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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKu, KOTopas (OpMYJIUpYyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEMaTHYECKOro aHaji3a pa3BUBAET
YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUUU U PaCCyXAaTh JEAYKTHUBHO, HUCIOIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETAllUd  TOJYYEHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B MpPUPOJE, HAYKE U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyebHblli Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYECKOTO
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BbIUUCIEHUsD», « DyHKIMU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Hauaia
MaTeMaTU4YeCcKoro aHanu3a», «MHoXkecTBa U JIoOTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YyYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
Jpyr Ipyra U MOCTETEHHO HACHIIIAsACh HOBBIMH T€MaMU U pa3nenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEeMaTHYECKUM ammapaTroM, y HUX MOCJIeI0BaTeIbHO (HopMUpyeTcs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIeJh peaJbHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o01ero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBbIE BbIpaXEHUs, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyecKkue 3aJaud U OIepaluu: JeJeHHE Haleno,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocinenoBaTenbHOMY paCIIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKpETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimx mnapameTpsl. [lodydeHHblE yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCJEeIOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKKE BBIPAXKEHUIA,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYeCcKass JUHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BAaHUE (PYHKUMU N7l pelIeHUs 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOil dopme: aHaTUTHUECKOU, Tpaduueckor u cioBecHO. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PAaCIIMPHUTh KPYT KaK MAaT€MAaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLUMMA, OMpEeAeNsiTh HX HauOONbIIMNE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TmpoueccoB. JlaHHas coaep)kareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIoCcOOCTBYeT pa3BUTHIO aOCTPAaKTHOTO, (OPMAIBHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraloT Hambosiee YHUBEPCAIbHBIA SI3BIK, OOBEIUHSIONINN BCE pa3/esbl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMAaTHUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTeMAaTUKH U HCIOJIb30BaTh €r0 JJI BBIPAXKEHHSI CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT TpU3HAThH
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTHUECKON JIOTMKH CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBILIUICHHUS
0Oy4Jaronmxcs, N03BOJIIET UM CTPOUTH CBOM PACCYKJIEHHUS Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOpPbHIE MPHU3BaHbI
cocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJENEH peaJbHbIX
CUTYyalluii, WCCIEAOBAHMS H3TUX MOJENEH C MOMOUIbIO ammapara ajiredpbl H
MaTE€MaTUYECKOr0 aHaliM3a, WHTEPHpPETAlMH MOJYyYEHHBIX pe3yibTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3fIesioB MPOTPaMMBI, IIOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HAOJIOAATEeIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCHl,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa u Hadyana
MaTEMaTUYECKOrO aHaJTU3a».

Ha wu3yuenune yueOHOro kypca «AnreOpa M Hayajla MaTeMaTHYE€CKOTO
aHanu3a» oTBoauTCcs 272 yaca: B 11 kitacce — 136 yacoB (4 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA
11 KIIACC

Yuciia 1 BbIYMCICHUS

HarypanbHbie u nenble yncna. [[pumeHeHne NpU3HAKOB JIEMMOCTH LIEJIbIX
qyuces, HauOoJpmuik oOuuid aenutens (manee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moayto, anropurMa EBkiuaa asis penieHus
3a/1a4y B LEJbIX YHCIIAX.

KommiekcHple uymcna. AnreOpanyeckas W TPUTOHOMETpHUECKas (POPMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTudyeckue Omnepaluud ¢ KOMIUIEKCHBIMU
yucaamMu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPJAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu N-oii cTeneHn U3 KOMIUIEKCHOTO yucia.llpumenenne
KOMILJIEKCHBIX YMCEN IJIs PEIICHHS (PU3NYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHNs U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPAaBHEHHH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOZIbl PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUYECKUX YPABHEHH.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMeTPaMHU.

[IpumeHeHne  ypaBHEHMM, CUCTEM WM  HEPABEHCTB K  PEILICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3MyHbIX 00JacTeid HayKu WU peaibHON
YKU3HU, UHTEPIPETALMS MOTYyYEHHBIX PE3YIbTaTOB.

DyHKIUHN U TPAPUKHU

I'padux xommosumuu ¢Gyuknuii. ['eomerpudeckue 00pa3bl ypaBHEHUU W
HEpaBEHCTB Ha KOOPJIAWHATHOM TUIOCKOCTH.

Tpuronomerpruyeckue PyHKIIMU, KX CBOMCTBA U IPAPUKHU.

['padrueckre mMeTonbl pellleHUs YpaBHEHHW M HepaBeHCTB. | 'paduueckue
METO/IbI PELICHH 3a1a4 C IapaMETPAMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS TPOLECCOB U
3aBHCHUMOCTEH, KOTOpbhIE€ BO3HUKAIOT MPH PEIICHUWU 3a7ad U3 JAPYTruX y4eOHBIX
MPEAMETOB U PEATIbHON KU3HMU.

Hauyana MaTeMaTH4ecKOro aHajaimn3a



[TpumeHeHre MPOU3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTDH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonbIIEro W HAMMEHBLIETO0  3HAYEHUU
HENPEepHIBHON (YHKIIMH Ha OTPE3KE.

[IpuMeHeHnE NPOU3BOAHOM [JI1 HAXOXKICHUS HAWIY4IlEero pEIICHUS B
NPUKIAIHBIX 3a/ladax, UIsl ONPENCIICHUS] CKOPOCTH M YCKOPEHHS IMpolecca,
3aJIaHHOTO (HOPMYJIION MK TpaduKoM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO TIEpBOOOpa3HBIX. I[lepBOoOOpa3HbIC
aneMeHTapHbIX QyHKIui. [IpaBuia HaxoX1eHUs TEpBOOOPA3HBIX.

HNaTerpain. ['eoMeTpuyeckuii CMbICII UHTETpalia. BeIUMCIeHUE ONPENCIEHHOTO
uHTerpana no gpopmyne Hetotona-Jleionuna.

[IpumeHnenue uHTErpana s HaXOXACHUS IUIONIANEeH IJIOCKUX (QUryp u
00BEMOB F€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHManbHbIX ypaBHEHUN. MaTtemaTuieckoe
MOJICIUPOBAHUE PEATbHBIX IMPOIECCOB C TOMOIIbI0  AuddepeHnamIbHbIX
YPaBHECHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs OSCTETHUKY MaTEeMaTHUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0e30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

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

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKHh Kak c(epbl 4YeoBEUECKOM IeATEebHOCTH, 3TaroB ¢
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIUBUIYAJIbHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KpUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh M TPEOOpPa3OBBIBATh  CYKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JECIyKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, PUBOIUTE IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemreHus ydeOHOM 3amaud  (CpaBHUBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

UCIIOJIB30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMyIMpOBaTh  BOMPOCH,  (UKCHPYIONIUE  MPOTUBOpEUYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIECIOBAHHE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYEeCKOTO 00BEKTa, SBICHHS, TIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
MPOBENEHHOTO  HAOMIOJIEHUS, HUCCIIEIOBAHUSA, OILIEHUBaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE MpOLECcCa, a TaKXKE BbIIBUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMALINHU, TAaHHBIX, HEOOXOAUMBIX JIJIi OTBETAa Ha
BOIIPOC U JIJISI PEILLICHUS 3a]1auu;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3duyHbIX ¢dopmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/ 00CYXXJIeHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY O00CYX1aeMOMl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMynIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PEUICHUU 33]a4H,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIIbHOCTH, HAXOUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
NeSATEILHOCTH, TJIAHUPOBATh OPTaHM3AIMI0O COBMECTHOW pabOThI, pacrpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JECHCTBHUS C JIPYTMMHM YJI€HAMH KOMAaH[Ibl, OLICHHBATh
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy o6ydyenuss B11 kiacce oOydaromuiics MOIYYUT CIEIYIOIINE
npeIMeTHbIE Pe3yJabTaThl MO OTAEIBHBIM TeMaM pabodyeil mporpamMmbl y4eOHOTO
Kypca «Ainredpa 1 Hayajla MaTEMaTHYECKOIO aHAJIN3a»:

Yuciaa 1 BBIYUCICHUA:

cBOOOZIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJ0€ YHUCIIO,
MHOKECTBA HATYPaJbHBIX M LEJIBIX YUCEN, UCIIOIb30BaTh NPU3HAKU IEIUMOCTH
uensix yncen, HOJ[ u HOK HatypanbHbIX yncen s penieHus 3a1a4, IpUMEHSITh
anroput™ EBknnna;

cBOOOIHO ONEpUpOBaTh IOHATHEM OCTaTKa [0 MOAYJNIO, 3alMChIBAaTh
HaTypaJIbHbIE YHCIIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAX CUHUCIICHHUS;



CBOOOJIHO OMEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCIO M MHOMXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandecko u
TPUTOHOMETPUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKHE ONepalil ¢ HUMHU U
U300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OMNEPHUPOBATh MOHATHUSIMH: HUPPALMOHAIBHBIC, MOKA3aTEIbHbIE U
Jorapu(MHUUECKHe HEPAaBEHCTBA, HAXOAUTh WX PEHICHUS C  IOMOIIBIO
PaBHOCUJIBHBIX IIEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUIEHUU TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IMOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NPUMEHSITh  HEOOXOIUMBbIE  (QOPMYJBI  JJIsI  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOIHO ONEpHUPOBATh MOHATHAMH: CUCTEMAa U COBOKYIHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUSA, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PALlMOHAIBHBIX, NPPALHOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jgorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaABEHCTBA,
coaepKalye MOAYJIU U apaMeTphl;

NPUMEHSATH TpaduuecKre METOAbI A PEIICHHs] YPaBHEHUI U HEPAaBEHCTB, a
TAKXKE 3a/71a4 C [MapameTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ]1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara aireopsl,
WHTEPIIPETUPOBATH IMOJTYUYECHHBIN pE3yJIbTaT.

DYyHKIUMN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3ZUIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX (YHKIIMIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHWH W  HEPABEHCTB HA
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TMOHATHSAMHU: TpapUKhd TPUTOHOMETPUUECKUX
(yHKmii;

OPUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
IIPOLIECCOB.

Havasa MmaTeMaTH4eCKOro aHaJIu3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUISl UCCIEN0BaHMs (DYHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;



HAXOAUTh HauOoJblIee U HaNMEHbIlIee 3HaUeHNUs (QYHKIIUN HEMPEepPhIBHON HA
OTpE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUIA HAXOXKACHUS HAWIIY4dIlEero pElIeHus B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUMAJIbHO-3KOHOMHYECKHX, 3aJadax, s
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHs TIpoliecca, 3alaHHOro (popmynol wiu
rpaduxom;

CBOOOJHO ONEpHPOBATh MOHATHSAMH: IE€pBOOOpa3Has, ONpPEICIEHHBIN
WHTErpall, HAXOAWTh IEpPBOOOpA3HBIC AIEMEHTAPHBIX (DPYHKIMHA U BBIYUCIATH
uHTerpai no popmysie Herotona-JIeitonuna;

HAXOAUTh IJIOLIAAH IUIOCKUX (GUTYP U 00BEMBI TE ¢ TOMOUIBIO UHTETpaIa;

MMETh IPEACTABICHHE O MAaTEMATUYECKOM MOJEIMPOBAHMM HA NPUMEPE
cocTaBJICHUs TU(PPepeHIINATbHBIX YPaBHEHU;

pemaTh NMPUKIAAHBIE 33Ja4d, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOIO H
($U3NYECKOTO XapaKTepa, CpeACTBAMU MAaTEMAaTUYECKOTO aHaIU3a.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KUIACC
KonuyecTBo yacos
Ne HaumeHoBaHue pa3/iejioB U TeEM duekTpoHHbIe (LM (POBbLIE)
KoHTpoJbHbIe
n/n NPOrpaMmbl Bcero o0pa3oBaTesbHbIEe pecypchl
padoThI
1 HccnenoBanue GpyHKIHI C MTOMOIIBIO 99 1 https://resh.edu.ru/
MPOU3BOIHOMN
2 ITepBoOOpa3Has U HHTETPAI 12 1 https://resh.edu.ru/
3 WppanmoHansHbIe, TOKa3aTeIbHBIC U 24 1 https://resh.edu.ru/
norapupMUUECKue HEPABEHCTBA
4 I'paduiku TPUrOHOMETPUUYECKUX (PYHKIIHMA. 14 1 https://resh.edu.ru/
Tpuronomerpuieckrne HepaBeHCTBA
https://resh.edu.ru/
5 HarypanbHble u nensie yucna 10
Cucremsl palMOHAIbHBIX, HPPAIUOHAIBHBIX https: //resh.edu.ru/
6 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
https://resh.edu.ru/
7 3ajaun ¢ mapameTpamu 16 1
8 KomriekcHble yncna 10 https://resh.edu.ru/




[ToBTrOopenue, 0600IIEHNE, CUCTEMATH3AIIS
3HaHUHI

16

https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




HOYPOYHOE IINTAHUPOBAHHUE
11 KIIACC

Ne i/

Tema ypoka

KoanyecTBo 4acosB

Bcero

KonTpoJsbHbie padoTsl

Ornpenenenne Npou3BOIHOM

[TpousBoHBIE I€MEHTAPHBIX (PYHKUINH

[IpousBoaHas cymMBl, IPOU3BENCHHUS, YACTHOTO U

3 N 1
KOMITO3UITNH (DYHKITHIA

4 ITpon3BogHas CyMMBI, IPOU3BEACHHUS, YACTHOTO U 1
KOMITO3ULIUH (DYHKIIMI

5 I'eomerpuueckuii u Hpu3NIECKHid CMBICI 1
MIPOU3BOIHOM

6 [Ipumenenue npou3BOIHOM K HCCIEA0BAHUIO 1
(GyHKIMI HA MOHOTOHHOCTb M 3KCTPEMYMBbI

7 [TpuMmeHeHne NPOM3BOJHON K UCCIIEIOBAaHUIO 1
(GyHKLIUH HA MOHOTOHHOCTb U AKCTPEMYMBI

3 [IpumeHneHne Mpou3BOIHON K HCCIIEI0BAHUIO 1
(GyHKLIUH HA MOHOTOHHOCTb U AKCTPEMYMBI

9 [IpumeHnenue npou3BOIHON K HCCIEA0BAHUIO 1
(GyHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBbI

10 HaxosxneHne HauOoJbIIero 1 HAUMEHBIIETO 1
3Ha4YeHUs HEMPEPbIBHON (PYHKIIUN HA OTpE3Ke

11 Haxoxnenrne HaubobI1ero 1 HaMMEHbIIEro 1
3HAYeHUs HEMPEPbIBHON (PYHKIIUN HA OTpE3Ke

12 Haxoxnenne HauboIb111ero 1 HauMEHbILIEro 1

3HAYEHUS HETIPEPhIBHOM (DYHKIIMU HA OTpe3Ke




[IpumeneHre npou3BOIHOM [l HAXO0XKACHUS

13 HaWJIy4lIero peleHys B IPUKIAAHbIX 3aa4ax

14 IIprumeHeHre npOU3BOIHOM [l HAXO0XKACHUS
HAWJIy4IlIero peleHus B IPUKIIAIHbIX 3a/1a4ax
[IpumMeHeHne MpOU3BOIHOM JIs1 ONpEIETICHUS

15 CKOPOCTH U YCKOPEHHS IIpoLecca, 3aJaHHOTO
dbopmyoi uim rpaguKoM
[IpumMeHeHne MpOU3BOIHOM ISl ONpeIeIeHUS

16 CKOPOCTH U YCKOPEHHS IpoLecca, 3aJaHHOTO
dbopmynoit unu rpadpukom

17 Komrmozumus ¢pyHKIui

18 Komnosumus ¢pyHkimii

19 Komnosunus ¢pyHknumit

20 ['eomeTpuyeckue 00pa3bl ypaBHEHUH Ha
KOOPAMHATHOM INIOCKOCTH

21 ['eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOpPJMHATHOM INIOCKOCTH

99 Kontponbnas padota: "UccnenoBanue GyHKIMIMA ¢
MTOMOIIIBIO TTPOU3BOAHON"

93 [TepBooOpazHasi, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

24 [TepBoobOpazHble snemMeHTapHbIX GyHKIMHA. [IpaBua
HaXO0’KJICHUS IepBOOOPA3HBIX

o5 [TepBooOpa3zHble anemMeHTapHbIX GyHKIMH. [IpaBuia
HaXO0X/IEHUS MEPBOOOPa3HbBIX

26 Hurerpain. I'eomeTpuyeckuii CMbICI MHTETpasa

97 Brrunciienue onpeaen€éHHOro HHTErpaa mo

dbopmyne Herotona-Jleitoaura




Beruucnenue onpeaenéHHOro MHTErpaa 1o

28 dbopmyne Hetotona-Jleitoaua

29 [IpumeneHne nHTErpaia 1 HaXOXKICHUS
IUIOINACH TUIOCKUX (QUTYp

30 [TpuMeHeHue UHTErpaia A HaXOXKACHUS 00bEMOB
reOMETPUYECKUX Tel

31 [Tpumeps! pemenuii muddepeHraITbHbIX
ypaBHEHUH

32 [Tpumeps! pemennii mudpepeHramTbHbIX
ypaBHEHUI
MareMaTHuecKkoe MOJICIIMPOBAHUE PeaIbHBIX

33 MIPOIIECCOB € MOMOIIBIO AU dHepeHIInaTbHBIX
YpaBHEHUN

34 KonTtponsHas padora: "[lepBoobpazHast u
uHrerpan"”

35 OCHOBHBIEC METO/IbI PEIIEHUS TOKA3aTEbHBIX
HEPaBEHCTB

36 OCHOBHBIE METO/IbI pEeIIEHUS TOKA3aTEIbHBIX
HEPaBEHCTB

37 OCHOBHBIE METO/IBI PEIICHUS TOKA3aTEIbHBIX
HEPaBEHCTB

38 OCHOBHBIEC METO/IbI PEIIEHUS TOKA3aTEbHBIX
HEPaBEHCTB

39 OCHOBHBIE METO/IbI pEIIeHUs JIorapu(HPMUIECKUX
HEPaBEHCTB

40 OcHOBHBIE METO/IbI PEILIeHUs JTorapuHMUUECKUX
HEPaBEHCTB

41 OcHOBHBIE METO/IbI PEILIEHUs JOrapuPMUIECKUX




HEPABEHCTB

OcHOBHBIE METO/IbI PELICHUS JTOrapuHMUIECKUX

42
HEPABEHCTB

43 OCHOBHBIE METO/IbI PELLICHUS] UPPALMOHAIBHBIX
HEPaBEHCTB

44 OcCHOBHBIE METO/IbI PELLIEHUSI UPPALMOHATIBHBIX
HEPABEHCTB

45 OcHOBHBIE METO/BI PELLIEHUS UPPALIMOHATIBHBIX
HEPABEHCTB

46 OcCHOBHBIE METO/BI PELLIEHUS UPPALIMOHATIBHBIX
HEPaBEHCTB

47 ['paduueckue MeTob! pereHus: UppaoHaIbHbIX
ypaBHEHUI

48 ['paduueckue MeTO bl PELICHUs UPPALMOHATIBHBIX
ypaBHEHUI

49 ['padrueckue MeTo bl peLIeHNs TOKa3aTeNbHbBIX
yYpaBHEHUU

50 I'padmueckue meTop! peneHus moka3aTelIbHbIX
HEPABEHCTB

51 I'padrueckue MeToIbl pelIeHus JorapuPpMUUECKIX
yYpaBHEHUU

59 I'padrueckue MeToIbl pelIeHUs JOrapuPpMUIECKIX
HEPABEHCTB

53 ['padmyeckue METOABI pelIeHHs JTOTapU(PMUIECKUX
HEPABEHCTB

54 I'paduueckue MeTobl peleHHs MoKa3aTeIbHbIX U
Jorapu(pMHUUECKUX ypaBHEHUH

55 ['padpraeckue MeTOIBI pelIeHUs MOKa3aTENbHBIX U




JOTapupMHUECKUX yPaBHEHUIN

['padmyeckue MeTOAbI pelIeHUs MOKa3aTeNbHbIX U

56
norapu(pMHUECKUX HEPABEHCTB

57 I'padrueckue MeTO bl pELICHUs I0KA3aTENbHbIX U
J0rapu(pMHUECKUX HEPABEHCTB

58 KonTtponbHas pabdora: "MppanuoHanbHele,
noKaszarteJbHbIe U JorapudMudeckre HepaBeHcTBa"

59 Tpuronomerpudeckue GyHKLINHU, UX CBOMCTBA U
rpaduku

50 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U
rpaduku

61 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U
rpaduku

62 Tpuronomerpudeckue GyHKLINHU, UX CBOMCTBA U
rpaduku

63 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U
rpaduxu

64 OT60p KOpHEHN TPUTOHOMETPUUECKUX YPAaBHEHUH C
MOMOIUIbIO TPUTOHOMETPUYECKON OKPYKHOCTHU

65 OT100p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUH C
MOMOIIBIO TPUTOHOMETPUUECKOH OKPY>KHOCTH

66 OT100p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUH C
MOMOIIBIO TPUTOHOMETPUUECKOH OKPY>KHOCTH

67 OT60p KOpHEN TPUTOHOMETPUUECKHUX YPaBHEHUH C
MOMOIIbIO0 TPUTOHOMETPUYECKON OKPYKHOCTH

68 Pemienne TpUroHOMETPUUECKUX HEPABEHCTB

69 Pemenne TpUroHOMETPUYECKUX HEPABEHCTB




70

Pemienne TpUroHOMETpUYECKUX HEPABEHCTB

71 Pemenuie TpUroHOMeTpUUYECKUX HEPABEHCTB
KonTtponsnas padora: "I'paduku

72 TPUTOHOMETPUICCKUX (DYHKITAMN. 1
Tpuronomerpuyeckue HepaBeHCTBA"

73 Harypanbnbie u nenbie yncina 1

74 HarypanbHble U 11e51ble Yrciia 1

75 [IprMeHeHne NpU3HAKOB AEIMMOCTH LEIIbIX YUCEI 1

76 [TprMeHeHre TPU3HAKOB IETUMOCTH IENIbIX YHCEeT 1

77 [IpumeHeHre TPU3HAKOB JACTUMOCTH IEJIBIX YHCEIT: 1
HO/Jl u HOK

78 [IpumeHeHre MPU3HAKOB JACTUMOCTH IEJIBIX YHCEIT: 1
HOJl u HOK

79 [IpumeHeHne TPU3HAKOB AETMMOCTH IIEJIBIX YHCEI: 1
OCTaTKH 110 MOJYJIIO

80 [IpumeHeHre TPU3HAKOB JCTUMOCTH TEJTBIX YHCEIT: 1
OCTaTKH 10 MOJYJTIO
[IpumeHeHre TPU3HAKOB JICTUMOCTH TIEJTBIX YHCEIT:

81 anroputM EBKiMaa i1 pemeHus 3a/1a4 B LEJIbIX 1
yHuclax

82 Pemenue 3agau no teme "Teopus nenbix uncen" 1

83 CucreMa 1 COBOKYITHOCTb ypaBHEHUI. 1
PaBHOCHITBHBIEC CHCTEMBI H CHCTEMBI-CIICICTBUS

84 Cucrema ¥ COBOKYITHOCTb YPaBHEHMII. 1
PaBHOCHITBHBIC CHCTEMBI H CHCTEMBI-CIICICTBHUS

85 OCHOBHBIE METOJIBI PEIIEHUSI CUCTEM U 1

COBOKYITHOCTEW palliOHAJIbHBIX YPABHEHU




86

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEW MPPallMOHANILHBIX YpaBHEHUI

87

88

OcHOBHBIE MCTObI pCHICHUA CUCTCM U
COBOKYITHOCTEW IOKAa3aTEIbHbIX YPABHECHUI

OCHOBHBIE METOJIbI PEILICHUSI CUCTEM U
COBOKYITHOCTEHW MOKa3aTeIbHBIX YPaBHEHHIA

89

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEH Jorapu(pMUUECKUX ypaBHEHHI

90

91

92

93

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIoTapu(hMUIECKUX YpaBHEHHI

[IpuMeHeHre CUCTeM K PEIICHHUI0 MaTeMaTHIYEeCKUX
3a/1a4 U 3a/1a4 U3 pa3InYHbIX 00JIacTel HAYKU U
pealbHO JKU3HU, UHTEPIIPETALIUS MTOTyUYEHHBIX
pe3yJbTaToB

[IpuMeHeHre CUCTEeM K PEIICHUI0 MaTeMaTHIYEeCKUX
3a/1a4 U 3a/1a4 U3 pa3uYHbIX 00IacTeil HayKu U
peabHO KU3HU, UHTEPIIPETALIUS MOTyUYEeHHBIX
pe3ynbTaTOB

[IprMeHeHne HEpAaBEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a/1a4 U 3aJa4 U3 Pa3In4HbIX
oOacTeil HayKH U peanbHOM KU3HH,
UHTEPIPETALMA TIOJIyYEHHBIX PE3YJIbTaTOB

94

Kontponbnas padota: "CuctemMsl paliioHaIbHBIX,
VPPALMOHATIBHBIX MOKA3aTEIbHBIX U
JorapupMHUECKUX ypaBHEHUN"

95
96

PanmnonaneHbIe ypaBHEHMS C MapaMeTpaMu

PanuonansHbIE HCPAaBCHCTBA C MapaMeTpaMu

97

PanronaneHbIE CUCTEMBI ¢ TApaMETPAMU




Hppanunonaibable ypaBHEHUS, HEPABEHCTBA C

98 1
napaMeTpamu

99 HppanuoHaibHble CHCTEMBI C TapaMeTpaMu 1

100 [TokazaTenbHbIC ypaBHEHHS, HEPABEHCTBA C 1
napaMeTpamu

101 [loka3arenbHble CUCTEMBI C TApaMETPaMU 1

102 Jlorapupmuueckue ypaBHEHHS, HEPAaBEHCTBA C 1
napaMmeTpamu

103 JlorapugmuuecKkue CUCTEMBI ¢ TapaMeTpamMu 1

104 TpuronomeTpuyeckue ypaBHEHHS C MapamMeTpamMu 1

105 TpuronomeTpuieckrue HEPABEHCTBA C TTapaMETPaMHU 1

106 TpuronomeTpuyecKkue CUCTEMBI C TapaMeTpaMu 1
[TocTpoeHue 1 uccie0BaHue MaTeMaTHIeCKUX

107 MoJieJIel peallbHbIX CUTYallui C TTOMOIIBIO 1
YpaBHEHUI C mapaMeTpaMu
[TocTpoenwne u rcciae0BaHne MaTEMAaTHIECKIX

108 MOJIEJIE pealIbHBIX CUTYallUii C IIOMOILBIO CUCTEM 1
YpaBHEHMH ¢ mapameTpaMu
[TocTpoenwue u rcciae0BaHne MaTEMAaTHIECKIX

109 MOJIEJIeH pealTbHBIX CUTYallUi C TIOMOIIBIO CHCTEM 1
YPaBHEHUH € TapamMeTpamMmu

110 KonrtponbHas pabora: "3agauu ¢ mapamerpamu” 1
KommuiekcHble uncna. AnreOpanueckas u

111 TpUroHOMeTpHuUecKast GopMbI 3arucu 1
KOMIIJIEKCHOT'O YHCIIa
KommuiekcHble uncna. AnreOpanueckas u

112 TpUTrOHOMETpHUecKas (OpPMbI 3aITUCH 1

KOMIIJICKCHOI'O YHCJIa




Apudmernueckre onepanui ¢ KOMILTICKCHBIMU

113
YyHCIIaMU

114 ApudmeTndeckne onepanuu ¢ KOMIJICKCHBIMA
YHUCIIaMHU

115 N300paxeHne KOMIJIEKCHBIX YHCEN Ha
KOOPJMHATHOM IJIOCKOCTH

116 N300pakeHne KOMIIEKCHBIX YKCEN Ha
KOOPJMHATHOM TJIOCKOCTH

117 ®opmyiia Myaspa. KopHu N-0ii cTeneHun u3
KOMILIEKCHOTO YHCIIa

118 ®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMIUIEKCHOTO YHCIIa

119 [IpuMeHeHHEe KOMITJICKCHBIX YHCEN [T PEIICHHUS
(UBHYECKUX B TCOMETPHUECKUX 3a7a4

120 Pemenue 3amau no reme "KomruiekcHbie yucna"

121 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU:
"VpaBHenus"

122 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUA:
"VpaBHenus"

123 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU:
"VpaBaenus. CucreMsl ypaBHEHUN"

124 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU:
"HepaBencrsa"

125 [ToBTOpEeHmE, 0000IIEHNE, CHCTEMAaTH3allsI 3HAHUI:
"Hepasencrna"

126 [ToBTOpeHnue, 06001IeHNE, CCTeMaTU3allks 3SHAHUMN
"HepaBencrsa"

127 [ToBTOpeHme, 0000IIEHNE, CHCTEMATH3aIIsI 3HAHUI:




"ITponsBoaHas u €€ npuMeHeHue"

[ToBTOpEeHHE, 0000IIEHUE, CHCTEMATH3alIUsI 3HAHUH

128 " . " 1
[IpousBoaHas 1 €€ npuMeHeHue

129 [ToBTOpeHnue, 0000IIeHNE, CUCTEeMAaTH3AIHMS 3HAHUI: 1
"[IponsBoaHas u e€ npumMeHenue"

130 [ToBTOpEeHue, 06001ICHNE, CHCTEeMAaTU3alMsl 3SHAHUMN 1
"NuTerpai u ero npuMeHeHue"
[ToBTOpeHue, 0000IIeHUE, CUCTEeMAaTH3AIIMS 3HAHUI:

131 IR — 1

132 HroroBast KoHTpoIbHAs paboTa

133 Hroroas xouTpoapHas pabora
[ToBTOpeHue, 0000IICHUE, CUCTEeMAaTH3AIMS 3HAHUI:

134 ER— 1
[ToBTOpEeHUe, 06001ICHNE, CHCTEeMATU3AINS 3SHAHUN

135 IRp— 1

136 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3alusl 3HAHUH 1

OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136




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

Maremaruka: anreOpa 1 Hadajla MaTEMaTUYECKOTO aHalIu3a, reomeTpus. Anredpa
1 HaJaJla MaTeMaThdeckoro ananmsa, 11 knace/ Huxonsckuii C.M., ITotanos
M.K., PemernukoB H.H. u npyrue, Akiimonepnoe oouiectBo «M31arenscTBo
«IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. [Toranos, M. K. Anrebpa u Hayaia Maremaruueckoro ananusa. 11 kmacc.
bazoBslit 1 yriy0OseHHbIi ypoBeHb. Junaktuaeckue matepuaisl. [locobue s
obmeo6pazoBarenbHbIX opranu3anuii / M.K. TTotamos, A.B. I1leBkuH. - M.:
[Ipocsemenne, 2020. - 160 c.

2. I'mu30ypr, B. 1. Anrebpa u Hayasia MaTreMaTuuecKkoro ananusa. 11 kmacc.
Kontponbshbie padoTtsl. [Tpoduiibnslii ypoBens / B.. ['mu30ypr. - M.:
Mmuemo3suna, 2018. - 113 c.

3. AnreOpa u Hauana aHanusa. 11 knacc. Junakruueckue marepuains / M.
[abynun u gp. - M.: [Ipocsemenue, 2019. - 208 c.

4. Anredpa n Havasa aHanu3a. 11 kinacc. KOHTpoabHO-U3MEpUTENbHbBIE
matepuaisl. - M.: BAKO, 2022. - 112 c

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/

https://edu.skysmart.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/






