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MNOACHUTEJBHASA 3AIINCKA

Y4eOHbIii Kypc «Anrebpa W Hadala MaTeMaTHYECKOTO aHaJIN3ay SBISICTCS
OJHUM W3 HauOoliee 3HAYMMBIX B TMPOrpaMMe CpeaHEro oOIiero obOpa3oBaHMUS,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (hopMHpYET
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0ydYaloIUXcs Ha YPOBHE, HEOOXOIMMOM
JUTST OCBOCHHUS WH(GOPMATUKH, OOIIECTBO3HAHNUS, ICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTro Kypca OOydJaromuecs OBIIAJEBAOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (opMyIupyeT CBOU
JOCTHKEHHS B MAaTEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (U3MKHU, XUMUH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCH/ICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIOJNB30BaTh MX JJS JAlTbHEWIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMU anreOpbl M MaTEeMaTHYEeCKOro aHall3a pa3BUBAET
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PacCy’KAaTh JIEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuenus yueGHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHanM3a» 00ydYaroIuecs MOMyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
UHTEPIPETAllUd  TOJYYEHHBIX  PEUICHWM, 3HAKOMSTCA C  [pUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHpPOJAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VY4eOHbIii Kypc 00amaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIMAIIOM,
KOTOPBI peanu3yercss Kak uepe3 Yy4eOHbId MaTepual, CHOCOOCTBYIOIINN
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEeSATENIbHOCTH, TpeOyIolel MpPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH H OTBETCTBEHHOCTH 32 TIOJYYCHHBIN
pe3ynbTar.

B ocnoBe wmeroauku oOydeHus aiareOpe M HadajlaM MaTEeMaTHYECKOTO
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYEHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIICTICHBI CICAYIONINE COJAEpKATeIIbHO-MEeTOANYecKue TuHIM: «Yncna
U BBIYUCIICHU», «DyHKIUU U Tpadukuy, «YpaBHEHUS U HEpPaBeHCTBa», «Havama
MaTeMaTHYeCKOro aHanusa», «MHoxkecTBa ©  Joruka». Bce ocHOBHbIE



COJEPKATENbHO-METOANUECKUE JIMHUM HU3Y4alOTCsl Ha MPOTSHDKEHUU JABYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOmero o0pa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT Jpyra W MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pa3jaenaMu. J[aHHBIHA
y4eOHBI KypC SBIISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHUEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. [lo Mepe Toro kak oOydarommecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEMaTHYECKUM ammapaTtoM, y HUX MOCJe0BaTeIbHO HhopMUpyercs u
COBEPILIEHCTBYETCS yMEHHE CTPOUTh MAaTeMaTHYeCKyl0 MOJIeJb peaJbHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJTYUYCHHbIE NPU U3YYEHUU y4eOHOro Kypca, JUis
peIIeHUsI CaMOCTOSITENTFHO CHOPMYITMPOBAHHONW MAaTeMaTUYECKOM 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS» 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTrO 00111er0 00pa3zoBanusi. Ha ypoBHe cpeaHero oo01iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeinsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaThb NPUKUJKY, BBIIOJHATH NPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYarolMMCS MHOXKECTBA HATypalbHBIX, IIEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puUYecKue 3aJaud M ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICYCHUE KOPHSA HATYPaJbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocinenoBaTenbHOMY paCIIMPEHUIO Kpyra HCIOJIb3YEMbIX YHUCEN U
3HaKOMCTBY C BO3MOXXHOCTSMU MX MPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MAaTeMaTUKH KaK HayKH W € POJH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3AIHSI.

JIluaust «YpaBHEHHUS W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha ypOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXKIIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3anad. B
pe3yabpTaTe OoOydYarouidecss OBJAJCBAIOT PA3JIMYHBIMU  METOJAMH  PELICHUS
palMoHaNbHBIX, HPPAMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
coaepkammx mnapameTpel. [lodydyeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCS MpPH
UCCJENOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAaWMMEHBIINX 3HAYeHUH (DyHKLIUU.
Jannast copepkarenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UppAIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKKE BBIPAXKEHUIA,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3yudeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyXlieHuid,  pabOTbl C  CHMBOJBHBIMH  (QOpMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOoIMUecKass JUHUS «DYHKIUM U TpaduKu» TECHO
nepersieTaeTcs ¢ APYrMMH JIMHUSMU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHNs MaTepuana. M3yueHue creneHHou,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMU 7S pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pElIeHHEeM ypaBHEHUN M HepaBeHCTB. [Ipu 3TOM Oonbllloe BHMUMAaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMU 3aBUCHUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeTbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4Hoil dopme: aHaTUTHYECKOU, Tpaduueckor u cioBecHOW. Ero m3yudenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Hauana MareMaTnyeckoro aHaiu3a» MO3BOJISIET
CYILIECTBEHHO PaCIIMPHUTh KPyTI KaK MaT€MaTHYECKHX, TaK W MPUKJIAJHBIX 3a/ad,
JOCTYIHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHMsl TmpoueccoB. JlaHHasg coaep)kareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOTO
aHanu3a CrocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (OPMATBLHO-JIOTHYECKOTO |
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuaroniyecs: y3HaIT O



BBIJIAIONINXCSI PEe3ysIbTaTaX, TOJYYCHHBIX B XOJI€¢ Pa3BUTHS MaTEMaTUKH Kak
HAyKU, U 00 UX aBTOpax.

CopeprkaTenbHO-METOAUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIONINN BCE pa3feibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOy4arolmeMmycss IMOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BATh €T0 ISl BHIPAXKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIILICHUS
00y4JaroIuxcs, TMO3BOJIIET UM CTPOUTH CBOM PACCY’KIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPbHIE MPU3BAHbBI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peatbHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3TUX MOJEIEH C TOMOIIBIO afmapara aireOpbl |
MaTEMaTH4YeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYCHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3fIesioB MPOTPaMMBI, IIOCKOJIbKY BECh MaTepHall
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HAOJFOMATEIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JlesitenbHOCTh MO (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B MPOIIECCe U3YyUEHUs BCeX TeM y4eOHOTO Kypca «Anredpa 1 Hadasna
MaTeMaTHYECKOTO aHATN3ay.

Ha wusyuenue yudeOHOro kypca «Anrebpa W Hadajlla MaTeMaTHYECKOIO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4aca B HeJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbsabie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. [Ipumenenue npoOedt U MPOLEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPAciei 3HAHUHN U PealbHOM )KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMy € JCUCTBUTENIBHBIMU  4YHCIaMUA.  Moayiib
JEUCTBUTENLHOTO YHMCIa U ero cBoicTBa. [IpubnmkEHHbIC BHIYUCIICHHS, TIPABUIIA
OKpYTJICHUSI, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUN.

Crenenp ¢ uenpiM mnokaszarenemM. buHoMm Hsrotona. Hcenmonbe3oBaHue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a7a4 ¥ MPEACTABICHUS JAHHBIX.

ApudmMeTrueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapu¢pma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHUHYC, TaHI€HC, KOTAHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M apKTAaHT'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHUSI M ypaBHEHHUsI-CleACTBUA. HepaBeHCTBO,
pEIIECHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPAaBHCHUMN U
HEpPABEHCTB. MHOrOWwIeHbl OT OJIHOW MEepeMEHHOW. JlenmeHne MHoroujieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3y. MHorowiensl ¢  LEJIBIMU
ko3 unmenramu. Teopema Buera.

[IpeoOpa3zoBaHUs YNCIOBBIX BBIPAKEHUMN, COJIEPIKAIINX CTEIIEHN U KOPHH.

HNppaunonanbHbie YpaBHEHUS. OCHOBHBIE METO/IbI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanue BbIpaX)eHH, COEPIKALIUX JOrapru(MBbI.

Jlorapudmuueckue YPaBHEHHUS. OcCHOBHBIE METO/IbI peLIeHMS
Jorapu(pmMHUECKUX YpaBHEHU.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemenne cucrem JMHEMHBIX ypaBHEHHMW. Marpuua CUCTEMBbI JMHEHHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWM. PellleHHe NpHUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMI. VcciaegoBaHue TMOCTPOEHHOM MOJENIUA C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3lIMyHbIX 00JIacTell HayKu U peasibHOMU
YKU3HU.

@OyHKuMU U rpadpuku

OyHkus, crnocoObl 3amanus (yHKIuMM. B3auMHO 0O0paTHblEe (YHKIMH.
Kommnosumms pynkiuii. I'paduk  QyHkimu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOmacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[IpomexxyTku 3HaKomocTossHCTBA. YETHbIe M HeuéTHbIe (pyHKuMH. [leproauyeckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIUMU. MaKCUMyMbl U MUHHUMYMBI
dbynkuuu. Hanbosbiiee u HauMeHblee 3HaueHus: QYHKIIMA Ha POMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIMU OOpaTHOMN
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadpukoB GyHKUMIA 715 pelIeHUs] ypaBHEHUH.

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpoOIEccaXx M SBJICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauvaja MmaTeMaTH4ecKOro aHajaim3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHWsl IOCJIEAOBATEIBLHOCTEH. MeTox
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MCTOpHsST BO3HUKHOBEHHS MaT€MAaTHYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas nmporpeccuu. beckoneuHo yObiBaroias
reoMmerpuueckas nporpeccusi. CyMMa 0€CKOHEYHO YyOBIBAIOIIEH reOMETPUUYECKON
IIPOrpecchu. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncino e. PopmyJia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTPeccCUU Ul PELIEHUs pealbHbIX —3a1ay
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QyHKIMM ¥ HX CBOWCTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble QyHKIMHU. OnpeeseHue, TeOMETPUIECKUN U
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOX€eCTBO, ONEpalMy HaJ MHOXECTBAMHU W HX CBOMCTBA. JlMarpammel
Ounnepa—Benna. [lpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara  Juis
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHMYECKOIO OOBEKTa, CIEACTBHE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«™AJITEBPA "W HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBLIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOIIEerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  4JIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakJaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHMCKUX MAaTEMATUKOB U POCCUMCKONM MAaT€MaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHUKEHUW B JAPYrUX HayKax, TEXHOJOrusAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HayKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIIOUAs ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM €S TEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIEHKH HX BO3MOXKHBIX
MOCJICICTBUIN JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOW HayKH Kak cdepbl 4YeIoBEeYeCKOM ACATEIbHOCTH, JTarnoB ¢
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

ba3oBble jornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NMPHU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTaHABIMBATh CYIECTBEHHBIN MpPU3HAK Kiaccu(UKaIumy,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KPUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIPUHUMATh,  (opMyIupoBaTh M  NPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBIIAITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUIX, MpEIaraTb KPUTCPUU JIsI
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHYKTUBHBIX YMO3AKJIIOUCHHH, YMO3AKITIOUSHHH 110 aHAJIOTHH;

IPOBOJNUTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAITUIO, PUBOIUTEH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHUS U BHIBOJIbI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOAAINMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  MpoOJeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00bEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXI1y 00bEeKTaMU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
OpOBEAEHHOIO  HAONIONEHHUS, HWCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IIpoIllecca, a TakKKe BbIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBIABJIATh AeUIMTH MHPOPMAILINK, TaHHBIX, HEOOXOAUMBIX I OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJIW3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpHUpOBaTh WH(OpMAIINIO, MPEACTABISITh €€ B pa3luyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMU  OOLIEHUS, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M INHMCBMEHHBIX TEKCTAaX, J1aBaTh IMOACHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yJIbTarT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYKIAEMOU TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COIMOCTABISTh CBOU CYXKIEHUA C CYXKICHHUSIMHU APYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me€ M CXOACTBO MO3UILMUN, B KOPPEKTHOU (opme
(dbopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3ajad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.



PeryasiTuBHbIe YHMBepcaJbHbIe YueOHbIE AeicTBUSA

Camoopranuzanms:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO pEIIeHUS C
y4E€TOM UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPHAHTHI PEHICHU ¢ Y4ETOM HOBOW WHGOPMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTATOB, BIAICThH
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3ybTaTa pEmieHUs
MaTeMaTUYECKOM 3a/1au;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH IIPH PEHICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YIhTaTOB NEATCILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHUMATh M KCIOJIH30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHANBUYAITbHON
paboThl mpu pemeHur Y4YeOHBIX 3aJad, NPUHUMATh II€Jb COBMECTHOU
NEATEeTLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUIbl pabOT, JOrOBapuUBaThCs, OOCYXKIaTh TMPOLECC M Pe3yJbTaT pPadOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPyNmnoBbIX ¢opmax paboThl (0OCykaeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UJI€HAMHU KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAjJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYITHPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.



INPEAMETHBIE PE3YJIBTATBI

K xoHimy oOyuenuss B 10 kiacce oOydwaromuiicss MHOJIYYUT CIEIyIOIINE
IpeIMETHbIE PE3yJIbTaThl IO OTIEIBHBIM TeMaM pabodeil MmporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayajia MaTeMaTHUECKOTO aHaIu3ay:

Yucia ¥ BIYMCICHHSA:

CBOOO/IHO OIEpUPOBaTh MNOHATHUSMHU: PAIMOHAIBHOE YHCIIO, OECKOHEUHas
nepuoanyeckas ApoOb, MPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOYKECTBA
palMOHAIBHBIX U IEHCTBUTEIIBHBIX YNCET, MOLYJIb JEHCTBUTEIBHOTO YHCIIA;

OPUMEHATh JpoOM M TPOLEHTHI JUIsl PELICHHUs NPHUKIAJHBIX 3a1ad U3
Pa3JIMYHBIX OTPACIICH 3HAHUW U PEaJIbHOU KU3HU;

IPUMEHATH NPUOIMKEHHBIE BBIYUCIICHUS, ITPaBUIa OKPYTJICHUS], IPUKUIKY U
OLICHKY Pe3yJbTaTa BbIYNCICHUN;

CBOOOJHO ONEPHUPOBATh MOHATHEM: CTENEHb C LEJIbIM [OKa3aTeleM,
UCITI0JIB30BaTh MOAXOASAUIYIO (DOPMY 3aIlUCU IEWCTBUTENIbHBIX YHCEIT ISl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJICTABICHUS JaHHBIX;

CBOOO/IHO OIEpPUPOBaTh MOHATUEM: apU(PMETUYECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJTHO OINEPUPOBATH MOHATUAMM: JIOTapu(M YwKcHa, AECATHYHBIE H
HaTypaJIbHbIE JIOTapU(PMBL;

CcBOOO/IHO ONEpUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, aPKKOCHHYC U apKTAHTE€HC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABECHCTBA:

cBOOOIHO OINEPUPOBATH MOHATUAMU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCWIIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jM4YHbIE METOJAbl PEIICHUS PaAlUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX YPAaBHEHUM, IPUMEHATH METOJ HWHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOHO OIEpPUPOBATh MOHATHUSMHU: MHOTOWIEH OT OJHON MEepeMEHHOM!,
MHOTOWIEH € UeNbIMU KOd(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS pELIeHus 3a1ay4;

cBOOOZIHO OMNEpUPOBATH TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro I€OMETPUYECKUN CMBICI,
UCIIOJIB30BaTh CBOMCTBA ONpENENHTENs 2 X 2 g BBIYMCIICHMS €0 3HAa4eHUs,
IPUMEHATh ONPEIACIUTENN JUIsl PELICHUS CUCTEMBbl JIMHEHHBIX YpPAaBHEHUM,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MOMOILIBIO CUCTEMBI JIMHEHHBIX YPABHEHUH,



UCCIIEIOBaTh IMOCTPOCHHBIE MOJEIM C MOMOUIbI0 MaTpUIl U OINpEeAETUTENEH,
UHTEPIIPETUPOBATH MOTYUYCHHBIN pe3yibTar;

UCIIOJIb30BaTh CBOMCTBA JEMCTBHM C KOPHAMHM [UIsi I[peoOpa3oOBaHMS
BBIPAKCHUM,

BBITNOJIHATH IPeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COAEPIKAIINX CTETIEHU C
palroHaIbHBIM MOKa3aTeNIeM;

UCIIOJIb30BATh CBOICTBa norapumMoB IS npeodpazoBaHus
Jorapu(pmMHUECKUX BbIPAXKEHUH;

CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
Jorapu(pMHUUECKUEe YpPaBHEHUS, HAXOAUTh UX PELIEHUS C IOMOILBIO PABHOCHIIBHBIX
MIEPEXO0/I0B HIIM OCYIIECTBIISISI TPOBEPKY KOPHEH;

MPUMEHATH OCHOBHBIE TPUTOHOMETpHUYecKre GopMyIIbl U TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CcBOOOIHO ONEpUpOBaTh MOHATHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATh HEoOXOoAumble (GOpPMYIbl Ui  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHHI;

MOJICTTUPOBATh pEallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXEHUS, YpPaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJaud, HCCIEI0BATh
MOCTPOEHHBIE MOJICNIU C UCIIOJIb30BAHUEM alapara ajreophl.

DOyHkuuu ¥ rpapuku:

CBOOOJIHO ONEpUPOBAaTh MOHATUAMU: (PYHKIUS, COCOOBI 3a7aHusl (PyHKIUH,
B3aUMHO OOpaTHble (QYHKIUU, KoMmmo3uius GyHKUUA, rpaduk QyHKIUH,
BBITIOJIHATH dJIEMEHTapHbBIC MTpeoOpa3oBaHus rpadukoB (PyHKITHI;

CBOOOIHO OIEpUPOBATh MOHATUSAMU: 00JacCThb ONPEETICHUS U MHOKECTBO
3HaYeHUN QPyHKINUU, HYJTH (YHKIHHA, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOMIHO OMEpPUPOBATh TMOHATHSIMH: UYETHBIE M HEUYETHBIE (DYHKIUH,
nepuoanyeckre (QyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKLIUH, MAaKCUMYyMbI U
MUHUMYMbl (pyHKIMH, HaumOoJblllee M HaWMEHbIIee 3HaueHHue (YyHKIUU Ha
IPOMEXKYTKE;

CcBOOOHO ONEPHPOBATh MOHATUSAMU: CTETICHHAs] (PYHKIHSI C HATypaJbHBIM U
IENBIM TIOKa3zareiaeM, rpa@uK CTENeHHOW (YHKIMH C HATypPaJbHBIM U IEIBIM
nokasaresieM, rpaduk KOpHsS N-OW CTEmeHW Kak (yHKIMH OOpaTHOM CTENEHH C
HaTYpaJIbHBIM IOKa3aTeleM;

ONEepPUPOBATh TIOHATUSAMU: JMHEHHAs, KBaJpaTUYHas W IAPOOHO-JTMHEWHas
({yHKIUH, BBIIOJIHATH 3JIEMEHTAPHOE MCCIIEA0BAHUE U IOCTPOEHUE UX TPAPUKOB;

cBOOOJIHO OMEpHUpPOBATh MOHATHSAMH: IOKa3aTeabHas M JorapudmMuyeckas
GyHKIIMM, UX CBOMCTBA M TpaduKH, MCIONb30BaTh MX TpadUKHU ISl PELICHHS
YPaBHEHUH;



CBOOOJHO ONEPHUPOBATH TOHSTHSIMHU: TPUTOHOMETPUYECKAS OKPYKHOCTH,
OnpeieSIeHHe TPUTOHOMETPUYECKUX (PYHKIIUIA YUCIIOBOTO apTyMEHTA;

UCIIOJIB30BaTh Trpaduku (YHKIWA I WCCIENOBAHUS TIPOIECCOB M
3aBHCHUMOCTEH MpHU PEIICHUH 3a7a4 U3 JPYTUX YUeOHBIX MPEAMETOB U pealibHOM
JKW3HH, BEIpakaTh (DOPMyJIaMHu 3aBUCUMOCTH MEXKIY BEIMUMHAMU;

Hauajia MmaTeMaTH4ecKOro aHajim3a:

CBOOOJTHO OTEPHUPOBATh TOHATHIMU: apu(PMeTHUecKass W TeOMEeTpUYECKas
nporpeccusi, 06CKOHEYHO yOBIBaIOIas reoMeTpruuecKas Iporpeccusi, THHCHHBIA 1
AKCTIIOHEHITUAJILHBINA POCT, (hOpMYyJIa CIOKHBIX MPOILIEHTOB, UMETh MPEICTABICHUE
0 KOHCTaHTE;

UCIIOJIB30BaTh MPOTPECCUU [JIsl PELICHUs] PEealbHBIX 3ajad MPUKIAJTHOTO
XapakrTepa;

CBOOOJIHO OIEpHUPOBATH IMOHITUSIMHU: TIOCIIEI0BATEIIFHOCTD, CITIOCOOBI 3aJaHuUs
MOCJICIOBATEILHOCTEM, MOHOTOHHBIE W OTPAaHMYEHHBIC IIOCIEIOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOKJIEHUSI MaTeMaTHYECKOro aHaju3a KaK aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJIHO OIEpUPOBATH MOHSATUSMH: HEMPEphIBHbIE (YHKIUU, TOYKHU
paspsiBa rpaduka GyHKIMU, aCUMIITOTHI Tpaduka GyHKINH;

CBOOOJIHO OIIEpUPOBATh MOHATHEM: (YHKIIMS, HENpepbhiBHAS Ha OTPE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PDYHKIIUN JIJIsl pEIICHUS 3a/1a4;

CBOOOJIHO OIEpUPOBATH TMOHATUSIMHU: TIepBasi M BTOpas MPOU3BOIHbBIC
dbyHKIMH, KacaTelbHas K Tpaduky QyHKINY;

BBIUUCJISITH TIPOM3BOJHBIC CYMMBI, MPOU3BEACHHUS, YaCTHOTO U KOMITO3UIIUU
IBYX (DYHKITUH, 3HATh IPOU3BOHBIC JIEMEHTAPHBIX (DYHKITHIA,

UCIIOJIB30BaTh TEOMETPUUECKUNA U (DU3UYECKUM CMBICI TPOU3BOJHON IS
pelieHus 3ajad.

MHo:xecTBa 1 JIOTHKA:

CBOOOJHO  OIEpUPOBATh IOHATHUSIMHU: MHOXKECTBO, OICpallid  HaJ
MHO>KECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar sl ONMCaHus peaabHbIX
MIPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX YUCOHBIX MPEIMETOB;

CBOOOJTHO OTEPUPOBATH TMOHATUSAMH: OIPEACIICHHe, TEopeMa, ypaBHEHHE-
CJICICTBHE, CBOMCTBO MAaTEMAaTHYECKOTO 00BEKTa, I0KA3aTeIbCTBO, PABHOCHUILHEIC
ypaBHEHUS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMsl Bcero Kontporenvie  Ipakririeckue o0pazoBaTe/bHbIC
padoThI padoThI pecypenr
MHOXECTBO 1€CTBUTEIIbHBIX YHCEIL.
1 MHorounensl. PaninoHaabHbIe YpaBHEHHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUI
5 Oynkuun u rpapuku. CreneHHas GyHKIUS C 12 1
L[EJIbIM TI0Ka3aTeNIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
HppanunonanbHble ypaBHEHUS
4 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapumuueckne ypaBHEHUs
5 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
yYpaBHEHUs
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
yYpaBHEHUs
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepsiBable pynkuuu. [IponszBoanas 20
9 [ToBTOpenue, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bceero H3yYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI

1 [[MHOkecTBO, Onepaiiy HaJl 1 0 0 bubnuoTeka
MHOXKECTBaMH M UX CBOMCTBA 04.09.2023 DIIOC

2 Juarpammsbl Diinepa-Benna 1 0 0 04.09.2023 gpllfggmexa

3 [IpuMeHeHne TeOpeTUKO-MHOKECTBEHHOTO 1 0 0 bubmmoreka
amrmapara Jisi peeHus 3a1aq 07.09.2023 DIIOC
Panmonanbhble uncia. OObIKHOBEHHBIE U EuGaorexa

4 JeCATUYHBIE APOOH, IPOLIEHTEHI, 1 0 0 07.09.2023 DIIOC
OeCKOHEeUHBIE TIEPUOMUECKUE IPOOH
Parmonanbshble uncia. OObIKHOBEHHBIE U Bubaorexa

5 JeCATUYHbIE ApOOU, MPOLIEHTHI, 1 0 0 11.092023  BIOC
OeCKOHEeUHbIE EPUOJUUECKUE IpoOH

6 [Ipumenenue apobeii 1 IPOLEHTOB IS 1 0 0 bubnnoreka
pelIeHns IPUKIAIHBIX 3a7a4 11.09.2023 DIIOC

7 [Ipumenenue apobeii u NPOLEHTOB IS 1 0 0 bubnnoreka
peleHHsI MPUKJIAIHBIX 337134 14.09.2023 DIIOC

8 JelictBuTensHble yncaa. PanimonanbHble U 1 0 0 bubnuoreka
UppalMOHATILHBIE YKCIIa 14.09.2023 DOIIOC

9 ApudmeTrrueckue ornepaum ¢ 1 0 0 bubnuoreka
NENCTBUTEILHBIMU YUCIIAMHU 18.09.2023 | DIIOC

10 Moy TeHCTBUTEIIEHOTO YUCIIa U €T0 1 0 0 bubmnoreka




CBOWCTBa 18.09.2023  BIIOC
[TpubnuxEHHBIC BRIYUCIICHUS, TIPaBUIIa
11 OK e KUJKA U OLICHKA bubamorera
TJICHUS, IPUKHJIKA U OIICH
PYIICHI, HPHIEAKa 1 Of 21.09.2023  DIIOC
pe3ysibTaTa BEIYUCICHUN
OCHOBHBIE METOBI PELICHUS LENIbIX U

12 0OHO-paIMOHAIBHBIX YPAaBHEHUH U bubmmoreia
APOBHOPA P 21.09.2023  DIIOC
HEPaBEHCTB
OcCHOBHBIE METOBI PELICHUS LENbIX U

13 0OHO-paIMOHAIBHBIX YPAaBHCHUH U bubmmorexa
APODHOTpAl P 25.09.2023  DIIOC
HEPaBEHCTB
OCHOBHBIE METOBI PEIICHUS EJIBIX U

14 00HO-paIoHa aBHCHUH bubmorexa

HO-paIMOHATBHBIX YPABHCHHUN 1
APOBHOPA P 25.09.2023  DIIOC
HEPaBEHCTB
MHOro4wieHsl OT OAHON NEPEMEHHOM.
15 Jlenenre MHOTOYICHA HA MHOTOWICH C bubmioreia
JICHUE MHOTOWICHA HA MHOTOUWICH
28.09.2023 OBIIOC
octaTtkoM. Teopema besy

16 MHorousneHsl ¢ HensMi Kod(hGuiineHTamu. bubnuoreka
Teopema Buera 28.09.2023 DIIIOC

17 p . . bubnuoreka

[IICHHE CUCTEM JIMHEHHBIX YpaBHEHHMA
CHICHHE CHETEN JHHCHHBL YPABHe 02.10.2023  DIIOC
18 Pemenue cucre 7 aBHEHUI bubmorexa
IIICHUE CUCTEM JIMHEHHBIX YPaBHCHHMA
P 02.10.2023  DIIOC
Marpuua cucTeMsl JIMHEWHBIX YPAaBHEHUMN.

19 Onpexnenurens MaTPUIBI 2X2, €T0 bubnmnoreka
T€OMETPHUECKUI CMBICT M CBOMCTBA; 05.10.2023 D3IIOC
BBIYHCJICHHUE €TI0 3HAYCHUS

20 Onpenenurens MaTPUILBI 2X2, €T0 bubnnoreka
rE€OMETPUUYECKUI CMBICI U CBOMCTBA; 05.10.2023 DIIOC




BBIYHCIICHHUC €TI0 3HAYCHU A

21 [IpumeHeHue onpeaenuTeNs Ui pelieHus bubnuoreka
CHCTEMBI JINHEHHBIX ypaBHECHUN 09.10.2023 DIIIOC
99 Pemenue npukiaaHbIxX 3aa4 ¢ HOMOIIbIO bubnuoreka
CUCTEMBI JINHEWHBIX YPAaBHCHUIM 09.10.2023 DIIOC
23 Pemienue npukimagHbIX 3a7a4 C TOMOIIBIO bubnmoreka
CUCTEMBI JINHEHHBIX YpPaBHEHUN 12.10.2023 D2IIOC
KontposbHas padota: "PanronanbHbie
24 ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI bubamorera
. o 12.10.2023 DIIOC
JMHEWHBIX YPaBHEHUI
OyHKIHSL, CIOCOOBI 3aaHus QYHKITUH.
25 B:am;lHo oOpaTHbIe (l);lHKuI/H/Iq.)y ) bubmioreia
z 16.10.2023  OIIOC
Komnosurus dyHkiuit
26 I'padux pyHkumu. DeMeHTapHbIe bubnuoreka
npeoOpazoBanus rpadukoB GyHKIUN 16.10.2023  DBIIOC
OO6acth ornpeesieHuss © MHOXECTBO
27 3HaueHuil pyHkuuu. Hymu pyHkimm. bubmorexa
19.10.2023 DIIOC
[TpomexyTKH 3HAK IMOCTOSTHCTBA
YETHble M HEUETHBIE (PYHKIINH.
28 [epuonnueckue (i)yH(IfI}III/II/I.HHpOMe)KyTKI/I bubamorera
19.10.2023 DIIOC
MOHOTOHHOCTH (PYHKIIMH
MaxkcuMyMbl 1 MUHUMYMBI (DYHKITHH.
29 HaI/I60nbymee " HaI/IMeIZILHleg) ZHa‘]{leHI/Ie bubamorera
23.10.2023 3IIOC
(GYHKINU Ha TPOMEKYTKE
30 Jluneiinas, KBaApaTuyHas U JPOOHO- bubanoreka
TUHEWHas QyHKIUH 23.10.2023 3IIOC
31 DneMeHTapHOe MCCIIeIOBaHNE U bubmmoreka
MOCTpoeHHE IpadUKOB ATUX QyHKIUN 26.10.2023  DOIIOC




DeMeHTapHOE UCCIIEIOBAHUE U

bubauoreka

32 MOCTPOCHUE IPAPUKOB ITUX QYHKIIUHA 26.10.2023 DIIOC
33 Crenens ¢ 1enpIM MokasareneMm. bunom bubnmoreka
Herotona 06.11.2023  3IIOC
34 CreneHsb C LIEJIBIM IT0Ka3aTeneM. buaom bubanoreka
Herotona 06.11.2023  DIIOC
CrenenHast GQyHKIUS C HATYpaTbHBIM U
35 LEJIBIM HOKiZTe;eM. Eé CB};II;ICTBa u bubmorexa
09.11.2023 3IIOC
rpaduk
36 KonTponbnas padora: "Crenennas bubnuoreka
¢ynkuus. E€ cBoiicTBa u rpadux” 09.11.2023 DIIOC
37 ApudmeTnueckuii KOpeHb HaTypaIbHOU bubnuoreka
CTETeHU U €ro CBOWCTBA 13.11.2023 DBIIOC
38 Apudmernaeckuii KOpeHb HATYPaTbLHON bubnuoreka
CTETeHU U €ro CBOWCTBA 13.11.2023 DBIIOC
39 [IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUH, bubnnoreka
coJiepKalluX CTEMEeHU U KOPHU 16.11.2023  BIIOC
40 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, bubnuoreka
coJiepKalluX CTENEHU U KOPHU 16.11.2023  DBIIOC
41 [IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUH, bubnnoreka
coJiepKalluX CTENEHU U KOPHU 20.11.2023 3IIOC
Wppanmonansubie ypaBHeHUs1. OCHOBHBIC
42 MS’II“)OJIH pelreHus I/illfl))paHI/IOHaJIBHBIX bubmioreia
_ 20.11.2023 DIIOC
ypaBHEHHH
UppatnmonansHeie ypaBHeHUs. OCHOBHBIE
43 MS’II“)OIIL-ILI peleHus IZ;)paI_[I/IOHaJIBHLIX bubamorera
_ 23.11.2023 DIIOC
ypaBHEHUH
44 Uppatnmonansueie ypaBHeHUs. OCHOBHBIE bubnuoreka




METO/Ibl PELIEHUS UPPALMOHAIBHBIX 23.11.2023 3IIOC
YpaBHEHUI
45 PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN bubnmoreka
UppalMOHAIIbHBIX YPaBHEHUI 27.11.2023 3IIOC
46 PaBHOCHIIBHBIE TEPEXO/IbI B PEILICHUH bubnuoreka
HUPPAMOHATILHBIX YPaBHEHUM 27.11.2023 DIIOC
47 PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN bubnmoreka
HUPPAMOHATILHBIX YPaBHEHUM 30.11.2023 DIIOC
48 PaBHOCHIIBHBIE IEPEXO/BI B PELICHUN bubnuoreka
UppaLMOHATIbHBIX YpaBHEHUI 30.11.2023 DIIOC
CaoiicTBa 1 rpaduK KOpHs N-0il CTeeHN
49 Kak Q)yHKHHHpog)aTHOIE CTEIIeHH C bubmioreia
04.12.2023 3IIOC
HaTypaJbHBIM I10Ka3aTesIeM
CaoiicTBa ¥ rpa@uK KOpHs N-Oi CTENEHU
50 Kak Q)yHKuHHpogl))aTHofll) CTEIIeHH C bubmioreia
04.12.2023 3IIOC
HaTypaJbHBIM IOKa3aTelleM
KonTponbnas padora: "CsoiicTBa u rpaduk
o1 KopHTsI;) n-oit CTIe)HeHI/I. praHHOHaHL:IEIG(b bubmorexa
" 07.12.2023 3IIOC
ypaBHEHHUSI
59 Cremnenb ¢ pallMOHATBHBIM MMOKa3aTeIeM 1 bubanoreka
e€ cBolicTBa 07.12.2023 D3IIOC
53 CreneHb ¢ pallMOHAJILHBIM TIOKa3aTeleM U bubnuoreka
e€ cBOMCTBa 11.12.2023 D2IIOC
54 CreneHsb ¢ pallMOHaJIbHBIM MTOKA3aTeNeM U bubnuoreka
e€ cBolicTBa 11.12.2023 DIIOC
55 IToka3zarenbHast QyHKIM, €€ CBOCTBA U bubnuoreka
rpaduk 14.12.2023 DOI1IOC
56 Hcnonb3oBanue rpaduka GyHKIUM 115 bubnuoreka




pellieHns ypaBHEHUI 14.12.2023 D2I1IOC
57 Hcnons3oBanue rpaduka GyHKIUU 715 bubnuoteka
pellieHns ypaBHEHUI 18.12.2023 D2IIOC
[TokazarenbHbie ypaBHeHUS. OCHOBHBIE
58 METO/IbI PEIIeHHUs TOKa3aTeIbHBIX bubmmorexa
. 18.12.2023  DBIIOC
ypaBHEHHI
[Toka3zarenbHble ypaBHeHUS. OCHOBHBIE
59 METO/Ibl PEIICHHUs TOKa3aTeIbHBIX bubamorera
_ 21.12.2023  DOIIOC
ypaBHEHUN
[Toka3zarenbHble ypaBHEeHUS. OCHOBHBIC
60 METO/IbI PEIICHUS MTOKA3aTeIhHBIX bubamorexa
_ 21.12.2023  D3IIOC
ypaBHEHHH
61 Kontposbnas padota: "[lokazaTenpHas bubnuoTeka
¢ynkuus. [TokazarenbHbie ypaBHeHUS" 25.12.2023 D3IIOC
. bubaunoreka
62 Jlorapudm uucna. CpoiicTBa orapudpma 95122023 SIIOC
. bubnnoreka
63 Jlorapudwm gucna. CBoiicTBa orapudma 98122023 DIIOC
. bubnnoreka
64 Jlorapudm uucna. CoiicTBa jorapugma 98122023  SIIOC
65 JlecATUUHBIE U HATypaJIbHbIE JOTapH(pMbl bubamorera
11.01.2024 DIIOC
56 bubnuoreka
JlecATHYHBIC U HATYpaIbHBIC JTOTapH(MbI 11012024 SIOC
67 IIpeoOpa3oBaHue BBIpAKEHHIH, bubnuoreka
COJIep>KaIIuX JoraprudMbl 13.01.2024  BIIOC
68 IIpeoOpa3oBaHue BBIpAKEHHIH, bubnuoreka
COJIep>KaIIuX JoraprudMbl 13.01.2024  BIIOC




[IpeoOpazoBaHue BEIpaKEHUH,

bubauoreka

69 coJiep KaIIux jJorapupmbl 15.01.2024  BIIOC

20 Jlorapudmuueckas pyHkuus, €€ CBOWCTBA bubnmoreka
u rpadux 15.01.2024 DIIOC

7 Jlorapudmuueckas GyHKIIUs, €€ CBOHCTBA bubnuoteka
U rpaduk 18.01.2024  BIIOC

79 Hcnonp3oBanue rpaduka GyHKIHM 115 bubnmoreka
perieHus: ypaBHCHHUI 18.01.2024  BIIOC

73 Hcnonp3oBanue rpaduka GyHKIHH 115 bubnuoreka
pellieHns ypaBHEHUI 22.01.2024 3IIOC
Jlorapudmuueckue ypaBHeHus.. OCHOBHBIE BuGaorexa

74 METO/IbI p(imeHI/Iﬂ Jorapu(MUIECKUX 92012024  SIIOC
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 MeTO,IZ)[LIq])jeHleHI/ISI n(})/fapH(bMquCKnx bubmmorexa

. 25.01.2024 DOIIOC

ypaBHEHUH
Jlorapudmuueckue ypaBHeHuss. OCHOBHbIE Euamorexa

76 METOBbI p?meHm{ JorapuPpMUUECKHX 95012024 DLOC
ypaBHEHHH

o PaBHOCHIIBHBIE ITEPEXO/IBI B pELICHUU bubnnoreka
Jorapu(PMUUECKUX YpaBHEHUI 29.01.2024 DBIIOC

78 PaBHOCHIIbHBIE TTEPEXO/IbI B pEIICHUH bubnuoreka
JorapupMHUUECKUX ypaBHEHUN 29.01.2024 DIIOC

79 KonTponbnas pabora: "Jlorapudpmuueckas bubnuoreka
¢bynkuus. Jlorapupmudeckue ypaBHeHus" 01.02.2024 3IIOC

80 CuHyc, KOCUHYC, TAHT'€HC M KOTAaHT€HC bubnuoreka
YHCIIOBOTO apryMeHTa 01.02.2024 DIIOC

81 CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC bubnuoreka




YHCIIOBOTO apryMeHTa 05.02.2024 DIIOC
82 ApKCHHYC, apKKOCHHYC U apKTaHT'€HC bubnuoreka
YHCIIOBOTO apryMeHTa 05.02.2024 DIIOC
83 ApKCHHYC, apKKOCHHYC U apKTaHT'€HC bubnuoreka
YHUCJIOBOT'O apryMEHTa 08.02.2024  SIIOC
TpuronoMeTpudeckas OKpPyKHOCTb,
84 ogpe):[eneHH: TpI/II‘OHOMe'IEI})II/I‘-IeCKI/IX bubmmorexa
. 08.02.2024 DIIOC
(YHKIMI YMCTIOBOTO apryMeHTa
TpuronomeTpudeckas OKpyKHOCTb, Euorexa
85 onpenenueHHe TPUTOHOMETPHUICCKHX 12022024 SIOC
(YHKITUH 9UCIOBOTO apryMEHTa
86 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYITBI bubmmorexa
12.02.2024  BI1IOC
87 bubnmmoteka
OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 15022024 DIOC
bubnmoreka
88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 15.02.2024  SIOC
89 OCHOBHBIE TPUTOHOMETPUUECKUE POPMYITBI bubmiorexa
19.02.2024  BIIOC
90 [IpeobOpazoBaHre TPUTOHOMETPUUECKUX bubnmoreka
BBIpaKCHUI 19.02.2024 OI10C
01 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX bubnnoreka
BBIpAKEHUN 22.02.2024  DBIIOC
92 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX bubnuoreka
BBIPAKEHUN 22.02.2024  3IIOC
93 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX bubnuoreka
BBIPAKEHUN 26.02.2024  3IIOC
94 Pemenne TpUroHOMETPUYECKUX YPaBHEHUN bubnuoreka




26.02.2024  BIIOC
95 Perienue TpUrOHOMETPHUECKUX ypaBHEHHUNA bubamorera
29.02.2024  DBIIOC
96 Perienue TpUroHOMeTpHUECKUX ypaBHEHUH bubamorera
29.02.2024  OIIOC
97 Pemrenne TpUroHOMETpUYECKUX YPaBHEHUM bubmorera
04.03.2024 DIIOC
98 Perienue TpUroHOMETpUUECKUX YpaBHEHUN bubamorera
04.03.2024 DIIOC
99 Perienue TpUroHOMETpHUUECKUX ypaBHEHUN bubamorera
07.03.2024 DIIOC
100 Pemienne TpUroHOMETPHUUECKUX ypaBHEHHUN bubmorexa
07.03.2024 DIIOC
KonrponbHas pabora:
101 "TprOHOMeTpquecmxle BBIPKCHUS U bubamorera
| 11.03.2024 DIIOC
TPUTOHOMETPHUYECKUE YPAaBHEHHS
ITocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS
102 MocJIeqOBaTeIbHOCTEN. MeTox bubmorexa
. 11.03.2024 DIIOC
MaTeMaTHYeCKON MHIAYKIUU
MOHOTOHHBIE U OTPAaHUYCHHBIC
103 nocienoBarenbHOCTH. McTopus ananuza bubmorexa
14.03.2024 DOIIOC
0ECKOHEUHO MaJIbIX
bubnuoreka
104 Apudmernueckas mporpeccus 14.03.2024  SIIOC
105 I'eomeTprueckas nporpeccus bubamorera
18.03.2024 DOIIOC
106 beckoneuHo yObIBarolasi reoMeTpuiecKas bubnuoreka
nporpeccust 18.03.2024 DOIIOC




Cymma 6eckoHeuHO yObIBaroImei

bubauoreka

107 T€OMETPUUYECKON TPOTPECCUH 21.03.2024 DIIOC

108 JIMHEWHBIN U SKCIIOHEHIIMAIBHBIN POCT. bubnmoreka
Yucno e. Dopmya CI0KHBIX IPOLIEHTOB 21.03.2024  DIIIOC

109 JIMHEHBIN ¥ YKCTIOHEHIIMAIbHBIA POCT. bubanoreka
Uucno e. Dopmyiia CI0KHBIX MPOIIEHTOB 25.03.2024 DOIIOC

110 Hcnons3oBanue nporpeccuu uisi peleHus bubnmoreka
peanbHBIX 3aJ1a4 MPHUKJIAJTHOTO XapakTepa 25.03.2024  DIIOC

111 KonTponbnas padora: bubnuoreka
"[locnenoBarenbHOCTH U Iporpeccun” 28.03.2024  DBIIOC

112 HenpepriBHble GYHKIIUU U UX CBOWCTBA bubmmorexa
28.03.2024  OIIOC

113 Touka pa3pbiBa. ACUMITOTHI rpaduKoOB bubnuoreka
byHKIHH 08.04.2024 DIIOC

114 CpoiicTBa (yHKIMI HETIPEPHIBHBIX HA bubnuoreka
OTpe3Ke 08.04.2024 DIIOC

115 CBoiicTBa (DyHKIMI HETIPEPBIBHBIX HA bubnuoreka
OTpe3Ke 11.04.2024  3IIOC

116 Meroa MHTEPBAJIOB ISl pELICHUS bubnnoreka
HEPaBEHCTB 11.04.2024 DIIOC

117 MeTto MHTEPBAJIOB JUIsl PELICHHUS bubnuoreka
HEPaBEHCTB 15.04.2024 DIIOC

118 MeTto MHTEPBAJIOB JUIsl PEIICHHUS bubnuoreka
HEPABEHCTB 15.04.2024 DIIOC

119 [IpuMeHeHne CBOWCTB HEMPEPBHIBHBIX bubnuoreka
GbyHKIUH 1715 petieHus 3a1a4y 18.04.2024 DIIOC

120 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX bubnuoreka
GbyHKIUH 1715 petieHus 3a1a4y 18.04.2024 DIIOC




121

[lepBast u BTOpas Npou3BOIHbIC PYHKIIUU

bubauoreka

22.04.2024 3I1OC

122 OrnpezeneHue, reOMETPUYECKUN CMBICTT bubnmoreka
IIPOU3BOIHOM 22.04.2024  IIIOC

123 Omnpenenenue, GU3NISCKUN CMBICIT bubnuoteka
MIPOU3BOTHOM 25.04.2024 @ DIIOC

124 YpaBHEHHE KacaTenbHOU K TpaduKy bubnnoreka
byHKIII 25.04.2024  DOIIOC

195 YpaBHECHHE KacaTelbHOU K TpaduKy bubnuoteka
byHKIIUN 29.04.2024  DBIIOC

126 [Ipou3BoIHBIE AIEMEHTAPHBIX (PYHKINN bubmmorexa
29.04.2024  DOIIOC

127 [Tpon3BoaHBIC IIEMEHTAPHBIX (PYHKIUI 06.05.2024 ];I;fggomlca

128 [Ipou3BoaHas CyMMBI, IPOU3BENCHMS, bubnuoreka
9aCTHOTO ¥ KOMITO3UIMH (DyHKITHA 06.05.2024 DIIIOC

129 ITpon3BosHast CyMMBI, IPOU3BEICHMUS, bubnuoreka
YaCTHOTO U KOMITO3UIIMU (QYHKIMH 13.05.2024 DOIIOC

130 [Ipon3BoHasE CyMMBI, IPOU3BEICHMS, bubnnoreka
YaCTHOTO ¥ KOMITO3ULINU (QYHKIUI 13.05.2024 DIIOC

131 Kontponbnas padota: "[IponsBoanas” 16.05.2024 }:391/1£I6(J)120Te1<a

132 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS bubnnoreka
3HaHui: "YpaBHeHus" 16.05.2024 DIIOC

133 [ToBTOpenuEe, 0600IIEHNE, CHCTEMATH3 AT bubnmmoreka
3HaHui: "OyHkuun" 20.05.2024  DBIIOC

134 WroroBas koHTpoJsibHas paboTa 90.05.2024 }gl;fggmexa




bubauoreka

135 HToroBast KOHTpOJIbHASA paboTa 1 1 93.05.2024  SIIOC
136 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 1 Bbubnuorexa
3HAHUN 23.05.2024 DBIIOC
OBLIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

MartemaTuka: anrebpa W Hadajga MaTeMaTHueckoro ananmza. 10 kmacc:
y4eOHHK 117151 0011e00pa3oBaTebHBIX OpraHu3aIuii: 0a30BbIA U YTTyOJIEHHBIN
ypoBau / C.M. Hukonbsckuit u ap. - 8-e 3. - M.: [IpocBemenue, 2020. - 432

C.. 1.

METOANYECKHUE MATEPHAJIBI JJIAA YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET



