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MNOACHUTEJBHASA 3AIINCKA

VY4eOHblii Kypc «Anrebpa W Hadala MaTeMaTHYECKOTO aHaJIN3a» SBISICTCS
OJTHUM W3 HauOoJliee 3HAYMMBIX B IMPOrpaMMe CpeaHEro oOIiero obOpa3oBaHWUS,
MIOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECHEeUrMBAaE€T MHCTPYMEHTAIbHYIO 0azy AJis
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroi CTOPOHBI, (hOpMHUPYET
JIOTUYECKOe W abCTpaKTHOE MBIIIICHUE O0ydYaloluXcs Ha YPOBHE, HEOOXOIMMOM
JUTSE OCBOCHUS MHPOPMATUKH, OOIIECTBO3HAHNUS, ICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO Y4eOHOro Kypca OOydJaromuecs OBIIAJEBAOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (popMyIupyeT CBOU
JOCTHKEHHSI B MATEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (PU3UKHU, XUMUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX MHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh MX MJS JAlTbHEWIEro oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMHU anreOpbl M MaTEeMaTHUECKOrO aHaju3a pa3BUBAET
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PACCYKIaTh JIEAYKTUBHO, MCIOJIb30BaTh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHHUE.

B xone uzyuenus yueGHOro kypca «Aunredpa M Hayalla MaTeMaTH4YE€CKOTO
aHanM3a» 00ydYaroIuecs IMONyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJIENICH PEeaJbHbIX CUTYAalUH,
UHTEpPIIPETallud  TOJYYEHHBIX  pELIeHMH, 3HaKOMSTCSI C  IpUMepaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOJAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VY4eOHblil Kypc 00amaeT 3HAYUTEIHHBIM BOCIHUTATENBHBIM IOTEHIIHAIIOM,
KOTOPBI peanmu3yercss Kak uepe3 Yy4eOHbId MaTepuaj, CHOCOOCTBYIOIINN
(GbOpMHPOBAHHIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NESTEIbHOCTH, TpeOyIoleld MpPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTHM H OTBETCTBEHHOCTH 3a TIIOJYYCHHBIN
pe3ynbTar.

B ocnoBe wmeroauku oOydeHus aiareOpe M HadajlaM MaTeMaTHYeCKOTO
aHallu3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYEHHUS.

B crpyktype yueOHOro Kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIICTICHBI CICAYIONINE COAEpKATEIIbHO-MEeTOANIecKue TuHuM: «Yncna
U BBIYUCIICHU», «DyHKIIUU U TpaduKny, «YpaBHEHUS U HEpaBeHCTBa», «Havama
MaTeMaTHYeCKOro aHanusa», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE



COJIEPKATENbHO-METOANUECKUE JIMHUM HU3Yy4alOTCsl Ha MPOTSHDKEHUU JABYX JIET
oOy4eHHs Ha YpPOBHE CpeIHEro oOImero oO0pa3oBaHUs, €CTECTBEHHO JIOTOJIHSS
JpyT JIpyra W MOCTETEHHO HACHIIIAsCh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIA KypC SBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMaTHICCKUM aIlapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYEeCKYI0 MOJETh pPEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJTYUYCHHbIE MPU U3YYEHUU y4eOHOro Kypca, IS
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKOW 3aJau, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEpIIACT
(opMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanusi. Ha ypoBHe cpeiHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeinsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palroHANbHBIX BBIUMCICHUN, BKJIIOYAIOMIUX B CEOSl MCIOIB30BAHUE PAa3THMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaTh NPUKUJKY, BBIIOJHATH NPUOIMKEHHbIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXXEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYyYarolIMMCS MHOXKECTBA HATypalbHBIX, IEIbIX,
palMioHaNbHBIX M JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUuyYecKue 3aJaud M ONEepaluu: JeJIeHHE Haleno,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX 4YHCEN, 0coOble CBOMCTBA
palroHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECCKHIE ONEpaliy, a TaKkKe
U3BIICUCHUE KOPHSA HATYPaJbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSMU MX MPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi TIpeCTaBICHNE O €IUHCTBE MATeMAaTHKH KaK HayKH W € POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpA, MIMPOKO HCIOJIB3YIOTCA 0000IIeHne |
KOHKPETH3aIHS.

JIuaust «YpaBHEHHUS W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKEHHH BCErO
oOyueHusi Ha ypOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXKIIOM
pasaene IIporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3amad. B
pesynbprare oOydJarmuecs OBIAAEBAIOT Pa3jMYHBIMH METOJAAMH  PEIICHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepkammx mnapameTpol. [lodydyeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEIICHUH TPHUKIIAIHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HaUMEHBIINX 3HAYeHUH (PyHKLIUU.
Jlannast copep:karenbHasi TUHUS BKIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTtel 1o  (Qopmyrnam, mpeoOpa3oBaHus  PalUOHAIBHBIX,
UppPAIMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3yudeHuio anreOpandeckoro
MaTepuasa NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AITOPUTMUYECKOIO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxleHuid,  pabOoTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. Anre0Opa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JEMOHCTPUPYET CBOU BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYrMMH JIMHUSMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUEHNs MaTepuana. M3yueHue creneHHoun,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMHU JJIs pelIeHUs 3a7a4 U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk W C pEHIeHHEeM ypaBHEHUN M HepaBeHCTB. [Ipu 3TOM OonblIOe BHMUMAaHHE
yaensercss GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (POPMyJIaMU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh TMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaepKaTeIbHON TUHUN HAIlEJIeH HA pPa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4HOi ¢dopme: aHaATUTHYECKOM, Tpaduueckoi M ciaoBecHOM. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUA.

CopnepxarenpHas nuHuA «Hauana MareMaTHnyeckoro aHalin3a MO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MAaTHYECKHUX, TAK U MPHUKIAJHBIX 3a]ad,
JOCTYIHBIX 00YyYarolMMCs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKy  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHBIIUE
3HAUEHHUS, BBIYUCIATH Momanu (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJIEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelIeHue B TMPUKIAIHBIX, B TOM YHCIIE
COLIMATIbHO-D)KOHOMUYECKHX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOTO
aHanu3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMAITBbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHHUH pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuaroniyecs y3HaIT O



BBIJIAIONIUXCSI PE3ysIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOUYECKast TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4eCKoW JOTuku. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBEIUHSIONMIMA BCE Pa3ieiibl
MaTeMaTUKH H e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIC MAaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [losTomy BaxkHO 1aTh
BO3MOXKHOCTh O0y4aromeMmycss IMOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KakK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OIpPEACIECHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4Jaromnuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCY’KIEHHUS Ha OCHOBE JIOTHYCCKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kypce «Anrebpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPHIE MPHU3BAHbI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEIECH peabHBIX
CUTYyaIllMii, WCCIACAOBAHMS O3THX MOJENEH C TOMOIIBIO afmapaTa aureOpbl H
MaTEMaTUYECKOTO aHalii3a, WHTEPIPETAMH TOJYyYCHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepral
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus] MpUKIaaHbX 3anad. [lpu
pPEIICHUH  pEAbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJIOMATeIbHOCTh, YMEHHE HaxXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000ImaTh U KOHKPETU3UPOBATH  MpoOJeMy.
JlesitenbHOCTh 1O  (DOPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B MPOIIECCe U3yUEHUs BCeX TeM y4eOHOTO Kypca « Anredpa 1 Hadasna
MaTeMaTHYECKOTO aHATN3a.

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



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOILIECHTHI,
OeckoHeuHble mepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACiIEH 3HAHUHN U PeabHOM )KU3HU.

JlelicTBuTenbHbIe 4ucha. PanuoHalbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernueckre  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHUCIaMU.  Moayiib
JIEUCTBUTEILHOTO YHCJa U ero cBocTBa. [IpuOmkE€HHbIE BHIYMCIICHUS, TTPABUIIA
OKpYTJICHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUN.

Crenenp ¢ uensiM mnokaszarenemM. buHoMm Hsrotona. Hcenmonbe3oBanue
noAXosAIEeH (OPMBbI 3aMMUCH JEHCTBUTEIBHBIX YACEIT I PEIICHUS TPAKTUYECKUX
3a7a4 ¥ MPEACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHbp C palMOHAJIbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa Jnorapupma. JlecaTuuHble W HaTypaibHbIE
JorapupMsl.

CHHyC, KOCHMHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M apKTAaHT'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHHs. PaBHOCUIIBHBIE YpaBHEHHUSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pEILIEHUE HEPABEHCTBA.

OCHOBHBIC METO/IbI PEIICHUS HENBIX U APOOHO-PAIIMOHATBHBIX YPAaBHCHUMN U
HEpPABEHCTB. MHOroOWwieHbl OT OJIHOM MEepeMEHHOW. JlemeHne MHOroujieHa Ha
MHOIOWwIeH ¢ ocrarkoM. Teopema be3y. MHorowiensl ¢  LEJIbBIMU
ko3 unmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCTOBBIX BRIPAKEHUHN, COJIEPIKAIIUX CTEIICHU M KOPHHU.

HNppaunonanbHbie YpaBHEHUSI. OCHOBHBIE METO/IbI penieHus
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanue BbIpaX)EHH, COEPIKALIUX JOrapru(PMBbI.

Jlorapudpmuueckue YPAaBHEHHUS. OCHOBHBIE METO/IbI peLICHMS
Jorapu(pMUUECKUX YPaBHEHU.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellIeHre TPUroHOMETPUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuua CUCTEMBI JIMHEMHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, IPUMEHEHUE ONPENETUTENS JUIsl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWI. PellleHHe NpHUKIAgHBIX 334a4 C I[MOMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. lccinegoBaHue MOCTPOEHHONM MOAEIU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIECIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHMII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3IMyHbIX 00JIacTell HayKu U peaibHOMU
YKU3HU.

DOyHkuuu U rpadpuku

®yHkus, crnocoObl 3amanus (QyHKIuMM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosumms Qynkiuii. I'paduk  QyHkuu. DinemeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OO0macth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkmm.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkuuu. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIMU. MaKCUMyMbl U MUHHUMYMBI
dbynkuuu. Hanbospiiee u HauMeHblee 3HaueHus: QYHKIIMH Ha POMEXKYTKE.

Jluneiinasi, KBaJpaTtuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOpHS N-OM CTENEHU Kak (PYHKIMHA OOpaTHOM
CTENIEHU C HATYpaJIbHBIM [TI0KA3aTEJIEM.

[TokazatenbHass u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs ypaBHEHUM.

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDOyHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IMpoOIEccaXx M SBICHUSX.
['pacduixu peasbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKOro aHajam3a

ITocimenoBaTelbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKLUU. MOHOTOHHBIE U OrpaHUYCHHbBIC
NOCJIENOBAaTENBHOCTH. MCTOpHST BO3HMKHOBEHHSI MAaT€MAaTHYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas ¥ reoMeTpruueckas rnporpeccuu. beckoneuHo yObiBaromas
reoMmerpuueckas nporpeccusi. CyMMa O0€CKOHEYHO YyOBIBAIOIIEH reOMETPUUYECKON
IIPOTrpecChH. JINHEVHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yncio e. PopmyJia CI0KHbIX
npoueHTOoB. Mcrnonb30BaHWE MPOTrPeccUU JUIsl PELIEHUs pealbHbIX —3aaady
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKH pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUIsl PELICHHMs HEpaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUH 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIUU. Onpenenenne, reOMeTpUIeCKuil u
busznyecKuil CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUU.

[TpousBogubie  smemeHTapHbiX  ¢yHknuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEpalMy HaJ MHOXECTBAMHU W HX CBOMCTBA. JlMarpammel
Ounnepa—Benna. [IpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara  Juis
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELIEHUU 331ad U3 IAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CJIE/ICTBHUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHbie u uensie yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJIBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HamMeHbiliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkiuaa 1is pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMbI
3allCU KOMIUIEKCHOTO 4YHcia. ApudMeTHdyecKkue Omnepalnud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHHe KOMIUIEKCHBIX YHCENI Ha KOOPAUHATHOM IIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii cTeneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3UUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHUW W HEPABEHCTB. PaBHOCHUIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHMM C  TOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbI pELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHHS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PELICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[Ipumenenne  ypaBHEHMM, CHCTEM W  HEPABEHCTB K  DPEIICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHkIUA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QGyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMH I8 HCCIEIOBaHUS IPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUHM 3aady U3 JPYTrUx Y4eOHBIX
MPEIMETOB U PEATIBHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MpOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOoJbIIEro W HAaUMEHBIIETO  3HAYEHUU
HEIMPEPbIBHON ()YHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpOU3BOJHON ISl HAXOXKIEHUS HAWIyUIIero peEHIeHus B
NPUKIAJAHBIX 3aJadax, JUIsl OIPEAENICHHs CKOPOCTM M YCKOPEHHMs Mpolecca,
3aJIaHHOTO (HOPMYJION MK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxaeHus epBOOOpa3HbIX.

WNuTterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruucnenue
omnpenenéHHoro uurerpaia mno ¢popmysie Hetorona-JleiOuua.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAECH IUIOCKUX (QUIyp U
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB C€ MOMOLIbI0 U depeHIInanibHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHB) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJBTATDBI

1) rpamaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUue
B3aMMO/JICHCTBOBAaTh C COIIMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOrusAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJCHUS, CBSI3aHHOIO C MPAKTUUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKM U JeATEJIbHOCThIO YUE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKIIOUAs ACTETUKY MAaTeMaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOTo 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THTAHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, PEryJsipHas (U3NYecKash aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnr W pearru30BBIBATH COOCTBEHHBIC IKHU3HCHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4eCKOoMy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMaHHE BIIMSHUS
COI[MATIbHO-IKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpelbl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpenpbl, IJIaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c]epbl 4YeIoBEUeCKOW MJesATEebHOCTH, 3TaroB €&
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEI0BATEIbCKYIO JACSTEIbHOCTD
WHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NPHU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MpPU3HAK Kiaccu(UKaIumy,
OCHOBAHUS /7151 00OOIICHHS U CPaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opMyIupoBaTh M  TPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC,

BBISIBJIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUUN;

JenaTh BBIBOABI C WCIOJB30BAHMEM 3aKOHOB JIOTHKH, JETyKTUBHBIX U
WHYKTUBHBIX YMO3AKJIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

IPOBOJANUTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAIUIO, IPUBOIUTEH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXJACHUS U BHIBOJIbI;

BBIOMpaTh crnoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoyiee TMOAXOAAIMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3Y, apPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTo 00BEKTa, SIBJIICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENbHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJibTaTam
OPOBEAEHHOIO  HAONIONEHHUSA, HWCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIPOILIECCA, & TAKKE BBIABUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBIABJIATh AeUIMTH MHPOPMAIINK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETA Ha
BOIIPOC U JJIsI pEUICHUS 3a/1auH;

BBIOMpaTh MH(POPMAIIMIO U3 UCTOUHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpHUpOBaTh WH(OpMAIINIO, MPEACTABISITh €€ B pas3iuyHbIX ¢dopmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopmaIun o CaMOCTOSITEIILHO
chOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIC 1eHCTBUS

Oo0menne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH MOJTYyYEHHBIN pE3yJIbTAT;

B X0/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaE€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pELIEHHUs], COMOCTABIAThH CBOU CYXKICHUS C CYXKICHHSIMU IPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me W CXOICTBO MO3UIMN, B KOPPEKTHOH (opme
(dbopMyIMpoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHU 3aa4y, SKCIIEPUMEHTA, UCCIEAOBAHNUS,
IPOEKTa, CaMOCTOSITENbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHMBepcaJbHbIe yueOHbIe NeiiCTBHSA



Camoopranusanus:

COCTaBIISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pElIeHUs ¢
YYETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIM HHTEJJIEKT:

BJIaJICTh  HABBIKAMU  TO3HABATEIBLHOM  peduieKkCuM  Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pEIICHHs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTH KOPPEKTUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBACHATDH MPUYUHBI
JOCTHKEHUSI WIIM HEJIOCTHKEHUSI PE3YJIbTATOB JIEATENbHOCTH, HAXOAUTh OIIHUOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl mpu pemeHud Y4eOHbIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NESATEeILHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOrOBapUBaThCs, OOCYXKIaTh TMPOLECC M Ppe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNmoBbIX ¢opmax paboTel (0OCyxkaeHHS, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JEHCTBHUS C JPYTMMHU YJI€HAMH KOMAaH[bl, OLICHHBATh
Ka4ueCTBO CBOErO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

NPEAMETHBIE PE3YJIBTATHI

K xonmy ob0yuenus B 10 kiacce oOydaromuiics MHOJYYUT CIEIYIOIINE
IpeaIMEeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Hauyajla MaTEMaTUYECKOTO aHATU3ay:

Yucii1a ¥ BBIYUCTICHUSA

cBOOO/IHO OIEpPUPOBaTh MOHATUSMU: palMOHAIbHOE YHCIO, OECKOHEYHas
nepuoanyeckas JApoOb, TMPOIEHTHI, HWPPALUOHATBHOE YHCIO, MHOXECTBA
PAlMOHAJIBHBIX U IEUCTBUTENIBHBIX YUCEN, MOIYJb AEHCTBUTEIBHOTO YUCIIA,;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl PEIIeHUs NPUKIAAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOTKEHHBIC BRIYUCIICHUS, TIpaBUiIa OKPYTIICHUS, TPUKUIKY H
OLICHKY PE3yJIbTaTa BbIYNCICHNN;



CBOOOZIHO OMEpUPOBATHh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIB30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEPUPOBaTh MOHATHUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH MOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMH: JIOTapU(PM UHKCIa, ACCATHYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, APKKOCHHYC U apKTAHTE€HC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YPAaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHUS-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOO/IHO OMNEpUpOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOH,
MHOTOWIEH € UeNbIMH KO3(PUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

cBOOOZIHO ONEpUPOBATh TMOHATUSAMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MOMOILIBIO CUCTEMBI JIMHEHHBIX YPABHEHUH,
MCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
MHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKCHU,

BBITMOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETICHU C
palMOHAIIBHBIM [10KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, TOKAa3aTEIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C TOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKre GopMyIIbl Uil TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMble  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUN;

MOJIEJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aUMHO 0OpaTHble (QYHKIUH, KOMHO3MIMUSA (QyHKUMNA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPENEICHUS U MHOKECTBO
3HaYeHUHN PyHKINU, HYJIH QYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: YETHBIE W HEYETHbIE (DYHKIIMH,
NEePUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIUH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajlbHBIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpauk KOpHsS N-Oi CTENeHH KakK (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJIbHBIM I0OKa3aTeJeM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATE 3JIEMEHTAPHOE UCCIIEA0BaHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTellbHas U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA IS PEIICHUS
YPaBHEHUH;

cBOOOZIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieIeHHe TPUTOHOMETPUYECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (YyHKUMA i1 MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PeaIbHON
KHU3HU, BBIpAXXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCcKOro aHaJm3a:

CBOOOJIHO ONEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBarOIasi T€OMETpUUECKasi MPOrPeCCHs], TUHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, (POpMYJia CIOKHBIX MPOLIEHTOB, UMETh MPEIACTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU JJISI PELIEHUs pEeajbHBbIX 3aJad IPUKIATHOIO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXKACHMS MaTeMaTHYeCKOro aHajin3a KakK aHajlu3a
OECKOHEYHO MaJbIX;

CBOOOIHO OINEpUpPOBaTh IOHATUSIMU: HENpPEPbIBHBIE (PYHKUMU, TOYKHU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINN;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOIHBIC
byHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISTH MPOU3BOIHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (OYyHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, ONEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUH 3a/1a4 U3 IPYTUX YU€OHBIX MPEIMETOB;

CBOOOZHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonimy oOyuenus B 11 kiacce oOyd4aromuics TOJYYHUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil MmporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayasia MaTeMaTHUECKOTO aHaTN3ay:

Yucsa v BBIYMCICHUSA:

cBOOOJIHO OMNEpUpOBaTh TMOHATHUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIEIUMOCTHU
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4McCen sl pelIeHHs 3a1a4, IPUMEHSTh
anroput™m EBkinna;

cBOOOMHO OMEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

cBOOOIHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpal C HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTMEPUPOBATH TOHATHSIMHU: HUPPAIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpHEW TMpHU pEUICHUU TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXoaumble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPABHECHUN U HEPABEHCTB;

peuarp palLoOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
gorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIYJIA U TapaMeTpPBhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpamu;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 3aJ1a4H,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJEIM C MCIOJIB30BAaHUEM allapara aireopsl,
MHTEPIPETUPOBATH OJTYUYECHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUNA C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA,

CTPOUTH TE€OMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TOHITHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHkmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCJICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO JIJISl UCCIICOBAHUS (DYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHOU Ha
OTPE3KE;

WCMOJIb30BaTh MPOU3BOAHYIO Ui HAXOXKJICHHUS HAWIY4YUIEro pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUHUAIbHO-d)KOHOMUYECKUX, 3ajJadax, st
OTIpEJICICHHS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmysion wim
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEePBOOOpAa3HBIC AIEMEHTAPHBIX (YHKUMHA U BBIYHUCISATH
uHTerpan no popmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IU TUIOCKUX GUTYP M 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJCIHPOBAHUU Ha TpUMEpe
coctaBieHus nudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapupie  Ipakruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
MHOXECTBO IEHCTBUTEIIBHBIX YHCEIL.
1 MHuorounensl. PalinoHanbHble ypaBHEHHUS U 24 1
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CrenenHas GyHKIHS C 12 |
L[eJIbIM TIOKa3aTesIeM
3 Apudmerrndeckuii KOpeHb N-0i CTEIICHHU. 15 |
WppanmonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkius. [TokasarensHble 10 |
yYpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
Jlorapumuueckne ypaBHEHUs
6 Tpuronomerpruyeckue BeIpa)keHUS U 2 |
YpaBHEHHUS
ITocnenoBaTeabHOCTH U IIPOIPECCUU 10 1
HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 060061IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 HccnenoBanne QyHKIHA ¢ TOMOIIBIO 2 |
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TPUTOHOMETPHUECKUX (DYHKITHHA. 14 1
TpuronomeTpuuecke HepaBeHCTBA
4 WppanmonanpHble, OKa3aTebHbIE U 24 |
norapuMUYECKHe HEPABCHCTBA
5 KommiekcHbie uncna 10 1
HarypanbHblie 1 1ienble yncna 10 1
Cucremsl paluOHAIbHBIX, UPPALIMOHAIBHBIX
7 MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUI
8 3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 16 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kouu4vecTBO 4acoB DJIeKTPOHHbIE
Ne Hara nudgpossIe
Tema ypoka Konrpouabusie IIpakTHueckue p
n/n Bcero U3YYeHUS o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchbl
| MHOX%ecTBO, orepauu HajJ MHOKECTBaAMHU |
Y UX CBOMCTBA 02.09.2024
2 narpaMmbl Diiiepa-Benna 1
Huarp P 02.09.2024
3 [IpuMeHeHne TeOpPETHKO-MHOKECTBEHHOTO |
armapara JJisi perieHus 3a1a4 05.09.2024
Parmmonansupie unciaa. OOBIKHOBEHHBIE U
4 JIIECATUYHBIE APOOH, IIPOIIEHTHI, 1
PODIL, TIp 05.09.2024
OecKOHEeUYHbIE IEPUOANYECKUE APOOH
Parmmonansueie unciaa. OOBIKHOBEHHBIE U
5 JECATHYHBIC IPOOH, TIPOIICHTHI, 1
PodI, TP 09.09.2024
OECKOHEYHBIE TTEPUOIUUECKHE IpodU
[Tpumenenue apobeii 1 IPOIEHTOB IS
6 1
penieHust MPUKIAIHBIX 3a7a9 09.09.2024
7 [Tpumenenue apobeii 1 IPOIEHTOB IS |
peLIeHus IPUKIaAHbIX 3a1a4 12.09.2024
g HeiicTBuTenbHble uncia. PanimonaabHbIe U I
HMPPALMOHAIIBHBIE YHCIIA 12.09.2024
9 Apudmerndeckre onepanuu ¢ |
JNEUCTBUTEILHBIMU YHCIIaAMU 16.09.2024
10 Mopyinp JE€HCTBUTEIBHOTO YKUCIIA U €r0 1




11

CBOICTBa

[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA
OKpYIJICHUS, IPUKHJIKA U OLIEHKA
pe3yJibTaTa BEIYUCICHUN

16.09.2024

19.09.2024

12

OCHOBHBIE MCTOJbI pCHICHUS LCIIbIX U
JPOOHO-paLlOHAJIbHBIX YPAaBHEHUHN U
HEPaBEHCTB

19.09.2024

13

14

15

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JNPOOHO-paLlOHAJIbHBIX YPAaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METObI PELICHUS LIEbIX 1
JIPOOHO-pallMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

MHOro4wieHsl OT OAHOW MEPEMEHHOM.

Jlenenue MHOTO4YJIEHa HA MHOTOUJICH C
octaTtkoM. Teopema besy

23.09.2024

23.09.2024

26.09.2024

16

MHorouieHsl ¢ eabMu K03PhUIIUeHTaMH.

Teopema Buera

26.09.2024

17

18

Pemenne cucreM TMHEHHBIX ypaBHEHUN

Pemenue cucrem JIMHENHBIX YpaBHEHUN

30.09.2024

30.09.2024

19

Martpuna cucTeMsbl JIMHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpUIbl 2X2, €ro
re€OMETPUUYECKUI CMBICI U CBOMCTBA;
BBIYHCJIEHUE €r0 3HAYCHUS

03.10.2024

20

Onpenenurens MaTpULbl 2X2, €ro
F€OMETPUYECKHM CMBICT U CBOMCTBA;

03.10.2024




21

BBIYHCJIICHHUEC €I'0 3HAYCHUA

[IpumMenenue onpeaenuTens A perieHus
CHUCTEMBbI JINHEHHBIX YpaBHEHU

07.10.2024

22

23

24

Pemrenne npukiiagHeIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU

Pemenue npukiaaHbIX 3aa4 ¢ HOMOIIbIO
CHUCTEMBbI JINHEHHBIX YpaBHEHUM

KonTponbHast padora: "PannonanbHble
ypaBHEHMs U HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX YpaBHEHUN"

07.10.2024

10.10.2024

10.10.2024

25

OyHKIKMA, CTIOCOObI 3a1aHns (PYHKIUH.
B3anmuo oOpaTHbIe (HyHKITHH.
Komnozumust pyHkumit

14.10.2024

26

27

I'paduk ynkumuu. dnemMeHTapHbIe
npeoOpa3oBanus TpaguKoB QyHKIHNA

OO6nacTh ornpeieNeHUus] © MHOYKECTBO
3HadeHui pynkuuu. Hynu ¢pyHkuumu.
ITpomexyTKH 3HaK MOCTOSIHCTBA

14.10.2024

17.10.2024

28

UErHbie 1 HEUETHBIE (PYHKITUH.
[Tepuoanueckue pynkuuu. [TpomexyTku
MOHOTOHHOCTH (DYHKIIMH

17.10.2024

29

MakcumMyMbl U MUHUMYMBI (DYHKITHH.
HauOosbiee 1 HanuMeHbIIIee 3HAYCHUE
(GyHKIMH Ha IPOMEKYTKE

21.10.2024

30

31

Jluneiinas, KBaJpaTu4Has ¥ JIpoOHO-
TuHeHas QyHKIMU

DneMeHTapHOe HcCieI0BaHNe U
nocTpoeHue rpaduKoB 3TUX QYHKIUN

21.10.2024

24.10.2024




BHGMCHTapHOC HUCCICOOBAaHHUC U

32 MOCTpOEHHE TPadUKOB ITUX (HYHKIIUNA 24.10.2024
13 Crenens C LenbIM NIOKa3zareneM. bunom
HeroTona 07.11.2024
34 Crenens ¢ 1enpIM okasareneMm. bunom
Hprorona 07.11.2024
CrenenHast GyHKIUS C HATypaIbHBIM U
35 LenbIM Noka3aTesieM. E€ cBoiicTBa u 11.11.2004
rpadux
36 KonTponbnas pabora: "Crenennas
¢bynkius. E€ cBoiictBa u rpaduk” 11.11.2024
37 Apudmernaeckuii KOpeHb HATYPaTbLHON
CTEIIEHU U €ro CBOMCTBA 14.11.2024
18 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTEIIEHU U €ro CBOMCTBA 14.11.2024
39 [Ipeobpa3oBaHUs YHCIOBBIX BBIPAKECHUIA,
COZEPIKALLNX CTENIEHU U KOPHU 18.11.2024
40 [TpeoOpazoBaHus YMCIOBBIX BHIPAKEHUH,
COJIEPIKAINX CTENIEHU U KOPHU 18.11.2024
41 [Ipeobpa3oBaHUs YHCIOBBIX BBIPAKECHUIH,
COZIEPIKAINX CTENIEHU U KOPHHU 21.11.2024
Uppaunonansubie ypaBHeHHs. OCHOBHBIE
42 METO/bI p?I_HCHI/ISI HppALMOHAIBHBIX 21.11.2024
ypaBHEHUH
HppaumnonaneHsle ypaBHeHHs. OCHOBHBIE
43 METOJIbI p?meHH;[ HppaLOHAIBHBIX 75.11.2004
ypaBHEHUH
44 WppanmonansHble ypaBHeHUs. OCHOBHbBIE




METO/bl PEIICHHS UPPALMOHATBHBIX
YpaBHEHUN

PaBHOCHIIBHEIC NEPEXOabl B pCHICHUUN

25.11.2024

45 HppalMOHAIIHBIX YPaBHEHUI 28.11.2024
46 PaBHOCHIIBHBIE IEpEXO/BI B IU)GIJ_IGHI/II/I
HMPPALMOHAIIBHBIX YPAaBHEHUN 28.11.2024
47 PaBHOCHIIBHBIE ITEPEXO/IbI B PEILICHUH
MPPALMOHAIIBHBIX YPAaBHEHUN 02.12.2024
43 PaBHOCHIIbHBIE NTEPEXO/Ibl B PEILICHUH
HMPPALMOHAIIbHBIX YPAaBHEHUN 02.12.2024
CaoiicTBa U rpaduKk KOpHS N-0i CTETIEHN
49 Kak (pyHKIH 0OpaTHOM CTETIeHH C 05.12.2024
HaTypaJbHbIM IIOKa3aTeJIeM
CaoiicTBa 1 rpa UK KOpHS N-Oi CTEIEHH
50 Kak (pyHKIH 00paTHOM CTETIeHH C 05.12.2024
HaTypaJbHBIM IOKa3aTesleM
KonrtponsHas padora: "CpoiicTBa u rpagux
51 KOpHS I’l—OI\/'I"CTel'IeHI/I. HppanuonanpHble 09.12.2024
ypaBHEHUs
5 CreneHsp ¢ palMOHaJIbHBIM IIOKA3aTENEM U
e€ CBOICTBA 09.12.2024
53 CreneHsb ¢ pallMOHaJIbHBIM NTOKA3aTeNeM U
e€ CBOICTBA 12.12.2024
54 CreneHs ¢ palMoOHaJIbHBIM NIOKA3aTENEM U
e€ CBOICTBA 12.12.2024
55 [TokazarenbHas pyHKIMS, €€ CBOWCTBA U
rpadux 16.12.2024
56 Wcnons3oBanue rpaduka GyHKINN A5




pelLIeHHS ypaBHEHUI

Hcnonp3oBanue rpaduka GyHKIHM 115

16.12.2024

57
peuieHusl ypaBHEHU I 19.12.2024
[Toka3zarenbHble ypaBHeHUS. OCHOBHBIC
58 METOEI pEjH_IeHI/ISI IMOKa3aTeIbHbIX 19.12.2004
ypaBHEHHH
IToka3zarenbHble ypaBHeHUs. OCHOBHBIE
59
METOBI pGjHIeHI/IH MOKa3aTeIbHBIX 3.12.2004
ypaBHEHHH
IToka3zarenbHble ypaBHeHUs. OCHOBHBIE
60
METObI pcimeHI/m NOKa3aTeIbHbIX 23.12.2004
ypaBHEHUH
61 KonTponbnast padora: "[lokazarenbHast
¢bynkius. [lokazaTenbHble ypaBHeHUS" 26.12.2024
2 . i
6 Jlorapudm uncna. CoiicTBa norapupma 26.12.2004
63 J . Cpont
orapu¢m uucna. CoiicTBa jJorapudpma 09.01.2025
64 JI . Cpont
orapudm uyucna. CpoiicTsa jorapupma 09.01.2025
65 JlecsiTuuHBIE U HATypaJibHbIE JTOTapUPMBbI 13.01.2005
66
JlecATUUHBIE U HATypaJIbHbIE JOTapH(pMbI 13.01.2025
67 [IpeoOpa3oBanue BbIpaxeHHH,
coJiepKaIux jJorapumMbl 16.01.2025
68 [IpeoOpa3oBanue BbIpaxeHHH,
coJiepKaIIux jJorapumMol 16.01.2025




[IpeobOpazoBanue BhIpaXKEHUH,

69 COJIep KaIIuX JIOrapru(MbI 20.01.2025
70 Jlorapudmuueckas GyHKIIUs, €€ CBOHCTBA

U rpaduk 20.01.2025
71 Jlorapudmuueckas pyHkuus, €€ CBOUCTBA

u rpadux 23.01.2025
7 Hcnons3oBanue rpaii)m(a byHKIMM 1715

pellieHns ypaBHEHUI 23.01.2025
7 Hcnonb3oBanue rpail)m(a GbyHKIMU 715

pelieHus: ypaBHEHU I 27.01.2025

Jlorapudpmuueckue ypaBHeHusi. OCHOBHBIE
74 METOBI pGjHIeHI/ISI JorapupMUIECKUX 27.01.2005

ypaBHEHHHA

Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE
75 METOMBI peIIeHUS JToTapu(HPMUIECKUX

ypaBjeHEﬁ pi 30.01.2025

Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE
76 METO/bI pelIeHUs Jorapu(PMUIECKUX

ypaBjeHiﬁ pr 30.01.2025
77 PaBHOCHIIbHBIE TEPEXO/IbI B PEIICHUH

JorapupMHUUECKUX ypaBHEHUN 03.02.2025
78 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH

Jorapu(PMUIECKUX YpaBHCHUM 03.02.2025
79 KonrtponsHas pabdora: "Jlorapupmuueckas

¢ynkuus. Jlorapudpmuueckue ypaBHenus" 06.02.2025
20 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC

YHUCJIOBOI'O apryMEHTa 06.02.2025
81 CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC




YHCJIOBOI'O apryMEHTa

ApKCHHYC, apKKOCUHYC U apKTaHI€HC

10.02.2025

82

YHCIIOBOT'O apryMeHTa 10.02.2025
23 APKCHHYC, apKKOCUHYC U apKTaHT€HC

YKCJIOBOTO apryMeHTa 13.02.2025

Tpuronomerpudeckas OKpyKHOCTb,
84 onpenenueHI/Ie TPUTOHOMETPUUYECKUX 13.02.2025

(GYHKIMI 9HACIOBOTO apryMeHTa

Tpuronomerpuueckas OKpyKHOCTb,
85 onpenenftHHe TPUTOHOMETPUUYECKHX 17.02.2005

(GYHKIMH 4HUCIOBOrO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI 17.02.2005
87 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI 20.02.2025
28 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIPAKCHUIN 20.02.2025
89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI 27 02.2025
90 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI 27 02.2025
91 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIPAKEHUN 03.03.2025
9 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX

BBIpAKEHU N 03.03.2025
93 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIpAKEHU N 06.03.2025
94 Perienue TpUroHOMETPHUUECKUX ypaBHEHUN




06.03.2025

95 P I
€IICHNE TPUTOHOMETPUUYECKUX YPaBHCHUI 13.03.2005
96 P I
eIICHNE TPUTOHOMETPUICCKUX YPaBHCHUN 13.03.2025
97 P I
€IICHUE TPUTOHOMETPUUYECKUX YPaBHCHUI 17.03.2005
98 P %
SIICHNE TPUTOHOMETPUICCKUX YPaBHCHUN 17.03.2025
99 P %
SIICHNE TPUTOHOMETPUICCKUX YPaBHCHUN 20.03.2025
100 P %
elIeHrEe TPUTOHOMETPUYECKUX YPaBHEHUN 20.03.2025
KonTponbnas pabora:
101 "T
PUTOHOMETPUYCCKHE BBIpa)KeHIf}I 5 31.03.2005
TPUTOHOMETPUYECKHE YPaBHEHUS
ITocnegoBaTebHOCTH, CIIOCOOBI 3aIaHuUs
102 . M
HOCJ‘IGI[OBaTeJ'II)Ir\IJOCTeI/I €ToI 31.03.2005
MaTeMaTHYECKON MHIYKIIUN
MOHOTOHHBIE U OTPaHUYEHHBIE
103 .U
mocJieI0BaTeIbHOCTH. VicTopust aHanm3a 03.04.2005
0ECKOHEUHO MaJIbIX
104 A
pudMeTHIecKas mporpeccus 03.04.2005
105 r
COMEeTpHYECKast TPOrPecCust 07.04.2005
106 beckoneuno yoObIBaromIas reoMeTprUIecKas
nporpeccus 07.04.2025




CyMMa GeckoHEYHO yObIBarome

107 reOMETPUUECKOI MPOrpecCun 10.04.2025
108 JIMHEHBIN ¥ YKCTIOHEHIIMAIbHBIA POCT.

Yucno e. DopMyra CIOKHBIX IPOIEHTOB 10.04.2025
109 JIMHENHBIN U HKCIOHEHUMAIIbHBIA POCT.

Uucno e. Dopmyiia CI0KHBIX IPOLEHTOB 14.04.2025
110 Vcnonb30BaHue Nporpeccuu i peLieHus

peanbHBIX 3a/1a4 MPHUKJIAJHOTO XapakTepa 14.04.2025
11 KonrtponbHas pabora:

"IlocnenoBatenbHOCTH U Mporpeccuu’ 17.04.2025
112 HenpepbiBHBIE QYHKINN U UX CBOICTBA 17.04.2005
113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB

byHKIUMi 21.04.2025
114 CpoiicTBa (yHKIMIT HETIPEPHIBHBIX HA

OTpe3Ke 21.04.2025
115 CaoiicTBa QyHKIMI HETIPEPHIBHBIX Ha

OTpe3Ke 24.04.2025
116 MeTto MHTEPBAJIOB JUIsl PELICHHUS

HEPaBEHCTB 24.04.2025
117 MeTto MHTEpPBAJIOB JUIsl pEIICHUS

HEPaBEHCTB 28.04.2025
118 MeTto MHTEpPBAJIOB JUIsl pEIICHUS

HEPaBEHCTB 28.04.2025
119 IIpumeHeHnEe CBOMCTB HENPEPHIBHBIX

(GyHKUMH 1715 pelieHus 3a1a4 05.05.2025
120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX

(GyHKUMT 1715 pelieHus 3a1a4 05.05.2025




121 [TepBas u BTOpas npou3BOAHBIC (DYHKIIUH 08.05.2025
122 Onpenenenue, reOMETPUUECKUNA CMBICIT

MIPOU3BOTHOM 08.05.2025
123 Onpenenenue, GU3NIECKUN CMBICIT

IIPOU3BOIHOM 12.05.2025
124 VYpaBHeHHE KacaTeIbHOM K TpaduKy

byHKIIUN 12.05.2025
125 YpaBHeHHE KacaTelbHOU K rpaduKy

byHKIUN 15.05.2025
126 [TponsBoiHAS CYMMBI, IPOU3BEACHHSI,

JaCTHOTO M KOMITO3HIINU (yHKITUI 15.05.2025
127 [Ipou3BoIHBIE AIEMEHTAPHBIX (PYHKINN 19.05.2005
128 ITpon3BoiHBIE NIEMEHTAPHBIX (PYHKLINH 19.05.2005
129 [Tpon3BotHAs CYMMBI, IPOU3BEACHHSI,

YaCTHOTO ¥ KOMIO3UIINU (DYHKITHI 22.05.2025
130 [Ipowu3BoHAs CYyMMBI, TPOU3BEACHHUS,

YaCTHOTO M KOMITO3UIIUU (QYHKITUI 22.05.2025
131 KonrtponsHas padora: "[IponszBoanas” 73.05.2025
132 [ToBTOpeHmE, 0600IIEHNE, CUCTEMATH3AIIHS

3HaHui: "YpaBHeHUS" 23.05.2025
133 [ToBTOpenue, 060061IeHNE, CUCTEMATH3AIUS

3HaHui: "OyHkun" 26.05.2025
134 HTorosasi KOHTpOJIbHASA paboTa

26.05.2025




135 Hrorosast koHTposbHas paboTa

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL
3HaHUH

136

29.05.2025

29.05.2025

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

136

10




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 9acoB

KonrpoJsbubie
Bcero P
padoThI

IIpakTH4eckue
padoThbI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/bHbIE

pecypchl

IIpuMeHeHne Npou3BOJHOM K
WCCIICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M KCTPEMYMBI

02.09.2024

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMbI

[IpumeHeHne Mpou3BOIHOM K
UCCIeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

02.09.2024

05.09.2024

05.09.2024

[IpuMeHeHne Mpon3BOHOM K
UCCIeIOBaHUIO (PYHKIUH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

09.09.2024

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio (PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

09.09.2024

Haxoxnaenue HanOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HENPEPBIBHON

(GyHKIIUM Ha OTpe3Ke

Haxoxnaenue HanOOJIBIIETO U

12.09.2024




HaMMEHBIIETO 3HAUYCHHS HETIPEPHIBHOM
(GbyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOJIbIIEro U

HAaUMEHBIIETO 3HAUEHUS HENPEPHIBHON
(GyHKIIUM Ha OTpe3Ke

12.09.2024

16.09.2024

10

Haxoxnenue HauOoJIbILIErO U
HAaUMEHBIIIETO 3HAUYCHUS HEPEPHIBHON
(GYHKIIUU Ha OTpE3Ke

16.09.2024

11

12

13

14

Haxoxnenne HanOOJIbIIETO U
HaWMEHBIIIETO 3HAYEHUSI HEeTIPEPHIBHOU
(byHKINU Ha OTpe3Ke

Haxoxnenune HanOombIIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHON
(byHKIHMU Ha OTpe3Ke

[IpuMeHeHne MpOU3BOTHOM JIJIs
HAXO0XICHUS HAaWTY4IlIero PeleHus B
MPUKJIAIHBIX 3a7a49ax

[IpuMeHeHne Mpou3BOJHON JUIs
HAaXO0XIECHNs HaWIy4Ilero peleHus B
MIPUKJIAIHBIX 3a7a49ax

19.09.2024

19.09.2024

23.09.2024

23.09.2024

15

[IpuMeHeHne Npou3BOJHON JUIs
OIIPEJICJIEHUS] CKOPOCTH U YCKOPEHUS
nporiecca, 3alaHHOro (GopMyJIoN HiIn
rpaduKom

26.09.2024

16

[Tpumenenne npou3BOIHOM IS
ompeJieJICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOT0 (GOPMYIION WK
rpaduxom

26.09.2024




17 Kommnosumus hyHkmmit 30.09.2004
18 Kommnosumus pyHkmmit 30.09.2024
19 Kommosurus ¢pyHKImit 03.10.2024
20 ['eomerpuueckue oOpas3bl ypaBHEHUN Ha

KOOPJAMHATHOMN TIJIOCKOCTH 03.10.2024
)1 I'eomeTpuueckue o0pas3sl ypaBHEHUN Ha

KOOPJMHATHOM IJIOCKOCTH 07.10.2024
” KonTponbnas padora: "UccnenoBanue

(GYHKIIUH C TOMOIIBIO TPOU3BOTHON" 07.10.2024
7 [TepBooOpazHas, OCHOBHOE CBOHCTBO

epBOOOpa3HBIX 10.10.2024
24 [TepBooOpazHbie 3eMEeHTapHBIX QYHKIUH.

[TpaBuia HaX0XXIEeHUS EPBOOOPA3HBIX 10.10.2024
)5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHM.

[IpaBuiia Hax0X/I€HNS IEPBOOOPA3HBIX 14.10.2024
26 NHurerpai. I'eoMeTpu4eCKUN CMBICI

UHTErpaja 14.10.2024
7 Brruucnenue onpenenéHHoro MHTerpana

o ¢opmyne Horotona-JleiiOnuna 17.10.2024
73 Brruucnenue onpenenéHHoro HHTerpana

o ¢popmyne Hetotona-Jleitbauia 17.10.2024
79 IIpumeHeHne nHTerpana 1Jisg Hax0XKACHUs

TUIOIIAeH TIOCKUX QUryp 21.10.2024
30 [IpumeHneHue nuHTerpana g HaX0XKACHUS

00BEMOB FrEOMETPUYECKHX Tell 21.10.2024




[Tpumeps! pemenuit auddepeHnaIbHbIX

31 YpaBHEHUU 24.10.2024
1 [Tpumepsr pemenuit auddepeHIuaIbHbIX
YpaBHEHUI 24.10.2024
MaremaTruueckoe MOAECIMPOBAHUE
33 peabHBIX MPOIIECCOB C MTOMOIIBIO 04.11.2024
mudQepeHIranbHbIX ypaBHEHU ]
34 Kontponbnas pabota: "[lepBooOpaznas u
uHTerpan” 04.11.2024
35 Tpuronomerpuyeckue GyHKIIH, UX
CBOICTBa U rpaduku 07.11.2024
36 Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpaduKH 07.11.2024
37 Tpuronomerpuyeckue GyHKIIH, UX
CBOWCTBA U TpaduKH 11.11.2024
38 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TpapUKu 11.11.2024
39 Tpuronomerpuveckne GyHKINHU, UX
CBOICTBa U TpaduKu 14.11.2024
OT100p KOpHEH TPUTOHOMETPUUYECKHX
40 YpPaBHEHUH C TOMOILBIO 14.11.2004
TPUTOHOMETPHYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX
41 YPaBHEHUH C TIOMOIIBIO 18.11.2004
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX
42 YPaBHEHUH C TIOMOIIBIO 18.11.2004

TpHFOHOMCTpH‘-ICCKOﬁ OKPY’KHOCTHU




OT60p KOpHEHN TPUTOHOMETPUUECKHUX

43 YPaBHEHHUH C HOMOIJ_U:IO 21.11.2024

TPUTOHOMETPUUECKON OKPY>KHOCTH
44 Pewrenne TpuronoMeTpudecKkux

HEpPaBEHCTB 21.11.2024
45 Pemenue TpuroHoMeTpuuecKux

HEPABEHCTB 25.11.2024
46 Pemenue TpuroHoMeTpuuecKux

HEpPABEHCTB 25.11.2024
47 Peurenne TpuroHoMeTpu4ecKux

HEpPaBEHCTB 28.11.2024

KonTponbnas pabora: "I'padpuxu
48 TPUTOHOMETPUYECKUX (DYHKIUUI.

TI:[))I/IFOHOMGTI;)I/I‘IGCKI/IG ina:eHCTBa" 28.11.2024
49 OcCHOBHBIE METO/BI PELLICHUS

MOKa3aTeJIbHbIX HEPABEHCTB 02.12.2024
50 OCHOBHBIE METOABI PELLIEHUS

[IOKa3aTEIbHBIX HEPABEHCTB 02.12.2024
51 OCHOBHBIE METO/BI PELLICHUS

[IOKa3aTEe/IbHBIX HEPABEHCTB 05.12.2024
57 OCHOBHBIE METO/BI PELLICHUS

MOKa3aTeJIbHbIX HEPABEHCTB 05.12.2024
53 OCHOBHBIE METOABI PELLIEHUS

Jorapu(pMHUUECKUX HEPABEHCTB 09.12.2024
54 OCHOBHBIE METO/BI PELICHUS

Jorapu(MUIECKUX HEPABEHCTB 09.12.2024
55 OCHOBHBIE METO/BI PELIECHUS

Jorapu(MHUIECKUX HEPABEHCTB 12.12.2024




OcCHOBHEBIE MCTOJbI pCHICHUSA

36 norapuMUYECKUX HEPABEHCTB 12.12.2024
57 OcHOBHbIE METOBI PELICHUS

HppalMOHATIbHBIX HEPABEHCTB 16.12.2024
53 OCHOBHBIE METO/BI PELLIEHUS

HMPPALMOHAIIbHBIX HEPABEHCTB 16.12.2024
59 OcHOBHBIE METOBI PELICHUS

HMPPALMOHAIIBHBIX HEPABEHCTB 19.12.2024
60 OcHOBHBIE METOABI PELICHUS

HMppaLMOHAJIbHBIX HEPABEHCTB 19.12.2024
61 I'paduueckue METOIbI PELICHUS

HMPPALMOHAIIBHBIX YPAaBHEHUN 23.12.2024
&2 I'padmueckue metoan pemeljnﬂ

HMpPPALMOHATIbHBIX YPAaBHEHUN 23.12.2024
63 I'padmyeckue MeToabl pemeHus

[I0Ka3aTEeNIbHBIX YPAaBHEHUI 26.12.2024
64 I'padnueckue MeToabl pereHus

MOKa3aTeJIbHbIX HEPABEHCTB 26.12.2024
65 I'paduueckue MeTo bl peLIeHus

JorapupMHUUECKUX ypaBHEHUN 30.12.2024
66 I'padnueckue MeToabl pereHus

Jorapu(pMHUUECKUX HEPABEHCTB 30.12.2024
67 I'padnyeckue MeToabl pereHus

Jorapu(MUIECKUX HEPABEHCTB 09.01.2025

I'paduueckue MeTOIbI peLICHUs
68 II0KAa3aTeIbHBIX U JOrapu(pMUUECKUX

ypasesi pr 09.01.2025
69 I'padmyeckue MeToAbI perieHus




70

MOKa3aTeIbHBIX U JOrapu(pMUIecKux
YpaBHEHUU

I'padmueckue MeToabl pemeHus

IIOKa3aTCJIbHBIX U HOFapI/I(bMI/I‘ICCKI/IX
HCpPaBCHCTB

13.01.2025

13.01.2025

71

I'padmyeckue MeToAbI peHicHUs
MOKa3aTeIbHBIX U JOorapu(PMHIECKUX
HEPaBEHCTB

16.01.2025

72

73

74

75

KonTponbhas padora: "UppannonanbHele,
[I0Ka3aTeIbHbIE U JIOTApU(PMUUECKHE
HepaBeHcTBa"

KommiekcHble uncna. Anrebpandeckas u
TPUTOHOMETpHYECKasi POPMBI 3aruch
KOMILIEKCHOTO YHCIIA

KommiekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUecKasi pOPMBI 3arucu
KOMIIJIEKCHOTO YHUCIIa

Apudmerrueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU

16.01.2025

20.01.2025

20.01.2025

23.01.2025

76

77

78

Apudmerrueckue onepanum ¢
KOMIIJICKCHBIMHU YK CJIaMU
N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOP/AMHATHOH MJIOCKOCTH
N3o0pakeHne KOMITJIEKCHBIX YHCET Ha
KOOP/AMHATHOH MJIOCKOCTH

23.01.2025

27.01.2025

27.01.2025

79

80

®opmyna Myaspa. KopHu n-oii ctenenun
13 KOMITJIEKCHOTO YHUCIIa

®opmyna Myaspa. Kopau n-oii crenenu

30.01.2025




N3 KOMIIICKCHOI'O 4YHcCia

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CCII AJIA

30.01.2025

81 perieHust GU3NIECKUX U T€OMETPUICCKHUX 03.02.2025

3aa4y
2 Konrtponsnas padora: "KomriuiekcHsie

yucna" 03.02.2025
83 HarypanbHblie u 11e1ble yncina 06.02.2025
84 Harypanbnble u nensie yucna 06.02.2025
85 [IpuMeHeHne NpuU3HAKOB ACTUMOCTH

LEIBIX YUCE 10.02.2025
26 [IpuMmeHeHne MpU3HAKOB AETUMOCTH

LEJIBIX YUCEIT 10.02.2025
g7 [IpuMmeHeHne MpU3HAKOB AETUMOCTH

mensix uncen: HOJ u HOK 13.02.2025
28 [IpuMeHeHne NMpU3HAKOB ACTUMOCTH

nenerx aucen: HOJ[ m HOK 13.02.2025
29 [IpuMeHeHne NpU3HAKOB AETUMOCTH

LIEJIBIX YHUCEI: OCTATKH 110 MOIYJIIO 17.02.2025
90 [IpuMeHeHne MPU3HAKOB ACTUMOCTH

LIEJIBIX YHUCEI: OCTATKH I10 MOYIIIO 17.02.2025

[IpuMeHeHne MpU3HAKOB AETUMOCTH
91 LEJIBIX YKceN: aroput™ EBkiuaa mis 20.02.2025

perieHus 3a/1a4 B IENbIX YHCIIax
9 KonrtponbHas pabdora: "Teopus memnbix

gucen" 20.02.2025
93 Cucrema 1 COBOKYITHOCTb YPaBHEHUH.




94

PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEICTBUS

CucreMa 1 COBOKYITHOCTb YPABHEHU.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

27.02.2025

27.02.2025

95

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEU pallMOHAIbHBIX
yYpaBHEHUI

03.03.2025

96

97

98

99

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEN UPpPaLMOHATBHBIX
YpaBHEHUI

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUI

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTEIbHbIX
ypaBHEHUN

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U

COBOKYITHOCTEH JIorapu(pMU4IeCKux
ypaBHEHUH

03.03.2025

06.03.2025

06.03.2025

13.03.2025

100

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMUIecKux
YpaBHEHUI

13.03.2025

101

[IpuMeHeHne cucTeM K pelIeHUI0
MaTeMaTHYeCKHUX 3a/1a4 U 33]1a4 U3
pa3aMyYHbIX 00JacTel HayKu U peaslbHOM
YKWU3HH, HHTEPIIPETALUs TOJTYyYEHHBIX
pe3yJIbTaToOB

17.03.2025




102

IIpuMeHEeHNnE CUCTEM K PELICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJa4 U3
pa3nuYHBIX 001aCTe HAYKH U PeabHOM
KU3HM, HHTEPIIPETALUS TI0JyYCHHBIX
pe3yJIbTaToOB

17.03.2025

103

IIpuMeHEeHNE HEPABEHCTB K PEIICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 U3
pa3nu4HBIX 001aCTe HAYKH U PeabHOM
YKWU3HM, HHTEPIIPETALUS TIOJTy4EHHBIX
pe3yJIbTaToOB

20.03.2025

104

105

106

KonTponbnas pabota: "Cucrembl
palMOHAIBHBIX, UPPAIMOHATBHBIX
MOKa3aTEIbHBIX U JIOTAPUPMUUECKUX
ypaBHeHUN"

PanmonansHabie YpaBHCHU C I[TapaMCTpaMn

PanmonansHbIe HEpaBEHCTBA C
rapaMeTpamu

20.03.2025

31.03.2025

31.03.2025

107

108

109

PanvoHaneHbIE CUCTEMBI € ITapaMeTpaMu

HppaunoHaibHble ypaBHEHMUS,
HEPaBEHCTBA C lTapaMeTpaMu
HppanmoHanbHbIe CUCTEMBI C
rapameTpamu

03.04.2025

03.04.2025

07.04.2025

110

111

[TokazaTenbHbIe ypaBHEHUs, HEPABEHCTBA
C mapaMeTpaMu

Iloka3aTenbHbIE CCTEMEI C ImapamMeTpaMu

07.04.2025

10.04.2025




112

113

Jlorapudmuueckue ypaBHEeHUs,
HEpAaBEHCTBA C IapaMeTpamMu

Jlorapudmuueckue CUCTEMBI C
napameTpamu

10.04.2025

14.04.2025

114

115

116

TpUroHomMeTpuIeCcKre YpaBHEHHUS C
rapameTpamu

TpuronomeTrpruyeckue HepaBeHCTBA C
napameTpamu

TpuroHomeTpuyecKue CUCTEMBI C
napameTpamu

14.04.2025

17.04.2025

17.04.2025

117

[TocTpoeHue u uccnenoBaHue
MaTEeMaTHYECKUX MOJENIEN peabHbIX
CUTyAaIUH C IOMOUIBbIO YPABHEHUH C
napaMmeTpamu

21.04.2025

118

[TocTpoeHue u uccnenoBaHue
MaTeMaTHYECKUX MOJIENIEH peabHbIX
CUTYAaIMH C IOMOLIBIO CUCTEM YPABHEHUHN
C mapaMeTpaMu

21.04.2025

119

120

121

ITocTpoeHue u ucciaenoBaHue
MaTE€MaTHYECKUX MOJENIEN peaabHbIX
CUTYAaIUi C IOMOLIBIO CUCTEM YPABHEHUHN
C mapameTpaMu

KonTtponbHas pabora: "3anaun ¢
rnapameTpamu”

[ToBTOpenue, 060061IeHNE,
cUcTeMaTu3anvs 3HaHui: "YpaBHeHus"

24.04.2025

24.04.2025

28.04.2025

122

[ToBTOpenue, o6o0mEeHNE,
cucTeMaTu3amus 3HaHuii: "YpaBHeHus"

28.04.2025




123

124

[ToBTOpeHME, 0600MIIEHNE,
CUCTEMaTu3alus 3HaHu: "Y paBHEHUS.
Cucremsl ypaBHeHUI"

[ToBTOpeHue, 0600MIIEHNE,
cuctemaTtusanus 3Hanuii: "HepaBencrna"

05.05.2025

05.05.2025

125

[ToBTOpenHue, 06001eHNE,
cucteMaTtu3aius 3Hanuii: "HepaBencrpa"

08.05.2025

126

127

128

[ToBTOpeHue, 06001EeHNE,
cuctemMaTtu3aius 3Hanuii: "HepaBencrpa"

[ToBTOpeHME, 0000MIIEHNE,
cucrtematusanus 3Hanuii: "IIpousBoaHas u
e€ nmpuMeHeHue"

[ToBTOpenue, 06001IEHNE,
cucrtematusanus 3Hanuii: "IIpousBoaHas u
e€ nmpuMeHeHue"

08.05.2025

12.05.2025

12.05.2025

129

[ToBTOpenue, o6o0IIEHNE,
cucteMaTtusanus 3Hanuit: "[IponsBoanas u
e€ npuMeHeHue"

15.05.2025

130

131

132

[ToBTOpenue, 06061IeHNE,
cucteMaTtu3aius 3Hanuii: "MHterpan u ero
npuMeHexnue"

[ToBTOpenue, 06001IeHNE,
cucTeMaTu3alus 3HaHui: "OyHkuun'

[ToBTOpenue, o6o0mEH e,

cucTeMaTu3anus 3HaHui: "OyHkuun'

15.05.2025

19.05.2025

19.05.2025

133

134

[ToBTOpenue, o600mEH e,

cucTeMaTu3amus 3HaHui: "OyHKun"

Hrorosas KOHTPOJIbHAA pa60Ta

22.05.2025




22.05.2025

135 Hrorosast koHTposbHas paboTa 1 1 26.05.2005
136 [ToBTOpeHue, 06001IEHNE, |
CUCTEMaTHU3aIus 3HAHUM 26.05.2025

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136

10







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Maremaruka: anredpa u Hadajga MaTeMaTHIECKOTO aHAJIN3a, TEOMETPHSI.
Anrebpa v HadaJla MaTeMaThyeckoro anaiausa, 11 kimace/ Komsirua FO.M.,
TkaueBa M.B., ®enopora H.E. u npyrue, AkiimoHepHoe 00IIIECTBO

«I/IBIIaTCJII)CTBO ((HpOCBCHICHI/Ie»

METOIANUYECKHUE MATEPHUAJIbI J1JIS1 YYUTEJIA
Aunre6pa: [loypounsie miansl no yueouuky: III.A.Anumosa, FO.M. Konsruna

JuaakTudeckue MaTepuabl 1o anredpe U HavallaM aHaju3a.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://resh.edu.ru/
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