOBEKTa, CIEJCTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHUS.

11 KVIACC

Yucaa v BIYMCICHUSA

Hartypanbpubie u nenbie yucia. [I[pumeHeHne NMpU3HAKOB JIETMMOCTU LIEJIbIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HamMmeHbinee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa ais perneHus
3a/1a4 B LEJIBIX YUCIAX.

Kowmmnekcuble uucia. AnreOpanueckass W TPUTOHOMETpHYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMETHUECKHE OIepaluu C KOMIUIEKCHBIMU
yucnamu. M3o0pakeHHe KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHr U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCETI IS PEIICHHS (PU3UUECKUX U TEOMETPUUICCKUX 3a]1ad.

YpaBHeHMs U HEPABEHCTBA

CucrteMa U COBOKYITHOCTh YpaBHEHU U HEPABEHCTB. PABHOCUIIbHBIC CUCTEMBI
U CHCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHne TpuroHoMeTprU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI  PEIICHHUS TOKa3aTelbHBIX U  JOTrapuPpMUIEcKux
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAJbHBIX,
UPPAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTapU(PMUYECKUX YPABHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MApAMETPaMHU.



[IpuMeHeHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PELICHUI0 MaTEMAaTUYECKUX
3a]a4 U 33/1a4 U3 pa3IMuHbIX 00JaCTe HAYKU U PEaJIbHOM )KU3HU, UHTEPIpETALUs
IIOJIYYEHHBIX PE3YyJIbTATOB.

DOYyHKIUHN U TPAPUKH

I'paduk xommoszunmu Qyukumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOMCTBA U IPapUKH.

['padmyeckue MeTOABl pelIeHUsT YpaBHEHHUW W HepaBeHCTB. ['paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnons3oBanue rpadukoB QGyHKIUN Uil KCCIEIOBAHHUS TMPOIECCOB WU
3aBHCHUMOCTEM, KOTOpbhIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEAMETOB U PEANBbHON KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[IpumMeHeHne MpoU3BOAHON K MCCIEAOBAHHUIO (DYHKIIMIT HA MOHOTOHHOCTbh U
sKcTpeMyMbl. Haxoxxaenne HanbonbIero 1 HAMMEHbIIEro 3HaYeHU I HepephIBHON
GyHKIIUU Ha OTpE3Ke.

[IpumMeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEro pEIICHUS B
NPUKIIAIHBIX 3a/Jadax, Uil ONPENCIIEHUS CKOPOCTH M YCKOPEHMS Ipouecca,
3a1aHHOTO (hOpMYJION Ui rpaduKoOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. I[lepBooOpasHbIe
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEpBOOOPa3HBIX.

HNuterpan. I'eoMmeTpuyeckuil CMbICI HHTETpaja. Berauciaenue onpenesi€HHOro
uHTerpaina no gpopmyne Herotona-Jleionuna.

[IpumeHeHnue uHTErpana s HaXOXACHUS IUIONIaJed MJIOCKUX (QUryp u
00BEMOB T€OMETPUUECKUX TElL.

[Tpumepst pemenuit auddepeHManbHBIX ypaBHEHUN. MaTemaTu4ieckoe
MOJICIMPOBAHUE pEAIbHBIX IMPOLECCOB C TOMOLIBI  Au(depeHIIuaTbHbIX
YPaBHEHHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOIIErocs KaK akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
rpakJgaHckoro  obmiectBa  (BBIOOpPBI, ONpPOCHI U JIPYyroe),  yMEHHue
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHU B COOTBETCTBHUM C HX
GyHKUUSIMHU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLIJIOMY M HACTOSAIIEMY POCCUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MaTeMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JAPYTUX HAyKax, TEXHOJOTHSX, chepax
HSKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEH pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B MOCTPOEHUE YCTOMYUBOTO OYyIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOUYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEIICHUH, pacCyKIEeHU, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKOro BOCIUTAHMS:

c(hOpPMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccur W peanu3oBbIBATH COOCTBEHHBIE JKU3HEHHBIE ILIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHUYeCcKoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYECKON HaIpPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJBbTYPhI, TIOHUMAHWE BIMSHHUS
COITMATIbHO-?KOHOMUYECKHUX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJIOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha MPUMEHEHUE MATEMATUYEeCKUX 3HAHUW I peleHus 3agad B 00JacTu
OKPYXAaIomEel cpefpl, IUIAHWPOBAaHUE IIOCTYNKOB W OICHKA WX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH Cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTH HAYKH W OOIIIECTBEHHOM MTPAKTUKH, TOHMMAaHNUE MaTeMaTHIECKON
HayKH Kak cepbl 4eJI0BEUECKOM AESATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUMMOCTH
JUTSL pa3BUTHUSL IMBWIN3AINY, OBIAJCHUE SI3IKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYPOU Kak CPeJCTBOM MMO3HAHUSI MUPA, TOTOBHOCTH OCYIIIECTBIISITH MPOEKTHYIO
U UCCJIeIOBATEIBCKYIO JIEATEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIC Y4eOHbIe 1eiCTBUA

ba3oBble Jornueckue aeiicTBUA:

BBIBJIITD U XapAaKTEpPU30BaTh CYIIECTBEHHBIC INPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TOHATUN, OTHOUICHMH MEXIy TMOHATUAMH, (HOPMYIHpPOBAThH
OIpeJEeHHs MOHATUN, YCTAHABIMBATh CYLUIECTBEHHBIN MPU3HAK KiacCU(UKaAIUY,
OCHOBAaHMS 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOIMMOTO aHAJIN3a;

BOCIPUHUMATh,  (GOPMYyIUpPOBaTb U  MPeoOpa3oBBIBATH  CYXKJEHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, €IUHIUYHbIC, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISBJISITh MAaTEMATUYECKAE 3aKOHOMEPHOCTH, B3AUMOCBSA3U U IPOTUBOPEUNS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEIaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JeJaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJAUTH CAMOCTOSATENIBHO JOKA3aTENbCTBA MATEMATUUYECKUX YTBEPKICHHM
(mpsiMbIE M OT MPOTUBHOTI0), BBICTpaUBaTh apryMEHTALUIO, IPUBOJIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOIbI;

BbIOMpaTh cmoco0 pelmieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BapHAHTOB PEILIEHUS, BHIOMpPATh HaNOoJIee MOAXOASIINN C yUETOM CaMOCTOSATEIBHO
BbIJIEJICHHBIX KPUTEPHEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK HCCIENOBATEIbCKUI WHCTPYMEHT MO3HAHUS,
dbopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUUE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIECIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro 00beKTa, IBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEeKTaMU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOIBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, HWCCIENOBaHUS, OILIGHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BBIIBHUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaunmeii:

BBIABJIATh AeUIMTH MHPOpPMAILINK, NaHHBIX, HEOOXOAUMBIX I OTBETA Ha
BOIIPOC U JJISl PEILICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHGOPMAIINIO PA3IMYHBIX BUIOB U (HhOpM
MIpEeICTaBIICHHUS;

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTaBISITh €€ B pa3iuyHbIX ¢dopmax,
WJUTIOCTPUPOBATH Tpadrueck;

OLICHUBATH HaJEXKHOCTh uHbopmaIun o CaMOCTOSITEIILHO
c(hOopMyJIHMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaAJIbHbIE Y4eOHbIe AelCTBHS

Oo0menue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOUIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHHMS B YCTHBIX
N TIIHMCBMCHHBIX TCEKCTaX, AaBaTb IIOSACHCHHA II0 XOI[y pCIICHUA 3aaa4u,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B X0/ 00CYXXJIeHUS 3a/JaBaThb BONPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3ada4dd, BBICKA3bIBaTh HWJACH, HAICICHHBIC Ha IIOHCK
pel_HeHI/IH, COITOCTABJIATH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuarnora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MIPE/ICTABIIATh PE3yJbTAaThl PEIICHHS 3aJ1a4d, SKCIIEPUMEHTA, HCCIICIOBaHUS,
MIPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (OpMaT BBICTYIUICHHS C Y4YETOM 3a/aad
MIPE3EHTAIMN U 0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTABJISITH ILJIaH, AJITCOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEeUICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH HHTEJJIEKT:

BJIaJICTh  HABbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEPILIAEMbIX JIEUCTBUI U MBICIMTEIbHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIAJICTh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPelIeHHUs
MaTeMaTUYECKOHN 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPH PEIICHUU 3aJ]1a4H,
BHOCUThH KOPPEKTHUBBI B JIEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATH MPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIHUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEJILHOCTD:

MOHUMATh M HCIIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHAUBUIYaTbHON
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MPUHUMATh Ieb COBMECTHOMU
JIeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThl, pacrpeneisTh
BUJIBbI pabOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IATh
MHEHUS HECKOJIBKHUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBbD» U UHBIE), BHITOJIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIAJa
B 00muUHA TPOAYKT TIO KpUTEPHUSAIM, CHOPMYIUPOBAHHBIM  YYaCTHHKAMU
B3aUMOJCHUCTBU.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiacce oOydaromuiics MHOJYYUT CIEIyIOIINE
IpPEeIMETHBIE PE3yJIbTaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOr0 aHaIU3a»:

Yucia ¥ BIYUCICHUSA:

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: PallMOHAIBHOE YHCIO, OECKOHEYHas
nepuoguyeckass JIpoOb, TMPOLEHTHI, HWPPALMOHATIBLHOE YHCIO, MHOXECTBA
PaLMOHAJIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHSATh JIPpOOM M TPOLEHTHI JUIsl PEIICHMs] MPUKIAAHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh MPUOIKEHHBIC BBIYMCIICHUS, TIPABUJIa OKPYTIICHUS, IPUKHUIKY H
OLICHKY PE3yJIbTaTa BHIYNCIICHU;



CBOOOIHO ONEpUPOBATH IOHATUEM: CTENEHb C LEJIbIM I0Ka3aTelleM,
UCIIOJIb30BaTh MOAXOIAILYI0 (POPMY 3alUCU IEHCTBUTENIBHBIX YNCEN AJIS PEIICHUs
IIPaKTUYECKUX 3a]a4 U NIPEICTaBICHUS JAHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEICHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOO/IHO OIIEpUpOBaTh MOHATHAMH: JIOTapU(PM uucia, ACCATUYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHT€HC
YUCIIOBOTO apTyMEHTAa;

OIEpUPOBATh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHNs U HEPaBeHCTBA:

CBOOOJHO OIEpPUPOBATH MOHIATHUSAMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHblE METOJbl PEIIEHUS PALUOHAIBHBIX MU JIPOOHO-
pallMOHAIBHBIX ypPaBHEHUH, NIPUMEHATH METOJ HWHTEPBAJIOB I PELICHUs
HEPaBEHCTB;

CBOOOJTHO OMNEPUPOBATH TMOHATUSAMH: MHOTOYJIEH OT OJHOW MEPEMEHHOI,
MHOTOYJIEH C LEIbIMU KO3 PHUIIEHTaM1, KOPHU MHOTOYJICHA, TPUMEHSATD JIeJICHNE
MHOTOWIEHA Ha MHOTOWIEH C OCTaTKOM, Teopemy be3y m teopemy Buera s
peneHns 3a1ay;

CBOOOJHO ONEPHPOBATH TMOHATUSIMHU: CHUCTEMAa JIMHEWHBIX YypaBHEHUH,
MaTpuIa, ONPEACIIUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHU CMBICI,
UCIIOJIB30BaTh CBOMCTBA ONpENENHTeNss 2 X 2 g BBIYMCIEHHMS €ro 3Ha4eHus,
NPUMEHATh ONPENEIUTENN JUIsl PELIEHUST CUCTEMBbl JIMHEHHBIX ypaBHEHUH,
MOJICJIUPOBATh PeaJbHbIE CUTYallUH C TTOMOUIBIO CUCTEMBI JINHEWHBIX YPAaBHEHUI,
UCCIIE0BATh IMOCTPOEHHBIE MOJEIH C IMOMOUIBIO MaTpHI] U OINpEAeIUTENEH,
MHTEPHPETUPOBATH MIOJYUYECHHBIN PE3YJIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TMpeoOpa3oBaHMs
BBIPAKECHUM,

BBINIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COJEPKALLUX CTEEHH C
palMOHANIbHBIM [TOKA3aTENEM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIs1 npeoOpa3zoBaHus
Jorapu(pMUUECKUX BBIPAKECHUM;

CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHBIE U
Jorapu(pMHUECKH€e YpPaBHEHUS, HAXOAUTh UX PELICHUS C IIOMOILBIO PABHOCHIIBHBIX
NIEPEXO0B WIIM OCYILECTBIISAS IPOBEPKY KOPHEH;



MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKUEe (HOpMYJIbI Uil MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

CBOOOJTHO OMEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATH HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHIA;

MOJICIMPOBaTh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKEHUS, YpaBHEHHs, HEPaBEHCTBA IO YCIOBUIO 3a/laud, MCCIEI0BaTh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHkuuu U rpapuku:

CBOOOJHO ONEpPUPOBATh MOHATUAMU: (PYHKIUS, CIIOCOOBI 3ajaHusl (PYHKIUH,
B3aMMHO OOpaTHble (QYHKIUH, KoMMo3uIMsl GyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITHI;

CBOOOIHO OIEpPHPOBATh MOHATUSAMHU: 00JACTh OMPEACICHHUS W MHOKECTBO
3HaYeHUN QPYHKINU, HYJIH QYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOO/IHO OINEpUPOBaTh MNOHATUSAMM: UETHBIE M HEUYETHbIE (YyHKUUH,
nepuoMyeckue PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJbllieeé W HauMEHbIee 3HaueHHe (YHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENIEHHAs (PYHKIUS C HATYpaTbHBIM U
HEeIbIM TIOKa3zareneM, Ipaguk CTeneHHOW (GYHKIHUU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-OW CTEeNeHW Kak (yHKIMH OOpaTHOM CTENEeHH C
HATYpaJIbHBIM MTOKa3aTeleM;

ONEepPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JIHHEWHas
(GYHKITUH, BBITIONHATH dJIEMEHTApPHOE MCCIEA0BaHNE U IOCTPOCHUE UX TPapUKOB;

cBOOOIHO ONEpUpOBaTh MOHATHSMM: IOKazaTejabHas U Jorapupmuyeckas
GyHKIIUMA, UX CBOWCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHHUI;

CBOOOJIHO OMNEpUPOBATh TOHATHUSAMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTD,
orpesieNieHue TPUTOHOMETPUUECKUX (PYHKIUI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (yHKUIUN JUid  HCCIEAOBaHUS TPOILIECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHON
KU3HH, BBIpAXXaTh (HOpMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi TeOMETpUUEcKasi MPOrpeccus, TUHEHHBIN U
HKCIIOHEHIIUATIBHBIN pocT, (hopMyia CII0KHBIX MPOLEHTOB, UMETh MPEACTaBICHUE O
KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUM ISl PEIIEHUs peajbHBbIX 3aJad MPUKIATHOTO
XapakTepa;



CBOOOJTHO OIEPUPOBATH MOHIATHIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a1aHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OTPAHWUYEHHBIE IOCIEAO0BATEIbHOCTH,
MIOHMMATh OCHOBBI 3apOXKICHUS MAaTeMAaTHYECKOrO0 aHajau3a KaK aHalau3a
OECKOHEUYHO MaJIbIX;

CBOOOTHO ONIEPUPOBATH OHATUSAMU: HEMPEPBIBHBIE (PYHKITUH, TOYKU Pa3pbiBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpadrika QyHKIINH;

CBOOOJTHO OIEPUPOBATH TMOHATHEM: (YHKIWS, HEMpEpbIBHAs Ha OTpeE3Ke,
MIPUMEHSTH CBOMCTBA HETIPEPHIBHBIX (DYHKITUH TSI pEIICHUS 3a]1a4;

CBOOO/IHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpasi MPOU3BOJIHbBIC
(GyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOWU3BEICHUS, YACTHOIO U KOMIO3ULIUH
NBYX (DYHKITUH, 3HATh TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITUH;

UCIIOJIB30BaTh T€OMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOJIHON IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OINEpPUPOBATH  MOHATUSIMHU: MHOXXECTBO, ONEpalu  Haj
MHOYECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjIsl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX YYCOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: OIpEACNICHHe, TEeopeMa, ypaBHEHHE-
CJIEJICTBHUE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy ob0yuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIINE
MpeAMETHbIE PE3yIbTaThl MO OTMEJIbHBIM TeMaM pabouell MporpamMmbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTrO aHaTU3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OTIEPUPOBATH MOHATUSIMU: HATYPAIHHOE U IIEJI0€ YKCIIO, MHOXKECTBA
HATYpPaJIbHBIX U LEJIBIX YKMCEN, UCIOIb30BaTh MPU3HAKU JCIMMOCTH LEJIBIX YHUCET,
HOJ/l u HOK HaTypaibHBIX 4YuCEN Mg pEUIeHUs 3aJad, NPUMEHSTh alrOpUTM
EBxnuna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJIYJIO, 3alKChIBAThH
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX TO3UIMOHHBIX CUCTEMAX CUMUCIICHUS,

CBOOO/JIHO OMNEPHUPOBATH MOHATHUSAMU: KOMIUIEKCHOE YHUCJIO M MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE YMCa B alreOpandeckod u
TPUTOHOMETPHUECKOU (hOpME, BBHITIONHATH apU(PMETHIECKUE ONEpaIii ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOMN TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOO/IHO ONEpUPOBATH MOHATUSAMU: HppALMOHAJIbHBIC, MOKA3aTEIbHbIC U
jJorapu(pMUUECKUE HEpPAaBEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCWJIBHBIX IIEPEXOOB;

OCYIIECTBISATH OTOOp KOpHEW TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOO/IHO OIEPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HEoOXoaumble  (GOpPMyJibl  JUIsl  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPHUUECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH H
HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIICCTBUSA, HAXOJAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarb palMOHAJIbHEIE, UppalroOHaIbHbIE, NOKa3aTelIbHbIE,
jJorapuMUYECKHe W TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

IPUMEHATH TpaduuecKue METO/Ibl JUIsl PELLICHUS] YPaBHEHUI U HEPABEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABISATH
BBIDOKEHHUSI, YpPABHEHHUsS, HEPABEHCTBA M HUX CHCTEMbl IO YCJIOBHUIO 3a/1ayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHMEM ammaparta anreopsl,
VMHTEPHPETUPOBATH NOJYyYCHHBIN PE3YIIbTAT.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKHd KOMMO3MIMU (PYHKIUHA C MOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIIO3UIUU ABYX ()YHKIIMIA;

CTPOUTH TeOMeTprUYeCcKue 00pa3bl ypaBHEHUHN U HEPABEHCTB HAa KOOPAMHATHON
IJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH TMOHATUSAMHU: TpaUKU TPUTOHOMETPUUECKUX
byHKIM;

OPUMEHATh (QYHKIUM JJI1 MOJCJIUPOBAHMUS M HCCIEIOBaHHUS peaslbHBIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJIm3a:

MCITIOJIb30BaTh MPOU3BOHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOAUTh HauOoJbllIee U HaMEHbIlIee 3HAaUeHNUs (QYHKIIUN HEMPEpPhIBHON HA
OTpE3KE;

UCIIOJIB30BaTh IPOM3BOJHYIO [UISl HAXOXKJICHUS HAWIYYlIero pPELICHUS B
IIPUKJIAJAHBIX, B TOM YUCIIE COLMAIIBHO-OKOHOMUYECKHUX, 3a/1a4ax, JJIsl ONPEIEICHUS
CKOPOCTH U YCKOpPEHUS Mpoliecca, 3aJaHHOro (hopMyIIoi win rpadukoMm;



CBOOOJHO ~ OMEpUPOBATh MOHATHSMHU: TEpBOOOpa3Hasi, OMNpeNeIEHHBIM
WHTErpall, HAXOAWUTh IEPBOOOpA3HBIC AIEMEHTAPHBIX (DYHKIMH U BBIYUCIATH
uHTterpai no popmyie Herotona-JIeitbnuna;

HAXOJUTh TJIOMAIHN TUIOCKUX (GUTYP U OOBEMBI TEIT C TOMOIIBI0 HHTETPAIIA;

MMETh MPEACTABICHUE O MATEMAaTHYECKOM MOJICIIMPOBAHUM HA MPUMEPE
cocTaByieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelarh NPUKIAIHbIE 3aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
(bu3NYECKOTo XapakTepa, CpeCTBAMU MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
n/n NPOrpaMmbl Bcero Koutpoapupie  Mpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO I€UCTBUTEIIBHBIX YHCEIL.
1 Mmuorounensl. PanmonanbHbie ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMbI TUHEHHBIX
ypaBHEHUH
) Oynkun u rpaduku. CrenenHas GyHKIUs C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0¥ CTEIICHHU. 15 1
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
ypaBHEHHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHHs
6 Tpuronomerpuieckre BoIpaKeHUs U 29 1
YpaBHEHUS
ITocnenoBareabHOCTH U POTPECCUH 10 1
Henpepssabie ynkiuu. [IponszBoanas 20
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KoanyectBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
n/n NpOrpamMmbl Bcero Kontpoarmpie  IMpaxrueckue o0pa3oBaTesbHbIE
padoThI padoThI pecypenr
1 HccnenoBanue QyHKIHIA ¢ TOMOIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduku TpUTOHOMETPHUECKUX (HYHKIIHH. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmoHansHbIe, TOKa3aTeIbHBIC U 24 1
norapuMUYECKHe HEPABCHCTBA
KomriekcHsie yncna 10 1
HarypanbHble 1 1ienbie yncia 10
CucreMsbl paliioHaIbHBIX, UPPALMOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4u ¢ mapaMmeTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 16 5
3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuyecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 MHO03k€eCTBO, ONepauy Hal 1
MHOJKECTBAMH M X CBOMCTBA 01.09.2025
2 rarpaMMebl Ditnepa-Benna 1
Huarp P 02.09.2025
[IpumMeHeHne TeopEeTHKO-
3 MHOJKECTBEHHOTI'O armapara ISl PeIIeHuUs 1
pata it p 02.09.2025
3a71a4
PanmonanbsHbie yncia. OOBIKHOBEHHBIC U
4 CCATHYHBIC IPOOU, IIPOLICHTHI, 1
g /IPODIL, TIpOI 05.09.2025
OeCKOHEYHBIE TIEPUOANYECKHE TPOOH
Parmmmonansaeie unciaa. OOBIKHOBEHHBIC U
5 eCSTUYHBIE TPOOH, IIPOIICHTEI, 1
8 PODIL TIPOTL 08.09.2025
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH
[Ipumenenue npobeit 1 MPOLEHTOB JIst
6 1
pelIeHsl MPUKJIAIHBIX 3a1a4 09.09.2025
[Ipumenenne qpodei u MPOIEHTOB ISt
7 1
pelIeHs TPUKIaJAHbIX 3a7a4 09.09.2025
JleicTBuTeNnbHBIC YKclia. PaimonanbHbIE
8 1
Y MppaloHalIbHbIE YHCIa 12.09.2025
9 ApudmeTnueckue onepanuu c 1
ENCTBUTEIBHBIMA YNCIIaMA 15.09.2025




10

11

Monyib 1eMCTBUTEILHOTO YUCa U €ro
CBOMCTBaA
[TpuG>xEHHBIC BEIYMCIICHUSI, TPABUJIA

OKpYTJICHUS, IPUKUJIKA U OLIEHKA
pe3yJibTaTa BRIYUCICHUN

16.09.2025

16.09.2025

12

OcHOBHBIE MCTOJbI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBCHCTB

19.09.2025

13

14

15

16

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEIICHUS LENbIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABCHCTB

MHorowieHsl OT OJHON MEPEMEHHOM.
Jlenenne MHOTOYJIEHa HA MHOTOYJIEH C
octaTtkoM. Teopema besy
MHOTOYJICHBI C IEeITBIMA
koadunmentamu. Teopema Buera

22.09.2025

23.09.2025

23.09.2025

26.09.2025

17

18

19

Pemrenne cucreM TMHENHBIX YpaBHEHUN

Pemenue cucreM JIMHEWHBIX ypaBHEHUN

Matpuia cucTemsl JIMHEHHBIX
ypaBHeHUH. OnpenennTenb MaTpULIbI
2x2, ero reoMeTpUIECKUI CMBICI U
CBOICTBa; BBIYMCIIEHUE €70 3HAYECHUS

29.09.2025

30.09.2025

30.09.2025




20

21

Onpenenuresib MaTPUILBI 2X2, €r0
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

[TpumeneHue onpeaenuTeNs s
pellIeHUs] CUCTEMbI JINHEHHBIX ypaBHEHUN

03.10.2025

06.10.2025

22

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

07.10.2025

23

24

25

Pemenne npukitagHeIxX 3a/1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

KoHntposbHas padota: "PanronanbHbie
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JMHENUHBIX ypaBHEHUN"

OyHKIWMS, CITOCOOBI 3a1aHus () YHKITUH.
B3aumno obpaTtHbIe QYHKITUH.
Komnoszumus ¢pyHkimii

07.10.2025

10.10.2025

13.10.2025

26

27

28

29

I'paduk pynkuun. dnemeHrapHbie
npeoOpazoBanus rpadukoB QyHKIUN

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HayeHud pynkuuu. Hynu pyHkuum.
[TpomexyTKH 3HAaK MMOCTOSTHCTBA

YérHble 1 HEUETHBIE (PYHKIINU.
[Tepuonuueckue pyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIUU

MakcuMyMbl 1 MUHUMYMBbI (YHKIIMH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYHKLINN Ha TPOMEKYTKE

14.10.2025

14.10.2025

17.10.2025

20.10.2025

30

Jluneiinas, kBagpaTudHas u JpOOHO-
JTuHeHas QyHKUun

21.10.2025




:‘)J'IeMeHTapHOG HCCICI0OBAaHUC U

31
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUI 21.10.2025
39 DeMEeHTapHOE UCCIIEIOBAaHUE U
MoCTpoeHue rpauKoB ATUX YHKITUH 24.10.2025
33 CrerneHs ¢ 1enbIM MoKaszareiaeM. buaom
Hbrorona 07.11.2025
34 Crenens ¢ 1esbIM NIOKa3areneM. buaom
Hprorona 10.11.2025
CrenenHnast GyHKIUS C HATYpaITbHBIM U
35 LeNbIM ToKa3aTeneM. E€ cBoiicTBa u 11.11.2025
rpaduk
36 KonTtponpnas padora: "CreneHHas
¢ynkuus. E€ coiicTBa u rpadux" 11.11.2025
37 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTEIEHHU U ero CBOKCTBA 14.11.2025
38 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIEHHU U €ro CBOKCTBA 17.11.2025
[IpeoOpa3oBaHMs YUCIOBBIX BEIPAXKCHHH,
39
COJIEpXKAIINX CTETIEHU U KOPHU 18.11.2025
[TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUIA,
40
COJIEpXKAIINX CTETIEHH U KOPHU 18.11.2025
[TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUI,
41
CoJIepXKalInX CTETEHU U KOPHU 21.11.2025
HppaunonaneHbie ypaBHeHNs. OCHOBHBIE
42 METO/TBI PEIICHUS UPPAITUOHATEHBIX 94.11.2025

ypaBHEHUU




43

44

45

Wppaunonanbubie ypaBHeHNs. OCHOBHBIE
MCTOJbI PCHICHUA UPppALTUOHAIIBHBIX
ypaBHEHU U

UppanmonansHblie ypaBHeHUs. OCHOBHbBIE
METO/Ibl PEIICHUSI UPPALIUOHATIBHBIX
ypaBHEHU M

PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
MPPALMOHATIBHBIX YPAaBHEHUN

25.11.2025

25.11.2025

28.11.2025

46

47

48

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUHU
MPPALMOHAIBHBIX YPABHEHUN

PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU
UPPALMOHATIBbHBIX YPABHEHUN
PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUHU
VPPaLMOHATIBbHBIX YPABHEHUN

01.12.2025

02.12.2025

02.12.2025

49

50

51

52

CgoiicTBa u rpaduk KOpHS N-0ii cTeneHN
KaK (PyHKIIMM OOpaTHOW CTENEHHU C
HaTypaJIbHbIM IOKa3aTeleM

CgoiicTBa u rpaduk KopHs N-0if cTenenu
Kak (DyHKIIMU OOpaTHOMW CTENEeHH ¢
HaTypaJIbHbIM IOKa3aTeleM
Konrponsnas pabora: "CoiicTBa u
rpaduK KOpHS N-Oi CTENEHH.
WppannonanbHble ypaBHeHHS"

CrermneHb ¢ palMmoOHAIBHBIM [TOKa3aTeIeM
U €€ CBOMCTBA

05.12.2025

08.12.2025

09.12.2025

09.12.2025

53

CTeHeHB C paIII/IOHa.]'II)HBIM TI0Ka3aTCIIEM
U e€ CBOICTBa

12.12.2025




CreneHb ¢ palrOHAJIBHBIM IIOKa3aTCJIEM

>4 U €€ CBOMCTBA 15.12.2025
55 [TokazaTenpHas GyHKIHS, €€ CBOWCTBA U
rpaduk 16.12.2025
Hcnonp3oBanue rpaduka QyHKIHH 115
56 .
pelieHust ypaBHEHU I 16.12.2025
Hcnonb3oBanue rpaduka GyHKIUN 1J1s
57 .
pelieHust ypaBHEHH I 19.12.2025
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE
58 METO/IBI pezmeHI/m MOKa3aTeNbHbBIX 99 12,2025
ypaBHEHUU
[Toka3zarenbubie ypaBHeHUs. OCHOBHbBIE
59 METO/IbI piIHeHI/IFI MOKA3aTeIbHBIX 93,12 2025
ypaBHEHUU
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE
60 METO/IBI pG:HIeHI/ISI [MOKa3aTeJIbHBIX 9312 2025
ypaBHEHHIA
61 KonrponbHas pabora: "[loka3arenbHast
¢ynkuus. [TokazarenbHble ypaBHeHUs" 26.12.2025
62 Jlorapudwm yucna. CpoiicTa norapudpma 99.12 2025
63 Jlorapudm uymncna. CBoicTBa jJorapudpma 30.12.2025
64 JI . i
orapudm uncna. CoiicTsa jorapupma 30.12.2025
65 JlecaTuuHbIe U HaTypaJIbHbIE JTOTapH(PMbI

12.01.2026




66

JecsTruunble U HATypaJIbHbIE JIOTapU(PMBI

13.01.2026
67 [IpeoOpa3zoBanue BhIpaKEHUH,
coJIepXKaIiux Jorapudmpl 13.01.2026
68 [Ipeobpa3oBanue BbIpakeHUH,
COJIepIKalIuX JoraprudmMbl 16.01.2026
69 [IpeoOpa3zoBanue BhIpaKEHUH,
COJIepIKaIKX JoraprudMbI 19.01.2026
70 Jlorapudmuueckas pyHkIus, €€ CBONCTBA
U rpaduk 20.01.2026
71 Jlorapudmmueckas pyHKIus, € CBOHCTBA
u rpadux 20.01.2026
Hcnons3oBanue rpaduka QyHKIUN AJIs
72 -
pelieHus: ypaBHEHU I 23.01.2026
Hcnons3oBanue rpaduka QyHKIUU AJIs
73 .
pelIeHus] ypaBHEHUI 26.01.2026
Jlorapudmuueckre ypaBHEHUSI.
74
OCHOBHBIEC METO/IBI PEIICHUS ) 97 01.2026
norapu(MUUECKUX YpaBHEHUN
Jlorapugmuueckue ypaBHEHUS.
;
) OcCHOBHBIE METOIbI PELLIEHUS ) 97 01.2026
norapu(pMUUECKUX YpaBHEHUN
Jlorapugmuueckue ypaBHEHUS.
76
OCHOBHBIE METO/IbI pEILICHUS ) 30.01.2026
JOrapupMHUUECKUX ypaBHEHUI
- PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
JOrapu(pMHUUECKUX ypaBHEHUIN 02.02.2026




PaBHOCHIEHBIC MNEPEXO0Abl B pCICHUHA

8 norapu(pMHUECKUX YpaBHEHHMA 03.02.2026

KonrpomnbHas pabora:
79 "Jlorapupmuueckas ¢yHKUIHUS.

Horapzlq)?/mqemne y(iZBH:HH;I" 03.02.2026
80 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC

YHUCJIOBOT'O apryMEHTa 06.02.2026
81 CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC

YHUCJIOBOT'O apryMEHTa 09.02.2026
g2 APKCHHYC, apKKOCUHYC U apKTaHTeHC

YHCIIOBOTO apryMeHTa 10.02.2026
83 ApKCcUHYC, apKKOCHHYC U apKTaHTEHC

YHUCJIOBOT'O apryMEHTa 10.02.2026

TpuronomeTpuveckass OKpy>KHOCTb,
84 OTIpeieIeHue TPUTOHOMETPHUYECKIX

q)yrl){KI:mﬁ qnc;(r))Boro apryﬁeHTa 13.02.2026

TpuronomeTrpuyeckasi OKpy>XKHOCTb,
85 ONpeIeTIEHUE TPUTOHOMETPUUECKUX

(I)YII){KII[_IHP'I ‘II/ICJ‘IEBOFO apryI\I/)IeHTa 16.02.2026
86 OcCHOBHBIE TPUTOHOMETPUUYECKUE

bopMyIbI 17.02.2026
87 OCHOBHBIE TPUTOHOMETPUUICCKUE

bopMyIBI 17.02.2026
88 OCHOBHBIE TPUTOHOMETPUUIECKUE

bopMyIbI 20.02.2026
89 OCHOBHBIE TPUTOHOMETPUUICCKUE

bopMyIbI 24.02.2026




[IpeobpazoBanre TPUTOHOMETPUYECKUX

%0 BBIPAXEHUI 24.02.2026
o1 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIPOKCHHI 27.02.2026
92 [Ipeobpa3oBaHyue TPUrOHOMETPUUECKUX

BBIpKEHUI 02.03.2026
93 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIpKEHU I 03.03.2026
94 Penienue TpUroHoMeTprUECKUX

ypaBHEHUU 03.03.2026
95 Pemienne TpuroHOMeTpUYECKUX

ypaBHEHUU 06.03.2026
96 Penienue TpuroHoMeTpruuECKUX

ypaBHEHUU 10.03.2026
97 Penienue TpUroHoMeTprUECKUX

YPaBHEHUN 10.03.2026
98 Pemienne TpuroHOMETpUYECKUX

ypaBHEHUU 13.03.2026
99 Penienne TpUroHOMeTpHUUECKUX

YPaBHEHUM 16.03.2026
100 Pemienne TpuroHOMETpUYECKUX

YPaBHEHUN 17.03.2026

KonTponbhas pabota:
101 "TpUroHoMeTpHUYECKUE BI)Ipa)KeHI'/‘IH u 17.03.2026

TPUTOHOMETPHUYECKUE YPABHEHHS

[TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS
102 rocienoBareabHocTell. Meton 90.03.2026

MaTeMaTHIeCKOH HHAYKOUA




MOHOTOHHEIE U OIrpaHUYCHHBIC

103 gzszzgzzzzeﬁﬁzsn. Ucropus ananuza 93.03.2026
104 Apudmerrdeckas mporpeccus 94.03.2026
105 I'eomeTrpuueckas nporpeccust 94.03.2026
106 beckoneuno yObIBarommas

reoMeTpuuecKas mporpeccus 27.03.2026
107 Cymma 6eCKOHe:lH0 yObIBaroIIei

T€OMETPUUYECKON MTPOTPECCUU 06.04.2026
108 JIMHENHBIN ¥ YKCIOHEHUUAIIBHBIN POCT.

Yucno e. Dopmyiia CI0KHBIX MPOIEHTOB 07.04.2026
109 JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.

Yucno e. Dopmyia CI0KHBIX MPOIEHTOB 07.04.2026

Vcnonb30BaHue Nporpeccuu Jyis
110 pEILIEHNUs PeaTbHBIX 3a7a4 IPUKIIAJHOTO 10.04.2026

Xapakrepa
111 Kontponbnas padota:

"ITocenoBaTenbHOCTH U MpOrpeccun” 13.04.2026
112 HenpepbiBHble QyHKIIMU 1 UX CBOWCTBA 14.04.2026
113 Touka pa3pbiBa. ACUMITOTHI IpadUKOB

byHKIII 14.04.2026
114 CaotiicTBa (QyHKIMIT HETIPEPHIBHBIX Ha

OTpe3Ke 17.04.2026
115 CaolicTBa (yHKIMIT HETIPEPHIBHBIX Ha

OTpe3Ke 20.04.2026




MGTOI[ HHTCPBAJIOB JJIA pEIICHUSA

116 HEPABEHCTB 21.04.2026
117 MeTto MHTEpBaIOB ISl pEIICHUS

HEPaBEHCTB 21.04.2026
118 MeTtoa UHTEpBAIOB JJIsl pEIICHUS

HEPABEHCTB 24.04.2026
119 [IpruMmeHeHue CBOMCTB HEMPEPHIBHBIX

(GyHKUIMT 1715 peleHus 3a1a4 27.04.2026
120 [TprMeHeHre CBOMCTB HETIPEPHIBHBIX

byHKIMH 15 perenust 3a1a4 28.04.2026
121 [lepBas u BTOpast npou3BOIHBIC GYHKIIUU 98.04.2026
122 OnpezneneHue, reoMeTPUYECKUI CMBICIT

MIPOM3BOTHOM 04.05.2026
123 Omnpenenenue, GU3NYECKUNA CMBICT

MIPOU3BOHOM 05.05.2026
124 VYpaBHeHMEe KacaTeIbHOU K rpaduky

byHKIIHH 05.05.2026
195 YpaBHeHUe KacaTelbHOU K rpaduKy

byHKIIIN 08.05.2026
126 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (HYHKLIUI 12.05.2026
127 [Tpou3BoHBIE AJI€MEHTAPHBIX (PYHKUINN 12.05.2026
128 [IpousBoaHast CyMMBI, IPOU3BEIEHUS,

YaCTHOTO M KOMITO3UIIUU (DYHKITUI 15.05.2026
129 [Tpou3BoHAS CYMMBI, TPON3BEICHHUS,

YaCTHOTO M KOMITO3UIIUU (DYHKITUI 18.05.2026




HpOI/ISBOI[HaH CYMMEI, ITPOU3BCACHUA,

130 1

YaCTHOTO Y KOMITO3UIIMH (DYHKIIUNA 19.05.2026
131 Kontpoinbnas padora: "[IponsBogHas 1 1 19.05.2026
132 [ToBTOpeHnue, 06001ICHNE, 1

cucreMaru3anus 3HaHuil: "YpaBuenus" 22.05.2026
133 [ToBTOpEHME, 0000IICHUE, 1

cucreMaru3anus 3HaHui: "OyHkuun" 25.05.2026
134 HroroBast kKoHTpoIbHAs paboTa 1 1 96.05.2026
135 Wrorosas koHTpOJIBbHAS paboTa 1 1 96.05.2026
136 [ToBTOpEHHE, 0000IICHUE, 1

cucTeMaru3anus 3HaHuil 29.05.2026

OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jara
U3YYEeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne nNpou3BOIHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

02.09.2025

[IpuMeHeHne npou3BOIHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[TpumeHeHne mPOU3BOTHON K

UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

IIpuMeHeHne MpoU3BOIHON K

UCCIeIOBaHHIO (PYHKIMH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

03.09.2025

03.09.2025

05.09.2025

[IprMeHeHne nNpon3BOIHOM K
UCCIeIoBaHHIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

09.09.2025

[IprMeHeHne nNpon3BOIHOM K
MCCIIeI0BaHUIO (QYHKIIMI Ha
MOHOTOHHOCTB ¥ JKCTPEMYMBI

10.09.2025

Haxoxnenue HaHOOJIBIICTO U

HaVMEHBIIIETO 3HAYEHUSI HENPEPHIBHON

(GyHKIIMM Ha OTpe3Ke

10.09.2025




10

Haxoxnenne HanOobIIero u
HaVMEHBIIIETO 3HAYCHUS HENIPEPBIBHOM
(GyHKIMU HAa OTpe3Ke

Haxoxnenne HanOOJIbIIEro U
HAaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GYHKIIMMA HAa OTPE3Ke

Haxoxnenue HanbonpLero u

HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
GyHKIINN Ha OTpe3Ke

12.09.2025

16.09.2025

17.09.2025

11

Haxoxxnenne HanOoIbIIETO 1
HAaWMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
(GyHKIMHU Ha OTpE3Ke

17.09.2025

12

13

14

Haxoxxnenune HanOoIbIIETO 1
HAaWMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
(GyHKIMHU Ha OTpE3Ke

IIprMeHeHne nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaWIy4dlIEro pelueHus B
MPUKJIAAHBIX 3a7a4ax

IIprMmeHeHre nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaWIy4YlIEro pelueHus B
MPUKJIAJHBIX 3a1a4ax

19.09.2025

23.09.2025

24.09.2025

15

[Ipumenenre npou3BOIHOM IS
OTIpEIETICHUSI CKOPOCTH U YCKOPEHUS
mpoliecca, 3aIaHHoro GopMyIIoN WK
rpadpukom

24.09.2025

16

[IpumeHeHre mporu3BOIHOMN IJIst
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS

26.09.2025




nporecca, 3aJaHHOro GopMyoi nim
rpadpukom

17 Kommozurust ¢hyHKImii 30.09.2025
18 Kommozumus ¢pyHKImi 01.10.2025
19 Kommozurust ¢hyHKImii 01.10.2025
20 ['eomerpuueckue oOpas3bl ypaBHEHUH Ha

KOOPJIMHATHOM TIJIOCKOCTH 03.10.2025
21 I'eomerprueckue oO6pa3bl ypaBHEHHA Ha

KOOPJAMHATHOM TIJIOCKOCTH 07.10.2025
29 KoHnTtponbHas padora: "UcciaenoBanue

(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHOMN" 08.10.2025
93 [TepBooOpazHasi, OCHOBHOE CBOWCTBO

epBOOOPA3HBIX 08.10.2025

[TepBooOpa3Hbie FEeMEHTAPHBIX
24 ¢yukuuil. [IpaBuna HaxoxAeHUS 10.10.2025

epBOOOPA3HBIX

[TepBoOOpazHbIe NIeMEHTAPHBIX
25 ¢yukuuil. [IpaBuna HaxoXAEHUS 14.10.2025

epBOOOPA3HBIX
26 Hurerpai. I eoMeTpuyeckuii CMbICIT

UHTETpaa 15.10.2025
27 Brruucnenue onpenenéHHOro HHTErpaia

no popmyne Herotona-Jleltouuma 15.10.2025
28 Brruucnenue onpenenéHHoro HHTerpana

no popmyne Herotona-Jleltouuma 17.10.2025




[TpumeHneHnue uHTErpaia s

29 HAXOKJCHHUS TUIOIAACH TNIOCKHUX (PUTYP 21.10.2025
[TpumeHeHue uHTErpana s
30 ::;(O}K,I[GHI/IH 00BEMOB I€OMETPUUYECKHUX 99 10.2025
31 [Ipumeps! perienuin
Qg depeHIraIbHbIX ypaBHEHUN 22.10.2025
39 [Ipumeps! pemenuit
Qg depeHIraIbHbIX ypaBHEHUN 24.10.2025
MareMaTHuecKkoe MOJIeIMPOBAHUE
33 peaNbHBIX MPOIIECCOB C HOMOIJ_II:IO 05.11.2025
muddepeHIMaTbHBIX ypaBHEHUI
34 KonTtponsHas padora: "[TepBoobpazHast
u uHTerpan" 05.11.2025
35 Tpuronomerpudeckne GyHKINHU, UX
CBOICcTBa U rpaduKu 07.11.2025
36 Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBA U rpaduKu 11.11.2025
37 Tpuronomerpudeckne GyHKINHU, HX
CBOMCTBA U rpaduKu 12.11.2025
38 Tpuronomerpudeckne GyHKINHU, HX
CBOMCTBA U Tpaduku 12.11.2025
39 Tpuronomerpudeckue GyHKINHU, UX
CBO¥CTBA U IrpaduKu 14.11.2025
OT60p KOpHEH TPUTOHOMETPUUECKHUX
40 YpaBHEHUH C TOMOIIIBIO 18.11.2025

TpHFOHOMCTpH‘lCCKOfI OKPYKHOCTH




41

42

43

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH C TOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

OT60p KOpHEN TPUTOHOMETPUUECKHUX
YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPUYECKOH OKPYKHOCTH

19.11.2025

19.11.2025

21.11.2025

44

45

46

Pemienne TpuroHOMeTpU4YECKUX
HEPaBEHCTB

Pemenue TpuronomeTpuyecKux
HEPABEHCTB

Pemenue TPUTOHOMETPHUYCCKHUX
HCPABCHCTB

25.11.2025

26.11.2025

26.11.2025

47

48

49

Pemenne TpuroHOMETpUYECKUX
HEPaBEHCTB

Konrtponsnas padora: "I'paduku
TPUTOHOMETPUUYECKUX (YHKLUH.
Tpuronomerpuyeckue HepaBeHcTBA"
OCHOBHBIE METO/IbI pEIICHUS
NOKa3aTeIbHbIX HEPAaBEHCTB

28.11.2025

02.12.2025

03.12.2025

50

OcHOBHBIC MCTOJBI pCHICHUA
IMMOKAa3aTCJIbHBIX HCPABCHCTB

03.12.2025

51

52

OcHOBHBIC MCTOJbI pCHICHUA
IMMOKAa3aTCJIbHBIX HCPABCHCTB

OcHOBHBIC MCTOJbI pCHICHUA
MOKa3aTCJIbHBIX HCPABCHCTB

05.12.2025

09.12.2025




OCHOBHBIE MCTOJBI pCHICHUSA

>3 Jorapu(pMHUUECKUX HEPABEHCTB 10.12.2025
54 OCHOBHBIE METO/IBI PEIICHHS

Jorapu(pMHUECKIX HEPABEHCTB 10.12.2025
55 OCHOBHBIE METO/IbI pEIICHUS

norapupMHUECKUX HEPABEHCTB 12.12.2025
56 OCHOBHBIE METO/IBI PEIICHHS

norapu(pMHUECKUX HEPABEHCTB 16.12.2025
57 OCHOBHBIE METO/IbI pEILICHUS

HUPpALMOHATIBLHBIX HEPABCHCTB 17.12.2025
58 OCHOBHBIEC METO/IbI PEIICHUS

UPpaLMOHATIbHBIX HEPABEHCTB 17.12.2025
59 OCHOBHBIE METO/IbI pEILICHUS

HUPpALMOHATILHBIX HEPABCHCTB 19.12.2025
50 OCHOBHBIE METO/IbI pEILICHUS

UPPALMOHAIILHBIX HEPABEHCTB 23.12.2025

I'paduaeckne MeTOBI pemeHHs
61 .

VpPpalMOHATIbHBIX YPAaBHEHUH 24.12.2025

I'paduueckue MeTObI perIeHus
62 .

VPPALMOHATIBHBIX YPABHEHUN 24.12.2025
63 I'paduaeckne MeTO B pemeHHs

MIOKAa3aTeNbHbIX YPAaBHEHUN 26.12.2025
64 ['padrueckue METO B! peIIeHUS

MOKa3aTeIbHBIX HEPABCHCTB 30.12.2025
65 I'paduueckue MeTo bl pereHus

JOrapupMHUUECKUX ypaBHEHUIN 13.01.2026
66 ['padrueckue METO B! pelIeHUS

JorapupMHUECKUX HEPABEHCTB 14.01.2026




67

68

['padrueckue METO bl peIICHUS
norapupMHUECKUX HEPABEHCTB

['padmyeckue METOABI peLICHHS

MOKAa3aTeNIbHBIX U JIOrapu(MUUECKUX
ypaBHEHUH

14.01.2026

16.01.2026

69

I'paduueckue MeTo Bl pemeHus
NOKa3aTeIbHBIX U JIOTapu(MUIECKUX
YpaBHEHUN

20.01.2026

70

71

72

73

I'paduueckue metozs! pereHus
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX
HEPaBEHCTB

['padmyeckue METOABI peLICHHS
MOKAa3aTeNIbHbBIX U JOrapu(pMUUECKUX
HEPABEHCTB

KonTponbhas pabora:
"UppanyioHanbHble, NOKa3aTeIbHbBIE U
norapudmuyeckre HepaBeHcTBa"

KommiekcHbie uncna. Anredpanyeckast

U TPUTOHOMETpHYECcKask GOpPMBI 3aHCH
KOMIUIEKCHOTO YHMCJIa

21.01.2026

21.01.2026

23.01.2026

27.01.2026

74

KommiekcHpie uncna. Anredpanyeckast
U TpUTrOHOMETpUYecKasi GopMbl 3aHCH
KOMILJIEKCHOTO YHCIIa

28.01.2026

75

76

ApudmeTnueckue onepanuu c
KOMIIJIEKCHBIMHU YU CJIaMU
Apudmernueckre onepanum ¢
KOMIUIEKCHBIMU YK CIIaMU

28.01.2026

30.01.2026




I/I306pa}KeHI/IC KOMIIJICKCHBIX YHCCJI Ha

" KOOPJMHATHOM MJIIOCKOCTH 03.02.2026
78 N300pakeHre KOMIUJICKCHBIX YHCel Ha

KOOPJIMHATHOM TIJIOCKOCTH 04.02.2026
79 ®opmyiia Myaspa. KopHu N-oit crernenun

13 KOMIUIEKCHOTO YHCIIa 04.02.2026
80 ®opmyna Myaspa. KopHu N-oii ctenenun

13 KOMIUIEKCHOTO YHCIIa 06.02.2026

[IpuMeHeHne KOMIUICKCHBIX YMCEI TS
81 perieHus: GU3NIECKUX U 10.02.2026

r€OMETPUUYECKHX 3a/1a4
82 KonTtponpHas padora: "KomruiekcHbie

gucna" 11.02.2026
83 HarypanbHble U menbie yrcia 11.02.2026
84 Harypanbnble u nensie yucna 13.02.2026
85 [IpumeHeHre TPU3HAKOB JICTUMOCTH

IEJTBIX YHCET 17.02.2026
86 [TpuMmeHeHre TpU3HAKOB IETUMOCTH

HIEJTBIX YHCET 18.02.2026
g7 [TpyumeHeHre MpU3HAKOB AETUMOCTH

nenbix yncen: HOJ[ u HOK 18.02.2026
38 [TpuMeHeHne TPU3HAKOB JICTHMOCTH

nenbix ancen: HOJ[ m HOK 20.02.2026
89 [IpumeHeHne MPU3HAKOB AETUMOCTH

HEJIBIX YHCEII: OCTATKH 110 MOJTYITIO 24.02.2026




90

91

HpI/IMeHeHI/IC IIPU3HAKOB JCIIMMOCTHU
OEJIBIX YUCECII: OCTATKU IO MOIAYJIIO

HpI/IMeHeHI/IC IIPU3HAKOB JCIIMMOCTHU

LEJIBIX YUCEIIL: AJITOPUTM EBKJ’II/II[a JI
pPE€UICHUA 3a4a4 B LEJIBIX YUCIaX

25.02.2026

25.02.2026

92

KonTponpHas padora: "Teopus menbix
yucen"

27.02.2026

93

94

95

CucreMa 1 COBOKYITHOCTb YpaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIC/ICTBHS

Cucrema n COBOKYITHOCTb ypaBHeHHfI.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBbI-
CIICACTBUA

OCHOBHBIE MCTOJbI PCHICHUA CUCTEM H

COBOKYITHOCTEH pallMOHAJIbHbBIX
yYpaBHEHUHU

03.03.2026

04.03.2026

04.03.2026

96

OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW MppalMOHAIBHBIX
yYpaBHEHUU

06.03.2026

97

98

99

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUU

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUU

OcHOBHBIC MCTOJbI pCICHUA CUCTCM U

COBOKYITHOCTEH JIorapu(pMUIecKux
yYpaBHEHUN

10.03.2026

11.03.2026

11.03.2026




100

101

102

103

104

105

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIoTapu(pMUIecKuX
ypaBHEHU I

[IpriMeHeHre CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3
pa3NyYHbIX 00JacTel HayKH U peaibHOI
JKU3HHU, UHTEPIIPETAIUS TOJTYYCHHBIX
pe3yJIbTaToB

[IprMeHeHne CUCTEM K PEIICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3aja4 u3
pa3IN4YHbIX 00JacTel HayKH U pealbHON
JKU3HHU, MHTEPIIPETAIUs TTOJTYYSeHHBIX
pe3yJIbTaToB

[TprMeHeHNEe HEpaBEHCTB K PELICHUIO
MaTeMaTHUYeCKUX 3aJa4 1 3a/1a4 u3
pa3NInYHbIX 001acTe HAaYKH U pealbHOM
YKU3HU, UTHTEPIPETaLus OTy4YeHHBIX
pe3yabTaToB

Konrponbnas pabora: "Cucrembl
paloOHaIbHBIX, UPPALMOHAIBHBIX
NOKa3aTeIbHbIX U JIOTapu(pMUIECKUX
ypaBHEHHUI"

ParnmonanbHble ypaBHEHUS €
napameTpamu

13.03.2026

17.03.2026

18.03.2026

18.03.2026

20.03.2026

24.03.2026

106

PanmonansHbie HEpaBEHCTBA C
napaMeTpamu

25.03.2026

107

PanyonaneHbIE CUCTEMBI ¢ TapaMETPAMH

25.03.2026




108

109

UppanmonanbHble ypaBHEHUS,
HEpaBEHCTBA C MMapaMeTpaMu

HppanmoHanbHble CUCTEMBI C
napaMeTpamu

27.03.2026

07.04.2026

110

111

112

IToka3arenbHble ypaBHEHHS],
HEPaBEHCTBA C IapaMeTpaMu
[Toka3arenbHbIE CUCTEMBI C
napaMerpamu
Jlorapugmuueckue ypaBHeHMs,
HEpaBEHCTBA C MapaMeTpamu

08.04.2026

08.04.2026

10.04.2026

113

114

115

Jlorapudmuueckre CUCTEMEI C
napameTpamu
TpuroHoMeTpruIECKUe ypaBHEHHs C
napaMeTpamu

Tpuronomerpuieckrue HepaBeHCTBA C
napameTpamu

14.04.2026

15.04.2026

15.04.2026

116

117

118

119

TpUroHOMETpUYECKHE CUCTEMBI C
rapameTpamu

ITocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJENEN pealbHbIX
CUTYallHil C MOMOIIBIO YPAaBHEHUH C
rapaMeTpamMmu

[TocTpoenue u nccnenoBanue
MaTEeMaTUYECKUX MOJENIEH peaabHbIX
CUTYAaLUH C IIOMOLIBIO CUCTEM
YPaBHEHUH ¢ TapamMeTpaMmHu

HOCTpOCHI/IC 1 UCCIICIOBAHUC
MaTeMaTHYeCKUX MoAeIeH PCaJIbHBIX

17.04.2026

21.04.2026

22.04.2026

22.04.2026




CUTYalUH C IIOMOILBIO CUCTEM
YPaBHEHUH € ITapamMeTpamu

KoHnTtposnbnast pabora: "3amauu ¢

120 napameTpamu" 24.04.2026
121 [ToBTOpeHnue, 06001ICHNE,
cucreMaru3anus 3HaHuil: "YpaBaenus" 28.04.2026
122 [ToBTOpEeHmE, 0600IICHNE,
cucreMaTtu3alus 3HaHuil: "YpaBuenus" 29.04.2026
[ToBTOpEeHmE, 0000IICHUE,
UcTeMaTu3alus 3HaHMi: "Y paBHEHHUS.
- CCI/ICTGMBI yp:BHeHI/IIZ" yp 29.04.2026
124 [ToBTOpenue, 06001ICHNE,
cucremaru3anus 3HaHui: "HepaBencrsa" 05.05.2026
125 [ToBTOpEHHE, 0000IICHUE,
cucremaru3anus 3HaHuii: "HepaBencrsa" 06.05.2026
126 [ToBTOpenue, 06001IEHNE,
cucreMaru3anus 3Hanui: "HepaBencrsa" 06.05.2026
[ToBTOpenue, o6odIIEHKE,
127 cncuTeMaTmauHs[ iHaHI/Iﬁ: "[IponsBoHas 08.05.2026
U e€ IPUMEHEHHE
[ToBTOpenue, o6odIIEHKE,
128 cncuTeMaTmauHs[ lv%vHaHI/If/'Il "[IponsBoiHas 12.05.2026
U e€ MPUMCHCHHE
[ToBTOpenue, 06001ICHNE,
129 cucreMaru3aius 3Hanuii: "[IponsBogHas 13.05.2026

u e€ npuMeHeHue"




[ToBTOpEeHmE, 0600IICHNE,
130 CI/ICTeMaTmauH;I":sHaHHH: WuTerpan u 1 13.05.2026

€ro NpUMEHEHHNE
131 [ToBTOpEeHmE, 0600IICHNE, 1

cucreMaru3anus 3HaHui: "OyHKIun" 15.05.2026
132 [ToBTOpenue, 06001ICHNE, 1

cucreMaruzanus 3HaHui: "OyHkuun" 19.05.2026
133 [ToBTOpenue, 06001ICHNE, 1

cucreMaruzanus 3HaHui: "OyHkuun" 20.05.2026
134 HroroBast KoHTpoIbHAs paboTa 1 1 90.05.2026
135 Wrorosas koHTpOJIBbHAS paboTa 1 1 99 05.2026
136 [ToBTOpEHHE, 0000IICHUE, 1

CHCTEeMAaTU3alys 3HaHUI 26.05.2026

OBHIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
NpoBePsIEMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yjabTara
1 Yucna v BBIYUCICHUS
11 OnepupoBaTh NOHATHSMH: DPAllMOHAIBHOE W JCHCTBUTEIHLHOE YHCIIO,
' OOBIKHOBEHHAs! U JECATHUYHAs APOOb, IPOLIEHTHI
12 BeimonHATe  apu@MeTHUecKue Omepalud ¢ PalUOHAIBHBIMH |
' JeHCTBUTEIbHBIMU YHACITAMHU
13 Bomonusate  npuOMMKEHHBIE — BBIYMCIICHHUS, HUCIONB3YS  IpaBHIIa
' OKpPYTJICHUS, IeJIaTh IPUKUKY U OLIEHKY PEe3yJIbTaTa BRIYUCICHUN
OnepupoBaTh MOHATUSAMH: CTENICHH C IIEIBIM TOKa3aTeIeM, CTaHaapTHAS
14 dopma 3amucu IEHCTBUTENBHOTO YHCIIA, KOPEHb HATypallbHOW CTETICHU;
' UCIMOJIb30BaTh MOAXOAILYI0 (GOPMY 3amMch ASHCTBUTEIbHBIX YHCENT IS
pelLeHHs MPAKTUYECKHX 3a/1a4 U IPECTABICHUS JaHHBIX
OnepupoBaTh NMOHATUSMH: CHHYC, KOCHHYC M TaHT€HC MPOU3BOJIEHOTO
15 yIjla; WCIOJIb30BaTh 3alKCh IPOU3BOJIBHOTO yrja uepe3 oOpaTHbIE
TPUTOHOMETpHUYECKUE (DYHKIHH
2 VYpaBHEeHUs 1 HEpaBEHCTBA
OnepupoBaTh MOHATUAMH: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, LIEIIOE,
2.1 panroHaIbHOE, UppaliOHATIBLHOE ypaBHEHHE, HEpaBEHCTBO,
TPUTOHOMETPUUYECKOE YPaBHEHUE
29 BeimonHATE  TipeoOpa3oBaHUsl TPUTOHOMETPHUECKUX BBIPAKECHUH W
' pemarh TPUHTOHOMETPHUYECKIE YPAaBHEHHS
BeinonHATe mpeoOpa3oBaHus LENbIX, PAlMOHAIBHBIX U UPPAllMOHATBHBIX
2.3 BBIDQKEHUII W pelmaTh OCHOBHBIC THITBI IIENIBIX, PAMOHATBHBIX H
UppaIMOHATIFHBIX YPAaBHEHHUI U HEPABEHCTB
54 [TpuMeHATh ypaBHEHUS M HEPAaBEHCTBA JUIS PEIICHUS MaTeMaTHYECKUX
' 3aj1a4 M 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U peabHON )KU3HU
MonenupoBaTh peajbHble CUTyallUd Ha $3bIKe aureOpbl, COCTaBIATH
2.5 BBIpa)KEHUS, ypPaBHEHUS, HEPABEHCTBA 10 YCJIOBUIO 3a[auH, UCCIIEI0BATh
MOCTPOCHHBIE MOJICNIN C MCIIOJIF30BAaHUEM arlIapara anreopsl
3 dyHKIMY U Tpadukn




OnepupoBaTh MNOHATUSAMH: (YHKIHS, CIIOCOOBI 3akaHus (DYHKIHH,

3.1 00J1acTh OmpeAeNieHUssT M MHOXKECTBO 3HAaYeHUW (QYHKIUH, Tpaduk
(GyHKIMH, B3aHMHO 00paTHbIC PYHKITUN
3.2 OnepupoBaTh MOHATHUSAMH: YETHOCTh W HEUYETHOCTh (YHKIUH, HYIU
' (GYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSITHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUS] ypaBHEHHUI
34 Crpoutb W uuTarh TpaQuKH JIMHEHHOW (QYHKUMHU, KBAaIPATUIHOU
' byHKIMY, cTeneHHON (QYHKIUU C LIeTIbIM MToKa3aTeIeM
Hcnonw3oBare rpaduku GyHKIME A7 UCCICIOBAHHS TIPOIECCOB U
35 3aBHCHMOCTEH TpH PEIICHUH 33734 W3 JPYrUX Y4eOHBIX MPEAMETOB U
' peaTbHOM  JKM3HHM, BBIpaXaTh (QopMynamMu  3aBUCUMOCTH  MEXIY
BEITMYUHAMU
4 Hauana marematnyeckoro anammsa
41 OnepupoBaTh MOHATHSIMHU: IIOCIEAOBATEIBHOCTh, apUPMeTHdYecKas H
' reoMeTpUYecKas Iporpeccuu
OnepupoBaTh TOHATHSAMH: OECKOHEYHO YOBIBAaroIasi reoMeTpuvecKast
4.2 mporpeccusi, CyMMa OECKOHEYHO  YOBIBAaKOIIEH  T'eOMETPHYECKOM
pOTpeccuu
4.3 3amaBaTh MOCIEA0BATENHHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30BaTh CBOMCTBA MMOCIEIOBATEIBHOCTEM MW MPOTrPecCUid s
' pellIeHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUSMU: MHOXKECTBO, OTIEPAIIUHN HAJl MHOXKECTBAMU
Hcronp30BaTh  TEOPETUKO-MHOXKECTBEHHBIA —ammapar il  ONHCaHHS
5.2 pEATbHBIX MPOTIECCOB U SBJICHHIMA, IPU PEIICHUH 3a/1a4 U3 IPYTUX yUEOHBIX
PEMETOB
5.3 OnepupoBaTh  NOHATUSAMH:  ONpeAENeHHE, Teopema,  CIEACTBHE,
JI0Ka3aTeIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NpoBepPsIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero od0pa3oBaHust
pe3yJjbTara
1 Yucna v BBIYUCIIECHUS
OnepupoBaTh MOHATHAMU: HATypallbHOE, LIEJIOE YHCIIO; HCIOJIb30BaTh
1.1 MPU3HAKK JIEJTMMOCTH LENBIX YHCEN, PA3JIOKCHHE YhCiIa Ha TPOCThIC
MHO>KUTENH JUIsl pEIIeHHUs 3a1a4
1.2 OnepupoBaTh MOHSATHEM: CTEIIEHB C PAIIMOHATLHBIM MTOKA3aTeIeM




1.3

OnepupoBaTh MOHATUAMHU: JIOTAPU(PM YUCIIA, TECATUYHBIC U HATYpaJIbHBIC
JorapudMbl

2.1

YpaBHEHMS U HEPABEHCTBA
[IpuMeHsATH CBOMCTBa CTENEHM [UId IpeoOpa3oBaHUs BbIPAXKEHUH,

ONCpHUpOBaATh IOHATUAMMU: IIOKA3aTCIbHOC YPABHCHUC MW HEPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPAaBCHCTB

2.2

BeimonHATe mpeoOpa3oBaHusl BBIPAKEHUH, COJACPIKALINX JIOTapU(MBL;
ONEepUPOBATH MOHATUSAMU: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTe OCHOBHBIE TUIIBI JJOrapU(PMUUECKUX YPaBHEHHUM U HEPABEHCTB

2.3

2.4

2.5

Haxonuts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

OHepI/IpOBaTL MMOHATHSIMH: CHCTEMA JIMHEHHBIX ypaBHCHI/Iﬁ u eé PCUICHUC,
HUCIIOJIB30BAaTh CUCTEMY JIMHEMHBIX ypaBHeHI/Iﬁ JJIA PCUICHUA
MMPAaKTUYCCKUX 3aaq

Haxomute  pemieHMss  OpPOCTEHIIMX  CHCTEM M COBOKYIHOCTEH
palOHaIbHBIX YPABHEHUN U HEPABEHCTB

2.6

3.1

MonenupoBaTh peajbHBIC CHUTyallUd Ha S3BIKE alreOpbl, COCTABIATH
BBIPAXKEHHUSI, YPABHEHHUsI, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 3aJayH,
MCCIIEIOBATh TIOCTPOCHHBIE MOJIEIIH C MCTIOIB30BAHUEM alllapara ajareOpsl

OyHkmK U rpadguku
OnepupoBaTb NOHATUSAMU: TNEpUOANYECKas (QYHKUMS, HPOMEKYTKU
MOHOTOHHOCTH ()YHKIIMH, TOUKH IKCTpeMyMa (pyHKIMH, HauOojbllee U

HalMEeHblIIee 3HaueHUs! (QYHKIIMM Ha MPOMEXKYTKE; UCIOJIb30BaTh UX JUIs
uccienoBaHus QyHKIMH, 3aJaHHOM rpaduKoM

3.2

OnepupoBaTh NOHATHIAMU: FpaUKH MOKA3aTEIBHON, TOTapUPMUUECKON U
TPUTOHOMETPUUECKUX (PYHKLIMN; u300paxaTb HX Ha KOOPAWHATHOU
IUIOCKOCTH Y UCIIOJIb30BATh I PEILICHUS] yPaBHEHUI U HEPABEHCTB

3.3

3.4

N300paxarb Ha KOOPAMHATHOM IUIOCKOCTH TpaQUKd JTUHEHHBIX
YpaBHEHHUH W UCIHOJB30BaTh HMX [UIS PEIICHUS CUCTEMbl JIMHEWHBIX
ypaBHEHUU

Hcnonb3oBate Tpapuku (QYHKIUH JUIsI HMCCIENOBAaHUS TNPOLIECCOB U
3aBHCUMOCTEH U3 IPYruxX y4eOHBIX IUCHUIUINH

Hauama MaTemMaTH4eCKOro aHajan3a

4.1

4.2

OnepupoBaTh TOHATUSIMH: HENpPEpPhIBHAS  (PYHKIUSA, TPOU3BOIHAS
(GYHKIIMMA, WMCHOJB30BaTh TEOMETPUUYECKUA ¢  (PU3MUECKHH CMBICI
MPOU3BOAHON JIJTA PELICHHS 3a/1a4

HaxonuTh  TNpOM3BOAHBIE  3JEMEHTApHBIX  (YHKUUH,  BBIYUCIATH
MPOU3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (PYHKIIUH

4.3

Hcnonb30BaTh  MPOM3BOAHYIO JJIsi  HCCeNOBaHUS  (QyHKIMM  Ha
MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHATH PE3yJbTaThl HCCIECIOBAHUS K
MOCTPOCHHIO TPa(hUKOB




Hcmonp30BaTh MMPOU3BOAHYIO I HAXOXKIACHUSA HAWITYYIICTO PCIICHUA B

44 MPUKJIAIHBIX, B TOM YHCJIE COI[HAIIbHO-DKOHOMUYECKHX, 3a7auax

45 OnepupoBaTh MOHATUSMH: TEPBOOOpa3Has ¥ HWHTErpai; MOHUMATh
' reOMETPUYECKU U (PU3MUYECKHI CMBICIT HHTETpajia

46 Haxomute mnepBooOpa3Hble 3JIEMEHTapHbIX  (QYHKIUN, BBIYUCIATH
' uHTerpai no ¢popmyne Herorona — JleliOnura

47 Pemate npukiagHbie 3a1a41, B TOM YHCIIE COIMATBHO-D)KOHOMUYECKOTO 1

(1)I/I3I/I‘ICCKOFO XapaxkTepa, Cpe€aCTBaM MaTEMaTUYCCKOI'O aHaIn3a




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUSA

Koxa
1 Hucna u BBIYUCICHUS
Pammonanbupie  umcna. OOBIKHOBEHHBbIE M JECATHYHBIE ApOOM, MPOLEHTH,
OeCKOHEeuHble  MepUoJMuYecKue  apodu.  Apudmernyeckue  onepaluud  C
1.1  pauuoHaIBHBIMHM YHCIAMH, IPEeOOpa30BaHUS YUCIOBBIX BbIpaxkeHUH. [IpumeHnenue
ApoOell U MPOLIEHTOB JUIsl pEelIeHUs NPUKIAJHBIX 33734 U3 Pa3IM4HbIX OTpaciei
3HaHUH U PEaJIbHOM KU3HU
JlelicTBUTEeNnbHBIE  yMcha.  PanuMoHanpHBlE W HMppALMOHANbHBIE  YHUCIA.
1.2  Apudmernueckue omnepanuu C JeHCTBUTENbHBIMU uHciaamu. [lpuGnmxéHHble
BBIUUCIICHUS], [TPABUJIa OKPYTJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUH
Crenenp ¢ mensiM TokaszareneM. CranmaptHas ¢Gopma 3amuch JIeHCTBHTEIBHOTO
1.3  uymcna. Mcnonp3oBanue moaxomsmield (opMbl 3alTUCH JEHCTBUTEIBHBIX YHCET JUIS
peleHust MPaKTUYECKUX 3a7a4 U MPECTaBICHUS JaHHBIX
14 Apudmerrueckuili KOpeHb HaTypaibHOW cTeneHH. [leficTBus ¢ apupMeTHUeCKUMU
' KOPHSIMH HAaTypaJIbHOW CTETICHU
15 CuHyc, KOCHMHYC M TaHICHC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOI'O apryMeHTa
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 ToxaecTBa U TOXKAECTBEHHBIE MPe0oOpa3oBaHUs
99 IIpeoOpaszoBanue TPUTOHOMETPUUYECKHIX BBIpQ)KEHUH. OcHOBHBIE
' TPUTOHOMETpHUECKUE (POPMYIIBI
53 VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. MeTon
WHTEPBAIOB
2.4  Pemenue 1enbix U APOOHO-PALMOHATBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemrenne nppaiimoHanbHBIX YpaBHEHUN U HEPABEHCTB
2.6  PemieHue TpUrOHOMETPUYECKUX YpaBHEHHM
97 [TpumeHeHne ypaBHEHH 1 HEPABEHCTB K PEIICHUI0 MAaTEeMaTHUECKUX 3a/1a4 U 33124
' U3 PA3JIMYHBIX 00JIaCTeH HAYKU U peaslbHON KU3HH
3 OyHKIUU U Tpaduku
31 @ynkius, cnocoObl 3amanus QyHkiuu. I'paduk ¢yHkumu. BzaumHO oOpaTHBIE
' GyHKIUH
3.9 OO6mactp ompeneneHuss M MHOXECTBO 3HavueHWd Qynknuu. Hymm dyskmmm.

[TpoMexyTKH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKUINU




33 CrenenHast GyHKIHS ¢ HATYPAJILHBIM U IIEJIBIM TOKa3aTeneM. E€ cBoiicTBa u rpaduk.
' CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU
3.4 Tpuronomerpuueckass OKpyKHOCTb, ONpPEACICHHE TPUTOHOMETPHUYECKUX (DYHKITHIA
' YHCIIOBOTO apryMeHTa
4 Hauana maTremMaTueckoro aHaimsa
41 [TocnenoBaTrenbHOCTH, CHOCOOBI 3aJaHHs IOCIEAOBAaTENbHOCTEH. MOHOTOHHBIE
' [OCJIEI0BATELHOCTH
Apudmernueckass U reomerpuueckas mporpeccud. beckoHeuHO yObIBaromas
49 | TEOMETpHYECKas MPOTPECCH. Cymma OecKOHEYHO YOBIBAIOLICH TE€OMETPUYECKOM
' nporpeccuu. Dopmysa CI0XHBIX HPOLEHTOB. lcrosib30BaHME Mporpeccuu JUis
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dbopmyne HetoTona — JleitOuuiia




MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBePSIEMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BnageHne Meromamm JOKa3aTeNbCTB, AITOPUTMaMHU pELICHUS 3a1ad;
yMmeHue (GOpMyIHpOBAaTh WU ONEPUPOBATH IOHATHAMHU: ONpEACICHHUE,
aKcuoma, TeOopeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSTH UX; YMEHUE (POPMYIUPOBATH
0o0paTHOE W HPOTUBOIOJIOKHOE YTBEPXKJIEHHUE, NMPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIb30BATH METOJ MaTEeMaTU4YECKOM WHIYKLHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYXKACHMsS IIPpU PpEUICHMM 3a1ad,
OLICHUBATh  JIOTUYECKYIO  IPABUIBHOCTb  PACCYXKACHUM; yMEHHE
OIEPUPOBATH MOHATUAMU: MHOXKECTBO, IIOJAMHOKECTBO, OIEpAaLlMy Hal
MHOXECTBAMH; YMEHUE MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
armnapar JJIs OIUMCaHUs PEAIbHBIX IIPOLIECCOB U SIBJIICHUN U IIPU PEILIECHUH
3aJa4, B TOM 4HCI€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OINepHpOBATh MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIHUCHIBaTh TIpadbl pa3IMuHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

VYMeHue onepupoBaTh MOHATHAMM: HATYpajdbHOE UYHUCIIO, LIEI0E YHUCIIO,
CTETIeHb C IIEJBIM TIoKa3aTeeM, KOPeHb HaTypallbHOW CTENECHH, CTETICHb
C palMOHAIBHBIM  IOKa3aTeleM, CTeNeHb C  JIeHCTBUTENbHBIM
noKaszaTeneM, JIorapuM 4HCla, CHHYC, KOCHHYC W  TaHTEHC
NPOMU3BOJIBHOTO YHCIA, OCTAaTOK IO MOJIYJIO, PAlMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalibHBIX,  IIEJIBIX,
palMOHANBHBIX, JIEHCTBUTENBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
NPU3HAKKU JIEIMMOCTH, HAaUMEHBIIUI OOIIMI JeauTeNnb U HauMEHbIee
of1mee kpaTHOe, anropuT™ EBKInaa npu pemeHnu 3aaad; 3HaKOMCTBO C
pPa3NIMYHBIMM ~ TO3UIMOHHBIMM ~ CHCTEMaMH  CUMCJICHHUS;  yMEHHE
BBITIOJIHATH BBIYHCIICHHE 3HAUYEHUH M MpeoOpa3oBaHMs BBIPAKEHUH CO
CTeNeHsAMHU U Jorapudmamu, npeoOpa3oBaHUs IPOOHO-pAIMOHATBHBIX

BBIpa)KeHHﬁ; YMCHHE OIICPHUPOBATH INOHATHUAMH: ITOCICAOBATCIIBHOCTD,




apudMeTHIecKas mporpeccus, FreoMeTpHIecKas mporpeccus, 0eCKOHEYHO
yObIBaroIasi ~ reoMeTpuyueckass  Iporpeccus; yMEHHME  3a/aBaTb
MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TIOMOLIBIO PEKYPPEHTHBIX (POPMYII;
YMEHHUE ONEepUpPOBaTh HMOHATHUAMM: KOMIUIEKCHOE YHMCIIO, CONPSKEHHbIE
KOMILJICKCHBIE YHCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO 4ucia, (popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeTh MPOU3BOAMTH apU(METHUECKUE IEHCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPBI  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATHAMHU: MaTpuua 2x2 u 3x3,

OIIPECACIINTCIIb MAaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHHEe OIepupoBaTh MOHATHAMU: palMOHAIbHBIC, UPPALMOHAIBHEIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(mMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS W HEPABEHCTBA, HUX CUCTEMBI; YMEHHUE OIEpPUpPOBATh
MOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPE0Opa3oBaHue, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE peuiaTb ypaBHEHMS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI Pa3JIMYHBIX MPHUEMOB; pPEIIATH
YpPAaBHEHUs, HEPABEHCTBA W CHUCTEMBI C [apaMeTpPOM; IPUMEHITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Il PELICHHUS MAaTEeMaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTell HayKu U peaIbHOM JKU3HU

YMeHue onepupoBaTth MOHATHUSAMU: (yHKUUSA, YETHOCTH (YHKIUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIMM, MOHOTOHHOCTb
GyHKIMH, dKCTpeMyM (DyHKIMHU, HauOOJIbIlIee ¥ HauMEHbIIIee 3HAUCHUs
(GYyHKLIMU Ha IPOMEXKYTKE, HEpepbIBHAS (QYHKIIUS, aCUHMIITOTHI I'paduka
GbyHKIMM, 1epBasi U BTOpasi Mpou3BoHAs (QYHKIUU, TE€OMETPUUECKUNA U
¢u3nueckuif CMBICI TPOM3BOJIHOW, IepBooOpa3Has, ONpeneaEHHbINH
MHTETpall; YMEHHE HAXOAUTh AaCUMITOTHI rpaduka (QyHKIHH;, yMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIIO3UIIMN (PYHKIMM, HAXOJUTh YpaBHEHHE KacaTelbHOW K rpaduxy
(GyHKLIMY; YMEHHE HaXOAUTh NMPOU3BOAHBIC AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHME HCIIONb30BaTh IMPOU3BOAHYIO MJI1 HCCIeNoBaHUS (YHKIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIIWE 3HAueHUs (DYHKIHI; CTPOUTH
rpaMKi MHOTOWIEHOB € HCIOJIb30BAHUEM amlapara MaTeMaTH4YeCKOro
aHaINW3a; NPUMEHATh NPOU3BOAHYIO I HAXOXKICHUS HaWIydIlero
pellIeHUs] B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-D)KOHOMUYECKUX H

bu3nUecKUX 3a7a4ax; HAXOAUTh TUIOMIAN U 00BEMBI PUTYP C TTOMOIIIBIO




HHTCrpaia; NpuBOAUTE NPUMCPLI MATCMATUYCCKOI'O MOACIIMPOBAHUSA C

MOMOIIBI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue onepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
¢byHKIMsA, KOMIO3UIMA (YHKUWN, JTUHEWHAs (QYHKIUS, KBaJIpaTU4HAS
byHKIHS, panoHanbHas byHKIHS, CTeIeHHas byHKIHS,
TPUTOHOMETpHUUYECKHE  (YHKUIUH, OOpaTHble TPUTOHOMETPHUYECKUE
GyHKLIMU, TOKa3zaTesnbHas M Jiorapupmuyeckas (yHKIMH; yMEHUE
CTPOUTH TpapUKH W3YyYEHHBIX (YHKIMH, BBIIOIHATH MPEoOpa3OBaHUSA
rpaduKoB (PYHKIUH, HCIOIB30BATh I'PAPUKH JUIsl U3YYEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PEIICHUH 33a1ad U3 JAPYIHX y4eOHBIX MPEIMETOB H
3ajJjay U3 peasIbHOM JKM3HU; BBIpaXaTh (POpPMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpaduKu (DYHKIHIA IS peTeHHs
YpaBHEHM, HEpaBEHCTB M 3aJady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPABEHCTB

Hn UX CUCTEM

VYMeHue pemiaTh TEKCTOBBIE 3aJjauyd pa3HbIX THUIOB (B TOM YHUCIIE HA
IIPOLIEHTHI, 0JIM U YacTH, Ha ABUKEHHE, pabOTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3aJ1a4i U3 00JIaCTH YNpaBJIEHUS JIUYHBIMH U CEMEIHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHHS, HEPABEHCTBA U MX
CHUCTEMBI 0 YCIIOBHUIO 3aJa4yH, MCCIENOBAaTh IOJYyYCHHOE DPEIICHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3yJIbTAaTOB;, YMEHHE MOJEINPOBATH
pealbHBIE CUTyallud Ha SA3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMS,
YpPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHIO 33J]1a4H,
UCCJIEN0BATh IOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBIN PE3yIbTaT

YMeHue onepupoBaTh HOHATHAMU: cpeiHee apudMeTHUecKoe, MeIuaHa,
HauOoJIbIlIee U HAaUMEHbIIIEe 3HAYCHUS, pa3Max, TUCIEPCHsl, CTAaHJapTHOE
OTKJIOHEHUE YHCIIOBOrO HabOpa; yMEHUE M3BJIEKATh, HHTEPIPETUPOBATD
nH(popMaIrio, MPEJICTABICHHYIO B TA0IHIIAX, HA TUarpaMmax, rpadukax,
OTpaXKaroIlyl0 CBOICTBA pEAJIbHBIX NIPOLIECCOB U ABJICHUM; IPEACTABIISATD
uH(pOpMaLIMI0O C TOMOUIbIO TabnMIl M JAWarpaMM; HCCIIEJOBaTh
CTaTUCTHUYECKUE JaHHBIC, B TOM 4YHCJIE C MPUMEHEHHEM TpaduuecKux
METO/0B U MIEKTPOHHBIX CPE/ICTB; IpadMueCKU UCCIIE0BATh COBMECTHBIE
HAOJIOZCHUST C TIOMOILUBIO JUarpaMM pacCeuBaHHUs M JIMHEHHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMM: CIY4alHBIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4YallHOrO COOBITUS; YMEHHE BBIYHUCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TIpapUuecKuX MeETOJO0B; MPUMEHSTH
(GopMynbl CIOXKEHUS U YMHOXKEHUS BEpOSITHOCTEH, (popMyily MOJHOH
BEPOSATHOCTH, (hopmyny bepryiim, komOuHaTopHbie HakThl U HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITHH; YMEHHE OIEepUpPOBaTh
NOHATUSMH: CIy4aiiHas BeJIMYMHA, paclpeesieHue BEepOSATHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApPTHOE OTKJIOHEHHE
CIlydaliHOW BEJNWYMHBI, (YHKIHH paclpenesieHus] H  IUIOTHOCTH
PaBHOMEPHOTO, II0Ka3aTeJbHOTO W HOPMAIbHOTO paclpeesieHuil;
YMEHHE HCIIONB30BaTh CBOWCTBA M3YYCHHBIX paCHpeAeTeHUA s
peleHus 3a7ay; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEOBAHUIN; yMEHUE NPUBOIUTH IPUMEPHI
HPOSIBJICHUS] 3aKOHA OOJBIIMX YHUCENT B MPHUPOJIHBIX M OOLIECTBEHHBIX
SIBJICHHUSX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUETaHUE, TIEPECTaHOBKA,
YHUCIO COYETaHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
PUMEHATh KOMOWHATOPHBIE (DAKTHI M PACCYKICHUS IS pEIICHUS 3a/1a4;
OLIGHUBAThb  BEPOSATHOCTH  peajbHBIX  COOBITUH; COCTaBIISATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH NOJIYYEHHBIA PE3YNIbTAT

YMeHune omnepupoBaTh IOHATHAMM: TOYKa, HpsMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKHHM Yrod,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAIOIINECA IpPSMBIE,
MapaJuIeJIbHOCTh U NEPIEHIUKYISPHOCTD MPSAMBIX U IIJIOCKOCTEH, yrou
MEXIY MPSAMBIMH, YroJl MEXAY IPSIMOM M IJIOCKOCTBIO, YTOJ MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
MPSAMBIMH, PACCTOSTHAE MEXKy IUNIOCKOCTSMH; YMEHHUE MCIOJIb30BaTh IIPH
pelIeHUH 3a7a4y U3y4eHHbIE (aKkThl U TEOPEMbl IUIAHUMETPHH; YMEHHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHpPA; CTPOUTH
MaTE€MaTUYeCKUEe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMIAAL QUIYpbl, 00BEM (QUTYDHI,
MHOTOTPaHHUK, ITPaBUWJIbHBIII MHOTOTPaHHUK, CEYEHHE MHOIOTPAHHHUKA,
KyO, mapamienenunen, mpusMma, NuUpampaa, (GuUrypa U IOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaib
MOBEPXHOCTU MHUPAMUIBI, MPU3MBI, KOHYCa, LWIUHIApA, 00bEM KyoOa,

IIPSAMOYTOJIBHOTO IMapajulelIeuIela, MUPaMUAbl, IIPU3MBI, LWIAH]PA,




KOHyca, I11apa, pa3BEPTKa MMOBEPXHOCTH, CEUEHUsI KOHYca M LMWIMHIpA,
napajulefibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi chepbl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTH CEueHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHHUKHU, (PUTYpPbl U MOBEPXHOCTH
BpalllEHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOILBIO AIEKTPOHHBIX CPE/CTB;
YMEHHE MPUMEHSTh CBOMCTBA r€OMETPUUECKUX (UTYpP, CAMOCTOSITENHEHO
(bopMyIUpOBaTh ONpPEACICHUS U3ydaeMbIX (DUTYp, BBIIBUTATh TUIIOTE3bI
O CBOWCTBax W MpHU3HAKaX reoOMEeTpUYecKuXx (Guryp, o00OCHOBBIBATH WU
ONpoOBEpraTh MX; yMEHHE TPOBOAWTH KiaccuuKanuioo ¢Guryp Imo
pa3’MYHBIM TMPU3HAKAM, BBITOJIHATH HEOOXOAMMBIE JIOTIOJHUTENbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IOHSTHUSMHU: JIBUKEHHE B MPOCTPAHCTBE,
napaulebHBIA EPEHOC, CUMMETPHUSI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
[OBOPOT, IHpeoOpa3oBaHUE IOAOOMS, IO0J0OHbIE (UTYpBl; yMEHHE
pacno3HaBaTh paBHbIE U MOJOOHBIE (UTYPHI, B TOM YHUCIE B IPHPOJIE,
UCKYCCTBE, apXHUTEKType; HCIOIb30BATH T€OMETPUYECKHUE OTHOIICHHUS
IPY PEeLLICHUH 3a]1a4; HAXOAUTh FT€OMETPUUECKUE BEIUYMHBI (JUTMHA, YOI,
ioniaib, 00bEM) MpH PEelIeHUH 3a/1a4 U3 APYTruX y4eOHBIX IPEIMETOB U
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATH F€OMETPUUYECKHE BETUUHHBI
(mmHa, yrou, TUIOMAAb, OO0BEM, IJIOMIAIh TOBEPXHOCTH), HCIOIB3Ys
u3ydeHHbIE (POPMYIIBI U METO/BI, B TOM YHCIE: IUIONIA/b TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCA, IIWIMH]IpA, TUIOMAas cephl; 00bEM KyOa,
OpsSIMOYTOJIBHOTO Mapajjiesienunesa, MUpaMHUIbl, MPHU3MBIL, IMIHHIPA,

KOHYCa, [I1apa; yMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYP
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YMeH#ne ornepupoBaTh MOHATUSIMHU: MPSIMOYTOJIbHAS CUCTEMa KOOPAUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3jiokKEeHHEe BEKTopa Mo Oasucy,
CKAJIIPHOE TPOU3BEACHUE, BEKTOPHOE TMPOMU3BEACHHUE, YTOJd MEXIY
BEKTOpAaMHU; YMEHHUE HCIIOIh30BaTh BEKTOPHBIA U KOOPJIUHATHBIA METO]I
JUISL pelIeHHs TEeOMETPUYECKHX 3alad H 3adad APYTux y4eOHBIX

IIPEAMETOB
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YMmenue BbIOMpATh TMOAXOMAMIMHA METOA s PpeIICHUs 33/1a4H;
[IOHUMaHUE 3HAYUMOCTM MATEMaTUKM B M3Y4YEHUM IPUPOIHBIX U
OOIIECTBEHHBIX NPOIIECCOB U  SBJICHHUI; yMEHHE paclo3HaBaThb

IMPOABJICHUC 3aKOHOB MAaTEMATUKNW B HCKYCCTBEC, YMCHHC IIPUBOANTH




IIPpUMEPBl  MATEMaTUYECKUX OTKPBITMM pPOCCUHCKOM M  MHUPOBOU

MaTeMaTHYeCKOM HayKHU




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBbBIX HA EI'D

1O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Uwucna v BBIYUCICHUS

11 Harypanbhble u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Paunonaneubie uuciaa. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEUHBIE TIEPUOUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HaTypallbHOW cTeneHu. J{eficTBus ¢ apuMeTHIECCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ menbiM mokazateneM. CTemeHb C PpalMOHAIBHBIM ITOKA3aTeIeM.
' CBoiicTBa cTeNIeHU

15 CuHyc, KOCHHYC W TaHTEHC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTE€HC YMCIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHbie U HaTypajIbHbIE JOrapru(MbI

JlelicTBUTenbHbIE uucia. ApupMeThyeckre omepanuu ¢ JAeHCTBUTEIbHBIMU
1.7 yucnamu. [IpuOmmkE€HHBIE BBIYMCICHUS, NpaBWJIa OKPYIJIEHUS, MPUKHIKA U
OIIEHKA Pe3yJIbTaTa BIUUCICHUN

1.8 [IpeoOpa3oBanue BbIpaxkeHUI

1.9 KommiekcHbie uncna
2 VpaBHEHHS M HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHAIEHBIC YPAaBHEHUS

2.2 WppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckre ypaBHEHUS

2.4 [Toka3zaTenbHblE U JOrapuPMHUUECKUE YPABHEHHS

2.5 Lenbie u 1poOHO-paIIMOHAIbHBIE HEPABEHCTBA

2.6 HppanmonansHble HEpaBeHCTBA

2.7 [Toka3zaTenbHble U JOrapuPMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPABHEHHUI U HEPABEHCTB

2.10 VYpaBHEeHHUsI, HEpAaBEHCTBA M CHCTEMBI C TTapaMeTpamMu

211 Marpwuiia CUCTEMBI IMHEWHBIX YpaBHEHUN. ONpeaenuTens MaTPHUIIbI
3 OyHKIMU U Tpaduku




@Oynkius, crocodsl 3amanus GyHkuuu. ['paduk ¢ynkumuu. BzaumHo oOparHbie

3 ¢ynkuuu. YétHeie u Heu€THBIe QyHKIMU. [lepuoauueckue GpyHKINHN
OOnacte ompeneneHus: U MHOXKECTBO 3HaueHWH ¢yHkumu. Hymu QyHKmm.
3. [IpomMexxyTku  3HAKOMOCTOSAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuM. HauOosbliee m HauMeHblIee 3Hau€HHE
(GYHKLIMN Ha IPOMEXYTKE
33 CreneHHass (QyHKUUS C HaTypajbHbIM M LEJbIM IoKa3zateneM. EE€ cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenpHas u orapudmMudeckas QyHKIUU, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnrToTsl rpadukoB ¢ynkuuid. CpoiicTBa (YHKIHWH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKsI IOCIEI0BATEILHOCTEH
3.8 Apudmerndeckas u reomeTprueckas nporpeccun. @opmysia CI0KHBIX MPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpouzBosanas ¢pyHkuuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (QYHKIUHA
[IpuMeHeHHe TPOU3BOIHOM K HCCIENOBaHUIO (YHKUMNA HAa MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEr0 3HaueHUs (PYHKLUU Ha
OTpe3Ke
4.3 [lepBooGpasnas. Murterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditnepa — Benna
52 Jloruka
6 BeposiTHOCTB 1 cTaTHCcTHKA
6.1 OnucarenpHasi CTATUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 @urypsl Ha IIO0CKOCTH
7.2 [IpsiMble U TIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuKu
1.4 Tena u MOBEpXHOCTH BpAILICHUS
7.5 KoopauHats! 1 BEKTOPHI




YUYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

yueOHuk Anumos III.A., Konsirun FO.M., Tkauésa M.B. u ap. MaTtematuka:
anrebpa U Hayajda MaTeMaTHYeCcKoro aHaiuza. Airedpa 1 Hayaia

MaTeMaTH4YECKOro aHanu3a (0a30Bbiid U yriny0iaEHHbii ypoBHH). 10-11 kacchl.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

yueOHuk Amumos III.A., Konsirun FO.M., Tkauésa M.B. u ap. MaTtematuka:
anredpa U Hayajla MaTeMaTHYECKOTO aHalin3a, reoMeTpus. AnreOpa 1 Hadasa
MaTeMaTH4YeCKOoro aHanu3a (6a3oBbiid U yriny0iaeHHbid ypoBHM). 10-11 kimacchl.
JTUJAKTUYECKUE MaTepHuaibl

MCTOAUYCCKHNEC PCKOMCHIAINN

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NUHTEPHET
Poccuiickas 35eKTpOHHAs 1IKOJIA,

matdopma Chepym
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