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MNOACHUTEJBHASA 3AIINCKA

Y4aeOHsplii Kypc «Anrebpa W Havaja MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OTHUM W3 HamboJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero oOpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
M3YYEHHUSI BCEX €CTECTBEHHO-HAYy4HBIX KYpPCOB, a C JPYroil CTOPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAaKTHOE MBIIUICHUE O0yYaroMINXCcsd Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MHGOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
JUCUMIUIMH. B paMkax aaHHOTO y4eOHOro Kypca OOydaroIuecs OBJIaJI€BalOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHON HayKu, KoTopas (OpMYJIUpYyeT CBOU
JOCTHKEHHS B MaTeMaTu4yeckon hopme.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOro aHaM3a 3aKJaJlbIBaeT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHUMAaHUs1 OCHOBHBIX TEHJICHLIMHA pPa3BUTUSI S3KOHOMUKHU U OOILIECTBEHHOM KU3HU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX VISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMHU aireOpbl M MaTeMaTHYeCKOro aHajii3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JOKa3bIBAThb
YTBEPKIAEHUS C MOMOUIBI0 MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUECKOE MBIIICHHE.

B xoxe u3ydyeHusi yuyeOHOro Kypca «Ainredpa v Havaja MaTeMaTH4YE€CKOro
aHanM3a» OOyYarolIUecsl MOJTy4YaloT HOBBIA OIBIT PEIICHUs] MPUKIAJAHBIX 3aad,
CaMOCTOSITEJILHOTO TMOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
UHTEPHpPETallMd  TOJIYYCHHBIX  pElIeHW#, 3HaKOMATCS ¢  MOpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUUYECKUMU OTKPBITUSIMH M UX aBTOPAMH.

VYuebHblli Kypc 00JaaeT 3HAYUTENHHBIM BOCIHUTATEIBLHBIM TOTECHIIHAIIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHPOBAHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduxky ydeOHO
JEATEeIbHOCTH, TpeOyromeld MpOAOIKUTEILHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MOJIyYEHHBINA pE3yJIbTaT.

B ocHoBe MeToankun 00yueHus anredpe 1 HauajgaM MaTeMaTHYeCKOro aHalln3a
JICKUT EATCTHOCTHBINA MIPUHITUT OO yICHHUS.

B cTpykType yueOHOro Kypca «Anredpa 1 Hayajia MaTeMaTHYECKOT0 aHATN3a»
BBIJICJIEHBI  CIIEYIOIIUE COAEPXKATENbHO-METOANYECKHE JUHUU: «Yucna wu
BbluncieHus», «OyHKuu u rpadpukm», «YpaBHEHUS U HepaBeHCTBa», «Hauama



MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE
COJIEPKATENbHO-METOANYECKHE JHHUM HW3YYalOTCsl Ha NPOTSHKCHUHM JBYX JIET
oOyueHusl Ha YpOBHE CpETHET0 00I1Iero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
JpyTa ¥ TIOCTENEHHO HACHIIIAasICh HOBRIMH TEMaMU | pa3zieiaMu. J[aHHbIN yaeOHbIiH
KypC SBIISICTCS WHTETPATHBHBIM, TOCKOJIBKY OOBEeOuHSET B cebe conepikaHue
HECKOJIbKMX MaTeMaTHYeCKHX IUCIMIUINH, TaKHMX Kak anredpa, TPUTOHOMETpHS,
MaTeMaTHYeCKUN aHaIn3, TEOPHsI MHOKECTB, MaTeMaThuueckas Jioruka u apyrue. [1o
Mepe TOro KaK 00ydJaroIuecs OBJIAJEBAIOT BCE OoJiee MUPOKUM MaTeMAaTHUECKUM
amnmapaToM, y HUX TOCJIEIOBATEIILHO (POPMUPYETCS M COBEPIICHCTBYETCS YMCHHE
CTPOUTh MAaTEMaTHYECKYI0 MOJIeJh PEATbHON CHUTyalllH, TPUMEHATh 3HAHUS,
MOJly4YeHHBIC TPH W3YYCHHH Y4eOHOTO Kypca, Ui PEIICHHS CaMOCTOSTEIBHO
copMyITUPOBAHHON MAaTeMaTUYECKOW 3a/layd, a 3aTeM HMHTEPIPETUPOBATH CBOU
OTBET.

CopeprkarenbHO-MEeTOAUMYECKass JTUHUS «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCTOIB30BAHUS JACUCTBUTEIBHBIX UHCEN, KOTOpOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero o0iero
oOpa3zoBaHusg 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CE0sl MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucu YHCIa, YMEHUE JenaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHWBATh YWCJIOBBIC BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HAaTypaibHBIX, IIEIbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJIHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M ONepaluu: JeJIeHHE Haledo,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHHE KOPHS HATypaJbHOM CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY paCHIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOXKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iMYHbIX 33734
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MIOCTPOCHUN MOJIEJICH PEalbHOTO MUpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHSI.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs Ha MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3ynbTaTe OOyYarolUecss OBJIAJEBAIOT PAa3IMYHBIMU METOAAMU  PEIICHHS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
cofepKammx mapameTphl. [lodydeHHBIE YMEHHS IIHPOKO HCIOJB3YIOTCS MPH



UCCIIeOBaHUH (DYHKIUI C TIOMOIIbIO MPOU3BOIHON, MPU PEUICHUH MPUKIATHBIX
3a]a4 W 3a7a4 Ha HaXOXKJEHHE HaWOOJBIINX M HaWUMEHBIINX 3HAYCHUH (DYHKIUH.
Jannast copep:karenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUpPOBaHUE YMEHUMN
BBINIOJIHATh ~ pacy€Thl 1O  ¢opMysnaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKXKE BBIPAKECHHUI,
COZIEpKaINX CTENEeHU U JorapudMmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuasa IpOUCXOANT AajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIICHUS 00y4aromuxcs, GOpMHUPYIOTCS HABBIKM JACAYKTHUBHBIX PacCy>KICHUH,
paboThl C CHUMBOJIbHBIMU (OpMamu, TMPEICTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npennaraet 3GPpeKTuBHbIC
WHCTPYMEHTBI ISl PEUIEHUS MPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HarJIsAHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KAK SI3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S peleHus 3aad U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Marepuan 3Toil cofiepKaTeIbHOM JTUHUY HAIICJICH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, II03BOJIAIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEXAY BEJIMUMHAMH B Pa3IUYHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHOU. Ero n3ydenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETHU3AIUH, UCITOIb30BAHUIO AHAIIOTUH.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYyTI KaK MaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TmpoueccoB. JlaHHas coaepkareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MTO3BOJIAET HAXOIUTh HAWITYUIIIEE PEIIEHUE B MPUKJIAJHBIX, B TOM YHCIIE€ COUUAIBHO-
DKOHOMMYECKHUX, 3aJadax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOIO AHAIN3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOIO, (OPMaIbHO-IOTMUECKOr0 U KPEaTHBHOTO
MBILUICHUS, (POPMHUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE 1 HCKyccTBe. O0yUaronecs y3HaroT O BBIJAIOLINXCS



pe3ynbTaTtax, MOJYyYCHHBIX B XOJI€¢ Pa3BUTHUS MaTEeMaTHKH KaK HAyKH, U 00 WX
aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOTUku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3/eibl
MaTeMaTUKH H e€¢ TPWIOKEHUH, OHU CBA3BIBAIOT pPa3HbIE MaTeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPHIE MPU3BAHbI
CIocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peantbHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3THUX MOJENEH C TOMOIIBIO ammapaTa aureOpbl |
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAKIBIN U3 Pa3fIesioB MPOTPaMMBbI, IIOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTeMaTHYECKOTO aHaJIN3ay.

Ha wm3ydeHme ydeOHOro Kypca «AnreOpa W Hadaja 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

Yuciaa 1 BBIYUCTCHUSA

Pannonansupie uynciaa. OOBIKHOBEHHbIE U JACCATHUYHBIC JPOOH, MPOIEHTHI,
OeckoHeuHble Tepuoauyeckue npodu. [lpumenenue apoOel M MNPOUEHTOB MAJis
peLIeHNs NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIeH 3HAHUM U PEAbHOM KU3HH.

JleyictBuTenbHble  4yncia. PanuoHanpHble W MPPALMOHAIBHBIE  YHCIIA.
ApudmMernueckre  omepal ¢ JACHCTBUTEIBHBIMH  4uciIaMu.  Moayib
JEUCTBUTEIBLHOTO 4YMciaa U ero cBoiicTBa. [IpuOmk€HHbIE BBIUMCICHUS, MpaBUIIA
OKPYTJICHHUSI, IPUKUKA U OLICHKA PE3YJIbTaTa BbIYNCICHHMN.

Creniens ¢ nenbiM nokaszaresnem. bunom Hetotona. cnonbs3oBanue moaxoasmen
(GopMbl 3anucy JACHUCTBUTENBHBIX YHCEN MJis PEIICHUS NPaKTUYECKUX 3a1ad U
IIPEACTABJICHUS JAHHBIX.

ApudmeTrueckuil KOpeHb HaTypalbHOM CTETIEHU U €r0 CBOMCTBA.

CreneHb ¢ palnMOHAJIBbHBIM IIOKA3aTeeM U €€ CBOWMCTBA, CTENEHb C
JIICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapugm uymcna. CpoiictBa Jsorapudma. JlecaTUuHble W HaTypaJibHbIE
sorapu@Msl.

CuHyC, KOCHHYC, TAaHI€HC, KOTaHI'€HC YHUCJIOBOIO apryMeHTa. ApKCHHYC,
ApKKOCUHYC U apKTAaHIE€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa 1 TOXKIECTBEHHbIE PeoOpa3oBaHusl. Y paBHEHUE, KOPEHb YPaBHEHHUSL.
PaBHOCUMIIBHBIE ypaBHEHHMs M YypaBHEHUsA-clencTBuA. HepaBeHCTBO, pelieHue
HEpPABEHCTBA.

OcCHOBHBIE METO/BI PEUICHUS LEJIbIX U APOOHO-pAlMOHAIBHBIX YpaBHEHUH WU
HEpPAaBEHCTB. MHOroOWwIeHbl OT OJHOW mHepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorowiens! ¢ mnenbiMu KodhGUuimeHTamu.
Teopema Buera.

[IpeoOpazoBaHus UNCTOBBIX BBIPAKEHUM, COIEPKAIIUX CTEIIEHU U KOPHHU.

Hppannonanehbie ypaBHeHUsI. OCHOBHBIE METOJbI PELIEHUS UPPALMOHAIBHBIX
YpaBHEHUN.

ITokazaTenbHble ypaBHEHUs. (OCHOBHBIE METOJBl PELICHHS] MOKAa3aTEIbHBIX
YpaBHEHUN.

[IpeoOpazoBaHue BbIpaXeHU, COAEpKALUX JTOTapu(MBbI.

Jlorapupmuyeckue ypaBHeHusi. OCHOBHBIE METO/bI PEILICHUS JIOTapUPMUIECKUX
YpaBHEHUM.



OcHoOBHBIE TPUTOHOMETPUYECKUE (hOopMYIIBL. [IpeobpaszoBanue
TPUTOHOMETPHUUYECKUX BBIPAKEHUN. PellleHre TPUroHOMETPpUYECKUX YPaBHEHUM.

Pemienne cucrem JMHENMHBIX ypaBHEHUW. Marpuia CHCTEMBI JIMHEWHBIX
ypaBHeHH. OnpenennTesib MaTpULlbl 2X2, €ro reOMETPUUYECKHUI CMBICII U CBOWCTBA,
BBIYMCIICHHE €r0 3HAYCHHMs, NPUMEHEHUE ONPEACHUTENS ISl PEUIEHUS CUCTEMBI
JIMHEMHBIX YpaBHEHHI. Permenne npukiaIHbpIX 3a/1a4 ¢ HOMOIIBIO CHCTEMbI TUHEUHBIX
ypaBHeHuil. MccrnegoBaHue MNOCTPOCHHOM MOJENM C IOMOIIBIO MATPHUI] H
OIPEICTUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJIEH pealbHOM CUTyallud C ITOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. l[IpuMeHeHME ypaBHEHMU M HEPABEHCTB K PELICHHIO
MaTeMaTUYECKHX 3a/1a4 M 337a4 U3 Pa3IMYHbIX 00JIacTell HAYKU U PEAIbHOM KU3HU.

DOyHKUUM U TpaduKku

OyHkIusa, cnocodbl 3amanus  (QyHkiuu. B3auMHO 00paTHble (QYHKIIHH.
Komnosumuss  dynkuuid. [padux  dyskuuu. DnemeHTapHble TpeoOpa3zoBaHUs
rpa@uKoB QyHKIHA.

OO6mnacth omnpeneneHus: U MHOXKECTBO 3HaueHU (yHkuuu. Hynmu ¢yHKuuu.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIe u Heu€THble PyHKIuuU. [lepuonnueckue
¢byakuuu. [IpoMexKyTKM MOHOTOHHOCTH (YHKIHH. MakKCUMyMbl U MHHUMYMBbI
dbynkiuu. Hanbosnbiiee 1 HauMeHblIllee 3HaueHUsI QyHKIIMU Ha TPOMEXKYTKE.

Jlunelinasi, KBajpaTu4yHas M JpOOHO-TMHEWHAs (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHKUE U TOCTPOEHUE UX IPaUKOB.

CrenenHast QyHKIMSI C HaTypaJbHBIM M LIENBIM MoOKa3ateiem. EE cBoiicTBa u
rpaduk. CoiicTBa u rpaduk KOpHS N-Oi cTeneHu Kak PyHKIIMU 0OpaTHOM CTETICHH C
HaTypaJbHbIM MOKa3aTeJeM.

[lokazaTenbHass W Jorapupmuueckass (yHKUHUH, UX CBOMCTBA W TrpaduKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpaBHEHUH.

TpuronoMerpuueckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUECKHUX
(GYHKIIUNA YUCIIOBOTO apTyMEHTA.

OYHKIIMOHAIBHBIE 3aBUCUMOCTH B peajbHbIX Ipolleccax U sBieHusx. ['paduku
pEabHBIX 3aBUCUMOCTEM.

Hauajna MaTeMaTH4eCcKOro aHajan3a

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHusd IOCJIegoBaTelIbHOCTEH. MeTon
MaTEeMaTUYECKOM MHAYKIHH. MOHOTOHHBIE U OTPaHUYEHHBIE MOCIIEIOBATEIHHOCTH.
Hcropusi BO3HMKHOBEHHMS MAaTEMaTHYECKOTO aHaju3a KakK aHajiu3a OeCKOHEYHO
MaJbIX.

Apudmernueckass U reoMeTpuyeckas mporpeccuu. beckoHedHo yObIBaromas
reoMmerpuueckas mnporpeccusi. Cymma OECKOHEUHO YOBIBAIOLIEH T€OMETPUUYECKON
nporpeccuu. JIMHENHBIN U DKCIIOHEHIMAIBHBIM pocT. Hucio e. PopMyna CIIOXKHBIX



IIPOLEHTOB. Mcnosb30BaHNnEe MPOTPECCUH ISl PELIEHUS PEANIBHBIX 33124 IPUKIATHOTO
Xapakrepa.

HenpepriBHble pYHKIIMU U UX CBOMCTBA. TOUKM pa3pbiBa. ACUMIITOTHI IPa(pUKOB
¢ynkuii. CBolicTBa (PYyHKIMI HENpPEPBIBHBIX HAa OTpe3ke. MeToa MHTEpBAIOB IS
pelieHus: HepaBeHCTB. [IpuMeHeHne CBOMCTB HEMPEPHIBHBIX (QYHKIUM IS pelIeHUS
3az1ay.

[lepBas u BTOpast mpousBojaHble (PpyHKIMU. OnpeneneHrne, reOMeTPUIECKUl U
(u3nyecKuil CMBICI IPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUU.

[IpousBoaHble AneMeHTapHbIX QyHKIMHI. [Ipon3BogHas cyMMBbl, IPOU3BEACHMS,
YaCTHOTO ¥ KOMIO3UIUU (YHKLIUH.

MHoKecTBa M JIOTMKA

MHO0X€eCTBO, OIlepalliy HaJl MHO>KECTBAMU M UX CBOMCTBA. J{narpammel Dilsiepa—
Benna. [IpumeHeHnne TeopeTUKO-MHOKECTBEHHOTO arnapara I OIMCaHus peaJIbHBIX
IPOLIECCOB U SIBJICHUM, IPH PEIICHUH 33]a4 U3 IPYTUX yUYEOHBIX IPEIMETOB.

Omnpenenenne, Teopema, CBOWCTBO MAaTEMATHYECKOTO OOBEKTa, CIIEICTBUE,
JIOKa3aTEIbCTBO, PABHOCUJIBHBIC YPABHEHUS.

HHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJJHEI'O OBILIEIO
OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKM OOYYaroIlIerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA, MPEICTABICHUE O MATEMAaTUYECKUX
OCHOBaX  (YHKIIMOHUPOBAHMSI  PA3TUYHBIX  CTPYKTYp, SBJICHHH, TIPOLETYP
IpaKIaHCKOTO 0011ecTBa (BRIOOPHI, OMIPOCHI M IPYTO€), YMEHUE B3aUMOJICHCTBOBATS C
COIMAJILHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIMSAMU U Ha3HAYCHUEM;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKOW TPAKIAHCKOW HICHTUYHOCTH, YBOKCHHS K
MPOUIJIOMY M HACTOSIIEMY POCCHMCKOW MAaTEMATHUKH, LIEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSAM POCCHMCKUX MATEMATUKOB M POCCUMCKOM MAaTEMAaTUYECKOMW IIKOJIbI,
UCIIOb30BaHUE JTUX JOCTHXKEHUM B JPYyrux HayKax, TEXHOJOTHsIX, cdepax
SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHWE IyXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoia, chOpMHPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, ATUYECKOTO TOBEIECHUSA, CBS3aHHOTO C IMPAKTUYECKUM



MPUMEHEHUEM JTOCTIDKCHHUN HAYKW U JIEITEIbHOCTHIO YUEHOTO, OCOZHAHUE JTUIHOTO
BKJIaJ]a B IOCTPOEHUE YCTOWYMBOTO Oy IyILETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKJIIOYAs OSCTETUKY MAaTeMaTHYEeCKUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3a/1a4, PEIICHHUI, pacCyKJACHHUI, BOCOPUUMYHUBOCTh K
MaTEeMaTUYECKUM acTIeKTaM Pa3IN9IHbIX BUJIOB HCKYCCTBA;

5) pu3uyecKoro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHUSI IPUMEHAThH MaTEMAaTUUYECKUE 3HAHUSI B MHTEpecax
3I0pOBOro M Oe3omacHOro o0Opa3a >KHU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0pOBBIO (310pOBOE MHTAaHHE, COAJAHCUPOBAHHBIA PEXUM 3aHATUH W OT/AbIXA,
perynspHas (Qu3udyeckas AaKTUBHOCTH), (DHU3UYECKOE COBEPIICHCTBOBAHHWE TIPH
3aHATHUSX CIIOPTUBHO-030POBUTEIBHON JESTEIHHOCTDIO;

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPYly, OCO3HAHUE IIEHHOCTH TPYAOIIO0US, UHTEPEC K PA3TUUHBIM
chepam mnpodecCHOHANBHON NIESITENBHOCTH, CBS3aHHBIM C MaTEMAaTHUKOW U €€
MIPWIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymied mpodeccnn u
peann30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC IUIAHBI, TOTOBHOCTH M CIIOCOOHOCThH K
MaTEMaTUYECKOMY OOpa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTSHKEHUH BCEH KU3HH,
TOTOBHOCTH K aKTUBHOMY YYAaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MAaTeMaTHIECKOM
HaIpaBJICHHOCTH;

7) IKOJIOTrH4YeCKOr0 BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh  DKOJIOTUYECKOW  KYyJbTYphl, [OHHMAaHHE  BIUSHUSA
COIMAIBHO-DPKOHOMHYECKUX TIPOIECCOB HAa COCTOSHUE TMPUPOTHON M COIMATBHOU
Cpelibl, OCO3HAaHHE I100aNTBHOTO XapakTepa 3K0JIOrMYeCKUX Mpo0ieM, OpUeHTalUs Ha
MIPUMEHEHUE MaTEMAaTUUYECKUX 3HAHUM ISl pellieHUs 3a7a4 B 00JIaCTH OKPYKaIoIIeH
Cpenbl, TUIAHUPOBAHUE TOCTYIKOB M OIEHKHM HMX BO3MOJKHBIX MOCJIEACTBUI st
OKPYKarOIIEU CPEIbI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW W OOIIECTBEHHOW MPaKTHUKH, IOHUMAaHUE MaTeMaTHYCCKON
HayKd Kak c(epbl YeTOBEUYECKOM NESITeIbHOCTH, 3TAMOB €€ Pa3BUTHS M 3HAYUMOCTH
JUTSL Pa3BUTHs LMBWIM3AIMHN, OBJIAJCHHUE SI3HIKOM MATEMAaTUKH W MaTeMaTHYECKOU
KyJIbTYPOH KaK CPEJICTBOM ITO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIIATH MPOSKTHYIO U
UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeilcCTBUSA
Bba3oBble Jjornueckue 1eiicTBUA:



BBUSIBIIATH M XapaKTE€pPU30BATh CYIIECTBEHHbIE NPU3HAKKM MAaTEMAaTHYECKUX
OOBEKTOB, MOHATHI, OTHOIIEHUNA MEXAY MOHATUSAMHU, (OPMYIUPOBATH ONpPEACICHUS
MOHSTHH, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKAIIUU, OCHOBAHMS JIJIs
000011IeHHs U CPAaBHEHMUSI, KPUTEPUU TTPOBOJIUMOTO aHAIN3A;

BOCIIPUHUMATB, dbopMynupoBaTh U TPeOOpPa3OBBIBATH  CYXKIACHHUS:
YTBEPAMUTENIbHBIE U OTPULATENbHBIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBIIAITh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOPEYUS B
dakTax, JAaHHBIX, HAOMIOJACHUSX U YTBEPXKICHUSX, MpeyiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;

JenaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHH 110 aHAJIOTUH;

IPOBOJUTE CaMOCTOSITENIBHO JTOKA3aTeJIbCTBA MATEMAaTUUYECKUX YTBEPKICHUN
(mpsiMble U OT MPOTHBHOIO), BHICTPAUBATh ApTyMEHTALMIO, IPUBOAUTH MPUMEPHl U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBO/IbI;

BBIOMPATH CIIOCOO penieHust yueOHOM 3a1a4u (CpaBHUBATH HECKOJIbKO BAPHAHTOB
penieHus1, BBIOMpaTh Haubosee MOAXOJAUIUN C YYETOM CaMOCTOSITEIbHO BBIJEIICHHBIX
KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

HCIIOJIb30BaTh BOMNPOCHI KaK MCCIENI0BATEIbCKU WHCTPYMEHT IIO3HAHMUS,
(opMyIHpOBaTH BOIIPOCHI, (PUKCHUPYIOIINE IPOTUBOPEUHE, MPOOIEMY, YCTaHABIMBATh
HMCKOMOE€ M JaHHOoe, (OPMHPOBATH THUIOTE3Yy, ApTyMEHTHUPOBATH CBOK MO3ULIHIO,
MHEHUE;

IPOBOJUTH CAMOCTOSITENIBHO CINIAHUPOBAHHBIA 3KCIIEPUMEHT, UCCIIEIOBAHUE 110
YCTAaHOBJICHUIO OCOOEHHOCTE MAaTeMaTH4ecKoro OObBEKTa, SIBJICHHS, Npolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEKTaMU, SIBJICHUSIMU, IPOLIECCAMU;

CaMOCTOSATENbHO (OPMYIHPOBAaTH OOOOIIEHHS W BBIBOJBI IO pe3yjbTaTaM
IpOBEAEHHOTO HAOJIOIEHUS, UCCIIEIOBAaHUs, OLIEHUBATh TOCTOBEPHOCTD MOJIYyYEHHBIX
pe3yJbTaTOB, BBIBOJIOB M OO0OIICHUI;

MIPOTHO3UPOBATh BO3MOKHOE pPa3BUTHE IIPOLIECCa, a TaKXKE BBIJIBUIaTh
IPEATNOI0XKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIITH AePpUUUTHI MHPOpPMAIMHU, JAHHBIX, HEOOXOIMMBIX JJIsl OTBETa Ha
BOIIPOC U JJIA PEHICHUS 3a]1a4H;

BbIOMpATh MH(OPMAIMIO U3 MCTOYHMKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATD,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMALINIO PA3TUYHBIX BUJIOB U (POpM
MIPEACTABJICHHUS;

CTPYKTYpUpOBaTh HHGOPMAIUIO, TPEACTaBIATh €€ B PA3NIUYHBIX (popMmax,
WUTIOCTPUPOBATH TpadUyuecKy;



OLICHMBATh HAAEKHOCTH HH(OPMALIMHU TI0 CAMOCTOSITENIEHO C(HOPMYITUPOBAHHBIM
KPUTEPHUSIM.

KoMmyHnKkaTHBHBIE YHHBepCcaJbHbIe y4eOHbIe JeHCTBUS

Oo0wmenue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKIEHUS B COOTBETCTBHM C YCIOBUSMH U
LEJISIMU OOLLEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U
[IMCBMEHHBIX TEKCTAaX, JaBaTh [OSCHEHMS 110 XO1y PEUICHUS 3a1a4l, KOMMEHTUPOBATH
ITOJIyYEHHBIA PE3yJIbTaT;

B XoJle¢ OOCYXJEHHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOU TEMBI,
po0JIeMbl, periaeMoi 3a/1aui, BbICKa3bIBaTh UECH, HALIEJICHHBIC HA MIOUCK PELICHMUS,
CONOCTABISAITh CBOM CYXACHUS C CYXKICHHAMHM JPYTUX YYaCTHHKOB JUaIOra,
oOHapyXUBaTh Pa3IMYUE U CXOJICTBO MO3UIIMIA, B KOPPEKTHOH (hopMe PopMyIHpOBaThH
pa3HOIIacHsl, CBOM BO3PAXKEHUS;

MPEACTABISATh PE3YNbTaThl PEIICHUS 3aJa4, SKCIEPUMEHTA, HCCIEIOBaHUA,
IPOEKTa, CAMOCTOSITENIbHO BBIOMpPATh (OpMAT BBICTYIUIEHMSI € Y4€TOM 3ajad
IPE3eHTALNN U 0COOEHHOCTEN ayTUTOPUH.

PeryjsiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE TeiicTBUS

Camoopranuzamnus:

COCTaBJIATh IUIaH, aITOPUTM PEIICHMs 3aJlaud, BBIOMpPATh CIOCOO pEIICHHS C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHUPOBATh H
KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OpMAITHH.

CaMOKOHTPOJIb, SMOLUMOHAIbHBII HHTEJJIEKT:

BJIaJIETh HaBBIKAMHM ITO3HABATEIBHOU pe(IIEKCHN KaK OCO3HAHMSI COBEPIIIACMBIX
JNEUCTBUH W MBICIUTEIBHBIX IIPOIIECCOB, WX pE3yJbTaTOB, BIAJNETh CIIOCOOAMH
CaMOTIPOBEPKH, CAMOKOHTPOJISI MPOIECCa W pe3yibTaTa PEIICHUS MaTeMaTHYCCKOM
3aJ1a4u;

IPEABUICTh TPYJAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh IIPH PCIICHHUM 3aJa4H,
BHOCHUTHh KOPPEKTHBBI B JICATCIHPHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB, JAaHHBIX,
HaHJCHHBIX OIMMNOOK, BBISBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3YJIbTAaTa 1IN U YCIOBUSM, OOBSICHITH MPUIMHBI
JOCTIKEHUSI WM HEJOCTIKCHHsI Pe3yJbTaTOB JESATEIHLHOCTH, HAXOJIUTH OIIHOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITEJILHOCTD:

MOHMMAaTh M HCIIOJIH30BaTh MPEHMYIIESCTBA KOMAHIHOW W WHIAWMBUIYaJTbHON
paboTHI TIPU PEIICHUM y4eOHBIX 33/1a4, TPUHUMATh IIeJIb COBMECTHOM JICSITCIIBHOCTH,
IJIAHUPOBAaTh OpraHU3aIlMI0 COBMECTHOW pabOThI, paclupenesaTh BHILI padoT,



JIOTOBAPUBATHCA, OOCYXKIaTh MPOIECC M PE3yJNbTaT paboThl, 0000IaTh MHEHUS
HECKOJIBKMX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX ¢dopmax padboThl (0O0CyXKAeHHUS, OOMEH MHEHHUH,
«MO3TOBBIE HITYPMbD» U UHBIE), BBITIOJHATH CBOIO YaCTh PabOThl U KOOPAUHUPOBATH
CBOM JICHCTBUSA C IPYTUMH YI€HAMH KOMAaH]IbI, OIICHMBATh KA4€CTBO CBOETO BKJIAJA B
oOIIu# MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YIACTHUKAMH B3aHMO,ICHCTBHSI.

IHPEAMETHBIE PE3YJIBTATDBI

K xoniy oOydyenuss B 10 kjacce oOydaronIuicss MOJYYHUT CIEAYIOIIHNE
IIpEeIMETHBIE PE3YIbTaThl IO OTJACIBHBIM TEMaM padouei MporpaMMbl y4eOHOTO Kypca
«Auredpa 1 HayaJia MaTeMaTHYECKOTO aHATTU3a:

Yuciia 1 BBIYMCICHUS:

CBOOOJHO ONEpUPOBATh IMOHATUSAMH: PALUOHAIBHOE YHUCIO, OECKOHEYHas
nepuoanyeckas  ApoOb, MPOLEHThl, HMppalHOHAIbHOE  YHUCIO, MHOYECTBa
PalMOHAIBHBIX U IEHCTBUTEIBHBIX YUCET, MOAYJIb JEHCTBUTEIBHOTO YNCIIA,;

MIPUMEHSATH JPOOU U IPOLEHTHI IJIsl PEIICHUS] MPUKIAIHBIX 3a/1a4 U3 Pa3IMYHbIX
OTpAaCIIE 3HAHUW U PEAIbHOU KU3HU;

OPUMEHATh NMPUOIMKEHHBIE BBIYMCICHUS, MpPaBUiia OKPYIJICHUS, NPUKUAKY U
OLICHKY pe3yJIbTaTa BBIYMCIICHUN;

CBOOOZIHO ONEpUpOBaTh TMOHSATHEM: CTENEeHb C ILEJNbIM IOKa3aTeseM,
MCIIOJIb30BaTh MOAXOMASANIYI0 (POpMy 3anucu JEHCTBUTEIBHBIX YUCEN JUJISl PEIICHUS
MPaKTUYECKUX 3aJ1a4 U MPEJCTABICHUS JaHHbBIX;

cBOOOZIHO ONEpUPOBaTh MOHATHEM: apU(METUUYECKUIl KOPEHb HaTypajbHOU
CTEIEHHU;

CBOOOJIHO OIEPUPOBATH MOHATUEM: CTETIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJHO OIEPUPOBATH MOHATUAMM: JiOTapudM 4YuCia, JECATUYHBIE U
HaTypaJibHbIE JIOTapUu(PMBbI;

CcBOOOZIHO ONEpUPOBATH TMOHATUSAMU: CHHYC, KOCHUHYC, TaHT€HC, KOTaHT€HC
YUCJIOBOI'O apryMEHTa;

ONepUpOBaTh MOHATUSIMH: APKCHUHYC, APKKOCMHYC W ApPKTAaHT€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOZHO ONEpUPOBATh TMOHATHUSIMHU: TOXKIECTBO, YpPaBHEHHE, HEPaBEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHMSI-CIICCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHSTh PA3JIMYHbIE METOJbl PpEUICHUS pPALMOHANBHBIX W APOOHO-
palMOHANbHBIX YPAaBHEHUH, TPUMEHATH METO]l MHTEPBAJIOB JIJIsl PEIIICHUS] HEPABEHCTB;

CBOOOZHO OMNEpPUPOBaTh MOHATHUSAMH: MHOTOWIEH OT OJHOW TepEeMEHHOM!,
MHOTOYJIEH C LIETBIMUA KO3(PPHUIIMEeHTaMU, KOPHU MHOTOYJIEHA, MPUMEHSATh JIEJICHHE



MHOTOYICHA HA MHOTOYJICH C OCTAaTKOM, Teopemy besy u Teopemy Bueta st pemenust
3ajady;

CBOOOJIHO ONEPUPOBATH MOHATUSMU: CUCTEMA JIMHEUHBIX YpaBHEHUN, MaTpHUIIA,
OMpEeEIUTENIb MATPUIIBL 2 X 2 U €r0 TEOMETPUUYECKUM CMBICII, HCTIOJIb30BaTh CBOMCTBA
ompenenuTens 2 X 2 1y BRIYUCICHUS €r0 3HAYCHHS, TPUMEHSATh OTPEASTUTEIIN JJIs
pEIICHUST CHUCTEMbI JIMHCWHBIX ypPaBHEHHM, MOJCTUPOBATH pPEaTbHBIC CUTYaIlMH C
MMOMOIIBI0 CHCTEMBI JIMHEWHBIX YpPaBHEHHM, MCCIIEIOBATh MOCTPOCHHBIC MOJIETHU C
MOMOIIBIO MaTPUIL U OTPEIETUTENICH, MHTEPIPETUPOBATH TOJIYYCHHBIN PE3yJIbTaT;

UCII0JIb30BaTh CBOMCTBA JCHCTBUI C KOPHSMU JJIs1 TPE0Opa30BaHUs BIPAKEHUH;

BBITIOJTHATH MPEOOPa30BAHUS YHCIOBBIX BBIPAKCHHM, COACPIKAIMINUX CTETICHH C
paloHaIbHBIM TTOKa3aTeNIeM;

UCIIOJIb30BaTh CBOMCTBA JIorapu(MOB 1 MpeoOpa3oBaHus JorapuGMUIECcKuX
BBIPAKCHUMU;

CBOOOJTHO OIEPUPOBATH TMOHSATUSMH: HPPAIMOHAIIBHBIC, IOKa3aTeIbHbIE U
norapu(MHUUYECKHE YpaBHEHUS, HAXOAUTh WX PEHICHUS C IMOMOIIBIO PAaBHOCHIBHBIX
MEPEXO0/I0B HJIN OCYIIECTBIISIS IPOBEPKY KOPHEN;

IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUUYECKHE (OPMYJIBI ISl MPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBHIPAKCHUI;

CBOOOJHO  OMEPUPOBATH TOHATHEM: TPUTOHOMETPHUYECKOE YpaBHCHHUE,
MPUMEHATh  HeoOXoaumple  (GOPMYJIBI  JUIsl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHCHUM;

MOJIETTUPOBATh peajbHbIC CUTYAITUU Ha A3BIKE aJIreOpbl, COCTABIISTH BBIPAXKECHUS,
ypaBHEHUS, HEPABEHCTBA IO YCJIOBHIO 3a7a4M, UCCIIEIOBATh TTOCTPOCHHBIC MOJIETH C
MCIIOJIb30BaHUEM ammapara anreOpsl.

DOyHKuMU ¥ rpapukm:

CBOOOJIHO OIEPUPOBATH MOHATHAMU: (DYHKIIMS, CHOCOOBI 3amaHus (yHKIIUH,
B3aMMHO oOpaTHbIe QYHKIIMU, KOMIO3UIU GyHKINN, rpaduK QYHKIIMH, BBITOIHSATH
aJIeMEeHTapHbIe TPeoOpa3zoBaHus rpa@uKoB HYHKIIHIA;

CBOOOMHO OIEpPUPOBATh TMOHATUSAMHU: OOJACTH OMPEICICHUS W MHOMXECTBO
3HAYCHUH (PYHKIMH, HYIH PYHKIIUU, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA,

CBOOOJHO OMEpUPOBATh TMOHATHUSAMU: UYETHBIE W HEUETHBIE (YHKIINH,
MepuoInyeckne (PyHKITUH, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHAMYMbI (QYHKIMHA, HauOoJIbIllee W HaWMCHbBIIEe 3HAYCHHWE (YHKIUW Ha
IPOMEKYTKE;

CBOOOJIHO ONEPHPOBATH MOHATHUSAMHU: CTENEHHAs (DYHKIHS ¢ HATypajdbHBIM H
IEeJBIM TIOKa3aTeeM, TpauK CTENEeHHON (QYHKIMKA C HATypaldbHBIM U IEIBIM
nmokazaresneM, Tpaduk KOpHS N-oM CTemeHW Kak (yHKIUA OOpaTHOM CTENEHU C
HATypaJbHBIM ITOKa3aTeJIeM;



ONEepUPOBATh TMOHATUSAMM: JIMHEWHHAs, KBaJpaTUyHas W JIpOOHO-TMHEHHAs
(YHKIIMH, BBITIOTHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U MIOCTPOCHHUE UX TPAPHUKOB;

CBOOOJTHO OIEpPUPOBATh TOHATHAMU: I[IOKa3aTelbHAas M Jiorapugmuyeckas
GyHKIMK, MX CBOMCTBAa W rpaduKHU, HCHOIB30BaTh WX Tpaduku [Js penieHus
YpPaBHECHUH;

CBOOOZIHO OMEpUPOBATH TMOHATUSMHU: TPUTOHOMETPHYECKAs] OKPY>KHOCTH,
oTpe/ieNieHue TPUTOHOMETPHUUECKHUX (PYHKITHI YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpa@ukd  (GYHKUMHA [ HUCCIEHOBaHUS  MPOIECCOB U
3aBUCUMOCTEH TMpHU PEIICHUU 3aJad U3 JIPYTUX YYEOHBIX MPEIMETOB M peaibHOU
’KU3HU, BBIpaXaTh (HOpMyJIaMU 3aBUCIMOCTH MEX]y BETMIMHAMH;

Hayaja MaTreMaTH4ecKOro aHaJm3a:

CBOOOZIHO OIEpUpPOBaTh MOHATHAMH: apupMeTHUecKass U TeoMeTpUyecKas
nporpeccusi, 0€CKOHeUHO yObIBarollas reoMeTpuueckas MpOrpeccHsi, JTUHEUHbIN U
AKCIIOHEHIIMATIBHBIA pOCT, (OpMysia CIOXKHBIX MPOLEHTOB, UMETh MPEICTABICHUE O
KOHCTaHTE;

HCIOJIB30BaTh MPOTPECCUM [UId PEUICHUS pPealbHBIX 3a1ad IPUKIAZHOTO
Xapaxkrepa;

CBOOO/IHO ONEpPUPOBATH MOHATUSMU: IMOCIEAOBATEIBLHOCTh, CIOCOOBI 3a/aHus
ITOCJEA0BATEIBHOCTE, MOHOTOHHBIE M OIPAHMYEHHBIE ITOCIEAOBATEIBHOCTH,
[TOHUMATh OCHOBBI 3aPO’KJICHUS MAaTEMAaTUYECKOTO aHAIM3a KaK aHaiIn3a 0OECKOHEYHO
MaJIbIX;

cBOOOZIHO ONEpUpOBATh MOHATUAMU: HEMpepbIBHbIE (DYHKLMHU, TOUKH pa3pbiBa
rpaduka QyHKIMH, aCUMITOTHI rpaduka QPyHKITUY;

CBOOOJHO OIEPUPOBATH IMOHATHEM: (PYHKIUS, HENpEepbIBHAs Ha OTpPE3KeE,
MPUMEHSATh CBOMCTBA HEMPEPBIBHBIX (YHKUUMN JJIsl pEeIIEHUs 3a/1ay;

CcBOOOHO ONEpHUPOBATh MOHATHIMHU: MEepBasi U BTOpas MPOU3BOAHbIEC (PYHKIIUH,
KacarenbHas K rpaduky QyHKIIHY,

BBIYUCIIATH IPOU3BOHBIE CYMMBI, IPOU3BEIECHUS, YACTHOI'O ¥ KOMITO3ULIUH IBYX
(yHKUUNA, 3HATh POU3BOHBIE JIEMEHTAPHBIX (QYHKLINA;

UCIOJIb30BaTh TE€OMETPUYECKM U (U3MYECKUIl CMBICI TPOU3BOAHOW st
peleHns 3aa4.

MHoKecTBa M JIOTHKA:

CBOOOJIHO ONEPUPOBATH MOHATUAMH: MHOKECTBO, ONEpPAllMU HAJ MHOKECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJisg ONHCAHUS PEAbHBIX
IPOLIECCOB U SIBJICHUM, TP PELICHUH 3a]a4 U3 APYTUX yU4EOHBIX MTPEAMETOB;

CBOOOZHO OINEpPUPOBATh MOHITHSAMH: OIpeleJeHHe, TeopeMma, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MAaTEMaTHUECKOrO OOBEKTa, JOKAa3aTeIbCTBO, PAaBHOCHUJIbLHBIC
YPAaBHEHHS U HEPABEHCTBA.






TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoumnuecTBo yacos DJIeKTPOHHbBIE
Ne HaumenoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpaMMsbI Bcero Koutpoapupie  Mpaxruyeckue oOpa3oBaTeJibHbIE
padoThI padoThI pecypest
MHO0X€eCTBO IEHCTBUTENBHBIX YUCEIL.
MHorounensl. PaninoHnanbHble ypaBHEHUS U 24 5
HepaBeHCTBA. CHCTEMBI IMHENHBIX
ypaBHEHUH
Oynkiun u rpaguku. CreneHHas GyHKLIUSA C 12 1
L[EJIBIM TIOKa3aTeNIeM
ApudmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
HppanmonaibHble ypaBHEHUS
IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
ypaBHEHUs
Jlorapudmuueckas GyHKIUS. 18 5
Jlorapudmuueckue ypaBHEHUS
Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
YPaBHEHHUS
ITocnenoBarenbHOCTH U MPOTPECCUU 10 1




HenpepsiBabie pynkuuu. [IponzBoanas 20 1
[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 5 1
3HAaHUHU
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HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tewa ypoka Bcero Kontpoaeusie — Ipakrueckue u3y4eHusi  o0pasoBaTe/IbHbIEC
padoTshI padoThI pecypenr
1 MHOXxecTBO, onepanuu HajJ MHOKECTBAMHU 1
U UX CBOMCTBA
2 Juarpammsbl Diinepa-Benna 1
IIpuMeHeHne TeopeTUKO-
3 MHO>KECTBEHHOT0 ammapara Jiisl pelieHus 1
3a1a4
Parmonanbshble uncia. OObIKHOBEHHBIE U
4 JECSITUUHbIE TPOOH, TPOLIEHTHI, 1
OecKOHEUYHbIE IEPUOANYECKHE APOoOH
Parmonanbshble uncia. OObIKHOBEHHBIE U
5 JeCSITUUHBIE TPOOH, TIPOLIEHTHI, 1
OeCKOHEeUHbIE MEPUOIUUECKUE IpooH
5 [Ipumenenue apobeii u NPOIEHTOB IS 1
pelieHust NpUKIaAHbIX 3a7a4
7 [Ipumenenue apobeii 1 TPOIEHTOB IS 1
pelIeHns MPUKIAIHBIX 3a7a4
3 JelictBuTensHble yncaa. PanimoHanbHbie U 1
HppalMOHAIIbHBIE YHCIIa
9 Apudmerndeckue orneparuu ¢ 1
JNEHCTBUTENbHBIMU YU CIIAMU




Mopnynp AEMCTBUTEIBHOTO YHUCIIA U €r0

10 .
CBOMICTBA
[TpuGnuxEHHbBIE BEIYMCIICHUS, TPaBHUIIA
11 OKPYIJICHMS, IPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN
OCHOBHBIE METO/IbI pEHIECHUS LETBbIX U
12 JIPOOHO-pallMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB
OCHOBHBIE METO/IbI pEUIEHHUS LETBIX U
13 JIPOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB
14 Bxoanasi kOoHTpo/IbHAsA padoTa
MHOrouieHsl OT OAHON NEPEMEHHOM.
15 Jlenenrie MHOTOUJIEHA HA MHOTOUICH C
octaTtkoM. Teopema besy
16 MHoOrouieHsl ¢ UeIbIMUA
koa¢pdunmentamu. Teopema Bueta
17 Pemrenne cucreM TMHEHHBIX YpaBHEHUN
18 Pemrenne cucreM TUHENHBIX YpaBHEHUN
Marpuiia cucTeMbl JTUHEMHBIX YpaBHEHUH.
19 Onpenenurens MaTPUIBI 2X2, €T0
TrE€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS
Onpenenurens MaTpUIbl 2X2, €ro
20 reOMEeTPUYECKUN CMBICT U CBOMCTBA;
BBIYHCJIEHUE €r0 3HAYCHUS
21 [IpumeHeHne onpenenuTens A perieHus

CHUCTEMBbI JINHEHHBIX YPaBHEHUI




22

Perrenue npukiagHbIxX 3a/1a4 ¢ MOMOIIBIO
CHUCTEMbI JINHEHHBIX YpaBHEHU

23

24

25

Pemrenne npukiiagHbIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

KonTpoabHas pabora:
"PaumoHaJIbHbIE YPABHEHUS U
HepaBeHcTBa. CHCTeMbl JTHHEHHBIX
ypaBHeHHii"

OyHKIHS, CIOCOOBI 3aJaHUST (PYHKIIHH.
Bsaumno oOpaTHble GYHKITHH.
Komnosurus ¢yHkimit

26

I'padux pyHkmu. DeMeHTapHbIC
npeoOpazoBanus rpadukoB GpyHKIUN

27

28

29

OO6macth ornpeesieHust © MHOXECTBO
3HaueHu# pynkuuu. Hynu pyHkumu.
[IpoMexyTkH 3HaK OCTOSTHCTBA

YérHble 1 HeUETHBIEC (PYHKLINH.
[Tepuonnueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIHH.
HauOonpiiee 1 HauMeHbllIee 3HAYCHNE
(GYHKIHMN Ha TPOMEXYTKE

30

Jluneiinas, KBaapaTuyHas U JpoOHO-
nuHeHas yHKIUN

31

DJIEeMEHTapHOE UCCIEOBAHUE U
MOCTpoeHHE IpadUKoOB ATUX QYHKIUN

32

DneMeHTapHOEe HCCIIeJOBAHUE U
MoCTpOeHHE rpauKOB ITHUX QYHKIUN




CreneHs ¢ LICIBIM ITOKa3aTeneM. buaom

33 HeroTona

34 Crenens ¢ 1enbIM MokasareneMm. bunom
Herorona
CrenenHast GyHKIIUS C HATypaIbHBIM U

35 epIM nokasareiieM. E€ cBolicTBa U
rpaduk

36 KourpoJsbHas padora: "Crenennas
¢pynxnus. E¢ cBoiicTBa u rpaguk"

37 Apudmernaeckuii KOpeHb HATYPaTbHON
CTEIICHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTEIIEHU U €r0 CBOWCTBA

39 [IpeoOpa3oBaHUs YUCIIOBBIX BBIPAXKEHHM,
COJIEpIKaIMX CTENEHU U KOPHU

40 [IpeoOpa3oBaHUs YUCIIOBBIX BbIPAXKEHHUM,
CoJiep KalluX CTENEeHU U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
COJIEpIKaIMX CTENEHU U KOPHU
Hppaumonansusie ypaBHeHUs. OCHOBHBIE

42 METO/bl PEIICHHS UPPALMOHATBHBIX
ypaBHEHUH
Hppaumonansusie ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEeIIeHUs HPPALMOHATIBHBIX
YpaBHEHUI
WppanmonansHble ypaBHeHUs. OCHOBHbIE

44 METO/IbI PEIICHHS UPPAITMOHATBHBIX

YpaBHEHUU




PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUU

4 UppaloOHAIbHBIX YPaBHEHUH

46 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUU
UppalMOHATIbHBIX YpaBHEHUN

47 PaBHOCHIIbHBIE TEPEXO/IbI B PEILICHUH
UppalOHAIbHBIX YPaBHEHUH

48 PaBHOCHIIbHBIE TIEPEXObI B PELIEHUU
UppaloOHAIbHBIX YPaBHEHHH
CoiicTBa u rpaduk KOpHS N-0if CTETIeHN

49 KaK QYHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM IOKa3aTesleM
CoiicTBa 1 rpaduK KOpHS N-Oi CTeNEeHH

50 Kak (pyHKIIMM 0OpaTHOM CTETEeHH ¢
HaTypaJIbHBIM MOKa3aTelieM
KonTtpoabsnas padora: "CpoiicTBa n

51 rpa)uK KOpHsi N-0ii CTEeNeHH.
HppanuonajibHbie ypaBHeHus'"

59 CreneHb ¢ pallMOHaJIbHBIM NTOKA3aTeNIeM U
e€ CBOICTBA

53 CreneHsb ¢ palluOHaJIbHBIM MTOKa3aTeNeM U
€€ CBOICTBA

54 CreneHs ¢ palMoHaJIbHBIM NIOKA3aTENEM U
e€ CBOICTBA

55 [TokazarenbHast pyHKIMS, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIMM 115

pelIeHNs] ypaBHEHUI




Hcnonb3oBanue rpaduka GyHKIMM 115

57 . 1
peleHys ypaBHEHUH
[Toka3zarenbHble ypaBHEeHUs. OCHOBHBIC
58 METOBI PEIICHUS TTOKa3aTeIbHbIX 1
YpaBHEHUU
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE
59 METO/IbI PEIICHHUS TOKA3aTeIbHBIX 1
YpaBHEHUU
IToka3zarenbHble ypaBHEeHUS. OCHOBHBIE
60 METO/IbI PEIICHHUS TOKA3aTeIbHBIX 1
ypaBHEHUH
KonrtpouabHnas padora:
61 "Tloka3aTeabHast QyHKIHSA. 1
IToxa3atenbHble ypaBHeHHs"
62 Jlorapudwm gucna. CoiicTa norapugpma 1
63 Jlorapudm uucna. ColicTBa jJorapudpma 1
64 Jlorapudm uucna. CpoiicTa norapupma 1
65 JlecATUUHBIE U HaTypaJIbHbIE JTOTapH(pMbI 1
66 JlecATUYHBIE U HATypaJIbHBIE JIOTapH (MBI 1
67 IIpeoOpa3oBaHue BBIpAKEHHIH, 1
COZIepKALIHX JIOTapU(PMBI
68 IIpeoOpa3oBaHue BBIpAKEHHIH, 1
COZIepKALIHX JIOTapU(PMBI
69 PyGexHasi KOHTPoJIbHAsI padoTa 1
70 Jlorapudmuueckas pyHkuus, €€ CBOUCTBA 1
U rpadux
71 Jlorapudmuueckas GyHKIIHS, €€ CBONCTBA 1

U rpaduk




Hcnonb3oBanue rpaduka GyHKIMM 115

72 pelIeHNs] ypaBHEHUM

73 Hcnons3oBanue rpaduka QyHKIUN IS
peLIeHusl ypaBHEHU I
Jlorapudmuueckue ypaBHEHUS.

74 OCHOBHBIE METO/IbI pEIICHUS
Jorapu()MUYECKUX ypaBHEHUI
Jlorapudmuueckue ypaBHEHUS.

75 OCHOBHBIE METO/IbI PEUICHUS
norapu()MUYECKUX ypaBHEHUI
Jlorapudmuaeckne ypaBHEHUS.

76 OCHOBHBIE METOBI PEIICHUS
norapu()MUUECKUX ypaBHEHUI

77 PaBHOCWIIBHBIE TIEPEXOBI B PEIICHUH
Jorapu(PMUYECKUX YpaBHEHUM

78 PaBHOCUIIBHBIE TTIEPEXOBI B PEIICHUH
norapuMUYECKUX ypaBHEHUI
KonTtpoabHas padora:

79 "Jlorapupmuueckasi pyHkums.
Jlorapugmuueckne ypapuenus"

80 Cunyc, KOCHHYC, TAHT€HC M KOTAHTeHC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC ¥ KOTAHT€HC
YHICIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC
YHCIIOBOTO apryMEHTa

83 ApKCUHYC, apKKOCHHYC U apKTaHT€HC

YHCIIOBOTO apryMeHTa




Tpuronomerpuyeckas OKpyKHOCTb,

84 onpeielIeHuE TPUTOHOMETPUUECKHUX
(GyHKLMI 4HUCIOBOrO apryMeHTa
Tpuronomerpudeckast OKpy>KHOCTb,

85 oTpeJiesIeHUe TPUTOHOMETPUYECKHIX
(GYHKIMN 9MCIOBOTO apryMEeHTa

86 OCHOBHbBIE TPUTOHOMETPUYECKHE
bopmyIbr

87 OCHOBHbBIE TPUTOHOMETPUYECKHE
dbopMyIibl

88 OCHOBHBIE TPUTOHOMETPUIECKHE
bopmyIbl

89 OCHOBHbBIE TPUTOHOMETPUYECKHE
(bopMyIibL

90 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKCHUI

o1 [Ipeobpa3oBanre TPUTOHOMETPUUYECKUX
BBIPa)KCHU I

92 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPA)KCHU I

93 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKCHUI

94 Pemrenne TpuroHOMETpHYECKUX
YpaBHEHUI

95 Perienue TpUroHOMETPHUUECKUX
YpaBHEHUH

9% Perienue TpUroHOMETPHUYECKUX

YpaBHEHUH




Pemrenne TpuroHOMeTpU4ECKUX

97 .
yYpaBHEHHI

98 Pemrenue TpuroHoMeTpu4ecKux
YpaBHEHUU

99 Pemenne TpuroHoMeTpuuecKux
ypaBHEHUU

100 Pemrenue TpuroHoMeTpu4eCKuX
ypaBHEHUH
KonTtpouabHnas padora:

101 "TpuronoMerpuyecKue BbIpa:KeHUs U
TPUTOHOMETPHYECKHe ypaBHeHus "
[TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS

102 nocJeoBaTeabHOCTeR. MeTon
MaTeMaTHYECKON MHITYKIIUU
MOHOTOHHBIE U OTPaHUYEHHBIE

103 rocJenoBaTeabHOCTH. McTopust aHanu3a
0ECKOHEUHO MaJIbIX

104 Apudmernueckas nmporpeccus

105 I'eomerpuueckas nporpeccus

106 beckoneuyHo yObIBaroIiasi reoMeTpruiecKast
mporpeccus

107 CyMMa GeckoHEYHO YOBIBarOIIEeH
Tr€OMETPUYECKON ITPOTPECCUH

108 JIMHENHBIN U DKCIIOHEHIUAIIBHBIN POCT.
Uucno e. Dopmyna CI0KHBIX MPOLEHTOB

109 JIMHEHBIN ¥ YKCTIOHEHIIMAIbHBIA POCT.

Yucno e. Dopmyiia CI0KHBIX IIPOLEHTOB




Hcnons3oBanue nporpeccun 1uist

110 pelIeHus pealIbHBIX 3a]1a4 MPUKIIATHOTO
Xapakrepa

111 KonTpoabHas padora:
"IlocJienoBaTeJIbHOCTH U Porpeccun’

112 HenpepsiBHbIC (DYHKITMU ¥ UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI rpaduKoOB
byHKIUH

114 CpoiicTBa (hyHKIMH HETIPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa (yHKIIHMI HETIPEPHIBHBIX HA
OTpe3Ke

116 MeTo HHTEPBAJIOB JUTSI PEIICHHS
HEPaBEHCTB

117 MeTo HHTEPBAJIOB TSI PEIICHHS
HEPaBEHCTB

118 Metosa HHTEpPBAJIOB JUIsl peILICHUS
HEPaBEHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GbyHKIUH 1715 petieHus 3a1a4

120 IIpuMeHeHHne CBOWCTB HETIPEPBIBHBIX
GbyHKIUH 1715 petieHus 3a1a4

121 [lepBast 1 BTOpas Npou3BOIHbIE PYHKIIUU

122 Omnpenenenne, TeOMETPUIECKUN CMBICT
MIPOU3BOTHOMN

123 Omnpenenenue, GU3NUECKUN CMBICT

IIPOU3BOIHOMN




VYpaBHeHHE KacaTeIbHOU K TpauKy

124 1
byHKIHH

125 VYpaBHeHHE KacaTeIbHOU K TpauKy 1
byHKIIUN

126 [Ipoun3BoHbIC 35IeMEHTAPHBIX (DYHKITHI 1

127 [Tpon3BoHBIC NIEMEHTAPHBIX (HYHKINI

128 [IpousBoHAs CyMMBI, TPOU3BEACHHUS, 1
YaCTHOTO M KOMITO3ULIUU (YHKITUI

129 [Tpon3BoiHAS CyMMBI, TPOU3BEACHHSI, 1
YaCTHOTO M KOMITO3ULIUU (YHKITUI

130 [Tpon3BoiHAS CyMMBI, TPOU3BEACHHSI, 1
YaCTHOTO M KOMITO3HUIINU ()yHKITUI

131 Konrtpouabnas padora: "IlpousBognas" 1 1

132 [ToBTOpenue, o6o0IIEHNE, 1
cucTeMaTu3aIus 3HaHuii: "YpaBueHus"

133 [ToBTOpenue, 06061IeHNE, 1
cucTeMaTu3aus 3Hanui: "OyHkun"

134 Hrorosasi kKoHTpOJIbHAsSI padoTa 1 1

135 [ToBTOpEHME, 0606IH€HI:IC, 1
CUCTEMAaTH3aIHsl 3HAHUH

136 [ToBTOpEHwUe, 06061ueH1fe, 1
CUCTeMaTH3aIusl 3HAaHUH
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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