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MNOACHUTEJBHASA 3AIINCKA

Y4eOHbIii Kypc «Anrebpa W Hadala MaTeMaTHYECKOTO aHaJIN3ay SBISICTCS
OJHUM W3 HauOoliee 3HAYMMBIX B TMPOrpaMMe CpeaHEro oOIiero obOpa3oBaHMUS,
MIOCKOJIBKY, C OJTHOW CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAJIbHYIO 0azy AJis
U3YYEHHUS BCEX €CTECTBEHHO - HAYYHBIX KYPCOB, a C APYTOil CTOPOHBI, (OpMHUPYET
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, KoTopas (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,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIOJNB30BaTh MX JJS JAlTbHEWIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSMHU anreOpsl M MaTEeMaTHUYECKOro aHaju3a pa3BUBAET
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PacCy’KAaTh JIEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

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

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

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

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIICTICHBI CICAYIONINE COJAEpKATeIIbHO-MEeTOANYecKue TuHIM: «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 HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
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
IIMPOKUM MATEMAaTHYCCKUM aIlllapaToM, Y HUX MOCJIEIOBaTeIbHO (hopMupyeTcs U
COBEPIIICHCTBYETCS yYMEHHE CTPOUTh MAaTEMaTHYEeCKYI) MOJEIh pPEalbHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJTYUYCHHbIE NPU U3YYEHUU y4eOHOro Kypca, JUis
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKOW 3aJau, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS» 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpeiHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeinsieTcss  (OPMUPOBAHHMIO  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 OOYyYarolMMCS MHOXKECTBA HATypalbHBIX, IIEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICYCHUE KOPHSA HATYPaJbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSMU MX MPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MAaTeMaTUKH KaK HayKH W € POJH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHUS W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha ypOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXKIIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3anad. B
pesynbrare oOydJarmIuecss OBIAJAEBAIOT PAa3jMYHBIMH METOJAAMH  PEIICHUS
palMoHaNbHBIX, HPPAMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
coaepkammx mnapameTpel. [lodydyeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCS MpPH
UCCIIeIOBaHNH (DYHKIUH C TIOMOIIBIO MPOU3BOTHOM, TPU PEIICHUH TPHUKIAIHBIX



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

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYHKIUM U TpaduKu» TECHO
nepersieTaeTcs ¢ APYrMMH JIMHUSMU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHNs MaTepuana. M3yueHue creneHHou,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pElIeHHEeM ypaBHEHUN M HepaBeHCTB. [Ipu 3TOM Oonbllloe BHMUMAaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (POpMyJIaMU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeTbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Hauana MareMaTnyeckoro aHaiu3a» MO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPyrI KaK MAaT€MAaTHYECKHUX, TaAK U MPHUKJIAJHBIX 3a]ad,
JOCTYIHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMATLHO-JIOTHYECKOTO |
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuaroniyecs: y3HaIT O



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

CopeprkaTenbHO-METOAUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
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 MaTEMaTHKH KaK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4JaroIuxcs, TMO3BOJIIET UM CTPOUTH CBOM PACCY’KIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHPOBAHUS, KOTOpPHIE MPHU3BAHbI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peatbHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3TUX MOJEIEH C TOMOIIBIO afmapara aireOpbl |
MaTEMaTH4YeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYCHHBIX pe3yiabTaToB. Takue
3aJIaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepral
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HAOJFOMATEIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MpoOJieMy.
JlesitenbHOCTh MO (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B MPOIIECCe U3YyUEHUs BCeX TeM y4eOHOTO Kypca «Anredpa 1 Hadasna
MaTeMaTHYECKOTO aHATN3ay.

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



COAEPKAHUE OBYUYEHUA
10 KITACC

Yuciaa v BIYMCICHUSA

Paunonanpubie yncina. OOBIKHOBEHHBIE W JIECATHYHBIE JIPOOH, MPOIEHThI, OECKOHEUHbIE MEPUOIUYECKUE JIPOOU.
[Ipumenenue ApoOeit v MPOIEHTOB JIJIsl PEIlICHUs MPUKIIAIHBIX 33/1a4y U3 Pa3IM4HbIX OTpaciiei 3HaHUHN U peaabHOM KU3HU.

JleficTBuTenpHble  uncia. PanuoHanbHble U HppallMOHAIbHBIE 4YHCHAa. ApudMmeTrueckue omepainuu ¢
JNEeUCTBUTEIBHBIMU YHCIaMU. MoAyJlb NEMCTBUTENBHOTO YUCa U €ro cBoiicTBa. [Ipubmmk€HHbIE BHIYUCIICHUS, MpaBUiIa
OKpYIJIEHUS, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BIYMCICHUM.

Cremnenb ¢ 1enbiM nokazatesneMm. bunom Herotona. Ucnonbs3zoBanue noaxozsiieil GopMbl 3aUCH ACHCTBUTEIBHBIX
YUCeJI 711 PELICHUS TPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JAHHBIX.

ApudmeTrnuecknii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOICTBA.

CreneHb C pallMOHAIBHBIM MTOKA3aTEIEM U €€ CBOMCTBA, CTENIEHD C ICMCTBUTEIBHBIM MTOKA3ATEIIEM.

Jlorapudm yucna. CoiicTa jorapudma. JlecaTuuHble 1 HATypaJIbHbIE JOrapHU(PMBI.

CHHyC, KOCUHYC, TAaHT€HC, KOTAaHI'€HC YHMCJIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC M apPKTaHT'€HC YHMCJIOBOTO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXIACCTBEHHBbIC MpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb ypaBHEHHS. PaBHOCUIIbHBIC YpaBHEHUS U
ypaBHEHUsI-CeACTBUA. HepaBeHCTBO, pelIeHE HEPAaBEHCTBA.

OCHOBHBIE METOJIbl PEHICHUS IEJIbIX U JPOOHO-PAIMOHATIBFHBIX YPAaBHEHUM U HEPABEHCTB. MHOTOWIECHBI OT OJHOU
IIEpeMEHHOW. JlelleHne MHOro4YJIeHa Ha MHOIOWIEH ¢ oOcTarkoM. Teopema be3dy. MHorowieHsl ¢ 1eIbIMU
koapunmentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIOBBIX BBIPAKEHUMN, COACPKAIINX CTETICHU U KOPHHU.

HppanumonansHbie ypaBHeHUs. OCHOBHBIE METOABI PELUICHUS UPPALIMOHAIIBHBIX YPaBHEHUH.

[TokazarenbHble ypaBHEeHHS. OCHOBHBIE METO/IbI PEILICHHS TTOKA3aTEIbHbIX YPABHEHUI.

[IpeobpazoBaHne BRIpAKEHUH, COIEPKAITUX JIOTaPU(PMBI.



Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE METO/IbI PEHICHUS JTOTapu(PMUUECKUX YPaBHEHHI.

OcHoBHbBIE TpuroHoMmeTpuueckue Qopmynsl. IlpeobpazoBanue TPUTOHOMETPUUECKUX BbIpakeHUil. Pemenue
TPUTOHOMETPUYECKUX YPABHEHHM.

Pemenue cucreM JMHEHHBIX ypaBHEHUH. MaTpuiia CUCTEMBI JIMHEHHBIX ypaBHEHUN. OIpenennTens MaTpuusl 2x2,
€ro r€OMETPUYECKUI CMBICI U CBOMCTBA, BBIYUCIICHUE €0 3HAYCHHUs], IPUMEHEHUE OIIPENEIINUTENS Ul PELICHUS CUCTEMBI
JUHEWHBIX ypaBHEHUU. PelieHue npukiIagHbIX 3a4ad C IOMOIIBI0 CHUCTEMBI JIMHEWHBIX ypaBHeHHW. lccnemoBanue
MTOCTPOECHHOW MOJENH C IMTOMOIIBI) MATPULL U OITPEICIUTENCH.

[locTpoeHne MaTeMaTHYECKUX MOJEIEH PEAJbHOW CUTyallMH C IIOMOILBI0 YPaBHEHUM U HEpaBeHCTB. lIpuMeHeHue
YpaBHEHUI U HEPABEHCTB K PEILICHUIO0 MaTEMaTHUECKUX 3a7a4 U 33a4 U3 Pa3IMYHbIX 001acTell HAYKU U PEaJIbHOU KU3HU.

DOyHKUMH U TPaPUKH

®yHkus, cnocoObl 3aaanus QyHkuu. Bzaumuo oOpatnbie pyHkiuu. Komnosumms ¢ynkauil. 'padux QyHkmum.
OnemeHTapHbIe TpeoOpa3oBaHus rpauKoB (PyHKIUH.

OOnacTh ompeneneHuss U MHOXECTBO 3HaueHuM ¢GyHkuuu. Hymn ¢ynkumm. [IpoMexyTku 3HAKONOCTOSHCTBA.
Yérnple n Heu€TtHble (yHkuuu. [lepuogmueckue ¢GyHkiuu. IIpomMexXyTKH MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U
MUHUMYMBbI QyHKUIMK. Hanbosnbinee 1 HauMeHblIee 3HayeHust QyHKIMHA Ha IPOMEXKYTKE.

JIuneiinas, kBaapaTuyHas U ApOOHO-TUHEIHAsS QYHKUNUU. DIIEMEHTapHOE HCCIEA0BAaHUE U IOCTPOCHHE UX TPa(UKOB.

CrenenHast pyHKIMS ¢ HATypajbHBIM U 1IeJIbIM noka3areneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHs N-
Ol cTeneHH Kak (yHKIIMH 0OpaTHOM CTENEHH C HATypaJbHBIM ITOKa3aTeeM.

[TokazatenbHast u jnorapudmuyeckas GyHKIMH, UX CBOMcTBa U rpaduku. Mcnons3oBanue rpadukoB GyHKIMN A5
peleHns ypaBHEHU M.

TpuroHomeTpruyeckast OKpy>KHOCTb, ONPE/IETICHUE TPUTOHOMETPUUYECKUX (QYHKLIMNA YUCIOBOTO apIyMEHTA.

@OyHKIMOHAIbHBIE 3aBUCUMOCTH B PEAJIbHBIX MpoIieccax U saBieHusAX. ['paduku peanbHbIX 3aBUCUMOCTEH.

Hayaja MaTeMaTH4eCKOro aHaJIu3a

[TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUs MOCIe0BaTeIbHOCTEH. MeToa MaTeMaTHueCcKOH UHIYKIIMH. MOHOTOHHbIE
U OTpaHUYEHHBbIE MOCIEA0BATENbHOCTU. MICTOpUS BO3ZHUKHOBEHUSI MAaTEMAaTHYECKOTO aHaIM3a KaK aHalu3a OEeCKOHEYHO
MaJbIX.



ApudmeTrnueckast ¥ reoMeTprueckas mporpeccun. beckoHeuHo yObIBaroiasi reoMmerpuueckas mporpeccusi. Cymma
OEeCKOHEYHO YOBIBAIOIICH TeOMETpUUYEcKOil mporpeccud. JIMHEHHBIH M SKCMOHEHIHMANbHBIM pocT. Yncmo e. dopmyna
CJIOKHBIX IIPOLIEHTOB. Mcrionb30BaHue Iporpeccuu s PEMIEHUs PEaIbHbIX 3aa4 MPUKIAJHOTO XapakTepa.

HenpepeiBHbIle QPyHKIIMM ¥ WX CcBOMCTBA. To4yku pa3pbiBa. AcuMOTOThl rpadukoB QpyHKuuii. CBoMCTBAa (QyHKIIHIMA
HEIPEPBIBHBIX Ha OTpe3ke. MeTo MHTEpBaIOB AJid pellieHrs HepaBeHCTB. [I[puMeHeHrne cBOMCTB HEMPEPbIBHBIX (YHKIIUNA
JUISL PELIEHUS 3a/1a4.

[lepBast u BTOpas mpousBoAHble GyHKIUU. OnpeaeneHue, reOMETPUIECKU 1 (PU3NYECKUI CMBICT MPOU3BOIHOM.
VYpaBHeHMEe KacaTeabHON K rpaduky QyHKUIUU.

[TpousBoHbIe 2neMeHTapHbIX pyHKIMN. [Ipon3BoaHast cyMMBL, TPOU3BEIEHNUS, YACTHOTO U KOMIIO3UIIUH (DYHKIIUHA.

MHoskecTBa M JIOTHKA

MHoOk€eCTBO, onepaluy HaJ MHOXKECTBaAaMU M MX CBOMCTBA. /narpammel Jitniepa—BenHa. [IpumeHeHne TeopeTuko-
MHO>KECTBEHHOT'O allaparta JJisi OMHUCAHMS PEaNbHBIX MPOIECCOB WU SIBICHUH, NMPU PELICHUU 3a7ad U3 JPYrUX y4eOHBIX
IIPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MAaTeMaTHYECKOro OOBEKTa, CIEJACTBUE, JI0Ka3aTeIbCTBO, PAaBHOCHIIBHBIC
YpaBHEHMUS.

11 KIIACC

Yucaa v BIYMCICHUSA

Hartypanbehbie u nensie yncna. [IlpumeHeHne mpu3HAKOB ACIMMOCTH IEJbIX YHUCEI, HauOOJIbIIUNA OO JeIUTENh
(manee — HO/I) n naumensiee odmiee kpatHoe (manee — HOK), octaTkoB mo mopyito, anroputMma EBkiuaa a1 pemenus
3a/1a4 B LEJIbIX YHUCIIAX.

KommiekcHple 4yucna.  AsreOpaudeckass U TpUTOHOMETpuueckas (OpMbI  3alKUCH  KOMIUIEKCHOTO  YHCIIA.
Apudmernueckue ornepanuu C KOMIUIGKCHBIMH 4HciamMu. M300pakeHHe KOMIUIEKCHBIX 4YHCET Ha KOOPJIUHATHOM
mrockoctu. @opmyna Myaspa. Kopau N-oil cTeneHn u3 KOMIUIEKCHOrO uucia. [I[puMeHeHrne KOMIUIEKCHBIX YUCEeN JJIs
perieHus: GU3NIECKUX U TEOMETPUIECKUX 3a71a4.

YpaBHeHUS U HEPABEHCTBA



CucrteMa U COBOKYNMHOCTh YPABHEHUN U HEPABEHCTB. PABHOCUIILHBIE CUCTEMBI U CUCTEMBI-CJIEICTBUSA. PaBHOCUIIBbHEIE
HEPABEHCTBA.

OTOOp KOpHEH TPUTOHOMETPUUECKUX YPABHEHUM C TIOMOIIBI) TPUTOHOMETPUYECKONM OKpPYXKHOCTH. Pelienue
TPUTOHOMETPUUECKHUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHHS TOKA3aTEIbHBIX U JTOrapu(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPAITUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHUS CHUCTEM W COBOKYMHOCTEH pallMOHAIbHBIX, UPPALMOHAIBHBIX, TOKa3aTeIbHBIX H
Jorapu(pMUYECKUX ypaBHEHUI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C apaMETPaMHU.

[IpuMeHeHUE ypaBHEHUN, CUCTEM W HEPABEHCTB K PEIICHUI0O MATEMaTUYECKUX 3aJady U 3aJad U3 Pa3IMYHbIX
o0JlacTeil HAyKu U peaibHOM KU3HU, UHTEPIIPETALMS TTOJTYUYEHHBIX PE3yJIbTaTOB.

DOyHKuMU U rpaduku

['padux xommozunuu pyskimii. ['eomeTpuueckre 00pa3bl ypaBHEHUN U HEPABEHCTB HA KOOPMHATHOM MIIOCKOCTH.

Tpuronomerpruueckre PyHKIIUU, UX CBOMCTBA U IPAPUKHU.

['paduyeckue MeTOAbI pElICHUs YPaBHEHUI U HEPaBEHCTB. ['padrueckre METOIbI PEIICHUS 3a/1au ¢ TapaMeTpaMH.

Hcnonb3oBanue rpadukoB (GyHKIMN AJIsI UCCIENOBaHUSI MPOIECCOB M 3aBUCHUMOCTEHM, KOTOpPbhIE BO3HHMKAIOT MPU
pelIeHnu 3a1a4 U3 APYrux Y4eOHbIX MPEeIMETOB U peaIbHOM KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[IpumeHnenue TPOM3BOMHONM K UCCIeAOBaHWIO (GYHKIMA HAa MOHOTOHHOCTH M OKCTpeMyMbl. Haxoknenue
HauOOJIBIIETO U HAMMEHBIIIETO 3HAYEHUM HEMPEPHIBHOM (PYHKIIUU HA OTPE3KE.

[IpumeHeHne TPOM3BOAHOM ISl HAXOXKACHUSI HAWJIYYIIETO PEUICHUS B MPUKIAAHBIX 3a1adax, ISl ONpeAeICHUs
CKOPOCTHU U YCKOPEHHUS TMpoIiecca, 3aAaHHOT0 GopMyioi uin rpadukoM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TMepBooOpasHbIX. l[lepBooOpasHbie anemeHTapHbiX ¢yHKIMNA. [IpaBuma
HAXOXKJECHUS IEPBOOOPA3HBIX.

Nurterpan. I'eomerpuueckuii cMbIci UHTErpajia. Beluucinenue omnpenenéHHoro wuHTerpaina mo ¢gopmysne Hprorona-
JleitbuuIA.

[Ipumenenue uHTErpasa s HaXOKISHUS TUIOMAAeH TNIOCKUX (GUTYp U 00BEMOB TEOMETPUIECKUX TElL.



[Tpumepsl pemieHnit audQepeHuanbHbpIX ypaBHEHH. MaTeMaTndeckoe MOJEIMPOBaHUE PeajbHBIX IMPOIECCOB C
noMouIbio AuddepeHuanbHbIX ypaBHEHUH.

IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA YUEBHOI'O KYPCA «AJI'EBPA 1 HAYAIJIA
MATEMATHYECKOI'O AHAJIN3A» (YT JIYBJIEHHBIN YPOBEHbB) HA YPOBHE CPEJIHEI'O OBIIIET'O
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJBTATDBI

1) rpaxaaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTh TPAKJAHCKON MO3ZUIIMK OOYYAIOIIETOCsl KaK aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCHUUCKOTO
o0111ecTBa, MPEJCTABICHUE O MAaTEMAaTUYECKUX OCHOBAX (DYHKIIMOHWPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHHM, MPOLEAYP
rpakJIaHCKOro oOiiecTBa (BBIOOPHI, OMPOCHI U JPYroe), yMEHHE B3aUMOJACHCTBOBATh C COLMAJIBLHBIMU UHCTUTYTaMHU B
COOTBETCTBHH C MX (PYHKIMUSIMHU U Ha3HAUCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUNUCKON TPAXKTAHCKON MICHTUYHOCTH, YBAXEHUS K MPOIUIOMY M HACTOSIIEMY POCCHUICKOM
MAaTEMATUKH, IEHHOCTHOE OTHOLICHUE K JOCTHUKECHHUSIM POCCHUUCKAX MaTEMaTUKOB M POCCUHUCKONW MaTEMAaTHYECKOMN
IIKOJIbI, UCTIOJIb30BAHUE ATUX JOCTHKEHUHN B IPYTUX HAayKaX, TEXHOJIOTUAX, C(hepax SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHE JIYXOBHBIX IIEHHOCTEW POCCHICKOTO Hapoja, ChOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO
MOBEJCHUS, CBSI3AaHHOTO C MPAKTUYECKMM NPUMEHEHHEM JIOCTHXKEHUW HAYKU U JEITEIbHOCTHIO YUYEHOTO, OCO3HAHUE
JIUMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYas JCTETUKY MAaTeMaTHYEeCKUX 3aKOHOMEPHOCTEW, OOBEKTOB, 3ajad,
pEelIeHU, paccyKAeHUMN, BOCIPUUMUYHUBOCTh K MATEMATUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3nYecKOro BOCIUTAHUS:



c(hOpMHPOBAHHOCTh YMEHHS MPUMEHITh MaTeMaTHYECKUE 3HAHWS B MHTEpPEcax 3J0pPOBOr0 W O€30macHOro oOpasza
JKU3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (3I0pOBOE TMHUTaHUE, COATaHCUPOBAHHBIA PEKUM 3aHATHH H
OTIbIXa, pETyJsipHas (QU3NYeCKass AaKTUBHOCThH), (PU3NUECKOE COBEPIICHCTBOBAHWE TMPU 3aHITHSAX CIIOPTHBHO-
037I0POBUTEIBHON JEATEIbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYIy, OCO3HAHUE IICHHOCTH TPYIOJIOOWS, WHTEPEC K Pa3NuuHbIM cdepam mpodeccrnoHaTbHON
NESATETLHOCTH, CBS3aHHBIM C MAaTEMaTUKOW W €€ TPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp OyIyIIeH
npodeccu M peain30BBIBaTh COOCTBEHHBIC >KU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaT€MaTHUYE€CKOMY
o0pa30BaHUIO M CaMOOOPA30BAHMIO Ha MPOTSHKEHUM BCEH >KU3HU, TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEIICHUU
MPAKTUYECKUX 33/1a4 MaTEMaTUYECKOW HAMPABICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOpPMUPOBAHHOCTh DKOJOTUYECKON KYJIbTYpbl, MOHUMAaHUE BIUSHUS COLUAIBHO-?KOHOMUYECKUX MPOILIECCOB Ha
COCTOSIHUE TIPUPOJHON M COLIMAIBHOM CpPeJbl, OCO3HAHUE TII00aTBFHOTO XapaKTepa IKOJIOTMYECKUX MPOoOJIeM, OpUEHTAITUS
Ha MIPUMEHEHNE MaTeMAaTUUECKUX 3HAHUM Il pelleHus 3a/1a4 B 00JaCTH OKPYIKaIOIIEH Cpeibl, IJITAaHUPOBAHUE TTOCTYIIKOB
Y OIIEHKH X BO3MOXHBIX MOCIEICTBUM JI OKPYKAIOIICH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOLIECTBEHHOM
MPaKTUKH, TOHMMAaHUE MAaTeMAaTHUYeCKOW HayKH Kak cdepbl UYeTOBEYECKOM IesATEIbHOCTH, JTaloOB €€ pa3BUTHS U
3HAYMMOCTH JIJIs1 pa3BUTHUS IMBUIM3ALIMH, OBJIaJEHUE SI3bIKOM MAaTeMaTUKH U MAaTEMaTUYECKON KyJIbTypOi KaK CPEeICTBOM
MO3HAHUSI MHUpPA, TOTOBHOCTb OCYIIECTBISATH MPOEKTHYIO M HCCIIEIOBATEIIbCKYIO NEATEIbHOCTh WHAWBUIYATbHO U B
rpyIIe.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA
ba3zoBble JJornueckue J1eficTBUA:



BBISIBJISITH M XapaKTEpHU30BaTh CYIIECTBEHHbIC MPU3HAKH MAaTEeMAaTUYECKUX OOBEKTOB, MOHSATHI, OTHOIICHUN MEXITY
HNOHATUAMH, (OPMYJIMPOBATh OMpEACIICHUsT TIOHATHUM, YCTaHABIMBATh CYIIECTBEHHBIM MpPHU3HAK KiIacCHU(PHUKAIIH,
OCHOBAaHMSI 17151 0000ILIEHHS U CPAaBHEHHSI, KDUTEPUU ITPOBOMMOIO aHAJIN3a;

BOCIIPUHUMATh, (POPMyYJIMpOBaTh U MPEeOOPa30BBIBATH CYXKIIEHUS: YTBEPJIUTEIbHBIE U OTPUIIATEIIbHBIC, CAMHUYHbIC,
YacTHbIC U O0IIKE, YCIOBHBIE,

BBISIBJISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOpPEYHs B (akTax, JaHHBIX, HAOTIOACHUSIX H
YTBEPXKACHUSIX, MPEJIaraTb KPUTEPHUH TSI BHISIBIICHUS 3aKOHOMEPHOCTEN U MPOTHUBOPEYUHUIA;

JieNaTh  BBIBOABI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX W HHIYKTHBHBIX YMO3aKIIOUYEHUH,
YMO3aKJI4YEHUN [0 aHaJIOTUH;

IPOBOJUTH CAMOCTOATEIBHO JIOKA3aTEIbCTBA MAaTEMAaTHUYECKUX YTBEPXKACHUN (IpsMble U OT HPOTHUBHOTO),
BBICTpAUBAaTh apTyMEHTAIUIO, IPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS 1 BHIBOIBI;

BBIOMPATh CHOCO0 pelleHus yuyeOHOW 3anaun (CpaBHUBATh HECKOJIBKO BapUaHTOB pEIICHHUs, BbIOMpaTh Hauboiiee
HOJXOJAIINH ¢ yUETOM CaMOCTOSTENBHO BbIJIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

UCITI0JI30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUI NHCTPYMEHT MO3HAHMS, (POPMYIIUPOBATH BOMPOCHI, (DUKCUPYIOIIKE
NPOTUBOpEYHE, MpOOJIeMy, YCTaHABIMBAaTH HCKOMOE W JaHHOE, (OPMUPOBATh THUIOTE3y, APIryMEHTHPOBATH CBOIO
MO3UINI0, MHCHHE;

IPOBOJUTH CaMOCTOSTEIBHO CIUIAHMPOBAHHBIA HKCIEPUMEHT, HCCIIEOBAaHUE IO YCTAaHOBJICHUIO OCOOEHHOCTEM
MaTeMaTHYeCKOro 00bEKTa, SIBIEHHUS, IPOIECCa, BBIIBJICHUIO 3aBUCUMOCTEN MEX1y OOBbEKTaMH, SBJIICHUSMU, POLIECCAMU;

CaMOCTOSITeNIbHO  (popMyupoBaTh 00OOIIEHHS W BBIBOJBI 1O pe3yjbTaTaM MPOBEAEHHOTO HAOIIOCHMUS,
MCCJIEI0BAHMS, OLIEHUBATH JOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 0000IIECHHI;

IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOLIECCA, a TAKXKE BBIABUTATh MPEANOJIOKEHHUS O €r0 pa3BUTUU B HOBBIX
YCIIOBUSIX.

Pa6ora c undopmanueii:

BBISBIISTH IeUIIMTHI HH(GOPMAIINH, TaHHBIX, HEOOXOAMMBIX JUISI OTBETA Ha BOIIPOC U VISl pEIICHUS 3a/1a4H;

BBIOMpaTh HMHQPOPMAIIMIO U3 HCTOYHHUKOB PA3IMYHBIX THUIIOB, AaHAIW3UPOBAaTh, CHUCTEMATH3UPOBATH U
MHTEPIIPETUPOBATh HH(POPMALIUIO PA3TUUHBIX BUJOB U (POPM MpeaCcTaBICHUS;



CTPYKTYpUPOBaTh HHGOPMAIIUIO, IPECTABIATH €€ B PA3IMYHBIX (popMax, WILTIOCTPUPOBATH TpadUuecKH;
OLIEHUBATh HAAEKHOCTH MH(OPMALIUY IO CAMOCTOSITEIBHO CPOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMmyHuKaTHBHBIE YHUBepPCcaJbHbIe YueOHbIe 1eiCTBHSA

Oo01enue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXACHUS B COOTBETCTBHHM C YCJIOBHSIMH W TEISIMU OOIIEHUS, SICHO, TOYHO,
I'PaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 110 X0y PEIICHUs 3aauH,
KOMMEHTHUPOBATH MMOJTYyUYECHHBIN pe3yJIbTaT;

B XOJie OOCYXJeHHUs 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOW TeMbl, MpOOJIeMbl, peliacMoil 3ajaaud,
BBICKA3bIBaTh UJCH, HAIIEJICHHbBIE HA TIOMCK PEIICHUS, COMOCTABIATh CBOU CYXKJICHHS C CYXKICHUSIMU JPYTUX YYaCTHUKOB
nyanora, OOHapyKMBaTh Pa3IMuMe€ U CXOACTBO MO3UIIMKI, B KOPpPEKTHOW (opme (GopMynupoBaTh pa3HOTIAcHs, CBOU
BO3PAKECHMUS;

MPEACTABIATh PE3YyJbTaThl PELICHUS 3a/aud, HKCIEPUMEHTA, UCCICIOBAHUS, MPOEKTA, CAMOCTOSITEIbHO BBHIOMPATH
dbopmaT BBICTYIUUICHUSA ¢ YUETOM 3aj1ad MPE3CHTAIMU U OCOOCHHOCTEHN ayIUTOPHHU.

PerynsitTuBHbIe YHHBEpCAJIbHbIE YUeOHbIE €iiCTBHS

Camoopranusamnus:

COCTaBJISATh IUJIaH, AJITOPUTM PEIICHHS 3aJlaud, BBHIOMpATh CIOCOO pelIeHUs] C YU4ETOM HMEIOUIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yYETOM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIA HHTEJJIEKT:

BJIaJICTh HaBBIKAMH II03HABATCIBPHOW pedIeKCHM KaK OCO3HAHHUS COBEPIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX
MIPOIIECCOB, MX PE3YyJIbTAaTOB, BIAJETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoIlecca M pe3yJibTara penieHUs
MaTEMaTHYECKOM 3a1auH;

MPEIBUAETh TPYJHOCTH, KOTOPHIE MOTYT BOBHUKHYTH MPU PEIICHUH 3aJa4l, BHOCUTh KOPPEKTHUBHI B JICSITEILHOCTh Ha
OCHOBE HOBBIX O0OCTOSATENBCTB, JAHHBIX, HAWJCHHBIX ONMINOOK, BHISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE peE3yjbTaTa I M YCIOBHUSIM, OOBSCHATH MPUYMHBI JOCTHIKEHUS WM HEIOCTHKCHUS
pe3yJIbTaTOB JESITEILHOCTH, HAXOIUTh OIIMOKY, aBaTh OLICHKY TPUOOPETEHHOMY OIBITY.



CoBmecTHAasl 1eATEJILHOCTD:

NOHUMATh ¥ UCIOJIb30BaTh MPEUMYILECTBA KOMaHJAHONW W MHIWBUIYaAIbHOW PaOOThI MPHU PEUIEHUH YYEOHBIX 3a/1ad,
NPUHUMATh LEJIb COBMECTHOM IEATENbHOCTH, IUIAHUPOBATh OPraHU3ALMIO COBMECTHOM pPaOOThl, paclpeAcsisaTb BUABI
paboT, JoroBapuBaThCs, 00CYKAATh MPOIECC U pe3yabTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIBKUX JIIO/ICH;

y4acTBOBaTh B TPYyHNOBBIX (opmax paboTel (0OCYXJeHHS, OOMEH MHEHHM, «MO3TOBbIE IITYPMbD) M HHBIE),
BBITIOJHATH CBOIO YacTh pabOThl M KOOPJIMHUPOBATH CBOM JCHCTBHS C APYTMMHU WICHAMHU KOMAaH[IbI, OLICHUBATh KauyeCTBO
CBOETO BKJIaJia B OOIIMIA MIPOIYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSL.

IMPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenuss B 10 kiacce oOydaromuiicss MOJYYHUT CIEAYIOUIUE MPEAMETHBIC PE3yIbTaThl MO OTACIbHBIM
TeMaM pabouelt mporpaMmbl y4eOHOTO Kypca « Anrebpa u Hauajia MaTEMaTHYECKOTO aHATN3ay:

Yucsia v BBIYUCTCHUSA:

CBOOOJIHO OIEpPUPOBATH MOHITHUSMU: PAMOHAIBHOE YHCJIO, OECKOHEYHas MepUoAUYEecKast ApOoOb, MPOICHTHI,
MppalMOHAIBHOE YHCIIO, MHOYKECTBA PALIMOHAIIBHBIX U JICMCTBUTENBHBIX YUCEI, MOYJIb JEUCTBUTEIBLHOTO YHCIIA;

MPUMEHATh JIpOOW U TPOIEHTHI JJIS PEIIeHUs MPUKIAIHBIX 3a7a4 U3 Pa3IMYHBIX OTpaciied 3HaHWW U peallbHON
YKU3HU,

MPUMEHSITH TPUOIMKEHHBIC BEIYUCIICHUS, TTPaBUJIa OKPYTJICHUS, MPUKUJIKY U OLIEHKY pe3yJibTaTa BEIYMCIICHUN;

CBOOOJHO OMEpUPOBATh MOHATUEM: CTENEHb C LIEJIBIM IOKa3aTeleM, MCIOJb30BaTh MOAXOMASIIYI0 (GOpMYy 3amucu
JIEVCTBUTEIBHBIX YUCEI JUISl PELICHUS ITPAKTUYECKUX 3a7a4 U IIPEACTABICHUS JAHHBIX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: ApU(DMETUUECKUI KOPEHb HaTyPaJIbHON CTETNICHHU;

CBOOOJTHO OTIEPUPOBATH MOHATHUEM: CTETICHb C PAIMOHAIBHBIM MTOKa3aTelIeM;

CBOOOJIHO ONIEPUPOBATH MOHATUIMU: JIOTapU(PM YUCia, IeCATUUHBIC U HATypaJIbHbIC JOTapu(PMBI;

CBOOOJ/IHO ONEPUPOBATH MOHATUIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC YUCJIIOBOTO apTyMEHTA;

ONEPUPOBATH MOHATUSIMU: APKCUHYC, aDKKOCUHYC Y apKTAHI€HC YHCJIOBOTO APTyMEHTA.

YpaBHeHMs U HEPABEHCTBA:



CBOOOJIHO OIEpUPOBATh NOHATUAMU: TOXKAECTBO, YpaBHEHNE, HEPABEHCTBO, PABHOCWIBHBIE YPABHEHUS U YPaBHEHUS -
CJIEJICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA;

IPUMEHATH Pa3IMYHbIC METObl PEIICHUS PAllMOHATBHBIX U IPOOHO-PAIIMOHATFHBIX YPAaBHEHUH, IPUMEHSATh METO
MHTEPBAJIOB JUIsl pEIICHNUS HEPABEHCTB;

CBOOO/IHO ONEpPUPOBATH MOHATUSMHU: MHOTOUJIEH OT OJHON IEPEMEHHOM, MHOTOWIEH C LEIbIMU KO3 pHIreHTamu,
KOPHU MHOTOWIEHA, IPUMEHATH JICJIEHHE MHOIO4YJI€Ha Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera mis
pelIeHus 3a1ay;

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: CUCTEMA JIMHEMHBIX YpaBHEHUI, MaTpULa, ONPEACIIUTENb MATPULIBl 2 X 2 U €ro
IrE€OMETPUYECKUN CMBICH, HCIIONb30BAaTh CBOMCTBA ONpENENuTeNs 2 X 2 Juisl BBIYMCIEHHUS €r0 3HAYEHUs, NPUMEHSTH
ONPENEIUTENN JJI1 PEUICHUS] CUCTEMBI JJUHENHBIX YPAaBHEHUM, MOJEIMPOBATh PEAIBHBIE CUTYALMH C ITOMOIIBIO CHCTEMBI
JMHENHBIX YPaBHEHMI, UCCIEI0BATh MOCTPOECHHBIE MOJAEIH C IMOMOIIBI0 MATPHIl U ONPEAEIUTENICH, HHTEPIPETUPOBATD
MOJIyYeHHBI PE3yNIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMHU IS peoOpa30BaHUs BbIPAXKECHUI;

BBINOJIHATH IPE0OPa30BaHMsI YUCIOBBIX BBIPAXKEHHM, COIEPIKALUX CTENEHH C PAllMOHAIIBHBIM ITOKa3aTelleM;

MCITI0JIb30BaTh CBOMCTBA JIOrapu(pmMoB AJis MpeoOpa3oBaHus JOrapu(phMUUECKUX BbIPAXKECHHI;

CBOOOJTHO ONEPUPOBATH MOHATUSAMU: UPPALIMOHANIBHBIE, TOKA3aTENbHbIE U JOrapu(PpMUUYECKUe ypaBHEHUS, HAXOAUTh
UX pEUIEHUs C TOMOUIBI0 PABHOCUIIBHBIX MIEPEXO/I0B UM OCYLIECTBIISASI IPOBEPKY KOPHEH;

IPUMEHSATHh OCHOBHbIE TPUTOHOMETpHUECKHE (POpMyIIbl AJisi IPeoOpa30BaHusl TPUTOHOMETPUYECKUX BbIPAKEHUMH;

CBOOO/IHO OINEpUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, NMPUMEHSATh HEOOXOauMble (OPMYJIIbI IS
pEIIEHHsS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIUPOBATh pEalbHbIE CUTYAllMM Ha SI3bIKE€ aireOpbl, COCTABJIATh BBIPAXKEHUS, YPaBHEHHUS, HEPABEHCTBA IO
YCIJIOBUIO 33J1a4M, UCCIIEIOBATh MOCTPOCHHBIE MOJIENHN C UCTIOIB30BAaHUEM armapaTa ajareopsl.

DYyHKIUHN U TPAPUKHU:

CBOOOJHO OTMEpUPOBaTh MOHATUSAMU: (GYHKIHS, CHOCOOBI 3adaHus (YHKIMH, B3aMMHO OOpaTHBbIC (QYHKIIUH,
KOMITO3ULIMS PYHKIUH, TpaduK GYyHKUIKHU, BBITOIHATH 3JeMEHTapHbIE TpeoOpa3zoBaHus rpa@uKoB QyHKIIHIM;

CBOOOJTHO ONEPUPOBATH MOHATUSAMU: O00JIACTH ONpPENENEHUSI U MHOXKECTBO 3HAUCHUW (DYHKIMH, HYIH (QYHKIUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,



CBOOO/IHO OIEpPUPOBATH MOHATHAMH: UYETHBIE M HEUETHbIE (DYHKIMU, TEPHOAMYECKHE (PYHKIMH, MPOMEKYTKH
MOHOTOHHOCTH (DYHKLIUH, MaKCUMYMbl U MUHUMYMbI (DYHKIMH, HauOojblllee W HAaUMEHbIIEee 3HAYeHHE (DYHKUIMU Ha
IPOMEXKYTKE;

CBOOOJTHO OIEpPUPOBATh MOHSTHSAMHU: CTEMEHHas (QYHKIUS C HaTypaJlbHbIM W 1EJIbIM MoKa3areneMm, TIpadux
CTeNeHHOW (YHKIHMHM C HaATypaldbHBIM W II€JIbIM MOKa3areneM, rpaduk KOpHS N-Oi cTeneHu Kak (yHKUUA OOpaTHOU
CTETICHU C HATypaJbHBIM MTOKa3aTejeM;

ONEpPUPOBATh TMOHATHAMH: JUHEHHAs, KBagpaTUyHas U APOOHO-IMHEHHAs (PYHKIMU, BBIIOJHATH 3JIEMEHTapHOE
UCCJIEJOBaHUE U IOCTPOCHUE UX Ipa(pUKoOB;

cBOOO/IHO ONEpUPOBATh MOHATUSAMHU: IOKa3aTesbHas M Jorapudmuueckas (yHKIUH, UX CBOMCTBAa U Trpadukw,
UCIIOJIb30BaTh UX IpadUKH JUIs pELIeHNs YpaBHEHU;

CBOOO/IHO OIEPHPOBATh MOHSATHUSIMHU: TPUTOHOMETPUYECKAST OKPYKHOCTb, ONPEICICHUE TPUTOHOMETPUIECKUX
(yHKLHIA YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpauku (pyHKUIMN NI MCCIIEIOBAHUS MPOLECCOB M 3aBUCUMOCTEN NP PEIIEHUU 3a/ad U3 JAPYrux
y4€OHBIX MPEAMETOB U PEATbHON KHU3HU, BBIpAXATh (DOPMYJIaMU 3aBUCUMOCTH MEXKY BETUUMHAMU;

Hauajia MaTeMaTH4eCcKOro aHAIM3a:

CBOOOJHO ONEPHUPOBATH MOHATUAMHU: apuPMETHUEeCKass U TeoMeTpuyeckas Mnporpeccusi, OECKOHEUHO yObIBarouas
reoOMeTpUYeCcKass MPOTPECCHs, JTUHEHHBIH H OKCIOHEHIMAIBHBIA POCT, (OopMysa CIOXKHBIX TPOICHTOB, HMEThH
IpEJICTaBICHUE O KOHCTAHTE;

UCIOJIb30BaTh MPOTIPECCUU ISl pEIICHUS PealIbHbIX 33]a4 MPUKIaJHOTO XapaKTepa;

cBOOO/IHO OTIEPUPOBATH MOHITHSIMH: TTOCIEIOBATEIILHOCTD, CIIOCOOBI 33/I1aHUS MTOCIEI0BATEILHOCTEH, MOHOTOHHBIE U
OTpaHUYEHHBIC TIOCIEIOBATEIBHOCTH, TOHMMATh OCHOBBI 3apOKICHUS MaTeMaTHYeCKOro aHajin3a Kak aHain3a
OCCKOHEYHO MaJIbIX;

CBOOOJTHO OMEPHPOBATH TOHITHSAMHU: HEMpPEpPhIBHBIC (DYHKIIMH, TOYKH pa3pbiBa Tpaduka (PyHKIUH, ACHMITOTHI
rpaduka GyHKIHH,

cBOOOMHO OIEpUpPOBaTh TOHATHEM: (YHKIMS, HENpEephIBHAS Ha OTpE3Ke, MPUMEHSITh CBOWCTBAa HEMPEPBHIBHBIX
GbyHKUMIA 715 peleHus 3a/1ay;

CBOOOJTHO OTIEPUPOBATH MOHATUAMH: TIEPBasi M BTOpasi MPOU3BOAHBIC (DYHKIINH, KacaTellbHasl K TpaduKy QyHKIUY;



BBEIYHCIIATh TIPOU3BOJIHBIE CyMMBI, MPOU3BEACHHS, YaCTHOTO M KOMIIO3UIIMU IBYX (YHKIWWA, 3HATH MPOU3BOIHBIC
3JIEMEHTApHBIX (QYHKIIUH;

WCITOJI30BATh TEOMETPUICCKUN U (PU3UIECKUI CMBICT TTPOU3BOIHOMN TSI PEIICHUS 3a/1a4.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO OMEPUPOBATH MOHATUSIMH: MHOXKECTBO, OIlEpaAIlMU HaJl MHOXKECTBAMH;

HCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnaparT /Jii ONMUCAaHUs PEAIbHBIX MPOILIECCOB U SIBIICHUM, MPU PEIICHUU
3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHITHUSAMU: OIpPEJEICHHE, TEOpEMa, YPaBHEHHE-CIIECTBUE, CBOMCTBO MaTeMaTHY€CKOTO
00BEeKTa, J0KA3aTeIbCTBO, PABHOCUIILHBIE YPABHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kjacce oOyyaromuiics MOJYyYUT CIEAYIONIME MPEIMETHBIE PE3yIbTaThl MO OTACIbHBIM
Temam pabouel mporpaMmbl y4eOHOTO Kypca «Anredpa u Hayajga MaTEeMAaTHUYECKOTO aHAJIN3a:

Yucsa v BBIYMCJIEHUS:

CBOOOJTHO OIEpUPOBATh TMOHATHUSMU: HATYpadbHOE M IEJ0€ YKCI0, MHOXKECTBA HATYpajbHBIX M IIEJIBIX YHCEI,
UCIIOJIB30BaTh npu3Haku genuMocty 1ensix yuces, HOJ n HOK HartypanbHbIX umcen [Uisl pelieHus 3aiad, TPUMEHSTh
anroput™m EBkina;

CBOOOJIHO OMNEPUPOBATH IMOHATHEM OCTAaTKa MO MOMAYJII0, 3alUChIBaTh HATypaJbHBIE 4YHCIA B Pa3IMUYHBIX
MO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;

CBOOOJTHO OTMEpPUPOBATH TMOHATHUAMH: KOMILJIEKCHOE YHCIO M MHOXKECTBO KOMIUIEKCHBIX YHCEI, MPEJCTaBISATh
KOMITJIEKCHBIE YHCIa B anreOpandeckoil U TPUroHOMETPUYECKON (opMe, BHIMOTHATh apu(PMETHIECKUE OTNepaIuu ¢ HUMHU
1 n300paxaTh Ha KOOPJAUHATHOM TJIOCKOCTH.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJTHO OMEPUPOBATh TMOHATUSIMHU: HUPpPAIMOHANLHBIE, TIOKa3aTelIbHbIE H Jorapu(pMUYECKUe HEPaBEHCTBA,
HaXOJUTh UX PEILICHHSI C TOMOIIbIO PABHOCUIIbHBIX TIEPEXOIOB;

OCYIIECTBIISITH OTOOP KOPHEH MPH PEIICHUU TPUTOHOMETPUIECKOTO YPaBHEHUS;

CBOOOJIHO OMEPUPOBATH MOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSATH HEOOXOIUMbIC (HOPMYJIBI IS
pelIeHUsI OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;



CBOOOTHO OTIEpUPOBATH MOHATUSIMHU: CUCTEMa U COBOKYITHOCTh YPaBHEHUI W HEPABEHCTB, PABHOCUIILHBIC CUCTEMBI U
CHUCTEMBI-CIICAICTBUS, HAXOIUTh PEIICHUS CHUCTEMBl M COBOKYITHOCTEH PAaIlMOHATLHBIX, UPPAMOHATBHBIX, MOKA3aTEIbHBIX
U JJorapu(PMUIECKUX YPaBHEHUN U HEPABEHCTB;

pemaTh palMoHaIbHbIe, UPPAIIMOHANIbHBIE, TOKa3aTeIbHbIE, JOrapu(MUUECKHE U TPUTOHOMETPUYECKUE YPABHEHUS U
HEpaBEHCTBA, COJIepKAIINe MOTYJIA U TapaMeTphI;

MPUMEHSTH TparaecKue METOIBI IJIsl PEIICHNS YPaBHEHUN U HEPABEHCTB, a TAKXKE 3a71a4 C IMapaMeTpamu;

MOJICITUPOBATh PEATbHBIC CUTYallUd Ha SI3BIKE alIreOphl, COCTABISATh BBIPAXKEHUS, YPaBHEHUS, HEPABCHCTBA U HX
CUCTEMBI TIO YCJIOBUIO 3a/lauyd, WCCIE0BaTh IOCTPOCHHBIE MOJENM C HCIOJIb30BAHUEM ammapara aiareOpsl,
WHTEPIPETUPOBATH MOJYYCHHBIN PE3yJIbTaT.

DOyHKUMHA U TPaPuKU:

CTPOUTH TpaPUKH KOMITO3UIIMHA (DYHKITHI C MTOMOIIBIO DJIEMEHTAPHOTO MCCIICIOBAHUS U CBOWCTB KOMITO3HITMH JIBYX
dynxumi;

CTPOUTH T€OMETPUYECKHE 00pa3bl ypaBHEHHUI U HEPABEHCTB Ha KOOPAMHATHON IJIOCKOCTH;

CBOOOJTHO OMEPUPOBATH MOHATUAMHU: TPadUKH TPUTOHOMETPUIECKUX (PYHKITUH;

MPUMEHATH (DYHKIMH JIJIT MOJICITUPOBAHUS M UCCIICIOBAHUS PEATBHBIX MPOIECCOB.

Hauajia MaTeMaTH4ecKOro aHAIM3a:

WCITOJIB30BATh TIPOU3BOIHYIO JIJIST UCCIIEIOBAHUS (DYHKITMM HA MOHOTOHHOCTD U OKCTPEMYMBI,

HAXOJIUTh HAaUOOJIbIIIEE M HAMMEHBIIIEEe 3HAUCHUS (DYHKIIMU HETIPEPHIBHON HA OTPE3KE;

UCIIOJI30BaTh MPOM3BOJHYIO ISl HAXOXKJEHUS HAWIYYIIETO PEIICHHs] B MPUKIAIHBIX, B TOM YHUCJE COIMAIBHO-
IKOHOMHUYECKHUX, 33]]a4ax, JIJIs OMpeIeIeHHsI CKOPOCTH U YCKOPEHHS Mpoliecca, 3aAaHHOTO (GopMyIIoil Hiu TpaduKom;

cBOOOZIHO ONEpUPOBATh MOHATUAMH: TIEPBOOOpa3Has, OMpeneiIEHHBI WHTErpais, HaXOAWTh TepBOOOpa3HbIC
AJIEMEHTAPHBIX (PYHKIUHN U BBRIUUCISATH MHTErpal o ¢popmyne HeroToHa-JleliOnua;

HAXOJIUTh TIOMIAHN TUIOCKUX (GUTYP U OOBEMBI TEJT C TOMOIIBI0 MHTETPAIA;

UMETh TIPEJICTABICHHE O MATEeMAaTHUYEeCKOM MOJCIMPOBAHUU Ha MpUMEpe cocTaBiieHus auddepeHnarIbHbIX
YPaBHEHHUI;

pemate MpUKJIaJHbIe 3a7add, B TOM YHCJE COLMAIbHO-d)KOHOMHUYECKOTO M (U3MUYECKOTO XapakTepa, CPeACTBaMHU
MaTEeMaTUYECKOTO aHaJIn3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMsl Bcero Kontporenvie  Ipakririeckue o0pazoBaTe/bHbIC
padoThI padoThI pecypenr
MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIL.
1 MHorounensl. PaninoHaabHbIe YpaBHEHHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUI
5 Oynkuun u rpapuku. CreneHHas GyHKIUS C 12 1
L[EJIbIM TI0Ka3aTeNIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
HppanunonanbHble ypaBHEHUS
4 ITokazarenbHast pyHkuus. [lokazarenbHble 10 1
YpaBHEHHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHHS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
yYpaBHEHUs
[TocnenoBaTreabHOCTH M IPOIPECCHH 10
HenpepsiBable pynkuuu. [IponszBoanas 20
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 MPOrpaMMbl Bcero Kontporenpie  IMpakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypeni
1 HccnenoBanue GhyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BO/THOM
2 [TepBooOpasHas 1 UHTETpaI 12 1
3 I'paduku TPUrOHOMETPHUUECKUX ()YHKITHIA. 14 1
TpuroHomeTpruyecKkue HepaBEHCTBA
4 HppanuoHaibHbie, TOKa3aTeIbHBIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KomriekcHbie ncia 10
6 HatypanbHble u 1enbie uncna 10
CucTeMBbl paroHATBHBIX, UPPAMOHATEHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUH
8 3ama4u ¢ mapameTpamMmu 16 1
9 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
n/n Tema ypoka Bcero Kontpoaensie — Ipaxriieckue u3y4eHusi oOpa3oBaTe/bHbIEC
padoThI padoThI pecypesI
1 MHOXecTBO, Olepauu HajJ MHOKECTBAMU 1
U UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
amnmapara JJisi pelieHus 3a1a4
Pannonanbueie yncna. OObIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TTPOIICHTHI, 1
0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
Pannonaneuelie yncna. OObIKHOBEHHBIE U
5 JECATHYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEUYHBIE TIEPUOANYECKHUE JPOOH
6 [Ipumenenue npobeit 1 MPOLEHTOB JIst 1
penieHust MpUKIAIHBIX 33124
7 [Tpumenenue apobeli U MPOIEHTOB AJIs 1
penieHus MPUKIAIHBIX 33124
8 [erictBurenbHble yncia. PaimonanbHbie U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue onepauu c 1
JIEHCTBUTEIbHBIMU YUCIIAMH
10 Mopynb JeHCTBUTEIBRHOTO YHUCIIA U €r0 1

CBOWCTBA




11

[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpYIJICHUS, IPUKHUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTOJbI pCICHUA LICIIBIX U
IpoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METOIbI PEIICHHS 1IEJIbIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

MHorowieHsl OT OJHON MEPEMEHHOM.
Jlenenue MHOTOYJICHA HA MHOTOYJICH C
octatkoM. Teopema besy

16

MHorouseHsb! ¢ 1eabIMU KO3 PUITMeHTaMHU.
Teopema Buera

17
18

Pemenue cucrem JIMHENHBIX ypaBHEHUN

Pemenne cucreM TMHENHBIX YpaBHEHUN

19

Marpuna cucTeMsl JIMHEWHBIX YPaBHEHUI.
Onpenenurens MaTpubl 2X2, ero
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

20

21

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

[IpuMeHeHue onpenenuTens A pereHus
CUCTEMBI JINHEWHBIX YPaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUN

23

24

25

Pemenne npukinaaHbIx 3a/1a4 ¢ IOMOLIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KoHntpoinbHas padota: "PanronanbHbie
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JIMHEWUHBIX ypaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHUs QYHKIUH.
B3aumuo obpatabie pyHkiuu. Kommnosunus
byHKIUI

26

I'paduk dpyHkuMU. DieMeHTapHbIE
npeoOpazoBanus rpapukoB GyHKIHUN

27

28

29

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HayeHndd pyHkuuu. Hymm ¢pynknmm.
[IpomexyTKH 3HAaK MTOCTOSTHCTBA

YérHble 1 HeUETHBIE QYHKIINU.
[Tepuonuueckue Gpynkunu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl 1 MUHUMYMBbI (DYHKITHH.

Haubosnbiiee u HanMeHblIee 3HAYCHHUE
(GYHKLIHU Ha TPOMEXKYTKE

30

Jlunelinas, kBagpaTudHas u IpoOHO-
TuHeHas GyHKuun

31

32

DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTpOoeHne TPaPUKOB ATUX PYHKITUN
DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPUKOB ITHX (PYHKLIUH

33

Crenens ¢ IIEIBIM ITOKa3aTelieM. buaom




Hrrotona

CreneHn ¢ LIETIBIM ITIOKa3aTeneM. bunom

34 Herorona
Crenennast GyHKIUS C HATYpalIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpadguk

36 KonTtponbnas padora: "CreneHnas
byukius. E€ cBoiictBa u rpaduk"

37 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HATYPaTbHOM
CTETEeHH U ero CBOMCTBA

39 [IpeobpazoBaHust YUCIOBBIX BBIPAKCHHIA,
COJepKAIINX CTEIICHH U KOPHU

40 [IpeobpazoBaHust YUCIOBBIX BBIPAKCHHIA,
COJIep KAINX CTETIEHH U KOPHU

41 [TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUH,
CoJIepKalUX CTENIEHH U KOPHU
Uppanmonansusie ypaBaeHusi. OCHOBHBIE

42 METO/TBI PEIICHUS UPPAITUOHATEHBIX
yYpaBHEHUU
Uppanmonansusie ypaBaeHusi. OCHOBHBIE

43 METO/IbI PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Uppanunonansueie ypaBHeHus. OCHOBHBIC

44 METO/IbI PEIICHHUS UPPAITUOHATEHBIX
ypaBHEHUU

45 PaBHOCHITBHBIE TIEPEXO/IbI B PEIICHUT




UPPALMOHAIIBHBIX YPaBHEHUN

PaBHOCHIEHEIC MNEPEX0bl B pCIICHUHA

46 UPPALMOHATBHBIX YPaBHEHUN

47 PaBHOCHIIbHBIE TTEPEXOBI B PELHICHUH
UPPaALMOHATILHBIX YPaBHEHH

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UPPALMOHATBHBIX YPaBHEHUN
CaoticTBa U rpaduK KOpHsI N-OW CTEHEHH

49 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTYpaJIbHBIM I1OKa3aTelleM
CaoticTBa U rpaduK KOpHsI N-Oi CTEHeHH

50 KaK (YHKIIMH OOpaTHOW CTETNCHH C
HATYpaJIbHBIM MOKa3aTeleM
KonTtpomnpnast padora: "CBolicTBa 1 rpapux

51 KOpHsI N-oii ctenenu. MppanmoHansHbie
ypaBHeHHA"

59 CreneHsb ¢ palluOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 Crenensb ¢ pallMOHAIBHBIM IOKa3aTeIeM U
€€ CBOICTBA

54 Crenensb ¢ pallMOHAIBHBIM IOKa3aTeIeM U
e€ CBOICTBA

55 [ToxazarenbHast pyHKLMS, €€ CBOWCTBA U
rpadux

56 Hcnonb3oBanue rpaduka GyHKINUN OIS
pElIeHUs] ypaBHEHH I

57 Hcnonb3oBanue rpaduka GyHKINUN AJs

pelIeHUs] ypaBHEHUN




[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE

58 METO/Ibl PEIICHHSI TTOKA3aTeIbHBIX 1
ypaBHEHUU
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

59 METO/BI pEIICHUS MTOKa3aTEIbHBIX 1
YpaBHEHU I
[Toka3zarenbHble ypaBHeHMs. OCHOBHBIE

60 METO/BI PEIICHUS TOKa3aTEIbHBIX 1
YpaBHEHUU

61 KoHntpoinbhas padora: "[lokazaTenpHas 1
¢ynkuus. [lokazarenbHele ypaBHeHUs"

62 Jlorapudm umncna. CBoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CoiicTBa orapudma 1

64 Jlorapudm umncna. CBoicTBa jJorapudpma 1

65 JlecATHYHBIE U HATYpAIbHBIC JTOTapH(PMBI 1

66 JlecaTuuHbIE U HaTypaJIbHbIE JOTapH(PMbI 1

67 [IpeobpazoBanne BEIpaKEHHIA, COACPIKAIIIX 1
aorapudmsl

68 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX 1
Jorapupmbl

69 [IpeobpazoBanne BEIpAKEHHA, COACPIKAIIIX 1
J0rapupmbl

70 Jlorapudmuueckas pyHkuus, €€ CBOWCTBA U 1
rpadux

71 Jlorapugmuueckas pyHKIus, €€ CBOUCTBA U 1
rpadux

79 Hcnons3oBanue rpaduka GyHKIUN 115 1

peueHus: ypaBHEHU N




Hcnonp3oBanue rpaduka QyHKIUH 15

3 pelIeHusl ypaBHEHUM
Jlorapudmuueckue ypaBueHusi. OCHOBHBIC

74 METOBI peIIeHUs Torapu(HMUIECKUX
YpaBHEHU I
Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE

75 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU
Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUU

77 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
Jorapu(pMUUECKUX ypaBHEHUIN

78 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUU
JOTapu(PMHUECKUX YpaBHEHUI

79 Konrtponbnas pabora: "Jlorapudmuueckas
¢yukuus. Jlorapupmudeckue ypaBHeHuUs"

80 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHTEHC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHTEHC
YHCIIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCHHYC U apKTaHI€HC
YHCIOBOTO apryMeHTa

83 APKCHHYC, apKKOCHHYC ¥ apKTaHTEHC
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 oTpeieIeHue TPUTOHOMETPHUYECKIX

(GYHKIMI YMCIOBOTO apryMeHTa




Tpuronomerpruyeckas OKpyKHOCTb,

85 OTpeIeTICHUE TPUTOHOMETPUUECKHUX 1
(YHKIHMIA YUCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

01 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

92 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAXCHUI

93 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIpKEHU I

94 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

96 Pemnienne TpUTOHOMETPUYECKUX YpaBHEHHHA 1

97 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

98 Pemnienne TpUTOHOMETPUYECKUX YpaBHEHHIA 1

99 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

100 Pemenne TpUTOHOMETPUYECKUX YpaBHEHHHA 1
KonTtponbHas pabora:

101 "TpUrOHOMETPUUECKNE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"

102 [TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS 1

nocJieroBaTebHOCTEN. MeTo




MaTeMaTUYECKON MHIYKLIMU

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 MocIieI0BaTeNbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmerraeckas mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoneuHo yObIBaroIias reoMeTpruiecKas
nporpeccust

107 CyMmmMma 6ecKOHEYHO yOBbIBAIOIICH
FEOMETPUUECKOHN MPOTrPECCHH

108 JIMHENHBIN U YKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyia CI0KHBIX MPOLEHTOB

109 JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucno e. Dopmyrna CI0KHBIX IPOIEHTOB

110 Hcnonp3oBaHne mporpeccuu Ui peuieHus
pealbHBIX 33aJ1a4 MPUKJIAHOTO XapaKTepa

111 Kontponbnas padoTa:
"[TocnenoBaTenbHOCTH U TIpOrpeccun’”

112 HenpepbiBHbIE QYHKIIMN U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMA

114 CaoticTBa (QDyHKIUI HETIPEPHIBHBIX HA
OTpe3Ke

115 CaoticTBa (QyHKIIUI HETIPEPHIBHBIX HA
OTpe3Ke

116 MeTtoa HHTEepBAIOB /ISl pEIICHUS

HEpPaBEHCTB




MGTOI[ HHTCPBAJIOB JIA pCIICHUS

117
HEPaBEHCTB

118 MeTtoa UHTEPBAIOB JJIsl pEIICHUS
HEPaBEHCTB

119 [IprMmeHeHre CBOMCTB HENPEPHIBHBIX
(GyHKUMH 1715 peleHus 3a1a4

120 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
(GyHKUMH 1715 pelieHus 3a1a4

epBasi ¥ BTOpasi IPOU3BOIHBIC (PYHKIIUU

121 IT y

122 OnpezneneHue, reoMeTPUYECKUI CMBICIT
MIPOU3BOIHOM

123 Onpenenenne, GU3HUECKUN CMBICIT
MIPOU3BOIHOMN

124 VYpaBHeHUe KacaTelbHON K IpapuKy
byHKIIUN

195 VYpaBHeHUe KacaTeNbHON K TpapuKy
byHKIIUN

126 [Ipou3BoHbIE AIIeMEHTAPHBIX (YHKIIHNA

127 [Tpon3BoiHBIE 3JIEMEHTAPHBIX PYHKLIUH

128 [IpousBogHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO Y KOMITO3UIINH ()yHKITHIA

129 [Tpon3BoiHAs CyMMBI, TPOU3BEICHHUS,
YaCTHOTO ¥ KOMITO3UIINH ()yHKITHIA

130 [IpousBoaHast CyMMBI, POU3BEICHUS,
YaCTHOT'O M KOMIIO3UIIMU (YHKLINH

131 KonTponbnas pabota: "[IponsBognas”

132 [ToBTOpeHnue, 06001IeHNE, CUCTeMaTH3aIUs




3HaHui: "YpaBHeHus"
133 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3AIIHS 1
3HaHui: "OyHkun"
134 Hrorosast koHTpoIbHAs paboTa
135 Wrorosas KoHTpoJBbHAS paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHNEe, CUCTEMATH3AINS 1
3HaHUH’
OBLIEE KOJIMYECTBO YACOB I10 136 10 0
[MPOTPAMME
11 KJIIACC
KosmmuecTBo yacoB DJIEeKTPOHHbIE
[
Jlj;_n Tema ypoxa Bcero Koutpoapupie  Mpaxruyeckue f:;:ennﬂ :)Ig[?;r;zz:fenbﬂme
padoThbI padoThI pecypesI
[IpuMeHeHne Mpon3BOJHOM K
1 uccaea0BaHuio PyHKIUN Ha 1
MOHOTOHHOCTb U 9KCTPEMYMBI
[IpuMeHeHne Mpon3BOJHOM K
2 WCCIICIOBAHMIO (DYHKITHH Ha 1
MOHOTOHHOCTB M 9KCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
3 WCCIICIOBAHMIO (DYHKITHH Ha 1
MOHOTOHHOCTh B SKCTPEMYMBI
[IpuMeHeHne MpOU3BOJHON K
4 UCCIIeIOBaHMIO (PYHKITHI Ha 1
MOHOTOHHOCTb U SKCTPEMYMBI
5 [IpumeHneHune Mpou3BOIHOM K 1




UCCIICIOBAHMIO (DYHKITHH Ha
MOHOTOHHOCTh M SKCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (PYHKITHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnenune HanOopIero u
HaMMEHBIIETO 3HAUYCHHS HETIPEPHIBHOM
(byHKINU Ha OTpe3Ke

Haxoxnenue HauOOJIBIIEr0 U

HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
GyHKIIUM Ha OTpe3Ke

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
GyHKIIUM Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GyHKIIUM Ha OTpe3Ke

11

12

13

Haxoxnenne HanOobIIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHON
(GyHKIIUM Ha OTpe3Ke

Haxoxnenne HanOobIIero u
HaMMEHBIIETO 3HaYEeHUs HETIPEPHIBHOM
(GyHKIMU Ha OTpe3Ke

[Ipumenenre npou3BOIHOM JUIs
HAaXO0XIEHUS HAaUJTY4Ilero PEeIICHUs B
MPUKJIAAHBIX 3a7a4ax

14

[Tpumenenne npou3BOTHOM IS
HaXOXKJICHUS HAMITYYIIIETO PEIICHUS B




MPUKIAAHBIX 3aa4dax

[Ipumenenue npou3BOHOMN IS
OnpeJIeJICHUsI CKOPOCTH U YCKOPEHUS

15 nporiecca, 3alaHHOTro (OPMYJIION HITN
rpaduKoM
[Ipumenenue npou3BOIHOMN IS

16 OTpe/ieNICHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3alaHHOTro (OPMYJIION HITH
rpaduKoM

17 Kommnosurus dyHkiuit

18 Kommosurust ¢pyHKImit

19 Kommnosurus dyHkiuit

20 I'eomeTpuueckue oOpas3sl ypaBHEHUH Ha
KOOPJAMHATHOW INIOCKOCTH

21 I'eomeTpuueckue oOpas3sl ypaBHEHUN Ha
KOOPJAMHATHOM TNIOCKOCTH

99 KontponsHas pabora: "HccnenoBanue
GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

93 [lepBooOpazHas, OCHOBHOE CBONCTBO
IepBOOOPA3HBIX

24 IlepBooOpazHbIe IeMEHTAPHBIX (QYHKIIHH.
[IpaBuiia Hax0X/1€HUS IEPBOOOPA3HBIX

o5 IlepBooOpazHbIe 1eMEHTAPHBIX (DYHKITHHA.
[IpaBuia HaX0XIEHUS IEPBOOOPA3HBIX

26 NHuterpai. I'eoMeTpudecKnii CMBICI
UHTerpaia

97 Brruncnenue onpeneia€HHOro nHTerpaia

o gopmyne Horotona-JleliOnuna




Boruncnenue onpeneiaéHHOro nHTerpaia

28
o ¢popmyie Hetotona-Jleitoauia

29 [TpumeHeHne UHTETpaia A1l HaXOXKACHUS
TUTOIIAJICH TUIOCKUX QUTYP

30 [IpumeHneHue nHTErpana Juist HaxOXKACHUS
00BEMOB reOMETPUUECKHX Tell

31 [Tpumeps! pemenniit quddepeHraIbLHbIX
ypaBHEHUH

32 [Tpumeps! pemennii qudQepeHIaIbLHbIX
YpaBHEHUI
MaremaTtuueckoe MOJEIUPOBAHKE

33 peabHBIX MPOIIECCOB C MTOMOIIBIO
nuddepeHInaTbHbIX YPaBHEHHH

34 KonTponbHas padora: "[lepBooOpasnast u
uHTerpan"

35 Tpuronomerpuieckne GyHKINHU, UX
CBOMCTBA U rpaduKu

36 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuveckne GyHKINHU, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpudeckne GyHKINHU, UX
CBOICTBA U rpaduKu

39 Tpuronomerpuueckue GyHKINHU, UX
CBOMWCTBA U TpapUKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YPaBHEHUN C IOMOILBIO

TpHFOHOMCTpH‘-ICCKOﬁ OKPY’KHOCTHU




OT60p KOpHEH TPUTOHOMETPHIECKHUX

41 YpaBHEHHUH C TTOMOIIBIO
TPUTOHOMETPHYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHIECKHUX

42 YPaBHEHUH C IOMOIIbIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUYECKHUX

43 YPaBHEHUH € IOMOIIbIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH

44 Pemenne TpuroHoMeTpuuecKux
HEPaBEHCTB

45 Perrenne TpUroHOMETPHUYECKUX
HEPaBEHCTB

46 Perienne TpUroHOMETPHUYECKUX
HEPaBEHCTB

47 Perienue TpUroHOMETPHUUECKUX
HEpaBEHCTB
KonTponbnas pabora: "['paduxu

48 TPUTOHOMETPUUECKUX (QYHKIHI.
Tpuronomerpuueckrue HepaBeHCTBA"

49 OCHOBHBIE METOJIBI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OCHOBHBIE METOJIBI PETICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

59 OCHOBHBIE METOJIBI PETICHUS

IMOKa3aTCJIbHBIX HEPABCHCTB




OcHoBHBIC MCTOJbI pCHICHUS

>3 Jorapu(pMHUUECKUX HEPABEHCTB
54 OCHOBHBIE METO/BI PELLIEHUS
norapuMIUYECKUX HEPABEHCTB
55 OCHOBHBIE METO/bI PELLICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
56 OCHOBHBIE METO/BI PELLIEHUS
Jorapu(pMHUUECKUX HEPABEHCTB
57 OcCHOBHBIE METO/BI PELLICHUS
HppaLMOHAIIbHBIX HEPABEHCTB
58 OCHOBHBIE METOABI PEIIEHUS
UppaloHaIbHBIX HEPABEHCTB
59 OcCHOBHBIE METO/BI PELLICHUS
HppaLMOHAIIbHBIX HEPABEHCTB
60 OcCHOBHBIE METO/BI PELLICHUS
HppalMOHAIIbHBIX HEPABEHCTB
61 I'paduueckue MeTO bl peLeHus
UPPaLMOHAIIBHBIX YPaBHEHUI
62 I'padnueckue MeToabl pereHus
UppalMOHATIbHBIX YpaBHEHUI
63 I'paduueckue MeTo bl peLIeHus
ITOKA3aTENIbHBIX YPAaBHEHU I
64 I'paduueckue MeTOIbI peLIeHUs
II0Ka3aTeIbHbIX HEPABEHCTB
65 I'padryeckue MeToabl pemeHus
Jorapu(pMUUECKUX ypaBHEHUI
66 I'paduueckue MeTOIbI peLIeHUs

Jorapu(MUIECKUX HEPABEHCTB




67

I'padmyeckue MeToAbI pelicHUs
JorapupMHUECKUX HEPABEHCTB

68

69

70

I'padmyeckue MeToAbI pelieHUs
MOKa3aTeIbHBIX U JOorapu(pMUIECKUX
YpaBHEHUU

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMuuecKux
YpaBHEHUI

I'padmyeckue MeToabl peieHus

IIOKAa3aTCJIIbHBIX U J'IOl"apI/I(bMI/I‘ICCKI/IX
HCPABCHCTB

71

I'padmyeckue MeToabI pemicHUsS
MOKa3aTeIbHBIX U JOrapu(pMUIECcCKux
HEPABEHCTB

72

KonTponbnas padora: "UppannonanbHele,
MOKa3aTeabHbIE U JIoTapupMHUUecKue
HepaBeHcTBa"

73

74

75

KommnnekcHble uncna. Anrebpandeckas u
TPUTOHOMETpHUYECKas (OpMbI 3arucu
KOMILIEKCHOTO YHCIIA

KommnnekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUecKasi pOPMBI 3aucu
KOMIIJIEKCHOTO YHUCIIa

Apudmernueckre onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

76

77

ApudmeTrrueckue ornepaum ¢
KOMIIJIEKCHBIMHU YU CJIaMU

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHUCCJI Ha




KOOPJAMHATHOW INIOCKOCTH

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHUCECJI Ha

8 KOOPJAMHATHOW INIOCKOCTH

79 ®opmynia Myaspa. Kopuu N-oii crenenu
13 KOMIUJIEKCHOTO YHUCIIa

80 ®opmyna Myaspa. KopHu N-oi crenesnu
13 KOMIUIEKCHOTO YHClIa
[IpuMeHeHne KOMITIEKCHBIX YHCEI TS

81 pemeHust GU3MIECKUX ¥ TeOMETPUIECKUX
3a1a4

82 Kontponbnas padota: "KommiekcHbie
yycna"

83 HarypanbHble 1 1ienbie yncia

84 HatypanbHble u 1ienbie uncna

85 [IpuMeHeHue Npu3HAKOB ACITUMOCTH
LIETIBIX YU CEI

86 [IpuMeHeHne MpU3HAKOB ACTUMOCTH
LETTBIX YHCEI

87 [IpuMeHeHne NpU3HAKOB AETUMOCTH
nenbix yncen: HOJ[ u HOK

88 [IpuMeHeHne NMpU3HAKOB AETUMOCTH
nenbix yncen: HOJ[ u HOK

89 [IpuMeHeHne MpU3HAKOB AETUMOCTH
LEJTBIX YHCEJI: OCTATKH 110 MOIYJTIO

90 [IpuMeHeHne NPU3HAKOB AEITUMOCTH
LEJIBIX YUCEJI: OCTATKU 110 MOIYJIIO

01 [IpuMeHeHne MPU3HAKOB AETUMOCTH

LEJIBIX YHCeN: aroput™ EBkiuaa mist




pelICHU 3a1a4 B LECJIbIX YHUCJIaX

92

93

Kontposbnas pabdota: "Teopus menbix
gucen"

CucreMa 1 COBOKYITHOCTb YPABHEHU.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEICTBUS

94

Cucrema 1 COBOKYTHOCTh YPaBHEHUH.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIeICTBUSA

95

96

97

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHEHUIN

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEH MppalMOHAIIbHBIX
YpaBHEHUU

OCHOBHEBIE MCTOJbI PCIICHHA CUCTEM U

COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUH

98

OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHbBIX
ypaBHEHUH

99

OcHOBHBIE MCTO/IbI pCHICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMUIecKux
YpaBHEHUI

100

101

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH Jorapu(pMuyecKux
YpaBHEHUI

HpI/IMCHCHI/IC CHUCTCM K PCIICHHUIO
MAaTCMaTHYCCKUX 3aJa4 M 3aJa4 U3




pa3nUYHBIX 001aCTeH HAYKH U PeabHOM
YKU3HU, MTHTEPIPETALUs [0JTyYEHHBIX
pe3yJIbTaToB

102

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 U3
pa3nuYHBIX 001aCTe HAYKH U PeabHOM
YKU3HU, MHTEPIPETaLUs [0JTy4YEeHHBIX
pe3yJIbTaToOB

103

[IprMeHeHne HEPAaBEHCTB K PELICHUIO
MaTeMaTH4YeCKHUX 3a/1a4 U 3a]1a4 U3
pa3NUYHBIX 001aCTe HAYKH U PEeaTbHOM
KU3HU, MHTEPIPETaLus I0Jy4YEHHBIX
pe3yJIbTaToB

104

Kontposnbnas pabora: "Cucremsi
panroHaTBHBIX, UPPALMOHATHHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEeHUH"

105

106

PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

PanmonaneHble HEpaBEHCTBA C
napameTpamu

107

108

109

PanvoHaneHbIE CUCTEMBI € ITapaMeTpaMu

WppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpamMu

HppatnmoHanbHble CUCTEMBI C
napameTpamu

110

111

[TokazaTenbHbIE ypaBHEHUS, HEPABEHCTBA C
rapameTpamMmu

Iloka3aTenbHbIE CCTEMEI C mapamMeTpaMu




112 Jlorapudmuueckue ypaBHeHUs,
HEepaBEHCTBA C [TapaMeTpaMu

113 Jlorapudmuaeckue CUCTEMBI C
napameTpamu

Tpuronomerpuyeckue ypaBHEHHUS C
napameTpamu

114

TpuroHomeTpruyeckue HEPaBEHCTBA C
napameTpamu

115

116 TpUroHomMeTpuIecKue CUCTEMBI €
rapameTpamu

[TocTpoenue u ucciaeaoBaHUE
117 MaTeMaTHUYECKUX MOJIEIICH peaabHbIX
CUTYaIMi C IOMOUIbIO YPABHEHUH C

napameTpamu

HOCTpOCHI/Ie Hn UCCIICIOBAHUC
118 MaTeMaTUYEeCKUX MOAeeH PCAIIBbHBIX
CI/ITyaI_[I/Iﬁ C IIOMOIIBIO CUCTEM ypaBHeHI/Iﬁ

C rmapamMeTpamMu

[TocTpoeHue u uccnenoBaHue
119 MaTeMaTUYECKUX MOJIENEN peaabHbIX
CUTYaIMH C IOMOIIBIO CUCTEM YPABHEHUHN

C rmapamMeTpamMu

KonTponsnas pabora: "3anauu c

120 "
napameTpamu

121 [ToBTOpenue, o6o0mEH e,

cuctemMaTusanus 3HaHui: "YpaBHeHus"

122 [ToBTOpenue, 06001IeHNE,

cUcTeMaru3anus 3HaHui: "YpaBHeHus"




123

[ToBTOpenue, 06001EHNE,
cucTeMaTu3alus 3HaHuil: "YpaBHEHHUS.
Cucrtembl ypaBHeHU "

124

125

126

[ToBTOpeHue, 06001IEHNE,

cucteMaTtu3aius 3Hanuii: "HepaBencrpa"

[ToBTOpeHue, o600IIEeHNE,
cucrtemaTtusanus 3Hanuil: "HepaBencrna'

[ToBTOpeHuE, 0000MIIEHNE,
cuctemaTusanus 3Hanuii: "HepaBeHncrna'

127

[ToBTOpeHme, 06001IEHNE,
cucremarusauus 3Hauuii: "[IpousBogHas u
e€ npumeHeHue"

128

129

130

[ToBTOpeHuE, 0000MIIEHNE,
cucremarusauus 3HaHuii: "lIponsBogHas u
e€ npumeHeHue"

[ToBTOpenue, 06001IeHNE,
cucreMmarusanus 3HaHuii: "[IpousBogHas u
e€ npumeHeHue"

[ToBTOpenue, o6o0IEHNE,
cucTeMartu3anus 3HaHuii: "MHTerpan u ero
IpuMeHeHue"

131

[ToBTOpenue, o6o0IIEHNE,

cucTeMaTu3aus 3Hanui: "OyHkuun"

132

133

[ToBTOpenue, 060061IeHNE,

cucrtemaTtusanus 3Hanuil: "OyHkuun'

[ToBTOpenue, 060061IeHNE,
cucTeMaTu3alus 3HaHuit: "OyHkuun'

134

WroroBas koHTpoJsibHAs paboTa




135 HToroBast KOHTpOJIbHAs paboTa 1 1
136 IToBTOpEHME, 0606H_ICHI:IC, 1
crcTeMaTH3alus 3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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