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MHNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiiero oOpa3oBaHws,
MTOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0yYaroMIMXCsS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCUUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroniudecsi OBJIa/IeBaloOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas (opMyIupyeT cBOU
JTOCTHKEHHS B MATEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOrOo aHalu3a 3aKjaJlbIBacT
OCHOBY JJI1 YCIEUIHOIO OBJIQJCHUsSI 3aKOHaMHU (U3MKH, XHUMHH, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX MHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsA U B
NOBCEIHEBHOH XM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU ainreOpsl M MaTEeMaTHYEeCKOro aHajl3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, MCIOJIb30BaTh
000OlIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIIICHUE.

B xone uzyuyenus yueOHOro kypca «Ainrebpa m Hadajla MaTeMaTH4YE€CKOIO
aHanm3a» 00ydYaroIIuecs MOTy4YaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a7ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJIENICH PEaJbHbIX CUTYAIlUH,
UHTEPIIPETAllUd  TOJYYEHHBIX  pEUICHHH, 3HAaKOMSTCA C  [pUMEpaMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOJAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMATUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VY4eOHbIi Kypc 00damaeT 3HAYMTEIHHBIM BOCIHUTATENIBHBIM ITOTEHIIMAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBbId MaTepuaj, CIOoCOOCTBYIOIIUI
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NESTENIbHOCTH, TpeOyIolel MPOJOKUTEbHONM  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITETbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 32 TIOJYUYEHHBIN PE3yNIbTaT.

B ocHOBe MeToaMKHN 00yUeHHS anredpe 1 HadajaaM MaTeMaTHIeCKOTo aHalIn3a
JICKUT ACSITEbHOCTHBIN NMPUHIUI 00YUYCHHS.

B ctpykType yuebHoro kypca «Anredpa 1 Hauajga MaTeMaTHYECKOTO aHAIHN3a
BBIIETICHBl  CIEAYIOLIUE COJAep)KaTeIbHO-MeToAnYeckue JuHuu: «Yucna u
BbIYMCIICHUS», «DYyHKIIMU U Tpaduku», «YpaBHEHHUs U HepaBeHCTBa», «Hauaia
MaTEeMaTUYeCKOro aHanu3a», «MHoXecTBa U JioTMKay. Bce 0OCHOBHbIE
COJEPKATENbHO-METOANUECKUE JIMHUM HW3Yy4YaloTCs Ha MPOTSHDKEHUHM ABYX JIET



00y4eHHs Ha YPOBHE CpeIHEro 001ero oopa3oBaHusl, ECTECTBEHHO JOMOIHSS APYyT
Jpyra ¥ IOCTENEHHO HACHIIIAasCh HOBBIMH TeMaMu U pasfenamu. JlaHHbIi yaeOHbIi
KypC SBJISI€TCS WHTErPATHBHBIM, IOCKOJIBKY OOBEOUHSET B celde cojaepKaHue
HECKOJIbKMX MaTeMaTHYeCKUX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKUI aHAJIN3, TEOPUS MHOXKECTB, MaTeMaTHUYECKas JIOruka u npyrue. [1o
Mepe TOro Kak oOyuvaroliyecs OBJa/eBaloT BcE Ooiee MIMPOKUM MaTEMATHYECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTb MAaTEMaTUYECKYyI0 MOJECIb PEAIbHOW CHUTYyallMd, NPUMEHATH 3HaHUS,
NOJlyYEHHBIE MPU H3YYEHMM Y4e€OHOro Kypca, Uil PEIICHHS CaMOCTOSTENIBHO
c(opMyJIMPOBAHHON MaTeMaTUYECKOW 3a/layd, a 3aTEM HMHTEPIPETUPOBATH CBOU
OTBET.

CopepxarenpbHO-MeTOAUYECKas: JMHUA «YUucina ¥ BBIYMCICHHS» 3aBEpLIACT
(opMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE OBbLIO
HA4aTo Ha ypPOBHE OCHOBHOIO o011ero oopazosanus. Ha ypoBHe cpeanero oOuiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPAlMOHAJIBHBIX BBIYMCICHHM, BKIIIOYAIOIIMX B €0 MCHOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu YHUClIa, YMEHUE JenaTb NPUKUAKY, BBINOJHATH NPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYarolIMMCsl MHOXKECTBAa HaTypajibHbIX, IEJbIX,
pAalMOHAIBHBIX W JCUCTBUTENBHBIX  YKUCENT  JIONOJIHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hnceld. B  KaXIoM M3 3THX MHOXECTB pPacCMAaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud U ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX 4YHUCeN, O0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPaMOHATIBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEll.
bnarogapss mocienoBaTeNbHOMY paCIIMPEHUI0 KpPyra HCIHOJIB3YEMBIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMHM UX MPUMEHEHUS I PELICHUs PAa3IUYHbIX 3a/1a4
dbopMupyeTcsi IpeaCTaBIeHUE O €IUHCTBE MATEMAaTUKU KaK HayKH U €€ pojiH B
IOCTPOECHUU MOJIEIEN PEAJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHuE U
KOHKpETHU3aIusl.

JIunust «YpaBHEHUS M HEPABEHCTBA» pEATU3YETCs HA MPOTSHKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHHUs, MOCKOJIBKY B KaXKJIOM
paznene IIporpaMMbl IpPELyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3axad. B
pesynpraTe OoOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  PELICHMS
palMOHAIbHBIX, HUPPALUOHAIbHBIX, IOKA3aTEJIbHbIX, JIOTAPUPMHUUECKUX U
TPUTOHOMETPUYECKUX YPABHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
coxepkamux mapaMerpsl. lloydeHHbIE yMEHHsS IIMPOKO HCIOJIb3YIOTCA MpPH
UCCIIEIOBAaHUH (DYHKIUI C MOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIaJIHBIX
3a]a4 U 3aJja4 Ha HAXOKJIEHUE HAanOOJBIIMX U HAUMEHBUINX 3HAYEHUH (PyHKLUU.



JlanHast copepkarenbHasi TMHUS BKIIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUU
BBIMOJHATH  pacuéTtel 1o  (Qopmyrnam, mpeoOpa3oBaHus  PalUOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUH, a TAKXKE BBIPAXKECHUM,
coJlepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anredGpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUUECKOTO U a0CTPAKTHOTO
MBIIUICHUST 00yJarommxcsi, GOpMUPYIOTCS HABBIKU JEAYKTUBHBIX PacCyKICHUH,
paboTBl C CHUMBOJIBHBIMH (oOpMamu, TPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3G PpexTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HarJIsiAHO IEMOHCTPHUPYET CBOU BO3MOKHOCTH KAK SI3bIKA HAYKH.

CopepxxarenpHo-MeToauueckass JUHAS «DyHKIMH W TpaQUKU» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33aET MOCIIEI0BATEIBHOCTh U3YUEHUS MaTepuania. V3ydeHue CTerneHHoH,
MOKa3aTeJIbHOM, JIorapu(PMUUIECKON U TPUTOHOMETPUIECKUX (PYHKITUN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BAaHUE (PYHKUMU NIJs1 pelleHus 3a1ad U3 APYruX y4eOHBIX
MPEIMETOB U PEAbHON MU3HU TECHO CBSI3AHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM OoJibllIOE BHUMaHUE
yaensercs GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (HOpPMyJaMu 3aBUCHMOCTH MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyYCHHbIE (PYHKIIUU, CTPOUTH HX
rpaduku. Matepuai 3Toil copepkaTeaIbHON JIMHUM HAIlEJIeH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMUMHAMHU B Pa3IUYHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHOU. Ero n3yuenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHATIOTUH.

CopnepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaius3ay IO3BOJISIET
CYLIECTBEHHO PAaCIIUPHUTh KPYT KaK MaTeMaTHUYECKHX, TaK U MPUKIAJHBIX 3a/ad,
JIOCTYITHBIX OO0YYalomuMcs, TaK KaK y HUX TOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpaduKky  CIOXHBIX (YHKIMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAYEHHUS, BBIYUCIATH MIIOMAaAu (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
yCKOpeHHsl TpolieccoB. JlaHHas coaepikareinbHas JHMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell pealbHbIX CUTYyaluH,
MO3BOJIIET HAXOIUTh HAWITYUIIIEE PEIICHUE B MPUKIIAHBIX, B TOM YUCIIE COLIUAIBHO-
PKOHOMHYECKHUX, 33a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMAaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (QOPMUPOBAHUIO YMEHHMHM paclo3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yUaronuecs y3HaroT O BBIJAIOLINXCS
pe3ynbpTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHS MaTeMaTHKU Kak HaykKu, U 00 HX
aBTOpax.



CopeprkaTenbHO-METOANYECKass TUHUS «MHOKECTBa M JIOTHKA)» BKIIOUYACT B
ceOs1 DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYECKOW JIOTUKH. TeopeTHKO-
MHOKECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
U TIpeasiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONINI BCE pa3/eibl
MaTeMaTUKU M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUIUIMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 JIJIsl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT MpU3HaTh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJIOBAHHE ONPEIETEHHBIM
mpaBujaM  TOCTPOCHHS  JIOKA3aTebCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIILIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYECKOTO MOJICITHPOBAHUS, KOTOPHIE MPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTyallui, WCCIEAOBAHMS O3TUX MOJIENIeH C TOMOIIBIO afmapara airedopbl H
MaTEMaTUYECKOT0 aHalin3a, WHTEPIpPETAlMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa37eiioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I pPelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETHU3HPOBATH  IMPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIECCe U3YyUEHUS BCEX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEMaTUYECKOTO aHATTU3ay.

Ha w3yuenne yueOHOTO Kypca «AnreOpa M Hadajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yuciia 1 BbIYMCIICHUS

PanmonaneHpie umcia. OOBIKHOBEHHBIE U JAECSATUYHBIE JPOOU, MPOLIEHTHI,
OeckoHeuHble mepuoguueckue npodu. [lpumenenue npoOGeil M HMPOLEHTOB s
pelIeHUs IPUKIAJHbIX 3a7a4 U3 Pa3JINYHbIX OTpAciiell 3HAHUU U PEANIbHOU KU3HH.

JlelicTBuTenbHble 4ucia. PanuoHalbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernuecknue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMU.  Moayib
JNEHCTBUTENLHOTO Ynciaa U ero cBoicTa. [IpubnmxEHHbIE BBIUMCICHUSI, NTPaBUIIA
OKPYIJICHHS], IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uensiM mnokaszarenemM. buHoM Hserotona. Hcenmonbe3oBaHue
NOAXOASIIEH (POPMBI 3aMKUCH ACHCTBUTENBHBIX YUCEN ISl PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpeJCTaBICHUS JaHHBIX.

ApudpmeTnueckuil KOpeHb HaTypajIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAIBHBIM II0KA3aTEIeM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTUuHBIE U HATypaJibHbIE
JorapupMsl.

CHHYyC, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHCIOBOIO apryMeHTa. ApPKCUHYC,
ApPKKOCHHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NpPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUs M YpaBHEHMs-CleIcTBHs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METObI PEIICHUS LIETbIX U APOOHO-PAIIMOHATIBHBIX YPAaBHEHUHN U
HEpaBEHCTB. MHOroujeHbl OT OJHOM NepeMeHHOW. JleneHue MHOrousjeHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3zy. MHOrouieHs!I ¢ 11es1bIMU KO3 PUIIUEHTaMU.
Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUN, COAEPKAIINX CTEEHU U KOPHHU.

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

[Toka3aTtenbHble ypaBHEHHS. OCHOBHBIE METOJBI PEIICHUS IMOKA3aTEIbHBIX

YPaBHEHUM.

[Tpeobpa3zoBanue BbIpaXEeHH, COEPKALIUX JOrapru(MBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI peuieHus
Jgorapu(pMUUECKUX YPAaBHEHH.

OcCHOBHBIE TPUTOHOMETPHUUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellIeHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMW. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHU. OnpenenuTenas MaTPUIIbl 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOIMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENENIUTENs M1 PEUICHUS CUCTEMBbI
JVUHEWHBIX ypaBHEHMI. PelieHne NpUKIAagHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTPOCHHOW MOAENH € TOMOIIBIO MaTPHIL
Y OIIPEACIUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHI MU HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HAyKU U pealbHOM KU3HU.

DOyHKUMH U TPaPuKu

@yHkus, crnocodbl 3amaHus (QyHkuu. B3auMHO o00patHble (QYHKIUU.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OO6usacThb ompeneneHuss 1 MHOKeCTBO 3HaueHud Gynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIe 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
¢bynkunu. Hanbospliee 1 HauMeHblIee 3Ha4yeHus1 QyHKIMKM HAa TPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEJOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast GpyHKIMS ¢ HATypaJdbHBIM U LIeJIbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0i CTEMEHU KaK (yHKIUK OOpaTHOM CTENEeHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YpaBHEHUH.

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

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpoOIEccCaX M SBJICHUSX.
['paduiku peabHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajmsa

ITocienoBaTelIbHOCTH, CHOCOOBI 3aJlaHUsl IOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTUYeCKOM MHIYKIUH. MOHOTOHHBIEC U OTpaHUYEHHbIE OCIEA0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHanu3a OeCKOHEYHO
MaJbIX.

Apudmerrueckas ¥ reoMeTpruUecKas rnmporpeccuu. beckoneuHo yoObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpUYecKon
IPOrpecchui. JINHEVHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yncio e. @opmyia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUur Uil PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapakKTepa.



HenpepriBHble (QYHKIMM W HX CBOWCTBA. TOYKH pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUIsl PELICHHMS HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. Onpenenenne, reOMeTpUIecKui u
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOM K rpa@uKy (pyHKIHU.

[TpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ cyMmMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOX€eCTBO, ONEpalMy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Ounnepa—Benna. [IpumeHeHHEe TEOPETHMKO-MHOKECTBEHHOTO — ammapara Ui
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 IAPYTUX
y4€OHBIX MPEIMETOB.

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

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHble u nensle yucia. IIpumeHenne npru3HaKkoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1is pemeHus
3a/1ay B LENbIX YHCIIAX.

Kommnekcuble uucia. Anredpandeckas U TpPUTOHOMETpUYECKas (HOpPMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrd U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS] PU3NYECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUS U HEPABEHCTBA

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

OTO6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPYKHOCTHU. PelieHne TpuroHoMeTpu4ecKux HepaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(MUUYECKUX YPABHEHUI.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELICHUIO0 MaTEMATUYECKUX
3a]1a4 ¥ 3a/1a4y U3 pa3lInyHbIX 00JIacTe HAYKH U PEAIbHOM KU3HU, UHTEPIPETALIS
IIOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHkIud. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pellleHUs ypaBHEHU M HepaBeHCTB. [ 'paduueckue
METO/bI PEILICHHUS 3a/1a4 C TapaMETPaMH.

Hcnonp3oBanue rpadukoB (yHKUMH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3a7ady M3 JIPYTUX Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havana MmaTeMaTH4€CKOro aHAJIN3a

[TpuMmeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKcTpeMyMmbl. HaxoxaeHre HanboabuIero 1 HAMMEHbILIEr0 3HaYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON [UIsl HAXOXKICHUS HAWIYUIIEro pEHIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPEAENICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (HOPMYIIOH WU TPaPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxaeHus epBoOoOpPa3HbIX.

HNuterpan. ['eoMmeTprudeckuil CMbICI HHTErpaIa. Beraucienue onpeaenéHHoro
uHTerpana no gpopmyne Hetotona-Jleionuna.

[TpumeHeHrne uWHTErpajna ajs HaXOXKJIEHUS IUIOIAjeH IMIockux ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEJL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0 U depeHIaTbHbIX
YPaBHCHUM.



[VDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJIT'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO O0IIECTBA, TPEACTABICHUE O MATEMAaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUM, TMPOLECIYP
IrpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI U JIPyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIIMAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCITUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'PakTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOILIEHHE K
JOCTHXKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrMX HaykKaX, TEXHOJOTrusx, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, CPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSTEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIOUas ACTETUKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KIeHUM, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIieKTaM pPa3JIMYHbIX BUJOB UCKYCCTBA;

S) pusUecKoro BOCIUTAHMSA:

cOPMHPOBAHHOCTh yYMEHHUS TPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/I0POBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U
OTIIbIXa, PEryispHas (u3NYecKass aKTHBHOCTH), (PHU3NYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpec K
pa3muuHbIM  chepaM  MPOodEeCCHOHAIIBHOM  JIESITEIbHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymedr mnpodeccnrt W Ppeann30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTH K AaKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS :

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKONM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIO0ATBHOTO XapaKTepa dKOJOTUUECKHUX MPOOIIeM, OpUCHTAITHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHWUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJIC/ICTBUIN [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAaKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cephl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL pa3BUTHUS IMBUIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MAaTeMaTUYECKOU
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOESKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble ornyeckue aAefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKKM MATEeMaTUYECKHUX
OOBEKTOB, TIOHSATHUNA, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHUSI, KPUTEPUHU TTPOBOJUMOTO aHAIN3a;

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

BBISBJISITh MaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKIACHUSX, Mpejiaratb KPpUTECPUHU IJIs
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYMN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MIPOBOIUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHUS U BHIBOIBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BAapUAHTOB peIlIEHUs, BEIOUpATh HanboJee MOIXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPUEB).

ba3zoBble ucciaenoBare/ibCKue 1edCTBUSA:



UCIIONIb30BaTh BONPOCHI KaK MCCIEA0BATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpOoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICJOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHUS U BBIBOJBI MO pe3yibTaTaMm
OPOBEAEHHOIO  HAONIOIEHUSA,  WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOllecca, a TaKkKe BBIABUTATD
MIPE/IOIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ nndopmanueii:

BBISBJIATH JeDUUIUTHl MHPOpPMAIMK, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUAOB U (PopM
IpEICTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIHPUHUMATh U (HOPMYIHPOBATH CYKIEHHUS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMUA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb IOSICHEHHUS IO XOJIy PEUIECHUs 3aJayu,
KOMMEHTUPOBATH MOJYUYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYXJAae€MOIl TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COINOCTABIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh Pa3HOIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTABJISTH IUIAH, AJITCOPUTM PEIICHUS 3a/1a4i, BRIOUpATh CIOCOO pelIeHUs C
Y4ETOM MUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMHM  TIO3HABATENbHOM  pediekcuu KaKk  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYECKOW 3aa4H;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITEIbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JeSITEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/JIBI pa0OT, IOTOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITIOJIHATH CBOIO YacTh Pa0OTHl U KOOPAUHUPOBATh
CBOM JICUCTBUS C IPYTMMH YI€HAMU KOMaH/bl, OLICHUBATh KA4E€CTBO CBOETO BKJIAIA
B O0mMi TPOAYKT TO KpUTEpUsM, CHOPMYIMPOBAHHBIM  yYaCTHHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kjacce 0OydYarOIIMICA TOJYYUT CIICAYIOIINE
MIPEAMETHBIC PE3yJIbTaThl IO OTACIBHBIM TeMaM pabouell mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATTU3a:

Yucii1a ¥ BBIYUCTICHUSA

CBOOOJIHO OIEPUPOBATH MOHATUSMH: paAIMOHATBLHOE YHUCJIO0, OCCKOHEYHAas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPANMOHATLHOE YHCIO0, MHOXECTBA
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCET, MOIYJIb AEUCTBUTEIIBHOTO YHCIIA;

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

MPUMEHSTH NMPUOIMKEHHBIE BBIYMCIICHUS, ITPABUJIa OKPYTJICHUS, IPUKUJIKY U
OLICHKY P€3yJIbTaTa BEIYMCICHUM;



CBOOOJHO ONEPHUPOBATH MOHIATHEM: CTENEHb C IEJIbIM IOKa3aTeseM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CcBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIEPUPOBATH MMOHATHUEM: CTEIIEHb C PALMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAH['€HC, KOTAHIEHC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC M aPKTAHTE€HC YHMCIIOBOTO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO,
PABHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUSI-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palOHAJIBHBIX YPaBHEHUM, MPUMEHATH METOJ HWHTEPBAIOB JUISI PELICHUs
HEPABEHCTB;

CBOOO/IHO OMNEpUpOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UEIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSITH JI€JICHUE
MHOI'O4YJIEHA Ha MHOTI'OYIEH C OCTAaTKOM, TeopeMmy be3y m Teopemy Buera mis
peleHns 3a1ay;

CBOOOIHO ONEpUpOBaTh MOHATUSMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPEACIIUTENIN Ul PELIEHUs CUCTEMbl JIMHEWHBIX YpPaBHEHW,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MIOMOILIBIO CUCTEMbI JIUHEHHBIX YPABHEHUH,
MCCIIEA0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBIO MATPUL] U OIpEAEIUTENEN,
WHTEPIIPETUPOBATH MOJTYUYECHHBIN pe3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBHM C KOPHSIMHU Il MpeoOpa3oBaHuUs
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHUCIOBBIX BBIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIIHBIM [T0KAa3aTelIeM;

UCIIOJIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, TOKAa3aTEIbHbIE U
JorapupMuyuecKre ypaBHEHUs, HAXOAUTh UX PEUICHHSI C TOMOIIBI0 PAaBHOCHIBHBIX
IIEPEXO0I0B W OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYEcKre GopMyIIbl Il TpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH MOHATUEM: TPUTOHOMETPHUUECKOE YpaBHEHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUN;

MOJEJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jaud, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alllapaTa ajareopsl.

DOyHKUMM U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/1aHusl QyHKUUH,
B3aUMHO 0OpaTHble (QYHKIUHU, KOMHOO3UIMUSA (QYyHKUUNA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpapuKoB (PyHKIUI;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: OOJACTH OIPENETICHUS U MHOXECTBO
3HaYeHUN PYHKUNU, HYJIH QYHKIUH, TPOMEXKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIIMH,
NePUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HauOOJblIEE W HaUMEHbIIEe 3HaueHHEe (YHKIMU Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHbIM U
HeabIM ToKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENeHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJbHBIM MOKa3aTeIIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-JIMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: TOKa3aTellbHas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpauKH, HMCIOJIb30BATh MX TpadUKU A1 pEUICHUS
YPaBHEHUH;

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

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

Havana maTreMaTH4eCKOro aHaJm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas U TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUYECKasi MPOrPeCCUsl, TUHEUHBIN U
HKCMOHEHIIUATIBHBINA POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOrPECCUU ISl PEIIEHUs peajbHBbIX 3aJad MPUKIATHOTO
XapaKTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIO0BATENFHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEZIOBATEIBHOCTEH, MOHOTOHHBIE M OTPAHHYEHHBIC IOCIIEI0BATEIbHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiW3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONEPUPOBATH MOHATUSMU: HEMPEPHIBHBIE PYHKIIMHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QPyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (YHKIUS, HEMpepbiBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUH JJI PEIICHUS 3a/aY;

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

BBIUUCIISATH MPOU3BOHBIE CYMMBI, TPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (QYHKIUH, 3HATH MIPOU3BOIHBIEC IIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOJIHON IJis
pelieHus 3a1ad.

MHokecTBAa M JIOTHKA:

cBOOOZIHO  OMEpPHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapat Jijisl OMUCaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]1a4 U3 IPYTUX yU4EeOHBIX MPEAMETOB;

CcBOOOJHO OMEpPHPOBaATh TMOHATHUSMU: OIpEAeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEILCTBO, PABHOCHIIBHBIC
YpaBHEHUS U HEPABEHCTBA.

K xonmy oOydenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsa v BBIYMCJICHHSA:

cBOOO/IHO ONEPUPOBATH MOHATUSMU: HATYPAIBLHOE U LIEJI0€ YNCIIO0, MHOYKECTBA
HATYpaJIbHBIX U LEJBIX YUCEJl, UCIIOJIb30BATh MPU3HAKU JIETMMOCTH LIEJbIX YHCEl,
HOJl m HOK HaTypanbHBIX 4yucen g pelIeHUs 3aJad, MPUMEHSTh alrOpUTM
EBxnuna;

cBOOOMHO OMEpUpPOBAaTh TMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YUCIIA B Pa3IMUHBIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

cBOOOIHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUICEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPUUECKOU (OpMe, BBIMOIHATh apUPMETHUECKUE ONEepalii ¢ HUMHU U
n300paxaTh Ha KOOPAUHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HPPALMOHAIBHBIE, MMOKa3aTEJbHBIE U
Jorapu(MHUUECKHe HEpPaBEHCTBA, HAXOAUTh WX PEHICHUS C  TOMOIIBIO
PaBHOCWJIBHBIX IIEPEXOOB;

OCYHIECTBJISTH OTOOpP KOpPHEW TMpH pEUIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OIEpUPOBAaTh IOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATH HEOOXOAuMble (GOpPMYNbl JUIS  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUSA, HAXOAUTh PEILICHUS
CUCTEMBI 1 COBOKYMHOCTEW pallMOHAIbHBIX, UPPALUOHAIBHBIX, TOKA3aTEIbHbBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

perarb palOHAaJIbHbIE, UppaLOHAIbHBIE, IIOKa3aTelIbHBIE,
jgorapupMuyeckue U TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
coJiep>Kalle MOAYJIU U NapaMeTphl;

NPUMEHSATH TpadUuecKre METOAbI JJI PEIICHHUs YPAaBHEHUN U HEPABEHCTB, a
TaKXK€ 3a/1a4 C MapaMeTpaMu;

MOJIEJIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAKEHHUSI, YPABHEHUS, HEPABEHCTBA W MX CHCTEMBI II0 YCJIOBHUIO 3a/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara anreopsl,
MHTEPHPETUPOBATH MOJYUYECHHBIN Pe3yJIbTar.

DYyHKIUMN U TPAPUKHU:

CTpPOUTHh TpadUKU KOMMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTapHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (hYHKIIMIA;

CTPOUTbH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPAUHATHOM
MJIOCKOCTH;

CBOOOJIHO OMEpUpPOBaTh MOHATUSAMHU: TpadUKH  TPUTOHOMETPHUUECKHUX
(yHKmii;

OPUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAaHUSA pPEalIbHbBIX
ITPOLIECCOB.

Havana maTeMaTH4ecKoOro aHajm3a:

UCIIOJIb30BaTh MPOU3BOIHYIO JUIsSl UCCIIeOBaHUs (DYHKIIMM Ha MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOJUTh HAOOJbIIEe U HAMMEHBIIEE 3HAUCHHS (DYHKIIMM HENPEPHIBHOW Ha
OTpE3KE;

UCIIOJIB30BaTh IMPOU3BOJHYIO Uil HAXOXKJICHHUS HAWIy4ylIero peuieHusl B
IPUKJIAJAHBIX, B TOM YUCJIE COLMATBHO-3KOHOMUYECKHUX, 3a/1a4ax, JUIsl ONpeIeIeHUs
CKOPOCTH U YCKOpPEHHS MpoIiecca, 3aJaHHOro (hOpMyIIoi Win rpaduKkoM;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Has, ONpeAeHEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOPA3HBIC AIIEMEHTApHbIX (YHKIUHA ¥ BBIYHUCISATH
uHTerpan no popmyne Hetotona-JleliOnua;

HaXOJUTh IUIOUIA/IU TIOCKUX (PUTYP U 0OBEMBI TeJl C MOMOIIBIO UHTETPaa;

UMETh TMpPEJCTaBIICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE€ COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nueckoro xapakrepa, CpecTBaMiu MaTeMaTHUECKOTO aHAIIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Ne i/ HaumeHoBaHue pa3aeioB U TeM KonuyecTBo yacos DieKTpoHHbIe (LH(POBDIE)
NPOorpamMMmslI Bcero o0pa3oBaTe/ibHbIE PeCypChl
MHO0KeCTBO IECTBUTENIbHBIX YNCET.
| MHorounensl. PainoHanbHble ypaBHEHUS 24 bubnmoreka [JOK
1 HepaBeHCTBA. CUCTEMBI IMHEUHBIX https://m.edsoo.ru/1568aba3
ypaBHEHUH
) Oyukuuu u rpaduku. CreneHHas 12 bubnuorexa [JOK
(GYHKIHUS C LIeTBIM MTOKa3aTeleM https://m.edsoo.ru/1568aba3
3 Apudmerndecknii KOpeHb N-0i CTENCHH. 15 bubnuoreka [IOK
HppaumnonanbHble ypaBHEHUS https://m.edsoo.ru/1568aba3
4 [TokazarenbHas pynkuus. [lokazareapHbie 10
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 13
Jlorapudmudeckue ypaBHEHUS
6 Tpuronomerpuyeckue BeIpaXXeHUs U 2 bubnuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/1568aba3
7 [TocnenoBaTeIbHOCTH U TPOTPECCHU 10 httpfii?iliiiiz/?;é{abﬁ
8 HenpepoiBuble pynkuuu. [IponzBoanas 20
9 [ToBTOpenue, 0600IIEHNE, 5 bu6mmorexa [IOK
cucTeMaTu3alus 3HaHUN https://m.edsoo.ru/1568aba3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KIIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne n/m
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPCHI
1 Hcenenosatne (byHKHHﬁUC TOMOTIRIO 22 bu6nmoteka LIOK https://m.edsoo.ru/f11c4afd
MIPOM3BOTHOM
2 [lepBooOpazHas 1 UHTETPAT 12 bu6mumoteka LIOK https://m.edsoo.ru/f1 1c4afd
3 I'pacpmicu TpuroHoMeTpHICCKHX QyHICIIiL, 14 bu6nmoteka LIOK https://m.edsoo.ru/f11c4afd
TpuronomeTpuueckrue HEpaBEeHCTBA
4 WppanmonanbHelie, mokazaTeabHbIC U 24
norapuMUYECKHe HEPABCHCTBA
KommnekcHbie uncia 10
Harypanbnble u nensie yncia 10 bu6nunoteka LIOK https://m.edsoo.ru/f11c4afd
Cucrembl paruoHaIbHBIX,
7 HWPPALMOHAIIBHBIX MTOKA3aTEIbHBIX U 12 bubnuoreka [{OK https://m.edsoo.ru/f11c4afd
norapu(pMUUECKUX YpaBHEHUN
8 3aza4yu ¢ mapameTpamu 16
9 11:11::;25 Ziii;gggifaej;;’ 16 bubmoreka LIOK https://m.edsoo.ru/f11c4afd
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136




HOYPOYHOE IINTAHUPOBAHHUE

10 KITACC

KoaudecTBO 9acoB

DJIeKTpoHHbIe U pPOBbIE

Ne n/m Tema ypoka
o0pa3oBaTe/bHbIE PECypPChl
1 Mroxectso, onepauHHvHaz[ MHOHCCTRAMIL T bu6nunoreka LIOK https://m.edsoo.ru/746d5dce
UX CBOWCTBA
. bubnuorexa [JOK

2 Jluarpammet Sitnepa-Benna https://m.edsoo.ru/be888093
3 [IpumeHeHne TeoOpeTUKO-MHOKECTBEHHOTO

anmnapara JJis peleHus 3anad

Panmonanbubie yncna. OOBIKHOBEHHBIE U
4 JeCATUYHBIE IPOOU, TPOLICHTHI,
0eCKOHEUHBIE TIEPUOUUECKUE IPOOH
PanmonanbHble yncna. OOBIKHOBEHHBIE U
5 JIeCATUYHbIE JPOOU, MPOLIEHTHI,
OecKOHEUYHbIE IEPUOANYECKUE APOOU

6 [Tpumenenue apoGeil ¥ NPOLEHTOB IS bubnnoreka [JOK

pelIeHus IPUKIIAAHBIX 3a1a4 https://m.edsoo.ru/44dd1046
7 [Ipumenenue apobeii u NPOLEHTOB IS bubnnorexka [JOK

peuleHus NpUKIagHbIX 38029 https://m.edsoo.ru/d99d8c74
8 AleficTautenbibie wcna. Pauponatbibie n Bu6mrorexa ITOK https:/m.edsoo.ru/2f36a36f

UppaluoHaIbHbIE YHCIIa

9 ApIiI,(bMeTquCKHe oreparui ¢ bubmuoreka [{OK https://m.edsoo.ru/a97a12d9

JEHUCTBUTEIBHBIMY YUCIIaMU
10 Mopynpe JeNCTBUTEIBHOTO YHCIIA U €r0

CBOMCTBA




11

12

13

[TpubnuxEHHbBIC BRIYUCIICHUS, TIPaBUIIa
OKPYTJICHUS, TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

OCHOBHBIE METO/IbI PELLICHUS LENbIX U
JIpOOHO-PallMOHANBHBIX YPABHEHUN U
HEPABEHCTB

OCHOBHBIC MCTOJbI pCHICHUA LCIIbIX U

JIpOOHO-PALMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

bu6nunoteka LIOK https://m.edsoo.ru/cb723fbd

14

OcHOBHBIE MCTOABI pCIICHUA LCIIbIX U
IpOoOHO-pallMOHATIBPHBIX YPAaBHEHUH U
HEPABEHCTB

15

16

17

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTOUYI€Ha HA MHOTOUJIEH C
octaTtkoM. Teopema besy

MHoOro4ieHs! ¢ HeNbIMA KO PHUIIMEHTaAMH.

Teopema Buera

Pemrenne cucreM TMHENHBIX YpaBHEHUN

bu6mmoteka IIOK https://m.edsoo.ru/1 1ac68be

18

19

20

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Marpuua cucTeMsl JINHEWHBIX YPaBHEHUM.
Onpenenurens MaTpuLpl 2x2, ero
TEOMETPUUYECKUN CMBICIT M CBOWCTBA;
BBIYHCJIEHUE €r0 3HAYCHUS

Ornpenennurens MaTpULbl 2X2, €ro
TEOMETPUUYECKHUN CMBICIT M CBOWCTBA;
BBIYHCJIEHUE €r0 3HAYCHUS

21

[IpuMeHeHne onpenenuTens A pereHus
CUCTEMBI JINHEWHBIX YPaBHEHUU




22

23

Penenne nmpukinaaHbIX 3a7a4 ¢ IOMOILBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

Pemmenue nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHUCTEMbI JINHEHHBIX YpaBHEHUI

24

Konrponsnas pabdora: "Panmonanbhble
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JUHENHBIX ypaBHEHUN"

bubmuoreka [JOK
https://m.edsoo.ru/1914a389

25

26

27

OyHKIHS, CIIOCOObI 3a1aHus (PYHKITHH.
B3anmnuo obparubie ¢pynkmmun. Kommosurmst
byHKUIMMA
I'paduk pynkumnu. dnemMeHTapHbIC
npeoOpazoBanus rpadukoB QyHKIUH
OO6nacth ornpeaesieHus] © MHOYKECTBO
3HaueHuil pynkuuu. Hynu ¢pyHkumm.
[TpomexyTKH 3HaK MOCTOSIHCTBA

bu6mmoreka LIOK https://m.edsoo.ru/226eeabf

bu6mmoreka LIOK https://m.edsoo.ru/763e75¢ee

28

YéETHble U HEYETHBIE PYHKIIMHU.
[lepnoauueckue Gpynkuuu. [Ipomexyrku
MOHOTOHHOCTH (PYHKIIMH

bu6mmoteka IIOK https://m.edsoo.ru/ff4564ad

29

30

31

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
HauOonbiiee 1 HauMeHbIIee 3HAYCHIE
(YHKIIMHM Ha IPOMEKYTKE
JluneitHas, KBaJpaTHuHasi U IPOOHO-
AuHenHas QyHKIH

DneMeHTapHOE HCCIIEI0BAHNE U TIOCTPOCHHE
rpaduKoB 3TUX QYHKIUN

32

DneMeHTapHOe UCCIIeI0BaHUE U IIOCTPOECHUE
rpadukoB 3TuX QyHKUINN




CreneHsb C LIEJIBIM IT0Ka3aTeiaeM. buaom

33 Herorona
14 CreneHs ¢ 1eNbIM IToKa3aTeneM. buaom bubmuoreka [JOK
Herorona https://m.edsoo.ru/66446d3e
35 CrenenHast GQyHKIUS C HATYPATBHBIM U
1esbIM nokaszareneM. E€ cBoiicTBa u rpaduk
36 KoHnTtpoinbhas pabora: "CreneHHas
¢bynkuus. E€ cBolicTBa u rpadux”
37 ApudmeTnueckuii KOpeHb HaTYpaJbHOM
CTENIEHU U €ro CBOMCTBA
38 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOKCTBA
39 [Ipeo6pa3oBaHUs YUCIOBBIX BBIPAKECHHH,
coJiepKallluX CTENEHU U KOPHU
40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
COJIEpIKaIMX CTENEHU U KOPHU
41 [IpeoOpa3oBaHUs YUCIIOBBIX BbIPAXKEHHH,
CoJIeprKaIlMX CTENEeHU U KOPHU
HppanumonaneHele ypaBHeHUs. OCHOBHbIE
42 METO/BbI PEILICHNS UPPALMOHAIBHBIX bu6muoteka LIOK https://m.edsoo.ru/de7ca33e
ypaBHEHUU
Wppaunonansubie ypaBHeHUs. OCHOBHBIE
43 METO/IbI PEIIECHUS HPPALMOHAIBHBIX bubnmoreka [{OK https://m.edsoo.ru/87e5e52d
YPaBHEHUNU
HppaunonanbHbie ypaBHeHNs. OCHOBHBIE
44 METO/IbI PEIICHUS UPPALMOHAIBHBIX

YPaBHEHUU




PaBHOCHIBEHEIC MNEPEXO0bl B pCICHUHA

s UppaMOHATILHBIX YPaBHEHUN
46 PaBHOCHIIBHBIE ITEPEXObI B PEILICHUH
UppalMOHATIBHBIX YPaBHEHUN
47 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UppaMOHATIBHBIX YPaBHEHUN
48 PaBHOCHIIBHBIE ITEPEXObI B PEILICHUH
UppaMOHATIFHBIX YPaBHECHUN
CaoiicTBa ¥ rpauK KOpHS N-Oi CTEIEeHU
49 KaK (yHKIIMH OOpaTHOW CTETICHH C bubnmnoreka L{OK https://m.edsoo.ru/ebOcc5e3
HaTypaJbHbIM [10Ka3aTelIeM
CaoiicTBa U rpaduKk KOpPHS N-0i CTETIEHN
50 Kak (PyHKIIMH 00OpaTHOW CTETIEHH C bubnuoreka L{OK https:/m.edsoo.ru/5f29b9b5
HaTypaJbHbIM [10Ka3aTelIeM
KonTponbnas padora: "CsoiicTBa u rpaduk
51 KOpHsI n-oii cteneHu. MpparnmonanbHbie bubnuoreka [{OK https://m.edsoo.ru/f13af630
ypaBHEHHS"
57 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U
e€ CBOMCTBA
53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
e€ CBOMCTBA
54 CrermneHb ¢ pallMOHATBLHBIM [TOKA3aTeleM U
e€ CBOICTBa
55 IToka3zarenbHast GyHKIMS, €€ CBOCTBA U
rpadux
56 Wcnonb3oBanue rpaduka GQyHKIUU A5

pelIeHns] ypaBHEHUN




Hcnons3oBanue rpaduka GyHKIUN 115

57 . 1
pelIeHHs ypaBHEHHUN
[Toka3zarenbHble ypaBHEHHs. OCHOBHBIE
58 METO/IbI PEIICHUS MTOKa3aTeIbHBIX 1
ypaBHEHU U
[loka3arenbHble ypaBHeHUs1. OCHOBHbIE
59 METO/Ibl PEIIEHNUS TOKA3aTENbHbBIX 1
YpaBHEHUU
[lokasarenbHble ypaBHEeHUs. OCHOBHbBIE
60 METO/Ibl PEILICHNUS TOKA3aTEeNbHbIX 1
ypaBHEHUU
61 KoHntposbnas padora: "[lokazaTenpHas 1
¢ynknus. [TokazarenbHbie ypaBHeHUS"
62 Jlorapudm uucna. CpoiicTBa orapudpma 1
63 Jlorapudm uucna. CpoiicTBa norapupma 1
64 Jlorapudm uucna. ColicTBa jJorapudpma 1
65 JlecsiTuuHBIE U HATYpaJlbHbIE JTOTapUPMBbI 1
66 JlecATUUHBIE U HaTypaJIbHbIE JTOTapH(pMbI 1
67 Tpeobpasopanie BHIpAKCHNL, COACPHRAUIX 1 bu6mmoreka IIOK https://m.edsoo.ru/e248c5fc
Jorapu@msl
68 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX | bubnuoreka [IOK
Jorapu@msl https://m.edsoo.ru/09baSb3d
69 Ipeobpasosanue BLpLkeHNi, ConepIaIX 1 Bu6nuorexa I{OK https:/m.edsoo.ru/1f4655da
sorapupmsbl
70 Jlorapudiieciasn pyHKia, ¢€ CBOHCTBA 1 1 bu6mmoteka I1OK https://m.edsoo.ru/76¢e9958
rpadux
71 Jlorapudmuueckas pyHKIus, €€ CBOUCTBA U |

rpadux




Hcnons3oBanue rpaduka GyHKIUU A5

72 peluieHusl ypaBHEHU I
7 Hcnons3oBanue rpaduka (by}UIKL[HI/I TUTST
peleHys ypaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE
74 METO/BI peIIeHUs Torapu(HMUIECKUX
yYpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIC
75 METOBI pEIICHUS JIoTapu(HMUIECKUX
ypaBHEHUU
Jlorapugmuueckue ypaBHeHUsl. OCHOBHbIE
76 METO/bI pellieHus JJorapu(PMUIECKUX
yYpaBHEHUU
77 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUN
JorapupMHUUECKUX ypaBHEHUN
8 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
! Jorapu(PMUUECKUX ypaBHEHUI
79 Konrtponsnas pabora: "Jlorapugmuueckas
¢ynkuus. Jlorapupmuueckne ypapHenus"
80 CHHYC, KOCHHYC, TAHTCHC H KOTAHTEHC bubnuoreka ITOK https://m.edsoo.ru/5f605ed0
YHCIOBOTO apryMeHTa
81 (CHHYC, KOCHHYC, TAHICHC H KOTAHTCHC but6moreka [IOK https://m.edsoo.ru/ec9f4d78
YHCIIOBOTO apryMeHTa
82 APKCHIYC, apKKOCHIYC i1 APKTAHICHC bubnmnoreka [{OK https://m.edsoo.ru/b8f5d49a
YHCIIOBOTO apryMeHTa
83 AAPKCHHYC, aPKKOCHHYC 1 @PKTAHICHC bubmuoreka ITOK https://m.edsoo.ru/f1£f9220

YHUCJIOBOT'O apryMCHTAa




Tpuronomerpuyeckasi OKpy>KHOCTb,

84 ONPEACIICHUE TPUTOHOMETPUUECKHUX bubnmoreka [{OK https://m.edsoo.ru/6df195a0
(GyHKLUI YUCIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpy>KHOCTh
85 orlzpezleneHI/ITeprI/IFOHOMef‘[})II/IHeCKH); bubmorexa HOK
(bYHKIIHI THCIIOBOTO ApryMeHTa https://m.edsoo.ru/6b61c578
86 OCHOBHBIE TPUTOHOMETPUIECKUE POPMYIIBI bubnmoreka [{OK https://m.edsoo.ru/6ed2b3ba
87 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI bubnuoteka L{OK https://m.edsoo.ru/fcdd2a2e
88 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI bubnuoreka [{OK https://m.edsoo.ru/b8a0ff2f
89 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITHI bubmmorexa LIOK
https://m.edsoo.ru/12d1413c¢
90 [Tpeodpasosanme TpHrOHf) MeTprHeCkIX bu6mmoreka LIOK https://m.edsoo.ru/e248c5fc
BBIpOKCHUI
01 [IpeobOpazoBaHKe TPUTOHOMETPUICCKUX bubnnoreka [JOK
BBIpa)KCHUI https://m.edsoo.ru/09baSb3d
92 Ipeodpasosane TpI/IrOHf) MeTprHCCKiX bu6numoteka LIOK https://m.edsoo.ru/1f4655da
BbIpaXKCHUI
93 Tpeodpasosanme TpHrOHvO METPHHCCKHX bu6mmoteka IIOK https://m.edsoo.ru/76¢e9958
BBIpKCHUI
94 PelieHre TpUroHOMETPUYECKUX YPaBHEHUN bu6nuoreka LIOK https://m.edsoo.ru/6baefe19
95 Pemienne TpuroHOMETpUYECKUX YpaBHEHUI bubnuoreka [{OK https://m.edsoo.ru/alf8d141
96 Pemienue TpuroHOMETpUYECKUX YPAaBHEHU bubnmnoreka [{OK https://m.edsoo.ru/65a0f2d0
97 PeuieHne TpUroHOMETPUYECKUX YPaBHEHUN brbnmorexa LIOK
https://m.edsoo.ru/0d8a770d
98 Pemenue TpuroHOMETpUYECKUX YPaBHEHUI bubnmoreka [{OK https://m.edsoo.ru/cec28774
99 Pemrenne TpuroHOMeTpUUECKUX YpaBHEHNUN bubmuoteka L{OK https://m.edsoo.ru/e6eec650
100 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI




KonTponbnas pabota:

101 "TpUrOHOMETPUUECKUE BBIPAKEHUS U bu6mmoteka LIOK https:/m.edsoo.ru/ae44acdc
TPUTOHOMETPUYECKHUE ypaBHEHUS"
ITocnenoBarenbHOCTH, CIOCOOBI 3aaHUS
102 nocienoBaTelbHoCTER. MeTon Bubmaorexa ITOK
. https://m.edsoo.ru/b46a8228
MaTEeMaTHYECKON MHIYKIIUU
MOHOTOHHBIE U OTpPaHUYEHHBIE
103 nocjeaoBaTeabHOCTH. VicTopus ananusa
0ECKOHEUHO MaJIbIX
104 Apudmerndeckast mporpeccus bubnuoreka L{OK https://m.edsoo.ru/d36669{8
105 ['eomeTpuueckas nporpeccust
106 becioneuno yopisaiomas reomerpuieckasn bu6nunotexka LIOK https://m.edsoo.ru/1cbf72bl
nporpeccust
107 Cymma 6ec1<0Heq130 yObIBaroIIei
reOMEeTPUUYECKOI MPOrpeccuu
108 JIMHENHBIN U DKCIOHEHIMAIIBHBIN POCT.
Yucno e. Dopmyna cI0KHBIX IPOLEHTOB
109 JIMHENHBIN ¥ YKCIOHEHIUAIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLUEHTOB
110 Hcnonp30BaHnEe IPOrPECCUM [l PELICHHUS
peaIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa
11 KonTtponbHas pabora:
"IlocrenoBarenbHOCTH U IpOrpeccuu”
112 HenpepriBHble GyHKIIMN U UX CBOWCTBA
113 Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIUI
114 CaoiicTBa (DyHKIMIT HETIPEPHIBHBIX Ha

OTPE3KE




CgoiicTBa (GyHKIIMIA HETIPEPBHIBHBIX Ha

115
OTpE3Ke
116 MeTton MHTEpBaIOB ISl pEIICHUS
HEPABCHCTB
117 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB
118 Meton MHTEpBaIOB Ul pEIICHUS
HEPABEHCTB
119 IIpumeHeHnEe CBOMCTB HENPEPBIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4
120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GYHKIUH U1 perieHust 3a1a4
121 [lepBas u BTOpasi NpOU3BOAHBIE PYHKIIMU
122 OrnpezenieHne, reOMETPUUYECKUM CMBICTT
IIPOU3BOIHOM
123 Omnpenenenue, (1)1/13quch1/1171 CMBICIT
MIPOU3BOIHOM
124 VYpaBHeHHE KacaTeTbHOU K TpauKy
byHKIIUN
125 VYpaBHeHHe KacaTelnbHON K rpaduKy
byHKIIUH
126 [Tpou3BoHBIE AJIEMEHTAPHBIX (PYHKUINN
127 [IpousBoaHbIE AIIEeMEHTAPHBIX (QYHKIUN
128 [TpousBoHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O ¥ KOMIO3ULIUU (HYHKIUI
129 [IpousBonHas CyMMbI, IPOU3BEACHMUS,

YaCTHOT'O M KOMIIO3UIIMU (YHKIUH




HpOI/ISBOILHaH CYMMEI, ITPOU3BCACHUS,

130 . 1
YaCTHOTO ¥ KOMITO3HUIIUU (HYHKITUI
131 Kontponbnas padora: "[IponsBognas” 1
132 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS |
3HaHui: "YpaBHeHus"

I1 606

133 OBTOpEHHE, © Oum"eHHe’ CHCT"eMaTHSaHHH 1 Bu6anoreka LIOK https:/m.edsoo.ru/33e6629¢
3HaHui: "OyHKIKUH

134 HToroBast KOHTpOJIbHAS paboTa 1 bu6mmoteka LIOK https://m.edsoo.ru/188bbf6c
135 HroroBast koHTpoIbHAs paboTa 1

I1 , 0000 ,
136 OBTOPEHHE, 000 meHHf: chcTeMaThsatiA 1 bu6mmoreka LIOK https://m.edsoo.ru/49f1b827

3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136




11 KIIACC

Ne i/

Tema ypoka

[IpuMeHeHne NpoOU3BOJHOM K
UCCIIeIOBAaHUIO (DYHKIMI1 HA MOHOTOHHOCTb
U DKCTPEMYMBI

KoaudecTBO 4acoB

Bcero

DJIeKTpOoHHbIe U pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

[IpuMeHeHne Npon3BOJHOM K
WCCIIEIOBAaHMIO (PYHKIMI HA MOHOTOHHOCTD
U 9KCTPEMYMBI

[IpuMeHeHne Npou3BOJHOM K
WCCIIEIOBAaHHIO (PYHKITI1 HA MOHOTOHHOCTD
U 9KCTPEMYMBI

[Ipumenenne npous3BOHON K
uccienoBaHuio GyHKIMI HA MOHOTOHHOCTh
U SKCTPEMYMBI
[Ipumenenne npou3BOIHON K
uccienoBaHuio GyHKIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

[IpuMeHeHne Mpou3BOHOM K
UCCIEeI0BaHUI0 (QYHKIMII HA MOHOTOHHOCTh
U DKCTPEMYMBI

Haxoxzaenne HaubosbI1ero 1 HaUMEHbILIETO
3HAYEHUs HeNpPEepbIBHOM (PyHKIMU Ha
OTpe3Ke
Haxoxxnenne HanOobIIero 1 HAUMEHbIIETO
3HAYEHUS HeNpPEepbIBHOM (PyHKIMU Ha
OTpe3Ke




10

11

Haxoxxaenune HanOoJIbIIero 1 HAMMEHbIIETO
3HA4YEHUs1 HeTPEPHIBHON (pyHKIIMM Ha
OTpE3Ke

Haxoxzaenune HaubosbI11ero 1 HaUMEHbILIETO
3HAYEHUS HEMPEPHIBHOM (PyHKUIMU HA
OTpe3Ke

HaXO)KI[GHI/Ie HarOOJIBIIECr0 ¥ HAUMEHBIIIETO

3HaYEHUS HEMPEPHIBHOM (PyHKIIMU HA
OTpe3Ke

12

Haxoxzaenne HaubobIIero 1 HAMMEHbBILETO
3HAYEHUS HENPEPbIBHOM (PyHKLIMU Ha
OTpe3Ke

13

14

15

16

[IpuMeHeHne Npou3BOHON s
HaXO0XICHUS HaWIY4Ilero peleHus B
MPUKIAIHBIX 3a7a4ax

IIprMeHeHre nporu3BOIHOMN ISt
HAaXO0XXJCHUS HAaUJTy4LlIEro peleHus B
MPUKIAAHBIX 3a7a4ax

IIprMmeHeHre nporu3BOIHOMN ISt
ONpeieTIEHUsI CKOPOCTH U YCKOPEHUS
mpoliecca, 3aIaHHoro GOpMyYIIoN UK

rpaduKoM

[IpumeHeHre mporu3BOIHOMN ISt
ONpeieNIEHUsI CKOPOCTH U YCKOPEHUS
mporiecca, 3aIaHHoro GopMyIIoN WK

rpaduKoM

17
18

Komnoszunus ¢pyHkimit

Komnozunus GyHkiuit




19 Kommnosumus ¢pyHkmmii
20 I'eomerprueckue oOpa3bl ypaBHEHHI Ha
KOOPJAMHATHOM IIJIOCKOCTH
)1 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPAMHATHOW INIOCKOCTH
2 Kontponbnas padora: "UcciaenoBanue
(GYHKIHHA ¢ TOMOIIBIO TPOU3BOTHOM"
23 [lepBooOpa3Has, OCHOBHOE CBOICTBO
MepBOOOPA3HBIX
24 [TepBooOpasHbIe 3NIeMEHTAPHBIX (QYHKITUH.
[IpaBuna Hax0XIEHHS TEPBOOOPA3HBIX
25 [TepBooOpazHbie 3NeMEHTapHBIX (QYHKIUH.
[TpaBuiia HaxX0Xk/I€HUS IEPBOOOPA3HBIX
26 HNuterpai. I'eoMmeTpuyeckuii CMbICI
UHTETpaa
7 Brruncnenue onpeien€HHOro HHTErpasa mno
dbopmyne Hetotona-Jleitoauia
73 Brruncnenue onpenenéHHOro HHTerpaa mno
dbopmyne Herorona-Jleitbnuia
79 [IpuMeHeHne nHTErpaia Juisi HaXOXKACHUS bubnnorexka [JOK
iouaiel IIoCKUxX Guryp https://m.edsoo.ru/6db0b423
30 [IpumeHneHue nHTerpaia g HaXOXKACHUS
00BEMOB reOMETPUUECKHX TEJ
31 [Tpumeps! pemeHuit quddepeHnraIbHbIX
YpaBHEHUNU
1 [Ipumeps! pemenuii quddepeHnInaIbHbIX

ypaBHEHUU




33

34

MaremaTtrueckoe MOICIINPOBaHNE
pEanbHBIX NIPOLIECCOB C MOMOIIBIO
mudQepeHIranbHbIX ypaBHEHUH

Kontponbnas padota: "[lepBoobpaszHas u
uHrerpan"

35

Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U rpaduKu

36

37

Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu
Tpuronomerpudeckue GyHKINH, HX
CBOMCTBa U rpaduKu

38

Tpuronomerpuueckne GyHKIUH, UX
CBOWCTBA U TpapuKu

39

40

Tpuronomerpuueckue GyHKIUH, UX
CBOIcTBa U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

41

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

42

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUIECKON OKPYKHOCTH

43

44

OT60p KOpHEH TPUTOHOMETPHUUECKHUX
YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

Pemenue TPUTOHOMCTPHUYCCKUX HCPABCHCTB




45

Pemenne TPUTOHOMETPHYCCKHUX HEPABCHCTB

46 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB
47 Pemienue TpuroHoMeTpUYECKUX HEPABEHCTB
Kontponbnas pabora: "I'paduku
48 TPUTOHOMETPUUYECKUX (DYHKIIUM.
Tpuronomerpuyeckue HepaBeHCTBA"
49 OCHOBHBIE METO/IbI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB
50 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB
51 OcHOBHBIE METOABI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB
57 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI pEUIECHUS
Jorapu(MUIECKUX HEPABEHCTB
54 OCHOBHBIE METO/IbI pEUIECHUS
norapuMHUYECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI pEIICHUS
Jorapu(MUIECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI pEUIECHUS
Jorapu(MUIECKUX HEPABEHCTB
57 OCHOBHBIE METO/IbI pELICHUS
MPpALMOHATIBHBIX HEPABEHCTB
53 OCHOBHBIE METO/IBI pEIIECHUS
HUppAIMOHATFHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pEUICHUS

HppanuoOHaJIbHbIX HCPABCHCTB




OcCHOBHEBIE MCTOJbI pCHICHUSA

60 UppaMOHATIBHBIX HEPABEHCTB
61 I'padpuueckue MeTo bl peLIeHus
UppalMOHATIBHBIX YPaBHEHUN
2 I'paduueckue METObI pELICHHUS
UppaMOHATILHBIX YPaBHEHUN
63 I'padpuueckue MeTo bl peLIeHus
IIOKa3aTeJIbHBIX YPaBHEHHUU
64 I'paduueckue MeTo bl peLeHus
[OKa3aTeJIbHbIX HEPABEHCTB
65 I'paduueckue METOIbI pELICHUS
JorapuMUIECKUX ypaBHEHUI
66 I'paduueckue MeTo bl peLIeHus
Jorapu(pMHUUECKUX HEPABEHCTB
67 I'paduueckue MeTo bl peLIeHUs
Jorapu(pMHUUECKUX HEPABEHCTB
I'paduueckue METOBI pELICHUS
68 MOKa3aTeNbHBIX U JIOrapu(PMUUECKUX
ypaBHEHUU
I'paduueckue MeTo bl peLeHus
69 MOKa3aTeNNbHBIX U JIOrapu(PMUUECKUX
ypaBHEHUU
I'paduueckue MeTOIbI peLIeHUs
70 NOKa3aTeIbHbBIX U JIOTapu(pMUIECKUX
HEPaBEHCTB
I'paduueckue METOIBI pEIICHUS
71 NOKa3aTeIbHbBIX U JIOTapu(MUIECKUX

HCPAaBCHCTB




KoHntposnbHas pabdora: "UppanuoHaibHble,

72 MoKa3aTebHbIE U JorapudMudeckne
HepaBeHcTBa"
KomruiekcHbie uncia. Anredbpanyeckas u
73 TpUTrOHOMETpHUUecKast (POPMBI 3arnucu
KOMIUIEKCHOT'O YHUCIIa
KommuiekcHbie uncna. Anrebpandeckas u
74 TpUrOHOMEeTpHUUecKast (pOpMBbI 3arucu
KOMIUIEKCHOT'O YHMCJIa
75 Apudmerndeckne onepamum ¢
KOMIUIEKCHBIMU YK CIIaMU
76 Apudmerndeckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMU
77 N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOpJAMHATHOM INIOCKOCTH
73 N306pakeHne KOMIJIEKCHBIX YHCEN Ha
KOOPAMHATHOM IIOCKOCTH
79 ®opmyna Myaspa. KopHu n-oii crenenu u3
KOMIUIEKCHOTO YHMCJIa
20 ®opmyna Myaspa. KopHu n-oii crenenu us
KOMIUIEKCHOT'O YHCJIa
[IprmeHeHne KOMIUIEKCHBIX YHCEI JUIs
81 penieHus GU3NUECKUX U F€OMETPHUUECKHUX
3aj1a4
2 KonTtponbHas padora: "KomruiekcHble
gucia"
83 HatypanbHble u 1ensle uncia
84 HarypanbHsle u niensle yucna




HpI/IMeHeHI/IC IIPHU3HAKOB ACIMMOCTHU LEJIBIX

85
qucen
26 [IpuMeHeHne NPU3HAKOB IETMMOCTH LEIIbIX
quce
g7 [TpuMeHeHne TPU3HAKOB JIETMMOCTH IIEITBIX
gucen: HOJl u HOK
28 [IpuMeHeHne NPU3HAKOB AETUMOCTH LIEIIbIX
gucen: HOJl m HOK
29 [IpuMeHeHre NPU3HAKOB IETUMOCTH LIEIIbIX
YHCeN: OCTaTKU IO MO0
90 [TpumMeHeHre TPU3HAKOB IETMMOCTH IEITBIX
YKCeJl: OCTaTKU 10 MOYJIIO
[IpuMeHeHre NPU3HAKOB IETUMOCTH LIEIIbIX
91 yucen: anroput™ EBkinaa uis perenus
3a/1a4 B LIEJIBIX YKCIax
9 KonrtponbHas pabdota: "Teopus nenbix
gyucen"
CucreMa 1 COBOKYTHOCTb ypaBHEHUH.
93 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIeICTBUSA
CucreMa 1 COBOKYITHOCTb YpaBHEHUH.
94 PaBHOCWIIBHBIE CHCTEMBI M CUCTEMBI-
CJIEJICTBUS
95 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUI
OCHOBHBIEC METOJIbI PEIICHUS CUCTEM U
96 COBOKYITHOCTEW MPpalliOHAIBHBIX

YpaBHEHUNU




97 OcCHOBHBIE METO/IBI PELLIEHUS CUCTEM H
COBOKYITHOCTEH IT0KAa3aTeIbHBIX YPABHEHUI

OcCHOBHBIE MCTOABI pCIICHUA CUCTEM U

98
COBOKYITHOCTCH IMOKA3aTCJIbHBIX YPAaBHCHUU

OcHOBHBIE MCTOJbI pCIICHUA CUCTCM U
99 COBOKYITHOCTEH JIorapu(pMUIecKux
ypaBHEHUI

OCHOBHBIEC METO/IbI PEIICHHS CUCTEM U
100 COBOKYITHOCTEH JIoTapu(PMUIECKHX
yYpaBHEHUU

[IpuMeHeHHE cHCTeM K peleHUI0

MaTeMaTHUYeCKUX 3aJa4 1 3a/1a4 u3

101 pa3IUYHbIX 00JaCTel HayKH U pealibHOM

YKU3HU, UHTEpIPETaLUs OJy4YEeHHBIX
pe3yabTaTOB

IIpuMeHEeHNE CUCTEM K PELICHUIO

MaTeMaTUYECKUX 3a7a4 U 3a7a4 U3

102 Pa3IUYHbBIX 00J1aCTe! HayKH U pealibHOM

YKU3HU, MTHTEPIPETaLUs OTy4YEeHHBIX
pe3yIbTaTOB

IIpuMeHeHNEe HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7a4 u3
103 pa3InyYHbIX 00JacTel HayKH U peaibHOM
YKU3HU, HTHTEPIPETaLs OTy4YEeHHBIX
pe3yIbTaTOB

KonTtponbhas pabdora: "Cucremsl

104 palMOHAIBHBIX, UPPALMOHAIBHBIX
MOKa3aTeNbHBIX U JIOrapu(OMUUYECKUX

ypaBHeHUI"




105

PanmonaneHble ypaBHEHUS € TapaMeTpaMu

PanuonanbHbie HEpaBEHCTBA C

106
napameTpamu

107 PannonanbHble cucTeMBl ¢ IapaMeTpaMu

108 HppaunoHainbHble ypaBHEHUS, HEPABEHCTBA

C napaMeTpamMu

109 WppatmonaibHble CHCTEMBI ¢ TapaMeTpaMu

110 IToka3aTenbHble YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 IToka3aTenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmudecknue ypaBHeHUS,

HEpaBEHCTBA C MTapaMeTpaMu

113 Jlorapudpmuueckue cucTeMsl ¢
napameTpamu

114 TpuroHomeTpuveckne ypaBHEHUS C
napameTpamu

115 Tpuronomerpuveckrne HepaBeHCTBA C
napamMeTpamu

116 TpuroHoMeTpuieckrue CUCTEMBI C

napameTpamu

117

IToctpoenue u ucciegoBaHue
MaTeMaTUYECKUX MOJEJIEH peaIbHbIX
CUTYalHI C IOMOIIBIO YPABHEHUN C
rnapameTpamu

118

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJEJIECH pealbHbIX
CUTYyalllil C MOMOIIBIO CUCTEM YPABHEHHI C
rnapameTpamu




119

120

121

ITocTpoenue u nccnenoBaHue
MaTeMaTUYECKUX MOJENEN pealbHbIX
CUTYallUi C MOMOILBIO CUCTEM YPABHEHUH C
rnapaMeTpamu

KoHnTtposnbHast pabora: "3amauu ¢
napamerpamu"
[ToBTrOpenue, 00001IEHNE, CUCTEMATH3AIIS
3HaHuil: "YpaBHeHUs"

122

123

124

[ToBTrOpenue, 0000IIEHNE, CUCTEMATH3AIHS
3HaHui: "YpaBHeHus"
IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIS
3HaHui: "YpaBHenus. Cucremsl ypaBHeHUR"
[ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIHS
3HaHuii: "HepaBencrna"

125

126

[ToBTOpeHue, 0600IIEHNE, CHCTEMATH3 A
3HaHuii: "HepaBencrna"

[ToBTOpenue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHui: "HepaBeHncrsa"

127

[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A
3HaHui: "lIponsBoaHas u €€ npuMeHeHue"

128

129

[ToBTOpeHue, 0600IIEHNE, CHCTEMATH3 A
3Hanuil: "[IponsBonHas u e€ npumeHenue"

[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "lIponsBoaHas u €€ npuMeHeHue"

130

[ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AL
3HaHuil: "MHTErpan u ero npuMeHeHue"

131

[ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AT
3HaHui: "Oyakun"




[ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL

132 3HaHui: "Oynkun" I
133 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3 AL |
3HaHui: "OyHkun"
134 HToroBast KOHTpOJIbHAS paboTa 1
135 HroroBas koHTpobHas paboTa 1
136 [ToBTOpeHwME, 0606meHHf:, CHCTEMATH3AIIH !
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136
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