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MNOACHUTEJIBHASA 3AIIMCKA

VYuebnbiii Kypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAUMMBIX B NPOrpaMMe cpefaHero oOiiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUMBACT MHCTPYMEHTAJIbHYIO 0a3y s
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0YyYaIOMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCUUIUIMH. B pamkax maHHOro y4yeOHOro kKypca oOydarouiuecsi OBJIa/IeBaloOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (opMyIHpyeT cBoOU
JOCTHKEHHSI B MATEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOro aHalu3a 3aKjalbIBacT
OCHOBY I YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCH/ICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHIIero oOpa3oBaHUsA U B
NOBCEIHEBHOH kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpsl M MaTEeMaTHYEeCKOro aHallu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHOro kypca «Ainrebpa m Hadajla MaTeMaTHYE€CKOIO
aHalM3a» 00ydYaroIIuecs TMOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAIlUH,
WHTEPIpETAllUd  TIOJYYCHHBIX  pEIIeHW#, 3HAKOMSATCS €  MIpUMepaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOJAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHblii Kypc 00ianaeT 3HAYUTEINHHBIM BOCHHUTATENIBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NESITEIbHOCTH, TpeOyIolel MPOJOIKUTENbHOM  KOHIICHTPAlMM BHHUMaHUS,
CaMOCTOSITETbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 3a TIOJYYEHHBIN PE3yNIbTaT.

B ocHOBe MeToaMKHN 00y4eHHs anredpe u HadajaaM MaTeMaTHIeCKOTo aHaIn3a
JICKUT ACSITEbHOCTHBIN NMPUHIUI 00YUICHHS.

B ctpykType yuebHoro kypca «Anredpa 1 Hauajaa MaTeMaTHYECKOTO aHAIHN3a
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00y4eHMs Ha ypOBHE CpeIHEro o01ero oopa3oBaHmsl, ECTECTBEHHO JIOTOIHSS APYT
Jpyra ¥ MOCTENEHHO HACHIIIasCh HOBBIMH TEMaMU U pasenamu. JlaHHbIi yaeOHbIi
KypC SBIISIETCS WHTETPaTHBHBIM, MOCKOJIBKY 0O0benuHseT B cebe cojep:kaHue
HECKOJIbKMX MaTeMaTHYeCKMX IAUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKUI aHAJIN3, TEOPUS MHOXKECTB, MaTEMaTHUYECKasi JIOruKa u npyrue. [1o
Mepe TOro Kak oOyvaroliyecs OBJa/eBaloT BcE Ooliee MIUPOKUM MaTEMATHYECKUM
anmapaToM, y HUX MOCJEI0BATENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTb MAaTEMaTUYECKYyI0 MOJECIb PEAIbHOW CHUTYyallud, NPUMEHATH 3HaHUS,
IOJlyYEHHBIE MPU H3YYEHMHM Y4e€OHOro Kypca, Ul PEIICHHS CaMOCTOSITEIIBHO
c(opMyJIMPOBAHHON MaTeMaTUYECKOW 3a/ayd, a 3aTeM HMHTEPIPETUPOBATH CBOU
OTBET.

CopnepxxarenpHo-MeTOIMYECKas JIUHMS «UMcia U BBIYMCICHUS) 3aBEPIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE OBbLIO
HA4aTo Ha ypPOBHE OCHOBHOIO o011ero oopazosanus. Ha ypoBHe cpeanero o0uiero
oOpa3oBaHus 0co0O€ BHUMaHue yAensiercss (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAIBHBIX BBIYMCIICHHM, BKIIIOYAIOIMIMX B €0 MCIOJIb30BAaHUE Pa3IMYHBIX
dbopM 3amucu YHMCla, YMEHUE JenaTb NPUKUAKY, BBINOJIHATH MPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBbIE BBIpaXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCsi MHOXKECTBAa HaTypajibHbIX, IEJbIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YKCENT  JIONOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Huceld. B  KaXaoM M3 53THX MHOXECTB pPacCMAaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puUYecKue 3aJaud U ONepaluu: JeJIeHHe Haleo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX 4YHCeN, 0coOble CBOMCTBA
palMoHaNbHBIX U HUpPPAIMOHATIBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUEHUE KOPHS HATYypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCElL.
bnarogapss mocienoBaTelbHOMY pacIIMPEHUIO0 Kpyra HCIOJIb3YEMBIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMHM UX MPUMEHEHUS I PELICHUs PAa3IUYHbIX 3a/1a4
dbopMupyeTcsi peaCTaBICHUE O €IUHCTBE MATeMAaTUKU KaK HayKu U €€ poJiH B
IOCTPOECHUU MOJIEIEN PEAJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHuE U
KOHKpETHU3aIHsl.

JIunust «YpaBHEHUS M HEPABEHCTBA» PEAJTU3YETCs HA MPOTSHKEHUU BCETO
oOydeHHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
paznene IIporpamMMbl IpPEenyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3anad. B
pesynbraTe OOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  PEIICHMS
palMOHAIbHBIX, HUPPALUOHAIbHBIX, IOKA3aTEJIbHBIX, JIOTAapUPMUUECKUX U
TPUTOHOMETPUYECKUX YPABHEHMI, HEPABEHCTB M CHUCTEM, a Takke 3ajady,
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JlanHasi copepxaTenbHas JIMHUSA BKIIOYAET B ce0s Takke GOpMUPOBAHHE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHus  pPalUOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUH, a TAKXKE BBIPAXKCHUM,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredGpandeckoro
MaTepHaa IpoOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIUICHUST 00yJarommxcsi, GOpMUPYIOTCS HABBIKU JEAYKTUBHBIX PacCyXICHUH,
paboTBl C CHMBOJIBHBIMH (oOpMamH, TPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BUJIE PABEHCTB U HEPaBEHCTB. AnreOpa npeniaraet 3QPpexTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISTHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK 3bIKa HAYKH.

CopepxarenbHo-MeToauueckass JuHUA «DyHKIMM W Tpa@UKW» TECHO
NEPeruIeTaeTCcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbBKY B KaKOM-TO
CMBICJIE 33JaET MOCIIE0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTelneHHOoH,
MOKa3aTeNIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUMU 7Sl pelleHus 3a1ad U3 APYruX y4yeOHBIX
IPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAJIU30M,
TaK M C PEIICHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosibllIOE BHUMaHUE
yaensercs GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (HOpPMyJaMu 3aBUCHMOCTH MEXKIY
pa3NTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYCHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Matepuain 3Toil cojiepkaTeIbHON JIMHUY HAIIEJIEH Ha PA3BUTHE YMEHUN U
HABBIKOB, MIO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEJIMUMHAMH B Pa3IUYHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHO. Ero n3yuenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJICHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopnepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaius3ay MO3BOJISIET
CYILIECTBEHHO PACHIUPUTHh KPYT KaK MAaTeMaTHUYECKHX, TaK U MPUKIAJAHBIX 3a/ad,
JOCTYITHBIX OOYYaromuMcs, TaK KaK y HUX TOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (YHKIHA, OMPEAENATh WX HAWOONBIINE W HAUMEHBIITUE
3HAYEHHUA, BBIYUCIATH IUIOMAAU (Puryp u oO0bEMBI TEN, HAXOAUTH CKOPOCTH H
YCKOpeHHsl TpolieccoB. JlaHHas coaepikareibHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiel pealbHbIX CUTYyaluH,
MO3BOJISIET HAXOIUTh HAUITYUIIIEE PEIICHUE B MPUKIIAHBIX, B TOM YUCIIE COLIUATIBHO-
PKOHOMHMYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTE€MaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMaIbHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIIICHUS, (OPMUPOBAHUIO YMEHMHM pAacloO3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yUaronecs y3HaroT O BBIJAIOLINXCS
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CopeprxkatenbHO-METOIMYeCKast TUHUS «MHOXKECTBa M JIOTMKa» BKIIIOYAET B
ceOs1 DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMAaTHYECKOW JIOTUKH. TeopeTHKO-
MHO>KECTBEHHBIC MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMATHKH
W TIpeIaraloT HanOoJiee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSIONINN BCE pa3/ieibl
MaTeMaTHUKH H e€ TPWIOKCHUH, OHM CBS3BIBAIOT pPa3HbIC MaTeMaTHYCCKUE
JTUCIUTUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMCHHOM MaTEMAaTHUKH W HCIIOJIb30BaTh €T0 IS BBIPAKCHUS CBOMX MBICIICH.
JIpyruM BaKHBIM TPU3HAKOM MaTEMaTHKH KaK HayKH CJIeAyeT IIPU3HAThH
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUN U CJEJAOBAHHE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHS  JTOKA3aTebCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYECKONW JIOTUKH CIIOCOOCTBYET PpPAa3BUTHIO JIOTHUYECKOTO MBIIIICHHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOU PACCY>KJIEHUSI HA OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTHUECKOTO MBIIICHHS.

B yueObHOM Kkypce «AnreOpa W Hadajga MaTEMaTHYCCKOTO aHAJIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOPHIE TPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTyallui, WCCIEAOBAHMS O3TUX MOJIENIeH C TOMOIIBIO ammapara aireopbl H
MaTEMaTUYECKOT0 aHalin3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KK/IBIN M3 Pa3/eiioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I pelieHUs MPUKIaIHBIX 3amad. [Ipu
pPEIICHUH  pEAbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe H  KOHKPETU3UPOBATh  MPOOJIEMY.
JlesTenpHOCTh MO (OPMHUPOBAHHWIO HABBIKOB PEIICHHUS TPHUKIAJHBIX 3a7ad
OpraHU3yeTCs B IIPOIIECCe U3YyUEHHUS BCEX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEMaTUYECKOTO aHATTU3ay.

Ha w3yuenune yueOHOTO Kypca «AnreOpa M Hadajga MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BBIYHCIEHHUS

Panmonanpabie unciia. OOBIKHOBEHHBIE U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OeckoHeuHble nepuoanueckue npoou. [IpumeHeHue apoOelt W MPOIICHTOB st
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U peaIbHOM KU3HU.

JlelicTBuTenpHble 4ucia. PanuoHalbHBIE W UPpPALMOHAIIBHBIE YHCIIA.
Apudmerrueckue  omnepanud ¢ JICUCTBUTEIbHBIMU  4ucIaMud.  Mopayib
JEeWCTBUTEILHOTO YHCIia U €ro cBoicTBa. [IpubmmkEéHHBIC BBIYMCICHUS, TTPaBHUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYHCICHUM.

Crenenpr ¢ 1ensIM  HokazareneMmM. buHoMm Hprotona. HMcnosb3oBaHue
NoAXOAIEH (OPMBI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MPEACTABICHUS JAHHBIX.

Apudmernueckuii KOpeHb HaTYpaabHON CTEIICHH U €T0 CBOMCTRA.

CreneHb ¢ palnvoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapu¢pma. JleciTuuHbIE U HATypaJibHbIE
JorapupMsl.

CuHyCc, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHs U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUS M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPABEHCTB. MHOrOWIeHbl OT OJIHOW MepeMEHHOW. JlenmeHne MHOroujieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema bezy. MHOrouJIeHbI ¢ 11e1bIMU KO3 PUIIUEHTAMHU.
Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAXKEHUM, COACPIKAIINX CTETICHN U KOPHHU.

HppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalMoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[Tpeobpa3zoBanue BbIpaX)EeHH, COEPIKALIUX JOTrapru(MBbI.
HUS. OcCHOBHBIE METO/IbI pelieHus
JTOH ﬁ%)Mﬁ'ﬂ&ﬂ@ﬂ AHenuii.
an OHHOUW NOAIMUCKEIO
CHOBHBIC TPUTOHOMETPHUECKHE bopMyIbI. [Tpeobpa3zoBanue
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Pemienne cucteM JIMHEMHBIX YypaBHEHHMW. Marpuua CuCTeMbl JIMHEHHBIX
ypaBHeHUI. OnpeaenuTens MaTPUIIbl 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs JJI1 PEUICHUS CUCTEMBbI
JVUHEWHBIX ypaBHEHHI. PelleHWe NpUKIagHBIX 3aJad C IOMOLIBID CHUCTEMBI
JVHEWHBIX YpaBHEHUH. MccnenoBanue NOCTPOCHHOW MOJAENH € TOMOIIBIO MaTPHIL
Y OIIPEACIIUTENEH.

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

DOyHKUMH U TPaPuKHn

@®yHkus, crnocodbl 3amaHus (QyHkuu. B3anMHO oO0partHble (QYyHKIUU.
Komno3zummss @yukiui. I'papuk  (yHkmu. DineMmeHTapHble MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OO6usacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTkn MOHOTOHHOCTM (PYHKUMH. MaKCUMyMbl U MUHHUMYMBI
dbyukiuu. Hanbosnbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEJIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHas GyHKIMS ¢ HATypaJdbHBIM U LIeJIbIM TOKa3zareneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs n-0i CTENEHU KaK PyHKIMKU 0OOpaTHOM CTENEeHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

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

TpuronomeTpuyeckass OKPY>KHOCTb, OIPEAEIEHNE TPUTOHOMETPUUECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Havana maTeMaTH4ecKOro aHajm3a

ITocimenoBaTelIbHOCTH, CHOCOOBI 3aJaHUsl IOCJIEAOBaTEeIbHOCTEH. MeTon
MaTeMaTUYeCKOM MHIYKIUHA. MOHOTOHHBIE U OTpaHUYEHHbIE MOCTIEA0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHaiu3a OeCKOHEYHO
MaJbIX.

Apudmerrueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHno yobiBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpUYeCKOon
IIPOTrpecCchuH. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyiia CI0KHBIX
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HenpepsiBHble (QyHKIMM ¥ HUX CBOWCTBAa. TOYKH pa3pbiBa. ACHMITOTHI
rpajuxoB ¢ynkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble QyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuii CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTebHOU K rpa@uKy (PyHKIHH.

[TpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, OIlepald HaJ MHOXKECTBAMM M HMX CBOMCTBA. JlMarpammel
Oinnepa—Benna. [lpumeHeHHe TEOPETHMKO-MHOKECTBEHHOTO — ammapara Ui
ONMCAHUs PEAJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHWUU 3a1ad U3 IPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOIOo OOBEKTa, CIEACTBHE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIE YDABHEHHS.

11 KIIACC

Yucia v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumenenne npru3HakoB AECIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HammMeHblliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkiauaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oli cTeneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs (PU3NUYECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHHs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUSA. PABHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YpPaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

CUCTEM M COBOKYIHOCTEH palHOHAIbHBIX,

u ﬁ%ﬁﬁ%ﬁ&ﬁﬂdﬂ%ﬂﬁ%ﬁmwmx 1 Torapu(P)MUIECKUX yPABHEHUIA.

POHHOM I'I%%I‘IMCI:I-O
paBHeHI/I}I, paBeHCTBa U CUCTCMBI C HapaMeTpaMI/I.




[IpuMeHeHne ypaBHEHUI, CUCTEM M HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX
3a]a4 1 33/1a4 U3 Pa3IMYHbIX 00JIaCTel HAYKU U peanbHOMN KU3HU, HHTEPIPETAIUs
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommozunuu ¢GyHkIUd. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pelieHUs YpaBHEHHM W HepaBeHCTB. I 'paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPH PEUICHUM 3aJady HU3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havana mareMaTH4eCKOI0 aHAJIN3a

[TpuMmeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTh U
sKkcTpeMyMmbl. HaxoxaeHre HanboapuIero 1 HAMMEHbIIEro 3HaYEHUI HEePEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpuMeHeHnEe NPOU3BOAHOM UL HAXOXKACHUS HAWIIY4dIIEro pElICHUs B
NPUKIIAIHBIX 3aJadax, Ui OIPEACIICHUS CKOPOCTH M YCKOPEHMs IIpolecca,
3aJIaHHOTO (HOPMYJION MK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna Haxox1eHHs TepBOOOPA3HbIX.

HNuterpain. ['eoMmeTpruueckuil CMbICI MHTETpAIA. Beraucienue onpeaenéHHoro
uHTerpana no gpopmyne Hetotona-Jleionuna.

[TpumeHeHre uHTErpaja s HAXOXKICHHS IUIOMIAAECH IUIOCKUX (QUTYp U
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHIuanbHbIX ypaBHEeHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOILIBI0 U depeHIanIbHbIX
YPaBHCHUM.
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[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOIIEerocs Kak akKkTUBHOTO H
OTBETCTBEHHOTO YJIEHAa POCCUMCKOI0 O0IIECTBA, TPEACTABICHUE O MATEMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUM, TNPOLEIYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIPyroe), yMEHHUE
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C HUX
GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPONJIOMY M HACTOSIIEMY POCCHUCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JTOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYE€CKOMN IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusx, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHHCKOTO Hapojaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U CSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/ia B TIOCTPOCHHUE YCTOWUHMBOTO OYIYIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUAs ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHU, pacCy>KJIeHUM, BOCTIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pa3JIMYHbIX BUJO0B UCKYCCTBA;

5) pu3UecKOro BOCIIUTAHMS

chOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYeCKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTUBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

/
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CepTtudpukat OE42607F

FOTOBHOCTh M CHOCOOHOCTH K  MaT€MaTH4YeCKOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0OrH4eCKOro BOCIUTAHUS :

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOH  KyJIbTYpbl, TOHUMAHUE BIUSHUS
COI[MATTbHO-YKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpenbl, IJIAaHUPOBAHWE IIOCTYNKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICICTBUM JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAaKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl 4eIOBEUECKOM ACATEIbHOCTH, ATANOB €€ pa3BUTHS M 3HAYUMOCTHU
JUISL pa3BUTHUS IUBUIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYAIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3HaBaTeIbHbIE YHHBEPCAIbLHbIE YUeOHbIE IeHCTBHS

ba3oBble JJoruyeckue 1eMcTBU:

BBLIABJIAT M XapaKTEPU30BaTh CYIIECTBEHHBIE IMPU3HAKM MATEMATUYECKHMX
OOLEKTOB, MOHATUM, OTHOINEHUN MEXAYy MOHATHAMH, (POPMYIHPOBATH
OIpeEIeHUs IOHATUM, YCTaHABINBAThH CYLIECTBEHHBIN NMPU3HAK KIacCU(PUKALINY,
OCHOBaHMs /11 0000IIEHUS U CPABHEHUS, KDUTEPHUHU IIPOBOJAUMOIO aHAJIN3a;

BOCIPUHUMATL,  (OPMYJIHMPOBATL W NPEOOpa3OBLIBATE  CYXKICHMS:
YTBEPANUTENBHBIE U OTPUIIATENLHEIE, €MHUYHEIE, YACTHBIE U OOIINE, YCIOBHEIE;

BBIABJIATH MATEMATHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H M IIPOTHBOPEUUS]
B (paKTaX, JAHHBIX, HAONIOJECHUAX W YTBEPHKIECHHSX, NpEIiaraTh KPUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U TPOTUBOPEYNI;

J€7aTh BHIBOALI C MCIHOJNL30BAHUEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKIIOUEHHH, yMO3aKIFOUEHNHN 110 aHAJIOTUM;

IPOBOIUTH CAMOCTOSATENBHO JIOKA3aTENbCTBA MATEMATHYECKUX YTBEPKICHUIM
(IpSIMBIE ¥ OT IPOTUBHOIO), BEICTPAUBATh apI'yMEHTALMIO, IPUBOANUTH IPUMEPHI U
KOHTPIPUMEPLI, 000CHOBHIBATH COOCTBEHHBIE CYKIEHHUS U BHIBOJIBL;
yueOHOM 3amaun  (CpaBHHUBATL HECKOJIBLKO
ng%ﬁﬁi‘%ﬁﬂ&ﬁ'&ﬂﬁ?ﬁﬁﬁn aThb HaupoJee MOIXOAAIMN C Y4ETOM CAMOCTOSTEILHO

TPOHHOWM NOANU
BBIJICJICHHBIX KPUTCPUCB ).
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UCIIOJIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHUPYIOIIHE  MPOTHBOpEUYHEe,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJAUTH CAaMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHNE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBIICHUSIMH, NIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUS, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJyYEHHBIX pPe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TaKXKe BBIABUTATDH
MPE/IOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTHl MHPOPMAIMK, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMIPOC | JUISI pEIICHUS 3a/1a4H;

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

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pazIu4HbIX (popmax,
WLTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMUA OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTax, JaBaTb IMOSCHEHHS II0 XOAYy pELICHHs 3a/1auH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHUS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3iu4ve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAOBAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIUICHUS C YYETOM 3aaady
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COCTaBJIATh IJIaH, aITOPUTM PEIICHH 33a/1a4H, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOM MH(OPMALINH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH  KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
cnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpolecca W pe3ylibTara peHieHHs
MaTeMaTUYECKOW 3aauH;

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

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIHN U YCIOBUAM, OOBACHITh IPUUMUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI pe3ysIbTaToOB AESITENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBHUAYaIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, HOPUHUMATh I€JIb COBMECTHOM
JeSITEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenesTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYkKIATh MPOIIECC U PE3yJIbTAT padOThl, 00001IATH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paldoThl (00CyXaeHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHIIIOJHATH CBOIO YacTh pabOThI U KOOPJUHUPOBAThH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, CHOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATDBI

K koniy ob6yuenuss B 10 kjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIIHNE
MPEIMETHBIE PE3yJbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATTU3ay:

Yuciia ¥ BBIYMCJIEHUSA:

CBOOOJIHO OIEPUPOBATH MOHATUSMH: paAlMOHATBLHOE YHUCIO0, OCCKOHEYHas
nepuoAndeckasl JApoOb, TPOICHTHI, HMPPAIMOHAIBHOEC YHCIO0, MHOXXECTBA
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

MPUMEHATh JPpOOM W TPOLEHTHI JUIsl PEIICHUS NPHUKIAJHBIX 3a1ad U3
bHOM JKU3HU;

Q A 163 €HHbIC BB[UHUCIICHUS, TPABUJIA OKPYTJICHUS, IPUKUAKY U

3NEKTPOHHOM NOANUCHLID o
OLICHKY pe3yJIbTaTd BbIYHUCIICHHUH,
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CBOOOJTHO ONEPUPOBATH MOHIATHEM: CTEINEHb C LEJIbIM I0Ka3aTeseM,
UCITIOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIUCH IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JaHHbBIX;

CBOOO/IHO OIEPUPOBATh MOHATHEM: apUPMETHUECKUNA KOPEHb HATypajbHOU
CTCIICHU;

CBOOOJIHO OIEPUPOBATH MMOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTelIeM;

CcBOOOIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, ICCATHUYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YHUCIIOBOI'O apTyMEHTA;

OIEpUpPOBaTh MOHATUAMU: APKCHHYC, APKKOCUHYC U apKTAaHT'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIIEJCTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

OPUMEHATh Pa3jIUYHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JIPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JMJIA PELICHUS
HEPABEHCTB;

cBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IMepeMEeHHOH,
MHOTOWIEH C UEIbIMH KO3(PPUIIMEHTaMU, KOPHU MHOTOWJIEHA, TPUMEHSTH JeJICHNE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y u teopemy Buera s
pelIeHus 3a1ay;

cBOOO/IHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro TEOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenuTess 2 X 2 g BBIYUCIEHHUS €ro 3HayeHus,
OPUMEHATh OMNPEACHUTENN JUIsl PELICHUsT CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJIEJIMPOBATh PEAJBbHBIE CUTYallU! C TIOMOLIBIO CHCTEMBI JIMHEWHBIX YPaBHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C ITOMOIIBI0 MaTpUIl W OIpPEAEIIHUTEIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [JIsi NpeoOpa3oBaHMS
BBIPAKCHUN;

BBITNOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM [TOKA3aTeNEM;

UCI0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAXKEHUN;

cBOOOIHO OMEpUPOBATH MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
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JJIOTAPU(MOMUYCCKHUEC ABHCHU 1 HaXB HUTh UX PCIICHUA C ITIOMOIIBIKO PABHOCUJIBHBIX
,EI,BK@MEHT nonrYlRCAH ’ & p Lo b

NSREXSBORIHOM POAMIFABA IPOBEPKY KOPHEH;




IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUECKHUE POPMYIIBI I TPEOOpa30OBaHUS
TPUTOHOMETPUUYECKHUX BBIPAKECHHI;

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, ypaBHEHHUS, HEPABEHCTBAa II0 YCIOBHIO 3aJadd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM almapara ajreopsl.

DOyHKUMHA U TPapuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKILHS, CIIOCOOBI 3a1aHusl QyHKUUH,
B3aMMHO 0OpaTHble (QPYHKIUHU, KOMHO3MIMUSA (QYyHKUUNA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEAEICHUS U MHOKECTBO
3HaYeHUN PYHKUINHU, HYJIH QYHKIMH, TPOMEXKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OINEpUpPOBaTh IMOHATUSAMU: YETHBIE W HEYETHbIE (DYHKIHH,
NEePUOINYECKUE (DYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIUU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJiblIee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUMU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpauk KOpHsS N-Oi CTENeHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HATypaJbHBIM I0KAa3aTeJEM;

ONEepUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTUUHas U JPOOHO-JIMHEWHas
(GYHKIMH, BBITIOJHATE 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSMHU: IMOKa3aTelbHAs M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX Tpa@UKUA s PEIICHUS
YPaBHEHUH;

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

UCIONIb30BaTh rpaduku (YHKIMA JJi  UCCIIENOBAaHUS MPOLIECCOB U
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrHuX y4eOHBIX MPEIMETOB U PealbHON
KU3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCUIMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKass U TreoMeTphuecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETPUUECKas MPOrPECCUs], TUHEUHBIN U
HKCMOHEHLIUATIBHBINA POCT, (hOPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
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JOKYMEHT NOAMNUCAH

SHEWW%HWQWCCHH A1 pCICHrA PCAJIbHBIX 3a/lad IIPHUKIIaJHOT'O




cBOOOHO ONIEPUPOBATH MOHITUSIMU: TTOCIIEI0OBATEIILHOCTD, CITIOCOOBI 3a/TaHUS
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONEPUPOBATH MOHATUSIMU: HEMIPEPHIBHBIE (PYHKIIMU, TOUKH pa3phiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QPyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIUHN ISl pEIICHUS 33]1a4;

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

BBIUUCIISATH MPOU3BOIHBIE CyMMBI, TPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IBYX (YHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOJHON IJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJHO  OINEpHpPOBaTH TMOHATHUSMHU: MHOXKECTBO, ONEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar sl ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 JIPYTUX y4eOHBIX MPEAMETOB;

CBOOOJIHO OIEPHPOBATh TMOHATHUSMU: OIpEAeTeHHE, TeopeMa, ypaBHEHUE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEILCTBO, PABHOCHIIbHEIC
yYpaBHEHHUS U HEPABEHCTBA.

K xonmy ob0ydyenuss B 11 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
npeIMeTHbIe Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTeMaTHYEeCKOTO aHAITU3ay:

Yuciia ¥ BBIYUCTICHUSA

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAIHLHOE U LEJI0E YUCIIO, MHOKECTBA
HATYpaJIbHBIX U LEJBIX YHCEJI, UCIIOJIb30BATh MPU3HAKU JIETMMOCTH LIEJbIX YHCEl,
HOJ/l m HOK HaTypanbHBIX 4yucen Mg pEelIeHUs 3aJad, MPUMEHSTh alrOpUTM
EBxnuna;

CcBOOOMHO OMEpUpPOBAaTh TMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX TO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOOIHO ONEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUECKOU (hOpMe, BBHIMOIHATH apUPMETHUECKUE ONepalii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.
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YpaBHeHUHA U HeRaBeHCTBa:\
JOKYMEHT NOANUCAH

3JIEKTPOHHOW NMOAMUCHIO




CBOOOJHO OMNEPUPOBATh MOHITUSMH: HUPPALUOHAIIbHBIC, MOKa3aTelIbHbIE U
JorapuMUYECKHEe HEPaBEHCTBA, HAXOJUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEM TMpH pEUIEHUHu TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/JIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxomumble  (OPMYJIBI  JIJII  PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: CUCTEMA U COBOKYIMHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHEHUN U HEPABEHCTB;

peuarpb paloOHaJIbHbIE, VppalUOHAIbHBIE, IIOKA3aTeJbHbIE,
gorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MapamMeTpamu;

MOJICIUPOBATh peajbHbIE CHUTyallMd Ha S3bIKE alreOpbl, COCTaBJISATh
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 33aJ1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajnredpsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIIMK (PYHKIMH C TOMOIIBIO 3JIEMEHTApHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA,

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIMHATHOU
IIJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TOHITHSAMHU: TpPaPUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIUU JJI1 MOJEIMPOBAHUS W MCCIEAOBAaHUS PpPealIbHBIX
ITPOIIECCOB.

Hauyana MaTeMaTH4eCcKOro aHajamusa:

WCITIOJI30BATh MPOU3BOIHYIO VISl UCCIEOBAaHUS (PYHKIIMM HA MOHOTOHHOCTH
Y O3KCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUU HEMPEPHIBHOU Ha
OTPE3KE;

MCIMOJIb30BaTh MPOU3BOAHYIO JJII HAXOXKJACHHS HAWIIYYLIEr0 pELICHUS B
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HpI/IKJ'IaeHI)IX B TOM 4UCJIC COI.II/IEUILBO—BKOHOMI/I‘-ICCKI/IX, 3ajgadax, aJjisi OHpeI[eJIeHI/IH
OOKYMEHT NOANUCAH

CEARRG PO UNEHIS HAM AR Iccca, 3aanHoro (popMyIoi mim rpadpukom;




CBOOOJHO OMNEpUPOBATh TMOHATUSAMHU: TMEpPBOOOpa3Has, ONpeaAeaEHHbBIN
UHTETpaJl, HAXOJWUTh NEePBOOOpa3HBIC AJIEMEHTAPHBIX (QYHKIMA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HaXOJUTh IUIOLIA/IU TIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh TMpPEJCTaBIICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha IpHUMEpe
coctaBieHus TudpepeHnaIbHbIX ypaBHEHUH;

pemiath MpUKJIaJHbIe 3a7a4yd, B TOM YHUCIE COIUATbHO-DKOHOMUYECKOTO H
¢u3nvecKkoro xapakrepa, CpeCcTBaMi MaTEMaTHUYECKOTO aHAIN3A.

4 R
JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO
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TEMATHYECKOE ITJNTAHUPOBAHHUE
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10 KUIIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — IpakTiiecikue o0pasoBare/IbHbIC
padoThI padoTsbI
pecypcsbl
MHOXECTBO 1€CTBUTEIBHBIX YUCEIL.
| Muorowiensl. PanimonanbHble ypaBHEHHS U )1 |
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
) Oyukuuu U rpadpuku. CreneHHas GyHKIHS C 1 |
L[EJIBIM TI0Ka3aTeNIeM
3 ApudpmeTnueckuii KOpeHb N-0i CTEIIEHHU. 13 |
HppanmonansHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarenbHble g |
YpaBHEHHUS
5 Jlorapudpmuueckas QyHKIUS. 16 |
Jlorapudpmuueckue ypaBHEHUS
6 Tpuronomerpuyeckue BeIpaXXeHUS U 20 |
yYpaBHEHUs
7 [TocnenoBaTeTIbHOCTH U TPOTPECCHU 10 1
HenpepsiBable pynkiuu. [IpouszBoanas 20 1
9 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3aIIHS 17 )
3HAHUN ™
OKYMEHT NoANnnUCAH
0 3R KQAH He EkdCOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypeni
| HccnenoBanue QyHKIMI ¢ TOMOIIBIO ” |
MIPOU3BOTHOM
2 [TepBooOpa3nast u UHTETpa 12 1
3 I'paduiku TpUrOHOMETPUUECKUX (PYHKIIHMA. 14 |
Tpuronomerpuyeckue HepaBeHCTBA
4 WppatnmonansHble, MOKa3aTENbHbBIE U 24 |
norapupMHUEcCKre HEPaBEHCTBA
KommnekcHeie uncna 10 1
HarypainbHble u niensle yucia 10 1
CucreMsl paliioHaIbHBIX, UPPALMOHATIBHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3agaym ¢ mapaMeTpaMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 )
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0

/

~
OOKYMEHT NOoAMNMMCAH
3NEKTPOHHOM NOAMUCHIO
CepTtugukatr OE42607F1FEC395A2E3COFFB7C1BEOF2
Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeeHa
J

o




HOYPOYHOE IIVIAHUPOBAHUE
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10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne ara u(poBbIe
n/n Tema ypoka Bcero Kontpoabusie — IHpakrueckue ilsyllemm :)lﬁ[()l;I;OBaTenbﬂble
padoThI padoThI pecypenI
| MHOXecTBO, Onepauuu Haj 1
MHOKE€CTBAMHU U UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
[IpuMeHeHne TeOpEeTHKO-
3 MHO’KE€CTBEHHOIO arnmnapara Jyisl peleHus 1
3a/1a4
Pannonansuelie yncna. OOBIKHOBEHHBIE U
4 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
5 [Tpumenenue Apobeli U MPOICHTOB IS |
pElIeHs TPUKIaJHbIX 3a7a4
6 [Ipumenenue qpoOeit U IPOIEHTOB TSI 1
peleHNs TPUKJIIAIHbIX 3a/1a4
7 [elicTtBuTenbHble yncia. PanmonanbHble U 1
HMppaloHaJbHbIC YHCTIa
g ApudmeTndeckue oneparuu C |
JIEMCTBUTENbHBIMU YUCIIAMU
9 Monynb IeNCTBUTEIBHOIO YNdyIa U €r0 1
o AOKYMERFHFQANNCAH
3NEKTPOHHOM NMOANWMCBIO




10

[IpubnnxEHHBIE BBIYUCIICHUS, TIPaBUIIA
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

11

OcHOBHBIE MCTOJbI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

12

13

14

OCHOBHBIE METO/IbI PEIICHHS LEIBIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

MHorowieHsl OT OJHON MEPEMEHHOM.
Jlenenrue MHOTOYJICHA HA MHOTOYJICH C
octatkoM. Teopema besy

MHOTO0UJIEHBI C HEeTBIMU
koadunmentamu. Teopema Buera

15
16

Pemenne cucreM TMHENHBIX YpaBHEHUN

Pemenue cucrem JIMHENHBIX ypaBHEHUI

17

Marpura cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpulbl 2X2, ero
T€OMETPUYECKHUM CMBICI U CBOMCTBA;
BBIYKCIICHUE €TI0 3HAYCHUS

18

Ornpenennurens MaTpULbl 2X2, €ro
F€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

19

HpI/IMeHCHI/IC OHpCI[CJII/ITeJ'ISI AJI pCHICHU A

v
ANITATITY

/

CepTtugukatr OE42607F1FEC395A2E3COFFB7C1BEOF2
Oencteutened ¢ 05.02.2026 no 01.05.2027
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21

KonTtponsnas pabdora: "PanmonanbHbie
ypaBHEHHUA U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YpaBHEHUH"

22

OyHKIMS, CIIOCOOBI 3a/1aHUs () YHKITUH.
B3anmuo obpatnbie QyHKIUH.
Komnosunus ¢pyHkuumit

23

24

I'paduk QyHkuuu. dnemMeHTapHbIe
npeoOpa3oBanus rpapukoB GyHKINUN
Ob6unacTh onpeaeneHuss 1 MHOXKECTBO

3HaueHud ¢pynkuuu. Hynu ¢yHkimm.
[TpoMexyTKH 3HAK MTOCTOSIHCTBA

25

YérHbie 1 HeUETHBIC (HYHKIINU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

26

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HauOoinsiee 1 HanMeHblllee 3HAUYCHNUE
(GYHKIIMHM Ha IPOMEKYTKE

27

28

JluneliHasi, KBaJpaTU4Has U JPOOHO-
TuHeHas QyHKuun

DJeMeHTapHOe UCCIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH

29

CreneHs c 1eIbIM IT0Ka3areiaeM. buaom
Hrrotona

30

Cremnens ¢ LICJIBIM MOKa3aTeneM. buaom

/

o

CepTugukat OE4]
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NEKT
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TIDIOTUITA \

OOKYMEHTEHRATdAGAHYS ¢ HaTypallbHBIM U

PO HOAEMESRIR Eé croiicrsa 1




KonTtponbnas padora: "CreneHHas

/
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o

32 . |
¢dbynakuus. E€ cBoiicTBa 1 rpaduk

3 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

a4 Apudmerndeckuii KOpeHb HATypaIbHOMN
CTEIICHU U €r0 CBOMCTBA

35 [Ipeo6pa3oBaHusl YUUCIOBBIX BBIpAXKEHU,
COJIepKaliX CTENIEHU U KOPHU

36 [Ipeo6pa3oBaHUs YUCIOBBIX BbIPAXKEHUH,
COJIepKalINX CTEIIEHU U KOPHU

37 [TpeoOpa3oBaHuUs YUCIIOBBIX BBIPAXKEHUH,
COJIepKaluX CTENIEHU U KOPHU
Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE

38 METO/Ibl PEIICHUS UPPALMOHATIBHBIX
yYpaBHEHUU
UppanmonansHble ypaBHeHUs. OCHOBHbBIE

39 METO/Ibl PEIIEHUS UPPALIMOHATIBHBIX
ypaBHEHUU

40 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UppalMOHATILHBIX YPaBHEHHM

A1 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUN
VPPALMOHATIBLHBIX YPABHEHUM

4 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUT
UppaLMOHATILHBIX YPAaBHEHHM
CBolicTBa U rpapUK KOPHs N-OYl CTEIICHU

0 43 AOKYMERTHNAGHN 66Fh oI cTenedu ¢
SNIEKT

PORHOS TSNSk renen




CoiicTBa u rpaduk KOpHS N-0if cTENeHN
44 Kak (PyHKIIMM OOpPaTHOU CTEIEeHHU C
HaATypaJIbHbIM I1OKa3aTeleM

Kontponbnas padora: "CBolicTBa u
45 rpaduK KOpHS N-Ol CTETICHH.
Wppaunonanbuble ypaBHeHUS"

46 CreneHb C pallMOHAIBHBIM TTOKa3aTeNIeM U
eé CBOIiCTBa

CrenieHb ¢ palrOHAJIbHBIM ITOKA3aTCJIICM U

47 .
eé cBoiicTBa

[TokasarenpHas QyHKIHS, €€ CBOWCTBA U

4
8 rpaduk

49 Hcnonb3oBanue rpaduka GyHKIUN A7

peneHust ypaBHEHU I

Hcnonb3oBanue rpaduka GyHKIUN A7

50
peleHNs ypaBHEeHUH

[TokazarenbHbie ypaBHeHUsS. OCHOBHbBIE
51 METO/Ibl PEIICHUSI TOKA3aTeIbHBIX
ypaBHEHU U

ITokazarenbHbie ypaBHEHUsS. OCHOBHbBIE
52 METObI PENICHNS [TOKAa3aTEIILHBIX
ypaBHEHUU

KonTtponbHas padora: "[lokazaTensHas
¢ynkuus. [TokazarenbHble ypaBHeHUs"

e 5% Jtorapmpm amcra CeolicTBa iorapupma

AELET ~ F1rHA

0 55AOKYMESRSIYRIMEAH Croiictsa ngraprdua

IEKTPOHHOW 1oAnunc
5-' ﬂorapn ¢™mducna. aOHCTBa agQrapudpma

CepTugukat OE42 FIFEC39 A2E3COFFB7C1E50F2a e nbrapud
LeicTeuteneH ¢ 2 2026 oG HESEHAE U HATYPAILHBIC JIPTapU (MBI

| | k[

Bnageney KyHu Mana KOpbeeHa

- vy




[IpeobpazoBanue BoIpaxeHUH,

/
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o

58
coJiepKalUX Jorapu(pmbl

59 [Ipeobpa3oBanue BbIpakeHUH,
coJepKaIINX JOTapr(pMbI

60 [IpeoOpa3zoBanue BBIpaKEHUH,
coJiepKalUX Jorapu(mbl

61 Jlorapudmmueckas GpyHKIus, € CBOHCTBA
U rpaduk

& Jlorapudmmueckas GpyHKIus, € CBOHCTBA
u rpadux

63 Hcnonb3oBanue rpaduka GyHKIUN A7
peleHHs ypaBHEHUH

64 Ucnonb3oBanue rpaduka GyHKInUU 11
peueHus: ypaBHEHU I
Jlorapudmuueckre ypaBHEHUS.

65 OcCHOBHBIE METOIbI PELLICHUS
norapu(MUUECKUX YpaBHEHUN
Jlorapugmuueckue ypaBHEHUs.

66 OcHOBHBIE METO/BI PELLIEHUS
norapu(MHUUECKUX YpaBHEHUN

67 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU
JorapupMHUECKUX ypaBHEHUH

68 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUT
norapu(MUUECKUX YpaBHEHUN
KonTtpoibnas padora: I

0 69AOKYMERT P8 ebbda dynxus.

SNIEKT '

DOﬁMMﬁWMaBHeHHH
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70 CuHycC, KOCUHYC, TAHT'€HC U KOTAHI€HC
YHCJIOBOI'O apryMeHTa

71 CuHycC, KOCUHYC, TAHT'€HC U KOTAaHI€HC
YHCJIOBOT'O apryMeHTa

7 ApKcuHYC, apKKOCUHYC U apKTaHI€HC
YHCIJIOBOI'O apryMeHTa

73 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC
YHCJIOBOI'O apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

74 olpeziesieHue TPUTOHOMETPUYECKHUX
(GYHKINH YUCIOBOTO apryMEHTa
Tpuronomerpuueckas OKpyKHOCTb,

75 OIpEEIIEHNE TPUTOHOMETPUUECKHUX
(GyYHKIMI YHCIOBOTO apryMeHTa

76 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmybI

77 OCHOBHbBIE TPUTOHOMETPUYECKUE
bopMyIbl

73 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIibt

79 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmybl

20 [IpeobpazoBaHre TPUTOHOMETPUIECKUX
BBIPKEHUI

21 IIpeobpazoBaHue TPUTOHOMETRUYECKUX

O  Loovempoamcar
S HpeoOpasdBaiHe TpHroHOMETHICCKIX
CepTugukar 0E4.2§(;7F1FEC 39%&5%&%@7C1BEOF2
OencteuteneH ¢ 05.02.2026 no 01.05.2027

SNUL LU L

Bnageney KyHu Mana KOpbeeHa
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Pemenne TpuroHOMeTpUYECKUX

/

83 .
YPaBHEHHUN

24 Pewienne TpuroHOMeTpUYECKUX
yYpaBHEHUI

25 Pemenne :["pI/IFOHOMeTpI/I‘ICCKI/IX
YPaBHEHUU

26 Pemienne TpuroHOMeTprUYECKNUX
YpaBHEHUU

37 Pemenne TpuroHOMeTpU4YECKUX
ypaBHEHUI

28 Pemenue ”EpI/IFOHOMeTpI/I‘IeCKI/IX
YPaBHEHUH
KonTposnbHas pabora:

89 "TpUroOHOMETPUYECKUE BBIPAKEHUS U
TPUTOHOMETPUYECKHUE ypaBHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS

90 [I0CJIEqOBATEIBHOCTEH. MeTo
MaTeMaTUYeCKON UHIYKIIUU
MOHOTOHHBIE Y OTPAaHUYEHHBIE

91 nocjeaoBaTenbHOCTH. MicTopus aHanusa
OECKOHEYHO MaJIbIX

92 Apudmernueckast mporpeccus

93 I'eomerpuyeckas nporpeccus

o4 BeckoneuHo yOpIBaro1asi reoMeTpudecKas
IIpOrpeccust I

o HOK‘{N@H\INBMQ&HO ObIBarOILEH

FNEKTPOHHOM I'IO,[I,I'III'IQbI-Oy

TE€OMETPUUECKOH IPOTPECCUU
CepTtugukatr OE42607FTFEC395A2E3COFFB7C1BEOF2

Oencteutened ¢ 05.02.2026 no 01.05.2027
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o




JIMHENHBIN ¥ DKCHOHEHUMAIIBHBIN POCT.

/
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Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeeHa

o

96
Yucno e. Dopmyna CI0KHBIX IPOLECHTOB

97 JIMHENHBIN U SKCIIOHEHIIUAIBHBIA POCT.
Hucno e. DopMmyiia CI0KHBIX IPOLEHTOB
Hcnonp30BaHne IPOrpeccuu s

98 pEILIEHNUs PEaIbHBIX 3a7a4 IPUKIAJHOTO
Xapakrepa

99 KonrpomnsHas padora:
"[locnenoBarelbHOCTH U TIporpeccuu’”

100 HenpeprsiBHbIE QYHKIINU U UX CBOICTBA

101 Touka pa3pbiBa. ACUMIOTOTHI IpadUKOB
byHKIMI

102 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

103 CaoiicTBa (QyHKIMI HETIPEPHIBHBIX HA
OTpe3Ke

104 MeTto MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

105 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

106 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

107 [IpumeHeHne CBOMCTB HEMPEPBIBHBIX
(byHKUUH 1715 pelieHus 3a1au
T[IprMeHeHNe CBOWCTB HelpepHyBHBIX

0 HOROKYMEHT LIOAIMSAH 115 2012
SJIEKTPOHHOW NOANUCHIO
109 [lepBas u BTOpast NpOM3BOIHBI¢ PYHKIIUU

EADE e




Onpeznenenue, reOMETPUYECKUHA CMBICIT

/

110 .
IPOM3BOIHON

11 OnpeneHeHHf:, (bu3HYECKUN CMBICT
IIPOU3BOTHON

112 YpaBHeHuUEe KacaTeIbHOU K rpaduKy
byHKIUHA

113 YpaBHeHUE KacaTeNbHOU K TpapuKy
byHKIIUN

114 [Ipou3BoaHbIE AIIEeMEHTAPHBIX (HYHKIIUN

115 [TpousBoHBIE IEeMEHTAPHBIX (PYHKINH

116 [IpousBonHas CyMMbl, IPOU3BEACHMUS,
YaCTHOTO Y KOMITO3UIINH ()yHKIIHIA

117 ITpon3BoHas CyMMBI, TPOU3BENCHNUS,
YaCTHOTO U KOMITO3UIIMM (DYHKIIUH

118 [IpousBonHas CyMMbI, TPOU3BEACHMUS,
YaCTHOTO U KOMITO3UIIMM (DYHKIIMH

119 KonTponbnas padota: "[IponsBognas”

120 [ToBTOpenwue, 06001ICHNE,
cucTemMarusanus 3HaHuil: "YpaBHeHus"

121 [ToBTOpenwue, 0600MIECHNE,
cucreMaru3anus 3HaHui: "OyHKkoun"

122 Wrorosast KOHTpoJbHASA paboTa

123 Hrorosast koHTpOIBHAsS paboTa

7 [ToBTOpeHME, 0000IICHNE

o [OKYMEISTMBTHPANEA granuii
? K TPOHpOpRDE¢fOBIcHNIC,
CepTtugukatr OE42607F1FE 39“5‘1\“2%“3%%’&?7‘84%@6’@?”51

Oencteutened ¢ 05.02.2026 no 01.05.2027
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126 [ToBTOpeHwme, O606H.I€Hlf€, 1
cHUCTEeMaTH3alus 3HaHUI

127 [ToBTOpeHwme, O606H.I€Hlf€, 1
cHUCTEMaTH3als 3HAHUI

128 [ToBTOpEHHE, 0606H16HI:I€, |
cHUCTEeMaTH3alus 3HAaHUI

129 [ToBTOpeHwme, 0606meH1:Ie, |
cUCTEeMaTH3alus 3HAaHUI

130 [ToBTOpeHwme, O606HI€HI§G, |
crucTeMaTH3alus 3HAaHUI

131 [ToBTOpECHHE, 0606H16HI:I€, |
cUCTEeMaTH3alus 3HaHUI

132 [ToBTOpeHue, O606H1€H1fe, |
cucTEMaTH3aIs 3HAHUI

133 [ToBTOpEHHE, O606H1€H1fe, |
cucTeMaTu3aIus 3HaHUI

134 [ToBTOpEHwMeE, O606I.L[€Hlfe, |
cHUCTEeMaTH3aIus 3HAaHUI

135 [ToBTOpEHHE, O606III€HIiIe, 1
cucTEMaTH3aIs 3HAaHUI

136 [ToBTOpeHwme, 0606H_ICHIfe, 1
cucTeMaTr3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 136 10
ITPOI'PAMME
4 I
o AOKYMEHT NOAMMUCAH
SNIEKTPOHHOU NOANMUCHIO

CepTtugukatr OE42607F1FEC395A2E3COFFB7C1BEOF2
Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeeHa

o




11 KJIACC

Ne
n/n

Tema ypoka

[IpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBbI

[IpumeHeHne mpoOru3BOTHON K

UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

Koaun4yecTBO 4acoB

KonTpoabHbie

Bcero
padoThI

IIpakTuyeckue
padoThbI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[IprMeHeHne npon3BOIHOM K
MCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

IIpuMeHeHne MpOU3BOJHON K
MCCIIeI0BaHMI0 QYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI
IIpuMeHeHne MpoOU3BOIHON K
MCCIIeI0BaHMIO (DYHKIIHI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI
[IpuMeHeHne Npon3BOIHON K
UCCIIeIOBaHMIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxo

/

o

7 noKy
SMEKTF

MEMPRGHITHE R igacHus Henps
>0 PHOTMOSA AREIS

FPBIBHOU

CepTtugukatr OE42607F1FEC395A2E3COFFB7C1BEOF2
Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeeHa
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Haxoxnenue HaubonpLIero u
HAUMEHBIIIETO 3HAUCHUS HEPEPBIBHOM
(GYHKITMM Ha OTPE3Ke

Haxoxnenue HanOoJIbIIErO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKIMHU HAa OTpe3Ke

10

11

12

Haxoxnenune HanOoIbIIero u
HaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHON
(GyHKIMHU HAa OTpE3Ke

Haxoxnenue HauboibIiero u
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
GyHKIINN Ha OTpe3Ke

HaxoxneHne HanOobIIero u
HaMMEHBIIIET0 3HAaYEeHUs HEITPEPhIBHOM
(GyHKLUU Ha OTpe3Ke

13

[IpumeneHnre npou3BOIHOM IS
HAXOXKJICHUS HAWJTYUIIIEro PEIICHUS B
MPUKIIAJHBIX 3a/1a4ax

14

15

[IprMmeHeHre nporu3BOIHOMN ISt
HAXO0JKJICHUS HAWJTYUIIIErO PEIICHUS B
MPUKJIAHBIX 33/1a9ax

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 POPMYIION HUITH
rpabuKoOM

/
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o

1640KY

2
rMEH-I[I%ﬂ“ﬁﬁéIRPFIBBOI[HOI/I big) 1

SJIEKTR

O RFSATIO A EHICPTH H YCKQPEHUS




npoiiecca, 3alaHHOTO (OPMYIION UITH
rpagpukoM

/
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o

17 Komnosunus ¢pyHkuumit

18 Kommo3zurus ¢hyHKImii

19 Komnosunus ¢pyHkuumit

20 ['eomeTpuyeckue 00pa3bl ypaBHEHUH Ha
KOOPJMHATHOM MIIOCKOCTU

o1 I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha
KOOPAWHATHOM IIOCKOCTH

2 KoHnTtponbHas padora: "UcciaenoBanue
(GYHKINH C TOMOIIBIO TPOU3BOTHOM"

3 [TepBooOpazHas, OCHOBHOE CBOHCTBO
epBOOOPA3HBIX
[TepBooOpa3HbIe JIEMEHTAPHBIX

24 ¢yukuuil. [IpaBuna HaxoxAeHUS
epBOOOPA3HBIX
[TepBooOpa3HbIe JIEMEHTAPHBIX

25 dbynakuumii. [TpaBuna HaxoxaeHUS
epBOOOPA3HBIX

26 Hurerpai. I eoMeTpuyecKkuii CMbICIT
UHTErpaia

7 Brruncnenue onpeneia€HHOro HHTerpana
o popmyne Herotona-JleliOHuIa

no Beruncienre onpeaenéHHoro HHTerpaa

oty 10 dopryne Htorora-TefiGryma

OOKYMEHT NMOoANMCcAH
o SYIEKTP EﬁWﬁ‘&ﬁﬁ neEigara A

HaXO’KJCHHUS TUIOIAAEH TNIOCKHUX (UTyp




/

[IpuMeHnenue uHTETpaNa s
30 HaXO0X/1eHU 00bEMOB reOMETPHUUECKHIX
Tenl
31 [Tpumeps! pemenuii muddepeHraITbHbIX
ypaBHEHUH
0 [Tpumepsl pemennii nuddepeHITnaTbHbIX
YpaBHEHUU
MatemaTtrueckoe MOJEIUPOBAHHE
33 peabHBIX MPOIECCOB C MOMOIIBIO
muddepeHIMaTbHBIX YpaBHEHUI
34 KonTtponsHas padora: "[lepBoobpazHast u
uHTerpan”
35 Tpuronomerpuueckue GyHKIHH, UX
cBOIcTBa U rpaduKu
36 Tpuronomerpuueckue GyHKIIHH, UX
CBOICTBa U TpaduKu
3 Tpuronomerpudeckne GyHKINU, HX
! cBOICcTBa U rpaduKu
o Tpuronomerpuueckue GyHKIHH, UX
cBOiicTBa U rpaduKu
39 Tpuronomerpuueckue GyHKIHH, UX
CBOICTBa U TpaduKu
OT160p KOpHEH TPUTOHOMETPUUECKHIX
40 YPaBHEHUH C IOMOIIBIO
TpMFOHOMCTpM‘-leCKOﬁ OKp}/)K‘H‘OCTI/I
0 AOKYMERE I REpHAR AtronomeTpufieckux
RIEKTPORHQK ARG RI 10
CepTugukar 0E4.2607F1FECBQ@ﬁﬂE@ﬁ@W&@@K@ﬁ OKPY>KHOCTH
[eiicTentenen ¢ 05.02.2026 no 01.05.2027

Bnageney KyHu Mana KOpbeeHa
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OT60p KOpHEH TPUTOHOMETPUIECKHIX

/
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o

42 ypaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUICCKHIX

43 YpPaBHEHUH € MOMOLIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

44 Penienue TpUroHoMeTpHUUECKUX
HEPABEHCTB

45 Penienne TpuroHoMeTprUUECKUX
HEPaBEHCTB

46 Pemienne TpuroHOMeTpUYECKUX
HEPABEHCTB

47 Penienne TpUroHOMeTpHUECKUX
HEPABEHCTB
Konrtponsnas padora: "I'papuku

48 TPUTOHOMETPUUYECKUX (YHKLUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEILICHUS
NOKa3aTeIbHbIX HEPAaBEHCTB

57 OCHOBHBIEC METO/IBI PEIICHUS
TTOKA3dTCIIbHBIX HCPABCHCTB \

o 55 POKY MBI TIQROMG I penrcrns

'Oﬂm&ﬂm%ﬂemmmm




OCHOBHBIC MCTOJbI pCHICHUA

/

>4 Jorapu(pMUUECKUX HEPABEHCTB
55 OcHOBHBIE METO/IbI PELLIEHUS
norapu(pMHUECKUX HEPABEHCTB
56 OcHOBHBIE METOIbI PEILICHUS
Jorapu(pMUUECKUX HEPABEHCTB
57 OcHOBHBIE METO/IbI PELLICHUS
UppalMOHATILHBIX HEPABEHCTB
58 OcCHOBHBIE METOIbI PELLICHUS
UPpaLMOHAJIbHBIX HEPABEHCTB
59 OcHOBHBIE METOIbI PEIICHUS
UpPpalMOHATILHBIX HEPABEHCTB
60 OcHOBHBIE METO/IbI PELLICHUS
UpPpaLMOHATIbHBIX HEPABEHCTB
61 ['padmyeckue MeToabI pelIeHUs
UpPpalMOHATIbHBIX YPAaBHEHUM
2 ['paduueckue MeTOIbI pelIeHus
UPPAlMOHATILHBIX YPaBHEHHIA
63 ['padmyeckue METOBI peLIeHHs
MTOKa3aTeJIbHBIX YPaBHEHUU
64 I'paduueckue MeTo bl peneHus
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTO b peLICHUS
norapupMHUECKUX YpaBHEHHHA
66 ['padmyeckue MeTObI pemerﬁlﬂ
3NEKTPOHHOU NOANUCHIO
I'paduueckue MeToabl pemeHus
CepTugukar 0E42607FIFEC395A2E3CQFFB7CIBEOF2
[leficTanTene ¢ 05.02.2026 ndgh MITICCKAX HEPaBCHCTR

Bnageney KyHu Mana KOpbeeHa
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68

I'paduueckue MeTobI pemeHus
MOKa3aTeNbHbBIX U JTOrapuOMUUECKUX
ypaBHEHUH

69

I'paduueckue MeToBI pemieHus
MOKA3aTebHBIX U JIOTapU(OMUIECKUX
ypaBHEHUI

70

71

72

['padmyeckue METOABI peLICHHS
NOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPABEHCTB

['padmyeckue METOABI peLICHHS
MOKAa3aTeNbHbBIX U JOTapu(HMUYECKUX
HEPABEHCTB

KonrtpomnsHas padora:
"HppauuoHaibHble, TOKa3aTeIbHbIE U
JorapupmMHUEcKue HepaBeHCTBa"

73

KommnekcHele uncna. AnreOpanueckas u
TpUTOHOMETpHUEecKas (OPMBI 3aITUCH
KOMIIJIEKCHOT'O YHCIIa

74

75

76

KommuiekcHble uncna. AnreOpanueckas u
TpUTrOHOMETpHUecKas (OpPMBI 3aITUCH
KOMIUTIEKCHOTO YHCIIa

Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH

Apudmernueckre onepaum ¢

KOMITIICKCHEIMW YUCIAMI

/

CepTtugukatr OE42607F1FEC395A2E3COFFB7C1BEOF2
Oencteutened ¢ 05.02.2026 no 01.05.2027
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7}10 KY

SNEKTR

/MERTONOIEHACRGMIUIEKCHBIX YHCET Ha
0 HbtPUUIE oM @bé0KoCcTH




N3o0paxeHne KOMIJIEKCHBIX YUCEIT Ha

/

78 KOOPJIMHATHOM TIJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii crenexu
13 KOMIUIEKCHOT'O YHCIIa

20 ®opmyna Myaspa. KopHu n-oii cTenenun
13 KOMIUIEKCHOT'O YHCIIa
[IpuMeHeHre KOMIUIEKCHBIX YUCEIN IS

81 penieHus: GU3NIECKUX ¥ TE€OMETPUUSCKHUX
3a1a4

2 KonTtponpHas pabdora: "KomruiekcHbie
gucna"

83 Harypanbnble u nensie yucna

84 Harypanbnbie u nensie yncina

g5 [IpuMeHeHre NpU3HAKOB AEIUMOCTH
HEJTBIX YHUCET

26 [IpuMeHeHre NPU3HAKOB ACIUMOCTH
LEJIBIX YHCeT

87 [IpumMeHeHue MPU3HAKOB ACIUMOCTH
nenbix ancen: HOJ[ m HOK

28 [IpuMeHeHne npu3HaKoB AEIUMOCTH
nenbix yncen: HOJ[ u HOK

29 [IpuMeHeHne npu3HaKOB AEIUMOCTH
LEJIBbIX YHCEJI: OCTATKU 110 MOJYJIIO

an [IpuMeHeHne MPU3HAKOB ACITUMOCTH

ety ETBIX ICEIL: OCTATK 110 MORYITIO
OOKYMEHT NOANMUCAH
O onEKTROLMBIFHB AR ARG ob 1emjioc
91 LEeJIbIX YKCell: anropuT™ EBkiiaa ais
CepTtugukatr OE42607F1FEC395A2E3COFFB7CI1BEQF2
[leficTanTenen ¢ 05.02.202¢ HY S 3A1a9 B LETIBIX YMCIIGX

Bnageney KyHu Mana KOpbeeHa
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9 KonTponpHas padora: "Teopus menbix
yucen"

CucreMa 1 COBOKYITHOCTh YpaBHEHUH.
93 PaBHOCHIIBHBIE CHCTEMBI 1 CUCTEMBI-
CJIEICTBUS

CucreMa 1 COBOKYITHOCTh YPAaBHEHUU.
94 PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI-
CJIEJICTBUS

OCHOBHBIE MCTOJbI PCIHICHUA CUCTEM H

95 COBOKYITHOCTEH pallMOHaIbHBIX
YpaBHEHUU

OCHOBHBIEC METO/IbI PEIICHHS CUCTEM U
96 COBOKYITHOCTEW MPpallMOHAIBHBIX
yYpaBHEHUU

OcCHOBHEBIE MCTOABI pCICHUA CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHU U

OCHOBHBIE METOJIBI PEIICHUSI CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUU

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
99 COBOKYITHOCTEH JIoTapu(pMUIECKIX
yYpaBHEHUU

OcHOBHBIC MCTOJbI pCIICHUA CUCTCM U

100 COBOKVIIHOCTEH nnmpwbmuqecm/[x

/

NOKYMERPEHGAAMCAH
ia EKTPO HigOi-AOIE M@IsEM K peren o

CepTugukar 0E42607F1FEC39NRTEARIF ISR gaga 1 3a/1ad U3

Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeeHa
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pa3nuyHbIX 00JacTell HAyKH U peabHOM
YKU3HU, MHTEpIIPETaLus I0Jy4YEeHHBIX
pE3yJIbTaTOB

HpI/IMeHeHI/Ie CHUCTCM K PCUICHUIO
MAaTEMAaTHYCCKUX 3aJa4 U 3a71a4 U3

/

102 pa3nuyHbIX 0071acTeil HAyKH U peabHOM
KHU3HU, UHTEPIpEeTaLs MOTy4eHHbIX
pe3yiIbTaToB
[IpumMeHeHrne HEpPaBEHCTB K PEIICHHUIO
MaTeMaTHYECKUX 3a7a4 1 3a/1a4 U3

103 pa3IUYHbBIX 00JaCTe HayKu U peallbHOMN
KHU3HU, HHTEPIpEeTaLs OTYy4eHHBIX
pe3yibTaToB
Kontposnbnas pabdota: "Cuctemsr

104 palMoHATBEHBIX, UPPAIIMOHATBHBIX
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
ypaBHeHHN"

105 ParnmonanbHbIe ypaBHEHHS C
napameTpamu

106 ParmonanbHble HEpaBEHCTBA C
napameTpamu

107 PanmroHanpHbIE CHCTEMBI ¢ TApaMETPAMH

108 WppanuoHansHble ypaBHEHUS,
HEpaBEHCTBA C TapaMeTpaMu

109 MPPRHWOHH IBEHEBIC CUCTCMBEI C

NOKYMERPPHIRARCAH
0 ia EKTPO Hid QAT O RUC @8 HEHNS, HEPABEHCTBA
CepTudukat 0E42607F1FEC395AHRMEHRANMKBREOF 2

Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeeHa
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111

[loka3zarenbHble CUCTEMBI C TApAMETPAMU

112

113

Jlorapudmuueckue ypaBHeHUs,
HEPaBEHCTBA C MMapaMeTpaMu

Jlorapudmuueckre CUCTEMBI C
napaMeTpamu

114

TpUroHomMeTpU4EeCKUE YPaBHEHHUS C
rapameTpamu

115

116

Tpuronomerpuyeckre HepaBeHCTBA C
napaMerpamu

TpuroHoMeTpUYECKre CUCTEMBI C
napaMeTpamu

117

IToctpoenue u uccinegoBaHue
MaTeMaTUYECKUX MOJIENIEeN peabHbIX
CUTyalMi C MOMOUIBIO YPABHEHUH C
napaMeTpamu

118

[TocTpoenue u uccienoBaHue
MaTEMaTUYECKNX MOJENIEH pealbHbIX
CUTYallHil C MOMOIIBIO CUCTEM
YPaBHEHUH ¢ TapamMeTpamu

119

[TocTpoenue u uccienoBaHue
MaTEeMaTUYECKNX MOJENIEH peanbHbIX
CUTYallHil C MOMOIIBIO CUCTEM
YpaBHEHUH € TapamMeTpamMHu

120

KonTtponbHas pabora: "3anaun ¢

o ram:

/

OKY
KTE

'MEM BRI ©AbDIIcHNE,

- an ayan !
TrapaviCTpaivier \

'OWWM@QHHIZ: "VpaBHeHus"
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[ToBTOpeHnue, 06001ICHNE,
cucTtemMaTu3anus 3Hanuil: "YpaBHenus"

123

124

125

[ToBTOpeHnue, 06001ICHNE,
cUCTeMaTH3alMsl 3HaHUH: "Y paBHEHUSI.
Cucremsl ypaBHeHHI"

[ToBTOpEHME, 0600IICHUE,
cuctemaTusanus 3Hanuii: "HepaBencrna'

[ToBTOpEHME, 0000IICHUE,
cucrtemaTusanus 3Hanuii: "HepaBencrna'

126

127

128

[ToBTOpenue, 06001ICHNE,

cucreMaruzaius 3Hanuii: "HepaBencrpa"

[ToBTOpEHHE, 0000IICHUE,
cuctemaruzanus 3HaHuit: "IIpousBogHas
u e€ npumMeHeHue"

[ToBTOpenue, 06001IICHNE,
cuctemaruzanus 3HaHuit: "IIpousBogHas
U €€ npuMeHeHue"

129

[ToBTOpenue, o6odIIEHNE,
cucremarusanus 3HaHuil: "[IponsBogHas
U €€ npumMeHeHue"

130

[ToBTOpenwue, 0600IIECHNE,
cucreMarusanus 3HaHuii: "MHTerpan u
€ro npuMeHexue"

131

[ToBTOpeHnue, 060061ICHNE,

/
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OKY
KTE

’MEIdIIIf]Wﬂé‘J@AbBIHGHHe,
ORQUHRABANG BHAH M "DyhKkun"
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133 [ToBTOpeHnue, 06001ICHNE, 1
cucremaTusanus 3Hanui: "OyHkuun"
134 Wrorosas koHTpOJIBbHASA paboTa 1 1
135 HroroBast kKoHTpoOIbHAs paboTa 1 1
136 [ToBTOpeHwme, O606H.I€Hlf€, 1
CUCTEMAaTH3AIHSI 3HAHHHA
OBILIEE KOJIMYECTBO YACOB I10 136 10
I[TPOI'PAMME
4 \
o AOKYMEHT NOAMMUCAH
INIEKTPOHHOM NOANNCBIO
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JNOKYMEHT NOAMNUCAH
3NEKTPOHHOM NOAMUCHIO
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YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka. Anredpa v Hayajga MaTeMaTHYeCKOro aHallu3a; YrIIyOJIeHHOE
ooyuenne, 10 kmacc/ Mepamsak A.I'., Homuposckwuii J[.A., [Tomsko B.M.; mox
penakuueit [logonsckoro B.E., O01iecTBO ¢ OrpaHUYE€HHON OTBETCTBEHHOCTHIO
Nznatensckuii nentp « BEHTAHA-I'PA®y; AkiinoHepHOE 00I11ECTBO

«I/IB,[[EITGJIBCTBO ((HpOCBeIHeHI/IG»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

www.reshuege.ru

- \

JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO
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JOKYMEHT NOAMNUCAH
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