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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JIPYrod CTOPOHBI, (hopMUpYeET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBIJIaJIeBalOT
YHUBEPCATbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (opMyIupyeT cBoOU
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIUI Pa3BUTHSI SKOHOMHUKHU U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTeMaTHYECKOrO aHajlu3a pPa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHHUE.

B xone uzyuenus yueOHOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOrO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIPETAllUd  TOJYYCHHBIX  pPELIEHWM, 3HAKOMATCS €  [pUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 00anaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIAIIOM,
KOTOpBIM peanu3yeTcsi Kak uYepe3 Yy4eOHBIM Mmarepual, CrnocoOCTBYIOUIUN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITETbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 32 TIOJYYEHHBIN PE3yNIbTaT.

B ocHOBe MeToaMKN 00y4eHHS anredpe u HayajaaM MaTeMaTHIeCKOro aHalln3a
JICKUT ACSITEbHOCTHBIN NMPUHIUI 00YUYCHHS.

B ctpykType yuebHoro kypca «Anredpa 1 Hauajaa MaTeMaTHYECKOTO aHAIHN3a
BBIIETICHB  CIEAYIOLIUE COJAep)KaTeIbHO-MeToanYeckue JuHuu: «Yucna u
BbIYMCIICHUS», «DyHKIIMU U rpadukn», «YpaBHEHHUs U HepaBeHCTBa», «Hauana
MaTEeMaTUYeCcKoro aHanu3a», «MHoXecTBa U JioTMKay. Bce 0OCHOBHbIE
COJIEPKATENbHO-METOANUECKUE JIMHUM HU3Yy4YaloTCs Ha MPOTSHDKEHUU JABYX JIET



oOyueHusl Ha YpOBHE CPEIHETO 00IIero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
Jpyra 1 MOCTENEHHO HACHIIAsCh HOBBIMHU TEMAMHU U pazaenamu. /J[aHHbI yueOHbIN
KypC SBJISI€TCS WHTEIPATHBHBIM, IOCKOJIbKY OOBEOUHSET B celde coaepaHue
HECKOJIbKMX MaTeMaTHYeCKMX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKUN aHaIu3, TEOPHUsSI MHOKECTB, MaTeMaTH4YecKas Joruka u ipyrue. [1o
Mepe TOTO Kak 00ydJaromuecs OBJIaJAeBalOT BCE Oosee MUPOKUM MaTeMaTHIECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTh MaTEMaTHYECKYI0 MOJIEIb PEAJIbHON CUTyalluH, IPUMEHATh 3HAHUS,
IOJlyYEHHBIE MpPU H3YYEHHM Y4eOHOro Kypca, JUisl pELICHUs CAMOCTOSITEIbHO
c(opMyJIMPOBAHHON MaTeMaTUYECKOW 3a/layu, a 3aTeM HMHTEPIPETUPOBATH CBOU
OTBET.

CopepxarenpbHO-MeTOAUYECKas JMHUA «YUucina ¥ BBIYMCICHHS» 3aBEpLIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aToO Ha YPOBHE OCHOBHOIO 0011ero oopazoBanus. Ha ypoBHe cpenHero o0uiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOIIMX B CE€0s MCIOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu YHUCla, YMEHUE JenaTb NPUKUAKY, BBIIOJIHATH MPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHMCIIOBbIE BBIpaXEHHs, paboTaTh C MaTeMaTUYECKUMHU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCs MHOXKECTBAa HaTypajibHbIX, IEJbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YKCENT  JIONOJIHAKOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hnceld. B  KaXaoM M3 53THX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuudUyecKkue 3aJayd M OIepaluu: JeJIeHHe Haledio,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPAIMOHATBHBIX YKCel, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCElL.
brnaronapsi mocnenoBaTeIbHOMY PACIIMPEHUIO Kpyra HCIHONb3YEMBIX YHCENT U
3HaKOMCTBY C BO3MOXHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iNyYHbIX 33134
dbopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MATeMAaTUKU KaK Hayku U €€ pojiH B
MOCTPOEHUU MOJIeJIEH peaNbHOro MHUpA, HMIUPOKO HCIOIB3YIOTCA 0000IIeHHnEe U
KOHKpEeTH3aIusl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pEAJU3YETCs HA MPOTSKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, TMOCKOJIBKY B KaXJOM
paznene IIporpamMMbl IpPETyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3axad. B
pe3ynbTaTe OoOydYaroulMecss OBJAJACBAIOT PA3JIMYHBIMM METOJAMH  PELICHUS
palMOHAIbHBIX, HWPPALUOHAIbHBIX, IIOKA3aTEJIbHbIX, JIOTAPUPMHUUECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
coepxkamux mapaMerpsl. llomydeHHbIE yMEHHsS IIMPOKO HCIOJIb3YIOTCA MpPH
UCCIIEIOBAaHUM (DYHKIUI C MOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIaJIHBIX
3a]a4 U 3a]a4 Ha HaXOKJEHUE HanOOJBIIMX U HAUMEHBUINX 3HAYEHUH (PyHKLUU.



Jlannast copep:karenbHas JTMHUS BKIIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHus  PalMOHAIBHBIX,
UppaIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUH, a TaKXKE BBIPAXKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anredpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAKTHOTO
MBIIUICHUST 00yJarommxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCykKICHUH,
paboTBl C CHUMBOJIBHBIMH (OpMamu, WPEICTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HarJIsiAHO IEMOHCTPHUPYET CBOU BO3MOKHOCTH KAK SI3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JMHUAS «DyHKIMM W Tpa@UKW» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpauKOB, UCIOJIb30BAaHUE (PYHKUMU NIJs peleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHMA M HepaBeHCTB. [lpum 3TOM OosbllloE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMu 3aBUCHMOCTU MEKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Matepuai 3Toil cofepkaTeaIbHON JIMHUM HAIlEJIeH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMUMHAMH B Pa3IUYHON
dbopme: aHATUTHYECKOM, Tpadudeckor U clioBecHOM. Ero n3yuenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYLIECTBEHHO PAaCIIUPHUTh KPYT KaK MAaTeMaTHUYECKHX, TaK U MPUKIAJHBIX 3a/ad,
JIOCTYITHBIX OOYYalolmMMCs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpaduKky  CIOXKHBIX (YHKIHMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYUCIATH MIIOManu Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
yCKOpeHHsl TpolieccoB. JlaHHas coaepkarefnbHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNel peanbHbIX CUTYyaluH,
MO3BOJIIET HAXOIUTh HAUITYUIIIEE PEIICHUE B MPUKIIAHBIX, B TOM YUCIIE COLIUAIBHO-
PKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTMYECKOTO U KPEaTUBHOTO
MBIIICHUS, (OPMUPOBAHUIO YMEHHMM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yUaronecs y3HaroT O BBIJAIOLINXCS
pe3ynbpTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHS MaTeMaTHKW Kak HaykKh, U 00 HX
aBTOpAXx.



CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsl DIIEMEHTHI TEOPUU MHOXKECTB M MATEeMaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
U TpeasiaraloT Hau0oJiee YHUBEPCAJIbHBIM SI3bIK, OOBEIUHSAIONIMN BCE pa3Jieibl
MaTeMaTUKU M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
TUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 IJISi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTE€MaTUKU KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJIOBAHHE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKAa3aTebCTB.  3HAKOMCTBO  C  DJEMEHTaMH
MaTEeMaTHYeCKONW JIOTUKH CIIOCOOCTBYET pPAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJIEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOPHIE TMPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyalluii, WCCIEAOBAHMS O3TUX MOJENeH C TOMOIIBIO afmapara airedopbl H
MaTEMaTUYECKOTO aHalin3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KAKIIBIN M3 Pa37eiioB MPOTPaMMBI, ITOCKOJILKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTh M  KOHKPETHU3MPOBATh  IMPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHU3yeTCs B MPOIIECCe U3yUeHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEMaTUYECKOTO aHaTTU3ay.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa ¥ Hadajda MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yuciia 1 BbIYMCICHUS

PanmonaneHpie umncia. OOBIKHOBEHHBIE U JAECSITUYHBIE JPOOU, IMPOLIEHTHI,
OeckoHeuHble Mepuoanueckue npodu. IlpumeHeHune apoOel M HPOLEHTOB IS
pelIeHus NIPUKIaJHbIX 3a7a4 U3 Pa3JIMYHbIX OTpAciiel 3HAHUWU U PEANIbHON KU3HH.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JNEHCTBUTENLHOTO Ynciaa U ero cBoicra. [IpubnnxEHHbIE BBIUMCICHUS], NTPaBUIIA
OKPYIJICHHS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEIN JJIS1 PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpPeJCTAaBICHUS JaHHBIX.

ApudpmeTnueckuili KOpeHb HaTypajIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palUMOHAIBHBIM II0KAa3aTEIEM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CHHYC, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHUCJIOBOIO apryMeHTa. ApPKCUHYC,
apPKKOCHUHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUs M YpaBHEHMs-CleICTBHs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METO[bl PEIICHUS LIEJBIX U APOOHO-PAIIMOHATIBHBIX YPABHEHUN U
HEpaBEHCTB. MHOroujeHbl OT OJHOM mepeMeHHOW. JleneHue MHoOrouseHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3zy. MHOrouJIeHb!I ¢ 11e1bIMU KO3 PUIIUEHTAMHU.
Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUN, COJEPKAIINX CTETICHH U KOPHH.

HppanuroHansHbie ypaBHEHHUS. OcHOBHBIE METO/1bI penieHus
UPPALMOHATBHBIX YPABHEHUIA.

[Toka3aTtenbHble ypaBHEHHS. OCHOBHBIE METOJBI PELICHUS IMOKA3aTEIbHBIX

YPaBHCHUM.

[IpeoOpa3oBaHue BeIpaKE€HUM, CoepKAIIUX JTOTapUPMBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JMHEMHBIX ypaBHEHHMU. Marpuna CUCTEMBbl JMHEHHBIX
ypaBHeHUI. OnpenenuTens MaTPUILLI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAgHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. McciaenoBanne NOCTPOCHHOW MOJIENU C MMOMOLIBIO MATPHII
Y OIIPENICIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U pealibHOM KU3HU.

DOyHKUMH U TPaPuKHn

@OyHkus, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIHH.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HaKonocTosiHCTBA. YETHbIe 1 HeuéTHbIe GyHKuMH. [leproauyeckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHash W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0i CTENEHU KaK (yHKIMK 0OOpaTHOM CTENEeHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 pelieHUs ypaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajmsa

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aaHWsl IOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTU4YeCKOM MHIYKIUHU. MOHOTOHHBIE U OTPaHUYEHHbIE MOCIEA0BATEIIbHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHanu3a OEeCKOHEYHO
MalbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneyHo yObiBaroias
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO yOBIBAIOIIEH IreOMEeTpUYECKON
IIPOrpecCchui. JINHEVHBIN U 3KCITIOHEHIMAIBHBIN pocT. Yncio e. Popmyia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrPeccCUMU JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HenpepriBHble (QyHKIMM ¥ HX CBOWCTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMHU. OnpeesneHue, TeOMETPUIECKUN U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanyy HaJ MHOXECTBAaMH M HMX CBOMCTBA. Jlmarpammsl
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YDABHEHHS.

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/lay B LEJbIX YHACTAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHu M3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHH C  IOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUICHUS CHCTEM M COBOKYIHOCTEW pALMOHAIBHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELIEHUIO0 MaTEMAaTUYECKUX
3a]1a4 ¥ 3a/1a4y U3 pa3lInuHbIX 00JIacTe HAYKH U PEAIbHOM KU3HU, UHTEPIPETALHS
IIOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre POU3BOJHON K MCCIEAOBaHUIO (YHKIMII HA MOHOTOHHOCTb U
sKkcTpeMyMmbl. HaxoxaeHre HanboapuIero 1 HAMMEHbILIEr0 3HAYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3aJadax, JUIsl OIPEAENICHHs CKOPOCTM M YCKOPEHHMs Mpolecca,
3aJIaHHOTO (HOPMYJIION M TpauKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxoxk1eHUs epBOOOPA3HbIX.

HNuterpan. ['eoMmeTpruueckuil CMbICI MHTETpAIa. Beraucienue onpeaenéHHoro
uHTerpana no gpopmyne Herotona-Jleitonuna.

[TpumeHeHne uHTErpajsa A HAXOXKJIEHUS IUIOIIAfe MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOMIEeTocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO YJIEHAa POCCUIMCKOI0 O0IIECTBA, PEACTABICHUE O MATEMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM, TMPOLEIYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIPyroe), yMEHHUE
B3aMMOJICHCTBOBATh C COI[MAJLHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakKTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO TMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJIeHUMN, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL pa3BUTHUS IUBUJIM3ALIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJbTYpOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIAcCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIC;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOM 3amaud  (CpaBHUBATh HECKOJBKO
BAapUAHTOB peIlEHUs, BEIOUpATh HauboJee MOIXOIAIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHpYIOIIME  MPOTHBOpEYHe,  MpolJemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, sIBJICHHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 00bEKTaMHU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IIPOTHO3UPOBATh BO3MOXXKHOE pPa3BUTHE IIPOILIECCa, A TaKKE BbIABUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HH(POPMALIMIO Pa3IMYHBIX BUOB U (hOpM
IIPE/ICTABIICHHUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSTENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTaxX, JaBaTh IIOSICHEHHWS [0 XOAY pELICHHs 3aauu,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXIACHUAMHU APYIMX YYAaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHHS C YYETOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATH BAPUAHTHI PEIIEHUH C YYETOM HOBOM MH(OpMALUK.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca M pe3yjbTaTa pelIeHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUHU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu peleHHH Y4eOHbIX 3aJad, NOPUHUMATh IeJlb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BU/JIBI pabOT, IOrOBApUBATHCS, 00CYKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CykAeHUS, OOMEH MHEHHUM,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATh
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIENCTBHUS.

INPEAMETHBIE PE3YJIBTATDBI

K koniy ob6yuenuss B 10 kJjacce oOydyarOIIMICA TOJYYUT CICAYIOIIHNE
MPEIMETHBIE PE3yJbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHaTU3ay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJIHO OIEpUPOBATh MOHATHUSAMH: pPaAllMOHAIBHOE YHCIO, OCCKOHEUHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

OPUMEHATh JPpOOM W TPOLEHTHI JUIsl PEIICHHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATbHOM KU3HU;

MPUMEHSTH MPUOIMKEHHBIE BBIUMCIICHUS, ITPAaBUJIa OKPYTJICHUS, IPUKUIIKY U
OLICHKY P€3yJIbTaTa BEIYUCICHUM;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHJIBHBIE YPAaBHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CcBOOO/IHO OIEpUpPOBaTh MOHATHUSMHU: MHOTOWIEH OT OJHOH INepeMEeHHOMH,
MHOTOWIEH € UEIbIMHA KO3 PUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOTI'O4YJIEHA Ha MHOTOWIEH C OCTaTKOM, Teopemy be3dy m teopemy Buera mns
peleHns 3a1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro IE€OMETPUYECKHHA CMBICII,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMH C MOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIM C IIOMOIIBIO MaTpPULl U ONPEIEIINUTEIIEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBA jgorapupmMoB LISt npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYecKrue GopMyIibl Uil TpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTaBIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aMMHO O0OpaTHble (QYHKUOMH, KOMHIO3UIMsA (QyHKUMWA, Tpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMH: UETHBIE M HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeJabIM TOoKa3zareneM, rpapuk CTeneHHOW (YHKIMH C HAaTypaJbHBIM M IIEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U MIOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJeieHre TPUTOHOMETPUYECKUX (PYHKIIUNA YUCIOBOTO apIyMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apu@MeTHUecKass M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrpecCUsl, TUHEUHBIN U
HKCMOHEHLIUATIBHBINA POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IPOrPECCUM JJI PELIEHUs peajbHBbIX 337ad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOTHO ONIEPUPOBATH MOHATUSMU: HEMPEPHIBHBIE (PYHKIIMHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUAMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOJIHO OIEpPHpPOBaATh TMOHATHUSAMHU: OIpEACNCHUE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
IpeIMEeTHbIE Pe3yJbTaThl MO OTAEIBHBIM TeMaM paboyeil mporpamMmsbl yueOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBLHOE U LEJI0E YUCIIO, MHOKECTBA
HATYpaJIbHBIX U LEJBIX YHCEJI, UCIIOJIb30BATh MPU3HAKU JIETMMOCTH LIEJbIX YHCEl,
HOJl m HOK nHaTypaibHBIX 4ucen O pelleHus 3a7ad, NPUMEHSTh alrOpUTM
EBxnupa;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEJ, TPEJCTABIATh KOMIUIEKCHBIC YHCa B ajireOpandyeckor u
TPUTOHOMETPUUECKOU (OpMe, BBHIMOIHATH apUPMETHUECKUE ONepalii ¢ HUIMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



cBOOOIHO OMEpPUPOBATH MOHATHUSAMHU: HPPALMOHANBHBIE, TOKAa3aTEIbHbIE U
Jorapu(MUUECKHe HEPAaBEHCTBA, HAXOAUTh WX PEHICHUS C  TOMOIIBIO
PaBHOCWJIBHBIX NIEPEXOOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HeoOXoaumble (GOpPMyNbl  JUIsl  PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUS, HAXOJAUTh PEIICHUS
CUCTEMBI U COBOKYMHOCTEW pallMOHAIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHbBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

perarb palroOHaJIbHbIE, UppalrOHaIbHBIE, IIOKa3aTelIbHbIE,
jgorapupMUyUecKue M TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
coJiep>Kalle MOAYJIU U NapaMeTphl;

NPUMEHSATH TpaduuecKre METOAbI JAJI PEIICHHUs YPAaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C apaMeTpaMu;

MOJIEJIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAKECHHUSI, YPABHEHUWS, HEPABEHCTBA M MX CHCTEMBI II0 YCJIOBHUIO 3a/1ayH,
UCCJIENOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajnreopsl,
MHTEPHPETUPOBATH NOJYUYECHHBIN Pe3yJIbTar.

DYyHKIUHN U TPAPUKHU:

CTPOUTHh TpauKU KOMMO3UIMU (GYHKIUH C TOMOIIBIO 3JIEMEHTapHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTbH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPIMHATHOM
MJI0CKOCTH;

CBOOOJIHO  OMNEpUpPOBaTh MOHATUSAMHU: TpadUKH  TPUTOHOMETPHUUECKHUX
(yHkumii;

OpUMEHATh (QYHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Havana maTeMaTH4ecKoro aHajmsa:

UCIIOJIb30BaTh MPOU3BOIHYIO JUIsl UCCIIEeN0BaHMs (DYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJUTh HaUOOJIbIIee U HAMMEHBIIEE 3HAUCHUS (DYHKIIMM HENPEPbIBHOW Ha
OTPE3KE;

UCIIOJIB30BaTh IMPOU3BOJHYIO JUISl HAXOXKJICHHUS HAWIy4ylIero peuieHus B
IPUKJIAJHBIX, B TOM YUCJIE COLMAIBHO-3KOHOMUYECKHUX, 3a/1a4axX, JJIs ONpeIeICHUsS
CKOPOCTH U YCKOPEHHS Mpoliecca, 3aJaHHOTo (OpMyIIoi min rpadukom;



cBOOOZIHO OMEpUpOBaTh MOHATUSIMHU: [EPBOOOpa3Hasi, OIpeneaEéHHbIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
cocraBieHus nudpepeHnanbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxtireckue o0pa3oBaTe/bHbIE
padoThI padoTshI pecypenr
MHOXecTBO 1eHICTBUTENIBHBIX YHCEIL.
1 Apudmernaeckuii KOpeHb N-0if CTENCHH. 22 1
CreneHb ¢ 1eHCTBUTEIBHBIM MTOKA3aTEIEM.
5 Oynkuuu U rpaduku. CreneHHas GyHKIHS C 10
LeJIBIM [TOKa3aTeIeM
HppaumnonanbHble ypaBHEHUS
3 PannonanbHble ypaBHEHUS U HEPABEHCTBA. 18 1
CucremMpl TMHEVHBIX YPaBHEHUN
4 [TokazarenpHas pynkuus. [lokazarensHbie 16 1
YpaBHEHHsSI 1 HEpAaBEHCTBA
Jlorapudpmuueckas GpyHKIUS.
5 Jlorapudpmuueckue ypaBHEHUs U 22 1
HEpaBEHCTBA
6 TpuronomeTpruyeckue BoIpakKeHUs 21 1
7 Tpuronomerpuveckne GyHKINU U 93
YpaBHEHHS
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 4 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 6 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n MPOrpaMMblI Bcero Konrpoabnpie  Ipakruieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypeni
1 HenpepsiBabIC hyHKIIT 7
) HccnenoBanne GyHKIHA ¢ TOMOIIIBIO 31 1
MIPOU3BOTHOM
3 [TepBooOpasHast 1 HHTETpa 21
KomriekcHsie yncna 10
5 HatypanbHble u 1ebie uncia 10
CucreMsl paliioHaIbHBIX, UPPALXOHATBHBIX
6 MOKa3aTeIbHBIX U JIOTAPUPMUUECKUX 12 1
ypaBHEHUH
OCHOBHBIE METOBI PEIICHUS
7 HppanMOHAIbHBIX, ITOKA3aTECIILHBIX U 13 1
norapuMHUYECKUX HEPABEHCTB
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 7 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoka Bcero Kontpoapipie  Ipaxruteckue fll3yquHH :)Iﬁ[()l;I;OBaTEJILHLIe
padoThI padoThI pecypenr

1 MHokecTBO, onepaiuu HajJ MHOKECTBAMU 1

U uX cBoiicTBa. Jluarpammel Ditnepa-Benna

[IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO
9 amnmapaTta Uil pelleHus 3aJad U3 JPYrux 1

y4€OHBIX IPEIMETOB.
Panmonaneueie yncna. OOBIKHOBEHHBIC U

3 JECSITUUHBIE IPOOH, IPOLIEHTHI, 1

OecKOHEUYHbIE IEPUOANYECKHE JPOOH
4 ApudmeTrndeckas Mporpeccusi. 1

['eomeTpryeckas mporpeccus.
5 CymMa 6eckOHEeuHO yObIBaroIei 1

TEOMETPUUYECKOHN MPOTPECCHUH.
5 [Ipumenenue npobeit 1 MPOLEHTOB JIst 1

penieHus MPUKIAIHBIX 33124
F [elicrBuTenbHble yncia. PanmonanbHble U 1

MPpALMOHATIbHBIE YHCIIa

ApudmeTnueckne onepanuu c
8 JEMCTBUTENbHBIMU YMCIaMu. Moayib 1

JIEHCTBUTEIILHOI'O YHCJIa U €0 CBOMCTBA




[IpubnnxEHHBIE BBIYUCIICHUS, TIPaBUIIA

9 OKPYTJICHUS, IPUKUJIKA U OIICHKA
pe3ynbTaTa BRIUMCICHUN
CreneHb C IEJbIM IOKa3zaTelleM. buUHOM
Herorona. Mcnomp3oBanne  IOAXOISIICH
10 (GhopMBI 3amucH JTCUCTBUTEIBHBIX YUCEN IS
perieHus MPaKTUYECKHUX 3a1a4 51
MPEACTABJICHUS TAHHBIX.
11 CreneHb ¢ 11eJIBIM IToKa3aTeaeM. bunom
Hrrorona
ApudmeTnueckuii  KOpeHb  HaTypaJlbHOUN
12 CTEIEHHU U €T0 CBOMCTBA.
ApubdmeTnueckuii  KOpeHb  HATypalbHOUN
13 CTEIEHN U €r0 CBOMCTBA.
14 [IpeobpazoBaHus YHCIOBBIX BBIPAKEHUH,
COJIEpXKaIINX KOPHU
15 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIA,
COJIEpXKaIINX KOPHU
[TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUIH,
16 CoZIepXaliux KOpHU
Crenens ¢ pallMOHAIbHBIM MOKa3aTesieM U eé
17 CBOMCTBa, CTENEHbL C JICHCTBUTEIHLHBIM

IIOKa3aTcCJICM.




CreneHp ¢ pallMOHAJIbHBIM I1OKa3aTeleM U €€
CBOMCTBA, CTENECHbL C JICHCTBUTEIIHLHBIM

18
IIOKa3aTesIeM.
CreneHb ¢ pallMOHAIBHBIM IOKa3aTeIeM U €&
19 CBOWCTBA, CTENEHb C JACHCTBUTEIHHBIM
MOKa3aTesIeM.
[IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIH,
20 CoJIepKAIUX CTENIEH! U KOPHU
[IpeobpazoBaHus YUCIOBBIX BBIPAKEHHIH,
21 CoJIepKalUX CTENIEH! U KOPHU
29 KonTtponsHas pabora «CremneHs ¢
JIeMCTBUTENILHBIM IIOKA3aTEIEM»
DyHKIUS, CTIOCOOBI 3a/1aHUs (PYHKITUH.
23 Bsanmuo obparnbie pyakiun. Kommosumms
byHKIMMA
24 I'padux GyHKIIUN. DIeMeHTapHbIE
npeoOpa3oBaHus rpagukoB GyHKIUN
UETHbIie 1 HEUETHBIE PYHKITUH.
25 [Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIUU
MaxkcuMyMBI 1 MUHUMYMBI (DYHKITHH.
26 Haubounbiiee n HanMeHbIlee 3HAYCHUE
(GYHKLINU Ha TPOMEKYTKE
7 Jluneitnas, kBagpaTuuHas u IpoOHO-

TUHeHast QyHKIUU. DIeMEeHTapHOoe




UCCIIEIOBAaHHE U MIOCTPOCHHUE rpauKoB
9TUX QYHKIIUHA

28

29

Crenennast GyHKIHUS C HATYPaJIbHBIM H
1enbIM nokaszaresneM. E€ cBoiicTBa u rpaguk

CrenenHast GyHKIUS C HATypaIbHBIM U
1eNbIM Moka3aTenieM. E€ cBoiicTBa u rpadux

30

CgoiicTBa u rpaduk KOpHs N-0if cTeneHn
KaK (YHKIIMH OOpaTHOU CTETICHH C
HATypaJIbHBIM IOKa3aTeleM

31

CoiicTBa u rpaduk KOpHS N-0if CTETIeHN
Kak (QyHKIMH 00paTHOW CTETIEHH C
HaTypaJIbHbIM I10Ka3aTeseM

32

33

CaoticTBa U rpaduK KOpHs N-Oi CTEHeHH
Kak (PyHKIIMH 00OpaTHOW CTETIEHH C
HaTypaJIbHbIM I10Ka3aTeseM

ToxxaecTBa U TOXIECTBEHHBIE
npeoOpa3oBaHusl.

34

YpaBHEHHE, KOPEHb YPaBHEHUS.
PaBHOCUIIbHBIE YpaBHEHUS U YpaBHEHUS-
CJIEJICTBUSI.

35

OcHOBHBIE MCTOABI pCHICHUA LCIIbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

36

37

MHOrowieHsl OT OJHON NEPEMEHHOM.
[lenenne MHOro4JieHa Ha MHOT'OUJIEH C
octaTtkoMm. Teopema beszy

MHorouseHsl ¢ HeabMi Kod(hGUiineHTamMmu.
Teopema Buera




38

Pewienne cucreM ITMHENHBIX YPAaBHEHUN

Marpuiia cucTeMbl TUHEUHBIX YPABHECHHIA.
Onpenenurens MaTpuLpl 2X2, ero

39 T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS
Onpenenuresib MaTPUILBI 2X2, €10

40 T€OMETPUUYECKHI CMBICT M CBOMCTBA;
BBIUMCJIEHUE €r0 3HaYCHUS

41 [IpumMeHeHue onpenenuTens Ais PeleHHs
CHUCTEMBI JINHEUHBIX YPABHEHUI

42 Pemenne npuknaaHbIxX 3a/1a4 ¢ TOMOIIbIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
Wppaunonansubie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
ypaBHEHUI
HppanuoHaneHble ypaBHeHUs. OCHOBHBIE

44 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
yYpaBHEHUHU
Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

45 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
yYpaBHEHUHU

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
VppalMOHATILHBIX YPAaBHEHHM

47 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UppalMOHATIbHBIX YPAaBHEHHM

48 Pemenne uppanvoHanbHbIX ypaBHEHUN

49 Pemenne nppanimoOHaIbHBIX YpaBHEHHUN




50

KonTtponbHas padora: " UpparuonansHbie
ypaBHEHUS"

51

52

[TokazarensHas GpyHKIHS, €€ CBOWCTBA U
rpaduk
[TokazaTenbHas GyHKIHS, €€ CBOWCTBA U
rpaduk

53

[TokazarensHas QpyHKIHs, €€ CBOWCTBA U
rpaduk

54

55

56

Hcnons3oBanue rpaduka QyHKIHH 115
peueHusl ypaBHEHU I

IToxazarenbHble ypaBHEHUS. OCHOBHBIE
METO/IbI peIIEHUs T0KA3aTEeIbHBIX
YpaBHEHUN

[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

METO/Ibl PEIIEHUS T0KA3aTENbHbIX
yYpaBHEHUHU

57

[Tokazarenbubie ypaBHeHUsS. OCHOBHBIE
METO/Ibl PEIICHUSI TTOKA3aTeIbHBIX
ypaBHEHU I

58

59

60

[Tokazarensubie ypaBHeHUsI. OCHOBHBIE
METO/Ibl PEIICHUSI TTOKA3aTeIbHBIX
ypaBHEHUH

[TokazarenbHble ypaBHEeHUs. OCHOBHbIE
METO/IbI PELICHUS [TOKA3aTENbHbIX
ypaBHEHUU

HepaBCHCTBO, peIICHNC HCEpaBCHCTBA.
HpOCTCﬁIHHC IMMOKa3aTCJIbHBIC HCPABCHCTBA




[TokazarenbHble HepaBeHCTBA. OCHOBHBIC

61 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
ypaBHEHUH
[Toka3arenbHble HepaBeHCTBA. OCHOBHBIE

62 METO/IbI pEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUI
[Toka3zarenbHble HepaBeHCTBA. OCHOBHBIE

63 METO/IBI PEIICHUS TTOKA3aTEIbHBIX 1
ypaBHEHUI

64 Penienune nokaszarenbHbIX HEPABEHCTB

65 Pemenne mokazarenbHBIX HEPABEHCTB
KoHntpoinbhas padora: "[lokazaTenpHas

66 ¢dbynknus. [TokasarensHble ypaBHEHUS U 1
HEpaBEeHCTBA"

67 Jlorapudwm yucna. CoiicTBa norapudpma 1

68 Jlorapudm ymncna. CBoicTBa jJorapudpma 1

69 Jlorapudm umncna. CoiicTBa jgorapudpma 1

70 JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(PMBI 1

71 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX 1
J0rapuQpmbl

7 [IpeobOpazoBanne BEIpaKEHHIA, COACPIKAIIIX 1
J0rapuQmbl

73 [TpeoOpa3oBaHue BRIpAKESHHUN, COACPIKAIIIX 1
sorapu@msl

74 Jlorapugmuueckas pyHKIuUs, €€ CBOHCTBA U 1
rpadux

75 Jlorapudmuueckas pyHkuus, €€ cCBOWCTBA U 1

rpaduk




Hcnonb3oBanue rpaduka GyHKIUN A5

76 pelIeHusl ypaBHEHUM

77 Hcnonp3oBanue rpaduka QyHKIHH 115
peueHusl ypaBHEHU I
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC

78 METO/Ibl PEIICHHUS JIOTApUPMUICCKUX
ypaBHEHU M
Jlorapugmuueckue ypaBHeHus.. OCHOBHBIE

79 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUN
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

80 METO/BI pEIICHUS JToTapu(HMUIECKUX
YpaBHEHUU

81 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
JOTapuPMHUECKUX yPaBHEHUI

82 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUHN
Jorapu(pMHUUECKUX ypaBHEHUH

83 OCHOBHBIEC METO/IBI PEIICHUS
norapu(pMUUECKIX HEPABEHCTB

84 OCHOBHBIEC METO/IBI PEIICHUS
norapu(pMUUECKIX HEPABEHCTB

85 Pemenune norapupMuieckux HEpaBeHCTB

86 Pemenne nmorapuMuieckux HepaBeHCTB

87 Pemenune norapupMuieckux HEpaBeHCTB
KonTponbnas pabdota: "Jlorapupmuyeckas

88 ¢ynknus. Jlorapupmudeckne ypaBHEHUS U
HepaBeHcTBa"

89 Panmannoe n3mepeHue yrios




Tpuronomerpuueckas OKpyKHOCTb,

90 OTpeIeTICHUE TPUTOHOMETPUUECKHUX 1
(GYHKIMIA 9UCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

91 OTpeieIeHue TPUTOHOMETPHUYECKUX 1
(GyHKINH YUCIOBOTO apryMeHTa

92 CuHyc, KOCHHYC, TAHTEHC ¥ KOTAaHTEHC 1
YHCIIOBOTO apTyMEHTa

03 CuHyc, KOCHHYC, TAHT€HC ¥ KOTaHT€HC 1
YHCIIOBOTO apryMEHTa

94 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1

95 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

96 DopMyITbl TPUBEICHUS 1

97 DopMyIbl IPUBEACHUS 1

98 DopMyITbl TPUBEICHUS 1

99 DopMyIIbl CIOKEHUS 1

100 DopMyIIBl CIOKEHUS 1

101 DopMyIIbl CIOKEHUS 1

102 ®opMmyibl JBOMHOIO yriia 1

103 DopMyITBl JBOWHOTO yTiTa 1

104 @opMyJIbl TOJIOBUHHOTO yIJIa 1

105 [TpeoOpazoBaHre CyMMEBI B TIPOM3BEICHUE 1

106 [IpeobpazoBaHre CyMMBbl B IPOU3BEICHUE 1

107 Hpeo6pa3033aHHe TPUTOHOMETPUYECKHUX 1
BBIpOKEHU I

108 [IpeobpazoBanue TPUTOHOMETPHUUECKUX 1

BBIPAKECHUI




109 KonTponpHas padora:
"TpUroHoMeTpUYECKUE BhIpaXKEHUS "

110 Tpuronomerpudeckue GyHKINU, UX
CBOWCTBA U rpaduKu

111 Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBA U rpaduKu

112 Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBA U rpaduKu

113 Tpuronomerpudeckne GyHKINHU, HX
CBOWCTBA U TpapuKu

114 Tpuronomerpudeckue GyHKLINU, UX
CBOMCTBa U rpaduKu

115 Tpuronomerpuyeckne GyHKINHU, UX
CBOWCTBA U TpapuKu

116 APKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apTyMEHTa

117 ApPKCHHYC, apKKOCUHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa

118 [Ipocreitmme TPUrOHOMETPUYECKHE
ypaBHEHHS

119 [Tpocreiinne TpuroHoMeTpu4ecKre
ypaBHEHHS

120 [Ipocrteiiye TpUroHOMETpUYECKHE
ypaBHEHUS

121 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN

122 Pemenue TpuroHoMeTpUUECKUX ypaBHEHUI

123 Pemenne TpuroHoMeTpruUeCcKUX ypaBHEHUN




124 Pemienne TpUroHOMETpUYECKUX YPaBHEHUN 1

125 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUN 1

126 Peenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

127 PemieHne TpUroHOMETpUYECKUX YPaBHEHUN 1

128 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUM 1

129 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

130 OT60p KOpHEH C l'IOMf)H_U:IO 1
TPUTOHOMETPHYECKON OKPY>KHOCTH

131 TpuronomeTprudecKkue HEPABEHCTBA

132 TpuronomeTprdeckue HEPaBEHCTBA

133 I'onoBast koHTpOIBHAS paboTa

134 [ToBTOpenue, 060061IeHNE, CUCTeMaTH3aIUs 1
3HaHui: "YpaBHeHus"

135 [ToBTOpenue, 06061IeHNE, CUCTEeMaTH3aIUs 1
3HaHui: "OyHkIUNK"

136 HOBTOPGHI/IG, 000011IeHHE, CHCTEMATU3aLIHU 1
3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 136

ITPOTPAMME




11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoka Bcero Koutpoabnsie  Ipakruveckue fllsyqeﬂnﬂ :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoThbI padoThbI pecypeni
1 HenpepsiBHBIC (DYHKIIMHM ¥ MX CBOKWCTBA 1
9 CpoiicTBa (h)yHKIMI HETPEPHIBHBIX HA 1
OTpE3Ke
3 Meroa MHTEPBAJIOB IS pEeLIECHUS 1
HEPaBEHCTB
4 Touka pa3pbiBa. ACUMIOTOTHI IpaUKOB 1
byHKIMi
5 JIMHENHBIN ¥ SKCIOHEHUMAIIBHBIN POCT. 1
Yucno e. DopMyra CIOKHBIX MPOLUEHTOB
5 JIMHENHBIN U DKCIIOHEHIMAIIBHBIN POCT. 1
Yucno e. DopMyra CI0KHBIX MPOLEHTOB
OyHKIUOHATBHBIE 3aBUCUMOCTH B
7 pealbHBIX IpoIleccax U SBIeHUIX. [ paduku 1
peaTbHBIX 3aBUCUMOCTEH.
[TocnenoBareabHOCTH, CHIO0COOBI
8 3aaHusl  [OCJIENOBaTeNIbHOCTEH. Merton 1
MaTeMaTUYeCKOW WHIYKIIUH.
MoHoTOHHBIE " OTpaHUYCHHBIC
MOCJIEA0BATEIbHOCTH. Ucropust
9 BO3HUKHOBEHHSI MAaTEMaTHYECKOIrO aHallu3a 1

KaK aHaJIn3a 0ECKOHEYHO MaJIbIX.




Omnpenenenue, reOMEeTPUUECKUN

10 (UBUYECKUI CMBICIT POU3BOTHOM.

1 Onpenenenue, reOMETPUIECKUI U
(U3UYECKUI CMBICI TPOU3BOTHOM

12 [lepBas u BTOpas npou3BOAHBIEC (YHKIINU.

13 [TepBas 1 BTOpas Npou3BOAHBIC (DYHKIIHH.

14 VYpaBHeHME KacaTeabHOU K rpadpuky
byHKINN.

15 YpaBHeHHe KacaTeabHOU K rpaduxy
byHKIHH.

16 VYpaBHeHME KacaTeabHOU K rpaduky
byHKIHH.

17 [Ipou3BoaHbIE HIIEMEHTAPHBIX ()YHKITHA.

18 [Tpou3BoHBIE AIEMEHTAPHBIX (PYHKIIUH.

19 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKITHA.

20 [Tpou3BoiHAs CyMMBI, TPOU3BECHHUS,
YacTHOTO

21 [IpousBogHast CyMMBI, IPOU3BENICHUS,
YacTHOTO

29 [IpousBogHast CyMMBI, IPOU3BEICHUS,
YacTHOTO

23 Komnosurus ¢ynkmmii, [IpousBonnas
KOMITO3UIIUH (DYHKITHI

24 Komnosunus ¢pyukuuii, [IponsBonnas

KOMITO3UIIUH (PYHKITHI




25

[IpuMeHeHne nNpou3BOIHON K
UCCIIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

26

[IpuMeHeHne nNpou3BOIHON K
UCCIIEIOBaHMIO (DYHKIMI HAa MOHOTOHHOCTB
U DKCTPEMYMBI

27

28

29

[IprumeHeHue nporu3BOJHON K
WCCJICIOBAHMIO (YHKIIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

[TpumeHeHne mPOU3BOTHON K

HCCIICAOBAHUIO (1)YHKI_II/II‘/’I Ha MOHOTOHHOCTbB
H DOKCTPEMYMBbI

[TpumeHeHne mpoU3BOTHON K

HCCIICOOBAHUIO (1)YHKI_II/II‘/’I Ha MOHOTOHHOCTH
H DOKCTPEMYMBbI

30

Haxoxnenne HanbOoIbIIETr0 1
HAaUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKLUHU Ha OTpe3Ke

31

32

33

Haxoxnenune HanOobIIEro u
HAMMEHBIIIETO 3HAYEHUS HETIPEPBIBHOM
(GyHKIIMHM Ha OTpe3Ke

Haxoxnenne HanOobIIero u
HaMMEHBIIIETO 3HAYEeHUS HEITPEPHIBHOM
(GyHKIIMY Ha OTpe3Ke

Haxoxnenne HanOobIIero u
HaMMEHBIIIETO 3HAYEeHUS HeTTPEPHIBHOM
(GyHKLIUHU Ha OTpe3Ke




34

[IpuMeHeHne Npon3BOAHON IS
HaXO0KJCHUs HaWTy4Ilero peeHus B
IPUKJIAJHBIX 3a/1a4ax

35

[IpuMeHeHne npou3BOHON 1S
HAXO0X/ICHNS HAaWIY4IlIEero peleHus B
IPUKIIAIHBIX 3a7a4ax

36

37

38

[IpumeHeHue nporu3BOIHOMN 11t
OTpeIeTICHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3aIaHHoro GOpMYJION HITH
rpaduxom

[IpumMeHeHue MPOU3BOTHOM JIJIst
oTpesieNIeHUs] CKOPOCTH U YCKOPEHHS
nporiecca, 3aIaHHoro GOpMyYIION WITH
rpaduKoM

KoHnTtponbHas padora: "UcciaenoBanue
GYHKIH ¢ TOMOIIBIO TPOU3BOTHON"

39

['eomerpuueckre oOpa3bl ypaBHEHU Ha
KOOPJMHATHOM TIOCKOCTH

40

41

['eomeTrpuueckre oOpa3bl ypaBHEHU Ha
KOOPAWHATHOM IIOCKOCTH
[TepBooOpazHas, OCHOBHOE CBOHCTBO
epBOOOPA3HBIX

42

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

43

44

[TepBooOpazHbIe 371eMEHTAPHBIX (QYHKIHUI.
[TpaBuiia Hax0Xk/1€HUS IEPBOOOPa3HBIX

[TepBooOpa3HbIe IMeMEHTAPHBIX (PYHKIHIA.
[IpaBuna Hax0XJIEHHs IEPBOOOPA3HBIX




[lepBooOpa3HbIe IMeMEHTAPHBIX (PYHKITHIA.

4 [TpaBuia HaX0XKEHUSI IEPBOOOPA3HBIX

16 Hurerpai. I'eoMmeTpuyeckuii CMbICIT
MHTETpajia

47 Nurterpan. ['eomeTprudeckuii CMbICT
UHTErpana

48 Brluncnenue onpenenéHHoro MHTerpaia 1o
dopmyne Herorona-Jleitbnuia

49 Brruucnenue onpenenéHHoro MHTerpaia 1o
dopmyne Herorona-Jleiionuia

50 [TpuMeHeHne MHTErpaia A HAXOXKACHUS
IIoIaAeH IIOCKUX GUryp

51 [Ipumenenue naTerpana s HaxXoXACHUS
TUTOIIAACH TUIOCKUX (QUTYp

59 [Ipumenenue naTerpana s HaxXoXACHUS
TJIOIIAJEH TUIOCKUX (pUTyp

53 [TpuMeHeHne nuHTEerpana 11 HaXOXKACHHUS
IIoIaAeH IOCKuX GUryp

54 [IpumeneHnne nHTerpana s HaxoXKIACHUs
TJIOIAJIeH TUIOCKUX (PUTyp

55 ITpuMmeHeHne nHTerpana 11 HaXOXKACHUS
00BEMOB reOMETPUYECKHUX TEI

56 [Tpumeps! pemenunit uddepeHaIbHbIX
yYpaBHEHUN

57 [Tpumeps! pemieHuit AudpepeHnnaIbHbIX

ypaBHEHUU




MaremaTrnueckoe MOAEIUPOBAHUE

58 pPeaNbHBIX MPOIIECCOB C MTOMOIIBIO
nuddepeHIHaTbHBIX YPaBHEHUH

59 KonTtponsHas padora: "[lepBooOpazHast u
uHTerpan”
KomruiekcHbie uncia. Anredbpandeckas u

60 TPUTOHOMETpUYECKast (DOPMBI 3aITUCH
KOMILIEKCHOTO YHCIIa
KommuiekcHbie uncna. AnreOpanueckas u

61 TPUTOHOMETpUYECKast (DOPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa
KommnekcHeie uncna. AnreOpanueckas u

62 TPUTOHOMETpUYECKast (DOPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

63 Apudmerndeckre onepanum ¢
KOMILIEKCHBIMHU YUCIIAMH

64 Apudmernueckre onepanum ¢
KOMIUIEKCHBIMU YHCIIAaMU

65 N306pakeHne KOMIJIEKCHBIX YKCEN Ha
KOOPJIMHATHOM MJIOCKOCTH

66 N3006pakeHne KOMIJIEKCHBIX YKCEN Ha
KOOPAWHATHOM IIOCKOCTH

67 ®opmyna Myaspa. Kopau n-oii crenenu us
KOMIIJIEKCHOT'O YHCIIa

68 ®opmyna Myaspa. KopHu N-oii ctenenu u3

KOMIIJICKCHOI'O 4HCJjia




HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJI IJI

69 perieHus: GU3NIECKUX ¥ TE€OMETPUUSCKHIX
3a1au
[IpumeHeHHe KOMITUICKCHBIX YHCEI JISI

70 pemeHust pU3MIECKUX U TEOMETPUIECKUX
3a1a4

71 KoHntposnbhas pabdora: "KomMruiekcHbie
yucna"

72 HarypanbHble u nensie yncna

73 Harypasnbnbie u 1iesnsie yucia

74 [TpumeHeHne MPU3HAKOB AETUMOCTH IIEJIBIX
yucel

75 [IpumeHeHre TPU3HAKOB JICTUMOCTH IIEITBIX
quCell

76 [IpumeHeHre MPU3HAKOB JIETUMOCTH IEJTBIX
gucen: HOJl m HOK

77 [TpuMeHeHne MPU3HAKOB AETUMOCTH IIEJIBIX
yucen: HOJl u HOK

78 [IpumeHeHHe TPU3HAKOB JCTUMOCTH IIEITBIX
YHUCEeIl: OCTATKH 110 MOIYJTIO

79 [TpuMeHeHne MPU3HAKOB AETUMOCTH IIENIBIX
YHUCEII: OCTATKH 110 MOYJTIO
[IpumeHeHne MPU3HAKOB AETUMOCTH IIENIBIX

80 qrcen: alropuT™ EBknmia amns pemieHus
3a/1a4 B LIETIBIX YHCIaxX
CucreMa 1 COBOKYTHOCTh ypaBHEHUH.

81 PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-

CIICACTBUA




82

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEAICTBUSA

83

84

85

OcCHOBHBIC MCTOJbI pCICHUA CUCTCM U

COBOKYITHOCTEHN PallMOHAIIbHBIX YPABHEHUI

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEH UppalMOHAIbHBIX
ypaBHEHUI

OCHOBHBIE MCTOJbI PCHICHUA CUCTEM H

COBOKYHHOCTGIZ IIOKa3aTCJIbHBIX ypaBHCHI/Iﬁ

86

OCHOBHBIC MCTOBI pCICHUA CUCTCM U

COBOKYITHOCTEW IOKa3aTEIbHbIX YPABHECHUI

87

88

89

90

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEH JIoTapu(hMUIECKUX
ypaBHEHUI

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUUIECKHX
yYpaBHEHUU

[IpuMeHeHne CUCTEM K PEIEHUIO
MaTeMaTU4YeCKHUX 3a/1a4 U 3aJ1a4 U3
pa3InYHbIX 001acTe HAYKU U peaslbHOM
JKU3HU, UHTEPIIPETALUS NIOJyYEHHBIX
pe3ynbTaToOB

KonTtponbHas padora: "Cucremsbl
paloOHaIbHBIX, HPPALMOHAIBHBIX
NOKa3aTeIbHbIX U JIOTapu(MUIECKUX
ypaBHEHHUI"




OCHOBHBIC METOABI peICHUA

91 HEPaBEHCTB

OcCHOBHBIE METOIBI penieHus
92 HEPaBEHCTB.

OcCHOBHBIE METOIBI penieHus
93 MOKa3aTeIIbHBIX HEPABEHCTB.

OCHOBHBIC MCTOJbI pCHICHUA

o4 MOKa3aTeIbHBIX HEPABEHCTB

95 OCHOBHBIE METO/IbI pELICHUS
MOKa3aTeIbHBIX HEPABCHCTB

96 OCHOBHBIE METO/IbI pELICHUS
Jorapu(pMUUECKUX HEPABEHCTB

97 OCHOBHBIE METO/IbI pEIICHUS
norapu(pMUUECKUX HEPABEHCTB

98 OCHOBHBIE METO/IbI pEIICHUS
norapu(pMUUECKIX HEPABEHCTB

99 OCHOBHBIE METO/IbI pELICHUS
norapupMUUECKUX HEPABEHCTB

100 OCHOBHBIE METO/IbI pEIICHUS
MPPALMOHAJIBHBIX HEPABEHCTB

101 OCHOBHBIE METO/IbI PEIIECHUS
HUPpAIMOHATFHBIX HEPABEHCTB

102 OCHOBHBIE METO/IbI pELICHUS

HppanuOHAJIbHBIX HCPABCHCTB




[IpumeHeHre HepaBEHCTB K PELIEHUIO
MaTeMaTHUYeCKUX 3aJa4 1 3a/1a4 u3

103 pa3IMYHBIX 00J1acTel HAYKU U peaIbHON
KHU3HHU, UHTEpIpeTalys HOTy4eHHBIX
pe3ysbTaToB
[IpumMeHeHre HEpPaBEHCTB K PELICHUIO
MaTeMaTHUYeCKUX 3aJa4 1 3a/1a4 u3

104 pa3IMYHBIX 00J1acTel HAYKU U peaIbHON
KHU3HU, HHTEPIpEeTaLs MOTy4eHHBIX
pe3yiIbTaToB
KonTtponsHast padora: " UppanmnoHansHbie

105 MOKa3aTeJIbHBIC U JIOTapU(PMUUYECKHEC
HepaBeHCTBA"

106 PannonanbHble ypaBHEHUS ¢ TapaMeTpaMu

107 PanmonanbHble HEpaBEHCTBA C
napameTpamu

108 ParnmonanbHbIE CUCTEMBI C TTApaMeTpaMu

109 HppanunoHainbHble ypaBHEHUS, HEPABEHCTBA
C ImapaMeTpaMu

110 HppanmoHanpHble CUCTEMBI C TApaMETPaMu

111 [Toxa3aTenpHBIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

112 Iloka3zarenbHble CUCTEMBI C TApAMETPAMU

113 Jlorapudmudeckue ypaBHEHHS,
HEpaBEHCTBA C TTapaMeTpaMu

114 JlorapugpmuuecKkue CUCTEMBI ¢

napaMeTpamu




115

TpUroHoMeTpUYECKUE YPAaBHEHHUS C
napaMeTpamu

116

117

TpuronomeTpuyecKkrue HEPaBEHCTBA C
napaMeTpamu

TpuronomeTpuyeckue CUCTEMBI C
napameTpamu

118

IToctpoenue u uccnegoBaHue
MaTEeMaTUYECKUX MOJIEIICH peaTbHbIX
CUTyalMil C MIOMOUIBIO YPABHEHUH C
napameTpamMu

119

ITocTpoenue u uccinenoBaHue
MaTEMATUYCCKUX MOIIGJIGI;'I PCaJIbHBIX
CUTYallMil C OMOIIIBIO CUCTEM YPaBHEHHI ¢
napaMeTpamu

120

121

122

KonTtponpHas pabdora: "3anaun ¢
napamerpamu”

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUS
3HaHM: "YpaBHeHu"

[ToBTOpenue, 0600IIEHNEe, CUCTEMATHU3AIIHS
3HaHMU: "YpaBHeHu"

123

[ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HaHui: "YpapHeHus. Cuctemsl
ypaBHEHUI"

124

125

[ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIUs
3Hanuil: "HepaBencrsa"

[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHui: "HepaBencrsa"




[ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs

126 - " 1
3HaHuil: "HepaBeHcTBa

127 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS 1
3Hanuii: "lIponsBoaHas u €€ npuMeHeHue"

128 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHuii: "[IponsBoaHas u e€ npumeHenue"

129 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS 1
3Hanuii: "[IpousBonHas u e€ npumenenue"

130 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHuii: "MHTerpan u ero npumeHenue"

131 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL 1
3HaHui: "OyHkun"

132 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui: "OyHkun"

133 l'onoBast koHTpONIBEHAS paboTa 1 1

134 HOBTOPCHHG, 000011IeHNE, CHCTEMATH3AINS 1
3HAHUH

135 HOBToPeHHe, 000011eHHE, CHCTEMATU3ALIUA 1
3HAHUH

136 HOBTOPCHHG, 000011IeHNE, CUCTEMATH3AINS 1
3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O 136 10

I[TPOTPAMME
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