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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Haubosiee 3HAYMMBIX B IMpOrpamMMe CpeHero o0iero oOpa3oBaHUS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHHUS MH(OpMATUKU, 00IIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBIJIaJIeBalOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMmyiupyeT cBou
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayajl MaTeMaTUYECKOrOo aHalu3a 3aKiaJlbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONb30BaTh MX IS JajbHEHIIero oOpa3oBaHus U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMHU anreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuenus yueOHOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOrO
aHanM3a» 00ydJarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJAHBIX 3aiad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
WHTEPNpPETAlUd  TIOJYYCHHBIX  PEIICHWM, 3HAKOMSTCS C  [pUMepamMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTHYECKUMU OTKPBITHSIMHA U UX aBTOPAMH.

Y4eOHbIii Kypc 00anaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
JESTENIbHOCTH, TpeOyIoleld MPOJOJDKUTENIbHONM  KOHUEHTpAalMd BHUMAaHMS,
CaMOCTOSITETbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 32 TIOJYYEHHBIN PE3yNIbTaT.

B ocHOBe MeToaMKHN 00y4UeHHs anredpe 1 HayajiaM MaTeMaTHIeCKOro aHalIn3a
JICKUT ACSITEbHOCTHBIN NMPUHIUI 00YUYCHHS.

B ctpykType yuebHoro kypca «Anredpa u Hauajia MAaTEMaTHUECKOT O aHATH3ay
BBIIETICHB  CIEAYIOLIUE COJAep)KaTeIbHO-MeToanYeckue JuHuu: «Yucna u
BbIYMCIICHUS», «DYHKIMU U rpaduku», «YpaBHEHHs U HepaBeHCTBa», «Hauana
MaTEeMaTUYeCcKoro aHanu3a», «MHoXecTBa U JioTMKay. Bce 0OCHOBHbIE
COJEPKATENbHO-METOANYECKHE JHHUM H3Y4alOTCsl Ha NPOTSHKEHUHM JBYX JIET



oOyueHusl Ha YpOBHE CPEIHETO 00IIero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
Jpyra ¥ MOCTENEHHO HACHIIAsiICh HOBBIMHM TEMAMHU U pazaenamu. /JJaHHbI yueOHbIN
KypC SBJISI€TCS WHTEIPATHBHBIM, IOCKOJIbKY OOBEOUHSET B celde coaepaHue
HECKOJIbKMX MaTeMaTHYeCKHX IAUCLMIUIMH, TAaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKUN aHaIu3, TEOPHUsSI MHOKECTB, MaTeMaTH4YecKas Joruka u ipyrue. [1o
Mepe TOTO Kak 00ydJaromuecs OBJIaJAeBalOT BCE Oosee MUPOKUM MaTeMaTHIECKUM
anmapaToM, y HUX MOCJIEI0BATEIbHO (GOPMUPYETCS U COBEPIICHCTBYETCS YMEHHUE
CTPOUTh MaTEMaTHYECKYI0 MOJIEIb PEAJIbHON CUTyalluH, IPUMEHATh 3HAHUS,
NOJly4YEHHBIE MPU H3YYEHMHM Y4e€OHOro Kypca, Uil PEIICHUS CaMOCTOSITENIBHO
c(opMyJIMPOBAHHON MaTeMaTUYECKOW 3a/layu, a 3aTeM HMHTEPIPETUPOBATH CBOU
OTBET.

CopepxarenpbHO-MeTOAUYECKas: JIMHUA «YUucna ¥ BBIYMCICHHS» 3aBEpLIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 0011ero oopazoBanusi. Ha ypoBHe cpenHero o0uiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCIICHHM, BKIIIOUAIOMIMX B Cc€0S MCHOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu YHUCla, YMEHUE JenaTb NPUKUAKY, BBIIOJIHATH MPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBbIE BBbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCs MHOXKECTBAa HaTypajibHbIX, IEJbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YKCENT  JIONOJIHAKOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hnceld. B  KaXaoM M3 53THX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIepaluu: JeJeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHaIbHBIX M UPPAIMOHATIBHBIX YHCEN, apu(METHUECKUE OINepaliy, a TaKKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCElL.
brnaronapsi mocienoBaTeIbHOMY PACIIMPEHUIO Kpyra HCHONb3YEMBIX YHCENT U
3HaKOMCTBY C BO3MOXXHOCTSMU MX MPUMEHEHHS Ul PELICHUS Pa3fU4HbIX 3ajad
dbopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MATeMAaTUKU KaK Hayku U €€ pojiH B
MOCTPOEHUU MOJIENIEH peaJlbHOr0 MHpa, IIMPOKO HCIOJB3YIOTCA 0000IIeHHe U
KOHKpEeTH3aIusl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pEAJU3YETCs HA MPOTSKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmero o0pa3oBaHMs, MOCKOJIBKY B KaXIOM
paznene IIporpamMMbl IpPETyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3axad. B
pe3ynbTaTe oOydarouiMecs OBJAAEBAIOT PA3IMYHBIMU  METOJAMH  PEIICHUS
palMOHAIbHBIX, HWPPALUOHAIbHBIX, IIOKA3aTEJIbHbIX, JIOTAPUPMHUUECKUX U
TPUTOHOMETPUYECKMX YpPAaBHEHHWI, HEPaBEHCTB M CHUCTEM, a TaKXKe 3aj]ady,
coepxkamux mapaMerpsl. llomydeHHbIE yMEHHsS IIMPOKO HCIOJIb3YIOTCA MpPH
UCCIIEIOBAaHUM (DYHKIUI C TMOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIATHBIX
3a]a4 U 3a]a4 Ha HaXOKJEHUE HanOOJBIIMX U HAUMEHBUINX 3HAYEHUH (PyHKLUU.



Jannast copepkarenbHasi IMHUS BKIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUM
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHus  PalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKXe BBIPAXKEHUH,
coJlepKallluX cTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anredpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeNIIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIUICHUST 00yJarommxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCykKICHUH,
paboThl C CHMBOJBHBIMH (OpMamMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB. AjreOpa npensaraer 3ppexTuBHbIe
WHCTPYMEHTBI Il PEUICHUS TMPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISTHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KakK 3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JMHUA «DyHKIMM W TpaQuKH» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHOoH,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLNM, UX CBOICTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIsl pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IPEIMETOB U PEATbHOW MU3HU TECHO CBA3AHO KaK C MAaTEMAaTUYECKUM AHAIIM30M,
TaK M C PEIIeHHWEM YpaBHEHHMA M HepaBeHCTB. [lpum 3TOM OosbllloE BHUMaHUE
ynensiercs: (pOpMHpPOBAHUIO YMEHHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMH, HCCJIENOBaTh IONY4YEHHbIE (DYHKIHMH, CTPOUTH HX
rpaduku. Matepuain 3Toit cofiepkaTeIpHON JIMHUU HAlleJIeH Ha Pa3BUTUE YMEHUM U
HABBIKOB, MO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMUMHAMH B Pa3IUYHON
dbopme: aHaTUTHYECKOM, TpadudecKkoi U clioBecHOW. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJICHUS, CIHOCOOHOCTH K OOOOIICHUI0 W
KOHKPETH3al1MH, UCTI0JIb30BAHUIO aHATIOTHH.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYLIECTBEHHO PACIIUPUTh KPYr KaK MAaTeMAaTHYECKHUX, TaK U MPUKIAJHBIX 3a/ad,
JOCTYMHBIX OOYyYarOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduKky  CIOXHBIX (YHKIMHA, OMPEAENHiATh WX HAWOONBIINE W HAUMEHBIITHE
3HAUEHHUA, BBIYUCIATH MIIOManu Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas cojlep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNel peanbHbIX CUTYyaluH,
MIO3BOJISIET HAXOIUTh HAMJTyYIlIee PELIEHUE B IPUKIIAIHBIX, B TOM YHACIIE COLUATBHO-
PKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTMYECKOTO U KPEaTUBHOTO
MBIIICHUS, (OPMUPOBAHUIO YMEHHMM pacrno3HaBaTh 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 MaTEeMaTHYECKOW JIOTHKHU. TeopeTHKo-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
U TpeasiaraloT HauOoJiee YHUBEPCAIbHBINA SI3bIK, OOBEIUHSIOMINA BCE Pa3feIibl
MaTeMaTUKU M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUIUIMHBI W WX TPUIOKEHUS B eauHoe 1enoe. [losTomMy BakHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U UCIIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTE€MaTUKU KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUN U CJEJAOBAHHE OMNPEICIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKAa3aTebCTB.  3HAKOMCTBO  C  DJEMEHTaMH
MaTEMaTUYECKONH JIOTHKH CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJIEHUSI HA OCHOBE JIOTHYECKUX
npaBuil, POPMHUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE MPHU3BAaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIENEH pealbHBIX
CUTyalluii, WCCIEAOBAHMS O3TUX MOJENed C TOMOIIBI0 armapara aiareopbl u
MaTEMaTUYECKOTO aHalin3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3/eioB MPOTPaMMEI, ITOCKOJLKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pEIICHUH  pEAbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©  KOHKPETHU3MPOBATH  IPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHU3yeTCs B MPOIIECCE U3YyUEHUS BCEX TeM y4eOHOTO Kypca «Anredpa u Havasa
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 HEJIETIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yuciia 1 BbIYMCICHUS

PanmonaneHpie umncia. OOBIKHOBEHHBIE U JAECSITUYHBIE JPOOU, IMPOLIEHTHI,
OeckoHeuHble mepuoanueckue npodu. IlpumeneHue npodeil M MPOLEHTOB IS
pelIeHUs NIPUKIAJHbIX 3a7a4 U3 Pa3JINUHbIX OTPAciell 3HAHUW U PeabHOU KU3HH.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JNEHCTBUTENLHOTO YKcia U ero cBoicTBa. [IpuOnmkEéHHbIE BBIYUCIECHUS, TTpaBUIia
OKPYIJICHHS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uensiM mnokaszareneM. buaom Herorona. HMcenospzoBanue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEIN JJIS1 PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpPeJCTAaBICHUS JaHHBIX.

ApudpmeTnueckuili KOpeHb HaTypaIbHON CTENIEHU U €r0 CBOWCTBA.

CreneHp C palMOHAIBHBIM II0OKa3aTeleM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CHHYyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO 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 METOBI PEIICHUS LENbIX U IPOOHO-PAIIMOHATIBHBIX YPAaBHEHUHN U
HEpaBEHCTB. MHOroujeHbl OT OJHOW nepemMeHHO#. JleleHne MHOroudjieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3zy. MHOrouJIeHb!I ¢ 11e1bIMU KO3 PUIIUEHTAMHU.
Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BHIPAXKEHUMN, COJEPIKAIIMX CTETIEHU U KOPHHU.

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

[Toka3atenbHble ypaBHeHHs. OCHOBHBIE METOJBI PELICHUS IMOKA3aTEIbHBIX

YPaBHEHUM.

[Tpeobpa3zoBanHue BbIpaX)EHH, COEPKALUX JOrapru(MBbI.

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

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUN. PellieHre TpUroHoMEeTpUYECKUX YPaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHUI. OnpenenuTens MaTPUILLI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYMCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs I PEUIeHUs CHUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAgHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIIEH.

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

DOyHKUMH U TPaPUKH

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

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢bynkunu. Hanbospliee 1 HauMeHblIee 3Ha4yeHus1 PyHKIIMU Ha IPOMEXKYTKE.

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 PyHKIUU 0OpaTHOU CTENEeHN
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIICHUs YpaBHEHUH.

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

@DYHKIMOHAIBHBIE 3aBUCHMOCTM B pEAJbHBIX MPOLECCAX M SBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajmsa

ITocienoBaTelIbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIUHU. MOHOTOHHBIE U OTPaHUYEHHbIE MOCIEA0BATEIIbHOCTH.
HcTopusi BOZHUKHOBEHHUS MaTEMaTHMUECKOTO aHaJM3a Kak aHanu3a OEeCKOHEYHO
MaJbIX.

Apudmernueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO yOBIBAIOIIEH IreOMEeTpUYECKON
Iporpeccuy. JINHENHBIN U 3KCIIOHEHIMAIBHBIN pOoCcT. Yncno e. @opmyiia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrPeccCUMU JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKM pa3pbiBa. ACHMNTOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. l[IprMeHEeHHMe CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIIMH (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanyy HaJ MHOXECTBAaMH M HMX CBOMCTBA. Jlmarpammsl
Oiinepa - Benna. I[IpuMeHeHHE TEOPETUKO-MHOKECTBEHHOIO —armapara Jis
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

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

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/1ay B LENbIX YHCIIAX.

Kommnekcuble uucna. Anredpandeckas U TPUTOHOMETpUYECKas (POpPMBI
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 JJIs PEIICHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHUs U HEPABEHCTBA

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

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHrne TpuroHoMeTpu4eCcKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENIbHbIX U JOTapu(hMUUYECKUX YPABHEHU.

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
ITOJIyYEHHBIX 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 PELICHHS 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

[TpuMmeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH 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 (HOPMYITOH MU TPAPUKOM.

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

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

[TpumeHeHrne uWHTErpajna A HaXOXKJIEHUS IUIOMAJeH IMIockuX ¢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(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIMCKOTO O0IIECTBA, TPEACTABICHUE O MATEMAaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM, TMPOLEIYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIPyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPUOTUHYECKOT0 BOCITUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakKTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIB30BaHUE ATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKU U ACSATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
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 pPa3JInYHbIX BUJOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/IOPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHITHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
pa3muuHbIM  cdepaMm  NPOodEeCCHOHAIIBHOM  JIeSITEIbHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, 0OCO3HaHME TJIOOAIBHOTO XapaKTepa dKOJOTUIECKUX MPOOIeM, OpHECHTAIIHS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, 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 pa3BUTHUSL IUBUJIN3AIIMH, OBJIAJICHUE SI3BIKOM MaTEMAaTHUKU U MAaTEeMaTUYeCKOU
KYJbTYpOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO 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 TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIIEHHS U CPABHEHUSI, KPUTEPUHU TTPOBOJIMMOTO aHAJN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIOMCHUIX W YTBEPXKIACHUSX, Mpejiaratb KPUTECPUHU IJIs
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTALIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAapUAHTOB peIlEHUs, BEIOUpATh HauboJee MOIXOIAIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS U BBIBOJBI 1O pe3yibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ nndopmanueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEJICTaBIsATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CYKACHHUS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb IOSCHEHHUS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIAae€MOIl TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;

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

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PEILICHUS 3a/ayH, BEIOMPATh CIIOCOO pELIeHUs ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJE€Th HABBIKAMHM  IIO3HABATENHbHON  pediaekcur KaKk  OCO3HaHUS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYECKOW 3a7a4H;

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

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BU/IBI pa0OT, IOrOBapUBATHCS, 00CYKIATh MPOIIECC U PE3yIbTAT padOThI, 00001IATH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATh
CBOM JICUCTBUS C IPYTMMH YICHAMU KOMaH/bl, OLICHUBATh KA4E€CTBO CBOETO BKJIA1A
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIENCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kJjacce oOydyarOIIMICA TOJYYUT CICAYIOIIHNE
MPEAMETHBIC PE3yJIbTaThl IO OTACIBHBIM TeMaM paboueill mporpamMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHaTU3ay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHAas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEUCTBUTEIIBHOTO YHCIIA;

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

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



CBOOOZIHO OMNEpUPOBATH MOHATHUEM: CTEMEHb C IIeJIbIM IOKa3aTeseM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALlMOHAIBHBIM [TOKA3aTENIEM;

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

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

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC M apKTAHTE€HC YMCIIOBOTO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PABHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
pallOHAJIBHBIX YPAaBHEHUM, IPUMEHATH METOJ HWHTEPBAIOB JUISI PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UEIbIMHA KO3 PUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOI'O4YJIEHA Ha MHOTI'OYIEH C OCTAaTKOM, TeopeMmy be3y m Teopemy Buera mis
peleHns 3a1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPEACIIUTENIN Ul PELIEHUs CUCTEMbl JIMHEWHBIX YpPaBHEHHW,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMH C MOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBUM C KOPHSIMHU Il MpeoOpa3oBaHus
BBIPAKECHU,

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

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
Jorapu(pMuuecKre ypaBHEHUs, HAXOAUTh UX PEUICHHSI C TIOMOIIBI0 PAaBHOCHIBHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPHUUECKOE YypaBHEHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJEIIU C UCIIOJIb30BAHUEM allrapaTa ajareopsbl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: OOJACTh OINpPENETICHUS U MHOXECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HauOOJblIEE W HaUMEHbLIEE 3HAYeHUE (YHKIMU Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM ToKa3zareneM, rpa@uk CTeneHHOW (YHKUMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HATypaJbHBIM OKa3aTeIeM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpadUKH I pEUIeHUs
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEH MpH PEIIeHUH 3a/lady U3 JPYruX y4eOHBIX MPEIMETOB U peanbHOU
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrpecCUsl, TUHEUHBIN U
HKCMOHEHLUATBHBINA POCT, (POPMYIIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEZIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCJIEI0BATEILHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOTHO ONEPUPOBATH MOHATUSMU: HEMPEPHIBHBIE PYHKIIUHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOIHO OIEpUPOBaTh MOHATHEM: (YHKIUS, HETNpepbiBHAsS Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIEC AJIEMEHTAPHBIX (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 anmapat Jijisl OMUCaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CcBOOOIHO OIEpPHpPOBaATh TMOHATHUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: HATYPAIBLHOE U LIEJI0€ YMCII0, MHOYKECTBA
HATYpaJIbHBIX U LEJBIX YHCEJI, UCIIOJIb30BATh MPU3HAKU JIETMMOCTH LIEJbIX YHCEl,
HOJl m HOK HaTypanbHBIX 4yucen Mg pelIeHus 3aAad, MPUMEHSTh alrOpUTM
EBxnupa;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIC YMCIIA B Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUECKOU (OpMe, BBHIMOIHATH apUPMETHUECKUE ONepalii ¢ HUIMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



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

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OIEpUPOBAaTh IOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATH HEOOXOoAuMble (OpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
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,
coJiepKalle MOAYJIU U apaMeTphl;

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

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

DYyHKIUHN U TPAPUKHU:

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

CTPOUTbH Fr€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPAUHATHOM
MJI0CKOCTH;

CBOOOJIHO  OMNEpUpPOBaTh MOHATUSAMHU: TpadUKH  TPUTOHOMETPHUUECKHUX
(yHKmii;

OpUMEHATh (QYHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Havana maTeMaTH4ecKoro aHajmsa:

UCIIOJIb30BaTh MPOU3BOIHYIO JUIsSl UCCIIENOBaHUs (DYHKIIMM Ha MOHOTOHHOCTb
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 YCKOpPEHHS MpoIiecca, 3aJaHHOro (hOpMyIIoi Win rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOUIA/IN TIOCKUX (PUTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPAIa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIM3A.
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OcHoBHBIE BU/bI 1€ITEJILHOCTH 00YYAKOIIUXCS

Hcnonb30BaTh TEOPETUKOMHOXKECTBEHHBIN anmapar JJist
OIMCaHUs X0/a PEIICHNUS MaTEMaTHYECKUX 3a]a4, a TaKKe
peaNbHBIX IpoIeccoB U sBiIeHU. OneprupoBarth
MOHATHAMHU: PALMOHAIBHOE YUCIIO, OECKOHEUHAS
nepuoryecKast Jpook, MPOIEHTHI; UPPAMOHATEHOE H
JEHCTBUTEIBHOE YNCIIO; MOAYJb NEHCTBUTEIBHOTO YHCA;
HCIIOJIb30BaTh 3TH MOHATHS NP MPOBEICHUH PaCCYXKICHUN
U JI0Ka3aTeNbCTB, IPUMEHATH APOOH U TPOLIEHTHI JIs
pelIeHns IPUKIAAHbIX 3aa49 U3 Pa3InIHbIX OTpaciel
3HaHWH U peasbHOH Ku3HU. Mcrons30BaTh NpuOIMKEHHBIC
BBIUMCIICHUS, IPAaBUJIa OKPYTIICHUS, TPUKUAKY U OLEHKY
pe3ynibTaTta BeIYMCICHUH. [[puMeHsATh pa3aiuyHble METOBI
pelIeHNs PaMOHAIBHBIX U IPOOHOPAIIMOHATBHBIX
YPaBHEHUII; a TAaKXKe METOJ UHTEPBAJIOB ISl PELICHMUS
HepaBeHCTB. OnepupoBaTh MOHATUAMHA MHOTOYJIEH OT
OJIHOM IIEPEMEHHOM, €r0 KOPHH; IPUMEHSTD JEJICHHUE
MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u
Teopemy Buera mist permenus 3agaq. OnepupoBath
MOHATHAMH: CUCTEMA JIMHEHHBIX YPaBHEHUH, MaTpHLIA,
ONpeAeIUTENs MaTpHIBL. McIoNb30BaTh CBOKCTBA
OTIPENIETUTEIIST 2 X 2 JUTsl BBIYUCIICHHSI €70 3HAUCHYIS,
NIPUMEHATD ONPEAETUTENH ISl PEIICHUS] CUCTEMBI
JIMHEHHBIX ypaBHEHU. MoenupoBarh peaibHble
CUTYallH C TOMOIIBIO CHCTEMBI JIMHEHHBIX YPaBHEHUH,
HCCIIEA0BATh IIOCTPOEHHBIE MOJENH C TOMOIIBIO MATPULL U
ONpeleauTeNIel, UHTEPIPETUPOBATD MTOJIYUECHHBIN
pe3yabTaT
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OnepupoBaTh MOHATUSAMHE: (DYHKLHUS, CIOCOOBI 3a0aHuUs
(hyHKIMH; B3aUMHO OOpaTHBIE (DYHKITHH, KOMIO3HIINS
¢byHkuui, rpaduk GyHKIHK, 06JaCTh ONPEACTCHUS 1
MHO’KECTBO 3HaUeHUH (pyHKIINHU, HyTH (YHKIIAH,
MIPOMEXYTKHU 3HAKOTIOCTOSHCTBA; JINHEHHAS,
KBaJpaTHU4Hasl, APOOHOIMHEWHAS U CTeTICHHAs] (PYHKIIUH.
BrImmorHATE 351eMeHTapHbIe Tpeo0pa3oBaHus rpaduKoB

OYHKINU U xthe6q004k3b6mulryo = ¢yHkumii. 3HaTh ¥ yMETh J0Ka3bIBaTh YETHOCTD HIIH

rpaduKy. 7ij&y_coord=127 HE4ETHOCTh (YHKLWH, NEPUOAUIHOCTD (YHKIINH,

Cremnennas 12 HaXOJUTh MPOMEKYTKA MOHOTOHHOCTH (DYHKIIHH,

(yHKIUS ¢ UENbIM https://uchebnik.mos.r MaKCUMYMBbl 1 MUHUMYMBI (DYHKIIMW, HAUOOJIbIIIEE U

HoKa3aTesieM u/composer3/document =~ HauMeHbIIIee 3HaUCHHE (PYHKIIUH HA IPOMEKYTKE.
[76721832/view?mater =~ dopMyIUpOBaTh U WILTFOCTPUPOBATH Ipa)uuecKH CBOMCTBA
ial type=ComposedDo JWHEHHOHN, KBaAPATHYHOH, APOOHO-THHEHHON M CTEIIEHHON
cument&article_id=clg  ¢yuakuuii. Beipaxxats GopMyTaMu 3aBUCUMOCTH MEXLY
xthe6r006d3b6m5bpp9 = BenuumHamu. 3HATH ONPECICHUE U CBONCTBA CTEIICHHU C
nia&y coord=0 IIEJIBIM [TOKA3aTesIeM; TIOIXOIAILYI0 (OPMY 3aIUCH

JIeHCTBHUTEIb-HBIX YHCEI IS PEIICHHS MPAKTHICCKHUX
3aj1a4 U MPEACTABICHUS JaHHBIX
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Apudpmerrueckuit xthe6s006x3b6m638xg = rpaduk GyHKIMH KOPHS N-0 CTEMEHH Kak 00paTHOM JIIst

KOpeHb N-0it 5z3&y_coord=0 (hyHKIIY CTENIEHH C HATYPaJbHBIM MIOKa3aTeleM

CTCTICHH. 15
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dopMyaupoBaTh ONpeCIICHIE CTEIICHH C PalliOHATBHBIM
roKasareseM. BeImonHATs mpeoOpa3oBaHus YHCIOBBIX
BBIPKCHUM, COJICPHKAIIUX CTEIICHH C PALIMOHATLHBIM
rmokasareneM. Vcmonp30Bate MUPPOBIE PECYPCHI IS
MMOCTPOEHNUS TpaduKa MOKa3aTeaIbHONH (PYHKINN U
n3yueHus e€ cBoicTB. HaxoauTh pemeHns nokazaTebHbIX
YpaBHEHUI

JaBate onpeznesneHue Jorapudma qucnia; IecITUIHOTO U
HaTypaibHOro Jorapudma. Mcronb3oBaTh CBOWCTBA
Jorapu@mMoB 11 MpeoOpazoBaHus JIOTapuPMUUECKIX
BeIpakeHHH. CTpouTh rpaduk morapudMuaecKoi
(yHKIMHU Kak 0OpaTHOM K MOKa3aTeIbHON U UCTIONB30BATh
CBOICTBa JOTapu(MUIECKON (PYHKIIUN AJISI PEIICHHS
3agad. HaxoauTs pemenus orapupMUUecKiX ypaBHEHUN
C MOMOIIBIO PABHOCUJIBHBIX MEPEXOA0B NI OCYHICCTBIIAA
MPOBEPKY KOPHEU

HaBate onpeneneHus CHHyca, KOCHHYCa, TAHT'€HCa U
KOTaHI'€HCA YHUCIIOBOTO apryMeHTa; a TaKXkKe apKCHHYcCa,
ApKKOCHHYCAa U apKTaHreHca yucia. [IpuMeHsTs OCHOBHBIE
TPUTOHOMETpHUECKUE (HPOPMYIIBI I MpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BhIpaKeHUH. [IpuMeHSTH hopMyIIbI
TPUTOHOMETPHH ISl PEIIEHHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX YPABHEHHUU

OnepupoBaTh MOHITUSMHE: TIOCIEOBATENLHOCTb, CIIOCOOBI
3aJaHus I0CJIEA0BATEIbHOCTENH; MOHOTOHHBIE U
OTrpaHHYEHHBIE MTOCIIE0BATENBHOCTH; UCCIIE0BATh
MOCTIeI0BATENIbHOCTH HA MOHOTOHHOCTD U
orpaHuueHHOCTh. [lomyyars npeacraBieHre 00 OCHOBHBIX
nuaesx aHanu3a OeCKOHEYHO MaJiblX. JlaBaTh olpeesieHue
apu(METHIECKON U TEOMETPUIECKOM MIPOTPECCHH.
Jloka3piBaTh CBOHCTBA apuMETHIECKON U
TE€OMETPHYECKON MPOrPECCHH, HAXOAUTh CYMMY YJIEHOB
MIPOTPECCUH, a TAKXKE CYMMY YJICHOB OECKOHEUHO
yOBIBaro11ei reomMeTpudeckoil mporpeccun. Mcnons3zoats
IIPOTrpeCcCUN [UIsl PEIIEeHUs 3a4a4 IIPUKIAHOTO XapaKTep.
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[TpuMeHATH GOPMYITY CIOKHBIX TPOLICHTOB JUIS PEILICHUS
3aj71a4 U3 peajbHON MPaKTUKU
OmrepupoBaTh MOHATHAME: (QYHKINS HEIPEpPHIBHAS HA
OTpe3Ke, TOYKa pa3pbiBa (PYHKIIMH, aCUMIITOTa rpaduka
https://uchebnik.mos.r ¢ynkuuu. [IpumeHaTs cBOICTBa HETIPEPHIBHBIX (DYHKLIUH
u/composer3/document = st pemenuns 3aaad. OnepupoOBaTh MOHATHAMM: TIEPBAs U
HemnpepriBabie [76721832/view?mater = BTOpasi POU3BOIHbBIC (QYHKIMHU; TOHUMATh (HU3UUCCKHUI U
byHKIHH. 20 1 ial_type=ComposedD0 = reoMeTpHUECKHI CMBICII IIPOU3BOIHOM; 3alIUCHIBATD
[IpousBogHast cument&article_id=clg = ypaBHeHHe KacaTeIbHOW. BEIYKCIIATH TPOU3BOIHBIC
xthq8c00dm3b6mdyr6 CYMMBI, TPOU3BEACHHUS, YACTHOTO U CIIOKHON QYHKIIHH.
mwox&y_coord=0 W3y4ate mpou3BOAHbIE SJI€MEHTAPHBIX (DYHKITHIA.
Hcnonb3oBaTh reoMeTpuyYecKuil 1 GU3NIECKUN CMBICIT
TIPOM3BOTHOM ISl pELICHUsS 3319
[ToBTOpenwe, [TpuMeHATH OCHOBHBIE TIOHATHS Kypca anreOpbl 1 Hadall
00o01eHue, 5 5 MaTeMaTHYECKOI0 aHaIN3a AJIs peIleHHs 3a1ad U3
cHCTeMaTH3alHs peaybHOM KU3HU H APYTUX IIKOJIBHBIX MPEIMETOB
3HAHHUU
OBIIEE KOJIMYECTBO 136 10

YACOB I10 ITPOTPAMME
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11 KITACC

KoaunvecTBO yacon DJIeKTPOHHbIE OcHOBHBIE BU/IbI /1€SITEJILHOCTH
Ne HaumeHoBaHMe pa3iesoB u (uudposbie) o0yyaromuxcs
KonTpoasnsl IlpakTuyeck
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTebHbIE
e padoThI He padoThl
pecypchl
CrtpouTs Tpad K KOMITIO3UITUN QPYHKINH C
. MTOMOIIBIO 3JIEMEHTAPHOI'O UCCIIEIOBAHUS U
https://uchebnik.mos.ru/ . P
CBOMCTB KOMMO3UIMH. CTPOUTH TEOMETPHUIECKUE
composer3/document/7 o633 ABHeri 1 HeDaBEHCTE Ha
. . bl YPaBHEHUH 1 HEPABEHCTB H
6721833/view?material p yp . p
KOOPJIMHATHOH 11ocKOCTH. cronp30BaTh
type=ComposedDocu O3B0 R .
. . . MIPOM3BOIHYIO IJISI UCCIIEAOBaHUS (PYHKIINA H
ment&article_id=cldixa lf:) o016 0}:0 SKCTDe . g
MOHOTOHHOCTH N TPEMYMBI; HAXOJAHUTHb
3yt001a3b6kabxhgxol pemy
&v coord=0 HanOoJbllee 1 HAMMEHbIIee 3HaUeHHs (QYHKIUU
. &y_C0o0ra=v N
Uccnenoanne dhyHKIMI € 29 1 HEIPEepPBIBHON HA OTPE3KE; CTPOUTH rpadyuKu
TMOMOIIBIO MPONU3BOIHOM . HKIMH Ha OCHOBAHHUHU IIPOBEAEHHOTO
P https://uchebnik.mos.ru/ q)zc eoBa Vemo 3opa OH3EO
nccnenoBanus. Mcnoiap30BaTh MPOU3BOAHYIO IS
composer3/document/7 axOIIC . ero be ep yio
. . Hax HUA HAWJTYUIICT INICHUA B
6721833/view?material Y P
NPpUKIIagAHbIX, B TOM YUCJIE COITUAJIbHO-
type=ComposedDocu P
. . . SKOHOMHYECKHX, 3a/1a4ax, JIJIsl ONpeIeIIeHNUs
ment&article_id=cldixa cKOPOC cKobe o eccap3a AHHOLO
TH U HUS IIPOLL , 3aJJaHHOT
3yu002f3b6kwekvr8eo " p . yerop o P -
opmyioii nim rpadukom. [lomryaats
&y _coord=0 pMY P y .
MIPEJICTaBJICHUE O PUMEHEHUN IPOU3BOIHOM B
Pa3JIMUHBIX OTPACIISIX 3HAHUM
OnepupoBath MOHITUSME: TIEPBOOOpa3Has U
onpenenéHHbld naTerpain. Haxonursb
https://uchebnik.mos.ru/  nepBooOpa3Hbie AeMEHTAPHBIX HYHKIMH 1
composer3/document/7 BBIYHCIIATH UHTETpa 110 popmyiie HproToHa—
6721833/view?material Jleitbrnua. HaxonuTs mnomaan miockux Guryp
[lepBoobOpazHas u uHTETpaI 12 1 type=ComposedDocu 1 00BEMBI TEJT C TOMOIIBIO OTPEAEIEHHOTO
ment&article_id=cldixa WHTETpasia. 3HAKOMHUTHCS C MATEMATHIECKUM
3yv00393b6kn4pg6lqi MOJIETUPOBAHUEM Ha TPUMEPE
&y _coord=0 muddepeHInanbHbIX ypaBHeHuid. [ToayyaTs
MPEACTaBICHUE O 3HAYCHUH BBEICHUS TOHITHS
HHTETpajia B pPa3BUTUU MaTEMATUKH
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Hcnonp3oBaTh LUPOBBIE pecypehl s
IIOCTPOCHHUS TPAPUKOB TPUTOHOMETPUIECKUX
(yHKIMYU 1 U3y4YEeHUS UX CBOKMCTB. Pemarp
TPUTOHOMETPUUECKUE YPAaBHEHUS U
OCYILECTBISTh 0TOOP KOPHEH ¢ IOMOLIBIO

I'paduxu 3yw004p3b6krjtzblp8& | TpuroHomerpuueckoit okpyxHocTH. [IpUMEHSATH
TPUTOHOMETPHUYECKUX y_coord=0 (OpMyIIBI TPUTOHOMETPHH JUTS PEIICHUS
3 GyHKIHH. 14 OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX
TpuroHomeTpuveckue https://uchebnik.mos.ru/ | nepasencTB. Micnonb30BaTh i POBHIE PeCypChl
HEPaBEHCTBA composer3/document/7 JUISL TIOCTPOEHHS U MCCIIENOBAHMS TpaduKOB
6721833/view?material GbyHKIMR
type=ComposedDocu
ment&article_id=cldixa
3yy006d3b6ky5ttqd1k&
y_coord=0
IIpuMeHATh CBOMCTBA MTOKA3ATEIbHON U
https://uchebnik.mos.ru/ norapudmMuieckoit QyHKIUH K peIIeHUIO
MOKa3aTeJbHBIX U JOTapU(PMUIECCKIX
UppauronansHbie composer3_/ document_/? HepaBeHCTB. OO0OCHOBATH PABHOCHIIEHOCTD
’ 6721833/view?material
4 HOKa3a1(;:J11)HLIe u 24 type=ComposedDocu nepe6xoz[013. Pemath uppanmoHaibHbIe U
JorapupMUIecKue . - KOMOMHMPOBaHHBIE HEPABEHCTBA, C TIOMOIIBIO
HepaI;eHCTBa mem&article Id_: cldixa paBHOCI/IHllHBIX nepexoljlon. I/Icno,m)3013aTIIjl
6b700c03b6kgbiy5hIr& .
rpaduyecKue METO/Ibl U CBOWCTBA BXOIAIIHX B
y_coord=0 9
ypaBHEHHE WM HEPABEHCTBO (QYHKIUH 1St
peleHus 3a1a4un
OrnepupoBaTh MOHATHAMH: KOMIUIEKCHOE YHCIIO U
MHO>KECTBO KOMIUTEKCHBIX 4ncen. [IpeacTaBisTs
KOMIIJICKCHBIE YHCIIa B alreOpandecKon 1
TPUTOHOMETPUYECKOU opme. BrIMonHATE
5 KoMIAeKCHELe SHera 10 apudmMeTHYecKue onepanu ¢ HumH. M300paxath

KOMIUIEKCHBIE YHCIIa Ha KOOPAMHATHOM
wiockocTH. [lpumensarts popmyny Myaspa u
10JIy4aTh MPEACTABICHUE O KOPHIX N-0M CTENEHH
U3 KOMIUIEKCHOTO YHCJIA. 3HAKOMUTHCS C
MIpUMepaMH IPUMEHEHUSI KOMIUIEKCHBIX YHCell
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AT pCHICHUA TCOMCTPUUCCKUX U (1)I/I3I/I‘{CCKI/IX
3agaq

OneprpoBaTh NOHATUSIMH: HATypPAIBHOE H €10
YHUCJI0, MHOKECTBO HATYPAIbHBIX U LIETBIX YHCEIL.
Hcnonr30BaTh MpU3HAKK JEITUMOCTH LETBIX

HatypanbHbie u nienbie uncna 10 ymcen; octatku 1o moxayito; HOJl u HOK
HATypaJbHBIX YUCEIN; aNroput™ EBKiiaa s
peleHus 3a/1a4. 3aNKChIBATh HATYPAIbHBIC YHCIIA
B Pa3JIMYHBIX MTO3UIIMOHHBIX CHCTEMAX CUMCIICHUS

https://uchebnik.mos.ru/ = OnepupoBaTh MOHATHAMH: CHCTEMA U
composer3/document/7 COBOKYITHOCTh YPaBHEHHH U HEPABEHCTB;
6721833/view?material pelIeHHe CUCTEMbI MM COBOKYITHOCTH;
type=ComposedDocu PaBHOCHJIbHBIC CUCTEMbI U CUCTEMBI-CJICICTBUSI.
ment&article_id=cldixa = HaxoauTh perieHus CHCTEM U COBOKYITHOCTEMH

CucTeMbl palMOHATbHBIX, 3yz007d3b6kxlyabztf& IEJIBIX PAIIMOHATBHBIX, HPPAIHOHATBHBIX,

UPPALOHATBHBIX y_coord=0 NIOKa3aTeJIbHBIX U JOTapU(PMUIECKUX YPaBHEHHI

MOKa3aTeNbHBIX U 12 U HepaBeHCTB. [IpUMEHSTh CHCTEMbI yPaBHEHHH K

JOTapUPMHUIECKHX https://uchebnik.mos.ru/ = perieHuI0 TEKCTOBBIX 3a/1a4 U3 PA3THYHBIX

ypaBHEHHI composer3/document/7 obsacTeit 3HaAHUI U peaTbHOM KU3HU;

6721833/view?material HUHTEPIPETUPOBATH MMOJTYUYCHHBIE PEIICHUSL.

type=ComposedDocu Hcnonb3oBaTh HUPPOBBIE peCypCH

ment&article_id=cldixa

6b700c03b6kgbiy5h9r&

y_coord=0
Br16upats crioco6 penieHus panuoHaibHbIX,
UpPaLMOHAIBHBIX, TIOKAa3aTeNIbHbIX,
JOTapUPMUIECKUX U TPUTOHOMETPUIECKHX
ypaBHEHHI M HEPABEHCTB, COICPIKAIMX MOJIYJIH

Jazasn ¢ napaverpavn 16 U napameTpsl. [IpuMeHsaTh rpaduieckue u

AHATUTUYECKHE METOJIBI ISl PEIICHUS
YpaBHEHUI 1 HEPABEHCTB C MapaMeTpamH, a
TaKXe uccienoBanue QyHKIUNA METOJaMH
MaTeMaTH4ecKoro aHanusza. CTpouTs u
HCCIEeI0BaTh MaTEMaTHYECKUE MOAETH PEaJIbHBIX
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[ToBTOpeHme, 0600IMICHHE,
CHCTEMATU3AIUs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O
[NPOI'PAMME

16

136

10

CUTYyalni ¢ MOMOIIBIO YPAaBHCHUH, HEPABEHCTB U
CHCTEM C TTapameTpaMu

MonenupoBath peajibHblE CUTYALMH Ha S3bIKE
anreOpbl, COCTABIATH BEIPAXKEHUSI, ypaBHEHUS,
HEpaBEHCTBA M UX CHCTEMBI 110 YCIOBHIO 3aauH,
HCCIIEI0BATh IOCTPOESHHBIC MOJEIH C
UCIIOJIb30BaHKEM arlnapaTa anreOpsl,
HHTEPIPETHPOBATH MOIYYEHHBIN Pe3ybTaT.
[TpumeHsTH GYHKUMH 111 MOACTUPOBAHUS U
HCCIIEIOBAHNUS peajbHBIX MpoleccoB. Pemare
MIPUKJIAIHBIC 3312491, B TOM YHCIIE
COLMAILHOOKOHOMHYECKOTO U (PU3UUECKOTO
XapakTepa, CpeACTBaMH anreOpsl U
MaTEeMaTHYECKOT0 aHAIN3a




HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
New/m | Tema ypoxa KonTpoJbHbIe IIpakTuyeckue wppopbie
Bceero oOpa3oBaTeJibHbIE
padoTshI padoTsbI pecypesI
1 MHOXECTBO, Onepariiy Hai MHOYKECTBAMH U UX 1
CBOICTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOTO 1
amnmapara Jiis pemeHus 3a1ad
Pannonansheie unciaa. OOBIKHOBEHHBIC U
4 JECATUYHBIC IPOOHU, TTPOLICHTHI, OECKOHEYHBIC 1
MIEPUOIUYECKHIE IPOOH
Parnnonanshele unciaa. OOBIKHOBEHHEIC U
5 JECATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEUHBIE 1
NePUOANYECKHUE TPOoH
5 [Ipumenenne nqpobeii 1 NPOLEHTOB ISl peIlIeHUs 1
MIPHUKJTATHBIX 337124
7 [Tpumenenue apobeli U MPOIICHTOB IJIs PEeIICHUs 1
MIPHUKITATHBIX 33724
3 JlelicTBUTEeNbHBIE YKCIIa. PallioHalbHBIE U 1
UppaIMoHaIbHbIC YHCIIA
9 ApudmeTnueckue onepauu c 1
JICHCTBUTEIbHBIMU YUCIIAMH
10 Mopaynb AeiCTBUTENBLHOTO YKCIIa U €r0 CBOMCTBA 1




[IpubnnxEHHBIE BBIYUCIICHUS, TIPaBUIIa

11 OKpPYIJICHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa
BBIYHCIICHUN

12 OCHOBHBIE METO/IbI PEIICHUS LIENBIX U IPOOHO-
paLMOHAJIbHBIX YPABHEHUI U HEPABEHCTB

13 OCHOBHBIE METO/IbI PELIEHUS LIENbIX U IPOOHO-
palOHaIbHBIX YPABHEHUN U HEPABEHCTB

14 OCHOBHBIE METO/IbI PELLIEHUS LIENbIX U IPOOHO-
palOHaIbHBIX YPAaBHEHUN U HEPABEHCTB
MHorowieHsl OT OJHON IEpeMeHHOM. [lenenne

15 MHOTO4JICHA Ha MHOT'OYJIEH ¢ OCTaTKoM. Teopema
bezy

16 MHorouieHsl ¢ LelIbIMU KO3 UIIMEHTaMH.
Teopema Buera

17 Pemenue cucreM JIMHEHHBIX ypaBHEHUN

18 Pemenne cucreM MMHENHBIX YpaBHEHUN
Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHU.

19 Onpenenurens MaTpULbl 2X2, €ro
TEOMETPUUYECKHUN CMBICIT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HaYCHUS
Onpenenurens MaTpuLpl 2x2, ero

20 TEOMETPUUYECKHUN CMBICIT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21 [IpuMeHeHne onpenenuTens s PeIeHHs
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

29 Pemenue npuknaaHbIxX 3a1a4 ¢ TOMOIIBIO

CHUCTEMBI JINHEWHBIX YPAaBHEHUI




Pemenne IMMPUKJIAAHBIX 3a1a4 C IOMOIIBIO

23 CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KonTtponsnas pabora: "PanmonanbHbie

24 ypaBHEHHU U HepaBeHCTBA. CHCTeMBbl TMHEHMHBIX
ypaBHEHHUI"

o5 OyHKIMS, crIOco0bI 3a7anus GyHKIMH. B3aumuo
obpatubie pyHKIMU. KoMmosumus ¢yHKImi

26 I'padux dyHkmm. SnemMeHTapHbBIC
npeoOpazoBanus rpadukoB QyHKIUH
OO6nacth ornpeeseHusi 1 MHOYKECTBO 3HAUCHUM

27 ¢ynkunu. Hymu pynkmuu. [IpomexxyTku 3HaK
MOCTOSTHCTBA
Yérupie u HeuéTHbIe pyHkuuu. [lepuoanueckue

28 ¢ynkuuu. [IpoMexyTKu MOHOTOHHOCTH
byHKITUN
MakcuMyMbl U MUHUMYMBI (DYHKITHH.

29 Haubonbiiee u HanMeHblee 3HaUeHNE (QYHKITUU
Ha MPOMEXKYTKE

30 Jluneitnasi, kBagpaTHuHas U ApoOHO-TMHEHHAs
byHKIIUHN

31 DJeMeHTapHOe UCCIIEIOBAaHHE U TIOCTPOCHUE
rpadukoB 3Tux GyHKUINH

39 DJeMeHTapHOe UCCIIeI0BaHNE U TIOCTPOCHUE
rpaduKoB 3TUX QYHKIUN

33 CreneHb ¢ 1eTBIM TOKa3aTesneM. bruaom
Hsrotona

34 CreneHsb ¢ 1eTBIM TOKa3atesneM. buaom

HeroTona




Crenennas GyHKIHS C HATYpPaTbHBIM U LIETBIM

35 " .
nokazareneM. E€ cBoiicTBa u rpadguk

36 KonTtponsnas padora: "Crenennas pynxmus. EE
cBoiicTBa 1 rpapuk"

37 Apudmerndeckuii KOpeHb HATypaIbHON CTETICHU
Y €ro CBOMCTBA

38 Apudmernueckuii KOpeHb HATYPAJIbHON CTENICHH
Y €ro CBOMCTBA

39 [IpeoGpa3oBaHust YUCIOBBIX BbIPAXKEHUH,
COJIepKalINX CTEIIEHU U KOPHU

40 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
COJIeprKalINX CTENEHH U KOPHH

41 [IpeoGpa3oBaHUs YUCIOBBIX BbIPAXKEHUH,
COJIepIKalINX CTEIEHU U KOPHU

42 Wppaunonanbubie ypaBHeHUs. OCHOBHbIE
METO/Ibl PEIIEHUSI UPPALIMOHATIBHBIX YPaBHEHUM

43 HppanuonaneHble ypaBHeHUsA. OCHOBHbIE
METO/Ibl PEIICHHS UPPALMOHAIBHBIX YPAaBHEHUI

44 Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE
METO/Ibl PEIIEHUSI UPPALIMOHATIBHBIX YPaBHEHUM

45 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
UpPpaLMOHATILHBIX YPAaBHEHUM

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUU
MPPALMOHATBHBIX YPaBHEHUN

47 PaBHOCHIIBHBIE TIEPEXO/IbI B PELLICHUT
UppaLMOHATILHBIX YPAaBHEHHM

48 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT

MPPALMOHAIBHBIX YPABHEHUI




CgoiicTBa u rpaduk KOpHs N-0i CTENEHN KaK

49 GyHKIIMHA 0OpaTHOW CTENEHU C HATypaJbHBIM
HoKa3aresieM
CgoiicTBa u rpaduk KOpHs N-0i CTENEHN KaK

50 GyHKIIMM 00paTHOW CTENEHH ¢ HATypaIbHBIM
[I0Ka3aTeieM
KonTtpoinbhas padora: "CBoiicTBa u rpadux

o1 KOpHs N-oi creneHu. MppanroHanbHbie
ypaBHeHUA"

59 CreneHb ¢ pallMOHAJIIbHBIM IIOKa3aTeIeM U e
CBOMCTBa

53 CrerneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNEeM U €€
CBOMCTBa

54 CreneHsb ¢ palluOHAIBHBIM [TOKA3aTENEeM U €€
CBOMCTBA

55 [Toka3zarenbHas ¢pyHKIMS, €€ CBOMCTBA U rpaduk

56 Ucnonb3oBanue rpaduka QyHKIUN U1 pelIeHUs
ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKINUN AT peIIeHus
ypaBHEHU U

58 IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI
peleHNs TOKa3aTeIbHbIX YpaBHEHUN

59 [ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI
pelIeHUs [T0Ka3aTeIbHbIX YPAaBHEHHM

50 [Toka3zarenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI
pelIeHNs TOKa3aTeIbHbIX YpaBHEHUN

61 KonTtponbHas padora: "[lokazaTensHas

¢ynkuus. [TokazarenbHble ypaBHeHus"




62 Jlorapudm umncna. CoiicTBa jJorapudpma 1

63 Jlorapudm uucna. CoiicTsa jgorapudpma 1

64 Jlorapudwm yucna. CBoiicTBa norapugma 1

65 JlecaTu4HbIE U HATypaJIbHBIE JTOTApH(PMBbI 1

66 JlecsaTHUuHBIC U HATYpAJIbHBIC JTOTAPHPMBbI 1

67 [IpeoOpazoBanne BEIpAXKEHHIA, COACPIKALIX 1
J0rapupMbl

68 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAILINX 1
JorapuMbl

69 [IpeobpazoBanue BeIpaKEHUIA, COACPIKAIMX 1
JorapudMbl

70 Jlorapudmmueckas QyHKIus, €€ CBOWCTBA U 1
rpaduk

71 Jlorapugmuueckas pyHKIus, €€ CBONUCTBA U 1
rpaduk

79 Ucnonb3oBanue rpaduka QyHKINUU U1 pelIeHus 1
yYpaBHEHUHU

73 Wcnonb3oBanue rpaduka QyHKINU 11 pelIeHUs 1
ypaBHEHHIA

74 Jlorapugmuueckue ypaBHeHHUsl. OCHOBHBIE 1
METO/IbI pelIeH!s JJorapu(PMUIECKUX YpaBHEHHH

75 Jlorapudmuueckue ypaBHeHus. OCHOBHbIE 1
METO/IBI pEIIeHUS JIoTapu(HPMUIESCKAX YPaBHEHHHA

76 Jlorapudmuueckue ypaBHeHus. OCHOBHbIE 1
METO/IBI pEIIeHUS JIoTapu(PMUIESCKAX YPaBHEHHHA

77 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUN 1

JorapupMHUUECKUX ypaBHEHUIN




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

78 . 1
JOrapu(pMHUUECKUX ypaBHEHUH

79 KonTpomnpHas padora: "Jlorapudmuaeckas 1
¢ynkuus. Jlorapupmudeckne ypaBHeHUs"

80 CuHyc, KOCUHYC, TAHT'€HC M KOTAHI€HC 1
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHT€HC 1
YHCIJIOBOTO apryMeHTa

82 APKCHHYC, apKKOCHHYC U apKTaHT€HC YHCIOBOTO 1
apryMeHTa

83 ApPKCHHYC, apKKOCHHYC U apKTaHI'€HC YHCIOBOI0 1
apryMeHTa
Tpuronomerpuveckas OKpyKHOCTb,

84 OIpe/iesIEHuEe TPUTOHOMETPUUECKUX (PYHKIUI 1
YHCIIOBOTO apryMeHTa
TpuronomeTpudeckass OKpyKHOCTb,

85 orpeziesieHue TPUTOHOMETPUYECKUX (YHKIUI 1
YHCIIOBOTO apTyMEHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1

90 [IpeobpazoBaHre TPUTOHOMETPUUYECKUX 1
BBIpOKEHU I

o1 [IpeobpazoBanue TPUTOHOMETPHUUECKUX 1
BBIPAKECHUI

92 [IpeobpazoBaHre TPUTOHOMETPUIECKUX 1

BBIPAKECHUI




[IpeobpazoBanue TPUTOHOMETPUUECKUX

93 . 1
BBIpaXKEHUI

94 Pewienne TpUroHOMETpUYECKUX YPaBHEHUN 1

95 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUN 1

96 Pemienne TpUroHOMETPUYECKUX YPaBHEHHIHA 1

97 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUN 1

98 Pemienne TpUroHOMETPUYECKUX YPaBHEHHIHA 1

99 Pemenne TpuroHoMeTpHUUECKUX ypaBHEHUI 1

100 Pemienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

101 KoHTtpoinbHas padorta: "TpuronomeTprudeckue 1
BBIPQXCHUS U TPUTOHOMETPHYECKHUE ypaBHEeHUA"
[TocnenoBaTeabHOCTH, CLIOCOOBI 3aJaHUS

102 [10CJIeqOBAaTEIbHOCTE. MeTo1 MaTeMaTU4eCKON 1
UHIYKIUH
MOHOTOHHBIE ¥ OTPAaHUYCHHEIC

103 MoCJIeI0BaTEIbHOCTH. VicTopus aHanm3a 1
0ECKOHEUHO MaJIbIX

104 Apudmernueckast mporpeccus

105 I'eomeTpuueckas nporpeccus

106 beckoneuHo yObIBaroIias reoMeTpruyecKas 1
nporpeccus

107 CymMa 6eckOHEeuHO yObIBaroIei 1
reOMEeTPUUECKON Mporpeccun

108 JIMHEHbIN 1 SKCIOHEHIMANIbHBIN pocT. Yuco e. 1
®dopmyna CIOKHBIX MTPOIEHTOB

109 JInHEeHbIN 1 SKCIOHEHIMANIbHBIA pocT. Yuco e. 1

dopmyiia CIOKHBIX TPOLIEHTOB




Hcnonbs3oBanue nporpeccuu st peiieHust

110 peabHbIX 33Ja4 IPUKIIaJHOIO XapaKTepa 1
111 KonTtponpHas padora: "I[locnenoBarensHOCTH U 1
nporpeccun"
112 HenpepsiBHBIC (DYHKIIMHK ¥ MX CBOKWCTBA 1
113 Touka pa3pbiBa. ACUMITOTHI rpaduKOB QyHKIUN 1
114 CgoiicTBa (GYHKIIMI HEPEPBHIBHBIX HA OTPE3KE 1
115 CBoiicTBa (hyHKIMI HETPEPHIBHBIX HA OTPE3Ke 1
116 Metoa HHTEPBAJIOB ISl pEIICHUS HEPAaBEHCTB 1
117 Meroa MHTEPBAJIOB JUIsl pELIEHUS HEPABEHCTB 1
118 Metoa HHTEPBAJIOB ISl pEIICHUS HEPAaBEHCTB 1
119 [IpumeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKIINI 1
JUIS peLIeHus 3a1a4
120 [IpumeHeHue CBONCTB HENPEPHIBHBIX (PYHKLNN 1
JUTSL pEeUIeHUs 3a1a4
121 [TepBas 1 BTOpas Npou3BOHbIE PYHKLIUU 1
122 OnpeaeHeHHUe, T€OMETPUUYECKUM CMBICTT 1
MIPOM3BOTHOM
123 Onpenenenue, GU3NIECKUN CMBICT IPOU3BOJHON 1
124 VYpaBHeHUe KacaTeNbHOU K TpaguKy QyHKINU 1
125 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKINUN 1
126 [Ipou3sBoaHbIE IIeMEHTAPHBIX (QYHKIIUN 1
127 [Tpou3BoHBIE AJI€MEHTAPHBIX (PYHKUINN 1
128 [IpousBoaHast CyMMBI, IPOU3BENIEHHS, YACTHOTO 1
Y KOMITO3UIIMU (PYHKIHUN
129 [Tpon3BoHAS CYMMBI, TPOU3BEICHHS, YACTHOTO 1

Y KOMIO3UIMH (PyHKINN




[IponsBoHas cyMMBI, IPOU3BENCHMS, YACTHOTO

130 Ny 1
U KOMIO3UIMH (pyHKINN
131 KonTtponsnas padora: "[Iponssoanas” 1 1
132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AT 1
3HaHui: "YpaBHeHus"
133 [ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3aIUs 1
3HaHui: "Oyukiun"
134 HroroBast kKoHTpoIbHAs paboTa 1 1
135 Hroroas xouTpoasHas pabora
136 HOBTOP@HI/IC, 000011IeHNe, CUCTEeMAaTU3aIls 1
3HAHHH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KosaunyecTBo 4acoB JIeKTPOHHbIE
Nen/m Tema ypoka KonTtpoJsbHbie IIpakTuyeckue mupposkic
Bcero oOpa3oBaTeJibHbIE
padoTshI padoTsbI pecypeni
1 [TpumeHneHre mpOU3BOJHON K UCCIIEIOBAaHHUIO 1
GbyHKIMIT HA MOHOTOHHOCTB M 9KCTPEMYMBbI
5 [Ipumenenue npou3BOIHOM K HCCIIET0BAHUIO 1
(GyHKIMIT HA MOHOTOHHOCTB M 9KCTPEMYMBbI
3 [Ipumenenue npou3BOIHON K UCCIIET0BAHUIO 1
(GYHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
4 [TpumeHneHre TpOU3BOJHON K UCCIIEIOBAaHHUIO 1
(byHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBbI
5 [Ipumenenue npou3BoIHOM K HCCIIET0BAHUIO 1
GyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
6 [IpumeHneHne Mpou3BOIHON K HCCIIET0BAHUIO 1
(GYHKIMI Ha MOHOTOHHOCTB M 9KCTPEMYMBI
7 Haxoxnenrne HauboIbIIero 1 HAMMEHBIIETO 1
3HAuEHUs HEMPEPHIBHON (PYHKIIMK HA OTPE3Ke
3 Haxoxnenne HanbombI1ero 1 HANMEHBILIETO 1
3HAuEHUs HEMPEPHIBHON (PYHKIIMK HA OTPE3Ke
9 Haxoxnenrne HaubobI1ero 1 HaMMEHbIIEro 1
3HAYCHUS HEMPEPHIBHOW (DYHKIIMU Ha OTPE3Ke
10 Haxoxxaenrne HanOoIbIIero 1 HANMEHBIIIETO 1
3HAuUEHUs HEMPEPHIBHON (PYHKIIMK HA OTPE3KE
11 Haxoxnenrne Haubob11ero 1 HaMMEHbIIETro 1
3HAYCHUS HEMPEPHIBHOW (DYHKIIMU Ha OTpE3Ke




HaXO)KI[eHI/Ie HanOOJIBIICTO0 ¥ HAUMEHBIIIETO

12 3HAYEHUS HETPEPHIBHOM (DYHKIIMU HA OTpe3Ke

13 IIpumeHeHre npou3BOIHOM JJ1s1 HAXO0KACHUS
HAWJIY4IlIEero peleHus B IPUKIIAIHbIX 3a/1a4ax

14 [IpuMeHeHne MpOU3BOIHOM JIJIsl HAXOXKIACHUS
HaWJIy4lIero peleHys B IPUKIAAHbIX 3aa4ax
[IpumeHeHre npOU3BOIHOM ISl ONPEAECIICHUS

15 CKOPOCTH U YCKOPEHMS IIpoLecca, 3aJaHHOIO
dbopmynoit unu rpadpukom
IIpumeHeHre npou3BOIHOM ISl ONIPEAEIICHUS

16 CKOPOCTH M YCKOPEHUS Ipolecca, 3aJaHHOTO
dbopMyIoi uiu rpaduKomM

17 Komnoszumus ¢pyHkimii

18 Komnosunus ¢pyHknumit

19 Komnosunus ¢pyHknumit

20 ['eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOpPJMHATHOM INIOCKOCTH

21 ['eomeTrpuueckue oOpa3bl ypaBHEHH Ha
KOOPAWHATHOM IIOCKOCTH

29 Konrtponsnas pabdora: "HccnenoBanue GyHKIHMA
C IOMOIIBIO MPOU3BOIHOM"

23 [TepBooOpazHasi, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

24 [TepBooOpazHbIe AeMEHTapHBIX (YHKIIAN.
[TpaBuiia Hax0Xk/1eHUS IEPBOOOPa3HBIX

o5 [TepBooOpa3HbIe IMeMEHTAPHBIX (PYHKIHIA.
[IpaBuna Hax0XJIEHHs TEPBOOOPA3HBIX

26 UnTerpain. ['eomeTpudeckuii CMbICI HHTErpaia




Breluncnenue onpenenéHHoro MHTerpaia 1o

21 dbopmyne Hetotona-JleitoHua

28 Brruucnenue onpenenéHHoro MHTerpaia 1o
dopmyne Herorona-Jleiitbnuia

29 [TpuMeHeHne MHTErpaia A HaXOXKACHUS
II0IIaAeH IIOCKUX QUryp

30 [IpumeneHne nHTerpana s HaxoXACHUS
00BEMOB r€éOMETPUYECKHX TeIl

31 [Tpumeps! pemennii mudpepeHraITbHbIX
ypaBHEHUI

39 [Tpumeps! pemienuii quddepeHnnanbHbIX
YpaBHEHUN
MaremaTnueckoe MOJEIMPOBAaHUE PEaJIbHbBIX

33 MIPOIIECCOB C TOMOIIBIO AU HEepeHINATHHBIX
YpaBHEHUU

34 Kontponbnas padota: "[lepBoodpasznas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U
rpaduxu

36 Tpuronomerpuyeckue GyHKIMH, UX CBONCTBA U
rpaduxu

37 Tpuronomerpuyeckue GyHKIMH, UX CBONCTBA U
rpaduxu

38 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U
rpaduxu

39 Tpuronomerpuyeckue GyHKIMH, UX CBOUCTBA U

rpaduxu




OT60p KOpHEN TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TTIOMOIIBIO TPUTOHOMETPUUYECKON 1
OKPYKHOCTHU
OT60p KOpHEN TPUTOHOMETPUUECKHUX

41 YPaBHEHUH ¢ IOMOILBIO TPUTOHOMETPUYECKON 1
OKPY>KHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHUH ¢ IOMOILBIO TPUTOHOMETPUYECKON 1
OKPY>KHOCTH
OT60p KOpHEIN TPUTOHOMETPHUUECKHUX

43 YpaBHEHUH C TOMOIIbIO TPUTOHOMETPHUIECKON 1
OKPYKHOCTHU

44 Pemienne TpuroHOMeTpUYECKUX HEPABCHCTB 1

45 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1

46 Pemienne TpuroHOMeTpUYECKUX HEPABCHCTB 1

47 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1
Konrtponsnas pabora: "I'paduku

48 TPUTOHOMETPUUYECKUX (YHKIUH. 1
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IBI PEIIEHUS TOKA3aTEIbHBIX 1
HEPaBEHCTB

50 OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX 1
HEPaBEHCTB

51 OCHOBHBIE METO/IbI pEIICHUS TOKA3aTEIbHBIX 1
HEPaBEHCTB

59 OCHOBHBIEC METO/IBI PEIICHUS TOKA3aTEIbHBIX 1

HCPAaBCHCTB




OCHOBHBIE METO/IbI PEIICHUS JIoTapu(PMUIECKUX

53
HEPABEHCTB

54 OCHOBHBIE METOJIBI PEIICHUS JIOTapU(PMUICCKUX
HEPaBEHCTB

55 OcHOBHBIE METOIbI PEIIeHUs JTOrapuHMUIECKUX
HEPABEHCTB

56 OCHOBHBIE METOJIBI PEIICHUS JIOTapu(HPMUICCKUX
HEPABEHCTB

57 OCHOBHBIE METO/IbI PEIICHUS] UPPAITHOHATBHBIX
HEPaBEHCTB

58 OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX
HEPABEHCTB

59 OCHOBHBIE METO/IbI PEIICHUS] UPPAITHOHATBHBIX
HEPaBEHCTB

60 OCHOBHBIE METO/IbI PEIICHUS] UPPAITHOHATBHBIX
HEPaBEHCTB

61 ['padmyeckue METOABI pelIeHHs
MPPALMOHATIBHBIX YPABHEHUN

62 I'paduueckue MeToab! pemeHus
UPPALMOHATLHBIX YpaBHEHUHN

63 ['padmyeckue MeTOABI peleHus MoKa3aTeIbHbIX
ypaBHEHUU

64 I'paduueckue MeToab! pemieHus MoKa3aTelbHbBIX
HEPaBEHCTB

65 ['padpuaeckue MeToIbI pemIeHust
norapu(MUUECKUX YpaBHEHUN

66 I'paduueckue MeTob! penieHus

norapu(pMUUECKIX HEPABEHCTB




I'paduueckue MeTo Bl pemeHus

o7 Jorapu(pMUUECKUX HEPABEHCTB

68 I'padmueckue MeTOIBI pelIeHHUs TOKAa3aTeIbHbBIX
U JIorapu()MUIECKUX YpaBHEHHIA

69 ['padmyeckue MeToAbI peleHus MoKa3aTeIbHbIX
U JIorapu(pMUYECKUX YpaBHEHUN

70 I'padmueckue MeTOIbI pEeIICHHS MTOKA3aTEIbHBIX
U JIorapu(pMUYECKUX HEPABEHCTB

71 I'padmaeckue MeTOIBI pelIeHHs TOKA3aTeIbHBIX
U JIorapu(PMUIECKUX HEPABEHCTB
KoHnTtpoinbHas padora: "UppanuoHaibHbIe,

72 MOKa3aTeJIbHBIC U JIOTapU(PMUUYECKHEC
HepaBeHCTBA"
KommuiekcHbie uncna. Anredpandeckas u

73 TPUTOHOMETpHUYECKast (DOPMBI 3aITUCH
KOMIIJIEKCHOT'O YHCIIa
KommnekcHeie yncna. AnreOpanueckas u

74 TpUTOHOMETpHUEcKas (POPMBI 3aITUCU
KOMIUIEKCHOTO YHCIIa

75 ApudmeTrnueckre onepanuu ¢ KOMIJIEKCHBIMU
YyHClIaMu

76 Apudmerndeckre onepanuy ¢ KOMIIEKCHBIMU
qrcIaMu

77 N300paxeHne KOMIJIEKCHBIX YHCEN Ha
KOOPJAWHATHOM IIOCKOCTH

78 N306paskeHne KOMIUIEKCHBIX YHCE Ha

KOOPJAWHATHOM IIOCKOCTH




®opmyna Myaspa. KopHu N-oi creneHu u3

7 KOMILJIEKCHOT'O YHCIIa

80 ®opmyna Myaspa. KopHu N-oi cTreneHu u3
KOMILJIEKCHOT'O YHCIIa

81 [TprMeHeHne KOMIIJIEKCHBIX YMCEN Ul PEeLIeHUs
(GU3nUeCKUX U TeOMETPUUYECKHX 3a1a4

82 KonTtponsnas padora: "Komruiekchsie uncna”

83 HarypanbHble u nensie yncna

84 Harypanbhble u 1iensle yncia

85 [TprMeHeHre NPU3HAKOB JIEIUMOCTH LIEIIBIX
qrcen

86 [TprMeHeHre NPU3HAKOB JIEIUMOCTH LIEIIBIX
qrcenl

87 [IpuMeHeHre MPU3HAKOB AETUMOCTH HENBIX
gucen: HOJl m HOK

88 [TpuMeHeHNe NPU3HAKOB JIEIUMOCTH LIEITBIX
gucen: HOJl m HOK

89 [TpuMeHeHNe NPU3HAKOB JIETUMOCTH 1IEITBIX
YHCe: OCTATKU MO0 MOJTYJTIO

90 [IpuMeHeHre MPU3HAKOB IETUMOCTH ENTBIX
YHCEeN: OCTATKH MO0 MOJTYJTIO
[TpuMeHeHNe NPU3HAKOB JIEIUMOCTH LIEITbIX

91 qrcen: anropuT™ EBKIHIa 1S pemeHus 3a1a4 B
TENTBIX YUCIIaX

92 KonTtponbhas padora: "Teopus nenbix yucen”

93 CucreMa 1 COBOKYTHOCTh ypaBHEHUH.

PaBHOCHIIBHBIE CHCTEMEBI B CHUCTEMBI-CIICACTBUA




94

CucreMa 1 COBOKYITHOCTb YpaBHEHUI.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS

95

96

OcHOBHBIE MCTOJBbI pCIICHUA CUCTCM U
COBOKYITHOCTEHN PallMOHAIIbHBIX YPABHEHHUI
OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEW MppalMOHAIbHBIX YPAaBHEHUU

97

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEH MOKAa3aTeNbHBIX YPaBHEHUN

98

99

OcHOBHBIE MCTOBI pCIICHUA CUCTCM U
COBOKYITHOCTEW IMOKa3aTEIbHbIX YPABHECHUI

OcCHOBHBIE METOJIbI PEILICHUSI CUCTEM U
COBOKYITHOCTEH Jorapu(pMUUECKUX ypaBHEHHM

100

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIOTapu(h)MUIECKUX YpaBHEHUIA

101

102

103

104

[IpuMeHeHne cUCTEM K PELIEHUIO
MaTeMaTUYeCKUX 3a7a4 U 3a7a4 U3 Pa3InyHbIX
oOrnacTell HayKu U peallbHOM KU3HH,
MHTEpIIpEeTaLUs TOJTYYEHHBIX PE3YJIbTaTOB

[TpuMeHeHHe CHCTEM K pelIeHUI0
MAaTCMAaTUYCCKHUX 3aJla4 U 3aaa4 U3 pa3InIHbIX
oOrnacTell HayKu U peallbHOM KU3HH,
HHTEpIpETAlA IMTOJTYUCHHBIX PE3YJIbTATOB

[IpumeHeHre HEpaBEHCTB K PELICHUIO
MaTeMaTHUYeCKUX 3a]a4 U 3a/1a4 U3 Pa3IndHbIX
oOracTell HayKu U pealbHOM KU3HH,
HHTEpIpETAlA IMTOJTYUCHHBIX PE3YIHTATOB

KonTtponbHas padora: "Cucremsbl
paloHaIbHBIX, HPPALMOHAIBHBIX




NOKa3aTeIbHBIX U JIOTapu(HMUIECKUX

ypaBHEHUI"

105 PauuonanbHbIe ypaBHEHUS C IapaMeTpaMu

106 PanmoHansHbIC HEpABEHCTBA C TapaMeTpaMU

107 PanyoHanbHbIE CUCTEMBI € ITApaMETPAMU

108 HppanuonansHble ypaBHEHHUs, HEPABEHCTBA C
napaMeTpamu

109 HppanuonanbHbie CHCTEMBI C TapaMeTpaMu

110 [TokazarenbHbIE ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

111 IToxazaTenbHBIC CUCTEMBI C TTApAMETPaAMHU

112 Jlorapugmuueckue ypaBHEHHs, HEPAaBEHCTBA C
napameTpamu

113 Jlorapudmudeckue CUCTEMBI ¢ ITapaMeTpamMu

114 TpuroHomeTpuveckne ypaBHEHHUS C
napameTpamu

115 TpuroHomeTpuieckrue HepaBeHCTBA C
napameTpamu

116 TpuronomeTpruyecKue CUCTEMBI C TapamMeTpaMu
[TocTpoenwue u rccae0BaHne MaTEMaTHIECKIX

117 MOJIENIEN PeaNbHBIX CUTyallui C IOMOILBIO
YPaBHEHUH € ITapamMeTpamu
[TocTpoenue u rcciae0BaHNe MaTEMaTUYECKIX

118 MOJIEJIEN PEAIBHBIX CUTYALMI C ITOMOIIBIO

CUCTEM YpaBHEHUH ¢ apaMeTpaMu




HOCTpOeHI/Ie 1 UCCICA0OBAHUEC MAaTCMATHYCCKHUX

119 MOJIeNIel peaTbHBIX CUTYAIMH C ITOMOIIBIO
CUCTEM YPaBHEHUI ¢ apaMeTpaMu

120 KonTponpHas padora: "3amgauu ¢ mapamerpamu’

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

122 [ToBTOpenue, o600IICHNE, CUCTEMATU3AIUS
3HaHui: "YpaBHeHus"

123 [ToBTOpenue, 0600IICHNE, CHCTEMATH3AIUS
3HaHuii: "YpaBHeHusa. CucreMsl ypaBHEeHUN"

124 [ToBTOpenue, 060061IeHNE, CUCTEeMaTH3aIUs
3Hanuii: "HepaBencrna"

125 [ToBTOpenue, 0600IICHNE, CHCTEMATH3AIUS
3HaHuii: "HepaBencrtna"

126 [ToBTOpenue, 0600IICHNE, CHCTEMATHU3AIUS
3HaHuii: "HepaBencrtna"

127 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUS
3HaHui: "lIponsBoaHas u €€ npuMeHeHue"

128 [ToBTOpEeHnue, 060061IeHNE, cCUCTEeMaTH3aus
3Hanuii: "lIponsBoaHas u e€ npumeHeHue"

129 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs
3Hanuii: "l[IpousBoaHas u e€ npuMeHeHue"

130 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHui: "MHTerpan u ero npumeHeHue"

131 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui: "OyHKuMK"

132 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs

3HaHui: "OyHKuMK"




133 [ToBTOpeHnue, 06001IEeHNE, CHCTEMAaTH3AIUS 1
3HaHui: "OyHKIMN"
134 Wrorosas KoHTpOJbHAS paboTa 1
135 HroroBast koHTpoIbHAs paboTa 1
136 HOBTOE)CHI/IC, 000011IeHNEe, CHCTEMATH3AINS 1
3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






