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HOACHUTEJBHASA 3AIINCKA

VYuebHblii Kypc «Anrebpa M Hayajga MAaTeMAaTHYECKOTO aHAIM3a» SIBISETCA
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0YyYaIOIIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KOTOpas (OpMYIUPYET CBOH
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TEHJICHIINN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCI B COBPEMEHHBIX ITH(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUUU U PaCCyXAaTh JEAYKTHUBHO, HUCIOIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuenus yueOHOro kypca «Anredpa M Hayala MaTeMaTUYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE, HAYKE U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyebHblli Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK W 4epe3 crnenuduky ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadalaM MaTeMaTHYeCKOTrO
aHaJlM3a JCKUT ACSITEbHOCTHBIN NMPUHIUI 00yUYEeHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BblUUCIEHUD», « DyHKIUU U Tpadukny, «YpaBHEHUS] U HepaBeHCTBay, «Hauana
MaTeMaTU4YecKoro aHanusa», «MHoxkecTBa H JIorTWKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YyYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCSI HMHTETPATUBHBIM, IIOCKOJIBKY OOBbEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMAaTUYECKUM allapaToM, y HUX IOCJIEI0BATENbHO (popmupyeTcs u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
peIleHusI CaMOCTOSITETFHO C(HOPMYJIMPOBAHHON MAaTeMaTHYECKOW 3a/1adyd, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensiercss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HATypajbHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMHU Ha MHOXKECTBE LIEJBIX 4YHUCEN, OCOOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCIHOJb3YEeMBIX YHUCEN U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

Jluaust «YpaBHEHHUS W HEPABEHCTBA» pPEATU3yeTCs Ha MPOTSIKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte OOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  pEIICHUS
palMoHaNbHBIX, HPPAIMOHANIBHBIX, TOKA3aTENbHbIX, JOTAapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimx mnapameTpsl. [lodydeHHblE yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO NTPOU3BOJHON, IPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOKJIEHUE HAauOOJbIINX U HAMMEHBIIUX 3HAYEHUH (QYHKINU.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CTerneHu W Jiorapudmsel. brarogaps u3zydeHuio anaredpandecKkoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEW B BHJIE PAaBEHCTB M HEPABEHCTB. Anreodpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKIUH IS pelIeHus 3a1ad U3 APYruX y4eOHBIX
IIPEAMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMATHYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (OpMyJaMu 3aBUCUMOCTH MEXIY
pa3NUYHBIMU BEJIMYMHAMH, MCCIIEOBATh TMOJYyYECHHbIE (PYHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MATEMAaTHYECKHUX, TaAK U MPHUKJIAJHBIX 3a/ad,
JOCTYITHBIX OO0YyYarolMMCs, TaK KaK y HUX MOSBISIETCS BO3MOXXHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLUMMA, OMpEeAeNsiTh HX HauOONbIIMNE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJIEH pealbHbIX CHUTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTUYECKOTO
aHanm3a CIocOOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKeCTBa M JIOTHKa)» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIOMMNA BCE Pa3ieiibl
MaTeMaTUKH © €€ TPUIOKEHUH, OHM CBSI3BIBAIOT pa3HBIE MaTEMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BaTh €0 JIJISi BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeayeT Ipu3HaTh
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
OOyYaroIIMXCsl, TIO3BOJISIET UM CTPOUTH CBOM PACCYXKJICHUS Ha OCHOBE JIOTHYCCKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIHUPOBAHUS, KOTOpPHIE MPHU3BAHbI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB TMOCTPOEHUS MOJIETEH peatbHBIX
CUTYyallMi, WCCIACAOBAHMS D3TUX MOJENEH C TOMOIIBIO ammapara anreOpbl H
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, ITOCKOJIBKY BECh MaTepualn
y4eOHOT0 Kypca HIMPOKO HCIONB3YeTCs JJIA pelieHus] MPUKIaAHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesitenbHOCTh MO (OPMUPOBAHWIO HABBIKOB PEIICHHS TPUKIAJHBIX 3a1a4
OpraHU3yeTCs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COJAEPKXAHUE OBYUYEHUA
10 KJTACC

Yucia ¥ BIYMCICHUSA

Panmonaneupie  uyncna. OOBIKHOBEHHBIE W JAECATUYHBIE JApOOH, TPOLEHTHI,
OeckoHeuHble nepuoanyeckue Apoodu. [Ipumenenne apodei n NpOLUEHTOB Ul PELICHUs
NPUKJIAJHBIX 337a4 U3 Pa3JINYHbIX OTPACIEH 3HaHUN U PEAIbHOMN KU3HHU.

JlelicTBuTENbHBIE ~ 4Mcha.  PanuoHanpHBIE W HPpPAUMOHANBHBIE  YHUCIIA.
Apudmerrueckue onepalnuy ¢ ACUCTBUTEIbHBIMUA YncIaMu. Moaynb A€HCTBUTEIBHOTO
yuciia u ero ceoictia. [IpuOamkEHHbIE BEIUMCICHUS], IPAaBUIa OKPYTJICHUs], IPUKHUIKA U
OLICHKA pe3yJIbTaTa BEIYUCICHUM.

Crenenp ¢ 1eiabpIM IokasareiaeM. buanom Hrerorona. Mcmonp3oBaHuMEe MOaXOIsIIEH
(dbopMbl 3amMcH JEHCTBUTENBHBIX YHCEN [UIsl pELIEeHUs NPaKTUYECKUX 3a1ad U
IIPEACTABIICHNS JAHHBIX.

ApudmeTrueckuil KOpeHb HaTypalbHON CTETIEHU U €r0 CBOMCTBA.

Crenenp ¢ panuMOHAIBHBIM IIOKA3aTeJieM M €€  CBOWCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm umcna. CpoiictBa Jorapupma. JleciTuuHble U HaTypajbHbIC
norapu@Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHIE€HC YHCJIOBOIO apryMeHTa. ApKCHHYC,
APKKOCUHYC U ApKTAaHI'€HC YUCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE MPeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YpPaBHEHUS.
PaBHOCUMIIBHBIE  ypaBHEHUS M ypaBHEHMA-CIEACTBHs. HepaBeHCTBO, pelleHue
HEpPABEHCTBA.

OcCHOBHBIE METOJbl PEHICHUS WENbIX M JIpPOOHO-pallMOHAIBHBIX YpPAaBHEHHH U
HEPABEHCTB. MHOIOWIEHBI OT OJHON NEpEeMEHHOM. JleseHre MHOro4YjaeHa Ha MHOTOWIEH
c octatkoM. Teopema be3zy. Muorousnens ¢ uensiMu ko3@dunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUM, COJIEPKAINX CTEIEHU U KOPHHU.

HppauroHaneHbie ypaBHEHUs. OCHOBHBIE METObl PEIICHHUS HPPALMOHAIBHBIX
YPaBHEHUM.

IlokazarenbHble  ypaBHEHHs. (OCHOBHBIE METOABI PELIEHUS IOKA3aTEIbHBIX
YpaBHEHUM.

[IpeoOpa3oBanue BbIpaXeHH, COAEPIKAIIUX JTOTapU(PMBI.

Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOJIbI PEIICHUS JIOTapu(PMHUUECKUX
YPaBHECHUU.

OcHOBHBIE TPUTOHOMETPHUUYECKUE (GopMyJIbIL. IIpeobpa3oBanue
TPUTOHOMETPUYECKUX BBIpAXKEHUN. PellieHre TpUroHoMeTpuyeCKuX ypaBHEHUM.



Pemienne cucrem JMHEWHBIX ypaBHEHUMU. Martpuma CHCTEMBI  JIMHEHWHBIX
ypaBHeHUH. OnpenenuTenb MaTpuilbl 2X2, €ro reoOMEeTpUYECKUi CMBICT U CBOWCTBA,
BBIUMCJIICHHE €r0 3HAYCHWs, IPUMEHEHHUE OIPEHCHUTENS JUIsl PELIEHUs CUCTEMBI
JMHEWHBIX YpaBHEHUM. PellleHne MpuKiIagHbIX 33/1ad C MOMOILIBI) CUCTEMbI JIMHEHHBIX
ypaBHeHuil. lccienoBaHue TOCTPOCHHOW MOJEIM C TMOMOIIBKD  MaTpull |
ONPEACTIUTEIIEH.

IlocTpoeHne MaremMaTUYEeCKUX MOJENIEW pEAJbHOW CUTyallud C IOMOLIBIO
YpaBHEHH W HepaBeHCTB. lIpuMeHEeHHWe YypaBHEHUW W HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3aJ]1ad U 33/1a4 U3 pa3IMYHbIX 00JacTell HAYKU U peabHOM KU3HU.

DOyHKUUM U TpaduKku

@yHkuus, crnocoObl 3amaHud  QyHKuuu. B3aumMHO o0OpaTHble  (DYHKIMH.
Komno3unms gynkiuii. ['paduk pyHkumu. DnemeHTapHble MpeoOpa3oBaHus rpauKoB
GyHKIMH.

OOnacTe ompeneiaeHuss U MHOXKECTBO 3HaueHUM QyHkuuu. Hymm QyHkumm.
[IpomexyTku 3HaKomocTostHCTBa. YETHble W Heu€THble (yHkuuu. llepuonuueckue
¢ynkuun. [IpomMeXyTKM MOHOTOHHOCTH (PyHKIMU. MaKCUMyMbl U MUHUMYMBI (DYHKIIMH.
HaunOoubliee 1 HauMeHblee 3HaYeHus: PYHKIMKM HAa IPOMEXKYTKE.

Jluneitnasi, KBajgpaTH4Hass U ApOOHO-TUMHEHHAs (QYHKIMH. DJIEMEHTapHOE
HCCJIEJOBAaHUE U TOCTPOCHUE UX IPAPUKOB.

CrenenHass (QyHKIUsi C HAaTypaJbHbIM W II€JbIM TOKa3zateneM. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHs N-OM cTeneHu Kak (QyHKUUU OOpaTHOM CTENEHU C
HaTypaJbHbIM MTOKa3aTEJIEM.

[TokazatenpHass w JorapudmMuueckas GyHKIHH, HX CBOWCTBA U rpaduKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHUH.

TpuroHomeTpuyeckas OKpYKHOCTb, ONPEIEICHUE TPUTOHOMETPUUECKUX (PYHKIUN
YUCJIOBOTO apryMEHTAa.

OyHKIMOHANBHBIE 3aBUCMMOCTH B pEalIbHBIX Mpoleccax W sBJIeHUsX. ['padpuku
pEAIbHBIX 3aBUCUMOCTEMN.

Hayaja MmaTeMaTH4ecKOro aHajamnsa

ITocimenoBaTeIbHOCTH,  CIIOCOOBI  3aJaHMsA  IIOCJIEAOBATENLHOCTEH.  MeTox
MaTeMaTUYECKOW HMHAYKUWH. MOHOTOHHBIE W OTpPaHUYEHHBIE IOCIECAO0BATEIBHOCTH.
HcTopust BO3HUKHOBEHUSI MATEMATUYECKOTO aHaIN3a Kak aHajan3a 0ECKOHEYHO MaJIbIX.

ApudmeTrnueckas U TreoMeTpuueckas mporpeccud. beckoHeyHo yObIBaroImas
reomerpuyeckas mnporpeccus. Cymma O€CKOHEUYHO YOBIBAaIOIIEH TIe€OMETpUYECKON
nporpeccur. JIMHEHHBIM M IKCIIOHEHUHUAJIbHBIM POCT. Yucimo €. dopMysia CIIOKHBIX
IIPOLEHTOB. Mcronp30BaHMe MPOTPEeCcCHM Ul PELICHUS PEajbHbIX 3a1ad MPUKIATHOTO
Xapaxkrepa.

HenpepriBHble QyHKIMHM W uX cBoWcTBAa. TOUKM pa3pbiBa. ACUMOTOTHI TpaduKOB
¢yukiuit. CoiicTBa (QYHKIMM HENPEPHIBHBIX Ha OTpe3ke. MeToj HWHTEpBaJiOB IS



pelieHus: HepaBeHCTB. lIpuMeHeHne CBOMCTB HENpPEPBIBHBIX (DYHKIMHM A pelIeHus
3az1ay.

[lepBas u BTOpas mpou3BoaHble ¢GyHKIUU. OnpeneneHue, T€OMETPUUECKUN U
($u3nueckuil CMbICI MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOM K rpa@uKy (pyHKIHH.

[IpousBoaHble 3neMeHTapHbIX (QyHKuM. I[Ipom3BogHas cCyMMbl, NpPOU3BEACHMUS,
YaCTHOTO M KOMIO3UIUU (PYHKLIUH.

MHosKecTBa M JIOTMKA

MHOxeCcTBO, Oomnepalii HaJ MHOXECTBAMHM M MX CBOMCTBa. J(marpammel Diliepa—
Benna. lIpuMmeHeHHE TEOPETUKO-MHOKECTBEHHOIO aIlllapara Jyuisl OMMCAHUS PEabHBIX
IIPOLIECCOB U SIBJICHUH, TP PELICHUH 33]a4 U3 IPYrUX y4EOHBIX IPEIMETOB.

Onpenenenne, TeopeMa, CBOMCTBO MaTeMAaTHYECKOTO OOBEKTa, CIEACTBHE,
JIOKa3aTeIbCTBO, PABHOCUJIBHBIC YPABHEHUS.

I[INTAHAPYEMBIE PE3VIJIbTATBI OCBOEHUA YUYEBHOI'O KYPCA «AJII'EBPA
1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A» (YTJIYBJIEHHBIM YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIETI'O OBPA3OBAHNA

JINYHOCTHBIE PE3YJIBTATDI

1) rpaxaaHCKOro BOCIIMTAHMSI:

c(OPMHUPOBAHHOCTh TPAXKIAHCKONM NO3UIUU OOYYAIOIIErocss KaK AaKTUBHOIO U
OTBETCTBEHHOTO YJIEHa POCCHICKOro 0OIlecTBa, MPEACTaBICHUE O MaTeMaTHYEeCKUX
OoCHOBax (h)YHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SIBICHUH, MPOLEAYP TPaXKIAHCKOTO
oOmecTBa (BIOOPHI, OMPOCHI U JPYroe€), YMEHHE B3aUMOJEHCTBOBATH C COIMAIBHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX QYHKIUSIMH U Ha3HAUCHHUEM;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTh POCCUHCKONM TPAKIAHCKOM WJICHTUYHOCTHU, YBAXKEHUA K
MpOUIJIOMY M HACTOSIILIEMY POCCUUCKOM MaTE€MaTUKH, LEHHOCTHOE OTHOILICHUE K
JOCTHKECHUSAM POCCUMCKMX MATEMAaTHKOB M POCCHUMCKOM MAaTe€MaTH4YECKOW UIKOJIBI,
MCIIOJIH30BAaHUE ITUX JOCTIKCHHUM B IPYTUX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE JIyXOBHBIX IIEHHOCTEH POCCHUIMCKOr0 Hapoaa, cHOPMUPOBAHHOCTH
HPAaBCTBEHHOI'0 CO3HAHUA, J3THUYECKOIO IIOBEACHUS, CBI3aHHOTO C MNPAKTHYECKUM
MIPUMEHCHUEM JIOCTH)KEHUW HAYKH M ACATEIIBHOCTBIO YYEHOI0, OCO3HAHUE JIMYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHHWE K MHpPY, BKIKOYAsA OCTETUKY MATEMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, PEHIeHWH, PacCyX JACHHUH, BOCHPUUMYUBOCTb K
MAaTEMATUYECKUM ACTIEKTAM Pa3JIMYHBIX BUJIOB UCKYCCTBA;



5) pu3uyecKoro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHHsI TPUMEHATh MAaTEMAaTHUYCCKHE 3HAHUS B HMHTEpEcax
3I0pOBOTO M 0e30macHOTO 00pas3a KW3HHW, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY
3I0pOBBIO  (30POBOE TMHUTaHUE, COANAHCUPOBAHHBIM pPEXUM 3aHATUH M OT/AbIXA,
peryisipHas pu3nyeckas akTUBHOCTD), (PU3NYECKOE COBEPIICHCTBOBAHUE MPHU 3aAHATHUAX
CIIOPTUBHO-03/I0POBUTEIHHOUN €SI TEIbHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHWE LIEHHOCTH TPYIOJIOOMs, MHTEPEC K Pa3IudyHbIM
chepam mpodecCHOHANILHON JESTENbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U €
MPWIOKEHUSIMUA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied npodeccun u
peanu30oBbIBaTh COOCTBEHHBIC JKM3HEHHBIC IUIaHBbl, TOTOBHOCTh U CIIOCOOHOCTH K
MaTeMaTUYECKOMY OOpa30BaHUI0O M CaMOOOpPa30BAaHUIO HA MPOTSHKEHUM BCEHM KU3HH,
FOTOBHOCTh K AKTUBHOMY Y4YacTHIO B PEHICHUU MPAKTHYECKUX 3a/1a4 MaTeMaTH4YECKOU
HaIpaBJICHHOCTH;

7) IKOJIOTH4YeCKOr0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh KOJIOTUYECKOU KYJIbTYpPbl, TOHUMAHHUE BIIMUSHUS COLIMAIBHO-
AKOHOMMYECKHUX MPOIIECCOB Ha COCTOSTHUE TIPUPOTHON U COLUATILHOM Cpejibl, OCO3HAHUE
rJI00AJIBHOTO XapakTepa JKOJIOTHYECKUX TMpoOJieM, OpHUEHTalMs Ha MPUMEHEHHE
MaTeMaTUYeCKUX 3HAHWM JJisi pelieHus 3a7ad B 00JacTH OKpYXKAroIIel Cpensl,
MJIJAHUPOBAHKUE TIOCTYNKOB M OIIEHKH WX BO3MOXKHBIX IMOCJIEIACTBUM IJIsI OKpYKarouen
cpenbl,

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAaKTHKW, TOHMMAHHE MAaTeMAaTHUYECKOW HAyKU Kak
chepbl YeIOBEYECKON NIESITEIBHOCTH, ATANOB €€ pa3BUTHSI U 3HAYMMOCTU JJISI PA3BUTHS
[UBUIN3AIINKM, OBJIQJICHUE S3BIKOM MATEMaTUKH W MAaTeMaTUYECKOM KyJIbTYpOM Kak
CPEACTBOM  I[O3HAaHUA  MHUpPa, TOTOBHOCTh  OCYWIECTBIATH  HPOCKTHYHO U
HCCIIEIOBATENbCKYIO JIEATEIIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aeiicTBUA:

BBIABISATH W XapPaKTEpPU30BaTh CYIIECTBEHHbIC NPU3HAKM MaTEMaTUYECKUX
00OBEKTOB, TOHATUH, OTHOIICHWA MEXIY MOHATHUSAMU, (HOPMYIUPOBATH OIMpPEACIICHUS
MOHSTUH, YCTAHABIIMBATh CYIIECTBEHHBIH NpPHU3HAK KIACCH(UKAIMKM, OCHOBAHUS IS
000011IeHNS U CpaBHEHUS, KPUTEPHUH TIPOBOJIMMOTO aHAIN3A;

BOCIIPMHUMATh, (DOPMYIHPOBATh U MPEOOPa30BbIBATh CYKACHUS: YTBEPAUTEIbHBIC
U OTpUIIaTeIbHBIC, CIUHUYIHBIC, YACTHBIC U OOIINE, YCIOBHBIC,



BBISIBJISITh MAaT€MaTUYEeCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHBOPEYUS B
dakTax, TaHHBIX, HAOTIOACHUSIX U YTBEP)KICHUSAX, IPEAJIaraTb KPUTEPUU TSI BHISIBIICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;

JenaTh BBIBOJABI C  HMCIOJIb30BAaHMEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUCHU 110 aHAJIOTUH;

MPOBOANTH CAMOCTOATEIHHO JIOKA3aTeIbCTBA MAaTEMaTHUYECKUX YTBEPKICHHIMA
(mpsiMble ¥ OT TPOTHUBHOTO), BHICTpAaUBaTh APTYMEHTAIMIO, MPUBOAUTH TPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBO/IbI;

BBIOMpATh CIOcO0 pelieHus yuyeOHOM 3aiaud (CpaBHUBATH HECKOJIBKO BapHUaHTOB
pellieHus, BbIOMpaTh Haubosee MOAXOASAIIUNA ¢ YYETOM CaMOCTOSITENIBHO BbIJIEICHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBarenbckme 1eiicTBUS:

UCIIOJb30BaTh  BOMPOCHI KaK HCCIENOBATENbCKUM HMHCTPYMEHT TO3HAHMUS,
(dbopMynpoBaTh BOIIPOCHI, (PUKCHpYIOIIME MPOTUBOpEUYUE, MpoOIeMy, yCTaHABIUBAThH
MCKOMOE€ U JIaHHO€, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;

MPOBOANTH CaMOCTOSITENIbHO CIUIAHHUPOBAHHBIA JKCIEPUMEHT, UCCIEIOBaHHE IO
YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaThYecKoro OO0BEeKTa, SBJICHHS, MpOLEcca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMHU, SBICHUSIMH, NIPOLIECCAMU;

CaMOCTOSTENIbHO  (OpMyIHpOBaTH OOOOIIEHUS W BBIBOJABI 10 pe3yJbTaTaM
MPOBEAEHHOTO HAOIOACHUS, MCCIEIOBAaHUS, OIICHUBATH JTOCTOBEPHOCTH MOJIyUYEHHBIX
pe3yJbTaTOB, BHIBOJOB M O000IICHUH;

IPOrHO3UPOBAaTh BO3MOXKHOE pPa3BUTUE IIpolecca, a TakKe BbIIBUIATH
MPEOJIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ nndopmanueii:

BBISIBJISITH ACPUIIUTH HH(DOPMAINU, TaHHBIX, HEOOXOIUMBIX ISl OTBETa HA BOIMPOC
U JIUISL peIeHus 3a1a4u;

BbIOMpaTh WHGOPMAIMIO W3 KMCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAIW3HPOBAThH,
CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATh WHOOPMAIUIO PA3TUYHBIX BUAOB U (HOpM
Mpe/ICTaBICHHUS,

CTPYKTYpUpOBaTh HWHGPOPMAIUIO, TPEACTAaBIATh €€ B PAa3IMYHBIX (opmax,
WJUTIOCTPUPOBATH TpapUuecKy;

OLICHMBATh HAJA&KHOCTh MHGPOPMAIMU IO CAMOCTOATEIBHO CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe NeiiCTBHUSA

Oo0wmenue:

BOCIPUHUMATh U (POPMYIHpPOBATh CYKIEHUS B COOTBETCTBHHM C YCJIOBHSIMH U
LEJIAMU OOIIEHHUs, SICHO, TOYHO, TPAMOTHO BbIpa)kaThb CBOK TOYKY 3PEHHS B YCTHBIX U
IIMCBMEHHBIX TEKCTaxX, JaBaTh IOSICHEHUS 10 XOAY PELICHHUs 3aJa4d, KOMMEHTUPOBAThH
ITOJIyYEHHBIA PE3yJIbTaT;



B Xo0le OOCYXIEHHUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOM TEMBI,
poOJIEMBI, pelIaeMoi 3aJaud, BBICKA3bIBATh WJEH, HALEJEHHBbIE HA MOWCK PEIICHMS,
COMNOCTaBIISATh CBOM CYXJACHHS C CYXICHUSMH JAPYIMX YYacTHUKOB JHallora,
oOHapy>KUBaTh pa3IMYMe U CXOJCTBO IMO3UILIMMA, B KOPPEKTHON Gopme HopmMyIupoBaTh
pa3HOIJIacHsl, CBOU BO3PAKEHUS;

MPEACTABIATh PE3YyJbTaThl PEIIECHUS 3aJadd, HKCIEPUMEHTa, HCCIEIOBAHMUS,
MPOEKTa, CaMOCTOSATENbHO BBIOMpPAaTh (QopMaT BBICTYIUIGHHS C Yy4€TOM 3ajad
IpEe3eHTAllMU U OCOOEHHOCTEH ayAUTOPHUH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:

COCTABJISITh IUJIAH, QJITOPUTM PEIICHHUs 3a7add, BBIOMpATh CIOCOO pelIeHUs ¢
y4€TOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUMN ¢ yU€TOM HOBOU UH(pOPMAIIUH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBII UHTE/JIEKT:

BJIaJICTh HAaBBIKAMM I[103HABATEJIbHOW pe(IEKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUA U MBICIUTEIBHBIX MPOIECCOB, HMX Pe3yJbTaTOB, BIAJETh CIOCOOaMHU
CaMOITPOBEPKH, CAMOKOHTPOJIS Tpolecca M pe3yibTaTa PEUICHUS MaTEeMaTHYEeCKON
3a/1auu;

NpPEABUNICTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IIpPU pPEUICHWU 3aJayH,
BHOCUTh KOPPEKTHUBBI B JCSATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBUE pe3yJibTaTa IETU U YCIOBUAM, OOBSICHATH NPUUUHBI
JOCTUKEHUS WM HEJJOCTUKEHUS PE3yJIbTAaTOB JICSITEILHOCTH, HAXOAUTh OIIMOKY, JaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJILHOCTD:

MOHUMATh U MCTIOJIH30BATh MPEUMYIIIECTBA KOMAHIHOW U WHIUBUIYATbHON paOOTHI
MpyU pelleHUH Yy4eOHBIX 3a7ady, MPUHUMATh 1I€JIb COBMECTHOM JEesATEIbHOCTH,
IJIAaHUPOBATh OPraHM3alMI0 COBMECTHOM paboThl, pachpeAessaTb BHABI padoT,
JIOTOBApUBATLCS, OOCYXXJIaTh MPOLECC U pe3yJbTar paboThl, 00001IaTh MHEHUS
HECKOJIbKHX JIIOJICH;

y4acTBOBaTh B TPYNMNoOBBIX (opmax paboThl (0OCyKaeHus, OOMEH MHEHH,
«MO3TOBBIE ITYPMBI» U UHBIE), BBITIOJHITH CBOKO YacTh PabOTHl U KOOPJIUHUPOBATH CBOU
JNEUCTBUS C APYTUMHU YJIE€HAMHM KOMAaH/Ibl, OIICHMBATh KAYECTBO CBOETO BKJIaJla B OOIIUM
MPOYKT TIO KPUTEPUIM, CPOPMYITUPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBU.



HPEAMETHBIE PE3YJIbTATBI

K xoniy o0yuyenust B 10 kiiacce o0ydaromuiics MOJIyYUT CIEAYIOIUE MPEIMETHBIC
pe3ynbTaThl MO OTACIBbHBIM TeMaM pabodeil mporpaMmbl yuyeOHOro Kypca «Ainredpa u
Hayaja MaTeMaTHYE€CKOr0 aHAJIN3a:

Yuciia 1 BBIYMCTICHUS:

CBOOOJHO  ONEPUPOBATH TMMOHATHUAMM: pAlUMOHAIBHOE YHCIIO, OECKOHEeYHas
nepuoaudeckas Ipo0b, MPOIEHTHI, UPPAIMOHAIIBHOE YHCIIO, MHOYKECTBA PallMOHAIIBHBIX
U JEUCTBUTENBHBIX YUCET, MOAYJIb AEHCTBUTEIBHOTO YUCIA;

MPUMEHATh APOOU W MPOLEHTHI JUIsl PELICHUs MPUKIAJAHBIX 3a7a4 W3 pa3InYHbIX
OTpacJIe¥ 3HAHUW U pPEAIbHOU KU3HU;

OPUMEHSTh TMPUOIMIKEHHBIE BBIYUCICHUSA, TpaBUIa OKPYIJICHUS, MPUKHUIKY H
OLICHKY pe3yJbTaTa BbIYHMCIICHUN;

CBOOOJIHO OINEpPUPOBATh MOHIATHEM: CTENEHb C LEJbIM MMOKa3aTelIeM, UCII0Ib30BaTh
MOAXOASILY0 POpMY 3alUCH JTEHCTBUTEIBHBIX YUCEN IJIs PELICHHS IPAKTUYECKUX 3a7au
Y IIPE/ICTABIICHUS JaHHBIX;

CcBOOOZIHO ONEepUpoBaThb NOHATHEM: apU(PMETUYECKUN KOpPEHb HATypaJbHOU
CTEIICHU;

CBOOOJIHO OIEPUPOBATH MOHATUEM: CTETIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJIHO OIEPUPOBATH MOHATUSIMMU: JIOTApU(PM Urcia, IECITUUHBIE U HATYpaJlbHbIE
norapuMsl;

CBOOOZHO ONEpUpOBaTh MOHATHUSAMHU: CHUHYC, KOCHUHYC, TAHI€HC, KOTaHI€HC
YHUCJIOBOTO apTyMEHTA;

ONepUpOBaTh TMOHATUAMH: APKCUHYC, APKKOCHUHYC M apKTaHT'€HC YHCIOBOIO
aprymMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOZHO OMNEpUpOBaTh MOHATHSMHU: TOXIECTBO, YypaBHEHHE, HEPaBEHCTBO,
PaBHOCWJIbHBIC YPABHEHUS U YPABHEHUSI-CIICJICTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

OPUMEHSTh Pa3IUYHbIC METObI PEUICHUS PAIIMOHATIBHBIX U IPOOHO-pallMOHAIBHBIX
yYpaBHEHUH, NPUMEHITh METOJI UHTEPBAJIOB JJIsl PEILICHUS HEPABEHCTB;

CBOOOZIHO ONEpUPOBATh TOHATHUSMHU: MHOTOWIEH OT OJHOW TepeMEeHHOH,
MHOTOYJIEH C LEJIbIMU KO3(pGUIMEHTAMH, KOPHM MHOTOUYJIEHA, MPUMEHSTH JeJICHUEe
MHOTO4WIEHa Ha MHOTOYJIEH C OCTAaTKOM, TeopeMy be3y u Teopemy Buera nnst pemienus
3a/1ad;

CBOOOZIHO ONEpUPOBATh MOHATUSMU: CHCTEMa JIMHEHHBIX ypaBHEHUH, MaTpHIIA,
ONPENEIUTENIb MAaTPULIBI 2 X 2 U €ro0 F€OMETPUYECKUA CMBICI, UCIIOJIb30BaTh CBOWCTBA
onpenenuTenss 2 X 2 Juisl BBIYMCIEHUS €r0 3HA4Y€HHs, TPUMEHSITh ONPEIETUTENH IS
pELICHNsT CHUCTEMBbI JIMHEWHBIX YpPaBHEHUW, MOJEIUPOBATh PpPEAIbHBIE CHUTYallUH C
NOMOIIBIO CHCTEMBI JIMHEHMHBIX YPAaBHEHUMN, HCCIEN0BATh MOCTPOEHHBIE MOJEIU C
MTOMOILBIO MaTPHUIL U ONPEJIETUTENICH, MHTEPIPETUPOBATH NOJYYEHHBIN PE3YNIbTAT;



MCIIOJIb30BaTh CBOMCTBA JEHCTBUI C KOPHSIMU 7Sl MpeoOpa30BaHuUs BhIPAKCHMUIA;

BBITIOJHATh TMPEOOPa30BaHMsI YHCIOBBIX BBIPAKEHUN, COAEpXKAIIUX CTENEHU C
paloHaIbHBIM TTOKa3aTeNIeM;

UCIIOJIb30BaTh CBOMCTBa JOrapudMoB Ui MpeoOpa3oBaHus JOrapupMUUECKUX
BBIPAKECHUM;

CBOOOZIHO OMEpUPOBATh MOHITHSIMH: HppPAlMOHANBHBIE, TIOKa3aTelbHbIE U
jgorapuMuuecKue ypaBHEHHUs, HAXOAWTh WX PEUICHUS C MOMOIIBIO PAaBHOCHIBHBIX
NEPEXO0I0B U OCYIIECTBIISISI TPOBEPKY KOPHEH;

NPUMEHSATh OCHOBHBIE TPUTOHOMETpUUYECKHe (OpPMYIbl g TpeoOpa3zoBaHuUs
TPUTOHOMETPUUECKUX BBIPAKCHUM;

CcBOOOHO OIEPUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHSATDH
HEOoOXoauMBbIe (POPMYJIBI [JSl PEIICHHsS OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX
YpaBHEHUN;

MOJIETIUPOBATh PEAIbHbIE CUTYallMU Ha SI3bIKE alreOpbl, COCTABISTH BBIPAKEHUS,
ypaBHEHHUs, HEPABEHCTBA MO YCJOBHIO 3a/1ayH, MCCIEIOBATh MOCTPOCHHBIE MOJETH C
MCIIOJIb30BaHUEM ammapara aareOphl.

DOyHKUMU U rpaduKm:

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: GYHKIUS, CHOCOObI 3ajaHusi (YHKIINH,
B3aUMHO OOpaTHble (YHKIHMH, KOMIIO3HMIMS (YHKIUN, Tpaduk (YHKIMUU, BBITOIHSATH
aJIeMEeHTapHbIE TPeo0pa3zoBaHus rpa@uKoB (QyHKIIHI;

CBOOOIHO OTIEPUPOBATH MOHATUSAMU: 00JIACTH OMPEEICHHSI U MHOKECTBO 3HAUCHU
byHKIMH, HYJIU PYHKITUH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOZIHO  ONEpUpPOBaTh  MOHATUSAMHU: UYETHbIE U HEYETHbIE  (PYHKIMH,
nepuonyecknue (PyHKIMH, MPOMEKYTKH MOHOTOHHOCTH (YHKIIMH, MaKCUMyMbl U
MUHUMYMBI (YHKITUH, HaHOOJbIIIee N HAaMEHbIIIee 3HaUeHHE (PYHKIIMN Ha TIPOMEKYTKE;

CcBOOOIHO OTIEpUPOBATH MOHATHIMH: CTETICHHAs (PYHKINS C HATYPaJIbHBIM U LIEJIBIM
nmokasatesieM, rpaduk CTEEHHOW (DYHKIIMM C HATypajdbHBIM M IIEJIBIM IOKa3aTeNeM,
rpaguKk KOpHA N-0Ml CTemeHW Kak (PYHKIUKA OOpAaTHOW CTENEeHH C HaTypajJbHBIM
MOKa3aTeNeM;

OTIepUPOBAThH MOHITUAMM: JIMHEHHAS, KBapaTUIHAs U IPOOHO-TMHEHHAS QyHKITUH,
BBITIOJTHSATH DJIEMEHTAPHOE UCCIICIOBAHUE U MIOCTPOCHHE UX TPaHKOB;

CcBOOOZHO OMNepUpOBaTh TMOHATUSMHU: TOKaszaTeldbHas U Jorapudmuueckas
GyHKIMH, UX CBOMCTBA U rpadUKH, UCTIOIH30BaTh UX TPadUKH JIJIsl PEIICHUS YPaBHEHU;

CBOOOMHO  OMEpUpOBaTh TOHATUAMH:  TPUTOHOMETPUYECKAs  OKPYKHOCTD,
onpe/erieHue TPUrOHOMETPUUECKUX (PYHKIIUNA YUCIOBOI'O apryMEHTa;

MCIIOJIb30BaTh TpapuKy (QPYHKIMHA A UCCIEAOBAaHUS MPOIIECCOB M 3aBHCUMOCTEM
IpU PeUICHUH 3a7a4 U3 APYrHX Y4eOHBIX NMPEAMETOB U pealbHOW >KU3HU, BBIPAKATh
dbopMynaMu 3aBUCUMOCTH MEXKIY BETHUYNHAMU;



Havana mareMaTH4ecKOro aHaJIu3a:

CBOOOZIHO OMEpUPOBaTh MOHATHAMH: apudmMeThdyeckas U TeoMeTpUyecKas
nporpeccusi, OCCKOHEYHO YOBIBAaIOIIasi T€OMETpUYECKas MpOorpeccus, IUHEHHBIA U
AKCIIOHEHIIUATBHBIN pOCT, (HOpMyJia CIOXKHBIX MPOLEHTOB, UMETh MPEJCTABICHUE O
KOHCTAHTE;

HCIIOJIB30BATh MTPOTPECCHUM JIJISl PEILICHUS PEaIbHBIX 33124 MPUKIIATHOTO XapaKTepa;

CBOOOJHO OMNEPUPOBATh MOHATHSIMH: IOCIEIOBATENIBHOCTb, CHOCOOBI 3aJaHus
MOCJIEN0BATENBHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE MMOCIEA0BATEIbHOCTH, IOHUMATh
OCHOBBI 3apO’KJIEHUS MAaTEMAaTHUYECKOTO aHaIM3a KaK aHalin3a 0ECKOHEYHO MaJIbIX;

CBOOOZIHO ONEpUPOBATH IMOHATUSAMU: HENPEPbIBHBIE (PYHKIMH, TOYKH pa3pbiBa
rpaduka QyHKIHMH, aCUMIITOTHI rpaduka PyHKIINY;

CBOOOJHO ONEpPUPOBATH TMOHATHEM: (YHKLMs, HENpEepbIBHAsE Ha OTpeE3Ke,
IPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKIMH JIs1 peLICHU 3a/1a4;

CBOOO/IHO ONEpUpPOBaTh MOHATHUAMMU: IE€pBas W BTOpas IMPOU3BOJHBIE (PyHKIIHH,
KacarelibHas K TpaduKy QpyHKIUY;

BBIYUCIITh POU3BOJHBIE CYMMBI, IPOU3BEACHHS, YACTHOTO M KOMIIO3ULMU ABYX
(yHKLHIA, 3HATh MPOU3BOIHBIE JIEMEHTAPHBIX (YHKLIUA;

UCIIOJIb30BaTh T€OMETPUUECKUN M (PU3UUECKUIM CMBICI MPOU3BOTHON JIJISl peleHus
3a/1ay.

MHoKecTBa M JIOTHKA:

CBOOOJIHO OINEPUPOBATH MOHATUAMH: MHOKECTBO, ONEPallUU HaJl MHOKECTBaMU;

UCIIOJIB30BaTh TEOPETHUKO-MHOKECTBEHHBI amnmapar il ONMCaHUS peajbHBIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUHU 3a/1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOZIHO ONEpUpOBATh TOHATUSMHU: OIpENeJeHHe, TEeopeMa, YypaBHEHHE-
CJIEICTBHE, CBOMCTBO MAaTeMaTHYECKOTO OOBEKTa, J0KAa3aTEeNbCTBO, PABHOCUIIbHBIC
YpaBHEHUS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pasoBare/ibHbIC
padoTshI padoThI
pecypchl
MHOXECTBO 1€CTBUTEIIbHBIX YUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1 0
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1 0
LEJIbIM IT0Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1 0
HppanmonanbHble ypaBHEHUS
4 [TokazarenbHas pyHnkuus. [lokazarenbHbie 10 1 0
ypaBHEHHUS
5 Jlorapudmuueckast pyHKIUS. 18 1 0
Jlorapudmuueckue ypaBHEHHS
5 Tpuronomerpruyeckue BoIpaXXeHUs U 29 1 0
YpaBHEHUs
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 5 0 0
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 9 0




HOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne arTa udpoBbie
n/n Tema ypoka Bcero Kontpoaensie — IpakTiiecikue fI[Sy‘ICHPIH :)lﬁ[()l:ll;OBaTeJIbele
padoThI padoTsbI pecypesI
1 MHo0€ecTBO, onepaluy HaJl MHOKECTBAMU 1 0 0
1 X CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1 0 0
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1 0 0
anmapara JJisl pelieHus 3a1a4
Pamnonansheie unciaa. OOBIKHOBEHHBIC U
4 JECATUYHBIC IPOOH, TTPOIICHTHI, 1 0 0
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
Parnnonansheie unciaa. OOBIKHOBEHHEIC U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1 0 0
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH
6 [Ipumenenue npobeit 1 MPOLEHTOB JIst 1 0 0
pelieHus MPUKIAIHBIX 33124
7 [Tpumenenue apobeli U MPOIEHTOB IS 1 0 0
penieHus MPUKIAIHBIX 33124
8 JlelicTBUTeNIbHBIE YKCIIa. PallnoHalbHbBIE U 1 0 0
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue ornepanuu c 1 0 0
JIEMCTBUTEIIbHEIMH YK CIIaMHU
10 Mopaynb AeiCTBUTENBHOTO YKCIIA U €r0 1 0 0

CBOMCTBA




11

[IpubanxEHHBIE BRIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTObI pCIICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METOIbI PEIICHHS 1IEJIbIX U
IpOoOHO-pallMOHATIBPHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHorowwieHsl OT OJHON EPEMEHHOM.
JleneHne MHOTOYJICHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

16

MHorousIeHbI ¢ 1eabIMA K0P hUITUEHTAMH.
Teopema Buera

17
18

Pemenue cucreM IMHENHBIX ypaBHEHUI

Pemrenne cucreM TMHENHBIX YpaBHEHUN

19

Marpura cucTeMbl JINHEWHBIX YPaBHEHHM.
Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUYECKHUI CMBICT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

20

21

Onpenenurens MaTpULbl 2X2, €ro
T€OMETPHUUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIIEHHE €0 3HAYEHUS

[IpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemienue npukiiagHbIxX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHU

23

24

25

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KoHnTtposbHas padota: "PanronanbHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YpaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus HYHKIUH.
B3aumno obpatabie pynkiuu. Kommnosunus
byHKIMI

26

I'paduk ¢pyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

27

28

29

Ob6unacTp onpeaeneHus: 1 MHOXKECTBO
3HaueHu# QpyHkuwuu. Hynmu ¢pyHKImm.
[IpomeXyTKH 3HAaK IOCTOSHCTBA

YérHble U HEUETHBIE (DYHKIINU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHNUE
(GYHKIINHM Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTudHas v IpoOHO-
TuHeHas GyHKuun

31

32

DJeMeHTapHOe UCCIeI0BaHue U
nocTpoeHue rpauKoB ATUX QYHKIUN
DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

33

Crenens ¢ IIEJIBIM TTOKa3aTeneM. buraom




Hrrotona

34

35

CreneHs ¢ 1eJIBIM TTOKa3aTeaeM. buaoMm
Hrrotona

CrenenHas GyHKIHS C HATYPAJIbHBIM U
HeJIBIM NToKa3aTeseM. E€ cBolicTBa u
rpaduk

36

KonTtponsnas padora: "CreneHnas
¢bynkuus. E€ cBoiicta u rpaduk"

37

38

Apudmerndeckuii KOpeHb HaTypaTbHOU
CTEIIEHU U €ro CBOMCTBA

ApudmeTndeckuii KOpeHb HATypaJIbHOM
CTETEeHH U ero CBOMCTBA

39

[IpeobpazoBaHus YMCIOBBIX BHIPAKECHUH,
COAEpKAIIMX CTENIEHU U KOPHU

40

41

[IpeobpazoBaHus YHCIOBBIX BBIPAKECHUH,
COJIEpXKAIINX CTETIEHH U KOPHU
[TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUIH,
COJIepXKAaIINX CTENIEHU U KOPHU

42

Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE
METO/IbI PELICHHs UpPALMOHAIBHBIX
yYpaBHEHUHU

43

44

45

UppanmonansHble ypaBHeHUs. OCHOBHbBIE
MCTOJbI pCUICHUA UPppallOHAJIbHBIX
ypaBHEHUU

Uppanmonanbusie ypaBHeHHUs1. OCHOBHBIE
METO/IbI PELICHUS UPPALUOHAIBHBIX
ypaBHEHUU

PaBHOCUIIBHEIE Nepexoabl B pCICHUN




UPPALMOHAIIBHBIX YPABHEHUN

46

47

PaBHOCWIIBHBIE NTEPEXOABI B PELICHUU
UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIbHBIE TTEPEXObI B PEIICHUH
UpPpaAlMOHATILHBIX YPABHEHHM

48

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
UPPALMOHAIIBHBIX YPABHEHUN

49

50

51

CaoiicTBa U rpaduK KOpHS N-Oi CTENEeHH
Kak (yHKIMH 0OpaTHOM CTETIEHH C
HaTypaJIbHbIM I10Ka3aTejeM

CaoiicTBa U rpaduK KOpHs N-Oi CTENEeHH
KaK (YHKIIMH OOpaTHOW CTETICHH C
HATypaJIbHBIM ITOKa3aTeleM

KonTtponbHast padora: "CBolicTBa 1 rpadpux
KOpHs N-oii cTenenu. VppalroHaibHble
ypaBHeHHUA"

52

53

54

CTGHGHI) C paHI/IOHaJ'II)HI)IM II0KAa3aTcCJIEM U
eé CBOIiCTBa

Crenens ¢ pallMOHAIBHBIM IOKa3aTeIeM U
eé CBOIiCTBa

CreneHs ¢ pallMOHAIBHBIM ITOKa3aTeIeM U
€€ CBOIICTBa

55

56

57

[TokazaTenpHas GyHKIMS, €€ CBOWCTBA U
rpaduk

Hcnonb3oBanue rpaduka GyHKIUN s
pelIeHus] ypaBHEHUI

Hcnonb3oBanue rpaduka GyHKIUN AJs
pelIeHus] ypaBHEHUI




[Tokazarenbublie ypaBHeHUsS. OCHOBHbIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHBIX 1 0 0
ypaBHEHUH
[loka3arenbHble ypaBHeHUs. OCHOBHBIE

59 METO/Ibl PEILIEHUS TOKA3aTENbHbBIX 1 0 0
ypaBHEHUI
[Toka3zaTtenbHble ypaBHEeHUs1. OCHOBHBIE

60 METO/Ibl PEILICHUS TOKa3aTEIbHbIX 1 0 0
ypaBHEHUI

61 KoHntposbHas padora: "[lokazaTenpHas 1 1 0
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm ymncna. CoicTBa jJorapudpma 1 0 0

63 Jlorapudwm yucna. CpoiicTBa norapudpma 1 0 0

64 Jlorapudm ymncna. CoicTBa jJorapudpma 1 0 0

65 JlecsiTuuHble 1 HaTypaJibHbIE JIOTapU(PMBI 1 0 0

66 JlecaTuuHbIe U HaTypaJibHbIE JOTapHPpMbI 1 0 0

67 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIIX 1 0 0
aorapudmsl

68 [TpeoOpa3oBaHue BbIpaKEeHUH, COAEPIKAIINX 1 0 0
J0rapupmbl

69 [IpeobpazoBanne BEIpaKEHHIA, COACPIKAIIIX 1 0 0
Jorapupmbl

70 Jlorapudmuueckas pyHKUUA, €€ CBOWCTBA U 1 0 0
rpaduk

71 Jlorapugmuueckas pyHKIus, € CBOHCTBA U 1 0 0
rpadux

79 Hcnonwk3oBanue rpadpuka QyHKIUN AJIs 1 0 0

peueHust ypaBHEHU I




73

Hcnons3oBanue rpaduka QyHKIHH 115
pelieHusi ypaBHEHUM

74

75

76

Jlorapudmuueckue ypaBHeHus1. OCHOBHBIE
METO/BI pEIIeHUs JTorapu(HPMUIECKUX
ypaBHEHU I

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
METO/Ibl PelIeHUs JTOrapuGMUIECKUX
ypaBHEHUI

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

METO/bI pellIeHus JJorapu(PMUIECKUX
YpaBHEHUU

77

PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
Jorapu(pMUUECKUX ypaBHEHHMA

78

79

PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
Jorapu(pMUUECKUX ypaBHEHHUM

Konrtponbnas pabora: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

80

CuHycC, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHUCJIOBOTO ApryMEHTa

81

82

CuHyc, KOCUHYC, TAHT'€HC U KOTAaHT€HC
YHCIIOBOTO apryMEHTa

ApKcuHYC, apKKOCUHYC U apKTaHT€HC
YKCIIOBOTO apryMeHTa

83

ApKCUHYC, apKKOCHHYC U apKTaHT€HC
YHUCJIOBOTO ApryMEHTa

84

Tpuronomerpuueckas OKpyKHOCTb,
orpeziesieHue TPUTOHOMETPUUECKHUX
(GyHKIIMI YUCIOBOTO apryMeHTa




Tpuronomerpuyeckas OKpyKHOCTb,

85 OTpeieJICHUE TPUTOHOMETPUUECKHUX 1 0 0
(YHKIMIA 9UCIIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 0 0
87 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1 0 0
88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 0 0
89 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1 0 0
[IpeobpazoBanmre TPUTOHOMETPUUECKUX
90 N 1 0 0
BBIpKEHU I
[IpeoOpa3oBaHme TPUTOHOMETPUIECKUX
91 . 1 0 0
BBIpKEHU I
[IpeoOpa3oBaHye TPUTOHOMETPUIECKUX
92 . 1 0 0
BBIPAKCHU I
[IpeobpazoBanne TPUTOHOMETPUUECKUX
93 N 1 0 0
BBIpOKEHU I
94 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1 0 0
95 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1 0 0
96 Pemenne TpuroHoMeTpuuECKUX ypaBHEHUN 1 0 0
97 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1 0 0
98 Pemenne TpuroHoMeTpuuECKUX ypaBHEHUN 1 0 0
99 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUIN 1 0 0
100 Pemenune TpuroHoMeTpruueCcKUX ypaBHEHHUI 1 0 0
KonTtponbhas pabora:
101 "TpUrOHOMETPUUYECKNE BBIPAKEHUS U 1 1 0
TPUTOHOMETPHUUYECKUE YpaBHEHHS"
[TocnenoBarenbHOCTH, CIOCOOBI 3aaHUS
102 i 1 0 0

nocJieroBarenbHOCTEN. MeTon




MaTeMaTUYECKON MHAYKLINU

103

104

MOHOTOHHBIC B OTpPaHUYCHHBIC
MoCIieI0BaTENbHOCTH. VicTopus aHanm3a
OECKOHEUYHO MAaJIBIX

Apudmerndeckast nporpeccus

105

106

107

I'eomeTrpuueckas nporpeccust

beckoneuHo yObIBaromas reoMeTpuiecKast
nporpeccus

CymMma 0eckOHEYHO yObIBarolIei
reOMETPUYECKON IPOTPECCUH

108

109

110

JIMHENHBIN U YKCIOHEHUMUAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB
JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucio e. Dopmyna clI0KHBIX IPOLEHTOB
Hcnons3oBanue mporpeccuu sl perieHust
peanbHBIX 33/1a4 MPUKIAJIHOIO XapaKTepa

111

112

KonTtponbHas pabora:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

HenpepoiBHbIE QYHKIINU U UX CBOICTBA

113

Touka pa3pbiBa. ACUMNTOTHI IpaUKOB
byHKIMMA

114

115

CpoiicTBa (h)yHKIIMHA HENPEPHIBHBIX HA
OTpe3Ke
CaoiicTBa (h)yHKIMH HENPEPHIBHBIX HA
OTpe3Ke

116

MeToa UHTEPBAJIOB ISl PEIICHUS
HEpPaBEHCTB




117 MeTto1 MHTEPBAJIOB JUIsl pELIEHUS
HEPABCHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELIEHUS
HEPABEHCTB

119 [IpruMeHeHue CBOMCTB HEMPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
(byHKUUH 1715 peleHus 3a1a4

121 [Ipomexyrounas arrecranus. KoHTposabpHas
pabora

epBasi U BTOpasi IPOU3BOIHBIC KIUH

122 IT

123 Ornpezenienne, reOMeTPUUECKHI CMBICT
MIPOU3BOAHOMN

124 Omnpenenenue, GU3NYECKUNA CMBICT
MIPOU3BOAHOMN

195 YpaBHeHUEe KacaTebHOU K TpaduKy
byHKIIMHN

126 VYpaBHeHHEe KacaTeIbHOU K rpaduky
byHKIUM

127 [Tpon3BoIHBIE 3JIEMEHTAPHBIX (PYHKLUI

128 [Ipou3BoaHbIE IIEMEHTAPHBIX (HYHKIIHN

129 [IpousBonHas CyMMbI, IPOU3BEACHMS,
YaCTHOT'O ¥ KOMIO3ULIUU (YHKIUI

130 [IpousBonHas CyMMbI, IPOU3BEACHMUS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

131 [TpousBogHast CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUH




132 KonTtponsHas padora: "[IpousBoanas” 1

133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL 1
3HaHui: "YpaBHeHus"

134 [ToBTOpEHME, 0000IIEHUE, CHCTEMATH3 AL 1
3HaHui: "OyHKIUK"

135 HOBTOPGHI/IC, 000011IeHNE, CHCTEMATH3AINS 1
3HAHHUH

136 HOBTOPSHI/I@, 000011IeHHEe, CHCTEMATH3aIIHS 1
3HAHUH

OBILIEE KOJIMYECTBO YACOB I10 136

I[TPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Marematuka: anredpa u Hadajga MaTeMatndeckoro ananuza 10-11 kmacc;
0a30BbIi 1 yriyonennsii / . A. Anumos, FO.M.Konsrun, M.B. Tkauépa

u 1p. Mocksa " [Ipocsemenne" 2024 ron

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

UHTEPHET
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