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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
U3YyYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (hopMHUpYET
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,
MOHMMAaHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIIET OPHEHTHUPOBATHCA B COBPEMEHHBIX HHU(POBBIX W KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIOJNB30BaTh MX JJS JAlTbHEWIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSMHU anreOpsl M MaTEeMaTHUYECKOro aHaju3a pa3BUBAET
yMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JOKa3bIBAThH
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PacCy’KAaTh JIEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone u3yuenus yueOHoOro kypca «Ainrebpa m Hayaja MaTeMaTH4YE€CKOTO
aHanM3a» 00ydYaroIuecs MOMyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
UHTEpPIIPETallud  TOJYYEHHBIX  pELIeHHMH, 3HAaKOMSTCSI C  IpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, 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
NEeSATENIbHOCTH, TpeOyIolel MPOJOJKUTENbHON  KOHIEHTpAllMd BHHMMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH H OTBETCTBEHHOCTH 32 TIOJYYCHHBIN
pe3ynbTar.

B ocnoBe wmeroauku oOydeHus aiareOpe M HayalaM MaTeMaTHYeCKOTro
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYEHHUS.

B crpyktype yueOHOro Kkypca «Anredbpa M Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIICTICHBI CICAYIONINE COJEpKATeIIbHO-MEeTOANYecKue TuHuM: «Yncna
U BBIYUCIICHU», «DyHKIIUU U TpaduKn», «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanusa», «MHoxkecTBa ©  Joruka». Bce ocHOBHbIE



COJEPKATENbHO-METOANUECKUE JIMHUM HU3Y4alOTCsl Ha MPOTSHDKEHUU JABYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOmero o0pa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT JIpyra W MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIA KypC SBISIETCS HMHTETPAaTUBHBIM, IIOCKOJIBKY OOBEOUHSIET B cebde
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMAaTUICCKUM aIapaToM, Y HUX MOCJIEeI0BaTEIbHO (OPMUPYETCS U
COBEPIIICHCTBYETCS yYMEHHE CTPOUTh MAaTEMaTHYEeCKYI) MOJEIh pPEalbHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJTYUYCHHbIE NPU U3YYEHUU y4eOHOro Kypca, JUis
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKOW 3aJau, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucia U BBIYMCICHUS) 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpeiHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHUIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaThb NPUKUJKY, BBIIOJHATH NPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BBbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYalOIIMMCSI MHOXKECTBAa HATYypalbHBIX, IENbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX YHCEN, O0COOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICYCHUE KOPHSA HATYPaJbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHUS ISl PEIlICHUs] pa3IUYHbIX 3ajad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MAaTeMaTUKH KaK HayKH W € POJH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHUS W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHHUs, MOCKOJIbKY B KaXIIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3anad. B
pesynbrare oOydJarmIuecss OBIAJAEBAIOT PAa3jMYHBIMH METOJAAMH  PEIICHUS
palMoHaNbHBIX, HPPAMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
coaepkammx mnapameTpel. [lodydyeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCS MpPH
UCCIICIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEIICHUH TPHUKIATHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAaUMEHBIINX 3HAYCHUH ()YHKIIHH.
Jannast copepkarenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPpPAIMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps uszydeHuio aiareOpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB M HEPABEHCTB. AureOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYecKass JUHUS «DYHKIUM U TpapuKu» TECHO
neperseTaeTcs ¢ APYrMMH JIMHUSAMHU y4e0HOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHNs MaTepuana. M3yueHue creneHHou,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYruX y4eOHBIX
IIPEIMETOB U PEANBHON U3HHU TECHO CBS3aHO KaK ¢ MAaTEMaTUYECKUM aHAJIU30M,
TaK W C pElIeHHEeM ypaBHEHUN M HepaBeHCTB. [Ipu 3TOM Oonbllloe BHMUMAaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (POpMyJIaMU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (PYHKIUU, CTPOUTH UX
rpaduku. Marepuan 3Toi coaep:KaTeTbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Hauana MareMaTnyeckoro aHaiu3a» MO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPyrI KaK MAaT€MAaTHYECKHUX, TaAK U MPHUKJIAJHBIX 3a]ad,
JOCTYIHBIX 00YyYaromuMcs, TaK KaK Y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUS MaTeMaTHYECKUX MOJENEH peajJbHbIX CHUTyalWu,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMATBLHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIICHUS, (OPMHUPOBAHUIO YMEHHH pAacClO3HABATh MPOSIBICHUS
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
ceOsl DJIEMEHTBl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOoTuku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBEIUHSIONMIMA BCE Pa3zeiibl
MaTeMaTUKH © e€ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOy4arolmeMmycss IMOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTHUKHU U UCIIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTUKH KaK HAyKd CJeAyeT IPU3HATH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4Jaromuxcsi, MO3BOJISIET UM CTPOUTH CBOM PACCYKIICHUS Ha OCHOBE JIOTHYECKHX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHPOBAHUS, KOTOpPHIE MPHU3BAHbI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peatbHBIX
CUTYyaIllMii, WCCIACAOBAHMS O3TUX MOJENEH C TOMOIIBIO afmapara aireOpbl |
MaTEMaTH4YeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYCHHBIX pe3yiabTaToB. Takue
3aJIaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepral
y4eOHOTrO Kypca IIMPOKO HMCIOJIB3YeTCs I PEeIIeHHs NMPUKIaAHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HAOJFOMATEIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MpoOJieMy.
JlesiTenbHOCT MO (OPMUPOBAHWIO HABBIKOB PEIICHHS MPUKIAJAHBIX 3a7ad
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 kmacce — 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. IlpumeHeHue apoOGedt W MPOLEHTOB IS
peLIEHUs NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTpacieh 3HAaHUN U PEAbHOM KU3HH.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMy € JCUCTBUTENIBHBIMU  4YHCIaMUA.  Moayiib
JIEUCTBUTEILHOTO YHCIAa U ero cBoMcTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TPABUIIA
OKpYTJICHUS, MPUKUJKA U OLICHKA PE3YJIbTaTa BEIYUCICHUIA.

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

ApudmMeTrueckuii KOpeHb HaTypaJIbHON CTENEHU U €r0 CBOMCTBA.

CreneHbp C palMOHAJIbHBIM TIOKa3aTeleM M €€ CBOMCTBAa, CTEINEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

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

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHHUSI M ypaBHEHHUs-CleAcTBUA. HepaBeHCTBO,
pEIIECHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS HENBIX U APOOHO-PAIIMOHATBHBIX YPAaBHCHUMN U
HEpPABEHCTB. MHOIrOWIEHb OT OJHOW MEpEeMEHHOH. JleieHne MHOrowieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3y. MHorowiensl ¢  LEJIBIMU
ko3 unmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YHUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENIEHU M KOPHHU.

HNppaunonanbHbie YpaBHEHUS. OCHOBHBIE METO/IbI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble 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 BBIPAKEHUN. PellleHre TpUroHoMeTpuYEeCKUX ypaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCJIIECHUE €T0 3HAYEHHUS, NIPUMEHEHUE ONpPENEIUTENs s peleHus
CUCTEMbl JIMHEWHBIX ypaBHEHWM. PellleHHe NpHUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue MOCTPOEHHONM MOAENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

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

DOyHkuuu U rpapuku

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

OOmacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIUMU. MaKCUMyMbl U MUHHUMYMBI
dbynkuun. Hanbosnbinee u HauMeHblee 3Ha4eHus1 QyHKIMHM HAa 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 CTENEeHM Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

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

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

QOYHKIMOHAIBHBIE 3aBUCHMOCTM B pEAJbHBIX MPOLECCAX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauvaja MmaTeMaTH4ecKOro aHajaim3a

ITocmenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MCTOpHsST BO3HUKHOBEHHS MaT€MAaTHYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas rmporpeccuu. beckoneyHo yObiBaromas
reoMmerpuueckas nporpeccusi. CyMMa 0€CKOHEYHO YyOBIBAIOIIEH reOMETPUUYECKON
IIPOrpecchui. JINHENHBIN U 3KCIIOHEHIMANBHBIN pocT. Yncno e. @opmyia CIroKHBIX
npoueHTOB. Mcnonb30BaHWE MPOTPeccCUU Ul PELIEHUs pealbHbIX —3a1ay
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKH pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3sBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKui U
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[TpousBogubie  anmemeHTapHbiX  ¢GyHKiud.  [IpousBomnHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOX€eCTBO, ONEpalMy HaJ MHOXECTBAMHU W HX CBOMCTBA. JlMarpammel
Oinnepa—Benna. [IpumeHeHHe TEOPETHMKO-MHOXECTBEHHOTO — ammapara Ui
ONMCAHUs PEAJbHBIX IPOLECCOB M SBJIICHUM, NPH PENIEHWH 3a4ad U3 JIPYTHX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yuciaa v BIYMCICHUSA

HatypaneHbie u nensie yucia. I[IpumeHenne npru3HakoB AECIUMOCTH ILIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkiauaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

Kommnekcuble uucia. AnreOpavdeckas M TpUTOHOMETpUYecKkas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHUs] PU3NUYECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHUIIBHBIE
CUCTEMBI U CHUCTEMBI-CJIE/ICTBHSI. PAaBHOCHIIbBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PellieHne TpUuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTENbHBIX U JOTAPU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[Ipumenenne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKu

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUHW 3aad U3 JIPYTrUx Y4eOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxaenue  HauOOJbIIEr0 W HAUMEHBUIETO  3HAYEHUU
HEIMPEePbIBHON (DYHKIMU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPEAENICHHs CKOPOCTM M YCKOPEHHMs Mpolecca,
3aJlaHHOTO (HOPMYJIION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBo0oOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

WNuTterpai. I'eomerpuuecknit CMBICII VHTErpala. Brruucnenue
onpenenéHHoro uurerpaia mno ¢popmyie Hetorona-JleiOuua.

[TpumeHeHrne WHTErpaja s HAXOXKICHHS IUIOWAACH IJIOCKUX (GUryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHEHUM.



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

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOro  oO0lIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakJaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NIaTPUHOTUHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJOTusx, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTH)KCHUNW HAyKu U JEATENbHOCThIO YU€HOrOo, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIIOUAs ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyKI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA,

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHITHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAE€STEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pa3muuHbIM  chepaM  NPOodEeCCHOHAIBHOM  JIESITEIbHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HAa TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AaKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATTbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HaHHE TJIOOATBHOTO XapaKTepa dKOJOTHIECKUX MPOOIeM, OpHUECHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpebl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICICTBUIN JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEeUeCKOW MesATEebHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKM W MaTeMaTUYeCKOW KyJIbTypOoM Kak CpEJICTBOM TMO3HAHMUS 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, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAHUS /7151 00OOIICHHS U CPABHEHHSI, KPUTEPUU TTPOBOANMOTO aHAJIH3a,;

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

BBISIBIIAITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUIX, MpEIaraTb KPUTCPUU JIsI
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

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

BBIOMpaTh crnoco0 pemieHus y4eOHOM 3amayd  (CpaBHUBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOAAINMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:

MCIIOJIB30BaTh BOMPOCHl KakK HCCIEI0BATEIbCKUA WHCTPYMEHT TO3HAHUS,
dbopMyIHUpOBaTh  BOMPOCH,  (PUKCHPYIONIUE  MPOTHUBOpEUYHE,  MpodIiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIECIOBAHKE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOTO 00BEKTa, SBICHHUS, TIpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXI1y 00bEeKTaMU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
MPOBENEHHOTO  HAOIOJIEHUS, HUCCIIEIOBAHUSA, OILEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE MpoOlecca, a TaKXKE BbIIBUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBIABJIATh AeUIMTH MHPOPMAILINK, TaHHBIX, HEOOXOAUMBIX I OTBETA Ha
BOIIPOC U JIJISI PELICHUS 3a]1auu;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJTU3UPOBATH,
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 IHUCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 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 CYXIEHUA C CYKICHHUSIMHU APYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me€ M CXOACTBO MO3UILMUN, B KOPPEKTHOU (opme
(dbopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpaATh (opMar BBICTYIUIEHHS C YYETOM 3ajaad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA



Camoopranusanus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
YYETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa perieHus
MaTeMaTU4YECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa IEJIH U YCIOBUSAM, OOBIACHITH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eAITEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl mpu pemeHur Y4eOHbIX 3aJad, NPUHUMATh II€JIb COBMECTHOMU
NeSATETbHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbI pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOIECC M Ppe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHMHoBBIX Gopmax paboThl (00Cyx)aeHUsI, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JPYTMMHU YJI€HAMH KOMAaH[bI, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy obOyuyenuss B 10 kuacce oOydaromuiics MHOJYYUT CIEIYIOIINE
npeaIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hauajla MaTEMaTUYECKOTO aHATIU3ay:

Yuciia ¥ BBIYUCTICHUSA:

cBOOOJIHO OIEpPUPOBaTh MOHATUSMU: pallMOHAIbHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, MPOIEHTHI, HPPALUOHAIBHOE YHCIO, MHOXECTBa
pPAlMOHAJIBHBIX U IEMCTBUTENIBHBIX YUCEN, MOIYJb AEHCTBUTEIBHOTO YUCIIA,;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BBIYUCIICHUS, TIPaBUjIa OKPYTJICHUS, PUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEPUPOBATh MOHATUEM: apUPMETHUECKUNA KOPEHb HATYpaJIbHOU
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, aPKKOCHHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHUS-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh pPa3jIUYHbIE METOJAbl PEIICHUS palUOHANBHBIX M JPOOHO-
pAlMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOIHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH ¢ UeNbIMU KO3(h(UIMeHTaMu, KOPHU MHOTOWIEHA, MPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENEIUTEN 2 X 2 JUIsl BBIYMCIEHUS €ro 3HA4YeHUs,
IPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
MCCIIEA0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MTOJTYYEHHBIN pE3yIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTETIEHU C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAKEHUN;

cBOOOJIHO OMEpPUPOBATH MOHATHUSAMU: HPPALMOHANBHBIE, TOKAa3aTENbHbIE U
Jorapu(pMuUecKre ypaBHEHUS, HAXOJAUTh UX PEUICHHS C TIOMOIIBI0 PAaBHOCHIBHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKHE (GOPMYJIIbI I TPEoOpa30BaHUS
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

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

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPAaBEHCTBA IO YCIOBHUIO 3a/Jauyd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aMMHO O0OpaTHble (QYHKUUH, KOMMIO3UUUs (QYyHKUMA, Tpaduk QyHKIHH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NEePUOINYECKHE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
HeabIM TOKa3zareneM, Ipa@uk CTeneHHOW (YyHKUHMHM C HATypajJbHbIM U LEIbIM
nokasareyieM, rpaduk KOpHsS N-Oi CTENeHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: IOKa3aTelbHAs MU JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHUH;

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJieieHHe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKUMA JJi1  MCCIENOBAaHUA TPOLECCOB U
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TreoMeTpuuecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETPUYECKas MPOrPECCHs], TUHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, (OpMYJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJI30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3a4ad IPUKIATHOIO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHITUSAMHU: ITOCIEI0BATENILHOCTD, CIIOCOOBI 3a1aHuUs
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENpPEPbIBHbIE (YHKLUNU, TOUYKU
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI Tpaduka QyHKINM;

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

CBOOOIHO OIIEpUpOBaTh MOHATUSIMU: TI€pBas U BTOpas IPOU3BOIHBIE
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (hYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUHU 3a]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

cBOOOMHO OIEpPHpPOBATh TMOHATHUSMU: OIpEAeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsia v BBIYMCJICHUSA:

CBOOOZIHO OMEpUpOBaTh MOHATUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBa HATypaJbHBIX M IEJbIX UYHCEN, UCIOJIb30BATh MPU3HAKU JAECITUMOCTU
uenbix yucen, HOJl 1 HOK HaTypalibHBIX 4Mcen sl pelIeHus 3a1ay, IPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

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

YpaBHeHMs U HEPABEHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoaumble  (OPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

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

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIYJIA U TapaMeTpPBhI;

MPUMEHSIThH TpauuecKkue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUSI, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 3aJ1a4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJh30BaHUEM ammnapara aireOpsl,
MHTEPIPETUPOBATH OJTYUYECHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM INIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHkmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCJICAOBAHUS peabHbIX
ITPOIIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJI30BATh MPOU3BOIHYIO JIJIST UCCIEOBAHUS (DYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHOU Ha
OTPE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO Ui HAXOXKJICHHUS HAWIy4YIIEro pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIbHO-DKOHOMUYECKMX, 3aJadax, I
OTIpEJICTICHUs] CKOPOCTH W YCKOPEHHS Tpoliecca, 3aJaHHOr0 (OpMYJION WIN
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no popmyne Horotona-JleliOnua;

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

UMETh MpEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMsl Bcero Kontporenvie  Ipakririeckue o0pazoBaTe/bHbIC
padoThI padoThI
pecypcsbl
MHOXECTBO 1€CTBUTEIIbHBIX YHCEIL.
| MHorounensl. PaninoHaabHbIe YpaBHEHHUS U 24 |
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUI
) Oynkuun u rpapuku. CreneHHas GyHKIUS C 12 1
L[EJIbIM TI0Ka3aTeNIeM
3 Apudmernaecknii KOpeHb N-0i CTENICHH. 15 1
HppanunonanbHble ypaBHEHUS
4 ITokazarenbHast pyHkuus. [lokazarenbHble 10 )
YpaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHeHUS
6 Tpuronomerpuyeckue BeIpaXXeHUs U ) |
yYpaBHEHUs
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
HenpepeiBable pynkuuu. [IponsBoanas 20 1
9 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AT 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontporenpie  IMpakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypeni
| HccnenoBanue GhyHKIMA ¢ TOMOIIBIO ” 1
MIPOU3BOTHOM
2 [TepBooOpaznas u UHTETpa 12 1
3 I'padviku TPUrOHOMETPUUECKUX (PYHKITHIHA. 14 |
TpuronomeTpuueckre HEPaBEeHCTBA
4 UppanmonansHele, MOKa3aTENbHbBIE U 24 |
norapuMUUecKre HePaBeHCTBA
KomrnekcHbie uncna 10 1
6 Harypanbnble u nensie yucna 10 1
Cucremsl paluoOHAIBHBIX, HPPAITMOHATBHBIX
7 MMOKAa3aTeIbHBIX U JIOTapUPMHUUECKUX 12 1
YpaBHEHUH
8 3ajaun ¢ mapameTpamu 16 1
9 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 16 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Koutpoabsnbie IIpakTuyeckue
n/n Bceero H3yYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| MHOk€ecTBO, Onepaluy HaJl MHOKECTBAMHU 1
1 UX CBOMCTBA 02.09.2024
2 narpamMMmel Diiepa-Benna 1
Huarp P 02.09.2024
[IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO
3 1
amnmapara JJisl pelIeHHs 3a71a4 05.09.2024
ParmonanpHbie ynciaa. OOBIKHOBEHHEIC U
4 JIECATHUYHBIE IPOOH, IIPOLIEHTHI, 1
PODIL TIp 05.09.2024
OECKOHEYHBIE TTEPUOIUUECKHE Ipodu
PanmonansHbie yncna. OOBIKHOBEHHBIC U
5 €CATUYHBIC IPOOH, TIPOLICHTHI, 1
. AAPODIL TIpOTL 09.09.2024
OecKOHEUYHbIE IEPUOANYECKUE APOOH
[Ipumenenue apobeii 1 IPOLEHTOB IS
6 1
peLIeHus IPUKIaAHbIX 3a1a4 09.09.2024
[Ipumenenue apobeii u NPOLEHTOB IS
7 1
pEeLIeHHS TPUKIIAIHBIX 3a/1a4 12.09.2024
JleficTBUTENbHBIC YKCla. PaliioHaabHBIE
8 1
UppalMOHATILHBIE YKCIIa 12.09.2024
9 ApudmeTrrueckue ornepaum ¢ |
NENCTBUTEILHBIMU YUCIIAMHU 16.09.2024
10 Moaynb A€HCTBUTEIBHOTO YUCTIA U €70 1




CBOMCTBA

16.09.2024

11

12

13

[TpubnuxEHHBIC BRIYUCIICHUS, TIPaBUIIa
OKPYIJICHMS, IPUKHIKA U OLIEHKA
pe3yJibTaTa BBIYMCIEHUN

OCHOBHBIE METO/IbI pELIECHUS LEBbIX U
JIPOOHO-pallMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

OCHOBHBIE METO/IbI pEUICHUS LIEIbIX U
JIPOOHO-pallMOHAILHBIX YPAaBHEHUHN U
HEPaBEHCTB

19.09.2024

19.09.2024

23.09.2024

14

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JNPOOHO-paLMOHAJIbHBIX YPAaBHEHUHN U
HEpPaBEHCTB

23.09.2024

15

16

17

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOro4IeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

MHoOro4ieHs! ¢ HeNbIMA KO PHUIIUEHTaAMH.

Teopema Buera

Pemenue cucrem JIMHENHBIX YpaBHEHUN

26.09.2024

26.09.2024

30.09.2024

18

19

20

Pemenne cucreM TMHEHHBIX ypaBHEHUN

Martpuna cucTeMsl JINHEWHBIX YPAaBHEHUM.
Onpexnenurens MaTPUIBI 2X2, €T0
T€OMETPUYECKHI CMBICT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

Onpenenurens MaTpuLpl 2X2, €ro
rE€OMETPUUYECKUI CMBICI U CBOMCTBA;

30.09.2024

03.10.2024

03.10.2024




BBIYHCIICHHUC €TI0 3HAYCHU A

21

22

IIpuMeHeHne onpenenuTes Ui peIeHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemenue npukiaaHbIxX 3aa4 ¢ HOMOIIbIO
CHUCTEMbI JINHEHHBIX YPaBHEHU

07.10.2024

07.10.2024

23

Pemrenne npukiiagHbIxX 3a1a4 ¢ IOMOILIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

10.10.2024

24

25

26

KontposbHas padota: "PanronanbHbie
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUH"

OyHKIHSL, CIOCOOBI 3aaHus QYHKITUH.
B3aumHo oOpaTHbIe QYHKITHH.
Komnosurus dyHkiuit

I'padux GpyHkIMU. DeMEeHTapHbIE
npeoOpazoBanus rpadukoB GyHKIUN

10.10.2024

14.10.2024

14.10.2024

27

28

29

30

OO6acth ornpeesieHuss © MHOXECTBO
3HaueHuil pyHkuuu. Hymu pyHkimm.
[IpomexyTKM 3HAK MOCTOSTHCTBA
YérHble 1 HeUETHBIE (PYHKLINU.
[lepuoanueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

MaxkcuMyMbl 1 MUHUMYMBI (DYHKITHH.
HauOonpiiee 1 HauMeHblllee 3HaYCHNE
(GYHKINU Ha TPOMEKYTKE

Jluneiinas, KBaapaTuyHas U JpOOHO-
TUHEWHas QyHKIUH

17.10.2024

17.10.2024

21.10.2024

21.10.2024

31

DneMeHTapHOE HCCIICIOBAHUE U
MOCTpoeHHE IpadUKOB ATUX QyHKIUN

24.10.2024




DeMeHTapHOE UCCIIEIOBAHUE U

32
MOCTPOCHUE IPAPUKOB ITUX QYHKIIUHA 24.10.2024
3 Crenens ¢ 1enpIM MokasareneMm. bunom
HrroTona 04.11.2024
34 Crenens C 1esbIM NIOKa3zareneM. bunom
HeroTona 04.11.2024
CrenenHast GQyHKIUS C HATYpaTbHBIM U
35 . Eé i
1enbIM TokaszaTeneM. E€ cBoiicTBa u 07.11.2024
rpaduk
36 KonTponbnas padora: "Crenennas
¢ynkuus. E€ cBoiicTBa u rpadux” 07.11.2024
37 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTENIEHU U €ro CBOMCTBA 11.11.2024
18 Apudmernaeckuii KOpeHb HATYPaTbLHON
CTENEHU U €ro CBOMCTBA 11.11.2024
[IpeoOpazoBaHus YHCIOBBIX BHIPAKEHUH,
39
COZIEPIKAINX CTENEHU U KOPHU 14.11.2024
[Ipeobpa3oBaHUs YHCIOBBIX BBIPAKECHUIH,
40
COZIEPIKAILNX CTEIIEHU U KOPHU 14.11.2024
[IpeoOpazoBaHus YHCIOBBIX BHIPAKEHUH,
41
COZIEPIKALLNX CTEIIEHU U KOPHU 18.11.2024
Uppanmnonansusie ypaBHeHus. OCHOBHBIE
42
METO/IbI p?HIeHI/ISI HUPPAIIMOHAIBHBIX 18.11.2004
ypaBHEHUM
Uppaunonansubie ypaBHeHMsl. OCHOBHBIE
4
3 METObI p?I_HCHI/ISI UppalMOHATEHBIX 21.11.2004
ypaBHEHUM
44 Wppannonanssbie ypaBHeHHs. OCHOBHBIE




METO/Ibl PEIICHUS UPPALMOHATBHBIX
YpaBHEHUI

21.11.2024

PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN

45 HMPPALMOHAIIBHBIX YPAaBHEHUN 25.11.2024
46 PaBHOCHIIbHBIE TIEpEXObI B PELICHUH
HppallMOHAIIbHBIX YPaBHEHUI 25.11.2024
47 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUU
HUPPALMOHATIbHBIX YPAaBHEHUU 28.11.2024
43 PaBHOCHIIBHBIE TIEpEXOBI B IBGHICHI/II/I
MPPALMOHAIIBHBIX YPAaBHEHUU 28.11.2024
CaoiicTBa ¥ rpa UK KOpHS N-Oi CTEeHU
49 Kak (yHKIIMH OOpaTHOW CTETIEHH C 02.12.2024
HaTypaJbHBIM MOKa3aTelIeM
CoiicTBa U rpaduk KOpHS N-0i CTETIEHN
50 Kak (yHKIIMH OOpaTHOW CTETIEHH C 02.12.2004
HaTypaJIbHbIM II0Ka3aTeNIeM
KonTponbnas padora: "CsoiicTBa u rpaduk
51 KOpHS n-OfI"CTeHeHI/I. HppaunoHanbHbIe 05.12.2024
YpaBHEHHUS
5 CreneHsb ¢ paliMOHaJIbHBIM NTOKA3aTeNeM U
e€ CBOICTBA 05.12.2024
53 CreneHs ¢ palMoOHaJIbHBIM [TOKA3aTENEM U
e€ CBOICTBA 09.12.2024
54 CreneHsb ¢ pallMOHaJIbHBIM MTOKA3aTeNeM U
€€ CBOICTBA 09.12.2024
55 IToka3zarenbHast QyHKIM, €€ CBOCTBA U
rpaduk 12.12.2024
56 Hcnonb3oBanue rpaduka GyHKIUM 115




peLIeHusl ypaBHEHU I

12.12.2024

Hcnons3oBanue rpaduka GyHKIUU 715

57
peLIEHNs YpaBHEHUI 16.12.2024
[TokazarenbHbie ypaBHeHUS. OCHOBHBIE
58 METO/bI p?I_HeHI/Iﬂ MTOKa3aTeJIbHBIX 16.12.2024
ypaBHEHHI
ITokazarenbHble ypaBHEeHUs. OCHOBHBIE
59 METO/IbI p(imeHI/m MOKa3aTeIbHBIX 19.12.2004
ypaBHEHUN
[lokazarenbHble ypaBHEeHUSA. OCHOBHbIE
60 METO/IbI p?meHH;[ [10KAa3aTeIbHBIX 19.12.2004
ypaBHEHU
61 Kontposbnas padota: "[lokazaTenpHas
¢dyukius. [Toka3aTenbHbIe ypaBHCHHS " 23.12.2024
62 Jlorapudm uucna. CoiicTBa Jorapudpma 73.12.2024
63 Jlorapudm uncna. CoiicTBa norapupma 26.12.2004
64 Jlorapudm uucna. CoiicTBa jJorapudpma 26.12.2024
65 JlecsiTUuHBIE U HATYpallbHbIE TOTapUPMBI 09.01.2025
66 JlecsiTuuHBIE U HATYpaJIbHbIE JTOTapUPMBbI 09.01.2025
67 IIpeoOpa3oBaHue BBIpAKEHHIH,
COJIep>KaIIuX JoraprudMbl 13.01.2025
68 IIpeoOpa3oBaHue BBIpAKEHHIH,
COJIep>KaIIuX JoraprudMbl 13.01.2025




[IpeoOpazoBaHue BEIpaKEHUH,

69 coJiep KaIIux jJorapupmbl 16.01.2025
70 Jlorapudmuueckas pyHkuus, €€ CBOWCTBA
U rpadux 16.01.2025
71 Jlorapudmuueckas GyHKIIUs, €€ CBOHCTBA
U rpaduk 20.01.2025
7 Hcnonp3oBanue rpaduka GyHKIHM 115
pelieHus: ypaBHEHU I 20.01.2025
Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE
73 METO/IbI p?meHH;[ JorapupMUIECKUX 3.01.2025
ypaBHEHHH
74 Hcnonb3oBanue Fpaii)HKa GbyHKIMU A7
pelieHus: ypaBHEHU I 23.01.2025
Jlorapudpmmueckue ypaBHeHusi. OCHOBHBIE
75 METObI pcimeHI/m norapu(pMUIECKUX 27.01.2025
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
76 METOBbI p?HIeHI/ISI JorapuPpMUUECKHX 27.01.2025
ypaBHEHHH
77 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
Jorapu(PMUYECKUX YpaBHEHUM 30.01.2025
73 PaBHOCHIIbHBIE TTEPEXO/IbI B pEIICHUH
Jorapu(pMHUUECKUX ypaBHEHUN 30.01.2025
79 Kontponbras pabdota: "Jlorapudpmuueckas
¢bynkuus. Jlorapupmmuueckue ypaBHeHus" 03.02.2025
20 CuHyc, KOCHHYC, TAHT€HC M KOTAHT€HC
YHUCJIOBOI'O apryMEeHTa 03.02.2025
81 Tpuronomerpuueckas OKpy>KHOCTb,




onpeJieJICHUE TPUTOHOMETPUUECKHUX
(GyHKIUI YKUCIOBOrO apryMeHTa

06.02.2025

CuHyC, KOCHHYC, TAHI'€HC U KOTAHI'€HC

82

YKCJIOBOTO apryMeHTa 06.02.2025
23 ApKCUHYC, apKKOCHHYC U apKTaHT'€HC

YUCIIOBOT'O apryMeHTa 10.02.2025
84 ApKCHHYC, apKKOCUHYC U apKTaHI€HC

YHUCJIOBOI'O apryMEeHTa 10.02.2025

Tpuronomerpuyeckas OKpyKHOCTb,
85 onpenenueHHe TPUTOHOMETPUUECKUX 13.02.2025

(YHKIMI 9HACIOBOTO apryMeHTa
86 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYITBI 13.02.2025
87 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 17.02.2005
88 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYJIBI 17.02.2005
89 OCHOBHbBIE TPUTOHOMETPUYECKHE (POPMYIIbI 20.02.2025
90 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX

BBIPAKCHUI 20.02.2025
o1 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX

BBIPaKCHU I 24.02.2025
0 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIPAKEHUN 24.02.2025
03 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX

BBIpaXKCHUI 27.02.2025
94 Pemrenne TpuroHoMeTprU4ECKUX YpaBHEHHUM




27.02.2025

P .
95 €IICHNE TPUTOHOMETPUYECKUX YPaBHEHUI 03.03.2025
96 Pemienue TpuroHoMeTpUYECKUX YpaBHECHUH 03.03.2025
P .
97 €IICHNE TPUTOHOMETPUYECKUX YPaBHEHUI 06.03.2025
98 P i
ellIeHrEe TPUTOHOMETPUYECKUX YPaBHEHUN 06.03.2025
99 Pemenue TpuroHoMeTpuuecKUX ypaBHEHUN 10.03.2025
1 P i
00 €IlIEHNE TPUTOHOMETPUYECKUX YPaBHEHUN 10.03.2005
KonTponbHas pabora:
101 "T
0 PUTOHOMETPUYECKHE BI)Ipa)KeHIfSI u 13.03.2025
TPUTOHOMETPUYECKHE YPABHEHUS
[TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS
102 nocneL[OBaTenLHVOCTeI/I. Meton 13.03.2025
MaTeMaTHYeCKON MHAYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYCHHBIE
103 rocaenoBareNnbHoCTH. McTopus ananusa 17.03.2025
OECKOHEYHO MaJbIX
104 A
0 pudMeTHUecKas mporpeccus 17.03.2025
1 r
05 €OMETPUYECKas MPOTPeccus 20.03.2025
106 beckoneuHo yObIBaromiasi reoMeTpruiecKast
nporpeccust 20.03.2025




Cymma 6eckoHeuHO yObIBaroImei

107 r€OMETPUUYECKON MPOrpeccuu 03.04.2025
108 JIMHENHBIN U HKCIIOHEHIMAIIBHBINA POCT.

Yucno e. Dopmya CI0KHBIX IPOLEHTOB 03.04.2025
109 JIMHEHBIN ¥ YKCTIOHEHIIMAIbHBIA POCT.

Yucno e. DopMyra CI0KHBIX MPOLEHTOB 07.04.2025
110 Hcnonp30BaHne Nporpeccuu s peleHus

pealbHBIX 3a/1a4 MPUKJIATHOTO XapakTepa 07.04.2025
11 Kontposnbnas pabora:

"[locnenoBarenbHOCTH U Iporpeccun” 10.04.2025
112 HenpepriBHble GYHKIIUU U UX CBOWCTBA 10.04.2025
113 Touka pa3pbiBa. ACUMITOTHI rpaduKoOB

byHKIUI 14.04.2025
114 CpoiicTBa (yHKIMI HETIPEPHIBHBIX HA

OTpe3Ke 14.04.2025
115 CBoiicTBa (DyHKIMI HETIPEPBIBHBIX HA

OTpE3KE 17.04.2025
116 MeTo MHTEpPBAJIOB JUIs pEIICHUS

HEPaBEHCTB 17.04.2025
117 MeTto MHTEPBAJIOB JUIsl PELICHHUS

HEPaBEHCTB 21.04.2025
118 MeTto MHTEPBAJIOB JUIsl PEIICHHUS

HEPABEHCTB 21.04.2025
119 [IpuMeHeHne CBOWCTB HEMPEPBHIBHBIX

GbyHKIUH 1715 petieHus 3a1a4y 24.04.2025
120 IIpumeHeHne CBOMCTB HENPEPHIBHBIX

GbyHKIUH 1715 petieHus 3a1a4y 24.04.2025




121 [lepBast u BTOpas Npou3BOIHbIC PYHKIIUU 78.04.2025
122 Omnpenenenne, reOMETPUIECKUNA CMBICIT

IIPOU3BOIHOM 28.04.2025
123 Omnpenenenue, GU3NISCKUN CMBICIT

MPOU3BOIHOMN 05.05.2025
124 VYpaBHeHHE KacaTeIbHOU K TpauKy

byHKIUN 05.05.2025
125 VYpaBHeHHE KacaTeIbHOU K TpauKy

byHKIMN 08.05.2025
126 [Ipou3BoIHBIE AIEMEHTAPHBIX (PYHKINN 08.05.2025
127 [Tpon3BoaHBIC IIEMEHTAPHBIX (PYHKIUI 12.05.2005
128 [Tpou3BoaHasi CyMMBI, IPOU3BEICHHUS,

YaCTHOTO ¥ KOMITO3ULIUU QYHKIUI 12.05.2025
129 ITpon3BosHast CyMMBI, IPOU3BEICHMUS,

YaCTHOTO M KOMITO3UIIUU (QYHKITUI 15.05.2025
130 [TpousBoaHast CYyMMBI, IPOU3BEICHHS,

YaCTHOTO ¥ KOMITO3ULINU (QYHKIUI 15.05.2025
131 Kontponbnas padota: "[IponsBoanas” 19.05.2005
132 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS

3HaHui: "YpaBHeHus" 19.05.2025
133 [ToBTOpenuEe, 0600IIEHNE, CHCTEMATH3 AT

3HaHui: "OyHkuun" 22.05.2025
134 HroroBast koHTpopHAs paboTa

22.05.2025




135 Hrorosas kKoHTpoOIJIbHAsE paboTa

26.05.2025

136 [ToBTrOpenue, 0000IIEHNE, CUCTEMATH3AIUS

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10

26.05.2025




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIEeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuyecTBO 4acosB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npou3BOJHOM K
WCCIICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio (PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MpOU3BOJHON K
UCCleIOBaHUIO (PyHKIUI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U

HaAMMCHBIICTO 3HAUYCHU A HerCpBIBHOﬁ

(GyHKIMU Ha OTpe3Ke

Haxoxnenne HauOOJIBIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMU Ha OTpe3Ke

10

11

Haxoxnenne HanOoJIbIIEro u
HAaUMEHBIIIETO 3HAUYCHUS HEPEPHIBHON
(GbyHKIMU Ha OTpe3Ke

Haxoxnenune HanOopIero u
HaMMEHBIIETO 3HAUYCHHS HETIPEPHIBHOM
(GbyHKIMU Ha OTpe3Ke

Haxoxnenue HauOOJIBIIEr0 U

HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
GyHKIIUM Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
GyHKIIUM Ha OTpe3Ke

13

[Ipumenenne npou3BOIHOM ISt
HaXO0JICHUS] HAWJTYYIIIETO PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nponu3BOIHOM IS
HAXOXJIEHUS HAUJTY4IlIEerO PEIICHUS B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOopMYIIOi UiTu
rpaduxom

[Ipumenenre npou3BOIHOM IS
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITh
rpaduKom




17 Komnozunus GyHkuunit

18 Kommnosumus hyHkmmi

19 Komnozunus pyHkuuit

20 I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJAMHATHOW IIOCKOCTH

)1 ['eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPAMHATHOH MJIOCKOCTH

) KonTponbnas padora: "Uccnenosanue
(GYHKIHH C TOMOIIBIO TPOU3BOIHON"

oy IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1epBOOOPA3HBIX

24 IlepBooOpazHble 1eMEHTAPHBIX (YHKIHH.
[IpaBuia HaX0XXIECHUS IEPBOOOPA3HBIX

)5 [TepBooOpasHbIe 3IeMEHTAPHBIX (QYHKITUH.
[IpaBuiia Hax0X/1€HUS IEPBOOOPA3HBIX

26 Nurerpai. I'eoMeTpu4eCKUN CMBICI
UHTerpana

7 Brruncnenue onpenea€HHOro nHTerpaia
o ¢opmyne Horotona-JleiiOnuna

)3 Brruucnenue onpenenéHHoro HHTerpaa
o gopmyine Horotona-JleliOnuna

79 IIpumeHeHne nHTErpana Juis HaxOXACHUS
TJI0IAIEH TIIIOCKUX PUTYp

30 IIpumeHeHne nHTerpana 1Jisg HaX0XKACHUs
00BbEMOB reOMETPUUYECKHX TeIl

31 [Ipumeps! pemienuit AudpepeHunanbHbIX

YpaBHEHUI




[Tpumeps! pemennii quddepeHraIbLHbIX

32 .
ypaBHEHUH
MaremaTruueckoe MOAECIMPOBAHUE

33 peabHBIX MPOIIECCOB C MTOMOIIBIO
mudQepeHIranbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan”

35 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U IrpauKu

36 Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U IrpauKu

18 Tpuronomerpuieckue GyHKINHU, UX
CBOWCTBA U IrpauKu

39 Tpuronomerpuieckne GyHKINHU, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHUX

41 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpPaBHEHUH C TOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH

43 OT160p KOpHEIN TPUTOHOMETPHUUECKHX

YPaBHEHUH € TOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPaBEHCTB

45 Pemenue TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemrenue TpuroHoMeTpudecKux
HEPaBEHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKHUX (QYHKITHI.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTEeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEUIECHUS
MOKa3aTeIbHBIX HEPABEHCTB

5 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEUICHUS
Jorapu(MHUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pEUICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METO/TBI pEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEUICHUS

Jorapu(MUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUS

> UppaloOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppanroOHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/bI PELLICHUS
UppalMOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppaloHaIbHBIX HEPABEHCTB
61 I'padrueckue METObI pELICHUS
UppaIMOHAIEHBIX YPaBHEHHH
6 I'paduueckue MeTo bl peLIeHus
UppalOHAIbHBIX YPaBHEHHH
63 I'paduueckue METOIbI peLICHHUS
II0KA3aTENIbHBIX YPAaBHEHUI
64 I'paduueckue METOIbI pELICHNUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTO bl peLeHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pELICHNUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTo bl peleHus
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLIeHUs
68 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
ypaBHEHUH
I'padrueckue METOIBI peIICHUS
69 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX

yYpaBHEHUU




70

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

71

I'padmyeckue MeToAbI pelicHUs
MOKa3aTeIbHBIX U JOorapu(pMUIECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "UpparnmoHaibHbie,
MoKa3aTebHbIE U JorapudMudeckue
HepaBeHcTBa"

KomriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUEcKas (popMbl 3arucu
KOMIUJIEKCHOTO YHUCIIa

KomriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMIUJIEKCHOTO YHUCIIa

75

Apudmerrueckue onepaum ¢
KOMIIJIEKCHBIMHU YU CJIaMU

76

77

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU

I/1306pa>1<eHHe KOMIIJICKCHBIX YHUCCJI HAa
KOOp,I[I/IHaTHOﬁ IIJIOCKOCTH

78

N3o0paxkeHne KOMITJIEKCHBIX YHCET Ha
KOOPJAMHATHOM TNIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMITJICKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YHCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCCII AJIA




penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

Konrtponsnas padora: "KomriuiekcHsie

82 "
qucia

83 HarypanbHblie u 11eble yncina

84 Harypanbnsle u nensie yucna

85 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEeJbIX YUCell

26 [IpumeHeHne NpU3HAKOB AETUMOCTU
LEJbIX YUCell

g7 [IpumeHeHne NpU3HAKOB AETUMOCTU
uensix yucesnr: HOJl u HOK

28 [IpumeHeHne MpU3HAKOB AETUMOCTH
nenbix uncen: HOJ u HOK

29 [IpumeHeHne NpU3HAKOB AETUMOCTU
LIEJIBIX YUCEII: OCTATKH 110 MOJYJIO

90 [IpumeHeHne NpU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO
IIpuMeHeHne MPU3HAKOB AETUMOCTH

91 LETBIX YKCcell: anroput™ EBkimnaa st
pelIeHns 3a1a4 B LEJIbIX YUCIIAX

9 KontponbHas pabota: "Teopus 1enbix
gucen"
Cucrema v COBOKYITHOCTh YPaBHEHH.

93 PaBHOCUITBHBIE CHCTEMBI U CUCTEMBI-
CIIEICTBUS

94 Cucrema 1 COBOKYITHOCTb YPaBHEHUH.

PaBHOCHIBHBIE CHCTEMEI I CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPaBHECHUIN

OCHOBHEBIE METOJBbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEH UppariOHaIbHbIX
YpaBHEHUI

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeJIbHBIX
ypaBHEHUH

OCHOBHEBIE MCTO/JbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
99 COBOKYITHOCTEH JIoTapu(PMUIECKUX
YpaBHEHUI

OCHOBHBIE METOBI PELIEHUS CUCTEM U
100 COBOKYITHOCTEH JIorapu(hMUIEeCKUX
YpaBHEHUH

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTHUUYECKUX 3a7a4 U 3a7ad u3

101 pa3nuyHbIX 001acTe HAYKH U peanbHOM
KU3HU, UHTEPIIPETaLUs IOJy4YEHHBIX
pe3yJIbTaToOB

[IpuMmeHeHnEe CUCTEM K PELICHUIO
MaTeMaTHUYECKUX 3aa4 U 3a7ad 13

102 pa3nuYHbIX 001acTe HAYKH U peabHOM
KU3HU, UHTEPIIPETALUs IOJyUYEHHBIX
pe3yJIbTaToOB




103

104

[IpumeHeHre HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3
pa3IMYHbIX 00JacTel HAyKH U peaslbHOM
KU3HU, HHTEPIIPETals OTy4YEeHHBIX
pe3yJIbTaToOB

KonTponbnas pabora: "CucreMsl
palMoHAIBHBIX, UPPAIIMOHATIHHBIX
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
ypaBHeHUN"

105

106

107

PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

PanmonansHble HepaBeHCTBa €
napameTpamu

PanmonanbHbBIE CUCTEMBI C ImapamMeTpaMu

108

109

WppatnmonanbHble ypaBHEHUS,
HEpaBEHCTBA C IapaMeTpamu
HppannoHanbHble CUCTEMBI C
napameTpamu

110

[TokazaTenbHbIe ypaBHEHUS, HEPABEHCTBA C
rapameTpamu

111

112

[TokazarenabHbIE CUCTEMBI C TapaMeTpaMu

Jlorapudmuueckue ypaBHeHUs,
HEpaBEHCTBA C MapamMeTpamMu

113

114

115

Jlorapudmuueckre CUCTEMBI C
napamMeTpamu

Tpuronomerpuueckre ypaBHEHUS C
napameTpamu

Tpuronomerpuueckrue HepaBeHCTBA C
napameTpamu




116 TpUroHoMeTpUIECKUE CUCTEMBI C
napaMeTpamMu

[TocTtpoenue u uccnenoBaHue
117 MaTEMaTHUECKUX MOJENIEH PealbHbIX
CUTYAaIUH C IIOMOLIbIO YPABHEHUH C

napameTpamu

ITocTpoenue u ucciegoBanue
118 MaTEeMaTHYECKUX MOJEJIEH peaabHbIX
CUTyalU# C IOMOLIBIO CUCTEM YPABHEHUM

C rapaMeTpamMu

HOCTpOCHI/Ie Hn UCCIICIOBAHUC

119 MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTyAaIUH C IOMOLIBIO CUCTEM YPABHEHUMN

C rapaMeTpamMu

120 KonTponbnas pabora: "3agauu c
napamerpamu”

121 [ToBTOpenue, o6o0IEHNE,
cUCTeMaTu3auus 3HaHui: "YpaBHeHns"

122 [ToBTOpenue, o6o0IIEHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBHeHus"

[ToBTOpenue, 06001IEeHNE,
123 CHUCTEMAaTH3alMsl 3HaHUN: "Y paBHEHUS.
Cucremsl ypaBHeHHN"

[ToBTOpeHue, 060061IeHNE,

124
cucremarusanus 3HaHui: "Hepasencraa"

125 [ToBTOpenue, o6o0mEeH e,
cuctemMaTtu3anus 3Hanuii: "HepaBencrra"

126 [ToBTOpenue, 06001IeHNE,




cucteMaTtu3aius 3Hanuii: "HepaBencrpa"

[ToBTOpeHue, o600IIEeHNE,

127 cucreMmarusauus 3Hanui: "lIponsBogHas u 1
e€ npumeHeHue"
[ToBTOpEeHue, 0600IIEHNE,
128 cucremaTtusanus 3Hanuii: "IIpousBoaHas u 1
e€ mpuMeHeHue"
[ToBTOpeHuE, 0000MIIEHNE,
129 cucrtematusanus 3Hanuii: "IIpousBoaHas u 1
e€ mpuMeHeHue"
[ToBTOpeHme, 06001IEHNE,
130 cucreMarusauus 3HaHuii: "HMHTerpan u ero 1
npuMeHeHue"
131 [ToBTOpeHme, 06001IEeHNE, |
cucTeMaTu3aius 3Hanuii: "Oyakuun"
132 [ToBTOpenue, 06001IeHNE, 1
cucTeMaTu3anus 3HaHui: "Oynkuun"
133 [ToBTOpenue, o6o0IIEHNE, |
cucTeMaTu3aus 3Hanuii: "OyHkuun"
134 WroroBas koHTpoJsibHas paboTa 1 1
135 HToroBast KOHTpoJIbHASA paboTa 1 1
136 [ToBTOpenue, o6o0IIEHNE, |
cUCTEeMaTH3aInsI 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




