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INOACHUTEJIBHASA 3AIIMCKA

VYuebnplli Kypc «AnreOpa W Hadajga MaTeMaTUYECKOTO aHAIN3a» SBISETCS
OJIHUM W3 Hanbojee 3HAYMMBIX B IMPOrpamMMe CpeIHero o0Iero oOpa3oBaHUS,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECIEYMBAET MHCTPYMEHTAJIbHYIO 0a3zy s
U3YYEHHUS] BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C APYroil CTOPOHBI, (hOpMUpPYET
JIOTUYECKOE U a0CTPAKTHOE MBILUICHUE OOy4YaIOMIMXCA Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOEHUSI MH(OPMATUKH, OOLIECTBO3HAHMSI, HCTOPHUH, CJIOBECHOCTH U APYIHX
JUCIMIUIMH. B paMkax AaHHOro ydeOHOro Kypca oOydaromuecs OBIJIaJI€BaoOT
YHUBEPCAIBbHBIM SI3IKOM COBPEMEHHON HayKu, KoTopas (OpMyJIuUpyeT CBOU
JNOCTHKEHHUS B MaTeMaTH4eckoil popme.

VY4eOHblil Kypc anreOpbsl M Hadyajl MaTeMaTHUYECKOr0 aHallh3a 3aKJaJlbIBAaeT
OCHOBY Ul YCIIEUIHOTO OBJIAJICHUS] 3aKOHaMHU (U3MKH, XUMHUH, OUOJIOTHUH,
NOHMMaHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTUS SKOHOMHUKH U OOLIECTBEHHOMN KU3HHU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCETHEBHOM XM3HH. B TO ke Bpemsi oBnageHue aOCTPAKTHBIMU U JIOTHYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTeMaTHYEeCKOro aHall3a pa3BUBAET
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTb, JOKAa3bIBAThH
YTBEPKJICHUS C TOMOIIBIO MHIYKUUU U PACCykAaTh NEAYKTUBHO, UCIOIb30BAThH
00001IeHHEe W KOHKpETU3allMio, a0CTparupoBaHUWE M aHaJOruw, (opmMupyer
KpEaTUBHOE U KPUTUUECKOE MBILICHHE.

B xone usyuenus yuyeGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOTrO
aHanu3a» 0O0ydYarouIuecs: MOJIy4YaloT HOBBIA OMBIT PEHICHHS MPUKIAAHBIX 3a/ad,
CaMOCTOATENILHOTO MOCTPOEHUS MAaTEMAaTUYECKUX MOJENEH peallbHbIX CHUTYalluH,
UHTEPHpPETalUd  TOJYYEHHBIX  pEUIeHUuH, 3HAaKOMATCA C  [pUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE, HAyKE U HCKYCCTBE, C
BBLIAIOLIMMUCS MaTEMaTUYECKUMH OTKPBITUSMU U UX aBTOPaMH.

VYyeOHblii Kypc 00JaaeT 3HAYUTENbHBIM BOCIHMTATEIbHBIM MOTEHIIMAIOM,
KOTOPBIM peanu3yeTcsi Kak 4Yepe3 Yy4eOHBIM wmaTepuajn, CHocoOCTBYIONIUN
(GopMUPOBAaHNIO HAYYHOTO MHMPOBO33PEHHs, TaK W dYepe3 chenuduky ydeOHOMH
JESTeIbHOCTH, TpeOyIoleld MpPOJOJKUTENbHON KOHUEHTPAalUd BHUMAHMUS,
CaMOCTOSTENbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 34 MOJyUYE€HHBIN PE3yIbTaT.

B ocHoBe Metoauku oOydeHus anredpe U HayaiaM MaTeMaTUYeCKOro aHaIn3a
JIEXKUT EATEIbHOCTHBIA MPUHIUI O0yUYEHHUS.

B ctpykType yuebHoro kypca «Anredpa u Hauajia MAaTEMaTHUECKOTO aHAIH3ay
BBIICJICHBl  CIEAYIOIIME COAEPKATEIbHO-METOANYECKUE JMHUKA: «Yucna u
BbIUMCIICHUS», «DyHKIIMU U Tpadukn», «YpaBHEHHs U HepaBeHCTBa», «Hauana
MaTEMaTUYECKOro aHanu3a», «MHoxkecTBa M JIoTHKa». Bce OCHOBHbIE
COZIepKATEIbHO-METOIMUECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSHKEHHH JBYX JIET



o0y4eHHs Ha YPOBHE CpeTHEro 0011ero 00pa3oBaHusi, ECTECTBEHHO JIOMOJHSAS IPYT
JpyTa ¥ MOCTENEHHO HACHIIIAsICh HOBBIMHU TEMaMH | pa3fieiaMu. JlaHHbIH yaeOHbIH
KypC SBJISIETCS WHTETPATHBHBIM, ITOCKOJIBKY OOBEIWHSAET B cebe coiepkaHue
HECKOJIBKAX MaTeMaTHUYECKHX TUCIUILUINH, TaKUX Kak anareOpa, TPUTOHOMETPHS,
MaTEeMaTUYECKU aHaIW3, TEOPHsi MHOXKECTB, MaTeMaTHUeCKasl JIOTUKAa U JIpyTHUE.
I[To ™epe Toro kak oOydaromuecs OBJQJACBAIOT BcE Oojee MIUPOKUM
MaTEeMaTHYECKUM aIlliapaToM, y HHX IOCJIeI0BaTeIbHO (QopmMupyercs u
COBEPIIICHCTBYETCS yMEHUE CTPOUTh MaTEMaTHYECKyI0 MOJEIb pealbHOU
CUTYaIN¥, MPUMEHSTh 3HAHUS, MTOJYYECHHBIC MPU W3YYEHUN y4eOHOTO Kypca, s
pEIIeHUs] CaMOCTOSATEIBHO CHOPMYIUPOBAHHON MAaTEeMAaTHUECKOW 3a/layu, a 3aTeM
UHTEPIIPETUPOBATH CBOW OTBET.

CopepxarenpHO-MeTOUYECKass TUHUS «YuClia U BBIYUCICHHUS» 3aBepIIacT
(dbopMHUpOBaHUE HABBHIKOB MCTOJIB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 001ero oopasosanus. Ha ypoBHe cpennero oouiero
oOpazoBanusi 0co00e BHUMAaHHE yJensieTcss (OPMUPOBAHUIO  HABBIKOB
paIoHaIbHBIX BBIYUCICHUM, BKIIOYAIONINX B CE0S WCIIOJIIb30BAHUE Pa3TUIHBIX
dbopM 3amucu YHWCIAa, YMEHWE JenaTh NPHUKUIKY, BBITIOIHATH MPUOIKEHHBIE
BBIYHCIICHUS, OIICHWBATh YWCJIOBBIC BBIPAKEHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTAMHU. 3HAaKOMbIe OOYy4YaloIMUMCS MHOXECTBA HATYPaIbHBIX, IEJBIX,
palioHaIbHBIX W JICHCTBUTEIBHBIX  YHCEN  JOMOJHSAIOTCS  MHOXKECTBOM
KOMILJIEKCHBIX YHCel. B  KakIoM ©3 3THX MHOXKECTB PacCMaTPUBAIOTCS
CBOWMCTBEHHBIE €My cheuuuyecKue 3aJayd M OMNEepaluu: JeJIeHHe Halemo,
OTIEpUPOBAHUE OCTAaTKAMU HA MHOXECTBE IIEJBIX YHCET, OCOOBIe CBOMCTBA
paIMOHAIBHBIX U UPPAIMOHAIBHBIX YKCell, apuMETUYECKHUE OIepaIlu, a TaKkxKe
W3BJICYCHUE KOPHS HATYPaJbHOW CTEIMIEHH Ha MHOXKECTBE KOMILJICKCHBIX YHCEIL.
bnaromapsi mociieqoBaTenTbHOMY PACIIMPEHHIO KPyra HCHOJIB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOXXHOCTSIMH WX TPUMEHEHUS IS PEIICHUS Pa3IuYHBIX 3a7a4
dbopMupyeTCsl TIpeICTaBICHUe O SAMHCTBE MAaTEMAaTHUKH KaK HAyKH W €€ poJik B
MOCTPOCHUU MOJICNIC PEeaNbHOTO MHUpA, MIUPOKO HCIOIB3YIOTCS 0000IeHrne U
KOHKPETH3AIIHSI.

Jluaus «YpaBHCHUS W HEPABEHCTBA» pPEATM3YeTCS Ha MPOTSHKCHHH BCETO
oOy4eHHs Ha YpPOBHE CpEIHEro oO0Iero oOpa3oBaHWs, MOCKOJIBKY B KaXIOM
paznene IlporpamMmbl TPEeayCMOTPEHO pENICHHE COOTBETCTBYIONMMX 3a7ad. B
pe3ynbrate 0Oydalomuecss OBJIAJCBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMOHAIBHBIX, HPPAIMOHAIBHBIX, IIOKA3aTEJbHBIX, JIOTAPUPMUUCCKUX H
TPUTOHOMETPUUYECKNX YpPAaBHCHHMM, HEPABEHCTB M CHUCTEM, a TakkKe 3ajad,
comepkammx mapaMeTphl. [loydeHHBIE YMEHHS MIUPOKO HCIOJB3YIOTCS TpHU
UCCJIeIOBAaHUM (DYHKIIMI C TTOMOIIBIO MPOU3BOIHOM, TIPU PEIICHUH MPUKIIATHBIX
3a/la4 ¥ 3a7a4 Ha HaXOXKJICHUE HAaWOOJBIINX U HANMEHBITUX 3HAUYCHUH (YHKIIHH.



JlanHasi cozepkaTelibHasi TMHUS BKJIIOYAeT B ce0s Takke (HOpMUPOBAHHE YMEHUN
BBINIOJIHATL ~ pacuy€Tsl 1o  (opMynaMm, MpeoOpa3oBaHUs  PalMOHAIBHBIX,
UPPAMOHATBHBIX W TPUTOHOMETPUUYECKHX BBIPAKCHHM, a TaKXKe BBIPAKEHUH,
COJIepKalINX CTENeHW u Jorapumbl. braromaps u3yueHUIO anreOpanmuecKoro
MaTepHaia IpPOUCXOIUT ajbHEHIIIee Pa3BUTHE AITOPUTMHYECKOTO U a0CTPAKTHOTO
MBIIIJIEHUSI 00y4aromuxcs, GOpMHUPYIOTCSA HABBIKU JCAYKTHUBHBIX PaCCy>KICHUH,
paboThl C CHUMBOJBHBIMH (OpMaMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJE PABEHCTB M HEPABEHCTB. AJredpa npeanaraet 3ppexkTuBHbIE
WHCTPYMEHTHI [UJISl PENICHUS MPAKTHUYECKUX W €CTECTBEHHO-HAYYHBIX 3aj1ad,
HATJIATHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK S3bIKA HAYKH.

ConepxxarenbHo-MeToauueckass JuHUA «DyHKIMH W TpaQuKA» TECHO
NeperieTaeTcs ¢ APYTUMH JIMHUSMHU y4eOHOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3aHaET MOCIEA0BATEIbHOCTh U3YUYEHHs MaTepruaiia. M3yueHne cTeneHHou,
MIOKA3aTeIbHOH, JIOTapU(PMUIECKON ¥ TPUTOHOMETPUICCKUX (YHKIIUMA, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIIUHN NIl peuieHus 3a71ad U3 JAPYrux yueOHBIX
PEIMETOB U PEAbHON U3HU TECHO CBS3aHO KaK ¢ MAaTEMaTHYECKHUM aHAJIU30M,
TaK W C PEIICHHWEM YpaBHCHWW W HepaBeHCTB. [lpum 3TOM Oosblloe BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIPAXKATh (HOPMYJIAMU 3aBUCUMOCTH MEXKIY
pa3IUYHBIMA BEJIWMYMHAMH, HCCIEIOBATh MOJYyYCHHBbIC (YHKIUHU, CTPOUTH UX
rpaduku. Matepuan 3Toi cojiep>KaTeIbHON JIMHUM HalleJICH Ha Pa3BUTHE YMEHUU
¥ HaBBIKOB, ITO3BOJISIONINX BBIpaXKaTh 3aBUCHMOCTH MEXKIY BEIIMYMHAMU B
paznuyHoOil (opme: aHaTUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero uzyudenue
CIIOCOOCTBYET Pa3BUTHIO  AJNTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIIeHNIO M KOHKPETU3AIIUH, UCTIOJIb30BAHUIO aHATIOTUH.

ConepxarenpHas nuHus «Hadanma maremMaTrueckoro aHaian3a» IMO3BOJSET
CYIIIECTBEHHO PACIIUPHUTH KPYTI KaK MAaTeMaTHYECKUX, TaK M MPHUKIAAHBIX 3a/ad,
JOCTYITHBIX OOYYalomMMCs, TaK KaK y HUX TOSBISICTCS BO3MOXXHOCTH CTPOUTH
rpa@uKyd  CIOXHBIX (YHKIHA, ONPEAeNiaTh WX HAWMOOJbIINE W HAWMEHBIINE
3HAYCHHUS, BBIYUCIATH IUIOMIAAX (QUTYp U OOBEMBI TeN, HAXOIUTh CKOPOCTU U
YCKOpeHHsI TipolieccoB. JlaHHas coaep)karenbHas JIMHUS OTKPBIBAET HOBbBIE
BO3MOXXHOCTH TIOCTPOCHHUS MAaTeMaTHYECKUX MOJeNeld peadbHBIX CHTYaIlUH,
MO3BOJISIET HAXOUTh HAMITyUIIee PEIICHUE B TPUKIIAIHBIX, B TOM YHCIIE COIIMATbHO-
PKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMH MaTEMaTHYECKOTO aHaIH3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (hOPMAIbHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIIIJICHUS, (OPMUPOBAHUIO YMEHHMHA pACIO3HABaTh IPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE 1 HcKyccTBe. O0yuaroniiecs y3HarT O BBIIAIOITIXCS
pe3yibTaTax, MOJYYCHHBIX B XOJIE Pa3BUTHS MaTEMaTHKH KaKk HAyKH, U 00 HX
aBTOpAXx.



ConeprxarenbHO-MeTOqUYeCKass TuHUS «MHOXKeCTBa M JIOTMKa» BKIIIOYAET B
cebsi DJIEMEHTBhl TEOPUHM MHOXKECTB W MAaTeMaTHYECKOM JIOTMKH. TeopeTuko-
MHO>KECTBEHHBIC IPEICTABICHUS TPOHU3BIBAIOT BECh KYyPC MTKOJIBHOW MaTeMaTHKU
U TpeajaraloT Hau0oJiee YHUBEPCAIbHBIM SI3bIK, OOBEIMHAIOIIMI BCE pa3leibl
MaTeMaTUKH H €€ TPWIOKEHUN, OHU CBSI3bIBAIOT pa3HbIE MaTEeMaTHYECKHE
JUCHUIUIMHBL W WX TPWIOKEHHS B eauHoe Ienoe. [loaToMy BakHO J1aTh
BO3MOXKHOCTh OOYyYaroImeMycss IOHUMAaTh TCOPETUKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOM MaTEMaTHUKH W HCIOJIb30BaTh €r0 JUI BBIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKH CIeAyeT MpPU3HAThH
CBOWCTBEHHYIO €H CTpOroctb OOOCHOBAaHWUW U CIIEJOBAaHUE OIPEACIEHHBIM
npaBWJiaM  IOCTPOEHHUS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMU
MaTEMaTHYECKOH JIOTUKH CIIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIJICHUS
00yyUaromuxcsi, MO3BOJIIET UM CTPOUTH CBOU PACCYKJICHUSI HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKH KPUTHIECKOTO MBIIIICHHUS.

B yuebnom kypce «Anrebpa W Hayalla MaTeMaTUYECKOTO aHaU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJCIMPOBAHUS, KOTOPhIC MPU3BAHbI
CrocoOCTBOBAaTh (POPMUPOBAHUIO HABBIKOB TOCTPOSHUSI MOJENeH peabHBIX
CUTyalluid, HCCIIEIOBAHUS HTUX MOJICJIEM C MOMOIIbIO arfmapara ainreopbl U
MaTEMaTUYECKOTO aHalu3a, WHTEPIPETAlNy TOJYyYEeHHBIX pe3yJbTaToB. Takue
3a/1aHUs BIUIETCHBI B KOKJIBIN M3 pa3/IeioB IPOrpaMMBbl, IOCKOJIbKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIOJIB3YETCS IS PEIICHUS NPHKIaIHBIX 3amad. [Ipu
pPEIICHNN  pEATbHBIX  NPAKTHYECKUX  3amad  oOydYaroniuecss  pa3BUBAIOT
HAOJIFOIATeNTbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOIb30BaTh  aHAJIOTHIO, 0000IaTh M  KOHKPETHU3UPOBATH  IPOOIIEMY.
JlestenbHOCTh 1O (OPMUPOBAHHIO HABBIKOB PEIICHUS MPUKIAAHBIX 3a7a4
OpraHU3yeTCs B MPOIECCEe U3YUCHUS BCEX TeM YueOHOTo Kypca « Anredpa v Hadasa
MaTeMaTHYECKOr0 aHAIN3ay.

Ha wu3ydenme ydeOHOTO Kypca «Anrebpa W Hadajia MaTEMaTHYECKOTO
aHanu3a» oTBoauTCs 272 vaca: B 11 kinacce — 136 yacoB (4 yaca B HEEINIO).



COJEPXKXAHUME OBYUYEHUA

11 KIIACC

Yucia 1 BIYMCICHUSA

Harypanbnbie u nenble yucina. [IpumeHeHne NMpU3HAKOB JEIIUMOCTH LEIIBIX
yucesn, HauOosbimil oOmui nenurens (manee — HOJl) m HamMeHsblee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:ito, anropurmMa EBkinaa 1uist pemeHus
3a/1a4 B LIEJIBIX YHUCIIAX.

KommnekcHpie uwncna. AnreOpamdeckas W TpUTOHOMETpUYECKas (HOPMbI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHudecKkue orepanud ¢ KOMILIEKCHBIMU
yucinamu. M3o00pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii CTeneHU U3 KOMIUIEKCHOTO uncna. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PENICHHs (PU3NUECKUX U TEOMETPUICCKUX 3a]1ad.

YpaBHeHUS U HEPABEHCTBA

CucreMa 1 COBOKYITHOCTh YPABHEHHUM U HEPABEHCTB. PABHOCWIIBHBIE CHCTEMBI
Y CUCTEMBI-CIIE/ICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YpPAaBHEHHH C  IMOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTHU. PenieHrne TpuroHoOMeTpuYeCKNX HEPABEHCTB.

OcCHOBHBIE METOJIbI PEIICHUS TOKA3aTeNbHBIX U JIOrapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/BI PEIICHUS UPPALIMOHATIHBIX HEPABEHCTB.

OCHOBHBIE METOJbI PEIICHUSI CUCTEM M COBOKYIMHOCTEH palMOHAJIbHBIX,
UppalMOHATBHBIX, TTOKA3aTEIbHBIX U JOTaPU(PMUYECKUX YPABHEHHI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMMU.

[IprmeHeHue ypaBHEHU, CUCTEM M HEPABEHCTB K PELHICHUI0 MATEMATUYECKUX
3a/1au U 3a]1a4y U3 Pa3uyHbIX 00JacTel HAYKU U PEeaIbHOW JKU3HU, UHTEPIpETaIUs
MTOJTYYEHHBIX PE3YJIbTATOB.

DOyHKUMY U TPaPUKH

I'paduk kommosunmm QyHkud. ['eomerpuueckue oOpas3bl YpaBHEHUU WU
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpruyeckne PyHKIUU, UX CBOMCTBA U IPAPUKH.

I'paduueckue Merompl pemieHWs ypaBHEHHN U HepaBeHCTB. [ 'padudeckue
METO/Ibl PELICHUS 3a7a4 C TapaMEeTPaMH.

Hcnonb3zoBanue rpadukoB (QYHKIUNA [JIs1 UCCIENOBAHMUS TIPOLECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPHU PEIICHUU 3aJad U3 APYrUX Y4eOHBIX
MPEIMETOB U PEAIbHOM KU3HHU.

Hauana MaTeMaTH4ecKOro aHajan3a



[IpumeneHnre MPOM3BOJHON K HCCNEAOBAaHUIO (PYHKIMN HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HAMMEHbILEro 3HaY€HU N HelPpephIBHON
(GyHKUIMM Ha OTPE3KE.

[Ipumenenne nDPOU3BOMHOM JUIA HAXOXKACHUS HAWJIY4dlIero pEIICHHs B
IPUKIAIHBIX 3aJadax, Uil ONPENEIICHUS CKOPOCTH M YCKOPEHHS IIpolecca,
3a1aHHOTO (DOPMYIION WU Tpad)UKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TmepBooOpa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuina Haxox1eHus epBOOOPa3HbIX.

Nuterpan. 'eomeTpuyeckuil CMbICI HHTETpasa. Beraucienue onpenes€éHHoro
uHTerpana no popmyne Herotona-Jleitouuiia.

[IpumeneHne uHTErpajia Ajs HAXOXKJIEHUS IUIOMIAJAEH IUIOCKUX (uUryp u
00BEMOB r€OMETPUUYECKUX TEJL.

[Ipumepsl pemenuit auddepeHunanbHbIX ypaBHEHUW. MareMmatuyeckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB C TMoMoIIbl0 U depeHnanbHbIX
YPaBHEHHUM.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VUYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:x1aHCKOr0 BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00yYaIOIIETrocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUMCKOI0 00IIeCTBA, TPEACTABICHUE O MATEeMAaTUYECKUX
OCHOBax (DYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUH, MNPOUETYP
rpakJaaHcKkoro  obOmiectBa  (BBIOOPBI, ONPOCBI H  JPYroe), yMEHHE
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSIMUA 1 HA3HAYCHUEM;

2) NIaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOILJIOMY M HACTOSIIEMY POCCUICKOW MAaTE€MAaTHWKHU, IIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaTEeMaTUKOB U POCCUMCKON MaTEMaTUYECKOM MIKOJIbI,
WCIIOJIb30BaHUE OTUX JOCTHIKEHUW B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKU,;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHMWE JYXOBHBIX IEHHOCTEN POCCUICKOT0 Hapojaa, ChOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUA, dTUYECKOTO IMOBENICHHS, CBA3aHHOIO C MPAKTUYECKUM
MPUMEHEHHUEM JOCTHXKCHUN HAYKU U JACSATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIa/la B TOCTPOCHHUE YCTOMUMBOTO OYIyIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIOYAas 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajlau, PEIICHUN, PACCy ACHUN, BOCIPUUMYUBOCTD
K MaTeMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3nyeckoro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMAaTHYeCKHEe 3HAHUA B
MHTEpEecax 3I0pOBOro U 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 370pOBbIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHH U
OTIIbIXa, peryisipHas (pu3snyeckas aKTUBHOCTH), (PU3HMUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03/J0POBUTENBHOMN €S TEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpYyHdy, OCO3HAaHUE IIEHHOCTU TPYAOTIOOUs, HHTEpeC K
paziuuHbIM  chepaM  NpodEeCCUOHAIBHOM  JCSITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHUE COBEpIATh OCO3HAHHBIM BHIOOD
Oynymeld mpodeccnr ¥ peaqr30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,



FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO W
caMOOOpa30BaHMI0 Ha TMPOTSKEHUM BCEH KU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUUECKUX 3a/lady MaTeMaTUYeCKON HaMpaBJICHHOCTH;

7) IK0JOrn4eCKOro BOCIMTAHMS :

c(hOpPMHUPOBAHHOCTh  JKOJIOTHYECKONW  KYJIbTYphl, ITOHUMAHHE BIIMSHUS
COLMAIbHO-DPKOHOMHYECKHUX IMPOLIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMATIBLHOU
Cpelbl, OCO3HAHUE TII00AIBHOTO XapaKTepa IKOJIOTUYECKUX MPoOieM, OpUeHTAIUS
HAa TPUMEHEHHE MaTEMAaTHMYECKUX 3HAHUM IS pelieHus 3a7ady B 00JacTu
OKpY>Kalolllel cpenbl, IUIAHUPOBAHUE TIOCTYIIKOB M OLIEHKHM WX BO3MOKHBIX
MOCJICACTBUH JIJISI OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOI1IE€CTBEHHOMN MPAKTUKH, TOHUMAHUE MATEMaTUYECKOM
HAYKHU Kak cepbl 4eTOBEUECKOM IeATeTLHOCTH, ITAMOB €€ Pa3BUTHS M 3HAUUMOCTH
JUIs Pa3BUTHSL LIMBUJIU3ALIMH, OBJIAJICHUE SI3BIKOM MaTEMaTHUKU W MaTEMAaTHYECKOM
KYJIbTYpOU KaK CpEeJICTBOM IMO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISTH MPOECKTHYIO
U UCCIIEIOBATENBCKYIO JEATeIbHOCTh MHANBUIYATBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue AeicTBUA:

BBUSIBISITh U XapAaKTEPU30BaTh CYIIECTBEHHBIE INMPU3HAKM MATEMAaTUUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUW MEXKIYy MOHATUAMH, (POPMYIUPOBATH
ONpeIeNICHUs] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIIUU,
OCHOBaHMS /711 0000IICHNS ¥ CPAaBHEHHUS, KPUTEPUU ITPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMylIupoBaTh U  NPEOOPa3OBBIBATH  CYXKIACHHUS:
yTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOJCHUIX W YTBEPKICHUSAX, MpEjIaratb KPUTCPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEOYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSATENIBHO J0KA3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIINIO, IPUBOJIUTh TPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOJIBI;

BBIOMpaTh Crmoco0 pemieHus ydeOHOW 3amayd  (CpaBHUBATh HECKOJBKO
BApUAHTOB pPEIICHUs], BRLIOUpATh HanboJIee MOAXOIAUIUN C YUETOM CaMOCTOATEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBare/bCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTHUBOpEUYUE,  MOpodiieMy,
yCTaHaBJIMBAaTh UCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHHUPOBAHHBIN HKCIIEPUMEHT, UCCIETOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 00beKTa, SBJICHU, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 0ObEKTaMU, SBJICHUSIMH, POIECCAMU;

CaMOCTOSITeNIbHO (HOpMyIMpOBaTh O00OOIIEHUS W BBIBOABI MO pe3yjbTaTaMm
IPOBENEHHOTO  HAOMIONCHMS, WCCICNOBAaHUS, OIICHHBATh  JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKKe BbIABUTAThH
MPEANOJIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmeii:

BBISIBIISATH JAeUIIMTH MHPOPMAIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JIJI PELICHUS 33]a4U;

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATH U MHTEPIIPETUPOBATH HHPOPMAITUIO PA3IUYHBIX BUAOB U (hOopM
NpeCTaBIICHHUS;

CTPYKTYpPUPOBaTh MHGOPMAIHMIO, MPEACTABIATh €€ B Pa3IUYHBIX (opMax,
WUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaJIEKHOCTh uHdopManuu 1o CaMOCTOSITEIILHO
c(hOopMyIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIe YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
EJISIMU OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX
M TNHUCbMEHHBIX TEKCTaxX, JaBaTh TIOSICHEHUS II0 XOJy pCILICHUs 3aJ1auH,
KOMMEHTHPOBATH MMOJYyUYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXKJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOeMbl, pemaeMoi 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEILICHUs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXXICHUSIMH JPYTHX YYaCTHHUKOB
Jyajora, oOHapyKUBaTh Pa3iMuie M CXOJICTBO MO3UIIMHM, B KOPPEKTHOH (opme
bopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

NPEACTaBIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIEOBaHMUSI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (POpMAT BBICTYIUIEHUS C Y4Y4E€TOM 3a/1ad
MIPE3CHTAIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA
Camoopranusanus:



COCTaBJISITh IJIAH, AJITCOPUTM PEIICHUS 3a/1a4, BEIOUPATh CIIOCOO pEeIIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMaUu.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATENHbHON  pedieKCUd KaK  OCO3HAHHS
COBEPILIAEMbIX JEUCTBUN W MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIIAJIETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJSL TMpolecca M pe3yjbTaTa pelieHus
MaTeMaTHUYECKOM 3a4auH;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUN 3a/1auH,
BHOCUTBH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa 1IN U YCIOBUSAM, OOBSICHATH IPHYUHBI
JTOCTIKCHUS VI HEIOCTHIKCHUS PE3YNIhbTATOB JNCSATCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY IPHOOPETEHHOMY OTIBITY.

CoBmecTHAs 1eATEJIBHOCTD:

NOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAMBUAYAIbHON
paboTBl TpHM pEIICHWH YYEOHBIX 3a7a4, MPUHAMATH I1IeJb COBMECTHOM
JEeSITebHOCTH, TUIAHUPOBATh OPTaHU3aIMI0 COBMECTHOM palOTHI, pacHpenessTh
BUJIBI pabOT, IOTOBAPUBATHCS, 00CYKAATh MPOIIECC U PE3yJIbTaT pabOThl, 00001IATH
MHEHHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyXkaeHUs, 0OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD) U UHBIE), BBITIOJIHATH CBOIO YaCTh PaOOTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTUMH YICHAMH KOMaH/bI, OTICHUBATh KA4€CTBO CBOETO BKJIAa
B OOmUHA TPOAYKT TIO KpUTEpUsM, CGHOPMYIUPOBAHHBIM  YYACTHHUKAMU
B3aMMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 11 kJacce oOydarIIUHCA TOJYYUT CIEAYIOIINE
PEIMETHBIE PE3yJIbTAThl TI0 OTACIBbHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «Anrebpa 1 Hadajia MAaTEMaTHYECKOTO aHATN3ay:

Yucnaa v BBIYUCTCHUSA:

CBOOOHO OTIEPUPOBATH MOHITUSMU: HATYPAIbHOE U [€JI0€ YUCII0, MHOXKECTBA
HaTypaJbHbIX U LEJbIX YHCEN, UCIOIb30BATh MPU3HAKHA JEIUMOCTH LEIbIX YHCEN,
HOJI u HOK HarypanbHbIX yucen AJis pelICHUs 3a7ad, MPUMEHSTh aJrOpUTM
EBxnuna;

CBOOOJTHO OINEpPUPOBATH TMOHATHEM OCTaTKa IO MOJYJII0, 3aluChIBaTh
HaTypaJibHbIC YKCJIa B PA3JIMYHBIX O3UI[MOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OMEPUPOBATh MOHSITUSMH: KOMIUIEKCHOE YHCJIO M MHOXKECTBO
KOMITJIEKCHBIX YHWCEJ, MPEJCTaBIATh KOMIUICKCHBIE YHClia B anredpamdecko u



TPUTOHOMETPUUYECKOH (hopMe, BBIMOJIHATH apu(pMETHUECKHE ONepally ¢ HUMU U
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO ONEPHPOBATH MOHATHAMHU: HpPpAUMOHAIbHbBIC, MOKAa3aTelIbHbIE U
jgorapu(MHUYECKHE HEpPaBEHCTBA, HAXOAUTh UX PEUICHUS C  IOMOIIBIO
PaBHOCUIJIBHBIX IIEPEXOOB;

OCYLIECTBJIATH OTOOpP KOpPHEH TpH pELIEHUH TPUTOHOMETPUUECKOTrO
YPaBHEHHS;

cBOOOZHO OMEpUPOBaTh MOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OPUMEHATh  HEoOXOoAuMble (OpMYJbl  JUIsl  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO OINEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIMHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUSI, HAXOIAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEW pallMOHAJIbHBIX, HPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
aorapu(MUYECKUX YPAaBHEHUN U HEPABEHCTB;

pemars palOHAJIBHBIE, UppalfOHaJIbHBIE, IIOKAa3aTeJIbHbIE,
jJorapuMUYecKue U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
COZIepIKaIIe MOIYJIM U IIapaMeTPhl;

OPUMEHATH TpaduiyecKue METOIbI ISl PEeIlICHUs] YpaBHEHUI U HEpAaBEHCTB, a
TaK)K€ 3a/1a4 C apaMeTpaMu;

MOJIENIMPOBAaTh peajbHbIE CUTyallMd Ha $s3bIKe anreOpbl, COCTABIISTH
BBIPAXXCHUS, YPAaBHEHMS, HEPABEHCTBA M HX CHCTEMBI IO YCIOBHIO 3a/1a4H,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJIEIM C HCIOJIb30BAHUEM alllapara anreopsl,
MHTEPIPETUPOBATH NOJYYEHHBIN PE3YJIbTAT.

DyHKUMH U TPAaPUKH:

CTPOUTh TpadUKu KOMMIO3UUMU (PYHKUUNA C TOMOIIBIO 3JIEMEHTApHOrO
UCCJIEIOBAHUS U CBOWCTB KOMIO3UIUU JABYX (DYHKIIHIA;

CTPOUTH T€OMETPUYECKUE 00pa3bl ypaBHEHUI U HEPABEHCTB HAa KOOPIMHATHON
IIJIOCKOCTH;

CBOOOZIHO  ONEpUPOBaTh MOHATHUAMHU: TIpaUKH TPUTOHOMETPUUYECKHUX
byHKIM;

OPUMEHATh (YHKIUHM JI1 MOJCIUPOBAHHMS W HCCICIOBAHUS PEATbHBIX
IIPOLIECCOB.

Havayia MaTeMaTH4eCKOro aHAJIM3Aa:

UCII0JIb30BaTh MPOU3BOJHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXOAWTh HanOoJbllee U HaNMEHbIIee 3HAUeHUsI (PYHKIIMH HENPEPHIBHON Ha
OTpE3KE;



WCIIOJIB30BAaTh IPOU3BOAHYIO [UI HAXOXKICHUS HAWIy4yllEero pELICHUs B
MPUKJIAJIHBIX, B TOM YHCJIE COMAIbHO-O)KOHOMHUYECKUX, 3a7a4ax, AJIsl ONPEACICHUS
CKOPOCTHU U YCKOPEHHMSI MMPOLECCA, 3aJaHHOr0 (POpMYIION UiIH rpaduKoMm;

CBOOOJHO ONEpPUPOBATh TMOHATUSMHU: TEPBOOOpa3HasA, OMPEACIEHHBIN
WHTETpajl, HAXOJWTh IEPBOOOpPA3HBIC AIEMEHTAPHBIX (DYHKIUHA UM BBIUUCIATH
uHTerpan o gpopmyne Herotona-JIebnua;

HAXOJIUTh TUIOMIAIU TJIOCKUX (UTYP U 0OBEMBI TEJT C TOMOIIBIO UHTETpaa;

MMETh MPEACTABICHUE O MATEMaTHYECKOM MOJICIMPOBAHUHA Ha NPUMEPE
coctaBieHus nudhepeHITNaATbHBIX YPAaBHCHHI;

pelars NpPUKIIAJHbIE 3aJa4d, B TOM YHCIIE COLHAIBHO-DKOHOMUYECKOTO U
dbu3ruecKoro xapakrepa, CpeJICTBaMU MaTEeMaTUYECKOT0 aHaJN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIACC
KosmuecTBo yacos DI1eKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U Kontponsusie | TIpakTaueckme (undposbie)
n/m | TeM MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
| Uccnenoanue GhyHKIMMA ¢ 2 |
MTOMOLIBIO TPOU3BOJHON
2 [lepBooOpa3Hasi 1 UHTETpa 12 1
I'paduku
TPUTOHOMETPUUYECKUX
3 GbyHKIU. 14 1
Tpuronomerpudeckue
HEpaBEHCTBA
HppaunonanbHsie,
4 MOKa3aTeNbHbIE U 24 1
norapudmuueckue
HEpaBeHCTBA
KommnekcHbie yncia 10 1
Harypaibnsle u 1iensie yucna 10 1
CucreMsl palioHaIbHbIX,
. UppaMOHATIbHBIX 12 1
MOKa3aTEeNbHbBIX U
jorapu(pMUUECKUX YpaBHEHHHA
8 3amauu ¢ mapameTpaMu 16 1
9 [ToBTOpenue, 060061IEHNE, 16 5

cUCTeEMaTU3anus 3HaHUU




OBILEE KOJIMYECTBO YACOB
I10 ITIPOT'PAMME

136

10













IHOYPOYHOE IIVTAHUPOBAHUE
11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThl

IIpakTH4eckue
padoThbI

Jara
U3ydeHust

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypchbl

[IpuMeHeHne Mpou3BOJHOM K
uccaea0oBaHuio (PyHKITUH Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

01.09.2025

[IpuMeHeHne npou3BOJHOM K
WCCJICIOBAaHUIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMbI

03.09.2025

[Ipumenenre nponu3BOIHOM K
UCCIIeIOBAaHUIO (PYHKIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

04.09.2025

[IpumeneHnne npou3BOIHON K
UCCIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

04.09.2025

[IpuMeHeHne Mpou3BOJHOM K
uccaeaoBaHuio (PyHKIUN Ha
MOHOTOHHOCTB U DKCTPEMYMBI

08.09.2025

[IpuMeHeHne npou3BOJHOM K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

10.09.2025

Haxoxneaue HauOoJIbILIErO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHON
(byHKIMU Ha OTpe3Ke

11.09.2025




Haxoxnenne HanOoJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(yHKIMH Ha OTpE3Ke

11.09.2025

Haxoxnenne HanOOoJIBIIEro U
HAaUMEHBIIIETO 3HAUCHUS HETPEPHIBHON
(GyHKIIUM Ha OTpe3Ke

15.09.2025

10

Haxoxnenne HanOobIIero u
HAaMMEHBIIIETO 3HAYECHUS HENPEPBIBHOM
(byHKIMU Ha OTpe3Ke

17.09.2025

11

Haxoxnenne HanOopIIero u
HaMMEHBIIIETO 3HAYEeHUS HETIPEPHIBHOM
(GyHKIMU Ha OTpe3Ke

18.09.2025

12

Haxoxnenue HauOOJIBIIETO U
HAUMEHBIIIETO 3HAYCHUS HEIPEPHIBHON
(YHKIIUU Ha OTpE3Ke

18.09.2025

13

[IpuMeHeHne MpoOn3BOHOM IS
HAXO0X/ICHNS HAaWTYYILEro peleHus B
IIPUKJIAJHBIX 3a7a4ax

22.09.2025

14

[Ipumenenne nporu3BOIHOM ISt
HAXOXJEHUS HAaWJTYUIlIEerO PEIICHUs B
MPUKJIAJIHBIX 3a7a4ax

24.09.2025

15

[Ipumenenne nporu3BOIHOM IS
onpeeseHusl CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHOro (OpMYJIION HITH
rpaduKoM

25.09.2025

16

[IpumeneHnue nporu3BOIHOMN ISt
onpeeeHUs] CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITN

25.09.2025




rpaduxkom

17 Kommosurnus ¢yHKimit 79.09.2025
18 Kommnozumus hyHkmmii 01.10.2025
19 Kommosurust pyHKImit 02.10.2025
20 I'eomeTpuueckue oOpa3sl ypaBHEHUN Ha

KOOPJMHATHOMN MIOCKOCTH 02.10.2025
)1 I'eomerprueckue 06pa3sl ypaBHEHU Ha

KOOPJMHATHOW TNIOCKOCTH 06.10.2025
” KOHTpOszHaﬂ pabora: "HCCJIGI[OB&IjHC

(GYHKIHH C TOMOMIBIO TPOU3BOIHOM" 08.10.2025
7 [TepBoOoOpa3Hasi, OCHOBHOE CBOWCTBO

NepPBOOOPA3HBIX 09.10.2025

[TepBooOpa3HbIe 31EMEHTaPHBIX
24 HK1Mil. [IpaBuiia HaxoX1eHUS

l(fzpB(:Iof")paS}II)bIX " 09.10.2025

[TepBoOOpa3HbIE 3NIEMEHTAPHBIX
25 HKuMi. [IpaBuna HaxoXaeHUs

i)zpB:O6pa3§mx " 13102025
26 Nurerpai. I'eoMeTpudecKuil CMBICI

UHTETpana 15.10.2025
7 Brruncnenue onpeneaéHHOro HHTerpaia

o popmyne HoroTona-JleliOuuIa 16.10.2025
73 Brruucnenue onpenenéHHoro HHTerpana

o ¢popmyie Hrrorona-Jleibuuia 16.10.2025
29 IIpuMeHeHne nHTErpaa 1uist




HaXO0XICHUS IJI0La/Iel TUIOCKUX QUTyp 20.10.2025
[Tpumenenue uHTErpaNa 1is
30 ?:.J)I(O)KI[GHI/IH 00BEMOB Tr€OMETPUIECKHIX 2102025
31 [Tpumepsl pemennit
muddepeHnranbHbIX YpaBHEHUH 23.10.2025
1 [Ipumeps! permenuit
g depeHInaIbHbIX YpaBHEHHH 23.10.2025
MatemaTnueckoe MOJAEIUPOBAHHE
33 peanIbHBIX MPOILIECCOB C HOMOH.UiIO 05.11.2025
mddepeHnranbHbIX YpaBHEHUH
34 Kontponbnas padota: "[lepBooOpazHas
u uHTerpan” 06.11.2025
35 Tpuronomerpuyeckue GyHKINH, UX
CBOMCTBA U TpaduKu 06.11.2025
16 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TpapuKu 10.11.2025
37 Tpuronomerpudeckue GyHKINH, UX
CBOWCTBA U IrpauKu 12.11.2025
18 Tpuronomerpuyeckue GyHKINH, UX
CBOMCTBA U TpauKu 13.11.2025
39 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TpapuKu 13.11.2025
OT60p KOpHEI TPUTOHOMETPHUUECKHIX
40 YPaBHEHUH C HOMOII.IEIO 17.11.2025
TPUTOHOMETPUUECKON OKPY>KHOCTH
A1 Ot60p Koleeﬁ TPUTOHOMETPUUYECKUX
YpPaBHEHUH € TOMOUIBIO 19.11.2025




TPUTOHOMETPUYECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPHUECKHUX

42 YPaBHEHUH C HOMOH.IIjIO 20.11.2025

TPUTOHOMETPUYECKON OKPY>KHOCTH

OT60p KOpHEI TPUTOHOMETPHUUECKHIX
43 YPaBHEHUH C HOMOII_IEIO 20.11.2025

TPUTOHOMETPUUYECKON OKPY>KHOCTH
44 Penrenne TpuroHOMeTpHUECKUX

HEpPABEHCTB 24.11.2025
45 Perienne TpUroHOMETPHYECKUX

HEPABEHCTB 26.11.2025
46 Pemenne TpuroHoMeTpruuecKux

HEPABEHCTB 27.11.2025
47 Perrenne TpuroHOMETpHUYECKUX

HEpPaBEHCTB 27.11.2025

Konrponsnas padora: "['paduku
48 TPUTOHOMETPUYECKUX (PYHKIIUH.

TI;)I/IFOHOMeTp‘pI/I‘-ICCKI/Ie inalfeHCTBa" 01.12.2025
49 OCHOBHbBIE METO/IbI PEILICHHS

II0KAa3aTeIbHbIX HEPABEHCTB 03.12.2025
50 OcCHOBHBIE METObI PELICHUS

MOKa3aTeJIbHbIX HEPABEHCTB 04.12.2025
51 OCHOBHBIE METO/IbI PEILICHHS

MOKa3aTeJIbHbIX HEPABEHCTB 04.12.2025
5 OCHOBHBIE METO/IbI PEeILICHUS

II0KAa3aTeIbHBIX HEPABEHCTB 08.12.2025
53 OcCHOBHBIE METObI PELICHUS

Jorapu(MHIECKUX HEPABEHCTB 10.12.2025




OcHOBHBIE MCTOJbI pCHICHUA

54
Jorapu(MUIECKUX HEPABEHCTB 11.12.2025
55 OCHOBHBIE METO/BI PELLIEHUS
norapuMUYECKUX HEPABEHCTB 11.12.2025
56 OCHOBHBIE METO/IbI PELLICHUS
JorapupMHUUECKUX HEPABEHCTB 15.12.2025
OCHOBHBIE METObI PEILICHUS
57
HMPPALMOHAIIBHBIX HEPABEHCTB 17.12.2025
OCHOBHBIE METO/BI PELLIEHUS
58
MPPALMOHAIIBHBIX HEPABEHCTB 18.12.2025
OCHOBHBIE METO/IbI PELLICHUS
59
HppalMOHAJIbHBIX HEPABEHCTB 18.12.2025
60 OCHOBHBIE METObI PEILICHUS
HppaLOHAIIBHBIX HEPABEHCTB 22.12.2025
I'paduueckue MeTOIbI peLICHUs
61 .
UPPALMOHAIIBHBIX YPaBHEHUU 24.12.2025
2 I'padmyeckue MeToabl pemeHus
HMPPALMOHAIIBHBIX YPaBHEHUN 25.12.2025
I'paduueckue METOIBI pEeLICHUS
63 .
MMOKAa3aTENbHBIX YPaBHEHAMN 25.12.2025
64 I'paduueckue MeTO bl peLIeHUs 29.12.2025
[I0KAa3aTeIbHbIX HEPABEHCTB
65 I'padmyeckue MeToabl pereHus
JoTapu(PMUYECKUX YPaBHCHHH 12.01.2026
66 I'paduueckue MeTOIBI pEeLICHNUS
orapu(MUIECKUX HEPABCHCTB 14.01.2026
67 I'paduueckue MeTO bl peLIeHUs
JorapupMHUUECKUX HEPABEHCTB 15.01.2026




68

I'paduaeckne MeToabl peleHMs
MOKAa3aTeNbHBIX U JOrapu(PMUUECKUX
ypaBHEHUI

15.01.2026

69

I'padmyeckue MeToabl pemieHUs
MOKAa3aTeNbHBIX U JOrapu(pMUUECKUX
YpaBHEHUU

19.01.2026

70

I'paduueckue MeTO bl peLIeHUs
MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
HEPABEHCTB

21.01.2026

71

I'padmyeckue MeToAbl pemeHUs
MOKAa3aTeNbHBIX U JOrapu(PMUUECKUX
HEPaBEHCTB

22.01.2026

72

Kontposnbnas pabora:
"UppanuroHaibHble, MOKa3aTEIbHbBIE U
norapuMudecKkue HepaBeHCTBA"

22.01.2026

73

KommuiekcHble uncna. AnreOpanueckas u
TPUrOHOMETpHUUEcKas (popMbI 3aruCu
KOMIUIEKCHOTO YuCiia

26.01.2026

74

KommnekcHble uncna. Anrebpandeckas u
TpUTOHOMETpHYECKasi POPMBI 3arucu
KOMILIEKCHOTO YHCIIA

28.01.2026

75

Apudmernueckue onepanuu ¢
KOMIIJIEKCHBIMU YHCJIAMHU

29.01.2026

76

ApudmeTrueckue oneparuu c
KOMILJIEKCHBIMU YHCJIAMHU

29.01.2026

77

N300pakeHre KOMIUIEKCHBIX YHCEI Ha
KOOPAMHATHOW INIOCKOCTH

02.02.2026

78

H306pa>1<eHHe KOMIIJICKCHBIX YHUCCJI Ha




KOOPJAWHATHOW TNIOCKOCTH

04.02.2026

®opmyna Myaspa. Kopau n-oii ctenenu

7 M3 KOMIUICKCHOTO YHClIa 05.02.2026
20 ®opmyna Myaspa. Kopau n-oii crenenu

U3 KOMIIIEKCHOTO YHCIa 05.02.2026

[IpuMeHeHne KOMIUIEKCHBIX YHCEIT JTst
81 elreHus GU3NIEeCKUX U

EeOMeTpHE)eCKHX 3a7a4 09.02.2026
%) Konrponsnas padora: "KomiuiekcHsie

gucya' 11.02.2026
83 HarypanbHblie u 11en1ble yncina 12.02.2026
84 Harypanbnble u 1ienble ynucna 12.02.2026
85 [IpuMeHeHne NPU3HAKOB ACIUMOCTH

LEIIBIX YUCEI 16.02.2026
26 [IpuMeHeHne MPU3HAKOB ACITUMOCTH

LEJIBIX YUCENT 18.02.2026
27 [IpuMeHeHne MPU3HAKOB ACIUMOCTH

nenbrx grcen: HOJl m HOK 19.02.2026
28 [IpuMeHeHne NPU3HAKOB ACIUMOCTH

neneix uncen: HOJl u HOK 19.02.2026
29 [IpuMeHeHne MPU3HAKOB ACITUMOCTH

LIEJIBIX YHCEJI: OCTATKU 1O MOJTYJTIO 25.02.2026
90 [IpuMeHeHne MPU3HAKOB ACIUMOCTH

LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO 26.02.2026
o1 [IpuMeHeHne NpU3HAKOB ACIUMOCTH

LEJIBIX YKcell: anroput™ EBkinna s 26.02.2026




pelICHuA 3a4a4 B LEJIbIX YHUCIaX

92

Konrponbnas pabdora: "Teopust nemnbix
qucen"

02.03.2026

93

CucreMa 1 COBOKYITHOCTh YPAaBHEHUM.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

04.03.2026

94

Cucrema 1 COBOKYTHOCTh YpaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CIIC/ICTBHS

05.03.2026

95

OCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX
YpaBHEHUI

05.03.2026

96

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEW HUpPAL[MOHAIBHBIX
YpaBHEHUU

09.03.2026

97

OCHOBHBIE METOBI PELLIEHUS] CUCTEM U
COBOKYITHOCTEH ITOKa3aTeIbHBIX
YpaBHEHUH

11.03.2026

98

OCHOBHBIE METO/IBI PEIIEHUS CUCTEM U
COBOKYITHOCTEW MOKa3aTeIbHbBIX
ypaBHEHU

12.03.2026

99

OcCHOBHBIE MCTOAbI pCICHUSA CUCTEM U
COBOKYITHOCTEH Jlorapu(pMUIeCcKux
YpaBHEHU

12.03.2026

100

OCHOBHEBIE MCTOJbI pCIICHUSA CUCTCM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

16.03.2026

101

HpI/IMeHeHI/Ie CHUCTCM K PCIICHUIO




MaTeMaTHYeCKHUX 3a/1a4 U 3a/1a4 13
pa3IUYHBIX 00J1acTel HAYKH U PEaTbHOU
KHU3HU, HHTEPIPETALUS TTOTYyYEeHHBIX
pE3yNIbTaTOB

18.03.2026

102

[IpuMeHeHne CUCTEM K PEIEHUI0
MaTeMaTHUYeCKUX 3aja4 U 3a7a4 u3
pa3IUYHBIX 00JIacTel HAYKH U PeaTbHOU
YKU3HH, UHTEPIIPETALUS TOJTYyYEHHBIX
pe3yabTaToOB

19.03.2026

103

[IpuMeHeHrEe HEpAaBEHCTB K PEIICHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 3a71a4 13
pa3IMYHBIX 00J1acTel HAYKU U PEaTbHOU
KHU3HU, HHTEPIPETAIUs TTOTYyYEeHHBIX
pE3yNIbTaTOB

19.03.2026

104

Kontponbnas pabora: "Cuctemsi
paIMoHaIBHBIX, HPPANMOHATEHBIX
MOKa3aTeIbHBIX U Jorapu(PMUIEcKux
ypaBHeHU"

23.03.2026

105

PanvoHanbHbIE ypaBHEHUS C
rapameTpamu

25.03.2026

106

PanmonanbHble HEpaBEHCTBA C
napameTpamu

26.03.2026

107

PanmonanbpHble cUCTEMBI ¢ TapaMeTpaMu

26.03.2026

108

WppanmonanbHble ypaBHEHUS,
HEPaBEHCTBA C ITapaMeTpaMu

06.04.2026

109

HppanyoHanbHble CUCTEMBI C
napameTpamu

08.04.2026




110

[Toka3zaTenbHble ypaBHEHUS,
HEpaBEHCTBA C IIapaMeTpamMu

09.04.2026

111

Tloka3zarenbHBIE CUCTEMEI C
rnapameTpamu

09.04.2026

112

Jlorapudmuueckue ypaBHEeHUS,
HEpaBEHCTBA C MapaMeTpamMu

13.04.2026

113

JlorapupmMuueckne CUCTEMBI C
napameTpamMu

15.04.2026

114

TpuronomeTpuyeckue ypaBHEHHUs C
rnapameTpamu

16.04.2026

115

TpuronomeTpruyeckue HepaBeHCTBA C
napameTpamMu

16.04.2026

116

TpUroHomMeTpHYECKUE CUCTEMBI C
rapameTpamu

20.04.2026

117

[TocTtpoenue u uccnenoBaHue
MaTEMaTUYECKUX MOJENIEN PeaIbHBIX
CUTYAaIUi C IOMOLIbIO YPABHEHUH C
rnapameTpamu

22.04.2026

118

ITocTpoeHue u ucciaeaoBaHue
MaTeMaTUYECKUX MOJEJIEH peaabHbIX
CUTYalHi C NOMOILIBI CUCTEM
YpPaBHEHHUH € ITapamMeTpamu

23.04.2026

119

ITocTpoenue u ucciegoBanue
MaTeMaTUYECKUX MOJEIIEH peaabHbIX
CUTYAaLUH C IOMOLIBIO CUCTEM
YPaBHEHUH € ITapaMeTpamu

23.04.2026

120

Kontponbnas padota: "3agaun ¢
napameTrpamu'

27.04.2026




121

[ToBTOpenue, o600mEHNE,
cucTtemMaTusanus 3HaHuil: "YpaBHeHus"

29.04.2026

122

[ToBTOpeHme, 06001IeHNE,
cucTeMarusauus 3HaHui: "YpaBHenus"

30.04.2026

123

[ToBTOpeHME, 0000IIEHNE,
cUCTeMaTH3alus 3HaHUi: "Y paBHEHUSI.
Cucremsl ypaBHeHHI"

30.04.2026

124

[ToBTOpeHnue, 06061IeHNE,
cucrtemaTtusanus 3Hanui: "HepaBencTra"

04.05.2026

125

[ToBTOpeHme, 06001IEHNE,
cucteMaTtu3aius 3Hanuii: "HepaBencrpa"

06.05.2026

126

[ToBTOpEeHME, 0000IIEHNE,
cucremarusanus 3Hanui: "HepaBencraa"

07.05.2026

127

[ToBTOpeHnue, 06061IeHNE,
cucrtemaTtusanus 3Hanuil: "[IpousBoaHas
U € npuMeHeHue"

07.05.2026

128

[ToBTOpenue, o6o0IIEHNE,
cucremarusanus 3HaHui: "IIpousBogHas
n e€ npumeHeHue"

11.05.2026

129

[ToBTOpeHue, 06001IeHNE,
cucremarusauus 3HaHui: "IIponsBogHas
u e€ npumeHeHue"

13.05.2026

130

[ToBTOpeHME, 0000IIEHNE,
cucteMmarusanus 3Hanuii: "MHTerpan u
€ro npuMeHeHue"

14.05.2026

131

[ToBTOpeHmEe, 0000IIEHNE,
cuctemaTusanus 3HaHuil: "OyHkuun"

14.05.2026

132

[ToBTOpenue, o6o0IIEeHNE,




cucTeMaTtu3anus 3Hanuii: "OyHxuun" 18.05.2026
133 [ToBTOpEHwUe, O606LI.ICHI:IC, 1 20.05.2026
cucTeMaTtu3anus 3Hanuit: "Oynkuun"
134 Hrorosas koHTpoibHas paboTa 1 1 21.05.2026
135 HToroBast KOHTpOJIbHASA paboTa 1 1 21.05.2026
136 [ToBTOpEHME, 0606H.[eHI:Ie, | 05.05.2026
cHUcTeMaTh3alys 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJbHOU ITPOT'PAMMBI

11 KIIACC

Kox
NpoBepPsieMoro
pe3yJjbTara

1

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHEro o01ero 06pa3oBaHus

Yucna 1 BEIYMCICHUS

1.1

OniepupoBaTh MOHATUSIMHU: HATypajdbHOE, IEJI0€ YHWCIIO; MCIOJIh30BATh
MPU3HAKK JIETUMOCTH IIEJbIX YHCEN, PA3J0KEHHWE YHCJIa Ha TPOCTHIC
MHO>KUTENH U1 PellieHus 3a1a4u

1.2

OHepI/IpOBaTL NOHATUCM: CTCIICHb C PAllMOHAJIbHBIM IMOKAa3aTCIICM

1.3

OnepupoBath MOHATUSAMU: JIOTApU(M YHCIIA, IECATUUHBIC U HATYpPAIbHBIC
JorapupMbl

YpaBHEHHsI 1 HEPABEHCTBA

2.1

[IpumeHnsTh CBOWCTBA CTENMEHW M MpeoOpa3oBaHUs BbIpaXEHUH,
OIEpUpPOBaTh IOHATHUAMHU: IOKA3aTEIbHOE YpPAaBHEHUE UM HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI IOKA3aTEIbHBIX YPAaBHEHUI 1 HEPABEHCTB

2.2

BeimonusaTe npeoOpa3oBaHUsl BBIPAKEHUH, COAEpPKAIIUX JIOTapU(PMBbL;
OTIepUPOBATH MOHATUSAMU: JIOTapU(PMUIECKOE ypaBHEHNE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUITBI JOTapU(PMHUUECKUX YPaBHEHUHN U HEPABEHCTB

23

Haxoauts pemenust mpocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB

2.4

OnepupoBaTh NOHATUAMU: CUCTEMA JIMHENHBIX YPAaBHEHUH U €€ PEIICHHUE;
UCIIOJIB30BaTh  CUCTEMY  JIMHEHMHBIX  YPaBHEHMM I PELUICHUS
IIPaKTUYECKUX 3a/1a4

2.5

Haxomute  pemeHus  mpocTeHIIMX  CHUCTEM U COBOKYIHOCTEH
paLMOHATIBHBIX YPaBHEHUN U HEPABEHCTB

2.6

MonenupoBaTh peajibHble CUTYyallud Ha $3bIKE aireOpbl, COCTaBISATH
BBIPAKECHMSI, YPAaBHECHHsI, HEPABEHCTBA M CHCTEMBI 110 YCIIOBHIO 3aJa4H,
HCCJIEIOBATh IIOCTPOEHHBIE MO C CIIOJIB30BaHUEM amnapara ajareopbl

@yHKIUHN U TpapUKU

3.1

OnepupoBaTh TOHATUSMH: TEPUOIMYECKAs (QYHKIHSA, MPOMEKYTKH
MOHOTOHHOCTH (YHKIMH, TOYKH 3KcTpeMyMa (pyHKIMU, HauOojblIee M
HaVMEHbIIee 3HaYeHUs (PYHKIUHN HA MPOMEXKYTKE; HCIIOJIb30BaTh UX VIS
uccienoBaHus (QyHKIMH, 331aHHON TpaduKoM

3.2

OnepupoBaTh MOHATHAMU: TpaQUKHA MMOKA3aTEIBHOM, JTOTapU(OMHIECCKOM
U TPUTOHOMETpPUUYECKUX (YyHKUMN; M300pakaTh MX HA KOOPIMHATHOU




IJIOCKOCTH U UCTIOJIB30BATH JUUISl PEIICHHs] YPAaBHEHUI U HEPABEHCTB

N300paxkaTh Ha KOOPAMHATHOW TIJIOCKOCTH TIpaduKd  JTMHEHHBIX

33 YPaBHEHHH U HCIOJIb30BAaTh WX MJI PEIICHUS CUCTEMBl JIMHEHHBIX
ypaBHEHUU
14 HcnonszoBate rpaduku GyHKUIUN IS HCCIEAOBAaHUS IPOILECCOB U
' 3aBUCUMOCTEH U3 JPyTruX yueOHbIX AUCIUILINH
4 Hauana maTtemaTndeckoro aHaiansa
OnepupoBaTb MOHATHAMHU: HENpepbIBHAS  (QYHKIMS, NPOU3BOAHAS
4.1 (YHKLIMU; MCMOJIb30BaTh TI'E€OMETPUYECKHA U (U3UUECKUH CMBICI
IIPOU3BOAHOMN JUIsl pelleHus 3a1a4
47 Haxoauth  mpou3BOAHBIE  3JIEMEHTAPHBIX  (PYHKUIMHA,  BBIYUCIATH
' MIPOU3BOHBIC CYMMBbI, POU3BECHHS, YACTHOTO (DYHKITUH
Hcnonp3oBaTh  MPOM3BOAHYIO JUISL  WCCIEAOBaHHWS  (QYyHKIMH  Ha
4.3 MOHOTOHHOCTb U AKCTPEMYMBI, IPUMEHSTH PE3YyJIbTaThl UCCIEIOBAHUS K
MOCTPOEHUIO TpauKOB
44 Hcnonp30BaTh NpOU3BOAHYIO JUISl HAXOXACHHUS HAWITYUYLIErO PELICHUs B
' HPUKIIAJHBIX, B TOM YHCJIE COLMAIIbHO-3KOHOMUYECKHX, 3a7auax
45 OnepupoBaTh MNOHATUSMH: IE€pBOOOpa3Has W MHTErpajl; IOHUMATh
' reOMEeTpUYECKUi U (PU3NYECKUI CMBICT HHTETpajia
46 Haxomute nepBooOpa3Hble 3JI€MEHTApHBIX  (QYHKUUH, BBIUUCIATH
' uHTerpai no gopmyne Hetorona — Jleitoauia
47 Pemats npuknaanele 3a1a4n, B TOM YUCIIE€ COLMAIBbHO-I)KOHOMUYECKOTO U

(u3ngecKoro xapakrepa, CpeJICTBAMU MATEMAaTHUECKOTO aHAJIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

11 KIIACC

Kox
1

IIpoBepsieMblii 31eMEHT COAepPKAHUSA

Yucia 1 BEIYUCIIEHUS

1.1 Hatypanbnble u nensle yncina. [I[pu3Haku 1e1MMOCTH LEIbIX YHCET
1.2 CreneHp ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBOWCTBA CTEIICHU
1.3 Jlorapudm uucna. /lecsTuynble U HaTypajIbHbIE JOrapupMbl
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 [TpeoOpa3oBaHue BBIPAKEHHA, COACPIKALINX JIOTapU(HMBI
7 [Ipeo6pa3oBanue BbIpaKEHUIl, COAEPIKALINX CTENIEHHU C pallMOHATIbHBIM
' HoKaszarejieM
23 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 ITokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuuecknue ypaBHEeHUsI U HEPABEHCTBA
6 Cucrempl JIMHEMHBIX ypaBHEHUH. PellleHne NpUKIagHBIX 3a7ad C IOMOILIBIO
' CUCTEMBI JINHENHBIX YPAaBHEHUN
2.7 CucTeMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB
)3 IIpumeHeHne ypaBHEHM, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKUX
' 3a7a4 ¥ 3a/1a4 U3 Pa3IUIHbIX 00JIacTel HAYKU U pealbHOW )KU3HU
3 OyHKIMH U TpaduKu
Oynkus. [lepuogmueckne QyHkuuu. [IpoMexyTKH MOHOTOHHOCTH (DYHKITUH.
3.1 Makcumymbl 1 MUHUMYMBI (pyHKimu. Haumbombiiee u HauMEHbIIIEE 3HAYCHHE
(GYHKIUU Ha IPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKINU, UX CBOMCTBA U rpaduKu
33 [TokazaTenpHas u orapudmudeckas pyHKIIUU, ©X CBOWCTBA U TPadUKH
34 Hcnonb3oBanue rpagukoB PyHKIUI 17151 pelIeHUs] ypaBHEHUN U TMHEHHBIX CUCTEM
Hcnons3oBanue rpadukoB GYHKIUE A8 UCCIENOBaHUS  IPOLECCOB U
3.5 3aBHCHMOCTEH, KOTOpblE BO3HHMKAIOT MPU PEIICHUU 3a7ad U3 APYTUX Y4EOHBIX
IIPEIMETOB U PEAJIbHOM JKNU3HU
4 Hauana matemaTndeckoro anaiamnsa
4.1 HenpepbiBHble QyHKIMU. METOA HHTEPBAJIOB JIJIs pEIICHUS] HEPABEHCTB
4.2 [TpousBoanas pyukuuu. ['eomeTpuueckuii 1 GU3NIECKUI CMBICT TTPOU3BOHON
43 [TpousBonHbIe 31€MEHTapHBIX (GYHKUUNA. DOPMYNbl HaXOXIACHUS IPOU3BOIHOM

CYMMBI, TIPOU3BEICHUS U YaCTHOTO (PYHKIUI




[Ipumenenne npPOU3BOAHONW K HCCIEAOBAHUIO (YHKIMH Ha MOHOTOHHOCTh H

4.4 sKcTpeMyMbl. HaxokaeHne HanbonbIero 1 HauMEeHbIEro 3HaueHus: QyHKIMKY Ha
OTpE3Ke
[IpumeHeHne NpOM3BOAHOM JUIsl HAXO0XAECHUS HAWTYy4IIETro PEICHNs B IPUKJIIaIHbIX

4.5 3ajadax, U ONpEAENIEHUs CKOPOCTH IIpoIlecca, 3aJaHHOro (opmyrnoil wimm
rpaduxkom

4.6 ITepBooGpa3nast. Tabnuma nepBooOpa3HbIX

47 WuTerpan, ero reomeTpudeckuii 1 pu3sndeckuii cMpicil. Beluncienue nuTerpana mno

dbopmyne Hetotona — JleliOHua




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHUS K NPEAMETHBIM pPe3yJbTaTaM OCBOCHUS
NPOBEPSIEMOr0 | OCHOBHOI 00pa30BaTeJIbHOI POrpaMMBbI CPeAHEro 001ero
TpeOoBaHus o0pa3oBaHus

Brnagenne MeromamMu [OKa3aTeNbCTB, alrOPUTMaMH DPEILIECHUS 3a]ad;
yMeHue (OpMyJIHpOBATh U ONEPUPOBATH IMOHATHAMHU: ONpEACITICHHUE,
aKcuoma, TeOpeMa, CIIEICTBHE, CBOMCTBO, IPHU3HAK, J0OKA3aTEJIbCTBO,
paBHOCHIIbHBIE (POPMYITHPOBKH; IPUMEHSATH UX; YMEHHE (OPMYITHPOBATH
0o0paTHOE M MPOTHUBOMNOJIOXKHOE YTBEPXKAECHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ] MAaTEMaTUYECKOM MHIYKIIHH;
IIPOBOAMTH  JOKA3aTECJIBHBIE PACCYKICHWsS IIPU PpEUICHMM  3azad,
1 OLICHUBATh  JIOTUYECKYX0  IPAaBUJIBHOCTb  PACCYXACHUM; YMEHHE
OIIEpUPOBATh MOHATUSAMH: MHOYKECTBO, IOAMHOXECTBO, ONEpPALMU Haj
MHOXXECTBAMHU; yMEHHUE MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar AJIs ONMCAHUS PEAIbHBIX IIPOLECCOB U ABJICHUH U NIPU PELICHUU
3a7a4, B TOM 4YHCI€ U3 JAPYrUX Y4eOHBIX IIPEIMETOB; YMEHHE
OIIepUPOBAThH MOHATHAMU: Ipad, CBA3HBIN rpad, 1epeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJlaBaTb M ONHUCHIBATH Tpadbl Pa3IUIHBIMU

croco0aMu; MCTIOIB30BaTh rpadbl MPU PEIICHUH 33129

YMeHue ornepupoBaTh HNOHATHUSMHU: HATYPAIbHOE YHCIO, LIEJIOE YHCIIO,
CTEMNEHb C LEbIM MMOKa3aTeIeM, KOPEHb HATYpaJIbHOW CTENEHU, CTEIIECHb
C pauMOHAIbHBIM  IIOKa3aTelleM, CTENeHb C  JACHUCTBUTEIbHBIM
mokKasarejeMm, JiorapugM 4mcla, CHHYC, KOCHHYC M TaHICHC
IPOU3BOJIBHOIO YHUCJA, OCTATOK IO MOJIYJIIO, pallOHalIbHOE YHCIIO,
UppALMOHATBHOE  YHUCJIO,  MHOXECTBA  HATypaJlbHBIX,  LEJbIX,
2 palMoOHANBHBIX, JCHCTBUTEIBHBIX YHCE; yMEHHE HCIIOJIh30BaTh
NpU3HAKK JEIUMOCTH, HAUMEHBIINI OOIIMI JeTUTeNh U HauMEHbIIee
oOmee kpaTHoe, aropuT™ EBKIIMIA mipu penieHny 3a1a4; 3HAKOMCTBO C
pa3IMYHBIMU ~ TO3ULIIMOHHBIMHU  CHUCTEMAaMH  CUHUCIICHMS;  yYMEHHUE
BBITIOJIHATHh BBIYHMCIICHUE 3HAYCHUN W MPeoOpa3oBaHUs BBIPAKEHHUI CO
CTeNEeHsIMH U JiorapupmMamMu, mpeoOpa3oBaHus IPOOHO-PAIMOHATBHBIX

BBIPDAKECHHI; YMEHUE ONEPHUPOBATH IOHATHSIMH: ITOCIIEI0BATEIBLHOCTD,




apudmeTuyeckas nporpeccusi, reoMeTpuieckas nporpeccus, 06CKOHEUHO
yObIBaroIiasi ~ reoMeTpuuecKass  IMporpeccus; yMEHHE  3a]laBaTh
[I0CJIEI0BATENBHOCTH, B TOM YHCJIE C IOMOIIbIO PEKYPPEHTHBIX (HOPMYII;
YMEHHE ONEpPUPOBATH NOHATHUSMHU: KOMIUIEKCHOE YHCIO, COIPSDKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apIryMEHT KOMILJIEKCHOTO 4Kcia, hopma
3aMMCH KOMIUIEKCHBIX 4YMCel (FeOMEeTpHUecKasi, TPUTrOHOMETPHUYECKas U
anreOpanveckas); yMeTh MPOU3BOAUTH apUPMETHUYCCKUE IEHCTBUS C
KOMIUIEKCHBIMU ~ YHCJIaMM; HPUBOJUTH IPUMEPHI  HUCIIOJIB30BAHMS
KOMIUIEKCHBIX YMCEJ; ONEpUPOBATH MOHATHUSAMHU: MaTpuua 2x2 m 3x3,

OIPCACIINTECIIb MATPHUILIBI, FeOMeTpI/I‘{eCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMeHue onepupoBaTh NOHATHUSAMHU: pallMOHAIbHBIC, HUpPPalMOHAJIbHBIE,
NOKa3aTebHbIe, CTEIEHHBIE, JIOTapu(MUIECKHe, TPUTOHOMETPHUYECKUE
YPaBHEHHS M HEPAaBEHCTBA, HUX CHUCTEMBI; YMEHHE OIEpPHUPOBATH
HNOHATHUAMU: TOXKJECTBO, TOKJIECTBEHHOE IPeoOpa3oBaHuE, YpaBHEHUE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHHH M HEPABEHCTB, PAaBHOCWJIBHOCTb
YPaBHEHUH, HEPaBEHCTB M CHUCTEM; YyMEHUE peulaTb YypaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C IOMOILBIO PA3JIMYHBIX IPUEMOB; pelIaTh
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IApaMETPOM; NPUMEHSITh
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI I PELICHUS MAaTEeMAaTHYECKUX

3a/1a4 U 3a/1a4 U3 pa3Iu4HbIX 00JacTell HayKu U peaibHON KU3HU

YMeHue onepupoBaTh MOHATUSAMHU: (YHKIMS, YETHOCTh (YHKIIMH,
NEPUOUYHOCTh (YHKIIMH, OTPAaHMYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
(GyHKIMH, SKCTpeMyM (QYHKLIUH, HAauOOJIbIIee U HaUMEHbILIEE 3HAUCHHS
(yHKIMM Ha TPOMEKYTKE, HeTIpephIBHAsT (DYHKITUS, aCHMIITOTHI rpaduka
(GyHKIMH, TIepBasi U BTOpasi MPOU3BOAHAS (YHKINHU, TEOMETPUUECKUN U
(bU3MYeCKUld CMBICT TIPOU3BOAHOM, TIEpBOOOpa3Has, OMpeaeIEHHBIN
WHTETpaNl; YMEHHE HAXOAWTh ACUMMTOTHI rpaduka (QYHKIHH, yMEHHE
BBIYUCIISATH  NPOW3BOJHBIC CYMMBI, TIPOM3BEIEHUS, YAaCTHOTO W
KOMMO3UIINH (PYHKIMIA, HAXOAWTh YPaBHEHHE KacaTelbHOU K rpaduky
(GYHKINU; YMEHHE HAXOIWUTh MPOWU3BOAHBIC AJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOAHYIO JJsl MCCIEIOBaHUS (YHKIMH,
HAXOJIUTh HaWOOJBIINEC W HAMMEHBIIWE 3HAYCHUS (PYHKIUI; CTPOUTH
rpaduKd MHOTOYJICHOB C HCIOJb30BAHUEM arIapara MaTeMaTH4YeCKOro
aHaM3a; MPHUMEHSATh NPOM3BOIHYIO ISl HAXOXKICHUS HAWITYYIIeTo
pelieHusl B MPHUKIATHBIX, B TOM YHUCIIE COIMAIbHO-3KOHOMUYECKUX WU

bu3nYecKuX 3a1a4ax; HaXOAUTh TUIOMAIU U 00bEMBI (PUTYDP C TTOMOIIBIO




HHTCrpaga; MpuBOJAUTE NPUMEPLI MATEMATHYCCKOI0O MOACIIMPOBAHUA C

noMoIeio AuddepeHnnanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh HOHATHAMM: rpaduk (yHKIMH, oOpaTHas
GyHKIMSA, KOMITO3UIMS (DYHKIWHA, JIMHEHHAs (YHKIWS, KBaJpaTHIHAs
GbyHKIMS, panuoHaIbHast byHKLH, CTEINeHHast GbyHKIMS,
TPUTOHOMETpHUYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
(GyHKIMH, TOKa3aTenbHas W Jorapugmuyeckas (QYHKLUUH; YMEHHUE
CTpOUTh TpapuKu W3yYeHHBIX (YHKIHH, BBIIOIHATH MPEOOpa3OBaAHMUS
rpaduKoB QyHKUUH, UCIIOIB30BATh IpadUKH AJIs U3YUEHUS MIPOLIECCOB U
3aBHCUMOCTEH, TPU PEUICHUU 3a]a4 U3 APYTUX YYeOHBIX MPEJIMETOB M
3aJa4 U3 pearbHOM KU3HM; BhIpaXKaTh (OPMYJIaMU 3aBUCUMOCTU MEXIY
BEJIMYMHAMU; HCIIOIIB30BATh CBOMCTBA U IpadMKu (PyHKIUH IS peTeHHsI
YpaBHEHM, HEpPaBEHCTB M 3aJady C [apaMeTpaMu; H300paxaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUIN YPAaBHEHM, HEPAaBEHCTB

H UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJlaud pPa3HbIX TUIOB (B TOM 4YMCJE Ha
IPOIICHTHI, I0JIU M YacTH, HA JIBUXKEHHE, paboTy, CTOUMOCTh TOBApPOB U
yCIIyT, HaJIOTH, 33J1a4i U3 00JacTy yNpaBJIeHUs JIMYHBIMU U CEMEHHBIMU
(uHaHCAMU); COCTABJIATH BBIPAXKCHMS, YPABHEHUS, HEPAaBEHCTBA M HUX
CUCTEMBI IO YCJIOBHIO 3aJa4yH, MCCIEAOBATh IOJyYEHHOE PEIICHUE U
OLIEHUBATh MPABIONONO0OHOCTh PE3yNbTaTOB; YMEHHE MOJEIUPOBAThH
peanpHbIE CUTyallUH Ha SA3BIKE MATEMAaTUKH; COCTABIIATH BBIPAXKEHUS,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMbl 10 YCJIOBHUIO 33Jayy,
UCCIEN0BAaTh IOCTPOCHHBIE MOJEIM C MCIOIB30BAHMEM ammapara

anreOpbl, UHTEPIIPETUPOBATH MTOTyYEHHBIN pe3yabTarT

YMeHue onepupoBaTh MOHATUSAMU: cpefHee apudmeTnyeckoe, MeIuaHa,
HanOOJIbIIIee M HAMMEHBIIIEE 3HAUCHH S, pa3MaXx, TUCIIEPCHs, CTAaHIapTHOE
OTKJIOHEHHE YUCIIOBOTO HaOOpa; yMEHHE W3BIIEKATh, HHTEPIIPETUPOBATH
nH(popMaInio, MPeACTaBICHHYIO B Ta0IHMIaX, HA TUarpaMmax, rpadukax,
OTPa)KaIoIIyI0 CBOWCTBA peajbHbIX MPOLIECCOB U SIBICHUI; IPEICTABIIATh
vHpOpMANUIO ¢ TIOMOMIBIO TaOJMUI] W JUarpaMM; HCCIEA0BaTh
CTaTHCTUYECKUE JaHHBIE, B TOM 4YHCIIe C MPUMEHEHHEM TpadudecKux
METOJIOB ¥ AJICKTPOHHBIX CPEJICTB; TPapUIECKH UCCIEI0BATH COBMECTHBIE

HaGJIIO,[[CHI/IH C IIOMOLIBIO JUarpaMm paCCCUBaHUA U JIMHEMHOM perpeccuun

YMeHue onepupoBarh IOHATHUAMM: CIIyYalHBIM OIBIT U CIy4alHOE




cOOBITHE, BEpOSITHOCTh CIy4ailHOrO COOBITUSI; YMEHHE BBIUUCISTH
BEPOSITHOCTh C MCIIOJIb30BAaHUEM TIpadUuecKuX METOJOB; MPUMEHSThH
(GopMyJibl CIOKEHUS U YMHOXKEHHUS BEPOATHOCTEH, (HOpMyIily MOJHOU
BEPOSATHOCTH, opMyiy bepHyiu, komOuHaTOpHbIE (PaKThI U HOPMYIIBL;
OLICHUBATh BEPOATHOCTH PEAJIBHBIX COOBITUH; YMEHHE ONEepUpOBATh
NOHATUAMM: CllydallHas BEJIMYMHA, paCIpPEIEIICHUE BEPOSITHOCTEM,
MaTE€MaTHYeCKOe O0KHUJIAHHWE, JUCIIEPCUS W CTaHAApPTHOE OTKJIOHEHHE
CllydallHOW BeJNWYMHBI, (YHKIUM paclpelesieHuss M IJIOTHOCTH
PaBHOMEpHOTO, IIOKA3aTeJIbHOIO M HOPMAaJIbHOIO pACHpPEICICHUM;
YMEHHME HCIIOJIb30BATh CBOMCTBA M3YUYEHHBIX PpAaCIpENeICHUN UL
pemeHusi 3ajad; 3HAKOMCTBO C TOHSATHSAMH: 3aKOH OOJBIIUX YHCEl,
METOAbl BBIOOPOYHBIX MCCIEJOBAHUMN; yYMEHUE NPUBOIUTH HPUMEPHI
NPOSIBJIICHUS] 3aKOHA OOJBIINX YHCEN B NMPHPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX; YMEHHME ONIEPUPOBATh MOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YHUCJIO COYETaHWM, YUCIIO MepecTaHoBOK; OMHOM HpbroTOHa; ymeHHe
OPUMEHATh KOMOUHATOPHBIE (DAKThl U PacCy>KICHUS AJIs pellieHUs 3a/1a4;
OLICHUBATh BEPOSITHOCTH peanbHBIX COOBITHI; COCTaBJISITh

BCPOATHOCTHYIO MOJECJIb U UHTCPIIPETUPOBATH HOJ'Iy‘IeHHHﬁ pe3yjbTaTt

YMeHue omnepupoBaTh MOHITUSIMH: TOYKA, MpsAMas, I[JIOCKOCTH,
MPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIJVIa, IUIOCKUNA yrod,
NBYTPaHHBIA YroJ, TPEXTPAaHHBIM yroi, CKpeIIMBaroIUecs MpsMbIE,
napajieIbHOCTh U MEPHEHIUKYISIPHOCTD MPSMBIX U TUIOCKOCTEH, yroi
MEXy MPSMBIMH, YTOJl MEXKIY MpPSIMONH M IJIOCKOCTBIO, YTOJl MEXKIY
MJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JI0 TUIOCKOCTH, PACCTOSIHUE MEXKIY
IOPSIMBIMHU, PACCTOSIHHE MEXAY IUIOCKOCTSIMU; YMEHUE UCIIOJIb30BaTh MPH
pelIeHnH 3a7a4 U3y4YCeHHbIC (PAKTBI M TEOPEMBI IJIAHUMETPUU; YMEHUE
OLICHUBATh pa3Mephl OOBEKTOB OKPYKAIOLIEro MHpa; CTPOUTH
MaTeMaTUYeCKHe MOJENIU C IOMOIIbI0 TEOMETPUUYECKUX TMOHSATUU U

BCJIIMYMH, p€IIaTh CBA3AHHBIC C HUMH IIPAKTHYCCKUEC 3aJa4u
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YMeHne onepupoBaTh MOHATHUAMH: TUIOMIAAb (GUTypsl, 00BEM (UTYDHI,
MHOTI'OT'paHHUK, HpaBHHLHBIﬁ MHOTI'OrpaHHUK, CCYCHHUEC MHOI'OIrpaHHUKA,
KyO, mapajuienenunen, Npu3Ma, NMUpamuaa, (GUrypa U IMOBEPXHOCTD
BpallleHHs, LWIMHAP, KOHYC, map, cdepa, miomanab cepsl, MIomaib
MIOBEPXHOCTH TMUPAMUIBI, MPHU3MBI, KOHyca, IMIUHApPA, 00bEM KyoOa,
MPAMOYT'OJIBHOTO IapajljiedaenuIena, MUpamMuasl, MPU3MbL, LUIUHIPA,

KOHYyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEUEHHUsI KOHyca M LWIMHIpA,




[apajuleJbHBIE OCH WM OCHOBAHMIO, CEYECHHE INapa, IUIOCKOCTD,
Kacatomasicss chepbl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUEHUE
MHOTOTpaHHMKA, U300pa)kaTh MHOTOTPAaHHUKHU, (QUTYpPbI U MOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCIIE C IIOMOIIBIO DJIEKTPOHHBIX CPEICTB;
YMEHHE MPUMEHSTh CBOICTBA Fr€OMETPUUECKUX (PUTYp, CAMOCTOSITENBEHO
(hopMyIMpOBATh ONpEeNeHHs U3ydaeMbIX (GUTyp, BBIIBUTaTh THIOTE3bI
O CBOWCTBax U IpHU3HAKaX reOMETpUYECKUX (PUryp, 000CHOBBIBATH WU
ONpoBepraTh MX; yMEHHE MPOBOAMUTH KiaccuuKauuoo ¢Guryp 1o
pPa3IUYHBIM TpPU3HAKAM, BBIIOJHATH HEOOXOJUMBIE JOIMOJIHUTEIbHbBIE

MOCTPOEHUS
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YMeHHe OnepupoBaTh IMOHATHUSAMHU: JBH)KCHHE B NPOCTPAHCTBE,
napauIeIbHBIA TIEPEHOC, CHMMETPHUSI Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MMOA00Ms, MOM0OHbIE (UTYpBI;, yMeHHE
pacro3HaBaTh paBHBIC W MOJO0HBIC (QUTYPHI, B TOM YHCIIC B TIPHUPOJIE,
UCKYCCTBE, apXHTEKType; HCIOIb30BATh T'€OMETPUYECKUE OTHOIICHHSI
IpU PEIICHUH 3a/1ad; HaXOJUTh T'€OMETPUYECKHE BEIMYMHBI (JIJTMHA,
yroj, IUIOM@AAb, O0BEM) TpPU PEHICHHH 3aJad W3 JPYTHX Y4eOHBIX
MPEIMETOB U U3 PeaTbHON KU3HH, YMEHHUE BBIYHUCIISATH T€OMETPUICCKIEC
BEJIMYMHBI (JUTMHA, YToJl, TUIOm@Aab, OOBEM, IUIOMIAIh MOBEPXHOCTH),
UCTIONB3YSl M3YYCHHBIE (OPMYIJIBI M METONbI, B TOM YHUCIE: TUIOMIAIb
TIOBEPXHOCTH TTMPAMUJIbI, IPU3MBI, KOHYCa, MWIMHAPA, TUIOIaas chepsr,
00BEM Ky0a, MPSIMOYTOJBHOTO MapajuIeyeNuIe/ia, MUPAMUIBI, MPU3MBI,
IJTMHIpPA, KOHyca, IIapa; YMEHHE HaXOJWTh OTHOIICHHE OO0BEMOB

noA00HBIX (uryp
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YMeHue ornepupoBaTh NOHATUSMU: MPSIMOYTOJIbHAS CUCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBHI BEKTOpPA, CymMMa BEKTOpPOB,
NPOM3BEICHUE BEKTOpAa Ha YHWCIO, PA3JIOKEHHE BEKTopa Mo Oaswmcy,
CKAJIIPHOE MPOMU3BEACHUE, BEKTOPHOE ITPOU3BEICHUE, YIOJN MEKIY
BEKTOpAMHU; YMEHUE UCIIOIb30BATh BEKTOPHBIA U KOOPAMHATHBIA METOH
JUIsL pelIeHHs TeOMETPUYECKHX 3aJad M 3a7ad JpYyrux ydeOHbBIX

MpEIMETOB
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YMmenue BLI6I/IpaTL HO,Z[XOI[HH_II/II‘/JI METOA AJid PpCHICHUA 3aadavu,
IIOHUMAaHHWEC 3HAYUMMOCTH MATCMATHUKW B HU3YUYCHHU IIPHUPOAHBIX U
O6IJ_ICCTBCHHBIX nmponeccoB H" HBHCHHﬁ; YMCHHUEC  PaCIIO3HABATbH
IMPOABJICHUEC 3aKOHOB MAaTCMAaTUKH B HCKYCCTBEC, YMCHHC IPUBOAWUTH

IpUMEPBl  MAaTEMaTUYECKUX OTKPBITMM POCCUHUCKOM M  MHUPOBOU




MaTE€MaTHYeCKON HAyKH




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

Yucna 1 BEIYUCIIEHUSI

1.1

HaTypaJ'II)HBIC 1 OCJIbIC YnUCia. HpI/ISHaKI/I JCIINMOCTH LCIIBIX YHUCEI

Pannonanehpie uncna. OOBIKHOBEHHBIE U JECSATHYHBIE JApOOU, TPOLIEHTHI,

2 OeCKOHEUHbIE IEPUOTUUECKUE IPOOH
13 Apudmernuecknii KOpeHb HATypaIbHOW cTeneHu. J{eHcTBrs ¢ apuMeTHIeCKUMHU
' KOPHSIMH HaTypaJbHOW CTEIIEHU
1.4 Crenenp c¢ wnenbiM mnokaszareneM. CrTeneHb € palMOHAIbHBIM ITOKA3aTEIEM.
' CBolicTBa CTENIEHU
L5 CuHyC, KOCHMHYC M TaHIT€HC YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCJIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecsTuuHble U HATypaJlbHbIE JOrapU(MBI
JlelicTBuTenbHble 4Yucia. ApupMETHYECKHE ONepaluu ¢ JIeHCTBUTEIbHBIMU
1.7 yucnamu. [lpuOnmkEHHbIE BBIYMCICHMSA, NpPaBWIa OKPYIVIEHUS, NPHUKUAKA U
OIIEHKA Pe3yJIbTaTa BhIYUCICHUN
1.8 [Ipeo6pa3oBanue BbhIpakeHUI
1.9 KommnekcHsle yncia
2 YpaBHEHHsI 1 HEpABEHCTBA
2.1 Llenbie 1 APOOHO-paLIMOHANILHBIC YPABHEHUS
2.2 WppanuonansHble ypaBHEHUS
23 TpuronomeTpruyeckue ypaBHEHUS
24 [Toka3zaTenbHble U JOrapuPpMUUECKUE YPaBHEHHS
2.5 Lenble n 1poOHO-paIOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHnanbHble HEPABEHCTBA
2.7 [Toka3aresnbHble U JorapumMuyeckre HepaBeHCTBA
2.8 TpuroHomeTpruieckre HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Matpuiia cucTeMbl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTPUILIbI
3 OyHKIUH U TpaPuKH




OyHkuus, crnocoOsl 3aaanusa Qynkuuu. ['paduk GyHkumuu. BzaumHo obpaTHbIe

> ¢ynkuuu. Yétneie u HeuétHele pyHkmu. [lepuoanueckue pyHKkuum
OO6nacTe ompeneiaeHuss U MHOXKECTBO 3HaueHuM QyHkuuu. Hynum QyHKum.
19 [IpomMexxyTKH  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIUH.
' MaxkcumyMbl 1 MUHUMYMbI (QyHKUuu. HambGonbliee W HauMeHbllee 3HAYEHUE
(GYHKIIMU Ha IPOMEKYTKE
13 CreneHHass (yHKLUUS C HaTypajJbHBIM M LEJbIM IoKa3aTeneMm. E€ cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpHS 1n-OU CTEHEHH
34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [TokazarenbHas u norapudmuueckas pyHKINUH, X CBOICTBA U rpaduku
16 Touku paspbiBa. AcumnTotel rpadukoB ¢yHkiuil. CpoiicTBa (QyHKIMIA,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBaTeabHOCTH, CIIOCOOBI 33aHUS TIOCIIEI0BATEIbHOCTEH
3.8 Apudmernueckas u reomeTprueckas nporpeccuu. Dopmyia coKHBIX IPOLIEHTOB
4 Hauana MmaTemMaTuueckoro aHanmsa
4.1 [IpousBonnas Gpynkuuu. [Ipon3BoaHbIe 3IeMEHTAPHBIX (QYHKIUN
[IpumeHeHre NpPOU3BOMHON K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. Haxox1eHre Hanbonb1ero 1 HaMMEeHbIIEro 3HaueHus! GYHKIUU Ha
OTpe3Ke
4.3 [TepBoobpasnas. UnTerpan
5 MHoOXeCTBa U JIOTHKA
5.1 MHoxecTBO, ornepauu HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 ®urypsl Ha MIIOCKOCTH
7.2 [IpsimMble ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena v MOBEpXHOCTH BpalIEHUS
7.5 KoopanHatsl 1 BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET






