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HOACHUTEJIBHASA 3AIINCKA

VY4eOHblil Kypc «Anrebpa W Hayajga MaTEMaTHUYECKOIO aHaIM3a» SIBIIAETCA
OJIHUM U3 HauOoJiee 3HAYMMBIX B MIpOrpaMMe CpeaHero oOIiero oOpa3oBaHUS,
MIOCKOJIBKY, C OJTHOH CTOPOHBI, OH 0OECHEeYMBAET MHCTPYMEHTAIBHYIO 0azy s
U3Yy4EHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IpYroil CTOPOHBI, (hOpMHUPYET
JIOTUYECKOE U a0CTPAKTHOE MBINUICHUE O0YyYarONINXCsl Ha YPOBHE, HEOOXOIUMOM
JUI OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUHU, CIIOBECHOCTH M JPYTHX
TUCIUMIUIMH. B paMkax aaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJeBaroT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOH HayKH, KoTopas (OopMyIupyeT CBOU
JOCTHKEHHS B MAaTEMaTH4YeCcKoi (hopme.

VYyeOHblll Kypc anreOppl M Havyajl MaTEMaTUYECKOr0 aHalld3a 3aKJIa/IbIBaeT
OCHOBY [UIsl YCIIEIIHOTO OBJIAJICHUS 3aKOHAaMM (U3HMKH, XMMHH, OHOJIOTHH,
NOHWMAaHUS OCHOBHBIX TEHJICHIIUI Pa3BUTUS SKOHOMUKH U OOLIECTBEHHOM KU3HH,
NO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJb30BAaTh UX JUIsl JaJbHEHIIEro oOpa3oBaHUS U B
IOBCEIHEBHOM XM3HU. B TO ke Bpems oBiafieHHEe aOCTPAKTHBIMU M JIOTUYECKU
CTPOTMMH KOHCTPYKIUSIMU aireOpbl M MaTeMaTHYeCKOro aHallu3a pPa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTb, JIOKa3bIBAThH
YTBEPXKJICHUSI C TIOMOIIBIO UHIYKUMU U PacCyk AaTh NEAYKTUBHO, MCIOJIb30BATh
00001IeHEe W KOHKPETH3allMio, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILIJICHUE.

B xone m3yueHuss yueOHOro kypca «Airedpa ¥ Hadajla MaTeMaTH4eCKOro
aHajau3a» 00ydYaroluecs MOJy4YaloT HOBBIA OMNBIT PEIICHHS MPUKIAAHBIX 3a]ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MAaTEMAaTUYECKUX MOJIEIEH peaslbHbIX CUTYaluH,
UHTEPIIPETallud  TOJYYEHHBIX  pPEUIeHHH, 3HAKOMSTCS C  [pUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJIE, HAyKE U HCKYCCTBE, C
BBIIAIOLIMMUCS MATEMaTUYECKUMU OTKPBITHSIMU U UX aBTOPAMH.

VY4eOHblil Kypc o0nagaeT 3HAYMTEIbHBIM BOCHUTATEIBHBIM IOTEHIIMAJIOM,
KOTOpPBIN peanu3yercs Kak depe3 Y4eOHbIH MaTepHuas, CHOCOOCTBYIOITUI
(OpMHUPOBAaHNIO HAYYHOIO MHPOBO33PEHHs, TaK M 4Yepe3 crneuuduky ydeOHOM
NeATeNbHOCTH, TpeOyIomed MNPOAOKUTENbHOW KOHLUEHTPAUUd BHUMAHUA,
CaMOCTOATENIBHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTM 33 IOJYYEHHBIN
pe3ynbTar.

B ocHoBe MmeTonuku oOOydeHHs airedpe M HadajllaM MaTeMaTH4eCcKOro
aHaIN3a JEXKUT JEATETbHOCTHBIA MPUHIIUI O0yUEHHUSL.

B crpykrype yuebHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOIO
aHaJIM3a» BBIACIICHBI CIEAYIOIINE COAEPKATEIbHO-METOIMYECKHE JIMHUU: «Hucia
U BblUMCIEHUs», « DyHKUMU U TpaduKn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHaim3a», «MHoxkecTBa U JIoTMKa». Bce OCHOBHbIE



COJIEPKATEIIPHO-METOIMYECKUE JIMHUM W3Y4YaloTCS Ha TMPOTSDKCHWH JBYX JIET
o0yueHUs Ha YpPOBHE CpeaHero oOIero 0o0pa3oBaHMs, €CTECTBEHHO JOMOJHSIS
ApyT Ipyra W MOCTETNIEHHO HACHIIIAsACh HOBBIMH T€MaMU U pasznenamu. JlaHHBIN
y4eOHBIH KypC SBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEOUHSIET B cebe
coJiepKaHUE HECKOJbKMX MATeMAaTHYEeCKUX JUCIUIUIMH, TaKUX Kak aiuredpa,
TPUTOHOMETpPHsI, MaTEeMaTHUYECKU aHalIn3, TEOpUsS MHOXXECTB, MaTeMaTHYecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywarouiuecs OBJAJIeBalOT BcE Ooliee
MIUPOKUM MATEMAaTHUYECKUM armaparoM, Y HUX MOCleoBaTeIbHo (popMupyercs u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTeMaTHYeCKyl0 MOJENb pealbHON
CUTYaIlNH, IPUMCHSTh 3HAHUS, TTOJYYCHHBIC MTPH U3YUYCHUH y4eOHOTO Kypca, s
PEIICHUs CaMOCTOSTENHFHO CHOPMYITHPOBAHHONW MAaTEeMAaTUYECKON 3a/aud, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopepxarenpHO-MeTOANYECKasE TUHUS «YuCla U BBIYMCICHUS» 3aBEpIIAET
¢dbopmMupoBaHre HABBHIKOB MCTOIB30BaHUS JACHCTBUTEIBHBIX UMCEN, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOTO 00IIero oopa3oBanus. Ha ypoBHe cpemHero obiero
oOpazoBanusi 0co00O€ BHHUMaHHE ynensercs (OPMUPOBAHUIO  HABHIKOB
paIoHaIbHBIX BBIYUCICHUM, BKIIOYAIOMINX B C€0sl MCIOJIB30BAHUE PA3THUYHBIX
dopMm 3amucu 4Ymcia, yMEHUE JelaTh NPUKUIKY, BBINOJHATH MPHOIMKEHHBIC
BBIUMCIICHHSI, OIEHUBATh UYUCIIOBHIC BBIPAKCHHs, pabOTaTh C MAaTEeMaTHUYECKUMHU
KOHCTAHTaMHU. 3HAaKOMbIe OOy4YaloImUMCS MHOXECTBA HATypaldbHBIX, MEIBIX,
paloHaIbHBIX W JEHCTBUTENBHBIX YWCENT  JIOMOJHSAIOTCA  MHOMXECTBOM
KOMIUIGKCHBIX YHCel. B KakIoM H3 OSTUX MHOXKECTB pPacCMaTpPHBAIOTCS
CBOMCTBEHHbIE €My cleurduueckue 3ajadd M OIepaluu: JeJIeHHe Haledo,
ONEpUPOBAHME OCTAaTKaMU Ha MHOXKECTBE LEJbIX YHCEN, OCOOble CBOMCTBa
paIMOHAIBPHBIX U UPPAMOHAIBHBIX YHCEN, apuMETHUECKUE OTepariii, a TakKe
M3BJICUCHUE KOPHS HATYPaJTbHOW CTETIEHW Ha MHOXKECTBE KOMIUJICKCHBIX YHCEI.
bnaromapsi mociieoBaTeNIbHOMY PACIIUPEHHUIO Kpyra HCIOJIb3YEMBIX YHCET U
3HAKOMCTBY C BO3MOXXKHOCTSIMH WX MPUMEHEHUS IS PEIICHUs Pa3IudHbIX 3a/1a4
dopmMupyeTcsi mpeaCcTaBICHUE O €IUHCTBE MATEMAaTHKH KaK HayKd W €€ POJiH B
MIOCTPOCHUU MOJIETICH peaNbHOr0 MHpa, MIMPOKO HCIOJIB3YIOTCS 0000IIeHne M
KOHKPETH3AITHSL.

Jluaust «YpaBHEHHUS W HEPABEHCTBa» pEaJU3yeTcsl Ha MPOTSKEHUH BCETO
oOyueHHs Ha ypOBHE CpEAHEro oOIIero o0pa3oBaHUs, MOCKOIBKY B KaXIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3anad. B
pesyibpTaTe O0OydYaroniuecss OBJAJACBAIOT PA3JIMYHBIMU  METOJAMH  PEIICHUS
paloHaIbHBIX, HPPAIMOHATBHBIX, TOKA3aTENbHBIX, JOTAPUPMHUUECKUX U
TPUTOHOMETPUUECKUX ypaBHEHUH, HEPABEHCTB M CHCTEM, a Takke 3ajad,
coJiepkammx MmapameTpbl. llomydeHHBIE yMEHHS IIMPOKO HCIOIB3YIOTCS MPH
UCCIIeIOBAaHNH (DYHKIIMI C TTOMOIIBI0 MPOU3BOJHOM, TIPU PEIICHUH MPUKIIATHBIX



3a/1a4y ¥ 3a7a4 Ha HAXOXKJE€HWE HAaMOOJBIITNX U HAUMEHBINNX 3HAYCHUN (yHKIIUU.
JlanHas conepkaTesbHas JIMHUSA BKIIOYAET B ce0s Takke (POPMUPOBAHHE YMEHUMN
BBITIOIHATH  pacu€Ttel 1O  (opmynam, mpeoOpa3oBaHUsl  paMOHAIBHBIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKXKE BbIPAKECHUH,
coJiepKalux CTeneHu U Jjorapudmbel. brarogaps u3ydeHUIO anreOpandecKkoro
Marepuaiga IPOUCXOAUT  JAJIbHEHIEe  pa3BUTHUE  AJITOPUTMHUYECKOTO U
a0CTPaKTHOTO MBIIIJIEHUS O0YydYaromuxcs, GOpMUPYIOTCS HABBIKU JEAYKTHBHBIX
paccykJeHuil, paboThl C  CHUMBOJBHBIMU  (GOpMaMH,  TPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJIE DPABEHCTB M HEPABEHCTB. AnreOpa
npeiaraet 3(QGEeKTUBHbIE HWHCTPYMEHTHI ISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYyYHBIX 3aJa4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
SI3bIKA HAYKHU.

ConepxarenbHo-MeTOAUYECKasT JUHUS «DyHKUMM U TpadUKA» TECHO
neperseraeTcss ¢ APYTMMH JMHUSMHU Y4eOHOrOo Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIE0BATENbHOCTh U3YUEHUS MaTepuaiia. M3yueHue cTeneHHou,
MOKa3aTeJIbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUIECKUX (QYHKIIUN, UX CBOMCTB
U rpaduKoB, UCMOIb30BaHUE QYHKIMI IJ1 pEelIeHUs 3ajad U3 APYruX y4eOHBIX
MPEIMETOB U PEAIBHOMN XKU3HU TECHO CBSI3aHO KaK C MATEMATHYECKUM aHAJIU30M,
TaKk U C PEHICHHEM YpaBHEHUU W HepaBeHCTB. [Ipu 3TOM Oosbllioe BHUMaHUE
yaensercs (OpMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEIMYMHAMHU, HUCCIEAOBATh IMOJYYEHHbIE (DYHKIUU, CTPOUTH HX
rpaduku. MaTtepuan 3ToN cojaeprKaTebHOW JTMHUU HalleJICH Ha pa3BUTHE YMEHUU
U HaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXIY BEJIMYMHAMU B
paznuyHOi (hopMe: aHATUTHUYECKOH, rpaduueckoil u cimoBecHoi. Ero m3ydenwue
CIIOCOOCTBYET PAa3BUTHUIO AITOPUTMUYECKOTO MBINIUICHUS, CIIOCOOHOCTH K
00001IEHNI0 M KOHKPETU3AIMH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxartenpHas nuHus «Havama MaremMaTM4ecKOro aHalin3a» I03BOJISET
CYIIECTBEHHO PACHIMPUTh KPYI KaK MATEMaTUYECKUX, TaK W MPUKIAIHBIX 3a/ad,
JIOCTYIHBIX OOYYaroIIMMCS, TaK KaK y HHUX MOSBISETCS BO3MOXKHOCTH CTPOUTH
rpa@uKyd  CIOXKHBIX (DYHKIMM, ONpeAeNnsTh WX HauOOJbIIME W HAWMEHbIINE
3HAYEHHUSI, BBIYUCIATH IUIOMAAU (QUTYp U OOBEMBI TEN, HAXOIUTh CKOPOCTH U
YCKOpeHus IpoueccoB. JlaHHas coaepxkareiibHas JMHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHUSI MAaTEMaTHYECKUX MOJIeJIe pealbHbIX CHUTYyaIluH,
MO3BOJIIET HAXOJWTh HAWIYYIIEE pPENIEHUE B MPUKIAAHBIX, B TOM YHCIIE
COI[MAJIbHO-D)KOHOMUYECKHUX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MaTEMAaTHYECKOTO
aHanu3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOro, (HOPMaIbHO-JIOTUYECKOTO H
KpEaTUBHOI'O MBbIIIJIEHUs, (OPMUPOBAHUIO YMEHUW paclo3HaBaTh MPOSBICHUS
3aKOHOB MaTE€MaTHUKHU B HayKe, TEXHUKE M HCKyccTBe. OOyuaromuecs y3HAIOT O



BBIJJAIOIINXCSI pEe3yJIbTaTaX, IOJYYEHHBIX B XOJ€ Pa3BUTUSI MAaTEMaTHKU Kak
HayKHu, U 00 UX aBTOpax.

ConepxaTenbHO-MeToauYecKas JTUHUA «MHOXKeCTBa U JIOTUKa» BKJIIOYAET B
ce0sl DJIEMEHTHl TEOPUM MHOXKECTB M MaTEMaTHYECKOM JIOTMKU. TeopeTuko-
MHOECTBEHHBIE TPEACTABICHHUS IPOHU3BIBAIOT BECh KyPC IIKOJIbHOM MaTEMAaTHKU
U TpeasiaraloT Hau0oJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOIINNA BCE pPa3Aelibl
MaTeMaTUKH HW €€ TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hbie MaTEMaTUUYECKHE
JUCLUIUIMHBL W WX HPWIOKEHHS B eauHoe uenoe. [loatomMy BaxkHO [1aTh
BO3MOXHOCTh OOydYarImeMycs IOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOM MaTeMaTUKH U UCIOJIb30BAaTh €r0 JJIsi BBHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM MPU3HAKOM MaTE€MaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOWCTBEHHYIO €W CTpOroctb OOOCHOBAaHWUW U CIIEJOBAaHUE OIPEACIEHHBIM
npaBWJiaM  TMOCTPOEHHUSI  JI0KA3aTelbCTB.  3HAKOMCTBO C  DJIEMEHTaMu
MaTeMaTU4YECKOM JIOTUKU CIHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
o0y4Jaronmxcsi, T03BOJSIET UM CTPOUTH CBOU PACCYKJICHUSI HA OCHOBE JIOTUYECKHUX
paBuil, POPMUPYET HABBIKK KPUTHUUECKOTO MBIIIUICHHSL.

B yuebHoMm Kypce «AnreOpa W HayaJla MaTE€MaTUYECKOIO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO MOJCIUPOBAHMS, KOTOPHIC MPU3BAHbI
crocoO0CTBOBAaTh (OPMHPOBAHUIO HABBIKOB IOCTPOEHUS MOJENeH pearbHBIX
CUTyallMii, HMCCIEJOBaHUS JTHX MOJENed C TOMOIIBIO ammapara aireopsl u
MaTeMaTU4YECKOr0 aHajdu3a, UHTEPHpETallMy TOJIYUYECHHBIX pEe3yJbTaroB. Takue
3a/1aHUs BIUIETEHBI B KKK U3 pa3eioB MPOrpaMMBbl, TOCKOJILKY BECh MaTeprall
y4eOHOT0 Kypca HIMPOKO HCIOJB3YeTCs I pelieHus] MpUKIaAHbIX 3anad. [lpu
pPEIICHNN  pEaJbHBIX  MPAKTUYECKUX  3ajJad  OOydYaroluecs  pa3BHBAIOT
HAOJIFOMATEIbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000IaTh M KOHKPETU3UPOBATH  MPOOJIEMY.
HesitenbHOCTh 1O  (OPMUPOBAHUIO HABBIKOB PEIICHHS MPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCE U3YyUCHUS BCEX TeM y4eOHOTO Kypca «Anredpa u Hadasa
MaTeMaTUYECKOr0 aHAIN3a.

Ha wusyuenne yudeOHOro kypca «Anrebpa M Hayajlla MaTEeMaTHYECKOTrO
aHanuzay orBoautcsa 272 vaca: B 10 kimacce — 136 gacos (4 daca B Heneno), B 11
kiacce — 136 JacoB (4 yaca B HEJIEIIO).



COJAEPXKXAHME OBYUYEHUA

Yucia 1 BBIYUCICHUSA

Harypanenble u nensie uncna. [IpumeHeHne Npu3HAKOB JEIMMOCTH LEIBIX
yyces, HauOonbIui oOmui gaeautens (manmee — HOJl) m HammeHblnee ooOInee
kpatHoe (nanee — HOK), octaTkoB o moayto, anropurmMa EBkiuaa amist pereHus
3a/1a4 B LIEJIBIX YUCIIAX.

KommekcHeie umucna. AnreOpanyeckas W TPUTOHOMETpHUECKas (HOPMBI
3alMUCH KOMIUIEKCHOTO 4YHcia. Apu(METHYECKHe OIepaluud ¢ KOMILUIEKCHBIMU
yrciiamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPJAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHn M3 KOMILUIEKCHOTO unchia. [Ipumenenue
KOMIUJIEKCHBIX YHCEN JIs PEIICHUs] PU3NYECKUX U TEOMETPUUECKUX 3aay.

YpaBHeHHUs] 1 HEPABEHCTBA

CucrteMa ¥ COBOKYNHOCTh YpPaBHEHHM M HEPaBEHCTB. PaBHOCHIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKMX  YpPAaBHEHHH C  IMOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpuIeCKuX HEPABEHCTB.

OcCHOBHBIE METOJABI pEIIEHUs T[OKa3aTeNbHBIX U  JIOTapU(PMUUYECKHX
HEPABEHCTB.

OCHOBHBIE METOMIBI PELIEHUS NPPALMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOZBl PEIIEHUS CUCTEM M COBOKYIHOCTEM palMOHAJIbHBIX,
UPpalMOHATBHBIX, TTOKA3aTEIbHBIX U JOTapU(MUYECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumeHeHue  ypaBHEHUM, CHUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3a7ad M 3a/ad W3 pa3jJuyHbIX 00JlacTell HayKuM U peajbHOU
KWU3HU, UHTEPIPETALUS IT0JyYEHHBIX PE3YJIbTATOB.

DOyHKUHUHU U TpaduKu

I'paduk xommosunmu QyHkiui. ['eomerpuueckue oOpaszbl ypaBHEHUH W
HEPABEHCTB Ha KOOPAUHATHOM IMJIOCKOCTH.

Tpuronomerpruueckne QPyHKIINHN, MX CBONCTBA U TpaduKy.

I'paduueckue Meroasl pelieHUs ypaBHEHM M HepaBeHCTB. ['paduueckue
METObl PELICHUS 3a/1a4 C TapaMeTPaMH.

Hcnonb3oBanue rpadukoB (QyHKUMHA Uil HCCIEIOBAaHUS MPOLECCOB U
3aBHCHUMOCTEH, KOTOpblE€ BO3HUKAIOT NMPH PEHICHUH 3a]ad U3 APYTUX Y4eOHBIX
IPEAMETOB U PEAJIbHON KU3HHU.

Hayana MmaTeMaTH4eCKOro aHaIu3a

[IpuMeHeHnre MPOU3BOAHON K MCCIENOBaHUIO (DYHKIIMI HA MOHOTOHHOCTH H
sKcTpeMyMbl.  HaxoxaeHume  HauOOJbIIEr0 W HAaMMEHBIIErO0  3HAYEHUU
HEeMpepbIBHON (DYHKLMU HA OTPE3KE.



[IpuMeHeHre NpPOM3BOJHOM JUISl HAXOXJEHHS HAWIy4yllero peleHus B
OPUKIAAHBIX 3ajayax, JUIsl OINpPEAENICHHs] CKOPOCTM W YCKOPEHMs IHpouecca,
3aaHHOTO (POopMyII0M Wil rpaduKoMm.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO IepBooOpa3HbiX. [lepBooOpa3Hbie
arieMeHTapHbIX QyHKUMH. [1paBuiia HaxoXIeHUs IEpBOOOPa3HBIX.

Hnrerpan. ['eomeTpuueckuii CMBICII MHTErpaia. Brruncnenue
onpeaenéHHoro naTerpaia mno gopmyne Herotona-JIeitonuna.

[Ipumenenne uHTErpajia A HaXOXKIEHUS IUIOMIANeHl MiIockux ¢Guryp u
00BEMOB T€OMETPUUYECKUX TEIL.

[Ipumepsl pemenuit auddepeHunanbHbIX ypaBHEHUH. MareMaTtuyeckoe
MOJITMPOBAHUE pEANbHBIX TMPOLECCOB C TOMOIIBI Au(depeHIuaTbHbBIX
YPaBHEHUM.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3UIIMKA 00YUYaOIIEeTrocs KaKk aKTUBHOTO U
OTBETCTBEHHOI'O  4JI€HAa  POCCHMCKOro  00IlecTBa,  MPEACTaBIEHHUE O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBICHUI,
IpoLenyp TpakIaHCKOro oOmiectBa (BBIOOPHI, OMPOCHl U JIPYroe), yMEHHue
B3aMMOJICCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHM B COOTBETCTBUM C HUX
GYHKIUSIMU 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hOpMHPOBAHHOCTh POCCUNUCKON TPAXKITAHCKON HIEHTUYHOCTH, YBOKECHHS K
MPOLUIOMY M HACTOSIIIEMY POCCHMCKOW MAaTEMAaTUKH, HEHHOCTHOE OTHOUIEHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATHUKOB U POCCUHMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMH B JPYTHX HayKax, TEXHOJOTHsX, cdepax
SKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCUICKOro Hapoaa, cpOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUA, dTUYECKOTO IMOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUM HAyKu U JEATEIbHOCTbIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/1a B TOCTPOCHUE YCTOMYMUBOTO OYIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAas 3CTETHUKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/a4, PEUICHHUH, pacCy ICHHUI, BOCPUUMYNBOCTD
K MAaT€MaTUYECKHUM aCIIE€KTaM Pa3JInYHbIX BUJOB UCKYCCTBA;

5) puzuvYecKoro BOCIUTAHUSA:

c(OpPMHPOBAHHOCTh yYMEHUSI TMPUMEHSATh MaTeMaTHUYeCKHe 3HAHUS B
MHTEpecax 3/10pOBOro U 0e30MacHoro oopasa KU3HHU, OTBETCTBEHHOE OTHOILLEHUE K
CBOEMY 37I0pOBbIO (30pOBOE MUTAaHUE, COATAaHCUPOBAHHBIA PEXKUM 3aHATUU U
OTIIbIXa, peryJisipHas (pusmyeckas aKTUBHOCTH), (PM3MUECKOE COBEPLICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIUTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHWE IICHHOCTH TPYAOIIOOUsS, HHTEpEC K
pasnuyHbiM  cpepaM  MPOPECCUOHAIBHOM  JESATENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBINA BBHIOOP
Oynymeit mnpodeccun u peaqu30BBIBAaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oOBaHHUIO U
caM000Opa30BaHUIO Ha TMPOTHKCHHH BCEUW JKM3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUYECKHX 3a/1a4 MaTEMaTHICCKON HAIPaBICHHOCTH;

7) 3K0JI0THYECKOI0 BOCITHTAHUS:

c(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYphl, ITIOHHUMAaHHE BIIMSHUS
COIMATPHO-DPKOHOMHYECKHX TPOIIECCOB HA COCTOSIHHE MPHUPOJTHONW M COIMATBHON
Cpelbl, OCO3HAHUE TII00ATBHOTO XapaKTepa SKOJIOTHUSCKUX MPOOJIeM, OPUCHTAITUS
Ha TPUMCHCHHE MaTEeMaTHYEeCKUX 3HAHWK JJId penieHus 3aaad B 00JacTu
OKpYy’Karolield cpenapl, IUIAHUPOBAHHE IIOCTYIKOB M OICHKH HMX BO3MOXKHBIX
TIOCJICJICTBUM ISl OKPYKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAHUE
MaTEMaTUYECKOH HayKh Kak cdepbl UYeIOBEUYECKOW MESITCIBHOCTH, ITAloB €€
pPa3BUTHS W 3HAYMMOCTH IS Pa3BUTHS IIUBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTypOM KakK CpEJICTBOM IIO3HAHHMS MHPA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYI0 W HCCIEIOBATEILCKYIO ACSITEIBHOCTD
WHIUBUIYJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHBbIE el CTBUSA

ba3zoBble 1ornyeckue qeicTBus:

BBISIBJISITh M XAapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTeMaTHYECKUX
O00OBEKTOB, TIOHSATHH, OTHOIICHWA MEXAY TOHITHSIMH, (POPMYyIHPOBATH
ompe/ielIeHs TIOHITHH, yCTaHABIMBATh CYIIECTBEHHBIN MpPU3HAK KiIacCHU(DHUKAIUH,
OCHOBaHMS J11 0000IICHHS U CPABHEHM S, KPUTEPUU TPOBOJIMMOTO aHAJIM3a;

BOCIIpUHUMATh,  (QopMyIupoBaTh U NPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, CAMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIC;

BBISIBJISITh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTHUBOPCUHSI
B (pakTax, JaHHBIX, HAOIIOCHUSIX U YTBEPXKACHUSX, MpEIaraTh KpPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C HWCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W
WHIYKTUBHBIX YMO3aKJITFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

POBOJIUTH CAMOCTOSITEIHLHO JI0KA3aTENbCTBA MATEMATUUECKUX YTBEPKIACHUIM
(mpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh apTyYMEHTAITUIO, IPUBOTUTEH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHHS M BHIBOJIBI;

BBIOMpaATh CMoco0 penieHuss ydeOHOW 3amayu  (CpaBHMBATh HECKOJIBKO
BApUAHTOB  pEIIEHUSA, BbIOMpaTh HaumOoJiee TMOAXOASMMA C  Y4&ToM
CaMOCTOSATEIILHO BBIICIICHHBIX KPUTEPHUEB).



ba3oBrble ucciaenoBarejbCcKkie AelCTBHUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHUS,
GopMynMpoBaTh  BOIPOCHl,  (PUKCHpPYIOLUIME  MPOTUBOpEuYMe,  MOpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOe, (OpMUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO [TO3ULINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA 3KCIEPUMEHT, UCCIIEA0BAHHE
[0 YCTaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOro 00beKTa, SBJICHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMU, SIBICHUSIMU, IIPOIECCAMU;

CaMOCTOATENLHO (OPMYIUPOBATh OOOOIIECHUS W BBIBOJABI 1O pe3yibTaTam
OPOBENEHHOIO  HAOJIONEHUS, MCCIENOBAaHUS, OLEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MpPOLIECCa, a TAKKE BbIIBUIAThH
IPEANOJIOKEHNS O €r0 PA3BUTUU B HOBBIX YCJIOBHSIX.

Pabora ¢ unpopmanmei:

BBISIBIIAITh Je(UUUTHI MHPOPMALIUY, JAHHBIX, HEOOXOJUMBIX JJiI OTBETa Ha
BOIIPOC U JJISI pELLICHUS 33]1a4u;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB Pa3INYHbIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMAaTU3UPOBATh M HWHTEPHPETUPOBATh HMHMOPMALMIO DPA3JIMYHBIX BUIOB U
dbopM mpeacTaBICHUS;

CTPYKTYpUPOBaTh HHGOPMAIIMIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATh Tpadruyecky;

OLICHUBATh HaAEKHOCTD uH(popMau o CaMOCTOSITENIHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHnKaTHBHBIE YHHBepPCAJbHbIE Y4eOHbIE TeHCTBHS

Oo0menue:

BOCHIPUHUMATh U (OPMYJIMPOBATH CYkKJACHHUS B COOTBETCTBHH C YCIOBUAMH U
HEeIIMU OOIIEHUs, SICHO, TOYHO, IPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX W MHUCBMEHHBIX TEKCTaX, JIaBaTh IOSICHCHHUS IO XOJy pCEUICHHUS 3a/ayH,
KOMMEHTHUPOBATH MOJIYUYCHHBIN PE3YJIbTaT;

B XOJIe OOCYXKIICHHUS 3a/JaBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAEMOUW TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aJa4i, BBICKAa3bIBaThb HWACH, HAILCJICHHBIC Ha IIOHUCK
peuICHuA, COIIOCTABJIATH CBOM CYXIACHHUA C CYXXKIACHUAMU JPYIUX YYACTHHKOB
ayajora, oOHapyKMBaTh Pa3lIMuue W CXOJICTBO MO3WIIUMA, B KOPPEKTHOH (opme
(GbopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAXKCHUS;

HpG}ICTaBHHTB pCSYJ'IBTaTBI pemeHm{ 3aaa4u, C—)KCHepI/IMeHTa, HCCJICA0BaHNs],
IPOEKTa, CaMOCTOSITEIbHO BBIOMpAaTh (OpMAT BBICTYIUICHHS C Y4YETOM 3ajia4y
IIPE3EHTAIN U OCOOEHHOCTEH ayIUTOPHUH.

PerJIHTI/IBHLIe YHuBEpCaJdbHbIC yqeﬁnble I[eﬁCTBHﬂ



Camoopranusanus:

COCTaBJIAThH IJIaH, aJITOPUTM PEUICHUS 3a7a4M, BEIOUPATh CIIOCOO PEIICHHUS C
y4ETOM MMEIOIINXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH ¢ Y4ETOM HOBOM MH(OpMAIUu.

CaMOKOHTPOJIb, SMOLMOHAJIbHbI NHTEJJICKT:

BJIQJIETh  HABbIKAMU  TIO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIIaeMbIX JACHCTBUI W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAJETh
croco0aMy CaMOTPOBEPKH, CAMOKOHTPOJS Mpollecca M pe3yjbTaTa perieHus
MaTeMaTHYEeCKOM 3aJ1auM;

NpeABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPH PEIICHUU 3a/Ja4H,
BHOCUTH KOPPEKTHUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJIEHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa LEIU U YCIOBUSIM, OOBSICHATh IPUUUHBI
JOCTUKEHUS WIM HEJOCTHKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATEIbHOCTD:

MOHUMATh M KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U WHIUBUIYATIbHOU
paboThl mNpuU pelIeHHH Y4yeOHBbIX 3ajlady, NPUHUMATh II€Jb COBMECTHOM
NeSATEIbHOCTH, TJIAHUPOBATh OPraHM3AIMI0 COBMECTHOM pabOThI, pacmpenessiTh
BUIIbI paboOT, JIOrOBapWBaThCs, OOCYXJaTh TMPOIECC W Pe3yJbTaT paboOTHl,
0000maTh MHEHHUS HECKOIBKHX JTIO/ICH;

y4acTBOBaTh B TPynmnoBbIX (opmax paboThl (0OCyx AeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» ¥ HHBIE), BBIIIOJHITH CBOIK YacTh pabOThl U
KOOPAVUHUPOBATh CBOU JCHCTBHUS C JPYTMMH YJIEHAMH KOMAaH/bl, OLEHHUBAaTh
KauyeCcTBO CBOETO BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

INPEJMETHBIE PE3YJ/IBTATDBI

K xonmy o6yuenuss B 10 kjacce oOydaromuicsi TMOJIYYUT CIEAYIOIIUE
IpEeMETHBIC PE3yJIbTAThl MO OTACIBbHBIM TeMaM pabodeil MmporpaMMbl y4eOHOTO
Kypca «Anrebpa u Hayajia MAaTEMaTHYECKOTO aHaTN3ay:

Yuciia v BBIYUCTICHUSA

CBOOOJHO OIEpUPOBATH MOHATHUSIMH: paAIlMOHAIBLHOE YHCIO, OECKOHEUYHas
nepuoguyeckas JapoOb, TMPOLEHTHI, HPPAIMOHATBLHOE YHCIO0, MHOXECTBA
paLMOHATIBHBIX U IEUCTBUTEIBHBIX YUCET, MOAYJb JEHCTBUTEIIBHOTO YUCIIA;

IPUMEHSATh JIpoOM ¥ TPOILEHTHI ISl PEIICHUS NPUKIAJHBIX 337ad U3
PA3JIUYHBIX OTPACIIEN 3HAHUN U PEATTbHOU KU3HU;

IPUMEHSTH MPUOIMKEHHBIC BBIYMCIICHUS, TTPABUJIa OKPYTICHUS, IPUKUJIKY U
OLICHKY PE3yJIbTaTa BbIYUCIICHUN;



CBOOOJHO ONEpPUPOBATh IOHATHEM: CTCINEHb C IEJIbIM IIOKa3aTelieM,
UCIIOJIB30BaTh MOJAXOASIIYI0 (POpMY 3anucu AEHCTBUTENBHBIX YUCEIT JIs PEIICHUS
MPAKTUYECKUX 3a7a4 U MPEICTABICHUS JaHHBIX;

CBOOOJHO OIEpUPOBATh MOHATHEM: apU(PMETHUUYECKUN KOPEHb HaTypalbHOM
CTCIICHHU,;

CBOOO/IHO OTNEpUPOBATH MOHATUEM: CTEIIEHb C PAIIMOHAIBHBIM MTOKa3aTeNIeM;

CBOOOJHO OIEpUPOBATH TMOHATHUSMM: JIOrapudM UHCIIa, JOCCATUYHBIC WU
HaTypaJbHBIC JIOTapU(PMBI;

CBOOOJHO ONEPUPOBATh MOHSATHUSIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAaHTCHC
YHUCJIOBOTO apryMEHTa;

ONEepUPOBATH MOHATUSIMU: aPKCUHYC, apPKKOCHHYC U ApPKTAHT€HC YHMCIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO OTNEpPUPOBATH MOHSATUSIMHU: TOXKIECTBO, YpaBHEHHUE, HEPABEHCTRBO,
PaBHOCUJIBHBIE YPABHEHUS U YPABHEHUS-CIIEICTBUSA, PABHOCUJIBHBIC HEPABEHCTBA;

IPUMCHATh pa3IMYHbIE METOAbl PCEIICHHUS paIllMOHAIBHBIX M JPOOHO-
pallMOHANIbHBIX YPABHEHUW, NPUMEHSATH METOJ HHTEPBAJIOB U1 PEUICHUS
HEPABEHCTB;

CBOOOJHO OIEpUPOBATHh IMOHITHSAMU: MHOTOUYIEH OT OJIHOH IePEeMEHHOM,
MHOTOYJIEH ¢ 1elIbIMA Kod(pdUIIMEeHTaMHd, KOPHH MHOTOYICHA, IPHUMEHSThH
JEJICHUE MHOTOWICHAa HA MHOTOYJIEH C OCTaTKOM, TeopeMmy be3y u teopemy Buera
IJIs1 pELLICHUS 3a/1aY;

CBOOOJHO OIEPUPOBATh IMOHATUSIMHU: CHCTEMa JIMHEWHBIX YpaBHCHHM,
MaTpuIla, ONpEeACTUTeNIb MaTpPUIl 2 X 2 W €ero TreOMETPUUYECKUN CMBICI,
VCIOJIB30BaTh CBOMCTBA OMpEAEHUTENs 2 X 2 ISl BBIYMCICHUS €r0 3HA4YEeHUs,
MPUMEHATh ONPEACIUTENIN JJisi PEUIEHHUST CHCTEMbl JIMHEHHBIX YpaBHEHUU,
MOJICTTUPOBATh PEaJbHbIC CUTYAllUH C TTOMOIIBIO0 CUCTEMBI JIMHEUHBIX YPaBHEHMUI,
HCCJIEI0BaTh MOCTPOCHHBICE MOJEIW C IIOMOIIBKD MAaTpHUIl W ONPEACIUTENEH,
WHTEPIPETUPOBATH MOITYUYECHHBIN PE3YJIbTAT;

UCIIOJB30BaTh CBOMCTBA JIGUCTBUUA C KOPHSAMH [UJIs TIpeoOpa3oBaHUS
BBIPAKECHU U,

BBITIOJIHATH MPE00Pa30BaHMS YUCIOBBIX BBIPAKEHUM, COASPKAIIUX CTETICHHU C
palMOHAIbHBIM MTOKA3ATEIEM;

HCITOJIb30BaTh CBOMCTBaA jorapudmoB JUTSt npeoOpa3oBaHus
Jorapu(PMUYECKUX BBIPAKCHHM;

CBOOOJHO OMEPUPOBATh MOHSATUAMH: HPPALUOHAIIbHBIC, TOKa3aTEIbHbIE U
Jorapu@MuyecKre ypaBHEHUsI, HAXOJUTh UX PELICHUS C TTOMOIIbIO PABHOCHJIBHBIX
MEePEXO0JI0B WIIM OCYILECTBIISAS TPOBEPKY KOPHEH;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpUUYECKHE GOPMYJIIbI JUIsl TPeoOpa3oBaHus
TPUTOHOMETPHUECKHUX BBIPAXKECHHUI;

CBOOOJTHO OIEpPUPOBATh TIOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh  HeoOXoaumble  (HOPMYJBI  JIJIi  PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJIENIMPOBAaTh peajbHblE CUTyallMM Ha $3bIKe anreOpbl, COCTABIATH
BBIPAKEHHUSI, YpaBHEHHS, HEPAaBEHCTBA IO YCIOBUIO 3a/aud, HCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM almapara ajireopsl.

DOYyHKIUHN U TPAPUKU:

CBOOOJHO OMEpUPOBATh MOHATUAMU: (PYHKIMUS, CIOCOOBI 3ajaHusl (PYHKIMH,
B3aUMHO O0OpaTHble (QYHKIMHM, KoMmo3uuus GyHKIUM, rpaduk QGyHKIUH,
BBITIOJIHATH dJIEMEHTapHbBIC TTpeoOpa3zoBaHus rpaduKoB PyHKITHIA;

CBOOOJHO OIEpUPOBATh MOHATHSAMHU: 00JIACTH ONPENEIECHUS U MHOXKECTBO
3Ha4YeHUH PYHKIMU, HYJIU QYHKUNN, TPOMEKYTKH 3HAKOIOCTOSHCTBA,

CBOOOJTHO OMNEpUPOBATH MOHATUAMU: YETHBIE M HEUYETHBIE (PYHKIUH,
nepuoanueckre QyHKUIUHU, MPOMEXKYTKH MOHOTOHHOCTH (DYHKLIHUH, MAaKCUMYMbI U
MUHUMYMBbI (DYHKIMH, HauOOJblIEE M HAUMEHbLIEe 3HaueHHe (YHKIHH Ha
IPOMEKYTKE;

CBOOOJIHO ONEpPUPOBAThH MOHATHAMU: CTENEHHAs (QYHKIMS C HATYypajIbHBIM U
LEJNbIM [OKa3zareiaeM, rpapuk CTENEeHHOW (YHKIMM C HATYpPaJbHBIM U LEJIbIM
nokasareyieM, rpauk KOpHsS N-Od CTENEeHH KakK (PyHKIHH OOpaTHOW CTENEHH C
HATypaJbHBIM MOKa3aTeJeM;

ONEepUpPOBaTh MOHATUSMU: JIMHEHHAs, KBaJpaTU4HAs U JIPOOHO-TMHEHHAs
(YHKIIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX TPA(PUKOB;

CBOOOJHO OIEPUPOBATH IMOHATUAMHU: IOKA3aTeNbHAs M JIorapupMuyecKas
(GyHKUMH, UX CBOMCTBA U rpaduKH, MCHOJIB30BATh MX TpapUKUA [Js PEIICHHS
YPaBHCHUI;

CBOOOJHO ONEPUPOBATH MOHATHUSAMHU: TPUTOHOMETPUYECKASI OKPY’KHOCTD,
onpeielIeHue TPUTOHOMETPUUYECKUX (PYHKLIMIA YUCIOBOIO apIyMEHTa;

UCTONIb30BaTh rpaduku (QYHKIMA JJIs  MCCIENOBAaHUS MPOLIECCOB U
3aBUCUMOCTEHN MpHU pEelIeHUH 3aJa4d U3 JIPYTruX y4eOHBIX MPEIMETOB M pealbHOU
KHU3HU, BBIpaXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXKIy BETUYNHAMU;

Havayia MaTeMaTH4eCKOro aHaJIm3a:

CBOOOJITHO ONEpPUPOBATH MOHATUSMHU: apu(pMETHUYEeCKass M TeoMEeTpUUYecKast
nmporpeccusi, 0eCKOHEYHO YOBIBAIOIIAsl T€OMETpUUECKas MPOTrPeccus, IMHEHHBIN U
AKCIIOHEHLIUAIBHBIN pOCT, (hOpMyJa CIOXKHBIX MPOLEHTOB, UMETh MPEICTABICHUE
0 KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM ISl pPEUICHUs pealbHBIX 3aJad MPUKIATHOTO
XapakTepa;



cBOOOHO OMEPUPOBATH MOHITUSIMU: TOCIIEI0BATEIbHOCTD, CIIOCOOBI 3a/1aHuUs
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE IOCIEA0BATEIbHOCTH,
NIOHUMATh OCHOBBI 3apOXKIEHUsS MAaTEMAaTHYECKOrO0 aHajau3a KaK aHaln3a
OECKOHEUHO MaJlblX;

CBOOOZHO OINEpPUPOBATH TMOHATUSMHU: HENPEPBbIBHbIE (PYHKIMH, TOUYKU
pa3psbiBa rpaduka GyHKIUH, aCUMIITOTHI Ipadrka QyHKINH;

CBOOOJHO OIEepUpOBaTh MOHATHEM: (YHKLHMS, HENpepblBHas Ha OTPE3KeE,
IPUMEHSTh CBOMCTBA HENIPEPHIBHBIX (DYHKIIMH JIJIs pelIeHus 3a/1ay;

CBOOOZHO OINEpPUPOBaTH TMOHATUSAMHU: TiEepBasi U BTOpas MPOU3BOJIHBIC
¢yHKUMH, KacaTelbHas K rpaduKy QyHKIUY;

BBIYHCIIATH [IPOU3BOAHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO ¥ KOMIIO3HMIIUU
ABYX (DYHKIUI, 3HATh MPOU3BOJIHBIEC AIIEMEHTAPHBIX (PYHKLIUT;

UCIOJIb30BaTh T€OMETPUYECKHA M (DU3MUECKHl CMBICA MPOWU3BOJHONU IS
peleHuns 3a1ay.

MHoKecTBAa H JIOTHKA:

CBOOOZHO  ONEpPUPOBATH  TMOHATUSAMHU:  MHOXKECTBO, ONEpaluud  Haj
MHOXECTBaMU;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlliapart JJisl ONMCAaHUs PEaIbHbBIX
IPOLIECCOB U SIBJICHUM, IPU PELIEHNUH 3a]a4 U3 IPYTHX y4eOHBIX IPEAMETOB;

CcBOOOZHO OIEpPUPOBATh MOHATUSMHU: OIpeAeNieHHe, TeopeMa, ypaBHEHHE-
CJIE/ICTBHE, CBOMCTBO MAaTEMATUYECKOI0 OOBEKTA, 10KA3aTEIBCTBO, PABHOCHIIBHBIE
YPaBHEHUS U HEPABEHCTBA.

K konmy oOyuenus B 11 kjacce oOydarOImMiiCs MONYYUT CIEAYIOIINE
IpeIMEeTHbIE Pe3yJIbTaThl MO OTIENbHBIM TeMaM pabodel MmporpaMMbl y4eOHOTO
Kypca «Anredpa U Hayajla MaTeMaTHYECKOI0 aHAIU3ay:

Yucia 1 BHIYMCIICHUSA:

CBOOOZHO OMNEepUpOBaTh TMOHATUSAMHU: HATypajJbHOE M II€JI0E YHUCIIO,
MHOECTBA HATypaJbHbIX M LEJBIX YUCEJ, MCIOIb30BaTh NPU3HAKU JIEIUMOCTH
nensix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen Uil peleHus 3a1ay, IPUMEHATh
anroput™m EBknunaa;

CBOOOZHO OIEpUpOBaTh IOHATHEM OCTaTka [0 MOMYJIO, 3aliChIBaTh
HATypaJIbHBIE YHCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHCIICHHUS;

CBOOOJTHO ONEPUPOBATH MOHATUSIMH: KOMIUIEKCHOE YHCIO W MHOMXECTBO
KOMIUIEKCHBIX YHCEJI, MPEACTABIATh KOMIUIEKCHBIE UYUCJIa B aireOpandyeckon M
TPUTOHOMETPUUECKON (hopme, BBIMOJIHATH apu(METUUYECKHE ONepaluyl ¢ HUMU U
U300pakaTh Ha KOOPJIMHATHOMN MIIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:



CBOOOJTHO OMEPHPOBATH TOHSTHSIMHU: HPPAIIMOHAIBHBIC, MOKa3aTeIbHBIC |
jJorapu@MuUUYecKue HEpPaBEHCTBA, HAXOJAUTh HX PEHIEHUS C  MOMOIIbIO
PaBHOCWJIBHBIX MEPEXOJIOB;

OCYHIECTBJISITh OTOOpP KOpPHEH TpH PpEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OMEPUPOBATh TMOHITHUEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HEOOXOJIMMBbIE  (QOPMYJbl  JJIsI  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTMEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YpPaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIIC/ICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYIIHOCTEUW PAllMOHAJIbHBIX, UPPALMOHAIBHBIX, [TI0KA3aTEIbHBIX U
norapuMUYECKUX YPaBHEHUI 1 HEPABEHCTB;

peuiarb palnroOHaIbHbIE, VPppalUOHAIBHEIE, MOKa3aTebHbIE,
jJorapu@mMuyeckue W  TPUTOHOMETPUYUECKHME YpPaBHEHHSI U  HEPABEHCTBA,
coep Kallye MOAYJIA U [IapaMeTpBbl;

MPUMEHSTH TpaduuecKre METOIbI I PEIICHUs] YPaBHEHUN M HEPABEHCTB, a
TaKKe 3a]1a4d ¢ NapaMeTpaMy;

MOJENUPOBATh pEaJbHbIE CHUTYAllMM Ha S3bIKE aJreOpbl, COCTaBIAThH
BBIPQ)KCHUSI, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBHUIO 3aJayH,
UCCJIEIOBAaTh TOCTPOCHHBIE MOJIENN C HCIOJIb30BAHUEM alllapara ajireopsl,
VHTEPOPETUPOBATH MOTYUYEHHBIN PE3YJIbTAT.

DYyHKIUHN U TPaPUKU:

CTPOUTHh TpadUKU KOMIO3UIUU (PYHKIUHA C TOMOIIBIO 3JIEMEHTApHOTO
UCCJICIOBAHUS U CBOWCTB KOMITO3UITNU JABYX (DYHKIIHIA;

CTPOUTh TeOMETpUYECKHe oOoOpa3bl ypaBHEHUW U  HEPABEHCTB  Ha
KOOPJAUHATHOM IJIIOCKOCTH;

CBOOOJTHO  ONEpUPOBaTh MOHATHUSAMHU: TpadUKH TPUTOHOMETPUUYECKUX
yHKIIHi;

OpUMEHATh (YHKIUM JJI1 MOJCIMPOBAHUS M HCCIEAOBaHUS pealbHBIX
IIPOLIECCOB.

Hayajna MmareMaTH4eCKOro aHa/IU3a:

UCIIOJIb30BATh MPOU3BOIHYIO JIJISl UCCIEAOBAHUS (DYHKITUM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HAXOJIUTh HauOOJIbIIee U HAMMEHbIIIee 3HAUCHHs] (PYHKIIUM HETPEPHIBHOW Ha
OTpE3KE;

WCIOJIb30BaTh MPOU3BOAHYIO I HAXOXICHUS HAWIy4YlIEro pEIICHUS B
NPUKIAIHBIX, B TOM 4YHCIE€ COLUUAIBHO-ODKOHOMUYECKUX, 3ajadax, s
onpeielIeHUs] CKOPOCTH U YCKOpPEHHUsl Tpoliecca, 3aJaHHOro (QopMyJIoNn WM
rpadukom;



cBOOOZHO ONEpUpOBaTh TMOHATUSAMHU: TEpBOOOpa3Has, OMNpeIeIEHHBIN
UHTErpaj, HAaXOAWTh IEPBOOOpPA3HbIE AIEMEHTAPHBIX (PYHKIUI UM BBIYUCIATH
uHTerpai no gopmyne Herotona-Jlelonuna;

HaXOAMTH IIJIOLIAAN IIIOCKUX GUTYp U OOBEMBI TE ¢ OMOIIbIO UHTETpaa;

UMETh IPEJCTaBICHUE O MATEMaTHYECKOM MOJEIMPOBAHUM Ha IpPUMEPE
cocTaBiieHUs TU(PPepeHIInaNbHbIX YPAaBHEHHI;

pemarh NpUKIAAHbIE 33Ja4d, B TOM YHUCJE COIMATbHO-3KOHOMUYECKOTO U
($u3nyeCcKOro xapakrepa, CpeCTBaMH MaTEMaTUYECKOTO aHaAIM3a.



11 KIIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/ie/ioB U TeM (undpossbie)
n/n MPOrPaMMbI Bceero Kontpoabubie | Ipaxruieckue oOpa3oBaTe/ibHbIE
padoThI padoTbI pecypesr
1 HccnenoBanue GyHKIHA ¢ TOMOIIBIO ) |
MIPOU3BOIHOM
2 IlepBooOpa3Has U MHTETpa 12 1
3 I'paduku TpuroHOMETPUUECKUX (PYHKITUH. 14 1
Tpuronomerpuveckre HepaBEHCTBA
4 WppanmonansHeie, OKa3aTeIbHbIE U 24 |
norapupMuUecKre HepaBeHCTBA
KommiekcHeie uncna 10
6 Hatypasnbhblie u nienbie gucia 10 0
CucreMbl paliioHaJIBHBIX, HPPALIMOHATBHBIX
7 MOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX 12 0
YpaBHEHUM
8 3agaun ¢ mapameTpamu 16 1
9 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTU3aLUS 16 0
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0




11 KIIACC

Ne
n/n

Tema ypoka

Koaun4decTBo 4acoB

Bcero

KoHnTpoibHbIe
padoThbI

IIpakTH4eckue
padoTbI

Jlara
U3y4eHHs

DJIEeKTPOHHBIE
nu@posbIe
oOpa3oBaTeJibHbIE

pecypchl

[IpuMeHeHne npou3BOJHOM K
MCCIIeIOBAaHUIO (PYHKIMI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

01.09

[IpumeneHnne npou3BOIHON K
ucciea0oBaHuIo (PyHKIUN Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

03.09

IIpuMeHeHne NpoOU3BOIHOM K
UCCIIeIOBaHUIO (DYHKIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K

UCCIIeIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U SKCTPEMYMBI

03.09

04.09

[IpumeneHnne npou3BOJHON K
ucciaeaoBaHuio PyHKIUN Ha
MOHOTOHHOCTBH U SKCTPEMYMBI

08.09

IIpuMeHeHne NpoOU3BOJHOM K
UCCIIeIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

10.09

Haxoxnenue HauOoJIbILIErO U
HAUMEHBIIIETO 3HAUYCHHUS HEMPEPHIBHON
(GYHKITUM Ha OTPE3Ke

10.09

Haxoxnenue HanOOIBIIETO U

11.09




HAMMEHBIIIETO 3HAYCHHUS HETIPEPHIBHOM
(GbyHKINU Ha OTpe3Ke

Haxoxnenne HauboIbIIero u
HAMMEHBIIIETO 3HAYCHHUS HETIPEPHIBHOM
(yHKIIMH Ha OTpe3Ke

15.09

10

Haxoxnenue HanOOJIBIIETO U
HAUMEHBIIIETO 3HAYCHUS HETPEPBIBHON
(byHKIMHU Ha OTpe3Ke

17.09

11

Haxoxnenune HanOombIIero u
HAaMMEHBIIIETO 3HAYCHHUS HETIPEPHIBHOM
(byHKINHU Ha OTpe3Ke

17.09

12

13

Haxoxnenue HaubobIero u
HAMMEHBIIIETO 3HAYCHHUS HETIPEPHIBHOM
(yHKIMH Ha OTpe3Ke

[Ipumenenne npou3BOIHON IS
HAaXO0KJICHUS HAWTYYILIEro pEIIeHUs B
MPUKIIAIHBIX 3aa9ax

18.09

22.09

14

[Ipumenenne npou3BOIHON IS
HAXO0KJICHUS HAWIYYIIEro PEIICHUS B
MPUKJIAIHBIX 33a/1a4ax

24.09

15

[Iprumenenne npou3BOIHOM IS
ONpeAEICHUsI CKOPOCTH U YCKOPEHUS
npoiiecca, 3aaHHoro GopMyJIon Win
rpaduxom

24.09

16

[Iprmenenne npou3BOHOM IS
ONpeACIICHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3aaHHoro GopMyJIon Win
rpaduxom

25.09




17 Komnozunus ¢pyHkmit 29.09

18 Komnozumus GyHkuumit 01.10

19 Kommnosunus ¢yHkimit 01.10

20 FGOMeTqueCTHC06paSB[ypaBHeHHﬁIﬂ1 02.10
KOOPJAWHATHOH IJIOCKOCTH

)1 FCOMCTPHHGCTHG06paSB[ypaBHeHHﬁIﬂ1 06.10
KOOPJAMHATHOH MJI0CKOCTH

” O600menue Mmatepuana "HMccnenoBanue 08.10
(GYHKIHA ¢ TOMOIIBIO TPOU3BOHON"

” [TepBooOpa3Hasi, OCHOBHOE CBONCTBO 08.10
NepBOOOPA3HBIX

24 [TepBooOpa3Hbie 1eMeHTapHbIX (QYHKIUH. 09.10
[TpaBuia HaXOXKIEHHS TEPBOOOPA3HBIX

)5 [TepBooOpa3HbIe FIEMEHTAPHBIX (OYHKITHIA. 13.10
[TpaBuia HaX0XIEHHS TEPBOOOPA3HBIX

26 HNurterpan. ['eomeTpuyeckuii CMbICIT 15 10
MHTETpaja

27 Brruucnenue onpeneia€éHHoro MHTerpana 15.10
o Gpopmyne HproTona-JIeitOnua

)% Brruncnenue onpenenéHHOro HHTeTrpaa 16.10
o ¢popmyre Hetorona-Jleitoauma

29 HpHMeHeime MHTEeTpaja Uil HaXOXKIACHUS 2010
IIoIaeH MIocKux Guryp

30 [TpuMeHeHMe UHTErpaia A1 HAXOXKIACHUS 2210
00BEMOB reOMETPUUECKHUX TeJ

31 [Tpumeps! pemennit qudepeHamTbHbIX 2210

YpaBHEHUU




[Tpumeps! pemeHuit AudpepeHnnaIbHbIX

32 o 23.10
YpaBHCHHIA
MatemaTrueckoe MOJEIUPOBAHHE

33 pealIbHBIX MPOLIECCOB C IIOMOIIBIO 05.11
mudepeHIaIBHBIX YpaBHSHUH
O00011eHre MaTepraa 1o TeMe

34 DORI P g 05.11

[TepBooOpasHas 1 UHTETpa

Tpuronomerpuueckue GyHKIUN, UX

35 pui p bymnKi 06.11
CBOICTBa U TpaduKu
Tpuronomerpudeckue QyHKITUU, UX

16 pu p dyHKIL 10.11
CBOWCTBA U TpaduKu
Tpuronomerpuueckue GyHKIUU, UX

37 pu p bynkn 12.11
CBOMCTBa U rpauKu
Tpuronomerpudeckrue QyHKITUN, HX

18 pHI p dynKImm, 12.11
CBOWCTBA U TpaduKu
Tpuronomerpuueckue GyHKIIUH, UX

39 pu p bynkimm, 13.11
CBOICTBA U rpaduKu
OT100p KOpHEHN TPUTOHOMETPUUECKHUX

40 YPaBHEHUH C MOMOILBIO 17.11
TPUTOHOMETPHUECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPHUIECKHIX

41 YPaBHEHUI C TOMOILBIO 19.11
TPUTOHOMETPHUECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPHUECKHUX

42 YPaBHEHUH C IOMOILBIO 19.11
TPUTOHOMETPUUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

43 P FOPHEH TP P 20.11

YPAaBHEHUH C MOMOILBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TpuroHOMeTpU4ECKUX

44 24.11
HEPaBCHCTB
PelieHre TPUrOHOMETPUYECKHX

45 P 26.11
HEPABEHCTB
PelieHne TPUrOHOMETPUIECKHX

46 P P 26.11
HEPaBCHCTB
PelieHne TPUrOHOMETPUYECKHX

47 P 27.11
HEPABEHCTB
Konrponsnas padora: "I'paduku

48 TPUTOHOMETPUYECKUX (PYHKIUH. 01.12
Tpuronomerpuueckie HepaBeHCTBA"
OCHOBHBIE METO/IbI PELIEHHS

49 P 03.12
MOKa3aTeJbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PELICHHS

50 P 03.12
MOKA3aTebHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PELIEHHS

51 P 04.12
[IOKa3aTeJbHBIX HEPABEHCTB
OCHOBHBIC METO/IbI PEIICHHS

52 P 08.12
MIOKa3aTeJbHBIX HCPABCHCTB

53 OCHOBHBIE METO/IbI PELIEHHS 1012
Jorapu(MUIECKUX HEPABEHCTB '

” OCHOBHBIE METO/IbI PEIICHHS 1012
Jorapu()MHUUIECKUX HEPABEHCTB '

55 OCHOBHBIE METO/IbI PELIEHHS 1112
J0rapu(pMUIECKUX HEPABEHCTB '
OCHOBHBIE METO/IbI PELICHHS

56 P 15.12

J'IOl“apI/I(I)MI/I‘-ICCKI/IX HCPaBCHCTB




OCHOBHEIE MCTOABI pCIICHUA

57 17.12
UppaIMoOHAIFHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEILICHHS

58 P 17.12
UppalMOHATILHBIX HEPABEHCTB
OCHOBHBIE METO/BI PEIICHUS

59 P 18.12
UppaMoOHAIFHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEILICHHS

60 P 22.12
UppalMOHATILHBIX HEPABEHCTB
I'paduyeckue MeToabl pereHus

61 pad P . 24.12
UppaMOHAILHBIX YPaBHEHHN
I'paduueckne MeToIbI pELIEHUS

62 pagy petien 24.12
UppalMOHATEHBIX YPaBHEHHM
I'paduyeckue MeToabl pereHus

63 pady pett 25.12
MOKa3aTeIbHBIX ypaBHECHUI
I'paduueckre MeTOIbI peLIEHUS

64 pa P 12.01
MOKa3aTeIbHBIX HEPABEHCTB

65 ['paduueckne METOBI peICHHS 14.01
Jorapu()MHUIECKUX YPABHEHU

66 I'paduyeckue MeToABI pemieHUsS 14.01
norapu(pMUUECKUX HEPABEHCTB '

67 I'paduueckue MeToabl pereHus 15.01
JOTapU(PMUIECKUX HEPABEHCTB '
I'padmueckue MeTOABI peIICHUS

68 MOKa3aTeIbHbBIX U JTOTapu(PMUIECKUX 19.01
ypaBHEHUI
['paduueckne METOIBI pEeICHHS

69 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX 21.01

YpaBHEHUU




70

I'paduueckue MeTobI pereHus
MOKa3aTeIbHBIX U JIOTapU(PMUICCKUX
HEPaBEHCTB

21.01

71

I'paduyeckue MeToabl peleHus
MOKa3aTeIbHBIX U JOrapu(PMHUUECKUX
HEPaBEHCTB

22.01

72

O060061IeHne MaTepraia 1o TeMe
"UppannoHalbHbIe, TOKa3aTeIbHbIC U
norapudmudeckrue HepaBeHcTBA"

26.01

73

KommuiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHYECKasi OPMBI 3aIUCH
KOMILJIEKCHOTO YHCa

28.01

74

KommiekcHbie uncna. AnreOpandeckas u
TPUrOHOMETpHUEcKast pOPMBI 3aMUCU
KOMIUIEKCHOTO YHclia

28.01

75

Apudmerndeckre onepanum ¢
KOMILJIEKCHBIMHU YHCJIAMU

29.01

76

ApudmeTrueckue oneparuu ¢
KOMIIIIEKCHBIMHU YU CJIaMHU

02.02

77

N300pakeHne KOMIUIEKCHBIX YHCEI Ha
KOOPJMHATHOM IJIOCKOCTH

04.02

78

N306pakeHne KOMIUIEKCHBIX YHCEI Ha
KOOPJAMHATHOW TIOCKOCTH

04.02

79

®opwmyiia Myaspa. KopHu n-oii crenenu
13 KOMIUIEKCHOTO YHMCIIa

05.02

80

®opwmyisia Myaspa. Kopuu n-oii ctenenu
13 KOMIUIEKCHOTO YuciIa

09.02

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCCJI OJIA

11.02




peH_IeHI/ISI (1)I/ISI/I‘-ICCKI/IX nu FeOMeTpI/I‘-IeCKI/IX
3a7a4

Konrponbnas padora: "KomruiekcHbie

82 " 11.02
ypCa

83 HarypanbHble U 1ienbie yucina 12.02

84 HarypanbHble u neinbie ynucna 16.02
IIpuMeHeHne NPU3HAKOB NEIUMOCTH

85 p p n 18.02
LIETBIX YHUCET
IIpuMenenne NpU3HAKOB AEIMMOCTH

36 p p Al 18.02
LEIBIX YUCE
IIpuMeHeHnue npU3HAKOB IEIUMOCTH

87 p p A 19.02
nensix uncena: HO u HOK
[TpnMeHeHrEe TPU3HAKOB IETUMOCTH

38 p p Al 23.02
uensix yucen: HOJl u HOK
IIpuMeHeHne NpU3HAKOB TEIUMOCTH

89 p p n 25.02
LEJIBIX YUCEII: OCTATKH 110 MOJYIIIO
[TpnMeHeHrEe TPU3HAKOB IETUMOCTH

90 p p Al 25.02
LEJIBIX YHCEJ: OCTATKH 110 MOIYJTIO
[IpuMeHeHne NpU3HAKOB ACIUMOCTH

91 LEJIbIX Ynce: anroput™ EBknuaa ais 26.02
pelieHus 3a/1a4 B IEJIbIX YHCIIax
O0600meHne Matepraia mo teme "Teopus

92 o MATED P 02.03
LEIBIX YUCE
Cucrema ¥ COBOKYITHOCTh YPaBHEHHII.

93 PaBHOCHIBHBIE CHCTEMBI U CHCTEMBI- 04.03
CJIEICTBUSI
CucreMa 1 COBOKYIIHOCTh YPaBHEHUM.

94 Y P 04.03

PaBHOCHIBHBIE CUCTEMBI M CHCTEMEI-




CIIEZICTBHUSI

95

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U

COBOKYITHOCTEH PallMOHAJIBHBIX YPAaBHEHUN

05.03

96

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEHW MppalMiOHAIBHBIX
YpaBHEHUU

09.03

97

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTE MOKa3aTeIbHBIX
ypaBHEHUI

11.03

98

OCHOBHBIE METO/bI PELLIEHUS] CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUHU

11.03

99

OCHOBHBIE METOZBI PEIICHUS CUCTEM U
COBOKYITHOCTEH JIorapu(MUYECKUX
YpaBHEHUI

12.03

100

OCHOBHBIE METO/IbI PEILIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(MUYECKUX
ypaBHEHU

16.03

101

IIpuMeHeHne CUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3
pa3nMYHbIX 001acTell HAyKH U pealbHOM
KU3HU, HHTEPIPETalus MOTyYCHHBIX
pE3yNbTaToOB

18.03

102

[IpuMeHeHne cucTeM K PeIICHUI0
MaTeMaTHUYeCKHX 3a7a4 U 3a7a4 U3
pa3nuyYHbIX 00JacTel HAyKu U peanbHON
KHU3HU, UHTEPIPETALUs OTYyYECHHBIX
pe3yNbTaToB

18.03




[IpuMeHeHne HEpaBEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3a/1a4 U 3a/1a4 U3

103 pa3NMYHbIX 001acTell HAyKH U peatbHOM 19.03
JKU3HU, MHTEPIIPETALUs TOTyUYEeHHBIX
pE3yNbTaTOB
Kontponbnas padota: "Cuctembl

alMOHAJIbHBIX, HPPALIMOHAIBHBIX

104 patt ppatl 01.04
MOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX
ypaBHEHHMH"

105 PannonaneHble ypaBHEHHS C MapaMeTpaMu 01.04
PannoHanpHbIE HEpaBEHCTBA C

106 N P 02.04
napameTpamu

107 ParmmonanbpHbIE CHCTEMBI C MapaMeTpaMu 06.04
HppannoHanbHBIE YpaBHEHHUS,

108 bpart P 08.04
HEpaBEHCTBA C MapaMeTpamMmu
HppatmoHansHbIe CUCTEMBI C

109 bpat 08.04
napameTpamu
[TokazarenbHble ypaBHEHUS, HEPABEHCTBA C

110 P P 09.04
napaMmeTpamu

111 Iloxa3aTenbHble CUCTEMBI C TAPAMETPAMU 13.04
Jlorapudmuueckue ypaBHEeHUS,

112 pi 7P 15.04
HEpaBEHCTBA C MapaMeTpamMmu
Jlorapupmuueckne cCuCTEMbI C

113 pid 15.04
napameTpamu
Tpuronomerpuueckue ypaBHEHUS C

114 P P P 16.04
napameTpamu
TpuroHomerpudeckue HEPABEHCTBA €

115 P P P 20.04

napameTpamMu




116

TpuroHomeTpu4ecKkue CUCTEMBI C
rapaMeTpamu

22.04

117

[TocTpoenue u uccnegoBaHue
MaTEeMaTHYECKHX MOJIEeH pealbHbIX
CUTYallMi C TOMOIIbIO YPaBHEHUH C
napamMeTpamu

22.04

118

[TocTpoeHue u ucciaenoBaHue
MaTeMaTHYECKUX MOJIENEH peaabHbIX
CUTYallUi C IOMOIIBIO CUCTEM YpPaBHEHHI
C mapaMeTpaMu

23.04

119

[TocTpoeHue u ucciaenoBaHue
MaTEMATUUYCCKUX MOI[GHGﬁ PpCaJIbHBIX
CUTYallUi C OMOIIBIO CUCTEM YpPaBHEHHI
C mapaMeTpaMu

27.04

120

Kontponbnas padota: "3agaun ¢
napamerpamu”

290.04

121

[ToBTOpenue, 06061IeHNE,
cucTtemMaTusanus 3HaHui: "YpaBHenus"

29.04

122

[ToBTOpenwue, o600mIEeHNE,
cucTemMarusanys 3HaHuil: "YpaBHeHus"

30.04

123

[ToBTOpenue, 06061IEHNE,
cucTeMaTh3alus 3HaHui: "Y paBHEHHUS.
Cucrtemsl ypaBHeHUI"

04.05

124

[ToBTOpeHwue, 06001IeHNE,
cuctemaruszanus 3HaHuii: "HepaBencrsa"

06.05

125

[ToBTOpenme, 0600mIEeH e,
cucrtemaTusanus 3Hanuil: "Hepasencrtra"

06.05

126

[ToBTOpeHwme, 06001IeHNE,

07.05




cuctemaTusanus 3Hanuil: "Hepasencrtra"

127

[ToBTOpenwue, 06001IeHNE,
cuctemaruzanus 3HaHui: "[IpousBogHas u
e€é npuMeHeHue"

11.05

128

[ToBTOpenue, 0600mEeH e,
cuctemaruszauus 3HaHuii: "[IpousBogHas u
e€ npuMeHeHue"

13.05

129

[ToBTOpeHme, 0600mIEeH S,
cuctemaTuzanus 3Hanuil: "[IpousBoaHas u
e€ npuMeHeHue"

13.05

130

[ToBTOpeHwue, 06001IeHNE,
cucTemMarusanus 3HaHuii: "MHTerpan u ero
npuMeHeHue"

14.05

131

[ToBTOpenwue, o600mEeH e,

cuctemMaruszanus 3HaHui: "OyHkuun"

18.05

132

[ToBTOpenue, 060061IeHNE,

cuctemaTuzanus 3Hanui: "OyHkuun'

20.05

133

[ToBTOpenwue, o600mEeH e,

cucreMartu3anus 3Hanuit: "Oynkuun"

20.05

134

[ToBTOpeHue, 06001IeHNE U
CHCTeMAaTH3aIUs 3HAHUH

21.05

135

[ToBTOpenue, 0600mIEeHNE U
cUCTEeMaTH3aIHsI 3HAHWI

25.05

136

[ToBTOpenwue, 06001IeHNE,
cHUCTEMaTH3aIMs 3HaHUI

26.05

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

136




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJILHOM ITPOTI'PAMMBbBI

Kon
NpoBePsEMOro
pe3yjabTarta

1

IIpoBepsiemble npeiMeTHbIE Pe3yJILTATHI OCBOECHNSI OCHOBHOI
00pa3oBaTeILHOM NMPOrPaMMBbI CpeIHero 001ero 00pa3zoBaHus

Yucna 1 BEIYMCICHUS

1.1

OnepupoBaTh NOHATHUAMM: HATypaJbHOE, LEJI0€ YHCIO; HCIOIb30BaTh
MPU3HAKK JCIUMOCTUA LENbIX YHCEN, pa3JIOKEHUE YKCIIa Ha TMPOCThIC
MHOKHTEIHN JJIs1 pEeIIeHUs 3a71a4

1.2

OHepI/IpOBaTB IMOHATHUEM: CTCIICHb C PAIIMOHAJIBHBIM I1OKA3aTCJIEM

1.3

OnepupoBaTh MOHATHAMU: JIorapu(M 4HUCIIa, JECATUYHbIE M HAaTypajbHbIC
Jaorapu@msl

YpaBHEHMs U HEPABEHCTBA

2.1

[IpuMeHsT CBOMCTBA CTENEHM [UId TpeoOpa3oBaHMs  BBIPAXKECHUH,
ONEpUPOBATh MOHATHUAMU: [I0KA3aTEIIbHOE YPAaBHEHHWE M HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPAaBHEHUI 1 HEPABEHCTB

2.2

BreimonHATe TpeoOpa3oBaHUs BBIPAKEHHM, COJCPKAIIUX JIOTapU(MBI;
ONIEpUPOBATH MOHATUSAMU: JIOTapU(MUUYECKOE ypaBHEHHE M HEPaBEHCTBO;
pelaTh OCHOBHBIE THIIBI JIOTApU(PMHUUECKUX YPaBHEHUN U HEPABEHCTB

23

Haxoauts pemieHust mpocTeNInX TPUrOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh NOHATUSMU: CHUCTEMA JIMHENHBIX YPAaBHEHUN U €€ PEILICHUE;
UCIIOJIB30BaTh CUCTEMY JIMHEMHBIX YPAaBHEHUU I PEILICHUS NIPAKTUUECKUX
3a1a4y

2.5

Haxoauth pemenus npocTeiumx CUCTEM U COBOKYITHOCTEM palMOHaIbHBIX
YpPaBHEHUH U HEPABEHCTB

2.6

MOI[GJII/IpOBaTL PCaJIbHBIC CUTyallUH Ha A3BIKC anrerH, COCTaBJIATH
BbIPpAXXCHUA, YPAaBHCHHUA, HCPABCHCTBA U CHUCTCMbI II0 YCJIOBHUIO 3adaydu,
HCCIICA0BATh NIOCTPOCHHBIC MOJCINU C UCIIOJIB30BAHHUEM aIlliapara anre6p1>1

OyHKIMH U TpaQUKH

3.1

OnepupoBaTh MNOHATUSAMH: TEpUOAMYECKas (QYHKLUS, TMPOMEXKYTKH
MOHOTOHHOCTH (DYHKIMHM, TOYKM IKCTpeMyMma (yHKIMH, HauOousbliee |
HaWMCEHbIIee 3HAYCHHUS (YHKIUH HAa MPOMEXYTKE; HMCIIONB30BaTh MX IS
uccienoBaHus QyHKIMH, 331aHHON TpadUKOM

3.2

OnepupoBaTh HNOHATHAMM: TpadUKU MMOKa3aTENbHON, JOrapuPMHUECKON U
TPUTOHOMETPUYECKUX (YHKUMH; H300pakaTh HX Ha KOOPAMHATHOH
IUIOCKOCTH U UCTIOJIb30BAaTh JUIs pEIIEHUs] ypaBHEHUH U HEpaBEHCTB

3.3

N306paxkaTh Ha KOOPAMHATHOM MIOCKOCTH I'paUKU JTUHEHHBIX ypaBHEHUN
Y UCIIOJIB30BATh UX [UIS PELLICHUS CUCTEMBI JIMHEMHBIX YPaBHEHUI




Ucnonws3zoBath rpaduku GyHKOUA 71 WCCIAEAOBAHUS TPOIIECCOB M

34 3aBUCUMOCTEHN U3 IPYTruX y4eOHBIX AUCHIUILUIMH
4 Hayana MmaTemaTHueckoro aHainsa
OnepupoBaTh NOHATUSAMU: HETIpepbIBHAs (QYHKIMSA, IPOU3BOHAS (PYHKIUHY;
4.1 WCIIOJIb30BaTh N€OMETPUYECKUI M (PU3NUECKHI CMBICT MPOU3BOIHOMN AJIst
pemenus 3ana4y
49 Haxoaute  mpou3BOAHBIE  DJIEMEHTApHBIX  (DYHKIMH,  BBIYMCIATH
’ HPOM3BOJIHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO (PYHKLIUH
Hcnonb3oBaTh  NpOM3BOAHYIO  JUIsl  MCCielOBaHUS  (QYHKIMM  Ha
4.3 MOHOTOHHOCTb U IKCTPEMYMBI, NPUMEHSTHh PE3YJIbTAaThl UCCIIEIOBaHUS K
HOCTPOCHHIO I'pahKOB
44 Hcnonp30BaTh NMPOU3BOAHYIO Ui HAaXOXKIEHUS HAWIYy4IIEro PEIICHUs B
' IPUKJIAJHBIX, B TOM YHCJIE COLUAIBHO-2KOHOMUYECKHX, 3aJa4ax
45 OnepupoBaTh MNOHATHSAMHU: TepBooOpa3Hass U MHTErpaj; IOHUMAaTh
’ reOMEeTPUYECKUN 1 (PU3MUECKUI CMBICT UHTETpajia
46 Haxoaute nepBooOpa3Hble JI€MEHTApHBIX (DYHKIMHA, BBIYUCIATh UHTETpall
' o ¢popmyne Hrrorona — JleliOnuna
47 Pemats npukiagHbie 3a1a4u, B TOM YHCJIE COLMAIBHO-3KOHOMHUYECKOIO U

(bu3u9IecKoro xapakrepa, CpeICTBAMU MaTEMAaTHYECKOTO aHAIN3a




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

Kon IIpoBepsieMblii JJ1eMEHT COACPKAHMS
1 Yucna 1 BBIYUCIICHUS
1.1 Harypanbnsle u niensie yncia. [Ipu3Haky AeNMMOCTH HEIbIX YUCE
1.2 Crenens ¢ pallMOHAIBHBIM MOKa3aTeneM. CBONWCTBA CTETIEHU
1.3 Jlorapugm uucna. JlecsiTuynble U HaTypaibHbIE JOrapupMbl
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 [IpeoOpazoBanue BeIpayKEHHA, COACPIKALIUX JTOTAPU(MBI
2.2 [IpeoOpazoBanue BeIpaKEHHA, COAECPIKALIMX CTEICHH C PAllMOHAIBHBIM MIOKa3aTeleM
2.3 [Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB
24 [Toka3zaTenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS] 1 HEPABEHCTBA
26 CucreMbl TMHENHBIX YpaBHEHUN. PelieHne npukiaaHbIX 3a1a4 ¢ IOMOILBIO CHCTEMBI
’ JIMHEWHBIX YpaBHEHUN
2.7 CucreMbl ¥ COBOKYITHOCTH PAallMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB
)3 [IpuMeHeHne ypaBHEHUI, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMAaTHUECKUX 3a]a4
' W 33/1a4 U3 pa3IMYHbIX 00JacTell HAyKU U peabHOM KU3HU
3 OyHKIUY U Tpaduku
Oynkmus. [lepuoanyeckne ¢ynkiun. [IpomMexyTknm MOHOTOHHOCTH (DYHKIIWH.
3.1 MakcumymMbl ¥ MUHUMYMBI ¢GyHkimud. HaunOomnblnee M HauMeEHblIee 3HAYCHUE
(GYHKIMN HAa IPOMEXYTKE
3.2 Tpuronomerpudeckue GyHKIMU, UX CBOMCTBA U Ipa(UKH
33 [TokazaTenbHas u orapudmudeckas GyHKINU, UX CBOHCTBA U rpaduKu
34 Hcnonb3oBanue rpadukoB GyHKIUN A7 peIIeHUs] YPaBHEHUH U JIMHEHHBIX CUCTEM
Hcnonb3oBanue rpagukoB QyHKIMHA U1 MCCIEI0BaHUS ITPOLIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpbIE€ BO3HHMKAKOT IpPHU PpEIICHUWH 3a7ad M3 JAPYruX Yy4eOHbIX NpPEAMETOB U
peanbpHOM XKU3HU
4 Hayana maTemaTHueckoro aHaausa
4.1 HenpepoiBHble pyHKIIMN. MeTOA HHTEPBAIOB /AJIs PEIICHUs] HEPaBEeHCTB
42 [IpousBoanas ¢pyHkuuu. ['eomerprueckuil U GU3NUECKU CMBICT POU3BOTHOMN
43 [Ipou3BojHbBIE 31€MEHTapHBIX (QYHKUUH. DOpMynbl HaXOXKIEHUS MPOU3BOTHOMN
’ CYMMBI, IPOU3BEIEHUS U YaCTHOTO (DYHKIUH
[IpumeHeHne TNPOU3BOIHON K HCCIENIOBaHUIO (YHKIUA HAa MOHOTOHHOCTH |
4.4 skcTpeMyMbl. Haxoxnenue HauOosbLIero M HaMMEHbIIEro 3HaueHus (QyHKUUU Ha
OTpe3Ke
4.5 [IpumeHeHre TPOU3BOJHON Ul HAXOXKACHUS HAWIYYILEro PEeIIeHUs B MPUKIATHBIX




3ajavax, JUId OIpPEJICNICHHs CKOPOCTH Tpolecca, 3aJaHHOro (GOpMYIOH I

rpaduxom
4.6 IlepBooOpa3nas. Tabnuma nepBooOpa3HbIX
47 HHTerpai, ero reomMmeTpudeckuii 1 GU3MYECKUN CMBICI. BriuncieHne nHTerpaia Imo

dbopmyne Herotona — JleiiOania




HHPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K
PE3YVJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
HNPOI'PAMMBI CPEITHET'O OBLHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeGOBaHMS K NMPeAMETHBIM Pe3yJIbTATAM OCBOEHHS
NMPoBEPSIEMOro | OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CPeHEro 0011ero
TpedoOBaHMS oOpa3oBaHus

Bnamenne Meromamm 10Ka3aTeNbCTB, aNTOPUTMAMH DPEIICHHS 337ad;
yMeHHe (GOpMyJIHpPOBAaTh U ONEPUPOBATh TOHATUSAMU: OMNpENEICHUE,
aKCMOMa, TeopeMa, CIIEJICTBUE, CBOWCTBO, IPHU3HAK, JOKAa3aTEIbCTBO,
paBHOCHUJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHHE (OPMYJINPOBATH
oOpaTHO€ M NPOTUBOIOJIOXKHOE YTBEP)KJIECHHE, NMPUBOAUTH NPUMEPHl U
KOHTPIIPUMCPBI, HCIIOJIB30BATh MCTO/J MaTeMaTU4ECKOU HWHAYKIIUH,
MMPOBOAUTL JOKA3aTCIbHBIC PACCYIKICHHUA IIPHU PCHICHUHA 3a1a4, OLICHUBATH
1 JIOTUYECKYIO  IIPaBUJIBHOCTb  PACCY’KJIEHUN; YMEHHE OIEPUPOBATH
MOHSITUSIMHA: MHOKECTBO, TTOJMHOKECTBO, OMEpaIui HaJ MHO>KECTBAMU;
YMEHHE  HCIOJb30BaTh  TCOPCTUKO-MHOXKCCTBCHHBIM  ammapar  Juis
OIMCaHMS PEATBHBIX MPOIIECCOB U SBJICHUI U MPHU PEIICHUM 33]a4, B TOM
YHCIIe U3 IPYTHX YYEOHBIX MPEJIMETOB; YMEHUE ONEPUPOBATH MOHITHIMU:
rpad, CBsI3HBIN Tpad, 1epeBo, MUK, rpad Ha TNIOCKOCTH; YMEHHE 3a/1aBaTh
1 ONUCHIBATH T'padbl pa3IMUYHBIMU CIIOCOOAMHM; MUCIIOJIB30BaTh Tpadbl Mpu

pelieHuu 3a1a4

YMeHHe omnepupoBaTh MOHATHUSMH: HATypajJbHOE YHCIO, LEI0€ YHCIIO,
CTETICHB C IIEJIBIM TTOKa3aTeJieM, KOPEeHb HATypajJbHOU CTEIICHH, CTETICHB C
pallMOHAJIBHBIM II0KAa3aTCJICM, CTCIICHL C HeﬁCTBHTeHBHBIM IIOKa3aTcJIeM,
norapn(bM qucia, CHUHYC, KOCHUHYC W TaHI'CHC IPOU3BOJILHOI'O 4YHCIJIA,
OCTAaTOK IO MOAYJIIO, pallMOHAJIBbHOC YUCIIO, HUpPpAllMOHAJIBHOC 4YHCIIO,
MHOKECTBA HATypajbHBIX, IENbIX, pPALUOHAIBHBIX, JACHCTBUTEIHHBIX
2 qrcell; YMEHUE UCTIOIb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIINN 001Nt
JICJIUTENIb W HAWMEHbIIee o0Ilee KpaTHOe, ajiropuT™M EBkimaa mpu
peIlICHUH 3a/1a4; 3HAKOMCTBO C Pa3jIMYHBIMH TO3MIIMOHHBIMU CHCTEMaMHU
CUHMCJICHUS; YMEHHUE BBITIOJTHATH BEIYUCIICHHE 3HAUYCHHI U TIpeoOpa3oBaHuUs
BBIPOKEHHUN CO CTENEHsSMH M JjorapudmamMu, npeodpa3oBaHus IPOOHO-
pallMOHANIBHBIX ~ BBIPAKEHHH;, yMEHHE  ONEPHUPOBATH  MOHATHIMU:

noCJICa0BAaTCIIbHOCTD, apI/I(i)MeTI/I‘IeCKa}[ nmporpeccus, TreoMEeTpruICCKas




mporpeccusi, OECKOHEYHO YOBIBalOmias TeOMETpHUYecKasi MPOTPECcCusi;
YMEHHE 3a7aBaTh IIOCJIEIOBATEILHOCTH, B TOM YHCIE C TOMOIIBIO
PEKYPPEHTHBIX (HOPMYJI; YMEHHE ONEPUPOBATH MOHSTHIMHU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb W apryMeHT
KOMIUIEKCHOTO  4ucia, (QopMa  3amucu  KOMIUIEKCHBIX  YHCEI
(reomeTpuyeckasi, TPUTOHOMETpUYECKass W anredpamueckas); yMeTbh
MPOU3BOIUTH apuMeTHUecKue JEHCTBUS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH IPUMEPHI UCTIOIB30BAHMS KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
MOHATUSAMU:  MaTpuua 2x2 u  3%3, onpeneiauresib  MaTpPHUIIbI,

FeOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPEACIIUTEIIA

YMeHHne omnepupoBaTh MNOHATHSAMU: palUMOHAIbHBIC, HpPpalMOHAIbHbBIC,
MoKa3aTejbHble, CTENEHHbIE, JIOTapU(PMHUUECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHHMsT M HEpPAaBEHCTBA, HX CHUCTEMbl, YMEHUE OIEepUpOBAThH
MOHSTUSIMHU: TOXAECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHME, YypaBHEHHUE,
HEpPAaBEHCTBO, CUCTEMA YypPAaBHEHHWH U HEPABEHCTB, PABHOCUJIBHOCTh
yYpaBHEHMH, HEpPAaBEHCTB M CHUCTEM; YyMEHHE pellaTh YpaBHEHMUS,
HEpPABEHCTBA U CHUCTEMbl C IIOMOULIbIO pA3JIMYHBIX IPUEMOB; pELIATh
YpPaBHEHMsI, HEpPaBEHCTBA M CHCTEMBl C IapaMETPOM; IPUMEHSATH
YPaBHEHHsI, HEPABEHCTBA, UX CHUCTEMBI ISl PEIICHHS MaTeMaTUYECKUX

3ala4 U 3a1a4 U3 pa3JINYHbIX obOmacTei HAaYKHU U pCaHLHOﬁ KHU3HHU

YMeHue onepupoBaTh HOHATHAMM: (YHKIMS, 4YETHOCTh (YHKIIMH,
HNEPUOJIMYHOCTh (PYHKIMM, OTrPaHMYEHHOCTb (DYHKIMH, MOHOTOHHOCTh
GbyHKIMH, KCTpeMyM (PYHKIIMH, HanOOJbIIee W HAMMEHBIIEE 3HAYCHUS
(GYHKIMM Ha IPOMEXYTKE, HENpepbiBHAs (YHKIIMS, aCUMITOTHI rpaduka
GyHKLIMU, TepBas U BTOpas NMPOU3BOAHAA (DYHKLUM, F€OMETPUUYECKUN U
¢u3nyeckuil CMBICI MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIETEHHbII
MHTETpall; YMEHHE HaxXOJuUThb ACUMNTOTHl rpaguka (QyHKIHUU; yMEHUE
BBIUMCJISATh  [POU3BOJHBIE  CYMMBI, TMPOM3BEIEHUS, YacTHOIO U
KOMIO3UIMN (YHKIMH, HAaXOAWUTh ypaBHEHHE KacaTeldbHOH K rpaduky
(GyHKIMW; yMEHHE HaXOIUTh IPOU3BOJIHBIC SJIEMEHTApHBIX (PYHKIHI;
YMEHHE HCIIOJIb30BaTh MPOU3BOJIHYIO JUIS HCCIEAOBAaHUS (DYHKIHIA,
HaXOJWUTh HauOONbIINE W HAaUMEHbIIME 3HA4YeHUS (YHKIMHA; CTPOUTH
rpaduKd MHOTOYJICHOB C MCIIOJB30BaHMEM ammapaTa MaTeMaTH4ecKOro
aHalu3a; MNPUMEHATh IPOU3BOAHYIO JJI HAXOXKICHHUS HAWIy4dlIero
peleHusi B MPUKIAAHBIX, B TOM 4YHCJIE COLMATbHO-PKOHOMUYECKHX H

(U3UYECKUX 3a/1avax; HaXOIUTh TUIOMIAAA U 00BEMBI (PUTYP C MTOMOIIBIO




HHTCrpajia; MpUBOAUTE HNPHUMEPBI MATCMATHUYCCKOroO MOACIIMPOBAHUA C

OMOIIIBI0 T PEpeHIINATHHBIX YPABHCHHIMA

YMeHue onepupoBath MOHATUAMU: TpaduK QyHKUIUH, oOpaTHas QyHKIWMS,
KOMMO3uIus (pyHKIMA, JTuHeWHas QyHKUWs, KBaapaTudHas (QYHKLUS,
panMoHanbHast (YHKLUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢byHKIMHU, OOpaTHBIE TPUTOHOMETpUYECKHEe (YHKIMHU, TOKa3aTeslbHas U
norapupmuueckass (YHKIHUH; YMEHHE CTPOUTh TpaduKd M3YUEHHBIX
byHKIUE,  BBIIONHATH,  HpeoOpasoBaHust  TrpadukoB  (QYyHKIUH,
UCTIONIB30BaTh I'paUKH Ui M3YYEHUs MPOIECCOB M 3aBUCHUMOCTEH, NpHU
peUIeHNH 3a7ad U3 JPYrux ydeOHBIX NMPEIMETOB M 33had U3 peajbHOU
KU3HU; BBIpaXaTh (OPMYJIaMH 3aBHCHMOCTH MEXIY BEINYHHAMU;
WCIIOJIh30BaTh CBOWMCTBA M rpaduku (yHKIUN IS PEIICHHs] YPaBHCHHH,
HEpaBEHCTB M 3a/a4 C IapaMeTpaMu; H300pakaTh Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PELICHUHN YPaBHEHHM, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3a7aud pPa3HbBIX TUIOB (B TOM 4HCIE Ha
NPOILCHTHI, JOJIM M YacTH, HA JABIKEHHE, pabOTy, CTOMMOCTb TOBAapOB U
yCIIyT, HAJIOTH, 33Ja4l M3 00JacTH yNpaBlICHUs JIUYHBIMH M CEMEHHBIMU
(¢uHaHCAMU); COCTaBIATH BBIPAXKEHMS, YpPAaBHEHHs, HEPABEHCTBA M HX
CUCTEMBbI IO YCJIOBUIO 3aJayd, HUCCJEN0BaTh IOJYyUYEHHOE pEUIeHUuE U
OLIEHMBATh MPABIONON0OHOCTh pPE3YyJIbTAaTOB; YMEHHUE MOJCIUPOBATH
peajbHble CUTyallud Ha S3bIKE MAaTEMAaTHUKH; COCTaBIIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3a]layH, UCCIIEI0BAThH
MOCTPOCHHbIE ~ MOJEIM C  HUCIOJb30BAaHUEM  ammapara  aireOpsl,

MHTEPIPETUPOBATH ITOJIYYEHHBIA PE3yIbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpellHee apu(pMEeTHUecKoe, MeaHaHa,
HauOoJblllee U HaUMEHbBIIEEe 3HAUEHUS, pa3Max, JUCIEepPCHUsi, CTAaHIapTHOE
OTKJIOHEHHE YHCJIOBOr0 Habopa; yMEHHE H3BJIEKaTb, MHTEPIPETUPOBATH
uHpOpPMaIKIO, IPEJCTABICHHYIO B TaOJMIIaX, HAa AUarpaMMmax, rpadukax,
OTpa’kaoIllyl0 CBOWCTBA pEalIbHbIX IPOLECCOB U SIBJIECHUH; MPEACTABIATh
MHpOpPMALMIO C TOMOLIbI0 TAaOJWI] M JAMarpaMM; HCCIEIOBaTh
CTaTUCTUYECKHE JaHHBIE, B TOM YHUCJIE C NPUMEHEHHEM TIpadUuUecKux
METOJIOB M 3JIEKTPOHHBIX CPEACTB; rpapuuecKu UCCIE0BaTh COBMECTHBIE

Ha6JIIOI[CHI/I$[ C IIOMOIIBIO JUarpaMm pacCCUBaHUA U JIMHEHHOM perpeccuun

YMenue onepupoBaTh TMOHSATHUSAMU: CIyYalHBIA ONBIT U CIydailHOE

cOOBITHE, BEPOSTHOCTh CIIY4alHOTO COOBITHS; YMEHHUE BBIUUCISATH




BEPOATHOCTh C HCIOJB30BaHUEM TIpadUuecKUX METOJO0B; NPUMEHSITh
(bopMyIBl CIOKEHUST W YMHOXEHHUS BEpOSTHOCTEH, (opMyiry TOITHOM
BEpOATHOCTH, GopMmyny bepHyminu, komOuHaTOpHbIE (AKTBI U (OPMYJIBI;
OLICHHMBAaTh BEPOSTHOCTU pealbHbIX COOBITHI; YMEHHME OIEPUPOBATH
MNOHSATUSIMM:  CIy4yaillHasi BEJIMYMHA, pACIpPElEICHUE BEPOSTHOCTEH,
MaTEMaTHYECKOE OXHUJAHWE, JUCIEPCHS U CTaHJAPTHOE OTKJIOHEHUE
CllyuallHOM  BENUYMHBI, (DYHKUMU pacnpeieiieHus U  IJIOTHOCTH
PaBHOMEPHOI0, [TOKA3aTEIbHOIO0 U HOPMAJIBHOTO pacHpeleIeHU; yMEHHE
UCIOJIb30BaTh CBOMCTBA M3YYEHHBIX paclpeieseHUH i pellieHus 3aaay;
3HAaKOMCTBO C MOHATHUSMH: 3aKOH OOJIBLIMX YHCEN, METOJbl BEIOOPOUHBIX
UCCIICIOBAaHUM; yMEHHE TNPUBOIUTH IPUMEPHl MPOSABICHHUS 3aKOHA
OONBUIMX 4YHMCEd B INPHUPOJIHBIX M OOLIECTBEHHBIX SBJICHUSAX; YMEHHE
OIEpPUPOBATh MOHATUSMH: COUYETAHUE, NEPECTAHOBKA, YHUCIO COUYETAHHUH,
YHUCJIO  TepecTaHOBOK;, OuHOM  HploTOHa; yMeHHME  NPUMEHSTh
KOMOMHATOpHBIE (DAaKThl U PacCy>KACHHS JJis pelIeHHs 33/ay; OLEHUBATh
BEPOSITHOCTH PEANbHBIX COOBITHI; COCTABISATH BEPOSTHOCTHYIO MOJEIH H

MHTEPIPETUPOBATH MTOJIYYEHHBIA PE3yIbTaT

YMeHue omnepupoBaTh TOHATHUSMHU: TOYKA, TMpsiMasi, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE3OK, Jy4, BETUYHUHA YT, MJIOCKUHA YroJl, ABYTpaHHbBIN
yroJI, TPEXTPAaHHBIA YToJl, CKPEIUBAIOILIMECS MPSIMbIe, TapalieIbHOCTh U
MEPIEeHIUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yrol MEXIy MPSMBIMU,
Yroa MeXAy MpsIMOH U TUIOCKOCTBIO, YTOJ MEXAYy IUIOCKOCTSIMH,
paccTossHWE OT TOYKH JO IUIOCKOCTH, PACCTOSIHME MEXIY MPSIMBIMU,
paccTosiHUE MEXAY IUIOCKOCTSMM; YMEHHE HCIIOJIb30BaTh MPHU PEIICHUU
3a/a4 U3y4yeHHbIe (PAKThl U TEOPEMBbl IJIAHUMETPUHU; YMEHHE OLEHUBATh
pa3Mepsl OOBEKTOB OKpPYKAIOIIEr0 MHUPA; CTPOUTh MaTeMaTHYeCKHe
MOJICTH C TIOMOIIbI0 TEOMETPUYCCKUX TOHATHH ¥ BEIWYHH, pEIIaTh

CBA3aHHBIC C HUMU IMPAKTHUYCCKUC 3aa4n
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YMeHue omnepupoBaTh MOHATUSAMH: IUIOMAAb (QUIYphl, 00BEM (QHUTYpHI,
MHOTOT'PaHHUK, IMPAaBHJIbHBII MHOTOTPAHHUK, CEYCHHE MHOTOTPaHHHKA,
Ky0, napamjenenune], Opu3Ma, OHpamMuiaa, (urypa U TOBEPXHOCTh
BpallleHus, LWIMHApP, KOHYC, wap, cdepa, miomans chepsl, MUIOMmAIb
MOBEPXHOCTU THPAMUJBI, TPU3MBI, KOHYyca, LWIMHIApA, O0BEM KyoOa,
IPSMOYTOJIBHOTO MMapaiieienuinea, NHPaMUAbl, HPU3MBbI, LHWIMHIAPA,
KOHyCa, IIapa, pa3BEPTKA MOBEPXHOCTH, CEYEHHs KOHyCa W LWIMHJpA,

nmapaji€JbHbIC OCH HJIKM OCHOBAaHWIO, CCUCHHUEC IIapa, IIJIOCKOCTb,




Kacamomasica cdeppl, HWIMHIpPA, KOHyCa; YMEHHE CTPOUTbh CEueHUe
MHOTOTpaHHHMKa, M300pa’kaTh MHOIOTPAHHUKH, (UTYPHl U TOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C ITOMOIIBIO JIEKTPOHHBIX CPEJICTB;
YMEHHE NPUMEHATH CBOHCTBA I€OMETPUYECKHX (PUTYp, CAMOCTOSTEIBHO
(bopMyIHpOBaTH ONpEENICHHUS N3y9aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOWCTBaX M MpPHU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBHIBATH MWIIH
OlpoBepraTb MX; YMEHHE MpPOBOIUTH Kiaccudukauuioo ¢uryp 1o
pa3UYHBIM TPU3HAKaM, BBIIOJHATH HEOOXOJUMBIE JIOMOJIHUTENbHBIC

IMOCTPOCHUA
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YMeHue omnepupoBaTh TOHSATHSMH: JIBIDKCHHE B IPOCTPAHCTBE,
napajuieNbHbIA TIEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TOMO00us, TMMOA00HBIE (UTYpPHI; YMEHHE
pacno3HaBaTh paBHblE U TOAOOHBIE (UTYpBI, B TOM YHCJIE B IMPHUPOJE,
HCKYCCTBEC, apXHUTCKTYPE, UCII0Jb30BATh TCOMCTPUUICCKHUEC OTHOLICHUS IIPpU
pemicHuU 3aaa4d; HaXOAUTb TI'COMCTPHYCCKHUEC BCIUYHHDLI ()IJ'II/IHa, yroiu,
oAb, 00BEM) MpH PEIICHUH 3a7ad U3 IPYTHX YYeOHBIX MPEIMETOB U
u3 peaanoi/’I JKU3HU; YMCHHC BbIYUCIIATH TI'COMCTPUUCCKHUEC BCIUYMNHBI
(nmuHA, yroy, TUIOMAAh, OO0BEM, IUIOMIAAL TOBEPXHOCTH), HCIOIB3Ys
U3y4YeHHbIE (OPMYIBI M METOABI, B TOM YHCIE: IJIOH[ab MOBEPXHOCTHU
MUPaMUIbI, MPU3MBI, KOHYCa, HWIMHApA, IJIOM@Aab cdepbl; 00bEM Kyoa,
NPSMOYTOJIBHOTO TapasvieNienunena, TUPaAMUIbI, TPU3MBL, [AIHHIPA,

KOHYCa, [11apa; yMEHHEe HaXOUTh OTHOIIEHHE 0OBEMOB MOIOOHBIX PUTYp
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YMeHue onepupoBaTh MOHATUSMU: MPSIMOYTOJIbHASI CHCTEMa KOOpIMHAT,
BEKTOP, KOOPJHMHATHI TOYKH, KOOPJIWHATHI BEKTOpA, CyMMa BEKTOPOB,
MIPOM3BEICHHE BEKTOpa Ha 4YHUCIO, pasjoKeHUEe BeKTopa Mo 0asucy,
CKaJIIPHOE TPOW3BEJICHWE, BEKTOPHOE TIPOW3BEICHHUE, YTOJl MEeXIy
BEKTOPAMH;, YMECHHE HCIOJIh30BaTh BEKTOPHBIA M KOOPJWHATHBIA METOJI

JUIsl pelIeHHs] FTEOMETPUUECKUX 3aa4 U 3a/1a4 APYTruxX y4eOHbIX IPEIMETOB
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YMmenue BLIGI/IpaTB MOAXOASAIINNA METO, IS peuicHud 3aaa4u; MOHNUMaHHC
SHAYUMOCTH MATCMATUKHU B HU3YYCHHU TPHUPOAHBIX U O6H_[CCTBCHHBIX
nponeccoB u HBHCHHﬁ; YMCHHUC PACIIO3HABATL IIPOSABJIICHUC 3dKOHOB
MaTEMaTUKN B UCKYCCTBC, YMCHUC NMPHUBOAUTH IIPUMEPBI MATEMATUICCKUX

OTKPBITUN POCCUMCKON 1 MUPOBOM MaTEMAaTUYECKOW HayKH




HEPEYEHD DJIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA ETD

1O MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 Uucna 1 BBIYUCIECHUS
1.1 Hatypanbnble u 1enble yncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEe
12 Pammonaneubie  uncna. OOBIKHOBEHHBIE W JIECATHYHBIE ApOOH, TPOIICHTHI,
' OeCKOHEYHBIE IEPUOANUECKHE APOOH
13 ApudmeTndeckuii KOpeHb HATypajbHOU cTeneHu. JleHCTBUsA ¢ apupMETHICCKUMU
. KOPHSIMH HaTypajbHOU CTEIEHH
14 Crenens ¢ nenbM nokasaresneMm. CTeneHp ¢ palMoHaIbHBIM NoKa3zaresieM. CBOMCTBa
. CTENEeHU
15 CuHyCc, KOCHMHYC M TaHI'€HC YMCIOBOIO apryMmMeHTa. ApPKCHHYC, apKKOCHHYC,
. ApKTaHT€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uucina. /lecaTudynble U HATYypaIbHBIC JTOTAPHUPMBI
HevictBurenbHple  4Yucia. ApudmeTudyeckue ornepandd ¢ JIeWCTBUTEIBHBIMU
1.7 yrcnaMu. [IpuOnmkE€HHbIe BRIUKUCICHUS, IPaBUIIa OKPYTJICHHS, TPUKUIKA U OLICHKA
pe3ysbTaTa BEIYUCICHUN
1.8 [Ipeo6pazoBaHue BbIpaKeHUM
1.9 KommiekcHbie uncia
2 VYpaBHEeHUs 1 HEPABEHCTBA
2.1 Llensie 1 1poOHO-paIOHATIEHEIC YPABHCHUS
2.2 UppanunoHaibHble ypaBHEHUSA
2.3 Tpuronomerpudeckue ypaBHEHH
24 [Toka3zaTenbHbIE U JOTApU(PMHUYECKIE YPAaBHEHHUS
2.5 Lenbie 1 TpoOHO-paIlOHATHHBIE HEPABEHCTBA
2.6 HppatnmonansHble HEpaBEHCTBA
2.7 [TokazaTenbHbIC U JOoTapU(MHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpudeckue HEpaBEeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Martpuna cucTeMsl JIMHEHHBIX ypaBHEHUI. ONpenenuTesb MaTPUILIbL
3 OyHKIMU U TpaduKu




@ynkuus, crnocoObl 3ananus QyHkuuu. ['padux dyskumu. B3aumHo oOparHbIe

> ¢byukun. YétHple u Heu€THble pyHkuuu. [leproanueckue GpyHkunn
OO6nacTh ompeeNieHuss W MHOXKECTBO 3HaueHMd QyHkuuu. Hymu dynkuumm.
) [IpoMexyTku  3HAaKOMOCTOSHCTBA. [IpoMeXyTKHM  MOHOTOHHOCTH  (YHKIUH.
' MakcumymMbl 1 MHUHUMYMBI (QyHKUuH. HauGombllee M HauMEHblIee 3HAYEHUE
(GYHKLINU HAa IPOMEXYTKE
313 CrenenHass (yHKUMS C HaTypaJbHbIM M LEdbIM IoKa3zatesneM. EE cBoiicTBa u
. rpacduk. CBoiicTBa u rpaduK KOpPHs 71-0i CTEIICHH
34 Tpuronomerpuueckre GyHKIUHU, UX CBOWCTBA U rpapuKu
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINHU, UX CBOICTBA U rpaduku
1.6 Touku paspeiBa. AcumntoTel rpadukoB (yHkmuii. CsoiicTBa  (QyHKIHMH,
' HEMPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTeabHOCTH, CIIOCOOBI 331aHUS ITOCIIE0BATEIbHOCTEH
3.8 Apudmerndeckas u reomerpudeckas nporpeccun. @opmyia CiI0XKHbBIX IPOLIEHTOB
4 Hauana MmaTemMaTHueckoro aHajinza
4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoHbIE 371€MEHTAPHBIX (PYHKIIUHA
[IpuMeHeHHe TPOM3BOAHOM K HCCIEIOBAaHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.2 sKCTpeMyMbl. HaxosieHne HauOoJbIIero 1 HaMMEHbIero 3HaueHus (YHKIMU Ha
OTpe3Ke
4.3 [TepBoobpasnas. UuTerpan
5 MHOX€eCTBa U JIOTUKA
5.1 MHoecTBO, onepanuy HaJl MHOKecTBaMu. J{narpamMmsel Diiepa — Benna
5.2 Jloruka
6 BeposITHOCTB M CTaTUCTHKA
6.1 OnucatenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [TpsiMble ¥ TNIOCKOCTH B IPOCTPAHCTBE
7.3 MHoTOTrpaHHUKH
7.4 Tera 1 MOBEPXHOCTH BPAIICHHS
7.5 Koopauuatsl 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Anre0pa u Hayana MareMatudeckoro ananusa, 10-11 kmacc/ L. A.Anumos - M.:IIpocBenienue

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

[Toypounsie pazpaboTku mo anredpe u Havyanam ananuza Jjisi 11 kmacca k YMK aBropos

[I.A.Amumos, FO.M.Komnsarun, M.B. Tkaues u nip.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://www.resh.edu.ru
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