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INOACHUTEJIBHASA 3AIINCKA

VYuebubiii Kypc «AnreOpa W Hadajga MaTeMaTUYECKOTO aHAIN3a» SBISETCS
OJIHUM W3 Haubosee 3HAYMMBIX B MPOrpamMMe CpeIHEro o0Iiero oOpa3oBaHUS,
TIOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECIEYNBAECT MHCTPYMEHTAIBbHYIO 0azy s
M3yYCHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, & C JPYroil CTOPOHBI, (OpPMHUPYET
JOTHYECKOe U aOCTPaKTHOE MBIIUICHUE O0ydYaIolUXcs Ha YPOBHE, HEOOXOIMMOM
JUI1 OCBOEHHUSI MH(POPMATUKHU, OOIIECTBO3HAHUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
TUCIMIUTMH. B paMkax maHHOTO y4eOHOro Kypca OOydJaroImecs OBIJIAJIEBalOT
YHHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOH HayKw, KoTopas (opMmyiupyeT cBou
JOCTHKECHHSI B MATEeMaTH4IeCcKoil (hopme.

VY4eOHblif Kypc anreOpbl M Hayal MAaTEMaTHYECKOTO aHadn3a 3aKJIaJbIBacT
OCHOBY /I YCIHEIIHOTO OBJIAJICHUS 3aKOHAMU (U3UKH, XUMHUU, OHOJIOTHUH,
TIOHUMaHUsI OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON YKU3HH,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX HH(PPOBBIX W KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIONB30BaTh WX IS JNajbHeHmero oopa3oBaHus U B
MOBCEAHEBHOM XU3HU. B TO e Bpemsi oBianeHne aOCTPaKTHBIMU W JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMU aJreOpbl M MaTeMaTHYEeCKOTO aHalii3a pa3BUBAET
YMEHHE HaXOIWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JOKAa3bIBAThH
YTBEPKACHHUS C TMOMOINBIO MHAYKIIMH U PacCykJaaTh NEAYKTUBHO, HCIIOJIb30BATh
0000IIeHNe W KOHKpETH3alnio, abCTparupoBaHWE H aHAJIOTHIO, (OPMHUpPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIUICHHE.

B xome m3yuenusi yaeOHOro Kypca «Anrebpa W Hadala MaTeMaTHYECKOTO
aHalM3a» 00ydYarolMecs MOTYYaroT HOBBIA ONBIT PEIICHUs MPUKIAAHBIX 3ajad,
CaMOCTOSITENIFHOTO TOCTPOSHUSI MaTEeMaTUYECKUX MOJETICH pealbHbIX CUTYaIUH,
WHTEPTIpPETAlUd  TIOJYYCHHBIX  pENICHWH, 3HAKOMATCA C  MpUMepaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEM B MpHUpPOJAE, HayKe U HCKYCCTBE, C
BBIIAIOIIUMUCS MATEMATUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMH.

Y4eOHbIii Kypc o0namaeT 3HAYUTENbHBIM BOCIUTATENIBHBIM TOTEHIIHAIIOM,
KOTOPBIM peanu3yeTcsi Kak 4Yepe3 y4yeOHBbI wmaTrepuan, CrnocoOCTBYHOUIUN
(GbOpMHUPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHoi
NeSTEeNbHOCTH, TpeOyIomed MpPOJOIKUTEIBHON KOHIEHTPAIlMd BHUMAaHUA,
CaMOCTOSITEIbHOCTH, aKKyPaTHOCTH U OTBETCTBEHHOCTH 32 IMOTYYCHHBIN PEe3yJIbTaT.

B ocHoBe MeToanku 00ydeHus anredpe u HayajaaM MaTeMaTHIeCKOro aHalln3a
JICKHT JEATCTLHOCTHBIA TPUHITUT OO yJICHHSI.

B cTpykType yueOHOTO Kypca « Anredpa u Hayaia MaTEMaTHIECKOTO aHATTU3a»
BBIJICJICHBI  CIIAYIONIUE COJEp)KAaTeIbHO-METOIMYEeCKUue JuHMHA: «Uucma u
BbIUKCIHCHUS», «DyHKIIMU U Tpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hawama
MaTeMaTHYecKoro aHanmm3a», «MHoXkecTBa U JIOTHKa». Bce OCHOBHBIC
COJIEPKATENbHO-METOANYECKHE JHHUM HW3YYaloTCsl Ha NPOTSHKEHUHM JBYX JIET



o0OydeHHs Ha YPOBHE CpeIHEro o0IIero o0pa3oBaHusl, €CTECTBEHHO JIOTIONHSIS APYT
JpyTa M IMOCTEIIEHHO HACHIIIAsACh HOBBIMHM TEMaMH U pa3jienamMu. J[aHHbIi yaeOHbIN
KypC SBJSIETCS WHTETPATHBHBIM, ITOCKOJBKY OOBEIWHSAET B cebe coaepkaHue
HECKOJIBKMX MAaTeMaTUYECKHX TUCIUIUINH, TaKUX Kak anredpa, TPUTOHOMETPHS,
MaTEeMaTUYECKUN aHaIW3, TEOpHs MHOXKECTB, MaTeMaTHUeCcKasl JIOTUKAa U JIpyTHUe.
I[To ™epe Toro kak oOydaromuecs OBJQJACBAIOT BcE Oojee MIMPOKUM
MaTEeMaTUYECKUM aIlliapaToM, y HHUX T[OCIeI0BaTeIbHO (QopmMupyercs u
COBEPIIICHCTBYETCS yMEHUE CTPOUTh MATEMaTHYECKYyI0 MOJEIb peabHOU
CUTyaIlNH, MPUMEHSTh 3HAHUSA, MTOJYYECHHBIC MPU W3YUYEHUU y4eOHOTO Kypca, s
PEIICHUS] CaMOCTOSATEIBHO C(HOPMYIUPOBAHHON MAaTeMAaTHUECKOW 3a/layu, a 3aTeM
UHTEPIIPETUPOBATH CBOW OTBET.

CopepxarenpHo-MeTOAUYECKass TUHUS «YuClia U BBIYUCICHUS» 3aBepIIacT
dbopMHUpOBaHNE HABBHIKOB MCIIOIB30BAHUS JACHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOTO 00111ero oopasosanus. Ha ypoBHe cpennero oouero
oOpa3oBaHusi 0cob0Oe BHUMaHuEe ynemsieTcs  (QOPMHUPOBAHUIO  HABBIKOB
paIMOHAIBHBIX BBIYUCIICHUH, BKJIFOYAIONINX B CEOSl MCIIOIB30BAHUE PA3THMYHBIX
dbopM 3amucu YHCIIa, YMEHWE JeNaTh NPUKUAKY, BBIMOIHATH MPUOIMIKEHHBIC
BBIYHCIICHUS, OIICHWBATh YWCJIOBBIC BBIPAKEHUSA, padOTaTh ¢ MaTeMaTHYECKUMU
KOHCTAHTaMHU. 3HAaKOMble OOYy4YaloImMUMCS MHOXECTBA HATYpPalIbHBIX, LEJBIX,
palioHaIbHBIX W JEHCTBUTEIBHBIX  YWCENT  JOMOJHSAIOTCS  MHOXKECTBOM
KOMILJIEKCHBIX YHCel. B KakIoM ©3 3THX MHOXKECTB PacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My chenuuyecKkue 3aJaud M OMNEepaluu: JeJICHHe Halemo,
OTIEpUPOBAHUE OCTAaTKAMU HAa MHOXECTBE IIEJBIX YHCEN, OCOObIe CBOMCTBA
paIoHaIbHBIX ¥ UPPAIMOHATBHBIX YHCEN, apu(PMETUISCKUE OTepaIuy, a TaKxKe
W3BJICUCHUE KOPHS HATypaJlbHOM CTEICHM Ha MHOYKECTBE KOMILJICKCHBIX YHCEIL.
bnarogaps mocnemoBaTenbHOMY paCIIUPEHHIO KpPyra HCHOJIb3YEeMBIX YHCENl U
3HAKOMCTBY C BO3MOXXKHOCTSIMH WX MPUMEHEHHUS ISl PEIICHHs Pa3IUYHBIX 3a1a4
dbopMupyeTcsi pencTaBlieHne O €AMHCTBE MAaTEMAaTUKH KaK HAyKH M €€ poJIik B
TIOCTPOCHUU MOJIEJICH pEeaNbHOrO MHUpPA, HIMPOKO HCIIONB3YIOTCS O0OOIICHHE U
KOHKpETH3aIHS.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEATM3YETCS Ha MPOTSHKCHHH BCETO
oOy4eHHs Ha YpPOBHE CpEIHEro oO0Iero oOpa3oBaHMs, MOCKOJIBKY B KaXIOM
paznene IlporpamMmbl TPEeayCMOTPEHO pEIICHHE COOTBETCTBYIOMMX 3anad. B
pe3ynbrate oOydalomuecss OBJAJEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMOHAIBHBIX, HPPAIMOHAIBHBIX, IIOKA3aTEJbHBIX, JIOTAPU(PMUUCCKUX H
TPUTOHOMETPUUYECKNX YpPAaBHCHHM, HEPABEHCTB M CHUCTEM, a TakkKe 3ajad,
colepxammx mapaMmerpbl. [lomydeHHBIE YMEHHS MIUPOKO HCIHOJB3YIOTCS TMpHU
UCCIIeIOBaHNH (DYHKIIUH C TIOMOIIBIO MPOU3BOJHOM, TIPH PEIICHUH MPHUKIATHBIX
3aJ1a4y M 3a7a4 Ha HAXOXKJCHUE HAUOOJBIINX U HAUMCHBIINX 3HAYCHUN (YHKIIUH.



JlanHasi conepkaTelibHasi TMHUS BKJIIOYAeT B ce0s Takke (HOPMUPOBAHHE YMEHUU
BBINIOJIHATh ~ pacy€Tsl 1O  (opMynaMm, MNpeoOpa3oBaHUs  PALMOHAIBHBIX,
UPPAIMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUN, a TaKkKe BbIPAKEHU,
CoJIepKalliuX CTerneHu u Jorapupmbl. braromaps u3yueHUIo anreOpanuecKkoro
MaTepuaia IpOUCXOAUT JajbHellllee pa3BUTHE aITOPUTMUYECKOTO U aOCTPAaKTHOTO
MBIIIJIEHUsT 00y4aromuxcs, GOpMHUPYIOTCI HABBIKU JCAYKTHUBHBIX PacCCyKICHUH,
paboTbl C CHUMBOJIbHBIMU (hOpMamu, MPEJICTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEN B BUJIE€ PABEHCTB U HEPAaBEHCTB. AnreOpa npeniaraer 3 PpeKTuBHbIE
WHCTPYMEHTBl MJI1 PEHICHUs MPaKTHYECKUX M €CTECTBEHHO-HAy4YHBIX 3ajad,
HaIrJISIAHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KAaK SI3bIKA HAYKH.

ConepxarenbHo-MeToauueckass JUHUA «DyHKIMM U Tpa@UKU» TECHO
neperieTaeTcsa ¢ APYTMMH JIMHUSAMH Y4e€OHOro Kypca, MOCKOJIbKY B KAaKOM-TO
CMBICJIE 3aHaET MOCIEA0BATEIbHOCTh U3YUYEHNs MaTepruaiia. M3yueHne cTeneHHou,
MOKAa3aTeNbHOH, JIOTapU(PMUIECKON 1 TPUTOHOMETPUIECKUX (QYHKIIUA, UX CBONCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN NIl pelIeHus 3a1a4 U3 JAPYruxX yueOHBIX
IPEIMETOB U PeaIbHON *U3HU TECHO CBS3aHO KaK ¢ MATEMaTHYECKUM aHaJIU30M,
TaK U C PEIICHHWEM YpaBHEHHMU MU HepaBeHCTB. [Ipum »TOoM OosbllIOE BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIPAXKATh (HOPMYJIAMU 3aBUCUMOCTH MEXKIY
pPa3NUYHBIMM BEIMYMHAMU, HCCIENOBATh MOJYy4YeHHbIE (YHKIHUHU, CTPOUTH UX
rpaduku. Matepuan 3Toi cojiep>KaTesIbHOM JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUU
Y HaBBIKOB, IMO3BOJSIOIIMX BbIpAXKaTh 3aBUCHMOCTH MEX]y BEJIMYMHAMU B
pa3nu4HOl (opMe: aHATUTHYECKOM, rpaduueckoid M ciaoBecHo. Ero usyuenue
CHOCOOCTBYET pa3BUTHUIO aJITOPUTMUYECKOTO MBIILIEHUS, CIOCOOHOCTH K
0000I1IeHNIO M KOHKPETU3ALUH, UCTIOJIH30BAHUIO aHATIOTUH.

ConepxarenpHas JuHus «Hadana maremMaTrueckoro aHaiau3a» IMO3BOJSET
CYILIECTBEHHO PACIIMPUTh KPYr KaK MAaTeMaTHYECKUX, TaK M MPUKIAJAHBIX 3a/ad,
JOCTYMHBIX OOYyYaroIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOWTH
rpa@uKyd  CIOXHBIX (YHKIHA, ONpEeAeNsaTh WX HaAuOOJbIINE W HAWMEHBIINE
3HAYEHHUS, BBIYUCIATH IUIOMAAU (QUTYp U OOBEMBI TeN, HAXOJUTh CKOPOCTU U
YCKOpeHHsI TpolieccoB. JlaHHas coaep)karenbHas JIMHUS OTKPBIBAET HOBbBIE
BO3MOXHOCTH TIOCTPOEHHUS MAaTeMaTHYEeCKUX MOJENed peanbHbIX CHUTyaluH,
NO3BOJISIET HAXOAUTh HAWJTYYIlIEe PELICHUE B IPUKIIAHBIX, B TOM YHCJIE COL[UATBHO-
DKOHOMHMYECKHUX, 3a/a4yax. 3HAKOMCTBO C OCHOBAMH MaTEMaTHYECKOTO aHaIM3a
CIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (HOPMAIbHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIIIJIEHUS, (OPMUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSBIEHUS 3aKOHOB
MaTEMaTUKH B HAyKe, TEXHUKE U UCKyccTBE. OOyYaronIrecs y3HatT O BBIIAIOIIHUXCS
pe3yibTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHA MaTEMaTHKH KaK HayKu, U 00 uX
aBTOpAXx.



ConepxarenbHO-MeTOqUYeCcKas TuHUs «MHOXKeCTBa M JIOTMKa» BKIIIOYAET B
cebsi PJIEMEHThl TEOPUHM MHOXKECTB W MaTeMaTHYeCKOM JIOrMKHU. TeopeTuko-
MHOXECTBEHHBIEC MIPEACTABICHHUS MPOHU3BIBAIOT BECh KYPC IIKOJIbHOM MaTEMaTUKU
U TIpeiaraloT Han0oJiee YHUBEPCATbHBIM SI3bIK, OOBEIUHSIONINN BCE pa3feibl
MaTeMaTUKH M €€ TNPWIOKEHU, OHU CBS3BIBAIOT pa3Hble MaTEMaTHUYECKHUE
JUCHUIUIMHBL W WX TMpWIOKEHUs B eauHoe wenoe. [loaTomy BakHO naTh
BO3MOXKHOCTh OOydYaromemycsi TOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIA — SI3bIK
COBPEMEHHOM MaTeMaTUKHU W UCIOJIb30BAaTh €r0 JIJIsi BBIPAXKEHUSI CBOUX MBbICIIEH.
JpyruM BaXHbIM MPU3HAKOM MAaTE€MAaTUKU KaK HAayKd CJEeAyeT MpU3HATh
CBOMCTBEHHYIO €M CTPOroCTh OOOCHOBAaHMM W CIICIOBAHHE OIpeaeaEHHBIM
npaBujiaM  TMOCTPOCHMSI  JIOKa3aTelIbcTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTeMaTU4YeCKOM JIOTMKH CHOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIUICHUS
00yyYaroIMXcsl, MO3BOJISIET UM CTPOUTH CBOM PACCYKJICHUSI HA OCHOBE JIOTUYECKHUX
npaBuil, POPMUPYET HABBIKH KPUTHUECKOTO MBIIIICHHUS.

B yuebnom kypce «Anrebpa W Hayalla MaTeMaTUYECKOrO aHaU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJCIMPOBAHUS, KOTOPHIC MPU3BAHbI
CIocoOCTBOBAaTh (POPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJENEH pealbHBIX
CUTyalluid, HCCIIEIOBAHUS HTUX MOJENIe C MOMOIIbIO afmapara ainreopbl u
MaTeMaTU4YeCKOr0 aHaldu3a, HHTEPHPETAMU MOJIYYECHHBIX PE3yJbTaToB. Takue
3a/1aHusl BIUIETEHBI B KOXK/IBIN U3 pa3/ieloB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca LIMPOKO HCIOJIB3YETCS ISl PelIeHUs] MPUKIaAHbIX 3aaad. [lpu
pElIEHUH  peaIbHBIX  MPAKTUYECKUX  3aJad  oOyyaromuecsi  pa3BUBAIOT
HAOJIFOIATeNIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIOJIb30BaTh  AHAJOTHI0, 0000maTh W KOHKPETH3UPOBATh  MIPOOJIEMY.
JlesarenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIECCE U3YUCHUS BCEX TeM YUueOHOTo Kypca « Anredpa v Havasa
MaTeMaTHYECKOr0 aHAIN3ay.

Ha wusydenne ydeOHOTO Kypca «Anrebpa W Hadyalia MaTEMaTHYECKOTO
aHanu3a» oTBoauTcsa 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEINIO).



COJEPXAHME OBYUYEHUA
10 KITIACC

Yucjia 1 BBIYUCTICHUSA

PaunonanbHpie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, MPOLICHTHI,
OeckoHeuHble Tepuoanydeckue Apoou. I[lpumenenue apoOelt W TPOIEHTOB IS
pelIeHUs IPUKIAIHBIX 3a7a49 U3 Pa3JINYHbIX OTpaciell 3HAaHUU U PEaIbHOU KU3HH.

JlelictBurenbHble 4Yuciaa. PanuoHanbHblE W UPPALMOHAIBHBIE 4YHCIA.
Apudmernueckre  omepalMu € JICUCTBUTENIBHBIMU  4YHMCIaMd.  Moayiib
JEHCTBUTENHHOTO YKcia U ero cBoicTBa. [IpuOmmkEHHbIE BBIUMCICHUS, MTPaBUIIa
OKpYTJICHHUs, IPUKUJKA U OLICHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ nensiM ImokaszareseM. buHoMm HerootoHa. Hcnosb3oBanue
NOAXO0ASIIENH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN JJIsl PEUICHUS! TPAKTUYECKUX
3a/1a4 U MPEJCTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypabHON CTENIEHU U €T0 CBOMCTBA.

CreneHp C panuOHAJIBHBIM II0OKa3aTeleM U €€ CBOMCTBA, CTEIEHb C
JNENCTBUTEIBHBIM I10KA3aTEIEM.

Jlorapupm wymucna. CpoiictBa norapu¢pma. JleciTuuHble M HATypasbHbIE
aorapu@Mel.

CHHyC, KOCHMHYC, TaHI'€HC, KOTAHI€HC YHCIOBOIO aprymMeHTa. ApKCHHYC,
ApPKKOCHHYC M apKTaHI'€HC YUCIOBOIO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxgecTBa W TOXJIECTBEHHbIE NpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE YpaBHEHUS W ypaBHEHHMs-CiIeACTBUA. HepaBeHCTBO,
pelLIeHne HEPAaBEHCTBA.

OcCHOBHBIE METOBI PEUICHUS LETbIX U APOOHO-PALMOHATIBHBIX YPaBHEHUHN U
HEpPAaBEHCTB. MHOrowieHbl OT OJHOW NEepeMEHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema besy. MHOrousieHslI ¢ 1iesibiMu K03 pUuIuEeHTaMU.
Teopema Buera.

IIpeoOpa3oBaHus YUCIIOBBIX BBIPAXKEHUM, COJIEPIKALINX CTEIIEHU U KOPHH.

HppannoHanpHbIe YpaBHECHHUS. OcHOBHBIE METO/IbI pelIeHus
VPPALMOHATIBHBIX YPAaBHEHUM.

[Toka3zaTenbHble ypaBHEHUs. OCHOBHBIE METOABI PELICHHs MOKAa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpazoBanue BoIpaXeHUH, COAEPKALTUX JTOTapU(MBI.

Jlorapudmuyeckue ypaBHEHHUH. OCHOBHEbIE METOJIbI peIIcHUs
aorapu(MUYECKUX YPABHEHHIA.

OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUU. PellieHne TpPUroHoOMETpUIECKUX YPABHEHU .



Pemienne cucrem JNMHEHMHBIX ypaBHEHUW. Marpuia CHCTEMBbI JIMHEWMHBIX
ypaBHeHU. OnpenenuTenb MaTPUIIbl 2X2, €ro TEOMETPUUECKUN CMBICI M CBOMCTBA,
BBIYMCIICHUE €T0 3HAYCHUS, TPUMEHEHUE OMPEACIUTEN IJIsl PELICHUS CUCTEMBI
JVHEVHBIX ypaBHEHUW. PelleHne NpuKIAIHBIX 3a4ad C IOMOIIBIO CHUCTEMBI
JIMHEWHBIX ypaBHEeHUM. McciienoBanue moCcTpOEHHOM MOJEIH ¢ MOMOIIBI0 MAaTPHII
Y OTIPEICIIUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJICNIEM pPEaJbHOM CUTyallMd C TOMOIIBIO
YPaBHEHMU W HEpaBEHCTB. lIpyumeHeHHMe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a/1a4 1 3a/1a49 U3 Pa3INIHBIX 00JIaCTel HAyKU U peaTbHOM KU3HU.

DyHKUMH U TPAaPUKH

OyHKIMs, crnocoosl 3amaHus ¢GyHKIUU. B3aumHO oOpaTHbIE (QYHKIIHH.
Komnosumms ¢ysxkuuit. I'paduk  QyHKuuu. OnemeHTapHble NpeoOpa3zoBaHUs
rpadukoB QyHKIHA.

OO6nacth ompeneneHuss U MHOXKECTBO 3HaueHui (yukuuu. Hymu QyHkium.
[TpomexxyTku 3HakonoctosiHcTBA. YETHbIe M Heu€THbIe (GyHKIMH. [leproauyeckue
dbyukiuu. [IpoMexxyTKu MOHOTOHHOCTH (GYHKIIMU. MakCUMyMbl U MUHHUMYMBbI
dbyukiuu. Haubonbiee 1 HauMeHbIlee 3HaueHus (PYHKIIUU HA TPOMEKYTKE.

Jluneitnasi, kBaapaTudHas W APOOHO-TMHEWHAs (QYHKIUH. DIeMEHTapHOE
UCCJIEIOBAHUE U TTOCTPOEHUE UX rpadrKOB.

Crenennast pyHKIMS ¢ HATYypaJbHBIM U 1EIbIM TTOKa3zareneM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduk KOpHs n-oi CTENEHU KaK PyHKIMU 0OpaTHOM CTENEeHU
C HATyPAJIbHBIM IOKA3aTEIEM.

[TokazatenpHas u norapupmuyeckas (YHKIMH, WX CBOWCTBA U TpaUKH.
Ucnonb3oBanue rpagukoB GyHKIMIA 715 pellIeHUs YPaBHEHUH.

Tpuronomerpuueckass OKPYX HOCTb, OIPEACICHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAJIBHBIE 3aBUCUMOCTA B pEalbHBIX MPOIECCaxX U SBICHUSIX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCcKOro aHajamn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs IIOCJICIOBATEIbHOCTEH. MeTon
MaTeMaTH4YE€CKOW NMHAYKINH. MOHOTOHHBIE U OTPAHUYEHHBIE MOCIIEI0BATEIbHOCTH.
Hcropusi BOZHUKHOBEHUS! MAaTEMAaTHYECKOTO aHAM3a KaK aHaiuu3a OECKOHEYHO
MaJbIX.

Apudmernueckas ¥ reoMeTpuueckasl mporpeccu. beckoneuHo yObiBaroias
reomerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH reoMeTpUYecKon
porpeccu. JIMHEWHbIN U 3KCIIOHEHIMAIBHBIN pocT. Yncio e. PopmyJia CI0KHBIX
npoueHToB. Mcnosb30BaHWE NPOTPECCHMU MJIA  PEIICHHUS peajbHbIX 3a/ad
MPUKJIAIHOTO XapaKTepa.



HenpepeiBHble (QyHKIMM W HX cBoWcTBa. TOYKM paspeiBa. ACHUMOTOTHI
rpadgukoB ¢ynkuuid. CBoicTBa (yHKUMA HENpEepbIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl PELICHHMS HEpaBeHCTB. [IprMeHEeHne CBOWCTB HENPEPBIBHBIX
(GYHKIMHI 15 perieHus 3a1ad.

[lepBas u BTOpas npou3BoaHble GyHKUMU. OnpeneneHue, reOMeTpUUeCKUi 1
(u3nyecKuil CMBICI IPOU3BOIHOMN. Y paBHEHNE KacaTeabHOU K rpaduky GyHKUIUN.

[TpousBoaHBIE  AJNEMEHTApHBIX  (PYHKIUH. IIponsBogHass  CymMBl,
POU3BEAEHUS, YACTHOI'O U KOMITO3ULIMH (PYHKIUH.

MHokecTBa H JIOTHKA

MHOX€eCTBO, Omepailud HaJl MHOXECTBAMU M HX CBOMCTBA. Jlnarpammebl
Oiinepa—Benna. IIpumMeHeHHEe TEOPETHKO-MHOKECTBEHHOIO — amnmapara s
ONMCAHUs PEaJbHBIX IMPOLECCOB W SBICHUM, NPHU PELIEHWH 3a1ad U3 JPYTHUX
y4eOHBIX MMPEAMETOB.

Onpenenenue, Teopema, CBOMCTBO MaTeMaTHUYECKOro OOBEKTa, CIEACTBHE,
JI0KAa3aTeJIbCTBO, PABHOCHIIBHBIE YPABHEHHSI.

11 KITACC

Yuciia 1 BBIYUCTICHUSA

Harypanbnbie u nensie yucna. [IpumMeHeHrne npu3HAKOB JEIMMOCTH LEIBIX
gyucen, HauOonpmuid obmui nemurens (manee — HOJl) u HamMenbiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkinaa 1ist pemeHus
3a/1a4 B LENbIX YHUCIaX.

KommiekcHble uncna. AnreOpaumdeckas M TpUTOHOMETpUYEcKas (HOPMbI
3aMUcH KOMIUIEKCHOTO 4Hcia. Apudmernyeckue omnepanuu ¢ KOMIUIEKCHBIMU
gyucnamMu. M300pa’keHue KOMIUJIEKCHBIX YHCEN Ha KOOPJIMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau n-oif cTeneHu U3 KOMIUIeKCHOro yucia. [lpumenenue
KOMIUJIEKCHBIX YMCEN JJIs PEIICHHs] (PU3NUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHNs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHUI U HEPaBEHCTB. PABHOCUIIbHBIE CHCTEMBI
U CUCTEMBI-CIEACTBUS. PABHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHMX  YpPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPHUUECKOU OKPYKHOCTH. PerieHre TpuroHoMeTpu4eCKuX HEPaBeHCTB.

OcCHOBHBIE METOABI pEIICHUS TMOKa3aTeNbHBIX M  JIOTApU(PMUUIECKUX
HEPABEHCTB.

OcCHOBHBIE METO/IbI PEUICHUSI UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METO/Bl PEHIEHUS CHUCTEM M COBOKYMHOCTEW pallMOHAIbHBIX,
UPpaLMOHAIBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHEHUIA.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IApaMETPaMHU.



IIpuMeHeHre ypaBHEHMI, CHCTEM U HEPABEHCTB K PELIEHUIO MaTEMAaTHYECKUX
3a/1a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 001acTeil HAyKu U peaibHOW JKU3HU, HHTepIIpeTalus
IIOJIyYEHHBIX PE3YJIbTATOB.

DOYyHKIUU U TPAPUKHU

I'padux xommoszurnuu Qyskiuit. ['eomerpuyeckue oOpa3bl ypaBHEHUH U
HEPABEHCTB HAa KOOPINHATHOM IUIOCKOCTH.

Tpuronomerpruyeckue PyHKIUU, KX CBOMCTBA U IPAPUKH.

I'paduueckue Meroabl pelieHUs ypaBHEHUH W HepaBeHCTB. [ 'paduueckue
METO/IbI PELIECHNUS 3a/1a4 C IapaMETPaAMHU.

Hcnonp3oBanne rpadukoB (QYHKUMHA [UIsi MCCIEAOBAaHUS IPOLIECCOB MU
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT NPHU PEHICHUH 3aJad U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEATLHOM KU3HHU.

Havayia MaTeMaTH4eCKOro aHAJIN3a

[IpumeneHre MPOM3BOJHON K UCCIEAOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHne HanbobIIero 1 HAMMEHbIIEro 3HaU€HU N HellpephIBHON
(GyHKIHUU Ha OTPE3KE.

[IppmeHenne TPOU3BOMHOM JUI HAXOXKACHUS HAWJIY4dIlIer0 pEIICHHS B
NPUKIAIHBIX 3a/1adax, Uil ONPEACIICHUS CKOPOCTH M YCKOPEHHS Ipolecca,
3aIaHHOTO (HOPMYJIIOH WU TPAPUKOM.

IlepBooOpa3Has, OCHOBHOE CBOMCTBO IepBooOpa3HbIX. llepBooOpasHbie
aneMeHTapHbIX QyHKIMH. [IpaBuna Haxox1eHus 1epBOOOPa3HbIX.

Nuterpan. 'eoMmeTpuyeckuil CMbICI HHTETpaja. BeIdyucieHne onpene€HHOro
uHTerpana no popmyne Hetotona-Jleitoauiia.

[Ipumenenne uHTErpajia AJs HAXOXKJIEHUS IUIOMIAJAEH IUIOCKUX (Uryp H
00BEMOB r€OMETPUYECKUX TEJL.

[Ipumepsl pemenuit auddepeHunanbHbIX ypaBHEHUW. MareMmatuuyeckoe
MOJICIMPOBAaHUE peaJbHBIX TPOIECCOB C MOMOIIBI0  auddepeHIIHaTbHBIX
YPaBHEHHUM.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJI3A»
(YTJIYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJHET'O OBIIEIO
OBPA30OBAHNIA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:x1aHCKOTr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMHN 00YUaIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUMCKOr0 00IIEeCTBA, TPEACTABICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIITMOHMPOBAHUS PANIMYHBIX CTPYKTYp, SIBICHHUH, TPOIEIYP
rpakaaHcKoro  oOmiectBa  (BBIOOPBI,  ONPOCBI W JPYroe), yMEHHE
B3aUMOJICICTBOBATh C COIMAJBbHBIMU HHCTUTYTAaMH B COOTBETCTBUU C WX
GYHKIUSIMUA 1 HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCHUHCKON TpakHaHCKOM HMISHTUYHOCTH, YBAXKEHHUS K
MPOILJIOMY M HACTOSIIEMY POCCUICKOW MAaTE€MAaTHUKH, IIEHHOCTHOE OTHOIIEHHUE K
JOCTHXKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUUCKOW MAaTE€MaTUUYE€CKOW IIKOJIBI,
UCIIOb30BaHUE JTUX JOCTHIKEHUW B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HaHME JYXOBHBIX IIEHHOCTEH POCCHMCKOTO Hapoja, chOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUSA, dTUYECKOTO TMOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKU U JAESATEIbHOCTbIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMIMUBOTO OYIyIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOUAsl ACTETUKY MaTEMAaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ay, pEUIeHUH, paccy AeHUI, BOCOPUUMYHUBOCTb
K MaTeMaTUYECKUM acClEeKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3YeCKOro BOCIIUTAHMSA:

chOpPMHUPOBAHHOCTh yMEHHUS TNPUMEHATh MaTeMaTHYCCKHE 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHE K
CBOEMY 30pOBbIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHN U
OTIIbIXa, peryisipHas (pu3udecKass aKTUBHOCTH), (PU3MUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03/J0POBUTENBHOMN JAESATEIbHOCTHIO;

6) Tpy10BOIr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYIy, OCO3HAHHE IICHHOCTH TPYIOJIOOUs, HHTEpPEC K
paziuuHbiM  chepaM  NPodEeCCHOHAIBHOM  JESTEIBHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW H €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeld mnpodeccur U peaqu30BbBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO W
caMOOOpa30BaHUI0 Ha TMPOTSKEHUM BCEH KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYacTHUIO B PEIICHUH MPAKTUUECKUX 3a/lady MaTeMaTUYeCKON HaNpaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYphl, ITOHUMAHHE BIMSHUS
COLMAIbHO-D)KOHOMHYECKUX TMPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHOU
cpelbl, OCO3HaHUE TII00AIBHOTO XapaKTepa IKOJIOTUYECKUX MPoOJieM, OpUeHTAIUS
HAa TPUMEHEHME MATEMAaTHYECKUX 3HAHUN JId peuieHus 3ajady B 00JacTu
OKpY>Karoliel cpejbl, IUIAHUPOBAHME TOCTYNKOB M OIEHKH HUX BO3MOXKHBIX
MTOCJICACTBUH JIJISI OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOM MPAKTUKH, TOHUMAHUE MATEMaTUYECKOM
HayKH Kak c(pepbl 4eIIOBEUECKOM ACATEILHOCTH, ATANOB €€ pa3BUTHS M 3HAUUMOCTH
JUIs Pa3BUTHSL LIMBUJIU3ALIMH, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTEMAaTHYECKOM
KYJBTYPOU KakK CpeJICTBOM IMO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIISITH TPOCKTHYIO
U UCCIIEIOBATENBCKYIO JEATEIbHOCTh MHANBUIYATBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jijoruyeckue AeiicTBHA:

BBUSIBISITh U XAapAKTEPU30BaTh CYIIECTBEHHBIE IMPU3HAKM MATEMATUYECKHUX
OOBEKTOB, TMOHATHH, OTHOLIEHUW MEXAYy MOHATHAMH, (POPMYJIHPOBATH
OTIpe/ieNICHUs TOHATUH, YCTaHABIMBATh CYUIECTBEHHBIN MPU3HAK KJIACCU(PUKALINY,
OCHOBaHUS AJ1s1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH POBOUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OpPMYyJIHMpPOBaTb U  NpeoOpa3oBbIBATH  CYXKICHUS:
YTBEPAUTENbHBIE U OTPUIATENIbHbIE, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBILITh MATEMATHYECKNE 3aKOHOMEPHOCTH, B3AMMOCBSA3U U IPOTUBOPEUNS
B (hakTax, JAHHBIX, HAOJNIONECHUAX U YTBEPXKACHUAX, MpeularaTb KPUTCPUHU AJIs
BBISIBJICHHS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JIeNaTh BBIBOABI C MCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JIEIyKTUBHBIX U
WHIYKTHBHBIX YMO3aKJIOUYEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJIMTH CAMOCTOATENIBHO JA0KA3aTEIbCTBA MATEMATHYECKUX YTBEPKIACHUN
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBaTh apIyMEHTALMIO, IPUBOIUTE PUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHHS U BHIBO/IbI;

BBIOMpATh CcMocod pelieHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB pELIEHUs, BBIOUpATh HAanOO0Jee NOAXOIAIMUN C YYETOM CAMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOMNPOCHI KaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
bopMyaMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, ApPryMEHTHUPOBATH
CBOIO [TO3ULINI0, MHEHUE;

IIPOBOJUTE CAMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, HCCIEIOBaHUE
110 YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eCKoro 00beKTa, SBJICHU, Tpolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y 00bEKTaMU, SIBICHUSAMH, IPOLECCAMU;

CaMOCTOSITENIbHO (hOpMyIMpPOBaTh O00OOIIEHUS W BBIBOABI MO pE3yJbTaTaMm
OpOBEJAEHHOIO  HAONIOACHUSA, HWCCIENOBAaHUS, OLIGHHWBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHUIA;

IIPOTHO3UPOBAaTh BO3MOKHOE pa3BUTHE MpOLECcCa, a TAKKE BbIIBUIAThH
IPEANOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c uHpopmanueii:

BBISBJISITh JePUIUTHI MHPOPMAIUH, JaHHBIX, HEOOXOIUMBIX NIl OTBETa Ha
BOIIPOC U JIJI PELICHUS 3a]a4H;

BbIOMpATh MH(OPMALMIO U3 UCTOYHUKOB Pa3IUYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMaTU3HPOBATh U HHTEPIIPETUPOBATH MH(DOPMALIUIO PA3IMYHBIX BUIOB U OpM
IPE/ICTaBIICHNUS;

CTPYKTYpUpPOBaTh HMH(OPMALINIO, MPEACTABIATh €€ B Pa3IMYHBIX (opMax,
WTIOCTPUPOBATH TpaduyuecKy;

OLICHUBATh HaAEKHOCTh uH(popmauu o CaMOCTOSITEJIbHO
c(hOpMyITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

OoO1enne:

BOCIIPHHUMATh U (POPMYJIMPOBATH CYXKACHHUSI B COOTBETCTBHH C YCIOBUSIMH U
HEJSIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX
U THCHbMEHHBIX TEKCTaxX, JaBaTh IOSICHEHMS II0 XOJy peIIeHUs 3aJiauu,
KOMMEHTHUPOBATH MMOJYyYCHHBIN pe3yJbTarT;

B X0J/i¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOJieMBl, peIIaeMOM 3ajadyd, BBICKA3bIBATh HJCH, HAIlCJCHHBIE Ha TIOHMCK
pEILICHUs, COTMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSIMM JPYTHX YYaCTHUKOB
Jyajnora, oOHapyXKUBaTh Pa3iMyue M CXOJICTBO MO3HUIIMM, B KOPPEKTHOH (opme
dbopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAYKEHUS;

NPEACTaBIATh PE3YIAbTAThl PEUICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEOBaHMUS,
IIPOEKTa, CaMOCTOSITEILHO BBIOMpPATh (opMar BBICTYIUICHHS C Y4E€TOM 3ajad
MIPE3CHTAIMU 1 OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBeEpPcaJbHbIE YueOHbIE NeiCcTBUSA
Camoopranusanus:



COCTaBJISITh IJIaH, AJITCOPUTM PEILICHUs 3a/1aui, BEIOUPATh CIIOCOO pelIeHus C
y4ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yUETOM HOBOW UH(POPMAIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH NHTEJJIEKT:

BJAJCTh  HABBIKAMH  TIO3HABATENBbHON  pediieKCUd  KaK  OCO3HAHMS
COBEPILIAEMbIX JEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJIS IMpoIlecca W pe3yibTaTa pelieHus
MaTeMaTHUYEeCKOM 3a/1auu;

NpEeABUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NIPU PEIICHUU 3a7auH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJEHHBIX OLIMOOK, BBISIBJICHHBIX TPYHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIU U YCIOBUSAM, OOBSCHITh TPUUUHBI
JOCTUKEHUS WIN HEJOCTUKEHUS PE3yJIbTaTOB JEATEIIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIIEHKY MPHOOPETEHHOMY OTIBITY.

CoBmecTHAs 1€ATEJIbHOCTD:

MOHUMATh M MCMOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYATHHOU
paboThl TpU pelmeHUH Y4YeOHBbIX 3aJay, NPUHUMATH I€Ib COBMECTHOM
NESTENHLHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0 COBMECTHOW pPabOTHI, pacrpeaeisiTh
BU/JIBI pabOT, I0TOBAPUBATHCS, 00CYKIATh MPOIIECC U PE3YyJIbTAT padOThI, 00001IATH
MHEHHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyxkaeHus, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD) U UHBIE), BBIMOJIHATH CBOIO YaCTh paOOThI U KOOPAUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJIE€HAMH KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIA/1a
B OOmUHA TPOAYKT TO KpUTEpUsiM, CGHOPMYIUPOBAHHBIM  YYACTHUKAMU
B3aUMO/JIEUCTBUSL.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce oOydaromIuics MOJYYUT CIEAYIOIINE
IPEIMETHBIE PE3yJIbTAThl TI0 OTACIBbHBIM TeMaM pabodell mporpaMmbl y4eOHOTO
Kypca «Anredpa 1 Havajla MaTEMaTUYECKOTO aHATN3ay:

Yucaa v BBIYUCTICHUA:

CBOOOJIHO OINEpPUPOBATh MOHATHUAMH: palMOHAIBLHOE YHUCIO0, OECKOHEUYHas
nepuogudeckas JapoOb, TPOIEHTHI, HWPPANHOHATLHOE YHCIO0, MHOXKECTBA
paLMOHANBHBIX U JEUCTBUTENBHBIX YUCEI, MOYJb JCUCTBUTEIBHOIO YHUCIIA;

OPUMEHSATh JIpOOM M TPOLEHTHI JUIsl PEIIeHUs NPUKIAJAHBIX 3a/ad U3
pPA3JIUYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSITh NPUOTUKEHHDBIE BRIUUCIICHUS, IPABUIIA OKPYTIICHUS, IPUKUAKY U
OLICHKY PE3YJIbTaTa BHIYUCIICHUN;



CBOOOZHO ONEpUpPOBaTh IIOHATHEM: CTENEHb C IEJIbIM [OKa3aTeleM,
UCIIOJIB30BaTh MOAXOASAUIYIO (DOpPMY 3alUCU NEUCTBUTENIbHBIX YUCEI AJIS pEeLIeHUs
IIPAKTUYECKUX 3a7a4 U IIPEICTABICHNS JAaHHBIX;

cBOOOJHO ONEpPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypajbHOU
CTEIICHU;

CcBOOOHO OIIEPUPOBATH MOHATUEM: CTENIEHD C PALIMOHAIBHBIM I10Ka3aTeleM;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH: JIOrapudMm YHca, ACCITUYHBIE U
HaTypaJbHbIE JIOTapU(MBIL;

CcBOOOJHO ONEpUPOBATh MOHSITUSIMH: CHUHYC, KOCHUHYC, TAHT€HC, KOTAHT€HC
YHUCJIOBOTO apryMEHTa;

OIIEPUPOBATH IOHATUAMU: APKCUHYC, aPKKOCUHYC W apKTaHI'€HC YMCIIOBOIO
aprymeHra.

YpaBHeHMs U HEPABEHCTBA:

cBOOOJHO ONEpUPOBATH MOHITHSIMH: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHU-CIICICTBUS, PABHOCUIIBHBIC HEPABEHCTBA,

OPUMEHSTh Pa3IMYHbIE METOJAbl PELICHUS palUOHAIBHBIX M JIPOOHO-
pallMOHAIIBHBIX YPaBHEHUH, IPUMEHATH METOJ HWHTEPBAIOB JUISI PELICHUS
HEPABEHCTB;

CBOOOZHO OIEpPUPOBaTh MOHATUSAMU: MHOTOUWIEH OT OJHOM IEepPEeMEHHOM,
MHOTOUJIEH € LENBIMU KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSITH JIEIICHHUE
MHOI'OYJIEHa Ha MHOIOYIEH C OCTAaTKoM, TeopeMy besy u teopemy Buera mius
pelIeHus 3a1ay;

cBOOOZHO ONEpUpOBaTh MOHATUAMU: CHCTEMa JIMHEWHBIX YypaBHEHHIH,
MaTpula, ONPENEIUTENb MaTpuupl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJb30BaTh CBOWCTBA ONPENENUTENs 2 X 2 I BBIYHUCICHHUS €r0 3HAYEHUS,
IPUMEHSATh ONPENCIIUTENIA Ul PEUIEHUs CUCTEMBl JIMHEWHBIX YpaBHEHUU,
MOJENUPOBATh PEAIBHBIE CUTYAllMU C MOMOIIBI) CUCTEMBI JJUHEUHBIX YPaBHEHUN,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBIO MaTPULl U ONPENEIIUTEIIEH,
VHTEPIIPETUPOBATD ITOJIYy4YECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBMM C KOPHSIMHM [UJIsi TNpeoOpa3oBaHUs
BBIPAXEHU;

BBITMOJIHATH MpeoOpa30BaHMs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAIINX CTETICHH C
paLMOHAIIBHBIM I1I0KA3aTeIIEM;

UCIIO0/Ib30BATh CBOMCTBA aorapupmon IUIsL npeoOpazoBaHus
J0Tapu(PMUYECKUX BBIPAKEHUN;

CBOOOJHO ONEPHPOBATH MOHATHAMHU: HpPpAlUMOHAIBbHBIC, MOKAa3aTEIbHbIE U
norapuMHUUYECKUEe YpaBHEHUS, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYIIECTBIIAA IPOBEPKY KOPHEH;



OPUMEHATHh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIbI Uil IPeoOpa3OBaHus
TPUTOHOMETPUUYECKUX BBIPAKCHHUI;

CBOOOJHO  OINEPUPOBATH IOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh HEoOXOoAuMble (GOpPMYNbl  JUIsl  PEIIEHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUI;

MOJICIMPOBaTh pEallbHble CUTyalldd Ha S3bIK€ anreOpbl, COCTaBIIATH
BBIDAKECHUSI, YpPaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jaud, MCCIIEI0BaTh
NOCTPOEHHBIE MOJIENIH C UCIIOJIB30BAHUEM allliapaTa ajreopsbl.

DOYyHKIUU U TPaPUKH:

CBOOOHO OINEpUPOBATHh MOHATHUAMHU: (PYHKIIMS, CIIOCOOBI 3aAaHus (PyHKIIHH,
B3aUMHO OOpaTHble (QyHKIMM, Kommo3uums ¢yHKOUN, rpaduk QyHKIUHU,
BBITNIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIIHUI;

CcBOOOJHO OINEpPUPOBATH MOHATUAMH: OOJIACTH OMPEACIEHUS U MHOMXKECTBO
3HaYeHUHN QPYHKIMH, HYIU QYHKIUH, TIPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOZHO ONEpUPOBATh MOHATUSAMHU: YETHbIE M HEYETHBIE (PYHKIIUH,
nepuoandeckre GyHKIUH, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (YHKIMK, HauOoJblllee M HAaWMEHbIee 3HaYeHHEe (YHKIUU Ha
IPOMEKYTKE;

CcBOOOIHO ONEpUPOBATh NOHATUAMHU: CTENEHHAs (QYHKIUS C HATYPaJbHBIM U
LEJIBIM [OKa3aTeneM, rpapuK CTENEHHOW (YHKIMM C HATYpPaJbHBIM U LEIBIM
nokasaresieM, rpauk KOpHsS N-Od CTeNneHW Kak (yHKIMH OOpaTHOM CTENeHH C
HATypaJbHBIM OKa3aTeJIeM;

ONEepUpPOBATh MOHATUAMU: JIMHEIHHAs, KBaJpaTU4HAs U JIpOOHO-IMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U IOCTPOCHUE UX IPapUKOB;

CBOOOJTHO ONEpPUPOBATH MOHATUSAMM: IOKa3aTelbHas M Jorapudmuueckas
(yHKUMH, WX CBOMCTBA M rpauKH, MCHOJIB30BATh MX TpapUKH AJs PELICHUS
YPaBHEHHN;

cBOOOZIHO ONEpUpOBaTh MOHATHUAMU: TPUTOHOMETPUYECKAsT OKPY>KHOCTD,
OIpesiesIeHuEe TPUTOHOMETPUUECKHUX (PYHKIUI YHCIOBOIO apTryMEHTa;

UCIIOJIb30BaTh Trpaduku (YHKUMA Ui UCCJIENOBAaHMS IMPOILIECCOB U
3aBUCUMOCTEN MpPHU PEIICHUH 3aJay U3 APYTUX y4eOHBIX MPEIMETOB U PealbHOU
KHU3HU, BBIpaXaTh (HOPMYyIaMU 3aBUCUMOCTH MEXK/y BETUYMHAMU;

Hauyana maTeMaTH4ecKOro aHAJIM3a:

CcBOOOZIHO ONEpUpOBaTh HMOHATUAMM: apuMeTHyecKas M IeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpruuecKasl Iporpeccusi, TMHEHHBIN 1
AKCIMOHEHUIUAIIBHBIN pOCT, (hOpMyJia CIOKHBIX MPOLEHTOB, UMETh NPEICTABICHUE
0 KOHCTAHTE;

UCIIOJIb30BaTh NPOTPECCUU JIs PEIICHUs pealibHbIX 3a/lad MpPUKIIAJHOTO
XapaKkTepa;



CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3aaHUS
MOCJIeI0BaTEIbHOCTEH, MOHOTOHHBIE M OTrPAaHWUYEHHBIC IOCIEI0BATEIbHOCTH,
NOHUMATh OCHOBBI 3apOXJEHUS MaTeMaTHYECKOro aHajiu3a KaK aHaiu3a
OCCKOHEYHO MaJIbIX;

CBOOOJTHO OMIEPUPOBATH MOHATUSMHU: HETIPEPHIBHBIEC (DYHKIIMH, TOUKH pa3phbiBa
rpaduka GyHKIIUH, aCHMIITOTHI Tpaduka GyHKIINY;

CBOOOJHO oOlepUpoBaTh MOHATHEM: (GYHKIIUS, HENpephIBHAs Ha OTPE3KeE,
MPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKIIUIM JIJIsl pEIIeHUs 3a/ad4;

CBOOOJTHO OIEpPUPOBATh TOHATHSIMHU: TIEpBas W BTOpas IPOU3BOJHBIE
byHKIMY, KacaTenbHas K rpaduky GyHKIUH;

BBIYUCIIATH MTPOU3BOJHBIE CYMMBI, MPOU3BEICHHUS, YACTHOIO U KOMIO3ULIUH
NBYX (YHKIIMH, 3HaTh MPOU3BOHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCTIOJIb30BaTh TEOMETPUUECKH M (PU3MUECKHl CMBICT MPOU3BOIHON IS
pelieHus 3aaad.

MHo:xecTBa M JIOTHKA:

CBOOOJHO  OMEpUPOBATh  MOHATUSIMHU:  MHOXKECTBO, OIEpald  Haj
MHOXECTBaMU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar AJisi ONUCAHUs PeaTbHbIX
MPOLIECCOB U SIBJICHUM, TIPH PEIICHUU 3a71a4 U3 APYTUX yUeOHBIX MPEAMETOB;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: OIpPEICICHUE, TEeOpeMa, ypaBHEHHUE-
CJIe/ICTBHE, CBOMCTBO MaTeMAaTHYECKOr0 00bEKTa, JOKa3aTeIbCTBO, PABHOCHIIbHbBIE
ypaBHEHUS U HEPABEHCTBA.

K konmy oOyuenus B 11 kjacce oOyyaromuics TOJYYHUT CICAYIOIINE
IPEeIMETHBIE PE3yJIbTAThl 10 OTACJIbHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hadajla MaTEMaTUYECKOTO aHATN3ay:

Yuciia 1 BBIYUCTICHHUSA

CBOOOJTHO OTIEPUPOBATH MOHATHIMU: HATYPAITBHOE U 11€JI0€ YHCIIO, MHOKECTBA
HaTypaJIbHBIX U IEJbIX YKHCEJN, UCIOIb30BaTh MPU3HAKU JAEIUMOCTH LEJIbIX YHUCEII,
HOJl u HOK HarypanbHbIX 4yucCeNn A pElICHUs 3aJad, MPUMEHSATh aJrOpUTM
EBxnupa;

CBOOOJHO OINEpUpPOBATH TMOHITHEM OCTaTKa MO0 MOMYJI0, 3aIluChIBAThH
HaTypaJIbHbIE YHCJIa B PA3IMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO OMEPUPOBATH TMOHATHUAMH: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMIUJIEKCHBIX YHUCEJ, MPEJCTaBIATh KOMIUIEKCHBIE 4YMClia B anredpanuyecko u
TPUTOHOMETPHUUECKON (popMe, BBITIOIHATH apu(METUUECKUE ONEepalii C HUMU U
n300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOZIHO ONEpUPOBATh MOHATHUSMHU: HppalMOHANbHbIE, MOKa3aTelbHbIE U
Jorapu(MUYECKUE€ HEpPaBEHCTBA, HAXOJUTh MX pEIICHUS C TMOMOUIBIO
PAaBHOCHJIBHBIX ITEPEXO/IOB;

OCYLIECTBJIATH OTOOpP KOpPHEHM NpU PELIEHUH TPUTOHOMETPUYECKOrO
YPaBHEHUS,;

CBOOOZHO ONEpUPOBATh IOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble  (OpPMYJbI I8 PELIEHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOOJHO ONEpPUPOBATh MOHATUSIMHU: CHCTEMa U COBOKYIHOCTh YpaBHEHHH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUSA, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYIIHOCTEW PallMOHAJIbHBIX, HPPALMOHAIBHBIX, ITI0KA3ATEIbHBIX U
Jorapu(pMUYECKUX YPAaBHEHHUI U HEPABEHCTB;

pemarb palMOHAaJbHEIE, VppaLMOHAJIbHBIE, ITIOKA3aTEIIbHBIE,
aorapuMHUYECKUe UM TPUTOHOMETPUUYECKHE YpaBHEHUS M  HEPAaBEHCTBA,
coJep Kaliye MOLYJIM U IapaMeTphl;

OPUMEHSTH TpaduyuecKre MEeTOAbI JAJI PEIIeHHUs] YPAaBHEHUN U HEPaBEHCTB, a
TaKKe 3a]1a4 C IapaMeTpaMy;

MOJICIMPOBaTh pealibHble CHUTyalldd Ha S3bIKe anreOpbl, COCTaBIATH
BBIDA)XXCHUS, YPaBHEHMSA, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHUIO 3aJayH,
UCCIIEJIOBATh IIOCTPOCHHBIE MOJEIN C HCIIOJIb30BAHMEM ammapara anreOpsl,
WHTEPIIPETUPOBATH MMOJTYyUYEHHBIN pe3yJIbTarT.

DOyHKUMU U TpaduKH:

CTpPOUTH TpadUKH KOMIO3UIMH (YHKUHUNA C TOMOIIBIO 3JIEMEHTApHOTrO
UCCJIEJIOBAHMS U CBOMCTB KOMITO3ULIMU ABYX (PYHKIIHIA;

CTPOUTH FreOMETPUUECKUE 00pa3bl ypaBHEHUN 1 HEPABEHCTB Ha KOOPIMHATHON
IIJIOCKOCTH;

CBOOOJHO OMEpUPOBAaTh TMOHATHUAMU: TpPaQUKHA TPUTOHOMETPUUECKUX
byHKIMI;

OPUMEHATh (QYHKIUM JJI1 MOJCJIHMPOBAHMS U HCCIEIOBAaHUS pEaJIbHBIX
IIPOLIECCOB.

Hayana MmaTeMaTH4eCKOro aHajamsa:

UCTIOJIb30BaTh MPOU3BOIHYIO JUIsl MCCIIEeN0BaHMs (PYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAWTh HauOoJblllee U HAaUMEHbIIEE 3HAUE€HUsI (PYHKIIMM HENPEPHIBHON Ha
OTpE3KE;

WCIIOB30BaTh NPOU3BOAHYIO JUISI HAXOXKACHUS HAWIIY4lIEro pEIICHHS B
IIPUKJIAJIHBIX, B TOM YHCJIE COLMAIbHO-O)KOHOMHUUYECKUX, 3a7a4ax, AJIs1 ONIPEACIeHUs
CKOPOCTH U YCKOpPEHUS Ipoliecca, 3aJaHHOro (popmysol uim rpaduxkom;



CBOOOZIHO ONEpUPOBATh TOHATUSAMU: IEpBOOOpa3Has, ONpeAeHEHHbIN
UHTErpaj, HAXOAWTh IEPBOOOpA3HbIC AJIEMEHTAPHBIX (PYHKIUNH M BBIUYUCIATH
uHTerpain no popmyiie Hetotona-Jleitouuiia;

HAXOAMTH IJIOLIAAN TUIOCKUX GUTYP U 00BEMBI TENI ¢ TOMOIIBIO HHTETPaIa;

UMETh TPEACTaBICHUE O MATEMaTUYECKOM MOJCIMPOBAHUM Ha IpUMEpE
cocTaBiieHUs AU pepeHnanbHbIX YPaBHEHNH;

pemiath NpUKIaAHbIE 337a4d, B TOM YHUCJE COLMAIbHO-d)KOHOMHYECKOTO U
(pU3NYECKOro XapaKkTepa, CpeACTBAMU MATEMAaTUYECKOTO aHAIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC

Ne
n/n

HaumeHoBaHue pa3jie/ioB U
TeM IPOrpaMMBbl

KoaunuecTBo yacoB

Bcero

KonTpoJbnbie
padoThI

IIpakTH4eckune
padoThI

DJIEKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchbl

MHOX€eCTBO AENCTBUTENBHBIX
yucesl. MHOrO4JIECHBI.
PanmonansHbie ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JIMHEHHBIX YpaBHEHUN

24

@OyHKIUYT U TpadUKy.
CrenenHast GyHKLHUS C LIETBIM
IIOKa3aTeNneM

12

ApudmeTrnueckuit KOpeHb n-
oii crenenu. MppanuonaibHsie
YpaBHEHUs

15

[TokazaTenpHast QyHKIHS.
[ToxazaTenbHble YpaBHEHHS

10

Jlorapugmuueckas QyHKIUS.
Jlorapudmuueckre ypaBHEHUs

18

Tpuronomerpuueckue
BBIP)KEHUS U yPAaBHEHUS

22

TlocienoBaTeIbHOCTH U
MPOTPECCUU

10

HenpepoiBHBIE QYHKIIUH.
IIpounsBoaHas

20




[ToBTOpenue, 060061IeHNE,
cucTeMaTu3alus 3HaHu

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

136

10




11 KUIACC

KoaudecTBO 9acoB

JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3iesioB U Kourponsbie | TIpakTmaeckne (uudposbie)
n/m | TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 UccnenoBanue GpyHKIHii ¢ ” 1
MIOMOLIBIO IPOU3BOJHON
2 [lepBoobOpa3nas u uHTErpa 12 1
I'paduku
TPUTOHOMETPUUECKUX
3 GbyHKIUH. 14 1
Tpuronomerpuueckue
HEpaBeHCTBa
HppanuonansHsle,
4 [10Ka3aTeIbHbIE U 24 1
norapupMuIecKue
HEpaBEHCTBA
KommiekcHsbie uncna 10 |
6 Harypanbnbie 1 1ienbie ynucina 10 1
Cucremsl paliMOHaIbHbIX,
7 HppaliOHAIBHBIX 12 1
NOKa3aTeJIbHbBIX U
Jgorapu(pMUUECKUX yYpaBHEHHM
8 3aa4yM ¢ napaMeTpamu 16 1
9 [ToBTOpenue, o6o0IIEeHNE, 16 )

cUcTeMaTU3alus 3HaHUH




OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

136

10







IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

KonTpoJsbHble

Bcero
padoThI

IIpakTHYecKue
padoThI

Jara
U3yYeHUs

DJIEeKTPOHHBIE
nugposeie
o0pa3oBaTte/ibHbIE

pecypchbl

MHO)kecTBO, Onepauy Hal
MHO>KECTBAMHU U UX CBOICTBa

Huarpammsl Diinepa-Benna

[IpuMeHeHne TeOPETUKO-
MHO>KECTBEHHOTO aIrapara s
pemenus 3ana4y

ParmonanpHbIC yncIa.
O6BIKHOBCHHBI€ N JCCATUYHBIC
JpoOH, IPOLIEHTHI, 0ECKOHEUHBIE
NepUOIUYECKHE 1podu

PanyoHanbHbIe YKCIa.
OOBIKHOBEHHEIE U IECATHYHEIE
IpoOH, IPOLIEHTHI, OECKOHEYHBIC
MEPHOINYECKHE TPOoOH

[Ipumenenue npobeii n
MPOIEHTOB ISl PEIICHUS
MPUKJIAHBIX 3a/1a4

[Ipumenenue npobeit u
MIPOILIEHTOB JUTS PEIICHHS
NPUKITAIHBIX 321249

JlelicTBUTENbHBIC YHCIIA.




Panmonanbaeie u
HppalHUOHAIBHBIE YHCIIA

ApudmeTrueckue onepanum ¢
NEHCTBUTENbHBIMH YUCIIAMU

10

Mopynp A€MCTBUTEIBHOTO YHCIIA
U €ro CBOWCTBA

11

[TpuGnuxEHHBIE BEIYUCIICHUS,
IIpaBUJIa OKPYIVICHUS, IIPUKUIKA
Y OLICHKA Pe3yJbTaTa
BBIYMCIICHUI

12

OCHOBHBIE METO/IbI PEIICHUS
LENBIX U JPOOHO-PAIMOHATEHBIX
YpPaBHEHUH U HEPABEHCTB

13

OCHOBHBIE METOJIbI PEIICHUS
HEJIBIX U IPOOHO-PAITMOHAIBHBIX
ypaBHEHU U HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS
LeNbIX U JPOOHO-pallMOHAIBHBIX
ypaBHEHUN U HEPABEHCTB

15

MHOro4ieHsl OT OAHOMN
nepeMeHHoi. Jlenenue
MHOT'OYJICHa HA MHOTOYJIEH C
octaTtkoM. Teopema besy

16

MHorouJieHbI C OeJabIMU
ko3 punmentamu. Teopema
Buera

17

Pemenue cucreM TMHEHHBIX
ypaBHEHUN




18

Pemenue cucreM JTUHEHHBIX
ypaBHEHU U

19

Marpuiia cucTeMbl JTUHEHHBIX
ypaBHeHUH. Onpenenuresb
MaTpHLbI 2%X2, ero
r€OMETPUYECKUI CMBICIT U
CBOMCTBA; BEIYHCIICHHUE €T0
3HAYCHUS

20

Onpenenurens MaTpULbl 2%2,
€ro reOMETPUYECKHUI CMBICT U
CBOMCTBA; BEIYHCIICHHUE €T0
3HAUYCHUS

21

[Ipumenenue onpenennurens s
pELIEHUS] CUCTEMBI JIMHEHHBIX
yYpaBHEHUN

22

Pemenue npuknaaHbix 3aaa4 ¢
MOMOIIBIO CUCTEMBI JIMHEMHBIX
ypaBHEHUH

23

Pemenne npukiiagHeIx 3a1a4 ¢
IIOMOIIIBIO CUCTEMBI JINHEWHBIX
ypaBHEHUH

24

KonrponbHas pabora:
"PannoHanbHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JUHENHBIX ypaBHEHUN"

25

@OyHKIMA, CIOCOOBI 3aJaHUs
¢ynkuuu. Bzaumuo o6patHbie
¢ynkunu. Kommnosunus ¢pyHkumi




26

I'padux GpyHkunu.
DneMeHTapHbIe TPe0OPa3OBaAHUS
rpaduKoB QyHKITHIA

27

O0nacTb onpeneneHus 1
MHOYKECTBO 3HaUCHUH (QyHKIHUH.
Hynu ¢ynkuuu. [IpomexyTku
3HAK MTOCTOSIHCTBA

28

Yéraple 1 HEYETHBIC (DYHKITUH.
[Tepuoanueckue GyHKIMU.
[IpoMexyTKM MOHOTOHHOCTHU

byHKIIUN

29

MaxkcuMyMBbl U MUHUMYMBI
¢byukaun. Hanbomnbiiee u
HaMMEHbIIIee 3HAaYCHUE (PYHKIUH
Ha TIPOMEXYTKE

30

JIuneiiHas, kBaApaTU4YHas U
TpOOHO-TMHEWHAs PYHKITUN

31

DeMEeHTapHOE UCCIIeIOBAaHUE U
MOCTPOCHHE TPAPHUKOB ITUX
byHKIHII

32

DeMeHTapHOe UCCIeI0BaHue U
MOCTPOEHHE TPapUKOB ITHX
byHKIUI

33

CreneHsb ¢ LEJIbIM ITI0Ka3aTeIeM.
bunomMm Herorona

34

CreneHn C LEIBIM TT0Ka3aTEIEM.
bunom Herorona

35

Crenennast pyHKLUS C




HaTypaHLHBIM 1 OCJIBIM
nokasareiieM. E€ cBoiicTBa u

rpadux

36

Konrponbnas pabora:
"Crenennas ¢pynkuus. Eé
cBoiicTBa 1 rpapux"

37

Apudmerndeckuii KOpeHb
HATYpaJIbHOM CTETIEHU U €To
CBOMCTBA

38

Apudmerndecknii KOpeHb
HaTypaJIbHOW CTEIIEHU U €ro
CBOMCTBa

39

[IpeoOpa3zoBaHus YMCIOBBIX
BBIPAKECHUI, COAECPIKALUX
CTETIEHU U KOPHHU

40

IIpeoOpa3oBaHus YUCIOBBIX
BBIPKEHUM, COAepKaLIUX
CTENEHU U KOPHU

41

[Ipeo6pa3oBanus YUCIOBBIX
BBIPXECHHI, COJIepIKaIIIX
CTENEHU U KOPHU

42

WppannonanbHble ypaBHEHHUS.
OCHOBHBIE METO/IbI PELLICHHUS
UPPALMOHAJIBHBIX YPABHEHUI

43

HppanuoHanbHble ypaBHEHMUS.
OCHOBHBIE METOIbI PELLICHUS
HPPALMOHAIIBHBIX YPAaBHEHHUN

44

HppanuoHainbHble ypaBHEHMUS.




OcCHOBHBIE METO/BI PELLIEHUS
HUPPALMOHAIIBHBIX YPaBHEHUU

45

PaBHOCUIIBHBIE IEPEXOBI B
pELIEHUN UPPaLMOHATIbHBIX
ypaBHEHUU

46

PaBHOCHIIbHBIE TIEPEXO/IBI B
pELIeHUH UPPAUOHATIBHBIX
ypaBHEHUH

47

PasHOCHIIBHEBIE Nnepexoanl B
peueHnn upparnuoHaIbHbIX
ypaBHEHUH

48

PaBHOCHITBHBIE TTEPEXO/BI B
PCIICHUN UPPALMOHAJIbHBIX
ypaBHEHUH

49

CgoiicTBa 1 rpaduK KOPHS n-0it
CTETNEHH KaK (PyHKLIUU 0OpaTHOMN
CTETICHU C HaTyPaJIbHBIM
nokaszaresem

50

CgoiicTBa u rpaduK KOPHS n-0it
CTeNeHH KaK (PyHKIIMH 0OpaTHOM
CTETeHH C HATYPaJIbHBIM
MoKa3areieM

51

Kontponbnas padota: "CBoiicTBa
U rpaduK KOpHS N-Oi CTETEHU.
Hppanmonanbubie ypaBHeHUS"

52

CreneHsb ¢ palliOHATBLHBIM
OKa3aTelieM U €€ CBOMCTBa

53

Crenens ¢ palMoOHaIbHBIM




nokKasaTelieM U €€ CBOMCTBa

54

CreneHb ¢ paliMOHAIbHBIM
nokasaTeseM U e€ CBOWCTBa

55

[TokazarenpHas QyHKIMS, €€
CBOWCTBA 1 TpaduK

56

Hcnonb3oBanue rpaduka
GyHKIUYU 1715 petieHust
ypaBHEHUH

57

Hcnonp3oBanue rpaduka
(GyHKIUY 1715 pelIeHHs
YpaBHEHUN

58

[TokazaTenbHble ypaBHEHHS.
OCHOBHBIE METO/IbI PEILICHMUSI
II0Ka3aTeIbHbIX ypaBHEHUN

59

ITokazaTenbHble ypaBHEHUS.
OCHOBHBIE METOIbI PELLIEHUS
IIOKA3aTENIbHBIX YPAaBHEHUIN

60

ITokasarenbHbIC ypaBHEHUS.
OCHOBHBIE MCTOAbI pCHICHUSA
IIOKa3aTeJIbHBIX YPAaBHEHUU

61

KonrtponbHas pabora:
"TTokazarenbHast PYHKIIHSL.
IlokazarenbHble ypaBHEHU"

62

Jlorapudm yucna. CBoiicTBa
norapupma

63

Jlorapudwm gucna. CBoicTBa
norapupma

64

Jlorapudm uncna. CoiicTBa




aorapudpma

JlecsiTuuHbIe U HATYpaJbHbBIE

65
norapupMbl

66 JlecaTH4HbIC U HATypaJIbHbIC
aorapudmbl

67 IIpeoOpazoBaHue BbIpaKeHHIH,
coJiepKalX JIOrapu(MebI

68 [Ipeo6pa3oBanue BbIpaKeHU,
coJieprKalux jJorapudmol

69 [Ipeobpa3oBanue BbIpakeHU,
COJIepIKAIIHX JIOTapU(MBEI

70 Jlorapudmuueckas pyHKIus, €€
CBOWCTBA U rpaduK

71 Jlorapudmuueckas pyHKus, €€
CBOMCTBA U TpaduK
Hcnonb3oBanue rpaduka

72 (GYHKIMU 17151 peIeHust
ypaBHEHUH
Hcnonp3oBanue rpaduka

73 GYHKIUYU 1715 perieHus
ypaBHEHU U
Jlorapudmuueckue ypaBHEHUS.

74 OCHOBHBIE METOIbI PEIICHUS
JOrapupMUUECKUX YpaBHEHUI
Jlorapudmuueckre ypaBHEHUS.

75 OCHOBHBIE METOBI PEIICHUS
Jorapu(pMUUECKUX YpaBHEHHH

76 Jlorapudmuueckre ypaBHEHUS.




OcCHOBHBIE METO/BI PELLIEHUS
JOrapuPpMHUUECKUX YpaBHEHUI

77

PaBHOCUIIBHBIE IEPEXOBI B
peLIeHUH JTorapu(pMHUIECKIX
ypaBHEHUU

78

PaBHOCHIIbHBIE TIEPEXO/IBI B
pelIeHnH JorapuGMUIEcKux
ypaBHEHUH

79

KonTponbHas padora:
"Jlorapudmudeckast GQyHKIHS.
Jlorapudmuueckre ypaBHeHus"

80

CI/IHyC, KOCHUHYC, TAHI'CHC U
KOTAHI'CHC YHUCJIOBOT'O aprymMmeHTa

81

CuHnyc, KOCUHYC, TAHT€HC U
KOTaHI€HC YHUCIIOBOTO apryMeHTa

82

ApKcuHyC, apKKOCUHYC U
apKTaHI€HC YHUCIIOBOIO
apryMeHTa

&3

ApKcuHyC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOTIO
aprymeHra

84

Tpuronomerpuueckas
OKpPYHOCTb, OIIPE/IEIICHHUE
TPUTOHOMETPUYECKHX (PYHKLUI
YHCIJIOBOTO apryMeHTa

85

Tpuronomerpuueckas
OKpPYHOCTB, OIIPEIETICHHUE
TPUTOHOMETPUYECKHX (PYHKLUI




YHUCJIOBOT'O apryMEHTa

OCHOBHbIE TPUTOHOMETPUYECKHE

86
hopmytbr

%7 OCHOBHBIE TPUTOHOMETPUUECKUE
(bopmyBI

28 OCHOBHBIE TPUTOHOMETPUYECKHE
(bopmybl

29 OCHOBHbIE TPUTOHOMETPUYECKHE
hopmytbr
[IpeobpazoBanue

90 TPUTOHOMETPUUYECKUX
BBIPAKCHUIN
IIpeobpazoBanue

91 TPUTOHOMETPUYECKUX
BBIPAKCHU
[IpeobpazoBanue

92 TPUTOHOMETPUYECKUX
BBIPAKCHUI
[IpeobpazoBanue

93 TPUTOHOMETPUUYECKUX
BBIPAKEHUM

94 Pemenue TpuroHoMeTpuuecKux
ypaBHEHUH

95 Pemenune TpuroHoMeTpuueCcKux
ypaBHEHUN

96 Pemienne TpUroHoMeTprUUECKUX
ypaBHEHUH

97 Pewenne TpuroHOMETpU4ECKUX




ypaBHEHUN

98

Pemenne TpuroHoMeTpruuecKux
ypaBHEHUH

99

Pemenne TpuroHOMETpUYECKUX
ypaBHEHUI

100

Pelrenne TpUroHOMETPUYECKUX
ypaBHEHUH

101

KonTponbHas pabora:
"TpuroHomeTpu4yecKue
BBIPKEHUS U
TPUTOHOMETPUUYECKHE
ypaBHeHus"

102

ITocnenoBaTeILHOCTH, CIIOCOOBI
3a7aHus I10CJIEI0BATEILHOCTEN.
Merto1 MaTeEMaTHYECKOI
WHTYKITH

103

MOHOTOHHBIC U OIrpaHUYCHHBIC
IOCIC€10OBATCIIBHOCTH. I/ICTOpI/Iﬂ
aHanu3a 0ECKOHEYHO MaJIbIX

104

Apudmernueckas mporpeccust

105

I'eomeTrpuueckas mporpeccust

106

BeckoneuHo yObIBarommas
reoMeTpUYecKas MPOrpecCusl

107

Cymma GeckoHEeuHO yObIBaroIei
reOMETPUUECKOM Mporpeccun

108

JIMHEeWHEbII U
SKCIOHEHIMAIBHBIN pocT. Yucio
e. DopMya CI0KHBIX




MPOLIEHTOB

109

JImHeHbI 1
SKCIOHEHIMAIBHBIN pocT. Yucio
e. DopMyIa CI0KHBIX
MPOLICHTOB

110

Hcnonws3oBanne nporpeccun 1uist
peLeHHs peallbHbIX 3a/1a4
NPUKJIAJHOTO XapaKTepa

111

KonTponbHas padora:
"I[TocnenoBaTenbHOCTH U
nporpeccun"

112

HenpepbiBHbIE QYHKITUN U UX
CBOMCTBA

113

Touxka pa3pbiBa. ACUMITOTHI
rpaduxoB pyHKINH

114

CoiicTBa (yHKIMI
HETPEPHIBHBIX HA OTPE3KE

115

CoiicTBa (pyHKIMH
HENPEPHIBHBIX HA OTPE3KE

116

Metoa HHTEPBAJIOB TSI pEIICHUS
HEPaBEHCTB

117

Meto1 HHTEPBANIOB JJISl PELICHUS
HEPABEHCTB

118

Meroa UHTEpPBAJIOB ISl pELICHUS
HEPaBEHCTB

119

[IpumeHeHne CBOMCTB
HENPEPBIBHBIX (PYHKIMN 11
pelieHus 3aaad




120

[IpuMeHeHue cBOWCTB
HEeNpPepbIBHBIX QYHKIHHA 1151
peleHus 3ana4y

121

[epBas 1 BTOpas MpoU3BOIHEIC
byHKIUN

122

Onpenenenue, TeOMETPUIECKUI
CMBICJT TPOU3BOTHOM

123

Omnpenenenue, Gu3nUecKuit
CMBICJI IPOU3BOHOMN

124

YpaBHEHHE KacaTeIbHOM K
rpaduky GyHKIUU

125

YpaBHeHHE KacaTeIbHOU K
rpadguky GyHKIHH

126

[Ipou3BoHBIE AIIEMEHTAPHBIX
byHKIUI

127

[Tpou3BoaHBIE 37IEMEHTAPHBIX
byHKIUI

128

[Ipon3BoHas cymMBl,
MTPOU3BEJICHHUS, YaCTHOTO H
KOMITO3UITUH (yHKITHHA

129

[IpousBoaHas cymMmBbl,
IIPOU3BEJIEHUS, YACTHOTO U
KOMITO3UIIUHU (PYHKIHMH

130

[IpousBosiHas CyMMBl,
MIPOU3BEACHUS, YACTHOTO U
KOMIIO3ULIUHU (PYHKIUH

131

Kontponbhas pabora:
"I[IpousBoaHas"




[ToBTOpenue, 060061IeHNE,
132 cUCcTeMaTu3alys 3HaHUH:
"VpaBHeHus"

[ToBTOpEeHUE, 0000IIEHNE,

133 CHCTEMAaTHU3aLMS 3HAHUI: 1
"OyHkuun"
134 Hroroas koHTpoIbHAs paboTa 1 1
135 Htorosast KOHTpOJIbHAs paboTa 1 1
136 [ToBTOpEHME, o6o61ueH1:Ie, 1
CHUCTEeMaTH3aIus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KUIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThI

IMpakTHyeckue
padoThI

JlaTa
H3YYeHH S

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchl

IIpuMeHeHne MpOU3BOTHOM K
WcCcleIoBaHui0 GYHKINI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpumeneHnne npou3BOTHON K
UCCIIEIOBaHHIO (PYHKIIMI Ha
MOHOTOHHOCTH M SKCTPEMYMBI

[IpuMeHeHne npon3BOIHOM K
Hccae0BaHuIo (PYHKIUH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne pOU3BOJHOM K
UCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[Ipumenenre npou3BOIHOM K
UCClIeIOBaHUIO (PYHKIUI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpumeneHnne npou3BOIHOM K
UCCJIeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTb U SKCTPEMYMBI

Haxoxxnenune HanOOJIBIIIETO U
HauMEHBIIET0 3HAUYCHUS
HETpEePhIBHON (DYHKIIMHM HA
OTpe3Ke




Haxoxxaenre HanOOJIbIIErO U
HAaUMEHBIIIETO 3HAUYECHUS
HENPEePBIBHON (QYHKITUH HA
OTpe3Ke

HaxoxxneHue HanOobIIero u
HAaUMEHBLIETO 3HAYCHHUS
HeNnpepbIBHON (YHKINU HA
OTpe3Ke

10

Haxoxnenune HanOoupIIero u
HaUMEHBLIETO 3HAYCHHUS
HeNpepbIBHON (YHKINHU HA
OTpe3Ke

11

Haxoxxaenue HanOombIero u
HaMMEHBIIIEr0 3HAaYEeHUS
HenpepbIBHON (YHKINU HA
OTpe3Ke

12

Haxoxnenue HanOOJIBIIETO U
HaMMEHBIIIEr0 3HAYEHHS
HETPEPHIBHON (PYHKITUH Ha
OTpe3Ke

13

[IpuMeHeHne Mpon3BOIHOM
JUI HAXOKICHUS HAWITyYIlIero
peleHust B MPUKIIAAHbBIX
3agayvax

14

[IpuMeHeHne Mpon3BOIHOM
JUISL HAXOXKACHUS HaWTy4IlIero
peleHust B MPUKIIAAHbBIX
3aaydax

15

[IpuMeHeHne npon3BOIHOM




JUISL ONIPEJICIICHUSI CKOPOCTH U
yCKOpeHHs Ipolecca,
3aJaHHOTO (POPMYJIIOH WIH
rpaduxom

[Ipumenenue pon3BoIHON
JUISL OIIPEJEIIEHUS] CKOPOCTH U

16 YCKOpPEHHUS IpolLiecca,
3aJaHHOTO (POPMYJIOH WK
rpaduxom

17 Komnozunus ¢pyHkuumit

18 Komnozunus ¢pyHkuit

19 Komnozunus GyHkuumit
I'eomeTpuueckue 0O6pass

20 ypaBHEHUI Ha KOOPJIMHATHOMN
IUIOCKOCTH
I'eomerpuueckue oOpa3sl

21 YPaBHEHUI HA KOOPIWHATHON
IUIOCKOCTH
KonrponsHas padora:

22 "UccnenoBanue GpyHKIMIA C
MOMOIIIBIO TTPOU3BOHON"

7 IlepBooOpa3Hasi, OCHOBHOE
CBOWCTBO MEPBOOOPA3HBIX
[TepBoobOpazubie

24 JIEMEHTAPHBIX (QYHKIUH.
[IpaBuna HaXOXICHUS
epBOOOPA3HBIX

25 [TepBoobOpazubie




AJIEMEHTAPHBIX (YHKIHHA.
[IpaBuna HaxoXIeHUS
epBOOOPaA3HBIX

26

Hurerpan. ['eomeTpuyeckuii
CMBICJI MHTErpaia

27

Brruncienue onpeaenéHHOro
WHTEerpasia 1o ¢popmye
Hrerorona-Jleitbauma

28

Brrurciienue onpeaenéHHOro
UHTEerpasa mno ¢popmyie
Hrrotona-JleiiGuuna

29

[IpumeHenne nHTErpaNa JIs
HaXO0KAEeHUA IUIOIIAIEH
IUIOCKUX (QUTYP

30

[IpuMeHeHre nHTErpaa JIs
HaxXOXIeHUs 00BEMOB
TEOMETPHUYECKUX TeTl

31

[Tpumepsl pemenmit
nudepeHITaTbHBIX
ypaBHEHUH

32

[Ipumepsl perieHuit
g depeHInaIbHbIX
ypaBHEHUH

33

Marematnueckoe
MOJICJIMPOBAHUE PEATbHBIX
MPOIIECCOB C MOMOIIBIO
nudepeHIaTbHBIX
ypaBHEHUH




34

KonrponbHas pabora:

"IlepBooOpa3Has u unrerpan”

35

Tpuronomerpuueckue
(byHKIUH, UX CBOMCTBA U
rpaduxu

36

Tpuronomerpuueckue
(byHKIMH, UX CBOMCTBA U
rpadguku

37

Tpuronomerpuueckue
(yHKIIMY, UX CBOWMCTBA U
rpaduxu

38

Tpuronomerpuueckue
(GyHKIMHU, UX CBOMCTBA U
rpaduKu

39

Tpuronomerpuyeckue
(yHKIMH, UX CBOMCTBA U
rpaduxu

40

OT60p KOpHEH
TPUTOHOMETPHUYECKUX
YPaBHEHHI C IIOMOIIIBIO
TPUTOHOMETPHUUYECKOMN
OKPYHOCTH

41

OT60p KOpHEH
TPUTOHOMETPHYECKUX
YPaBHEHHI C IIOMOIIIBIO
TPUTOHOMETPHUUYECKOMN
OKPYKHOCTH

42

OT60p KOpHEH




TPUTOHOMETPUUECKUX
YPaBHEHUH C TOMOLIBIO
TPUTOHOMETPUYECKON
OKPYXHOCTHU

43

OT10op KOpHEi
TPUTOHOMETPUUECKUX
YPaBHEHUH C TOMOLIBIO
TPUTOHOMETPUYECKON
OKPYHOCTHU

44

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

45

Pemenne
TPUTOHOMETPHUYECKUX
HEPaBEHCTB

46

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

47

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

48

KonrponbHas pabora:
"I"paduxu
TPUTOHOMETPHUYECKUX
GyHKIUH.
Tpuronomerpuueckue
HepaBeHCTBA"

49

OcHOBHBIC MCTOAbI pCHICHUSA
IMMOKAa3aTCJIbHbIX HCPABCHCTB




OcHOBHBIC MCTOAbI pCHICHUS

50 MOKa3aTeIbHbIX HEPABEHCTB
5] OCHOBHBIE METO/IBI PEIICHHS
IIOKa3aTeJIbHBIX HEPABEHCTB
5 OCHOBHBIE METO/IBI PETLICHHS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEILICHHS
53 JOrapuPpMHYECKIX
HEPaBEHCTB
OCHOBHBIE METO/IBI PEIICHHS
54 JOrapupMHUIECKUX
HEPaBEHCTB
OCHOBHBIE METO/IBI PEIICHHS
55 Jorapu(pMUIECKIX
HEPaBEHCTB
OCHOBHBIE METO/IbI PEILICHHS
56 aorapupMuIecKux
HEpPaBEHCTB
57 OCHOBHBIE METO/IbI PEILICHHS
UppalMOHATIHLHBIX HEPABEHCTB
58 OCHOBHBIE METO/IBI PEIICHHS
VppaOHAJIbHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IBI PETLICHHSI
MppaIoHATFHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHHS
UppalroHaTbHBIX HEPABEHCTB
61 I'paduaeckne MeTomb!

pPEeLICHUA UPPALUOHAJIBHBIX




ypaBHEHUN

62

I'paduueckue meToap!
pELIeHUs UPPaLMOHATBHBIX
ypaBHEHUH

63

I'paduueckue meToan!
pelieHus moKa3aTeIbHBIX
ypaBHEHUH

64

I'padmuueckue meTobl
pElIeHUS MTOKa3aTeIhHBIX
HEPABCHCTB

65

I'padmueckue meTobl
penieHus JorapupMuIecKux
ypaBHEHUH

66

I'paduueckue meTobl
pelieHus JorapupMuIecKux
HEPaBEHCTB

67

['paduueckue meTosb!
peleHust JorapupMIUIECcKux
HEPaBEHCTB

68

I'paduueckue MeTobI
pelIeHUs TOKa3aTeIbHbIX U
aorapu(pMUUECKUX YpaBHEHHM

69

I'paduueckue MeTo b1
peleHus MoKa3aTeNbHbIX U
JTOTapu(PMHUUECKUX YpaBHEHUI

70

I'padmueckue meTobI
peleHHs oKa3aTeIbHbIX U
JOrapuPpMHUYECKUX




HEPaBEHCTB

71

I'paduueckue meToap!
peIIeHHsI TOKa3aTeIbHBIX U
JOTapUPMHUECKUX
HEPAaBEHCTB

72

KonTponbHas pabora:
"HUppaurioHaibHBIE,
II0Ka3aTesbHbIE U
JorapupmMuyecKue
HepaBeHCTBa"

73

KomrrekcHble uncia.
Anrebpanueckas u
TPUTOHOMETPHUYECKast (DOPMBI
3alMCH KOMIUIEKCHOTO YHCIIa

74

KomrrekcHble uncia.
Anrebpanueckas 1
TPUTOHOMETPHUYECKasT (HOPMBI
3alMCcy KOMIUIEKCHOTO YHCIIa

75

Apudmernueckue onepanyu ¢
KOMIIJIEKCHBIMHU YU CJIaMHU

76

Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YUCIIaMU

77

N3o0pakeHne KOMIIIEKCHBIX
qrices Ha KOOPIUHATHOM
TUIOCKOCTH

78

N3o0pakeHne KOMIIEKCHBIX
4yyucel Ha KOOPAMHATHOU
IJI0CKOCTH




79

®opmyna Myaspa. Kopau n-
OU CTEIIEHU U3 KOMIIJIEKCHOT'O
qycia

80

®opmyna Myaspa. Kopau n-
OH CTEINEHU U3 KOMIUIEKCHOTO
qyucia

81

[TpuMeHeHne KOMITICKCHBIX
qrceN Ui PeuICHHUs
(bU3UIECKUX U
TeOMETPHUYECKUX 3a7a4

82

KonTponbHas pabora:
"KomriuiekcHrle yncia"

&3

Harypanbnbie u nenbie yncina

84

HaTypaHBHBIC U LCJIbIC YHCIIa

85

[IpuMeHeHne pU3HAKOB
JEIMMOCTH LIETIBIX YHCEN

86

[IpumeHeHne NpU3HaKOB
JEIMMOCTH LIEJIBIX YUCEI

87

[IpumeHeHne npu3HAKOB
JEJIMMOCTH LIEJIBIX YUCEI:
HO/l u HOK

88

[IpuMeHeHne npu3HAKOB
JEJIIAMOCTH LIEJIBbIX YUCEI:
HO/I m» HOK

&9

[IpuMeHeHHe IpU3HAKOB
JEITMMOCTH LIEJIBIX YUCE:
OCTaTKH 10 MOIYJIO

90

[IpumeHeHMne NprU3HaKOB




ACIIMMOCTH L CIBIX YUCCII:
OCTAaTKH 11O MOAYJIIO

91

[IpuMeHeHne MpU3HAKOB
JETUMOCTH ILIEJIBIX YHCEI:
anroput™ EBknuna ans
pelieHus 3a/1a4 B UEJbIX
quciIax

92

KontposnbHas padora:
"Teopus uenbix yncen"

93

Cucrema 1 COBOKYITHOCTh
ypaBHeHUH. PaBHOCUIIbHBIE
CHUCTEMBI Y CUCTEMBI-
CJIeICTBUS

94

Cucrema 1 COBOKYTHOCTh
ypaBHeHUH. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-
CJIeICTBUS

95

OCHOBHBIE METO/IBI PELLIEHUS
CHUCTEM U COBOKYITHOCTEU
palMOHAIBHBIX YPaBHEHUI

96

OcHOBHBIE METO/BI PELLIEHUS
CUCTEM U COBOKYITHOCTEU
HMPPALMOHAIIBHBIX YPAaBHEHHUU

97

OCHOBHBIE MCTOJbI PCHICHHA
CHUCTEM U COBOKyHHOCTeﬁ
IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

98

OcHOBHBIE MCTOABI pCHICHUSA
CHCTEM M COBOKYITHOCTEM




II0Ka3aTEeNIbHBIX YPAaBHEHUN

99

OCHOBHBIE METOIbI PELLICHUS
CUCTEM U COBOKYITHOCTEM
aorapu(pMUUECKUX yYpaBHEHHHA

100

OCHOBHBIE METOIbI PELLIEHUS
CHUCTEM U COBOKYITHOCTEU
JOrapu(pMUUECKUX YpaBHEHUIN

101

[IpumeHeHue cucrem Kk
PELICHNI0O MaTEMaTUYECKIX
3aJa4 U 3a/1a4 U3 Pa3InIHbIX
oOjacTell HayKu U pealibHOM
AKHU3HU, UHTEPIpEeTaLns
HOJYYEHHBIX pe3yJIbTaTOB

102

[Ipumenenue cucrem k
PELICHNI0 MaTeEMaTUYECKUX
3a/1a4 U 3a]1a4 U3 pazIu4HbIX
obJnacTeil HAyKU U pealbHOU
KU3HU, HHTEPIPETaLUs
MOJTyYEHHBIX Pe3yJIbTaTOB

103

[IprMeHeHne HEpaBEHCTB K
PELICHNUI0 MaTeMaTHYECKIX
3a/1a4 ¥ 3a]1a4 U3 Pa3In4HbIX
obJyacTell HAyKW U peaIbHOU
YKU3HU, UHTEpIIpEeTaIUs
MIOJIyYE€HHBIX PE3YyJIbTaTOB

104

KonTponbHas pabora:
"CucreMbl pallMOHAJIBHBIX,
UppaMOHATIBHBIX
MOKa3aTEeNbHbBIX U




JOrapupMUUECKUX
ypaBHEeHUI"

105

PanmonanbHbie ypaBHEHHUS C
napaMeTpamu

106

PanmonansHble HEpaBEHCTBA C
rnapameTpamu

107

PannonanbHble cuCTEMBI ©
napameTpamu

108

WppanmonansHble ypaBHEHUS,
HEPaBEHCTBA C TapaMeTpaMu

109

HppanmoHaibHbIe CUCTEMBI C
rnapameTpamu

110

IlokazatenbHBIC YpaBHCHU,
HCpPaBCHCTBA C MapaMCTpaMun

111

TToka3aTenbHbIE CHCTEMEI C
napamMeTpamMu

112

Jlorapudpmuueckue
ypaBHEHUsI, HEPABEHCTBA C
rnapamMeTpamu

113

JlorapugmMuyecKue CUCTEMBI ¢
napameTpamu

114

Tpuronomerpuyeckue
ypaBHEHUS ¢ TapaMeTpaMu

115

Tpuronomerpuueckue
HEpaBEHCTBA C ITapaMeTpaMu

116

Tpuronomerpudeckue
CUCTEMBI C ITapaMeTpaMu

117

HOCTpoeHI/Ie Hn UCCIICOAOBAHUC




MaTeMaTUYECKUX MOJENEH
peaIbHBIX CUTYyaLUH C
IIOMOILBIO YPABHEHU C
rnapameTpamu

118

ITocTpoenue u uccinenoBaHue
MaTeMaTUYECKUX MOJENEH
peabHBIX CUTYaLUH C
IIOMOIIBIO CUCTEM YPAaBHEHUI
C IapamMeTpaMu

119

[TocTpoenue u uccnenoBaHue
MaTEeMaTUYECKUX MOJEIEH
peabHBIX CUTYyaLUH C
IIOMOIIBIO CUCTEM YPAaBHEHUI
C IapamMeTpaMu

120

KonTponbnas pabora: "3agaun
¢ mapameTrpamu"

121

[ToBTOpeHue, o600mIEeHNE,
CHCTEMAaTHU3aLMs 3HAHUI:
"VpaBHeHus"

122

[ToBTOpenue, o6o0IIEHKE,
cUCTEeMaTH3aIusI 3HAHWH:
"VpaBHeHus"

123

[ToBTOpeHnue, 06001IeHNE,
cHCTeMaTH3aIlus 3HaHUMN:
"VpaBuenus. CucteMbl
ypaBHeHUI"

124

[ToBTOpeHnue, 06001IeHNE,
CUCTEeMaTH3aIMsI 3HAHWM:
"HepaBeHncrBa"




125

[ToBTOpenue, 060061IeHNE,
cUCTeMaTH3aIMsI 3HaHUM:
"HepaBeHnctBa"

126

[ToBTOpEeHUE, 0000IIEHNE,
CHCTeMaTH3allys 3HAHMIA:
"HepaBeHncrsa"

127

[ToBTOpeHue, o6o0IIEeHNE,
CHCTEMAaTH3aLMs 3HAHUIA:
"I[IpousBoaHas u €€
npuMeHeHue"

128

[ToBTOpenue, o6o0mEeH e,
cHCTeMaTH3aIis 3HaHUH:
"[IpousBoaHas u €€
npuMeHeHue"

129

[ToBTOpenue, o6o0IIEHNE,
cUCTEeMaTH3aIHsI 3HAHWM:
"I[IpousBoaHas u €€
npuMeHeHue"

130

[ToBTOpenue, 06001IeHNE,
CHCTEeMAaTH3aIis 3HaHUH:
"NHTerpain u ero
npuMeHeHune"

131

[ToBTOpeHnue, 06001IeHNE,
cUCTeMaTH3aIHsI 3HAHWM:
"OyHkuun"

132

[ToBTOpEeHnue, 060061IeHNE,
cucTeMaTH3aIys 3HaHUM:
"OyHkuun"




[ToBTOpenue, 060061IeHNE,

133 cHCTeMaTH3aIlus 3HaHU: 1
"OyHkun"

134 HrtoroBas KOHTpOJIbHAS I |
pabora

135 Hrtorosast KOHTpOJIbHAS 1 1
paborta

136 [ToBTOpenue, 06001IEHNE, |
cucTeMaTH3aIys 3HaHUI

OBIIEE KOJIMYECTBO YHACOB 136 10

I10 ITIPOT'PAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJLTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

10 KVIACC

Kon
NMpoBepPsIeMOro
pe3yJjbTara

1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATbI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero o01ero 06pa3oBaHus

Yucna ¥ BEIYUCICHUS

1.1

OnepupoBaTh MOHATHUSAMHU: PALUMOHAIBHOE U JACHCTBUTEIHHOE YHCIIO,
OOBIKHOBEHHAS M IECSITHYHAS IPOOb, TPOIICHTHI

1.2

BomonHATe  apudMeTHyecKHe ~ ONepalud € PAlUOHAIBHBIMH U
JEHCTBUTEIIbHBIMU YUCIIAMU

1.3

BremonHaTh HpI/I6J'II/I)KéHHBIe BBIYUCJICHUA, HCIIOJIb3YA IIpaBUjIa
OKpYTJICHU:, ACJIaTh IPUKUAKY W OLCHKY PE3yJibTaTa BBIUMCIICHU N

1.4

OniepupoBaTh NOHATHUSMU: CTETICHb C IEJIBIM MMOKa3aTeJIeM, CTaHAapTHAS
dbopma 3ammucu EeWCTBUTEIBHOTO YHCIIA, KOPEHb HATYPaJIbHOM CTEICHU;
WCITIOJIB30BaTh MOAXOIAIIYIO (hOPMY 3alUCH JEHCTBUTEIBHBIX YHCET IS
PEIICHUS TPAKTUYCCKUX 3a]1a4 M MPEICTABICHUS JaHHBIX

1.5

OniepupoBaTh MOHATHSIMHU: CHHYC, KOCUMHYC U TaHI€HC IMPOU3BOJIBHOTO
yIja; MCIONb30BaTh 3allCh IPOU3BOJIBHOIO yIJla uepe3 oOpaTHbIe
TPUTOHOMETpHUUYECKHEe QYHKIUU

YpaBHEHUs U HEPABEHCTBA

2.1

OnepupoBaTh NOHATUSMU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, IIEJIOE,
painoHagbHOe, UppanoHaIbHOe ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YpaBHEHHE

2.2

BoinonHsATe npeoOpa3oBaHysi TPUTOHOMETPUYECKUX BBIPAXKEHUN U peliaTh
TPUTOHOMETPUYECKNE YPABHEHUS

23

BrImonHATh npeoOpa3zoBaHus LETbIX, PAIMOHAIBHBIX U UPPALIMOHAIBHBIX
BBIDAKCHUM M pellaTh OCHOBHBIE THIIBI LEJIBIX, PALUOHAIBHBIX U
VPPALMOHAIBHBIX YPABHEHU U HEPAaBEHCTB

24

HpI/IMeHﬂTB YpaBHCHUA U HEPABCHCTBA JIA PCIICHHUA MATCMATUYCCKHUX
3ala4q U 3a7a4 U3 pa3JInIHbIX obOacreit HAyKH U peaanoﬁ KHN3HHU

2.5

MogenupoBaTh peaqbHbIE CHUTyalldd Ha S3BIKE anreOpbl, COCTABIIATH
BBIPAYXECHHUsI, YPABHEHUsI, HEPABEHCTBA 110 YCJIOBMIO 3a/1a4M, UCCIIEN0BATh
MOCTPOCHHBIE MOJIENU C MCIIOJIb30BAHUEM arlapara ainreopsl

@yHKIMH U TpaduKu

3.1

OnepupoBath NOHATUAMU: PYHKIIHSL, CTIOCOOBI 3aaHusl GyHKIIUH, 00I1aCTh
OINpeNieIeHus M MHOXKECTBO 3HaueHU (yHKuM, Trpapux QyHKUIUH,




B3aUMHO 0OpaTHbIe GYHKINN

OnepupoBaTh MOHATUSAMH: YETHOCTb W HEUYETHOCTb (YHKIMH, HYIH

32 (GYHKIINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
33 Ucnonb3oBath rpaduku GyHKIMN 11 pelieHus] ypaBHEHU N
34 Ctpoutb 1 yuTaTh rpauKu TMHEHHON QYHKIMH, KBaIPATUUHON (PYHKLIUH,
CTETICHHOW (D)YHKITUH C [IEIBIM TTOKa3aTeIeM
Hcnonb3oBath Tpaduku (QYHKIUH 71 HMCCIEIOBAHUS TIPOIECCOB H
15 3aBUCHUMOCTEH TpH PELICHUH 3aJad U3 JIPYTuX Y4eOHBIX MPEAMETOB H
' peaslbHOM  JKHU3HH, BBIpaXKaTh (OPMYyJNIaMHU 3aBHUCHUMOCTH  MEXIY
BEJINYHMHAMH
4 Hauvana MmateMaTuyeckoro aHaiansa
41 OnepupoBaTh MOHITHSIMH: IOCIEIOBATEIBLHOCTh, apupMETHIeCKas u
' reOMETPUIECKast IIPOTPECCHH
OnepupoBaTh MOHATHSAMH: OECKOHEYHO YOBIBaIOIIas TeOMEeTpUYecKas
4.2 nporpeccusi, cymMMa OECKOHEYHO  yOBIBAIOLIEH  reoMeTpU4ecKon
pOrpeccuu
4.3 3amaBaTh MOCIEOBATEIHHOCTH PA3IMYHBIMH CTIOCOOaAMHU
44 Hcnonb3oBare CBOKCTBA MOCHEAOBATEIBHOCTE M MPOTPECCHU A
' pelIeHus: peasibHbIX 3a]1a4 MPUKIIATHOTO XapaKTepa
5 MHoecTBa M JTOTHUKa
5.1 OrniepupoBaTh NOHATHIMU: MHOKECTBO, ONIEpaIliy HaJ MHOXKECTBAMH
Hcmonp30BaTh TEOPETUKO-MHOXXECTBEHHBIM —ammapar JJis  OIKMCAHHS
5.2 pealbHBIX MPOIIECCOB U SBICHUH, IPU PELICHUH 33]1a4 U3 APYTUX YUSOHBIX
MpPEeMETOB
53 OnepupoBaTh  TOHATHSAMHU:  OMpENEICHUE, TeopeMa,  CIENCTBHE,
JI0Ka3aTeJIbCTBO
11 KVIACC
Kox .
IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NMPoBePsSIeMOro .
00pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHEro o01ero 06pa3oBaHusA
pe3yiabTarta
1 Yucna v BEIYUCICHUS
OnepupoBaTh MOHATHSIMH: HATypajdbHOE, IEJI0€ YHWCJIO0; HCIIOJIb30BaTh
1.1 MPU3HAKK JICTUMOCTH IIEJIbIX YHCEN, PA3JI0KEHHWE YKCJIa Ha TPOCTHIC
MHOKHUTENHN JJIs1 pEeLIeHUs 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHb C PallMOHAJILHBIM I10Ka3aTeIeM
13 OnepupoBath MOHATUAMU: JIOTapUbM YHCIa, TeCATUIHBIE U HATYpaJbHbIC

J0rapuQmbl




YpaBHEHHUs 1 HEPABEHCTBA

2.1

[IpumeHsTh CBOWCTBA CTENEHU M MpeoOpa3oBaHUs BbIpaXEHUN,
OIEpUpPOBaTh IOHATHUSAMHU: IIOKA3aTEIbHOE YPAaBHEHUE M HEPaBEHCTBO;
pelaTh OCHOBHBIE THIIbI TOKA3aTEIbHBIX YPAaBHEHH U HEPABEHCTB

2.2

BoinonusaTe mpeoOpazoBaHusl BBIPAKEHMI, COJAEPKAIIUX JIOrapu(MBlI;
OTEepUPOBATH MOHATUSAMU: JIOTapU(PMUIECKOE ypaBHEHHE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUITBI JOTapU(PMHUUECKUX YPaBHEHUH U HEPABEHCTB

23

Haxoauts pemenust mpocTeNnX TPUTOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh NOHATUAMU: CUCTEMA JIMHENHBIX YPAaBHEHUN U €€ PEIICHHUE;
UCIIOJIB30BaTh  CUCTEMY  JIMHEHMHBIX  YPaBHEHMM JUId  PELLICHUS
IIPaKTUYECKUX 3a/1a4

2.5

HaXOI[I/ITB PCUICHUA HpOCTCﬁIHHX CHUCTEM n COBOKyrIHOCTCﬁ
palOHaJIbHBIX ypaBHCHI/Iﬁ 1 HCPAaBCHCTB

2.6

MonenupoBaTh peajibHble CUTYyallMd Ha S3bIKE anreOpbl, COCTaBISTH
BBIPAKECHMSI, YPAaBHEHHsI, HEPABEHCTBA M CHCTEMBI 110 YCIIOBHIO 3aJa4H,
HCCJIEIOBATh MOCTPOEHHBIE MOJIEIU C UCIIOJIB30BaHUEM arnapara ajareopbl

@yHKIUHN U TpapUKU

3.1

OnepupoBaTh TMOHATUSAMH: TEPUOJMYECKAs (QYHKIHSA, MPOMEKYTKH
MOHOTOHHOCTH (DYHKIMH, TOYKU 3KCcTpeMyMa (pyHKIMHU, HauOojblIiee M
HaMMEHbIIee 3HaYeHUs! (PYHKIUHN HA MPOMEXKYTKE; HCIIOJIb30BaTh UX VIS
uccne10BaHus (QyHKIMH, 331aHHON TpaduKoM

3.2

OnepupoBaTh MOHATHAMU: TpaQUKHU MMOKA3aTEIBHOM, JTOTapu(OMHIECKOM
U TPUTOHOMETPHUYECKUX (YHKUMN; M300pa’kaTh MX Ha KOOPIMHATHOU
IUIOCKOCTH U UCIIOJIb30BATh AJISl PEILICHUS] YPaBHEHUI U HEPABEHCTB

33

N3o0paxkaTh Ha KOOPAWMHATHOW TIJIOCKOCTH TpaduKd  JTHMHEHHBIX
YpaBHEHHWI W WCIOJNB30BaTh MX IS PEHICHHS CHUCTEMBI JIMHEWHBIX
ypaBHEHUH

34

Hcnonb3oBate rpadukud (yHKIOMA UIS HMCCIEJOBAHUS MPOIECCOB U
3aBHCUMOCTEH U3 JPyTruX yU4eOHBIX AUCIUILTHH

Hauyana MmaTeMaTH4eCcKoOTro aHaliu3a

4.1

OnepupoBaTb MNOHSATUSAMM: HENpepblBHAs (QyHKUUSA, T[POU3BOJHAsS
(GYHKIMM; MCHOJb30BaTh TE€OMETPUYECKUH U  (U3UYECKUH CMBICIT
IIPOM3BOJHOMN I PEIICHUS 3a1a4

4.2

HaxoauTe  mpoOM3BOIHBIE — JJEMEHTAPHBIX  (QYHKUUH,  BBIYHCIATDH
NPOU3BOIHBIC CYMMBI, IPOU3BEICHHS, YACTHOTO (PYHKIIUI

4.3

Hcrons30BaTh  NPOM3BOAHYIO JUIS  MCCIEAOBaHMS  (QYHKIMM  Ha
MOHOTOHHOCTh U AKCTPEMYMBI, IPUMEHSTh PE3yIbTaThl UCCIEIOBAHHS K
HOCTPOCHMIO I'pahuKOB

44

Hcmons30BaTh MPOU3BOAHYIO JJIA HAXOXACHWA HAWITYy4IICTO PCUICHUA B
IMPUKIAAHBIX, B TOM YHCJIC COOUNAJIBHO-OKOHOMUYCCKHUX, 3agadax

4.5

OnepupoBaTh MOHATUSAMHU: INiepBooOpa3Has W MHTErpaj; IOHMMATh




FeOMETPUUECKUN U PU3NYECKUIN CMBICT UHTErpaja

4.6

Haxonute mepBooOpa3Hble 3JIEMEHTApHbIX  (YHKIMHA, BBIYHCIATDH
uHTerpain no ¢popmyine Hetorona — Jleiibnuna

4.7

Pemratn IMPUKIAAHBIC 3a/1a491, B TOM YUCJIC COMUAIIBHO-O9KOHOMHWYECKOI'0O 1
(GU3NIECKOro XapakTepa, CPeJICTBAMHI MaTEMaTHIECKOTO aHaJIM3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Kon
1 Hucna u BBIYUCIIECHUS
Panmonaneupie  uncna. OOBIKHOBEHHbIE U JIECATUYHBIE JIPOOH, TMPOLEHTHI,
OecKkOHeYHble  TMepuoguveckue  ApoOu.  ApudMeTHUecKHe  Omepaluu  C
1.1 palMOHAIBLHBIMU YUCIIaMH, NMPEoOpa3oBaHMsl YUCIOBBIX BbIpaxkeHUH. IIpumeHeHune
napo0eil U MPOLIEHTOB JJISl PeLIeHHs NPHUKIATHBIX 33734 U3 Pa3InYHbIX OTpaciieit
3HaHUH U PEaIbHOM )KU3HU
JleiicTBuTenpHple  4ucia.  PanuoHanbHBIE M MpPpPALMOHAIbHBIE  YHCIIA.
1.2 | Apudmernueckue omepanuud C JEHCTBUTENbHBIMH uuciaamu. [IpuOmmkéHHbIE
BBIUMCIICHUS], IPaBUJIa OKPYIJICHNUs], IPUKHJIKA U OLICHKA Pe3yJIbTaTa BBIYUCICHUN
Crenenp c¢ uenbiM mnokasareneMm. CraHnapTHas Qopma 3alucu JAeHCTBUTEILHOTO
1.3 yucna. Mcnonb3oBanue moaxoasmie GhopMbl 3aUCH JEHCTBUTEIBHBIX YHUCEI IS
penIeHusl NTPaKTUYECKUX 3a/1a4 U MPEJICTABICHUS JaHHBIX
14 Apudmerndeckuil KOpeHb HATypalbHOU creneHu. J[eHCTBHUS ¢ apuMeTHIeCKUMU
' KOPHSIMHU HaTypajJbHOU CTEIIEHU
15 CuHyC, KOCHMHYC W TaHI€HC YHUCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHI€HC YHCIOBOIO apryMeHTa
2 YpaBHEHHsI U HEpABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHBIE TPe0Opa30oBaHuUs
9 [IpeobpazoBanue TPUTOHOMETPUUYECKUX BBIPAYKECHHUIA. OCHOBHBIE
’ TpUTOHOMETpHUEcKHe (HopMyIIbl
)3 VYpaBHeHue, KOpeHb ypaBHeHMs. HepaBeHCTBO, pelieHue HepaBeHCTBAa. Merton
UHTEPBAJIOB
2.4 | Pemenue nensix 1 JpoOHO-pallMOHATIBHBIX YPaBHEHUN 1 HEPABEHCTB
2.5 Pemrenne nppanoHanbHBIX YPaBHEHUN U HEPABEHCTB
2.6 | Pemenue TpUroHOMETPUUECKUX YPaBHEHUN
57 [IpumeHeHne ypaBHEHHI 1 HEPABEHCTB K PEIICHUIO MaTeMaTHYECKUX 3a]1ad U 3a]ad
) W3 pa3IMYHbIX 00JIacTel HAYKH U PEATbHOM KU3HU
3 OyHKIMH U TpapUKH
31 Oynk1us, crnocoObl 3amanus (yskmuu. ['paduk ¢yHkuuu. B3ammMHO oOpaTHBIC
’ GyHKIHHU
30 OOnacte ompeneneHus W MHOXXECTBO 3HaueHWH ¢yHkumu. Hymm ¢yHKInw.

[TpoMexyTkH 3HAaKOMOCTOSIHCTBA. YETHBIE N HEUETHBIE (DYyHKUINU




13 Crenennas GyHKIHS C HATYPAJIbHBIM U LIEBIM MOKa3atenaeM. E€ cBoiicTBa u rpaduk.
' CaoiicTBa 1 rpaduK KOPHS 71-0i CTETICHU
3.4 Tpuronomerpudeckasi OKpy>KHOCTb, OMpeAeieHue TPUTOHOMETPUYECKHUX (PYHKITHIMA
' YHCIIOBOTO apTyMEHTA
4 Hauana matemaTnueckoro aHaiansa
41 [TocnenoBarenbHOCTH, CIMOCOOBI 3aJaHHs TOCIEAOBAaTEIbHOCTEH. MOHOTOHHBIC
' 0CJIEI0BATELHOCTH
ApudmeTrnueckas U TreoMeTpuueckas mporpeccuu. beckoHeyHo yObIBarormias
4 | TEOMETpHIECKas MpOrpEeccui. CymMma OecKOHEYHO YOBIBAIOILIEH TeOMETPHUYECKON
' nporpeccuu. Dopmyiia CI0XKHBIX MNPOUEHTOB. Mcmonab30BaHWe MPOTrpeccuu JUis
pelIeHus: pealibHbIX 3aJ1a4 MPUKIIATHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKa
MHoxecTBO, omepanuyd HajJ MHOXecTBaMu. Jlmarpammbl Oiiiepa — Benna.
5.1 [IpuMeHeHrne TEOPETHUKO-MHOKECTBEHHOTO ammapara [jsi OINMHCAaHUs peaTbHBIX
MPOIIECCOB | SIBJICHUH, PU PEIICHUH 3a7a4 U3 APYTUX yIeOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, J0KA3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Hucna u BBIYUCICHUS
1.1 Harypanbnble u nensie yncna. [Ipu3Haky JeIMMOCTH HETbIX YUCEN
1.2 Crenenb ¢ palnoHaIbHBIM MoOKa3aTeraeM. CBOMCTBA CTETICHH
1.3 Jlorapudm yucna. Jlecaruynbie U HATypadbHbIE JOTapUu(MbI
2 YpaBHEHHsI U HEPABEHCTBA
2.1 [IpeobpaszoBanue BhIpaXKEHUH, COAEPIKAIINX TOTAPUPMBI
27 [IpeobOpaszoBanme BhIpaXEHUM, COIEPKAIINX CTEIICHU C PAIMOHATIBHBIM
' MoKa3aTeyeMm
23 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [TokazaTenbHbIEe ypaBHEHHS U1 HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS] U HEPABEHCTBA
26 CucteMbl JUMHEWHBIX ypaBHEHUH. PelleHue NpPUKIAAHBIX 3a4a4 C IOMOIIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUI
2.7 Cuctembl 1 COBOKYITHOCTH pallMOHATIBHBIX YpaBHEHUN U HEPABEHCTB
)3 [IpuMeHeHne ypaBHEHM, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTeMaTHUYECKHX
' 3a/1a4 U 3a]1a4 U3 Pa3IUYHbIX 00JacTel HayKu U peaibHON KU3HU
3 OyHKIMH U TpaduKu
31 Oyukius. Ilepuoanueckne QyHkuuu. IIpoMexyTKH MOHOTOHHOCTH (DYHKIIUH.
' MakcuMyMbl M1 MUHAMYMBI QyHKIUH. HambOonbpliee W HauMeEHbIIEEe 3HAYCHHE




(GYHKINU HAa TPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduKu
33 [TokazarenbHas u gorapudmuueckas GyHKINH, X CBOMCTBA U rpaduKu
34 Hcnonb3oBanue rpagukoB pyHKIUI 1715 pelIeHus: ypaBHEHUN U TMHEHHBIX CUCTEM
Ucnonws3zoBanne rtpadukoB (PyHKIUN U1 HUCCIAEAOBAHUS  TMPOIECCOB U
3.5 3aBUCUMOCTEH, KOTOpbhIE BO3HUKAIOT TMPH PEIICHUU 3aJad W3 JAPYTUX y4eOHBIX
IIPEIMETOB U PEAJIbHOM JKU3HU
4 Hauana matemaTndeckoro aHaiamsa
4.1 HenpepbiBHble pyHKIIMU. METOA HHTEPBAJIOB /1JIs pEIICHUS] HEPABEHCTB
4.2 [TpousBonnas Gynkuuu. ['eomerprueckuii u GU3NIECKHIA CMBICI TPOU3BOTHON
43 [Tpou3BosHbIe 31eMeHTapHBIX (GYHKIUNA. DPOpMyNbl HaXOXXIAECHUS IMPOU3BOAHOM
' CYMMBI, IPOU3BEICHHS U YaCTHOTO (PYHKLIUI
[Ipumenenne npPOM3BOAHONW K HCCIEAOBAHUIO (YHKIMH Ha MOHOTOHHOCTh H
4.4 sKcTpeMyMbl. HaxokaeHne HanbonbIero 1 HaMMEeHbIEero 3HaueHus: QyHKIUMY Ha
OTpE3Ke
[IpumeneHne Npon3BOAHOM JUIsl HAXO0XAEHUS HAMTYy4YIIETro PeIIeH s B IPUKJIIaIHbIX
4.5 3ajayax, JJI ONPENENIEHHs CKOPOCTH IIpolecca, 3adaHHOro (opmysnoi wWiu
rpaduxkom
4.6 ITepBooOpasnas. Tabnuma nepBooOpa3HbIX
47 WuTerpa, ero reomerpuyeckuii 1 punyeckuii cMpIci. Beranucnenne naTerpana mo

dbopmyne Hetotona — JleliOHuma




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM Pe3yJIbTaTaM OCBOCHHS
NPOBEPSIEMOr0 | OCHOBHOI 00pa30BaTeJIbHOI MPOrPaMMBI CPeAHEro 001ero
TpeOoBaHusl o0pa3oBaHus

Brnanenne Meromamu 0Ka3aTeibCTB, AITOPHUTMAMH pEIICHUS 3a/ad,
yMeHue (OopMyJIHpOBaTh U ONEPUPOBATHh IMOHATHAMU: ONpEAEIICHHUE,
aKCMOMa, TeopeMa, CIICACTBHE, CBOMCTBO, MPH3HAK, JOKA3aTelIbCTBO,
paBHOCWIIbHBIE (POPMYITHPOBKH; IPUMEHSATH UX; YMEHHUE (OPMYIUPOBATH
00paTHOE W TPOTHUBOMOJIOXKHOE YTBEPXKIACHUE, NMPUBOIAUTH MPUMEPHI U
KOHTPIIPUMCPHBI, HCIIOJIB30BaTh MCTO[ MaTeMaTHIECKOU HUHAYKIIUH,
NPOBOJIUTH JOKa3aTeNbHBIE pACCYXJACHUS TMPH pPEIICHHH 3a/ad,
1 OLICHUBAThb  JIOTUYECKYI0  IPABUIBHOCTb  PACCYXACHUM; YMEHHE
OTIEPHPOBATH MOHATUSAMH: MHOXKECTBO, MOJMHOXECTBO, OTEpAIH HaJ
MHOXCCTBaMH,; YMCHHUC HCIIOJIb30BATh TeOpeTHKO-MHO)KCCTBGHHLIﬁ
ammapar Jyisi OIMCaHHs PEabHBIX MPOIIECCOB U SBJICHUN U MPH PEIICHUH
3ala4y, B TOM YHCIC U3 APYIrux y‘-Ie6HBIX npeaMeToB; YMCHUC
OTIEpUPOBAThH MOHATUAMHU: Tpad, CBI3HBIN rpad, AepeBo, UK, Tpad Ha
IUIOCKOCTH; yMEHHE 3ajJlaBaTb M ONHUCHIBATH Tpadbl Pa3IUYHBIMU

croco6aMu; UCIOJIb30BATh Ipadbl MPU PELICHUH 3a/1a4

YMeHue onepupoBaTh NOHATUSAMU: HATYypaJbHOE YHUCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LIEIBbIM I10Ka3aTeNIeM, KOPEHb HATYypaJbHOM CTENIEHH, CTEIEHb
C palMOHAIbHBIM  IOKa3aTeleM, CTeNeHb C  JeHCTBUTEIbHBIM
nokaszareiaeM, JorapugM Yucia, CHHYC, KOCHMHYC U  TaHIEHC
IPOM3BOJBHOIO YHCJA, OCTATOK I10 MOAYJIO, PALMOHAIBHOE YHUCIIO,
UppallMOHATIBHOE  YHUCJIO,  MHOXXECTBA  HATypallbHBIX,  IIEJIbIX,
2 palMOHAIbHBIX, JEHCTBUTENbHBIX 4YMCEJ; YMEHHE HCIOJIb30BaTh
NpPU3HAKU JIETMMOCTH, HaUMEHbIIUI OOIMI AenauTenh U HauMeHbIIee
o01iee kpaTHOe, aroput™ EBKinia npu penieHny 3a1ad; 3HaKOMCTBO C
pa3IMYHBIMM ~ TO3MLMOHHBIMM  CHUCTEMaMHM  CUMCJIEHHS; yMEHHe
BBITOJIHATh BBIYMCICHHE 3HAYCHWH W TPeoOpa3oBaHUs BBIPAKEHHH CO
CTENEeHsMH U Jorapupmamu, npeoOpa3oBaHUs IPOOHO-pALMOHATIBHBIX

BBIPDAKCHMM; YMEHHUE ONEPHUPOBATH IOHATHIMH: IOCIIEI0BATEIBLHOCTD,




apudMeTHIeCcKas MPOTrpeccus, FTeOMETPHUECKast porpeccus, 0eCKOHETHO
yObIBaroIasi ~ reoMeTpuuecKass  Iporpeccus; yMEHHE  3aJlaBaThb
II0CJIEI0BATENbHOCTH, B TOM YHCJIE C IOMOIIbIO PEKYPPEHTHBIX (OPMYII;
YMEHUE ONEepUpOBaTh HMOHATHAMM: KOMIUICKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJIEKCHBIE YHCIIa, MOAYJb M apTyMEHT KOMILIEKCHOTO 4Hcia, popma
3aMMCH KOMIUIEKCHBIX 4YMCel (FeoMeTpHUecKasi, TPUTrOHOMETPHUECKas 1
anreOpandeckas); YMETh NPOU3BOAWTH apUPMETHUCCKHE ICHCTBHUS C
KOMIUICKCHBIMH ~ YMCJIAaMM; TNPUBOJUTH IPUMEPHl  HCIIOJIB30BaHUS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATHUSAMHU: MaTpuua 2x2 m 3x3,

OIIPCACIINTCIIb MAaTPUIIbI, FGOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPEACIIUTCIIA

YMeHue ornepupoBaTh HNOHATHSAMU: palMOHAIbHBIE, WPPALMOHAJIBHBIE,
HOKa3aTebHbIe, CTENEHHbIE, JIorapu(MUYecKre, TPUTOHOMETPHUYECKUE
YPaBHEHUSI W HEPABEHCTBA, HUX CHUCTEMbl; YMEHHUE OIepUpOBaTh
HNOHATUAMMU: TOXKJIECTBO, TOKJIECTBEHHOE IPEOOpa3OBaHUE, YpaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YPAaBHEHUH M HEPABEHCTB, PaBHOCUJIBHOCTH
YpaBHEHUH, HEPAaBEHCTB M CUCTEM; YMEHHE pEllaTh YypaBHEHUS,
HEpPaBEHCTBA M CHUCTEMBI C IOMOILNBIO PA3IMYHBIX NPUEMOB; PEIIATH
YpaBHEHHUs, HEPABEHCTBA U CHCTEMBbI C [apaMETPOM; IPUMEHSIThH
YPAaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJIs PEIICHHUS MaTEMaTUYECKHUX

3aJa4 ¥ 3a/1a4 U3 Pa3JIMYHbIX 00JIacTe HAYKH U pealbHOM KU3HH

YMeHue onepupoBaTh MOHATUSAMHU: (YHKIHMS, YETHOCTh (YHKIIMH,
MEePUOJUYHOCTh (PYHKIMH, OTPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
(GyHKIMHU, 3KCTpeMyM (QYHKLUH, HAauOOJIbIIee U HaUMEHbILIEe 3HAUCHHS
GYHKIIMM Ha TPOMEXKYTKE, HepepbIBHAs (DYHKIIMS, aCUMITOTHI rpaduka
(¢yHKIMH, IepBasi U BTOpasi MPOU3BOAHAS (YHKLNHU, TEOMETPUUECKUN U
¢usznyeckuit CMBICT TPOU3BOAHON, NepBooOpa3Has, ONpeAeHEHHbIN
UHTErpajl; yMEHUE HAXOAWUTh ACUMOTOTHI rpaduka (yHKIHMH; yMEHHUE
BBIUMCIATh IMPOU3BOJHBIE CYMMBI, IPOW3BEACHHUS, UYACTHOTO H
KOMITO3UIIMH (DYHKIMH, HAXOIUTh ypaBHEHHE KacaTeNbHOUW K Ipaduky
(GYHKIIMM; YMEHUE HaXOJWUTh MPOU3BOJHBIE AJIEMEHTapHbIX (DYHKIINA;
YMEHHE HCIIOJIb30BaTh IPOU3BOAHYIO JJIsI MCCIENOBaHUS (YHKLHH,
HaXOAWTh HauWOOJbIIME U HAaUMEHbIIME 3HAUeHUs (QYHKUUH; CTPOUTH
rpaduKd MHOTOWJIEHOB C HCIOJIb30BAHUEM allapara MaTeMaTH4YeCKOro
aHaJM3a; MPUMEHSTh IPOU3BOAHYIO Uil HAaXOXKJIEHUS HaWIy4lIero
pellieHusl B INPUKIAJHBIX, B TOM YHUCJIE€ COLMAIbHO-DKOHOMUYECKUX M

bu3nUecKux 3a1a4ax; HaXOAUTh TUIOMATU U 00bEMBI (PUTYDP C TOMOIIBIO




HUHTCrpaga; MpuBOJAUTL NPUMEPLI MATCMATHYCCKOIO0O MOACIIMPOBAHUA C

noMoIIbio AudepeHuanbHbIX ypaBHEHUN

YMeHue omnepupoBaTh HOHATHAMM: rpaduk (yHKIMH, oOOpaTHas
GyHKIMA, KOMIO3UIMS (QYHKIWHA, JIMHEHHas (YHKIMSA, KBaapaTHYHAas
¢byHKIMS, panroHaIbHast byHKLU, CTEIeHHas GbyHKIM,
TPUTOHOMETpUYECKHE (YHKLIUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
(GyHKIMH, TOKa3aTenbHas W Jorapugmuueckas (QYHKLUUU; YMEHHUE
CTpouTh rpaduku U3yuyeHHBIX (YHKUIUH, BBIMNOIHATH MPEOOpa3OBaHHA
rpaduKoB (QYHKLUH, UCIIOIB30BATh IpaUKH AJIs U3YyUEHUS [IPOLIECCOB U
3aBHCUMOCTEH, MPU PEUICHUU 3a]a4 U3 APYTUX Y4eOHBIX MPEJIMETOB M
3aja4 U3 peasbHOH KU3HM; BBIpaXKaTh (OPMYIaMU 3aBUCUMOCTU MEXIy
BEJIMYMHAMU; UCIIOJIB30BATh CBOMCTBA U rpaduKu (PyHKIUH AJIs pereHHs
YpaBHEHM, HEpPaBEHCTB M 3aJady C [apaMeTpaMu; H300paxkaTb Ha
KOOPJAMHATHOM IUNIOCKOCTH MHOKECTBA PELICHUN YPaBHEHM, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJjaud Pa3HbIX TUIIOB (B TOM YHUCIE Ha
MPOLEHTHI, JOJM U YacTH, HA JBWKEHHE, paboOTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJOTH, 331a4i U3 00JIaCTH yNpPaBICHUS JIUYHBIMUA U CEMEUHBIMU
(MHAHCAMM); COCTaBIISATh BBIPAKCHHS, YpAaBHEHUS, HEPABEHCTBA U WX
CUCTEMBI 10 YCIIOBHIO 3aJaud, MCCIEA0BaTh MOJYYEHHOE pELIEHUE U
OLIEHUBATh MPAaBJIONONO00OHOCTh PpE3yJbTaTOB; YMEHHE MOJEeIUpPOBaTh
peaNbHbIE CHUTYyallMM Ha S3bIKE MAaTeMaTHUKH; COCTAaBIISITh BBIPAXKEHUS,
YPaBHEHHs, HEPAaBEHCTBA M MX CHCTEMBbl II0 YCIOBHUIO 3aJauH,
HCCIIeIoOBaTh IOCTPOEHHBIE MOJIEIM C HCIOJb30BaHUWEM arrmapara

anreOpbl, UHTEPIIPETUPOBATH MOJTyYEHHBIN pe3yabTarT

YMeHue onepupoBaTh MOHATUSAMU: cpefHee apudMeTndeckoe, MeInaHa,
HanOoJIbIlIee M HAUMEHBIIIEE 3HAUCHUS, Pa3Max, TUCTIEPCHS], CTAHIapTHOE
OTKJIOHEHHE YUCIIOBOTO Ha0Opa; yMEHHE U3BIIEKAaTh, HHTEPIIPETUPOBATH
uH(dOpMaIMIo, TPEACTABICHHYIO B Ta0IHIIaX, HA TUarpaMmmax, rpadukax,
OTPa)KaroIyI0 CBOWCTBA peajbHbIX MPOLIECCOB U SIBICHUI; IPEICTABIIATh
WHPOPMAIIMIO C TIOMONIBIO TaOJMII ¥ JWarpaMM; HCCIICOBATh
CTaTHCTUYECKUE TaHHBbIE, B TOM 4YHCIIe C MPUMEHEHHEM TpadudecKux
METO/IOB M JIEKTPOHHBIX CPEJICTB; TpaUueCKH UCCIIET0BATh COBMECTHBIC

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm paCCCUBaHUA U JIMHEHHOM perpeccuun

VYMeHue onepupoBaTh MOHATHUAMM: CIYyYalHBIM ONBIT W Clly4yalHOE




COOBITHE, BEPOATHOCTh CIIy4allHOTO COOBITHSI; YMEHHE BBIYHCIATH
BEPOATHOCTh C HCIOJIb30BaHUEM TpaUUYECKUX METOAOB; MPUMEHSThH
(GopMyIIBI CIIOKEHHUSI U YMHOXXEHHS BEPOSTHOCTEH, (OpPMYyITy IOIHOM
BeposaTHOCTH, hopmyiny bepHyim, komOnHaTOpHbIE (DaKThI U POPMYJIBL;
OLICHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHH; YMEHHE ONEepUpPOBAThH
NOHATUSIMU: ClIy4yaliHas BEJIMYMHA, PACHPEJEICHUE BEPOSTHOCTEM,
MaTeMaTHUYeCKOe OXHUJAaHUE, JUCIEPCHs U CTaHAApTHOE OTKIOHEHHE
CIy4alHOM BeJIMYMHBI, (YHKIMH pACHOpPENENeHUs U IUJIOTHOCTH
PaBHOMEPHOT0, II0Ka3aT€IbHOTO W HOPMAJIbHOIO paclpeiesieHuN;
YMEHUE HCIONb30BAaTh CBOMCTBA W3YYEHHBIX pacHpeneNeHuid Jis
pemeHust 3ajad; 3HAKOMCTBO C TOHSATHSMH: 3aKOH OOJBIINX YHCEl,
METOIbl BBIOOPOYHBIX HCCIEAOBAHUN; YMEHUE MPHUBOIUTH MPUMEPHI
NPOSIBJIICHUS] 3aKOHA OOJBIIMX YHCENT B NMPHUPOIHBIX U OOIIECTBEHHBIX
ABJICHUSIX; YMEHHE ONEPUPOBAThH MOHATUSIMH: COUETAHNE, IEPECTAHOBKA,
YHCJIO COYETAaHWH, YUCIO TEepecTaHOBOK; OMHOM HploTOHA; ymeHue
NPUMEHATh KOMOMHATOPHBIE (PAKTHI M PACCYKACHUS ISl PEIlIeHuUs 3a/a4;
OLICHUBATH BEPOATHOCTH peasIbHBIX COOBITHI; COCTaBJISITh

BEPOATHOCTHYIO MOJI€Ib M UHTEPIPETUPOBATH MOTYUYEHHBINA Pe3yabTaT

YMeHune omnepupoBaTh IOHATHUAMM: TOYKa, HpsiMas, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, IUIOCKUWA Yrod,
JBYTPAaHHBIA YTroJI, TPEXTPaHHBIM YroJj, CKPEIIMBAOLINECA IMpsMBIE,
NapajyieIbHOCTh U MEPHNEHIUKYISIPHOCTD MPSMBIX U IJIOCKOCTEH, yroi
MEXAY HPSAMBIMH, YroJl MEXAY HPSAMOM M IJIOCKOCTBIO, YTrOJI MEXKIY
MJIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JIO0 IUIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMH, PACCTOSIHUE MEXKY TUIOCKOCTAMM; YMEHHE HCIOJIb30BaTh IIPH
pelIeHny 3a7a4 U3y4YeHHbIE (PAKThl M TEOPEMBbI IJIAaHUMETPUU; YMEHUE
OLICHMBATh pa3Mephl OOBEKTOB OKPYKAIOLIEro MHpa; CTPOUTH
MaTeMAaTHYE€CKUE MOJEIH C IMOMOUIbI0 T€OMETPUUYECKUX TOHATUA U

BCJIIMYHMH, p€IIaTh CBA3AaHHBIC C HUMHU IIPAKTHUYCCKUEC 3aa4n
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YMeHue onepupoBaTh MOHATHAMU: ILIOMAAL QUIYpbl, 00BEM GUTYDBI,
MHOTOTPaHHMK, ITPABWIBHBIII MHOTOTPaHHMK, CEYEHHE MHOTOTPAHHHUKA,
Ky0, mapajmienenunen, npusMma, nupamuja, (urypa M IMOBEPXHOCTb
BpallleHHs, LWIMHAP, KOHYC, map, cdepa, miomanab cepsl, MIomab
NOBEPXHOCTU MHpAaMUAbI, NPU3MbI, KOHYyCa, IWIMHIpPA, 00bEM KyoOa,
IPSIMOYTOJIBHOTO TapajuleenuIena, MUpaMuabl, NPU3MbI, LUIMHIPA,

KOHYyca, Ilapa, pa3BEPTKA MMOBEPXHOCTH, CEUEHHUsI KOHyCa M LIWIMHJIpA,




napajuleJibHble OCH WM OCHOBAaHMIO, CEYEHHME Ilapa, IUIOCKOCTb,
Kacaromasicss cdepbl, IIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTrpaHHMKa, U300pakaTh MHOTOTPaHHUKHU, (UIYpPbl U MOBEPXHOCTH
BpalIEHUs, UX CEYEHUs1, B TOM YHCIIE C IOMOLIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE MIPUMEHSTh CBOMCTBA F€OMETPUUECKUX (PUTYD, CAMOCTOSITENBLHO
(dhopMynupoBaTh ONpeeNeHus] U3y4aeMbIX (PUTyp, BBIIBUTATh THIIOTE3bI
0 CBOICTBax M MpHU3HAKaX reOMETPUYECKUX (HUTyp, OOOCHOBHIBATH HIIH
OmpoBepraTh MUX; YMEHHE MPOBOAWTH Kilaccudukanuio GuUryp 1o
Pa3IUYHBIM TMpPU3HAKAM, BBIIOJHATE HEOOXOJUMBIE OIMOJIHUTEIbHbBIE

IMOCTPOCHUA
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YMeHHue OonepupoBaTh IMOHATHUSMHU: JBW)KCHHE B TPOCTPAHCTBE,
napauIeIbHBIA TIEPEHOC, CHMMETPHUSI Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHuEe TOM00MS, MOA00HBIE (GUTYPBI; YMEHHE
pacmo3HaBaTh paBHBIC U MOAOO0HBIC (QUTYPHI, B TOM YUCIIE B TIPHUPO/IE,
UCKYCCTBE, apXHTEKType; HCIIOJIB30BaTh T'€OMETPHUECKUE OTHOIICHHS
OpU PEIICHUHN 3a/lad; HaXOJUTh T€OMETPUYECKHE BEIHYWHBI (JIJIUHA,
yroj, IUIomanab, OObEM) MpHU PEIIEHWH 3ajad U3 JPYTHX YIEOHBIX
PEIMETOB U U3 peaTbHON KU3HH, YMEHHE BBHIYHUCISTH T€OMETPUICCKIE
BEeITMYUHBI (JJIMHA, YTOJI, IUIONIaab, OOBEM, IUIOIIAAbh MOBEPXHOCTH),
UCTIONB3YSl M3YYCHHBIE (OPMYINIBI M METONbI, B TOM YHUCIE: TUIOIIAIb
TIOBEPXHOCTH TTMPAMUJIBI, IPU3MBI, KOHYCa, MWIMHAPA, TUIOaas chepsr,
00BEéM KyOa, MPSIMOYTOJBHOTO MapajuIeenuIiea, MUPaMuIbl, MPU3MBI,
IJTMHIpA, KOHyca, IIapa; YMEHHE HaXOJHWTh OTHOIICHHE OOBEMOB

noA00HBIX (uryp
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YMenue ONCpUPOBATH IMOHATHUAMU: IIPAMOYTOJIbHAA CUCTCMA KOOPpAUHAT,
BCKTOpP, KOOPAWHATBI TOYKH, KOOpPAWHATBI BCKTOpAa, CymMMa BEKTOPOB,
IMPOU3BCACHUC BCKTOpPAa Ha YHCJIO, PA3JIOKCHUC BCKTOPA IO 6a31/1cy,
CKaJIIpHOC TMPOU3ZBCACHHUEC, BCKTOPHOC IIPOU3IBCACHHUE, YIOJI MCKIAY
BCKTOpaMu; YMCHHUC HUCIIOJIb30BATb BCKTOpHLIﬁ n KOOp,Z[I/IHaTHHﬁ MCETOA
A pCIICHUA TCOMCTPHUYCCKUX 3adad W 3aJad ApYyTrux y‘I€6HI)IX

npeamMEeTOB
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YMenue BBIOMpaTh MOAXOASIIMN METON MJis pEIIeHUs 3aJaud,
MOHUMAHUE 3HAYMMOCTH MATEMaTUKH B M3YYCHUH TMPUPOIHBIX H
OOIIECTBEHHBIX ~MPOILIECCOB M  SIBICHUN; yMEHHE paclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTE€MaTUKH B HUCKYCCTBE, YMEHUE NPHUBOIUTH

NpUMEPHl  MAaTEMaTHUYECKUX OTKPBITHM POCCHUCKOM W  MHUPOBOU




MaTE€MaTU4YECKON HAyKH




INEPEYEHD 9JIEMEHTOB COJAEPXAHMUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

Yucna 1 BEIYUCIIEHUSI

1.1

HaTypaJIBHBIG H LOCIBIC YHUCIIA. HpI/ISHaKI/I JACITNMOCTH LCIIBIX YHUCEI

Pannonanehpie uucna. OOBIKHOBEHHbIE U JECSATHYHbIE JApOOU, TPOLIEHTHI,

2 OeCKOHEUHbIE IEPUOUUECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaIbHOU cTeneHu. JedcTBrs ¢ apuMeTHIeCKUMHU
' KOPHSIMH HaTypaJbHOW CTEIIEHU
1.4 Crenenp c¢ wnensiM mnokaszareneM. CrTeneHb C palMOHAIBHBIM I10KA3aTEJIEM.
' CoiicTBa cTeneHu
L5 CuHyC, KOCHMHYC M TaHI€HC YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YUCJIOBOIO apryMEeHTa
1.6 Jlorapudm umcna. JlecATHuHbIe U HATypaJIbHbIE JOrapupMbl
JlelicTBuTenbHble 4Yucia. ApupMeTHYECKHEe ONepauuu ¢ JIeHCTBUTENbHBIMU
1.7 yucnamu. [IpuOnykE€HHBIE BBIYMCICHMSA, NpPaBWIA OKPYIVIEHUS, NPHUKUAKA U
OLICHKA Pe3yJIbTaTa BHIYUCICHUI
1.8 [Ipeo6pa3oBanue BbIpakeHUIN
1.9 KommiekcHble uncna
2 YpaBHEHHUs U HEPABEHCTBA
2.1 [enpie 1 1poOHO-paIMOHANTBHBIE YPABHEHUS
2.2 HppannonanbHble ypaBHEHUS
23 Tpuronomerpruyeckue ypaBHEHUS
24 IToka3zaTenbHble U JOrapuPpMUUECKUE YPaBHEHHUSI
2.5 Ienble n 1poOHO-paIIOHANIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEPABEHCTBA
2.7 [TokazarenbHble U IorapupMUIECKIe HEPaBEHCTBA
2.8 TpuronomeTpuuecKkue HEPaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHeHUsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpamMu
2.11 Matpuia cucTeMbl JIMHEHHBIX ypaBHEHUI. OnpeaennTesb MaTPULIbI
3 OyHKIMH U TpaduKu




Oynkius, crocodsl 3amanus ¢yHkuuu. ['paduk Gynkmum. B3ammuoo oOpaTHbIe

> ¢yukuuu. Yétneie u HeuétHele pyHkumu. [lepuoanueckue pyHkuun
OOnactp ompeneneHus: WU MHOXECTBO 3HaueHuil ¢yHkmuu. Hymm ¢yHKumm.
39 [IpomexxyTkH  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIMH.
' MaxkcumyMbl 1 MUHUMYMbI (QyHKuuu. HambGonbliee M HauMeHblee 3HAYEHUE
(GYHKIMY Ha TPOMEKYTKE
13 CrenenHas GyHKIMsS C HATypaldbHBIM M II€JIbIM TIOKaszateneM. EE€ cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduK KOPHS 71-0W CTETICHH
34 Tpuronomerpryeckue QyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [okazarenpHas u orapudmudeckas GyHKIHH, IX CBOWCTBA U TpapUKU
16 Toukm paspeiBa. Acumnrorel rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeabHOCTH, CIIOCOOBI 3aaHUS IIOCIEN0BATEILHOCTEH
3.8 Apudmernueckas u reomerpuueckas nporpeccuu. Dopmyia coKHbIX POLIEHTOB
4 Hauana MmaTemMaTuueckoro aHanusa
4.1 [IpousBonnas ¢pynkiuu. [IpousBoaHbIE S7I€MEHTAPHBIX (PYHKIIHIMA
[IpumeHeHre NPOU3BOIHOM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTb M
4.2 skcTpeMyMbl. HaxoxxaeHne HanOoIbIIero 1 HaMMEHbIIETo 3HAaUeHUs (PYHKIIMU Ha
OTpe3Ke
4.3 [TepBoobpasnas. UnTerpan
5 MHoOXeCTBa U JIOTHKA
5.1 MHoxecTBO, onepanuu HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 ®urypsl Ha INIOCKOCTH
7.2 [IpsimbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena u MOBEpXHOCTH BpaICHUS
7.5 KoopanHatsl 1 BEKTOpBI




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

* Maremaruka. Anre0Opa v Hayaia MaTeMaTH4ecKkoro ananmsa; 10 kiacc.
yriyosnenHoe o0yuenue Mepainsik A.I'., Homuposckuii J[.A., [TonsikoB B.M.; mox
penakiueit [Togonbckoro B.E. O61ecTBO ¢ orpaHUYe€HHON OTBETCTBEHHOCTHIO
Mznarensckuit nentp «BEHTAHA-I'PA®y; AkuimoHepHOE 0011IECTBO
«M3natenbctBo «IIpocBenienner

* Maremaruka. Anredpa v Hayaia MaTeMaTH4ecKoro ananumsa; 11 kmacc.
yrayonenHoe ooyuenne Mepainsik A.I'., Homuposckuii . A., ITomsskos B.M.; nox
penakuuei [logonsckoro B.E. O0OuiecTBo ¢ 0OrpaHUu€HHON OTBETCTBEHHOCTHIO
N3narensckuii ieHTp « BEHTAHA-I'PA®»; AkiinonepHoe oO11ecTBO

«M3marenscTBO «IIpocBemieHne»

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPChBI CETU
NUHTEPHET
Tpenaxep «Obmako 3nanuii». Marematuka. 10 xiacc, OO0 «duzukon Jlad»

Tpenaxep «O0nako 3Hanmit». Matematuka. 11 kiace, OO0 «Puzukon J1a6»
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