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HOACHUTEJIbHAS 3AIIMCKA

VYueOHbIll Kypc «Anredpa u Hayaisa MaTEMaTHYECKOTO aHajIn3ay» SBISIETCS
OJTHUM W3 HambOoJiee 3HAYMMBIX B MPOrpaMMe CpPeaHEero oomero odopa3oBaHUS,
IIOCKOJIBKY, C OJJHOM CTOpPOHBI, OH OOECIEYMBAET MHCTPYMEHTAIbHYIO 0a3y i
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JAPYroll CTOPOHBI, POpMHUpYET
JIOTUYECKOE M aOCTPaKTHOE MBIIUICHHE O0YUYaOIIUXCsS Ha YPOBHE, HEOOXOUMOM
JUTsl OCBOEHUST WH(GOPMATHKHU, OOIIECTBO3HAHUS, UCTOPUH, CJIOBECHOCTH U APYTUX
JUCUUIUIMH. B pamMkax maHHOro ydeOHOro Kypca oOydaromiuecsi OBJIaJ€BAIOT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM HayKu, KoTopas (QOpMYJIUpPyeT CBOU
JOCTIKEHHUS B MaTeMaTH4eCcKoi opme.

VY4eOHpIll Kypc anreOpsl U Hadad MaTEMaTHYECKOTO aHalin3a 3aKJIaJIbIBaeT
OCHOBY Il YCIENIHOTO OBJAJCHUS 3aKOHaMHM (U3UKU, XUMHUU, OHOJIOTHUH,
NOHUMAaHUSI OCHOBHBIX TEHJEHUUN pa3BUTHUSI SKOHOMUKH U OOILIECTBEHHOM KU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIB30BaTh WX MJiA JajbHEiIiero oOpa3oBaHUs U B
MOBCETHEBHOM XM3HU. B TO ke BpeMsi oBjajicHuE aOCTPaKTHBIMU U JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMHU alreOpbl M MaTeMaTHYeCKOro aHalii3a pa3BUBAET
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHMHHOCTH, JOKA3bIBATh
YTBEPAKACHUSA C MOMOIIBI0 UHIYKIIUU U PACCYXKIATh JNEAYKTUBHO, UCMIOJIL30BaTh
00001lIeHHEe W KOHKPETH3allMl0, a0CTparupoBaHUE M aHAJIOrUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUYECKOE MBIIUICHHE.

B xoxe usyuenus yueOHOro Kypca «Anrebpa M Hadajla MaTeMaTHUYE€CKOTrO
aHajau3a» oOydYarolluecsl MOJy4YaroT HOBBIA OMBIT PEIICHUS MPUKIAJIHBIX 3ajad,
CaMOCTOSITEJILHOT'O MOCTPOEHUS MAaTEeMaTUYECKUX MOJIeNIed peajbHbIX CUTYyalluH,
UHTEpPIpETAllMd  MOJYYEHHBIX  PEIIEHWH, 3HAKOMATCS C  IpUMEpamu
MaTeMaTU4YECKUX 3aKOHOMEPHOCTEH B MPHUPOAE, HAYKE U HCKYCCTBE, C
BBIJJAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITUSIMU U UX ABTOPAMHU.

YuebHbIl Kypc 00J1alaeT 3HAYUTENIBHBIM BOCIIUTATEIbHBIM MOTEHIIUATIOM,
KOTOpBIM peanu3yeTcss Kak uepe3 y4eOHbI Marepualn, CroCOOCTBYIOIIMIMA
(GbopMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK M dYepe3 Crenuduky ydeOHOU
NEeATeNbHOCTU, TpeOyromed MNpoAOKUTEIPHON KOHIICHTpAIlMd BHHUMAaHUS,
CaMOCTOSITENTbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 3a MOJIYYeHHBIN pe3ysIbTarT.

B ocHoBe MeToauku oOydeHus anreOpe 1 HayajlaM MaTeMaTHYECKOTro aHAIKM3a
JEKUT ACSTENbHOCTHBIN IPUHIUIT OO yUYEeHHUS.

B cTpykrype yuebHOoro kypca «Anredpa u Hayajia MaTeMaTH4ECKOr0 aHATIN3a»
BBIJICJIEHBl  CIEAYIOIIHNE COJAEPKATEIbHO-METOANYECKHuEe JNuHuU: «Yucna wu
BbIUMCIeHUsA», «DyHKIMM U rpadukny», «YpaBHeHUS W HepaBeHCTBay», «Hauana
MaTeMaTU4ecKoro aHaiausa», «MHoxecTBa U JorMka». Bce OCHOBHBbIE
COJIEpKATENIbHO-METOJJUYECKUE JIMHUU HW3Y4YalOTCSd Ha MPOTSHKEHUH JABYX JIET



0o0y4eHHs Ha YPOBHE CpPEHEro OO0IIEero 00pa3oBaHusl, €CTECTBEHHO JIOMOJIHSIS JPYT
Jpyra 1 MOCTENEHHO HACHIIIAasCh HOBBIMU TEMaMHU U pa3jenamu. JlaHHbi ydeOHbIN
KypC SIBJISIETCS WMHTErPAaTUBHBIM, IOCKOJIBKY OOBEAMHSET B cebe colepkaHue
HECKOJIbKUX MAaTeMaTHYECKHX IUCIUIUIMH, TaKMX KaK anredpa, TPUTOHOMETpPHS,
MaTeMaTUYECKUM aHATU3, TEOPUS MHOKECTB, MaTeMaTuueckas jJjoruka u apyrue. [lo
Mepe TOTO KaK 00ydJaroluecs: OBJIaIeBaOT BCE Ooyiee MUPOKUM MAaTeMaTHUYECKUM
anmapaTtoM, y HHUX IMOCJIEeI0BaTEIbHO (POPMUPYETCSI M COBEPIIIEHCTBYETCS YMEHHUE
CTPOUTh MAaTEMAaTHUECKYI0 MOJI€Jb pEalbHON CHUTyallud, NPUMEHSTh 3HaHUS,
MOJIYYEHHBbIE TIPU H3YYECHHHM Y4eOHOro Kypca, JUIS PELICHHs CaMOCTOSITEIBHO
chopMyIHMpOBaHHON MaTeMaTHYECKOW 3aJayd, a 3aTeM HHTEPIPETHPOBATH CBOU
OTBET.

ConepxatenbHO-MeTOANYECKas JUHUSA «YUuciaa U BBIYUCIICHUS 3aBEpIACT
(dbopMUpOBaHNE HABBIKOB MCIOJIB30BAHMS IEUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAYaTO Ha YPOBHE OCHOBHOI'0 0011ero oopazoBanus. Ha ypoBHe cpegHero ooiiero
oOpa3oBaHus 0co0O€ BHUMaHWE yAemseTcs  (OPMUPOBAHHIO  HABBIKOB
pallMOHANIbHBIX BBIUMCIICHUM, BKIIOUYAIONIUX B CE€0Sl MCMOJb30BAHUE PA3JIMUYHBIX
dbopM 3amucu 4uclia, yMEHUE JeNaTh MNPUKHUAKY, BBINOIHIATH MPUOIMKEHHBIE
BBIYMCIICHUS, OLICHUBATh YHUCIIOBBIE BBIPAXKEHUS, padOTaThb C MAaTEeMAaTHUYECKUMHU
KOHCTAaHTaMHU. 3HAKOMbIE OOY4YalOIUMCSI MHOXKECTBA HATYypaJIbHBIX, UEIbIX,
pallMOHANBHBIX M JICUCTBUTEIBHBIX  YHCEN  JIOMOJHSIOTCS ~ MHOXECTBOM
KOMIUIEKCHBIX 4ucen. B  KakaoM ©3 3THUX MHOXKECTB pacCMaTpUBAIOTCS
CBOMCTBEHHBIE €My crenuduueckre 3aJadyd U ONepaluu: JACJICHHE HaIlleno,
OMEPUPOBAHUE OCTAaTKAMM Ha MHOXECTBE ILIEJbIX 4YHCeN, OCcOOble CBOWMCTBA
pallMOHAJILHBIX U MPPALMOHATIBHBIX YHCeN, apuMeTHnyecKue ornepaiuu, a Takxke
U3BJICYEHUE KOPHSA HATYpaJbHOM CTENEHW Ha MHOKECTBE KOMIUIEKCHBIX YHCE].
brnarogapst mocienoBaTeIbHOMY pPACHIMPEHUIO Kpyra HCIOJIb3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOKHOCTSMHU MX MPUMEHEHHS JJI PEIICHUS] pa3IuyHbIX 3a/1a4
dbopmupyeTcst mpeAcTaBICHUE O €IMHCTBE MAaTeMaTHKM KaK HAayKu U €€ poJid B
NOCTPOCHUU MOJIeNIel pealbHOr0 MHpa, HIUPOKO HCIOJB3YIOTCA 0000IIeHUE U
KOHKpETHU3aIIUsl.

Jlunusa «YpaBHEHUSI U HEPABEHCTBA» PEANM3YETCS Ha MPOTSKEHUU BCETO
oOy4eHHs] Ha YPOBHE CpeIHEro oOIIero oOpa3oBaHUsA, IMOCKOIbKY B KaKIOM
paznene IlporpaMmbl TPEnyCMOTPEHO pEIICHHE COOTBETCTBYIONIMX 3adad. B
pe3yabTare oOOydYalollMecsl OBJIaJIEBAIOT PA3IUYHBIMU METOJIAMH  PEIICHUS
pallMOHANIbHBIX, HUPPALMOHAJIBHBIX, IMOKa3aTElIbHBIX, JIOTapUPMUUYECKUX U
TPUTOHOMETPUYECKUX YpPaBHEHUM, HEPAaBEHCTB M CHUCTEM, a TaKxke 3a/aad,
comepKamux napameTpbl. [lomyyeHHble yMEHUS IIMPOKO HCIOJB3YIOTCA MpHU
UCCIIeIOBaHUU (DYHKIIMA C TIOMOIIBI0 MTPOU3BOJAHON, TIPU PEIICHUHA TPHUKIATHBIX
3a7a4 U 3a7a4 Ha HaXOXJEeHHWE HauOOIbIIUX U HAUMEHbBIINX 3HAYEHUU (PYHKIUU.



JlanHasi conepskarenbHasi JIMHUSL BKJIIOYAeT B ce0sl Takke (OPMUPOBAHUE YMEHUU
BBIMIONIHATh ~ pacy€rel 1o  QopMynaMm, MpeoOpa3oBaHHsl  PalMOHAIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHX BBIPAKECHHM, a TaKXe BbIPAXKEHUH,
COJIepKAIlUX CTEeNeHH W Jiorapudmsel. brarogaps HU3ydeHUIO anredpandyecKkoro
MaTepHalla IPOUCXOUT JlajJbHENIIIee pa3BUTHE AITOPUTMUUECKOT0 U aOCTPAKTHOTO
MBIIIJIEHUST 00yYaromuxcs, GOPMHUPYIOTCS HaBBIKH JACTYKTHBHBIX PacCCy>KIEHUH,
paboThl C CHMBOJIBHBIMH (OpMamH, MpPEICTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJE PABEHCTB U HEpaBEHCTB. AlreOpa npenaiaraer 3ppeKkTuBHbIE
UHCTPYMEHTBI [JIsl pEHICHUs] TMPAKTUYECKUX W €CTECTBEHHO-HAy4YHBIX 3ajady,
HarJIsIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

ConepxarenbHo-MeTOAMYeCcKass JuHUA «DyHKIMH © TpaduKku» TECHO
NeperieTaeTcs ¢ JPYrUMU JIMHUSAMHM Y4e€OHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICIIE 3aJa€T MOCIE0BaTENbHOCTh U3YUEHUsI MaTepuania. M3ydeHue cTerneHHou,
MOKa3aTeIbHOM, JIorapu(PMUUECKO U TPUTOHOMETPUUECKUX (PYHKIIUH, UX CBOWCTB
U rpaduKOB, UCTIOIB30BaHNE (DYHKIMHA TSI PENICHUS 3a/7ad U3 JAPYTUX YIeOHBIX
PEIMETOB U PEAIbHOM KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIH30M,
TaKk M C pEIIeHHEeM YpaBHEHUU U HepaBeHCTB. [lpu 3TOM OosblllOE BHUMaHUE
ynensiercst GOpMHUPOBAHUIO YMEHHS BbIpakaTh (OpMyIaMH 3aBUCUMOCTH MEXAY
pa3IMYHBIMM BEJIMYMHAMH, MCCIIEIOBAaTh IOJYyYEHHbIE (YHKLUUU, CTPOUTH HX
rpaduku. Marepuai 3Toil cojepkaTeIbHON JIMHUK HAIlEJICH Ha Pa3BUTHE YMEHUU U
HABBIKOB, MO3BOJISONINX BHIPAXKATh 3aBUCUMOCTH MEX]1y BEIMYMHAMU B PA3TUIHON
dbopme: aHAIMTHYIECKOM, Tpadudeckoit u caoBecHOU. Ero m3ydueHue crnocoOCTByeT
Pa3BUTHUIO AJTOPUTMHUUECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIECHHI0 U
KOHKPETHU3ALMH, UCTIONb30BAHUIO aHAJIOTHA.

ConepxxarenbHasi nuHus «Hauyana MareMaTHyeckoro aHajuzay MO03BOJISET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MAaTEeMaTUYECKUX, TaK W MPUKIAIHBIX 3a/ad,
JOCTYIHBIX OOYyYaroUIMMCsl, TaK KaK y HUX IOSBISETCA BO3MOYKHOCTh CTPOUTH
rpa@uKy  CIOXKHBIX (YHKLIMMA, ONpeAensTb HX HauOONbIIME W HaWMEHbIINE
3HAUEHHUS, BBIYUCIATH IUIOMIAAU (PUTyp U OOBEMBI Tel, HAXOAUTH CKOPOCTH M
YCKOpeHHsI TmpoueccoB. JlaHHasg coaep)karenpHas JIMHAA OTKPHIBAET HOBBIE
BO3MOXHOCTH TIOCTPOEHHMS] MAaT€MAaTHYECKHX MOJEIEH pealbHbIX CHUTYyalui,
MO3BOJISIET HAXOJUTh HAUJTy4llIee PEIICHUE B MPUKIIAHBIX, B TOM YHUCIIE COI[UATIBHO-
SKOHOMHYECKHX, 3a7adyax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOTO aHaJIM3a
CIOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO, (POPMATBHO-IOIHYECKOTO U KPEaTUBHOTO
MBIIIJIEHUS, (POPMUPOBAHUIO YMEHHUW pACIO3HABaTh MPOSIBICHUS 3aKOHOB
MaTEeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOyJaronInecs y3HaloT O BbIIAIOIIUXCS
pe3ynbTaTax, MOJYYECHHBIX B XOJ€ Pa3BUTHS MaTEMaTUKU KaK HAYKH, U 00 HX
aBTOPAX.



ConeprxatenbHO-MeTOuYecKas: JTUHUST «MHOXKECTBA U JIOTHKA» BKJIIOYAET B
ceOst DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4eCKoW JOTUKU. TeopeTuko-
MHOKECTBEHHBIE MTPEICTABICHHS MPOHU3BIBAIOT BECh KYPC IKOJIbHON MaTeMaTHUKH
U TpeiaraloT HanbOojee YHUBEPCAIbHBIM S3bIK, OOBEIUHSIIONIMNA BCE Pa3/elibl
MaTEeMaTUKH W €€ TPWIOKCHUH, OHU CBS3BIBAIOT pPa3HbIE MaTeMaTHYCCKUE
JUCIUIUIMHBL W WX TMPWIOXKEHUs B efauHoe 1ernoe. [loaTomy BakHO maTh
BO3MOXXHOCTh OOydYaromeMycsi MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMECHHOW MAaTEMaTHUKH W HCIIOJIL30BATh €0 JIJIS BBIPAKEHUS CBOWX MBICIIECH.
JpyruM BakKHBIM TPU3HAKOM MaTEeMaTUKH KaK HAyKd CJEAyeT IPU3HATh
CBOMCTBEHHYIO €l CTpOrocTh OOOCHOBaHUW U CIEAOBaHHE OMNpPEACIEHHBIM
NpaBWIaM  TOCTPOCHUS  JOKA3aTeNbCTB.  3HAKOMCTBO C  JJEMEHTaMH
MaTEMaTUYECKON JIOTUKA CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOT'O MBIIUICHHS
00y4arommnxcs, IO3BOJIIET UM CTPOUTH CBOM PACCYKJEHUS HA OCHOBE JIOTUYECKUX
npaBul, GOPMUPYET HABBIKU KPUTUUECKOT'O MBIIIICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayaja MaTEMaTUYECKOIO aHaIU3a»
IPUCYTCTBYIOT OCHOBBI MaTEMaTHYECKOT'O0 MOJCIUPOBAHUS, KOTOPHIE MPU3BAHBI
CrocoO0CTBOBaTh (OPMUPOBAHUIO HABBIKOB IOCTPOEHUS MOJENEH peanbHbIX
CUTYyallii, HCCIEAOBAHMS DTHX MOJENEeH C TIOMOIIBIO armapara aiareopbl U
MaTEMaTUIECKOTO aHajan3a, WHTEPIpPETAIMH TOIYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHAS BIUIETCHBI B KaXKIIBIH U3 Pa3/IeNoB MPOTPaMMBbI, TIOCKOJIBKY BECh MaTepHa
y4eOHOro Kypca IIMPOKO HCIOJIb3YeTCs IJis pEelIeHHs NMPUKIaaHbIX 3anad. [lpu
pElIeHUH  pealbHbIX  NPAaKTUYECKUX  3aJad  oOydaromiuecss  pa3BUBAIOT
HAOII0JIaTeIbHOCTh, YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IaTh M  KOHKPETU3UPOBATh  IPoOJIeMy.
HestenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX 3a7a4
OpraHu3yeTcs B MPOIIECCe U3YyUEHUs BCEX TeM yueOHOro Kypca «Anredpa u Havana
MaTEMaTHYECKOTO aHaTTN3a.

Ha wusyuenune yueOHOro Kypca «Anredpa M Hayajla MaTeMaTHYeCKOro
aHanuzay» oTBoauTcs 272 vaca: B 10 ximacce — 136 gacoB (4 daca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIIO).

BocnuraTebHbIH MOTEHHHAJ  MpeaMera «AJredpa W  Hayaja
MAaTeMaTHYeCKOI0 AHAJIM32)» PEATU3YETCS Yepe3:

MaKCUMaJIbHOE UCITOJIb30BAHUE BOCIIUTATEIbHBIX BO3MOKHOCTEN COJIEPIKAHUS
y4eOHOro mpeaMera 4Yepe3 JIEMOHCTPAIUIO JETSM TPUMEPOB OTBETCTBEHHOTO,
TPKIAHCKOTO TOBECHUS, MPOSBICHUS YEIOBEKONIOONS W T0OpOCEPICYHOCTH,
NepeBojl COAEpKaHUS C YPOBHS 3HAHWW HA YPOBEHb JIMYHOCTHBIX CMBICIIOB,
BOCIIPUSITHE IEHHOCTEH dYepe3 MmoadOp COOTBETCTBYIOIIUX TEKCTOB JUIsl YTEHHUS,
3a/1a4 JJIsl perieHus], MPoOJIEeMHBIX CUTYaIlui NJisi OOCYKJEHUsI B KJacce, aHallu3



NOCTYNKOB JIIOJIeH, UCTOpUM Cyae0, KOMMEHTApuu K MPOUCXOIAIIMM B MHpE
COOBITHSAM, POPMHUPOBAHUS Y 00YUAIOIIUXCS POCCUHCKUX TPAAULIMOHHBIX TyXOBHO-
HPABCTBEHHBIX M COLUMOKYJBTYPHBIX LIEHHOCTEH, POCCUHCKOrO0 HCTOPUYECKOTO
CO3HAHUS HAa OCHOBE MCTOPUYECKOrO MPOCBELIEHUS; MOJ00p COOTBETCTBYIOIIETO
COJIEp)KaHUsl YPOKOB, 3a/JaHMM, BCIIOMOIAaTENIbHBIX MAaTepUaIoB, NPOOJIEMHBIX
CUTYyaIuH JJ1s1 00CYKICHUIA;

BbIOOp METOAOB, METOAMK, TEXHOJIOTUH, OKa3bIBAIOIIMX BOCIHUTATEIHHOE
BO3/ICHCTBHE HAa JUYHOCTh B COOTBETCTBUU C BOCIIUTATENIbHBIM HI€AJIOM, LIENbIO U
3aJlayaMy  BOCHHUTAHMS, LIEJEBBIMA OpPUEHTHUpPAMHU pPE3yJbTaTOB BOCHHUTAHMUS;
peann3alnuio NpUOPUTETa BOCIUTAHUS B YU€OHOU NEeSATENbHOCTH;

NpUBJICUCHUE BHUMAaHMsI 00y4YaroInXCsl K ICHHOCTHOMY aCIeKTy U3ydaeMbIX
Ha YpOKax TMpEAMETOB, SIBICHUH M COOBITUN, MHULIUUPOBAHHE OOCYKIEHUH,
BBICKa3bIBAaHUM CBOEr0 MHEHHs, BBIPAOOTKM CBOErO JMYHOCTHOTO OTHOLICHUS K
U3y4aeMbIM COOBITHUSIM, SIBICHUSAM, JIMLIAM;

ucnionbzoBanue MKT u OUCTAaHIIMOHHBIX OOPa30BATENIbHBIX TEXHOJIOTUIA
oOydeHust (IPOrpaMMbI-TPEHAXKEPBI, TECThl B JJIEKTPOHHBIX MPUIIOKEHUSX,
MYyJIbTUMEIUWHBIE NPE3EHTALMH, HAay4YHO-NONYJSpHbIE Iepenayd, (UIbMBL,
oOyyaroliue calThl M MPOrpaMMbl, YPOKM OHJIAH, BHUJEO JEKLIUH, BHUJIEO
KOH(epeHuu u Ap.);

NpUMEHEHUE UHTEPAKTUBHBIX (POpM yueOHOU pabdoThl — UHTEIIEKTYalbHBIX,
CTUMYJIMPYIOIIMX ITO3HABATEIbHYI0 MOTHBALMIO, UTPOBBIX METOAMK, AUCKYCCHUH,
JAOMIUX BO3MOXHOCTh MPUOOPECTH OMBIT BEIEHUS KOHCTPYKTHBHOI'O JMAJIOTa;
IpPyNIoBOM paboThl, KOTOpPask YYUT CTPOUTH OTHOIIEHUS U AEMCTBOBATh B KOMaH/IE,
CIIOCOOCTBYET Pa3BUTHUIO KPUTUYECKOT'O MBIIICHHUS;

no0yxxaeHue oOydarolmuxcss CcoOJIroAaTb HOPMBI IIOBEJEHUS, IIpaBUiIa
OOIIeHHsT CO CBEPCTHUKAMU U TeJaroraM, COOTBETCTBYIOIIHWE YKJaay
0011eo0pazoBaTenbHON OpraHu3aLuH, YCTaHOBJIEHUE " HOJIEPIKKY
no0poxkenaTeibHOM atrMocdephl, YCTAHOBJICHHUE JOBEPUTEIBHBIX OTHOIIECHUN
MEX]y YUUTEIEM U €T0 YUYEHUKaMH, CIIOCOOCTBYIOIINX MO3UTUBHOMY BOCIIPUATHIO
ydJaluMucs TpeOOBaHUM U MTPOCHO YUUTENS Yepe3 )KUBOM JUAIOT, IPUBJICUCHHUE UX
BHUMaHHUig K 0OcyxaaemMol Ha Yypoke HMH(GOpPMALMK, AaKTUBHU3ALMUI HUX
IIO3HABATEIbHOM EATEIBHOCTH YEpe3 UCIIONIb30BAHNE 3aHUMATENIbHBIX 3JIEMEHTOB,
UCTOPUI U3 )KU3HU COBPEMEHHHUKOB;

Oopranu3anuio medcTsa MOTUBUPOBAHHBIX U APYAUPOBAHHBIX 00YYAIOIINXCS
HaJ HEYCHEBAIOIIMMHM OJHOKJIACCHUKaMH, B TOM YHCI€ C OCOOBIMH
00pa30BaTEIbHBIMU  MOTPEOHOCTSMM, JAIOLIET0  OOY4YaloIUMCS  COLHUAIbHO
3HAYMMBIH ONBIT COTPYIHUYECTBA U B3aUMHOI IOMOIIY;



WHUIMUUPOBAHUC u NoAACPKKY HCCHGHOB&TCHBCKOﬁ ACATCIIbHOCTU
O6y‘IaIOHII/IXCH, INIAHUPOBAHUC W BBIIIOJIHCHHUC HWHANBUAYAJIbHBIX H TI'PYIIIIOBBIX
ITPOCKTOB BOCHUTATEIBHOMN HaIIPpaBJICHHOCTH.

COJAEP XAHME OBYUYEHUA
10 KIIACC

Yucia 1 BHIYUCTICHUA

Panmonanbubie uncia. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOHU, IMPOIICHTHI,
OeckoHeuHble Tepuoanyeckue aApoou. [IpumeHenue apobelt U MPOIEHTOB IS
penieHns NPUKIaAHbIX 3a4a4 U3 Pa3JINYHbIX OTPACIEH 3HAHUM U PEAIbHOW JKU3HHU.

JevictBuTenbHble uKcna. PanvoHanmbHblE W UppalMOHAJBHBIE YHCIIA.
ApudmMernueckre  omnepanud € JEHCTBUTEIBHBIMU  yuciaamMu.  Moayib
JIEUCTBUTENBHOTO YKCIia U ero cBOMCTBA. [IpuOmmkEéHHbIC BEIYUCIICHUS, TPABUIIA
OKPYTJICHHUs], IPUKUKA U OLIEHKA PE3YyJIbTaTa BIYNCICHUMN.

Crenenp ¢ wuensiM mnokaszareneM. bunom Herorona. Hcnonbp3oBaHue
noaxosien popMbl 3aucu TEUCTBUTENBHBIX YHCEN JIJISl PEIICHUS TPAKTUYECKUX
3a71a4 Y MPEJACTABJICHUS JAHHBIX.

ApudmMernyecknii KOpeHb HATYpaJIbHON CTENIEHU U €ro CBOICTBA.

CreneHbp € pauuMoOHaJIbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JIEUCTBUTEIIBHBIM [1OKA3aTEIEM.

Jlorapudm umcma. CpoiictBa jorapudma. JlecsTUUHBIE W HaTypalbHbBIE
aorapupMsl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCHHYC U apKTaHI'€HC YHCIIOBOTO apryMeHTa.

YpaBHeHUs] U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE NPEOOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIE YpaBHEHMS U YypaBHEHHUs-CIEACTBUSA. HepaBeHCTBO,
pelIeHrne HEPAaBEHCTBA.

OCHOBHBIE METObI PELICHUS LIETBIX U APOOHO-PAMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB. MHOIOWIEHbl OT OJHOW NEpPEMEHHOW. JlelleHne MHOrodjeHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorouseHsl ¢ neasiMu KoddhPuimeHTamu.
Teopema Buera.

[IpeoOpa3oBaHus YHCTOBBIX BHIPAXKEHUHN, COJEPIKAIINX CTETIEHN U KOPHHU.

NppanmonanbHbie YpaBHEHUS. OcHOBHBIE METOZBI peleHus
VPPaLlMOHAIBHBIX YPaBHECHUM.

IToka3aTenbHble ypaBHEHHs. OCHOBHBIE METO/bl PELICHHs IMOKA3aTEIbHBIX
YPaBHEHHM.

[IpeoOpazoBaHue BbIpaXeHH, COAEpKALTUX JTOTapu(MBbI.



Jlorapudmuueckue YpaBHEHUS. OcHOBHbIE METO/bI peleHus
Jgorapu(MUYECKUX YpaBHEHHI.

OcHOBHBIE TPUTOHOMETPUUYECKHUE bopMyIIbL. [IpeoOpazoBanue
TPUTOHOMETPHUUYECKUX BBIPAKEHUM. PellieHne TPUroHOMETPUIECKUX YPABHEHH.

Pemienue cucreM JIMHEWHBIX YypaBHEHMM. Marpuua CUCTEMBl JIMHEUHBIX
ypaBHeHH. OnpenenuTens MaTpUIIbl 2X2, €ro TEOMETPUUECKUN CMBICI U CBOICTBA,
BBIYMCIICHUE €T0 3HAYECHUS, NIPUMEHEHUE OINPEHCIUTENS Ui PEUICHUs CUCTEMBI
JIMHEMHBIX YypaBHEHUU. PelieHne npukiagHblX 3a7ad C IOMOIIBK) CUCTEMBI
JIMHENHBIX ypaBHEHUU. McciienoBaHe TOCTPOCHHOW MOJENN C TTOMOIIBIO MaTPUIL
Y OIIPEAECIINUTEIIEH.

[Toctpoenne MaTeMaTUYECKUX MOJEIEN peaJbHOM CUTyalMH C IOMOIIBIO
YPaBHEHUUW M HEpPaBEHCTB. lIprMeHeHHE ypaBHEHHMU U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3aa4 U 3a/1a4 U3 pa3JIMyHbIX 00J1acTeil HAyKU U peabHOU )KU3HU.

DYyHKIUHN U TPaPUKHU

OyHkuusg, crnocoObl 3afaHus QyHKIUH. B3anMHO oOpaTHbIe (YHKUIUU.
Komnozummss @yskuuit. I'paduk QyHKIuu. OnemMeHTapHble NpeoOdpa3zoBaHUs
rpaduKoB QyHKITUH.

OO6mnacth ompenereHuss 1 MHOXKECTBO 3HaueHuW ¢yHkuuu. Hymu dyHkimm.
[IpomexxyTkH 3HaKonocTossHCTBA. UETHBIE M HeuéTHbIe QyHKUMU. [lepuoanueckue
¢yskuuu. IIpoMexXyTKM MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MHHHMYMBbI
¢bynkiuu. Hanbomnpiee n HauMeHbIee 3HaYeHUST QYHKIIMUA HA TPOMEKYTKE.

JluneitHasi, KBajpaTuyHash W ApOOHO-TMHEHHAs (PYHKIUU. DJIEeMEHTapHOE
UCCIIEIOBAHNE U TOCTPOEHUE UX IPaUKOB.

CrenenHas (GyHKUMS ¢ HATypajdbHBIM U IIEJIbIM MoOKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHs N-Oi CTENEHU Kak (PYHKIIMU 0OpaTHOM CTENEHU
C HATYPAJIbHBIM I10KA3aTEIIEM.

[TokazarenbHast U jnorapupmuueckas (YHKIUH, UX CBONCTBA U TpaduUKH.
Ncnonb3oBanue rpad@ukoB GyHKIMM 7151 pelICHUs] YpaBHEHUH.

TpuroHoMmerpruueckasi OKPYKHOCTb, OIPEAECIEHUE TPUTOHOMETPUUYECKUX
(GYHKITUN 9UCIIOBOTO apTyMEHTA.

QOyHKIMOHAIIBHBIE 3aBUCUMOCTH B PpEAJbHBIX IMPOLECCAX W SBICHUSIX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Hayana maTteMaTH4eCKOro aHajamusa

ITociemoBaTeIbHOCTH, CIOCOOBI 3aJaHUd IMOcCJIeIoBaTeabHOCTEH. Merton
MaTEMAaTU4YECKOM MHAYKIMHA. MOHOTOHHBIE U OTPAHUYEHHBIE ITOCIEN0BATEIBHOCTH.
Hcropusi BO3HMKHOBEHHS MAaTEMaTHYECKOIO aHalu3a Kak aHaliu3a OECKOHEUHO
MaJIbIX.

Apudmernueckas U reoMeTpuyecKas mnporpeccuu. beckoneuno yoObiBaromas
reoMmerpudeckas nporpeccusi. Cymma O€CKOHEUHO YOBIBAIOIIEH MeOMETpUYECKOn



Iporpeccuu. JINHENHbIN U 3KCIOHEHIMAIBHBIN pocT. Yucno e. Popmyiia CI0KHBIX
OpoLEHTOB. Mcnonb3oBaHWE MPOrpeccUM Uil PELIEHUs peabHBIX —3a/1ad
IIPUKIIAHOTO XapakKrepa.

HenpepoiBubie (yHKIMuM W ux cBodcTBa. Touku paspbiBa. ACHUMITOTHI
rpagukoB ¢yHkuuid. CBoicTBa (YHKUMU HENpPEphIBHBIX Ha OTpe3ke. Meron
UHTEPBAJIOB JUIs pELICHMs HEpaBeHCTB. [IpuMeHeHue CBOWCTB HENPEPHIBHBIX
(GYHKIMIA U1 pelieHus 3a1ad.

[lepBas u BTOpast npousBoHbIe QyHKIMHU. OnpeneneHue, reOMeTpUIECKUid 1
(Gu3MUECKUl CMBICT MPOU3BOIHOM. Y paBHEHHUE KacaTenbHOU K rpaduKy QyHKIIUH.

[IpousBoaHBIE  DIEMEHTApHBIX  (PYHKIUH. [IpousBogHass  CymMBl,
NPOU3BECHUS, YACTHOT'O U KOMIO3UIIMU (DYHKLIUH.

MHokecTBa M JIOTHKA

MHOX€ecTBO, onepanuy HaJ MHOXKECTBAMM M MX CBOMCTBA. JlHarpammsl
Olinepa—Benna. IIpumeHeHuMe TEOPETHKO-MHOXKECTBEHHOI'O —ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PEUICHUWH 3a4ad W3 JIPYTrUx
y4€OHBIX MTPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHUECKOIO OOBEKTA, CIIEICTBHUE,
JI0Ka3aTebCTBO, PABHOCUJIBHBIC YPAaBHEHMUS.

11 KJIACC

Yucsia 1 BIYUCJICHUS

Harypanbubie u nenble yncna. [I[puMeHeHrne MpU3HAKOB JEIMMOCTU LIEIbIX
yyces, HaumOonpImui obmmi aenutens (mamee — HOJl) m HamMmenbinee oOiiee
kpatHoe (nanee — HOK), ocrarkoB mo moayito, anroputMma EBkiunia s pemeHus
3a/1a4 B 1IEJIBIX YHUCIIAX.

Kowmrmnekcupie uucma. AnreOpawdeckass W TPUTOHOMETpHYECKas (POPMBI
3allUCU KOMIUIEKCHOrO 4Hclia. ApupMeTHUYecKrue Orepalud ¢ KOMIUIEKCHBIMU
yuciamMu. M300pakeHre KOMIUIEKCHBIX YHCET Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu N-oi creneHu u3 KOMIUIEKCHOrO uncia. [Ipumenenue
KOMIUIEKCHBIX YHCEIT JJIsl pelIeHus] (PU3NYECKUX U T€OMETPUUYECKUX 3a]1ay.

YpaBHeHUs] U HEPABEHCTBA

Cucrtema 1 COBOKYITHOCTh YPaBHEHUW U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI
U CUCTEMBbI-CIIEACTBUS. PABHOCHIIbHBIE HEPABEHCTBA.

Ot6op  KOpHEW  TPUTOHOMETPUYECKUX  YpPaBHEHUH C  MOMOIUIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTU. PelieHre TpuroHoMeTpuyecKux HEpaBeHCTB.

OcCHOBHBIE METOABl PELICHUS TOKA3aTeNbHbIX U  JIOTapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS] UPPAIMOHATBHBIX HEPABEHCTB.



OCHOBHBIE METOJbI PEIICHUS CHUCTEM U COBOKYIHOCTEW palOHAJIbHbBIX,
UppalMOHANBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUIECKUX YPaBHEHUI.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MTAPAMETPAMH.

[IprmeHeHne ypaBHEHUN, CHCTEM U HEPABEHCTB K PEHICHUI0 MATEMATUYECKUX
3a/1a4 ¥ 3a/1a4 U3 PA3IMYHbIX 00JacTell HAYKH U PeaIbHOM KU3HU, UHTEPIIpETalus
MOJIYYEHHBIX pPE3yJIbTaTOB.

DOyHKUUM U rpaduku

I'padpux kommoszumu QyHkuuii. ['eomerpuueckue o0pas3bl ypaBHEHUH U
HEPABEHCTB HA KOOPJAWHATHOM IJIOCKOCTH.

Tpuronomerpuyeckue PyHKIINN, X CBONCTBA U TpadUKH.

I'paduueckne meTonpl pemieHus ypaBHEHHM W HepaBeHCTB. ['paduueckue
METO/bI pEICHU 3a7a4 C TapaMeTPaMHU.

Wcnonb3oBanue rpapukoB (QYHKIUN JUIsI UCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT IMPHU PEUICHUU 3aJad U3 APYrHX y4eOHBIX
MPEIMETOB U PEATHHON KU3HHU.

Hayana maTteMaTH4eCKOro aHajamu3a

[IpumeHeHnne NMpou3BOAHON K MCCIENOBaHUIO (YHKIIMI HA MOHOTOHHOCTH M
sKcTpeMyMbl. Haxoxnenne HanbobIero 1 HAMMEHBIIIEro 3HaYeHU I HeTPepbhIBHON
(yHKIMU HA OTpE3KE.

[IpumeHeHne TPOM3BBOAHOW Il HAXOXKIACHHUS HAWJIYUIIEro pPEIICHUS B
NPUKIAIHBIX 3a/adax, s ONpPEAENICHHs] CKOPOCTM U YCKOpPEHHMs IMpoIlecca,
3a1aHHOTO (HOPMYJIIOH WK TpaduKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOICTBO TmepBO0OOpa3HbiX. IlepBooOpasHbie
areMeHTapHbIX QyHKIuH. [IpaBuia Hax0XIeHUS TTEPBOOOPA3HBIX.

Huterpain. ['eomerpruueckuid CMbICT UHTErpaja. Beruncienue onpenenéHHoro
uHTerpaia no gopmyne Hetorona-Jleitonauiia.

[Ipumenenne wHTErpanga IS HaXOXKIEHHUS IUIOMAACH TUIOCKHX (Uryp u
00BEMOB T€OMETPUUECKHUX TEIl.

[Ipumepsr pemenuit auddepeHuanbHbIX ypaBHEHUH. MaremaTuueckoe
MOJICTTUPOBAHUE pPEATbHBIX TPOIECCOB C TOMOIIbI0  auddepeHITnaTbHbIX
YPaBHEHHM.



IVIAHUPYEMBIE PE3YJbBTATBI OCBOEHHMSI TIPOITPAMMBI IO
UH®OPMATHUKE HA YPOBHE CPEJHEI'O OBIIIET'O OFPA30OBAHUSA
(FA3OBBI YPOBEHD)

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINHA 00YUYaAIOMIET0oCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUMCKOT0 OOIIECTBa, MPEACTaBICHUE O MATEeMATHIECKUX
OCHOBAaX (DYHKIIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUH, MPOIEAYD
rpakJaHCKOro  obOmiecTBa  (BBIOOpBI, ONPOCHI W Jpyroe), yMeHHe
B3aHMOJICICTBOBAaTh C COLMAJbHBIMU HWHCTUTYTAMHM B COOTBETCTBUH C WX
GYHKIUSIMUA U HA3HAYCHUEM;

2) NIaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hOpMHUPOBAHHOCTh POCCUHCKOM T'pakTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOIUIOMY M HACTOAIIEMY POCCUUCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSIM POCCUUCKUX MAaTEMATUKOB U POCCUMCKOW MaTEMaTUYECKON IIKOJIbI,
UCIIOJIb30BaHUE JTHX [OCTIDKEHHM B JPYrUX HayKaxX, TEXHONOrusX, cdepax
3KOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapojaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, dTHUYECKOrO MOBEIACHHUS, CBA3AHHOIO C MPAKTHYECKUM
MIPUMEHEHHUEM JOCTUKECHUN HAYKHU U AEATEIbHOCTHIO YUEHOT O, OCO3HAHUE JTUYHOTO
BKJIa/Ia B IOCTPOECHUE YCTOMYUBOIO OYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs O3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, pENIEHUH, pacCyKI€HNUI, BOCIPUUMYHUBOCTD K
MAaTeMaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuvyecKoro BOCHUTAHUSA:

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHSATH MAaTeMAaTHYeCKUE 3HAHUA B
MHTEpecax 3I0pOBOro 1 0e30MmacHOro oopasa *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITUU U
OTJIbIXa, peryispHas (u3nueckass akTUBHOCTH), (U3UUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOMN JAEATENBHOCTBIO;

6) Tpy10BOIr0 BOCIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYIOIIO0Us, HHTEpec K
paznuyHbiM  chepaM  MPOPECCHOHANBHOM  JAESATENILHOCTH,  CBA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHE COBEpIIAaTh OCO3HAHHBIM BBIOOP
Oynymeir mpodeccurt u pearn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHU4yeckoMy  OOpa3oBaHUI0O U



caM0oOOpa3oBaHUI0 Ha TMPOTSHKEHUU BCEH KU3HH, TOTOBHOCTH K aKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3aJ1a4y MaTEMaTUYECKON HApaBIeHHOCTH;

7) IKOJIOTUYeCKOT0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTb  SKOJOTMYECKOM KYJIbTYpbl, TOHUMAHHE BIMSIHUSA
COIMATbHO-?)KOHOMUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOTHON M COIMATBLHOU
Cpellbl, 0OCO3HAHME TJIOOATBLHOTO XapaKTepa dKOJIOTHYECKUX MPOOIEM, OpUCHTAIIHS
HA NPUMEHEHHE MaTEMaTHYEeCKWX 3HAHWM JId pelieHus 3aJad B 00JacTu
OKpY’)Karoliel cpelbl, IUJIAHUPOBAHUE IIOCTYNKOB U OIICHKM HMX BO3MOXKHBIX
MOCJICACTBUM JIJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOIIIECTBEHHOM MPAKTUKH, TOHUMaHHE MaTeMaTHYECKON
HAYKHU KakK cepbl 4eT0BEUECKOU NeATEeNbHOCTH, ITANOB €€ Pa3BUTHS U 3HAYUMOCTHU
JUTSL pa3BUTHUS IUBUIIU3ALIMH, OBJIQICHUE SI3bIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJIbTYpOU Kak CPEACTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH IPOECKTHYIO
U UCCJIE0BATEIbCKYIO AESATEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble jjornueckue a1eicTBMs:

BBISIBISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE IMPU3HAKKM MAaTEMaTUUYECKHUX
O0OBEKTOB, TIOHATHH, OTHOIIEHWHA MEXKIY TOHATHIMH, (POpPMyIUPOBATH
onpeJieNIeHUs] TIOHITUM, YCTaHABIMBATh CYHIECTBEHHBIN MPU3HAK KiacCU(PUKAIUH,
OCHOBaHMSI /1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOJUMOI0 aHAIMN3a;

BOCIIPUHMMATh,  (HOpPMYyIUpOBaTh U  NPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPULIATEIbHBIE, CIMHUYHbBIC, YACTHBIC U 00IIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJIIONECHUSAX U YTBEPXKICHUSX, MpeAsiaraTh KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUU;

J€aTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHJYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKJIFOUEHUI 11O aHAJIOTUH;

IIPOBOJINTH CAMOCTOATENBHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKICHUN
(mpsiMbI€ ¥ OT MPOTUBHOIO), BBICTPAUBATH apryMEHTAIMIO, TPUBOAUTH NPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHS M BHIBOIHI;

BbIOMpaTh crnoco0 pemnieHust y4eOHOM 3ajaud  (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIICHUS, BRIOUpaTh HanboIee MOAXOASAIINI ¢ YUETOM CaMOCTOSATEIBHO
BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciaegoBaTe/ibCKue 1efCTBUS:



UCIIOJIb30BaTh BONPOCHI KaK MCCIICOBATCIIbCKUH HWHCTPYMEHT ITO3HAHMSI,
dbopMynHpoOBaTh  BONPOCH,,  (UKCHPYIOIIUE  MPOTHUBOpPEUYHE,  MPOOJIeMY,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (hOpMHpPOBATH TUIMOTE3y, APTyMEHTUPOBATH
CBOIO TIO3UIINIO0, MHCHHE,

IIPOBOJUTH CAMOCTOSTEIILHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT, UCCIICTOBAHNE
M0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTu4ecKoro o0beKTa, SBJICHHUs, TIpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBICHUSIMU, TIPOIECCAMU;

CaMOCTOSITETLHO (HOPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yJibTaTaM
NPOBEIEHHOTO  HAOJIONEHWS, WCCICIOBAaHUSA, OICHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIEHHIA;

POrHO3UPOBATh BO3MOXKHOE pAa3BUTHUE TIPOIECCa, a TakXKe BBIJIBUTATH
MIPEIOIOXKEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmei:

BBISIBIIAATH JAeUIIUTH WHPOPMAIIUU, JaHHBIX, HEOOXOAMMBIX /I OTBETA Ha
BOIIPOC U JIJIS pELICHUS 3a]1a4u;

BbIOMpATh UH(DOPMAIUIO U3 UCTOYHUKOB PAa3IUYHbIX THUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH UH(OPMAITUIO PAa3IMUHBIX BUJIOB U (pOopM
peACTaBICHNUS,

CTPYKTYpHUpPOBaTh HH(OpMaIMIO, MPEACTABISTL €€ B pazUyHbIX (opmax,
WLTIOCTPUPOBATh TpadUyecKy;

OLICHUBATH HaJEXKHOCTh uH(pOpMaIu o CaMOCTOSITEIbHO
c(hopMyIHPOBAHHBIM KPUTEPHUSM.

KoMMyHuKaTHBHBIE YHHBeEpPCaJIbHbIe Y4eOHbIE JeCTBUS

OO01enue:

BOCIIPUHHUMATH U (POPMYIIUPOBATH CYKICHHSI B COOTBETCTBUU C YCIOBUAMHU U
IEJISIMU OOIIICHMSI, ICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX
M ITIACBMEHHBIX TEKCTaX, JaBaTb IIOSCHEHUS II0 XOAYy pEILICHUs 3a1a4H,
KOMMEHTHUPOBATH IMOJIYYEHHBIN PE3YJIbTAT;

B XO7le OOCYXJIEHHUsI 3a]laBaTh BOIPOCHI MO CYIIECTBY OOCYXIAAEMOU TEMBI,
npoOJieMbl, periaeMoil 3ajaud, BBICKA3bIBATH WJEH, HAIICJICHHBIE HA TOUCK
pELIEHUs], COMOCTABIATh CBOM CYXKIECHHUS C CYXICHUAMU APYIUX YYAaCTHUKOB
nuasnora, oOHapyXMBaTh Pa3udyue W CXOJICTBO TO3UIMNA, B KOPPEKTHOU (opme
dbopMyIHpoOBaTh pa3HOTIACHS, CBOM BO3PAKECHUS;

IPEICTABIATh PE3YIAbTATHl PEIICHUSA 3a74a4d, DKCIIEPUMEHTA, UCCIIENO0BAHM,
MPOEKTa, CaMOCTOSITEIBHO BBIOMpPATh (opMaT BBICTYIUIEHUS C Y4€TOM 3ajad
MIPE3CHTAIIMU U OCOOCHHOCTEHN ayIUTOPHHU.



PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE /1eiliCTBUSA

Camoopranusanus:

COCTAaBJIAThH IIJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOMPATh CIIOCOO pEIIeHUs C
y4€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEeHTHUPOBAThH
U KOPPEKTHPOBATh BAPUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(MOpMaLUK.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBII HHTEJJIEKT:

BJIQJCTh HABBIKAMHU  TIO3HABAaTEIbHOW  pEQUIEKCUU KaK  OCO3HAHUSA
COBEPILIAEMBIX JEUCTBUI U MBICIHUTENbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJIETh
crnoco0aMu CaMOINPOBEPKH, CAMOKOHTPOJISI MpoIlecca M Pe3ysibTara pelIeHUs
MaTeMaTHUYEeCKOM 3a/1auu;

NpEeABUIETh TPYAHOCTH, KOTOPbIE€ MOTYT BOSHUKHYTh IIPU PEIICHUU 3a7ayH,
BHOCUTbH KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJCHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHUE PE3yJIbTaTa LIEIH U YCIOBUSAM, OOBIACHATH PUUNHBI
JOCTH>KEHUSI WM HEAOCTHKEHUSI Pe3yJbTaTOB AESATEIbHOCTH, HAXOAUTH OLIUOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHaAs 1eATENIbHOCTD:

MOHUMAaTh M HMCHOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIUBUAYAIBHOU
paboThl mMpU pelleHHH Y4eOHbIX 3a]ay, MPUHUMATh LEIb COBMECTHOMU
NEeSATENbHOCTH, TJIAHUPOBATh OPraHU3alMI0 COBMECTHOM palOoThl, pachpenensiTh
BUJIBI pabOT, TOroBapUBaTHCs, 00CYKIaTh MPOIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHHS HECKOJILKMX JIIOJICH;

y4acTBOBATh B IPYyNIOBBIX QopMax paboTsl (00CYyXJeHHUs, OOMEH MHEHHIA,
«MO3T'OBBIE IITYPMBI» U UHBIE), BHITIOIHATH CBOIO YaCTh pabOThI U KOOPIUHUPOBATH
CBOU JICHUCTBUS C APYTUMHU YIE€HAMU KOMaH/bl, OEHUBATh KAUECTBO CBOETrO BKJIAJa
B OOmMi TPOAYKT MO KpUTEpHUsiM, CHOPMYIUPOBAHHBIM  YYACTHHUKAMU
B3aNMOJICCTBHUSL.

IHHPEAMETHBIE PE3YJIBTATBI

K xonmy ob0yuenuss B 10 kiacce oOydyaromUiics TOJYYUT CIEAYIOIINE
npeAMETHbIE Pe3yNbTaThl MO OTJAEIBLHBIM TeMaM pabodeill mporpaMMmbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOT0 aHAIIU3a:

Yucia 1 BIYMCICHUA:

CBOOOJTHO OIEPUPOBATH TOHATHSIMHU: DPAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuoanyuecKas JpoOb, TPOLEHTHI, HppalMOHAIBLHOE YHCJIO, MHOXECTBa
palMOHAIIbHBIX U JACUCTBUTEIbHBIX YUCEN, MOYJb JEHCTBUTEIBHOT O YUCIIA;

NPUMEHSATh JpOOM W TPOIEHTHI JUIsl PEIICHWs NPUKIAIHBIX 3aJad W3
Pa3IUYHBIX OTPACIIEN 3HAHUN U PEATTbHOM KU3HU,



MPUMEHSTh NPUOTMKEHHBIC BBHIUUCIICHUS, MIPABUIIA OKPYTJICHUS, IPUKUIKY U
OIIEHKY pEe3yJIbTaTa BBIUYMCICHUM;

CBOOOJIHO ONEPUPOBATh TOHATHEM: CTENEHb C IENBIM IIOKa3aTelieM,
UCIIOJIB30BaTh MOAXOAIIYI0 (DOPMY 3aMKCU ACUCTBUTEIBHBIX YUCEIT JJISI PEIICHUS
MPAKTUYECKUX 3a/1a4 U PEACTABICHUS TaHHBIX;

CBOOOJIHO OIEPHUPOBATH MOHITHEM: apr(PMETHUUYECKUN KOPEHb HATypaJIbHOM
CTCIICHHU,;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM: CTEIIEHb C PAIIMOHAILHBIM MOKA3aTENIEM;

CBOOOJIHO OIEPUPOBATh MMOHATHSAMU: JiorapudM 4YUCTIa, JTECITUYHBIE WU
HaTypaJIbHBIC JIOTApU(PMBI;

CBOOOJIHO ONEPUPOBATh MOHATUSMH: CHHYC, KOCMHYC, TaHT€HC, KOTAHI'CHC
YUCIIOBOT'O apTyMEHTA;

ONEPUPOBATH MOHATUSIMU: APKCUHYC, aPKKOCUHYC W APKTAHI€HC YHCIOBOTO
apryMmeHra.

YpaBHeHUS] U HEPABEHCTBA:

CBOOO/IHO OINEpPUPOBATH MOHATHUAMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIC YPABHEHUS U YPABHEHUSI-CIICCTBUS, PABHOCUJIbHBIE HEPABEHCTBA,;

IPUMEHATh pPa3IMYHbIE METOABI PCEIICHUS PAIUOHAIBHBIX M JPOOHO-
pallMOHANIBHBIX YPAaBHEHUM, NPUMEHSATh METOJI HWHTEPBAJIOB JJISl PEIICHUS
HEPABEHCTB;

CBOOOJIHO OIEPUPOBATh IMOHATHSMH: MHOTOWIEH OT OJHON IEepEeMEHHOM,
MHOT'OYJIEH C IEeIbIMU KO PUIIMeHTaMHU, KOPHU MHOTOUYJIEHA, IPUMCHSITH JEICHUE
MHOIOWIEHAa Ha MHOTOYIEH C OCTaTkoM, TeopeMy be3dy m Teopemy Buera s
pelIeHus 3aaay;

CBOOOJIHO ONEpPUPOBATh TOHATUSIMHU: CHCTEMa JIMHEWHBIX YpaBHEHHH,
MaTpuIia, ONpPEACIUTEIb MaTpUllbl 2 X 2 W €ro TEOMETPUUYECKHUU CMBICH,
WCIIOJIb30BATh CBOWMCTBA ONPENEIUTENs 2 X 2 JJId BBIYMCICHHS €ro 3HAYCHUS,
MPUMEHATh ONPEACIUTENA ISl PEHICHUS CHUCTEMbl JIMHEHHBIX YpaBHEHUHU,
MOJIETTUPOBATh PEAIbHBIE CUTYAllMH C TTOMOIIBIO CUCTEMBbI JIMHEWUHBIX YPaBHECHU,
HCCJIE0BATh MOCTPOCHHBIC MOJEIA C IIOMOIINBIO MATPHUIl W OIPEACITUTEIIEH,
VMHTEPIPETUPOBATH MOIYUYCHHBIN PE3YybTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUH C KOpPHSAMU Il TIpeoOpa3oBaHUs
BBIPKECHUM;

BBITIOJTHATH MPE0OPa30BAHMS YHCIOBBIX BBIPAKEHUM, COIEPKAIIUX CTETICHH C
palMOHATBHBIM MOKA3aTEIIEM;

HCITOJIL30BaTh CBOMCTBA jorapudmon TUTSt npeoOpa3oBaHus
Jorapu(pMUIECKUX BBIPAKCHHI;



CBOOOJIHO OMNEpPUPOBATH TOHSATUSIMHU: HppAIMOHAIBHBIC, IMOKa3aTeNbHBIE U
norapu(MUYECKre ypaBHEHUS, HAXOAUTh UX PELICHHSI C IIOMOIIBIO PABHOCUIIBHBIX
IEPEX0/I0B UJIU OCYILECTBIISAS IPOBEPKY KOPHE;

OPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYIIBI A IpeoOpazoBaHuUs
TPUTOHOMETPUUYECKUX BBHIPAKEHUH;

CBOOOIHO ONEpUpOBaTh MOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HeoOXoAuMble  (QOpMyJbl AJIi  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHHIA;

MOJICTUPOBATh peallbHbIE CHUTYalldd Ha S3bIKE anreOphl, COCTABIATH
BBIPQXKECHMSI, YpaBHEHHs, HEPAaBEHCTBAa [0 YCIOBUIO 3aJaud, HCCIEI0BaTh
HOCTPOEHHBIE MOJIETN C UCIIOJIb30BAHMEM ammapaTa ajreOphl.

DYyHKUMU U TPaGUKH:

CBOOO/IHO ONEpPUPOBATh MOHATUAMM: (PYHKIMSL, CIIOCOOBI 3aJaHusl (QYHKIMH,
B3aUMHO oOOpaTHple (YHKIMHU, KOMMO3UIUA (QyHKIHMH, Trpaduk (yHKIUH,
BBITOJIHATH dJ€MEHTapHbIe IPpeoOpa3oBanus rpadukoB QyHKIUHI;

CBOOOIHO OIEPUPOBATh MOHATUSAMU: OOJACTH OMPENETICHUS W MHOXXECTBO
3HaYCHUHN PYHKIMH, HYIU QYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOIHO ONEpUPOBaTh MOHATHSMH: YETHbIE M HEUETHbIE (DyHKIHUH,
neproanyeckrue QyHKIUH, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBI (DYHKIMHM, HaumOOJbIIee WM HAUMEHbLIEe 3HaueHHe (YHKIMH Ha
IPOMEXYTKE;

CBOOO/IHO OINEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaJbHbIM U
[ENbIM TOKa3aTesneM, rpa@uK CTENeHHOW (YHKIMUA C HATYpadbHBIM U LEIbIM
nokasareneM, rpaguk KOpHS N-Oi cTeneHu Kak (YHKUUU OOpPATHOW CTENEeHH C
HaTYpaJIbHBIM I10Ka3aTEJIEM;

OlepUpOBaTh MOHATHUSAMU: JMHEHHAs, KBaJpaTU4Has U JPOOHO-IMHEWHas
(YHKIMH, BEITOTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHIE U TOCTPOCHUE UX IPA(HKOB;

CBOOOMHO OMEpUPOBATHh MOHATHSIMH: IOKa3aTelnbHas U JorapupmMudecKas
(YHKIMM, UX CBOWCTBA U IrpadUKH, HCIONB30BATh UX TpadUKHU IS PELICHUS
YPaBHEHW;

CBOOOIHO OMNEpUPOBATh TOHATUSMU: TPUTOHOMETPUYECKAS OKPYKHOCTb,
OIpeNieJICeHNE TPUTOHOMETPUUECKHUX (DYHKIMI YUCIOBOTO apryMEHTa;

UCMONb30BaTh TIpaduku (QYHKOUH A7 HUCCIEOBAaHUS IPOLIECCOB U
3aBHUCHUMOCTEH NpU pEUICHUH 3a7a4 U3 JIPYTHX Y4eOHBIX MPEAMETOB U pealbHON
KHU3HU, BBIpaXKaTh (HOpMyJIaMy 3aBHCUMOCTH MEXAY BETHUNHAMU;

Havaja MaTeMaTH4ecKOro aHajm3a:

CBOOO/IHO ONEpUPOBATh MOHATUSAMHU: apudMeThdeckass U TeoMeTpudecKas
nporpeccusi, 0eCKOHEYHO yOBbIBAOIIasi T€OMETPUYECKasi MPOTPECCHsl, TMHEHHBIN U



AKCIIOHECHIIMAJIBHBIA POCT, (hOpMYJia CIIOKHBIX MPOIIEHTOB, UMETh MPEJCTABICHUE O
KOHCTAHTE;

UCIIOJIB30BaTh TMPOTPECCUM ISl PEHIEHUS PEAbHBIX 337a4 MPHUKIIATHOTO
XapakrTepa;

CBOOOJIHO OIEPUPOBATH MOHITUSIMU: TTOCJIEIOBATEIILHOCTh, CITIOCOOBI 3aJaHuUs
MOCJIEIOBATEIbHOCTEN, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEA0BATEIbHOCTH,
NOHUMATh OCHOBBI 3apOXIEHUS MATEMAaTHUYECKOro aHaiu3a Kak aHaiu3a
OECKOHEUYHO MAJIBIX;

CBOOO/IHO ONEPUPOBATH MOHATUAMU: HEMIPEPHIBHBIC (PYHKIIMH, TOYKU pa3pbiBa
rpaduka QyHKINHA, ACUMITOTHI rpaduka QPyHKINY;

CBOOOJTHO OIEpUpPOBATh TOHATHEM: (YHKIMS, HENpEphIBHAs Ha OTPeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUMN JJIsl PEIICHUS 3a7aY;

CBOOOJTHO OIEpPUPOBATh TMOHATHUAMH: TIEpBasi W BTOpas MPOU3BOJHBIC
dbyHKIIMHM, KacaTtelbHas K rpaduky GyHKIINY;

BBIYUCIISITh MPOU3BOJIHBIE CYMMBI, MPOU3BEJACHUS, YACTHOIO U KOMIIO3UIIUU
NBYX (DYHKIIMI, 3HaTh MPOU3BOJIHBIC JIEMEHTAPHBIX (DYHKITUH;

UCIIOJIb30BaTh T€OMETPUYECKUN W (DU3MYECKUN CMBICT MPOU3BOJHOM ISt
penieHus 3aaad.

MHoxecTBa M JIOTHUKA:

CBOOOJIHO  ONEpUPOBATh  MOHATUSIMHU: MHOXECTBO, ONEpaluu  Haj
MHOECTBAMU;

UCITI0JIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN anmapar JJisl ONUCAHUS PeaTbHbIX
IIPOLIECCOB U SIBJIICHUM, MPU PEUICHUHM 3a]1a4 U3 JPYTrUX yueOHbIX IPEAMETOB;

CBOOOJIHO OIEPUPOBATh IMOHATHSAMU: OIpeJeieHre, TeopeMma, ypaBHEHHeE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOI0 O0BEKTA, 10Ka3aTEIbCTBO, PABHOCUIILHBIE
YpaBHEHHUS U1 HEPABEHCTBA.

K xoniy ob0yuenuss B 11 kiiacce oOy4yaromIUICS MOIYYUT CIEAYIOIINE
npeAMETHbIE PEe3yNbTaThl MO OTJAEIbHBIM TeMaM paboued MporpaMMmbl Y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOT0 aHAIIU3a:

Yucia 1 BHIYMCICHUSA

CBOOOJIHO OTEPUPOBATH MOHATUSIMU: HATYPATIBLHOE U 11€JI0€ YKCIIO, MHOXKECTBA
HAaTYypAJIbHBIX U LEJBIX YHCEII, UCIONIb30BATh NPU3HAKU JECIIUMOCTH LIEJIBIX YHCEIL,
HOJl nu HOK HarypalbHBIX 4HMCEN M pEUICHUs 3aJad, NPUMEHSITh alrOpUTM
EBxnuna;

CBOOOJIHO OMNEPUPOBATh TMOHATHEM OCTaTKa MO MOJYJI0, 3alUChIBATh
HATypaJIbHBIEC YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJTHO OTEpPUPOBATh MOHSATUAMH: KOMILIEKCHOE YHCIO M MHOXKECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABISITh KOMIUIEKCHBIE YHCIA B anreOpandecKkon u



TPUTOHOMETPUYECKOU (opMe, BBIMOIHATh apu(PMETHUECKHE ONEepalud ¢ HUMHU U
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:

CBOOOJHO OMNEPHUPOBATh MOHATHSIMH: HPPALMOHAIBHBIE, MOKAa3aTElbHbIE WU
Jorapu(pMUYECKUe HEpPABEHCTBA, HAXOAUTh MX pELIEHUS C [OMOIIbIO
PAaBHOCWJIBHBIX IIEPEXO0/I0B;

OCYILIECTBISATh OTOOp KOpHEW TMpH pEHIeHUH TPUTOHOMETPUUYECKOTO
YPaBHEHHS;

CBOOOJHO OINEpUPOBaTh MOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoauMble  (QOpMyabl Ui  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIHOCTh YPaBHEHUH U
HEPaBEHCTB, PABHOCHUIIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBHS, HAXOIUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PallMOHAIBHBIX, UPPALIMOHAIBHBIX, [T0KA3aTEIbHbIX U
norapu(MUYECKUX YpaBHEHUN U HEPABEHCTB;

pemaThb palOHaIbHEIE, UPPALMOHAIbHBIE, ITIOKA3aTEIbHBIE,
norapu(MUYECKUe M TPUTOHOMETPUYECKHME YpPAaBHEHMS U  HEPABEHCTBA,
COZIepIKaIle€ MOLYJIM U IIapaMETPBHI;

OPUMEHATH TpadUuecKre METOMbI JJIs PELICHUs YPaBHEHUN U HEPABEHCTB, a
TaKKe 3a/1a4 C IIapaMeTpaMu;

MOJENUPOBaTh pEajlbHbl€ CHUTYalldd Ha S3bIKE€ aireOpbl, COCTABIATH
BBIPQ)XKCHUS, YPABHEHMs, HEPABEHCTBA M HX CHUCTEMBI II0 YCJIOBHIO 3aJauyH,
UCCIIEZIOBATh IIOCTPOCHHBIE MOJEIN C HCIOJb30BAHUEM ammapaTra aiareOpsl,
VMHTEPIPETUPOBATH MOTYUYECHHBIA PE3YJIbTAT.

DOyHKUMU U TPaGUKH:

CTpOUTHh TpaduKH KOMIO3UIMH (YHKIUH C TIOMOILBIO 3IIEMEHTApHOIO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIUH IBYX (DYHKLINA;

CTPOUTH FreoMeTpUYecKre 00pa3bl ypaBHEHUN U HEPABEHCTB HA KOOPUHATHOM
IJIOCKOCTH;

CBOOOJHO  OMEpPUpPOBaTh TMOHATUSAMU: TpapUKHd  TPUTOHOMETPUUECKHUX
b yHKIIMI;

OPUMEHATh (YHKIMM JJI1 MOJEJIHMPOBAHMUA M HCCIEJOBaHUS PEATbHBIX
IIPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHajm3a:

UCIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIAEAOBAHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJIblIIee U HAUMEHbIIEe 3HaUCHUS (PYHKIIMM HENPEPHIBHON Ha
OTpE3Ke;



UCTIONB30BaTh MPOU3BOAHYIO JUISI HAXOXKICHHS HAWIYYIEro pEUICHHUS B
MPUKJIAHBIX, B TOM YUCJIE COIIMAIIBHO-D)KOHOMUYECKHUX, 3a/1a4ax, IJIsl ONpeeIeHUs
CKOPOCTH U YCKOPEHHUS TpoIiecca, 3agaHHoro GopmMyoi win rpadukoM;

CBOOOIHO OMEpUPOBATH TOHATUSAMU: TEPBOOOpa3Has, OMpeAeNEHHBIN
UHTETpall, HAaXOIWUTh TEPBOOOPA3HBbIC AIIEMEHTAPHBIX (YHKIUH W BBIYHCIATH
uHTerpai no hopmyne Hetorona-Jleitonuia;

HAXOJUTH TUTOIIAIH ITOCKUX (GUTYP U OOBEMBI TEJ C TIOMOIIBIO UHTETPaia;

UMETh TPEACTABICHHE O MAaTeMaTUYECKOM MOCIUPOBAHUM Ha TMPUMEPE
cocTaBiieHUs U PepeHIInabHBIX YpaBHEHU;

pelaTh MNPUKIAJHbIE 3a7aud, B TOM YHUCIIE€ COLUAIbHO-?KOHOMUYECKOI0 U
¢u3nyeckoro xapakrepa, CpeACcTBaMH MaTeMaTHYECKOI0 aHAIM3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
Kosan4vecTBo yacoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
n/n NporpaMMbl Bcero Konrporbiibie | IpakTireckire o0pa3oBaTe/bHbIE
padoThbI padoTsI pecypenI
MHOX€eCTBO I€MCTBUTEIILHBIX YUCEIL.
1 MHuorounensl. PaninonanbHble ypaBHEHUS U 24 1
HepaBeHCcTBa. CHCTEMbI TIMHEHHBIX
ypaBHEHUH
5 @Oynknun u rpaduku. CreneHHas QyHKIUS C 12 1
LEJIBIM MOKa3aTeIeM
3 ApudmeTrueckuii KOpeHb N-0i CTETICHH. 15 1
HppauroHaneHble ypaBHEHHS
4 [TokazarenpHast pynknus. [TokazarenpHbIe 10 1
ypaBHEHUS
5 Jlorapudmuveckas GyHkims. 18 1
Jlorapudmudeckue ypaBHEeHUS
6 TpuronomeTpruiecKkue BEIPAKEHUS U 99 1
ypaBHEHUS
[TocnenoBaTeabHOCTH U IPOTPECCHH 10
HenpepsiBable ¢pyHkImu. [IponsBogHas 20
9 [ToBTOpeHMEe, 00001IeHNE, CHCTEMAaTH3aIIUS 5 5
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBanue pa3iesioB U TeM (uu¢posbie)
n/n MPOrPaMMbI Bceero Koutpoabneie | Ipakruieckue o0pa3oBaTeJibHbIE
padoThI padoThbI pecypesi
1 UccnenoBanue GyHKIMIA ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpazHas U UHTETpas 12 1
3 I'paduku TpUroHOMeTprUECKUX (QyHKIIHM. 14 1
TpuroHoMerpuyeckre HepaBEeHCTBA
4 HppaunonanbHble, MOKa3aTeNbHbIC U 24 1
norapupMUUECKre HEPaBEHCTBA
KomrmiekcHbie uncna 10
HarypanbHble 1 1ebIe uncia 10
CucTeMbl paliMOHAIBHBIX, UPPALIMOHAIBHBIX
7 MOKa3aTeIbHbBIX U JIOTapU(PMUIECKUX 12 1
YPaBHEHUI
8 3agaum ¢ mapameTpamu 16 1
9 [ToBTOpenue, 00001IeHNE, CUCTEMATH3AIIHS 16 5
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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3. AnreOpa u Hauana a"Hanu3a: yueO. mist 10 ki1 obmieoOpazoBat. YupexaeHun
/C.M. Huxonbckuii u np.- M.: [Ipocsemenue, 2013.
4. Ilporpammbl 0011€00pa30BaTENbHBIX YUpeKIeHUN. Anredpa W Haudana
MaTemMaTudeckoro ananusa, M.: [IpocBemenne, 2012 1/.
5. Anrebpa ¥ Hayaja MaTeMaTHUYECKOro aHanuza: KHUra misa yuurens 10 - 11
kiacc, /M. K. [Toranos, A. B. Illeskun. M.: [Ipocsemenue, 2009/.
6. AnreOpa u Hauana aHaiu3a: AWIakTHUYeckue marepuansl, 10 kmace, /M. K.
[Toramnos, A. B. llleekun. M.: IIpocsemienue, 2009 1/.
7. Anrebpa W Hayajga MaTeMAaTHYECKOro aHaIW3a: TeMaTU4YeckKue TecThbl, 10
kiacc, /FO. B. lllenenesa. M.: [Ipocsemenue, 2009 r/.

IHUPPOBBIE OBPA30BATEJIbHBIE PECYPCbI U
PECYPCbI CETU UHTEPHET
- OTKpBITHIN OaHK 3aaHui 10 MaTeMaTuke WWW.Fipi.ru
- OenepaibHbBIN HEHTP TECTUPOBAHUS WWW.rustest.ru
- Pemry EI'D https://ege.sdamgia.ru/
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